CIIPABOYHMUK

ITPOEKTUPOBIINKA

MeTajaanueckue
KOHCTPYKIIHHA

Tom 2

CTanbHbIE KOHCTPYKLUU
30aHVUA U COOPYXEHUN

1998



BBK 38.54
M 54
VIK 624.014 (035.5)

IledaTaerca 1o penreHuo YdyeHoro coBeta HHCTHUTYTa [THM M poeKTCTaIbKOHCTPYK-
g uM. H.11.Memsaukosa

PeleH3eHTH: CISIIUATUCTE Kadeaphl «MeTaIMIecKe KOHCTPYKIIMIN» MOCKOB-
CKOTO TOCYAapCTBEHHOTO CTPOUTEIHHOTO YHUBEPCHUTETa (3aB.Kadepoit I.T.H. mpodeccop
0.1 Kyuimum).

Mertanauueckue KoHCTpyknuu. B 3T. T.2. CranpHble KOHCTPYKIIMKA 3JaHUN U
coopyxkeHwuit. (CripaBoYHUK IpoeKTUpoBInmka) / Ilom o611, pea. 3aciayX. CTpOUTEIS
PO, naypeata rocys. npemuu CCCP B.B.Kysuerosa (ILHHWHM11poeKTCTaTbKOHCTPYKITAS
uMm. H.II. MenpaukoBa) — M.: u3n-so ACB, 1998. — 512 c1p. ¢ WL

ISBN 5-87829-057-X
ISBN 5-87829-081-2

CIpaBOYHHMK IPOEKTHUPOBIIHUKA «MeTajuinuecKiue KOHCTPYKIMN» oOIuM oObeMoM 150 a.jl.
B Tpex TOMax IMOATOTOBJIEH KOJUIEKTMBOM BeAYIIUX YUeHBIX U creluanucToB cTtpan CHI mo
CTPOUTETTHBHBIM METATIOKOHCTPYKITUAM. B ciipaBouHHKe 0O0OTIEeH MUPOBOM OMBIT MPOEKTUPO-
BaHWSA W CTPOUTEIHCTBA TPAMUIIMOHHBIX W YHUKATBHBIX 3MaHWIl W COOPYXKEHWIH W3 MeTaia,
HAIlUTH OTpaXeHWe OTeUeCTBeHHBIe W 3apyOexXHBbIe WCCIIeOBaHUA W Ppa3paboTKH ITOCIeaHeTO
IBaAIATUIIETHS. BIiepBhle MyOIUKYIOTCI MaTepHallbl MO pa3paboTKe MPOeKTOB, U3TOTOBISHUIO U
MOHTaXy ABIMOBBIX TPYO, TPAHCTIOPTEPHEBIX Tajiepeli, TpagiupeH, KpaHOBHIX AcTakan u ap. Ilepe-
XUBaeMOe CTPaHOU pe3koe coKpallleHne WHBeCTUIINH W CBI3aHHOE C ATUM YCKOPEeHHOe cTapeHue
9KCIUTyaTUPYeMOTO MeTautooHma TPUAAT OcoOyI0 aKTyalbHOCTh HOBOMY pasiely M3 Tpex
TJIaB, B KOTOPOM HM3JIOXKEHBI 0OOCHOBAHHBIE MPAKTUKOI peKOMeHAAIMW 0 OPTaHU3aI[UHh, OC-
HAIleHWI0 W BHITIOTHEHWIO PEeKOHCTPYKTUBHBIX, OOCIEMOBATEIbCKUX M JUATHOCTHYECKUX PadoT,
a TakXe MeTolaM YCWJIeHWS KOHCTPYKIIWI, 37eMeHTOB W Y3JIOB, MCUEPIABIIUM pecypc 0e30T-
Ka3HOH paboTHI.

KomnekTuB aBTOpOB yBepeH B TOM, YTO BBIXOJ 3TOTO KaNWTAIBHOTO TpyAa OOecIeYnT CHU-
XeHWe PUCKa pa3pylieHWH W OTKa30B, MOBBICUT 3(PHEeKTUBHOCTh WHBECTHUITMOHHBIX 3aTpaT W
KOHKYPEHTOCTIOCOOHOCTh POCCHUHCKUX CTPOUTENIeH, M30aBUT OT HelpodecCHnoHaTu3Ma MHOXECTBO
npennpudTui, oprauusanuii, AO, CII u JyacTHBIX IIpeANIpUHUMATEISH.

CrpaBOUYHWK TIpeAHa3HadeH i pabOTHUKOB HAYYHBIX M MPOEKTHBIX OpTaHHW3aIui, paboT-
HUKOB 3KCITEPTHBIX 0a30BBIX IEHTPOB, KOHCTPYKTOPCKUX OIOPO, PYKOBOIAUTENIEH CITyKO 3aBOMOB-
W3TOTOBUTENIEH METAJUIOKOHCTPYKIIMH, CTPOUTEITbHO-MOHTAXHBIX OpTaHU3AlMH, pabOTHUKOB
TEXHUIEeCKOTO HAA30pa 3a SKCIDTyaTallhuel, CTyAeHTOB, aCIIMPaHTOB M TIpenoaaBaTenieli By3os u ap.

ISBN 5-87829-057-X © Wanarenperso ACB, 1998

ISBN 5-87829-081-2 © Kyzmeros B.B. u Ko/ekTHB
aBTOpOB, 1998



PA3SAEIL 1

KOHCTPYKITUM KAPKACOB 3JIAHUM

TJIABA 1

YHUOUKANNA, TUITU3ATINA 1 CTAHTAPTU3ATIUA

1.1. OBIITUE NIOJOXEHUS

KpurepreM OIleHKM KOHCTPYKTABHOMN (GOPMEI 1 ITapaMeTPOB METALTUICCKAX KOHCT-
DPYKIIHIA TP WX pa3paboTKe ABISETCS TEXHMKO-3KOHOMMUYecKast I1e1ecoodpasHoCTh IIpo-
eKTHBIX peleHWi T KOHKPETHBIX YCIIOBUM CTPOUTEILCTBA (C OICHKOU pEIIeHUA IT0o
MIPUBEJICHHBIM 3aTpaTaM), ¢ yIeTOM HAJIMYMS IIPOU3BOACTBEHHBIX 0a3 M MaTepHUaTbHbIX
PECYPCOB Y MOAPSTINKA U 3aKa3UiKa B KOHKPETHOM PETHOHE.

B mpoekTax ciaemyeT IIperycMaTpruBaTh MaKCUMAaIbHO BO3MOXHOE NIPUMEHEHUE YHU-
GUITMPOBAHHBIX TraGapUTHBIX CXeM, PAITMOHAILHOE HCITONBh30BAHNUE TUITOBBIX KOHCTPYK-
Ui, BO3MOXHO OOIBINYI0 WX CEPUMHOCTH IIPHM HAUMEHBIIEM YHUCIe THIIOPA3MEpPOB,
HamboJIee COBEPIICHHYIO TeXHOJIOTHIO M3TOTORICHUS KOHCTPYKITUA WM METOIBI MX BO3BE-
JICHUSI, TMAPOKYI0 WHIYCTPUAIA3AIINIO CTPOUTEILCTBA ¢ UCIIONH30BAHUEM COBPEMEHHBIX
CPENICTB KOMIDICKCHOM MeXaHW3allnK CTPOUTEITHBHOTO TIPOM3BOICTRA.

TTonoxenusa Mo YHADUKAITAA, TAMA3AIAN U CTAaHIapTA3AIINN, TIpUBeJACHHbIC B TaH-
HOU TJIaBe, OBLTM BBI3BAHBI TIOTPEOHOCTHIO B MACCOBOM CTPOMTEIBCTBE ONHOITAKHBIX
TIPOM3BOJICTBCHHEBIX 3MaHUI, XapaKTepHOM [IIS TIPE/IIeCTBOBABIINX IIePECTPOMKe TpeX
ITOCTCBOCHHBIX JlecATIeTnit. Kpu3uc, BO3HUKIIMN B SKOHOMUKe B Hadale 90-X TOIOB
W3-3a PAAUKAILHOI MEepeCTPOUKN BCEH CUCTEMBI XO3SIMCTBOBAHUS, IIPUBET K PE3KOMY
COKPAIeHUIO CTPOUTEIBCTBA HOBBIX OOBEKTOB. 110 2TOM IIpUYMHE MCITONL3OBAHUE II0-
JIOKESHU M PeKOMEHIAIIMH TJIAaBEI CY3WIOCh M MPUOOPETo KpaliHe OTpaHUIeHHBINA, BbI-
GopouHbIif XapakTep. OHAKO, eCTh Bce OCHOBAHMS TIOJaraTh, YTO MO Mepe BBIXOAA Ha-
POTHOTO XO3UCTBA U3 COCTOSHUSA Tapainda, 0O0heMBI CTPOUTEILCTBA OYIYT CYIIECTBCH-
HO BO3pacTaTh WU OOPETYT OBLTYI0O MACCOBOCTb.

OmHAM W3 HETIPeMEeHHEIX YCIOBHUI YCIEITHOTO BBIXOAA M3 00pa30BaBIIETOCd TYITKA
SABISCTCS COXpAaHEHUE BCETO TIOJOXUTETHHOTO, MTOCTUTHYTOTO B HeJaBHEM IIPONLIOM. B
STOM CBSI3W HEOIEHUMYIO ITOMOINh B YCIICITHOM IIPOCKTUPOBAHUA W CTPOUTEIBCTBE
OYIYIIUX BBICOKO(MMDEKTUBHEIX U 9KOHOMUIHEIX OOBEKTOB OK&KYT CIIPABOYHBIC Mare-
pUAaITbl, UITOXKECHHEBIC B 9TOU IaBe, MO0 B HUX MCIOIB30BAH 1 OOOOINEH MHOTOJCTHHI
IIEHHBIN OTIBIT MTPOoheCCUOHATBHO TPAMOTHOTO MPOSKTUPOBAHNS, U3TOTORICHMS, MOHTA-
JKa M 9KCILTYaTaIlldW METAUIOKOHCTPYKIIMH TIPOMBITIIICHHBIX 3MaHUA U COOPYKEHUH.

1.2. YHUOUKATIAY

VHUGUKAITAS CTATHHBIX KOHCTPYKIIMN COCTABIAET YacTh OOIIECTPOUTETHHON YHIDU-
Kalli¥ U TeCHO CBs3aHa ¢ YHUUKAIIUEH 00heMHO-IIAHIPOBOUYHBIX M KOHCTPYKTABHBIX
PeIeHUA OTpaXKIAIoONIX 1 HeCYIUX KOHCTPYKIIMA W3 Apyrux MarepuanoB. Llems yHuU-
duKarM — OTPaHWIUTH YUCIO TTApaMeTPOB 3MAHWUNA W 2JIeMEHTOB KOHCTPYKIIUM U CO3-
JIaTh Ha OCHOBE TUIMM3AIIMKM W CTAHAAPTU3AIIMN MPEATIOCEUIKA TSI MEXaHU3UPOBAHHOTO
KPYITHOCEPUHHOTO M3TOTORICHUS KOHCTPYKITAN W MeTaieit. IIpu BEITONHEHUN paboT IIo
VHADUKAITAA OOBeMHO-IDIAHAPOBOUYHBIX W KOHCTPYKTMBHEIX pEIICHWN 3JaHui IIpo-



MBIIUICHHBIX TPEANPUSITHN, B TOM YHCIC W CO CTAJIBHBIMU KOHCTPYKITUSIMH, PYKOBO-
nmerBytoTesa 'OCT 23838-89 «3manma mpenmnpustruii. [lapamerpsr.» m CHull 2.09.02-85*
«[Tpor3BOJICTBEHHBIE 3TAHUS».

1.2.1. EaunHas MoaynbHasi cucTeMa. EjnuHas MoAyipHasd CHUCTEMa B CTPOWUTEIBCTBE
(EMC) npencrapiser cob0il COBOKYITHOCTh TIPAaBMI KOOPAWMHAITMA PAa3MEPOB OOBEMHO-
TUTAHUPOBOYHBIX M KOHCTPYKTUBHBIX 3JEMEHTOB 3/IaHUNA U COOPYXKEHUM, CTPOUTEIHHBIX
H3JIeN it 1 obopynopaHud Ha 6aze Moaysst 100 mm. Iens nmpumenennss EMC — co3manne
OCHOBBI JUTSL TUITU3AIIMI W CTAHIAPTU3AITNH B TIPOCKTUPOBAHUM W CTPOUTEIHCTRE.

1.2.2. Yaudukanud npoJeTroB, BbIcOT U maroB. [Ipy pa3paboTke MPOEeKTOB WHAWBUIY-
abHBIX 3/ITAHUI CO CTATHHBIMU KOHCTPYKIIMSIMHM M OTJEIBHBIX MX YacTel, a Takxe dep-
TEXEH TUMOBBIX CTAIBHBIX KOHCTPYKITANA U JleTaleift IIpoJIeT, BRICOTA ITOMEIICHWA W TIIar
KOJIOHH HA3HAYAIOTCS C YICTOM IIPUBEJICHHBIX jJajiee yKazaHwit. OJHOSTaXHBIC 3TaHUS
cIleJlyeT MPOEKTUPOBRATD C IMApaUIeIbHO PACIIOIIOKECHHBIMH PABHBIMH IIPOJICTAMI OJMHA-
KOBOM BBICOTBI. B COOTBETCTBUM C TPeOOBAHUSIMU TEXHOJIOTHU JIOITYCKACTCS ITPOEKTHUPO-
BaTh 3/IaHUS C IPOJETAMHU JIBYX B3aMMHO IIEPIICHIAMKY/ISPHBIX HAIIPABICHUM, a TakXKe
pa3HOM MUPUHBI U BBICOTHI. [lepemagsl 1,2 M W MeHee MEXIY IIpOJIETAMU OJIHOTO Ha-
MIpaBJICHUS MHOTOITPOJICTHBIX 3MaHUI HE JTOITYCKAIOTCS.

IIposet, BbICOTA ITOMEIICHUH | 1IAr KOJOHH ITPUHUMAIOTCS:

e B 3/IaHUSX, HE MMCIONIUX OIOPHBIX MOCTOBBIX KpaHOB: IpojieT 18 M 1 Goiiee, KpaT-
HEBIN 6 M; BBICOTA IIOMeIeHU 4,8 M 1 Gotee, KpatHas 0,6 M; Iar KOJIOHH IO Kpali-
HUM ¥ CPEeJIHUM MOIYJIBHBIM Pa3OMBOYHBIM OCSIM 6 M U 6oJiee, KpPATHBINA 6 M;

e B 3/aHUAX, OOOPYJIOBAHHBIX OIOPHBIMU MOCTOBBIMH 32JICKTPUUECCKUMHU KpaHAMMU:
nporer 18 M 1 Goee, KpaTHEIA 6 M; BBEICOTA IIOMEIMeHUN 8,4 M M Oollee, KpaTHas
0,6 M; Iar KOJIOHH TaKOH e, KaK B 3/IaHUsX Oe3 OIOPHBIX MOCTOBBIX KPaHOB;

e B 3IaHUSIX, OOOPYIOBAHHBIX OMOPHBIMKA MOCTOBBIMM DPYYHBIMU KpaHAMU: TIPOJIET
18 M; BbICOTa MOMeTIeHU  oT 6 10 9,6 ¢ rpagarueit 0,6 M; 1Iar KOJOHH 6 M.

TemmeparypHbIe TIBBI, MepeHajbl BBICOT W IIPUMBIKAHNE B3aMMHO IIEPIICHIUKYJIISIP-
HBIX IIPOJIETOB B 3JIAHUIX CIIC/lyeT pellaTh, Kak IIpaBWIO, Ha MTAPHBIX KOJIOHHAX. Tewmire-
paTypHBIe IIIBBI U TIEPeTabl BEICOT MOTYT OBITH PEIICHBI M HA OJMHOYHBIX KOJOHHAX.

[Ilar xoylOHH y Iepeltajia BRICOT THapaUICIBHBIX MPOJETOB 3JaHUS CICIyeT TIPUHU-
MaTh PABHBIM IIIary KOJIOHH IO KPAWHWM MPOJIOIBHBIM MOIYJIBHBIM PAa30MBOYHBIM OCSIM,

€ClIK 3TO He TPOTUBOPEUUT TEXHOJOTMICCKUM TpPeOOBa-

ausMm. [IporneTs, kpaTHble 3 M, HO HE KpaTHbBIE 6 M,
I MOTYT OBITH MPUMEHECHBI MPU ITOATBEPXKICHUM 11eJIeCO-
00pPa3HOCTH TIPUHSTOTO pasMepa TeXHUKO-3KOHOMUYEC-
T T KAMHU pacuyeTaMu.
f uilis ' 1.2.3. IIpuBS3Ka KOJOHH U CT€H OMHO3TAXKHBIX 3JaHUIA
K MOJYJbHBIM Pa30MBOYHBIM ocaM. [[puBs3Ka KOHCTPYK-
THUBHBIX 3JEMEHTOB K MOJYJIBHBIM Pa30MBOYHBIM OCSIM
W pa3Mepbl BCTABOK MEXIY STHMU OCIMH B MeECTax
a2 a2 TeMIIepaTypHbIX ITBOB M TPUMBIKAHWN B3aUMHO IIep-
MEeHIUKYJISIPHBIX [IPOJIETOB IIPUHUMAIOTCS CIICIYIOTIIUMU:

1) mpuBsI3Ka KOJOHH CPEIHUX PSAJOB K ITOIIEPEYHBIM
<] O MOJYJIBHBIM pa3OMBOYHBIM OCSIM (KpOME KOJIOHH B
TOpIax 3[aHuif, y TeMIEpaTypHBIX IIBOB W TICPEIIaIOB
BBICOT) U K TIPOJOJBHBIM MOJYJIBHBIM OCIM JIOJDKHA
COOTBETCTBOBATh yKazaHHON Ha puc.l.l. B 3gaHusx,

O 00OPYJIOBAHHBIX MOCTOBBIMU KpaHaMW, IIPA HATUIUNA

Puc.1.1. IIpuBS3Ka KOJIOHH MIPOXOJIOB  BJOJh TOAKPAHOBBIX IIyTe# JOIMyCKaeTcs

CPeMHUX PANOB K pasOMBOYHBIM  CMeINATh CEUCHUE BepXHEH JACTH KOJOHH OTHOCUTEITh-
0CAM HO [POJOIBHBIX MOAYJILHBIX pa30UBOUHBIX OCEH;
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b/2




2) TpuBSI3Ka KOJOHH KpalHUX psi-
JIOB K IIPOAOIBHBIM MOJIYJIBHBIM pa3-
OMBOYHBIM OCSIM JIOJDKHA COOTBETCTBO-
BaTh yKazaHHOUW Ha puc.l.2a («Hye-
Bag» TIpMBYI3Ka) Wi Ha puc.1.26 B
3aBUCUMOCTH OT OOBEMHO-ILIAHUPO-
BOYHBIX I[IapaMETPOB U KOHCTPYKTHUB-
HOTO pEIeHN,

3) mpuBsA3Ka KOJIOHH KpaHWUX psi-
JIOB K TIOMEPEYHBIM Pa3OUBOYHBIM
OoCgIM, KpoMe KOJIOHH B TOPITax 3/IaHUA,
Y TOIEPEYHBIX TEMITEPATYPHBIX IIBOB 1
IpHU T[eperajax BBICOT, JTOJDKHA COOT-
BETCTBOBAaTh YKa3aHHOU Ha puc.l.2;

4) TIpMBSI3Ka KOJOHH CpEIHUX WU
KpalHUX pSIOB B TOpIax 3JaHUN K
MOIIEPEYHBIM MOJYJIBHBIM Pa30rUBOY-
HBIM OCSIM JIOJDKHA COOTBETCTBOBATH
yKaszaHHot Ha puc.1.3¢ wim 1.36 B
3aBUCUMOCTH OT KOHCTPYKTHUBHOTO
pelieHusl; IIpA  STOM  JIOIYCKAaeTCs
pasmep 500 MM 3aMCEHATH OOIBIITHM,
HO KpaTHbIM 250 MM; IpPHBSI3Ka STHX
KOJIOHH K TIPOJONBHEIM MOIYJIBHBIM
pa30MBOYHBIM OCSIM JIOJDKHA COOTBET-
CTBOBaTh YKa3zaHHOU Ha puc.1.1 1 1.2;

5) MomepeYHbIft  TeMIlepaTypHBbIH
IIIOB Ha IApHBIX KOJOHHAX B 3MaHUIX
C TIpOJIETAMU OJHOU BBICOTHI CIIEyET
peliaTe, COBMeIasi OCh IBA € MO-
JIIyJIbHOM pa30MBOYHOU ochio. JloIryc-
KaeTcsl pelleHue IBa, [PU KOTOPOM
€ro OocCh pasMelaeTcd B IIpejesax
BCTaBKM pazmepoM 250 M MeXOy ABY-
M1 MOJYJIbHBIMUA Pa30MBOYHBIMUA OCSI-
MU; TIPUBA3KA ITapHBIX KOJIOHH JOJDK-
Ha COOTBETCTBOBAaTh YKAa3aHHOW Ha
puc.l.4a,6, 1IprM >STOM JOIYCKACTCS
pasmep 500 MM 3aMCEHATH OOIBIITHM,
HO KpaTHBIM 250 MM;

6) TIPOJIOJIBHBIN  TeMITepaTypHBIH
IIOB MEXJly MapHBIMUA KOJOHHAMHU B
3JAHUSIX C TPOJETaMU OJHOU BBICOTEI
clle[lyeT peliaTh, IIpeycMaTpuBas JIBE
MOJyJIbHEIE Pa30MBOYHBEIE OCH  CO
BCTAaBKOW MeXIy HHUMW; IIPUBIA3KY
KOJIOHH K 3TAM OCIM IPUHUMATH B
COOTBETCTBUM C MpaBWIaMW, W3J0-
KEHHBIMHU B 11.2) (puc.l.5); 1ipu HaTM-
YUK TOACTPOUWIBHEIX (epM TpaHu
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Puc.1.4.11puBsg3Ka KOJIOHH B ITOIEPEUHBIX
TeMIIepaTypHBIX TIBaxX
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KOJIOHH, OOpallleHHbIe B CTOPOHY IIIBa, HEOOXOAMMO CMeINaTh ¢ ITapHBIX MOIYIHHBIA
Pa3OUBOYHBIX Oceil B CTOPOHY IBa Ha 250 MM; pa3Mep BCTaBKU IIPH STOM JODKEH paB-
HITBCS CYMME pPasMepoB MPUBSI3KU K MOAYIBHBIM Pa3OMBOYHBIM OCSIM TpaHeil KOIOHH,
OOpallleHHBIX B CTOPOHY ITBA, M PACCTOSHUSI MEXKAY STUMM IpaHsIMU, paBHoro 500 MM,

Wi OOJIBIIIeMy pasMepy, KpaTtHomy 250 MM (puc.1.56,6,2);
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Puc.1.5. IlpuBg3Ka KOJIOHH B IMPOAOJIEHBIX TEMIIEPAaTyPHBIX IIBaxX

7) TpuBsI3Ka KOJOHH B MeECTax IPOIOJBbHBIX TeMIIe-
pPATypHBIX IIBOB K IIOIIEPEYHBIM MOAYJIBHBIM pa3OHUBOY-
HBIM OCSIM, KpOME€ KOJIOHH B TOpIAX 3[aHWUl W y IIOIe-
PEUYHBIX TeMIIepaTyPHBIX IIBOB, JOIKHA COOTBETCTBOBATH
yKaszaHHOW Ha puc.l.5, mpuBs3ka KOJOHH B TOpIAx
3IAaHUM U Y TTOIIePEeYHBIX TeMIIepaTyPHBIX IIBOB JOJDKHA
COOTBETCTBOBATH IIpaBWIaM, U3JIOXEHHBIM B IL.11.7), 8);

8) mpuBsi3ZKa BHYTPEHHEH IUIOCKOCTH HAPYXHBIX
CTEH K IIPOJIOIBHBIM U ITOIIEPEYHBIM MOJYJIBHBIM pa3Ou-
BOYHBIM OCSIM JIOJDKHA PABHSITBCS CYMME pPa3MepoB IIpU-
BSI3KM HAPYXHOIM T'paHW KOJOHH K 3THUM OCSIM U 3a30pa
MEXJIy HapyXHOU TpaHbl0O KOJOHHBI M BHYTpEHHEH
wrockocThio cTeH (puc.1.2 m 1.3); pasmep 3a3opa e
OIIpEICIISICTCST YCIOBUSIMU Pa3MEIICHUS JeTaleit CTeH.

1.2.4. TIpuBsi3ka KOJIOHH M CT€H K MOIYJbHBIM pPa3ou-
BOYHBIM OCSIM NpH mepenagax BbicoT. lleperrajpl BBICOT

% o JJIMHE OJHOIO IIPOJIeTa JTONYCKAIOTCSI B MCKIIOYM-

. O TEJIBHBIX CIyYasX M JOJDKHBI OBITh OOOCHOBAHEL B 2THX
CIIyJasix Iepellafbl BRICOT PEKOMEHIYSTCSI COBMEINATH C

% TeMIIepaTypHBIMU IMIBAMK Ha IMapHBIX KOJIOHHAX, IIpedy-

500 ¢ |500

g o

Puc.1.6. IIpuBsg3Ka KOIOHH B
Tepenagax BBICOT IO JTHHE
OTHOTO TIpOJjeTa

cMaTpUBasl JIBE€ MOIEPEYHBIE MOMYJIbHBIE Pa3OWMBOYHBIC
OCH CO BCTaBKOW Mexay HUMH. [IpuBgI3Ka KOJIOHH K
9TUM OCSIM JIOJDKHA IIPUHUMATHCS 10 puc.1.6. Pasmep
BCTaBKHU JIOJDKEH OBITH KpaTHBIM 50 MM M paBHSATHCH (C
OKPYITICHHEM) CyMMe 3a30pa e, TOJIIMHBI CTCHBI U
3a3opa He MeHee 20 MM MeXJy HapyXHOU IUIOCKOCTBIO
CTCHBI M KpaitHeil MOIepeYHOU MOIYJIBHOU pasOMBOY-
HOI OCBIO TTOHWZKEHHOTO TIPOJIETA.




[Ipu CONMBIION MMUPWHE 3TaHMS, a TaKXKe IPHU COOPHBIX XeTe300eTOHHBIX KOIOHHAX
Teperazbl BBICOT IIPOJIIETOB PEKOMEHIYeTCS COBMEITATh ¢ IMPOMOIBHBIMU TeMITepaTyp-
HBIMU TIBAMH, pellias WX Ha MAPHBIX KOMOHHAX W TIpeycMaTpuBas B¢ MOIYIbHEIC pa3-
OMBOYHBIE OCH CO BCTaBKOU MeXTy HUMHU. [IpmBsS3Ka KOIOHH K 3TUM OCAM JODKHA
COOTBETCTBOBATh IIpaBWiIaM, W3TOXEHHBIM B 1.1.2.3(2). Pasmep BcTaBku ¢ (puc.1.7)
JIOJIDKEH OBITh KpPaTHBIM 50 MM W pPaBHSATHECS (C OKPYTJICHWEM) CyMMe TIPUBSI30K K MO-
JYTBHBIM Pa3OMBOYHBIM OCSIM TpaHel KOJIOHH, 0OpallleHHBIX B CTOPOHY Ileperaja, 3a30-
pa e, TOTIMWHBI CTCHBI d W 3a30pa He MeHee 50 MM MeXTy HapyKHOU IUTOCKOCTBIO 3TOM
CTeHBI W TPAHBIO KOJOHHBI TOHIDKCHHOTO TIpoieTa. [Ipm 3TOM pa3Mep BCTABKH JOIKCH
ObITh He MeHee 300 MM (puc.1.7).
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Puc.1.7. IlpuBsA3Ka KOJIOHH B Mepenagax BRICOT IapajUle/IbHBIX IIPOJIETOB

[IprMbIKaHVE B3aMMHO MEPIEHIVKYISIPHBIX IIPOJIETOB CIEAYET pellaTh Ha MTapHBIX KO-
JIOHHAX, MpeaycMaTpuBasi MEXIYy KpallHeU MPOAOJIBHOM U TOPIIEBOM IIOINEPEUHON MOIYIIb-
HBIMU pa3OMBOYHBIMU OCSIMU BCTABKY ¢ pa3MepoM, KpaTHBIM S0 MM U paBHBIM (C OKpYT-
JICHHEM) CyMME DPa3sMEpOB B COOTBETCTBHUU C PHUC.1.8: TIpU MPUMBIKAHWKA K ITPOJIOIBHOM
CTOPOHE IOBHIIIEHHOIO MPOJIETA TOPLIOB ITOHIDKEHHBIX IIPOJIETOB — 10 puc.1.8 ¢ wm 1.806;
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Puc.1.8. HpI/IBHSKa KOJIOHH B MECTEC IMPUMBIKAHWUA B3aMMHO IIEPIICHANKYIIAPHBIX IITPOJICTOB
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Puc.1.9. Couetanue IIPOAJOJIbHBIX U IIOIICPCUHBIX IITBOB B
SJaHUAX ¢ BSAUMHO IICPIICHIUKYIIAPHBIMHU IIPOJICTaMH

IpU TPUMBIKAHWUA K IIPOAOIb-
HOI CTOPOHE ITOHVDKEHHOTO IIPO-
JleTa  TOPIIOB  TOBBITIIEHHBIX
OpoJIeToB — II0 puc.l.8¢ wmwin
1.82. Bo Bcex ciaydasx pasmMep
BCTaBKM JOJCKEH OBITh HE MeHee
300 mmM.

IIponosbHEINE TIIOB  MEXIY
IpoJIETAMUA JIOJDKEH OBITh IIPO-
JUTCH B TIPUMBIKAIOIIAX [IEPITCH-
MUKYJISAPHBIX TPOJETax, TIe OH
ABISACTCSA IIONEPEYHBIM  IITBOM
(puc.1.9). Ilpu »TOM BCTaBKa
MEXJy IIPONOIBHBIMA  pa3Ou-
BOYHBIMU OCSIMUA B IIPOIOIBHOM
W TIONEPEeYHOM IIBAX JTOJDKHA
OBITh OJMHAKOBOI, paBHOI pas3-
MepaM, YKa3zaHHbIM Ha puc.1.5.

1.2.5. TIpuBsi3ka KOJIOHH U CT€H MHOTOATAXKHBIX 3[JAHWI K MOAYJBHBIM PA30MBOYHBIM
ocaM. [IpuBs3ka KOHCTPYKTHBHEIX JJIEMEHTOB K MOJY/IHHBIM pPa3sOMBOYHEIM OCSM U
pa3Mephl BCTABOK MEXAY PTHUMH OCSIMM B MeCTaX TeMIIepaTyPHBIX IITBOB W IIPUMEBIKAHIHI
MHOTORTaKXHBIX 3MAHAN K OJHOITAKHBIM IIPHHUMAIOTCS CJICTYIOITIMIU:

1) mpuBs3Ka KOJOHH CpPEIHUX PSUIOB K TIOTIEPEYHBIM MOJYJIBHBIM Pa30MBOYHBIM
ocsM (KpoMe KOJOHH B TOPIAX 3JaHWM W Y TEMIIEPATYPHBIX IIBOB) M K IIPOJOJBHBIM
MONYIBHEIM OCSIM JOJDKHA COOTBETCTBOBATH YKazaHHo# Ha puc.1.10;

2) TpUBS3KA KOJOHH KpPaHWX PSJIOB K IIOMEPEYHBIM MOIYJIBHBIM Pa30MBOYHBIM
ocsM (KpoMe KOJOHH B TOPIIAX 3aHWUNA W Y TeMIIepaTypHBIX IIBOB), & TaKXKe K MPOIOJIb-
HBEIM MOIYIBHBIM Pa3OMBOYHEIM OCSM JOJDKHA COOTBETCTBOBAThL YKa3zaHHOM Ha puc.l1.11;

;v,:q%

b2

b/2

a

O

Puc.1.10. IIpuBg3ka KOJOHH
CpeaHUX PSII0B MHOTOATAKHBIX
3JaHUi K pa3sOMBOYHBIM OCIM
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Puc.1.11. IIpuBs3ka KOJOHH KpaHHUX PSAIOB
MHOTOSTAXHBIX 3MaHWI K Pa30MBOYHBIM OCSIM



3) TpUBsI3Ka KOJIOHH CPEHUX W KPaWHUX PSIOB B TOPIAX 37aHUM K ITOIIEPEUHBIM
MOJIYJIBHBIM Pa30MBOYHBIM OCSIM JIOJKHA COOTBETCTBOBATH YKa3aHHOM Ha puc.1.12;

4) TIomepevHbBl TeMIIepaTypHBIA IMOB CIEAyeT peliaTh, MpeaycMaTpuBasi JBE MO-
JTyJIbHBIE Pa3OMBOYHBIC OCH CO BCTABKOM MEXIy HUMH WIA COBMEINAs OCh IIIBA C MO-
IyTbHOM pa30OMBOYHON OChI0. PasMep BCTAaBKU OIpejieseTcsl IPUHSATHIM KOHCTPYKTHB-
HBIM peEIeHUEM ¥ BO3MOXHOCTHIO MCITOJIB30BAHUS TUIIOBBIX YIUTMHCHHBIX WKW YIIIOBBIX
CTCHOBBIX TaHeseit. [IpuBsg3Ka MapHbBIX KOJIOHH JIOJDKHA COOTBETCTBOBATH YKA3AHHOMN Ha
puc.1.13, mpm »TOM JoITycKaeTcs pasmep 500 MM 3aMeHATH OONBIINM, HO KpaTHBIM
250 MMm;
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Puc.1.12. TlpuBsg3Ka KOJIOHH Puc.1.13. ITpuBsizka KOJIOHH MHOTO3TAaXHBIX 3AaHWI
MHOTOSTaXHBIX 3MaHWUH K K pa30MBOYHBIM OCAM B TOTIEPEUHBIX TEMIIepaTypPHBIX
pPa3OMBOYHBIM OCIM B TOPIAX TBax

5) TIPOJOIBHEIN TeMIlepaTypHbIA IIOB Ha MapHBIX KOTOHHAX CIeIyeT pelnaTh, IpeIy-
CMaTpuBasi IBe MOIYJbHBIC Pa3OMBOYHBIC OCH CO BCTABKOM MEXIY HUMUI; IIPUBSI3KY
KOJIOHH K 9TUM OCSIM CJIeAyeT IIPUHUMATh B COOTBETCTBUHU C TIPABIIIAMMU, M3TOXKECHHBIMUI
B I1.2);

6) IIpUBS3Ka BHYTPEHHEH IDIOCKOCTH HAPYKHBIX CTEH K IIPOAOIBHBIM W TIOTIePETHBIM
MOAYIBHBIM OCSIM JTODKHA COOTBETCTBOBATD IIPABIIIAM, M3TOXESHHBIM B 11.1.2.3(8);

7) B 3JaHUSX, COCTOSINNAX U3 OAHOITAKHON M MHOTOITAKHOI JacTe#l, clelyeT IMpe-
JyCMaTpUBaTh eIMHYIO CETKY MOJYJBHBIX pa3dbWBOYHEBIX oceil. IIpd HATWIMN B OJHO-
STAKHON YacTH 3MaHUS IIPOJAOILHOTO TeMIIepaTypHOTo ITBA — 0Opa3yIoNIuiics B MHOTO-
STAKHON YaCTH 3JaHUs TOTICPETHBIN TeMIIepATYPHBIA IIIOB PEIIaeTCs CO BCTAaBKOM MeXK-
Iy MOAYIBHBIMUA DPa3OMBOYHBIMU OCSIMH; BCTaBKa MEXIY MOIYIBHBIMU Pa3OUBOTHBIMU
OCIMM B IIPOJOIBLHOM W IIOIEPSYHOM IIBaX JOKHA WMETh OIMHAKOBYIO BEIUNHY,
paBHYIO pasMepaM, ykazaHHbM B 11.1.2.3(5) u 11.1.2.3(6) (puc.1.14);

8) pasMep BCTaBKM MeEXIY TapaUIeIbHBIMIA KpalHUMU MOIYJIBHBIMUA Pa3OUBOTHBIMUI
OCSIMM OTHOATAXHBIX 1 MHOTOITAKHBIX YacTell 3MaHUN MO JIUHUW IIPUCTPOAKMI CIeIyeT
Ha3HayaTh TAKWUM, YTOOBI B MeCTaxX MPUMBIKAHUS ITUX YaCTel MOTIN OBITh YCTAHOBICHEI
THUTIOBBIC CTCHOBBIC ITAHEIH.
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1.2.6. YKIOHBI KPOBJH NPUHAMAIOTCA:

MIpU KPOBJIE M3 PYJOHHBIX W MACTHYHBIX MATEPUATIOB B ITOKPBITUSX 3IaHUM, BKIIO-
YAOIIMX CTPOIIWIbHEIC KOHCTPYKIUU — 2,5+5%;

IIpY KPOBJIe M3 JIUCTOBELIX IIPOMIIMPOBAHHBIX MaTepraioB — 10 +25% B 3aBUCUMOCTHA
OT TEOMETPUYECKUX Pa3MEPOB KPOBEJIBHBIX JIUCTOB, JIMHBI CKATOB MOKPBITUH, HATAIMS
W KadyecTBa TEPMETUKOB, M KIMMATHYCCKUX YCIOBUI palioHa CTPOUTENIbCTBA; KPOBIU
3IAHUA TIPEIIPUSTAN METaUTypPrAYeCKON ITPOMBITIUIEHHOCTH JIOITYCKACTCST ITPOEKTHPO-
BaTh ¢ YKIOHOM Ooiee 25%.

1.2.7. I'abapurHbie cxeMbl. [Ip1T IIPOESKTUPOBAHUM OJHOSTAKHBIX IIPOU3BOICTBEHHEIX
3IAHUIM MacCOBOTO CTPOUTEIBCTBA PYKOBOACTBYIOTCsT yKazaHussMu ['OCToB u jpyrux
HOPMATHBHBIX JJOKYMECHTOB, PETJIAMEHTUPYIOIIUX COYETAHUS IIPOJIETOB, BBICOTHI ITOME-
IEHUH, 1ara KOJIOHH U TPY30IOIEEMHOCTH KPAHOB.

1.3. TUIIN3AIIAA

Tunmmsanms CTaThHBIX KOHCTPYKIIAA — OTHO W3 BAXHEUIINX YCIOBUM CITOCOOCTBYIO-
IAX TTOBBIMICHUIO CTeTIeHU WHAYCTPUATA3AIIAY IPOMBIIICHHOCTA METALTMICCKAX KOH-
CTpyKIuit. OCHOBHEIE TIeJIA TUMTM3AITAN: TTOBBINNICHUE KadecTBa IIPOEKTOB, COKpaIleHIe
00BEMOB TIPOSKTHOM TOKYMEHTAIIMM W CPOKOB WX BBIIAYN; YMEHBIIEHUE TPYIOSMKOCTH
M3TOTORICHUS W MOHTaXa, YIyUIIeHre KadecTBa KOHCTPYKITMIL, TOBBINICHIE CepUtHO-
CTU KOHCTPYKITWA W CO3MaHWe IIPEAIIOCHUIOK I OPTaHM3alui KPYITHOCEPUITHOTO BBI-
COKOMEXaHM3NPOBAHHOTO W aBTOMATU3NPOBAHHOTO ITOTOYHOTO IIPOU3BOMCTBA; YBEIMUE-
HUe HaJIC)XHOCTH W JOJTOBETHOCTH 3MaHUA I COOPYKEHMIA.
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PazpabdoTka THUIIOBBIX CTAIBHBIX KOHCTPYKIIMI IIPOW3BOJICTBEHHBIX 3JaHUIT BEJIETCA B
JIByX HAIIpPaBJICHUSIX: CO3JJaHKE TUIIOBBIX IIPOCKTOB OTICIBHBIX 3MaHWNA, IIPUCIIOCOOICH-
HBIX K Pa3IMYHBIM OTPaC/IsIM IPOMBIILICHHOCTHA, W pa3paboTKa KOHCTPYKIIUNA X UX COp-
TaMeHTOB. Hanbouiblliee pacipocTpaHEeHHUE ITOYIMIIO BTOPOE HAIIPaBICHUE — TUIIM3AIAS
MAaCCOBBIX 2JIEMCHTOB CTaJIbHBIX KOHCTPYKIIWIT IIPOU3BOJCTBEHHBIX 3/JAHUA MeXOTpacie-
BOIO IPUMEHECHUS C CO3JaHUEM COPTAMEHTOB TUIIOBBIX KOHCTPYKIIMIA.

1.3.1. Tunu3zanys 3/ieMeHTOB KOHCTPYKUIUN. TWIM3ars CTalbHBIX KOHCTPYKITUN ITPO-
HM3BOJIUTCS ¢ YIETOM TEXHOJIOTMH M3TOTOBICHUS M MOHTaXa KOHCTPYKIIUI, TOTPEOHOCTH
B HMX, a TaKXX€ SKCILUIyaTAIIMOHHEIX TpeOOoBaHWU. OCHOBHBEIE TPecOOBAHUS, IIPEIbSBISIC-
MBIE K THIIOBBIM KOHCTPYKIIMSM, IIPeIHA3HAYCHHBIM I KOMIIOHOBKA KapKacoB IIPOM3-
BOJCTBECHHBIX 3JIaHWI pa3IMIHOIO HA3HAUYCHKS, BO3BOJIMMBIX B Pa3IMYHBIX KIMMATHIC-
CKMX 30HaX CTPaHbI, — ATO OIITUMAIBHOCTh KOHCTPYKTHBHOI (DOPMBI, OIITMMAIbHOCTH
COPTAMEHTHOTO psja.

OnTuMHr3aIsgd KOHCTPYKTUBHOM (POPMBI 3JICMECHTOB KOHCTPYKIIMIL BKIIOYAET B CEOS:
BEIOOP OCHOBHBIX MapaMeTPOB KOHCTPYKIIMI, COOTBETCTBYIOIIMX HMX (PYHKIIMOHAIBHOMY
Ha3HAYCHUIO; BEIOOD ONTHMAIBHOI MapKH CTAIM W OITMMAIBHOIO CEUCHMS DIIEMECHTOB
npodpricii ¢ 1Ielbl0 MUHUMAIBHOMN 3aTpaThl METALIa, IIPU TOM JOJLDKHBI OBITh JIOCTHTI-
HYThl BO3MOXHO MEHBIIKUE TPYJAOCMKOCTh M3TOTOBJICHHMSI M MOHTaXa KOHCTPYKIIWA, a
TaKXKe€ MUHUMAIbHBIC CPOKHM BO3BEACHKS. B ONTUMM3AIIMIO COPTAMEHTA THUIIOBBIX KOHCT-
PYKIIMT BXOIIT BBIOOP OITUMAIBHOIO YKC/IA THUIIOPA3MEPOB M YCTAHOBICHUE WX OIITH-
MAaJIBHOU Ipajialiiu.

Teopetruecku P NPUMEHEHWK THUIIOBBIX KOHCTPYKIIMI B PA3IMYHBIX KOHKPETHBIX
YCIIOBUSIX OOINMIA pacxol MaTeprana OOJbIle, YeM Ha COOTBETCTBYIOIIME WHAWBUIYAIb-
HBIE KOHCTPYKIIMHA. DTO YBEIMYCHUE MACChl KOHCTPYKIIMU KOMIICHCHUPYETCS TOBBIITCHM-
€M ITOBTOPSIEMOCTH (CEPUIHOCTH) THUITOBBIX KOHCTPYKITUHA UM JeTaleil, YTO TPUBOIUT K
CHIDKCHMIO TPYIOBBIX 3aTpar IIPW M3TOTOBJICHWM, K YMCHBIICHUI WX CTOMMOCTH U CO-
KpaIlleHUIO II0TePh METAILIONpOKaTa MpH 3aKa3e METALIOIPOLYKIIMA U B IIPOIECCE IIPO-
HM3BOJICTBA.

3a 00OOINAINNKA KPUTCPHUN TEXHUKO-3KOHOMHYCCKOU OIICHKA COPTAMEHTA THUITOBBIX
KOHCTPYKIIMIA, 3aMEHSIIOIIETO WHAWNBUAYAIBHBIC KOHCTPYKIIMKA, IPUHUMAIOTCS IIPUBEICH-
HbIe 3aTpaTbl. OHU IIO3BOJISIIOT KOJIWYECTBEHHO YYUTHIBATE 3(P(EKT MOBBIIICHUS CEPHUITHO-
CTH M3TOTOBJICHUS KOHCTPYKIIAIX M COBEPIICHCTBOBAHUS TEXHOJIOTHMU WX M3TOTOBICHUS W
MOHTAaXa, Pa3IMIHyI0 CTOMMOCTH IPOCKTUPOBAHUS 3JaHWNA W3 WHAWBUIYAIBHBIX W THIIO-
BBIX KOHCTPYKIIUM, a TakXe M3MEHEHUE (B 3aBUCHMOCTH OT CTEIICHW WHIYCTpUATU3AITHN
M3TOTOBJICHUS) KAITUTAIOBIOXEHWA B 6a3y ITPOU3BOICTBA KOHCTPYKITHHA.

3aMeHa MHIUBUIYAIBHBIX KOHCTPYKIWIL CO CPEAHECB3BEIICHHON Maccoit m% Ha TH-
MOBBIE KOHCTPYKIIMKM CO CPEIHEB3BEIICHHON Maccoi m' 0OOCHOBaHA IIPX YCIIOBUM, €CIIA
[IpHUBEICHHBIC 3aTpaThbl Ha TUIIOBBIE KOHCTPYKIMMK #' He OyAyT OOJIBIIE IIPUBEICHHBIX
3aTpaT Ha WHIWBUAYAIbHBIC #Y:

< pn, (1.1)

Hcrionb3oBaHne NpHUBEICHHBIX 3aTpaT B KayeCcTBe OOOOIMAIOIIETO KPHUTEPUST OLCHKN
ONTUMAIIBHOCTH COPTAMEHTA TUITOBBIX KOHCTPYKIIMIL II03BOISICT YCTAHOBUTD:

KO3 PUIHUEHT ONTUMATBHOCTHA

_ . u T

oy = My /no, (1.2)
mie Ky, My — YACTbHBIC IPUBENCHHBIC 3aTPATHl HA WHANBWIYATLHBIC M TUIIOBBIC KOHCT-
pykiuu (Ha 171);

MIpeACTBHO TOIIYCTUMYIO MacCy CpeIHEeB3BEIICHHONU TUTIOBOM KOHCTPYKITAY (m;(m):

m' =0 omt. (1.3)
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[penenbHo MOMYCTUMOE OTHOCUTEIBHOE IPEBBINICHUE PACXOJa CTAIM HAa THUITOBBIE
KOHCTPYKITHI (Am;OH ):

T n

m -—m
am? =20 . 100% (1.4)
Ton u
m
JiRI0% Aam® = (o —1)-100%. (1.5)

ot

IIpu TOM B MPUBEACHHEBIX 3aTpaTaX YINUTHIBAIOTCS CICAYIONIAe KOMIIOHESHTHI: CTOM-
MOCTh MPOeKTUpoBaHUA (depTexknn KM), CTOMMOCTh KOHCTPYKIIWMN B Jesle, BKITIOYAs
CTOMMOCTD pa3paboTKu depTexkeit KM, MeTaLIonpoKaTta, U3rOTORICHUS KOHCTPYKITHIA,
TPAHCITOPTUPOBKN W MOHTAXA; KAITUTATLHEIC BIOXCHUS B 6a3y IIPOU3BOICTBA METAIIO-
KOHCTPYKIIWH, KalMTATHHBIC BIOXEHHUS B 0a3y IIPOMU3BOICTBA METALTOIPOKATa; 2KC-
ILTyaTAITMOHHEIE PACXOIBL.

IIpyBeeHHBIC 3aTPAThI W YICIBHBIC IIPUBEICHHEIC 3aTPaThl CBA3AHBI 3aBUCUMOCTIMUT:

n" =nym"; (1.6)
n' =nym", (1.7)
T
n(I;I = CrI[/Ip + CEIZ + EH.CTp K(?T%T + Ey yor 'Kl\%)T +E_; (1.8)
H
ST
ng :C;p-‘rczz+EH.CTp.KgT%T+EH.MCT.KI\IZIIgTJrE_’ (19)

H

rme Crlfp " C;p — cTouMOCTh TIpoekTupoBanus (KM) 1T KOHCTPYKIMA TIpU WHIWBUIY -

AIBHOM MCIOJTHEHUK W IPU HPUBSA3KE THIIOBBIX KOHCTpyKImit; Cy, Cj — CTOMMOCTD B
gene 1T UHAMBUILYAIBHBIX U THUIOBBIX KOHCTPYKIMH; Ey .., E, .~ HODMATUBHbBIE

K03 GUIEHTH 2P HEKTUBHOCTH KAITUTAIOBIOXKEHWA B CTPOUTETHHON U METALTypride-

ckoif mpombiuieHHocTr; K 2", K" — NpUBEICHHbIE KAITMTAIOBIOXKEHUS B TIPOU3-

BOJICTBO WHJWBW/IYATHHBIX W THUIIOBBIX CTATBHBIX KOHCTPYKINM; K E — TO Xe, B TIPOU3-

BOJICTBO MeTaJLIOIpokara; D%, BT — ToJ0OBbIC SKCILIyaTAITMOHHBIC PacXojibl HA 1 T WMHIA-
BUIYaIbHBIX U TUIIOBBIX KOHCTPYKITNHA; E, — HOpMaTUBHBIA Ko3dduitneHT r¢pdekTrnBHO-

CTH KaIlUTAIOBIOXCHU; F, Eovers By Koy, Koy, Ko TIPMHUMAIOTCS 110 HOP-

.CTp» cTp
MaTHUBHBIM JOKYMCHTAaM.

3ajlaya OITUMHU3AIIA COpPTaMEHTAa TUIIOBBIX KOHCTPYKIIUHA B 3aBUCUMOCTH OT JOIIyC-
THUMOTO IIPCBBIIICHNA pacxola CTAIN Ha THUIIOBBIC KOHCTPYKIMIM COCTOUT B OTBICKAHWN
TaKoro 4ucCia TUIIOPa3MEPOB M COOTBETCTBYIOIIMX €MY OIITUMAIBHBIX Tpafalluid, IIpy
KOTOPBIX IIPEBBIMICHUEC pacxoJa CTAIM Ha THUIIOBBIC KOHCTPYKIIMU IIO0 CPaBHCHUIO C pac-
XOOOM Ha MHIANBUAYAJIBHBIC 6YI[CT MCHBIIC TOITYCTUMOI'O WJIN PaBHO €MY.

,Z[JISI PEIICHUS 3TOU 3a7auu HEOOXOAMMO MMETh JaHHBIC O XapaxkTrepe pacIpeIc/ICHIA
qYucja NICMCHTOB IIO OIIPCACIAIONICMY TCOMETPHUYCCKOMY IIapaMeTpy (HpOJIeT, BbBICOTaA
3JaHUA U T.I[.) 1 IUIOTHOCTH PAaCIIpCACICHUSA IIOBTOPACMOCTH pPACYCTHBIX HArpy3oK.
KpOMC 3TOr0 HEOOXOIWMO 3HATh IIPCACIIbHO JOIIYCTUMOEC OTHOCHUTCIBHOC ITPCBBIIICHUC
pacxoga CTaIN Ha THUIIOBBIC KOHCTPYKIHMHU II0 CPABHCHHUIO ¢ MHAWBUAYAJIBHBIMU W 3aKO-
HOMEPHOCTHN MU3MCHCHMA MAacCChI (CTOI/IMOCTI/I) THUIIOBBIX KOHCTPYKIIUN B 3aBUCUMOCTU OT

M3MCHCHUA HArpy3Ku.
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I'pajarust THIIOpa3MepoOB B COPTAMEHTE 2JIEMEHTOB KOHCTPYKIIHI MOXET OBITh
MIPUHSTA TT0 aprUPMETUIECKON MPOrPecCrur, XapakKTepu3yeMoil MOCTOSHHON BEJTUYM-
HOW MpUpAIeHUs MAaCChl JBYX CMEXHBIX THUIIOPA3MEpPOB, WIM 10 T€OMETPUYECKON
MIPOTPECCUM C TMOCTOSIHHBIM OTHOIIECHHUEM MAacChl ITOCICAYIONIEro TUITopasMepa K
Macce IPeIbIAYINero, WIK U3 YCIOBUN pPAaBEHCTBA Iepepacxo/ioB (IT0 CPABHEHUIO C
WHIUBUIYATBHBIMU KOHCTPYKIIMSIMHM) B KaxioM uWHTepBaie. llociemHee ycimoBue
MIPUBOJIUT K HAMMEHBIIUM ITOTEPIM CTAIU [IPU ONTUMAIBHOM YHCIIE TUIIOPa3MEPOB
KOHCTPYKIIMit B copramenTe. McciemoBanud, BeinogHeHHbIe B [ITHMW M poexkTcTanb-
KOHCTPYKITAY, IMOKA3AIH, YTO MAKCUMAIBHO JOMYCTUMBIE IIPEBBINICHUS MACCHhI TH-
MMOBBIX KOHCTPYKIIUIT B CPaBHEHWW C MAacCOW WHIWBUIYATBHBIX COCTABISIOT: TIPU
AHIWBUATYaIBHOM M3TOTOBICHUM TUIIOBBEIX KOHCTPYKIWK 4,5%; TIpH IIOTOYHOM H3TO-
Topaenun 10%.

1.3.2. HoMeHKIaTypa THUNOBBIX CTAJbHbIX KOHCTpyKumid. Paszpadoranueie B LIHUU-
MMPOEKTCTATBKOHCTPYKITMA M B JIPYITUX OpPTraHU3allusgX U YTBepXJeHHble [occTpoem
CCCP TUNOBBIC CTAIBHBIC KOHCTPYKIIMM KOJIOHH, IHOAKPAHOBBIX OAIOK MOKPBITHI ITPO-
W3BOJICTBEHHBIX 3/IAHUI (CTPOMMIIBHBIC W MTOACTPOITIIBHEIE (PepMBI, CBETOAIPAITMOHHBIE
W a’palloHHble (OHApPU, IIPOTOHBI, CBI3U), JICCTHHUII, IUIOIIAJOK W WX OTPaXkICHUMH,
cTtoek haxBepkoB, (hOHAPHBIX MU OKOHHBIX TIEPEIUICTOB U MEXaHW3MOB IS UX OTKPHIBA-
HUS MTO3BOJISTIOT KOMIDICKTOBATh KApKACHI OJHOITAXHBIX IMPOU3BOICTBEHHBIX 3/IaHUMA C
YHUGUITUPOBAHHBIMI TIapaMeTpaMy MEeTUKOM W3 THUITOBBIX KOHCTpyKImi. Kpome mepe-
YUCICHHBIX THUITOBBIX KOHCTPYKIIUM pa3paboTaHbl TAKXKE THUIIOBBIE Y3JIBL.

CrpourenbHbiit Kataior 3.01.11 «OOIIecO3HBIN KaTAIOr THIOBBIX CTPOUTEIBHBIX
KOHCTPYKITUI W WU3JICJIUi» CONEPXKUT MACIIOPTa CEPU TUITOBBIX KOHCTPYKITUM, KOTOPBIH
IO Mepe YTBEPXKICHWSI HOBBIX CEPUI JIOMOTHSIICS COOTBETCTBYIOIIIUMH ITACTIOPTAMHE, a B
ciyyae MCKIIOUCHUS CepUit M3 4ucia JeUCTBYIONNX, COOTBETCTRYIOIINE TIACIIOpTa M3bI-
MaJTUCh W3 KaTajora.

YepTeKuW THUITOBBIX CTATBHBIX KOHCTPYKITHN pacipoctpaHseT LleHTp MpoeKTHOM Ipo-
nmykimu Maccosoro rpumenerus (I'IT TITITT).

1.3.3. TIpuMeHeHUe THIMOBBIX KOHCTPYKUHMi NMPH MPOEKTHPOBAHMM DEKOMEHIIYETCS BO
BCEX CIIyYasiK, KOTJla TeOMETPUIECKIE pa3Mepbl KOHCTPYKIIUH (ITpoJIeT, BBICOTA U T.I1.) U
JIEACTBYIONME Ha HUX HArPY3KH HAXOJSTCS B IIpejiesiax MapaMeTpoB, /IS KOTOPBIX pas-
paboTaHbBI THUIIOBBIC KOHCTPYKIIMKU. B pabounx yeprexxax KM peallbHBIX OOBEKTOB JIOJLK-
HBI OBITH CCBUIKM Ha MaTepHasbl, IIPUBEIEHHBIC B CEPUSIX TUIIOBBIX KOHCTpyKITuii. Ile-
pedepuYrBaHUEe U3 ATHOOMOB CEpUil JIEMEHTOB KOHCTPYKIIUM, Y3JIOB, JeTallel W T.II. He
JTOITyCKaeTCS.

B Tex ciyuasx, xorja HeoOXOIMMO MPUMEHUTh KOHCTPYKIIMH, HE3HAYUTEIHFHO OTIIV-
YaroIIrecs OT TUIIOBBIX, U3MEHEHHBIC TUIIOBBIC 3JIEMEHTHI CJICAYET BIYCPUMBATH TTOTHO-
CThIO, TIPUYEM YaCTh TUITOBOM KOHCTPYKITUU, HE TIOABEPTIIYIOCS U3MEHEHUIO, BhIUCPUM-
BAaIOT TOHKWMU JIMHUSIMHM, & W3MEHEHHYIO YacTh — XHUPHBIMU JIMHUSAMH. Ha deprexe
M3MEHEHHOTO THUIIOBOTO 2JIEMEHTa YKA3BIBAIOT YCWIINS M CEUCHUS IS HOBOW €T0 YacTH.
L1 9acTi KOHCTPYKIIMK, KOTOopast ocTacTcsl 6e3 M3MCHEHUM, JeIaioT IIpUMeYaHnue, ITo
OHAa BBITIONHIETCS B COOTBETCTBUM C THUIIOBBIM 3JIEMEHTOM, MPUBEJACHHBIM B alpOoMe
THITOBBIX KOHCTPYKIIUI (yKaspiBatioT Ne cepum, Ne BhwITycka). MI3MeHEHHOMY THUIIOBOMY
SIIEMEHTY IIPUCBAMBATH MApPKY TUIIOBOTO 3JIEMEHTA, IIPUHATOTO 34 OCHOBY, C T0OABICHH-
eM OykBbI U.

Ecau mpumMeHeHHe KOHCTPYKITUN WHAMBUIYATBHOTO ITPOCKTUPOBAHUSI OOOCHOBAHHO,
TO CJENyeT MaKCUMAIbHO UCITOIB30BATH PEIEHUS, IIPUHATHIE B TUTIOBBIX KOHCTPYKITASIX
(reoMeTpHUYECKUEe TTapaMeTphl, MAPKU CTAJICH, PEIICHUS Y3JI0B, COSTMHEHUN U T.IL.).

AJIBOOMBI CepUii TUIIOBBIX KOHCTPYKIIWI, MCHOJIB3YeMbIX B pabdourmx deprexkax KM
peabHBIX OOBEKTOB, K STUM UYepTeXaM He MPUKIAIsIBAIOTCS. X IIpHUOOpeTaroT 3aBOJIBI
(opranmsarumn) — coctaBuTen yeprexeit KM/ 1 M3roTOBUTENM KOHCTPYKITHIA.
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IIprMeHeHTe TWIIOBEIX KOHCTPYKIIMKM MODKHO HAXOMWTH OTpakeHWe B pasfeie

«O01Me JTaHHBIC» KOMILIeKTa YepTexeid KM ciaeayiolnuM odpa3oM:

¢ B «BeloMOCTh NPUMEHEHHBIX M CCHBUIOYHBIX JOKYMEHTOB» BHOCST CEPUU HCIIOIB30-
BaHHBIX TUIOBBIX KOHCTPYKIIWI, YKa3beiBas B rpade «OO03HaueHMEe» HOMED CepUU 1
BBIIIYCKa, a B rpadye «HamMmeHoBanue» MOIHOe HaMMEHOBAHWE CCPUM;

e B OONIMX yKa3aHWSIX OTOBApUBAIOT, I KaKUX DJIEMEHTOB IIPUMEHEHBI TUIIOBBIC KOH-
CTPYKINN,

¢ B «BemoMocTH MeTaILTOKOHCTPYKITHIT» YKa3bIBAIOT HOMEpa CepHif, BEIIIYCKOB 1 Maccy
TUIIOBBIX KOHCTPYKIIH, a TaKke OOIIYI0 MAacCy TUIIOBBIX KOHCTPYKITWA, IIPUMEHCH-
HBIX B OOBCKTE.

Eciu B xoMmruiekT dyeprexeit KM TpeOGyeTcsd BKIOYUTH YEPTEXKM OOIIEro BUAa, ILia-
HOB M Pa3pe30B, TO THIIOBBIE KOHCTPYKIIMM M300paxaiT Ha HUX, KaK U BCE IIPOYHE
KOHCTPYKITUH.

MapKUpOBOYHBIE CXEMBI COCTABISIOT MO (hOopMe U B 00beMe, OOBIYHO TTPUHSTHIM JITS
yeptexeit KM, HO TIpu 5TOM MapKUpPOBKY IIPUMEHEHHBIX TUITOBBIX KOHCTPYKITAN M WX
y3JI0B 0003HAYAIOT OyKBAMM WM MapKaMmu, KOTOPBIMH OHU 3aMapKUPOBAHBI B COOTBETCT-
BYIOIIEH cepuu (BBITycKe) TUITOBBIX KOHCTpyKITHi (KM mwim KMJI) win TUITOBBIX y3JIOB.

Ecau mapka TUIIOBOTO 2JIEMEHTA COJCPXUT MHOTO OYKB WX TGP U HEyJIoOHA JUTS
HaIlMCAaHUSI Ha YepTeXe, BO3MOXKHO, MPUMEHEHUE YCIOBHBIX MapOK, COCTOSINHX W3
MEHBIIIETO YHCIIa 3HAKOB, HO IIPU 3TOM B TabIUIle «XapaKTepUCTHUKA DJICMEHTOB» yKa-
3BIBAIOT, KAKOW MapKe W3 CEpUU THUIIOBBIX KOHCTPYKIIMA COOTBETCTBYET HaHHAS YCIIOB-
Has Mapka.

B TaGimie «BemoMocTh 251eMEeHTOB», TTOMEIAeMOM Ha JIMCTaX MAPKUPOBOYHBIX CXEM,
YKa3bIBAIOT MAapKW TUIIOBBIX KOHCTPYKITHIM, COOTBETCTBYIOIINE HOMEPA CEPUif M BBIITYyC-
koB. CoCTaB ceUeHUN M NEHUCTBYIOIIME YCWIHS JUIST THUIIOBBIX 2JIEMECHTOB HE TIPUBOJISIT.
IIpuMep MapKUpPOBKU y3JI0B COIIPSDKEHUIN SIEMEHTOB, 3aMMCTBOBAHHBIX W3 CEPUM THUIIO-
BBIX KOHCTPYKITHH:

1.460-4 (momep cepun)
2 (HOMep BBIITyCKa)

(HoMep y3Ja TIo cepui) S

1.4. CTAHJIAPTU3ATIN S

OCHOBHBIE TIeIW CTAHAAPTU3AINN IIPUMEHUTEIHFHO K CTATFHBIM CTPOUTETHHBIM KOH-

CTPYKITASIM:

e YCKOpeHWEe TeXHUUECKOTO IIporpecca, IOBEHIMIeHUE >(PHeKTUBHOCTA OOIIECTBEHHOTO
MIPOM3BOJICTBA W TIPOU3BOIUTEIBHOCTA TPyJa, B TOM UHC/Ie WIDKCHEPHOTO U YIpPaB-
JIEHYECKOTO;

e VIyUIIeHNE KaYecTBa MIPOIYKITAN M 0OeCTIeUeHIe ero ONTUMAaIbHOTO YPOBHS;

e YCTAHOBJICHWE PAITMOHATLHON HOMEHKIATYPHI BBHITYCKASMOIT IPOXYKIIHAN;

e Ppa3BUTHE CICIMATM3AIINYA B 00IaCTH IIPOCKTUPOBAHMS 1 IIPOU3BOICTRA MPOTYKITHN;

e palMOHAIbHOE WCIOIB30BAHWE ITPOM3BOACTBEHHBIX (DOHIOB W DKOHOMMS MaTepu-
ATBHBIX U TPYAOBEIX PECYPCOB.

IIpu BBIMOTHEHWY PabOT II0 CTAHAAPTU3AIIMK CIISIYET PYKOBOJICTBOBATHCS YKA3AHUSIMU
cragmaptoB l'ocymapcTBenHol cuctembl cTampaptusamu (I'OCT 1.0-92*%) 1.5-93%). B
HACTOSINEe BpeMs MIPUMEHUTEIBPHO K CTAIBHBIM KOHCTPYKIIMSIM IIPOW3BOJICTBEHHBIX
3/IAHUHA JeHCTBYIOT CIEAYIONINAE TOCYIapCTBEHHBIE CTAH/IAPTHI:

T'OCT 21096-75. 1laHenu OKOHHBIC CTATbHBIC M3 TOpsTICKATAHBIX W THYTHIX ITPOdU-
JISH JUIST TIPOM3BOJICTBEHHBIX 3/IAHIA;

T'OCT 23118-78. KOHCTPpYKIIMM METALINICCKUE CTPOUTEIbHBIE. OOINE TEXHUISCKIE
YCJIOBUS,
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T'OCT 23119-78. ®epMbl CTPOTUIBHBIE CTATBHBIC CBAPHBIE C 2JIEMEHTAMU W3 TIap-
HBIX YTOJIKOB JIJIST IIPOU3BOACTBEHHBIX 3/IaHWHA. TeXHUUIECKUE YCIOBUS,

T'OCT 23120-78. JlecTHUIIBI MapIleBbIE, ILUIOINAJIKN WM OTPaXJICHUS CTalbHbIC. Tex-
HUYECKHE YCIOBUSI,

T'OCT 23121-78. banky NOAKpaHOBBIE CTAIBHEIE TSI MOCTOBBIX JICKTPUICCKUX Kpa-
HOB OOIIEr0 Ha3HAYCHUS I'PY30IOIBeMHOCTEIO 10 50 T. TexHudecKure yCIOBUS;

T'OCT 23344-78. OkHa craibHbIe. OOIIKME TEXHUICCKAE YCIOBHS;

T'OCT 23682-79. KoToHHBI CTAIbHBIC CTYICHYATHIC I 3MaHW ¢ MOCTOBBIMU 2JICK-
TPUYECKUMHU KpaHAMU OOIIEro HasHAYeHUS TPY30IoIBeMHOCThI0 M0 50 T. TexHuuyeckue
YCJIOBUS,

TOCT 24741-79. V3enl KpeluleHUsI KPAaHOBBIX PEIBCOB K CTAIBHBIM MOJKPAHOBBIM
OankaM. TexHMYECKHE YCIOBUS;

T'OCT 24839-81. KOHCTPYKIIMK CTPOUTEIbHBIE CTaTbHBIE. PacIlOIOXeHNEe OTBEPCTHAMN
B IIPOKATHBIX IIpoduirax. Pasmepsl;

TOCT 25579-83*. MepMmbl CTaIbHBIE CTPOIWJIBHBIE W3 T'HYTOCBAPHBIX IIpOdIIIeit
MIPSIMOYTOJIBHOTO ceueHus. TeXHMIeCKHUe YCIOBUS.
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TJIABA 2

KAPKACBI OTHOBTAXKHBIX ITPOU3BOJICTBEHHBIX 3TAHUM

2.1. KJIACCU®UKAITAA KAPKACOB

K xapkacaMm OTHOCAT CBS3aHHBIE MEXIY cOOOM KOHCTPYKITHMK, OOECIIeUMBAIOIIHIC
HOPMAJIBHYI0 pabOTy pa3MEIIeHHOTO B 3IaHUM OOOPYIOBAHUS, BOCIIPUSATHE KPAHOBBIX,
TEXHOJIOTMIECKIX, aTMOCHEPHBIX U JIPYTUX HATPY30K U TEOMETPHUUYECKYI0 (hOpMY COOpY-
KeHus. Kapkac uCIionb3yeTest st KpeIUICHUST OTpakIaoIX KOHCTPYKITHit. KoHcTpyk-
UK Kapkaca pasJiefIssioTcsl Ha JIBE CUCTEMBI — MOTIEPeYHYI0, Ha3bIBAEMYIO OOBIYHO pa-
MO, W TIPOJOIBHYI0, COCTOSIIIYI0 M3 KOJOHH M KOHCTPYKITHM, OOCCIICYMBAIOIINX WX
YCTOMYMBOCTD U BOCIIPUHUMAIOIINX HATPY3KH, BO3HUKAIOIINE B IIPOJOIBHOM HaIIpaBIIc-
auu. IlepBuvHOE IIpEACTaBICHUE O MHOTOBAPHMAHTHOCTH BO3MOXHBIX KOHCTPYKTHBHBIX
peIlleHrW i W pacUYeTHBIX CXeM IIOIEpEeYHUKA 3/IaHWMA, TTOCTPOCHHBIX B pa3HOE BpeMs B
Poccum, maer paccMmorpenwne puc.2.1-2.9. IlpuBeneHHBIE 3/leCh MPUMEPHL OXBATHIBAIOT
3MaHus pojaeToM oT 12 mo 120 M, obCiIyXMBaeMble KpaHAMHU I'PY30IIO0BEMHOCTBIO 10
450 T, paboTaoIIMII Ha BbICOTe A0 60 M IIpH IIare KOJIOHH OT 6 10 36 M M pasIWIHON
OOIIIeH IPOTSDKEHHOCTH OOBEKTA.

O6e yIOMSHYTBIE CHCTEMBI MOTYT PaccMaTpUBaThCs KaK OTACIBHO — IIPU IUIOCKOM
KOHCTPYKTHBHOI cXeMe, TaK M COBMECTHO — IIpH IIPOCTPAHCTBEHHON cxeme. HesaBucu-
MO OT MPHWHSITHIX MPEAIIOCHUIOK B JIIOOOM Kapkace IpU HATMIUK JTUCKA TTOKPBITUS U
TOPMO3HBIX KOHCTPYKIIMI peaTu3yeTcsl ITPOCTPAHCTBEHHAS cXxeMa paboThl, IPU KOTOPOI
CMETIICHUST COCETHUX TUIOCKIMX PaM CBSI3aHBI MEXIy cOOOI JucKaMu. PacyeT 1Mo IUIoCKoit
cxeMe Jurst OOJBITMHCTBA KAPKACOB YCIOBEH.

K rmrorepeuHoit paMe OTHOCSTCSI CBSI3AHHBIC MEXTYy CODOU B €IMHYIO CUCTEMY PUTEIIA
KPOBII¥, KOJIOHHBI, & K IIPOJOJIBHBIM KOHCTPYKIIMSIM — ITOJAKPAHOBBIE OAIKH, MPOIOIb-
HBbIe BEPTHUKAIBHBIC CBSI3M 110 KOJIOHHAM, a TaKXE CBI3H U PACIIOPKU, 0OeCTICUMBAIOTIIHE
YCTOMYMBOCTE KapKaca B IIPOJOIBHOM HAIIPABICHUH.

KoHcTpykimy, BKIOYaEMble B pabOTy KapKaca, Ha3bIBAIOT OOBIYHO OCHOBHBIMHU, a
OCTaIBHBIE — BTOPOCTEIIEHHBIMU. K ITOCIeMHUM OTHOCSTCS, Halpumep, (oHapu, sie-
MEHTHI haxBepKa, IUIONIAJIKA, HE BKIIOUACMBIE B pPAcyeT IOIMEPEYHON M MPOJOIBHOM
paMm # Jp. B 3aBUCUMOCTH OT HPUHSATON KOHCTPYKTUBHOWM M PACUCTHON CXEM POJIb TeX
WIM WHBIX KOHCTPYKIIMN MOXET W3MECHUTHCS. Tak, puUresii U KOJOHHBI BCTPOEHHBIX
TUTOIANOK, BKIIOYECHHBIE B PA0OTY ITOIEPEYHON paMbl, MOTYT CTaTh OCHOBHBIMH.

B 3aBMCUMOCTM OT XapakTepa COMpPSDKEHUH, pasiIndyaiT CISAYIONAe CXeMBI ITOoIe-
PEUYHBIX paMm:

e IIApHUPHBIC, B KOTOPBIX PUTENIST COSHAMHSIIOTCS C KOJOHHAMU TIAPHUPHO, a KOJTOHHBI

(Bce, MO0 YacTh M3 HUX) COETUHSIOTCH ¢ (hyHIAMEHTAMU KECTKO;

* XKECTKHE, B KOTOPBIX PUTEJA ¢ KOJIOHHAMU COEIHUHEHBI KECTKO,
e CMeIIaHHbBIE, B KOTOPBIX YACTh Y3JIOB BBITTOJIHEHA XKECTKO, & 9acTh — IMIAPHUPHO.

Eciay 110 TeXHOMOTMYECKUM COOOPaXeHUSIM BIOb 3[AHUS YCTPAUBAETCSI TEXHOIOTH-
yeckasl BCTaBKa, ee I1eJIeco00pa3sHO UCITONB30BATh IS OPTAHM3AITUK <«SI/Ipa XKEeCTKOCTH»
(puc.2.1 u 2.3), IpU 3TOM B DJIEMEHTHI ITOIEPEUYHON KECTKOCTU pPaMbl BKIIOUAIOTCS
CTOWMKM W PUTEIIHN STAXEPKH BCTABKU.

VYCTOWIMBOCTE M KECTKOCTh KOHCTPYKITHI B ITOIICPEYHOM HAIIPABICHUM MOXET obec-
MeYMBATECS KaK paMoii, 0Opa30BaHHOM KECTKUM COIPSDKCHUEM PUTENeH ¢ KOJMOHHAMMU,
Tak ¥ ITOCTAHOBKOM MOTMEpPEYHBIX CBA3CH (CBA3eBast cxema). B ciryyae, Korya 1o yCIOBUSIM
KOHCTPYKTHBHOTO O(OPMIICHUS Y3JIOB MPUMBIKAHUST PUTEJICH M CBSA3CH K KOJIOHHAM STH
Y3JIBI TIepeIaioT OMOPHBIE MOMEHTHI, 0Opa3yeTcs KOMOMHUPOBAHHAS CXeMa, KOTOpasi Ha3bl-
BaeTcsl pamMHO-cBs3eBoi (puc.2.1). McIomp30BaHWE CBS3€BBIX M PAMHO-CBSI3CBBIX CXEM
KapKaca ITO3BOJISIET CYIECTBCHHO YBEIMYUTh WX ITOMECPEYHYIO KECTKOCTh, YMEHBIIUTH
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rabapyUThl KOJIOHH, a B HEKOTOPBIX CIYYasX YIIPOCTUTh MOHTAXKHBIC COeTUHEHMT. Dddek-
TUBHOCTH IIPUMEHECHUSI ITUX CXCM BO3pacTacT ¢ YBEeIMUCHWEM TOPHU3OHTAIBHEBIX HArpy30K
U BBICOTHI 3/IaHMs. B TaKMX cXeMmax CBI3M BOCIIPUHUMAIOT 10 95% MOIepeYHbIX HATPY30K.

Hapsiny ¢ xapkacaMit, B KOTOPBIX HOIIEpeUHAsa KeCTKOCTh M YCTOMYMBOCTE OOSCIICTH-
BacTCd paboOTON IUIOCKMX paM, IPHUMEHSIOTCS IIPOCTPAHCTBCHHEIC CXEMBI, B KOTOPBIX
TOPH3OHTAIBHEIC PEaKIIAN IIOIIePeIHBIX KOHCTPYKIIMI paM IIepelaloTesd Ha TUCKU, obpa-
30BaHHBIC B YPOBHE KPOBIM, TOPMO3HBIX KOHCTPYKIIMH 1 MepeKPRITAH, 1 BOCIIpUHIMA-
IOTCST XKECTKAMI KOHCTPYKITUSAMM, YCTAHABIMBACMBIMH II0 TOpIaM 37aHWNA. YKa3zaHHbIe
CXEeMBI 11eJIeCOO0pa3Ho TPUMEHSTh B 3/ITAHUSX OTpaHUYEHHON UIMHBI (He 6oiee 120 m)
MIpY YCIOBUH OTCYTCTBUS IIEPCIICKTUBEL pacIupeHns. B 3maHrax 3HAUYUTEIBHOU IIPOTS-
XKCHHOCTH IIpA HATIWIMU BCTABOK IIOIICPEYHEIC CBI3M MOXKHO YCTAHABIWBATHL MO JJIAHE
yepes 2-3 mara KoJIoHH (3648 M), UCIIONB3YS JUIS Mepe/ladil TOPU3OHTABHBIX YCHIHH
IACKU MTePeKPBITUIA.
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IIpu pacyeTe IIPOMOMBHEBIX KOHCTPYKIIMH, KaK IIPAaBWIO, TIPUHUMACTCS IMapHUpHAS
cxXeMa KOJIOHH W BepPTUKAIbHBIX CBa3eil. XKecTkasd 3ajelka KOJIOHH B IIPOAOIHHOM Ha-
MIPaBICHUN 37aHUS MOXET YUHUTBHIBATHCS TOIBKO TP OIPEACICHUN YCTOMIMBOCTA KO-

JIOHH M3 ITLUIOCKOCTU paMbl.

T'abapuThl KOHCTPYKITHI HEOOXOIUMO OIIPEAESTh MOCe MPOopabOTKH KOMITOHOBOY-
HBIX W OOINECTPOUTEIBHBIX PEIICHUN 3/aHUS ¢ 00s3aTeIbHBIM COOMIOICHUEM TpeOoBa-
HUM, U3TOXKEHHBIX B «lIpaBmwiax ycTpoiicTBa M OE30TACHOM SKCIDIyaTallMi I'PY30IT0Tb-
€MHBIX MEXaHW3MOB», U JPYTUX TPeOOBAHU, OIPEECIIIONINK rabapuThl TPUOIDKEHUS
000PYIOBAHUS K KOHCTPYKITUSIM (HAIMYKE TIPOXOJIOB, pa3MeIlieHNe KOMMYHUKAIN 1 T.11.)
puc.2.10. I'abapuThl KOHCTPYKIIMA M Macca OTIIPABOYHBIX 2JIEMEHTOB JTOJDKHBI YIOBIE-

N 1T 7~ HU3 CIPONUABHBIX
’r——\ﬁ' // \ KoHCMpPYKYULl U
\ caszell kpoeau
\ /
27 NP \
< B B - }
1

C

Puc.2.10. KoMmmoHoBKa Kapkaca

1 - BO3MOXHOE pa3MellleHHe BO3IYyXOBOIOB W WHXEHEPHBIX CeTell;
2 - Tpy30TOaBbeMHBIE YCTPOWCTBAa IJII PEMOHTAa W OOCITyXWUBAHUI
MOCTOBBIX KpaHOB; A; - pa3Mep, OTpeneieMblii BO3MOXKHOCTBIO
OOCITy:XMBaHUS W PeMOHTa KpaHa; A - pasMep, OIpelensdeMbIil pa3-
MellleHueM BO3IYXOBOJOB W WHXEHEPHBIX ceTell, HO He MeHee 100 MM
(c ygetom pedopMmaliiu KOHCTPYKITUH); B - TabapuT TMPpUOIMKeHUS -
60 MM 10 TpeOoBaHMAM "IIpaBMil Oe30IMacHO# AKCIDIyaTalluM TPy30-
TMOABEMHBIX KpaHOB". PekoMeHyeTca MpuHUMaTh He MeHee 100 MM;
C - pacmonoxeHnue Tpoirieil. PasMep J0mKeH YJIWUTHIBATHCA TIPH
ompesielieHUH TabapuTOB TTOAKPAHOBEIX OATIOK

musix. K takum PCHICHUAM OTHOCATCS:

TBOPATH TpeOOBAHMAM
MEPEBO3KU IO KeJe3-
HEIM JOpOoTraM, aBTO-
TpaHCIIOPTOM OO
IPYTUMU TPAHCIIOPT-
HBEIMA CpelcTBaMH, a
TaKKe  COOTBETCTBO-
BaTh TPY30IIOTHEMHO-
CTM MOHTaXHBIX Me-
Xagm3MoB. llpemenn-
HEIE pa3Mephl TeMIIe-
paTypHBIX OJIOKOB, Ha
KOTOpEIe pa30HBacTCs
37aHe B IIPOAOIHHOM
W TOIlepeYHOM Ha-
MIpaBICHUSIX, He IOI-
XKHBI  IIPSBOCXOAUNTH
3HAYCHUNH, YKAa3aHHBIX
B CHull II-23-81%,
m.13.5 Ttadm.42. B Tex
CcIIydasx, Korma Tpe-
OyeTca  yBEIWUYCHUE
IIVPUHEL 3TaHV,
HeoOXOOUMO  IIpHUMe-
HAITH CTICITATbLHEIC
KOHCTPYKTUBHEIC pe-
IIeHwsi, yMCHBIIA0-
e yCWIASI, BO3HU-
Kalomue IIpH TeMIIe-
paTypHBIX gedopma-

¢ BLBIIIOJTHCHUC KpaﬁHeﬁ KOJIOHHEBI ¢ IMMapHUPHBIM KPCIUICHUEM €€ K PUICIIIO KPOBIN N

dbyrmaMenTam (Kavamoliasicsi cToika, puc.2.7 psag AA);

e YCTAHOBKA CTPOIILHOI hepMbl Ha ITOABIDKHOM oITope (IIpH STOM KOJOHHA, CBI3aH-
Has ¢ paMolf Yepe3 MOIBIDKHYIO OIIOPY, MOJDKHA paccMaTpUBAThCS KaK KOHCONHHBIA

CTepKeHb, 3aJIcTAHHBIA B (DyHIAMEHTe);

e TIpUMEHEHME KOHCTPYKTHUBHBIX CXEeM, B KOTOPBIX TeMIIepaTypHbIe medopMmariiu He

BbI3BIBAOT YCI/LJII/II)'I B 2JICMCHTAax Kapkaca.
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2.2. PEKOMEHJIAITAH TT0O BBIBOPY KOHCTPYKTUBHOM W PACYETHOU CXEM

KoncrpyktrBHast cxeMa KapKaca BBIOMpAcTCsSl Ha OCHOBE CPaBHEHUS BapUAHTOB Ha
CTaJIM TEXHUKO-3KOHOMWYECKOTO ODOCHOBAaHUAI. PeKOMEH[yeTCsI MPUMEHSITh MIapHUP-
HbIe KOHCTPYKTHBHBIE CXEMBI, a4 TAKXK€ KOHCTPYKTUBHBIE CXEMBI C SIPAMU XECTKOCTH,
JUIST OJTHOTIPOJICTHBIX 37aHWi BBICOTOM BbINE 30 M U HEOONBIION MPOTSKEHHOCTH (10
100 M) ek TUBHBIM MOXET OKa3aThCs MPUMEHEHUE ITPOCTPAHCTBEHHBIX CXEM.

[IpuMeHEeHE XKEeCTKUX KOHCTPYKTUBHBIX CXEM MOXKET OBITh PEKOMEHIOBAHO IIPU Ofl-
HO-, JIBYXIIPOJIETHBIX 3IaHUAX, OOOPYJIOBAHHBIX KpaHaM 3HAUUTEIBHON IPY30ITOIBEMHO-
ctu (cBeirme 100 T), ycTaHaBIMBAcMBIMU Ha BBICOTE CBbIIe 20 M B TeX clIy4asx, Korja
obecrieueHre MOMePEeTHON KECTKOCTH MPU NIAPHUPHOU CXeMe BBI3BIBAET 3HAYUTEIBHBIA
epepacxoll MaTepraa.

KecTkre KOHCTPYKTHUBHEIE CXEMbI HE PEKOMEHIYETCS IPUMEHSITh Ha CIaObIX U ITPO-
CaJIOYHBIX TPYHTaX, [IPU CTPOUTEIBCTBE Ha IOAPAdaThIBAEMBIX TEPPUTOPUSIX, a TAKXKE BO
BCEX CIyYasiX, KOTJla TpeOOBaHUS IO ocafkaM (PyHIAMEHTOB, OIpelelsieMble KOHCTPYK-
UMY 3JIAHUS C KECTKON KOHCTPYKTUBHOU CXEMOM, He MOTYT OBITh 0O€CITEYCHEL.

IIpn aHanW3e pacueTHOU CXEMBL
HeoOXoauMo  obpamars  ocoboe @)
BHUMAaHWE Ha MECTa Ilepexolia ce-
YeHU W W3MEHEHUWE TEeOMETPUM,

TaK KaK WX BIWSHUE Ha BEJIUYAHY
YCWINK BecbMa 3HauYUTebHO. Co- a; |, b, a, W b,
OTBETCTBAE TEOMETPUM, NPUHITOMN
IPU COCTABIECHUU CXEMBI C TEM, UTO
MOJIyIeHO B pe3yJbTare OKOHYAa-
TEJIBHOIO pacueTa, [TOJDKHO OFBITh Puc.2.11. I3MeHeHHe TeOMEeTPUM PACUETHOH CXEMBI

MIPOBEPEHO IIOCIIC MOADOpa CCUCHUIA B XOA€ CTATUIECKOIO pactiera
" pa3pa6OTKI/I V3JIOB. W 3McHeHHAE d - pacuycTHad CXeMa, 3aJaHHad Ha OCHOBC IIpcaBapu-

TEJIBHOTO pacydeTa, o - pacuycTHad CXeMa, ITOJIydeHHad
FEOMETPUM yIATHIBACTCA 1P OKOH- B pe3yiabTrare YrOYHEHHOIO CTAaTHMYECKOIO pacyeTta M

YaTeJIbHOM OIIpeleIeHUN YCWINN B mombopa cedeHwmil; aj, by - TeoMeTpUUecKue pa3MepEl
sneMeHTax (puc.2.11). TepBOHAYAIIBHOW CXeMBl; dp, b, - TeoMeTpuYecKue

CeveHMsI IEMEHTOB PAcUeTHO pa3Mepnl YTOUHEeHHOW pacueTHOW cxeMbl. Ilpuw aj;#a)
CXeMBI  OIIpeIIe oS Ha OCHOBA u by#b, TpebyeTcd OlleHKa BIUAHUS WU3MEHEHHS Teo-
pen MeTPHHU U, B cllydae HeOOXOOUMOCTH, TepepacueT
HUM T[IPEABAPUTEILHOIO PACUETa;

JIOIYCKAETCSI BMECTO DEIeTYaThIX
SJIEMEHTOB BBOJIUTH B PACUETHYIO CXEMY 9JIEMEHTHI CIUIOIIHOTO cedeHUss. MOMEHTHI
MHEPITUK CKBO3HBIX pUTe/icit U KOJIOHH paM PEKOMEHIIYETCS BBIUUCIATH 110 (hopmyse

_ 09414, ;2
- Al + A2
rne Ay, A; — IUTOMIAAW CEYECHUS ITOSICOB; A — PACCTOSTHUE MEXJY OCSIMU IOICOB; Jy —
MOMEHT MHEPIIMUA CKBO3HOIO 2jleMeHTa (st hepMBbl — [IOCEpEIMHE IPOJIETa).

Jst cTepxkHelt, B KOTOPBIX MOMEHT UHEPITUHA U3MEHSICTCS ITOCTEIIEHHO, JIOIyCKAeTCs
[IPUHUMATh B PacyeTHON cXeMe IMOCTOSIHHBIA MOMEHT WHEPIIUM, PaBHBIA cpelHeMy
apuPMETUIECKOMY MEXKIy MaKCUMAIbHBIM M MUHUMAIBHBIM €ro 3HaueHUeM. Pacder-
HBIIf MOMEHT UHEPIUU JUTI IBYCKATHBIX (hepM MOXKET OBIThH OllpeiesieH 1o (hopmyle

J =k, 2.2)

e k — YIUTBIBAeT BIMSTHUC YKIIOHA 1 pelmeTku: mpu i= 1:8 k =0,65; i=1:12 k =0,75;
i=0 k=0)9.
Jna koo J = kJy, tae k =0,8 npu penterke; £ = 0,5 IIpu IUIaHKAax.

o)

J = 0,9J,, 2.1)
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IIpu BBITOIHEHUM IIpeBAPUTEIBHBIX pacyeToB Oe3 mpuMeHeHUIS BDBM MOXHO HcC-
MOJIB30BAaTh YIIPOIIEHHBIE CXEMBI, HE MCKaXKAIOIMHUE XapakTepa CTaTHYCCKOW padOThI
KOHCTPYKIIUKA. B 3TOM cilydae IOITyCKaeTcd MPUHUMATh OECKOHEYHOUN KECTKOCTh OT-
JIETBHBIX 2IEMEHTOB (KaK TIPUBWIO, PUTENeH), eClU Takoe JOIyIIeHWe WIET B 3allac
IPOYHOCTHA PACCUUTBHIBAEMOTO DJIEMEHTa KOHCTPYKIIMU. B 4acTHOCTH, TIpW pacyeTe Ofl-
HOATaXHBIX paM Ha TOPU3OHTAIBHBIE HATPY3KM JOITYCKAETCS IPUHWUMATh JKECTKOCTh
puresst 606CKOHEYHOMU, €CITI

RS (2.3)
iy 1414 /iy
e i, = Jp/l — TOTOHHAST KECTKOCTh PUTEIIT; B CIIYUae MPUMBIKAHUSI K KOIOHHE PUTeIei Ha
OJIHOM YPOBHE C JIByX CTOPOH C ITOTOHHBIMU JKECTKOCTSIMU Jpl /l1 " Jp2 /12 s i, =0+,
iy, iy — TIOTOHHBIE KECTKOCTU HIDKHEN B BEpXHEN 4acTel CTYIIEHYATOM KOJIOHHEL.

IIpy HaMYAM KECTKUX PpUTEICH-

a) 0) 6) auadparM, HallpuMep, CTEHOK OyHKe-
POB, PaIlMOHATBHO Pa3/cIUTh pamy II0
BBICOTE Ha JIBE 4YacCTH, KaXIyld W3
KOTOPBIX paccMaTpyBaTh HE3aBUCHMO

- HOU CXeMbI paMbl CIOXHON KOH(UTY-
A 7 paru Ha OTAEIbHBIE PACUCTHBIE CXe-
MBI JIOIIyCKAeTCd He YYUTLIBATL B3a-
WUMHYIO CBS3b 3THUX CXEM, €CIINM BIWA-
HUeE, OKa3bIBacMOe MMH OJHA Ha Jpy-
TyI0, HEBEJIUKO, JIMOO YYUTHIBATH pa-
BEHCTBO CMEIIIEHUIN B MeCTaxX pas3pbiBa
noromHUTebHO.  KpaeBble  yciroBus
JUIA 2JIEMEHTOB B MECTax COIIPSDKEHUA
Puc.2.12. PacusieHeHe pacuyeTHOHN paMbl Ha JIBe He3aBUCUMBIX PACUCTHBIX CXeM HA3Ha-

IIpH KCCTKOM PHUICIIC
. JaloT ¢ y4eT pa3MepoB M KOHCTPYK-
d - KOHCTPYKTHMBHad CXeMa, o - pacucTHad cxema . .
TUBHBIX OCOOCHHOCTEW KaKmoit w3

MPU BePTUKATBHBIX HATPY3KaX Ha pHTelb; 6 - pac-
yeTHas CXeMa IPU TOPU3OHTAJIBHBIX HArpy3kax Ha  CHCTCM.

pureiib u JTI00BIX Harpyskax Ha KOJIOHHBI B paMax ¢ OTHOCUTEIbHO XECTKU-

MU pureramu (puc.2.13) ciemyer mpu-
MCEHSITH JIBE pacueTHBIC CXEMBI: IPU pacueTe Ha BEePTUKAIBHYIO HATPY3KY, IIPUIOXECHHYIO
K PUTEIII0 — CXeMY C KOHEUHOM XKeCTKOCThIO puress (puc.2.136); pacdere Ha OCTAIbHbIC
HArpy3KH — CXeMy C puUrejieM OeCKOHEUHOM KecTKoCTH (puc.2.136).

_ 4 7 (puc.2.12). Ilpu pacwieHeHUN pacyeT-

77 ed 777 77

a) 6) 6)

Puc.2.13. 3aMeHeHne pacyeTHO# cXxeMbl OHOSTAXHOK paMbl B 3aBUCMMOCTH OT HaIlpaBJICHUS
¥ MecTa IIPUITOXKeHNST HATPY3KKA

@ - KOHCTPYKTMBHAs CXeMa, 0 - pacueTHas cXeMa IIpM BEPTUKAJIbHBIX Harpy3kax Ha pHTellb;
6 - pacyeTHas cxeMa IPU TOPUIOHTAIBHBIX HATPY3KaX HAa PUTENTh U JIIOOBIX HATPy3Kax Ha KOJOHHBI
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2.3. IIPENBAPUTEIBHOE OMPETEIEHNE TABAPUTOB U XKECTKOCTEN CTEPXKHEN PAMBI

T'abGapuThl 1 KECTKOCTH CTEPKHEH paM OIpeNeIdIOTCs IIpeIBAPUTEIBHO Ha OCHO-
BE aHAJIOroB, JMOO Ha OCHOBE IPUOIMXKEHHOTO pacdyeTa. lIpw mpeaBapuUTeIbHOM
pacueTre, BBIIOTHSIEMOM JUIS BBIYMCICHUS Pa3MEpPOB M KECTKOCTEH DIIEMEHTOB paMm
JTOTTYyCKAeTCS:

e YUYWUTBHIBATH TOJIBKO OCHOBHBIC HArpy3KW, HE IPOU3BOJS JETATRHOTO cOopa Bcex Ha-
Ipy30K. BiausiHre HEyYTEHHBIX HArPY30K MOXET KOMIIGHCHPOBATHCS BBEJCHHEM IT10-
MIPAaBOYHBIX KO3(MGUITMEHTOB Ha 3HAYCHUS, IOJYUYCHHBIE B XOJIe pacueTa YCWUIWH,
JIMOO Ha 3HAYCHUS, IPUHUMACMbIE B OKOHUYATEIFHOM pacdeTe XeCTKOCTENH;

e BETPOBBIC HATPY3KM HA CTEHBI W IaTep IMPUBOIUTH K Y3JIOBBIM, PACITOJIOXEHHBIM B
YpOBHE puresicit, B YaCTHOCTH, JUIS OJHOSTAXHBIX ITPOU3BOICTBCHHBIX 3/IAHUN — B
YPOBHE TTOKPBITHS;

e PUTCIM paM PACCUYUTHIBATH Ha BEPTUKAIBHBIC HATPY3KU Oe3 ydyeTa 3allleMJICHUs, a Ha
TOPU3OHTAJIBHBIC HATPY3KU — KaK 3JIEMEHTHI ¢ OECKOHEYHOM XECTKOCTHIO;

e KOJIOHHBI PACCUMUTHIBATH Ha BCE HATPY3KM, 3a WCKIIOYCHUEM TOPU3OHTAIBHBIX, O3
ydera cMEIeHNUH 1 6e3 yueTa MOMEHTOB OT CTeH UM IIPUMBIKAIOIINX KOHCTPYKITHIA;

¢ BBOJIATH JIPYTHE YIIPOIICHUSI, YCKOPSIOIINE TIPEIBAPUTEIBHBIA pacyeT.

s IpeBapyUTEIbHOTO OIpe/Ie/ICHUsT rabapuTOB M XECTKOCTEH KOJIOHH MOXHO pe-
KOMEH/JIOBATH CIEAYIONIME IPUEeMBbI, YIIPOIIAOIINE pacuyeT W COKpaIlaiolue ero Tpyo-
€MKOCTB:

1. Harpy3ku OT MOCTOBBIX KpPaHOB BBIYUCISITE KaK OT SKBHUBAJICHTHON pPaBHOMEPHO
pachpe/ieIcHHOM Harpy3kKd Ha IIOJKpaHOBBIE OATKHM, 3HAYCHHWE KOTOPOM JIOITycKaeTcs
OpUHUMATH 11O TadI.2.1.

Tabmuma 2.1. HopMaTtrBHBIe SKBUBAJICHTHBIC HArpy3Ku ¢ KH/M MOCTOBBIX KpaHOB

TposieT 6amK, T'py30moabeMHOCTh KPAHOB
LM 10 20 32 50 80 100 125 200 250
6 90 130 180 280 250 300 340 350 430
12 60 85 120 270 200 250 290 330 410
24 45 65 90 270 170 190 230 320 380

Pmax = qulkZYc:
rre Y, — Ko3huimeHT HaJeXX HOCTH 110 Harpyske; k; = 1,1 — Koa(hPUITUEHT, YIUTHIBAIO-
MW COOCTBEHHBIN BeC OAIOK W HArpy3Ky Ha TOPMO3HBIE IUIOMIAIKU; &y = 1,15 — Koad-
ureHT, yIUTHIBAIOIINI YBETUUCHUE YCWINN IIpU Hepa3pesHbix Oankax. (IIpu paspes-
HBIX 6alKax k,=1); L — 1rar KoJoHH (IIpoJeT MOJKPaHOBBIX OAIOK).

B cirygyae HeOOXOMMMOCTH 3HAYEHIE OTPBIBAIOIIETO YCWINS Ha OIOpax Hepa3pe3HBIX
0ATOK MOXHO OIpeAeTUTh 0 dopmyne Py, = — 0,2P,,,. I'OpU30HTATBHOE YCUIUE OT
TOPMOXECHUSI KPAHOB MOXHO IIPUHUMATE ST peXuMOB 1-6K T'= 0,03 P, IS KPAHOB
pexnmoB 7-8K T=0,04P,,,.

2. Kak oiuH u3 IIpHUEeMOB IPUOIIKEHHOTO OIIpee/IeHIsI TabapUTOB M XECTKOCTEeH
CeUeHUH KOJIOHH MOXET OBITh PEKOMEHJIOBAH ITOJI0OP CEUYCHUI TOJIBKO Ha HOPMATBHYIO
cuty 6es yuerta MOMeHTOB. [Ipu 9TOM pacuertoe corporuBienue npunumactest 0,5R,,, a
3HaYeHUEe KO3 PUIIMEeHTa TPOAOILHOIO M3rnbda MOXHO IIPUHATE paBHBIM ~0,7.

IIpu HeoOXomUMOCTH 60JIee TOYHOTO BEMUCICHUS YCUIWN B KOJTOHHAX M WX CCUCHUIA
W TIpA YCIOBUM MHUHUMAIBHON TPYJIOEMKOCTH PACUETOB I1eeCO00pAa3HO HCITONB30BaThH

25



MaKCUMAaTbHO YIIPOIIeHHEIe PacUeTHBIC CXeMBI, HAIIPUMED, — P MApHUPHOM Kperule-
HUN puTelieif K KOJOHHAM KOJOHHBI OMHOITPOICTHBIX paM PacCUUTHIBATH KaK KOHCOIb-
HBle CTePKHU, 3allleMICHHEBIe B GyHAaMeHTe, a KOJOHHEI IBYX W OoJjiee MPONETHRIX paM
TaKXKe TIPY MIApHUPHOM KPETUTCHWI pUTeNIel PacCUUTRIBATE KaK HecMellaeMble CTePKHUI
Ha OCHOBAHWM TaOIIHII.

3. IlpeapapuTebHOE ONpefelicHe CCUCHUN pUTeNell paM IIPOW3BOAMTCS KaK CBO-
GOJIHO OITEPTHIX B pe3yibTaTe pacueTa Ha BepTUKATHHEBIC HArpy3Ku; O0jIee TOYHbBIC CXEMBI
MOTYT IIOTPebGOBATECS TOIBKO TIPU KECTKOM COIPSDKCHUM PUTENe ¢ KOJOHHAMU, TP
OTHOCUTEIHFHO HEOOMBINX BePTUKATBHBIX HATpy3KaX W 3HAYUTEIBHBIX — TOPU3OHTATh-
HBIX, HaIIpUMep B 3[IaHUM C JIETKOU KPOBJEH B COUeTaHUW ¢ KpaHaMmu Gobimoit (200 T u
6oJee) IPy30MOABEMHOCTBIO.

2.4. HAI'PY3KH, OCAJIKHU ®YHJIAMEHTOB

Harpysku, neiicTByolre Ha Kapkac, OIpeessIoTCS Ha OCHOBAHUM apXWUTEKTYPHO-
CTPOUTEIIBHBIX PEIICHWH, MaHHBIX IO OOOPYIOBAHUIO, TEXHOJIOTHYSCKUX TPeOOBAHUIA, a
TaKXe B 3aBUCUMOCTH OT KJIMMATHYCCKUX YCJIOBHUI CTPOUTEIBCTBA (CHETOBAas, BETPOBas,
ceficMIdeckast U Ipyrue BO3NEHUCTBUSA). BelMurHBI HATPY30K, KOIDDUITMEHTHI HAJICKHOCTH
10 HArpy3ke, COUETAHUS HATPY30K, YIUTHIBAEMbIC IPU BBIMUCICHUN YCUIUA B DJIEMEHTAX,
HaxomATcs B cooTBeTCTBUM ¢ TpeboBaHmsimu CHwull 2.01.07-85.

IIpu ormpeseeHM YCUIWM B 2JIEMEHTaX Kapkaca OT paBHOMEPHO paclipelle/IeHHON
Harpy3Ku, JEHACTBYIOIIEH Ha MEPEeKPBITUS W TUIOMIAJIKH, IO COTJIACOBAHUIO ¢ TEXHOJIOTH-
YecKOol opraHuzaleit HeoOXoIMMO YIUTHIBATh CHIDKCHUE STUX HATPY30K — B COOTBETCT-
Bun ¢ mi.3.8, 3.9 CHull 2.01.07-85, 1100 Ha OCHOBAaHWHU aHAIW3a pa3MeEIleHUsT 000py-
JTOBaHUS, YCJIOBUI €T0 OOCIYXWBAHUS W PEMOHTA, a TaKXe YCIOBHUIM OOCCIICUCHUS TEX-
HOJIOTMYECKOTO TIporiecca.

IIpy BBIMUCICHUN COYETAHWS HATPY30K, OIPEACISIIONNX 3HAYCHUE Ay, (MCIIOIB3Y-
ercsd st pacdyeta (yHIAMEHTOB W (HYHIAMEHTHBIX OOJTOB), HEOOXOIUMO YUHUTHIBATH
BO3MOXHOCTb O0Pa30BaHUS B IEPEKPBITUSIX, ITPUMBIKAIOIINX K OCHOBHBIM KOHCTPYKITH-
SIM, TEXHOJIOTUIECKUX TTPOSMOB.

IIpu ompenereHr HATPY30K HA KapKac OT HAITOPHBIX TPYOOIIPOBOJOB M TPYOOIIpO-
BOJIOB, ITO/IBEPTAIOIIUXCS TEIUIOBOMY BO3JIEHCTBUIO (T1ap, ropsdas Boja W T.I1.), HEOOXO-
JIAMO YYMUTBIBATH MX (haKTHUCCKOE PACIIONIOKEHUE, MECTa KPEIUICHUS M PaCIIOIOXeHUe
KOMIICHCATOPOB U 3ariyriek. [Ipw 5TOM JIOJDKHBI YYMTHIBATHCS HEYypABHOBEIEHHBIE
Harpy3Ku, JeHACTBYIOIINE B 11€JIOM Ha KapKac, a TAKXKe Harpy3Ku OT OIop, JCHCTBYIOIIIX
Ha OTIEJIbHBIC 3JIEMEHTHI KOHCTPYKITUM. CleflyeT MPUHUMATh TaKyIO0 CXEeMY HEITOIBILK-
HBIX OIOp M KOMIIEHCATOPOB, IPU KOTOPOU HArpy3KHM Ha 37aHre ObUIM Obl MUHUMAIb-
HeIMU. K TakuM peleHUsIM OTHOCITCS: CUMMETPUYHOE PACIIONIOKEHUE KOMIIEHCATOPOB
W HEIOABIDKHBIX OITOp, IIOJIBECKA TPYOOIIPOBOIOB (BMECTO OITMPAHUS), YMCHBIIICHUE
DPACCTOSTHUST MEXITy KOMITEHCATOpAMK U JIp.

IIpu BBIMKMCICHUM BETPOBBIX HATPY30K CIEIYET YUATHIBATH 3HAYCHUE ITYJIbCAITMOHHOMN
COCTaBIISIIONICH, OIIpeAeIIeMOM B COOTRBeTCTBIH ¢ Tpebopanusamu 11.6.7 CHwull 2.01.07-85.

1t KOHCTPYKTUBHBIX CXEM 3JIaHUi, 000pYIOBAHHBIX MOCTOBBIMU KpaHaMH, B KOTO-
DPBIX Pa3HOCTh OCA4JIOK HE BBI3BIBACT YCWIHI B 3JIEMEHTaX KapKaca, pasHOCTb OCaJIOK
coceHUX (HYHIAMEHTOB B IIPOJIOIIBHOM W MOIIEPEYHOM HAIIPABICHUSIX HE JOJDKHA IIpe-
BBIINIATH 3HAYCHUIM, YKa3aHHBIX B «[IpaBmiax ycTpoiicTBa M OGE30TaCHOM IKCILTyaTaITHH
TPY30ITOBEMHBIX KPAHOB».

s 3maHuit ¢ KecTKOM KOHCTPYKTHBHOHN CXeMOM, a Takke ¢ KOHCTPYKTUBHBIMH
cXeMaMM, B KOTOPBIX Pa3HOCTh OCAJIOK BBI3BIBACT JIOIOTHUTENbHBIC YCWINS, jJechopMma-
1TUK He JIOJDKHBI IIPEeBBIIIATh 3HAYCHWH, YKa3aHHBIX B TaOI.2.2.
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Tadmua 2.2. Jlormyckaemast pasHOCTb 0caJIoK (hyHIIAMEHTOB M MaKCUMAJIbHBIC
3HAYCHUST OCAIOK

HotyckaeMasi pasHOCTh OCAIKU

*
Koncrpykrupnag | 110 YCJIOBUAM SKCIUTyaTalu KpaHa 10 YCIOBHUIO JIOTION- | MaKcuMaabHOE

cxema B TIOTIEPETHOM Ha COCENHMX HUTETFHBIX YCHITHIT B 3HAUYSHUE
CeueHn , MM KOJIOHHAX, MM SIIeMeHTax Kapkaca 0CaJIOK, MM
g<10M | 6210 M | momepexk BIOJIb
IlapuaupHas 20 15 20 0,002B 0,002L 12 cm**

C 3allOJTHEHUEM
KapkKaca OrpaXiacHHueM

0,004B  0,004L

0e3 3aMoTHeH NS
KapKaca oTpaXiacHueM

Kecrkaa 20 15 20 0,001B 0,001L

IIpuMeyanusa: B - mmpuHa IpojeTa B IIONMepedHOM HAIpaBIIeHWH; L — paccTogHHEe MeXIy
KOJIOHHAMH B IIPOIOJIBHOM HaIlpaBIeHUH.

* YKazaHHBIe BEIMUMHBI OCAJOK OIIPENeIITIOTCA TOILKO OT KPAaHOBEIX HATPY30K, €CIU IPeIyCMOT-
PEeHEBI MEPOIIPHUATHS IO PUXTOBKE IMOAKPAHOBEIX 0AJIOK II0 BEICOTE.

** ToJXbKO AJIS OTASITBHO CTOAIIMX COOPYXKEHHUH THIIA IBIMOBBIX OallleH U BHITSKHBIX TPYO.

2.5. YYET TEMIIEPATYPHBIX BO3JIEMCTBHUIA

Kinumatrdeckue TeMIiepaTypHbIe BO3JIEHCTBIS OIIPEIEISIOTCS B COOTBETCTBUM C yKa-
zanmsamu 11.1.7 1 .8 CHull 2.01.07-85. PacyeT CTaIbHBIX KOHCTPYKIIMI OJHOITAXHBIX
IPOU3BOJICTBEHHBIX 3IAHUA Ha KJIMMATUYCCKUE TeMIIEpaTypHbBIE BO3JICHCTBUS MOXET HE
IPOU3BOJIUTHCS, SCIIH:

e PACCTOSTHHE MEXJy TeMIICpATypHBIMHU IITBAMU, IAHEISIMM CBSI3EH W PACCTOIHUS OT
maHesnei CBs3elt 7O TEeMIIEpPATYPHBIX IIBOB B IIPOJIOJIBHOM HAITPABICHUH, & TaKXKe
DPACCTOSTHUST MEXJIY TEMIICpaTYpPHBIMUA IIBAMU B ITOIEPEYHOM HAIIPABICHUM HE TIpe-
BBIIIAIOT 3HAYCHWI, yKa3zaHHBIX B Ta0m.42 CHull 11-23-81*, a )XeCTKOCTH KOJIOHH W
YPOBHHU PACIIOIIOKEHUS ITPOJIOIBHBIX KOHCTPYKIIMH COOTBETCTBYIOT TPAATTMOHHBIM,
10 KOTOPBIM MMEETCS TTOJIOXUTEIBHBIN OIBIT SKCILTyaTaIuu,

¢ IIPUMEHSIIOT KOHCTPYKTHUBHBIC CXEMBI, B KOTOPBIX HE HAKAIUTUBAIOTCS TEMIIEPATypHBIC
epeMeIteHns, Oraroaaps MPOMEXYTOYHBIM THOKUM KOHCTPYKITHSIM.

Bo Bcex ocTanbHBIX CIydyasX KOHCTPYKIIMHK CJICyeT PACCUMTHIBATh Ha KIIMMATUICSCKHIC
TeMIlepaTypHbIC BO3IECHCTBUS, MIPU 3TOM, KaK IIPABWIO, HEOOXOAUMO YIUTHIBATH TEMIIC-
patypHble ehopMaIlii TOJBKO IMIPOJOIBHBIX 2JIEMEHTOB (IIPOTOHOB, MOICTPOITMIBHBIX
depM, TTOAKPAHOBBIX OATOK, OATOK MEXIYITAXKHBIX IEPEKPBITUM) WIX PUTEICH paMm.
IIpu pacuere KOHCTPYKITAI Ha YITOMSHYTBIC TeMIIEPATYpPHBIC BO3JIEHCTBIS PEKOMEHTYET-
CsI YUUTHIBATH TLIACTAYECKYIO CTAIUIO pabOThI, & TaKXe MOAATIUBOCTD (PYH/IAMEHTOB.

TemmeparypHbIe BO3/ICHCTBUS, BBI3BAHHBIC TEXHOJIOTUUECKUMU IIpoIieccaMu U pabo-
TOU TEXHOJIOTMIECKOTO OOOPYIOBAHUS, OTIUYAIOTCS, KaK IIPABUIO, JOKAIBHOCTHIO, CBSI-
3aHHOM C pacHoJIOXEHUEM OOOPYIOBaHUS, OOJBINON CTEIIEHBI0 BO3MOXHOIO HarpeBa u
3HAYUTEIBHOU ITUKIMYHOCTHIO, BBI3BAHHOW TEXHOJIOTHUYSCKHUM ITPOIECCOM, KOTJa ITHKIT
HarpeB — OXJIAXJIEHUE OT MAKCUMAJIBHOM TeMIIepaTyphl ¢ MMOCIEAYIONIUM OXJIaXICHUCM
JTO TeMIIepaTyphl OKPYKAOIIETO BO3/IyXa (YacTO OTPHUIIATEIBHON) JTOCTATACT HECKOIBKIX
TBHICSIY pa3 B roja. HaubGosee CWIBHO TeMIlepaTypHBIE BO3JICHUCTBUSI TEXHOJIOTHMYECKIX
MIPOIIECCOB Ha KOHCTPYKIIMK CKAa3bIBAIOTCS B TOPSYMX IeXax YEPHOU METaUTypruyd —
CTANCIUIABWIBHOM, ITPOKATHOM, JIOMEHHOM H JIp.
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OcHOBaHUWEM JUIS yYeTa TEXHOJOTMIECKUX TeMIIePATypHBIX BO3ICUCTBUI MPU IIPOEK-
THUPOBAHUM SIBISICTCS CXeMa TEXHOJOTMYECKOro HarpeBa KOHCTPYKIIMH ¢ yKa3zaHHUEM
KOJIMYeCTBA ITUKJIOB 3a BpeMd IKCIUIyaTalllW, ITOJyYeHHass Ha OCHOBE TEILIOBOTO MOJIe-
JIMPOBAHUS JIMOO HA OCHOBE OIIBITA IKCIUIyaTAITMA AHATIOTUIHBIX COOPYXKEHUIA.

B IHUUIICK wmMm. H.II. MeIpHKMKOBA, BBIIOJHEHO HCCICAOBAHUE SBICHMS TEILIO-
BOM XPYIIKOCTH CTPOUTEJIBHBIX CTAICH, KOTOPOE 3aKJII0YAETCS B 3HAYWUTECIHHOM yBEJIMYE-
"Hun (1o +50 — +200°C) TeMIepaTypbl BSI3KOXPYIIKOTO IIepexojia B pe3ysbTaTe JUIUTelb-
HOTO Bo3ieicTBUs MoBbIIeHHON (150-550°C) Temmiepatypsl. [Ipu 3TOM OTMEdeHO cia-
00¢ BIMSAHKUE COCTOAHMS TEIUIOBOM XPYIIKOCTH HA IPOYHOCTHBIE (Gyp, Gp) U ILIACTHYE-
ckue (85, ) cBoiicTBa cTaneit. Cle/ICTBHE TEIUIOBOM XPYIIKOCTH — ITOSIBICHUE TPEITUH U
MOCTIEAYIONIee pa3pyIlICHUEe KOHCTPYKIIMM W WX COEJWHECHWM, B TOM YHCJIC CBAapHBIX,
TTOJIBEPIaIOIIUXCS B IIPOIIecce DKCIUIyaTaIlldd BO3ACHCTBUIO ITOBBIINIEHHBIX TEMIIEpaTyp.
Ha passutue TEIUIOBOM XPYIIKOCTH BIUSIECT ITOJTHOE BpeMs IIPEOBIBAHUS KOHCTPYKIIUMU B
WHTEPBAIC TEMIIEPATYP, BBI3BIBAIOIINX OXPYITIUBAHIE.

OcHOBHBIE Mepbl OOPBHOBI ¢ TEXHOJIOTUYCCKUMH BO3JEUCTBUSAMH HA KOHCTPYKITUH
CITETYIOTIHE:

e  YCTPOHUCTBO TEIUIO3AIUATHBIX SKPAHOB, 00CCIICUMBAIOIINX TEMIIEpATypy Ha MOBEPXHO-
CTH KOHCTpyKIHUit He 6osee 100-130°C;

¢ [IPUMEHECHWE KOHCTPYKTHUBHBIX PEIICHUHA, OOCCIICUMBAIOIINX HAINIME MHUHUMAIBHOTO
KOJIMYeCTBA KOHIICHTPATOPOB;

e yUYET TeMIICPATYpPHBIX HAIIPSDKCHWN u aedopMaliiit KOHCTPYKITUH B CIyvasx, Korja
HEBO3MOXHO M30eXaTh UX HArpeBa,;

e oDecIieUcHUE pPeXMMa KCIUIyaTAIluH, TIPH KOTOPOM BBIJIEPXKUBAIOTCS KaK MaKCU-
MaJIbHBIC, TaK W MHUHUMAIbHBIC 3HAUYCHUS TEeMIICpATypbl HarpeBa, IMOJIYYCHHBIC Ha
OCHOBAHMU CIICITUAIBHBIX HCCIEIOBAHUN KOHKPETHOM KOHCTPYKITMHM W YCJIOBUN €e
SKCILTyaTaIluu;

¢ I[IPUMEHECHHUE CICITUAIBHBIX MAPOK CTAeH, He CKJIOHHBIX K TEILIOBOMY OXPYITYMBAHUIO.

2.6. PACYET PAM

CratudecKuit, a B HCOOXOAUMBIX CIyYasiX W JUHAMUICCKUN pacyeT paM HeoOXOIUMO
BBIIIOJIHATE 10 COOTBETCTBYIOIIMM IIPOTpaMMaM C KCIIOJIB30BAHUEM DJIEKTPOHHO-
BBEIMUCIATEIPHON TeXHUKM. J1s1 ciydaeB, Korma DBM He MOryT OBITbH HCIIOJB30BAHEI,
DPEKOMEHJIYEeTCSI PYKOBOJCTBOBATHCS CIEAYIONTAMHI YKA3aHUSIMUA.

Crrocob pacuera pam! (TOYHBIA I [TPUOIVDKEHHELA) BEIOUPAETCS B 3aBUCUMOCTH OT
MIPUHSTON PacuyeTHOM CXeMbl paMbl, 3HAYCHUS JICHCTBYIOIINX HATPY30K, XapakTepa co-
OPYXCHUS U TPEOYIOIIEHCST TOUYHOCTH Pe3y/IbTaToB pacueta. [Ipu pacuyeTe peKOMeEHIyeT-
csl TIPUMEHSTH TOTOBBIC (hOPMYJIBI, IpachUKu, TAOIUITEI W Pa3TUYHBIC TPUOIIKEHHBIE
CTIOCOOBI OIpejie/ieHusT YCWINi B 2jieMeHTax. K TOYHBIM criocobaM pacdera ciefyeT
mpuderaTsb JUIb B TEX CIy4Yasx, KOTJa YCWIHS HEe MOTYT OBITh OIIpefiejieHbl Oojiee po-
CTBIMHU METOIaMU.

IIpu BBHITIOTHEHUM PACUYCTOB paM CIEIYET YJESISTh 0co00e BHUMAHUE HaUIEKAIEMY
BBIOOPY OCHOBHOW CHCTEMBI JIJISI COKPAIEHWS YHUCIa HEW3BECTHBIX, YMEHBIIICHUS YHCIa
MOOOYHBIX TIepEMEIeHUM TIpH pacyeTax MEeTOJIOM CWI W T.I. IS YIIpOIeHUsT pacyeTa
PEKOMEH/IyeTCs IMTUPOKO MCIONb30BATh CUMMETPHIO CUCTEM, BKIIIOUATH B COCTAB OCHOB-
HOM CUCTEMBI CTATHYECKU HEOIIPEIeINMbIe CTEPXHU W 3JICMEHTAPHBIC pPaMBbl, YCWIAS B
KOTOPBIX MOTYT OBITH OIIpe/Ie/ICHBI TI0 UMEIOIUMCS hopMyIaM U T.11.

1 HpI/IBO)II/IMLIe YKasaHHud OTHOCATCA K pacueTy paM IIO TUTOCKOCTHOM cxeme
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IIpu HaIUK OOJBITIOTO YHCTA PASIUYHBIX IO 3HAYCHUIO W IPUIOKCHHBIX B OTHUX
¥ TEX Xe TOYKAX HATPY30K PEKOMEHJIYETCS ITPOM3BOIUTH PACYET HA €IMHUYHBIC HATPY3-
K4, a JICUCTBUTEIBHBIC YCWINS OT HATPY30K OIPEICISTh IIPU COCTABICHUN TaOJIHIl KOM-
OMHAIUH YCUIWM YMHOXEHHEM YCWIWA OT eIMHWYHON HArpy3KHM Ha COOTBETCTBYIOIIHE
KO3 UITUCHTEI.

B pesynprare cTaTHYECKOTO pacueTa paM JOJDKHBI OBITH IMOIYYCHBl YCUIUS B KAXKIOM
9JIEMEHTE U B Y3JIOBBIX COMPSDKCHUSX 3JIEMEHTOB OT BCEX BUJIOB HATPY30K, a TAKXKE U OT
PACUETHBIX COUYETAHUH, HEOOXOMMMBIE KaK JII MOJ00pa CECUYCHUN 3JIEMEHTOB, TaK W JUIS
pacueTa COIPSDKCHUM (B TOM YHCJIC M COIPsDKEHUN ¢ (yHmaMmeHTOM). PacueTHbIe cove-
TaHWS YCWINH yJ00HEee BCero BRIYUCISTh B TAOIUYHOM hopMme.

IIpakTHYecKHe MpUeMbl pacyeTa OJHOATAXKHBIX PaM pa3HbIX THUMOB. Pame: muna 1 ¢
WAPHUDHBIM CONDANCEHUEM pueesell ¢ KOAOHHamu. Purenu TpUMBIKAIOT K OOIINM
KOJIOHHAM Ha OJHOM ypoBHe (puc.2.14). Marubaroinre MOMEHTBI B KaXJIOH CTOlKe pa-
MBI BBIYMCIAIOTCS KaK /IS KOHCOJIM, HAXOMIIIEHCS IO/ BO3JICHCTBUEM HEITOCPEICTBEH -
HO MPWIOKEHHOU K Hell BHENIHEe Harpy3Ku M CWIbl R,, IPUIOKEHHON Ha IMIAPHUPHOM
KOHTIE CTOMKHM, OIIpe/ieisieMOl 110 hopmyIie

Rn:Rb_rb&a (24)
2y

e R, — oIopHad peakiid Ha IIAPHUPHOM KOHIE paccMaTpUBAaeMOU CTOWKH, OIIpelie-
JigeMas OT BHEITHEH HAarpy3KW IIPU YCJIIOBUU HEIOJABIDKHOCTH 3TOTO KOHIMA; 3HaUYeHUE Ry
HaXoIWUTCd II0 Tabn.2.3; r, — ciila, KOTOPYID HYXHO IPWIOXWTH K IIAPHUPHOMY KOHILY
paccMaTpUBaeMOU CTOUKM I CMENIEHUWA 3TOTO KOHIA Ha A=1; 3HaYeHUE F; OIpeeIs-
ercs 110 Tabn.2.4; X Ry, X r, — COOTBETCTBEHHO CYMMBI Rp U F; TIO BCEM CTOHKaM paMHOI
CHUCTEMBI.

a) o - 0) R,

8)
f——
M D M o 1+2
+11 -\2
n+tl 2 v \3

n-2 n+2
727
n-1
Puc.2.14. Bmiopsl MOMEHTOB B CTOMKaxX paM C IIapHUPHBIM IIPUMBIKAHUEM pUTeIeH
B OTHOM YpOBHE

a - cXxeMa paMbl; § - cXeMa CTOHKHW ¢ Harpy3KaMmu; - 3IIOPH MOMEHTOB B CTOIKax:
1 - OT BHEITHeW HATPY3KW; 2 - OT PEaKTUBHOW CWJIBI; 3 - cCyMMapHas

R,

BemuuwHa £, MIpe/ICTABIACT COOOM yCWIMe, Ha KOTOopoe YMeHBINaeTcs Ry,

Ty
BCJIEJICTBHE (DAKTUYECKOU ITOMATIMBOCTH IMAPHUPHOTO KOHIA CcTOMKHW. OKOHYATETbHAS
SITI0pa U3IMOAIOIIIUX MOMEHTOB B KaKJIOM CTOMKE IIpe/ICTaBIsIeT coO0 cymmy aIop 1 1
2 (puc.2.14), BOZHHUKAIONINX B KOHCOIX OT BHEITHEH HAIPY3KU U OT CWIEL R,
Eciau purenn MpUMBIKAIOT K OOIMM KOJOHHAM HA PA3HBIX YPOBHSX, TO PEKOMEH/TY-
eTCs MPUMEHSTh METOJ[ CHJI HE3aBUCHUMO OT YKCIa IIPOJIETOB WM HArpy3OK, IPUHSB 34
W3BECTHBIC YCWINS B PUTEIISIX.
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Pamet muna 2 ¢ pueeaamu 6eCKOHEUHOU HCECMKOCMU, HCECMKO CONDANCEHHBMU C
KOoA0OHHamu. Purem MpUMBIKAIOT K OOIMMM KOJOHHAM Ha OJHOM YpoBHe (puc.2.15).
HMarnbaronme MOMEHThI B KaxkKIIOH
CTOMKE paMbl OIIPEACISIIOTCS Kak
JUIST KOHCOJNIM, HaXOASIIEeHcs 1o

@ oo 2
n

M _R

/ly 4_’! BOSHCﬁCTBHCM HEITIOCPCACTBCHHO

PWIOKEHHON K HEW BHEIIHEH
Harpys3kuy u ycwiuidi R, n M,. Ycu-
e R, HaxomuTcd Mo ¢opMmyse
(2.4), a M, — o dopmyire

777

R
M, =M—m, 2R , (2.5

2
rne R, u M) — oropHas peakiusa 1
R, ¥\ OIIOPHBIIf MOMEHT HAa KOHIIE CTOM-
KW, HOPHUMBIKAIOIIEA K UTEIIO
P 1+2=3 1P DHTEIo,
—_ OIIpe/IeICHHBIE OT BHEIIHE Ha-
TPY3KHW, IIPU YCIOBUU 3aKpPEIUICHUL
+| 4 3TOTO KOHIA OT HOBOpPOTA U OT
7 7 7 7 cMmelleHusa. 3HaueHus R, M, Ha-
Puc.2.15. DImopsl MOMEHTOB B CTOHKAX paM ¢ Xecrkum XOHATCA  TI0 TabL.2.3; ry — CHUIa,
IIpUMBIKAHUEM pHUTeJieH B OJHOM YPOBHE KOTOPYIO HYXHO IIPWIOXHWUTb K

a - cXxeMma paMbl; § - cXeMa C Harpy3kKaMu; 6 - 3Iophl IIPUMBIKAIOMICMY K PUICIIO KOHITY
MOMEHTOB B CTOMKax: J - OT BHEUIHeH Harpyskd; 2 - OT CTOMKM, 3aKPEIUICHHOMY OT IOBO-

CUIbl Ry, 3 - OT MOMeHTa M,; 4 - cymMmMapHas pOTa, JUTT CMETIeHHUsT 3TOTO KOHIA

Ha A=1; m, — wusrubawImuii Mo-

MEHT, BO3HUKAIONINHA Ha MPUMBIKAIONIEM K PUTEII0 KOHIE CTOWKH, 3aKPEIUICHHOM OT
TIOBOPOTA IIPU CMEIEHUN €T0 Ha A=1. 3HAYEHUS r}, U M), BEIYACIAIOTCS 110 Tabi.2.4.

Pambor muna 3 c¢ puceaamu KOHEHHOU HCECMKOCMU, HCECMKO CONPANCEHHBIMU C
xononnamu. 1lpu pacdeTe paM 3TOTO THIIA B CBSI3U C HEOOXOAMMOCTBIO y4yeTa JiehopMa-
U pUTeIeH BO3PACTAIOT YUCIO HEM3BECTHBIX U 0OBEM PAacueTOB 110 CPABHEHUIO C pac-
YEeTOM paHee PacCMOTPEHHBIX paM. I yIpolieHrs1 pacueToB U COKpaIleHUsI UX o0beMa
PEKOMEHYIOTCS CIIOCOOBI, OCHOBAaHHBIE Ha MeTojle Aedopmaruit. OOIMUM UL BCEX DTHUX
CTTIOCODOB IBISIETCA TO, YTO PaMy PACCUUTHIBAIOT CHAYala B MPEAIIONIOXECHUN HEITOABYIK--
HOCTH BCEX €€ y3JIOB, a 3aTe€M C YYeTOM IIOBOPOTOB M WX CMEIICHUN; IIPA ITOM PEaKTHUB-
HbIe YCWIWSA, BO3ZHUKAIONIVAE B JIOTIOTHUTEIBHBIX OMOPHBIX CTEPKHSAX, TPEIITCTBYIOITHAX
CMEIEHUIO W MOBOPOTAM Y3IIOB, CUMTAIOT ITPWIOKEHHBIMUA K PACCUUTBIBAEMON pame C
oOpaTHBIM 3HAKOM B KadecTBe BHEIIHEW Harpy3ku. OKOHYATEIbHBIE SITIOPEI MOMEHTOB
HaxXOIT CYMMHUPOBAHUEM JITIOP, IMOJYYCHHBIX B paMe C HEIIOJABWKHBIMU Y3IaMHU, C
3IMIOPaMHU, TMOJIYYCHHBIMA B paMe OT OTPUIIATEIbHBIX PEAKTABHBIX YCUIUHA.

g paM paccMaTprUBacMOTO TUIA PEKOMEHAYIOTCS TPU CIIOC0o0a pacyeTa, KaxXIbIA W3
KOTOPBIX UMEET CBOIO O0JIaCTh IPUMEHEHUS.

1. Crnocod nocaedosamenvrvix npUOAUNCEHUI PAITMOHATIBHO IIPUMEHSTH IS paM,
DPACCUMUTHIBACMBIX Ha OJHOKPATHYIO 3arpy3ky (BceX CTepXXHel win dacT). OcoOeHHO
OBICTPO BBIYUCILIOTCS MCKOMEIE 3HAYEHWSI MOMEHTOB Ha KOHIAX CTEPXKHEW IMPU OTCYT-
CTBHAU CMEIEHUN Y37I0B paM. Ecin HeoOXomMrMMO HAaWTH OTIEIBHO MOMEHTHI OT 3arpyXe-
HUST K&XKIOTO W3 CTEPXKHEN BpeMEHHOU HATPy3KOit, TO 00beM BEUUCICHUAN CYIIECTBEHHO
BO3pAacTacT, MOATOMY IIPOIe CcHavaja OMNpPeJeIMTh MOMEHTBI ITO0 KOHIIAM CTEpXKHEM,
BO3HUKAIONINE OT €IMHUYHBIX BHEITHUX MOMEHTOB, IIPWJIOXEHHBIX K KaXIOMY Y31y
paMBl, a 3aTeM, YMHOXas WX Ha JcHCTBUATEIBHBIE Y3JIIOBEIE MOMEHTBI I CYMMUPYS, TTOTY-
YUTh OKOHYATEIbHBIC 3HAUCHUSI MOMEHTOB.
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Tabmaua 2.3. GopMyIisl UL opeieleHus peakiiuit R, u My, BO3HUKAIOIIKUX [P HATPYXKEHUU CTOUKHU

g CxeMma 1 Cxema 11 Cxema 111
= M,
5 b R b Ll N b m R,
Bun 2 7 b b —
HaTPy3KH =
N
: = 3 = ﬁ' = gjf
s A a a a
__ P _ PO (A-APR+A)B-2CT+ (-2 [Ra+A)B-2C] . .
Ry = —5= 1=~ 1’2+ 1)+ My ==-5010-2) + My = LT PH ;
A< 5 5
+ (o —A) 2o+ A)] + e — A)7)] R - (1=2)2[3B=2A4(2+ 2]+ (o= A2 [3BB=2A4Q2a+A)] P
b 44C—-3B°
. I " (1- )’ [(2+o)B-2C] PH -
< b= 3 5
P PH 44C-3B
h=a Ry = -5~} +0) My=-52(01-0) )
P I Ry = (1-0)’3B-24Q+w)] ,
4AC-3B?
T a, = W ICHB-2C
44C-3B? ’
As o Rb=—%(1—x)2(2+x) My = %(1—x)2
Ry = (1=2)2[3B-24(2+ )] P
4AC-3B?
w=0 R, =—§(1—x)2(2+x) M, =—%(1 W My =2(1-2)*PH ; Ry =—(1=2)>(1+20)P
Jy 2
3F c 9BF —8C 3. 2BC-3AF
p=0 __3r M= a2 =2 7O  GH? R, =222
Ry = -5z aH b= "5a? b 24AC—382) P T o@AC-3B?)
- __3 2 H? H
A L Ry =—galt My = -1 Mb=q12 ’ sz_qT
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IIpodoaxcenue maba.2.3

S Cxema 1 Cxema 11 Cxewma 111 M
= b
5 b R b L Ny b0, X R,
Bun a b b b —_
HaTPy3KH =
N
g =3 : %% = %%
> | a a a
(1 - MBBA+ 1) — 4C] + wle — A)[3B(o + A) — 4C]
M M My = 44C - 3B M
<o | R =5 l=%)+ 1o =3 | My === [(L=2)+p(o - W]
2 = 60L= 1B = A(L+2)] + 6p(o = MIB - A(w+ )] M
b 44C — 3B H
M, = (1- ozi[jlé(l +3;§ —4C] I
o |reel R My =~ r-o) )
3 R S(1-0)[B-Al+w)] M
b = bl 7
4AC - 3B
AN
Ty . M M, = (1 - MBBA+ x)Z —4C1 4,
d |isa Ry = -5 (1-22) My=-22a-2 44C - 38
R - S(=WIB- AL+1)] M
b 44C — 3B H
3M My =(0-MGr-DM
p=0 Ry =~ 57 (1-2%) My = -M(1-%) p=(1=MGA-1)
Ry = —6(1 x)x%

IIpumeuvanue. Konell b croiiku 3akpervieH: B cxeme I — or cMellieHnd; B cxeMe II — oT moBopoTta cedeHus; B cxeme III — oT cMmellleHUs U ITOBOPOTA CEUCHHUS.
KomHell a cToHKM BO BceX cxeMax 3aKpelUIeH OT CMellleHMs 1 ImoBopoTa. Ha cXeMax yKa3aHBI TTOJIOXWTEIbHEIE HAIIPaBIeHNS BHEITHUX HATPY30K U peaKimii Ry u Mp.

u:j—g—l; A=1l+op B=1+c2w C=1+0o’y F=1+a’n.
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Taéauma 2.4. ®opMyIBI I ONIpeieIeHUS PeaKIInil 7, U my, BO3HUKAIOIINAX IIPH JieHOpMaITiN CTOMKA

Cxema 1 Cxewma 11 Cxema 111
m
S b
s b N
= L
o
g &
= 3 3
ol
a a
- Ve A7/77 77
o ___ 6B Ely 6B Ely
A= 36Ty a=l *T 44C-3B H? A=l P 4uc-3B’ B2
pz0 ry=t—s — pz0 pz0
oc oy 124 Elg , 124 EJg
— P=rb=+72—2 —5 o=+ TR—
Ap=1 P=r, 44C-3B° H - 44AC-3B- H
wm 6EJ 6EJ
Ag=1 my=———7- My=—""7
3EJ H H
“:0 17) :+—3 ].L=0 “:0
H 12EJ 12EJ
Pery=+—03 =t
H H
4C  Ely 4C  Ely
=+ > 7 | p =+ T 7 |
44C-38° H Ely 44C-38° H
> uz0 uz0 my =+ -> uz0
6B  Elg AH 6B  Elg
Tp=————————>— = 2
-1 4AC-3B° H 4AC-3B° H
Pp
Pp= 4E] Pp=1 4ET
my =+—— my =+—
H EJ H
n=0 n=0 mp=+——o n=0
. __OEJ . __OEJ
TS b=
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IIpodoaxcenue maba.2.4.

CxeMma 1 Cxewma 11 Cxema 111
m
S b
= b LY, Y "
5 — »
2
5 & =) 3 S
a2 s
a a
B 7777 S
6B-4C EJy
my=+——"
3 Ely w Ely P 4uc—3p? H
n=0 rb=—€—2 n=0 mb=—ﬁ n=0
H P 12A-6B EJy
a1 ¢a=1 *T 44C-382 B2
“:0 I :—% “:0 my=—— “:0
H H b OB
b H2

Ilpumeuvanue. KoHell b cTOHKM 3aKkpeluieH: B cxeMme I — oT cMmenenust; B cxeme I — oT moBopoTa cedeHud; B cxeme 11l — oT cMmellleHUsT U ITOBOPOTa cede-
uug. KoHell a cToiiki BO BceX cxeMax 3aKpelieH OT cMellleHnd W ToBopoTa. Ha BepxHUX cxeMaX yKa3aHO TOJIOXUTEITbHOe HATIpaBIeHUe 7 U M.
Ju

n T 1, A=1+oy B=1+oz2u; C=1+oz3u.
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2. Cnoco0 npugedeHHviXx Xapaxkmepucmukx DPEKOMEHIYETCS IS OIpeleaeHus MO-
MEHTOB, BO3HMKAIOINX OT CIUHWIHBIX Y3ITOBBIX BHENIHMX MOMEHTOB. IIpmMeHeHMe
9TOTO CITocoba MO3BOIIET 3a CUeT HEKOTOPOTO YBEIMICHWS OOheMa IIpeaBapUTeIbHbBIX
BEMUCICHWA 3HAYMTEIBHO OBICTpee, YeM IIPHU pacueTe CIIOCOOOM ITOCTeAOBATEIBHBIX
MIPUOIVDKEHUH, BEIMUCIUTH 3HAYCHWS MOMEHTOB Ha KOHIIAX CTepKHeit. MOMEHTHI Ha
KOHIIAX CTepKHeH OMpeAeNsIioTcs Iocle OMHOKPATHOTO pacIipelle/IeHus IeHCTBYIONETo
Vy3JI0BOTO MOMeHTa. TakmM obpa3oM, CIIOcOO MNPUBEACHHBIX XapaKTEePUCTUK CIeAyeT
MIPAMEHATH IPYA HATHINN OOJNBIIOTO YUCIA OTACIBHBIX 3arpyKeHUHA.

3. Cmewannutli cnocof yaobeH U pacieTa paM ¢ PUTEISIMU, PACTIONOXEHHBIMU B
OIHOM ypOBHe. B 2TOM cilydae B OTIMUME OT OOBITHOTO CMEIEHMS Y3JI0B paccMaTprBa-
IOTCS He KaK HEW3BECTHBIC, a KaK BHEIMHSIS Harpyska, OIHAKO IIpW Oojee CIOXKHBIX
KOHMGUTYpaIisSIX paM palroHaIbHee I COKpallleHus BRIYUCICHUN TIPUMEHSATH CIIoco0
TTOCIeIOBATETHHBIX IIPUOMIDKEHAM WX CTIOCO0 MTPUBEACHHBIX XapaKTepHUCTHK.

2.7. T'OPU3OHTAJILHBIE TEGOPMAITNMN KOJIOHH

TopusonTanbHble AedopMar (CMeIIeHNUsI) KOJOHH 3AaHUi, 00OPYIOBAHHBIX MOC-
TOBBIMUI KpaHaMU, KOJOHH KPAHOBEIX 3CTaKal ClAeAyeT IPpUHUMATE 1o Taom.2.5. CMerie-
HUsI, YKasaHnHble B Ta0M.2.5, clIelyeT IpOBepsATh B YPOBHE TOJOBKM KPaHOBOTO peibca OT
CIJI TOPMOXKEHUS TEJIIEKKU OIHOTO KpaHa HamOOIbIIeH TPY30IOTEeMHOCTH, HAITpaBICH-
HBIX TIOTIepeK KPaHOBOTO IyTH, Oe3 yiueTa KpeHa (hyHIaMeHTOB.

Taommma 2.5. I'opuzonTtanbibie medopMalliid KOJIOHH 3TaHIiA

IlpenenbHbie TTPOTUOBL
T'pynibl pexxUMOB 3MAHUN U KPBITBIX TO Xe, IIPH OTKPBITBIX
PabOTHL KPAaHOB KPaHOBBIX 3CTaKajl IIPOCTPAHCTBEHHOM KPaHOBBIX
MPHU TWIOCKOH cxeMe cxemMe 3CTaKa
1K - 3K h /500 h /1000 h /1500
4K - 6K 7 /1000 /2000 #,/2000
7K - 8K h /2000 £ /4000 h /2500

IIpuMedaHnue. # — BEICOTA OT Bepxa (pyHIaMeHTa JI0 TOJIOBKH KPaHOBOTO PeJIbca.

CMeTeHie KOTOHH OTpeeseTcsI M3 YCIOBUAS PaBeHCTBA CMEINeHUI ABYX ITPOTHURO-
CTOSITITX KOJOHH Ha YpOBHE BepXHETO IMosica TOAKPAHOBBIX OATOK (KpaH YIUTHIBACTCS
KaK pacItopKa, CBS3bIBAIONIAI KECTKO KOMOHHEBI OJHOTO IMpoJIeTa), TIPW 3TOM Ha MeHee
KECTKYIO KOJIOHHY TrepefiaeTcs He MeHee 30 % TOTHON CHITBI TOPMOXCHUS; IS KAXIOU
13 MPOTUBOCTOSIINX KOJTOHH A M B 9TH cMeIlleHUsI MOTYT OBITh BEITUCICHEI IO (hopMyITe

— 6AA6EE - 6A56EA T (26)
(644 +655) — (845 +054)
B wacrHOM ciy4ae, IS CUMMETPUYHBIX paM O,5 = 85, U ¢opMyna (2.6) IpuHUMAET
BUIT

5= —Sudss =i T, (2.7)
84+ 055~ 28 45
rme 7' — HanOoIbIIee yCuine OT HOPMAaTUBHOIO TIOIICPCYHOI0 TOPMOXKCECHUA OJHOTO Kpa-
Ha, HPUXOJAIIeecsS Ha KOJOHHY, SAA — TOPU3OHTAIBHOC TICPCMCITICHUC KOJOHHBL A Ha
YPOBHE BEPXHEIO MosICa IMOAKPAHOBON OallKy OT CWiIbl P=1, IPUIOXEHHOI K KOJIIOHHE A
Ha DTOM X€ YPOBHE; Opp — TOPU3OHTAIBHOE TIEpEMEICHIEe KOIOHHBI 5 Ha YPOBHE BEpPX-
HEro IIosca MOJKPaHOBOM OAIKK OT CHWIbL P=1, NPUAIOXEHHOUN K KOJIOHHE b Ha 5TOM X
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YPOBHE; d 45 U 85, — COOTBETCTBEHHO IIepeMellleHUsI KOMOHHBL A (5) Ha ypoBHE BEpXHErO
osica TMOJIKPaHOBOM OaTKK OT CWIbl P=1, NMPWIOKEHHON K KojlloHHE b (A) Ha 3TOM Xe
YPOBHE.

Ilepemerienns 8,4y, 855 U 845 OIPEHCISIIOTCS B PAacueTHOU cxeme paMbl 6e3 yueTra
KPaHOBOTO MOCTa B KaYECTBE PACTIOPKH.

2.8. TIPOJIOJILHBIE KOHCTPYKITAA KAPKACA

IIposobHbIE KOHCTPYKITMM OOECTICUMBAIOT YCTOMYMBOCTh KapKaca W BOCIIPUSTHE
Harpy3oK, JEeHCTBYIOIIMX B MPOJOIBHOM HAIIpABICHUU (BETep, CEHCMHYECKUE YCWIIHS,
MIPOJIOJIbHOE TOPMOXECHUE KPAaHOB, YCWIHS OT TPYOOITPOBOIOB M TEXHOJIOTMYCCKUX HAa-
TPY30K, TeMIlepaTypHbIe BO3JIEHCTBUS 4 1p.). Hambosee 4acTo HCIIOIB3YyeTCS CBSI3CBAS
cxeMma, MpU KOTOPO#M B CUCTEMY IIPOJOIbHBIX KOHCTPYKITAM BXOJIST KOJOHHBI, CBSI3aH-
HBIE MEXJIY cOOOM MPOIOIbHBIMHU DIEMEHTAMHU — MOJCTPOIUIBHBIMUA (hepMaMi, TTOIKpa-
HOBBIMH ¥ TOPMO3HBIMH KOHCTPYKITUSIMU, PACIIOPKAMY M BEPTUKAIBHBIMU CBSI3IMU IO
KOJOHHaM. Pexe IpOMoOIbHBIE KOHCTPYKITMK PEIIAIOTCS B BUJIE PaMbl C IPOAOIbHBIMHU
PUTEJISIMU, XECTKO CBI3AHHBIMU C KOJTOHHAMU (KECTKUE Y3JIBI MOTYT BBITTOTHSITHCS JTUOO
B KaXJIOM IIIare KOJOHH, JIMOO B OTHEJBHBIX IIarax).

IIpy HATUYUK TUIOTIAIOK W TIEPEKPBITHM, pa3sMeIaeMbIX 110 BCell JTMHE 3MaHus, JIi-
00 Ha ero OOJBINEH YaCTH, WX T1eJIeCO00pa3HO MCIIOIB30BATh B KAYECTBE JIEMEHTOB IIPO-
JTOJIBHBIX KOHCTPYKITHiA. 110 KOHMUTYpaITK BEPTUKAIBHBIE CBI3U IIPUMEHST CJICTYIOIIIX
THIIOB: KpECTOBBIC; pac-
KOCHBIE;  IOJIYpAaCKOCHBIE;
MMOPTAIIbHBIE;  TIOJIKOCHBIE;
MMOJIKOCHBIE  pa3HEeCeHHbBIC
(puc.2.16).

B zaBucumocTtu oT yc-
JIOBUH pabOThI, PACKOCHBIC
CBSI3M MOTYT OBITH PaCTsI-
HYTBIE M CXaTO-paCTSIHY-
2 9 ¢ Teic. g 3pmanwuit, odopy-
JTOBaHHBIX MOCTOBBIMH
£ 3 KpaHamu pexumMoB 4K-8K,

/ ) MIPUMEHEHUE  PACTIHYTHIX
] | CBSI3CH HE PEKOMEHIYETCS.
— - TlopTanphbie CBSI3U

MIPUMEHAIOTCI Uit  obec-
x) $ 3 pf ; MEYEHUST TEXHOIOTHYECKIX
IIPOXOZIOB ¥ IIPOE3JIOB, a
TaKXke B CIIydasix, Korma 1o
A\ YCJIIOBUSIM T€OMETPUU CBSI-
3€BOM IMaHEIHM pasMeriie-
N HUE KPECTOBBIX CBsI3eit He-
parmmonanbio (tipu L/H=
=1,5; rme L — 1mar KoJIOHH,

a) 6) 6)

Puc.2.16. IlpuMepsl pellleHHS BepTUKAIBHBIX CBSI3EH H - BbicoTa  CBA3CBOM
@ - KPeCTOBhIe; § - PACKOCHBIE; 6 - IIOJIYPACKOCHBIE; 2,0 - raxesn). [Mopranenbie
TIOPTaNbHBIE; € - TOAKOCHBIe; J¢ - KPecToBhle, ¢ pa3He- CBS3H, KaK IpaBUIIo, Ooiee
CEHHLBIMH IIaHCIIAMM, 3 - TIOAKOCHLBIC, YCTaHABJIMBACMEIC B MHOTOJICIbHBI 1 I[e(l)opMa_

HECKOJIbKHMX ITarax KOJIOHH TUBHBI, YeM KPECTOBBIC U

PACKOCHDBIC.
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IIpy 3HAYMTETBHBIX TOPU3OHTAIBHBIX YCWIMSIX W HEOOIBINOM Iare KOJTOHH MOXKET
0OKa3aThesd IIeJIeCOOOpa3sHBIM Pa3sHOC CBSI3CBBIX IIAHEICH MO BBICOTE — PACHOIOKEHUE
SAPYCOB CBsI3eil B pa3sHEIX IIarax KOJMOHH. Takoe pelIeHHe IIO3BOJISIET CYIIECCTBEHHO CHU-
3UTh YCWIWSI Ha KOJIOHHEI, YTO OCOOCHHO BaXHO IIpH OIpeleleHUN YCWINK Ha ¢yHaa-
MEHTHBIE O0ITHI (prc.2.161c).

s yMEHBITICHST BePTUKAILHBIX YCWIMH B CBSI3CBBIX KOJMOHHAX CBI3M MOTYT OBITH
BBIIOTHEHHEI B BHUAC TPEYTOJIbHMKA, pPa3HEeCeHHOr0 Ha 3HAYUTEIBHOE pPACCTOSHIE
(puc.2.163). Ilpu sTOM paccTosTHUE MEXJy OCSIMM HIDKHUX IIaHelledl He JIOJDKHO IIpe-
BBIIIATH JonycKaemoe 1mo CHull.

Beprtukanrpabie ¢BI3M IO KOTOHHAM IIeIeCOOOpa3Ho pa3MeliaTh IIOCepeIrHe TeMIIe-
paTypHOro OTCeKa; IpH IIWHe TeMIIepaTypHOTO OTceKa, IIPeBBIIIAIONICII TOIIycKacMyIio
CHull, ycTramaBm@BaroTcs ABe IMAHEIM CBI3eil ¢ pacCTOSHUEM MEXTY OCSIMH MaHeNIeH,
HE MPEeBBIIIAIONINM JOIyCKASMBIX.

CBs31 BBIIIIe MOJKPAHOBBIX ITyTel pacIiolaraioT B KpalHNX MaHENSIX, a TakKke B Ma-
HEJIN, COOTBETCTBYIOIEH TOPM3OHTAIBHBIM CBI3SIM IIO IMOKPBITUIO, IMOO B ITAaHEIH, CO-
OTBETCTBYIOIIEH CBI3IM HIDKE IMOAKPAHOBBIX IIyTeit. IIpi ycTamoBKe HIDKe IOAKPAHOBBIX
IyTel ABYX IIaHeJIel CBI3ei CBA3M BBIIIC IMOMKPAHOBBIX IIyTeH MOIyCKAeTCs YCTaHaBIM-
BaTh B OJHON ITaHEIH.

Ilpy mmpuHe CIUIONIHO-

CTEHYATHIX KOJIOHH g0 600 MM ~
PEKOMEHIYETCS BBITIOHAITH
BePTUKAIBHBIC CBSI3M OIHO- 7 | ]_l_ ~ §

IDIOCKOCTHBIMU, I[P IIHUPUHE
KomoHH Oosee 600 MM, a Tak-
Ke IIPH JBYXBETBEBBIX KOJOH- ~
HaX BepTUKAIbHBIE  CBA3H
BBITIOJTHAOTCA  JABYXILIOCKOCT- | b b | b | b | b |

\ \ \ \ 1

HBIMH. 1-1 -
ITo BepXy KOJOHH, a TaK- i, ,i, |i| |i| |i| 'i::

K€ B YPOBHYIX, OIIPEACIACMBIX

TpeOyeMoit T'MOKOCTBIO KO- Puc.2.17. CxeMa omnpeneneHus KeCTKOCTH PaCIIOPOK

JIOHH W3 IUIOCKOCTH, JOJDKHEL IO KOJIOHHAM CIUTONTHOTO CeYeHMS
2
VCTAHARTITBATHCST pacrrop b - 1m1ar KOJOHH; / - IIar paciopok; # - BBICOTa CEUeHUS

KOJIOHH; m - YHUCJIO IIaros; ml - TIoMHas JJINHA KOJTOHHBI
(puc.2.17).

Kpemutenue pacmiopokK K KOJOHHAM JODKHO OBITh PacCUWTAHO Ha YCJIOBHYIO IIPO-
JOJIBHYIO CHIY W YCIOBHBIA MOMEHT, PaBHBIA

Mo = Qpie by (2.13)
rae inc — YCJIOBHaA CHJIa, OoIIpcacricMasd 110 CCYCHUIO ITOJIOK KOJIOHH.
YcaoBHBIE CWIBI 1 MOMEHTEI HE CICOyCT YUYHUTBIBATE OJJHOBPCMCHHO C (l)aKTI/I‘ICCKI/IMI/I
OT pealIbHBIX HArpysokK.
HpI/I JBYXBETBCBLIX KOJIOHHaAX paCIiIOpKM JOJDKHBI YCTaHaBINBAThLCA IO 00enM BETBIM
B YPOBHE BepXa KOJIOHHBI (WIK yYacTKa), 4 TAKXKE B YPOBHSIX, HCOOXOJIUMBIX IO PACUETy
BETBEIl Ha YCTOMYMBOCTh <«M3 ILIOCKOCTH». PacIiOpKy JTOJDKHBI OBITH IIPOBEPEHBI HA YC-
JIOBHYIO IIPOAOJBHYIO CILY PABHYIO
A= Quen (2.14)
TIC 7 — YHUCJI0 KOJIOHH, KOTOPLIC IIPUCOCANHACT pacCIiIopKa (OT TopHa 10 IIaHCIN CBﬂSCfI).

U1t KolmoHH (M MX YYACTKOB), Ha KOTOPHIC OMMPAIOTCS MOCTOBBIE KpaHbI, OoTIpeaese-
HUe YCIIOBHOU CHITBI TIPOU3BOIUTCS TI0 (hopMyie

Agie = 0,02N\[m +0,02N, n, . (2.15)
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IIpuHsaTEIE 00O3HAYECHMS TOKa3aHbl HA pHUC.2.18.

lNé lNﬁ lsz lNz”
», {N, {N, {N, v, v Aw lN,AﬁC

s

Puc.2.18. CxeMa ompefesieHHsI YCIOBHBIX TOPU30OHTAJIBHBIX CUJI, ASHCTBYIOIIMX Ha P KOJIOHH

Ny - HOpMaJbHas CHJIa B KOJIOHHE OT ITOCTOSTHHBIX M BpeMeHHBIX HArPYy30K (0e3 ydeTa HaTrpy30K
OT KPaHOB); N, - HAIPy3Ka B KOJIOHHAX OT KPaHOB; Afj. - YCIIOBHAL TOPU3OHTAJIbHAS CHIIA,
JeWCTBYIOIIAsA Ha PSl KOJIOHH

Ilpn omnpenmemeHnW YCWIIMA B JBYXIUIOCKOCTHBIX BEPTUKAIBHBIX CBSI35IX, PACIIOJNO-
XEHHBIX HIXE IIOJIKPAHOBBIX IIyTEH, Ha ITOAKPAHOBYIO BETBb IIEPEIAIOTCI YCWUIUIA OT
MPOJNIOIBHOTO TOPMOXEHUS KPAaHOB, a TaKXKE OT BETPOBOU HArpy3KM € TOPIIOB B TOM
ciydae, €Clid Harpyska IepejiacTcsl yepes ToplieBble (hepMbl (TUIOIAIKK), KOTOPhIe Kpe-
ISITC K TIOAKPAHOBBIM OarkaMm, TO0 K TTOAKPAHOBBIM BETBAM KOJMOHH. Harpysku, B ToM
YUCJIC W BETPOBBIC, IIPUIOXEHHBIE BBINIEC MOJAKPAHOBBIX IYTEU, PACIIPEETIAIOTCI MEXITY
BETBAMHU B 3aBUCUMOCTH OT B3aMMHOIO PACITOJIOXEHUWS BETBEU KONIOHH W CBSI3U, yCTa-
HOBJICHHOU BEINIE ITOAKPAHOBBIX IyTel. Harpy3ku oT IIpOAOIBHOTO BO3ACHCTBUS TPYOO-
IPOBOJIOB PACIIPENEISIIOTCS MEXITY BETBIMHU B 3aBUCUMOCTH OT MeCTa WX IIPUIOXEHUS.
Yewnusg OT OpOAOIBHOTO TOPMOXECHWS, BETpa W TEXHOJIOTHMYECKUX BO3IACUCTBUM, Kak
MIpaBWIO, MEPEAIOTCS Ha OJIHY ITaHEh CBSI3EH (BTOpast MAaHEb HE YIUTBIBAETCS).

IIpu ompeneneHU CMEINEHUN HEOOXOAMMO YYUTHIBATH (DAKTUUIECKOE KOIUYECTBO
CBA3EBBIX I1aHenei. CedeHME IMATPOBOM BETBU IPUHUMAETCS PABHBIM IMOJKPaHOBOM.
BeprtukanbHuble CBSI3W JOJDKHBI OBITH MPOBEPEHBI HA JCUCTBUE YCIOBHOW TOPU3OHTAIb-
HOW CWJIBI, paBHOU

> 0= Qe+, (2.16)

e Oy, — YCIOBHAA TIonepevHas cuia mo dopmyrte (23) CHull 11-23-81%; n — yucio
KOJIOHH B PSILY; @ — KOJTIMIECTBO CBS3EBBIX ITaHENEH B PSTY.

IIpu ompeneleHUM YCWINH B CXATO-PACTSHYTBIX Bep-
THUKATBHBIX CBS3SX C KPECTOBOHM PEIIETKON HEOOXOIMMO
VUUTBIBATE OOXATHE KOJOHH, KOTOPOE PEKOMEHIYETCS
MIPUHUMATH 110 hopMyie
~ A

e N,y :(X-NT" , (2.17)

rme N - ycuwime B OJHOM BETBU CTEPXKHS;, A — ILIOIIAIb
CeUCHUs ONHOM BETBU; A; — IUIOIMIAAb CCUCHUS OTHOTO
packoca; o — Ko3hdUIMEHT, OIpeAessieMbIil 110 (popMyIie

Puc.2.19. Cxema kpectoBbix o = al?(a®+26%), tme a, I, 6 — pasMephl, yKazaHHBIE HA
BCPTHUKAJIBHBIX cBa3eit pI/IC2 19

b

IIpomonsHOE MepeMelleHrue BepTUKATBHBIX CBSI3eH HU-
K€ YPOBHSI ITOJIKPAHOBBIX OATOK JIOJDKHO COOTBeTCTBOBATH /4/1000 misa 3manumii, o6opyio-
BaHHBIX MOCTOBBIMU KpaHaMmu pexumoB 1K-3K, pexumor 4K-6K — 4/2000, pexxuMoB
7K-8K - 4/4000. Inst 3manuit 6€3 MOCTOBBIX KPAaHOB CMEIEHUE KOJIOHH HE JIOJDKHO
npessiarh /1000, riae s — paccTossHUE OT Bepxa GyHIaAMEHTa JI0 BepXa KOJIOHHBI.
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B 3manumsx 6e3 MOCTOBBIX KPAHOB IIOIIEPETHOE CMEIEHUE KOJIOHH, OIIpe/leIeHHOe 110
TUTOCKOM pacyeTHOM cxeme, He JODKHO IipeBbimare 4/500 u 4/1000 — 1mmpu mpocTpaHCT-
BEHHOM cXxeMme, IJle # — paccTosHMe OT Bepxa (yHIaMeHTa /10 Bepxa KOMOHHBL [lpm
OOIBIIMX TIEPeMEICHUSIX HEOOXOIMMO OIIPEICIUTh YCHUINUS ¢ YUYETOM BO3MOXHBIX Iepe-
MeteHui (1o nehopMUPOBaHHOM cXeMe).

2.9. YYET ITPOCTPAHCTBEHHOUW PABOTBHI KAPKACA

IIpocTpancTBeHHAas paboTa KapKaca MOXeT YUMTHIBATHCS KaK MPU IIPOCTPAHCTBEH-
HOM, TaK W TIPA ILTOCKOM KOHCTPYKTUBHOMN cXeMme. IIpu IIpOCTpaHCTBEHHONM KOHCTPYK-
TUBHOH CXeMe TOPU3OHTAIBHBIC YCWIWS, IPUXOIAIIAecs Ha KOMOHHEI, IepealoTcs Ha
TOPIIeBbIe KOHCTPYKIIMM, BOCIIPUHUMAIONINE BCe TOPU3OHTATBHBIC pPEaKIMW KOJIOHH.
IIpu 5TOM TOPIIEBBIe KOHCTPYKIIMI BBITOTHSIOTCS B BUIE (hepM.

IIpu TI0CKOM KOHCTPYKTUBHOM cXeMe Oarofiapsl TOpU3OHTATHHBIM AUCKAM oOecIie-
qUBaeTCs Tepefiada Ha COCeTHUe paMbl PEakIldif, BO3HUKAIONIMX OT COCPETOTOYCHHBIX
TOPU3OHTATBHBIX CIJI, COCPESTOTOUCHHBIX MOMEHTOB, IPWIOXECHHBIX K OTICIBHBIM KO-
JIoOHHaM. B »ToM ciIydae CHIDKeHUE YCWIUM W CMEIIeHW (MOMEHTOB) B KOMOHHAX TOC-
THATAeTCS BKIIOUCHUEM B pabOTy COCETHUX paM.

V4eT mpocTpaHCTBeHHOM pabOTHI IIPOM3BOIUTCS BO BCEX CIYYAIX IPU IIPOCTPAHCT-
BeHHOW KOHCTPYKTUBHOM cXeMe, T.e. B CIydJasX, Korfla TOPU3OHTAIbHEBIC CMETIeHUT
BOCIIPMHAMAIOTCST KECTKAMA IIOIIePEeIHBIMA KOHCTPYKITUSAMU, CBSI3AHHBIMU C OCTATh-
HBIMUA paMaM¥ JAUCKaMHW U PACIIONOXEeHHBIMUA JTUOO IT0 TOpIaM, JIMOO ¢ MPOMEXYTKAMU
10 UTWHE 3/IaHuA.

IIpr TUTOCKO#M KOHCTPYKTMBHOI CXeMe IIPOCTPaHCTBEHHYIO PabOTy IIelecoobpasto
VIUTHIBATh:

e TPV HATMYUKA COCPETOTOUCHHBIX HAarpy30K, HalphMep KpaHOBBIX, BBI3BIBAIOIINX 3HA-
YUTETbHBIC MECTHBIC ITOTICpEYHble CMEIIeHWS W MOMEHTEI, COCTABISIONIAE Ha MeHee
20% cyMMapHBIX MOMEHTOB B 3THUX CEICHMSX, ONPEASICHHBIX U3 pacdeTa I0 TUIOCKOMN
cXeme,;

e TIpW HEOAMHAKOBBIX IIarax KOJOHH.

LISt OMHOTIPOIETHRIX 3IAHUN ¢ PeTYISIPHON KOHCTPYKTUBHOM CXeMOI 1Tesrecoobpasio
HCTIONB30BATh PACUCTHYIO CXeMY ¢ TOPM3OHTAILHBIM TUCKOM B VPOBHE ITOIKPAHOBBIX
6altoK, PacMoIOKEeHHBIX BIOIH OTHOTO pslia KOJOHH. IIpr 9TOM cocpeloTOUeHHbBIe MaK-
CAMAaJbHBIC HArPY3KW OT KPaHOB MPUKIAIBIBAIOTCS K KOJTOHHAM 3TOTO psfa 1 JUTS STHX
JKe KOJMOHH IMOIyJaloT MAaKCUMATbHBIC 3HAYCHUS YCWIWH. YCWINSA OT STHX HArpy3ok B
KOJIOHHAX IIPOTUBOMOIOXHOIO PsIla TMPUHUMAIOT OJUHAKOBBEIMU € TeM, I KOTOPOTO
TTOACYNTAHBl YCYTHA.

IIpr TIpOCTPaHCTBEHHOM pacdeTe KapKac paccMaTpHBaeTcsS KaK CHUCTeMa ILTOCKUAX
paM, COeTUHEHHEBIX MEXIY COOOU TOPM3OHTATHHBIMU IIPOJAOILHBEIMI AUCKaMKU. B Kade-
CTBe TIPOMOJBHBIX MACKOB YUMTHIBAIOT TUCKM, PACITONIOXECHHBIC B YPOBHE MOKPBITHA,
MTOKPAHOBEIX KOHCTPYKIIMA, a TakkKe IEPEeKPBITUIA, e€CIM OHU PACIIOIOXKEHEBI M0 BCei
JUTMHE 1TeXa MO0 paccMaTpUBAeMOTO yYacTKa. YUWUThIBacMasl B pacueTe KeCTKOCTh JIHC-
KOB OITPEIIeISIeTCS B COOTBETCTBUM ¢ TaOI.2.6.

BBuy 3HAUATETHHON TPYIOSMKOCTH pacueThl MO IIPOCTPAHCTBEHHOU CXeMe peKo-
MEHJyeTCcs ITPOBOJUTE ¢ MCIOMb3oBanme DBM. B pesymbTare pacueTa IO MPOCTPAHCT-
BEHHOM cxXeMe, KakK IIPaBWIO, CHITKAIOTCS 3HAUYCHWS MOMEHTOB B HIDKHEM CEUCHUN
KOJIOHH W HECKOJHKO YBEIWIMBAIOTCSA 3HAYCHUS MOMEHTOB B HAAKPAHOBBIX YaCTSX.
B dHeKTUBHOCTD yIeTa MPOCTPAHCTBEHHON pabOThl BO3PACTAET T OMHOIIPOICTHBIX PaM.

JIIsT MHOTOTIPOJIETHRIX (TIPXA YWCIIe MPOJIETOB TpW 1 Goilee) paM yUeT JUCKA ITOKPHI-
TS HellelecoobpaseH. B 9THX ciIydasx IMpy HATMYAM JUCKA B YPOBHE MOKPHITHSI MOXKHO
MIPOU3BOJUTE PACIET, UCXOMSI M3 OTCYTCTBUAS CMEICHUN B YPOBHE IMOKPHITUA. YUeT JIUC-
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Ka B YPOBHE ITOAKPAHOBBIX OATOK ITO3BOJIACT OOJlee TOUHO YIeCTh (DaKTUIeCKOe pacipe-
JleleHre YCINM OT KPaHOBBIX HaTpy30K.

Taémuma 2.6. 2KecTKOCTh TIPOTOIBHBIX TUCKOB MOKPBITHS, YINThIBaCMasl TIPHA pacueTe
10 TIPOCTPAHCTBEHHOI cXeMe

NoNe Koncrpyxuus nucka KecTrocTh
/T CABUTOBad, | M3TUOHAI,
KH KT-CM
1. | Menkue (0,5x1,5) c6opHbIe Xeae300eTOHHbIE TUTUTHI 7000B
2. | CoopHble Kene300eTOHHbBIE TUTUTHI 1,5%6 19000B
3. | CoopHbIe Xene300eTOHHbIe TUTUTHI 3X6 24000B
4. | IlpodwimpoBaHHBIA HACTWI 110 IIPOTOHAM C KpeIUleHHueM B 4000B
KaXXIOM BOJHE
5. | To xe, ¢ KpelUieHHEeM 4epe3 BOJIHY 250B
IIpodunupoBaHHBIH HACTUII 110 IIPOTOHAM C KpeIUIeHHeM 5000B
HacTHa K Toscy depM B KaxXmoil BolHe
To xe, ¢ KpelleHre Yepe3 BOJIHY 400B
ITokpeITHE M3 TIAAKOIO CTAILHOTO JIUCTA 110 MPOTOHAM 100000B
CB43M MOKPBITHSA ¢ KPEIUICHUEM Ha CBapKe - 0,8
10. | CBg34 MOKPHITUA ¢ KpeIUIeHHeM Ha 0oJITaX HOpMaJIbHOI 0,15
TIPOYHOCTH
11. | TopMo3HBIe KOHCTPYKIIUU C KpeIUIeHWeM Ha cBapke M TOPMO3-
HBIM JTUCTOM
12. | TopMO3HBIe KOHCTPYKIIMU pelleTyarbie ¢ KpeluleHueM Ha 0,8
cBapke

IlpuMmevanue: 1. B - mupHHA AUCKA C YIETOM IIPOESMOB, M.
2. Tlpu HaTWYIWK AWCKOB ¢ KOHCTpyKiued (mm.1-8), mepemMelnieHuUs, ompese-
JIsieMble M3TUMOHON XeCTKOCThIO, MOTYT He YUMTHIBATBCI; B MII. 9-12 — MoO-
MEHTHl WHEPIINH YCIOBHOTO CEUeHMS ¢ IOsSicaMU M3 37TEMEHTOB PAacIiopok,
00pasyoNIuX TUCK.
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TJABA3

KAPKACBI MHOTOBTAXKHBIX 3JAHUI

3.1. KITACCU®UKATINA MHOTOBTAKHBIX ITPON3BOJACTBEHHBIX 3TAHU

MHorostaxkHble IPOU3BOACTBEHHBIC 3MAHKSI PA3C/SIIOTCS Ha COOCTBEHHO IIPOM3BOI-
CTBCHHBIC MHOTOTAXHBIC 3[TaHUSI Pa3IMIHOIO Ha3HAUCHUS M OTKPBHITHIC IIPOMBIIIICH-
HEIe 3TaXepKU UIT XUMUIeCKO U HedTelepepabaThIBAIONIC MPOMEIILICHHOCTH. [1po-
M3BOACTBEHHBIC MHOTOSTAKHBIC 3TAHUS BBIIOJHIIOTCS OOBIYHO HE BBIIC NCBATH DTAKCH.
Hcxmouenme coCcTaBISIOT IPOM3BOJICTRBEHHO-Ta00paTOPHBIE KOpPITyca, BEICOTA KOTOPBIX
JTOCTUTaeT B HEKOTOPBIX caydasx 25 staxkeir. Ilocirennre mo apXUTeKTypHO-IIAHUPOBOU-
HBIM YCIIOBISIM M KOHCTPYKTHMBHEIM PEIleHUSAM KapKaca aHAJOTMIHEL BHICOTHEIM MHOTO-
ITAXKHBIM aIMIHACTPATUBHEIM W XIUIBIM 3JaHUSAM M 37IeCh HE pacCcMaTpUBaIOTCS.

OTKpBITEIC IIPOMEIILICHHBIE STaXKEPKU IIpeJHasHadYeHBl I pa3sMeIleHWs Ha HHUX
afmaparoB, Pa3sHoro TeXHOJIOTMICCKOrO ODOPYHOBAHUS 1 OOCIYKMBAIOIINX ILTOIIAIOK,
BEICOTa X MOXeT gocturarb 100 M 1 6osiee. [IprMephl KapKacOB MHOIOATAXHBIX 3IaHUIL
Pa3IMYHOrO Ha3HAYCHUS IIPUBEACHBI Ha prc.3.1-3.3.
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Puc.3.1. Mertaimudeckue PaMHO-CBA3EBBIC KapKaChl MHOTO3TAXKHBIX ITPOMNIBOACTBECHHBIX 3MaHuit
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3.2. KOHCTPYKTUBHBIE ®OPMbI KAPKACOB

Tlo crmoco0y BOCIIPUSITHSI TOPU3OHTAIBHBIX BO3JCHUCTBUN CXEMBI KApKaCcOB MOXHO
pa3ZeuTh Ha CBA3EBBIC, pAMHBIC U PaMHO-CBsi3eBbic. Hanbosee 5KOHOMUYHBI U ITPOCTHI
B M3TOTOBJICHUM M MOHTAXE CBA3eBBbIC KapKachkl. OJHAKO COBPEMCHHBIC ITOBBIIICHHBIE
apXUTEKTYPHO-CTPOUTEIIbHBIC TPEOOBAHUS, HEOOXOIUMOCTh OOECTICYCHUST TEXHOIOTHYE-
CKOM TMOKOCTH TTPOU3BOJICTBEHHOIO 3IAHUS 3aTPYIHSIIOT MCIIOIb30BAHUE CBIA3EBBIX CXCM
KapkacoB. TOJIBKO OTKPBITBIC DTAXKEPKH PEIIAIOTCS OOBIYHO IO Takoi cxeme. Hambomee
pacrpocTpaHeHHasT IS ITPOM3BOJICTBEHHBIX MHOTOITAXHBIX 3/IAHUNH — paMHO-CBSI3EBas
cxeMa ¢ paMaMHi B IIOIEPEYHOM HAIIPaBICHUN W BEPTUKAIBHBIMU CBI3SIMU B IIPOIOJIH-
HOM HAaIIpaBJIeHWX 31aHusd. Takasg cxeMa KapKaca YIOBIETBOPSIET SKCIUIyaTalTMOHHBIM
TpeOOBAHUSIM M TO3BOJISIET MCIIOIB30BaTh SKOHOMUYHOE CEUYCHME KOJOHH B BUJIE JIBY-
TaBpa, obecIeurBaiolnee IIPOCTOTY PAMHBIX Y3JIOB COIIPSDKEHUS PUTEJICH ¢ KOJTOHHAMU.

IIpu paszpaboTke KOHCTPYKTHBHOM (hOPMBI KapKaca MHOTO3ITAXKHOTO 37aHUS TpeOyeT-
CsI pelaTh psjl TEXHUKO-2KOHOMUYESCKIX 3a71a4.

1. ObecneyeHrEe SKCILTYATAIIMOHHO-TEXHOJIOIMYCCKUX TpeOOBaHUU C YyYE€TOM Iep-
CIICKTUBHOTO M3MEHEHUS TEXHOJIOTUY. B IIPOM3BOICTBCHHBIX 3MaHUSX YBEIMICHME Iara
KOJIOHH HEPENIKO IPUBOJUT K 3aMETHOMY pOCTY 3(h(PEKTUBHOCTH ITPOM3BOJICTBA, 4eM
OKYITaeTCSl HEeKOTOPHIH JOTOMHUTEIBHBIN pacxo cTartu. KoMITaKTHOCTh rabapuToB cede-
HUI 2JIEMEHTOB KapKaca OIpaBlaHa yBEJIWYECHUEM IOJE3HOrO oObeMa 3jaHus. OIHAKO
MIPU 9TOM HEOOXOJMMO CUUTATHCS W C TeM, YTO HATWYHE BEPTUKAIBHBIX CBS3€, paclio-
POK, BCIIOMOTATEJIBHBIX 3JIEMCHTOB KapKaca B HEKOTOPBIX CIYYasdx MOXET YXY/IIHTH
00BEeMHO-TUIAHUPOBOYHBIC PEIICHUS 3IaHUH.

2. Beibop marepuana kapkaca (CTalb WIHM XeJIe300€TOH) ITPOU3BOAUTCS Ha OCHOBA-
HUWU CPaBHEHUS CTOMMOCTH BapUAHTOB KAapKACOB, BBITOTHEHHBIX W3 Pa3IMIHBIX MarTe-
puasios. Ilpu 5TOM, TTOMUMO COITOCTARICHUSI OCHOBHBIX TEXHUKO-3KOHOMUYECKUX TTOKA-
3aTelieif, HeOOXOIUMO YUUTHIBATH clieytoiue ocodbeHHOCTU. CTaIbHOM KapKac 3HAYM-
TEJIBHO JIerye XKeJIe300eTOHHOro, Ojarofaps 4eMy YIPOINAITCS TPaHCIOPTHBIC, TaKe-
JIAKHBIE U MOHTaXHBIE PabOTHI; TIPU CTAIBHOM KapKace ITPOCTO PETIaloTcs y3IIbl Kpell-
JICHUST TPYOOIIPOBOJIOB, TEXHOJOTHUIECKOTO OOOPYIOBAHUS, ITyTH ITOABECHOIO TPAHCIIOP-
Ta; pa3Mepbl TeMIICpATypHBIX OJIOKOB 3/IAHUS CO CTATBHBIM KapKacoM 3HAYUTEIBHO
OoJIbIlle, YeM B 3IAHUSIX C XKeJIe300eTOHHBIM KapKacoM. lIpyr M3MeHEHUM TEXHOIOTHYE-
CKOTO Tporiecca U HEOOXOMUMOCTH PEKOHCTPYKITMU 3MaHUsI CTATBHON KapKac CpaBHU-
TEJIBHO JIETKO MOXET OBITh IIEPECTPOCH M YCWICH MPUMEHUTEIFHO K HOBOM TEXHOJIOTHH.
K HemocTarkaMm CTATBHBIX KAPKACOB OTHOCUTCS HEOOXOAMMOCTH JOTIOITHUTEIFHBIX 3aTpaT
Ha WX OTHE3aIUATY B 3AHUSIX ITOXKAPOOITACHBIX KaTeropuii. I[IpruMeHeHne orae3ammuTHbIX
KPacoK, HCIIOIB30BAHUE CIIPUHKIECPHBIX YCTAHOBOK MOXKET HECKOJIBKO CHU3WUTH ITH
3aTpATHI.

3. Hamnbomee MIMpoKoe MCIIOIB30BAHIE CBI3EBBIX cXeM. Bo Bcex cimydasix, eciii 5TO
MMO3BOJISTIOT  OOBEMHO-TUIAHUPOBOYHBIC PEIICHUS W YCIOBHS IIPOU3BOJICTBA, CIIEIYET
IpelycMaTpuBaTh BepTUKATbHBIC CBI3M. OHM MOTYT OBITh YCTAHOBJICHBI B 30HAX IIIYXUX
IePeropoyiok, JECTHUYHBIX U JTUMPTOBBIX IAXT, IO HAPYXKHBIM psi/laM KOJIOHH.

4. OOeclricYeHHE ITPOCTPAHCTBCHHOI pabOTHL KapKaca. MexXIysTaXHbIE IIePEKPBITHSL,
00pa3yoIIe KeCTKINE TOPU3OHTATBHBIE TUCKU, 0OECIIeYMBAIOT IPOCTPAHCTBEHHYIO pa-
00Ty KapKaca M TIO3BOJISTIOT YMEHBIIIUTh YMCIO CBSI3CH W paM, 4TO co3faeT OOJBIIYIO
cBOOOTY OOBEMHO-TLIAHUPOBOYHBIX PEIICHIU.

5. CokpalieHue Y1Ucia MOHTAXHBIX JIEMEHTOB, MX YKPYITHEHUE, CO3aHUe KPYITHBIX
MOHTAXHBIX OJIOKOB. Hammume OGallieHHBIX KPAaHOB M MOOWIBHBIX TYCEHWUYHBIX KPaHOB
OOJIBITION TPY30IIOMBEMHOCTA O0ECIIEYUBACT YCTAHOBKY B IIPOCKTHOE IOJIOXCHUE 3JIe-
MCEHTOB 3HAYUTEBHOU Macchl Ha OOIBIINYI0 BBHICOTY. YKPYITHEHHE 3JIEMEHTOB Kapkaca B
TUTOCKKE TTPOCTPAHCTBEHHBIC OJIOKU OOJBIINX PA3MEPOB ITO3BOJISIET HE TOJIBKO YCKOPUTH
MOHTAaX, HO W YIIPOCTUTH M OOJICTUYUTH KOHCTPYKITAIO KapKaca.
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IIprMepoM TaKOTO peIeHUs MOXET CIYXHUTh KapkKac IMPOU3BOICTBEHHOTO 3JaHWUS,
MIPEJICTABICHHOTO Ha pHrc.3.4, B KOTOPOM IIPEIyCMOTPEHBI CIICITMAIbHBIC Y3JIOBBIC BCTaB-
KM, TO3BOJIMBIIKAE BECTU MOHTAX IICPEKPBITHI KPYIHBIMK OJI0KaMK pazMepoM 12x12 M.
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| |
]I I[II I|]
17,500 I 1
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=] —— =
+0,000
M 6000 ‘ ‘ 6000|6004 6000 600 Puc.3.4. CranpHoM KapKac
i il
Sx 12000 = 60000 KOpIyca IIpon3BOACTBA
Q @ Q O Q HUTPoaMMODOCKH

6. Yaudukanmsa 37I¢MEHTOB KapKaca, ITO3BOJIIIONIAs CHU3UTL TPYIOeMKOCTH M3TO-
TOBJIICHWSI M MOHTaXa KOHCTPYKIIWI, a TaKXkKe CTOMMOCTH CTPOWTEILCTBA. B »THX Iremsx
clleJlyeT IPUHUMATh IMard KOIOHH KPaTHBEIMU 6 M, IIPOJIETHI — KPaTHBIMU 3 M, BBICOTHI
aTaxkel — KpaTueMu 0,6 M.

7. ObecrieueHHE HEOOXOAMMOM XKECTKOCTH Kapkaca. [Ipr HeaocTaTOYHOM XeCTKOCTHA
KapKaca MOXeT HapyIIaThCs IeJIOCTHOCTh BHYTPEHHUX IIEPETOPONOK U OTICTOYHBIX
MOKPBITHM, OCIOXHICTCS HOpMalbHas paboTa IMPTOB; KoIeOaHUs 3JaHI MOTYT OBITh
YYyBCTBUTEIBHEI I Togeil. Kak IToKaspIBaeT OIBIT IKCILIyaTallMX MHOTOITAXHEIX 3/1a-
HU, HeoOXoauMasl KeCTKOCTh 00ecCIIeurBaeTCsI, eClIM TOPU30OHTATLHOS CMEIeHUe Bepxa
3/IaHUS OT HOPMATHUBHOMN BETPOBOM HArpy3KHu He TpeBbIaeT 1/500 BBICOTHI 3MaHUS.
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Ha purc.3.5 1 3.6 mpuBenensl TpadyKi pacxoia CTAIM Ha PaMHO-CBSI3EBBIN KapKac UL
YETBIPEXITAKHBIX 3aHII C BBICOTOM 5Taxa 4,8 M, 11aroM KOJIOHH 6 M U IIpojieTaMu 6, 9 1
12 M, C IIepeKPHITUSIMUA M3 COOPHBIX XKEJIE300¢TOHHBIX ILIMT. OpUECHTUPOBOYHOE paciipe/ie-
JICHHE MAacChl METALUTMIECKOTO KapKaca 1o ero 3JIeMeHTaM IIpruBeieHo B Tabi.3. 1.
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Puc.3.5. 3aBUCHMOCTb pacxoma CTalu Ha 1 M2 Puc.3.6. 3aBUCIMOCTD pacxoma CTaInl
pa3BepHYTOH IUIONMAAM Ha KapKac YeThIpeX- Ha 1wm2 pasBepHyTOH ITOIIazM Ha
3TAXHOTO 34aHWI OT BpeMEeHHOW HOpPMaTUBHOI KapKac 4eThIPeX3TaXHOTO 3JaHUSI OT
pactipenelleHHOM Harpy3K# ¢y Ha TEePeKPHITHI mposera
Taémuna 3.1. OTHOCHUTENBHBIN PacXoj CTaTX Ha 2JIEMEHThI Kapkaca, %
MHuorosTaXHbIe 3qaHIT
DIeMeHT CcO COOPHBIMH XeJIe30- C MOHOJIUTHBIMU OTKpHITHIE
OETOHHBIMU TUTUTAMU KeJe300eTOHHBIMUA STaxepKun
TIepeKPBITUI IUIUTaMU TIepeKPhITHI
KomoHHBI 50-37 42-28 22
Purenn 37-57 32-43 { 44
bamku - 15-25
CB43M 1 pacIopKH IO KOJOHHAM 72 6-2 13
MeTaymmyecKui HaCcTUI - - 12
Hpyrue srmeMeHThI 64 5-2 9
HNrToro 100 100 100
CesazeBass cxeMa Kapkaca @) ) 8)

(puc.3.7) TO3BOJIIET KPEIUTH
PUTENH TTePeKPBITHA K KOTOHHAM
mapaupHo. OIHAKO, B MTAHESIX
C BEPTUKAIBHBIMU CBA3IMU W3-
3a OONBINIAX YCWIWA B PUTEISIX,
SIBJISIOTIIVXCS OTHOBPEMEHHO

pacIIOpKaMU  CBSI3€BBIX  (pepM, />

HeW30eXKHO XKECTKOe 3aKpellie- =% & 77 75 =m0 =5 75 2% 57
HUe puresieif K KOJOHHAM, UTO
BBI3BIBAET B HUX M B OITOPHBIX
CeYeHMAX pHTesNeil JIOIMONHU-

Puc.3.7. CxeMa cBa3ei
a — pacKocHasg, § — KpecToBas, 6 — IIOIypacKocHas
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TeJIbHBIC M3rUOAIONEe MOMEHTHI, MOUIEKAIE YIeTy KaK B caMUX KOJIOHHAX, TaK W B
y371axX COMPSDKCHUST PUTENsT ¢ KOJIOHHOM. [Ipr KpecToBOl WM pacKOCHOM CUCTEME CBSI-
3eit (puc.3.7a,6) 5T MOMEHTBI M3-3a OOJIBIINX IIPOJICTOB pUTENeH W OOJBINMUX BEpPTH-
KaTbHBIX HATPY30K HA HMX 3HAYUTEIBHBI, YTO MOXKET IPUBECTU K 3aMETHOMY YTSDKeJe-
HUIO Kapkaca. [Ipr KpecTOBBIX CBSI3SX K TOMY XK€ BO3HHUKAIOT JIOIOTHUTEIBHBIC YCHITHAS
B DJIEMEHTAaX CBSI3€l OT 0OXKAaTHUS KOJOHH.

Hawnbosee palimoHaTbHAsT cXeMa CBI3€il B OTKPBITHIX ITAXEPKAX — ITOIYpacKOCHAS
(puc.3.76). IIpu sTOl cXeMe BJIBOE€ YMEHBIIIACTCS MPOJIET PUTeSei U CYIIeCTBCHHO CHU-
KAIOTCS M3rMOAIONe MOMEHTHI B PUTENSIX WM KOJOHHAX, YTO ITO3BOJISIET YIIPOCTUTH U
y3€JI COTPSDKEHUST PUTEIISI-PACIIOPKYA ¢ KOJIOHHOM, BBITIONHSIS €r0 Ha OMHOU (hacoHKEe ¢
packocaMm.

IIpu moxypackKocHOI cucTeMe CBsI3eif MOXHO ITIpeHeOpeYhb MO0 MAJIOCTH JIOMOTHU-
TEIbHBIMH YCWIMSIMUI B 2JIEMEHTAX CBSA3EH OT OOXAaTHs KOJOHH. B TOMypackKOCHBIX CBSI-
35X PACKOCHI BBITOJHO PACIIOaraTtb HUCXOASIIUME, YTOOBI OT BEPTUKAIBHBIX HAIpy30K
OHU OBLTM PacTSHYTHL. OHAKO YaCTO IIPUXOAUTCS IMPOSKTUPOBATH MX BOCXOAIUMU W3-

32 HEOOXOIMMOCTH YCTPOHCTBA

|<_] 1-1 poxomoB. OcCobeHHO IIeIeco00-

S 1 N Y S _@_ pasHau [OJIypacKocHas cucTeMa
| | | CB3€i B MOIEPEYHBIX CBS3EBBIX
=== e | | =l — —_— depmax sTaxepok. B mpogonb-

[ [ [ [
=l == || | =" :F1= ! M HbBIX IINTOCKOCTAX 6a.J'[K_I/I—paCHOpK_I/I
[

N : ' OOBIYHO HE SIBISIOTCS TIaBHBIMU

i | i | E ; ; J/ OalkaMHu, TMOPTOMY Hamboiee
== ! = ==l

L N —m pacIpocTpaHeHHAs cucreMa

=== | l=l =l | ==l — P — IIPOJOJIBHBIX CBSA3€M B IIPOU3-

1 | 1 |
SN 1 N O 1 Y AN I V4 V4 BOJICTBEHHBIX MHOTOITAXKHBIX

! ! i 3TaHUAX WU B OTKPLITBIX 3TaXKCP-

| ———

i | i | KaxX — KpecToBasd ¢ PacTSIHYTBIMUI
e eSS M packocaMW WIX B BUe IMOpTa-
\ / JIOB, O0eCTICUNBAIONINX IIPOXOIHI

T ; - T "7 B CBSI3€BBIX IaHEIsIX.
e Ha pwuc.3.8 mnpeacraBicHa
Puic.3.8. CBA3eBbIl KapKac ¢ NMIaXMaTHBIM BeCbMa  SKOHOMHYHad  CXeMa
pacIoJioKeHHeM TOTIePeUHbBIX BEPTUKAIBHBIX (hepM CBSI3€BOTO I[IPOCTPAaHCTBEHHOTO

Kapkaca ¢ IIaxMaTHBIM pacIio-
JIOKEHUEM TIOTIEPEYHBIX BEPTUKATBHBIX (hepM, 0Opa3yIoImx
MIPOCTPAHCTBEHHYIO CBSA3EBYIO cHUCTeMy. Takoit Kapkac MMeeT
10 20 % MEHBIIYIO MAaccy, YeM TPaAWITAOHHBIN paMHO-CBSI3C-
BOM Kapkac. Dra cxemMa IIpUMEHHUMAa IIPU KOPWIOPHON IUIa-
' : HUPOBKE W HAIWYUKU ITOIIEPEUHBIX IIEPErOPOIIOK, B TOJIIIE
KOTOPBIX Pa3sMeIaroTcs MEXKITyITaXHBIE BEPTUKATHHBIC (DepMBI.
B paMHBIX ¥ paMHO-CBSI3€BBIX KapKacax B IIEsIX KOHO-
MUK CTATA W YIYIIICHUS apXUTEKTYPHO-TUIAHUPOBOYHBIX
peIlleHH PEKOMEHTYETCS:
e HCIIOJIB30BaTh TEXHUYECKUE ODTAXU JUIS pPa3MEIIeHUsT B
HUX (pepM-puresicit, 9TO MO3BOIIET COKPATUTH PACXOJ CTATH
i | Oarojapsi 1epesiaue BepTUKATBHBIX M TOPU3OHTATBHBIX YCU-
I T st Ha epMbl OOJBITION BBICOTHI (pHUC.3.9);
Puc.3.9. Pamublii Kapkac
¢ (bepMaMm-puremL, e I[IPUMEHSTH IIaXMaTHOE pACIIOJIOXEHNE COOPHBIX IUTAT
pacIoNaraeMbIMu B MIePEKPHITHI, TTO3BOJISTIONIEe YHUMDUITMPOBATh PUTEIN KapKaca,
TEXHHUECKUX 3TaXAaX BCJICJICTBME PABHOMEPHOIO PACIIpE/IC/ICHUST HATPY3KH Ha PU-
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rest  (puc.3.10); Takag cxema
pUMEHNMA TIPA PaBEHCTBE IIPO-
JIETOB 3[ITAHWS 1 IIaroB KOJIOHH;

e UCIIONB30BaTh B KAUeCTBE PHU-
rejei OalK CO CKBO3HOU CTEH-
KOM, YTO IIO3BOJIIET HE TOJIBKO
CHU3WTh pAacCXoll CTald, HO U
YMEHBIIIUTE BBICOTY JTaXell B
pe3yibTaTe WCIOJb30BAHUYI OT-
BEPCTUHA B CTEHKAX PHUTEJICH I
MPOITyCKa PazIMIHbIX KOMMYHU-
KaIluii;

e T[IPUMCHSTH B Ka4YeCTBE PUTE-
e M OalloK OMCTalbHBIC CBap-
HBIE JIBYTaBpbl € IIOJKaMW W3
HU3KOJICTUPOBAHHON CTalll |
CTEHKaMU W3 YIJIEPOJUCTON CTa-
JIn;

e WCIIONB30BaTh B  KapKacax
IIUPOKOITOJIOYHBIE — TOpsYeKaTa-
Hble aByTaBphl TAIoB b, 11T 1 K.

KoHcTpykTBHOE — pellleHHe
MePeKPBITUi  OIpeieIsdeTcs TH-
oM HacTwia. B KauecTBe HACTH-
Jla UCIIOIB3YIOTCS COOpPHBIE Xe-
JIe300€TOHHBIC TUTUTBI, MOHOIMT-
HBIA Keile300eToH, pudIieHas
CTallh, CTAIBHOMN TPOCEUYHO-BHITSI-
KHOK  HacTwi. CrpouTerbHast
BBICOTA TICPEKPBITUA  3aMETHO
BJIMSIET HA SKOHOMUYECKHE MTOKa-
3aTeNIN 3/IaHUS, TTOPTOMY BITOJTHE
OIIPaB/IAHO OITMPAHUE Xele300e-
TOHHOTO HACTWJIA B OJHOM YPOB-
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Puc.3.10. PaMHBII KapKac ¢ ITaxMaTHBIM
pacIooXeHHeM TITUT TTepeKPhITHH

He ¢ BEepXHUMH TIOSICAMU PUTEIEl, XOTI B DTOM CIIydae 3HAUYUTEIBHO YCIOXHIIOTCS
PUTENT W3-3a HEOOXOAMMOCTH YCTPOMCTBA JOMOTHUTENBHBIX OIMOPHBIX KOHCTPYKITHIA
HIDKE BEPXHUX ITOSICOB pUTENei IS JKeIe300eTOHHBIX ILTUT Iepekphituit (puc.3.11) u
o0ecIIeUeHNS BOCTIPUATAS BO3MOXKHBIX KPYTSIIIMX MOMEHTOB IIpM OAHOCTOPOHHEH 3a-

IPy3Ke pUTEIICH.

'3

%

1

Puc.3.11. Y31bl onmpaHus kXele300¢TOHHBIX TUTUT TICPSKPHITHSA HA PUTCITH
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B kadecTBe HacTWIA MEPEKPHITUI PEKOMEH/IYETCS KOMOWHUPOBAHHAS KEIC300CTOH -
Has IUIATa ¢ BHEIIHUM apMUPOBAHUEM CTATBHBIM ITPODIIMPOBAHHBIM JucTOoM. CoBMe-
cTHast paboTa JIucTa ¢ 6ETOHOM JIOCTUTACTCST OJIaroiapst CrelMalIbHBIM BBIIIITAMIIOBKAM B
npodmwirposanHoM Jjucte. [locneHUt OMHOBPEMEHHO BBIIOMHSET POJb OMAIYOKH U
notoska. Hawrydiie mokasaTesd 10 pacXxoiy CTAIM M CTOMMOCTH MMEIOT KOHCTPYKITHH
HePeKPBITH ¢ TpuMeHeHneM aucTa H8OA-674-09 ¢ pudamm.

B macTostiiee BpeMs IIPOMBIIUICHHOCTEIO OCBOSH TOIBKO JIUCT ¢ pudamur HSOA-674-
1 mo TY 67-452-82. JIucT HenecooOpasHo YKIAIBIBATE IIMPOKUMHA ITOTKaMy BHM3. 11mm-
TBHI HAJ OIIOpaMU PEKOMEHJIYETCS JIOIIOJHUTEBHO apMUPOBATh B BEPXHEH paCTSIHYTOM
30He. B KauecTBe puresicit U BCIIOMOTATEJIBHBIX OATOK PEKOMEHIYIOTCS B 9TOM cllydae
OaJIKM CO CKBO3HOW CTCHKOM, MOMy4aeMble W3 IPOKATHBIX OaOK HECHUMMETPUIHOIO
CEUEHUS C PA3BUTHIM HIDKHUM IT0sicoM. BMecTe ¢ KOMOMHMPOBAHHON TUTHUTOM TIEpeKpPhI-
THUSI OHU 00pa3yloT KOMILUIEKCHBIE CTAIeOETOHHBIC Oalkuh. BmecTo Oamok cO CKBO3HOU
CTEHKOUW MOTYT OBITh MCIIONB30BAHBI ITPOKATHBIC OAIKHM WIW CBApPHBIC OUCTAIBHBIC JBY-
TaBPOBBIC OATKHM HECHMMETPHUYHOTO CEUCHUS C PA3BUTHIM HIDKHUM mosicoM. COBMecCT-
Has paboTa pureiei ¢ ILIUTON 00ecTIeYnBAeTCS BEPTUKATBHBIMU aHKepaMU (IIITBIPSIMUA),
MIPUBAPUBACMBIMHU CITCITUATBHBIMY IMUCTOJIETAMU K BEpXHEMY IOsCy pureieit. B kavect-
BE aHKEPOB MOTYT OBITh MCIIONB30BAHBI 00pe3kr TpyO. llpuBapka WX K IIOSICY pUTENS
OCYIIECTBIISIETCST ¢ TIOMOIIBIO CITEITUATEHOTO OOOPYIOBAHUS (aBTOPCKOE CBUICTEIBCTBO
Ne 1310486 Al).

3.3. HArpy3km

Harpy3ku Ha KapKackl — ITOCTOSTHHBIE, BPEMEHHBIC JUTUTEIBHBIC 1 KPATKOBPEMEHHBIC
(B TOM 4YUCJIe BO3HUKAIOIINE B MPOIECCe CTPOUTEIHCTBA), CHETOBBIC, BETPOBBIC, a TAKXKE
TeMIlepaTypHbIe KIMMATHYECKUE BO3JIEHCTBUS — MPUHUMAIOT B COOTBETCTBUH C yKasa-
ausvu CHwull 2.01.07-85 «Harpy3ku u BO3IEUCTBUL», IO TEXHOJIOTHUYECKUM 3aJaHASIM
U TI0 apXUTEKTYPHO-CTPOUTEIBHON YaCTHU IIPOEKTa; CEUCMUYECKUE BOZJCHCTBUS — IO
CHullI I1-7-81* («CTpOUTEIBCTBO B CEHCMUIECKUX palioHax»). B3pbIBHBIC BO3ICHCTBIS
W HATPY3KH, BBI3BIBACMBIC BO3ZMOXHBIMU HAPYIICHUSIMU TEXHOJIOTMYECKOTO Ipoliecca U
BPEMECHHOM HEUCIIPABHOCTHIO WIH ITOJOMKON OOOPYIOBAHMS, & TAKXKE BEPOSTHBIC COYe-
TaHWST TEXHOJIOTHICCKUX HATPY30K YIWUTHIBAIOTCS B COOTBETCTBHU C TEXHOIOTMICCKUM
3aJlaHMeM Ha [IpOeKTHpoBaHue. Harpy3ku OT KpaHOB U Pa3IWYHBIX TPAHCIIOPTHBIX
CPEJCTB MPUHUMAIOTCS 10 TEXHOJOTMYESCKUM 3aJIaHUSIM, COOTBETCTBYIOIIIUM CTaHIapTaM
¥ HOPMAJISIM 3aBOJIOB-HU3TOTOBUTEIICH.

KosdpduimeHTEI HAIEXXHOCTH II0 Harpyske, KO3(@UIIMEHTHI COYCTaHWS HArpy30K,
TMHAMPYECKHEe KO3 DUIIMEHTH KPAHOBBIX HATPY30K HA3HAYAIOT B COOTBETCTBUU C yKa-
zanusgavu CHull 2.01.07-85. JAuHaMKU4ecKOe BO3ACHCTBUE HAIPY30K OT OOOpPYAOBAaHWS B
COYETAHUM C JPYTUMH HArpy3KaM{ YIWTBIBACTCS B COOTBETCTBUU C YKA3aHWSIMU HOpMAa-
THUBHBIX JIOKYMEHTOB 110 IIPOSKTUPOBAHUIO (HYHIAMEHTOB M HECYIIUX KOHCTPYKIIME O
MAaITUHBI ¢ TUHAMUYECKUMK Harpy3kKamu. Bce maHHBIE TT0 HArpy3kaM UM COOTBETCTBYIO-
mue Koa(pOUITUSHTRI cllelyeT BKIIOYATh B COCTaB IIPOEKTa KapKaca.

B cBs3M CO CIIOXHOCTBIO ydYeTa ICHCTBUTEIHHOTO PACIIOJOXCHUS OOOPYIOBAHWUS,
BO3MOXHON MOJIEpHU3AITMEN TPOU3BOJICTBA ITPOM3BOACTBEHHBIC MHOTOITAXHBIC 3TaHUS
PACCUUTHIBAIOT, KaK TIPaBWIO, HAa BOZJCHCTBHUS SKBUBAJICHTHBIX HATPY30K Ha IEPEKPBI-
THS, BKIIOYAIOIIUX B ceOs BeC OOOPYIOBAHUS, BPEMECHHBIX IIEPETOPOJIOK, HATPY3KY OT
Jojieit. B oTOoM ciydae Harpy3ky IIPUHUMAIOTCS Kak JUTATEIbHBIC. BpeMeHHast 5KBUBa-
JICHTHAS HArpyska Ha IepeKPBITHUS ITPOU3BOJICTBCHHBIX MHOTOSTAXKHBIX 3/IAHUI JUTS TUIAT
[IEpEKPEITUA IpUHUMAaeTCa He MeHee 4 KH/M2, ISt OCTATBHEIX KOHCTPYKIIMA — HE Me-
mee 3 kH/M2. IIpu pacdere pureicii, 6amoK, KOJIOHH, (GyHIAMEHTOB M OCHOBAHUMA ITpO-
W3BOJICTBEHHBIX 3AHUM pacIipe/ie/IeHHYI0 HArpy3Ky cieflyeT IPUHUMATh C YIETOM IIO-
HITKaomux KoagdumenTos 1o 1.3.8 1 3.9 CHull 2.01.07-85.
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OTKpPBITBIE STAXEPKU ITPOCKTUPYIOTCS IO 3aJlaHHOE OO0OpYIOBaHWUE W KPATKOBpE-
MEHHasl paclipe/ieJieHHast Harpys3Ka JUId HUX BKIII0YaeT B ceOs Bec JIIOACH Ha IepeKphl-
THSIX, MAacCy MaTeprualoB W OOOPYIOBAHUS I[PU PEMOHTE ammapatoB. B OOIBITMHCTBE
CIIyJaeB HOPMATWBHAS HAIpy3Ka HasHadaeTcsa 4 um 2 KH/M2. Beumy Toro, 4To ImoJHAs
3arpys3ka OOJIBIINX TUIOMAICH MEPEeKPHITHI ATON HArpy3KON MCKIIOYaeTcs, IIPHU pacueTe
TJIABHBIX OAIOK M pUTesiell BpeMeHHas paciipejie/icHHast Harpyska I HUX TaKke IIpH-
HUMAaETCd ¢ yIeTOM YKa3aHHBIX MOHIKaIMIX KoaddurruentoB. Eie MeHee BeposiTHa
MTOJTHAs 3arpy3Ka BCeX ITepeKphITHil aTaxkepKu. K ToMy Xe Harpyska oT oOOpy/lOBaHUS U
MaTepHuaioB IIPU PEMOHTE aITIIApaToOB COCTABIISIET YACTh Beca CaMUX allllapaToB, MTOSTOMY
cyMMapHasl Harpy3ka Ha KOJIOHHBI IIPU PEMOHTE MPAKTUIECKU HE MEHSIETCS.

Harpyska ot 3amoiaHeHHsT 000pYyIOBaHUS (AIIapaToB) MOXET WMETh JIBA 3HAUCHUS:
OJIHO — B TIEPUOJ IKCIUTyaTallid W JPYyroe — BO BpeMs HCIbITaHus. Kak IpaBmio, BO
BpeMsI MCIIBITAHUS allfapar 3aIlONHSACTCS ITOJTHOCTBIO, TTOSTOMY YHCIO OJHOBPEMEHHO
WUCTIBITBIBACMBIX allllapaToB CJIEAYET OTPAHUYHBATH OJHUM —JIBYMS, UYTO JOJDKHO OBITH
OTPaXEeHO B TEXHOJOTHYECKOM 3a/laHui. Harpyska oT TpyOOIIPOBOJIOB JIOJDKHA OBITH
3a/laHa B BHUJIE COCPEIOTOYCHHBIX BEPTUKAIBHBIX M TOPU3OHTAIBHBIX CHJI, YIUTHIBAIOIIIIX
BEC caMUX TPYO ¢ M3OJSIIMCH M 3aIlOIHEHUEM, a TAKXKE OT MX TeMIlepaTypHbIX jedopma-
muih. JnHaMUYecKue BO3JCHCTBUS OOOPYIOBAaHUS BBI3BIBAIOT KpaiiHe HeXelaTeJabHbIe
KOJNIeOaHUST KOHCTPYKIIMM STaXEPKH, MOITOMY BO BCEX CiIyyasx CJIEIyeT paccMOTPETh
BO3MOXHOCTH IIepeHOca MEXaHM3MOB BHU3 C OIUpAaHWEM Ha cBou ¢yHIamMeHTH. KoHcT-
DYKITMK 37aHUST [IPA OIMPAHWN Ha HUX MEXaHW3MOB JIOJDKHBI OBITH JOCTATOYHO XKECT-
KAMH, YTOOBI MaKCUMATbHAs aMIUIUTY/a KOJIeOaHWM WX He IMpeBbIIaIa IIpeebHOTO
HOPMATHBHOTO 3HAYCHUS, YKazaHHOTO B «CaHUTAPHBIX HOpMaX IIPOSKTUPOBAHUS TIPO-
MBITUICHHBIX TIPEATIPUSTA .

MoHTaxHbIE HATPY3KW IOJpa3eIdioTcs Ha HATPY3KW I[IPU MOHTaXe caMUX KOHCT-
DYKITHIT ¥ HArpy3KH TP MOHTaxXe o0Opy/oBaHus (araparos). O6e 3TU TPYIIIbl HATPY-
30K JICUCTBYIOT B Pa3HOE BpeMs W JIOJDKHBI OBITH COOTBETCTBEHHO YUTEHBI IIPU IPOEKTH-
POBaHUM KOHCTPYKITHH 37aHusT. OTKPBITHIE STAXEPKU B HEKOTOPBIX CIyIasX MOHTHUPYIOT
KPYITHBIMU TIPOCTPAHCTBEHHBIMU OokamMu. [Ipw 5TOM B IIpOEKTax cleiyeT YKas3bIBaTh
BCE MECTa CTPOIIOBOK M MaKCHUMAIBHBIE CWIBI B 3TUX MecTax. B mpoekTe JODKHBI OBITH
TIPOBEPEHBI PACUETOM BCEBO3MOXKHBIC TTOJIOXKECHIS MOHTHPYEMBIX OJIOKOB IIPU UX MOHTAXE.

Ecnau mipeycMaTpuBaeTcss MOHTAX DTAXEPKU MOJ3YYUM KPaHOM, TO B IIPOCKTE yKa-
3BIBAIOT BCE MECTA CTOSHOK 3TOTO KpaHa W MaKCUMAIbHBIE HATPY3KH OT HETO, a TakKXkKe
HArpy3Ku, BO3HUKAIOIINE MPU IepeMelleHUH I0I3ydero KpaHa. KpoMe Toro, JOIDKHBI
OBITh 3aJITaHBl MECTa IMOJIBECKM TaKeJaXXHOT0 OOOpYIOBAHUS, HATPY3KH OT HErO U IyTH
mepeMertieHrsT 000pyJAOoBaHMS (AMIIapaToB) MO MEPEKPHITHUIM, & TaKXe BO3MOXHBIC IT10-
JIOKEHUS €T0 TIPU MOHTaXe W COOTBETCTBYIOIIME MM Harpy3ku. Kak IpaBmiio, KOHCT-
DPYKITMM JIOJDKHBI BOCIIPMHUMATH BCE HATrpy3KHM ©€3 JOTOJHUTEIHFHOTO WX YCWICHHS Ha
MoHTaxe. [Ipu ydeTe BO3JMEHCTBUS MOHTAXHBIX HAIPY30K BETpOBasi Harpyska IIpUHIMA-
eTcda B pasMepe 25 %.

BerpoBast Harpyska Ha OTKPBITBIE STaXEPKHU JTODKHA OIPEIEIATHCS KaK CyMMa CTa-
THYECKOU M JUHAMHYCCKON COCTABISIONMMUX. I IIPOM3BOJCTBEHHBIX MHOTO3TAXHBIX
3IaHUM BBICOTOM 10 40 M YYWUTBIBAETCS TOJBKO CTATHYECKAs] COCTABJISIIONIAS BETPOBOIL
Harpy3ku. HopMaTHBHBIC 3HAYCHUS CTATMYECKOW M JTUHAMUYECKOM COCTABJISIONINX BET-
POBOM HArpy3KM JIJII MHOTOSTAXHBIX 3IaHWUM BbICOTON Ooiee 40 M UM JUIST OTKPBITHIX
aTaxkepokK ormpeemstioresa o m.6 CHull 2.01.07-85. Ilpu sToM KosdpdummrernT mo60Boro
corpotubiieHus Betpa C, npuHuMaercs 1,4.

IIpu oripejesieHMM BETPOBOM HATPY3KM HA OTKPBITBIE STaXEpKH KO3(DhUITHCHTHI
YMEHBIIICHUST BETPOBOTO HAIIOPA 1M HA 2JIEMEHTHI U alllaparsl, pacloIoXeHHBIE 3a JT000-
BBIM, CJIEIyeT NpUMHUMATh 110 Ta6m.3.2 1 3.3. 1lpH BRIYUCICHUNA TUHAMHUYECKOU COCTaB-
JISIIOTIEH BETPOBOIM HATPY3KW IS OTKPBITBIX STAXEPOK ¢ PABHOMEPHO pacIipeie/ieHHON
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MAaccoi W ITOCTOSIHHOM ITO BBICOTE IMUPUHON JOIYCKAETCS paccMaTpUBaTh TOJIBKO Iep-
Byl0 (popMy COOCTBEHHBIX KoiylebaHuil. llepmonm COOCTBEHHBIX KOJEOAHWIL 3TaXepKU
MOXHO OITPEJICIISITh 10 TIPHUOIIDKeHHON hopMmyie

T, = 017 c. (7.1)

e f — TOPU3OHTATBHBIN MPOTUO ITAKEPKU B YPOBHE BEPXHETO MEPEKPHITUSA, CM, OT
CYMMBI BCEX PaCcUETHEIX HATPY30K, NeHUCTBYIONINX Ha STAXKEPKY, YCIOBHO IPILTOXKEHHBIX
B YPOBHE BEPXHETO IePEeKPBITHS.

Taomua 3.2. KosdduirmeHT yMeHBIICHUS BETPOBOTO HAIIOPA YIS Psjia MapaUIebHBIX
Oastok, pedep MEePEeKPBITUI U IPYTUX JIEMEHTOB

Cxema I/h 10 u 6onee 8 6 4

Hanpasaerue sempa
—

{ L

E < H H I n 1 0,8 0,6 0,4
I

Ilepexpormue

lMpumevanune. KoadduiueHTsl 1| JaHbl U BTOPOH W MOCIEAYIONUX OAJIOK; U TePBOH Oaiku
n=1.

Taomma 3.3. KoadpumeHT CHIDKeHUST adpOITHAMIICCKOTO KO3 UITIeHTA TSI
aIapaToB, PACIIONIOXCHHBIX B P B HAIIpaBICHUM BeTpa

Cxema l/d 6 u Gomee 4 2 1,2
Hanpasnenue sempa
d
(OADD n 1 0,92 0,67 0,5
A GANP AN

A

[Tpumevanue. KoapduimeHTsl N faHBL [T BTOPOTO W IIOCIESAYIOIIUX AIIAPATOB; I IIEPBOTO
ammapata n=1.

IIpu pacyeTe TOPU3OHTAIBHBIX JUCKOB IEPEKPBITHH, TEPEIAIOIINX BCE TTPOMEXKYTOU-
HBIE TOPU3OHTATBHBIE HAIPY3KM HA OCHOBHBIE HECYIIME KOHCTPYKITMKA KapKaca
(BEepTUKAIBHBIE CBS3€BBIC (PEPMBI WIIM paMbl), CIEIYeT KPOME TOPU3OHTAIBHBIX HATPY30K
OT BeTpa, ODOPYJIOBAHUS W CEHCMWUYECKUX HATPY30K JIOOABISATH TOPU3OHTAIBHBIC Ha-
TPY3KH, BBI3BAHHBIC TIEPeKOCAMU KOJIOHH (OTKIOHEHUSIMU OT BEPTHUKAIN) B pe3yJbTare
MOTpeNrHOCTeH TIpu MOHTaxe. HemMHOro B 3arrac IMPOYHOCTH 3HAYCHUS 3THUX HArpy3okK
MOXHO TIpUHATH paBHbIMU 1/100 HOpManbHOI CHIBI B KOJOHHE. [Ipu GONbIIOM YHCIC
KOJIOHH BEPOSITHOCTH ITEPEKOCOB BCEX KOJIOHH B OJHY CTOPOHY YMEHBIIAETCS, YTO MOXKET

OBITh YYTECHO CHIDKAIOIIUM KOA(MPUIIMCHTOM 1/ % , TIe n — YUCIIO KOJIOHH, IAIOIINX
JTOTIOTHUATEIHFHYIO Harpy3Ky Ha IUCK IIePeKPBITHA.

JUTEPATYPA

Tpounkuii I1.H. IIpoMmermmennbie sTaxXepk. —M.: Ctpoitmsaar, 1965.
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TJIABA4

KOJIOHHBI OTHOBTAXKHBIX 3TAHUI

4.1. KTACCU®UKAITUA KOJTOHH

B omHOSTaXHEIX TPOM3BOJACTBECHHEIX 3MAHUSIX IPUMEHSIIOT KOJIOHHEL TpeX TUIOB [1]:
MMOCTOSTHHOTO CEYEHUS, CTYIIeHYaThle W pasieiabHble (puc.4.1). CTepkeHb KOJIOHHBI WK
€e YacCTH MOTYT OBITh BBIMOJHEHBI CIUIOITHOCTEHYATHIM (CIUIONIHBIM) WK PeIIeTIaThIM
(ckBO3HBIM). CKBO3HBIC KOJIOHHBI 60JIce 9KOHOMUYHBI TI0 PACXOY CTAIM, HO TPYIOSMKH
B m3rotorieHnu. Ilpm BBICOTEe cede-
HUS KOJIoHHBEI 1500 MM 1 Oojlee CHU-
KeHUIe METaJUIOeMKOCTI BHOCUT
OOJBINNIA BKIAA B ODIIYIO CTOMMOCTD, I e . AN 7
YeM IIOBBEIINICHUE Tpyao3aTpaT IIpH . -
M3TOTOBICHIN. Omiako  BBICOKAs . T
CTOMMOCTE CTaJIM B HACTOSIIEE BpeMsI
MOXET CMECTHUTh IPaHWITy palioHalIb-
HOTO MNPHUMCEHEHMSI CKBO3HBIX KOJIOHH R | c
0 pasMepa MOIEePEeUYHOTO CEUCHUS C
BeIcOTO# 1200 MM.

Komomner mocTtogHHOro cedeHUsS
HCIIONB3YIOT B 3MaHUAX OCCKPAHOBBIX,
C IIOJIBECHBIM TPAHCIIOPTOM M C MOC-
TOBBIMH  DJICKTPUUCCKUMHN KpaHaMU
o0IeT0 Ha3HAYCHUSI TPY30IIOTBEEMHO-
cthio 0<20T. KosoHHA COCTOMT U3
CTepXKHSI, OTOJOBKA, MOAKPAHOBOMA
KOHCOJIA U 0a3El. Lulu]

Obmragd mInHa KOJOHHBI CKJIAABI-
BaeTcd W3 BBICOTHI 37aHust Hj, BeJM- Q
YWHBI 3arIyOlleHns 0a3bl W BBICOTHI
OITOpHOM YacTu (hepMbl (IIPU KECTKOM
COIPSDKEHUW PUTEIST € KOJIOHHOM).
Beicora 3manng Hy oT ypoBHS 1ona 10
HHU3a CTPONWILHBIX (epM, B CBOIO
ouepeqb, COCTOMT M3 JBYX Pa3sMepoB:
M3 OTMETKU TOJIOBKH ITOJKPAHOBOIO pPelIbca, KOTOPAas OMPEACISICTCS TeXHOIOIMISCKIME
TpeOOBAaHMSMH IIPOM3BOJICTBECHHOIO IIpollecca, M rabaprTa MOCTOBOIO KpaHa. BDTOT ra-
OapuT, NMpUHUMAEMBbIA OOBIMHO KpaTHBIM 200 MM, BKIIIOYAaeT B CeOs: BBICOTY KpaHa
(YCTaHOBJIEHHOE CTAH/IAPTOM WUIU 3aBOJICKHUM ITACIIOPTOM PACCTOSIHUE OT TOJOBKHU peJibca
JTO KpaifHell BepXHEH TOUYKM TeNeXKHM KpaHa); 6ezornacHbli 3a30p 100 MM MeXITy KpaHOM
1 CTPOIMIFHBIMUA KOHCTPYKITMSIMHU, BO3MOXHEIA IIPOTUO KOHCTPYKITMHA IIOKPBITHS, IIPH-
HumaeMblit 200-400 mM. Pasmep Hy B coorBeTcTBUU ¢ «OCHOBHBIMU IIOJIOXEHUSAMHU 110
YHA(DUKAIIMA» Ha3HavYaeTcd KpaTHbIM 1,2 M 10 BeicOTBI 10,8 M KpaTHeIM 1,8 - IIpu
OobIIeil BEICOTEe. B HEKOTOPHIX CIIyUasgxX IOIYCKAeTCs IIpW ODOCHOBAHUM IIPUHUMATH
3TOT pasMep KpaTHbIM 0,6 M.

BricoTa ceueHUs KOJOHHBI IO YCIOBHIO KECTKOCTH JIOJDKHA OBITh He MeHee 1/20 BbI-
COTHI 37aHUs Hy W yBsI3aHa ¢ pasMepaMM CTAIBHOTO IIpOKaTa ¢ yIeTOM YHUDHUIIMPOBAH-
HBIX IIPUBSI30K HAPYXKHBIX TpaHeH KOJIOHH K IPOTOIbHEIM Pa30HMBOYHEIM OCIM 3IaHMA.

N\~

P
T
|

/

N /N 7\ 7\ 7\
\

O

Puc.4.1. Tumsl KoJIoHH
a - TIOCTOSHHOTO CeueHus; 6 - CTyIleHuaTas;
8 - pasfeabHas
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CryrreHuarble KOJOHHBI (prc.4.1) SBISIOTCS MAcCOBBIMU IS KOJIOHH OJHOITAXHBIX
snaauit. [TogkpanoBast 6aiaKa omupaeTcs Ha YCTYIT HIDKHEH YacTH KOJOHHBI U paciiofa-
raeTcs MO OCH IOAKPAHOBOM BeTBU. [IpH IBYXBSIPYCHOM PACIIONIOKEHUN KPAHOB KOJIOH-
HBI MOTYT UMETh JOTIOJIHUTEIFHYIO KOHCOJIb B BEPXHEH YacTH KOJOHHBI, JIMOO JBA YCTY-
ma (IBYXCTyIleHYAaThle KOJOHHBI). B HEOOXOMMMBIX CIydasx, OTOBOpPeHHBIX B «lIpaBmiax
yCTpO#icTBA M OE30TIACHOM SDKCIUTyaTallid TPY3OTOIBEMHBIX KPAaHOB», CIENyeT IIpeiy-
CMOTpPETH ITPOXOJT MEXYy KPAHOM M BHYTPEHHEH TpaHbi0 BEPXHEH YaCTH KOJIOHHBI, JIMOO
OpPraHu30BaTh €ro Yepe3 MpoeM B CTEHKE KOJIOHHBI.

PasMepbl IO BBICOTE CTYIIEHYATHIX KOJOHH OIPEIESISIOTCS aHAJIOTMIHO KOJIOHHAM
MOCTOSTHHOTO CeYeHUsI. BBICOTY TIOIEPEYHOTO CEUCHMS BEPXHEH YacTH U3 YCIOBUS XKECT-
KOCTH TIpeJIBAPUTESIHHO IIPUHUMAIOT He MeHee 1/12 ee JIMHBI OT Bepxa YCTyIIa JI0 HH3a
CTPOIIMIIbHOM (hepMBbl. BBICOTY ceueHUs HIDKHEH YacTH KOJOHHBI U3 YCIOBUS XECTKOCTH
1exa B IIOIIEPEeYHOM HAIIpaBJIeHUM HazHavaloT He MeHee 1/20 H, a B 1iexax ¢ MHTCHCUB-
Ho#t pabotoii kpaHoB (7K-8K) - ue menee 1/15H, rme H - paccrosiHue oT Bepxa (GyH-
JTAMEHTA JIO HU3a CTPOIIMIBHOMN hepMBbI.

IIpr Ha3sHAYCHWM BBICOTHI CEUCHMS HIDKHEH YacTW KOJIOHHBI HEOOXOIUMO obecrie-
YUTH 3a30p MEXIy KPaHOM M BepXHEH 4acThio KOJIOHHBI He MeHee 75 MM. lIpu ycTpoii-
CTBe IpoXoja cieayeT n1o6aBuTh erre 450 MM (400 MM Ha rabapuT mmpoxoma u 50 MM Ha
orpaxaerue). Eciim Tpebyemas 1O YCIOBHIO XECTKOCTH BBICOTA IOMEPEUYHOTO CEUCHUS
BEpXHEH YacTH KOJIOHHBI HE MO3BOJISIET 0OECIeUYUTh IIPOXOJ BHE KOJOHHBI, TO €10 Op-
TaHU3YIOT Yepes IpoeM mupuHoi 400 MM 1 BbeicoTOM 1800 MM B CTEHKE BEpXHEH 4acTw
KOJIOHHBI, BBICOTY CEUYCHHS KOTOPOM B 3TOM ciiydae IpuHUMAOT He MeHee 1000 M.
OkoHYaTeIFHBIC Pa3Mephl CEUCHUM BepXHElH M HIDKHEH yacTell KOMOHHBI JOIKHBI OBITh
YBSI3aHBI ¢ MOJIYJIEM ITPOJIETOB KpaHOB 500 MM 1 IIPUBSI3KAMU HAPYXXHBIX TPaHEH KOJIOHH
K KOOPJIMHAIIMOHHEBIM ocaM 3aaHusd 250 MM i 500 MM.

KomouHBI pa3iebHOTO THIIA WMEIOT IMATPOBYI0 BETBb W THMOKO CBI3aHHYIO C Hei
MoJIKpaHOBYIO BeTBb. IllaTpoBasi BeTBb paboTaeT B CHUCTEME IIOIEPEYHON paMbl M BOC-
MIPUHUMAET BCe HATrpy3KM, KPOME BEPTHUKAIBHOTO JIABICHUS MOCTOBOTO KpaHa, MOJyIep-
KHBAEMOTO TIOIKPAHOBO# BeTBBIO. [lo/IKpaHOBas BETBBh CBA3aHA C IIATPOBOI I'MOKUMH B
BEPTUKAIBHOMN TUIOCKOCTH TOPU3OHTAIBHBIMU IUIAHKAMHM, ITOSTOMY OHA BOCIIPUHUMAET
TOJIBKO BEPTUKAIHHOE YCWIME OT MOCTOBBIX KpaHOB. lIprMeHeHHEe KOJOHH pa3/ie]IbHOTO
THIIA PAITMOHAIBHO B CIIydac HU3KOTO PACIIOIIOKECHUS KPAHOB OOJBINONH TPY30IIOIEEMHO-
CTH WJIXA TIPU PEKOHCTPYKITAH.

4.2. PACYET M KOHCTPYUPOBAHUE CTEPXKHS KOJTOHHBI

4.2.1. O6ume noaoxeHusi. BEICOKMIT ypOBeHDb HAIIPSDKEHUN B CTABHBIX KOHCTPYKITH-
X TpeOyeT BBIIIOJIHCHUS pacyeTa Ha YCTOWYMBOCTH paMbl B (PU3MUECKU HEIWMHEHHOMN
MoCcTaHOBKe. PellleHme Takoi 3a/1aud BO3MOXHO YKUCJICHHBIMM METOIAMU, €CIIA M3BECT-
HBI pasMephl MOMEPEYHBIX CEUCHUN U 3ajlaHa ollacHasi KOMOMHAITAS Harpy3ok. IToHsT-
HO, 4TO TIepe®op COUYEeTaAHWUM HArpy30K IIPH HAIWYAYM B IIporpaMMe MAITMHHOTO pacyeTa
BJIOXKECHHBIX UTCPAITMOHHBIX ITAKJIOB IIPUBEIET K 3aTparaM OTPOMHBIX BBIYHUCIUTEIHHBIX
pecypcoB, MTOTOMY B IIPOSKTHOMN MPaKTUKE HUCIIONB3YETCS WHXKEHEPHBIN METOJ pacueTa,
OCHOBAHHBIH HA TIPUMEHEHUH aIlllapaTa PACYeTHBIX JJIMH.

Wcxons M3 OYeBUIIHOTO YTBEPXKIICHHUS, YTO paMa HE MOXET OBITh YCTOMYMBOM, €l
HE yCTOMYMBA KOJIOHHA, MOCTYJIHUPYETCS OOpaTHOE: YCTOMYMBOCTH paMbl oOeclievueHa,
eclii 00JIaIal0T YCTOMIMBOCTBIO €€ 2yleMeHTRI. [Ipu 3TOM IipejrnonaraeTest, YTo0 TpaHuY-
HBIE YCIIOBUS OTJEIBHBIX SJIEMEHTOB COOTBETCTBYIOT YCIOBHSIM WX PabOTBI B CHCTEME
rnorepevyHoit pambl. Ha ocHOBaHMHM 3TOro 3ajiaya MPOBEPKA paMbl HA YCTOMYIMBOCTH
CBOJIUTCS K OIPECICHHUI0 PACUSTHBIX JITIMH €€ CTOEK C TOCHIEAYIONIM 0becTIeYeHUeM X
YCTOMYUBOCTH COOTBETCTBYIOIIHUM ITOO0POM IIOMEPEUHBIX cedeHUit. C 2TOM TIeIbio U3
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CTOUKM pealbHON paMbl BBIICTAIOT YIACTOK MEXIY TOUYKAMU Tepernbda M3OTHYTON och
IIpY TIOTepe YCTOMUMBOCTH (pacueTHYIO JNIMHY). [T TaKUX yIacTKOB KPUTUYECKUE Ha-
MIPSDKEHUS TIPOTaOy TUPOBAHBI IS PA3HBIX IKCITEHTPUCUTETOB (MMEIOTCS TAOIUIIBI KO-
>hdUTTHeHTOR ©,), TOITOMY He TIPEACTABISeT 3aTPYAHCHWHN ITOA00paTh IOIepedHoe

CCUCHHNC Tak, YTOOBI HOPMAJIbHOC HAIIPSKCHUC © = % OBLIO MECHBIIE KPpUTHUYCCKOI'O

O = (PeRy = f(m,h).

Takass WHXeHepHas METOIMKa IIpOCTa MO CBOEH CYTH, a €¢ CIIPaBeUIMBOCTE ITOJI-
TBepKICHA IPAKTUKONW MHOTOJCTHEH HSKCIUIyaTalluM KOHCTPYKITMH M TEOPETUYCCKUMU
WCCIICIOBAHMSIMI Ha OCHOBE YKA3aHHBIX BBIIIE TOUYHBIX IIPUEMOB.

4.2.2. OnpefeleHde pacuieTHbIX yeuamid. OUuepTaHue >III0p WU3THOAIONINX MOMEHTOB B
MMOTICPEYHBIX paMax OJHOITAXKHBIX 3JaHWM TaKOe, YTO OIACHbBIE HAIPSIKEHUS MOTYT
JIECTBOBATH TOJIBKO B OIPEICICHHBIX CEYCHUSIX KOJMOHHBI. DTO MECTO 3aJIeIKU B (DyH-
JTAMEHTEe, MECTO TIepe/lauyi KPaHOBOUM HATpYy3KH (B CTYIIEHYATHIX KOJOHHAX HIDKE U BBIIIE
YCTYIIa), MECTO JKECTKOTO COIPSDKEHUSI ¢ pUTeSieM B YPOBHE OIOPHOTO pacKoca CTpO-
MmUThbHON (hepMbl. KaxioMy 13 9THUX CEUYCHUM COOTBETCTBYET CBOSI pacueTHass KOMOWHA-
1UST HATPY30K, OIPEJICIUTh KOTOPYID MOXHO TIOCJIEOBATSIBHBIM IIepeOOpOM BCeX pe-
aTbHO BO3MOXHBIX COUETAHMI HArpy3oK. LI 5TOro crarudecKuii pacyer pambl IPOU3-
BOJIUTCS OT/IEIPHO Ha KAXJIBIH BUJ 3arPYXEHUS OMHOM HArpy3KOW WK I'PYIIION COBME-
CTHO JICHCTBYIOIINX HAIPY30K.

WmMes gaHHBIE CTATUYECKOTO pacyeTa, IOCIeIOBATEIFHO B KAXIOM CEUCHUH BHAYAIC
OIIPEICIISTIOT TAKyI0 KOMOWHAITWIO HATPY30K, KOTOpas JacT HAWOOIBIIUM ITOJOXUTEIb-
HBIH U3rMOAIOINH MOMEHT M, ¥ COOTBETCTBYIOIIYIO 3TOM KOMOWHAITMKA HOPMAIBHYIO
cwty N. Ilpy 2TOM aHaIU3MPYIOT BCE BO3MOXHBIC BApHUAHTHI 3arpyXEHUM C OTBeYalo-
AMKA UM KO3 PHUIIMeHTAMH COYETaHUU HArpy3ok [3]. 3aTeM BBIYKUCISIOT HAXOOJIBIIMIA
[0 BEJIMYUHE OTPHUIATENBHBI MOMEHT M., IPU COOTBETCTBYIOIIEH HOPMAaIbHOM CHIIC.
W, makoHerl, - HauOOJBINYI0O HOPMAIBHYIO CHIy N TIpH COOTBETCTBYIOIUX (ITOJOX-
TETbHOM WM OTPUIIATEIEHOM) M3TMOAIONNX MOMEHTAX.

s manbHEHIero pacdera KOJIOHHBI WIM €€ yYacTKa ITOCTOSIHHBIX pasMEpoB pac-
CMAaTpUBAIOT BCE OTHOCSINHECS K HeMy ceueHUst. M3 MHOXecTBa Iap 3HaveHuit M u N
BBIOMpAOTCS HauboJee OMMACHBIE, OJHY M3 KOTOPBIX MPUHUMAIT I TO00pa CCUCHUS
KOJIOHHBI, & Ha OCTAJIBHBIC JIETAIOT MPOBEPKY Ha3zHaueHHOTro cedeHus. [Ipu pacuere
CKBO3HBIX KOJOHH OTIACHYIO ITapy MOXHO YCTAHOBUTH ITyTEM ITPE/IBAPUTEIBHOTO BBHIYHC-
JIGHUST yCUIIMSL B HauOollee 3arpy:XKeHHOU BeTBU: Ny, = N/2+ M/h, tne h - paccTossHUe
MEXJTy OCSIMH BETBEIA.

IIpr MammMHHOM pacyeTe aJrOpUTM BBIOOpA PACUETHBIX COYCTAHWI HArpy30K 3a/1aeT-
cst B BUe Tpada. I'eoMmeTpruecku Takoi rpad mpescTaBiseT cobOi COBOKYITHOCTD YT,
COEIMHECHHBIX MEXIy coboit B BepinuHax rpada. Kaxmas myra obo3HavaeT OTIEIBHOE
3arpykeHHe I ero OTCyTCTBHe (HyseBas ayra). llociemoBaTeabHOCTH YT (IIEIh) OT
HAYaJIbHON TOYKM /IO KOHEUHON OITpeiesIsIieT OHY BO3MOXHYI0 KOMOWHAITMIO HATPY30K.
Ecnu nBe MM HECKOJIBKO HATPY30K HE MOTYT JICHCTBOBATh OJTHOBPEMEHHO — OHU JIOJIK-
HBI OBITH IIPEACTABICHBI apaUIeTbHBIMU TyTaMHU.

Ha puc.4.2 ¢ nokazaH rpad s IIpOCTEUIIEro ciiydas OTHOIIPOJETHOIO 3aHUs, 000-
DPY/JIOBAHHOTO OJIHUM MOCTOBBIM KpaHoMm. MopMaiibHO 3TOT rpad CIeIOBAIO JIOTIOIHUTD
METIIMH, OTIPE/EISIONAMI COYeTAHNE TTOCTOSIHHOW HArpy3Kd ¢ OJIHOM KpaTKOBPEMEH-
HOU 1pm Koa(pduimerTe coueTaHUl Y, =1, OMHAKO MOAOOHBIE KOMOWHAIIMK OOBIYHO
MpeyCMaTprUBaIOT B IporpamMme st DBM 1 JoToIHUTEIBHO HE OTOBAPHUBAIOT.

Ecnu B 3/1aHrit BO3MOXHA paboTa JIByX MOCTOBBIX KPaHOB, TO CIEAYEeT paccMaTpHUBaTh
KOMOWHAIINK C OJHAM MOCTOBBIM KpaHOM IIpu Y, =0,9 u ¢ nBymMd KpaHamu ¢ Koahdu-
IIMEHTOM COYETAHWI, COOTBETCTBYIOIIUM TpYIIIe pexXumMa padoThl, Halpumep W, =0,85.
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Ha rpade 510 oTpasuTcs HaIMYUEM €Ile OJHOM TPYIIIIBL JYT, XapaKTepHU3YIOINX KpaHo-
BbIe Harpy3ku. BmecTo 3TOro yjmobHee WCITOIB30BaTh O0OOINEHHYIO 1yry (puc.4.26),
3aMECHSIOINYI0 cO00il moArpad KpaHOBBIX Harpy3ok. Ha puc.4.2 Hagmmucu Ha Ayrax IIpu-
BEJICHBI JUIS HADISTHOCTA. BMEcTO HWX yKa3bIBAlOT TOPSJIKOBBIE HOMEpa HArpy3oK M
koadduimeHTsr couetanuit (puc.4.26).

a)

TIOCT. HaTP.
>

o)

4%085 6; 099

Puc.4.2. I'pa¢dp codetaHuii Harpy30kK
a - ipuMep rpada; 6 - ToT xe rpad ¢ 00OOIIEHHBIMH TyTaMU;
8 - Tpad ¢ YCIOBHBIMHU ODO3HAYESHUSIMU IyT

®opMma ykazaHWS BO3MOXHBIX KOMOWHAITHMI HAarpy30K BBIOMpacTCs pPa3pabOTIMKOM
MIporpaMMHOTO KoMmIuiekca. Bro MoxeT ObTh rpad (IITIIT «PACK») wmm Tabmuiia c
MMepeurCIEHUEM BUIOB 3arpyXeHUsT M ¢ YKa3aHUSIMH KO3(DODUIIMSHTOB COYECTAHUA,
B3aMMOMCKITIOYAIOIINX HATPY30K, BO3MOXHOTO WX obbeuuerus u T.01. (ITTTIT «Jlupay).
Tlomo6HbBIE (HOPMBI MIPEJCTABICHUS WCXOMHBIX JAHHBIX O HArpy3Kax MOTYT TIOKa3aThCs
TPOMO3JIKUMH, OJTHAKO OHHU OIIPABJIAHBI BO3MOXHOCTHIO OTPaXaTh M3MECHEHUS B HOpMax
MIPOEKTUPOBAHUS, TTOSIBUBIIIHECS TTOCIC Pa3pabOTKU JaHHON Bepcuu IporpaMmel. [Tosb-
30BaTENI0 HE JOCTYITHBI MHBIE TIPUEMBl BHECEHUSI U3MEHEHUI B IPOTPaMMYy, ITOCKOIBKY
TTOCIIETHSST OOBIYHO TTOCTABIISIETCS B BUJIE 3arPy30YHOTO MOJIYJIS.

4.2.3. OnpenelieHle pacyeTHBIX JJUH. PacueTHas JIMHA CXKATOTO CTEPXKHS — PacCTOsI-
HUE MEXIYy TOUYKaMU Tleperuda ero M30THYTOW OCH IIpH 3a/IaHHOM XecTkocTi E7 1 1po-
JOJIBHOM crule N 3aBUCHUT TOJIBKO OT CITOCOOOB 3aKpEIUICHUS KOHIOB CTepKHS (prc.4.3).
ODTO TO3BOJSICT JIETKO IIEPEXOJUTh OT 3aJaHHOTO CTepKHS K OCHOBHOMY CIIyYalo
(puc.4.3a) MapHUPHOTO OITMpPaHUs KOHIIOB, JUIS KOTOPOTO pacueTHas JUTMHA COBIAIAcT
C TEOMETPUYECKON U IIPUMEHUTEIHHO K KOTOPOMY M3BECTHBI KPUTUYCCKUE HAIIPSDKEHUS
(cocraBieHbl TAOIUIBL KOIDDUITUEHTOB ¢, ).

IIpu ompejpeieHUKM PACUYETHBIX UIMH KOJIOHH M3BECTHBIC TPY/HOCTH BBI3BIBACT pEIIie-
HHUE BOIIPOCA O HATMIUK CBOOOJIBI ITIepeMEIeHUS B TUIOCKOCTA PaAMBl Y3JIOB COIIPSDKEHUS
purenst ¢ koimoHHaMu. [lo »ToMy [Opu3HAKYy paMbl JIeIST Ha HECBOOOJIHBIC
(packpelUleHHbIE) WM CBOOOJHBIC (HepacKpelUleHHbIe). lIpu IapHUPHOM COIPSTIKEHUN
pUTeIsT paMbl ¢ KOJIOHHOM IMOCTOSSHHOTO CEYEHUS, XKECTKO 3ajJIe]IaHHON B (yHIAMEHTE,
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padboTa CTOMKK B ILIOCKOCTH PaMBI COOTBETCTBYET CXeME «O», €CIIM BCE KOJIOHHEBI ITOIe-
peYHHKA 3arpyKeHbl PaBHBIMM IIPOAOIBHEIMI CHIIAMU M, CIIeIOBAaTeIFHO, OYIyT COBME-
CTHO OIMHAKOBO cMemaThes. [Ipr OTCYyTCTBUM JIMHEHHON IOABIDKHOCTH BepXHETO y3la
BCIICICTBHC MOMICPKUBAIOIICTO BIMSTHMSA JIPYTUX MaIO 3arpyKCHHBIX KOJIOHH IIOIeped-
HHUKa, a TaKXKe XEeCTKOTO KPOBEIBHOTO JMCKA, OIEPTOrO Ha TOPIEBBIE CTCHBI, paboTa
KOJIOHHEL OyIeT COOTBETCTBOBAThL cxeme Ha puc.4.30. Tem ke cxemam OymeT OTBedYaTh
paboTa CTOeK, KeCTKO COIIPSDKEHHBIX ¢ pUTEIeM M MIAPHUPHO — ¢ GYHIaAMCHTOM.

-
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Puc.4.3. K onpeneneHnio pacyeTHOH JJIMHEI
a-0 - TpaHWYHBIe YCIIOBHS

JIuteitHas MOABVDKHOCTD PUTENISI B IDIOCKOCTH PAMBI 3aBUCUT OT COOTHOIMCHMST MeXK-
JIy 3arpyXeHHBIMA W He3arpyKeHHBIMA KOJOHHAMM MOIIepeYHNKa. [IpUHSITO CYATATH,
YTO BO3MOXHOCTD JIMHSHHOTO CMEIeHUs HYKHO IIPpUHAMATh BO BHUMAaHWe MIPU pacdeTre
OTHOTIPOJIETHRIX paM (puc.4.30,6) W MHOTOIPOJICTHBIX paM ¢ IIApHUPHBIM OIHApaHreM
puUTeNelt TIPU OTCYTCTBUM JKECTKOTO KPOBEIBHOTO McKa. TS paM ¢ KecTKUM KpellIeHU-
€M pUTeNlell K KOJIOHHAM W KeCTKUM 3aKpellIeHreM KOJIOHHBI B (byHIaMeHTe YCTAHOB-
JleHa HeoOXomnMasi CABUTOBAS JKECTKOCTh AMCKA TTOKPBITHS, CBI3EH, TOPMO3HBIX KOHCT-
DPYKITAIA W T.II., obecIIeurBaroIas IMOBhIIIeHNE XEeCTKOCTA paMbl B 6 pa3 [6]. L1g pam ¢
MapHUPHEBIM COIPSDKCHUEM PUTEIIS ¢ KOJOHHON TTOTOOHbBIe 0COOSHHOCTH He OTOBOPEHBI.

Haywame WM OTCYTCTBUE JMHEHHON MOABIDKHOCTH CTOMKHA pAMBl BechMa CYIIECT-
BEHHO M3MEHSIET €€ pacueTHYIO IIWHY, ITO3TOMY BOIIPOC HA3HAYCHUS PACUCTHBIX IUH
TpeOyeT M3BECTHON OCTOPOXHOCTA. B OTHOCHUTENHHO KOPOTKMX MHOTOIIPOJCTHBIX 37a-
HUIX ¢ TIpeobIaaileil KpaHOBOM HAarpy3Koil BRIOOp ¢XeM, IIPUBEACHHBIX Ha puc.4.3e
ni 4.3 0, BIOTHe pealeH. MHoe eiio ABYXIIPOJIeTHOS JIUHHOE 3IaHNe ¢ JISTKAMU Kpa-
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HaMU: TTIOCTOSIHHAS, CHETOBAS M BETPOBAsl HArpy3Ka IOUYTH B PABHOW CTEIIEHU 3arpyXaroT
BCe KOJIOHHBI, a TOPIIEBOM (haxBepk HEe MOXET 3aKpEIUTh Yepe3 ITOKPBITHE CPEHUE
KOJIOHHBI OT JIMHEHHBIX cMellleHui. B 3ToMm ciydae BBIOOp yKa3aHHBIX cxeM Mo ¢dop-
MaJIBHBIM TIPU3HAKAM IIPUBEACT K CYIICCTBEHHOMY 3aBBIIICHUIO TEOPETUUECCKON HeECy-
el CITOCOOHOCTH KOJIOHH, OCODEHHO TIPH MAJIBIX SKCIICHTPUCUTETAX.

L1 TOYHOTO OTIpe/IeICHUST PACUETHBIX JUTMH KOJOHH WJIM X YIYaCTKOB B IUTOCKOCTH
paMbl HEOOXOIMMO ITPOM3BECTH pacdeT paMbl HAa YCTOMYMBOCTH. [Ipu TouHOM (B TIpej-
TTOJIOXKECHUY YIIPYTOit paboThl) pellleHUH YIOOHO TOJIB30BATHECI METOJOM IepeMEIeHUH,
OCOOCHHO KOTJIa HYXXHO YIUTHIBATH TOJIBKO JIMHEHHBIE ITIepEeMEIeHUST B YPOBHE pUTeIcH
— 9TO MAPHUPHOE COTPSDKEHUE PUTEIIS ¢ KOJOHHOM MOCTOSHHOTO CEUYEHUS WA KECTKOE
COIIPSDKEHIUE TAKOW KOJOHHBI ¢ OECKOHEUYHO KECTKUM PUTEIIEM.

B uHBIX ciydasx BO3HWKAeT HEOOXOJWMOCTH PACKPBIBATH OIIPEICIUTETIH BBICOKOTO
MOPSIZIKA C PEIIEHUEM CJIOXKHBIX TPAHCIEHIEHTHBIX YpaBHEHUN. 3/1ech YIOOHEe ITOIB30-
BaThCA TIPUOMIDKeHHBIMA IpreMaMu. C TOTpelIHOCThI0 mopsaaka 10-15 % pacdeTHbIe
JUTHHBI MOXKHO OIIPEJICIUTh CITOCOOOM 3aMEHBI MHOTOIIPOJIETHOM CBOOOIHOM paMbl K-
BUBAJICHTHOM OHOIIPOJICTHOM WIIK ITyTeM pacwWICHEHUS MHOTOIIPOJICTHON HECBOOOMHOM
paMbl Ha oTAciabHbIe T-00pasHble pambl [4]. IIpreMbl pacyera paM Ha YCTOUYMBOCTH,
opMyITBEI IS BRIYUCICHUS PEaKIIUi B CKATBIX CTEPXHSX OT SIUHWYHBIX IIepeMelcHUH
W TaOJIAIIBI JIUIS pelICHUS TPAHCIICHACHTHBIX YPaBHEHUI MOXHO HaTh B padoTax [4, 5],
TTOCIEHSS U3 KOTOPBIX COMEPXUT KPaTKoe, HO JOCTYITHOE M3JIOKEHHUE IIPUEMOB pacyeTa
paM Ha yCTOMYMBOCTH € IIPUMEPAMHU.

KecTkocTh puresIsi OOBIYHO B HECKOJIBKO Pa3 IPEBBINIAET XECTKOCTh KOJIOHHBI, T10-
9TOMY MOXET paccMaTpUBAThCS KaK OCCKOHEYHO Ooibinasi. YeTKre TpaHUIHBbIC YCIOBUS
MMAPHUPHOTO W aOCOIOTHO XECTKOTO COIPSIKCHUS PUTEIs ¢ KOJIOHHON JaloT BO3MOX-
HOCTh HAaXOJIUTh pacuYeTHBIC UITMHBI II0 cXeMaM, MpUBEJACHHBIM Ha puc.4.3. OHako B
MOTIEPEYHBIX paMax CcO CIUTONIHBIMU PUTEISIMH MOTYT BCTPETUTHCS CIydau, KOTIa CyM-
MapHag TOTOHHAasl XEeCTKOCTh pureiieit j.= 1./, NPUMBIKAIONIUX K KOJIOHHE, HE3HAUU-
TeabHO (B 3 pasa W MeHee) IIPEBBINAET MOTOHHYIO XECTKOCTh rnociexueit i,=1./1.. B
TaKUX CIy4dasx TpeOyeTCsl YUUTHIBATH YIIPYTYIO TOJATIMBOCTD Y3JIOB COIPSIKCHUS PUTE-
JIeHl ¢ KOJIOHHAMU W OTIPENIEeISATh pacueTHRIC UIMHEL [y = L/, TTOIB3YSICh (hopMyIaMu HOPM
IPOEKTUPOBAHUS.

IIpr HepaBHOMEPHOM pacIIpe/leSIEHU HArpy30K MEXIy KOJOHHAMM IOCTOSIHHOTO
CEUCHUSI W HAIMYMK XECTKOTO JIMCKA ITOKPBITUS WK IIPOMOJIBHBIX TOPHU3OHTAIBHBIX
cBI3elt MexXIy (epMaMy B HOpMax MPOEKTUPOBAHUS [6] IIpejycMOTpeHa BO3MOXHOCTH

YMeHbIIeHUsT KobbuIMeHTa | yMHOKeHIEM ero Ha (EN/N )(1./ZI), HO He MeHee

yeM Ha 0,7. 3mech N, [, - COOTBETCTBEHHO PAacdYeTHOE YCWJIME WU MOMEHT WHEPIINU Ce-

YEeHUS pacCMaTpUBAEMON KOJIOHHBI, a XN W X/ — COOTBETCTBEHHO CYMMa PacuUeTHBIX
YCUJIMA WM MOMEHTOB WHEPIIMN CEYCHUIN BCEX KOJIOHH OJOKa M3 ISITH paM, BKIIOYAS
CPETHIOI0 paccMaTPUBAEMYIO pamy.

IIpu pacdere cTymeHYATHIX KOJOHH OOINMME IIPUHITMITEI HA3HAYCHUS TPAHWUIHBIX YC-
JIOBHI OCTAIOTCS TIPEXHUMU, HO BMECTO TTOCTOSTHHBIX KO3(GUITISHTOBR |, ITPUBEICHHBIX
Ha cxeMax puc.4.3, IPUHUMAIOTCI KOI(MDUITUSHTHI, 3HAYCHUS KOTOPBIX 3aBUCIT OT CO-
OTHOIIIEHUI TTOTOHHBIX XECTKOCTEH U MPOJOIBHBIX CHUT JIJTSL OTIEIBHBIX YIACTKOB ITOCTO-
STHHOTO ceueHust. HeoOXommMeble It STOH 1eJIM PeKOMEHIAITAA U TaOJIHITbI COIepXaTcs
B HOpMax MPOeKTUPOBaHMA [6].

basel KOJIOHH B HAIpaBICHWM BJIOJb 3/IaHUS OOBIYHO HE PA3BUBAIOTCS, TOITOMY 3a-
KpeIUIeHre KOJIOHHBI B (pyHIaMEHTe M3 IUTOCKOCTH PaMbl CIEAyeT IIPUHUMATH IIapHUP-
HBIM. MecTa MpUKpEIUIeHUsT K KOJOHHE IIPOAOIBHBIX KOHCTPYKITHN IIPUHUMAIOT 34
TOYKM Tlepernda M30THYTOM ocu Oe3 yyeTa B3aMMHOIO BIUSHUS YJYacTKOB Hepaspe3HO
KOJIOHHBI, ITO3TOMY pacyeTHas [UIMHA MOXET ObITh Ha3HAYEHA 110 CXeMe, IMPUBEICHHOM
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Ha puc.4.3. IIpu 5TOoM HpPOAOIbHBIC KOHCTPYKITUK (IIOIKPAHOBBIC OalKu, pureiu dax-
BEpKa, CBSI3M CTPOIMIBHBIX (hepM WK CIIeIMAIbHO YCTAHOBICHHBIE JIIS PACKPETUICHUS
KOJIOHH PACITOPKH) OOECIICUUT JIMHEHHYI0 HEIIOJBIDKHOCTh KOJIOHH M3 TUIOCKOCTEH pam
TOJIBKO B TOM cJIydae, e€CJIM OHU caMi OyIyT 3aKpeIlIeHBl OT CMEINEHUI BIOIb 3/IaHUS C
TTOMOIIIBIO CBSA3EH MEX/Ty KOJOHHAMU.

B koyloHHAX TTOCTOSIHHOTO CEYCHMS ITOJKpaHOBas Oajka, orepras Ha CPaBHUTEIHHO
JUTUHHBIC KOHCOJIH, MPH OTCYTCTBUM TOPMO3HOI OaJKW HE JIaeT HaJIEXXHOTO 3aKperuie-
HUS KOJOHHBI, ITO3TOMY YUYET €€ I[P OIPE/CICHUM PACUYETHOW UIMHBI U3 IUIOCKOCTH
pambl Helleslecoo0pa3eH. B cTymeHYaToit CKBO3HOUM KOJIOHHE TIOJIKpaHOBad Oalka, ycra-
HOBJICHHAY 110 OCH BHYTPEHHEH BETBU, HANEXKHO 3aKPEIUIICT OT CMEIEeHUS U3 ILIOCKO-
CTU paMbl, HO OKa3bIBaeT OYEHBb MAJIOC BIWUSIHUEC Ha JPYTYI0 BETBb. BCiencTBHEe 3TOro
pacyeTHBIE JUTMHBI MTATPOBOM W MOJKPAHOBOM BETBEH MOIYT OBITH Pa3IMIHBIMUA: OT HU3a
0asbpl 10 HIDKHETO Iosica TTOJKPAHOBOM OAJIKK ISt TTOAKPAHOBOM BETBU UM JIO TOPMO3HOM
KOHCTPYKITUH — JUISL TIIATPOBOMA.

PacderHast 1IvMHa BepXHEH YacTH CTYIIEHUYATON KOJOHHBI M3 TUIOCKOCTH paMbl paBHA
PACCTOSTHAIO OT TOPMO3HOM (epMbl (DaIKK) IO PACIIOPKU MEXJYy KOJOHHAMU B YPOBHE
CB3El CTPOITUIIBHBIX (hepM.

B pasznesbHBIX KOJTOHHAX MMOJKPAHOBAS CTOMKA UMEET MaTYI0 KECTKOCTh B IIOCKOCTH
paMBbl, TTOSTOMY PACUETHYIO JUIMHY IIATPOBOM KOJOHHBI B 3TOW IUIOCKOCTH HA3HAYAIOT
0e3 yuyeTa IOJIKPAaHOBOM CTOMKHK. PacueTHyIO JUIMHY ITOIKPAHOBON CTOMKMU B IUTOCKOCTH
PaMBI OIIPEJIEISIOT 10 PACCTOSHUIO MEXIY IUTAHKAMU, IPUKPEIUIIIONIMMA €€ K IaTpo-
BO# KOJIOHHE. B rOpu3OHTAIBHOMN TUIOCKOCTH STH TUIAHKU XECTKHUE, W TTOSTOMY MOMEHT
WHEPIUU U3 TUTOCKOCTH PaMBI SIBIISIETCS OOIUM JUIST TIIATPOBOM M IMOJIKPAHOBOM CTOEK.
Toryma pacueTHas JIIWHA HIDKHEH YacTW KOJIOHHBI M3 TUIOCKOCTHA pPaMbl MOXET OBITH
olpesie/ieHa PACCTOSTHUEM MEXIy (DYHIAaMEHTOM U ITOJKPAHOBON OalKoi, KOoTopas Ha-
JIEXKHO 3aKPeTUIsieT B 9TOM TIOCKOCTH TTOJIKPAHOBBIC, a Yepe3 TUIAHKY U IIaTPOBBIC BETBHU.

4.2.4. KoMIOHOBKAa ce4eHWil U pacdeT CILIOMHBIX KOJOHH. CTepXeHb CIUIOITHOCTEHYA-
TOW KOJIOHHBI ITOCTOSTHHOTO CEYCHUS WM HAJKPAHOBOM YACTH CTYHEHYATOH KOJIOHHBI
OOBIYHO TIPOCKTUPYIOT JIBYTABPOBOTO THIIA. ECIM IIPpUMEHEHUE IMTUPOKOIIOIOYHBIX JBY-
TaBPOB MPUBOIUT K CYIECTBEHHOMY ITOBBI-

MICHUIO METAUIOCMKOCTH MM OTCYTCTBYIOT ) 5 6
JIBYTaBPBl HEOOXOMMMOI MOIIHOCTH, TO Ce- H — _I
YeHHe KOJOHH KOMITOHYIOT U3 TpeX JHUCTOB B I I I
BHJIE COCTABHOTO JIBYTABpa CHUMMETPUIHOTO

2) I I
ceueHus1 (puc.4.46). HecummerpudHoe ce-
YeHHUE W3 TpeX JIMCTOB (puc.4.46) JOMMycKaeT- I_I I_I
¢Sl TIPY CWJIBHOM Da3IMINM PacueTHBIX M3IH- — —
OarolrX MOMEHTOB pa3HBIX 3HaKoB. [lonkm 9
BBICOKOU KOJIOHHBI TIPU OOJBIITHUX YCHIASX
MOXHO BBITIOJHSTE W3 ITPOKATHBIX WIW CBap-
HBIX JIBYTaBpoB (puc. 4.4¢2). 1 mopkpaHo-
BOM YacTU CTYIIEHYATON KOJIOHHBI KpalHUX Puc.4.4. THIGI CeYcHME CIDIONIHLIX KOJOHH
PSJIOB  T1EI€CO00pa3HO aCUMMETPUYHOE Ce-
yeHnue (puc.4.40).

WMHorma pa3Mepsl MTOMEPEYHOrO CEYCHUS KOMOHHBI TPUXOAUTCS YBEIUIUBATh U3 YC-
JIOBUSL KECTKOCTH, O KOHCTPYKTUBHBIM, TEXHOJOTUYECKUM WJIM WHBIM COOOPAKEHUSIM.
B sTom cityuae cienmyeT YMEHBINATh TOJIIMHY CTEHKH, 0OECIIeYMBasi €€ YCTOWUMBOCTH
rodprpoOBaHMEM, YKpPEIUICHHEM peOpaMM XECTKOCTH WM JIOIycKasd 3aKpUTHIECKYIO
paboty (rubKast cTeHka). JIpyruMm pereHueM SBIIseTcsl IpUMeHeHe OUCTaTIbHOTO ceve-
HUS C BBIIIOJTHEHWEM CTEHKU M3 0oJiee JIEIEeBOM CTalA ¢ MEHBIIIECH TPOYHOCTHIO.
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IIpu TIPOEKTUPOBAHUM KOJOHHBI TpeOyeTcsl OOEeCIeUrTh €€ HECYIYI CIIOCOOHOCTh
IIyTeM IIPOBEPOK OOINEeil YCTOMIMBOCTHA B IUIOCKOCTH M W3 IUIOCKOCTH PaMbl, MECTHOM
YCTOMYMBOCTH CTEHKW M TIONOK, & TAKXEe OIPAHUIUTH TMOKOCTh KOJOHHBI IIPEJICITBHOMN
BEJIMUYMHOM. BBITOTHEHWE BCeX STHUX TpeOOBAaHWN WHOTJ/A BBI3BIBAET HEOOXOIUMOCTH
TTOBTOPHBIX PACUYCTOB ¢ KOPPEKTUPOBKAMU TIEPBOHAYAIBFHO HA3HAYECHHOTO IIOIEPEYHOTO
ceueHusl. OT 3TOTO HEJOCTATKA CBOOOJICH IIPSIMOM METOJI pacyeTa KOJIOHH, IIPEIUIOXKCH-
HbIA FO.B. Co0oileBbIM [2], KOTOPBIA OJHOBPEMEHHO ITO3BOJISIET OIITUMU3UPOBAThH IIOIIE-
peuHoe cevYeHMe KOJIOHHBI M Ha3HAYMTH PAIlMOHAIBHOE 3HAYCHUE PACUYCTHOIO COIIPO-
TUBICHUS cTand. OJHAKO STOT METOJ eIle He MOJYYMIT PACIIPOCTPaHEeHUS B IIPOCKTHOMN
MMPaKTUKE, [TOITOMY HITKE W3JIOXKCHBI TPATUITHOHHBIEC TIPUEMBI pacyeTa KOJIOHH.

Tpebyemast TUIOIAIh MTOMEPEYHOTO CEUCHUST CTEPXKHST CIUIOITHON KOJOHHBI ITPUOIH-
JKEHHO MOXET OBITH OITpejielicHa 1Mo hopMmylie

A, :RL(1,25+2,2£), (4.1)
Ve Nk
e N, M — ycumist OTHOI 13 pacUeTHBIX KOMOMHAIINIT Harpy30K, IPUHATON I pacde-
Ta KOJIOHHEL, /# — BBICOTA CCUCHMST CTCPKHA.

IIpu pacmpeaeeHII STOM IUIOIMAIN MEXIY CTEHKOM 1 IIOIKAMHU CICIYeT CTPEMUTEHCS

K IIepefade OOJBIICH YacTH Ha JOII0 IIOJOK ¢ TeM, UYTOOBI ITOBBICUTH OOIIYIO YCTOMIM-
BOCTb CTCPXKHS, HO IIPY PTOM CTeHKA He JOIKHA OBITH CIMINKOM TOHKOI It obecrede-
HUS ¢ MECTHOM ycTOMIMBOCTH. OOBITHO TONIIMHY CTCHKH Ha3HAYAIOT He MeHee 8 MM, a
OTHOIIIEHUE BBICOTBI CTEHKHU F,, K TONIIWHE f, IpUHUMAIOT B Ipeiesax 60-120. Ecim
MOBEINIICHNEe MECTHON YCTOMYMBOCTH CTCHKM YBSIMUCHIEM €€ TONIIWHBI He pallioHalb-
HO, TO MOXHO YKPEIUTh €€ IIPOJMOJIbHBIMUA pedpamMu (puc.4.5a) ¢ MOMEHTOM WHEPITAH
OTHOCUTEJIFHO OCH
a) 6) CTGHK31/I He McHee
1 1 6h,t KOTOPBIC
J-{ | & MOvlv“y»'VT’6bITb BK.IJI)IO—
{| YeHBl B pacueTHOE
J i MOIIepeYHOe CcedUe-

h/2 h/3 b a | b
A g HHE, JTUOO0 WCKIIIO-
Puc.4.5. PacueTHOe cedyeHre KOJOHHBI YATH 13 paboTbl B
a - CTeHKa yKpelleHa IIPOJOIbHBIMY pedpaMu I, BKITIOUE€HHBIMHU coCTaBe  CeUCHUA
B COCTaB TOTIEPEYHOTO CEUEHHUT; § - PACUETHOE CeUeHIe KOJIOHHEI cpen-
(3aIITPUXOBAHHOE) TIPH HEYCTONUHUBON CTEHKE HIOKO  HEYCTONIN-

BYIO YacTh CTEHKU
(puc.4.56). ILmotiagp pacyeTHOro MOMEPEIHOTO CEUEHUs KOJIOHHBI B STOM cliydae OyleT

COCTOSITh M3 MOJOK W IIPUJIETAONNX K HUM YYacTKOB CTeHKH ImmpwHoit 0,85%, . /F /R ,

OCTAJIbHBIC TCOMCTPHUYCCKIUC XapaKTCPUCTUKHN CICAYCT IIPMTHUMATD Oe3 yuaeTa OCITaOICHUSL.
HpI/IBCI[CHHI)IG 30C¢Ch COOTHOIICHMWA KOMITIOHOBOYHLBIX pPasMepoOB HpI/I6J'[I/I3I/ITCJH)HBI,

IIO3TOMY HC MCKIIOYAIOT BO3MOXHBIX IMOCICAYIOIINX KOPPCKTUPOBOK € YYCTOM TpC6OBaHI/II7I

HOPM. HWuorma st TpC6OBaHI/IH YIACTCA YYCCTh Ha CTaIMM KOMIIOHOBKH. TaK, CCIIN U3-

BECTHO, YTO Ha3HAYCHHAS YCJIOBHAS THOKOCTHb CTCHKU A, IIPEBBIIACT MPEICTBHYIO Ay, ,

TO 3HAYEHUE PACUETHON YMEHBIIEHHOU IUIOINIAJA KOJIOHHBEI A, MOXET OBITh YTOUHEHO
o peKoMeHIyeMoMy Iprroxennio Kk CHull [6].

OCTaBIIYIOCS UIOIIAJb IOTIEPEYHOTO ceueHUs A, — A, pacupeliessioT MEXIY TBYMS
[OJIKaMU: JUISI CUMMETPUYHBIX CEUEHUN OPOBHY, I ACUMMETPUYHBIX — IIPOIOPIIAO-
HAJIBHO PacuyeTHBIM M3rMOAONUM MOMEHTAM Pa3HBIX 3HAKOB. JJsT obecrieueHUsT yCTOI-
YUBOCTU KOJOHHBI U3 IUIOCKOCTH paMbl IMUPUHY OJKK (MU MIUPUHY Haubojiee Harpy-
JKEHHOIO I105ICa HECUMMETPMYHOIO CEYCHU) by IPUHMMAKIOT B Ipegenax (1/20 - 1/30)
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BBICOTBI KOJIOHHEI, a4 TOJMIIMHY IIOJKN If HasHavyarwT 13 HpI/I6J'[I/DKCHHOI‘O YCIIOBHUA MECT-

HOU YCTOMYMBOCTH ITOPSJIKA 3HAYCHUS b f,/Ry /E .

CKOMITOHOBAHHOE TaKUM OOpa3oM CeYcHUE KOJOHHBI HEOOXOIMMO IPOBEPUTH B 00-
IMeM ciiydae: Ha IIPOYHOCTh ¢ YIETOM Pa3BUTHS IDIACTAYECKUX JiehopMalinii, Ha OOTIYIO
YCTOMYUBOCTh B IUTOCKOCTH U U3 ITUIOCKOCTHA PaMbl, HA MECTHYIO YCTOMYMBOCTD ITOJIOK U
CTEHOK (YIaCTKOB CTEHKH MEXJy IPOJOIBHBIMI pedpaMu W MMojikaMu). Bece HeoOXom-
MbIe YKa3zaHUs W (HOpMYJIBI TAKUX IIPOBEPOK COAEPXKATHCS B HOPMAaxX ITPOCKTUPOBAHUS
[6]. ITogob6HEIe TPOBEPKA MAOIKHEI OBITH BBITIOIHEHEI IS BCEX pacuIeTHBIX KOMOWHAITIA
YCUJINI, 3a UCKIIOUCHUEM 3aBEJIOMO OJIarOIpUSITHHIX.

Kak yxe ykaspIBaIoch paHee, B PACCMOTPEHHON CXeMe KOMITOHOBKH CEUYCHUS WC-
MTOJIB30BATNCH BEChbMa IIPUOIIDKEHHBIE 3aBUCUMOCTH, YTO CBI3aHO ¢ HAIMYMEM B Oojiee
TOYHBIX (hopMyIIax JOTIOIHUTEIBHBIX UCXOMHBIX JAHHBIX. Pe3yIbTaToM TaKOro TIYyOOKOTO
pacyeTa MOXET OBITh PUCK HEOOXOJUMOCTH ITOCHICIYIONINX KOPPEKTUPOBOK W ITOBTOP-
HBIX TpOBepoK. CTeTeHbh TAKOTO PUCKA MOXET OBITh YMEHBIIICHA, €CJIU IIPEABAPUTEIHHO
BBIYUCIUTH TTPUOIDKEHHBIC 3HAUYCHUS YCJIOBHON TMOKOCTH CTEPXKHSI M OTHOCUTEIHHOTO
9KCIIEHTPUCHUTETA. DTO TTO3BOJIUT HE TOJIBKO YTOUHWTH OICHKU MECTHOU YCTOMYMBOCTH,
HO 1 Oojice TOYHO OIIPE/EINTh TpeOyeMyIo ILIOIIA/Ab ITOMEPEYHOTO CEUYCHUS CTePXKHS
KOJIOHHBI M3 YCIOBUSI €€ 0DIIeit yCTOMINBOCTH

N
— <1 4.2)
P ARyY,
IIprMeHUTEIFHO K CTEPKHIO JIBYTABPOBOTO CEUYCHUSI MOXHO ITOJIB30BATHCH CICIYIO-
MK IIPUOIKCHHBIMU (popMyIamMu [1]

~ l()x R_y m. = 7Mx : A_f
* 0420V E’ *  N-035k° A,

3aKII0YUTEIBHBIM 3TaIllOM pacuycTa KOJIOHHLI ABIACTCA IIPOBCPKaA COOTHOIIEHUI I10-
TOHHBIX }KGCTKOCTCﬁ, IIPUHATBIX I CTaTUICCKOTO pacycTa paMbl. Eciu (l)aKTI/I‘ICCKI/IG
XKECTKOCTA OTIMYAIOTCS OT 3aJaHHBIX Ha 30 % 1 6OJICC, TO CTAaTUYECKUA pacucT paMbl 1
BCC IIOCJTICAYIOIME paCYCThL HEOOXOAMMO BBIIIOJIHUTE 3aHOBO IIPU HOBBIX COOTHOUICHUWAX
}KGCTKOCT€IL/'I, IIOJIYYCHHLIX B PC3YJIbTAaTe IIPOBCIACHHOTO pacycTa.

~0,5. (4.3)

CTeHKU KOJIOHH IIpU Ay, /1, 2 2,3/F /Ry CJIeIyeT YKPEILUISTh HOIICPECYHBIMM peOpaMu

KECTKOCTEH, TTOCTABIEHHBIMU € aroM (2,5-3)A,,, HO He MeHee JBYX Ha OTIIPaBOYHOM
anemenTe. [upuny pebpa b, npuHUManT He MeHee /,,/30+40 MM I TIApHBIX CUM-
METPUYHBIX pedep U A,,/24 + 50 MM U OJHOCTOPOHHETo pedpa; TOMIIIUHA pedpa JIOJLK-

Ha OBITH He MeHee 2b,,/R, /E .

3aBOICKUE CBAPHBIC IIBBI PEKOMEHIYETCS BBITOIHATH CIUTONTHBIMU TTOTyaBTOMATIITIE -
CKOIT CBapKO# B VIVIEKUCIOM Ta3e B HIDKHEM ITOJOXKEHWM, MOHTEXKHBIC BBl — PYIHOM
CBapKoii. BEICOTY KaTeTa TOSCHOTO IIBa HA3HAYAIOT B 3aBUCHUMOCTH OT TOJIIAHBI TTOJOK:
ee MPUHUMAIOT IT0 TaOIUIle MUHAMATHHBIX KAaTETOB IIMBOB HOPM IIPOEKTUPOBAHUA [6],
HO He MeHee 6 MM. B MecTax IPUMBIKAHWS K KOJOHHE APYIUX KOHCTPYKIIMM KaTeThl
MTOSICHBIX TITBOB KOJOHHBI YBEIMYMBAIOT JO pasMepa ITBOB IIPUMBIKAIONINX 3JIeMEHTOB,
TIPK 3TOM TITBBI OBBINIEHHOMN BBICOTHI 3aBOIAT Ha JUMHY 30k 10 00€ CTOPOHBI OT MECTa
MIPUMBIKAHWS. DTO TpeOGOBaHWE pacIIpOCTpaHsIeTcs] U Ha KOJOHHBI ¢ OJHOCTOPOHHUMU
MMOSCHBIMHM IITBAMU: B MeCTaX MNPUMBIKAHWSI K KOJOHHE KOHCTPYKIIMA ITOSICHBIC IMTBEI
JIOJDKHBI OBITH BEITTONTHEHBI ABYCTOPOHHUMHN M BBIXOAWTH 38 KOHTYPHI IIPHUKPEILITEMOro
slleMeHTa Ha YKA3aHHYIO BelMuuHy. [IpUMeHSTh OAHOCTOPOHHUE IMBHI paspelracTcs B
KOJIOHHAX, paboTaOMNX B YCIOBUAX OMM3KUX K ITEHTPAIbHOMY CXKATHIO, MHAYe HeOOXO-
JTIUMO BBITIOTHUTE TpeOOBAHMWS HOPM, IIPETbIBIsIeMbIe K N3TNOACMBIM DIeMEHTAM.
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IIpuMeHeHUE OJHOCTOPOHHUX YIJIOBBIX IIIBOB HE JIOIYCKAETCS B KOHCTPYKITHSIX:
TpYHIIBL I, SKCIUTyaTUpyeMBbIX B CPEIHEATPECCUBHON M CHIIBHOArPECCHUBHON cperiax; BO3-
BOJIMMBIX B KIIMMaTUYeCKUX paitoHax Iy, I, I1,, I15.

3aIuTy KOJIOHH OT KOPPO3WU CIEAYeT MPOU3BOIUTH B COOTBETCTBUM C YKA3AHUSIMU
rap CHull 2.03.11-85 «3ammura CTpOUTEIbHBIX KOHCTPYKIIMU OT KOoppo3um». B depte-
xax KM ciemyeT yKasplBaTh CIIOCOO 3aIllUTHI OT KOPPO3UM, MApKH MAaTepHAalIOB W TOJ-
IMAHY TTOKPBITHS (JUIS JTaKOKPACOUHBIX IMOKPBITHH — KOJUYSCTBO T'PYHTOBOUYHBIX WM IT10-
KPOBHBIX CJIOEB).

4.2.5. KoMmoHOBKa cedeHMii M pacyeT CKBO3HBIX KOJOHH. CTEepXEHb CKBO3HOMN
(petireTyaTot) KOJOHHBI COCTOUT W3 JIBYX BETBEH, OOBCIMHEHHBIX MEXIY CODOM coemu-
HUTEJIBHON pelneTkoit. s 1maTpoBhIX BETBEH KOMOHH KpalHWX PSIOB, €CIU 3aTpyiaHe-

HO KpEIUIEHHUE CTEHOBOTO OTPAXJICHUS K IOJ-
a) KaM JIByTaBpa, MPUMEHSIOT IIIBEUIEPHOE Ce-

_I:I 1_.-

_T JeHWEe B BUJE TOPSUCKATAHOTO WA XOMOMI-
| HOTHYTOTO TIBEJUTepa W3 JMCTa TOMIUHON 10
16 MM (puc.4.6). B MOIIHBIX KOJOHHAX IIPU-
MCHSIIOT CBapHBIC TMBEUICPBl W3 JUCTOB WUIA
rr —|— - - —|— ICTa W YronKoB. CeueHMST KOTOHH CPEeTHUX
i T i PSZIOB BBEITIOTHSIOT CUMMETPUIHBIMA W3 TIPO-
4‘»_ B +_ KAaTHBIX JIBYTABPOB, JTUOO COCTABHOIO CEYCHUS.
I—_ _|_ s - | e PaccTossHme mMexjay ocaMu BeTBeU /A, 3a-
BUCUT OT BBICOTHI KOJOHHBI, PACUYCTHBIX YCH-

0)
- _|_ - - - A, HaIMIASI WIM OTCYTCTBUS IIpoXoma B
4’» 4‘» YPOBHE TOPMO3HBIX KOHCTPYKIIUIH. DTOT pas-
! . Mep TpruHUMAIOT KpaTHbM 250 wmm 500 M,
- —|— = - —— = IpuveM OOIIHI pa3Mep He JOJDKEH IIPEBbI-
Puc.4.6. Turibl cedyeHUH CKBOZHBIX KOJIOHH LaTh rabapHTOB [EPEBOSKH.

@ - KOJIOHHBI KPAaHUX PSIAOB; 0 - KOJOHHEI HNcueprianme HecyIen CIIOCOOHOCTH CKBO-
CPeIHUX PAIOB 3HOTO CTEpKHS pa3BUBACTCI KakK CIMHBIN
mporiecc TPU B3aMMOJCHCTBUYM OOIIIe U Me-
CTHOIt (opM morepu ycroiumBoCcTH. OOIIMe edopMallMyd CTEPXHS IpU €ro HU3rude
CIIOCOOCTBYIOT POCTY YCWINI B Hanbojiee CKATOM BETBU, YTO IIPUBOJUT K CHIDKCHUIO €€
OTITIOPHOCTH, & 9TO, B CBOIO OYepe/lb, OOYCIOBIMBACT JAJBHEHINEE YBEIUMICHUE OOIIEro

H3THU0a CTCPXKHS.

B 1mpakTrke ITPOCKTUPOBAHUS CJIOXMIACH METOJMKA Pa3/eIbHON MMPOBEPKU CKBO3-
HOTO CTEpKHSI Ha ODINYI0 U MECTHYIO YCTOMYMBOCTE. [Ipu mmpoBepke oOIIeH yCTOWIMBO-
CTH paccMaTpUBAIOT MOHOJIUTHOE HICATM3MPOBAHHOE CEUEHUE U3 JIBYX IToJIoc Oe3 yuyeTa
BO3MOXHOCTH pabOTHI BETBH B IIpejieiax MMaHeId Kak caMOCTOSITEIbHOTO aieMenTa. [Ipu
MIPOBEPKE MECTHOHN YCTOMUYMBOCTH pacdeT POBOJST 10 HeJeOPMHUPOBAHHOM cxeMe 6e3
yuera BO3MOXHOTO YBEJIMICHUS PACUCTHOTO YCUIIUS BETBH BCIEICTBUE M3THOA CTEPXKHS
MIpU TIoTepe OOINel YCTOMIMBOCTA. HEKOPPEeKTHOCTh TAKMX PACUYCTHBIX IIPEATIOCHLUTOK
KOMIICHCUPYETCSI CUCTEMOIN CIIOXKHUBIIUXCS HOPMATHBHBIX KOI(DGUITUSHTOB, ITO3TOMY
METOIMKA Pa3/IeIbHBIX MPOBEPOK Ha OOIMYI U MECTHYI YCTOHYHMBOCTH JUIS THUITMTIHBIX
YCJIOBUH JaeT HAJCXKHBIC PEe3yJbTaThl, IIPOBEPEHHBIC ITPAKTHUKOMN SKCIUTyaTallii KOHCT-
pykiuii. OJHAKO TIPH BCIKUX OTCTYIUICHUSIX OT TAaKMX YCJIOBHE CJIEyeT BBITIONHSITD
pacuer 10 JeOPMUPOBAHHON CXeMe C YIeTOM B3aMMOJICHCTBUS OOINEH W MECTHOM
dopm norepu ycroiturBocT. Himke paccMOTpeHBI 00¢ METOIUKH.

IIpoBepKy 0OIIIeH YCTOMYUMBOCTH CKBO3HOTO CTEPXKHS IIPOMU3BOMIAT 110 (hopmyiie

N
N <. 4.4
G AR,y 44
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KoadhduimeHT ¢,, paBHBIA OTHOIICHUWIO KPUTHISCKOTO HAIIPSDKCHUS K IIpeAey Te-
KY9IeCTH, OIPEeICTIIIOT IT0 TAOINIe B 3aBUCMOCTH OT YCJIIOBHOM IIPUBEICHHON THOKOCTH
CTePXKHS W OTHOCHUTEIHHOTO SKCIIEHTPUCHUTETa. DTa TablWIla U COOTBETCTRYIONIME (hop-
MYJIBI TIPUBEZICHBI B HOPMaX IIPOCKTUPOBAHUS [6].

IIpoBepKa MeCTHOM YCTOMIUBOCTH TIPEACTABISACT COOOI pacueT BeTBU KaK CaMOCTOS-
TEIBHOTO ITEHTPATbHO CXKATOTO 2JeMEHTa, 3aKPEIUICHHOTO OT CMEIICHUU B IDIOCKOCTH
paMbl 2IIEMEHTAMA PEIIeTKH, a U3 TUTOCKOCTH paMbl — (DYHIaAMEHTOM W MPOIOTHHBIMUI
KOHCTPYKIIUSIMUA. PacdeT IIpOU3BOIAT IO hopMyIre

L <1
(peAbRch
KoaddurmenTt mpogorsHOro m3rubda ¢ ompelessIioT II0 HOpMaM IIPOSKTAPOBAHUS B

3aBUCMMOCTH OT paCYCTHLIX JIJIMH, COOTBCTCTBYIOIIINX pacycTaM B ILIOCKOCTH M U3 ILIOC-
KOCTH paMBbl. Ycums B BETBSIX HAXOMAT 11O (l)OpMyJ'[aMZ

(4.5)

Ny =N1§—2+hﬁ; Ny» :Nzlf—u%, (4.6)
0 0 0 0

rne N;, M; - pacyeTHBIE yCWINA B KOMOWHAIIMY, OIIACHOU 1A i-Oi BeTBUW; Y;, Y, — pac-

CTOSTHHE OT IIEHTpa TSCKECTHU KOJIOHHBI JI0 OCEH COOTBETCTBYIOIUX BETBEI.
IIpoBepky Hecyteit cITOCOOHOCTH CKBO3HOTO CTEPKHS 110 Je(OPMUPOBAHHOMN cxeMe
C YYCTOM B3aMMOJICHCTBHS OOIEIl 1 MECTHOI (POpM ITOTEpH YCTOMYMBOCTH [7] cliemyeT

MIPOU3BOIUTE TI0 hopMyIie

N
(Pb\VeARch

KoahduimmeHT v, XapaKTeprU3YIOIIHiT 06IIYI0 YCTOMIMBOCTD B ITIOCKOCTH PaMBI,
OIIPEISIISAIOT U3 TPAHCIIEHICHTHOTO YPABHEHIS

<1 (4.7)

- 3
m=t"Ve sos Ve , 4.8)
Ve 2
IIe A — YCTOBHAs [IPUBE/ICHHAS TUOKOCTD; M — OTHOCHTEIBHEIA 9KCIICHTPUCHTET.
VCIOBHYIO IPHUBEICHHYIO THOKOCTD BBYKCIIIIOT IO (POPMYIIE
Y (PbRy
h=hy —% 4.9)

e Ao — TIPUBEJEHHAS TMOKOCTh CKBOBHOIO CTEPXKHH, npuHumaemas mo CHull [6] B
3aBUCUMOCTH OT CXEMBI COCJUHUTEIBHOMN PEIeTKH.
OTHOCUTENBHBIN SKCIIEHTPUCHUTET HAXOMIAT U3 BBIPAXKCHUS

m=MA, (4.10)
N T
e M, N - pacueTHbIe YCUIUS B KOJOHHE; A, I — TUTOIAIb 1 MOMEHT WHEPITUU CEICHUS
KOJOHHBI; ¢ — PACCTOSHUE OT IEHTpa TSKECTH KOJOHHBI IO OCH Hambojiee CXKarToit
BETBU.
C HEKOTOPBIM 3aIlacoM JOIYCKAETCS BMECTO pellleHus ypaBHeHUS (4.8) mpuHUMATH
ko3 duireHT W 10 TAaGIMIle HOPM IIPOCKTUPOBaHUS [6] mist KoadduimeHTa ¢, .
Koadhduitment npomosnbHoro usruda ¢ dopmyrn (4.7), (4.9) onpenessior o CHull
[6] B 3aBUCHUMOCTH OT TMOKOCTY BETBU B IUIOCKOCTHA pambl. IIpr KOMITOHOBOYHBIX IIpej-
BapUTEJBHBIX pacyeTax 3HaueHWe 3Toro KoahGUITMeHTa 3a/1al0T Ha OCHOBAHUM OOIIIIX
coobpaxkenuit B npeaenax 0,8-0,9. Eciu BeTBb MoBepKeHa CXKATHAIO ¢ U3TMOOM OT pac-
IEHTPOBKH PACKOCOB, BETPOBOM MM CEHCMMYECKMX HArPY30K, CBAPOYHBIX HAITPSDKCHUIH
WA JPYIUX TMPUIHH, TO BMECTO KOI(GDUITMECHTA (0 TPUHIUMAIOT KOIDOUITHECHT O, ,
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OIIpeIeJIIEMBI IO HOpMaM MPOEKTUPOBAHUS [6] B 3aBUCUMOCTH OT YCIOBHOM TMOKOCTH
BETBU W OTHOCHUTEJIIBHOTO SKCICHTPUCUTETA MECTHOTO M3rMba.

PeniteTky cBapHBIX KOJOHH OOBIYHO Pa3MEINaloT B JBYX IUTOCKOCTSX, HO B JIETKHX
KOJIOHHAaX MOXET OBITh NPUMEHEHa OJHOILUIOCKOCTHAS pelleTKa, YCTaHOBJICHHAS IO
ocu cevyeHUd. J[BYXIUIOCKOCTHYIO PEIIETKY BBIMOIHAIOT W3 OAWHOYHBIX YTOJIKOB W
MEHTPUPYIOT Ha OCH BeTBel (puc.4.7a). Ilpu MIBEJUIEPHBIX CEUYCHUSIX IATPOBOM BETBU
BO3MOXHa IIEHTPOBKA pe-
MIETKK Ha oOymKku. B
ITOM cilydae I[pUA pacuere
KOJIOHHBI CJIEAYET YUWTHI-
BaTh TTIOTIOTHUATETbHBIA
MOMEHT B IIIaTPOBOU BeT-
B OT PacIleHTPOBKHU pac-
KOCOB. st JIYYIIIETO
BKJIIOUCHUSI OOEUX BETBEU
KOJIOHHBI KpalHero psia
B paboOTy Ha BEPTUKAIb-
HYI0 Harpy3Ky OT KpaHOB,
KOHEI[ packoca, ITPUMBI-
Kaloli K YCTYILY, CIEIy-
€T KPEIUTh K IOJKPaHO-
BOW BETBU.

C 1eIpi0 yMEHBIICHUS

pasMEPOB  Y3IOBBIX (haco-
Piic.4.7. ®parMenT cTepXHA CKBO3HOM KOJIOHHBI HOK peIIeTKY 3aBOIIT Ha
@, 0 - BADMAHTEL KOHCTPYKTHBHOIO O(QOPMIICHUS
y3JI0B U guadparmsel; I - auadpparma; 2 - pedpo

MoK BeTBelt (puc.4.7),
MMOTOMY TIIUPWHY ITOJOK
clelyeT Ha3HAYaTh BO3-
MOKHO OOJIBINICH. YTIIOBBIE IIBBI, MPUKPEIUIAIONITE (HPACOHKU COCTUHUTESIBHON PEIeTKI
K KOJJOHHAM BHAXJIECTKY, CJIelyeT Ha3HauaTh II0 pacyeTy W pacliojiarath ¢ JIBYX CTOPOH
¢daconku. B KOHCTPYKIIMSAX, BO3BOAMMBIX B KimMaTtwieckux pationax Iy, I, Il,, 13, a
TakXke IpU MIPUMEHEHHUUW PYYHOU IYTOBOM CBApPKU IIIBHI JIOJDKHBI OBITH HEIIPEPHIBHBIMHU
Mo Bcel mmmHe (acoHKU. B WMHBIX CIydasx BBl CIEAYET BBITOIHSTEH ITPEPBIBUCTHIMU,
yepeys IIIIOHKY ¢ JIBYX CTOPOH B IMAXMATHOM ITOpsifiKe. PaccTossHre MEXTy IMITOHKAMHI
HE JOJDKHO IIPEBBIIATh 15 TOMIMH (PacoOHKM.

B 1m1o/KpaHOBBIX YacTSX KOJIOHH KpaiHero psijia, B MecTax KpeIUICHUS] OTIOPHBIX KOH-
cojielt TOJl CTCHOBBIC MMAHETN CIEAYeT MPEyCMOTPETh OAKU W3 IIBEJUIEPOB, COCIIMHSI-
IOTIHE BETBU KOJOHHBI (prc.4.8).

Cmenosas 40
hdaHens Al N A
| dl Y
401
774'1' [20 sl
Ii”IIII |||=;=I
i [
X T:‘I I | |!|
X
' LLLJ TT I' ||
RS 8 ||| 8
1l |||
Onopnasn Ak l\fl Iy
KOHCO/1b T i

Puc.4.8. YcuneHune KOJIOHHBI B MECTe IIPUKPEIUICHUS OIMOPHOI KOHCOIH
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CTeHKH BeTBel TIPU A, = 2,3 CllelyeT YKPeIUISTh MMOTCPEeTHBIMIA peOpaMi KeCTKO-

CTH, KOTOPBIC JIOITYCKACTCS YCTAHABIUBATH TOJBKO B y3JIaX KPEIUICHUS COSTUHUTETHHBIX
perreTok. PasMmepbl Takux pebep HA3HAYAIOT 110 OOIMUM IIpaBUJIAM ITPOCKTUPOBAHUS
MEHTPATBHO CKATHIX 3JIEMEHTOB CIUIOIIHOTO CEUYCHUS.

JL1s TIOBBITIEHNST COITPOTUBICHUST KOJOHHBI CKPYUMBAHUIO YCTAHABIUBAIOT THUADPATMBI
(puc.4.7), KOTOpbIE pacrojiaraioT y TOPIIOB OTIIPABOYHBIX 3jIeMeHTOB. lIpemmourenue cie-
JIyeT OT/aBaTh aradparMaM B IUIOCKOCTH PACKOCOB, OJHAKO JIOITYCKAECTCS BBITIOMHSTH A~
¢parMy M3 OTpe3Ka IIBeepa /, pa3MeIleHHOTO TOPU30OHTAIBHO, 1 pedep 2. B KoloHHax ¢
OJTHOIUTOCKOCTHOM peleTKo auadparMbl CIe/IyeT paciioararh He pexe 9eM depes 4 M.

PerreTka CKBO3HOTO CTEpXHS paboOTaeT Ha IIOMEPEYHYIO CWIy, a IIPU HEKOTOPBIX
cxeMmax BOCIIPMHUMAET YacTh HOPMAJIBHON CHIIBI U M3rmoaroiero MoMmeHta. Ilociemnnee
OOCTOSITEIBCTBO HE MMEET IMPAKTUYECKOTO 3HAUYCHUS Kak (haKTop, pasrpyXalluii BeTBH,
TaK Kak ¢ MOIITHBIX BETBEH CHUMAETCS HUYTOXHAS YacTh yCWIHiH. BMecTe ¢ TeM OTHOCH-
TEJIBHO cllabast peleTka OKa3bIBaeTCsd CYIECTBEHHO TOTPYXEeHA W 3TO HEOOXOIUMO YIU-
TBIBATH IIPU ITPOCKTHUPOBAHUH.

Yeunre B packocax perieTKy OT MOTEPeYHON CUIIbI BEIMUCISIIOT 110 (hopMyJie

Q (411

" psina’
IJIe # — KOJMUYECTBO TUTOCKOCTEH PEIEeTKH; O — YIOJI MEXIY PACKOCOM W BETBBIO.

PacdeTHag monepeuHas cuia ) BbIOMpaeTcd Kak Oosbinasg W3 (HakKTHAICCKOU CHIIBI,
OIIPEIEIEHHOM IIPM CTATHCTUYECKOM PAcyueTe PaMbl, MO0 YCIOBHOU (., TO €CThb II0-
TEHITMAJIBHO BO3MOXHOM B MOMEHT ITOTePHU OOINEH YCTOWYMBOCTH KOJOHHBI, KOTOpAas
BeraucIsIeTcs mo gopmyne CHull [6].

VYeunus B packocax OT IPOAOIBHBIX jiechopMaliiii BeTBEM KOJOHHBI, 3arpyXeHHOM
HOPMAaJIBHOM crutoit N 1 M3THOAOIIIUM MOMEHTOM M, 3aBUCST OT CXEMBI COCIMHUTEIb-
HoOM perreTku. 1o sTOMY MPU3HAKY CXEMBI PEIIETOK MOXHO Pa3eUTh Ha Tpu Tumna [7]:
He BocnpuHuMarolnre N 1 M, BOCIIpUHUMAIONIAE TOJIbKO N 1 BoclpuHUMaroIme N u M.

K mepBoMy THUITy OTHOCHUTCSI TPEeYroJbHas W IIOJIypacKocHas pereTku (puc.4.9a).
CTOMKHU TTOIYyPaCKOCHOM PEIIETKH MUCIIBITHIBAIOT HE3HAYMTEIBbHBIN M3rUO TIpU OOKATUM
BETBEH, KOTOPBI MOXHO HE YIATHIBATH. EIlle MEHBIINHA M3TMO MMEEeT MECTO B pacKocax
TPEYTOJBbHOMN PEIeTKHU.

a

a) 0) 8)
N/

W
TR
Puc.4.9. CxeMbl COeIUHUTEITBHOM pelIeTKHA

a - He YyBCTBUTEIBHON K 00XaTHI0 BETBEH; § - yJacTBYIOIEH B paboTe Ha HOPMAJIBLHYIO
CUITY; 6 - YIaCTBYIOIel B paboTe Ha HOPMATBHYIO CHITy W U3TUOAIONINH MOMEHT

TpeyronbHas ¢ pacIiopKaMU M KpecToBast peleTkKu (prc.4.96) BOCIIPUHUMAIOT YacTh
MIPONONBHOM CHJIBI, HO He pearnpyioT Ha M3TMOaoMMWii MOMeHT. IIpu pacueTe OHI MOTYT
OBITH 3aMeHEHBl (PUKTUBHBEIM 2JeMEHTOM, pasMellleHHOM B IIEHTpEe TSOKECTH ITOoIeped-
HOTO CeYeHMSA. PacCKOCHI TaKHUX CXeM pabOoTaloT Ha CXaThe, PacliopKy — Ha pacTsoKeHMUe.
IIpu TpeyroabHOI ¢ pacTioOpKaMU cXeMe PEIIeTKI BEeTBU MCIIBITHIBAIOT M3TUO, UTO BeChMa
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OTPUITATEIFHO CKa3bIBacTCS Ha WX pabdore. BwITyolee IpejicTaBIeHNE O TOBBIINICHUN
HECYIEH CIIOCOOHOCTH CTEPXKHS 3a CUYEeT COKPAIECHUS PacIYeTHON UIMHBI BETBU TP
YCTaHOBKE PACITOPOK MOXKET OKa3aThCs JIOKHBIM. [IpM HEKOTOPBIX COOTHOINEHHSX T€O-
METPUIECKUX (DAKTOPOB ITONIOKUTEIBHBIN 3((DEKT COKpalleHus UIMHBL ITosica He KOM-
MMEHCUPYET OTpUIIATEIbHOE BIMSHUE ero u3rnda. M3rud BeTBe MOXHO YYECTh IMIyTeM
3aMeHBI KO3 UITUCHTA IPOJOIBHOTO U3THOa BETBU ¢p B dopmyie (4.7) xoadduriueH-
TOM @, , XaPAKTEPU3YIOLIMM CKATHE C M3THOOM.

PomOudeckasg m poMOuUyeckast ¢ pacliopKaMi CXeMbI perieTok (puc.4.96) 4yBCTBU-
TeIbHBl W K HOPMAJIBHON ciie M K HW3rubamoleMy MoMeHTy. VX BimsiHHMe Ha padoTy
CEUCHUSI MOXHO YYeCTh BBeJCHMEM (DUKTHUBHBIX DJIEMEHTOB, PACITONIOXEHHBIX IO OCSIM
BeTBeit. PackOChI TakKMX CXeM ITONIYYaIOT CXaThe, pacIliopKU pacTsokeHue. BeTBH KOJOH-
HBI TIPU POMOMYECKOT pellleTKe MUCITBITHIBAIOT U3THO.

IIpu ompeeeHUI TOMMOTHUTEIBHBIX YCWINI B packocax M M3THOANINX MOMEHTORB
B BETBIX YJIOOHO HCIIOIB30BATH MHXKEHEPHYIO METOAUKY [7], OCHOBAHHYIO HA BBEICHUH
B COCTaB IMOIEPEYHOro ceueHust (UKTUBHBIX sieMeHToB (puc.4.9). ITlocie pacuera
CTEPXHS C TAKUM CEUYCHHEM IO OOIMM TIPaBWJIAM ITPOU3BOIUTCS OOPATHBINA TIEPEXOI OT
(UKTUBHBIX 2JIEMEHTOB K pealbHbIM. DOPMYIIBI U PEKOMEHIAIIMY TSI TTOJIOOHBIX TIepe-
XOZI0B pHUBEJCHBL B padoTe [7]. 37ech OHM HE ITOBTOPSIOTCS, ITOCKOJIBKY CXCMBI pelle-
TOK, YYBCTBUTEIBHBIX K HOPMAJIBHOMN CIJIe W M3rMOAI0IIEMY MOMEHTY, IIPUMEHSIIOT PEIKO.

4.3. PACYET 1 KOHCTPYUPOBAHUE DJIEMEHTOB M ¥3J0B KOJIOHH

4.3.1. OronoBKH KoJoHH. OTMpaHWe CTPOIMIBHBIX (hepM Ha KOJIOHHBI MOXET OBITh
CIIPOEKTUPOBAHO CBEpXy WIM cOOKYy. OTMpaHue CBEpXy IPUMEHSIOT IIpH ITapHUPHOM
MIPUCOCIMHEHWH PUTENII K KOJOHHE, OITUpaHue cOOKY — Kak IIpU IMApHUPHOM TaK W P
KECTKOM.

IIpu 1IapHUPHOM COTIPSLKEHUM PUTEIIST ¢ KOJOHHOM JIEHUCTBYET TOJMBKO BEPTUKAIBHAS
cwia F, paBHag OIOpPHON peakiiiu cTporuibHOU (epmbl. Ilpu omupanuu depmbl Ha
KOJOHHY cBepxy (puc.4.10) sTa cwia depe3 CTPOTaHHBIN (hiaHel] HaJIOIOPHONW CTOUKMH
¢depMbl IepellacTcd Ha ONOPHYIO ILIUTY 2 ToiamuHoi 20-30 MM M Jajiee ¢ IIOMOIIBIO
OITOPHBIX pebep 4 MepeXoMUT Ha CTEHKY W PABHOMEPHO PAaCIpEe/sIeTCs M0 CEYCHUIO
CTEPXKHs KOJOHHBI [. HIMHY OIOPHBIX pedep [, HA3HAYAIOT M3 YCIOBUA Pa3MEINCHUS
CBapHBIX IIBOB, 00ECIIEYMBAIOIINX TIepeady Ciibl F ¢ pedep Ha CTEHKY KOJIOHHBI HO HE
oonee 85Ky - rme Ky - BoicoTa Karera iuBa. Tommuny pedpa f,= (14-20) MM, HO He

menee 0,5 E/Ry ero IIUPHUHBI, OIIPEICISIOT pacueToM Ha cmsarhe. Ha sty Xe cumy F

[IPA TOHKUX CTEHKAX HEOOXOJIMMO IIPOBEPUTH 3AlllUTYy CTEHKHM OT Cpe3a ee 10 TpaHsM
KpeluleHus pedpa F/2[,1,Ryy,<1. Eciu 3T0 yCIOBHME HE BBIIONHACTCS, BO3SMOXHO MECT-
HOE€ YCWJIEHHE CTEHKU OrOJIOBKA KOJIOHHBI IIyTeM YCTPOMCTBA BCTaBKU. OMOPHYIO ILIUATY
OOBIYHO YCTAaHABIUBAIOT Ha (hpe3epOBAHHBIA TOPEIl CTEPXKHS KOJOHHEI, YTO 00eCIIeYnBa-
€T IUIOTHOE MpWleraHue K IUIMTEe ¢ [epejadeit ONOpHOrO JaBieHUs F HEeIocpe/ICTBeH-
HBIM KOHTAKTOM ITOBEPXHOCTEH, OPTOMY CBapHBIC IBBI COIPSDKEHUSI STHUX DICMEHTOB
Ha3HA4YalOT KOHCTPYKTUBHO ¢ MUHWUMAIBHBIM Da3sMepoM KaTeTa TS JIAHHO! TOIIIMHBI
CTBIKYEeMBIX 2JIeMeHTOB. Eciii 00paboTKa TOPIIOB He MPeJlycMOTpeHa, TO CBapHBIE IIBEI
JIOJCKHBL OBITh pacCUYMTAHBI Ha CHTy F.

OrnopHoe pedpo ((raHel]) CTPOIMIBHOMN (hepMbl JIOJDKHO OMUPATHCS BCEl OBEPXHO-
CTBIO Ha IUIATY OrOJIOBKA. BO3MOXHBEIA IIPU U3TOTOBICHUKM WJIM MOHTaXe I[EPeKoC
(iranIra M3 WIOCKOCTH (hpepMbl MOXET BBI3BATH HEPABHOMEPHOE JIABJICHUE HAa OIOPHBIE
pebpa 4, B pe3yJbTaTe 4eT0 OHU B CBOIO OUepe/lb OYIYyT OKa3bIBaTh MECTHOE JIABJICHUE Ha
CTEHKY KOJIOHHBI U3 €€ ILIOCKOCTH. s Iiepe/lau 3TOro JaBiIeHUsT Ha IOJIKU KOJIOHHBI
HU3 OIOPHBIX pedep oOpamisieTcs MONePeTHbIMI peOpaMu 5, pa3sMepbl KOTOPBIX U CBap-
HBIX 11IBOB KPEIUICHUS IPUHUMAIOT KOHCTPYKTUBHO.
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BeprukanpHoe maBiIeHHUE OT IOJCTPOIMIBHON (hepMbI IlepeiaeTes 4Yepe3 OIMOPHYIO
IUTUTY HETIOCPE/ICTBEHHO Ha CTeHKY KOJOHHBI, KOTOpas IIPU HEOOXOIMMOCTH MOXKET
OBITh yCUJICHA HAKJIAJKaMU 6.

BricoTa ceyeHMs KOJOHHBI MOXET M3MCHSITHCS B IMUPOKUX IIpeJieiaXx, KpoMe TOTO,
IpHU HATUYAKW IIPOXOJIa 10 KPAHOBBIM IIYTSIM BEPXHUE YaCTU KOJOHH CPEIHUX PSIOB
MOTYT OBITh CMEIEHbI OTHOCHUTEJIBHO BEPTUKAIBHBIX OCEl B CTOPOHY OJIHOTO U3
CMEXHBIX TTPOJIETOB. Bece 3T0 00yCIIOBIMBAET HEOOXOIUMOCTh TIPUMEHCHUST PA3IUUHBIX
BapUAHTOB pa3MEIeHUSI OMOPHBIX pedep, B TOM uyuciie opopMIICHHE UX TI0 THUITY JIETAIH
3, NMpUBApeHHON K CTEHKE U IT0JIKe KOJOHHBI (puc.4.10, ceu.a—a). IIBBI KperuieHUs
JIETATH PEKOMEH/IYeTCS PACCUMUTHIBATE HA cHity 1,2F JIJI TOTO, YTOOBI YYECTh BO3MOXHYIO
HETapaUTeIbHOCTh TOPIlA OIOPHOTO pebpa ¢depMbl M OIMOPHOHN IUIUTHI KOJOHHBI
(tiepekoc daania). CxeMbl OCHOBHBIX TEXHOJIOTHUYCCKUX PEIICHUH 110 KOHCTPYKTHUBHOMY
o(hOPMIICHHIO OTOJIOBKA IIPHBEIACHBI Ha pHUCYHKe 4.10. IIpu BhIHOCE OIIOpHBIX pedep Ha
KOHCOJIb, TIOCICIHSAS PACCUUTHIBACTCS 110 THUITY KPaHOBOM KOHCOMM (cM.11.4.3.3).
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Puc.4.10. Y3en mIapHUPHOTO ONMPAaHUSA CTPOMWIBHOM (hepMBl Ha KOJIOHHY
¥ BapUAHTHI €TO TEXHUIECKUX peleHui
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IIpu XeCcTKOM COTIPSDKEHHWHM PUTENS ¢ KOJIOHHOW CTpomuiIbHAas dhepMa IIPUMBIKAET K
KoJIoHHE cOOKy (puc.4.11a). OmnopHoe napieHue F mepesacTcss Ha OIMOPHBINA CTOJNUK W3
nucTa Toamraon 30 -40 MM i pu F <250 kH u3 oTpeska yrojika co cpe3aHHO MoJ-
kott. [To oTMEUeHHBIM BBIIIIC COOOPAXEHIUSIM YIJIOBBIC IIBBI KPEIUICHUS CTOMUKA PACCUM-
TBHIBAIOT Ha ycuime 1,2F , a muaMeTpbl OTBEPCTHH JUTS TIPUKPEIUICHUS] OTIOPHOTO (iraHIia
¢depMbl K KOJTOHHE Ha3HA4YaIoT Ha 3—4 MM OOJblIe JuaMeTpa OOMTOB. BONTHI pacCUYMTHI-
BAaIOT HA TOpU3OHTATBHOE ycwine H= M/h, tne M - M3rubaronuiit MOMEHT B BEpXHEM
CEUCHUWH KOJIOHHBI JUIST PACYCTHON KOMOWHAITMK HArPY30K, BBI3BIBAIOIIAX OTPHIB (hiaHIIa
OT KOJOHHBL. IIpM KOHCTPYMPOBAHWUU Y374 COIPSDKEHUS CIEIyeT CTPEMUTHCS K COBME-
IMEHUI0 CepelMHBl OTOPHOro ¢iaHIla ¢ OChI0 HIDKHEro mosica ¢epMbl. Eciu raGaput
MOCTOBOT'O KpaHa WK JIPyTWe IMPUYUHBI HE ITO3BOJSIOT 3TOTO JTOOUTHCS, HEOOXOIMMO
IPOBEPSTH ITPOYHOCTH OOJITOB C YUYETOM BHEIIEHTPEHHOIO TIPWJIOKEHUS YCHUIHUS OTHOCH-
TEJIBHO TIeHTpa OOJITOBOTO TIOJIS.
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Puc.4.11. XKecTkoe conpsokeHHe PUTEIS ¢ KOJIOHHOI

T'opuzonTansHas cwia H 1epemaercs Ha CTEHKY KOJOHHBI B OCHOBHOM Ye€pe3 ITOsIC-
HBIE IIBBI. Pebpa KEeCTKOCTH B STHUX YCJIIOBHUSIX JIHIIB OOCCIICUUBAIOT MECTHYIO YCTOWYM-
BOCTH CTCHKHM KOJIOHHBI M CIyXaT JETATIMUN KPEIUICHUS CBS3€l MO HIDKHUM Iosicam
crponmiibHBIX hepMm. Ilpu orpenenenun 1ot cwisl H= M/h ciemyeT paccMaTpUBaTh
KOMOWHAIIMIO HArpy30K ¢ HAWOOJBIIUM IO abCOTIOTHON BEJIMYMHE W3THOAIONIUM MO-
MEHTOM B BEpXHEM CEUCHWM CTONKHM IOIEPeYHOl pambl. Eciau IeHTp y3/a CMeIeH 110
BEPTUKAIA OTHOCUTEIBHO TeHTpa (haCOHKHU HA SKCIICHTPUCUTET e , TO IPOYHOCTH IOSIC-
HEIX [IBOB KOJOHHBI ITPOBEPSETCS 10 (hopmyire!

H + 6He
WrKyely 2B K I

SRy VorYe s (4.12)

1 3pech u janee pacuer CBApHBIX COEIMHEHIHIl C YITIOBEIME ITBAMH NIPUBOIUTCA TOMBKO TS yC-
JIOBHOTO Cpe3a 1o MeTasuly IBa. Ecim BrRysYir> Bz RyzYwsz » TO HEOOXOTMMO BEHIOJIHUTE PacdeT
Ha cpe3 M0 MeTaJUTy TPAHUIIHl CTIIABIICHUS.
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B IIPOTHUBHOM CJIy4ae BTOpOE cjaraeMoe He YYMThIBaeTcd. Ha 3Ty Xe cuily IpoBepsieTcs
[POYHOCTh CTEHKU B 30HE NPUMbBIKAHUS OTIOPHON daconku: M/, 4, R,y <1.
ITpoyHOCTh CTEHKM KOJIOHHBI B IIpeJieIaX BBICOTHI PEIETIATOTO PUTEIIST PAMBI CJICITY-

€T IPOBEPATH 110 (hOopMYyJIe
vo? + 3t <LISR,Y,, (4.13)

tne o=Mh,/21+S/A; t=H/t,h,; A, I - WIomane ¥ MOMEHT WHEPIIMU B IDIOCKOCTHU
paMbl TOMEPEYHOTO CEUYEeHUS KOJOHHBI; S — CyMMapHOE JaBjeHUE, IepeaBaeMoe Ha
KOJIOHHY TIOJICTPOIMIBHBIMUA M CTPOITWJIBHBIMA (hepMaMi ¢ HUCXOASIIUMHK OITOPHBIMHU
packocaMmm.

BapuaHThl KpeluleHHUsT BEpXHETO TOosica CTPOIMMIBHON (hepMbl K KOJOHHE ITOKAa3aHbI
Ha puc.4.11a,0,6. 1IpUMECHUTEIFHO K pPacdeTy 2TOrO y3jia OCTAIOTCS B CHUJIC BCE PEKO-
MCHIAITAY TI0 pacyeTy HIDKHETO y3JIa, OTHOCSIIHUECS K BOCIIPUSATHIO W TIepejiade TOpH-
30HTATBHBIX yeruii H.

W3MmeHnenreM TONIMMHBL (haHIa ! W PACCTOSHUA MexXay Oontamu b (puc.4.11a)
MOXHO MCKYCCTBEHHO pEryJMpoBaTh 3HAUYCHWE IPE/ICIFHOIO MOMEHTA IOMEePEeYHOMN
paMbl B MECTE COIPSDKCHUS pUIellss ¢ KOJTOHHOH [1]: M= 2,6atzRyh/ b. IlotpedbHOCTH B
TaKOM PETYJIUPOBAHUN MOXET BO3HUKHYTH, HAIPUMEP, TP KEJTaHUN OTPAHUIUTH CKU-
Malolee ycuine HIDKHero Irosica ¢hepMbl B KpaitHeit mamenu. [Ipu Tommuae daaHIa
nopsiika 8 — 10 MM ¥ paccTostHUM Mexry 6osramu b= (160...200) MM COIIpsSDKEHUE PUTEIS
¢ KOJIOHHOI MOXHO paccMaTpuBaTh Kak IMapHUpHOeE. pyruM BapHaHTOM IIAPHUPHOTO
MIPUKpEIUIeHUs (hepMbl K KOJTOHHE COOKY SIBISIETCS COIIPSDKCHUE ¢ HEell BepXHEro Iosica
¢depMBbI 110 cXeMaM, IPUBEICHHBIM Ha purc.4.116,6, Ha 0OITaX HOPMAIIBHONM TOYHOCTH,
MMOCTARJICHHBIX B PACCBEPJICHHBIC WM OBAJIBHBIC OTBEPCTHUS O3 MPUMEHEHUS MOHTAX-
HOU CBapKW.

4.3.2. ITpoem B cTeHKe KOJIOHHBI [IJ1s mpoxona. [IpoemM B cTeHKe KOJIOHHBI (puc.4.12)
YCTPAMBAaETCS B TOM cllydae, KOoTja rabapuThl MOCTOBOTO KpaHa He ITO3BOJISIIOT OpraHU-
30BaTh IMPOXOJ BAOIb IMMOJKPAHOBBIX IIyTelt BHE CTEHKHM KOJOHHBI. OCIabICHHYIO TIpO-
€MOM CTEHKY YCWJIMBAIOT oOpamMieHUEeM IpoeMa JimctamMmu. Ecan octapinmecs He ocirad-
JICHHBIC IIPOEMOM YYAaCTKM CTCHKH MMCIOT MIUpHHY Oojee 200 MM, TO JIMCTHI OOpamiic-
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Puc.4.12. IIpoeMm B cTeHKe KOJIOHHEI JJId IIpoXoaa
a - TeXHIYIeCcKoe pellieHue; O - pacueTHas cxeMa
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HUSI [IPUBApUBAIOT K CTEHKE C TOPIIA YIUIOBBIMU IMBaMW. 7151 HaBeJleHUI Ha CTEHKY KO-
JIOHHBI IIpOpe3eit B JIMCTax IOCIEIHUE JeNaloT U3 IBYX 4acTel W CTBIKYIOT ITOCIE yCTa-
HOBKU. [Ipm by <200 MM JIUCTEL 0OpaMIIEHUS IIPUBAPUBAIOT K CTEHKE COOKY C IIpeBaph-
TEJIBHON pa3eIKONM KPOMOK U IIOABApPKOM KOPHS I11BA.

CeveHre KOJIOHHBI B MECTE IIPOXOJa JIENAI0T PaBHOIIPOYHBIM C OCHOBHBIM, ITO3TOMY
MIPOBEPSIOT €ro Ha KOMOWMHAIMIO yewrumid M, @, N, IIpUHATYIO 34 PACUCTHYIO IIPU IIPO-
€KTUPOBAHWM HAJKPAHOBON YacTW KOJOHHBEL HopMalbHBIE YCWUIUS B BETBSX KOJOHHBI
(puc.4.12 6) MOXHO OIPEJIETUTh U3 YCIOBUM paBHOBECUS YACTH, OTCEYCHHOU 10 TOUYKAM
HYJIEBBIX MOMEHTOB.

HopmanpHasg cxxumaromas cuia OyaeT

Ny =N M (4.14)

2 a

a M3rUOAIINI MOMEHT oIlpeienuTcs: dhopmynoit M, = Qh/4. BeTBb KOJOHHBI JIOJDKHA
OBITh TIPOBEPEHA T10 ATUM YCWIAAM Ha YCTOMYMBOCTD B TUIOCKOCTH Y U3 IUTOCKOCTH PaMbl.
IIpr BeUCTEHUM KO3 dUITMEHTa @, PACUCTHYIO JUIMHY B IUIOCKOCTH PaMbl IIPUHUMAIOT
o cxeMme, MPUBEJCHHON Ha prc.4.3 6, T. €. PABHOU BBICOTE IIPOXO/IA; PACUCTHYIO [TUHY W3
IUTOCKOCTH paMbl HA3HAYAIOT TaK Xe, KaK IPU MOA0OPE OCHOBHOTO CEUYCHUS, T.€. PABHOU
PACCTOSTHAIO MEXITy TOUKAMHU 3aKPEeIUICHUsT HAJIKPAHOBOU YacTW KOJIOHHBI BIOIb 3aHUS.

CpapHble TIBHI 3a TIpejielaMA IIpoeMa JOJDKHBI OOSCIIeUUTh Tlepefavdy YCWIIA ¢ JIUC-
TOB OOpaMJICHWS Ha CTEHKY KOJOHHBI. OTH YCWIWS IIPUHAMAIOT PaBHBIMUA HECYIEH
CIIOCOOHOCTU JTMCTOB oOpamiieHust: biR,y, , mosromy 1, >biR, /4B+K:R, (v, . Ha Takoe xe
yCWIMe JOJDKHA OBITh IMPOBEPEHa MPOYHOCTH CTEHKW KOJIOHHBI B 30HE €€ BO3MOXHOTO
cpesa: biR, /24, LR <1.

4.3.3. IloakpaHoBble KOHCOMU. [[JIsT onMpaHusT TTOAKPAHOBBIX OaTOK Ha KOJOHHBI MO-
CTOSTHHOTO CEUEHUS YCTPauBalOT KOHCOMU (puc.4.13) IMperMyIIecTBEHHO OJHOCTEHYA-
Thie. [I[poBepKy HAIIPSKEHUI B OITOPHOM CEUYCHUMN OJTHOCTEHYATOU KOHCOJM JIOITYyCKaeT-
C4 MIPOU3BOJUTE B IIPEIIOIOXKEHWN, YTO U3THOAIONUNA MOMEHT BOCIIPUHUMAECTCS TOJIBKO
nonkamu: My /hiAg R,v.<1, a nomepeudas Cuia — CTeHKOM KoHconu P/A.Ryy.<1. Ha
yewie H=PI/h, TakKe IOJDKHBL OBITH IPOBEPEHBL CBapHBIE IIBBI, PUKPEILILIONIHAE
MOJIKM KOHCOJK K KOJOHHE; IBBI KPEIUIEHWsI pedep XKEeCTKOCTA KOJOHHBI K TTOJNKE U K
CTeHKe Ha juiiHe He Oornee 85B:Ky ; MOJNKa KOMOHHBI Ha PACTSKEHUE B HAITPABICHUN
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Puc.4.13. ITogkpaHOBBIE KOHCOJIN
- OIHOCTeHYATasI CIUIONTHOM KOJOHHLL, § - OMHOCTEHUYATasg CKBO3HOI KOJTOHHEI,
8 - IByCTeHuaTasg CKBO3HOM KOJIOHHBI
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TOJIIMHBI TIpOKaTa; TOHKAas CTeHKa KOJOHHBI Ha cpe3 10 TpaHsSM KpeluieHus pedep. B
MecTe IIPUMBIKAHWUS KOHCOIH CTeHKAa KOJOHHBI paboTaeT B YCIOBHSIX CIOXHOTO HAITPsi-
KEHHOTO COCTOSIHUS, TTOTOMY HEOOXOIMMO MPOBEPUTH €€ ITPOYHOCTH 110 ITPHUBEICHHBIM
HAIIpsDKeHUSM, IpuHUMas B ¢opmyne (4.13) cienyoliue 3HAYCHUS KacaTeIbHBIX
1=(Q+ H)/A,, 1 HOpMaIBHBIX HAIIPSDKECHWI:

o=N/A+Mh,/2I, (4.15)

BepxHi010 TIOJIKY KOHCOJIHM KOHCTPYKTUBHO JIEJAOT OOJBINECH TOIIWUHBI, YeM HITK-
HIOIO, TIpIYeM pedpa B KOJIOHHE ITPUHUMAIOT TAKOM XK€ TOJIIUHBI, KaK W TTOJKHU KOHCOJIHU.

Kperuieare omHOCTEHYATON KOHCOIHM K CKBO3HOM KOJIOHHE PACCUYMTHIBAIOT TaK Xe,
KaK MPUMBIKaHWE KOHCOJM K CIUIONIHOM KoJToHHe. lopusoHTanpHas cwia H tepemaercs
yepe3 cBapHbIe MIBBL W, (puc.4.136), COCIUHSIONHE TTOJIKA KOHCOIU CO CTEHKON U IOJ-
KaM¥ BEeTBU KOJIOHHBI. CeueHMe KECTKON BCTaBKW B KOJIOHHE IIPUHUMAIOT, Kak MpaBH-
JIO, TAKUM Xe, KaK CeYCHUe KOHCOJH.

IIpu trepenade OONBIIMX YCWINH yCTpaWBaiOT JIBYCTECHUYATYIO KOHCONb (puc.4.136).
CedeHME KOHCOJM IIPOBEPSIOT Ha AcicTBMEe MOMeHTa M=P/ U momepedHoit CHiabl P.
VYeunus i pacueTta IIBOB KPEIUICHWS KOHCONMH K BETBSIM HAXOISAT M3 YCIOBUM paBHO-
Becust: Fi=Pl/h; F,=P(h+[1)/h u yBemmumBatoT Ha 20% g ydeTa BOSMOXHOCTU He-
DPaBHOMEPHOM Iepefiaui HArpy3Ki Ha BETBH KOHCOJIH.

4.3.4. IlogkpaHoBble TpaBepchl. B CTyleHYATHIX KOJOHHAX ITOJKPAHOBBIC OAIKK OITH-
paTcs Ha YCTYH KOJOHHBL. IS Tiepesadu yCUIU OT BepXHEH YacTh KOJIOHHBI M ITOJ-
KPAHOBBIX OAJIOK Ha HIDKHIOW YacTh B MECTE YCTYIIA YCTPaWBAIOT TpaBepey, Kak MIpaBH-
JIo, ogHOocTeHuYaryo (puc.4.14). IlpuMeHeHMe ABYCTECHUYATBIX TpaBepc JOIycKaeTcsl B
UCKITIOUUTEIBHBIX CIYYasix IIPU OOJBITNX YCUITUSX.

Ilo cxeme padoTHI TpaBepca I MOXET paccMaTpUBaTECS KakK Oallka ¢ MPOJIETOM A,
IMapHUPHO oOIlepTas Ha BETBM IIOJAKPAHOBOM YacTW KOJIOHHBI. BrTa Oagka 3arpyxkeHa
cwioil N, TIPUIOKEHHON MO0 OCH BEPXHEH YacTW KOJIOHHBI, W JIBYMSI IIPOTUBOIIOIOXHO
HAIIpaBICHHBIMU cWiIaMu M /A, , TIPWIOKEHHBIMU 10 OCSIM TIOJIOK HAJTKPAHOBOW YaCTH.
Kpome Toro, Ha orope GaJK¥ 10 OCU ITOJAKPAHOBOM BETBU TIPIUIOKeHA ciia D, koTopas
MOXET Iepe/laBaThCs Ha TpaBepcy ¢ KoadduimmeHToM k=1,2, YIYUTHIBAIOIIAM HEPABHO-
MEpHOE paclipejiciieHne KPaHOBBIX YCWJINIM, BCJIEJCTBHME BO3MOXHOTO IEpeKoca ITOBepX-
HOCTH OIIOPHBIX pedep OaTOoK.

s pacyera OaIKKW-TpaBepcChl CICAYET HANTH TaKyl KOMOWHAIMI0 ycrumidi N u M B
CEUCHWH TIOTIEPEYHON paMbl BBINIE YCTYIIa, KOTOpas JaeT HaWOOJBIIYIO peakIlMio Ha
KOHTIE, OTICPTOM Ha ITOIKPAHOBYIO BETBb:

Nhy, M
2hy "y

Ilomepevnas cujia B OIIOPHOM CEUYEHWUU TpaBepchl OyneT Q;=F+kD/2, a HanboIh-
MU MOMEHT B CEUECHUHU O] ITOJIKOW BEepXHEH YacTW KOJOHHBI paBeH M;=F(hy-hy).
HopMmajibHble 1 KacaTe/bHbIe HAIPsDKEHMs [IPOBEPAIOT 110 dopmyrtam: M,/ WiR,v.<1,
Q;/A:R,v.<1. llpx omnpepeneHUM MOMEHTa COIPOTUBICHUA W; U IUIOMIAIM CEYECHUS
TpaBepchl A; OOBIYHO BKITIOYAIOT TOJIBKO BEPTUKAIBHBIN JIUCT, BBHICOTY KOTOPOTO Ha3Ha-
qatot (0,5-0,8)A;. lopuzontanbasie pedpa 3-S5 Ha puc.4.14 (mosica TpaBepchl) B padboTe
HE YYUTHIBAIOT, MX Pa3MEpPhbl HA3HAYAIOT KOHCTPYKTUBHO, IIPpUHUMAs TOIIMHY 10 - 14 MM.

TpaBepcy KOJOHHBI CPEJHETO Psfia PACCUUTHIBAIOT aHATOTUIHO. MOPMYIBI JUIST BBI-
YUCJICHWN OIOPHON peakliuit, IOIepevYHOl CUIbl M MOMEHTAa 3allUCHIBAIOT € YYETOM
PACIIONIOKCHUST YKA3aHHBIX BBIIIE COCPENOTOUYCHHBIX cuil N u M/h. Tak, npu cCUMMET-
PUYHOM DPACITOJIOXEHUU BEPXHEH YacTh KOJOHHBI OTHOCUTEEHO HIDKHEH 3TH (hOPMYIIBI
OyJIyT UMETh B

F=N/2+M/h,; Q,=F+kD/2; M,=F(hy —h,)/2.
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Puc.4.14. IlogkpaHoBas TpaBepca

Ilepenava ycuimuit N M M ¢ BepXHEH YacTU KOJIOHHBI HA TPaBEPCY OCYIECTRISIETCS
yepe3 CBapHBIC TMIBBI. [IpOYHOCTH CTHIKOBOTO IITBA CTEHKU MPOBEPSIOT IO HOPMAITBHBIM
HAIIPSDKEHUSIM B KpalHMUX Toukax 1o dopmyrne tuma (4.15). Ilpu mepemave ycuimuii c
MTOJIOK paboTy CTeHKU OOBIMHO He yuuThIBaoT. Ha ycumue N/2+ M/h, npousBomdaT pac-
YeT CTBIKOBOTO IIIBa ITOJKW, YIJIOBBIX IIBOB HAKJIAJKA 9 W YITIOBBIX IITBOB pebep 7.
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BeptukansHOe HaBieHHE OT pa3pe3HbBIX IMOJKPAHOBBIX OATOK, a TakKe Hepa3pe3HbBIX C
OJIHUM OITOPHBIM peOpoM TepenaeTcs Ha Gpe3epOBaHHYIO MTOBEPXHOCTh CTCHKU TPaBEPCHI
yepe3 TOPU3OHTAIBHYIO pacIIpelleIATEIbHYI0 IUmMTy ToamuHoi 20 -30 MmM. IIpoyHOCTH
CTCHKM Ha CMATHE HpoBepdAioT 1o dopmyne D/HIR,v. <1, thoe [ - umMHa CMUHAEMOMR
MOBEPXHOCTH, BKJIIOUAIONIAS IMUPUHY OIOPHBIX pedep MOJKPAHOBOM OaJKW U YIBOCH-
HYIO TOJIIHUHY OIMOPHOM IUIUTHI. MCXOnd W3 9TON IIPOBEPKH, OOBIYHO HA3HAYAIOT TOJI-
IMUHY CTCHKUA TPaBEPCHI.

Kperuienue TpaBepchl K CTEHKE BETBH KOJOHHBI BBITIOIHSIOT OOBIYHO Yepes3 IIpopesb
B CTEHKE 3TOM BETBM M pacCUMTHIBAIOT Ha ycuiue F+ D. TpeOyemast mivHa pa3MerieHus
YeTLIPEX YIJIOBBIX LIBOB, HO He Ooiee 85BsK; ompenelsdeT MMUHUMAILHO BO3MOXHBIA
pasMep BBICOTHI TpaBepchl /; . Ha 3TO Xe ycwime MoDKHA OBITH IIPOBEpEeHa Ha Cpes
MMPOYHOCTh CTEHKU ITOJAKPAHOBOM BeTBU KOJIOHHBI (F+ D)/2t,h:Ryv.< 1. Ecnu 31O yCio-
BHE HE BBITIOJHSIETCS, a BBICOTY TPaBEPCHl YBEIMIMBATH HEXEIATEIBHO, TO HEOOXOIUMO
JleaTh BCTABKY B CTECHKE ITOJAKPAHOBOM BETBU KOJOHHEI.

4.3.5. Ba3bl KonoHH. ba3a sBIsIeTCSA OIOPHON YacThI0 KOJOHHBI U CIYXHWT IS Iepe-
JTAY YCWINH ¢ KOJIOHHBI Ha (yHmaMmeHT. KOHCTpYKTHUBHOE pellleHue 0a3bl 3aBUCUT OT
THIIA W BBICOTHI CEUEHUS KOJOHHBI, CIIOCO0A €€ COIPSLKEHMS ¢ (DYHIAMEHTOM U IIPUHSI-
TOTO METO/Ia MOHTaXa KOJIOHH.

B 3aBUCMMOCTH OT THUIIA W BBICOTHI CEUCHUS KOJIOHHBI IIPUMEHSIOT OOINMME W pas-
JeapHbIe 0a3bl (puc.4.15), KOTopble, B CBOIO O4Yepellb, MOTYT ObITh 6e3 TpaBepc, ¢ OOIK-
MU WIM Pa3/ieIbHBIMU TpaBepcaMi, OJHOCTEHIATHIME JTMOO JIBYCTCHYATHIMHU.

a) ) 8) 2)
| oy 2 IEIT
b) e) %) ng .
T T M [

Puc.4.15. CxeMnl 6e3 KOJIOHH
a, 6 - 0e3 TpaBepc; ¢ - oOAHOCTeHYATas; ¢ - IByCcTeHJaTas ¢ pasfeIbHBIMU TpaBepCcaMu;
> > > >
J, e - IByCTeHUaTas ¢ OOIMUMHU TpaBepcaMU; Jc - pasfdedbHas CKBO3HON KOJOHHEI

C TIOMOIIBI0 Ga3bl OCYIECTRISIETCS KECTKOE WIH MAPHUPHOE COIPSIKEHIE KOJIOHHBI C
dyunamenToM. IIpr KeCcTKOM COMPSDKEHUN MPEAYCMATPHUBAIOT COOTBETCTBYIOINIYIO 3aJICJIKY
B OeToHe (PyHIaMEHTA aHKEPHBIX OOJITOB, YCTAHOBICHHBIX B ITUIOCKOCTH (IUTOCKOCTSIX),
MapaJUTeJIbHBIX TUIOCKOCTH pambl (puc.4.156). Ilpu 1mapHUpPHOM 3aKpeIUICHUU aHKEpPHBIC
OOJTHI PAa3MEINaOT ¢ JIBYX CTOPOH KOJOHHBI IO €€ OCH IIEPIICHANKY/ISIPHO TUIOCKOCTH pa-
MBI (puc.4.15a). BTo obecrieurBaeT HEKOTOPYIO IMONATIMBOCTH Y374 II0 OTHOIIEHWIO K
VIJIOBBIM JiehOpMAaITHUSIM ¥ TTO3BOJISIET YCJIIOBHO OTHOCHUTH TAKOE COIIpsDKeHUe 0a3bl ¢ (hyH-
JTAMEHTOM K IMapHuUpHOMY. Ecimu TpeOyercs deTKas IMapHUpHAs Ilepefiavya yCHIIMHA OT
CTOMKM OONBIECTIPOICTHON paMbl Ha (DYHIAMEHT, TO UCTIONB3YIOT CIIEITAATHHBIC OIIOPHBIC
ycTpoiicTia [1], KOTOpbIe MPUMEHSTIOTCS PEIKO U 3/IECh HE PacCMAaTPUBAIOTCSL.

Cy1iecTBYyeT JIBa CIoco0a YCTAHOBKYM KOJIOHHBI Ha (DYHIAMEHT: ¢ BBIBEPKOI KOJIOHHBI B
mporiecce MOHTaXa W Oe3BBIBEpOUHBIM MOHTaX. [locinennuit nMeeT HEKOTOPHIE MPEHUMY-
mmecTBa (YCKOpPEHHE MOHTAXA, TTOBBIIICHUE TOYHOCTH U JIP.), IIOTOMY SIBISIETCS Haubosee
MAacCOBBIM, HO TpeOyeT HAIMYMS Ha 3aBOJIC-U3TOTOBUATENE CIICIMAIBHOTO obopyoBanus. B
3TOM CIIy4dae TOpPELl KOJIOHHEL B COOpe ¢ TpaBepcaMu M pedpamu obpadareiBaeTcsl Ha (pesep-
HOM cTaHKe. OMOpHAas TUIATA JIOJDKHA UMETh CTPOTAHHYIO BEPXHIOK TTOBEPXHOCTE (ITO HE0b-
XOIMMO YUUTHIBATE MPYU HA3HAYCHWH TOJIIWHBI TLTUTH Ha 2— 3 MM OOJIBIIE PACYETHON).
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BbeIBepKy IUIMT W YCTAHOBKY WX B IIPOCKTHOE ITOJIOXEHWE BBITIOJHSIOT C ITOMOIIBIO
YCTaHOBOYHBIX O0JTOB (puc.4.16). B 0azax 6Ge3 TpaBepc poOJIb YCTAHOBOYHBIX OOJTOB

Y3en A (sud cooxy)

&

300 100 50100

o

i
1

ol

Puc.4.16. YcTaHOBOYHBIE OOITHI
1 - omopHag TuTa; 2 - TMOMTUBKA TIeMEeHTHBIM
PacTBOPOM; 3 - aHKEPHBIH 00T

Yzen A

MOLYT OOCCIICUMTh aHKEPHBIC OOIITHI,
CHAOXCHHBIC JJISI 9TOU IIeJM JTOIOJIHM-
TEJIbHBIMU rafkamu " maidamMm
(puc.4.17). Hanuume raek HIDKE IUTATHI
MO3BOJIIET OCYIIECTBISTh TAKXKE BBIBEPKY
KOJIOHH C OIIOPHBIMU ILUIATAMM, IIpHABa-
PCHHBIMM K CTEpXHIO Ha 3aBoje. [
00eCIICYCHUS TOYHOCTHA YCTAHOBKK (PyH-
JJAMEHTHBIX OOJITOB IIpKU BBIJIAYE 3aJaHUA
Ha IIPOEKTHUpOBaHHE (PYHIAMECHTOB Cle-
JIyeT  IIpelycMaTpHBaTb  OObCAUHECHUE
OOJITOB B XECTKHE OJIOKM.

BriBepka 6a3bl ¢ TpaBepcaMmu, IIpUBa-
PCHHBIMKA K OMNOPHOM IUIMTE Ha 3aBOJE,
MPOMU3BOJUTCS C IIOMOIINBIO CTaIbHBIX
HONKIAmoK ToxamuHol 40-60 MM, ycTa-
HaBJIMBACMBIX MEX/Iy OIOPHON ILIUTOU W

BepxoM (pyHIAMeHTa ¢ ITOCIeAYIONIeH TOMIMBKOMA ITeMeHTHEIM pacTBopoM. I momiis-
KW pacTBOpa B OIIOPHEIX ILTMTaX HEOOXOMMMO IIpeAyCcMaTpHBaTh OTBEPCTHUS THAMETPOM
100 MM U3 pacuera OJHOIO oTBepcTd Ha 0,5 M2 ILIOMIAIN [LUIUTEL.

a) !
0,000
‘ ]
-0,130 A TL
i ; =N
o YT
-0,300 % f N ‘
gepx 250 nOOAUBKA
pyHoamenma HaxepHums
pUucky

150) (150)

o)

Puc.4.17. KoHncTpykius 6a3sl 6e3 TpaBepc
a - TeXHW4YecKoe pellieHne 0a3bl; 0 - YIOPHI 1T Tlepeladil TOPUIOHTAIBHBIX YCUITUH

Pacuem OI’IOpHOlZ naumol. Pa3MCpr ILINTBI B TUIAHC OIIPCACIIAIOT M3 YCIOBHA IIPOYHO-

cTH OeToHa (yHIaAMEHTA

N< \VRb, locAlocla

(4.16)
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rme N - pacueTHoe YCWIWE B KOIOHHE Ha YPOBHE 0a3bl, A,=Aj, — TUTONIAIb OTIOPHOMN
IUTATHL; ¥ — KO DUITUMEHT , TPUHUMACMBIH IPY PABHOMEPHOM paCIIpe/IeICHUN HaIpsi-
JKEHUH [IOJI IUIMTOM PABHBIM €AUHULE; Rp o, — PACIETHOE COIPOTUBICHKE OETOHA CMs-
THIO, OTIpe/essieMoe 0 popMyIe Ry, oo =0pRy.

OOBIYHO IUTOIMNAMs BEpXHEro obpesa dymmaMenTa Ay HE3HAYUTCIBHO IPEBBIMACT
IUTOIA/Tb OITOPHOW TUTUTHL A,, 8 OCTOH TPUMEHSIIOT Kiacca Hinke B25. Ilpu aTmx yemo-

BHSIX MOXHO TIPUHUMATE 0.=1, @p = %/Alocz/Alocl = %/A f/Ap s B MHBIX CIY9asX CIEAyeT

noab3oBarbes yKazanuamu CHull 2.03.01-84*, PacyeTHOe CONpOTHUBICHHE OETOHA CXa-
THIO (IIpU3MEHHASA IIPOYHOCTh) R, COOTBETCTBYET €ro KJIACCY IPOYHOCTH Ha CXKaThe U
cocrapiaer 4,5 MIla mms B7,5; 6 - B10; 7,5 - B12,5; 8,5 - B15; 11,5 - B 20.

OropHag TwiMTa padoTaeT Kak IDIACTHHKA Ha YIIPYTOM OCHOBAaHWHW, BOCIIPUHUMAIO-
masi JaBleHue OT CTepXKHSI KOJOHHBI, TpaBepc, AuadparmM u pedep. Pabora m pacuer
TaKOM TUTACTMHKK OKAa3BIBAIOTCS BEChbMa CJIOXHBIMM, TaK KakK JIaBjieHUe Ha (yHIAMEHT
pacrpe/iesgercss HepaBHOMEPHO ¢ MUKaAMM B MecTax Iepeayyd HarpysKu. st mpocToTsl
pacueTa JaBjiIeHUE MO/ IUTUTONW IPUHUMAIOT paBHOMEpPHO pachpeeicHHbIM. [Ty pac-
CMAaTPUBAIOT KaK IUIACTUHKY, HATPYXKEHHYIO CHU3Y JIaBlieHueM (OTIopoM) byHIaMeHTa U
OIIEePTYIO Ha TOpell KOJIOHHBI, TPaBepChl, pedpa.

MHTeHCUBHOCTh PEAKTUBHOTO OTIIOPA TIPU IMEHTPAIBHOM CXATHH OIIPEJIEISIOT 0
dopmyie 6;=N/A,. 1Ipy BHELIEHTPEHHOM CXATUK SBHO HEPABHOMEPHOE JABIEHUE TAK-
K€ YCIIOBHO 3aMEHSIOT PABHOMEPHO PaCIIpe/Ic/ICHHBIM ¢ MHTEHCUBHOCTHIO, PABHOM Mak-
CUMAIBFHOMY JABICHUIO B IIpejiefiax IUIATHI WK €€ y9acTKa, pacCUMTHIBAEMOTO Kak ca-
MOCTOSTENbHAS TUIACTHHKA (cM. jpaiee). TOMIMMHY OMOPHOM IUTUTHI (M3 YCIOBUS ITPOY-
HOCTH IIpH M3rHbe TIOJOCKH eMHUYHON MIMPHUHBI ¢ MOMEHTOM COIpOTUBIeHUs 18%/6)

BBIYUCIISTIOT IO (hopMyIe
5> J6M/Ryyc , 4.17)

e M - HamOOMBIUH U3rUOAIOIIMI MOMEHT B IUTUTE MM €€ yYacTKe, OIepTOM Ha Tpa-
BepChI, AradparMbl WA pedpa.

B 6azax 6e3 TpaBepc W3TMOAIOIIHI MOMEHT IPUOIMKEHHO (C 3aI1acoOM ITPOYHOCTH)
MOXHO HaWTH, €ClIM MBICJICHHO pas3pes3arh IUIUTY o auaroHansMm (puc.4.18a) u pac-
CMOTpPETh TPAICIEUTATBHBIA YJIACTOK KaK CaMOCTOSTENBbHYI0 KOHCOJh. WM3ruGarormuit
MOMCHT B MecCTe 3aJIeJIKU TaKOW KOHCONW, IPUXOIIIICHCcS Ha eIWHUITY €€ ITUPUHBI,
Oyner M=cywe/b, THe w — 3allITPUXOBAHHAST HA PUCYHKE IUIOIIA/h TPAIEIH; ¢ — pac-
CTOSTHME OT IIEHTpa TSOKECTU ITOM Tpareliy 10 KPOMKHM KOJIOHHBI; b — IMHUPUHA KOHCO-
JIM B MecTe 3a/IeTKU. TONIMMHY TUITUTHI HAXOAT 110 chopmye (4.17).

? Z ¥ | a, )
ey d ¥ 1
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Puc.4.18. K pacyeTy ONOpHON TUIUTHL
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KpampaTtHyio B IUlaHe IUTMTY MOXHO pacCuMTaTh TOYHEE, WCHONb3YyS IPYyrou
pUOIKeHHBIN IprueM. B »2TOM ciyyae ONIOPHYIO IUIMTY W KOHTYpP ITOIEPEYHOTO
ceueHUs KOJOHHBI 3aMECHSIOT PABHOBEIIMKMMU UM 110 TUTOIMANK kpyramu (puc.4.186). B
KaKJIOW TOYKE TaKOW KpPYIJIOM IUIACTUHKA JeUCTBYIOT MomeHTh: M,=K.N - B
pamuarsHOM HanpaBieHun U M;=K;N, kHcMm, — B TaHTeHIIManbHOM, rie N — IOIHOE
pacdeTHoe ycwiue B KoimoHHe, KH; K., K; - koaddunineHTsl, 3aBUCAINAE OT OTHOIICHUS
pazuyca KOJIOHHBI K PAIUyCy IUIMTEL B =7y /r, (Tabi4.1).

Taomma 4.1. KosddurnmeHTs! st pacueta Kpyriibx IDTAT

B 0,3 0,4 0,5 0,6
K, 0, 0815 0, 0517 0, 0331 0, 0200
K, 0, 1020 0, 0752 0, 0541 0, 0377

Ilo BHYMCICHHEIM MOMEHTAM OIPENE/AIOT HAIPSIKEHUd O,=6M,/8%, o©,=6M,/8%,
T=N/ndd © TPOBepSIOT IIPOYHOCTh IUIMTHI 110 TIPUBEJACHHBIM  HAIPSKCHUSAM

\/0,2 + 0,2 -0,0; + 3t < Ryv..

B 6a3ax ¢ TpaBepcamu (puc.4.186) ruimTa, 3arpyXeHHast peaKTUBHBIM OTIIOPOM (byH-
JTaMeHTa, JOTIOJHUTEFHO OIMMPAETCS Ha TpaBepchl. MOXHO BBIICIUTH OT/EIbHBIE yda-
CTKHU TUTATHI, KOTOPBIC HAXOMSTCS B Pa3HBIX YCIOBUSX M3rMOa. YUacTOK IUIUTHI ] padora-
€T M pPacCUUTBIBACTCS KaK KOHCOIb (puc.4.182) ¢ MOMEHTOM Mlchcz/ 2. Yyactoxk 3
paboTaeT Kak IUTACTWHKA, OIlepTasl IO YeThipeM cTopoHam. M3rubaroiiue MOMEHTHI B
MEeHTPe IUIACTUHKY, BBIYUCICHHBIC JUTS ITOJIOC MIUPHUHOMN | ¢M B HAIIpaBICHUH Pa3sMEpOB
au b, Oynyt: Ma:(xlcfaz; Mb:a20f02 , TJle a — JUIMHA KOPOTKOM CTOPOHBI [IPAMOYTOJIb-
HUKA; 0, Oy — KO(POUIIMEHTHL, IPUHUMAEMBIE IT0 Tadr.4.2.

Tadomma 4.2. KosdduimeHTs! st pacueta Ha U3TUO TIPSIMOYTOIBHBIX TDIACTHUHOK

OTHollIeH e
I1muTEI, onlepTHIe 1O CTOpOH b/a 1 L1 1,2 L3 1.4 1,5
HCThIpEM CTOPOHAM o 0,048 0,055 0,063 0,069 0,075 0,081
o 0,048 0,049 0,05 0,05 0,05 0,05
OTHollIeH e
TImuTHI, oTlepTHIe TI0 | CTOpOH a1 /dy 0,5 0,6 0,7 0,8 0,9 1
TpeM CTOpOHAM o3 0,06 0,074 0,088 0,097 0,107 0,112
OTHollIeH e Oonee
I1muTEI, onlepTHIe 1O CTOpOH b/a 1,6 L7 L8 L9 2 2
YETBIPEM CTOPOHAM oy 0,086 0,091 0,094 0,098 0,1 0,125
o 0,049 0,048 0,048 0,047 0,046 0,037
OTHollIeH e
TInuTel, onepThie TI0 | CTOPOH a1 /di 1,2 1,4 2 omee 2 - -
TpeM CTOpOHAM o3 0,12 0,126 0,132 0,133 - -

Ecau b/a>2, To 1ummra paboTaeT B OJHOM HAIPABICHWM KakK Oajlka ¢ MOMEHTOM
Gfaz/ 8, To ecTb 0y =0,125. Y4acTok 1mThl 2 paboTaeT KakK IUIACTUHKA, OIepTas 110 TpeM
cropoHaM. Hamboiiee oIacHBIM MECTOM TaKOM TUIMTHI SIBISIETCS CepelHa e CBOOOI-

HOro Kpas (Touka m Ha puc.4.186). MoMeHT B 3ToM cedueHUU M; = (x30fd13 , THe o3 —

ko3¢ PurreHT, NprUHUMAaeMBIN 110 TabI.4.2; d; — UIMHA CBOOOMHOTO Kpad IumThl. Ecmm
ay /dy <0,5, TO TIUTA TIPOBEPLAECTCA KaK KOHCOIb.
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TommuHa IUIATEL ompenesseTcs 1o dopMyie
(4.17). PexoMeHjyeTcsl BBIUUCISITE TPEOYEeMYIO
TOJIIMHY TUIATHI Ha BCEX YYACTKaX, YTOOBI MMETh
HATTSITHYIO KapTUHY Ul aHaiu3a. ECIu TOTIHBL
OTJIMYAIOTCS HE3HAYUTENBHO, TO HaMOOJIbINAS W3
HUX IPUHUMAETCI 34 OCHOBY. B IpOTHMBHOM ciydae
MOXHO M3MEHUTH pasMepbl B U L TIpu COXpaHCHUU
MIpeXHEN TUIOMAIN TUTATHI, JTMOO IIepEeKpPHITh Hau-
OoJiee HAIPSIKEHHBIC YYACTKKA C TOMOIIBIO JIOTION -
HUTEIBHBIX auadgparM mwm pedep. Tak, Hampumep,
Ha puc.4.180 moctanoBka mrad)parMbl Ha y9acTke 2
pa3duBaeT ero Ha JIBe YaCTH MEHBINHUX pa3MepoB: Ha
YYaCTOK 4, OIEpTHI 110 YeTHIpeM CTOpOHAM, W Ha
YYaCTOK 5, OIIEPTHIH 11O TPEM CTOPOHAM.

Eciu B OIOPHOM CEUEeHUM KOJIOHHBI JCHCTBYIOT
HOpMaJIbHAS CHJIA M M3THOAIONINH MOMEHT, TO peak-
TUBHBIN OTHOP (byHIaMEHTa OYJIET HEepaBHOMEPHBIM
(puc.4.19). B sTOM ciIyyae Ha KaXJIOM y4YacTKe OT-
nmop (dyHIaMeHTa MOXHO IIPUHHUMATH PABHOMEPHO
pacrpe/ie/IeHHbIM ¢ UHTEHCUBHOCTBIO O DaBHOK
MaKCUMAITbHOMY HAIIPSKEHUIO B TIpelieiaX yIacTKa, 1
OIpEICIATh M3TMOAIOIINEe MOMEHTHI KaK YyKa3aHo
BBIIIIE.

Ilpoexmupoeanue 6a3 6e3 mpaeepc. ba3pr 0Oe3
TpaBepc (puc.4.17) OpuUMEHSIOT B OECKPaHOBBIX
3/IaHUSX, B 3JIAHUSIX C IIOJIBECHBIM TPAHCIIOPTOM U
C MOCTOBBIMU KpaHAMM OOIIETO HA3HAYCHUS TPY-
30II0IBeMHOCTRIO 0 20 T.

OropHad IUIATa JOJDKHA OBITh KOMIIAKTHOU B
IUIaHe M He WUMETh OOJIBINNX KOHCOJIBHBIX BBLICTOB,
mosToMy st (hYyHIAMEHTOB XeIaTeIbHO TIPUMEHSITh
OCTOHBI BBICOKOUM IIPOYHOCTH, HAIPUMEp KJjacca
B 35 ¢ pacuetapiM compotmBiaeHmeMm 19,5 MIla. B
3aBUCUMOCTA OT (DaKTHMYECKUX HAIPSOKCHUN TIOJT
IUTUTOM perraeTcst BOIPOC O HEOOXOIMMOCTH KOC-
BEHHOTO apMUpoBaHUSA B cooTBercTBMM co CHull
2.03.01-84*., ToumuHa IUIATBI, OIIpeIeICHHAS
pacyeToM Ha PEaKTUBHBIM OTIIOp OETOHA, JOJDKHA
OBITh TTPOBEpEHA pacyeTOM Ha W3TUO OT YCWIHMH B
aHKEePHBIX OO0JTaX, ITPUHUMAEMBIX PABHBIMU WX
HeCyIeH CIIOCOOHOCTU. B 37aHMSIX ¢ MOCTOBBIMU
KpaHaMi TOJIIWHA IUIMTHl TMOJy4YaeTcsd TOpsIKa
(50-80) MM, TTOARTOMY HEOOXOJUMO IIPEIyCMAaTPH -
BaTh IIPOBEPKY VJIBTPA3BYKOM HAIMYME «PACCIIOS» B
30HE TIPUBAPKU K TUTHTE CTEPXKHS KOJIOHHBI.

OropHble IUTATBI OOBIYHO IIPUBAPUBAIOT K
CTEPXHIO KOJIOHHBI Ha 3aBojie. BhIcoTa IITBOB OII-
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Puc.4.19. baza BHELIEHTPEHHO
CXaTOW KOJIOHHBI

a - KOHCTPYKIIMg 0asbl; § - 3I1opa
HalpsKeHUil B OeTOHe IIpM pacyeTe
OTTIOPHOM TUTUTHI; 8 - TO Xe TIPU pac-
yeTe aHKePHBIX OOITOB MPHU YIPYTOH
paboTe OeTOHa; & - TO Xe C YYECTOM
pa3BuTHS B OeTOHE IIIaCTHISCKIX
nedopmaluii; / - INIOCKOCTh TDTHTHI
CTpOTaTh, TOPITEI KOJOHHBI M TPaBepc
dpesepoBaTh; 2 - aHKepHas IUTUTa

pelessieTcs pacueToM M COCTaBRysieT st cTeHku 10— 12 MM, it ook — 12-16 MM.

OTBepcTUs B IUIMTAX JJISI aHKCPHBIX O0JITOB HaszHayaioT Ha 20-30 MM OoJbllIc aua-
meTpa Oonra. Ha OonThl HajeBalOT MIAMOBI M IIOCIEC HATSDKEHMS OOJITa Takoi Iraiioy
npyBapuBaloT K wmTe. i 6oxToB muamerpoM 42, 48 1 56 MM OOBIYHO IIPUHUMAIOT
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maidsl ¢ pazmepamu 160x160 mm 1pu TommuHe (20-25) MM, a Uit OOITOB JTUAMETPOM
64 MM OIHY M3 CTOPOH MIAMOBI yBeIMINBaIOT 10 200 MM, a TOIIIMUHY — A0 28 MM.

s nepenavu Ha GyHIAMEHT TOPU3OHTAIBHBIX CHJI, €CJIH ITOCICIHIE HEe MOTYT OBITh
YPaBHOBEIIICHBI CWJIAMHM TPEHUS, IIPEAyCMATPUBAIOT YIIOpHI (puc.4.176), 3ajeiaHHble B
dbyHIaMeHT, KOTOphIC TIPU MOHTAXE COCHMHSIIOT ¢ TUIMTOM. Takue YIophl ycTaHaBIMBA-
0T B CBSI3EBBIX OJIOKAxX, a B pafloHax ¢ pacuYeTHON CeMCMUYHOCThIO 7-9 OaUioB - Ha
Bcex (pyHmameHTax. PasMepsl YIIOPOB M CBAPHBIX ITBOB OMPENEISIOT PACUETOM COOTBET-
CTBEHHO HA COBMECTHOE BO3JICHCTBME BETPOBOM HATPY3KMW Ha TOpEIl 3/IAHUS C MPOIOJIb-
HBIM TOPMOXCHHUEM KpaHa U Ha CEHCMUYECKUE CUTHI.

Pacuem 6azvt ¢ mpagepcamu. st obecieYeHUS XECTKOCTH Oa3bl M YMCHBIICHMS
TOJIIIMHBI OTIOPHOMN TUTUTHI YCTAHABIMBAIOT TpaBepchl, pedpa 1 auadparmMbl. KoHCTPYK-
11 0a3bl BHEIICHTPEHHO-CXKATOM CILIOIIHONM KOJIOHHBI [TOKa3aHa Ha puc.4.19.

CXRUMAIOIINE YCUIIUS TepeaTcst Yepes dpe3epoBaHHbBIE TOPIIBI CTEPKHS KOJTOHHBI
W TpaBepchl Ha CTPOTAHHYIO ITOBEPXHOCTH OIMOPHOM ILIWTHI. HallpsokeHUs IO TUTHTOM
(peakTUBHBINA OTHOp (YHIAMECHTA) pacIIpecieHbl HEepaBHOMEPHO. 3HaUYeHUE KpaeBBIX
HAIIPSDKEHUH MOXET ObITh BBIYUCICHO IT0 (hOpMYJIe BHEIIEHTPEHHOTO CXATHSL.

o= N L OM (4.18)
BL  BI’

Eciau BTOpO# WieH 3To# (hOpMyIIsl OKaXeTCst OOJIbIle TIEPBOTO, TO IO/ TUTUTON BO3-
HUKHYT PacTSATHUBAIOIINE HAMPSIKCHUS, KOTOPbIE JOJDKHBI BOCIIPUHUMATHCS aHKEPHBIMHU
OonTaMu.

PasMeps! IIATHI B IUTaHE MOTYT OBITh oIpeleicHbl 1Mo dopmyre (4.18) u3 ycioBus
poYHOCTA OeToHa (pyHAaMmeHTa. [Ipy sTOM IMMpHHY ILIATHL IIpruHUMaOT Ha 100 - 200 MM
IMHUPe KOJIOHHBI M YTOUHSIOT IIPHU HEOOXOAMMOCTH IIOCIIC BBIYUCICHUN TpeOyeMBbIX TOJI-
IIMAH TUTUTHL Ha BCEX yYaCTKax.

Pacder TpaBepc, pedep u mracparM IpOU3BOISAT Ha PEaKTHUBHBIN OTIIOP (DYHIAMEHTA,
MIPUXOASIIINCI Ha WX 1oio. [Ipu sTOM paszeneHue JaBIeHUs 110 OUCCEKTpUcaM YIJIOB
MEXJTy CMEXHBIMU DJIEMEHTAMU OOBIYHO HE MPUHUMAIOT BO BHUMaHUE. | py30BbIe IUIO-
MaJIn JIUTS TpaBepe U pedep MmokaszaHbl Ha puc.4.20, Tpy3oBas IUIOMAIb JUIS pacdyeTa Jua-
dparm (puc.4.18 0) BkIItoUaeT B ceOs y4acTOK 5 1 ITOJIOBHMHY yyacTka 4. B 3arac mpovHo-
CTH PEakTUBHBIN OTIOp yH-
JlaMeHTa [PUHUMAIT pPaBHO-

Tpy3oeas naowads Tpy3osas naowads
das pebep | dni mpagepcel MEPHO  paclpeleIeHHBIM ¢
WHTEHCUBHOCTEIO, paBHOI
E Z—f MaKCUMaIbHOMY CXKUMAaIOIeMy
ﬁ ]—f KpaeBOMY HAIIPSKEHUIO, OIIpe-

nereHHoMy 1o dopmyre (4.18).

1-1 B 06aszax ¢ obmumu Tpasep-
a) 0) E caMM TIOCIeTHHe PACCUMTHIBA-
i IOT KaK OIHOIIPOJIETHBIE GAIKI
/ EE & < \ ¢ koHcomsimMu  (puc.4.20a).
: : : — ' IIpoYHOCTH  YITIOBBIX IIIBOB,
[IPUKPEIUIAIONIAX TPpaBepey K
Ay A 4, 4

& P J P & & P BETBAM KOJIOHHBEI, IIPOBEPSIOT
vyt My Ha OIIOPHYIO DPEaKIUio, OIpe-

L /mﬁ};’f\éé PHYIO PCaAKIUIO, p

‘w \\W ‘“J.LLLL I JJJJJJV Jerad  TeM  CaMbIM - BBICOTY
k k

/ / / / / TpaBepchl. TOJIIMHY TpaBepChl
L k L L L HAXOAIT W3 YCJIOBUU IIPOYHO-
Puc.4.20. K pacyety TpaBepc U pedep 0a3bl KOTOHHBI cTi Tpu usrube [6], mprdeMm

a - pacueTHas cXeMa TpaBepCHl; § - pacueTHas cxeMa pedep OIIOpHYIO ILIUTY B pacdeTHOC
ceuyeHUe He BKIIOYAIOT.
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OmHOCTeHYaThle W pa3/ielIbHbIE TPAaBEPCHI, a TaKXe pedpa pacCUMUTHIBAIOT KaK KOH-
conu (puc.4.206). B ciaywyae KperuieHUsT TpaBepchl (pedpa) K KOJOHHE YIJIOBBIMU IIBAMHU

AX TIPOYHOCTH IIPOBEPSIOT IO PaBHOACUCTBYIONIEH HAITPSKEHUIMA ‘hﬁl +12Q < RV Ye»

rie Ty=6M/ Bfol‘% - HAIPSTKEHUE OT MOMeHTa; To= Q/Bs Ky [, - HAPSKEHUE OT IOTIe-

PEYHOUN CUIIBI.
IIpo4HOCTE CTBIKOBBIX IIIBOB IIPOBEPIIOT IO IIPUBEICHHBIM  HAIPSDKEHASAM

Vo2 +31 < L15R,,v., tre 0:6M/tl‘%; t=Q/tl,.

BeicoTy muadparMbl OmpeNesioT U3 YCIOBUS IIPOYHOCTHA OJHOCTOPOHHUX YIVIOBBIX
IITBOB, TIPUKPEILISIONIUX €€ K TpaBepce, TONMUHY auadparMsl — pacuetoM Ha cpes. [lo-
CKOJIBKY Harpyska c¢ pebep IiepeiaeTcsl Ha TpaBepcChl, IIPH pacueTe ITOCIeTHUX HEeoOXO-
JIAMO YUYECTh COOTBETCTBYIOIINE COCPEAOTOUCHHBIC CHJIBI.

AHKEpHBIC TUITUTHI PACCUYMTHIBAIOT KaK OJHOITPOJIETHBIE OAIKY, OIEPThIe HA TPABEPCHI
W 3arpyXeHHbIE CWIAMH, PABHBIMU HECYIEH CITOCOOHOCTH aHKepHBIX ©OoiToB. [lpu
OIpe/IeICHU MOMEHTA COITPOTUBRICHUS TAKUX OATOK CIEIyeT YIUTHIBATh OCTabIeHUE WX
OTBEPCTUSIMHA, TUAMETP KOTOPHIX HA 5S—6 MM O0JIbIlle aHKEPHBIX OOJITOB.

Baszbl peutemyamuolx KoAOHH TIPOSKTUPYIOT, KaK IPABIWIIO, pasiebHOro Tuia (puc.4.21).
Kaxass BeTBb KOJIOHHBI MMEET CBOIO IEHTPAIBHO 3arpyKeHHYyI0 0a3y, ITPOEKTHUPOBAaHIC
KOTOPO# IIPOU3BOIUTCS B COOTBETCTBUM C W3IOXEHHBIMU BBIIIE ITpUeMaMi. TOJIIMUHY
TpaBepc HazHAYarT OOBMHO 12-16 MM (pexxe 18-28 MM), TOMIIMHY OIMOPHBIX ILTUT — 20—
50 MmM. B TpaBepcax cieiyeT ImpeaycMarpyuBaTh OTBEPCTHS AruaMeTpoM 40 MM TS CTPOITOBKH.
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Puc.4.21. baza penietT4aToil KOJTOHHEI
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OrtopHbIe TUTUTHL 6a3 KOJOHH B CBSI3EBBIX OJIOKAX, K KOTOPBIM KPEISTCS BEPTHUKAIH-
HBIE CBSI3U, IPUBAPUBAIOT K IIIBEJUIepaM, 3aJleJaHHBIM B (dyHIaMeHT. B 3manusax c pac-
YEeTHOU CEUCMHUYHOCTBIO 7-9 BaluioB UL Mepefadd MOIEPeYHbIX CHII ¢ KOJIOHH Ha (yH-
JTAMEHTBI CJIeIyeT IIPelycMOTPETh MPUBAPKY KOJIOHH K JIBYTaBpaM, 3aJcIaHHBIM B (DyH-
JIAMEHT, KaK IToKa3aHo Ha puc.4.21. Ha 3T Xe yCHINS JOJDKHBI OBITh IIPOBEPEHBI IIIBbI,
MIPUKPEIUISIIONINE KOJOHHY K OIOPHOM TUIUTE.

4.3.6. AHKepHble 60JThI. BBIOOp Mapok craieit mig GyHIAMEHTHBIX OOJITOB CIIEIyeT
npousBouTh o ['OCT 24379.0-80. KoHCTpyKInio ¥ pa3Mepsl OOITOB MPUHUMAIOT IO
T'OCT 24379.1-80%, a raek k HuM - 1o I'OCT 5915-70* (nuameTpom 10 48 MM) U TIO
T'OCT 10605-72* (muamerpom Ooiee 48 MMm).

IIpu 1mapHUPHOM CONPSDKEHUH KOJTOHH ¢ (yHIaMeHTOM W B 0aszax IMeHTPaIbHO-
CXKATBIX CTOEK aHKEepHBIC OONTHI BBIMOIHSIOT YCTAHOBOUYHYIO (DYHKIIUIO, (PUKCHUPYS II0-
JIokeHue 6a3bl OTHOCUTENBbHO (yHIaMeHTa. PasMepsl Takux OOITOB HA3HAYAIOT KOHCT-
pPYKTHBHO, npuHuMasg gruaMeTp 20— 30 mM. OTBepCTHS WM BBIPE3bI JJISI OOJITOB B OIIOP-
HOI 1wirTe 0asbl JienaroT B 1,5 pasa Ooblile auaMmeTpa 60aToB. Eciam OOITEL 10 YCTAaHOBKU
B GyHIAMEHT OOBEAUHSIIOT B IIPOCTPAHCTBEHHBIC KApKAaChl, TO TOYHOCTh WX B3aMMHOTO
PACIIOIOXKECHUST CYIIIECTBEHHO ITOBBINIACTCS, YTO MO3BOJISIET CHUZUTH HOPMY JIOITyCKa JIO
6 mMm. Kak mipaBmio, 6aza KOJIOHHBI KPEIMTCS JBYMSI aHKCPHBIMU OONTAMU, YCTAHOB-
JICHHBIMH 10 TEOMETPHUUICCKON OCH KOJOHHBI B TUIOCKOCTH, TIEPIICHANKY/ISIPHOMN TUIOCKOCTH
mapHupa. [myOnHy 3a/ie)iKi OOITOB B O€TOHE IIPMHMMAIOT paBHOK 15-20 muaMmerpam
0onta. Crrocobrnl 3aJIeIKA aHKEPHBIX OOITOB B (DYHAAMEHTE IIPEICTABICHBI B Ta0I.4.3.

Taomma 4.3. Tuirsl aHKepHBIX 00ITOB

3azenKa aHKepa

wepes CllelIeHre 3ajesika aHkepa ¢ IOMOLIBIO IIaH0
Ty 1 Tum 11 T 111 Ty IV
d=20...36 MM d=42..90 MM d=30...90 MM d=42...80 Mm
o 3 ‘
T
.

F 7%

h-8

\ﬁ 5=16-20

3D

JAnameTp aHKEpPHBIX OOJTOB i1 BHEIIEHTPEHHO-CXKATBIX KOJIOHH YCTAHABIWBAIOT IO
pacuety. IIpr 5TOM UCXOAST U3 MIPEIIIOIOXEHHUS, YTO pacTArupaioiias cwia XN, ompe-
JlensgeMast pacTIHYTOM 30HOM S0Pl HAIIpsDKeHU (prc.4.196), MOITHOCTBIO BOCITIPUHK-
MaeTcd aHKEepPHBIMUA OONTaMU. 3HAYCHWE 3TON CUIIBI MOXET OBITh HAWIEHO W3 ypaBHE-
HUSI PaBHOBECUS OTHOCHUTENBHO IIEHTPA TSDKECTH CXKATOW TPEeyrONbHOW 30HBI SITIOPHI
HaIIpsDKEeHUAN

Ty, =M (4.19)
rne M, N - pacueTHBI WM3TrAOAIOIUNA MOMEHT M COOTBETCTBYIOIIAS €My HOpPMalbHAast
cwna; a, Y — pacCTOdHUS OT IEeHTPa TSDKECTH CXXATOU 30HBI DITIOPhI HAIIPSDKECHUN IO
IUTUTON COOTBETCTBEHHO JIO TEOMETPUYECKON OCH KOJIOHHBI U JI0 OCU aHKEPHBIX OOJITOB.
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Suavenust M u N B dopmyrie (4.19) HEOOXOIMMO TIPUHKUMATH IIPU CAMOM HEBBITOI-
HOM JIJIT aHKEPHBIX OOJITOB KOMOMHAITMK HATPY30K, OIPEAeIIsisl [OCTOSHHBIC HATPY3KHU C
ko3 duImeHTOM HaIEXKHOCTH MO Harpy3kam, paBHbM 0,9. [lo cymMapHOMY YCWIAIO
2N, Ha3HAYAOT JAUAMETP U KOJUYeCTBO OONTOB (Tabm.4.4). Ha nmpyroit ctopoHe 6asbl
OOBIYHO CTABIT Takue Xe OoNThl. C KakIoi CTOpPOHBI 6a3bl CleNyeT YCTaHABIUBATH HE
Oostee NIByX OOJITOB, TaK KakK IIpH OOJIBIIEM WX YUCIC YCIOXHSIETCS MOHTAX KOJIOHHBI U
He obecneyrBacTCd paBHOMepHad pabora OonToB. IlosToMy IIpy OONBINIMX YCHIIMSX
cIleJyeT, B IIEPBYIO ouepe/ib, YBEJIMYUBATE IUAMETPHI OOJITOB U BBUIET TPABEPCHI.

Taomuna 4.4. OCHOBHBIE pa3Mepbl aHKepHBIX O00yToB (cTauth C235, 6etoH kiacca B-15)

Tuner ankepHbIX 001TOB (TI0 Tabm.4.3)
1 11 111 v
- s )
=

FEL s 2| e :

5 < = ~ & 5

S = -~ < @S I
= = M \ 3
= |5 g g 5 &L o 2| 2 2
. g = = = = st =) = 2]
Q 3= 2 ] o ) = o s =T

g g = 4 gEo | zs| <] g E M
< < = g = 2 O = S = = c E .
= s |3 - S| 8| = |23[8°|2s|8 |2=
o} < - =% - % O ©
218 |2 - 2|5 | < | 25|32 BE] s |
o 2 = = 5 o < e8| gm| s2| &~ Z =
5 5 S = ~| 88| g¢ = 858
Sl lz| 2 | E|E|Elsi|iz|iz|it e
g g 5) E 2 E szl 28| & & o 25
Eliz|a| £ | 3|E|G|2i|aF|aE|zg s
20 35 60 700 — — — — — — — 2,49 | 34,8
22 40 65 800 — — — — — — — 3,08 | 43,1
24 45 70 850 — — — — — — — 3,59 | 50,3
27 50 75 1000 — — — — — — — 4,67 | 65,4
30 55 80 1050 — 500 140 20 — — — 5,6 | 78,4
36 65 90 1300 — 600 200 20 — — — 8,2 115
42 70 100 — 1500 | 700 200 20 | 2x27 | 250 850 | 11,3 | 158
48 80 110 — 1700 | 800 240 25 | 2x30 | 300 | 950 | 14,8 | 207
56 100 | 120 — 2000 | 1000 | 240 25 | 2x36 | 350 | 1100 | 20,5 | 287
64 110 | 130 — 2300 | 1100 | 280 30 | 2x36 | 350 | 1100 | 26,9 | 376
72 120 | 145 — 2600 | 1300 | 280 30 3x36 | 350 | 1100 | 34,7 | 485
80 140 | 155 — 2800 | 1400 | 350 40 | 4x36 | 350 | 1100 | 43,5 | 609
90 150 | 180 — 3200 | 1600 | 400 40 — — — 56 784
100 | 170 | 200 — 3800 | 2000 [ 500 40 — — — 70,2 | 982

PasMepsl aHKEepHBIX OOJTOB MOXHO YMEHBIIIUTH, €CIU IIPOU3BECTH PACUET C YICTOM
Pa3BUTHS TUIACTUYCCKUX nedopMaliuit B cxxaroit 3oHe OetoHa (puc.4.19¢). B sTtom ciry-
yae XN,= D-N, tine N - OTIIOp CXaToil 30HBI OETOHA, ONpPEC/ISIEMBIIl B COOTBETCTBUHU C
TpeboBanusiMmu CHull 2.03.01-84.*

IIpu KkoHCTpYHpPOBaHUK 0a3bl HEOOXOAUMO CIICAWTH 3a TeM, YTOOBI MOXHO OBLIO CBO-
OO/IHO MTOBOPAYMBATE TAMKKM IIPH 3aTSDKKE OOJITOB, ITOSTOMY MHUHUMAIBHOE PACCTOSTHUE
OT ocu 6OJITa JIO TPaBepCHI ciielyeT IpUHUMaTh He MeHee 1,54 (tne d - nuaMeTtp GonTa).
AHKEpHBIEC OOJITHL BEIHOCAT 3a OIIOPHYIO IUIUTY HE MeHee 4eM Ha 20 MM JJISI TOrO, YTOOBL
BO BpeMsI MOHTaXa KOJIOHHY MOXHO OBLIO JIBUTATh, yCTaHABIMBas 110 ocu. Eciau 6a3bl
BBITTOJIHEHBI ©6€3 OOETOHUPOBAHUS, CJICAYET IIPEIyCMOTPETh MEPHI, ITPEeJIOTBPAIAIOIIIE
BO3MOXHOCTH Pa3BMHUYMBAHMS TacK — OOBAPKY TaeK WM PACUeKaHKY PE3hOBbI.
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4.3.7. CTbIKH KOJIOHH JICJTAI0OT M3-3a OTPAaHUICHHOU JTMHBI TTPOKATHOM CTAIM (3aBOJI-
CKME CTBIKW) W IS JICJICHUS KOJOHHBI Ha OTIIPABOYHBIC BJIEMEHTHI JUTMHON He Oolee
18 M 1O YCIIOBUSIM TTePEBO3KH (MOHTAXKHBIE CTBHIKH).

3aBOACKME CTBHIKM KOJIOHH CIeAYeT OCYIICCTBISITH CBAPHBIMU C IIPSIMBIM CTHIKOBBIM
IIIBOM C ITOTHEIM IIpoBapoM. MOHTaXKHBIC CBAPHBIC CTHIKY BBITIOIHSIOT IO THITY 3aBOICKIX
¢ UCTIONB30BAHUEM CTBIKOBOYHBIX YTOJMKOB (prc.4.22). IlosicHble 3aBOJICKHE IBBI B MECTE
MOHTAXHOTO CTHEIKA He AOBOMIT A0 Hero Ha 500 MM ¢ KaXAOi CTOPOHBI M 3aBapUBAIOT
MOHT&XHBIMM NIBAMK B MOCICHTHIOD odepenb. JomyckaeTcs IpuMeHeHHe CTLHIKOB Ha
HakKITaJKax ¢ YIJIIOBRIMK IMBaMHd. lIpm IpmBapkKe TaKMX HaKJIAIOK IIIBRI CIEIyeT HeE
JITOBOAUTEL A0 CThIKa Ha 30 MM ¢ KaXJI0# CTOpPOHBEIL. BO3MOXHO Takke IIpUMCEHCHNE
IaHIeBEIX COCAUHEHMI ¢ Iepefadyeil CXUMAIONINX YCWINM depe3 IUIOTHOe KacaHwue,
a pacTITUBAIOIINX — Yepe3 OONTHL. B MOHTAXHBIX CTHIKAX Ha BHICOKOIIPOYHEIX OOITax
(puc.4.22 6) cRUMaIOIe YCWIAS Tepe/laloTesi 4epe3 (ppe3epoBaHHbBIE TOPITHI OTIIPABOY-
HBIX 2JI¢MCHTOB KOJIOHHEBI, & PacTITMBAIONINE — Yepe3 HaKIAJAKW C BBEICOKOIIPOYHBIMU
OOJITaMM.
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Puc.4.22. MoHTaxXHBIe CTBIKA KOJIOHH
a - CBapHOM CTHIK; 6 - CTBIK Ha BBHICOKOIIPOUHBIX OOITaX

4.4. TunoBble KOJOHHbI. THIIOBBIC KOJOHHBI pa3pabOTaHbI IS OJHOIIPOJCTHBIX W
MHOTOIIPOJICTHBIX 3MaHUi OeCKpaHOBBIX, ¢ IIOABSCHBEIM TPAHCIIOPTOM M C OIIOPHBIMK
MOCTOBEIMI KpaHaMW Pa3IAIHON Tpy30IOoabeMHOCTA. KOTOHHBI IIpemHa3HadYeHEBl IS
3JaHNHA ¢ THIIOBBIMU CTPOIIMIFHBIMUA (pepMaMU 13 MPOKATHBIX YTOIKOB, IIMPOKOIIONIOU-
HBIX TaBPOB M IBYTaBpOB. PazpaboTaHbl Takke KOJOHHBI I 3TaHUH ¢ IMPOCTPAHCTBCH-
HBEIMA KOHCTPYKITISIMH ITIOKPBITHM M3 IIPOKATHEIX IIpodmieit m ¢ depMamMu U3 Tpyd
IPSAMOYTOIBHOTO ceueHMsI. KOTOHHBI CIIPOCKTUPOBAHEL 3allleMICHHBIMU B (hyHIaMEHTaX
IpY IIapHAPHOM COIPSKCHNN ¢ KOHCTPYKIIMSAMH ITOKPBITHI. BhIicoTa KOoMoHH YHUDM-
IMUpoBaHa W cocTaBIaeT 6— 18 M 1 13,2-24 M ¢ marom 1,2 M.

B cepusax TUIIOBBIX KOHCTPYKITIA IIPUBEACHEI T€OMETPIICCKIEC CXEMBI KOJIOHH, cede-
HUS 2JIEMEHTOB II0 MapKaM, OCHOBHBIC Y3JIbI COIIPSDKEHWI 2IIeMEHTOB, ITOKA3aTeId pac-
XOo/a CTalIW, a TaKKe CXeMBI, Y3IIbl M COPTAMEHTEL 2JICMEHTOB CBSI3CI.
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L1t BEIOOpa MapKd KOJIOHHBI TI0 TUTIOBOUM CEPUM JOCTATOYHO HA3HAYUTH PasMephl
TIOTIepeTHON paMbl W MPOM3BECTH €€ CTATHMUECKUIT pacdeT. 110 MOIYICHHBIM YCHIAIM
MTOAOUPAIOT KOJOHHY WUIM Pa3lieIbHO €¢ BEPXHIO W HIDKHIO YacTH (JUIS CTYIIeHYAThIX
KOJIOHH). B amp6oMax mpuBeleHbI KOHCTPYKITUI Y3JI0B U eTajleil KOJTOHHEI ¢ YKa3aHueM
pPasMepoB, KOTOPEHIE JIETKO OTIPEACIISIIOTCS MO TabIWIlaM B 3aBUCUMOCTH OT TIPUHATOMN
MapKy KOJOHHBI. Cepuy TUIIOBBIX KOHCTPYKIIMI CTAJBHBIX KOJOHH ITPOMBINUICHHBIX
3MaHUR pacIipocTpamssioTes IleHTpoM IIPOEKTHON MPOAYKIIMM MAacCOBOTO MPUMEHEHUS
(T'TI IITIIT).
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3. CHull 2.01.07-85*. Harpysku u Bo3geiicrBusa. —M., 1996.
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TIIABA 5
KOJIOHHBI MHOTOBTAXKHBIX 3TAHUM

5.1. KOHCTPYWUPOBAHME CTEPXKHS KOJJOHHBI

Pa3muuHble BOSMOXHBIC CEUCHWS KONOHH MHOTOSTAXHBIX ITPOW3BOICTBEHHBIX 3/a-
HU W STaXepoK TpWBeJeHBI Ha prc.5.1. B paMHO-CBA3¢BBIX KapKacax paIrlioHAIBHO
JIBYTaBPOBOE CeUeHUE KOJNOHH (pHC.S.10), pacIioloXeHHOEe CBOSH CTCHKON B TLTOCKOCTH
pambl. Kopobuatsre cedeHMsT KOJIOHH (pHc.S.16,e,0) UCIIONB3YIOTCS HAPSY C IBYTaBpO-
BEIMM CCUCHUSIMM B PAMHBIX KapKacax MpHW paboTe KOJOHH Ha M3TWO B JIBYX HAaIIpaBIe-
musx. LemecooOpa3sHo TakXKe WCITONb30BAHWE TOPSICKATAHBIX IMHPOKOTIOIOYHBIX IBY-
TaBpoB. B CBsSI3eBBIX KapKacax Hapsyly ¢ WCIOIh30BAHMECM KOIOHH JIBYTABPOBOTO cede-
HUS TIPUMCHSIIOT KOTOHHBI M3 JBYX IIPOKATHBIX YTOIKOB 3aMKHYTOTO WM KPECTOBOTO
cedenus (puc.S.1e,3), a TakKe 3aMKHYTOTO CEUCHWS W3 IIPOKATHBIX YTOIKOB THIIA
«KarmycTa» (puc.S.1 ).

a) 8) 2) d) e) o)

11t ﬂ@%

Puc.5.1. Ceyenust KOJIOHH MHOTOSTAXHBIX ITPOU3BOACTBEHHBIX 3AaHMIA
¥ IIPOMBIIIIEHHEBIX 3TaKePOK

B cBapHBIX IBYTaBPOBBIX KOJIOHHAX PEKOMEHAYIOTCS OTHOCTOPOHHUE ITOSICHBIC IIBEI
33 UCKIIOUCHNEM 30H PaMHEIX Y3JIOB M MECT IIPIIOXCHUS COCPEIOTOUYCHHBIX HATPy30K.
B cocTaBHBIX CBAapHBIX CeUCHUSIX KOJOHH MWHHUMAILHBIC pa3Mephl CBApPHBIX IIBOB IIPH-
HUMAIOT B COOTBETCTBUM C peKoMeHpanusamu Tadn.38* CHwull 11-23-81*, a Takke I3
IePBOTO TOMAa HACTOSIIETO CIIPABOYHMKA. B 30HAX paMHEIX y3I0B KPEILTCHUSI pUTEICH, a
TaKKe B MeCTax KpeIICHHUsI PacllOpOK M PACKOCOB CBA3CH IMBBI PacCUMTHIBAIOT HA COOT-
BETCTBYIOIIIME YCWIINS, ICHCTBYIONINE B y3IaX.

IIpu ompegeneHy TIWHEL OTIIPABOYHBIX ICMEHTOB KOJOHH IIPUHUMAIOT BO BHAMA-
HHUE OCOOCHHOCTH TPAHCIIOPTHUPOBKMA M MOHTaXa KOHCTPYKIIMUA KOHKPETHOTO OOLEeKTa
CTPOUTENILCTBA. OOIIMe peKOMEHIAIIMN W3JI0XEHEL B 1.7 X1 8§ ToMa 1 HACTOSIIEro crpa-
BouHMKa. OOBIMHO UIMHY OTIPABOYHBIX 2JICMEHTOB IIPMHUMAIOT PaBHOM BBEICOTE IBYX
SApycoB KapKaca. MOHTaXKHbBIe CTBIKA KOJIOHH CIeAyeT BEIIIOTHSTH depe3 ppe3epoBaHHEIC
TOpIbl. Bo3MOXHBIC pacTATUBAIONIME YCWIMSI B KOJIOHHE BOCIPHHUMAIOTCS OOITaMU
WIX CBApHBIMHU MBaMu (prc.5.2). CTBIKM KOJOHH PEKOMEHIYETCS PACIIoNarath HeCKOJb-
KO BBIIIIE Y3I0B KPEIUICHUS pUTE/ICH K KOJOHHAM.
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Puc.5.2. CTBIKH KOJIOHH

82



5.2. PAMHBIE Y3JIbI KPEIUIEHW S BAJIOK K KOJIOHHAM

Ha puc.5.3, 5.4 nokasaHbl paMHBIC Y3JIbl KpeIIeHUSI 0aJ0K K KOJJOHHaM Ha (pIaHmax
C WUCITOJIB30BAHUEM BBICOKOITPOUHBIX O0ITOB. [[pUHITUIIBI KOHCTPYUPOBAHUS UX U METO-
KA pacyeTa U3JoXeHbl B [1]. DraHIeBble COSTMHEHUS Ha BBICOKOIIPOYHBIX OOITAX -
HanboJiee IIPOTPECCUBHOE PEIICHUE PAMHBIX Y3JI0B M WX CIEAyeT MMPUMEHSTH BO BCEX
ciyJasx TIpu 00ecTeYeHU CTPOUTEIBCTBA BBICOKOIIPOYHBIMU OOJTAMU W TIPU YCIIOBUH
BO3MOXHOCTH BBITTOJHEHUS (hIAHTICBBIX COSIMHEHWI Ha 3aBOJIE-M3TOTOBUTEIE.
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Puc.5.3. PaMHBIi y3en KpeluleHusT 0ajloK K KOJOHHE
KOpPOOUATOTO ceueHUsT CO BCTaBKOI
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Puc.5.4. Pamublii y3en

P KpelleHnd 0aIoK K
KOJIOHHAaM JBYTaBPOBOTO
\/\ cedyeHnsd Ha IaHIax

Ha puc.5.5, 5.6 u 5.7 n3o6paxkeHbl cBapHbIe paMHEBIC XECTKHUE Y3/IbI KpellleHms Oa-
JIOK K KOJIOHHaM DPA3TUIHBIX TUIIOB, IPUMEHIEMbIC B KapKacaXx MHOTOITAXHBIX 3/IaHUA.
Hawubosbiree paciipocTpaHeHWE TTOIYIWIN paMHBIC CBAapHBIC Y3JIbI OAJOK Ha TOPHU30H-
TAJIBHBIX W BEPTUKAIBHBIX HAKIQJKaX. DTH Y3JIBl MMEIOT MHOXECTBO MOJUMDUKAIIMI,
OOYCJIOBJIICHHBIX Pa3IMUMeM CEYCHUM KOJOHH UM TJIABHBIX OAlOK, a TakKXke pasindyueM
ApXUTEKTYPHO-CTPOUTEIBHBIX TpeboBaHUi. PaboTa KaxkjIoro n3 3THUX Y3JIOB UMEEeT CBOM
0CODCHHOCTH. MeToiMKa X pacyeTa nprBejicHa B [2].

(NNNNERINNENNEET sl

K
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ULLLLLLLLLLLES Puc.5.5. Pamuble (KecTKue) y3ITbI
KpeTieHns 0allok K KOJIOHHAM
v TIBYTAaBPOBOTO CeUeHU Ha CBapke
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Puc.5.6. Pamuble (kecTKHe) Y3TBI KpelleHHd 0asoK K KOJOHHAM
3aMKHYTOTO CeueHUs

8)

Puc.5.7. BepxHue pacTaHyThIe HAKIQAKH PAMHOTO y3Jia

B 30He KpellTeHUsI pacTIHYTOro Tosca 6ATKKM K (IAHITY WIK ITOJIKe KOJTOHHBI pacTs-
TUBAIOIee YCWIMe HAIPaBIECHO ITOIepek TOJIIMHEL TUCTa 1 ITO3TOMY BO M30ekKaHUe TI0-
SABICHUS JIAMEIAPHBIX TPEIINH W BO3MOXKHOTO Pa3pyIIeHUS HaIICKUT OOCCIeUNTh He-
OOXOAMMBbIe MeXaHWJeCKe CBOMCTBA JIMCTA B HAIIPABICHUH TONIIWHBI BEIOOPOM MapKu
CTAIA WIX COOTBETCTBYIOIIMM KOHTPOJIEM STHUX CBOMCTB. TpeGoBaHWS K JMCTOBOM CTa-
JIA, paboTarolieil Ha pacTsoKeHre B HAIIPaBICHUH TOIIIWHEL, IpABeIeHE B [1].

CIIMCOK JIUTEPATYPHI

1. PexoMeHmaIMu MO pacyeTy, MPOeKTHPOBAHWIO, M3TOTOBICHUI0 U MOHTaXy (DIIAHIIEBBIX COEIM-
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PaMHOTO y371a KpelUleHUsS W PeKOMEH Al 110 eTo pacdery // Marepuaisl 10 MeTauTHIeCKuM
KOHCTPYKITUSIM, BEIITycK 19, 1977.
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TJIABA 6

IIOAKPAHOBBIE KOHCTPYKIINN

6.1. OBIIME IOJIOXXEHU S

B umcme KOHCTPYKTHUBHBIX SIIEMEHTOB, OIPEIeIISIONINX HaJeKHOCTh, DKCILIyaTallh-
OHHYIO IIPUTOAHOCTE M JOJTOBEYHOCTH IIPOMBIIIICHHBIX 3MaHUH M COOPYKeHIH, ocoboe
MECTO TIPHHAUICKUT ITOJKPAHOBEIM KOHCTPYKIWSIM. B mpeobiramarornmeM OOIBIIMHCTBE
MIPOM3BOACTB AKCINIYATUPYIOTCS ITOAKPAHOBBIC KOHCTPYKITMHM B BUIE CBAPHEIX WIM IIPO-
KaTHEIX 0aJIOK, OCYIIESCTBIICHHBIX IO pa3pe3HOl WM Hepa3pe3Hoi cxeMaM.

s 3malqnit ¢ TerKUMHU KpaHaMy IIpKd OOJIBIIMX MIaraX KOJMOHH IIPUMEHSIOT ITOaKpa-
HOBBIC KOHCTPYKITMH THIIA PEIIeTIaThIX pepM ¢ XKECTKUM BEpXHUM II0SICOM. TeXHOIOTH-
YecKast HeOOXOMMMOCTh HMCIIOIB30BAHISI MOITHBIX KPAHOB TSKEIIOTO M BeChbMa TSKEIOTO
PEXMMOB paboThl B psajic CAydaeB YCIICITHO peaIn3yeTcs 3a CUST IMPUMEHECHUS KOMOU-
HHUPOBAHHBIX CUCTEM, OOBSIMHAIONINX TOJKPAHOBYIO OalIKy M IIOACTPOIILHYIO (depMy.
B obmem cmydae
MOOKPAHOBBIC CHUCTE-
MBI COCTOST M3 COO-
CTBEHHO ITOAKPAHO-
BOIf OaJIki, KpaHO-
BOTO pelibca ¢ Kpell-

. 4 .
\ / \/ JICHASIMH, TOPMO3HOIK

a)

3 /‘ ></ y \/ 5 Oasiku (hepmbl), CBSI-
‘ ) \ / \ 3¢l [0  HIDKHEMY

. ; TI0sIC BePTUKAID-

M/ o \ / o \ HBIX g CBﬂseIg, Jma-
—/——E S SRV dparM Wwin moleped-
Puc.6.1. CxeMa MOAKPaHOBEIX IIyTeH HBIX CBSI3€i, TO €CTh

1 — XaToK KpaHa, Tepedalollinii TOPU3OHTAILHYI0 H BepTUKAILHYIO MPEICTABISAIOT CcO0OM

Harpy3km; 2 — TopMo3Hasg Oanka (depma); 3 — BcoMmorarerbHas B COBOKYITHOCTH I1PO-
depma (banka); 4 — BepTUKATbHBIE CBA3M; 5 — TTOAKpaHOBasd Oamka;

N CTPAaHCTBECHHBIA  XKe-
6 — TOPU3OHTAIBHBIE CBSI3H; 7 — TOAKPAHOBBIA PETBhC

cTkuit 6pyc (puc.6.1).

TlogkpaHOBBIE KOHCTPYKIIUK JIOJKHBI BOCIIPUHUMATH BECh KOMIUIEKC HArpy30K U
BO3JICCTBUI: COOCTBEHHBIN BeC KOHCTPYKIIMI, BEPTUKAIBHBIC, TOPU3OHTAIBHBIE W
KPYTSIE BO3JICUCTBUS KATKOB KpaHa, HATPY3KK OT Beca TOJIBI U PEMOHTHBIX MaTe-
pUATOB HA TOPMO3HBIX KOHCTPYKIIMSX W IUIOINIAJKaX, CHETOBBIC, BETPOBBIC U CEHCMU-
YyecKWe Harpys3Ku, TeMIlepaTypHbIe BO3JEHCTBUS, a TaKXe BO3JACHUCTBUS OT OCAIKHU
(YHIaMEHTOB.

BeprukanpHas ¥ rOpU30HTATBHAS HATPY3KHM OT KATKOB MOCTOBBIX KPAHOB ITPUKIIAJIBI-
BaIOTCS K peJIbCy, a 3aTeM Iepe/laloTcsl Ha BEepXHUM y3el B BHUIC II€PEMEINArOIAXCs
COCPEIOTOYCHHBIX CWI. OTHOBPEMEHHO C 3TUM HM3-3a TOPMOXECHUS TEICKKU C TPY30M,
MIepeKOCOB KpaHa B IIEJIOM WIK OTJAECIBHBIX €ro KaTKOB, HEIApaLUIEIbHOCTH KPAaHOBBIX
MyTe#t W WHBIX IPUYWH BO3HWUKAIOT TOPU3OHTAJIBHBIC BO3JICUCTBUS, IS BOCIPUSTHS
KOTOPBIX IIpe/IHA3HAYCHBI TOPMO3HBIE OAKK WK (hepPMBI.

Ocob0oTr0 BHUMAHMS 3aCiy;KUBACT TUHAMHUUYECKWM XapakTep BceX YIOMSHYTBIX BO3-
JIEUCTBUI BEPTUKATBHBIX M TOPU3OHTAIBHBIX CWI, COIPOBOXIAIONIUXCS PBIBKAMU U
ylapaM# KaTKOB Ha CTBIKAX ITOJKPAHOBBIX OAJOK U PEJIbCOB. B 0CO00 TSLKEBIX YCIOBUSIX
YHKITMOHUPYIOT ITOJKPAHOBBIE CHUCTEMBI 3JaHUIN, B KOTOPBIX IMPUMEHSIOTCS KpaHbI
BEChMa TSDKEIOTO PeXuMa PabOThI C XECTKUM IIOJBECOM TIpy3a IIPH KPYIIOCYTOUHOM
WHTEHCUBHOM WCITOJIB30BAHUM TIPOCKTHOM I'PY30ITOBEMHOCTH.
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Kak ITOKa3pIBalOT OOCIETOBAHMS 3TaHUN W COOPYKEHUM, He3aBUCUMO OT KOHCTPYK-
TUBHOM (HOPMBI, MapK{ CTald, BUAA COCTUHECHUI DIeMEHTOB IOIKPAHOBLIX KOHCTPYK-
Ui B HUX 4YacTO (DUKCUPYIOTCS YCTATOCTHBIC TPEIIUHBI, PacCTPOUCTBO COCAMHEHUIA,
pacIIaThIBAHME Y3JIOB, IMPUBOALIIMX K HAPYIICHUIO HOPMAJIBHOU SKCIUIyaTalldd WA
JlaKe K OCTAHOBKE MPOM3BOJCTREHHOTO MpoIlecca.

TpelmnHBI 1 TOBPEKACHNSI BOSHUKAIOT Hanbolee 9acTO B BepXHEH YacTU ITOAKPAHO-
BBIX 0aloK, pexe MedeKThl 3aMedaloTes B MeCTaxX KpeIUICHWS ITOAKPAHOBBIX OalloK U
TOPMO3HBIX KOHCTPYKITMI K KoJoHHaM. Elle peke HaOIOMAIOTCS TPENTAHBI B HIDKHEH
JacTH ITOAKPAHOBBIX OAJTOK W OTHOCSTCS OHM B OCHOBHOM K Hepa3pe3HbIM CHUCTeMaM.
Pactipenencune medeKToOB, YCTAHOBICHHBIX B pe3yabTaTe OOCIeTOBAHUS 3IAHWIA MapTe-
HOBCKUX 1 TIPOKATHBIX IIeXOB, TIPEJCTARICHO Ha PHUC.6.2.
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Puc.6.2. Pacmpenenenne
eheKTOB B CBapHBIX U
KJIeIIaHBIX TTOIKPAaHOBBIX
OaJikax
~ TpelluHa; e — O5Ipa;
X — TOJIOBKA 3aKIIeTIKK cpe3aHa;
o - 3axienKa paclmaTana;
I — B TOPMO3HOM IUTOIIAAKE B
mpojere; 2 — TO Xe Y OIOPEL
3 — B BepxHeM Iosice OaKu
Yy ONOpHI; 4 — B HIDKHEM TIOsSICe
Yy OIOpPEI; 5 — B BEpXHEM ITosice
0aJIKil B IIpoJjieTe; 6 - B HIDKHEM
mosice OaJKK B IIPOJIETE
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B 3manmsix ¢ XKene300eTOHHBIM KapKacoM W CTAJIBHBIMU IOJKPAHOBBIMHU OajlKaMu
JeeKThl W TPEITUHBI OOHAPYXKHUBAIOTCS B MECTaxX IPUBAPKU OIOPHOro pedpa K HILKHEH
MOJIKE TOJKPAHOBOM OalKM M3-3a HEOIMPEJSJICHHOCTA IIepefiadll OIOPHOTO JIaBJICHUS
OaJK¥ TIpY TUIOCKOM OIMpaHWK Ha 3aKJIaJHYIO JIeTalb W ee repekoce. B ciyuae omnwupa-
HUS OaJIKA HAa METALUIMYECKYIO KOJIOHHY TPEIMWHBI B 30HE IPUKPEIUICHUS OIIOPHOTO
pebpa kK OajKe OKa3bIBAIOTCS CIEJICTBHEM Je(heKTOB M3TOTOBICHUS OIIOPHOTO pedbpa u
HEKauyeCTBeHHOU IpUBApKK ero K Oanke. JIokasbHBIE paspylIeHUs MOJKPAHOBBIX OAJIOK
B 30HE COCIIMHEHUS BEPXHETO IT0SICA CO CTCHKOIN OOHApYXEHBI TAKXKE B MECTaX CTHIKOB
KPaHOBBIX PEIbCOB M3-3a YJIAPHOTO BO3JCHCTBUS KaTKa KpaHa MPU PA3TUYHOM H3HOCE
KOHTIOB peJIbCa, a TAKXKE PEe3KOM OCIabIeHUN KPETIeKHBIX 3JICMEHTOB.

®akTopoM, BIUSIONIUM Ha JIOJITOBEYHOCTH ITOIKPAHOBBIX OAJIOK, SIBISETCS KOHCT-
DYKITHSL KpeTuIeHUs pelibcoB. KOHCTPYKITMI KpeIUIeHUS KPAHOBBIX PEJIbCOB (KBajpaTHAS
CTalb, XEJIE3HOMOPOXHBIC WIN CIEIMAIBHBIE PEIBChI) OCHOBAHBI ITPEUMYIIICCTBEHHO Ha
MIPYDKATAN pelibca K TOJIKe OaKW. DT TUIIBI KPETUICHUH 00eCIIeuYrBalOT BO3MOXHOCTH
PUXTOBKM peJibca, HO HE WCKIIOYAIOT €ro JMCKPETHOTO OMMpaHUd M3-3a JIeheKTOB IIpo-
Kara IIOJIONIBEI pefibca W jiehopMallnii Mmosica IMOJKPaHOBOM Oanku. B pesymbrare pac-
CTPOMCTBA KPEIUICHUI PENbC 3aHUMAET DKCICHTPUIHOE MOJOXECHHE [0 OTHOIICHUI0 K
BEPTUKAJIBHOM OCU CTEHKM OAJIKHM, YTO BBI3BIBACT Ha ITOM YYaCTKE JOMOIHUTEIBHBIC
HAIPSDKEHUS. OT MECTHOTO Kpy-
YeHUSI, 3HAYCHUS KOTOPBIX WHO-
IJla MOTYT IIPEBOCXOIUTH pac-
YETHOE COITPOTHBRICHUE CTaJIA.
CMeleHusI  pelbCcoOB  MOTYT
> coctaBisith  30-40 mm.  llpu
9TOM HEOOXOJIMMO YUWUTHIBATH U
BO3MOXHOE CMEIEHUE IIeHTpa
MIPUIOKEHUS JIABJICHUSI HAa 000-
Jle KoJjleca KpaHa B ITOIIEPEIHOM
HaITpaBJICHUH 10 OTHOIIIEHUIO K
cepejinHe OIIOPHOI ITOBEPXHO-
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Puc.6.3. delicTBylonie HATPy3KH Ha IIOAKPAHOBYIO OAJIKy
Ha omope (a), B mporeTe (§) W SMIOPHI KacaTelTbHBIX
HapsSKeHUH TIPpU TMPOXOXKISHUN Kojleca KpaHa (8)

CTH TOJOBKH pelibca. BermrumHa
TaKOTO CMEIIeHUSI MOXET JI0C-
turath g0 40 % TMPWHBL TO-
JIOBKH peitbea (prc.6.3).
Harpysku, neiicrByromue Ha
MOJIKPAHOBYIO OaJKy, HOCAT Kak
ETEPMUHUPOBAHHBIA, TakK U
clIyYaiHbIl Xapakrep. K 1ep-
BOI KaTeropuy Harpy3oK OTHO-
CATCH BO3JICUCTBUS, BBI3bIBAC-
MBIE BECOM MOCTa KpaHa W
TPYy30M, MPOJOIBHBIM W IIOIE-
PEYHBIM TOPMOXEHWEM KpaHa W
TEJICXKW. OTU HAarpy3KW IIpU-
KJIaJIbIBAIOTCSI K TOJIOBKE pellbca
W 3aTeM MepefaoTcsa Ha Oanky.
K kareropum ciyyaliHbIX Ha-
TPY30K MOXHO OTHECTH BO3JEHi-
CTBUSI, CBS3aHHBIE C OOKOBBIM
ABICHUEM KpaHa Ha TOIIOBKY
pelbca, BhI3BIBACMBIE: 3a0eraMu
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mapsl Kosiec (MepeKoc KpaHa) B peXUMe ITycKa WM TOPMOXEHHMS MOCTa KpaHa; SKCIICH-

TPUCHUTETOM JIABICHUSL KOJeCca, OIPEIEIAeMbIM CMEIICHUEM PEIbCa; <«IIITHUCTOCTHIO»

OIIMpPaHUs pelibca, OOYCIOBICHHON MCKAXECHUSIMU ITOBEPXHOCTH KOHTAKTa JIUCTA BEPX-

HEro Iosica W IIOAOIIBBL PENIbCca; YIapHBIMUA HATPY3KaMU, BO3HUKAIOIIUMU B pe3yJIbTaTe

HW3HOCA CTBIKOB PEIBCOB.

IIpu ompeneneHN HAIIPSDKEHHOTO COCTOSTHUS TOJKPAHOBOK OalIK OT OOINEro M3rnda
€€ paccMaTpUBAIOT KaK MPOCTPAHCTBEHHBIA OpyC, COCTOAIINMN U3 COOCTBEHHO MOJIKPAHO-
BOIT Oallk¥, TOPMO3HON CUCTEMBI C BKIIIOUCHUEM B pabOTy peiibca, UMEIOIIEro Ha OIope
HEIPEPBIBHOCTh, YIUTHIBACTCS WM YaCTUUHOE 3allleMIIcHre DAk Ha orope. BMecte ¢ Tem
BHEIICHTpEHHA Ilepelada BEPTUKATBHOTO ABICHUS W3-3a SKCIIEHTPUCHUTETA OCH PEIbCa,
KOTOPBIN BCETNIa MMEET MECTO B PEAbHBIX YCIOBUAX, MU OOKOBBIE BO3ICUCTBUAA MIPU JIBU-
XEHUMA KpaHa WU TEIeXKW CO3[Ial0T BeChbMa CIIOXHOE HAIPSKEeHHO-Ie(hOpPMUAPOBAHHOE
COCTOSTHVE BepXHEU oOIacTM NOAKPaHOBOW Oalku, OOYCIOBIIEHHOE JehopMalisiMu
CMATHUS, KPYIEHUEM [OSICA M U3TMOOM CTEHKHU.

Tounoe omnpeneneHre ATHUX JOKATBHBIX HAIPSKEHWA MPEJCTABIACT 3HAYUTCIHHYIO
CIIOXHOCTh. OJTHAKO, HEOOXOAMMO WMETh B BUIY, UTO YacTO CyMMapHBIE MECTHBIC Ha-
MPSTKEHUST MOTYT IIPEBOCXOMUTE TIpeJle] TEKYUSCTH, a MHOTA JTake U IIpejiesl IPOTHOCTH
WU, OTIWYASCh ITUKIMYHOCTBIO, IIPEJOIPENEIAIOT 3apOXICHUE MUKPOTPEIAH WIH WX
YCKOPEHHOE pa3BUTHE.

HenoctatouHoe BHUMaHWeE, yIeaseMOe W3YICHUIO TUHAMUKK TIEPBUYHBIX pa3pylle-
HUI B MOAKPAHOBBIX OanKkax, OOBICHSIET MHOXECTBEHHOE TpeluHooOpa3oBanue. OaHOU
W3 TIPUYUH DPa3pyIIEHWUs CBApHOTO IIBA, COEIUHSIONIETO BEPXHU ITOSIC CO CTEHKOMH,
MOXET CIYXWTh OOKaTKa OOpa3oBaBINEUCS B CBAPHOM IIBEé MUKPOTPEIIVWHBL. AHAIA3U-
pyS PIIOPY KacaTebHBIX HAIIPSKEHWU, JOTUYHO IIPEIIONIOKUATh, YTO II00as CKOJb
YIOJTHO Majag TpellnHa B MOMEHT ITPOXOXJICHUA HaJl HE KpaHa WCIIBITHIBAET IIEPEMEH-
HOE HaIpsSKeHWE CXKAaTusg W pacTskeHWs. MHOTOKpaTHOE PacTSKEHUE OCIaOICHHOTO
MECTa CITOCOOCTBYET 3apOXICHUIO W PAa3BUTHUIO TPEIIWHBL. DTOT IMPOIECC YCKOPSCTCS
py HaIMIUK J1e(PEeKTOB CBAPHBIX IIIBOB, SIBJSIOINIAXCS OCTPBIMU KOHIICHTpPATOpaMu, W
OCTaTOYHBIX CBAPOYHBIX HAIPSDKEHUUA OT TEPMUAYECKOTO BO3JCUCTBUS CBAPKW, KOTOPHIE
W3MEHSIIOT B XYJIIIIYIO CTOPOHY CBOMCTBA MaTepraia OKOJIONIOBHOMN 30HBI.

He 3acTpaxoBaHbl OT JIOKAJIBHBIX Pa3pylIeHUN W KIIETIAHBIE ITOAKPAHOBBEIC OAJKWA
(puc.6.2). HabmofeHnne 3a MOBEJIEHUEM STOH Pa3HOBUIHOCTU TOJIKPAHOBBIX KOHCTPYK-
ITUIA BBISIBAIIO TAKXKE HAIMYNE TIPOJOIBHBIX TPEIIWH, BO3HUKINNUX Y BEIKPYXKEK YIOIKOB U
TOTIEPEYHBIX TPEIIMH B MOSICHBIX YTOJKax, WAYIIAX OT 3aKIelovYHbIX oTBepctuit. [lpm
3TOM 3aMEPEHHBIE HAMPSKEHUWS OKA3AIUCh CYIIECTBEHHO HIDKE PAacUYeTHBIX, YTO Ao
OCHOBaHWE ITOJaraTb, YTO MOIEPEYHBIE TPEIIWHBI Y OTBEPCTUN PA3BWINCh W3 MUKPO-
TPEIINH, BO3HUKINHUX B IIPOIECCE W3TOTOBICHUS JJIIEMEHTOB OAJIOK.

Takum obpa3oM, U3 pacCCMOTPEHUS MPUYKWH IIPEKIEBPEMEHHOTO BBIXOA U3 DKCILTya-
TaIlUU ITOJIKPAHOBBIX KOHCTPYKITMIA MOXHO OTMETHTH:

+ HeyJlauyHble MIPOCKTHBIC PEINCHUSI M3-3a HECOBEPIICHCTBA METONOB pacyeTa, HEIlOM-
HOTO y4yeTa JeACTBYIOIUX HATPY30K M WX BEPOITHOTO U3MEHEHUS IIPU IKCILTyaTallui;

o JIeheKTHl M3TOTOBIECHUS (3aKJICTIKM CO CMEIEHHBIMU TOJIOBKAMHU, HEIUIOTHOE CXKaTHe
aKeTa, HellpoBaphl, MOJPe3bl U JApyrue AeeKThl CBAPHBIX COSIUHEHNA, UTHOPUPOBAHIE
CITeITMATBHBIX TEXHOJIOTHH BBITOTHEHUSI U 0OpabOTKY IMOSICHBIX CBAPHBIX IITBOB U JIP.);

» JeheKThl MOHTAXAa (HEKaueCTBEHHBIC MOHTAXHBIC OOJITOBBIC U CBAPHBIC COC/TMHECHMUS,
CMEIEHUS TTOJIKPAHOBBIX PEIBCOB OTHOCUTEIBHO CTEHKU OAJIKM, OTCYTCTBHAE KOHTPO-
JIS 33 HaJIEXKHOCTHIO PEJIbCOBBIX KPEIUICHUH TIepe/l ciaueii B 9KCILTyaTaIluio 1 JIp.);

¢ HEJOCTaTKWA HKCILIyaTallMW: OTCYTCTBUE KOHTPOJIS 3a COCTOSHUEM XOJIOBOM 4YacTh
MOCTOBOTO KpaHa W CTEICHBIO M3HOCA KATKOB TEJIEXKW W KpaHa, a TaKXkKe HeCcOOIo-
JIeHAE CPOKOB MPOMWIAKTAYECKOTO OCMOTPa W PEMOHTA PEbCOB W TOJIKPAHOBBIX
KOHCTPYKITUA.

89



KoHnctpykTrBHBIE (HPOPMBI TTOAKPAHOBBIX OAIOK, BCTPEUAIONTAECS B IIPAKTHUKE ITPOCK-
THUPOBAHUS W DKCIUIyaTAITUM, OTIMYAIOTCS OOINEel TeHICHITHMEH B pa3paboTKe, HaIIpaB-
JICHHOM Ha CHIDKEHWE MECTHBIX HAITPSDKEHWH.

YacTh M3BECTHBIX IIPEUTOXKEHUI OTHOCHUTCS K YBEIWUYCHUIO KPYTIIBHONW XECTKOCTH
BEpXHEH 30HBI MMOJKPAHOBBIX OAJIOK 34 CYET YCIOXHEHUS KOHCTPYKTUBHOIO DEIICHUS
(puc.6.4 turet 2-5, 9—12). Ilpu sTOM co3/aHMe TIOJKPAHOBBIX OAJIOK ¢ KOPOOYATHIM
CEUCHUWEM BEPXHETO I10sICa, BBI3BAHHOE HEOOXOJIMMOCTHIO M30eXKAaTh Iepeflaui JTaBICHUS
peJbca HEeloCPe/ICTBEHHO Ha CBAPHOM IMTOB, COSAMHSIONINN IIOJKY CO CTCHKOI, ITPUBO-
AT K OIpeeICHHOMY IIepepacxojly MeTalia, YBEIMICHUIO TPYJTOEMKOCTH U YCIOXKHE-
HHUIO TEXHOJOTUH WU3TOTOBJICHUSI.
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Bapuanum ucnoanenus HudicHeeo nosca 6asox munog 14-19

Puc.6.4. PasBuTHe KOHCTPYKTHBHOI (hOPMEI ITOAKPAHOBEIX 0aJIOK

OITBIT TOKA3bIBAET, UTO IIPUMEHEHHUE TAKOTO CEUCHUS MOXET OBITH I1eIecoo0pasHo
JIUIST TOAKPaHOBO-IIOJICTPOIIMIIBHEIX (hepM IIpH mposere 24 M 1 Oolbllie. B Gankax THUIIOB
1-5 (puc.6.4) CyIIecTBEHHOTO YBEJIWYEHUS BBIHOCIMBOCTA HE IPOUCXOAUT. JloiaroBed-
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HOCTH TIOJIKPAHOBOM OaJIKM C OINMpaHUEM peiibca Ha pebpa (puc.6.4, T 6) B 4 pasa
BRI, YeM y Oaki TUMa [. YCTaHOBKA HAKIOHHBIX Jamenei (puc.6.4, Tursl 3, 5) He-
CKOJIBKO YBEIMYHUBACT JIOJITOBEYHOCTh OAJOK, HO Pa3pylIeHUE ITPOUCXOIUT B OIOPHOM
CEUCHWH, B MeCTax IIPHUBAPKU JIaMeJedl K OIOPHBIM IUTaHKaM. K cToyib30BaHHE KOHCT-
DPYKTUBHOTI'O PEIEHUS ITOIKPAHOBOMN OAIKK ¢ YCTAHOBKOM BEPTUKAIBHBIX pedep C IIarom
MEHBIITM, YeM BBICOTA CTCHKH, MOXET OBITh PEATU30BAHO B BHjIe OAJKK C BEPTHUKAIHHO
ropUpOBAHHON CTEHKOU (puc.6.4, Turr 20).

HccnepoBanus MOATBEPXKIAIOT BO3ZMOXHOCTh paccMaTpuUBaTh roypHpOBAHHYIO CTEH-
Ky KaK IUTOCKYIO ¢ YTOJIIICHUEM B 30HE IIPUMBIKAHUS K ITosicaM. Haiuue rodp npeict-
BUTEJIIBHO OOECIIEUMBACT YBEJIMYCHUE KPYTWIBHON XEeCTKOCTH Oayiku. CHepKUBAIOIIIM
YCJIOBUEM DPACITAPEHUS OOJIACTH IPUMEHEHUS U 0ObeMa BBIIYCKA TAKUX OAJIOK SIBISIETCS
CIOXHAs KOH(MpUTypalldsi CTCHKM, YCIOXHSIIONAs BBIMOJHCHUE IIIBA [IPUKPETUICHUS
CTEHKM K IosicaM, OoJIbIasi JIepOpMaTUBHOCTD CTCHKU M JTUMHUTHPOBAHHOCTE TOJITIIMHBI
6 <8 MmmM.

KoHncrpykTuBHas ¢opMa ITOJKPAHOBBIX OATOK ¢ WMCKIIOUYEHHUEM CBapHOTO IBa W3
BEpXHEH 30HBI BCIIEJCTBME UCITOIB30BAHUS ITPOKATHOTO TaBpa, ITOJIYIaeMOTO POCITYCKOM
IMUPOKOIIOIOYHOTO JByTaBpa (puc.6.4, tun 11, 12) uMeeT HECOMHEHHBIE MMpeUMYyIlecTBa
mepesl OanKo#, COCTaBICHHOM #3 Tpex JTucToB. M3-3a OrpaHWYEHU, CBSI3aHHBIX C
UMEIOIUMHUCS B TIPOU3BOJCTBE JIByTABpAMHU, TaKas Oajka MOXET OBITh PEKOMEHJIOBAHA
JUIST KpaHOB TpyI pexuma padotel 4K-8K rpysomnombseMHoCcThI0O HEe Oosee S50 T. banka
tuna 13 (puc.6.4) pazpaboraHa 6e3 CBApHOTO IIBA B MECTe Mepe/lauil HArpy3KU OT KOoJe-
ca kpaHa. OJHAKO M3-3a HAIMYUS CTPOTAHOTO BKIIAIBIIIA CO CIIEIMATHHO BBITTOJIHEHHBIM
Ma30M W THYTBHIX OIOPHBIX pedep BOZHUKAIOT 3HAUYUTEIbHBIC YCIOXHECHUS TIPU U3TOTOB-
JICHWH.

KoHcTpyKTUBHBIE pa3pabOTKU, YIYUIIAIINE HAPSDKEHHO-Ie(OPMUPOBAHHOE CO-
CTOSTHME BEpXHEW 30HBI 0alIOK, Oa3UpyIoIrecss Ha M3YYCHWU HEITOCPEICTBEHHBIX KOH-
TaKTOB MEXIy BEPXHUM IIOSICOM OAaJKW W IIOAOIIBOM PEeIbcOB, MPUBEIN K pa3paboTKe
KOHCTPYKITUH TMOKOTO KPEIUICHUS PEIhCOB Uepe3 CTAIbHBIC ITPOKIAIKM C BBITYKION K
HU3Y TTWIWHAPUYECKON ITOBEPXHOCTHIO, KOTOpBIE YCTAHABIMBAIOTCS IO BCEi JUTMHE
penbca. OIBIT MpUMEHEHUS OATOK ¢ TAKUMM KPEIUICHUSIMH PEIbCOB TTOKA3all MX BBICO-
KYI0 9KCIUTyaTAIlMOHHYIO HAJeXHOCTh. MeCTHBIE CyMMapHBIe HAIIPSCKEHUS B OaIKax Mpu
HUCTIOIB30BAHNN MPOKJIAIOK € MIMHAPUICCKUM OCHOBAHMEM YMEHBIIAOTCS B 4-5 pa3
(puc.6.4, Tunn 27). llpensTcTBre K IMPOKOMY MCIIOIB30BAHUIO KPEIUICHWN PEIBCOB C
METAUTHICCKUMU TPOKIAAKAMU — OTCYTCTBHE ITPOMBIIUICHHOTO TIPOU3BOJICTBA ITPOKIIA-
JTIOK ¥ THOKUX TIPHKAMOB.

YcTaHOBIIEHO, YTO MECTHBIC HAIIPSDKEHUS CYIIECTBEHHO 3aBUCST OT COCTOSIHUS KpEIl-
JICHUS. KPaHOBOTO peiibca. CHU3UTh MECTHBIC HAIIPSDKEHUS MOXKHO, UCIIONB3YS IS TOM
eI HU3KOMOJIYJbHBIC IIPOKIAJKU W IIPYKUHHBIC KPEIUICHUSI. DKCIEPUMEHTAIBHBIC
HUCCIIS/IOBAHMS TAKWUX MOJKPAHOBBIX 0AJIOK abIOCTAXHOTO OT/EICHUS OOXMMHOTO IIeXa
MarauToropcKOro MeTauIypraiecKoro KOMOWHATa ITOKa3ald, YTO MaKCHMAaJIbHBIC Ha-
MIPSDKeHUS B BEpXHEH 30HE MOJKPAHOBOM OAIKM He IIPEBBINIAIOT IIpe/iesia BRIHOCIUBOCTH
ctaar. CpoK CIIykKObl HU3KOMOIYJIBHBIX IIPOKIAJIOK COCTaBISCT 4— 5 JIeT.

PesynmpTaTel MCCIIEIOBAHUI ITOAKPAHOBBIX PEJIbCOB Ha KPYYCHUE ITOJMTBEPAMWIA WX
3HAYUTEIBHO OOJBINYI0 KPYTHIBHYIO XECTKOCTh II0 CPAaBHEHHUIO C BEPXHUM ITOSICOM.
OO6ecrieueHEM COBMECTHOM pabOThI MMOJMKPAHOBOTO peilbca WM BEPXHETO II0SICA MOXHO
YBEJIUIUTH HECYIIYIO CIIOCOOHOCTh CTEHKH B PE3YyJbTaTe BO3pACTAHUS COIIPOTUBIICHUS
BEPXHETO ITosica JephopMalini KpydeHUs. Hanbonplnii sp¢ekT JO0CTUracTCs IIPU XeCT-
KOM KpPEIUICHUH PEJIbCOB B CEUCHUSIX, PACITONOXCHHBIX HaJl BEPTUKAIBHBIMU PeOpaMMU.
s sToro T1emecooOpa3Ho HCIOJIB30BAHUE BBICOKOIIPOYHBIX OOITOB, 3aTSHYTHIX Ha
HOPMATHBHBIC YCHIIHSI.
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YMeCTHO OTMETHTD, UTO Tepejaya YCUINNM OT MECTHOTO KPYYCHUS B MECTaxX YCTaHOB-
K# pebep, a TaKKe YMEHBIICHUE PACCTOSHUSI MEXIy pedpaMiu CIIOCODCTBYET CHUXCHUIO
BCEX KOMIIOHCHTOB HAIIPSDKEHHOTO COCTOSTHUSI CTEHKM, OJHAKO IIOBBIIICHHAS CKIOH-
HOCTh K Pa3pyIlICHUIO yIacTKa IIBa BOJU3HM pedep IPEIsITCTBYET OXUIaeMOMY BO3pacTa-
HUIO JIOJTOBEYHOCTH OAJIKM.

g moakpaHOBBRIX OAlOK IIOA KpaHBI Tpydil pexuma paboTtel 6K-8K addexTurno
COEJIMHECHUE TTOSICOB CO CTEHKOM, BBITOTHEHHOE HA BBICOKOIIPOYHBIX Oosrax. [Ipu Takoit
KOHCTPYKITUH BEPXHETO I0sIca YBEIWYMBAIOTCS ITapaMeTphl, ITOJOXUTEIBRHO BIUIIOIINE
Ha BEJIMIMHY MECTHBIX HAIIPSDKCHUN. BaXHO Takke U TO OOCTOSTEIBCTBO, YTO YCTATIOCT-
Has IIPOYHOCTHh COCHAMHEHWN Ha BBICOKOIIPOYHBIX OOJTaX CYIECTBEHHO BO3pacTacT IO
CPABHEHUIO CO CBAPHBIMU U 3aKJIECIIOUYHBIMU COSTMHEHUSIMU (prc.6.4, TUIel 14 —19).

KoHCTpyKITHs MOJIKPAHOBBIX 0AJOK € COCIMHEHHEM SIEMEHTOB HA BBICOKOIIPOUYHBIX
OosiTax paspaboraHa B BUJE JIBYTABPOB C BEPXHUM IIOSICOM, COCTOSIIIIAM W3 ITapHBIX
YTOJIKOB € JIMUCTOM WX O€3 JIUCTA, CTCHKU, BBITOTHEHHONW W3 JIMCTA, U HUKHETO Mosica B
BHJIC TIAPHBIX YIOJIKOB WM CBAPHOIO TaBpa. Takas KOMITOHOBKA CEYCHHUS MOJIKPAHOBBIX
0aJyoK perraeT CIeIyIoIIe 3a1aqu:

—  CcOCpe/IoTauMBacT 3HAYHUTEIBHYIO YacTh MaTepuaja B HamOoJee HATPYXKEHHONH Bepx-
Helt 30He MMOIKPAHOBBIX OAJIOK;

— obecITeunBacT yBEIMICHUE pecypca OAJIKKM TI0 BRIHOCIMBOCTH 3a CUET MCIIOIb30BAHUS
COEJIMHECHW Ha BBICOKOITPOYHBIX OOJITaX;

— TIOBBIMIAET TEXHOJOTUYHOCTH OAJIOK, OJarojaps IMOCTAHOBKE BBICOKOIIPOYHBIX OOJTOB
B3aMEH 3aKJICIIOK;

— JlaeT BO3MOXHOCTb COOpPKHM OalKi W3 OTHEIBbHBIX JIETKOIIEPEBO3UMBIX 32JIEMEHTOB
HEIIOCPE/ICTBEHHO Ha MECTe MOHTaXa B OTMAJCHHBIX M TPYIHOJOCTYITHBIX paioHaX, a
TaKKe CEeBEPHBIX (CHIDKCHUE TPeOOBAHWA K MaTepHaTy KOHCTPYKITHIA);

— obecIteunBacT BBICOKYI0 PEMOHTOIIPUTOIHOCTD ITOJIKPAHOBBIX KOHCTPYKITHIA.

ITo cBOeMY KOHCTPYKTUBHOMY DEIIECHUIO, CIIOCOOY COCAUHEHWS ICMEHTOB M pac-
YeTHOH cXeMe TOJKPaHOBBIe OATKA MTOAPAa3IeIISIIOTCS Ha CISIYIONIAe TUTIBL:

» IO PacYeTHBIM CXeMaM — paspe3Hble (puc.6.5a) 1 HepaspesHsie (puc.6.56);

a) | 1 1-1

NN RN
l{% ll‘—

Monmadicrvie cmoiku

‘t/ I‘_Z T 2.2

NN RECEINENIN,
e

O O O

Puc.6.5 a, 6. TlonkpaHOBBEIE OAIKH

d - pa3pe3Had IMoAKpaHOoBasdA CIULIONIHOCTCHYATAaA 6am<a,
0 - Hepa3pe3Had IMoJKpaHOoBasA CIUIOITHOCTCHYATAA Oaska




» TI0 KOHCTPYKTUBHOMY PEIIEHHWI0 — Ha CIUIONTHOCTCHYATHIe (PUC.6.54,6) M CKBO3HEIC
(petretyateie (puc.6.58);

8) |<_3 3-3
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Puc.6.5 6. PaspesHas cKBo3Hasg IMOAKpaHOBas OanKa

L

» IIO CIIOCOOY COCIMHEHUS JIEMEHTOB — Ha CBapHBIe (pUC.6.64a), Kielanbe (puc.6.66,6),
Ha BBICOKOITPOYHBIX OoTax (prc.6.66,8), a Takke KOMOMHUPOBAHHBIE (PUC.6.6 2,0);
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Puc.6.6. TUITEL TTOTIEPeYHEIX CeYeHHH TOIKPAHOBEIX GaloK

——

——
¢ — CIUIONTHOTO CEYCHUS, cBapHasg M3 TPeX JHNCTOB; 6, ¢ — KiellaHke U3

JIUCTOB W VIONKOB; 6, ¢ — OalKM ¢ COCAMHCHUSIMHM Ha BEICOKOIIPOYHBIX
6ontax; e, 0 — 6K ¢ KOMOMHUPOBAHHEIMU COCTUHEHUAMU (OOITOCBAPHEIC)

o TIO CITOCOOY TIPWIOXKECHNSI HATPY30K — ¢ €370M ITOBEpXY U ¢ 3710k TTOHMU3Y.

Oco0BIlf BHJ TIOIKPAHOBBIX KOHCTPYKITHI TPefCTaBIsIeT coOOM KOHCTPYKITUN MHO-
TopYHKIMOHATEHOTO HA3HAYCHWS, HAIPUMEp TOIKPAHOBO-IIOACTPOIIIIBHEIC (hepPMEI
(puc.6.7).

1-1
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Puc.6.7. IlogkpaHoBo-TOACTPONIIIbHAS (hepMa
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6.2. HATPY3KH U PACYETHBIE YCHINY

IlogkpaHoBEIe KOHCTPYKITAM TIpeHA3ZHAYEHBI BOCIIPUHUMATE CIEAYIONIAEC HATPY3KI
U BO3JICVICTBUS:

d) COOCTBEHHBIN BeC KOHCTPYKITHIA,

0) BEepPTUKAIBHBIC, TOPU3OHTAIBHBIC W KPYTSIIKUE BO3ICHUCTBUS KATKOB KPAHOB;

8) HArpy3K{d OT MAaccChl JIIOJeH U PEeMOHTHBIX MaTepHUaJOB HA TOPMO3HBIX KOHCTPYK-
MUSIX Y TUTOIIAIKAX, IPUMBIKAIONNX K KPAHOBBIM ITYTIM;

2) Harpy3Kd OT KOHCOJBHBIX KPAaHOB, €ClM OHM PACIIOJNOXEHBI B YPOBHE TOJKPAaHO-
BBIX OQJIOK;

J) CHETOBBIC W BETPOBBIC HATPY3KU;

€) TeMIIepaTypHble BO3JIECHCTBUS;

) ceicMUYecKe Harpys3KHu;

3) BO3/ICHCTBIE HEPaBHOMEPHBIX JehopMaItiii OCHOBAHUA.

B mepeunciieHHBIX HArpy3Kax: «g» — SIBISETCS] TOCTOSTHHOM HAarpy3KOM, <oy, «3» —
OCOOBIMM Harpy3kamu. OcCTallbHBIE HAarpy3KW W BO3JIEUCTBUA OTHOCITCS K KpPaTKOBpeE-
MEHHBIM, IIPUYEM HATPY3KH «f0» — CUMUTAIOTCI OJHON KpaTKOBPEMEHHON HAarpysKoif,
NPUHUAMAEMOR ¢ yueToM koadhduimeHTa codeTaHuss. COOCTBEHHBIA BeC KOHCTPYKITAHA
MIPUHUAMAETC TI0 TIPEABAPUTEIBHBIM pa3MepaM WX MPOEKTHBEIM aHaaoraMm, Koadhduiim-
eHT HaJeXHOCTH 0 Harpyske Yy =1,05.

Jrg yIIpolileHrsT pacyeToB JIOIYCKAETCS YUIUTHIBATE COOCTBEHHBIA BEC KOHCTPYKITWH
W BPEMCHHYIO HAarpy3Ky Ha TOPMO3HBIC IUIOINAJKA ITyTeM YMHOXEHUS PacYeTHBIX YCH-
IMid 1 nedopMaliiii, ONpeleeHHBIX OT BePTUKAIBHON KPaHOBOW Harpy3ku, Ha KoO3dh-
GuImeHTsL: g 6a1oK mIpoireToM 6 M — 1,06; mrsa 6anok mpomaeroMm 12 M — 1,08,

Harpy3ku oT MOCTOBBIX W IIOJIBECHBIX KPAHOB CIIEIyET OIPEIEIITh B 3aBUCUMOCTHA OT
TPYIIII PeXUMOB UX paboThl, yeTaHaBIuBaeMbIX ['OCT 25546-82*, Buna mIpuBofa M CIIO-
coba TIoJiBeca Tpy3a.

[loxHble HOPMATUBHEIE 3HAYEHWS BEPTUKAIBHBIX HATPY30K, MEepelaBaeMbIX KOJIecaMi
KPaHOB Ha 0aJKM KPaHOBOTO ITyTH, CIIEyeT IIPUHUMATh B COOTBETCTBUU C TPeOOBAHUSA -
MU CTaHJAPTOB HAa KpaHbl, a VI HECTAHAAPTHBIX KPAHOB — B COOTBETCTBUM C JTAHHBIMU,
YKa3aHHBIMU B IIACIIOPTaxX 3aBOJIOB-U3TOTOBUTEIEH.

HopMaTtuBHOE 3HaYeHWE TOPU3OHTAIBHOU HArpy3ku 1p,, HallpaBICHHOUW BJOIb Kpa-
HOBOTO ITyTH W BBI3BIBAEMOU TOPMOXEHWEM MOCTa DIEKTPUYECKOTO KpaHa, CIeAyeT
IPUHUAMATH

Ty =0,1F 11, (6.1)

rie I1, — 4rcmo TOPMO3HBIX KAaTKOB Ha paccMaTpUBAeMOil CTOpoHE KpaHa (IIPU OTCYTCT-
BUU clielnanbHbiX yKazanuit [1.=0,511;; 3mece 1, — 4Mcao KaTKOB Ha OMHON CTOpPOHE
KpaHa); F, — HOpMaTUBHAas HOpMasbHasl Harpy3Kka Ha KaTok.

HopmaruBHOe 3HAYeHWE TOPU3OHTAIBHON HArpy3KW, HAIIPABICHHON IMOMEepeK KpaHOo-
BOTO TIYTH M BBI3BIBAEMOI TOPMOXEHHUEM JICKTPUUCCKUA TEICKKH, CICAYET MPUHUMATE:

+
Opu = O,OSM - [Ipy TMOKOM MOJBECE IPy3a;
e (6.2)
+
Qe = O,lQKpiqT — IIpU XEeCTKOM II0/Bece Ipy3a,

K

Tac QKp — I'PY30IIOBEMHOCTD KpaHa; ¢, — Macca TCJICKKHN KpaHa.

Harpyska oOT TIOIIepEeYHOTO TOPMOXKCHUS PACIIPEEISeTCS ITOPOBHY MEXAY BCeMU
OIMAPAIOIITUMHUCS Ha OallKy KoJleCaMi KpaHa 1 MOXeT OBITh HalpaplieHa KakK BHYTPb, Tak
1 HApYXKy paccMaTprUBacMOTO TIPOJeTa.
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CIripaBoYHbBIE JIAHHBIE IO HOPMATUBHBIM BEPTUKAIBHBIM Harpyskam F, ¥ HOpMATHUB-
HBIM TIOIIEPEYHBIM TOPU3OHTAIBHBIM HArpy3KaM (p, OT KPaHOB I'PY30IOIBEMHOCTHIO 5-
50 T mpuBemeHHI B Ta0I.6.1 M KpaHOB Ipy30IoabeMHOCTRI0 80— 500 T — B TabI.6.2.

Tadomuua 6.1. HopMatuBHBIE HATPY3KKM OT KPAHOB TPY30IIOABEMHOCTEI0O S—-50 T

I'pyrma KpaH rpyso- Bricora TomBeMa, M HopmaTiBHAs
pexumva| OTBEMHOCTBIO, T Mporer | Basa | Mupuma Harpyska, KH
PabOTEL BCIIOMOTa- BcIlomora- | MOCTa | KpaHa |  KpaHa BepTH- | TOPH30H-
KpaHa TIABHOTO | oy ioro | IABHOTO | ey HoTo KpaHa, Ay, B, KajabHas | TanbHas
Kproka KproKa Kproka Kproka M MM MM Fy O
1 2 3 4 5 6 7 8 9 10
K ;gg 3700 | 4430 3‘81,(8)
28:5 5000 5730 58:3 b
34,5 63,9
16,5 56
4K 2205 3700 4700 60 s
28,5 5000 6000 65 ’
5 - 16 - 34,5 5600 6600 85
16,5 46,6
SK 2205 3700 4700 55.8 7
28,5 57,5 ’
345 5000 5730 67.2
16,5 3500 5118 79 7.9
7K 22,5 92 9,2
28,5 >000 5908 112 11,2
34,5 5600 124 12,4
16,5 83,1
K 2.5 4400 5400 902 0
28,5 111,4 ’
345 5000 6000 1221
16,5 82,69
5K 10 - 16 - 22,5 4400 3400 90,2 3.0
28,5 111,22 ’
345 5000 6000 121
16,5 5400 124 12,4
7K 22,5 4400 5500 135 13,5
28,5 5000 6200 150 15,0
34,5 5600 6600 165 16,5
16,5 117,8
5K 12,5 - 16 - 22,5 4400 3600 132,5 33
28,5 149,0 ’
345 5000 6200 166.8
16,5 134
2K 22,5 142
285 5000 6000 160 4,71
34,5 175
16,5 134
5K 22,5 146
285 5000 6000 162 4,73
16 - 16 - 34,5 178
16,5 135
6K 22,5 4400 3600 148 5,15
28,5 5000 6200 166
34,5 5600 6800 204 5,22
16,5 4900 6100 155 15,5
7K 22,5 5000 6200 168 16,8
28,5 5300 6500 185 18,5
34,5 5700 6900 225 22,5
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IIpodoaycenue maba.6.1

1 2 3 4 5 6 7 3 9 10
16,5 135
2K gég 5000 | 6000 {gi 5,02
34,5 180
16,5 129
5K 25 | 4400 | 5600 142 5,27
28,5 | 5000 | 6200 161
16 3,2 16 18 34,5 | s600 | 6800 200 5,34
16,5 144
6K 225 | 4400 | 5600 159 5,49
28,5 | 5000 | 6200 178 5 59
34,5 | s600 | 6800 217 ’
16,5 | 4900 | 6100 162 16,2
7K 22,5 | 5000 | 6200 172 17,2
28,5 | 5300 | 6500 195 19,5
345 | s700 | 6900 235 23,5
16,5 145
12,5 14 25 | 4400 | 5600 160 6,25
28,5 | 5000 | 6200 181
2K 34,5 | s600 | 6800 220 6,32
16,5 155
16 18 s | 4900 | 6100 175 6,11
28,5 | 5000 | 6200 195
34,5 | s600 | 6800 225
16,5 146
12,5 14 25 | 4400 | 5600 161 6,35
28,5 | 5000 | 6200 183
5K 34,5 | s600 | 6800 221 6,42
16,5 160
16 18 s | 4900 | 6100 170 6.45
28,5 | 5000 | 6200 190 ’
20 5 34,5 | s600 | 6800 225
16,5 164
6K 25 | 4400 | 5600 179 6,54
28,5 | 5000 | 6200 200
12,5 14 34,5 | s600 | 6800 240 6,62
16,5 | 4900 | 6100 188 18,8
7K 22,5 | 5000 | 6200 202 20,2
28,5 | 5300 | 6500 222 22,2
345 | s700 | 6900 265 26,5
16,5 175
6K 16 18 s | 4900 | 6100 190 6.65
28,5 | 5000 | 6200 205 ’
34,5 | s600 | 6800 245
16,5 225
12,5 14 22,5 | 5100 | 6300 244 9,86
28,5 270
34,5 | 5600 | 6800 312
16,5 235
2K 14 16 22,5 | 5100 | 6300 255 9,87
28,5 285
32 5 34,5 | 5600 | 6800 325
16,5 260
18 20 22,5 | 5100 | 6300 270 10,37
28,5 295
34,5 | 5600 | 6800 330
16,5 228
5K 12,5 14 22,5 | 5100 | 6300 249 10,03
28,5 274
34,5 | 5600 | 6800 316
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IIpodoaycenue maba.6.1

1 2 3 4 5 6 7 3 9 10
16,5 235
14 16 22,5 | 5100 | 6300 260 9,98
28,5 280
5K 34,5 | 5600 | 6800 320
16,5 265
18 20 22,5 | 5100 | 6300 280 10,57
28,5 300
34,5 | 5600 | 6800 335
16,5 244
12,5 14 22,5 | 5100 | 6300 265 10,22
28,5 289
32 5 34,5 | 5600 | 6800 331
16,5 260
6K 14 16 22,5 | 5100 | 6300 275 10,15
28,5 295
34,5 | 5600 | 6800 330
16,5 275
18 20 22,5 | 5100 | 6300 290 10,79
28,5 305
34,5 | 5600 | 6800 340
16,5 | 5100 | 6300 275 27,5
7K 12,5 14 22,5 292 29,2
285 | 3300 | 6500 312 31,2
34,5 | 5700 | 6900 360 36,0
16,5 359
12,5 14 22,5 381
285 | 5250 | 6500 115 15,74
3K 34,5 455
16,5 371
20 22,4 22,5 392
Sgs | 3950 | 7200 7 16,16
34,5 467
16,5 356
5K 12,5 14 22,5 380
285 | 5250 | 6500 i3 15,57
50 12,5 34,5 453
16,5 378
5K 20 22,4 22,5 411
Sgs | 3950 | 7200 447 16,43
34,5 487
16,5 370
12,5 14 22,5 400
285 | 5250 | 6500 436 15,96
6K 34,5 471
16,5 385
18 20 22,5 456
Sgs | 3950 | 7200 181 16,45
34,5 500

Cxema PaCIIONOXKCHNUA KaTKOB XOIOBOH YacTHu KpaHOB

F,

H

O

F,

H

Ag

O
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Tabmuma 6.2. HopMaTtuBHBIE HATPY3KKW OT KPAHOB IPy30IToabeMHOCTRI0 80 — 500 T

Tpyma Kpan rpyso- BricoTa mognema, HopwmarusHas
pescua | TIOABEMHOCTBIO, T M Mporer| B 4 s | 4 Harpyska, KH
PaboTHL | rmaB- |Bcrtomora-| rimas- |BcItomora-| MocTa BepTH-  |TOPHU3OH-
KpaHa Horo | TesbHOTO | HOTO | TembHOTO | KpaHa, KajbHasd | TambHas
KproKa| KpiokKa |[Kpioka| Kproka M MM F, | Fy Opu
1 2 3 4 5 6 7 8 9 10 11 12 13
22 345 | 365
3K 28 9100 | 4350 | 900 | — 365 | 390 13,7
34 385 ] 410
22 347 | 367
5K 25 27 28 9100 | 4350 | 900 | — 367 | 392 13,9
34 387 | 412
22 380 | 390
6K 28 9600 | 4600 | 900 | — 411 | 420 14,6
80 20 34 430 | 440
22 345 | 365
3K 28 9100 | 4350 | 900 | — 365 | 390 13,7
34 385 | 410
22 347 | 367
5K 32 34 28 9100 | 4350 | 900 | — 367 | 392 13,9
34 387 | 412
22 385 | 395
6K 28 10400 | 5400 | 900 | — 415 | 425 15,0
34 435 | 445
22 402 | 431
3K 28 9600 | 4600 | 900 | — 440 | 460 16,6
34 460 | 480
22 404 | 433
5K 25 27 28 9600 | 4600 | 900 | — 443 | 463 16,8
34 465 | 485
22 441 | 451
6K 28 9600 | 4600 | 900 | — 471 | 480 17,4
100 20 34 490 | 500
22 404 | 433
3K 28 10400 | 5400 | 900 | — 442 | 462 16,7
34 462 | 482
22 406 | 435
5K 32 34 28 10400 | 5400 | 900 | — 445 | 465 16,9
34 468 | 487
22 446 | 456
6K 28 10400 | 5100 | 900 | — 476 | 485 17,8
34 495 | 505
22 471 | 500
3K 28 9400 | 4600 | 900 | — 500 | 530 19,9
34 525 ] 560
22 473 | 502
5K 25 27 28 9400 | 4600 | 900 | — 505 | 535 20,1
34 526 | 561
22 447 | 457
6K 28 10400 | 5400 | 900 | — 478 | 488 20,8
125 20 34 500 | 510
22 473 | 502
3K 28 9900 | 5100 | 900 | — 502 | 532 | 20,1
34 527 | 562
22 475 | 504
5K 32 34 28 9900 | 5100 | 900 | — 507 | 537 | 21,1
34 527 | 563
22 452 | 462
6K 28 11100 | 6100 | 900 | — 483 | 493 21,2
34 505 | 515
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IIpoodonncenue maba.6.2

1 2 3 7 5 6 7 8 9 [ 10 | 11 ] 12 13

21,5 [ 10200 | 5400 — | 557|386 | 25,2

3K %g 10500 | 1600 | °* | 1900 ;gg ;ii 12,6

21,5 | 10200 | 5400 — 559 | 588 | 25.4

K 23 27 ?;g 10500 | 1600 | °* | 1900 ;g? ;ig 12,7
21,5 307 | 317

6K 27,5 11100 | 1900 | 900 | 1900 | 328 | 338 | 13,2
160 32 33,5 358 | 368

21,5 | 10800 | 6100 — [ 562 | 591 | 25.6

K ?;g 11200 | 2300 | °* | 1900 ;gg ;ig 12,8

21,5 | 10800 | 6100 — [ 564 | 593 | 25.6

3K 32 34 %g 11200 | 2300 | °* | 1900 ;gi ;}é 12,9
21,5 311 | 321

6K 27,5 [ 11800 | 2600 | 900 | 1900 | 330 | 340 | 13,5
33,5 360 | 370
21,5 354 | 364

3K 27,5 | 10800 [ 1900 | 900 | 1900 ] 371 | 381 | 15.6
25 27 33,5 390 | 400
21,5 355 | 365

5K 27,5 | 10800 [ 1900 | 900 | 1900 ] 372 | 381 | 15,7
200 32 33,5 391 | 401
21,5 358 | 368

3K 27,5 [ 11500 [ 2600 | 900 | 1900 | 375 | 384 | 15,7
32 34 33,5 393 | 403
21,5 360 | 370

5K 27,5 [ 11500 | 2600 | 900 | 1900 | 377 | 386 | 15,8
33,5 396 | 406
21,5 400 | 420

3K 27,5 [ 10500 | 1600 | 900 | 1900 | 420 | 439 | 19,2
25 27 33,5 450 | 460
21,5 204 | 424

5K 27,5 [10500 | 1600 | 900 | 1900 | 422 | 441 | 19,3
250 32 33,5 450 | 460
21,5 405 | 425

3K 27,5 11500 [ 2600 | 900 | 1900 | 425 | 444 | 19,4
32 34 33,5 455 | 465
21,5 209 | 429

5K 27,5 [ 11500 | 2600 | 900 | 1900 | 427 | 446 | 19,5
33,5 455 | 465
21,5 500 | 514

3K 27,5 11200 [ 2300 | 900 | 1900 | 531 | 540 | 24,7
25 27 33,5 558 | 570
21,5 503 | 513

5K 27,5 11200 | 2300 | 900 | 1900 | 533 | 542 | 24,8
320 32 33,5 560 | 572
21,5 509 | 519

3K 27,5 [12300 [ 3400 | 900 | 1900 | 536 | 545 | 25,0
32 34 33,5 567 | 575
21,5 508 | 518

5K 27,5 12300 [ 3400 | 900 | 1900 | 538 | 547 | 25,1
33,5 565 | 577
21,5 613 | 640

3K 27,5 | 14000 [ 3250 | 950 [ 1950 | 662 | 685 | 32,1
400 80 25 27 33,5 691 | 715
21,5 687 | 696

5K 27,5 | 14000 | 3250 | 950 | 1950 | 726 | 735 | 34,8
33,5 755 | 765
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IIpoodonncenue maba.6.2

I 2 3 3 5 6 7 § JoJwo]J]u] 2] 13
21,5 623 | 650

3K 27,5 | 14000 | 3650 | 950 | 1950] 672 | 695 | 32,7
400 80 3 34 33,5 701 | 725
21,5 697 | 706

5K 27,5 | 14000 | 3650 | 950 | 1950 | 736 | 746 | 35,2
33,5 765 | 775
21,5 826 | 836

3K 275 | 14000 [ 3250 230 1959 g9 | 879 | 41,3
25 27 33,5 2750 1150 | 2050 898 | 908
21,5 832 | 838

5K 27,5 | 14500 [ 4400 | 950 1950] g71 | ggg | 42,9
500 80 33,5 3050 1150 | 2050] 910 | 920
21,5 837 | 847

3K 27,5 | 14000 | 3900 [ 9501 1950] g5 | g90 | 41,8
3 34 33,5 3400 [1150 | 2050] 909 | 919
21,5 841 | 857

5K 27,5 | 15000 | 3050 [ 950 1950] g5 | 897 | 43,5
33,5 5150 [1150 | 2050] 920 | 930

Cxema PacCIIOIOKCHHA KaTKOB XOJIOBOH 4acTH KpaHOB

FH FH FIH FIH F F FH FH FIH FIH FIH FIH
QbH QbH QbH QbH

HQbH HQbH QbH QbH QbH QbH QbH QbH

HopwmatuBHOe 3HaYeHWE TOPU3OHTAIBHON HArpy3KW, HAMPaBICHHOM MOMepeK Kpa-
HOBOTO MYTH M BBI3BAHHON IEPEKOCAMK MOCTOBBIX JIEKTPUUCCKUX KPAHOB M Herapa-
JIEJIBHOCTBIO KPAHOBBIX IIyTeidl (OOKOBOHM cwiioil) @, IS KaXIOTO XOJOBOrO Koyeca
KpaHa IIPUHUMAETCS

Qiu=0,1F,. (6.3)

BTy Harpy3Ky YUUTHIBAIOT TOJBKO IIPH pacueTe 3JIeMEHTOB KPAHOBBIX MyTeH B 3/IaHU-
X ¢ KpaHamu TpyIn pexumoB padotel 7K, 8K. Harpyska mepemaercs Ha OalIKy KpaHO-
BOTO IIYTH OT BCEX KOJIEC OJIHOM CTOPOHBI KpaHa M MOXET OBITh HalpaBiIeHa KaK BHYTDPS,
TaKk W HApyXy paccMarprBaeMoro mposiera. IIpy 3ToM Harpy3ky OT IIOIEpEeYHOTIO TOp-
MoxkeHus ((Qpy) o popmyite (6.2) He YIUTHIBAIOT.

BeprukanpHast KpaHOBasE HATrpy3Ka YCJIOBHO CUMUTAETCS ITPMIOKEHHON 10 OCH BEPTU-
KaJbHOU CTeHKH OAJIKH, a TOPU3OHTAIBHBIC HATPY3KU OT TOPMOXKEHUS MOCTA W TEIEKKHU
KpaHa 1 OOKOBBIE CHJIBI CUMTAIOTCS IIPUIOXKECHHBIMH B MECTE KOHTAKTA XOJOBBIX KOJEC
KpaHa ¢ pesIbCOM.

B 3manmax ¢ kpaHaMu rpyImn pexxuMoB padotel 7K, 8K ciegyeT yauThIBaTh KpyTAIee
BO3JICHCTBIE KAaTKOB KpaHa. HopMaTHBHOE 3HAYEHUE MECTHOTO KPYTSIIEro MOMEHTA

M, =Fe+0,750,,h,, (6.4)
pacyeTHOe
M; =71 Fye + 0,759 n, Qi by, (6.5)

[jle: € — YCIOBHBIA SKCIIEHTPUCHUTET, IPUHUMAEMBIA 15 MM; Y51 — KOI(MOUIIUEHT yBeIude-
HU BEPTUKAILHOM COCPEAOTOYCHHOM HAIPY3KKM OT KoJeca KpaHa; Yy — KO3 UIMEHT Ha-
JEXHOCTH TI0 HArpysKe; #; — KO3 OUIMEHT THHAMUIHOCTH, PaBHBIA 1,1, ToNbKO mId Kpa-
HOB I'PYIIIbI peXUMOB padoThl 8K 1 paBHBI 1 I KpaHOB I'PYIIIEL PEXHUMOB padoThl 7K.
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HopMmaTnuBHas Tropr3oHTaNIbHas Harpyska T;, , HallpaBIeHHas BIOIb KPAHOBOTO IIYTH
7 BBI3bIBacMas yIapoM KpaHa O TYIIHMKOBEIN yIIop,

T - mo>

IH f >
IJle v — CKOPOCTh IepeJBIKCHUS KpaHa B MOMEHT yjapa, IIpUHUMaeMas paBHOW ITOJIO-
BHUHE HOMWHAIBHOM, M/C; f — BO3MOXHAasT HauOOJbINas ocajka Oydepa, mpuHUMacMas
0,1 M IS KpaHOB ¢ T'MOKMM IIOJIBECOM Ipy3a Maccoil He Oosice 50T IpyIIl peXHUMOB
paboter 1K-7K 1 0,2 M — B OCTallBHBIX CITy4yasdx; m, — IIpUBEJIcHHAd Macca KpaHa, ollpe-
nensgeMast 1o hopmyie

(6.6)

-1
T
TJe m, — Macca MOCTa KpaHa, T; ¢, — Macca TelIeXKH; ( — Ipy30IoIbeMHOCTh KpaHa, T,
k — ko dunreHt (k=0 — Ui KpaHOB ¢ THOKUM TIOIBeCOM, k=1 — JUIST KPAHOB C KECT-
KWM TIOJIBECOM I'py3a); / — MPOJeT KpaHa, M; 4 — IIPUOIKEHUE TEIEXKKH, M.
PacderHoe 3HavueHMe HATpy3Ku 7T; ¢ yueToM Koa(hGUITHEeHTa HATEXKHOCTH 10 HATPY3-
KE Yy IPUHMMAETCA He Oollee 3HAYCHUH, YKa3aHHbBIX B TabL.6.3.

My =%+(4T +kQ) (6.7)

Taémuma 6.3. IIpeaenbHble 3HAYCHUSI PACISTHRIX TOPUIOHTATBHBIX HATPY30K
Ha TYITUKOBLIA yIIOp

Kpaust T, xH

TTonBecHbIe (pydHble W 3JeKTpUIYecKre) U MOCTOBBIE PYUHBIE 10
DexTpudeckre MOCTOBEIE:
0011Iero Ha3HAUSHUS I'PYII peXuMoB padboThl 1K-3K 50
0011IeT0 Ha3HAUYeHW U CcllelhaibHble TPYIIT PEXUMOB
paboTel 4K-7K, a TakxXe JTMTeHHBIe 150
cTelMaIbHble TPYIEI pexuMa padboTsl 8K ¢ moaBecoM rpysa:

THOKHAM 250

KECTKUM 500

PacdeTHbIe 3HAYCHMSI KPAaHOBBIX HAIPY30K OMNPEACIIIOT YMHOXCHHEM HOPMATHBHBIX
3HAYCHUU HArpy30K Ha KOA(MPUIIMECHTHI HAICKHOCTHA IO Harpys3Ke Yr , TTHAMATHOCTH
1y ¥ COYCTAHUNA . DopMyIEL I OIpeAeIeHN PAaCcICTHBIX HATPY30K M UKUCIO KPaHOB,
YUUTBIBACMBIX [P pacyeTe 3JIEMEHTOB IIOAKPAHOBBIX KOHCTPYKIIUM, ITPUBEIACHBI B
Tab1.6.4.

O0o03HaYeHNs, UCTIOTh3yeMble B Ta0I.60.4:

F; - HOpMaTHBHOE 3HaYeHWE BEPTUKAIBHOTO JABJIIEHUI Kojleca KPaHa;
F - TO Xe, pacueTHOe 3HAYCHUE;
QO - HODMAaTHBHOE 3HAUeHWe TOPM3OHTAIBHON HAarpy3Ku, HAlpaBlIeHHOH Ionepek KpaHOBOTO
TTyTH, BEI3BIBAEMON TOPMOXEHUEM TelleXKHN KpaHa;
Qp - TO Xe, pacueTHOe 3HAUEeHUeE;
Qs — HOPMATHBHOE 3HaueHUe IOIepevHoil TOpH3OoHTaIbHONH Harpy3ku (OOKOBOe JaBieHUe),
BBI3BIBAEMOM TTEpeKOCOM MOCTOBOTO KpaHa M HeTapauIeIbHOCTHhIO KPAaHOBBIX IIyTEH;
Q; - TO Xe, pacueTHOe 3HaUeHUe;
Tpy — HOPMAaTHBHOE 3HAa4YeHWE TOPHU3OHTAIBHONM HarpysKu, HaIPaBI€HHOW BJIOJIb KPAaHOBOTO
TIyTH, BBI3EIBAEMON TOPMOXEHHEM MOCTa KpaHa;
T, — TO Xe, pacyeTHOE 3HAYEHUE;
Ty - HOPMaTHBHOE 3HAYeHWE TOPU3OHTAIBHOM Harpy3KH, BHI3BIBAEMON BO3MOXHBIM YAapoM
KpaHa 00 yIop;
T; - TO Xe, pacyeTHOe 3HAUGHMUE;
My, — HOpMAaTHBHOE 3HAYEHNE MECTHOTO KPYTAIIETO MOMEHTA;
M; - TO Xe, pacueTHOe 3HaUeHHUeE.
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Ta6mma 6.4. OnpeneleHUe PAacIeTHRIX KPAHOBBIX HATPY30K Ha ITOAKPAHOBBIC ITYTH

Hucno @opMyJIa PaCcUeTHOTO BO3EICTBIA U 3HAYeHUSI KOI(DMUIHEHTOB
DIreMeHThI Bux mposepku KPaHOB, JUTS TPYIIT PeXIMOB PABGOTH Kpama
KOHCTPYKITUH YUUTHIBAEMBIX
B pac4dere 1K — 5K 6K 7K 8K
1 2 3 4 5 6 7
F=vyFg yy=1,1 F=vympFy; =11 F=vympFy; =11 F=vympFy; =11
n;=1,1 1pu 1mare n;=1,1 1pu 1mare ny;=1,2 1pu 1mare
KOJIOHH < 12 M KOJIOHH < 12 M KOJIOHH < 12 M
ny; = 1 mpu niare ny; = 1 mpu niare ny; = 1,1 1pwu 1mare
1 kpaH KOJIOHH > 12 M KOJIOHH > 12 M KOJIOHH > 12 ™
Op="rObu QOp=1rObu Ou( Q) = vr Opu( Om) Ou( Q9 = Y1 O Orer)
’Yle,l ’Yle,l ’Yle,l ’Yle,l, n)I=1>1
Tp="Tn; Tp="Thu; Tp="Thu; Tp="v11Tpn;
’Yle,l ’Yle,l ’Yle,l ’Yle,l, n)I=1>1
TToxkpanoBas Gamnka, O6masd, F=vyryhy F=rypyn Iy F=rypyn Iy F=rypyn Iy
TOJIKpaHoBas ¢epMma, TIPOYHOCTH U v=11; y=0,85 =11, w=0,85; =11, w=0,95; =11, w=0,95;
TIOAKPAHOBO- YCTOHIHBOCTH n;=1,1 1pu 1mare n;=1,1 1pu 1mare ny;=1,2 1pu 1mare
TOACTPOTIIIIbHAS depma, KOJIOHH < 12 M KOJIOHH < 12 M KOJIOHH < 12 M
TOPMO3HBIC KOHCTPYKIINHU ny = 1 Tpu 1rare ny = 1 Tpu 1rare ny = 1,1 npu mare
2 KpaHa KOJIOHH > 12 M KOJIOHH > 12 M KOJIOHH > 12 M
Op=vrVOpu Op ="V O O Q=7 v Ou( Q) = Yrwny Qpu( Q)
=11 w=0,85 =11 w=0,85 =11 v=095 =11 w=095 n;=1,1
Tp=vW T Ty=vWTpn Ty=vWTpn Ty=vrwng Ty
=11 w=0,85 =11 w=0,85 =11 v=095 =11 w=095 n;=1,1
F=vyryFy F=vyryny by F=vyryny by F=vyryny by
=11 y=07 =11 y=0,7; =11 y=095; =11 y=095;
n;=1,1 1pu 1mare n;=1,1 1pu 1mare ny;=1,2 1pu 1mare
4KpaHa
KOJIOHH < 12 M KOJIOHH < 12 M KOJIOHH < 12 M
ny; = 1 mpu niare ny; = 1 mpu niare ny; = 1,1 1pwu 1mare
KOJIOHH > 12 M KOJIOHH > 12 ™ KOJIOHH > 12 ™

102




IIpodoasxcenue mabn.6.4

1 2 3 4 5 6 7
BriHocimBocTr 1 xpan F=0,5F; F=0,5F; F=0,6F; F=0,7F;
IIporuda B
BEPTUKAIILHOU 1 1 kpan F=F; F=F; F=F; F=F;
TOPH3OTATBHOM P 0= O 0= O 0= O 0= O
TTOCKOCTSX
F= YleH
Y1 = 1,6 TIpU XeCcTKOM
F=vyn F, F=vyn F, F=vyn F,
ITonkpanoBas 6anka, i1n s s HoABece rpysa
mogKpaHoBad depMa, | MecTHad, 1n=11 1n=11 =13 Y1 = 1,4 mipu THOKOM
OAKPAHOBO- IPOYHOCTH 1 xaTtok TI0/IBece Tpy3a
MOACTPONTUIbHAS M;=vyr Fye +
(bepMa, TOPMO3HETe — B ! +f(1) ;5 O M;=vyr Fye + 0,75¥m; Quichy
KOHCTPYKIIHI 4 Nf Lttty =1L y=11 n=11
Yo =13 =11
MecTHaﬁ, 1 KATOK F=yr Iy F=ypFy F=ypFy F=ypFy
yeTolfBoCTH =11 =11 =11 =11
F=0,7yF;
F=0,5y, Fy F=0,5y, Fy F=0,6, Fy Y1 = 1,6 1Ipu xecTKOM
_11 11 13 ToziBece Ipy3a
=1, =1 =t Y1 = 1,4 ipu rm6KOM
MectHas, ToziBece Ipy3a
BBHIHOCIUBOCTH 1 xaTok M;=0,7vyr Fye + 0,757 Qs
CTEeHKH M;=0,6yr Fre + ¥r=11
_ _ + 0,75vQuhy Y1 = 1,6 TIpU XeCcTKOM
=13 =11 TmoziBece Tpy3a
n v Y1 = 1,4 mpu rubkom
ToziBece Ipy3a
Vrops! Ti='YfTiH Ti='YfTiH Ti='YfTiH Ti='YfTiH
O61mas, 1 xpan =11 =11 =11 =11
Kperutenie Ganox w | 1POHHOCTH Q=705 Q=10 Q=10 Q) Q=Y 7130 On)
TOPMO3HBIX KOHCTPYKITUH yr=1,1 =11 y=1,1 Y=11 ny=1,1
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Kosh¢puimment mageXXHocTd MO HATPY3Ke JUIT KPAHOBBIX HArpysok Yy=1,1. Ilpn
y4eTe MECTHOTO U JUHAMWYECKOTO JIEUCTBUSI COCPENOTOUYCHHON BepPTUKAIBHON HArpy3KUA
OT OHOTO Kojleca KpaHa TOIHOe HOPMATHBHOC 3HAYCHHE ITOW HATPY3KW BMECTO 7Yy
CIIETyCT YMHOXATh Ha JOMOIHUTEIBHBIN KOO(PDUITHECHT Yy , PABHBIIL:

1,6 — mrg TpyII pexumMa paboThl KpaHoB 8K ¢ KecTKUM IIOIBEeCOM Tpy3a;

1,4 — m1g rpynm pexuma paboTel KpaHoB 8K ¢ rMOKKM IIOIBECOM Ipy3a;

1,3 — m1g rpynmn pexuma padoTel KpaHoB 7K;

1,1 — 19 OCTabHBIX IPYIII PEXKUMOB pabOTHI KPAaHOB.

IIpr mpoBepke MeCTHOU YCTOMUMBOCTHA CTEHOK OaJIOK 3HAYEHWE JOIIOIHUTEIBHOTO
Koo durmenta v =1, 1.

IIpu pacdeTe IPOYHOCTH W YCTOMYMBOCTHA OAJIOK KPAHOBOTO ITyTH U WX KPEIUICHUH K
HECYIIIMM KOHCTPYKITUSIM PACYeTHOE 3HAUCHUE BEPTUKAIBHBIX KPAaHOBBIX HArPy30K Clie-
JyeT yMHOXATh Ha KOdOOUIIMEHT JUHAMUYHOCTA 7, PABHBIM:

MpH I1are KOJIOHH 12 M 1 MeHee:

1,2 — 1g TPYIIIEL peXXrMa paboTel KpaHoB 8K

1,1 — @ TpymIr peXXmMoB paboThl KpaHoB 6K n 7K, a Takke mId BeeX IPYIIT PeXU-
MOB PabOTHI MOJIBECHBIX KPAHOB;

OpH IIare KOJOHH cBeIle 12M — 1,1 g rpymm pexuma padotsl kpaHoB 8K. B oc-
TaJbHBIX CIIyYasdX KO(PPUIIMECHT IMHAMUIHOCTA paBeH 1.

PacyerHble 3HaYEeHU TOPU3OHTAIBHBIX HATPY30K CIEAYET YMHOXATh Ha KOhDOUITm-
EHT IVHAMUYHOCTA 7; , PABHBIA:

1,1 — 1g TPYIIIIEL peXXrMa paboTel KpaHoB 8K

1 — I OCTAIBHBIX TPYIII PEXUMOB KPAaHOB;

IIpu y4yeTe MByX KpaHOB HArpy3KW OT HUX HEOOXOIMMO YMHOXAaTh Ha KoadduimeHt
COYCTAHWUN Y , pPABHBII:

0,85 — g rpymII pexxmMoB paboThl KpaHoB 1K-6K;

0,95 — mra rpymnmn pexxruMoB padoThl kpaHoB 7K, 8K.

IIpu ydeTe deThIpeX KpaHOB HAarpy3KHd OT HMUX HEOOXOJMMO YMHOXAaTh Ha Ko3(hdu-
[IUCHT COYCTAHUN Y , PABHBI:

0,7 — mrg TPYIII pexXrmMa paboTel KpanoB 1K-6K;

0,8 — mrg rpymm pexumMoB padoThl KpaHoB 7K, 8K.

IIpu yuere omHoro Kpa"a Koax(pPUIneHT coueTaHu y = 1.

IIpu omnpemeneHMM HArpy30K, IEUCTBYIOIMUX Ha IIOJKPAHOBBIE OANKM C KPYrOBOMU
OCBIO, WMEIONINX TOHKOCTEHHOE OJHOKOHTYPHOE KOpOoOYaToe IMOIEPEeYHOEe CEYCHUE,
OJTHa U3 TJIaBHBIX OCEW KOTOPOTo PACIIOIIOKEHa B IUIOCKOCTHA KPUBU3HBI, BCE BEPTUKAIb-
HbIE HATPYy3KW IIPUHAMAIOTCS IO TPEJIOKECHHONU paHee MeTonnKe. HopMmaTuBHasA TopH-

30HTATbHAS Harpy3ka 7T,° , BBI3BIBACMAS TOPMOXECHHEM MOCTAa 3JIEKTPUIECKOTO KpaHa,
HampapleHHas M0 KacaTeIbHON K KPaHOBOMY PEIIhCy U TIPIIIOXKEHHAT K KaXIOMY TOp-
MO3HOMY KaTKy KpaHa, IPpUHIMASTCS
mp _
T.° =01F,,

rie F, — HOpMaTUBHAS BepTUKAIbHAI HATpy3Ka, IepeaBacMast KaTKOM KpaHa Ha pellbe.
IIpu onpeneaeHU HOPMATUBHON TOPU3OHTAILHOU HATPY3KUA OT TOPMOKEHUS TPY30-
BOU TeIeXXKM, eCIU OTCYTCTBYIOT CITEIIMATbHBIC YKa3aHUsI, TOIYCKAeTCs CINTATh, UTO 3Ta
HarpysKka IOJTHOCTBIO TIpefaeTcs Ha KaTKW KpaHa, pacTloNOoXeHHBIe ¢ OHOM CTOPOHBI OT
€Tr0 OCH, MEePITCHINKYISIPHON HAIIPABICHWIO TBIDKCHUS IPY30BOM TEICXKKH.
I KpaHOB ¢ JKECTKOU IeHTpaJIbHOU OIOpoil TOPU30HTAIbHAS Harpy3Ka OT TOPMO-
JKEHUS TPY30BOM TEJIEKKM BOCIIPUHUMACTCS TOM OIMOPOit. B OoCTaTbHBIX CIIydasx TOPH-

30HTATBHYIO HATPY3KY OT TOPMOXCHUSI TPY30BON TENeXKH 7Ty OIPEIC/SIIOT [0 U3I0-
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KEHHOU PaHESC MCTO/HKE. STY HarpyskKy CJICOyCcT pas3jIOXHWTb Ha ABC COCTABIIAIOIIUC!

HOPMATHBHYIO TOPU3OHTATBHYIO PATHAIBHYIO HArpy3Ky T¢ W HOPMATHBHYIO TOPU30H-

TAaTbHYIO TAHTCHIIMATBHYIO HATPY3Ky Ty

P _— IT . — -
T, =Ty cosov; T =TE sino .

6.3. PACYET 1 KOHCTPYWUPOBAHUE ITOJKPAHOBBIX BAJIOK

CxeMa W TUII ITOAKPAHOBBIX KOHCTPYKITMI HA3HAYAIOTCS B 3aBUCHMOCTH OT TPY30-
MMOTBEMHOCTH, peKUMa pabOTHI KPaHOB, IIPOJIeTa ITOAKPAHOBBIX KOHCTPYKIIHNMA, Koadhdhi-
IUEeHTa YIPYTOM TOJATIUBOCTY OTIOPHI, THIIA TPYHTOB M OCHOBAaHUI. PeKoMeHmyeTCs
BBEIOMPATh CXeMY W THII TIOAKPAHOBBIX CHCTEM COTTIACHO TabII.6.5.

Ta6mna 6.5. PeKoMeHIyeMbIe CXeMBbI W TUIII ITOAKPAHOBBIX KOHCTPYKITHIA

I'pyzo- Koadpdpuiu- .
Tpoder, | Torbem- I'pymma eHT YIpyTOi Tun PexoMenmgyemas PexoMengyeMblit
M HOCTD PEXUMA | 1ooarygocry | OCHOBA- | CXeMa TIOMKPAHO- | THIT TTOIKPAHOBBIX
kparon, 7| KPAHOB | (o © HUHN BBIX KOHCTPYKIIHII | KOHCTPYKITHIA
. . Hepaspesnag ITogkpanoBas
6-24 | Mocas | JloGoit | Mewmee 0,05 | Josoit pasp KD
OajlouHasg Oanka
6-36 ” ” bomee 0,05 ” Paspesnas To xe
OajlouHasg
24-48 5-30 1K-3K JTo6oit ” To xe ”
36 1 50 1 ) ) IToakpaHoBO-
JIoboi ” Csaiinnie ” TOACTPOIIIbHAL
oomee Ooee
dbepma

IHpumeganue. C=AEI/I3, tme C — BepTHKAIbHOE TNIEpeMeIleHHe ONOPEL OT eIMHUYHON CHIIEL
P=1, npumoxeHHO! K OTOpe B MecTe OMUPaHUSI TMOAKPAHOBOW KOHCTPYKIIUM (C YIETOM OCAaTKW U
moBopoTa (hyHmaMeHTOB); [ — KeCTKOCTh TIOAKPAHOBOH 0aTKW B BEPTUKATBHON TIJIOCKOCTH.

CedeHre MOJKPAHOBBIX OAJTOK IMPUHUMAECTCS B BUIC CHUMMETPUYHOTO JIByTaBpa W3
MIPOKATHBIX IMUPOKOIIOJIOYHBIX IBYTABPOB (IUIST KPaHOB IPYMITHI pexxuma pabotsl 1K-3K)
WJIX W3 TpeX JMUCTOB B BUJIC CBAPHOTO JIBYTaBpa. B HEKOTOPHIX ciydasx JUIs ITOSICOB Oa-
JIOK COCTABHOTO CEYCHUSI BOBMOXHO BBIITOJTHEHUE ITOSICOB M3 TIaKeTa JIMCTOB, COCIMHEH -
HBIX Ha CBapKe WJIM BBICOKOIIPOYHBIX OonTax. IIpy MOTOYHOM M3TOTOBICHUM CIIEIYEeT
MIPOEKTHUPOBATH OANKYM C OJMHAKOBOU IMIUPUHON TTOSICOB.

MuHuMaIpHad MUPUHA BEPXHETO TTosica OIpPEIesIeTcs TUIIOM TIPUMEHSIEMOTO peilhb-
ca W crocobOM ero KpeIUIeHHs K IMOJKpaHoBoi Oaike. [Ipu sToM ciemyeT pyKOBOJICTBO-
BaThCs PeKOMEHIAITMSIMU Ta01.6.6.

Taéauma 6.6. MuHUMAaTbHAS IMAPHUHA BEPXHETO ITosIca CBAPHOI TTOKPAHOBOM OATKI
TIpY KPeIUIeHUHA KPaHOBOTO pefibca Ha IDTaHKax

MuHUMAaNIbHASA NIUPUHA, MM,

TopMmosHas KOHCTPYKITHA [IPY TPY30IIOAHEMHOCTH KpaHa, T
1o 80 ¢B. 80
TopMo3HOe yCTPOHCTBO 320
OTCYTCTBYET -
CkBo3Hag 360 400
CrutoniHas 400 450
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MuHuMaIbHag MIMPHUHA BEPXHETO I0sICa CBAPHOM MTOJIKPAHOBOM OaIKM ITPUHUMAETCS
250 MM, HICKHETO — 200 MM.

TommuHa CTEHKHX CYIECTBEHHO 3aBUCHUT OT 3HAYEHUS JABJICHUS KaTka KpaHa, sB-
JISIIOTIIETOCS. OTIPEISISIIONMUM (haKTOPOM MECTHOM ycTOHYMBOCTH. TOMIMMHY CTEHKU Oaj-
KA MOXHO OIIpeNesuTh 1o dopmyie ¢= (6 + 34), Time 7 — BbicoTa Oaiku, M. MUHUMAIb-
Has TOJIWHA CTEHKHA MOXET cocTaBIsATh 1/70 +1/200 BBICOTHI OaIKH.

IIpu MpoeKTUPOBAHUHN MOJKPAHOBBIX OAJIOK HA BBICOKOIIPOYHBIX OOJITaX PEKOMEH/TY-
eTcs BBIOMPATH CIUTONIHOCTEHYATOE CEUYCHUE, COCTOSINee M3 BEPTUKAJIBHOTO JIKCTA,
BEPXHETO IT10sICa U3 JIBYX YTOJKOB U TIOSICHOTO JINCTA WUIM I1aKeTa JIUCTOB, HIKHETO ITOsI-
ca U3 JIBYX YyroiakoB. [TosicHOM JIUCT WIIM MaKeT JIUCTOB B HIKHEM IIOSICE MOXET HE IIpH-
MEHSThCS. IS paspe3HbIX MOJKPAHOBBIX OAOK PEeKOMEHIYETCS IPOSKTUPOBATE KOMOM-
HUPOBAHHYIO OOJITO-CBAPHYI0 OAJIKYy ¢ BEPXHUM IIOSICOM W3 JIBYX YIOJKOB U ITOSICHOTO
JINCTA W HIDKHUM TIOSICOM U3 JIUCTA, TIPUBAPEHHOTO K CTeHKe OalKu (puc.6.6 ¢,0).

BeprukansHble MpeeibHBIE TTPOTUOBI OAJIOK JIUIS KPAHOB TPYIIIIEI PEXKUMOB PabOThI
1K-8K ycranmaBmupatorca CHwull 2.01.07-85*. Eciit B OHOM MpoJeTe 3AaHKUS IIpUMeE-
HSTIOTCSL OaJIKA PA3HBIX IIPOJIETOB, TO IIPH OIIPE/lEICHUN IIpeJeIbHOTO MMPOoruda cieayeT
YYHUTHIBATH, YTO PA3HUIIA YPOBHEH TOJIOBOK pejibca B OJTHOM paspese 3aHUsST He JIODKHA
npeBeiaTh 20 MM. bajku OGOJBIINX TIPOJETOB CIEHYyEeT IIPOEKTUPOBATH CO CTPOUTEIb-
HBIM ITOTBeMOM. [IpK 9TOM TIpoTHUO BBRIUMCISIETCS KaK pasHHUIA pacueTHOIO IIporuda OT
BEPTUKAIBHOM HATPY3KH U CTPOUTEIBHOTO IObEeMA.

IIpu TIPOEKTUPOBAHUM TMOAKPAHOBBIX (hepM peKOMEHJyeTcs ITosica MPUHUMATh Ia-
PAJUIEIBHBIMU C TPEYTOIBHOM PEIIETKON M HUCXOJSAIIUM OTIOPHBIM PACKOCOM.

Bepxuuit mosic ¢depMbl Ha3zHAYAETCS JBYTABPOBOTO CEUYCHUS W3 IIPOKATHOTO WA
CBApHOTO JIByTaBpa. PereTka IeHTPUPYETCS HAa HIKHIOIO TPaHb BEPXHETO TTosica W IIpH-
HUMAETCs, KaK MIPaBUIO, TABPOBOIO CEUYCHUS WX JIBYX YIOJKOB WM PACIYIIEHHOTO JIBY-
TaBpa. OmmpaHure MOAKPAHOBOM hepMbl Ha KOJOHHBI OCYITIECTBISIETCS 10 HIDKHEH Tpa-
HU BepxHero Iosica (puc.6.56). BricoTa IOAKpaHOBBIX ¢epM Ha3HAYACTCS pPaBHOM
1/6 +1/8 mposeta (BeicoTa hepMbl H cunTaeTCs OT IEHTPa TSKECTH HIDKHETO Iosca JIo
HIDKHEH I'paHW BepxHero rosica). JUIMHY TIaHEeIW BEpXHEro Iosica PeKOMEHIyeTcs Ha-
3Ha4YaTh KpaTHou 3 M U paBHOU 0,8 +1,3H.

TTonkpanoBo-tiofcTporibHble hepmbl (ITIID) MpoekTUPYIOTCS ¢ e30BBIM HUXKHUM
TTOSICOM KOPOOYATOTO CEYCHUST M BOCXOISIIUM (CKAThIM) OIIOPHBIM packKocoM (puc.6.7).
Perretka 1neHTpupyeTcss Ha och, Jexarnyo Ha (0,2 - 0,3)4; HIDKe BepXHEW I'paHW HITK-
Hero nosica ¢epmbl (/; — BBICOTa HWXHETO Mosca). Pererka U BepxHUil 1osc (hepMbl
poekTupyioTcst H-obpassoro ceuenus. Beicoty IIII® pekomenmayercs npuHAMaTh 1/5-
1/8 mposneta, MpuIeM BBICOTOM (epMBl CUMUTACTCS PACCTOSHME OT OCH BEPXHETO Iosica
IO OCH IICHTpAITUM PEIICTKU Ha HIDKHUN rosc. JUiMHy maHenel HIDKHETO ITosica Ha3zHa-
yalT KpaTHOft 3 M. MOHT&XHBIE CTBIKM IIOJKPAHOBBIX OaJOK U ITOAKPAHOBO-
MOJICTPOITHIIBHBIX (hepM BBITIOIHSIIOTCS Ha CBAPKE M BBICOKOIIPOYHBIX OOJITaX.

Pacder 1 KOHCTPYMpPOBaHIE MTOAKPAHOBBIX KOHCTPYKITHI CJIEIyeT BBITOIHSITH B COOT-
BETCTBUU cO cleayromuMu Tpedopanusamu CHull 11-23-81*: nmpoBepKoii MPOYHOCTH MO
TabI1.6.8; IPOBEPKOIl YCTOMIMBOCTH CTEHOK OaloK 1o Tabl.6.7; IIpOBepKOil BEIHOCIVBO-
CcTH 110 yKazaHusaM paszzenoB 9 u 13 CHull 11-23-81*. [Ipy mpoeKTUpOBaHUN MOJKPAHO-
BBIX 0AJIOK C COCMIMHEHUSIMI JIEMEHTOB Ha BBICOKOITPOUHBIX Oostax (BITB) Heobxommmo
YYHUTBIBATH OCOOCHHOCTH WX M3TOTOBRJICHUS M pacueTa.

KoHTakT cTeHKM OaJKM ¢ BEPXHUM IIOSICHBIM JMCTOM PEKOMEHIIYETCS BBITIOIHSTH
IUTOTHBIM, OOECIIEYMBAIONIIUM HEITOCPEICTBEHHYIO IIepe/lady BEepTUKAIBHOTO JIaBICHUS
(depe3 MPUCTPOTAHHYIO WK IUIOTHO TOMOTHAHHYIO CTEHKY C IIEPOXOBATOCTIMH HE 0O-
see 0,3 MM).
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Taéauma 6.7. PacueT Ha YCTOMIUBOCTH CTEHOK CBAPHBIX ITOAKPAHOBBIX OATTOK

CxeMa 0aJku,
dopMyITBI IIT TIPOBEPKU YCTOWUNBOCTH

KoMItoHeHThI
HaIPSKeHHOTO COCTOTHUS U
KPUTHUEeCKIE HaIIPSXKEeHH

1 2
1. Bayka CHMMETPHYHOTO CeueHUs, YKpeIUIeHHas II0- M
TlepeIHBIMHI OCHOBHBIMH pebpaMu XecTKocTH (1): C=5-r @)
a) cocpefioToUeHHas Harpy3Ka F IPpHIOXeHa K CXKaTo- *
My IOSCY T= 19 3)
F by th’
i Y18
%7 \qt)/ S 1 Cloc = {lfH 5 (4)
1 €]
Oloc % E S t
< “ == 0 0,76 | Ry
ﬁ , ; % = | 1 T = 10,3[1+ . ]Ef G

Oy Oy

— VUYUTHIBAIOTCA KOMTIOHEHTHI HATIPSKEHHOTO COCTOS-
HUS G, Gpe U T

2 2
o o T
— + _Ploc__ + (_J < Yes
Cer Sloc,cr Ter

0) cocpenoToueHHas Harpyska F IIpHIOXeHa K PacTs-
HYTOMY TIOSICY

ey

F by
& l Sy T =
1 1 é = |7 !
() ()
a

— YYMTBHIBAIOTCS KOMITOHEHTHI HATIPSKEHHOTO COCTOS -
HUS G U T WIN Gppe U T

3HAYECHHSA Gg U Gleer B POpMyIax
(1), (1a) cnemyeT ompemensiTh:

a) pu afhy <08

CR,
Op =—5+3 (0)
cr 7\34}
CR
Sloc,er = Ty 5 (7)

a
0) pu a/hy >08 U oy /c GombILe

3HaUYeHUi, IpUBEAeHHBIX B Ta0.24
CHull 11-23-81*:

o= ®
Koy
CiR
Sloc,cr = % , B KOTOPOW TIpH

a
a/hef >2 crefyer IpUHATE @ =2, ;
B) IpH afhy >0.8 M Gy [0 HE

OOJIBIIIe 3HAUYCHUH, IPUHATHIX 110
Tabmn.24 CHull 11-23-81*:

o = Cchy .
cr =~ T
e
CR
Sloc,er = ng : ®

2. banka acUMMeTPUYHOTO ceueHms (¢ Goree pa3Bu-
THIM CXAaTHIM TIOSICOM), YKpeTUTeHHas TOTepeIHbIMI
OCHOBHBIMH pedpaMu KecTKocTH (1):

a) cocpefloToueHHad Harpy3ka F mMpumoxeHa K cXaTo-
My TIOSCY

F by
G l c T =
N[ E H {HEEEN
J Cloc J EQ‘* 1l.m
1 1 % SR !
G a Ot

KoMITOHEeHTH HATIPSKEHHOTO COCTOS -
HUA OMpeNedioTesa: ¢ — o (opMmyme
(2), © — o popmyre (3), 6 — TO
dopmyme (4).

Kpurnueckue KacaTeJibHble HATIPSIKe-
HUA T, — TI0 (opmyme (5). 3HaueHUT
Ger U Glpe,r B GOpMyIax (1) u (la)
cieyeT ONpeneaTh:

ay pu a/hef <08:

_ Cer Ry
%

; (11)

GCF
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ITlpodoascenue mabn.6.7

1

— YYMTBHIBAIOTCS KOMITOHEHTHI HAIIPSDKEHHOTO CO-
CTOSHUS G, Gpe U T; IPOBEPKA YCTOWUYWBOCTH TIO
dopmyme (1).

0) cocpenoToueHHas Harpyska F IIpHIOXeHa K PacTs-
HYTOMY TIOSICY.

F b,
oy l o, T =
~ = r
— IIm
‘E% 2 Sioc 2 ;57 H %
> > H= 7
éi& 1 1 Aéé = 7 =
o o
a

— YUMTBHIBAIOTCS KOMIIOHEHTHI HATIPSKEHHOTO COCTOM-
HUA G U T WIH G U T; TPOBEPKA YCTONIUBOCTHU TIO
dopmymnam (la).

2
CR
Sloc,cr = Xzy 5 (12)
a
0) Tpu a/hef >08:
OR,
Ocr = T 5 (13)
CiR, .
Sloc,er = 7 (14) , B KOTOpOIT TIpH

a

a/hef > 2 clenyeT IPpUHITh a=2h¢;
B) IpU dfhyy > 0.8

C,R CR
Ocr = % (15); Sloc,cr = Ty (16),
w a

pacuersl o T.11. 0), B) BRITIOTHATH
He3aBUCUMO OT 3HAUSHUS Gjye/C

3. bajka CUMMETPUUHOTO CeUeHUsI, YKpeIUIeHHast
MOIEPeYHbIME OCHOBHBIMH pebpaMu XecTKocTH (1)
¥ TIPOIOTBHEIM pebpoM (2):

@) cocpenoToueHHas Harpy3ka F puioxeHa K cxa-
TOMY TIOSICY:

F bf
c l G T -
3Mloc E s ”l
—] — = THRZ2 .
1 @
8 2 s — o =
1 1 — P P
4 —]
Oy Oy
a

IlnacTurka 3. YUNTBHIBAIOTCS KOMIIOHEHTHI HATIPSKEH -
HOTO COCTOSTHUS G, Gjpe H T.

2

8 Ohe T .
_+—+ D S YC >
Gm G[DL’,L’I] Tcrl

Ilnactuaka 4. YUUTHIBAIOTCS KOMIIOHEHTHI HAITPSIKEH-
HOTO COCTOSHUA G, Gpey = 0,401, U T:

2 2
(5(1—2]’!1/,1@/:)_'_ She2 +( T ) S,YC;
Cer2 o oc,cr2 T2
6) COCpeAOTOUYCHHAAd HArpy3ka F IIPpWIOXKEHA K pacTd-

HYTOMY TIOSICY:
F by

G, l ﬁ -

17

(18)

Oy

:

"1

h
hef

1

[T =

h
N

KoMmIoneHTst HAIIPpAKEHHOTO
COCTOAHUA OIIPCACITAIOTCA:

¢ 1o dopmyre (2);
T 1o dopmyre (3);
Gloe IO bopMysIe (4).
Ilmactrnka 3.
Tlpu = a/hy £ 2:
L9y R,
132
Hep

Ocr1 = (21)

R
Oloc,erl =(1,24 +0>476H1)‘V7\’2_y~ (22)
a

Tlpu = a/hy > 2:

IIpu BEUMCIEHHUU G TIO (pOpMyITE
(21) ¥ Gppeert 110 GopMyIE (22) TIpH-
HUMAaTh a = 2/

T =1o,3[1+0’726]f25 @)
W)y
Ilnactrnka 4.

S o2 :0940100 5 (24)
5,43 R
Sen="C"— T3 % 5 (25

05k /hy ) 32,
C\R
Ope,er2 =7y 5 (26)
7\'(1
R
T = 10,3[1+@]% : (27)
B o
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ITlpodoascenue mabn.6.7

1

2

IlmacTuaka 3. YUMTHIBAIOTCA KOMIIOHEHTHI HAIIPSI-
XKEHHOTO COCTOSIHUS G U T.

(19)

IlmacTuHka 4. YUMTHIBAIOTCA KOMIIOHGHTHI HAIIPSI-
KEHHOTO COCTOSHUA 6 U TWIH Opn = 0,401 T

|:G(1_2h1/hef):|2+(LJ2 <y

Oer2 Ter2

2 2
l + T < YC
S loc,cr2 Ter2

; (20)

4. banka acUMMETPUYHOTO ceueHus (¢ Goree pa3Bu-
THIM CXAaThIM TIOSICOM), YKpeTUIeHHas TTOTepeTHbI-
MU OCHOBHBIMU pedOpamu kecTkocTH (1) u 1mpo-
JMOMBEHBIM pebpoM (2):

a) cocpeloToueHHAd Harpy3ka F mpuioxeHa K cka-
TOMY TIOACY:

F bf
G l o T -
3 \ngoc — < fé
— — — 2
£ £ —] S
- 2 - = &
1 1 =
y = 1 1
G, . G,

IlmacTuaka 3. YUMTHIBAIOTCA KOMIIOHEHTHI HAIIPSI-
XKEHHOTO COCTOSHUS G, Gjpe U T; ITOBEPKA YCTOMUMBO-
ctu 1o opmyrie (17).

IlmacTuHka 4. YUMTHIBAIOTCA KOMIIOHGHTHI HAIIPSI-
KEHHOTO COCTOSHUA G, Cjpel, T

2 2
o(l- Oﬁhl/hef) . S e + (LJ <y.; (28)
=Ye s
S loc,cr2 Ter2

Oerd

0) cocpenoToueHHas Harpyska F IIpHIOXeHa K PacTs-
HYTOMY TIOSICY:

F
Gy l (o T .
Wy — B
1 loc || 1 o« 21
4 =
2 Z — &
— = — =
3 2 H = 2
I3} c —
w3
a bf

IlmacTuaka 3. YUMTHIBAIOTCA KOMIIOHEHTHI HAIIPSI-
XKEHHOTO COCTOSHHUS G M T, IIPOBepKa YCTOMUMBOCTH
o dopmye (19).

KoMIoHeHTHI HaITpSIKEeHHOTO
COCTOSTHUS OTIPEIeIITIOTCS

¢ 1o dopmyre (2);

T 1o dopmyre (3);

Glpe IO DoOpMyTTE (4).
Ilmactrnka 3.

Tlpu = a/hy £ 2:

_ 1,19\V Ry .

Cerl = 1_ah1/2hef ? > (30)

Ry
Gloc,crl:(1>24+0>476H1)\V7~ (31)

*a
Tlpu w = a/hy > 2:
IIpu BEUMCIEHHUU G TIO (pOpMyITE
(30) 1 Gy, O opmyne (31) mpuHU-
MaTh a =2/

0,76 | R
T =103 1+ 25 =5 23
crl [ HZ ]Ef ( )
IlmacTrnka 4.
Ope2 = 040 ; (33)
5,43 R
Gery = 7212—% (34)
1_m | ™
o hef
Sloc,er2 = —zy N (26)
Xy
oy :10,3[1+ 0’726]25 L@
H 7\’ef
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ITlpodoascenue mabn.6.7

1

2

IlmacTuHKa 4. YUUTHBAIOTCS KOMIIOHEHTHI HATIPSKeH-
HOTO COCTOSHUS 6 U T WU Gy = Cjpe U T

2
o(l— ofy /hyr) =

2

<.
Oer2 Ter2 (29)
2 2 ’
M + L < YC
cSloc, cr2 Ter2

5. baika cHMMeTPUYHOTO CeueHUs, YKpeTuleHHas ToTe-
PEYHBIMU OCHOBHBIMH pedpamu XKecTkocTH (1),
TIPOOABHBIM peOpoM (2) ¥ TIacTHKa 3 yKpeleHa
KOPOTKUMH pedpamu (5).

CocpenoTouyenHas Harpy3ka F npumoxeHa K cXaToMYy

TI0SICY:
F b
y
o, ¢ ? oy T O ==
= 1=l jhy 32 °
F TP = - . 1/he 32
o || =N el
2 a; a; | a; Z ] 2 <&
] 1
1 p 1 = < !
o3 o3
a

IlnacTurka 3. YUNTBIBAIOTCS KOMIIOHEHTHI HATIPSKEH -
HOTO COCTOSIHHS G, Gjpe, T

(&)
—

GC’I

IlnacTunka 4. YUNTBIBAIOTCS KOMIIOHEHTHI HATIPSKEH -
HOTO COCTOSTHMS G, Gjpe2 , T; MPOBEPKA YCTONUUBOCTH IO

9 Ilmacrrnka 4.
c T - .
loe <Y (17) Gper = 0,465 (24). Kputnueckoe
Sloc,cn Ten HaIpsXeHNe OTIpeesIsTioT:

KoMIoHeHTH HaTpsIKeHHOTO
COCTOSTHUS OTIPEACIIAIOTCS: ¢ TIO
dopmyme (2); T mo dopmye (3);
Gloe IO bopMysIe (4).
Ilmactrnka 3.

Tlpu = ay/hy £ 2:

1,19y Ry

R
cloc,m=<1,24+o,476u1>w7§. (36)
a

Tlpu = ay/hy > 2:

IIpu BEMUMCIEHHUU G, TIO (pOpMYITE
(35) ¥ Oppe, 1 TO pOPMYITE (36)
TPUHATE d] = 2h .

T¢yl BBIYHCTATH TIO hopmyite (23).

Gy — TIO hopmyrte (25);
Cloc,er2 — 1O dopmyre (26);

(35)

dopmyre (18). Ten — O opmyme (27).
O003HaYeHUSA, UCTIOIB3yeMEble B Tab1.6.7:
¢ - CXUMalolllee HAIPSXKEeHUE Y pacueTHOI TPaHUIIBI CTeHKH, IPUHIMAeMOe CO 3HAKOM
«ILTIOC»
T — KPUTHYECKHe KacaTeJIbHble HallpSKEHWd, BLIYKCIIdeMble 110 JeHCTBUTEIbHBIM pa3Me-
paM oTceka
G¢r — KDUTHYECKHUE HAIPSKEHHI IIPH YUCTOM U3THOE
Oloc,cr — KDUTHYECKHUE JIOKAJIBHBIE HAIPSKEHUIL
F; - HOpMaTHBHOe 3HaUeHUe AaBjieHHs Kojeca KpaHa
M, Q - cpemHue 3HAUYEHWSI COOTBETCTBEHHO MOMEHTa WM ITONEPevHOIl CHITBI B TIpeseliaXx OTceKa;
€CJTW JITHHA OTceKa OOIbIle ero pacueTHOH BBICOTHI, TO M m (Q ciemyeT BBEIMUCIATD JIJIT
Oorlee HANPSKEHHOTO yYacTKa C JIJIWHOW, paBHO# BBICOTE OTceKa; eclu B Tpejeax
OTCeKa MOMEHT WJIM TIOTIepedHas CHila MeHSIOT 3HaK, TO X CpefHHe 3HAUeHUs CIIeayeT
BBIYUCIIATH HA yIacTKe OTceKa C OAHUM 3HAKOM
a — paccTOSHWE MEXIYy OCAMHU TOTIePeUHBIX OCHOBHEIX pedep
a1 - PaccTOSHUE MEXIY OCIMU COCEIHUX KOPOTKUX pedep XKeCcTKOCTU
her — pacueTHas BHICOTA CTEHKH, PABHAL B CBAPHBIX OaJlKax MOJHOM BBICOTE CTEHKH (/1)
{ — TOJIIIIMHA CTEeHKH
by — IIMpUHA CKATOTO I0sACa OAIKU
fy — TOJIIMHA CKATOTO MOsica OaKu
Y = 1,1 - K02hQUIIHeHT yBeTMIeHUs BEPTUKATBHON COCPEIOTOUSHHOW HATPY3KU Ha OT/IENBHOe
xorneco Kpana (1.4.8. CHull 2.01.07-85%);
Ye =0,9 — xo3dbduLMeHT ycioBuil padoTst (Tatm.6. CHull I1-23-81%)
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xef =(d/t),/Ry/E ; Mgy =(hef/t) /Ry/E 5 A =(aft) /Ry/E

d - MeHbIIasg U3 CTOPOH IUIACTHUHKH (for MITH @)

U — OTHOLIeHWe OOJIbIIell CTOPOHBI IUTACTMHKYU K MEHbIIEH

B dbopmyme (6):
C. — KosbhduuueHt, npuHuMaeMbril o tadm.21 CHull 11-23-81%, B 3aBucHMOCTH OT KO3(-
dummenTa 8, paBHOTO:
6= by (15 3 10 B =2 — mpu HempWBapeHHBIX KPAHOBBIX PelTbcax

= BE RN (10) B =0 — TIpW TIPUBapEeHHBIX KPAHOBBIX PeThbcax

C1 - X03(pOUUMEHT, TPUHUMAEMBI B 3aBUCUMOCTH OT a/Hqr ¥ 3HAYEHMA O 110 TabL.23

CHulI 11-23-81*
¢y - K03OUIMEHT, TPUHUMAEMBIH B 3aBUCUMOCTH OT a/Aqr 110 Tab.25 CHull 11-23-81%

Gloe /0 — KO3M@UINEHT, IPUHUMAEMBIH B 3aBUCUMOCTH OT a/hef o Tta6n.24 CHull 11-23-81%*

B dopmynax (9) u (16) crenyer moacTaBiaaTh 0,50 BMecTO @ TIpU BBIYUCIICHUHT Xa .

B dopmynax (10), (11), (13), (15) crepyeT IPUHUMATH TIPU: HATPYKEHHOM CKATOM MOsICe Aqr= 2);
HATPYXEHHOM PACTIHYTOM TIOACE Agr=2y1:

Ry = O OYRyJE 5 w= (g + )
B dopmymax (23) u (27) mOACTABIAIOT pa3Mephl MPOBEPIEMON TIIACTHHKH.
B dopmymne (26) C; onpenensgercd o tadbm.23 CHwull 11-23-81* mpu & = 0,8, 3aMeHda 3HaUeHUE
OTHOIUCHUS a/hqp sHAUCHUEM af(her - ).
B dopmynax (30), (29), (34) o= (6 - 64)/0, TIe 6; — KpaeBoe pacTarupalolee HalpsKeHue (co
3HAKOM «MHUHYC») y PacueTHON TpaHMIIBI OTCEKa.

B dopmyne (36) Xa = al/tJRy/E .

Tadomua 6.8. Pacuer Ha TIPOYHOCTH CBAPHBIX ITOAKPAHOBBIX OATOK

DrneMeHT
ceueHUsd DopMmyiia TPOUYHOCTH DopMyIia HAIIPSKeHUH
Oaku
— TOpMO3Hag Oajka
Mx MJ’ Mx Tb
= +—2 x: = +-0
VARG N S VTR
- TOpMO3Hasg depMa
Bepxuuii o< Ry, (1) M N M
— X a4 b Joc
mosic o=—>yt—+—%
— 0e3 TOPMO3HOTO YCTpOiCTBa
Mx My Mx Nb
o= y+——; O= y+—
Jx Wf Jx (PAf
Huxuauh o= M,
Hosic o< Ry, (2) 7. y
J1g kpaHoB pexuma padorsl 1K-6K
os M,
T=="—< Ry, 3 Cx =
T = Rve (3) =
Crenka c =M<RY (4) T &
be ™ Ty TV » g
2 2,22 Yrifu
0% =030, +05 +315%, SBRyyC , (5) Oy =Ope = iy
€
Ty < RoYe s 6)
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IIpodonncenue mada.6.8

1 kpaHoB pexyma padoThl 7K- 8K
- M Q
2_ G, = —= 11); 71, =—, (12
\/(0X+Gloc,x) (O-x+0-loc,x)0-loc,y+ * an v, (1) g’ (12)
- F,
2 2 Yr1lu
+0%ey +3Tay + Tpeny)” SBRy, (7) Ohpey =—— (13)
tof
CreHnka Oy + GIUC,X <R N (8) GIUC,X =0,250'lm,,y N (14)
T =030 (15)
loc, »“Yloc,y ?
Cioe,y + O <R, 9) X ¥
2M st (16)
Og = s
Tay + They + Tray < R, (10) Vg Ty
Troy = 02504, 17)
O003HaYeHUS, UCTIOIB3YyeMEbIe B Ta01.6.8:
Jyx, Jy — MOMEHT HHEPIMH CEYEHUS OTHOCHTEIIBHO OCEH COOTBETCTBEHHO X—X, y-Y
X, ¥y — KOOPIMHATBHI PACCMaTPUBAEMOM TOYKH CEUEHHs OTHOCUTENIBHO ITIAaBHBIX OCEH
Af — TIOMAN CeYeHUs Iosca Oankn
Wy — MOMEHT COTPOTHBIICHHUS BEPXHETO MOAca OATKM OTHOCHTEIFHO BEPTHKAIBHON OCH
Mj,, — MeCTHBII M3rMOAOIINA MOMEHT B IIAHEJIM BEPXHETO I0Sca OT TOPU3OHTAIIBHBIX IIOIIe-
PEYHBIX HAIPY30K
Np - ycunne B BepxHeM Iogce OajKu OT TOPU3OHTAJIbHBIX ITOIEPEYHBIX WIN IIPOJOJIBHBIX
HaAIpy30K
B =1,15 - It pacuera paspe3HbIX OaNoK
B =1,3 - W pacyera cedeHUI Ha OIIOPax Hepaspe3HBIX 0aloK
lgf — YCTIOBHAS UTMHA PACTIPEIETICHNS COCPEIOTOUEHHO HATPY3KH, OTIPeenieMoi
C = 3,25 - W4 cBapHBIX OAJIOK
C=4,5 - g 6aJ0K Ha BEICOKOTIPOYHBIX O0JTax
Jif — cyMMa COOCTBEHHBIX MOMEHTOB HMHEPIMH T10sca OAIKM ¥ KPaHOBOTO pejibca MU 00-
MU MOMEHT MHEPINHU pellbca U Iodca B cilydae IIPUBAPKU peahca IMIBaMH, 00ecIIeUn-
BalOIMMH COBMECTHYIO PabOTy pelibca M Iosica
Gy — HOpMaJlbHOe HalpsLKeHUe B CPeAMHHON IUIOCKOCTH CTeHKH, MapauiebHON OcH OaIku
Oy — TO XK€, MePIEeHANKYIIPHEIe OCH OAJIKH , PABHBIE UTA IIOAKPAHOBHIX OATIOK e
Tyy — KacaTeJlbHble HAIPSKEHUI: HANPLKEHUA Oy, Oy, Tyy CIEAYET OMPENENATh B OXHOW M
TOH Xe TOUKe CTeHKH OallKi W MIPUHUMATH B opMyre (5) KaXaoe coO CBOMM 3HAKOM
M, Q - COOTBETCTBEHHO W3THOAONUIA MOMEHT W TIOolepevyHasd Cuia B CeYeHUU Oallku OT
pacueTHOI HATPy3KHU
Yo — KOOQOUUMEHT yBeluUYeHHs BEePTUKATBHON COCPEIOTOUSHHON HArPy3KU Ha OTHENBHOe
Koreca Kpana (Tabm.6.4)
Yr — KOOMDOUIMEHT HAEXXHOCTH MO HATPy3Ke

M; = p1Fye +0,75Y fOphy , T € — YCTIOBHBIN OKCIIEHTPUCHTET; /1, — BHICOTA KPAHOBOTO pesibca

J F= Ji+D ft3 /3 — cyMMa COOCTBEHHBIX MOMEHTOB MHEPIIMH KPyUeHHUs peabca U Iosca

by — MUpUHA CXATOTO IOsca OaKu

I

TOJIIIMHA CXAaTOTO Iosgca OaKu

TOJIIIMHA CTeHKH OaIKK

BBICOTA CTeHKM OaJIKK

MOMCHT MHCPIIMH KPYUYCHHA KpaHOBOTIO pejibCa:

Tun penbca KP50 KP70 KP80 KP100 KP120 KP140
J; em* 78 253 387 765 1310 2130

Bcee nanpsxenus B opmynax (7) — (17) ciaemyeT MpUHUMATH CO 3HAKOM <TITIOCS .
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IlosicHBIE YTOJNKKM MOTYT OBITh PABHOIIOJIOYHBIC M HepaBHOIIOJIOUHBIe. [Liomans 1mo-
SICHBIX YTOJIKOB MTOJDKHA OBITH He MeHee 30 % Bceit Turommamy mosica. [ opHU30OHTANBHEIC
MMOJIKA YTOJIKOB BEPXHEIO I0sSiCa BBIOMPAIOTCS C YYETOM BO3MOXHOCTH pa3MeIeHUS
MMOJIKPAHOBOT'O peJibca. DTO TPeOOBAHUE YIOBICTBOPSIETCS TIPU IITUPHUHE TOPU3OHTAIBHOM
mojkr =160 MMm. BepTuKayibHBIE MMOJIKKA YIOJKOB BEPXHErO II0sicA IIPUHUMAIOTCS W3
YCJIOBUST Pa3MEIIeHUS BBICOKOIIPOYHBIX OOJNTOB — MHHUMAJIbHAS IIUPHUHA ITOJOK IIPU-
HuMmaerca 100 mM. TollMHY IMOJNKKA YTOJKOB CleIyeT MpuHHUMarh He mcHee 10 M. Ka-
JIMOP YTOJIKOB HILKHETO ITosica MPUHUMACTCS W3 YCJIOBUN pa3MEIeHUs BhICOKOIPOUHBIX
OO0JITOB, XECTKOCTH TIOSICOB, PAa3MENICHUS KPEIUICHUS CBA3ed 110 HIDKHUM IoscaM U
PAITMOHAIIBHON KOMITOHOBKH CEeUeHUS OaIKM. MUHUMAThHYIO HMIUPUHY ITOJIOK YTOJIKOB
npuHUMaTh 100 MM.

Tlosica MOTYT BBITIONHSITECS W3 [MaKeTa JIMUCTOB, COCTOMAINEro He Oojiee YeM M3 Tpex
smcTtoB. Ilpu 3TOM cile/lyeT CTpeMUThCS K MUHHUMAIBHOMY KOJIWYECTBY JTUCTOB B TIAKETe.
MuHuMaTBbHYIO MAPUHY JHUCTOB BEPXHEro mosica IpuHUManT 460 mm. B makere mpu-
KpeIUIeHUe KaXJIOTO M3 JINCTOB 32 MECTOM CBOETO TEOPETUYECKOTO OOpHIBA CIIEIYET pac-
CUUTHIBATH Ha ITOJOBUHY YCWIHMS, KOTOPOE MOXET OBITH BOCIPHUHSTO CEYCHUEM JIUCTA.
IIpukperuieHre KaXIOTO JIUCTA HA YIACTKE MEXY NCHCTBUTEIBHBIM MECTOM €ro OOphIBa
W MECTOM OOPBIBA TIPEJBIIYIIETO JTUCTA CIeyeT PACCUMTHIBATE Ha ITOJTHOE YCUIINE, KOTO-
poe MOXeT OBITh BOCIIPUHSTO CEICHUEM JIUCTA.

MUHUMATBHYIO PACYETHYIO [IUPUHY HE OKANMIIEHHOTO CBECA b, CKATOTO MOACHOTO

JIACTA CIIEHYeT MPUHUMATE U3 YCIOBUS b,r/t=0,5/F /Ry , The t— TommuHa ceeca; R, —

pacyeTHOE COTIPOTUBRIICHUE.

TopMo3HYIO GaIKy PEKOMEHIYETCS BBITOJIHATh U3 CIUIOIIHOTO JIUCTA U COCMUHSTH C
BEpXHUM IIOSICOM IIO BCe#l JUTMHE Ha BBICOKOMIPOUYHBIX OoiTax. [Iporudsl TOPMO3HBIX
KOHCTPYKITAH HE TOJDKHEI IpeBsimnats 1/2000 mposera.

Hwxaue 1osica 6aaok mposieToM doJiee 12 M ClieAyeT pa3BI3bIBaTh CBI3SIMU B YPOBHE
HIDKHEro mosica. I'MOKOCTh pacTSHYTOrO HIDKHEro Mosca AODKHa ObTh He Oosiee 150.
HikHue mosica Hepa3pe3HbIX MTOJKPAHOBBIX OAJIOK CIIEyET Pa3Bs3bIBATH C YIETOM 00eC-
MMeYeHUS YCTOWIUBOCTH CKATOTO HIDKHETO MOosCa.

IIpu OTCYTCTBUM CBSI3e#l 110 HIDKHUM I10SICAM HEpas3pe3HbIX OAJOK CJIeYET IMPOU3BO-
JTIATH TTPOBEPKY YCTOMIHMBOCTHU HIDKHETO IOSICA CPEHUX IIPOJICTOB IS CJIyYasi paciioio-
KEHUST KPAHOB B MPOJIETaX, CMEXHBIX C PACCUUTHIBAEMBIM:

O, = Aj: SORyY,,
rne ¢ — o CHwull [1-23-81* m. 5.3; mma ompefieieHUsI THOKOCTH pacuyeTHad JIIIMHA CXa-
TOTO TIOsica IPUHUMACTCS PABHOM JUTMHE OAJKW U YIUTBIBACTCS PAIUyC WHEPITUUA HIDK-
HETO Tosica B TOPU3OHTAIBHOU IUIOCKOCTH; M — MOMEHT B CPEJHEM IIPOJIETe TPeXIIpo-
JIETHO# OAJIKK TIPYW YCTAHOBKE B KPAMHUX IIPOJIETaX IO OJTHOMY KpaHy.

CTeHKy OaIKM It OOECIIEYeHUsT YCTOMIHMBOCTH CIIEYeT YKPEIUIATh pebpamu (puc.6.8,
6.9):

— TIOTIEPEYHBIMUA OCHOBHBIMUA PEOpPaMU, ITOCTABIEHHBIMUA Ha BCIO BBICOTY CTEHKI;

— TIOIIePEYHBIMA OCHOBHBIMU U TIPOJOIBHBIMU peOpaMu;

— IIOMEePEYHBIMHU OCHOBHBIMU U IIPOMEXYTOUHBIMU KOPOTKUMHU peOpaMu U IIPOIOITH-
HBIM pebpoM (IIPU TOM IIPOMEXYTOUHBIE KOPOTKUE pedpa CIe/IyeT pacroyiaraTb MEX Ty
CXKATBIM MOSICOM 1 TIPOJIOIBHBIM PeOpOM).

Tlomepednble ¥ IMIPONOIbHBIE pedpa XEeCTKOCTA PEKOMEHJIYETCS IIPOCKTUPOBATh U3
MMapHBIX YTOJIKOB, CHMMETPHUYHO PACIIOIIOKEHHBIX OTHOCUTEIBHO OCHU CTCHKU.

113



a) THUIT 1 THUIL 2

1 3
—> 3-3

4£Z Z_y I

1-1
i 3
2-2 4-4
o) THUIT 1 THUII 2
5 7
6}_ —> _{6 5-5 —> ] 7-7
8}_ Mi TN
- -
6-6 8-8

Puc.6.8. Pebpa xKecTKOCTH Ha CBapHBIX IMOAKPAHOBEIX 0aIkax
a - ToTiepevyHble pedpa; § - TolepevHble W MPOIOITbHBIE pedpa

THUII 1
1
|— 1-1 3-3
2& A A A A iz k 4£ A A A A i4 A
£ £
= = N = = N
I~ =~
2 =y
§ §
N 4 2 4T 4 2 N T4

Puc.6.9 a. PeOpa KecTKOCTH Ha IMOAKPAHOBEIX 0aJIKax ¢ CoeTMHEHUSIMU Ha
BBRICOKOTIPOUHBIX 00ITaX: KpelUleHue pedep K cTeHKe Oalky Oe3 IPOKITAIoK
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MUHUMATBHEIC pa3MePhl BBICTYITAIOTIIX e

E
MTOJIOK YTOJIKOB pedep KECTKOCTHU TOJIKHBI —————— y
2 & a2l 2 2
ObITh He MeHee /1,/30 +40 ¥ TOIIIMHA fg R
A
a L
HE MEHcEe 2bh1/Ry/E. IIpu ykpermieHumn . = P §
[~
CTCHKU OJIHUM ITPOJIOJIBHBIM peOpoM HeoO- }_ 2 S
XOJIMMbIE MOMEHTBI WHEPIIMU [, cedeHUs 2 4 == Pas =
pedep KECTKOCTH CIIEYeT OIPEIesITh:
» JUIS TIOTICPEYHBIX pedep — 1Mo hopMmyle 6.6 5

I, = 3heft§, e A, — pacuerHasl BICO-

Ta CTeHKW; b, — INUPUHA BBICTYIAIOIIEH
qacTu pedpa;

[POJIOMBHOTO peGpa o hOPMYITam Puc.6.9 6. Pebpa kecTKOCTH Ha TTOAKPAHOBBIX
* ﬂ
PO peop PMY. fasikax ¢ COeTUHEeHUSIMH Ha BBICOKOTIPOTHBIX

Tabm.26 CHull 1I-23-81* ¢ y4eTOM  gorax: KpelleHue peGep K CTeHKe OANKH C
MIpeAeabHbIX 3HAYEHUNA. IIPOKIIAIKON

MuHUMaIBHYIO IIUPHAHY IIOJKK YIrojKa pedep XECTKOCTH IpuHMMATh 90 mm. Jlisg
KOMOMHUPOBAHHBIX OAJIOK pedpa KECTKOCTH MOXHO IIPOEKTHUPOBATH M3 ITAPHBIX JIUCTOB,
IPUBAPUBAEMBIX K CTEHKE OAJIKH.

[TuprHa BBICTYHAIOIEH YacTy JIMCTa pedpa JoJCKHa ObTh He MeHee 90 mm. Ilorre-
peuHble pedpa XeCTKOCTH CJIeyeT IMPUCTPOTaTh M IUIOTHO MPUTHATH K BEPXHEMY IOSICY.
OropHbIe pedpa PeKOMEHIYETCST ITPOSKTUPOBATh U3 JIBYX YTOJIKOB. PazMephl UX orpe/ie-
JISTIOTCS. U3 YCJIOBUS TIPOYHOCTU M YCTOHIHMBOCTH pedpa.

11 KOMOMHUPOBAHHBIX OAJTOK OIMOPHBIE pedpa MOXKHO BBITOIHATH U3 JIUCTA, IIpHUBa-
pUBAEMOro K CTeHKe Oanku. TopIlsl YyTOJKOB WINM JIMCTOB OMOPHBIX pedep JOJDKHBI OBITh
CTPOTAHBIMHK M IUIOTHO MMPUTHAHHBIMU K HIDKHEMY TIOSICY VIJIM OTIOPHOM TLTUTE KOJIOHHBI.

IIpukperuieHre OMOPHBIX pedep M3 YIOJIKOB PEKOMCEHIYETCS BBITIOJNHSATH HA BBICOKO-
povHbIX 601Tax. Beicokomnpounsie 6osthl (BIIB) ciemyer pasmerars ¢ yueToMm Tpebo-
BaHUl (Tab.6.9) KU COOTBETCTBYIOIIUX PACUETOB.

Tadmmma 6.9. Pasmenienme BEICOKOIIPOYHEIX OOITOB

Paccrognue mpu

XapaKTepuCTHKA PACCTOTHUS
pasMelieHUn GOITOB

PaccTosHre MeXmy IleHTpaMu OOITOB B JIIOOOM HATIpABIICHUH:
MHUHUMAaJIBHOE 2,5d4*
MaKCHMaJbHOE B KPAWHUX PANAaX TMPU OTCYTCTBHU OKAWMITAIONINX 8d wm 12¢
YTOJIKOB TIPU PACTSKEHWH W CKATUH
MaKCcUMaTbHOe B CPeTHUX pAMaX, a TakKe B KpaWHUX pAaax mpu
HATMYUW OKAWMITTIOIIIX YTOITKOB:

TIPU PaCTIKECHUHN 16d wnu 24d
IpU CXKATUH 12d wnu 18d
PaccTtosuue ot 1eHTpa OonTa A0 Kpas 3meMeHTa:
MUHUMAJIBHOE BIOIb YCUITUSI 2d
TO Xe, TIOTepeK YCUITHI:

TIpU OOPE3HBIX KPOMKax 1,5d
TIPU TIPOKATHBIX KPOMKax 1,2d
MaKCUMAaJIbHOE 4d v 8¢

MUHMMAaJIbHOE IS BBICOKOIIPOUHKIX OOITOB IPHU 000N KPOMKe 1 1,3d

11000M HaIIpaBJICHUM YCWIHNA

* B coenmmHsAeMBIX 2JIeMEHTaX U3 CTaJIM C IIpefesioM TeKydecTu ¢B. 380 Mlla MUHMMaIbHOE pac-
CTOSTHHE MeXTy OOJITaMU CleyeT MpUHUMAaTh 3d.
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MastoHarpyXeHHbIE W COCIUHUTEIBbHBIC OONTHI JOJDKHBI pa3MeliaThcs Ha MaKCU-
MAaJIBHBIX PACCTOSIHUSIX; B CThIKAX U Y3JIaX CJEYeT pasMelaTh OOMTHl HA MUHUMAIBHBIX
paccTostHUSTX. BOJITHI KpeIUIeHHsT BEPTUKAIBHBIX TTOJIOK YIOJIKOB BEPXHETO I0osIica K CTEH-
Ke 0alloK IO/l KpaHBI IPY30IIOIEEMHOCTBIO 125 T M Oojlee MPOEKTHUPOBATh HE MEHEE YeM
B nBa psiya. [Ipu HazHaueHWM TIaroB OOJITOB CIIEAYeT YIUTHIBATH MOYJIb KOHIYKTOPOB
VUIA JIPYTOI OCHACTKU Ha 3aBOJIe-M3TOTOBUTEIE.

B coenuHsgeMbIX aIeMEHTax M3 CTAIW ¢ IIpejesioM TeKydecTd o 380 MIla mormycka-
eTCS YMCHBIIICHUE PACCTOSHUSI OT IeHTpa OoJTa JI0 Kpasi 2JIeMEHTa BJIOIb YCHUIHUS U
MUHHMAIBHOTO PACCTOSHUS MEXITY TIeHTpaMU OOJITOB B CIIyYasx pacuera ¢ y9eTOM COOT-
BETCTBYIOIIMX KOX(DPUIIMEHTOB YCIOBUI pabOThI coeAMHEHUM cormacHo m.11.7 m 15.14
CHull II-23-81*. 3aBojicKre CTBIKM 3JIEMEHTOB OaJIOK MOXHO BBIIIOJHSATH CBApPHBIMU
BCTBIK C TOCIIEYIONIEH 3a9MCTKON U KOHTPOJIEM IMBOB (hU3MUeCKUMU MeTosiaMu. KOHIIBI
IITBOB BBIBOJIMTH HA BBIBOJHBIC TUIAHKH. MOHTaXHBIE CTHIKM MOTYT OBITH BBITIOJTHEHBI Ha
cBapke (puc.6.10), oJHAKO PEKOMEHIIYETCS ITPOEKTUPOBATh MX HA BBICOKOIIPOYHBIX OOJI-
Tax (puc.6.11) wm KOMOMHUPOBAHHBIMUA.

Ilepenaqy TIPOMOIBHBIX CHJI OT TOPMOXCHUSI KPaHOB, BeTpa U JIPYIMX HArpy30K C
MMOJIKPAHOBBIX OAIOK Ha KOJOHHBI PEKOMEHIYETCS OCYINECTBISATh B ITaHEIH, THEe ycTa-
HOBJICHBI BEPTHKAJIBHBIC CBA3U 110 KOJIOHHAM. llepemava sTUX yCwiuit IPOU3BOIUTCS C
TTOMOTIIBIO CIIEITHAIBHBIX ITPOKJIATOK, COSHMHSIOMMX HIDKHUN ITOSIC ¢ KOJIOHHAMH.

IIpu mpoekTHUpOBaHUK MOAKPAHOBBEIX O0aloK Ha BIIb okoHYaTenbHBIC CEYCHMS OIIpE-
JIEJISTIOTCS Ha OCHOBE JICTAIBHBIX PACUYETOB ITPOYHOCTH, BEIHOCIMBOCTHA W XeCTKOCTH. Ha
MIPOYHOCTDh CJIEAYET PACCUMTHIBATE B COOTBETCTBUHU ¢ Tabm.6.10, TIpU 5TOM B CEUYCHUSIX
VYCTAHABIUBACMBIX pacieToM, HeJOHANPSDKEHMe He JODKHO IPERBIATh 5 %.
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.I.IJ.L.I.I.I__LIJ.LJ.I.J.I.J.I. Lumm.&u&um;;uuuéu.uu /I
'|'|7'|"|'|'J__L|'7'|'7'|"|'|'1'|' mmm?ﬂmmﬂﬁﬁﬁ?lﬁﬁw T
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o1, | ¢
]L 500 500 i} S
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ol le T ~ 1

Puc.6.10. MoOHTaXHEIH CTHIK CBapHOI OallKu
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Puc.6.11. MoHTaXHEBIH CTHIK 0aJOK Ha BBICOKOIIPOUYHEIX OONITax

Yucio ceueHUN GaIKu, TTOIIEKAIIAX PACUETy, OIIPE/ISISTIOT B 3aBUCUMOCTH OT CXEMBI
OaJIKM M pasMepoB IMpoJjieTOB. B paspe3HbIx Oankax IIpojeToM 10 12 M HOpMallbHbIC
HAIIPSCKEHUS [TPOBEPSIOT B OJHOM CEUCHWM B CEepelMHE IpojeTa, a KacareJlbHbIe Ha-
MIPSDKEHUS — TOJIBKO Ha ortope. [Ipu 3ToM mpuBeicHHBIC HAIIpsDKeHUS 110 hopmyrie (5) B
Tab1.6.10 ompenessioT B oboux ceueHmsIX. lIpu mpoirerax Goiee 12 M ¥ IpuW IIepeMeH-
HOM CEUYEHUU OATIOK TTOMUMO ITPOBEPKU CEUCHU ¢ MAKCUMAIBHBIMU YCUIIUSIMHU, CIEIYET
OIIpEICIISITh HAIIPSDKEHUSI BO BCEX MECTaX IMePEeMEHBI CEUCHU.

Crenku 6amok Ha BIIb Takke Kak 1 Ipu cBapKe JIsL 00eCIICYCHUI MX YCTOMYMBOCTHA
YKPEIUTSIOTCS CUCTeMO TIOTIEPEYHBIX M TIPOJIOJIBHBIX pedep.

IIpsiMOyTOJIBHBIE OTCEKM CTEHKM (TUTACTHMHKM), 3aKIIOUYEHHBIE MEXIy IosicaMyd |
pebpamu, cie[lyeT MpPOBEPSITh HA YCTOMYMBOCTH. lIpM 5TOM pacuyeTHBIMH pa3MepaMmi
MIPOBEPSIeMON TUTACTUHKHY, 3aKIIOUYCHHON MEXIY MOsiCaMi U COCETHUMH ITOIePEUYHBIMHU
OCHOBHBIMH peOpaMi XEeCTKOCTH, SBISIOTCS: @ — PACCTOSHUE MEXJIYy OCSIMH ITOIIePEYHBIX
OCHOBHBIX pe0ep; /#,f — pacueTHas BLICOTA CTEHKM, PaBHAs PACCTOSHUIO MeXIy Oiu-
KAATAMEA K OCH OaJKK KpasdMH IOSICHBIX YIOJIKOB; B KOMOWHUPOBAHHBIX Oalkax — OT
Kpast TIOJIOK TIOSICHBIX YIOJIKOB BEPXHETO I0osIca /IO BHYTPEHHUX I'paHel MOSICHOTO JIMCTa
HIDKHETO T1osca.

Pacuer Ha ycTOMYMBOCTD CTEHKM OAIOK CICAYeT IIPOM3BOJIUTH 110 Tabm.6.11.
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M. A

N
N

Ta6mma 6.10. PacueT Ha MpOYHOCTH ITOAKPAHOBBIX
OaJIOK Ha BBEICOKOIIPOYHBIX OOITax

\
74

DneMeHT DOPMYJIBL I IIPOBEPKH IIPOYHOCTH @OpMYJIBL HAIPSAKEHUIT
CeYeHHs
1 2 3
B i o=Mx My
CPXHUH c<Ry. (1) = T
osic vie W Wy
Oaku M, Ty
o= +
Wxn Afn
HIoKHTi 6 <Ry, (2) [na HepaspesHBIX OaoK 5. = M,
L=
no#c HeOOXOINMA JOITIOHUTENIBHAA IIPOBEPKa Win
oS . M, . _Q.
T=7S sYe (3); O-xzj_:y7 Txy‘%:
F _
O == Ry, @ Oy = Ole
Her HanpsokeHUA o I Oy
) ) ) ) ClIeyeT OIpeelaTh B
‘/Gx ~ Ox0y + 0y + 317xy = BRYYC 5 OTHOM M TOH Xe TOUKe
CTEHKHU OajIKU U IPUHU-
Ty < ReY, (6) MaTh B dopmyie (5)
KaxJioe cO CBOMM 3HAKOM
CTeHKa | [Ipu komudecTBe MUKIOB HATpYXeHUS 7 > 2. 106 M, 1s)
Oanku O-X=W_y; xy=%;
2 2 2
\/(O-x"'o-loc,x) _(O-x"'o-loc,x )Gloc,y+0-lgc,y+3('5xy+rloc,xy) < xn Fi
Sicy =Y s ;
<BR,; (7) oy =17 E Mg
Sloc,x = 0>250106,y 5
O, +0O <R, (8)
* loc,x Y Toe,xy = 0>3Gloc,y 5
Obey + O < Ry ©) Gp=2Mit)l; ;
Txy +Tloc,xy+’5f,xy < Rs (10) Tfxy =0,250'ﬂ

IHogcHeHua K Tadm.6.10 :

B - xo3bduUIMeHT, TPUHIATEIA AT pa3pe3Hbx 0agok f = 1,15, B ceueHnIx Ha omopax Hepas-
pe3Hbx banox B = 1,3;
f, h — TOJIIMHA U BBICOTA CTEHKH,
lgf — YCTOBHAS JUTMHA PACTIPE/IETIEHUS COCPEIOTOUYEHHOTO TPy3a

Lo =C3/J1f/t ,tne C=4,5;

Jlf - CyMMa COOCTBEHHBIX MOMEHTOB WHEPIHUH I10dCa OaJIK 1 KpPaHOBOTO peJIbCa;

3
bt
Jrp=J+ % - cyMMa COOCTBEHHBIX MOMEHTOB MHEPIIUN KPYUEHUs pesibca M Iosica;

Yr — KOOQOHUIMEHT YBeIMUEHMs BEPTUKAIBHON COCPETOTOUCHHOH HATPY3KH Ha KOJeCO KpaHa 10
TpeboBannio CHull «Harpysku v BO3AEHCTBUS».
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Tadmuma 6.11. PacyeT Ha yCTOMYMBOCTH CTEHKHU ITOAKPAHOBOM OAKK HA BBHICOKOIIPOUYHBIX OOITaX

@opMyia I TPOBEPKU YCTOMUUBOCTH,

Dckusz Kpurnueckue HalpsaxeHus
HeoOXOMMMBbIe KOMITOHEHTHI
1 2 3
CeueHne CUMMETPUTHOE. 3 2 0,76 | R,
Tompko OCHOBHEIE TIOTIEpedHbIe pedpa KEeCTKOCTH Y (™ T T =101 2 |32 )
] Pl I e <t (D N
= ; 1 bocer )] \Ter) e e
A R4 4 4 & mH 4 ?[JC’ I_| v e “ a) TIpH a/hef <08
Al A 1 M F Q
o=——y @ Ope=v7,—0C)x T= (4 333R, CR,
Al i il T & * o O = —=3 (6); Sloc,er = =3 (7)
A .y KW 7\’“
el \mememsranres | | AL 0) ipu afhy > 08 u G e /O OOIIBIIE 3HAYCHUH B
P ta6m.24 CHull 11-23-81%*
CR CR .
] O¢r = 32 L (8); Sloc,er = Ty B 9TOil Qop-

]|
N
_[3

w a

MyJie mpu a/hef >2 ciegyeT IPUHATh @ = 2hef

6) IIpU a/hef >08 U Oy /0 He OoIlbllle 3HA-

yenun B Ta61.24 CHull I1-23-81*:
333R CR
O = 7—\34/ £ (9)> Sioc,cr = 7—\%))

(10

B oTOil hopMysie BMECTO g TIPWHSATH a/2

ACUMMETPUYHOE CeUeHWe
(c Ooree Pa3BUTHIM CKATHIM TIOSACOM).
ToapKO OCHOBHBIEC TTOTIEPEUHBIE Pedpa KEeCTKOCTH

f

L

Te xe dopmynst (1), (2), (3), (4), (5), (6)

B dopmyie (6) u (8) her= 23
IIpn a/hef > 0,8 pacueTsl 10 T.11. ) H B)

BBITOJIHATE HE3ABUCHUMO OT OTHOUICHMWA O'IUC/O'
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IIpodoaxcenue maba.6.11

1

2

3

Ceuenne cumMmerpuutoe. Ilomepednbie OCHOBHBIE
pedpa KecTKOCTH M MPOAOILHOE pedpo
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+Sloc2 +(—J <v.; (19)
0-loc,cr2 Ter
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1,19y Ry
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4 (13
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076 ) R
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TInacTuHa 3 ykpelUieHa AOMOHUTEIbHBIMU
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120



IIpodoancenue mabn.6.11

1 2 [ 3

AcuMMeTpUYHOE ceueHue '—Efﬁ B dopmyibr (19) u (13) BMecTO h1/hyr CiEnyeT
C Pa3BUTHIM IIOSICOM. TIOACTAaBUTE 0k /2he B Gopmyity (16) BMecTo
Tlomepeutsie OCHOBHBIE < . n
pedpa KeCcTKOCTH 1 == (0,5 — h1/hep) cnenyeT MOACTaBUTD [— - —1] s
TIpoOTBFHOE Pedpo < o A

<! rme o= (0 — 0y)/0; O; — KpaeBoe pacTiIruBa-

follee HampsgXeHne (Co 3HAKOM «MUHYC») V
r_7[ ]R pacueTHOM TpaHUIIBI OTCEeKa

O6o03HaYeHUT:

Yo = 0,9 — xoadduitmenT ycmoBuit padotsr (Tadbm.6. CHull 11-23-81%)

Xef = d/tJRy/E W ef/t‘/Ry/E v a/t‘/Ry/E — yCIoBHAsA TUOKOCTH CTEHKM;
g — MEHBIIasd CTOPOHA TUTACTHHKH;
W — OTHONIeHWe GOJIblilell CTOPOHBI INTACTHHKY K MEHBIIEH;
C1 - ko3Gh(UIUEHT, IPUHUMAEMBIA B 3aBUCHMOCTHU OT d/her U 3HAUEHUI S 110 TabI.23
CHulI 11-23-81%;
Cpelo — KO2(GGUIMEHT, TPUHUMAEMBIH B 3aBUCUMOCTH OT a/hqr 10 Tabi.24 CHull 11-23-81%;

¢y - ko2GdUIMEHT, TPUHUMAEMBIH B 3aBUCMMOCTH OT a/hqr 0 Tabi.25 CHull 11-23-81%;

w=(+/w)? 5 A,=aft R JE

B dopmynax (15) u (18) BETUIUHBI Tey U T OMPEAETIAIOTCS TTOACTAHOBKON AeHCTBUTETHHBIX
pa3MepoB TIPOBEPSEMON TIIACTHHKH.

VCTOMIMBOCTE CTEHOK OATOK He TpeOyeT MPOBEpKU TIPH BHIIOTHEHUHN YCIOBUIA

\/G,ZC — 0,0, + Gf, + 3r§y SBRyYe, Tay S RyY.
U YCIIOBHOM TUOKOCTU CTEHKU
o = (hy /D[R, JE <2,5.

CTeHKy OallKi ClIelyeT YKPeIUIITh MOIePeUHBIMI peOpaMM KECTKOCTH, eClTA Ay = 2,2.

Paccrostnue MEXIY OCHOBHBIMHU ITOIICPCYHBIMM pC6paMI/I KECTKOCTH HE JOJDKHO IIPC-
BbIIIATDb:

a < 2hy mipu XW > 3,2;
a < 2,5hy TIPH A <32,

Pacuer ITOAKPAaHOBBIX 0aJIOK Ha BBIHOCIUBOCTD CICAYCT IIPOU3BOIUTE 11O (l)OpMyJIG
Omax SORY, SR, /Y,

rje o — KOdpOUITMEHT, YIATHIBAIOIIUNA KOIMIESCTBO ITMKJIOB HAIPY:KEHUU U BBIUUCIISIE-
MBIH IO popMyIIe:
JUTST TPYII 2ieMeHToB I U 2 (Tabn.6.12):

2
mpu n<4-10° o= 0,064(%) - O,SL6 +1,75;
10 10
mpa 1n>4-10° o =0,774;

2
JIUTSL TPYIIIL BJIEMEHTOB 3-8 : o = 0,07(%) - O,64L6 +2,2;
10 10
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R, — pacueTHOE CONPOTUBICHKE YCTAIOCTH, [IPUHAMAEMOe I10 Tab1.6.12;

Tabmuma 6.12. PacueTHOE COIPOTUBICHUE YCTAIOCTH CTANA

I'pyrmma 3HadeHWe R, TIpu BpeMEHHOM COIIPOTUBIIEHHHU CTAM pa3peiBy R, ,
3JIEeMeHTOB™ MTIla
1o 420 cB. 420 cB. 440 cB. 520 ¢B. 580
1 120 128 132 136 145
2 100 106 108 110 116
3 Hi1g Bcex MapoK cTaianu 90
4 To xe 75
5 ” 60
6 ” 45
7 ” 36
8 ” 27

*I'pynna smeMeHTOB IpuHuMaerca 1o Ta6m.83 CHull II1-23-81*. Ilpu oTcyTcTBUK
CBapHBIX COCTWHEHUN TTPUHATH Tp.1 WiK 2 ¢ y9eToM KadecTBa KPOMOK MeTasia.

v, — KO3 GUITUECHT, olpeessieMblii 10 Tadi.6.13 B 3aBUCMMOCTUA OT BUJIA HalIpsi-
XEHHOTO COCTOSHUS U KO3DDUITMEHTa aCCUMETPUN HAIIPSDKEHWI; 3/16Ch Cpiy U
Omaxs P=Omin/Omax — COOTBETCTBEHHO HAMUOOJIbIIIEE U HAMMEHBIIIEe HAIIPSDKEHUE
B PacUYMTHIBAEMOM 3JIEMEHTE, BBIYMCICHHOE 110 CEYCHMIO HETTO 6e3 ydera Ko-
3¢ GUIMEHTOB TUHAMUYHOCTH 1 KoaddunmeHtoB ¢, ¢,, ¢p. [Ipm pazHozHau-
HBIX HAMPSDKCHUSIX KO(hMOUITMEHT acCUMETPUH HAIIPSDKEHUHR Cile/lyeT MpUHU-
MaTh CO 3HAKOM «MHHYC»;

Tabmuma 6.13. 3HaveHre KoadduIiueHTa HAICKHOCTH ),

O Koadpduiuent accumeTpuu D®opMyIbI 1719 BEIUMCICHUI
HaIpsSDKeHU I KoabduueHTa v,
-1<p<0 Yy =2,5/(1,5-p)
Pacrsaxenune 0<p<08 Yy =2/(1L,2-p)
08<p<l Yy =1(1-p)
Cxarue -1<p<l1 Yy =2/(1-p)

IIpoBepKy 0OIIIeH YCTOHYUBOCTH TOJKPAHOBOM OAJIKK [UIS CXATOTO Tosica IIPH OTCYT-
CTBHH CILUIOIIHOTO TOPMO3HOTO HacTwia Iporn3BoguTh mo CHwull I1-23-81%, 1. 5.15.

CteHKy OaJIKi HaJl OIOPOM, YKPEIUICHHYIO PeOpOM XKECTKOCTH, CIIAyeT PACCUMTHIBATH
Ha MPONOJBHBIA M3rMO M3 TUIOCKOCTH KaK CTOWKY, HATPYXCHHYIO OIIOpPHOH peakimeil. B
pacueTHOE CeYeHUE BKIIOUUTH CEYCHUE pedpa KECTKOCTH WM ITOJIOCY CTCHKH IMTUPUHOMN

0,65t/ F /Ry C KaXJoli CTOpoHBI pedpa. PacueTHYIO MIMHY CTOMKH ClIeAyeT IIPAHUMATh

PaBHOM BBICOTE CTEHKHU.
HyokHwre TOpIIbl OMOPHBIX pedep JOJLKHBL OBITh CTPOTAHBIMU JTUOO ILIOTHO IIPUTHAH-
HbIMKA. HampspkeHUs B 9TUX CeYEHUIX HE JOJDKHBL IIPEBBIIIATh B CIIydYae:
@) PacYETHOIO COIPOTUBICHUS IIPOKATHOM cTam cMATHIO R, Ipy @ <1,5f U CXATUIO
R, pu a > 1,5¢;
©0) PacYETHOIO COIPOTUBICHUS CMATHIO R,
(B cooTBercTBUM ¢ 11.7.12 CHull 11-23-81%).
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CoelMiHEHHE Ha BBICOKOIIPOUYHBIX OoJITax MOSICHBIX YIOJIKOB BCPXHETO IIO0dACa CO

CTCHKOM CJIelyeT pacCUUTHIBATE IO (hopMyIIe

MH

rme

a‘\)TZ +a2V?2 < QbthC'

CoeMiHEHNAE Ha BBICOKOIIPOYHBIX 0OoJITax MOSICHOIO JIMCTA BCPXHCTO ITIofACa € yroJjka-
W COCAMHEHUE HIDKHETO MOCa CO CTEHKOM CICayCT paCCUNThIBATL 11O (l)OpMyJ'[C

al < Qppky .,

a — TIar TMOSICHBIX BBICOKOTIPOYHBIX OOJITOB,

T=0S/I — cnBuraliiee MOSIC YCUIWE Ha IMHUITY JUIMHBI, BBI3bIBAEMOE ITOIepey-
HOU cuioit Q; S — CTaTUYECKUIA MOMEHT OpyTTO ITosica OaJKd OTHOCUTEIBHO
HEWTpPaIbHOU OCH;

o=0,4 — Koryla CTeHKA MPUCTPOraHa K BEepXHEMY MOsiCy; o.=1 — IIpHU OTCYTCTBUM
TIPUCTPOXKKI;

V=vnFy/l,y — NaBlieHre HA eIMHUITLY JUIMHBI OT KATKa KpaHa; Yy — Koabouiment
YBEJIIMYCHUST BEPTUKAIBHOM COCPEIOTOYCHHOM HArpy3Kyd Ha Kojieco KpaHa; Fy —
COCPEJIOTOYCHHOE JIaBJIEHHUE KaTka KpaHa, IpuHuMaeMoe 6e3 koadduimeHTa
IUHAMUYHOCTH; [ — YCIOBHAS JIMHA PACIPENENCHUS COCPEIOTOYEHHOTO TPY3a,
IpruHUMaeMas 1Mo Tabm.6.10;

Opn=Rpn V- Apy- L /Yy — PACUETHOE YCWIHE OJTHOTO BBICOKOIIPOYHOTO OONTA;
31ech R, — pacueTHOe COIPOTHUBICHUE PACTSHKEHUIO BBICOKOIIPOYHBIX OOITOB
Ry, =0,7Rp,; Rpyy — HAVMEHBIIIEE BPEMEHHOE COIPOTUBICHUE Pa3pBIBY; YV, — KO-
3¢ GUITHEHT YCIIOBUS PAOOTHI, TIPUHUMACMBIH U COSIUHEHUS JIEMEHTOB TOSI-
coB Oainku, v, =1. g npyrux npukpetuieHAA v, =0,9 11pu komrdecTBe OOITOB 7
5<n<10 u v,=0,8 1npu n<3; A, — IUIOIAAb CCYCHUS OOITA HETTO, BBIYUC-
JsemMast o Taoi.6.14; w — KoahdUITMEHT TPEHUS COTPUKACAIOIINXCS TTOBEPXHO-
cTeil Mo Tabm.6.15. PekoMeHIyeTCs MPOSKTUPOBATh COSTUHEHMISI ¢ 00pabOTKOM
[MOBEPXHOCTEHN CTAJIBHBIMU IIETKAMHU. Y;, — KOIDOUIIUEHT HAIEKHOCTH, IPUHU-
MaeMblIit 1o Tab.6.15.

Tabmuoa 6.14. [L1omany cevenus O0JITOB HETTO

16
1,57

18
1,92

20
2,45

22
3,03

24
3,52

27
4,59

d, MM

Ab}'b CM2

Taomma 6.15. KosdpdummienT TpeHnsT 1 HAACKHOCTHA COSTUHEHIIA
Ha BBEICOKOIIPOYHEIX O0OITax

@ KoapduureHnr v, mpu Harpys-
= E % Ke ¥ TIpHU pa3sHOCTH HOMWHAIhb-
==l = ¥

Crioco6 oGpaGoTKH (OUHCTKIT) g 35S § < HBIX TUaMETPOB OTBEPCTUI U
COENMHAEMBIX 2 é S g B 6orrToB §, MM
o = = - -
TIOBEPXHOCTEH OB g '% Qé AUHAMHAYECKOH | AMHAMHUYeCKOH
E ; Q upu 8=3-6; | u npu §=1;
g CTaTUYECKOM | CTaTM4YecKOM
v Ipu 6=5-6 | uwapu 6=1-4
1 2 3 4 5
IleckocTpyHHBIN, APOOEMETHBIN WITH
JpoOecTpyHHBIN ABYX IMMOBEPXHOCTEH IIo M| 0,58 1,35 1,12
KBapIleBBIM TTECKOM WIH APoOBIo Oe3 7o 0,58 1,2 1,02
KOHCepBaInu
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IIpoodoaycenue mabn.6.15

1 2 3 4 5
To xe, ¢ KoHcepBaluei, Mmetasuusa- | Ilo M | 0,5 1,35 1,12
e, pacibUieHueM ITMHKA WITH ” o 0,5 1,2 1,02
AMOMUHAS
KBapiieBbIM ITeCKOM WIH APOOBIO
OJHOM MOBEPXHOCTH ¢ KoHcepBamueii| [To M | 0,5 1,35 1,12
TIOJTUMEPHBIM KJleeM W TIOCHITTKOM - 0,5 1,2 1,02

KapOOPYHIOBBIM ITOPOIIKOM, CTalb-
HBIMU IETKaMK 6e3 KOHCEepBaIlluK —
JIPYTO# ITOBEPXHOCTH

TazommaMeHHBINH ABYX moBepxHocTeil | Tlo M | 0,42 1,35 1,12
6e3 KOHCepBalliK 7o 0,42 1,2 1,02
CTaJbHBIMU TIETKAMHU JIBYX IIo M | 0,35 1,35 1,17
TIOBePXHOCTEH Oe3 KOHCepBalluu 7o 0,35 1,25 1,06
IIo M | 0,25 1,7 1,3
bes obpadboTku "o 0,25 1,5 1,2

IIpuMmeuvanue: Crnocod peryIupoBaHUI HATSXKeHUI OOJITOB IO M 03HAYaeT perysim-
poBaHMe IO MOMEHTY 3aKpPyJIWBaHUI, a TI0 o0 — TIO YIJIy TTOBOPOTA TailKu.

HA1s0 coeMHEHUIT 21eMEHTOB OaJIKU PEKOMEHJIYETCS IIPUMEHSITH BBICOKOIIPOYHBIE
60MITEl fuaMeTpoM 16-27 MM m3 ctami 40X «CellekT» ¢ Ry, = 1100 H/Mm2,

CpapHbIe ITOSICHBIE BBl HIDKHETO I0sIca KOMOMHUPOBAHHBIX OAJIOK CIIEJIyeT pacCuu-
TBIBATh 110 (hopMyJe:

T T
sr 7= S RurVur¥es 57— < RucVw¥es
2Bfkf wf {wfic 2szf wziwzle

e Bz Ywzs Brs Y — KoodduimenTsl mpuHuMarh 1o tadn.34 CHull I1-23-81%, m.11.2;
ks — BbICOTA 1IBA; Ryr — PaCUETHOE COIPOTUBIECHUE CBAPHOIO COEIUHEHUL.

IIporn6er MOAKPaHOBBIX OANOK OMPECISIOTCI OT OJHOIO HAMOOJIee HEOIAroIpUsIT-
HOTO O BO3JIEUCTBIIO KpaHa 110 hopMyie
_ PFgXy,
 EI,

rie XY, — cyMMa OpIMHAT JTUHUHN BIUAHIA [IPOTHOA B CEepEHe TIPOJeTa, OIIpeesieMast

f

JUISL PA3JIMIHBIX CXeM 0aoK 110 Tabm.6.16—6.18. B aTux Tabaumax: o — MECTO IIPUIOXe-
HUS HATPY3KK B JIOJISIX TIPOJIETA; X — MECTO OTIpeeIeHUS IIPOTHOa OAKI B JIOJISIX MIPOJIETa.

o=02 Tadmmma 6.16. OpauHAaTH «Y» TUHAN
F BIMSHUS Iporruda I pa3pe3HbIX OaToOK
H
A y i o x =04 x=0,51
’ ’ 0 0 0
ol 010203040506070809 |1 0,1 0,00635 0,00615
=04l 0,2 0,01210 0,01190
= 0.5] 0,3 0,01650 0,01660
; 0,4 0,01920 0,01970
0,5 0,01970 0,02080
0,6 0,01810 0,01970
0,7 0,01500 0,01660
0,8 0,01080 0,01190
0,9 0,00550 0,00615

124



Taomma 6.17. OparHATH «Y» TUHAW BIASHUS IIPOruda I KpaiHero IIpojeTa

Hepa3pe3HbIX GaToK

o x=0,4/ x=0,5/ o x=0,4/ x=0,5/
0 0 0
0,1 0,00487 0,00449 2,1 0,00058 0,00065
0,2 0,00922 0,00869 2,2 0,00096 0,00108
0,3 0,01240 0,01204 2,3 0,00115 0,00129
0,4 0,01415 0,01408 2,4 0,00120 0,00134
0,5 0,01408 0,01452 2,5 0,00113 0,00126
0,6 0,01235 0,01326 2,6 0,00095 0,00107
0,7 0,00964 0,01063 2,7 0,00073 0,00082
0,8 0,00598 0,00708 2,8 0,00048 0,00054
0,9 0,00293 0,00324 2,9 0,00022 0,00025
1 0 0 3 0 0
1,1 -0,00217 -0,00242 3,1 -0,00017 -0,00019
1,2 -0,00355 -0,00396 3,2 -0,00029 -0,00032
1,3 -0,00426 -0,00476 3,3 -0,00036 -0,00040
1,4 -0,00442 -0,00493 3,4 -0,00039 -0,00043
1,5 -0,00412 -0,00460 3,5 -0,00038 -0,00042
1,6 -0,00351 -0,00391 3,6 -0,00034 -0,00038
1,7 -0,00267 -0,00297 3,7 -0,00028 -0,00031
1,8 -0,00173 -0,00192 3,8 -0,00019 -0,00021
1,9 -0,00080 -0,000895 3,9 -0,00010 -0,00011
2 0 0 4 0 0
a=12 o - MECTO TIPUIOXKEHUS Harpy3Ky B JTOJISIX TIPOJIETa

A

Fy
4

X - MecTO OIpeJies/IeHUsT TIPOTHOA B JIOJISIX TTPOJIeTa

B

0 02 04(06 08 1 1,2 1.4 1,6 1.§ 2 22 24 26 28§ 3 32 34 36 35 4

x=0,41
x=0,51 |

Taommma 6.18. OpauHatel «Y» JIUHAN BIMSHAS IpoTrrda Ui CpeIHeTo IIpojieTa

Hepa3pe3HbIX GaToK

o x=0,4/ x=0,5/ o x=0,4/ x=0,5/

1 2 3 1 2 3

0 0 0
0,1 -0,00130 -0,00121 1,1 0,00297 0,00267
0,2 -0,00252 -0,00236 1,2 0,00613 0,00580
0,3 -0,00358 -0,00335 1,3 0,00870 0,00855
0,4 -0,00442 -0,00412 1,4 0,01030 0,01048
0,5 -0,00495 -0,00460 1,5 0,01050 0,01117
0,6 -0,00505 -0,00472 1,6 0,00930 0,01040
0,7 -0,00469 -0,00438 1,7 0,00734 0,00845
0,8 -0,00376 -0,00354 1,8 0,00499 0,00569
0,9 -0,00224 -0,00210 1,9 0,00224 0,00260

1 0 0 2 0 0
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IIpoodoaycenue ma6n.6.18

1 2 3 1 2 3
2,1 -0,00167 -0,00196 3,1 0,00048 0,00057
2,2 -0,00274 -0,00321 3,2 0,00083 0,00097
2,3 -0,00330 -0,00387 3,3 0,00102 0,00119
2,4 -0,00343 -0,00401 3,4 0,00109 0,00128
2,5 -0,00320 -0,00376 3,5 0,00107 0,00126
2,6 -0,00274 -0,00322 3,6 0,00096 0,00113
2,7 -0,00209 -0,00246 3,7 0,00078 0,00091
2,8 -0,00137 -0,00161 3,8 0,00055 0,00065
2,9 -0,00065 -0,00076 3,9 0,00028 0,00033

3 0 0 4 0 0

a=0,7] o - MeCTO IIPWIOXKEHUS HATPY3KU B JOJBIX IIPOJeTa

7F X - MecTO OIpejies/IeHUsT TIPOTHOA B JIOJISTIX ITPOJIeTa
H
Y

0 02040608 1 12141616 2 22242628 5 32343636 4
Lx=0,41]
x=0,51

6.4. PACYET 1 KOHCTPYWUPOBAHUE TTOAKPAHOBLIX ®EPM

PernreTuathbie MoKpaHOBBIE OANKKM MOTYT OBITH PEIIEHBI B BUJIE IIIIPCHTEIBHON Oa-
K#, TIOAKpaHoBO# ¢depmbl (puc.6.5¢, 6.12), MTOIKPAHOBO-MOJCTPOIIIBHON hepMbl
(puc.6.7). KOHCTPYKITUS TITIPEHTEIBHON OaIKU COCTOUT M3 OAIKKA KECTKOCTH (BEPXHETO
mosica), TIeHTPAIbHOM CTOMKHM W INIpeHTesT (HIDKHETO mosica). st MOBBIIIeHUST YCTOTH-
YUBOCTU OaJKK IIMIIPEHTENb PEKOMEHYeTCs IEHTPUPOBATh Ha HIDKHIOW TpaHb OalKu
KecTKocTH. [IpuMeHeHre MIMpeHTeIbHBIX 0aJOK ¢ YUCIOM CTOCK OoJiee OJHOM B KayecT-
BE TIOJIKPAHOBBIX HE PEKOMEHJIYEeTCS BBUIY MaJIOW KECTKOCTH TaKWX OaJIOK B BEpTH-
KaJbHOM TUIOCKOCTH TIPU OJHOCTOPOHHEH Harpyske. Mcxos n3 HauOOJBIIEro pasMmepa
maHe I (OKOJIO 3 M) MAaKCUMATBHBIN TIPOJIET IIIIPEHTEIIBHOM OAIKH TTOIyvIaeTcs 6 M.

IlonkpanoBsie depMbl (prc.6.56, 6.12) TIPOSKTUPYIOT ¢ IapAUICTbHBIMHU ITOSICAMMU,
TPEYTOJIBHOM CXEeMOM PeIeTKH W JOMOMHUTSIbHBIMU cToMKamu. [Ipu Takoit cxeme pe-
MMeTKH Macca TOAKpaHoBoW ¢depMbl Ha 10 % MeHBIIe Macchl aHANOTWYHBIX (epM,
WMEIOIUX PACKOCHYIO PEIETKY IIPM OJMHAKOBBIX BBICOTE M HArpy3Kax. BeIcoTy mmoakpa-
HOBBIX (hepM clieflyeT Ha3zHavyaTh B Ipepenax 1/5—1/7 mporieta mpu mposnerax 12—18 M u
1/7-1/10 mponera tipu Tposetax 24—36M (Tile MEHBIIHME BEJIWMYWHBI OTHOCSTCS K
OOJIBITIUM TTpoJieTaM (epm).

JTvHYy TaHenW IIOJKPAaHOBOM (epMbl pallMOHAIBHO HA3HAYATH ITPUOIU3IUTEIHHO
paBHOIL BbICOTE (pepMBbI, HO He Oosiee 3 M ¢ TeM, YTOOBI MOXHO OBLIO IIOI0OpaTh Cede-
HHE BEPXHETO I0sIica U3 MMPOKATHOTO IMTUPOKOIIOJIOYHOTO WM OOBIYHOTO JIBYTAaBpAa, HITK-
HUH MOSIC — W3 IIMPOKOIIOJOYHOTO TaBpa WK W3 YTOJKOB; JUIS 3JIEMEHTOB PEIeTKH
DPEKOMEHJIYIOTCSI CIIApPEHHBIE YTOJIKH.

Pacder moskpaHoBOi (hepMBbl, MPECTABISIONIEH cOOOH CTATMYECKA HEOIIPEIeITUMYIO
CUCTEMY C YHCIOM HEM3BECTHBIX # — 1(THe » — 4YKCiIo TaHeledl BEepXHEro Iosica), TOY-
HBIMH METOJIAMHM CTPOMTEIBHON MEXaHWKM JOCTATOYHO TPYIOEMOK W €ro CJIeyeT BbI-
MOJIHATE € IIPUMEHEHUEM KOMIIBIOTepHON TexHUKW. l[IpeiBapuTesrbHOE OIpejie/icHue
TEOMETPUYECKUX XapaKTePUCTHUK SJIEMEHTOB MTOJKPAHOBBIX (hepM MOXET MTPOU3BOIUTHCS
COITOCTABIICHUEM C paHee 3allpOCKTHUPOBAHHBIMU MOMOOHBIMKU (hepMaMy WIH, €CIU Ta-
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KOM BOBMOXHOCTHA HET, MCIIONB3VIOT Oollee IIPOCThIe MpUOIVDKeHHbBIe METOMBI pacdeTa,
IMojIydas 3aTeM ITyTeM TOCIeTOBATeILHBIX TIPUOMIDKeHU OKOHYATEeIbHBIC 3HAYCHIS
VCWINHA W pa3sMephl CeUeHUI 2JIeMEHTOB (hepMBL.

v3en A yzea B
Ll (A | 1 T |
v3ea B 8x3000=24000
! O
v3en 7 y
. “i‘ S 2 odto
% _:_IIIIIIIIIIIIIIIIIIII/I § 4
E S
= __E_ ’, §
2 1
h le— AN
vzen b v3en B

Puc.6.12. CapHBIe y3/IbI IIOAKPAHOBEIX epM

BricoTa 1MoAKpaHOBO-IOJICTPOITIIIBHEBIX (hepM OIIpeieIsieTcs TabapuToM KpaHa W BbI-
COTOH CTPOITWIBHOM (hepMBI Ha orope, HO HOJIKHA ObITh He MeHee 1/8 IporeTa, mpmieM
BEPXHUI TIOSIC MOJKPAHOBO-TIOACTPOITMIBHON (hepMBbl TIPUHUMAETCS B OJIHOM YPOBHE C
BEPXHUM ITOSICOM CTPOITWIBHBIX KOHCTPYKITHH. JTMHY MaHenn Ha3HAvaloT B IIpelesiax
(0,8-1,3)h, kparHoit 3 M. B y3max depMm KoOpoOUATBIH KECTKHUI ITOSC YCWJIMBAIOT JIHA-
dparmamMu U3 TUCTA; B CEUCHUSIX MEXIY Y3JIaMU JJIsT OOCCIICUYCHUS HEU3MEHSICMOCTH
KOHTYpa KOpOOKU MrachparMbl MOTYT OBITh CKBO3HBIMU WIM CIUIONIHBIMU. PaccTosiHue
MeXay mradpparMaMy IPUHIMAIOT 3, 4 Wi 6 M.
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IIporuGeI MOAKPaHOBBIX W MOJKPAHOBO-IIOACTPOIMIBHBIX (hepM PEKOMCHIYETCS BEHI-
YUCIISATh TOYHBIMH METOJIAMU ¢ HCITONb30BaHreM DBM. g npuOIKeHHBIX IIOJICYCTOB
MOXHO ITOJTB30BaThCs HopMyIoi f= M2/ 8E1;, tme M — M3ruOaroNuii MOMCHT B CEpEr-
He IIpoieTa OT BEePTUKAIBHOM HOPMATHBHOI HArpy3ku 6e3 ydera KoaddummrenTa guHa-
MUYHOCTH; / — PacYeTHbIA IPONeT (epMbl; J; — MOMEHT MHEPLIUU [10SCOB (GepMBI OTHO-
CUTCIBHO HEUTpaAIBHOU OCH (hepMBI B cepeauiHe IpoJieTa.

DIIeMEHTHI PeIIeTKN ITONKPAaHOBBIX (pepM claeayeT IIPUCOSAVHSITH K IIosicaM ¢ IIOMO-
mbeio dacoHok. KpemreHnre ¢acoOHOK K BEpPXHUM MOSCAM JODKHO OBITH BEITOTHEHO C
MOIHBIM IIPOBAPOM Ha BCIO TOIIMUHY (PacOHOK. DIIEMEHTHI PeIlIeTK PEeKOMECHIYCTCS ITeH-
TPHUPOBATh HA HITKHIOIO TpaHb Bepxiero mosca. [lomkpaHoBele GpepMbl IPOSKTUPYIOT CBap-
HBIMH, PEKOMEHIYeMbIe THUIIBI CBAPHEBIX Y3I0B IMOKa3aHbI Ha prc.6.12. B y31ax mpmMmbIka-
HHUSI pellleTKI K BepXHeMY II0SICY CTEHKY IT0sIca YKPeIUTSIIOT HapHEIMI peOpaMil XKeCTKOCTH.

CTBIKH 2JICMEHTOB BEepXHETO IIosca MIPOCKTUPYIOT BCTHIK O3 HAKIAAOK, paclioiaras
MX Ha YJYacTKax ¢ He IIOJHOCTHIO MCIIOIB30BAHHON HeCyIllell CIIOCOOHOCThIO. MOHTaX-
HBIC COCIMHCHMS IEMEHTOB IOAKPAHOBO-IIOACTPOIMIBHBIX KOHCTPYKITAIN BBITOIHAIOT-
¢sT OOBIYHO Ha BBICOKOIIPOYHBIX OoTaX. MOHTaXHBIe CTHIKIA OaIOK XKECTKOCTH JOJIKHEI
OLITH PACIIOIOKEHBI B HAMMeHee HAIIPSDKEHHBIX MECTaX W BBIIIOIHEHBI Ha CBAPKE BCTHIK.

6.5. OTIMPAHUE TTIOJIKPAHOBBIX BAJIOK I ®EPM HA KOJIOHHBI

IlonkpaHoBble Oaku 1 (epMBbl ClIeyeT OMMUpaTh Ha KOJOHHBI C IIEHTPOBAHHON IIe-
pejladeit OTIOpHOTO JIABJICHUS Yepes3 OIOPHBIe pedpa, UMEIOIe CTPOTAHBIC TOBEPXHOCTH
(puc.6.13), wiu depe3 OIOPHBIC IIPOKIAJKK, IIPUKPEIUICHHBIE K HIDKHEMY IIOSICY
(puc.6.14). B 3Tux cirydasix OIOpHBIM pebdpaM ITOAKPAHOBBIX OAOK JOJDKHO OTBEYaTh
pebpo B kKosonHe. [Ipu oopMileHNN y3JI0B OIUPAHUS TIOJIKPAHOBBIX OAJIOK HAa OIIOPHYIO
TUIATY KOJIOHHBI OITOPHBIE pedpa IMOJKPAHOBBIX OAIOK CIEAYeT paciioiaraTh Hajl OJIKa-
MU TIOJKPAHOBOM BETBU KOJOHHBI (puc.6.15). Bo m3bexaHue MOBPEXJCHUN OOITOBOTO
coeIMHEHUS OAOK Ha orope OOIThl pa3sMeNalT Ha paccTOSTHUK He Oojee 0,6 BBICOTHI
0aIK! OT HU3a OMOPHOTo pedpa (puc.6.13 1 6.15) WK COSAUHSIOT OATKH MEXIy COOOit
KECTKOW pAacIlOpKOil B YpOBHE HIDKHETO TIIOSICa, JOIYCKAIoIIe CBOOOIHBIN ITOBOPOT
OITOpHOTO cedeHus (prc.6.16). [IpoMexXyTOUHBIE OITOPHI Hepa3pe3HbIX 0ATOK Ha KOJIOH-
HEBI TIOKa3aHbl Ha prc.6.17.

a 1
) < I-1 3-3
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k114 % odr g| '2 %
ZL *:--.:'. iz < EIIEO oJ:l;) S
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1 1 5 I 1
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|

pebpo cmpoeams
pebpo cmpoeams

Puc.6.13. Ommpanne pa3pe3HbIX ITOAKPAHOBEIX 0aJIOK Ha CTaIbHBIE KOJIOHHBI
a — CBapHBIX; 6 — Ha BBRICOKOIIPOUHBIX OOITaX
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Puc.6.14. Onupanue KOHIEBOH (TeMIlepaTypHOI) OaTKW Ha CTAbHYI0 KOJOHHY
a - CBapHOM; 0 - Ha BBICOKOIIPOUYHBIX OOITax
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Puc.6.15. Omupanne 6ajoK Ha CTAJbHYIO KOJIOHHY Yepe3 IUTHTY
a - CBapHBIX; 0 - Ha BRICOKOIIPOYHBIX OOITAX
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— ] | Puc.6.16. CoequHeHune pa3pe3Hbx
0ajloK Ha KOJIOHHE C TTOMOIIBIO
KeCTKOTO 2JleMeHTa
1 - XecTKHH 5JIeMEeHT;
2 - BBICOKOITPOYHEIE OOJITHI
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Puc.6.17. Onupanne Hepa3pesHOH MOAKPAaHOBOI OalkKK Ha CTAIBHYI0 KOJOHHY
a — CBapHOM; 6 — Ha BBICOKOIIPOYHBIX OOJITaX

Kpaitiue ommopbl Hepa3pe3HbIX MOJKPAHOBBIX OATOK KOHCTPYHUPYIOT aHAJIOTHYIHO pas-
PE3HBIM TTOJKPAHOBBIM OaKaM, TIPM 9TOM OIMOPHEIC 3aKpeIUICHUS JODKHBI BBITOTHSAT-
Cs ¢ YIETOM OTPBIBAIONIETOCS YCIIMsA. ISl 9TOTO MOTYT OBITh MCIIOMB30BAHBI AHKEPHBIC
GONTHI WIN CIIeIAATbHBIC KOHCTPYKTUBHBIE 2JIEMEHTHI (prc.6.18). Ommpanre cTaabHbBIX
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MTOJKPAHOBEIX OATOK Ha JKeJe300¢TOHHBIC KOMOHHBI JIODKHO OCYIIECTBIATHCI Uepes
paCIIpeIeTUTEeIFHYI0 OIOPHYIO TUIATY M KPEIUTHCS K KOJOHHE IIPeIyCMOTPEHHBIMU B
Hell aHKepHbIME OoTTaMit. PasMep pacIipeeTeIbHON TUITH OTIPEASISIeTCS B 3aBUCIMO-
CTH OT OITOPHOTO JABICHUS ITOIKPAHOBOIM OATKN U MapKu OeTOHa KOTOHHEI (prc.6.19).
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F Puc.6.18. Onupanue Hepa3pe3HOH
coedunumensias |f IIOAKPAHOBOM OaIKKM Ha CTAIbHYI0 KOJOHHY
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Puc.6.19. Onupanue pa3pe3HbIX MOAKPAHOBBIX 00K Ha XKele300eTOHHYI0 KOJIOHHY
1 - 3aKmagHble geTanu; 2 — TUIAHKH, YCTaHABIMBAEMBIe TOJIBKO B MeCTaX PACIIOJIOKEHUs
BEPTUKAIBHBIX CBSI3€l MO0 KOJIOHHAM
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IIpu ormpaHy TTOAKPAHOBEHIX OATOK Ha KOJOHHBI B CBA3EBBIX ITAHEISIX I Iepeladil To-
PUBOHTAIBHBIX YCIUIMIA Ha CBA3M IIPEMyCMATPUBAIOTCS JOMOTHUTEBHBIC 3aKpeIUICHIS TTOM-
KPAaHOBBIX OaTOK K KOJOHHAM. PasMep MOHTRKHBIX IMBOB WIM KOJMISCTBO GOJTOB ITHX
TIPUKPEIUICHII OTpe/ieseTcs pacueToM. KOHCTPYKITS yala TIPUKPETUICHUST CTATBHBIX TTOM-
KPAHOBBIX OANOK K KOJOHHAM B CBSI3¢BBIX TTAHEISIX TIOKa3aHa Ha prc.6.20, Ipy OMMpanuy Ha
KEJIe300€TOHHBIC KOJIOHHBI — Ha prC.6.19. OnmpaHre CMEXHBIX ITOIKPAHOBBIX OATOK Pa3sHOMi
BEICOTBI BBITOTHSICTCS JIMOO YCTAHOBKOI OTIOPHBIX CTOTVKOB Ha TOpITe 0oJiee BHICOKOM OATKI
(prc.6.21 6,6), OO TIyTeM PasBUTHS OITOPHOTO CeYeHUST HU3KOM Oaiku (prc.6.21 a).
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Puc.6.20. Ommpanne pa3pe3HbIX ITOAKPAHOBBIX 0aJ0K HA KOJIOHHEI B CBA3eBOM IMaHEIH
a - Ha THOKWX TUIAHKAX; 0 — C KeCTKWM DJIIeMEeHTOM; ] — TMOKWe TUIAHKW; 2 — XEeCTKUW oiTe-
MeHT; 3 — KOJIOHHA CTajlbHas WJIN Xele300eToHHad; 4 — BepTUKaJbHbIe CBA3W 0 KOJIOHHAM;
5 - 3akJIQIHOW 3JIeMEeHT B XKeJie3006TOHHOW KOJIOHHEe
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Puc.21 6,6. Onupanue 6aaok
pa3Hoil BRICOTH Ha KOJIOHHY

TemITepaTypHBIe IIBBI MOJKPAHOBEIX OATOK OOBITHO KOHCTPYMPYIOT Ha MMapHBIX KO-
JIOHHaX. B MecTax pacItONOXeHNS TEeMIIepaTyPHBIX IMBOB MOAKPAHOBLIC OATKM CIEAYeT
MIPOEKTUPOBATH KOHCOJBHBIMU (pUC.6.14).

6.6. PACXOJI CTATIN HA TIOJIKPAHOBBIE KOHCTPYKITUHA

B Ta6m.6.19 1mpuBeseH OPUEHTUPOBOYHBIN pPACXOll CTATM HA CBapHBIE ITOJIKPAHOBBIC
Oanky 1 pepMbl IIpoieToM 6 1 12 M m3 ctany Mapku C255 mIig KpaHOB TPy30II0TLeMHO-
cThio 710 50 T, 6e3 ydeTra Macchl TOPMO3HBIX KOHCTPYKITHIH, KPAHOBBIX PEJIHCOB U Kperuie-
Huti. Ilpu mojcyeTe Macchl Hepa3pe3HBIX MTOAKPAHOBBIX OATOK IPUHATA Macca CPEeJIHETO
npoireta 6anku. B Ta6m.6.20 maH OpHEHTHPOBOYHLIN pacxXoi CTAIW Ha pa3pe3Hble U He-
pa3pe3Hble CBApHBIE OAIKWM ITOJI HEKOTOPBIE TsDKEIble KpaHbl. I Hepa3pe3HbIX OalloK
mokaszaHa Macca OaJIK Ha OIMH MPOJIET, UCXOMAS U3 CPeHeH Macchl 1 mor M OaIKu.
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Tabmuma 6.19. OpreHTUPOBOYHAS Macca MOJKPAHOBBIX 6aToK n3 cTamu C255
O KpaHbI IPy30II0IEEMHOCTBIO S—50 T

TIposner 6aixku, | I'py30IOIBEMHOCTD Macca TOTKpaHOBRIX OATOK, T Macca

M KpaHa, T paspesHbIx Hepaspe3HbIX (bepMBL, T
5 0,48 0,42 -
10 0,57 0,49 -
15 0,72 0,60 -

6 15/3 0,74 0,61 -
20/5 0,76 0,64 -
30/5 1,09 0,90 -
50/10 1,49 1,32 -
5 1,47 1,29 1,01
10 1,81 1,58 1,41
15 2,32 2,07 1,64

12 15/3 2,40 2,14 1,75
20/5 2,55 2,27 2,00
30/5 3,27 2,96 2,64
50/10 4,32 3,82 3,69

Tadomua 6.20. OpreHTUPOBOYHAS Macca MOJKPAHOBBIX OATOK ITOJT KPaHBL
rpy30onoabeMHOCTBIO 80-320 T

IIponer | T'pysomoibeMHoCTD Macca nmoakpaHOBBIX 0aJioK, T
Oajiku, M KpaHa, T paspesHbIX U3 CTAIM MapKu Hepaspe3HbIX U3 CTAIM MapKu
C255 C345 C255 C345
80,20 1,26 1,09 1,09 0,87
100,20 1,35 1,24 1,12 0,94
6 125/20 1,43 1,2 1,18 1,0
250/32 2,09 1,71 1,65 1,38
320/32 2,43 1,9 2,1 1,8
80,20 4,13 3,7 3,71 2,74
100,20 4,85 4,09 3,81 3,00
12 125/20 5,77 4,69 4,39 3,42
250/32 8,52 6,6 6,65 5.1
320/32 9,61 7,42 6,21 5,21
R 80,20 8,32 6,89 6,69 6,05
100,20 9,94 7,95 7,68 5,52
100,20 25,29 23,26 19,32 16,8
30 250/30 48,8 39,47 37,24 29,47
320/32 53,48 44,72 42,28 34,79
36 200/32 - - - 68,6

6.7. TOPMO3HBIE KOHCTPYKITAA. CBA3MN

Topmo3HBIE KOHCTPYKITMHY IIPH KpaHax TPY30IOIEeMHOCTHIO /10 80 T U IIposieTe 6aI0K
12 M 1 Gojiee pEeKOMEHJIyeTCsl TIPOCKTHUPOBATh peleTdareiMu. [Ipi KpaHax rpy3omnoib-
emHocThIO 100 T 1 BEIIIE, a TAKKe B 3MaHUAX ¢ KpaHaMW TPYIIl PeXUMOB paboTel 6K—
8K He3aBMCHMO OT TPY30IIOEEMHOCTH KPAHOB M B 3[aHMIX, TJie 1Mo mpaBwiaMm [ocrop-
TEXHA/I30pa TPEOYIOTCS MPOXOABI BJOJIb IMOIKPAHOBBIX ITYTeH, TOPMO3HBIE KOHCTPYKITHH
MIPOEKTUPYIOT CIUIONTHBIMU B BHJIE TOPMO3HBIX OaOK. B 37aHMSIX, BO3BOAMMEBIX B paii-
OHaX ¢ pacueTHOM 3uMHel Temieparypoit -40°C M HIDKE, TOPMO3HBIC KOHCTPYKITHH
JTOJCKHBI OBITH CIDIOIIHOTO CEUCHUS.
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IIpu kpaHax rpy30IoabeMHOCTEI0O 10 50 T U IIpojieTe OalToK 6 M B 3JaHUIX ¢ KpaHa-
MU TpyIIr pexuMoB padorsl 1K-3K ¥ IIpr OTCYTCTBHM IIPOXOAOB BJAOJDL MOAKPAHOBBIX
MyTel PEKOMEHYETCS ST BOCIPUATHUSA YCWINSL OT MOIIEPEYHOTO TOPMOXEHUS ITPUHAMATD
BEPXHUI MMOSIC OATKM Pa3BUTOrO CEYCHUS Oe3 YCTPOUCTBA TOPMO3HBIX KOHCTPYKITHA.

IIpr pacrionoxkeHWM ITOAKPAHOBBIX OAJOK BAOIb KOJOHH KpPaHWX PSIOB IOSICAMU
TOPMO3HOI Oaku ((hepMbl) SBIISIOTCS BEPXHUIA TOSIC TTOJKPAHOBOM OAIKM W CIICITMATBHBIH
HApyXHBIA Iosic (OOBIYHO M3 ONHOTO IBejuiepa) (puc.6.22). Ilosica ToOpMO3HO#M Oalku
COEIMHSIIOT B CIIydae perreTdarhix OajoK pelneTKoi (prc.6.226), B clyvae CIUIONIHBIX Oa-
JIOK — TUCTOM (puc.6.22 6). IIpr pacTiooXeHWN MOJIKPAHOBBIX OATOK BIOJIb KOJOHH Cpeji-
HUX PIAOB (prc.6.23) mosicaMi TOPMO3HOM OaJIKUM CIIyXaT BEpXHUE IT0sICa TIOMKPAHOBBIX
0aloK, COeIMHEHHBIE MEXJy COOON PEIeTKON WX JINCTOM. PellleTKy TOPMO3HBIX OaoK
DPEKOMEHJIyeTCsT ITPOSKTUPOBATh TPEYTOMBHOM, ¢ JOMOIHUTEIBHBIMUA CTOMKaMu (puc.6.22 6
# 6.23 6). Yros HaKJIOHA PACKOCOB K TIOSCY HA3HAYAIOT B Ipenerax 35-40°. dacoHKH TOp-
MO3HBIX (hepM MpUBApUBAIOT IBYMS MPOTOIFHBIMUA ITIBAMH.
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4 I e L / L IO KpaHWM psijiaM KOJIOHH
O a - 0e3 TOPMO3HBIX KOHCTPYKIIHIA;
2 6 - ¢ TOPMO3HBIMHU (hepMaMU;
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O @ @ pudIeHoTo HACTHIA
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CTeHKHX TOPMO3HBIX OAOK BBITIOIHSIIOT U3 pUQIICHOTO HACTHIA ¢ peOpaMi XKeCTKO-
CTU W3 TIOJIOCOBOM CTalM, PACIIOJIOXEHHBIMU MPUMEpHO depe3 1,5 M 1o JutruHEe OaIKu.
[Iupuny pedbpa HEOOXOAUMO MIPUHUMATH HE MeHee 65 MM, TOJIIUHY — HE MeHee 6 MM.
Kperuienue TUCTOB K IIOAKPAHOBBIM OalKaM M KOJOHHAM BBITIOIHSIOT CILIONTHBIMEA
mBaMu. BBIpe3bl B JIMCTAX TOPMO3HBIX OAJOK JUISL IIPOITYCKa JIECTHUIL, TPYOOITPOBOJOB U
T.IT. OKAUMIIIIOT pedpaMu (M3 IMOJOCHI WA YTOJIKOB). [IpuMephl cOMpshKeHU pa3pe3HbIX
MMOJIKPAHOBBIX KOHCTPYKIIMA C KOJOHHAMU B YPOBHE BEpXHEro IIosica IMMOKa3aHbl Ha
puc.6.24-6.28. IlpumMep compsDkeHMs Hepaspe3HBIX ITOAKPAHOBBIX KOHCTPYKIIAIL ¢ KO-
JIOHHOHM B YPOBHE BEpXHETO TIosica IIpHUBe/leH Ha puc.6.29.
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Puc.6.28. Conpsaxenne pa3pe3HbIX ITOAKPAHOBEIX KOHCTPYKIINI B YPOBHE BEPXHETO IOSICa



a)

hmrmmmrrrd i | MMM
= | |
= I | | i |
I | | i
O —— T
/ i | | i
Lok sl I -
0Cb pAda § 1 ! ;|'i : i 10 1
) M THENT: .
- 1 T <L
ut06 dgycnio- E:EE:E‘:%:E:%:E —
POHHU = | -
12000 ! 12000
0Cb KOAOHHY!
) I
R
< IE 1
< iF i b pugnenas
= IE 7 = cmans
| S A (4
IE : :
__EE_ . i . . ._ wos dgycmo-
’ [E _!_ : !_ PpoHHULI
Lo A L
oc pada IE [ | N
iF TR T KT i %
ool E e
S iF t]0/3: I IE | ” E iF
S L E b,y
12000 12000
0Cb KOﬂOHHbl/<>

Puc.6.29. Comnpskenre Hepa3pe3HbIX MOAKPAHOBBIX KOHCTPYKITUH ¢ KOJOHHOM
B YPOBHE BepXHETO TIosca

a - TIo KpaitHeMy psiiy KOJIOHH; § — ITO CpeIHEMY DAY KOJOHH

KperuieHue pa3pe3HbIX MOJKPAHOBBIX KOHCTPYKITMNA K KOJIOHHAM B YPOBHE BEPXHETO
Mosica PEKOMEHJIyeTCSl OCYIIECTRIISTh ¢ ITOMOIIBIO JleTaleif, KOTOphIe Iepe/laloT Iolie-
peuyHble TOPMO3HBIE M PACIIOPHBIE BO3JIEUCTBUS KPAHOB, HO HE IIPEISITCTBYIOT IIepeMe-
IMEHUI0 Bepxa OaloK BIONb MX ocelt. [Ipu ImposieTax MoaKpaHOBBIX OATOK KpalHero psia
12 M 1 6oJIee HEOOXOMMMO CTOMKHU (hbaxBepKa KPEIIMTh K TOPMO3HBIM KOHCTPYKITHSIM.
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Tlepenaqy cWiI TIPOMOJBHOTO TOPMOXEHHS KPAaHOB M BETPOBOM HArpy3KH C TOpIia
3/IaHUS OCYIIECTBIISIOT B CBsI3eBOt maHesn (puc.6.30). IIpu sTOM HEe3aBUCUMO OT KOHCT-
DPYKTUBHOI'O PEIICHUST TOPMO3HBIX KOHCTPYKITUN U JlaXe MPU UX OTCYTCTBUU (IIPU IIPO-
Jletax 0ajoK 6 M) B CBS3eBOM IMaHEIM YCTAHABIMBAIOT CIUIOITHOM JIKUCT, K KOTOPOMY
MIPUKPEIUISIIOT HaJIKpaHOBbIe CBs3M (y3es A Ha puc.6.30). KperuteHue HU3a MOJKpPaHO-
BBIX OaJIOK K KOJIOHHAaM B CBS3€BOI ITaHEIN IToKa3zaHo Ha puc.6.19, 6.20.
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Puc.6.30. KpelnieHnsT BepTHKAIBHBIX CBI3eil
IO KOJIOHHAM K TOPMO3HOMY JIHCTY

a - cxeMa BepTUKAIbHBIX CBA3eH IO KOJIOHHAM;
0 - KpaWHWH psga; 6 - cpedHud pam;, I - ocu
KOJIOHH; 2 - TIOAKpaHOBBEIe Oaliku; 3 - JIUCT
TOPMO3HOH KOHCTPYKITUH; 4 - TIOCKOCTE BepTH-
KaJIbHBIX CBA3ei

B smammsix ¢ rpymmoii pexxmMa paboTsl Kpana 6K—8K mpu npomete 6amoxk 12 M 11 Gomnee
cleyeT MpOeKTUPOBATh TOPHU3OHTANBHBIC CBSI3W 110 HIDKHUM MosicaMm Oanok (puc.6.31).
Pa3Bsizka HIKHUX ITOSICOB OaloK TpedyeTcst (HE3aBUCUMO OT TPYIIIIBI peXuMa padoThl
KpaHa ¥ mposieTa 6aloK), eciii TMOKOCTh uX TpeBbiacT 150. BepTukaabHbIE CBI3U IO
fajkaM MpeaycMaTpyuBalOT MpU OJOYHOM MOHTAXE ITOMKPAHOBBIX KOHCTPYKIIMN WIX B
ciydae, KOTJIa HeOOXOAMMO OOECIIEUUTh ITPOCTPAHCTBEHHYIO PAbOTy MOJKPAHOBBIX KOH-
cTpykiwit. CxeMbI PACITONIOXEHUS TOPU3OHTAIBHBIX CBI3CH 110 HIDKHUM ITOsICaM ITOJIKpa-
HOBBIX (hepM M BEPTUKAIBHBIX CBSI3EH 110 OaJIKe XKEeCTKOCTH ITPUBEICHBI HA prc.6.32.
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Puc.6.31. CBa3u 10 HISKHUM TOScaM TTOAKPAHOBEIX 0alIoK
a - TIo KpaiiHeMy psiy KOJIOHH; 6 - TIO cpelHeMy PSIy KOJIOHH;
1 - och pdna; 2 - MoAKpaHOBEIE OaJIKK; 3 - OCH KOJOHH; 4 - CcToiika

Puc.6.32. CBa3u 10 MOAKPAHOBEIM hepMaM
a - 1o KpaitHeMy psmy; 6 - IO cpeTHeMy DAY,

1 - TopmozHag ¢epma (banka); 2 - BcrmoMorareabHasd depMa; 3 - cTolika

daxBepka; 5 - BcrioMorarejbHad dpepMa ¢daxBepka; 4 - OCh KOJIOHH; 5 - OChb pdaa; 6 - oCh IMOAKPAHOBOH (hepMEI

142



6.8. KPAHOBBLIE PEJIBCHI, KPEILUTEHAY, CTHIKHA, YIIOPHI

11 TOIKpaHOBBIX MyTel PEKOMEHIYETCSI TIPUMEHSTh CIICITMAIBHBIE KPAHOBBIE PElb-
¢l To I'OCT 4121-76* wm xeme3nomopoxubie o 'OCT 7173-54*, TOCT 7174-75*%.
PexomeHyeMble THUITBI PEJIBCOB MO/ KPAHBI PA3IUIHON TPY30ITOIBEMHOCTH TPUBEICHBI
B 'OCTax Ha MocTOBBIC KpaHHbI. [Ipy crelaabHBIX KpaHaX THIIBL PEIbCOB MPUHUMAIOT-
csl HA OCHOBAHWUU TEXHOJIOTMYSCKUX 3aJaHWKM W 110 JAHHBIM 3aBOJIOB-M3TOTOBUTEICH
KpaHoB. PekoMeH/ IyeMble TUITBI KPAHOBBIX PEIBCOB IIPUBEICHB B Ta0I.6.21.

Tadmuua 6.21. PekoMeHTyeMble THUITBI KPAHOBOTO peJibCa B 3aBUCUMOCTH
OT HArpy3KH Ha XOJIOBBIE KOJieca KpaHOB

T'pyIIIBL pexxuMa JaBienne Ha XOMOBOE Tum penbea
paboThl KPaHOB Komeco, kKH KeJIe3HOTOPOKHOTO CHEeINATIBHOTO
1K-3K Ho 50 Bxmiou. P43 kBagpar 50
Ho 300 Bxiou. P43 KP70
4K-6K Cs. 300 no 400 Bximio4. P50 KP70
Cs. 400 - KP80
Ho 200 Bxiou. P43 KP70
Cs. 200 no 350 Bximo4. P50 KP70
7K-8K Cs. 350 mo 500 Bximiou. - KP100
Cs. 500 no 800 Bximio4. - KP120
Cs. 800 - KP140

KperuieHust pebcoB K ITOAKPAHOBBIM
OamkaM  JIOIDKHBL  OBITh  pPa3beMHBIMA
(monBrkHBIME). KperuieHre Keae3Homo-
POXHBIX PEIBCOB OCYIIECTBISICTCS KpIO-
KaMW M3 KPYIIBIX CTEpXKHEH JauaMeTrpoMm
24 MM ¢ OPYXWHHBIMHA IIaitdaMu; KPIOKK
MIPOXOJIT Yepe3 OTBEePCTUS B CTCHKE
penbca W 3axXBaThIBAIOT KPOMKH BEPXHETO
rmosica TIONKpaHOBOM Oanxku (puc.6.33).
CrienuagbHbIe KPAHOBBIC PEJIBCHI KPEITSTCS
TOCPE/ICTBOM IDIAHOK C ITOAKIAIKAMHI IO
T'OCT 24741-81; miaHKKM HMMCIOT KpPYLJIbIC
OTBEPCTHS U COCAMHSIIOTCI ¢ OaJIKOK OOII-
TaMH JUAMETpOM 24 MM, a IIOAKJIAJIKKA
WMEIOT OBAJIbHBIC BBIPE3bI, KOTOPBIE IIO-
3BOJISIFOT PUXTOBATEH PEIBC YIIOPOM ITOJKIA-
nmok. Ilocime PHUXTOBKH PETBCOB IUIOTHO
MIproKaThle K HUM TOKIAJKA [IpUBapUBa-
10T K TUIaHKaM (puc.6.34).

Hapsimy ¢ kpervieHreM peibca  I10
I'OCT 24741-81 MOXeET IIPUMEHSTHCS
KpeIUICHHEe pejibca ¢ IIOMOIIBI0 CKOO,
MPUKPEIUISIEMbIX ~ Ha  BBICOKOITPOYHBIX
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Puc.6.33. Kpelutenue Kele3HOTOPOKHOTO
pebca KpIovbsIMH; | — KPIOK JUaMeTpoM 24 MM;
2 — IIpy:XMHHas 1aiidoa

Oostax ¢ UTYPHBIMU TUIAHKAMW W KIWHBIMHU (puc.6.35). I KpaHOB T'PYIIIBI peXnMa
padoter 7K, 8K BO3MOXHO KperuleHHe peibca (puc.6.36) yCTaHOBKOM ITOJ HETO MOJIKIIa-
JIOK CHEIHAIBHOTO TIPOGWIS ¢ BBIIYKIONW MIMHIPIMICCKON MOBEPXHOCTHIO, KOHTAKTH-
pyOIlelt ¢ BEepXHUM IOSICOM OaJKA B TIpejesax TOIIMWHBI CTEHKH (aBTOPCKOE CBUIEC-
TenbeTBO 441384). PaccTosiHie MeXIly KPIOKaMU U TDIaHKaMK TTpUHUMaeTcsd 750 MM.
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Puc.6.34. KperuieHust KpaHOBOTO pejibca TUIaHKAMMU
1 - yriopHad 1iaHKa; 2 - IIPHXUMHAA TIaHKa
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Puc.6.35. KperurleHuS KPaHOBOIO PejIbca ¢ IOMOLIBI0 CKOG

1 - ¢urypHad 1aHka; 2 - c¢Koba; 3 - KIIMH; 4 - BBICOKOITPOYHBIH GOMIT
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KoHcTpykitusg cThbI-
KOB pPEIbCOB JIOKHA
obecrieyrBarh  IUIaB-
HBIHA ITepexoy] Kojiec Ha
CTBIKYEMBIX  yJacTKax
myt. PekomeHmyeMble
KOHCTPYKIIMH  IIpOMe-
KYTOUHBIX  (HOpPMAJh-
HBIX) CTBIKOB ITOKa3a-
HEI Ha puc.6.37. XKe-
JIE3HOJIOPOXKHBIC PelIb-
CBl CTBIKYIOT C IIOMO-
IMbI0 HAKIaIoK (puc.
6.37 a), HUCIIONB3YSI
3aBOJICKME  OBAJBHBIC
otBepcTus. Crernaib-
HBIE PEJIBCHI CTHIKYIOT
Takxke ¢  IIOMOIIBIO
HakIaaoK (puc.6.37 6).

B s3manuax ¢ rpyi-
MOl PEeXUMOB PabOTHI
kpanoB 7K, 8K mpu-
MCHSIIOT CBAPHBIE CTBI-
Kk  peiabcoB.  CTHIKK
JIOJDKHBI  OBITH pacIIo-
JIOKEHBI Ha PaccTosi-
HUM He MeHee 1500 MM
OT OCHU KOJIOHHBI. Pac-
CTOSTHUE MEXIY CTBI-
KaM¥ JIOJDKHO OBITh HE
MeHee 6 M.
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Puc.6.36. Kpeliienne KpaHOBOTO pelibca ¢ MOAKIIAIKOMN
1 - ympyrag MojKiaaKka; 2 — yrnopHad IDIaHKa; 3 — TMPWKUMHAA
IIaHKa; 4 — ImoApeabcoBas MoAKIagka; S — oonr M24; 6 — yiop

Hakaaoku

a) 0Cb CMbIKA
160 110
1
790 e
0) 0Cb CMbIKA
= — = Puc.6.37. HopMmabHEBIE
CTBIKM PEIHCOB
120 60 a - KeJIe3HOIOPOXKHBIX;
460 HakaaoKu 0 - KpaHOBBIX
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TeMITepaTypHble CTHIKM KPAHOBBIX PEBCOB JTOJDKHBI OBITH pasMeIlleHbl B MeCTaX CO-
TIPSDKEHUS  TeMIIEpaTypHBIX OIOKOB 3MaHud. KOHCTPYKIIMU TeMIlepaTypHEBIX CTBHIKOB
JKEJTe3HOMOPOXHBIX W CIICITMANBHBEIX KPaHOBBIX PEbCOB MOKAa3aHBI Ha prc.6.38, 6.39.
TemItepaTypHble TepeMellleHUsT KPaHOBBIX PEECOB OOSCIIeUMBAIOTCSI OJaromaps IIpo-
JOJIGHBIM OBAJLHBIM OTBEPCTUSIM. [IpOJOIbHbBIC CMEIEeHWS PeIbCOB JTOJDKHBI OBITH OTpa-
HUYeHBI B TOpIIAX 3MaHus (0 KOHITAM ITyTeit). Benrnmuria 3a3opa MeXITy KOHITAMU pellb-
COB U yIIOpaMU, YCTAHOBJICHHBIMI Ha ITOAKPAHOBBIX OallKaX, IPUHUMAETCT S50 MM.
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PUXmosKu peavca
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Puc.6.38. TemmepaTypHBIH CTHIK XeJIe3HOAOPOKHOTO pelibca. | — HAKIAAKW; 2 — YIOpPHbIe TUTaHKH;
3 — IIpOAOILHEIC OBaJIbHBIe OTBepCcTHA 28x110 TOJIBKO B CTEHKE pelibca

3 1-1
e

280 60 380
150

Mhe T8

N

3
&
|

2 0 YCmanosunts nocae
380 60 280 PUXTMOBKU penbcd
2-2 sauucmums
]i 120 Hi i] ((/ 3an00AULO
n T I % ¢ peavcom
[l L Il ﬂ_q’ —
I e @ || 0 7
‘| | |, o - . I j -
! 0l 1150 T2 ' IR
4 130 | 130 0Cb meMnepamypHo20

f«—— CMIbIKA peavcd

Puc.6.39. TeMmepaTypHBIi CTHIK KPAaHOBOTO penbca. | — HAKIIaAKW; 2 — YIOpHBIEe TIaHKH;
3 — IIpOAOIBHEIC OBaJIbHBIe OTBepcTHA 33x120 TOJIBKO B CTEHKE pelibca
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VYIopel U KpaHOB YCTPAWMBAIOT 110 KOHIIAM IOJKPAHOBOTO IIYTH I (PUKCAITHH
MIPEeJICIBHOTO TTOJIOXEHUS KpaHoB. VX pacmoaraioT B COOTBETCTBHUU C TEXHOJOTMIECCKUM
sagadareM. st cMATIeHUST BOBMOXHBIX Y/IapOB K IIepeHEN YacTH yropa cleiyeT IIpH-
KPeIUISATh JePeBIHHBIN Opyc Ha ypoBHE Oy(depoB KpaHoBoTo MocTa (puc.6.40). B 3manu-
IX ¢ KpaHaMHd TIpyHil pexumMoB padoTel 7K, 8K M mpu KpaHax Ipy30II0BEMHOCTHIO
cBbirre 100 T, a TakKe TIPU BCEX KpaHaX C XECTKUM ITOJIBECOM DPEKOMCEHIYETCS B3aMeH
JIEPEBIHHBIX OPYCOB YCTAHOBKA IIPYKMHHBIX OY(hEepOB KeIe3HOIOPOXKHOTO THUIIA.

s ceapuovix 6a10x Jlas 6an0x HA 8bICOKONPOYHBIX OOAMAX
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Puc.6.40. YIIopHl 719 KpaHOB pas3sHoil TPy30II0IbeMHOCTH
a - 1o 30 T (pexum 7K) u 1o 50 T (pexum 1K-6K); 6 — mo 250 1; 6 — 6omee 250 T;
1 — pazMep, TPUHUMAEMEBIN IO JAHHBIM 3aBOJA-M3TOTOBUTENS KPAaHOB

Harpy3ku oT ymapa kpaHa O TYIIUKOBBIM YIIOpP ONPEASISIOT MO TIPWIOKEHUIO 2
CHullI 2.01.07-85. PaccTosgHre OT BepXa KpaHOBOIO pelibca A0 OCH JACPEBIHHOTO Opyca
wix Oydepa MPUHUMAIOT B COOTBETCTBHM C JTAHHBIMU 3aBOJIA-W3TOTOBUTENSI KPAHOB.
OpHEeHTUPOBOYHBIC PACCTOSHUS OT Bepxa KPAaHOBOTO peJibca JI0 OCH JIEPEBIHHOTO Opyca
win Oydepa yrmopa CICAyIOIIHe:
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I'pysonombeMHOCTD 5 10 15 20 30 50 80 n
KpaHa, T Goree

Paccroguaume, Mm 700 725 835 835 1040 1060 1200

6.9. OCOBEHHOCTH MOJIKPAHOBBIX ITYTEN KOHCOJLHBIX KPAHOB

IlogBrXHBIE KOHCOJIBHBIE KPaHBI ITOKa HE BHECEHBI B TOCYJIApCTBEHHBIE CTaHIAp-
TBI, U HATPY3KX OT HUX OIPEJC/ISIOT IO TEXHOJOTUYECKUM 3aJaHUSIM W IO JTaHHBIM
3aBOJIa-U3TOTOBUTEIS KpaHOB. Hanboree yrmoTpeOUTeIBHBI KPAHbl TPY30IOIBEMHOCTHIO
1,5; 3; 5; 10 T.

KoHconbHBIE KpaHBl UMEIOT JIBA MTOAKPAHOBBIX ITyTHU: TOPU3OHTAIBHBIA 1 BEPTUKAIH-
HBI. PacyeT ¥ KOHCTPYUPOBAHUE ITUX MyTeH MPAKTUYECKA HE OTIMYAIOTCS OT pacyera
W KOHCTPYMPOBAHUS CIUIONIHBIX ITOAKPAHOBBIX OAJOK 1107l MOCTOBBIE KpaHbl. Ha
puc.6.41 TOKa3aHBI IIPUMEPHI KPETUICHWS TTOJKPAHOBBIX IIyTeH KOHCOJIBHOTO KpaHa K
KOJIOHHE, K OJIOKY IOJAKPAHOBBIX OAJOK 110 CPEHEMY PSUIy KOJOHH OOJBIINOTrO MPOU3-
BOJICTBEHHOTO 37IaHUS U K TOJAKPAHOBO-TOJICTPOMIIBHON KOHCTPYKITHAH.
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— Puc.6.41. KpeluieHre KOHCOIbHBIX
1 E KpaHOB
' w a - K KOJIOHHE;
IF IF I 0 - K OJIOKY TTOJKPaHOBEIX 0aJIoK;
db v db dh 8 - K IOAKPaHOBO-TIOACTPOITMIBHOK
KOHCTPYKITHH;
4 1 - MOCTOBOH KpaH;
. X 2 - KOHCOJIBHBIH KpaH;
l 3 - moaxpaHoBas Oajka;
L 4 - TTOAKPaHOBO-TIOACTPOTHMITbHAS
depmMa;
> 5 5 - KOHCOJIBHBIH KpaH
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6.10. TIVTH MTOJIBECHOTO MTOTBEMHO-TPAHCITOPTHOTO OBOPYIOBAHAA

IlonBecHbIE ITYTH YCTPAUBAIOT B ITPOMU3BOICTBEHHBIX 3/IAHUSX JIJIS TIEPEABIKEHUS 110
HUM DJIEKTPUUYCCKUX WIM PYYHBIX KPAHOB, Tajlel M KOIIEeK. DTHU IIYyTH BBITTOIHSIIOT
OOBITHO 13 TIPOKATHEIX AByTaBpoB Tuia M mo 'OCT 19425-74* u mo TY 14-2-427-80.

IIyTi MOJIBECHOTO TMOABEMHO-TPAHCIIOPTHOTO OOOPYIOBAHUS KaK IIPABUIO ITOIBEIIE-
HBI K HECYIITAM KOHCTPYKITUSIM TTOKPBITHUS WIK MTepekpbITus. Hanbomee pacipocTpaHeH-
HBIE IIOJIBECHBIC IIOBEMHO-TPAHCIIOPTHEIC YCTpoiicTBa permamernTrupoBadel I'OCT 7890-
93 u 'OCT 22584-88*. IIpuMeHIIOTCA TaKXKe KPaHbl U Tall, WU3TOTOBISIEMBIE IO TEXHU-
YEeCKUM YCJIOBUSM.

Harpy3ku Ha IIyTH ITOJBECHOTO ITOIBEMHO-TPAHCIIOPTHOTO OOOPYIOBAHUS TIPUHU-
MAaiOT B COOTBETCTBHU C TEXHOJOTHUECKMMU 3aJJAHUSMU 110 JAHHBIM COOTBETCTBYIOIIIIX
CTAH/IAPTOB W HOpMAaJICH 3aBOJIOB-U3TOTOBUTENEH 0OOPYIOBaAHUS.

banku 1yTeil MOMBECHOIO ITOIBEMHO-TPAHCIIOPTHOTO OOOPYAOBAHUS BBITOIHSIIOTCS
MO0 HEepa3pe3HOM cXeMe ¢ YCTPOMCTBOM CBAPHBIX MOHTAXHBIX CTHIKOB BHe orop. Ilosu-
BECHBIC ITyTH HAMOOJIEe YacTO MIPUMEHSIIOTCS TIPH IIare CTPOIWIBHBIX (hepM (bayiok) 6 M.
s Takoro 1mara cepM pa3zpaboTaHbl TUITOBBIE KOHCTPYKITHAM.

6.11. TUTTOBBIE OJIKPAHOBBIE KOHCTPYKITUHA

TumoBbIe TTOAKPAHOBBIE OAJIKYM W OAJIKK IyTeH ITOABECHOTO TPaHCIIOPTa pa3paboTaHbI
MIPUMEHUTEIBHO K MOCTOBBIM 3JIEKTPUUECKUM KpaHaM OOINEro HasHAYCHUS], MOCTOBBIM
PYYHBIM KpaHaM, HEKOTOPBIM MOCTOBBIM KpaHaM CIICITMAIBHOTO HA3HAYCHUS OOBEKTOB
YEepPHOU METALTYPIUH, a TAKXKE MOJBECHOMY TPAaHCIIOPTY. THUIIOBBIC TTOAKPAHOBBIC OAKH
MOTYT IIPUMEHSTECS B OTAIUITMBACMBIX W HEOTAIUTMBAEMBIX ITPOU3BOICTBEHHBIX 3/IAHUSX,
a TaKXe Ha OTKPBITBIX KPAHOBBIX ICTaKaIaX.

B pa3paboTaHHBIX cepHsX JAOTCS YKA3aHUS 110 X IIPUMEHEHHIO, TIPUBEICHBI CXeMBbI
KPaHOBBIX HATPY30K, KIIOYHM IS BEIOOpA MapoK OajloK, COPTAMEHTHI OAJOK, YepTeXH
OOIIIMX BUJIOB M Y3JIOB ITOJIKPAHOBBIX OAJIOK M TOPMO3HBIX KOHCTPYKITHM, YKa3aHUS IO
Ha3HAYCHWIO MAapoOK CTAJIM W JaHHBIC JUIS 3aKasza craau. Kirouw 11 BeIOOpa Mapok
0aJOK COCTaBIIEHBI MCXOMS M3 pacyueTa Ha JiBa KpaHa OJWHAKOBOHM I'PY30ITOIBEMHOCTH.
IIpu pactioloXeHWH Ha KPaHOBBIX ITYTSX TOJIBKO OJHOIO KpaHa WIM JIBYX KPaHOB pas-
HO# Tpy30IIOIBEMHOCTH WIM HECTAHIAPTHBIX KPAHOB PEKOMEHJIYETCSI OIpPENeIsATh pac-
YeTHBIC YCUIUS, JIEUCTBYIOIINE Ha OAJKK, U 110 HUM MOA0MPAaTh MapKH THITOBBIX CEPU.

Cpenu pa3pabOTAHHBIX B CBOE BpPEMSI THUITOBBIX TIOJKPAHOBBIX OATOK MOTYT OBITh
VIIOMSIHYTEI HeKoTopble m3 HuX. Cepusa 1.426.2-7 BKIIOYACT IMECTh BBIITYCKOB, OXBATHI-
BAIOIKUX paspe3Hble U Hepa3pe3Hble OANKK IIPU Iare KOJIOHH 6 1 12 M I 3IaHuit 1Ipo-
sgeramu 9, 12, 18, 24, 30 u 36 M, 0OOPYJOBAHHBIX KpaHAMU TPY30IOTBEMHOCTBIO 1-35,
5-20, 20-80 1 80-500 T 1 BO3BOAMMBIX B pa3IMYHBIX KIMMAaTAUYCCKUX paitoHax. Cepus
1.426-6 cofepXUT OaJIKU ITyTel ITOABECHOIO TPAHCIIOPTA B BUJIE JIBYX BBIITYCKOB: C He-
CYIIUMHU OaJIKaM¥ MPOJIETOM 3—6 M IO/ TTOJBECHBIE KPAHBI, TAJTH U KOIIKH I'PY30IIOTb-
EMHOCTBIO JI0 8 T U ¢ OaJKaM¥ IIpojieToM 12 M MO MOJIBECHBIC KPAaHBI U TAJIA TPY30-
MOTBEMHOCTBI0 110 10 T I pa3sHOOOPAa3HBIX KIMMATAYECKHUX PAMOHOB M YCIOBHI 2KC-
wryatarmu. B cepmur 1.426.2-5 pa3paboTaHbl MOAKPAHOBEIC OalKW OOBEKTOB YepHOU
METALTYPTUM TIposieToM 12 W 24 M 1O/ KpaHbl CIEIMAIBHOTO HA3HAYCHUS I'PY30IIOTb-
eMHOCTBIO OT 15 1o 450 T rpymnmn pexumoB padotrel 7K 1 8K, a Takxke Ui 37aHUit pas-
JIMIHOTO HA3HAYCHUS M YCIOBUIH SKCILTyaTaIluy MposieTamu oT 18 j0 36 M.
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TJIABA 7

IIOKPBITUA

7.1. OBIIME MOJOXEHNA

CranbHble KOHCTPYKIIMH MOKPBITHI B OOIIEM CIIydae COCTOST M3 CICIVIOIIHNX Dc-
MEHTOB: CTPOMIWIBHBIX KOHCTPYKIIM; TTOJCTPOITMIBHBIX KOHCTPYKITHIA; IIPOTOHOB (B TIO-
KPBITUSIX C IIPOTOHHBIM pellieHreM); (hOHAPHBIX KOHCTPYKITHA; cBsi3eit. CTpOITIBHBIE
KOHCTPYKITUK IIPOSKTUPYIOT, TIABHBIM 00pa3oM B BHUIE CTPOIMMILHEIX depM. CTPOIIIb-
HbIe KOHCTPYKIIUM OATOYHOTO THIIA OOBIYHO TpeOyIOT OOMIbINeil 3aTpaThl MeTalla M II0-
ITOMY K IIPUMEHCHUIO TOITyCKAIOTCH:

e B 3JJAHMSIX ¢ KapKacOM M3 HECYINX CIUIONIHOCTEHYATHIX paM IIpH MIpolleTax IMHpPH-

HOHU 110 24 M;

» IIpU OTPAHUYCHHOMN BBICOTE TTOKPHITHS (110 1,5 M);
o IIPH MAaJIOH BEIWYMHE IICPEeKPHIBACMOTO IIPOJICTA.

CTpoImIbHBIE KOHCTPYKITAA W3 TOHKOCTEHHBIX OaJOK C OTHOIIEHWEM BBICOTHI
cTeHKHU K TommuHe 250 - 500 MOXHO HpUMEHSTh IpH IIpojeTax A0 30 M.

TToKpBITHST THITA CTPYKTYP MOTYT WCIIOJNB30BATHCS JIS 3[aHUHN IMaBWIBOHHOTO THITA
MIPU OTCYTCTBHMM 3HAYUTEIBHBIX COCPEJOTOYCHHBIX HATPY30K Ha TOKpHITHS. [Ipu sToMm
HEOOXOUMO YUHUTBIBATE WX MOBBIIICHHYIO CTOMMOCTDH ITO0 CPAaBHEHUIO C IUIOCKOCTHBIMHU
KOHCTPYKITUSIMH.

IloxcTpornibHble KOHCTPYKIIUYM CJIEAYET MTPOESKTUPOBATh B BUJE CTEPKHEBBIX CHC-
TeM. [IpruMeHeHre 6aIOK BO3MOXHO MPU KX JJIWHE A0 12 M ¥ MaJOU BBICOTE CTPOITMIb-
HBIX (hepM Ha oIope (HaIpuMep IIPHU OIUPAHWM Ha KOJOHHBI B YPOBHE BEPXHETO
mosica), a TaKXe IIpH KOMIUIEKTAIIMH CO CTPOIWIBHBIMU KOHCTPYKITUSIMUA OaJOTHOTO
THIIA.

IIporoHbl SBJISIOTCS HEOOXOAUMBIM 2JIEMEHTOM ITOKPBITHS B COYETAHWU C JIETKUMU
OTPaXKIAOIAMI KOHCTPYKIIUSIMHK (KPOBJS II0 CTAJIBHOMY OITMHKOBAHHOMY HACTULY,
9KCTPY3UOHHBIM TUTUTAM, U3 acOEeCTOIEMEHTHBIX BOJTHUCTBIX JIUCTOB U JIp.).

®oHapHble KOHCTPYKIIMM — (DOHAPH CBETOBBIC, CBETOAIPAITMOHHBIC, A3pPAITMOHHBIC
PEKOMEHIyeTCs TIPUMEHSITh TUITOBbIe. DPOHAPY WHAMBUIYATBHOMN ITPOECKTUPOBKU JIOITYC-
KaTCsT TOIBKO B TEXHUUYCCKH OOOCHOBAHHBIX ciiydasik. COOTBETCTBYIONINI THUIT (hoHAPS
MIPUHUMAIOT B 3aBUCUMOCTH OT XapakTepa MpOU3BOICTRA.

CBSI3M TTOKPBITUH JOJDKHBI 00ECIIeUUBATh: YCTOMIMBOCTD OTHCIBHBIX KOHCTPYKIIUN U
WX 2JIEMEHTOB; BOCIIPUSTHE IIepe/laBaeMbIX HA HUX BETPOBBIX, CEHCMUUECKUX, KPAHOBBIX
¥ JIPYTUX HATPY30K; YIOOHBIC M HAJECXKHBIC YCIOBHUS MOHTAXA KOHCTPYKITHIA; ITPOCTpaH-
CTBEHHYIO XECTKOCTh M HEM3MEHSIEMOCTh KapKaca 37aHus.

Bce 3aBojickue COeMHEHUS COCTABHBIX JIEMEHTOB KOHCTPYKIIWM MOKPBITHN HaJIe-
KUT BBIMOJHATH CBAPHBIMU C MPUMEHECHUEM IIOJyaBTOMATHYECKOM W aBTOMATUIECKOI
cBapku. MOHTaXHBIE COCJAMHEHIUS PEKOMEHIYETCS OCYIIECTBIISITh Ha OOJITax, B TOM YHC-
JIe BBICOKOIIPOYHBIX.

PazpaboTka IMPOEKTHOM JOKYMEHTAIIMM BCEX 3JCMEHTOB ITOKPBITHI TpeOyeT ITOBbI-
IMIEHHOTO KOHTPOJIS 34 COOTBETCTBUEM PACUYECTHBIX ITPEITOCHLIOK, MOJOXEHHBIX B OCHOBY
mpoekTa, (PakKTUIECKOMY HCITOJHEHWI0 KOHCTPYKIIME B pabouyMx dYepTexax U B HaAType
(ImapHUPHOE WM KECTKOE OIMMpaHWe, Pa3pe3HOCTh WINM HEPa3pe3HOCTh KOHCTPYKIIUH,
MEpbl aHTUKOPPO3ZUIHOMN 3aIllUThI, BBITOMHEeHUE Mpyrux Tpedosanuit CHull u mopma-
THUBHBIX JIOKYMECHTOR).

IIpu TIPOEKTUPOBAHUM TIOKPBITUM 3MaHUM, CTPOUTEIbHBIC IMapaMETPhl, HATPY3KH W
pPaMOHBI CTPOUTEIBCTBA KOTOPBIX COOTBETCTBYIOT IMPUHSTHIM B JIEHCTBYIONIUX CEPUSIX
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THUIIOBBIX KOHCprKL[I/IfI HOKpI)ITI/IIL/'I, HpCI[HO‘ITI/ITCJII)HGﬁ HUCIIOJIB30BaThk IIPOBCPCHHLIC
HpaKTI/IKOfI THUIIOBBIC ITPOCKTLI.

7.2. HATPY3KH

IIpu pacdere KOHCTPYKITAM TIOKPBITHI HEOOXOIMMO YIUTBHIBATH ITOCTOSIHHBIE, BpE-
MEHHBIE JUTUTEIbHBIC, KPATKOBPEMEHHBIC U OCOOBIC HATPY3KHU.

K nocmoanuoim Haepy3zxkam OTHOCUTCS BEC HECYIUX W OTPAXJIAIOIINX KOHCTPYK-
U TTOKPBITUS (CTPOIMIBHBIE, TTOJCTPOIIWIbHEIE, (pOHAPHBIE KOHCTPYKITUK, IPOTOHEI,
CBS3HM, KPOBJIA).

BpemerHbie OaumenvHble HA2pY3KU BKIIOUAIOT B CeOs: BeC CTAITMOHAPHOTO TEX-
HOJIOTMYECKOTO O0OpYAIOBaHUS (KPBIIIHBIE BEHTWISTOPHI, BEHTWISIITMOHHBIE KaMeEphl,
JICHTOYHBIEC TPAHCIIOPTEPHI, KOHBEHEPHI, TPYOOIIPOBOJIBI C 3AITOTHEHWEM U T.II.); BEC OT-
JIOKEHUH TPOU3BOACTBECHHO ITBLIN; BEC CJIOST BOJIBI HA BOIOHAITOJHEHHBIX TDIOCKUX IT0-
KPBITHSIX.

K xpamkoepemennsim Haepy3xam OTHOCITCS: CHETOBBbIE HArpy3KH; BETPOBBIC Ha-
TPY3KH; HATPY3KH OT ITOJIBIDKHOTO TOIBEMHO-TPAHCIIOPTHOTO O0OpYIOBaHUS (ITOJIBEC-
HBIX KPaHOB, TEIh(EPOB) U MOCTOBBIX OITOPHBIX KPAHOB; MOHTAXHBIC HATPY3KMU.

K ocobbuim nHaepyzkam OTHOCSTCS: ceHCMUIECKOE BO3JIEHCTBUE; BO3NEUCTBUE TTpOCa-
JTOK OCHOBaHUsI, OOYCJIOBICHHBIX KOPEHHBIM M3MEHEHMEM CTPYKTYPBI TpyHTa (IIpU Xe-
CTKOM — PAMHOM COCIMHECHUM KOHCTPYKITHI ITOKPBITHI C KOJTOHHAMHE).

3HavYeHWsT HOPMATUBHBIX CHETOBBIX M BETPOBBIX HArpy30K IpuHUMaioT 1mo CHwull
2.01.07-85 «Harpysku ¥ BO3ICUCTBHSI»; HAIrpy3KM OT SIIEMEHTOB KPOBIH, IIOJBECHBIX
KpaHoB, (hOHAPHBIX KOHCTPYKIIMI W T.II. YCTAHABJIUBAIOT II0 COOTBETCTBYIOIINM HOpMAa-
THUBHBIM JOKYMEHTAM, CIIPABOYHMKAM WU 10 CTPOUTEIBHOMY 3aJaHUTO.

7.3. PACYETHBIE ITPEANOCHLUIKI

PacdeT KOHCTPYKITUI TTOKPBITHS CJIEAYET MPOU3BOIUTE HA COBMECTHOE JICHCTBHAE BCEX
Harpy3o0K, MpH 3TOM HEOOXOIMMO Pa3INdaTh:

e OCHOBHBIE COUETAHMS HATPY30K, COCTOMINME W3 ITOCTOSTHHBIX M OJIHOM KpaTKOBpE-
MEHHO# Harpy3Ku, 3HaUYCHUE KOTOPOH MPUHUMAIOT 03 CHIDKCHUST

e OCHOBHBIE COUYETAHWS HArpy30K, COCTOSIIHAE W3 TTOCTOSHHBIX, a TaKXe BPEMEHHBIX
JUTUTEIBHBIX ¥ KPATKOBPEMEHHBIX HATPY30K (HE3aBUCUMO OT WX YUCIA), B 9TOM CIIy-
yae 3HAYCHUSI BPEMEHHBIX [UTUTEIBHBIX U KPATKOBPEMEHHBIX HATPY30K JTOJDKHBI YM-
HOXAaThC Ha KOIDGUITMESHTHI COYCTAHUH ¥ , paBHbBIE cooTBeTcTBeHHO 0,95 11 0,9;

» 0CODBIE COUCTAHUS HATPY30K, COCTOSINHE U3 TTOCTOSTHHBIX, BPEMEHHBIX JUTUTEIBHBIX,
KPaTKOBPEMEHHBIX M OMHOM M3 0COOBIX HAarpy3ok. Eciar ocoboit Harpy3Koit sBiseTcs
BO3JICHCTBIE ITPOCAIOK OCHOBAHUS, TO 3HAUYCHUS BPEMEHHBIX JTUTEIBHBIX U KPaTKO-
BPEMCHHBIX HATPY30K, IIPUHSTHIC UISI OCHOBHOTO COUYETAHMS, TOJIKHBI YIUTHIBATHCS
¢ koxhdunmentamMmu coorBeTcTBeHHO 0,95 m 0,8. Ecnm ocoboil Harpy3koit sBisieTcst
ceificMUUIecKOe BO3JICHCTBUE — BEJIMIMHBI HATPY30K [0 OCHOBHOMY COUYECTAHUIO JTOJIK-
HBI OBITh YMHOXEHBI Ha KO3 PUIIUCHT, paBHBIA:

TSI TIOCTOSTHHBIX Harpy3ok — 0,9;
JUTST KPATKOBPEMEHHBIX JUTUTEIBHBIX HArpy3ok — 0,8;
JUIST KPaTKOBPEMEHHBIX HATPY30K Ha ITOKpbITHE — 0,5.

Pacder Ha ocoOBIe COUYETAHUS HATPY30K CIEAYeT ITPOU3BOJIUTH B NOTIOJHECHHUE K pac-
YeTy Ha OCHOBHBIC COUYETaHUS HArpy3ok. lIpy pacyere KOHCTPYKITHMI Ha MOHTAXHBIC
ciyday 3arpykeHUsl KpaTKOBPEMEHHBIE HATPY3KU ClIe/lyeT MPUHUMATh ¢ KoahhuIimeH-
Tom 0,8.
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PacueT KOHCTPYKITMIT TTOKPBITHS Ha IIPOYHOCTh M YCTONUMBOCTE MPOM3BOAAT IO pac-
YeTHBEIM HarpyskaMm. PacueTHble Harpy3KW OIpeIesIioT YMHOXCHHeM 3HaYeHWH HopMa-
TUBHBIX HArpy30K, IIPUHSITHIX ¢ YIeTOM BBINICYKa3aHHBIX KO3 UIIMeHToR, Ha Ko3hdHu-
LIMEHTDI HaAeXKHOCTH [I0 HAIPY3KE Yy U HAJEXKHOCTH II0 HA3HAYCHUIO 3JAHUI Y,  I[IpUBE-
neHdble B TaOm.7.1 u 7.2.

Tadmuua 7.1. 3uaueHue KoahGUITIEHTOR HAJIECKHOCTH 10 HArpy3Ke

Kosdouiment
Bua KOHCTpYKIIMY WKW HATPY3KHA HaJIeKHOCTH TIO
Harpyske yr

Mertammyeckue KOHCTPYKIIMH 1,05
Kerne3o0eTOHHBIE TUIUTHI ITOKPBITHH 1,1
WzonammonHble W BRIPABHUBAIONINE CIOW (TUTUTHI, MaTepuabl B PYJIOHAX,
3aCHITIKH, CTIXKHA U T.1I.) BRITIOTHACMEIE:

B 3aBOACKMX YCIIOBHUIX 1,2

Ha CTPOMUTEIBHOM ILIONIAIKE 1,3
Bec cranmoHapHoro 060pya0oBaHHS 1,05
Bec M30g1MK cTallMOHAPHOTO 000PYIOBAHUI 1,2
Bec zamnonmHeHuss TpyooIIpoOBOIOB:

KUTKOCTIMHA

CYCTICH3USAMH, IIJTAMaMH, CHITTYYUMH TeJIaMu 1,1
CHeroBasg Harpyska:

q/sp — 0,8 u Gosee 1,4

q/sy — menee 0,8 1,6

(g — HOPMAaTUBHBIN Bec MOKPHITHS, BKITI0YAsS Bec CTAIIMOHAPHOTO 000py-
JIOBAaHUS, Sy — HOPMaTUBHBIN Bec CHETOBOTO TOKPOBA)
BerpoBas Harpyska 1,4
KpaHoBas Harpyska 1,1

IIpuMmevanue: B crmydae, KoTma CHIDKEHWE 3HAUEHUN MMOCTOSHHOW HATPY3KH MOXKET YXYALIUTH
YCIIOBUA PabOThl KOHCTPYKIIMIA, CITEAYET MPOBECTH MOTIOIHUTEIBHBIN pacdeT, MpUHUMas Ko3ddu-
IIMEeHT HaJeXHOCTH Mo Harpyske 0,9 (HampuMep IIpH ITIPOBEPKe DPACTIHYTOTO OT Beca IMOKPHITUSA
1mosica CTPONMIBHON epMBI Ha PAMHYI0 CXHUMAIOIIYIO CHIY)

Taomma 7.2. 3Havenme KoadbuImeHTa HaaeXK HOCTH IT0 Ha3HAYSHIIO 3MaHIiA

Kosdouiment
Kiacc oTBeTcTBeHHOCTH HaJIeKHOCTH TIO

HaSHaA4Y€HUIO ¥y

Kitace 1
OCHOBHBIE 3MaHUS OOBEKTOB, UMEIONHUX 0CO00 BaXHOE HAPOTHOXO3TINCTBEH-
HOe ¥ (WIW) collMabHOe 3HaYeHWe, Takue KakK: miaBHble kopmyca TOC, ADC,
IIeHTpaTbHbIe Y37IbI TOMEHHBIX Tedeil, KPBIThle CITOPTHBHBIE COOPYXREHUI C
TpUOYHAMH, 3AaHUSA TeaTPOB, KWHOTEATPOB, ITUPKOB, KPBITHIX PHIHKOB ¥ T.II.
Kitace 11
3nanusg 00BEKTOB, UMEIONUX BaXHOE HAPOTHOXO3THCTBEHHOE W (WIH) COIM-

abHOe 3HaueHue (OOBeKTHl IPOMBINIIEHHOTO, CEThCKOXO3IMCTBEHHOTO, 00- 0,95
TIeCTBEHHOTO Ha3zHaueHWsd, He Borreniue B I u 111 KIaccer)
Kiacc 111

31aHud U COOPYXEeHHUS OOBEKTOB, UMEIOIMX OTPaHNUYCHHOE HAPOTHOXO3IHCT-
BeHHOe W (WIH) COIMATbHOE 3HaueHHWe, TakKuhe KakK: CKIIagbl 0e3 TIpOoIeccOB
COPTHUPOBKH M YITAKOBKM /I XpaHEHHUS CEeTbCKOXO3IHCTBEHHBIX IPOAYKTOB K 0,9
CHIpBS (YAOOpeHUs, XMMUKATHI, Yrolib, TOpd U JAp.), BpeMeHHbIe 3MaHud (co
CPOKOM CITyXOHBI 10 5 JIeT JomycKaeTcsd TpUHUMATh ¥, = 0,8) u T.1I.
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Ormpenenerue JedopMariiii IeMEeHTOB TTOKPBITHST [IPOU3BOJISAT OT BO3ICHCTBUS HOP-
MAaTHBHBIX HArPy30K, IIPUHUMACMBIX B COOTBETCTBYIOIMUX CJIYUASIX C yIeTOM KO3 dUITH-
eHTa couetanuii y. [Ipn HazHAYeHWN CCUCHUIM DIEMEHTOB KOHCTPYKIIUH pacdyeTHBIE CO-
MIPOTURICHUS MaTepPHAIOB B CIIydasX, IIpuBeIeHHBIX B Ta01.6 CHull 11-23-81%, momkHst
YMHOXATbCS Ha KOIDDUITUEHTHI YCIOBUAI pabOTHL vy, |

7.4. KOHCTPYKTUBHAY ®OPMA CTPOITWIbHBLIX ®EPM

B MOKPHITASIX TIPOU3BOJACTBEHHEBIX 3IAHWIT B 3aBUCHMOCTH OT Ha3HAYCHUS 3MaHUSI 1
VCIOBUM AKCIUIyaTalli CIIeAyeT MPUMEHSATh (epMbl: ¢ IMapalIeIbHBIMA TIOsScaMil —
(puc.7.1q); TpallellMeBUAHBIC IBYCKAaTHBIe - (puc.7.16); TPEeyroJIbHOTO OYEpTAaHUSI —

(puc.7.18).
) 20,015 - 0,025 = 0,015 - 0,025
%) <0,05- 01 = 0,05-0,7

s e
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2)
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e ~

Puc.7.1. 'eoMeTpruuecKre CXeMbl CTPOITMIBHBIX
bepm
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XXX XXAXX

Puc.7.2. 'eoMeTpuueckue CXeMbl peleTKH
CTPOTTMITHHBIX (hepM

IlepBele mBa THUma epM IIPUMCHS-
0T TIPU KPOBJISIX W3 PYJIOHHBIX U Mac-
TUYHBIX MATepPUATIOB U KPOBEJIBHBIX
MmaHesIx, HepMbl TPEYroJbHOTO OdYep-
TaHWST - T[PU KpoBie U3 acbecTolle-
MEHTHBIX BOJTHUCTBIX JIUCTOB.

®epMbl C MapaAUICTBHBIMA ITOSICA-
MU 1IeJIecooOpa3Hbl K IIPUMECHEHUIO
IpyY YKJIOHAaX KpoBmud 10 2,5 % (g
KpOBEJIb, HE 3alOMHSIEMBIX BOJIOI, pe-
KOMeHAyeTcs VKIoH 2,5 %). Ilpu Heob-
XOIUMOCTHA YCTPOHCTBA ©o0Jiee KPYTHIX
kpoBenb (5-10 %) mpenmovYTATENBHEE
TpareIueBUIHBIC JIByCKATHBIC (hepMBI.

Pemretky depMm ciaeayeT IpUMEHSTH
MAaJIORJIEMEHTHY0, TIPOCTON  (hOPMBI.
ParnoHabHBI TpEyTOJIbHASL C JIOTON-
HUTCJIBHBIMU ~ cTOMKaMu  (puc.7.2a),
TpeyronbHass (puc.7.26), packocHas
(puc.7.26) u tmepekpectHas (puc.7.2e).
Beibop THma pemreTKH 3aBUCHAT OT
KOHCTPYKTHMBHBIX OCOOeHHOCTEH hep-
MBI, CITOCO0a Y3JIOBBIX COEIMHEHUI
PeIeTK ¢ ITOSICAMM, BHJIA OITUPAHUS
Ha KOJIOHHBI, TpPeOYeMbIX pa3MepoB
MIPOCTPAHCTBA MEXY DJIEMEHTAMHU pe-
meTKH 1 Ap. Hamboiree yrmorpeduTeb-
Ha TpeyroyibHas perneTka ¢ JOMOIHT-
TEIBHBIMU CTOWKAMH, ITOCKOJIBKY OHa
nMeeT HaMMEHBIIIEe KOJIMYIECTBO
CTEPKHENA U Y3JI0B.

IIpu Jerkoit KpoBjiIe BO3MOXHO
IPUMEHECHUE pa3peXeHHON perreTkKu
(puc.7.20) ¢ BHEY3JIOBOW meperaveit
HArpy3Ku OT KPOBIM Ha CTPOITMIBHYIO
¢depmy. Ilpu sTOM ClleyeT YIYUTBIBATh,
9TO (pepMBI C TaKOM pEIIeTKOK obIama-
0T TIOBBITIIEHHOH JTepOpMaTUBHOCTHIO.
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CompstkeHHe CTPOIWIBHBIX (hepM C KOJOHHAMU MOXET OBITh IIAPHUPHBIM WIH XKe-
CTKUM (paMHBIM). PaMHOE COIMpsDKeHHE CIIeyeT IMPUMEHSITh, KOTJA [IPU IapHUPHOM
onupaHru (pepM Ha KOJOHHBI He oOecIieuMBacTCsl TpeOyeMasl KEeCTKOCTh paM KapKaca
3/IaHUS.

OrmupaHue CTPOIMWIBHBIX (epM Ha KOJOHHBI BO3MOXHO B YpPOBHE HIDKHETO WIHU
BepxHeEro 1osicoB. OTMpaHre B YPOBHE HIDKHETO IT0sica TPENIOUYTHUTEIHHO B 3JaHUSX C
KPaHOBBIMH HAarpy3Kami, TPeOYIOIMMU YCTPOMCTBA KOHTYPHBIX (ITOIIEPEUYHBIX W IIPO-
JTOJIBHBIX) TOPU3OHTAIBHBIX CBSI3CH TOKPBITHS, [P PAMHOM COIIPSCKEHUU (hepM ¢ KO-
siorHaMu. Onupanue GepM B YpOBHE BEPXHETO TTOsICa ITOBBIIIAET HAJIEKHOCTh IKCILIya-
Tallid KPOBJIM B €HIOBAX U Oojice YIOOHO MPU ITPOU3BOJCTBE MOHTAXKHBIX padoOT.

IIpu mpoexTUpoBaHWK CTPOIIMIBHBIX (PepM [TODKHA OBITH OOcCIleueHa WX rabapuT-
HOCTH IO YCJIOBHSIM TPAaHCIIOPTUPOBKHU. lIpejiesibHBIN pa3Mep MO BBICOTE MEXIy Kpaii-
HUMM TOYKAMU BBICTYMAIONIAX 2JIEMEHTOB HE JOJDKEH IMIpeBBIaTh 3,86 M. [mg moctu-
KEeHUST rabapuTHOCTH (epM MO BBICOTE, IPU OOIBIIUX YKJIOHAX KPOBIM U OOJIBITHAX
MpoJeTax CJIeAyeT IIpeycMaTpUBATh YCTPOMCTBO MOHTAXHBIX CTHIKOB JIIST HUCKITIOYCHUS
HeTabapUTHBIX YIaCTKOB (hepPMBL.

Ynenenue depm I10 JJIMHE HA OTIIPABOYHBIE MApKH CJICYET TPOU3BOJUTH COTIACHO
WHCTPYKITMK TI0 TOCTAaBKE CTAJIBHBIX KOHCTPYKITHI 3aBOMaMU METALIOKOHCTPYKITHM
(BCH-141-80/ MMCC CCCP): ¢depmbr mpoietamu 24 u 30 M ITOCTABISIIOTCS JIBYMS
OTIIPABOYHBIMKA MapKaM¥, ITpoJieToM 36 M — TpeMsl OTIIPABOYHBIMM MapKamu. OTiipa-
BOYHBIE MaPKKU MOTYT ITOCTABJISThCS JUTMHOM OoJiee 15 M pU YCJIIOBUM MX BBIBO3a TPaHC-
MOPTOM 3aKa3umKa.

st chepM IIpoIeTOM CBBINIEC 36 M CIIEyeT IIpelycMaTpuBaTh CTPOUTEIBHBIN MOTBEM,
DPAaBHBIH TTPOTUOY OT IMOCTOSHHBIX U JTUTEIFHBIX BPEMEHHBIX HATPY30K.

7.5. TUTIBI CEMEHAX DJIEMEHTOB CTPOTTAILHBIX GEPM.
PEKOMEHIYEMBIE OBJIACTH TPUMEHEHMS

CrpormuibHble (epMbl, B OCHOBHOM, IIPOCKTHUPYIOT: W3 IIAPHBIX TOpSICKATAHBIX
YIOJIKOB; M3 3aMKHYTBIX IIPSIMOYTOJBHBIX THYTOCBAPHBIX Mpoduieit; 13 KPYyDIbIX JICK-
TPOCBApHBIX TPYO; C TOSICAMW K3 TaBPOB M PEIICTKON M3 TOPSYEKATAHBIX YTOJKOB; C
MOsICaM® U3 TTAPOKOIIONIOYHBIX JBYTABPOB M PEIICTKOW M3 3aMKHYTHIX ITPSIMOYTOIBHBIX
THYTOCBApHBIX ITpodIuieil WM ropsyekaTaHblX YrOJIKOB. BO3MOXHO TakXke IIpUMEHEHUE
epM U3 OJIMHOYHBIX YTOIKOB.

®epMbl U3 TIAPHBIX TOPSUYCKATAHBIX YIOJIKOB IO CBOMM KOHCTPYKTUBHBIM OCOOCHHO-
CTSIM MOXHO TPHUMEHSITh BO BCEX KJIMMATUYCCKUX PAHOHAX B COYETAHWU C JITKUMH U TSI-
XKEJIBIMUA OTPAKTAIOIMUMKA KOHCTPYKIIMSIMHA IIpK IposieTe 3MaHuil — 18 +~42 M. OmHako u3-
38 HAIAYUAS Y3JIOBBIX (DaCOHOK M JIPYTHX JMCTOBBIX JeTaleil OHM MHOTOEIBbHBI, Mare-
PUATOEMKHM W MOTYT IIPUMEHSITHCS TOJIBKO B OOOCHOBAaHHBIX ciydyasx. He morryckaetcs
9KCIUTyaTaIus 3Tux ¢epM B CpellHe- U CWIBHO- arpecCUBHOM cpejie M3-3a IMeiei MeX Ty
yrosikamu. He ciemyer Takxke WX IMPUMEHSTDH IIPA BHEY3IOBBIX HATPY3KaX, BBI3BIBAIOIIIIX
3HAYUTEIBHBIA MECTHBIM M3IMO ITOSCOB. XapaKTEepHBIC PEIIeHUS KOHCTPYKIIMK Y3JIOB
CTPOIIWIBHBIX (DepM M3 MAPHBIX rOpsiYeKaTaHbIX YTOJKOB IIPUBEACHEI Ha puc.7.3, 7.4.

®epMbl 13 3aMKHYTHIX THYTOCBAPHBIX MPSIMOYTOJIBHBIX W KBaJIPATHBIX TpyO BechbMa
SKOHOMHWYHEL Ojarogaps palrdoHaIbHOK dopme mpodmisa 1 O0ecPacOHOUHBIM COCIMHE-
HUSM DJIEMEHTOB peIeTKA ¢ Tosgcamu. Hamnbosee 1ieecoodpa3Hoit 00IacThio IIpUMeHe-
HUS Takux epM SBISIOTCS TIPOJIETHI 3faHuit o 30 M B COYETAHWU C JIETKUMU OTPaX-
JTAIOTIIUMKA KOHCTPYKITUAMU. [Ipy GONbIIMX Harpyskax v mpojerax ux 3¢h¢GeKTHUBHOCTb,
VUUTBIBAS ITOBBIINIEHHYIO CTOMMOCTH Ipoduieit, cHmkaeTcs. CpaBHUTEIBHO BBICOKAS
KECTKOCTh ITpodmiIeil Mo3BOJSECT BOCIIPUHUMATH BHEY3JIOBbIC HArpy3ku. Heobxommumo
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OJIHAKO YYMTHIBATH, UTO IIPU M3TOTOBICHUN MHpoduieit yaapHas BI3KOCTh MaTepuaia B
MecTax THOOB CHIDKAETCS, ITOSTOMY ©Oe3 NOTOIHUTEIHHON TepMOOOPaOOTKHU IIOSICOB U
OITOPHBIX PACKOCOB IIPUMEHSTH 3TH (hepMBbl B YCIOBUSIX DKCIUIyaTaIllUM IIPU PacueTHOM
TeMIlepaType HapyXHOTo Bo3iyxa Hinke MuHyc 40°C He mormyckaeTrcs. PekomeHIryeMmbie
KOHCTPYKTHBHBIE PEIICHUS HAauOOJIee OTBETCTBECHHBIX Y3JI0B (hepM M3 3aMKHYTBHIX T'HY-
TOCBAPHBIX IIPSIMOYTOIBHBIX M KBAApaTHBIX TPyO IToKa3aHbl Ha prc.7.5, 7.6.
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6 — y3ell KpeIUleHNs BePTUKATbHBIX CBA3EH
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Puc.7.6. Y3l ¢epM U3 THYTOCBApHBIX IIpoduiei
a — CTBIK CXKATOTO T0sca; § — CTHIK PACTIHYTOTO Tosgca

®epMbl U3 KPYIJIBIX 3JIEKTPOCBAPHBIX TPYyO II0 PaCXOJly CTAIW OTHOCSTCS K YUCITY
Hanooaee 3(hPeKTUBHBIX KOHCTpYKIMit. Kpyrimas ¢popMa morepedyHoro cedeHus mpodu-
JIst 0OeCTIeYnBACT IO CPABHEHUIO ¢ OTKPBITHBIMU ITPODIISIMU TOW XKe ILUIOIIaJH, ITOBBI-
MMEHHYIO OOIIYI0 M MECTHYIO YCTOMYMBOCTE CTEPXKHEH, a TaKKe BO3MOXHOCTH Oecchaco-
HOYHOTO COEIWHEHMS 3JIEMEHTOB pPEIICTKU ¢ IosicamMmu. K JTOCTOMHCTBAM STOTO THIIA
tepmM citesryeT OTHECTH W BO3MOXHOCTD UCITOIB30BAHUST BEICOKOTIPOUHBIX CTAJICH.

®epMbl U3 KPYIJIBIX TPYO PEKOMEHIYETCS TIPUMEHSITh B COUETAHUM C JISTKUMU OTpa-
KIAIOIUMA KOHCTPYKITUSAMHU (CTAIBHON TTPOMIIMPOBAHHBIN HACTWI W JIPYTHUE aHao-
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TUYHBIE MaTEepHUAaIbl) BBUJIY OTPAHUYCHHOM HECYINEH CITOCOOHOCTH ITOSICOB IIPU BOCIIPH-
SITUM HETIOCPEJICTBEHHO BO3JICHCTBYIONMIMX HAa HUX Y3JIOBBIX COCPEIOTOUYECHHBIX HATPY30K.
[lesrecoobpa3Ho WX KCIIONB30BAHME B 3JaHUSIX C ITOBBIIICEHHONW arpecCHUBHOM CpeJoi.
IIpu nprmMeHeHHH (pepM K3 KPYIIBIX TPYO CIEAyeT YIYUTBIBATH HEOOXOTHUMOCTH (PUTYp-
HBIX PE30B KOHITOB 3JIEMEHTOB PEIICTKU IIPU MX OecHacoOHOUHOM COSMHEHUH C Mosca-
MU, YTO IPAKTUICCKH BO3MOXKHO TOJIBKO Ha 3aBOJAX, OCHAIECHHBIX CICITMATHBHBIMUA Ma-
IMTAHAMHA.

®epMbl ¢ TIOSICAMU M3 TABPOB M PEIIETKON W3 TOPSYEKATAHBIX YIOJKOB SIBJISIIOTCS
OJTHAM M3 CaAMBIX PAITMOHAIBHBIX KOHCTPYKTHUBHBIX PEIICHUN YHUBEpPCATBLHOTO Ha3HAYE-
Hus. OOIacTh MPUMEHEHUS TakKux (epM aHamornyHa depMaM M3 TIApHBIX ropsdexkara-
HBIX YTOJIKOB, HO B OTJIMYKE OT ITOCIEAHUX (hepMBI ¢ MosicaMi U3 TABPOB 34 CUET CYIIe-
CTBEHHOTO COKPAIEHUS KOJUYECTBA JIMCTOBBIX JIeTallcit MeHEE TPYIOEMKU B M3TOTOBIIE-
HUM U UMEIOT MeHbInyio, Ha 10-12 %, maccy.

®epMBbl ¢ TIOSICAMH U3 MTUPOKOTIONOYHBIX JIBYTABPOB M3-32 OCOOEHHOCTEH cOpTaMeH-
Ta 3TUX Opoduieii MOTYT OBITh B JIOCTATOYHOU cTerleHW 3hMEKTUBHBI MPU MIPOJeTax
30 M 1 6omee. Ilpu mpomerax 24 M Takue (epMbl MOXHO HMPUMEHSTh IpKU OOJIBIIKUX Ha-
rpy3kax. OHHU TakXe MOTYT OBITh MCIOIB30BAHBI TP HAMYMY BHEY3JIOBBIX HATDY30K.

Pertetky (hepM SKOHOMMYECKM I1eJIeCOO0PA3HO BBITOMHSTE M3 3aMKHYTBIX THYTOC-
BapHBIX TIpodwIeil ¢ KpeIUIeHWeM K TosicaM BIIPUTHIK, 0e3 dacoHOK. OJHAKO ClleyeT
WMETh B BHJY, YTO TAKOE PEIlleHre TPeOyeT IMOBBIINEHHON TOYHOCTU W3roToBIeHUs. He-
KOTOpBIE W3 PEATM30BAHHBIX B MPAKTUKE PEIICHUN Y3JIOB CTPOMMIBHBIX (hepM C Mosca-
MU U3 IITAPOKOTIONIOYHBIX JIBYTABPOB IIPEJICTABICHBI HA puc.7.7.

BosmoxHa perreTka 13 ropsiuekaTaHbIX YTOJIKOB C Y3JIOBBIMU COEIMHEHUSIMHU Ha (da-
coHKax. B aToM ciydae IOBBINIACTCS TPYAOEMKOCTh M3TOTOBJICHUS M PaCTeT MaTepuaio-
eMKOCTh (hepM, B CBSI3M € YeM TaKOW BapUaHT MOXET OBITh WCITOJIB30BAH JIUIIb IIPU CO-
OTBETCTBYIOIIEM OOOCHOBAHWH.

®epMbl U3 OJIMHOYHBIX YTOJKOB IO PACXOIy CTAld W TPYIOEMKOCTH H3TOTOBJICHUS
Matoa(hHEKTUBHBI, TTOTOMY HE MOTYT OBITH PEKOMEHJIOBAHBI UISI IIHUPOKOTO IIpUMEHE-
HUs. Bo3MOXHOM 00JIACTBIO PAITMOHAIBHOTO HCIIONB30BAHUS TaKUX (hepM MOTYT OBITH
3/IaHUS C arpeCCUBHOM Cpejioii, Tak KakK 3JIeMEHTHI ¢hepM JIETKO JTOCTYITHBI IS HaHece-
HUS aHTUKOPPO3UOHHOM 3aIUATHI.

7.6. PACUET CTPONIMJIBHBIX ®EPM

PacderHyi0 cXeMy CTPOIWIBHBIX (hpepM IIPUHUMAIOT B BUJIE CTEPXHEBOW CHUCTEMBI C
IMApHUPHBIMU WM XECTKUMHU Y3JIOBBIMU coenuHeHusMU. [llapHUpHBIE COSTUHEHUS
CTEepPXHEH B y3JIax JOITYCKAETCS ITPUHUMATH:

e JUTS CTPOIWIBHBIX (hepM U3 MAPHBIX U OJMHOYHBIX YTOJIKOB U C TIOSICAMHU U3 TABPOB;

e JUIS CTPOMWIBHBIX (hepM U3 TpyOUaThIX IMpodricit (IIPSIMOYTOMBHBIX M KPYIJIBIX), a
Takxke epMm ¢ mosicaMu M3 IIMPOKOITOJOYHBIX JIBYTABPOB U PEIIETKON M3 3aMKHYTHIX
THYTOCBapHBIX ITpodiieii, ecii OTHOIIEHWE BBICOTHI CEUEHUS K JUTMHE JIEMEHTa HE
npeBocxoauT 1/10 mpu sKcruTyaTanuu epM B palioHAX ¢ pacyeTHOH TeMIlepaTypoit
HapyxHOro Bozmayxa muHyc 40°C u BeIle U He Oonee 1/15 — 1pm sKCIUTyaTaIruu
¢depM B palfoHax ¢ TeMIIepaTypoit Hapy>XHOro Bo3ayxa Hitke MUHYyC 40 °C.

IIpu pacuete epM ¢ yIeTOM XKECTKOCTH Y3JIOB CJE/IyeT IMPUHUMATh BO BHUMAHUC
BO3HUKAIOIKAE TIPU STOM JIOIOJHUTEIbHBIC W3THOAIOIINE MOMEHTBI B CTEPXHSIX BCIC/I-
CTBUEC WCKPUBICHUS CTEPXHEH OT TepeMelleHus y3710B 1o Harpyskoit. IIpu stom B
depmax ¢ moscaM¥W U3 JIBYTABPOB M PEIIETKOM M3 YIOJKOB 5TM MOMEHTHI JIOITyCKACTCS
VUUTHIBATH TOJBKO B IOSICAX WM OIOPHBIX packocax (B IIPEAITONOXECHUM IMapHUPHOTO
MIPUCOCTMHEH S OCTAIIBHBIX 3JIEMEHTOB PEIIeTKHA K Hepa3pe3HbIM I10sicam).
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a - OMOPHLIN y3ea (BapHaHT 1); 6 - TO Xe (BapHaHT 2); - y3eJI IIPUMBIKAHUA PacKOCOB U CTOEK
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(HYDKHMI T105C)
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Pacuer depM ¢ yIeTOM XKECTKOCTH Y3JIOB CISAYST BBIIOIHSITH C HCIIONL30BAHUECM
BBM. IIpu BEIMUCICHUHN JTOIOJIHUTEIBHBIX MOMEHTOB OT XXECTKOCTH Y3JI0B IIPUOIIKCH-
HBEIMA METOJaMM OCeBBIC YCIIMS JOIyCKAeTCsI OIpPeIe/IaTh 10 IMapHupHOM cxeme. [lpu
HaIAYMY BHEY3JIOBBIX HArpy30K, a TakkKe IIPH OTCYTCTBHM B y3i1ax ¢epM IleHTpallin
CTepXKHEH MO ITeHTpaM TSDKEeCTH, SJIEMEHTHI depM ClIeAyeT pacCINTRIBATh ¢ YICTOM COOT-
BETCTBYIOIIMX M3TMOAIONIX MOMCHTOB. DKCIICHTPUCHUTCTHE B Y3/IaX, 3a HCKIIOYCHUEM
OITOPHBIX, JIOITyCKACTCS He YINTHIBATD, €CIIM OHM He IIPeBHIIIAIOT:

+ B (pepMax U3 YIOJIKOB U C IOSICAMU M3 TaBPOB — 5 % BBICOTHI I10SICA;
» B (hepMax ¢ mosicaMu K3 JIBYTABPOB M TPYOUATHIX cedeHUil — 10 % BEBICOTHI IIosIca C
pACIIOIOXEHNEM SKCIICHTPUCHUTETOR MO OJHY CTOPOHY €TI0 OCH.

MoOMEHTBI OT CMEIIEHUST Oceil MOosICOB (hepM MPH U3MEHEHUU CEYCHUM JIOITyCKaeTCs
He YIUTHIBATE, eCIIU 9TO CMellleHre He MpeBhIaeT 1,5 % BBICOTHI TosIca.

B depmax, paccUMTBIBAEMBIX MO IMAPHUPHON CXeMe, MOMEHTHI OT BHEY3IOBBIX Ha-
TPY30K JIOIYCKAETCS YUMTHIBATH TOJBKO B MOSICAX, OIPEIENsisi UX 3HAYCHUS B ITOsICE KakK
B HEpaspe3HOol 0ajKke Ha IMapHUPHBIX ortopax. [Ipr 9ToM pacdyeTHBINE MOMEHT B ITpOJIETE
PEeKOMEHIyeTCsl IPUHUMATh ¢ KoadduitmeHToM 1,2, yIUTHIBAS YIIPYTYIO TTOJATIUBOCTD
orrop. Ilpr HaIMYMK SKCIIEHTPUCUTETOB B Y3JIaX Y3JIOBBIE MOMEHTHI CJIEIyeT paciipejie-
JISTB TIPOITOPITMOHATBFHO TOTOHHOM KECTKOCTH MPUMBIKAIOIINX K Y37y 3JIeMeHTOB. Pac-
YeT DJIEMEHTOB CTPOITWIBHBIX (pepM Ha IIPOYHOCTh U YCTOMIMBOCTH B 3aBUCUMOCTHU OT
JIEUCTBYIOIMMUX B HUX YCWINN (TOJIBKO OCEBBIC CWIBI MM OCEBBIC CHIBI ¢ M3IHMOAIONTUMHI
MOMCHTAaMM) IIPOU3BOJIST TI0 coOTBeTCTRYOMMM hopmysiam CHull 11-23-81%

IIpy HaMMYMK U3TUOAIOINTNX MOMEHTOB OT XECTKOCTH Y3JOB IPOYHOCTEH DJIEMEHTORB
creayet onpenesdaTs 1Mo dopmyie (50) CHull 11-23-81% B koTopoii KoshduiimeHr ye-
JIOBUK paOoTHl Y, IpuHUMaercd 1,2. B 3TOoM ciy4ae HaIIpsDKEHWS OT OCEBOU CWIIBI U
M3rU0AIONMX MOMEHTOB 0e3 ydeTa XEeCTKOCTH Y3JI0B He JIODKHBI IIPEBBIIIATH pac-
YETHOTO COITPOTUBICHUS CTAJH.

Pacder cdhepM ¢ KECTKUMU Y3JIOBBIMU COCTMHCHUSMH PEKOMEHIIYETCS ITPOU3BOIUTH
IO CIeMYIoIeit cxeme:

o OIIPEJCIISIOT YCWINS U CEYCHUS CTepXKHEH, Kak B (epMe ¢ MApHUPHBIMUA y3/IaMU;

e HCXOJS U3 TPeOOBAHUN K KOHCTPYKTUBHBIM DPEIICHUSIM Y3JI0B (HEOOXOIUMOCTh 3a30-
POB MEXIy IPUMBIKAIOIIUMHU K Y3y IEMEHTAMU PEIeTKHU, BO3MOXHOCTh YCTAHOBKH
OOJITOB M JIp.) W Pa3sMEpOB CEUCHUI 3JICMEHTOB OIPEIEISIOT HATUIUE SKCICHTPUCH-
TETOB M WX BEJIUIUHBI,

o  BBIYUCISIIOT YCWIHUS B CTEPXKHSIX (hepM C YUETOM KECTKOCTH Y3JIOB Ha OCHOBE paHee
MOJIOOPAHHBIX CCYCHMH W ITOIYICHHBIX 3HAYCHUN SKCICHTPUCUTETOB W IO STUM
YCUIUSIM TIPOBEPSIOT TTOJA0OPaHHBIC CEUCHUS,

+ B HEOOXOIMMBIX CIyYasX OCYIIECTBISIOT KOPPEKTUPOBKY CEUCHUH.

IIpumMepbl pacdyeTa CTPOIMIBHBIX (pepM IIpUBEACHBI B 11.7.10.

7.7. CBA3U TTOKPHITHS

CBS31 TIOKPBITHS CO3MAIOT OOIMYIO JKECTKOCTh KapKaca 37aHus, 00ecTIedYrBaoT IIpo-
CTPAHCTBCHHYIO pabOTy IIOMEPeUHbIX paM ¢ Ilepepaclipe/ieicHIeM MEeCTHBIX Harpy3ok
(HammpuMep, KPaHOBBIX), TIPWIOKEHHBIX K OJAHOM W3 paM, Ha COCEIHUE PaMBl ¢ YMEHb-
IMeHeM TOPU3OHTATBHBIX AedopMalidii B ypoBHE MOJKPAHOBEIX GaloK. CBA3M BOCIIPH-
HUMAIOT PSIJT TOPU3OHTAIBHBIX HATPy30K TaKWX, KaK BeTpoBas, cehicMUUecKas, obecIie-
YUBAIOT YCTOMYMBOCTH CIKATBIX DJIEMEHTOB TTOKPBHITUSA W 33TaHHYI0 TeOMETPHIO Kapkaca
IIpA MOHTaXe.

B mpenenax ITOKPHITAS B OOIMEM clydae TOJDKHBI HA3HAYATHCS CIICAYIONIAE CHCTEMEI
CBsI3eif: TTOTIepeYHbIe W IIPOMOJbHBIC TOPU3OHTAIBHBIC CBA3M B IDIOCKOCTH BEPXHUX U

160



(W) HIDKHUX TI0SICOB CTPOITWIBHBIX (pepM; BEpTUKATBHBIC CBSI3W MEXY CTPOITMIIHHBI-
MU hepMam, CBI3HU 110 poHapsM (TIpu HATUIUK (poHapert).

Ilonepedrble TOPU3OHTAIBHBIE CBI3M YCTAHABIWBAIOT B KaXJOM IIPOJIETE 3/aHUS W
pacIroiaraloT Kak IMPaBWIO MO TOPIAM TeMIIEPaTYPHBIX M CEUCMUYECKUX OTCeKoB. llpm
IUTAHE TeMIIEpaTypHOro oTceka bomee 144 M B 3/MaHUIX, BO3BOAMMBIX B palfOHAX ¢ pac-
YEeTHOI TeMIlepaTypoil HapyxXHoro Bo3ayxa MuHyc 40°C 1 Bsilne, 1 0ojiee 120 M B 31a-
HUSX, BO3BOAMMBIX B paliOHAX ¢ PacUYEeTHOU TEMIIEpaTypoil HApyXHOTO BO3JyXa HIKE
muHyc 40°C, mpemycMaTpUBaIOT JOMOIHUTEIBHO OJHY IIOMEPEYHYIO TOPU3OHTATBHYIO
CBA3b B cepellnHe oTceKa. B 3aHmsIX ¢ pacueTHOU CECMUYHOCTRIO 7, 8§ U 9 GaiUToB 4H-
CIIO JIOTIOTHUTEIBHBIX TOIIEPEYHBIX CBA3EH OINPEESIIOT PACUCTOM Ha BO3ICUCTBUE TOPU-
30HTAIBHBIX CEMCMUYECKIX HATPYy30K.

[IponosibHBIE TOPU3OHTAIBHBIC CBI3U IMPEILyCMAaTPUBAIOT B 3IaHUAIX, OOOPYIOBAHHBIX
MOCTOBBEIMU OITIOPHBIMUA KpaHaAMU, TPEOYIOIIUMHU YCTPOUCTBA Tallepeit U ITpoXoa BAOIb
KPaHOBBIX IIyTeH, IPU HAIUYWAUN TOJCTPOIMIBHBIX (hepM, C PACUETHON CEeUCMUTHOCTBIO
>7 OalUIOB U B JAPYIMX TCXHWYCCKM OOOCHOBAHHBIX CIIyYasX. OTH CBSI3M B 3JaHUSIX C
YUCIOM IIPOJIETOB JIO TPEX CIEAYET Pacloyararb TOIBKO BAOJIb KPAMHUX PSIOB KOJIOHH, a
B 3[[aHUSX C YWCIOM IIPOIETOB OOJIee TPeX TaKKe W BJIOIb CPEJIHUX PSUIOB KOJOHH C Ta-
KHM pacyeToM, YTOOBI OHK OBLIM pacHOJI0XEHEI Yyepe3 1-2 mporerta.

BepTtukanbHble CBI3M YCTAaHABJIMBAIOT B MECTaX pa3MEIeHUs ITOIEPEIHBIX TOPU30H-
TAJIBHBIX CBA3CH.

KoMIitonoBKka cxXeMBI CBsI3€l 3aBUCHUT OT THUIIA ITOKPBITUI, KOHCTPYKTABHBIX OCOOCH-
HOCTEU Kapkaca 3[[aHUs U YCIOBHUI €ro dKCIUIyaTallhu.

B 3maHmgx ¢ omMpaHWeM CTPOUWIBHBIX (hepM Ha KOJIOHHBEI B YPOBHE HVDKHETO TIOS-
ca OCHOBHYIO CHUCTEMY TOPHU3OHTAIBHBIX CBS3€i, BOCIPUHUMAIONIYIO TOPU3OHTAIBHBIE
Harpy3Kyl U OOECIIEYMBAIOIIYIO XECTKOCTh 37aHWs, PACIONaraiT II0 HIDKHUM ITosSIcaM
CTPOIWIBHBIX (hepM. DTH CBI3M OOBIYHO PEIIaloT B BUAE (epM. B 3TOM ciiyyae CBI3K MO
BEPXHUM IIOSICAM CTPOIWIBHBIX (hepM YCTAHABIMWBAIOT JUI OOECIICUCHUST YCTOMIMBOCTH
BEPXHUX MOSICOB IIPU IKCIUIyaTallui 1 MOHTaXeE.

IIpr kpoBie IO Kele300eTOHHBIM TUIATaM, OOPa3yIoIUM XECTKUN JTACK, YCTONIM-
BOCTb BEPXHUX ITOSICOB (hepM B MEPUOJ MOHTAXa 00ECIIEUMBACTCS CUCTEMOM PacIiopoK U
BEPTUKAIBHBIX CBA3€H, YCTAHABIMBAEMBIX C TAKAM PACUETOM, YTOOBI TUOKOCTH BEPXHETO
osica CTPOIWIBHBIX (hepM B TOPU3OHTAIBHON ILUIOCKOCTH HE TIpeBhIiana 3HadeHus 220,
W TIPA 3TOM HeCyIasi CIIOCOOHOCTh BEPXHETO I10sca ObLIa JOCTATOYHON TSI BOCIIPUSTTHS
MOHTAXHOU Harpy3Ku, pacloIOXeHHOU Ha MOJOBUHE (Y€TBEPTH) ITpoJIeTa.

Ecm KecTKUM TMCKOM SIBISIETCSL CTAIbHOU MPOMIMPOBAHHBIA HACTAIL, TO YCTONYIM-
BOCTb BEPXHUX ITOSCOB (hepM M3 IUIOCKOCTHA Ha TEePUO MOHTaXa JIOJDKHA OBITh obecrie-
YeHa [POTOHAMU W BEPTUKAIBHBIMU CBI3SIMU MexXny depmamu. [lpm Hammumm ceeto-
asparMoOHHBIX (a3pallMOHHBIX) (poHapeit — B MoadOHAPHOM MPOCTPAHCTBE yCTAHABIHM-
BAIOT PACIIOPKUA U PACTSIKKU U3 YCIOBUSI 00ECIICUeHUS TPUHATON IIPU IIPOEKTUPOBAHUNA
CTPOIWIBHBIX (hepM TMOKOCTH BEPXHUX ITOSICOB U3 TLIOCKOCTH.

Ecmu KpoBIg He SBISIETCS KECTKUM JTUCKOM, IO BEPXHUM II0FICaM CTPOITMIBHBIX
depM clleflyeT MperycMaTpuBaTh MOMEPEYHBIEC TOPU3OHTAIIBHBIE CBA3EBBIE (DEPMBI U CO-
BMEIIATh UX PACIIOJIIOKEHUE CO CBS3EBBIMU (hepMaMU 10 HVDKHUM MOSICAM.

B 3maHmgx ¢ onmpaHueM CTPOIMIBHBIX (epM Ha KOJOHHBI B YPOBHE BEPXHETO TIOS-
ca OCHOBHYIO CHUCTEMY FOPU30OHTAIBHBIX CBI3€U PACIIONaraioT B YPOBHE BEPXHUX IOSICOB
CTPOIWIBHEIX (hepM. B 3TOM cilydae TollepevHbIe CBA3K, PACIIONIOKEHHBIE B TOPIIAX 37a-
HUSI, HEe TOJIBKO OOECIIEYMBAIOT YCTOMYMBOCTh BEPXHUX IMOSICOB CTPOIMIIBHBIX (hepM TIpr
MOHTaXE U B YCIOBUWSIX KCIUTyaTalldd, HO U BOCIIPUHUMAIOT TOPU3OHTAIBHBIE BETPO-
BBl Harpy3ku. lIpy KpoBie Mo Xere300eTOHHBIM IDIATAM STH Harpy3kyd BOCIIPUHUMA-
IOTCSI XXKECTKMM JIMCKOM, 00pa3yeMbIM IDIATaMU. lIpy KpoBie 10 cTalbHOMY ITPOQUITHA-
POBaHHOMY HACTWIIY CIEIYeT ycTpauBaTh IradparmMbl XXKeCTKOCTH B BUjie OalKwu, ITosgca-
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MU KOTOPOM CITyKaT BEpXHUE I0SIca CMEXHBIX CTPOIWIBHBIX (hepM, PacIiONIOKEHHBIX B
TOpIlE 3/IaHUS, a CTEHKOU — MpoMdWIMPOBAHHBIA HACTWI C YCWICHHBIM KpEIUICHHEM K
mporoHaM WK IosicaM depMm (ipu OecrrporoHHOM perteHun). [lpuMep pacdera aua-
¢pparM XKeCTKOCTH IIpuBecH B 11.7.10.

HeobxomuMyo pa3Bs3Ky HIDKHHX TOSICOB CTPOITMIBHBIX (hepM 00eCIIeUrBAIOT CUCTE-
MOM pacTsSDKEK W BepTUKATBHBIX CBaseit. IIpu sTOM clielyeT yCTaHABIMBATH PACTSIKKHA
TakXKe B MeCTaX COIIPSDKCHUS HUCXOMMIIUX OIOPHBIX PACKOCOB W TOPU3OHTAIBHOTO
HIKHETO Tosica.

7.8. ®OHAPH

JLIst ocBeIeHUsT U a3palliid ITOMEIeHWH TPOU3BOACTBEHHBIX 3/IaHWUM Ha TTOKPBITUSIX
ycTaHasnuBatoTcs porapu. QoHapy TOAPA3NEISTIOTCS Ha CBETOAIPAITMOHHBIC U adpalli-
ounabie. CBeToaspaliioHHble (HoHAPHU COBMEIAIOT (YHKIIMK OCBEIICHUS W aspaituu (B
HEKOTOPBIX CIYYasdx UCIIONB3YIOTCS TOJBKO KaK CBETOBBIE).

B KOHCTpYKTHMBHOM OTHOINEHUN MpuMeHsIOTcsT [1-00pa3Hble dhoHapu ¢ HAPYKHBIM
OTBOJIOM BOJIBI, B KOTOPBIX CBETOIIPO3PAYHBIC IJIEMEHTHI PACIIOIOXEHBI B BEPTUKAIBHBIX
IUTOCKOCTSIX M 3€HUTHBIC (DOHAPH, B KOTOPBIX CBETOIIPO3PAYHBIC DIIEMEHTHI PACITONIOXKE-
HBI B TOPU3OHTAIBHON TUIOCKOCTHU. I1-00pasHble doHApH paciionaraioT BIOIb IIPOJIETOB
3maHuit (mposiosibHbIe hoHapu). g mposieToB 3maHuit 10 18 M IpuUMEHSIOT ¢hoHapu
IMUPHIHOU 6 M, TS IIPOJIETOB CBEIEe 18 M — mupuHoit 12 M.

Bricota doHapeit 3aBUCAT OT HEOOXOAMMBIX Pa3MEPOB ITOBEPXHOCTH OCTEKIICHWUS,
OIIpeIeJISIEMOl  CBETOTEXHUYSCKUM pacdeToM. IleperuieTbl OCTEKJIEHUS paciioiaraioTcs
BJOJIb OOKOBBIX ITOBepXxHOCTeHt (poHapeit. [UmmHa poHapd He JODKHA IIpeBbIIaTh 120 M.
®oHapu HE JOIKHBI JOXOIUTH 0 TOPIA 3JaHUS WIK JO TEMIIEpaTypHOTO IBa HA OJIUH
mar CTpOIMIbHBIX (hepM.

1 ocTeKJIEHUS TIPUMEHSIIOTCSI THUITOBBIe (hOHAPHBIC IIEPEIUIEThI, UMCIOIINUE BBICOTY
1250 MM 1 1750 MM, ycTaHaBIMBaeMbIC B OJMH WK JBa Sgpyca 10 BeicoTe. OOBIYHO IS
doHapsa IMUPUHON 6 M IPUMEHSIIOTCS IIepeIUIeThl BeIcoToi 1750 MM B OIUH spyc, a I
¢oHapsa IMUPHUHOK 12 M — meperwieThl BBICOTON 1750 MM B OIMH SpyC WIK IICPEILICTHI
BEICOTOM o 1250 MM, ycTaHaBIMBacMbIC B JIBa dpyca. lleperureTel MOryT OBITh TIIyXUMK
WIX OTKPBIBAIOTITAMIICS.

KoHCTpYKTUBHBIMH 3JIeMEeHTAMU (pOHAPS SIBIISIOTCS TTollepevHast (hepMa, IIPOI0IbHAS
douapHas 1aHesb, HA KOTOPYIO HABEIIUBAIOTCS TIEPEIUICTHI U KPEITUTCS CUCTEMA CBS3CH.
Koncrpykitnu dhoHapsi omuparoTcs Ha CTPOIIbHBIE (hepMbl. Orpakaarorias KOHCTPYK-
1TUST TTOKPBITHST (hOHAPS BBITIOIHSIETCS TaKOW Xe, KaK OTpax/ariias KOHCTPYKITHS I10-
KPBITHUS 3/IaHUS.

3eHuTHbIe (DOHAPU YCTAHABIMBAIOT B CBETOBBIC IIPOEMBI, OPraHM3YEMBIE B KpPOBIC
HOKPBITHA, pasMepoM oT 1000x1000 MM mo 3000x6000 mM. KOHCTPYKIIUS 3¢HUTHOTO
(boHaps COCTOUT M3 YTEIUICHHOIO CTAIBHOIO cTakaHa BbICOTOM 450-500 MM, AepeBIHHOMU
OITOPHOM paMbl M CBETOIPOIIYCKAIOIIETO 3aIlOTHEHUS W3 JIBYXCIOWHOIO KyIOJI000pas-
HOTO OPTaHWYeCcKOro CTEKJIA WIW JIBYXCIOWHBIX CTEKJIONAKETOB M3 OKOHHOTO JIHMCTOBOTO
cTekia (B IOCIeHEM ciaydae B (poHape IpeycMaTpHUBaIOT 3aIIMTHBIC CETKH). 3CHUTHBIC
doHapu MOryT OBITH TIIYXMMU M OTKPBIBAOIIUMUCS. PexoMeHyeTcs IpUMeHsITh (oHa-
DU IO THUITOBBIM CEPHUSIM.

AbspaltnoHHble (hoHAPU TIPETHAZHAYAIOTCS TOJIBKO JUIS aspariiy MOMETICHUS U IIpU-
MCHSIIOTCS B 3/ITAaHUSX CO 3HAYUTEIBHBIMU TEIUTOBBIICICHUSIMHA. IS TOrO YTOOBI UCKITIO-
YUTHh 3aJlyBaHWEC U OOECIIEYUTh HOPMAIBHYI0 paboTy (doHapeit mX cHaOXAaioT BETPOOT-
OoftapIMU TIUTaMU (MaHe saMu). KoHeTpykims (oHaps COCTOUT u3 (hOHAPHBIX depwm,
oHapHBIX TTaHeIeH, Ha KOTOPhIC YCTAHABIMBAIOTCS TOBOPOTHBIE CTBOPKU, U COOCTBEH-
HOU cHUCTEMBI CBsi3eit. B kauecTBe MOKPHITHS (hOHAPEH TIPUMEHSIOTCS CTAJIbHBIC IIUTHI C
OOIIIMBKOM M3 JIMCTOBOM CTAIX TOJIIWHOM 3 MM. BeTpooTOOIHBIEC MIATHI U TOPIIBI (POHA-
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peii obIMBAIOT acOeCTOIICMEHTHBIMI BOJTHUCTHIMU JTUCTAMU. [IOBOPOTHBIE CTBOPKH 00-
[IMBAIOT OO MPOMUIMPOBAHHBIM HACTIIOM, JIMOO JTACTOBOI CTAbIO TOJNIIAHONK 2—-3 MM.
HeobxomuMyo MUpUHY TOPIOBUHBI (hOHAPST U BBICOTY BEPTUKATBHOTO ITpoeMa yCTaHaB-
JIMBAIOT CITETTUATBHBIM PACUCTOM.

Pacder I1-00pa3HbIX W aspallMOHHBIX (oHAped MPOU3BOIUTCS HA BO3JACHCTBUE II0-
CTOSTHHBIX (BEC ITOKPBITHS, OCTEKJICHWS, MEXaHU3MOB OTKPBIBAHUS IIePEIUIETOB, CTBOPOK
1 COOCTBEHHBIN BeC KOHCTPYKITHI (poHapsi) U BpeMEHHBIX (CHET, BETep) HATPY3O0K.

7.9. OCOBEHHOCTH IIOKPBITHUM /11 KOHBEMEPHOM CBOPKH
M KPYITHOBJIOYHOT'O MOHTAXA

Kousettepnast cbopka W OJIOYHBIA MOHTaX — CHACTeMa TEXHUYECKUX W OpraHW3allv-
OHHBIX MEPOIPUATHAN, CHOCOOCTBYIOIIUX WHAYCTPUAIU3AIINN CTPOUTENbCTBA. B maib-
HEUIeM I COKpAIleHUWS 3allACH METOJl KOHBEUepHOU COOPKW M OJOYHOrO MOHTAaXA
obo3Havaercss bKM.

CxeMa ITOKPBITHS, IIpeJHa3HauYeHHOro g yciloBuli bKM, KOMIIOHYeTCS TaKuM 00-
pa3oM, YTo cOOpKa KOHCTPYKITMHA W3 OTIEIBHBIX IEMEHTOB B XECTKUE TPOCTPAHCTBEH-
Hble OJIOKWM ¥ BBINOJTHEHUE BCEX OOIIECTPOUTEIBHBIX W TEXHOJIOTMYECKUX OIllepariiii
MMPOU3BOJISATCS Ha YpPOBHE 3eMiIM (YKJIajKa KPOBIH, 3alOJHEHUE MEX(MEPMEHHOTO IIpo-
CTPAHCTBA PAa3IUIHBIMU TEXHOJIOTUIECKAMU KOMMYHUKAIIUSAMUA W ITPOMBINLICHHBIMA
MIPOBOJIKAMI, OCTeKJIeHNE (hoHapeit, oKpacka KOHCTPYKITHA).

broku mmokpeITAg HOPMUPYIOTCS B IIPOIIECCE MOCISAOBATEIRHOTO TIPOXOXCHUS yda-
CTKOB (CTOSTHOK) KOHBelepa, Ha KaXIOM W3 KOTOPBIX BBITIOIHSETCS OIpe/IeIeHHAsT YacTh
CTPOUTEJIBHBIX OIlepalliit ITo COOPKe M OCHACTKE OIOKa.

B manpHeiIeM W3JIOKEHWN MPUBOIITCS PEKOMEHAAIIMU IO CTPOUTEIBHOMY ITPOEK-
TUPOBAHUIO METALTMICCKAX KOHCTPYKIIAN ITOKPBITHN OXHOITAXHBIX ITPOMBINLICHHBIX
3MaHUi TpruMeHUTEIbHO K BKM.

PexoMeHnmar pacIipoCTpaHsIOTCS Ha IIPOEKTUPOBAHWE ITOKPBITHUUA OHOATAXKHBIX
IPOMBIIIEHHBIX 3/TAHNA, BO3BOJIIMMEIX B HECECMUYECKUX PAOHAX C PACUETHOU TeMIIe-
parypoit no -40°C u Bble. IIpu CTpouTeNbCTBE 3aHWI B palfoHaX ¢ pPacueTHOM ceiic-
MUYHOCTBIO BBINIE 6 OAUTOB JIAHHBIE PEKOMEHIIAITMH JTOJDKHBI OBITH JIOIIOJIHEHBI CITeITH-
anbHeIMU TpeOoBanusaMu CHull 11-7-81%*.

BbKM cienyer mpUMEHATH I OJHOITAXHBIX ITPOMBINLICHHBIX 3[[AHAN C JIETKOU
KPOBIIEH, MMEIONMX ILIOMAAL IOKPEITAS He MeHee 25 TBIC.M2 JUISI KOHCTPYKTHBHOTO
pellleHUd B BUje ONOKOB ¢ KOHCONAMU M He MeHee 40 ThIC.M? I KOHCTPYKTMBHOIO
pellleHUd B BUIE 3aMKHYTOro 6ioka. IIpM ILIOIIAIM HIOKPBITUS MeHee 25 ThIC.M? IIpUMe-
weure bKM pasperiaeTcss TONBKO IIPU HATMYWHK ITOAPOOHOTO TEXHUKO-IKOHOMUYECKOTO
obocHoBanu. [Ipr 3TOM ciieiyeT yIUTBIBATE OCOOCHHOCTH TUIOIANKA CTPOUTEILCTBA.

JIs 3IAHWIA, IDIOMIAAh ITOKPEITHS KOTOPBIX MEHBINE 25 TBHIC.M? WIM IIPH HEBO3MOXKHO-
CTH pa3MeleHns Ha MOHTaXHOU TUIOIAJKe KOHBelepa MO YCIOBUSIM TeHIUIAHA, CIEIYeT
IpUMeHSTh O10uHbIi MOHTaX (BM), oTmuuaroriuiicst or BKM Tem, 4to cbopKa U OCHACT-
Ka OJIOKOB IIPOU3BOJUTCA He Ha KOHBeepe, a Ha OTHOU-IIBYX CTAITMOHAPHBIX CTOSHKAX.

briiox mokpertus, npenHasHadeHHBIN 111 BKM 1 BM, mipeactaBisieT coboii reoMeT-

PUYECCKA HEU3MEHIEMYIO KOHCTPYKIIAIO, ITPOYHOCTh U YCTOWYMBOCTH KOTOPOU obecre-

YeHa MPU BO3JIEUCTBUH HATPY30K, BOSHUKAIOIIUX IIPU COOPKE U MOHTAXE.

OCHOBHBIMU TPEeOOBAHUSIMU, IIPEABSIBISIEMBIMA K KOHCTPYKITAM OJOKa IMOKPBITHA,
SABJISAIOTCA:

+ oODeclleyeHVE TEOMETPUUECCKON HEU3MEHSIEMOCTA KOHCTPYKIIMA C IIOCTAHOBKOK B
HEOOXOMMMBIX CIlyJassX MHUHWUMAIBHOTO KOJIWYECTBA IOMOIHUTEIBHBIX DIEMEHTOB,
TPeOYIOIIMXC TOJBKO Ha BpeMd COOPKM X MOHTAXKA,

+ oObeclleyeHME MUHUMAIBHOTO 00beMa MOHTAXHBIX PadOT B IMPOEKTHOM IMOJIOKEHUM.
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Tunot 610K06 U peKOMeHOAUUU nO uUX npumeneHuto. JIs MCHONB30OBAHUS IIPU
MMPOEKTUPOBAHUN OIHOATAXHBIX TPOU3BOJCTBEHHBIX 3/IAHUI DPEKOMEHIYIOTCS CIEeIyIO-
IMKAE TIEPEIUCICHHBIC HIDKE KOHCTPYKTUBHBIC (hOPMBI OJIOKOB ITOKPHITHS, MOHTHUPYEMBIX
¢ romoinpio BKM 1 BEM. B HEKOTOpPBIX Cilyyasx B 3aBUCHMMOCTH OT KOHKPETHBIX TCXHO-
JIOTHYECKUX W OOBEMHO-IUIAHMPOBOYHBIX OCOOCHHOCTEH 37aHUST JIOTYCKAIOTCS HEKOTO-
pbIe U3MEHeHHUs cXeM OJIOKOB, He HOCSIIIME TIPUHITUITHATBHOTO XapaKTepa.

KoHConbHBITT HECUMMETPUIHBIN OI0K uMeeT MUpuHYy 12 M (puc.7.8) U MOXeET OBITh
C 3¢HUTHBIMHU (oHaApAMUA 1 Oe3 (hoHapeld IIpH Imare KOJIOHH 12 M. BIIOK COCTOUT U3 ABYX
CTPOIIMIBHBIX (hepM ¢ T1aroM 6 M, ojlHa U3 KOTOPBIX ONUPACTCS Ha KOJIOHHBI, a JIpyras
Ha IOJICTPOMIIBHYIO (hepmy. JBeHAMIIaTUMETPOBBIE ITPOTOHBI OJ0Ka 0Opa3yloT Hepas-
HBIe KOHCOIH co cBecoM 4,5 u 1,5 M. IIpu ycraHoBKe OJ0Ka IOKPBITUS B IIPOCKTHOE
MTOJIOXEHWE KOHCOJIBHBIC CBECHI MIPOTOHOB € YJIOKEHHBIM 110 HUM HACTAIOM CTBIKYIOTCS
C TIOMOIIBIO TTPOJIOIBHBIX PIIEMEHTOB, OOBEIUHSIONNX KOHITHI IIPOTOHOB.

IIJTAH 110 BEPXHUM IIOACAM ®EPM
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Puc.7.8. bioxk npuHoit 12 M ¢ HECCUMMETPUYHBIMUA KOHCOJIAMM ) 3IaHUH
¢ 3eHUTHBIMH doHapamu. Illar depm 6 M
1 - cBs13m uepes 60 M; 2 - cTpolmwibHas depMa; 3 - TPOGIWINPOBAHHEIM HACTHII;
4 - TIPOTOHBI; 5 — TMOACTpONMIIbHAY depMa; 6 — TUaToHaThHAas CBA3b
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HpOCTpaHCTBGHHaﬂ HEM3MEHIEMOCTh OJI0Ka 00EeCIIeUrMBACTCS BCPTUKAIBHBIMU CBA-
34AMHU U HpO(l)I/U[I/IpOBaHHBIM HAaCTWUIOM, B CBA3CBBIX Omokax YCTaHaBIMBAKOTCA TaKXKe

TOPU3OHTAIILHBIC CBA3KM B YPOBHC BCPXHETO

I104Ca.

brok, nmokazaHHBIA Ha puc.7.9, IBIGETCd aHAIOTOM OIMCAHHOTO BEINE mIsI dhepM ¢
HUCXOJSIINM OIOPHBIM PackocoM. bIIOK, mpuBefieHHBIM Ha puc.7.10, uMmeeT IUPUHY
12 M. Illar xonoHH 12 M ¥ CTPOIIUIBHBIX epM 6 M. BIIOK HeCHMMETPHYHEIHN, TBYXKOH-
COJIBHBIN, ¢ (poHapsIMHU U Oe3 (oHapeil. OH COCTOUT M3 JIBYX CTPOIMIBHBIX (hepM, IIPO-
TOHOB M CBs3eil. BepTUKalbHBIC CBSI3M PACIIOJIOXEHBI € IIATOM 6 M ¥ MMEIOT OJIHOCTO-
POHHIOI® KOHcONb mmrHOU 3 M. [lo mporoHam ymoxeH ITpodWIMPOBAHHBIA HACTHI,
WMEIONIUKA C OHOU CTOPOHBI TPEXMETPOBBINA CBEC.

fopuifoﬂmdﬂbﬂble C6A3U MOABKO Y mopyoe 30anus
U memnepamypHsix Weos
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Puc.7.9. biox npuHoit 12 M ¢ HECCUMMETPUYHBIMUA KOHCOJIIMM )1 3IaHUH
¢ 3eHUTHRIMU (oHapamu. Lllar depm 6 M (BapUaHT ¢ HUCXOMAIIHM PACKOCOM)
1 — depma cTpommiabHad; 2 — MPOTOHEL;, 3 — MPOGWIUPOBAHHBIH HACTUIT,

4 — ¢epMa MOACTPONMIIBHASA; 5 — CBI3b AMAaroHaIbHAd
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Puc.7.10. brox mupuHoil 12 M ¢ CHMMETPHUYHBIMH KOHCOJISIMHU 7T 3TaHUH
CO CBeToalpaIlMOoHHEIM doHapsaMu. Illar ¢hepMm 6 M

1 — TIpOTOH; 2 — CTPOIUIIbHEIE (DEpPMBI; 3 — pacIopku; 4 — Oanka; 5 — NMpoGUITUPOBaHHBIH
HacTWi; 6 — hoHapHad TaHehb; 7 — TMOACTPOTUIIbHAA depMa; & — HATKOIOHHUK;
9 — BepTUKAIbHAI CBA3b

IIpocTpancTBeHHAS HEM3MEHACMOCTE OI0Ka 00eCIIeUMBaeTCS TOPU3OHTAILHBIMUA CBSI-
3IMH B YPOBHE HIDKHUX IIOSICOB CTPOIIIBHEIX (hepM, BepPTUKATLHBEIMH CBSI3SIMI 1 IIPO-
¢dmmpoBaHHEIM HacTWIOM. Ilocite ycTaHOBKM 6;10Ka B IMIPOCKTHOS IIOTOXKCHHUE IIPOM3BO-
IATCS 3aKpellleHre Mpo@IIMPOBAHHOIO HACTIIIA K KOHCOSIM paHee YCTAHOBICHHOTO
OJoKa.
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IlepeurciieHHbIe BBINE OJIOKU MpeHA3HAYCHBI I OJIOYHOTO W OJIOYHO-KOHBEHep-
HOTO MOHTaXa 3[aHui Iwromansio 10 - 100 Terc.M2. BiIok IMUPHHOR 24 M UM ITOKPBITHAR
¢ 3eHUTHBIMU (oHapsiMU 1 Oe3 oHapeit (prc.7.11) MOXeT OBITh TAKXKE 3aIIPOCKTUPOBAH
M TIOJI CBETOA3pallMOHHbIN (poHapk. I1lar KkoaoHH 12 M, HIar CTpPOIMIBHBIX (pepM 12 M.
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Puc.7.11. brok mumpuHO#i 24 M ¢ HECUMMETPHUUYHBIMH KOHCOJISIMHA
1 — IpoUIMPOBAHHBIN HACTWIT, 2 — MIPOJIET
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brok cocTouT M3 IBYX CTPONWIBHEIX (epM, pacIlOIOKEHHBIX IO OCSIM KOJIOHH, ITO-
HepevYHblx (epM W MIPOTOHOB, ONUPAIONINXCSI HA BEPXHUE IT0sCa MOIEPEYHBIX (epMm.
Tlomepeunbie ¢hepMBbl PACIIONOXEHBI C IMATOM 6 M M MMEIOT JIBYXCTOPOHHKWE KOHCOIN
qnmuHoi 4 M. 1lo mporoHaMm yimoxeH IIpoMWIMPOBAHHBIN HACTWII, UMEIOIIWIL C OMHOIL
CTOPOHBI YETBIPEXMETPOBBIA cBec. [IpocTpaHcTBeHHAsd HEM3MEHHOCTH OJIOKa OOECIIeUM-
BAETCHd TOPU3OHTAIBHBEIMU CBA3SIMUA B YPOBHE HIDKHUX ITOSICOB CTPOITMIIBHBIX (hepM, IO-
epevHbIMU hepMamMu U TPOOUIUPOBAHHBIM HACTHIIOM.

Iloce ycTaHOBKH OJIOKa B MPOEKTHOE ITOJIOXEHUE TPOU3BOAUTCS 3aKPEILICHUE IIPO-
(GWIMPOBAHHOTO HACTWIA K KOHCOJSIM paHee YCTaHOBIEHHOro Onoka. llpuMenenwme
OJI0Ka PEKOMEHIYETCS I KOHBEMEPHO-OJIOYHOTO MOHTaXKA 3[AHUU IUIOIIABIO CBBIIIE
100 ThIC.M2.

brox tuma «Momnogeano» TUIoBoOM 10 cepuu 1.460.3-14 (puc.7.12) uMmeeT MIUPUHY
12 M. IIlar KomoHH 12 M, mIar CTPONMWIBHBIX (epM 4 M. BIIoKM HEeCUMMETpHUIHBIC, OecC-
IIPOTOHHBIE, BBIIIOJIHEHBI U3 THYTOCBAPHBIX MIPod et IPAMOYTOIBHOTO CEUCHUS THIIA
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Puc.7.12. biok MOKpeITUA THIIA «MOIOASUHO»
1 — crponunbHas ¢epMbl; 2 — MOACTPOIIWIbHASA depMa; 3 — TPoGUINPOBAHHBII HACTUIT;
4 - HagKOJIOHHUK; 5 — 3eHUTHEBIN (poHaph; 6 — MOHTaXHasg Oanka; 7 — paclopka;
&8 - auaroHajgbHAasg CBSA3b
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«MomomeqHo». BIIOK COCTOMUT W3 TPeX CTPOIWIBHBIX (epM, COCTUHEHHBIX BEPTHUKAIH-
HBIMHU CBS3IMH W PACTIOPKAMH, U TTPODIIUPOBAHHOTO HACTWIA ¢ JTUCTAMU JTMHOMN 12 M,
MIPUKPETUICHHBIMU JTIO0CISIMUA K BEPXHUM I10sICaM CTPOITIIBHBIX (hepMm. C oiHO# cTOpO-
HBI OJ10Ka PO WIMPOBAHHBIN HACTUI MMEeT KOHCOJBHBIM cBec minHoN 4 M. [Ipu ycra-
HOBKe OJIOKa TTOKPHITHS B IIPOCKTHOE TOMOXEHUE KOHCOJIBHBIN CBEC HACTHIIA OIMPACTCS
Ha CTPOIIWIBHYIO (hepMy IIpEeAbIAyIIero 0JI0Ka U KpelIuTed K Heit mooeasvu. [Ipodunm-
POBaHHBIM HACTIII 0OECIIEIMBAET KECTKOCTh OJIOKA IPU MOHTAXE W IIPH ITOCICAYIONICH
padote mokpeITus. [TomcTpoIIbHBIE KOHCTPYKITAA HE BXOISAT B COCTAB OJIOKA.

s obecrieyeHUsT TEOMETPUICCKON HEM3MEHSIEMOCTH OJIOKa B IpOIecce MOHTaXA
MIPUMEHSETCS CIeIUaIbHasd TpaBepca, KOTopas JEMOHTUPYETCS ITOCIe OKOHYAHUS MOH-
Taxa.

Ha puc.7.13 npuBesileH 3aMKHYTBIA OJTOK IIMPUHON 12 M ¢ (hepMaMHK K3 ITHUPOKOIIO-
JIOYHBIX JIBYTABPOB B IOSICAX W PEIIETKOW M3 OJMHOYHBIX YIOJIKOB JUISI IOKPBITHI C 3e-
HUATHBIMUK (poHaApsAMU WK Oe3 (doHapel. BIIOK COCTOUT M3 IBYX CTPOHWIBHBIX (GepM C
OlIMpaHKWEM B YPOBHE BepxHero mosca. [llar ¢pepm 12 M, 11ar KOJIoHH Takxke 12 M, TaKUM
00pa3oM IIpM MOHTAXE Ha OJIHOM KOJIOHHE pasmernamTtcs Jise dhepMbl. DepMbl 00Be M-
HEHBI IIOTICPEYHBIMU 3JIEMEHTAMU, MMCIOIMUMHK IMar 6 M, Ha KOTOPBIE YKJIAJbIBAIOTCS
MIPOTOHBI, WIYIITAE BAOIE (hepM ¢ maroM 3 M. B KauecTBe MOKPBITHAS MOXET OBITh HUCITONb-
30BaH CTAIBHOM OITMHKOBAHHBIN ITPOGUINPOBAHHBIN HACTII WM SKCTPY3UOHHBIC TLTUTHI.

IIpuMeHeHUe JBYX TOCICIHUX OJIOKOB PEKOMEHJyeTCsS U 3/aHWi OJOYHOTO U
OJIOYHO-KOHBEHEPHOTO MOHTAXA, a TaKXe KOMIUIEKTHON ITOCTABKHU IIposieToM 1o 30 M,
BBICOTOH /10 18 M ¢ MOCTOBBIMH KpaHAMHU JIETKOTO W CPEIHETO PEeXKUMOB pabOTHI TPY30-
HoabeMHOCTBIO 710 S0 T. B OI0YHBIX HOKPHITHSX ONHpPaHKE CTPOIIMIBHBIX (epM Ha KO-
JIOHHBI BBITIOJIHSIETCS MMApHUPHBIM. OIHAKO B HEOOXOJIMMBIX CIIyYasx B OJOKax, IIpUBe-
JICHHBIX Ha puc.7.3 U 7.5, conpsbKeHUE CTPOIMIBHBIX (PepM ¢ KOJIOHHAMM MOXET OBITh
3aITPOCKTUPOBAHO KECTKUM.

TopriieBble OJIOKKM BCEX TUIIOB JOIKHBI UMETh TOPU3OHTAIBHBIC CBSI3H, PACCUMTAHHBIC
Ha BOCTIPUSTHE BETPOBOM HATPY3KM C TOPIIOB 3/IAHUS.

IIpr HEOOXOMMMOCTH MCITONB30BATh OJIOKU B 3IAHUSIX ¢ KPAaHAMU TSDKEIOTO peXrMa
paboTHI TPY30IIOTBEEMHOCTEIO 60JIee 75 T YBEIMYCHUE KECTKOCTH ITOKPBITHS JTOCTUTACTCS
MOCTAHOBKOM JIOTIONHUTEIBHBIX CBS3€H (IIPOIOIBHBIX U ITOMEPEYHBIX) U (WIM) COCIUHE-
HUEeM OJIOKOB MexIy coboit. [TocTaHOBKA OMMOTHUTEIBHBIX CBA3CH HEOOXOIMMa TaKKe B
3/IaHUSIX BBICOTOM Oojiee 18 M M B 3/ITaHUSAX C TIepeliajlaMy BBICOTHI TTOKPBITUASI COCEITHIX
mposeToB 6oiee 10 M.

IIprt COOTBETCTBYIOIIEM IPUKPEIUICHUN ITPODITUPOBAHHOTO HACTWIA K HECYIAM
KOHCTPYKITUSIM TOKPBITHS PEKOMEHJIYETCS TaKXe YUYUTHIBATH XKECTKOCTh ITPODIIHPO-
BaHHOTO HACTWJIA B KAYECTBE JIOMIOTHUTEIRHON TOPU3OHTAIBHON CBI3M. YUET KECTKOCTH
MpohIMPOBAHHOIO HACTWIA M pacdeT COCJAMHEHUNA HACTIWIA ¢ HECYIIUMH KOHCTPYK-
ITUSIMA  BBITIOJIHSICTCST B COOTBETCTBUM C «PeKOMEHIAITUSIMHU TI0 YUYETY KECTKOCTH Ha-
dbparm U3 cTATBHOTO MIPOMWIMPOBAHHOTO HACTHIA B TTOKPBITUSIX OJHOITAKHBIX IPOU3-
BOJCTBECHHBIX 3IaHHUI IIPH TOPU3OHTAIBHBIX Harpyskax», M.: IIHUUIICK, 1980.

Pacder kapkaca 37aHUS ¢ OJIOYHBIM ITOKPBITUEM CIIEAYeT BBITIONHSTH ITO ITPOCTPAHCT-
BCHHOM cXeMe IIpH HATWYUM XECTKOTO JKCKAa B YPOBHE HIDKHUX ITOSICOB CTPOITHIIBHBIX
depm win pu yuete mpodIIMPOBAHHOTO HACTHIA B KAYECTBE TOPHU3OHTAIBHON CBSI3H.

IIpu MpOEKTUPOBAHUK TIOKPHITHI B CEBEPHON KIMMATUYECKON 30HE € pPacueTHON
TeMIlepaTypoil pafioHa cTpouTenbeTBa HInKe -40°C crepyeT MOMOTHUTEIBHO TIperycMar-
pUBaTh B KAXJIOM OJIOKE YCTAHOBKY BEPTUKAIBHBIX CBSI3EH WIM PACIIOPOK, OOPA3YIOIIIX
HETIPEPBIBHYIO (hepMy B Cepe/IMHE TIpoJieTa BIOIb BCEro MOKphITHAsS. KpoMe Toro, cienyer
MIPUMEHSITH CIUIONTHOCTCHYAThIC [IPOTOHBI M BBINOIHATH JIPYTHe TpeOOBaHUS, IIpeIy-
CMOTPEHHBIC IS ITPOCKTUPOBAHUSA KOHCTPYKITHUI C YIETOM OCOOEHHOCTEH CEeBEpHOIO
UCTIOTHEHUS.
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Puc.7.13. 3aMKHYTHII OJI0K MOKPBITUSA ¢ epMaMU U3 IMIUPOKOIIOTOUHBIX
JIBYTaBPOB W PeNIeTKOW M3 OMWHOYHBIX YTOIIKOB

7.10. ITPAKTUYECKHUE ITPUMEPHI PACUETA

7.10.1. TIpumep pacdeTa cTponuibHON hepMbl ¢ mogcaMu U3 MIMPOKOMOJIOYHBIX IBYTAB-
POB U pelleTKoi U3 3aMKHYTBIX THYTOCBAPHBIX Mpoduei

1. Hcxoonvie dannsvie. llpomer smanus L=24 M, 3manme Oe3 ¢oHapeil, KpPOBII —
PYJIOHHadA 1o TpodrirmpoBaHHOMY HacTwily. PalfoH 1o Becy cHeroBoro mnokposa — I[I.
3/laHrEe BO3BOJMTCI B HECEUCMHMYCCKOM palioHe ¢ pacyeTHO TemIeparypoit -40°C u
Berre. Knace orBercTBeHHOCTH coopyxkenms — II. depma paspesnas, mpoiaeTtoMm 23,6 M ¢
TPEYTOJIBHOK PENIeTKON C JOMOIHUTEIBHBIMUA CTOMKAMM, BBICOTOU II0 HApYyXHBIM Tpa-
HaM TTooK 3150 MM 1 ykIoHOM 1,5 % OT cepeWHEBI TIposeTa K ormopaM. CTBIK PacTSHY-
TOro mosica Ha (raHIEax.
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PacdeTHBIC COIPOTHURICHUS MaTepHaa:

nosicoB - R, =235 Mlla - BCr3mc6 I'OCT 380-71*%;

pemetku - t=3 Mm; R, =205 Mlla - 4-IV BC13cu I'OCT 16523-89*
t=4-20 mm; R,=225 Mlla - BCr3cn3 T'OCT 380-71*%,
BCt3cns I'OCT 380-71**

2. Pacuemnusie nazpysxu na 1 m2, Ila:

OT HOKPBITHS 1373
OT CHET@.eeeeeeeeeeeeeeeeeeeeaaaaaaaaaaaaaaaaaaaanns 981
TEXHOJOTAYECKAS HATPY3KA .....rvennnnn. 530
OT COOCTBEHHOTO Beca epMEL........... 196
OT CBABEH..eeeeeeeeeeeeeeeieeeeeeeeeeaeeeaaeaaaenns .29

uoer — 1373+ 196+ 29 =1598
Iepem = 981 +530=1511

3. Ilodbop ceuenuii 3semenmos pepmot. CedeHNT DICMEHTOB IIOSICOB U PEIICTKI
Ha3HAYaIOTCA U3 pacyeTa dhepMbl MO IMapHUpHON cxeme. Cxema depmbl MpuBelcHA Ha
puc.7.14a. Ilpu stom B coorBercTBUM cOo CHuII 2.01.07-85 ycurnmga B 2JaeMeHTax oOIIpe-
JIETII0TCS TIPU JIBYX CXeMaxX 3arpy:XKeHHUs BPEeMEHHOM HArpy3Koi — Ha BceM IIpoJieTe W Ha
MOJIOBUHE TIposieTa. 1o MoMydyeHHBIM YCWINSAM TOAOMPAIOTCS CEYCHUST IIEMEHTOB hep-
MBI KaK IIEHTPATBHO-CXATHIX WIA ITEHTPATBHO-PACTIHYTBIX CTepKHEH 1Mo dopmynam (5)
u (7) CHull I1-23-81* (¢ yueTtom «PekoMmeHIAIIH 11O TIPOSKTUPOBAHUIO CTATHHBIX KOH-
CTPYKITUI M3 THYTBIX TIpoduieti» Ut 3JICMEHTOB pelleTKr). PacueTHbIe JIJIMHBI 2JIeMCH-
TOB pHUHUMAIOTCA 110 Tadr. 11 CHull 11-23-81*.

B Ta6n.7.3 mpuBescHBI YCWINS U CEUYCHMS DJICMEHTOB, MOJYYCHHBIC W3 IIpeIBapu-
TEJIBHOTO pacyeTa.

Tadmuma 7.3. Ycwinst 1 ceueHUs 2IeMeHTOB (hepMBl TI0 MPe/IBAPUTEIIEHOMY PACUETy

Ycunue oT neicTBU- Hecymas

Onement | ObosHauenye [ Matepuan TeJIbHEIX Harpy3o0K, Ceuenne CIIOCOOHOCTD,
epMBI CTEePXKHSI CTEePKHS xH xH
Bepxumit B1 BCr3mco -640 T 20K1 -934
mosic B2 BCr3mco -863 1 20K1 -934
S p— H1 BCr3mco +360 1 20K1 +1156
Hosic H2 BCr3mco +807 1 20K1 +1156
H3 BCr3mco +863 1 20K1 +1156
P1 BCr3cmb -529 [160x6 -640
PacKoCH P2 BCr3cmb +391 [1140x5 +477
P3 BCr3cm5 -236 120x5 -319
P4 4-1VBCr3cx +117 1120x3 +228
Croiiki C1 4-1VBCr3cx -112 00120x3 -231
C2 4-1VBCr3cx -112 [J120x80x3 -151

4. Ymounenue pacuemnoii cxemst (onpedenenue I3KCUEHMPUCUNEMOE) BBITIOIHSI-
eTCs 110 pe3yJibTaTaM IpoYepunBaHus y310B depmbl. [Ipu mmpouepumBaHuM y310B HEPMBI
UCXONIT W3 YCJIOBHUS MAKCUMAJIBHOTO CONMKEHUS HOCKOB PACKOCOB MEXIY COOOU 1M
MEX/Iy HOCKOM POCKOCa WM CTOUKKW K OIIOPHBIM pedpoMm mwir duianieMm - 20 mm. Ilo
pe3yiIbTaTaM MpOYePUUBAHIS OIIPEICIISIOT 3HAYCHUS PACIICHTPOBKH CTEPXKHEH PEIeTKH.

5. Ymounennwviii pacuem cpepmui. VIcionp3ys NOIyIEeHHBIE SKCIIEHTPUCHUTETHI, CO-
CTaBIseTCd JCUCTBUTEIbHAS pacueTHas cxema (epmbl (prc.7.146) 1 BBITIOMHSIETCS pac-
geT Ha DBM Bcex BO3MOXHBIX COYECTAHWI HArpy3ok.
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Puc.7.14. PacueTHas cxeMa CTPOITWIBHOK ¢hepMBI C TOIcaMi U3 IMPOKOIIOIOUHBIX ABYTaBPOB
a — depMa 19 TIPeIBAPUTEIHHOTO pacyueTa; 6 — pacueTHas cxema (epMbl

W3 pacdera TONy4aloT ASUCTBUTEIbHBIC 3HAYCHUS BHYTPCHHUX YCUIUA B CTEPXK-
HIX: HOPMAaTbHBIX ¢TI N U CyMMAapHBIX U3TUOAIOITIX MOMCHTOB M, M, OT KeCTKOCTH
V3JIOB U PAcCIeHTpoBOK (M, — MOMEHT B Havale CTepXHs, M, — B KOHIIe cTepxXHs). OII-
PelIeIIIOT Takke MOMEHTHI (C MCIToIb30oBaHrMeM DBM) 6e3 ydeTa paclleHTPOBOK B y3-

max MY w MY u olpemenstioT MOMEHTBI OT pPACIleHTpOBOK M, M7, KaK pPasHHUIy

BEJIMYMH MOMEHTOB M3 TIEPBOTO W BTOPOTO PACUETOB.
B Tabi1.7.4 npuBeneHBI pacyeTHBIC 3HAYCHUSI BHYTpeHHUX ycunuit N, M, M* u M>,
MOJTyYeHHBIE W3 MAITMHHBIX PACUYETOB.

Tabmuma 7.4. PacueTHble 3HAYCHUST BHYTPEHHUX YCUIUNA SIIEMEHTOB (hepMBI

Srement | O6osma- N HMzrudaroimume MmoMeHTsl, KH
epMbL YyeHue xkH X 5 X 5
CTePKHS M, M3 My M My M
. B1 -647 +3,99 +2,89 +1,10 -12,19 -9,15 -3,84
Be XHUN > > > H 3 >
o Bl -651 2,19 | 9,15 | =304 | 065 | -1.91 | +1,26
B3 -872 -0,45 -1,42 +0,97 -14,27 -10,16 -4,11
. H1 +368 +6,24 +2,35 +3,89 -21,72 -5,75 -15,97
Hixauit > > > > > 5
ogc H2 +821 +13,66 -3,92 +17,58 -13,40 -6,52 -6,88
H2 +871 -16,18 | -6,60 -9,58 -20,54 | -11,85 | -8,69
P1 -537 -5,33 -2,46 -2,87 +6,24 +2,35 +3,89
P2 +388 +3,44 -1,93 +5,37 -9,90 +0,65 -10,55
Packockr P2 +284 -9,90 +0,65 -10,55 | +37,77 | +0.86 +36,91
P3 -238 +2,36 -0,94 +3,30 -1,71 -0,02 -1,69
-42
P4 +129 -0,61 -0,50 -0,11 +0,19 -0,08 +0,27
Croii C1 -110
TOWKH o 7
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6. Ilogepounntii pacuem cmepicHeli nosicoe hepmot
IIpoBepoUHBIl pacyeT IMIPOTHOCTH JIEMEHTOB (hepMBbI IIPOU3BOIUTCS 110 (hopmyIie

£+£sl,2R
A W Y

HpI/I 9TOM JOJCKHO YIOBJICTBOPATHCA YCIOBUC!

N M R
AW oY

rme W, A, R, - MOMEHT COIPOTUBICHU, IUIOIAAb CCUCHMS U PACYETHOE COIPOTUBIE-
HHUE CTAJIA pacCMAaTpHUBAEMOIl TTaHEIH ITosica.

PacdeTHOE COTPOTURICHUE CTAM IS PACTSHYTBIX JICMEHTOB PEIEeTKU MPU JTAHHOM
THIEe TIpohrIIeid caenyeT IIPUHUMATh ¢ KO3 DUIIMeHTOM yCIoBHUit paboThl Y.=0,85.

TIpoBepouHbIit pacyeT YCTOMIMBOCTH CKATHIX SJIEMEHTOB ITPOU3BOIUTCS IO (hopMyaam
(51) u (56) CHull II-23-81* 6e3 yueTa M3TMOAIONINX MOMEHTOB OT XECTKOCTHU Y3JIOB
(M™).

OTHOCUTENIBHBIN SKCICHTPUCUTET IIPU pacyueTe OIpejesieTcd ¢ MCIIONIb30BaHUEM
OOJIBITIETO M3 KOHIIEBBIX MOMEHTOB PaccMaTpPUBAEMOTO BJIEMEHTA.

B Tabmuiie 7.5 1mpuBeAcHBI AAaHHBIE pacyeTa Ha MPOYHOCTh M YCTOMYMBOCTH. Ilo-
CKOJIBKY B JJAHHOM IIpUMepe ey, /h=0,1 u h/1=1/15, pacueT BO3MOXHO ObLIO BBIIIOJ-
HUTH 6€3 yueTa MOMEHTOB OT XECTKOCTH Y3JIOB U PACIIEHTPOBOK.

Hike npuBongrcest hopMyIIsl JIISI pacdeTa HOCKOBBIX ITBOB KPEIUICHUS PACKOCOB U3
THYTO-3aMKHYTBIX TIPOMUIIEH K oscam.

HockoBsie MBI ClIe/lyeT PACCUHUTHIBATE 10 3-M CEUCHUSIM.

» ceuenne 1-1 - HaA cpe3 (YCIOBHBIN)

MO0 METAJUTy TPaHWIIBl CIUIABICHUS IIIBa / N
o dopMmyiie

#SRWZ"YWZ"YC; BZ:LOS
BZ K f 'lw
« ceuyeHue 2-2 - Ha COBMECTHOE JCHCT-
Bue cun Ny m N, 1o Meramry IIBa IO
¢dopmyie

2 2

+
K21, K321,

<LI5R,, Y.

« ceyeHue 3-3 — Ha COBMECTHOE JCHCT-
BUe cuit N3 m Ny o MeTaluly TpaHUIIbD
CIUIaBJICHUS TIBa 110 hopmyie

Puc.7.15. Cxema pacyera HOCKOBBIX CBAPHBIX

2 2 IIIBOB KpeIUIeHUsI packoca
];f 33 + JZ 43 < 1-1 Ha cpe3 TIO MeTaJuTy TPaHWITHI CIUIABIICHUT;
B z K f7 -lw B z K f7 -lw 2-2 Ha coBMecTHOe jelicTBue cwii Ny U N, 1O
MeTaJUTy 1IBa; 3—3 Ha COBMECTHOE JIEHCTBHUE CHJI
<LISR,, v, B,=105 N3 U Ny TI0 MeTasiTy TPaHHI[Bl CIUIABIIEHHS 1B

IIpu sToM ycwime N oIpejiefiieTcsl B IPEAIIONOXEHU PaBHOMEPHOTO paciipejesie-
HUS TI0 TIEPUMETPY TI'HYTO3aMKHYTOTO ITpOMIIIS HOPMAIBHOTO YCHMIIMS B packoce U C
y4eTOM MOMEHTA OT PaclleHTPOBKM pacKoca.

Yewmua Ny + Ny onpenensiores 1o popMyiiam

N;=N-sin(90° -0,5°); N,=N-cos(90°-0,50"); Ny=DN-sina’; N,=N-cosa’

HeoroBopennbie K03hPUITMEHTHT U pacIeTHBIC COIIPOTHUBICHUS IIBOB CJICAYET IIPU-
aHumath o CHull I1-23-81*.
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Taéauma 7.5. PacueT Ha IIPOYHOCTh W YCTOMIMBOCTD SJICMEHTOB (hepMBI ¢ YIETOM SKCIIEHTPUCUTETOR B y37Iax

NoNe QO0o3HaueHle Eanuuiia CrepxHu

1T BETMIMH H3IMEPCHMH | gepxpero mogca HUXHETo Iogca PAacKocoB CTOEK

Bl B2 H1 H2 H2* P1 P2 P2* P3 P4 C1 C2

1. CeueHnne - 120K1 | I20K1 | I20K1 | 120K1 | I20K1 | O160x6 | [1140x5 | [0140x5 | [0120x5 | [0120x3 | [01120x3 | [1120x80x3

2. Matepuai BCr3mc6 BCr3mc6 BCr3cns 4-1V BCr3cn

3. PacuerHoe MIla 235 235 235 235 235 225 225 225 225 205 205 205

COTIPOTHBIIEHHE

4. Ax10-4 M2 si;7 | s | su7 | s | s | 36,0 26,4 26,4 22,4 13,8 13,8 11,4

5. W, x10-6 M3 383 383 383 383 383 176 113 113 80,9 52,1 - -

6. i, x1072 M 503 | 503 | - - - 6,24 - - 4,66 4,76 4,76 3,28

7. N xkH -651 -872 +368 +821 +871 -537 +388 +284 -238 | -42/+129 | -110 =72

8. M-e KHwM 13,0 2,22 6,80 5,4 -10,6

9. Ry (L,2Ryve) MIla 235 235 223 223 223 225 191(248) | 191(248) 225 225/191 205 205
10. N/A MIla - - - - 168,5 - 147 107,6 - 93,5 - -
11. M/W MIla - - - - - - 47,8 93,8 - - - -
120 [ (10 + 11) < 1,2 Ry, MIla - - - - - - 194,8 201,4 - - - -
13. / M - 3,00 | - - - 4,07 - - 421 421 2,95 2,95
14. - - 3,00 - - - 4,07 - - 4,21 4,21 2,95 2,95
15. A - - 60 - - - 66 - - 91 89 62 90
16. 0} - - 0,808 - - - 0,784 - - 0,624 - 0,803 0,631
17. | o=N/@Ad<R, 7 MIla - 209 - - - 190 - - 170 - 99,3 100
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7.10.2. Tlpumep pacyeTa CTPONUILHON (hepMbl M3 3AMKHYTBIX THYTOCBApHBIX Mpoduei

1. Hcxoouote dannvte. llponer 3manusa L = 24 M, mar depMm 12 M, 3manme 6e3 po-
Hapei, KPOBIS — TPEXCIOWHBIC METAUTMYECKUE MaHeIH M0 MPOTOHAM; BBICOTA 3TAHUS —
7,2 M. PalioH 110 Becy cHeroporo Iokposa — IV. PalioH 110 BeTpoBOMYy HaBICHUIO — 1.

3laHrEe BO3BOJUTCS B HECEHCMHMUYECKOM palfOHE ¢ pacyeTHOU TemIepaTypoil MuHyc 40°C
u BbIme. Kiace orsBercTBeHHOCTHM coopyxkeHust — [I. depma paspesHasi, MIpOICTOM
23,6 M, ¢ TPEyroJIbHOM PEINETKOM, ¢ ONMUPaHNEM B YPOBHE BEPXHETO II0SCa, C YKIOHOM
BepxiHero mosica 10 % orT cepenuHbl mpojieTa K omopaM. CTBEIK pacTSHYTOTO TIosica Ha

(raHIax.

PacdeTHbie COIIPOTHUBIICHUA MaTcpurajia

IIOACOB
PECHICTKN

- R, =330 Mlla - 0912C-6
- R, =330 MlIa - 091I2C-6
- R, =225 Mlla - BCr3mc6

2. Pacuemnsie nazpysxu na 1 m?

OT ITOKPBITHA
OT CHCTa

OT COOCTBEHHOI'O Beca (pepMBI —

OT CBSI3eH

- 628 Ila
- 2354 Ila
167 Ila
- 191la

Grocr. = 628 + 167 + 10 = 805 Ila
oo, = 2354 Tla

3. Ilod6op ceuenuti 31emenmos hepmot

CedeHUs 2JIEMEHTOB ITOSICOB M PENICTKU HA3HAYAIOTCS W3 pacyeTa ¢depMbl IO Tmap-
HupHO# cxeMe. CxeMa hepMBI IIpuBeacHa Ha puc.7.16a. IIpr 3ToOM B COOTBETCTBUU CO

@ 2800 6 % 3000 . 2800
5 gy =100 B3 B4 i=10%
D
S S oy
SE Y Y WY Y
2 |
HI H2 H3  H4'
200)|130 7x 3000 1300,| 200
0)
2800 3000 . 3000 3000
(SN
9
" A
65, , < o s 7
S 13
D
! S
3
vy
~
| ! |
< T2 ] 6 a1 8
o~ o
1300 3000 3000 3000 1500
1

Puc.7.16. PacderHas cxeMa CTPONIIBHON (pepMEI M3 THYTOCBAPHBIX IIpodHIIei
a — bepMFbI I TIpeBapUTEeIbHOTO pacueTa; § — pacueTHas cxeMa (hepMbl
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CHull 2.01.07-85 ycwiusg B 2JIEMEHTaX OIPEACISIIOTCS IIPHU ABYX CXeMax 3arpyXcHHS
BPEMCHHOM HArpy3Koif: Ha BceM IIpoJieTe W Ha ITOJOBMHE Mpojeta. [lo moixydeHHBIM
YCUIIASM TOJIOUPAIOTCS CEUYCHUS JIEMEHTOB (hepMbl KaK IEHTPATBHO-CXATHIX WX TICH-
TPAIBHO-PACTIHYTBIX CTEPXHEH ¢ yuyeToM «PeKOMEeHIAITHA 10 ITPOSKTUPOBAHUIO CTAIb-
HBIX KOHCTPYKITUHA 13 THYTHIX ITpoduieit». PacueTHbIe TIWHBI 3JIEMEHTOB IIPUHUMAIOTCS
o tadm. 11 CHull I1-23-81*.

B Tabmuiie 7.6. mpuBeeHBI YCWINS M CEUYCHUS SJIEMEHTOB, MOJyUYECHHBIC U3 IIpe/iBa-
PUTEIBHOTO pacyeTa.

Tadmuua 7.6. Ycwimst B 2JIeMEHTaX U3 3aMKHYTBIX THYTOCBAPHBIX Tpod et
IO TIpEIBAPUTEIIHHOMY pacueTy

DIleMeHT O6o3HaueHNe Marepuan )I;;I?TLE}I;IIZS[THX Ceveriie CHI(;I: gg;u oafT},
depmur CTepKHS CTepXKHSI Harpysok, kKH «H ’
Bl 0912C-6 =310 [J160x6 -920
Bepxuuit B2 0912C-6 -768 [J160x6 -980
mosic B3 0912C-6 -964 [J160x6 -980
B4 0912C-6 -980 [J160x6 -980
H1 0912C-6 +577 [1160x6 +1123
Huxunit H2 0912C-6 +886 [1160x6 +1123
mosic H3 0912C-6 +984 [1160x6 +1123
H4 0912C-6 +945 [J160x6 +1123
P1 0912C-6 +464 (1140x4 +572
P2 0912C-6 —465 (J100x140x5 -606
P3 0912C-6 +263 (1140x4 +572
Packochl P4 0912C-6 =251 (J100x140x5 —471
P5 BCr3mc6 +92 [J60x140x4 +265
Po BCr3mc6 -89 [180x 140x4 -250
P7 BCr3mc6 -102 [J60x140x4 -180
+42 +265
P8 BCr3mc6 -38 [180x 120x4 -250
+97 +265

4. Ymounenue pacuemuoil cxembot

VYTouHeHMe pacYeTHON CXEMBI OCYIICCTRISICTCS IO pe3yjbTaTaM ITpOYepUMBAHUS Y3-
JgoB (depmel. [Ipu IpodepurBaHUM WUCXOMAT M3 YCIOBHS MAaKCHMAIBHOTO COTVIKEHUS
HOCKOB PAacKOCOB MEXJIy cOOOM WM MEXIY HOCKOM packoca W OIOPHBIM peOpOM WA
dbranem - 20 mMm. Ilo pesyibTaTaMm IPOYECPUUBAHUS OIIPEACISIOT BEIUYUHBI PACIICH-
TPOBKHU CTEPXXHEH PEIICTKHA.

5. Ymounennwiii pacuem chepmot

Hcronp3ys moTydeHHBIE 3KCIEHTPUCUTETHI, COCTABISICTCS JIEUCTBUTEIBHAS pacUeT-
Has cxema ¢depMel (prc.7.166) U BhIIoNHIAETCS pacyeT Ha DBM ¢ yueTOM Bcex BO3ZMOXK-
HBIX COUCTAHUA HATPY30K.

W3 pacdera MOIy9aroT JAeHCTBUTEIbHBIC 3HAUYCHUS BHYTPEHHMX YCWJINN B CTEPXKHSIX:
HOPMAaJIBHBIX CHJI N ¥ CYMMAapHBIX M3THOAOIX MOMEHTOB My 1 M, OT XECTKOCTH y3-
JIOB U PaclleHTPOBOK (M, — MOMEHT B Havajle CTepXHsI, M, — B KOHIIE CTPEXHSI).
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OrpeiesIsioT TakkKe MOMEHTHRI (¢ MCITonb3oBaHueM DBM) 6e3 yuera paclieHTPOBOK B
ysmax MY w M u ollpeieIIroT MOMEHTBI OT PACIIEHTPOBOK M) W M Kak pasHuIly
BEJIMYMH MOMEHTOB M3 TIEPBOTO W BTOPOTO PACUETOB.

B T1a6mn.7.7 mpuBeIeHbl pacucTHBIC 3HAYCHHS BHYTPeHHMX ycwmuit N, M, M™ n

M? | oly4eHHble 13 MAIIAHHBIX PACUETOR.

Tabmuma 7.7. PacueTHble 3HAYCHUS BHYTPCHHUX YCWIUA (pepMBI U3 3aMKHYTHIX
THYTOCBaPHBIX MTpoduieit

Drement | O6ozmauenne N, HMazrudaroniue MoMeHThI, KHM
depMbL CTepXKHSI kH M, M 3( M }31 M, M ;K M 12
Bl -286 +3,10 +3,12 -0,02 -5,91 —-6,26 +0,35
Bepxuuit B2 -741 -2,20 -2,63 +0,43 -3,93 -3,91 -0,02
mosic B3 -958 -3,07 -3,17 +0,10 -5,57 -5,07 -0,50
B4 -968 -5,86 -5,28 -0,58 +0,60 -0,32 +0,92
H1 +568 +2,48 +2,38 +0,10 —-6,06 -6,38 +0,32
Huxunit H2 +894 -2,69 -3,18 +0,49 —4,58 —4,20 -0,38
mosic H3 +998 —4,22 -3,83 -0,39 -4,10 —4,14 +0,04
H4 +957 —4,28 —4,24 -0,04 +0,58 -0,23 -0,81
P1 +461 -3,09 -3,12 +0,03 +1,90 +1,85 +0,05
P2 —458 -0,57 -0,53 -0,04 +0,28 +0,17 +0,11
P3 +272 -3,42 -3,45 +0,03 +1,86 +1,73 +0,13
Packocer P4 =275 -1,50 -1,48 -0,02 +0,47 +0,37 +0,10
P5 +103 -0,39 -0,36 -0,03 +0,09 +0,08 +0,01
Po -85 -0,26 -0,27 +0,01 -0,31 -0,26 -0,05
P7 -118 -0,02 -0,06 +0,04 -0,22 -0,18 -0,04
P8 -29 -0,04 -0,09 +0,05 -0,15 -0,15 0
+107

6. Ilosepounuiii pacuem cmepixcuen u y3.108 gepmeor

IIpoBepka IIPOYHOCTH CTepXKHEH MHpou3BoauTcsd 1o dopmyinam 49, 50 CHull I1-23-
81*, TIpr TOM B pacyeT BBOIATCS MOJHBIE 3HAYCHUWS M3THMOAININX MOMEHTOB M OT Xe-
CTKOCTH M PACIICHTPOBKHM CTEPKHEH.

IIpoBepka yCTOMIMBOCTU CTepKHEU IIpom3BoauTcsa o dopmymam 52, 56 CHull II-
23-81*, mpH 5TOM B pacdeT BBOJLTCS 3HAYCHMS M3TMOAIOINX MOMEHTOB TOJIBKO OT pac-

2>
1neHTpoBoK M ° . Ilpu 3HAYCHUSIX PACIIEHTPOBOK 2JIEMEHTOB B y3iax e/A < 0,25 wiu 3Ha-

M A
YEHUAX M =

< 0,1 TpoBepKa YCTOMIMBOCTHA CTEPXKHEH IIPOU3BOAUTCS IO HOpMYITe

7 CHull I1-23-81* kak IIeHTpaIbHO-CXAThIX.

B Ta611.7.8 npuBeeHbI JaHHBIC pacyeTa Ha MPOYHOCTh U YCTOMYUBOCTD.

Ilocite OBEpPOYHOTO pacyeTa CTEPXHEN MPOU3BOIAUTCS pACUET Y3JI0B 1O (hopMyiam
«PexkoMeHIAIMI O MPOEKTUPOBAHWIO CTAINBHBIX KOHCTPYKIIMUA W3 THYTBIX IpOodUIeii»
(pazznena 4 «Pacuet y31m0B hepM» 1 S «PacueT cBapHBIX IIBOB»).

Hike mpuBogUTCS IIpUMEp pacdeTa yaia.
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Tabomuma 7.8. PacueT HA TPOYHOCTHh U YCTOMIMBOCTD DIEMEHTOB (hepMBbI U3 3aMKHYTHIX THYTOCBAPHBIX Ipod et

NoNe Q603HaueHNe Eaunuiia Crepxuu
nn BEJIMINH HM3MEPEHMA BEPXHETO TIOsCa HIDKHETO II0SCa
Bl B2 B3 B4 H1 H2 H3 H4
1 2 3 4 5 6 7 8 9 10 11
1. CeueHue - 0160x6 [1160x6 0160x6 0160x6 [1160x6 0160x6 [1160x6 [1160x6
2. Matepuai 0912C-6 0912C-6
3. PacueTHOe cONpPOTUBRICHHNE MIla 330 330 330 330 330 330 330 330
4. Ax10™# M2 37 37 37 37 37 37 37 37
5. J,x1078 Mt 1463 1463 1463 1463 1463 1463 1463 1463
6. W, x10-6 M3 183 183 183 183 183 183 183 183
7. 1xx102 M 6,29 6,29 6,29 6,29 6,29 6,29 6,29 6,29
8. iy x 1072 M 6,29 6,29 6,29 6,29 6,29 6,29 6,29 6,29
9. A/ Ay - 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5
10. n - 1,5 1,5 1,5 1,5 1,5 1,5 1,5 1,5
11. Cy - 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12
12. N kH -286 -741 -958 -968 +568 +894 +998 +957
5. MM, CHo +3,09 -2,20 -307 -586 +2,48 -2,69 —422 —4728
~0,59 —393 —557 +0,60 —6,06 —458 4,10 1058
14. M3/ KH M - - - " gjg - - - -
vV
15. (m) - 0,706 0,677 0,798 -
16. Muax/Cx Wy - Ry - ve - - - - 0,162 - 0,133 0,122 -
17. (15) + (16) < 1 - - - - 0,868 - 0,810 0,920 -
18. i M - - - 3,000 - - - -
19. I M - - - 3,000 - - - -
20. 1, M - - - 3,000 - - - -
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Ilpodoayxcenue mabn.7.8

1 2 3 4 5 6 7 8 9 10 11
21. MY kH-M - - - 0,50 - - - -
22. Ay = I fiy - - - - 48 - - - -
23. Xx = Ay Ry/E - - - - 1,9 - - - -
24. hy =lyfiy - - - - 48 - - - -
25. Ry =Dy Ry/E - - - - 1,9 - - - -

MY .4
26. ~ <0,1
27. Quin - - - - 0,829 - - - -

N
28. C=—— MIla 316
Q- A,
Taomma 7.8. To Xxe 1 packocoB

NoNe QO0o3HaueHle Eanuuiia CrepXHH PaCKOCOB

T BEJTMIUH HM3MEPEHII P1 P2 P3 P4 P5 P6 P7 P8

1 2 3 12 13 14 15 16 17 18 19

1. Ceuenue - (0140x4 | J100x140x5| [1140x4 | [0100x140x5 | C160x140x4 | [180x120x4 | (J60x140x4 | [J80x120x4

2. Matepuai 0912C-6 BCr3mc6

3. PacueTHOe cONpPOTUBRICHHNE MIla 330 330 330 330 225 225 225 225

4. Ax10-4 M2 23 21,76 23 21,76 15,36 15,36 15,36 15,36

5. Jx1078 m* 671 639 671 639 375 309 375 309

6. W, x10-6 M3 95,9 91,3 95,9 91,3 53,6 51,5 53,6 51,5

7. 7y x1072 M 5,55 5,27 5,55 5,27 4,94 4,48 4,94 4,48

8. iy><10'2 M 5,55 4,05 5,55 4,05 2,52 3,27 2,52 3,27

9. As/Aw - 0,5 0,7 0,5 0,7 0,75 0,75

10. n - 1,5 1,5 1,5 1,5 1,5 1,5 1,5 1,5
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Ilpodoayxcenue mabn.7.8

1 2 3 12 13 14 15 16 17 18 19
11. Cx - 1,12 1,10 1,12 1,10 1,065 1,105 1,065 1,105
-2
12. N xH +461 -458 4272 -275 +103 -85 -118 ¢
+107
L. MM, Hoar -3,09 -0,57 342 -1,50 -0,39 -0,26 -0,02 -0,04
+1,90 +0.28 +186 +047 +0,09 -0,31 -0,22 - 015
1. M2/ Hoar B -0,04 B -0,02 . +0,01 +0,04 4005
+0,11 +0,10 -0,05 - 0,04 0
N %
15. 3R 7. - 0,511 0,509 - - 0,176 0,122 0,20 -
16. Mo /Cx Wy - Ry - ¥e - 0,092 0,017 - - 0,032 0,024 0,017 -
17. (15) + (16) < 1 - 0,603 0,526 - - 0,208 0,146 0,217 -
18. i M - 2,374 - 2,613 - 2,864 2,864 3,124
19. I M - 2,137 - 2,352 - 2,578 2,578 2,812
20. I M - 2,137 - 2,352 - 2,578 2,578 2,812
21. M KH-M - 0,11 - 0,10 - 0,05 0,04 0,05
22. D = I iy - - 39 - 45 - 58 52 63
23. b = Ao R JE - - 1,54 - 1,78 - 1,90 1,73 2,08
24. Ly =1, /iy - - 39 - 58 - 79 102 86
25. Ay =y [Ry JE - - 1,54 - 2,32 - 2,61 3,39 2,85
26. v,
M- A - - < 0,1 - <0,1 - < 0,1 < 0,1 < 0,1
N-W
27. Qumin - - 0,875 - 0,822 - 0,712 0,550 -
N
28. o AT, MITa 240 154 78 140
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b,
t—"><—
1 1
RN R
| |
| |
bp

140 x 140x 5
09r2C-6

Puc.7.17. Y3en KpelieHHsI pacKOCOB K BEpXHEeMY IMOSICY CTPOIMIIBHON (hepMBI
W3 3aMKHYTHIX THYTOCBapHBIX TTpodbuiei

B yziie depMbI mpoBepsOTCS
1) IIpouyHOCTh Ha IIPOJIABIWBAHNE (BBIPHIBAHKWE) YYACTKOB ITOJIOK IT0sICA, KOHTAKTH-
DPYIOIIHX C 2JIEMEHTAMM PEIETKI, IIpoBepsieTcs o hopMyiie

15M, Ve Va Vp Ry -t,%(d+ ¢+ ,/2b,,f)

’Np’+ <
(O,4+1,8 z)f-sin(x

hy

Ny =— 458 xH; My =- 9,569 kH-M; Ry, = 330- 106 xT1a;
Npp =—T741 kH; b, = h,= 0,16 M; £, = 0,006 M; A,p= 0,10 Mm;
I = 0,005 M; 2¢ = 0,023 M; o = 46,0°; sino, = 0,7193;

L= Ol 01390 4, = 37,0110 M2 A, = 23107 a2,
0,7193
Ay =21,76-107 M2 v, =0,95; y,= 1 (IpoTaBIuBaHuEe).
Np | 741

=0,61; yp=1,5-0,61=0,89

Ay Ry, | 37,01-107*-330-10

by by 016-0,14

= 0,01
! 2 2
1L3\M .
" :’Np2’+71’2’:458+wz466,5 KH
hp ,
Yo Ya-Vp Ry -t,%(dz +c+,l2b,,f)
Yo = =

c) .
0,4 +18~= |
(,+,d)sm(x2

~0,95-1-0,89-330-10° -0,0062 (0,139 + 0,0115+2-0,16-0,01)

0,0115
(0,4 +18 013 )0,01 0,7193

=06842 xH

Nn<»n
V3elI 110 TIPONaBINBAHUIO TIPOXOJINT.
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2) YCcTOMYMBOCTE OOKOBOM CTEHKH I10SCa B MECTE IIPUMBIKaHMA CKATOTO pacKkoca

byy 014
b, 016

=0,875> 0,85 - mpoBepKa TpeOyeTCs U IIPOU3BOAUTC 1O (popMyIIe

b

n
sin? oy

Np < 2ycy,KRy,,t,,

B 016
N, =—- 458 xkH; =095, 2=—>—
n e 1, 0006

0,16
10 _o31kH> N, .
0,7193> 2

=26,67>25—> v, =08; f—”<40—>K:1.

n

2.0,95-0,8-1.330-10% 0,006

VY3ern o YCTOP'I‘II/IBOCTI/I OOKOBOI1 CTEHKH II0sICa IIPOXOINT.

3) IIpoYyHOCTh BJeMEHTa DPEIIETKH B 30HE IIPUMBIKAHUS K IIOSICY IIPOBEPSETCS IO
dopmyie

’Np ’ . 0,5

MP’<’YC"Yd'K'Ryp'Ap_
h, — 1+0013b,/1,

Z

@) packoc P2 - 100x140x5 0912C-6  h, # by, mo3TOMY

2 L),
3\ T Teb,/h, )

b, 0,14
_p:—’ = =1 = : =
= 5005 28<40>K=1; v.=10; v;=10.
R,, =330-10° KlIa; by _ 016 _ 26,67; A,y =23-107% m?
t, 0,006
2 1
7=2|1+————|=0944
3 |, Ol4
0,10
B 0,5:0,569 _
y1_458+0’T_46O,8 kH
3 -4
y = 1-1-1-330 10 -23-10 0.944 = 532 KH
140,013 - 26,67
Nn<n

Y3ell o IIpOYHOCTH packoca P2 mpoxomT.

0) packoc P3 - 140 x140x4 0912C-6

N,3 =+271,7 xH; M= 3,42 kH-m; Ry, = 350-10% KIla; A, = 21,7610 m*
h
hy=b, >z=1 L= 014 3540 5Kk =1.
t, 0,004
v.=10; v;=12 (BbIpBIBaHUE)
_ 05342
=271+ 014 =283,2 kH

_1.121:330-10%-21,76-107*

r2= 140,013 26,67 =640 kH
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Nn<»n

Y3ell o IIpOYHOCTH packoca P3 mpoxomT.

4) IIpOYHOCTH CBAPHBIX IITBOB IIPUKPEIUICHUS PACKOCOB TIPOBEpSIeTCs 1T0 hopMyIre

{]Np! e Mp’J(OJS + 0,011’"J
" ‘

2h,,
Bfkf + b,

sin o

<Y Rur Ywr

Packoc P2
Br=10,9; kr= 0,006 M; v, = 1,0; y,p=1; Rppp= 215-10° kl1Ia; hyp = 0,10 M; by = 0,14 m;

sino, = 0,7193

’Np2’+%

= 460,8 kH (u3 pacuera 11.3a)
By
¥y =Ye Ry Ywy =1-21510°-1,0=215.10° klla

_ 460,8(0,75+0,0126,67) _

200,1-10° lla
0,9-0,006( 0,10-2 +0,14)

N

0,7193

J1<»m
IIpounocTs mpuKpeItIeHns packoca P2 obeclieueHa.

Packoc P3
Br=10,9; k= 0,005 m; v, = 0,95; Yp= 1,0; Rppzr= 215-10° kl1Ia; hyy = bz = 0,14 ™;
o3 = 47,49°; sinoz; = 0,7372

0,5 Mp3]
’Np3’ + - 283,2 kH (u3 pacuera 11.36)
»

Y2 =Ye - Rup Yy =0,95-215.10°-1,0=204,25 xIla

_ 283,2(0,75+0,0126,67)

0,14-2
0,9-0,005( 07372 +0,14)

) =123,1.10° xlla

Nn<»

IIpounocTs mpuKpeItIeHns packoca P3 obecrieueHa.

7.10.3. IIpumep pacueTa nuadparM KecTKOCTH W3 MPOHUINPOBAHHOIO HACTWIA B MO-
KPbITHH OTHOATAKHOTO 3JAHMS.

TpebOyetca paccumTarh aradparMy KeCTKOCTH U3 ITPODIIMPOBAHHOTO HACTWIA Map-
km 1160-845-0,7, BBHITOTHAONETO (DYHKIIUIO TOPM3OHTAIBHBEIX CBA3CH B ILUIOCKOCTH
BEPXHUX IIOSICOB CTPOIMMIBHBIX (hepM ITOKPBITUS OJHOSTAXHOTO 3/IaHUS HA BETPOBYIO
Harpy3Ky ¢ TopIia 37aHUs.
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IIpomer 3manusa 24 M, mIar CTPOIMIBHBIX epM 12 M.
Pasmep muadpparmsr xectkocti L =24 M, B=12 M

L 24
= =9>
B 122

BerpoBast Harpyska co CTOMKM TOpIIeBOTO (haxBepka IIpH OIMPAHUK CTOUKK B YPOBHE
BEPXHETO TTosica CTPOIMIBbHOM hepMbl Fyr= 29,42 kH. (IV — BeTpoBo#f paiioH, OTMETKa
HU3a CTPOIWIBHOMN KOHCTPYKITUK 18 M).

PaccmarprBaem nuradparMy XeCcTKOCTH Kak Oaliky, 3arpy:KEHHYI0 COCPEOTOYCHHBI-
MU cutamMu Fy.

F, F, F,
6000 6000 6000 6000
\ \
\ 4 \ A \ 4 9
T 3 4 5 6 7 ) 1
A 24000 ]
Rl i
9
44,13 242 e ¢
; 14,71
1471 44,13
29,42 g

Puc.7.18. PacuerHad cxema guadparMbl KeCTKOCTH ITOKPBITHS
B IJIOCKOCTH BEPXHUX TTOSICOB CTPOMUITBHBIX (hepm

Fy=29,42 xH; R = 44,13 xH
M, = 44,13.12,0 — 29,42.6,0 = 353 kH-M

ITorounoe CABUTAIONICC YCUINC B IIPOAOIBHBIX COCAMHCHUAX HACTHUIIA
0 4413

B 12
CoenHEHNWE JTUCTOB HACTHIIA MEXIY 00O B JIAHHOM CJIydae BBIIOMHSIETCS € TI0-
MOIIBI0 KOMOMHHUPOBAHHBIX 3aKJIeIIOK Tua 3K4,8x8.
Homyckaemoe cpesallee ycuide Ha OJHY KOMOWHHUPOBAHHYIO 3aKIEIKy [N,] =
=120 xrc = 1,17 xkH.
TpebyeMblit Iar 3aKIenoK

5= m[N,] _09-117
T 3,7

rne m = 0,9 — koadduiueHT yCIoBUN pabOTHI U 3aKICIIOYHBIX COCIMHEHNHN.

B mpemenax muadparMbl OpUHUMAEM IIAr 3aKICTOK 280 MM.

Ilo mmpoobHBIM KpasiM JTrachparMbl HACTHIT IIPUKPEILISCTCS K JIEBIATH IIPOTOHAM ca-
MoOHape3aoImuMa 0oITaMy Truira M6x 20.

Hormyckaemoe cpesarolee ycvuive Ha onuH ooir [ Ngl= 320 xre = 3,14 xH.

OrpesieisieM HEOOXOAMMOE KOJIMYECTBO OOITOB JIIST KPEIUICHUST HACTHIIA K IPOTOHAM
(Hymepaltvs IIpOTOHOB TIPUBE/ICHA HAa PACUETHOM CXeMe).

=37 xH/™m

=0.284 w,

IIporoHsr «1» 1 «9».

N=2 050=31 4530=55«H
B 12,0
TaC @ — mar IporoHoOB.

IIpuarmaem mBa 6omra 2%3,14 = 6,28 > 5,52
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IIporoHsr «2» 1 «8».

_Q 4413
N=F%=T130

npuHuMaeM 4 6onta 4x3,14 = 12,56 > 11,03 kH
IIporoHsr «3» 1 «7».

N = 4413 15+ 14,71

12,0 12,0

npuHuMaeM 3 oonrta 3x3,14 = 9,42 > 7,35 kH

3,0=1L03xH

1,5 =7,35kH

IIporousr «4» 1 «6».
N = 14,71

-3 =368xH
)
npruHUMaeM 2 0oJTa.

B cepemute muadparMbl cpesbIBaOINCe ITPOJOIBHOE YCWINE MMEeT HyJIeBOe 3HAUe-
HHE, HO ITOCKOJIBKY B 9TOM MeCTe HACTHJI pa3pes3aH, K IPOTOHY «b», KaK KpaifHell oro-
pe, HaCTWJI KPEeIIUTCS IByMST OOITAMU B KaX/IOH BOJIHE.

IIpoBepsieM MPOYHOCTH COCNMHEHUS HACTWIA C TIPOTOHAMU «l» W «9» B ymiax nua-
(bparmel.

Tlo momepeyHoMy Kpawo auadparMbl Ha KaxIblii M3 OOJITOB, KPEISIIIAX HACTHAI K
KpalitHeMy TIpOTOHY B Kaxjoi BoiHe yepes 211 mm (st Hactwia H60-845-0,7), neiicr-
BYET yCHJIHE

TIC # — 4YUCIIO CaMOHAapE3aromx OOJITOB Ha KpaﬁHCM IIPOTOHE.
_120 _
0,211
4413

X

=0,77 xH

Tak xak B yrmax auadparMbl YCTaHOBICHO IO JBa OOJITa, YCVUINE Ha KaXXIbIH U3 HUX
CHIDKAETCS BlIBoe, TO ecTh N, = 0,39 kH.

N, =222_976 kH
VVi+ Ny 0,392 42,76

IIpu pacdeTe CTPOMMIBHBIX hepM, BXOMSIIIMX B cOCTaB AnadparM KeCTKOCTH, Heo0-
XOIUMO JOTIOTHUTEIBHO YIeCTh YCUIIE, BOSHUKAIONIEE B BEPXHUX ITOSACAX CTPOIIBHBIX

depm
N =M 33 _ 594 opy.
B 12
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TJIABA 8

DAXBEPK

8.1. OBIIUE NOJOXEHNA

DaxBepK-KapKac CTEHOBOTO OTPAXICHUS IIpelHA3HAYCH JUIST BOCIIPUSTHS HATPY30K
OT CTCH U IMepe/lavil X Ha OCHOBHBIE KOHCTPYKIIMM Kapkaca W dyHIaMeHThl. B 3aBucu-
MOCTHA OT MeCTa PACIOJOXCHUS pa3indaioT (haxBepK MPOJOJIbHBIN, TOPIIEBO, (axBepk
BHYTPECHHUX CTEH M TIEPeTOpoJIoK. B MecTax mepernasioB BBICOT BBIMOMHSIOT ITOJBECHOM
tdaxsepk. CToiiKH 1TOIBECHOTO (haxBepKa KpemsT K CTPOIMMIBHBIM WK TTOJCTPOITIBHBIM
depMmamM.

Croiiku (haxBepKa yCTAHABIMBAIOT B TOpIlax 3/IaHUS, KaK IIPABIIO 4epe3 6 M, a Juisd
MIPOJONBHBIX CTCH MpU Iare KoJoHH 12 M u 6ojnee. B BBICOKMX 3MaHUSX IIPU JIETKOM
CTEHOBOM OTPaXkJICHWU W TITare OCHOBHBIX KOJIOHH 12 M cTOiKM ¢haxBepka MOTYT HE yc-
TaHABIWBATHCS, MIPU STOM CTCHOBOE OTPaXJICHWE KpEIsT K PHUreIsiM IpojeToM 12 M,
MIPUKPEIUICHHBIM K KOJIOHHaM. B cocTaB chaxBepka BKITIOUAIOTCS CTOMKH, PUTEIH, BET-
poBble hepMbl U OaTKK, cBA3M. KOHCTPYKTHUBHBIC pellieHus (hpaxBepka B OCHOBHOM OII-
PeJIeIISIOTCS TAKUMU JIAHHBIMM, KaK THIT CTEHOBOTO OTPaXIIECHUS, Iar KOJIOHH, HATUIKe
MOCTOBBIX KPaHOB, THIT KOHCTPYKITAMN TOKPBITHS, HATUINE ITPOEMOB, BBICOTA 3IAHUS.

8.2. CTONKH ®AXBEPKA

Croitkn (paxBepka OOBMHO ONUPAIOTCI Ha (QYHIAMCHT MMIAPHUPHO W KPEISITCI K
KOHCTPYKITUSIM OCHOBHOTO KapKaca B YPOBHE ITOKPBITHS, K TOPMO3HBIM KOHCTPYKITHSM
KPaHOBBIX ITyTEH, IEPEXOIHBIM IUIOINAAKAM U BeTpoBbIM (hepmam. Ha puc.8.1-8.3 gaHbI
TIPUMEPBI CXeM IIPOJOJIBHOTO W TOPIIEBOTO (haxBepKa CTCH U3 KeJIe300eTOHHBIX TTaHeei.
IIpuMeHSIOT TP OCHOBHBIX THIIA CTOEK (pUC.8.4).

Tun a - croifka IOCTOSTHHOTO CeYeHUs. PeKoMeHIyeTcsT BO BCeX CIyvasix, €ClId 3TO
MTO3BOJISIET TabapuT B MIpeJiesiaX KOHCTPYKITHI TTOKPBITHS.

Tun 6 - cTolika cTyrneHYaTasi ¢ YMEHBIIICHHBIM CEUCHHUEM B IIpejieliax KOHCTPYKITHH
MOKpPBITHS. [IpuMeHsieTcsT B cllydasix, Korjia rabapuT KOHCTPYKITAN TOKPBITHS IIPEIISITCT-
BYET Pa3MEIICHUIO CTOUKI TTOCTOSHHOTO CEUCHUS.

Tun 6 - cocTtaBHas CTOMKa. BKiIo4aeT OCHOBHOIM CTBOJ M OTOJIOBOK B IIPEEJIax BbI-
COTBI CTPOIMIIBHBIX (hepM, COeTMHEHHBIX IMAapHUPHO. PackperursieTcss B ypOBHE BEpPXHUX
W HIDKHUX TTOSICOB CTPOTHMIIBHBIX (hepM.

Croiiku (haxBepKa B 3aBUCMMOCTH OT PACYETHBIX YCWJIMA W BBICOTHI BBITOIHSIOT U3
JTIBYTABPOB C ITapaUICIBHBIMU TPAHIMHU TIOJIOK, OO KOPOOUYATBIMHU, M3 THYTBIX 3aMKHY-
TBIX CBApHBIX Mpodell WIN ropsueKaTaHbiX IBEUICPOB. B 3MaHUIX JErkKoro TUMa JUIsd
CTOEK I1eJIeCO00Pa3HO TIPUMEHSITh TOHKOCTCHHBIC THYTOCBapHble mpodwin. 1o cpasHe-
HHUIO C TropsiYeKaTaHbIMU, TOHKOCTEHHBIE MPOoG 0baa1aoT 6ojlee BEICOKUMU T'eOMeT-
PUYECKUMHU XapaKTePUCTUKAMM TIPW PAaBHBIX IUIOMIAISX ITOMepevHoro ceueHusi. Ha
puc.8.5 mpuBeNCHBI Pa3TUUYHbIe THIIBI CEUeHMWN cToeK ¢axpepka. st MCIIOIB30BAHUS
MePEXOIHBIX TUIOIIAJ0K B KAYeCTBE BETPOBBIX KOHCTPYKIIUIM TOPIEBOTO (haxBepka OaIku
W HACTHJI CMEXHBIX TUIOTIAIOK COSTUHSIIOT MEXTy coOOi, TIpeBpalias ux B Hepaspe3Hyio
TOPU3OHTANIBHYIO OaJKy, OIOpaMU KOTOPO# CIyXaT ITOAKpaHOBbIe Oaynku. I[Lmormamku
OIMUPAIOT Ha KPOHIITEHHBI, TIPUKPEIUICHHBIC K cToMKaMm (daxBepka. PaccuuThIBaOT IUIO-
IMAJIKN Ha COBMECTHOE JIEHCTBHE BEPTUKAIBHONW HATPY3KHM HA IUTOIIAIKE W TOPU3OHTAIb-
HO# — oT BeTpa. lIpy OTCYTCTBHUM ITEPEXOIHBIX ILIOMIANIOK IS ITPOMEXYTOYHOM OMOPHI
BBICOKMX CTOEK TOPIIa 37aHUS BBITONHSIIOT BETPOBYI0 hepMy. Peakiiust BeTpOBOi hepMbl
repeaeTcs MO0 Ha MTOIKPAHOBBIC OATIKH, JIMOO Ha CBI3U IO KOJIOHHAM.
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Puc.8.1. IIpomoabHbIil haxBepK B 3TAHUH ¢ MOCTOBBIMHM KpaHaMU IIpH Iiare ¢epM 6 M
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Puc.8.3. TopueBoi ¢gaxpepk
1 - crolika; 2 - IPUKOJIOHHAA CTO#Ka; 3 — pacmopka; 4 — mepexojHas TUIoIaIKa
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Puc.8.7. Ilpumep pelltleHHUd TOPLEBOTO (haxBepka,
00pa3yIollero XKecTKylo auadparmy
1 - pactiopka; 2 - cB43b; 3 — CcTOlKa;
4 - purenb MOKPHITUA; S - paciiopka CBI3eH
B YPOBHE TOPMO3HOM OaKn
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Puc.8.5.Ceuenusd croek (haxsepka
a - TopsAYeKaTaHbIil ABYTaBp; 6 - KopoOyaroe,
W3 JABYX TIBEJUIEPOB; 6 - 3aMKHYTBIM THYTO-
CBapHOH IIpodUIlb; 2 - OTKPHITHIA CBapHOM
pod Wb W3 TOHKOCTEHHBIX XOJIOTHOTHYTHIX
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Puc.8.6. Hecymnmii paxBepk
1 - croiika; 2 - pacnopxa;
3 - CBA3M; 4 - IIPOTOH KPOBIIM;
5 - oOBs30YHag Oarka

B Tex cimydasx, korma He IIpejrionara-
ercd B OyIyllleM paclliipeHue 3IaHud,
TOpIeBO (haxBepK I11e1eco00pa3HO BHI-
OJHITh HECYIUM, T.€. IPUHUMAIOIINM
Harpy3Ky oTr Tokpertusd. [lpu sTomM 1Ipo-
TOHBl WJIM TAHEJIW MOKPBITUS OIUPAIOT
Ha OOBJ30YHBIC OAJIKW, YCTAaHOBIICHHBIC
Ha CTOUKHK (paxBepKa, a CTOMKU pacKpell-
JSIIOT B IUIOCKOCTHA  TOPIa  CBA3IMU
(puc.8.6).

B KOpOTKMX M BBEICOKMX 3JaHUSIX TOP-
1eBoit paxBepk I1esecoodpasHo BKIIOYATh
B IIPOCTPAHCTBEHHYIO PabOTy BCEro Kap-
kKaca. PackpeIUTeHHBII B IUIOCKOCTHA TOP-
1ma cucTeMoit cBsseit (puc.8.7) daxsepk
CIIYKHUT KECTKOM OIOpO IsL JUCKa I10-
KPBITASI W TPUHAMAECT TOPU3OHTAIBHBIC
BO3JIEUCTBAS OT BETpa U KpPaHOB. OTO
MO3BOJSIET YMEHBIIIUTh W3TAOAIONINE MO-
MEHTBl W PACUETHYIO JUIMHY OCHOBHBIX
KOJIOHH U IMOBBICUTH KECTKOCTh KapKaca.
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B TopIiax 3maHus MO OCSIM OCHOBHBIX KOJIOHH YCTAHABIUBAIOT TIPUKOIOHHEIC CTOUKM.
BBuUIy orpaHMYeHHOTO TabaprUTa WX BBITOIHAIOT KOPOOYATOTO CEUCHUS U PACKPEIUISIOT
K OCHOBHBIM KOJIOHHaM. Ha puc.8.8 TpuBefieHbI IPUMEPhI PEIIeHAS KPEIUICHUS TIPUKO-

JIOHHBIX CTOCK K CILTOINTHOCTCHYATHIM W PCHICTYAaThIM KOJIOHHAM.
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1 - crolika; 2 - OCHOBHAd KOJIOHHA; 3 — KPEMeXHBIA 3JIeMeHT

8.3. PUTEIN ®AXBEPKA

Pazmgaior 1Ba TUIA pUTesieli paxBepka — Hecyuji e, BOCTIPUHIMAIONIE HATPY3KY OT
Beca CTeHBI W TOPU3OHTAILHBIE BO3ICHCTBIA (BeTep, CEMCMIMIECKIE CUIIBI) W 6empoeble
PUTENTA, BOCIIPMHAMAIOIIEC TOJHKO TOPU3OHTAIBHEIC HArPY3KHU.
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Puc.8.9. @axBepK CTeH U3 TPEXCIOWHBIX METAIINYECKUX TTaHeTel
1 - croiika; 2 - pureib

Ha puc.8.9 npu-
BelleHa cxeMma (hax-
BEpKa CTEH W3 TpeX-
CJIOMHBIX METaJUIU-
YECKUX HaHeJen.
Purenu pacronara-
IOT TI0 BEICOTE Yepes3
2,4 M, 9TO COOTBET-
CTBYET HeCyIein
CITOCOOHOCTH TIaHE-
Jelt Ha BETPOBBIC
Harpy3ku. Pwurenu,
BOCIIPUHUMAIOIIIE
TOPU3OHTAIBHBIE W
BEPTUKAIBHEIE Ha-
TPY3KM — HAaJIOKOH-
HBIE, TOJOKOHHBIEC
W B MECTax CTBIKOB
TMaHeJIel BBITIOIHI-
0T KOpPOOYaToro ce-
YeHUSI W3 THYTO-
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CBapHBIX IIpodueil. PamoBeie pureIn, BOCIIPUHUMAIONINE TOIBKO BETPOBYIO HATPY3KY 1
ITOKOJIbHBIC BBITIOTHSIOT U3 ITBEJLICPOB.

a) 6) I_ 8)
1 1

2) a)

JLJI_LJjLJJf_]f_]

Puc.8.10. Ceuenus pureneii ¢paxBepka CTEH U3 TPEXCIIOMHBIX METAIUIMUSCKUX TMaHeIeH
a — HaJOKOHHBIH, § — TOJOKOHHBINH; 8 — CTHIKOBOM; ¢ — IIOKOJIBHBIN; d — PSIIOBOH

1-1 Purenmm creH w3 Boil-

/\ HUCTBIX  acOeCcTOILIeMEHT-
~1
[ - {  HBIX JIKCTOB BBIIIOIHI-

I0TCA W3 TIBeJIepoB. JLisd
YMEHBITICHAST ~ W3THOaro-
IMero MOMeHTa OT Beca
CTeHBI ¢ TIOMOINBIO TSDKeH
YCTPanuBaIOT TIPOMEXYTOU-
Hylo  OIloOpy  puresieit
(puc.8.11). Hdna ¢ukca-
IIMA OITOp TIOMBECKU Pac-

KpCIUEAIT ¢ IIOMOIIBIO
HITIPCHTICIIAL, BKIIKOYAIOIIC-
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Puc.8.11. ®axBepK CTeH M3 BOJIHMUCTHIX acOECTOLIEMEHTHBIX

JINCTOB

CTOMKY MEXIY PUTCIISIMIU.

Q Q BerpoBble puremm camo-

HECYIINX, B TOM YHCJIC
KHMPIIMYHBIX CTCH, KPCILAT

1 - purens; 2 - pactniopka; 3 - TIogBecKa K KOJIOHHaM U CTOMKaM

A At

+ + 71

B A pa—yat

Puc.8.12. KperuieHre BeTpOBOTO
purens KUPIUIHON CTEHBI K
KOJIOHHE
1 - croiika; 2 - pureIs;

3 - pacrmopka

TakK, 4TOOBI ObLIa obecIie-

yeHa cBoboja IepeMelne-
HUS WX 110 BEPTUKAIM TIpU ycajike KIIAIKU
(puc.8.12).

Kpermenue croek daxpepka K KOHCTPYKITUSIM
TMOKPBITUSL [IPEyCMOTPEHO TOCPEICTBOM T'MOKUX
IUIAHOK TOJIMHUHOMN 8§—-10 MM, HE HPEISITCTBYIOIIIX
BEPTUKAIBHBIM  TIEPEMEIICHUSIM  CTPOITHIIBHBIX
KOHCTPYKITUI M PacKPEIUISIONNX CTOHKKA B TOPH-
30HTAIBHON IUIOCKOCTH (puc.8.13) K KeCcTKOMY
JIACKY TIOKPBITAS B YPOBHE BEPXHEIO IT0OsICa CTPO-
MATBHBIX (hepM U K CBA3IM B YPOBHE HIDKHETO
mosica CTpOHWIbHBIX (epM. Ecium momoxeHue
CTOHKHU U y3JIa TOPU3OHTAIBHBIX CBA3CH MTOKPHITHS
HE COBIANAIOT, PEaKIIUI0 CTOUKHW IepealoT B y3-
JIBI CBSI3EH TIOCPENICTBOM paCIpe/leTUTeIbHBIX Oa-
Jok wim mmrpedreist. Ha puc.8.14 u 8.15 mpuBe-
JIEHBl y3JIBl [IPUMBIKAHUS CTOEK (haxBepKa K TOp-
MO3HBIM (hepMaM U IUIOIIAIKaM KPaHOBBIX ITyTEH.
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8.4. PACYET DIIEMEHTOB ®AXBEPKA

Crolikn (haxBepka pacCUMTHIBAIOT KaK CXATO-W30THYTBIE CTEPXKHW Ha HAarpy3Kh OT
BeCa CTEHOBOTO OTpaXJCHWsI, BeTpa U CEUCMUYECKUX BO3JIEUCTBHUI, COOCTBEHHOIO Beca
TOPMO3HBIX Y TIEPEXOAHBIX IUIOMIAJ0OK U ITOJIE3HONW HArpy3KW Ha HUAX, COOCTBEHHOTO Beca
CTOEK, TTPOMBINUICHHBIX TPOBOJOK W T.II.

BerpoBas Harpyska HpUKIAIbIBACTCA IIEPHEHANKYISAPHO TDIOCKOCTA CTEH, a €€ HOp-
MAaTHWBHOE 3HAUCHUE OIpeessieTcs GopMynon

w=wykc,
IIle Wy — HOPMAaTWBHOE 3HAYEHWE BETPOBOTO IAaBIEHUS; k — KO3(D(UIINECHT, YIUTHIBAIO-
WA U3MEHEHWE BETPOBOTO JIABICHUS 110 BEICOTE; ¢ — adPOAWHAMUYCCKUAN KOA(DOUITHA-
EHT.

3HaveHrss KoapPUIMeHTOB onpeeaioTes mo 1mr.6.4-6.6 CHull 2.01.07-85 «Harpys-
KU 1 BozjieticTBUs». KoobOUITMEHT HANEXHOCTH 10 BETPOBOU HAIDY3KE Y IPUHUMAIOT
1.4.

PacuerHas mnvHa cTOeK MIPUHUMAETCS PABHOU PACCTOSHUIO MEXY TOYKAMU pacKpe-
wieHnsl. PackpelrieHre cToek (axBepka B IUIOCKOCTHA CTEHBI OCYIIECTBISIETCS KOHCT-
PYKIIMSIMKA OCHOBHOTO Kapkaca, a Takxke pacnopkamu. [Ipu BeicoTe ceuenus o 350 Mm
W JIETKOM CTEHOBOM OTPaXIEHUW Pa3BA3KOU CTOEK CIyXaT pureau daxpepka WIA DJie-
MEHTBI KapKaca CTEHOBBIX MaHeJel. Pactiopky Ui yMEHBIIEHUSI PAacUYEeTHOW JUTUHBI
CTOUKHN B IUTOCKOCTH CTEHBI YCTAHABIMUBAIOTCS TOJIBKO B TOM CIIydae, €CIIM CTEHOBOE OT-
paxJieHre W puresan (paxBepka He 00eCIIeUNBAIOT HAJIEXKHONK MX (hUKCAITAN.

CHull II-23-81* penraMeHTHpyeT I'MOKOCTH CTOEK (paxBepKa, KOoTopas He JOJDKHA
npesbiiark 210-60 o, e a=N/QAR,y, u upuHumaercst He MeHee 0,5. ComracHo
CHulI 2.01.07-85 mporubsl cToeK W pureieit daxBepka He JOJDKHBI TIpeBbImaTs 1/200
mpoJieTa 3IeMeHTa. MaTepranl KOHCTPYKITWA daxBepKa HazHAYaeTCd B 3aBUCUMOCTH OT
CTETICHU OTBETCTBEHHOCTHW M YCIIOBUU PaOOTEL IIEMEHTA ¢ YIETOM KIMMATHIECKOTO paii-
OHA CTPOUTENBCTRA.

[Ipy Ha3HaYeHWM MapoOK CTalei UL SIEMEHTOB (hbaxBepKa CIeIyeT PYKOBOJCTBOBATE-
cda Tabi.50*, a Ttakke ykazanwsamu 1.2.1*% CHull 11-23-81* «CrajapHble KOHCTPYKITHH».
IIpr »TOM puUrean KUPIUYHBIX CTEH CIEIyeT OTHOCUTH K KOHCTPYKIIMSIM TPYIIIBL 2,
CTOUKM, BETPOBBIC (PepMBI W IUIOIAJIKA, PUTEIA — K KOHCTPYKIASIM TPYMITBI 3, BCIO-
MOTaTelIbHBIE IEMEHTHI (haxBepKa — K IpyIie 4.

MoHTax cToek mpoaoIbHOro (haxBepka PeKOMEHIYETCS ITPOU3BOATE OTHOBPEMEHHO
C YCTAaHOBKOUM KOJOHH W IOAKPAHOBBIX OaloK. [0 yCTAHOBKW ITOKPBITHSI CTOUKHU Bpe-
MEHHO PEKOMEHIYETCS PACKPEIUISITh MOHTAXHBIMU PAcIOpKaMKW Ha IIOJAKPAHOBEIE Oal-
ku. Croliku (haxBepka OeCKpPaHOBBIX 3/[aHWN PEKOMEHYETCS YCTAaHABIUBATE ITOCIE MOH-
Taxa MOKPBITHA.

g obneryeHWd BBIBEPKW CTOEK IIPU MOHTAXE PEKOMEHIYETCSI aHKepHBIC OOJTHI
cHabXaTh raikaMy{ M IMaiidbaMy Hag KW IIOJA OIIOpHOM IinToi. CTOUKHM yCTaHABIWBAIOT
Ha 3apaHee BBIBEPEHHBIEC 10 BBICOTE HIDKHUE ITAMObI aHKEepHBIX O0iTOB (prc.8.16). Ilpu
HEOOXOMMMOCTH C IIOMOIIBI0 aHKEPHBIX TaeK MOXET IPOU3BOIAUTHCS BBIBEPKA (PaxBepKo-
BBIX CTOEK B TIpollecce MoHTaxka. llocime MoHTaxa croek (haxBepka BBITIOIHAIOT MMOITAB-
Ky IIOJI OIIOPHYIO IUIATY U OOeTOHMpOoBaHKE 0a3bl OcTOHOM Kilacca B15 Ha Melakom 3a-
TIOJIHATEJIE .
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TJABA 9

INEPEKPBITUA

IlepekpbITrs MHOTO3TAXHBIX ITPOU3BOJCTBEHHBIX 3/IaHUI COCTOAT W3 OaloK W Ha-
crwia. [Ipr HaMuuKM B 3JaHAN TEXHUYECKUX ATaXEU IeIecoo0pa3zHo BMECTO OaIOK UC-
MOJIB30BaTh (DEPMEL BEICOTOW, PAaBHOI BBICOTE TEXHUUYECKOTO ITaXa.

CorpsokeHre 0aloK MEPEKPBITUI ¢ KOJTOHHAMHU 3aBUCUT OT KOHCTPYKTHBHOM CXEMBI
kapkaca 3nanus. [Ipu cBg3eBol cxeMe Kapkaca, P KOTOPOU ITPOCTPAHCTBEHHAS XKECT-
KOCTh ODECIICUMBAECTCA MOIEPEYHBIMU W IIPOJOIBHBIMU BEPTUKAIBHBIMUA CBI3SIMHU, DE-
KOMEHJTyeTCsl NIapHUPHOE KPEIUIEHWE pUTEIeH MEepPeKphITAd K KOJOHHaM. B maHemsax ¢
BEPTUKAIBHBIMU CBSI3IMU W3-3a OOJBIINX YCWIWA B PUTEISX, SBISIIONINXCSI OIHOBpPE-
MEHHO pacliopKaMU CBsI3el, WHOTJAa HEeM30eXXHO XECTKOE 3aKpeIUICHUE pUreileid K Ko-
JIOHHaM, YTO BBI3BIBACT JIOIIOJTHUATEIBHBIE OIIOPHBIE MOMEHTHI, KOTOPBIE CIEIYeT YIUTHI-
BaTh B PUTEJIX W KOJMOHHaX. B paMHBIX KapkacaxXx COSIMHEHUS OaOK IEePEeKPBITUNA ¢
KOJIOHHAMU CIEJyeT IIPUHUMATh KECTKUMMU.

CxeMBI pacIiOIOXEHUsI OallOK TEPEKPBITAN ONPEe/SIOTCS PACIONOXEHUEM 000py-
JIOBaHMWsI, a TAKXKE TUITOM HacTwia. B KadecTBe HacTWIa IIPUMEHSIOTCI COOPHBIE XKee-
300€TOHHBIE TUIUTHI, CTAIBHOU, MPOCEYHO-BBITSDKHOU HACTWI, pudeHas CTalb, CTalb-
HOI OITMHKOBAHHBIA ITPOGWINPOBAHHBIA HACTII, UCIHOIB3YEMBIA B KAUECTBE apMUPYIO-
e onmaayoKd B MOHOJIUTHOM Xee300eTOHHOM IUTUTE.

CrpourTenbHasg BBICOTA MEPEKPBITAN 3aMETHO BIWSIET HAa YKOHOMWYECKUE ITOKA3aTelr
37aHUI, TI03TOMY BIIOJNHE OIPABIAHO OIMPAHUE XKEeIe300€6TOHHOTO HACTWIIA B OMHOM
YPOBHE C BEPXHUM ITOogcOM pureineit. OIHAKO 3TO KOHCTPYKTHMBHOE pPeEICHUE 3HAYU-
TEJIBHO YCIOXHSIET W YTSDKEJAEeT PUTEIIN KapKaca W3-3a HeOOXOAUMOCTH YCTPOKCTBA JI0-
TOJIHATEBHBIX OIMOPHBIX KOHCTPYKITUI HIDKE BEPXHUX MOSICOB PUTEICU JUIS XKeae300e-
TOHHBIX TUTHT TIepeKpbITHil (cM.puc.3.11 B 1.3 CIIpaBOYHMKA) U OOECIICYCHUS BOCIIPH-
ATASA BO3MOXHBIX KPYTSIIAX MOMEHTOB IIPUA OJTHOCTOPOHHENW 3arpy3Ke pUTeNcif, a TaKxkKe
YCIOXHEHUS BKIIOUECHUS XEJIe300€TOHHOU IUIATHI B COBMECTHYIO paboTy ¢ pUTrelleM W
OarkaMu MepeKPBITUHA.

Hawnb6oiree 3¢ dhekTHBHO MOHONIUTHOE pElIeHUE IUIAT MEPEKPBITUNA ¢ UCIIOIb30BAHU-
€M CTIBHOTO OIMHKOBAHHOTO MPOMWIMPOBAHHOIO HACTWIA B Ka4eCTBEe apMUPYIOIIEH
orraryoku (prc.9.1). CoBMecTHas paboTa JTUCTa ¢ OETOHOM JIOCTUTACTCS 3a CUET YIIOPOB,
pa3MeInaeMbIX 10 JIMHUKA OIMPAaHWA IUIATHL HA PUTEIW M OalKW, a TakKKe C ITOMOIIBIO
CTICITUANIBHBIX BBIITAMIIOBOK B IIpOPUINPOBAHHOM JHCTe. K cCCaefoBaHUSIMM, IIPOBE-
JIeHHBIMWA B HAIlled cTpaHe W 3a pyOeXOoM, IIOKa3aHO, YTO JUISL CTAIeKeIe3006TOHHBIX
MEPEKPBITUA B KavecTBE apMaTypbl MOXHO NHPUMEHSTh W DIIQJIKUE MPpodUINPOBAHHEIE

@) b A 0 2
(A5

2

Puc.9.1. Oniupanuve IUTUT TePEeKPHITHI Ha TITaBHBIE OATKU
1 - TIOTOHaXHBIe 3aKIAJIHBIE SJIEMEHTHI; 2 — MTPOTUBOYCAIOYHAST CETKa
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HACTWIBL IIpU YCJIOBHM YCTAHOBKHM B MX OIIOPHBIX CCUYCHHWAX, BCPTHUKAJIBHBIX aHKCPOB,
00eCIICYUBAIOIIIIX COBMCCTHYIO pa60Ty HacTHiIa ¢ OETOHOM.
B Ka4eCTBC AHKCPOB

I 1-1 MOTYT OBITh KCIOJIH30BAHEI

|<_ ——  CaMble pasHooOpa3HbIe

CTepXKHM, MPUKPEILITeMbIe

: K pUTEIIM ¢ TIOMOINEBIO ca-

MOHape3aroTmx BUHTOR,

L i IyTeM TIPUCTPEIKU I100e-
|l

JSIMA  WIA €  [OMOIIBIO

1 2JIEKTPO3aKIeIIOK (puc.9.2).

Puc.9.2. Tuner ankepos JUI TIepeKpBITHIT peKo-

MEHJIYeTCSI MPUMEHSATh Ha-

CTWJIBI TONMMMHONU He MeHee 0,7 MM, TaK KakK IIPA MEHBIIEH TONIMHUHE CTEHKUA TOGpOB

HacTWIa Ha CPETHUX OIOpax IUIUT MOTYT TEPSITh MECTHYIO YCTOMYMBOCTH M CMUHATHCS

oCIe HApPYIICHWA CIEIUICHUS ¢ OETOHOM B TIpeJieiax yIIpyroi paboTsl ILTUTHL, B CBI3U C

YeM COOTHOIIIEHWE BBICOTHI M TOIIMWHBI HACTHAJIA PEKOMEHIYETCS MPUHUMATh He Oolee

90. PexoMeHyeTCd MakKCUMAaIBHYIO BEICOTY TO()pOB HACTWIA TPU apMUPOBAHWM ILIUT

npuHUMaTh He 6omee 100 MM. B Tex Xe cilydasix, Korjga Ha pacCUMTBIBACMOM IIPOJIETE

3aKJIJIbIBAEMBIA B TEPEKPBHITHE HACTWI HE BBIIEPXHWBAECT HATPY30K, BO3HUKAIOIINX BO

BpeMs BO3BEJCHUS 3[AHU, CICAYET IPEyCMaTpUBATh YCTPOUCTBO BPEMEHHBIX ITPOME-
KYTOYHBIX OIIOP.

Jta apMUpoBaHUS MPEAITOYTUTENBFHEE IIPUMEHSITh HACTWII C BBIIITAMIIOBKAMHU IIO
CTeHKaM IIpodWITI, KOTOPHIE ITOBBIMIAIOT CIEIUIEHWE OeTOHA ¢ HACTWIOM Ha JIMHEHHOMR
CTaft padOTHl IUIWATHL, YTO CIIOCOOCTBYET OOJiee BBICOKOU KECTKOCTA TAKOU IUIATHI B
CPaBHEHWHU ¢ OOBIYHBIMU TIIAJIKUMUA HACTWIIaMHU. OIHAKO y HAC B CTPaHe I ITUX MeIel
BBIITycKaeTcd YesIOMHCKUM 3aBOJOM MNpo@UIMPOBAHHOIO HACTWIA JIAINE OIWH TUIL
mactuna H 80A-674-0,9+1,0. K coxaneHUIO, 5TOT HACTWI MMEET OOIBIIMA Bec HA 1 M2
B CPaBHEHUW C HACTWIAMU, BBITYCKAEMBIMHU 32 PYOEKOM M K TOMY XK€ BEIIITAMIIOBKH,
HAHECEHHBIC IOMUMO CTEHOK TAKXXKe W Ha BEPXHMX MOJKAaX, YXYAIIAIOT COBMECTHYIO pa-
OOTy 2TOTO HACTWIIA C XKeJIe300eTOHHOUW TUIATON HaJl OIopaMU IIpYA HEpa3pe3HOU cXeme
TUTUTHL.

BeprukaneHble CTEepXXKHEBBIE aHKEPHI IIPUHUMAIOTCSI BBICOTOU He 0o0Jiee MaKCUMAalb-
HOI BBICOTHI IUTUTEL B rodpe 3a BBEMUETOM 3aIlMUTHOTO cliogd. KomnduecTBo aHKepoB pac-
CUMTBIBAETCS, UCXOMI U3 HEOOXOIMMOCTH 00ECIIeUeHUsI KaK COBMECTHOM pabOThI GeToHA
C HACTWJIOM B IUTATE MEPEKPBITH, TaK U COBMECTHOU pabOTHI ILUIUTHI C PUTEIIIMU U Oal-
KaMU TepekphIThil. KommiecTBO aHKepOB IPUHUMAETCI HE MEHEE OJHOTO B KaXIOM
roppe Mo KOHIAM IUIMTEL U HE MEHEEe OJHOTrO 4epe3 JBa rodpa Ha IIPOMEXYTOUHBIX
olopax IMpW HEINPEePBIBHOCTH HA HUX HacTWIa. MakcUMallbHOEe KOJIWMYECTBO aHKEPOB B
rogppe oObvHO He Oosiee ABYX. IllupuHa 1oaKK rodpa mIs IIPHUBAPKK aHKEPOB JOJDKHA
ObITh He MeHee 50 MMm. 19 yooOHOIO pPAacIONOXECHUS aHKEPOB MOXHO paclojararb
podIMPOBAHHBIM HACTWI IMUPOKUMU ITOJIKAMHA BHU3, OJHAKO ATO PEIICHUE YBEIWIU-
BaeT pacxoll OeTOHa Ha IUIATY. Bo Bcex ciaydadx coelMHEHWE JIUCTOB ITpodUIrpoBaH-
HOTO OITMHKOBAHHOIO HACTWIA MEXIY COOOI BBIIOIHSIIOT C ITOMOINBIO CIEITAAIBHBIX
KOMOWMHWPOBAHHBIX 3aKJIECIIOK, [TO3BOISIONAX IIPOU3BOAUTE WX ITOCTAHOBKY C OJHOMI
CTOPOHBI JIACTOB.

Ha puc.9.3 npuBesieHO KOHCTPYKTUBHOE PENICHUE MOHOJIUTHBIX TUIAT MEPEKPBITANA C
BHEIIIHEN OIMayOKON U3 CTAIBHOTO OITMHKOBAHHOTO HacTwia. B 3THX mummrax pacyeTHAas
apMmarypa yCTaHaBIWBACTCA JIUIIb HAJ[ OIIOpaMW B BUJE OTACIBHBIX CTEPKHEU M CETOK,
MO0 B TEX CIydyadx, KOIJa HE XBAaTaeT CEUCHUsI BHEIIHEHW JIMCTOBOU apMaTyphl U3 IIPO-
GWIMPOBAHHOTO JIACTA. DTU CTEPXKHU YCTAHABIMBAIOT B HIDKHUX YaCTSX Todpa Mo BCer
IUTAHE TIPOJICTA.
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Paccrogaue or KoHIla rudKoii apma-
TYppl IO KOHIIA CTaJbHOIO  IIPO-
(WIMPOBAaHHOIO HACTWIA Ha KpalHHX
omopax JOJDKHO OBITh He Ooee 20 MM.
IIpr HemocTaTOYHOI aHKEpPOBKE I'MOKOIL
apMarypbl CIeAyeT IIpeaycMaTrpuBaTh HO-
MOJHUTEIbHBIE aHKEephl B BHIC Iai0,
BBICAXEHHBIX T'OJIOBOK M HAKpecT IIpHUBa-
PECHHBIX KOpOThIIEid. PaccrosgHue ot
CTCHOK M IIOJKK rodpa 0 apMaTypHBIX
CTePXXHEN JIOJDKHO OBITh He MeHee 20 MM.
OOpBIB HAJIOIIOPHOM apMaTypbl, pacrosa-
racMoit B BepXHeI 4acTU CCYCHUS ILUIUTHI,
OCYIIIECTBISIETCS B COOTBETCTBUU C DIIIO-
poit MOMEHTOB, HO HE OJIIDKEe, YeM 4YeT-
BEPTH IIPOJIETAa OT OCH OIIOPHI.

IIpn OoTCYTCTBMM HAIOIIOPHO apMary-
pPBl  YCTAHABIMBACTCI IIPOTHBOYCAAOYTHAS
cetka u3 pacdera 0,02 % mwromami cede-
HUA OeTOHA HaJ HACTWIIOM, HO HE MEHee,
YeM ceTKa M3 IIPOBOJIOKKA Bp-1 nuaMeTpom
3 MM C IIaroM CTepXXHE B JBYX HalpaB-
gJenauax 200 MM, 3ammTHBIN cIoit OeToHa
Haj ceTKo — 15 MM.

Tonmuua ©OeToHa HaA IIPODOUIUPO-
BaHHBIM HACTWJIOM B IUIATE JAOJKHA OBITH
He MeHee 30 MM, a IIpH OTCYTCTBHHU Oe€-
TOHHOU CTSDKKH IT0J1a — He MeHee 50 MM.

IIpy HaMMYIUK OTBEPCTHIL B ILIATE CO
CTOpOHOIt momnepek rogppa mo 500 MM 110
KOHTYPY OTBEPCTHS YKIAJBIBAIOTCS apMa-
TYPHBIC CTEpXHH, 3aBOAMMBIE Ha 2-3
rogpa 3a Kpail B COOTBETCTBUH C PHUC.9.4.
IIp oTBepcTHgX OOIBIIMX pa3MepoB
CIEIYET IIPEAYCMOTPETD JOIIOJHUTCIbHBIC
OKAUMJIAIONIAE  DJIIEMCHTHI  OaJIOYHOI
KIIETKH.

IlomesHble peKOMEHIAIIMKA IO KOHCT-
PYKTUBHBIM DEIICHUSIM K pacdeTy MOHO-
JIATHBIX KEJIe300CTOHHBIX IIEPEKPBITUI C
HWCHOJIB30BAHUEM CTAJIbHBIX IIPOGIINPO-
BaHHBIX JIMCTOB B KA4YeCTBE OIAIYOKH 1

BHEIIIHE apMaTypsl IIPUBEACHBI B padote [1].

A

Puc.9.3. MOHOIUTHBIC TUTATHI TEPEKPHITHH
¢ OTATyOKOH U3 CTaThHOTO OIMHKOBAHHOTO
HacTHUIIa

1

I<_

Puc.9.4. OOpamiieHre OTBEPCTHI B TUTUTE
TepeKpPHITHS

JUTEPATYPA

1. MeTajummuecKue KOHCTPYKIIMHU, T.1. DIEMEHTHI CTAIbHBIX KOHCTPYKIMA ITOA pexd. A.T.H. Ipod.

B.B. Topesa - M.: «Bricmias mKoma», 1997.
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TJABA 10

NEPEXOJHBIE TUIOIIAIKW, JIECTHULIBI,
CTPEMSHKHU 1 OTPAXKIEHUS

10.1. OBIIME NOJMOXEHUA. HATPY3KI

CraibHbIC JIECTHUITHI, IUIONMIAJKHA, CTPEMSHKHU W OTPAXICHUS IIPeJHA3HAYCHBI IS
MIPUMEHEHUS B ITPOU3BOJCTBEHHBIX 3/ITAHUSX U COOPYXKEHUSIX TPOMBIIIICHHBIX TIPEIIIPU-
STAR 9KCIUTyaTUPYEMBIX B paffOHaX ¢ pacueTHOM TeMIlepaTypoil HapyXXHOTO BO3JIyXa JO
MuHyc 65 °C ¥ BBIIIE CO B3PHIBOOE3OINACHBIMU KATETOPUSIMU ITPOU3BONCTB. ILmormagaku
COCTOSIT M3 0aJoK, HACTWIA, OTPAXIEHWN W JIecTHUIL. OIUpaloTCsS OHU HAa OCHOBHBIC
KOHCTPYKITUH 3/IaHUI, TEXHOJOTMIeCKoe 0oOOpyJoBaHMe (WIM €T0 OMOpHI) WIKM Ha CIie-
MUATBHBIE KOJTOHHBI.

PasMepbl JIECTHUIIT, TDIOIIAJ0K, CTPEMSIHOK M OTPAXJICHUN IIPUHSTHI B COOTBETCTBUU
¢ TpeoboBanuamu CHull 2.01.02-85* «IIpotuBonoxapabsie HopMmbl», CHull 2.09.02-85*
«IIpouspomcrBenuble 3manmsiy U I'OCT 12.4.059-89 «OrpaxmeHrss 3allUTHBIC WHBEH-
TapHbIe», a Takke CHulI 2.09.03-85 «CoopyXeHUsI IIPOMBIILICHHBIX IIPEAIIPUSITAI».

KoHCTpyKITHM TepeXOIHBIX TUTOMAI0K W JICCTHHUI] JODKHBI 00eCIeYrBaTh yI0OCTBO
9KCIUIyaTallud TP MUHUMAIBHBIX pPACXOJlaX MeTala M TpyAa IIPU H3TOTOBICHUU W
MOHTaxe. [IIommajK 1 JeCTHUIBI PACCYMTAHBI Ha BEPTUKAIBHBIE BPEMEHHBIE HOpMa-
tusHbEe Harpysky 2000-4000 H/M? ¢ Ko3(pPUIIMEHTOM HAJEKHOCTH, COOTBETCTBYIOIIAM
CHull 2.01.07-85 «Harpy3ku W BO3IeHCTBUS». OCHOBHBIC 3JIEMEHTHI OIpaXIACHUI pac-
CUMTHIBAIOTCH HA IMPOYHOCTh M YCTOMYMBOCTH IPU PABHOMEPHO pPACIIPE/IEICHHON TOPU-
30HTAJIBFHON W BepTHUKaIbHON Harpyske 300 H/M, geiicTByloleit Ha TOpyYeHb ¢ KO-
¢GUIMMeHTOM HaJeXHOCTH 1,2, cooTBercTBYIOIMUM TpeboBaHuio ['OCT 12.4.059-89. 3a-
BOJI-M3TOTOBUTEb TTOCTABISET 3aKA3UMKy JICCTHUITBI W IUTOMAJAKH ITOJTHON 3aBOJCKON
TOTOBHOCTH C HaWMEHEee TPYJIOEMKUMHU Y3JIaMM coIlpsbkeHusi. HawmbOosee pacmpocTtpa-
HEHHBIC DPEIIeHUs] MMePEeXOIHBIX IUIOMANO0K, JIECTHUI], CTPEMSIHOK W OTPaXICHHI aice
PAaccMOTpEHBI Ha IIPUMEpPE TUTIOBBIX CEPUIA.

10.2. TUTIOBBIE KOHCTPYKITUI

Cepus 1.450.3-6/92 (Bermycku 0-1; 1-4) «JlecTHUITBI, TUIOIAAKH, CTPEMSIHKH U OT-
PaXJIEHUST CTABHBIC MPOU3BOJICTBCHHBIX 3aHWN ITPOMBIIIICHHBIX IPSIIIPUSTHIA» TIpEy-
CMAaTpUBAET KOHCTPYKITMKA JECTHUII, TUIOMANOK M OTPAXJICHUA M3 XOJIOJHOTHYTHIX, I1€/Ib-
HOKaTaHBIX (IIEPCIICKTUBHBINA BapWAaHT), TropsyeKaTaHblX ITpoduieil M M3 TOHKOCTEHHBIX
IIBEJUIEPOB € Y3KMMHU ITapAIUICTBHBIMUA ITOJIKAMK, KOTOpPBIE B MapKUPOBKE MMEIOT JIOIIOJ-
HUTENbHBIE OYKBEI cooTBeTcTBeHHO X, I, I', T. B cepum nprMeHeHBI HACTIUIBI ILIOIIAI0K
¥ CTYIICHU JIECTHUIT JIBYX THUITOB — CILIOIIHBIE IITAMITOBAHHBIC pUQICHBIC U PEIeTYATHIE.

IL1omaaku, JeCTHUATIBI U CTPEMSTHKH pa3paboOTaHbl B BUJIE OTHEIBHBIX OTIIPABOYHBIX
3JIECMEHTOB, Pa3MEpPbl KOTOPBIX IpKBeAcHBI B Tadm.10.1. MIX KOHCTPYKIIUHK TOITYCKAKOT
BO3MOXHOCTh YCTPOMCTBA COCTABHBIX JECTHUYHBIX MAapIleif, COCTOSIINX W3 HIDKHEH
TUTOIAIKY JICCTHUIHOTO Mapilla WM BepXHE# IUIONIAJKKA, KOTOPBIC KECTKO COIPSATAIOTCS
MEX/Ty cOOO CITeITHaTbHBIMI TOOOPHBIMH JICTATSMHU.

Ha puc.10.1-10.3 mmpuBesieH IIpUMeEp YCTPOUCTBA COCTABHBIX JTIECTHUYHBIX MaplIeit 1
Y3JIBI COEJMHEHUS JICCTHUIL C TUIOMaaKaMu. JomyckaeMble ITPOJIEThI COCTABHBIX JICCTHUY-
HBIX Maplllci IIprBeJcHbI B Ta0I.10.2, a IpoJIeTHI IIePeXOAHbIX ILIOIAIOK B Tab. 10.3.

OITopHBIC Y3JIBI JIECTHUIL OOCCIIEUNBAIOT OIMPAHNE HA CTAIBHBIC M KEIe300eTOHHBIC
wrormanaku. OTpaxIeHus JECTHUIL W IUIOMAJIOK ¢ YIYeTOM TPEOOBAHUI 110 TPAHCITOPTH-
POBKe pa3paboTaHbl pa30OPHBIMK M IIPEAyCMATPUBAIOT COOPKY Ha MOHTaXe ¢ Iocie-
JNYIOIIEH TIPUBAPKOI BCEX 2JIEMEHTOB.
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Tabmuma 10.1. TummopasMepsl JIECTHUAIT, TDIOMIAJ0K U CTPEMSIHOK 10 cepun 1.450.3-6/92

= N
2
o
o
!
MapiieBsie JIECTHUIIBI CTpeMIHKH Il1omanku
Yron HakioHa o,° IMupuna 700 MM VeaoBHAY
45 | 60 Bricora, MM IHpUHA
VYcenosuag mmpuHa, MM 700, 900 MM
700,900 | 700 h hy
Hmina [, MM
BricoTa /2, MM
600 600 1200 2200 900
1200 1200 1800 2800 1200
1800 1800 2400 3400 1500
2400 2400 3000 4000 1800
3000 3000 3600 4600 2100
3600 3600 4200 5200 2400
4200 4200 4800 5800 3000
- - 5400 6400 3600
- - 6000 7000 4200
- - 7200 8200 4800
- - - - 5400
- - - - 6000

IlpuMmeuvanue. OrpaxiaeHus IUIOMAAOK U JICCTHUIHBIX Mapiinei BoicoToit 1000, 1200 MM.

Puc.10.1. JlecTHUYHBIH Mapiix
1 - necrHuIa; 2 - TUTONIAIKA;
3 - orpaxkimeHue JIECTHUIIHT,
4 - orpaxjeHue TUTOTAIKT

HOF
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Puc.10.2. lapHupHOE ONMUpaHUe JIECTHUIB Ha IUTOIIAAKY
a - BepXHUU y3en; 6 — HIKHUH y3elT;
1 - JecTHUIIA; 2 - TUIONIAKa; 3 - OTpaXieHue JIeCTHULBL; 4 — OTpaXieHue TUTONIAIKN

|
MO T
I
I o — =
/ |
7
7/ ( 3o i
7, T T
7 t JE
/ ‘F Y :‘IJF -~
2 2 X X X X b =
74 XX — X
X 7
L 1 J t £ "'_fﬁ
u 3 | X
XXX P

Puc.10.3. KecTKoe onmupaHue JeCTHUIIBI Ha IUIOIIAAKY
1 - 1OOOPHBIN 27eMEHT BEPXHETO XEeCTKOTO y3i1a; 2 — TO Xe HIXKHEro XKeCTKOIO y3Ja;
3 - HUXKHHUH y3e]I OIMpaHus JECTHUIBI Ha MOHOJIUTHYIO XKeJIe300€TOHHYIO TLUTUTY

Tadomuua 10.2. JomyckaeMble ITPOJIETHl COCTABHBIX JIECTHUYHBIX MapIIei, MM

HopMmarusHas ITpu npodux
BpecMCHHasd XOJIOTHOTHYTHIX ropsye- IBeuepax ¢ y3KUMHU HenpHO-
Harpyska, KaTaHBIX | IapaUleJIbHBIMU ITOJIKAMU IITaMIIOBAHBIX
H/m? HIwupwuHa Mapira, MM
700 900 700 900 700 900
2000 4200 4200 4200 4200 4200 4200
3000 4200 4200 4200 4200 4200 4200
4000 4200 4200 4200 4200 4200 4200

IIpumeganne. Ilpomersl KpaTHEIE 600 MM.

200



Tadmuua 10.3. [lommyckaemble TIPOJIETHI TIEPEXOMIHBIX TUIOIIAI0K, MM

HopMaTtuBHasg BpeMeHHasd Ceyenne 0aJox, IMwpuna B, MM
Harpyska, H/m? MM 700 900
I1py XOMOAHOTHYTBIX TTPOGUIIX

2000 C 100x50x3 3000 3000

C 160x50x4 6000 6000

3000 C100x50%3 3000 3000

C 160x50x4 5400 4800

4000 C 100x50x3 3000 3000

C 160x50x4 5400 4800

IIpu 1leTbHOKATaHBIX TOHKOIUCTOBBIX MPOMWIAX 110 BBIITYCKY % 3256 Huemnp.JICK

(TIepCTIeKTUBHEI BapyUaHT)

2000 N 6000 6000
[
~

3000 o 6000 6000
[
~

4000 N 4800 4800
Lo ] og

IIpu ropsuekaTaHbIX MPOGUITIX

2000 C12 3000 3000
C14 6000 6000
C12 3000 3000
3000 C14 6000 5400
C16 - 6000
C12 3000 3000
4000 C14 5400 4800
C16 6000 6000

IIpu ropgyekaraHbIX LMIBeJUIEPaX TOHKOCTEHHBIX € Y3KMMU M1apaUIeJIbHBIMK IIOJIKAMU
o TY 14-2-204-76

CT12 3000 3000
2000 CTI6 6000 6000
CT12 3000 3000
3000 CTI6 5400 4800
CTIS 6000 6000
CT12 3000 3000
4000 CTI6 4300 4200
CTIS 6000 5400

HdeTaay KOHCTPYKIIMM ¥ METONBI pacueTa IUIOIIAIOK, JIECTHUATI, CTPEMSIHOK 1 OTpaXkK-
JIeHW TPpUBEIeHBl B paboTe «MeTalTniecKe KOHCTPYKIINM, T.1. DIeMEHTHl CTATHHBIX
KOHCTPYKIIUA», — ITOX pel. A.T.H. IIpod. B.B.I'opera, — M., Bricmmas mkomna,1997.
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TJIABA 11

JIETKUE METAJUTMYECKUE KOHCTPYKITA OJTHODTAXKHBIX 3TAHUI

11.1. OBIIME MOJOXEHUA

TlousdTie erKue MeTATMYSCKHUE KOHCTPYKIIUYW OJHOSTAXHBIX 3/IAHUN BKIIOYAET B
cebsT Hecylllre W OTPakIalolNire KOHCTPYKITHMK, W3TOTOBISICMbIE HA COBPEMEHHBIX I10-
TOYHBIX W MEXaHW3UPOBAHHBIX JHUHUSX, KOTOPBIC ITOCTABISIOTCS Ha CTPOUTEIBHYIO
TUTOIAZKY KOMIUICKTHO M OOECITEUYMBAIOT CKOPOCTHOM MOHTaX. ISl JTeTKUX MeTaJLThye-
CKMUX KOHCTPYKITMHA XapaKTepHO UCIONb30BaHNE 3(PEKTUBHBIX MApPOK CTAleH U TTpodu-
JIeH TIpokara, COBPEMEHHBIX MOHTAXHBIX COCJIMHEHUI Ha BBICOKOIIPOYHBIX OOJITax, ca-
MOHApPE3HBIX BUHTAX, (IAHIIEBBIX COCAMHCHUM, APYTHUX COBPEMEHHBIX CTPOUTEIbHBIX
MaTepUaIOB 1 W3JICTHA.

B MHpoBO#l TIpakTHKe JIETKWE MeTALTMISCKUe KOHCTPYKIIMK COCTaBIAOT a0 50 %
00I1IeTO 00BEMa CTPOUTENBCTBA 3/IAHUN ITPOMBINUICHHOTO W OOIIECTBEHHOTO Ha3HAYE-
HusA. B Poccnu u crpanax CHI' 0o0beM CTpOUTEIBCTBA 3[IaHWI M3 3TOTO BHJIA KOHCTPYK-
X oTIeHWBaeTcs He Oonee 20 % obIIero odbeMa CTPOUTEIBCTRA.

W3 Jjlerkux MeTaUTMYECKUX KOHCTPYKITMM B OCHOBHOM BO3BOISATCS 3/IaHUS KOM-
wrektHO# moctaBku (JIMK KIT). 3manus u3 JIMK KII moryt umers BeIcOTy 70 18 M,
nposeTsl 18, 24 u 30 M, IOCTOSTHHBIe HATPY3KH Ha MTOKPBITHA B Ipejenax 50 — 140 kr/m?2,
CYMMAapHBIA pacxojl MeTalla Ha HEeCyllre W OTpaXJaiIue KOHCTPYKITUKA KoledieTcs: B
mpenenax 50 —100 kr/m2. B spanmax us JIMK KII MOTYT IIpUMeHSTECS IOBeCHBIE Kpa-
HBI TPY30TOIBEMHOCTBIO IO ST W MOCTOBBIE OIOPHBIC KPaHBI I'PY30IIOIBEMHOCTBIO IO
50 1. 3manusg w3 JIMK KII Teruible, OHM ITOCTABISIIOTCSI COBMECTHO C OTPaKIAIOIIMK
KOHCTPYKITUSIMU TIOKPBITUS. W CTEH, BKJIIOYAs 37aHus (MOIYJIM) PasIMIHOTO Ha3HAYeE-
HUS.

Smanng u3 JIMK KII mocTaBisiioTcss 1o MHAMBUIAYAIBHBIM IIPOCKTaM, a TaKKe Kak
3MaHusS (MOJYJIA) 3aMaHHBIX TabapUTOB, U3 OIPEACICHHBIX TUIIOB KOHCTPYKITHM. 31aHus
(MOJTy/T) MHOTOTIEJICBOTO HA3HAUYCHUS TOCTABISIIOTCS KaK MMPOMBIIIICHHOE U3/IC]IUE CO-
BMECTHO C WHXEHEPHBIM 0DOPYIOBAHUEM, OOCCIICUMBAIOIINM SJIEKTPOOCBEICHUE, OTO-
TUTCHWE W BEHTWISIINIO 3/IaHUS.

3panust (MOJYIN) MOTYT OBITH W TICJIEBOTO HA3HAYCHUS — (PU3KYJIBTYPHO-O3I0POBH-
TeIbHBIe, OUCTPO, PHIHKU, CTAHITUU TEXOOCIYXMBAHUS 1 JIp. OCBOCHO IMECTh OCHOBHBIX
turios JIMK KII: «Monogeuno», «Kanck», «KucmoBonck», «Opck», <«AiMa-ATar,
«MockBa». M3roToBISIOTCS 3[MaHUST W JIPYTHX PA3HOBUIHOCTEH M3 KOHCTPYKITHI THITA
«Mapxwuy», «Tarmny, «XKuaroMmup» 1 1p.

Ilepedenp JIETKUX HECYIIUX W OTPAXKIAIOIIAX METALUTOKOHCTPYKITAH M KOMIUICKTYIO-
IMAX METALIOU3ICTUN JUTS TTPOMBITIUICHHBIX 3/IaHWIH, OCBOSHHBIX ITPOU3BOJICTBOM, IIPU-
BesieH B orpacieBoM Katanore JIMK K11, 1989 r., vacts [ «KoncTpykium» [29]. Bo BTO-
POl YacTH 3TOTO KaTajora IPUBEICHBI 3MaHUs (MOIYJIN) TIPOMBIIUICHHOTO, CIIOPTUBHO-
O3JIOPOBUTEIHHOTO 1 COITMAIBHO-00IIIECTBEHHOTO HA3HAYCHUSI.

B otnmuune oT TpaIUITMOHHBIX CTPOUTEIBHBIX METAUTOKOHCTPYKITUM 3IaHUM 00JIacTh
JIeITeTbHOCTH, CBSI3aHHAS ¢ Pa3pabOTKOM W IIPUMEHEHUEM JIETKUX METAUIMISCKUX KOH-
CTPYKIIAM, CPAaBHUTEJIBHO MOJIOJA. Ee COBEpIICHCTBOBAHUIO U PA3BUTHIO OYJIET CIIOCO0-
CTBOBATh MIPUBEACHHOE Jajiee OITUCAHNE HEKOTOPHIX KOHCTPYKTHUBHBIX CUCTEM 3/IAHUN U3
JIMK pa3muyHOTO Ha3HAYCHUS W B TOM YHCJIE HAXOMSIIUXCS B CTaJIMU ITOWCKA W arlpo-
darmu.
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11.2. OBJIIACTb TIPUMEHEHWS

JIMK KII pekoMeHIYIOTCS Ui IIPUMEHEHUSI ¢ COOTBETCTBYIOIIMM TEXHUKO-3KOHO-
MUYCCKUM OOOCHOBAHWEM IIPH IIPOCKTUPOBAHUK U CTPOUTEIBCTBE OTAILIMBACMBIX 3/la-
HUH TIPSANPUSTUN MAaITUHOCTPOCHUSI, TTPUOOPOCTPOCHUS, JIETKOM, ITHUINEBOMH, MSICOMO-
JIOYHOM, DPaIMORIEKTPOHHOMN, JIepeBOOOPaA0ATHIBAIOIIEH MPOMBIILICHHOCTH, CEIBCKOXO-
3AMUCTBEHHBIX 3[AaHUHN, 3MaHWUNA TEXHUICCKOTO OOCIYXHBAHUS aBTOTPAHCIIOPTA U CEIb-
CKOXO3SIMCTBCHHBIX MAIHWH, 3/IAHUI KOMITPECCOPHBIX, TPOU3BOJICTBEHHO-OTOIMUTEIBHBIX
KOTEJIBHBIX, JAPYTUX 3/IAHUN Pa3TUIHOTO Ha3HAYCHUS: (DUZKYIBTYPHO-O3I0POBUTEIBHBIX
KOMIUIEKCOB, TIPEIIPUSTHH OOIECTBEHHOTO MHUTAHUS OBICTPOTO OOCITYKMBAHUS, BHICTA-
BOYHBIX M PBHIHOYHBIX MABAIBOHOB, Kade U Ap. Texumueckme BozMoxHoctr JIMK KII
MTO3BOJISTIOT TIPUMEHSITh X PAKTUYECKW BO BCEX KIMMATUYCCKUX 30HAX CTPaHBI, BKIIO-
yast TPYJAHOMOCTYITHBIC PAHOHBI.

B ocHOBY ¢popmupoBanud 3paHuit, npoektupyeMbix u3 JIMK KII, mmomoxensr rada-
PUTHBIC ¥ KOHCTPYKTHBHBIC CXEMBI 3IaHUM, pa3zpaboTaHHBIC PSIOM BEAYIINX HAyIHO-
HUCCIE0BATENBCKUX U MPOESKTHBIX MHCTUTYTOB Poccuu u ctpan CHI'.

ITapameTpsl 37aHUi (pasMepsl IIPOJIETOB, ITArOB KOJOHH, BBICOT, TPY30IOIBEMHOCTD
TTOJIBECHBIX W OITOPHBIX MOCTOBBIX KPAHOB) M MX COUYECTAHWS, IPUHSTHIC B YHUDUIIAPO-
BaHHBIX TaDAPUTHBIX CXeMax, BBIOpaHBI M3 YKUCIA HAMOOJEe YacTO ITOBTOPSIIONIMXCS B
CTPOUTEJIBCTBE M COOTBETCTBYIOT YCJIOBUSIM WM3TOTOBJICHUS KOHCTPYKTUBHBIX SJIEMEHTORB
Ha IIOTOYHBIX TEXHOJIOTHMYECKUX JIMHUAX clelmaan3upoBaHHbex 3aBojoB JIMK KII. B
Ta61.11.1 IpUBEICHBI TEXHUYECKAEC BO3MOXHOCTH HcItonb3oBanmsd JIMK KII pazinaHsix
tumoB. [Ipu BeIOOpEe TOTO WKW WHOTO THUIIA KOHCTPYKIIUM CJIEYeT PYKOBOJCTBOBATHCS HE
TOJIBKO 9KOHOMHUEH MeTaula M YMECHBIIEHUEM TPYHOo3aTpaT Ha M3TOTOBICHUE U MOHTAX,
HO W IIPOU3BOIUTE OIEHKY IPUBEJICHHBIX 3aTpaT Ha 3/IaHKE B IIEJIOM C YUETOM 3aTpaT Ha
CTEHBI, Ha BO3MEIICHKE ITOTePh TeIlla M BEHTWIAINIO. I aHaaM3a peKOMEHIyeTCs
HUCTIONIB30BATH 11EJIEBYI0 (DYHKITHIO 0OOTIeHt CTOMMOCTH (IIPMBEICHHBIX 3aTpaTr) BCEX 3Je-
meHTOB [30].

AHaIIN3 TEXHUKO-2KOHOMUYECKUX TOKa3aTeIei IMPOM3BOJACTBECHHBIX 3Manuit 13 JIMK
KII u 3panuit ¢ TpaJMIIMOHHBIM XeJIe300eTOHHBIM KapKacoM € YUYETOM IIPUBEICHHBIX
3aTpaT MMOKA3BIBAET, YTO PACXOJ CTAIW B 3IAHUM M3 STUX KOHCTPYKITHMA, IIPUBEICHHBIN K
ctanu Ct3, B 1,7-2,4 pasa BblIllle, YeM I BapHaHTa M3 Xeae300eToHa. B To Xe Bpems
TPYIOEMKOCTh M3TOTOBIICHUS M MoHTaxa smammit m3 JIMK KII ma 20-30 % MecHbIIe.
IIpu sTOM 3aTpaThl Tpy/la Ha M3TOTORICHWE KOHCTPYKIIUE B 2-3 pasa HIDke, bmaromaps
BBICOKOMY YPOBHIO MEXaHU3AITMA U aBTOMATHU3AITHUK TTPOU3BOICTBA. [IpOIOIKUTEIEHOCTD
moHTaxa 3manuii u3 JIMK KII, BcaemcTBre GOIBIIMX BO3MOXHOCTEM COBMEIIECHUS pa-
60T, Ha 25-40 % MeHbllle, YeM TIpu cOOPHOM Kele3obeToHe. Macca 3manusa u3 JIMK
KII B 3-5 pa3 MeHbIIIe MacChl 3JaHHUS U3 COOPHOTO Xee300eToHaA.

B pesyibTare yIyqIIEeHHBIX TEIUIOTEXHUIECKUX KAYECTB METALUTMUECKUX OTPaXIai0-
IMUX KOHCTPYKITUH ¢ 3 HEKTUBHBIM yTEIUIUTEIEM TOJOBBIC IKCILIyaTaAITMOHHBIE PACXOIIbI
Ha otoruieHue 1o 3panwaMm u3 JIMK KII B 1,5 paza MeHbIIe II0 CPpaBHCHHIO C OJHO-
CIIOMHBIMH JICTKOOCTOHHBIMY TTAHEISIMU CTCH W XeJe300eTOHHBIMU TUTUTAMU TTOKPBITH M
¢ MUHEpAJIOBATHBIM yTerutuTelieM. HapomHOXo3siCTBeHHBIN >(h@deKT OoT IpUMeHEHUS
JMK KII B nenax 1984 I. cocTapIgeT B IEHTpAIbHEIX paiioHax 10 6 pydo/M2, a B Boc-
TOUHBIX paifoHax — g0 11 py6./mM? 3manus. Cie/yeT YUWTHIBATE, YTO B HACTOSIIEE BpeMs
B cootBeTcTBUM ¢ M3MeHeHreM Ne3 Kk CHull I1-3-79 «CrpoutesbHast TEIUIOTEXHUKA» U3
COOOpaKEHUN PHEPTOCOCPEKESHUS BO3POCIM TPEOOBAHUS K TEIUIOTEXHUYSCKUM ITOKA3a-
TEJISIM OTPaXIAIONTUX KOHCTPYKITHATA.
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Ta6moa 11.1. Texamyeckre BO3MOXHOCTH Ucttoab3opanusa JIMK KIT

ITapametp

KoHcTpyKimum THITa

«Momo-
JIEIHO»

«Tarmm»

«Opck»

«KaHCK»

«Kwucimo-
BOJICK»

«MockBa»
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ATa»

Ilo BECY CHETOBOTO
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I-1v =7 -
I-v =7 -
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CellcMUIHOCTB, OaJUThI
o 6
o9
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Huxe -40°C

TToxgBecHBIe KpaHEI

TPY30TIOABEMHOCTHIO:
OIUH 2 T
0 IByX 3,2 T
JO OIBYX 5 T

MocToBEIE KpaHEI

TPY30TIOABEMHOCTHIO:
oSt
a0 20T
g0 50T

CpeToaspalliOHHbBIE

¢doHapu

PazgenurenbHbie IIepero-
POAKH Ha ITOJIHYIO
BBICOTY TTOMEeIIeHUH

Pazputhie KpynHorada-
pUTHBIE KOMMYHHUKAITUH
B IIpefiesiaXx BBICOTHI
TIOKPBITHUS

Hammame mepemanos B
podusie 3gaHug

KpI)IH_[HLIe BCHTHUIIATOPDI

+ + o+ o+

+

+ o+ + o+

+ o+ + o+
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+
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11.3. 37AHAA MHOTOIIEJIEBOTIO HASHAYEHUS

11.3.1. 3xanus u3 KoHCTpyKnmii Tuna «Mogoaeano» (puc.11.1). Mucturytom Jlentmpo-
EeKTCTATHBKOHCTPYKITHAS pa3paboTaHa cUCTeMa HECYIUX METAUTOKOHCTPYKIIMH 3IaHuit
THIa «MOJIOIEYHO», BKIIOYAsT 3JIEMEHTHI ITOKPBITHS, KOJIOHH, (haxBepKa, CBSI3EH, IOJI-
KPaHOBBIX OaJIOK, MOJIBECHBIX ITyTeH, JECTHMIT W IUIONIANOK. Hecylue KOHCTPYKITUM
B3aMMOYBSI3aHBI C OTPAXKIAIOTITAMH.

1-1 (no cepuu 1.460.3-23.98)
|

| | | AL
8,400 |

7,800
6,000 1-1 (no cepuu 1.460.3-14/90) — 15% 9,600
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— — — — — — ]

1200 |
Ly
S
Co
S

2000

0,000

18000 24000 30000
O O O

F + r—_——r

1

6000 | 6000

O O OO0 0 OO0 0O O
I<1nx6000
O F = 35=0==— N6
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Puc.11.1. Kapkac 3gaHusg U3 KOHCTPYKIIHIL THIIa «MologeaHo»

KoHctpykiny pa3paboTaHbl I IPUMEHEHUS B OTAIUIMBAEMBIX OJHOITAXHBIX IIPO-
M3BOJICTBEHHBIX 3IaHUSIX, BO3BOAUMBIX B [ - VI CHETOBBIX 1 BETPOBBIX paifoHAaX IIpH Iare
depm 4 M 1 I-1II m I-1IV cooTBeTCTBEeHHO IIpH IIare 6 M, I pacIeTHBRIX TeMIIepaTyp
-40°C u BBlllIe, IPU PACUETHON CEUCMUYHOCTH 10 9 GasuioB. 31aHUSA MOTYT OBITh Kak
OJTHOIIPOJIETHBIMH, TaK U MHOTOIIPOJIETHBIMU, OcCHOHAPHBIMHU U C 3CHUTHBIMU hOHAPSI-
MU, O€3 IepeaJoB BEICOT U C IIeperagoM, ¢ poaetamu 18, 24 u 30 M, IpH BBICOTE 3J1a-
HUI He Ooiree 18 M, 1maroM KoIoHH 12 M IO CpelHUM psoaM X 6 M win 12 M o Kpaii-
HUM psiiaM. 3/IaHUS MOTYT OBITh OECKPAHOBBIC, C MOCTOBBIMK KpaHAMHU I'PYIIIT PEXUMOB
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padote! 6K, rpysomnompeMHOCTRIO 10 50 T, a TAKXKE ¢ ITOABECHBIMI KpaHAMHU I'PY30IIOTb-
eMHOCTBIO 10 5T. Oxkomo 75 % oObeMma 3maHuil TUIa «MOJIOIEYHO» COCTABIIAIOT 3IAHUI
¢ mpojeTaMu 24 M, ¢ MOCTOBBIMHU KpaHaMU T'PY30IOABEMHOCTBIO 110 20 T ¢ BBICOTOM
10,8 M 1 OecKpaHOBBIC C BBICOTOH 8,4 M.

11.3.1.1. llokpsimue. MeTaLIOKOHCTPYKIIMKA IIOKPBITUS IIpeAHA3HAYCHBI IId Oec-
MIPOTOHHOTO PEIeHUsI KPOBIM € HEIIOCPEJCTBEHHBIM OIMpaHueM ITPOMIWINPOBAHHOTO
HACTWIAa Ha BEpPXHME ITOsIca CTPOITIBHBIX (hepM. B IIpOeKTHON JOKYMEHTAIIMU TIPEIy-
CMOTpPEH eJIUHBIN COPTAMEHT (hepM, UCIIONB3yeMblil Tipu 1mare dhepMm 4 u 6 M. [Ipu 1mare
depm 4 M nmpumensiercd HacTil o ['OCT 24045-94 HS57-750-0,7-0,8 mw H75-750-0,8-0,9.
IIpu mare dpepm 6 M — mactwt mo I'OCT 24045-94 H114-750-0,8-1.

HacTtui, 3akpeIUieHHBIN K BEpXHUM ITOsicaM CTPOITWIBHBIX (epM, Tepe/iaeT BepTH-
KaJTbHYIO HArpy3Ky ¢ KPOBIM Ha CTPOIMIbHBIC (hepMbI, pa3BsI3bIBACT BEPXHHE I10SICa U3
TUTOCKOCTH W BBITIONHSIET POJIb TOPU3OHTAIBHBIX CBSI3CH MOKPHITHS, 00ECIIeUrnBast IIpo-
CTPAHCTBEHHYIO XECTKOCTD 3/IaHUS B IIEJIOM.

IIpumeneHue ABYX IMAroB ¢gepM — 4 1 6 M TO3BOJISIET MCIIOIB30BATh IPEUMYITECTBA
6 M 1I1ara B TeX clydasix, KOrja oH 9KOHOMUYECKH 000cHOBaH (Tadn.11.2; 11.3).

Taémmma 11.2. Pacxox cramu Ha 1 M? OKPEITUS, KT, (Imar (pepM 4 M, rmponer 24 M)

DJTeMEHTEL Pacdernag Harpy3ka Ha depmy, KH/mMm
14,7 17,6 21,6 25,5 28,4
CTponuiabHble (hepMbI 14,4 16,6 19,9 22,1 25,4
IToacTponuiIbHEIE (DEPMBI 3,7 4,1 4,8 5 5
HaaxononHuku 0,54 0,54 0,54 0,54 0,54
HoOopHBIe 2]IEMEHTHI U ITPOKIAAKH 0,24 0,24 0,24 0,24 0,24
Caa3u 1,25 1,25 1,25 1,25 1,25
Hroro: 20,13 22,63 26,13 29,13 32,43

Ta6muua 11.3. Pacxon ctanm Ha 1 M2 MOKPBITHS, KT, (IIar ¢pepM 6 M, IpoeT 24 M)

DIIEMEHTEL Pacdernag Harpy3ka Ha depmy, KH/mMm

14,7 17,6 21,6 25,5 28,4
CTponiIbHEIe (hepMBI 9,69 11,21 13,52 14,97 17,25
ToacTpommibHbie hepMBI 2,5 2,9 3,3 4 4
HaaKoJIOHHUKA 0,69 0,69 0,69 0,69 0,69
HobopHEIe 2IeMEeHTH W IIPOKIAAKI 0,029 0,029 0,029 0,029 0,029
Caa3u 1,66 1,66 1,66 1,66 1,66

Wroro: 14,6 16,5 19,2 21,3 23,6

IIpuMmegyanusa K Tabm11.2 m 11.3.
1. TTogcueT pacxofa CcTaaW IIPOM3BeAeH Ha TeMIIepaTypHBIl oTceK 144 X144 M.
2. IIpodpuanpoBaHHBIH HACTWI U (pOHAPHU TIPUMEHSIOTCS 110 KOHKPETHOMY ITPOEKTY.

IIpenmytrecTBa KOHCTPYKITAI TTOKPBITHAS ¢ 6 M IaroM hepM CIIeAyIoTIe:

» COKparraercs B 1,5 paza KOIUIECTBO CTPOIMIBHEIX (hepM Ha IIepeKphIBaeMYIO

TLTOTIIAME;

o JIMKBUAUPYIOTCS TOJACTPOIIBHEIC KOHCTPYKIIUA IT0 KpaltHUM psafaM KOJIOHH;
o 3HAYWUTENBHO COKpaIaeTcs oOlee KOTUISCTBO IICMEHTOB;
o YMCHBINACTCS TPYIOSMKOCTh M3TOTOBICHMUS 1 MOHTAXa.

BepTukanbHas W TOPU3OHTATHHAS HATPY3KU OT Beca KPOBIU W KIMMATHIECKOTO BO3-
JCTCTBIS TIepelaloTcsl Yepe3 CTPOMIIbHBIE W IOACTPOIIbHBIE (epMbl Ha KOJOHHBI,
CBI3M W (hYyHAAMEHTH. ONMUpaHre CTPOIMIBHBIX W TOICTPOIMMIBHEIX (hepM Ha KOJIOHHBI
MIPUHATO TAPHUPHBIM.
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CrpormuibHbIe (hepMbI 3aITPOEKTUPOBAHBI M3 3aMKHYTBIX THYTOCBAPHBIX ITpodIuIeit ¢
TTApaUTETBHBIMI TIOSICAMHA ¢ YKIOHOM — 1,5 %, TpeyromsHOU penreTKON ¢ HUCXOASTIIAMA
OIIOPHBIMK packocaMi. BeicoTa ¢epm 110 Hapy:XKHBIM I'paHsM HosicoB 2000 MM, paccTos-
HHE MEXIY y3JIaMHU [0 BepxHeMy Iogcy 3000 M.

®epMbl IposieToM 18 1 24 M BEHIIOMHSAIOTCS M3 ABYX OTIIPABOYHEBIX Mapok, (hepMBbI
nposietroM 30 M — U3 Tpex MapoK. MOHTaXHBIE Y3JIbI CTPOITIIBHBIX (DepM OCYIIIECTBICHBI
Ha (uaniax ¢ 6oaTaMu HOpMabHON ToUHOCTH. CHIDKEHUE pacxofia CTAIM 10 CpaBHE-
HUIO ¢ TPaIUITMOHHBIMU YTOJKOBBIMU PEllleHUSIMU Ha 15 % mocTrTaeTes 3a CUET IIPUMe-
HeHUST (P (PEeKTUBHOIO 3aMKHYTOTO TOHKOCTEHHOIO Kopobuaroro mnpodursa, 6esdaco-
HOYHOTO KPEIUICHUS PEIICTKY K I10sicaM, MCIOIb30BaHUEM OE3IIPOTOHHOIO PeTleHUS.

TloxcTpornibHbie (hepMBbl ¢ MApAUICTBHBIMA TTOSICAMA HMEIOT ITposieT 12 M, BbICOTa
¢depM II0 HApYXHBIM IpaHsaM I0sIcoB cocTapisgeT 1700 mMm. Ilosica (pepM BBIIOIHEHBI U3
IMUPOKOIIOIOYHBIX JIBYTaBPOB. Bce 3aBOJICKHME COCAMHEHUS SIEMEHTOB CTPOIMIBHBIX,
MTOJICTPOITMJIBHBIX (pepM U OTOJIOBKOB KOJIOHH cBapHbIe. 1Ipy pacuere KOHCTPYKITAUA I10-
KPBITHUS TIPUHSTHI CJICIYIOIINE pacueTHbIe HAarpy3Kku (Tadm.11.4).

Tabmuma 11.4. PacueTHble HATPY3KK

HopMmarupnag | Kosbduiment PacuerHas

HaumenoBanue HarpysKa, HaJeXHOCTH TIO HarpysKa,
ITa Harpyske IIa
CranpHol IpodWIMPOBAHHBIN HACTHII 147 1,05 157
TTapouzongamus 39 1,2 49
Vrernmurens y=250 xr/M3, h=100 MM 245 1,2 294
PyoHHEINH KOBEp 157 1,3 205
T'paBuitnas 3amuTa (Tonmmmuaa 20 MM) 392 1,3 510
CoOCTBeHHBIN BeC KOHCTPYKIIMH ITOKPHITHSI 294 1,05 314
Wrtoro: 1274 1,2 1529

IIpu ompejpeneHUM HATPY30K Ha CTPOITIIBHYIO (hepMy OT MAacChl KPOBIM M CHEra He-
Pa3pe3HOCTh MPOPIMPOBAHHOIO HACTHIA YUMTHIBaeTCA Koadduimenrom K=1,1.

PazpaboTaHbl TakKe YepTeXM KOHCTPYKITAN MOKPBITHN THITa «MOJIOJEUYHO» U3 THY-
TEIX ¢cBapHBIX Tpodiuteit (I'CII) ¢ ykioHoM kporau 10 % (cepus 1.460.3-23). DT KOH-
CTPYKIIMH TIpeyCMaTPUBAIOT IIpUMeHEHMe 0ojiee COBPEMEHHBIX THUIIOB KPOBEIb ITOJIM-
CTOBOI COOpPKH, IMaHEICH ¢ METAUIMYECKUM WM MOJUMEPHBIM JIMCTOM II0 BEPXY KPOB-
. Iar ctponmibHEIX depM 6 M, ¢ BEICOTOM Ha omope 1200 MM.

Taomma 11.4q. CpaBHeHMe BeCOBBIX IToKa3aTeIell MOKPBITUH I 30aHmnd 24x60 M
u3 I'CII ¢ ykinonoMm kposnu 1,5% u 10 %

NeNe «MonogeuHo» «Monogeano»
- HaumeHnoBaHHe 37IeMEHTOB ¢ yKioHoM Kposiu 10% | ¢ ykimonom kposiau 1,5%
(h ma omope = 1200 mM) | (4 Ha omope = 2000 mMMm)
1 CTponiIbHEIe (hepMBI 8,1 14,9
2 IToacTponuiIbHEIE (DEPMBI - 5,8
3 IIporoHsl 5,5 -
4 banku KpoBiau 0,8 -
5 HaakomoHHUKI - 0,9
6 KomoHHBI (BepXHSISA YacTh) 2,4 2,6
7 CB43U BepTUKAJIbHBIC 0,3 1,5
8 Pacrniopku 0,5 -
9 TIpoduactumn 8,7 11,2
10 CreHnl (B TIpefieniax BHICOTHI 2,8 4,7
depm Ha omope)
Wroro: 29,0 41,6
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11.3.1.2. KoaouHot u eéepmuxkasvHvie c6:13u. KOIOHHBI BBIIOIHSIIOTCS CILIOIHO-
CTeHYATBIMA W3 IMAPOKOIOIOYHBIX IIPOKATHBIX JBYTaBpPOB. B HEKOTOPBIX cCilydadx IoO-
IycKaeTcsl 3aMeHa 3aBOJIOM-HW3TOTOBUATEIEM ITPOKATHBIX JBYTABPOB Ha CBApHBIEC, PaBHO-
MeHHbIe O Hecyleih crtocodbHocTu. Ilar KOJIOHH I KpalHUX PSAOB — 6, IS CPeHUX
12 M. KOJIOHHBI COCTOAT U3 COOCTBEHHO KOJOHH Y HAJKOJIOHHUKOB, BXOJIIIINX B COCTAB
HOKpBITUA. KOJIOHHBI OECKPAaHOBBIX 3[[aHWUA COCTOSAT W3 TPEX JeTaleil — BepxHel u
HIDKHEU TUTUT W IBYTaBPOBOTO CTEPXKHS.

KonoHHBI KpaHOBBIX 3/IaHUI BBICOTOM /10 HU3a (epMbl 9,6 M paspaboTaHbl aHAIO-
TUYHO OECKPAaHOBBIM C JOOABIIEHUEM KOHCOIW I ONMPAHUM IMOJKPAHOBBIX OANIOK W3
MIPOKATHOTO JIByTaBpa, NMPUBAPEHHOIO YIIIOBBIMHU IMBAMUW K CTEPXHIO KOJOHHBL KOIOH-
HBI 3JJaHWI BBICOTOM 10 HU3a ¢depmbl 10,8 M BBIITOJIHEHBI OJHOCTYIIEHYATBIMU. [lomkpa-
HOBasI M HAJIKpPAHOBAasA 4acTH KOJIOHH IIPUBAPEHBI BCTHIK K MOJKAM TOPU3OHTAIBHO pac-
TMOJIOKEHHOTO JIByTaBpa, 00pa3yIollero KpaHOBble KOHCONU. sl obecrieueHUSI TOUHOCTH
YCTAHOBKW AaHKEPHBIX OOJTOB W BBIBEPKHA WX B TOPU3OHTAIBHOM W BEPTUKAIBHOM Ha-
MPAaBICHUSIX aHKEPHBIE OONTHl PEKOMEHJYETCId yCTAHABIWBATH B BUJE YHUDUITUPOBAH-
HBIX XeCTKUX OOKOB. [Ipyr MOHTax)e KOJTOHHBI yCTAHABIMWBAIOTCS Ha 3apaHee BBIBEPEH-
HbIE HIDKHWE Taiki ¢ 1aiobl. OKOHYATEbHOE 3aKpelUICHUE KOJIOHH IIPOU3BOMSIT BEPX-
HUAMU TaikamMy ¢ ImaidaMu. [T BEpTUKAIBHBIX CBS3EU MpeaycMaTpuBaloTcd hacoHKH,
KOTOpPBIE TIPUBAPUBAIOTCS K KOJIOHHE Ha MOHTaXe I COKPAIEHUs KOIUYEeCTBa Mapok
komoHH. CBS3M 3alpPOEKTUPOBAHBI U3 THYTOCBAPHBIX INPOQWIeH, KpEeIUleHUE WX TIpey-
CMOTPEHO Ha cBapke M Oonrax. B KpaHOBBIX 3MaHMAX JUIST MPEIOTBPAIICHUS CKPYIUBA-
HUST KOJIOHHBI B CBA3€BBIX ITAHEISX IIPEyCMOTPEHBI TOPU3OHTAIBHBIE CBI3H.

11.3.1.3. Hoodxpanossie Gaaxu. KOHCTpYKITMM IIOJKPAHOBEIX OalloOK pa3pabOoTaHbI
JUIST KpaHoB rpyIil pexxuMoB padbotsl 1K-6K (B Tom umcie 1K-3K - obimerdeHHOro THIa
Jlerkoro pexuma pabotel; 4K-6K - HOpMaIBHOTO THUIIA WIM CPETHETO PEeXUMa pabOTH)
rpy30noabeMHOCTEI0 5—-50T. B KOHCTPYKIIMK HOJAKPAHOBBIX OAlIOK IIPUMCHCH DS
OPUTHHAIIBHBIX PEIICHUN:
¢ OTCYTCTBYIOT TPYJIOEMKHE B U3TOTOBIEHUHA M MOHTAXE TOPMO3HEIE KOHCTPYKITAW;

+ OaJKM 3alPOECKTUPOBAHELI B BUJE CBAPHBIX JIBYTABPOB ¢ Oe3pebepHON CTEHKOU M 00-

Jiee Pa3BUTBHIM BEPXHUM IIOSICOM;

+ JIMKBUJMPOBAHBI HEHAJICIKHBIE KPETUICHWS OAlOK K KOJIOHHAM B YPOBHE BEPXHUX IIOSICOB;

+ TOIEPEYHOE TOPMOXEHUE KPAaHOB IEPEJacTCsl 4depe3 OIOpHBIE pedpa W CBapHBIE
3IIEMEHTHI TABPOBOTO CEYEHUS Ha MOJKPAHOBBIE KOHCOJIMU KOJIOHH,

+  YHUPUIIIPOBAHBI BBICOTHI ITOJKPAHOBBIX DAIIOK;

¢ PHUXTOBKAa PEIBCOB IIPElyCMOTPEHA COBMECTHO ¢ OalKaMH 3a CUET OBaJbHBIX OTBEp-

CTHUI BO (pIaHITaX OMOPHBIX IEMEHTOB;

+ oODeclieyeHa BO3MOXHOCTD BBIBEPKH OANOK II0 BEPTUKAIN € MOMOIIBIO aHKEPHBIX Taek

O] OIIOPHOM TUIUTON KOJIOHHEL.

1 BceX MpHUMEHEHHBIX ITOJKPAHOBBIX OAIOK IMPUHSITHL KpaHOBBIC pelibchl o 'OCT
4121-76*.

11.3.1.4. Cmoiixu gaxeéepxa. CToMKM TOPIeBOTO (haxBepKa 3alIpOCKTUPOBAHBI CTY-
TICHYATBIMU, COCTOSIIIIUMU W3 JIBYX MapoK, COCIMHEHHBIX MEXIy cODOU IMapHUPHO B
YpOBHE HM3a CTpPOIWIBHBIX (depM. HrkHga Mapka IIpUHSITA ABYTaBPOBOTO CEYEHU,
BEpXHII — Kopoduaroro. OTMeTKa HHU3a OHMOPHOM ILIATHI OarmMaka — 0,150.

B ypoBHe BepxXHEero W HIDKHETO IOSCOB CTPONWIBHBIX (epM CTyleHdYaTble CTOUKA
KPEIITCS K KOHCTPYKIIWAM IMOKPBITHS C MOMOIIBIO TUIAHOK, OOECTIeUNBAIONTUX TONATI-
BOCTb B BEPTUKAIBHOM HAIPABICHUN W IIEPEJIAIONIAX TOPU3OHTAIBHBIE DPEaKIIMUA Ha
KOHCTPYKIIUA TOKPBITHAA. Pacriopku 1o cTodKam 3allpOeKTHUPOBAHBI M3 THYTOCBAPHBIX
npodrieil IPAMOYTOJIBHOTO CEUCHUS, CIUTIONIEHHBIX 10 KOHITaM.

B Tabnuite 11.5 npuBelleHBI TEXHUKO-3KOHOMIYECKUWE TOKA3aTeIN 3IaHUsl U3 METalIo-
KOHCTPYKITMUA TUma «MoJtogedHo» 1 IpoiaeToB 18 u 24 M. M3 KoHCTpyKImit Tuiia «Mo-
JIOfIEYHO» GBUIO M3TOTOBICHO 3aHre (MOIYIb) IWIOMANbIo 4146 M2, ¢ MOCTOBBIMU KPAaHAMI
0=10 1. TexHUKO-KOHOMIYECKIE [TOKA3aTe]I TAKOTO 3IaHUs IPUBeACHEI B TaOI.11.6.
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Taomna 11.5. TeXHUKO-PKOHOMUIECCKHE TTOKA3ATeM HA 1 M2 OHOSTAXHBIX 3MaHUH THIA «MOJIOIeIHO»

DCwmernast crou- Dxeryaraimonnse| PHBEIEHHBE | [Tposon- | Bxonomimyec- Haposzo-
MOCTB /I7Tsl paiiona Tpynoemkocts, yerr.yac | Pacxox cramm, Kr PaCcXOIbI, Py6,/ToN 3aTparbl i KUTENb- | Kuit addexr | XOILHCTBEHHBIH
IIponer paitoHoB pyo/TOm | yocrh OT coKpalle- addexr, pyd
LHeHTpa- | BOCTO- | 13roTO- HaTy- ;I;II/II{B};I Hentpa- [ Bocro- | yentpa- | BocTo- ;Eﬁ;l:e— (}:ITH HOI?IIT):;}?_B IIeHTpa- | BOCTO-
JIBHOTO, | 4HOTO, | prepme | MOHTaX | Beero PATBHBIA | ¢ epammr JIBHBLH YHBIH | jpHOTO |wHOTO IH ’ CTEa 6 JIBHOTO | YHOTO
pyo pyo palioHn palion » PY
Cr3
3paHusg KpaHOBBIE MHOTOITPOJIETHEIE
18 62,2 64,8 1 4 5 79,8 90,6 0,9 0,6 73,4 72,3 45 2,6 6,3 12,3
24 60,9 63,5 0,9 3,8 4,7 75 82,9 0,9 0,6 72,2 71 43 2,5 4,3 10,1
3gaHus KpaHOBBIE OTHOIPONIETHERIE
18 94,8 98,9 1,5 5,4 6,9 115,1 129,3 1,8 1,2 117,3 113,9 24 1,6 3,9 11
24 81,8 85,2 1,2 4,7 5,9 96,8 108,8 1,5 1 100,6 97,7 26 1,5 3,9 9,5
3maHus ¢ TTOABECHBIM TPAHCTIOPTOM MHOTOTIPOJIETHBIE
18 56,8 59,3 1 3,6 4,6 61,8 68 0,8 0,5 66,8 65,6 38 3,4 0,3 5,7
24 57,1 59,7 1 3,4 4.4 66,7 73,4 0,9 0,6 68,4 67,2 36 3,4 1 6,9
3maHus ¢ MMOABECHBIM TPAHCTIOPTOM OXHOIIPOJIETHEIC
18 82,8 86,4 1,3 4.8 6,1 89 98 1,6 1,1 102,8 100,2 20 1,2 2,3 3,3
24 75,3 78,6 1,4 4,2 5,6 85,5 94 1,4 0,9 92,8 90 23 1,3 0,2 5,4

1) CMeTHAd cTOMMOCTH B TleHax 1984 T.

Taomma 11.6. TexXHIMKO-2KOHOMHUYECKHE ITOKa3aTeIn

ITokazaTenu

Pasmep 3manug B 1miaHe, 48X84 m

TInomans, M2
Pacxon cramu, xr/m?2

PacueTHas TeMIiiepaTypa paiioHa CTPOUTEIHCTBA

4146
93,6 - 94,3

-30°C -40 °C
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11.3.2. 3aanus u3 KoHcTpyKMid Tuna «KaHek» (puc.11.2)
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Puc.11.2. Kapkac 3gaHusa M3 KOHCTpYKIW Trma «Kamck»

B IHHWHNIpoeKTCTATBKOHCTPYKIIMSI WM. MeEIbHHUKOBA pa3padOTaHbl KOHCTPYKIIMA
KapkacoB Tuia «KaHCK» — OJHOSTAXHBIX IIPOU3BOJCTBEHHBIX 3MAHUN C IIPUMEHEHUEM
HECYIINX paM M3 ITPOKATHBIX ITMPOKOMOIOYHBIX WU CBAPHBIX JIBYTABPOBBIX OANIOK C IaroM
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12 ™ (mucpp 11-2537 KM), omHOBpeMEHHO IIpOAOIDKAeT jelictBoBaTh cepusi 1.420.3-15
BBIN.1 U 2¢, TJIe OCHOBHOM Iar paMm 6 M. MeTaUIOKOHCTPYKITHN MIPelyCMaTPpUBAIOT BO3-
MOXHOCTh Pa3MeIeHUs] MOCTOBBIX KPaHOB TPY30MOIBeMHOCTBIO S5, 10 u 20 T (rpyImmisl
pexumMa padoTsl kpaHoB 3Ki-5K), a Takke MOJBECHBIX KPAHOB I'PY30IIOIBEMHOCTHIO 1-
3,2 1. IIpoexkTHad TOKyMEHTAIWS 3[[aHUI ¢ KapkacoM Tula «KaHck» ITOIMyCKaeT UCIONb-
30BaHME B PAIMYHBIX KIUMATHICCKUX paioHaX.

B paitonax 1o ckopocTHOMy Haropy Berpa — [-IV 1Ipu HaTMIMKA MOCTOBBIX KPAaHOB U
0e3 KpaHoB IS MHOTOIIPOJIETHOTO 3/IaHUS BCEX BBICOT M OIHOIIPOICTHBIX 37aHUI BBICOTOM
H=9 wm; I-1II misg omHOpOneTHBIX 3annit BeicoToit H=10,2 M. B paifoHax 1o Becy cHe-
roBoro 1mokposa — B [-V. B HecelicMIT4ecknXx M ¢ CEHCMUYHOCTRIO 7, 8§ 1 9 GayuioB (TIpu
CEMCMIIHOCTH 9 OAUIOB CTPOUTENIBCTBO 37aHui BhicoTO H=4,8 1 6 M Ha TpyHTax Kare-
ropuu III He norryckaetcst). B pafioHax ¢ pacueTHo# Temiiepatypoit -60 °C 1 BBIIIE.

Hormyctumast pasHHIla ocajiok (hYyHIAMEHTOB CMEXHBIX KOJOHH psjia U paM COCTaB-
sisteT 30 MM.

3aHust MOTYT OBITh KaK OIHOIIPOJIETHBIMHU, TAK M MHOTOIIPOJICTHBIMU (7O YEThIpEX
MpOJIeTOR), OechOHAPHBIMU W C 3CHUTHBIMU (hOoHAPSIMU, Oe3 Teperiajia BEICOT C IIpoJe-
Tamu 18 u 24 M, ¢ BbIcOTOM 3manuit 4,8; 6; 7,8; 9 u 10,2 mpu 1rare KoimoHH 12 M, mpu
9TOM TIPOJIOJIBHBIHN (hpaxBepK BBIMOIHAETCS 6€3 IMPOMEXYTOUYHBIX CTOCK ¢ PUTEISIMHU IIpO-
sgetoM 12 M.

B Topriax 3maHusT paMbl OTCYTCTBYIOT, YCTAHABIMBAIOTCS TOJIBKO KOJOHHBI KpalHWX
psiioB. Ha 3TOM yyacTKe IMOKPBITHE OIMMpacTcsl Ha KOJOHHBI KPaWHUX PS/IOB M HA CTOM-
KM TOpLIeBOro (paxBepka, pacliojiaraeMoro ¢ marom 9 u 12 m.

OrmupaHue MPOTOHOB HA PUTEJIM OCYIIIECTRICHO B OJHOM ypoBHe. IIpojonpHas XKecT-
KOCTh KapKaca JOCTUTACTCS 3a CUET BEPTUKAIBHBIX CBA3CH IO KAXIOMY DSy KOJOHH.
TlomepedHast KeCcTKOCTh OOECIICUMBAETCS IOTIEPEIHBIMU paMaMi ¢ KOJIOHHAMMU, Iap-
HUPHO OMEpPTHIMUA Ha (PYHIAMEHTHI M KECTKO 3allleMJIICHHBIMU B purenun. CTaabHON Ha-
CTHJT UCITOJIB3YETCS OJHOBPEMEHHO W KaK TOPU3OHTAIBHBIA KECTKWUM JIMCK TTOKPBITHS;
12-Tr METPOBBIC MTPOTOHBI 3aIIPOSKTUPOBAHBI B BUJIE TOHKOCTCHHBIX CBAPHBIX JIBYTABPO-
BBIX OalOK cO CTeHKOM BbhicOTOM 500 MM ¥ ToammuHOU 3 U 3,5 MM. KOJOHHBI BBIIIOJIHE-
HBI M3 IMUPOKOIIOJIOYHBIX JIBYTABPOBBIX ITPOKATHBIX Oaysok. llojKpaHOBBIE Oalku — W3
CBApHBIX JIBYTABPOBBIX OAIOK C OJHOCTOPOHHUMH pedOpaMu XecTKocTH. OTmHUpaHue moJI-
KPaHOBBIX OAJIOK Ha KOJIOHHBI B BEPTUKAIHPHOM U TOPU3OHTAIBHOM HAIIPABICHUSX OCY-
IECTRISICTC 10 HU3Y 4Yepe3 KOHCOIM, IPUKPEIUICHHBIC K KOJNOHHEe Ha (uraHilax, Win
HUCTIONB3YIOTCS CITeITMATbHbBIC TTPUCTaBHBIE 3cTakayubl (cepus 1.420.3-15). Ilytu momsec-
HOTO TpaHCHOpTa IIpojieToM 12 M BBIMIOTHSIOTCS W3 ITPOKATHBIX OAJIOK CO CKBO3HOM
CTEHKOM. PUTen IPOIOIBHOTO W TOPIIEBOTO (haxBepKa 3alpOeKTUPOBAHBI 13 rHyTOro C-
obpasHoro npodwrg nporetoM 9 n 12 M. 1lpu pacyeTe KOHCTPYKITUNA TTPUHSITHL CIEIYIO-
IMe 3HAYEHUS ITOCTOSHHON HOPMATHUBHOM HATPY3KW Ha ITOKPBITHE:

TIPOTOHBL......iiiiiiiieiiee e eeeea 98 Ila
CTralbHOH MpOPUIMPOBAHHBIA HACTUIL............... 98 Ila
ITapousosiiys
Vrerwmrens (y=2,45 kH/M3; =100 MM)........... 245 Ila
PYIIOHHBIA KOBEP .. itvivviiieiiiiieeeiineeeeinneaeeneeeeennns 157 11a
I'paBHITHAS BAIMMTA ..vvvunivereneeenineeeenneaeeneeeeennss 392 Ila
CoOOCTBEeHHBIIT BeC KOHCTPYKIIMU MOKPBITHA...... 294 Tla
Hroro: ........ 1333 Ila

W3 xoncTpykimn tima «KaHCK» M3TOTOBISIIOTCS IIPECHMYIICCTBEHHO OIHOITAXHEIE,
OTaILIBacMble, OeCKpaHOBEIS, OJHOIIPOICTHRIC, IIPSIMOYTOIbHBIC B ILTaHe 3MaHUI C pas-
MEpOM B OcsIX 24%36, 24x48 u 24x60 M (yrommyckaercst OJIOKMPOBAHUE 3MAHUH I10 JTMHE B
JIIOOOM coueTaHWr). Pacxon ctanu, KT Ha M2 IUIOLIAAN 3[aHUd, yKa3aH B Tat11.7.
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Taémana 11.7. Pacxon cTamy iursl KOHCTPYKIMIA KapKacos Tuma «Kamck», Kr/m2

TIpodwinpoBaHH I Beero
Bricota | PacueTHas JIUCT, TIPOTOHHI, HeceiicMu- CelicMu-
JI0 HHU3a | BepTH- Pampr, CTOIKM (axBepKa. | YeCKUH YeCKHUH
IIponer| Iar | xoucr- | KambHasg purenu Puremm ¢daxsepka, | pakion palion
pambi, | pam, | pykuwii |Harpyska, |TopiieBble, | TOPHM3OHTATBHBIE
M M TIOKPBI- klla Oanku CBSI3H, BEPTU-
e e | % fupe |
oanku. Paszanina
B Macce CTeH
OmHOTIpONTeTHRIE
a). beckpaHOBBIe
6 8,4 2,74 34,1 20,9 55 100 | 58,1 | 100
12 8 2,94 28,1 20 48,1 87 | 48,1 83
0). ITomBecHble KpaHbI
6 8,4 2,74 41,3 27,3 68,6 | 100 | 71,7 | 100
12 8 2,94 28,1 28,6 56,7 83 | 56,7 74
B). MoCTOBBEIE KpaHBI
6 8,4 2,74 38,7 28,9 67,6 | 100 | 70,7 | 100
12 8 2,94 29 26,6 55,6 82 | 55,6 79
18 YeThIpeXITpOIeTHEIS
a). beckpaHOBBIe
6 8,4 2,74 25 10,8 35,8 | 100 | 38,9 | 100
12 8 2,94 20 15,1 35,1 98 | 35,1 90
0). ITomBecHble KpaHbI
6 8,4 2,74 28,2 17,2 45,4 | 100 | 48,5 | 100
12 8 2,94 20,3 23,7 44 97 | 44 91
B). MoCTOBBEIE KpaHBI
6 8,4 2,74 29,3 19,6 48,9 | 100 | 52 100
12 8 2,94 22 24,8 46,8 96 | 46,8 90
OmHOTIpONTeTHRIE
a). beckpaHOBBIe
6 8,4 2,74 38,7 15,9 54,6 | 100 | 57,3 | 100
12 8 2,94 27,9 16,7 44.6 82 | 44,6 78
0). ITomBecHble KpaHbI
6 8,4 4,70 48,7 15,9 64,6 | 100 | 67,3 | 100
12 8 3,92 35,4 29,5 64,9 | 100 | 64,9 96
B). MoCTOBBEIE KpaHBI
6 8,4 2,74 42,1 21,9 64 100 | 66,7 | 100
12 8 2,94 28,6 24 52,6 82 1 52,6 79
24 YeThIpeXITpOIeTHEIS
a). beckpaHOBBIe
6 8,4 2,74 29,4 9,9 39,3 | 100 | 42 100
12 8 2,94 19 12,2 31,2 79 | 31,2 79
0). ITomBecHble KpaHbI
6 8,4 4,70 37,3 19,6 56,9 | 100 | 59,6 | 100
12 8 3,92 23,7 25 48,7 86 | 48,7 82
B). MoCTOBBEIE KpaHBI
6 8,4 2,74 32,6 16,5 49,1 | 100 | 51,8 | 100
12 8 2,94 19,7 19,5 39,2 80 | 39,2 76

Ilpumeuvanusa. 1. IlokazaTeau gaHbl A9 31aHud ITUHON 144 M. 2. Berposoii paiion — IV,
MOCTOBEIE KPAaHBI TPY30IOAbeMHOCTRI0 O = 5 T. 3. IlogBecHbBIe KpaHBI TPY30IOIHEEMHOCTERIO
Q = 3,2 T (110 IBe HUTKHU B TIpoOJIeTe).
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W3 xkoHcTpyKInu THa «KaHCK» M3TOTOBISIOTCS Takxke 31aHus (Momynn). TexHuKo-
5KOHOMHYECKHE ITOKa3aTeIn TaKKWX 3JaHHU IIpuBeaIeHbI B Ta0I.11.8.

Ta6muna 11.8. TexmMKo-32KOHOMUUYECKHE IToKa3aTeIu 3MaHuit
M3 KOHCTPYKIUY Trma «Kamcek»

IlokazaTenn IIudpp 400-0-27.85
Pasmep B 1m1aHe, M 24 %36 24x48 24 %60
Ilnomans, M2 903 1201 1499
Pacxoj cranu, Kr/m>2 81,6 79,24 77,9

11.3.3. 3nanuda U3 KoHCTpYKIMii Tuna «KucinoBoack». Paboume yeprexu pa3paboTaHBI
nHcTUTYTOM [THHW W IpoekTierkoHCTpyKITHsT (Tudp %X0,3 u mudpp 167.02.00.00.00)

JUISL TIPOCTPAHCTBEHHBIX PEIISTIYATHIX KOHCTPYKIIUHI CEKITUU ITOKPBITAM JIBYX BHIIOB: CEK-
o 30x30x2,12M 1 27x27%x2,12 M ¢ CeTKOM KOJIOHH 18x 18 M ITIOJ pacyeTHBIE HAIpy3-
ku 3 u 3,5 kH/m? (puc.11.3).

a)
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Puc.11.3. Kapkac 31aHuii 13 KOHCTPYKIUiT Tuna «KucimoBoack»
a - ceKuuu co cTpykTypHbiMu 1ummtamMu: CIT130-300A, CI130-350A; 6 - 34aHKS U3 OAHON CeKIIMK
co crpykTypHbiMu TmTaMu CI130-300A, CII30-350A; ¢ - TO Xe cO CTPYKTYPHBIMHU TUTUTAMK
CII127-300A u CII27-350A

4500 18000 4500
30000 430

430
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IIpocTpaHcTBEHHBIE pelleTyaTble KOHCTPYKITUYM ITOKPBITUS W3 TPYO IpeaHa3HAYCHBI
JUISL OJTHO- M MHOTOITPOJICTHBIX OTAIUIMBAEMBIX OJHOITAXHBIX 3/IaHUI Oe3 Ieperrajga Bbl-
COT ¢ 3CHUTHBIMU (hOHAPSIMU, BO3BOAMMEIX B [-IV BETPOBBIX M CHETOBBIX palioHaX IpU
pacueTHOU Temmeparype MuHyc 40 °C 11 BBIIIe; BEICOTA 3MaHus IIpuHgaTa: 4,8; 6 m 7,2 M.
KoHCTpYyKITHK TOITyCKAIOT YCTAHOBKY MOJIBECHBIX KPAHOB I'PY30ITOIBEMHOCTRIO HEe Oolee
2T (1 KpaH Ha CEKITHIO).

CrepkHeBast peleTdarasi MMpOCTPAaHCTBEHHAST KOHCTPYKIIUS WMEET OPTOTOHATBHYIO
CETKY IOSICOB, OOpa3yIoIylo SYCHKY 3x3 M C BBICOTON MEXIy OCAMHU IIOSICOB 2,12 M.
V3116l BepXHETO W HIDKHETO IIOSICOB COEIMHEHBI packocaMiu. B cpefHeit yacTu CeKIuu U
IO YEeThIPEM KpPalHUM CTOPOHAM WMMEETCS pa3pekeHHEe BEPXHEro W HIDKHETO IOSICOB M
perrerk. Bo3zMoxHa OIOKMPOBKA OTHEIBHBIX CEKITUN B 3/IaHUSX ¢ HEPETYISIPHBIM Ia-
roM KojJoHH (6,43+18+12,3+6,43 M) wiu (9,43+18+15+18+9,43) m. Ilpu sTOM Me-
HSIETCS MapKa CTPYKTYPHOM TUTUTHI ¥ KOMIDICKTAITHUS [IPOTOHOB.

Bce neMeHTBI CTEpKHEBOW CHUCTEMBI MMEIOT OJMHAKOBYI0O HOMHHAIBHYIO JUIMHY W
COCTOSIT M3 JIEKTPOCBAPHBIX W TOPSYEKATAHBIX TPYO ¢ IIPUBAPEHHBIMU K TOPILY Iaitba-
Mu. B oTBepcTHs MIafté MpOIYIEHB CTEPXKHU BBICOKOIIPOYHBIX OOJITOB C 3aKPEIUICHHBI-
MU Ha HUX MydTaMK W3 TIeCTUTpaHHWKA. IS COeIMHEHUS CTEpKHEH MEXIy coboit
HUCTIOIB3YETCS Y3JIOBOM KOHHEKTOP B BUJIE CTAIBHOTO MHOTOTPAHHHMKA C PE3bOOBBIMU
OTBEPCTUSIMU.

I cTepkHe MOKPBITUS IIPUMEHSIOTCA TPYObl 60x3; 76x3; 102x4; 114x4,5 u

127%x35,5. B cepun %.0.3 CTPYKTYPHBII OJIOK OIMpaeTcs Ha KOJOHHBI IIapHUPHO C
TTOMOIIIBIO KaIuTesiel B (hopMe YeTHIPEXTPAHHON MUPaMUJIBI M3 TPYOUATHIX 2IEMEHTOB.
B geprexax mon mmdpom 167.02.00.00.00 onmpanne IpeaycMOTpeHO Oe3KaIUTeILHOE.

Pacxon ctanu Ha 1 M2 mokpsrTus Trma «KucaoBonck» IpruBeneH B Tabr.11.9 1 BKIO-
YaeT CTPYKTYPHYIO IUIATY, IPOoQMINPOBAHHBIA TUCT, IIPOTOHEL M YeThIPe KOJIOHHEL

Taémuua 11.9. Pacxop cranu Ha 1 M2 mokpbITug Trma «KUCIOBOICK»

PasMep ceKimii B ToTame, M BeprukanpHag CellcMUYHOCTB, Pacxon cranm,
Harpyska, kIla OaUl Kr/M2
3,43 no 7 37,14
30x30 2,94 1o 9 35,36
3,92 no 7 37,18
27%x27* (ipu coxpaHeHWH Tiepe- 2.94 10 7 .11
KpuIBaeMoil mwrormamy 900 m2) ’ ’

* KpaitHue TpyOuyaThle CTEPXHH CTPYKTYPBI ITOKPBITUSA 3aMEHEHBI CUCTEMON IIPOTOHOB U IIpOdhu-
JTUPOBAHHBIM HACTUIIOM

TeXHUKO-2KOHOMUUYECKIE TTOKA3aTeNN 3MaHusT (MOAYIIS) M3 KOHCTPYKITAH THTIA
«KucioBogcks» (mudp TIT 400-0.20.83) ciremyroriue:

PasMEpPBL B IUTAHE, M ..vuiiiiiiiiiiiiiiereineereenneeneennes 30%30
TITOIIAID, M2 oot 900
PACXOM CTANMH, KT/M2....ocueeenereneeeeeeeeeaeeeeseeeseenseenns 59,14

11.3.4. 3aannsa ¥3 KOHCTPYKUIUi THna «OpcK». MeTAIUTIOKOHCTPYKIIMK 3IaHUNA THIIA
«OpCcK» OCYIIECTRISIIOTCS CUCTEMOM JIBYXITIAPHUPHBIX OIHOIIPOJICTHBIX paM KOpoOYaToro
CEeUeHUS IIPOJIETOM 24 M, IO KOTOPBIM YJIOXEHBI IIPOTOHBI W TIPOGIMPOBAHHBIA JIHCT,
BBIOIHAONINN OJHOBPEMEHHO POJIb TOPU3OHTAIBHBIX cBsizeit (puc.11.4). IIpomorsHast
KECTKOCTD 3/IaHUS 00eCTICUMBACTCI CUCTEeMON BEPTUKATBHBIX CBS3€l 110 KoJIoHHaM. Pa-
MBI — 3aMKHYTOTO KOpOOYATOTrO CevYeHUs, 0Opa30BaHHBIC JByMS IIBEJUICpAMH, COEIM-
HEHHBIMH 110 OOKaM Ha cBapKe JUCTAMH C JIBYMS ITPOMOIBHBIMUA TodpamMu. MOHTaXHBIC
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CTBIKA paMBbl PACITONATAIOTCS B KapHU3HBIX M KOHBKOBBIX Y3JIaX W BEITTOJHEHBI Ha (uram-
Iax ¢ MPUMEHEHUEM B COCTMHEHUN BBICOKOIIPOYHBIX OOITOB. 3MaHWsI MOTYT, OBITh Kak
KPaHOBBIMM ¢ JIBYMS KpaHaMu (= 5T, TaK WM OeCKpaHOBBIMU. B KpPaHOBEBIX 3[MaHUIX K
CTOMKaM IIPUBAPHBAIOTCS ITOAKPAHOBBIC KOHCOJH.
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Puc.11.4. Kapkac 3maHusg u3 KOHCTpYKIMI TUia «Opcks
a - paMa OecKpaHOBOTO 3MAHUI; § - paMa KpaHOBOTO 37aHud; I - pama; 2 - TTPOTOHBI

3aHust ¢ paMaMi BBICOTOM 6,98 M — OecKpaHOBEIE, a 8,18 M — KpaHoBble. Mcmonb30-
BaHMUE ITUX KOHCTPYKITUN ITPAKTUIECCKN BO3MOXHO BO BCEX KIIMMATHYECKUX 30HaX Poc-
cum 1o IV cHeroporo paitona u VII BeTpoBOTro paitoHOB, B paiioHaX ¢ CeHCMUYHOCTHIO
JI0 9 6aJIOB U ¢ pacueTHOM TeMIepaTypoit o -65°C. Pacxoja ctaau Ha KapKac 3/IaHUs C
PaMHBIMH KOHCTPYKIIMSIMU IIpHUBeAeH B Tad. 11.10.
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Taémmma 11.10. Pacxon cranmy B KT/M? [urst 6eCKPaHOBOTO
¥ KPaHOBOTO 3MaHU pasMepoM 24x36 M
(8 IIT cueroBom u VII BeTpoBOM palioHax)

IIpodunmpoBaHHbIN JIUCT,

IIpomner Boicora j1o Pacuetnas TIPOTOHBI, OATKH, CTOMKHI
smanma, | U3 KOH- | peyryranprag | Pamer | w purenn daxpepka, Bemmo- Bceero

M CTPpYKIIMH Harpyska, MOTaTeJIbHBIEe 3JIEMEHTHI,

purend, xlla BepTUKATHHBIE CBI3M,
M TIOAKPAHOBEIE OATTKK
beckpaHoBbIe
24 | 6,33 | 2,72 | 216 | 17,57 (8,78)* | 39,17 (30,38)
Kpanosrie
Kpan Q=51
24 7,3 2,63 26,58 17,57+12 56,15

*HpI/I COIIOCTABJICHUM C paMaMM IIEPEMCHHOTO CECUCHUA IIPHU PaBHOM KOJIMYCCTBEC 3JICMEHTOB.

W3 koucTpykimu tuna «Opck» (mmudp TII 400-021-83) usrorosisercst 3panue (Mo-
Iy b), TEXHUKO-IKOHOMHYECKUE [TOKA3ATEIN KOTOPOTO CIICYIOIIIHE:

PasMephl B ILTAHE, M ....co.ovviiiiieiieeiiiiiiiiee e eeeeeeeeenes 24 %36

OOIuiA pacxol, T

TO XKE, KT/M? oo,

PazpabdoraHbl yepTeXr KOHCTPYKIUIT paM Thila «OpcK-2». B KadecTBe JaabHEHIIIEro
COBEPINEHCTBOBAHUSI PAMHBIX KOHCTPYKIM ¢ ucrnonp3oBanreMm ['CII pazpaboransl pa-
MBI, IMEIOIIHe HapyXKHbIe TabapuThl ceueHsI «OpcK-1» ¢ paMHBIM KpeIUTeHUEM pPelIeT-
KU TIOSICOB B CTOMKAaxX W pUreisx. KOHCTPYKITHS MOXET M3TOTABIMBATHCS HA TEX X aB-
TOMAaTU3UPOBAaHHBIX JHUHMAX Ha OpckoM 3JIMK wiyv 1000M COBPEMEHHOM 3aBOJIE
JIMK. Texaudeckie BO3MOXHOCTH M TEXHMKO-IKOHOMUYECKHUE IT0KA3aTEIM pPaMHOM
KOHCTPYKIIMK «OpcK-1» 1 «OpcK-2» OIM3KK. Hanuue CKBO3ZHOCTHA B pUTeie U CTOMKax
MO3BOJISIET H0JIce KOMITAKTHO Pa3MeEIaTh TEXHOJIOTHUYECKIE KOMMYHUKAITAH.

11.3.5. 31aHMsA ¢ NPOCTPAHCTBEHHBIM pelIeTYATHIM MOKPHITHEM U3 MPOKaTHBIX Mpodmu-
Jeit Tuna «MockBar. [IpocTpaHCTBEeHHOE pereTyaToe MOKPHITHE JIUTST TTPOU3BOJICTBEHHBIX
3IaHUM W3 TIPOKATHBIX Mpoduieit B BUIE CKIAIYATON CTPYKTYPHOM IUTUTHI HA CTaIAMA
KM paszpadorano comectHo ITHMMNCK mMm.Kydeperko, ITHHMUIIpoeKTIIErKOHCTPYK-
g 1 YkpHUH1ipoeKTeTaaIbKOHCTPYKITHS (9KcTepuMeHTabHas cepust 774-KM). era-
nupoBouHble YepTexu KMJI paspadoraHbl COBMECTHO KHUTOMUPCKHMM 3aBOJIOM OTIpaXk-
qaronmx KoHCTpykimid w IIKB PIIO VYkpcranekorcTpyKimda. CHeMAATA3UPOBAHHOE
MIPOMU3BOJICTBO 3THX KOHCTPYKIIMIT ocBoeHO Ha Kuromupckom 30K.

IlokpbITHe MpeHa3HAYCHO Ui MPUMEHEHUSI B OJHO- M MHOTOITPOJIETHBIX OTAILIH-
BaeMBbIX 3JJAaHUIX ¢ CETKONM KOJOHH 12x18 1 12x24 1 BBICOTOU IO HHU3a HECYIIMX KOHCT-
pyKiuit mokpeitas 4,8-10,8 M ¢ HearpeCCMBHOU M CI1aboarpecCUBHOM cpelaMu, BO3BO-
JUMBIX B paitoHax: I-VI 1o Becy cHeroporo moxkposa u I-VII mo ckopocTHOMY HaIopy
BETpa, ¢ PacYEeTHONW CEUCMUYHOCTHIO IO 9 Oa/UIOB M pacyeTHOU TeMIlepaTypoil HapyxX-
Horo Bo3zayxa MuHyc 40 °C 1 BEIIIIE.

KoHCTpyKIMK JIOTIYCKAIOT YCTAHOBKY IOJIBECHOTO KPAaHOBOTO OOOPYIOBAHUS TPY30-
MOTbeMHOCTHIO 10 3,2 T (puc.11.5a), a Takke OOCIYXUBAHWE 3/IAHUN OIMOPHBIMU BJIEK-
TPUUCCKUMU KpaHAMH TPy30TIOIBEMHOCTEIO /10 20 T pexkMoB paboTsl j0 6K (puc.11.56).
Ha 1mokpbsITUX MOTYT yCTaHABIMBATHCS 3CHUTHBIC (hOHAPU, edIICKTOPHI, KPBIIIHBIE BEH-
TWISITOPBI U JIp.
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bioku mmokpsITHS pasMepoM B IiaHe 18x12, 24x 12 M pa3paboTaHbI MO JIETKYIO Py-
JIOHHYIO KPOBIIO ¢ VKIOHOM 1,5 % W TIpelCTaBISIIOT OO0 IPOCTPAHCTBEHHYIO CTPYK-
TYPHYIO KOHCTPYKITHIO. OCHOBHBIMU HECYIIUMHU JIEMEHTAMU OJIOKA SIBIISIOTCS JIBE TIPO-
CTPaHCTBEHHBIC TpPEXTpaHHbIC (hepMbI, OPUCHTUPOBAHHBIC BJOJb IIpoJieTa. BepxHumu
mosicaM¥ Takoi hepMBI CIIyKaT JIBa JIEMEHTA JIBYTABPOBOTO CEUYCHMS, BBITOIHSIONINC
OJTHOBPEMEHHO (DYHKITHMK IIPOTOHOB JIJISI HEITOCPEICTBEHHOTO OITMpaHUs Ha HUX CTalhb-
HOTO MMpodhUIMpOBaHHOrO HacTwia. HacTii kpoMme orpaxiamoimux (GpyHKITHA obecTiedn-
BaeT YCTOMYMBOCTH BEPXHUX TIOSICOB B TOPU3OHTAIBHOMN TUIOCKOCTH.
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Puc.11.5. I'aGapuTHBIe CXeMBI 3TaHUH CO ‘ 0=5.201 ‘ Q\§
CTPYKTYPHBIMM OJIOKAMH M3 IIPOKATHBIX i S
mpodmiei 3
a - BapHMaHT ¢ IOJBECHBIMU KpaHaMU; "
2350 18000, 24000 2350

6 - BapMaHT ¢ MOCTOBBIMU KpaHaMu

O O

CoBMecTHast paboTa IBYX IIPOCTPAHCTBCHHBIX (hepM obecrieumBaeTcsl YCTAHOBKOM B
TOpIIaX WM B Cepe/IMHE IIpoJjieTa JOTOJIHUTEIBHBIX (JIOOOPHBIX) PACKOCOB M IOTIEPEUHBIX
MTOSICHBIX 2JIEMEHTOB. Bce aiieMeHTHI 0JI0Ka, KpoMe BEPXHMX ITPOJIOJIBHBIX ITOSICOB, BBI-
TTOJTHSIIOTCS M3 PABHOIIOIOYHBIX YTOJIKOB.

biiok cobupaeTcst Ha CTEHJIE M3 TUIOCKOCTHBIX M JIMHEHHBIX JIEMEHTOB 3aBOJICKOTO W3-
rotoBieHust (puc.11.6). Pabota 610Ka IIpHU TOPU3OHTAIBHBIX HATrpy3Kax OOeCIICUMBACTCS
MTOTIEPEYHBIMU TTOSICHBIMU JIEMEHTAMK BEPXHETO Iosica W JIUCKOM, 0Opa3OBaHHBIM IIPO-
(UIMPOBAaHHBIM HacTHIIOM. HoMeHKIaTypa CTpyKTYpHBIX OJ10KOB o cepun 774-KM 1ipu-
BesieHa B Tabm.11.11 u BkiTodaeT 12 TUIIOB B 3aBUCHUMOCTH OT Tipojieta 3fanust (18 wmm
24 ™).

IIpu pacuere GIOKOB IIPUHSTHI CICIYIONINAE TTOCTOSHHBIE HOPMATUBHBIC HATPY3KH, [la:

MeTaumMYecKne KOHCTPYKIIAM «..u.eveeenereennereennss 220 - 380
IIpoIIMPOBAHHBIA HACTHIL. ..evvnnereeeneerenneerenneerees 147
TTapPOMBOISIITS ... i ve e ee e e e e e e e 49
VTEIUTHTEIID .+t eeeeiiiiiiiininaa e e e eeeeteinaa e e eeeeeeernn e eeeeees 325
PYIIOHHBIA KOBEP .. .iiivveiiiiiiiiireiinereeianeeeenneennnneenees 237
I'paBHITHAS BAIMMTA ..evvuireeiieeeiineeeenseeeeeseeneenneeeees 392

7 6o o S 1370 — 1530
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Puc.11.6. MonTtaxnag cxema Omoka «MockBa» (TiposieToM 24M)
1 - pacmiopku BepxHero Tosgca; 2 - (uiaHIleBble COeMHEHNI BEPXHETo mosca; 3 - MPOA0TbHbIE
nonydepMEl; 4 - (GIaHIeBble COeNUHEHNI HIKHETO 110sica; 5 - TOpIeBhie (hepMBI; 6 - 3aTIKKKA
HIDKHETO Tosca; 7 - JOOOPHBIE PacKOCH

N,

B pacderHO# Harpyske KpoMe Macchl TTOKPBITHUS M BO3JICHCTBUS ITOJBECHBIX KPAaHOB
YUTEHBI BEPTUKAJIbHBICE PABHOMEPHO pAaCIIpE/ICICHHBIE HATPY3KU OT TEXHOJIOTHYECKOTO
00OpYJIOBAaHUS W Beca CHETOBOTO MMOKpOBa (ITOTHOE W YaCTUIHOE 3arpyxeHwus). [Ipu or-
peJIeJIeHU Y TTOTOHHBIX HATPY30K Ha CPEJHUEC W KpallHWe OaJOYHBIC SJIEMEHTHI BEPXHETO
osica OT MAacChl KPOBIM M CHEra YYUTHIBAIACH HepaspesHasd cxema padboThl IpOohIpO-
BaHHOTO HacTwia. KoahGUIMeHT pactpeeicHUsT STUX HArpy30K IS CPEeIHUX ITOSICOB
cocrasun K;=1,1, naa kpaitHux K;=0,4. Pacxox cTanu Ha IOKPLITUE B 3aBUCUMOCTH
OT pacuYeTHOM Harpy3KW IIpuBecH B Tadm. 11.11.

Taomma 11.11. Pacxop ctanm Ha IIOKPEITHE 3TaHUKA TrIa «MockBay

PacuerHas
Mapka IIponner, BEPTHKATbHAL Macca crami, Kt
M Harpyska, Ila

obras 1 M2
CIIM® 24-360 3528 7064,1 24,5
CIIM® 24-450 24 4410 7787,1 27,0
CIIM® 24-540 5292 8658,7 30,0
CIIM® 24-630 6174 9798,1 34,0
CIIM® 18-300k 2940 4811.,4 22,3
CIIM® 18-410x 18 4018 5051,4 23,4
CIIM® 18-520k 5096 5781,4 26,7
CIIM® 18-630k 6174 6573,6 30,4
CIIM® 24-360k 3528 7515,6 26,1
CIIM® 24-450k 24 4410 8430,0 29,3
CIIM® 24-510x 5292 9388.,3 32,6
CIIM® 24-610x 5978 10057,8 34,9

IIpumedanue. [ia OJIOKOB ¢ MHAEKCOM «K» pacueTHasd BepTUKATbHAA HArpy3Ka MpUBeleHa
3a BBIUETOM SKBUBAJIEHTHOM HArpy3Kd OT JBYX IOABECHBIX KPAaHOB TPY30TIOABEMHOCTHIO 3,2 T.
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11.3.6. TloKpbiTUS ¢ MPUMEHEHUEM CTPONMMJIBHBIX M TOACTPONMUIBHBIX (DepM W3 MPOKAT-
HbIX mpoduneid Tuna «Kuromup». CTalbHBIE KOHCTPYKITMK TTOKPBITANA ITPOM3BOICTBEH-
HBIX 3/IaHUI ¢ pepMaMy M3 MPOKATHBIX MMpoduieii (sKCIIepuMeHTATbHAS cepust, udp
883665-KM) paspadotansr [THUNCK um. Kyuepenko u Houerkum otaenom [THUH-
MMPOEKTIIETKOHCTPYKITHS MO 3aJIAHUI0 U IIOJ TEXHOJIOTUYECKUE BO3ZMOXHOCTH KUTOMUP-
CKOTO 3aBOJIa OTPAXIAIOIINX KOHCTPYKITHIA.

KoucTpyximu mipetHasHaYeHbI T [IPUMEHEHUS B OTAIDIMBAEMBIX 3IaHUSX ¢ Hearpec-
CHBHOM M caboarpecCUBHOM Cpejioif, BO3BOMMMBIX B [-V palfoHax 1Mo Becy CHETOBOTO
mokpoBa, B [-VI paifoHax Mo CKOPOCTHOMY HAIopy BeTpa, B palioHaX ¢ pacyeTHBIMH
TeMIieparypaMu HapyXHOro Bozjayxa MuHyc 40 °C U BBIINE, ¢ PacueTHON CEeHCMUYIHO-
CTBIO 0 7 OaJLIOB.

KOHCTPYKITHM TOKPHITHS MOTYT IPUMEHSITBCS TIPH CIICAYIONINX CXeMax W IapaMeT-
pax 3paHwuit: 1poseTel 18, 24 u 30 M; 3JaHHUS OJHOIIPOJICTHBIE M MHOTOIIPOJIETHBIC O€3
MeperajioB M ¢ mepernajgaMu BeICOT (B yCIoBUsX [-IV cHeroBsIx paffloHOB); BBICOTA 3/1a-
HUN J0 HU3a HECYIINX KOHCTPYKIINI HmoKpeItusa 4,8; 6,0; 7,2; 8,4; 9,6 u 10,8 M; 3manus
MOTYT OBITh OecoHApHBIEC WM C 3CHUTHBIMU (DOHAPSIMH; IIAT KOJOHH I10 CPEIHUM DPsi-
JaM 12 M , o KpaliHUM psiyiaM 6 Wit 12 M (JuIst OJTHOIIPOJICTHBIX 3MaHUH JIOITycKaeTCs
mar KOJOHH 6 M). 31aHus MOTYT OBITh OECKpaHOBBIC WJIM C MOCTOBBIMU OITOPHBIMH
KpaHaMH TPY30IIoabeMHOCTRIO 20 T, pexkxrMoB paboTsl IK-6K. IlperycMoTpena Bo3MOX-
HOCTh YCTAHOBKM ITOJBECHOTO KPAaHOBOTO OOOPYIOBAHUS TIPY30IIOIBEMHOCTBIO 110 3,2 T
(1tpu ipostetax 18 u 24 m).

KomcTpykim pa3paboTaHbl O] YTETUIEHHYIO PYJIOHHYIO KPOBIIO ¢ YKJIOHOM 5 %. B
Ka4ecTBE HECYINEro M OTrpaXkIamoInero 3JeMeHTa KPOBIU HCIIONB3YETCS CTABHOMN IIpo-
brIMpOBaHHBIA OINMHKOBAHHBIA HACTWII, YKJIA/IBIBAEMBIN HEITOCPEJACTBEHHO IO BEPXHUM
osicaM CTPOTTHUIIBHBIX (hepM.

TTokpeITHE COCTOUT W3 CTPOIMIBHBIX (hepM, YCTAHARIUBAEMBIX, KaK MMPABWIIO, C IIaroM
4 M Ha KOJIOHHBI M HOJICTPOIMIBHEIC (PepMbl IpoJieTOM 12 M WM OACTPOIMIBHEIC OaIKKA
(1TIpu 111are KOJIOHH 6 M), OTIMpAIOIecs: Ha KOJIOHHBI Yepe3 CTATbHBIC HATKOIOHHUKH.

JL1s1 OHOTIPOJIETHBIX 3IaHUIM TIPM HEOOBITNX BEPTUKAIBHBIX HArpy3kax Ha MOKPBITHE
JTOITyCKaeTcsl Iar KOJOHH W CTpOIIbHBIX (depM 6 M. [Ipu sTOM cTpommibHBIC (hepMbl
OITUPAIOTCS TOJIBKO HA KOJOHHBI Yepe3 HATKOIOHHUKN. HaaKOIOHHUKN CMEXHBIX KOJIOHH
CBSI3aHBI PACIIOPKAMMU, MIePEIAOIIUMI TOPU3OHTATBHBIC YCHUIMS Ha CBSI3W. B sTOM cityuae
TpeyIaraeTcesl UCIOIb30BaHue TTPOMIIMPOBAHHOTO HACTWJIA C BBICOTOM BOJHBEI 114 MM.
Kperutenue ctoek TopiieBoro daxBepka OCYIIECTRISICTCST K BEpXHEMY U HIDKHEMY ITOsSICAM
CTPOITWIBHBIX (hepM, KpeIUleHWe CTOeK TPOAOIBHOTO (haxBepka — K IMEepeKWIHON Oalke,
PACITOJIOXKECHHOM MEXITY IBYMSI CMEXHBIMI (hepMaMi B YPOBHE BEpXHETO TI0sICa.

CrpormtbHble depmbl (prc.11.7) pa3paboTaHbl JBYXCKATHBIMH, ¢ TOPHU30HTAIHHBIM
HIDKHUAM TIOSICOM M YKIIOHOM BepXHeTO 5 %, ¢ TpeyroIbHON PeleTKOM M HUCXOMSIIITIAMEA
OIIOPHBIMHU pacKocaMmi. BreicoTa ¢depM MO OCSIM TIOSICOB COCTaBIsIeT: Ha OIope -
1530 MmM; B KoHBKE 2330 MM it mmposieToB 24 1 30 M m 2130 MM g 1poireta 18 M. B
y3J1axX YKPYITHUTEJIBHON cOOPKU (hepM B YPOBHE BEPXHETO TOsICa UCTIONB3YIOTCS (raHIe-
BBIC COEJMHEHUs, B YPOBHE HIDKHETO II0sica — COCJMHEHHUS ¢ HakjiIajkaMmu. B obomx
clydasix IIPHUMEHSIOTCS OONIThl HOpMalbHOU TouHOCTH M20. IloacTporibHbie (hepMbl
(puc.11.8) pa3paboTaHbl ¢ TApaUIEIBHBIMU ITOsSIcaMU, BbicoTa ¢depM B ocsix 1750 MMm.
Kperuienue 21eMeHTOB TOKPBITHS MEXIY COOON M K HAJIKOJIOHHUKAM OCYIIECTRIISIETCS
Ha O0JITax, KpelUleHe HAJIKOJIOHHUKOB K KOJOHHAM — Ha O0JITaX U MOHTAaXHOM cBapkKe.

CranpHOU TTPpOMMIMPOBAHHBIN HACTIII IIOMHUMO OCHOBHBIX (DYHKITMI HECYIIIETO W Or-
PAXITAIOIIETO JIEMEHTa KPOBIH, O0ECHeYMBACT YCTOMUYMBOCTH BEPXHUX IIOSICOB CTPO-
MATHHBIX (hepM B TOPUBOHTAIBHOMN ILIOCKOCTH, BOCIIPUHMMACT W TIepe/aeT Ha CBA3U U
KapKac TOPU3OHTAIbHBIC HATPY3KH Ha ITOKPBITHE 34 CYET COOCTBEHHOW IIPONIOIBHON M
CIIBUTOBOM XKeCTKOCTH. HacTwa mpuHAT inHON 12,05 M.
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Komonusr 3manug nMmeoT BeicoTy Ha 900 MM Oombllle, YeM HOMWHAIBHAS BBICOTA
3/1aHKUS (BBICOTA JIO HU3a CTPOIWIBHBEIX depm). s 3maHuit IpUMEHSIIOTCS KOJOHHBI IO
cepusam 1.423.3-8 (Bermyck 3) u 1.424.3-7 (BbIIycK 3) ¢ yMCHBIIEHMEM BBICOTHI Ha
450 mm. Ilpr TIpUMEHEHUH CTYIIEHYATHIX KOJOHH CO CKBO3HOM HIDKHEH YacThiO IO JIei-
CTBYIOIIIAM TUITOBBIM CEPUSIM BEPXHSISI 4acTh yBenuuuBaetcss Ha 900 mMm. [IpuBsizka Ha-
PYXHOI IpaHKM CTOEK TOPLEBOTO (haxBepKa K OCIM psiAoB 250 MM.

CTpoImWIbHBIE W TTOACTPOITMIBHBIE (hepMBI PACCUYNTAHBI KaK CBODOJIHO OIIEPTHIC KOH-
CTPYKIIUM C YICTOM KECTKOCTH Y3JIOB DJIEMEHTOB BEPXHETO ITosica 1Mo HelnehOpMUPOBAH -
"ot cxeme. Ilpu pacuyeTe KOHCTPYKIIMM ITOKPBITHS IIPHUHSTHI CICAYIONIHNE MOCTOSHHBIC
HOpMAaTHBHBIC HArpy3Ku, [la

CODCTBEHHBII BEC PEPM..cvvuiiiinniiiiinninnennnn.

CTAIIBHOU TTpOGWINPOBAHHBII HACTIIT

TApOU3OJISIIHA . ...

YTCTUTHTEIID «eeeeeeeeeeeeseaeaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaans

00 2100150 20907 B 0 )17 o U,

rpaBUiiHas 3aiuTa

IIpu orpeniesieH TOTOHHOM HATPy3KM Ha TIOJICTPOITIBHBIC (hepMBI OT MacChl KPOBIH
W CcHera yYMTBIBaeTCS HepaspesHas cxema paboThl TpodIMPOBAHHOTO HACTHIA BBEIE-
aueM koo durmentoB K=1,1 (pu mrare cdepm 4 m) u K= 1,25 (1ipu 1irare dpepm 6 M) .

IIpoexTpoBaHWe MOKPBHITHS IS IKCIUIYaTAITAOHHBIX YCIOBUM, OTIMYAIOIIMXCI OT
MIPUHSTBIX B pacdeTe, OCYIECTBISCTCS ¢ IOMOINBI0 TaOMUIT SKBUBAICHTHBIX HArpY30K.
TTom6op dhepm IMPOBOIUTCS ITyTEM CPaBHEHUS, C OJHON CTOPOHBI, CYMMBI SKBUBAICHTHBIX
HArpy30K Ha KOHCTPYKITHIO, TIPUHSTBIX C COOTBETCTBYIOIIMMU KO3(MDGDUITMCHTAMUA COYE-
TaHWM, U PacYeTHOMN HecyIei crmocodbHOCTH dhepmbl — ¢ apyroit. [lo maHHBEIM MHCTUTYTA
BHUIINmpoMCTaTBKOHCTPYKIIMS TPYJOEMKOCTh MOHTaXa IIOKPBITHAS cocTapisier 0,73
qesr.yac/M2. Pacxojl cTaTM Ha TIOKPHITHE ¢ ITATOM CTPOIIBHEIX (bepM 4 M B 3aBUCHUMOCTH
OT PacYETHBIX FKCILTYATAIIMOHHBIX HATPY30K M IIPOJICTOB 3[aHUs IIpHUBEACH B Tabi1.11.12.

Tadmuma 11.12. Pacxos cTaqu Ha IMOKPBITHE CO CTPOIMIBHBIMU (hepMaMu U3 TTPOKATHBIX
npodwmieit Tura «Kutomups» (mrar depm 4 M)

Pacuernas marpyska Pacxon ctaymmt Ha 1 M2 TOKPHITHA, KT
Ha TIOKPBITHE
IIponer Ha Cas3eid,
3MaHud, | eTUHUNY | pacupene-| Crpo- Hanxko- |Ilomcrpo-| KOHTYPHBIX |IIpodmmm-

M JIWHBL | rmeHHAad, |MWIBHBIX | JIOHHW- | MATBHBIX Gamok U |posannoro | Beero
depMbl, xlla bepMm KOB bepMm KOHCOJIeH HacTHiIa
xkH/mm TIPOOITEHOTO

¢haxBepka
20 5,0 11,97 0,68 6,03 3,57 34,25
18 24 6,0 13,84 0,68 6,64 3,57 12 36,73
29 7,25 15,57 0,68 7,21 3,57 39,03
16,5 4,13 13,26 0,53 4,60 3,18 33,57
19 4,75 14,78 0,53 5,03 3,18 12 35,52
24 2 5.5 16,97 0,53 5,43 3,18 38,11
26 6,5 19,84 0,53 5,87 3,18 41,42
30 17,3 4,3 20,10 0,43 4,06 3,22 12 39,81
20 5,0 24,15 0,43 4,78 3,22 44,58

IIpuMmevanue: Pacxom cTaim Ha TMOKPHITHE OTpenelieH T TeMIepaTypHOTO OTceKa pasMepoM
144 x144 M 1ipu niposterax 18 u 24 M 1 pasmepoM 144 x150 M 1ipu 1posiete 30 M.

222



11.3.7. 3paHus ¥ DOKPLITUA U3 KOHCTPYKIMIA THMA «AIMa-ATa».

11.3.7.1. 30anus u3 koncmpyxuyui muna «Aima-Ama». KoOHCTPYKIINHA TUMA «AJIMa-
ATa» MpeJICTaBISIOT cOOO paMHBIe KapKachl W3 JIBYTABPOB C TOHKHUMU TO(hpHUpOBaH-
HBIMM CTEHKAMU JUIST OMHOITAXHBIX 3/IAaHUI MHOTOIIEIEBOTO Ha3HAYCHUS U pa3padora-
HBl MHCTUTYTOM KasmpoekTeTarbKoHCTpYKIs (1udper 9-O88-KM, 400-032.23.87,
400-033¢.23.87). OHM npeHa3HAYCHBI IS IPUMEHCHUS B OJHORTAXHBIX OJHO- U JIBYX-
MPOJETHBIX OTAIUIMBAEMBIX 3JaHUIX IIposieTaMy 18 M, Bo3BoauMbIX B [- 111 cHeropex u
BETPOBBIX paifoHaX, B paffoHAX ¢ CEUCMHYHOCTHIO 10 9 OaTIOB, IIPU PACUYCTHON TEM-
nmeparype HapyxHoro Bo3jayxa -40°C u BBIIE ¢ HearpecCUBHOM M cl1aboarpeccuBHOM
CpeIoi.

Kapkac opHOIIpOIIETHOTO 3IaHKs TIpeicTaBieH Ha puc.11.9. PasMepsl 31adaus B 1UIa-
He 18x48 M. Bricota pam 6600 MM; mrar KoioHH — 6,0 M. 3manmne MoXeT OBITH OecKpa-
HOBBIM WM WMETh OJIMH ITOJIBECHON KpaH TPY3OIOABEeMHOCTBIO 3,2 T. 3/IaHUE HWMEET
MTOTIEPEYHBIC PAMBI C XECTKUMHU Y3JIOBBIMH COCIMHEHUSIMU KOJOHH ¢ purejieM U dyHa-
MeHTaMu. KOJOHHBI KapKaca BBITIOJHEHBI U3 IMUPOKOIIOJIOYHBIX JIBYTABPOB a PUTEIIA —
W3 CBAapHBIX JIBYTABPOB € TOHKOM IIOMEPEeYHO TOMGPUPOBAHHON CTEHKOU CeYeHUEM
720x3 MM. B IiesIX CHIDKEHHMS METAUIOEMKOCTHM KM HArpy30K Ha (PyHIaMEHTBI IMpe-
JlYCMOTPEHO PEryJUpOBaHKME M3TMOAIONMX MOMEHTOB B paMe. B Topliax 3maHusi poib
MTOTIEPEYHBIX PaM BBITIOIHSIIOT KOJOHHBI TOPIIEBOTO (haxBepka, JIBYTABPOBBIE OATKHU IIPO-
JIETOM 6 M 1 BEPTUKATBHBIE CBA3U. KOHCTPYKITMK TTOKPBITHST pa3pabOTaHbI IOl MSTKYIO
KPORIIO ¢ YKIOHOM 1,5 % ¢ MUHEepaTOBATHBIM VTEILTATEIEM, VIOXEHHBIM TI0 TTPOMIII-
POBaHHOMY HACTWJIY, KOTOPBIH OIUpAeTCS Ha IPOTOHBI U3 TOpsSYEKaTaHBIX IBEJICPOB,
PACIIOIOXEHHBIX C IIaroM 3 M.
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Puc.11.9. IlonepeuHas paMa Kapkaca OJHOIIPOJIETHOTO 3JaHMSA THIIA «AJIMa-ATas

IIpocTpaHcTBeHHAS KECTKOCTh KapKaca oOecIeumBacTCs TUCKOM PO IINPOBAHHO-
TO HacTWIa, a BO BpeMsS MOHTaXa ITOIEPSUHBIMA CBSI3SIMU IO BepXHUM TIOsSICaM pUTeNeil
V TOPITOB 37aHUS, BHITOTHEHHBIMUA 13 THYTOCBAPHBIX 3aMKHYTHIX ITPOGhUICH.
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BeprukaipHble CBSI3M IO KOJOHHAM 3alIPOCKTAPOBAHBI U3 OJMHOYHBIX YTOJIKOB U yC-
TaHOBJICHBI B OJHOM TaHenu 1o juirnHe 37aHus. CelicMOCTOMKOCTh 3/IaHWUN B MPOIOJIH-
HOM HAaITpaBICHUU OOECIIEUMBACTCS YCTAHOBKOM B KPECTOBBIC CBSI3M ITO KOJOHHAM CIIE-
MUATBHBIX SHEPTOIOIONIAIONUX SJIEMEHTOB C/IIBUTOBOIO THIIA, pabOTAIONNX B YIIPYIO-
TUTACTAYECKON CTalNK IIPH 3eMIIETPSICEHUSIX PACUCTHOW MHTCHCUBHOCTH

PacderHast cxema HECYIIMX KOHCTPYKITHMI KapKaca — OJHOIIPOJICTHAS paMa C XKecT-
KUMH Y3JTOBBIMUA COCIMHEHUSIMH KOJOHH C puresieM W (yHIaMEHTAMU B IIPOIIECCe JKC-
IUTyaTaiui U ¢ IMMapHAPHBIMU COCIUHEHUSIMU PUTENs ¢ KOJOHHAMU B HAYabHOM CTa-
AW MOHT&Xa, KOTJA TTPOU3BOIUTCS PETYIUPOBAHNUE M3TUOAIOIIMX MOMEHTOB B DJIEMCH-
Tax paMmbl. PacueTHast BepTUKAIbHAS HArpy3kKa OT COOCTBEHHOTO Beca IMOKPBITHUS COCTaB-
nger 1,39 kH/M2, OT CTeHOBBIX MaHeIel — 72,5 KT/M? TUIOIAIN CTeHEL

Pacxon cramu Ha Kapkac 3/IaHWS ¢ PAMHBIMU KOHCTPYKIIMSIMH THUIIA <«AJiMa-ATa»
npuBeneH B Tabuie 11.13.

Taommma 11.13. Pacxop ctany Ha KapKac OTHOIIPOJICTHOTO 3MaHUSI ¢ PAMHBIMHA KOHCT-
PYKIMSIMA THIIA <AJIMa-ATa»

Macca cTaiu, Kr/M2 IUIoNay 31aHus
IIpomner KpanoBoe IpoGWIMPOBAaHHBIA HACTWII,
M obopynoBaHue paMbl daxBepk, cBA3U, MPOTOHBI, PUTEITH, Bceero
TyTH TIOABECHBIX KPAaHOB
0e3 KpaHa 22,0 24,2 46,2
18,0 ¢ KpaHOM
Q=327 22,0 32,7 54,7

Kapkac gyxiiposeTHoro 3ganus u3oopaxeH Ha puc.11.10. PasMepsl 3/aHWd B IUIaHE
(2x18)x72 M, BeIcoTa pambl 8400 MM, mar KojgoHH 6 M. KpoBis NIByXcKaTHast ¢ 3€HUT-
HbIMUA (hoHapaMu. Kaxabrit
-200 x10 IpoJIET OOOPYAOBAH JByMSI
720 %3 200p MONBECHBIMUA KpaHaMU TPy-
30ITOTBEEMHOCTBIO 3,2T
TPYIIIBL PEXUMOB PadOTHI
3K, win 1ByMsI MOCTOBBIMI
KpaHaM{ TPY30IIOTbEMHO-
cTthio 10 T obmrero HasHa-
YEeHWUSI TPYIIbl PEXUMOB
padorer  1K-5K. Kapkac
37IaHUS BBITIOJIHEH W3 JIBYX-
IIPOJIETHBIX paM C KECTKHU-
MU 3alleMJICHUSIMUA KOJIOHH
B dyHIaMeHTaxX, XeCTKUMUA
COCIMHECHUSAMA  KpaWHUX
KOJIOHH C pUTeNleM W IIap-
Puc.11.10. Tlomepeynas paMa Kapkaca ABYXITPOJIETHOTO 3MaHUSA HUPHBIM  OTIMPAHIEM  HE-
THIa «AjIMa-ATa» paspe3Horo  puresi  Ha

CPETHIOI0 KOJIOHHY.
Kposig 3mannsa nByxckatHast ¢ YKIOHOM 1:10 BBIIOITHIETCI W3 TPEXCIOUHBIX MMaHE-
JIE, YIOXEHHBIX II0 IIPOTOHAM M3 TOpsiYeKaTaHBIX IMBeiulepoB. CucTeMa CBI3€H IO II0-
KPBITAIO COCTOWUT W3 ITONEPETHBIX TOPU3OHTAIBHBIX CBI3€H y TOPITOB 3[aHUSA, PACIIONO-
XEHHBIX B IUIOCKOCTH BEPXHUX ITOSICOB PUTEIEH paM M PaclOpOK MO KaXIOMY PSIIy KO-
JIOHH, BBITIOTHSIEMBIX U3 3aMKHYTBIX THYTOCBapHBIX Ipodwieii. HkHue 1ogca pureseit
pacKpeIUIieHbl U3 TUIOCKOCTH Mojikocamu. [IpomobHag XecTKOCTh KapKaca o0ecreunBa-
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€TCS BePTUKATBHBIMU CBA3SIMU IO KAKIOMY PSIY KOJIOHH, BBHITOTHCHHBIMUA W3 YIJIOBOLL
CTalW W W3 3aMKHYTBIX HYTOCBApHBIX MMpodwicit. B ceficMMUecKUX paiioHax B CBA3SX
II0 KOJIOHHAM YCTAHABIMBAIOTCS SHEPTOIOTIOTATEIM CABUTOBOTO THIIA. PUTeNh W KO-
JIOHHBI paMbl ¢ TOHKUMU TODPUPOBAHHBIMUA CTEHKAMU PACCUYMTAHBI HA IIPOYHOCTH U
VCTOMYMBOCTh MO METOJAWKE, pa3paboTaHHoil B Kas3poeKTCTATBKOHCTPYKIIMA. Pacxom
CTalTd Ha KapKac 3laHuif, cTposiuxcsa B 111 cHeroBoM paifoHe TIpWBEICHBI B TaOIAIIC
11.14.

Taomma 11.14. Pacxop ctanmm Ha KapKac 3IaHUSI ¢ PaAMHBIMI KOHCTPYKITASIMI
THUIIA «AJIMa-ATa»

Macca cTaiu, Kr/M2 IUIoNay 31aHus
IIpomner KpanoBoe IpoGWIMPOBAaHHBIA HACTWII,
M obopynoBaHue paMbl daxBepk, cBA3U, MPOTOHBI, PUTEITH, Bceero
TyTH TIOABECHBIX KPAaHOB

TIOIBeCHEIE 21.8 214* 432%*

2x18,0 Kpabl ' 22,0 438
22,9% 439*
MOCTOBBIC 21,0 229% 439%

235 44,5

*) B umicnuTeNe Macca CTAU I 3MaHUM, CTPOAIIMXCA B HeCEHCMMYECKHX pailoHaX, B 3HaMeHATe-
e — B 9 OalbHOM CeHCMUYEeCKOM palioHe.

H3roropieHre KOHCTPYKIIUIE CUCTEMBI «AlMa-ATa» OCYIIECTBISICTCS Ha OOBIMHOM
00OpPYZIOBAHUW 33BOJIOB CTPOUTEIBHBIX METAJUIOKOHCTPYKITUI ¢ BBEIEHUEM B TEXHOIO-
TUYECKYIO JIMHWIO YCTAHOBKHU TSI POTAITMOHHOTO TopUpOBaHUSI CTEHKU OAIOK — pUTe-
Je pam.

11.3.7.2. HHokpsimus co cmponuivHeiMu Oarkamu cucmemsl «Aama-Ama». Kaxk
MOKA3aJIN MPOEKTHBIE Pa3pabOTKM, BeChbMa SKOHOMUYHAS W TEXHOJIOTHYHAS KOHCTPYK-
TUBHag (popma puresss B BUIE CBAPHOTO JIBYyTaBpa ¢ TOHKOW ropUpOBaHHOW CTEHKOM,
WCIIOJIB30BAHHAS B PaMHBIX KapKacaxX OHO- W IBYXIIPOJETHBIX 3[TaHWI IIposieToM 18 M,
MOXET OBITh YCIICITHO IIPUMEHEHA TP BO3BEJCHUMN ITOKPBITUN OJNHOATAXHBIX [IPOU3-
BOJICTBEHHBIX 3/IAHUI C IITAPOKUM JUATIA30HOM CTPOUTEIBHBIX TapaMeTPOB.

BrIgBIIEHHBIE TEXHUYECKNE BO3MOXHOCTH MPAKTUIECKOTO WCIIONB30BAHUS TaAKUX II0-
KPBITHI IIpUBEACHBI B Ta0I. 11.135.

Ta6moa 11.15
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CHCTeMEI «AIMa-ATa» | 1000 -40°C| 3,2 0,5
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Orpaxaarle KOHCTPYKITUH TTOKPBITUM M CTeH, OKOHHBIC IIEPEIIeThI, 3allOJHeHNE
BOPOT IIPU IIPUMEHEHUU CUCTEMBI «AlIMa-ATa» Te Xe caMble KaK W JUIS JPYTUX TUIIOB
smanuit u3 JIMK.

KoHCTpyKITHK MOKPBITUS pa3paboTaHbl TS TPUMEHEHUS B OJHOATAXKHBIX IPOU3BOI-
CTBEHHBIX 3JIaHUSIX, BO3BOJIMMBIX B [-V cHeroBex u -1V BeTpoBBIX paifoHax, B paii-
OHAaxX ¢ pacYeTHBIMHU TeMIlepaTypaMy HapyXHOro Bosjayxa -40°C U BBIIIE U ¢ pacueTHOH
CeMCMUYHOCTHIO 6 OAJLIOB.

TToKpBITHST MOTYT TIPUMEHSTHCS B OJHO- ¥ MHOTOITPOJICTHBIX (TIPY JIFOOBIX COYCTAHM-
SIX TIpOJIETOB) OechOHAPHBIX 3/IaHUSIX WIM C 3eHUTHBIMU (hOHAPSIMU O€3 TIEPErajioB U ¢
nepernajaMi BBICOT IMOKPBITUIA, IpH IposeTax 3JaHuil 18,24 u 30 M , BBICOTE 3[aHUS IO
HU3a CTPOIMMUILHEIX hepM He Goee 18 M, Iare KOJIIOHH 10 KpaitHUM psimaM 6 1 12 M, 110
cpemHUM — 12 M.

31aHUsT MOTYT OBITH OECKPAHOBBIMH, C MOCTOBBIMU KpaHAMHK BCEX PEXUMOB PaOOTHI
(kpome 8K) rpysorogbeMHOCTBIO 10 S0 T, a TAKXKE C ITOABECHBIMU KpaHAMHU TPY30IIOTh-
eMHOCTEBIO 10 5,0 T (Tpu TIpojeTax 18 M BO BceX CHETOBBIX paitoHax), o 3,2 T (IIpH IIpo-
sete 24 m B [-1V cHeroseix paiionax) u mpu mpoiete 30 M B I u 11 cHeroBsix paiioHax.

YepTexku KOHCTPYK-

4 == 0,025 0,025 = U TOKPBITHS pa3pa-

S | OOTaHBI TIOJ YTEIUICH-

N | HYIO0 PYJIOHHYIO KPOBIIIO

3 b, ¢ ykmomoM 2,5%. B

S j-f—‘ Monmaxcroiii i Y ’

= 206 4 ok 1206 Ka4YecTBE HECYIero 3Je-
18000 24000 30000 MCHTa KpOBJIMX HCIIOJb-

30BaH CTAIBHOM TIpoO-
brTpoBaHHBIA HACTWI,
‘ YKJIAIBIBAEMBIN I10 IIPO-

ronamM. [lar crpomuib-
‘ HBIX OATOK TIPUHAT 6 M.
14 IIpu mrare KonoHH 12 M

s |
130, , 1710 OAFF._____

ﬁ‘f‘ 12000

n 1rare Oagok 6 M MO
é 6 KOJTOHHAM  yCTaHaBIH-
Ha ceapke Yszen A HG gbtggjfglyg))coyﬂbtx BalOTCA IIOACTPOITIb-
l _ | | o Hble Oanku. OnupaHue
T BRR T T T A T T OaJgoK ApYT Ha Apyra u
] < " Ha KOJOHHEI HIApHWP-
1k ++ Hoe. OmnupaHne CTOCK
1k 1IF TOPIIEBOTO ¥ MPOIOIL-
1k Ak Horo ¢paxBepka Ha KOH-
>>: 1|k CTPYKIIUHA TTOKPBITHS
1y, 1k 1z by | e |§2 [IpeflycMaTpUBaloTCsd B
B L + y371aX TOPU3OHTAIBHBIX
m T CBSI3CBBIX  (hepM 11O
I-1 HIDKHHUM II0sIcaM GajloK.
- B MonTaxHbIe Y316l CTPO-
] T MWIBHBIX 0aToK  OCy-
IIeCTBIICHB Ha (raHiax
Puc.11.11. CrponunbHble Oanku mponeroMm 18, 24 u 30 M (a) n Y BBICOKOIIPOIHBIMU
TOACTpONTUIbHAS OanKa mposeToM 12 M (6) ¢ TohpUpOBAHHBIMHA OoITaMM WIM HA CBapKe

CTeHKAMHU (puc.11.11).
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TToxcTpornmibHble OAIKHM pa3pabOTaHbI TAKXKE KaK M PUTEIN CBAPHBIMH J[BYTABPOBOTO
CEeUeHUS ¢ MapaUIeJbHBIMU ITosicaMi mpojieToM 12 M. BwicoTa rodpupoBaHHON CTEHKU
Oamok 1710 MM mmpu TommmHae 3,0 1 4,0 MM. OIIOpHBIC CTOMKM 3allpOCKTHPOBAHBL M3
CBapHBIX IBYTaBpoB. ITo BepxHUM MMosicaM OAOK ¢ IIaroM 3 M YKIAIbIBAIOTCS IPOTOHBI
CTIOJIOITHOTO CEYCHUSI M3 TOpsSTUYeKaTaHBIX IMBe/UIepoB. KpersT mx kK 6aakam OoaTaMu
MIPY [TOMOTIH KOPOTBITIICH U3 YrojaKa WK JTUCTA.

YCTOMIMBOCTS KOHCTPYKITUIH MOKPBITHAST OOSCIIECYUBACTCS CUCTEMOMN BEPTUKAIBHBIX U
OJTHAM SIPYCOM TOPU3OHTAIBHBIX CBSI3€M B IUIOCKOCTH HIDKHMX ITOSICOB OAIOK, a TakXke
JIACKOM TTpOWINPOBAHHOTO HACTUIA, KOTOPBIM B CBA3EBBIX IArax IOKPBITHS, TJIEe pac-
TTOJIOXEHBI TTOTIEPEYHBIC TOPU3OHTAIBHBIC CBA3EBBIE (PEPMBI, TTPUKPEILISICTCS METU3AMU
Ha BceX OIlopax B K&XIOM BOJIHE U C IIaroM KOMOWHWPOBAHHBIX 3aKJICTIOK B ITPOIOIH-
HBIX CThIKaX HacTwWiIa yepes 250 MMm. BepTukanbHBIE CBA3U 110 KPAXHUM pIiaM KOJIOHH U
B IIpOJIETaX pacIiojaraioTcss B MecTaxX pasMelleHHUs ITOMEePEeUHBIX CBI3CBBIX (epM To
HIDKHUM TI0SICaM CTPOITIBHBIX OaIOK.

IIpu pacyere KOHCTPYKIIUI TTPUMEHSUIACH CIEAYIONIAE 3HAUYCHUS PACUCTHBIX HArpy-
30k (I1a) ot Beca mmokperrust pu Y=0,95:

Ha MPOPIMPOBAHHBIA HACTHIL. ..evvvunrreenneerennneereen 1250

HA TIPOTOHBL ..o ee et e e e anan

Ha CTPOIWIBHBIC OAIKH

(6e3 Macchl CTPOITIBHBIX OATOK)

Ha HOACTPOIMIBHBIC OATKH ..vvunverrrnnerreennrerennneerees 1750

(6e3 Macchl MOJICTPOIIBHBIX OATIOK)

HomyckaeMble pacueTHBIC HATPY3KHW W COPTAMCHT CTPOIIIBHBIX W MOACTPOIIAILHEIX
0aIOK OIIpe e/ ICHBI NCXOAI M3 HeCyIIel CIIOCOOHOCTA CTeHKM Ha cpe3, pacdeTHas JIMHA
BEPXHETO II0sICa U3 ITIOCKOCTH CTPOMIIBHEIX OalOK IIPUHATA 3 M.

Bepxume mosca IOACTPOMILHBIX OAIOK pa3BA3aHBl CIUIOITHBIM AVUCKOM IIpOdIIN-
POBAHHOI'0 HACTIIA TOKPHITHS.

Pacxon cTany Ha mokpeITHe IIpuBeacH B Tadbmmire 11.16.

Taommma 11.16. Pacxon cTanm Ha IIOKPEITHAE CO CTPOIIMUILHBIMA OaIKaMu
¢ roppuUpOBaHHBIMU CTCHKAMU (TIIar O6aJI0K 6 M)

Pacuetnas Harpyska Pacxop cTamm B Kr/M2
Ha TMOKPHITHE
IIponer Ha Tpodm-
3manud, | eIUHHULY | pacnipede- | CTpo- |MoAacTpo- |mporo- | cBsA3el | OMOpHBIX JHMPOBAH- Bcero
M JUIVHBL | JeHHas, |MWIbHBIX |TMIBHEIX |HOB CTOeK | yoro
epMHI, xlla depMm | Oastok HACTIIIA
xkH /M
1 2 3 4 5 6 7 8 9 10
14,3- 2,38- 12,50 6,62 5,79 3,08 1,04 9,90 38,93
19,5 3,25
23,5- 3,92~ 13,108 6,93 - 6,71 3,08 1,04 9,90 40,84 -
28,2 4,70 7,13 41,04
18 31,5- 5,25- 13,78 - 7,33- 6,71 3,08 1,04 9,90 41,84 -
36,8 6,13 19,85 7,62 43,3
40,6 - 6,77 - 15,55- 8,67 - 6,71 3,08 1,04 9,90 44,95 -
46,4 7,73 17,64 9,21 47,58
50,7 8,45 18,48 9,60 6,71 3,08 1,04 9,90 48,81
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IIpodoayncenue mabn.11.16

1 2 3 4 5 6 7 8 9 10
11,7- 1,95- | 12,96- | 5,14- |531-] 2,6 0,81 9,90 |36,67-
18,6 3,10 13,92 552 | 6,08 38,78
20,6 - 3,43- | 14,63- | s.66- |6,08-| 2,55 | 0,81 9,90 |39,63-
28,4 4,73 17,39 6,62 | 7,05 38,32

24 | 30,4- 507- | 18,23- | 694- | 7,05 | 2,55 | 0,81 9,90 |45,48-
37,2 6,20 21,25 7,30 48,86
40,2- 6,70- | 22,28- | 7,54- | 7,05 | 2,55 | 081 9,90 |50,13-
47,0 7,83 26,50 7,60 54,41
50,0 8,33 27,55 7,65 | 7,05 |25 | 081 9,90 |55,51
10,8- 1,80- | 15,08- | 4,52- |5.50-] 2,85 | 067 9,90 |38,51-
14,7 2,45 16,92 4,74 | 6,25 41,53
15,7- 2,62- | 17,25- | 474- 6,25 | 2,85 | 0,67 9,90 |41,66-
17,6 2,93 18,81 5,36 43,84

30 | 19,6- 327- | 19,70- | s5.36- |6,25-| 2,85 | 0,67 9,90 |44,73-
21,6 3,60 21,39 562 | 7,25 47,68
23,5- 3,92- | 22,44- | s.62- | 725 | 2,85 | 0,67 9,90 |48,73-
27,4 4,57 25,90 6,04 52,61
29,4- 4,90- | 26,52- | 6,04- | 725 | 2,85 | 0,67 9,90 |53,23-
30,4 5,07 27,67 6,10 54,44

11.3.8. 31aHud U3 apoYHBIX KOHCTPYKUIMI ¢ MpUMeHeHHeM THYThIX mpodmieil. B orede-
CTBEHHOU IIPAKTUKE CTPOUTEIBCTBA THYThIC ITPOGIIIN IIPUMEHIIOTCS B apOYHBIX TTOKPHI-
TUSX JBYX TUIIOB: KapKACHBIX C Pa3IWIHBIM BUJIAMU KPOBIA U OECKAPKACHBIX, COBME-
MIAIONINX HECYIIIVE W Orpaxaminue MGyHKITAN TTOKPBITHSL.

Kapkacnoie 30anusn. B THUWOpoeKTCTATRKOHCTPYKIINSI UM. MeIbHUKOBA pas3pa-
OOTaHBl CTAIbHBIE KOHCTPYKIIMA HEOTAILUIMBAEMBIX 37aHUI MHOTOIIEIIEBOTO HA3HAYCHUS
posieToM oT 9 10 30 M ¢ KapKacoM K3 apoOK COCTABHOTO JIBYTABPOBOTO CEYEHUS C OOb-
eMHO-(hopMOBaHHOM cTeHKo# (puc.11.12). CTeHKa apoK BBIMTOIHSICTCS W3 OIIMHKOBAH-
HO# (ATIOMUHUPOBAHHOMN) CTAIM TOJIMWHON 1 MM, TTosica — W3 JIMCTOBOM CTAIW TOJIIIM-
"ol 5 MM. [lo apkaM ycTaHaBIMBAIOTCS XOJOMHOTHYTHIE IIPOTOHBI 36TOOOPA3HOTO Ceue-
HUS U3 OITMHKOBAHHOM (AJIIOMUHHUPOBAHHOM) CTATM TOJIIIUHON 1 MM.

IIo poronam ykIaabeBaeTCS KPOBIST U3 KPUBOJIMHEWHBIX IPOMWIINPOBAHHBIX JIUCTOB
HacTWIa ¢ BBICOTOI ro¢ppoB 20 MM. MaTepuaa KpoBIH — aTrMOC(EpOCTOMKAsT CTaab TOJ-
muHoit 0,6 MM. OOIIMBKA TOPIIOB M BOPOT — TaKkKe M3 00BeMHO-(OPMOBAHHON aTMO-
chepoCTOMKOM TUCTOROM cTair TosuHo# 0,6 MM. MaxBepk TOPIIEBBIX CTEH U MOHTAX-
HBIE CBSI3W BBIMOJIHAIOTCA W3 XOJNOAHOTHYTBHIX Npodwicli U YHUPUITUPOBAHHBIX IIITAM-
MMOBAaHHBIX 3JIEMEHTOB M3 CTAIX TOMMIUHON 2-3 MM. OOMIUI pacxojl CTAIM Ha 3JaHUE
mponerom 15 M - 22,4 xr/M2, B ToM wmcie 10,2 Kr/M? Ha KapKac.

Bce ocHOBHBIE KOHCTPYKTHUBHBIEC JIEMEHTHI 3[[aHUSI YHUDUIINPOBAHBI. APKH IIPOJIE-
TOM 9 M UMEIOT CTpeIbYaToe OUepTaHue, apKu IpoiaeToM 12 M CeTMEHTHOE, IpoiieToM 12
u 18 M — Kkpyrosoe, mmpojietoM 21-30M - OBaJIbHOE, IIOIYYCHHOE B PE3YJIbTATe COIPSI-
KEHUS HECKOIBKUX KPYTOBBIX CEKITUA PAa3HBIX PAIUYyCOB.

Apxku 1poseToM 15 1 18 M MMeIOT BBEICOTY cedeHUI 360 MM, apKu IIpojeToM 24,27 u
30 M UMEIOT BBICOTY ceucHUA S60 MM. YCTOMYMBOCTh HITDKHUX ITOSICOB apoK U 3MaHUSI B
MEJIOM OOECIIEeYMBACTCS CUCTEMOU TTOJIKOCHBIX cBsa3eit. [IpomeTsl HaCTWIIA ¥ IIar TIPOTOHOB
PWHSATHI U3 YCIOBUS PABEHCTBA KaK OIMOPHBIX MOMEHTOB, TaK U PEAKTABHBIX OMOPHBIX
IaBIeHW OT HacTwia. [loroHHass Harpy3ka Ha IPOTOHBI OJIMHAKOBA Ha BCEU ILTOIIAIA
MOKPBITUSL. BeIpaBHUBaHWE pacueTHOTO MOMEHTA JUISI HACTWIA W MIPOTOHOB JIOCTUTAETCS
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WX HEPa3pe3HOCTBHIO, OOECIIEYEHHON € ITOMOIIBI0 HaxJecTa B MOHTAXHBIX cTbikax. C
9TOM Xe TENBI0 MTPOTOHBI MMEIOT KOHCOJIBHBIE CBECHI IOCIIe KpalfHIX apoK.

[lar apok mpuHUMAETCS PasIMYHBIM OT 3 MO 6 M B 3aBUCUMOCTH OT CHETOBOI Ha-
TPY3KH, YTO TIO3BOJISIET BBINIONHSTH apKyd K3 OJIMHAKOBBEIX Ipodwieit. PerymipoaHue
Irara apok, IMPOTOHOB M HECYIEU CITOCOOHOCTH HACTWIA B 3aBUCHMOCTA OT OCHOBHOTO
couctanrs Harpy3okK st I-1II1 caeroBeix 1 [-1V BeTpoOBBIX paifOHOB JIAET BO3MOXHOCTH
CHU3UTL MeTAUTOeMKOCTh Ha 15-30% 1o cpaBHeHHMIO ¢ Hambojee IPOrPeCCUBHBIMU
aHaJoraMu, OCBOCHHBIMH B MAacCOBOM CTPOUTENECTBE, ¥ OIHOBPEMEHHO IIPEJIEITbHO
YHUDUITUPOBATh BCE OCHOBHBIE 92JIEMEHTHI 37aHus (apKu, IIPOTOHBI, CBSI3W, HACTILI
KPOBJII) U MOCTABJISITh UX KOMIUIEKTHO.
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Puc.11.12. TToayIiImHAPpHYECKHe TTOKPHITHS ¢ KapKacoOM U3 apokK
BBEpXY - OONIMI BU MOHTAXa KapKaca; BHU3Y - 3JIeMEeHThI apoK ¢ TopUPOBAHHON CTEHKOI
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Jlunerikuii otnenr LHTHU M poeKIIErKOHCTPYKITHASL OCYIIECTBIII Pa3pabOTKy W BHE-
JpEHME ApOYHBIX HEOTAIDIMBAEMEIX 3IaHUI mpoyeToM 15 M 1momansio 920 M? jurs xpa-
HEHUS CEJIbCKOXO3SIMUCTBEHHBIX MPOAYKTOB U TeXHUKU. COOpyXeHHE IpeliCTaBIsSeT CO-
0ol MONMYIWIMHIPUIECKOe YKPBITHE BbICOTON 7,5 M B KoHBKe (puc.ll1.13). Kapkac mo-
KPBITHS BBIMOJIHEH K3 apOK € TOHKON rodpupoBaHHOit cTeHKoi. ®opMoobpazoBaHUE
KPUBOJIMHEWHOM CTEHKW OCYIIECTBIISICTCS 3a CYeT U3MEHEHUS IMTUPUHBI U BBICOTHI Todhp
O BBICOTE CTEHKHU B IIPOIIECCE M3TOTORICHUS Ha CIEIMATN3NPOBAHHOMN JIMHIH.

. 1

T N 1B

Puc.11.13. nTephep 3manusd pasMepoM 15x60 M B miame

KpoBns BeITTONHSETCS U3 OIMHKOBAHHON cTaim ToluHoi 0,8 MM IO MporoHam,
pacoIoXeHHBIM Yepe3 3 M (paspaboTaHbl JBa BapuaHTa I[POTOHOB — JIEPEBSHHBIC U
CTAJTbHBIE).

Pacxoll ctaim mrst apoYHOro 3/lanus MpUBOAWTCS B Tadm. 11.17.

Taomma 11.17

Pacxon cranu
By, KOHCTPYKIIMK
BCETO, T Ha 1 M2, KT
Apku 6,7 7,3
CraJlbHBIC ITPOTOHBL 5,0 5,4
Kporng 10,0 11,0
TopueBrsle cTeHBL 2,1 2,3
Caa3u 1.4 1.9
Bcero: 25,2 27,9

Mg BapuaHTa ¢ JIEpeBIHHBIMK TIPOTOHAMU PacXojl IMIOMATEPUATIOB Ha 3IaHUE CO-
ctaBuT 15 M3, pacxol ctamu cHusuTcd Ha 5,0 T. MaccoBoe IIPOU3BOACTBO TAKUX 3IAHMI
ocsoeHO Ha PTII «Cripckoes» B I. JIutierike, rie ¢ 1987 r. exXeroiHo BEIITYCKAaeTCsl boliee
200 3maHnii, KOTOPHIE SKCILIyaTUpyIoTcsa B PocToBCcKoO 1 JIUTIEIIKO OOIacCTsIX, a TaKXe
Ha CaxanuHe.
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B IIHW M npoeKTCTaIbKOHCTPYKIIMM Pa3padboTaHbl METAUIOKOHCTPYKIIMKA apOYHOTO
HEOTAIUTMBAEMOTO 3IaHUS C pa3MepaMi 16X36 M ¢ TEHTOBBIM ITOKPBITHEM JUISL XpaHCHUS
3epHa, CeHa, CEJIbCKOXO3SIHCTBEHHON TEXHUKW. 3JIaHME PACCUYUTAHO Ha BEC CHETOBOTO
nokpoBa mirs 11 pationa u BetpoBoe masieHue g 111 paliona.

OCHOBHBIM KOHCTPYKTHMBHBIM 3JIEMEHTOM KapKaca SIBJISIIOTCS JIBYXIIAPHUPHBIC apKH
JloMaHoro oueptanusi (puc.11.14). ApKH CKBO3HOIO DEIETIaToOro CEUYCHUS, PACITONIOXKEH -
HBIE C IMaroM 3 M, COOMPAIOTCS Ha MOHTAXE M3 BOCBMU CBAPHBIX CEKITHI, COSTMHEHHBIX
MeXIy coboit borramMmm M16 ma daanmax. Ilosgca apky BEIIOIHEHE M3 THYTOIO IBeIIepa
100x50%3, pellleTka — M3 THYTOr0 OJMHOYHOIO yrojika 50x3, pasBepHYTOrO IIOJ YIJIIOM
45° x ocu apKu. KOHITBI KaxX/IOTO yroJika pa3MOIKOBAHBI JI0 pasMepa 10 MHupuHe 92 MM.

0,000

16700

Puc.11.14. Ilomnepeunslii pa3pe3 apoyHOro 3JaHUSA ¢ TEHTOBBIM MOKPBITHEM
1 - apxa; 2 - npoduInpoBaHHBIH HACTWI; 3 - TEHT

Ilo BceMy repuMeTpy 3IaHUS IO OTMETKHA +3,0 M B KaUeCTBE OTPAXJICHUS UCITOIB3Y-
eTcs MpohUIMPOBAHHBIN CTATHHON HACTWII, BBIIIE — TEHTOBBIA MaTepHall.

YeToiumBOCTh Kapkaca 00ecTeUMBAETCS KECTKOCTBI0 apoK, CUCTEMON IMOIIEpeYHBIX
CBI3Cll U paclopok 1o apkam. [lomepednble cBsi3eBble (epMBbI PACIIOIOXEHBI B YPOBHE
CpeJIHEH JIMHUK apoK y TOPIIOB 3/laHus. Bce METAIUTOKOHCTPYKITAK 3alllHINEHBl OT KOp-
PO3HY ABYMsI CIOSIMUA SMAJIM TONIIMHOM 55 MKM. Pacxon ctamm Ha 1 M? IUIOMIAAN 30aHus
coctasisteT 20,5 Kr.

BeckapkacHbie 30anus. B YKpHUUIIPOEKTCTATBKOHCTPYKIIMK pa3pabOTaHbl CKIAI-
yarble OecKapKacHbIe KOHCTPYKITMY ITOKPBITHI apOYHOIO TUIIA MIposieToM oT 12 10 60 M
W3 THYTBIX 2J1eMeHTOB (prc.11.15). 3manust cobuparTes U3 YHUGUITUPOBAHHBIX DIIEMEH-
TOB, M3TOTOBJIEHHBIX U3 CTATBHON MPSIMOYTOJIBHOM 3aTOTOBKH TOJNTIUHON 1,4-2 MM TIyTeM
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Puc.11.15. CkinagyaTble OecKapKacHbIe 3aHud. BapHaHTHI pacKiIaikKyd CKIIQIUaThIX 2JIeMEHTOB
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npouIrpoBaHus U Teperuda ee IocepelHe JUIMHHOW CTOPOHBI Ha OIpe/eIeHHBIN
yroy u oTOopToBKU KpaecB Ha 50-70 MM. M cXomHbIM MaTepHrall — JIUCTOBAs MaJIOYIJIepo-
IUACTasl CTalb WX JedopMHUpyeMble aliOMUHHEBBIe CIDIaBhl AMI3 — Awmr6. Ilokpurmms
nposetaM 12 1 18 M coOuparoT W3 OJHOBOJIHOBBIX SIEMEHTOB YIOJKOBOTO CEYEHUS,
COEIMHICMBIX B TIONIEPECYHOM HAIMPABICHUHM C ITIOMOIIBI0 OTTMOOB HIDKEIEXKAIUX TTaHe-
JIeH, a B MPOJOJBHOM HAIIPABJICHUA — BEPTUKAIBHO WM HAKIOHHO PACIOIOXCHHBIMHU
OTTOaMMU.

IlokperTus mpometaMu 24 m 36 M coOMpalOT M3 ICMEHTOB TeX X pa3sMepoB, HO
PACTIONIOXKECHHBIX B OIPE/CICHHOM COYCTAHUH. B OOJIBIIEIIPOIETHRIX TOKPBITUSIX JaHHOM
KOHCTPYKITUH 3JIEMEHTHI YTOJIKOBOTO CEUCHUS pa3MEITeHbl Ha PACCTOSTHUU JPYT OT Jpyra
W COCIMHEHBI MEXIy cO0OM TOHKOCTEHHBIMH JIMCTOBBIMUI BCTABKAMH € Todpamu, cro-
CODOHBIMH padoTaTh Ha cABUT. B pesyiaprare oOpasyeTcst eMHas CKiIaadaras oO0OJI0YKa,
COCTOSIIAsT M3 Pa3HOBBICOKUX CKIANOK. Pacxonm cTamw masa smamuii mpoiaetoM 12-36 M —
ot 15,2 5o 40 kr/m2.

DIJIeMEHTBI HIDKHETO psfla TMOKPBITUS KpeIsiTcs K (yHIaMeHTaM Ha OoJITax uepes
(raniel, TpUBapeHHBIC K TOPIIAM 3JIEMEHTOB. BIONb 37aHUST CMEXHBIE OTOOPTOBAHHBIC
2JIEMEHTBI TOXE COCTUHAIOT O0NTaMU. TOPIIBI 3MaHUS 3aKPBIBAIOTCS MOJOOHBIMHU YH-
bUITMPOBAHHBIMU DIIEMECHTAMH.

I8 M3TOTOBJIEHUST DJIEMEHTOB WCIIONB3YIOT IIPOCTEHIee CTaHIapTHOE O0OpyIoBa-
Hye. JIUCTHI TpoPUIHUPYIOT THUOO MMPHUCTABKOM YIOJKOBOI (OPMBI K T'MIIBOTHHAM, JIUOO
Ha TIpecce yJapHOro JeicTBus. Bce olepalli MO M3TOTOBICHUIO ITPOMIIMPOBAHHBIX
2JIEMEHTOB MOTYT OBITh MEXaHWU3MPOBAHBI, OCOOCHHO TIPHU OPraHU3AIIMN H3TOTOBICHUS
Ha TIOTOYHBIX JIMHUSIX.

Bbrarogapst yroiakoBoit (opMe M OTCYTCTBUIO BBICTYITAIOIIUX JleTajleit MMpoduIupo-
BaHHBIC 2JIEMECHTHI KOMIUIEKTHO BKJIAIBIBAIOTCS OAWH B JIpyroi mmo 10— 15 1. 1 TpaHc-
MOPTUPYIOTCS JIIOOBIM BUJIOM TPAHCITOPTA.

Cxiauarsie 3/JaHUS MOXHO YTEIUISATh Kak B 3aBOJCKUX YCJIOBUSX, TaK M HEITOCPE-
CTBEHHO MpU MOHTaxe. Hanboree 11eecoobpa3sHo yTeIUIEHUE BBITOIHSITE HAIICHUBAHY -
eM TIOJMypeTaHa W3 CIIeITHATBHOTO IMHUCTOIETa-PACITBUIATENSI Ha BHYTPEHHIO ITOBEPX-
HOCTh TOTOBOTO 3/laHus. B cKIamuarhiX 3MaHUSIX MOXHO YCTAHABIWBATE ITOJIBECHOE
MMOTBEMHO-TPAHCITOPTHOE OOOPYIOBAHUE THUIIA TEIhMEPOB WM KpaH-OAIOK TPY30IIOIh-
€MHOCTBIO JIO 2 T, 3aKpeTUIss MOJIBECHBIC ITYTH K CTHIKOBBIM (hIraHIlaM CKIIAIOK.

MoHTax 3paHuit, onarojgaps He3HAUYUTEIbHON Macce aimeMeHTOB (30-75 KT), MOXHO
BBITIOJIHATE € WCIOMB30BAHUEM JIETKMX T'PY3OIIOABEMHBIX MEXaHU3MOB WM BPYYHYIO C
TIOJIMOCTECH.

OITBIT TIOKA3aJl, YTO B YCIOBUSX, KOTIa HEOOXOIUMO OBICTPO CMOHTHUPOBATH WHBECH-
TapHOE 3/IaHWe MHOTOIEIEBOr0 Ha3HAauYeHUs (TOPTOBBIM TABWJIBOH, XPaHWIHINE, pe-
MOHTHYI0O MAaCTEpCKYI0 M T.I1.) Haubosee 3(hheKTUBHBI OeCKapKacHbIE apOYHbIE KOHCT-
DYKITHNK, TPUMEHEHWE KOTOPBIX TO3BOJSIET COKPATHUTH CPOKH, TPYIOEMKOCTh W CTOM-
MOCTb BO3BEICHUS 3TaHUHA.

B cBs3u ¢ aTMM cOOpPHO-Pa30OpHBIC OeCKapKACHBIE 3[aHWST U3 JIETKUX MeTauIiie-
CKMX KOHCTPYKITUH HaXONST IMUPOKOE IPUMEHEHWE HECMOTPS Ha TO, YTO WX YIeIbHAs
METAUIOEMKOCTh B DPSJie clydaeB OOJBINE, YeM Y CTAIIMOHAPHBIX 3JIaHUM M3 THUITOBBIX
KOHCTPYKIIUA.

B IITHHW M 11poeKTCTalIbKOHCTPYKIINS WM. MEJIbHUKOBA COBMECTHO C PIJIOM HAyIHO-
HMCCIICIOBATECIBCKMX W IIPOU3BOJICTBEHHBIX opranu3ainii Muntpancctposds CCCP paspa-
0OTaHO W WCIIBITAHO OBICTPOMOHTHUPYeMOe cOOpHO-pa3bopHoe 31anne Tuna «Bomxma-360»
nposieroM 12 u mirHON 30 M ¢ 6ecKapKacHBIM apOYHBIM ITOKPBITHEM KM TOPILICBBIMM CTE-
HaMU U3 BOJHUCTBIX OITMHKOBAHHBIX JTUCTOB (puc.11.16, 11.17).
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Puc.11.16. beckapkacHoe 31aHHe M3 BOJIHHCTHIX
JIUCTOB: @ - OOIIWH BUI; 6 - U3OTHVTHIN 3JI€MEHT
apOYHOTO TOKPHITHS
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Puc.11.17. MoHnTax 3nmanuga «Boiua-360»

Heoraruneaemoe GeckpaHOBOE 3/IaHKE TIpeJIHA3HAYCHO JIIS palioHOB C pacyeTHOM
TeMIepaTypoii Bosllyxa He Himke -40 C, ¢ ceicMHMYHOCTBIO He Oojee 6 OaLtoB, IIpuU
HOPMAaJILHOIT CHETOBOI Harpyske He 6Gojee 100 Kr/mM2 M BETPOBOM JIaBJeHMU He Golee
50 kr/M2.

OCHOBHBIMU 2IIEMEHTAMHU TOKPBITUS W TOPIIEBBIX CTEH SIBIIOTCSI BOJIHUCTHIE JINCTH
C CHUHYCOWJIHBIMU rodpamMut BeICOTOM 35 MM w3 ctaymm Mapku 0912]] Tommwmuoi 2-
2,5 MM, jumrHOM 1760 MM, MIMPHUHOM 975 MM ¢ AHTUKOPPO3UOHHBIM MOKPHITHEM ITHHKOM
TOJIIUHON He MeHee 20 MKM Ha KaXJIOM CTOpOHE JHCTa. TopIieBble JIMCTHI BBITIOIHSIIOT-
¢Sl TUIOCKWMM, JIMCTBI TIOKPBITHS U3OTHYTHI IO Jiyre pajuycoM 6,2 M. JIMCTBI COeIMHSIOT-
Cs1 JIpYT ¢ JIpPyTOM BHAXJIECT € TIOMOIIBI0 OONTOB inameTpoM 16 mm. KBajypaTtabie 1aitosr,
puUMeHsIeMble JIIsT OOJITOBBIX COCIMHEHW JIMCTOB, WMEIOT CHEIUAIbHYI0 ¢GopMy -—
TUTOCKO-BBITIYKJIYIO M TUTOCKO-BOTHYTYIO. MeTu3bl KpelUieHusT (DOJThI, Tafiku, IaiiobI)
TIOJIBEPTaioTCsl TATBBAHUIECKOMY IMTUHKOBAHUIO C TOMIIUHON MOKPBITUST 6— 25 MKM.

JUIST TIOBBITIIEHUST KECTKOCTH KOHCTPYKIIMK TTOKPBITAS B HECKOJBKUX ITONEPEIHBIX
CEUCHUSIX 3/IaHUS, PACIIONIOXEHHBIX B CPEHEN ero TPeTH, YCTAHOBJIEHBI 3aTshkKKu. OHU
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BBITIOJTHSIOTCS COCTABHBIMM I10 JIIMHE W3 JIBYX
OpYTKOB M MY(THI HATsSDKEHUS. 3aTSKKKA Pacio-
noxeHbl o npuHimiry [llyxoea, obGecriedrBao-
meMy HauOONBIIMI (PPEKT IMOBBIMICHUS XECT-
KOCTHU TIPM HECUMMETPUYHBIX Harpyskax Ha [1O-
kpeitre (puc.11.18). Tlocne HaTsKEHUST 3aTSDKEK

L 12300 J MPOM3BOAAT TMOJIHUCTOROM MOHTAXK TOPIIEBBIX CTCH,
OflHa 13 KOTOPBIX TITyXasi, 4 B APYTO# MpeiycMOT-
6) peHbl pachamible Bopota. I'lyxas cTeHa ycrieHa

KapKacoM W3 CTOEK U pureleit paxpepka, BBITIOIN-
HEHHBIX W3 OJIMHOYHBIX MMIBEJUIEPOB.

CepuiiHbIl BBRIIyCcK 3manmit «Bomma-360» oc-
BOCH IT0 TEXHUICCKUM YCIOBUSIM Ha MBIIIErCKOM
3agosie 11O «TpancHepyaipom» MUHTpaHCCTPOSI.

6) CpaBHEHHE TEXHWKO-9KOHOMUYECKHX [IOKa3aTe-
et 3manmsa «Bommna-360» ¢ amamoraMuy IIpoieToM
12 M TOKazajgo, YTO TpU OJMHAKOBOM Pacxojie
cram (40-45 kr/M2) Tpyjo3arparhl Ha U3LOTOB-
JeHe U MOHTaxX 3paHug «Bomma-360» ma 15-
17% moke TpW 3HAYUTEIIFHO MEHBIIUX TpaHC-

Puc.11.18. BapuaHThl HIOIEpeIHOTO TIOPTHBIX pacxodax.
ceueHus 3nanus «Bosa-360» TonymwiMHApUYecKUe CBOAILI IpoJIeToM orT 12
@ - 6e3 3aTTKEK; 6 - C PerynapHol o 21 M, paspaborannbsie BIIO «IIpoMTeIniuiias,

CHUCTEMOII 3aTIXKeEK; 6 - C 3aTSKKaMH

MOHTHUPYIOT W3 JUIMHHOMEPHBIX THYTBIX IIpodu-
no mpuHimy [Myxosa Py A p yr pod

Jieil apoyHoOro ouepraHusd Ha 1ponet (puc.11.19).
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Puc.11.19. beckapkacHoe 3/1aHWe W3 THYTHIX TTPOdUIei:
OTHOCJIOMHEBIE (PparMeHThl TIOKPBITUS BO BpeMS UCTIBITAHUS

Takve TpodnI AIUHON A0 28 M M3TOTABIMBAIOT HEITOCPEICTBCHHO HA CTPOUTEINb-
HOM IUTOIMAIKe ¢ TTOMOIBIO TIePeABIDKHOTO MpodhIernOoIHOoro arperata Ha Gase Tpeit-
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Jnepa ¢ nipuirenioM. Ha 3ToM arperate cHavana IIPOKATHIBAIOT [IPSIMOIIMHEMHBIE TOGPUPO-
BaHHBIE pod KopbeToobpaszHoro ceueHus mmpraoii 300 u BeicoToit 114 MM, a 3a-
TeM WX M3TU0AIOT IO Jyre OKPYXXHOCTH TpeOyeMOro pajuyca JUisi oOpa3oBaHUs IEITbHBIX
apOYHBIX 9JIEMEHTOB Ha TIposieT. Marepuai mmpodiieit — OIMMHKOBAHHAST PYJIOHHAS CTATh
Tommaor 0,8 - 1,0 MM 1 mupuHoit 600 MM ¢ mpeyesiom Tekydectu 230-360 MIla u
OTHOCUTENTEHBIM yiumHeHreM 20— 22%. ITIpousBOIUTEILHOCTE FMOOYHOTO CTaHa — JIO
18 M rotoBoro rpouist B MUAH.

MoHTax IMOKPBITHUS YKPYITHEHHBIMK OJIOKaMH OCYIIECTBIISICT Opuraga u3 10— 12 qe.
C OOMOITBIO aBTOKpaHa. B KaxJioM OJloKe S— 6 apOoYHBIX 3JIEMEHTOB COCJIMHSIOT Ha 3¢M-
Jie TIPOJIONIBHBIMUA KpasiMU 0€3 METU30B C MTOMOIBI0 (QaTBIIETHOOYHON MAIIMHKK € DIEK-
TPUYECKUM IIPUBOJIOM. YCTaHOBJICHHBIE B IPOEKTHOE IOJIOXEHUE OJIOKU COEHUHSIOT
JIDYT € JIpYTOM BJIOJTb TIPOJIONIBHBIX CBOOOHBIX KPaeB ¢ ITOMOIIBIO TAKOM Xe€ MAallHKH.
B XONMOMHBIX TTOKPBITUSX apOYHBIE SJIEMEHTHI PACIIONAraloT B OJIMH CJOH, B YTCIUICHHBIX
TMOKPBITHSIX — B JIBA CJIOSI ¢ 3a30pamMi okojio 100 MM MeX Ty HUMH, TIPUIEM Ha BHYTPCH-
HUM psiji Tpodriieit HABUISIIOT CJION MeHoNoIuypeTaHa. ToplieBble CTEHBI BBITTONIHSIIOT
U3 IPSIMOJTMHEMHBIX Tpod et KOPBITOOOPA3HOTO CeUEHMS, COCIMHEHHBIX (paTbIIEBBIMI
CTHIKAMM TAKOM Xe KOHCTPYKITNM, KaK B IOKPHITUH. Pacxon cramu Ha 1 M2 3paHud c
OTHOCIOMHBIMM OTPAXIAIONUMI KOHCTPYKITUSIMUA cOCTaBiisieT ot 21 o 26 Kr, s 311a-
HUI € YTEIUICHHBIM TPEXCIIOMHBIM MOKPBITHEM — OT 35 Jio 45 KT.

Hcnertanust 1 pacyeT ImoKaszaiud, YTo IIpH Irpolerax 18 —21 M obnacTh IPUMEHEHUS
JIAHHOW KOHCTPYKIMK TOKpbITUS orpanvdeHa [-1I1 cuweroBeimu n [-1IT BeTpoBBEIMM
pationamu. C yMEHBIIIEHAEM IIpOJIETa OONAcTh IMPUMEHEHUSI TAKWX KOHCTPYKIIWMK pac-
MIApPSIeTCs, HO BO3PACTAET YAIENBHBII pacxXoll CTANY Ha M2 IIOIIAMM 3/aHus.

11.3.9. 3panus u3 KoHCTpyKImii Thna «Tarmm». Cpesn MHOXeCTBA pa3padoOTOK HOBBIX
PENIEHNIA KapKacOB OHO3ITAXHBIX 3J[@HWIN MHOTOIEJIEBOr0 HA3HAYCHUSI 3acCiyXXKHWBAcT
BHUMAHIS KOHCTPYKIIMS IIOKPEITAS THIIAa «larwi», KoTopas MpelycMarprBacT Kak
OJIOYHBIH, TaK U MO3JIEMEHTHBIN MOHTAX U IIPU 3TOM OOECIIEUMBACTCSI CHIDKEHUE PACX0-
Ja ctam Ha 7-12 %, co-
Kparaercss TpYyJIOeMKOCTh
W3TOTORJIECHUS ¥ MOHTA-
Xa. MeTaJUIOKOHCTPYKITUH
MOKPHITHL  0Opa30BaHbI
CUCTEMOI OaIOYHBIX TIPO-
TOHOB ¥  CTPOITHJIBHBIX
depM c TosicaMH U3 ITH-
POKOITOJIOYHBIX JIBYTABPOB
Mapok b u III u omHO-
YTOJIKOBOM peleTKon
(puc.11.20). B upuHsiTOM
peneHn TIpopUITNPOBaH-
HBIT HACTWI pa3BA3bIBACT
cKaTelif TIosic  ¢hepMBl U3
TUTOCKOCTH TIO BCeil JumHe.

Illpn OGnoyrnoMm perre-
HUM Ha OIHY KOJOHHY

o Puc.11.20. biok MOKPBITUA 30aHKUS M3 KOHCTPYKIIUH THUIIa
OIUPAKOTCAd JIBe KpauHue «Tarwm

(depMBI COCEeTHUX OJIOKOB.

JLtst ommmpaHus MPOJOIBHBIX MIPOTOHOB € TIaroM 6 M MeX/ 1y (hepMaMi YCTAHOBICHBI TI0-
HepevyHble HEeCYIe 3JeMeHTHI. VCIIonp30BaH IIPHUHITAIL CO3/IAHUS B TIOTIEpEYHMKE OJIOKa
PaMHOTO KPEIUIEHUSI 2JIEMEHTOB, YTO ITO3BONWIO W30aBUTHCS B ITAHHOM PEIICHUN OT

CIICIMAJIBHBIX CBA3CBLIX 3JICMCHTOB.
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®epMbl BBITIOTHEHBI ¢ TTOSICAMU U3 IMUPOKOIIOJIOYHBIX IBYTaBpoB. IIpronopHas a-
HEJIb MPUHSTA JIAHOK 6 M, YTO TO3BOJIWIO CHU3UTH METAUIOEMKOCTh W KOJTHICCTBO
netaneit. Perrerka dhepMbl MpUHSATA W3 OJWMHOYHBIX YIOJIKOB Pa3BEPHYTHIX IIOJ YIJIOM
45°, BTO Iaj0 BO3MOXHOCTH ITOJYYUTh HaJeKHOE 0e3(pacoOHOYHOE Y3JI0BOE pelleHue. B
KOHCTPYKITUH TIIMPOKO WCITOIB30BAHO PEIEHUE C Pa3BA3KOM CXKATHIX ITOSICOB TIITIPEHTE-
JIeM, OIMPAIOIIUMCS Ha PACTIAHYTHIH Mosic ¢epMbl BHE y3ia. BeicoTa hepMbl, TIPUHSITAS
10 BHYTPEHHUM TpaHsIM II0SICOB, 00eCIIeia BEICOKYIO CTEIIEHb YHUDUKAIIMN PETICTKHA.
Pacxopn cTamm Ha MOKPBITHE B KOHCTPYKIIMSAX THUHA «Tarmis mmpuBeacH B Tadauire 11.18.

Taomma 11.18. Pacxop cTanmm Ha IIOKPBITHE M3 KOHCTPYKITWA THIa « Tarmms
s 111 caeroBoro paitorHa m BEICOTEI H = 9,6 M

2
NeNe HaumMenoBanue Pacxon cramit, kr/M
it 0e3 KpaHoB ¢ TIOJIBECHBIMU KpaHaMU

1. TIpodumipoBaHHEI HaCTHI 9,85 9,85
2. CrponuiibHbe (epMbL 8,111 8,64
3. IToacTponuiIbHEIE (DEPMBI 5,48 5,48
4. IIporoHsl 3,52 3,52
5. IlogBecHbIe IMyTH — 12,80
Bcero 26,96 40,29

a)

0)

8)

11.3.10. HBeHTapHbIe 3JaHUA U3 CKIAIbIBAIOIMIUXCA CEKIIUIi.

CrrermuauctaMu Kadeapbl apXUTEKTYPhl YPaIbCKOTO ITOJIUTEXHUIECKOTO WHCTATYTA
pa3paboTaHbl OJIHO- WU MHOTOITPOJIETHBIC WHBEHTApHBIE 3/aHus (puc.11.21) u3 cexImii,
CKJIAJIBIBAIOIIIMXCS B TTAKET BO BpeMs TpaHcrnopTupoBku (034-00 g 31aHUil IposieToM
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3 9 10 11 Puc.11.21. KOHCTPYKTHUBHBLIE pelleHUs 3TaAHUA
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a — OMHOTIPOJIeTHBIE 3MaHUS; § — MHOTOIIPONIET-
HbIe 3MaHWS; ¢ — KOHCTPYKIIUS TuTa; | — CTeHO-
BOM IIMUT; 2 — KPOBEJBHBIN IIMT; 3 — 3aTSXKa;
4 — MoJgKOC; 5 — IMpHUCTaBHAg CTOIKa JJII MOCTO-
BOTO OTIOPHOTO KpaHa; 6 — CPemHssd CTOWKa; 7 —
BOJOCOOpHAd TaHeTh, & — MPOAOILHOE pedpo;
9 — momrepeyHoe pedpo; 10 — TeITOU3OIUPYIONIAs
TPOKIIaZKa U3 TMOTUBWHWIXIIOpHAa; /I — orpax-
Jarone OOIIMBKY; 12 — MUHEpaJlOBaTHBIH yTell-
JIATEITh U3 IUIMT Mapku 125
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18 M, 035-00 — 1rposteToM 6 M). 3JIAaHUS TIPUMEHSIOTCS B IIPOMBITILICHHOM, IPaXIaHCKOM
W CEIBCKOXO3SIMCTBEHHOM CTPOUTEIBCTBE M MOTYT MCIIONB30BATHCS B KauecTBE ITPOM3-
BOJICTBEHHBIX ITOMEIICHWM, CKJIAJIOB, Tapaxel, PeMOHTHO-MEXaHWYECKUX MACTEPCKUX,
0a3 CTpOUTEIFHON MHIYCTPUH, a TaAKXKEe OOBEKTOB COIKY/IBTOBITA. [IposeTsl 3manuii 6, 9,
12 u 18 M, ucrnionuenue oodpraroe (01 u 02) u wxHoe (FO) mo I'OCT 22853-86, ceiic-
MWYHOCTD TUIOIIAJKN CTPOUTEIBCTBA — IO 9 GAILTOB BKIIOYUTEIBHO.

B 3maHumsx mperycMOTpeHbl 2IEKTPOTATh TPY30MOTBEeMHOCTRIO 1 T (jutst IposieTa 6 M),
moJiBecHOM KpaH 7o 3,2 T (Jurst mpostetoB 9, 12 1 18) 1 MOCTOBO# omopHBIi KpaH /10 10 T
(st mponeToB 18 M). PacderHast TemIiepaTypa HapyxXHOTO Bozmyxa 1o -45°C, cTelleHb
OTHECTOMKOCTH KOHCTpyKImit ITIA.

31aHUsT KOMIIOHYIOTCS M3 YHUMDUITMPOBAHHBIX CEKITUI.

B O/THOIIPOJICTHBIX 3JaHMAX CCKITMN COCTOAT M3 ABYX ITOJIY- )
. . . 77 77

CCKIINM, BKIIIOYAKIMUX CTCHOBOM W KPOBCJILHLBIM HIWUTEHI, B f

MHOTOITPOJICTHBIX B COCTaB CCKITMW BKIIIOYCHDBI r—O6pa3HbIC O

OJIOKM KpafHUX IIPOJIETOB, GJIOKU CPETHUX IIPOJIETOR, Cpell-
HUe CTONKW, UMEIOIINe pa3peXeHHBIN 11ar, U BOJOCOOPHBIE

MMaHe I, BBIMOMHAONNE (YHKIIMKU OTPAXJIAINX W TOJI- —
CTPOTIMIBHBIX KOHCTPYKITHIA.

IIpu MoHTaxe ojHOIIpoeTHOTO 3Manust (puc.11.22) mo- 1
JIYCeKITUM, JTOCTABICHHBIC HA CTPOWUTEIBHYIO IUIOIMAIKY B W
maKkeTe, COSMUHSIOT IMApHUPHO OJIHUM OOJTOM B KOHBKO-

BOM y3JIe, OCBOOOXJAIOT OT TPAHCIOPTHBIX CBSI3EU W IIPU-
MOJHUMAIOT 3a KoHeK. [locime 3Toro ycTaHaBIWBAIOT 3aTsTK-
Ky W OCTallbHble OONTHI B KOHBKOBOM y3ie. llanee cexiuio
OpUIIOJHUMAIOT Ha 1-1,5M ¥ K pureilsiM Ha OAAH OOJIT
KPEIsIT IIOAKOCHL. 3areM CEKIIUIO ITOAHUMAIOT, CTECHOBBIE
AT TIOT CHCTBUEM COOCTBEHHOTO BeCa MMOBOPATMBAIOTCS  Prye.11.22. TlocoenoBaTemh-
¥ 3aHUMAaIOT BepTHKalIbHOE IonoxeHue. llocme sToro cek- HOCTh MOHTaXa CEKI[UI
MU0 YCTAHABIUBAIOT Ha OMOPBI X KPEIIT K CTOMKAM ITOJI- OIHOIIPOJIETHOTO 3MaHHA
Kochl. Jlamee aHAIOTUYHO MOHTHUPYETCS CIEIYIONAsl CEKITUS.

3areM CeKIMU COeNVHAIOT MeXay coboi. [locae MoHTaxa Bcex CEKIMU YCTaHABINBAIOT
TOPIIEBBIE TMUTHEI 1 MOHTHUPYIOT BOpoTa. CTBIKM CEKIAM YTEIUTIIOT W MEPEeKPhIBAIOT Ha-
IeJbHUKaMU. MOHTaX KpPaHOBBIX ITyTel BeeTCSA IapajUle]bHO ¢ MOHTAXOM CEKITUH
WIN TIOCie WX ycTaHOBKU. CepHIHOE ITPOW3BOJICTBO 3JaHUU MPOJIETOM 12 M OCYIIECTB-
Jstetcsd Ha IlepBoypalbCKOM 3aBojle KOMIDIEKTHBIX METATUIAYECKUX KOHCTPYKIMK MuHy-
paiacudcTposd. O0beM H3roToBleHud 90 3mMaHMil B ToA. TeXHHUKO-5KOHOMHUYECKHE IT0Ka-
3aTesM 3[JaHUI PasIMIHBIX TIPOJIETOB M BEICOT HA 1 M2 WX IUIOIIAAW IIpHUBe/eHBI B Ta6-
auie 11.19.

Ta6moa 11.19. TeXHUKO-3KOHOMHUYECKHE T0Ka3aTeIu Ha 1 M2 IUIOMAIN 3IaHud

TlokazaTens CK3-6 | CK3-9 | CK3-12 | CK3-18 | CK3-3x12

IIponer, M 6 9 12 18 3x12
BricoTa B KapHHU3e,M 3,15 4,45 5,51 8,45 5,51
BricoTa B KOHBKE, M 3,75 5,45 6,8 10,3 6,8
Pacxon cramm, KT:

pu 006enX OOTIMBKAX OTPaXACHUT U3 68 55-75 60—80 70—-90 55=75

MPOGUINPOBAHHBIX CTATBHBIX JTUCTOB

[IpY BHyTpeHHeH o6iuske u3 IICII 50 40—60 | 45-65 5575 45—65
Tpymos3aTpaTsl B IIPOUBOICTBE, Yes.-U:

TIPOMBIIUIEHHOM 4 4 4,5 5 4

CTPOMTETHLHOM 0,16 0,16 0,16 0,16 0,14
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11.3.11. ApouHble HIUTOBbIE 3AAHUL.

3maHug pa3paOoTaHbl CIIEIAATUCTAMU Y PAITbCKOTO TOMUTEXHUYECKOTO WHCTUTYTA.
IIpomer 3manmit 12, 18 1 24 M, JUIMHA KpaTHA 3 M. 3JaHUS [IpeIHA3HAYCHBI I UCIOIb-
30BaHUS B KayeCTBE IIPOM3BOJICTBEHHBIX: MEXaHOCOOPOUYHBIX II€XOB, MAacCTEPCKUX, rapa-
XKeW, CKIIAJIOB, & Takxke ODIIECTBEHHBIX 3[[aHWU: TOPTOBBIX IIEHTPOB, PHIHKOB, CIIOPTHAB-
HO-03[IOPOBUTEIBHBIX KOMIUIEKCOB U Jip. OHU MOTYT OBITh OOOPYIOBAHBI ITOJBECHBIMA
KpaHaMl  [PY30HOTb-
eMHOCThIO 1O 2T. B
3aBUCUMOCTA OT Ha-
3HAYECHUSI OHHU 3aIlpo-
€KTUPOBAHBI TEIUIBIMU
U XOJIOJHBIMU. Pacuet-
Hasl TeMIepaTypa Ha-
| 12000 B 18000, 24000 | PYXKHOTO  BOBIyXa U
‘ 7 7 ‘ TeIUThIX 3maHuii -45°C.
CrenieHb OTHECTOWKO-
ctu KoHcTpykuuit 11TIA.
Konctpykiun  pacau-
TaHBl Ha HArpy3Ku cO-
orBercTBytomue II, III
u IV CHeropeIM paii-
onam, II m III Berpo-
BeIM palioHam. Oco-
OEHHOCTBIO 3MaHUN
ABIIETCS TO, YTO OHHU
KOMITOHYIOTCSI W3 He-

Puc.11.23. ApouHble IMUTOBEIE 3MaHUSA CKOJIBKUX THUIIOBBIX

a - mposieToM 12 M; & - TiposeToM 18 1 24 M; 8 U e - TIONEPEUHbIe CeKIMH, Kaxmad IIu-
CCUCHUA HIUTOB COOTBeTCTBeHHOU B XOJ'[O)II-EOM U TCIUIOM 3JaHMAX; pHHOfI 3 M (pI/IC1123)
1 - mut; 2 - mpodUIUPOBaHHBII CTATBHOW HACTWII; 3 - IOIeped- .
Hble pedpa; 4 - TNPOIOJNIEHBEIE pedpa; S - TeIUIOU3OIUpPYyIomas Komauectso CeKIIAMI
TIPOKITAAKA; 6 - MUHEPATIOBATHRIC TUTUTHL OIIPCICIACT AJIAHY
3maHnsg. CeKIusa coOu-

paeTrcs M3 YeThIpeX MIUTOB (37aHKe IIpoieToM 12 M) WX U3 TIeCTH MUTOB (18 1 24 M).

B XOoJOMHBIX 3TaHUSIX MUTHl UMEIOT TOJIBKO HAPYXHYIO OOIMKUBKY W3 IIpodrinpoBaH-
HOTO METAJLIMIECKOTO JINCTA, a8 B TEIUIBIX W BHYTPEHHIOID, KOTOPas BBIIOTHIETCI TAaKXKe
W3 METAUIMIYECKOTO TPOMWIMPOBAHHOTO JIUCTA WIA JPYIUX IUIATHBIX MAaTepualioB
(1IleMEHTHOCTPYXXKECUHBIX, acOECTOIEMEHTHBIX IUIAT). MeXay HapyXHBIMU JUCTAMU U
TOTIEPEYHBIMHA PEOpaMU B TETUIBIX 3MaHUAX YCTAHABIUBAIOTCS TEILIOU3OIUPYIONIUE TIPO-
KJIAJIKA U3 MApOHUTA, TTOJIUBUHWIXIOPU/A WK MTOAWITIWIeHa Tomuaol 10 mm. B kade-
CTBE YTEILUIUTENS UCIIONB3YIOTCI MUHEPAIOBATHBIC TUIATHL MapKX 125 HAa CHHTETAUYECKOM
csaayiomeM. ITmTer Toxmumoi 50 1 60 MM YKIIAOBIBAIOTCS B 2 CIOS C IIEPEKPBITHEM
CTBIKOB M OOXMMAIOTCA A0 TOMMKUHBL 100 MM. OOMIMBKK M3 CTAIBHOTO IIPOMIINPOBAH-
HOTO JINCTa W JIPYTUX IUIATHBIX MATEPUANIOB KPEIITCI K IIPOJOIBHBIM W MOIEPEYHBIM
pebpaMm camoHape3alomuM BUHTaMU. CoeIMHEHWE ITPOAOCJIBHBIX HECYIUX pedbep co-
CEeTHUX IIIATOB OCYIIECTBISIETCA IIpU Nomolu duiaHies. [IpuMeHenne ¢raHIleB yIIpo-
IaeT MOHTAX W JEMOHTAX 3[MaHud. TeXHMYeCKOU HOBU3HOU 3TaHUI SBISIETCS TO, YTO
CEKIIMN MOHTHUPYIOTCS W3 IUIOCKWX OJHOTHITHBIX IIATOB MaKCUMAaTbHOU 3aBOJCKOI To-
TOBHOCTU. YTOOBI MCKIIOUWATH OCAJIKy MUHEPATOBATHOTO YTEIUIATENS, B KaXJOM IIATE
WCIIONIB30BAHBL CHENUANIBHEIE IIPOTABOYCAMOYHBIE YTOIKW. [eXHUKO-3KOHOMUYECKUE
HoKa3aTeIy 30aHuit Ha 1 M2 IIpuUBelieHbl B Tabir.11.20.

2
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Ta6moa 11.20. TeXHUKO-3KOHOMUYECKUE [I0KA3aTeIu 3aHuit Ha 1 M2
IepeKphIBaeMOM ILTOIIMAIN

IlponeT 3ganus, M
TTokazatenn
12 18 24

BricoTa B KOHBKE, M 6 9 9
OTMeTKa HM3a TOAKPAHOBHIX ITyTei, M 4 7,1 7,25
Pacxon cramm, KT:

TeTrioe 3MaHue

— IIpH 00€UX OOIIMBKAX OTPAKIeHUSI U3 47-55 54—60 58—65

TTpoUITNPOBAHHBIX CTATTBHBIX JINCTOB

— IpH BHyTpeHHel obmuBKe u3 IICII 35—43 42—48 46—53

XoJnoAHoe 31aHne 35—43 42—48 46—53
TpymozaTparsl B IpOU3BOACTBE, Yel.-4:

TIPOMBIIUIEHHOM 2,0 1,8 1,7

CTPOUTEITFHOM 0,5 0,48 0,45

11.3.12. 3panus ¢ paMHBIMU KOHCTPYKIMSAMH U3 ABYTABPOB MepeMeHHO KeCTKOCTH.

PamMHble KOHCTPYKIIMM W3 JIBYTABPOB IIEPEMCHHON KECTKOCTH pa3paboTaHbl
ITHUNCK um. Kyuepenko n [THUHWpoexkierkonctpykiuein (mudpp 8§28 KM). Kon-
CTPYKIIUHU TIpeHA3HAYCHBI IS TIPUMEHEHUS B OJHO3TAXHBIX OJHOMPOIETHBIX 3/IAHUIX
OOIIIECTBEHHOTO W IMPOU3BOJICTBEHHOTO HA3ZHAYCHUS IIPOJICTOM 24 M, BO3BOIMMBIX B [-
IV cHeroBsix patioHax, [-V paffoHax 10 CKOPOCTHOMY HAIIOPY BETpa U B CEUCMUUYECKIX
patioHax 10 9 0ayUIOB BKIIIOUWTEIBHO, IIPU PACYETHON TeMIlepaType HapyXXHOTO BO3yXa
-40°C u BaIme. BrIcoTa paMHBIX KOHCTPYKIIMI IO HM3a pUTeNs 7,2 M, IIar paM 6 M. YK-
JIOH JIBYXCKATHOTO puresst pambl 1:10, paccurTaH 1O/ KPOBIIO ITOJUCTOBON COOPKH M3
MpoMhUIMPOBAHHBIX JIUCTOB M TMOTYXKECTKUX MUHEPAIOBATHBIX IUTAT. DIIEMEHTHI IIepe-
MEHHOTO JIBYTaBPOBOTO CEUCHUS B PUTENIE M CTOMKAX M3TOTABIMBAIOTCS M3 ITPOKATHBIX
JIBYTaBPOB ¢ IApaLICIbHBIMUA TpaHaMu monok mo 'OCT 26020-83 myTeM HUX IIPOIOIb-
HOTO POCITyCKa IT0 HAKJIOHHON JIMHUK Ha TaBPhI MEPEeMEHHOM BBICOTHI (puc.11.24).

B kaudecTBe pacueTHOM CxeMBbI IIPUHSTA paMa C IMAPHUPHBIM OIUpaHueM Ha dyHIa-
MEHTBI M KECTKUMU Y3JIaMH B KapHU3aX U KOHBKE.

MoOHTaXHBIE Y3JIBI paMbl PacIIOIaraloTcsl B KapHM3aX U KOHBKOBOM Y3JIaX W BBITIOJ-
HEHBI Ha (hIIAHIIAX TOMIUHON 25 MM ¢ IPUMEHEHUEM BBICOKOIIPOYHBIX OOJITOB.

Pabota purens paMbl Ha TOTICPEYHBIN U3rMO 0OECTICUMBACTCS PACKPEIUICHUEM BEpPX-
HETO II0osIca PUTEJIsT W3 IUIOCKOCTH IIPOTOHAMH C IIaroM 3 M, YCTOMYMBOCTH CTOEK W3
IUTOCKOCTH PaMbl — PACIIOPKaMU, PACIIONIOKCHHBIMI Ha OTMETKE 4,2 M.

Kapkac 3manug ¢ paMHBIMU KOHCTPYKITUSIMA COCTOWT W3 ITOIEPEYHBIX paM, pa3pes-
HBIX [POTOHOB, BEPTUKAJIBHBIX CBSI3€H M PACIIOPOK IO CTOWKAaM paM, CTOEK U OalloK
TOPIIEBBIX (haxBEpPKOB.

KecTkocTh Kapkaca B TOIEPEYHOM HAIIpaBICHUN OOeCIIeYMBaeTCsT paboTOM paMm, B
MIPOJOIBHOM HAITPaBICHUN — BEPTUKAIBHBIMU KPECTOBBIMU CBI3SIMH M PACIIOPKAME IO
KakoMy psity cToek paM. OYHKITMKA TOPU3OHTAIBHBIX CBSI3€H IO TOKPBITHIO IS paii-
OHOB C CEMCMUYHOCTBIO /IO 7 Oa/IOB, BBIIOMHSIOT JuapparMbl KECTKOCTH, o0pa3yeMbie
MIPOTOHAMU U TIPOMWINPOBAHHBIM HACTIJIOM, KOTOPBIE PACIIONATAIOTCS IT0 TOPIaM 3/1a-
HUS 1 B OCSIX PACITOJIOXEHUS BEPTHUKAIBHBIX CBsI3el Kapkaca. Kperutenue mpodHacTIa
K [IPOTOHAM B 30HAaX JradparM KECTKOCTH OCYIECTRISIETCS CaMOHApe3ailuMu 00JITa-
MU WIKA J00CSIMA B KaXIOH BOJIHE, a JIUCTOB IpodHACTIIa MEXIY COO0M — KOMOMHIK-
POBaHHBIMHU 3aKJICIIKAMK C IaroM JUIS cecMUYHOCTH 0 7 6auioB — 500 mMm. g pait-
OHOB C CEUCMHYHOCTBIO 8§ M 9 GaLUIOB YCTAHABIMBAIOTCS KPECTOBBIE TOPU3OHTAIBHEIE
CBI3U TI0 TIOKPBITUIO B TOPIAX 3/IAHUS M B OCIX PACITOJIOXEHUS BEPTUKAIBHBIX CBSI3CH
Kapkaca.
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Puc.11.24. PaMHag KOHCTPYKIMS ¢ 2/IEMEHTAMH II€PEMEHHON XeCTKOCTH IIPOIETOM 24 M IIOJ BePTHKAIBHYIO PaCUeTHYIO HATrpy3Ky 320 Kr/M>
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B Topriax 3maHuWS paMbl HE TIPESAYCMOTPEHBI, WX 3aMCHSIOT YIJIOBBIE W PSIIOBBIC
cToliku (haxBepka, XKeCcTKO 3a/ieTaHHbIe B (DYHIAMECHTHI W CBI3aHHBIC IO BepXy Oaakamu,
Ha KOTOPBIE OMHUPAIOTCS TIPOTOHBI.

KoHcTpykiny kapkaca pacCUYMTaHbl Ha CIEMYIONINE HATrpy3KH: — ITOCTOSHHBIE (OT
COOCTBEHHOI Macchl KOHCTPYKITHI, TTOKPBITHUS U CTEH), KPATKOBPEeMEHHBIC (OT CHETOBBIX
W BETPOBBIX HATPY30K), TEXHOJIOTMYECKHE (IIPWIOKEHHBIC K IOKPBITUIO) W CelicMUie-
ckre. CyMmapHast pacueTHasl BepTUKAJIbHAS HArpy3ka Ha MOKpbITHE 6e3 ydeTa cobcT-
BECHHOI MAacChl puUrescii paMm W IIporoHoB coctapiasaeT 2400 u 3200 Ila. IIpu mpumene-
HUU B | BeTpOBOM paftoHe pacueTHasi BEpTUKAIbHAS HATPY3Ka COOTBETCTBEHHO YBEJIMTIM-
BaeTcd 1o 2500 m 3300 Ila.

CepuiiHOe M3TOTORJICHWE PAMHBIX KOHCTPYKIIME C SIEMEHTAMU ITEPEMEHHOM XecT-
KOCTH TPUMEHUTEIBFHO K 3MaHUSIM (DU3KYIBTYPHO-03JI0POBUTEIBHBIX KOMIUIEKCOB
(OOK) opraHmzoBaHO Ha 3aBOJlax KOHIepHA <«JIerKOHCTpYyKITMs» ©€3 MCITOIh30BaAHUS
CTCTTHATM3UPOBAHHOTO 000pyoBaHusd. [Ipy MprUMeHEHU MEXaHU3MPOBAHHON YCTAHOB-
KU TI0 POCITYCKY W COOpKe TTPOKATHBIX JBYTABPOB B DJIEMEHTHI ITEPEMEHHON XECTKOCTH,
paspadoranaoii B [IHUMCK um. KyuepeHKO, MOXHO CHHM3UTh TPYAOECMKOCTh IO IIepe-
Jlely mpokaTtHoro mpoduis go 40 %.

Pacxon ctamm Ha PSIOBYIO CEKITMIO Kapkaca 3/IaHds pa3MepoM 6x24 M ¢ paMHBIMU
KOHCTPYKITUSIMHU TTEPEMEHHOM KECTKOCTH M3 MPOKATHBIX JIBYTABPOB IO yepTexkam KMJI
npuBeeH B Tabuie 11.21.

Taommma 11.21. Pacxop cTanm Ha PAIOBYIO CEKITHUIO 6x 24 M
(6e3 TTPOoWINPOBAHHOTO JTUCTA)

IIposner BricoTa Pacuernas Macca crtaim B KT Ha 1 M2 TUTOMIAIN 3TaHUsS
3MAHUA, JIo HU3a BepTHUKaTbHAS PacTiopKH
M KoHCTpyKIINN Harpyska, paMBbL IO CTOM- IIPOTOHEI BCETO
IOKPBITHI, M klla KaM
24 7,4 2,35 22,92 1,07 6,73 30,73
24 7,3 3,14 27,45 1,07 7,71 36,24

Hapsuny ¢ pabdodeit mokymeHTalnmeid mo aiapbomy mmdp 828KM paspaboTaH Takxe
ampboM TexHuueckux pereHni (mudp 982TP) cTaabHBIX KOHCTPYKIIMI KapKacoB OIHO-
STAXHBIX 3[AHUI ¢ HECYIIIUMH paMaMi K3 JBYTABPOB MEPEMEHHOMN KECTKOCTH ITpoJIeTa-
My 18 m 24 M, ¢ BEICOTOI O HM3a PUTESII B KapHW3HOU 30He 6+8,4 M ¢ IOIBCCHBIM
KPaHOBBIM OOOPYJOBAHUEM TPY30TIOTBEEMHOCTRIO 3,2 T WJIM MOCTOBBIMU KpaHaMU IPy30-
MOTBEMHOCTBI0 10 T Ha BCTPOEHHBIX ACTAKAJIAX.

KoHcTpykitny paM B 3aBUCUMOCTH OT Ha3HAYCHUS U TapaMeTpoOB 3/aHUN PEIeHbl B
TpexX BapuaHTax:

o I OCCKPAHOBBIX 3/ITAHWI U 3MaHUE ITposieToM 18 M, 0OOPYIOBaHHBIX TOJBECHBIMU
JIBYXOTIOPHBIMU KpaHAMU TPY30ITOIBEMHOCTRIO 3,2 T, BCE BJICMEHTHI paM UMEIOT ITe-
PEMEHHYIO BBICOTY CeUeHUSI U 0Opa30BaAHBl POCITYCKOM ITPOKATHBIX JIBYTABPOB;

e JUIS 37aHWI C MOCTOBBIMH KpaHAMM TPY30IIOTBEMHOCTHIO 10 T BCe SIEMEHTBI pam
WMEIOT TIEPEMEHHYIO BBICOTY CEUCHUS M3 IMPOKATHBIX JABYTABPOB, CTOHKK BCTPOCHHBIX
9CTaKaJl COCJIMHEHBI PEIETKON CO CTOMKAMUM paM IS TPUIAHWS paMaM ITOBBIIICH-
HOM XeCTKOCTH B cBoel rutockocTu. CoBMecTHas paboTa CTOEK paM M BCTPOCHHBIX
9CTaKa]l yUTeHA PacIeTOM;

o JUIS 3/IaHUH TIPOJIETOM 24 M, 00OPYIOBAHHBIX ITOJBECHBIMU TPEXOITOPHBIMU KpaHAMU
TPY30ITOMBEMHOCTBI0 3,2 T, CTOUKM paM WMEIOT IePEeMEHHYIO BBICOTY CEUYCHUS W3
MPOKATHBIX JIBYTABPOB, PUTEIM PAM CBapHBIC C MOBBIIICHHON TMOKOCTHIO CTEHKH I10-
CTOSTHHOTO CEYCHUSI.
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BricokMil ypoBEHb HAIIPSDKEHWN [0 MEPUMETPY PaMBL C DIEMEHTAMU IEPEMEHHON
XKECTKOCTU MO CPABHEHUIO C PAMaMU, IEMEHTBI KOTOPBIX UMEIOT MOCTOSHHOE 10 JTUHE
CEYCHWE, BBI3BIBAIOT MOBBIEHHYIO e(OPMaTUBHOCTE PUTENI U CTOEK. DTO OOCTOATENb-
CTBO OTPAHWYMBACT IIPUMEHEHUE B paMax, 2JIEMEHTBl KOTOPBIX OOpa30BaHBI POCITYCKOM
MPOKATHBIX [[BYTABPOB, MOCTOBBIX KPAaHOB Ha KOHCOJSIX € CYIIECTBYIOIIUMUN KOHCTPYK-
UMY peOOP U KECTKUMU TPeOOBAHUIMU IO MEPEMEIICHUI0 TOJIOBOK PETBCOB B IIPO-
1ecce IKCILTyaTalliy 37aHusA. AHATOTHIHBIM 00pa3oM 3aTpPyJHEHO IIPUMEHEHWE B paMax
MIPOJIETOM 24 M TPEXOMOPHBIX ITOJBECHBIX KPAHOB, YTO ITOTPEOOBANIO MPUMEHECHUS B PU-
reje CBApHOTO JIByTaBpa C ITOCTOSHHBIM IO JTIMHE CeYeHWEM W TMOKOU CTeHKOM. OTMe-
YEeHHBIC OTPAaHUYCHUS O IIPUMEHEHUIO KPAHOBOTO OOOPYAOBAHUS I ITOAOOHOTO THIIA
paM MOTYT OBITb CHSTBL IIPA OCBOCHUW IMPOU3BOJCTBOM CBAPHBIX JIEMEHTOB IEPEMEHHOU
JKECTKOCTH W3 JINCTOBBIX JeTaleil. PacxXoa cTaiy B 3TOM cloydae cHIDKaeTcs Ha 5+12%.

Pa3zpaborana pamMa co CBapHBIMU DIEMEHTAMU IEPEMEHHOMN KECTKOCTU M3 JIMCTOBBIX
JleTalieil o/l CHETOBYIO HArpy3Ky, COOTBeTCTByIONTy0 VI paitony, BetpoByo — VII paii-
OHY C CEUCMWYHOCTBIO JI0 9 OalIOB BKIIOUUATENBHO. KOHCTPYKTHBHEIE PEIEHUST Y3IIOB
paMbl IIPUHUMAIKUCHh aHAJIOTUYHBIMHK y3JIaM 110 anpoomy 828 KM. HaubombImas BbICOTa
CCUYCHUIT B CTOMKE M BYTOBOI YaCTW PUTE/ISl B KapHM3HOI 30HE cocTapigeT 900 MM, B
npoireTHoi 3oHe purenasa — 850 mm. Marotosmenre MOKOB co cBapHBIMU IcMEHTAMK
epeMEHHOM XECTKOCTH M3 JIMCTOBBIX AcTalieit ocBoeHo Kyrnebakckum 3MK.

11.4. MEMBPAHHBIE METAJZIMYECKUE KOHCTPYKITAN MTOKPHITUI

MemOpaHHbBIE TOKPBITHUS PEACTABISIIOT COOOU MPOCTPAHCTBEHHYIO KOHCTPYKIIMIO M3
TOHKOTO MATAJUIMYECKOIO JIMCTA, 3aKPEIUICHHOIO Ha KOHType. OCODCHHOCTIMM KOHCT-
PYKIIMK SBISIIOTCS CHIDKCHHE pacxojia MaTepHala 3a cUeT HauOojIee IIOJHOTO MCIIOIb30-
BaHWS HECYILIECH CIIOCOOHOCTHA METAIMIECKOTO JIUCTA, COBMEIIAIOIIETO OAHOBPEMEHHO U
orpaxjaminre (YHKIIMW, CHIDKCHHE TPYJOEMKOCTH W CTOMMOCTH BO3BEICHUS, COKpa-
IICHUE CPOKOB CTPOUTEIILCTBA, Oarofgaps YMEHBIICHUIO COOCTBEHHOIO Beca KOHCTPYKIIMK
W OTHOCHUTEJIIBHOM IPOCTOTHI MOHTaXA C MCIIOAB30BAHUEM YKPYITHECHHBIX IIOJIOTHMIII.

OO0JIacTSIMA [IPHMMEHEHWS MEMOpPAHHBIX CHCTEM SBISIOTCS ITOKPBITHSL IIPOU3BOJCT-
BCHHBIX 3JIaHHIA, CKIQJCKHAX MOMCIICHWIA, Tapaxeil, pa3InYHbIX COOPYXCHWIA, a TaKXe
OOIIIECTBEHHBIX 3JaHUA MAacCOBOIO CTPOMTEILCTBA: (DU3KYJIBTYPHO-O03I0POBUTEIBHBIX
KOMILUIEKCOB, Mara3uHoOB, PBIHKOB U T.II. TOHKOJIMCTOBBIC IIOKPBITHS OIarogapsd UX Ma-
JIOMY BeCy, TPaHCIIOPTAOECIbHOCTH W TEXHOJIOTMYHOCTH MMEIOT IIPEUMYIIECTBA IIPU CTPO-
WTEIBCTBE B TPYAHOIOCTYIIHBIX M CEBEPHBIX pallOHAaX, a TaKKe B paifOHax C ITOBBIIICH-
HON CEUCMUYHOCTBIO.

JI M3roTOBIICHUS ITPOJICTHOM KOHCTPYKIIMHM IPHUMEHSIOTCS CTaId MAaJOYLIICPOI-
CThI€, HM3KOJCTMPOBAHHBIC WIM HepXapewolnue. IIpoaeTHast KOHCTPYKIIMS COOMpaeTCs
W3 IIOJIOTHMIIL 3aBOJCKOIO M3IOTOBICHUS IMMUPHUHOMK M0 12 M, JHOCTaBISIEMbIX Ha CTPOHU-
TEJIBHYIO ILIOIIAAKY CBEPHYTHIMH B PYJIOHBL lloJOTHMINA TONIIWHON 3 MM M BBIIIE H3-
TOTaBIMBAIOTCS Ha CIICIIMAIM3MPOBAHHBIX YCTAHOBKAX NI PE3€PBYAPHBIX KOHCTPYKIIHIA.
Haubomee nHAYCTpHAIBHBIM METOIOM ITOJIYYCHUS MOJIOTHHIN TOIIIUHOK 0 2 MM BKJIIO-
YUTEIIBHO SIBISICTCS pa3pe3ka 10 IPSIMOIMHEUHON 00pasyroleil TOHKOCTEHHBIX Tpyo
OOJIBIIIOrO JTUAMETPa, CBAPHMBAECMBIX M3 METAUIMYCCKUX JICHT CIIMPAIbHO-HABUBHBIM ME-
TOJOM Ha YCTAHOBKAaX II0 M3TOTOBJICHUIO BEHTHISIIMOHHBIX Tpyd. M3roromicHHE MeM-
OpaHbl BO3MOXHO B IIOCTPOCYHBIX YCIOBMSX M3 PYJOHHBIX JICHT, CBApMBAcMbIX BHAXIIC-
cTKy. CrajbHble MeMOpaHbI JOMYCKAIOTCS K IKCIUIyaTallMKd Oe3 CICIHAIbHBIX MEpPO-
IPUSITHIL IO OTHE3aIIUTE.
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IIHUHNCK um. KydepeHKO pa3paboTaH abbOOM TEXHHYCCKUX PEIICHHN KOHCTPYK-
Uit MeMOpaHHBIX MOKPHITHHA ITPOM3BOJCTBEHHBIX MHOTOIIPOJIETHBIX 3/IaHUHA IIPOJICTOM
24, 30 u 36 m (mupp 88 CK 006). Kaxmast stueiika IMepeKphIBAETCS CaMOCTOSTEIBHOMN
KBaJIpaTHON 0OOJIOUKOM, OOBEIMHSIEMON CO CMEXHOI TONBKO B ymiax (puc.11.25). Bro
MO3BOJISIET YHUMDUITMPOBATH JIEMEHTHI ITOKPBITUS BHE 3aBUCHUMOCTH OT PACITOJIOXEHUS
suehiku (psitoBasi, yiioBast, KpaiHsist). BiloK MMOKPBITHUS 110 TIPOIOIBHBIM CTOPOHAM OITH-
paercs Ha KOJIOHHBI, WIYIIHE C IMaroM 6 M. B ImornepeyHoM HalpaBICHUM yCTaHABIMBA-
0TCs (pepMBbI, BEPXHUM IOSICOM KOTOPBIX CIIYXAT 3JIEMEHThI KOHTYpa. OMOPHBIN KOHTYpP
u3 cramu Mapku 1612AD mpuHSAT B BUJIE CBAPHOTO JBYTABPA, PACITONOXEHHOTO BEpTH-
KaJIbHO.
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Puc.11.25. Metajmmmuyeckue MeMOpaHHbIe KOHCTPYKIIMK TIPOU3BOICTBEHHBIX 3IaHUI

KecTKoCTh YITIOB KOHTYPHBIX paM IO IIEPUMETPY 3[aHUsS 0OeCIeurBacTCsS yCTa-
HOBKOM pacriopok Ha paccroguum 1/10 mposera or ymra Oioka. B mecrax corr-
DSDKEHUS 4eThIpeX OJIOKOB CMEXHBIC KOHTYPHBIC 2JIEMEHTHI OOBCAMHSIIOTCS B TEeX XE
cevyeHUIX OonTaMu. KOHCTPYKITHUS ITOKPBITHS pa3paboTaHa MO Harpys3Ky, COOTBETCT-
Bytomnyo [-III cHeroBeiM paiioHaMm. Pacxoi cTaaW Ha KOHCTPYKIIMIO ITOKPBITUSL IIPH-
BeJeH B Tabm.11.22.

PazpaboTtana KOHCTPYKIIMS TOHKOJIHUCTOBOTO TTOKPBITHS U3 TIPSIMOYTOJIBHBIX MTaHeeH
¢ pasMepoM 64+ 18 M.
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Taémna 11.22. Pacxox MeTaua Ha MEMOPAaHHOE ITOKPEITHE, KI/M>

CHeroBoil paiion
1 11 111

OmHOIIPOIETHOE 26,7 26,8 26,9
TpexmponerHoe 24,0 24,1 24,2

Tun 3manug

MewmOpaHa KpeIluTcs 110 MepUMETPY K BEepXHEMY WM HIDKHEMY IIOSICY OITOPHOTO
KOHTYpa ¢ IOMOINBI0 TOYCUHON CBAPKU ITPOIUIABICHHUEM, YIJIOBBIX CBAPHBIX IITBOB WK
mobesteit. IlaHennb MOKPHITHY ILIOMAABI0 36-215 M2, cocTodIad BCero U3 4 TUIIOB 3ile-
MEHTOB 3aBOJICKOTO WM3TOTOBICHUS, ITPOXOIUT YKPYIHUTEIBbHYIO COOpKY Ha CTeH/IEC Ha
YPOBHE 3eMJIM. 3JIeCh X€ MOXHO BBIIIOJTHUTH BCE KPOBEJIBHBIE PAOOTHI C TTOCIEAYIONICH
3Q/IEJIKOM CTHIKOB Ha TIPOCKTHOM oTMeTKe. lIpu TpajuiimoHHON KOHCTPYKITUKA KPOBIK
(1o MemOpaHe yKJIaJIbIBaeTCS YTEIUIMTENb, a 3aTeM PYJIOHHBIN KOBep) ee Macca obeclie-
YUBACT CTAOMIM3AIINIO TOHKOIUCTOBOTO TTOKPBITHS. B ciiydae rnmpuMeHeHUs OOIeTIeHHOM
KPOBJIM CTAOWIM3AITHS TOKPBITUS OCYIECTBISICTCS BBEJICHUEM B CUCTEMY OTTsDKeK. Ilep-
CTIICKTUBHBIM SBJISICTCS Pa3MeIlIcHUE YTEIUTATENS o/l MeMOpaHoO, MCTIONb3ys ee B Kave-
ctBe TUpomsodiuu. CraapHas MeMOpaHa MOXET CIYXUTh THAPOU3OIAIMEH W B II0-
KPBITUSIX HEOTATUTMBAEMBIX 3aHuil. [Ipr aToM Ut MeMOpaHbl palliOHAIBHO TTPUMCEHSTH
atMocpepocroiikyio crans Mapky 10XH/III. Ilanenw coerMHIIOTCS MEXIY COOOM TOJIb-
KO B yIJIaX, B MecTax OIMpaHUs Ha CTOUKM. [ opraHu3aIiii HapyXXHOTO BOJIOOTBOJIA
[MOKPBITHE MOXET UMETh YKIoH 10-15 %.

MewmOpaHHbBIe TOKPHITHS ITPUMEHEHBI B KPBITBIX 3epHOTOKAX. Pa3zpaboraHa TexHIIe-
cKas JTOKyMEHTaIWs I ux crpouteabcTBa B [- 111 cHeroBBIX palioHax. 3HaHKUE ¢ CETKOMK
KOMOHH 12x12 M, miuHOMH 60 M 1 MIMpUHOK 48 M IIepeKpPHITO MeMOpPaHHBIMH IIaHEISIMI
12x12 M, COCTOSAIIMMH W3 TOHKOTO JucTa (f=1,5MM), IPUKPEIUICHHOTO K BEPXHUM
mosicaM KOHTYPHOI paMbl 13 ITpoKatHoro mBesuiepa Ne 30 (puc.11.26). MemOpana sIBJIsi-
eTCsl OTHOBPEMEHHO UM KPOBJCH, BOJOHEIPOHUIIACMOCTh KOTOPOH oOecIieurBaeTcsl Ha-
XJIECTOYHBIM COEIMHEHUEM CBECOB OTIEIBHBIX TTAHENCH JPYTr ¢ APYrOM W IPUMEHEHUEM
repMeTHKa. Pacxoj MeTauia Ha MOKPBITHE COCTABMI 27,6 KT/M2.

19 offHO- W MHOTOITPOJIETHBIX ITPOM3BOJICTBEHHBIX 3MaHUi IpoieToM 18-36M c
1maroM KOJIOHH 6-12 M OecKpaHOBBIX, OOOPYIOBAHHBIX OIIOPHBIMU WK TTOJBECHBIMU
KpaHaMi, pa3paboTaHa KOHCTPYKITHS OJIOKA TTOKPHITHS, COCTOSIINETO M3 JIByX MeMOpaH-
HEIX MaHele# mupuHoir 6+12M ¥ mIMHOH 9- 18 M, OOBCAMHCHHBIX 3aTSDKKOM WIIN
MIIIPEHIeILHON CUCTEMOM X OOpasyIoIUX JABYXCKATHYIO KPOBIIO ¢ YKiIoHOM 15-30 %
(puc.11.27). Tla"enw COETUHSIIOTCS MEXIY COOO TOIBKO B yriaxXx. DTa KOHCTPYKITHS,
MIPUOIICKAIOTIASICS [T0 KOMIIOHOBKE K TPAJIMITMOHHBIM PEIeHUsIM, 00eCIIeunBacT 10CTa-
TOYHO IIMMPOKKME BO3MOXHOCTH WCITOIB30BAHUS OIMOPHBIX KpaHoB (MK-10, MH-15,
MK-20), moneecku KpaHoBoro obopyposanus (ITK-2, T1K-3), mpokiajku BO3IyXOBOIOB
mrameTpoM o 1700 MM, 4TO JieflaeT ee IIPUTOMHOM U 3JaHWi pa3IudIHBbIX OTpacich
IPOMBIIICHHOCTH.

Pazpaborana mpoekTHas MOKYMEHTAILIMS COBMECTHO ¢ HHCTHUTYTOM JIeH3HUUBII
JUISL 3JTAHUS  TIPOM3BOJICTBEHHOTO HasHauYeHWs MpojietoM 18 M (mmmudp D-532.173-90
KMJI) (puc.11.28) u 3panust HU3KYIBTYPHO-O3/IOPOBUTEIBHOIO KOMILIEKCA ITPOJIETOM
24 m (mmudpp D-532.143-88 KM). CoBmecTHO ¢ mHCTUTYTOM YKpHU UmpoexTcTaibKoH-
CTPYKITAS pa3paboTaH aibboM TexHudeckux pereHuii (mudp 17539KM) «KoucTpykiium
MEMOpaHHBIX [OKPBITHNA  ITPOM3BOJACTBEHHBIX 3JaHWM  MAacCOBOTO  IIPUMCHEHUS
(KOMIUIEKTHO TTOCTaBKHK)» IposieTaMu 18 u 24 M. PacueT MTOKPBITHI BBITTOIHEH HA CyM-
MapHYI0 (9KBUBAJICHTHYIO) Harpy3ky 3,6 klla, B Tom uucie 2,5 klla B BuIe paBHOMEPHO
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pacIipeleIcHHOM HaTpy3KHU, TPWIOKEHHON HEITOCPeICTBeHHO K MeMOpaHe, a ocTaabHas
9acTh (HArpy3Kd OT IIPOMIIPOBOAOK M HMIDKEHEPHBIX KOMMYHUKAIIAN) K TOMePETHBIM
alleMeHTaM KOHTYpa B BUIE ITOTOHHOM HATPY3KMU.
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Puc.11.27. KOHCTpYKTHBHAs cXeMa JABYCKATHOTO OJIOKa IOKPBITHA M3 MeMOpaHHBIX ITaHeIeH
a - I 3TaHWi ¢ MOCTOBBIMU KPaHAMU; 6 - TO Xe C TMOJBeCHBIMU KpaHaMu; ] - MeMOpaHa;
2 - KOHTYp; 3 - pacliopka; 4 - 3aTsxXKa; S - IIIPeHTeIb
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Puc.11.28. OnbITHOE 37aHUe CKIIaja MpoJeToM 18 M ¢ MOKPBhITHEM M3 MEMOpPaHHBIX IMaHeIeH

CIIMCOK JIUTEPATYPBI

CranpHble KOHCTPYKIIMU ITOKPHITUH IPOU3BOACTBEHHBIX 3MaHui mposeTamMu 18, 24 u 30 M ¢
TIpUMeHeHNeM 3aMKHYTHIX THYTOCBApPHBIX Mpoduieil MpAMOyTOIBHOTO cedeHnd Tuma «Moio-
nearos. Yeprexu KM. Cepus 1.460.3-14/90. Breimyck 2.

CranmbHble KOHCTPYKIIUM TIOKPBITUH TTPOM3BOJACTBEHHBIX 3MaHUI C TPpUMeHeHWeM TPyTOCBap-
"eIx npodumneit. Cepusd 1.460.3-23.98.

CranmbHble KOJTOHHBI M3 MIMPOKOIONIOYHBIX MBYTABPOB M CBI3W M3 THYTOCBAPHBIX Ipoduiiei
JJIS OJHOSTAXXHBIX 3IaHUH C MOKPHITHEM THIIA «MosoaeuHo». Beimyck 2. KoHCTpYKIIUM AJ1d
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

21.

22.

23.

24.

25.

26.
27.

28.

29.

30.

3MaHWil BRICOTOM M0 HU3a ¢epM OecKpaHOBBIX - 4,8 M, 6,0 M, 7,2 M, 8,4 M C MOCTOBEIMU

kpaHamu - 8,4 M, 9,6 M, 10,8 M. Ueprexxu KM. Iudp 8397. Bermyck 2.

Ilytn MocToBBIX KpaHOB. IlogkpaHOBBIe OaTKW cTajdbHBIE pa3pe3Hbie ¢ HECHMMETPHYHBIMH

CEUCHWSIMH W MOHTAXHBIMU COETWHEHUIMH Ha OONTaxX IO KPaHBI TPY30MOIBEMHOCTHIO O

50 1. Beimyck 1. IToakpamoBble Gaiku 1oa KpaHbI pexXUMHEBIX Ipymn 1K+6K. Yeprexu KM.

HTudp 9460-KM.

CrambHble CTOWKY (DaxBepKOB /719 OMHOSTAXKHBIX TTPOU3BOACTBEHHBIX 3MaHUN ¢ TPUMEHEHUEM

KOHCTPYKUMH ThIa «MosogeuHo». Beimyck 1. KOHCTpyKIIMM I 3JaHUA BBICOTOH 10 HM3a

depMm 6-10,8 M. Yeprexxm KM. ITudp 8234 KM.

CranmbHble KOHCTPYKIIUM KapKacoB Tuma «KaHcK» OTHOSTaAXHBIX TMPOM3BOICTBEHHBIX 3MAHUH

Cc TIpUMeHEeHWeM HecyINX paM W3 TPOKATHBIX NTUPOKOTOJIOYHBIX W CBAPHBIX JIBYTABPOBBIX

Oastok ¢ marom 12 M. Yeprexu KM. Iuopp 11-2537 KM.

CrajpHble KOHCTPYKITUH KapKAaCOB OTHOSTAXHBIX ITPOU3BOACTBEHHBIX 3MAHWH ¢ TPUMEHEHHeM

HeCcylIuX paM U3 JBYTAaBPOB TepeMeHHOHN XecTkocTH. Beimyck 1. KoHcTpykiuu KapKacoB

3MaHUH TPOJIETOM 24 M C pacueTHON CEHCMHYHOCTEIO 10 9 OAJUIOB, BO3BOJAMMBIX B palfoHax ¢

pacueTHBIMHU TeMIlepaTypamMu MuHyc 40°C u Bhile. Yeprexu KM. Iudp 8§28 KM.

CexkilUM C TIPOCTPAHCTBEHHON pellerdyaroil KoHCTpyKiueil u3 Tpyd Tuma <«KHCITIOBOACK».
351

Mudp W'OS

CexkilUM ¢ TIPOCTPAHCTBEHHOMN pelleryaToil KOHCTpyKIMeil u3 Tpyd TuUma <«KHCIOBOACK».

Hludp 167.02.00.00.

OmHO3TaxXHBIe TIPOM3BOICTBEHHBIC 3MaHUA M3 MPOKATHHIX Mpoduieil ¢ pa3peXXeHHOH pereT-

Kot nponeramMu 18 u 24 M tuna «MockBay. Iudp 774-KM.

PamHbIe KapKachkl M3 JABYTaBpOB C TrodpupoBaHHBIMH cTeHKamu. Iudpp 9-P88§-KM, 400-

032.23.87, 400-033c.23.87.

A.c. 154012 CCCP M.Kn.3 E04B 2/46 TpexcnoiiHag creHoBadg manenb /O.0.TommIoH,

B.T.Kpoxanes, T.A.Ciotkun- Ony6i. B b.1. 1980 Ne 29

IMpynkep A.fI. beckpaHOBBIE CKITaAuaThie 3MTaHUI W3 JIETKUX KOHCTPYKIWHK. [IpoMbinieHHOE

cTpouTanbeTBO, 1974, Ne 10.

PyKkoBOJCTBO TO TIPOEKTHPOBAHWIO CTABHBIX KOHCTPYKIIMH W3 THYTOCBAPHBIX 3aMKHYTHIX

npoduneit /ITHUNnpoekTcTambKoHCTpyKIug. M., 1987.

I'ykoBa M.U., Ummepman A.T., Tecnenko I'.B. Pabora u pacueT y3j0BBIX COSIUHEHUN THYTO-

CBapHEBIX IIpodureii. 13B.By30B. CTp-Bo U apxuTek. 1979, No 6.

PexoMenmammmu 1Mo MPOeKTUPOBAHWIO MEMOPAHHBIX MTOKPBHITHH HAa TIPIMOYTOTFHOM TIJIaHe /TS

PEKOHCTPYHPYEMEIX 3MaHUK M coopyxkenuii, M., IIHUMCK, 1986.

MemMOpaHHbIe KOHCTPYKITUM 31aHUK U coopyxkeHui. CrpasouHoe mocodue: B 2 4. HHUNCK. -

M., Crpouusmar, 1990.

Tpopumon B.U., Muxkyaun B.B., ITpunkep A.f. u 1p. MeMOpaHHbIe KOHCTPYKIIUU 3MaHUNA W

coopyxenuii. - Kues: bynuBensauk, 1987.

Bpyaka f., JIyounckn M. Jlerkue crampubie KoHCTpyKimu. M., Crpoitusnar, 1974.

Kyryxun E.T'., Tombaenrepm A.®@. ITepcrieKTUBH Pa3zBUTUA JIETKUX METAUTMUECKUX KOHCTPYK-

U KOMIUTEKTHOH TTocTaBKu /IIpoMBITIIIEHHOE CTPOUTENbeTBO, 1987, No 7.

Jlerkue MeTauTmUeckrue KOHCTPYKIIUM OMHOATAXKHBIX TPOM3BOICTBEHHBIX 3MAHUH IO pelak-

mueit .. Umenko. M., Ctpoiimzgar, 1987.

MewmbOpaHHble KOHCTPYKITUH 31aHWUN U coopyxkenuit /B.1.Tpodumos u ap. Kues, byausers-

HUK, 1986.

Mypamko H.H., Coboaes I0.B. Metammmyeckue KOHCTPYKITUH MPOUIBOACTBEHHBIX CEITbCKO-

X03gICTBEeHHBIX 3mauuii. Mutck. 1987.

Tpodumon B.U., Beryn T.E. CrpykTypHble KOHCTPYKITUY (MCCIeTOBAHWE, PacueT W ITPOEKTH-

poBanme). M., Crpoimzaar, 1972.

CaxHoBckmii M. M. Jlerkue KOHCTPYKIIMHU CTaJIbHBIX KapKacoB 3MaHUK M coopyxeHHH. Kues:

bynnBenpHUK,1984.

CHull 11-23-81*. CranbHble KOHCTpYKITUH, 1991.

B.JI.Aiipyman, A.B.PoxkoB. Jlerkre cTabHBIE KOHCTPYKIIMU 3TAHUN C MPUMEHEHWEeM THYTBIX

poduieH.

KowMrimekTHbIe 37aHUg U3 JIETKUX MeTaUTmUecKuX KoHcTpyKimid. Tesucsl mokmamnoB Beecoios-

HOTO coBelranus, 1988.

Karanor jgerkux Hecylmux ¥ OTPaXAaloIuX W KOMIUIEKTYIONIUX METAIOM3AENUi I TIpo-

MBIMUTIeHHBIX 3gannii MMCC CCCP BIICO «CotosnerkoHcTpyKiug. M. 1989, U 1.

N.JI.Anapun v 1p. o pempakimedd mpod. Yuctakosa A.M. DKOHOMHYECKHE ACTIEKThI Pa3BH-

THS TIPOU3BOJICTBA JIETKNX METAUTMUECKUX KOHCTPYKITHH.
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TJIABA 12
CTAJIBHBIE KOHCTPYKITAW IMOKPBITHUI BOJBIINX ITPOJIETOB

B psane ciryuaeB apXUTEKTYPHO — KOMIIOHOBOUYHBIE, TEXHOJOTMICCKHUE WM UHBIE CIIe-
MUATBHBIE TPEOOBAHUS TUKTYIOT pa3paboTKy 3/laHUN U COOPYXKEHHWN ¢ KPYITHBIMU IIpO-
JleTaMy HOKpPEITHI. K coOpyXeHUIM ITOJOOHOIO THUIIA, UMEIOIIMM IIpoaeThl 45-200 M 1
Oosiee, OTHOCATCS KPBITBIC CTAIMOHBI, CIIOPTHUBHO — 3PEIHIIHBIC 3aJIbI, BBICTABOYHBIC
MaBWIBOHBI, PBIHKH, aHTAPBI, BOK3AIbI, COOPOUHBIE 1IeXa CAMOJIETOCTPOCHUS M HEKOTO-
PBIX MAIMMHOCTPOUTENBHBIX 3aBOJIOB, IUTMHTH IS COOPKH CYJOB, SKCICPUMEHTAIBHO-
JrabopaTopHbBIe KOpITyca HEKOTOPBIX BHIOB ITPOM3BOJCTB M T.I. BOJIBINNE TIPOJIETHI 00Y-
CITOBJICHBI COOOPAXECHUSIMHU YIOOCTBA pa3MEIeHUsS U 3BaKyalTid OOJIBIUX MAacCC JIIOJICH,
KPYITHOTa0ApUTHBIX MAITWH, allllapaToB U IPOMO3IKUX U3ICIIATH.

Paznuuust B Ha3HAYCHUN KPYITHOIIPOJETHBIX 3/IaHUA M COOPYXEHUI, OCOOEHHOCTSIX
TEXHOJIOTMIECKUX ITPOIIECCOB, APXUTEKTYPHBIX U ICTETUYECKUX TPEOOBAHUSIX OIIpEIeIIsi-
0T MIPUMEHECHUE Pa3HOOOPA3HBIX PEIICHUN KOHCTPYKIIMI TaKWX ITOKPBITUM, OCYIECTB-
JISIEMBIX Kak OaJTOYHBIC, PAMHBIC, apOYHBIE, ITPOCTPAHCTBECHHBIC, BUCIINE, MEMOpPAHHbBIC
u 1p. bamoyHble 1 paMHBIE CUCTEMBbI TTOKPBITUM MCITOIB3YIOTCS B OCHOBHOM TIPH IIpOJIe-
Tax g0 60-120 M mIg 3maHWi, UMEIOIMNX IIPSIMOYTOIbHOES OYepTaHWe B IDIaHe W IIpH
OOCITy>KMBAHUH OTIOPHBIMU WX TTOABECHBIMU KPaHAMH.

IItockocTHBIE apOYHBIE KOHCTPYKITMA PAITMOHAIBHO IIPUMEHSIIOTCS IIPU IIPOJIeTax
80 M 1 OoJice MPEUMYILECTBEHHO [IJII OCCKPAHOBBIX 3JaHMil. MHOrooOpasue IIpoCTpaH-
CTBEHHBIX CHCTEM ITOKPBITUI B BHUJE CETUATHIX, CKJIAMUATBIX, CBOIYATHIX KOHCTPYKIIWA,
IUTOCKUX CTPYKTYp M KYIIOJIOB ITO3BOJISIET BeChbMa SKOHOMHUYHO peIIaTh COOPYXKEHUS C
JIFOOBIM TDIAHOM M B TOM YKCJIe KPUBOJWHEWHBIM IIPU ITPAKTHUYCCKHA HEOTPAHWUICHHBIX
pasMepax IIpoJIeTOB.

HMmeercss Hemano mpuMepoB 3¢GGEKTUBHOTO TIPUMEHEHUS BUCIUYUX U MEMOPaHHBIX
CHUCTEM JUTST OOJIBIICTIPOJIETHBIX ITOKPBITUHM C HCIIOIB30BAHMEM TOHKUX METAUITMYSCKUX
JINCTOB WK HECYIWX BAHT, W3TOTOBISEMBIX M3 CTATBHBIX KAHATOB, ITyYKOB BBICOKO-
MIPOYHOM TTPOBOJIOKU WX CTATBHOTO TTPOKATA.

KpyrraorponeTHble KOHCTPYKITMH PabOTAlOT, B OCHOBHOM, Ha HArpy3kKd OT cOOCT-
BEHHOTO Beca, ITOSTOMY BaXKHEHIICH 3a/iaucit TIpHU WX CO3JIAHUN SIBISICTCS PaJIMKATIBHOE
YMEHBIIICHUE COOCTBEHHOTO Beca HECYIIMX M OIPAXIAIONIUX KOHCTPYKITUN ITOKPBITHS.
BTO 37IeMEHTAPHOE COODPAKEHUE CTUMYIUPYET UCIIOIB30BAHNE BBICOKOIIPOYHBIX CTAICH
¥ JIETKUX CIUIABOB, IITUPOKOE IMPUMEHEHUE JIJIT KPOBEIb MPOGUIMPOBAHHOIO METALTAYE-
CKOTO HACTHJIA, CBETOIPO3PAYHBIX CUHTETUICCKUX TKAHEH, ITHeBMOIIaHe e, ocobo yer-
kX 3G GEKTUBHBIX YTEIUTUTEICH W JIPYTUX HOBEUINMX MATCpUAIOB U U3JCIU, oIpelie-
JIIET TIPEUMYIECTBEHHBIN BBHIOOD ITPOCTPAHCTBEHHBIX M BUCIYMX IIPE/BAPUTEIBHO Ha-
MIPSDKEHHBIX CUCTEM HECYIIMX KOHCTPYKITUIA.

HewnsbexHass HOBU3HA IIPOEKTHOTO PEIICHUS, 3HAYUTEIBHOE CKOIUICHUE JIIOJEH ITOI
OOJIBIICTIPOSICTHBIMU TOKPBITUSIMUA COOPYXECHUUM OOIECTBEHHOTO HA3HAYCHUS WA JIO-
pOrocTOsATIIeH TEXHUKU B 3JIAHUSX UL PA3MEIEHUS IPOMU3BOJCTB MPEIOIPEACIISTIOT 10-
BBIIICHHYIO CTEIIEHb OTBETCTBEHHOCTH ITPOCKTUPOBINKKA, OOS3aHHOTO 0OECIICYUTh Tpe-
OyeMyI0 HaJIeXHOCTh YHUKAJIBHOTO COOPYXKEHHS Ha BCEX STallax ero IpoeKTUPOBAHUS,
W3TOTOBICHUSI, MOHTAXA M SKCIUIyaTallAA TIPY ONTUMAIBHOM PACXOJIOBAHWKA MaTepHa-
JIOB, TPY/IOBBIX W (DUHAHCOBBIX pecypcoB. [Ipr BRIOOpE KOHCTPYKTHUBHOU (HOPMBI cOOpPY-
XEeHMSI OOJIBIIOrO MpoJieTa 0Co00t 3aD0THI TpeOyeT IIpobiieMa OPraHM30BAHHOIO OTBOIA
BOJIBI M CBOEBPEMEHHOM OYMCTKM CHeTa ¢ OOJBIINX TUIOMa et Kposin. [1o cpaBHeHMIO ¢
TMOKPBITUSIMHI TPAIUITMOHHBIX MAJIBIX W CPEIHUX IIPOJIETOB ITOBBIICHHOE 3HAYCHUE ITPH-
00peTaT 3/IeCh BOIIPOCHI PEIICHUS Y3JIOBBIX COSIMHCHUN — YIeT TeMIlepaTypHbIX Iepe-
MeTIeHU 1 epopMalivii oT cOOCTBEHHOTO Beca, a TaKKe O0eCIIeUeHNEe TepMETUIHOCTH
¥ JIOJITOBEYHOCTH KPOBJIH.
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VHUKATBHOCTD pa3sMepoB 1 (GOPMBI HEKOTOPHIX TUITOB GOIBITETIPOICTHRIX ITOKPHITH
HepeJKO BEBI3BIBAIOT HEOOXOIUMOCTH SKCIECPUMEHTATBHOTO M3YICHUS OXUIaeMOU He-
PABHOMEPHOCTH CHETOBBIX OTIIOKEHUN 1 BO3MOXHOTO paclpefie/IeHs BeTPOBOM Harpys-
KW, TCOPETUIECKOTO U MOJEIHHOTO WCCISTOBAHUS MOBEICHUS KOHCTPYKIIMM IIPA Celic-
MHWUYECKIX BO3TECUCTBUSX, TIONCKA aIeKBATHBIX TUOKMUM BUCSINM W BAHTOBBIM KOHCTPYK-
IUSIM HETPATUITHOHHBIX METOIOB WX pacueTa ¢ YISTOM TeOMETpIMIecKOoN W Ppu3ndecKoin
HEeTUHEHHOCTH U JIp.

12.1. BATOYHBIE IOKPBITHAS

12.1.1. XapakTepucTuka. bajiodHble OOIBIICIIPOIETHRIC TOKPBITHUS COCTOST OOBIYHO
W3 TJIABHBIX ITOIEPEYHBIX KOHCTPYKITUM B BUJIE TUTOCKUX WKW IIPOCTPAHCTBEHHBIX OJI0Y-
HBIX (hepM (DATOK) U MPOMEXYTOUYHONM KOHCTPYKIMK. [IprUMeHsIIOTCST IpU pasMepe TIpo-
getoB 45-100 M, IIpH JadbHEHIIEM YBEIMYCHUM IIpojieTa OalOYHBIC IMOKPBITHS CTaHO-
BATCS HEpaAITMOHAIBHBIMUA, TaK KaK BO3pacTaeT pacxoj MeTala W 3HAYHUTEIHHO YBEJH-
YUBAECTCS BBHICOTA TJIABHBIX (hepM.

OCHOBHBIE TTPEUMYINECTBA OATOUYHBIX MOKPBITHAHA: OTCYTCTBUE PACIIOpa OT BEPTHUKAIH-
HBIX HATPY30K (YeM JIOCTUTAIOTCS HAMMEHBIIINE pa3sMephbl KOJIOHH U (hyHIAMEHTOB); IIpO-
CTOTa CTATUYECKOM CXeMBI (YIIPOIIAIOIIEH M3TOTOBICHNE U MOHTAX OCHOBHBIX HECYIIIUX
9JIEMEHTOR); HEYYBCTBUTEIBHOCTh TIPW Pa3pe3HBIX CXeMax K ocajikaMm orop. Hemoctat-
KaM¥ FBJISTIOTCS CPABHUTEIBHO OOJIBINON PacXoll CTAIM U 3HAYUTEIbHAS BBICOTA TJIABHBIX
depm, HasZHAYaEMas W3 YCIOBUMA ONTUMAIBHOTO BECA W JIOIYCTUMBIX ITPOTUOOB. YIryd-
IMATH TTOKA3aTed pacxofla Marepruaia BO3MOXHO 3a CUYCT IIPUMEHEHUS IIpe/IBapUTeIIb-
HOTO HAIIPSDKEHUS, a TIPH HEpa3pe3HOl cxeMe W PeryJMpOBaHUS HAITPSDKEHUIA.

OCHOBHBIMHA 2JIEMCHTAMH OAIIOYHBIX CUCTEM B 3MaHUAX ¢ IposeTamu 50-70 M 1 0o-
Jiee, KakK IIPaBWIO, SBISIOTCS (PepMbl, TaK KakK CIUIOIIHOCTEHYATHIE OATKK CYIICCTBEHHO
YCTYIIAIOT UM 10 3aTpare MeTasria.

12.1.2. Cxembl. Ilo xapakTepy pa®OThI CXeMbI (pepM MOLYT OBITH Pa3pe3HBIMH U HE-
Pa3pe3HBIMU C KOHCOJIIMU 1 6e3 KoHcouei. [[prMeHUTEIPHO K OYePTAHUIO Pa3TUYalOT
epMBbI ¢ TTapaIUIETBHBIMU TTOSICAMH, TPAIICITUEBIIHBIE, TTOIUTOHAIBHBIC, TPEYTOJIBHbBIC U
cerMeHTHBIE. BBEIOOp TOTO MJIM MHOTO OvYepTaHUsT (hepMBbI OIpeesseTcss Ha3HaYeHUEM U
ApXUTEKTYPHBIM DpEIIeHUEM 3aHUs, TUIIOM KPOBJIH, CXEMOM ITPOMEXYTOUYHBIX KOHCT-
DYKITHI, HUTHIHUEM WIA OTCYTCTBUEM TIOJIBECHOTO TPAHCIIOPTA U ITOTONKA, a4 TAKXE IIpU-
HSITOM pacuYeTHOM CXEMOM U HArpy3KaMu.

OCHOBHBIE CXEMBI OTOYHBIX (hepM C PA3TUIHBIMU THUIIAMHU PEIETOK TTOKAa3aHBI Ha
puc.12.1. @epMbl ¢ mapaLIeabHBIMA TTosicaMu (puc.12.1a,6) TPUMEHSIIOTCS B OCHOBHOM
MIPYU TUIOCKUX W MAJOYKJIOHHBIX KPOBJISIX, B IIEOBBIX MOKPBHITHUSX IIPU PACTIONOXCHUH
OCBeIleHUs B rabapurtax ¢ep™, B Hepaspe3HbIX cxemax. JBycKaTHBIC TparleiieBUIHbIC
depmbr (puc.12.18) UCTIONB3YIOTCS IS TTOKPBITUH ¢ MalbIM YKJIOHOM Kponiu (1/12-
1/15) B OJHOMPOIETHBIX 3MaHUSAX. OJIHOCKATHBIE TpallellueBUaHbIe (hepmbr (puc.12.12)
11eJIeCO00Pa3Hbl TIPU HEOOXOIUMOCTH OJHOCTOPOHHETO OTBOJA BOJIBI M TOPU3OHTAIBHOM
HIDKHEM Mosice. PallmoOHaIbHOCTH IO pacxojy MeTaia oOecIiedrBaeTcs JIUIIb B clydae
JIBYXITPOJIETHOM HepaspesHoit cxeMbl. llomuronansaeie depmsel (puc.12.10.) uz-3a yoma-
HOTO OYEpTAaHWS BEPXHErO IMosica OOpa3yioT IIEpeMEHHBIN YKIOH KpoBiu. Cxema uc-
MOJIB3YETCS IOCTATOYHO PEJIKO JUIS 3MaHuit mpojieToM 6090 M.

Tpeyrombasie epMmbl (prc.12.1e) IpuMeHsIIoTCs TIpU 00Jiee KPYTHIX YKIOHAX KPOBIH
(1/5-1/7); namboitee yjaauyHoe pellieHUe TakKux ¢epM — B BUJE JIBYX HOIyhepM, COEIN-
HEHHBIX 3aTsDKKOM. TpeyronpHble (hepMbl UMEIOT OOBIYHO M3IHIIMHIOW BBICOTY IOCEpe-
JIMHE TIpoJIeTa M MTO3TOMY MCIIONB3YIOTCS TOJBKO JIJIS CPABHUTEIHHO HEOOJBINUX MPOJIETOR
(mo 60 M). JIByckaTHbIe (hepMbl C TAPAUICTBHBIMU TIOSICAMU C 3aTsDKKou (prc.12.1axc)
MOTYT NMPUMEHITHCA TIpU MpoJieTax 10 90 M 1 JIETKOU Harpyske.
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CermenTtHbie (epmbl (prc.12.13) 11e1ecoodpa3Hbl K IIPUMEHEHUIO JUIS TTOKPBITHM
KPYITHBIX 1posieToB (60 - 100 M) ¢ mpeobiaiaHreM MOCTOSHHOM paBHOMEPHO paciipejie-
JICHHOU Harpysku. lIpu mapaboiryeckoM OYepTaHWM BEPXHETO Tosica YCWIUSI B MOSICax
OT TIOCTOSTHHOW HATPY3KH MOMYYAIOTCS ITOCTOSHHBIMM, & YCWINS B pellIeTKe — He3HAYM-
TEeJIbHBIMH, BOSHUKAIOIIIAMH, B OCHOBHOM, OT HEPABHOMEPHOW BPEMEHHON HATrpPy3KMU.

a)

A A
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Puc.12.1. banounsie ¢hepMbL

B depmax ¢ mapaboanyecKuM odepTaAHUEM PABHOM KPWBWU3HBI U PAaBHBIX ILIOIIA/ICH
ceueHuit mosicoB (puc.12.1u) mmuHA TIposieTa Ipu Iporude ¢GepMbl ocTaeTcs HEM3MCEH-
HOM, YTO YIIPOIAeT KOHCTPYKIIMIO OIIOp. 3aMeHa Mapaboibl Jyroi Kpyra yIpoInaeT u3-
TOTOBRJIEHNE (DepM TIPH HE3HAUUTEIHPHOM YBEIWYCHUU yCWIni B peretke. [Ipu 66abImx
pasMepax MmaHesjeit U BHEY3JIOBOM HAarpy3Ke BBITMO BEPXHETO I10sICa I10 Jyre palimoHaIeH
JUIST YMEHBITICHUST BIUSIHUS MOMEHTOB OT MECTHOM HATPY3KH B TIpe/ieax MaHen.

BeiGop cxem perreTku pepM 3aBUCUT OT XapakTepa MIPWIOKEHUS Harpy3okK, odepra-
HUS W BBICOTHI (depM, a TakKe IIPUMBIKAHUS IIOIEPEYHBIX KOHCTPYKIIMI. PereTka
JIOJCKHA OBITh MUHUMAIBHOTO Beca M HaMMEHEe TPYIOeMKa B M3TOTOBJIICHUU, IS YETrO
YUCJIO CTEepPXHEH B HEHM MTODKHO OBITH IO BO3MOXHOCTH HAUMEHBIMUM. TpeyroiasHas
cxeMma penieTKy ¢ JOMONHUTEIbHBIMUA cToiikamu (puc.12.1a,68) Hanbosee OJHO OTBEeYa-
€T 5TUM YCJIOBUSM. OIOPHBIE PACKOCHI MOTYT OBITH BOCXOJSIIIUMU W HUCXOISIITAMHU.
PackocHag cxema petretku (puc.12.16) MeHee PKOHOMHUYHA, HO B (pepMax ¢ pacTIHYTHI-
MU pacKocamMi OOJIBION JUIMHBI IIPUMEHEHHE e¢ MOXET OBITh ollpaBpaHo. Hambomee
BBITOJIHBIC YIUIBI HAKJIOHA PACKOCOB K MOSICAaM B TPEYrOJBHOM peleTke 45°, B pacKOCHOM
- okoiro 35° IlosTtoMy B (hepMax OOIBIINX IIPOJIETOB, UMEIOIIMX 3HAYUTEIBHYIO BBICOTY,
JUIST  YMEHBINEHUSI THUOKOCTU PACKOCOB B TUIOCKOCTH (epMBbI YaCTO BBITIONHSIIOTCS
miperren (puc.12.1e,0), KOTopble XOTS W YBEIMUMBAIOT TPYJOSMKOCTH M3TOTOBJICHUS
peleTK, HO CHIKAIOT BeC (hepMBL.

PoMbudueckas cxema pelreTKr BO3MOXHA B ¢hepMax OOIBIION BEICOTHI. OHA MO3BOJIS-
€T WICHUTh KOHCTPYKITAIO II0 BBICOTE Ha TabapWTHBIC [UIS TIEPEBO3KHM TPEyToibHBIC (hep-
MBI, HO M3-3a BO3PACTAHUS MACChl M TPYAOEMKOCTH M3TOTOBJICHUS Takas pereTka IIpH-
MeHseTes peqiko. l[lomypackocHast, KpecToBasi, MHOTOpeIeTIaTast U JIpyriue cXeMbl pelle-
TOK WUMEIOT OOJIBITIOE YHUCIO CTEPXHEH, ropas3io 6ojiee TPYJIOEMKHA U ITOITOMY HE MOTYT
OBITh PEKOMEHJIOBAHBI K IIpUMeHEHI0. OIHAKO B CETMEHTHBIX (hepMax ¢ HEOOIBITUMHI
YCUIMSMK B PacKocax 3aMeHa TPEYTOJIBHONM PEIIETKH CO CXATHIMUA PACKOCAMM Ha Kpe-
CTOBYIO C PACTIHYTBIMHU pacKocamu (puc.12.13) MOXET JaTh SKOHOMHIO Pacxoja CTaIH.

12.1.3. KomnonoBka. Ha puc.12.2 mokaszaHbl HauOoOJee XapaKTepHBIC CXeMbl Oaroyd-
HBIX TTOKPBITUH B TutaHe. TpamurnimonHas cxema (puc.12.2a) coctouT u3 ¢hepM U IIpOro-
HOB WJIM KPOBEIBHBIX IMUTOB. B 5TOM cxeme (epMbI pacronaralorcs IOMepeK 3IaHus.
Haubomee pacnpoctpaneHHbIN mar ¢epmbl — 12 M. CTpoIiibHBIE (PepMBL OIHAPAIOTCS
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Ha KOJIOHHBI WINM Ha IOJCTPOIWIbHBIC (hepMbl. DTa CXeMa JIOCTATOYHO IIPOCTa, UMEET
MUHUMATBHOE KOJUYECTBO 2JIEMEHTOB M THUIIOB, HO TpeOyeT YCTPOMCTBA BEepPTUKAIBHBIX
I JIOTIOTHUTEJBHBIX TOPU3OHTAIBHBIX CBSA3EH I obecrieueHUsT OO0Iel YCTOMIMBOCTH
W YMEHBIICHUS TUOKOCTH HIDKHEro Iosica. DTa cUCTeMa OOBIYHO OINTUMAIbHA JUIS
MEHBINNX 3HAYCHWN ITposieToB. 1Ipy 3HAYMTETRHBIX BPEMEHHBIX ITOJBIDKHBIX Harpyskax
PEKOMEHJIyeTCsl UMETh OJIHY WIH JIBe HUTKK MPOIOJBHBIX HEpPa3pe3HbIX BEPTUKAIBHBIX
CBI3€eBBIX (pepM. DTH (hepMbl PACCUMATHIBA-

10T Ha Tlepejiady YacTy MOABIDKHOM Harpys- @) 6)

P

KA Ha cocefiHne (PepMBI, 4eM TOCTUTACTCS [

YMeHBITIeHE AeGOPMATUBHOCTHA TOKPHITHT ) ~ §
1 9KOHOMUS CTaJIH. ﬂ |

VYcnoxHeHHag cxema (puc.12.26) co- ‘H i__

CTOUT OOBIYHO M3 TJABHBIX ITOMEPEUHBIX Qj} > | E

¢depM, MOPONONBHBIX IPOMEXYTOUHBIX U r[ I [’ r[ 7 [‘
IIPOTOHOB WUIM KPOBEIBHBIX IMUTOB. ITaB- ‘ o i
Hble depMbl paclojaraiores ¢ maromM 18- Puc.12.2. Hecymue KOHCTPYKUUH HOKPBITHS

@ - TpamguIIMOHHAsSA; 6 — YCIOXHEeHHAasT;

36 M. llomobmyio cxeMy IIeIecooOpasHo
L — mponeT 31aHug

MIPUMEHSITH TIPU OOJIBIINX TIpoJieTax (bosee
70 M) W JErKAX Harpy3kKax Ha ITOKpBITHE.
OKOHYATEIBHBIN BBIOOP CXEMBI ITOKPHITHS, a TAKXKE IIaroB ¢epM OCYIECTBISIETCS ITOCIIe
MpOpPabOTKK M COITOCTABICHUS HECKOJIBKHUX BAPUAHTOB C YUETOM OOINEil Macchl M CTOM-
MOCTH TTOKPBITHUS, KOJOHH 1 (DYHTAMEHTOB.

ONTUMATBHBINA TIIar TJIABHBIX (epM BO3pACTaCT MPU YBEIUUCHUM IIPOJIeTa, YMEHBIIE-
HUWU HArpy3Ku, IMPUMEHEHWM YCJIOXHEHHOU CXeMBbI, MTOBBIINIEHUU BBICOTHI 3maHus. [Ipu
HAJIMYHWHA [TOJIBECHOTO TPAHCIIOPTA WM IIOJBECHOIO MOTONKA Iar hepM yMeHbIIaeTcd. B
Ka4ecTBE IIEPBOTO MPUOIIKEHUS MOTYT OBITh PEKOMEHJIOBAHBI CIEAYIONHAE Iard IIaB-
HBIX (hepM: TIPU TPATUITMOHHON KOMIIOHOBOYHOM CXeMe IOKDBITUS OCHOBHOM Iar -
12 M g BCexX IPOJIETOB, IMar 6 M IIPUMEHSIETCST BeCbMa PEIKO M TOJIBKO JUIST CpaBHU-
TEIbHO HEOOIBIUX IIPOJICTOB IPU HATWYWUA ITOJABECHOIO TPAHCIIOPTA WX ITOJBECHOTO
MOTOJIKA. B GONBIIMHCTBE CIIydaeB TP YCJIOKHEHHON KOMITOHOBOYHOM cXeMe TTOKPBITHS
OPUMEHSIOT Iar 18 u 24 M.

IIposiobHBIE TTPOMEXYTOYHBIC (PEPMBI IO CTATUYECKON CXeMe MOTYT OBITh paspes-
HBIMH, HEPA3PE3HBIMHU M KOHCOJIBHBIMHU. Pa3pe3Hble CXeMBbI HAXOJAT JOCTATOYHO IITHPO-
KOe IpuMeHeHue Orarogapsi 60see MPOCTHIM OTIOPHBIM Y3JIaM W MEHBIIEH TPYJIOeMKOCTH
MOHTaXa; Pacxojl CTAIM B HUX IIPU PAITMOHAIBHON cXeMe W CEUCHUSX YBEIMUMBACTCS
HE3HAYUTEJIFHO C YICTOM CHIDKEHUS HATPY3KH HA TJIaBHBIC (hepMBbI.

B GosbIIeIpONIeTHRIX MOKPBITUSIX PEKOMEHIYEeTCS MPUMEHSTh IIPOTOHBI U3 XOJIOI-
HOTHYTBIX TOHKOCTEHHBIX IMpodMiIeit B cocTaBe KPOBEIBHBIX IATOB C ITPOMIIMPOBAH-
HBIMH CTATIBHBIMU OITMHKOBAHHBIMH JIMCTAMHU U JIETKUM YTSILTUTEICM.

Ilo ¢dopme romepevyHOro ceueHusl IIaB-

a) 0) 8)

Hble (depMBl B DPa3IUYHBIX CXeMax MOTYT femees
OBITh TUIOcKMME  (puc.12.34), OGIOTHBIME R

* ,

N
MIPSIMOYTOJIGHBIMU, OOpa30BAHHBIMU JTBYMS W
IUTOCKAMU (pepMaMM, COeAVHEHHBIMU CBSI- PN
3imMu (puc.12.306), U  TpexTpaHHbIMA FEEEEE
(puc.12.36). Tpexrpanubie (GepMbI IIeIeco- Puc.12.3. KoncrpykTusHbIe GOPMEI hepM
o0pa3Hbl C CEYEHWSIMU W3 TPyO W C Tpe- @ — IIOCKast; 0 — OIIOYHAs TIPSIMOYTIOIbHAs;
YTOJIBHOM PEIeTKOIA. ¢ — TpEeXTpaHHasd

1 cHIDKeHNST obbeMa 3MaHis WM YMEHBITCHUST OTPaKAAoINNX KOHCTPYKIIMHA CTeH
GOMBIETIPOICTHRIX 3MAHNI B HEKOTOPHIX CIIydasx BO3MOXHO pasMelleHNe OCHOBHBIX
HecyImnX pepM CHAPYXW 3TaHWS.
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12.1.4. KoHCTpYKTHBHbIe pellieHH M pacueT. BricoTy paspe3Hbix depM B cepelnHe
IIpoJleTa peKOMEHIYeTC HasHadaTh I TPaleIUCBUIHBIX M ITOIUTOHAIBHBIX 1/8 - 1/12
poJeTa, ¢ HapaUleIbHBIMU TosicaMmut — 1/8 — 1/14 tiposera, TpeyroabHbix 1/6 - 1/9 mpo-
steta, depM ¢ 3aTspkkoit (puc.12.1x) B Kimodve jio 3arsokku 1/8 - 1/10 1miposera 1 1omy-
depm 1/12-1/20 mposera. Yem Oombiie IposieT ¢epMbl MU MEHBINE HArpys3ka, TeM
MEHBIIE IOJDKHO OBITh OTHOIIIEHME BBICOTHI K IIPOJIETY.

BricoTy dhepM XearedpHO Ha3HAYATh HECKOJIBKO HIDKE ONTHUMAIBHOM, OIIpejeeH-
HOM TI0 pacXojly CTallu, ¢ YICTOM Pa3HUIIBI CTOMMOCTH IIPH M3MEHEHWM BBICOTHI 3/IaHUS,
OTPaXIAIONTNX KOHCTPYKIIUI, KOJOHH, BePTUKAJIBHBIX CBS3CH, & TAKKEe M3MEHEHUS Ky-
0aTypsl B OTAIUTMBAEMBIX 3/aHUsX. [Ipr HEOOXOIMMOCTA BEPXHETO OCBEIICHUS CBETOBBIE
doHapu peKOMeHIyeTCsT BBITIOJIHATh 3eHUTHBIMU JIJISI CHVDKCHUST CHETOBOM HATPY3KHU.

BricoTta depM BO Bcex ciryvasx JOJDKHA OBITh HE HIDKE HAWMMEHBINEH BBICOTHI, OIIpe-
JIeIIeMO U3 YCIIOBUS JIOIyCTUMOTO Tiporuba. [Ipornd dhepmbl OT BpeMEHHOMN HArpy3Ku
SBISIETCST MEPOM KECTKOCTH KOHCTPYKIIMHM B TIEPUOJ SKCIUTyaTaru. OlpeseieHue
Mporuda OT IMOCTOSHHON M BPEMEHHOM HArpy30K HEOOXOJMMO JUIS HAa3HAYCHUS CTPOU-
TEJIBHOTO TIOJbeMa, KOTOPBIN MPUHUMAETCS PaBHBIM CYMMapHOMY IPOTHOY OT HOpMa-
THUBHOM IMOCTOSTHHOM HArpy3KW M ITOJOBMHBI HOPMATUBHOW BpeMeHHO! Harpysku. [Ipe-
JICJIbHBIC 3HAYCHHUS IIPOTHOOB IPUHMMAIOTCI B COOTBETCTBUU ¢ pasgeaoMm 10 CHull
2.01.07-85 «Harpy3ku 1 BO3ICHCTBUSI».

CTpOUTENBHBIN TTOIBEM MIPU OTIPEICICHUHN HOPMUPYEMOTO TIpOoTrda KOHCTPYKITUI He
yuuTbiBacTcd. CTPOUTENBHBIN ITOABEM MIPUIAIOT OOBIYHO TOJMBKO (epMaM ¢ TOPU3OH-
TaJIbHBIM HIDKHUM TIOSICOM, K KOTOPBIM KPEIISITCS ITOJABECHOM TPAHCIIOPT W TOIBECHOM
oToNOK. CTPOUTESBHBIN MTOIBEM HA3HAYAIOT MO JTOMAHOU JTUHWUU ¢ TeperudaMu B y3iax
OOBIYHO B MECTAX MOHTAXHBIX CTBHIKOB. PasMmep IojbeMa B TOYKAX IIEpesioMa OIIpe/IeIsi-
0T 1o Tapadoie win ayre kpyra. s c¢epM ¢ mapayuieIbHBIMUA OSICAMI CTPOUTEIBHBIH
mofiUeM BBITTOTHSIOT JIJIT 000X TTOSICOB.

st GONBIIETIPONETHRIX (epM PEKOMEHIYETCS IIPEeAIIOUTHUTEIFHOE HCIIONB30BAHUE
CTaJIC IIOBBIMICHHON M BBICOKOH IpouHOCTH C345-C590. MX ciaemyeT IIPOeKTUPOBATH
CBApHBIMU ¢ MOHTAXHBIMUA COCIMHEHUSMH Ha BBICOKOMPOYHBIX Oosrax. CedeHUs 3ie-
MEHTOB (hepM HEOOXOIMMO HA3HAYATh W3 MHUHUMAIBLHOTO YHCIA COCTABHBIX MPOGUICH,
YIOOHBIX JUIS COSIMHEHUIM, CTHIKOBAHUS W OKPACKU, & TAKXKE ¢ MUHUMAJIBHBIM YHUCIIOM
COEIMHUTEIIBHBIX CBAPHBIX ITBOB.

Ilesrecoobpa3HO BBICOTY ceueHUsI pPUHUMATh He Oosee 1/10 UIMHBL MaHeeH TS
YMEHBIICHUST BIUSHUS JTOMOJIHUTEIBHBIX YCUIWN, BOSHUKAIONIHUX BCJICJICTBUE XECTKOCTH
y370B. M3MeHeHWe CeYeHU OCYIIECTBIATh B COOTBETCTBUU C SITIOPOM YCUIUM B MecTax

MOHTAXHBIX CTHIKOB M HE 4Yallle YeM
a) 0) 6’){ } g yepes 12 M.

W' H XapakTepHbIe THUIIBI CEYCHUA
|

—— OSICOB CBapHBIX (hepM IIPUBEACHBI

o ) 3 Ha PHC.12.4. W3 npuBecHHBIX cede-

'—'—'_ HUU HauOoJIee MIpeaIrouTuTeIbHbl H-

' ' — 0Opa3Hble CHMMETPHUYHBIE ITHPOKO-

= | MOJIOYHBIE IIPOKATHBIE W CBapHBIE

npodwin (puc.12.46,68), oHU yIOOHBI

'i B cOOpKe, JErKO IEHTPUPYIOTCS U

| — COCIUHAIOTCI, B DJJIeMeHTaX TaKux
CEYECHUI JIETKO MEHSITh pa3Mephl.

" HenocTtarok »Tnx ceyeHWi — BO3-

MOXHOCTh CKOIUIEHWS B HUX ITbLTH. B

MOHVDKEHHBIX MECTaxX AIIEMEHTOB CIe-

Puc.12.4. Tumsl ceyeHU MOICOB hepM OyeT ycTpauBaTh CHeIAaIbHbIC OTBEP-

9)
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CTHUS JUISL BBIITYCKA BOJBI, KOTOPas MOXET IT0ITa/IaTh Ha HUX BO BpeMms MoHTaxa. [lereco-
00pa3HBI TAKKE CEUCHUS ITOSICOB M3 JIBYX IIBeUIepoB (puc.12.4k). Tpybuarbie U 3aMKHY-
THIE KBaJ[paTHbIC W IIPSIMOYTOJBHBIE CBapHBIC cedeHUs (puc.12.4u,m,H,) UMEIOT paIuo-
HaJIBHYI0 (hOpMY, HO MOTYT BBI3BATh 3aTPYIHEHWE TP PEITEHUN KOHCTPYKITUI Y3JIOB.

st cpaBHUTEIBHO JIETKUX (epM ¢ MEHBIITUMM IIPOJETAMUA MOTYT MCIIOIB30BATHCS
OJIHOCTEHYATHIC TABPOBBIE W KPECTOBBIE CEUCHHUS TOSICOB. OIOpPHBIE PACKOCHl OOBIYHO
MIPOEKTUPYIOT TI0 TUILY ceueHUit 1osicoB depM. LI IByCTEeHUATHIX DJICMEHTOB PEIIETKHU
HanboJIee XapaKTepHBI CEYCHUSI THIIOB, ITOKa3aHHBIX Ha puc.12.46,u,x,0,n. CedecHUST U3
JIBYX BETBE# IMPOKATHBIX ITpohIIeil COeAMHSIOTCS TDIaHKaMU U JuctamMiu. CedeHus aJie-
MEHTOB BTOPOCTEIICHHBIX (hepM M CBA3U TOKPBITUI pPAIlMOHAIBHO IIPOCKTUPOBATh W3
BBICOKOITPOYHBIX JIEKTPOCBAPHBIX TPYO WIM 3aMKHYTBIX THYTOCBAPHBIX ITPODIUICH.

CTBIKH TIOSICOB (hepM cie/ryeT Jesarh IpPeruMyIeCTReHHO YHUBEPCAIBHBIMUA C PACIIO-
JIOKEHUEM UX B y3J7ax depM (WIKM pexXe B [TaHEIN) 0 TUITY, ITOKa3aHHOMY Ha puc.12.5.

b

Puc.12.5. CThIK 1TOgca ¢pepMbl Ha OoJITax

B ocoboMm BHMMaHWH IIPOEKTHUPOBINUKA HYXJAETCS MPABWIBHOE PEIICHUE OITOPHBIX
qacTel OOJBIIEIIPONIETHBIX OATOYHBIX M PAMHBIX CUCTEM, ITOCKOIBKY HEOOXOIUMO 0bec-
MEYXTh YETKOCTD Mepeiadll BeChMa 3HAYUTEIBHBIX 110 BEJIMYWHE BEPTUKATBHBIX PEAKITANA
W OJIHOBPEMEHHO YYECTh YIPYIWMe TOPU3OHTAIBHBIC MEPEMEIEHUS W YIJIBL IIOBOPOTA
OIIOPHBIX TOYEK B pe3yJIbTaTe IIPOTMOa IO/ HATPY3KOH WU OT U3MEHEHUN TeMIIEpaTyphIL,
CTAHOBSAIINXCSI 0C000 3aMETHBIMU IIPY OOJBIUX IIPOIETaX.

B cooTBeTCTBAM C 3TUM yCTpanMBalOT HETOJBIDKHYIO WIIM ITOJBVDKHYIO CACTEMY OITH-
paHus, OOECIeUMBAIOIIYIO MepeMEIIeHUI 3a CUET KadalolUXcd NMIapHUPHO-3aKpeIUTeH-
HBIX KOJIOHH WIX Ojarojlapsg IIPUMEHEHUI0 TAHTEHITMAIBHBIX WIA KATKOBBIX OMOPHBIX
YCTPOMCTB.

Pacuer hepm ocyrmecTBigeTcsT KaK CTEPKHEBBIX CUCTEM. BIWgHME M3THMOAIONINX MO-
MEHTOB OT XECTKOCTH Y3JI0B YIUTHIBACTCS TOJIBKO MPU IMUPHUHE MosIcoB Ooistee 1/10 mmm-
HBI TTAHEH.
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s 2hheKTUBHOTO TIPUMEHEHUST BBICOKOIIPOYHBIX CTaJlel pacyeTHbIE THOKOCTH
2JIEMEHTOB ITellecoo0pa3Ho nMeTh B mIpepenax 40-60. I[Iporud depM olpemersaeTcs Kak
JUIST CTEPXKHEBOM cHcTeMbl B cooTBeTcTBUU ¢ yKazauusmu CHull. s mpegaBaputeib-
HBIX PACYETOB MPOTHO CTEPKHEBOH CUCTEMBI MOXET OBITh C IIPUEMIIEMOH ISt 9TOM cTa-
JIMA TOYHOCTBIO OIIpeJle/IeH KaK IS CIUIOIIHOM Oanku ¢ MoMeHTOoM mHepun 0,75-0,80
MOMCHTa MHEPIIUK TTOSICOB (PepMBbI OTHOCUTEIBHO OCH, ITPOXOMIINEH uyepes IIeHTp TshKe-
CTH OOOUX TTOSICOB.

IIpu HepaspesHBIX OATOYHBIX CHCTeMax pPaIlMOHAIBHO BOCIIONB30BaThCS ApderTom
PeTYJIMPOBAHUS HAIIPSDKEHUST HEKOTOPBIM CMETIICHUEM YPOBHS OITOP.

Ha puc.12.6 mpuBesieHa cxemMa aHrapa MacTepCKUX, IPeIHA3HAYEHHOTO IUIST CTPOU-
TeJBCTBA B paifoHe ¢ CeMCMUYHOCTBIO 9 GauioB IpM CHeroBoi Harpyske 0,7 KH/m2.
IIpomret Bopot 84 M, mrybuHa anrapa 60 M, BEICOTa JI0 HIDKHeTo Tosica pepm 19,5 M.
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Puc.12.6. Aarap mpoietoMm 84 M

IIokpEITHIE BEIIOMTHECHO M3 ABYXCIONMHBIX YTEIUICHHBIX ATIOMHUHUEBBIX ILTHT. Takas
JIeTKass KPOBIII BechMa palliOHAIbHA B YCIOBWSIX BBICOKOM CEMCMMYHOCTH, TaK Kak
obecreyrBaeT pe3Koe CHIDKeHMEe MHEPIIMOHHEBIX cl. Hecylire KOHCTPYKITMM TOKPBITHSI
COCTOSIT M3 TPAaICIUEeBUIHBIX ONHOCKATHBEIX (epM IrpoiaeToM 60 M, KOTOpBIE C OIHOM
CTOPOHBI OIHUPAIOTCsI HAa HaIBOPOTHYIO (hepMy, a ¢ APYToi Ha KOIOHHBI KapKaca Topla
3ganmst. K MepeKphITAIO ITOABEIIeHBI MHOTOIPONCTHEIC KpaH-O0alKM TpYy30IIOTheMHO-
CTBIO S T.
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B ocHOBHBIX 3/eMeHTaX KOHCTPYKITHN ITOKPBITAS (HAJIBOPOTHAS (hepMa M pacTIHY-
TBIE 2JIeMEHTHI hepM TposieToM 60 M) mpumeneHa ctars C345 mapku 15XCH/I, a B oc-
TaIBHBIX 2JeMecHTax craiab Mapku Cr3. Beicora HagBopoTrHOU depmbr 9 M mwin 1/9,3/7 .
YauTeiBasg ocoOble YCIOBHUS CTPOUTEIBCTBA B MPOEKTE peaTU30BaHA pa3BUTAsT CUCTEMa
CBI3Clt C JIOTOMHUTEIBHBIMUA TUATOHAIBHBIMU JIEMEHTAMH B IUIOCKOCTA HIDKHMX ITOSI-
cOB. Pacxo/l cTai Ha ITOKPBITHE COCTABMI 46 KT/M2, a Ha Bech Kapkac 90 KT/M2.

12.2. PAMHBIE IOKPBITUS

12.2.1. XapakrepucTuka. PaMHBbIC NOKPBITUS IIPUMCHSIOT MPKU IIpOJeTax 3JaHHs
50-130 M. IIpm 6OIBIIMX IIpoOJIeTaX paMHBIC CHUCTEMBI CTAHOBATCS HEIKOHOMHIHBIMA.
OCHOBHBIE TIPEUMYITECTBA PAMHBIX TTOKPBITHI 110 CPABHEHUIO ¢ OATOYHBIMIA — MEHBITTHH
Bec, OOJIBINAsT XEeCTKOCTh U MEHbIIast BeicoTa puresieii. K HemocrarkaM ciieflyeT OTHECTH
OOJIBIIIYIO IIUPUHY KOJOHH, YTO YaCTO IIPUBOIUT K MUIITHUIIMTHUM rabapuraMm 3/aHUs, IyB-
CTBUTEJIBHOCTh CUCTEMBI K HEPABHOMEPHBIM OCaJIKaM OITOp M M3MEHEHUSIM TeMIIepaTy-
DB

CedeHust puresieil OOJBIEIIPOIIETHRIX PaM IMPOSKTUPYIOT MMPEUMYIIECTBEHHO CKBO3-
HBIMH, OJIHAKO IIpH IIipojietax m0 60 M, OCOOEHHO TIPU JIOMAHOM OUYEPTAHWUM PHUTEIICH,
OHUM MOTYT OKa3aThCsl PAIIMOHAIBHBIMUA U CO CIUTOITHOM CTEHKOA.

Pamubrie koHCTPYKITNK 3HEKTABHBL TIPH ITOTOHHBIX KECTKOCTSIX KOJIOHH, OTU3KHX K
TOTOHHBIM XECTKOCTSIM PHUTeJICi, YTO ITO3BOJSIET IIepepaciIpe/ie/isiTh YCWIUS OT BepTH-
KaTbHBIX HATPY30K M 3HAUYUTEIHHO OOJIETYWUTh PUTEN: B ITHUX CIydasix BBICOTA pelleTya-
TBIX pUTeNIell MOXeT OBITh IpUHSTA paBHOM 1/12-1/20 mposera, a CIDIONIHBIX Jaxe
1/20 - 1/30 mporeTa.

IIpu 3HAYUTETHHO OOIBIIHAX MOTOHHBIX XECTKOCTSX PHUTENEH IO CPABHEHMIO C KECT-
KOCTSIMW KOJIOHH OIOPHBIE MOMEHTHI MaJI0 BIUSIIOT Ha YCUIUS B PUIEISX, ITOITOMY TIO-
clieTHUe HEe3HAYUTEIbHO OTIMYAIOTCS OT OATOYHBIX CXeM. B oTHMX cilydasx pureiu mpo-
EeKTHUPYIOT TaKOU K€ BBICOTHI, KAK PUTEITN OATOYHBIX KOHCTPYKITUH.

Ilo cratrueckoli cxeme paMbl MOTYT OBITh OECIMApDHUPHBIMU W C ITapHUPAMH, IIpe-
WMYIIIECTBEHHO B YpoBHE (yHIaMeHTOB. becriapHUpHBIE paMbl 60j1ee SKOHOMUYHBI IT0
pacxoly cTajqud, OJHaKO TpeOywT Oosiee MOIMHBIX (yHmameHToB. IllapHuUpHBIE paMbl
OOBIYHO MPUMEHSIOT IIpHU mpojetax 1o 100 M. HekoTopble OCHOBHBIE CXEMBI paM IIpUBE-
JIeHbl Ha puc.12.7.

2
a) an)
0) 9)
NN
8) e)

NOANOAROARCAIR AN A0

Puc.12.7. Pambr
a — CIUIOIIHAs; § — CKBO3HAd ¢ THOKMMU CTOMKaMU; ¢ — ¢ OJHOM T'MOKOI CTOMKOM; ¢ — ¢ XKeCTKH-
MU cTOWKaMu; ¢ — ABYXIMIApHUPHAT; € — C TIOJKOCAMHU CHAPYXW; 2 — ABYXKOHCONBHAS, 3 — OTHO-
KOHCOJTbHAA; ¥ — KOHCObHAS
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Takxxke kak W OaTOYHBIE CXEMBI, PAMHBIE CXEMBI [TOKPBITHUHA II0 TUILY OCHOBHOU KOH-
CTPYKITUU MOTYT OBITh IDIOCKOCTHBIMU, COCTOAIUMU W3 IUIOCKUX paM W IIPOMEXYTOU-
HOW KOHCTPYKITMHW; OJIOYHBIMU, COCTOSIIIAMHU W3 JIBYX IUIOCKAX paM C IMaroM OOBIYHO
6 M, COCIMHECHHBIMU MEXJy cODOOM CBA3SIMHM B IPOCTPAHCTBCHHBIC OOKW M, HAKOHEIL,
TPEXTPaHHBIMH.

B OmouHBIX cxeMax JOCTUTAETCS MOBBIIEHUE ITONEPETHONU KECTKOCTA PUTENIe, KOH-
CTPYKTUBHO JIeTYE PEIAIOTCSI CBA3M, BMECTO MOAIEMEHTHOTO MOHTaXa 00eCIeqUBacTCS
KPYITHOOJIOUHOE BO3BEJCHUE, IIPAB/a, HECKOJIBKO BO3PACTAET KOIWYECTBO CBI3EBBIX 2JIc-
MEHTOB 10 CPABHEHUIO C IUIOCKAMU CXEMaMHU.

IITar ocCHOBHBIX KOHCTPYKITHH, ITPOMEXYTOUHBIE KOHCTPYKIIMA W JIOIIYCTAMBIE IIPO-
TUOBI pUTEIcH B PaMHBIX CXeMaX [IPUHUMAIOTCI TAKUMU XK€ KaK U B OaIOYHBIX.

B pamax, Kak B CTaTAYeCKW HEOIPEIECIUMBIX CXeMaX, BO3MOXHO pPeryJInpOBaHUE
PACUYETHBIX YCWIWH TOJIBEMOM WU OITyCKaHWEeM OIop (IIPH JIBYX M MHOTOMPOJIETHBIX
cxeMmax), CMEIIeHUEeM OIop ¢ OCH KOJIOHH WKW ITOBOPOTOM OITOP, BBITMOOM KOJIOHHBI BO
BpeMsd MOHTaXa, 3aMbIKAHWUEM OIIOPHBIX Y3J0B PUTEIed IMOCHe YKIAJAKW IaHeIeU IMo-
KPBITHS, TTOJBECKON HAPYXHBIX CTEH WA aHKEPHBIX OTTSIKEK Ha KOHCOISIX, YCTAHOBKOW
¥ HATSDKEHUEM 3aTSKEK B YPOBHE OITOP paM.

CyiecTBeHHBIN () deKT B CHIKEHWM pacxoia MeTajlla MOXET OBITh MOJTYYCH TaKXKe
338 CYET JPYIMX CIIOCOOOB IIPEBAPUTEIFHOTO HAMPSIKEHUST HanOojiee HarpyKeHHBIX
3IIEMEHTOB PAMHOI CACTEMBL.

12.2.2. Pacuer. boblenpoiieTHbIC CKBO3HBIC paMbl PACCUUTHIBAIOT KaK pelIeTIaThIe
CUCTEMBI ¢ y4yeToM JedopMaIrii BceX COCTABIAIONNX PEIIETKY CTEPXHEN C ITOMOIIBIO
nporpamm (Harmpumep PACK) na ®BM. PacueTHble yCWINS B pPEIIETIYATHIX pamax Jier-
KOTO THIIA JUISI IPEIBAPUTEIBHBIX PACUETOB B IEISIX YIIPOIEHUSA MOXHO OIIPEIIEIATh KaK
JUIST CIUTOITHBIX CTEPXKHEN, MPU 3TOM MOMEHT MHEPIIUW CKBO3HBIX 3JEMEHTOB CIEAYET
OprUHUMAaTh ¢ KoadduierTom 0,75-0,85, yIUTHIBAIOIINM peaIbHYIO J1e¢(POPMaTUBHOCTh
CTEPXXHEN PEIIeTKH;, PACUETHYIO CXEMY pPaMbl PEKOMEHYETCS IIPUHUMATE IO OCAM, ITPO-
XOJAIIUM Yepe3 [eHTPBI TSKECTA CEYEHUM KOJIOHH U PUTEIEH.

IIpakTka TIOKaszama, 4YTO IPU HEBBICOKWX XECTKMX KOJNIOHHAX paMHasg cucTeMa
JIOJDKHA OBITh pacCUdTaHa W Ha TeMIlepaTypHbIE BO3JEUCTBUA.

12.2.3. KoHCTpYKTHBHbIEe pellieHMA. AHTap C HaJIBOPOTHON IBYXIMAPHUPHON paMoit
npoietoM 100 M, Ha KOTOPYIO OIIMPAIOTCS CTPOIMIbHBIE (hepMEI IIpoaeToM 60 M, pacto-
JIOXKEHHBIE C MIarOM, PAaBHBIM [TAHEJIXM OCHOBHOU HECYIEH paMbl, ITOKa3aH Ha puc.12.8.

C  [OpOTHUBOIOIOXHOMN
CTOPOHBL CTPONMIBHEIE
¢depMBl OIMPAIOTCSI HA KO-
nouubl. [loxgBecHBlE IBYX-
OIIOpPHBIE KpaH-OAJIKWA Tpy-
30IIOTBEMHOCTBIO 3 W 5T
MONBEIUBAIOTCS K OarkaMm,
IPUKPEILUIEHHBIM K  y3JIaM
HIDKHETO TI0sICA CTPOIIIb-
HBIX (epM.
WN/W 12000 B 3aBHCHMf)CTH OT TPyH-

TOBBIX YCIIOBHI pactiop Hal-

24000 BOPOTHON paMbl MOXET OBITH

BOCIIPHHAT HEIIOCPEICTBEH-

HO (yHIAMEHTaAMU WU, TIpUA

CIIa0bIX TpyHTAaX, 3aTSKKOU,

Puc.12.8. AHTap ¢ HaJBOPOTHOW ABYXIIAPDHUPHOW paMon CKPBITOI HIDKE YPOBHS IIOJA
B OETOHHOM KOpoOe.

I
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Ha pwrc.12.9 n3obpaxkeHo pellleHre OONBIMEIPOIETHOTO COOPOYHOTrO I1eXa, HECYIINe
KOHCTPYKITUHM KOTOPOTO BBIMIOJIHEHBI B BUJIE ABYXIIPOJICTHBIX OIOYHBIX paM IIPOJIETOM
66 M. IIpoMexyTouHass KOHCTPYKIIUSI pellleHa B BHJE ITOJKOCHOKOHCOJBHON CHUCTEMBI,
MOJUIEPKMBAIOIIECH PaMHYIO TpPEeXIIapHUPHYID KOHCTPYKIIMIO TIOTIEPeYHBIX (OoHAapeil.
birounsie purenu paccUMTAHBI TAKXKE HA YCWINS OT KPYTSIUX MOMEHTOB IIPH BO3MOX-
HOUM HECUMMETPUYHOM CHEroBoit Harpyske. 1 yMeHBINIEHUS MOMEHTOB B KOJIOHHAX OT
MOCTOSTHHBIX HATPY30K OTBEPCTHS B OIOPHBIX (hacoOHKAxX puresieil CMeIIeHbl W 3aMblKa-
HHE paMbl Ha MOHTaXe OCYIIECTBIISLIOCH IPU CBODOHOM TIpOTUOE pUTENsT OT COOCTBEH-
HO# Macchl. 3y1aHre OOOpYIOBAHO KO3JIOBBIMU KpaHAMH, IIEPEeMEIIAoNUMUCS B IIPO-
JTOJIBHOM HAITpaBICHHWM 110 HAIIOJIBHBIM MyTsM (HA PUC. HE TTOKA3aHBI) U ITOABECHBIMHU
MMOTICPEYHBIMI KpaHAMHK Pa3MEIacMbIMU MEXIy pureasMu. KOHCTPYKITMM paMm cBap-
HBbIe, MOHTAXHBIC COCIWHCHUS HA BBICOKOIIPOYHBIX OOJTaX ¢ IPUCTPOXKON TOPIIOB B
CXKATBIX CTEPKHSIX.
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Puc.12.9. [IByxtmiponeTHoe 3MaHue ¢ TpoieTaMu 66 M

brounaga KOHCTPYKIIMA OCHOBHBIX paM IIO3BOJJIMIA BECTHM MOHTAX KPYITHBIMK Omoka-
MH ¢ BECOM MOHTAXHBIX 2JICMCHTOB IO 160 T.
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VYHUKaTbHBIE KOHCTPYKIIMH KPYITHOIIPOJETHOIO MPOU3BOJICTBEHHOIO 3MaHUS IIpei-
cTaBieHbl Ha puc.12.10. 3ganne npoiaeroM 120 M 060pYyIOBaHO IIOIEPEYHBIMA KpaHaAMK
TPY30IIOIBEMHOCTRIO 15 T. PUresnu paMm, yCTAHOBIECHHBIE ¢ ITaroM 36 M, pelieHbl B BUIC
MOJIKPAHOBO-TIOICTPOIIIBHBIX TUTOCKUX (depM BbicoToit 10 M (1/12/). Bepxuue mosica
depm u packockl cBapHbie H-00pa3HOTO ceYeHMS M3 BBICOKOIIPOYHOM CTATH MapKu
161 2A®. Hmkuue mosica KOpoOIaTOro CeUeHUs IMUPUHOM 3 M M BBICOTOM 2 M; II0 HUM
VIJIOXKEHBI TTOJKPAHOBBIE PEJIBCHI JUIST MOCTOBBIX KpaHOB. KopoOuarblie cedeHUs HIDKHUIX
nosicoB 3 ctanu Mapkud 10I2C1 paccuuTaHbl Ha padOTy B CJIOXHBIX YCIOBHUSX OT IIPO-
JIOJIBHBIX YCWINKA B CUCTEME paMbl, Ha KpyudeHUE NP HECUMMETPUYHBIX KPAHOBBIX Ha-
Tpy3Kax U Ha YCWIUS OT TOPU3OHTAIBHBIX HATPY30K U3 ILIOCKOCTH (hepM.

KoJIOHHBI CIUTONTHOTO CBAPHOIO CEUEHUS IMIUPUHON B IUIOCKOCTA pambl 3,6 M. MoH-
TaXHBIE COEAMHEHUSI OCHOBHBIX KOHCTPYKITHHA — Ha BBICOKOIIPOUYHBIX Oontax. CeueHUs
MOSICOB TIpU TOJIIIIAHE JIMCTOBOTO MeTaaa 50 - 60 MM MepeKphIBAIOTCS JBYXCIOHHBIMHU
HaKJIaJKaMHU CcO CTYMEHYAThIM WX paciioioxeHueM (puc.12.108), yeM obecriearBaeTCs
XOpOoIlee CTATMBAHME HAKIAJOK M YKOHOMUS MeTasia.
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Puc.12.10. IlonepeuHas pama 3gaHud IposieToM 120 M
a,0 — y3eJl COOTBETCTBEHHO HMIXHETO W BEPXHETO TOSCOB; 8 — CTHIK JIUCTOB BEPXHETO IMosica

Ha Bepxuauve y3ibl paMHBIX (hepM OIMUPAIOTCS IIPOMEXYTOTHBIE CTPOIIIBHBIE (hepMBL
poJIeTOM 36 M, 3aIIPOCKTUPOBAHHBIE M3 BBICOKOIIPOYHBIX CTATBHBIX TPYO. CTPOITIIBHBIE
¢depMBl TIpeTHAINPSTKEHBI BBICOKOIIPOYHBIMUA KaHATAMM, ITPOIYIIEHHBIMUA BHYTPU TPYO-
YaTbIX CeUYeHU HIDKHero mosca. [lo depMam yIOXeHBI KPOBEIBHBIE IMUTHI PasMepoM
12x6 M U3 MMPOGWIMPOBAHHOIO CTATBHOTO HACTWIA. YTEIUIUTENb — MHHEPAIOBATHBIC
IUTATHE MapKu 200, Maccoit 10 kr/m2. [OpU30OHTANBHBIE CBA3M MTOKPBITHS PACIIONAraoTCs
TOJIBKO B IUIOCKOCTHA BEPXHUX MOSICOB (hepM. OTCYTCTBHE CBI3EH 10 HIDKHUM I1OSCaM
OCHOBHBIX (hepM IposiecToM 120 M ITO3BOJIMIIO Pa3MECTHUTh MOCTOBBIE KpaHBI B MexX(ep-
MEHHOM IIPOCTPAHCTBE W MOJYYUTH CYIIECTBEHHBIA YKOHOMUYECKUA 2P PEKT OT CHIKE-
HUST BBICOTHI 3aHus. [[prMeHeHMe TUTOCKOM OechOoHAPHON KPOBIM, 0OOECIIEUMBAIOITEH
3aMETHOE YMEHBIIIEHWE CHETOBOM HArpy3KW ocOO0eHHO 3DMDEKTUBHO I OOIBIIEIIPOICT-
HBIX 3TaHWAN.
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HaTypHble UCIILITAHUS CMOHTUPOBAHHOIO 3IAHMUS [TOATBEPIMIM GOJIBLIYIO KeCTKOCTD
3AIIPOCKTUPOBAHHON KOHCTPYKTHBHOM CXeMbL Pacxojl CTald HA IOKPBITHE COCTABILIL
220 Kr/M2.

12.3. APOYHBIE IIOKPHITUA

12.3.1. XapakTepucTHKa. B KadecTBe OCHOBHBIX HECYIIMX 2JIEMECHTOB apKH yC-
MEITHO TIPUMEHSIOT JIUIS 3IaHUH CIIOPTUBHO-3PEIUIIIHOIO U OOIIECTBEHHOTO Ha3Have-
HUS [IpU OOJBIHAX IIPOJETaXx M IIPeoOIaJaHNi PABHOMEPHO pAaCIIpe/IeICHHBIX Harpy-
30K. ITo 3arpare MeTaura apouyHble TTOKPHITHS, KaK MIPABWIO, 60jlee Y KOHOMUYHBI, YeM
OaovHBIe WIM paMHBIE CHUCTEMBI. Pacrmop apoK peKOMEHJyeTcs Ilepe/laBaTh 4epes
dyanamMeHT 1 rpyHT. B ciydae ocobo HeOIArompusTHBIX TPYHTOBBIX YCIOBUN paciiop
MOXET OBITh BOCIIPUHSIT 3aTSKKOM, YCTAHABJIMBACMOW HIDKE YPOBHS TOJIA. 3aTSIKKHU
YCTpaWBaIOT TaKXe IPU OIMMPAHWM apoK Ha KOJOHHBI WM BBICOKHUE OIOPHI HEOOIb-
IIOX XEeCTKOCTHU.

Ilo cTatrdeckol cxeMe apKM MOApa3JeIdioTCd Ha TpeXIIapHUPHBIC, JIBYXIIAPHUPHBIC
u OecrrapHUpHBle. Hambolee pacipoCTpaHEHHBIMUA SIBJISIIOTCS JIBYXIIAPHUPHBIC apKu:
OHUM JIOCTATOYHO IIPOCTHI B M3TOTOBICHWH M MOHTaXe, HEUYBCTBHUTEIHHBI K HEPAaBHO-
MEPHBIM BEPTUKATBHBIM CMEIEHUSM OIIOp, a HAIPSIKEHUS OT M3MEHCHUST TeMITepaTyphl
B HUX HECYIIECTBCHHBI.

TpeximapHupHble apkKuh, KaK CTATHICCKH OIIPEJCIUMBIC CUCTEMBI, 0e3pasiuyHbl K
OCaIKaM OIIOp M TEMIICPATYPHBIM BO3JIEHCTBUSM, OIHAKO, YCTPOMCTBO IMApHUpPA B KITIO-
Ye OCIIOXKHSCT KaK KOHCTPYKITHIO CAMHX apOK, TaK U PEIICHUE KPOBEJIHHOTO TTOKPBITHS.

becrmapHupHbie apKu 00JIa/Ia0T IIPSUMYIIIeCTBAMU OOJIBIICH XECTKOCTA W MEHBIIIETO
pacxofla MeTajula, BMECTe ¢ TeM OHU CBS3aHBI C YCTPOMCTBOM 0OOJIee MOIIMHBIX OIOp U
TPeOYIOT 00s3aTeIFHOIO pacyeTa Ha IIPOTHO3ZUPYEMYIO PA3HOCTh OCAJIOK OIOp U TeMIIe-
paTypHbBIE BO3JICHCTBUS.

Ilo COBOKYITHOM CTOMMOCTH CTAJbHBIX KOHCTPYKITHI U (HYHIAMEHTOB BCE TPU THITA
apoK IIPMMEPHO PAaBHOIICHHBI. APOYHBIC ITOKPBITHS 10 TUITY KOMITOHOBKH OCHOBHBIX
KOHCTPYKITUH MOTYT OBITh TUIOCKOCTHBIMU WUIM OJIOYHBIMUA. YUUTHIBAS MAIYIO XECTKOCTH
W3 CBOEH IUIOCKOCTH PAITMOHATIBHO MOHTAX OCYITIECTBJISITE B BHJIE CITAPEHHBIX apOYHBIX
SIIEMEHTOB.

Hawusiromueiiinas BbICOTa apkKyd HaXOAWTCd B mpenenax 1/4-1/6 mpornera. Odepra-
HHE apKW JIOJDKHO BO3MOXHO OJIVDKE COOTBETCTBOBATH KPHMBOM NapineHust. Kpusas naB-
JICHUS B apKe OT ITOCTOSHHON HAarpy3ku - mapaboia, Io3TOMYy dYalle Bcero (opma apku
IpUHUMAaeTcs Tapadboandeckoit. OfHAKO, IS YA0OCTBA M3TOTOBICHUS 3JICMEHTHI apOK
MIPUHUMAIOTCST MHOT/IA OYEPUYCHHBIMH 10 JIyTe Kpyra WK JIaxe IIPSIMOIUHEHHBIMUA, €CIIN
9TO HE HapyIllIaeT apXUTeKTYpHBIX TpeOOBaHU. B mMoaornx apkax jyra Kpyra IouTH COB-
majlaeT ¢ mmapabosioif; B Goilee BBICOKUX apKax mapadoiy IejecooOpasHo 3aMeHSITh covue-
TaHWUEM JIYT OKPYKHOCTEH pasIUYHBIX PAJILYCOB.

BricoTa cevyeHMs] apK¥ 3aBUCUT OT IIPOJIETA U COOTHOIICHUS MEXY BETMIMHAMU I10-
CTOSTHHOM M BPEeMEHHON HATrpy30K W TIPUHUMAETCS IS PEIIeTYaThIX apoK B IIpelesax
1/30 —1/60 trpostera, st CIUTOIHBIX ceueHuit 1/50 —1/80.

CIUTONIHBIE CeUeHUsI B apKax clie[lyeT IIPUHUMATH IIPH YCIIOBUM BO3MOXHOCTU BaJIh-
MMOBKHM TIPOKATHBIX Tipodiwicit. CeueHUs CKBO3HBIX apOK PEKOMEHJIyeTCs Ha3HavaTh I10-
CTOSTHHOM BBICOTHI, T.€. C IMApaUICTBHBIMI TIOSICAME, YTO HaMOOJIee MMOJTHO OTBEYAET Xa-
paKkTepy M3MEHEHMS YCWINN 110 JITuHe. BMecTe ¢ TeM MMeeTcs HeMalo CiIydaeB IprUMe-
HEHUS MEPEMEHHBIX II0 BBICOTE CEUYCHW, HATIPUMED, CEPIIOBUIHBIX B JIBYX- W TpexIap-
HUPHBIX aPOYHBIX ITOKPBITHUSX.

Bo3MoOXXHBIE THIIBI CEYCHHUIT apoK IToKazaHbel Ha puc.12.11. IllapHupsl B mgrax u
KJII0YEe apoK PEKOMEHJIYeTCs JIeNaTh IUTUTOYHBIMUA C IIEHTPUPYIONICH IpoKiIankoi. s
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BOCTIPUSITUAS TIOTIEPEYHBIX CWI CIIyXKaT OTPAaHWYUTETH, PACIIONOXEHHBIE € JIBYX CTOPOH
OCHOBHOM TUIUTHI TrapHupa (puc.12.12). IIpuMeHsBIIIHecsT B MPEeXHEH ITPaKTHUKE JTATHIC
OaylaHCUPHBIC TTAPHUPBI MOTYT TaKXkKe HCIIOIB30BaThcsl. OJHAKO, OHM 3HAYUTESBHO JIO-
pOXe W MO3TOMY HE MOTYT OBITh PEKOMEH/IOBAHEI.

SN
1 L = 4 i /

}
.

Puc.12.11. Tumsl cedeHUs apoxK Puc.12.12. OnopHBI# y3ell apKu
b — dyHgaMeHTHBINH OOIT

12.3.2. PacyeT apoK. ApOYHbBIe KOHCTPYKIIMM PACCUMTHIBAIOT HA BEPTUKAJIbHBIC Ha-
TPY3KHA OT COOCTBEHHOTO Beca KOHCTPYKIIMI ITOKPBITUS M CHETa, a TakKXe Ha BETPOBBIE
Harpy3Ku, TeMIIepaTypHbIe BO3JICHCTBUS W, B OTIECIBHBIX CIyJasx, Ha OXWUIAEMYIO pa3-
HOCTH CMEIIIEHHUS OITOpP.

Koupurypaimga apkyi MOXeET OBITh IIPUHATA MO Hapadoiie, KPyry, SILIAIITHYCCKONR
KPHWBOM, MEITHOM JTUHUKN B COOTBETCTBUM C OYEPTAHHEM MHOTOYTOJIBHHUKA JCHCTBYIOIIIX
CWI ¥ OJTHOBPEMEHHO IIPUHUMAS BO BHUMAaHWE apXUTEKTYPHBIC TPEOOBAHMSI.

Kak m3BecTHO, ypaBHEHME KPHBOM apKW, OUYepUCHHON IT0 Iapabolle OIIHCHIBACTCS
VpaRHEHUEM

4
y= l_zfxa_ x) 2.1

rie / - mpoleT; f — cTpela MogbeMa; X, ¥ — TeKyIIre KOOPIAHATHI.
IIpu BepTUKAILHOM pPaBHOMEPHO pacIipelleIeHHON Harpyske IO BCeMY IIPOIETY JUTS
JIBYXIIApHUPHOIT apKu:

g’
— pacIop H= W; (12.2)
g? 1
- HOpMaJbHas cuiia N = SF cosa’ (12.3)

Ifle o0 — YroJ HaKIoHa KacaTelIbHOI K OCH apKu,
_4f(-2x)
gy = L —~—— "7,
12
H3rubaromme MOMEHTEI OT COCPEIOTOUCHHOMN CWUIEI P B IBYXIIAPHUPHOHN apKe oIpe-

JICTSTIOTCST BRIYUTAHWEM M3 MOMEHTOB M ( misa Oanky Ha JIBYX OIOpax ) MOMCHTOB OT
pacropa

H= O,625Pa—fl;(1 + ‘l’—zb) , (12.4)

TJle @ U b pacCTOSTHAS CWIBI P OT JIEBOI 1 TIPABOIL OTIOP.

g ciayvyast paBHOMEPHO paclpeieIcHHON Harpy3kKW Ha IIOJIOBUHE IIPOJeTa JBYX-
[IAPHUPHO I1apabOIMIeCKON apKu:
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gl* .

- pacrop HA:HE—16f, (12.5)
3 . 1
- BepTUKAIbHEIC peaKIInid R, = gql, Ry = gq (12.6)
M,=My-H-y; N,=0ysina+ Hcoso; Q, =Qycosa— Hsina; (12.7)
2
- MAaKCUMAJIBHBIA MOMEHT B UeTBepTH TposeTa M = % .

B dopmyne 12.7 My u Q; — n3rubamIuii MOMEHT U IIOIIEPEYHast CUJIa, [TOJCUYUTAH -
HBIe UIST OAKA Ha JIBYX OMOpax IPU 3arpykKeHUH IOJIYIIPOJeTa, OCTAIbHbIe 0003HAaYe-
HUS [IPEeXHUE.

B GecrapHUpHBIX TTapabOIUIECKUX apKax OIMOPHBIE MOMEHTBI M PACIIOP OT COCPEJIO-
TOYEHHOMN HATPY3KH OIIPE/IEISIOTC 110 hopMyIaMm

242
g1 Pab” (12.8)
4 pPr
Pab b a b
M, =222 2154 _2|; 12.9
47 l( ! l) (12.9)
_Pab a b a
ME_T-T(I,ST l). (12.10)

Hampsokenwust, MIla, Bcime/cTBre paBHOMEPHBIX TEMIIEPATYPHBIX HU3MCHEHWUNA MOTYT
OBITH OIIpe/IeJICHBI IO (PopMyIaM

- B ABYXIIApHUPHOU apKe

h h
o = 10,937 Eout — = £2,36f — ; 12.11
- B GecTIapHAPHON apKe
B IIpoJIeTe o = J_r4,72t% ; (12.12)
h
Ha orrope Oy = i9,4417 , (12.13)

e ¢ - mepeman Temiepatyp (C°); 4 — BeICOTa CeUeHUS apKu, f — CTpesia IorbeMa.

B tabimmax 12.1 u 12.2 npuBeleHbl MOMEHTBI OT €AMHUYHONM COCPEAOTOYCHHON CH-
JIBL Ipu Tiposiete /=1 1oa Tpy3oM, B 3/4 miponeta M HauOOIBITHE, BBHIMUCICHHBIC IS
JIBYXIIIAPHUPHBIX U OCCIIAPHUPHBIX TapabOIMIecKUX apoK.

Tadmuua 12.1. MoMeHTHI B JABYXITApHUPHOH TTapaboIMIecKOi apKe
OT eIMHUYHOTO COCPEIOTOUYEHHOTO Tpy3a

OmnpenensgeMbIit MoOMeHT OT eTMHIYHOTO COCPENOTOUeHHOTO Ipy3a, MHOXH-
MOMEHT IIPUIIOKCHHOTO Ha PaCcCTOAHUM OT OIIOPBI A TeJIb

0,11 0,21 0,25 1 0,31 0,41 0,51
TIOJ1 TPY30M 0,0679 | 0,0858 | 0,0831 | 00766 | 00614 [ 0,0547 pl
mpu x=0,75/ | -0,021 | -0,037 | -0,0419 | -0,0441 | -0,0395 | -0,0215 pl
20,0215 | -0,0375 | -0,042 | -0,0442 | -0,0398 | -0,0253 pl

Mmax pu pu pu pu pu pu
x=0,704 | x=0,715 | x=0,725 | x=0,736 | x=0,769 | x=0,18 1

x=0,82
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Ta6muma 12.2. MoMeHTHI B OeCITapHUPHOM TTapaboIMIecKoi apKe
OT EIMHUYHOTO COCPEIOTOUYEHHOTO Tpy3a

OmnpenensgeMbIit MoOMeHT OT eTMHIYHOTO COCPENOTOUeHHOTO Ipy3a, MHOXH-
MOMEHT IIPUIIOKCHHOTO Ha PaCcCTOAHUM OT OIIOPBI A TeJIb
0,11 0,21 0,25 1 0,31 0,41 0,51
M, 20,0608 | -0,064 |-0,0527 |-0,0368 0 0,0312 pl
1101 TPY30M 0,0255 | 0,0538 | 0,0593 | 0,0595 | 0,0518 | 0,0469 pl
mpu x=0,75/ | -0,0045 |-0,014 |-0,0188 |-0,0228 |[-0,026 |-0,0195 pl
M;s 0,0112 | 0,032 0,041 0,0472 | 0,048 0,0312 pl

Yewmsd B nosicaXx CKBO3HBIX apoOK ¢ IMapajUIeJIbHBIMU TosicaMi N, ONpee/sioT IIpU
KOMOMHAIIMM HArpy30K, Jarolleil HaumOoublnue wx 3HadeHus. [IpomonpHas cmia N B
apke pacIpeuessieTcs MeXIy IoscaMi 0OpaTHO MPOIIOPIMOHAIBHO UX PACCTOSHUIM 10
IIEHTpa TSOKECTU CEUSHUS, a YCWINE OT MOMEHTa M, TONy4aloT JISIEHUEM €0 BETUYMHEI
Ha pacCTOSHME MEXIY IeHTpaMM TSDKEeCTH ITOSICOB /!

TIC @ — paCCTOAHHUC OT HCHTPaA TAXKECTH CCUCHUA JO IIPOTHUBOIIOIOXKHOTO IIOACA.
Ycunue B PECHICTKE CKBO3HLBIX apOK ]Vp 3aBUCUT OT BCIIMYMHBI HOHCpG‘IHOfI CHJIBI Q 148
yriIa HaKJIIOHa 2JICMCHTA K OCH apKN B

(12.14)

-9 (12.15)

2" sinB
B packocHOi pellieTKe cIeyeT YIUTHIBATE MOMOTHUTEIBHBIC HAIPSTKCHMS B Packo-
cax, BOHUKAIOIIIE OT OOXATHS ITOSICOB:
3 H
1 _Opt0, 2
6, =———"-cos” fB, (12.16)
2
e Gy U O — HAIPSDKCHUS OT [IPOJOIBHOM CHIBI B BEPXHEM U HIDKHEM ITOSICax.
YeToMIMBOCTD TTAPAOOIMYSCKON apKU TTOCTOSTHHOTO CeUeHUS IIPU PaBHOMEPHO pac-
TIpeleICHHOM Harpy3Ke MOXeT OBITh TIpOBepeHa 1Mo hopMyIre

o _ 9wl _kET P _kEP
kp 84 ;3 8f4  8If
rae / - npouet, f - cTpena mogbeMa, kK — Ko3(hPUIIMEHT, IpUHUMAeMBbIit Mo Tadm.12.3,
i — pagyc WHEPIMU cedYeHUs, A — IUTOIAIs CEUCHUMS apKHu.

(12.17)

Taomma 12.3. KoshdurreHT k mapabormdeckoit apKu

/1 3HayeHUd kK B apKe
OeclIapHUPHOIT JABYXIITapHUPHOI TpeXIapHUPHOH

0,1 60,7 28,5 22,5
0,2 101 45.4 39,6
0,3 115 46,5 46,5
0,4 111 43,9 43,9
0,5 97.4 38,4 38,4
0,6 83,8 30,5 30,5
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N3 3Havenwuii Tadi.12.3 BHUAHO, YTO apka HauOoJllee YCTONYMBA IIPW OTHOIICHUN
f/1=0,3. YCTOMYIUBOCTb apK1 M3 €€ IUIOCKOCTH JIOJKHA OBITh obecIieueHa TOPU30HTAIE-
HBIMH CBSI3IMH U IIPOTOHAMU JTUOO XECTKUMHU TUIMTAMU MOKPBITHS. I mocTtaTouHOM
YCTOMYIUBOCTH PACCTOSTHUS MEXJIy TOYKAMH 3aKpEIUICHUS He JOKHBI MpeBbIaTh 40 - 50
DPaJITyCOB MHEPITUU CEUYCHUS T0sICa.

12.3.3. KoHcTpyKTHBHBIe pemeHusi. Ha puc.12.13 mipuBefieH MHOIIEpeYHBIA paspes
cKJIaJla KOHIICHTPATOB METALTyPTMYECKOro 3aBoja. TpexmrapHUpHBIE apKu ITOKPBITHS
0o0pasyroTcd IByMs (epMaMH C IIapaUICAbHBIMHK II0SICAMHU: BbIcOTa (epM 2,8 M, Imar
depm 7M. s yBenImueHUS

BMECTUMOCTH CKJIaja OTMeETKa +28 900
2820 |, 2820 s

mojla MpUHSTAa HIKE AT Ha 4

3 M. llpsMonuHeitHOE oOdYepTa- . l/+—23£00

HUEe ¢epM MPUHSITO HUCXOIS U3

npubmtkeHusdS K $opme Io-
BEPXHOCTH HACBIITHOTO Mare-
praja ¢ Yy4eTOM YIIPOIIECHUS

+2,200
M3TOTOBJICHUST CTAIBHBIX KOHCT- :
" " +1,100
DYKITHIT 1 YCTPOHCTBA KPOBJIU. Yposens nosa : .
IIp cpaBHUTEIBHO HEOOIb- SRS RN 7R RS 7R 7R TRS 7RSS 787 Y
54000 7

IIIOM TIPOJIETE AT ApOK, PACXOJ
CTalli Ha 3/[aHUE MPaKTUICCKHA
HE yBeIIMIMBaeTCI. ApKa B KITIO-
Ye IIOUIEPKUBAET 3arpy309HYIO
TPaHCTIOPTE PHYIO rajgepero.
Pacrionoxenve 1mapHUpPOB B
YPOBHE HIDKHETO Iosgca (hepMm
U 3HaYuTeJbHad Harpyska orT Puc.12.13. TlokpheITHE CKiIaja KOHIIEHTpaTa
TPAHCIIOPTEPHOU TaJleper CO3- METaJUTyPTUYECKOTO 3aBOMIa

AI0T B O6OI/IX mogcax CKu- 1- 0H0pHLII7[ miapHup, 2- HIAapHUP B KITIOYC apKH
Malolue YCWInA. XOJOJHOE

MOKPBITHE CKJIaJla BEITIONHEHO W3 acOEeCTOIEMEHTHBIX BOJHHUCTHIX JIUCTOB IO CTAJIBHBIM
nporoHaM. Hecylre KOHCTPYKIIMM W3TOTOBICHBI W3 cTalW Mapku CT3, obImuii pacxos
CTAIIM COCTaBWI 46,5 KT/M2.

Ha puc.12.14 mam moltepevHEbIi pa3pe3 IIPOSKTHOTO pelleHWs anrapa AIUHON 60 M ¢
JBYXITApHUPHBIMU apkamMu mpojetoM 100 M. IIlar apok 12 M. KpoBims U3 yTeILICHHBIX
ATIOMUHUWEBBIX JIMCTOB JUIMHOM 12 M. ApPKM BBIIIOJHEHBI M3 cTaau C345 mapku 14172,
OCTATbHBIE KOHCTPYKITMM TOKPBITAA W3 cranru Mapku Cr3. Pacxon cranm cocTaBui
55 kr/M2 TlepeKphIBAEMOIl ILTOMIAIN TIOMEIeHNST, M3 HUX Ha apKU IIPUXOIUTCS 24 KT/M2.

100000

Puc.12.14. IIpoekT apouyHOTO MOKPHITHS aHTapa
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12.4. TIPOCTPAHCTBEHHBIE CTEPXHEBBIE CUCTEMBI

HpOCTpaHCTBCHHI)IMI/I Ha3bIBAOTCA KOHCTPYKIIMM, Y KOTOPBIX OCH HCCYIIIMX CTCPXK-

HEBBIX JIEMEHTOB HE JIeXaT K OJHOU IUIOCKOCTH.

HpOCTpaHCTBCHHBIC CTCPXKHCBBIC CHCTCMBI MOXHO pPas/icJIMTb Ha TpU OCHOBHLEIC
TPYIIIIbL: CTCP2KHEBLIC IUIUTBLI, HMWIMHAPWUYCCKUC O0OJTIOYKH M OOOJOYKK JTBOSKOM KpH-

BU3HBI (Kymona) (puc.12.15).

Puc.12.15. OCHOBHBIE THUIIBI ITIPOCTPAHCTBEHHBIX TTOKPBITHH

Bce Tpu TUITA TIPOCTPAHCT-
BEHHBIX
TIPeACTABIAIOT co0O#, Kak IIpa-
BWIO, IIPOCTPAHCTBeHHEIE ep-
MBI, peXe paMbl ¢ OTpeAeIcH-

CTCPXKHEBBIX

CHUCTEM

HOU pPeryIsSIpHON CTPYKTYPOIL.

OCHOBHBIE THUIIBI CTPYKTYP ITPOCTPAHCTBEHHBIX CTEPKHEBBIX CHCTEM IIPUBEICHBI Ha
puc.12.16 1 12.17. B ocHOBe IIepBOU TPYIIIIEL CTPYKTYP JICKUT CeTh M3 USTHIPEXYTOIbHBIX
siueek. BTopas rpyIia CTpyKTyp OCHOBaHA HA CETH W3 TPEYTOJBHBIX dueeK. Bce cTpyk-
TYPBl MOXHO Pa3/eiTh Ha OJHOCIONHBIC (OJHOCETYaThIe) U JIBYXCIOWHBIE (JIByXCeTda-
TBIE). Y3IBl OJIHOCIOMHBIX CTPYKTYD PACITOJIOKEHBI Ha OJHON ITOBEPXHOCTH, & Y3IIBI
JTIBYXCJIOMHBIX CTPYKTYP — Ha JIBYX TOBEPXHOCTSX. OIHOCIOWHBIE CTPYKTYPHI XapaKTEepPHbI
JUIST TPEThETO THIIA IIPOCTPAHCTBEHHBIX ITOKPBITHH — CTEPKHEBBIX OOOJIOUYEK ITOJIOXKU-
TEJIBHOU TaycCOBOM KPUBU3HBI, CETUYATHIX KYITOIOB. OHM IIPUMCHSIOTCS TAKXKE B ITMIMH-
JIPUUIECKUX 0D0T0YKax HeOOJBIIOro mpoieTa. s CTep:KHEBBIX IUIMT dYallle BCEro HC-

TIOJIB3YIOTCS TBYXCIOMHBIE CTPYKTYPHL

a) A . 6) 8)
<

9) e) o)

L LT NDXEXEXE/ KTXIRTR] X

T SR

T O

IN— A

Puc.12.16. CTpyKTypHl IPOCTPAHCTBEHHEIX TI0-
KPBITUH Ha OCHOBE YETHIPEXYTOIBHON SYeHKH
CTEepXKHM BEpXHEW CeTKH;
CTEepXKHU HUXKHEI CeTKH;
—————— CTEePXHU COSMUHUTEITbHON peneTKH
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Puc.12.17. CTpyKTyphl IIPOCTPAHCTBEHHBIX IIOKPBITHH HAa OCHOBE TPEYTOJIbHON SUYeiKu

CTePXHH BEPXHEH CeTKH; ——— CTEP:KHU HIXHEW CEeTKMH;

— — — - CTEPXXKHHU COCITMHUTEIBHOM peUIeTKN

IIpocTpaHCTBEHHBIC METALUIMYECKUE KOHCTPYKIIMH OOJIAJIAIOT PSIOM TIPEUMYIIECTB

110 CPaBHEHUIO C TPAAUITMOHHBIMU pellleHuIMU. OCHOBHBIMU SIBIISTIOTCSI CICIYIOIIHE:

o MaKCUMATbHAS YHUDUKAIIUS Y3JI0B U CTCPKHEBBIX JIEMCHTOB;

» IIPOCTPAHCTBEHHOCTh PAOOTHI CHUCTEMBI, CIIOCOOHOCTH BOCIIPUHUMATH HEPaBHOMEP-
HBIE, COCPEOTOYCHHBIE HATPY3KH;

» TIOBBIINIEHHAS XECTKOCTh;

» TIOBBINNICHHAS HAJCXKXHOCTH U XKHUBYYECTh,

» OOJIETYCHME OTPAXIAIOIINX KOHCTPYKITMI KPOBIU OJIaroiapst 4acToil ceTke y3JIoB;

» BO3MOXHOCTH MCIIOJIB30BAHUS OOJiee COBEPIIICHHBIX METOJOB MOHTaxa (cOOpKa KOH-
CTPYKITAH Ha 3eMJle U TIO[EM ITOKPBITUS KPYITHBIMI OJIOKaAMU);

» COOPHO-Pa3bOPHOCTE (TIPH HEOOXOIMMOCTH );

o APXWATEKTYpHAS BBIPAZUTEIBHOCTH M TMOKOCTH MPUMEHEHUS JIUTS 3IaHUM pasInaHOTO
Ha3HAYCHUSI.

BMmecTe ¢ TeM HEOOXOAMMO OTMETHTH, YTO Y3/l IIPOCTPAHCTBEHHBIX KOHCTPYKITHIA,
Kak TIpaBmwiIo, 6oiee CIOXHBI B W3roToBMeHnH. [IIupokoe IIpuMeHeHNe TIPOCTPAHCTBEH-
HBIX METAIIMISCKUX KOHCTPYKIIUIT 3aBUCUT B OCHOBHOM OT Pa3BUTHS 1 COBEPIICHCTRO-
BaHUSA aBRTOMATU3MPOBAHHBIX W IIOTOYHBIX IIPOM3BOJACTB, TO3BOISIONINX W3TOTOBISTH
KPYITHEBIC CePUN CTAHAAPTHBIX KOHCTPYKTUBHEIX JEMEHTOB IIPH CPABHUTEIHHO HEOOIh-
X 3aTparax.
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12.4.1. Crep:kHeBble MJIUTHI. CTEPXHEBBIE TUIUTHI MOTYT UMETh Pa3IMYHBIE KOH(MU-
Typalliyl B IUTaHE, MPOM3BOJBHOE YKUCIIO M PACIIONIOXEeHME oItop. OCHOBHBIE MIPEUMYIIe-
CTBa CTEPKHEBBIX IUIAT 3aKIIOYAIOTCS B OJHOTHUITHOCTU KOHCTPYKTHBHBIX 3JICMEHTOB,
BO3MOXHOCTA WX MAaKCUMATBHOW YHUGDUKAIIUYU, YIOOCTBE PACIIONOXEHUS ITOJIBECHOTO
TPAHCIIOPTa M IIOJBECHBIX ITOTOMKOB. Hamborblliee pacpocTpaHeHUE TOIYIWIN CTEPXK-
HEBbIC IUIATHI C OPTOTOHAIBHOM CeTKOM mosicoB (puc.12.163,u,x). s ©oibIepoieT-
HBIX TOKPBITHI CIOXHON KOH(MPUTYpAITMKA B TUIAHE C MAJIBIM YHUCIOM OIIOpP ITPUMEHSIOTCS
TaKXke JIBYXIIOSICHBIE CUCTEMBI C TPEYTojibHOM ceTKoit (puc.12.17e,x), UMemolue HaK-
OOJIBIIIYIO TIPOCTPAHCTBEHHYIO KECTKOCTD.

B 3apyOe:xHOM CTPOUTEBECTBE MCITOIB3YIOTCS PATUIHBIC KOHCTPYKTUBHBIC PEITCHUS
Y3IOBBIX coefuHeHunit (puc.12.18). Y3yioBoit smeMeHT cucteMbl «OKTarmiaTT», 1epmMaHus
(puc.12.18 @), mpeicTapiasieT coOO TMONBIN IMap, CBApPEHHBIM M3 JIBYX IMTAMITOBAHHBIX
nosymmapuit. TpybuaTele CTEpKHH COOTBETCTBYIOIIEH IMHBI UMEIOT OOpe3aHHbBIC IO
MIPSIMBIM  YTJIOM TOPITEI 6€3 CITeITHaTbHOM 00paboTK KPOMOK. OMHOTUITHOCTE Y3JI0B JIO-
IMyCKaeT CBApKy CHCIUAIBHBIMU ITOJIYABTOMATAYECKUME IIPUCTIOCOOICHUSIMU. Y 3IIBI
MOJIXO/Ia CTePKHEH K y3JIy MOTYT OBITh JIFOOBIMHU. YCWINSA B OTICIBHBIX CTEPKHSIX MOTYT
nocturath 200 KH. I[TokpsiTHg crucTeMbl «OKTaIlIaTT» CBAPHUBAIOT U3 OTIECIBHBIX DJIEMEH-
TOB Ha CTPOUTEJIBHON IUIOIIAJIKE, YacTO Ha IPOEKTHON oTMeTke. HepoctaTkoMm y3ia gB-
JISTIOTCSL MaJIbIe JIOITYCKH B JUTMHAX TPYO M OOJIBINON 00(EM MOHTAXHOU CBapKH.

V3noBoii aneMeHT cucteMmsl « Tpuometuk», Kanama (puc.12.18 6), ripenctapisieT coboit
MWIVHIP ¢ TIpopesssMu pudieHoro mpodwrd. Yuciao ma3oB MoxXeT gocturath 9. KoHIibr
TpyOUaThIX CTEPXKHEH OOpe3aHbl II0JI COOTBETCTBYIOIIMMM YIJIAMH W PACIDIIONICHBI Ha
CHeITUAIbHOM TIpecce 1o ¢opMe, COOTBETCTBYIOIICH IIPODIII0 I1a3a Y3JIOBOM JIeTaN.
Bce cTepxkHI DUKCHUPYIOTCST B IIPOPE3SIX OJHUM 38XKUMHBIM O0aTOM. KOHCTpYKITMM 13-
TOTaBIUBAIOT U3 ATIOMUHUEBBIX CIUIABOB U M3 CTAJHU.

a)

| il I/
TR
I3 E
T J
. 1,
O -,
TN
| |
| |

Puc.12.18 a, 6. Y3i1bl IPOCTPAHCTBEHHBIX ITOKPHITHH

V3ein cucrembl «<MUOU», I'epmanus (puc.12.186), COCTOUT U3 JIBYX CTAIBHBIX KPYIJIBIX
JIMCKOB C peOpaMy 10 Kpar, CTSTUBAEMBIX MEXIy CODOM OHUM BBICOKOIIPOYHBIM OOJI-
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ToM. MexXay AWCKaMW 3aXWMAalOTCd KIWHOBWIHBIE HAKOHEYHWKHW, IPUBAPEHHBIE K
CIDTIONICHHBIM KOHITaM Tpyo.

DT TPU THUIIA Y3JIOBBIX COCIMHEHWIN Hambollee YHUBEPCAIBHBI, OHU MOTYT IIpAME-
HATHCI HE TOJBKO I CTEPXKHEBBIX IUTAT, HO U JISI CETYATHIX OOOJIOYEK OJMHAPHONU W
JIBOSIKOU KPWBU3HEI.

Jpyrrie THUIIBI Y3JIOBBIX COCAMHEHUN B 3HAYUTEIBHO OOIBINEH CTEIIEHU HOCST 4epPThL
KECTKOU YHU(MDUKAITAN W MOTYT MPUMEHATHCS TOJBKO JJISI CTEPKHEBBIX ILUIUT C OKTadJl-
PHUYECKOU CTPYKTYPOM.

VsnoBoii sneMeHT cucteMbl «Mepo», I'epmanust (puc.12.18¢), mpenctaBisieT coboit
Iap ¢ OTBEPCTUIMH, HUMEIONMMU pe3bly. I TpucoenvHeHusT K IMapy Ha KOHI@AX
TPYOUYATBIX CTEPXKHEHU IIPEIYCMOTPEHBI KOHMYECKUE HAKOHEYHUKW C BCTABHBIM OOJITOM U
mydroit. BpaieHueM My¢Thl OOJIT BBUHYMBACTCS B OTBepCTHE Irapa. KoHCTpyKIMs y3ia
JIOTIyCKaeT coeIMHeHME 710 18 cTepKHEH.

8) 2)

T

[
LAl

Puc.12.18 6,e. Y37bI MPOCTPAHCTBEHHBIX ITOKPHITHH

VsnoBoit anemeHT cucteMbl «FOHuctpar», CIHA (puc.12.184d), BBIIIOIHEH B BUIE
IITAMIIOBAHHOTO (DaCOHHOTO aIOMUHUEBOTO WIIW CTAJbHOTO JIMCTA ¢ BOCEMBIO TIOCKO-
CTIMU JUISL TIOJXOMA CTEPXKHEN MIBeUIepHOTO TIpodmird. KakabX CTepXeHb COSAUHICTCS
C Y3JIOBBIM 2JIEMEHTOM OJHUAM OOJITOM. XOPOIIyIo paboTy COSIMHEHUS Ha CIABUT obecIie-
YUBAIOT BBICTYIIBI M COOTBETCTBYIOIAE WM YLUIYOIIEHWS Ha IIPUMBIKAIOINIAX TUIOCKOCTSIX
CTEpKHEN U Y3JIOBOU JICTAIIM.

B ocHoBy anrnuiickoli cucteMbl «Crieiic-Jlexk» n ee pasHoBugHOCTH «HeHK-cucTem»
TTOJIOXKEH MMUPAMUIATBHBIA 3JIEeMEHT 3aBOJICKOTO mM3roTtoBieHus (puc.12.18¢). Knanpar-
HOE€ OCHOBaHWE NMHUPaMWABI BBIIOJIHSIOT U3 YTOJIKOBOTO MPOMWIST, ¢ OCHOBAHUEM COCE-
HEeW MUpaMUJbl €r0 COSIUHSIIOT OONTaMU. BepIUHEL TUpaMWl UMEIOT TpyouaTele Myd-
ThI, COCAVHSECMBIE DIEMEHTAMUA W3 BBICOKOIIPOYHON cTamr. MOHTHPOBATh ITOKPBITHS
MOXHO IIEJIMKOM, OTISJIbHBIMUA TPEXTPaHHBIMU (epMaM¥W WIKM OJIOKAMHU W3 JIBYX ITPO-
CTPAHCTBEHHBIX pepM.
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Voot aemenT «Homyce» (puc.12.18 o) cocto-
AT U3 JBYX IOJOBMH M MMeEET YeThIpe IaTpyoKa,
B KOTOpBIE 3aKJIAJIBIBAIOTCS HAKOHECYHUKU YETHI-
pex IMOSICHBIX cTepxkHeit. O0e MOIOBUHBI CTSTH-
BatoTcst 6onToM. Ilepemaya ycuamit ocyIecTBIIsI-
eTcs Onaronmaps pudIeHON TOBEPXHOCTH COIIPH-
KacamwIuxcs aTpyokKoB M HAKOHEUYHMKOB. Pac-
KOCHI TIPUCOCIUHSIOTCS K CIEIHUATBHBIM IIpO-
VIIMHAM C IIOMOINBIO IIMITWIBKK HA OJHOU U3
TTOJIOBAH Y3JIOBOH JIETATH WIN Ha OOEHX.
Pasnosunmnocts «Mepos — y3I0BOM BIeMEHT
cucTeMbl «BeiiMap», HIpeACTaBISIONINIL COOOK
MTOJTyIIIapyue ¢ OTBEPCTUSIMU; CTEPXKHU IIPUCOEIH-
HsTtoTCS OonTaMu. BHYTpEeHHSIS TIOJIOCTh ITOTyIapa
3aKphIBACTCS TUTOCKOM KPBITIKOH. Pa3paboran Tak-
K€ BapUAHT y3J1a, COCTOSIINI U3 JIBYX Ioaycdep.
VsmoBoe  coepmHeHME, —pa3paboTaHHOE B
ITHUHNCK wum. B.A.Kyuepenko (puc.12.183), or-
JIMYAeTCsT OT paHee MPUMEHSIBIIMXCS TEM, YTO
CIUTIOIIIEHHBIC  KOHIIBI ~ BCEX  MPUMBIKAIOIIIAX
CTEepPXHEH HEIOCPEJICTRCHHO CBAPUBAIOTC MEXIY
coboii 0e3 KaKUX-JIMOO IICPEXOJHBIX JICTaJIC.
BanHas cBapka OCYIECTBISIETCS B CIICITAATBHOM
KOHJIYKTOpEe Ha MeIHON IojkiIagke. Macca
CBapHOrO y3Ja He IpeBbImaeT 2,5 % Macchl Beeit
koHcTpykiu. B THUMCK um. B.A.KydepeHKo
pa3paboTaHo TakXke CKIaauaToe TOKPBITHE W3
IPOKAaTHBIX TTpodmieit. B oreyecTBEeHHOM CTpOU-

Puc.12.18 0,e,¢,3. Y371l IPOCTPAHCTBEHHBIX ITOKPBITHI
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TEJIBHOU IIpaKTUKE HauOojbllee pacipocTpaHeHre noayuwin permeHus [THUMKMCKa,
yanoBble coequaeHnss MMOU B mokperrusax tuma «bepaum», y3en tumma «Mepo», ycoBep-
IIEHCTBOBAHHBIE MOCKOBCKUM apXATEKTYPHBIM WHCTUATYTOM. CTaTrWyecKAil pacyeT
CTEPXKHEBBIX TLUIUT MPOU3BOAWTCA Ha BBM 1o crermuaibHO pa3paOOTaHHBIM IIPOTPaM-
MaM. Ha cragmit 3cKU3HOTO MPOSKTUPOBAHUSA UCIIOIB3YIOTCI TPUOIVDKECHHEBIE METOJIBL.

12.4.2. IlnmuaapuYecKde ceTdarbie 000M09Ku. L[1mHIpIdIecKe ceTdyarsie 000I04-
KM 4Yallle BCETO BBINIONHSIIOT B BUJIE CBOJOB C OIMPAHWEM IO TIPAMOJIUHEHHBIM OOpa-
3YIOIMUM KOHTypa (puc.12.19,a), ojHAKO MOTYT MPUMEHSTHCS U JIPYTHE CXEMBI OIUpa-
HUS — Ha TOpIIEBbIe JAuadparMbl 1 ¢ MPOMEXKYTOUHBIMI omlopamu (puc.12.19,6,6). Tlpu
npojerax, He MpeBbImanimmx 30 M,

IWINHAPUIECKE ODOIOUKHA OCYIIECTB- a) 0) 6)

JISTIOTCST  OTHOCETYATON CTPYKTYPBL €
KBaJ[paTHEIMW W TPEYTOJNBHBIMU STYCH-
kamu (puc.12.16,a-6, puc.12.17,a-0).
IIpy OonpmIKxX IIposieTax MNPUMEHSI-
OTCS JIByXCETIATHIE CTPYKTYPBL
(puc.12.160-«, puc.12.17 e~ 4). Kak u Puc.12.19. Onupanvie MUIMHAPUISCKUX TTOKPHITHH
CTEPXKHEBBIEC TUIUTHL, [TAIUHIPUICCKIE

ceTyaTble OOOJOUYKN HMMEIOT ONHOTHITHBIE Y3IBl. KOHCTPYKTUBHOU OCOOEHHOCTBIO ITH-
JIMHAPUIECKUX 0OOTI0UEK SABISACTCA TO, YTO OCH JBYX COCEHMX Y3JIOB HE JeXaT B OJHOMN
IUIOCKOCTH, MTOATOMY CTEPXXKHEBBIE 3JIEMEHTHI Yallle BCETO MIPOEKTUPYIOT U3 KPYIIIbIX TPYO
WJIN TOHKOCTEHHBIX OTKPHITBIX MPOoMWIcl, TOMYCKAIONNX 3aKpyUYNBAHUE OCEH CTep:KHEH
Ha OIIPEJICICHHBIA yrol 03 BO3SHUKHOBEHUS 3HAYUTEIbHBIX HATIPSKEHUIA.

JITd IATMHAPUIECKUX CeTYATBIX OOOIOUEK MIPUMEHIIOT YHUBEPCATIbHBIC Y3JIIOBEIE CO-
equHenus tuna «OKTamiarTs, «I'puometuks, MU, a TakKe Y37IOBBIC COCIUMHEHUS, pa3-
paboTaHHBIE CIEIUATBHO JIT IWIMHAPUIECKUX obomouek. Hampumep, B ['epmanum jurst
MWIAHJIPAYECKNX CEeTIaThIX
000JIOUEK C TPEeYyrOJIbHBIMUA
A9eAKaMu HUCIIOIB3YETCS
y3eq Tuna <«BymmepMman»
(puc.12.20a¢), B KOTOpOM
CTEepPXKHU IBEJUIEPHOTO Ce-
YeHUs OONTaMU KPEITCId K
MIECTUYTOIBHOMI Y3JI0BOU
JleTalu.

YHacTo IIMIIMHIAPUIECKUAC
O0OJIOYKH MOHTHUPYIOT OT-
JeTbHBIMUA  TUTOCKUMU  (hep-
MaMu. CTepXKHU, PACIIONIOKEHHBIE BIOJIb IIPSIMOIUHENHBIX 00pa3yIONINX, B 3TOM Cllydae
noayJyaroTrcs crapeHHbIMU. Ha prc.12.20 6 1TokasaH mpuMep pelieHUS MOHTAXHOIO y3Ja.

12.4.3. CeTuaTble 000J0YKH ABOSKOIl KpUBH3HBI. CeTUYaThble OOOTOUKM JTBOSIKOM KpPH-
BU3HBEI MOTYT MMETh Pa3IMIHYI0 (OPMY IIOBEPXHOCTH W ITO3BOJIIOT CO3/aTh MOKPBITHS

Pa3IMYHOM KOH(UIYpallMd B
K o B

wiane (puc.12.21a-e).

)
Hawubomnbiee /‘\

pacrpocTpaHeHue ITOTYIIT

000JIOUKH ITOJIOXKUTETBHON
FaYCCOBOfI KPHUBHU3HBI Ha Q
KpyropoM ILIAHC - KYIIOJIa

(puc.12.21a).

a)

Puc.12.20. Y3ubl HWIHHAPUYSCKUX CETUATHIX 000JI0UeK

a

6)

Puc.12.21. CeruaTsle 000I0YKH ABOIKON KPUBU3IHBL
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12.4.3.1. Koucmpyxmuenvie cxemovi. KOHCTPYKTUBHBIE CXeMbBl METAUIMICCKUX KYIIO-
JIOB MOXXHO Pa3/IeJIUTh Ha TPU THUIIA: peOpUCThIE, PeOPUCTO-KOJBIIEBBIC 1 CETYATHIE.

Hecymmast KOHCTpYKITUSI PEOPUCTOTO KYTIOJA IIPEACTABISET COOON CHUCTEMY pauaih-
HBIX pebep — MOIyapoK, KOTOPBIE COCHUHSIIOTCS MEXIY COOOM B BEPIIMHE C ITOMOIIBIO
BEPXHETO KOJbIa. BHU3Y OHUM ONMUpAaOTCS OOBIMHO Ha HIDKHEE KOJBIIO, KOTOpPOE BOC-
MIPUHUMAET PACIIOPHBIC YCHUIUS Moiyapok (puc.12.22a) Ilpu sTtoM Ha yHIAMEHTHI I1e-
pelaloTes IPEerMYIIECTBEHHO BEPTHUKAIBHBIC HATPY3KW. B OT/IENbHBIX CIyvasx, IpU Ha-
JIMIUH XOPOITHUX TPYHTOB OCHOBAHMS, OIIOPHOE KOJIBIIO MOXKET OTCYTCTBOBATh, HO TOTJA
PACIIOPHBIEC YCWINS JIOJDKHBI TIOTHOCTHIO BOCTIPMHUMATHCS (hYyHIAMEHTAMU.

BepxHee KOIBIIO BOCIIPMHUMACT CXHUMAOIINE YCUIUsS. 1Ipy HeCUMMETPUYHBIX Ha-
Ipy3Kax B HEM BO3HUMKAIOT TaKXKe M3TUOAIOIINE W KPYTSIUe MOMEHTHL. lraMeTp Bepx-

HETO KOJIbIIa OIIPe/IEIsIeTC pasMellicHUueM
a) Y3JI0B KpEIUICHUSI IIOyapoK. BDTH Y3IIbI
KOHCTPYUPYIOTCS XECTKUMHU.

HitkHee KOJBITO BBITIONHSIETCS B BUJIC
MHOTOYTOJIBHHUKA, YUCIO CTOPOH KOTOPOTO
COOTBETCTBYeT uwmciay pebep. B cmyuae
Kpyrioi (hopMBl KOJBIIA CIIEIyeT YUYUTHI-
BaTh BO3BHUKHOBCHWE MECTHBIX M3TH-
Oaronmx MOMECHTOB.

Pebpa Moryr mmeTp Kak CILIOIIHOE,
Tak ¥ CcKBO3HOe ceueHue. CIUIOIIHBIC
pebpa TstKejiee, HO IIPOIE B WU3TOTOBIIE-
HUM, OCOOCHHO IIpH UCIIOIB30BAHUM TIPO-
KaTHbIX Hpoduireii. Harpyska oT KpoBIX
mepejaeTcss Ha pebpa dUepe3 IPOTrOHEI,
KOTOpBIE OIUPAIOTCI HA BEPXHUN IOSIC
pedep.

8) zﬁm& g obecriedeHUsT ITPOCTPAHCTBEHHOMN
TN !
2 AN N KECTKOCTH Kapkaca II0 MEHBIeH Mepe B
////,/{i,;l‘ ﬂm‘\“ﬁ‘\&§\ JIBYX CeKToOpax HEOOXOIMMO YCTAHOBUTH
/;%4'4,’ "AVA ‘.\\‘ CB3M 10 HAPYXHBIM TosicaMm pedep. Cruc-
N L |

TeMa CBsI3€l M IIPOTOHOB JIOJIKHA oOecIie-
YUBATh YCTOMIMBOCTH pedep U3 MX ILIOC-
KOCTH.

OTHOIIIEHHE BBICOTHI KyIloJda K JHa-
METPY OIIPEC/IIETCS apXUTeKTypPHO-KOM-
MO3UITMOHHBIMU TpeboBaHUsIMU. [IpakTi-
Ka TIPOCKTUPOBAHUS ITOKA3BIBACT, UYTO P
oTHoIeHusIX OoT 1/4 nmo 1/7 moxasarenu
Macchl KOHCTPYKIIMK WU3MEHSIOTCS He3Ha-
YUTEIBHO.

OdepraHue pebep KyIlojla M3 KOHCT-
DYKTUBHBIX COOOpDAXKCHUN IIPUHUMACTCS
KpYroBeIM. OJIHAKO YacTO IIEHTP OKpPYX-
HOCTH CMEINAIT ¢ IEeHTpalbHON ocu. B
9TOM ciiyyae ¢opMa Kyrosia CTAHOBUTCS
He cdepuuecKOil, a TopouJalbHOIK -
cTpesnpuaroit.  Jisg  OOJIBLICIPOICTHBIX
KYITOJIOB MCITIOJIB3YIOT TaKXKe DILTUIITAYC-
Puc.12.22. CrepxHeBbIe Kymoa CKOE OUepTaHue pedep.

B

Ay
Ay
Q
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IIpuMepaMu peOPUCTHIX KYITOJIOB SIBISIOTCS, HAIpUMEP, KPBIThIH cTaguoH B CaH-
Tlayny (bpaswiusg, 1958 1.) muamerpoM 80 M CO CKBO3HBIMH ITOIyapKaMi;, pa3BIKHON
Kymon obriecteseHHOro 1ieHTpa B IlurtcOypre (CIIA, 1961 r1.) aumamerpom 125 M u 1p.
Kymon maswiproHa mMammmHocTpoeHns BIHX mmamerpoM 42 M KW BBICOTOI 32 M HMMeEET
cTpepuaryio GopMy U cocTOMUT U3 24 CKBO3HBIX PeOEP-TIOJIYaApOK € BBICOTOU CeYeHUS
890 mMm. Ilosica mosyapoK BBITIOTHEHBI U3 ITPOKATHBIX IBEJUIEPOB, a peleTka — U3 cra-
PEHHBIX YIOJIKOB. Bes MOBEpXHOCTH KyTIojia cBeTorpo3padHa. TparerueBAIHbIC MTaHeTIH
OCTEKJICHUS KPEIMATCS K KOJBIIEBBIM IIPOTOHAM, KOTOPBIE ¢ TraroM 1,45 M ormmparoTcst Ha
Y376l HAPYKHOTO TOsCA.

IIporousl peGPUCTBIX KYMOIOB pabOTAIOT TOJIBKO Ha M3IMO, KAaK BCIIOMOTATEIbHBIC
OaiKu, BOCIIPUHUMAIOINIAE HATrpy3Ky OT KpOBIM UM Iepejpamlime ee Ha pebpa. Ecim
IPOTOHBI OOBEIMHUTH B KOJbIIA W BKIIOUYUTH B IPOCTPAHCTBEHHYIO CXeMy Kapkaca, 3a-
CTABUB BOCIIPMHUMATH HE TOJIBKO W3THOAIOIINE, HO W IIPOJIOIBHBIC YCUIUS, TO TTOIYINM
CXeMy PeOPUCTO-KOJIBIIEBOro Kymoua (puc.12.226).

PebprcTO-KONBIEBbIE KYIIOJA SBISIOTCS ©oJice PAIlMOHAIBHON KOHCTPYKTUBHOM
cxemoit. Kosblia cyIecTBeHHO YMEHBIAIOT U3rHOAI0IMe MOMEHTHI B MEPUIMOHATBHBIX
pebpax, OCOOCHHO IMPU OCECHMMETPHYHBIX HArpy3Kax, 00ecIeYHMBAIOT OOJBIIYI0 IIPO-
CTPAHCTBEHHYIO XECTKOCTh. BMecTe ¢ TeM YCIOXHSIETCS y3€JI COSIMHCHUST KONBIIEBBIX U
MEPUIMOHATBHBIX 3JIEMEHTOB, ITOCKOIBKY IS IEHTPAITAA YCWINH SIEMEHTHI JOJIKHBI
OBITh PACITOJIOXEHBI B OJHOM ypoBHE. [Ipu MpOeKTUPOBAHUKM PEOPUCTO-KOIBIIEBBIX Ky-
MTOJIOB HEOOXOJIMMO YUUTHIBATH ITOCIEIOBATEIFHOCTD BBITTOTHEHUS MOHTAXHBIX PaboT U
COOTBETCTRYIOIIEC M3MEHEHHE pacueTHBIX cxeM. CITocoO MOHTAaXa MOXET 0Ka3aTh CyIIe-
CTBEHHOE BIUSHHE W Ha KOHCTPYKTMBHOE pellieHue pedep. Eciau mpezmonaraetest ocy-
MECTRIATh COOPKY KOHCTPYKITUK ITPOCTPAHCTBEHHBIMU OJIOKAMU TTOJTHOU CTPOUTEIBHOM
TOTOBHOCTH, pedpa HEOOXOIUMO ITPOCKTUPOBATH CITAPSHHBIMHU.

IIpuMepamMu peOPUCTO-KOJBIEBBIX KyIoioB sBisdtorcs: Komuseit B 1. lapmorTa
(CILIA, 1956 1.) muametpom 100 M u BbIcOTO# 16,4 M, ¢ 48 peOpaMu U BOCEMBIO KOJb-
1mamMu; JBopelr cropta B boiouse (Mtanusi, 1957 r.), UMewIAiA B TutaHe hopMy 2IUTHTICA
69x62 M.

Heckombko peOpHCTO-KOIBIIEBBIX KYIIOJIOB ObUI0 mocTpoeHO B CCCP. Cpenut HHUX:
KYTIOJ HaJl 3/IaHUEM CKJIaja CYIIIEHOTO KOHIeHTpaTa JIMCaKOBCKOTO TOPHO-000TaATUTE -
HOro KoMOHHaTa guaMeTpoM 23,7 M M BBICOTOI 4,3 M ¢ 12 pedpaMH 13 IIPOKATHOTO JBY-
TaBpa Ne30; KymosibHOE TIOKPBITHE KOpIlyca cryiieHus KaparaitimHckoro ropHO-
00oraTuTeIFHOTO KOMOMHATA AmaMeTpoM 56,6 M 1 BeIcoToi 10 M. 28 pebep, BepxHee U
HIDKHEe KOJIbIIa 3alIPOEKTUPOBAHBI U3 CBAPHBIX JIBYTABPOB [2].

Pebpurcthie U peOPUCTO-KOIBIIEBbIC KYIIOJIA, IIO CYIECTBY, SIBISIIOTCS MPOCTPAHCT-
BCHHBIMHM pamMaMu. Hapsisty ¢ mpoJIObHBIMUA YCWIUSIMU B MX DJIEMEHTAX BO3HUKAIOT 3HA-
YUTETbHBIC U3TMOAIOIINEe MOMEHTEI.

KyronbpHabie cHUCTEMBI, KapKac KOTOPBIX 00pasyeT ITPOCTPAHCTBECHHYIO CTEPKHEBYIO
CHUCTEMY C TPEYTOJbHBIMU STUCHKAMU, HA3BIBAIOTCS CETYATBIMUA KYITOJIAMU.

LI OTHOCUTENIBHO MOJIOTHX TTOKPBITHH MCTIOJNB3YIOTCSI CXeMBI, 00Ia/Ialolue OceBOit
cuMMeTpreli. Bce OHM COCTOST M3 OIPEJICIEHHOTO YHMCIa OJMHAKOBBIX 3€PKATBHO CHM-
METPUYHBIX CeKTOopoB. Dopma MOBEpXHOCTH BpAICHUS MOXET OBITh JFOOOM, OIHAKO
HanboJIee YacTO UCITONb3yeTcs cheprueckas.

OCHOBHBIMHM CXEMaMH ITIOCTPOCHUS SIBJISIOTCS: PEOPUCTO-KOJBIEBAs CO CBSI3SIMU B
Kaxpoi stuetike (kymon [Bsemnepa); 3e3muatas (kymon DEmuist); cxema YUBUATTA; cXe-
Ma «poMO».

3Be3uaras cxema (prc.12.22) moxeT OBITh MoiydeHa U3 cxeMbl [lIBemepa moBopo-
TOM KaXJIOTO TOPU3OHTAIBHOIO KOJbIIA HA YrOJ T/k, TJe # - YUCIO TpaHel KyIoja.
OOBITHO B 3BE3/YATON cXeMe, JNIMHY BCeX HEKOJBIIEBBIX CTEPXKHEH IMPUHUMAIT OJIMHA-
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KOBoOM. O0pasymolrast ceTh IPOCTPAHCTBEHHBIX POMOMUYECKUX STUEEK IIPEJICTABISIET COOOM
MpaBWIBHYIO ceTh YeOrIIena.

Henocratkom cxem IllBemiepa n OEMIUIA SIBISIETCS 3HAYUTEBHOE CTYIIEHUE 3Je-
MCHTOB B IIEHTPAJBHOM YacCTH. YTJIIbI MEXIY CTEPXHSIMU CTAHOBATCS OYEHBb OCTPBIMU,
YTO YCIOXHSECT KOHCTPYMPOBAHUWE Y3JIOB W IIPUBOJIUT K HEOOXOIMMOCTH YCTPOHCTBA
MEHTPAIBHOTO KOJIBIIA OOJIBIIOTO AUaMETpA.

Cxema YuBHATTA JIUIIEHA 3TOTO HepocTatka. OHa COCTOUT M3 HECKOJIBKUX CEKTOPOB,
KaXJIBI M3 KOTOPHIX PABHOMEPHO Pa3OUT HA TPEYroJbHbIE sSUYeiiKu. YHCIO CEeKTOpOB
MOXKET IPUHUMATECS JTI0OBIM, B IIpefesax oT 6 1o 12 (puc.12.220). B sToit cxeme, Takke
Kak ¥ B 3BE3/IYATOM, BCe Y3IBI SIpyca JIeKaT B OIHOM TOPU3OHTAIBHOM TUTOCKOCTH, OHA-
KO MX YKCIIO YBEJIMYMBACTCS OT IEHTpa K Kpaw B apuMeTUIecKOl mporpeccuu. Iucio
DPA3TMYHBIX CTCPXHEH M y3JI0B B OTOH CXeMe 3HAYMTENBHO IMPEBBINIACT aHATOTHYHBIC
TOKAa3aTeNN 3BE3/[YaTON CXEMBI, apXUTECKTYPHO OHA MEHee BbIpa3uTesibHA, HO ITO3BOJISIET
OTKa3aThCs OT IIEHTPAIBHOTO KOJIbIIA, YIIPOCTUTh WM YHU(BUITUPOBATH Y3JIOBBIE COCIHHE-
aug. [lo cxeme YuBHUTTA ¢ IBEHAIITATHIO CEKTOPAMU ITOCTPOEHBI CaMble OOJIBINUE B MUPE
KymojbHble TOKpBITUS B XbiocTtoHe (CIIA, 1964r1.) mposetoM 1956 M U BBICOTOR
28,4 M [9] u B HoBom Opieane (CILA, 1974 r.) nuametpom 207,3 M u BeicoTOlM 32,0 M
[10].

11 OTBEMUCTHIX KYTIOJIOB YACTO MCIONB3YIOT KOMOWHAITAIO JIBYX CETOK — 3Be3/da-
Toi 1 YuBUTTA.

Pomobudeckas cethb (prc.12.23) — cxeMma IMOCTPOCHUS CETYATOTO KYITOJIa Ha OCHOBE
npaBWIbHOM ceTr Yebbimena. Yucao
MUKJINISCKN TTOBTOPSIOIMUXCS Tpa-
HEH-CEKTOPOB MOXET OBITH pa3ind-
HO. OTIWYATEIBHOU OCODEHHOCTBIO
SIBJISIETCS PABEHCTBO JIIMH CTEPXK-
Helt, pacIlOJIOXEHHBIX B HalIpaBiie-
Hun Mmepuarana. CTepXHU, paclio-
JIOKEHHBIE B KOJIBIICBOM HAaIpas-
JICHUW, UMEIOT pa3HbIe JUTHUHBIL.

BTa cxema IMOCTPOCHUS 00pasyeT
Puc.12.23. Cxema ceT4aToro Kyrojia, OCHOBaHHas Ha Haubosiee paBHOMEPHYIO ceTh. Bce

TeOMETPUHU IIPaBUILHOM ceTn YeOnIniena JIMHUW CTEPKHEH TUIABHO MEPEXOIIST
JIpYT B JIpyra, CJIenysd KpHUBHU3HE KOH-

CTPYKIIUK, YTO ITO3BOJISIET PEKOMEHJIOBATH €€ JUTS TTOKPBITAM OOINECTBEHHBIX 3/IaHUMH,
TPEOYIOIMMNX HAKOO0JIee BRIPA3UTEIRHOTO apXUTEKTYPHOTO ohOpMICHUST MHTEPhepa.
BPGEKTUBHBIM ~ METOAOM  IIOCTPOCHUS
CeTYaThIX TTOBEPXHOCTEH BpAICHUS SIBIISCT-
csI METOJ HaKIIOHHBIX obpasyiommx [6]. Ha-
KJIOHHOM 00pa3yrolleili MOXeT ObITh J00as
KpWBagd Ha 3aJIAHHOM ITOBEPXHOCTH Bparie-
HUS, HE JIeXalass B OJIHOW IUIOCKOCTH C
OChI0 BparieHus:. BaXHBIM YaCTHBIM CITyda-
eM sBIsIeTCS TUlocKast KpuBas. Ecim nBe
TakKWe KPUBBIE HA TTOBEPXHOCTH BpallleHUS,
HAKJIOHCHHBIC B pasHbIC CTOPOHBI, BpaIiaTh
C TIOCTOSTHHBIM YTJIOBBIM IIIaroM, TO TOYKH

Puc.12.24. O6pasoBaHue ceTyaTon Iepecevyelnd KPUBBIX OOpa3yloT V3JIBI HC-
TOBEPXHOCTH BPAICHIEM HAKTOHHBIX KoMOiT cetn (puc.12.24). DTUM MeTOIOM
00pa3yloImx

MOXHO (hOpMUPOBATH ITOKPBITUSI U3 OT/Cb-
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HBIX YYaCTKOB TIOBEPXHOCTEH BpallleHUsI, HaIpUMep, MHOTOBOJHOBBIE KYyIIOJia
(puc.12.25). HakmoHHBIMKU OOpa3yIOMUMU SBISIOTCS MEPUIMAHBI KYIIOJa, a OCH Bpa-
MEeHUs TU00 JIeXaT B IDIOCKOCTH CUMMETPHUU CEKTOpa, MO0 il TepIeH MKy ISIPHEI.

2

L1

Puc.12.25. MHOTOBOJIHOBBIE KYIIOJIa, IIOCTPOSHHBIE METOAOM HAKITOHHBIX 00pa3ylolInx
1 - oCch CUMMeETpHH KYIIOJA; 2 — OCh BpallleHusS 00pasyloniei

s cheprudyeckix KyIIOJIOB OOJBINON BBICOTHI PAITMOHAIBHO HCIOIB30BAHUEC CUM-
METPUHM TIPABWIBHBIX MHOTOTPAaHHUKOB-MKOCAdpa U Hojekasapa. OHU UMEIOT JIeCSTh
TPOWHBIX OCEif BpaIIeHWS W IECTh 3€PKAIbHO-ITOBOPOTHBIX OCEH JEeCITOro MOpSIKa.
IIpemtoxeHo OOIBITOE KOJIMYECTBO BAPHUAHTOB ITOCTPOCHUS CEpHUUSCKUX ceTeil ¢ Hc-
MMOJIb30BAHUEM CUMMETPHUHN MPaBUIBHBIX MHOTOTPDAHHUKOB. B TIpakTHKe MpOeKTHpOBa-
HUS HaWOOJIbIlIee PACIIPOCTPAHEHUE MOIYUWIN JIBa CIoco0a: reojie3myeckas ceTh Ha
OCHOBe JojieKasipa (puc.12.26); octpoerue 720-rpaHHUKA Ha OCHOBE YCEYCHHOTO HKO-
casnpa (puc.12.27).

Puc.12.26. IlocTpoenne chepudecKoil ceTH Ha OCHOBe JoAeKasapa
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IlepBBIil cIOCOO 3aKIOYACTCA B TOM, 4TO
BEPIIIUHEL JoAeKadpa U HeHTPaIbHBIE TOYKI
BCEX €ro IpaHeil MpOeKTHUPYIOT HA OIMCAHHYIO
chepmIecKyio  IIOBepXHOCTh.  llomydeHHBIE
TOUYKHA COCIUHSIOT AyraMy OOJIBIIOro Kpyra —
reofiesmIeccKUMU TMHIIMA Ha cdhepe. [lomxyda-
eTCsS MCXOAHAS CeTh, COCTOAIIAA W3 IMeCTUIC-
CITH OJMHAKOBBEIX PaBHOOEAPEHHEIX chepric-
CKMX TPEYTrOIbHUKOB. KaxXIbIii TpeyroabHUK
pa3ouBaeTcd Ha 0Oojice MEJKHE TaKuMM oOpa-
30M, UYTOOBI II0 OCH CHUMMETPHU HCXOMTHOIO
TPEeYTOJIbHUKA YKIAABIBAIOCH OIIpeIeIeHHOe
YUCIO OAWHAKOBEIX pPaBHOOCHPEHHBIX Tpe-
yroapHIKOB. K 00pazoBaBIieiics 1eIouke Tpe-
YTOJIBHUKOB A IIPUCTPaUBAIOTCA CIeBa 1 CIIpa-
Ba OJIMHAKOBEIC TPEYTOIbHUKN B 1 Tak maiee.
Jlmumu pasdbuBKU B IIpeieax KaxkioTro HCXOI-
HOTO TPEYTONBHUKA IIPEJCTABISAIOT cOO0M IyTU OOIBINOTO KPyTa, T.€. SIBISTIOTCS eOme3m-
JecKUMU JMHUIMHA Ha cdepe. [losToMy 5Ta cxeMa HOCHUT Ha3BaHHUC TIeOIC3MICCKOIM.
CrelleHb WICHCHUS MOXET OBITH JII000M. B Ta6:1.12.4 mpuBeleHBI IIWMHBI CTOPOH ILIO-
CKWX TpaHell UL MepBBIX IISCTA WICHCHWU NCXOMHON CeTH IIpH paamyce cdephl, paB-
HOM ecauHHIle. OOO3HAUYCHHME UIMH yKa3aHo Ha puc.12.27. C yBeJIMYCHUEM CTEIICHM
YICHSHUS YHCIO TUIIOpPa3MepOB 2ICMEHTOB YBeIMIMBacTCs JWHeliHo. OOIee YmCIo
rpaHeil paBHO 60 m?2; YKUCIIO TUIIOPA3MepOB aHelel, CTepXKHed U y3/I0B PaBHBL COOTBET-
cTBeHHO 2m—1, 2m, 2m (m — 9UCJIO WICHCHUH TpaHell nomeKkaspa).

Puc.12.27. Ilocrpoenue 720-rpaHHUKA Ha
OCHOBe yCEeUeHHOTO MKocasapa

Taomuma 12.4. JITUHB CTEpXHEN Te0e3UIeCKOi CXeMBI KyITora

CrelleHb WICHEHHUS OTHOHN ceTu
Tun
TPEYTOJIh- 1 2 3

HiKa L L L L L L
A 0,640852 0,713644 0,336089 0,389477 0,226257 0,264273
B — — 0,313371 0,362843 0,218773 0,255619
C — — — — 0,206038 0,231817
D — —_ — —_ — —
E _ _ — _ — _
F _ _ _ _ _ _

5
L L L L L L

A 0,170287 0,199457 0,136452 0,160035 0,113811 0,13353
B 0,167003 0,195678 0,134739 0,158068 0,112810 0,13242
C 0,161026 0,184914 0,131518 0,152365 0,110892 0,12900
D 0,153316 0,168672 0,127143 0,143473 0,108210 0,12379
E — — 0,122041 0,132151 0,104960 0,11672
F — — — — 0,101353 0,10849

BTOT cocos pasdouBKu pazpadboTtan P.b. ®ymiepom.

Bo BTOPOM CII0cobe¢ OCHOBOIL IIOCTPOCHUA ABJIACTCA HOJIpraBI/LJII)HI)IfI MHOTOI'paH-
HHUK — YCC‘ICHHI)IP'I HKOCas3/ip, COCTOMAIIMI U3 ABEHAIIIATA IIPABIBHBIX ITATHYTOJIBHUKOB
1 ABCHAJAIATH IMPaBWIBHBIX IHICCTUYTOJBbHHNKOB. BepH_[I/IHI)I 1 ICHTPAJIBbHLBIC TOYKM BCECX
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ero TpaHell IIPOEKTUPYIOTCS Ha OIHUCAHHYIO
cheprUIeCcKyl0 TIOBEpXHOCTh. [losryueHHBIE
TOYKM COCJWHSIOTCS Jyramu  OOJIBIIETro
kpyra. lloxydyaercss ncxoaHast ceTh, COCTOSI-
masg u3 180-Tv paBHOOECAPEHHBIX TPEYrOJb-
HUKOB JIBYX THITOB. Kaxjpiii u3 moiy-
YEHHBIX TPEYrOJIBHUKOB pa3oumBaeTcs Ha
yeTblpe Oojiee MEJIKUX, TakKKe Kak H II0
MIepBOMY CIIOCOOY C JIBYMS OJHOTHUITHBIMH
TPEYTOJIbHUKAMU II0 BbIcOTe. B pesyibrare
obOpasyercs TpeyrojibHasi ceTh Ha cdepe, co-
crosmmag u3 720-tm gdeek. Ha pwc.12.28
OpHUBEICHBl JUIMHBL cTepXkHeir 180- u 720-
TPaHHUKOB JUIST C(hephbl SMMHUIHOTO PaTIy-
ca. JlampHeflnee 4wicHeHHUE CHEPUICCKAX
TPEYTOJBHUKOB STUM CIIOCOOOM Hepaltmo-
HAJIBHO, TaK Kak IIPUBOJIUAT K OOJIBIIIOMY
YUCITY TUIIOPA3MEPOB DIIEMEHTOB. Puc.12.28. Anunnl crepxueit 180-
leomesmdeckad pa3OUBKA YCEUEHHOTO ¥ 720-TpaHHUKa

UKOCadIpa HMEeT CIEAYIONUe XapakKTepH-

ctuku. OBlee YKUciIo rpaHeil paBHO 180 #2; 4KCIIO TUIIOPA3MEPOB IIaHeNeH, cTepxKHel U

y3JI0B PaBHBI COOTBETCTBEHHO - % nn+1), %(n +1)(n+2) (n- Yucio WieHCHUH

ucxonHoro 180-rpanHuKa). DToT criocod mnpemioked M.C. TyroneBsiMm [7].

CpaBHEHME JBYX T€OJE3MIECKUX CXEM WICHEHMWS ¢ TOYKW 3PEHUS MUHUMyMa THUIIO-
pPa3sMepoOB CTEPXKHEH M IaHesell MOKA3bIBACT, YTO B ITOPSJIKE YBEIMYCHUS] CTCTICHU WiIe-
HEHUST HaubOojee parmoHa bHbl cxeMbl -1, U-1, 0-2, -3, -4 u t.a. (I — momexasmp,
W - uxocasp, nudppa odo3HAYAET YMCIO WICHEHWNH MCXOMHON ceTn), 270-rpaHHUK 0
cucteMe «MKocasap» He UMEET IIPEUMYIIECTB 110 CPAaBHEHUIO ¢ cCUCTeMOo «Jlomekasmp».

Pacder reoMeTpruecKHUX MapamMeTpoOB BCEX PACCMOTPEHHBIX CXEM ITOCTPOCHUS KYIIO-
JIOB (JIEKAPTOBBI U MAIWHAIPUICCKIE CUCTEMBI KOOPIMHAT Y3JIOB, JUIMHBI CTEPXHEH, YTIIbI
MEX/JTy CTepXKHSIMM, TUIOIIAMN TpaHel W Jp.) MOXET OBITh BBITOIHEH Ha DBM 10 mpo-
rpamme GECON, paspadoranHoil B uacTuTyTe Il HU M IpoeKTCTaIbKOHCTPYKITHS.

OmHOM M3 Pa3sHOBUIHOCTEH CETYATHIX KYITOJIOB SBISIOTCS ILIACTUHYATO-CTEPKHEBBIC
kyrnona. OHU COOMPAIOTCS M3 OTHEIBHBIX ITaHeeH, MOIYUYeHHBIX M3TMOOM allOMUHUE-
BBIX JIMCTOB TOJIIMHON OT 2 M0 4 MM. IlaHenu coenHSIOT MeXIy co0oit Ha OoiTax ¢
TTOMOIIIBIO CITEITMATBHBIX Y3JIOBBIX Jeraneit. Hecymuit Kapkac obOpasyooT pedpa HM30THY-
TBIX TIAHEJIEW W IOIOJIHUTEIBHBIE CTEPKHEBBIE 2JIEMECHTHI, a TUIOCKUE TpaHU ITaHeekt
BBIMOMHSIOT GYHKITAA OTPAKIAIONTAX KOHCTPYKITHA.

Wnea coBmenienust GyHKITUN ObLUTa UCTIONB30BAHA IIPU Pa3pabOTKe KYITOMbHBIX KOH-
CTPYKITUH 3/IaHWI BATOHOPEMOHTHBIX NeTio B ropojax batou-Pyx (CIHIA, 1958) u Byn-
Pupep (CIIIA, 1964). O6a Kyrojia UMEOT OJMHAKOBBIC pa3Mepsl: auameTp — 117 M u
BBICOTY — 36,6 M [11].

B CIIIA rwractTMHYaTO-CTEpXHEBBIE ChepruecKre Kynoia IIpoiaeToM oT 25 1o 70 M u
BeIcOoTO OT 3,5 mo 20M cepuitHO wm3roraBiauBaeT ¢dpupma Temcor. CpenHU pacxon
ATFOMHHMEBBIX CIUIABOB COCTABIAET OKOJIO 14,3 KT Ha 1 M2 IMOBEpXHOCTH.

OpurvHabHAS KOHCTPYKITHS IUIACTUHYATO-CTEPXKHEBOTO KyIloja paspaboraHa B
JIeuBHU U DI [4], OTNMUYUTEIIFHON OCOOECHHOCTBIO KOTOPOI SBISICTCS OTCYTCTBHUE CIIE-
MUATBHBIX Y3JIOBBIX COCAMHUTEIBHBIX 2JIeMeHTOB. OHA COCTOUT M3 HECYIIUX JTHUCTOBBIX
METALTUICCKUX TTaHe el (IDIaCTUHYATHIX DJIEMEHTOB), W JOMOMHUTEIBHBIX CTCPXKHEBBIX
asieMeHTOB. Hecyle maHes BBIMOIHSIOT Takke U orpaxiarorniuve ¢yakimu. [hiactum-
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yarble 2JIEMEHTHI W3TOTABIMBAIOTCS B 3aBOJICKUX YCIOBUSX W3 ATIOMHUHUEBBIX JIUCTOB
TOJNIIMHON 2 1 3 MM, pasMepoM 4,0x1,2 M. M3roToBIeHHE CBOJUTCS K OTOOPTOBKE KpO-
MOK K HepermOaHuio JMCTOB. CoelMHEHUSI — OOJITOBBIE BAOIL OTOOPTOBOK. COOpHBIC
SJIEMEHTBI JIETKO MePEeBO3ATCS KOMITAKTHBIMHU TTaKETAMH.

12.4.3.2. Y3461 u demaau. HamGoree OTBETCTBEHHBIM K CIOXHBIM Y3JI0M KOHCTPYK-
UK KYITOJIOB BCEX THUIIOB SIBJISICTCS y3€1 IIPUCOCIMHEHUS pedep K HIKHEMY KOJbIY U
OIUpaHUS KOJIbIIA Ha HIDKEIeKalne KOHCTpyKituu. Ha pucynke 12.29 mpuBeneHbI
MIPUMEPBI PEIICHUST 3TOrO y3ia Ui peOpUCTO-KOIBIIEBOTO KYIIONa IUaMETpoM 42 M U
JIBYXCETUATOro Kyroja auaMmeTpoM 196 M. HibkHee pacTSHYTOE KOJIBIIO KOHCTPYUPYETCS
OOBIYHO B BUJEC CBAPHOTO JBYTaBpa. B peOPUCTHIX U PeOPUCTO-KOIBITEBBIX KYITOIaX JUIS
YBEIWICHUS M3TMOHOM KECTKOCTH KOJbIA B TOPU3OHTAIBHON IUIOCKOCTH JBYTaBp pac-
noJaraetes Jiexka. CeTyaThie KyItoia caMi 110 cebe UMEIOT OOJIBIIYIO TTPOCTPAHCTBEHHYIO
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Puc.12.29. Tlpumepsl pellleHus OTIOPHOTO y3j1a

JKECTKOCTh B TOPU3OHTAILHOM HAIIPABICHWH, ITOTOMY TP WX IIPOSKTUPOBAHUN OIIOP-
HOEe KOJBIIO CTPeMATCS PA3BUTH IO BepTUKAIW. BepTUKAIbHOE PACIIONOXKEHIE IByTaBpa
obecIIeuynBaeT TakKe MaKCUMAIBHYIO KeCTKOCTh Ha BOCIIPUATHEC PABHOMEPHO pacCIIpesie-
JICHHBIX IT0 KOJBITY PaIuaIbHBIX KPYTSIIMX MOMEHTOB, KOTOpBIC BBI3LIBAIOT B KOJBITE
M3rd OTHOCUTEIBHO TOPU3OHTANBHON och. IIpexme Bcero, HEOOXOAMMO IIPABIILHO
IIeHTPUPOBAThL Y3€I — OCH CTepXXKHEH, MPUMBIKAIONIX K KOJBITY, M OCh BepTUKAIBHONL
OITOPHON PeakITU JTODKHBI ITepeceKaThesl B TOPUIOHTAIBHON IDIOCKOCTH, ITPOXOAMIIeH
gepe3 IeHTp TSOKeCTH KObIa. IIpr 9ToM oceBast TMHUSA KOJbIIA He 00g3aTeIbHO TODKHA
MIPOXOJIUTH Yepe3 ITeHTp y3la — (GaKTUIeCKU THaMeTp KOJbIIa MOXKET OBITh HECKOJIBKO
VYMCEHBIeH WK yBedrmdeH. KOJIbIIo OOBIYHO IMApHUPHO OMMpaoT Ha (YHIAMEHT WIA
BEePTUKAIbHBIE KOMOHHBIL. B GOJBITETIPOISTHRIX KYITOJNAX XKeJIaTeIbHO OOSCIICUUTh CBO-
6oy TIepeMellleHi KOIbIla B paglaJlbHOM HAIpaBIeHUN. DTO TOCTUTACTCS MCIIOIB30-
BaHWEM KATKOBBIX OIIOP I KOPOTKUX KAYAIOIIMXCS CTOCK.
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IIpu TIPOCKTUPOBAHUM CETUYATHIX KYIOJOB YacTO MCIIOIB3YIOTCS Y3JIOBBIE COEIUHE-
HUS, KOTOpBIE IIEPBOHAYAIBHO OBUIM pa3pabOTaHbl [UIS IUIOCKUX IePEeKpPeCTHO-
CTEPXXKHEBBIX CTPYKTYPHBIX KOHCTPYKITHI (prc.12.18). B 3TUX KOHCTPYKIIUSIX JUTMHBI BCEX
SJIEMEHTOB OJIMHAKOBBI, Y3JIOBBIC JCTAIM ONHOTHUITHBI. KOIMIECTBO TUIIOpa3MepOB KOH-
CTPYKTHBHBIX 2JIEMEHTOB OIPEJIE/ISIETCS Tpafaliieil ceueHu B 3aBUCUMOCTH OT Tpelye-
MO Hecytelt crmocoOHOCTH. B ceTdarsx ke KyImolax CTepXKHH KapKaca He3HAYUTETHHO
OTJIMYAIOTCS TI0 JITMHE, MMEIOT MAJbIil pa3dpoc pacuyeTHBIX YCWIWH M MOITOMY MOTYT
OBITh 3aITPOCKTUPOBAHBI OJTHOTO cedeHUs. OJHAKO CTEPXKHM CETIATHIX O0OJI0UEK B KaX-
JIOM M3 Y3JI0B WMEIOT Pa3sIUYHYIO IIPOCTPAHCTBEHHYIO OpHUEHTAIni. M crons3oBaHue
P KOHCTPYMPOBAHWHU CETYATHIX KYIOJIOB Y3JIOB THUIIA «Mepo» IIPUBOIUT K HEOOXOMM-
MOCTA WHIWBUIYAIHHOTO W3TOTOBJICHUS OOJBIIOTO KOMMYECTBA THUIIOPA3ZMEPOB Y3JIOBBIX
9JIEMEHTORB, YTO BO3MOXHO JIUINH C IPUMECHEHH-
€M CITeITMATU3UPOBAHHOTO OOOpY/IOBaHUS Ha
OCHOBE MeETAUI000padaThIBAIOIINX CTAHKOB C rF
MIPOTPAMMHBIM YTIPABICHIEM.

B cBsI3M ¢ 9TUM IIpH TIPOCKTUPOBAHUM CET-
YaTbIX KYIIOJIOB CTPEMSTCS TIPUMEHSTh TaKue
pellleHrs Y3JIOBBIX COCIMHEHUI, KOTOpPhIe 00ec-
MeYUBAIOT BO3MOXHOCTH MX WCIIOJIB30BAHUS HE
TOJTBKO TP KOHKPETHBIX TCOMETPUIECKUX pas-

Mecmo ceapxu

T
(=

MEpax, HO U IIpHU OTKIIOHCHHWHN 32THUX pPasMEpoOB pr5[l
Ha OIIPCIACICHHYK BCJINYMHY. — = — —
DTUM TpC6OBaHI/IHM YAOBJICTBOPACT y3CJI THU- I I I I
L — — -

ma «OKTarwiaTr» ¢ MOJIBIM IapoM, K KOTOPOMY
MIPUBAPUBAIOT TOPIIBI KPYDIBIX Tpyd. OmHAKO
9TO COEMHEHUE TpeOyeT COOPKU KOHCTPYKITUM
Ha CIUIONIHBIX Jiecax, a IJIABHOE, — OYCHb BBICO-
KOW TOYHOCTHU W3TOTOBJICHUS M OOJIBIIOTO 00BH-
eMa CBapodYHBIX paboT. CBapHOE Y3JI0BOE CO-
emuaenue Tuia «SDC» (puc.12.30) B 3TOM OT-
HOTIICHWW TIPEIIOYTHUTEIbHEE, T.K. IOIYCKAET
PeryJIMpOBaHUE TIOSICHBIX 3JIEMEHTOB IO JUIHHE.
HocTturaercss 5TO TeM, YTO Y3JIOBOM DJIEMEHT,
COCTOSITITAM U3 JBYX TIOJIOBUH, UMEET aTPyOKH,
BHYTPB KOTOPBIX CBODOIHO BKJIAJBIBAIOTCS KOH-
1Bl cTepXkHei. s co3manus ceTyaThix 000JI0-
YeK MOXET OBITh TaKXe MCIIOIH30BAHO Y3JIOBOE
coeJIMHECHWEe HA  BAHHOW  CBapke  TWIIa
ITHUNCK (puc.12.18 3).

IIpremiteMbIM pellleHrueM y3J1a JUIS ceTIaThIX : ‘
cheprIECKUX KYITOJIOB SIBISIETCST Y3JIOBOE CO-
enuHeHne Tina «IFI» m ero mporotuil — ysen
«Leticc» (puc.12.31). OHO obecrieyrnBaeT CO- l - -
e/IMHCHUE PAJTMIHOTO YMCIA CTEPXKHEH He3aBH- T :L
CHMO OT WX B3aMMHOTO pacrionoxenusi. Hemoc-
TaTKOM SIBJISIETCSI M3TOTOBJICHUE BCEX DJIEMCHTOB
KOHCTPYKITUH € MAaIMHOCTPOUTEIBHON TOYHO-
CThIO, KOoTOpad B 5-10 pa3 mpeBbIIIacT OOBIY-
HYI0O TOYHOCTH W3TOTOBICHUS CTPOUTEIBHBIX
METALIOKOHCTPYKITHA.

Puc.12.30. Y310Boe coentuHele
cTepxHel u3 Tpyo Tuma «SDC»

Puc.12.31. Y3en cuctemnl «Leiicc»
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[[Irpoko pactpocTpaHEeHO YITOBOE COECIMHEHME CTEPKHEH CeTYAThIX KYITOJIOB C MC-
MTOJIb30BAHUEM TUIOCKUX WM KOHUYECKHUX (DACOHOK OOJIBINOTO JIHaMeTpa.

Hma mepekphiTisd 1IpoieToB oT 20 mo 60 M MOXeT OBITh PEKOMEHIOBAHO KOH-
CTPYKTHUBHOE PEIICHUE CeTYATOrO KYITOJa M3 aTIOMUHUEBBIX ITPECCOBAHHBIX TTPODIUICH.

Hecymuit kapkac COCTOUT M3 CTEPXHEH M Y3JIOBBIX JIETANCH, COCIMHIEMBIX MEXIY
coboit Ha BBICOKOIIPOUHBIX Oostax. Kapkac obpasyeT ceTyaTyio ITOBEpXHOCTh C Tpe-
YIOTbHBIMK  sTueiikaMi. CTEepXKHM W3TOTABIMBAIOTCS W3 IIPECCOBAHHOIO IMPODWIST ¢
II-06pa3HbIM TIOTIEpEeYHBIM ceueHueM. OTKPBITBIH MpOUIb IMO3BOJISET ITPOU3BOIUTH
3aKPYYMBAHUE CTEPXXHS BOKPYT €O MPOJOIBHOM OCU O COBMEIIEHUS IUIOCKOCTEH CrM-
METPUM TOPIIEBBIX CCUCHUM ¢ OCSMU Y3JIOBBIX JIeTaleH, YTO HEOOXOIMMO JUTS BCEX ceTdya-
TBIX 00OJIOUEK, MUMEIIUX (HOpMy, OTIIMIHYI0 OT chepUIECKON. Y3oBas JeTalb TaKKe
M3TOTABIUBAETCS U3 IPECCOBAHHOTO AMOMUHUECBOTO MIPOMIIS, UMEIOIIETO TOTEPeIHOS
CeUeHUE B BUJIE 3BE3/IBI C IMECThIO JydamMu. KaxIbeIit JIyd y3JIOBOM JleTall UMeeT B OCHO-
BaHWM YTOHUYCHHBIN YYIaCTOK — IIEHKY, OOSCIIeUMBAIOIIYIO BO3MOXHOCTE IUIACTUYECKOTO
oTrda B IUTOCKOCTH, TIEPIICHAUKYJISIPHON OCH Y3JIOBOH JIeTalld Ha OIPEACICHHBIN yTroi
(puc.12.32).

Puc.12.32. Y3en coeguHeHnsI CTepXHeH KapKaca alloOMHHUEBBIX OJHOCETUATHIX 000JI0UeK
CTepXHM KpEISTCcS K JIyYaM Y3JIOBOM JETaIM JIBYMS BBICOKOIIPOYHBIMU OOITAMMU,

MIpAYeM UIST OJHOTO W3 OOJITOB — BHYTPEHHETO — CBepICHUE OTBEPCTUM B Y3IOBOM meTa-
JI A CTepKHE TIPOU3BOANTCS IO HOMUHATLHOMY TAAMETpy, a U IPYroro 6oJTa OTBep-
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CTHE BBIIIONHSIIOT ¢ OOIBITNM guaMmeTpoM. JIlodhT B 2- 3 MM obecIIeuBacT BO3MOXHOCTD
TOBOPOTA CTEPXHS 110 JIYIy Y3JIOBOM seTanu Ha TpeOyeMmblit yroi. [Ipu moHTaxe 110 3a-
BEpIIleHUsT COOPKK BCEro Kapkaca OOJITHI He 3aTSITUBAIOT, W TOJBKO ITOCIE TOTO, KakK BCE
2JIEMEHTBI YCTAHOBJICHBI WM KOHCTPYKITHS TIPUHSIIA 3aJJaHHYI0 T€OMETPUUYECKY0 (hopmy,
MIPOU3BOJIUTCS KOHTPOJIUPYEMOE HATSXKEHUE OOJITOB.

IloBepx cTepkHel KapkKaca YKJIQIBIBAIOTCS TPEYrOJIbHBIC ATIOMUHUEBBIC JTHUCTHI TOJ-
muHOK 1,0- 1,2 MM, SBIISIOIIMECS KPOBEIBbHBIM ITOKPBITHEM. JIMCTBI COSIMHSIIOTCS BHA-
XJIECT W KPEISITCS K CTePXKHSM KapKaca ¢ ITOMOIIBIO TIPMKUMHBIX peekK TaBpPOBOTO IIPO-
busg. BogoHETTPOHUITAEMOCTh TOKPHITHS 00eCTICYMBACTCS pa3MeIleHUeM MEX/Ty JTrUCTa-
MU TI0 JTUHUSIM HaxJIeCTa TOHKOTO CJIOST HETBEPJICIOIIEro TepMeTHKA.

K BHYTpeHHE! ITOBEpXHOCTH KapKaca KpeIsaTcs JIeKOpATHBHBIC MAHEIH ITOIBECHOTO
aKyCTUYECKOTO TIOTOJIKA, BBITIOIHSIONINE TaKXe (DYHKITUN TSTUTOU3OISIINN U OTHE3AIIATHI.

C KUCIONMB30BAHMEM JAHHOTO KOHCTPYKTHBHOTO PEICHUS ITOCTPOCHBI: BBICTABOYHBIM
napwiboH BJIHX CCCP mumamerpoMm 21 M, 3JaHME BOJHO-O3J0POBUTEIBHOTO KOPITyCa
nancuoHara <«bepeskm» l'occtpogs CCCP mnponerom 40 M, IIOKPBITHE J1a0OpATOPUM
«MckyccTBeHHBIN HeOOCBOI» HaydHO-MCCIIEIOBATENIHCKOTO WHCTUTYTA CTPOUTEIBHOM
¢du3nKu quameTpoM 27,8 1 BeICOTOU 15,35 M U Ipyrue.

12.4.3.3. Ocobennocmu uzeomosieHus u MoHmadycd. B mpoliecce IPOCKTUPOBAHUSI
METALTMISCKIX KYITOJIOB 0cO00e BHUMAHWE JOJDKHO OBITH Y/IEICHO OOCCIICYCHUIO TOY-
HOCTH W3TOTOBJICHUS U MOHTaXa KOHCTPYKIIWM, KOTOpasl OIpe/ielisieT TPYI0eMKOCTh BO3-
BEJICHUS W BJIMSET Ha HAJIEXKHOCTh U METAUIOEMKOCTh. HU3Kast TOUHOCTHh M3TOTOBICHUS
KOHCTPYKITUH IIPUBOIUT K HEOOXOAMMOCTH BBIITOIHEHHUS IIPU MOHTAXE OOJIBIIOTO 00be-
Ma JIOMOTHUTEIBHBIX MMOJITOHOYHBIX PabOT W CHUXKACT HECYIIYIO CIIOCODHOCTH COOpYXKe-
HUS, B TO Xe BpeMsI HCOOOCHOBAHHO ITOBBIINIEHHBIE TPEOOBAHUS K TOYHOCTH IIPUBOJIST K
YCIIOKHEHUIO TEXHOJIOTUH M3TOTOBJICHUS U YBEIMUCHUIO CTOMMOCTH KOHCTPYKITUHA.

st ycTaHOBJICHUS OITUMABHBIX TPEOOBAHUM K TOYHOCTH HEOOXOJIUM aHaIU3 BO3-
MOKHBIX ITOIPEITHOCTEH BO3BEICHUS COOPYXKECHUM.

MoHTax peOpUCThIX U PEOPUCTO-KOJBIEBBIX KYIIOIOB OCYIIECTRIISIIOT, KaK IIPAaBUWIO,
C UCITOIB30BAHUEM CTAITMOHAPHBIX WK TIEPEIBIDKHBIX OIOp B BUe OarieH Wid mMadT. B
OOJIBIIMHCTBE CIYYaeB WCITONB3YETCS TOJIBKO OJHA IICHTpaJbHAS OIlopa, Ha KOTOpPOit
pasMelnaercs BepxHee KoOJbIo. lIpeaBapuTesibHO cOOpaHHBIC Ha 3eMJIE ITOIyapKH ycTa-
HaABIMBAIOT MOIAPHO JIPYT IIPOTUB JIPYTd, OITMpasl Ha BepXHee W HIDKHee KOJbIo. B mpo-
1ecce MOHTaXa MOJMyapKd BOCIIPUHUMAIOT HATPY3KY OT COOCTBEHHOrO Beca 110 0alod-
HO1, Oe3pacIiopHOit cxeMe. bairHs yOupaeTcs Iociie 3aBepIlIeHUsT MOHTaXa KapKaca.

CnocoObl MOHTaXa CETYATHIX KYIIOJIOB Oojice pasHooOpa3HbL CeTdaThie KYIIOJIa MO-
TYT MOHTHPOBATHCS Ha CIUIONIHBIX JIecax ITORJIEMEHTHO WIM OJIOKaMU, a TakKkKe ¢ HC-
MOJIb30BAHUEM OT/CJIBHBIX OIOp, HA KOTOPBIE OIMUPAIOTCH TIPEIBAPUTEIBHO YKPEIUICH-
HBbIE YaCTU KOHCTPYKITMH. KyTona u3 JIeTKUX CIUIABOB YaCTO MOHTHUPYIOT ITOIpAIlUBAH-
eM OT IeHTpa K KOHTYPY € ITOCTEIIEHHBIM ITOBEMOM YK€ COOpAHHON YacTu KOHCTPYK-
iu. Tt 1orbemMa UCTIOIb3YIOTCS TIEHTPAIbHBIE MAUThI, JIOMKPATHI, HayBHbBIC OAJLIOHBI
W JIPYTHE CPEACTBA. DTOT CIIOCO0 oYeHb (h(PEKTHUBECH, T.K. OOecIleurMBaeT O€30IIacHOe
BBITOJIHEHUE BCEX MOHTAXHBIX paboOT MHUPOKUM (HpOHTOM Ha ypoBHE 3emiu. llpu mac-
COBOM CTPOUTEJIBCTBE MPUMEHSIEMOE CIICITMATU3UPOBAHHOE OOOPYIOBAHNE OBICTPO OKY-
maetcst. CIIOKHOCTb OCYIIECTBICHUSI 3TOTO CITOCO0a BO3pacTacT C YBEJIUYCHUEM pa3Mme-
POB M MAaccChl KOHCTPYKIIMI. st BO3BeJeHMS CETYAThIX KYIIOJOB IpoiieToM 150-200 1
Oosiee METpOB HamboJiee pAITMOHATICH HABECHOHN CITOCOO MOHTaXa KPYITHBIMU OJIOKAMU
MTOJTHOU CTPOUTEIBHOMN TOTOBHOCTH. OH IIO3BOJISIET ITOJTHOCTHIO M30€XaTh MCIIOJIB30BA-
HUS KaKWUX-JIMOO BCIIOMOTATEJbHBIX KOHCTPYKIIUM, oOecIieuynBacT 6e30IacHOCTh padoT.
Bmecte ¢ TeMm, HaBeCHONM MOHTaX TpeOyeT TOYHOTO ydeTa jedopMaliuit OT MOHTAXHBIX
HArpy30K MpH Ha3HAYCHUU Pa3MEpOB KOHCTPYKTHUBHBIX 2JIEMEHTOB M ITOBBINIEHHOTO
BHUMAaHMUI K KOHTPOJIO TOTYHOCTH COOPKM.
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KoHCTpyKTUBHOE pelieHre aTIOMUHUEBBIX OJIHOCETYATBIX OOOJOUYCK OPUEHTUPOBAHO
B OCHOBHOM Ha MO3JIEMEHTHYIO COOPKY HECYIHUX M OTPAXKIAIONIUX KOHCTpyKIuit. Ilo-
CKOJIBKY Macca OTJICIbHBIX JIEMEHTOB He IpeBbinaeT 10 KT, MOHTaX MOXET IIPOU3BO-
JIATBCS € JIETKUX TIEPEABMKHBIX IUTOMIANOK WM aBTOMOOWIBHBIX BBIIIEK, OOCTYXHBaC-
MBIX IIPOCTEHIIIUMU TPY30IIOIBEMHBIMUA yCTpoicTBaMu. JIsT TOKPBITHI TTposieToM 10 60
METPOB, OOBIYHBIX UISI MACCOBOTO CTPOMTENBCTBA TPAXIAHCKUX 3aHUM, MTO2JIeMEeHTHAS
cOopKa OIlpaB/jaHa BO3MOXHOCTBIO CO3JAHUS PA3TUYHBIX apXUTEKTYPHBIX (HOpM Mpu
HUCTIOIB30BAHNH YHUMDUITMPOBAHHBIX COOPHBIX JIEMEHTOB.

IIpoGieMa CHIDKEHUST TPYAOEMKOCTH MOHTAXKHBIX pabOT MMEeT 0co00 BaXHOE 3HAUe-
HUE I DOKphITHid IpoieTtoM 100 M Oosee meTpoB. lIpM Takux Iposerax M3 YCIIOBHS
00eCIIeUeHNS YCTOMIMBOCTH TPeOyeTCs 3HAYMTEILHOE Pa3BUTHE CEYCHUI CTepXHEH B Ha-
MpaBJICHUA HOPMATH K TTOBEPXHOCTH U TIEPEXOJT K JIBYXCETYATHIM (JIBYXCIIOMHBIM) CHCTEMAM.

B macrosiiee BpeMs OCHOBHBIM MPUHITUIIOM CKOPOCTHOTO MOHTAXa SIBISIETCS cOOpKa
KOHCTPYKITUI B KPYITHBIC OJOKK Ha 3eMJIC C ITOCISAYIONIUM MMOTBEMOM UX B IIPOEKTHOE
nosioxenue. st TOro, 4ToObI CBECTM K MHHUMYMY pabOThI HaBEepXy, OJIOKU ITOJIKHBI
WMETh TIOJTHYIO CTPOUTEIBHYIO TOTOBHOCTH, T.€. BKIIIOYATh KaK HECYINHUE, TaK M OTpax-
JTAIOTIINE KOHCTPYKIIMH, TEXHOJOTHYCCKINE KOMMYHUKAITUM, JCCTHUITBI W TUTOIAIKU C
BBIMIOJIHCHUEM BHU3Y BCEro KOMIUIeKca paboT 110 AHTUKOPPO3MOHHOW W IMIPOTH-
BOTIOXKAPHOM 3aIlliTe; BCE MOHTAXHBIC COCJAMHEHUS JOIKHBI OCYIECTBISTRCSI Ha BBICO-
KOITPOYHBIX Oosrax. Hawmbosee pallMOHATBHON CXEMOW MOHTaxa OOJBIIEIPOISTHBIX
CeTYaThIX KYITOJIOB SIBIISIETCS HaBecHasl IosipycHast cOopKa OT (hyHIAMEHTOB K BEpITUHE
0e3 UCITOIh30BAHUS KaKUX-THOO BCIIOMOTATEIbHBIX OITOP.

IIpu UCTIONB30BAHUK HABECHOTO METOJa MOHTAXA MUHUMAIBHOE PACCTOSHUE MEXITY
MOSICAMM  OTIpEeJIeIISIeTCST M3 YCIOBUSI OOecIieueHus Oe30MacHOM U BBICOKOIIPOU3BO/IM-
TEIbHON PabOTBI MOHTAXHUKOB B MEX(pEpPMEHHOM IPOCTPAHCTBE M COCTABISIET IIPH-
MepHO 2,5M (B cBery). Takas BbIcOTa CeUeHUS JOCTATOYHA JUIS CO3JIAHUS KYTIOJIOB
nponeroMm g0 500 M. CoBpeMEHHOE KpaHOBOE OOOPYAOBAHHE ITO3BOJISIET ITPOU3BOIAWTH
[IOIbéM MOHTAXHBIX OJIOKOB Maccoi no 20 T M Iomansio 1o 100 M2 Ha BBICOTY Oolee
120 M. B KaXJIOM KOHKPETHOM CJIy4ac pasMepbl MOHTAXHBIX OJIOKOB ITOJDKHBI Ha3HAa-
4aTbCs € YYETOM KIMMATHICCKUX YCIOBUM MeCTa CTPOMTENBCTBA, BBICOTHI IOTBEMa U
HakKJIOHA OJIOKOB K TOPU30OHTAIIH.

12.4.3.4. Memoos: pacuema. CTaTMICCKUI pacueT METALTMICCKIX KYIIOJIOB BCEX TH-
TTOB HA CTA/INK PpabOvYeTO TIPOCKTUPOBAHUS BBIIOIHSIOT B HACTOSIIEE BPEeMS IO ITPOCTpaH-
CTBEHHBIM PACUYETHBIM CXeMaM C OOS3aTeIbHON IIPOBEPKON CTEEHM TeOMETPHUUIECKOM
HEJIMHEHHOCTH KOHCTPYKITUU. LI 5TOM 1eI UCIIONB3YIOT YHUBEPCATbHBIE ITPOTPAMME,
takue Kak PACK, JIMPA, CIITPUHT, ITAPCEK [8]. IlocienHss IporpamMmma HauOoJjce
a¢hexTrBHA, T.K. OHA pa3paboTaHa CICIMATBHO I CUMMETPUYHBIX TPOCTPAHCTBEHHBIX
cucteM. Pacuer BeImosHSIOT B coorBercTBru ¢co CHull 2.01.07-85, CHull 1I1-23-81%,
CHull 2.03.06-85 mag BceX TUIIOB HArpy30K — ITOCTOSHHOM, TEXHOIOTUIECKOH, CHETro-
BO#, BETPOBOM, celicMuuecKoit. OOg3aTeIbHBIM SBISCTCS pacyeT Ha TeMIlepaTypHbIS
BozseiicTBUs. [Ipy cTaTUYEeCKOM pacueTe HEOOXOIMMO YUUTHIBATh U3MEHEHUS PACUCTHOMN
CXEMBI COOPYXEHUS B IIPOIlecce MOHTaXA.

IIpr TIpOEKTUPOBAHUM OOJBIICTIPOJCTHBIX KYITOJIBHBIX TTOKPBITUM KMCITOIB3YIOTCS,
KaK TIpaBWIO, CKBO3HBIE KOHCTPYKITMH — KaXIBIA HECYIUH 3JIEMEHT IIPEICTABISIET CO-
Ooft hepMy ¢ TapaUICTBHBIMU ITOSICAMU, COSIUHEHHBIMU PEIIeTKONH. PacueT mo mosHoMH
pPAcUu€THOM cXeMe, T.e. ¢ YIETOM BCEeX CTEPKHEBBIX 2JIEMECHTOB ITOSICOB M PEIICTKY, IIPe-
CTaBISICT 3HAYUTEIBHBIE TPYAHOCTHA. B OOIBITMHCTBE CIIyUacB ITOCTYITAIOT CICTYIOIIIM
00pa3oM: KaXIIblil CKBO3HOM CTepXKEHBb B IPOCTPAHCTBEHHOM pacueTHON cXeMme 3aMeHsI-
0T 9KBUBAJICHTHBIM CIUIOIIHBIM, ITPUBEACHHBIC TEOMETPUUCCKIE XapaKTePUCTUKU KOTO-
POTO OIPEEIISIIOT Mpe/IBAPUTEIHFHBIM pacueToM. IS 9TOTO TUIOCKUI CKBO3HOM 3JIEMEHT
KaXJIOTO TUIIOpa3Mepa 3aKpeILISTIOT ¢ OJIHOTO KOHITA M IPUKJIAIBIBAIOT TOCIEIOBATEIHHO
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K JIpYrOMY KOHITY MPOJOJBHYIO CHIYy M MOMEHT, Pa3OXCHHBIC Ha COCTABISIONINAE ITO
nosicaM. [TomyurB M3 pacyeTa IepeMelIeHUsT Y3108, BEIUUCISIOT ITIPUBEICHHBIC KECTKO-
CTH Ha pacTsSLKEHME, CXKaTHue W U3THO.

AHAJIOTUYHBIN pacdeT BBITIOJHSIOT Ha JCHCTBUC MOIEPETHON CHIIBI, IPEBAPUTEIBHO
YBEJIMYUB IIPOJOIBHYIO XECTKOCTh ITOSICOB Ha 4— 5 TOPS/IKOB. BhrumcieHHas BeIMYMHA
MMOTIEPEYHOTO TICPEMEITIEHUST TT03BOJISIET OIIPE/ICIUTh IIPUBEICHHYIO CIBUTOBYIO XECT-
KOCTBh 9KBUBAJICHTHOTO CTEPXKHSI.

Kpome orpejienieHusT KeCTKOCTHBIX XapaKTePUCTUK, IIPEIBAPUTEIBHBIN pacdeT Kaxk-
JTOTt CTEpPXKHEBOM (hepMBbl MO3BOISICT YCTAHOBUTH 3aBUCUMOCTh YCWINNA B JTIOOOM M3 3JIe-
MEHTOB CTePKHEBOH (hepMBbI OT YCIWINI B SKBUBAJICHTHOM cTepxkHe. Ha paHHUX cTaausix
MMPOEKTUPOBAHUS METALTMICCKUX KYIOJIOB I ITIPEJIBAPUTEIBHON OICHKH YCWIWM B
CTEPXHSIX UCTIONB3YIOT PATUIHBIC TTPUOIIDKEHHBIC METO/IBI pacueTa. YCUIUS B TTOJIyap-
K€ PeOPUCTOrO KyToJia MOTYT OBITh OIIEHEHBI €€ PACYETOM HE3aBUCHUMO OT JPYTHX IOJY-
apok. HrxHssT omopa IMpUHUMAETCS MApHUPHO HEIIOABUIKHOM, BEpXHSIS — XECTKOU CO
CcBOOOJION TEepeMeNIeHusT 110 BePTUKAIM — JUIST OCECUMMETPUYHBIX HATPYy30K, W — IIIap-
HUPHOM cO cBOOOIOM ITepeMeIIeHUST TI0 BEPTUKAIA — JIIST HECUMMETPUYHBIX HAIPY30K.

IIpu mpoBepke OOINEH YCTOMYMBOCTA CBOOOMHYIO JUIMHY IOJIYapKH PEKOMEHITYETCS
IPUHHAMATD PABHON [y =,

e / — reoMeTpuyeckas JUIMHA TTOIyapKu (PACCTOSTHUE MEXITY KOJIBIIAMHU TI0 JIyTe);
U — Koa(hDHUITMEeHT CBOOOMHOM JIIMHBI, BRIYUCISIEMBIi 110 hopmyne U = 0,479 + 0,429 H/D ;

H, D - BeIcOTa U THaMETP.

[IpubarkeHHad OlLleHKA HAIPsDKEHHO-ACHOPMUPOBAHHOIO COCTOSHHUS pedpa pedpu-
CTO-KOJIBIIEBOTO KYITOJA MMPU HECHMMMETPUYHBIX HATPY3KaX MOXKET OBITh BBITIOJHEHA 6e3
ydera paboTsl Kojell. [Ipr ocecuMMeTpUIHBIX HArpy3Kax KoJbIla MOTYT OBITh 3aMEHCHBI
3aTSDKKAMM, TUTOIIAIb CCUCHUS KaXIOM 13 KOTOPBIX paBHa (puc.12.33)

A = 245 sin(%), (12.18)

a MOMCHT MHCPITNN
Jp=2gsm(Y), (1219 //

rae AK — IuIomiaab CE€YEHUA COOTBETCT- AM) JM
>/ Ag Ty

AR

T

T

BYIOIIETO KONBIE; Jy — MOMEHT WHEpPIUH
CEUYEeHUS KOJIbIA OTHOCHUTEJBHO TOPU30OH-
TaJbHOU OCH.

Pacyer ceTuaToro Kyroma co 3Be3q4aTon
cxemoit (puc.12.232) Ha oceCUMMETPUYHBIC
Harpy3Ky TAKXe MOXET OBITh BBIIIOIHEH IIO IF
IUIOCKOU pacdeTHOl cxeMme. [IpuBeneHHEIE 77,;777
lromant ¥ MOMEHTBL MHEPHHAN yCIOBHBIX Puc.12.33. Ilnockag pacueTHad cxeMa
MEPUIMOHAIBHBIX pedep BBIUUCIAIOTCA II0 OCECHMMETPHITHOTO KYIIONa
hopmyaMm:

T

T

Ay =2A45co8’y; Jy=2J peos’y, (12.20)

TJle Y — YTOJd MEXKIY OCHIO CTepKHS M TUTOCKOCTHIO MepunuaHa;, Ag, Jg — IDIOMaab 1
MOMEHT MHEPIIUHA CeIeHNST HAKIOHHOTO CTePKHS IIPOCTPAHCTBEHHOMN CXEMBI.

Ilepexon OT YCWIWA B CTePKHSIX YCIOBHOM TUTOCKOM PACYeTHOU CXeMBI K YCIINAM B
CTePKHSX pealbHOM MIPOCTPAHCTBEHHONM CXeMBI OCYIIECTBISIETCS 0 (hopMyIam:
Ny My,

JUTSL HAKJIOHHBIX CTepKHeit Ny =—2—; My=—2M
P H = 2cosy’> T H 2cosy

(12.21)
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Neg . 4y Mg
2sin(n/n) > T K T 2sin(n/n)’
e Ny, My — IpOmoIbHOE YCWINE W U3THOAIOIINI MOMEHT B MEPHUIHUOHAIIBHOM pedpe;

Ny, My - mpoyioiibHOE yCWiIne M U3TUOAIOIINI MOMEHT B HAKJIOHHOM CTEpIKHE;
Np, Mp - IpONONBHOE YCWIIWE W WU3TUOAIONINIA MOMEHT B 3aTSIXKKE;
Ng, My - TIpoNOJIBHOE YCWIIHME W U3TUOAIOTINI MOMEHT B KOJBIIEBBIX CTEPXKHSIX.

JUTS KOJIBIIEBBIX CTepXKHEH Ny = (12.22)

st IpUOIIDKeHHOTO pacyeTa CeTYaThiX KYIIOJIOB ¢ sTueiKaMu, OMM3KUMU K PaBHO-
CTOPOHHEMY TPEYTOJIBHUKY, MOXET OBITh HCITOJB30BAH METOJ, OCHOBAHHBIA Ha aHalo-
THW PETYJISIPHBIX CETYATHIX ITOBEPXHOCTEH CO CIUTOMIHBIMU 000I0UYKaMU. MakcUuMaIbHbIE
YCUIUS B CTEPXHSX CETYATOTO c(HepUIeCcKOro KyMoa ¢ TPEYTOJIbHBIMU STIYCHKAMU MOTYT
OBITh OIIpeJIeIeHBI 110 (hopMyire
N=kqR]I, (12.23)
roe kK — Koa(pPUIMEHT, OIpeae/sieMblit o Tadmuie 12.5 B 3aBUCMMOCTHA OT YIJIOBOU
KOOP/JIMHATHI CTEPXHS (9, OTCUYMTHIBACMON OT BEPTUKAIBHON OCH; ¢ — WHTEHCHUBHOCTH
pacuyeTHOU HATPY3KH; R — pajiiyc KpUBU3HBI KyIToa; / — JUTMHA CTEPXHSI.

Tabmuma 12.5. Benuuunsl koadhduitrnenta & st dopmyrst (12.23)

Harpyska
® TIOCTOSTHHAS cHeToBad BeTpoBasd
cxKaThe pacTsxeHue cxxaTue pacTaxeHue cxxaTue pacTaxeHue
0° -0,29 = -0,29 - -0,25 +0,94
15° -0,31 - -0,31 - -0,27 +0,94
30° -0,37 - -0,36 - -0,29 +0,94
45° -0,47 +0,06 -0,43 +0,15 -0,29 +0,94
60° -0,63 +0,34 -0,58 +0,56 -0,30 +0,94
75° -0,56 +0,69 -0,33 +0,56 -0,63 +0,71
90° -0,62 +1,15 -0,31 +0,48 -0,53 +0,74

IIpn paboueM IIPOEKTUPOBAHWU KYIIOJIOB BCEX TUIIOB OOM3aTEIBHOU SBISIETCS IIPO-
BEpKa CTEICHUW TEOMETPUUECKOU HEIMHEWHOCTH HECYIIel KOHCTpYKIMW. st sToro
JIOJDKEH OBITH BBIMTOIHEH pacyeT KOHCTPYKIIAW MO IMPOCTPAHCTBEHHOU pacyeTHON cxeme
C YYETOM YIIPYTHUX IIEPEMEICHUI Y3JI0B Ha JeUCTBAEC HaWMOoJee HEOIATOIMPUSITHOTO CO-
YeTaHWS HArpy3oK. YCWIWd B DJIeMEHTax Kapkaca, IOJyYeHHBIE €ro pacueToM IO Je-
GopMUpPOBaHHON cXeMe, OYAyT IPEBBINATh YCWIWA JTWHEHHOTO pacyera. Heobxommumo
CTPEMUTHCI K TOMY, UYTOOBI 2TO IpeBBIIIeHKe He mpeBocxoawto 10-15 %. OCHOBHBIM
KOHCTPYKTABHBIM IIPUEMOM, ITOBBIMIAIONINM KECTKOCTh KOHCTPYKITUHU, SBISETCS YBEJIH-
YEeHWE BBICOTHI CEUCHUS 2JIeMEHTOB. BricoTa ceueHUd pebep peOpUCTO-KOMBIEBBIX KYITO-
JIOB HE JIOJDKHA OBITh MeHbIme 1/50 pamuyca KpUBU3HBL [Tt ceTIATHIX KYIIOJIOB 3TO OT-
HOTIIeHre MOXeT cocTapnsTs 1/200...1/250.

Ha HavambHBIX CTagusIX IIPOCKTUPOBAHUSA CTEIIEHb T€OMETPUUYCCKON HEIMHEUHOCTH
KOHCTPYKITAH CETYATOrO c(hepriIecKOro KyIToia MOXET OBbITh OIfeHEHAa OTHOIICHUEM CyMMap-
HOM pacyeTHOI HArpy3KH K BEpXHEU KpUTHUCCKOU HArpy3Ke, BEIMUCISICMOU 110 hopMyIie

— EAi
PR
rme E - MOIyh YIIPYTOCTH MaTepuaia; A — TUTOIIAaIb CCUeHWS CTepKHSA (JUTS IBYXCeTda-
TBIX KYTIOJIOB CyMMapHas IDIOIMAIb JIBYX ITOSICOB); i — pajilyc MHEPIAA B paaraIbHOMN
IDTOCKOCTH;, [ — CpelHss IIWHA CTepXHSI; R — paanyc KpWBU3HBI TOBEPXHOCTH; p — TIa-

Pip =49 (12.24)

pPaMeTp, Y‘II/ITI)IBaIOL[[I/II)'I CHMXKCHHNEC KpI/ITI/I‘IGCKOfI Harpyskm 3a CYCT BO3MOXHBIX OTKIIO-
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HeHUIX  (OpMBI  IIO-
BEPXHOCTU OT HOMMU-
HaJIbHOM, KOTOPBI
olpesiesiIeTcd 1o Tpa-
¢uky pwuc.12.34 B 3a-
BACUMOCTH OT [apa-
MeTpa HadaJlbHOTO OT-
KJIOHCHUSI, BBIYUCIISIE-
Moro 1o (popmyiie
S
AT
0 - JoIycKaeMoe OT-
KJIOHCHWE [[JIMHBL TIpH

M3TOTOBICHUM.
®opmyna  (12.24)

(12.25)

Ilapamemp Kpumuueckori Hazpy3Ku p

~

0,8
0,7
0,6
0,5
0,4
0,3
0,2

01 02 03 04 05 06 07 08 09 1
Llapamemp eayounv Havarvroli noemou Ly=f, /i

1,1 1,2 1.3

Puc.12.34. 3aBUCUMOCTH IIapaMeTpa BepXHEeH KpUTHUECKON Harpysku

BBIBE/ICHA B IIPEIITOJIOXEHUN YIPYTOH paboThl Martepuaia KOHCTPYKITHMH. Kputudeckas
Harpyska, BBIYUCJICHHAS 110 3TOH hopMyse, He MOXET CIYKUTh KpUTEpHUeM OOIIei yc-
TOWYUBOCTH CETYATOTO KYITOJIa, TAKXe Kak U dopMmyia Ditiepa — KpUTEpHUEM YCTOMIMBO-
CTH CTePXKHS M3 MaJIOYLIICPOIUCTON cTam ¢ THOKOCTHIO A < 100.

Bepxmsis kputrdeckast Harpys3ka ceTdaToro KyIiosa, BeIMHCIIeHHas 1o dopmyrne (12.24)

JIOJDKHA, KaK MPaBwio, B 5-10 pas MpeBBIIIaTh OCPEIHEHHYIO PacIeTHYIO HATPY3KYy.

It ceT4aToro Kyrojia ¢ XKeCTKUMU Y3JIaM{ B PagUalbHON IDIOCKOCTH TPUOIIKEH-
Has MeToJKa ITombopa CeUYeHWN CTepKHel, oOecIeurBalonas oOIIyi0 YCTOWIUBOCTh
KOHCTPYKIIAM, 3aKJII0YACTCSA B CICAYIONIEM.

Pacuernas mimHa cxa-
TOTO CTEPXHSI KapKaca BBI-
qucisieTcs 1o opmyie

L =1, (12.26)
rne [/ - TeoMeTpuUyecKas
IUTAHA, paBHAS PACCTOSHUIO
MEXJy y3lamMu; U — Ko3d-
(UIUCHT CBOOOTHON [IIV-
HBI, OIpPENeIIeMbIi  IIO
rpa¢puky puc.12.35 B 3aBU-
CUMOCTH  OT IlapaMeTpa
YCIOBHOWM JUIMHBI CTEPXKHS,
paBHOU

v=—ro  (12.27)
N

IIpoBepka Hecymeit
CIIOCOOHOCTMT BHEIICHTPCH-
HO CXaTOTO CTEPXKHI MO-
XKeT OBITh BBEIIIOIHCHA B
cootBercTBUU cOo CHull Ha
pacdeTHBIe YCWIHNSA, MOIY-
YeHHBIC W3 JIMHCHHOTO
pacdera.

Hma  nByxceTyaTBIX Ky-
MOIIOB, KAaXIBIA CTEepXKEHD

Koappuyuenm ceo600H0Y OAuHbl CMEPICHEN |1

15
14
13
12
11
10

A v N %

“w

1 2
Ilapamemp ycao6Hou Onunbl v = %F

Puc.12.35. 3aBucumocTs KoahduimeHTa CBOOOTHON ATUHBL
CTepXKHel ceTyaToro KyImola [l OT TMapaMeTpa YCIIOBHOM TMHBL V
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KOTOPBIX TIPEJICTARISIET co00i hepMy ¢ MapaUIeIbHBIMUA TTOsSIcaMi, KO3MMUITHSHTHI ¢ 1
©, CIeyeT TPaKTOBaTh He KaK KO3 UIIMEHTH CHUKEHUS PacueTHOTO COIPOTHBICHUS,
a Kak Ko3(GUITUESHTHI YBEIMICHUS PACUCTHBIX YCUIWA. B COOTBETCTBUU ¢ 3TUMU KO3(-
urmeHTaM JTIOJDKHBI OBITH BBIYMCICHBI YyCWINS B Tosicax. IIpoBepka YyCTOMYMBOCTH
OTJICTIBHBIX TIAHEJICH ITOSICOB JOJIKHA BBITOJTHATHCS HA YCWINS, YBEJIMICHHBIC JIEICHUCM
Ha @ WIH @, .

W3 rpapuka prc.12.35 BUAHO, 9TO IIpHA v > 3 KO3POUIIUCHT CBOOOIHON JJIMHEI paBCH
eIUHUIIE. DTO 03HAYAET, YTO MPU COOTBETCTBYIOIIMX COOTHOIMCHUSIX KPUBU3HBI ITOBEPX-
HOCTH, M3THUOHOM KECTKOCTHU CTEPXKHS M €TO JIUTMHBI, KAXIIBIH y3€s SBIsSeTCS HE YIIPYro-
MOJIATIINBOM, a abCOTIOTHO XeCTKOM oropoit. Takue Kymojla MOTYT OBITh 3aIpOEKTHPO-
BaHBI ¢ MAPHUPHBIMUA y3JIaMU.

TloTepst yCTOMYMBOCTH IIAPHUPHO-CTEPXKHEBBIX CETYATHIX KYIIOJOB 3aKI0YaeTCs B
MIPOJABIUBAHMY K IEHTPY KPUBU3HBI OJTHOTO U3 HauboJiee 3arpyKeHHBIX y3i10B. KpuTi-
yeckasl y3JI0Basi HATPY3Ka MOXET OBITh BRIYUCIICHA T10 (hopMyJie

P = 2EAB> - p (12.28)

Ille p — MapaMeTp CHIDKCHMS KPUTUISCKOM HATPY3KW, YIUTHIBAIONTAA HepaBHOMEPHOCTh
3arpykeHusl Y3JI0B ¥ HAYaJIbHBIE OTKJIOHEHUS OT MCXOJIHON cheprIecKOol MTOBEPXHOCTH,
P=1/2R - yroys HakJIOHA CTepXHEH K KacaTeJbHON TUIOCKOCTH B y3ie; E — MOIyib yII-
DYTOCTH CTEPXKHS; A — TUIOINIAIb CCUCHUS CTEPXKHS.
ITapaMeTp p eCTh MaKcUMaJbHOE 3HaUYeHUe (GYHKITAN
Py H1-8 -9@ -2, -9 (12.29)
41-m)+2Q2m +1)(Ey + &)
Ipu u3MeHenun & B mHTepBage 0<E<],
e &=a /B - Oe3pasMepHEI TmapaMeTp Ipormda y3na; & =0y /B — Oe3pa3sMepHBIA mapa-
MeTp HayaJbHOTO IpOoruda ysia; m=p,/p; — NapaMeTp HEepaBHOMEPHOCTH HAIPYXCHUS
COCEITHUX Y3JIOB; ¢L — YTOJI TIOBOPOTA CTEPXKHS B PAJIHAIBHON IIOCKOCTH B IIpoliecce Jie-
dopmarum; oy — HaYaIbHBIN YIOJ IMTOBOPOTa CTEPXKHS 10 OTHOIIEHUIO K HOMUHAIBHOMY
[MOJIOXKEHMIO; p;— HAarpy3ka Ha paccMaTpUBacMBI y3eld; p, - Harpy3ka Ha COCEJHUMA

y3ell.

HavaypHble HENPaBWIBHOCTA (HOPMBI, 3aKJIIOYAIOIIHNECS B OTKIOHEHWU OTICIbHBIX
Y3JI0B OT WCXOJHOHN chepHUecKOil ITOBEPXHOCTH, BO3HUKAIOT B Pe3y/IbTaTe HETOYHOCTH
W3TOTORICHUS OTACIBHBIX CTepXXHe. PacueTHoe 3HAYCHME mapaMeTpa &, MOXHO BBIUMC-
JIATH IO (popmyIIe

5
~0,65-2 12.30
E.!O le ( )

e & — JIOYCK MpH U3TOTOBICHUN OT/IEIBHBIX CTEPXHEH; / — JUIMHA CTePKHS.

KosdduimeHTB HEpaBHOMEPHOCTHA 3arpyKeHUS JUTS TMOCTOSHHOW W BETPOBON Ha-
Tpy30K Oim3ku K enuauiie. KosdduimeHT HepaBHOMEPHOCTH I CHETOBOW HATrpy3KH
MOXeT OBITh IPHUHAT paBHBIM 0,5.

[lapamMeTp p ¥ COOTBETCTBYIONIEE 3HAYCHUE Cy, MOTYT OBITH ONPEIEICHEI 10 rpadu-
Ky puc.12.36. CIuronrable KpUBEIE Ha 3TOM TpaduKe IIPEJCTABISIIOT cOOOM THMHWI pPaB-
HBIX 3HAUCHW MapaMeTpa p B 3aBUCUMOCTH OT &y W /1, a IIYHKTUPHEBIC KPUBbBIC — JIH-
HUM DaBHBIX 3HAYCHUH IIapaMeTpa Ipormba &, COOTBETCTBYIOIIETO BEpXHEH KpH-
THYeCKO Harpyske. Hampumep, msa £y=0,14 u m=0,24, p=0,165 u §;,=0,31.

MakcumarnbHast y3710Basi Harpyska JIOJDKHA OBITh MEHBINE KPUTUYECKON HArpy3KH,
BBIUUCIICHHOM 110 hopmyre (12.28).

P < Pip (12.31)
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Puc.12.36. 3aBUCHMOCTDH KO3 GUINMEHTAa CHIDKEHI KPUTHIeCKOI HaTpy3KH OT
TMapaMeTpoB HAYATFHOTO OTKIIOHEHUS Y3JTIOB £y M HEpaBHOMEPHOCTH HATPY3KH M

OHAKO 3TO YCIOBUE SIBIISICTCS HEOOXOAMMBIM, HO He AOCTATOYHBIM. JIT0ObIe YTIIOBBIC
IepeMeleHNs CTepskKHe# o> 0 MPUBOJAT K YBEIMUECHWIO YCWIAA B HIX, YTO HEOOXOIMMO
VIUTHIBATh TIPW IIPOBEpKe HecyIeil crocobHocTr. KoahdUImeHT BO3pacTaHUs IIpo-
JOMBHOM CHITHI MOXKET OBITh BRIYUCICH II0 (hopMyiIe

1

k ¢, —¢ (12.32)
Suavenue £ ompefiesgeTcss U3 pelleHus ypapHeHud (12.29) mpu p=plpy,, THe p -
pacueTHas y3JioBas Harpyska. l[IpoBepKa yCTOMYMBOCTH KaXJIOTO CTEPXHS [TOJIKHA BBI-
TTOJTHATHCS Ha BEJIMYHMHBI PACUCTHBIX YCWIWA JTUHEHHOTO pacdera, YyMHOXEHHBIC Ha KO-
s¢pduimernT k. Kak yxe oTMedanoch BBIIIE, HE CIEAYeT JTONYCKaTh 3HAYECHU Koapdu-
MCHTa HEJIWHEHHOro BoO3pacTaHuUd ycunwii Oomee 1,1-1,15. PekoMeHuyeTcsd Takxke
MPUHUAMATh THOKOCTh cTepxkHel He 6omee o=80-90, B IpOTUBHOM clay4yae HEOOXOIAMO
JTOTIOTHATEIBHO YUYUTHIBATh BIUSHUE CHUKCHMS WX IPOJOJBHOM XECTKOCTH HA BETUYU-

HY KPUTHYECKOW HATPY3KMU.

12.5. KOHCTPYKITAM NOKPLITUN BUCAYETO THUTIA

12.5.1. Oommue noaoxenna. Knacenpukamusa. OgamM m3 HanOollee pallMoOHAIBHEBIX
peIIeHr TIpoOIeMbl OGONBINEIIPOICTHRIX MOKPBITAH SBISICTCS IIPUMEHEHIE KOHCTPYK-
MU BUCSYETO THUIIA, B KOTOPBIX OCHOBHEIC HeCYINe, Hauboaee HarpyKeHHbBIC 2JICeMEHTEI
paboTaoT Ha PACTSLKEHHWE WM MOTYT OBIThH BBITIOIHEHEI M3 BBICOKOIIPOYHEIX MaTepHAlOB,
YTO IIO3BOJISICT CYIECTBCHHO CHU3UTH MAacCy MOKPBITHSA, a CIIeIOBaTeIbHO, M pacXoAbl HA
HIDKeIeXKaIlie OIIOPHEIC KOHCTPYKITAM: KOJIOHHBI, (DYHIAMEHTHI U T.1.

Hecyrmue simeMeHTHI TOKPBITHI BUCAIETO TUIIA Yallle BCETO BBITOIHIIOTCS U3 TMOKMX
WIN XeCTKMX HUTe — BaHT. Takue ITOKPEHITUS HA3BIBAIOTCS BAHTOBBIMU. BaHTBI MOTYT
OBITh BBITIOJHEHBI M3 OOBIYHOTO IIpoKaTa (IMBeUIepa, IByTaBpa), a Takke (hepM, KPYIibix
apMaTypHBIX CTepXKHEH, IYYKOB U IIPAMEi M3 BLICOKOIIPOYHOI IIPOBONIOKH, CTATBHBIX
CIIMPANTbHBIX KaHATOB — TpocoB. Kpome ToOro, BHCSIME IIOKPBITHSI MOXHO CO3JIaTh M3
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TOHKHX METALTUYCCKUX JIMCTOB. B 5TOM cilyyae MOKPBITHE MPE/ICTABISIET CODOM TOHKO-
CTCHHYIO OOOJIOUKY WJIM MeMOpaHy. Marepranl B BUCIYMX ODOJIOYKAX padOTaeT B JABYX
HAIIpaBICHUSX; KPOME TOTO, B OTJIMYME OT BAHTOBBIX ceTeil MeMOpaHBI MOTYT BOCIIPH-
HUMATH CABUTAIOIINE YCUTHS.

TIOKpBITAS BUCSYETO THUIIA MOTYT COCTOSITH HE TOJBKO W3 BIEMEHTOB, pabOTAIONIAX
Ha pacTsDKeHWE, HO BKIIOYATH B ¢€0S M KECTKUE JIEMEHTHI, BOCIIPUHUMAIOINIAE YCHITHS
cKaThs W u3rnba. Takue MOKPHITHS MPUHSITO HA3bIBaTh KOMOMHUPOBAHHBIMU.

IIo OCHOBHBIM KOHCTPYKTUBHBIM TIPU3HAKAM ITOKPBITUS BHUCSYETO THUITA MOTYT OBITh
KIacCUUITMPOBAHBI CIICAYIONIUM 00Pa30OM.

Ilo Tuiy HecyIux KOHCTPYKITUI: IMOJBECHBIE (B TOM YKCIEe KOHCOJIBHO-BAHTOBBIC);
JIBYXITIOSICHBIE CHUCTEMBI (M3 THOKHX DJIEMEHTOB W KOMOWHUPOBAHHBIC); OHOIIOSCHBIC
CUCTEMBI (M3 TMOKUX 3JICMEHTOB W KOMOWHWPOBAHHBIC); MeMOpaHBI (OJHOIIOSICHBIE U
JIBYXITIOSICHBIE — «KECTKHE MEMOPAHEBI»); XXECTKUE BAHTHI.

Ilo dopme TOBEpXHOCTH: HMUIWHIAPUYECKAs WIM KOHUYecKas (HyJIeBasg TayccoBa
KpUBU3HA), cheprueckasi, SILITANTAYECKAS W T.II. (ITOJOXUTEIbHAS TayccoBa KPUBHU3-
HA), CEUIOBUIHBIC — THUIA TUIEPOOIMIECKOTO ITapadoionna (oTprilaTeIbHasl rayccoBa
kpuBKU3HA). 1o crmocoby cTabuIu3aIuu: IpUrpy3oMm, GopmMoii TOBepXHOCTH, JOTIOTHM-
TEJIBHBIMU 3JIEMCHTAMU W COOCTBEHHOU W3TMOHOM XECTKOCTBHIO, IIpe/BAPUTEIBHBIM
HarpstkeHreM. [lo crmocoOy BOCTIpHSTHS paciiopa: 3aMKHYTBIM OIIOPHBIM KOHTYPOM
(BHEITHEOE3paCIIOPHBIE CUCTEMBI), 3aTSOKKON WM PACIIOPKOM (BHEITHeOe3pacIopHbIe
CHCTEMBI), PA3OMKHYTBIM OITOPHBIM KOHTYPOM B COYETAHHUU C TIOAKOCAMU, YCTOSIMH
WUIN OTTSDKKAMUF, TUOO TOIBKO ITOJIKOCAMU, YCTOSIMU VI OTTSDKKAMU (BHEIITHepacIiop-
HBIC CHCTEMBI).

Ha mpakTuike Kaxjoe pealbHOe COOPYKEHHE MOXET 00a/laTh HA0OpOM MePEeUUCICH -
HBIX IIPU3HAKOB U X KOMOWHAITHEH.

12.5.2. TenaeHnuu pa3BUTHS U NpuUMepbl pemeHuii. 11oKppITHS BUCSYEro TUIIA B CO-
BPEeMCHHOM WX TOHMMAHWK BIEpBbIe OBUTA IpuMeHeHBI B Poccum erme B 1896 T.
B.I'.IllyxoBbIM B Y4eThIpeX IMaBUJIbOHAX Ha pMapke B Hiknem Hosropoge [12,13].

PactipocTpaneHiie B MUPOBOI TTPAKTUKE CTPOUTEIHCTBA BUCSINE CUCTEMBI TTOKPBITHIA
TMOJYIMIIA B TIOCJIEBOCHHBIE TOBI. X TIPUMEHEHUIO CITOCOOCTBOBAIIO, HAPSTY ¢ HEOOXO-
JIAMOCTBIO ITEPEKPBITHST OOIBINKUX IMPOCTPAHCTB, ITOBCEMECTHOE PACIIPOCTPAHEHUE BBICO-
KOITPOYHBIX KOHCTPYKITHOHHBIX MaTEPHUAIIOB.

IIpenigrcTBHEM WX OOJiee IMUPOKOMY MTPOHUKHOBEHUIO B MPAKTUKY CTPOUTEIBCTBA
SIBIUJTUCH JIBA OOCTOSITENIBCTRA: HEOOXOIMMOCTD BOCIIPUSITHS OOJIBIIMX PACTIOPHBIX YCUITHH
W TO, YTO OCHOBHOE JOCTOMHCTBO BUCSUUX ITOKPBITUM — WX JETKOCTh M BO3MOXHOCTH
MIPUMEHCHUST BBICOKOIIPOYHBIX MATEPUAIOB — OJHOBPEMEHHO OIIpEe/sieT W TJABHBIH
HEIOCTATOK, IPUCYINIUI STUM KOHCTPYKITHUSIM — IIOBBIIIEHHYIO JIe(POPMATUBHOCTD, OCO-
OCHHO O] BO3/ICHCTBIEM HEPABHOMEPHBIX HATPY30K.

TTosToMy pa3BUTHE KOHCTPYKTHBHBIX (hOPM BUCSIUX ITOKPBITHUIA 10 HACTOSIIETO Bpe-
MEHHM BO MHOTOM CBSI3aHO C ITOMCKOM 0o0jee COBEpPIICHHBIX (hOPM M METOJOB BOCIIPH-
SITUST PACTIOPHBIX CVJI U TTOBBIIIIEHUS KXECTKOCTH W CTAOWMIU3AITMH BUCSIINX CUCTEM.

1. BuewnepacnopHoie u 6HeuHeGe3pacnopHeie cucmemsl. K BHETTHEPACIIOPHBIM
OTHOCSITCS CUCTEMBI, B KOTOPBIX PACIIOPHBIE CHJIBI TEM WJIM MHBIM CIIOCOOOM Iepe/aloT-
csl B YPOBEHB OCHOBAHHUS COOPYXCHUS M BOCIIPMHUMAIOTCS CIICITUATBHBIMU (hyHIaAMCH-
TaMu Wi aHkepamiu. K BHeITHeOe3pacIlOpHbIM — CUCTEMBI, B KOTOPBIX PACTIOPHBIC CH-
JIBI BOCIIPMHUMAIOTCSI HETIOCPE/ICTBEHHO B YPOBHE 3aKPEIUICHUS TMOKWUX 3JIEMEHTOB I10-
KPBITUSI Ha COOTBETCTBYIOIIMX 3aMKHYTHIX OITOPHBIX KOHTYpax B IIPOCTPAHCTBEHHBIX
KOHCTPYKITUSIX JIMOO MPOTSKEHHBIMU PACIIOPKAMM, €CI KOHCTPYKITUS paboTaeT IIo
IUIOCKOH cxeMe.
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B cooTBEeTCTBMM ¢ 3THM TaKue KOHCTPYKTMBHO Pa3IAYHBIC COOPYXEHUS, KaK 3CTPaI-
ueiit 3an B [Tamanre (puc.12.37) u onuMnOuiicKuit 6acceitd Ha 1mpociiekte Mupa B Mock-
Be (prc.12.38), UMeroIKe KeCTKUE OIIOPHBIE KOHTYPHI B BUJIE JIBYX apoOK; IUIaBaTCIBHBIH
OacceitH B XapbKOBe M ODINECTBEHHBIN 1IeHTp B Slare (prc.12.39), uMerolmne pa3oMKHYThIE
OITOpHBIC KOHTYPHI B BUJIE MPSIMOJIMHEHHBIX TOPITOBBIX OAJIOK; rapax IS aBTOMOOWICH B
KpacHosipcke, MMEIOIAN OTTSIKKY, a TakKke J00as IUIOCKas, HecaMOypaBHOBEIICHHAS
KOHCOJIbHO-BAHTOBAS CHUCTEMA — SIBJISIIOTCS BHEITHEPACTIOPHBIMU KOHCTPYKITUSIMH.

/=

|
ap
1

Puc.12.37. KOHCTpYKTHBHAd cXeMa 3CTPagHOTO Puc.12.38. IlokpeiTe OMMMIUACKOTO Oac-
3asa B Ilamanre ceiiHa B MoOCKBe: a — IUJIaH; § — IOIePeUHbIH
1 — ONIOPHBIA KOHTYp; 2 — HeCcylllue BaHTHI; paspes; I — XKeCTKHe BaHTBI; 2 — OIOPHBIN
3 — Hanpsramolnue BaHTBI KOHTYp; 3 — cToiiKa; 4 — KOHTpdopcC
o~
|<—

[N R | S S S | S Sey——

11400 (R =100,5 m)

Puc.12.39. Ob61mecTBeHHEIN TIeHTp B SnTe (O70K-TTaHe b TTOKPHITHA )

C nmpyroif cTOpOHBI — IIOKPEITHE Iexa 3aBoga «Komipeccop» B MockBe, anrap B Pure
(puc.12.40), yauBepcasbHbIN criopT3an B M3maitmoBe (Mocksa, puc.12.41), pelHOK B
Kpacuosipcke (puc.12.42), cnoprkomivieke uM. Jleanna B Cankt-IletepOypre, crajnon
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«Onmumnuiickuit> B Mockse (puc.12.43), crosgHKa I aBTOMOOWICH B YcTh- MuMcke
(puc.12.44) w1 T.7., UMCIOIINE KPUBOJIWHEHMHBIC IUIAHBI, OOIAIAIOT 3aMKHYTBIMU IIpO-
CTPaHCTBEHHBIMHU XECTKUMU KOHTYpaMU M SBJISIIOTCS BHeEITHeOe3paciopHbIMU. [Ipumep
IUTOCKO¥ ©e3pacropHOit CHUCTEMBI, B KOTOPOI pACIIOPHBIE YCHWJIMS BOCIIPUHUMAIOTCS
pacropkoit (B TaHHOM cilydyae — XECTKOW apKoif) mokasaH Ha puc.12.45.

~

| $E
N~ T =TT - A3
TR
| | | | |
| | | | |
| | [ | |
§ | | | | |
© T
| | [ | |
3 I | [ | |
S [T e
%% é%f/ —!—_L__C_\j:\ |
1 | =] LY,
b2
1-1 2
\Y NN/ N/N/N/X

105000

1

=

30000

6000

2-2
v

60000

Puc.12.40. MeMOpaHHOe ITOKPBITHE aHTapa C IOJBECHBIM KPAaHOBLIM OOOpPYIOBAHHEM
1 - mMeMOpaHa; 2 - KOMOMHUPOBaHHBIEC (PepMBIl; 3 — IMIIPEHTEIbHBIN JIeMeHT

Puc.12.41. KOHCTpyKTHUBHAd cxeMa
YHUBEPCAIIbHOTO criopT3aia B M3maiiioBe B MockBe
1 - MeMOpaHa; 2 - ONOPHBIA KOHTYD;

3 — IUaToHAJIbHBIE TATH

3\%‘? :
oG

40000

Puc.12.42. KenezobeTtoHHasd BUCAYAs
000IouYKa, KBagpaTHas B IDIaHe; IDIAH
TOKPHITHSI phIHKA B KpacHosgpcke
1 — BaHTHI; 2 — MOABECKH; 3 — KOJIbILIEBOM
OTIOPHBIA KOHTYD; 4 — IPIMOJIMHEHHBII
OTIOPHBIH KOHTYP
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Puc.12.44. KoOHCTpYKTHMBHAd cXeMa TMOKPBITHSI CTOSHKHU JJIS TPY30BBIX
aBToMOOWIel B Ycrh-UnmuMcke: 1 — Xele300eTOHHBIE KOJIOHHBI; 2 — XKe-
J1e300€TOHHBII OIOPHBIN KOHTYpP; 3 — MeMOpaHHas 1aTpoBasd 000JI04YKa
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Puc.12.43. IlokpeITHEe YHHUBEPCAIBHOTO cTaguoHa «OIUMITHHCKU» B MOCKBe "
a — TUTaH TOKPHITUS; 0, 8 — TMPOAOIBHBIN W TTOMIEPETHBIN pa3pe3bl COOPYKEHUT
COOTBETCTBEHHO; [ — MeMOpaHa; 2 — peOpa XecTKOCTH; 3 — OIOPHBIH KOHTYD;
4 — MOHTaXHBIH OJIOK ¢ MeMOPaHOH; 5 — CBI3M MEXIY MOHTaXHBIMHU OJIOKaMU

i

Puc.12.45. Tlonepeunstit paspes JdBopia criopra «3eHUT> B CaHKT-
IleTepOypre
1 - cranmpHag apka; 2 - BaHTa; 3 — TpodUINPOBAHHBIN CTAIIBHOW HACTHII
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BrernraeOe3pacIopHBIe TIPOCTPAHCTBEHHBIC CUCTEMBI, B TIOTHOM Mepe obiamas apxu-
TEeKTYPHOU BBIPa3UTEIBHOCTHIO, OTBEYAIOT IMPOCTHIM ILIAHMPOBOYHBIM pelieHmsIM. [lo
STOM TPUIWHE TaKWe TPOCTPAHCTBEHHBIC CHCTeMBI, KaK cdepruiecKie, IMaTPOBBIC WA
CeIIOBUIHBIC KPYITIBIE, SIUTANTHYCCKIE, a Takke MHOTOYTONBHBIC B IUTAHE, TOTYIMIA
MIPEUMYTIIECTBEHHOE PACIIPOCTPAHCHUE.

OTevecTBCHHBIM OIIBIT, CBUIICTEIBCTBYET TAKXKE, UTO BIIONHE KOHKYPEHTOCTIOCOOHBI-
MW MOTYT OBITh BHEITHeOe3pacOpHBIe BUCIUME ITOKPBITHS IIPSIMOYTONBHBIC B IDIaHE,
OCHOBHBIC HECYIHe KOHCTPYKITMI KOTOPBIX PabOTAIOT IT0 TUTOCKOM (WITH KBa3HUILTOCKOLL)
cxeme (puc.12.40, 12.41).
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Puc.12.46. [IByx1I0osICHBIe BAaHTOBEIE CHCTeMEI OKPBITHIT JBop1ia crmopTa «HO0mieitnbrii»
B Cankr-IlerepOypre (a) m ABopia cniopta B baky (6)

2. Qopmol U Memoosl NOBBIULEHUS HCECMKOCMU U CIMACUAU3AUUL GUCAYUX NOKPbIMUIL.
OCHOBHBIC METOJIBI CTAOMIIM3AITAH IICPEYUCICHBL B 1.12.5.1.

Meto CcTAOWIM3AIIUM BUCSYMX ITOKPBITHH IIPUTPY30M KOHCTPYKTUBHO Haubosee
npoct. OH TIPUMEHSICTCS] TJIABHBIM 00pa3oM ST CTAOWJIM3AITMKU OT BETPOBBIX HAIPY30K
OJTHOCJIOMHBIX, HE MUMEIONUX COOCTBEHHOU M3TUOHOM XKECTKOCTA BUCSINX KOHCTPYKITHH
HYJIeBOH WM MTOJOXUTEIBHOM rayccOBOM KPUBU3HBI. [IprMepoM TaKOTO pereHus STBIIsI-
eTcs TOKPBITHE YHUBEpCAIbHOTO criopT3aia B MamaitioBo (puc.12.41), KoTopoe BBITIOI-
HEHO B BUJE OTHOCIONHOM ITUIMHIPUICCKON MeMOpaHbl. B 11e10M METO/ cTaOWIU3aITHI
IpurpysomMm maiod¢hGekTHBeH M HEIKOHOMHYEH, T.K. B CBA3U € OOIMUM YBEIMUCHUCM
Harpy3Ku Ha COOPYXKEHHE BO3pacTaeT W PacXoJl MAaTepHUaioB Ha BCE HECYIE KOHCTPYK-
MU OT TOKPBITHS 10 HYHIAMEHTOB.

Merton cTabmmuzariuu GopMoil MOBEPXHOCTH IPUMEHSIETCS (HAUOOJee YacTO COBME-
CTHO C TIPeIBAPUTEIBHBIM HAIIPSIKCHUEM) JIISI OJHOCIOMHBIX KOHCTPYKITUM OTpUIIaTelh-
HOM TaycCOBOUM KPUBU3HBI CEIOBUIHOTO THMA. PAKTUIECKHU STU CUCTEMBI MOTYT OBITH
JIBYXCJIOMHBIMK, OHAKO B HUX PACCTOSHUEC MEXIY CTAOWMIM3UPYIONICH U HECYIeH CHc-
TeMaM{ KOHCTPYKTUBHO CBOJIMTCS K HY/I0. Ilocie mpeaBaprTeIbHOTO HAIIPSDKEHUS CTa-
OMJIM3UPYIOIIEH CUCTEMBI CEJNTOBUJIHBIC ITOKPBITHS CIIOCOOHBI OJMHAKOBO XOPOIIO pabo-
TaTh Ha paclipejie/IeHHbIC HArPy3KHU JII0OOTO HaIlpaBieHus. [[puMepaMy TaKOTO pPeIeHUs
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SIBIISTIOTCS. TIOKPBITHSL BeJoTpeka Oe3 IpeaHanpstkenus B KpouiarckoMm, MockBa, TeBUe-
cKOM 3cTpasbl B TaswmnHaHe, scTpagHoro 3aia B [lasanre cOBMECTHO ¢ IIpeIHAIIPSDKEH -
eMm (puc.12.37). Metroja crabumusaniuid HopMoil MOBEPXHOCTH HE TPEOYET YBEIHUICHUS
MMOCTOSTHHOM HArpy3KM CBEPX MUHUMAIBHO HEOOXOAUMON IO TEXHOIOTMYECKUM COoo0pa-
KEHUSIM, OJTHAKO caM 110 cebe He obecTeurBaeT BOCIIPUSTUASI 3HAUYUTEIBHBIX COCPEIOTO-
YEHHBIX HArpy30K.

MeTopl CTAOWIM3AITAM JIOTIOTHUTESIBHBIMUA 2JICMEHTAMI W COOCTBCHHON M3TMOHOM
KECTKOCTBIO YacTO OJIM3KH 110 KOHCTPYKTUBHOMY BOIUIONICHHI0. KOHCTPYKTHBHO POJIb
JTOTIOTHUTEIBHBIX 2JIEMEHTOB BBITIOJHSIOT OaNKW, apKu W (hepMbl, BAHTOBBIE (HEpPMBI,
OTTSDKKK ¢ T.0I. C 3TUX MMO3UITMHA BCSIKad KOMOWHUPOBAHHAS BUCSYAs] CHUCTEMa MOXKET
OBITh OXapakTepH30BaHA KaK CTAOWIM3MPOBAHHAS JIOTIOJHUTEIBHBIMH 3JIEMEHTAMHU.
JLOCTOMHCTBOM MeETOJIa SIBJISICTCSI BO3MOXHOCTD CTaOWIM3aln 6e3 MpUrpysa IMOKPBITHH
C MIPOCTEHUIIEA TeOMETPUEN TMOBEPXHOCTU: IUIOCKME, HYJIEBOM rayCCOBOM KPUBU3HBI U I10-
JIOXKUTEBHON TayCcCOBOM KPUBU3HBI. Ipr 5TOM MOTYT OBITH MCKIIIOUEHBI MECTHBIC KHHE-
MaTHYECKHE TIepeMeIleHNs O]l BO3IEHCTBAEM COCPEIOTOYCHHBIX HATPY30K, YTO TO3BOJISIET
MIPUMEHSITH TOIBECHOE TEXHOJIOTHIECKOe 000PYIOBAHIE, BKIIIOYAS TOJIBECHBIC KPAHBI.

Howmenkiatypa cOOpyXeHWA, OCYIIECTBICHHBIX C IIPUMEHEHUEM METOJIOB CTaOMIIN3a-
A JTOTIOTHUTEIBHBIMI JIEMEHTAMHU 1 MCIIONb30BAHUEM COOCTBEHHOM M3TMOHON XKEeCTKO-
CTH, YPE3BBIYANHO IMKUpoKa. [IprMepaMu TaKuX perieHUi SBISIOTCS] TTOKPBITHS: OJIMMITHAMA-
ckoro Oacceitna Ha 1poctiekTe Mupa, Mocksa (puc.12.38), ¢ Hecylei cucTeMO XeCTKIX
BaHT, BBIIONMHEHHBIX B Buge ¢epm; Mpopia croopra <«3enur», Caskr-IletepOypr
(puc.12.45), ¢ Hecylnell KOMOMHMPOBAHHONW CUCTEMOM B BUJIE apOYHO-BAHTOBOM (hepMBbI;
HBopriop criopra <«lO6wreitnbrit» B Cankr-IletepOypre (puc.12.46a) u B baky
(puc.12.466) ¢ pajgmaldpbHON HeCyllelt CHUCTEMOM B BUJIE JBOSKOBBIITYKIBIX BAaHTOBBIX
depM co cxxaTbIMK TUOO PACTSHYTHIMH CTOMKAMI; 3aBOJIA TSXKEJIOro MaITMHOCTPOCHUS B
Mapheynu B BUJie KOMOMHUPOBAHHBIX BUCSYMX CUCTEM € OATKAMY XECTKOCTH, HECYIITUMM
MOJIBECHBIC KpaHbl, W T.J1. IIpuMepamMut IMpoCcTpaHCTBEHHBIX MEMOPAHHBIX TTOKPBITHH, IO/~
KPETUICHHBIX (hepMaMU KECTKOCTH, MOTYT CIIYKUTh MOKPBITHS: CTAMHOHA «OIMMITHACKUAT»
B Mockge (puc.12.43); anrap B Pure (puc.12.40) ¢ TOJBECHBIMU KpaHAMU U JIp.

Meto cTaOWIM3AITAKM IIpEIBAPUTCIIBHBIM HAIIPSDKEHUEM TIPUMEHSIETCST OOBIYHO B
KOMOWHAITMY ¢ OCTAIBHBIMUA W CAMOCTOSTEIFHOIO 3HAYCHUS JISE BUCSIUYUX CUCTEM IIpaK-
THYECKU HE MMeeT.

3. Teudenuuu pazeumus KOHCMPYKmugnoix @opm. lIpOIEeHTHOE COOTHOIICHUE
MIPUMEHSIEMBIX B POCCHM TUIIOB HECYIIIMX CUCTEM M3 OOIIEro YMciIa 3alIPOSKTHPOBAHHBIX
HETPaJIMITMOHHBIX KOHCTPYKITHAMA, a TaKXKe IPOIEHTHOE COOTHOIICHUE OCYINECTBICHHBIX
MIPOCKTOB K WX OOIIeMy IHUCIIy BHYTPH KaXJIOr0o THUIIA IT0Ka3aHo B Tabr.12.6 [14].

Taomma 12.6.

Tum Hecylux BUCSIUX CHC- % WCTIONIb30BaHMS B MPoeK- | % OCYyIeCTBIEHHBIX OOBEKTOB
TeM COIJIacHO pazzery 12.5.1 Tax K o0IIeMy YHCIY BHYTPHU KaXIOTo THIIA CUCTEM
IToxBecHbIe 3,9 40,0
JByXIIOSICHEIE 13,3 29,4
OmHOIIOSICHEIE 13,3 64,8
MemO6paHBI 35,2 80,0
KecTkue BaHTHI 3,1 100,0

IlomBecHbIe CHCTEMBI W JKECTKHMe BAHTHI. IlomBecHBIe (B TOM YHCIe KOHCOIBHO-
BAHTOBBIC) CHCTEMBI 1 JKECTKIME BAHTHI TOJYIWIN HaMMEHBIee paclpocTpaHeHe 3,9 u
3,1 %, COOTBETCTBCHHO. DTO OOBICHIACTCS TeM, UTO ITOABECHBIC CUCTEMEI IIPEICTARISIIOT
CO0OIf IO CYIIeCTRY MHOTOOITOPHBIC OATOTHBIe KOHCTPYKIIUM ¢ JOTOTHUTSIBHBIMA OITO-
paM# B BUIE TSOKEH W SIBJISIIOTCS IIPOMEKYTOUHBIM 3BEHOM MEXIY OGaTOYHBIMU U BUCS-
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YUMH CUCTEMaMH KaK 0 CBOMM KOHCTPYKTHMBHBIM, TaK W 1O SKOHOMHYECKUM ITOKa3a-
TeassM. [Ipu 9TOM KOHCOIBHO-BAHTOBBIE CUCTEMBI SIBIISTIOTCSI BHETITHEpACIIOpHBbIME. Elie
OJTHAM HEJOCTATKOM BCEX IIOJBECHBIX CHUCTEM SIBISIETCS HEOOXOIUMOCTH IIEpeceUeHUS
TSDKAMU KPOBEJIBHOTO TOKPHITHS, YTO CO3/IACT TPYAHOCTH B OOCCIICUCHUH TEIUIO W THI-
pPO3aIIUTEl KOHCTPYKITHHA.

KecTkre BaHTBI TaKXKe SIBIISIIOTCS MEPEXOIHON KOHCTPYKIIMEH OT Oankd K THOKOit
BaHTE, OJIHAKO OHU OOIANAIOT CYIIECTBEHHBIMH JTOCTOMHCTBAMU: KOHCTPYKTUBHOM IIpO-
CTOTOM OOBIMHBIX OamoK Wik ¢hepM M, KaK CIEJCTBAE, — IIPOCTOTON B M3TOTOBICHUU U
MOHTaXe; 3HAYNTEIBHON COOCTBEHHON M3TMOHON KECTKOCTHIO; BO3ZMOXHOCTBIO YCTPOTi-
CTBa KPOBIM MO BEepXy IMOKpBITUS. Hanwmuwme B HacTosIIee BpeMs IIpoOKaTa M3 BBICOKO-
MIPOYHOM CTaI ¢ BpeMEHHEBIM colpotubleHreM 600 - 700 MIla 1mo3BomsgeT B 9TUX KOH-
CTPYKITASIX BOCIIPMHUMATH 3HAYUTEIBHBIC PACTSITHBAIOIINE YCWIAS U BO3BOIUTH TOKPHI-
TS OOJBINKX TIposieToB — n0 101,4 M (purc.12.38).

HemocratkoM OCYITIECTBICHHBIX HA XECTKMX BAHTAX MOKPBITHH SBJISICTCS TO, YTO OT-
paxaroIe KOHCTPYKIIMM KPOBIWM HE BBOISATCS B pabOTy BaHT W SIBISTIOTCS IS HUX
TOJIBKO HATpPY3KOM, YTO YXYAIIAeT OOIKe IToKA3aTeIh CUCTEMBI.

BTOT HEJIOCTATOK IIPEOIOICBACTCS B MEMOPAHHBIX CHUCTEMAaX, /IS KOTOPBIX XECTKHE
BaHTBI MOTYT OBITh IPUMEHEHBI B KAYECTBE CTAOVIM3UPYIONIUX SIIEMEHTOB.

JIBYXITOSICHBIE CUCTEMBI TIPUMEHSIIOTCS Kak ¢ 00OMMU THOKUMU TtosicaMit (puc.12.46),
Tak W KOMOWHUPOBAHHBIC: C TMOKHMM HIDKHUM ¥ XECTKUM BEPXHUM IIOSICAMH
(puc.12.45), ¢ TMOKUM BEPXHUM U XKECTKUM HIKHUM. J[BYXITOSICHBIE CHCTEMBI ¢ ODOUMU
TUOKMMHU TIOSICAMM HYXJIAIOTCS B IIPEIBAPUTCIHHOM HAIIPSDKCHUM IIsT 0OeCTICYeHUST pa-
OOTBI cXaToTo Tosica. B KOMOMHUPOBAHHBIX CUCTEMAaX CXKAThIC ITOSICA BBITTOIHSIIOTCS U3
KECTKHMX DJIEMEHTOB. XapaKTepHO, YTO BCE OCYINECTBICHHBIC MOKPBITHS MUMEIOT B ceve-
HUW BBITYKIYIO JTAH3000pa3HyI0 (GOpMY C pacIioIoXeHNEM KPOBIW 11O BEpPXHEMY ITOSICY,
YTO OOJeryaeT 00eCIIeYeHrEe BOJIOOTROJIA C TIOKPBITUS U OJHOBPEMEHHO YMEHBITACT 00b-
€M CTEHOBBIX OTPAXKIICHUIMA.

Kpome Toro, BanToBbIe (hepMBI B STHUX ITOKPHITHUIX O€3paCKOCHBIE, ¢ KECTKUMU CXa-
TBIMH JINOO PACTSIHYTBIMUA CTOMKAMU, a OTCYTCTBHE PACKOCOB IPUBOIUT K 3HAYUTEIBHO-
MY YIIPOIIIEHUIO KOHCTPYKITUKA. XapakKTepHO CTPEeMIICHHE K OCYIIECTBICHUIO BHEITHEOe3-
PACIIOPHBIX CHUCTEM: TIPU KPYTJIBIX 1UaHax (puc.12.46) pacropHble CHIBI BOCIIpUHHUMA-
IOTCS XeJIe300€TOHHBIMU OTIOPHBIMK KOHTYpaMU, IPU IIPSIMOYTOJIBHBIX IUIAHAX — KECT-
KUMU Ttosicamu (puc.12.45).

st TIpOM3BOJCTBEHHBIX 3[aHU C MOJBECHBIMUA KpaHAMHW HCITONB3YIOTCS KOMOWHU-
DOBaHHBIC JIBYXITOSICHBIE CHUCTEMBI C XECTKUM HIDKHHM IIOSICOM — BAaHTOBBIE (hepMBI C
0aIKOM KECTKOCTH MOCTOBOTO THIIA. BaHTOBBIE hepMBI MOTYT BBIIONHSTHCS Kak pac-
KOCHBIMH, TaK 1 Oe3pacKOCHBIMHU (C BEPTUKAIBHBIMU PACTSIHYTBIMU TO/IBecKamu). [1pu-
MEHEHUE PACKOCHOM PETIeTKH ITO3BOJISIET YBEIUYUTH XECTKOCTh CUCTEMbI U YMEHBIIIUTH
ee Maccy, HO TpeOyeT Mpe/IBAPUTEIBHOTO HAIIPSDKEHWS CXATBIX JIEMEHTOB PEIICTKH, YTO
YBEIMYIUBAET TPYAOEMKOCTh MOHTaxa. Orpax/aolnie KOHCTPYKIIMM M KPOBJIS paclioia-
TaloTCs M0 HIDKHUM XECTKUM IT0osicaM, ITOSTOMY KPOBEIBHOE IMOKPBITHE «IIPOTHIKACTCS»
2JIEMCHTAMHU PEIIETKH.

Cpe/l OTHOIOSCHBIX CUCTEM — CETel M3 I'MOKUX 2JIEMEHTOB M KOMOWHUPOBAHHBIX —
HanOOJIBIlIee PACIIPOCTPAHEHME TTOJYUWIA CEJIOBUIHBIC CETU OTPUIIATEIHHON TaycoBO
KPUBU3HBI U3 THOKUX BJIEMEHTOB, KPUBOJIWHENWHBIE B 1uiaHe (puc.12.37). Crabummsaiist
TakKMX ceTeit obecrieunBaeTcsi (POPMOIl TTOBEPXHOCTH B COUYCTAHWU C IIPEIABAPUTEIIHHBIM
HaIpsDKeHUeM. PacTiopHbIe CHIIBI BOCTIPMHUMAIOTCST OIOPHBIMK KOHTYypaMu. JlocToWH-
CTBOM TaKWX CUCTEM SIBISICTCS UX WMCKIIOUUTEIhHAS COOCTBEHHAS JIETKOCTh. OTrpaxaio-
1Me KOHCTPYKIIUM MOTYT OBITh BBIITOJHEHBI TAKXKE M3 JIETKUX 3JeMeHTOB. Hemoctatkom
SIBIISIETCS. IYBCTBUTEJIBHOCTh K KUHEMATHICCKUM IIEPEeMEIEHUSIM, B OCOOEHHOCTH OT
COCPEIOTOYCHHBIX Harpy3ok. B Poccuu paspaboraHbl U BHEIPEHBI B IIPAKTHUKY CTPOM-
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TEIbCTBA KOHCTPYKITUM, B KOTOPBIX TUOKUE DIEMEHTHI CETH BBITIOIHSIOTCS HE U3 CTallb-

HBIX KaHATOB, a W3 AJIIOMUHUEBBIX JIEHT [16], IprueM aTrOMUHUEBBIC JICHTHI MOTYT CITy-

KHUTh OJTHOBPEMEHHO W OTPAXJAIOINIEH KOHCTPYKIIUEH, YTO IPUBOJIUT K JIOIIOJITHUTETH-

HOMY OOJIETUCHUIO TTOKPBITHSI.

KoMmbuaMpOBaHHBIE CETH pa3pabOTaHbl IS WCIOIB30BAHUS B 3JaHUSX, IIPSIMO-
YIOJIbHBIX B IUIaHe [14]. B 5THUX crcTeMax CcTaOMIM3alugd 00ecIleYrMBaeTCI COOCTBECHHOM
KECTKOCThIO OAIOYHBIX JIECMEHTOB, & PACIIOPHBIC CWJIBI IIePefaloTCsS B Y3/l OIIOPHOTO
KoHTypa. OTpaxiamIie KOHCTPYKITAA ITOKPBITHS MOTYT OBITH BBIMOJHEHBI U3 JIETKUX
SIIEMEHTOB.

OTHOIIOSICHBIE CHCTEMBI IIPUMEHSIOT KaK JUIST MaJbIX, TaK W JUIsT OOJIBIIIIX IPOJIETOB —
oT 20 g0 80 M - mmpuueM, 64,8% Bcex 3aIpOEKTUPOBAHHBIX B HAIIeH cTpaHe OOBEKTOB —
ocylecTsieHo (Tadm.12.6).

4. Membpannsie nokpotmus. W3 1a6m1.12.6 BUAHO, YTO B HACTOAIIECEe BpeMsI pas3iIid-
HBIe KOHCTPYKTHBHBIC (hOPMBI MEeMOPAHHBIX MOKPBITHN MOIYYMIA ¥ HAC WHTCHCHUBHOE
Pa3BUTHE, YTO BHI3BAHO BAXHBIMU ITPEUMYIICCTBAMM TUX KOHCTPYKITANA II0 CPABHEHUIO
C BAHTOBBIMU:

o OCYIIECTBICHWE B MeMOpaHe IIPUHIIUIIA COBMEIICHUS HECYITUX U OTPaXIAIONIIX
bymrITIiAs;

» IIPOCTPAHCTBEHHAs paboTa MeMOpaH, YTO, B YACTHOCTH, ITO3BOJISIET Iepepacipe/ie-
JISTH PACIOpHBIE CUWJIBI HA OIOPHBIM KOHTYp Tak, YTOOBI OH paboTal IMPakKTAYECKH
0e3 13rmoa;

» BO3MOXHOCTH CO3JIAHUST KOHCTPYKTUBHBIX (hOPM, ITO3BOJISIONIUX BECTH MOHTAX YK-
DPYITHEHHBIMU 3JIEMEHTaMU, JIMOO B BUIE PYJOHUPOBAHHBIX HA 3aBOJIc MEMOpaHHBIX
MTOJIOTeH, PACKaThIBAs WX 110 CTAOWIM3UPYIONIUM 3JIEMEHTAM HEITOCPEICTBEHHO Ha
MMpOeKTHOM oTMeTKe (puc.12.44), b0 B BUjE MOTHON MeMOpaHbI, COOPAHHON TIpei-
BApUTEJIBHO Ha HYJEBOM OTMETKE C MOCIEAYIONUM MTOIBEMOM €€ Ha ITPOCKTHYIO OT-
METKY € ITOMOIIIBIO, HAIPUMED, JIEHTOYHBIX JOMKpaToB (prc.12.41), 1ubo B BUJE Xe-
CTKHUX TIPOCTPAHCTBEHHBIX MOHTAXHBIX OJOKOB M3 3JIEMEHTOB CTAOMIU3UPYIONIAX
depmM, B cocTaB TOSICOB KOTOPBIX BKIIIOUaeTCs MeMOpaHa (puc.12.39);

» MeMOpaHHBIE CHUCTEMBI SBISIOTCS Oojiee HAICKHBIMUA, T.K. HWMEIOT 3HAYUTECIHHO
MEHBIIIeEe KOJIMYECTBO MOHTAXHBIX Y3JIOB W OOJIBINYI0 CTEIEHb 3aBOJCKON TOTOBHO-
CTU KOHCTPYKIIAM B 11EJIOM;

» MeMOpaHHbIE KOHCTPYKITUU IIPOIINE B SKCIUIyATAITMK, T.K. OHU JIerye OAIAI0TCS OC-
MOTDPY; UX aHTUKOPPO3IMOHHAS 3aIllUTa MOXET OBITh HAJIEXKHO OCYIIECTBICHA OOBIYU-
HBIMH IITAPOKO IMPUMEHIECMBIMU METOAMU;

» BKJIIOUEHUE MeMOpaHbl B COBMECTHYIO paboOTy CO CTaOMIM3UPYIOIMIUMHU DJIEMECHTAMM
(HarmpuMep, BKIIIOUEHIE MeMOpaHbl B pabOTy IOSICOB CTAOWIM3UPYIOIIUX (hepM) yBe-
JIMIUBAET KECTKOCTh KOHCTPYKIIMU W SBISETCS TOMOJHUTEIBHBIM ITOJIOXUTETHHBIM
akTOpOM TIpU CO3MAHUM MEMOPAHHBIX IMOKPBITHHI C TTOJBECHBIM KPAaHOBBIM 00OpDY-
JTOBAHUEM.

W, HakoHell, MeMOpaHa HE OTPAaHWYMBAET BO3MOXHOCTEH CO3MaHUS Pa3IAYHBIX ap-
XUTEKTYPHBIX (hopM MMoBepxHOocTei. [IpocTeitime MIIMHIPIMISCKHUE TTOKPBITUI — HYJe-
BOM TaycCOBOM KPWUBU3HBI, CEIIOBHUIHBIC — OTPHUIIATEIBHOM TraycCOBOWM KPWBU3HBI, a
TakKe IIaTpoBble MEMOpaHHBIC CUCTEMBI PEalM30BaHbl B HACTOSIINECE BPEMS IIPOJICTAMHU
oT 24 1o 244 M.

OcoObIft UHTEPEC TIPEACTARISIOT MeMOpPaHbI TTOKPHITHUS IIPSIMOYTOJIBHBIE B IUIAHE, B
TOM YHCIIC JUIS 3MaHUH TIPOU3BOJCTBEHHOTO HA3HAYCHUS.

I'maBHaAsg 3amava B MOJMOOHBIX CUCTEMAax — pEIICHUE IIPOOIEMBl MPSIMOIMHEHHOTO
ornopHoro koHtypa. Kak BugHOo m3 puc.12.39-2.41 sTa npobieMa IIPaKTUIECKA MOXET
OBITh YCIICIIHO pellleHa W PeIracTcsl IMOo-pasHOMY B 3aBUCUMOCTH OT KOHCTPYKTHBHBIX
0OCOOCHHOCTE MEMOPAHHOTO TTOKPBITHS.
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Tak, B IIOKpBITAH ITaBHIIBOHA B HeKpacoBke pasMepaMH B ILIaHe 24x27 M U 11exa 3a-
Bojsia «Komripeccop» B MockBe pasmepamMu B IDIaHe 66X81 M HUCIIOIB3YIOTCS BO3MOXHO-
¢t MeMOpaHbl KaK ITPOCTPAHCTBEHHOM CUCTEMBI M €€ CIIOCOOHOCTH K Iiepepaciipesielie-
HUIO YCWJIUNA B 3aBUCHUMOCTH OT JXECTKOCTHBIX XapaKTEpHUCTUK OIIOPHOTO KOHTypa. B
MIPUBEJCHHBIX paHee IMpUMepax IIPSMOYTOJIbHBIE CTATbHBIE MEMOPAHBI ITOJIOXUTEIBHOM
rayCcCOBOM KPWBU3HBI IIPUKPEIUICHBI IO MIEPUMETPY K TPYOOOECTOHHOMY OITOPHOMY KOH-
Typy OOJIBIION I'MOKOCTH ¢ OYEHB XECTKMMU PAMHBIMU yriiamMu. B aToM ciydae paciiop-
HBIC YCWINS ¢ MeMOpaHbl Ha KOHTYp TIEPe/laloTcs B YIJIax, U MPSIMOIMHEHHBIE 2JICMEHTHI
KOHTypa paboTalT TOIBKO Ha cxarwe. IIpw 3TOM MeMOpaHa CIYXHUT IS 2JIEMEHTOB
KOHTYpa CBSI3€BOI CUCTEMOM, MPEOXPAHSIONIEH UX OT IOTEPH YCTOMIMBOCTHA B ILIOCKO-
CTH TTOKPBITHSI.

B mokpeITiy yHUBepcaabHOTO cIopT3ana B M3MaiitoBe pazMepaMi B IDIaHe 66x72 M
(puc.12.41) cexTOpbl MEMOpPaHbI MEXIIY TTOJOCOBBIMU JIMATOHAIBHBIMI TATAMU 00Pa3yOT
JIMHEHYAaThIe TTOBEPXHOCTHA HYJIEBOM TaycCOBOW KPUBW3HBI, M PACIIOPHBIE CHJIBI Iepe/ia-
IOTCS Yepe3 OTU TATU HEOCPE/ICTBEHHO B YIJIBI XeJIe300eTOHHOTO KOHTYpA.

B mokpertusix, ©Oojee BBITIHYTHIX B IDIaHe, Kak Hampumep JlBopiia criopra
nM. Jlenmna Bo ®pyH3e, pasMepaMu B IriaHe 42x72 M, M B aHrape B I.Pura pasMepamu
B tane 108x72 m (puc.12.40) mig BOCIIPUSTHS PACIIOPHBIX YCHMIIMIM YCTAHOBICHBI KpH-
BOJIMHEHHBIC ITOJIOCOBBIC MIMIPEHTEIBHBIE JIEMEHTHI, KEeCTKO COEJIMHECHHBIE ¢ MeMmOpa-
HO# 1 OITOPHBIM KOHTYPOM.

OcCOoOBIft KJTacC COCTABJISIIOT JIBYXCIOMHBIE MEMOpPAaHbI, KOTOPHIE MOTYT OBITh HAa3BaHBI
«KECTKUMU» I10 aHAJIOTHM C XECTKUMU BaHTaMu. lIprmep Takoit KOHCTPYKITUM IIPUBE-
e’ Ha puc.12.39. JIByxcimoiiHoe MeEMOpaHHOE TTOKPBITHAE OOIECTBEHHOTO IleHTpa B Aire
pasMepaMu B TutaHe 59,6x63,6 M HYJIEBOU rayCCOBOM KPUBH3HBI CO3/IAHO M3 KapKacHBIX
MmaHenael ¢ TOHKOJIUCTOBOM OOIIHMBKOM 3aBOJICKOTO HM3TOTOBICHUS, OOBCIUHSIEMBIX pe-
MEeTKON Ha MOHTAXHON TUTOIMAJIKE B ITPOCTPAHCTBEHHBIE MOHTAXHBIC OJIOKH, 00JaIai0-
IMKe 3HAYUTEIBHON M3TrMOHON KECTKOCTHIO. PacIiopHble CHJIBI B 9TOM CiIydae BOCIIPH-
HUMAIOTCS MPOJIOIBHBIMUA TOHKOCTEHHBIMU OalKaMu, 00pa30BAHHBIMUA KPAWHUMU MTaHe-
JIIMU, KOTOPBIE BBITIOJIHEHBI C YTOIIEHHON OOIMMUBKOM. B TOpIax 3T CUIIBI IepelaHbl
Ha V-o0pasHble omopbl. HkHSS MeMOpaHa IIpU TAKOM DPEIICHWM CIIYXHUT TOJIOM TeX-
HUYIECKOTO 2TAXa M ITOTOJKOM ITOMEICHUS.

Kak cremyer w3 BbIllle CKAa3aHHOTO, MEMOpPAaHHBIC TTOKPBITHS SIBJISIOTCS OJHOM W3
HamboJiee TEPCIIEKTUBHBIX KOHCTPYKTUBHBIX (hOPM BUCSIUX CHUCTEM, KOTOpPBIC CIIEIyeT
pPa3BUBATh W COBEPINECHCTBOBATH B JIAIGHECHAIIIEM.

12.5.3. Harpy3ku u Bo3geiicTBud. Harpy3sku v BO3IeUCTBUSA NPUHUMAIOTCSI B COOT-
BercTBuHU ¢ setictByiomumyr CHullamu. Huke TpUBOASTCS JTOMOTHUTEIBHBIC PEKOMEH-
AT 171 HEKOTOPBIX BUJIOB Harpys3ok [16,17,18,21,22].

12.5.3.1. CHneeosas Haepyska

1. g BucsTumMx 0OO0JIOUEK Ha KPYIJIOM M OBAIBHOM (IIPUW Pa3HUIIE TJIABHBIX Ocelt /10
30%) TuraHax 3mMaHui PeKOMEHIYIOTCS CIEAYIONTe CXeMBbI BapUaHTOB pacIipelleTeHUS
cHeroBoU Harpy3ku [21, 22] u koadduimeHTsr p:

BapuaHT | - Harpyska paBHOMEPHO paclipe/iesieHa 10 BCeil ITOBEPXHOCTHM MOKPHITHS,
u=1 (puc.12.47 a);

BapuaHT Il — paBHOMepHO paclipe/iciieHHas] Harpy3ka Ha TOJIOBUHE TTOKPBITHS: =1
(puc.12.476) (peanusyeTcsl MPU OUYMCTKE CHETa C TIOJIOBUHBI ITOKPBITHS, & TaKKe IIpH
WHTCHCUBHOM TasTHUM CHETa BCJICJICTBUE IIPSIMOI COJTHEYHON pajhaIlin);

BapuanT III - ocecuMMeTpUUHOE PACIIONOXEHINE HATPY3KU, IIpeycMaTpHUBaoIee co-
CpeZIOTOUYCHNUE CHETa B IEHTPAJIBbHOM 30He (U=2) ¢ TUHEHHBIM ITOHIDKCHUEM 3HAYCHUS
WHTCHCUBHOCTH K IlepuMeTpy Jo Hynd (puc.12.476). Bapuant III peamusyercs mpu
CTIONI3aHUM CHETA, a TAKXKE IIPU CKOIUICHWM BOJHO-JIEJOBOM MAacChl B TIOHXKEHHOM dac-
TH TTOKPBITHSI.
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Puc.12.47. CHeroBas Harpy3ka U Ko3(Q@UITUEHTH [ IS MTOKPBITUH C TTOBEPXHOCTHIO
TIOJIOXKUTETFHON TaycCOBON KPWBU3HBI Ha KPYITIOM W SJUTHIITHYECKOM TUTaHaX

2. ,Z[J'[ﬂ MMIMHIPUYICCKMX 000JI0YeK Ha IIPAMOYIOJIBHOM ILIaHEC ¢ PaBHOBBICOKMMM
OITOpaM PCKOMCHIAYIOTCA CIICAYIOIMMNEC CXCMblI BaApMAaHTOB PAaCIIpCACICHIA CHETOBOM Ha-

IPY3KU 1 KOIDDOUITUEHTEL L

BapraHT | — paBHOMepHOe paclipelleJIcHUE CHeTa 0
Bcelt TOBepXHOCTH MOKpBITHS: U=1 (puc.12.48 a);

BapuanT [l - cHeroBast Harpyska pacHoloXeHa B
MEHTPAJIBHOU 30HE MpoJieTa ¢ PaBHOMEPHOU MHTEHCUB-
HOCTBIO W=1/S, Ip® TOM TPaHUIIBl 30HBI ;S COOTBETCT-
BYIOT ITOJIOXKECHUIO YIIa HAKJIOHA KacaTelbHOU K MOBEpPX-
HocTH, paBHOMY 0.=20° (puc.12.486). Bapuant II orpa-
XaeT BO3MOXHOE CKOIUICHWE TaJIOM BOJABI WM CHETa B
TMOHVDKEHHOU YacTH TTOKPBITHS.

B ciyvasx, xorma 6osee HeOIArOIPUSTHBIC YCIOBUS
paboThl 2IEMEHTOB BO3HUKAIOT IIPU YaCTHYHOM 3arpy-
XEHUW TOKPBITUS, CHeAyeT YUYWATBHIBATH BapwaHT [ co
CHETOBOWM HArpy3KOM, JEUCTBYIOIEH HaA IIOJOBHUHE IIPO-
sera (puc.12.48 6).

JUtg IIMITMHAPUIECKAX 0O0T0YEK Ha IIPSMOYTOJIBHOM
IUIAHE C Pa3HOBBICOKAMHU OIOPaMU IIPA COOTHOIICHUMN
MX BBICOT 1/2 COOTBETCTBYIOIIME CXEMBI BAPMAHTOB pac-
peicICHUSI CHETOBOW HAarpy3kh ©U KOXDOUITUEHTHL W
IpUBeAeHBI Ha puc.12.49.

6) Cxema 2
\ c=1,4
C=0,8
LB/4 B/4|B/4| B/4
B 8) Cxema 3
C=16
a) Cxema 1
C=1,0
| | c=: EZREZIEZ

/2 /2 |

Puc.12.48. CHeroBast Harpyska
U KO3GMOUIIUSHTH |1 I T0-
KPHITUH C MPOBHCAIOIICH ITH-
IUHAPUYECKOM TIOBEPXHOCTHIO
Ha TIPSIMOYTOJIBHOM IUIAHE

2) Cxema 4
C=15
C=10
LB/4 B/4|B/4| B/4
d) Cxema 5
B/2 B/2
C=0,75
C=125

Puc.12.49. CHeroBas Harpy3ka U KOd(p@UIMEHTH | I MWIHHIPUIECKUX 000JI04YeK
Ha IPAMOYTOJIEHOM IDIAaHEe ¢ PA3HOBBICOKMMH OIIOPAMU
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3. It CeNTOBUITHBIX ODOJIOUEK Ha KBAIPATHOM IUIAHE PEKOMEHIYIOTCS CJICAYIOIIHE
CXeMBbI BapUAHTOB PACIIpE/ICICHUS] CHETOBOIM HATpy3KM Ha 3arpyXCHHBIX UETBEPTIX IT10-
KPBITAA TIpHA 1= 1:

BapuaHT | — 10 Bcelt MOBEPXHOCTH ITOKPBITHS 3arpyKeHbI Bee yeTBepTH (puc. 12.50 a);

BapuaHT Il - 3arpyXeHsl JIBe TUATOHAIBHO PACTIONOXECHHBIC YeTBepTH (prc.12.506);

BapuauT III - 3arpyxeHsI B¢ cMeXHbBIe YeTBepTH (puc.12.508);

BapuaHT IV - 3arpyxeHa ojiHa 4acTh YeTBepTH puc.12.502).

a) [ 6) 8) 0)
| p=1 | p=0 p=0 | p=1 p= p=
——r -

| p=0 | n=1 p=0 | n=1 p=0 | n=1

Puc.12.50. CHeroBas Harpy3ka ¥ KO(OOUITMEHTH L JJIS MTOKPBITUI ¢ TTPOBUCAIOIIEH
TIOBEPXHOCTHIO TTOJOKUTEIHPHOM TayCcCOBOM KPUBU3HB HA KBAIPATHOM ITUTaHE

4. JI;tst TraTpoBBIX OOOJIOUEK HAa KPYIJIOM IUIAHE PEKOMEHJIYIOTCS CICIYIOIINE CXEMBbI
BApUAHTOB pacIipe/ie]ICHUsI CHETOBOM HATPY3KH U KO(DDUITUESHTHI LL:

BapuaHT [ — paBHOMEpHO paclipejie/ieHHAs Harpyska 10 BCEeH IMOBEPXHOCTH ITOKPHI-
st w=1 (puc.12.51a);

BapuaHT Il — paBHOMEpHO paclipejiesieHHAs] Harpy3ka Ha ITOJIOBUHE TOKPHITHS, L= 1
(puc.12.516) (peannsyercs IIpHU OJHOCTOPOHHEM WHTECHCHUBHOM TAasiHUK CHEra WK IIpH
OYHMCTKE CHETa C TTOJIOBUHBI TIOKPHITHS );

BapuanT [II - wHarpyska IDIaBHO MEHSETCS TI0 KOCUHYCOWIAIBHOMY 3aKOHY
(puc.12.518), a B 1000 TOUKE ITOKPBITUST OTIPE/IEISIETCS 110 (hopMmyire

u; = 1 +0,5cosa)ir o
(Bapuant III peammsyeTcst BCIEACTBUE TepeHOCa CHeTa IIPU MOBBIMMEHHBIX CKOPOCTSIX 1

YCTOMYMBOM HAIIPaBICHUM BETpa).

a) 0)

L 2a L

Puc.12.51. CHeroBas Harpy3ka U Ko3(OOUITMEHTHI L IS MATPOBBIX 000JI0UYEK
OTPHIIATENTFHOM TayCCOBOM KPUBU3HBI Ha KPYITIOM TITaHe

5. JIJist TIpPOBUCAIONIHX TTOKPBITAM Ha IUIOCKOM IIPSIMOYTOJIBHOM KOHTYPE PeKOMEHITY-
IOTCS CJISTYIONINE CXeMBI BAPUAHTOB PACIIPE/ICICHUS CHETOBOM HArpy3Ku U Koadhduiim-
SHTBI W:

BapuaHT | - Harpyska paBHOMEPHO paclipe/iesieHa 10 BCeil ITOBEPXHOCTHM MOKPHITHS,
u=1 (puc.12.52 a);

BapuanT Il - 3arpyxeHa ITOJOBHMHA MOKPHITHS C TPAHUIICH MO AHMATOHAIA WIA IO
rIaBHOU ocu, =1 (puc.12.520) (peasmsyeTcs [IPU OYUCTKE CHETA ¢ MOJIOBUHEI ITOKPbI-
THST);
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BapuanT III - Harpyska mmeeT MaKCUMyM B IIeHTpe TOKphITUsS (U= 1,8) 1 MUHUMYM
nmo mepumetrpy (W=0,6) Opu JTAHESHHON WHTEPIIONSAIIMA MEXIY STUMU 3HAYCHUSIMH
(puc.12.526). Bapuant 111 peannsyercs pu CKOTUICHWM TAJION BOIBI WIKM CHEra B TTOHU-
KEHHOM YacTH TTOKPHITHSI.

=51

o) p

a) p

Puc.12.52. CHeroBas Harpy3ka M KOX(OOUITMEHTHI L A1 CeUIOBUIHBIX MIOKPBITUI OTPULIATEITBHON
TayCcCOBOM KPUBM3HEI Ha KBagpaTHOM ILIaHE

12.5.3.2. Bempoeasa Haepy3ka
1. PacderHOE 3HAYCHWE BETPOBOIM HArpy3ku W, JefCTBYIOIICH Ha MOKPBHITAS U yIH-
TBHIBAEMOM TIPU €T0 CTATUUYECKOM pacueTe, ompeiessiercs Mo popmyiie

e Wy - HOpMATMBHOC 3HAYCHUC JABTCHWS BeTpa; K — KOaGbOUIMCHT, YIATHIBAIO-
MU U3MEHEHUE JTaBICHUSI BeTpa 10 BBICOTE; # — MaKCUMAJbHAS BBICOTA TTOKPBITHS, M;
(Wy u K)) onpeprensiercst B coorercteur co CHull 2.01.07-85; C - aspoprHamude-
ckuit koaddhumenT; £=1,25 - Ko3DOUITHNCHT, YINTHIBAIONINN TeUCTBIE ITyIhCAITHOH-
HOM COCTaBJIAIOLIEH BETPOBOIO HaBlIeHus [16]; vr — KOS(hOUIHMEHT HaIeXKHOCTH 10 Ha-
rpy3Ke, NpUHUMACMBINA paBHBIM 1,4.

st BepTUKAIBHBIX OTPAX/IAIONINX [TOBEPXHOCTEH COOPYXEHUS BeTpoBas Harpyska
olpeJessseTcs B COOTBeTCTBUM ¢ yKazaHusamMu CHwull 2.01.07-85.

IIpy HaTMYIUK HAJIEKHBIX JTAHHBIX HATYPHBIX WM MOJICTBHBIX UCIIBITAHUN O paciipe-
JICJICHUY IIYJIbCAITMOHHOW COCTABJISTIONICH JaBICHUS BeTpa 110 ITOBEPXHOCTHU ITOKPBITHAS
PA3TMYHOIO THTIA METOAMKA HA3HAYCHUS JECUCTBYIONEH Ha HUX BETPOBOM HATPY3KH, a
TaKKe 3HaYeHUs KoadhduimenTa &, 3aBUCAIIETO OT TUHAMIYCCKMX XapaKTePUCTUK TIO-
KPBITHAST, MOTYT OBITH YTOYHEHHI [16].

2. AspomrHamMudecKii KoadduimenT C B KaXJIOU TOUYKE ITOKPBITUS OIpPEAC/ISIeTCS
Kak pasHocTh Koaddurnuenton BHemHero (C,) u BHyTpeHHeTO (C;) NaBICHUM, B3ITHIX CO
CBOMMM 3HAKaAMHU, T.€.

c=C,- C. (12.34)

KosdduitmeHTsl BHEITHETO M BHYTPEHHETO JIABJICHUS IPUHUMAIOTCS B COOTBETCTBUM
¢ pe3yJIbTaTaMi OOMYBOK MOJIEICH MOKPBITUN B adpOAMHAMIICCKUX TpyOax WX MpuMe-
HUTEIBHO K IUTepaTypHBIM JAaHHBEIM OOAYBOK MOJelci MOMOOHBIX coopyXeHuil. B [16]
MpUBeZeHbI 3HaUYeHUsS KoadduimmentoB C, JUIST COOPYXKEHUI ¢ pa3IMIHON (HopMOoit 11o-
BEPXHOCTH IOKPBITUI BUCSIYErO THIIA, CXEMBI KOTOPBIX JaHbI Ha puc.12.53, 12.54. Pac-
MTOJIOXEHUE TOYCK 3aMEPOB IIPH a3pOJMHAMUYECKUX UCITBITAHUSX MOJIEICH COOpYXKCHUI
npeacTaBieHo Ha puc.12.55.

Puc.12.53. Mogenu mid a3pogMHAMUUeCKUX MCIIBITAHWI COOpYyXEeHUH
a-6 — ¢ MWIMHAPUIESCKIMH IMOKPBHITHIMH Ha IIPIMOYTOIBHOM IUIaHE U PAa3IMIHBEIMH BapHaHTaMH
PACIIONOXKEHUI CTEHOBOTO OTPAXIECHUS; & — ¢ IMPOBHUCAIONTNM ITOKPHITHEM Ha IIPSIMOYTOJILHOM
IUTaHe; ¢ — TO Xe, Ha KPYIJIOM IUIaHe; € — ¢ IIaTPOBBIM IOKPEITHEM Ha KPYIJTIOM IJIaHe
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TP

Puc.12.54. Mogenu ajid aspoguHaAMUYeCKNX UCTIBITAHUI COOPY:KEHUH ¢ ITUJIMHAPUISCKUMHI
TOKPHITHIMH Ha KBaApaTHOM IUIaHE M PA3TMIHBIMK BapHUaHTaMU PACIIOIOKEHHUS CTEHOBOIO

OTPAKIACHUA
@) j=I O m I v 6)  j=II I IV V VI VII VIIT IX
=7 ~ =9
6 SF 8
5 7
6 =
4 § ~ 5 S ~
< -
RS 4 R
3 3 &
2
2 oS- o
o S =
4x0,25B v B / 8x0,125L
B ./ V L
B
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. =)
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e 90° ) 90°
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30° 150° 30° 150°
14 v
—_— —_—
9=0" 180° 9=0° 180°
F=6 54321012345 6= r=6 54321012345 6=
012 10x0,08L 01L| Lo, 1L 10x0,08L 0.1L
—t & : :
; | =
rﬁ/]:f =
T = K
2 L | L L |

Puc.12.55. PacnooxeHue ToueK 3aMepoB IIPU a3pOAMHAMUYECKUX MUCIIBITAHUIX
Mojieliell COOpyXKeHUIt
a - ¢ MWIAHAPUIECKUM TTOKPBITHEM Ha KBAJAPAaTHOM IIaHe; § — C IPOBUCAIONUM TTOKPHITHEM
Ha KBaJ[paTHOM TIJIaHe; 6 — ¢ MWIMHIPUYECKUM TTOKPHITHEeM Ha MPIMOYTOIFHOM IDIaHe; & — C
TIPOBUCAIOINNM TIOKPHITHEM Ha KPYITIOM TDTaHe; ¢ — ¢ MATPOBBIM MOKPHITHEM Ha KPYTJIOM TUTaHe
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Koadhdummment C; BHYTpeHHETO MaBICHUS IS BCel MTOBEPXHOCTH ITOKPBITUS TIPUHHT-

MaeTCs ITOCTOSTHHBIM W PABHBIM:

o IS CTaIMU DKCIDIyaTallMy TIPY HATAIAN CTeHOBOTO orpaxaeHusa C;= 10,2 (3HaK «t+»
WIN «—» BRIOMpAeTCs W3 YCIOBHUI pealn3alliil HaUXyIIIero BapraHTa HaTrpyKeHWs);

o Ut ctaguu MoHTaxa: C;=+0,7 ipu B=0°; C;=+0,4 upu =45 (I TOKPHITUH Ha
MIPSIMOYTOJLHOM IUTaHe), TAe B — Yrod MeXAy HallpaBIeHreM BeTpa W OJHON M3 oceit
coopyxeHnust (puc.12.55).

B [18] Takke npuBecHBL JaHHBIC OOIYBOK MOJICICH psajla KOHKPETHBIX COOPYXKCHUIA.

12.5.3.3. Ceiicmuueckue 6o3deiicmeus

1. IIpoekTtrpoBaHMe 3MAHUI C TTOKPBHITUSIMKU BUCSYETO THIIA TIPU PACUCTHOMN cefic-
MWYHOCTH 37IaHUi 7 -9 OaJUTOB CIeAyeT BBIIOMHATE ¢ yieToM Tpebosanmii CHwull I1-7-
81* «CTpOUTENBCTBO B CEHCMHIECCKUX palfOHaX».

Hitke paccMmarpuBaroTcs OCHOBHBIE OCOOEHHOCTH, KOTOPBIC CJIEAyeT YUMTHIBATH IIPU
MMPOEKTUPOBAHUK U pacyeTe 3IaHWUU ¢ IMOKPBITUSIMH BUCIYETO THUIIA UIST CCHCMMYECKUX
paiionoB. MamoxeHue ommpaeTcs Ha peKoMeHmanuu [16], paspaboTaHHble IpPUMEHH-
TEIbHO K MEMOPAHHBIM ITOKPBITHSIM.

2. PasMmephl 3/aHU# (OTCEKOB) B IDIaHEe NMPUHUMAIOTCI B COOTBETCTBHHU ¢ TpeOOBa-
HUIMU K HeceHCMUIecKM palioHaM, HO He 6oiee 150 M IIpH BePTUKATHHBIX HECYITIIX
KOHCTPYKIIMSIX W3 CTATBHOTO WX KeJIe300eTOHHOTO KapKaca, MOHOJIUTHBIX Kele300e-
TOHHBIX CTeH, MIOHOB M T.IT.

IIpu BBIGOpPe KOHCTPYKTURHBIX PEIICHUN BUCSIYMX TOKPBITHL, OIIOPHOTO KOHTYPA,
2JIeMEHTOB KPOBJIM, KOJOHH, CTeH W T.II. CIeAYeT 0OeCIeUnBaTh CHIDKEHUE CeMcMMIUe-
CKHX HArpy30K YMEHBIIEHUEM MACCHI HECYIIUX 1 OTPAKIAIONINX KOHCTPYKITHAM.

Ocoboe BHUMAaHWe IIpU IIPOCKTUPOBAHUM BUCSIIMX ITOKPBITHH T CEACMUUSCKIX
PAiOHOB CIeyeT YACIITh OOeCIeUeHUIO YeTKOU IMepefadr WHEePIIMOHHBIX HArpy3ok (c
MIPOJIETHON KOHCTPYKITUI HA OTIOPHBIN KOHTYD, BepTUKAIBHBIC HECYIITNE KOHCTPYKITIN 1
byHIaMeHTsI), HaIeXXHOCTH pabOTHl HECYITX KOHCTPYKIIAM W MX COPSDKeHUMA, obecIie-
YeHUIO KEeCTKOCTH ITOKPHITUSA B TOPU3OHTATHHOMN TLTOCKOCTH.

3. Pacder 3maHuit ¢ MEMOpPaHHBIMU MOKPBITUAMUA TSI CEMCMUISCKUX PAOHOB CIEIy-
€T TIPOBOJIATH:

d) Ha YCJIOBHBIE CTATUYECKWE HATPY3KH, OIpefeisieMble comacHo I8 - 10 u 14 Ha-
crodinero paszena. [Ipw s3ToM ycunust B 2jieMeHTaX KOHCTPYKITUI He JOJDKHBI MPEBbI-
1aTh MPeebHBIX 3HAUCHWI, omnpezesieMblx TnaBaMu CHwulla mo npoekTrpoBaHUIO
CTJIBHBIX W KEJIe3006 TOHHBIX KOHCTPYKIUH ¢ yueToM I1.20 HacTodimero pasaena. Ha st
YCIOBHBIE CTATUYECKWE HArPY3KM PACCUUTHIBAIOTCS BCE 37aHUS, ITPOEKTUPYEMBIE JUTS
CEUCMUYECKUX PaiOHOB;

0) Ha BBIOOD PACYETHBIX CEMCMITYECKMX BO3IEUCTBUI, KOTOPBIE OIIPEACIAIOTCA € yUe-
TOM XapakTepa CeUCMUYECKOTO peXrMa B pafloHe CTPOUTEIBCTBA, a TAKKE JTAHHBIX [e-
TAJIBHOTO U MUKPOCEUCMUYECKOTO PAOHUPOBAHUS.

IIpu BBIOOpPE pacUYETHBIX CEHCMUYECKUX BO3JICUCTBUI (aKceaeporpaMM) peKOMEH/TY-
€TCSl WCIONB30BaTh MHCTPYMEHTAIBHBIE 3aIMCH, MMOJYyYCHHBIE B pAiOHE CTPOUTENLCTBA
WJIN B aHAJIOTAYHBIX M0 CEUCMUYECKAM YCIIOBUAIM MECTHOCTSIX, a TAKXKe 3aIlUCH, CUHTE-
3UPOBAHHBIE TPUMEHUTEIIBHO K MECTHBIM YCIOBUIM. MakcHMalbHbIe aMIUIATYIBI YCKO-
PEHMIA PACYETHBIX AKCEIEPOTpaAMM JOJDKHBL OBITE He MeHee 1, 2, 4 M/c? mpm ceilcMmd-
HOCTH TUIOIAIOK CTPOUTEIBCTBA COOTBETCTBEHHO 7,8 M 9 OaIIOB.

IIpu pacueTe 110 .30 HA HAOOP PACUECTHBIX CEUCMUYECKUAX BO3JACUCTBUAIN PEKOMEHTY-
€TCS YUUTHIBATh BO3MOXHOCTh Pa3BUTHS HEYIIPYTUX Je(hOpMAaIliid W JTOKAIBHBIX ITOBPEX-
JIeHW T KOHCTPYKITAM, a TakKe IIPOCTPAHCTBEHHBINA XapakTep AeopMUPOBAHUS 3/TaHUHA 1
WX B3aWMOJICUCTBUE C TPYHTOM OCHOBaHUs. IIpW 3TOM COCTOSTHWE COOPYXKEHUS IOCIE
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3EMITETPSICCHUST He TO/DKHO AOCTUTATh IIpelesIbHOro, YKa3aHHOro B Ta6m.19.6 [16]. Brot
pacdeT SBIIETCS JOIOJIHUATEIBHBIM M PEKOMEHIYETCS IST 0CO00 OTBETCTBEHHBIX 3/a-
HUI, 37JaHUI ¢ pasMepaMu MeMOpaHHBIX TTOKPBITHUH B 1U1aHe 6osiee 60 M.

4. Pacder 110 1I.3¢ cleayeT IIPOBOIUTD JIJIS:

» IIPOJICTHOM KOHCTPYKITHKM (COBMECTHO C OIOPHBIM KOHTYPOM) M Y3JIOB WX COTIPSDKE-
HUSI, a TaKXKe yIAaCTKOB KOHTYpa MEX]y OIOpaMK Ha BepPTUKAIBHBIC CeHCMUIECKIIC
HarpysKu;

o BEPTUKAJIBHBIX HECYITUX KOHCTPYKIIWM (KOJOHHBI, CTEHBI M T.II.) HA COBMECTHOE
JIeICTBYC YCIINUA OT TOPU3OHTAIBHBIX M BEPTUKAIHHBIX CeHCMUISCKIX HArpy30K;

o HAKIIOHHBIX HECYIMX KOHCTPYKIIWM (ITMIOHBI, paMbl U T.II.) HA COBMECTHOE JeHCT-
B¢ YCWIMIA OT FOPU3OHTAIBHBIX M BePTUKAIBHBIX CCHCMMIECKIX HAIPy30K;

5. Pacuer mo 11.36 ciieiyeT IIPOBOIUTD JIJIS:

e TIPOJICTHOM KOHCTPYKIIMK COBMECTHO C OIIOPHBIM KOHTYPOM Ha BepTHKAJIbHBIC CEHC-
MITYECKIC BO3ICHCTBIS;

o 3JIaHUS B IIEJIOM — HA COBMECTHOE JICHCTBME TOPU3OHTAIBHON (WX JIBYX TOPH3OH-
TJIBHBIX) W BEPTUKAIBHON COCTABISIONINX ceiicMmIecKoro BozzaeticTBust. [Ipu sTtom
IUHAMAYEeCKIEe pacuYeTHBIC MOJCIM TODKHBI JOCTAaTOYHO IIONHO YIUTHIBATH IIPO-
CTPAHCTBEHHEIM XapakTep KOlIeOaHWU 3MaHusI, HeIMHEHHYI0 paboTy IMOKPBITHASI, pac-
IpeaeleHre Mace M XKEeCTKOCTe KOoHCTpyKimii. [JomyckaeTcs ompeae/sITh celicMmae-
CKME HATPY3KHA Ha BUCSYNE MOKPBITUS C YIETOM HX IIPOTSDKEHHOCTH (BO3ICHCTBUS
Oeryrieit BOJHEI [24]).

6. Ilpu pacuere MeMOpPaHHBIX ITOKPBITUH 110 11.3a,6 HA BePTUKAIBHBIE CEUCMUYESCKHE
BO3JICUCTBUS TUHAMHYECKUE PACUCTHBIE MOJICIN ITOKPBITUS CJICyeT MPUHUMATH B BUIE
KOHTUHYAJIBHBIX CHCTEM C paclpe/eIcHHON BepTUKAIBHON HArpy3KOW WJIM B BUIE CHUC-
TeMBbl JTUCKPETHBIX Macc, CBI3aHHBIX ¢ OE3MOMEHTHOIN 00omoukoit. CunTaeTcs, 4TO B
00IIIeM cilydae OIOPHBIN KOHTYp paboTaeT Ha cXaTue, M3rMO B JIBYX B3aUMHO IEpIICH-
JIAKYJISIPHBIX TDIOCKOCTSIX W Ha KpydeHUe. YKazaHHBIe JeopMalliid YIUTHIBAIOTCS IIPH
OIIpeICICHU MaTPHUITHI XECTKOCTHA DIIEMEHTORB JeOpMUPYyeMOro KOHTYpa.

IIpu pacuere BUCSYETO IMOKPBHITAS BHEITHUM BO3MYIIIEHUEM JIJISI HETO SBISIOTCS IIe-
peMEeTICHUST OIIOPHOTO KOHTYpA MO TOPU3OHTAJIBHBIM OCIM X U Y ¥ MO BEepTUKAIBHOMN
ocu Z [24, 25]. YuuThiBas, 4YTO BUCSIYHE MOKPHITHS, KaK IIPaBUIIO, ITOJOTHE, AOIIYCKACTCS
B IIPaKTHUIECKUX pacyeTa B IIEPBOM IIPUOIIDKCHUY IpeHeOperarh MHEPITMOHHBIMK CHJIA-
MU, JEUCTBYIOIMMHK B TUIOCKOCTH TIOKPHITHS (ITOCKOJIBKY MEepEeMEIeHUs] TOYeK CPE/IH-
HO# TTOBEPXHOCTH MO OcsIM X 1 Y OUeHb MaJIbl), & TAKXKE CHIAMU U3 TDIOCKOCTH ITOKPHI-
THSI, BBI3BAHHBIMHU TOPU3OHTAIBHBIM [IEPEMEIICHUSIMI OITOPHOTO KOHTYPA.

7. Ilepuosel (4acTOTHI) U HOPMBI COOCTBEHHBIX KOJIEOAHWM TSI PACYCTHBIX MOJIEIeH
OIIPECIISIOTCS TI0 CIIeITUATBFHO pa3pabOTaHHBIM aJITOPUTMaM ¢ MoMoIlnbio DBM kax urst
CHCTEM ¢ KOHEYHBIM UYMCIIOM CTeleHel cBOOOMbI. B ¢Bs3U ¢ OIM30CTHIO 3HAYEHUI COO-
CTBEHHBIX YacCTOT MeMOpaHHBIX KOHCTPYKITMN OIIpe/ieisieTcss He MeHee S—7 HHU3IIIX
qacToT U (hopM COOCTBEHHBIX KOJICOAHUIA.

IIpy BBMUCICHWM BEPTUKAIBHBIX CEHCMUYECKHUX HArpy30K IO 11.3,a JIOITyCcKaeTcs
epuoJibl U (hOPMBI COOCTBEHHBIX KOJIEOaHUI IIPUHUMATH C TTOMOIIBIO CIIPABOYHUKOB IO
JMHAMHWKE COOPYXKCHUI U IPyTUX HocoOmit [24, 25], KaK M MeMOpaH ¢ pa3HbIMH O4Yep-
TaHUSMHU B IDIAHE W C PA3TUYAIOIIUMUCS TPAHUIHBIMA YCIOBUAMH [ 16].

Pacder BUCSMIX MTOKPBITHI Ha 0CO00OE COUETAHUE HATPY30K C YUETOM CEUCMMYECKUX
JTOJCKEH BBITIONHATHCS AHAJIOTUYHO pacyeTaM Ha BEPTUKAIBHBIE CTATUYECKUE HATPY3KMU.

8. IIpu pacdere 1O II.3,¢ pacyeTHasd BepTUKAIbHAsA HArpyska Sy, MPUIOKEHHasd K
TOYKE kK ¥ COOTBETCTBYIOIAS i-My TOHY COOCTBEHHBIX KOJICOAHW MEeMOPaHHOTO ITOKPBI-
THS, HAXOIUTCS 110 (hopmyiie
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Sie = kkaSoig » (12.35)
rie k; — Ko dUIMeHT, yIUTHIBAIOIINI JOIyCKaeMble MTOBPEXACHUA KOHCTPYKITUI 3/1a-
HUU, k; — KOR(MPUIIMEHT, YIYUTHIBAOINANA OCOOEHHOCTH KOHCTPYKTHBHOTO PEIICHUST
3MaHus. ky, kK, IPUHUMAIOTCI B COOTBeTCTBUM ¢ ykasaHusmu CHull I1-7-81* u [16].
Spizk — 3HAUCHUE CEHCMMYECKON HAarpy3KW U 1-To TOHa COOCTBEHHBIX BEPTHKAIIBHBIX
KoIeOaHUl MeMOpPaHHOTO TOKPBHITHS, OIIPEJC/SIEMO B TIPEANOIOXEHUU JIMHEHHO-
yIpyroro jiehOpMHUPOBAHUS KOHCTPYKITHI 110 (hopMyJie

Soige = 400, Y ) AB Ky Mz 5 (12.36)
3rech g(oy, Yy) — pacupe/ieicHHas Harpy3ka OT MacChl TTOKPBITHS, BPEMEHHBIX JUTUTEIb-
HBIX ¥ KPAaTKOBPEMEHHBIX HATPYy30K, oIlpejielisieMas B COOTBETCTBUU ¢ [16]; A — amIniu-
TyJla YCKOPEHWI OCHOBaHUS; P; — KOGOUITUEHT AUHAMUIHOCTH, COOTBETCTBYIOMIMH 1-
oit opMe cOOCTBEHHBIX KOJIeOaHUT MEMOPAHHOTO ITOKPBITHS; A U 3;, IIPUHAMAETCS IO
CHullI II-7-81* mwm [16]; ky, — KO3DODUITHEHT, YIUTBIBAIOIINN TUCCUITATHBHBIE CBOMUCT-
Ba KOHCTPYKITUM W 3aBUCSIIHA OT BUJA MaTepHayia, KOHCTPYKTUBHOTO DEIICHUs, THIIa
Y3JIOBBIX COEAMHEHUA 1 CTHIKOB. [Ipu oIlpesieIeHUM pacueTHBIX BEPTUKAIBHBIX CEHCMU-
YeCKMX HArpy3oK Ha MeMOpaHHOE TTOKPBITHE B CBSI3M C €TI0 ITOHIDKEHHOMN CIIOCOOHOCTHIO
K 3aTyXaHWIO KojebaHuit (Jrorapudpmudeckuii gekpemerT & = 0,03-0,06) koshdurineHt
k,, PEKOMEHJIYETCS IIPUHMMATh B COOTBETCTBUM € YKasaHusMu [16] - 1,5 mpu Hamuauu
OETOHHOHU CTSDKKM Ha ITOKPBITMH M 3 B OCTAIBHBIX CIyYasX (3HaYCHHE K, IOIyCKAeTCS
YTOUHSITh Ha OCHOBAHWM PE3YJIbTATOB IKCIIEPUMEHTATBHBIX MCCICAOBAHUE II0 COTIACO-
BaHUIO C JUPEKTUBHBIMU opraHaMu rocyaapcts CHI 1o cTpouUTeIbCTRY;

JF gloyy ;)z;(oy ; dody

Nige = Zi((kak)J» (12.37)

E qloy; )Zi2 (o v )dowdy

II€ Mk — KOPODUIIKEHT, 3aBUCAIINIA OT POpMBI iehOpMAIIAiA CUCTEMBL IIPUA €€ CBOOOI-
HBIX KOIeDaHugax Mo i-it dopme; Z{oy) - MAKCUMAIBHOE IEpeMEIeHHE B TOUKE j
(opmuHaTa popMbl COOCTBEHHBIX Koebauuit). MaTerpaibl B Beipaxkenuu (12.37) Gepyrest
1O TUIOIIA/IA.

IIpr HEOOXOMMMOCTH y4eTa CCHCMMIECKUX CIII B ToYKe K 110 ocsaM X W Y IIOKPHITHS,
BO3HUKAIOIUX MPYU TIEPEMEICHUSIX OIOPHOTO KOHTYpa BJIOJb OCU Z, WX 3HAYCHUS OIl-
PEJIEIISTIOTCS. BBIPAKEHUSMU:

Soik = 40, ¥ )AB KMk 5 (12.38)
Sok = 40, ¥ i) AB Ky My, - (12.39)

TTonHas ceficMrIecKas Harpyska B ToUKe K HAXOMUATCS 10 opMyiie

Sk IW o (0] = SZIW o (0] + S, ()] + SV, ()] (12.40)

AHAJIOTUIHO HAXOMITCS TIOJTHBIC CeHCMUIeCKe CIIBI B TOUKe K, BEI3BAHHEBIC Iepe-
MeTIeHUSIMA OTIOPHOTO KOHTYpa 110 ocaM X 1 ¥

S lUo(D)] = \/Sl%ck[UO(t)] + SpclUo(D] + SielUo ()] 5 (12.41)

SilVo)] = {S2 Vo] + S2 Vo] + SV (0] (12.42)

e Uy(?), Vo), Wy(9) — repemeriieHUsI OIMIOPHOTO KOHTYpaA IO OCSIM COOTBETCTBEHHO, X,
Yu Z

®opmynber (12.38)-(12.42) cieyeT UCIOIB30BATh IIPU pacdyeTax MeMOpaHHBIX I10-
KPBITUH ¢ HAKIOHHBIM WWIN KPUBOJIWHEWHBIM B BEPTUKAJIBHON IUIOCKOCTH OIOPHBIM
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KOHTYpPOM Ha COBMECTHOE JeHCTBHE YCUIWA OT FOPU30HTAIBHBIX U BEPTUKAIBHBIX celic-
MUIIECKIX Harpy30K.

9. B cBs3U ¢ HEOONBIIUM COOCTBEHHBIM BECOM JUTSI MEMOpPAHHBIX ITOKPBITAI Xapak-
TepHA IIOBBIINIEHHAS YYBCTBUTEIBHOCTE MIEPHOIOB M (HOPM COOCTBEHHBIX KOJIEOAHUN K
W3MEHEHUSIM ITOCTOSTHHBIX M KPaTKOBPEMEHHBIX HATPY30K M CXeM WX MHpwioxeHusd. Io-
9TOMY B pacueTax cJeyeT IO BO3MOXHOCTH Oojiee TOYHO YYMTHIBATH BCE CXEMBI M Ba-
pHUaIl HArpy30K.

Ilockonbky MeMOpaHHBIC TOKPBHITHS XapaKTepU3YIOTCS HEJIMHEHHON paboToit yxe
P HEOOJIBIITUX YPOBHSIX BHEITHUX BO3JICHCTBUIA, TO CIEMyeT OIPEAesTh IEPUOJIBI COO-
CTBEHHBIX KOJEOAHUN /I CIydaeB JIMHEHHBIX W HEJIMHEHHBIX KOJIeOAHUI, & ITOCIE BhI-
YUCIeHUS P;, IPUHUMATH 00JIee BBICOKOE 3HaYeHMe Ko pUITMeHTa JTUHAMUIHOCTH.

10. IIpu pacuere 3maHUil ¢ MEMOpPAHHBIMM IIOKPBITUSIMM II0 I1.3,d HA TOPHU30HTANIh-
HBIe CEHCMUYECCKUE BO3JICUCTBUSI pacUeTHBIC MOJEIU 3/IaHWN B HAIPABICHUN TJIABHBIX
ocelf CUMMETPUX TIPUHUMAIOTCS B BHIE OJHOMACCOBOTO ocImurgTopa (puc.12.56). Ilpu
9TOM XECTKOCTh IMOKPBITUS B TOPU3OHTAIBHON IUIOCKOCTH ITPUHUMAETCS OSCKOHEYHOMH,
a KOJIOHHBI, CTEHBI, TTMJIOHBI U JIPYTUEe BEPTHUKAIBHBIC HECYIEe KOHCTPYKIIUA — XECTKO
3aJIeIaHHBIMUA B (hyHIAMEHTaX U IMAPHUPHO IIPHUCOCIUHEHHBIMU K OIOPHOMY KOHTYDY.
Beicota pacueTHOM MOZe MPUHUMACTCS PABHOM BBICOTE KOJIOHH, & B CJIyYae HEOOIBITIIX
IIeperaioB B BRICOTAX KOMOHH (He Ooree 20 % BBICOTHI cpellHE KOIOHHBI) — PACCTOSHIIO
OT YPOBHSI 3allleMJICHUS KOJIOHH JI0 I[EHTpa Macc OT HAarpy30K Ha ITOKPBITHE C yIECTOM
cobcTBeHHOTO Beca (puc.12.566). YkasaHud 10 cOOpY HArpy30K, OIPEJEICHHUIO XeCTKO-
CTCH M IIEPHUOJIOB COOCTBCHHBIX TOPU30HTAIBHBIX KOJICOAHUN 30aHUI IIpHUBEACHEL B [23].

a) 6) <

Q\‘: T -

—_—c/ e
‘
I

h
h
k.
hth,

I, \ L,

7

Puc.12.56. PacueTHasa cxeMa 3MaHKMI ¢ MEMOPAHHBIM IMOKPBITHEM IIPH PACUETe
Ha TOPU3OHTAIIbHBIE ceficMUYecKue BO3IEHCTBU

a — ¢ KOJIOHHAaMHU OAWHaKOBOM BBICOTEI, 6 — ¢ KOJJOHHAMH paSHOfI BBICOTEL

11. IIpu pacuere 3manumiti mimHOU Oonee 30 M B coorBercTBHMM ¢ CHull I1I-7-81*
KpOME TOPHU3OHTAIBHON CEeHCMUUYECKON HArpy3KHM HEOOXOAWMO YUMTHIBATH KPYTSIIHH
MOMEHT OTHOCHTEJIBHO BEPTUKAIBHOM OCH 3/IaHUS, TIPOXOISIIEH Yepes IEHTP XKeCTKOCTEH.

12. B 3panusix O0ibIuX mposieToB (bosee 5S0-60 M) ycwins B 3JIeMEHTaX KOHCTPYK-
U JIOMYCKAETCS OIIPENESATh ¢ YIETOM CKOPOCTH PACTIPE/ICICHUS CEHCMMISCKIUX BOIH B
TpyHTE, TapaMeTphl KOTOPBIX BBIOMPAIOTCS HA OCHOBAHWM aHAIN3d CEHCMOIOTHIECKUX
YCIIOBUIA ILTOLIAMNA CTPOUTEIbCTRA [24, 25].

13. Ilpu pacuere 37MaHUl ¢ BUCIIUMU TTOKPBITUSIMHU CJIOXKHOM TeOMETPIUYECKOM phop-
MBI pacyeTHBIC MOJIETH NOJDKHBI MPUHUMATHECS C YIETOM OCOOCHHOCTEH KOHCTPYKTHB-
HBIX PEIICHU, pacrpee/IcHUiI Mace M KEeCTKOCTeH B IUIaHe U 110 BbIcoTe 31anus. [Ipu
HAIMYUK SKCTIICPUMEHTAIBHBIX JIAHHBIX O XECTKOCTHBIX XapaKTEpUCTUKAX BUCSIUYUX I10-
KPBITUI W OITOPHOTO KOHTYpPA B TOPU3OHTAIBHON TUIOCKOCTH pacdeT PEKOMEHIIYETCS BbI-
HOJHATH ¢ IMOMOIIBID DBM ¢ y4yeToM IIpOCTpaHCTBECHHOI pabOThHI 3MaHW M (paKTHIC-
CKUX 9KCIIEHTPUCUTETOB MEXIY IMEHTPAMU MacC W KECTKOCTEH.

14. Topu3oHTaNbHAS ceficMrUIecKas (YCIOBHAS cTaTUIecKas) HarpysKa A 3AaHud B
IIeJIOM TIOCIe OTIpeesIeHAs Tleproia COOCTBEHHBIX KOMEOAHMI OMHOMACCOBOTO OCIIHIIIS-
Topa 1o .10 HacTosIero pasjeira Beraucisercs mo dopmynaM (12.35) u (12.36). Ilpu
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9TOM Spx = SNy = 1. 3HaYeHnsa BceX KOXPODUIIMEHTOB, 33 UCKIIOYEHUEM Ky, [MPUHUMA-
IOTCS B COOTBETCTBUU C TI.II. § -9 pasjiena.

3HaueHUA KO3(MQPUIINEHTa Ky, IIPW BBIUUCICHWM DPACYETHBIX I'OPHU3OHTAIBHBIX Ceic-
MUIYECKMX HArpy30K IS 37aHUi IPUHIMAIOTCI B COOTBETCTBHUU C 11.19.26 B [16].

15. BepTukaiabHble U HAKIOHHBIE HECYIE KOHCTPYKITUU JOJDKHBI IPOBEPSITHCS pac-
YeTOM Ha JICHUCTBHME TOPU3OHTAIBHBIX CEMCMUUYECKUX HATPY30K W YCWIHNH, TIepeaaronx-
csl HA HUX ¢ MEeMOpPaHHOTO TOKPHITHS. B KOJIOHHAX 37aHWi, HECyIIMX KPaHOBYIO Ha-
TPY3Ky, HEOOXOIMMO YYWUTHIBATH MECTHBIE TOPU3OHTAJIBHBIC CEHCMUYECKUE HArpy3KU B
COOTBETCTBHUHU C YKa3aHMSIMH ITocoous [23].

16. Ilpu yuete BoIcIIUX (hopMm KosieOaHUI pacueTHbIE yCWIns (IIPOJIOJIBHBIC U TIOIIe-
peuHble CWIBI, MU3rUOAIOIe W KPYTSIINUE MOMEHTHI, HOpMaJIbHbIC M KacaTelIbHbIC Ha-
MIPSDKeHUSA) B DIEMEHTaX KOHCTPYKIIMK OT JeHCTBUS CEeUCMITIECKUX HArpy3oK ollpejie-
JISIOTCS 110 (hopMyJIe

, (12.43)

rae N; - 3HAYCHUS YCWIWM WM HANPSDKCHW B pacCMATPHBACMOM CCUCHUU OT CeHCMU-
YeCKUX CHII, COOTBETCTBYIOINX i-i1 (hopMe KoMeOaHWit; # — IUCIO YINTHIBACMBIX B pac-
yete ¢hopM (TOHOB) KOJIEOAHWIA.

17. TopU30HTAIBHYIO CEUCMUYECKYIO HATPY3Ky 5], BBIUACICHHYIO B COOTBETCTBUW C
.14, TIpY TOPU3OHTAIBHOM OIIOPHOM KOHTYPE CIEIYET PacpeieiisITh:
¢+ PDaBHOMEPHO MEXJIY BCEMW BEPTUKAIBHBIMHU HECYIIIUMU KOHCTPYKIIUSIMUA IIPOIIOP-

IMUOHATBHO XECTKOCTIM BEPTUKAIBHBIX HECYIIVMX KOHCTPYKIIMA B HAIIPaBICHUA

[JIaBHBIX OCEHM COOPYXKECHUHN B IUIAHE;
¢+ B COOTBETCTBUM C (PAaKTUYECKUMHU XKECTKOCTIMHU YYACTKOB ITOKPBITAS W OIOPHOTO

KOHTYpa B TOPU3OHTAIBHON IDIOCKOCTA IIPU HAIMYUH SKCIIEPUMEHTAIBHBIX TaHHBIX.

IIpy oTCYTCTBUM 3KCIEPUMEHTANBHBIX JTAHHBIX B pacueT BBOAUTCS HAWOOJbINEE 3HA-
YeHWE HArpy3KW UL MEPBOTO W BTOPOro ciydyaeB. C yyeTOM IIPUHSITOTO PaCIIpe/leICHUS
TOPU3OHTAIBHBIX CEACMUYECKUAX HATPY30K MEXJY BEPTUKAIBHBIMA HECYIIUMW KOHCT-
PYKIIMSIMUA 3JIaHUSI HEOOXOIMMO BBIIIOJTHUTE IPOBEPKY HECYIIEH CIIOCOOHOCTA W YCTOM-
YUBOCTH OIIOPHOTO KOHTYpaA.

18. Y31IBl cONpsmKeHUs BUCSIYAX MOKPBITHUIA C OMOPHBIM KOHTYPOM W OIIOPHOTO KOH-
Typa ¢ HIDKEJIEXKAIAMUA KOHCTPYKIIMSMHU JTIOJDKHBI OBITh PACCUYUTAHBI HA YCWIIMSL OT CO-
BMECTHOTO JIECTBUA TOPU3OHTAIBHBIX U BEPTUKATBHBIX CEHCMUYECKIX HATPy30K.

19. TopuzoHTaTBHOE TIEpeMEIlleHUE 37aHusl (OTceKa) Ha YpPOBHE Bepxa KOJOHH OT
JIEUCTBUSL PACUETHBIX TOPU3OHTAIBHBIX CEUCMUYECKUX HArPYy30K S, OIpPeNessieTcs IO
¢dopmyie

A=S/C, (12.44)
- 1
e C = 2— - JKECTKOCTh KapKaca 3/laHus (OTceKa) Ha YpOBHE Bepxa KOJIOHH; #y —
o1 Ok
YUCIO KOJIOHH WM CBU3€BBIX IIAHEIEH B KapKace 3jlaHus (OTceka); &y — IepeMelllcHue
OTJIETIBHOM KOJOHHBI (CBSI3CBOI ITaHENM) HA YPOBHE €e Bepxa OT JEUCTBUS TOPU3OHTAIb-
HOUN eIMHUYHOMN CWIIBI B TOM XK€ YPOBHE.

AHAJOTUYHO OMpPee/SIETCS KECTKOCTh 3/IJaHWd B TOPU3OHTAIBHOM HAIIPABICHUU ITPHA
BEPTUKAIBHBIX HECYIIINX KOHCTPYKITUSAX B BUJE CTEH, IIMJIOHOB U T.IL.

IIpesenpHOE OTHOCUTEIBHOE TIEpeMeIlleHrue A//, OT TOPU3OHTAIBHBIX CEHCMUYECKUX
Harpy30K COTJacHo I1.3a JUTS 3IaHui O0e3 KPaHOB U ¢ MOABECHBIMU KpaHaMW HE JOJDKHO
MIPEBBINIATH: TIPU KaApKACHBIX HECYIIMX KOHCTPYKIHsax — 1/200, a mpu pacdeTax 1o I1.36,
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cooTBeTcTBeHHO 1/100. AHATOTMYHO MPU BEPTHUKATBHBIX HECYIIMX IWJIOHAX W JIPYTUX
KOHCTPYKITUSIX TIPe/IeIbHOE OTHOCUTENbHOE MepeMellicHre He JOJDKHO TpeBbImats 1/400
u 1/200 ipu pacyetax 1o 1.11.3a u 36.

OTHOCUTENIBHBIC ITPOTUOBI BUCSYMX ITOKPBITUH IIpU pacueTe Ha JII0Ooe coYeTaHHe
HArpy30K ¢ y9eTOM CEHCMMYECKUX BO3JIEHCTBUI I11e71ecO00pa3sHO OrpaHUIUBATh B COOT-
BETCTBUHU C Pe3y/IbTaTaMi HCCIICIOBAHUN 110 COIIACOBAHUIO C JTUPEKTUBHBIMU OpraHaMH
rocymapcts CHI' 1o cTpOUTEIBCTBY.

20. IIpu pacuere Ha MPOYHOCTb W YCTOMUYMBOCTH JIEMEHTOB KOHCTPYKIIMH ITOMUMO
KO2(pHHUIIMECHTOB YCIOBUIL pabOTHI, IIPUHUMAEMBIX B COOTBeTCTBUU ¢ aBamu CHwull Ha
MMPOEKTUPOBAHNE METAUTMICCKUX U XKEJIe300€TOHHBIX KOHCTPYKITUM, HEOOXOIMMO JIO-
HOJIHUTEIBHO BBOIUTL KOMOUIMEHT YCIOBUA PabOTBL My, YIUTBHIBAIOLIMA OCOOEHHO-
CTU CEMCMUYECKOTO BO3ICUCTBUS (KPATKOBPEMEHHOCTh W TIOBTOPSICMOCTE 3eMIIETpSICe-
Huit). Kosdduumenr my, npuaumaercs 1o 1adin.19.7 B [16].

12.5.4. IlpyHounbl pacyeTa BUCAYUX cHcTeM. OCHOBHOM OCOOCHHOCTBIO CHUCTEM BH-
CSIMeTO TUIIA SBJISETCS WX TeOMeTpUYeCKU-HeNWHeHHas padora TOJ[ BO3ICHCTBHEM
BHEITHUX Harpy3oK. CTerneHb reOMeTpUIECKOM HeTMHEHHOCTH PAOOThl CUCTEMBI 3aBUCUT
OT THITA HECYIINX KOHCTPYKIIMA ¥ MaKCUMAJIBHO ITPOSIBJISICTCS TIPW HECYITUX KOHCTPYK-
MUSIX U3 THOKUX TPOCOBBIX 3JIEMEHTOB U B MeMOpaHax.

Pacdersl B JIMHEHHON ITOCTAHOBKE TAKWX KOHCTPYKIIUM IIPUBOIAT K 3HAUYUTEIBHOMY
3aBBINNIEHUIO YCWIUH U TIEpeMEITICHUI B CUCTEMeE.

Kpome Toro, B psizie citydaeB (0cOOEHHO, JUISI CHIBHO HATPYXEHHBIX TPOCOBBIX 3JI€-
MEHTOB) MOTYT TIOTPEOOBATHCS JOMOMHUTEIBHBIE PACUYETH C yIeTOM (DU3NIESCKON He-
HEHHOCTH paboThl MaTepuaia KOHCTPYKITAH.

Hapsiny ¢ reomerpuueckoit u (pU3MIECKON HETMHEHHOCTHIO IIPU pacyeTaX BaHTOBBIX
1 MEeMOpPAHHBIX CUCTEM YacTO HEOOXOJIMMO YUYUTHIBATH KOHCTPYKTHBHYIO HEJIMHEHHOCTH
UX paboThl, CBI3AHHYIO ¢ KAYECTBCHHBIM HU3MCHEHWEM PACUCTHOM CXeMBbl KOHCTPYKITHH
B IIpoliecce ee JehOpMUPOBAHUS. XapaKTepHOE ITPOSIBICHHUE KOHCTPYKTUBHOW HEJ-
HEHHOCTH — BBIKIIOUEHUE M3 PAOOTHI CKAThIX TMOKUX 3JIEMEHTOB BAHTOBBIX CEeTEHl WM
PAcKOCOB BaHTOBBIX (hepM, a TaKkKe BBIKIIOUCHUE W3 PabOThl YACTUIHO WA ITOJTHOCTHIO
MaTepraia MeMOpaHbl 110 HAPABICHUIO CXATHUS.

B mpenBapuTeibHO-HAIIPSDKEHHBIX CUCTEMAX CIISAYET TaKKe YYMTHIBATEH SIBICHHUE pe-
Jlakcartuu (MoJI3y4ecT) — TO eCTh MOTEPH IIPEIBAPUTEILHOTO HAIIPSDKEHUS BO BPEMEHMU,
YTO MOXET MPUBECTU K HAPYIICHWIO HECYIeH WIX IKCIUTYyaTAIIMOHHOM CIIOCOOHOCTH
COOPYXCHUSI.

C y4eToM BBIIIEU3IOXKECHHOTO TIPUMEHSIEMbIE METOJIMKUA pacyeTa KOHCTPYKITUM BUCSI-
yero TUIa 6a3upylTcd Ha OOIIMX aHATUTUYECKUX WM YUCICHHBIX METOJaX CTPOUTE/Ib-
HOM MEXaHWKH U TEOPHUU pacdyeTa COOPYXKECHUM.

ITockoIbKYy KOHCTPYKITUH BUCSYETO THUIIA OOBITHO IIPEACTABJISIIOT COOOM MHOTORJIE-
MEHTHBIE MPOCTPAHCTBCHHBIC CHUCTEMBI JOCTATOYHO CIIOXHBIX I'€OMETPUYECKUX (hopm,
AHATUTUICCKIE METOJIBI UCITONB3YIOTCS, TJIABHBIM 00pa30M, JIUIIE JIJIS TIPEABAPUTEIHHBIX
MPUODKEHHBIX M OIEHOYHBIX PACYETOB, a TaKXe JUISI PACUYETOB ITPOCTEUIINX CUCTEM
TUTIA OTJIE/IBHAST HUTh, BAHTOBAsS (hepMa, BAHTOBBIC CETH OIIPE/ICICHHBIX CTPYKTYP, TJIAIKKe
MeMOpaHbl HEKOTOPBIX THUITOB U T.II. CBeJICHUS 110 aHAIUTUYSCKUM METOZaM pacdeTa pas-
JIMIHEBIX BUAOB BUCIINX KOHCTPYKIIAI IpeCTaBIeHEI B psite padot [16, 17, 27, 28, 29].

PacdeTsl BUCSYMX KOHCTPYKIIUM ITPOU3BOIBHOM CTPYKTYPHI BBIIOIHSIOTCS YKUCICH-
HBIMKA METOJIaMH II0 mporpammaM it BBM, Takux, kak, Hampumep: PACK, JIMPA,
ITAPCEK (mporpammel nuHeiitHOTO pacueta); [AMMA (mporpaMMa reoOMeTpUYECK-
HEJIMHEWHOTO pacueTa) u Jp.

BT 1 TMOJOOHBIE UM IIPOTpaMMbl M MX MOIUCGUKAITHK, MO3BOJSIOT TaKXe perrarh
bu3ryeck 1 KOHCTPYKTHUBHO HEJIMHEWHBIE 3aaui.
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Cosanme KOPPEKTHBIX PACUCTHBIX CXEM IS CIOXHBIX BUCIYMX KOHCTPYKITHAN STBIISI-
eTCs CaMOCTOSITETBHOM Cephe3HOM 3ajavcii, 3avacTyio TpeOyroleil armpodariu o
HKCIIEPUMEHTOM, JIMOO TTApaAUIEIBHBIMU paCcCUETaMU 110 aTbTePHATHUBHBIM IIpOTrpaMMam.

PacderHble CXeMBI JUISI MEMOPAaHHBIX ITOKPBITAH OOBIYHO CO3/IAI0TCI Ha OCHOBE
CTEPXXHEBOM armpoKcuMaIiui MeMOpaHsl [16,28,29]. Bra MeTOAMKA ITO3BOJISIET TaKXKe
MIPOU3BOJUTE YU€T KOHCTPYKTHMBHOM HEIMHEHHOCTH pabOThl MeMOpaHBI 110 HallpaBiie-
HUIO cxatus [28].

CrrelmuaabHBIM pa3/ieioM, OCODEHHO JUTS OJHOITOSICHBIX CUCTEM M3 THOKHX SJIEMEH-
TOB 1 MeMOpaH, FBISICTCS HANCXKHOCTh BUCSIINX CUCTEM IIOJ[ BO3JICHCTBUEM JIMHAMITIC-
CKUX HArpy30K (BeTep, ceiicMUKa, MTOJIBECHBIE KPAHBI, KPBIIITHBIE BEHTWISTOPHI 1 T.IL.).

CoOCTBeHHBIC JTUHAMUICCKUE XapaKTEPUCTUKU (IacCTOTBI W (OpMBI KoeOaHMit) B
HEKOTOPBIX YACTHBIX CIyJassX MOTYT OBITH IOTYyIeHEI aHAINTUIeCKH [16], B Oolee CIoX-
HBIX — II0 YIIOMSIHYTBIM IIPOTpAMMaM.

B cnydae mmpuMeHeHust mporpamMm JmHeiiHOTro pacdera tuna PACK, JIMPA u T.11., B
PACUYETHYIO CXeMy HEOOXOIUMO BBOIUTH (DUKTUBHBIE M3TMOHO-KECTKHE DIIEMEHTHI, JIMOO
(bUKTUBHBIE YIIPYTHE SIEMEHTHI TOCTEIN, MOJCIUPYIONINE CTAOWIN3UPYIOIIAE BIUSHUC
PACIIOPHBIX CWJI B OJHOCIOWHBIX CHCTEMax, JTUOO KOMOWHAITUIO STUX (DUKTHUBHBIX 3JIC-
MEHTOB.

Borrpocer pacdyera TMHAMHYECKON 1M a3pOJMHAMUYECKON YCTOMYMBOCTA BUCSUUX I10-
KPBITHIT HEKOTOPBIX BHUJIOB pacCMOTPEHBI B pabotax [18,25].

BosbrienrposieTHple  BUCSYME KOHCTPYKIIMU TPEOYIOT ITOBBIINIEHHOTO BHUMAHUS K
TOYHOCTH W3TOTORICHUS W MOHTaXa, a Takke K paboTe CHCTEMBI B IIpoIlecce e BO3Be-
neuns. B coorBerctBur ¢ 'OCT 21778-81 Ha paboumx dyepTekaXx M B TEXHOJOTHMIECCKOIM
JTOKYMEHTAITUX HEOOXOJIMMO YCTaHABIUBATH TPeOOBAaHUS K TOYHOCTH KOHCTPYKITUH, WX
SJIEMEHTOB M K BBIMOMHEHUIO padoT. CylIecTBYOMAas MpakThUKa HAZHAYCHUS TOYHOCTH
O0OBIYHO orpaHnumBacTcs cchuikoi Ha CHull I111-18-75. TpeboBaHUS 110 TOYHOCTH HU3r0-
TOBJICHUWS B HEM MHOTOBAPUAHTHBI, YTO MO3BOJSIET 3aBOJIAM METALUIOKOHCTPYKITAMA BBI-
TTOJTHSTD JIWIIE Te U3 HUX, KOTOPBIE COOTBETCTBYIOT MX BO3ZMOXHOCTSIM. Eciu HeoOxomm-
MO TIOJYYHUTh KOHCTPYKIIMK C OIPEACICHHBIM IMPe/IeIbHBIMU OTHOIICHUSIMA T€OMETPH-
YEeCKUX I1apaMeTpoB, 3TH TpeOOBaHUS JOJDKHBI OBITH OOOCHOBAHBI PACUCTOM W 3a/IaHBI B
paboueit mokyMeHTAIU. ISt OOIBIMEITPOICTHRIX HETUIIOBBIX KOHCTPYKITUI TaKo#l pac-
yeT 00g3aTesieH, T.K. OOJBIINE JUTUHBI KOHCTPYKTUBHBIX 3JIEMEHTOB IIPUBOJISIT K CEPhE3-
HOMY HaKOIUICHHIO OIMMOOK B IIPOIIECCE M3TOTOBICHMS W MOHTaXa METAUIOKOHCTPYK-
uit. PacyeT cobMpaeMoCcT KOHCTPYKITHM CBOJIUTCS K OTIPEICTICHUIO COOTBETCTBUSI CYyM-
MapHOTO TEXHOJOTMYECKOTO JIOIycKa HazHaYeHHOMY (yHKITMoOHATbHOMY. [Ipu sTOM
VUYUTBIBAIOTCS BCE BO3MOXHBIC TTOTPEITHOCTA OT TE€OAEe3UIECKON pasOMBKU IO M3TOTOB-
JICHWS W MOHTaXa KOHCTpPYKIMK. Kpome perieHUs: TTpoOIeMbl COOMPAEMOCTH TaKO
pacyeT IO3BOJIIET YTOUYHUTH JICHCTBUTEIBHYIO PabOTYy KOHCTPYKIIMK C yIeTOM ee (haKTH-
YeCKOM TeOMETPUU U TOTIOJIOTHH Y3JIOB B IIPOCTPAHCTBE.

Pacder mporiecca MOHTaXa SIBIISICTCS 00SA3aTEIBHBIM JIJISI BUCSUUX OOJIBITIEITPOIIETHBIX
KOHCTPYKITUI W II0 CIOXHOCTH M OTBETCTBEHHOCTH 3a4YaCTyI0 HE YCTYIIAeT OCHOBHOMY
pacueTy Ha SKCIUTyaTallMOHHBIC HArpy3ku. CJIOXHOCTH pacyueTa OIIpeleisieTcsT HeoOX0-
JMIAMOCTBIO y4YeTa WM3MEHEHMS KOHCTPYKTHMBHON M pacuYeTHON CXeM Ha KaxkJoM 3Talle
MOHTaXa, a TAKXe HEOOXOIMMOCTHIO yueTa YCWINH U fedopMaIlinii, HaKaILTUBAIOTITAXCS
B COOPYXEHWH OT 3Talld K 3Tally ero BO3Be/leHUs. PacueThl HEOOXOAMMO IIPOBOIUTH B
TEOMETPUYECKY HEJIWHEHHOMN MOCTAaHOBKE. BOMpoc 0 BO3ZMOXHOCTHA TTPUMEHEHUS TTPUH-
ITUIIOB CYITEPITO3UIIMK MPU ITOSTAITHBIX pacyeTaX HEOOXOJAMMO peIaTh B KaXIOM KOH-
KPETHOM CJIy9ae B 3aBUCMMOCTH OT CTEHCHU HeDOPMATHUBHOCTA CHUCTEMBI Ha KaXJIOM
9Tare BO3/ICACTBUSI.

IIpumMep pacueTa mporiecca MOHTaKA MPUMEHUTEIBHO K 3MaHUI0 ¢ MEMOPAaHHBIM I10-
KpbITHEM IIpHBeAcH B [20].
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12.5.5. MarepuaJjbl U KOHCTPYKIHSA y3J0B U JeTaleil THOKMX 3JeMeHTOB. B Kauect-
BE HECYIIIUX JIEMEHTOB B BUCSYMX MOKPBITUAX IIPUMEHIIOTCS: CTAIbHBIE KAaHATHI, apMa-
TYpPHBIE ITyYKW W3 BBICOKOIIPOYHOW ITPOBOJIOKW; apMaTypHBIE CTEPXHU; ITOJIOCOBas W
PYJIOHHAs CTalb; (DaCOHHBIN MPOKAT.

Marepran 1 KOHCTPYKTABHBIE PEIIEHUS Y3JIOB 11 JJIIEMEHTOB M3 (hacOHHOTO ITpOKa-
Ta HE UMEIOT MPUHIIAIIUATBHBIX OTIWYANA OT IIPUMEHSIEMBIX B OOBIYHBIX KOHCTPYKITHAAX,
MOATOMY B HACTOSIIEM pas3flelle pacCMaTPUBAIOTCS TOJNBKO OCOOCHHOCTH ITPUMEHEHUS
TUOKMX 2JIEMEHTOB B BUCSIUMX CUCTEMAaXx.

12.5.5.1. CmaavHble KaHAMbBL, RYYKU U3 @bICOKONPOUHOI NPOBOAOKU, APMAMYPHbLE
cmepycHu. Hamboiblliee paciipocTpaHeHWE TTONYIWIA OIIMHKOBAHHBIE CTAIBHBIC KaHA-
Thl. B BUCSIYMX TTOKPBITAIX PEKOMEHIYETCS IIPUMEHSITh KaHAThl ¢ METALIMYECKUM CEP-
JIEYHUKOM, M3TOTOBICHHEIE W3 IIPOBOJIOK AMaMeTpoM Ha MeHee 1,8-2 mM. Hemoctatkom
KaHATOB KaK 3JEMEHTOB CTPOUTEIBHBIX KOHCTPYKITAI SIBISIETCS. UX CPABHUTEIBHO HEBBI-
COKHWIT IepBOHAYAIBHBIN MOIYJb YIPYTOCTH, OOYCIOBICHHBIA BUTON CTPYKTYpoit. s
TOBEITIIEHUS EPBOHAYAIBHOTO MOJYJS YIIPYTOCTH W YCTpAaHEHUS HEYIpPYyrux nedopma-
U KAHATHI TIOJIJIeXKAT 00sI3aTe/IbHOM IIpeIBapUTeIbHON BRITSXKKe yemrreM, Ha 10-20 %
IIPEBBIIAIOIUM PacyeTHOE YCWIIWE KaHara, B TeueHue 0,5-2 d.

Cpenauii MOJyIb YIIPYTOCTH JUISI KAHATOB OJWHAPHOU CBUBKHU C IIPEJBAPUTEIBHOU
BBITSDKKOM MOXET OBITh IpUHAT paBHBEIM 165000- 170000 MIla. Ilpuz cTponTerbCcTBe
KPYITHBIX COOPYXXEHUU KaHAaThl 0O0S3aTeIbHO JIOJDKHBI OBITh UCIIBITAHBL JIIA OTIPEcIc HUS
JIEUCTBUTEIBEHOTO MOJIYIISL YIIPYTOCTHA W HECYIIEH CITOCOOHOCTHU. 1T OTBETCTBEHHBIX CO-
OPYXEHUI TIPA COOTBETCTBYIOIUX TEXHUKO-IKOHOMUUIECKUX OOOCHOBAHUSX MOTYT IIPH-
MEHSThCS KaHarhl 3akpbrroro Tura mo 'OCT 3090-73*, TOCT 7676-73* HapyxHbie
CIIOW 3aKPBITBIX KaHATOB COCTOIT W3 ITPOPUIMPOBAHHOU MMPOBOJIOKA W OOJIAIAIOT MOBBI-
MIEHHON KOPPO3UECTOUKOCTBIO.

[lyuykw vy TIpg ATt BaHT U3TOTOBISIOT U3 BEICOKOIIPOYHOU ITPOBOJIOKM Ha CIIEITH-
aIlbHO ODOPYAOBAHHBIX CTEH/IAX, WHOT/A HEIIOCPEICTBEHHO HA CTPOUTEIEHON TUIONIAIKE.
IS My4YKOB IIPUMEHSIIOT KPYTIYIO YIICPOIUCTYIO IpoBOJoKy Imo I'OCT 7348-81* u xo-
JIOMHOTSHYTYIO TIEPUOIMIECKOTO TIPOH IS

IIygok ¢opMupyeTCd B 3aBUCUMOCTH OT PACYETHOTO YCWIIMSL B KaHATax, THMA aHKep-
HOT'O KpeIUICHMS M KOHCTPYKIMH JoMKpara. Yepes 70— 100 MM o JIMHE YUKW CBI3BI-
BalOT MSITKOU BS3aJbHOU ITPOBONOKOU muameTpoM 1-1,5 MM. YTOOBI ITOBBICUTE KOPPO-
3UECTONKOCTD, ITyYOK IMOKPHIBAIOT OUTYMOM WIJIM CBHHIIOBBIM CYPUKOM, €CJIM BaHTHI HE
HoJTeXaT OETOHWPOBAHUIO BMECTE C OTPaXIAOIUAMHU IUIATAMUA. MOJIYIb YIIPYTOCTH
IYYKOB W3 BBICOKOIPOYHOU TrpoBoiaokr 180000- 190000 MIla. [Ina BeIpaBHUBaHUI Ha-
PSTKEHWI B OTACIBHBIX IIPOBOJOKAX, ITYYKW CIEMYEeT BBITATABATH YCWIWEM, IIPEBbI-
IMAIONTAM pacdeTHOe pa3pbhlBHOE MpuMepHo Ha 10 %. BTUM OTHOBPEMEHHO TOCTUTACTCS
MHOBBIIIICHHE MOAYJst yipyroctyd jgo 200000 MIla. IlpeaBapUTEIbHYIO BBITSDKKY KaHATOB
W yYKOB HEOOXOAMMO BBIIIOJIHATH BMECTE C KOHIICBBIMU aHKEPAMMU.

ApmaTypHasl cTaiab Kpyriasd WA IIepUOINIeCKOro poduird ¢ 6oee HU3KUMU MIPod-
HOCTHBIMU XapaKTEepUCTUKAMHU, YeM Yy KaHaTOB, HO 0oJlee KOPPO3UECTOMKAs ITO3BOISIET
IPUMEHITh CBapKy M 0oJiee IIPOCThIE COSNWMHEHWsI. PeKOMEHIyeTcsl MPUMEHITh apMa-
TYpPHBIE CTEpXHH Ileprogudeckoro Ipodmrs kiaacca A-III R= 340 MlIla u A-1IV
R = 500 MIIa, usroroBiaeHHbIe 13 cTaneit Mapok 35I'C, 2512C, 80C, 20XI2I1 u ap. Co-
eJIMHATh apMaTypHBIC CTEPXKHU HEOOXOIMMO KOHTAKTHOU SIIEKTPOCBAPKOW BCTHIK BaH-
HBIM WJIH JIEKTPOIIAKOBBIM CITOCOOOM. THITBI CBApHBIX CTBIKOBBIX COEIWHEHWIA MOTYT
ObITh IpUHATHL B cooTBeTcTBUU co CHwull 2.03.01-84* «beTtoHHBIE M XKele300€TOHHBIE
KOHCTPYKITUH», TIPWI.S. XOpOIIO OTBeYaeT YCIOBHUSIM paOOTHl BAHT BaHHAS cBapKa Ha
YINIMHEHHBIX CTAIBHBIX IMOJKIAAKAX. TeXHONOTHST CBapKW IPUHUMAETCS MO JEUCTBYIO-
UM HOPMATHUBHBIM JOKyMeHTaM. llpy IIpuMeHEHUM TEPMUYECKH YIIPOUHEHHBIX

306



CTepKHE BAaHTHI KeJNaTeIbHO COCTUHATHL MydhTaMi ¢ pe3bboil. Banmas cBapKa TaKWX
XOJOTHOYIIPOUHEHHBIX CTePXKHEH He peKOMEHIyeTcs, TaK KaK He oOecledrBaeT paBHO-
IIPOYHOTO COSTMHEHMS.

KomIieBoe KpellleHure BAHT BRIOMPAIOT B 3aBUCHMOCTH OT MaTepHala BaHT W OOPTO-
BOTO 2JIeMeHTa, KOHCTPYKTUBHOTO PEIICHUS €T0, CTEIeHN KAITUTATLHOCTI COOPYKEHU,
METOMIOB TIPEIBAPUTEIHHOTO HATSKEHUS CeTH, HAIMIWS COOTBETCTBYIOINIMX MEXaHIU3MOB
1 O0OPYIOBAHMS IS HATSCKEHWS BaHT W Ipyrux (axTtopoB. Hamboblee pacmpocTpa-
HeHUe TOMYIWINA CISAYIONTNe KOHIIeBhIe KPeIUIeHUS.

/19 BaHT W3 KaHaTOB. B KavyecTBe KOHIIEBBIX KPeTUTCHWI BAHT M3 KAHATOB B CTPOU-
TETBCTBE WCITONB3YIOTCS: IIETISI ¢ KOYIIeM Ha 3aXKMMax; IETIs ¢ KOYIIeM ¢ 3aIlpeccoB-
KO¥ KOHITa KaHaTa IIPH ITOMOIIYN aTIOMAHUEBEIX WUIN CTATHHBIX TPYOOK OBAIBHOIO ceue-
Hug (puc.12.57 a,6,6); caMO3aKIMHUBAIONIHICS 3aXxuM (puc.12.57 2).

IIpoYHOCTh KAHATOB C MePEUNCICHHBIMA KOHIICBBIMU KPEIUICHUSIMA pealn3yeTcsd He
MIOTHOCTHIO, TIO9TOMY OHU IIPUMEHSIOTCI B HeCTAITMOHAPHEIX COOPYKEHUSX WM B Kade-
CTBe BPEMEHHOTO KpEIUICHUS BAHT B IIpoOIlecce CTpOUTeNbeTBA. Hanbomee HaleKHBI 3a-
JIMBHEIC KOHIIEBBIe KpeIUIeHNsT KaHaToB. OCHOBHAS JAeTalbh TAKOTO KpeIUIeHUS — CTaKaH
- MOXeT WMETh JTIOOVIO KOHCTPYKIIWIO: TOYCHYIO, JUTYIO, CBAPHYIO C IOCICIYIONTAM
KpelUleHreM K OIOpHOMY KOHTYPY IIpM IIOMOIMW TaiKy, IMapHUpa, yrmopa W T.J.
(puc.12.57 e, xc).
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Puc.12.57. KoHlieBble KpeIUIeHUS BaHT M3 CTaJIbHBIX KaHAaTOB
a-c — BapUaHTHI; | — MMOABMXHBIA KIWH; 2 — KIIWH; 3 — THJIb3a

ISt 3aUIMBKY CTaKaAHOB PEKOMEHIYETCSI IIPUMEHSTh CIUIABBI HA OCHOBE ITMHKA.

VYV Hac B cTpaHe TIpH BO3BEJIECHUM BAHTOBBIX ITOKPBITUHI IMTHUPOKO MPUMEHSETCS TIb-
30KJIMHOBOI aHkep cucreMbl BHUUWmonTaxcmenctpost (puc.12.57c). AHKEp COCTOUT
W3 TWIB3bI, U3TOTOBICHHON M3 MATKOM cTanu Mapku CT3, U KJIMHA U3 TepMOoOpadoTaH-
HOU yriepomucToi ctaim Mapok Ct45, Ct50. Ilpr npoTsskke Ha THAPABIMYECKOM IIpec-
ce Yepe3 BOJIOK TWIb3a IIPETEePIICBACT IUTACTHYECKUE JeopMallii U TUIOTHO OOXMMAET
HapyXHBIC CJIOU ITPOBOJIOK.

[ BaHT M3 MYYKOB BBICOKOIIPOYHOMN IIpOBOIOKK. KOHIIEBBIE KpEeIUICHUS JUIST BAaHT
W3 IIYYKOB BBICOKOIIPOYHOM ITPOBOJIIOKU OCYINECTBISIOTCS Oyaroiapst cwiaM TpeHUs,
meperrdy WK 3aKIMHUBAHUIO.

Hampumep, B ankepax (puc.12.58 a—0) MPOBOJIOKK KPEISITCS OIPECCOBKONM THIB3BI.
KoHycHble KpeIUieHHsT THIIA <«KOJOJIKa ¢ TIpodKoi» (puc.12.58 e,01¢,3) HAIILUIA TITAPOKOE
MIPUMEHCHUE B IIPEJBAPUTEIFHO-HAPSDKEHHBIX ¢depMax U obomoukax. st MOTIHBIX
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apMaTypHBIX ITyYKOB (BaHT) IIPUMEHSIIOTCS aHKEPHI ¢ 3aJIMBKOM IIpeIBAPUTEILHO OTOTHY-
THIX KOHITOB IIPOBOJIOK B CTAIBHOM cTaHKe OeTtomoM Mapku 500 mwnmm 600 Ha MeJIKoM

3alIOJTHUTCIC WU T. M.
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Puc.12.58. KoHIleBbIe aHKepHBIe KPEeIUICHUS BaHT M3 IIYYKOB BBICOKOIIPOUYHOI IIPOBOIOKH
a-3 — TUIBI; ] — KOHTYDP TUJIB3EI 10 OOXKaTUY; 2 — CTepXKeHb; 3 —CIupaib; 4 — Hape3Ka;

5 - Konoaka; 6 — ImpodKa

Bouee HOI[pO6HI)IG CBCIACHMA O CTAJBHDBIX KaHaTax, IIPUMCHACMEBIX B ITPAKTHUKE CTPON-
TCJILCTBA, IIPUBCACHEL B IIaBC 2 IICPBOr0 TOMa HaCTOAIIETO CIIpaBOYHHMKA.

LUrd BaHT M3 CTepXKHEBOU apMarypbl. KoHIIEBEIE KPCIUICHMA I BaAHT M3 CTCPXKHE-
BOI apMarypbel B OOJIBIIIMHCTBE CIIydacB IIO3BOIAKOT IIPMMCHHUTL CBapKy 3JICMCHTOB

[ L s N
Puc.12.59. KoHlieBbIe KpeluleHUd BaHT W3 apMaTyPHBIX CTepXHeH
a- 6 — BapuaHThI

(pmc.12.59).

KoucTpykTrBHBIE — pe-
IMEeHUs Y3JI0B IIPUMBIKA-
HUS BaHT K OOPTOBBIM
SIIEMEHTAaM  OIIPEICIISTIOTCS
KOHTICBBIMH KPETUICHUSIMU
BaHT, MaTepuaioM OopTo-
BOTO 2JIEMEHTa W ero KOH-
CTPYKTHMBHBIM peIlleHUEM,
METOaMU  IIpe/BaApUTEIIb-
HOTO HaTsDKeHUs ceTu. Ha
puc.12.60 mokaszaHBl pas-
JIMIHBIC Y3JIBl KPEeIUICHUS
BaHT K OOPTOBBIM 3JIEMCH-
TaM TTOKPBITHSI.

e [ s

Puc.12.60. Y36l KpeluleHHsI BaHT K OOPTOBBIM 2JIeMEHTAM ITOKPHITHH
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V3Bl TIepecedyeHUsT CEMEUCTB TMOKWX HUTEHU, 00pa3yIolUX CETh, KOHCTPYUPYIOTCS
TaKUM 00pa3oM, YTOOBI OOECITEYUTh UX COBMECTHYIO pabOTy B IIPOIleCCe IKCILTyaTalluu,
HO HE 3aTPYyIHATh B3aMMHOTO IIPOCKANB3BIBAHUS B IEPUOJ MX MOHTAXa W IIpeiBapH-
TEJIBHOTO HATSKECHUS. BaHTBI M3 CTAIBHBIX KAHATOB B IIpelleflaX y3ia IIPeJOXPaHsIOT OT
MOBPEXJACHUA KOXYXaMHU W3 OITMHKOBAHHOM CTalld, W3HOCOYCTOMYMBOTO KaIllpoHa U JIp.

Ha puc.12.61 mokaszan mpu-
Mep Vy3Jla PacKOCHOW BaHTOBOU
¢depmbl. Ilo sTOMY MOPUHIIAILY
OCYITECTBISIETCS KPETUIEHUE DJIe-
MEHTOB PEIIETKA K HECYIIUM |
HAMpATAOINIAM ~ BaHTaM  JIBYX-
CJIOMHBIX BAHTOBBIX ceTel U
dbepM.

[ITATEl TOKPBITUIA BBITIOIHS-
0T HECYIIMe W Orpaxaaloniue
GYHKITAA W MOTYT W3TOTOBIITHCS
W3 pa3IWYHBIX MaTepualoB: Xe-
JIe300€TOHa, apMOIIEMEHTa, acOe-
CTOIIEMEHTa, CTalld, ATIOMWHWSA,
CTCKIIOIUIACTHKA, NEPEBA, ILUICHKHA Puc.12.61. Y3en packocHO BAHTOBOM (hepMBbI
win TKauu. Dopmy cOOpPHBIX
IUTUT TIPEJIOIIPEIENSIET CTPYKTYpa BAHTOBOU CeTKU. Jale BCeTro IUTUTHL pa3sMelalTcs B
npesiesax OAHON TUYESUKN CETA U MPEICTABISIIOT COOOM TDIOCKOCTHBIE DJIIEMEHTHI.

12.5.5.2. Hloaocoeas u pysouHasa cmaav. MemOpauHbie noxpouimus. IS M3rOTOB-
JICHUSI TIPOJETHON KOHCTPYKIIUA MEMOPAHHBIX CHACTEM MPUMCEHSIOTCS CTalld YLIEPOIr-
CTBIE, HU3KOJIETUPOBAHHBIE, B OCOOBIX CIyYassX HEPXKaBEIONINE CTAIN W alIOMUHUEBBIC
CIUIaBBI, BBITYCKAEMBbIE B BUJIE JINCTOB WIIH PYJIOHOB.

Bei6op mapok cranu mo 1a6in.50 CHwull 11-23-81* (w3, 1991 r1.) orpenensieTcst KOH-
KPETHBIMH YCIOBUSIMU SKCILTyaTAlIUA MEMOPaHHBIX KOHCTPYKITWUHA, TEXHOOTHHA WX U3T0-
TOBJICHUSI U MOHTaXa, SKOHOMUAYECKOH 11eIIeCO00Pa3HOCTH.

HoryckaeTcsl g TPOJIETHOW KOHCTPYKIIMKA MEMOPAHHBIX CUCTEM [PUMEHSTH II0-
CTABJSIEMBIII B PYJIOHAX ATIOMWUHUEBBIA JHUCT TOIIIMHON 1-3 MM cucteMbl Al-Mg
(I'OCT 21631-76*E, T'OCT 13726-78*E).

B 3maHusX ¢ arpecCHBHOI CpPEloil JOITyCKAETCs IMPUMEHATh HEPXKABEIOIINE CTaIA
mapku 08X18T1 Tommuuoik 10 2 MM 1 Mapku 12 X18H10T ToxmuHoON 10 4 MM, OCTaB-
JsieMble B JIUCTax U pyiaoHax mo 'OCT 5582-75*,

g TIposieTHOM KOHCTPYKITMM MEMOpPAHHBIX CHUCTEM WCIIONB3YIOTCS ITOJIOTHHINA,
CBOpaYMBAaCMbIC B PYJIOHBI, JUTMHOM Ha MpojieT (MW Ha ITOJOBHUHY MpOJeTa JUTs KOHCT-
DYKITHIA C TIEHTpaTbHBIM KoJiblioM). I[IuprHa MOTOTHUIIA OOBIMHO Ha3HAYaeTcs Jo 12 M
W OTpaHUYMBACTCS rabapuTaMid W Maccoil pyJIoHA, a TaKKe IPOU3BOJICTBEHHBIMUA BO3-
MOXHOCTSIMW 3aBOJIa-U3roTOBUTENA. [Ipr 3TOM HEOOXOIWMO YYUTHIBATH KPUBU3HY IIO-
BEPXHOCTH TTOKPBITHS.

PynmoHHEIE TOTOTHUIIIA TOMAHON 3 MM W BEIIIE BBIIOTHIIOTCS B 3aBOJICKUX YCIIOBU-
X U3 OTAEJBHBIX JIMCTOB pasMepoM 1,5x6 M, cBapuBaeMbIX BCTHIK. M3roTOBICHUE I10-
JIOTHUII TOJIIAHOK MeHee 3 M cIleflyeT IIpeycMaTpUBaTh W3 PYJIOHHBIX JIEHT, ITOCTaB-
JISIEMBIX METAILTYPTAYECKON ITPOMBINUICHHOCTBI0O M COEMHICMBIX CBAPKOU BHAXJIECT B
OCTPOEYHBIX YCIIOBUSIX.

IIpr M3rOTOBIIEHWM PYJIOHHBIX 3arOTOBOK-IIOJIOTHUIN CIEAYET COOIIOAATh TpeboBa-
Hust CHull I11-18-75 «IIpaBuiia mpou3BoACTBa U IPUEMKHK padoT. MeTalindecKre KOH-
CTPYKITUH», a TAKXKE CICYIOIIHNE JOTIONTHUTEIBHBIE TPEOOBAHMS:
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» JIOTIyCKaeMBbIe OTKJIOHEHWS OT ITPOCKTHBIX JTMHEHWHBIX Pa3MepoOB MMOJOTHHUINE IO TIIH-
puHe — 10 MM, TTO CcTpesiKe cabIeBUIHOCTH (OTKJIOHEHHUE MPOAObHOM ocu +//3000,
e / — JIIuHA MOJIOTHUIIIA);

» BBICOTA BBITYYMH (XJIOIYHOB) Ha ITOBEPXHOCTH ITOJIOTHHUINA HE JIOKHA MPEBBIIIATH
0,0064, Toe 7 — pacCTOSHME MEXAY IIPOTUBOIIOIOXHBIMI KpasMM BEIITYIHH; AOITYC-
kaetcda # < 1500 mm.

JleHTOUYHBIE TTOKPBITASI M OTPAXKIAIOIINE MEMOpaHHbBIE KOHCTPYKITAM (TIOJIBECHBIC T10-
TOJKM, CTEHBI) BBIMOJHAIOTCS W3 DPYJOHHBIX JIEHT, ITOCTABISICMBIX METALIYyPTHUIECKOMN
MIPOMBITIICHHOCTRIO. KpoMe TpeOGoBaHUI CTaHIAPTOB, PYJOHHBIC JEHTHI JIOJDKHBI OTBE-
4aTh CJICAYIONIUM JIOMTOTHUTEIBHBIM TPEOOBAHUAM: JICHTBI JOJIKHBI ITOCTABISATHCS ¢ 00-
PE3HBIMM KPOMKAaMIU; CTpeJiKa cabJIeBUIHOCTH PYJIOHA HE JIOJDKHA IIpeBbIaTs +//3000,
e / - JIrHa pyJIoHA.

Harpapistioriie CBI3M PEKOMEHIYETCSI BBITOIHATE UIMHONW Ha MPOJET U3 CTATBHON
MTOJIOCHI, THYTBIX, ITPOKATHBIX I CBAPHBIX BJICMEHTOB (TaBp, JIBYTABp, /IBa IBEJLICpa),
JIETKUX BUCSYMX (pepM ¢ BEpXHEH TOpHU3OHTAIBHOMI ITONIKOoMI mupuHOoit 300- 500 MM. ¥V3-
JIBI KPEIUICHUS HAITPABIISIONIAX K KOHTYPY JIOJDKHBI OOECIIeYMBATh BOBMOXHOCTH BBIBEP-
KA TeOMETpUU TTocTesIu. JIst 9TOro Ha OJHOM M3 KOHIIOB HAIIPABISIONIUX CBS3E# peKo-
MCHJIyeTCSI YCTAHABIMBATH XBOCTOBHWK, IIOJNTSDKKOM KOTOPOTO K YIIOpaM Ha KOHTYpe
ofOecIteuYrBaeTCd peryJIMpoBKa UIMHBI HAIIPABISIIONIAX BO BpeMs MOHTaxa (puc.12.62).
Jpyroit KoHell HAIIPaBJISIONINX, KOTOPBIE HE O0JAAI0T OOJBIION M3TMOHON KECTKO-
CThIO0, KPEIUTCS K KOHTYPY XecTko. M3TrHOHO-XecTKUEe HAIPaBISIONINE IECMEHTHI I10-
CTEIN PEKOMEHIIYeTCS KPEeIIUTh K OMOPHOMY KOHTYPY IIAPHUPHO, YTOOBI M30€XaTh BO3-
HUKHOBCHUS B KOHTYpE JOMOJTHUTEIBHBIX KPYTIIAX MOMEHTOB, 4 B pebpe — JIOTOIHH-
TEIbHBIX U3TMOAIOIINX YCVUTHIA.
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Puc.12.62. PerymupyeMblIil y3ell KpeIUIeHUS HAIIPaBISIOMNX 2JIeMeHTOB ITOCTEIH K KOHTYPY
1 — HATIpaBIAIOIIWI 3JIEMEHT TTOCTeNTn; 2 — KOHTYp; 3 — ymop (cHUMaeTcs Tociie MpUBapKu Ha-
TIPABITIAIONIETO 37IEMEHTa K CTONINKY); 4 — XBOCTOBWK; 5 — OTIOPHBIN CTONWK; 6 — OTIOPHBIN CTOTHK
JITT KpeTuleHuss MeMOpaHbl
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Ilomepevynrbie 27EMEHTHI ITOCTEIN PEKOMEHJIYEeTCS BBITIOJHSTH W3 THYTHIX WIH IIPO-
KaTHBIX TIpoduieii, MoIOMpaeMbIX pacueToM Ha HATrpy3Ky OT COOCTBEHHOTO Beca ITOJIOT-
HUIAa MeMOpaHbl. MakCUMAaJIbHBINA TTPOTHO ITONIEPEYHOrO 3JIEMEHTa HE JODKEH IIPEBBI-
mathb 1/200 ero mposeta. Jdoiyckaercs: morepevYHble 2IeMeHThl MeEMOPAHO HE COSTMHSITh.

MembGpaHHEIE TTOJIOTHUIIA
COCJIMHAIOTCS ~ MEXIy  CcO0oit a) 10 1 e 1
(IIp  OTCYTCTBMM MOHTAXHOMA —_— ?ﬁ %?é

HOCTGJ'[I/I) 1 C OIIOPHBIM KOHTY- 3 4 3 4 3 4

POM BHAXJIECTKY HA CBapKe ¢ ) / ) / ) )
i v i y . :
HETIPEPBIBHBIM YIJIOBBIM IIIBOM, : ¥ ¥ :: ¥ :x Ir+: :+:
o o < o X
TOYECYHON CBApKOW IIPOILIABIIE- T O YE T T ONYE T T OIYEAY T
3 pe x X
HHUEM WIA Ha BBICOKOIIPOYHBIX BEa BEXD e EEal
oonrax. [Ipn BBITOTHEHWH CThI- 7 7 2/ \]
KOB OJHOCTOPOHHUM CBapHBIM ) ) ) , ) ,
o . i T o
VIJIOBBIM  IIBOM  00sI3aTeIbHA I+ H L
KOHCTPYKTHUBHAS [OCTAHOBKA T |4 i T T I i| T T r++ ++| T
- | I I |
CBapHBIX TOYEK IIPOILIABICHHU v , o 1, , L +
eM, DJIEKTPO3aKICIIOK WIM BHI- 5 \ s 3/ \ PR ’
COKOITPOYHBIX 00JITOB

Puc.12.63. V3Bl cONpsKeHNsd IMOJOTHUIN MeMOpPaHbI
a — 0e3 TocTenw; 6 — ¢ TMOCTeNTbl0, BHAXJIECTKY ITO-
JIOTHUII] MeMOpaHbl; ¢ — C TOCTeTbI0, BHAXJIECTKY Ha

(puc.12.63). Ilpu  HaATUUUH
MOHTaXXHOU ITOCTEIH, COCITIHE-

HME  OTACIBHBIX  ITOJIOTHHII HATIPaBJIIIONINX 2eMeHTax; | — MeMOpaHa, 2 — Ha-
OCYHICCTB/IFICTCA  Ha  HallpaB- TIPABIIAIONTHE 2JeMEeHTH TocTelTn; 3 — OONThI WIN
JISIONIAX ¢ HAXJIECTKOU KPOMOK CBapHEIe TOUKU; 4 — cBapKa

TOJTOTHHIII.

JleHTOYHBIE TTOKPBITUS PEKOMEHIYETCS KPEIUTh K OIOPHOMY KOHTYPY IIPVDKUMHBIM
CIIOCO0OM, TIPM KOTOPOM JIUCT 3aKUMACTCS BBICOKOIIPOYHBIMU OOMTAMU MEXIY JIBYMS
IUTOCKUMH CTAIBHBIM 2JIeMeHTaMU. OIUH U3 MIPDKUMHBIX 2JIEMEHTOB, OOBIYHO HIDKHUM,
MOXET SIBJISITBCSI YaCThI0 KOHTYpa (OMOPHBIA CTONMMK), a BTOpOH — HakiaaHoi. Hiokuuit
3JIEMEHT BBITOIHIETCS W3 OTIAEIBHBIX IT0JIOC MKpHuHOKU 100- 150 MM U JUIMHOI, paBHOK
mypuHe JIEHThI 1-1,5 M. BepxHMil OpIKUMHONA 3JIEMEHT BBIIIOJIHIETCI K3 (PacOHHOIo
poduist (Yroiaok, MBeUiep).

CormprKacamIecs TOBEPXHOCTH CTATBHBIX MPYDKUMHBIX 3JICMEHTOB M ATIOMUHUE-
BBIX JIEHT HEOOXOIMMO ITOIUPOBATH JUTS IIPEIOTBPAICHHUS JIEKTPOXUMUYECKON KOPpO-
3un. PeKoMeHIyeTcsl MOBEPXHOCTU TIPKUMHBIX SJIEMEHTOB ITOKPBIBATh (HPUKITMOHHOMN
n3osgaimorHoi 1wienkoit (OUII), xKoTropass oHOBpeMEHHO IIpeJHA3HAYECHA JIJTS ITOBBI-
meHus koadduimenta TpeHus. [[pUMEHSIOTCS COCTaBBI HA OCHOBE SITOKCHUIHBIX CMOII,
OTBEPXJIAEMBIX aTndaTHIecCKUMU aMUHaMK. B cocTaBhl MOTYT BXOJUTH TakXke pa3OaBi-
Telb U HAITOJTHUTEIb — KOPYHJIOBAas KPOITKa WM KBapIIEBhIH IIECOK ¢ pa3MepaMi 3epHa
0,6-0,8 mm. Pacder coelHEHUS MOXHO MPOBOIUTH KaK COETMHECHUS HA BBICOKOITPOY-
HBIX OOJITax.

B rmposteTHOR KOHCTPYKITMM MEMOPAHHBIX CHUCTEM BO3MOXHO YCTPOMCTBO IIPOEMOB
JUIST YCTAHOBKM 3CHUTHBIX (hoHApEH, MpOIycKa KOMMYHUKAIMA ¥ T.11. IIpoembl peko-
MEHJIyeTCSI pa3Mellarh B MecTaX, YIAJIeHHBIX OT OIIOPHBIX KOHTYpPOB. lIpoembl HeoOxo-
JIAMO  OOpaMJIIATh JIUCTOM, PACIIONOXEHHBIM B IDIOCKOCTH MeMOpaHbBl, W WMEIOIINM
TUTOIIAh OMEPEYHOTO CEUEHMSI He MEeHee TTOJIOBUHBI TUIOMIAIA OCIaOIeHUST MEMOPAHBI.

IIpu GoxbIIMX pasMepax IIPOEMOB B MeMOpaHe B HUX PEKOMEHIYETCS ITOCTAaHOBKA
DPACTSIKEK, BOCTIPUHUMAIOIINX COBMECTHO C JUCTAMM OKAWMIICHUS paCUCTHBIC YCWIHS B
o0oIouKe.

KperuieHue TEXHOIOTHIECKOTO OOOPYIOBAHUS K MEMOpPAaHHOMY ITOKPBITUIO CIEAyeT
OCYIIECTBIIATh HA TMOKUX IToABecKax. [Ipi HAMUMIUKM 2JIEMEHTOB MOCTEIN TOJIBECKUA Kpe-
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[T K 9TUM 3JIeMEeHTaM. BO3MOXHO KPCIUICHUC ITOABECOK HEIIOCPECACTBCHHO K M6M6paHC
C HCIIOJBb30BaHUEM PACIIPCACINTCIIbHBIX 1ramo.

12.5.5.3. OnopHbie kormypsi. MeTaLIMYIECKYIO OHATyOKYy MOHOJIMTHOIO KeIe300¢-
TOHHOTO OIIOPHOTO KOHTYpa WIH KOPBITOOOpa3HbIe COOPHBIE XEIe300€TOHHBIC DICMEH-
THI PACCUMTHIBAIOTCS HA YCWIMS OT MAcChl YJIOXEHHOTO OeTOHA M MOHTAXHBIX HArpy30K
C YYCTOM WX ITOCIEIyIoIeit paboThl B Ka4eCTBE 2JIEMEHTA COCTABHOTO CEUEHUS Ha DKC-
IUTyaTaIlTMOHHBIC HATPY3KH.

B oT/eapHO CTOSITIINX TTOKPBITHUSIX, OIEPTHIX TI0 TIEPUMETPY Ha CIUIOINTHBIC CTEHBI WU
YacTo pPacIONIOXEHHBIC KOJOHHBI B CIyYae, €CJIM OIOPHBIN KOHTYp paboTacT B OCHOB-
HOM Ha CXaT’e, eT0 MOXHO BBIIIOIHATE U3 TpybobeToHa [26]. CraapHas Tpyba 3aIIoHs-
ercda OeToHOM Kilacca He Huxke B20 ¢ obg3aTelbHBIM KOHTPOIEM IMOJHOTHl HAITOTHEHUST
OeTOHOM Bcero cedyeHus. B ciiydac HEOOXOAMMOCTH TPYOOOECTOHHBII OIIOPHBIIL KOHTYD
MOKHO JIOTIOJTHUTEIBHO apMUpoBaTh. CTBIKYU TPYO PEKOMEHITETCSI BBITIOIHATh Ha CBAPKE
CTBIKOBBIM IIIBOM C UCIIOJIB30BAHMEM ITOIKIATHBIX KOJEII.

MeTtaLTnaecKrii OITOPHBIN KOHTYP MEMOpPAaHHBIX ITOKPBITHI MAaJbIX W CPEIHUX IIPO-
JICTOB BBITIOJHSICTCS B BUIE CTAJIBHBIX OAJOK M3 IIPOKATHBIX WKW CBAPHBIX Mpoduieit

(puc.12.64). s
HOKPBITHUA ~ ©0JIb-
I M IIIX IPOJIETOB

a) 6) 6)
\IIIIjIIIIIIIIIIIIjIEIIII OHOprIIZ KOHTyp
BEITIONTHSETCST KO-
@ i pobuaTtoro  cede-

HAA W3 JIACTOB,

YCIJIEHHBIX IIOIIe-
——  peuHBIMH, Ipo-
IOJBHBIMUA pebpa-

Puc.12.64. MeTammmuecKuii OIOPHBII KOHTYP
a, 6 — TIPOKATHBIN WIM CBAPHOM 27IeMEHT; 6 — KOpPOOUATHI CcBapHOI MU ¥ jguadparma-
2JIeMEHT MK, oOOecIIeYrBa-

OTIUMU  MECTHYIO
YCTOMYUBOCTh CTEHOK, HEU3MEHSIEMOCTh IMOIIEPEYHOTO CEUCHUS M Iepenady YCWIHHR ¢
MeMOpaHbI Ha BCE CEUEHIE OMOPHOTO KOHTYpa (puc.12.646).

MoOHTaXHBIE CTBIKM 3JIEMEHTOB OIIOPHOTO KOHTYpPA BBIMOJHSIOTCS Ha BBICOKOIPOY-
HBIX OonTax (hraHIeBbIM WIK Ha HAKJIAJKAaX) TUOO CBAPHBIMHU.

s nipucoemuHeHUsT MeMOpaHbl K OOPTOBOMY SJIEMEHTY KOHTYpa, YCTaHABIUBAIOT
OITOPHBINA CTOIWK, KPEITSIMAACS Ha cBapke K 3aKJIAIHBIM JEeTAIIM WIA CTAJIBHOMN oIla-
JIyOKe KeJIe300eTOHHOIO KOHTYpa WIN K CTATbHOMY OIOPHOMY KOHTYpY. IIpu mpoexTu-
POBaHWUH HEOOXOIUMO 00paIarh 0codboe BHUMAaHWE Ha aHKEPOBKY 3aKJIJTHBIX JleTalcit u
YCHWJIEHHWE CTEHKU CTAJBbHOTO KOpoOa B MECTaX YCTAHOBKH CTOJIMKA.

TI10CKOCTh OIOPHOTO CTOMUKA CJICAYeT BBIMIOJIHSTH ¢ HAKIOHOM, PABHBIM HAKJIOHY
KacaTeJIbHOU K ITOBEPXHOCTH MEMOPAaHHOU OOOJIOYKM B MECTe IPUMBIKAHUS K KOHTYPY
MO/ MaKCUMAaIbHON Harpyskoit. [Ipu sToM TWHUS NEeUCTBUS TICITHBIX YCWIMM B MeM-
OpaHe JMOJDKHA WUMETh MHUHUMAIBHBIC OTKJIOHEHUSI OT IEHTPA TSKECTHU ITOTIEPEUYHOTO
KOHTYpa.

OIOpHBIT CTOIMK HEOOXOIUMO TIOAKPEIUISATh BEPTUKAIBHBIMU pedpaMyd HE pexe,
yem dvepe3 300 mM. TonIUHY OIIOPHOTO CTOMHMKA PEKOMEHJyeTCs HasHavyaTh He MEHee
1,3 TommuHEl MeMOpaHsbl, KupuHY — He MecHee 300 -400 mM.
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TJIABA 13

KOHCTPYKIIUY KOMILTIEKCOB JIOMEHHBIX ITEYEM 1 TA300YNCTOK

13.1. OBIIME CBEAEHUA

3tech MpUBEIEHBL CBEJICHUS 110 OCHOBHBIM THUIIAM BO3BEICHHBIX CIICITUAIBHBIX CO-

OPYXEHUI KOMIUIEKCOB JIOMEHHBIX II€XOB M Ta300YKUCTOK, & TaKXKe W3JIOXKEHBI PEeKO-

MEHJAIAKN II0 IIPOCKTAUPOBAHUIO HOBBIX COOPYXEHUI W BBINIOIHEHUIO PEKOHCTPYKITUHA

u peMoHTOB. Ha puc.13.1 1 13.2 mpeicTaBleHbl XapaKTepPHBIE CXEMBI PACHOIOXCHUS

HanOoee PacCIpOCTPAHEHHBIX DPEMIEHUA KOMIDIEKCOB. JIMCTOBBIMH KOHCTPYKIIUSIMHA

KOMIUTEKCa FBIIIOTCS KOXYXU JOMEHHBIX II€Yeil, BO3J[yXOHArpeBaTelel, MbUICYIOBU-

Teaeit, Tpyouarele JTU(MTBL M TPAHCIIOPTEPHBIC ralleper, CKpyOOephl, JICKTPOMIIBTPEL

W Ta30BO3AYXOIPOBOABL. lIpoekTrpoBanue (yTepoBaHHBIX OOOIOYEK ITOJDKHO IIPOU3-

BOJUTBCI C YYETOM HX COBMECTHOU padoOThl € KIAJAKOU W CHUCTEMOU OXJIaXICHW.

HApyrue crnernyaibHble COOPYXKEHUI KOMIDIEKCAa PACCMOTPEHBI TaK XK€ € YYETOM CIie-

MMUIECKAX YCIOBUMA WX SKCIUTyaTallud. 3JaHUS KOMIDIEKCOB ITPOCKTUPYIOTCI IO

OOIIIMM TOJIOKEHUIM IPOCKTUPOBAHUS MPOMBINUICHHBIX 3[IaHUUA W C YYETOM PEKO-

MEHIAIINA HACTOMINCH TIJIaBHL.

[Ipn mpoekTMpOBaHWN KOHCTPYKIINH KOMILUIEKCOB CIEYeT YIUTHIBATh:

1) KOpPPO3MOHHOE BO3JEHUCTBIE arpecCUBHOMN cpellbl BHYTPU W CHAPYXM JIUCTOBBIX KOH-
CTPYKITAH, 3MaHUIA U coopyXeHUA. Hanboee MHTEeHCHMBHA KOPPO3KUA B MECTaX CKOII-
JICHUSI KOJIOIMHUKOBOW MBLTH, MOMAJaHUS OPBI3T JTOMEHHOTO TUIaKa W BO3IEUCTBUSI
JIOMEHHOTO Ta3a,

2) abpa3swBHOE BO3JICHCTBME B3BEINEHHBIX B Ta30BOM IIOTOKE YACTHII IIBLIA M ITOTOKOB
MaTepUaIOB IIVUXTHL IIPU UX 3arpy3Ke;

3) BO3MOXHOCTBH CO3JAHMS OITACHBIX JIJIT OOCIYKMBAIOIIETO TIEPCOHANa W IKCIUTyaTaIllui
KOHCTPYKIIMA 30H MPU KOHIIEHTPAIIMK Ta3a, IIPOpbIBE UYTyHA, B3PBIBAX B COCyAax W
Ta30IIPOBOJIaX U aBapyUM OOOPYIOBAHNUS,

4) BO3MOXHOCTH PE3KOT0 YBEJIMYCHUS HArpy30K OT BHYTPEHHETO JIABICHUS rasa, OTJIO-
KCHUST TIBUTH, KOHJEHCATa B Ta3olIpoBOjax W T.J. (IIPHU HAPYIICHUSX HOPMAIBHBIX
YCJIOBUI DKCILUTyaTaITnum);

5) 1mocienoBaTeIbHOS U3MEHEHIME CUIOBBIX W TeMITepaTypHBIX BO3JICHCTBUM HA (hyTepo-
BaHHBIE OOOIIOYKH, COCTOSIHUSI CaMUX KOXYXOB B TCUCHWE KaMIIAHWM II€YM, a TaK-
K€ BO3MOXHBIE aBaApUUHBIE BBICOKOTEMIIEPATYPHBIC BO3JCUCTBUS, MPUBOIAIIAE K
OONBIIIMM W HEPAaBHOMEPHBIM JeopManvugaM KOHCTPYKIIMUA W MECTHBIM CHJIOBBIM
BO3JIE UCTBUSIM;

6) pasIUYHBIN XapakTep paOOThI OTACIBHBIX 30H (hYTEPOBAHHBIX KOXYXOB C YIETOM Xa-
PAKTEPHBIX IS 9TUX 30H PEIICHUN TeXHOJOTUYECKMX KOHCTPYKITUI (cHucTeMa oxia-
KJIEHUS, TUIT XOJOMWIbHUKA, KOHCTPYKITUS U Matepual hyTepoBKI);

7) BO3JIEHCTBHE TEXHOJOTMYECCKUX KOHCTPYKIIWM, B TOM YKCIE W TP BO3MOXHOM Ha-
DPYIICHUM WX HOPMAIBHON paboThl (HEOOPATUMBIN POCT UYIYHHBIX XOJIOMWIBHUKOB
pY WX HEJIOCTATOYHOM OXJIAXJECHWUW, YBEJIMYeHWE oObeMa (hYTepPOBKHU IIPU ILIABKE
Ha IMHKCOJEPXAIINX Pylax, pa3pylleHUe KIQJKWA JIEeMaan ¢ oOpa3oBaHWEM B HEH
KO3Ja U T.11.);

8) obpazoBaHme B IIpoOIlecce BBIIUIABKK YyTYyHA ITOOOYHBIX IIPOJYKTOB, Pa3PYIIAIOINIAX
CTaJbHBIE KOHCTPYKIIUK (HAIIPUMED, MapOB a30THOM KUCJIOTHI);

9) HEOOXOIMMOCTh CBEJACHUS K MHHUMYMY IIPOJIOIKHUTEIBHOCTHA IIPOCTOEB arperaton
P PEMOHTE, PEKOHCTPYKIIMA W aBapUM IIyTeM CO3JaHUWs PEMOHTOIPUTOMHBIX pe-
MIEHU KOHCTPYKITHA;

10) crrermuduyeckre rabaprUThl TPAHCIIOPTUPOBKY MO MIYTSIM JOMEHHOTO Iiexa (puc.13.3).

314



)
\‘\\3%
Y

Puc.13.1. KoMIuleKC JOMEHHBIX ITeYel M Ta3004MCTOK, ASHCTBYIOIINX Ha OOIBIIMHCTBE 3aBOHOB.
a — aKCOHOMeTpUA; 6 — TuIaH; | — JOMeHHad Tledb; 2 — KOJIONTHUKOBBIN KoOIep; 3 — KOJOITHUKO-
BBIM TIOABeMHUK (HAKIIOHHBIH MOCT); 4 — TIPOJODKeHNe HAaKIIOHHOTO MOCTa B CKUIIOBOW siMe; 5 —
CKUTI; 6 — 3[aHWe CKUTIOBOTO TMOMBeMHUKA; 7 — TU(MT; & — Ta300TBOABI; 9 — BO3MYXOMPOBOJ XOJIOI-
HOTO IyThd; [0 - BO3myxoHarpeBatenw; /1 — AbIMOBag TpydOa; 12 — BO3MYXOIPOBOI TOPIYETO IYTh;
13 — gyryHHag neTka W XKermoba; /4 — TUIakoBag JeTKa W Xejno0a; 15 — KOBIMM AJiA nuiaka; [6 —
KOBIIIW JUId 4yTyHa; 17 — 3[aHWie TOMeHHOW Teuw; I§ — MOCTOBOW KpaH; 19 — TbUleyloBUTeNw; 20
— Ta30MPOBOJl TPI3HOTO Tasa; 2] — ckpyodep; 22 - sneKTpodUIBTPEI; 23 — Ta3ompoBOJ YHCTOTO
raza; 24 — 3jaHWe Ta300YMUCTKHU; 25 — Ta30IMpoBOJ IMOIYYHCTOTO Ta3a Ta3009UCTKH; 26 — 3maHue

BO3IyXOHarpepareseii; 27 — KOJBIIEBOW BO3IMYXONPOBOJ TOpAYero HyThd; 2§ — Ta30IPOBOI
TIOJIYYHMCTOTO Ta3a OT TA300YKMCTKY B ITOAKYIIOJIBHOE TPOCTPAHCTBO; 29 — Ta3opoBOJ YHCTOTO Tasa
Ta309YMCTKH
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Puc.13.2. Tlnan koMIUIeKca HOBOM
AoMeHHOH ITedn OOIBIIOTO 00bheEMA
1 — moMeHHas Teys;
2 — 3jaHNe JOMEHHOI Ie4un;
3 — KOJIBIIeBOM MOCTOBOH KpaH;

4 — KOJIBIIEBOM BO3MYXOTPOBO TOPSIIETO AYThHS;
5 — KorplleBas 3cTakajia TMof KpaH U KOJbIle-
BO¥ BO3TYXOITPOBOJ TOPSIIETO AYTHS;

6 — BO3AYXOTIPOBOJ TOPSUETO TYThS;
7 — KOJIOHHBI JINMTEHHOTO JTBOPA;
& — nuiakomepepadoTKa;
9 — TpyOuaras rajepes TPaAHCIIOPTEPHOU Toma-
UM Ha KOJIONTHWK;
10 - MOHTaxXHas OaJka;
11 - onopa MOHTaXHOM OaJIKM Ha IbUICYIOBH-
TEJH;
12 — NIBUIeYTTIOBUTENH;
13 — Ta30TIPOBOM TPA3HOTO Ta3a K Ta300UUCTKE;
14 — pabouad IUIOIIaAKa TBIICYJIOBUTEIICH;
15 — cxpy0O6ep ra300uMCTKH MOAKYIIOJIEHOTO
TIPOCTPAHCTBA;
16 - oMelieHe MEXaHU3MOB TThLICYIOBUTEICH;
17 — madT ¢ TeCTHUYHON KIIETKOW;
18 — KabeNIbHBIH MOCTHK;
19 - 31aHWe yIpaBiieHU;
20 - Tpy0a A7 TIOCTAaHOBKY TIeUH Ha TATY U ee
oropa;
2] - xaMepa HacaJK¥M BO3MyXOHATPEBaTENT;
22 - xaMepa TOpeHUs BO3IyXOHATpeBaTesd;
23 — 37aHKe BO3AyXOHarpeBaTeinei;
24 — KOJIOHHBI 3JaHUS BO3AyXOHarpeBaTesei;
25 — npIMOBag Tpyoda,
26 — BO3MYyXOTIPOBOJ, XOJIOAHOTO AYTH;
27 - OTIIOPHI BO3IYXOIPOBOJIa XOIOMTHOTO TYThI
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Puc.13.3. TabapuTel IpUOIMKEHUS CTPOCHUI
Ha XKeJIe3HOAOPOXHBIX MyTIX JOMEHHOTO Irexa

| |
!
| |
A
Ocb cummempui

—_——— 5 a — BHe 3JaHwil; 0 — BHYTpU 3MaHwii; I — oc-
HOBHBIE OYepTaHWd TabapuToB; 2 — JIUHUH

a) ]‘ﬁ"ﬂ“ 0) TIPUONTUKEHUS OTAETBHO CTOSITUX KOJOHH,

OTOp ¥ BEHICTYIAIONINX YacTel 3MaHuii W co-

’—' S0 opyerI/H?I TPY WX TIPOTSIKEHHOCTh BAONb Ty~

; Tel He Oonee 1000 MM, COOpyXEHMH I TYH-

2450 ‘ 2450 HeJIel, MOCTOB W 3CTaKkai; 3 — JTUHUS TTPUOITHA-

S T 25 S XeHud (QyHIAaMEHTOB COOpy}uKeHI/IfI; 4 — NMUHUSA
2 3100 2100 ST TMpUOTKeHUS COOPYXeHWH Ha OTHEITbHBIX
Sl ~ < E & y4acTKax TIOCTAHOBOUHBIX XKeJIe3HOMOPOKHBIX
b 1 S myTeil, TO KOTOPBIM TIPOTYCK IOABUKHOTO

‘ 1745 | - cocTaBa BEICOTON ©ojee 4700 MM He Hpe)ly:

s 1] ! cMaTpuBaeTCsd, W I XKeJIe3HOMOPOXHBIX IyTel

| I _I__ _| JIMTEHHBIX JBOPOB B TIpefiesiaX KPaWHWX KOJOHH;

.qT 672.67. ¥ %T 5 — JMHUS TPUOMTKEHHS B JIMTEHHBIX ABOpax

N 2627 S| Yposers sepxa OTJENBHO CTOAIIMX YacTel 3JaHWi IIpH UX IIpo-

20108KU peabca -
TSKEHHOCTH BIOJb ITyTel He Oosee 1000 MM

HaeXXHOCTh CTANTBHBIX (PYTepOBAHHBIX KOHCTPYKIIMA — KOXYXOB JOMEHHBIX TICUeii,
BO3yXOHArpeBaTeleit 1 Jp. obecIieunBaeTCs MIPUMEeHeHUEM CTalN, oOJIaaloNieit MOBhI-
MMeHHBIMA TUTACTIISCKUMI CBOUCTBAMU, TEPMOCTOMKOCTHIO, KOHCTPYKIMeH (yTepoBKu
A CUCTEMBI OXJTAXKICHUSI, 3alIAIMAIONTNME KOXKYXI OT MeperpeBa, W yIeTOM MX COBMECT-
HOM pabOTHI Ha MPOTSHKEHNUU BCEl KCIUTyaTAITUA COOPYKESHUA.

DyTepoBKa KOHCTPYKIIMI BEHITTONHACTCS cortacHO «HMHCTpYKIMKM 10 (hyTepoBKe U
CYIIIKe JTOMEHHBIX MeUelt U WX BCIIOMOTATEIBHBIX YCTPOMCTB». KOHCTPYKIIMM (hyTEepOBKA
B KaXIOM KOHKPETHOM CIydae JOJDKHEBI OBITH YBA3AHBI CO CTATBHBIMU KOHCTPYKITASIMU
KOXYXOB.

13.2. KOHCTPYKTUBHBIE PEIITEHU S

13.2.1. JlomeHHad neub. Pa3pe3 HJOMEHHOI II€YM W BAPWAHTHL CXEM IIeUeii ITOKa3aHbl
Ha puc.13.4 u 13.5. B JoMeHHOI ey ¢ KOJOHHAMU, JOBEJICHHBIMH TOJIBKO IO YPOBHSI
MopaTopHOTO Kojiblia (puc.13.5a), Harpyska oT KOJOITHUKOBOTO YCTPONCTBRA, ITUIOIIAIOK
W Ta300TBOJIOB TIepe/laeTcs HEMOCPE/ICTBEHHO Ha KOXYX. OTKPBITBIA JOCTYIT K KOXYXY
obJreryaeT oOCIyXUBAHKUE, OJTHAKO TaKas Iepejada Harpy3Kd yXyAIIaeT YCIOBUS pabOThHI
3aCBIITHOTO allfapara W3-3a HEW30CXKHBIX MMePEeKOCOB KOXYyXa BCICACTBUE HEepaBHOMED-
HOTO HarpeBa M MOXET BBI3BATh aBAPUIO TIEYM MPH ero IeperpeBe. Kpome Toro, mpu
KaITUTAThHBIX PEMOHTAX IIeueil yacTo TpebyeTcs JIeMOHTAX W BOCCTAHOBJICHWE KOJIOIII-
HUKOBOTO YCTPOMCTBA.

Ileus ¢ KOMOHHAMHU IMAXThI, YCTAHOBICHHBIMKM Ha KOJOHHAX TOpHA, IIpUBE/cHA Ha
puc.13.56. Mexy BepXoM KOJIOHH K KYIOJIOM IIPEAYyCMOTPEH 3a30p, TaK YTOOBI KOJIOH-
HBI BKIIOYAIKUCH B paboOTy TOJIBKO B Cilydae MeperpeBa MeTaula KOXyxa IaxThl O MoTe-
PU UM Hecylieh cIOCOOHOCTH U IIPU peMOHTax rnevr. KOoJOHHBI IMIaxXThl M3-3a HAIMIUS
CBI3CH 3aTPYMHSIOT JOCTYIT K KOXYXY, CMEHY XOJIOMWIBHUKOB, PEMOHT KOHCTPYKITUI U
T.I. B 9acTu JOMEHHBIX Mevell, TMTOCTPOSHHBIX IO ITONM CXeMe, KYIoJ ObUI c/eiaH TpU-
6000pa3HbM. Korlep M KOJONIHUKOBAS IUIONIAAKA OIMPAIOTCS HA KYIIOI C ITOMOIIIBIO
KoHcoJeit. ['a300TBOIBI OITUPAIOTCS TOJIBKO Ha KYMOJ TICYH.

JloMeHHast TIe4h, KYIIOJI KOTOPOU OTJIENICH OT IIaxXThl TMCTOBBIM KOMIIEHCATOPOM, TI0-
KazaHa Ha puc.13.56. Harpyska oT KyIiojia, OIMparoIuxcs Ha HEro ra3ooTBOJOB U KO-
JIOIITHUKOBOTO YCTPOHCTRA ITepeacTcsl HEIIOCPEJACTBCHHO Ha KOJNIOHHBI IMAXThI, KOTOPHIC
SIBIISTIOTCS TIPOJIOJIKEHUEM KOJIOHH TopHa. Ha psijie mieueit paccMaTprBaeMoOi CXeMBl OT-
Ka3aJIMCh OT YCTAHOBKU CBSI3€H Ha KOJMOHHAX IMAXTHI, 0OECIICYNB HEU3MEHSIEMOCTh CHUC-
TeMBbI CO3/IaHMEM IIPOCTPAHCTBEHHOIO PAMHOTO KapKaca ¢ KUCITOIB30BAHUEM 2JIEMEHTOB
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ITIOMIAIOK MIAaXThbl, KOHCTPYKITMKW MOPATOPHOI0 KOJbIIA, HIDKHEW IUIOIIAJIKN U IICPBBIX
ITIOACOB HIAXThI (COSI[aIOH_[I/IX KOJBIICBYIO 6a.J'[Ky HIBCJLICPHOTO CC‘ICHI/Iﬂ) JJI IIepepacIipe-
JCJICHUA HAIrpy3KHM OT KOJIOHHBI IMIaXThl Ha COCCIHUC KOJIOHHBI TOpHA B ClIy4dac IICpeXera
YYyTryHOM HIDKECTOSIIEH COOCHOM KOJIOHHBL TOpHa.

12

11 11 ‘ 2

off=ite’
//A‘V 9

7z
Puc.13.4. Pa3pes reuyn ¢ MOHTaXHOM OaKoit
1 - Xomep; 2 - KONOIIHHUKOBAA IUIOIIAnKa; 3 — KOXyX; 4 — ¢yTepoBKa; 5 — KOJIOHHBI IMaxTHL, 6 —
JIOXHBIA MOPATOp, 3aKPeIUTIIONUH KOJIOHHBI K KOXYXY; 7 — KOJIBIIEBOW BO3IYXOIIPOBO TOPSIYETO
IYTh; & — KOJIOHHBI TOpHA; 9 — nHuUIne; /0 — TOpU3OHTaIbHBIe C¢BA3U; [/ — OIMOpa MOHTAXHOU
Oanmku; /2 — yKphITHe MOHTaXHOHW TelleXKu (KpaHa); /3 — MOHTaXHas Oaika

JloMeHHast 1eYb ¢ KOJOITHUKOBBIM YCTPOUCTBOM, OTMPAIOIIMMCI Ha KOJOHHBI Iax-
Tl (puc.13.5¢), ObUIa TPUMEHEHAa B IIPOEKTaX THUIIOBBIX JOMEHHBIX IIeUeil 0OBeMOM
1033-1719 M. PaMBI KOITpa OIUPAIOTCS HEMOCPEACTBEHHO HA KOJOHHEI MIAXTHEL Mexmy
KOJIOHHAMH YCTAHOBJICHA TICCTUTPAaHHAS IPOCTPAHCTBCHHAS hepMa, SIBISIONIAsCS OCHO-
BOM KOJONMIHUKOBOM TrIomanku. [llecTh KOJOHH IMaxThl HE WMMEIOT CBI3EeM U XECTKO
MIPUKPEIUICHBI B HIDKHEN YacTU K KOXYXY. JHAUYUTCIBHBIM TOCTIDKEHHEM paccMaTpH-
BACMOT'0O PEINEHUS SBISIETCS MCIIOIB30BAHNE KOHCTPYKITUKA KOJBIICBON OaJIKU TIIBELIED-
HOTO CEYCHWS, NAIOIeH BO3MOXHOCTH pa3MellaTh KOJOHHBI IaXThl, HE3aBUCUMO OT
PACIIONIOXKECHUST KOJOHH TOpHA. DTO IO3BOJISIET YHUMPUIIMPOBATH KOHCTPYKIIUIO JTIOMEH-
HBIX TIeYei, ITOCKOJIBKY MX BEPXHUE YACTH, BBITIIE MOPATOPA, CTAHOBSITCS HE3aBUCUMBIMHU
OT TUIAHUPOBKHU T1eXa, U MEHSIETCS TOJIBKO YTOJI ITOBOPOTA IMIECTUTPAHHUKA KOJIOHH ITax-
THI OTHOCUTEIIBHO OCH UYT'YHHON JICTKH.

B joMeHHOI Medu ¢ YeTBIPhMS KOJOHHAMM, YHAJICHHBIMA OT TOpHA W HECYIIUMH
IMAxXTy ¥ KOJIOITHUKOBOE YCTpO#cTBO (prc.13.50), cBOOOIHOE y TIEYH IPOCTPAHCTBO 00-
JIETIWIIO OOCITYKUBAHWE TOPHA U IMAXThI, HO 30HA 3aIUICYMKOB OKAa3bIBACTCSI 3arPOMOXK-
JIEHHOM KOHCTPYKITUSIMU, TIEPEeIaoIAMI HATPY3KYy OT Beca IMaxThl HA KOJOHHBL [JaB-
HBIM HEJOCTATKOM 3TOM MEeUM SIBISIETCS HEJOCTATOYHAS IPOYHOCTH OAOK U IPYTHUX KOH-
CTPYKITA#, MpeHa3HAYCHHBIX IS [epe/ladyi Harpy3Ku OT IMaxXThl HA KOJIOHHBI IIEYM B
cTamuy paspylieHus (GyTepoOBKU; pasMephl K€ KOHCTPYKITUM HEOOXOMUMOM ITPOYHOCTH
3aTPYIHAIN OBl JIOCTYII K KOXYXy 3aIUICUMKOB II0 Bceil BbicoTe. llpumeHeHme Takoit
CHUCTEMBI 32 pyOekoM OOBSICHSETCS MEHee MHTCHCUBHOM IKCIUTyaTallueil TOMEHHBIX I1e-
4eii, YTo coxpaHsieT Ha Ooiiee JUTUTENbHOE BpeMst (hYyTEPOBKY ITAXTHI.
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JloMeHHas 1e4b, MpeHa3HauYeHHas TS paboThl Ha pyllax, cofepXaliux ITHHK, H30-
OpaxeHa Ha puc.13.5e. OCOOCHHOCTBIO peXUMa IKCIUTyaTallid TaKWX Ie4Yeit SIBISICTCS TO,
YTO MCTIAPSIONIUICS B TOPHE ITUHK ITOJHUMAETCS HABEpX, IIPOHUKAET TaM B IIIBBI W ITOPHI
KJIQJIKU M, OXJIAXK/ASICh, OCe/IaeT B BUJIE TBEPIBIX IIPOCIOEK (OOBIYHO B pacriape W HIDKHEH
YacTH IMIAXTHI) C MOCISAYIONAM 00pa30BaHUEM ITMHKUTA. [IpH OXTaXIeHUN TPOCITONKH
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Puc.13.5. KoOHCTpYKTUBHEIE pellleHUsS JOMEHHBIX Ileueit
a — Teyb 06e3 KOJIOHH BOKPYT IMAXThl; § — TeYb ¢ KOJOHHAMH IIAXTHI, PabOTAIONINMU MPU TIOTepe
Hecylllell CIOCOOHOCTH KOXyXa; 6 — Teub C JUCTOBBIM KOMIIEHCATOPOM, OTHEIAIONIUM KyTol
KOJIONTHUKOBOE YCTPOHCTBO; & — TeUb ¢ KOJONTHUKOBBIM YCTPOHWCTBOM, OTHPAIONIUMCA TOJTBKO Ha
KOJIOHHBI TIeuH; J — Tiedb, IPUHATAA 32 pyOeXKOM C YeTHIPhMS KOJTOHHAMH; € — TeUh C KOXYXOM,
He HeCcyITWM HaTpy3Ky OT KOJIOHH IIaxTHI; ¢ — Tedh C YeTHIPhMA KOJOHHAMM IaXTHI, OMUPAIO-
IUMUCS HeTIOCPeJICTBeHHO Ha KOJOHHBI TOPHA; 3 — caMoHecylnasd Oe3MoparopHas Tedb; ¥ — ca-
MOHecyIllag OecKOJIOHHasg TeUb; K — caMOHecyllas Teub ¢ YeTHIPhMSI KOJIOHHAMU 3maHusd; ] — 3a-
30p; 2 — KOMIIeHcaTop; 3 — HeCOOCHBbIe KOJTOHHBI; 4 — COOCHBIe KOJTOHHBI; 5 — JIOXHBIH MODPaTop;
6 — acTakanga ToJ KOIBIIEBOW BO3MYXOIIPOBOA M TIOAKPAHOBYIO 0AJIKy JIUTEHHOTO ABOPA; 7 — PaAMBI
3MaHu; & — KOJIOHHBI 3AaHuA; 9 — TUIOMAAKa IS YKPYITHUTEIIBHON COOpKU
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YBETMIHBAIOTCS B 0OBEME W PACIIMPAIOT KIIAJIKY, UYTO TIPUBOJMT K pa3pbiBaM Koxyxa. MH-
TEHCUBHOCTH DPa3pyIIeHUsT U OOJIACTh PACIIPOCTpaHEeHUs JeheKTOB 3aBUCST OT COCTaBa
IMAXTHI, PEXHUMa TEXHOIOTMYSCKOTO IIpoTiecca, KOHCTPYKITMH KIQIKA W OXJaxiaeHus. Ha
psizie 3aBOJIOB TPEIIMHBI B KOXYXE ITOSIBIISIIOTCST YK€ Yepe3 TOJTojIa SKCIUTyaTalliu, TIpUIeM
3aYacTyi0 B 30HE KOXYyXa INAXThl, BXOMSIIEH B COCTAB KOJBIIEBOH IMBEUICPHON OaJKK
(puc.13.52). DTO SABICHWE MOXET IIPUBECTH K CEPhE3HOM aBapiil, Tak KakK ITOBPEXICHHAS
KOHCTPYKITAST HE CMOXET IIepe/iaTh HArpy3Ky OT KOJOHH IaxXThl HAa KOJIOHHBI TOpHA.

IIpuBeeHHBIC OOCTOSTEIHCTBA BBI3BIBAIOT HEOOXOIUMOCTH OITMPAHUS KOJIOHH ITTaXThI
HETIOCPE/ICTBEHHO Ha KOJIOHHBI TOPHA, BCJICICTBUE YeTO KOJOHHBI paM KOIIpa OOBIMHO HE
COBITAJIAIOT B TUIAHE ¢ KOJOHHAMU IAaxXThl. JUIs Trepeavi Harpy3Ky OT KOIMpa Ha KOJIOHHBI
B YPOBHE KOJIOITHUKOBOH TLIOIIAJIKK TIPEAYCMOTPEeHa KOJIbIleBast 6aka, criocoOHass pabo-
TaTh KaK Ha M3TMO, TaK W Ha KpydyeHue. [Ipy TakKoM peleHrn JIOITyCKaeTcsl BOZMOXHOCTD
YCTAHOBKHU KOITpa ITOJI JIFOOBIM YIJIOM K KOJOHHAM TIeYX BHE CBSI3U C PACIIONIOXCHUEM e
JneToK 1 ¢pypMm. CoxpaHsISd BCe IIPEUMYIIECTBA CXEMBI, IPHUBEACHHONK Ha pucC.13.52, OIMUCHI-
BaeMoOe peleHre 00eCIeUYrBaeT MMPOYHOCTh W HAJEKHOCTh KOHCTPYKITHN JlaXe B CIydae
HOSIBICHUS TPEIIMH B KOXyxe Iteur. Ha puc.13.50c n3odbpaxeHa JOMeHHAd IeYb ¢ TaKOit
CXEMOM, HO IIpH YMEHBIIIEHHOM KOJIWYECTBE KOJIOHH, ITOJIYYMBINAS IIMPOKOE pacIipocTpa-
HeHHe B THIOBBIX Ileyax 2000 M3 M GONBIINX 00BbeMOB. PocT 00beMOB M (hOpCHpOBAHHE
PEXUMOB pPabOThI TICUel BBI3BIBACT HEOOXOMMMOCTh YBEIWMYCHMS KOJIMYECTBA ee hypM U
JIETOK, YTO CO3/IaeT 3aTpyIHEHUE IS YCTAHOBKK KOJIOHH TOpPHA, YCIOXHSET OCYIIECTRIIC-
HUE MEXaHW3aIlMu TPYIOEMKHUX paboT y TOpHA TeYrd. B TO K€ BpeMsl OIIBIT SKCILTyaTaITHH
reveit CBUJIETEIBCTBYET O TOM, UTO KOJOHHBI TOPHA BO BpeMs SKCIUTyaTaItii (haKTHIECKH
HE BOCIIPHHUMAIOT Beca BBIIICPACIIONOXECHHBIX KOHCTPYKITHIH (KOXyXa, KJIaJKH, XOJIO-
JMIATBHAKOB) W IMHAXTHI, 4 OOBIYHO HWCIIBITHIBAIOT PACTIATUBAIONINE HAIIPSIKCHUSI, BBI3BIBAC-
MBbIE BEPTUKAIBHBIM TEPMUYECKUM PACITUPEHUEM KJIAJIKM U BHYTPCHHUM JIABJICHUEM rasa,
repeiaBaeMbIM Ha KOJIOHHBI Yepe3 OOJIThI, KPEITSIIie MOPAaTOPHOE KOJIBIIO K WX OTOJIOBKY.
IIpuBeneHHbBIe COOOPAKECHUS ITO3BOIIIIA YMEHBIIUTH KOJIWYECTBO KOJIOHH O YEThIpEX.
CaMmi KOJIOHHBI HECYT HArpy3Ky TOJBKO OT KOJOITHUKOBOTO YCTPOHCTBA (IIPH HE3aTIHYTHIX
OonTax pacTsDKeHHEe B KOJIOHHAX HE BO3HUWKAET) W MpeHA3HAYEHBI IS BOCIIPUSITHS Beca
IIAXTHI TIPY PEMOHTAX C MOJHOM 3aMEHOI KOXyXa TOpHAa.

CamoHecylas 6e3MoparopHasl JJOMEHHas IIe4b M300paxeHa Ha puc.13.53. Hammaue
pas3pes3amlInero KOXyX MOpPaTOPHOTO KOJIbIla OTPAHUYHMBAIO BEIMIHMHY BHYTPEHHETO JIaB-
seans B meun. C IMeJIbI0 YCTPaHEHUS 3TOTO HEIOoCTaTKa OBLUIM 3aIIpOCKTHUPOBAHBI TIEYH
0e3 MOpPATOPHOTO KOJIbIA (WIM C Y3KUM KOJIBIIOM), KOHCTPYKITAST KOTOPBIX ITPAKTHUICCKHU
HE OTpPaHUYMBAET BEIWYMHBI BHYTPECHHETO NABICHUS Ta30BOM cpenbl. BOKpyr koxyxa
YCTaHABIHUBAIOTCS YEThIPE CAMOCTOSITEIFHBIX KOJIOHHBI, TIpe/lHA3HAYCHHBIC KaK M B TIpe-
NBIIYTIIEM clydae, IS BOCIIPUATHS Beca KOJIOITHUKOBOTO YCTPOMCTBA W JISI UCIIONB30-
BaHUSI TIpXM peMoHTax. JlJIs 9Toro mpemaycMarprBaeTcsl JIOXHBIA MOpPATOp, ¢ ITOMOIIIBIO
KOTOPOTO BEC BEpXHEH YacTH IIeYX IIPU PEMOHTAaxX IiepefaeTcss Ha KOJIOHHBL OJIHOBpe-
MEHHO JIOXHBIH MOPATOp Pa3BsI3bIBACT KOJIOHHBI B TOPHU3OHTAIBHOMN TIOCKOCTH.

beckomonHad meubs Ha puc.13.5# cTaja BO3MOXHOU IPH BHEIPECHHHU OCCKOHYCHOIO
3aCBIITHOTO aIlllapata W SIBIeTCS NaIbHEWUIIIUM pa3BATHEM ITOJIOXCHUM, WM3JIOKEHHBIX
OpHA ONMKUCAaHWHU ey 1Mo puc.13.53. KoxXyx Ieum caMoOHecyIIMii 6e3MopaTopHBId. Bec
3aCBIITHOTO arrapara IepeacTcs TOJIBKO Ha KOXYX IIeUMd, a PEMOHTHBIE WM OOCITYXH-
BaloOIKe TUIOMIAJKKA KOJOIIHUKA, ITePEeKOCHI KOTOPBIX OT TePMUYECKUX HedopMariuii He
BJIMSIIOT Ha IIPOYHOCTh M HAJCKHOCTh KOHCTPYKITHM W HE OTPAXKAIOTCS HA IIPOU3BO/IM-
TEIBHOCTH TI€YM, KPEISITCS K €€ ra300TBojaM. KOJTOHHBI MeYr OTCYTCTBYIOT, UTO obec-
MMEYMBAET JIOCTYIT K €€ KOXYXY M BO3MOXHOCTh MEXaHU3aIMKh paboT y ropHa. Komomnau-
KOBasl TUIOIIAJKA OJITHOBPEMEHHO SIBIISICTCS KPOBJICH 3/ITaHUSI M OIMPACTCS Ha €ro paMbl.
KobiieBoii BO3IYXOIIPOBOJL TOPSTIETO IYThsl BMECTE ¢ BHYTPEHHEH IMOJKPAHOBOM OaIKoi
KOJIBITEBOTO KpaHa JIMTCHHOTO IBOpa OITUPACTCS Ha KOJIBIIEBYIO 3CTAKATY.
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CyIeCTBEHHBIM HEJIOCTATKOM JTAaHHOU CXeMBbI SBISIETCS HEOOXOIMMOCTh YCTAHOBKH
(ITp1 KaImUTATHFHOM PEMOHTE TICYM C 3aMEHOM KOXYyXa) CIICITUATBHON OITOPHOMN CUCTEMBI
13 KOJIOHH CO CBI3SIMU, JIEMOHTHUPYEMOH ITOC/IE PEMOHTA.

Hawnbonee parmuoHaibHAs cxeMa JIOMCHHOM IIeud, IMUPOKO BHeApseMas B Harei
cTpaHe W 3a pyOeXkoM, TO cxema, IPU KOTOPOH KOXYX JIOMEHHOM MeYr HeceT HArpy3Ky
TOJIBKO OT OECKOHYCHOTO 3aChIITHOTO allllapata M ra3ooTBOIOB. BOKpyT meun ycTaHaBIK-
BaeTcd KapKac, COCTOSIIIINM, Kak MPaBWIO, U3 4-X KOJIOHH, OTCTOSIIIIAX HA 3HAYUTEIHHOM
PACCTOSTHUM OT ME€YM U CBSI3AHHBIX MEXJY COOOI KOHCTPYKITMSMHU IUIONIAIOK Mevu. Ha
HETOo IlepejiaeTcd Harpyska OT ILIOIIAJIOK KOJIOIMTHUKOBOTO YCTPOMCTBA, KOJIBIIEBOTO BO3-
JTyXOITPOBOIA TOPSTYETO AYyThsl. OOBMHO KOHCTPYKIIMYM PACCUUTHIBAIOTCS M HA PEMOHTHOE
coueTaHue, IpeIoiarapiiee mepejady Harpy3Kd OT COXPaHSIEMOM YacTH KOXyXa MpH
KalMTAIBHOM peMoHTe. Ha MHOTMX 3apyOeXHBIX JJOMEHHBIX TIe4aX Ta30IIPOBOJIBI TPS3-
HOTO Ta3a OTJIEJICHBI OT KYIMOJa JOMEHHOM IeYr KOMIIEHCATOpaMU M BCS HArpyska OT
ra300TBOJIOB TaKXe TepeiaeTcs Ha KapKac.

B nHacrositiiee BpeMs IIpM PEKOHCTPYKITUSIX CTAPBIX JTOMEHHBIX Tevel, BBITIOIHEHHBIX
10 OIMCAHHBIM BBIIIE CXeMaM, IEPEXOISIT Ha COBPEMEHHOE pEIlleHUe ¢ 4 KOJIOHHAMM.

Takasg cxema JaeT BO3MOXHOCTH YJAOOHOM SKCIUIyaTalliyd JIOMEHHOM IIeYM MO Beeit
BBICOTE U MO3BOJISET IIPOBOJUTH WHIYCTPUAIBHBIC PEMOHTHI M PEKOHCTPYKITUH KOXYXOB.

Koowcyx neuu u onuwie. Koxyx JTOMEHHOH TIeYM CIeJyeT paccMaTpUBaTh Kak 4YacTh
CITIOXHOMN CHUCTEMBI, COCTOSIIEN U3 caMOT0o KOXYXa, KIaJKU, HAOOHKH, XOJIOMMIbHUKOB U
MIPUMBIKAIONAX 2JIeMEHTOB. McciaenoBanus paboThl KOXYyXa TOKA3bIBAIOT, YTO HApsIy C
OOBIYHBIM JIBYXOCHBIM PACTSDKCHHUEM OOOJIOYKYM BCTPEYAIOTCS M YIACTKM JIBYXOCHOTO
ckatusg. OOmuM TpeboBaHWEM ISE BCEX JJIEMEHTOB KOXYXa SBISETCS €r0 TepMeThd-
HOCTb, JIOCTYITHOCTB JIJII OCMOTPOB M OOECIIleUYeHUEe PeMOHTOB. [IpoYHOCTh U repMeThd-
HOCTh KOXYXa HApYIIACTCS OTBEPCTUSIMHM JIISI CUCTEMBbI OXJIAXICHUS, OOITOB, KPEIISIIIIX
XOJIOMWIBHUKK, JIETOK, ypM ¥ T.II. YUIMHEHUE KAMIIAHUM [I€YU, TP ITOBPEKICHUH
CUCTEMBI OXJIAXJCHUS WIM BO3HUKHOBEHHUW MECTHBIX IIEPETPeBOB OOecIIeuMBaETCS Ha-
DPYXHBIM TIOJHMBOM, I YerO Ha KOXYXE YCTAHABIMBAIOTCS KOJBIIEBBIC KO3BIPHKH U XE-
Jto6a. JIMCTB KOXKYyXa CBAPUBAIOTCS BCTBHIK, MX PA3MEphI CleyeT BBIOMPATh MaKCUMAIBHO
OOJIBIIIUMU TIO YCJIIOBUSIM 3aBOJIA-TIOCTABINIMKA CTAIM W B IIEISX IIPEUMYIICCTBEHHOTO
W3TOTOBICHUST OTBEPCTUI HA 3aBOJIC-M3TOTOBUTEIC METAJUIOKOHCTPYKITHIA.

TpeOyemass MPOYHOCTH KOXYyXa IO YCJIOBUSIM BHYTPEHHUX BozjeiicTBuit (mo 1,0-
1,2 Mlla or cymMMapHOro JaBICHUS ra30BOM CpE/bl, TEMIICPATYPHOTO pacllupeHus (yre-
POBKH, THIPOCTATUIECKOTO NABICHUS XUIKOTO YyryHa W pacriopa IIUXThI, BO3MOXHBIX
MECTHBIX KOHIICHTPAITUH JTaBICHUS) OMpeeNsieT ero 3HAYUTEbHYIO TOMIUHY, YTO OCIOX-
HSIET MOHTAaX W OCOOCHHO CBAPKY IIPU PEMOHTAX. B IeiIsiX cMSTUCHUS STUX 3aTpyAHCHUH
JUISE KOXYXOB CPEJTHMX TIeUei IPUMCHSIOTCS BSI3KHE HU3KOJICTHUPOBAHHBIC CTATW ITOBBI-
MMEHHOW MPOYHOCTH, a I OOJIBINMHUX IIeUeii BBICOKOIIPOUHBIe. Tak IS MeYr 0OBeMOM
5500 M3 ObIIA ITpUMEHEeHa BEICOKOITPOYHAS CTalb TONMIMHON 60 MM (BMecTo 85-90 MM
W3 HU3KOJIeTHpOBaHHOM cTaixu win 110 - 120 MM U3 yCJIOBHOM cTaim 3).

Ilo KOHCTPYKITMKM KOXYXOB IIPAKTHUKOIN BBIpAOOTAaH psiyl peKoMmeHmaimit (puc.13.6).
OTIIpaBOYHBIE MapKW KOXYyXa Ha 3aBOJIC-M3TOTOBUTENIC BBITIONHSIOTCS MaKCUMAaJIbHBIX
pPa3sMeEpOB C YKPYITHEHUEM W3 OTIEIBHBIX JIMCTOB aBTOMAaTHYECKOM cBapKoil. Kak mpaBu-
JIO, BepTUKAJIbHBIC MOHTAXHBIC BBl BHITIOTHSIIOTCS JIEKTPOILIaKoBOM cBapkoit (DIIC).
OpmHako, MeTayul IBa, BeIMOMHEeHHBINM DIIC, MMeer ruracTUYecKre CBONCTBA, 3HAYM-
TEJIBHO YCTYITAIOIe CBOMCTBAM OCHOBHOTO MeTasuia. Hamnbosee mporpeccuBHBIM CIIOCO-
OOM SBIISIETCS aBTOMAaTHYecKasl cBapkKa ¢ MPUHYIUTEIbHBIM (DOPMHUPOBAHHMEM IIIBa I10-
POIIKOBO# ITPOBOJIOKOM. KOJIBbIIeBbIe MOHTAXHBIC TIIBBI BBITOTHSIOTCS OOBIMHO PYYHOR
IEKTPOAYTOBOI CBAPKOMA.

Koxyx 1mequ yCIOBHO COCTOUT U3 CIEAYIONIUX YIACTKOB.

Koorcyx aewadu obpramo tommuaoi 40 - 60 MM, mMeeT MWIMHIpIIeCKyIo dopmy. B
Havajle KaMIIaHWK, KOTJa KJIajKa elle 11eJia, ee TeMIIepaTypHOe paciiupeHre KOMITCHCH-
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a) 0) pyeTcsl VIPYTMMU CBORCTBAMU Ha-
H]L 4 Ooitku. PacueTHbple KOJBIICBBIC Ha-

E*gﬁ [IpSCKCHUS B MeETaUle KOXYyXa Bepx-

g 9 Heil, 0ojce HarpeToi 30HBI JICIIAJIN,
s |8 . < 3HAYUATEIEHO IIPEBOCXOAAT HAITPSTKE-
§ E:ﬁ § § HUE, BO3HUKAIOIIEE B €TI0 HIDKHUX
s | 3] 3 3 qacTgax. OXHAKo O Mepe pa3pylicHUsT
;5; ﬂ % % BEPXHUX CJIOEB JIEIAI TeMIleparyp-
2 | 2 3 HBII pacIiop B 3TOM 30HE YMEHBIIACT-
é E*UB z S z cd, a, B CBSI3U C IIOCTCIICHHBIM Harpe-
N 3 S

BOM €Illc COXPAaHUBIIETOCS CILTOI-
HOTO MaccHBa KIIAJKW, BeIWIWHA Ha-
MPSCKEHUH B HIDKHUX YYacTKaX KOXY-
xa yBesmamuBaetTcd. [lo aToil nmpuanae
TONIAHA KOXyXa Ha BCEU BBICOTE
¢@:Q pPUHUMAETCA ONWHAKoBOU. Tpedora-
HUI K o00eclleueHUI0 HeoOXOMUMO

MPOYHOCTA W TEPMETUIHOCTU KOXyXa
JIETIaA  JTOJDKHBL COOMIONATBCA OCO-
OCHHO TINATEJIPHO, TaK Kak Jobdas
—— & TpeliuHA B HEM OYAET SIBJIATHCS WC-
%@%%& TOYHAKOM T[POCAYMBAHUA Ta3za U B
TTTBHEHUIIIEM MOXET IIOCIYXUTh IIy-

IHlosaca 1,2,3 "
O TeM Ul IIpOpBIBa Wa. Takoit
T IPOPHIB ﬂBJIHeTCiI OTHOU W3 HamboJee

C L] OITAaCHBIX aBapWi IPOW3BOJCTBA, Ha-
ol 60- 50° JTOJITO BBIBOIMIINX JIOMEHHYIO II€4b U3
cTposi. B koXyxe jemnaay mpegaycMar-

Puc.13.6. Packpoli TUCTOB KOXyXa JOMEHHOH Tedn pUBAIOTCA CIECIHUANLHBIE «KO3IOBLIE»

a — IIpn aBTOMAaTHUUeCKOI CBapkKe ¢ IpeaBapUTCIIbHBIM JICTKHA JUTS BBIITyCKa (HpI/I KAl Talb-
KPpYITHCHHUEM MapOK M3 TOPUIOHTAJIBHBIX JIUCTOB

YKDY P P HBIX PEMOHTax) YyryHa, HaKaIlId-
(HyHKTI/IpHLIMI/I JUHUIMH 00O3HaueHa aBTOMaTH4ie-
CcKad MIIHN OJSJICKTPOILIaKOBad CBapKa, CIUIOITHBIMH barolerocsa B AMC JCIIaau, 9To II0-

JIMHMSIMM — pydHas cBapka); 6 — IPU aBTOMAaTHYe- 3BOJFICT COKPAaTUTh CPOKH IIPOCTOSL

CKOM cBapke ¢ IPUMEHEHHEM BepPTHUKAJIBHBIX JIMCTOB;  IICUM ITyTeM BBIITYCKA «KO3JA» B KUI-

6 — IIpU PYYHOM cBapKe; ¢ — pa3BepTKa KOXyXa IpU KOM Buie. [IpOTOIIKeHMe KOXKyXa B

DPyJHOIT cBapKe dyHIaMenTe HIDKE OXJIAKICHUS JIHA

JICIad UIpaeT pojb aHKepa, yAep-

KHBAIOIIETO KOXYX OT MObeMa CHJIAMHA BHYTPECHHETO AaBlIeHUs. LIS ClieIeHUus 000I0Y-

KH ¢ 6eTOHOM (QDYHIaMEHTA, BEITOIHSIOIETO POJIb KECTKOIO JHUINA, K HE IIpHUBAPUBAIOT-

Ccd CIleIMaJIbHBIE KOJIBIEBbIe pedpa. Takoli aHKep HEHOCPEACTBEHHO HE BOCIPHUHHAMAET

KOJIBIIEBBIX YCWIMIT OT BHYTPEHHETO JABICHUS U paciiopa (pyTepOBKHU, BCICACTBUEC YETO OH
MOXET OBITh BBIIOJIHEH M3 MeTallla ¢ MOHMKCHHBIMU XapaKTePUCTUKAMU.

Kooxcyx eopra u hypmernnoil 3016, KaK IIPABWIO, IIPOSKTUPYETCI YACTUIHO ¢ KOHHUYE-
CKHMM OYEpTaHHMEM, OH OXJIIaXIACTCS CIUIOIIHBIMH BEPTHUKAIBHBIMUA ILIMTOBBIMK XOJIO-
JibHKaMu. KoXyx ropHa paboTacT B BeChbMa TSDKEJBIX YCIOBUSX K SIBISICTCS OJHUM
W3 HanOoJlee OTBETCTBEHHBIX 2JIEMECHTOB ITedYi. KpoMe OOBIMHOTO TeMIIEpaTypHOIO pajiu-
QJIBHOTO BO3JCUCTBUS KIAJKH Ha KOXYX, €€ KOHMYecKas popmMa oOyCIIaBIMBAcT BO3HUK-
HOBEHHE JTOMOJIHUTEIBHOIO PACIIopa, BBI3BAHHOIO BEPTUKAIBHBIM TEMIIEPATYPHBIM pac-
IMPECHUEM KIIQJIKW, JNCUCTBYIOIIUM IIPH TakKol (hopMe Kak KIIMH. PaboTa Koxyxa B 3TOU
30HE OCJIOXHSETCS TAKXKE OOJBIINM KOJIMYECTBOM OTBEPCTHUIL I UYTYHHBIX W IILIAKO-
BBIX JIETOK, (ypM, CUCTEMBI OXJIAXICHHUS, YCTPOKCTBOM B MECTaX UYTYHHBIX JICTOK KiIaj-
KM BIIPUTBHIK K KOXYXY, B psJie CIIy4aeB IIPSIMOYIOJBHONM (POPMOI BBIPE30OB I paM dy-

60- G

Ilosica 4,5,6
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TYHHBIX JIETOK, TSXKEJIBIM TIEPEMEHHBIM TEMIIEPATYPHBIM PEXKUMOM OKOJIOJIECTOUHOMN 30HBI
W HAJTUIHUEM IIePEIOMOB OYEpTaHUS MO BBICOTE. B KOXyxe ropHa 4YacTo ITOSIBIISIIOTCS
TPENIUHBI, OOBIYHO BOJIM3YW YYTYHHOM JIETKH, Y€MYy JIO ITOCJICIHEr0 BPEMEHH CITOCOOCT-
BOBAJIO U 3aKpeIUIeHME K KOXYXy 3allelia IYIIKA YyTYHHOU JIETKH, Iepe/lalolnero Hop-
MaJIBHO K KOXYXy IlepeMeHHoe ycwiue 1o 25T. Takue TpelnruHbl MOTYT IIPUBECTH K
MIPOPBIBY Yyr'yHA M3 IMeuyr. HIDKHSAS 4acTh KOXyXa TOpHA OOBIYHO BBITIOIHSETCS TaKOM
K€ TOJIIMWHBI, YTO M KOXYX JICIMAJTHU. DTO B MU3BECTHOM CTEIEHW KOMIICHCUPYET JOTON-
HUTEIFHOE KIIMHOBOE BO3ACHUCTBME OT BEPTUKAJIBHOTO pOcTa KIagKu. ToMIMHA BepXHEH
YacTH OIPEJENISETCS PAcUeTOM, YIUTHIBAIOIIUM OOJIBIINNE OCIAOMCHUS OTBEPCTUSAMU IS
netok u GpypM. lIpolieHT ociabiaeHWsI COOCTBEHHO KOXYyXa BBIpe3aMu NI (PYypMEHHBIX
aMb6pasyp, Kak MPaBwiIo, He JODKEH IIPeBOCXOANTE 65 %.

Koowcyx 3anaequxoe BBITIOTHSETCS B BHUJIE OIPOKMHYTOTO KOHYCA C OXJIAXICHHEM
CIUTIONTHBIMK TUTUTOBBIMM XOJIOMUIBHUKAMHK. Kiajka B 30HE 3aIUIEUMKOB MMEET OTHOCH-
TEIBHO MAIYIO TOJIMHAHY, TaK YTO MEePealolluiics Ha KOXYX paciiop OTHOCHTEIBHO He-
BenuK. Kpome Toro, pacriop yMeHBIIIAeTCS B Pe3ybTaTe BEPTHUKAIBHOTO TeMIIEpaTypHOTO
CMETICHUST KIAJKW, IPU KOTOPOM OHa IIepeMelacTcsl Ha OTMETKH € YBEJIMYCHHBIM pa-
JIAYCOM OKPYKXHOCTH. YCIOBUSI PabOTHl KOXyXa 3aIUICYHMKOB YXYAIIAIOTCS BCJEJCTBUC
OIM30CTH 30HBI C OOJIBIMUM OCIIabJIcHUEM (PYPMEHHBIMU OTBEPCTHUSIMHK. DTO ODOCTOS-
TEIBCTBO IIPUOOpETaeT 0co00e 3HAYCHUWE B ITOCIHEAHUX TIe4ax OOJIBIIOTO 0OheMa, Id
KOTOPBIX KOTUYIECTBO (hypM BO3POCIIO.

Mopamoproe koabyo — KOHCTPYKTUBHBIA 2JIEMECHT, YCTAHABJIUBAEMBIA B MecCTe W3-
JIoMa ouepTaHusl KOXyXd, Ha TpaHUIle M3MEHECHUS KOHCTPYKITUM KIAITKHU W OXJIAXJICHUS
¥ TIpeHa3HAYCHHBIN JUTs MOANepXKaHUs HaBUCAIOINIEH YacTH KIAIKK TIaxThl. OIHOBpe-
MEHHO OHO BOCHPHHUMAET YCWINE OT PA3HOCTU TOPHU30HTAIBHBIX PACTIOPOB (PyTEepOBKHU
BBIIIe ¥ HIDKe Koublla. [IIupokoe U IIOCKOe KOJIBIIO MOpaTopa ¢ OJHOM CTOPOHBI OITH-
paeTcs Ha KOXYyX TOpHA, a C IpYroil — IOABEINEHO K KOXYXY IMaxThl. Ha TOMEHHBIX TIe-
yax 1mo cxemam 13.5,6,6 MOpaTOpHOE KOJBITO OJHOBPEMEHHO MCIIOIB3YETCS KaK HIDKHSS
MOJIKa KOJIBIIEBOM OaTKM IIBEUIEPHOTO CEUYCHMS, Tepellalolleil Harpy3Ky OT KOJIOHH
IMaxThl HA KOJOHHBI TOpHA. JIg yBemWueHUS KECTKOCTHM BBICTYITAIONIAN CBOOOIHBIH
Kpaif MOpaTOpPHOTO KOJBIIA 0OpaMITSIETCST KOJIBIIEBBIM BEPTUKAIBHBIM pedpoM. Mopatop-
HOE KOJBITO OXJIAXKIACTCS TOPU3OHTAIBHBIMU XOJIOMMIBHUKAMHY, YKIQJIBIBAEMBIMH 110 €TI0
BEpXHEH IUIOCKOCTH. MOpaTOpHOE KOJbIIO WCIIOJIB3YETCS ¥ IS TOPU3OHTAJIBHOTO 3a-
KpeIUIeHUS K HeMy KOJIOHH TopHa. llemaeTcs 3TO ¢ ITOMOINBI0 YHUCTBIX OOJITOB, TaliKu
KOTOPBIX HE 3aTSATHUBAIOTCS, ¢ TEM YTOOBI TIPU MOTBEME MOpATOpa OOJTH HEe PBATUCH. B
TMOCIEHUX JJOMEHHBIX TIeYaX B CBSA3M C ITOBBIIICHUEM JIABJICHUS OT MOPATOPHOTO KOJIBIIA
OTKa3aJIMCh, OCKOIBKY OHO HApyIIaeT HECYIyK CIOCOOHOCTh KoxXyxa (puc.13.53,u), u
COIPSTKEHNE KOXYXa B MECTE CTBIKA IMAXThl M TOPHA pellaeTcs B BUIIE KOHUYECKOTO IIe-
pexojia WK KOJIBITO JieJaeTcess HeOOIbIToro pasMepa. IIpr 3ToM KOXyX HeqH IMOIyIacTcs
CaMOHECYIIIM, HAJIEXKHOCTh €10 pabOThl 00ECIIEYNBACTCS] CUCTEMOM OXIax/ieHus. B cBsi-
31 ¢ OOJBITUMHU pa3MepaMy TaKKX TIeYeil W BBHICOKUM JIABJIICHUEM OT BO3JICHCTBUS Ta30-
BOM Cpesibl M TEeMIIEpaTypHOTO pacIupeHust (PyTepOBKU TOIUHBI KOXYXa 3HAYUTEIHEHO
BO3pOCTH — 710 45— 60 MM TIpH IIPUMEHEHWUN BBICOKOIIPOYHOM CTaJH.

Koowcyx pacnapa. B crapbIx Ieyax KOHCTPYKITAS paciiapa ObLIa aHATOTHYHA KOHCT-
DYKITMM 3aIUICYMKOB, T.€. OXJIAXKICHWUE OCYINECTBISUIOCH CIUIONIHBIMU BEPTUKAIBHBIMHU
TUIMTOBBIMU XOJIOMVUIBHUKAMU, 3AITAINICHHBIMU CJIOEM KIIQJKU HEOOJBINON TOMIUHBL —
TOHKOCTEHHBIN pactiap. B COBpeMEHHBIX IeUax YCTpaWBaeTCs TaK HA3BIBACMBIN TOJCTO-
CTEHHBIl paciiap, B KOTOPOM KJIaJIKa M OXJIAXICHUC WICHTUIHBI YCTPAUBACMBIM B IIaXTe
meuyr. B MecTe ommpaHusl KOXyxa Ha KOJIOHHBI TOpHA, C €TI0 HApYXHOM CTOPOHBI, ycTa-
HaBIMBAIOTCS pedpa XKECTKOCTH, OOECIIEUMBAIOIINAE YCTOMYMBOCTH OOOJIOUKU. BpicoTa
pedep moikHa ObITh He McHee 0,15 mmaMeTpa Koxyxa. ECIM KOXyX pacrmapa SBISUICS
OJTHOBPEMEHHO YacCThIO KOJBIIEBOM OAJIKHU IBEJICpHOro ceueHus (puc.13.52), To K Hemy
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IpHUBApPUBAIIUCh W pedpa, HECYIMEe HArpy3Ky OT KOJIOHHBI IAXThI, & TAKXKe HACTII HIDK-
Hel KOJIBIIEBOM ILIOINAJIKW IICYU.

Kooicyx waxmor. JUI oxilaXIeHUs IIAXThl IPUMEHSIIOTCS XOJIOAWIBHUKM, PacIIOo-
XEHHEIC B ee¢ HIDKHel yacTh. [IpuMepHO BepXHSS TPeTh IMAXThI BBIIOJHSICTCS Oe3 OXJa-
XIeHUSI. B 30He KONOIMHMKA K KOXYXY IIPHUKPEIUICHBI 3alllUTHBIE CEeTMEHTEI, IIpeIoxpa-
HAIOIKWE KIAJIKy OT paspylleHUWs 3arpyXacMbIMK B II€4b MaTephadaMu. IIpoyHOCTh U
TePMETHYHOCTh KOXYXa B 3HAYMTCIBHON CTENECHU 3aBUCHUT OT KOHCTPYKIIMHM IIPUMEHSIC-
MBIX XOJIOJMJIBHUKOB. B HacTosiiee BpeMst I COXpaHEHUS KIQJKWA CUMTACTCSI Harbolee
3(PPEeKTUBHBIM IIPUMEHEHUEC KOMOMHMPOBAHHONM CHCTEMBI OXJIAXICHWUSI M3 CILTOIIHBIX
BEPTHUKAIIBHBIX ILIATOBBIX XOJIOAWIBHMKOB, MMEIOIIMX 3aXOJdIlne B KIaAKy TOpPHU30H-
TaJbHBIC IMOJKH, OXIAXIACMbIC OTICIIFHON CUCTEMOM ITOJJaYr BOJIBL.

Ut yiryqimeHusT yCIOBUIE paboOThl KOXYXa IEJIeCO00Pa3HO: KPEeIUICHUE IIMTOBBIX XO-
JIOTWIBHUKOB ITPOU3BOIAXTH HA OJHOM OOJTE, PACIIONOXECHHOM BEIIIC IIEHTPa TSKECTH
IUIATHI, BMECTO IIPUHSTOIO paHee KPEeIUICHUSI ¢ IIOMOIIBI0 YEThIpeX OOJITOB; IIPU BOJIS-
HOM OXJIZXJICHHMKW BCE BBOJBI M BBIBOJBI TPYO OXJIAXICHUS OCYIIECCTBISITH B OJHOM OT-
BEPCTUH, PACIIONOXECHHOM B IIEHTPE XOJIOAWIBHUKA; BCE XECTKHME METALIMYCCKUE IIPO-
KJIQJIKA MEXIY TeJIOM XOJIOMWIbHUKA (TIPYIIMBHI, OOOBIINIKKW) 3aMEHUTh Ha HU3KOMOYIIb-
HBIC, HaIlpuMep JcpeBAIHHbIC. llepeuynciieHHBIE MEphl CHIDKAIOT OCIa0IeHHE KOXYyXa,
YMCHBIIIAIOT TPYIOEMKOCTh H3TOTOBRICHWS KOHCTPYKIIMM, CHUMAIOT KOHIICHTPHUPOBAH-
HYIO IIepeJlady YCIIMI Ha KOXYX OT PaCIIUpPSIONIEcs IIpH HarpeBe (PyrepOBKM.

Bce Gombliiee pacipocTpaHeHHAE IIONYYAIOT JTOMEHHBIE IICYX ¢ IIAXTOM, BOISIHOE OX-
JI&XJCHUE KOTOPOM BMECTO UYTYHHBIX XOJOIIBHHUKOB BBIIIOJIHEHO B BHIE TOJICTOCTCH-
HBIX TPYO, 3aIMUTHIX O¢TOHOM. OIIBIT PKCILIyaTallMd STHX [eUeit MoKasal UX HAICKHOCTh
1 3¢ (HEKTUBHOCTD.

Kiragka mraxrel, BCIeACTBHE €€ KOHUYECKOU (hOpMBI, KaK B 30HE YCTAHOBKM XOJIO-
JWIBHUKOB, TaK W HA HEOXJIKJIAECMBIX YYaCTKaxX, BBIMOJIHSICTCS CTYIEHYATOTO O4epTa-
HUSI, YTO CO3JacT HEPaBHOMEPHOE JABICHHME Ha KOXYyX Ie4d. OCOOCHHO HEYJIaYHBIM
SBIISIETCS YCTPOHCTBO CILIOIIHBIX, BIUIOTHYIO IPHUMBIKAIOIIAX K KOXYXY KOJeIl KIIaJIKH,
pEeIOXPaHsIIOIIMX MaTepral HaOOMKKM OT MPOCHIIIAHWS, HO CO3JAIOIINX MECTHBIC COCpe-
JIOTOYCHHBIC HArpy3Kyd Ha KOXyX. IIpochillaHue HaOOHKM CO3/IaeT IIOJOCTH, B KOTODEIE
MIPOHUKAET FOPSYMA Ira3, 4TO BEJET K IIEPErpeBy MeTaLIa KOXyXa.

B BepxHell MATMHAPHUIESCKON YaCTH KOXYyXa BO3JACUCTBHC TEPMHUUYCCKOIO paCIIUpPeHUS
KIQJIKHA K3-3a OTHOCUTEIBHO HU3KON TeMIIEpaTyphl €¢ HarpeBa HE3HAYMTEIBHO, W pe-
MIAIMUMK (paKTopaMy IS OIPEACACHUS TOJIMMHBI OOOJOUKHK SIBISIOTCS: BHYTPECHHEE
JIaBJICHUE Ta30BOI Cpelbl ¢ YICTOM BBI3BIBAEMOIO €10 KpaeBoro »@P@eKra B MecTax IMe-
peruba KoxXyxa M BO3JIEUCTBHE 3alllMTHBIX CETMEHTOB, CO3JAlollce MECTHBIA W3rmdaro-
[T MOMEHT B KOXYXE B MECTaX MX IIPUKPEILICHUS.

Kynoa neuu HeceT HarpysKy OT 3aCBIIHOIO allllapara, OOBIMHO YCTaHABIMBAEMOIO Ha
JIMTOM KOJIOITHKWKOBBIN (hJIaHEIl, 1 OT BEPTUKAIBHBIX Ta300TBONOB. B medax crapoii KOHCT-
PYKIIMHA K KYIIOIY KPEIWIACh M DJIEMEHTHI KOJOIIHWUKOBOU ILIOIIAIKKA, HECYIICH KOIep
neur. Kymos criibHO ociiablieH OTBEPCTHUSIMHM B MECTaxX IIPUMBIKAHWS ra300TBOAOB, a TaK-
Xe B MECTax YCTAHOBKHK IPUOOPOB NI M3MEPCHUS IMUXTHI M T.II. OCOOCHHO BEJIMKO OC-
JTabieHre KOHCTPYKIIMM B IOCHCAHUX IIe4aX, Ha KOTOPBIX HCHOIb3YEeTCSd OCCKOHYCHBINA
3achIMHOM amapar cucrteMsbl [layms Bropra, 4yro moTpebOBallo YCTPOMCTBA JIOIOIHUATEb-
HOTO IIpoeMa IS CMEH €ro IIOABIDKHOIO JIOTKa. Bce 5TO, COBMECTHO ¢ BO3ICHCTBHAEM
BHYTPEHHEIO M30BITOYHOIO JAABICHUS, CO3/AcT CIOXHOE HAIPSDKEHHOE COCTOSHUE KOHCT-
PYKIIMH, METOJMKA pacyeTa KOTOPOIo ele TpelOyeT HajibHeilrero yrouneHus. B mecrax
OMMPAHUS Ta300TBOJOB, IPHU HEOOXOMMMOCTH KYIION YTOJIIACTCS WIA YCHIMBACTCS Ha-
KmagkaMiy. KyIiomr medi 0ObIMHO 3alllMINANICS HEOXIIAKAAEMBIMU JIMTBIMU ILIUTAMU; BO M3-
OeXaHME MeperpeBa MeTajria, MEeX/y IUIMTAMHA W KOXYXOM IIPelyCMOTPEH CJIIOM TOPKpETa.

Muume u kKoHcmMpyKyusa oxaaxcoenus Hmsa medn. JHnuIme ToOMeHHON ey, KakK IIpa-
BIJIO, BEIIIOMHSICTCS M3 JIUCTa TOMIMUHON 16-20 MM M o0eclieuMBacT IepPMETHIHOCTH
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Huza neun. [lox mHUIleM ycTpanBaeTcsa OXIaXIeHWE HIU3a TIEYW BO3IYXOM, KOT/Aa BO3YX
MPOXOJUT Yepe3 TPYObl, 3aIWThIE B OTJACJIbHBIC UYYTYHHBIE IUIUTBI. B HacTosiee Bpemst
YacTO KCIIONAB3YIOT TPyOUaToe OXIIAXJEHUE W3 IEIBHBIX TPyO 063 MOHTaXHBIX CTBIKOB B
npesiesax mevd. Ha HeKOTOPBIX JTOMEHHEBIX IeYaxX ¢ TPyOdaThiM OXJIAXJICHUEM yCTaHAB-
JIMBAIOT BTOPOE CTPAXOBOYHOE JTHUIIE O] OXJIAXKICHUEM.

Koaonuot u naowadku nevu. B pereHun IpoOIeM HAJCKXHOCTH, JIOJITOBEUHOCTH W
Oe3aBapUHON PabOTHI TAKMX CIOXKHEUIITNX TEXHOJIOTHIECKIX arperaToB, KAKUMHU SIBIISTIOT-
cd IOMEHHBIE KOMILUIEKCHI, 3HAYWTEIbHAS POJIb OTBEJeHA OOCITYKMBAIOIAM ITLIOITAIKaM
W TIOJIEPKUBAOIIM X KOHCTPYKIMAM. VCIonb30BaHWe JOMEHHBIX IIe4Yeit ¢ KOJTOHHAMA
MIOJIYYWIO IMHUPOKOE PAacIpOCTpaHEHWe B COBPeMEHHBIX IeuaXx oobeMoM 2000-3000 m3
(puc.13.5¢). KomoHHBI, paclONIOXEHHBIE BOKPYT IAXThl, BOCIIPMHUMAIOT HArPy3KH OT
KOJIOIMTHUKOBOTO YCTPOUCTBA W TUIONIAJO0K MIAXThl. B 3aBUCHMMOCTHA OT KOHCTPYKITUA 37a-
HUS JTOMEHHOW TICYX KOAOHHb! WaXxmsl MOTYT CIYKUThH ONOPAMHU W I 2JIEMEHTOB Kap-
kaca 3/MaHvgd. KOJOHHBI IMAxXThl COBMECTHO C OIUPAIIIMMUCSI Ha HHUX KOJBIIEBBIMUA
IUIOMIAIKAMA 00pa3yioT MPOCTPAHCTBEHHBIA KapKac, KOTOPBIN B BEPXHEU YaCTh OOBITHO
3aKpeIUicH IIPY ITOMOIIMA TOPU3OHTAIBHBIX CBSI3€M K KOXYXY IMaxThl. Yepes3 5TU CBI3H
KOXYXy [epe/laloTCcsd BCe TOPU3OHTAIBHBIE YCWIHSA OT KOJOIIHWUKOBOTO YCTPOUCTBA W
BETPOBOM HArpy3ku. CBSI3U JOJDKHBI TAKXKE 00eCIICYNTh HE3aBUCUMOE, BBI3BAHHOE Pa3HBIM
TEMIIEPaTYPHBIM PEXHMMOM, BEPTUKAIBHOE IIepeMeIleHre KOHCTPYKITANA. KOIOHHBI ITaxThl
OITUPAIOTCS HEITOCPEICTBEHHO Ha KO.0HH®! eopHa (puc.13.7) W BOCIIPUHUMAIOT Yepe3
KOJIBIIEBYIO OalKy Harpy3kKy OT KOJOIIHWKOBOTO YCTpoHCTBa. PacriomoxeHue KOJIOHH
IIaXThl B TUTAHE OIPENEIIETCI CIEMYIOIMUMA TPeOOBAHUIMMI: COOMIOACHUEM PACCTOSTHUS
JIO TMAxThI MMeYW (U MpoXoja U PEeMOHTAa) W OIMpaHWeM Ha KOJIOHHBI TOpHA ¢ Hau-
MEHBIIINM SKCIIEHTPUCUTETOM. B CBSI3M ¢ IlepelaionuMucs Ha KOJIOHHBI 3HAYUTEIBHBIMA
Harpy3kKaMy WX TOPIIBI CTPOTAIOTCS WX BBITOMHSIOTCA ¢ K-00pa3Hol pas3menkoil KpoMOK.
Koavuesote naoujadxku waxmel B OCHOBHOM OBIBAIOT JIByX THUIOB. llepBeic omuparoTcs
HEIOCPECTBEHHO Ha KOJNIOHHBI U 3aKPEIUSTIOTCH K HUM KECTKUMHU Y3JIaMU C TEM, YTOOBI
YMEHBIIIUTE CBOOOMHYIO JUTMHY KOJIOHH M OOECHEYUTh YCTOWIMBOCTH BCErO KapKaca Ha
cIyyaif peMOHTa KoXyxa Iedn. Jrst mydiieit paboTel KOHCTPYKITMKA Ha KPyYeHUE CEUYeHUE
IUIOMIAJIOK JIOJDKHO OBITH KOpoOUYaThiM. lImolmagkr BToporo THIa ONMUPAIOTCS Ha KOXKYX
eYM W MPUKPEIUIIOTCS K KOJIOHHAM TOJBKO TSI YMEHBIICHUS CBOOOMHOW JUTMHBI 1TO-
creqaux. [Ipyr sTOM HOIDKEH OOECeUMBATHECS IIPUHITUII HE3aBUCUMOTO BEPTHUKAIBHOTO
epeMEIeHIsT KOXyXxa U KOJIOHH. KpoMe BepTUKaIBHOU XECTKOCTH IUIOIIMAJIKK MIaXTHI B
psilie CIy4aeB JIOJDKHBL 0OJIalaTh W TOPU3OHTAIIBHOW XKECTKOCTBIO IS PacCIIpelleiie HUs
TOPU3OHTAIBHBIX HArpy30K Ha BCE KOJIOHHBI MIaxThl. llociemaHee HeoOXoammo Ipr
3aKpeIUICHUH KPOBIU JIATEMHOTO IBOpa K KOJIOHHAM IS TIepe/ladd BETPOBBIX HATPY30K,
a TaKkXke B CIyYassX BOSHUKHOBEHUS TOPU3OHTAIBHBIX YCWIHUN OT PagAaIbHBIX ILTOIIAI0K
P WX TOJBECKE C MOMOINBI0 HAKIOHHBIX OIOP W T.II. ['OpW3OHTaIbHAsT KECTKOCTh
IUIONIAJIOK CO3/IA€TCS WIIW CIUIOIIHBIM JIMCTOBBIM HACTWIIOM WJIW IIOCTAHOBKOM CBI3EH.

Koaownukosasa naowjadka, pacrioloXeHHasT Ha OTMETKE Bepxa KOXyxa I1e4H, SBIISI-
eTCsI OCHOBHOU padoueit 1 peMOHTHOM ILIOIIAAKOU BepxHEit 30HBI Ieur. Kpome meiict-
BYIOIIIETO OOOPYJIOBAHUA Ha HEW pacloJIOKEHBI 3allaCHBIC JIETAIN, MaTepUaNbl I pe-
MOHTa ¥ T.JI. OHAa JOJCKHA OBITh MAaKCUMAJIBHO CBOOOJHOU OT BCSIKUX HAJICTPOEK, OIIOP,
JIECTHUIT W T.JI. KOJIOIMTHUKOBAST TUTOINAIKA SBISIETCS XECTKUM JTUCKOM JUISI BCETO MIPOCT-
PaHCTBEHHOTO KapKaca, 00pa3yeMOoro KOJIOHHAMU W IUIOINaaKaMy MaxTel. Heobxommmast
KECTKOCTh 00eCIIeUnBacTCS CILIONMHBIM 10-MUUTMMETPOBBIM JIMCTOBBIM HACTAIOM. JlITst
CTOKa BOJIBI B HACTIJIE IUIOMIAIKU OOBIYHO IIPEyCMAaTPUBAIOTCA OTBEPCTHUSA AAMETPOM
30 MM ¢ marom 250 MmM. Eciy KOJOIMHHUKOBAaST ILIOINAJKA OJHOBPEMEHHO SBISICTCS W
KPBIIIIEH 31aHWsA, TO TaKWE OTBEPCTU He JlenaTcsa. Ha turormazke mpeaycMoTpeHa IMbl-
JIECITyCKHAs TpyOa, TPaHCIOPTUPYIOIAs IbLIb B BaTOHBI, OOBITHO YCTAHABINBACMBIE ITOJ
neUieynoBuTeneM. llmomnmanka orpaxiaercs CIUIONIHBIM JHACTOM. YYacTOK OTPakJeHUS
TIOJT MOHTaXKHOU OaJKOU TSI CMEHBI 3aChIITHOTO YCTPOUCTBRA JleIacTcd CheMHBIM. OCHOBON
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Puc.13.7 (8). KomoOHHE W TUIOMAAKN JOMEHHON Teun oosemom 2000 M3
a - OOIMWH BUI; 0 — COOCTBEHHO KOJIOHHA; 8 — y3eJ CONpPSIXKeHUsd; ] — KOJblleBasd Oajka KOJIONI-
HUKOBOH TUIOMAAKM; 2 — Oajika KOJIONTHUKOBOW IUIOIMIAAKU; 3 — TOPU3OHTAILHBIC CBI3M, 3aKpell-
JIFI0THE KOJONTHUKOBYIO TUTOIMAAKY W BepX KOJOHH IMAXTHl K KOXYXY Teur; 4 — BepXHUe KOIbIle-
BBIE TIIOIMAIAKH, 3aKpelleHHbIe K KOXYXy ITMaxXThl; 5 — KPOHINTEHHBI g KPeTUIeHUS KONBIEBBIX
TJTOIIAM0K; 6 — OMOpHOe pedpo KOXyxa IIAXThI; 7 — OCh JOMEHHOW Teun; & — KOJOHHA TOpHA;
9 — ¢BI3b I KpeIUleHWs KOJIOHH TOpPHA IIOCIie TTOIbeMa MOPATOPHOTO KOJIbIIA HaJ OTOJIOBKOM
KOJIOHH TOpHa; I — KOJIBIEBOW BO3MYXOINPOBOJ TOpAYero AYThI; [] — HWXHHE KOJBIEBBIE TLIO-
IMaIKH, 3aKpeIUieHHbIe K KOJIOHHAM IMaxThl; /2 — KOJIOHHA IIAXTHl U3 JIBYX BeTBel; 13 — mccieno-
BaTeJIbCKUe TUIOMAAKY; /4 — OCh U CTOPOHA HAKIIOHHOTO MOCTA; 15 — paiuaibHad HCCiel0BaTelb-
ckag IDTOIaaKa CO CTOPOHBI JudTa; J6 — TepexoaHble TUIOMAAKM W JIECTHWITRI, [7 — JudT;
18 — TWIOH JUId ONMWpPaHWS PAAWATBHBIX TUIOIIAIOK CO CTOPOHBI JMdTa; 19 — Hecylue Oanmku
HIDKHUX KOJBIEBBIX TUTOMIAMOK; 20 — 3aKpelUleHWe KOJOHH NIAXTHI K BEPXHUM KOJBIIEBBIM IIJIO-
magkaM; 2] — TIJIaHKW, COeNMHSAIONINE BETBU KOJIOHH; (MMPUBapUBAIOTCI K OJHOW BETBM Ha 3aBOjE,
K IPyrOoW — Ha MOHTaxe); 22 — 30HA YCTAHOBKHU CIUIONTHOW HAKITAJKW IS MPUMBIKAHUS PUTEIS
TMOAJOMEHHUKA; 23 — KOXYX IIaXThl; 24 — Mpope3u I IPpOoIycKa Tpyd oxXiMaxiaeHud; 25 — IMpopesu
JITTT CTOKA BOJBI; 26 — OCh TIOABECKH KOIBIIEBOTO BO3AYXOIIPOBOAA TOPSIUETO AYThA; 27 — YUCThIe

OOJITHI C HE3aTIHYTBIMU TaliKaMu; 28 — OCh CHMMETPUU KOJIOHHBI TOpHa
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KOHCTPYKITUM SIBISICTCS KOJIbIeBast O6aIKa, CIIOCOOHAS XOPOIIO BOCTIPUHUMATE KaK KpPYyTs-

Iue, Tak 1 u3rudarorme ycwins (puc.13.8). DTo mo3BoIdgeT ommupars Ha Hee HOTH Kolipa

B JTI000# TOUKEe OKPYKHOCTH. KeCTKOCTh TaKMX OaIOK BechMa BEIHMKA M TOJHOCTHIO obec-

MMeYMBAET HOPMAIBHYIO PabOTy 3aCBIITHOTO YCTpoiicTBa. Pacder mokaszan, 4To Iporud mx

Ipyd HOPMaJIbHOU pabore obopyaoBaHMs He HpeBocxoauT 0,5 MM. B MecTax cocpemoro-

YEHHBIX HATPY30K YCTAHABIMBAIOTCS KOJBIA XECTKOCTH WK juadparmel. [To KombiieBoit

OaJike YIOXEHBI BTOPOCTETICHHBIE PaIMaIbHbIC OAJIKM, K KOTOPBIM IIPUBAPEH HACTHIL.
KoaoHHb 20pHa TIpeHA3HAYAIOTCS IS BOCIIPUSTHS Harpy30K OT KOJIOHH IMAaxXThI C

OJTHOM CTOPOHBI M KOXYXa IMaxThl — ¢ Jpyro#t (puc.13.7¢6). Tak Kak MHTEHCUBHOCTbH Ka-

KJOW M3 ATUX HATPY30K MOXET PE3KO MEHSITHCS B IIPOIECCe IKCIUIyaTallMH TIeYH, TO

MIPUHSTHIC TIEPBOHAYATBHBIE KCIEHTPUCUTETHI IIPMIOXEHIMS HATPY3KM (haKTHUIeCcKU OIl-

peNeISIOT TabapuUThl M BO3MOXHOCTD TTOIYICHUS PAITMOHAIBHOTO CEUYCHUS KOHCTPYKITUH.

W3MeHeHre BETUIMHBI HATPY30K OIIPEICIISICTCS:

e JUIS KOJIOHH IAXThI TJIABHBIM 0Opa3oM pPEXMUMOM pabOThI OAIAHCHUPOB WU MOHTAXHBIM
coveTaHWeM, IIPHM KOTOPOM BEC 3aCHITHOTO YCTPOMCTBA IepefaeTcss Ha MOHTAXHYIO
OaJIKy, 8 KOHTPTPY3bI VACPKUBAIOTCS TOJBKO HATSKEHUEM TPOCOB, a TAKXKE PEMOHTHBI-
MU YCIOBUSIMHM, BOSHHUKAIOITUMHY IIPU 3aKPEIUICHUI BepXa KOXYXa IMaxThl K KOJOHHAM;

o JUTS KOXYyXa IMaXThl HEOOXOJMMO YYWUTHIBATH, YTO B HAYAIEe IKCIUIyaTAITMH ITONHBIHN
BEC COOPYXCHMS IiepeflacTcd B 3HAUYUTEIbHON CTEeIleHW Ha KOJOHHBI TOpHAa, HO B
JUTBHEHIIIEM TIOCIIe pa3orpeBa TOpHA MOCIHETHUN pacIupseTcd B BEPTUKATIBHOM Ha-
MIpaBJICHUH, TTOJIHUMAS TIaXTy W OTIAEISIS €e OT Bepxa KOJIOHH TOpHA.

Bo u3bexaHue pa3pblBOB OOJITHI MEXYy BEpPXOM KOJIOHH TOpHA W MOPATOpPOM HE
JTOJDKHBI 3aTATUBAThCs. Tak Kak Mociie OTICICHUS MOparopa TOpPU30HTAIBHOE 3aKperuie-
HUE Bepxa KOJOHHBI HAPYINAETCS, CICAYET B OTOJOBKE KOJMOHHBI CTABUTH CKOJIB3SIIHIC
YUCTHIE OOJITHI OOJIBIIOTO CEUCHUS, CIIOCOOHBIC BOCIIPHUHATH MU3THOAIOIIME MOMEHTBI OT
rmepe/laBaeMbIX Ha HUX KOJOHHON TOPU3OHTATBHBIX HArpy3ok. LI BOCIPUSTHUSI 3TUX
HArpy30K BO3MOXHO TakXke 3aKpellIeHHe KOJOHH ropHa K paboueii IUIoNIajike Wik yc-
TaHOBKA HIDKE YPOBHSI paboueil IUIONIAJIKA TOPHU3OHTAIBHBIX CBS3CH, 3aKPETUISIONIIX
KOJIOHHBI II0 KacaTeJIbHOW K KOXYXY IeYH. DTa KOHCTPYKIIHS JIOJDKHA OOeCIIeuYrBaTh
HE3aBUCUMOE BEPTUKAIBHOE TeMIIEpaTypHOe MepeMelleHre KoxXyxa 1 KoJoHH. Heobxo-
JIMMO WUMETH B BUJLY, YTO TAKWE PEIICHUS IPUBOJISAT K BOSHUKHOBEHUIO NOMOIHUTEIHHBIX
M3TrUOAIOIUX MOMEHTOB B KOJOHHE C COOTBETCTBYIOIIUM YBEIWYCHUEM CEUCHUS, UTO
HEXEeNaTeJIbHO C TOYKH 3pEHUS yA00CTBa SKCILIyaTAIIMOHHOTO OOCIYXWBAHMS TOpHA
meuyn. PaccTosiHMe MEXITy KOXYXOM U KOJOHHAMM TOpHA HE JOJDKHO OBITh MeHee
500 mm. KpoMe yKazaHHBIX BBIIIC HATPY30K, KOJOHHBI TOpHA HECYT TaKXKe IIPUIerao-
IMAR yIacTOK paboueil TUTOMMAIKN W BO3IYXOIIPOBOJ Topsdero ayTes. Hioke paboueit
TUTOIAKN KOJOHHBI TOpHA OOIUIIOBBIBAIOTCS IIAMOTHBIM KHPITIIOM WIH Xapoymop-
HBIM OETOHOM, 3aKPBITBIMU 4-MUUITUMETPOBBIM CTATBHBIM KOXYXOM, IIPEIOXPAHSIIONIAM
KOHCTPYKITHIO OT OPBI3T METa/UIa U TIUTaKa, & TAKXKE OT BO3JICHCTBUS MCIIApEHUI U3 ycTa-
HaBIWBAEMBIX ITOJ] IUIONIAAKON KOBIICH. YMCIO U PACIIONOXEHHUE, a OTYACTA U CEUYCHUE
KOJIOHH TOpHA 3aBUCST OT yrcia ¢ypM medu. 1T BOZBMOXHOCTH CMEHBI (hypM KOJOHHA
YCTaHABIMBACTCS ITOCPEMHE MEXIy (ypMmMamu, IpuueM OMKaiinas K TeYd MUpUHA
MMOJIKK, KakK IMpaBWIO, ObIBaeT orpaHWyYeHa (B STUX CIyYadx €€ YacTO BBITOJHSIOT, W3
JIBYX CBapeHHBIX JIUCTOR).

Koavuyesole naowadku JOJDKHBI OOCCIICYUTH OOCITYXKUBAHUE I€YM — OCOOCHHO CHC-
TeMBbI OXJIaXIeHus. I Tporycka CUCTeMBbl OXJIAXKICHUS MEXIYy HACTWIOM IUIOIIAJOK U
KOXYXOM IIEeUd JiejaeTcsd 3a30p He MeHee 350 Mm. Mexy OallkaMHi ILTOMIAIOK U KOXY-
XOM PacCTOSHHE He HOLKHO OBITh MeHee 500 MMm. C HapyXHOI CTOPOHBI ILIOIIAIOK K
JIECTHHLI YCTAHABJIMBAIOTCS OTPaXAcHUS BbICOTOM 1200 MM; CO CTOPOHEI IIeUM, BO M30€-
KaHWe COCKAIb3bIBAHUS HOTH, AeiaeTcs 6opTuk. [lIupuHa I0I0maaok He J0DKHA OBITh
meHee 1 M. B 1eistx 6e301acHOCTH ¢ KaXIOH TUTOIIAJKY JTOIKHO OBITh HE MEHEe JIBYX
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Puic.13.8. KoJomHuKoBas TIomaaKa TUITOBON JOMeHHOM ey o6beMoM 2000 m3
a — T1aH; 0 — KOJblleBas Oarnka; / — oCh M CTOPOHA HAKIIOHHOTO MOCTa; 2 — BBIpe3 B MecTe TPHUMBIKA-
HUA doHapd; 3 — OaIKu 101 JedeaKH;, 4 — OaIK/ KOJIOUTHMKOBOH IUIOIAIKKM, S — OIOpPHBIe pedpa Haj
KOJIOHHOI TIAXTHI, 6 — y3eJI OMMPaHus KOJIBIIEBOHW OaTK¥ Ha KOJOHHY IIAaXTHI;, 7 — KONblleBas Oaika; & —
OITOPHBIN y3eJT paM KOIIpa; 9 — omopa YeThIpeX OCHOBHBIX OATTOK KOJIOITHUKOBOH TIIoNanku; 10 — BeIpe3
B MecTe ITPOXOXIIEHWS Ta300TBOMOB; 1] — TIPOEKIMS BePTUKATBHOTO y4YacTKa Ta300TBOIOB; 12 - ocH
KOJIOHH WIAXTHI; 13 — MOHTaXHBIE CTBIKW KOJIBIIEBON Oanku; /4 - TOPU3OHTAJIbHBIE CBA3W; 15 —
TIOZICTABKY TION OATKH KOJOITHUKOBOH TIIOMMAAKHW; /6 — TIOABECKH KPeTUTeHUs PaarualbHbIX TIIONMAI0K;
17 — KOXyX JOMEHHOH Tieur; J8§ — ocu OaTOK KOJIOUTHMKOBOM ILTOIIAAKHY; /9 — KOJIOHHA IaXThI
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BBIXO/IOB, PACIIONIOXEHHBIX C IIPOTUBOIIOJOXKHBIX CTOPOH IIeUM. Takie BEIXOABI He
JTOJDKHBI MMETh CTYIICHeK BONIM3M IUIOIMAZOK — IOIYCKACTCS YCTPOMCTBO IIAHAYCOB C
yKiIoHOM He 6osice 1:10. IL1ommagku COeqUHSIIOTCI MEXIY COOOM MapIIeBBIMU JIECTHH-
maMu ImupuHOU He MeHee 800 MM ¢ YKIIOHOM He Oosiee 45°. YacTo mrg 5Toit 1ienu Kc-
MOIB3YeTCA JICCTHUIHAS KIeTKa mudTa. JIeCTHUITBI IMaXThl IIeYX JOJDKHBI, II0 BO3MOX-
HOCTH, KOMIIOHOBAaThCS B OTIEIBbHEBIC OJI0KHM, IIepeBO3MMBIC ¢ 3aBO/ia B COOpAaHHOM BHIIC.
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Puc.13.9. JloMeHHad Iedyb ¢ PpEeMOHTHOM IUTONIaaKO

a — paspes; 6 — IJIAH; I - KOXYX IeYd; 2 — KOJOHHBI TIeYH;
3 - mmomaaKa mevyu, 4 — MpueMHasd MOHTaXHas TUIOIAIKa;
5 — KpOBIA IUTEWHOTO IBOPA; 6 — KOJMONTHWKOBAS TITOIIAI-
Ka; 7 — TMOAKpaHOBasd OaKka; § — KOJIBIEBOW BO3MYXOIPOBOIL
TOpAYero JIyThd; 9 — IUIOIMIAJMKA JJTd OOCIy:KWBAHUA (GypM;
10 - pabouas mwiIomagka meun; /7 — ocb JOMEeHHOH meun; 12 —
PaMBbI JINTEHHOTO ABOPA; 13 — OOCIYXUBAIOIINI MOHOPEITHC

/ AIbHO HOBLBIM,

Bexon Ha paGouyo IUIOINAJKY IICYA
IepeKphIBaeTCSI  3allpalolneiics Ka-
JIMTKOIf — BXOJI Ha IUIOMIAJKH TOIMYC-
KaeTcsT TONBKO B COIPOBOXICHUH Ta-
3ocmacaterd. llpumep pelreHms IDIo-
MaJgoK IIpuBeAcH Ha puc.13.7. K
KOJBIIEBBIM ILTOIIAAKAM IIPUMEIKAIOT
pamraibHbIe IIepPeXOMHBIC M HCCIeI0-
BaTeJIbCKHWe IDIOIANKM MIaxThl. OmH-
paHme ¥X BO3MOXHO KakK Ha KOHCT-
PYKIIMH IIeYM TaK ¥ Ha KapKac 3IaHMd.
3aMeTHOTO  YAYUINEHWS YCIOBUIA
IKCIUTyaTallid W IIOBBIIICHUS PEMOH-
TOIIPUTOMHOCTA  MOXHO  JTOOHUTHCS
KOMITOHOBKO HTOMEHHOH II€YM IIO
cxeMme puc.13.53 ¢ UCIOIB30BAHUEM 4-
X KOJIIOHH IHWTCHHOro JBopa, K KO-
TOPBIM KPEIISITCS KOIBIIEBBIC ILIOIIAMI-
KA IIeYHM, OCHOBHEIC OaIKM KOTOPBIX
OIHOBPEMEHHO SIBISIOTCS pacIlopKaMr
MOIYIUBIIIETOCS KECTKOTO IIPOCTPaH-
CTBEHHOTO Kapkaca (prc.13.9 ).
Kpome xombpmeBpIX IIpemycMarpu-
BacTCd W CHeHNWATbHAS IIpUeMHAas
IUIOMIafKa B 30HE ICUCTBUSI KpIOKa
MOHTAaXHOro Kpaxa. Ha
Hel IIPOM3BOAMTCS YKPYII-
HeHHe Mapr KoXyxa B IIpe-
Iedax TabapuToB IIPUMBI-
KaIoIHUX KOHCTPYKITHIA.
Cxema ©OeCKOJIOHHOI ca-
MOHECYIIEH TOMEHHOU
i eYd HCIIONbh30BaHa B IIe-
[ Jax o6semMoM 3200 - 5000 >
' (puc.13.5u). llpuaTniunu-
BIICPBEIC
MIPUMEHEHHBIM B MHPOBOI
IpakTUKe, SBIICTCI pe-
meHe JOMEHHOM TIeYH ¢
OIIIpaHWeM KOJIOITHUKO-
BOIT IUTOIMAOKKA W yCTaHaB-
JIMBAeMBIX Ha Hel KOHCT-
pyKImit W 00OpYyIOBAHUSI
Ha IIPUMEIKAOIINEe KOHCT-
PYKIIMK JTATEMHOTO IBOpA.
BDTO pelleHre IIO3BOIICT
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TIOJTHOCTBIO OCBOOOMUTHECS OT KOJOHH MEYHM M TEeM CAMBIM BBIIOIHHUTDH ITOCTABICHHYIO
TEXHOJIOTaMHU 3a/Ia4y — ODECIICUMTh MAKCUMAIBHOE IIPUONIDKCHEE KOIBIICBOIO KpaHa K
IICUHN IS €€ JIyUITero oocmyxuBanms. 1lpy 9ToM HepeKphITHe JIUTSHHOTO IBOpa PEIICHO
B BUIE IIATPA, IIEPEHAIOIIEIO BePTUKAILHBIC HATPY3KK KOJIOITHIMKA HA KOJIOHHEI 3MAHUSL.
BozHukamonuii B IaTtpe paciiop BOCIIPUHUMAETCS JBYMS KOJBIIEBBIMK OatkaMu (110
BepXy ¥ II0 HH3Y IaTpa), a HEYPaBHOBEIICHHDLIC TOPU3OHTATLHBIC CHUIBI — CHCTEMOM
cBs3eii 3manug. KonblleBble IUTOIMIAIKY IIeYH 3aKPEILUICHBI ¢ OMHOM CTOPOHEL K €¢ KOXY-
Xy, a ¢ IIpyroii — K IOIBECKaM, 3aKPEIUICHHBIM K KOHCTPYKITMSAM KOJIOITHHUKOBOM ILIO-
manku (prc.13.10). g yymobcerBa MOHTakKa HIDKHSIS TUToMaaKa (0t™M.22,7) BpeMEHHO 3a-
KpeIUISeTCSL Ha KPOHINTEMHAX, 4 IIOJBECKM BBITONMHCHBI JOCTATOYHO XCCTKUMM, YTOOBI
BOCIIPUHUMATE U CXKHMAIOIIIC HATPY3KH.
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Puc.13.10. KosnblieBble IUIONAAKA M 3CTaKala BOKPYT IeUr
o0 Bun meun (creea) v paspes (cnpasa); 1 ToBecKa T KpelUleHUS pajiuaibHON Oankiu.
OMHOBPEMEHHO SIB/ISIE€TCA CTOMKOI IMpH MOHTAXe KOHCTPYKIWI JINTeITHOTO ABOpa; 2  KOJIbIleBas
OarKka T KpeIUleHHs TOIBECOK KOIBIEBRIX IUIOIMAI0K; 3 - pagualbHble OaJIkM KpeIUleHUs IUIO-
IMaJ0K II€Yr, OJHOBPEMEHHO WCITOIL3YIOTCI KaK 3JIeMEHT KPOHINTeMHa MPH MOHTAXE KOHCTPYK-
1[Il TUTefHOTO NBOpa;, + - KOJBIEBEIE IDIOMIAAKN CO CIUIONIHBIM HACTIJIOM, MCIIONIb3yeMEIe KakK
KOJIbIla XeCTKOCTH, Iepellalollliie HArpy3KW OT KPOHINTEITHOB Ha KOXYX II€Ul: 5 - KOJbIIEBEIE
IUIOIIaIKN; 6 - BpeMEHHBIH IOJKOC, MCIONB3YIOTCS MPH MOHTAaXe KOHCTPYKIIMIA JIMTEHHOTO JIBO-
pa; 7 - MOJABECKU IS 3aKpeIUIeHHUs] KOJIBLEBBIX IUTOMAA0K; & — BpeMEHHBIH KPOHIITEHH A1 MOH-
TaXa KOJIBLEBHIX IUIOMAA0K; 9 KOXyX Ieun; /0 - KOJBIEBON BO3MYXOIMPOBOM ropsyero ayrtesd; 11
— KOJIBbIIeBas 3cTakaja BOKPYT meuu; [2 IUIomajaka g cMeHBI ¢pypM; 13  pagualbHO PacIiolio-
KEHHBI6 KAaTKW TIOJ OMOPaMM BO3IYXOIPOBOAA TOpSYero AyTed; [+  KOJIbIeBasd MOAKPaAHOBAST
Oasika; 15 — uiaxra JISCTHUIL K IUTOIaAKaM TeuM; 6 - KOHCTPYKIIMH JIMTEHHOTO JIBOPa, K KOTOPBIM
3aKpeIUIIIOTCS KOJBIEBhIe IUTOMAAKI MeUn

Konownukogoe ycmpoiicmeo. B TIOHSTHC KOJNOITHUKOBOE YCTPOUCTBO BKITIOYAIOT

OOBIYHO KOITEpP, KOJOITHUKOBYIO TUTOIIAAKY, BEPTUKATHHBIC FA300TBOMILI M YIACTOK Ta30-
MpoBoza TONy4YrcToro rasa. HasHaueHnwe ycTpoificTBa — OOeCIicUCHHE 3arpy3KW NOMHEL,
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OTBOJI TA30B, CMEHA 34CHIITHOTO YCTPOMCTBA. JJIsT BBITIOMHEHUS STHX 3a7ad KOIep He SBIIS-
eTCsl eJIMHCTBCHHO BO3MOXKHBIM pEIlleHUeM Kak ITokasaHo jgaitee. COBpeMEHHBIH KOJOIII-
HUKOBBIH Korep (prc.13.11) mpeacTapisieT coO0i MPOCTPAaHCTBEHHYIO CUCTEMY, JIBE Bep-
THKAJIBHBIE TUIOCKOCTH KOTOPOM 00pa3OBaHbl paMaMM, a JIBE JIPYIHMe — BEPTUKATHHBIMH
dbepmamu. OOBIYHO TIPU COBPEMEHHON TUIAHUPOBKE 11eXa (hepMbl PaCIIOIOXEHBI B ITapai-
JIETBHBIX TDIOCKOCTSIX; B Psifie TIEXOB — CO CTapoif TUIAHUPOBKOM, KOTJIA HAKJIOHHBIA MOCT
MOIXOJUT K JOMEHHOM I1e4u COOKY, (hepMBbl IIPUXOAUTCS YCTAHABIMBATE BO B3AMMHO ITIep-
MEeHAUKYJISIPHBIX TUIOCKOCTSX, YTO YMEHBINAET OOIYI0 KECTKOCTh COOPYXEHUS W 3HAUM-
TEJTBHO YCIOXHSET €10 KOHCTPYKITHIO. JITst yBeMueHrsT ODOIIIel KECTKOCTH COOPYXKEHUS B
TUTOCKOCTH 3a/THEH paMbl, OXBATHIBAIOIIEH BEPXYIIKY HAKJIOHHOTO MOCTa, HA MaKCUMAIBHO
BO3MOXHOI BBICOTE YCTAHABIMBAIOTCA CBs3u. [lo TepenHeill paMe IIperycMaTpUBAIOTCS
CBEMHBIC CBSI3UM, C TEM YTOOBI OHU HE TIPEMSITCTBOBATIN CMEHE 3aChIITHOIO YCTPOMCTBA,
KOTOpas JOJDKHA OCYIISCTBISATHCS B MUHMMAIBHBIA CPOK. B IBYX JPYTHX IDIOCKOCTSIX
KOIIpa yCTaHABIMBAETCS 0Opasyolast BepTUKAIbHBIC (hepMbl pEIreTKa, 00ecIIeunBaoIast
HEU3MEHSIEMOCTh coopyxkeHuss. KoHbwurypaliust pemeTk He JIO/DKHA IIPEISITCTBOBATH
MIPOXOJTY Ha IUIOMIAJKKU Kolipa. ['aGapuTel KOIIpa U CXeMa PeTeTKH BBIOMPAIOTCS C YIYECTOM
PACIIONIOXECHUST BEPTUKATBHBIX TA300TBOJIOB, B PSIE CIYYAeB IIPEISITCTBYIOMMX YCTAHOB-
K€ peIeTKy BHU3Y Kolpa. B 3ToM ciryuae HEOOXOIMMO MECTHOE YBEIUICHUE KECTKOCTH
HOT KOIIpa € YYE€TOM BOCIIPUSTHS M3THOAIONUX MOMEHTOB. OCHOBHBIMHU ILIOIIAJAKAMHI
KOIIpa SIBIISIIOTCS TUIOIIAJKA OATaHCUPOB, MOHTAKHOM OATKHU, IPUEMHOM BOPOHKHU U JIP.

Ilrowadka 6arancupos CIYKUT I pasMelIcHNsI U OOCIyKBaHWS OalTaHCHPOB 3a-
CBIITHOTO YCTpO#cTBa. MacCUBHBIC IMhEAECTATB OATAHCUPOB HEITOCPEICTBEHHO OITUpa-
0TCSI Ha OATOYHYIO KIETKY. IS KOPPEKTUPOBKHU TIOJIOXEHUSI OATaHCHUPOB IO TIEHTPY
3aCBIITHOTO YCTPOMCTBA CIyXaT CICITHAIBHBIC YIIOPHL. B IUIoIIaKe GamaHCUpPOB OOBIYHO
OCTaBIAIOTCS TIPOPE3H JUTS TIPOITyCcKa TOJOBHBIX CKUMOBBIX IMKWUBOB HAKJIOHHOTO MOCTa U
epeMeIaIoIUXCS B IIPOCTPAHCTBE TPOCOB YIIPABICHUS OATAHCHUPOB.

Haubosee pactpocTpaHeHHas KOHCTPYKITHS 3aCBITTHOTO YCTPOMCTBA ¢ MPUHYIATEIh-
HBIM OITyCKaHMEM KOHYCOB IIpEAYCMATpPHUBACT IOIMEPEMEHHOE OITyCKaHUE JIBYX COOCHO
PACIIONIOXKECHHBIX JPYT HaJl JPYTOM KOHYCOB, YTO OOECIIEYHMBACT TePMETHYHOCTH BHYT-
peHHero odbeMa TeuH. «B 3aKphITOM» MOMOXCHUM KOHYCHI IIPIYDKATBI KBEPXY C ITOMO-
b0 KOHTPrpy30B OaraHcupos. OIyckaHue KOHYCOB IIPOUCXOMUT B pe3y/IbTare HaTshKe-
HUS Tpoca, 3aKpeIUICHHOTO K phruary 6araHcupoB. IIpu HOpMabHON paboTe OalaHCH-
POB BBI3BIBACMBINt UMW TUHAMHYECKUH 3(hdeKT He3HAUUTEIICH, OJHAKO B ITPAKTUKE OBI-
JI CTy9al Pe3KOTO ITOBBIIECHUS JMHAMHUYECKON HATPY3KU OT KOHTPTPY30B OATaHCHUPOB,
HEPEJIKO MPUBOAUBINKIX K TTOBPEXKICHUIO MM aBAPUM KOHCTPYKITMK KoTIpa (CM.11.13.4).

Ha psime 3aBOfIOB ITPOJIOJDKAIOT SKCIUIYATUPOBATh 3aChIITHOE YCTPOMCTBO €O CBOOO/I-
HBIM OITyCKaHWeM KOHycoB. Kak W JUIst MpeNbIIyIero ciyvas pacueTHOH SIBIsSIeTCS He
HOpMaJTbHASL SKCIDTyaTaIlMOHHAs HATPy3Ka, a4 aBapuitHas KOMOWHAIIUS HATPYy30K, BO3HU-
KarIasl B pe3yJIbTaTe HECUHXPOHHOU paboThl 000pYIOBAHUS.

BenenctBre BO3MOXKHOTO BO3HUKHOBEHMSI 3HAYMUTEIBHBIX JUHAMUYECCKUX HATPy30K
JTOJDKHBI OBITh MCKJTIOUEHBI KOHCTPYKTHUBHBIC PEIICHUS ¢ PE3KUMU U3MCHEHUSIMU Cede-
HUH 2JIEMEHTOB U JII0Oble MHBIE UCTOYHWKYA KOHIIEHTpAITMK HalpspkeHuit. He pekomeH-
JyeTcst cxeMa OaTouHOM KJISTKHM, B KOTOPOM HArpy3KH OT IbejecTaia OaTaHCUPOB Tepe-
JTAIOTCST Ha 2JIEMEHTHI CBsI3el OOKOBBIX BEPTUKAIBHBIX (hepM. Ilpu aTOM Bee ycuimusi oT
OayaHCUpPOB OYJAYT Tepe/laBaThcs Ha JIEMEHTBHI PelleTKU KeCTKOH (epMbl, KoTopas He
MOXET aMOPTU3UPOBATH JIMHAMUICCKUN yIap.

st ocylecTBIeHUST 0OTIIeH XEeCTKOCTH COOPYXEHHUS B ITUIOCKOCTU TUTOIMIAJAKH yCTa-
HaABIWBAIOTCS CBSA3M, OOPa3yOINe KEeCTKUM JUCK W OJHOBPEMEHHO IIepe/larolue ropH-
30HTAJIBHBIE CWIBI OT TPOCOB YIIPABICHUS KOHYycaMi Ha BePTUKAIBHBIC CBI3M KOIIpa.

Ilrowmadxa mowmadxcuoi Gaaku CIYKUT I pasMeNICHHI U OOCIYXXKHUBAHHS MeXa-
HHU3Ma MOHTAXHOM TEJNeXKH — KpaHa, ¢ MOMOIIBI0 KOTOPO# IIPOU3BOJUTCS 3aMeHa
YKPYITHEHHOTO y3JIa 3aCBhIITHOTO armapara (Jaiia, KOHyC 1 T.11.). OCHOBHBIM 3JIEMEHTOM
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Puc.13.11. KoJIoIHKUKOBBIH KoIlep
1-1 - Buj cOOKy; 2-2 - TJIaH TUIOINAIKK OaJaHCUPOB; 3 -3 — IUTAH TUIOIIAJKA MOHTaXHOU Oanlku; 4-4 — TUIaH IUIOIIAIKNA ITPUEMHOW BOPOHKH; | — Ta300TBOJIEI;
2 - mopbamaHCUpHBIe OalkW; 3 — MOHTaXHad Oamka (KOHCONbHASA); 4 — IpueMHasd BOPOHKA; 5 — CheMHEBIe SJIEMEHTHI; 6 — TepeXOoIHbIe TIOIAaKN JTudTa
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KOHCTPYKITUH SIBIISTFOTCST JIBE ITPOJIOIBHBIC OPEIBCOBBIC OAKM, 10 KOTOPBIM II€PEBH-
raeTcsd TeleXKa-kKpaH. B meuax ctapoii ITpOeKTUPOBKY IOAPETbCOBBIE OATKH BBICTYTIAIH
KOHCOJIBIO 3a TpaHb IUIOCKOCTHA KOITpa. BBUIET KOHCOJM OIPEesuIcs HeOOXOIUMOCTHIO
MOJIHUMATD C XEJIE3HOMOPOXHON TUIaThOpMbI (M OIyCKaTh HA Hee) YKPYITHEHHBIN y3el
3aCBIITHOTO arapara. i yMeHBIICHUST BbUIETa KOHCOIH OOBIMHO TIPUOETATN K OTTSIKKE
Tpy3a, JUIg 9eTOo Ha KOpITyce IThUICYJIOBUTENS IIPEIyCMaTPHUBAIOCH CIETIUATIBHOE TIPUCITO-
cobiierre. CokpallleHre CPOKOB 3aMEHBI 3acChIITHOTO arapaTta mpuodpeiso ocoboe 3Ha-
YeHHEe B CBSI3M C WU3MCHEHWEM pexXuMa paboThl Iedueit. Tak Hampumep, B pesyibTare
dopcupoBaHMsT pexXrMa B psific clydaeB armapar MEHsSeTCs yXe 4epes Ioirofa. Jaisb-
Hefee YBETUISHUE BhUIETA KOHCOIU OBUIO ITPAKTUIECKN HEOCYIIECTBUMO KaK II0 YCIIO-
BUSM DPaOOTHI OAIKM, TaK W HM3-3a IEPETPY3KW paM KOIIpa, I KOTOPBIX MOHTAXKHAS
Harpys3ka CTaHOBWJIACH PETIaIONIe.

IIpu KOHCOJIBHOM pEIeHUH TOPEIbCOBbIe OATKHM, BBICTYIIAs 34 IMPEJEbl IIepelHe
pPaMBI KOIIpa, ITOIBEIIUBAIOTCS K €€ PUTENTIO, a4 UX IPOTUBOITOIOXHBIN KOHEI] B 3aBUCHMO-
CTH OT YCJIOBUSI TIPUMBIKAHUST HAKJIOHHOTO MOCTA WM 3aKPEIUIIeTCS K 2JIEMEHTY 3ajTHel
pPaMBbI, WIK, YTO OBIBACT Yallle, OIUpacTCs Ha MOIEPeUHy0 0Ky TUIOAaAKA. B TuIockocTH
TUTOTIAJIKN  PACTIONIOXEHBI TOPU3OHTAJIBHBIE CBSI3M, ITOBBINIAIOIIIE OOIINYI0 XECTKOCTh
COOPYXEHUSI M YMCHBIIAIOIIE CBODOIHYIO [UIMHY CTOeK pam. Ha BBICTyHaroIeM KOHIIE
MOHTXHOM OaKK yCTAHABIUBAICS OJIOK TIEPEBIDKCHUS MOHTKHOMN Tesrexkku. CaMm JTBU-
KYIMUH MeXaHU3M-JIe0e/IKa YCTaHABIMBAJICS Ha KOJOITHUKOBOM IrIommanke. Ocoboe BHU-
MaHue oOpalaercss Ha o0ecIieYeHIe YCTOMYMBOCTH BBICOKMX ITOIPEIHCOBBIX OAIOK ¢ HIDK-
HUM CXaThIM IOSICOM. BDTO JIOCTUTAETCS YCTAHOBKOM Ha MX KOHIAX BEPTUKAIBHOM IHa-
parMbl 1 yCTPOKUCTBOM B TIPOJIETE TIPOCTPAHCTBEHHBIX TPEXTPAHHBIX (pepM, COCTOSIIIIX U3
caMoit OaTKK, XOMOBOM TUTOMIAIKY (TOPU30HTAIbHAS (hepma) U HAKJIIOHHOM PEITIeTKHU.

B coBpeMmeHHBIX Mevax, st COKpaIeHUsT BpeMeHH, TPeOyeMOro Ha CMEHY allrapara,
MOHTAXHYIO OATKy CTAIHM YIIWHSTH, OIIMpast ¢ KOHEeIl Ha IbUIeyJIOBUTeNb. s obectie-
YeHUS HE3aBUCUMOIO BEPTUKATBHOTO TIEPEeMEINeHUS KOHCTPYKIIUI KoIlpa W IIbLIe-
VJIOBUTEJIST B PE3YJIBTATE TEMIIEPATYPHOIO pOCTa M Ocajiki (DYHIAMEHTOB IMOIPEIbCOBBIC
Ok JlealoT paspe3HbIMU. ONHUpaHue Ha ITBUICYJIOBUTEIh OCYIIECTBIISICTCS ITOABILK-
HBIM, C TeM, YTOOBI KOMIICHCHPOBATH TeMIIEPATYpHOE pACIIMpPEHUEe KOHCTPYKIIHH. B
MMOCTIEHUX TTPOEKTAX JIOMEHHBIX TIeUYeit B CBI3M C KOPCHHBIM M3MCHEHUEM IUIAHUPOBKU
1mexa M YCTPOMCTBOM KPYITIOTO JIMTEHHOTO JIBOpAa BO3HUKIA ITOTPEOHOCTH 3HAYUTEIHHO
YBEJIUYIUTH IIpOJIeT OaKWM W OIUpaTh €€ Ha CIEIHAIBHYIO BBICOTHYIO OIOpY, THOKYIO
BJIOJIb €€ OCH W KECTKYIO B TICPICHIUKYISIPHOM HampaieHuu (puc.13.4). OmHOBpeMeH-
HO ¢ YIMHEHUEM OaKW BO3HUKIA HEOOXOIMMOCTh 3HAYUTEIBHOTO YBEJIUIYCHUS €€ Tpy-
30TIOTBEMHOCTH, YTO BBI3BIBACTCSI CTPEMIICHUEM COKDPATUTH CPOKHM MPOCTOS MEUM, MEHSIS
3aCBIITHOM aIlmapar MeJIMKOM KpYITHBIM OJ10KoM (BecoM J1o 210 T). [ Takoro perreHust
BMECTO MOHTAXHON TEJIEXKKHN Ha TIOJIPEIbCOBBIC OATKK YCTAHABIMBACTCS CICITATBHBIH
MocToBoM kpaH. [Ipy Ha3HAYCHUN TPY30IOTEEMHOCTH MOHTAXHOM OATKK CIIe/lyeT TakKe
YUYUTBIBATH BO3MOXHOCTH €€ MCITOIB30BAHUS TIPU PEMOHTAX W PEKOHCTPYKITUSIX, CBSI3AH-
HBIX ¢ MOHT&KOM YKPYITHEHHBIX OJIOKOB KOXYXOB.

Ilrowadka npuemnoii éoporku. Ha TiraBHBIX OaiKax IUIONAJIKH YCTAHABIMBACTCS
BOPOHKA, CITyXallas mist TIprueMa CChIITaeMOoi U3 CKUTIOB TIMXThL. BOopoHKa IpecTaBiseT
coboit OyHKep ¢ KPYIJIBIM OTBEPCTHEM B HIDKHEH 4acTH, 4epe3 KOTOpoe Marepuai Ipo-
CBIITaeTCS B 3acChITHOM arrapar. B IepemHeil cTeHKe BOPOHKHU IIpeycMaTpUBaeTCS
CBEMHBIN 2JIEMEHT, C TeM, YTOOBI IITAHTY 3aCBITHOTO allfapara MOXHO ObLIO BBIBECTH
HapyXy Oe3 JIeMOHTaXa BCElf BOPOHKM. 3aJHSS CTEHKA TakKXe JeJaeTcs cO CheMHOM
BCTaBKO#, 4TO oOecrevrBacT HE3aBUCUMYIO OT 3aCBIITHOTO aIrliapara 3aMeHy BOPOHKH.
BHyTpeHHSISI TOBEpXHOCTh BOPOHKU IS IIPEJOXPAHEHUS OT WCTUPAHUS 3aIlHUINACTCS
CTCTIMATIBHBIMU OPOHEBBIMU JTUCTAMM, 3aKPEIUIIEMBIMA K OCHOBHOUM KOHCTPYKITMK Ha
Oosrtax. bajgku TUTOIMAJIKK, PACIIOJOXEHHBIE CO CTOPOHBI MOHTAXHOMN OaIKM JeatoTCs
CBHEMHBIMHU, YTOOBI HE TIPEIISITCTBOBATE CMEHE 3aCBIITHOTO allapara.
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3HAYUTEIbHBIM IIarOM B MO-
JEPHU3AIMNA JIOMCHHBIX KOMILIECK-
COB SIBISIETCSL KCKIIIOUCHUE TIPO-
MO3IKOI WM BECBhMAa OTBETCTBEHHON
KOHCTPYKIIMKA KOIpa WIM TaK Ha-
. 3bIBAEMOE OECKOIIPOBOE YCTPOMCT-
$ Bo. PelleHMe ¢ ornmpaHueM ILIO-
. aJJOK KOIlpa Ha Ta300TBOIbI

b (puc.13.12) crtamo BO3MOXHBIM K

] - palroHaJIbHEIM Oaroapst IIpHUMe-

HEHHWIO HOBOIO 0e30aIaHCHUPHOTO 1

- : OECKOHYCHOI'O 3aCBIITHOIO arapa-

— ¥ Ta, YCTAaHABIMBAECMOIO HEIOCPE]I-

- . .- CTBEHHO Ha KOXYX II€Yd. 3a CYET
9TOr0 yJAIOCh HE TOJNBKO COKpa-
. ] TUTH PacxXo]l MeTauia, HO M OCBO-
T OOJIMTh MIPOCTPAHCTBO JUIS pasMe-
HICHUS OOCIYXXHUBAIOIIETO 000py-

A . T . ) JIOBAaHUS KOJIOIIHUKOBOIO YCTPOH-
—_— . ctBa. TommuHa ra3zooTBOJIOB, BOC-

—I o TIPUHUAMAIOTIAX 3HAYUTEIIBHBIE

' HArpy3kd OT OOOpyJIOBaHUSI KO-

—— -1+ JIOIIHWKA, YBEJIMYCHA CPABHUTEIb-

HO ¢ OOBIYHBIM pericHreM. Kpome
CcOOCTBEHHOI Macchl, Harpy3Ka Ha
Ta300TBO/IBI  OIIPEJIEISICTCS  BECOM
3aCHIITHOTO aIlapara, rnepejlaBaeMbIM Ha Ta300TBOBI [P €T0 CMEHE, a TAKXKE BO3JICHUCT-
BHEM OT TeMIIEpATypHOTO PACIIUPEHNS Ta300TBOJIOB MPU 3KCIUTyaTari. KoHCTpYyKITN
3aKpeIUISIEMBIX K Ta300TBOJIaM OCHOBHBIX IUIONIAJIOK KOJIOITHHUKOBOTO YCTPOMCTBA BME-
CTe C Ta300TBOJIAMU OOPA30BBIBAIOT KECTKUN ITPOCTPAHCTBEHHBIN Kapkac. BciencTsure
3HAYWTEIPHBIX HATPY30K KPEIUIEHWE OCYIECTBISIETCS TP TIOMOIN XECTKUX KOJBITEBBIX
pebep, pactpellelTIoNMX YCHUITHS 110 OKPYKHOCTHA Ta300TBOJIOB. B HMXHEN YacTH 3TOro
Kapkaca yCTAHOBJICHBI CBS3HM, YMEHBITAIOINIE CBOOOMHYIO JUIMHY €ro CToeK (ra3o0TBO-
JIOB) 1 0oJiee PABHOMEPHO pacIipellesITIolIe Harpy3Ky Mexay HUMH. CBI3U CO CTOPOHBI
MOHTAaXHO! OayKi UIT BOIMOXHOCTA CMEHBI 3aCHIITHOTO arapaTta YacTHIHO BBITIOIHE-
HBI CHEMHBIMU.

Bepmukanvnbie eazoomeodel ciyxar I OTBOAA raza U3 MOAKYIOJIBHOTO TTPOCTPaH-
ctBa. VX TIPOJIOIDKEHMEM SIBIISTFOTCSL HUCXOJISIIE Ta300TBOJNBL, ¢ KOTOPBIMU OHU OOpa-
3yIOT €JIMHYI0 KOHCTPYKITHIO, OIPEACIISIIONIYI0 BEJIMIMHY TOPU3OHTAIIBHOTO paciiopa B
cucTeMe JIOMEHHAs I1€Yb—ra300TBOJBI - ITBUICYJIOBUTENb. BepTUKaNbHBIE Ta300TBOJIBI
(OOBIMHO YETHIPE) PACIIONaraloTcd Ha PaBHOM PACCTOSHUM T10 KYHONy Ieuur (puc.13.13),
qeM JIOCTHUTAEeTCsT PABHOMEPHBIM OTBOA ra3za. C 9Tol IeJIbI0 B MecTax MX OIUpaHUs IIpe-
JIyCMaTpUBaeTCs YIMUPEHWE, TUIABHO IEPEXONIINee B HOPMAIBHOE KOJBIIEBOE CEUYCHUE.
HsrotoriieHre ¥ MOHTAX KOHCTPYKITMM y3JIa COMPSDKEHUS Ta300TBOIIOB C KYITOJIOM
BEChbMa CJIOXHBI, TaK KakK TpeOyeTrcsl 00eceYnTh IUIOTHOE MPHUMBIKAHIE B ITPOCTPAHCTRE
psifla KOHIMYECKUX TToBepxHOocTe. Hanboree mpocThIM perlieHreM SIBIISIETCST BBITTOTHEHYE
39TOrO PaCIIUPEeHUs B BUJIEe (PUTYPHI, COCTOSIIEH M3 4-X OTPE3KOB KOHYCOB, OOPa3yOIIINX
B ILIAHE TPEXIICHTPOBYID KpHBYIO (puc.13.136). BepTHUKaIbHBIC Ta300TBOMBI COCIM-
HSIOTCS TIOMIAPHO, & 3aTeM IePexXOsiT B OMMH I JIBA HUCXOAMIIMX razoorsona. Jlo 1o-
CJIeJTHETO BPEMEHHM Tra300TBOJBI HE HECITH JIOMOJHUTEIBHBIX HATPY30K OT IUTOIIAJOK U
OOOpY/IOBaHUS, W WX TONIIMHA MPUHUMAIACH paBHOU 12-16 MM, ¢ COOTBETCTBYIOIINM
yBeIrieHrEeM BHU3Y 110 14-20 Mm. M3HYTpH razoorBoibl ¢yTepoBaIich 113 MM clioeM

Puc.13.12 beckolpoBoe KOJIOUTHUKOBOE yCTPOHCTBO

335



IMaMOTHOTO KUPIIMYA, & B MECTaX IepeTHOOB — JTUTHIMU IUTATaMKU. CBepXy Ta300TBOJOB
YCTAHABIUBAIOTCS aTMochepHbIe KIalaHbl, ¢ TTOMOIIBI0 KOTOPHIX BO3MOXHO OOeCIIeUr-
BaTh MPOAYBKY Tedd. I CMeHBI STHUX KJIAlaHOB IPeAyCMaTpUBaeTCS CICITUATBHBIA
KpaH, YCTaHARTMBAECMEIN Ha TUTOIIAIKe, CBA3BIBAIOIICH Ta300TBOIBI B X BEpXHEM YpPOB-
He. B cBI3M ¢ HEeOOXOMMMOCTHIO PABHOMEPHOTO OTBOJA Tas3a, IS HOBBIX TIedeil OOJb-
IMoTO 00BeMa B KYMOJIe MPeAyCMOTPEHO He UYeThIpe OTBEPCTHS KaK OOBIYHO, a4 BOCEMb.
OTBOIBI U3 TUX OTBEPCTUM ITOMMAPHO COCTUHSIOTCS B UETHIpe BEPTHKAILHEIC Ia300TBO-
nma. IIpy onmpaHWy MOHTAXHON GalKd Ha IIBIICYJOBUTETh KOHCTPYKIIUS Ta300TBOIOB
OOBIYHO WCTIONB3YETCS U BPEMEHHOTO OITMPAHUS MOHTEKHON GalkKi B IIepHUOI MOHTA-
Ka, ITO JOJDKHO OBITh YITEHO PacyeToOM.
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Puc.13.13. I'a300TBOABI KyIIOJIa TIeUH
a - TIpUMBIKaHWe K KYTIONy; 0 — cxeMa; ] — KYIOoJl Tleud; 2 — CTBIK TTOBEPXHOCTEH pa3HOW KPUBU3HHI;
3 — IBUICYJIOBUTENb; 4 — OCh JOMEHHOU Ileun

Koavuesoii 6030yxonpoeod eopaueco Oymes SIBISICTCS DJIEMCHTOM €IMHON CHCTEMBI
BO3/IyXOTIPOBOJIA TOPSIIEro IyThsl. OH CIYXKUT IUIsT 0OeCIIeYeHUST PABHOMEPHOTO BIYBAHUS B
IeYb HATPETOIO BO3/yXa, TIOCTYIIAIOIIETO B IIeUb Uepe3 3aKpeIUICHHbIC K TpyOe MaTpyoKu, K
KOTOPBIM TIPUCOEIMHSIOTCS (hypMeHHbIe TprOopbl. KosblieBass TpyOa BBIMOTHSETCS MHO-
TOTPAHHOM M3 OTPE3KOB, YMCIO KOTOPBIX PABHO YHCIy (ypM WIM B J[Ba pa3a OOJIBIIE;
MEHBIIIA UTMHA KaXIOTO W3 OTPE3KOB JIOJDKHA OBITh OOJBINE /MaMeTpa IaTpyoKa He Me-
Hee, 4eM Ha 200-300 MM. [{raMeTp OKpYKHOCTH KOJNBIICBON TPYOBI JIOJDKCH YBI3BIBATHCS C
rabapuToM MpUOTVDKEHIMS KpaHa JTUTCHHOTo JIBopa. BelegcTBre OOIBIMHMX TeMITEpaTypHbIX
nedopMaltii KombIIeBOH TPYyObI, M OCOOCHHO CMEIICHUS OT HarpeBa MPUMBIKAIOIIETO yJa-
CTKa TIPSIMOTO BO3IYXOITPOBOIA, €€ 3aKPeIUICHUE K JIPYTHM KOHCTPYKITUSIM IIPOEKTUPYETCS
MONBIKHBIM. [lo 2TO# Xe IIpUYMHE OIMMpaHUe TUIONMAIKA HA Hee JeIacTCs CKOB3SIIINM.
OrmrcaHHOe CMEIIEHHWe ITPUBOIUT K Pa3HbBIM JUIMHAM PYKABOB M COTENl (DypMEHHBIX ITpH-
OOpOB, YTO 3aTPYIHSET WX 3aMCHY W BBI3BIBACT 3HAUYUTEIBHBIC IMpocTOM reur. C I1eTbio
UCKITOYCHUS JTMHEHHBIX JlehopMaliiit OT HArpeBa IPSIMOTO BO3IYXOIIPOBOJIA TOPSYETO Y-
ThsI HA HOBBIX IeYaxX YCTAHABIMBAIOTCS KOMIICHCATOPHI ¢ TsraMu. HecMmelaeMocTh camoro
KOJIBIIEBOTO BO3IIYXOITPOBOIA IOCTUTACTCS YCTAHOBKOM CBsI3el K KOJIOHHAM TOpPHA WA €rO
OIMMpaHWEeM Ha paMbl KOJIBIIEBON MOJIKPAHOBOM 3cTakapl (prc.13.14) mpu MOMOIK KaT-
KOB, PACITOJIOXEHHE KOTOPBIX 00ECIIEUYMBACT CBODOIHOE paauaIbHOE TepeMellieHre TPYObl
MIPA HATpEeBE M CO3/IACT ¢ HEMOJBIDKHOCTD JUIST JTMHEHHOTO CMETIEHUS OTHOCHUTEIIBHO IIe-
yi. Bo m30exaHue paccTpoiicTBa (PyrepoBKHM TpyOblI IpH paboTe KpaHa, ¢¢ OlMpaHue Ha
9CTaKaly BBITOMHEHO Yepe3 aMOPTH3UPYIOIEe YCTPOHMCTBO. ['-00pa3Hble paMbl 3CTAKAIBI
MIPUMBIKAIOT K TPyOUYATHIM KOJOHHAM 31aHud Tedu (prc.13.9a).

336



Puc.13.14 KoaplieBoil BO3MYXOIIPOBO TOPIUETO AYThI
1 — omopHbIe pedpa KOIbLIEBOTO BO3AYXOIIPOBOAA; 2 — 3alllUTHBIC SKPaHbI HaJ XeJToOaMU IJIS BbI-
IIycKa YyryHa M Ijaka; 3 — OCH JIETOK IS BEIITYCKA UyTyHA; 4 — 3JeMEHTHI KOJBIEBOM 3CTaKaIbl;
5 — IBOHMHOM MOABOA IJIS JYYIeTO paclipelesieHUus AYThA; 6 — KOXYX TOMEeHHOHN Ieuyu; 7 — CMOT-
POBBIC JIIOKM; & — OCh JIETKW IJI9 BBINIycKa IUlaka, 9 — (GypMeHHBIe pyKaBa, [0 — Mecra s
JOMKpPATOB TP MOHTaXe M PeMOHTe KOHCTPYKIMK; 7/ — OMOPHBIe KaTKu; /2 — CTBIKU TPyOBI Ha
nojrybaHgaxax; 13 — MpIMOH BO3IYXOIPOBOA TOPSIUYETO AYThSI

Kpome BepTrKanpbHBIX HArpy30K Ha 3CTakKaay MEpefaloTcd W TOPU3OHTAIBHBIE OT
TOPMOXEHUA KpaHa W OT CWJI TPEeHWd, BO3HUKAIOIIWX IIPU TEMIEPATYPHBIX MepeMele-
HUSIX KOJBIIEBOTO BO3IYXOIIPOBOJIA TOPSTUETO MyThs. [IpomorbHast (KOIbIIEeBas) XeCTKOCTh
JCTaKabl ODECTICUMBACTCI CUCTEMOIN TOPU3OHTAIBHBIX CBSI3E B YPOBHE KOJBIIEBONH KO-
poOuaToii OalKW M KOIIBILIECBOI IMPOCTPAHCTBECHHOMN OaIKONM-pacIIOPKOM 3CTaKaJbl, OIHA
BETBb KOTOPOU SIBISIETCS IIOJKPAHOBOW OalIKON KpaHa JIUTEHHOTO JBopa. BHyTpeHHUE
KOJIOHHBI 3CTaKajbl pPa3BsA3aHbl BEPTUKAIBHBIMUA CBA3SIMHA K KOHCTPYKIIUAM padbodeid
wromaaku. K scTakajge KpenuTcd KoJblleBas IUTOMIAAKA I CMEHBI (hypM, OCHOBHBIE
Oalk KOTOPOU OHOBPEMEHHO CIYXKaT CBI3€BBIMU 2JICMEHTAMHW 3CTakaubl. Permenve
CcaMol TUIOTIAJIKK YCIOXHEHO OTPAHWYCHHOCTHIO €€ TabapuTOB II0 BHICOTE (CHU3Y pas-
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METIAIOTCS SICKTPOITYIIKY Ui 3a0MBKU YYyTYHHOU JIETKW), a TakKkKe pa3MellleHHeM B ec
TOJIIE BEHTWISIIMOHHBIX KOPOOOB OTcoca Ta3oB B 30HE JieToK. CMeHa (ypMm IIpom3-
BOJIMTCS JIBYMSI JIBUTAIOTIIUMMCS IO TUTOIAIKE CAMOXOIHBIMU SICKTPOIIOTPY3UUKAMHI
TPY30IIOIBEMHOCTBIO 1,6 TOHHBI KaKIBIi.

s obecrieueHUST OOCIYKABaHWS KOJIBIIEBBIM KPAaHOM BCEH ILIOINAIM pabodeii ILIO-
IMAJIKK TIEYH, TTOABOJ TOPSTUETO JYThSI K KOJBIIEBOM TPyOEe MOXET OBITh BBITIOJTHEH CBEPXY
B JIByX MECTax, ¢ IOCJICYIOIUM OOBSIMHEHNEM 3THX IIOIBOJIOB B ONHY TpyOy, IIPOXO-
Iy Ham KpaHoM. Tak Kak Harpy3kud oT Beca (pyTepoBaHHOM TpyObl BechMa BEJIMKM,
TO €€ OIMpPaHWUE BBITIOIHSIETCS C TTOMOIIBIO KECTKHUX KOJEIl. YUYacTKHM BO3IYXOITPOBOJA
HaJl Xemo0aMU 3alllMIMAITCS OT IeperpeBa dKpaHaMKU W3 JIMCTOBOTO Xejle3a, CO3/aio-
IMAMK BO3IYIITHYIO MPOCIONKy. K HIDKHEH 4acTH KOJBIIEBOTO BO3IYXOIIPOBOIA OOBIYHO
3aKPEIUISIIOTCST MOHOPEJIBCHI, O0JIervaroNue 3aMeHy (pypMEeHHBIX COTICI.

HomenHvie neuu, pabomarnuue Ha pyoax, codepycauyux YuHK, odIaaoT PSIIOM OT-
JIMYUH, TPEOYIOIUX 0cO00TO BHUMAaHUS. MeXaHW3M OTIOXKEHUS ITMHKA B IOpax U IIIBax
KJIaJIKM, & TakKXKe BBI3BAHHBIC ITUM ITOBPEXICHUS KOXYXa ObLTM PACCMOTPEHBI paHee.

YcTpaneHe MPUYWH, BBI3BIBAIOIINX IMPOHUKHOBEHHE ITAPOB M OTIOXEHWE ITMHKA B
KJaJike, B OCHOBHOM 3aBHUCHUT OT TEXHOJOTMYECKOro Mporiecca. YUCTO CTPOUTEIbHBIMHU
MEPOTIPUATASIMA MOXHO TOJBKO B M3BECTHOH CTEIIEHW Y/UIMHUTH IIEPUOJ IKCILTyaTaAITHH
MeYn, a TaKXKe COKPATHUTh BpeMsl IIPOCTOsST TeYd TIpu peMoHTax. OjpHako Ipuberarh K
W3MECHEHUSIM TEXHOJIOTUH CIIEAYEeT YPE3BBIMANHO OCTOpPOXHO. Tak, ¢ IeNbi0 yMeHbIIe-
HUS OTVIOXEHUH ITMHKA B IIaXTe MeYX Ha OJHOM M3 3aBOJIOB ObLIA MOIHSATA TeMIlepaTypa
Ha KOJOIIHWUKE, YeM OBLUIO JOCTUTHYTO 3HAYUTEIHHOE YBEIMYCHMUE BBIHOCA IMHKA W3
meun. lIporece paspyiieHUs KJIAJKW W MOSBICHHUE TPEIIAH B KOXYXE JEHCTBUTEIHHO
3aMeJUIICS, HO IMHK CTaJl WHTEHCUBHO OTKJIAIBIBATHCS B HUCXOIAINIUX Ta300TBOAX,
YTO MPUBEJIO B KOHEYHOM pPE3YJIbTaTe K WX 3aKyIOpKe M OCTAaHOBKe Iteur. Kpowme Toro,
BO3HUKJIA Yrpo3a OOpYIIEHUS Ta300TBOJIOB, TaK KAaK BEC OTIOKXEHHN B HUX ITPEBBICKT
1500 ToHH.

TpeGoBaHMS K TEXHOJIOTUYECKUM KOHCTPYKITASM B IEPBYIO OUYepe/lb CBOJSTCS K clie-
Jyto1iieMy: IpuMeHeHre 0ojiee TUIOTHOTO M OECITOBHOTO MaTepralia OTHEYITOPHOM KJIaj-
KW, ¢ TEM, YTOOBI YMEHBIIHUTh MPOHUKHOBCHUE ITApOB ITMHKA; YBEJIMICHUE ITUPUHBI 3a-
MMOJTHEHHOTO HaOOMKOM 3a30pa IS ITOBBIIEHUS €0 KOMITCHCHUPYIOIIEH CIIOCOOHOCTH.
IIpu 5TOM HEOOXOIMMBI TA30HEIIPOHUIIAEMBIC KOIBIIEBBIC U MEPHMIHUOHAIBHBIC TPOCIOH-
K4, TIPEISITCTRYIONINE ITAPKYJISITAN Ta3a B IIPOCTPAHCTBE 3a30pa; CBEJCHUE K MUHUMYMY
CBI3CH MEXIy KIAJIKOM M KOXYXOM, UTO CO3/acT YCJIOBHS JUIS YBEJIMYCHUS OOBeMa
KJIaJIKU Oe3 TIOBBIIICHUS JaBICHUST Ha METaJUT; 3alllUTHBIC CETMEHTHI JIOJDKHBI OOECIIeH-
BaTh BO3MOXHOCTH CBOOOJHOTO TEMIIEPATYPHOTO PACIIUPEHUS KIAJKW, & II0J BCEeMH
BBICTYTIAIOIIUMI BHYTPb TIEYM IITYIIEpAMI, KPOHIIITEHHAMHU U T.JI. HCOOXOJIUMO YCTPOTi-
CTBO TOJICTOTO CJIOS YIIPYIOil HAaOOMKH.

CdhopMypoBaHbl TPeOOBAHUS W K CTAJTBHBIM KOHCTPYKITASAM: OOSI3aTeIbHOE TIPU-
MEHEHHE KOHCTPYKTHBHOM CXEMBI, TP KOTOPOIt JIT0b0e MOBPEXICHUE KOXYXa HE BbI3HI-
BaeT aBapUU JPYIMX KOHCTPYKIIUI TIeYM — KOJOHH, KOJOITHHUKOBOTO YCTpOHCTBA W T.JI.;
MaKCHUMAaJTbHAd Ta30HEIIPOHUIIAEMOCTh KOXYyXa, C TeM, YTOOBI HE CO3/IaBaTh TOTOKOB Tas3a
OT TIEHTpa IIeYr K Iepudepuit, BRI3bIBAININX YCUICHHOE IIPOHUKHOBEHHE MIapoOB ITMHKA
B IIBBI U TTOPBI KJIAJKK; YBEIUUCHUE TOJIMIMHBI KOXYyXa B 30HE OTIOXEHUS ITHHKA TIPU
OJTHOBPEMEHHOM YBEIWYECHUH TOJIUHBI HAOOUKM, ITOCKOJIBKY YBEIUIEHUE TOJIBKO TOJI-
IMAHBI KOXKYXa MOXET IMPUBECTH K PAHHEMY Pa3pyIIeHUIO KIIAJIKH.

13.2.2. Baok Bo3znyxoHarpepateneii (puc.13.15). Cobcmeenno 6030yxoHazpesament
BBITIOJTHSTIOT OOBIYHO C IUIOCKWM JTUCTOBBIM JTHUINEM 1 C(HeprIecKUM KyIToiIoM. B Tex ciry-
yasx, KOrya HeJIb3sl 3aaHKEPUTh KOXYX BO3IyXoHarpesaresst B (yHmameHTe (0OBIYHO IIPH
YCTAaHOBKE Ha CTaphlil (DYHIAMEHT), THUINE OCYITIECTBIISICTCS XECTKUM WM CHEPUISCKUM.
Koxyx Bo3myxoHarpeBatesst IMPOSKTUPYETCS MWIMHAPUISCKUM (HU3KOTEMIIEpaTypHBIiL),
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Puc.13.15. InanupoBka 610Ka ¥ KOHCTPYKIIMS BO3AyXOHarpepareyiel OONMbIINHCTBA JeHCTBYIONIINX
JIOMEHHBIX TIeuei
a — dacam; 6 — paspes; ¢ — IJIaH KyIoja; ¢ — TUTaH KIQAKW; d — pa3pes3 Mo KOXYXy; e — IjlaH OJo-
Ka; I - BO3myXoHArpeBaTelu; 2 — Ta30IIPOBOJ] YUCTOTO Ta3a; 3 — AbIMOBad Tpyda; 4 — MeperycKHONW
BO3IYXOIPOBO; 5 — BO3AYXOIIPOBOJ XOJIOAHOTO NYThI; 6 — 3[MaHWe BO3JIyXOHarpesareseil; 7 — BO3-
JIYXOITPOBOJI TOPIYETO AYThSI; § — KOJBIEBOW BO3MYXOIPOBO TOPIYETo IyThd; 9 — CMECHTEIbHBIN
BO3IYXOITPOBOM; [0 — cTeHa 3MaHud Tieun; /] — pacKpod KOXyXa C TIpelIBapUTEIIbHBIM YKPYITHEHU -
eM JIUCTOB Ha 3aBOJle-W3TOTOBUTENe; /2 — aHKephl; I3 — TaTpyOOK BO3IMYXOIPOBOIA XOJIOJHOTO
NyThsI; 14 — maTpyOOK BO3IYXOIPOBOJA TOPSAYETO AyThda; 15 — MaTpyOOK Ta3oBOW Topenkw; 16 —
KJajKa Kymona; 17 — Hacagka; 18 — mepudepuiinasg (KomblleBasd) Kiaaka; /9 — mogHacagodHoe
YCTPO#CTBO; 20 — KIlajKa KaMephl TOpeHusT; 2] — JHUINEe BO3IyXOHarpeBareis
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a Takke W3 2-X IWIKHAPOB C TEPEXOMHON KOHWIECKONW WM B BUJE KOpoOUaToOil Gaiku
4acThio (BBICOKOTEMIIepaTypHbIit). 1o repumeTpy cocyia BBITTOTHSCTCS KOJBIIEBast Or-
HEyIIopHas KJajKa, a ero BHYTPEHHUN oObeM pa3fiesieH Ha JBE YacTH: KaMepy TOpeHH!s
u Kamepy Hacanku (puc.13.15¢). Hacajmka BBITOTHSETCS € ITyCTOTAME TSI TIPOXOKICHUS
BO3/lyXa W IPOIYKTOB ropeHums. OHa ommpacTcss Ha (YHIAMEHT Yepe3 MeTaLTMIeCKoe
MMOTHACAIOYHOE YCTPONCTRO.

B Hu3KOTEMITepaTypHBIX BO3IYXOHATPEBATENSIX KUPIIMYHBIA KYIIOJ OIMpaeTcs Ha
KOJIBITEBYIO TIeprdeprifHy0 KIaJIKy; B BBICOKOTEMIICPATYPHBIX — KJIAJIKa KYIOJIa U Bepx-
HUE HAPYXHBIE CJIOW KOJBIIEBOW KJIAJIKM OTJIEICHBI OT OCTAJIBHONW KOJIBIIEBOM KJIAJKU C
TeM, YTOOBI TTOCIIEIHIS MOTJIa CBOOOIHO pacTH IIpy HarpeBe. JIMCTBI KOXyXa CBApUBAIOT-
csT MEXJTy cOOOt BCTBIK, B MECTaX YCTAHOBKH IITYIIEPOB TOJIIMHA KOXYXa YBEIUIHUBACT-
csi. B jmHMINE BO3MyXOHArpeBaresss YCTPAUBaIOTCS OTBEPCTHS JUIS TTO/UTUBKU IIEMEHTHOTO
pacTBOpa; CTHIKK JIUCTOB JTHUINA CBAPUBAIOTCH Ha TTOAKIIAIKAX.

JL1g miorareHus MOMBEMHON CHIIBI OT BHYTPEHHETO JAaBJICHUS BO3/IyXOHATpeBaTelb 3a-
aHkepuBaeTcd B (yHIaMeHTe; aHKepa IIPUBAPUBAIOTCS K KOXYXY IOCIE €r0 MCIIBITAHUS
BHYTPEHHHUM JIABJICHUEM W paszorpesa. VcrblTaHre BHYTPEHHUM JIaBICHUEM TPOU3BOIUTCS
Ha BpPEeMEHHBIX aHkepax. TolmuHa KOXYXOB ITOJOOHOTO THUIIA, B CBI3H C ITOBBIIICHHBIM
JaBineHreM, gocturaeT 20 MM BMecTo 10-14 B cTapbhIX BO3IYXOHATIPEBATEIISX.

B macrosinee BpeMs g 3aOTHEHUS KOMIICHCAITMOHHOTO CIIOST MEXIY (PyTepoBKOit
W KOXYXOM HCHONB3yeTcs 3 GEeKTUBHBIN MaTepual — IUTATHI U3 MYJUIMTOKPEMHE3eMU-
ctoit Barel. [IprMeHeHre TaKOTO MaTepHaia MO3BOJISIET IIPUBAPUBATH ITOCTOSHHBIE aHKe-
pa 1o UCIIBITAHUST U pa3orpeBa.

B nmomMeHHBIX TIedax, pabOTAIOINIMX IIPH HU3KOM JABICHWH I10J[ KOJOITHUKOM (JIO
0,2 MlIla), mombemMHasi cWia OT BHYTPEHHETO JaBICHUS OOBIYHO IIOTAIACTCS BECOM
KOJIBITEBOM KJIQJKW M aHKepa PACCUUTHIBAIOT TOJIBKO C YYETOM HCIIBITAHUS ITOPOXHETO
BO3JIyXOHArpeBaTeJisi U BETPOBOM HATPY3KU IIPU MOHTAXE.

B Bo3myxoHarpepatreisix, pabOTAIONIMX IIPU BBICOKMX Temiteparypax (=1400°C) u
BBICOKOM HaBieHrH (bosee 0,4 MIla), HeoOXOMMMO TIPUHUMATH CIICITHAIBHBIE MEPBI JUIST
3aIATHl METAUIA OT KOHICHCUPYIOIIUXCS Ha €T0 BHYTPEHHEH ITOBEPXHOCTH IIApOB a30T-
HO#M KHUCIIOTHI, a TAKXKE BOZHUKHOBEHUS KOPPO3HMOHHOTO PACTPECKUBAHUS TTO/I BO3JIEHCT-
BHEM IIEJIOUEH, COopepXKaIuxcsd HEpeJKO B IOMEHHOM Tas3e, MCIOIb3yeMOM IIpu paboTe
BO3yXOoHarpeparesieii. Kak mpaBUiIo 9TO yCTPOMCTBO 3alIUTHBIX IDIEHOK HA BHYTpPEHHEH
TTOBEPXHOCTH KOXYXa, 00ECIIeUeHUE MOBBIMICHHON TeMIIepaTypbl KOXyxa (C TeM, YTOOBI
n30eXaTh OTJIOKEHUS KOHICHCATa), IPUMEHEHUE CIIeITMAIbHBIX CTaICH.

IloBbINIeHUEe MABICHUSI W TeMIIepaTyphbl HarpeBa IpM HECUMMETPUYHON paboTe BO3-
JlyxoHarpeBateseit ¢ BHYTPEHHEH KaMepol TOpeHUs IIPUBEJIM K TTOMCKY HOBBIX perle-
HUM, OTHUM U3 KOTOPBIX SBJISIOTCS BO3IYXOHATPEBATEIN ¢ BRIHOCHON KaMepoOil TopeHUs
(puc.13.16, 13.17). OHM 00ECIIEUNBAIOT OCECUMMETPUYHYIO PabOTy KOXYXOB OT TeMIIE-
paTypHOTO paciiopa KJIaJK{d W HEe3aBUCUMOE TeMIIepaTypHOe IepeMeIlleHUe KaMep rope-
HUS W HAcaJIKh, HO OOBIYHO TpeOyIOT YCTAHOBKM KOMIIEHCATOpAa Ha Kamepe TOpeHUs
(puc.13.17a) 1 co3manre KOHCTPYKIIUM, BOCIIPUHUMAIOINIEH BO3HUKAIOIIYIO IIPH 5TOM
MUKINISCKN HEYPABHOBEIICHHYIO HArpy3Ky OT BHYTPEHHETO HaBlcHUS. BocrpusTie
MIePEeMEHHOM JTOIM 3TOH HATPY3KU ITPOM3BOIUTCS C ITIOMOIIBIO OOJITOB ¢ MIPEABAPUTEIHHO
VIIPYTOOOXAaTBIMH KOHWYECKUMU IaiibaMu. Crarmdeckasi 9acTh HEypaBHOBEIICHHOMN
HATrpy3KM IepefiacTcss Ha KOHCTPYKITHIO Kymona. Jpyroe perreHre Bo3ayxoHarpeparTeich
¢ BBIHOCHOM KaMepo# TOpeHHUs IIpeycMaTpHUBaeT IOJIBECKY KaMephl TOPEHUS K KYIIOIY,
COEIUHAIONIEMY 00€ KaMepbl, UYTO ITO3BOJIWIO OTKA3aThCs OT CIOXHOTO KOMIIEHCATOPA.
IIpu sTOM ITOJT KaMepoli TOPEeHUsT YCTAHABIUBAIOTCS CTPAXOBOUHBIC OITOPHI C 3a30paMHu,
JIOCTATOYHBIMU JJIST KOMIICHCAITMA PAa3HOCTH pocTa 0Oerx Kamep. 3a30p 3alloHSeTCs
VIPYTUMHU TIPOKJIAJIKAMHU, JeopMaliid KaMep IOTAIlNaloTCs KOMIICHCAITEH ITPUMBI-
KaroIIX TpyOOIIPOBOJIOB. MOHTAX KaMephbl OCYITIECTBISIETCS IIPH TTOMOIIM yCTaHABIM-
BaeMBIX IO/ HEE JIOMKPATOB WJIM BPEMEHHBIX OITOP.
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Puc.13.16. [L1an 610Ka BO3gyxOHarpeBaTeseil 1 BO3MYyXOIIPOBOJ TOPSAUETro AyThs
1 kamepa HACAJIKM BOIMyXOHATpeBaTesd: 2 — OCH BOIMyXOHATpeBaTelel: 3 paMBbl 3MAHUI BOTYXOHATPe-
Bareneli; + Kamepa TOpeHWd BOIMYXOHATPEBATeNd; 5 - OTBOA BOIMYXOMPOBOMA TOPSTUYETO JIYThHS
(TiepemetiiaeTcs TI0 BEPTHKATA B Pe3ylibTaTe HATPeBa KOXyXa KaMephl TOPeHWA); 6 — 3aTsoKKi, Masiofedop-
MHUPyeMbIe OT BO3IEWCTBHSA BHYTPEHHETO JABJIGHHSA BOIMYXOIPOBONA; 7 — KOMIIGHCATOPBL, &  KOITBIIEBbIC
pedpa T KpeluieHns 3aTsokeK K BO3MYXOTPOBOITy; 9 — TIOBECHBIE OMOPHI BO3MYXOIPOBOIA TOPIUETo JYThI
C 3AKpeIUieHHeM HA TapelThMaThiX NMPYXWHHBIX Maiitax; /0 TpsgMble YYACTKW BOIMYXOIPOBOIA TOPSYETO
nyThst, 11 OOBIMHBIC OTIOPHI BOMYXOIIPOBOIIA TOPSUETO JIyThe;, 12 OCH JIOMEHHOM Teun; 13 KOIbLEBOH

BOIIMYXOIPOBOJT, TOPSIETO JIYThS; [+ — THOKWe 3aKpeTlyieHrs 3aTsKKN K BOTYXOIPOBOIY
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Puc.13.17. BozayxoHarpeBatesib ¢ BBIHOCHOW KaMepol TOpeHHs
cJieBa - ¢ KOMIIEHCATOpOM Ha KaMepe FOpeHMs; CIipaBa - ¢ TIOJIBECHOI Kamepoil roperus; I  Kamepa
HacaKu; 2 JHUINE; 3 — CTPAXOBOYHAS OMOpa; -+ - INEPEeBIHHBIE NMPOKIANKH; 5 - IITYIEP OTCEYHOTO
ra3oBOTO KilallaHa; 6 — MITyIlep BO3yXa TOPEeHUsT; 7 - Kamepa TOpeHUs; § — MITylep TOPSTIeTo AyThs;
9 — xynor; 10 - xkopoO4aTag Oarka
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3aciIyXrBacT BHUMAHUS TaKXKE OeculaxmHbolll

6030yxoHaepesamens (puc.13.18). B ommmume ot

‘ 1 TPATUITNOHHBIX PeIIeH CXKUTAHWe ra3a IIPOHC-
XOJIUT B KOIIBIICBOM Ta30BOM KOJUIEKTOpe ¢ OOIb-

2y, ‘ Yﬁ;’l o5 IIIUM YUCIOM KEPAMUYECKUX TOPEIIOK, PacIioyio-
N XEHHBIX B OCHOBaHWU Kyrosa. OTBOJ TOPSYETO

’451145 JIYTBA OCYIIECTBIACTCA HEIOCPEICTBEHHO U3 KY-

) ] D, 7424 - | TOJIBHOTO IIPOCTPaHCTBA. Takoe peleHue BO3IY-
: ——-—-%00—— H XOHArpeBaTeJd CHIDKAeT KAlUTAIbHBIC 3aTpaThbl
N — 2 Ha €ro COOpYXeHWe W IpeHa3HauyeHo obectie-

= =170 ﬁw f, YUTH 00JIee HAJACXKHYIO pabOTy 3a CUET OTCYTCTBHS
4" /—' r 5 Kamepbl TOpEHM. Koxyx Bo3myxoHarpepatTesst

| 6 oTIMYaeTCd OT TPAJUIIMOHHBIX PEIIeHU Ooree

‘ p é90 CJIOXHOI KOHCTPYKIIME KyHoJIbHOU vacth. Pac-

VL IMVpeHHAas KYIOJIbHAd YacTh KOXyXa 0OeCIeum-

‘ BaeT HE3aBUCUMOE OT I[IWINHIAPUYECKUX CTEH

D 53356 ¢yTepoBKM omnmpaHve (HpyTepoBKH KyIojla U TO-

| permodHoro ycrpolictBa. C MOMOIIBIO KOMBIEBOTO

KOJUIEKTOpAa BO3/yX TOPECHUA IIOJaeTCd PaBHO-

‘ 7 MEPHO K KepaMWYeCKUM TopeskaMm. Han kombite-

D673 BBIMU KOJUIEKTOPAMHU, € IIEJBI0 MEpeayl MacChbl
OTHEYIIOPHOM KIIQJIKA HA HIDKeJeXKAallue KOHCT-

' PYKIIUH, YCTAHABIUBAIOTCA CIICIUMAIbHBIE Iepe-

‘ MBIUKA. BHYTpY Hecylllero Koxyxa IIpeIycMOTpeH

BHYTPECHHUN KOXKYX, UMEIOIIIUA TEIBI0 OTICICHIE

s KOJIBIIEBOM KIIAJIKM BO3JyXOHarpeBaresis oT ¢yre-

B . _Z POBKM TOpPEIIOYHOTO YCTPOUCTBA. B CBSI3M € BBICO-
fﬂo KOH TeMIlepaTypoit »sKcInIyaTarum - jgo 600°C
KOHCTPYKITMUA KOJUIEKTOPOB, IEPEMBIYEK HAJ HU-

MU W BHYTPEHHETO KOXYXa BBITOJTHEHBI U3 XKapo-
npouHoit cramu 12X18H10T, a koHCTpyKIHS ¢y-
TEPOBKHU TOPEIOYHOIO YCTPOMCTBA JTOJDKHA 0OOec-
liepa: 3 - Tasombil KOMIeKTop: 4 — Bo- IeYnBaTh Upa60Ty MeTaUla B YCJIIOBUSIX HE BBIIIIC
NYIIHBIA KOJIUTEKTOp; 5 - acOecroBag yKasaHHOU . TEMIICPATYPBI. OrrbrrHO-
Macca; 6 — och TITYIepa Bo3Ayxa Tope-  [IPOMBIIUICHHBIA BOBIYXOHArPCBATCIb  OIUCAH-
HUI; 7 — KOXyX; & — OCbh JIBIMOBOTO HOU KOHCTPYKIIAM YCIICIIHO 3JKCILIyaTUpyeTCd ¢
knamana; 9 - BO3myxompoBox Topsdero 1979 1. 1Ipu ero NpoeKTUPOBAHUU U BO3BEJCHUU
Ayred; 10 - KaHANGI B QyTepoBKe; /1 - Gpura JOCTUIHYTA 3HAYUTENbHAS SKOHOMUI B

HOCYIINE IEpCMBIIKIL pacxojle MaTepUAIIOB, TPYIOEMKOCTH BO3BEIeHUS

¥ COKPAITICHBI CPOKH CTPOUTETHCTRA.

BoznyxoHnarpeparen JOMEHHBIX IIe4eit paboTalOT B IUKIMYECKOM PEXUME HarpeB—
JIyThe, ¢ KollebanueM BHyTpeHHero jgapineHus ot 0 mo 0,4 Mlla. KoimyecTBO IIMKIOB 3a
pacueTHOe BpeMsl 3KCIUIYaTAIlMM JOCTUraeT 6- 104 1mukimos. B cBA3M ¢ 3TUM CTATBHBIE
KOHCTPYKITUH KOXYXOB U BCE Y3JIbI JOJDKHBI OBITh PACCUMTAHBI HA MaJOIIMKIOBYIO ycTa-
JIOCTHYIO TTPOYHOCTb.

Ta306030yxonpo6odsi. ToNIMHA CTEHOK BO3IYXOIIPOBOJOB TOPSYETO U XOJOIHOTO
JIyThsI OTIPEJNIEIISIeTCS PAcuYeTOM, OCTAJbHBIX HA3HAYAETCS KOHCTPYKTHUBHO; MOHTaXKHBIC
COEIMHECHUS BBITTONHSIOTCS Ha TTorydammpaxax. s morameHust TeMIlepaTypHbIX Jiedop-
Malliit UX OIMMPAHNE PEKOMEHIIYETCS OCYIECTBISTh ITOABIIKHBIM, HAIIpUMeEp, Ha IIOjI-
BecKax. TemIreparypHble IepeMeIcHUs. B OOJIBIIMHCTBE CIyYyaeB IOTAIAIOTCS CAMOKOM-
neHcareit. B Mecrtax GONBIMX OMOPHBIX peakiiuit (Ipu (yTepoBKE) YCTAHABIMBAIOTCS

Puc.13.18. becuraxTHbrit
BO3IyXOHaTpeBaTelh
1 — (yrepoBKka; 2 — OCh Ta30BOTO IITY-
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OITOPHBIE KOJbITa KECTKOCTU. MecTa COMPSDKEHMST U TIepeceYeHit TPyOOIIpOBOJIOB Clie-
JlyeT JiesiaTh IDIaBHBIMU. I 3aMeHBI O0ODPYIOBAHUS IIPElyCMaTPHUBAIOTCS Pa3XUMHBIC
yrropel. Omadnsl aramMmerpoM 6oee 1000 MM OCYIIECTBIISTIOT JTATHIMA.

CxeMa pacIioiOXeHUsT TPYOOIIPOBOJIOB Ha OOJIBIMTMHCTBE JICHUCTBYIONINX IIeUei TIpU-
BegeHa Ha puc.13.15. Ha HOBBIX Hevax, I YCTpaHEHUS TeMIIEPaTypHOIO CMEINCHUS
KOJIBIIEBOTO BO3/IyXOIIPOBOIA TOPSIYETO MIYThsI, HA IPSMBIX YYacTKax BO3IyXOIIPOBOJA
YCTaHABIMBAIOTCS KOMIICHCATOPBI ¢ MOIITHBIMM 3aTSDKKAMU — WX CEUEHUE IToAdupaeTcs
IO YCIIOBUSIM MaJToi JiechopMaltiud, a He MPOIHOCTH (puc.13.16). DTH Ke KOMITEHCATOPHI
B COYECTAHHUM C OMOpAMH W IIOJIBECKAMH C IIPEBAPUTEIHRHO OOXATBIMU TapeIbyaThIMU
npyxuHaMu (puc.13.19) yMeHBIIAIOT WM3rUOAIONEe MOMEHTBHI OT COOCTBEHHONW MAacChl
KOHCTPYKITUI 1 UX TeMIIEPaTypHOTIO POCTa B MECTaxX IIPUMBIKAHUS K KOXYXY.

—=
==

Puc.13.19. Otmpanne BO3TYXOIPOBOAA TOPAYETO AYThI ¢ TTOMOIIBIO
TapesbuaToi (IIpy>XKMHHOM) IaiiGh

1 - BO3AYyXOITPOBO TOpSAYero AyThs; 2 - KOJbI[eBOe PeOpPO Ha BO3IYXOIPO-
BOAC I IlepeJayd OIOPHON peakimu; 3 - OanKka I IOABECKH BO3AYXO-
MpoBoAa; 4 - 3aTIXKW BO3AYXOMPOBOAA, BOCIPUHUMAIONWE HEypaBHOBe- ‘
TeHHyo (TIPU TIOCTAaHOBKe KOMITeHcATOpa) HATPY3Ky OT BHYTPeHHerO HaBlie- [I I —
HUsI; 5 - TIOABeCKW OTMOPHI BO3AYXOIPOBOAA; 6 - Tapelbyarble (TIpyXUHHBIC)
LIAfGbl; YCIJIOBHO IIOKA3aHBL: cjieBa B IIPEIBAPHUTEIILHO OOXKATOM COCTOSHUU 7 ‘
(B MOMeHT MOHTaXa), cIpaBa B TOJOXEeHUHU, KOTAA B Pe3yIbTaTe Temilepa-
TypPHOTO POCTA BOSAYXOHATPeBaTelisl BOAYXOIPOBOA HOX BO3ACHCTBUEM TIPY- 5 ‘ ‘
KUHBI TTIOMHUMAaeTCd; 7 - BpeMeHHbIe TDTAHKH, YAePXKUBAIOIINE TapebuaTrhble

a0l B 06KaTOM COCTOSHUHK Ha TIePHUOA MOHTAaXa T T

B nHacToginee BpeMs KOMIICHCATOPHI CTaBIT W Ha INTYIepax TOPSYEro IyThs, Kak
MIPaBHJIO, MEXJTy KOXYXOM BO3JIyXOHArpenaress U mudepoM ropsiuero ayrhd. KommeHca-
TOPBI PACCUYMTHIBAIOTCS KaK Ha MPOJOIBHOE IepeMelleHre, TaK U Ha moliepevyHoe. Takoe
pellleHre TOJHOCTHIO PasrpyXaeT M MECTO BPE3KH INTyIlepa B KOXYX W IIHOEp OT J0-
MMOJHUTEIBHBIX HATPY30K, OCOOCHHO TIPH TEMIICPATYPHBIX IEPEMEICHUIX KOXyXa BO3-
JlyXOHarpeBaTeJIs.

IloBblIIeHIE TEMIIEpaTyphl XOIOAHOro AyThs g0 150-200°C B HOBBIX IleUax IIPUBEIIO
K YCTAHOBKE KOMIICHCATOPOB M B BO3IYXOIIPOBOJAX XOJOJIHOTO IyThs. BosHUKaromas
IpU 5TOM HEypaBHOBEIIEHHAs] HArpy3Ka OT BHYTPEHHETO HaBJICHUS BOCIIPUHUMAETCS
3aTSCKKAMU WUTH HETTOABIDKHBIMI OTIOPAMHU.

Hasuauenuem mpy6oi 048 nocmaHo8ku newy HA msaey SIBISETCS IPOIYBKA BHYTPEH-
Hero odbeMa Ieun. Takoe pellleHHe BHEAPEHO TOJBKO B HOBBIX IM€YaX U MCITOIB3YETCS
MIPY PEKOHCTPYKIIUSIX JOMEHHBIX TIeUeit, paHee JUTS STOH eI UCTIOIb30BaICd OnmKaii-
IMAR K TIeYH BO3yXOHarpeBaresib. llepBble TPyOBI /IS TOCTAHOBKY IIEYM Ha TSTY yCTa-
HABIWBAIKUCH HA IIPSIMOM YYacTKE BO3IYXOIIPOBOJNIA TOPSYEro MyThs. B TocienyrorieM
JUIST COXPAaHHOCTH (DYTEPOBKU BO3IYXOIIPOBOJIA TPYOBI CTAIM YCTAHABJIUBATH HEITOCPEICT-
BCHHO Ha KOJIBIICBOM BO3/IyXOIIPOBOJIE TOPSYETO JYTHS, YTO CYIIECTBEHHO YCIOXHIIIO
KOHCTPYKITHIO, ITOCKOJIBKY BO3HUKIIA IIpoOeMa KOMIICHCAITMH TOPU3OHTAIBHBIX Jiedop-
MaITiif KOJIBIIEBOTO BO3IYXOIIPOBO/IA.
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70700 B HOBBIX Ile4ax 3Ta KOHCTPYKITUS IIPEICTaB-

Y JIsIeT coboit (hyTepOBAaHHYIO CAMOHECYIIIYIO BBI-
TSDKHYI0 TPyOy, 3aKITIOUCHHYIO B YEThIPEXTpaH-
HBI Kapkac (puc.13.20), KOTOpPBIl OJHOBpeE-
1 MEHHO 00ecIieurMBaeT €€ TOPU3OHTAIBHOE pac-
KpeIUICHWE M BOCIIPUHUMAET HATPY3Ky OT cOO-
CTBEHHOTO Beca TPYOBI.

T'opuzoHTaIBHOE  pacKpelUieHue  TPYyObl
2 OCYIIECTBIISICTCS TIPA TIOMOIIIM CBSA3EH, ITO3BO-
JISIIONAX  00ECTICYNUTh HE3aBUCUMOE TeMIlepa-

TypHOE pacIliipeHe KOHCTPYKITHAA.
8_ 13.2.3. IIbineynoBUTENM ¢ HUCXOAAIMMMHU ra-
300TBoiaMH. B COBpeMeHHBIX Tledax, Kak Ipa-
7 |62 BWJIO, YCTAHABIWBAETCS OJWH IIBLICYIOBUTEIb,
24400 1 . Tak Kak TMpH paboTe IMevYr Ha ITOBBIIEHHOM
\7,/_1/\1_% JTABIICHUK BBIHOC IIBLIA M3 TICYM YMEHBIIIACTCS.
6 = 3 B mpexHux mevyax oOBIYHO MMEIHCH JIBA IThLIC-
== % VJIOBUTEJISI, B TIEPBUYHOM IIBUICYJIOBATEIE OUU-
J,M CTKa IMPOUCXOIIA 3 CUET OCEMaHMs MbLUTA IPU
2000 5 X YMEHBIIICHUM CKOPOCTH Ta3a BO BPeMs ITPOXOXK-
3000 4 JICHUST 9epe3 COCyll, BO BTOPUYHOM — IIpH Tpe-
o0 i HUU O CTCHKI/IU cocyna. HBUIGYJI(iBI/ITmH) pe/-
% I | )y cTaBJsIeT cOOOM IMIIMHIPHUICCKUI COCyl ¢ KO-
HUYECKUMM KyIToJoM U jJHUIIeM (puc.13.21),
4610, 12000 6780 MecTa IIepexo/IoB YTOJINAITCS B CBS3U C yue-
Puc.13.20. Ilomepeuslii paspes a3ma- TOM MECTHBIX HalpsbkeHui. Ilepexon criaxu-

HUA BO3gyXoHarpesarejieil 1 TpyooIpoBoOs
JUIS TIOCTAHOBKM TIeUn Ha TATY

1 - xapxac (0alrHs) IS 3aKpeIUIeHUs

BaeTCs BCTaBKOUM B BUAE YCEUEHHOTO KOHYca,
gacT Topa win chepsl. Ilocaentee perreHne

TpyOoIIpoBOsa; 2 — TpyOOIIpOBOA IS
TIOCTAHOBKM TIeYM Ha T14ry; 3 — omopa
TpyOoIIpoBOsa; 4 — MOHOpPEIbe; 5 — IIe-
peKpEITHe 37aHUd; 6 — BO3IYXOIPOBOL
TOpSIYero AyThA; 7 — pama 3gaHud; § -
MOCTOBOW KpaH; 9 — aspallMOHHBIN ¢o-

OITUMAJIBHO, TaK KaK YMEHBITIACT PACXOJl CTAIH
Ha 20-25 % wm ymporaeT U3roTOBICHNEe KOHCT-
pyKiuit. BHYTpU TbUICYJTOBATENST yCTaHABIMBA-
eTcs Kapkac JUTS KpeIUleHWS KIaJKA W3 Ia-
MOTHOTO KUPIIMYa WIA XapOyIHOpHOTo OeTOHA,
MIPEJTIOXPAHSIONTAX OOOJIOUKY OT WCTUPAHUSA U

Hapb; 10 — oMellleHUe a1 ammnapaTypsl
MCTIAPUTETTHHOTO OXJTAX IeH IS

HarpeBa. BepTuUKalbHBIE 32JIEMEHTBI KapKaca
BBITIOJHAIOTCS W3 JABYTaBpoB Ne 14, ropu3oH-
TaIbHBIE pedpa M3 8§ MM cranu. Kapkac omHO-
BPEMEHHO OOECIIEUMBACT YCTOMIMBOCTE OOOJOUYKM IIpU Bakyyme. B Mecrtax Hambomee
WHTCHCUBHOTO WCTUPAHUS M B KOHUYECKOM KYTIOJNe IMaMOTHAas (GyTepoBKa 3aMeHSIECTCS
MeTaumIeckoit 6poHeit. Hucxoasamuii ra30mpoBol B COBPEMEHHBIX I1€9ax ITOABOIAUTCS
yepes IMEeHTPATbHYI0 TpyOy, HaJ KOTOPOHM YCTAaHABIMBACTCS OTCEUYHBIA KiallaH, JTUTOH
KOHYC KOTOPOTO JBIDKETCS BHYTPU ITHIHHIPUYSCKOTO KOXYXa M B CBOEM HIDKHEM IIO-
JIOKEHUH JIOKUTCS Ha CeUIo, OTCeKasl IbUICYJIOBUTENb OT JIOMEHHOU reun. s yrpas-
JICHWS KJIAIIAaHOM U JIJISI CMEHBI €T0 Ccella BEpXHSISL KPBIIIKA KOpITyca KiaraHa JIeIaeTcs
CHEMHOIH, & HaJ ero KOpIIyCOM YCTaHABJIMBAETCS CIICITMAIBHBIA KOIIEp, COCTOSIIAN W3
JIBYX paM, COCMHEHHBIX B MEPICHIUKYISIPHBIX IDIOCKOCTSX CBA3SIMHU. 3aMeHA OTCEKalo-
Iero KiaraHa ITPOM3BOJMTCS uYepe3 IPOeMbl HIDKe pureiieit stux pam. Ha BepxHeit
IUTOIAKE KOITpa YCTAHABIMBACTCS MEXaHWU3M YIIPABICHUS KIIAIIAHOM.

Ha coBpemMeHHBIX JOMEHHBIX IIe4aX BBICOTY KOIIpA OTCEKAOIIEro KialaHa yBeJIMYHMBa-
0T ¢ TeM, YTOObI OH OJIHOBPEMEHHO CIIYXWI OITOPOM IS MOHTaXHOU Oanku. CaMo OIi-
paHue BBITTOTHSECTCS MO0 CKOJB3SIIAM, YTOOBI HE CO3/IaBaTh OONBIMNX TOPU3OHTAIBHBIX
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Puc.13.21. T1buieynoBuTEIH
a — oOmui BUg; 6 — IUIaH paboyel IUTOIAgKH; @ — Y3JIbl COMPSAKEHUI KOHYCOB ¢ IMJIMHAPOM
mpu chepudeckoM TMepexoae; ¢ — y3ell OMMpaHusd KOXyxa MbUIeyJIoBHUTensd; [ — razoorBom; 2 —
KpelieHne TPUCTIOcCOONeHUd IS OTTIXKH Tpy3a; 3 — KOJIbIA A7 KpeIUIeHWS MOHTaXHOTO
IpUCIIOCOOJIeHU; 4 — OINOPHOEe Pedpo IIhUISYJIOBUTENd; 5 — padouas IUIolnagka; 6 — KOJOHHBI
TBUIEYJIOBUTENI; 7 — TBUIEBOW 3aTBOp; & — pedpa mird KpeluleHUd (yTepoBKHU; 9 — IEeHTpaTbHAA
1py0a; 10 — 1a30IpoBOj TPSA3HOTO Tasza MEXAY ITbUISYJIOBUTEIEM M Ta3004YHUCcTKOHN; I — cBeun
IJIS TIPOXYBKM IIBUICYIOBUTENS; 12 — KOXYyX OTceKaillero KiamaHa;, I3 — KOHyC OTceKawlle-
ro KjamaHa (kpaifiHee mosioxkeHHe); /4 — KOIlep oTceKalolllero kianaHa; /5 — g1OIOJTHUTEbHEIe
KOJIOHHBI pabovell TITOIMaaKN MHUIeYIOBUTEIST

YCWJIMH OT TIepeMelleHUsT KOHCTPYKIIMUA MeYM W IIBUICYJIOBATENS, JTUOO XeCTKUM. B 110-
cIIe/THEM Cilydae oropa BBITOIHSIETCS THOKOM. B MecTax 3aKkpelUieHUsT HOT KOTIpa Ha KOXYX
MIPeyCMaTPHUBAIOTCS JIBA COCAMHEHHBIX BEPTUKATHHBIMU PEOpAMU TOPU3OHTAIBHBIX KOJIb-
1a, CIIyXarue JijIst paciipe/ie/ieHus] Harpy3k Ha o0oyiouky. Ha HOBBIX I1e¥ax IbLICYJIOBH-
TEJTh MHOTYIA UCTIONB3YETCS TAKXKe JUIST TOPU30OHTAIBHOIO 3aKPEIUICHUST CTBOJIA T TA.

Viamenwe TbUIM U3 TBUICYJIOBUTES TTPOMU3BOIUTCS Yepe3 OTBEpCTHE B HIDKHEM KO-
Hyce, 0/l KOTOPBIM YCTAHABIMBAETCS OOOPYJIOBAaHME JUIS €€ YOOPKHU; K KOHYCY ITPUMBI-
KaeT Takke OOKOBOM OTBOJI, ITOJl KOTOPBIM YCTAHOBJICHO pe3epBHOE JyOmumpyrolnee 060-
DPY/IOBaHUE.

B Mecrax ommpaHWs KOXyxad Ha KOJOHHBI IIPEyCMOTPEHBI CIEITMAIBHBIE pebpa,
obecIieurBaroIe rmepeaqy 1 paciipe/ie/ieHUe COCPEeIOTOYCHHOM HArpy3KH Ha OOOJIOUKY
KOXYyXa; BeICOTa pebpa He To/pKHa ObITh MeHee 0,15 mmamerpa cocyaa. OHOphl MO IIbI-
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JICYJIOBUTEIIN TIPECTABIMIOT COOOM KapKac M3 YEThIPEX KOJOHH JIBYTABPOBOTO CEYCHUS,
COEJIMHEHHBIX CBI3SIMU. 3aKpeIUICHHAs K HUM padodasl IUIOIIAJIKa [IbUICYIOBUATES UTpa-
€T POJIb XECTKOW TOPU3OHTAIBbHON juadparMbl. Ha 3Toil IUIOIMMA/KE yCTaHABIUBACTCS
00OpyZIoBaHUE JUII YAAICHWI MBUTH W3 cocyla. CxeMa W KOHCTPYKIWS CBSI3€H OMOPEI
peIaeTcd ¢ YUYEeTOM IIPOXOAIINX IO TUIOTIAJKON TTOABE3THBIX IIyTEH U PAaCIIONOXEHUS
00OpyZIOBaHUY Ha IUIOMIAJIKE, a TAKXKE OO0ECIeUeHUsI HEOOXOAUMOMN TTOAATIIMBOCTI OIIOPEI
JUTST TIOTAlIeHUS TEMIIEPATYPHOTO PACIIUPEHWST CUCTEMBI Ta300TBOAOB. 51 obecTieueHUsT
XKEJIEe3HOAOPOKHBIX TabapuUTOB OalliMaki KOJMOHH OOBIYHO 3ariTyOsdioTCsS B 3€MITIO W 3a-
JIMBAIOTCS OETOHOM, & CBSI3M, B IEJIX 3aIllUTBl OT KOPPO3WHU ITPUMBIKAIOT K KOJIOHHAM
BBIIIIE YPOBHS 3eMIIN. KeCTKOCTh pabodueil IUIOMAaJIKN 00eCTICUNBACTCH CIUIOITHBIM JIHAC-
TOBBIM 10 MM HACTWJIOM WJIM ITOCTAHOBKOM CBS3EH.

Ha puc.13.136 nokaszaHo OOBIYHOE peIICHHE I'a300TBOJOB. TeMIlepaTypHbI pacIiop
TaKWUX TA300TBOJIOB MOTANIAETCS WX IMOJMATIMBOCTBIO, a TaKKe Te(OpPMAaTUBHOCTBIO OIIOP
MBLUICYJIOBUTEICH.

B 1emsix mpemoxpaHeHUsT OT UCTUPAHUS W TEIUIOM3OJAINUA Ta300TBOJBI Ha IMIPSMBIX
yJqacTkax (yTepyloTcsl IIIaMOTHBIM KUPIIMYOM, a4 B MeCTax IeperudoOB JIMTHIMUA ILIUTAMU.
Jta kperuteHusT KupIia M[pejyCcMOTPEHBl KOIbIIEBBIE pedpa n3 10 MM cTaimu, oHOBpe-
MEHHO YXeCTOYaoIKe TPYyOOIIPOBO/I.

13.2.4. IlogbeMHUMKH MaTepuajoB Ha KOJOMHHK. Ha OOJBIMMHCTBE JCHCTBYIOIIUX JIO-
MEHHBIX I[eYel HCIIONB3YIOTCA HAKIIOHHBIC CKWIIOBBIE ITOJBEMHUKH; HAa HOBBIX IT€Yax
OOJBITIOTO 00BEMa, B CBI3M C BO3POCIIMM PACXOJOM IIUXTHI, IIPOEKTUPYIOT TPAHCIIOP-
TEpHEBIE TAIEPE.

Cxunoewili nodsemMHUK (HAKAOHHBLE MOCH) MOXET OBITh 3aKPBITBIM U OTKPBITHIM.
IlorbeMHUK 3aKPBITOTO THIIA BBITOIHSETCS II0 CXEME OJHOIPOJIETHOU OAIKM ¢ KOHCO-
JIBI0, AMEIOIIEN HETTOABIDKHYIO OIOPY HAa CTEHKE CKUIIOBOK MBI, a IOJBWKHYIO — Ha
wiockoM mwioHe. [IWioH ommpaeTcss MO0 HETIOCPEACTBEHHO Ha (YHIAMEHT, JTUOO Ha
KOHCTPYKITUW 3[JaHUS JJOMEHHOU Teur. [J1aBHBIE (hepMBl BBITOTHSIINCH HeTabapUTHBIMU,
W WX BBICOTa OIPENEIach TPEOOBAHUEM ODIEN KECTKOCTA KOHCTPYKITUHU, a TaKXKe He-
OOXOIMMOCTBIO YCTAHOBKHU B YPOBHE BEPXHUX MOSICOB CUCTEMBI TOPU3OHTAIBHBIX CBA3CH,
OJI KOTOPBIMU Pa3MellaNCh CKUIIBI U CKUIIOBBIE TPOCHL. KOHCTPYKITMSI TAaKOTO MOCTa
npueejieHa Ha puc.13.22. Ero ropr3oHTAIBHAS KECTKOCTh OOeCIICUMBacTCsS (PepMoii,
PACIIONIOKEHHOU B YPOBHE IPOE3XKEN YacTH; CTOUKAMU 3TON (hepMBbl CIyXaT MOIeped-
Hble OalKW IIpoe3Xel YacTH. | opU30OHTaIbBHEBIE CUJIBI, BO3HUKAIONINE HA YPOBHE BEpPX-
HEro mosica, nepefanTcd Ha (GepMy MPU MOMOIMKA BEPTUKAIBHBIX paM, 00pa3yeMbIX I1O-
MePEYHBIMU DATKaMU ITPOE3XKEN YaCTh, CTOMKAMU TJIABHBIX (hepM U pacopKaMU CBA3CH,
PACITOIOKEHHBIX B YPOBHE BEPXHUX MOSICOB. DTHU CBA3M OOECHEYMBAIOT PABHOMEPHOE
pacripefieJIeHe TOPU3OHTAIBHBIX CHJI MEXJy IIOIEPEeYHBIMUA paMaMK MOCTa, a TaKKe
YCTOMYUBOCTD BEPXHUX ITOSICOB MIIABHBIX (hepM U3 IUIOCKOCTH.

T'abapuTel TTOTBEMHUKA TIO TIIMPUHE ONPENEIIIOTCS: U3HYTPA — pa3MepaMU CKUIIOB,
CHapYXM — PacHoOJIOXECHUEM MOIBEMHUKA MEXJy HOTAMU 3aJIHEU paMBbl KOJIOIITHUKOBOTO
kompa. [IpoexkTHBIN 3a30p MeXy rabapATaMy CKUIa W 3JIEeMEHTaMU HaKJIOHHOTO MOCTa
JTOJCKEH OBITh He MeHee: cOoky ckuma 150 MM (KpoMme OIPOKUJIBIBAIOIIETO YCTPOMCTBA, B
KOTOPOM JOITyCKaeTcsl ero yMeHbIeHue 10 S0 MM) 1 cBepxy 250 MM. YBenuueHue 3a30-
pa cBepXy IHUKTYETCI BO3MOXHOCTBIO OOMEP3aHUA CKHUIIA B 3UMHEE BPEMS. 3a30p MEXY
HapyXHBIMU TabapuUTaM# (hepM MOCTa W TPaHSIMKU HOT KOIpa, UCXOIS W3 BO3MOXHON
HETOYHOCTH W3TOTOBRICHUS ¥ MOHTaXa KOHCTPYKITHUI, HE TOJDKEH OBITh MEHEE 75 MM.

Ilo HIKHWM TIOsIcaM TIIABHBIX (hepM, B YPOBHE IMPOEC3IKEU YaCTU YCTPaMBaETCA CILIONI-
HOW JWUCTOBOW HACTWJI, 3all[AINAIOINIAA OT BBIMAJAIOIINAX W3 CKUIla MarepuanoB. llepen
CKUITIOBOU SIMOU HACTWII IIPEPHIBACTCS, C TeM YTOOBI B HEe HE ITOIAJIAIA STA MaTepUalbl 1
atMocdepHble ocanku. na obecrieueHUsT Ge30MAaCHOCTH JIIOAEH B ATUX MeCTax IpeycMar-
PpUBaIOTCS HEOOIBIIHE OYHKEpa, CIyXXallve I coopa YITOMIHYTBIX YaCTHII.
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Puc.13.22. KoJIOIHUKOBBIN NOTbeMHUK (HAKIIOHHBIH MOCT 3aKPBITOTO CEUEHUA KOHCOJIbHBII)
1 — CKMIIOBBIE IIKHUBBI; 2 — KOHYCHBIE TPOCHI; 3 — CKUIIOBBIC TPOCHI; 4 — KOHYCHBIE INIKUBHI;, 5 —
TIaBHBIe (pepMBI; 6 — Tpoe3xasd YacTh; 7 — HAIMPABILIONINE KOJiec CKWIA; § — CKHIl; 9 — pymHBIA
xeno00; 10 — IMyTh BarOH BecOB IS 3arpy3Ku cKuma; I — ckumoBad siMa; [2 — cKUMoBas jedenKa,
13 - KoHycHag Jebenka; I4 - 3maHHMe KOJOUIHUKOBOTO IOABEMHHUKA (MAIIMHHOE 3HaHue);
15 - KOHCTPYKIIUI 3maHuA Teun; /6 — uioH; 17 — OMpoKugbIBaollee yeTpoucTBO; /8 — phryaru
0aJlaHCUPOB (pacloIokeHbl Ha Kompe); 19 — BerpoBas dbepma

CILTONIHOM JTUCTOBOM HACTHII COSMHSIETCS C ITPOJIOIBHBIMUA U TTOTIEPEYHBIMUA OaTKa-
MU TIPOE3XEH YacTH Tak, YTO STHU DIEMEHTHI COBMECTHO TIPEJCTABISIOT COOOM YKpYyII-
HEHHBIC OTITPABOYHBIE MAPKMU.

Bo u3bexxaHue cxojla CKHUITOB BJIOJIb BCET0 MOCTA YCTAHABIMBAIOTCST HAPABJISIONINE C
00eUX CTOPOH, MPETSITCTRYIONIME OTPHIBY €r0 CKaTOB OT PelbCOB. [T IPOXoJIa 110 MOCTY
K HaCTWIy MPOE3XKEH YacTh MEXIY pelbcaMi IO BCEel JUTMHE ITPUBAPUBAIOTCS CTYIICHHU
WHOT/Ia B Bujle cK0oO. B BepxHel YacTu MOIBEMHUKA YCTPAUBACTCS OIIPOKMIIBIBAIOIIEE
YCTPOMCTBO, CIyXallee JUIS BBICHIITAHWSI MAaTepUaIOB W3 CKHUITA. DTO JIOCTUTAETCS MOTb-
€MOM 3aJIHEel YacTH CKWIIA I10 CICIUATBHBIM HAIIPABIAIONINM, Ha KOTOPBIE MOIAIAI0T
3aJTHUE CKAaThI, B TO BpeMs KakK MepeHUE IPOXOJIAT MUMO HUX.

Ha riaBHBIX hepMax pacIiooXeHBI OIOPHBIE KOHCTPYKIIMM CKUITOBBIX M KOHYCHBIX
IMKWBOB B BUJE CICITUAIBHBIX ITOJITKUBHBIX TLTOIMIAIOK.

3HauYUTESIbHOE BIMSHUE Ha KOHCTPYKIIMM MOCTa OKAa3bIBACT PACITONIOXEHHUE CKUIIO-
BBIX ¥ KOHYCHBIX TPOCOB. 3a4acTyl0 OHO W OIIpe/esIsieT TUITOBOM pasMep TaHesel TiaB-
HbIX (epm. 1Ipu sTOM, YIHUTBIBAS BUOpPAIIM TPOCa, HEOOXOAUMO, UYTOOBL 3a30Pbl B CBETY
MEXJIy OCBIO OJIHOM W3 BETBEH Tpoca (JUIS TapaHTUH IIPOYHOCTH YCTAHABIWBAIOTCS JIBE
MapaUiesibHble HUTKW) U TPAHBIO KOHCTPYKITUK OBLITN PAaBHBL: IIPH YIJIe HAKIOHA Tpoca K
ropm3oHTy oT 20 mo 60° cam3y Tpoca 250 MM, cOOKy M cBepxXy Tpoca 150 MM, Ipum yrire
HakioHa 90°-150 MM, IPU MPOMEXYTOUHBIX 3HAYCHUAX BEIIMUMHA 3a30pa OIPEIeIIIeTCS
10 UHTEPIIOJISITAN. 3a30p MMOJCYUTHIBACTCS C YUETOM IIporrda Tpoca.
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Koncrpykiiug mocTa TOIDKHA IIpelycMaTpUBaTh BO3MOXHOCTb CMEHBI CKUITOB JUTST
pemoHTa. C 3TOH 1ebI0 OTACIBHBIN YIaCTOK CBA3€H, UAYIIIMX B YPOBHE BEPXHETO I05CA,
3aMEHAETCS pPaMHBIMU Yy3JIaMH. 3aMeHa CKUIIOB PaHee OCYIIEeCTBISUIACh C ITOMOIIBIO
KOHCOJIU TIOPTAIbHOTO KpaHa PYIHOTO JIBOPA, ONHAKO IIOCIE YBEJIMYCHUS OOBEMa JO-
MEHHBIX IIeYeil, ¢ COOTBETCTBYIOIIUM YTSDKEIEHUEM CKUIIOB, MOIMTHOCTh MEXaHWU3MOB
TAaKOTO KpaHa OKa3bIBaeTcs HeJocTaTouHoU. KpoMe Toro, Ha HEKOTOPBIX 3aBO/IaxX B CBSI-
3d C HKCIIOJAB30BAHWEM TPAHCIIOPTEPHOU [OJa4 MaTepHaloB K OYHKEPHON 3cTakajie
PYIHBINA KpaH OTCYTCTBYyeT. CMeHa CKUIIOB Ha TaKWX I€4aX BBIIIOIHSIETCSI C IOMOIIBIO
CTIEITUATBHBIX ACTaKa]l.

C o0enx CTOPOH HAKIOHHOTO MOCTa YCTPaWBAIOTCS MEPEXOAHBIC JECTHUIIBI, oOecIe-
YUBAIOIIHAE JTOCTYIT K MOAIMKWUBHBIM ILIOMIAJAKAM. DTH JECTHUIIBI JTODKHBI UMETH BBIXO/T
Ha KOJOITHUKOBYIO IUIOMIANKY, OYHKEPHYIO 3CTaKaJy W 3[JaHWE KOJIOIMTHWUKOBOTO IOTb-
E€MHWKAa, X KOHCTPYKIIAI aHAIOTHYHA TUIOIAIKAM W JIECTHUIIAM TIEYH.

B rwrockocT TaBHBIX pepM MOCTa MO TPEOOBAHUIO TEXHUKKA OE30ITaCHOCTH Ha BBI-
COTY CKHIIa paHee 3aKpeIuisiiach CeTKa, a MO3Xe CIUIONIHOW CTalbHOU JHUCT, Ipefoxpa-
HSIIOTIWE OT BBITAJAIOIINAX U3 CKUIIA MaTEPUATIOB.

TlorseMHUK OTKpBITOTO cedeHus (puc.13.23) cocrouT W3 rabapuTHBIX depM WU
DJIIABHBIX CIDIONTHOCTEHYATHIX Oaok. lIpuMeHeHMe TakKMX MOCTOB, OOECIEYMBAIOITUAX
epeHoc OOJBIIEH YacTh paboT Ha 3aBOJ[-M3rOTOBUTENb W YIIPOCTUBIINX MOHTaX KOHCT-
PYKITHIT, CTAIO BO3MOXHBIM IOCIE W3MEHEHWS IUIAHWPOBKU IieXa, MO3BOJIMBIIEH ycTa-
HOBUTH JIBE OIIOPBI BMECTO OJTHOI — OJHY Ha KOJIOIIHUK, APYTYIO CMEIIEHHYIO B CTOPOHY
CKUIIOBOU AMBL.
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Puc.13.23. TlogbéMHHUK OTKPBITOTO CEUYEHUS U PACTIONOKEHHE CKUITOBBIX
¥ KOHYCHBIX TPOCOB
1 — peryaru 6agaHcuUpoOB; 2 — PyYbeBHIE IIKKMBHI; 3 — KOHYCHBIC TPOCHI; 4 — CKMIIOBBIE TPOCHI;, 5 —
OapabaH cKUITOBOU JeOeqKW; 6 — PHYATH KOHYCHOW jebenku; 7 — rabapHWTBHl CKUIIOB; & — Kpai-
HUeE TOJIOXKEHU ITPaBOTO CKUTIOBOTO Tpoca; 9 — TO ke, JeBoro; /0 — KpallHUe TIOJIOKEHUST TPOCOB
OOJIBIIOTO KOHYca; 11 — TO ke, MaJloro KoHyca
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Bo usbexanne BOZHUKHOBEHUS MOIOJIHUTEIBHBIX HAIPSDKEHUN OT pPasHOM OCaJIKU
byHIaMEHTOB WK TeMIlepaTypHOU jehopMaITiid OIOp KOHCTPYKIIMS ObUIA TIPUHSTA CTa-
THYECKU OIIPEJICIUMOR, UIST Yero HaJl TIEPBBIM IIJIOHOM (CUMTAst OT CKUITOBOM SIMBI) B
MECTe CTBhIKA HIDKHUX ITOSICOB (hepM IIpeycMaTpUBAICS IMIAPHUP, a CTBIK WX BEPXHUX
TTOSICOB PEIAICS CKOJIB3SITIAM.

IlomepevHast yCTOMIMBOCTE BEPXHUX ITOSICOB MOCTa OOECITEUMBACTCS KECTKUMH I10-
JlypaMaMi, COCTOSIIIIUMM W3 ITOTICPEYHBIX OATOK IMPOE3Xel YacTh M CTOSK TJIABHBIX
dbepm. B MecTax MPWIOKEHUST COCPEIOTOUYCHHBIX HATPY30K PaMbl COOTBETCTBEHHO YCH-
JIeHBI. [ OpU30HTATBHAS KECTKOCTh, KaK W IS MOCTOB 3aKPBITOTO CEYCHUS, OOeCIIeurBa-
eTcsl BeTpOBOM (epMoii, miayIieit B ypoBHe IIpoedxeit yactu mocta. [Ipoesxkas 4acTsb,
OITPOKHUIBIBAIOIIEE YCTPONUCTBO, TOAIIKUBHBIC IUIOMAIKH W T.II. PEIAiTCd WICHTHIHO
paHee OMUCAHHOMY PEIICHMUIO.

CMeHa CKUTIOB IIPOM3BOJUTCS C ITOMOIBI0 KpaH OaJKH, JIBUTAIOIIEHCS 10 pacioiio-
KEHHBIM IIOIIEPEK OCU MOCTa ITOJAKPAHOBBIM OalkaM. DTHU OalKU 3aKpeIUIeHBl K IIpO-
CTPaHCTBEHHOM OIOpe, YCTAHABIMBACMOMN HA BEPXHUX M0SICaX IMIABHBIX (hepM MOCTa.

JL1st TIepBBIX JIOMEHHBIX ITeueil O0JbIIoro oobeMa, B CBI3U ¢ HEJIOCTATOUYHOM MOIIHO-
CTHIO 3arpy30YHOTO OOOPYIOBaHUS, OBLUIO UCIIOIB30BAHO PEIICHUE C JBYMST CXOIAIINMI-
Cs TIOJT YIJIOM MOCTaMH, KaXIIbIH C OTHEJBHBIM CKUTIOM. [IpH 3TOM OTOJIOBKM MOCTOB
pacroarami BO3MOXHO OJIM3KO, W JUIS ODECTIeUeHUS] WX TOPU3OHTATBHOM XECTKOCTH
OHU OBUTH CBSI3aHBI PACIIOPKAMU, TTO3BOJISIIOIIMMHK YIUTHIBATE X CYMMApHYIO XECTKOCTh
Ha BO3JIEHCTBME PA3HOCTW BO3HUKAIOIIUX TOPU3OHTATBHBIX YCWJIMK OT TPOCOB IIpH
MOTbeME TPYXKEHOTO U CITyCKe TTOPOXHETO CKUITOB.

TpaucnopmepHas eanepes. Bospociiire 0OBEeMBI 1 ITPOUZBOAUTEIBHOCTD MeYeH IPU-
BEJIM K HEOOXOIMMOCTH IIepexofia K 0ojiee MPOU3BOIUTEIIFHOMY PEIICHUIO 3arpy3KH Iie-
yell — TpaHCIOPTEPHOU rajeper B Bujle Tpyosl (puc.13.24). B BepxHeit wacTu TpyObI
pacroaraeTcsl TpaHCIIOPTEDP, a HIDKHSIST MCIIONb3YeTCsT Kak Tpacca BeHTWIIH. [axepes
OIMpaeTcs Ha HECKOJBKO TIOJBIDKHBIX M OJIHY HEIOABIDKHYIO oIopy. TemmepaTypHOoe
epeMeIleHre OroJI0BKa 3CTaKabl YUTEHO IIPU IMPOEKTUPOBAHUHN IIPUEMHOTO YCTPOMCTBA
3aCBIITHOTO allfapara mevu. Takas cxemMa HMCKIIOYAeT TeMIlepaTypHbIC HAIIPSDKEHUS B
HECYIUX KOHCTPYKIIMSX. I mpemoTBpallieHus CMep3aHusl TPAHCIIOPTUPYEMBIX Mare-
pHUAaJIOB Tajepesl BBIIOIHICTCS yTelleHHON. Ha KOHIle rajepen y Heud IIpejyCMOTPEHO
YCTPOMCTBO HATSDKHON CTAHITUK C TIOJICOOHBIM 0DO0PYIOBAHUEM.

HerabapurHasi KOHCTPYKITUST TJIEPEW BO3BOJUTCS € MCIIOIB30BAHUEM IIPEIBAPUTEITH-
HOTO PYJIOHUPOBAHUSI 000M0UYKH. [TO/IBIDKHBIC OMOPHI rajieper PeIlieHbl B BUJIE BBICOKUX
IUTOCKUX KaYaloIUXCs MAJIOHOB. B MecTax onMpaHus rajepeu MpeyCMOTPeHBI KECTKHE
KOJIBITA, OJIHOBPEMECHHO OOECIICUMBAIOIINE YCTONIMBOCTE OOOJIOYKH. DTON Xe TIen
CIyXaT W YCTAHOBJICHHBIE B IIPOJIETE TTPOMEXYTOYHBIE KOJIBIIA.

13.2.5. JIudtel. B OOMBIMMHCTBE ASUCTBYIOIUX MeUeH SKCILTyaTUPYIOTCS CTEPKHEBEIE
JUAQTHI, B HOBBIX — TpyOYaTkIE.

CrepxHeBbIe TUGTH B BUjle TaOApUTHOM MIaXThl OOBEAMHEHBI ¢ JICCTHUYHON KIETKOM
B obmuit kapkac (puc.13.25) 1 MMEIOT BBIXOIBI Ha IUIONIAJKK €Y U BO3IyXOHArpeBa-
Teneit. Haj maxroit mudra pasmeraetcs yreluieHHOEe MaIIMHHOE OT/AEJICHIE, a4 Ha YPOB-
HE 3eMJIM K TIIaxTe TOIXOIUT MOHOPEbC IS ojavu Ipy3oB. Kapkac nMeeT BepTUKAIb-
HYIO OITOpY Ha (GpyHIAMEHT U JIBe WM Oojiee TOPU3OHTAIBHBIE OTOphl. Ha cTaphix mevax,
IpYU HEOOJIBITIOM BO3BBINICHUM JIMPTa HaJ OMDKAWININM BO3JAyXOHArpeBareieM, ero ro-
PU3OHTATBHAS OIlOpa YCTpaWBaJach Ha YPOBHE KYIIOJa ITOCICIHETO, MPU TOPU30HTAIb-
HOM IIPEBBINICHUN — Ha BEPIMWHE OAIHU WIM TPCHOTH, YCTAHABIMBACMON Ha BO3IYXO-
Harpesaresie. IIpu 5ToM B IDTOCKOCTU OOJIBINCH THOKOCTH JIUPTA JeTaTIUCh TBE TOPU30H -
TaJIBHBIX OIIOPHI, 3AIMEMIISIONINX €r0 KOHCOMb. KOHCTPYKITUS OMOop JOIXKHA 00ecTIevn-
BaTh BO3MOXHOCTH HE3aBUCHUMOTO TEMIIEPATYPHOTO TIepeMeleHus TudhTa OTHOCUTEIb-
HO BozayxoHarpeparess. CTopoHa kapkaca nudra, oopallleHHas K JOMEHHOM ITeYu, U
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Puc.13.24. TpaHcmiopTepHad rajepes
1 — Tpybuarad rajepes; 2 — 1UIoniagka roJgoBHoro 6apabaHa; 3 — Kadaiollascsa omnopa; 4 — KOJOII-
HUKOBad TDTOMAAKA; 5 — TOMEHHAd Teub; 6 — paMbl JUTSHHOTO gBOPA; 7 — HEMOABUXKHASI OTIOPa;
& — TpaHcmopTep; 9 — OTceK, UCIIOIb3YeMbIH I BEHTUIS U
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Puc.13.25. Tpenora i onmpaHusd JudgTa Ha BO3AyXOHaTrpeBarellb

1 — TopuM3OHTAJIBHBIC CBI3M; 2 — TpeHora M3 Tpyd; 3 — KOJBIIO Ha BO3gyxoHarpesarese; 4 — TO-
YEHBIH cTePkKeHb T obecTieueHUs He3aBUCHMOTO TeMIIePaTyPHOTO TiepeMellleHUs KOHCTPYKITHH;
5 — xectKag guapparma; 6 — pedpo 11 Iepegadl Harpy3Ku Ha 000JIOUKY
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JIPYTHE CTEHBI MAaxThl TU(PTa OOIIUBAIOTCS BOTHUCTOU CTANBIO, 8 OCTATBHON MEPUMETD —
CTaJIbHOU ceTKOM. HacTuir IeCTHUIT W TUIOMIAJ0K JIeJaeTcs perreTdaTeiMy 13 Tonoc. Ha-
MpaBISIIONIe JTU(GTa W3TOTABIWBAIOTCI W MOHTHUPYIOTCS C MOBBINICHHONW TOYHOCTBIO,
obecreurBarIleii OeCIPEIITCTBEHHOE IBIDKCHUE €T0 KaOWHBI.

Tpyouamasa cucmema Au@ma ¢ ONMpPAHWUEM Ha IBUICYJIOBUTENb MpejCTaBIeHa Ha
puc.13.26. OHa ocCylIecTBIIeHA MO cXeMe raGapUTHOTO KPYIJIOIO CTEepXXHS ¢ KaOWHOMI
nudTa, pacroloXeHHOU BHYTPU ODONOYKW, U JIECTHHUIIAMWA B BUIE TabapUTHON IIpo-
CTPAHCTBEHHOU IIAXThI, YCTAHABIMBAEMON BIUIOTHYIO K IWIMHIPUIECKOMY CTEPKHIO
mudTta. Takoe peleHUe CTANO BO3MOXHBIM Onarofiapsi yCTAaHOBKE JM(pTa BHE rasoorac-
HOW 30HBI JIOMEHHOM ITEYN.
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Puic.13.26. JIudt B Buge Kpyrimoil Tpyos!
1 — ropusoHTaNBHAg omopa audTa; 2 — KOIbIAa XEeCTKOCTH; 3 — BBIXOABI HA JECTHUIHYIO ITaXTy
nudra; 4 - MBUTEYJIOBUTEIb; 5 — 3AaHUEe TOMEHHOW IeUd; 6 — TepexoaHble IUIOIAaaKu; 7 — 3gaHne
BO3pyXOHATpeBaresei
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s mmpoxojia BHYTPh OOOJIOUKY TPEIYCMOTPEHBI BBIPE3BI, OKAUMIICHHBIE MO IIepU-
METPY MECTHBIMU YCWICHUSIMU. MIMEIOTCS TaKKe OTBEPCTHS, 00eCIIeUrBaOIINE HEOOXO-
JMIAMYIO as3paltiio coopyxkeHust. CBepXy IMaxXThl YCTAHABJIMBACTCS YTSIUICHHOE MAITMHHOE
nometeHre. [lepexoaHple WIOMAIKN ¢ T Ta CO3al0T BO3MOXHOCTh IIepexo/ia Ha KOH-
CTPYKITUH JOMECHHOM ITeUr, 3/TaHue ITeYd W KYITOJIbHBIC IUIOMAIKH BO3IyXOHATpeBaTes,
a ero JIECTHUIIBI JIAI0T BO3MOXHOCTB OTKAa3aThCcs OT YCTPOUCTBA JIECTHHIL ITHLICYIOBH-
Tenst. Pa3bmBKa ocTaHOBOK JIM(PTA WM KOHCTPYKITHE JTUdTAa MEXITy HUMHU JIeTaeTcs ¢ yde-
TOM MAaKCUMAITBHONU YHHUMUKAIIMN TTOCIESTHUX, YTO JOCTUTACTCS MCIIOIh30BAHUEM YKIIO-
Ha JOCTATOYHO JUTMHHBIX IEPEXOHBIX TLIOIIAIOK.

Omnupanue Judra Ha MHUICYIOBUATEIH PEICHO C ITOMOIIBI0 TOPU3OHTAIBHBIX CBA3CH,
3aKPEIUICHHBIX K KOJIBIIAM YCWJICHUS OOOJIOUEK TBUICYJOBUATENS W JUPTA. DTH CBIAZH
3aKPEIUISIIOTCST TaK, YTO 00ECTIeYMBAIOT CBOOOIY HE3aBUCUMOTO BEPTHUKAIBHOIO IIEpeMe-
IMeHusT KOHCTpyKIni. CedeHre CBA3eil YCTAHABIMBACTCI C YUYETOM MX PaOOTHI HA M3THO
OT CODCTBEHHOTO Beca. B CBS3M C YBEJIMYECHHON XECTKOCTBIO ODOJIOUKM JTuU(dpTa OKaza-
JIOCh BO3MOXHBIM OTPAaHUYUTHCS OJTHONM TOPU3OHTATBEHOM OITOPO# BMECTO JIBYX.

Jupm coroxuposauHsiii ¢ mpyboi Ha msaey. Ha HEKOTOpPBIX AOMEHHBIX IIc4ax
OOJIBITIOTO0 O0BEeMa TIPUMEHEHA OPUTHMHAIbHAS KOHCTPYKIIMS M3 TPEX CBI3aHHBIX MEXITY
co00# KOJBIIEBBIX 00OIOYEK, B OMHOM M3 KOTOPBIX pasMellleH caM JUT, B JAPYrom —
KabeJIbHBIE TPACChl, a TPEThsI WCIIOJIB30BAHA IS 3aKPEIUICHUS B HEUl TPYOBI IS TIO-
CTAaHOBKU ITeud Ha Tsry. IlociaepHsss KpenuTcs K HapyXHOU Hecylleil oboIouKe Tax,
qTOOBI OBLUTA OOecIicUeHa €¢ He3aBUCHMAasl TeMIlepartypHas medopMmaliusi mpu Harpese
OT TIPOXOSIIETO Yepe3 Hee Topsiero Bo3ayxa. Tpu yKazaHHBIE OOOJIOYKH pacliojara-
0TCS IO PaBHOCTOPOHHEMY TPEYTOJIBHUKY. Takoid TPEyroJbHUK PACCUMTHIBAETCS Kak
elMHad cucTreMa (3aIleMJICHHBIN B (yHIaMeHTe CTEepXeHb), B KOTOPOH IIOIepeUHbIC
CWJIBI OT TOPU3OHTAIBHOM HATPY3KM BOCIIPMHUMAIOTCS CUCTEMOM B BUJE KECTKUX pac-
MMOPOK M MECTHBIX cBsizeil. Takum obpazomM, oTajaeT HeoOXOAUMOCTh TOPU3OHTAIH-
HOTO 3aKperuieHus O000JI0YCK Ha COCEIHHME COOPYXEHUs, KaK ObUIO B IIPEABIIYIIAX
KOHCTpYKIIMSIX. Oboouka nugTa radapuTHas muamMeTpoMm 3250 MM, 000JI0YKH Kabellb-
HOIT IMIaxXThl U TPyObl Ha TIATYy MMEIOT BHMU3Y auameTp 3800 MM, a 3aTeM, II0 MEpe CO-
KpalleHusT YKiciia KaOeJIbHBIX IIPOBOIOK M YMCHBIICHUS AHMAMETpa caMoil TpyObl Ha
TATY, TaKKe IepexoadaT Ha auameTp 3250 MM. Bce 000I0YKM YXKECTOYCHBI KOJBIIEBBI-
MU pedpaMi, KOTOPbIE OJHOBPEMEHHO MCIIOIB3YIOTCS JUIS KPETUIEHUS TTPUMBIKAIOTIX
MIePEXOHBIX IUTOMAJOK U KabeTbHBIX MOCTHUKOB. TolmuHa o0000YeK KoaeOieTcs B
npegenax 10-14 M.

JsyxsapycHoie augmol. B CBI3M ¢ yBEJIMICHUEM BBICOT JIOMEHHBIX IT€UEH U TEM, UTO
CYIIIECTBYIOIeE OOOPYIOBaHME JUPTOB OMpEe/IsieT MAKCUMAIBHYIO BBICOTY €ro IMaxThl
60,0 MeTpaMu, TIPUMEHSIOTCS JIBA TTOCIEAOBATEIBHO JCHUCTBYIONINX U Ta: IIEPBBIA — 10
YPOBHSI KOJOIMHUKOBOM TUIOIIAJKKA, BTOPOH, TAKXKE TPyOUATOTO CEUCHUS, YCTAHOBICH Ha
KOJIOITHUKOBOH TUTOIIAZKe W TIpeHaA3HAYCH JUTS OOCTYKHMBAHUS TUIONIAJI0K KOJMOITHUKA.
OH WMeeT JIBe TOPU3OHTATBHBIC OIOPHI Ha Ta300TBOJABI IIe4YH. B MecTax MpUMBIKAHUS
9THUX OIOp Ha CTBOJIE MU(Ta M Ha Ta300TBOJAX IIPEAYCMOTPEHBI KOJIbIIEBBIC pedpa XKecT-
KOCTH.

13.2.6. TI'azoouncTKa. ['a300YMCTKI IIpeTHA3HAYCHB I OUYMCTKA TOMEHHOTO KO-
JIOITHUKOBOTO Ta3a OT IbUIM C IIEJBI0 BO3MOXHOCTHA €ro WCITOJIB30BAHUS B KauecCTBE
SHEPrOHOCHUTENs. PacrionaraioTcsi COOpyXeHUSI Ta300YUCTKU I10CHe IThUICYJIOBUTEIS U
COEJTMHSIOTCS ¢ HAM CITeIMATIBHBIM Ta30IIPOBOIOM.

KomItoHOBKA Ta300YUCTKH 3aBUCUT OT IIPUHSTON TEXHOJOTHYECKOM CXEMBI OUKCT-
KA Ta3za U KOJIWYECTBA CTyIleHed oumcTku. OCHOBHBIM aIlllapaTOM Ta300YMCTKU CIIy-
KHUT CKpyoOep, obecTieunBaOIIUT IpyOyI0 OYUCTKY Ta3a OT IBUIK JO €€ COJCPXKAHUS
0,6-1,8 r/mm3.
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Kopnyc ckpybbepa
(puc.13.27)  BBITIOTHSIETCS
B BUIC ITWIMHAPUYCCKON
OOOJIOYKKA JHaMETpOM 8-
9M ¢ KOHMYECKUMH JTHU-
meM U Kynoiaom. Jlig
CKpyOOepoB OOJIBIIHUX T€O-
METPUIECKUX pa3MepoB
BO3MOXHO YCTPOHCTBO
cheprIeCKUX  KYIIOJIOB U
cheprIECKUX  TIEPEXOJIOB
MWIMHAPUICCKON YacTu B
KOHWYECKOE JTHUIINEC WIK
MePEeXOJIHBIX Y3I0B IpyTokt
TeOMETPUIECKON (POPMBI.

Bokpyr ckpybbepa ycr-
pauBarOTCS KOJIBIIEBBIE TUIO-
IMAJKA UL OOCTYKUBAHUS
KOJIBITEBBIX TPYOOITPOBOJIOB
opoteHud. Kopiryc ckpy0-
Oepa B OOIBIIMHCTBE CIIy-
yaeB BBIMTOJHSIETCS W3 Ma-
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Puc.13.27. Kopnyc ckpybbepa
a — obuuit BuA; 6 — KOoxXyX; I — cKpyOOep; 2 — ra3olpoBOj
TPSA3HOTO Taza; 3 — BOAOOTHAENIUTeNb;, 4 — Tpyda BeHtypu; 5 -

Ta30TMPOBOA TOIYIYUCTOTO Tasa; 6 — Ta30MpPOBOJ YUCTOTO Ta3a;
7 — OmopHI cKpyoOOepa; & — OMOPHI BOTOOTAETUTEN; 9 — OTOPHI
razomnpoBoja; I0 - JecTHMYHasd KieTka,; 11 — KOJbIlleBbIe
wromaaku; 12 — moxu; 13 — onopHbIe pedpa KoxXyxa cKpyoodepa

JIOYTJICPOIIUCTON CTATA TOJI-
muHoi 12-16 MMm. B 30mHax
mmepexofia IMIAHIPUIECKOL
4acTh B KOHUYECKUE TONI-
IIMHA JIACTOB yBeanumBaeTcsd g0 20 -25 MmMm. B mocienHee BpeMsi, YIUTBIBAS 3HAYUTCIIh-
HYI0 XUMIIECKYIO arpeCCUBHOCTD ITOZaBaeMOM B CKpyOOep BOJIBI, HAXOIUT IIPUMCHEHUE
JIUIST X KOPIIYCOB HEepXKaBeINas cTalb, Hampumep, Mapky 08X13 u T.11. Kopiryc ckpyO-
Oepa omMpaeTcs HA MOCTAMEHT U3 CTATBHBIX WK XeJIe300eTOHHBIX KOJOHH ¢ TOMOIIBIO
OITOPHBIX Y3JIOB B BUJIE CUCTEMBI BEPTUKAIBHBIX pedep.

st obecrieueHus ChaeayIoNieii CTYIICHU OYNCTKH YCTAHABIMBAIOTCS 34eKmpopuibm-
Ppbl, KOHCTPYKTHUBHBIE PEIIeHUs KOTOPHIX aHATOTUYHBI PENICHUSIM CKpyoOepoB. B Bepx-
Helt 9acTu 2IeKTpodIBTpa yCcTpauBaeTcs OalouHast KJIEeTKa IS MTOMBECKU K Hell Tpyo
OCAJIUTEIIBHBIX 2IEKTPONOB. [Ipu MPOeKTUPOBAHUM HEOOXOJAMMO OOECIICUUTH JOCTATOY-
HYIO XECTKOCTh OaJOK, T.K. IPU WX ITPOTHOaX BechbMa JUIMHHBIC TPYOBI OCATUTEIHHBIX
SIIEKTPOJIOB COITPUKACAIOTCS MEXY COOOM 1 ¢ KOPITYCOM.

Kpome Toro, ropr30HTAIBHOCTE OATOK 00eCIIeYBacT HATUIME HaJl HUMH pPaBHOMEP-
HOTO ¢JIoSI BOJIBI. B mociieiHee BpeMst TTOIYYWIA PACIIPOCTPAHEHUS Ta3009MCTKH B KOTO-
PBIX YCTAaHaBIUBAIOTCSI TPYOHI « BeHTYpH», BOTOOTICIUTEIN W KAIUICYIOBUTCIII.

Tpy6sl «BenTypr», Kak IMPaBWIO, ITOCTABISIOTCS B KAYECTBE TEXHOJIOTUISCKOTO 000-
DPYJIOBAaHUS 1 0OECIICUYNBAIOT KOATYJISIITHIO YACTUIT MBUIM B Ta3e, OYMCTKY OT KPYIHBIX U
CPEHUX YACTHIL Ta3a, IMPOXOJISIIETro Yepe3 MOIMHYIO BOIAIHYIO 3aBECY.

Bodoomodeaumeau u xanaeyiogumeay BBIIOJHIIOTCS B BUIC ITWIMHAPUYECKUX CO-
CYIIOB aMeTpoM 4—4,5 M ¢ KOHMYCCKUM KYITOJIOM W JHUIIEM, OOBIYHO 3HAYUTEIBHOMN
BBICOTBI — O 25-28 M.

IIpu IPOEKTUPOBAHUM WX OCOOOTO BHUMAHUS TpeOyeT oOecIiedeHre MPOYHOCTH Ka-
CaTeIbHOTO IIOBOJIA, BBITOIHIEMOrO OOBIMHO B BHJIC JHUCTOBOM IPSIMOYTOJIBHONM 000-
JIOUYKK ¢ pedpamMu U3 TIOIepevHbIX paM. KpoMe Toro, Gosblliasi BBICOTA COCYIOB U BO3-
MOXHas UX BHOpaIls BO BpeMs SKCIUIyaTallud TpeOyeT oOecIeueHUs UX KECTKOCTH B
TOPU3OHTATBHOM HAITpaBICHUH.
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I[J'[ﬂ CHIDKCHMA JABJICHMA Ta3a IIOCIC €0 OUNCTKM YCTAaHABIMBACTCA OPOCCCIbHAA
TpYIIIIA. HpI/I IIPOXOXKICHNHN YCPeC3 HEC Ia3a BOZHUKAIOT 3HAYUTC/IILHBIC HCYPABHOBCIIICH -
HBIC CHIIBI 1 BI/I6paL[I/IOHHBIC Bo3jieiicTBUSA. C IICJIBI0 UCKIIOYCHUS IIepecaym nx Ha oOC-
TAJIBHBIC KOHCTPYKIIMM Ta3004YUCTKU I10J APOCCECIbHYI TPDYIIILY HEOOXOIMMO yCTaHaBIN-
BaThb OIIOpY IMOBBINIEHHON XECTKOCTH — }KCH6306CTOHHYIO WIN MCTAJULIMYCCKYIO C obeTo-
HHUPOBAHUECM KOJIOHH.

1t a30np0606b1 easooqucmku IPOCKTUPYIOTCA B COOTBETCTBUN ¢ PCKOMCHIAITMAMM TIaBbL 17.

13.3. MATEPHAIIBI KOHCTPYKITA

B tabimmax 13.1 1 13.2 IpHBOISTCS PeKOMEHAAMN 110 KOHKPETHOMY MPUMEHCHUIO
Pa3TMIHBIX MApOK CTaIU /IS COOPYXEHUI W Y3JI0B JOMEHHOIO KOMILUIEKCA, YIUTHIBAIO-
mue creluUIHOCTh UX PEIICHUN U YCIOBUI ITIPOU3BOCTBRA.

Ta6moa 13.1

NoNe

o Bun KoHCTpYKIIMH Mapka cramm

1. Koxyx moMeHHBIX Ileueil Maoro C 345-3 mo TOCT 27772-88* (pexoMeHIyeTCST
1 cpefHero oobeMa (1o 3000 M3) cranp 091'2C-12 o T'OCT 19281-89%)

2. To xe, 11 6ONBIINX OOBEMOB ctanb 1612AD-1III - 21eKTpoIITIaKOBOTO

neperiaBa mo TY-14-1-1779-76 wiun
cranp 06I2M®PB no TY 14-1-4010-85

3. Kozxyxu Bosgyxonarpesateseil u Bo3nyxo-|C 345-4 mo TOCT 27772-88* (pekoMeHmyeTcs
TIPOBOJIOB TOPAYETO U XOJIOMHOTO AyThd  |cTains 0912C-15 T'OCT 19281-89*

IIpumeneHUe cTajell APYrMx MapoK BO3MOXHO TOJIBKO B CIydyae COOTBETCTBUST WX
CBOMCTB TPEOOBAHMAM DKCIUTyaTallTMd COOPYXEHUI (TeMIepaTypa, YPOBEHBb HaIlpstKe-
HUH, MTAKINIHOCT U T.I1.) U TP YCIOBHUU COTJIACOBAHUS IMPOSKTHONW OpTaHU3aIIhCH.

Mapku ctanu g Apyrux KOHCTPYKIU onpenersatorcs cortacuo CHull 11-23-81* u
BhITyIIeHHBIX B 1983 r. [IHW M IpoeKTCTAIBKOHCTPpYKIMEH «PeKoMeHIAITMIA 110 IIpUMeE-
HEHUIO CTAIM JUIS CTAIBHBIX KOHCTPYKIIWM 37aHUN W COOpyxXeHWit». IIpu 3TOM KOHCT-
DYKITHH OTHOCSITCSI K CIEIYIOIIAM IPYIIIIaM:

Tabmoa 13.2

Tun

. HauMmeHoBaHMe KOHCTPYKIIWH I'pymImsl KOHCTPYKIIUHA
KOHCTPYKITHH
1 2 3
JluctoBhie Koxyxu TBUTeyT0BUTENS, TAa30MPOBOM TPA3HOTO Tasa, 1

KOHCTPYKIIUM | OTIOpHBIE Y37, pedpa KeCTKOCTH, Pa3beTUHUTEITbHBIE
CTEeHKM W TATPYOKU COCYIOB;

TIpoure Ta30BOMYXOMPOBOIBI, PAOOTAIOIINE C BHYTPEHHIM
nmarrmerreM 0,07 MIla u 6ornee (KkpoMe yKa3aHHBIX BBITIIE )

TpyOsI B3ITHA IIeUn HA TATY, UWIMHAPUUCSCKUH CTBOJI 2
mmdTa, Ta30BO3AYXOMPOBOABI C BHYTPEHHUM JaBICHU-
em ot 0,02 mo 0,07 MIla (kpoMe yKa3aHHBIX BHIIIIE B
rpyntme 1), OyHkepa

T'azonpoBoasl, paboTawlue ¢ BHYTPEHHUM JaBJICHU- 3
eM 0 0,02 MIla u BO3IyXOIIPOBOARI, PabOTAIOIINE C
BHyTpeHHUM garineHueM ot 0,01 go 0,02 MIla

BoszayxonmpoBoasl, padoTaloine ¢ BHyTPeHHUM AaBiie- 4
HueM go 0,01 Mlla
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IIpodoaxcenue maba.13.2

1 2 3

CrepxHeBble | bamku HaKJIOHHOTO MOCTa: TJIABHBIE TOAPEThCOBHIC, 1
KOHCTPYKIIUM | TIoTiepevyHble, OaTku pabodmnx TUTOMAJ0K IO TTOABIK-
HOIl Xeml.Jop. cOCTaB, OTIOPHBIE MUJIOHBI HAKJIOHHOTO
MOcTa, ToAOaTaHCUpHBIe OaTKW, paMbl KOJIOITHUKO-
BOTO YCTPOMCTBa IleuM, MOHTaXHas OajKka ¢ OIIOpO,
TJIaBHBIe OalKW KOJOITHWKOBOW IUTONIAIKW, KOHBEH-
epHag rajepes TIUXTOTOMAYH C OMOpaMH, OATKW IO
TPOXOTHl OYHKEPHOM 3CTakambl, OAIKHU IS ITOABECKH
BO3IYXOIPOBOIA TOPSIIETO AYTHS;

To xe PenreTyaTeiii cTBOM JIK@Ta, OMOpa TPYOHBI B3ATHSA TEUN 2
Ha TATY, TIpUeMHasd BOPOHKA KOJONTHWKA, KOTEP TIhI-
JIeyITOBUTEIS, Hecylllle KOHCTPYKIIUH TTOAOYHKepPHOTO
TIOMeTIeH U, PaMbl JIUTEHHOTO MBOpa, 3MaHUSI BO3IY-
XOHarpeBaTellel W KOJONTHUKOBOTO TOABEMHUKA, KO-
JIOHHBI TI€YH, OTIOPHI MBUICYTIOBUTET

13.4. PACYET KOHCTPYKITUI KOMILTEKCA TJOMEHHBIX TTIEYEN

13.4.1. OcHoBHble MoONOXKeHHA. PacdyeT KOHCTPYKIIMIT KOMIUIEKCA JOMCHHBIX IIeYeit
MIPOM3BOINTCS cormacHo meiicTByiomemy CHull ¢ yieToM OpHUBeAeHHBIX HIDKE CIICITH-
¢UIeCKIX YCIOBUU PKCIDIyaTaIldM, B IICPBYIO OUepelb CIICIMATLHBIX HArpy30K 1 BO3-
MeICTBUIA, a TAKKe OPUTUHAIBHEIX PacUeTHO-TEOPETUICCKUX MCCICHOBAHMIA, KacarollmX-
¢Sl OTHCIBHBIX METOJOB OMpeAeIeHUST HAIpPSTKeHHO-IehOpMUPOBAHHOTO COCTOSHUSI, B
YaCTHOCTH, ODOTOYCTHBIX KOHCTPYKITIA.

VuureBast CIeITUPUIHOCTD Psila HATPY30K 1 BO3ICUCTBUN KOMILIEKCOB, IPUBOIUTCI
nx knaccudukamus cornacHo CHull «Harpysku 1 BO3ICHACTBUS .

K BpemMeHHBIM [IIUTEIBHBIM OTHOCSITCS: Macca CTAIlMOHAPHOIO O0OpYIOBAHUS
(BKTIOYAsT OOBIYHBIC TUHAMUYECKUE BO3JCHCTBUS U TOPMOXKCHUE), MACCHI OOBIYHBIX ITPH
9KCIUTyaTallu OCAJKOB W OTJIOXEHWH (IIbUTb, KOHJEHCAT M T.I.), JaBICHHUE OOBIYHOM
MHTCHCUBHOCTHA Ta30B, XHWAKOCTSII M CBHIIIyYNMX MATCpPHUAIOB, BIMSHUE SKCILIyaTaIlIOH-
HOIf TeMIIepaTyphl IIpW HOPMATbHON paboTe COOPYKEHMI ¢ YISTOM TeMIICpaTyphl 3aMbI-
KaHWS KOHCTPYKIWYA TP MOHTAaXeE.

K xpaTkoBpeMeHHBIM OTHOCITCS HEPeTrYJISIPHO BO3HUKAIOIINE BpeMeHHbBIC Harpy3KM:
MOBEINIICHHOE BO3ICHCTBIIC BPeMEHHBIX HArpy30K Ha pabodmx IUTOIMagKax IIpU PeMOH-
TaX, BO3MOXHOE KPaTKOBPEMCHHOE YBEIMUCHUE IWHAMUUYCCKMX HArpy30K, BO3HHKAIO-
VX IIpA HOPMAIBHO paboTe oOOpyIoBaHMsI, TMHAMUYCCKIEC HArpy3KH, BO3HUKAIOIIE
IpHY IIycKe 0OOpYIOBAaHWSA C IATCIBHBIM ITUKIOM ACHCTBUSI, OTKIOHCHUSI B JTABICHMIX
CHIIIYYNX MaTepHaIoB, XUIKOCTEH, Ta30B M T.J., BPEMCHHBIC HArpy3KW, BO3HHWKAIOIIIIC
IpY CTPOUTEILCTBE WIM PEMOHTE COOPYXCHWI W HpU WX WCIBITAHUM, HepeTyIspHble
OTKJIIOHCHUS PKCIDTYaTaITHOHHO TeMIIepaTyphl.

K ocobpIM oTHOCATCS: HepeTy/IIpHO BO3HUKAIOIIE HATPY3KH, UMCIOIIC aBapHUiiHbII
XapakTep WIA BO3ZHUKAIOIINE [IPU HAPYIICHUU PEXUMOB pabOTHI (3acTpeBaHUEe U OOPBIB
CKWIIOB, aBapuiHOE TMHAMUYCCKOE BO3ICUCTBHEC KOHYCOB M OaTaHCHpPOB M JIPYrHUe aBa-
pum oOOpY/IOBAaHUS), BPEMEHHBIC CIyYalHbIe HATPY3KH, BO3HUKAIOIINE IIPA MOHTAXKE,
JMABICHUE CHIMYINX MaTepHaIoB, XKWIKOCTeI 1 ra3oB, BO3HUKAIOIISe IIPW HapyIIeHAN
HOPMAJIBHOTO pPEXMMa SKCIUTyaTaltuy (IIpeKpallieHue YAaJIeHUs TbUIM W3 ITbLICYIOBH-
Tellell, 3HAYNTEIbHOE OTIOXCHIEe KOHIeHCATa B Ta30IIPOBOIAX, 3aCOPCHUE BOIOOTBOIIMN-
KOB, OOBAJBI, B3PBIBBI), TeMIIepaTypHbIE HATPY3KW, BO3HUKAWOIINE B PE3YJIbTATE paspy-
mreHusa GyTepoBKH, XOIOAWILHAKOB 1 T.JI., CCHCMUIEeCKIE Harpy3KH.
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IIpu orpesieleHUM pacueTHBIX HAIPSDKCHUM CIIe/lyeT YUYUTHIBATh OJHOBPEMEHHO BO3-
JIECTBHE TOJBKO OFHON OCO0OU HATPY3KH. B OCTAIBHOM IIPU OIpe/leSICHUH HArpy30K U
WX COYETAHUI CIIeyeT pyKOBOJICTBOBATECH TonoxeHussMu CHull «Harpysku 1 Bosfeii-
CTBUSI».

IIpu pacdere BozayxOHATpeBaTeIeHt W JPYIUX COOPYXEHHM, ITOIBEPXKECHHBIX IEpe-
MECHHOMY BO3JIECTBHIO BHYTPEHHETO ABJICHUS, CIEAYeT YIUTHIBATH ITPOJIODKUTEIH-
HOCTh 3KCIDTyaTalldW COOPYXEHUN M KOJIMICCTBO ITUKIIOB COIIACHO 3a/IAHUI0 TEXHOJO-
TUYECKOT OpraHu3aIuy 3a IIePUOJT SKCILTYaTaITAN.

13.4.2. Harpys3ku u Bo3nelictBusi. Hioke TIpUBOIATCA NaHHBIE II0 OTAECIBHBIM BHUIAM
Harpy30K, KOTOpbIe MPUHUMAIOTCS MPU IIPOSKTUPOBAHUYN B CIydae OTCYTCTBUS CITCITH-
QTBHBIX YKA3aHUH OT TEXHOJIOTHYCCKUX OpTaHU3aITAA.
¢ HopwmaTuBHBIC HATPY3KU JUIST TA30BO3AYXOIIPOBOJIOB.

B razompoBosax rps3HOTO raza Harpyska OT OTIOXECHUHN IbUIM BHYTPHU TPyOOITPOBO-
0B (YCIIOBHO BKIIIOYAST MAaccy HApYXKXHOTO OOJeleHECHUs) B TIpejesiax yIIOB HaKJIOHA
TpyOOIIPOBOJIa K TOPU30HTY OT 0° 10 20° mpuHUMaeTcs 110 Tadn.13.3, a Ipu yriie HaKJIO-
Ha 40° u 6osee — B pasMepe 10 % oT MaKcMMAaTbHOM Harpy3Ku. Belrrunta Harpy3Ku Ipua
IPOMEXYTOYHBIX 3HAYCHUSX yIVIa HAKJIOHA MPUHUMAETCS [0 WHTEPIIONAIui. B ciydyae
BO3MOXHOCTA OTJIOXKEHUS ITMHKUTA BEIWYMHA HATPY3KU TIPUHUMAETCS 10 COOTBETCT-
BYIOIIIEMY 3aJIaHUTO.

Ta6mmma 13.3

3amonHeHue
HaumenoBanue KpaTKoBpeMeHHasd Harpys3Ka
. (xp D TPY3Ka) Ilpumeyanue
KOHCTPYKIUH B % OT IUIONIAAHN TIOTIEPEUHOTO
CeueHMs Ta30MpoOBOa

T'opHU30HTATBHBIN Ta30MIPOBOJ, 40 IIpu pacdere coOCTBEHHO
TPA3HOTO Ta3a (omHa TpyOa) TPYOBI U OTIOp TION Hee
Be u Oosee TpyoO:

I OOJIBIION TPYOBI 40 IIpu pacdere oOIIUX OIOP

JJISE OCTAIBHBIX TPYO 24

IS Ta30IIpOBOIOB TMOJYIHUCTOTO Ta3a HAarpy3ka OT BCEX OTJIOXEHUN IMPUHUMACTCS B
MMOJIOBUHHOM pa3Mepe CPaBHUTEIBHO € HArpy3Kamu JUTS COOTBETCTBYIOIIHUX Ta30MIpPOBO-
JTOB TPSI3HOTO Tasza, HO C TeM, YTOOBI 9Ta Harpys3ka ObUra ObI HEe MEHee, YeM JUIS Ta3o-
MIPOBOMOB YUCTOTO Ta3a COOTBETCTBYIOIIETO TraMeTpa o Tadm.13.4.

B razompoBojiax YMCTOrO raza Harpys3ka OT OTIOXEHHWH KOHJeHcaTa BHYTPU Tpyo
(YCJIIOBHO BKJIIOYAST M MAcCy HApYXHOTO OOJe/lleHeHUs) B IIpejieiaX YIIOB HaKJIOHA TPY-
OompoBoia K ropu3oHTy oT 0° 1o 10° IpuHUMAETCS MaKCUMAJIbHOM 110 Ta61.13.4, a mpu
yole HakJoHa 40° u 6oee — B pasMepe 10 % oT MakcuMmanbHO#N. [Ipr TTpOMEKYTOTHBIX
3HAYCHUSIX yIIa HAKJIOHA HATPy3Ka UCUYUCISIETCS 10 MHTEPITOISITAN.

IIpu sTOM JUIS OTACIBHBIX MIPUITOMHATHIX YIACTKOB I'a30IIPOBOJA, W3 KOTOPBIX 00eC-
MeYeHOo CTeKaHWe KOHJIeHCAaTa, HArpy3Ky MOXHO IPUHUMATh B ITOJOBHHHOM pasMepe, a
JUIST OTJIETBHBIX MOHIMKEHHBIX YYACTKOB, B KOTOPBIE BO3MOXEH CTOK, HArpy3Ka yBEJIMIU-
Baetcs Ha 40 %.

BenmuuuHbl Harpy3ok B Ta01.13.4 IpuBeACHBI IS ClIydast, KOTJa pacCTOSHUE OT TOY-
KW, COOTBETCTBYIOIIEH BEpXHEMY YPOBHIO TPYOBI, /10 OJICKAMIIIETO BOMOOTBO/A HE IIpe-
BeimaeT 100 M 1 mpu yKiIoHe rasompopoaa He < 0,005.

Harpyska oT HapyXHOTro oOJIeIeHEHUS UL BO3JIYXOIIPOBOJIOB TOPSIYETO U XOJIOIHOTO
ITyThsl HE YIUTBIBAETCS; JUTS BEHTWISIIHOHHOTO BO3YXOIIPOBOJIA €€ BeIMYMHA TTpUHHUMA-
ercd 1o puc.13.28 (kpaTkoBpeMeHHAas).
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Puc.13.28. Harpy3ka Ha TpyOOIpOBOALI OT OOJIeIecHEHHU

Ta6moa 13.4

T'opuszon- 3anonHeHne T'opuzon- 3amnoyiHeHne
TATHHBIH (KpaTKoBpeMeH- TaTbHBIA (KpaTKOoBpeMeH-
ra3omnpoBoj | Hasg Harpyska) B % | IIpumeuanue || rasonpoBon |Has Harpyska) B % | IlpuMedanue
YHUCTOTO Ta- | OT TUIOIMaAH TIOTIe- YHUCTOTO Ta- | OT TUIOMIAAH TIOTIe-
3a (IMaMeTp | peaTHOTO CeUeHUs 3a (TUaMeTp | peyHoro CceueHms
Tpyd B MM) |TazompoBoma TpyO B MM) |Ta3ompoBojia
500 70 IIpu pacuere 2200 15,5 IIpu pacuere
1 MeHee coOCTBEHHO 2400 14 coOCTBEHHO
600 62 TPYOBL 1 OLIOP 2600 12,5 TPYOBI U OIIOD
700 55 TOAL Hee 2800 12 TOAL Hee
800 46 3000 11
900 40 3200 10,5
1000 35 3500 10
1100 31 HBe u Gonee |[Ia 66mbIIeit IIpu pacuere
1200 28 TPyO TPYOBI 3aTI0IHEeHHe |OOLIHNX OIIop
1300 25 TIpUHUMAaeTCs TI0
1400 23 COOTBETCTBYIOIEMY
1500 21 TIYHKTY TaOJIUIIBI,
1600 20 JITIT OCTATBHBIX —
1800 18 B TTOJIOBUHHOM
2000 17 pasuepe

IIpuMevanue. B ciydae yKIagKi Ha OTHUX ONMOPaX HECKOJBKUX TPYOOIPOBOIOB Pa3THUHOTO
HasHAUYeHHWs CyMMapHas Harpyska Ha OIOPHI OT HUX NMPUHUMAETCS: UId Oojiee TIXKeIOW — MaKCH-

MalibHad, Ajid OCTAJIbHLBIX — MUHHUMAaJIbHad.

e HopmaTuBHAs ILIOTHOCTH MATePUATOB (DYTEPOBKM W 3AITOTHCHWM MPUHUMAIOTCS TIO

Tadm. 13.5.

Tabmoa 13.5

Marepuanst HopmMaTuBHas IJIOTHOCTh MaTepHalna B KI/M3
1 2
AcOecToBBIN KapTOH 800 -1200
AcbecT pacmyllleHbIH 340
AcOeCTOBEpMUKYITUT 300
beToH OTHeyIOpHBIH 1600 - 1900
Hwmac 1950
JWHacOBEIH JIETKOBEC 1200
Kupnny orHeyopHEIil B KJIagKe
ITaMOTHBIN Kiacca A 2100
TMaMOTHEIH Kitacca B 1900
ITaMOT-JIeTKOBEC 800 -1100
MYJUIUTOBBIH MK O-72 2500
BI'O-50 u 62 2400
TpeTeTbHBII 600 -700
MarHe3UTOBBIH 2500 -2900
JTOJIOMUTOBBIN 2600 - 2700
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IIpodoaxcenue maba.13.5

1 2

KaonuHOBEIH JIleTKOBeC 1300
Kaonun 2300
Kepamaur 500 -900
KepamaurobeToH 800 - 1400
KaonuHoBeie MaThI 150 -300
Kokc 500
KoxcoBast Mero4n 700
TIpD1h KOJTONTHUKOBAS 2000
Pyna xenesnasg

chIpas 2500 -3500

armoMepar 1600
TpenenpHasa 3achIIIKa 500
Topkper-Macca 1600 - 1700
YyryH Kupkuit 7200

B UYIIKax 6000
ITaMOT MOJIOTEIM 1600
MuxTta B foMeHHOH ITeun 1100
Hlnak 7oMeHHBIH XUAKUH 1800 -2000
Mlnax 7oMeHHBIH HaCHIIIBIO 1600
Mysmro-kpemHedeMucThie TTel MKPIT 340 340
CKoIUIeHUd KOHJIleHcaTa B ra3olpoBogax 1000
Hasens Ha ra3onpoBoabI 900

¢ HopmaTuBHBIC HArpy3KHW Ha ILIOMIAAKHA M JICCTHHIIBI 110 Tabm.13.6.

Taommua 13.6. HopMaTtuBHBIe Harpy3KH Ha IDIOIMAIKHA W JTSCTHUITEL
(BHE MeCT HEITOCPEACTBEHHOTO PACIIONOXECHUS 000PYIOBAHMS )

NoNe
Tt

KoHncTpykinn

HopMaTtuBHBEIE HAIPY3KH,
KH/M2 JIJISL pacUYETHBIX CEUCHUI

BpeMCHHadA KpaTKko-
JIIATCIIbHAA BpEeMCHHAa4d

Paboune 1mmomaaky JoOMeHHBIX ITedeil M JIUTENHBIX
JBOPOB; ITOIIaAKa B YPOBHE IIOAOIIBEI BO3IyXOHA-
TpeBaTenei

Paboume tutomaaky (YMCTHIH TTOM 3MaHW: KOOI~
HHUKOBOTO IOTHeMHNKA, BO3TYXOHATpeBaTelel, b~
JeyIOBUTEeH; padbodas IDTONaaKa caMOro IIbITe-
VIIOBUTENS; KOJONTHUKOBaS IIIOIIAAKA; IITOIIaaKa
OaJTaHCHUPOB U IUTONTAAKK BO3AyXoHarpeBaTesel, Ha
KOTOPBIX BO3MOXHO CKIaAMPOBaHHe KUPIINUA IIPKU
peMoHTax

Ilepexoauble IUIOMIANKH U JIECTHHUIIBI

IImomaaku oOCIyXUBaHUSI 000PYIOBaHUA 1
TeNIEXOTHBIE MOCTUKH

10 30

¢ HopwmaTupHOEe BHYTpeHHEe M30BITOUYHOE JaBICHHE IPUHUMACTCS IO 3aJ[AHUI0 Ha
MMPOEKTUPOBAHME, IPUYEM JUIST JOMEHHOM TIequ JaBiieHre MeXIy hypMaMy U KOJIOIIHH-
KOM TIPUHUMAETCS MEHSIIOIIUMCS 110 IIPSIMOJITMHEHHOMY 3aKOHY.

PacderHble maBiIeHUS: MPU WUCIBITAHWA HA TUIOTHOCTH IIPUHUMAIOTCS PABHBIMHU HOP-
MAaTHUBHOMY, KPOME JIOMEHHOI ITeYH 1 ra30IIpoBOa TPSI3HOTO Ta3a OT IIeYH JO IThLIeYJIO-
BUTEJIS, IS KOTOPBIX BEIWUYMHA JIABJICHUS YCTAHABIUBACTCS 0CO00 B 3aBUCUMOCTH OT WX
KOHCTPYKITAM; IPU UCIIBITAHWHA Ha IPOYHOCTH — MO Tadm.13.7.
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Taommua 13.7. PacuyeTHble BHyTpeHHIEe N30LITOUHBIC JABICHIUS
IpX UCIIBITAHUA HA IIPOYHOCTD

PacuerHble BHyTpeHHUE

NeNe Koncrpykimu JMaBIEHWS MPU UCITBITAHUH
T (KpaTKOoBpeMeHHas)
1. |Bo3ayxonpoBoj XOIOIHOTO AYThA B IIpeaeiax JOMEHHOTO 1,25P;
1Iexa; BO3MyXOHaTpeBaTelIn; BO3MYXOMPOBO TOPIIETO AYThS
2. |IIpmeynoBUTENb, Ta30MIPOBOA, TPI3HOTO Ta3a 3a IBUISYJIOBU- 1,25P,

TeJieM, CKpyOOephl, Ta30TPOBOJ MTOJYIHUCTOTO WIH YHCTOTO
rasa, 2JeKTpOGOUIBTPHI

T'azonpoBoa YMCTOTO ra3a 1,25P;
OO0111e3aBOACKON KOJLUIEKTOP YMCTOTO Ta3a 1,5P4
T'a3ompoBoI YMCTOTO ra3a OT APOCCEIBHOTO KilallaHa Ha 1,25P,

OTBOJE K BO3AyXOHaArpeBareiIdM JO TOPEIoK

IIpumevanusga: 1. HopMaTuBHOe M3OBITOUHOE AARIeHHUEe IIPUHUMaeTcsa: P; — B BO3IYIIHOM
TpakTte; P, - mon xoimonrtHukom; P3 — Tiepen JMUCTOBOW 3aiBUXKKOW; P4 — B MEXIIEXOBBIX Ta3omnpo-
Bomax. 2. JloMeHHas TeyYb M Ta30TPOBOJ IPA3HOTO Ta3a OT TeUr A0 MBUIeYIOBUTEIS Ha MTPOYHOCTH
BHYTPEHHUM JaBJIeHUEM He WCITBITHIBAIOTCI; OHO 3aMeHseTcd (HUIMIeCKUM KOHTPOJIeM KadecTBa
TITBOB, TIPOCBEUMBAHHEM, YITBTPA3BYKOBBIM METOJIOM W T.II.

¢ HopMaruBHEIE Harpy3kKu OT OTJIOXCHMS IIbUIA — Mo Tadm.13.8 u 13.9, mpu >TOM Ha-
Tpy3Ka OT TIBUTA HA HAPYXHON ITOBEPXHOCTHU TPYOOITPOBOJIOB, PACITOJIOXEHHBIX B paJlayce
100 M BOKPYT IOMEHHOW TIeYX, UCUMCIISCTCS, UCXOMS U3 YIJIA eCTECTBEHHOTO OTKOCA IThLITH,
pasHorO 35°, HO He Gosee 500 H/M? (cpelHsIsa) M TONBEKO KAaK KPATKOBPEMEHHAS M OCO-
Oas. Jng HakIOHHBIX (DoJee 25°) MOBEpXHOCTEH HATrpy3Ka IPUHUMACTCS 110 WHTEPIIONs-
1TUH, CUMTAsT, 9TO TIpH yIJIe HAKJIOHA 45° K TOPU3OHTY HArpy3Ka OT IIbLIM paBHA HYJTIO.

Ta6auma 13.8. HopMaTUBHBIC HATPY3KHM OT OTIOXCHUMA ITHLUTHA
Ha BHEITHUE CIUIONIHBIC TOKPHITHS (IIPU yIJIaX HAKJIOHA K TOPU3OHTY OT 0 10 25°)

NN HopMaTuBHEIe HATPY3KH,
o No 2 o
o KOoHCTpyKIiT H/m* nyig pacyeTHBIX codeTaHMit
BpeMeHHas JJIATeIbHAs KpaTKOBpeMeHHas
Konomaukosasd Iwionaaka He YUUTHIBaeTCA 500
IIpoune 1IOMIAAKKM KOJIOIIHHUKA He YUUTHIBaeTCA 200
3. Bce MOKpHITUA U IUIOIIAIKT B He YUUTHIBaeTCA 50
paauyce 100 M OT TOMEeHHOH Ie4yn

Tadomuma 13.9. HopMaTtvBHBIE HArpy3Ky OT OTIIOXKCHUEH
MTBUTA B TIBUICYJIOBUTEIISIX

HopmaTuBHbIe HArpy3ku B % 3a-

NoNo TIOJTHEHUA TIHUThI0 00beMa, TMOKa3aH-
Tt KoHcTpyxiuu HOTO Ha puc.13.29 1 pacyeTHBIX
COYeTaHUN
BpeMeHHas KpaTKo-
ocobas
JITUTeNbHAS | BpeMeHHasd
1. |IlepBUYHBIH 50 75 100 .
TTHIICYJIOBUTETH '
. Puc.13.29. MakcuManbHO
2.  |Bropuunsbrit 25 38 50
BO3MOXHOE OTIIOXeHUE TTHIUTH
TTHIICYJIOBUTETH

B IIBUICYIIOBUTEIIAX
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¢ HopwmatuBHBIC TeMIIepaTypbl KOHCTPYKIIUK IIPUHUMAIOTCS 110 Tadi. 13.10.

Tabauma 13.10. HopMaTuBHBIE TeMIIepaTyphbl MeTaLIa TPYOOIIPOBOJIOB 1 00OI0UYEeK

HopmaTuBHas TeMIlepaTypa MeTaa

NeNe Kouerpykuun IJIsL COYeTaHui Harpysok B °C
1T BpeMeHHas KpaTKo-
JTUTeNThHAT BpeMeHHas ocobas
1. HoMmeHHad mmedynp® 100 120 150
2. BosznyxoHnarpeparenn® 100 120 150
3. BoszayxonpoBoja ropsgyero ayTha 140 180 200
4. IIsuteynoBuTEIN 80 100 120
5. T'azomnpoBoa TpsA3HOTO rasa Ao 80 120 150
TIBUICYJTOBUTEIII, (yTepOBaHHBII
6. To xe, 3a IBUIEYJIOBUTEIIMU 50 75 100
yTepoBaHHBIH
To xe, HedyTepOBaHHBIH 200 250 300
8. T'a301poBOABLI UMCTOTO U TOJIyIUC- .
TOTO Ta3a, HeMYTEPOBAHHEIE B 3aBUCHMOCTH OT KIIMMATHYECKUX YCIOBUI
9. BoznyxonmpoBoj XOI0AHOTO AYTh, 140 170 200
HedyTepOBaHHBIH

* 3HAYEHHSI TEMITEPATYpP JOJCKHBI YUUTHIBATLCS IIPH pacdere GyTepoBaHHBIX KOHCTPYKIIHIA.

¢ BeTpoBas Harpyska yuurhiBaeTcsd cormacHo CHull.
e HopmaTtuBHBIC HArpy3KX OT IMMXTHI IPAHUMAIOTCI B COOTBETCTBUHU C Tadm. 13.11.

Tadmuma 13.11. HopmaTuBHBIC HATPY3KH OT IMUXTHI HA KOJIOHHBI TOPHA U
JIPYTHe KOHCTPYKITUH, HETIOCPEICTBEHHO BOCIIPUHUMAIOIIIAE Ty HATPY3KY

NoNe CoueTaHue HArpy3oK HopwmatuBHBIe HATPy3KN
I
IIpu HOopManpHOM paboTe — BpeMeHHasd IJIUTeIbHasg 0,5vvy,
TIpu 3aBucaHUM — KpaTKOBpeMeHHas YW
Ilpu ocagke — ocobag ngVm

Tae kg =2,0 - auHaMu4ecKuil KoapduuueHTt 1o 1abm.13.12; v, - oO6beM, 3aHMMAaeMBbIU IIUXTON
(BbIIe YPOBHS NMPWJIOXEHUS HATPY3KH); Y — Macca eIUHUIIBI 00beMa HIUXTHI.

Bo3zoeiicmeus.

o BogzmeiicTBre JaBIeHMS MIAPUKOBON HACaJKKA B BO3JAYyXOHArpeBaTelsIX, ¢ YYCTOM €€
MAKIAYECKOU pabOThI IIpU HArpeBe KM OXIAKJICHWHU, IIPUHHAMACTCS PaBHOU ITacCHUB-
HOMY JABIICHHIO €€ MAacCChl, KaK IS CHIIYYHUX TE.

e BogzmeiicTBre cKHMIla HA HAKIOHHBIA MOCT OIIPEIEISIETCS T€OMETPHUUECCKAM Pa3IOXe-
HHUEM DPABHOICUCTBYIOIICH CHIBI TSDKECTH, JIEHCTBYIOIICH Ha CKUII, IO HAITpaBJICHU-
SIM TSITOBOTO Tpoca (BIOJb PeJIbC IPU OOPBIBE M 3aCTPEBAHUK) U K PEIbCY WM BEpX-
HEel HaIlpaBISIOIICH:

- JUIST coueTaHmsl Harpy3ok «O» (IIOIbeM TPYXKEHOTO CKUIIA)

G+077W0k :T+Pk1+Pk2 (131)

— JJIiA COYCTaHWsA HaArpysokK «OF» (HOI['I)CM IICPErpykKCHHOIO CKI/IHa)
G+'chk :T+Pk1+Pk2 (132)
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— JUIST cOUeTaHusT Harpy3ok «QOg»:
3aCTPCBaHMUE CKUIIa ITPpH ITOIBCME
G+chk:Tn+Pk1+Pk2+H (133)

OOPBIB IIePeTPYKCHHOTO CKUIIA

KpOMC TOTO, I KaXA0ro COUYCTaHMWA HArpy30OK YUUTBIBACTCA HAIrpy3Ka OT OITyCKaro-
HIETOCA ITIOPOXKHETO CKUIIa
G:T+Pk1+Pk2 (135)

B dopmynax (13.1-13.5) ycwiusg ob603HauYEHBI B BEKTOPHON (hopMe. YCIOBHBIE 000-
3HAYCHUS: V,y — ITOJIE3HBIM 00beM cKuIla, paBHBIA 0,9 ero reomerprdeckoro ooeema; G -
Macca CKHUIIa; Y — Macca eIUMHUITBI oObeMa MaTepuaia; 7 — yCWINE B CKUIIOBOM TpocCe,
BO3HUKAIOIEe MPU IMOIBeMe CKUIla; T, — ycUIue B CKUIIOBOM TpPOCE, Pa3BUBAEMOE Jie-
OClIKOM TIPU MAKCHUMAIBHO BO3MOXHON Ileperpy3Ke ee siekrpojsurarenst; Py, Py, -
JTABJICHWE COOTBETCTBEHHO Ha IMEPEHIOD U 3aIHIOI0 OCH CKHIa; H — cuia COIPOTUBIC-
HUS, [IPWIOXKEHHAS B YPOBHE TOJOBKH peiibca; F — HEeypaBHOBEIICHHAs] COCTABIISIONIAS,
JIEACTBYIOIIAS TapaJIETHHO PEIIbCY.

e BosgeiictBre GamarcupoB. OMopHas peaklus OATaHCHPOB, paBHAas pPaBHOACUCTRYIO-
el BecoB GalaHncupa, MITaHTH, KOHyca, IMAXTH Ha KOHYCe U HATSDKEHUIO TPOCOB.
a) Ilpu cBoGOIHOM OITycKanuu KoHycoB (puc.13.30a):

- IS codeTaHud Harpy3ok «O» 1 «O*»: KOHYC 3aKpPBIT

R;=P+Q+TY;, H;=T% (13.6)
KOHYC TIOTY3aKpHIT (HAaYal0 OTKPBIBAHMS)

R;=P,+Q+TY; H;=T%, (13.7)
KOHYC OTKPBIT

R;=P,+Q+TY; Hz=T%; (13.8)

— A COYCTAaHMA Harpy3okK «OC»Z
JIAKBAAALINS CIAOUHBI TpocCa, ITOC/IC OTCTaBaHUA KOHYCa OT pa6OTI)I JIeOe KA

Ry =Py K, +Q+Tdy; Hy=Ty. (13.9)

3nech K, - mTUHAMWYECKUI KOS(DOUITMEHT, YIMTHIBAIOIINI BOIEUCTBUE IAMAIOIIETO
KOHyca ¢ TIIUXTON 1 otpeeseMsblil o dopmyite (13.16).

a) 0)
T, T T,; Tu; T,

PP Py Py Py

PP, P % f
%é_f

I

Puc.13.30. Harpy3sku jj1d 6alaHCHUPOB
a — TIpu cBOOOMHOM OTTYCKaHWHW KOHYCOB; § — TIPHW MIPUHYAUTEIIHHOM OITyCKAHUW KOHYCOB
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6) Ilpy npUHYIUTETFHOM OITyCKaHUK KOHYcOB (puc.13.306):
— T cOYeTaHWs HArpy3oK «O» U «O*»:
KOHYC 3aKPBIT

R;=P+Q+T); Hs=Ty; (13.10)
KOHYC TIOTY3aKpHIT (HAaYaao OTKPBIBAHMS)

R;=P,+0Q+TY; H;=T%, (13.11)
KOHYC OTKPBIT

R;=P,+Q+T7; H;=T% (13.12)

— JUIST coueTaHusT Harpy3ok «QOg»:
KOHYC 3aCTpsil
. _ X.
R;=P,+0+T]; H;=T); (13.13)
JIMKBUAIAIIAST CIIAOWHBI TPOCA TIOCIe OTCTABAHUS KOHYCa OT pPabOThI JIeOSIKU TIPU y/ia-
pe KoHyca o Jarry
R;=Q K, +P, - K,; H;=0; (13.14)
e K, - KoapOUITMCHT, yIUTHIBAIOIINHA THHAMIICCKOC BOICHCTBIC TAMCHIA OATAHCH-
pa ¢ KOHTPIrpy3oM, orpezesieMblit o dopmyre (13.18).

OropHbIe KOHCTPYKITAK, BOCIIPUHUMAIOIINE YCWINS OT HAITPaBISIOIIETO yCTPOHCTBA
(Y37IbI KpeIUICHUS TITAHTH ), PACCUMTHIBAIOTCS Ha JCHCTBYIOIIYIO B JIIOOOM HAIIpaBICHUN
B IJIOCKOCTH HAIIPABJIAIONIETO YCTPOMCTRA CHITY, paBHYIO 4 % OT yCWINS B INTAHTe.

13.4.3. HopmaTuBHbIe Ko3(h¢uiueHTb U NpedeibHble dedopManun
o KoadpdpummeHTsl ITUHAMUYIHOCTHA. 3HAYCHUS JAAHAMMHYECKOTO KO3(h(HUIIMCHTa IS

Pa3IUIHBIX KOHCTPYKIIMKA HTOMCHHOII IIeYM W BWIOB HATPY3KM MPUBEACHLL B
Tadm.13.12.

Taomma 13.12. Ko>dduiimeHTs ITHAMITIHOCTI

NoNe Bul HATPY3KH Coueranue BnaueHie Koncrpykimuu, Ha KOTOpEIE pac-

I Harpy30K TpocTpaHsgeTcs KoahGUITneHT

1 2 3 4 5

1. | BosgeiicTBre IMUXTHI MIPH 0 2 KonoHHBI TOpHA ¥ KOXYX TIeUH
ocagkax (YIUTHIBAETCS TOJBKJ
Macca TTUXThI, PACTIOIOKeH-

HOM BBINIIE YPOBHI paccMar-
pUBaeMO KOHCTPYKITHUH)

2. | BosgeiicTBre IMUXTHI MPH 0 1,8 banku, nmoggepXuBaiouime
pasrpyske B CKUIT WIA U3 CTIyCKHBIE XKelloba W MPUEeMHYIO
ckuma (YIUThIBaeTCS Macca BOPOHKY, a TakKe IMyTH CKUTIa
IWXTH B 00beMe CKUTIa)

3. | HeypaBHoBelIeHHasg
JacTh Macchl KOHTPTpy3a
KOHYCHBIX 0alaHCUPOB:

a) B MOMEHT 3aKpBIBaHUSA 0,0* 2 TlombamancupHble 6anku (HETo-
KOHYyca CpeICTBEHHO HecylIue Harpy3Ku)
0) TIpU TUKBUAAIITNHU CIIa0W-~ O¢ Omnpezensa- | KoHCTPYKITMY KOJIOTTHUKOBOTO
HBI KOHYCHBIX TPOCOB eTcd pac- | ycrpoiicTBa (mogdamaHcHpHBIe Ha-
YeTOM KU, paMBbl W CBSI3W KOIIpa), OaKu
COTTIaCHO Hecylllne KOHYCHBIE JIeOeTKN WITH
dopmynaM | THeBMaTHYecKre IUITUHAPHL U IP.
3.16, 3.18 | KOHCTPYKIIMH, BOCIIpHHUMAIOIIHE
Harpy3Ky, a TakKke TPOCHI, UCITHI-
THIBAIOTIIHE ATH YCUITAI
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IIpoodoaycenue mabn.13.12

2 3 4 5

4. | Ycunme B Tpoce KOHYCHBIX 0,0*
MKUBOB (KpoMe ciydas Jiv-
KBUJAIINU CITAOWHBL — I1.36)

a) TIpy MIPUHYAUTETFHOM 1,1 TommKkuBHBIE OaIKN
OITyCKaHUW KOHYyca
0) TIpu CBOOOTHOM 1,5 To xe
OITyCKaHUW KOHYyca
5. | Harpyska ot nebenku ajid 0,0* 1,1 banku, HemmocpeaCTBEHHO Hecyllne
MaHeBPUPOBAHUI KOHYyCaMu HaTpy3Ky OT JIe0eIKHh

(kpoMe cirydas TUKBUIAITUHA
CITAOWHBEI — CM. 11.36)

6. | Harpyska oT IWIMHAPOB I 0 1,5 To xe, oT WWJIMHApPA
MaHeBPUPOBAHUS KOHYyCaMu
(kpoMe citydas TUKBUAAITHT
CIJTaOWHEI — 11.36)

7. | Harpy3ka oT CKMIIOBOM 0 1,1 To xe, oT nedeaku
JIebenKn

8. | Harpyska OT 2JeKTpHUIeCKUX 0,0* 1,1 banku HelmocpeACTBEHHO HEeCyIne
KPaHOB W TIOJBIKHOTO HaTpy3Ky

cocTaBa, B TOM YHCIIe OT
CKUTIOB (KpOME TEeJIeXKU U
KpaHa MOHTaXXHOM OaJku,
Iyt Kotopbix K, = 1,0)

9. | Harpyska OT Ta30BBIX 0,0* 1,1 To xe
TOpEeIoK

Ilpumevanue. aa 0* koapduiueHr coueranud 0,9.

o  KoadpdpuimeHTs! Ieperpy3ku. 3HaYeHUsT KO HUIIMCHTA IIEPErpy3KH ST PasIAYHbBIX
BUJIOB HArpy3Ku JaHBI B TaOI.13.13.

Taomma 13.13. KosdduitneHTs! T1eperpy3ku

NeNe 1 Bun narpysku 3HaueHusd
1 2 3
1. TlocTogHHBIE HATPY3KHU (KPOME MAaCChl TEPMOU3ONAIIMOHHBIX TOTUT 1 1,1
3aCHITIOK)

2. ITocTossHHBIE HATPY3KH OT MAacChl TEPMOMIOIIIIMOHHBIX ILUTUT KU 1,2
3aCBITIOK

3. TTocTosHHBIE HATPY3KU MPHU pacyeTe aHKEPOB W APYTUX SIIeMeH- 0,9
TOB, TAe TMOCTOSHHAd HaTpy3ka yMEHBIaeT CUI0BOe BO3/eHCT-
BUE

4. HapieHne W Macca CBHITYUYHX MaTepHaioB (B TOM YHCIIe W TIBUTH Ha 1,2
TIOKPHITHIX)

5. BuyTtpenHee mapieHne ra3oB (BKITIOUYAT BaKyyM), KpoMe CITydaeB 1,15
WCTIBITAHUH Ha TTPOYHOCTH

6. To xe, IIpU UCTIBITAHUK HAa IIPOYHOCTH 1,0
Harpyska oT Macchl 000pyIOBaHMS M Harpy3KW Ha IDIOIIAIKax 1,2

8. Harpysku, BO3HUKAIOIIKME B pe3ysibTaTe padoThl 000pyI0BaAHUI 1,2
(ycunmus B Tpocax JIe0elKu U T.1.)

9. I'ugpocratuyeckoe gaBiacHUe 1,1

10. Harpyska oT moaBHMXXHOTO cOCTaBa 1,2
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IIpoodonncenue maoa.13.13

1 2 3

11. BeTpoBsie Harpy3ku CHulL

12. Harpysku ot cHera } COTTIACHO u

13. Harpysku B Tpybax OT OTJIOXEHHWH IIbUINM, KOHIeHcaTa U T.J. 1,1

14. TeMmepaTypHbIi pacTiop KJIajiKu W XOJOAMITHFHUKOB B COOTBETCTBUU
C IIPUHATON Me-
TOMUKOM pacueTa

15. BoszuelicTBre TeMIIepaTypHOTO PaCIIMPEeHUSI METaLIOKOHCTPYKIIMHA 1,2

16. Harpyska Ha KOJOHHBEI TOpHA (yUeT HepaBHOMEPHOCTH paciipezerie- 1,1

HUA HaTPY3KU MEXIY KOIOHHAMU)

o  KoadpdpummeHTsl ycaoBuid pabOThL. 3HaAYCHUST KOR(DOUIIMEHTOB YCIOBHH padOThI IS
Pa3IMYHBIX 2JICMECHTOB KOHCTPYKIIMIL JOMEHHOU IIeYM IIPHUBEACHEL B TaOII. 13.14.

Taomma 13.14. KoaddurmeHTs! ycrosuit paboThl

NoNe

o DJIeMeHThl KOHCTPYKITHIT 3HauyeHusd

1. HI1d KOXyX0B ZOMEHHBIX IIeuel, BO3IyXoHarpeBartesei,
a TaKKe TPyOOTIPOBOIOR:

@) TIpM pacyeTe Ha MPOYHOCTE:

- C Yy4eTOM KOHIIEHTPAIIMW MECTHBIX YIIPYTWX HalpSIKeHWH, 1,25 (1,0)
B 30HAaX KpaeBoro 3ddekra u JOKAThHBIX HAaTPy30K
- 0e3 yueTa KOHIIEHTpallMi MECTHBIX HaIlpSKCHUH 0,85 (0,75)
6) TIpU pacyeTe HA YCTOWYMBOCTD 0,65
2. 19 KOJOHH, OIIOp U paM 1,0
3. g cXaThIX 3JEMEHTOB (hepM HaKIIOHHOT'O MOCTa 0,9
4. | Ang 5eMeHTOB, PACCUMTAHHBIX HA aBapWHHBIC HATPY3KH:
a) ymap OOIBITIOTO KOHYyca TTPU eT0 OTCTaBAHWU OT paboTHI JeOeIKn 1,0
0) TipefielThHOE 3aTIOTHEHHE TThUICYJIOBUTEINS TTBUTHIO 1,0

0,9
Ilo meiicTBYIOIIIUM HOP-
MaM IIPOEKTUPOBAHHSI
CTAIHbHBIX KOHCTPYKITHI

5. HJ1d IIOCKUX aHKepOB BO3AyXOHarpesareseit
6. 71 IpounX 27IEMEHTOB KOHCTPYKITHIT

IlpuMmeuvanue: B ckobkax yKazaHbl KO3(GGUIIMEHTHI A1 KOXYXOB BO3IyXOHarpeBaTescH.

e [Iporu6er. BemrurHa MpOruOOB, KaK ITPABWIO, ITOJCUYUTHIBACTCS OT COYCTAHUS Ha-
rpy30K «O», KpoMme cTpoK 1 1 3 Tabiu.13.15, M1 KOTOPBIX IIPOrUd MOACUYUTHEIBACTCS OT
covyeTaHusT Harpy3ok «OF», mpudeM B I1.1 JIJIT KOHCOJU MPOTHO OTIPEIEIsIeTCS B TOY-
Ke KpalHero MOJIOXKCHUST MOHTAXHON TeleXKu. [IpoTrObI OIpepessiioTcs oT HopMa-
TUBHON HArpysku 6e3 Koa¢phuiMeHTa TUHAMUIHOCTH.

Taomma 13.15. IIpenensubie gedopMaliui (IIpOTrObI) U3TMOAEMBIX DIEMEHTORB

NoNo DTeMEHTE KOHCT it Bemmumha mporuba B JOJIIX IIpoJieTa
TI1I byKIL WIN YIBOEHHOTO BELUIETa KOHCOJH
1. baky MOHTaXXKHOH TeJlesKKM M KpaHa KOJIOIITHHUKA
a) HecaMOXO/IHas TellexKKa 1/500
0) cCaMOXOIHBIN KpaH 1/750
2. I'maBHBIe OaKy WM (hepMBbl HAKIIOHHOTO MOCTa 1/800
CKHUIIOBOTO TTOIHeMHUKA
3. Kapkac macdra 1/400
4. IlepexomHble IUIOMAAKHA U JIECCTHUIIBI, MOCTUKH 1/200
TIOf, CAaHTeXHUYeCKIe ¥ 2IeKTPOKaOeIbHbIe TPACCHI
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13.4.4. PacyeT Komnpa JOMeHHOIi Me4l. YCIIOBHBIC 0003HAYCHUS

T*,T7 - IpOeKIMI HATSDKCHUST B KOHYCHOM TPOCE COOTBETCTBEHHO Ha oc X 1 Y,

Thax - HaTsKeHWE B KOHYCHOM TpOCE, BO3HMKAIOIEE B MOMEHT OCTAHOBKH Ia-
JTAOIIEeTOo KOHyca ¢ IMUXTOM, paBHOE Macce KOHTPIpy3a, YMHOXEHHOW Ha
JTUHAMUAYCCKUNA KOPPUITUCHT;

T ,T; - IpoeKlUUU ycWIUSA B KOHYCHOM TpOCE, pa3BUBAaeMOTo JieOeIKOl IIpU Mak-
CAMAaJIbHO BO3MOXHOI Ieperpy3ke e¢ 2ICKTpOJABUTATEIA, HAa oc X U ¥,
mpwdeM BenwdWHa 7, HE OJDKHA IIPEBBINIATH BEIMYWHBI HATSDKCHUS

TpoOca, COOTBETCTBYIONIETO YCWINIO Py B TIITAHTE;

15, Toy — IIPOEKIIMHK IIepBOHAYAIIBHOIO HATSDKEHUSI KOHYCHOTO Tpoca T=0+1,5T

COOTBETCTBEHHO Ha TOPU3OHTAIBHYIO U BEPTUKAIBHYIO OCH;

P, - ycuinue B IITaHTe KOHYCa, YPaBHOBEIIUBAIOIIIee KOHTPIPY3bI;

P, — ycunue B IITaHIe KOHyca OT Macchl KOHYCA, IIKUXThHl U IITaHTH;

P; — ycuiue B IITaHre KOHYca, yPaBHOBEIIUBAIOIIEe KOHTPIPY3 Oe3 yueTa HaTs-
KEHUS TPOCa;

P, — ycuinve B IITaHIe KOHyCa, YPaBHOBEIIMBAIOIIEEe OAIAHCHUP C KOHTPrPy30M
(C yueToM HATSCKEHUS Tpoca);

Py - MakcuMalIbHAsI Hecyllasi CIIOCOOHOCTD IITAHTH KOHYyca MpH ee pabore Ha
cxarue;

@ - Macca pblyara ¥ KOHTprpysa OallaHcHpa;

Q, - Macca JIOTOJHUTENBHOTO IPy3a Ha phryare;

Q¢ - Macca KOHTPIpy3a;

Q. - Macca pelyara 6ajgaHcupa,

H; - TOpU3OHTAJIBbHAS PeaKIisl OCU OaJlaHCUPOB;

E,, - MOMyIb YIPYTOCTH TPOCA;
F,, - TUIOmajah CEYeHn TpOCa,;

R; — BEpTUKAJIIbHAA peakllngd ocu OaJaHCHUPOB,
K, - mmHamMudecKrii Ko3dduUiueHT;
g - YCKOpEHUE CHUIBI TSDKECTH, paBHOE 9,81 M/cex?;
Jfor — craTmdeckad jieopMalnus Tpoca MOJ] JeUCTBUEM IIOJABEIIEHHOIO K HEMY

KOHTPIpy3a;
v, — loclieylapHas CKOPOCTh KOHTPIpy3a,
«O» - OCHOBHOE COUYETAHME HATPYy30K ¢ KoaddurmeHtroMm couetanus xu, = 1,0

(cMm.CHull «Harpysku 1 BO3JICHCTBUS»);

«O*> - OCHOBHOE COUYETAHME HATPY30K ¢ Koadduimmentom coueranus #, =0,9
(cMm.CHull «Harpysku 1 BO3JICHCTBUS»);

«Oy - ocoboe coueTaHWe HATPY30K.

1) Ilpr cBOOOIHOM OITyCKaHWKM KOHYCOB pacyeTHOE YCWINE Ha OCh OamaHcupa
ooubiioro Kouyca (puc.13.31a) omnpenensercs mo dopmynam:

R6:(1+§)(Q,€-Kg+Qg); H; =0, K, sino; (13.15)

Tlle o — YTOJI MEXy HaIlpaBIeHUEM Tpoca M BepTUKAIBIO B TpaJycax; g — ILIeYo KOHYCa;
b — TIeY0 KOHTPTPY3a; ¢ — IUICUO Y TIeHTPpa TSLKECTH OaTaHCHPOB

1 2
K, =143 % (13.16)

£ Fem
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le a
/- .
— ({ - mmmHA Tpoca), v,

e fo =

a’P,+b2Q,+1-g
mpn P v =28y

31ech g, - YCKOpEeHUWe CUIIBL TSDKECTH IIPH HeCBOOOIHOM IIQJIeHUM, PaBHOE £- g,

2
a’Py+abQy—a-cQ,

2 2

a'Py+b°Q,+1-g
1 - MOMEHT MHEPIINY MaccChl pblyara 6ajJaHcupa OTHOCUTEIIBHO OCH €TO BpallleHUd B
T.M.CEK2, TIOJICYUTHIBAEMBIH PUGIIKEHHO KAK [T O6pyca MOCTOSHHOTO CeUeHHUs;
hp — BBICOTA 3aMEIUIEHHOTO MaJieHusd, ollpejiesideMas B 3aBUCUMOCTH OT CKOPOCTH cpaba-

TBHIBAHWS BBIKJTIOYATEINS] CIaOMHBI Tpoca (IIpA OTCYTCTBUHU CHEITUAIBHOTO 3aJIaHUS Clia-
O1Ha Tpoca OOBIYHO IIPUHUMAETCS paBHOM 0,5 M).

rIe: € — KoxpOUIeHT 3aMeUIleHAs] CUCTeMBI, PaBHBIA €=

c

a)

Puc.13.31. PacueTHbIe CXeMBbI

OaJlaHCUPOB
% & le a — Tpu cBOOOTHOM OITycKa-
N HUHW KOHYCOB; 6 — TIpU TIpU-
Bl HYAUTEIBHOM OIIYCKaHUHU KO-
I Py HYCOB

2) Ilpu IpUHYIUTEIBHOM OITYCKaHUKM KOHYCOB (puc.13.316). PacuetHoe ycwiue Ha
och OamaHcupa GOJIBIIOTO KOHYCa PaBHO:

b+a

R; =K, P Qr; H;=0; (13.17)
2hy - €
e K, =1+ 1+=2 = (13.18)
£ > fer
2 p—
31mech € — KO PUIHUECHT 3aMeJICHUSI CUCTEMbI, PaBHBIK s:%;
b -Q,+a" P

A, — BBICOTA 3aMEJUICHHOTO IAJICHUSI KOHTPIPY3a, OlpelessieMasl PacCTOSTHUEM MEXIy
KOHYCOM U dYaIlleift B MOMCHT OCTAHOBKH KOHYCA IpPH 3aKPBhIBAHUK (€CIH OTCYTCTBYET
CHIeTTHAIBHOE 3a/IaHie, OOBIYHO IIpUHUMAaeTC paBHOM 0,12 M);

Y for — CYMMapHOE CTaTHYeCKOe BEPTUKAIBHOE IepeMeleHIe KOHTPIpy3a (IO JIetcT-

BHEM COOCTBEHHOIO Beca) 3a cUeT Jedopmaliui IMTAHTA W OIOPHBIX KOHCTPYKITHH
(bastok) Kortpa.

IIpuMeganue. lunaMudeckoe BO3MeHCTBYE MajeHUS KOHyca WM KOHTPTpy3a OalaHCHPOB
BCJICACTBUE 00pa3oBaHMd CIIAOMHBI KOHYCHBIX TPOCOB, BBI3BAHHON HECHMHXPOHHOW paboToi Mexa-
HU3MOB, YUUTHIBaeTCA TOTHKO Ha KOHCTPYKITWIO KOJOITHUKOBOTO KOTIpa, BKITIOYAs OTIOPHBIN y3el.
Metoamka pacyera MCXOIUT U3 OTCYTCTBUSA aMOPTU3aTOPOB, MPU YCTAHOBKE KOTOPHIX pacueTHHIE
GopMyITBI TOKHBI OBITH COOTBETCTBEHHO M3MeHeHEI. [Ipu ompeaeleHNN HATIPSIXKeHUH B KOJOHHAX
paMBl KOTIpa OT AWHAMHWYIECKO# Harpy3KW, MCXOAd M3 KPaTKOBPEMEHHOTO ee BO3IeiCTBUSA, KO3(h-
GUIMEeHTH TPOTOTFHOTO U3TNOa BHEI[EHTPEHHO CXAThIX 3JIEMEHTOB HE YUMTHIBAIOTCA.
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13.4.5. Pacuer OHWIIA JOMEHHOM IeYH.
YcinoBHBIC ODO3HAYCHUSI
7, — paJryc CXaTOU 30HBI THUIA IICYM;
Thax — MAKCHMalIbHOE 3HAYECHUE TeMIIEpaTyphl,
T, - 3HAYEHUE TEPErpeBa B IIEHTPE THUIIA (r9=0);

Tp - 3HAYCHUC TEMIEPATYPHI [IPU r9= R IIpy OJHOM I ABYX KOJBIEBBIX
KOMITCHCATOPax;

R - MakcuMalibHOE 3HAYCHUE paanyca THHIITAa JIOMEHHOU IICYM;

d .
" _ mepeMeHHOe 3HaYCHUE pajlyca JHUINA JOMEHHO €Yy IIPHU YCTAHOBKE
OJIHOTO KOMIIEHCATOPA B MeCTe IIPUMBIKAHII THUIIA K KOoXyXy (0 < 9 < R);

2
'/ - IepeMeHHOE 3HAYEHUE PAjUyca JHMINA [IEYH [IPU YCTAHOBKE BTOPOIO
xomriercaropa (rf < r?); (0 < rf <Ry);

R, - pammyc (paccTostHZe IO BTOpOTo KoMmiteHcatopa R; < R);

Ry — PaCYCTHOC COIIPOTUBJICHHNE CTAIHN PACTKCHUIO,

Gj (]': r,t,z) — KOMIIOHCHTBI HOpMAJILHBIX Hapr[}KCHI/IfI;

Fi) .
TB — BHAUYCHHEC TCMIICPATYPhl Ha BCPXHCHU ITOBCPXHOCTH THUIA B pacCMaTpU-
BacMOM CCUCHMU,;

T2 - 3HAYeHWe TEMIEPaTyphl Ha HIDKHE TTOBEPXHOCTH JHUIIA B PACCMATDH -
BACMOM CCUYCHUH (TOUKE);
1y - palualbHOE IIepeMellleHre THUIA [IPUA TeIUIOBOM HAarpeBe;

Hp — PaJIMAIIBHOE TIePeMEIeHNe JTHUIIA OT BIUSHUS (HPYTEPOBKH;
t - TONIMWHA JHUIIA IIEYW;
f - xoaddumeHT TpeHU.

1) Omupenensiercs HAIPSDKEHHO-/Ie(OPMUPOBAHHOE COCTOSITHME THUINA e TIPU Te-
IUTOBOM Bo3JlelicTBrn. TeMIlepaTypHoe IoJe AHUINA MeHsieTcs BAONb paanyca r? ¢ Bos-
MOXHBIM IIEPETafoM IIo ToliuHe f He Oonee 9-10°. C 1eybi0 YMEHBIIEHUS B3aUMHOTO
BJIUSTHUS JTHUIIA M KOXYXa YCTAHABJIMBACTCS OIWH WX JIBA KOMIICHCATOPA: OIMH KOM-
MIeHCATOP PEKOMEHIYEeTCS YCTaHABIMBATh B MECTE IIPUMBIKAHUS JTHHUINA K KOXYXY ICUH,
BTOPOI pacriojaraetcsi, B ciaydae HEOOXOIUMOCTH, Ha pacctosHur p=0,7 win Ha HEH-
TpansHOU MuHUA cM.opmyrty (13.19).

M3orepMbl Harpepa JHUINA (JISINAIHA) MOTYT OBITh IIPEJCTABICHBI IIPU TIEJOH KIIaiKe
WINA €€ pasrape M MCHSIOTCA B COOTBETCTBHUM ¢ YHUCIOM n B Ipepenaax 1,0<n<4,0. g
neueit o6beMoM 2000+3200 M3 peKoMeHIyeTcd IpUHUMATL 7=1,8 WK 3Ta BeIUYUHA
OIIPECIISETCS TEXHUISCKUM 3aJIaHUEM.

Tadmuma 13.16. Temirepatypa 1ieHTpa 1 Hepudepun THAIIA IPA Pa3TInIHOM
COCTOSTHHUU (PyTEpPOBKH

CocTosgHue KIaJIKi

HaumeHnoBanue
noxasaTejen 1enad Kiaaka pasrap MYJUIMTOBBIX OJIOKOB
V=2000M3 V=3200M3 V=2000M3 V=3200M3
TeMmmneparypa BepxHeH
TIOBEPXHOCTH AHHUIINA
B 1[6HTpe 88+20 8§8+80 190+157 195+ 160
Ha nepudepuu 33+32 33+32 51+47 51+47
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PaccMarprBaioTcst M30TEpMBI HarpeBa JHUINA KaK IIpH TISJION KJIaiKe JIeMaan, Tak 1
Ipu pasrape. Pasrap jemanay JomycKaeTcsl Ha TIIyOuHy, IIpH KOTOPOH MMeeT MECTO Mak-
CHUMAJIBHBII HarpeB JTHUINA B IIeHTpe Jemmanu He oomxee 200 +300°C.

KoHcTpykitusg koMIIeHcaTopa J0JKHA YIOBICTBOPSTH KOMIICHCAITMOHHBIM CITOCOOHO-
CTIM TIpU OOeCIeYeHUM HAMPSKECHHO-Ie(OPMUPOBAHHOTO COCTOSHUSI KOMIIeHCATOpa
KaK B YaCTH TOJIUHEI rodhpa, TaK U B YACTH BBICOTHI.

C 1eIpl0 YMEHBINEHUS W3THUOHBIX HAIIPSDKCHWM B KOMIIEHCATOPE PEKOMEHITYETCS
BEITOJHATE IIpeIBAPUTEIIbHBIN HarpeB mHHINA Ha TemIieparypy 50-70°C m B MOMEHT
pasorpeBa OJIHOBPEMEHHO IIPUBAPUTH KOMIICHCATOP K JTHUIIMY. DTO MO3BOIUT obeclie-
YUTH MIPEABAPUTEIBHYIO PACTSDKKY KOMIICHCATOPA TTOCIE OXIIaXICHUS.

TpeGoBaHug K METALUTy KOMIICHCATOPA JIOJIKHBI OBITh aHATIOTUIHBI TPEOOBAHUSIM JITSI
MapoK CTajlef OCHOBHBIX KOHCTPYKITUI KOXYyXa IIeYM U JHUIIIA.

2) TlomoxeHre HEUTPATLHOU TMHUN JHUIIA OTHOCUTETHHO KOJIBITEBBIX HAIIPSTKEHIA
O; MOXeT OBITh OTIpe/iesIeHO TI0 hopMyIaM

re=ngR , (13.19)
e

1
ng=(m+1) i’ .
IIpr COOTBETCTBYIOIIEM OOOCHOBAHWH JIOITYCKASTCS YCTAHOBKA OTHOTO KOMITCHCATOPA,

KaxK IIpaBWIO, B MCCTC IIPMMbBIKaHWA THUIITA K 000JIOUKE KOXyXxa. YcTaHOBKa OTHOTO KOM-
IICHCAaTOpa Ha paCcCTOSHN p=0,7 OT ICHTpa JHHUIIa JOJDKHA OBITH OOOCHOBaHA PaCuYCTOM.

3) M3MeHeHMe TeMIlepaTypHO# M30TepMBI BIOIB pajiiyca R ompeensercs 1Mo hopmyaam
T(r) = Toax (1-p"T),
Toox=To+Tr, T =TyTik,
p=r'R, (0<p<10).
B ToMm ciydae, ecii ycTaHABIMBAETCS BTOPOM KOMIIEHCATOP, TO
T({) = Toax (1= BIT)
TIe Py = PPy, P1 = RR; Py = R
4) TTpoBepka MPOYHOCTH JHUINA OOecTieUeHa TP BITIOITHEHUH YCIOBUS

yo: —6,0; +07 <LI5R,;

HaHpSDKCHI/IH B JTHHUIIEC IICUYM OIIPCACIAIOTCA 11O (l)OpMyJIaM B paIraJIbHOM M KOJBIIC-
BOM HalIpaBJICHMAX

3
Om=X0u » (m<rt j=123) (13.20)
J=1

B (13.20) ripuHSTHI CIeAYIONIMEe COOTHOIIEHUS MIPHU HAIMYUKM OJHOTO KOMIIEHCATOpa,

PACITOIOKEHHOTO MeXTy KOXyXoM 1 gauiieM (0 < ro < R)

__ %y Ay
Gi‘l_(n+2)(1 p)7
c,/R
o, :in(l—p); (13.21)
[0)
c, =t—=2

5T T 2(1- V)
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B ToM cmydae, ecu KOMIIEHCATOP pacliofiokeH Ha pacctosanu p (0 < p <p;), 3aBU-

CAMOCTH TSI KOMITOHEHTHI paflaIbHOTO HanpsokeHusa (0 < rla <R)

[0)
0, (1) =-p} L (1-p}) . (13.22)

CootHotreHus 111 G, U G, IpuHAManTes U3 (13.21). COOTBETCTBEHHO TSI KOM-

n L]
IIOHCHT KOJIbIICBBIX HaHpSDKCHHfIZ

o, = (n+2) [1- 2+ Dp], (13.23)
c
oy () = pl . +°2 [1 —(n+ 1)p;'1)] . (13.24)
B 06OI/IX CJIY‘IaﬂX Gt,(j+1) = Gt’(j+1)(rla): Grl,(j+1) (J = 1,2) . (1325)
Bxongmmue B (13.21)+(13.25) KOMITOHEHTHI 3aIlTUCHIBAIOTCS KaK
O, =0aTE, Oy =alyE,
AT =T -T2, Toax = (T2 +T2) /2.

B ToM cirydae, ecnm n=1,8; v=0,3; £=2,1-10° MIla; (0 < p < 1,0)

o, = —O,664T(1 - pl’S) . (MIIa).

o, /R
Grz yt (1 p)
O, = +18AT ,

o, = —O,664T0(1—2,8p1’8), (MIIa)
Cooteercrsero mph (0 < pgy < pp) (IBa KOMIICHCATOPA).
1,8
0, (1) = = 0,664p1*Ty(1- Pl )

o, (1) = — 0,664 p}’STo(l - 2,8p}’8) .

5) Ecnu TpeOyeTcs OIpeleUTh 3HaUYeHe palaIbHOTO MepeMellleHrs THUIIA, TO ITa
BETMIMHA MOXET OBITh TOIyIeHa U3 COOTHOICHMHI

1y =np\Wy (r) - (13.27)

1-v)o, fR2(1-
nf:i( ) ygt 4= (13.28)
O"Tma.xR17
an(r): f v(1+}t:pn):

— 2 —

T —

" on+2

*
3HaueHue Gy OIIpeAcIIACTCA HE3aBUCUMO OT AAaBJICHHA PACIIOIOXKCHHDBIX BBINIC MAaTCPHUATIOB.
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IIpr HamuMuuM 2-X KOMIIEHCATOPOB WM OJHOTO, YCTAHOBJIEHHOIO Ha PAcCTOSHUM
p=a=const .

n = ny = npqyW,(r),

1y = 0T Ry (13.29)

l_vp{’Y_"(1+ 1+vp,,)’

2

\Pn(rl)zl_ 1—v 1

opu 7=1,8; v=0,3,
Wis(h) = 1= 0.184p}T 1+ L86p(S ).

s oIpefieleHnsI TIePeMENIEHNsT Ha Kpalo JHUINA Ie9M B cooTHOmeHmsx (13.26)
[IpUHUMATEL F9 =R | T.e.

2y (R)y=my(R)+ns(R),

ny(R) = npy,(R), v, (R)=(1-T,).

,Z[OHOJIHI/ITCJH)HI)IG PaCTATMBAIOIMNE KOJBICBLBIC HAIIPpSLKECHUA B HpI/IMI)IKaIOH_IGIL/'I K

(13.30)

(13.31)

JHUITY 9aCTH KOMIICHCAaTOpa HpI/I6J'[I/DKCHHO OIIPCACIIAIOTCA N3 COOTHOIICHMA

Gy =050y, (RR)); op=aTFE.

13.5. PACYET ®YTEPOBAHHBIX KOHCTPYKITUH

YcioBHBIEe oOO3HaAYEHUI

X, ¥,  — TIPSIMOYTOJBHBIE KOOPAWNHATHL;
T, Ty, T(z) - TeMIlepaTypbl COOTBETCTBEHHO HapyXHas, BHYTPEHHAd U TeKyllad B
croe (YTCpOBKU B MHTEpBale IpaHUYHbIX Temiepatyp T; - Tp4; , °C,
IJie i — HOMEp CJI0d, j — HOMep I'PaHUITEI ¢Iost (HyMepallusl ¢JIoeB U Ipa-
HUII CJIOEB HAYMHACTCS ¢ BHYTPEHHEH TOBEPXHOCTH (DYTEPOBKM);
T, T, - TeMIlepaTyphl KOXYyXa U XOJIOIWIbHUKOB (CpellHUE);
A Ay — KOO(MPOUIIMEHTEI COOTBETCTBEHHO TEILIOOTAAYM OT IIOBEPXHOCTH KOXKYXa
W TEIUIOBOCHIIPUSTHS JUISS BHYTPEHHEH TIOBEPXHOCTH (DYTEPOBKH,
Br/(M*K);
A; — KO2(POUITUEHT TEILIONPOBOIHOCTH ¢10eB, BT/(M-K);
Ry, R,, R; — TEILIOBEIE COIPOTUBIEHUS COOTBeTCTBeHHO M2 K/BT; M-K/BT;
Py, Py, Py — HOpPMAaTHBHBEIC BHYTPCHHMC JABICHUSI COOTBCTCTBCHHO OT BO3JIYIIHOMN
(ra3oBoOit) cpejibl, TMUXTHI, NIIaKa W KUJIKOTO uyryHa, Mlla;
G, , O — COOTBETCTBEHHO MEPHWIHOHAIBHBIE W KOJBIIEBbIe CYMMapHbIe HAIIPSIKE-
HUI B KoxXyxe, Mlla;
Oyt » Oy — KOMIIOHCHTBI HAIPSDKCHUN B KOXYXe OT TEMIICPaTypHOTO pocta (yTe-
poBku, Mlla;
Cyp > Oy — TO XK, OT BHYTPCHHETO JABJICHUS TyThS WK IIUXTHl 1 IyryHa, Mlla,
Oxg sOygp »0zp — KOMIIOHCHTBI HAIPSDKCHUN B CIOSIX (DYTCPOBKYM COOTBETCTBCHHO KOJb-
1eBbIe, MEPUIMOHAIIbHBIC 1 panuaibabie, Mlla;
u;, w; — KOMIIOHEHTBI [lepeMeIeHNl COOTBETCTBEHHO MEPUIUOHAIBHBIE U PaJA-
aJbHbIC;
€4 Ey — KOMIIOHCHTBI OTHOCHUTE/IBHBIX Jie(hOpMALIUil COOTBETCTBCHHO KOJIBLIEBbIC
1 MEPUIUOHATHHBIC;
E(T), Egy, E — COOTBETCTBCHHO MOJIYIK YIPYTOCTH CJOEB (YTEpPOBKU B (PYHKIUK OT
TeMIIepaTypbl, MOYJIb YIIPYTOCTH YyryHa u ctaiau, Mlla;
f - KoahduiueHT TpeHUs B cUCTEMe KOXYX-(PyTepoBKa,
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0;(T), Ogyp, &~ COOTBETCTBEHHO KO(PUITMCHTHI JTMHEHHOIO PACIUPeHUS MaTepuaion
(GyTEepOBKK B (PYHKIIMKA OT TeMIIEpaTypbl M KOIPPUIIMEHTHI TUHEHHOTO
pacIIupeHus YyryHa U CTAJM;

m;, n; — KOIMPUIMCHTHL HOAATIMBOCTU J1e(OPMATUBHBIX CIIOCB;

v - kospdunuent [lyaccona i crany,
h; — TONIIUHBL CIOEB (PYTEPOBKU, CM;
¥; — pajuychbl cloeB (PyTrepoBKH, CM;

— BBICOTA PACYETHOTO Y4acTKa OOOJIOUKH, CM;
{ — JUIMHA PAcYETHOTO y4acTKa OOOIOUYKU, CM;

Hn, 1
ln 1
F — pagnycC KoXyxa, CM;
6
p

a-
8
- TOIIIMHA KOXYXa, CM;
§; — TOIIMHA BLIFOPAIOIIUX PAIUAIbHBIX BEPTUKAIBHBIX [IPOKIAIO0K, CM;
8, — TOIIIMHA BePTUKAIBHBIX 3a30P0OB MEXKIY XOIOAWILHUKAMU, CM;
B - yrom Mexiy oOpasylolllelf KOXyxa W BepTUKAIIbIO;
KY_ _ KOOOOUITMCHTHL OCIAbICHIUST COOTBETCTBCHHO B KOBIICBOM W MCPUIIMO-
oCJI
HAJIBHOM HAIIPABIEHUAX, OIPEAeIAI0TCA Ul PAcYeTHOrO y4dacTKa Kak
orrotenust Fs, K Fyp ;
By - XecTKOCTb CXaToil 30HBI (DyTEPOBKH, KI,/CM;
N, - ylpyroreMIlepaTypHas XapakKTepUCTAKa (YTepOBKU, KT/CM.

Kx

OCII »

13.5.1. O6mue mo0KeHus

1. CraipHOM KOXYX U (PyTepoBKa PACCUUTHIBAIOTCS HA IMPOYHOCTH O O€3MOMEHTHOM
TEOPHUH TOHKOCTEHHBIX COCTABHBIX 0O0JIOUEK.

2. B cTasbHOM KOXYXE YUYMTBIBAIOTCS KOJIBIIEBBIE M MEPWIMOHAIBHBIC HAMPSIKCHUS,
IIPW 9TOM B JIMAIa30HEe pabouMX TeMIlepaTyp KOXyXa MOJAYIb YIIPYrocTH, KO3 dUIIUSHT
IlyaccoHa, KO3 GHUIUECHT JIMHEHHOTIO paciiupeHusd U KO3 OUIIUCHT TCILIOIPOBOTHOCTHA
MIPUHSTHI TTOCTOSTHHBIMHU.

3. Hecymue ciion (pyTepoBKH paccMaTpUBaIOTCS KakK YIIPYTHE MaTepHasbl, CBONCTBA
KOTOPBIX U3MEHSIIOTCS IIPU HEPABHOMEPHOM HArpeBe IO TOJIIHUHE CI0eB. MOJyIb yIIpyro-
CTH, KO(PPUIIUECHT JTUHEHHOIO paclIMpeHus, KOXPGUIIUEHT TEILIOIPOBOIHOCTHA SIBISIOT-
¢ pyHKIMSIMHA Temiieparypbl. Koagduiment IlyaccoHa mig ¢yTepoBKH IIPUHAT paBHBIM
Hyo. OyTrepoBka paboTaeT TOIBKO Ha cxXaTre. 30HBI, B KOTOPBIX BOZHUKAIOT PACTSTHBAIO-
e KOJIBIIEBbIC ¥ MEPUIHNOHAIBHBIC HAIIPSDKEHUS, W3 padOThI B 9TUX HAIPABICHUSIX WC-
KITI0Ya0TCs, (OHH BOCIIPUHUMAIOT TOJIBKO PATUATIBHBIC CXRUMAIOIIE HATTPSIKCHUS).

4. Marepuaibl 1ehOpMATHUBHBIX CIIOEB BOCIIPUHUMAIOT TOJBKO PATUATBHOE CKUMAIO-
1ee HaIIpsDKeHHe, MTPUYeM 3aBUCHUMOCTh MEXy pajlualIbHOMN medopMaliiueit 1 Harpsoke-
HUEM ollpesiensercsd KoahduimmeHTaM MoIaTIMBOCTH, MMEIOITUMU PA3TMIHbIC 3HAUYCHUS
JUIST PA3HBIX MATEPUATIOB M M3MEHSIIOIIUMUCS B 3aBUCUMOCTH OT BEJTMIHMHBI HAITPSDKCHUS.

5. B MecTax BO3HMKHOBEHHMS KpaeBbIX >((EKTOB K JIOKAIBHBIX BO3JECUCTBUN HEOO-
XOJIMMO TIPOM3BOJUTH JTOMOJHUTEIBHYIO ITPOBEPKY IIPOYHOCTH KOXYXa C YIETOM 3THX
BO3JICUCTBUN.

13.5.2. Pacuer JOMeHHBIX Nedeii

1. Pacder pacmpocTpaHsieTcsl Ha JOMEHHBIC II€YM ¢ MHOTOCIOWHOM (hyTepoBKOI, co-
JlepsKaIteif OliH WK JIBa KOMIICHCAITMOHHBIX CJIOS M 3a30DbI, 3aIIOJHEHHBIC BBITOPAIOTITH-
MU TIPOKJIQJKAMU WIA HE3aIllOJIHeHHbBIE. PacveT YUYMTHIBAET OCECHMMETPHYHBIC BO3ICHCT-
BHST TeMIICpaTyphl, JIABJICHWE Ta30B, IMUXTHI, MUTAKA M XWIKOro 4yryHa. st pacdera Jio-
MEHHas IIeYb pa3dMBacTCsS 110 BBICOTE Ha OTJIEIBHBIC YYACTKA C OJIMHAKOBOM KOH-
cTpyKiueit. B kaxmoMm yuacTke oOs3aTesIbHO PACCUYUTHIBAIOTCS I[BA CEUCHMS — BEpXHEe U
HUXHee. Pacuer HaumHaeTcsl ¢ BepxHero y4yactka (puc.13.32a,6,68). B kaximoMm cedyeHUH
TOJIIMAHBL U PAIUYCHI CIIOEB OTCUMTHIBAIOTCS B HAIIPABICHUH, HOPMAJIBHOM K 00pa3yIoIei.
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n
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11 500°C
Hy, 5
| Hy~l —I- %
10
H4,3 9 )
4
. H, =1 = .
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6
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_ | Hy=lE - 1200
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H, 2 |~ 2
1211 | ]\j: % mN ______ ]6000C
Hys14 - 14 o |Uyenemox 1400°C } 2
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15 o[/
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I{M,JJ @/ <R 74@ mlé—&ﬁx
16 = S
R 16 ;
@/ J/@ Py =0,75(H, +H)) Jlna 30Hbt € .
L yveaepoducmou
dymeposrou

Puc.13.32. PacueTHas cxema JOMeHHOIl TTeun (@); pacipeseiieHe JaBIeHNd OT ra3a W YyTryHa TI0
BBICOTE JIOMEHHOH Tieun (6); pacpeesieHre TeMIIepaTyphl 0 BEICOTE JOMEHHON Tieun (8)
1 — BBICOKOTIMHO3EMUCThIN KUPTTY WIH YITIEPOIUCTHIe OJTOKW; 2 — TITUTHI BO3MYITHOTO OXJIAKICHUS;
3 — MeTajummdyeckoe AHO; 4 — YIJIepOIUCThIe OJIOKHM; 5 — yIylepoaucTad HaOolKa; 6 — KOXyX Ieuu;
7 — TIIUTOBBIE XONOAWIBHUKY; & — 3achIKa (TI0 MPOeKTY); 9 — MaMOTHBIN Kupnud; /0 — 3amon-
HeHHe 10 TMPOeKTy, II — 3alllUTHBIE CETMEHTRI; Pg, — 3HaYeHHe JaBleHua Ha QypMax; Py — 3Hade-
HUS TABTIEHHS HA KOJIOIIHUKE; Pyyp — HaBIEHME OT YyTyHa; 3HAUYEHUs Pyy, IIPH pasrape Jemajn —
— — — (IyHKTHPOM)

PaccmarpuBaroTest f1Ba cocTostHUSL (DYTEPOBKU MEYU: IEPBOE — KIAJKa B IIPOCKTHOM
TOJIOKEHUW, BTOPOE — KIIQJIKa B IIPOIleCCe IKCIUTyaTallid BBITOpETIa W KOXyX paboraeT
COBMECTHO € XOJIOTWIBHUKAMHU (CHIOBOE BO3JICHCTBIE TapHUCAXKA HE YIUTHIBACTCS).

Hampstckennst oT cOOCTBEHHOM Macchl KOHCTPYKITAI HE YYUTHIBAIOTCS M3-3a WX Ma-
JIOCTH MO CPABHEHWIO C HAINPSDKCHUSIMW OT JIABIIEHUS KIIQJIKU, XOJONWIBHUKOB, IHAXTHL,
rasa, IpOAYKTOB TUIABKH.

2. PacdeTHas TemIieparypa raza BHYTpU meud (7;) U3MEHSICTCS 11O BBICOTE B COOT-
BeTcTBUM ¢ puc.13.326. TeMmmepaTypa rasa B pacUeTHBIX CEUYCHUSIX OMNPEACISICTCS 110
JUHEUHON MHTEPIIOISIIINN.

TemmepaTypsl XOJIOMWIBHUKOB B Pa3HBIX 30HAX 110 BBICOTE IIEYM JOJDKHBI OBITH 3aj1a-
HBI TEXHOJOTMYECKOU OpraHu3allMeld ¢ yYeTOM THIIa OXJIAXJIECHUS W COCTOdHUI (yTe-
poBku. [Ipn oTcyTcTBAM 3alaHUS IPUHUMACTCS:

a) TiepBoe cocTostHMe (KIafika Iiesra) — TeMileparypa HapyXHOHM TOBEPXHOCTH ILIATO-
BOIO XOJOAWIBHKMKA (OIvKaiimas K KOXyXy) Ty Ipu BoagHOM oxnaxaeHuu 100°C,
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mpu uctapuTesbHoM oxitaxiaeHun 200°C ¢ COOTBETCTBYIOIINM IIEPeIIajoM 10 TOJIIAHE
xonogabHuKa 50 1 150°;

0) BTOpOE COCTOsIHME (KJIaJKa BBITOpeNa) — TeMIIepaTypa XOJOAWIBHUKOB COOTBETCT-
Benno Ty, =150°C ¢ mepemagom mo rtommuie 100° u T, ,, =300°C ¢ mepemagom 1o
Tommuie 200°.

Temrieparypa Ha TpaHHIAX CIOEB B PACUETHBIX CCUCHUSIX TTeur orpeessiercs (puc.13.33)
o dopmyaam:

a) B 30HaX 6e3 OXJaXICHUS KIaJIKU (XOJIOTWIBHUKH OTCYTCTBYIOT)

T,-T, =
Tj:TB_T(RB+2Ri+TconSt) (13.32)
0 i=1
rme 7, - TeMmIieparypa Ha-
PYXHOTO BO3IyXa IIPUHNMA-
ercss o CHull B 3aBucmMo- P,
CTH OT paifoHa CTPOUTEILCTRA,

~

> (13.33)

=
I
S
YV Y YUV Y Yy INCV PV PV V¥V ¥ Y

k
Ry=R,+> R/ +R,
i1

YV ¥y

B dopmymax (13.33):
h; — TOJIIIMHA CJIOEB, M; Ag —
OprUHUMaeTcs 110 Tadm.13.17 B
3aBUCUMOCTH OT TeMIlepary-
pel T,; Ay — [PUHUMAETCH
paBHBIM 23,3; A; — IUIA pas-
JUYHBIX MaTepHUalIoB IIPUBE-
JIeHbl B Ta0m.13.18; k — quciao
BCEX CJIOEB C YUYETOM KOXYXa;
Teonst — B dopmyne (13.32)
BBOIUTCA TOJIbBKO IIPH OIIpC- Puc.13.33. PacuerHad cxema Il KOHMYECKOTO ydacTKa Ieun
JeJeHUN TeMIepaTyphl KOXY- 1 — OTHEYIIOpHBIN cJoi; 2 — KOMIIEHCAllMOHHBIA clioi; 3 —
Xa W TPUHUMAETCA: I I1aX-  IUIMTOBbIE XOJNOAWILHUKH; 4 — KOMIIEHCALIMOHHBIA CIIOH MEXy
XOMOAWIBHUKAMU; 5 — KoXyXx; 77—-75 — TeMIeparypa Ha Ipa-
HUIE CJIOEB; 6 — paaMaibHble CropaeMble TTPOKIATKH MEXITY
OTHEYTIOPHBIMU KUPITHIAMHU

Tel 1 pacnapa 30°C, misg 3a-
wiedyrnkoB U ropHa 50°C, s
nemragu 20°C;

Taomma 13.17. KoahdUITeHTh! TETUTOBOCIIPUSATHAS Ay
B 3aBUCUMOCTH OT TeMIIepaTyphl Bo3ayxa 7, , °C BHYTpHU BO3IyXOHATpEeBATEIIS,
BO3JIyXOIIPOBOJIA TOPSIYETO MYThsI U JIOMEHHOM ITedn

500 600 700 800 900 | 1000 | 1100 | 1200 | 1300 | 1400 | 1500 | 1600

23,2 | 34,8 | 46,4 | 63,8 | 81,2 | 104,4 [ 139,2| 174 |208,8 | 232 [255,2]278,9
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Taomma 13.18. KoadduimeHTs TeTUIOIPOBOIHOCTH MaTEPUAIOB
B 3aBUCUMOCTH OT TeMIIepaTyphl

TeMmepatypa BHYT- Koadpduiuent
Marepuain peHHel TTOBEepXHO- | TeTTompoBOAHOCTH

ctu crod, °C A, Br/(MK)
MMamot kimacca Au b — 1,16
Kaonmutu (Al,O3 - 42 %) 500 - 1300* 1,6 -2,09
BricokormaozeM BI'O-50 500 -1300 1,4-1,6
Bricokormuosem MJIO-62, BI'O-62 500 -1300 0,93-1,6
BBICOKOOOOXKKEHHBIN MaJIopasphIX/ITIONIMHACI TUHAC 500 -1300 1,33-2,32
ITamoT-JIeTKOBeC — 0,58
I'pannuiak ¢ acoecToM — 0,232
TpenenbHasa 3achIIIKa — 0,17
TpenenbHBIIH KUPIIHNY — 0,46
Craib — 58
Mymmuro-kopyna MKO-72, BI'O-72 600 - 1500 1,16-1,74
Kaonmnopsni Jerkosec KJI-1,3 600 - 1300 0,6-0,67
HwmacoBsril erkosec J1JI-1,2 600 - 1200 0,64-0,77
KaonuHoBas Bata (MaThl, YIUIOTHeHHBIE Ha 50 %) 100 -1100 0,06-0,232
AcOecTOBEpMUKYIIUT 100 -400 0,116-0,18
Topkper-Macca — 0,48
AcOecToBBI KapTOH 100 -400 0,16-0,2
CB0OOTHO BBITOPAIONIUA 3a30p WM TOHKHWH IIIOB — 104

i TeMItepaTyp, JIEXalluX B YKa3aHHBIX MHTepBasiaX, KO3GOUITMEHTHI OMPEAeSIoTCs M0 JIH-
HeltHOM wHTepronaiuu. IIpyu TeMIlepaTypax BBIIe WIM HUXe YKA3aHHBIX KOGMMOUIIMEHTHI TPH-
HUMAIOTCS COOTBETCTBEHHO IO BEPXHEMY WJIN HIDKHEMY 3HAYeHUIO.

0) B 30HAaX, OXJIAX/JAEMbIX IUIMTOBBIMU XOJIOAWIBHUKAMA, TeMIepaTypa cjIoeB Olpe/ie-
Jitercst corntacHo opmyre (13.32) ¢ yIeTOM OXJIAXIAIOIIETO BOIEHCTBUS XOIOMIBHUKOB,

6) U3MEHCHKE TeMIIEPaTyphl 110 TOJIIMWHE OTHEYITOPHOTO CJIOS (PYyTEpOBKYU IIPUHUMA-
eTCs 110 JTUHEHHOMY 3aKOHY

T,-T,
T(z)=Tp+— L2 (=2 (13.34)
1
3. TIpoBepka IIPOYHOCTH KOXYXa JTOMCHHOU MeYr TIPOM3BOIUTCS 1o (hopmyire
an:ﬂo%—ol-oz +03 <mR (13.35)
e
0, =(0,, +0y) Koy <R (13.36)
01 :(Gyp"'cyt)'K())/cn <R (1337)

a) B dopmynax (13.36), (13.37) oy, U Oy, oupelelsArOTcsa 1o Tabm.13.19 u 13.20
COOTBETCTBEHHO IS [IEPBOTO U BTOPOTO COCTOSTHUS KIIAIKH.

Hampsokenust ©y; U Gy n-M CEYCHMHM JJI [IAXThL, pacliapa, 3alUICYMKOB M TOpHA
OTIpEICTSIIOTCS TT0 popMyTam:

(m) ()
B

Oy = D) -nt,

(13.38)
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n

H n
Oy = zf(n)(PZ(n—l) ) r4(n—1) " Pz(n) _r‘fn)) 5 nn-1""
2

r(”) . 8(”) .Cosl_))(”) >
rae n=1,2,3,... - HoMepa cedcHU 1o puc.13.32¢a; f=0,3 mma cedeHMIA IIaxThI, pacliapa

W 3aruievynkoB; f=0,5 misa cedeHuit ropHa; m =0,85 - KO3(pUIIMECHT YCIOBUU pabOTHI
[eM. dopmyity (13.35)]; 1, =1,2 - koapdUITUEHT Teperpy3Ku OT pacropa GpyTepoBKH.

(13.39)

Taémoa 13.19. 3mavenusa Oy U Oy, UL TIEPBOTO COCTOSTHUS KIIAJIKU JTOMEHHOM TIeur

CeueHud 1o Oxp = Oxo * LI5S+ Oy * 1,2+ 0y o + 1,1 Oyp
puc.13.32qa Oxe=0Ppr/d O = Pdr/d Ox uye =VHr/o
1 (Py1)/8; 0 0
2-4 (0.5Py1)/3; (0.1-d;-1-0,5)/3; 0
5-8 (0.5Py1)/3; (0.1-d;-1-0,5)/3; 0
9-10 (0,5P,1,)/8; (0,35-d;-1;-0,5)/8; 0 L15- Py -1)/28;
11 (0.5Py1)/3; (0.1-d;-1-0,5)/3; 0
12-14 (0,5P,1,)/8; 0 (0,75 -H; -1;)/[9;
15-16 0 0 0

Taémoa 13.20. 3avenusa Oyp U Oy, JUISL BTOPOTO COCTOSIHUSI KIIAJIKU TOMCHHOW 14U

CeueHNA TIO O = Oz * 1,15+ 0y = 1,2+ 0y - 1,1

puc.13.32a Gxe:a_PB% GWZB% O e =VHS.r Oyp
1-3 0 0
4-6 (01-d; - 1,)/8; 0
9-10 (B3 (0,35-d;-1,)/8; 0 (L15- Py 17)/28;
11 (01-d; - 1,)/8; 0
12-16 0 (0.75-H;-1)/8;

IIpumevanuda: 1. B tadmn.13.19 u 13.20 koadpduimentr 1,1; 1,15; 1,2 - koadpduitneHTs! me-
perpy3ku. 2. d - BHYTpeHHUH auaMeTp (HyTepoBKH B PACUETHOM CEUSHWMW ; TIPU OTpefelIeHNH Ha-
TIPSIXKEHUN Gy, OT pacIiopa MUXTHL B QOPMYIEL d TTOACTaBIAeTcd B MeTpax. 3. H - paccTodHHe OT
OTMETKH (PYPM A0 PaCUeTHOTO CEUSHMS; NMPH ONpeNe/ICHUH HAMPAKEHUH Gy 4y, OT PAcIiopa YyryHa
B dopmyny H mojcTaBisgeTcd B MeTpax. 4. Bce ocrambHble BeTWIWHBI, BXOMAIINE B (DOPMYITBI TS
MOJICYETa HATIPSKEHUH B KOXYXE Oy, ( HANMPSKEHHMSA OT JAaB/ICHUS TAa30BOH CPEAb) Cyy M Oy yyo
TIOAICTARITAIOTCS B CAHTUMETPAX.

0) PamuanmbHBIe TaBIeHWS Ha HAPYXHBIC TTOBEPXHOCTH OTHEYIOPHOM KIamku (P;) u
ILTATOBBIX XOJOIWILHUKOB (P5) OIPEeITIOTCS TI0 hOopMYyITaMm:

_ A1;;822 +A2p'812,

1= ; (13.40)
818y =8y 8y
PZ:Azp'SMJFAlp'Szl ; (13.41)
818y =8y 8y
2
5 55 - .
"M== +m2'h2, (1342)
Bl qurhS
5T
8y =—4—; (13.43)
qur'hS
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N, 5
_ A cp ep . i) cp . X
Ay = +o TP HyyyosinB - Kp — oy T, - Hy oy sin- Kgf —

p ]
B (13.44)
— d,-n _.
_Ol‘qyr'TX'FS_HZ'hZ_ 7 i
8y = URNLAL P L M L (13.45)
By by E-8 2mh,
§y =2 B oD, (13.46)
Egyr - by 2nh,

Pp~r2 p ;
AZP:otqyr~TX~r4—E—8~0,85—0L~T~r—0L~T “H, y;-sinB- Ky — (13.47)
S..m, — '

- X.n-hn,
2n

tie Po=Py+ Py + Py, (cM.Ta6m.13.19, 13.20) 1719 COOTBETCTBYIOIIMX PACUCTHBIX CEUCHUA.

B dopmymax (13.40) - (13.47) mHIEKCHI IPU BCeX BEJIMYMHAX IIPEACTABICHBI B COOT-
BETCTBHU C PACYCTHOM cXeMoi Ha puc.13.33.
B dopmynax (13.44) u (13.47) nedopmaliiit B MEpUIUOHATIBHOM HAIIPABICHUU YUU-

TBHIBAIOTCS KOddduitnenTamMmu: st Koxyxa K, = 14; mma xomonwibHukoB Ko =0,9; st

TOHKOCTCHHOM KIIAJKKA Kg’ =0,5; UL TOJCTOCTEHHON KIIaJKKA Kg’ =0,75 n; - 4ucio

pPaIVaIbHbBIX BBRITOPAIOIINX IIPOKIAJOK B HeCyIIeM clioe GpYTepOBKU; K, - YMACIO BEpTHU-
KaIBHBIX 3a30POB MEXY ILTUTOBBIMU XOJIOMILHUKAMIU.

By u N, pxomamue B (opmynnl (13.42) u (13.44), ompenesstiorcda mo (opmyaam
(13.74), (13.75).

B mavare pacuyera P; HeWU3BECTHBI, ITO3TOMY 3HAUYCHUS KO3GOUITUCHTOB #; U m;

ISt Mareprana aedopMaTUBHOIO CJIOS MPUHUMAIOTCI 1o Tada1.13.21 mubo U3 IIepBOIA,
OO M3 BTOPOM cTpoKu MMpou3BoisHO. [locie pacueTta HEOOXOIUMO TTPOBEPUTH BBITION -
HEHWE HEPABEHCTB, YKA3aHHBIX B IIPUHSITHIX JUIS pacyeTa cTpokax Taonuiel. Ecmu ka-
KOe-JIM00 M3 HUX HE BBIIOIHACTCS, TO HEOOXOJIUMO B3STh U ITOLO CJIOS 3HAYCHUS H;

U #; W3 APYTO# CTPOKU U CJIENIaTh TOBTOPHBIN pacyerT .

Pacder, BbImoHEHHBINH 10 dopmyrtam (13.40) - (13.47), ocHOBAaH Ha IIPEIIIONOXE-
HUW, YTO OTHEYIIOPHBIE CJIOM (DYTEPOBKU CXKATHI IO BCEH TOMIHMHE. DTO CIIeIyeT IpoBe-
puTh o popMmye

Oxp(2i) = Ei(%)- e, —0;-T()| (13.48)

X

rme

1
Sxi:B_r(_f)l'rZ +Ny). (13.49)
I

Ecimm sImopa KOJBIIEREIX HANPSDKEHUN B i-M clloe OYIIeT UMETh PAaCTSIHYTBIEC 30HBI,
tme o,7(z;) =¢,;, TO ST 30HBI U3 MATBHEUIIeTO pacyeTa B KOJBIICBOM HAIIPaBICHUN HC-
KJTIOYAIOTCS W pacdeT MOBTOpsieTcs (BTOpoe IIPUONIDKEHMe) ¢ HOBON TONIMWHONU CIIOA,
PABHOM TOJNIIHWHE CKATOW 30HBI SIIOPHI, ¢ HOBBIMU COOTBETCTBYIOIIAMM TeMIIepaTypaMu
TPaHUIl W PaITyCaMM.

Ei(z) u 0,T(z;) onpelensiorcs: Aas pasiniHbIX MaTepraioB (GyTepoBKHU 110 Tad1.13.22,
13.23.
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Taomma 13.21. KoadduimeHTH MOMATIMBOCTA MaTEPHUATIOB JIe(hOPMATUBHBIX

CJIOCB B 3aBUCHMMOCTH OT palvaIbHBIX JIaBJICHUNA

Ilpenen usmene-

NelNe Marepuaisl 1eOpMaTUBHOTO CJIOL Ne HITL JABJOHMA Ha m; n;
/I cTpok | nedopmaruBHEIE i i
cmou P;, MIla
1 0< P;<0,6 0,32 0
1. TpenenbHas Kpolnka
2 P; 20,6 0,12 0,12
2. TpenenbHO-acOeCTOBBIC 3aCHITTKH:
TpeTenbHas Kpoluka 75 % 1 0<P<0,6 0,23 0
acoectut 25 % 2 P; 20,6 0,08 0,09
3. TpeTenbHas Kpoika 50 % 1 0<P; <06 0,26 0
acoectutr 50 % 2 P; 20,6 0,08 0,108
4. TpeTenbHas Kpoiuka 25 % 1 0<P; 0,6 0,32 0
acoectur 75 % 2 P; 20,6 0,09 0,138
5. I'pannmako-acOecTOBbIe 3aCHITTKH:
rpannoiak 70 % 1 0<P; <06 0,23 0
acoectur 30 % 2 P; 20,6 0,07 0,096
6. rpannoiak S0 % 1 0<P; <06 0,26 0
acoectut 50 % 2 P; 20,6 0,08 0,108
7. rpannoiak 30 % 1 0<P; 0,6 0,32 0
acoectutr 70 % 2 P; 20,6 0,09 0,138
8. rpaHIUIaK 15 % 1 0<P; <06 0,36 0
acoectut 85 % wim acoectut 100 % 2 P; 20,6 0,14 0,132
9. | HIaMOTHEBIH TTOPOIIOK 1 0<P; <04 0,188 0
2 P;>04 0,0341 0,0614
10. | Meptenn 1 0<P <04 0,215 0
2 P, =204 0,06 0,062
11. | mak 1 0<P; <06 0,211 0
2 P; 20,6 0,067 0,0852
12. | KaommHoBag Bara 1 0<P;<0,05 4,4 0
(Marbl, yimotHeHHbIe Ha 50 %) 2 P; 20,05 0,36 0,202
13. | Ac0ecTOBepMUKYIUTOBBIC TLTUTHL 1 0<P; 0,2 0 0
2 P; 20,2 0,2 -0,04
14. | AcOecToBBIi KapTOH 1 0<P <06 0,046 0
2 P; 20,6 0,0385 0,045
15. | CBo6omHO BBITOpAOIIMK 3a30pP 1 0<P <10 0 1
2 _ _
16. | Tonkwuit OB MEXIy CIOIMU HYTepPOBKHI 1 0<P <10 0 0
2 _ _
17. | VYimeponmucrad HaboHKa CO CMOJIOM 1 0<P;<0,6 0,1 0
i(l)).znyg;paMﬁoBaHI/IeM pacKaJeHHBIM 2 P 20,6 0,05 0,03
18. | Vrmepomucrad HaboHKa CO CMOJIOM 1 0<P;<0,6 0,25 0
g?ogo 1\/([: l_ll'lfe)IBapI/ITeJ'[LHLIM o0oXxaTneMm 2 P 20,6 0.1 0,09
19. Yrﬂepou)mcmsl HaboMKa ¢ acOeCTUTOM K 1 0<P;<0,6 0,40 0
g%%nf/lnn(; TIpeABaApPUTETTbHBIM 00XKaTHEM 5 P >0.6 0.1 0.18
20. Macca mig YeKaHKU XOJOAWIBHUKOB 1 0<P <10 0,005 0
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Ta6nuua 13.22. 3HaueHns o.- T~ 102 11 HecyInUx ciioeb (PyTepOBKH,
BBITIOTHEHHBIX W3 OTHEYITOPOB PA3IMYHBIX MapOK

% =
g5
IlamoT BrIcOKOTIIMHO3EM § § Mym- Jlerkosec
T, © 5 w | TOKOPYH-
°C*) 2= 2 | noswrit
SEE | Bro-mn
kinacca|kmaccalnerkosec | XM 1BrO-50[ Bro-62 | & & E (MKO-72) AMHACO-| KAOTH-
A B | murp.1 | HoBwiH (MJT0-62) E BBII HOBBII
42%-p1it = E a1-1,2 | KJI-1,3
100 0,06 | 0,02 | 0,06 0,05 0,03 0,02 0, 0,054 0,375 | 0,046
2001 0,14 | 0,04 | 0,12 0,14 0,1 0,04 0,545 0,108 0,78 0,092
300 0,2 0,05 | 0,18 0,22 0,17 0,11 0,94 0,162 0,99 0,138
4001 0,26 | 0,1 0,24 0,3 0,24 0,14 1,03 0,216 1,08 0,184
500( 0,32 | 0,13 | 0,3 0,35 0,28 0,16 1,12 0,27 1,125 | 0,23
600] 0,4 0,18 | 0,36 0,4 0,32 0,23 1,14 0,324 1,182 | 0,276
700] 0,48 | 0,2 0,42 0,45 0,38 0,27 1,16 0,378 1,204 | 0,332
800 0,57 | 0,24 | 0,48 0,5 0,42 0,32 1,1933 0,432 1,224 | 0,368
9001 0,7 0,28 | 0,54 0,5 0,5 0,45 1,2266 0,486 1,197 | 0,414
1000 0,8 0,28 | 0,6 0,6 0,55 0,44 1,26 0,59 1,23 0,46
11001 0,93 | 0,28 | 0,66 0,7 0,64 0,59 1,305 0,682 1,245 | 0,506
12001 0,93 | 0,28 | 0,72 0,76 0,7 1,03 1,35 0,78 1,245 | 0,552
1300 — — — 0,83 0,8 1,7 1,34 0,871 1,245 | 0,598
1400 — — — 0,9 0,9 1,61 1,33 0,966 1,245 | 0,644
1500 — — — — — — 1,33 1,065 1,245 | 0,69
1600 — — — — — — 1,33 1,168 — —

*) I IIpOMeKYTOUHEBIX

Ta6muoa 13.23.

BBITIOJTHCHHBIX W3 OTHCYIIOPOB PA3/IMYHBIX MapOK

T 3HayeHue o7 HaXOAUTCS MO JIMHEHHON MHTEPIIOISIIINH.

Buavenud F(T)- 104, MIla, mig HecyIIUX CIOEB (PYyTEPOBKH,

% =
g:
IlamoT BrIcOKOTIIMHO3EM § § Mym- Jlerkosec
T, S 5 = | ToxopyH-
°C*) 2 2.2 | moswri
52 E | Bron2
kmacca|kmacca|erkosec| 3™ Ipro-s50| Bro-62 | g & E (MKO-72) AMHACO-| KAOTH-
A B | 1B | HOBBIH (MJT0-62) = E BEILi{ HOBEIH
42%-b1it S IJ1-1,2 | KJI-1,3
0] o5 [os | o015 [ o5 | o5 0,5 0,3 0,6 01 | 0,15
2000 05 | 05| 015 | o5 | 05 0,5 0,3 0,6 01 | 015
300 05 [ 05| 015 | o5 | o5 0,5 0,3 0,6 01 | 015
400] 05 | 05| 015 | o5 | o5 0,5 0,3 0,6 01 | 015
sool 05 | 05| 015 | o5 | o5 0,5 0,3 0,6 01 | 015
600] 05 | 05| 015 | o5 | 05 0,5 0,3 0,6 01 | 015
700] 05 | 05| 015 | o5 | 05 0,5 0,3 0,6 01 | 015
soo| 05 [ 05| 015 | o5 | o5 0,5 0,3 06 |0,0875| 0,15
900 | 0,375] 0,375| 0,1125 | 0,5 | 0,5 0,5 0,3 06 |[0075 | 0,15
1000 0,25 | 0,25 | 0,075 05 | 05 0,5 0,3 06 |00625] 0,15
1100 0,125 0,125{ 0,0375 | 05 | 0,5 0,5 0,3 06 |005 | 015
1200 0 0 0o 10333303333 0,3333 0,3 06 (00375 01
1| — | — — |o,1667 |0,1667| 0,1667 0,3 04 |[0025 | 005
“oo| — | — — 0 0 0 0,2 03 |oo0125| o
1500 — | — — — — — 0,1 0,15 0 0
1600 — — — — — — 0 0 — —

*) g mpoMexyTounbx 7 sHaveHue F(7) HAXOAUTCA MO JIMHEHHON MHTePIIOAINN.
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JIJIST BTOPOTO COCTOSTHUS KJIaJKW WIM €CIU OTHEYIIOPHBIN CIOM OKAa3hIBASTCS TTOTHO-
CTBIO pacTAHyThIM (ipu Py <0),

A
py="2F (13.50)
9
e Ayy U 8y OIIPENIEISIIOTCS U3 ypapHenuii (13.47) u (13.45).
Ecmm okaxercs, urto Py > P, , TO

A, r
p=—£.2 (13.51)
8y 7y
e
r2
3, :B%+ﬁ2-h2, (13.52)

1

N; -7 . .
Aqp =T‘#12+0L,.°p TP H; y;sinB-KQ-o-T-r—a-T® -H, ;sinp K, -
8, n — 085.P,.r
. n, —
on ! Ed
Eciy mepudepHitHble XOTOMMIEHAKY OTCYTCTBYIOT, TO PaMaTbHOE JTaBIeHIe KIaIKu
Ha KOXKYyXe

(13.53)

-

P = 8—1’ (13.54)
11
I7e 611 U Ay, OTIPEACISIOTCS TTO (hopMyIam:
r22 r?
oy ==—+—085+m, - h; 13.55
=t h -y ( )

Ayp =N#f+a§p TP H, y;osinp- K@ —a-Tor—o-T® H,_y ssinB- K,y —
8, n — 085.P,.r

.n,_
m Eo

B (opmyisr (13.38) 1 (13.39) BMecTO P, [MOJICTABISIETCS Py 8 BMECTO 7y — 73 .

(13.56)

-

13.5.3. Pacuer Jemagu. JomonHuTebHBIE YCIIOBHBIE 0O03HAYEHUSI, UCTIOIB3YEMBIE B
JTAHHOM pasJiesie.

H, - BbICOTa KJIAJKU JIEMaJU U TOPHA JI0O MOPATOPHOIC KOJBIIA;
Eéi) - naBieHue GHyTEPOBKH JICIA HA KOXYX Ieun (i=1,2,3);

rs(i) - pamryc CKaroi 30HBI (hyTEpOBKH JIeIaau Win aauma meun (i=1,2,3);
E;, E, -~ MOZyIb YIIPYTOCTHU KJIAIKU B KOJTBIIEBOM U PAAATBHOM HATPABICHUIX;

Tr. — YCIOBHOE pPacueTHOC 3HAYEHME TEMIIEpaTypbl Ha OOKOBOH IIOBEPXHOCTU
KKK JISMaay IIPK HAPYXKHOM Pagryce QYTEPOBKU Fy Trax - MaKCUMAIb-
HOE 3HAYCHUE TEeMIIepaTyphbl B IIEHTPE JIHUINA (I BBICOKOTJIMHO3EMUCTOM
KIaiku T =1000°C, I yraepoaucThix 6J0KOB Ty, =1500°C) mpuHuMa-
€TCs 10 TEXHOJIOTMIECKOMY 3JIaHuI0 Ha Tiyoude 1 m; T, - 3HaYeHUe Harpe-
Ba B IIEHTPE JICTIIA/IA.

1) TTomHbIit 0O6BeM pacdeTa JeIaa BEITIONHSICTCS T IBYX COCTOSHWM: KilaaKa - 11e-
JIasg ¥ KJIajika - TIporopesa Ha COOTBETCTRYIONIYIO BEICOTY (CM. pacyueT AHUIIA).
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Ilepsorit atam (puc.13.34, 13.35). JlapneHune HyTepoBKH JeTIa HA KOXYX [IEUYUA OII-
peJiersieTcs TPy MOCIeIoBaTeIbHOM BRIYMCICHUH JIABJICHUS 110 (hopmyiie

—n W9 -w .
P =——2, (i=1,2,3) (13.57)
S £
J=1 /
. ~1-1
A = | EO] s (13.58)
£ = Al (13.60)
w® = BA,, (13.61)
Wy :WH+W,€,+WP, (13.62)
I
1
1
E@_ﬂ@@_
ons uyeyHa 2
[N e { = =
=]
e HITTITTY 3
L[
N Gdgtn
i
| ML T
Puc.13.34. Jlemans noMeHHON
neun. Ilonepeuynsrii paspes
1 — kmagka; 2 — Haboiika; 3 -
IUINTOBBIE XOJIOMWIBHUKU, 4 — Puc.13.35. Jlemaaps komOuHUpoBaHHag. I1pogoIbHEIH pa3pes
cxXaTasd 30Ha KJIagkud; 5 — Tpe- 1 — maMoTHBIe U3eNud; 2 — YIJIepOAUCTEIe OJIOKU; 3 — BBI-
MWHBI (pacKphiTHe IIBOB) B COKOOTHEYTIOpHBIe MYJITUTOBBIe W3fieNns; 4 — TpaduTmpo-
pacTAIHYTOM 30HE KIaJKu; 6 — BaHHBIe OJTOKW; 5 — AHUIIE MeUW; 6 — IJIUTH BO3AYITHOTO
KOXYyX OXITaXICHUS

2) B coorHomeruu (13.58) Momysib yIpyroctu Er(i) 3aBUCHUT B ODIIEM BHJIC OT OOXa-
TS TIBOB. [ TIepBOTO 3Talla XapakTepHO OJHO3HAYHOEe 3HAYEHUE 3TOT0 MOJIYJS YII-
DPYTOCTH Er(i) = E(T). CoorBerctBeHHO (13.58)+(13.62) IPUHSATHI CIEAYIONINEC 3aBUCH-
MOCTH TipH % = 1,0.

A=r(Bs)!

>

-3
b 0960138057,

* Ilpu moydeHUM OTpULIATEIBPHOTO 3HAUCHUS Eéi) WIH TIpH 1_)(()i) < 0,3 MIla KoxXyXx Jemnaan pac-

CUHUTBIBACTCA TOJILKO Ha BEJIIMYMHY ITOJIHOTO BHYTPCHHETO AJABIICHMA Tra3a PB .
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WH:h'527
We=0-T-r,

W,=0,85AP,,, (13.63)
V - 00beM TICUH B M-.
At:a(DTmaxrd)

T =Tre+ T

3) Koadpdurmenr ¥, (m=1,2,3) B (13.63) npuauMaeTcs 1o Tad1.13.24 U ompepessieT
coboft cTelleHb BO3MOXHOTO BO3JICHCTBUS JIaBJICHUS Ta-
Tabmma 13.24 30BOI cpenbl (4acTh BHYTPEHHETO JIABICHWS Tasza), Kak
m 1 2 3 TEXHOJIOTMIECKOTO IIpoIlecca W COCTOSHUS (PyTepOBKHU
JISTIIa/IA.
Pexomennyetrcst B cootHotieHnu (13.63) st 6071b-
IMWHCTBA KOHCTPYKIUK TpruHUMAaTh W, =0,5.

w, 0 05 | 1,0

4) Kosdbdurmmentsr, sxomsiue B (13.58) u (13.61) HEOOXOIMMO BBIYUCISTH 110 (Hop-
MynaaM Taoiuil 13.25, 13.26 B 3aBUCUMOCTHA OT HOMepa INMpUOIKeHUs pu k;=1,0 u

Eﬁi) = Et(i) = E(T) (Ha mepBOM »9Talle pacuera). Bce BBIYMCICHUS IIPOU3BOIATCS IO
HYXKHOU CXOAMMOCTH 3Ha-

7@
Taommma 13.25 yenust py” B (13.57) mpu

i=1,2,3.
i Bi(i1=1,2,3) Ipumeyanne B tabiuie 13.25 B cooT-
a BETCTBYIOIIUX COOTHOIIEHN-
7 P Pn
1 1+7T|—-—— SIX IPUHUMATDH
K n+l 5
n+1 L —
J— k 2 2
T NET . 2
22 1—n+1[l—n,(€’)( . —1)(rs(’)/r¢)] Ki (n+1)
1 - YUCIO TeMIIEpaTypHOM

W30TepPMBI TIPUHUMACT 3Ha-
Tadauua 13.26 yenus n=0,1...4 (BKIOUas U
NpOOHEIC 3HAYCHUS 7).

i Xi IIpumedanue
O[go]”
1 1/x Kk; = E; [Er ] )
=2 1/xi+ In (rd,/rs(i)) (i=2,3) (pgli) =1+ n’(ci) ,

T _ -1
T =T, .
5) Brraucienus JTaBJICHUA E(()l) IIPOU3BOIATCA B COOTBETCTBUU C Hl, ITIOCJIE YE€TO OII-

peAcIsIeTCs JaBIICHUE 1_)(()2) u3 (13.57) mpu i=2. B Tabmumrty 13.25 1ipu i=2 BXOJUT pajiui-

yC cxXaron 30HBLI, KOTOpBIfI OIIPCACTACTCA N3 COOTHOIICHMA

r = rcplc§i) , (13.64)
e
1/n+1
71)]@71(’(&'71 +n+ 1)
noTYT,ES Y

[
o = | o (13.65)
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6) Bropoit srtam. OmpepenseTcs BINAHNC OOXATHSA ITBOB HA M3MEHEHUE MOIYIIS
VIIPYTOCTH KaK B paIvalbHOM, TaK M B OKPYKHOM HallpaBieHUW. [IpW BEIYUCICHWM II0
BTOPOMY 3TAITy BEITTONHIIOTCS YCIOBUS

s =(1+af’)>125, (=123)
) L
e af) = 61(61)2824-“ ’

& =m e

3Havenusa r ompesensIOTCA B COOTBETCTBHM ¢ yKa3aHWSAMHU IL.5. HA OCHOBAHWH
cootHotenuit (13.64), (13.65).

)
B IICPBOM HpI/I6J'H/DKCHI/II/I UL OLIpeICJICHUA  TIPSABAPUTCIIBHOIO 3HAYCHUA 7y

BTOPOIro sTalia MOCIETHUNA IIPUHUMACTCA paBHBIM rs(3) IICPBOTO 2TalIia. HpI/I 9TOM

n
zsm.c =8, 'n;.c (13.66)
r Ry
B (13.66) =t
N
Gy _ IR _
pu p =[], (=1,23..K)

8, — pasMep TIIBa KIAIKA OJOKOB (h)YTEPOBKA B paavabHOM HAMPABICHUM,
n,, — KOIMIECTRBO ITBOB B KJIAMKe OT IIEHTPa JeIaa B palialbHOM HAITPABICHUH.

7) HapieHue Eéi) Ha BTOPOM 3Talle olpejeisercss n3 cootHorrenus (13.57) mpu

i=1,2,3...K.
IIpu 3TOM cllefiyeT OIpele/IsITh HOBbIe 3HAUYCHWS MOAYJICH YIIPYTOCTH B PamUaIbHOM
7 TAHTEHITAATHHOM HAaTIpaBICHUSIX

Er(i) - E[s’(cj)]*l ’

. ~1-1
EP = E[s{] (a)
B cootHotienun (a) ICIZ OpUHAMAaETCS 110 popMyIe
. =1
K} = (1+a,(€’))(1+s,€a,(€’)) (13.67)

[Tapametp €, B (13.67) mensgercda B auanazone 0<e, <10 4uro mossossteT u3 (13.67)

OIIPCACJIATD 3HAYCHUC «K» Ha IMHC pajnyca ry, BKIIIOYasd M KPacBbIC 3HAYCHUS £ .
Ilocne OIIpeACJICHUA COOTBCTCTBYIOIICTO 3HAYCHUSA K; BBIIOJIHACTCS OKOHYATC/IBHOC

=0

BBIUUCIEHUE Py’ .
8) Bce BBIMMCIEHUS HA BTOPOM 3TAlle BBITIOMHSIOT B COOTBETCTBUU ¢ TIIL. 1 + 5. Besu-
qYrHA rs(’)mm BTOpOro 3tara orpejeiserca u3 (13.64), (13.65) mpu «;, BBIUUCICHHOM

npu €,=0. B m.6 Bropoe npubiamxkeHue (i=2) Ha BTOPOM 3Talle BBIYUCISIETCS IIOCIE
MIpeIBAPUTEILHON OIICHKM COOTBETCTBYIOIIMX 3HA4YeHW, Bxomsmux B (13.64), (13.65)
apaMeTpOB.

9) IIpoBepKa ITPOYHOCTH KOXYXa IMPOU3BOJUTCS B COOTBETCTBUM C pasfiesioM «PacueT
ITOMCHHBIX IIeYeii».
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13.5.4. Pacyet Bo3nyxoHarpeBareneit

1) CraibHOU KOXYX U DYTEpOBKY  «) /_\
PACCUYMTHIBAIOT Ha IIPOYHOCTH OT BO3- i ‘ 1

JNIEUCTBUS BHYTPEHHEHU TEMIIEpaTyphl
W TaBICHUS TyThdA. 51 3TOTO ITMIWH-
JIPUYECKYI0 YacTh BO3JyXOHArpeBare- miiii ‘
JIST pa30MBAIOT IO BBICOTE HA OTAEIb- 3

HBIC YYaCTKW C OJMHAKOBBEIMA KOHCT-

", ,
| e

2 n-l
2/3H

PYKLIMSAMU, pasMepaMU M MaTepUalia- S u”ﬂ | 12
_ = K| —

MU OBKI M KOXYXa, KaK IIOKa - fy o
3aHO Ha puc.13.364. B KaxIoM y4acT- INES 1 n T(y)
Ke 00s3aTeIbHO PACCUMTBHIBAIOTCS JBa T i ‘ S L

~
CceueHUs - BepxHee M HIDKHee, MEXIy t !
KOTOPBIMH HAIPSDKEHHOE  COCTOSHUE mﬁ nti ‘ ntl
KOXYXa U CIIoeB (BYTEPOBKU CUMTAETCS NS ‘ .
M3MEHSIONTUMCS 110 JIMHENHOMY 3aKO- & ‘

g + +
my. Pacuer BBITOMHSCTCS, HAYMHAS C m*: ntd ‘ a3 5 p

Bepxuero cevenns (1-1). ‘ ——ar
Hampsokenust  oT  COOCTBEHHOIM

N Puc.13.36. BepTUKaIbHEII pa3pe3 BO3TYXOHATPEBATEIST
MAacChbl KOHCTPYKITUA HE YUYUTHIBAIOTCA

a — pacueTHbIe CeYEeHUd U IOPANOK OIpeleIeHUud
U3-3a MX MAJIOCTH IIO CPaBHEHUIO €  pampsxeHwil B KOXyxe BO3MyXoHArpeparens; 6 -
HallpAXKCHUAMA OT TEMIICpaTypbl U rpaduK M3MEHEeHUs TeMIlepaTyphl Bo3nyxa T; BHYTPU
JTABJICHMS TYThSI. BO3IIyXOHArpeBaress 1o BbicoTe; Tiyy — TeMIeparypa
2) PacueTHas TeMIlepaTypa BO3JY- oA, Ky1onoM; 7Ty, — TeMIiepaTypa OTXONIIHUX Ta30B

Xa BHYTPHU BO3JyXoHarpenareis II10]1

KYTIOJIOM T,Cy,, 7 TEeMIEpaTypa OTXOIAIINX Ta3oB 7T, 3ala0Tcs TEeXHOJIOTMYECKOR opra-
HU3alueir. Mexny sTUMKA KpaiHUMKM 3HAYCHUSIMM TeMIIEpaTypa IO BBEICOTE BO3yXOHAr-
peBaressd IPUHUMAECTCS U3MEHSIONEHCS 110 JTUHEUHOMY 3aKOHY:

TB(y):T)cyn _(Txyn_Tor)% 3 (1368)

KaK IoKazaHo Ha puc.13.36.

TeMrmeparypa Ha TpaHWIAX CIOEB B ITPOU3BOJIBHOM CEUYCHWM BO3JyXOHArpeBaresst
ompenesstercs 1o dopmyie (13.32), onHako T, =0, a KO3DOUITUEHT TEILIOOTIAYU OT
HApYXHOI TTOBEPXHOCTH

A, =2+130 (13.69)

e v, M/Cc - CKOpOCTh BeTpa, npuHuMaetcs 1mo CHull B 3aBUCMMOCTH OT MecTa CTpOH-
TEJIBCTRA.

VBenunueHue CKOPOCTH BETpa ¢ BBICOTOM Iipu pacyete 1o (13.69) yIuThIBaeTCS MO-
MIpaBOYHBIM KO2(PHUIIMeHTOM K B COOTBETCTBUAM ¢ Tad. 13.27.

Taomma 13.27. [TopaBouHbie KO(DDUITUESHTHI U YBETUICHUS CKOPOCTH BeTpa
pu pacyere Ko huiiueHTa TermiooTAaun A,

BricoTa Haj MOBEPXHOCTHIO 3eMIIM, M Ho 10 20 40 100*

ITompaBounslit KoadhduieHT K 1 1,15 1,3 1,5

* T IIPOMEXYTOUHBIX BRICOT K OIPENENAIOT 110 IMHEWHON MHTEPIIOIIIHH.

Temrreparypa cinoeB (GyTepoBKU sIBIeTCI JTUHEMHOU (yHKIMel KoopauHar Z;
(puc.13.37, 13.38), OTCUATHIBACMBIX OT BHYTPEHHEH MOBEPXHOCTH KAXJIOTO U3 THUX CJIO-
eB, clleJloBaTeNIbHO cIipaBeiuBa popmyia (13.34).
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A _ \ ;

2 / Puc.13.37. W3MmeHeHHe TemIie-
1 parypel 10 TOJIIMHE CTEHKH
BO3IYXOHATpeBaTeNd B PACUET-
HTj ] T, T, |75 HOM CeUeHHH
TyT L T\ T T L HINESE| AT I ] - BHYTPEHHSS TIOBEPXHOCTH
b b \ BO3IYXOHATpeBaTelIsd; 2 - Ha-
b b PyXHad TIOBEPXHOCTH BOSZMIY-
s b k| ok, h, h, h, XoHarpesarend; 3 - QyrepoBKa;
— 4 — KOXyX
& hy by h,  h h h,

byTepoBKHU ¢ JIBYMS KOMIIeHCa-
Ceuenue IIMOHHBIMU ~ CITIOSMH B CO-
\ T YeTAaHWH C JABYMS KOJIBIIEBBIMU

P

1z) /
2 o 1
#(zy
Puc.13.38. PacuetHag cxemMa miid

3a30pamMu
4 _fi P 1 - BHYTpEeHHSS TIOBEPXHOCTb;
2 - HapyXHad TIOBEPXHOCTE;
{ h1, hy — HeCyIIMH OTHEYIIOPHBIH

cloi (COOTBETCTBEHHO BHYTpPEH-

HUNlL W HapyXHBIN);, hy, h5 -
T, neopMaTHBHEII cno}?[ (cooTBeT-
T, CTBEHHO BHYTPeHHUW W HapyX-
T, HBIN); 43, hg — KOTBIIEBOH 3a30D;
Ts h7 — TEIUTOM3ONAIMOHHBIN CIIOMH;
r 0 - KOXyX BO3IyXOHAIrpeBaTesIst

N (o
N (o
B
[
IR
N
Nl
Nl
NES
e

3) IIpoBepKa MPOYHOCTH KOXYyXa BO3IyXOHATpeBATEJsI B CEUCHUSX ¢ ABYMs Jiehopma-
THUBHBIMH CJIOSIMU U JIBYMSI KOJIBIIEBBIMU 3a30paMHU B MPOU3BOJBHOM CEYCHUM #—# IIPO-
u3BoauTcs 110 hopmyie (13.35), rime

- 1 2(n) N (n-1) (-1 p(m) () .

GI—W P, -r -np+fI§I(P4 ty +P ) Hy oy [SRG

(n) (n)  n)y
B -r o, + P n ny

&

O, = <R. (13.71)
B dopmynax (13.70), (13.71): n=1,2,3,... - HOMepa ceveHuUit 1Mo puc.13.36a; f=0,2,
n,=1,15, n,=1,2 - KO3pPUIMEHTHI [IEPETPY3KU; Py — U30BITOUHOE (HOPMATUBHOE) JAB-

JneHue Bo3ayxa, Mlla; m=0,75 - koapdpuitueHT yCIIoBU padOTHI.

IlpumMevanusda.

e 1. Bropoii uieH B KBaapaTHBIX cKoOKax dopmMymsl (13.64) mmsg cedeHUi, pacTioNOXEHHBIX HU-
Xe cedeHUs S—S, COOTBETCTBYIONMETO 2/3 BBHICOTHI IUWIMHAPUUECKON YacTH BO3MyXOHATPEBaTeIIs
(puc.13.36 @), mpuHUMaeTCSd PAaBHBIM €TO 3HAYEHUIO B CEUeHUU S—S.

o 2. 79 peKOHCTPYMPYEMBIX M SKCIUIyaTUPYEeMBIX BO3AyXOHarpepareaei KoahGUIIUeHT YCIOBUH
paboTHl HazHavyaeTcd B 3aBUCHMOCTH OT CpOKa SKCIUIyaTalluyd M (HaKTHIEeCKOTO COCTOSHUS KO-
Xyxa U HyTepOBKH.
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JapieHre Ha HeCyIe OTHEYIIOpHEBIE CIIOM, COOTBETCTBEHHO HAPYXKHBIM W BHYTPEH-
HUR B CEUCHUN N-n, OIpeelsaeTcs Mo dopMyiam:

Ayp 8y +4A, 8y

P, - : (13.72)
B4y 811 — By 81y
B = Alp '844 +A4p '814 (13.73)
By Oy —8y1 814
e
5 _
r ror, ms-hs-r
5 o i rn mshser 13.74
“ B, "B T (13.74)
Ty R
S, B, ; (13.75)
Ny, 085 P, r - —
RS T B T r—ns hs—ng-h: (13.76)
="F, ¥ s - hs — g - Fg
ry
8, = 1¢ 13.77
4= ( )
5 _
Born mhyon
S, = Tk M hn (13.78)
"B, By )
Ay =N e Ne o (13.79)

7 By By,

B dopmynax (13.72)-(13.79) wHIEKCHI TIPU BCEX BEIMYMHAX ITPOCTABICHBI B COOT-
BETCTBHU C PACYCTHOM cXeMoi puc.13.38.

3uHaveHus By; ¥ Np; [IpU IPOU3BOJIBHBIX 3aBUcUMOCTIX F;(T) u o,;(T) ¥ BBIUUCII-
oTes 110 hopMmyIam:

hi
By, =JE,~(T)-dz; (13.80)
0
hi
Np = in(T)-dz; (13.81)
0
e Ji(T) =0 T(z) Ei(z).

Juig pasiudHbIX MaTepuanoB GyTepoBOK B;; U Np; BBIMUCIAIOTCA ¢ IIOMOIIBIO JAHHBIX,
NpHUBEICHHBIX B Ta0I.13.22, 13.23.

B ToMm ciayuae, ecau HeCyIlIuit OTHEYIIOPHEBIN CIIOM, BHYTPECHHWU WM HAPYXHBINA, CO-
CTOWUT M3 HECKOJNBKUX K OTHEYITOPHBIX CIOEB (IaKeT), pPa3IMYHBIX IO CBOMCTBAM Mare-
puanoB, TO B; m N, BBIUUCIAIOTCS /I KAXJIOTO ITaKeTa KaK CYMMBL:

K
Bi=Y By; (13.82)
1

K
Ny=Y Np. (13.83)
1

Koo durmenTs OTATINBOCTH #; W H; U PA3IMIHBIX MAaTepUAIOB IIPUHUMAIOTCS

IO TEPBOU WJIM BTOPOU CTpOKe Tadxa.13.21 B 3aBUCMMOCTH OT PaJIMAIbHBIX JaBleHU P;,
JIEACTBYIOIKUX Ha JepOpMaTUBHBIC CIOU:
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p=RL, 13.84

2 1

)
4

Ps=P,.-t. (13.85)
5

IToapo6uo o BeIOOpe KOIDGIUIIMEHTOB #7; U #; OBLIO U3IOXKEHO B 11.13.5 riaBblL.
B ToMm ciydae, Korja BMECTO BBITOPAIOIIMX 3a30POB /i3, Ag B HeCyIIUX closx ¢yre-

POBKI YCTAHOBJICHBI paJMaIbHBIC BBITOPAIONINAE MPOKIAAKHA, WX CyMMapHas TOJIIMHA
MIPUBOAMTCS K YCIIOBHOM TONIIIMHE KOJIBITEBOTO 3a30pa ITo hopMyiie

_ Si'nl’

J 2n

rhe 8; - TONMMWHA PaJUATbHON BBITOPAIOIICH TPOKIANKY; #; - YUCIO PATAATBHBIX MIPO-
KJIQJIOK B HEeCYIeM CJI0e (PyTepOBKH.

(13.86)

IIprt OTCYTCTBMM KOJBIIEBBIX BBITOPAIONIAX 3a30POB UM PaJMATBHBIX BBITOPAIOTITAX
OpokIaniok 23 =0 1 hg=0.

Pacder, BeimtostHeHHBIH 110 hopmyiaM (13.72), (13.73), ciegyer BO MHOTHUX CIIydasix
paccMaTpHuBaTh Wb KaK TepBOe MPUOTIMKECHUE K OKOHYATEIBHOMY PEIICHUIO, TaK Kak
HeCyIe OTHEYITOPHBIE CJIOM (PYTEPOBKH HE CIIOCOOHBI BOCIIPUHUMATH PACTITHBAIOIIINE
HarpsokeHus. [losToMy 1IoCiIe BBIMIOMHEHUS pacyeTa B IIEPBOM MIPUOIKEHUN, HEOOXO-
JIAMO TIOCTPOUTH DITIOPHI KOJBIIEBBIX HAMPSDKEHUWN B HECYIIUX OTHEYIOPHBIX CJIOSIX
KJIQJIKKA ¢ TIOMOIIBI0 hopmystel (13.48), B KOTOPOI:

npu i =4
1
2-3364:]3—14(—P4-r4+Pl-r1 +Nopy)s (13.87)
npu i=1
1
lezB—l(—Pl'R1+NT1)- (13.88)

€14, €1 TIPEICTABIIAIOT COOOM OTHOCHTEIBHBIEC KOJBIEBEIC Ne(OPMAlU CPEIMHHBIX II0-
BEPXHOCTe! HAPYKHOTO W BHYTPEHHETO HECYITHUX OTHEYIIOPHBIX CIIOSB COOTBETCTBEHHO,
a JaTbHEUIIMt pacdeT BBINOTHSACTCS B COOTBETCTBUM C TIOSICHEHMAMHU K (dopMmyre
(13.48).

B citygae ecim HapyXKHBIN HEeCYIITHWIA CIO¥ TOMHOCTBIO ITOIAJaeT B PACTSIHYTYIO 30HY,
IIOBTOPHBIE PACUeThl (BTOPOE, TPEThe W T.J. TIPUOIITIKCHIS) IIPOU3BOISIT IT0 (hopMye

P =P, (13.89)
T4
Ay
TIe P=—;
e
2 _ _
r r-rn m,-hy-r, ms hs-r
& =1 i 2 h 5 57y | 13.90
nEFptm T, TR (13.90)
2
Al :rl.NTl—O’85.PB.r —(XTr—ﬁzhz—ﬁ3h3—ﬁshs—ﬁ6h6. (1391)

»= 7B, E5

4) BosayxoHarpeBareIb ¢ OMHAM JehOpPMATUBHEIM CIIOeM W OTHWM BBITOPAIOITAM 3a-
30poM. B aTOM ciTydae HeCYIIMIT OTHEYITOPHBIN CJIOM (HAPYXKHBINA) W COOTBETCTRYIOIINC
eMy TedOopMaTUBHBINM 1 BBITOPAIOIIIANA CIION OTCYTCTBYIOT.
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CirenoBaresso, P, =0, a Py onpenessiercs 1o dhopmysie (13.54), rie

Ko ren mohn

6, = A M 13.92
TR, Es r (1392

/N,y 085 P, -1’ _ —
AIP = IBHTI - ESB _(XTr_nZ 'hZ -m 'h3 . (1393)

OcTalpHOM pacyeT aHATOTUYEH M3JIOXEHHOMY BHINIe, a B popmyisl (13.70) u (13.71)
BMeCTO P, U ry TIOJCTABISIETCS COOTBETCTBEHHO Py U 7q

5) KosbIeBble HAIPSCKEHUS B HECYITTAX OTHEYITOPHBIX CIOSIX (DYTEPOBKHU OIIPEIEISIOT
o opmynam (13.48), (13.87), (13.88); monyIeHHbBIE CKUMAIOIINE HATIPSDKEHUS CPaBHH-
BAIOTCSL C PACYETHBIMH COIPOTHURICHUSIMHA JIJISI OTHEYITOPHBIX MaTepHaIoB. BrruncieHue
PaIaIbHBIX TIepeMeIeHH BhIMoMHIeTes 1o dhopmyire (13.122).

13.5.5. PacYeT BO31yXONMPOBOAOB ropa4ero AyThs

1) PacueT pacripocTpaHsieTcsl Ha BO3IYXOIIPOBOJIBI IOMEHHBIX TIeUeit ¢ MHOTOCIOMHOM
byTepoBKOil 1 KOMITEHCAITMOHHBIM coeM. CTalbHON KOXYX U (PyTEpOBKY pacCUMUTHIBA-
0T Ha IIPOYHOCTH OT BO3JICHCTBUS
TeMIlepaTypbl W JABICHUS TOPSICTO
ITYThSI.

Ilon BoO3mEHCTBHEM TEMIIEPATYP-
HOTO pocTa (YTEepPOBKU M BHYTPECH-
HETO NaBICHUS IyThbS B KOXYyXe BO3-
HUKAIOT PAaCTSITUBAIOIINE KOJIBIIEBBIC
¥ MEPUJIMOHAIBHBIE HAITPSIKCHUSI.

VY4acTok BO3IYXOITPOBO/A B TIPH-

HATOU CHUCTEME KOODIUHAT U pacucT-  pyc.13.39. IlpaMoil y4acToK (pyrepoBaHHOMN
HbIE CXeMBbl VyYacTKa JlaHbl Ha MWIMHAPHUIECKOH 000JIOUKHU B IIPUHATON cHcTeMe

puc.13.39-13.41. KOOpAMHAT
z
A
/ / / / /
i 2 |A 3
| | | > | I
5 0 y 6
|
< | | | | |
| 4
1 I-1, fo I-1, fo I, fo I-1, fo I-1, 1

Puc.13.40. CxemaTHu4ecKUil MMPOAOJIBHBIN pa3pes MpAMOTo ydacTka (pyTepoBaHHOI
MHOTOCJIOHHOW IWIMHIPUUECKON 000JIOUKH

1 - XKOXyXx; 2 - acOecTOBBIN KapTOH; 3 — TEIUIOU3OIIIUOHHEIE CIIOU (DYTEPOBKU; 4 — 3ATITYIIKH;
5 - oTHeymopHBIe Hecylliue cJIon GYTepOBKU; 6 — TeMIlepaTypHBIe 3a30PHI

JommoTHUTeIbHBIE MEPUIUOHATBHBIC HAMPSDKEHUST B KOXYXe BO3/IYXOIIPOBOJIA, BO3-
HUKAIOIIKXE MOl BO3JCHCTBHEM COOCTBEHHOM MaccChl BO3IYXOIIpOBOJia (BKiItoYas (yTe-
POBKY), OIMPAOIIUXCS HA HETO IUTOMAJO0K, OOOPY/IOBAHUS U T.II. OIPEICISIOTCS Kak
JUISL OOBIYHBIX OAJIOK KOJIBIIEBOIO CeUeHMS 0€3 ydyeTa HeCylleit CIIoCOOHOCTH (PyTepoB-
KA. DT HAIPSKCHUS CYMMUPYIOTCS ¢ MEPUIMOHATBHBIMY HAIIPSDKEHUSIMHU B KOXYXeE,
MOJIYICHHBIMUA OT BO3IEHUCTBUS TEMIIEPATYPhl 1 JABICHUS TOPSIICTO JTYThSI.
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2) PacuerHass TemIeparypa
ropsiaero JIyThs T, 3aJ1aeTCsl Tex-
HOJIOTHUYECKOMI Opra”Husarieit.
Pacripesenienue TeMIIepaTyphl
CUUTAETCS TTOCTOSHHBIM JUIST BCEX
YYaCTKOB BO3YXOITPOBO/IA TOPSI-
vero naytest (BI'J) u ocecummert-
PUYHBIM.

Temmepatypa Ha TpaHHUIAX
CIIOEB B CEUCHHUSIX IIPSIMBIX yda-
ctkoB BI'J, cormacHo puc.13.42
ompezeysieTcss 1Mo dopmyaam
(13.32), (13.33), HO B oTIHMYIHUE
OT JIOMEHHBIX ITeYeil U BO3IYyXO-
Harpesaresneit IPUHUMACTCS
2,=20,65 T1Ip¥ MUHUMAIBHON
pacueTHOM TeMmIlepaType BO3IyxXa
u A,=25,52 TIpu MaKCUMAIBHONH
pacyeTHOM TeMIIepaType BO3/IyXa.

T % r]l] (IlIRYEs S
T Hn‘+‘] o HI(ZZ)" ‘H HH‘
| h] \
— 1
As d b i, y iy 1.2 hJ2 p1—1+2r]
. T 11
P = 12
1 12
i Ty
2h+ 2hy+ .+ b, 2 3
py =1+ ST AT e Tl P

2r;

o\F

Puc.13.42. CeyeHne eqfMHUYHON pacyeTHON IOJIOCKK ydacTKa (GyTepOBaHHOH OOOI0UYKH;
pacmpefesieHre TeMIEPATYPHI TI0 ee CIOIM

IIpu orpesieleHUM pacuYeTHBIX TeMIlepaTyp KOoXyxa KoJiblieBoro yuactka B/l k 3Ha-
YEHUSIM TeMIlepaTyp KOXyxa, ITOIyYeHHBIM pacueToM 1o dopmyre (13.32), cnepyeT mpu-
0aBIATh T,ons =50°C, i Bcex ocTanbHbIX yuacTKoB Bl 7., =0°C. N3meHeHMEe TeM-
eparypsl O TOJIIUHE CJIIOEB IMPOUCXOJIUT TI0 3aKOHY TIpsiMoit (cM.cpopmyity 13.34).

3) IIpoYHOCTH KOXyXa B paCUeTHOM CEUCHUH IIPOBepsIoT 1o dopmyie (13.35), B KO-
TOPOH

Oy =0y M +0y H, <R; (13.94)

O] =0y, M +0, 1, <R, (13.95)
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_her (13.96)

e Oxp = 5 >
P, -r
Oy = 38 ; (13.97)
G = Ay By + Ay, 8y (13.98)
M B 8y =8 By '
6, = St A O (13.99)
Y 88y =8y 8y, '

n;=1,2 - KOO(PUITMEHT TIePErpy3KU OT TeMITepaTypHOTro pactiopa ¢GhyTepoBKy; 1, =1,15
- KOoa(PUIIMEHT Neperpy3ku oT AaBleHust ayThs; m=0,85 - Koa(hOUIIMEHT YCIOBUIA

padotsr g BT/
B dopmynax (13.98) u (13.99) mpu » HecyIux cjioeB PyTepOBKH

am:’:+1'8+%+m'f'8; (13.100)
2311'
i=1
r
Sy :VF; (13.101)
n
Ny -ty P2
Ay =1 - BE'; (1—%)—&Tr—ﬁ-d; (13.102)
E'Bli
i+l
__¢%p 1.
3y _n—+F’ (13.103)
> piBy;
i=1
1
- :VF; (13.104)
n
2PNy Py ,
= . B
Ay =4 B 2BE§ (I-2v)-o-T~1,-1077, (13.105)
> piBi
i=1
re B COOTBETCTBUHU € puc.13.42
h 20+ h 20+ 20+ +h
:1 _1 :1 1 2 . :1 1 2 n .
pl + 2’,1 s p2 + 2"1 s pn + 2’,1 s

p=r/n;
Iy - TeMuepaTypHblit 3a30p (puc.13.40).

n n
3HaYCHIS EBU, ENTi paccunTbiBaloT 10 dopmysnam (13.80) - (13.83), a
i=1 i=1

n n
zp By m 2 p; N 7, PACCUMTBIBAIOT 110 TEM XKe ¢opMysiaM, KOTOPBIE IPU # =2 C YIYECTOM
i-1 i=1

p; IPUMYT BUTT:
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2 Iy o)
d.P12Bio=p1 JEl(T)dZ1 +py JEZ(T)dZZ ; (13.106)
io 0 0

2 )
2 P12 = pl?fl(T)dzl +py | /2(T)-dz, . (13.107)
i=1 0 0

Koaddunmentsr ogaTmmBocT m W 1 AT acOECTOBOTO KapTOHA OIPENEISTIOT IO
Tab;1.13.21 (11.14, cTpoka 2).

4) KonbIleBble U MEPUIMOHATBHBIC HAIIPSDKCHUS B HECYIIUX CITOSX (DYTEPOBKU BBI-
YUCIAIOT COOTBETCTBEHHO IO (popMyIam:

(%) = ne - Ei(z)[ex — o Ti()]5 (13.108)

(7)) = 1y - Ex(z)[ey — o To(z)] 5 (13.109)

IJIe OTHOCWUTEIBHBIE KOJBIIEBbIE W MEPWIMOHATBHBIE IIEPEMEIIeHUS BBIYUCISIOT IO
hopmyaMm:

ey=— a1 (13.110)

Gy -0-p 15
Y +171

n n
2piBy YpiBy
i i

; (13.111)

Ei(z;) w o,T;(z;) TPUHMMAIOT I KIATOK M3 PasTMIHBIX OTHEYIOPOB TIO

Tab:1.13.22, 13.23 B mHTEpBaje TPAaHUIHBIX PACYETHBIX TeMmIieparyp 7; —Tiyq.
PapmanbHble HAIIPSDKEHWS B TETDIOM3OISIIMOHHOM CJIoe (DYyTepOBKHU

Oy 0
—.

R+ 20
i-1

5) MakcUMATbHO JOITYCTUMBIC PACCTOSHUSA MEXKIY TeMIIepaTypHBIMU IBaMU ¢hyTe-
DPOBKU

Gop =My (13.112)

n
2"1 +Zhi
[=— =1 13.113
7 ( )
n
25+ h
_ i=1
l_—2f . (13.114)

IS pasmMyYHbIX MATCPHUAIOB f IPUHUMAIOT 110 Tad.13.28.

TTo dopmyie (13.113) ompeessioT / TIpH HAIMYUKA TEMIIEPATYPHBIX IIBOB C JIBYX CTO-
poH pacueTHOro yyactka. 11o dopmyre (13.114) orpenesstor / Ipy HATUIUK TeMIlEpaTyp-
HOTO TIIBa ¢ OJHOM CTOPOHBI PacueTHOTO y4acTKa. [Ipr paccTOSTHUSX MEXIy TeMIleparyp-
HBIMU IIIBAMM, IIPEBBIIIAIOIINX BEIMYMHBI, MOdyvammuecd 1o dopmyram (13.113),
(13.114), cnenyer npuHUMATh =0 HE3aBUCUMO OT 3a30pa B TEMIIEPATYPHOM IIIBE.
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Tadmuua 13.28. PacyetHbic BeMUUYUHBI KOIMGUITHEHTOB TpeHUS (IIPU CIABUTE)

Marepuan J (Kp)
MuH. Make.

Mertan mo:

TPENeJIbHOMY KUPITHUY 0,345 0,45

ac0eCTOBOMY KapTOHY 0,36 0,46

ac0eCTOBEPMUKYIUTY 0,295 0,39

KaoJIMHOBOM BaTe 0,255 0,35
IJIb-1 mo:

acOeCTOBOMY KapTOHY 0,71 0,87

KaoJIMHOBOM BaTe 0,58 0,73

ac0eCTOBEPMUKYIUTY 0,635 0,9
Topxper-Macca 110:

acOecTOBOMY KapTOHY 0,64 0,92

KaoJIMHOBOM BaTe 0,575 0,72
HIJIB-1 o HIJIB-1 0,73 0,91

Heo6xomrMble MUHUMATBHBIC 3HAYCHUS HAIPSDKEHUH U3 YCIOBHS ITOTHOTO OOXKATIS
HeCYIINX CI0eB (hyTePOBKU:

n n
ZNTi_BMI/IHZ Bli

oyt =tL EE— (13.115)

n

n
2 PiN 1 = Bua 2 Pi B
MHH _ =1 i=1
Oy = o5 , (13.116)
e By =04 T(2;) HaXOAAT 110 Tab1.13.22 WIK 1O APYrUM UMEIOTIIUMCS UCTOYHUKAM TS
HECYIUX cJI0eB (hyTePOBKU B MHTEPBAIe TPAHUYHBIX PACUCTHBIX TEMIIEpaTyp.
Ilo ¢opmynam (13.115), (13.116) MOXHO MpeBAPUTEIBHO OIPEACIUTH & TIPHU BbI-
OpaHHOI MapKe CTaTH.
IIpenBapurenbHOE OIpeeIeHIE TOIIIMHB KOMIIEHCAITMOHHOTO CJIOST M3 acOeCcTOBOTO
KapTOHAa BBIIOJIHSIOT 110 (hopMyJie

. r P ¥ v
y BMHH(’i+izihiJ—E(G?FH—VG%HH -o-T-r— BES (1—5)

(13.117)

MUH Tor
o d-m  —
xti_;’_n
r

IIpenBapurenbHOE OIpeie]icHre pasmMepa (CM) CBOOOIHOTO WKW BHITOPAIOIIETO 3a30-
pa B TeMIlepaTypHbIX IIBax (pyTepoBKU pu / =100 ¢M BBIIOJIHSIIOT 110 (hOpMYyIIe

ly=A-102, (13.118)
rae
n
piN.
A= l:zi o _Gifdfl/m'a'p_ 1 (GMI/IH_VGMI/IH) PB-r(1—2v)_(XT
~ T n n yt xt 2FES
2pBy  2piBy
i=1 i=1
IIpu /# 100 cm

Iy=A-1 (13.119)
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6) HCpGMCH.[GHI/IH. KouiprieBbie 1 MEPUANOHAIBHBIC IMCPEMEIICHNA YIaCTKOB KOXYXa
BBIYHUCTIAIOT COOTBCTCTBCHHO IIO (l)OpMyJIaMZ

2
a:%(ox,-my,)+%(l_§)+a-r-f; (13.120)
7=ty -vou )+ 12 vt T (13.121)

Oy, Oy ONPENENEHDI MO (hopmynam (13.98) m (13.99).

Ilo dopmymam (13.120) u (13.121) MOXHO BBIUYHUCIATEH IIEPEMEIICHUS YIaCTKOB KO-
KyXa TOMEHHOH IIeYM ¥ BO3IyXOHATPEBATENEH, [P 9TOM Oy M Oy OIPEAEIAIOTCS COOT-
BeTcTBeHHO IO hopmynam (13.38), (13.39) u (13.70), (13.71), a BmecTo [ B hopMyiIy
(13.121) moacrapisaor Hy ,, g,

KoinblieBble 1 MepUIAOHATBHEIE TIepeMEIeHNST YIaCTKOB HECYIMX CITOeB (hYTePORKA
BBIYUCIISTIOT COOTBETCTBEHHO TIO (hOPMYIIaM:

®, =€ Fits (13.122)

h,=¢,l. (13.123)

£y, €, OllpefeIeHbl 110 ¢popmynam (13.110) u (13.111).

ITlo dpopmyne (13.122) MOXHO OIIPE/ICTUTH TIEPEMEIIICHUS HECYIIX ClI0eB (hyTepOBKU
B JIOMEHHOI TIeUYM W BO3yXOHArpeBaTelie, IIPU 3TOM &, OIIPEICISTIOT COOTBETCTBEHHO IO
dopmyram (13.49), (13.87) u (13.88), a BeMUUMHBI PAJIUYCOB IIOACTABISIIOT B COOTBETCT-
BUU C pacueTHBIMU cxemMamu (puc.13.33 u 13.38).

7) Pacuer sxcruryarupyembix koHcTpykimmit BIJI. TIpu HeoOxommMOCTH pacyeTa BO3-
JTyXOITPOBOJIOB € 3aaHHON KOHCTPYKITUEH (hyTEpOBKM BBIUMCICHUE HAMPSDKCHUN B KO-
Kyxe 1 (DYTepoOBKe BEJIETCS METOJOM IIOC/IeIOBATEIBHBIX ITPUOIIKEHUN ¢ UCIIONb30Ba-
HUEM TIPEUTOXEHHBIX (hopMyst. OOBIYHO JOCTATOYHO JIBYX-TpPEX IIEPECUCTOB

Pacder moMeHHBIX TIeUei, BO3AyXoHArpeBaTelei 1 BO3IYXOIIPOBOIOB TOPSUETO JTYThS
COBPEMEHHBIX KOHCTPYKIIMIT ¢ MHOIOCIIOMHON (byTEpOBKOM - IIPOIIECC TPYAOCMKUit, eC-
1 oH BbIMONHSAETCS BpyuHyio. B IITHMMIIpoeKTCTANBKOHCTPYKIIMKA CO3JaHbl IIpOrpaM-
MBI JUIST MEXaHW3MPOBAHHOIO pacyeTa COBPEeMEHHBIX JIOMEHHBIX [IeUei, BO3yXxoHarpeBa-
TeNel U BO3yXOIIPOBOIOB IrOPSYEro MyThsl Ha OCHOBE IPUBEICHHBIX BHITIE (hOPMYIL.

CIIMCOK JIUTEPATYPBI

1. Pa3paboTka MeTOAMKHW pacyeTa HATIPSKEHWH W KOJMMYSCTBEHHBIX OIEHOK KOHCTPYKITMOHHON
TIPOYHOCTH TopHa U Jelmaau moMeHHEIX medeit. IHUMIICK, 21-®1401-62223, M., 1984

2. PyKoBOACTBO IO PpacueTy CTallbHBIX KOHCTPYKIIMH JOMEHHBIX Ileueil OoJpIIoro odnema,
HOHUUTICK, M., 1975

3. CrpouTenabHbIe HOPMBI U TIpaBuiia, Hopmel npoektupoBanusd, CraabHble KoHCTpyKuuu. CHull
11-23-81%*, Crpoituzgar, M., 1995

4. Ban-1I3u-ae. Ilpukimagnas Teopus yupyroctu, ®usmarrus,M.,1959

5. bomm B., Yaiinep k. Teopusa temmepaTypHbIX HanmpgxeHuii. Mup, M., 1964

6. TeittByn B.E. Temmniepatypasie Hanpskenus. Mu.ut.,M, 1959

7. baxanoB B.A., Toanaenoaar U.WM., u 1p. PacueT KOHCTPYKIIMI Ha TeIUIOBEIE BO3IEiICTBUS.
Mamunoctpoenne, M., 1969

8. buprep U.A., Masmotos P.P. Conporusnenne marepuanos,Hayka, M., 1986

9. Ompenenenve HATIPKEHHO-AeDOPMUPOBAHHOTO COCTOTHUSA CTATBHON KPYIJIOH TUTWTHEI — AHUTITA
noMmenHoit meun. TapacoB U.B., Ozepos C.1. HTHWUMUIICK M., 1986

10. TumoOBBIe KOHCTPYKITMM ITHWINA W CHCTEMBI BO3MYITHOTO OXJaXIAeHWS Jellaald JTOMeHHOI
neun. OCHOBHBIE TeXHMUecKHe pelrenus, T-138828, I'mmpomes, M., 1986

11. Tapacop M.b. Paspemaimoinue ypaBHEHUS HaIPSXKEHHO-IeDOPMUPOBAHHOIO COCTOSHMS IIH-
MHAPWIECKOH TPeXCIIOWHOHW 000I0UKM THTIA BO3AYXOMPOBOIA TOPIYETO MYThI JOMEHHON Tedn
Oonp1IoTO 00BeMa. Pedep.XypH. «CTpOUTEIIBCTBO M apXUTEeKTypar, cepud 75, BbI. 10, M., 1983
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TJIABA 14

T'A3I'OJIBAEPDI

14.1. OBIIME MOJOXEHNA

T'asronpaephl, Kak cIeludprieckKre WIKEHEPHBIE COOPYXCHMS, SBISTIOTCI Helpe-
MEHHBIM 3BEHOM COBPEMEHHBIX XUMHWUYSCKUX, HedTelepepabaThIBAIONIIX, a30THOTYKO-
BBIX, KOKCOXUMUICCKIX TIPSAIPUATHN, a TAKXKe IEMEHTOM TOPOJICKOTO KOMMYHAIHHOTO
xo3giicTBa. OHU HeOOXOMUMBL JUTS XpaHeHWs Ta3000pa3sHbIX IIPOAYKTOB Pa3IUIHOTO CO-
CTaBa W TIPOUCXOXICHUS W OCHAINMAIOTCS CITEIMATbHBIMA YCTPOUCTBAMHA IS PETYIMPO-
BaHUSA OCHOBHBIX TEXHOJOTMICCKMX ITapaMeTpOB CONEPKUMOTO TpoaykTa. Cpeau Bak-
HeUTIMX (hYHKIINH, BEIIOTHICMBIX Ia3roNbIepaMnd, MOTYT OBIThH OTMEUCHEL:

o UIMTEIBHOE W KPAaTKOBpEeMEHHOE XpaHeHWe Trasa,;
o AKKyMYJIUPOBaHWE SHEPTUHA XPAaHUMOTO MPOAYKTA,
o CMeNIMBaHWe W IIepeMelTMBAHNE Ta30B Pa3IMIHON KOHITCHTpAIIM U COCTaBa, a TaK-

JKe KOHTPOJIb MpeIINCAaHHBIX TTapaMeTpoR;

o H3MepeHMe KOTMIeCTBa ITOCTYIAIONIeTO ¥ HAKAIUTMBASMOTO Ta30IIPOAYKTa;
« BBIpABHMBAHUC JABICHUS Taza B 3aMKHYTOH ra30opaclipe/leIMTeIbHON CUCTeMeE.

B 3aBUCUMOCTH OT IPUMEHSIEMOTO JABICHUS Ta3rOIbJAePhl MOTYT OBITh pa3/ie/IicHbl Ha
JIBa OCHOBHBIX KJacca:
+ Ta3rolpAepbl BbIcOKOTO maBineHud > 70 klla, xiacc 1;
e Tasrojbpjaepsl HU3Koro papneHmd <70 xlla, ximace 2.

T'asronbrepsl BRICOKOTO MABICHHWSA HpeAHA3HAUCHBI IS SKCIDIyaTallui IIpy pabodeMm
npasneHnr ot 70 xlla mo 3 Mlla, a uHOTHAa M IIpu OOJIce BBEICOKOM JaBlIcHUU. Pabouce
JABICHWE B ra3roibJepax HU3KOTO JaBICHU Ha3HAYAIOT, MCXOII U3 chelndUKA TeXHO-
JIOTMYECKHUX IIPOIIECCOB, B OOIBIMMHCTBE CIIy9acB OHO He IIpeBbimaeT 4-5 klla. Kaxmprit
W3 HPTHX JBYX KIAcCOB MOXeT OBITh MoApasfccH Ha IIOAKIACCEI W TWIIBI, pas-
JTMIAIoNIecsT o0beMaMM, KOHCTPYKTUBHOM (pOopMOIi, MaTepHaloM KOHCTPYKITAH, IOJI0-
XKEHHEM B IIPOCTPAHCTBE, YCIOBMAMU (GYHKITMOHUpoBaHms U T.1I. llepBuumoe mpeacTaB-
JICHHE O MHOTOOOpa3uy TUIIOB Ta3TONBACPOB, YKOPCHUBIIEMCS B MHPOBOM IIPAKTHKE,
Jaet puc.14.1.

l'asrombaepsl BEICOKOTO HABICHUS SIBIISTIOTCS SMKOCTSMHU IIOCTOSIHHOTO oObeMa. B
HUX TeOMETPUICCKII 00BeM OCTaeTCsI CTAaOMILHEIM, a JTaBICHHE Ta3a MOXET OBITH M3Me-
HCHO B CITCIIAILHO OTOBApMBACMEBIX IIpeieiaX, MCXOMSI W3 IIPUHSITOM TeXHOIOTUM, a
TaKKe M3 YCIIOBUI MPOYHOCTHA M HAZCKHOCTH CaMOTO COCyia.

lasroapaepsl HU3KOTO JAaBICHUS SIBIITIOTCS €MKOCTSIMH IIEpeMEHHOTO 00bheMa, B KO-
TOPBIX 00BEM XPAHMMOTO IIPOAYKTA JIETKO M3MEHSIETCs, TOIJa KaK JaBICHNE OCTACTCS
IpaKTUIeCKI HeM3MCHHEIM.

14.2. T'A3TOJBJEPEI BEICOKOTO JABJIEHWS

B oTedecTBeHHOM MPAaKTUKE M3 STOTO KJACCA COOPYXEHUI Hamboiiee MUPOKOe IIPU-
MCHEHME HAXOJST IapOBBIE, a TaKXe IWIMHIAPUIESCKUEC TOPU3OHTAJIBHBIC W BEPTUKAIb-
HBIE Ta3TOJIBJEPHl CO cheprUuecCKUMHU JHUTIAMHU. VX TIpOeKTUPOBAHWE U pacdeT OCyIIe-
CTBIISIIOTCS B COOTBETCTBUM CO CTPOUTEIBHBIMKA HOopMaMM U mpaumiamu CHull 2.09.03-
85, CHull 2.01.07-85, CHull II-23-81*. YuuTbIBasg CIICHMUAIN3AINAI0 TPEIIIPHASITANL-
W3TOTOBUTENEH, OTPAaOOTAHHYIO OCHACTKY M TEXHOJOTHIO M3TOTOBICHUS M MOHTAXa 3JIe-
MEHTOB COCYIOB, B PM IpeAIIOYTeHNE OTAAHO IIAPOBEIM TasrojbiepaM o0beMoM 600 M3
Ha napieHue 1o 1,8 MIla u obbemom 2000 M3 Ha pasinenue no 1,2 MIla g Hecropae-
MBIX IIPOJIYKTOB XPAHEHUS; COCYIBI STUX OOBEMOB IS XpaHEHUS TOPIOYMX Ta30B JIOJIK-
HBI IIPOCKTUPOBAThCA Ha JapieHue He 06omee 0,25 Mlla.
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T'A3T'OJIAEPBI

Kiace 1 Kiace 2
Tazromnpaepst Tazronpaepst
BBICOKOTO JTABIIEHUS HU3KOTO JaBIeHUS
I'pymma 1 I'pymma 2 I'pymma 1 I'pyrma 2
Humnaapuyeckue
Ta3roJIbIephl CO Cdepuueckue Moxprie Cyxue
cepuuecKuMH Ta3TOTBIACPHI Ta3TONBIACPHI TasTONBAEePhI
JTHUTIAMT
Tum 1 Ty 11 Tum 1 T 11 Tum 1 Ty 11 Tum 1 Ty 11
1 1 1 1 1 1 1 1
= B
o o o = 5 s 2
= = £ = Z £ 5 E 2 g
oo i =) g 7= g g = 5
93 g5 2 = 58 2 e 2 ©
X ® = 5] S g & o & =
= 5 2z 5 B s Es = g
g5 €2 = g 5 & =2 | 8 @
3 & g & M 25 O 5 =
A A [Ny O = T O
Tum 111 Tum 111 Tum 111
| | |
C gaBieHueM
Pecusep MeHee T'azocOopHUKHT
100 MM Bog.cT.

Puc.14.1. Knaccugukaimsg ra3roiabaepoB

BMecTUMOCTh MUIMHAPUYECKUX Ta3rOIBACPOB IIPUHUMAETCS IIPU TOPU3OHTAIBHOM
pasMemeHrH or 50 1o 300 M3, [IpM BepTHKAIBHON YCTAaHOBKE — oT 50 10 200 M3,

Marepran KOHCTPYKIIMI Ta3rojbJepoB HEOOXOAMMO Ha3HAYaTh, ITOIB3YSACH yKasza-
ausmu CHull 2.09.03-85 mw CHwull 11-23-81* n npuHuMas BO BHUMaHUE pPaiOH CTPOU-
TEJIbCTBAa, BMECTUMOCTD Ta3roiibjiepa, CTEICHb arpeCCUBHOCTH CPEBI, TOXAPO- U B3PBI-
BOOITACHOCTH XPaHUMOTO MPOJYKTA U JIp.

14.2.1. lllapoBbie Ta3roJibaepbl

HeobxomumMas ToamuHa 000JI0YKH ¢ TIIAPOBOTO Tasroibaepa (puc.14.2) ompenensieTcs
10 BHYTpPEHHEMY JaBICHUIO P
_Yrpr

=
2Ry-yC

+C, (14.1)
Ie Yy — KO3(hGUITMEHT HAMeKHOCTH TI0 HATPY3Ke, Y, — KOXDOUITHEHT YCIOBUN pabOTH,
F — paJinyc pesepByapa, R, — pacueTHOe COMPOTUBICHUE CTANU PACTSIKEHUIO, ' — TEXHO-
JIoTmiecKas HaabaBKa K pacueTHOM TOJNTIHHE 0O0TOUKH.

Kpome Toro oboiouka momKHA OBITH pacCUMTaHA Ha THIPOCTATHYESCKOE ITABICHUC
MIPY UCTIBITAHUM Ta3ToJIbliepa HAIIMBOM BOJIBI aHAJIOTUYHO pacueTy chepruecKux pesep-
ByapoB (CM.IJI.15) ¢ TIPOBEPKOIl MECTHBIX HAIIPSDKCHWM y OIMOPHBIX CTOEK. B Buiy 3Ha-
YUTENBHON HATPY3KU, IIPUXOJMIIINCHCI Ha OIOPHI MIPU HAJIWBE BOJBI OHA SIBJISICTCS OC-
HOBHOM IS pacyeTa OMOPHBIX cTOoeK. OTIOPHBIE CTORKM YCTAHABIUBAIOTCS BEPTHUKAIBHO
10 BKBATOPY Iapa.
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Puc.14.2. IlllapoBoii razroapaep

14.2.2. llunuHApUYIeCKHe Tas3roJibaepbl
wmuHmpraeckuit rasropaep (puc.14.3) cOCTOUT U3 MIIUHIPUICCKON YacTh U JIByX
JTHUII, KOTOPBIE BBIMTOJIHSIOTCS B Buje moinycdep. Tommmraa ob0I0uKr OIpeessseTes Mo
hopmyaMm:
JUTST IATAHIPUYECKOH 4acT
_Yropr

ty=-L = . (14.2)
4 Ry Ve
IS TIONTyC(he pUIecKOTo THUIIA
Yy DT
t, ==t - 14.3
T (14.3)

Kpome mpoBepku o dopmynam (14.2-14.3) obomouka MULIUHIPUIECKOTO Ta3T0h-
Jlepa ToJDKHA OBITh IIPOBEPEHA HA JABICHUE BOJBI IIPU WUCIIBITAHUW. BepTUKaIbHBIE Ta3-
TOJIBJIEPBI MMEIOT BEPTUKAIBHBIE OIOPHI MPUMBIKAIONAE K OOOJIOYKE MO OOpa3yolnei
MWIAHpa. | OpU30OHTANBHBIE Ta3TOJABICPHl YCTAHABIWBAIOTCS HA YETHIPE OTIEIbHBIC
OITOPBI-CTOMKHU.

7l

1l 1l
TEETERTREETEN BT TR TR TR TR T T PR R TR T
[ [
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I
|
}
3200

=l ta =l ta

Puc.14.3. O0muii Bua TopU30HTAIIBHOTO Ta3roibaepa IOCTOSHHOIO 00bheMa

14.3. T'A3TOJIBAEPEI MEPEMEHHOTO OFbEMA

T'a3romipepbl MepeMeHHOTO oObeMa (ITOCTOSHHOTO [IABJICHUS) IIOAPA3ICSTIOTCS Ha
Ta3ToJIBJIEPBl C BOASHBIM OacCeHOM (MOKPBIE Ta3TONBICPHI) W Ta3TONBAEPHI C ITOABILK-
HOU Traiboit 1 TUOKO# ceKImeil (cyxue rasrospiepsl). M3MeHeHHe oObeMa MOKPOTO
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rasrojip/iepa, HAMOIHSIEMOIO Ta30M, [POUCXOJUT 3a CYET BBIIBIDKCHUS TTOJIBMDKHBIX
3BEHBEB Ta3roJbjIepa W BJABIDKKOM MX OOpaTHO IIPU pPacXOJOBaHWM Taza. HemonBrokHOe
3BEHO MOKPOTO Ta3rojibJiepa COCTOUT U3 Pe3epByapa ¢ BOJIOILA.

JapimeHue B rasrojipiepe MOJepKuBaeTcs B Tpejenax 4—5 klla 3a cuer Beca IoOj-
BIDKHBIX 3BEHBEB M CICITHAIBHON TIPUTPY3KU STUX 3BEHBEB.

HeobxoauMast repMEeTUIHOCTh COSIMHEHUS TTOJBIKHBIX 3BCHBEB Ta3roJIbjepa JI0C-
THTAeTCS YCTPOUCTBOM CIICITMAIBHBIX BOJSHBIX 3aTBOPOB MeXTy HHUMH. Cxema MOK-
poro rasrojipficpa MIpHBeJcHa Ha puc.14.4. M3MeHeHHEe oOBeMa CYXOro TrasroJiblepa
IIPOUCXOJIAT 34 CUET MOJbeMa M OIMyCcKaHWs TaiObl. JlaBleHre B rasrojbiaepe Moiep-
KHUBAETCS 3a CUET Beca IMaibbl U TPy30B, PACIONOXEHHBIX Ha Hell. Berbop martepuana
KOHCTPYKITMIA W pacyeT rasrojibJIepoB HEOOXOIUMO MPOU3BOIUTH B COOTBETCTBUH CO
crpouTebHBIMKU HOpMaMu U mpaBwiamMu (CHull 11.23-81*%, CHwull 2.09.03-85, CHull
2.01.02-85%).

( 7 8 1
4
[Ty
.
Dy 9
6
L
@ - 7
H 10 . .
= Puc.14.4. JIByX3BeHHBII MOKPHIi
( @ T Ta3ToNBIep
& < D 1 - KOJoKoIIL,
T 5 2 - TeJIeCKoIl,
| 3 - pesepsyap,
11 4 — BHeIIHHNE HAIIPABISIONIHE,
5 - BHyTpeHHUE HAIPaBIIIONIHE,
6 — BOISIHOII 3aTBOp,
<™ @ 7 — TIpUTpy3Ka,
& — BepXHHUH POJIMK KOJIOKOJIA,
ol E— D | |5 S 9 — BepXHWIl POJIMK TEIeCKOIIa,
2 10 — HICKHUH POJIMK KOJIOKOJIA,
11 — HICKHUH POJIHK TeJiecKoIa

14.3.1. Mokpble rasrojibaepbl ¢ BepTUKAJIbHBIMUA HANPABISIOMMUMHA

Mokpble Ta3roiblIephl SBISIOTCS Ta3rojibJiepaMyd HU3KOTO JIaBleHus. MOKpBIH ras-
ronprep (puc.14.5) cocTouT W3 pesepByapa JUIS BOJBI — HEIOABIDKHOE 3BEHO U JIBYX
ITOJIBYDKHEIX 3BEHBEB — TEJNECKOIA M KOJIOKOIA. B rasrompiaepax eMKOCTBIO g0 6000 M3
WMEETCSI OJTHO ITIOJIBIDKHOE 3BEHO-KOJOKONI. B IycTOM rasrofbjiepe MOJBIDKHBIC 3BEHbBS
HaXOJSITCI BHU3Y W PACITOJIOXEHBI Ha IMOJKIAHBIX Oakax Ha JHUIIE pesepByapa. [Ipu
rmoJjlave Tasa B Tasrojbjep BHAYaIe MOJAHUMAETCS KOJOKOJ U, 3allelIUB THIPO3aTBOPOM
TEJECKOII, MOJHUMAaeT ero. UTOOBI ITOIABIKHBIC 3BEHBS IPU JBIDKEHWW BBEPX M BHU3
COXPaHSITM CBOE TOPU3OHTAIBHOE IMOJIOXCHUE, YCTAHABIMBACTCS CHCTEMa BBIPABHUBAIO-
IMHAX POJIUKOB.

BepxHue pOIMKHM yCTAHABIMBAIOTCS Ha KPBIIIE KOJOKOJA W Ha BEepXy TeJecKoTlla.
BepxHue poJIMKKA OMUPAIOTCS Ha BHEITHHE HAIIPABISIONINE, 3aKpeIUICHHBIE K CTCHKE
pesepByapa ¢ BHeNIHel cTOpoHbl. Mexmy coOol HaIpaBISIIONINE COSIUHECHBI TUTOTIA-
KaMH, pacropkKaMd W pacKocaM¥, OOpasyoIlUMU IIPOCTPAHCTBCHHYIO pEIIETIATYIO
CHUCTEMY.
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HwxHMe pOIMKKM yCTAHOBJICHBI 1O HU3Y KOJOKOJA W TEJECKOIla M OIUPAITCS Ha
BHYTPCHHUE HAIIPABISIIONINE, 3aKpeIUICHHBIE Ha CTCHKE pe3epByapa M TejlecKolla ¢
BHYTpPEHHEH CTOpPOHBI. B HacTosiIiee BpeMsT IIPUMEHSIIOTCS MOKpPBIE Ta3roJIbIephl ¢ Bep-
TUKATbHBEIMA HAIPaBIIIONIMMI HOMUHAIBHONH eMKocThio 100, 300, 600, 1000, 3000,
6000, 10000, 15000, 20000 u 30000 M>. Ilone3Has eMKOCTbL Ta3rOJbIEpa MOXKET ObITh
orpeziesieHa 1Mo popmyram:

JUTST OJTHO3BEHHBIX Ta3TOJIbIEPOB

D2
V= 4k (h —hy) (14.4)
JJI IBYX3BCHHLBIX Ia3rojJbacpoB
2
v, = “fk By + “QT (hy —hy — 1) (14.5)

MakcuManbHOe JaBlIeHre ra3a BHYTPU rasrojiblepa BOSHUKAET IIPU HAUBBICIIEM I10-
JIOKEHUN KOJIOKOJIAa W 3aBUCHUT OT Beca KOJIOKOJIA M TeJIeCKOIIOB, IIPUTPY30B, HAXOMISI-
Ieics B 3aTBopax BOMBI, 0O0beMa W VISJIBHOTO Beca rasa, XpaHMMOTO B Tas3ToJbaepe.
JapieHue rasa olpeensaeTcs Mo GopMmyre

4
P:@[Q—V(Yb -71)] (14.6)

rie D, - quaMmerp KOJIOKOJA U OJTHO3BEHHBIX Ta3roJIbICPOB U JUaMETp HIDKHErO Telle-
CKOITa JIIST MHOTO3BEHHBIX Ta3rOJIBJIEPOB B M; () — IIOJTHBINM BeCc KOJOKOJIA, TEJIECKOIIOB,
MIPUTPY30B, POIUKOB, HAXOJSIIETOCS Ha KOJIOKOJIE WIK TeIecKoax 000py/IOBAHMS, BOJIBI
B I'MAPaBIMYecKUX 3aTBoOpax; V — oObeM rasa, HAXOAAIIErocs BHYTPH asroibiepa, B M>;
v, — Bec 1 M3 Bosuyxa B T/M3; v, — Bec 1 M3 raza B T/M> (BeC BO3/IyXa U rasa IPUHUMAETCS
MIPYW OJTHOI M TOM Xe TeMIlepaType).

IIpurpy3sl yKIaJbIBAIOTCS HA CIICITHATIBHBIC KOJIBIIEBBIC ILIONMIAIKY, PACIIOaracMbie
Ha KpoBJie y 60pTa CTCHKU KOJIOKOJA U Y HIDKHEro 6opTa KoJIokojia (y TUIpo3aTBopa)
BHYTpPEHHEH CTOPOHBI. IS JIydineil yCTOMIYMBOCTH KOJIOKOIA OKOJIO 2/3 TIPUTPY30B YK-
JIaJIBIBAETCS Y HIDKHETo 0opta. Bec OTIENbHBIX MIPUTPY30B IS YI0OCTBA YKIAIKHU TIPU-
HUMaeTcsa He Oomee 65 Kr. Bo m3Gexkanme OONBINNX IIOTEPh B Bece IIPU IIOTPYKCHWU B
BOJly, a4 TaKXe C IeJIbI0 KOMITAKTHOCTH IIPUTPY3BI, paciiojaracMble y HIDKHETo 6opTa,
OOBIYHO JISNAIOTCS YYTYHHBIMUA.

Pacuer cTeHOK pesepByapa MPOU3BOIUTCS AHAIOTUYHO PACUETY BEPTUKAIBHBIX ITVLIMH-
JIPUYECKUX PE3CPBYapOB Ha TUIPOCTATUYECKOE JABICHUE OT 3aIlOJIHCHUS BOJOM M M30bI-
TOYHOE JIaBJICHWE BHYTPU Ta3rojpiepa. TOIIIMHA CTEHOK OIpe/iesisieTcs 1Mo hopMyIe:

_(yppry Y
Ry'Yc

IJle p — JaBIeHWe B Tasrojbaepe B Kre/cM2; v = 0,001 kre/cM® — yeIbHBIA Bec BOIBI ITPH
4°; v - KO2bOUIMCHT HATEKHOCTH [0 HATPY3KE; Y, — KOIDOUIMCHT YCTOBUN PabOTHI;
F — PajMyC pesepByapa B CM; f — TOILIMHA CTEHKU PE3EpByapa B cM; R,~ pacyeTHOe CO-
IIPOTUBIECHAE CTAIM PACTSDKEHUIO B KIC/CM2; y— PACCTOSIHUE OT 3epKala BOAEL 1O HU3a
pPAacUyeTHOTO TI0sICa B CM.

Pacder cTeHOK TejecKolla Ha BHYTPEHHEE JIABICHUE ITPOU3BOIUTCS AHAIIOTHIHO pac-
YeTy KPYroBO# IMUIHHIPUIECKON 000IOUKHU 110 (hopMyIie

=1 =
Ry Ve
BenenctBre Masioro JTaBIeHUs ra30B OOBIMHO TOIIMWHA CTEHKU TEIECKOIA COCTaBIISIET
4 MM, a BEpXHETO W HIDKHETO ITOSICOB 5—10 MM.

" (14.7)

(14.8)
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BeTtpoBas Harpyska, AeicTBYOIIas Ha 0OOMOUKY TelIecKolla, TepefacTcs Ha BepxXHee
7 HImKHee KOJbIla B BUIE KacaTeNbHBIX YCWIIMMA, pacIIpeeIIONMUXCs M0 CUHYCOUTAIThb-
HOMY 3aKoHY (puc.14.6)
(14.9)

(14.10)

T, =T1,sing
T, =0Q/2mr

rae Q — BCTPpOBadA HArpyska Ha BCChb TCJICCKOII.

gz\Vf

l\)l |b.>|~
l\)l |b.> |~

Puc.14.6. Ilepemaua ycwamii OT KOIOKO/IA
K TeJIeCKOIly U pacdyeTHasd cxema 0O0JIOUKHI
KOJIOKOJIa ¥ KPaeBOTO KOJIbI[a

OIopHO# peakITielf, BOCIIPUHUMAIOINICH 3Ty HArpy3Ky, CIYKUT OTIIOP POITUKOB, Meii-
CTBYIOIINIA MO pammycy Kpyra. [IprOIIDKeHHO MOXKHO IIPUHATH 3aKOH M3MEHCHUS JIaB-
JICHUS POIVKOB B BUAE CIEAYIONIETO YPaBHEHMS:

(14.11)

P, = &cosq) ,
a

TJle @ — PACCTOSHUIE MEXITY POJTUKAMU.
IIwmHaprmIecKas 0O0JI0UYKa KOJIOKOJIAa W OIMOPHOE KOJBIIO Y MecTa IPUKPEIUICHUS
POJIMKOB PACCYUTHIBAIOTCS aHAJOTUIHO YKa3aHHOMY BEIIIIE IS TEISCKOIIA.
O0oI0YKa KYIToJIa pacCINTBIBACTCS Ha BHYTpeHHee HaBieHue. Pamryc cdhephl

2 2
Fep = (> + [)/2f
e ¥ — pajuyc MIWIMHIPUIECKON YacTi KOJIOKoMa; f — cTpesKa IopeMa KyTmoJa.
Tounmuaa 060m0YKKM Chephbl OIPEISIUTCI 110 (popMyIe

2R,

€ p — BHYTPCHHEC TABJICHUC B Ia3rojIbJICpe B KI‘C/ CMZ.

(14.12)
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HapyxHoe KOJBIIO, PACITONOXKEHHOEe B MECTe COMPSDKEHUS KPOBIW € IIAHIPOM,
PACCUNTHIBAIOT B ABYX TIPETIONOXEHUIX.

1. KombITo CXKUMaeTCs BCIEACTBUE Ilepe/laddl Ha HeTo YCUINM OT KPOBIU IIPW BHYT-
peHHeM JaBIeHUU Taza. IIom Harpys3koif p moapasyMeBaeTcsl paBHOMCHCTBYIONAS BHYT-
peHHeTO JaBICHMS rasa M COOCTBEHHOTO Beca 06oouky. Ha HapyXHOe KOJBIIO JeicT-
BYIOT CIIEAYIONTHE YCYIIHS:

g =Dl /2 (14.13)
&y = PFep -cOSQL/2 (14.14)
8 = Prep -sina /2 (14.15)

O6o3HavYeHWS IPUBEACHEL Ha prc.14.6.
IIpu OTCYyTCTBMM pajiMAIbHBIX OAJIOK YCWIME B KOJIBIIE W HAIIPSDKEHHUS B HEM OIIpe/ie-
JISIIOTCS 110 (hopMyJIam:
Ny =—gF = Pproy - r-cosa/2 (14.16)

Gy =Ny [F = pry, -r-cosa/2F (14.17)

IIpu yueTe paGOTHI PaJMaTbHBIX OallOK HAIPSDKeHWS HANIYTCS IMOCe OIpeAeIeHIsT
COBMECTHOI lechopMaItii KOJIbIla W pagldaIbHBIX OalloK:

Oy F r X,
Ay = % :2EF(prc¢ COS(X'_T) XAlxap)cu

OTKYyaa ITI0CIIC Hp606pa3OBaHI/IH NMECM!

Dl - -COSOL

X = (14.18)

nr
2+ 2EFA

W3rubaromuit MOMEHT B KOJIbIIe Ha OTopax W B CepelrHe IIpojeTa COOTBETCTBEHHO
oIpeiesIsIeTCs o hOpMYyIIaM:

M, :—Xr{g——zsm%(i—l)} ; (14.19)

M, :—Xr{—— zsm—(l——} (14.20)

TIC 1 — KOJMYECTBO apoOK, IIPOJICT KOTOPLIX PpaBCH AMAMCTPY KYIIOJaA.

Taomma 14.1. M3rubaronize MOMEHTBI BepPXHeTO KOJIbIIa KOIOKOJA IIPY Pa3sInIHOM
KOJIMIECTBE apoK #

n 1 2 3 4 5 6 12 16
% 0,318 | -0,137 | -0,089 | -0,066 | 0,044 | -0,032 | -0,022 | -0,016
M

= | 0as2 0,07 0,045 0,034 0,023 0,016 0,011 0,008

3HavYeHWs MOMEHTOB Ha OIOpax W B IpOJETaX IIPU Pa3IAIHOM KOIUYECTBE apoK
npuBeicHBl B Ta0OI.14.1. 3HaK MHMHYC YKa3bIBaeT Ha PACTSDKCHHME HAPYXKHBIX BOJOKOH
KOJIBIIA, 3HAK ILTIOC — Ha PACTSCKEHWE BHYTPEHHUX BOJOKOH Kouiblla. CKUMarolliee yCH-
JIE B KOJIBITE C YUYETOM PAOOTHI PalAaIbHBIX OaIOK

N, =-g.r+Xn/2n, (14.21)
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a HAIIPSPKCHUE
6y =Ny JF£M/W . (14.22)

IIpu ompenesieHN HAIPsDKEHUN B KOJIBIIE CICAYyET MMETh B BUJLY, YTO BCIIE/ICTBHC
BO3HUKHOBECHUS M3IMOAIOIIETO MOMEHTA HAIPSDKEHUST OT HOPMAJIBHOM CHIIBI 1 MOMEHTA
CYMMUPYIOTCSI Ha OITOpe JUIST BHYTPEHHUX TPaHEl, a B IIpoJIeTe JIJIST HAPYXHBIX I'PAHEA.

IlepBoe Hambolee OMACHO, TaK KaK MOMEHT COIIPOTHUBICHHS B 3TOM clydae OyneT
MEHBIIE, YeM BO BTOpoM. Kpome Toro, cama BeJIMYMHA OIIOPHOTO MOMEHTA IIPUMEPHO B
2 paza OoIIbIlle, YEM B IIPOJIETE.

2. Kombllo pacTsruBaercs IpyU OTCYTCTBUM BHYTPEHHETO NABJICHUS B rasrojiblepe U
BO3JIEHCTBUM TOJIBKO CHJI OT COOCTBEHHOIO Beca, KPOBIM U CHera. B sTOoM citydae KoJjo-
KOJI OIYIICH W HaXOJUTCS Ha IMOAKJIaIKax. Ha KOIbIo JeHcTBYET JUINB PacIiop OT apok,
PACTATUBAIOIIHI KOJIBIIO:

Ny =Xn/2m. (14.23)

Suavenus M,, u M,, npunumaiores 1o dopmynam (14.19) u (14.20), a HarpsokeHre
B KoJIblle — 110 dopmyre (14.22) mocne mojctaHoBKY 3HaveHUs Ny u3 (14.23).

Harpy3skoil Ha apKy CIIyXUT COOCTBEHHEBII BeC IIEPEKPBITUS U CHera.

Pacder mpocTpaHCTBEHHOIO Ky-
nona (puc.14.7) OOBIYHO IIPOM3BO-

JIUTCA B IPEJIIONOXKEHUN TIapHUP- i-1 0
HBIX y3JI0B. PacdeT 1o cxeme ¢ mmap- g ! %’

HUpaMUd B Yy3JlaX BBIIOIHSETCS B %*/ O g
cieyoleM nopsyike. Horu ctpormn { o

D paccudThBAIOT HA PaBHOMEPHOE o r
3arpykeHue CWiaMu COOCTBEHHOIO
Beca U CHErOM MAaKCUMAJIBHON WH-
TEHCHUBHOCTH.

Ecmu o6o3HauuTh yepes P; y3io-
Bble HArpy3ku OT COOCTBEHHOIO
Beca, (;=P;+g - y3I0BBIE Harpys-
KA OT COOCTBEHHOTO Beca U CHera
MaKCUMAaJIbHO! MHTEHCUBHOCTH, TO
HauOOJIbIlIee CXUMAIOIIEEe YCUIIUE B
HOTax CTpolui Haifmercsa no ¢op-
MyJie

27?}‘/ n

2w [

i
D= EQ sino,  (14.24)
1

B dopmyre (14.24) u panee
MIpEeJIToIaraeTcst, 4YTo CYMMHpPOBa-
HUE CWJI BBITIOIHICTCS B IIpeJiesiax
paccMarpruBacMoin CTPOIWIIBHOM
"Horu. Kpome cxkatvs B CTPOIIMIIH-
HOW HOre BO3HMUKAET MOMEHT OT
MECTHOTO n3ruda Harpyskoit
(puc.14.7), BesMuMHA KOTOPOM OII-
penesieTcst 1o hopMmyJie

210'[ n

Puc.14.7. PacuerHag cxemMa KpOBIH

a; +a; b, b,
Sip = AL Sg =2 (a4 0,) (14.25)

e g — Harpyska oT cOOCTBEHHOTO Beca M cHera Ha 1 M2 KpPOBJIN.
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HMarubarommii MOMEHT, Kak JJISI CBOOOTHO ONEpTOU OalKy ¢ TPEeyroJbHOI Harpys-
KOW, paBeH:

MDi :SiDbi/6 (1426)
HaprDKCHI/IC B CTpOHI/UH)HOIL/'I HOre
GDi:Di/F(p+MDi/W (1427)
rOpI/I3OHTaJII)HI)IC KOJIbIIa paCCYUTHIBAIOTCA B JIBYX IMPCATIONOXKCHUAX, IICPBOC — KOoTrda
CHETOBOI Hany3KOﬁ 3arpyxXcHa BHYTPCHHAA 9aCTh pacCMaTpUBACMOT0 KOJbIIa 1 BTOPOC
— Korla CHEroBasd HAarpyska HaxXOaUTCA CHapyXKHN paCCMaTprMBacMOTI0O KOJbIIA.

B IICPBOM CJIy4Yac B KOJIBLC BO3ZHUKACT MAaKCHUMAJIBbHOC PACTSLKCHUC, IMPUYEM HAIIpA-
KCHHC PABHO!:

i1 i1
ctgo; > Q—ctgo, | Y O+ P
Timax = ! ! (14.28)

. T
2sin —
n

BO BTOPOM CJIy4ae B KOJbIIE BO3HUKAET MAKCHMAIBHOE CXKATHE M HAIIPSDKEHUE olIpejie-
JIATCA 110 (popMyIie
i1 i1
ctgo; > P—ctga, | Y P+0Q;
i i
Tmin = (14.29)
. T
2sin—
n

Kpome BO3IeHCTBIS HOPMAIBHEBIX CHI, SIEMEHTHI KOJbIIA, KaK W CTPOIMUIBHBEIC HO-
T, ITOIBEPraloTCs BO3ACUCTBUIO MECTHOTO M3TMOA, MOMEHTHI TP KOTOPOM OITpe/IeIs-
o1es 1o dopmyiie (14.30)

My = Sp4;/6, (14.30)
rae
Sy = "f (b, + b, 1) (14.31)
Hapr[}KCHI/IC B 3JIEMCHTaX KOJICIT
OTimax = Limax/FQ+ My /W (14.32)

JMuaronamu N IIpy paBHOMEpHOI Harpyske He BKIIOUAIOTCS B padoty. B ciygae pas-
HOTO 3arpyXeHWs ABYX CMEXKHBIX ITaHelel KYITola B UATOHAIAX BO3HUKAIOT PACTATH-

BalOTIHMe YCIINS, paBHbIE:
i i

20-2F
__1 1

"~ 2sino; cospP; (14.33)]

i

BCpTI/IKa.J'H)HI)IG CTOUKH KYIIOJIa paCCYUTBIBAIOTCA Ha H3THO IIpK1 BCTPC (KOJ'[OKOJ'[ 11011~

HﬂT) M Ha CXaTwe CWIaMK COOCTBEHHOIO Beca M CHera IIpU OIIYIICHHOM KOJIOKOJIC.

CBOOOHAS NJIMHA CTOUKK IIPUHUMACTCA paBHOfI FCOMGTpI/I‘ICCKOfI JJIMHC 3a BBIYCTOM

BBICOTBEI BCPXHCTO M HIDKHCTO KOJICIT 2KECTKOCTH. HpI/I pacucTe Ha H3rud OT BETpa yuM-
TBIBACTCA PA3HOCTL BETPOBOTO HAIIOpa M BHYTPCHHCTO JABJICHMA Ia3a

2
0=(W- p)%l (14.34)
rie W - BeTpoBast HATPY3Ka; p — BHYTPEHHEE JaBIECHUE rasa; / — pacyeTHas JUIMHA CTOMKMY,
Q;
6, =2 (14.35)
““ 3w,
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Hampsokerue B CTOMKAX IIPY OITYIIIEHHOM KOJIOKOJTe HalfeTes Mo ¢hopMyIre

Oun =N/Fp, (14.36)
IIe
_ nd?
N=T—¢ (14.37)

Bo BHeEITHWUX HAMPABISIONINX HAUOOJBIINE HOPMAIBHBIC YCWINS BO3ZHUKAIOT IIPU
BETPOBOM HArpy3ke W OJHOCTOPOHHEM JIABJICHUM CHETA IIPY BBICIIIEM TTOJIOXEHHUH KOJIO-
kona. Hanbomsnuit M3rudamImii MOMEHT B CTOHKAX HAIIPABISIIOMMNX TOCTUTACTCS MPU
TTOJIOXXEHUM POJIMKOB B MIPOJIETE.

DKCIEHTPUCUTET TIEHTPa IIPWIOXKEHUS OJHOCTOPOHHEH CHETOBON HArpy3Kd IO OT-
HOIIICHUIO K OCH rasroypiepa cocraBisgeT e=0,212d, a ILIEHTp IIPWIOXEHUS BETPOBOU
Harpy3KH, JeHCTBYIONICH Ha KPBITY IIpu o = 15°, ompezessercs 3HauyeHueM K=/f/3.

BerpoByro Harpy3ky Ha KpBIIy KOJOKOJIA IIPA BETPE, HAIIPABICHHOM IO/ YIJIOM 3 K
TOPU30HTY, MOKXHO OIIPE/ICIATh TI0 TIPUOIDKEHHOU hopmyie

2
sz%smscxp (14.38)
IIpu B=10°u C,=0,7
W, =01d%p (14.39)

O003HAUYCHUST W CXeMa IIPWIOXCHUS] CWJI K KOJIOKOIY U TEJIeCKOITy IIPUBEICHBI Ha
puc.14.8.

an
[T T I
a) 0)
=0,212d,
S
\ 1 :
o ¢ Wk:\ 8¢ N,
R
NS
< &‘Z\T \j Q3
7 Q
| VV]: N
“t?‘ S &
dy | P, mNN
f v b
— st '_____r__i_
Oa— "’ Hl2 Y
P, W, -
-~ a &
8 B d, Q‘\‘
= L 9
__________ m———p gt —
L PEZ]
P, !
dp
L ]

|
Puc.14.8. IIpuioxeHne BHEHTHUX CHJI K KOJIOKOJY M TEJISCKOIY
a - pacyeTHas cxeMa Ta3rolipiepa; 0 — CeKINd BHEUTHUX HaIPaBISIOTIIX
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BeTpoBas Harpy3ka Ha CTEHKY KOJOKOJA M TeIeCKOTIa OIIPEISIUTCS 0 hOpMYIIaM:

Wy =Cypdi (Hy = Th) (14.40)

Wy =C,pd,(H,-T5) (14.41)
e Cy — K03 dUITueHT 00TeKaHusI; p — CKOPOCTHOM HAIop.

IIpmr nBYX Termeckomax Harpyska Ha BTOPOU W3 HUX OIpeNesgeTcd TaK Xe, KakK U Ha
IIEPBBIN.

Hawuboursitiee ycwnve B BEpXHUX DPOJIIMKAX KYITOJa BO3HUKAET MPU OJHOCTOPOHHEH
Harpy3Ke CHEroM W JaBIICHUW BeTpa

1
;] :l_(thl +Widy + gcl) , (14.42)
1

da B HIDKHMX pPOJIMKax — OT JIEACTBUSA BCTpa, TaK KakK YCWINEC B POJIMKax OT JaBJICHMA
CHera O6paTHO HaIIpaBJICHNIO YCHUWINAM OT BETpA.

) :%(chl +Wi(h—dy)). (14.43)

Haubomsiiee ycrme B BepXHUX POINKaX TeJIeCKOIla BO3HUKAET OT BETPOBOTO JaBIIe-
HU, TeACTBYIONIETO Ha TEJECKOI, 4 TaKXe OT YCWIWMA, ITepelaloNIuXcs OT HIDKHUX PO-
JINKOB KyTIOJa,

1
SP= E(Wzdz + Py (14.44)

a B HIDKHUX POJMKAaX TeJIeCKOIla — OT BeTPOBOM HATPY3KU, ACUCTBYIOIICH HETIOCPEACT-
BEHHO Ha TeJIeCKOII, U HeOOBIIOM JOIN TaBICHUI OT BHYTPEHHUX POIMKOB KOJIOKOIA

3 P, :%[WZ(HZ —dy)+ 3P0 ] (14.45)

Buemusasa Harpyska Ha palvaJIbHO PaCIIOJIOXKCHHBIE POIUKW BOCIIPUHUMACTCA IIO

cxeMe, yKazaHHoOU Ha puc.14.6. Ecim mpuHAThH (p:’f2 , TO MaKCUMaJbHOEe AaBICHUC B

poNuKe

4 4% Pcoso
P = TQ - % (14.46)

IIe 7 - KOIMYECTBO PONUKOB; Q) = > PcOSQ — cyMMapHas Harpyska OT BCeX POJIUKOB B
oHOM 1wiockocTy; Q7= Q/2 1o dopmyre (14.10).

Pacuer IIOIMamoK MOXeET BeCTHCh IO CXeMe, YKa3aHHOU Ha puc.14.8, Ha ycwmrws,
BO3HUKAIOIIIE OT aKTUBHOTO JEUCTBUS AaBICHUS POJUKOB, U HAa PEaKTWBHBIC CHIBI OT
peTreTIaTol 000IOUKH.

HauGonpimme IoMepednble CWIBI W HAMPSOKEHWS B packKocax OyAyT BO3HUKATH B
CPEeTHMX ITaHEeJIIX; OHM OIIPE/IeIITIOTCS TT0 (popMyIam:

_22P
e = = (14.47)
_23A
Dimax =255 (14.48)
AXP+3P)
Dy == =72 14.4
2 max 7Cos0 ( 9)
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MaxkcuMabHBIE CKUMAIOIIIE YCUIIUA B CTOMKaX:

Vpax = Dyay -0 ; (14.50)
Vimax = Dimax SN0 (14.51)
V) max = Doma -SIN0. (14.52)

BeprukanbHble CTOMKK KPOME OCEBOTO YCWINS BOCIIPUHUMAIOT MOMEHT OT MECTHOTO
U3ruba B CIIydyasix, KOTJla POJIMKKA PACIIOIOXEHBI B IIPOJIETe MEXIY Y3JIaMHU.

BryTpeHHMe HAMPaBISIONINE TEJIECKOIIA PACCIYUTHIBAIOTCS HA M3TMO OT JIABICHUS pO-
JIMKOB TIPW BETpe WIH IIPH OJTHOCTOPOHHEM 3arpyKeHUN CHETOM.

14.3.2. Cyxue rasrojpJepbl ¢ THOKO ceKIuei

Cyxue Tas3roybJIephl SBISIOTCS Ta3rojibliepaMid HU3KOTO JIaBJICHUS, JaBICHUE ra3a B
HUX He IpesbimacT 4- 5 klla. Cyxue rasroyipiepbl IpeIHa3HAYCHBI I XpaHCHUS 00c3-
BOXEHHBIX Ta30B W Ta30B BBICOKOU KoHIleHTparuu. lasroipaep (puc.14.9) cocrouT u3
BEPTUKAIBHOTO TTWIWHAPUYECKOTO pe3epByapa, BHYTPHU KOTOPOTO PACIIONOXeHa Imaioa.
[[Maitba vMeeT TepMETHUHOE JTHUINE W BEPTUKAIBHYIO ITWIMHIPUYCCKYI0 CcTeHKY. [lpm
IyCTOM Tasrojipliepe IMaida HaxouTCs BHU3Y M PACIIONOXEHa Ha JHUIIEC pe3epByapa.
IIpu momave rasza B rasrosipJep Iaibda 1oj JaBjJIeHUeM Ta3a MMoJHuMaeTcs BBepX. B ka-
YecTBe YIUIOTHCHUSI MEXIY CTCHKOM pe3epByapa W IMaiOON CIyKWUT TuOKast CEeKITUsS W3
pe3nHoTKaHeBoro Marepuaia. Cekiust umeeT ¢oOpMy IWIMHIpA W KPEIUTCS OIHUM
KOHTIOM K JTHUIIY IIafObl, IpYTUM — K CTCHKE pesepByapa. s mpegoTBpaIieHus mnepe-
KOcCa TMpU ITIOIbEME W OITyCKAHWM IMaitObl IIpeycMOTPeHa BBIPABHUBAIOIIAS CHUCTEMA,
COCTOSIIIAS U3 POJIMKOB 1 KaHaToB. C I1eJbI0 CO3/IaHMs JABICHUS B Ta3rojpjiepe Iaida
MIpUTrpyXaeTcss OETOHHBIMU TPY3aMU.

12 2
1
13 14 § 5
10 10
i q i

tl 6 Bosdyx - 8 7

L 4 / , ]

[ ehes —aads |]

[ TJJ 3 5 [ _eas J 3

9 9

Puc.14.9. Pabota rasroiapiaepa ¢ THOKOH ceKllnen
a - TazTobjep MYCTOM; § — Ta3TOJbAep HATIOJTHEH Ta30M;
1 - cTeHKa pesepByapa; 2 — KpPOBJIAI pe3epByapa; 3 — THHUILE pe3epByapa; 4 — KapKac IIailosnI;
5 - MHUIe NIaiOBl; 6 - 3alUTHAA CTeHKa NIaWOBI; 7 — MPUTPY3Ka U3 OETOHHBIX TPY30B;
& - TmOKasg ceKImsa U3 MPOPEe3NHEeHHOW TKaHu; 9 - Ta30BBOA; /0 - cTodK razocopoca; 17 -
KopobOKa razocOpoca; 12 - mTOK razocopoca; I3 - poJIMKK BHIPABHUBAKOIIEH CHCTEMBI;
14 - KaHaTHl BEIPABHUBAIOIIEH CUCTEMBI
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’U\'—L' I B ITHUHWIpoeKTCTAIBKOH -
——— CTPYKIIMSI UM. MeIbHUKOBA B
H  pasmoe Bpemst paspaboTaHEbl
IIPOCKTHI CYXHUX Ta3rOIbICPOB
eMmkocThio 100, 300, 600,
1000, 3000, 6000, 10000 w3
(puc.14.10).
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Puc.14.10. Cyxoii razroapaep ¢

U [

THOKON cexmueit

(o)}

CIIMCOK JIUTEPATYPBI
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TJABA 15

PE3EPBYAPDI

15.1. OBIIME CBEAEHUA

PesepByapamMu Ha3BIBAIOTCST COCYIIBI, TIPEIHA3HAYCHHBIE JIJIT TIPUEMa, XPaHCHUS, TeX-
HOJIOTMYECKON 00pabOTKK M OTITYyCKa PasIMYHbBIX XUIKOCTeH: HehTH, HeDTEIIPOIYKTOB,
CXKIDKEHHBIX Ta30B, BOJBI, aMMHAaKa, CITUPTa U JIp.

B 3aBUCHUMOCTH OT ITOJOXEHUS B IIPOCTPAHCTBE W TEOMETPUICCKON (hOPMBI CTATBHBIC
pe3epByaphl MPUHSTO PA3IEISITh HA CJICIYIONINE TUIIBI: BEPTUKAIBHBIE ITWIHHIPITICCKIC;
TOPU3OHTANIBHBIC ITWIXHAPUIECKIE, chepruuecKue U JIp.

Ilo pacTomoXeHUI0 OTHOCUTEIBFHO TNIAHMPOBOYHOTO YPOBHSI CTPOUTEIBHON ITLIOTIAT-
KA pe3epByapbl JIEISATCS Ha: HaJ3eMHBIC, KOIJlAa JTHUIIEC PE3CPBYapoOB PACIOIOXEHO Ha
oIropax BBITIE YPOBHSI OCHOBAaHUS — TpyHTa (C 3a30paMu); Ha3eMHBIE, KOrja JTHUIIE pe-
3€pBYapOB HEIOCPEJCTBEHHO OIMPAETCsS Ha OCHOBaHWE — TPYHT (06e3 3a3opa); Io/3eM-
HBIE, KOTJIa BEPXHSIS I'PaHb WIK BEPXHSIST 00pa3yrolias pe3epByapoB PaCIIONOXeHa HITKE
TUIAHUPOBOYHOTO YPOBHSI TCPPUTOPUU TUIOIIAJAKKA. BepTUKaTbHBIC MIIHHIPUICCKUE pe-
3epBYAPhI BBITTOIHSIIOT CO CTAITMOHAPHOM KPHBITIIEH, ¢ TIOHTOHOM U ¢ TUTABAIOIICH KPBITIIEH.

PesepByapsl cO CTAlIMOHAPHON KPBIIMIEH B 3aBUCUMOCTH OT KOHCTPYKITUM TOKPBITHS
MOTYT OBITH pa3pabOTaHBl ¢ KOHWYECKOU KPBINICH, KOryua KphIIa MpefcTaBisieT coOoit
PACIIOPHYIO KOHCTPYKITHIO; CO chepruIecKoil KpBhIMIei B BUJE PACIIOPHON KOHCTPYKITHI;
¢ Topochepudeckoii KpoBiIel U KpUBU3HOM B JIBYX HAIIPABICHUSX U JIP.

JlHUIEe BEepTUKAIBHBIX MWIMHIPUICCKIUX PE3EPBYAPOB OOBIYHO JEJIAIOT B BUJE TIO-
JIOTOM KOHWYECKOM KOHCTPYKITUM ¢ HEOOJBIINM YIJIOM HAKJIOHA B CTOPOHY IICHTpa WK
K nepudepun.

CreHka pesepByapa MpeCTaBIsIeT COOON ITMIUHIP, COCTOSIINA M3 TMOSICOB, UMEI0-
IMAX BBICOTY, PAaBHYIO IMUPUHE MPUMEHSEMBIX JUCTOB: 1,5; 2M 1 OOJIBINE IIPU JUTAHE
JIMCTOB — 6-8 M 1 Oojee. Bo BpeMmst sKcIUTyaTallid TepMETHUYCCKI 3aKPBITHIX pe3epBya-
POB CO CTaITMOHAPHOM KpBIIMIeH MPU WX HAIOTHEHWUW XHIKOCTHIO OOpasyeTcss M30bI-
TOYHOE JIABJICHME B ITAPOBO3IYIMHON 30HE, a IIPU OITOPOXHEHUN — BakyyM. M30bITOYHOE
JTABJICHWE BBI3BIBACT B CTEHKE pe3epByapa CBEpX THIPABIMYECKOTO JIABICHUS TOITOTHU-
TeJIbHOE PACTSIKEHHE, a B KPBIIe — 3TN0 MOMEHT, HOPMAIBHYIO U ITOIICPEUHYIO
CUILy W KpaeBol 3(P¢heKT II0 ee KOHTYPY.

BakyyMm BBI3bIBaET B KOHCTPYKITHSIX PE3CPBYapOB TaKWe XKe YCWINS, HO OOPaTHOTO
3HaKka. YToOBI OTPaHUYUTH M30OBITOYHOE JIABJICHHUE W BAKYYM B IIPUHSTHIX ITPOCKTOM 3HA-
YEeHUSIX, Ha KPBIIIC Pe3epBYyapoOB YCTAHABIMBAIOT allllapaTypy, PETYITUPYIONIYI0 WX BElH-
YUHY B 3aJIaHHBIX TIpesenax. st GobIreit rapaHTu OOBIYHO YCTAHABIUBAIOT JBA THUIIA
afmapaTypbl: MEXaHWUYECKYI0 WM THIpaBIMIECKYylo. B pesepByapax co cTallmOHApHOM
KPBITIIeH, OTHOCIIIUXCS K pe3epByapaM HU3KOTO JIABICHUS, XPAHITCS HE(TEIIPOILYKTHI C
HU3KUM ITTOTCHITHATIOM OeH3nHA. OHM TMpelHa3HAYCHBI JUIS SKCIUTyaTallM| IIPU MaJoit
obopaunBacMoCcTH HedTellpoayKToB (He 6osee 10 — 12 pas B rox). s xpanenus HedTH
W JICTKOUCIIAPSIONTUXCS HeMTETIPOIYKTOR TP OOIBINON 000paurBAEMOCTI IPUMEHSIIOT-
CsI pe3epByaphl ¢ IUIABAIOIICH KPBINICH W MOHTOHOM. B 3THX pe3epByapax MpakKTUIeCKH
OTCYTCTBYIOT M30OBITOTHOE JIABJICHUEC U BAKYYM.

IIpoekToM JIMCTOBBIX KOHCTPYKIIUE pe3epBYyapoB, IIPHM COOTBETCTBYIOIIEM OOOCHOBA-
HUM, MOXET OBITh IPUHAT KaK PYJOHHBIN, TaK W JUCTOBOM METOJ M3TOTORIECHUS COCY/IA.
BepTukanpHbIe CTBIKK ITOSICOB CTEHKH JIOJDKHBI PACITONAraTtbCsl Bpa3OexKy.

15.1.1. CTanu Aad HecyIIMX 3JeMeHTOB pe3epByapoB. Beibop Mapok crameit Uit He-
CYIIUX 2JIEMEHTOB Pe3epBYapoB (CTCHKU, JHUINA, OKpAWKU JTHUIIA, TTOKPBITUS U T.J.)
3aBUCUT OT psijia YCIOBUH: pailoHa CTPOUTEIHCTBA (B OCHOBHOM OTPUIIATEIHHBIX TEM-
meparyp paiioHa); BMECTUMOCTH PE3epBYapOB; MHTCHCUBHOCTH SKCILTyaTalmu (0bopadi-
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BACMOCTH XpPAHUMBIX IIPOIYKTOB B TOM); CTEIIEHN aTPeCCHBHOCTH CPEJBI; ITOXAapooIlac-
HOCTH XPaHUMBIX ITPOTYKTOB.

CrpourtensaeiMu HopMaMun CHwulI 2.09.03-85 crameHble pesepByapbl oTHeceHBI K I-
oif u Il-oif rpymmam KoHcTpyKiuit. K rpyrme 1 oTHocATcS pesepByapbl O0OBEMOM
10 TeIc.M? 1 Goinee, K Tpymre 11 — 5 Toic.M® 1 MeHee. B pesepByapocTpoeHUN (He CUMTAs
M30TCPMUUYCCKIX PE3EPBYApOB) IIPUMEHSCTCS OrPAHMYCHHOE YHCIO MAapoK CTaei:
BCrt3, 0912C, 161 2A®. s yraepoarucToOl CTAIM TIPUMEHSIOTCS KaTeropuu 2—-6, a Jutst
HU3KOJICTUPOBAHHOI: IIph TeMIleparype t = —40° kareropusa 12, a mpu —40 >t > -65°C
kareropusi 15. B mwuskoTemirepatypHblx (—70°C U HIDKE) XpaHWIAIIAX TPUMEHSIOTCS
cHeTaIbHbIC MapKU cTajleit (HUKeIecoepKaIie, HepXaBerlue 1 JIp.).

15.2. KOHCTPYKIIUA BEPTUKAJIBHBIX TWJINHAPUYECKAX PESEPBYAPOB

BeprukanpHble MWIMHAPUYECKUE DPE3EPBYApPhl B COOTBETCTBUU C YCTAHOBUBIIMMCS
HOPMAJIbHBIM PSIJIOM IIPOCKTUPYIOTCS HOMUHAIBHOK BMecTUMOCThIO: 100, 200, 300, 400,
700, 1000, 2000, 3000, 5000,10000, 20000, 30000 M3, a TakXKe YHHKAaJIbHBIE DPE3epPBYaphl
oobeMoM 50000 - 100000 M> u Gomee. MaKCHMAIBHEIL 0OBEM pE3epBYapoOB €O CTAaIUO-
HApHOW KpBIIIe#t He JTOJDKEH MPEBBINIaTh: IIPHU XPAHCHWM JIETKOBOCILIAMEHSIOTITXCS
KUIKOCTE (Harmpumep, OecHzmua) 20000 M3, TpM XpaHEHMM TOPIOYMX XKHUAKOCTER
(Harmpumep, Maszyra) 50000 M3, DTH pesepByaphbl OTHOCATCS K PE3EPBYapaM HU3KOTO JAB-
JICHUS W pacCUMTaHbl Ha M30bITOUYHOE HapineHue 2 Klla u Bakyym 0,25 klla.

MaxkcuManbHBI 00BeM pEe3ePBYAPOB € TOHTOHOM JUIS XpaHeHUS He(TU U JIETKOBOC-
IDIAMEHAIOIINXCS KUIKOCTeH He TODKeH IpeBBIaTh 50000 M3, a o6BeM pe3epByapoB ¢
IDIaBaloIleil KpBIed s TeX XKe XKuukocTed — 120000 M3. B paipHeHIIeM IIpenessl
MaKCUMAJIbHBIX 00BEMOB MOTYT OBITh YBEIMYCHBI IO Mepe Pa3pabOTKH TPOTUBOIIOXAP-
HBIX MEPOITPUATHH.

15.2.1. KoHcTpyKuusi pe3epByapoB co cTamuoHapHoil Kpblmeil. B pesepByapax co
CTAITMOHAPHOM KPBITIEH IMPUMEHSIOTCS CAMOHECYIE TTOKPBITUS KOHUYECKOU 1 chepr-
yeckoit popmbl. KoHnueckre MOKPBITHUS TPUMEHSIIOTCS JIUTST Pe3ePBYapOB BMECTUMOCTHIO
1o 5000 M3, urg Gombimx eMkocTeit (10 Thic. M + 50 Thic.M?) ITpUMeHSIOTCS ceprudecKre
TTOKPBITHS.

It BOCTIpUSITHS pacIiopa OT TTOKPBITHAS U JIIE obecIieueHUsT HEM3MeHSIeMOCTH (hop-
MBI CTEHKH TIPU BO3JIEHCTBUM BETPOBOM HArPY3KHM M BaKyyMa B pe3epByapax ycTaHaBIW-
BaIOTCS KOJBIIA KECTKOCTH B paliOHe COEMMHECHMS KPBIIIM CO CTeHKOM. B pesepByapax
BMECTUMOCTEI0 50-100 Thic.M? I YMEHBIIEHUS TOIIMWHEL BEPXHUX IOSICOB CTEHKH W
00CCITeYeHUST YCTONYMBOCTH W HEU3MEHIEMOCTH (hOPMBI OOOJIOUYKKM BO3HHKAET HEOOXO-
JIMMOCTh B YCTAHOBKE Ha CTEHKE IMPOMEXYTOUHBIX Kouell XecTkoct. Ha puc.15.1 mpu-
BelleHa KOHCTPYKIIUA pesepByapa oobeMoM 5000 M? ¢ KOHMUECKOI caMOHECYIIeil KPbIIIIEeHt.

15.2.2. KoHCTpyKIMS pe3epByapoB ¢ MOHTOHOM. Pe3epByap ¢ IIOHTOHOM IIPE/ICTABISIET
co0O#t BEPTUKAIBHBIA ITWIMHIPUYESCKUN pe3epByap CO CTAITMOHAPHBIM ITOKPBHITHEM.
BuyTpu pesepByapa ycTaHABIMBACTCS METAUTMYCCKUN MOHTOH, 3aKPBIBAIOIIAN 3epKaio
MIPOIYKTa U COKPAIAIOIINMA 1ToTepr HehTH U HehTEIIPOIYKTOB OT «OOJBININX» U «MaJIbIX»
nmeixanuii (puc.15.2). I[IoHTOH COCTOMUT W3 TTOHTOHHOTO KOJIBITA, OOECIIEUUBAIOIIETO TIIa-
BYYeCTh BCETrO MMOHTOHA, W IEHTPAIBHON YacCTH U3 ILUIOCKUX CTAJIBHBIX JUCTOB. [IoHTOH-
HOE KOJIBIIO ITPOCKTUPYETCS JBYX THUIIOB: M3 3aMKHYTHIX KOPOOOB MM M3 OTKPBITHIX OT-
cekoB. B mepBoM ciyyae KopoOa IIpeJCTABISIOT cO0O# 3aKPhIThIE JTUCTOBBIE KOHCTPYK-
MK, UMEIOTIIe B TuIaHe (hopMy Tpareli. Bo BTOpOM ciyyae Ha KPYIJIOM JTHUIIE TTOH-
TOHA YCTAHABIWBAIOTCS HAPYXHAS W BHYTPCHHSISI KOHIIEHTPUYECKUE CTCHKHU, Pa3Jeisdio-
Imurecd Ha OTCeKU paJUaIbHBIMUA CTeHKAMU. MeXIy CTEHKOU pe3epByapoB W HApyKHOM
CTCHKOM IMOHTOHOB IIpelycMaTpUBacTCs 3a30p MIUpuHOM 200-275 MM; JUIST repMEeTU3aIlNKI
9TOTO IMPOCTPAHCTBA YCTAHABIMBACTCS YILTOTHSIOIMIAM 3aTBOP XKECTKOTO WIM MSTKOTO THIIA.
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Puc.15.1. BepTukaibHbIH HWIMHAPUIYECKUH pe3epByap 0ObeMOM
5000 M3 co CTAI[OHAPHON KOHWYeCcKOil KphImeit
1 - guuie; 2 — Kpeia; 3 — MaxTHas JIeCTHHUIIA; 4 — CTeHKa

pesepByapa

2500
1

Puc.15.2. BepTukaibHbIN HWIMHAPUYECKUH pe3epByap 0ObeMOM

1 - gHuine; 2 - MOHTOH; 3 — cepudeckad KphIllla; 4 — IIaxTHasg
JIECTHUIIA; 5 — CTeHKa pe3epByapa; 6 — CTOHKH TTOHTOHA

20 THIC.M> ¢ TIOHTOHOM
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Ha puc.15.3 npusenieH pesepByap 06beMoM S0 ThIc.M> ¢ IIOHTOHOM. lleHTpaibHAs 4acTh
TTOHTOHA TOJIIITUHON 4 MM COCTOUT 3 TIOJIOTHHII, M3TOTOBIISIEMBIX METOJIOM PYJIOHUPOBAHMSL
KoHIeHTpHYecKI pacItoIoKEeHHbBIE 2JIEMEHTHI OTCEKOB TIPUHSTH U3 JIUCTOB TOIIIMHON 5 MM,
PaaIbHO pacIioiokeHHbIe — 8§ MM. CTEHKM OTCEKOB CBEPXYy OKaMMIIEHBI YroakoMm S0x35.
Hapyxias cteHKa 0TCEKOB OOBIYHO MMeeT BBICOTY 760 MM, a BHYTpeHHIST — 510 MM.
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Puc.15.3. BepTHKATGHEI TIWIHHIPIIECKIH pesepByap 065eMoM 50 TEIC.M? ¢ TIOHTOHOM
1 - TIOHTOH; 2 - HallpaBIgIoIad Tpyda IOHTOHA; 3 — chepudecKas Kphilla; 4 — IIaxTHad
JIECTHUIIA; 5 — 3aKPHIThIe OTCEKW TTOHTOHA; 6 — CTOWKU TTOHTOHA; 7 — THUIIE

IlonTOHHOE KOJIBITO B HIDKHEM ITOJOXECHWU ONUPACTCS Ha 32 CTOWKM, PACIIOIOXEH-
HBIE B OJIMH PSIJI IO OKPYXHOCTH, a IEHTpaIbHas 4acTh omupaetcs Ha 116 cToek, pac-
MTOJIOXEHHBIX MO TISITA KOHIIEHTPUYECKUM OKPYXKHOCTIM. YTOOBI ITPeOTBPATHUTE ITOBO-
POTHI IOHTOHA TIPH €T0 TOTBEME U OIYCKAHWU ITOJI BO3JACHCTBUEM XUIKOCTH, B TMAMET-
paJbHOM HAITpaBICHUM Ha JHUINE Pa3MEINalT JIBe HAIPaBISIOINIAE TPYObI, KOTOpPBIC
HaBepXy CBODOOIHO YCTAHABIMBAIOT B IATPYOKH, IPUKPEIUICHHBIC K IOKPBITUIO pe3ep-
Byapa, a BHHU3Y IIPUBAPUBAIOT K JTHUIILY.

15.2.3. KoHcTpyKuus pe3epByapoB ¢ NiaBawomeil Kpbimeil. Pe3epByap ¢ IutaBaronei
KPBIIIEHl HE WMEeT CTAITMOHAPHOTO ITOKPBITUS. Ero KOHCTPYKITWS IIpeiicTaBIcHa Ha
puc.15.4. TlnaBarorast KpbIllla COCTOUT U3 TOHKOJIUCTOBOMH IEHTPATBHON YaCTH W 3aKPhI-
TBIX TEPMETUIHBIX KOPOOOB, 0OPA3YIOIINX 3aMKHYTOE KOJIBIIO, 0DeCTIeUrBAaOIIee TUIABY-
yecTh KOHCTpYKIMH. LleHTpaibHAas 4acTh IUIABAIOIIEH KPBIIIN IIPEACTABISET CODOM TOH-
KYIO CTAIbHYI0 MeMOpaHy, KoTopasd IIpUBapeHa K BHYTPEHHEMY KOHTYPY KOpoOoB. Mex-
Ty HApYXXHBIM KOHTYPOM IUIABAIOIIEH KPBIIK M CTEHKOW pe3epByapa IIpeycMaTpuBacT-
¢4 3a3op 200-275 MM B 3aBUCMMOCTH OT THIIA YILIOTHSIIOIIIETO 3aTBOpA.

2
vc.15.4. PesepByap
d 3 Puc.154. P
T Z 06beMoM 50 ThIC.M3 ¢
T I T T T T T T NS AN N TN N TN ; IUIaBaiomIel KpBIIeH
AN NI o ,
I I I I I 1 - IUTaBaloInas KpPHIIIa;
[ I I I 7 2 - KaTyyad JIECTHMIIA;
[ [ [ [ [ 3 3 — PeIbCOBBIN ITYTh;
[ ] [ [ [ \ 2 4 - mIaxTHAS JIECTHUIIA;
[ 1 | | | NANANANANANAH i 5 — 3aKpHITHE KOPOOa;
[ | | | | L L L L AL 6 — KOJIbLIO XeCTKOCTU
(xomoBas TITOIAIKA);
60700 7 5 7 - 3a30p MeXJy CTeHKOI
pesepByapa M IOHTOHOM
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JLmst repMeTH3aITMA IPOCTPAHCTRA IO/ TUIABAIOIIEH KPBITIEeH B 3a30pe YCTAHABIUBAIOT
CTCTIMAIBHBIC YIUTOTHSIIONIME 3aTBOPHI MSITKOTO WM XECTKOTO THIIA, CITOCOOHBIE HOP-
MaJIBHO padoTaTh MIPH HAUOOJBIIEM WM HAMMEHBIIEM (PaKTHIeCKOM 3a30pe B Ipeleax
JIOTIIYCKOB Ha HM3rOTOBRICHWE M MOHTaX, oroBopeHHbIx CHwull 3.03.01-87. YToObI HpH-
JIaTh OTKPBITON CBEPXYy CTEHKE pe3epByapa HEOOXOIUMYIO KECTKOCTh U YCTOHYHMBOCTD, B
MpeJiesiax BEpPXHEero Mosica YCTAHABIMBAETCS KOJBIIO KECTKOCTA, KOTOPOE OJHOBPEMEHHO
SBIISIETCS 1 TUIOIIAJIKOM IS OOCITY:KMBAHUS pe3epByapa B IIPoIlecce SKCIUTyaTaIliH.

Il mogbeMa Ha KOJBIEBYIO IUIONAJAKY CHApYXW pe3epByapa YCTaHABIWBAIOT
MMaXTHYIO JISCTHUILY. A JUIS CITycKa Ha IUIABAIOINYI0 KPBINTY W OABeMa Ha XOJOBYIO
IUTOTIA/IKY YCTAHABIMBAIOT KATYYYIO JIECTHHUITY, HIWKHWH KOHEIl KOTOpOi BMecTe C
TUTABAIOIIEH KPBITIEH ITOAHUMACTCS WIW OITyCKaeTcs, KaTasich IO pejlbcaM, YCTAHOB-
JICHHBIM Ha IUIaBarolei Kphlrie. BepxHuit KOHEIl JECTHUIIBI MAPHUPHO MPUKPEIUICH
K CTEHKe pe3epByapa. ATMOChEpHBIE OCAJKU YIAISIOTCS ¢ TLTABAIOIIEH KPBIIIKA Yepe3
BOJIOCTIYCK, HAXOJSAIIHUICS IO/ TLTaBAOIIEH KPBINIeH pe3epByapa W IPUKPEIUICHHBIH K
ee ICHTPY CHU3Y.

15.3. PACYET BEPTUKAJILHBIX ITUINHAPUYECKIUX PESEPBYAPOB

15.3.1. O6mue ykasanusi. Hecyre saeMeHTBI CTATBHBIX KOHCTPYKITAM pe3epByapoB
PACCUUTHIBAIOT IO IIPEIEIBHBIM COCTOSHUSIM B COOTBETCTBHM CO CTPOUTEIBHBIMU HOP-
mamut 1 mipaBwiamMu (CHull 11-23-81*. CtanbpHbIe KOHCTPYKITUK. HOPMBI TPOEKTUPOBA-
ausg u CHull 2.01.07-85. Harpysku u BozzeiictBusa. HopMbl rpoekTrpoBanust). Hopma-
THUBHBIC HATPY3KH, JACHUCTBYIOIIME Ha KOHCTPYKITUM PE3CPBYApOB, a Takxke Koa(hdUITueH-
ThI HAICXKHOCTH IO HArpy3Ke MpUHUMAITCI B coorBeTcTBMM co CHull 2.01.07-85.

15.3.2. PacueT CTeHKH pe3epByapoB Ha MpoYHOCTb. Ha BBICOTE X OT JHUINA HA CTEHKY
pe3epByapa JeHCTBYeT IUIpocTaTiIecKoe jgarieHne (puc.15.5):

by = Y(h - x) ’
rie Y — IUIOTHOCTD KWAKOCTH, # — BBICOTA
p, A CTEHKHM JIO PacUeTHOTO YPOBHS SKIUIKOCTH.
VYUY bYY Eciu Ha creHKy HeiicTByeT ele U3GLI-
[—— TOYHOE JJaBICHHE p,, TO [TOJTHOE JTaBIeHHE

p=v(h=X)+ py.
IT T o2 %[ N _fl IIpr AByXOCHOM HAIPSDKEHHOM COCTOS-
S HUM B OOOJOYKE BO3HUKAIOT MEPUIVOHAIb-
d=2r Hoe ycuinue N; U KOJIbLEBoe ycuwiue N,
CBA3aHHBIE MEXJy COOOI COOTHOIIEHUEM

N/t + Ny =p,
T7e r, U, — PaMyCchl KPUBU3HBI COOTBETCT-
BCHHO B MEPUIMOHAILHOM M KOJIBIIEBOM
CCUCHUU.
B nmnmuHAprdeckoit 000I0YKe Fq = oo

Ny =vepr, =¥ Y (h=X)+ 7Y 20,112
Iie Y, — KO UIMeHT yeroBuil paboTeL, ¥p
H Yp — KO(DOUITMCHTHI HATCKHOCTH IO

Harpyske.
KoublleBoe HaIlpssKeHUE HA YPOBHE X

|
|
h-x

X

Puc.15.5. Pacuernag cxema N2 [yfly(h — x) + ny Pu]"z
BePTUKAILHOTO IMIIHHIPHIECKOTO Oy === 7 .

pesepByapa Lom cm
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TomHa CTEHKY MUIHHAPIISCKOTO pe3epByapa

S A=)+ s pulry _

cm = ,YCR
IIporu6 cTeHkr (pajMaibHOE TICPEeMEITICHIAE)
yoar= =0 R o p
E-t,, E-t,, kg
rae kg, = E% — KO?(PHUIITUEHT «IIOCTEIN» CTCHKMN.
r

Ha puc.15.6 IpHUBOAATCS pacueTHAS cxeMa pe3epByapa 00beMoM 20 ThIC.M® K SITIOPEHI
JTABIICHUSI, KOJBIIEBBIX YCWUIWM, KOJBIIEBBIX HAIPSIKEHUNH W PATHATBHBIX IepeMelIcHUH
(1tporrOoB).
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1,204 2748 1963 12,5

Puc.15.6. PacuerHad cxeMa pesepByapa 06beMoM 20 Thic.M3
a — 31I0pa JaBIeHus; § — AI0pa KOJBIEeBRIX YCHITHIA; ¢ — 3TI0pa KOJIBIIEBHIX HATIPSKEHUI;
2 — JIpa paauaTbHbIX TepeMelleHni (TTpoTHOOB)

Pacdersl HampsKeHHO-Ie(OPMUPOBAHHOTO COCTOSTHUSI KOpITyca pe3epByapa Ha
MIPOYHOCTh ¢ TIOMOINBI0 DBM MOTYT TPOBOIUTHCS € WCIIOIB30BAHUEM CIEITHMATBHBIX
MIpOTpaMM, COCTABJICHHBIX Ha OCHOBE YHMCJICHHBIX METOJIOB pacyeTa HEJIMHEHHOTO Ha-
MIPSKEHHO-1e(hOPMUPOBAHHOTO COCTOSTHUSI TOHKOW CHUMMETPUIHON OOOJIOUYKHM METOJIOM
KOHeYHOro snementa [20].

15.3.3. PacueT CTeHKH pe3epByapoB Ha ycToWYMBOCTb. Harpysku, meicTBymomue Ha
CTaITMOHAPHOE ITOKPBITHE pe3epByapa W Ha CTEHKY (CHEroBasi, BETpOBasi, TETUIOM3OJISI-
1TUsI, COOCTBEHHAS Macca, U30BITOYHOE JIABICHUEC W BAKYYM), B Pa3HBIX COUYECTAHUSX BBI-
3BIBAIOT B CTEHKE OCEBOE U IIOIEPEYHOE CXATHUE, BCIEACTBHE Yero CTeHKa B HEKOTOPBIX
CIyJastx MOXET MOTePSATh YCTOMIMBOCTD.

Ha oceBoe cxkarue (BIOJIb 0Opa3yoIINX) CTEHKY paccuuThiBaioT comrtacHo CHwull
11-23-81*. YCcTOMYMBOCTh CTEHKH IIPOBEPSIOT 110 (popmyIe

01 s YeOcr1 >
TAC O7 — paCcucTHOC HAIIPSAKCHUC B O6OJIO‘IKC, Oq1 — KPUTHYCCKOC HAIIPSKCHUC, paBHOC
MEHBIIIEMY W3 3HAYCHUHA \VRy in CEI/ r (SI[CCB F — paguyC CpPEAMHHOU ITOBEPXHOCTH

O0OJIOUKH, ¢ — TOIIAHA OOOIOUKH).
3Suavenus koadduimenToB y 1pr 0 < /¢ < 300 ciaemyeTr ompenessiTh 1o hopMyie
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=0,97 - 000025+095R—y r
\V 3 3 3 E t'

3HaYeHUS KOA(PPUIIMEHTOB ¢ IIPUMHUMAIOTCS 110 Tadauie 15.1
Ta6moa 15.1

r/t 100 200 300 400 600 800 1000 1500 2500

¢ 0,22 0,18 0,16 0,14 0,11 0,09 0,08 0,07 0,06

Pacder Ha yCTOMYMBOCTH 3aMKHYTOW KPYTOBOH IMWJIMHIPUIESCKON OOOJIOYKHI Bparle-
HUS TIPH JICHCTBUM BHEIITHETO PABHOMEPHOTO JABICHUS p, HOPMAIBHOTO K OOKOBOM TIO-
BEPXHOCTH, CJICTyeT BBIOJHSTH 110 hopMyJie

Gy s YeOer2 s
T7e Gy =pr/t — pacueTHOE KOJIBIIEBOE HAIIPSDKEHUE B OOOJIOUKE; G,py — KPUTHUCCKOE Ha-
MpsDKEeHWe, olpeenseMoe 1o (opmynaM: mpa 0,5 < I/r < 10, G, =0,55E(r/D(t/r)%;
pH I/r = 20, 6,,=0,17E(¢/r)?; mpu 10 < I/r < 20 HAIIPSDKEHHUE O,y CHEAYET OIPEIEIATh
JMHEUHON MHTEPIIOJISAIIMCH.

3mech [ UIMHA HATMHAPAICCKOU OOOIOUKM.

Ta xe obonouka, HO yKpeIUIEHHAas] KOJBIIEBEIMU peOpaMi, pacIiONOKEHHBIMU C Ia-
roMm § 2 0,57 MEXIy OCSIMH, JIOJDKHA OBITh pacCYMTaHa HA YCTOMYMBOCTH 110 BBIIIIC IIPH-
BEJIEHHBIM (pOpMyJIaM ¢ TTOJICTAHOBKOM B HUX 3HAYCHUS .S BMECTO

3aMKHyTas KpyroBasl IMWIMHIpUYECKass 0OOJIOUKA, MOJBEPXEHHAS OIHOBPEMEHHOMY
JIECTBUIO HATPY30K, BBI3BIBAIOIIMX OCEBOE M ITOIEPEYHOE CXKATHE, ITPOBEPSETCS Ha yC-
TOWIUBOCTH 110 (hopMyJIe

Gl/Gcrl +02/Gcr2 S Ye-
15.3.4. Pacuer compsixkeHHs] CTeHKH pe3epByapoB ¢ JHUINEM. B BepTWKaIbHOM ITH-
JIMHAPUYECKOM pe3epByape, 3alATOM JI0 PacuYeTHOIO YPOBHSI XWUIKOCTBIO, WMEIONIEH
IUTOTHOCTD Y B COTIPSIKCHUY CTEHKHU C JTHUIIEM BO3HUKAIOT U3TMOAIONit MoMeHT X;(My)

u tioriepevHast cuna X,(Qy).
PacyerHasg cxeMa corpsokeHUS IIpUBEIcHa Ha prc.15.7, OCHOBHas cUcTeMa — Ha puc.15.8.

2 X4

] 1
% (X X
] 2

—

I X Xlk X,
EIRERIEIRRREEEY %,

Puc.15.7. PacueTHad cxeMa COIPSKEHUS Puc.15.8. OcHoBHag cucTeMa. YCWINI, BO3HHUKAIO-
CTeHKU pe3epByapa ¢ JHUIIEM IMe B CONPSKEHWU CTEHKHU pe3epByapa ¢ JHUIIEM
1 - CTeHKa, 2- THUIIE (X1 - H3FI/I6aIOLL[I/II7I MOMCHT, X2 — ITOIIepeYHad cma)
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JIuirare HemsBecTHBIE X] U Xp OTIPENEISIOTCS METOJOM CHJI M3 pellleHUs] KaHOHIIe-
CKOTO YpaBHCHUS:
821X1 + 822X2 + AZp = 0,
rime 811, 813 = 831 U Oy — eAMHHUUHBIC TTepeMeleHuda oT Xi=1 1 Xy = 1, a Ay, Ay, -
TPY30BBIC WICHEI, 3aBUCAINNAE OT BHEIITHUX HArpy30K, BO3JMCUCTBYIOIINX HA COIPSI-
XeHue.
Bce mepeuncieHHble epeMeIIeHIsI COCTOSAT M3 JIBYX CIaracMbIX, BEIPAKAIOIINX CO-
OTBETCTBEHHO IIepeMelIecHNI CTCHKN W JTHUTIIA:
8y = 87 +801; 8, =8 +8%%;
Oy = 522 +8%; 8y =857 +89);
A1 Alp’ AZp = 2p +A2p

B paccMaTpruBacMOM MCTOIC pacycTa IIPUHATO, YTO JHUIIIC a0COJIOTHO XECTKOE Ha pac-
TSLKCHUC, T.C.

oH _
30y =89 =895 =A%, =0.
T1o5TOMY B Pa3BEPHYTOM BUIIE KAHOHMISCKOS YPABHEHIE MMEET B
cm oH cm cm OH .
(817 +811)X +315 Xy + AJ} +AT, =0;
ST X, +853 X, +A02”1'J =0.
EJMHUYHBE [epeMeIe s U TPY30BbIe WICHDI MMEIOT CIICAYIONAe 3HATCHUS:
som # dem — gem —;- cm —

1
= > O =9 = > 920 = >
mcchm 2m%chm 2mngcm
rIe
My = 4lkcm /4D, - Kod(hPUITMeHT TehOpMAITUN CTCHKH;

- 2 .
Ko = Et 4y / Fyy — KOS(MOUIIUEHT IOCTENN CTEHKU,

D, =F- tfm / 12(1-p?) - HMIMHAPUYECKAS KECTKOCTh CTEHKIH;
t — TtommuHa creHky; U = 0,3 — koaddurment Ilyaccona
g cranu;, E = 2,1x10° MIla - MOIy/Ib yIPYyrOCTH CTAIIA.

lp - kcm ’ Zp kcm
501 = 1 1+°my,c+26°my,
m@HD()H 4

e my, = m , kay — KOXDbUIMCHT TocTemd ocHoparus; Dy, = E 13, / 12(1-u?),
Iy, — TOMIIIVHA JTHUIIA.

Buavenust &,y = e " Sinmx; Wop =0, — Eped P = O T s O =€ COSMIX
OpUBOILTCS B padote [3].

IIpy pemeHU KaHOHWYECKUX YpPaBHEHWI HEOOXOIWMO Y4eCThb, YTO IPY30BOU WIEH

A(i’; BKITIOYACT MCPCMCINCHUA AHMINA, BOZHUKAIOIINC OT BO3JCUCTBUS Ha HETO PaBHO-
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MCPHO pPAacCIIpCACICHHOIO I'MAPOCTATUICCKOIO MAaBICHUA KHMIAKOCTU ¢y WU COCPCIOTOYCH-
HOTO JaBICHUA HA JHUIIC ¢; MAaCChbl ITOKPLITUA U CTCHKHA.

TlosTomMy
OH _ AOH oH
Alp - A1110 + Alth ’
doMay . AD | 2
e A% =100 (] _ oy my,C + 20m,, cCmy,c); A = ————0°my,C.
1g, 2k6H ( Mg, CYmy, ()HE.! on ) 1g 2’”3,,1)@” OH

YpaBHEeHUS MMPOTUOOB ¥, YIIIOB MOBOPOTA (¢, M3rMOAIOINX MOMEHTOB M U Tomeped-
HBIX I Q B CTEHKE W JTHUIIC, HAYMHAS OT COMPSTKEHUS IO CTCHKE BBEPX W 110 JTHUIIY
BITPaBO, BbIpaxawTcs dhopmynamu (puc.15.7, puc.15.8)

2m
Yem = P o (QOemx - mcmMOme);

cm

2m?

Pem = k—cm(_QO(pmx + 2mcmjuoemx) 5
cm

1
M, = m—(_QOE,mx + mcmMO(pmx) >

cm
Qcm = _QOme - 2mcmjuoz’;rrzx .
HMarnbaronnit MOMEHT B THUIIE
M q g
M@H ==L (1 + (szanc) -l (1 - 29’”0”0‘3’"6”0 - \Vm()HC(pm@HC) - —02 &manc .
2 4my,c m,

Hanpstxkennst B caMOM COTIPSDKEHUH OT M3rHOaloIero MoMeHTa X; = M onpeensior-
¢ GopMyIIaMMU:

M M
— cm . _ on
Oem = < YCRmkp7 Oon = < YCRmkp s
Oem Oy
2 2
TIe Mg, = %; Wy, = %; My, = 1,2 — xoabOUIMeHT yCIOBUHA PabOTHL CTCHKHU pesep-

Byapa B 30He KpaeBoro »>¢hdeKTa, YIUTHIBAIOIINI ILIACTHYECKIM MOMEHT COIIPOTHRIIE-
HUA.

IIpn pellleHNM KOHKPETHBIX 3afad clielyeT WCIIOIh30BaTh TaOIUITHI IIPMBEICHHBIX
3Mech GYHKIIUN U TIPUMEpHl pacdyeTa, OIMyOIUKOBAHHBIC B JUTEpaType W CIIPABOYHUKAX
[14, 15, 21].

15.4. PACYET CTAIIMOHAPHBIX KPBIIII PE3EPBYAPOB

15.4.1. PacyeT KOHHYECKOil IMUTOBOI KpbilmK. PacueT HeCYIIMX paJlHallbHBIX 0aJI0K
IIUTOB IIPY HAIMIUK IICHTPAILHON CTONKM BEIIOIHSICTCS IO CXeMe IIPOCTOi Galki Ha
JIBYX oltopax (CTCHKU U IEHTPAJIBHOMN CTOWKNM), BOCIIPUHUMAIOIIEH HArpy3KH OT TPy30-
BOIT IDTIOIMAO B BUJIEC TPEYTOJbHUKA WUIM TPAIeU ¢ KPHUBOJIMHEHHBEIM OCHOBAHHEM IIO
Hapy:XHOMY KOHTYPY IOKpBITHA. llolepedntle OalKW IMHUTOB TaKXKE PACCUMTHIBAIOT IIO
cXeMe MPOCTHIX OaIOK, OITMPAIOITUXCS Ha HeCYIe paatralbHble OAlKM ITNUTOB.

IIpu pacmopHoif cucTeMe 0e3 IICHTPAIBHOM CTOHKM pacdyeT CBOAWTCSI K PEIICHUIO
OIHAXEl CTaTAIECKN HEOIIPeIeINMONM CHCTeMBI, ©CIIM paccMaTpUBATh HECYIINE pajim-
albHEBIe OalKM JIBYX JTUAMETPATbHO MPOTUBOMOIOXHEIX IITATOB KaK ONHY JIOMAaHyio Oai-
Ky, OIMAPAIOIIYIOCS B HApPYXKXHEIX KOHITAX Ha CTEHKY pe3epByapa. DTa 6amka BOCIIPUHH-
MaeT Bce BEPTHUKAIBHBIE HArpy3KHM (CHETOBYIO, OT BaKyyMa, MacChl KPBIIIH, 000OpyIOBa-
HUS, TETUIOU3OJIAITNN 1 JIP.).
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Ha pwuc.15.9 mpuBefieHBI pacueTHas CXxeMa TaKo# Oallki, OCHOBHAS CUCTeMa U DIII0-
DBl MOMEHTOB B OCHOBHOIT CUCTEME OT eIMHUIHBIX HATPY30K.

P’(l-a
a) d) P]0=] npux;<da M]0=%)x]
o o
P’ p! P S, yo_tra
q npux;>a M, Xz
m !
ab 5? Q==
/ a(l-a)/l
0) /16 0
Pa(l-b
= H e P20=] npu x,<b M30=—l(—)xg
¢ ] - 0
i} npu x, > b Mf—P;bxg
o) H=I yis  M=X/8 ===
b(l-b)/I
2
2 gq=I Mi= ZILX( 1-27+4 3 w) P=I M'=0,5Px
WMMMMHMW ------- S T

1724 i

Puc.15.9. PacuyeTHad cxeMa JIOMaHOM OaJiku
a - pacdyeTHas cXeMa; § — OCHOBHAas CHCTeMa;
8- — omIOpEl MoMeHTOB oT H=1, g=1,p°=1,p0=1,p=1

HewnzeectHsrit paciop H = X onipenensieTcs o ¢opMmyiie
Xy ==Ayp /311,

rme d;; - CyMMa CIMHMYHEIX IIEPEMEIICHUA OT BCeX HArpysoK; Aj, — IPY30BOH WIeH
TaKXKe OT BCeX HaTpy30K.
ITepeMellieHUsT OIIPEAeIAIOTCS IO U3BECTHRIM (hOPMYJIaM CTPOUTETHHON MEXaHUKM:

EJS,, = jM,%dx ,
e M, = Mg +M?Jl +M22 +Mg; Mg , M21 , Mgz , Mg — OaJoYHbIe H3rhOAaroIIe
MOMEHTHI.

15.4.2. Pacyer cepudecKoro mMUTOBOTO MOKPHITHS C PAAHAIBHBIMUA pPeOpaMu KecT-
KoctH. Cdheprueckoe MOKPBHITHE C PAJIUAIBHBIMU peOpaMU KEeCTKOCTH Ha OCECHMMET-
PUYHYIO PABHOMEPHO PACTIPEICICHHYIO HATPY3Ky MOXET OBITh PACCUHUTAHO CIICIYIOIIIM
VIIPOIICHHBIM CITOCOOOM, [AIOIINM YIOBICTBOPUTECIBHBIN IS MPaKTUISCKUX, IIeieH
pesyinbTar. Cheprueckoe MOKPBITHE PACUICHSCTCS Ha OTJEIbHBIC TUIOCKHUE apKu, BKIIO-
qaoIme 1o JBa JUaAMETPaTbHO ITPOTUBOIIONOXHBIX KPUBOJIMHEHHBIX ITUTA. [TOCKOIBKY
cheprUuecKkoe TTOKPBITHE MMEET 10 HAPYXKHOMY KOHTYpPY oOIlee Ui BCeX IUTOB KOJBIIO
KECTKOCTH, BOCIIPMHHMMAIOIIEE PacIiop B apkKax, TO OHO MOXET paccMaTpHBaThCs Kak
o0IIIast 3aTskKa I BCeX apok. 1losToMy Kaxayro apKy MOXHO paccyudTarh Kak IUIO-
CKYIO JBYXITAPHUPHYIO apKy ¢ YCIOBHOM 3aTsokkoil. Ha puc.15.10 u 15.11 mpuBogdTcs
pacyeTHBIE CXEMBI TAKOU JABYXITAPHUPHON apKu.
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0) I=2r

o ‘

"

—X =1} ‘S’
X \ N Petpa
7 -~
H=1
Puc.15.10. PacuerHag cxema Puc.15.11. PacueTHad cxeMa apKu Jjid
JIBYXIIIAPHUPHOM apKW ¢ YCIOBHOM 3aTSKKOI oIlpefeeHNs CeUeHUs YCIOBHOM 3aTSKKHI

d — pacueTHad cXeMa, 0 — OCHOBHAasI cuUcTeMa

I Lrormane ceyeHUs YCIOBHOM 3aTSDKKK OMPEeNsieTcsl TAKMM 00pa3oM, ITOOBI ee YIIpyTHe
JechopMaIti ObLUTA PABHBI YIIPYTHM JIe(hOpPMAITASIM OITOPHOTO KOJIbITA B TMAMETPATHHOM Ha-
MpaBJICHAN, BO3HUKAIOIAM OT BOZICHCTBUS TOPU3OHTATBHBIX PEAKIMiA BCEX OIOP apok.
VBenuueHue mraMeTpa KoJblia OT eJIMHIYHBIX PACIIOPOB BCeX pedep 110 3aKoHy ['yka:

_N2Zr _ onn
“ EF, nEF,
e Ny=pr=nHri/2nr=n/2n — oceBoe ycwie oT H=1; p - paBHOMEepHOE JIaBJICHUE B
KOJIBITE OT BCEX pacIiopoB, H — pacIiiop; # — 4HUCIO pedep B KyIIOe.
VimnHeHre yCJIOBHOM 3aTSKKK OT €MHUYHOTO paciiopa OJHON apKW COCTABUT:
_1-25
° EF,’

3

A

>

A

rie F; - 1romanb ceYeHUs YCIOBHOU 3aTSIKKU.
W3 ycnoBust A, = A, oiryqaeTcst
2nF,
— K
F, = .
n

3amava SBISIETCS OMHAXIBI CTATUYECKHA HEOMPEJSTUMON ¢ OIHUM HEW3BECTHBIM
x1 = H (pacriopom).

3a OCHOBHYIO CHCTEMY IMIPUHMMAETCS apkKa ¢ pa3pe3aHHON 3aTsKKONW, K KOTOpPOH
IPUIOXEeHA eMHUIHAas crna X; = 1.

B apke or BozmelicTBUAg CWiIBl X; = 1 BO3ZHHMKAIOT W3TMOAOIIWIA MOMEHT M, Tipo-
nosTbHASE crita Np, TIollepevHasi cwia (q, ompezersieMbie hopMyTaMu:

My =-y; Ny=-cosq; ¢ =sing,
a B 3aTsDKKe TONbKo cwra Hy = 1.
OCHOBHOE HEW3BECTHOE X; = H olpesiergeTcs U3 pellleHIsT KAHOHUYECKOTO YPABHEHUS.
JUrd oIpejielleHUST OPIVHAT U OAJIOYHBIX MOMEHTOB YPaBHEHME OCHU KPYrOBOI apKu
IIPUHUMAETCS B IIAPaMETPUIECKOM BUJIE!
x=12-psing;, y=f-p(l-cosg),
TJie Hadallo KOOpJAMHAT — Ha JIeBoil omope apku. lIpuHATEI 0003HaYeHUS: [ — CTpeska
apKu, / — MpoJeT apKu; p — PajUyC KPUBU3HBL apKHU.
GopMyIbl U 6aJOYHOTO M3TMOAIONET0 MOMEHTA U ITONEPEYHOM CHIBI UMEIOT BUIL

) 2
M =Pl (1—1+4 X ); 00 = Pl (1—21) .

4 1312 4 /
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Ycunus ot paciiopa X = H onpeAeasaioTcs o (popMmyam:
M,=-yH; N,=-H cosq; Q,=H  sing.

CyMmmapssbie 31mopbl M, N 1 Q oIlpelelIsioTcs 10 (hopMyIaM:
M=M"+M,; N=N"+N,; 0=0"+0,.

VCTOWIMBOCTE apKy IIpoBepsIeTcs Mo hopMyie

% n2-a2 EJ
Nt =Pl =—5 "3
win 1o dopmyiie
+* qm2EJ
kpZ HZSZ >

IJle o — TIEHTPATBHBIA YroJi, ONUPAIOIIUICS Ha ITOJOBUHY JIYTW apKu; S — JUIMHA TOJY-
apku; U — KO3pHUIMEHT pacueTHOM JUIMHBI, 3aBUCIINKA OT f/1 (Tabn.15.2).
* W3 mBYX 3HATCHUN Nyy U Ny TPUHUMACTCS HAUMEHBIIEE.

Tadmuna 15.2. 3averus KoahouiiueHTa |

OtHomienue f/1 0,05 0,2 0,3 0,4

i 1 1,1 1,2 1,3

15.4.3. Pacuer cdepudecKoro muToBOro pedpucTo-KoJbleBoro nokpoitusi. Chepu-
YecKoe peOpUCTO-KOJIBIIEBOE TMOKPHITHE (KYIIOJI) PEe3epPBYapOB MOXHO PACCUMTATh CJIe-
IYIOTIUMU CTIOCOOAMMU:

» TIOCIIEZIOBATEIBHBIM IIPUMEHEHHUEM cIIocoba BBe-
JIEHUST YCIOBHBIX 3aTSDKEK ¢ HEW3BECTHBIMU pac-
mopamu Xq, X5, X3, ..., X, (puc.15.12), tne n -
YKCIIO KOJBIIEBBIX peodep;

» BBEJICHHEM M3TMOAIONNX MOMEHTOB B MecCTax Iie-
peceveHUs paMaIbHBIX 1 KOJIBIICBBIX pedep;

Puc.15.12. PacderHas cxema o peIIcHWEeM KYITOJa Ha OCeCMMMETPUUYHYIO Harpy3-
PEOPUCTOKOJIBLIEBOTO TIOKPBITHS KY KaK LUKIMYeCKOH CHUCTeMBl II0 METOIUKE,
(Kymorna) KaK apKu ¢ 3aTSXKKaMH .

paspadotanaoii B IIHMMIpoeKTCTaIbKOHCTPYK-
(110 YHCITy KOTBIIEBBIX pedep)
UX ¢ IIprUMeHeHHEeM DBM.

5000

1 R=30350

15.5. OCOBEHHOCTH KOHCTPYKIIMM U PACYET U30TEPMUYECKUX PE3EPBYAPOB

IToTpebHOCTDh XpaHEeHHST OOJIBIIIOTO 00beMa CKMKEHHBIX Ta30B PA3TMIHOTO Ha3HAYE-
HUS BBI3BAJIAa HECOOXOIMMOCTH ITPOCKTUPOBAHUS M CTPOMTEIHCTBA M30TEPMUUYECCKIX pe-
3epByapoB. llapbl CXMXXEHHBIX ra3oB MpH TeMmIleparypax Iopsiaka +40°C oOmamamoT
OOJIBITION YIIPYTOCTBIO M ITOSTOMY PE3CPBYAPHI JUIS WX XPAHCHWS B OOBIYHBIX YCIOBUSIX
JTOJCKHBL BRIIEpXKUBATh fapienue 18,0 Mlla u Gosnee (B 3aBUCUMOCTH OT XpaHUMOTO Ta-
3a). [Ipy MCKYCCTBEHHOM CHIDKCHWUM YIIPYTOCTH MApOB 3a CUYET OXJIAKICHUS ITH Ta3bl
MOXHO XpaHWTHh B OOBIYHBIX BEPTUKAIBHBIX pe3epByapax mpu aapieHund ao 0,01 Mlla,
YTO JIaeT BO3MOXHOCTb CHU3WUTH PAcXoll MeTauia B 8- 15 pas B 3aBUCUMOCTH OT 0OBbeMa
pe3epByapa.

Temmeparypa xpaHeHUST HEKOTOPBIX CXIDKEHHBIX ra3oB (Huxke 0°C) cocTaBiser:

nporaHa — 42°C; amMmmuaka — 34°C;

sTisieHa — 104°0; CIKCHHOTO IMpUPOAHOro raza — 165°C.
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HNuacturyrom ITHU M IIpoeKTCTaIbKOHCTPYKIIMA WM. MeJIbHUKOBA OBLIM pa3padOTaHBI
MIPOEKTHI M30TEPMUYECKUX PE3EPBYAPOB JUIL KUJIKOTO aMMHAaKa, [IPoIlaHa, IPOIIeHa,
STUIICHA, CXIKECHHOTO MPUPOJIHOTO Ta3a, KUCIopoa.

M3zorepMudeckre pe3epByapbl UMEIOT OOBIYHO IBYCTEHHYIO KOHCTPYKITHIO. CTeHKA U
JTHUIIE PE3ePBYapPOB MMCEIOT TAKYIO Xe KOHCTPYKITMIO, KaK Y OOBIYHBIX PE3epBYapoOB LIS
HedTepOAYKTOB. OTIMINE 3aKII0UaeTCs B KOHCTPYKITUM KPBIIKA, KOTOpast ITpUHUMACT-
csl caMoOHecylllet B Buile Topochepryeckoit min cheprueckoil 0OOJOUKM U perracTes
Kak peOpHCTO-KOIBIEBOM KyItoa. s IpeoTBpallleHusT IMPOHUKAHUS XOJIoAa B TPYHT
M30TEePMUUYCCKIE PE3epPBYaAphl YCTAHABIMBAIOTCS Ha CBAWHHBIA KeJIe300€TOHHBIN POCT-
Bepk. Ha puc.15.13 mpuBomuUTCd OOIIMIT BHUJ HM30TEPMHYECKOIO pe3epByapa 0O0BEMOM
20 ThIc.M? ¢ I[BOHOM CTEHKO, a Ha puc.15.14 — paspe3, U3 KOTOPOro BHIHLI Bee 3ile-
MEHTBI, HAI[PUMEP KOJbIIa XECTKOCTH, aHKEPhI, KPOBJISI BHYTPCHHETO pe3epByapa U Ha-
pyXHOTO. B TIpOMEXyTKe MEXIy pe3epByapaMu HAaXOJIUTCS TEILIOM3ONSITNAS (ILTUTHI U3
CTEKJIOBATBI MEXITy IHUIIAMUA W KPOBISIMU). Ha cTeHKaxX yCcTaHaBIMBAIOTCS W3OJISITHOH-
HBIe TUIWTHL, a [IPOCTPAHCTRO 3ATOTHSAETCS TIEPIIUTOM IUIOTHOCTBIO OKOJIo 200 KT/M>.
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Puc.15.13. M3oTepMudecKuii pesepByap Puc.15.14. Pa3pes U30TepMUUIECKOTO
o0BseMoM 20 THIC.M> ¢ IBOMHOMN cTeHKOH pesepByapa
a — dacaj BHYTPeHHETO pe3epByapa; 1 — Komblla XecTKoCcTH; 2 — aHKephI;
0 — (hacam HapyxXHeEro pe3epByapa 3 — GyHAAMEHT

B m3oTepMuuecKrX pesepByapax MOMNCPKUBACTCS IMOCTOSHHAS OTPUIIATEIBHAS TEM-
neparypa, HallpuMep, IS KUAKOro aMmmuaka —34°C.

st 9TUX HU3KOTEMIIEPATYPHBIX XPAHWIUII ITPUMCHSIIOTCS CHEITUATBHBIC HUKEIECO-
JlepXKarime WId HepKaBeloIue CTall, a TAaKKe aTlOMUHHUCBBIC CIUIaBBl. PacyeT HecyIumx
KOHCTPYKITUH M30TePMHYCCKUX PE3EPBYAPOB BHITOIHSICTCS KakK /1T OOBIYHBIX KOHCTPYK-
Ui, 38 UCKIIOYCHUEM y4eTa TeMIlepaTypHbIX HehopMariuii 1 HeoOXOAUMOCTH MpUMe-
HEHUS CITEITHATBHBIX KOMIIEHCATOPOB B 30HE BPE3KH TPYOOIIPOBOJIOB.

Janee M3MOXEHBI HEKOTOPHIE IIPUHITAITHAIBHBIC TTOJOXEHUS 110 PacueTy TeX IJIeMeH-
TOB PE3CPBYapOB, KOTOPBIC PEIKO IIPUMEHSIOTCS TIPU IIPOCKTHUPOBAHWY PE3epPBYapoB
HU3KOTO JaBieHus. K HUM OTHOCSTCSI aHKepHBIe KPeIUICHUS 1 BHYTpeHHUE (WA BHEII-
HHUE) TOPU3OHTAIBHBIE KOJIBIIA KECTKOCTH.

Pacuem ankepHbix 604mM06 OCYIIECTBISIOT HA HAMOOJBIIHME PACTITUBAIONIAC YCUIHS,
BO3HUKAIOIIME TIO/T JIEUCTBUEM M30BITOYHOTO JIABICHUS BHYTPU pe3epByapa IIPU OTCYTCT-
BHH WM MaJIOM KOJIMYECTBE ITPOMyKTa. ECIM M30BITOUYHOE JIABICHUE PABHO Py, PAIAYC 1THA-
JIMHJIPA F, CM, & YHUCIIO OOJITOB 1, TO YCWIKE B OOJITAX MOXKHO OITPE/ICIIUTh M3 HEPABCHCTBA

yflpunr2 < ysz +nNy
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OTKyJda YCHUIINC B OJJTHOM oourre

L Ta P =150
- n

Ny

>

e @ — Macca KpOBIH, CTEHKH W YacTy JHUIIA (ipuMepHO 0,5—-1 M IITUPUHON), MPeTsT-
CTBYIOIIIAX MMOTBEMY pe3epByapa. [lo HallleHHOMY 3HAYeHUIO N OIPENEISTIOT CeYeHUe
OO/ITOB M BEJIMUMHY IPUIPY3KH (TPYHTOBOM 3aCBHIIKM); Yf1 U Yy KOIDOUIMEHTHI HALEXK-
HOCTH TI0 Harpy3Ke.

Pacuem xoaneuy scecmrocmu cmeHku Ha ycmouvueocms. KoIblla XeCTKOCTHA ycTa-
HaBIMBAIOTCA B CIly4yae, €CJIM YCTOMYMBOCTh CTEHKU, IIpoBepeHHas 1o dhopmyrnam CHwull
11-23-81*, He oOecreyeHa WIM KOTAA KOJIbHA XECTKOCTHA TPEOYIOTCS IS obecIeUeHMS
POoeKTHOU (PopMBI pezepByapa. PacueT oCylllecCTBISIIOT HAa BOCIIPUITHAE ITIOPOXHUM pe-
3epByapoOM BHEIIHEU PaBHOMEPHON HArpy3KW OT BaKyyma, a TakKe I[PU BO3ACUCTBUANA
IKBUBAIIEHTHON PAaBHOMEPHOU BETPOBOU HATPY3KU WIIM IIPU YUETE COBMECTHOTO BO3JIEH-
CTBHSI BaKyyMa M YCJIOBHOIT BeTpoBoit Harpy3ku [21]. PacueTr B JaHHOM CiIy4yae CBOJIUTCS
K IIPOBepKe YCTOMUMBOCTH 110 (popMyite ¢, < 3EJs/r3, Tie ¢,, — KpUTAYECKOe JaBIcHIe
paBHOE p.s; J — MOMEHT WHEPIIMA KOIBIIEBOTO pedpa KECTKOCTH OTHOCHUTEIBHO OCH,
napauieIbHOU 00pa3yioleit 000JIOUKA M COBIIAIAIOIICH ¢ OMKANIICH ITOBEPXHOCTBIO; § —
MUpHUHA 0OOJIOUKK, C KOTOPOH Tepe/iaeTcs BHENIHSS Harpy3ka (mar pebep); » — pajuyc
00OJIOUKH.

IIpu ompeneneHnrn MOMEHTa WHEPITUN pedpa BKIMIOYAIOT CEUCHUE OOOJIOYKW TMHUPH-
HOM §, TOJIBKO €CIIA ATO CYIECTBEHHO BIUSET Ha BeIuuuHy J. Ecim Koibila (pebpa) xe-
CTKOCTH PacloJIOKEHBI Ha paccToAHUU § = 0,57 yCTOUYMBOCTE ODOJIOUKA MPOBEPSIOT MO
dopMyIle Cy = Y¢PeF/1 < Ogpy, THE Ogpp = 0,55E(r/s)(t/r)*/2, t - TomuMHa OGONOYKH. B
KOJIbITaX XECTKOCTH O]l BO3JIEUCTBUEM HECUMMETPUYHOU OTHOCUTEIBHO BEPTHUKAITBHON
OCH COCyJla BETPOBOU HArpy3KM BO3HUKAIOT HW3THOAIONINE MOMEHTHI M, TOIepeYHble
cwibl Q, 1 HOPMAaJIbHBIE CWIIBL V,,, KOTOpPBIE ONPENeIdioT 1Mo dhopmyram [21]

M, = qugpsrz; Q. = kzqusr; N, = k3q3psr ,

TIe gg = Yrgokcy pacuyeTHasd BETPOBas HAIPY3Ka; Yy — KOI(DOUIMEHT HATEXHOCTH IO
HAarpysKke; ¢, — CKOPOCTHOM Harop Berpa; k — KO3 PHUITUCHT, YUATHIBAIOIIUNK U3MEHEHUE
BETPOBOM HATPY3KW TIO BBICOTE COOpyXeHus Oomee 10 M; ¢ — adpomMHAMUIECKHA KO-
spduient, npuauMaeMbiid o CHull 2.01.07-85; s — mar komien xxectkocT. Koag-
duttrenTsr ¢5 , ki, k» U k3 3aBUCST OT oTHOINEeHMs //D. YToUHennble MPpUeMbl pacueTa
pedep Ha YCTOMYMBOCTE U HEOOXOTMUMBIE TaOMMYHbBIC JTaHHbBIC IIPUBEACHBI B padote [21].

15.6. KOHCTPYKITAA W PACYET TOPU3OHTAIBHBIX TUIAHJIPUIECKAX PE3EPBYAPOB

15.6.1. KoHCTpYKOUS TOPH3OHTAJBHBIX NHJIMHAPUYECKUX pe3epByapoB. [ opu30H-
TaJbHBIC MWIMHIPUICCKHAE pe3epByaphl IMpeHa3HAUYCHBI IS XpaHeHUs HepTeIpomIyK-
TOB, CKIDKCHHBIX Ta30B W JIPYTHUX XKUJIKOCTEH IO Pa3HbIM M3OBITOYHBIM JABICHUECM.
HedremponykTel XpaHATCsS MTOJ M3OBITOYHBIM AapileHueM g0 0,07 Mlla, cxikeHHBIE
raspl — IIoJ gapieHueM, poxomsiuMm g0 1,8 MlIla u 6omee. OObeM rabapuTHEIX pe3ep-
BYapoB JUIs HedTeIIPOIYKTOB JOXOMUT 10 100 M3, g cxxmkeHHBIX rasoB — jgo 300 M3,

O6oiouKa (CTEHKA) pe3epBYyapoOB MMeEET OIpaHWYCHHBIN KeEIC3HOMOPOXHBIMU Taba-
pATaMK auaMeTp J0 3,2 M, a B OTIEIBHBIX CIIydasiX IO CHEIUAIBHOMY COIJIACOBAHUIO
MOXKET JIOXOJUTH JI0 4 M. M3 TOPU3OHTAIIBHBIX Pe3epByapoB HAMOOJBINEE paCIIpOCTpaHe-
HUe [IOJIyYMIN pe3epByapbl I HedTelIpoayKToB oobeMoM S, 10, 25, 50, 75, u 100 M3,
T'opusoHTaNBHBIC pe3epByaphl IpK W30BITOYHOM AaBiicHuK g0 0,04 MIla mMeroT 1LIOC-
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Koe muuilne, a npu gapireHun 0,07 Mlla - koHMdYeckoe. ['OpHU30OHTANBHBIC pPe3e€pPBYaphl
MOTYT OBITh HAJ[36MHOTO WM IIOJ3€MHOIO paciiojoxeHuss. Haj3eMHble pe3epByaphl OIH-
paTCs Ha JIBE OITOPHI; TIOJI3eMHBIC — HA CIUIOIIHYIO CEUIOBYIO OIIODY.

CTeHKH pe3epBYyapOB M3TOTORISIIOT M3 PYJIOHHBIX 3arOTOBOK; JIUCTHI CBAPUBAIOT BCTHIK,
33 UCKJIIOYCHUEM MOHTAXHOIO CTBIKA, KOTODBI CBAPUBAIOT BHAXJIECTKY WM BCTHIK.
Kopityc mmeeT omopHbIE M IIPOMEXYTOUYHBIE KOJbIIA XecTKocTH (puc.15.15). OmopHbie
KOJIBIIA XKECTKOCTH UMEIOT JOITOTHUTEIBHYIO TPEYTOMBHYI0 MK WHOM (hopMBbI /radparmy.
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Puc.15.15. TopU3OHTAIBHEIN IWIHHIPUUECKHH pesepByap o6beMoM 75 M3
a — ¢ TIJIOCKUM JAHUINEM; § — ¢ KOHHYSCKUM JTHUIIEM

IIpu 1BYXOTIOPHOM pe3epByape pacueTHas JTMHA TWIMHIPUICCKON CTEHKH
_ 2
l,= V/ (nr).
I[Iponer pesepyapa (110 OCSM OIMOpP) JOJKEH ObITh paBeH: /= 0,586/, mpu ycroBuu
PaBEHCTBA ITPOJIETHOTO W OIIOPHOTO MOMEHTOB MPH JCHCTBUN MOIEPEUYHON HEOCECHM-

METPUYHOM HArpy3KH, PABHOMEPHO paclpe/IeIcHHON M0 JUTMHE 000I0uKM, KH/M.
B sTomMm cirygae

M,, = M,, =0,02145pl2 = pi? [47.

O1rruManbHbIe JUaMCTPBI TOPU3OHTAJILHBIX PE3€PBYapOB HU3KOTO JaBJICHUA (MCHCC
0,07 MIla)

Donm = 078%/7 5

HO He 0oJiee XKeJe3HOAOPOXHOTO TadapuTa.
IIpu cpeanem u BeicokoM jaBiieHnu (6omee 0,07 MIla)

D,,, = 0,63V .

15.6.2. Pacyer HaJ3eMHBIX pe3epBYapoB Ha MPOYHOCTh U YCTOWYMBOCTH MPH BO3-
JNeACTBUN W30BITOYHOTO JABJIEHUSA U BAKyyMa.

1. Pacder mragkoil IMAIAHIPUYIECKON OOOIOYKH (CTEHKHU) HA IPOYHOCTH IIPU paB-
HOMEPHOM BHYTPEHHEM ITHEBMATHYCCKOM W30BITOYHOM HaBieHUM (puc.15.16). Ilpu
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BO3JICHCTBIN BHYTPEHHETO M30OBITOYHOTO JABICHUAS p, B TIAAKON ITMIMHAPIISCKON 000-
JIOUKe BO3HUKAIOT MEPUIUOHATNBHBIC N; W KONBIEeBEIe N, YCUINS, paBHBIE:

_ Yrbu?
2
e Yr= 1,2 - Ko2OUIUCHT HafeKHOCTH 110 HATPY3KE.

Ny 5 No=vrpur,

11 1-1

p, o2
(RIS ITI R RN R RNRININ10])
11

Puc.15.16. PacueTHasg cxeMa TOPHU3OHTAIBFHOTO IUINHAPHIECKOTO pe3epByapa IpH BOIAEHCTBUUA
W30BITOYHOTO TaBICHUS

COOTBETCTBYIOIAEC MEPUANOHATBHBIE W KOIBIEBBIE HAIIPSDKECHUS OIPEIEIIIOTC 10
hopmynaMm:
N N
_ 1 . _ 1Y
61 = < YcRa Gy = < YCR >
2t t
rae Y. = 0,8 - koahduImeHT ycIroBruii padboTEHL
2. Pacder riazkoit MWIMHAPUIECKONW OOOJOYKH Ha YCTOMYMBOCTH OT PABHOMEPHOTO
BHEIITHETO JIaBIeHUsT ¢. BHelrHee paBHOMEpHOE JaBiIcHMUE (THIIA BaKyyMa) BBI3BIBAET B

000JIOUKE OCEBOE CXKMMAIOIIEE yCHiIne N 1, @ B KOJIBIICBOM HalIpaBJICHUHN — CXKXHUMAIOIICe

yCcuiIe N 5, YCUIUA U HAlIPSDKEHUS OLIPEe/IAoTeA 110 hopMyIaM:
Ny ==(vrqr)/2; No=-vsqr;
01 =—N1/2t; (52 :—Nz/t.

3. Topu3oHTaNBHBIC ITHHIPIICCKIE Pe3epBYaphl MMEIOT THUIIA Pa3IMIHBIX KOHCT-
DPYKTUBHBIX (hOpM: TUTOCKHE, KOHUIecKre U cheprmaeckre. Hinke TIpUBOIUTCS METOIUKA
pacyeTa TUX TUITOB THUII HA BHYTpeHHEee paBHOMEpHOE JaBIIeHIUE.

@) PacdeT IDIOCKMX THUII W COIPSDKEHIS ¢ 000IOUKOM. M30BITOYHOE TABICHNE BBI3BI-
BaeT pacTsoKeHUe B THUIIE W CKaThe B OMOPHOM KOJbITe. IIpornb IeHTpa IUTOCKOTO THU-
1a OTIPeIEIICTCS 110 METOANKE, IIPOBEPEHHOMN IKCIIePUMEHTATHLHBIMA HUCCITeTOBAHTSMIU:

-4,

_ 2 2
fi=4 (1-wd d (1+Fy )

3p,|
“\"2Et " 4EF\ U,
rae F - miomiajnb oOBSI30YHOIO YroJka KoJblia THHUIMA, Jx — €0 MOMCHT UHCPIUHU, X, V —
KOOPJAUHATBI BHEIITHEN TOBEPXHOCTH YIrOJIKa, HAYAJI0 KOOPAMHAT B [IEHTPE AHHUIIA.
PacraruBaroniue YCWIINA W HAIIPsLKCHU, BOSHUKAIOIMWEC B LICHTPC AHUINA, OIIPCIC-
JIIOTCY 110 (l)OpMYJIaMZ
2
pud . _ T()H
OH

t@H
C}KI/IMaIOH_[I/IC HAaITpsCKCHUA B L[I/LJII/IHI[pI/I‘ICCKOfI oboIouke Y LEHTpa TKECTHU OIIOp-

HOT'O KOJIbIIa
Oy = Tu.x.d/zFx >
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rme

TOFI[a Ha OIIOPHOC KOJLBIO IICPEAacTCA CCKMMAIIICE YCUINEG
T, =Ty - Tu.x. >
a HAIIPpSCKCHUEC B OITIOPHOM KOJIBIIC 6yI[CT
o,=T.dJ2F, .
VYcaoBue obecrieueHUS YCTOP'I‘II/IBOCTI/I OITOPHOI'O KOJIbIIA IIPOBEPACTCA 110 HCPABECHCTBY
T,< T, tme T, = (3E])/P.
HquHOCTI) COIIPSCKCHWA JHUIMA € 000JIOUKOH IIPOBCPACTCA C YUECTOM I/I3FI/I6aIOH_[eFO
MoMeHTa (M=T-/), BO3HAKAIOIIETO BCACACTBAE BHEIIEHTPEHHOTO MPHIOKEHNUS YCIITHS
oT mamma. IIpy TOM MOIDKHO COOMIONaThCS YCIOBUE

O J_r4M/t2 <v.Ry,,
e v.=0,8; v, =1,3+1,6, ¢ yaeToM KpaeBoro 3¢ dexra.
0) Konuyeckure JTHUIIA Ha BO3JIECTBHAE BHYTPEHHETO PaBHOMEPHOIO JIaBICHU p, Ha
MIPOYHOCTDH PACCUUTHIBAIOTCS 110 (hOpMyIaM:

r Y s PuRy
Ri=w; Ry=——; ARy=-1"%"=(1-0,5p);
1 > 2 COSB’ 2 Frt ( bl H):
oo = YrPuRy  Yybul o = YrpuRo  Yppur
V2 T 2tcosp’ 2Tt tcosp’

e B — Yyroa MexXIy ob6pasyioleil KoHyca U eTo OChIo.
IIpu meiicTBUM BHEIIHETO PaBHOMEPHOTO JTABICHUS ¢, TePICHINKYIIPHOTO K GOKO-
BOU ITOBEPXHOCTH, YCTONIMBOCTD TIPOBEPSIETCS IO GOPMYITe Oy < ¥,0.0;

G2 = 0755E(rm /h)(t/rm)3/2 s

e £, =097 +0,17 )/cosP; 6=Y £qry [t; ©2<Y O¢n; h — BBICOTA KOHUYECKON 0OOIOY-
KU; F{ U P — PAJIAyChl COOTBETCTBEHHO MEHBIIEIO U OOJIBIIETO OCHOBAHUA KOHYCA.
Konuyeckas 000104Ka, ITOABEPXKEHHAS OJHOBPEMEHHO JCHCTBUIO IIPOIOILHON CHUIIBI
N ¥ paBHOMEPHOI'O OOKOBOIO JABJICHU, IIPOBEPAETCA HA YCTOWYUBOCTD 110 (popMyIIe:
N/Ncr""GZ/Gch SYe>
rme N, U Oy OIPENEISAIOTCA B COOTBETCTBUM ¢ yKasaHusamu 11.8.12 CHull I1-23-81*.

IIpu sTOM TIpUHEMaeTCS ¥, = 1.
BBuiy IByXOCHOTO HAIPSDKEHHOTO COCTOSIHUS JIOJDKHO OBITh COOMIONEHO YCIOBHE

[2 2
Oup =4/01 + 03— 0,0, <Y R.

B) Chepudeckie THUINA ¢ PaJNyCcOM KPUBU3HBI, PaBHBIM IUAMETPY OOOJIOYKH, pac-
CUUTHIBAIOT Ha TIPOYHOCTH IIPY BHYTPEHHEM PaBHOMEPHOM JABICHUH p, ITO (hopMyiIe

Yfpur
=0,=0=—"""<v_.R.
6} =6, =0 T, Ye

YCTOWYMBOCTD JHHIIL IIPOBCPACTCA HCPABCHCTBOM

byr
01="5;,<0aul>

rje G.q=cEt/r, ¢ — k03hOOUIUEHT, TTOHKAOIINWN KPUTUIECKOE HAlpsDKeHUe, MPUHU-
MaeTcs B 3aBUCUMOCTH OT #/¢ JUIS ITAIMHAPUIECKUX 00010ueK (Tadn.15.1).
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15.6.3. PacyeT HaJA3eMHbIX TOPU3OHTAJBHBIX HWIMHAPUYECKAX JBYXOMOPHBIX
pe3epByapoB Ha M3THO NMPH BO3JeliCTBIM MoNMepeYHbIX HeoCeCUMMETPHIHBIX HArpy3oK.

PesepByapbl Ha M3rU6 IIPU BO3IACHCTBUM ITOIIEPEYHBIX HATPY30K (THAPOCTATIIESCKOES
JaBIeHNe, BeTPOBAsS HArpysKa, obje/lcHeHe U Ip.) TP KPUTSPUN

12 /r? 210
PaCCUMTHIBAIOT KaK OalIKy KOJIBIIEBOTO CEUCHUS, a4 IPY KPUTCPUN
1% /r? <10
— KaK MWIXHIPIICCKYIO ODOIOUKY ¢ YISTOM HCKaXKCHWS IIepBOHAYAIBLHON (GOpPMBI IIO-
MePEIHOTO CCUCHMS W eT0 JeTUIaHalIliy.
IIpu otHOmeHUM £/t < 200 TIPOMEKYTOUHBIE KOJIbITA XECTKOCTH HE TPEOYIOTCS.
IIpu v/t > 200 ycTaHABIMBAIOT KOJIBIIA KECTKOCTH, IIPUBApUBAEMBIE K 00OJIOUKE, KaK

MIpaBWIO, ¢ BHYTpeHHe# CcTOpoHBEL KoJblla JXeCTKOCTH TpeOYIOTCS W B CiIydae, eCiId
t<0,001D + 0,3 cMm.

IIpu peOPUCTHIX 000I0YKAX B (hOPMYyIax BMECTO ! HYKHO IIOICTABUTL [f - Iy > THE

MPUBEICHHAST TONIIAHA ODOTOUYKY Fy, = Y12J/a , a - nrar pebep KeCTKOCTH.

Hamure Koirelr XecTKOCTH ITpUOIKaeT padoTy OOOJOYKH K padoTe KOHCTPYKIIMKA
Kak OaJKKA KOJBIIEBOTO CEUCHMS MIPU €€ pacuyeTe Ha IOIEpPeYHBbIC HEOCECUMMETPUUIHBIE
Harpy3KH.

IIpu pacuere CTEHKM pe3epByapa Ha HEOCECHMMETPUYHYIO HATPY3KY KaK KOHCTPYK-
THUBHO OPTOTPOITHON OOOJIOYKU IIPUHUMAETCS, YTO HEU3MEHSIEMOCTh OITOPHBIX CEUYCHUIH
obecIieYnBaeTCs THAIMAMHK (KOTIa IIEHTPHI OITOP COBITAJIAIOT ¢ TUIOCKOCTSIMU JTHWUIIL) TUIH
mracparMaMu (KorJa JTHUATIA HAXOMSTCS Ha KOHITAX KOHCOJIBHBIX YIACTKOB CTEHKM).

VYeunug u TrepeMerieHus IS OPTOTPOITHOM OOOIOUKH OMPEIE/ISIIOTCST 110 CIIEIYIO-
MM (popMyIam:

» IIPOJIOJIBHOE HOPMAJIBHOE YCUIIHE

N, = mcoské’;z A, cosnd;
n=1

o TIOMEPEYHBIH (KOJIBIIEBOM) U3TUOAIOIINI MOMEHT

M, = rcoské’;an cos b ;
n=2
+ KacaTeJIbHOE yCIIIHe

2 c
T:%kmsinké’;z%sinne;
n=1

¢ KOJBIICBOC HOPMAJIBbHOC YCUINC

- o
N, = —Zrcoské’; Y a,cosnb+a |;
n=1
o TIpOrWO IEHTPA YIPYroOil JIMHUY KaK OaJIK! KOJIBIIEBOTO CEUCHUS

/4

f=—==(a+b)
4 Fir? 1
He noipkeH ObITh Ooiee 1/600 mposeta;
« paguarbHOE TlepeMelleHre 0O0IOUKHA
o= A coské’;z cosne <2t wim 0,01r.
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PacuyerHas cxeMa TOPU30H- 2 [

TaJIbHOTO pe3epByapa, OIIepTOro II0 07% o’
KOHIIaM, IIpUBelleHa Ha puc.15.17. I I o R
IIpunHgTEIE 00O3HAYCHNS: ! ! : : !
E=x/r m 0=.5/r — OTHOCHUTEIbHBIC I I | | I r
HMWIAHAPUISCKIEC KOOPAUHATHI 000- = IL - IL - IL - IL - IL -
JIOUKW; M = 2\/§r/t u k=nr/l - re- ﬂt i i Vi ]
OMETPHUIECKIE XapaKTEPUCTHUKI 000~ Puc.15.17. PacyeTHad cxeMa TOPU3OHTATBHOTO
JIOUKW; C= Iy, /t — OTHOIIICHUE TIPH- IMWIMHIPUYECKOTO pe3epByapa, ONepToro 1Mo KOHIaM
BEJICHHON TOIIIMHEL OPTOTPOITHOK (T pacyeTe pedep KecTKOCTH)

O0OJIOUKK K €€ TIeOMETpUICCKOM
TONIIHE (I U30TPOITHOM 00OMOUKY ¢ = 1);

Iz ) rmk’n’ b, Y. c3rn® b, Y.
® A0 = (o0 )i 3= e o )

a,, b, - koshdurmeHTH psima Oyphe, 3aBUCAIINE OT BUAA HATPY3KU;
1 — HOMep WieHa paja.

A =- _
mk* + 3n®

IIpu pagraabHBIX HArpy3Kax (TUIPOCTATUYECKOE JIaBIICHHE U BETpOBas HArpy3Ka) KO-
3¢duriveHTer b; U b, obpalraloTcd B HyIb. Paibl /Ui KacarenpHOTro ycwuud 7' W ISt
HOPMAaJIBHOTO TEPEeMEIEHUS ® OBICTPO CXOJATCS (JUIST HUX JIOCTATOYHO Opath 2-4 wie-
Ha), VTS TIPOJIOIBHOTO M KOJBIIEBOTO HOPMAIBHBIX YCWIHN HEOOXOIMMO YIHUTHIBATE 3-5
WICHOB, a IS [ONEPEeYHOro M3rudarmero MoMmeHTa — 4 —10 WieHOB.

Bce ckazammoe OTHOCHUTCSI K M30TPOIHBIM 0OOI0UKAM, He MMEIOIM KOJIEIT JKeCTKOCTIL.

CXOIMOCTh PSIOB TSI OPTOTPOIIHBIX 000I0YeK, HAIpUMEpP, IIPH 9acTO IMOCTABICH-
HBIX KOJBIIAX KECTKOCTH (C PACCTOSHUEM, PABHBIM PAIIMYCy) VAYUIIACTCS W [IPU pacueTe
YHCIO WICHOB MOXET OBITH COKpAllleHa IIPUMEPHO BIBOEC.

IIpu pacueTe pesepByapoB Ha JIEMCTBHME COOCTBEHHOM Macchl 3HaueHue M, =0 u
o =0, pu onpeneneHnu N; U T OCTaeTCs TOIBKO IIEPBBIA WIEH psia.

IIpu pacdere oboIMOYKM pe3epByapa Ha obieleHeHue mit M, u N ocraercs OIvWH
WIeH pdaa, a urd Ny u T ocraroTcd IBa WieHa.

Jma yrIponieHrsT pacueTHBIX IIpOoIeAyp HIDKEe MPUBEICHEI 3HAYCHUS KO3(PPUITUeHTOB
psina Oypbe IS pelIaloInX 3arpyKeHMIA.

1. IIpu rugpocTaTAYeCKOM JaBICHUA

a 4vyr .
%:—n%[coseo(n—e)—smeo] ;
4vr 8in 26,
= —_— —e —_— N
a1 nz (TC o+ 3 ),
8yr .
ay :—%smﬁe;
npu a,>2;
nsin®, cosnb, —cosO sin 76
a, _8r 0 0 0 0. b =0.
T2 n(n? -1)
II. Ot Beca
a—0=0; 01:4—g; a =0, n>2 a,=0 b1:4—g.
2 T T

OcTaiibHble KO3(D(DUIIUECHTHL 00paIalOTCS B HYJIb.
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15.6.4. Pacuer omopHBIX Kojell }KeCTKOCTH M AHa(parM ropu3OHTAIbHBIX THIHH[I-
pUYECKHX pe3epByapoB.

IIpu pacuere ITOIKPEILICHHOTO OIMOPHOTO KOJbIIAa TOPHM3OHTAIBHBIX pPe3epByapoB Ha-
TPY3KaMH SIBJISIOTCS CABWTAIONINE CWIBI T, IIepelaBacMble OOOIOUYKO Ha KOIBIIO, 1 pe-
aKTUBHBIC JIABJICHUS CEUTOBOI omopsl (prc.15.18).

8)

0 T=0,5yr1sin

o

3m
4

T

\.—i—
J

| __myrl
+t o

cos (% -)

Puc.15.18. K pacuety onopHol guadparmbl
a - pacyeTHas cxeMa pe3epByapa ¢ BHYTPEHHUM KOJIBIIOM XeCTKOCTH, YKPEIUIEHHBIM TPEeYTOITBHOMN
nnacdparMoii; 6 — OCHOBHAS CHUCTEMa; ¢ — cXeMa Harpy3KH OT CEJIOBOI OTIOPHI

CBUTamOIe CUIbl OT THIPOCTATHIECKOTO JTABICHUS XHUIKOCTH, 3aITOTHSIONIEH pe-
3epByap:
T,=0,5y-r-/8in@ ,
e 6 — yriuoBas KOOpJMHATA, OTCYMTHIBAEMAas OT BEpXHEH TOYKW YIIPYrOH JIMHUK
KOIIBIIA; / — pacdyeTHas [UIMHA pe3epByapa, paHas V/(mr)2.
CBUTAOIINE CUIBI OT MACCHI KOHCTPYKITUH

T =glsin®,

Ille ¢ — Bec eAWHUIIBI ITOBEPXHOCTH OOOJIOUKHU pe3epByapa, paBublit G/(2nrl); G — Bec
ITOPOKHETO pe3epByapa ¢ 00OpYIOBAHUEM 1 M3OJIAIIACH.

PeakTuBHOE HaBIcHME OIIOPHI Ha KOJBIIO OIpeAeseTcs], UCXOIs W3 YCIOBUS paB-
HOBeCHs KOJIbIIa W TIPUHSATOTO 3aKOHA paclpeleecHUI JTaBIeHUS CEmIOBON OITOPHI.
TuapocTaTiecKoe MaBICHUE XUIKOCTH BOCIIPUHAMACTCS OOOJOUKOM, a CBAPHOIT ITOB
BOCIIPUHUMACT CIBUTAIOINIHAEC YCWIHUSI OT THAPOCTATUICCKOTO NMaBieHUs 7, U Maccel 7.
OOGBIYHO KOJBIIO KECTKOCTH B TOPU3OHTAIBHEIX pe3epByapax IMPUHUMAeCTCS W3 YTOJI-
KOBOTO TIpoGIIs, IIPUBAPUBAEMOTO K 000JI0UKe ¢ BHYTPCHHEI CTOPOHEI ITEPOM.

CpapHOI OB CIeyeT PacCUMTHIBATE HA ¢pe3 II0 CYMMe YCHITUIA

T,+T.

IIpy HanWYMKM BHEIIHe} Harpy3KW THIIA BaKyyMa KOJBIO XeCTKOCTH Oe3 ArapparMbl
ClleflyeT pacCUNTBIBATh Ha YCTOMYMBOCTD 110 (popMyIte
_ 3EJ
Gip = PR
rae J - MOMEHT MHEPIWH KOJIblla ¢ BKIIOYCHHUEM B ceueHMe jJ0 30 TONNIHWH eIMHUYHOR
IIOJIOCKH 00pasyolei ¢ KXo CTOpOHBI KOJIbIIA.
ITpu 3TOM TOIDKHO ObITH COOIIOAEHO YCIOBUE P < i, , TAE p — BHEIIHAA HAIPY3Ka C

TPY30BOM IUIOMAAN OOOIOUKY ITupuHOoit 607 (Touree 2s = 2:0,6 /1t ).
Cornnacao CHull miput omHOCTOpOHHEM pedpe MOMEHT MHEPIIMK BBIYMCIISECTCS OTHO-
CHUTEJIBHO OCH, COBIA/IAIONICH ¢ OIMKAAIIEH TTOBEPXHOCTHIO OOOIOUKH.
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Pacder Komnblla XECTKOCTH C Pa3IAYHBIMKU BWIAMK [OAKPEIUVICHUS PACCMOTPEH
E.H.JIeccurom B padote [9], Tlie IpUBOAITCA MOMKPEILUICHUS B BUJE: OJTHOTO W JBYX TO-
PU3OHTAIIBHBIX CTEPXHEH, KBajIpaTa, IIPSIMOYTOJIBHOTO KPecTa WIH TPEyroJbHUKA.

TTockonbKy UIST TOPU3OHTAIBHBIX ITIJIMHIPUYECKUX PE3epBYyapoB HanboJee paciipo-
CTPaHEHHBIM SIBJISIETCS TTOJKPEIUICHUE TPEYTOJBHUKOM, HIDKE TIPUBOASTCS (HOPMYIIBI JUIS
pacyeTa 3TOro THIIA MOJIKPETUICHUS.

Ha puc.15.186,6 mpuBoINTCS cXeMa TPeyroJbHO nuadparMbl U OCHOBHAS CHCTeMa
KOJIbIIA, MOJKPEIICHHOTO TpeyrolfbHUKOM. Kak BHIIHO U3 PUCYHKA, B CHUCTEME TIOSIB-
JISIOTCST YeThIpe HEM3BECTHBIX: M3TMOAIOIIMI MOMEHT B BEpXHEM CEUCHUM KOJIbIla Xi,
[IPOJIOJIbHAS CUJIa B TOM Xe CEUCHUU X,, PACTATHUBAIOIIEE YCUIHWE B TOPU3OHTATBHOM
CcTepXHE X3 U YCWIMS B packocax X, 3HAUCHUS KOTOPBIX OMPEIC/ISIOTCS U3 PEICHUS
KAaHOHWYECKUX YPABHCHUHN C YCTHIPHMS HEU3BECTHBIMU METOJOM CHII.

B Ta6:1.15.3 npuBOAdATCS 3HAYCHUSA JIUINTHUX HEU3BECTHBIX X, X5, X3 U X, OoT NIByX TH-
TTOB HArpPy30K.

Tadauua 15.3. 3HaueHUd JTUITHUX HEU3BECTHBIX X1, Xp, X3 U Xy

Harpyska JIunraue HeM3BeCTHRIE
Xl )(2 XS X4
OT KUAKOCTH -0,0308yr31 0,157y 0,691yr2 -0,176yr21
OT Macchl KOHCTPYKITUHA —0,0616gr% —0,314gri 1,382gri —0,352gr!

1. 3Hasg 3HaveHMs TAITHIX HEM3BECTHBIX, MOXHO OIIPEACINTh M3THOAIONINe MOMCH-
TBI B KOJIBIIE IO CAeAYIOMMM (popMyIaM: IIPY 3HAYCHUH YITIOBOM KOOPAMHATHEI 6 B IIpe-
nemax oT 0 1o T

Ml = Xl’ M2 = Xz(l—COSG);

My = X;3r(cos®—cosy);

M, =-2X,rsin0,50sin(1n/3-0,56).
2. OT paJuaabHOrO PeakKTUBHOTO JABICHUS CEIOBOI OIIOPHI
oy

20, +sin 20’
0,5mvir3

77 20+ sin 20

q =
[(6— 7+ 0.+ 0,5sin20)sin o + sin? 0.cos 6]

3. Ot caBuramiux cwi 7, F’UAPOCTATHICCKOrO JABICHU, [IepeHaIOUXCs ¢ 000I0U-
KU Ha KOJBIIO:

M, = 0,5yIr*(1- cos® — 0,50 5in 0) .

Oomue BoeIpakeHUd M, Q u N I BCeX BHAOB HArpy3oK, BKJIIOYAS JIMIITHWE HEU3-
BECTHBIE, TIPEJICTARIISIOTCS CISAYIONTUME (HOPMYIaMHU:

o« BIpenenax 0 < 0 <y
M = X; + Xyr(1-cos0)—2X,rsin0,50 sin(n/3 - 0,59) +0,5(1 - cos® — 0,50sin0)yir>;
Q = X,sin 0+ X, cos6 +0,25(sin 6 — 8cos)ylr’;

N =—X,cos6 — X,sin6-0,250sin 6y/r>;
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e BIIpeeax Y < 0 < (m — o)
M =X, +X,r(1-cos8)+ X5r(cosd—cosy)+2X,7sin 0,50 sin(n/3 - 0,59) +]
+0,5(1- cos 6 — 0,50 sin 0)ylr;

0 =(X, - X3)sin0- X, cosd+0,25(sin 6 cos B)ylr>;

N =(X3-X,)cos0— X, sin6—0,250sin 6yir*;

o« BIpeHeNax (T— o) <O<Tn
M = X, + X,r(1-cos®) -2 X;3rsin(0,50 — m/3)sin(2m/3 - 0,56) -

—2X,4rsin 0,50 sin(n/3 - 0,59) +0,5(1—cos8-0,56 sine)ylr2 +

0,51

M[(e —m+0.+0,5sin 20)sine +sin? (xcosoc] )

C moMoIbio GOpMYIT CTPOSTCS SIIOPHI U3THOAIOIINMX MOMEHTOB, ITOIEPEYHBIX U
HOPMAaJIBHBIX CWJI B KOJbIle. O1opbl M 1 N B KOJIbIIE, MTOAKPEIUICHHOM TPEYTOJIBHUKOM,
ONMPAIINMCS Ha CEUIOBYIO Oopy ¢ yriaoM oxBaTta 120° u 90°, mokasaHsl Ha puc.15.19.

a) 0)
Bniopa M Iniopa N Bniopa M Bniopa N

8
3
S

\Y
- ~0

)777
~a
S
Ny
=
& e
I N & R I
.- o
/ < o, |
I S W >
I ~ I 2
I ~ A
I )

Puc.15.19. Bmiopet M u N B KOJIIbIle, MOJKPEIDIEHHOM TPEYTOJIBHUKOM M OIUPAIoIeMcs
Ha CeTOBYIO OTopy ¢ ymioM oxBaTa 120° (a) m 90° (6)
1 - omopHas muadparMa pesepByapa; 2 — CeIoBas omopa

IIpu pacuere KOJbIIA XECTKOCTH C HCIIONb30BaHMEeM 3Imop M u N yKaszaHHBIE Ha
SIIIOpax YuciIa P yIeTe MAcChl XUAKOCTH JIOJDKHBI OBITh YMHOXEHBI COOTBETCTBEHHO
Ha yr31 u yr2l, TIpu ydeTe coGCTBEHHOM Macchl pesepByapa — Ha 2gr2l u 2grl.

CedeHusa cTepxkHEN mmogdbupawT mo yermnuaMm X; u X,. CBapHBIe IIBBI IPOBEPS-
0T IO ITOMEPEYHBIM CHUIAM.

TpeyronbHbBIe AradparMbl HEOOXOAMMEI IS pe3epByapos oobeMoM S50 M? 1 Gonee. B
pesepByapax MeHee S50 M> JIOCTATOUHO VKPEITUTh KOJNBIIO OJHUM TOPH3OHTAIHLHBIM
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crepxaeM. Ha pwuc.15.20 npuBoauTcs: OCHOBHAS CACTEMa TSI pacdyeTa KOJbIA, TOJKPEI-
JICHHOTO TOPU30HTAIBHBIM CTCPXKHEM, ITOJIOXEHHE KOTOPOTO OIIPEICIISIETCS YITIOM (.
JIumuue HeusBecTHBIE X7, Xp U X3 OIPEJENIIOTCI U3 PEICHUS KAaHOHUYECKUX

YpaBHEHUU ¢ TpeMs HECM3BECTHBIMU. VX 3HaAUCHUS HNPUBEICHBLI B Ta0I.15.4.

Tab6auna 15.4. Yactaple 3HAYCHUS TUITHUX
HeW3BecTHBIX X, X; U Xj

Oomue BolpaxkeHus ;s M, Q u N IpuHUMAIOT BUIL:
o« BIpenenax 0 < 0 <y

M =X, + X,r(1-cos0)+0,5(1— cos® — 0,50 sin 8)yir3;
Q0 = X, sin6+0,25(sin 8 — 8 cos 8)ylr?;
N =-X, cos8—0,250sin 8ylr2;
o BIOpelenax y <0 < (n— o)
M = X|+X,r(1-cos0)+ X3r(cos®—cosy)+0,5(1— cosb—0,50sin 0)yir?;
Q = (X, - X;)sin0+0,25(sin 6 — 6 cos Oyyir*;
N =(X; - X,)c0s8—0,250sin 6ylr?;
o« BIpeHeNax (T— o) <O<Tn
M = X, + X,r(1-cos8)+ X 37(cos8 — cosy) +0,5(1— cos6 — 0,50 sin ) ylr> +
05w
20+ sin 20
0 =(X, - X3)sin0+0,25(sin 6 — 0 cos O)ylr” +

0,51
200+ sin 2o

2

[(9 — T +0+0,5sin 20)sin  + sin” oL.cos e]ylr3 ;

(9 —n+o+0,5sin2c.cos0 + cos’ ocsine)ylr2 ;

0,57

N =(X3-X;)cos6-0,250sin0ir> e

(0—m+0+0,5sin20:sin0+sin > ccosd)yir? .

20, tpag | v, tpam | Xyl | Xo: Rl | Xy
60 |-0,2433 | 021647 | 0,70739 i
60 90 ~0,00185 | -0,03391 | 0,63744 T
120 0,03261 | -0,16876 | 0,94047
60 | —0,01978 | 0,17243 | 0,62003
90 90 0,00247 | —0,05406 | 0,54464
120 0,03438 | -0,17483 | 0,77518
60 -0,01472 0,12334 | 0,51903
> ’ ’ Puc.15.20. OcHoBHad cucTeMa IpHu
120 90 0,00679 | —0,07417 | 0,44009 PACHETe KOMBITA, TOMKDEILICHHOTO
120 0,03713 | -0,18207 | 0,57363 TOPH3OHTAIEHEIM CTepIXKHEM

Anxanus IIOKAa3bIBACT, YTO YCWIHMC B 3aTAXKKE 1Y3 YMEHBIIACTCA ¢ YBCIWMYCHUCM YIJIa

OoxXBara KOJIbIIA CeIOBOI OIIOPOIL:
npH 200 = 60° Xz = 0,94yIr2
mpu 20 = 90°  X; = 0,545yIr?
npH 20 = 120° X5 = 0,44y1r?
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15.6.5. PacyeT moJa3eMHBIX TOPU3OHTANBHBIX IUJIHHIPUIECKHX Pe3epBYyapoB

OcoleHHOCMU KOHCMPYKUUU U pacdema nooszemuuvix pesepeyapos. llonzeMHbIe pe-
3epByaphl yCTAHABIWBAIOT Ha CIUIONIHYIO CIEIIUATBHO CIUTAHWUPOBAHHYIO IIOIYIIKY C YT-
JIOM OXBaTa pe3epByapa He MeHee 90°.

PesepByap mMeeT OIOpHBIE KOJIBIIA, YCTaHABIMBAaeMble (IO BCEH ero JIMHE) Ha paB-
HBIX PACCTOSTHUSIX.

OCHOBHBIC MMapaMeTphl TOJ3EMHBIX PE3CPBYApOB (JMaMeTp U JUITMHA) HCIIOIB3YIOTCS
TaKUMU XK€, KaKhe MPUHSITHL UII HaI3eMHBIX PE3EPBYapOB.

IlomzeMHBIE pe3epByapbl YCTAaHABIMBAIOT BEIIIC YPOBHS IPYHTOBBIX BoA Ha 40-50 cMm
¢ MakCUMAJBHOU 3aChINIKOM HaJl BepxHel oOpasyiorieil rpyHTa cioem 1,2 M (0e3 ydeta
BPEMECHHBIX HAIPY30K Ha MOBEPXHOCTH).

[Ipr HaTMYMKM MOBEPXHOCTHON HATPY3KW W TPYHTOBBIX BOJ, YPOBEHb KOTODBIX BBIIIE
HIDKHEU 00pa3yoleil pe3epByapa, KOHCTPYKIIWS NOJDKHA OBITh pPACCUUTAHA C YYETOM
ITUX HArPy30K.

YT100OBI 00€CIICYNTh HOPMAIBHYIO PadOTy ITOJA3€MHBIX PE3€pPBYapoOB, HEOOXOAUMO
0co00 TIMATENbHO BBIIOIHATE MOJATOTOBKY MOIYIIKW ITOCTOUHOU OOCBHIIIKOU TpyHTa
(TIPeATTOYTUTEIBHO KPYITHO3EPHUCTHIM MMECKOM) W yTpamMOoBaHMe. 3achIllKa I'pyHTa
BEITIIE TTOJIOIIBEI TAKXE TPEOyeT TIMATEIbHOTO IOCIOWHOTrO TpaMOOBAHUA C IIOIUB-
KO BOJIIOM.

IIpu ycTaHoBKe pe3epByapa HIKE YPOBHSI IPYHTOBBIX BOJ JIOJDKHBI OBITH IIPELYCMOT-
PEHEL MEPHI IIPOTHUB BCILTBIBAHUS PE3EPBYAPOB COOTBETCTBYIOIIEN MX AHKEPOBKOM.

Jid TTofi3eMHBIX pe3epByapoB Haudoliee CIEITAMDUIHBIM SBISIETCS pacyeT Ha YCTOM-
YUBOCTh, TTIOPTOMY €€ CIIeJlyeT IIPOBEPSATh B IIEPBYIO OUYEPElb.

O0o0oUKa pesepByapa, YCWIEHHAsl KOJBIIAMU XECTKOCTHU, JOJDKHA OBITh paccuWTaHa
B cootBeTcTBUM co CHwUII Ha oceBoe cxkarwe, IOMEpPeYHOE NABICHNE U HAa COBMECTHOE
BO3/IEICTBUE HATPY30K.

VIHTEHCUBHOCTh BEPTUKAIBHOIO JABIEHUS rpyHTa, H/M%:

Do =V sYo(H +0,15D,),

IJie Yo — IUIOTHOCTh TPYHTA, KT/M3; H — BBICOTA 3aCBITIKH JI0 OCH pesepByapa, M; 0,15D, -
3HAYCHWE, YYWTHIBAIOINIEE JaBICHUE TPYHTAa, B BEpPXHUX IIa3yxax pe3epByapoB, M; D -
IMaMeTp pe3epByapa, M.

VI HTEHCHBHOCTH POPH3OHTAILHOTO (GOKOBOTO) JaBIeHUS TpyHTa, H/M2

2 o
P =YY o(H +1,)tg” (45-0¢/2),
TIe #,, — HApY>XHBIA pafiiyc pe3epByapa, M.
Ha oceBoe cxartue O6OJ'[O‘IKy PaCCYUTBIBAIOT ¢ YICTOM IIOJIHOIO OOKOBOTO JTaBJIICHUA

Y rYo(H +1,)?

0= 2

tg2(45°-¢/2).
VYcepepHeHHoe TaBIecHUC
Dep = (pe — 1) 0,7.
YCTOHYMBOCTE OOOJIOYKHA CYMUTACTCS OOCCIICUCHHOM, eCclii KO3 @UIIMEHT 3ariaca
iep
pcp + Dg

IIpu BEICOKOM YpOBHE IPYHTOBBIX BOJI HEOOXOAMMO JIEIaTh TeCYaHyIo MOAYIIKY 11 Oe-
TOHHBIN HYHIAMEHT TIPW YCIOBUH, YTO

(gep +gp )/VSYS < 1725 >

k= >25.
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i€ g, — Macca IPyHTa, PACIIOJIOKEHHOIO IO/l PE3EPBYapoM; g, — Macca pesepByapa; V, —
00beM YacTHU pe3epByapa, MOTPYXKEHHOUW B TPYHTOBYIO BOJY; Y, — IUIOTHOCTH I'PYHTOBOM
BozkeL; 1,25 — KoadpUuMeHT 3amaca.

Ecau Belllle TpUBECHHOEC HEPABEHCTBO HE COOIIOACTCS, TO IIPUMEHSIOT SIKOPh
(rtpotuBOBeck). OOTIIIMIT 0OBeM SIKOPE OIpeiessieTcsT U3 HepaBeHCTBA

Va¥a+8p+82)> 125V, +V v
OTKyJa CYMMAapHBI 00beM SIKOpeit

> 1725V8Y6 _gp _gep
o Ya _1725Yg

SIKOpsT IPUKPEIUTSIIOTCS K XOMYyTaM U3 TIOJIOCOBOM CTaM, OOTSITHBAIOIICH 0OOIOUKY
pe3epByapa B MecTax pacloiloXeHUs muadparM ¢ IMOMOIIBI0 aHKEPOB M CTSDKHBIX MY(T.

Pacuem xkorncmpykuuil nodzemuoix pezepgyapoé. llojgzeMHbIe TOPU3OHTAIBHBIE 1TH-
JIMHAPUYIECKIE PE3CPBYAPhl HAXOJSATCS O] BO3JICHCTBUEM CISAYIONIUX HATPY30K: M30bI-
TOYHOTO JIABJICHUS B pe3epByape p, ; BaKyyma B pe3epByape p,; THIPOCTATUICCKOTO JIaB-
JICHUST XKUJKOCTA € TUIOTHOCTBIO 7Y; BEPTHKAIBHOIO JABICHUS TPYHTA HAa YPOBHE TODU-
30HTAJIbHOK OCH ODOIOYKM p,; OOKOBOIO JIABICHU IPYHTA p,; COOCTBEHHOM Macchl 000-
JIOYKH, KOTOPOI MOXHO IIpeHeOpedYh KaK MaJoil BEJIMYMHON II0 CPABHEHUIO C JIPYITUMU
BHEIITHUMU HATPY3KaMU, HAIIPUMED JaBICHUEM TPYHTA.

IlonzeMHuBIe pe3epByapbl OOBIYHO MUMEIOT TY Xe TOJNIIHHY OOOJOUYKU, YTO U HAJ3EM-
HBIC W TIOSTOMY pacyueT Ha MPOYHOCTH MOXHO HE MPOU3BOIUTH, TAK KaK JaBICHUE TPYH-
Ta OKa3bIBACT pasrpyXarolliee BO3JCHCTBUE 10 CPABHEHUIO ¢ TEMU HATPy3KaMH, Ha KOTO-
pbIE PACCUMTHIBAIOTCS HAJ3€MHBIC Pe3epByaphl Ha IMIPOYHOCTH, HAIPUMEDP, U3OBITOYHOE
JTABIICHUE WIIW JIABJICHUE OT XUJIKOCTH.

IIpu pacuere 0OOJIOYKK pe3epByapa Ha YCTOMIMBOCTH HEOOXOIMMO YIeCTh BHEITHEE
JTaBJICHWE TPYHTA M BaKyyM B pe3epByape, a Takxke OOKOBOE JaBJICHHE TPYHTA Ha JHUIIE,
BBI3BIBAIOIIIEE OCEBOE CXATHE.

Pacuem wuecyuwell cnocobrocmu nodzemHuix pesepeyapoe. Pacuer Ha IIPOYHOCTH U
YCTOHYMBOCTH MPOU3BOJUTCS Ha HanOoJIee HEBBITOJHOE COYETAHUE HATPY30K € YICTOM
K02 UITMEHTOB HAJIECKHOCTH TI0 HArpy3Ke: BEepTHKAIbHOE W TOPU3OHTAIBHOE JIaBIC-
HUE TpyHTa ¢ y4yeToM KoadduimerTa 1,3; THIpOCTATHYECKOE HaBICHUE XUJIKOCTH,
3aMoMHsIoIe pesepByap Ha 0,75 OT ero BBICOTHI; M30OBITOUHOE JIABJICHUE WIN BaKyyM.
IIpu BBICOTE 3aChBIIIKKM T'pyHTA BBIIIEC BEpXHEH oOpasymolleil pesepByapa Oosece 0,5 M
BeC KOHCTPYKITMH BCIEJACTBAE MaTOCTH (He Oolee 5% CyMMapHBIX HArpy30K) MOXHO
HE YYUTHIBATE.

Pacuem obonouxu pezepeyapa HA NPOYHOCHMb TIPOUBOJUTCS 110 (hOpMYIIaM, OIIpe-
nmersmomuM Ny, Mr u T.

HarmpsokeHust B 000JI09Ke pesepByapa IIPOBEPSIIOT 1Mo hopMyram:

o1 =YsNi /<Y R
(o)) :’YfCICZMZ/IZ S'YCR

rme

¢ = 2 - K02 PHUIIHEHT, Y‘II/ITBIB%IOH_[I/IVI CHIDKCHHE W3rn0aro-
" 4py [ r (- Mz) IEr0 MOMEHTA OT BOSI[CI/ICTI?I/IH U30BITOYHOTO I[aBJICHI/UIH

E | At WA yBeJIMYCHUE OT BaKyyMa; py — pacueTHasl paBHOJIEI -
CTBYIOIASI OT YCPEIHEHHOTO THUIPOCTATHICCKOTO JIaBJIe-

HUS ¥ W3OBITOYHOTO  JABJICHWS WIA  BaKyyMa;

k= J/Jy5y - TPV OTCYTCTBUU KOJETL KECTKOCTH A = 1;
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1 KO2(pUIMCHT, YYHUTHIBAOIINI CHIDKCHUEC W3rrbdaro-
3 Ier0 MOMEHTa OT YIIPYroro OTIIopa TpyHTa; ¢; — KO-
— | (A-u?)  odpdunment mocrenu tpyHta; ¢y = En/r, tie E, -

MOJIyJIb O0IIeH fechopMaItiid TpyHTa B 30HE €r0 YILIOT-
"erus; M = 0,5 - koahdurverT, yunTEBAOIANT YMEHB-
meHue Ey OT HAPYIIEHWS CTPYKTYPHI TPYHTA.

HpI/IBCI[CHHBIC HaIIpsCKCHMA

- |62 +62
Cpp =4/07 +03-0,0, <Oy .

KoJIbIIO 3KeCTKOCTI PaCCUUTHIBAIOT Ha ITPOYHOCTE ITO (hopMyie
2
0,25#; (py, — Py )y N Dytd

Cn";?(l—uz) ® Fe
16ET, | *

GKZ.JIC. -

>

1+

Tac ch — MOMCHT MHCPIINHN CCUCHUA KOJbIIa XKCCTKOCTH ¢ YUETOM 000JIOYKK pe3cpByapa

IUTAHOU [, = 2-0,60& + @; a - JIMHA KacaHus (110 oOpasyIoleii) Kolblla XeCTKOCTH C
000JIOUKOl pe3epByapa; F,, — IUIOIIaIb CCUeHUS KOJbIIA XECTKOCTU U OOOJIOUKH JUIMHONU
1, ; ®, — MOMEHT COTIPOTURIICHUS TOTO K& CEUCHUS.
CpapHble IIBEI, IPUKPEIULIONINE KOIBIIO KECTKOCTH K 000IOUKe, PACCUUTBIBAIOT IO
¢dopmyie
— QM[IK?CS
“07 J REP’

tie Qe = COSKEY nB, sinn® - HaMOONbBINAA IIONEPEYHAA CHJIA, TEHCTBYIOMAd B ILIOC-
n=1

KOCTH KOJbIIa ¢ KOoOpauHaTOu 6 = 135° Ha y4yacTke oOomovYku jumHOou /; J, m S — Mo-
MCHT MHEPIIUM KOJIBIIA U CTATHYECKUN MOMEHT ODOJIOUKH C yueToM [ B — Koadduiim-
SHT, IIPU PYIHOM cBapKe paBHEINA 0,7 U Ipu apTOMaTU4Ieckoit — 0,9.

Pacuem oboaouku peszepsyapa na ycmowuueocms. YCTOMUYMBOCTE OOOIIOYKM CUYHMTACTCS
obecIieYeHHOM, eciii KO3 PHUIIUCHT 3araca K yIOBIECTBOPSCT YCIOBUIO
H
k=pl/py =25,

rme

) r (1 52
pr =04F T\ — HIDKHEE KPUTHYECKOE JABJICHUC;
r

Pep = (Py + Py )07 + Pgeye — OCPEJHEHHOE BHEIIHEE PACUECTHOE JIABICHIE.

Eciu p)! 0BOMOYKE He YMOBIECTBOPSET YCIOBHIO ( k > 2,5), TO ee HEODXOAUMO YKpe-

IIUTH KOJBITAMHU XKECTKOCTHA M OTIPEIeINTh KPUTHIECKYIO HATpy3Ky 1o (opMmyire

2 0,58
o = 121(100:) _ (10(;er ’
r b

e b — mar KoJyerl KeCTKOCTH.
[IIar KoJerr KecTKOCTH b OIPENSIISIIOT U3 YCIOBUS YCTOMYUBOCTH KOJBITA XKECTKOCTH TT0
¢opmyie
H 3
P =25p, =3E],[rib .
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15.7. KOHCTPYKIIUA U PACYET COEPUYECKUX PESEPBYAPOB

Ciepruieckre pesepByaphl MpeTHA3HAYCHBI UIST XpAHEHUS M KOJIWYECTBEHHOTO YUeTa
CXKVKEHHBIX Ta30B ITOJ] BEICOKAM M30BITOYHBIM JABICHUACM.

Koncrpykiust ceprudeckx pe3epByapOB aHAIOTMYHA KOHCTPYKIUA ChHeprUiIeCKUX
ra3roibJepOB COOTBETCTBYIONINX OOBEMOB.

31ech paccMaTpUBAIOTCI KOHCTPYKIIMN PEe3€pPBYapoB, ONMPAIOIIUXCS Ha BEPTUKAIb-
HBbIe TpyOYaThle CTOWKH, IIPUBApPUBAEMBIE K OOOJOYKE W COCIWHEHHBIE CBA3SIMHU, 00eC-
MeYUBAIOIIUMHA IPOCTPAHCTBEHHYIO KECTKOCTh OITOPHOM KOHCTPYKITHHU (puc.15.21).

IIpr npoexkTUpoBaHUK COHEPUICCKUAX PE3EPBYapOB CIEIyeT IIPUMEHSATh MapKu U
KJIACCHI cTajeit (MIHM aTIOMUHUEBBIX CIUIABOB) C YUETOM OOBEMOB, TEMIIEPATYpPHI PAHOHOB
CTPOUTEJIBCTBA U TEMITEPATyphl XpaHUMOTO IIPOAYyKTa. B palioHax CTpOWTENbCTBA C pac-
YETHOM TeMIlepaTypoil HamboJllee XOIOMHON Hee i He Himke —65°C IIpUMEHSIOTCS HU3-
konerupoBaHHble crany mo CHull i mpoexkTrpoBaHms CTalbHBIX KOHCTPYKIMK. [Ipr
IPOCKTUPOBAHUN HU3KOTEMIIEPATYPHBIX CHepruIecKUX PE3epBYapoOB UL XPAHCHUWSA CXKU-
XEHHBIX Ta30B MpU OoJlce HU3KUX TeMIlepaTypax cClefyeT MPUMEHSITH CIEIAAIbHEBIE
MapK{ CTaJlell WK aTIOMUHUEBBIE CIUIABBI IO COOTBETCTBYIOIIAM HOPMATUBHBIM JIOKY-
MEHTaM.

Pacuem obonouxu cghepuueckux pezepgyapog Ha IIPOUYHOCTH IIPOU3BOAUTCI: HA W3-
ObITOUHOE NaBieHue p,, Mlla, Ha TMApOCcTaTHYECKOE JABIEHUE XUIKOCTU ILUIOTHOCTBIO
¥, KTc/CM>, TIpU COOTBETCTBYIONINX YCJIOBUAX BBIOJHSAETCH TAKXKe pacyeT Ha cefcMude-
CKUe BO3JICCTBUSA.

Pacyer 060104k Ha MPOYHOCTH IIPA BO3IEUCTBUN U3OBITOYHOTO JABICHUA TPOU3BO-
JIUTCA 110 (hopMyJIie

0] = 0, ZMSYCR,
2t
T7ie Gj, Oy — COOTBETCTBEHHO MEPWIVMOHAIBHBIC W KOJBIIEBbIC HAIIPSDKCHUS; ! — TOJIIIMHA
ODOIIOUKY; Y., Y — KOIPOUIMECHT COOTBETCTBCHHO YCIOBUN PAOOTHI W HANCKHOCTH ITO
Harpyske, npuHuMmaemble mo CHull I1-23-81*. PaguaibHbIc IepeMElleHUs OOOI0YKNA
BBIUUCIIIOTCS 110 (hopMyIie

2

Dyt
A, =24 (1.
P Et( w

IIpu pacdeTe OOOTOYKM HA THAPOCTATAICSCKOE JABICHWE XUIAKOCTH IUTOTHOCTBIO Y
(Kr/cM3) OIIpeeI 10T THAPOCTATIECKOE JaBIcHIE Ha YPOBHE, COOTBETCTBYIONIEM YIIIY @
(puc.15.21):

Jtst TogeK ODOJIOYKW, PACTIONOXEHHBIX BEIMIE OIOpP-

HOTO CCUCHWS:

_ YfY"2 1- 2cos’ ¢

N ;
! 6 1+ coso '
2 2 A A
7
szi 5—6COSQ+M i
6 1+coso

JIst TOYeK, pacloNOKEeHHBIX HIDKE OIIOPHOTO CEUYCHUS:
Puc.15.21. K ornpeneneHuio

2 2
N, = v 54+ 2c08” ¢ |, ycuwiInii B cpepuueckoit 060-
2
6 1-coso JIOUKe OT THAPOCTATUIEeCKON
HaTpy3KHu
2 2
Y 2cos
N, = 1—6COS(p—7(p
6 1-coso
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O00T0YKY cheprIecKoro pe3epByapa pPacCUUTHIBAIOT Ha YCTOMIWBOCTH MPU BO3MCii-

CTBUH BaKyyMa p, o0 hopMyIie

0 <Y.0p>

e oy =cEt/r - KpuTHuecKoe HAIPsDKeHWe. 3HAUYCHUS ¢ MPUHUMAIOT B 3aBUCUMOCTH OT
OTHOIIEHWSA r/t o Tabm.15.1 (aHATOTMYHO IMMIMHAPUICCKAM pe3epByapaM MpUMeHH-
TEBHO K TIPOBEPKE HA OCEBOE CIKATHE); O ="P,F/2f — PACIETHOE HAITPSDKEHHUE.

Kputndeckoe maBmeHme (BaKyyM) B OOOITOUKe
2

N= 2 Y’z IPOBEPLIOT TI0 (hopmyte
(0] .
3sin’o
\ 5. E- t?
21r2 ‘ Prp = 26 r‘2 .
3 sino. I HorycTruMmbili BaKyyM B c(EepHUUECCKOM OOOIOUKE
/ —a MOXHO OIIPEJIENUTH I10 (hopMmyIte
- 2.0 ,t
7 Poon = -
_ - | Vel
P Ha Bennunny py,, MTOJKHA OBITH pacCcuMTaHa Ipe-

Puc.15.22. Onpenenenne peakmuii  AOXPAHUTCTbHAS BaKyyMHasl aliaparypa, yCcTaHaBIU-
B orope chepUyecKoro peseppyapa  BaeMas Ha OOOJIOUKE.

N =

N W

10.
11.
12.
13.
14.
15.
16.
17.

18.
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TJIABA 16

BYHKEPA 1 CHJIOCHI

16.1. OBIIHUE IOJOXEHUA

16.1.1. OcHoBHBIEe ompeaeneHusd. byHkepaMu 1 CHJIOCAMU HA3bIBAIOT KPYITHOpa3Mep-

HBIE €MKOCTH, IIpeIHA3SHAYCHHBIC JIJIT BPEMEHHOTO XPAaHEHUS W BBITPY3KH CBHIITyYUX Ma-
TepuaioB (puc.16.1). OmopoxHeHNe OYHKEPOB U CUJIOCOB ITPOU3BOJIATCS Yepe3 paciio-
JIOKEHHBIC B HIDKHEH WX YaCTHU CIIEIHMATbHBIEC BBITYCKHBIC OTBepCTHS. I yaydIimeHus
YCJIOBUH WCTEUCHMS Marepuaia, OyHKepa M CUJIOCHl 3aKaHYMBAIOTCS CYXHBAIOIIEHCS
YacThio, Ha3bIBACMOIT BOpOHKOIt. Ham-
MCHBIIMI YOl HAKIOHA O CTCHKH Bo- % ) o)
POHKHK K TOpPHM30HTY OOBIMHO Ha 5-10°
MIPEBBINIACT YIOJI €CTeCTBEHHOTO OTKOCa
CBIITYYero Marepraia . BbITycKHBIC “
OTBepCTUSI OYHKEPOB 1 CHJIOCOB B 3aBU-
CHUMOCTH OT BHJA Pa3rpy30YHOTO YCT-
poicTBA M MEXaHWYECKUX XapaKTepH-
CTHUK CBITIYYETO Mareprala MOTYT UMETh
KPYIIIYIO0, KBaJIpaTHYIO, IIPSMOYTOJIBHYIO
(C OTHOIIIEHWEM CTOPOH c¢=by/ay<?2) < &
VI BBITIHYTYIO (IIIEJIEBYI0) B IDIaHE
¢opmy. MeHblIag CTOPOHA, MM, IIps-
MOYTOJIBHOTO BBIITYCKHOTO OTBEPCTHS

F—

1+c
2¢ ’

ay = k(80 + D)tgp (16.1)

Puc. 16.1. CxeMsl
rie: ky — OIBITHBIA KOI(UIMeHT, paB- a ~ OyHKep; 6 — CUIIOC;

1 - BepxHAS 4acTh (CTeHKa); 2 - BOPOHKA;

HEIf 2,4-2,6; D — MaKCUMAaJIbHBIN pa3-
3 - BBIITYCKHOE€ OTBEPCTHE

Mep KYCKOB CHIITyYeTo Mareprana, MM.

IIpu KpyDIIOM BBEITIYCKHOM OTBEPCTHM JUaMETp ero d ompelensgeTcs Takxke 1o dhop-
myse (16.1), mronaras uro ¢=1.

YTOOBI MIpeIOXpaHUTh CTEHKW OYHKEPOB W CWIIOCOB OT MCTHPAHUS, TIPUMEHIIOT dy-
TEPOBKY — CTANBHYIO WM [ePeBIHHYIO. LI MCTEUeHUS TUTOXOCHIIYYNX MaTepHaIOB HC-
TTOJTB3YIOTCS PA3TYHBIC TTOOYIUTeIBHBIC YCTPOMCTBRA.

XpaHWIHIIA CHITYIMX MaTepHaloB, B KOTOPHIX BBICOTA CTEHKH HE TIPEBOCXOIWT TIO-
JIyTOPHOTO HAMMEHBIIIETO MOIIEPeTHOTO pa3Mepa, Ha3bIBalOT OyHKepaMu. bolee BeIcOKMe
XPAaHWIWINA CHIIYINX MATepHaOB HA3BIBAIOT crutocaMi. CTambHBIE CHIOCHI TPUMEHS-
I0TCS MCKIIOUUTEIBHO KPYTIBIMA U TIPOCKTUPYIOTCS OHW B COOTBETCTBHH C YKa3aHUSIMU
CHulI 2.09.03-85 u CHulI 2.10.05-85.

CranpHble OYHKepa OTAMYAIOTCS pasHoobpasveM OOBEMHO-TUIAHUPOBOYHBIX M KOH-
CTPYKTWBHBIX peleHnit. [1o ycroBusaM (GopMooOpa3oBaHUS OHU MOAPA3ICTSIOTCS Ha!
MPaAMUTATEHO-TIPU3MATAICCKIE; JIOTKOBO-TIPHM3MATICCKIE; THOKME (TTapabolniecKie);
KOHYCHO-TTVIMHIPAICSCKIE .
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16.1.2. Harpy3ku. byHkepa ¥ CHIIOCHI IIPOEKTUPYIOT C YUETOM HArPYy30K OT JABICHUS
CBHIITYYero Marepuasia, cOOCTBEHHONM Macchl KOHCTPYKITHMA, & TaKXe CHETOBO, BETPOBOIL
W BPEMEHHBIX HAIPY30K Ha IlepekpbiTHe. JlaBIeHHE CBIITyYero Mmarepuaia 3aBUCUT OT
BBICOTHI CTOJI0A, HAXOAAINETOCS B XpaHWIAIIE MaTephaia, ero (hU3MKO-MeXaHUIeCKUX
CBOMCTB M yIJla HAKJIOHA K TOPU3OHTY paccMarprBaeMoit TuiockKocTr. BeprukaisHoe ¢ u
TOPU3OHTANIbHOE p* HOPMATUBHBIE JIABICHUS CHIIIYYETO MaTepuaia B OyHKepax orpee-
JISIIOTCS. 110 (hopMyJIam:

q" =y (16.2)
P = ey (16.3)
AHAJIOTUYHO B CHUJIOCax:
g" = %, (16.4)
" =% , (16.5)

IJle ¥ — PacCTOSTHUE OT IMOBEPXHOCTH CHIIIyYero Mareprala JI0 paccMaTpUBacMOro cede-
umst; k = tg2(45° — ¢/2) — OTHOIIEHWE TOPU3OHTAILHOIO ABIEHUS K BEPTUKAILHOMY
(1a6:1.16.1); v, @, f — COOTBETCTBEHHO OOBEMHAsI Macca, YroJl eCTeCTBeHHOTO OTKOCa U
ko3 duIeHT TpeHusT ChIllydero Matepuaia (1admn.16.2); p=F/u — rujpaBiImmmIecKuit pa-
mayc; F, u — COOTBETCTBEHHO ILIONIAAb M IIEPUMETP IIONEPEYHOTO CEUCHHUS CUIIOCA!
A=1-e*¥/° — xoadduiiuerT, olpeeiAeMblii 110 Tab1.16.3.

Tadmuna 16.1. 3HaveHusT KO>PDUITUEHTOB k U 1y,

3HayeHus ¢, Ipaj st

o, 20 | 25 [ 30 | 3 [ 40 ] 45 ] s0 3epHa
Tpaf. 3uavenud k = (g2(45° — ¢/2) k=044
0,49 | 0406 [ 0333 | 0271 | 0217 [ 0,172 | 0,132
3HaueHUd my

25 0,902 - - - - - - 0,899
30 0,872 0,852 - - - - - 0,86
35 0,832 0,805 0,781 - - - - 0,816
40 0,789 0,755 0,725 0,699 - - - 0,769
42 0,772 0,734 0,701 0,673 - - - 0,749
44 0,754 0,713 0,678 0,648 0,622 - - 0,73
45 0,745 0,703 0,667 0,636 0,609 - - 0,720
46 0,736 0,698 0,655 0,623 0,595 - - 0,710
48 0,719 0,672 0,632 0,598 0,568 - - 0,691
50 0,701 0,651 0,608 0,572 0,540 0,513 - 0,671
52 0,684 0,631 0,586 0,547 0,514 0,486 - 0,652
54 0,666 0,611 0,563 0,523 0,487 0,457 0,432 0,634
55 0.658 0,601 0,552 0,511 0,475 0,444 0,418 0,624
56 0,649 | 0,592 0,542 0,499 0,462 0,43 0,404 0,615
58 0,633 0,573 0,52 0,476 0,437 0,404 0,376 0,597
60 0,617 0,555 0,5 0,453 0,413 0,378 0,349 0,58
62 0,602 0,537 0,48 0,431 0,389 0,354 0,324 0,563
64 0,588 0,52 0,461 0,411 0,367 0,33 0,299 0,548
65 0,581 0,512 0,452 0,401 0,357 0,32 0,287 0,54
66 0,574 0,504 0,443 0,391 0,346 0,308 0,276 0,533
68 0,561 0,49 0,426 0,373 0,327 0,287 0,254 0,518
70 0,55 0,476 0,412 0,356 0,309 0,268 0,234 0,506

436



Tadmma 16.2. YHUDUITMPOBAHHBIC 3HAYCHUS OCHOBHBIX XapaKTEPUCTUK
CHIITyYNX MATEPUAIOB

Hopwma- Yron ecrect-
THUBHASA BEHHOTO OTKOCa Kosdouiment
Marepuan o0beMHasd | (Yronm BHYTpeH- TpeHud f, 1o
Macca y, | Hero TpeHus) @,
/M3 Ipan 0eTOHY MeTajuty
CrpourenbHplii
I'uric KycKoBoi, U3BeCTHAK APOOICHBIH 1,6 35 0,5 0,3
I'vHa BilaXHasg M MOKpasd, TEeCOK,
HAaCBHIMEeHHBIN BOIOH 2 20 0,3 0,2
I'mnHa cyxad, KIIMHKep 1IeMeHTHBIH,
TIeCOK CYXOH, IIeMeHT 1,6 30 0,6 0,3
I'nmmHo3eM, Mepreib 1,25 30 0,5 0,3
I'paBuii cyxoif U1 MOKpEHIH, KaMeHb
TSIXEJTbIH, 1eOCHb 2 30 0,5 0,5
HpeBecHble OMUIIKK BO3AYIIHO-CYXHE 0,25 35 0,5 0,3
WN3BecTs:
— raireHasd B ITIOPOIIKe 0,7 35 0,5 0,3
— 00OXKKeHHasd KpyIHasg 1,2 35 0,5 0,3
— 000K KEHHAd MeJIKas 0,9 35 0,5 0,3
Mein gpobreHbrit 1.4 40 0,5 0,3
1ILak 1,2 30 0,5 0,3
XUMHWYECKUH
ATIaTUTOBBIN KOHIIEHTPAT 2 40 0,5 0,3
KapHamuuT, QTOpUCTHII aTlOMUHUH,
KPHUOJIAT 1 35 0,5 0,3
Kapowun 0,9 30 0,5 0,3
Marne3uToBBIH TTOPOITOK 1,8 35 0,5 0,3
HedemuHoBeIli KOHITEHTpAT 1,5 35 0,5 0,3
Cenurpa 1,2 40 0,5 0,3
Coga KaJablIMHUPOBaHHAS 0,6 40 0,3 0,3
CynbpaT aMMOHUA 0,9 40 0,5 0,3
dochopUTHaT MyKa 1,6 40 0,5 0,3
DTOPUCTEIN aMMOHUH 0,9 30 0,5 0,3
Y u pyast
ArmoMepaT XKeJe3HOH pyabl, OyphIi
KeJIe3HdIK, MapraHiieBad pyaa 2 40 - -
Koxe 0,6 40 0,8 0,5
KpacHbli Xeje3HaK 2,6 40 - -
MarHUTHBIH XKeJIe3HIK 3,4 40 - -
Topd 0,6 35 0,8 0,5
YTob-aHTPaIuT U KAMEeHHBIH, CIaHIIbI
Toploune 1 35 0,5 0,3
Yronp OyphIii 0,8 35 0,5 0,3
YronpHad MbUTE HOPMAJTBEHOW BIAXXKHOCTH 0,8 25 - -
lTefit ¢cBUHIIOBBLIN 4 40 - -
IIvi1ieBbIe ITPOIYKTHL
3epHo, 6000BEIE ceMeHa, Kpylia,
TPaHYJIMPOBAHHBIH KOMOUKOPM 0,8 25 0,4 0,4
Kaprodens 0,75 30 E E
KomMbukopma Bcex BUIOB (Kpome
TPaHYTMPOBAHHBIX), TIOJICOTHYX 0,55 30 0,4 0,4
Kykypy3a B modyaTkax 0,45 30 0,4 0,4
Myxka (TeHnaHasg, pXaHad U 1Ip.) 0,6 40 0,3 0,3
OTpybdu pasHbIe 0,4 40 0,3 0,3
Caxap-1ecok 1 35 - -

437



Taomma 16.3. 3nauenus Koadpdummrenta A

kfy/p % kfy/p % kfy/p % kfy/p %
0,01 0,01 0,47 0,375 0,93 0,605 1,8 0,835
0,02 0,02 0,48 0,381 0,94 0,609 1,82 0,838
0,03 0,03 0,49 0,387 0,95 0,613 1,84 0,841
0,04 0,039 0,5 0,393 0,96 0,617 1,86 0,844
0,05 0,049 0,51 0,399 0,97 0,621 1,88 0,847
0,06 0,058 0,52 0,405 0,98 0,625 L9 0,85
0,07 0,068 0,53 0,411 0,99 0,628 1,92 0,853
0,08 0,077 0,54 0,417 1 0,632 1,94 0,856
0,09 0,086 0,55 0,423 1,02 0,639 1,96 0,859
0,1 0,095 0,56 0,429 1,04 0,647 1,98 0,862
0,11 0,104 0,57 0,434 1,06 0,654 2 0,865
0,12 0,113 0,58 0,44 1,08 0,66 2,05 0,871
0,13 0,122 0,59 0,446 L1 0,667 2,1 0,878
0,14 0,131 0,6 0,451 1,12 0,674 2,15 0,884
0,15 0,139 0,61 0,457 1,14 0,68 2,2 0,889
0,16 0,148 0,62 0,462 1,16 0,687 2,25 0,895
0,17 0,156 0,63 0,467 1,18 0,693 2,3 0,9
0,18 0,165 0,64 0,473 1.2 0,699 2,35 0,905
0,19 0,173 0,65 0,478 1,22 0,705 24 0,909
0,2 0,181 0,66 0,483 1,24 0,711 2,45 0,914
0,21 0,189 0,67 0,488 1,26 0,716 2,5 0,918
0,22 0,197 0,68 0,493 1,28 0,722 2,55 0,922
0,23 0,205 0,69 0,498 L3 0,727 2,6 0,926
0,24 0,213 0,7 0,503 1,32 0,733 2,65 0,929
0,25 0,221 0,71 0,508 1,34 0,738 2,7 0,933
0,26 0,229 0,72 0,513 1,36 0,743 2,8 0,939
0,27 0,237 0,73 0,518 1,38 0,748 2,85 0,942
0,28 0,244 0,74 0,523 1,4 0,753 2,9 0,945
0,29 0,252 0,75 0,528 1,42 0,758 2,95 0,948
0,3 0,259 0,76 0,532 1,44 0,763 3 0,95
0,31 0,267 0,77 0,537 1,46 0,768 3,1 0,955
0,32 0,274 0,78 0,542 1,48 0,772 3,2 0,959
0,33 0,281 0,79 0,546 L5 0,777 3,3 0,963
0,34 0,288 0,8 0,551 1,52 0,781 3,4 0,967
0,35 0,295 0,81 0,555 L1.54 0,786 3,5 0,97
0,36 0,302 0,82 0,559 1,56 0,79 3,6 0,973
0,37 0,309 0,83 0,564 1,58 0,794 3,7 0,975
0,38 0,316 0,84 0,568 1,6 0,798 3.8 0,978
0,39 0,323 0,85 0,573 1,62 0,802 3.9 0,98
0,4 0,33 0,86 0,577 1,64 0,806 4 0,982
0,41 0,336 0,87 0,581 1,66 0,81 5 0,993
0,42 0,343 0,88 0,585 1,68 0,814 6 0,998
0,43 0,349 0,89 0,589 L7 0,817 7 0,999
0,44 0,356 0,9 0,593 1,72 0,821 8 1
0,45 0,362 0,91 0,597 1,76 0,828
0,46 0,369 0,92 0,601 1,78 0,831

OCHOBHOE HOPMAaTUBHOC JAaBJICHMC CBIIYYCTO Marcpuala, I[CIL/'ICTBYIOH_IGG IICPIICH/IN -

KyJIIPHO HAKJIOHHOI ITOBEPXHOCTH BOPDOHKM (plr), W KacaTenbHO K Heil (pf) ompene-

JITIOT TI0 hopMyIam:
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pl=myg"  (16.6) pl=mg"  (167),

rite my = cos2o + ksinZe. — KOa(PPUITMEHT, OIpesesgeMblii 1o Tabm. 16.1;
m’y = (1-k) xsino-cosa. — Koo duimeHr, onpejensieMblit 1o Tadx.16.4.

Tadnuna 16.4. 3Hadenus: KoahduiineHra m?

3HadyeHUd ¢, Ipajg s

o, 20 5 | 30 [ 3 | 40 | 45 | 50 3epHa
Tpam. 3uavenua (1 — k) = 1 — tg2(45° - ¢/2) k=044
0,510 | 0,594 | 0667 | 0,729 | 0,783 | 0,828 | 0,868

25 0,195 - - - - - - 0,214
30 0,221 | 0,257 - - - - - 0,242
35 0239 | 0279 | 0313 - - - - 0,263
40 0251 | 0292 | 0327 | 05358 - - - 0.276
42 0,253 | 00295 | 033 0,361 - - - 0.278
44 0255 | 0297 | 0333 | 0364 | 0,391 - - 0.28
45 0255 | 0297 | 0333 | 0364 | 0,391 - - 0.28
46 0255 | 0297 | 0333 | 0364 | 0,391 - - 0.28
48 0253 | 0295 | 033 0,361 | 0,388 - - 0.278
50 0,251 0,292 0,327 0,358 0,385 0,407 - 0,276
52 0,247 0,288 0,323 0,353 0,379 0,402 - 0,272
54 0242 | 0282 | 0317 | 0347 | 0372 | 0394 | 041300
55 023 | 0279 | 0313 | 0342 | 0367 | 0389 | 0407 1,0,
56 023 | 0275 | 0309 | 0338 | 0363 | 0384 | 04029,
58 0220 | 0266 | 0208 | 0327 | 0350 | 0372 | 038 1,5,
60 0221 | 0256 | 0288 | 0315 | 0338 | 0358 | 03751 54,
62 0212 | 0246 | 0276 | 0302 | 0325 | 0344 [ 0,36 0.232
64 0201 | 023 | 0263 | 0287 | 0308 | 0326 | 03420 ),
65 0,195 | 0,228 | 0255 | 0278 | 03 0,317 | 0,332 1 5y
66 0,19 0,221 0,248 | 0271 | 0201 | 0308 | 03224
68 0.177 | 0206 | 0231 | 0252 | 0271 | 02838 | 0.3 0.194
70 0,164 | 0,19 0214 | 0234 | 0251 | 0206 | 0278 4 54

BGpTI/IKaIH)HOG HOPMAaTHUBHOC JTABJICHUC, ITCPCAAIOICCCA YCPE3 TPCHUEC HAa CTCHKIM CUJIOCA.

g5 =p"f. (16.8)
PacdeTHbIe HATPY3KU OT JIABJICHUS CHITYINX MATEPUATIOB OIPEIEIIIOTCS YMHOXEHM -
€M HOPMATHUBHBIX JIABJICHUI HA KOODOUITHEHT HAJEKHOCTH [T0 HATPY3KE Yy, PABHBIN JUIs
OYHKEPOB M CHJIOCOB COOTBEeTCTBeHHO 1,2 M 1,3. OcTaibHbic HArpy3Ku, KO3MOUITUECHTHI
HQJIEXKHOCTH 110 HArpy3Ke M COUETAHMS HArpy30K IPUHUMAIOTCS 110 TEXHOJOTHMIECCKUM
sajanusaM 1 mo CHull 2.01.07-85 «Harpysku u BosmeicTBuda». 1Ipu pacuere Ha cxaTue
CTEHOK CHJIOCOB M KOJIOHH TIOJICHUIOCHOTO 3TaXa pacueTHasi Harpy3ka OT MAacChl CBIITY-
Yero Marepuaiia yMHoXaeTcss Ha kKoaddurmeHnt 0,9. KoadpduimeHTsl yCcaoBuit padOTE
IPUHUMAIOTCA Ui KOJMOoHH 0,9, B OCTANBHBIX cirydasdx 1.
16.1.3. Marepuajbl U cOeIUHEHUS JIsI HECYIIUX KOHCTPYKITHH CTAThHBIX OYHKEPOB
W CHJIOCOB CIIeJIyeT IIPMHMMATh B COOTBETCTBUM ¢ yKaszaHuamu CHwull I1-23-81*
«CTayibHbIC KOHCTPYKITHU». 151 OYHKEPOB, BO3BOJAMMBIX B palfOHAX ¢ PACUCTHON TeMIIe-
patypoit Bbiie —30°C, U IpU OTCYTCTBMM HA HUX HAIPY30K OT IOJBIDKHBIX COCTABOB
OOBIMHO IpuMeHseTes cTaab Mapku BCT3kn2 mo 'OCT 380-71**,
IIpu crpoutenscTBe OyHKEpoB B CeBepHON KIMMATUYECKON 30HE, a TaKXKe IIPU COOT-
BETCTBYIOIIEM TEXHUKO-3KOHOMUYECKOM OOOCHOBAHWUM U MPHU CTPOUTEIHCTBE B palioHax
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C pacueTHOM TeMIepaTypoit HapyxXHOro Bo3zjayxa Beime —40°C juid HeCylUX KOHCT-
DYKITHIT OYHKEPOB U CHJIOCOB CIISAYET MPUMEHATh HU3KOJICTUPOBAHHBIE cTamu. CrajapHas
(yTepOBKa BBIIIOIHICTCS, KaK IIPABWIO, U3 CTAIKM MapKu 14172,

KoHcTpykitny OYHKEpOB M CHJIOCOB BBITIOJHSIIOTCS CBAPHBIMU C COCIMHEHUEM 3JIe-
MEHTOB BCTBIK W3 YCIOBUSI PaBHOIIPOYHOCTH. COCIMHEHUS BHAXICCTKY ITOITYCKAIOTCS
JIVITB KaK MOHTAXHBIE TIPU HEBO3MOXHOCTH HAJIEKHOM ITOJTOHKM ITPUMBIKAIOIITAX 3JIe-
MEHTOB. [IpUMeHSTh COeIMHEHUST CO CTHIKOBBIMU HAKJIAIKAMH HE PEKOMEHIYETCS.

BHyTpeHHsIS TOBEpPXHOCTH OOIIMBKYA OYHKEPOB M CHJIOCOB HE JOJDKHA UMETHh BBICTY-
MaroIuX Yactei (Iosok, pedep, CKoO U T.JI.), CIIOCOOCTBYIONIMX OOpPa30OBaHUIO CBOJIOB U
3aBUCAHMIO CHIITyYero Marepuaiia, 3aTpyIHSIONIUX OMOpOXHEeHNe OYHKEPOB U CHUIIOCOB U
BBI3BIBAIOIIIMX JIOITOTHUATEbHBIC JABICHUS W YIAPhI [IPU OOPYITICHUH.

16.2. KOHCTPYKTUBHBLIE PEIITEHAYI

16.2.1. TlupamuganbHO-NpU3MaTHUYecKne OyHKepa. [lupamMumambHO-TIPU3MATHYCSCKUH
Oyakep (puc.16.2) cocroMT W3 BepXHEW MNPUMATHICCKON YaCTW W HIDKHEH YacTH,
UMeIoIei opMy yCceueHHOM MUpaMUIIbl WM o0eIicKa. BepTukaibHbIe CTEHKN OyHKepa
00pa3yTcs, Kak IPaBWIO, OYHKEPHBIMU HECYIIUMU OaJKAMH W UMCIOT TOPU30HTAIb-
HBIE W BEePTUKAJIBHBIC pedpa XeCcTKOCTH. OOIIMBKA BOPOHKU YKPEILISIETCS OOBIYHO TOJb-
KO TOPU3OHTATBHBIMU peOpaMu KeCTKOCTH. OCHOBHBIC Y3JIBI COTIPSTKEHUS 2JIEMEHTOB
OYHKEpOB IIpe/ICTaBICHBI Ha prc.16.3.

Puc.16.2. OgHogue IKOBBIIN
TUPaMUTATBHO-TIPU3MATHUECKIUH
OyHKep
1 - BepTuUKalbHas CTeHKa OYHKepa
(byukepHas ©Oanka); 2 - BOPOHKA;
3 - pebOpa XeCTKOCTM BOPOHKH,;
4 - BepTUKAITbHBIE U TOPUIOHTATTEHEIE

pedpa KecTKOCTH OyHKepHOH OalTku

a) 6) 8)
1y R

2K 55 Ry

(I sapuanm) Moumansic-
= HbLll CHIbIK
| | 3
_ L | Puc. 16.3. Y3IBI CONpsSIKeHH
—+—t—+—+ o
3]IEMEHTOB KOHCTPYKITHH
1-1 ) TUPAMUAATBHO-TTPU3MATHISCKUX
e
Moumanc- OynKepon
HbLll CHIbIK a - CTHIK pebep XKeCTKOCTH BOPOHKU;
E 6 — KOHCTPYKITUSA BBIXOMHOTO OTBEpP-
CcThdA; -0 — BapWAHTHI COMPSKEHU

BOPOHOK ¢ OYHKEPHBIMH OaJIKaMH
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IlonHbr 00BeM OyHKepa (prc.16.4)
V =V, 4V, = abhy +[b(2a-+ag )+ by (24, +a)]%2 . (16.9)
KoopamHaThl TIeHTpa TSOKeCTH 00beMa!
Xe =[(a+ay)(b+by)+2agbyxghy 12V ; (16.10)
Ve =[(a+ay)(b+by)+2aybylyohy J12V . (16.11)

BricoTa 1 yroil HakJIoHAa K TOPU3OHTY OOKOBOIA
IpaHy BOPOHKA

L=yh +c}f; tgo, =h/c; . (16.12)
HBYrpaHHbIA Yrou B;;q MeXy rpaHsamu i, i + 1

CosP; ;1 = COSQ; COSQL g (16.13)

JrmHa pedpa XKeCTKOCTH
l,=ay+(a-ay))z/h, . (16.14)

ITupamMumaIbHO -IIpU3MaTIIecKie OyHKepa B 3aBU-
CAMOCTH OT PACIOIOXEHUS BBIITYCKHBIX OTBEPCTUIA
MOTYT OBITh CUMMETPUIHBIMA U HECUMMETPUIHBIMU,
MOTYT MMETh ONHY WJIM HECKOJIBKO TeueK W OBITh Of-
HOSTYCHKOBBIMU  (pHC.16.2) W  MHOTOSYEHKOBBIMHU
(puc.16.5). Onupanre OYHKEpOB Ha KOJOHHBI 3IaHUS
WA OTIEIBHO CTOSINNE CTOUKU ITPOU3BOIUTCS Uepes

a/? a/?

Xo
~ X
~
=
~
o
= =
g s
~N 3
~
< ~N
~
<
)
c
L
-
=
N
=
N
o )
a/2 a/2

Puc. 16.4. T'eomeTpuueckas cxeMma
TTHPaMHUIATIBHO-IPU3MATHIECKOTO
OyHKepa, HECMMMETPHMYHOIO OT-
HOCHUTEIBHO 00eUX OCEH B ITaHe

OyHKepHBIe OayKi. B HEKOTOPBIX cirydasix (IIpH OOJIBIIKMX pa3Mepax BBIMTYCKHBIX OTBEpP-
CTHIT) OKa3bIBaeTCS 00jIee SKOHOMIIHOM M0 PacXoly CTaM KOHCTPYKTUBHAS CXeMa C OITH-
panreM OyHKepa HEITOCPEJCTBEHHO Ha HIDKeIexalee MofadyHKepHoe Mepekpbitiue. Oc-
HOBHBIMH HECYIITMMU 2JIEMEHTaMK OyHKepa, ITOKa3aHHOTO Ha pHUC.16.5, SBISIOTCS Tpe-
YTOJIBHBIE XECTKUE PaMBbl 2, COCTABJISIIONINE KApKAC HIDKHEN MTUpaMUIAIbHON ero YacTH.

<

yamwd

2-2

|:|I_

1

18000 ™

9920

Puc.16.5. MuOTOSYeTKOBBIH
OyHKep, OIMpaloluiica Ha
HITXeJIeXalue KOHCTPYKITUH

1 — OyHKkepHad Oaika,

2 — TpeyroibHas XecTKasd pama;
3 — OIIOpHBIEe CTOMKK
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16.2.2. JlotkoBo-npu3aMaTudecKue OyHKepa. JIOTKOBO-IIpU3MATHYECKUI OYHKEDP TIpe/i-
CTaBIsIET OO0 OOIBITON TTPOTIKEHHOCTH JIOTOK ITPU3MATUYECKON (HPOPMBI, UMEIOIIH B
JHUIIE DPSI OTBEPCTUH, IIpeMHA3HAYECHHBIX IS BBIMYyCKa CHITyYeil Macchl. BOKOBBIC
CTEHKU OYHKEPOB MOTYT OBITh BEPTUKATBHBIMU WIH HAKIOHHBIMW; TEUYKM MOTYT MUMETH
bopMy CYyKUBAIOTIINXCS KHIU3Y BOPOHOK.

bynkepa 3TOro BMIAa TaK Xe, KaK W IMUPAMUAJATHBHO-TIPU3MATHUICCKUE, OTHOCSTCS K
YUCITY KECTKUX, COXPAHIIONINX ITOCTOSTHHYIO (hOpMy B TIpoIlecce 3arpyXeHUs M pasrpys-
KA. DTO MO3BOJISIET BBIIOIHATh UX HECUMMETPHUIHBIMUA C TIPOM3BOIBHBIM PACITOIOXEHH-
€M BBIITYCKHBIX OTBepcTHit. Ilomepeunast XecTKocTh OyHKepa, ITOKa3aHHOTO Ha puc.16.6,
o0ecITeYrBaeTCd CIIeITMATPHBIMU CE/UTOBUIHBIMI paMaMH / ¢ pacliopkamMu 2, paciioyio-
KCHHBIMI MEXTy BOPOHKAMH.

2
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— T T : 2-2
o
o Q00 Q L 1 1
S [ 3
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FrITT T+t

heaz23233 5

[y
> 000
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6000
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Puc. 16.6. JIoTKoBO-IIpH3MaTHIeC KT
OyHKep

1 - cemnoBuaHad paMma; 2 - paclopka
TPyOUaTOTO CeUEeHUS

16.2.3. Tubkue (mapadonmuueckue) OyHkepa. [nOKuit OyHKep IpefcTaBIsgeT coboi 1T1-
JIMHIPUYECKYIO 3aMKHYTYIO ODOJOUKY ¢ TOPU3OHTAIBHOM OCBIO, TOJBEIICHHYIO K JIBYM
MIPOJOIBHBIM HECYIIUM OalKaM, OIMPAIOIIUMCS Ha KOJOHHBI 3/IaHUS WIA OTJACIHHO
crostimue cTobiky (puc.16.7). 1o TopriaMm OyHKEpOB yCTAHABIMBAIOTCS XECTKUE BEpPTH-
KaJTbHBIE CTCHKHU, COEIUHSIECMBIE C ODOOYKOM UIMHHBIMU TsKaMu. Teuku TMOKUX OyH-
KepOB MUMEIOT, KaK IPaBWIO, MIUHIPUICCKYI0 (POPMY U pACIIONAraloTCs B HIDKHEH ero
YacTH 10 OCH CUMMETPUH.

brrarogapst oTcyTCTBUIO pedep KECTKOCTH M paboTe CTEHOK B OCHOBHOM Ha PacCTSKe-
HUEe THOKHME OYHKEpa OTHOCITCS K YHMCIy HauOoJee SKOHOMHUYHBIX IO PACXOMy CTAIH
EeMKOCTEH IS XpaHEHUS CHIIMyYNX MarepruaioB. Harpapisioiass KpuBas 000I0YKHA THO-
KOro OyHKepa IMPUHUMAETCS U3 YCIOBUSI MAKCUMAIBHOIO COOTBETCTBUSI OUCPTAHUIO CTe-
HOK OyHKepa IIpU IIOJHOM €ro 3arpyxeHuu. M3 MHOXecTBa (HOPMYIT IS OIpe/eIeHIS
dopmel TOKOTO OyHKepa (puc.16.8,a) HanboIbIIee paCcIpPOCTPAaHEHUE IMOIYIIIN 3aBH-
CUMOCTH:
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y = 2f13(x/b)* - 2x/b)’] ;
y=4f(x/b)*;

.15) ipu b < 4 M m300paxeHa Ha puc.16.8, 6.

rpatdudeckas arrpokcuMartust hopmyist (16

(16.15)
(16.16)

1-1

2 |<]_ 3 VfT @ 5
||||r|'|||||||'||||i7 T AY
A
E A i
%W? 17 I ' =
5 L 6 |l - B
7 1
j= b/2 |b/2 >
I X
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Yzen A %T
2y ¥2 X
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Puc. 16.7. Tubxuii (mapaboaudeckuii) OyHKep
1 - obonouka; 2 - mpogonbHad bayka; 3 — momepey-
Hag Oajka-pacropka; 4 — ToplieBasd CTeHKa; 5 —

6 — TeUKH; 7 — KOJOHHA

Ilmomazp IMOIIEPEeYHOro ceYeHUs OYyH-
Kepa U ero 00beM OIIpelleSTIoTCs o (op-
MyJIaM:

F=(5/8b; V =(/9)L,
e L — mouHa 6yHkepa (puc.16.7)

(16.17)

Ha pwuc.16.9 nman rmomnepevyHslii paspes
rudkoro OyHkepa OOJIBIIOrO0 00beMa KpPYII-
HOI 000raTUTeIbHOU (haOpUKU.

16.2.4. KoHycHo-IIMHApUYecKHe OyH-
Kepa M KpYrJble CHJIOCHI COCTOSIT U3 BEpX-
Hel IWINHAPUYIECKON M HIDKHEH KOHUYE-
CKO# IIamkmx o0OJI0YeK, OISPThIX HA KO-
JIOHHBI, COCOUHEHHBIC CUCTEMOII BepTH-
KaJTbHBIX cBA3elt (puc.16.10). BT eMKOCTH
TaKKe JIOCTATOYHO HSKOHOMUYHBI, OFHAKO
KaK KpYIIHBIC XpaHWIWINA IS CHITYINX
MaTepHUalloB He ITONYUYWIN IMHUPOKOTO pac-
MIPOCTPaHeHMWSA, ITOCKOIBKY Oojice TpyHao-
eMKH B HCIIOJHCHNHU M 3HAUNTCIHLHO Me-
Hee YIOOHO OOBCIUMHSIIOTCS B MHOTOSYCHi-
KOBBIC CHUCTEMEL.

Puc.16.8. Hampaprsgiomasg KpuBast
000JIOUKH THOKOTO OyHKepa

TSIKU; a — mapabonnyeckas;
6 — rpaduyeckas amIpoKCUMaIusg
dopmymsr (16.15)
1
=
Py
Q<
T~

18000

Puc.16.9. Tuokwit OyHKep 0OOTaTUTETFHOM
habpuku
1 - mipojonpHadg OyHKepHasd Oalika; 2 — Toplle-
Basg CTeHKa; 3 — yTepoBKa M3 CTATbHBIX JINCTOB;
4 — ¢yTepoBKa U3 IepPeBIHHBIX OPYCKOB
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. IlomHBIT 00BEM 3acChIIKM KpYyrjaoro OyHKepa M CHIIOCa

1 (puc.16.1,6)
|
2
nD i
| v ="y (D24 pa+a) ™. (16.18)
} 4 12
S ‘D bokopas moBepxHOCTh
e | < h,
™~ | S =nd .l +n(D, +d) . (16.19)
\ 2coso
| Ha puc.16.11 mokazaHbl BO3MOXHBIC BapHUaHTHL PEITCHUS
! y3JIa COIIPSDKEHMS BOPOHKHU € MAIMHIPUYCCKON YacThi0 OyHKE-
Al b pa (cmoca).
| I < o \ 0 TN 6 T\
‘ ‘ } } X X X X X X X X
§T] d K T] IENINNNERARN NN NN EEN] X X X X X X X X X [:
= E
S NEA i
! ! ! ! ! IIIIIIIIIIIIIIIIIIiI I_AE |||||||||||||||||||Z
I A T
|
1-1 = | =
|
|
; § § 1|
1|
L
7 N i
\
L3000 3000 Puc. 16.11. Y3en conpsaxeHUd BOPOHKHU C IMILUTHHAPHIECKOI
yacThio OyHKepa M CHioca
Prc.16.10. Kpymisit a — TepeceueHMe C KOJIBI[OM XECTKOCTH; 0§ — IIepeceucHue
CHJIOC ¢ OTOOPTOBKOIL; 6 — COIPSIKEeHNEe BCTHIK ¢ KOJIBIIEBBIM PeOpoM

16.3. PACYET KOHCTPYKIIU

16.3.1. Ilnockas creHka. [litockre cTeHKU OYHKEpPOB PACCUMTHIBAIOT KaK IUIACTHH-
KW, HAXOIAIIHUECS B COCTOSTHUH IWIMHAPUIESCKOTO M3IMbda MOJ BO3JCHCTBUEM pPaBHO-
MEpHO pacIIpe/ieIeHHON Harpy3Kyd OT JIABJICHUS ChIITydyero Mmarepuaia. Harpyska orpe-
JIeTIeTCs JIIST CEPeIMHBI KaXIOro OTCeKa M CUUTAETCS ITOCTOSTHHOM Ha BCEM €T0 MPOTSI-
KEHUHU. PacyeTHBIC YCUIWS B IUIACTUHKAX OOBIYHO OIIPEIEIISIOT MCXOJS W3 ITPEJIIoJIo-
KEHUST TMTAPHUPHOTO WX 3aKpeIUICHUS Ha HEITOIBMXKHBIX ortopax (pebpax). B stom ciy-
yae M3rUOAIONIUI MOMEHT B Cepe/IMHE TIpojeTa

M=M;-5, (16.20)
e My — n3rubarIii MOMEHT Ui IIPOCTON OANKY B CepelvHe IPOoJIeTa; S — MPOIoib-
HOE pacTAruBarolliee YCUINE, olpejelsseMoe 1Mo (opmyiie

S:3\/ B (rpd)’l

(16.21)

1-p2 24 ’
& — TommuHa cTeHKM OyHKepa; U — Koaddunument Ilyaccona; Yy — KoabduiiuenT Ha-

JICKHOCTH TIO HAarpy3Ke; f — MPorud B cepeiie MpofeTa; / — pacCTOSHMe MEXKITy pedpaMu;

Ay ppll? n2EJ

_7’1‘1[@5' e 16.22
w3 (S +5) P Pa-?) (1622
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HampsokeHusT B CTeHKe OVHKepa OTIPeIeIISTIOTCS
MIPOIOIBHOTO PACTSIKEHMS.

KaK CyMMa HalpsDKeHUI OT M3ruda 1

Takoif pacueT yCIIOBeH, ITOCKOIBKY He YUIUTBIBACT YIIPYTO—TLIACTUICCKYIO paboOTy Ma-
Tepuraaa CTeHK OyHKepa B MecTax OIMpaHus ee Ha pebpa. bojee TOYHBIN pacyeT ILIO-
CKOIt cTeHKM OyHKepa ¢ YUeTOM ee 3allleMICHUS Ha OIopaX MOXHO BBEITIOTHUTHL ¢ II0-

Molnpio rpadukoB (prc.16.12). 3mech mpe-

JleIbHBIe KpUBBIe 3, XapaKTepU3yIoIre g, H/m®

VIIPYTYIO paboTy Marepuaia IIoclie MHOTO-  jgg
KpaTHO TIOBTOPSIONIUXCS ITMKJIOB 3arpyxke-
HUI W pasrpy3ku OVHKepa, ITONyYeHBI W3
VCIIOBUH IIPUCIIOCOOIAEMOCTH U B HAWILYY- 740
el CTeTleHW OTPaXaioT NeUCTBUTESIBHYIO
HECYINYIO CIIOCOGHOCThL CTeHKH OyHKepa B 190
PEATbHBIX YCIOBUSIX €€ pabOoTHI.

180

120

100

Puc.16.12. IlpeaenbHble COCTOSHUS TUIACTUHKHA s0

¢ 3alleMIIeHHBIMH KPOMKaMM

(o; = 240 MIla; E = 2,1x105 MlIla; n=0,3) 60
] - TI0 KpaeBOoM TeKydecTH B 3allleMIICHUIX;

2 - 110 00pa3’eBaHUI0 IUIACTHUECKMX IMapHHPOB 40
B 3alleMIeHuax; 3 — II0 YCIIOBHIO IIPHUCIIOCO0-

JIIEMOCTH; Oy — HadalbHOe HaTIXKeHUe, T.e. 20
pacTaruBalolllee yCUIIMe B CTeHKe OyHKepa OT

Beca CEHINyYero MaTepuala, JIeKaIlero HILKe 0

paCCManI/IBaeMOfI ILTaCTUHKH
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16.3.2. Pedpa. I'opmsonTanbible peOpa pacCUMTHIBAIOT Ha COBMECTHOE BO3ICHCTBIC
MIPOJOJBHBIX PACTATUBAIONINX CWI U PABHOMEPHO paciipe/ie/IeHHOM ITOMepPeYHON HArpy3-
K4, BOZHUKAIOIIMX OT JABICHUS 3aChITKU HA IIPUMBIKAIOINIYIO K pedpaM 4acTh OOITHBKH.

B 3aBHCHMOCTH OT CIIOCODOB COIPSDKCHUS pedep
KECTKOCTH CMEXHBIX TpaHedl W3THOaIue MO-
MEHTBI B HUX OIIPEIC/ISIOTCS KaK B IMIAPHUPHO-
OIIePThIX OaKax WIW 3aMKHYTBIX paMmax ¢ KecT-
kM yanamu (puc.16.3a, 16.13). B mepoM ciy-
qae g pedpa
M,=q,2 /8, (16.23)
e o =Yy + k) /2sino .
IIpojionbHBIC PACTATUBAIOIITAC CHIIBI
N, =g, /2). (16.24)
3HaueHUd My U g, OUPENeIAI0TCA aHATOTHI-
HO M, u gq,.
IIpu XecTKOM COTPSTKEHUM pedep CMEXHBIX

rpaHel U1 CUMMETPUYHON pACUETHOU CXeMe MO-
MEHTBI B y3J1aX paMbl

3 3
_ Qala +leb 16.25
M2, +1) (16.25)
a TIPOJIOJIBHBIC PACTSATUBAIOIINAE CVIIBI OIIPEIICIIsi-
10T 110 hopmyiie (16.24).

1-1
N, U N,
Ny MHHW;’MMMM Ny
< Ela -
bR @y
Ny |yvvvvvvevvvvvvvw| W,
N, I, N,

Puc. 16.13. PacueTHasa cxema pedep
KEeCTKOCTH BOPOHKHU
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IIpouHOCTD IIPOBEPSIOT IO (popMyIIe
o=N/F+M/W <R, (16.26)
e F, W — miomajib 1 MOMEHT COIIPOTUBICHUS pedpa ¢ MPUIETaloleil K HeMy JacThio

o6IIuBKY, pasHOi 308,210/R (R - B MlIa).

Jma HecMMMeTpIYIHOTO B IUIaHe OyHKepa Iipu oupenereHuu M,,, N, 1 N, 3Ha4eHUA
g, U ¢, Ha TIPOTUBOIIOJIOKHBIX TPAHSX MPUHUMAIOTCS OJMHAKOBBIMHU 110 HAMOOIBIIIEMY
U3 3HAYCHUU ¢, U gp.

Vdaer paboTel Marepuaia 3a IMpefesioM YIIPYTOCTH IIpU pacuere pedep MOXeT OBITh
MIPOU3BE/ICH JBYMS cIIoco0aMit: JTUOO MmyTeM 3ameHbl B dopmyse (16.26) W Ha 1UtacTu-
YeCKUU MOMEHT colpoTuBIcHHA W"= 1,12W, 1ubO0 IIyTeM OIpeAclIcHUS PacuCTHBIX
yCWIWH 110 (opMysiaMm, TTOIYIeHHBIM U3 YCJIIOBHS BBIPABHUBAHUS B IIpefiesiax Hambosee
Harpy>XeHHOTO pebpa BeJIMYNH MPOJICTHBIX W OIMOPHBIX M3TMOAOIMX MOMEHTOB. B 1MO-
CIIeTHEM CITyvae M3ruOaroIiii MOMEHT TSI pebpa a

M, =q,i2 16 (16.27)
" IIPpOBEPKa IMPOYHOCTHU CBOAUTCA K BBEIIIOJTHCHWK YCIIOBUA
(No/FR)? + M, JWR<1. (16.28)

16.3.3. ByHkepHble 0anku. VX paccuUTHIBAIOT KaK OHOIIPOJIETHBIE IAPHUPHO-OIIep-
THIE, HAXOJSIIKUECSd IO/ BO3ICHCTBHMEM PABHOMEPHO PACIIPE/ICIICHHOW BEPTUKAIBHONW U
TOPU3OHTATEHOM HATPY30K OT COOCTBEHHON MAacChl KOHCTPYKITH, JABICHUS 3aChIIKHA U
BPEMCHHBIX HATPY30K Ha IIepeKphITum (puc.16.14). CymmapHas BepTUKaAIbHAS HATrpy3Ka

g= N+ py +0,5v s pliyctgo, (16.29)

rme N — pacueTHasd HArpy3ka OT COOCTBEHHON MAacChl KOHCTPYKIIMA W BpPeMEHHBIX Ha-
TPY30K Ha TIePeKpBITAN; p; — pacuyeTHas Harpy3Ka OT 3aITOTHEHMS.

s cMMMeTpHYHOro OYyH-

a) 8)
N q Kepa p, OIpejeaeTcd jeie-
] HHEGM Beca BCETO 3aITOTHCHWS
< i ; lA OyHKepa Ha ICpUMETp BepX-
" : g Hero cevyeHud OyHKepa. Ilpu
Pa ACHMMETPUIHOM OyHKepe Ha-
< 2 . IPY3KU I GaloK, Iapajleilb-
o NN/ i NN/ HBIX COOTBETCTBCHHO OCSIM X U
N — -~ ] — Y (puc.16.4):
-~ lx | 1 y
X .
o) H 0 pB:p[miﬁ]’
- 16.30)
e <r\ \\ \\ // D :p[;iﬁ]’ (
2 | N / B 2(a+b) " ab
q [I¢ p — PACUCTHEBIH Bec BCETO
3ATIOTHCHIS.

Puc. 16.14. PacdyerHasg cxeMa OYHKepHOI OalnKu
a — )IeI7ICTByIOH_[I/Ie Harpyskm, o - IIPUIOKCHUEC BEPTUKAIIL- rOpI/ISOHTaJIBHI)IG HarpyskKu
HBIX M TOPU3OHTAIGHBIX HATPY30K; 6 — pacueTHasd cxeMa (puc.16.14,6)
.16.14,
Oasku Tpy paboTe HAa BePTHKAJIbHBIE HATPY3KH; & — pacyer-

Hag cXeMa ToACcOB OaJKU IIPH paboTe Ha TOPU3OHTAJIBHEIE Hy = YfPHh1/6 5 (16.31)
Harpy3K#; ¢ — BapHaHT PACUETHOI CXeMBI BEPTUKAIBLHOM
CTEHKU BaJIKK H;y=p, Ctg(x—zHl_Yng /2.
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[pomonpise cwisl N, N, f’ (puc.16.14,2) oT Harpy3ok H; u H,, JTeACTBYIOIIKUX HA
MePICHIUKYISIPHBIE K paccMaTPUBAEMBIM TPAHU:

NE = H,%; NP =H (16.32)

IIpu perreHn y3Ia CONPSDKEHN BOPOHKHN ¢ OYHKEepHOM OAIKOi IO BapHaHTy, IIpell-
CTaBIeHHOMY Ha puc.16.3, TOpU30HTANBHAA CUIA B IlepeceUeHN BEPTUKAIBHON W Ha-
KIIOHHOM CTEHOK MO0 BOCIIPMHUMAETCS CIEIMATHHON TOPU3OHTAIBHON OaIKOM, Irdo
IepeaeTcs Yepe3 CUCTEMY BEepPTUKAIBHBIX pebep Ha BEPXHIO M HIDKHIOW ITOJKA OVH-
KEPHOIT OaJIKM.

Hampsokenus B Imosicax OalKA OT BEPTUKAILHON W TOPU3OHTATHHON HATPy30K CyM-
MupyoTcsa. HampsokeHUs B CTeHKe OATKM OT PadOThI Ha BePTUKAILHYIO HATPY3KY CyM-
MUpPYIOTCS ¢ HAIPSDKEHWSIMU CTeHKM, paboTaiolneil kak obmuska. Ilpu pacdere oOImeit
OATK MHOTOSYEMKOBBIX OYHKEPOB BEPTUKAIBHBIE HATPY3KW IIPUHUMAIOTCA OT ABYX
OYHKepOB, a TP pacyeTe Ha TOPU3OHTAIBHBIE HATPY3KUA OAMH OYHKep IOJIATaloT IIyC-
TBIM. PaccTaHOBKY U pacdeT pebep KeCTKOCTH OVHKEPHBIX OATOK IIPOU3BOIAT B COOTBET-
CTBUAU C JIEACTBYIONIMMY HOPMAMM IIPOESKTUPOBAHMS CTATBHBIX KOHCTPYKITUI. OIIOpHbIE
pebpa pacCUMTHIBAIOT Ha CXKATHE OIMOPHOM peakiieil OATKM, TIPOMEXKYTOYHbIE — Ha W3-
b oT TOPU3OHTAIBHOI'O JAaBJICHWA 3aCbhIIIK 'Yf pH .

Eciu yeTOMYMBOCTL CTEHKM OYHKEPHOU DATKM He obecleveHa OTpaHNYEHHBIM YHC-
JIOM pe6ep KECTKOCTH, B paCYCTHOC CCUCHMEC Ha n3rud CICaAyCT BBOAUTE TOJIBKO ITPHUMBbI-

Kalollie K IOJIKaM YYaCTKM CTeHKW BhicoToil 158,/210/R (R B MIla). B atoMm ciydae

baika yronooisietcst chepme (puc.16.14,0), cKaTBIMKA CTORKAMH KOTOPOM SIBISIOTCS Bep-
THKAJIBHBIC pedpa, a POJIb PACTIHYTHIX PACKOCOB BBITOIHSIET THOKAs CTCHKA.

16.3.4. Tubkue crenku. [Ipu pacdere cTeHOK TMOKUX (ITapabOJMIECKUX) OYHKEPOB
MIPUHUMAETCS JIOIYIICHUE, YTO OHU TOJ00HO TMOKMM HUTSIM padOTalOT TOJBKO Ha pac-
TsDKeHUe. B 9TOM ciyyae MakCHUMAaIbHBIC YCWINS B CTCHKE OyHKepa 7, BOSHHKAIOIIHAE B
MecTe ee IojiBeca K MPOJOIbHBIM OYHKEPHBIM OalKaM, OIpEJEIdoTCs Yepe3 BepTHUKa-
JIBHYIO V ¥ TOPU3OHTANbHYIO H OIMOpHBIC peakiiuu oOONMOuKu (puc.16.7) HA eIUHUITY
JUTUHBI OOOTIOUKHU:

V=t H=—yb?. (16.33)
16 °7 48

1Ipr HeOOXOMUMOCTH OOJIee IETAIBHBIX PAacYETOB JIEMEHTOB THOKUX OYHKEPOB MOTYT
OBITh UCIIOJIB30BAHBI PEKOMEHIAITHH, OITyOTUKOBAHHEIE B [9].

16.3.5. IunuHapudeckne W KOHUYecKHe CTeHKH. [[mmuHjapudecKue CTEHKH OyHKe-
POB ¥ cWIOCOB (pHC.16.1) paccUMTHIBAIOT HA BO3JCHUCTBHE PACTIATUBAIOIIMX KOJIBIIEBBIX
YCHIHA:

4 _ H D 4
Ni=vsp S (16.34)
rje p* — HOpPMalbHOE IaBJIEHME Ha CTEHKY OyHKepa WIM CUIOCa; Yy — KoapduimeHt
HAJICXKHOCTH 110 HArpy3Ke, paBHBIA 1,3; m — Koa(hUIMEHT YCIOBUIA padOThI, paBHEIH 0,8.

Ilpu pacdeTe CTEHOK CIIOCOB 3HaUeHWs yCwiwii N¥ | ompemeneHHbIX mo GopMyte

(16.34) ura HKHEH 30HBI Ha IIPOTSDKEHUH 2/3 BBICOTHI, YMHOXAIOT Ha KO(GGUITHEHT
a = 2, YIUTHIBAIOIIWN AOMIOTHUTEIbHBIE (MECTHBIC) MaBICHUS CHITyYeTo MaTepuaia,
BO3HUKAIOIIE IIPH Pa3Tpy3ke CHIOCOB, MPU OXIAKICHWM CTEH CHIOCOB, a TaKkKe TIpU
paboTe TTHEBMATUICCKUX CHUCTEM BBIIIYCKA W IIPHU OOPYIICHUH CHIIYYUX MaTepHUaIoB
BHYTPU CHIIOCOB.
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HpI/I IIPOCKTUPOBAHNN CHIOCOB OIIPCACIEAIOT TAKXKE BCPTHUKAIBHOC CXKMUMAIOIICC YCH-
JIUC B L[I/LJII/IHI[pI/I‘ICCKOfI qaCTHU, BBI3BIBACMOC TPCHHUEM CLHIIYYCTO MaTepHuala O CTCHKU
crroca:

Ny =v,p(w—gq"), (16.35)

re obo3HAYeHUS Te XK€, 9To U B dopMynax m.16.1.2.

IIpu pacyeTe CTCHOK YTOJBHBIX CHIOCOB KOIGDGUITUEHTHI ¢ W M IIPUHUMAIOTCS paB-
HBIMU 1.

IIpu ompesesleHNKA BEePTUKAIBHBIX YCUIWH B CTEHKAaX CHJIOCOB YUWTHIBAIOTCS TaKXe
Harpy3Ku OT X COOCTBEHHOM MAaccChl, CHera, BeTpa, 0OOpYJIOBaHUSI, a TAKXKE BpeMEHHBIE
Harpy3K{ Ha MEePeKPBITUN.

Konmueckue creHKM OYHKEPOB M CHJIOCOB PACCUUTHIBAIOT HA BO3ICHCTBHUE TOPH3OH-
TaJIBHOTO OCEBOTO PACTIKCHMUSI:

N &Py

2msino, (16.36)

a TakXke Ha pacTATHBAIONIee yewmre N, JeHCTBYIONIee [T0 HAMPABICHUIO 0Opa3yoIei B
KOJBITEBOM CCUCHUM:
N2 g"Dy,  VrPy

" "m 4sino. wD,sino’

(16.37)

IIe pl — OCHOBHOe HOPMATHBHOE NABICHUE, JCHCTBYIOIIEe MePICHINKYISIPHO MOBePX-

HOCTH BOPOHKU 10 (hopmyite (16.6); ¢* — oCHOBHOEe HOPMATHMBHOE BEPTUKAIBHOE JIaBIIe-
HHUE CHITyYero Marepuaia 1o dopmyrie (16.4); p, — Bec 4acT BOPOHKH W CHIITyYero Ma-
Tepuaja, PacTiONIOKCHHBIX HUXE TUIOCKOCTA paccMaTpUBAEMOTO ceueHus; Dy — nIraMeTp
BOPOHKM B PACCMATPUBAEMOM TOPHU3OHTATIBHOM CEUCHUH; O — YIOJI HAKJIIOHA oOpasylo-
el BOPOHKK K TOPU3OHTY; # , m — cM.popmyny (16.34); a=1; 1,25 u 2 o CAIOCOB
COOTBETCTBEHHO JIJIST 3¢pHA U IIPOYKTOB KOMOMKOPMOBOM ITPOMBITIUIEHHOCTH, IJISI MYKH
1 OTpyOei, JUIST OCTATBHBIX CHIITYYNX MATEPHUATIOB.

IIpoBepKy YCTOMYMBOCTH TNAJKUX ITWIWHAPUYECKUX CTEHOK OT BO3IEUCTBUS COOCT-
BEHHOM MAacchl KOHCTPYKIIUE, O00OpY/IOBAHUSI, BPEMEHHBIX HATPY30K Ha TEPEKPBITUA U
BETPOBOM HATrPY3KH IIPOU3BOMIAT B IIPEIIIOIOKEHUN OTCYTCTBUS CHITyYero Marepuaia 1o
ykaszaHuaMm 11.8.5 CHull 11-23-81*,

Kpome Toro, HEOOXOIUMO IIPOBEPUTH YCTOMYMBOCTH ITWIWHAPUIECKUX CTEHOK OT

BO3JICHACTBUS CXUMAIOIIETo yeuwinsa N ;‘ , ompeniesieHHOTO 1o (hopmyie (16.35), 1 OT Beex

BEePTHUKAIBHBIX HArpy30K, TCPeUHMCICHHBIX B TIEPBOIM TIPOBEPKE, ¢ YICTOM ITOMICPKHU-
BAIOIIETO BIWSHUSA BHYTPEHHETO NABIeHUI p”, ompemenseMoro mo dopmyne (16.2) win
(16.4). IIpu sTOM KpUTHUECKUE HAIPSDKEHUS Gy 1o 11.8.5 CHull I1-23-81* yBesuunBa-
10TCsL Ha AGy, olpejieisieMble 0 (hopMyIIam:

H H 2
Ay =0,19 p_D. npu P (—DCJ <12;
28 E\ 28 (16.38)

2
- 28 (D
Aoy =0,229F D, pu 1 (28 >1,2.

I[Ipr mpoBepke yCTOMIMBOCTH KOIMOUITMEHT YCIOBUN PabOTHI /71, IPUHAMAETCA TI0
JAHHBIM CITeITMATHHEBIX YKA3aHWA 1 UHCTPYKITAL.
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TJIABA 17

HAA3SEMHBIE TPYBOITPOBO/bI

17.1. OBIIME CBEAEHUA

17.1.1. OcHoBHbie monoxkeHUs. [[poMBITILIEHHBIE TPYOOIIPOBOMBI, TPOKIIAIBIBACMEIE
MO 3aBOJICKUM W MEX3aBOJCKUM TEPPUTOPUSM, IIpeIHA3HAYECHBI UL TPaHCIIOPTUPOBA-
HUS BO3/IyXa, IOMEHHOIO, KOKCOBOTO, IIPUPOIHOIO U JPYIMX Ia30B, a TAKXKE MX CMECei.
TpyOOIIPOBOIIBI COSTUHSAIOT MEXITy CODOM arperaThl €IMHOTO TEXHOJIOTHYECKOTO ITHKIIA,
pPACTIONIOXKECHHBIC B Pa3HBIX I[€Xax, a TakKXke OOBCAUHSIOT TPYOOIIPOBOJHYIO CETh IIpej-
MIPUSTUAST B 3aMKHYTBIE CUCTEMBI.

Kak 1paBuiio, IIpOMBIILICHHBIE TPYOOIIPOBOIBI HA 3aBOJCKUX TEPPUTOPHUIX ITPOKIIA-
JTBIBAIOTCS HA/I3EMHO. DTO 9KOHOMUYHO, YAOOHO MPU SKCIUIyaTallid M PEMOHTE, ITO3BO-
JISIET TIPOKJIIBIBATE JIOTIONTHUTEIBHBIE TPYOOITPOBOJBI O€3 BBIMOMHEHUS CYIICCTBCHHOMN
PEKOHCTPYKITUH.

Ilo TpOMBIIUTEHHBIM TPYOOIIPOBOJIaM B OCHOBHOM TPAHCIIOPTUPYIOT BO3YX U Ta3bl C
M30BITOYHBIM BHYTpeHHUM maBieHueM 10-500 klla (g HEKOTOpPHIX TPYOOIIPOBOJIOB
BO3MOXHO 0oJice BBICOKOE BHYTpPEHHEe HaBleHUE). ['a3bl cojiepkar MeJbuaiIirme qacT-
1Bl TIBUTH, OKAa3BIBAIOIIKME abpa3svBHOE BO3ICHCTBHE HAa CTCHKU TPYyOOIIPOBOJOB M CO3-
JTAOTIINE JIOTIOTHUTEIBHYIO Harpy3ky. Bo BpeMs skciulyataliiid B TPyOOIIPOBOJIAX MOTYT
MIPOUCXONIUTH CIIEITUPUICCKUE TIPOIIECChI, HEPEJIKO CBSI3aHHBIC C HAPYIIICHUEM IIPaBWT
9KCIUIyaTAIlUM, IIPUBOJIAIINE K TOSIBICHUIO JOTOMHUTEIBHBIX HArpy30K: BBITIAJICHUIO
KOHJIeHCcAaTa, CKOIUICHUIO OTJIOXEHWH MThLUTA, 00Pa30BaHMIO BAKyyMa U T.II.

MHorue pOMBIIIICHHBIE TPYOOITPOBOABI B 3aBUCUMOCTH OT UX Ha3HAYCHWS, HAIM-
qusd W Tuna (GyTepOBKU WMEIOT ITOBBIMICHHYIO TEMIIEpaTypy CTEHKU, ITOXOJSIINYIO JO
150°C, a B HEeKOTOphIX ciiydasax — jgo 200°C u 6onee. B CBA3M ¢ OCOOBIMHU YCIIOBUASIMUA
9KCIUIyaTallui ITPOMBIIIUICHHBIX TPYOOIIPOBOJIOB TIPU WX IIPOEKTHUPOBAHUN HEOOXOIMMO
YYUTHIBATb:

» BO3MOXHOCTh OOpAa3OBaHUS 3ara3oBaHHON 30HBI (M3-3a HEIUIOTHOCTEH KOHCTPYK-
1UI), IPEJICTARISIONICH OTIACHOCTh, OCOOEHHO IIPH ITPOKIAJIKE Ta30IIPOBOIOB BHYTPH
IOMEIICHUI

» KOPPOAMpYIOIce BO3JCHUCTBIE KaK HAPYXHOM, TaK W BHYTPEHHEH cpesl, OCOOEHHO
MIPY HATUYHUK B HUX CEPHI U JIPYTUX arpecCUBHBIX IIPUMECEit;

» abpa3sWBHOE BO3J/IEMCTBUE ITOTOKA B3BEINMEHHBIX B TA3¢ YACTHII,

o BIMIHUEC HA COOPYXCHUE TeMIICPATypHOTO peXmMa (KaK TEXHOJIOTMYECKOro, TakK W
atMochepHOro).

TpyGoIIpoBOJIBI COBMECTHO € OMOpaMi, OOOPY/OBAHUEM, YCTPOMCTBAMHU JUISI UX 0O-
CITYXKWBAaHUSI, JIECTHUIAMU, IUIOIIAJKAMM COCTABISIIOT TaK HA3BIBAEMYIO TPYOOITPOBOJI-
HYIO crucTeMy. lIpuMeHsieMble B CTPOUTEIIBCTBE TPYOOIIPOBOIHBIE CUCTEMBI MOXHO pa3-
JIETUTh Ha JIBE TPYIIIBI: CUCTEMBI, COCTOSIIIE M3 OOJBIIOTO YKcia TPyOOIIPOBOJIOB Ma-
JIBIX JTAAMETPOB, JIJIST TIPOKJIAJKU KOTOPBIX TPeOyeTCs YCTPOMCTBO CITEITHATBHBIX ITPOJIET-
HBIX CTPOCHUI — CUCTeMa ICTaKaIHOW MMPOKIAJIKH; CUCTEMBI, MMEIOIIHE B CBOEM COCTABE
TPYOOITPOBO/IBI OOIBIINX TMAMETPOB, KECTKOCTh KOTOPBIX UCIIONB3YETCS IIpU padoTe Ha
H3THUO-CcHCcTeMa OAIOYHOU ITPOKITAIKN.

IIpu scTakamHOM IPOKIAIKEe cUcTeMa TpyOOIIPOBOJOB YKIA/IBIBACTCS Ha CIICITHATE-
HBbIE HECYIHUE TIPOJICTHBIE CTPOCHHUS, KOTOPHIE IPEACTABISAIOT COOOM ITPOCThIe WMHXKEHEP-
HbIe coopyxkeHus (puc.17.1). Takure cUCTEMBI MOMYIMIN IMTUPOKOE PACIIPOCTPaHEHUE Ha
MPEIIPUSITUSIX XUMUUECKOM, SHEPreTHICCKOM, HEDTSIHOM U IPYTHUX OTpacieil IpOMBIIII-
JICHHOCTH, TJIe OHU BKIIOYAIOT B ceOsl OOIBINOE KOJIMIESCTBO TPYO Pa3HBIX JUAMETPOB (OT
50 -100 MM 10 2-3 M).
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TemnepamypHotti 040K

Puc.17.1. TpyOomnpoBogHas cucTeMa 3CTaKaaHOMW IMPOKIaAKNA
1 — TIpoJIeTHBIe CTPOEHUA; 2 — HEeTOIBUKHASI OIOPA CUCTEMBI; 3 — ITPOMEXYTOUHBIE OTIOPHI

IIponeTHBIE CTPOCHUS — ICTAKAJBI BBHIMOJIHSIOT, KAk IIPABWIO, B BUJE MPOCTPAHCT-
BEHHBIX CTEPXXHEBBIX KOHCTPYKITHM, rabapuThl KOTOPBIX 3aBUCAT OT IIOIIEPEYHOIO ceve-
HUS TPYOOITPOBOMHOM CcUCTEMBI. batouHast IpokiIaKa 3HAYATEIRHO SKOHOMHYHEE, TaK
Kak TpyOOIIpOBO OOIBIIOTO JAMAMETPA OJIHOBPEMEHHO HCITONIB3YETCS] KaK HeCyIasi KOH-
CTPYKIIAS, HA KOTOPYIO OITMPAIOTCS BCE COIYTCTBYIOIINE TPyOOIIpOBOBL. B aTOM ciyuae
HeCyIlue W TeXHOJIoTHYeckue (hyHKITMM BEIYIIEro TPYOOIIPOBOJA COBMEINAIOTCS, IIpe-
Bpalnas pa3eabHble KOHCTPYKIIMYU B eMHBIN O10K (puc.17.2).

Oco KoMnercamopa

5 1 5

N

%
f

TemnepamypHotti 040K

Puc.17.2. TpybonpoBogHasg cucTeMa 0aI0YHON IIPOKIaaIKKu
1 — COTMyTCTBYIOIIHE TPYOOTIPOBOIBL; 2 — TPYOOIIPOBO, BepXHETO dpyca; 3 — TOIBecKa;
4 - TToCKWe OTOPHI; 5 — HEeTIOABMIKHAS OITOpa BepXHeTo gpyca; 6 — HeTIOJBMKHAS OTopa
CHUCTEMBI; 7 — OIOPHI Y KOMITEHCATOPOB

17.1.2. KoMmoHOBKa TpPyGOMPOBOIHBIX CHUCTEM OCYINECTBISETCS B COOTBETCTBUU C Te-
HEPAIBbHBIM TUIAHOM KOHKPETHOTO MPEIIIPUITHS, TIPH STOM JIOJDKHBI YUUTHIBATHCS Clie-
JIyto11iie TpeOOBAHUS: ONTUMAIbHAS IPOTSHKEHHOCTh TPYOOIIPOBOJIHBIX CUCTEM; BCE TPY-
OOITPOBOJIBI, BKIIOYAS TEIUIOCHIOBBIC, a TaKXe IIPOYME CETH ITPOBOJSAT €IUHBIM KOM-
MMaKTHBIM KOPHUIOPOM; BBIOpAHHBIN ITUIAH Tpacchl HE IIPEISITCTBYET NMATbHEHIIEMY ee
pacCIIMpPeHUIO; MPUHATAS cXeMa TPYOOITPOBOMHON CUCTEMBI OOECTICUMBACT IIepefaqy MU-
HUMAaJbHBIX YCUIWA Ha OIOPBI M IIPpUMBIKAOIIee 000OpyIOBaHKe; YCTaHABIMBAEMOE 000-
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DPY/JIOBAHWE W KOHCTPYKIITUH TPYOOITPOBOIHBIX CUCTEM ITO3BOJSIOT YBEIUYUTH OOBEM 00-
CITYXKWBAIOIUX arperaroB M WHTCHCU(BUKAIIUIO TEXHOJIOTHUYECKHX ITPOIIECCOB; TEXHOJO-
TUYECKON CXeMOU TPYOOIIPOBOIHBIX CHUCTEM IIPEAYCMATPHUBACTCS BO3MOXHOCTH OTKITIO-
YeHUS OTJIEIBHBIX arperaToB MPU HOPMAIBHON paboTe OCTAITBHBIX.

OCHOBHOI BOIIPOC TP KOMIIOHOBKE TPYOOITPOBOJHBIX CUCTEM — BBIOOD THIIA U CXE-
MBI PACCTAHOBKH OITOP, KOTOPHIE 00ECIIEYNBAIOT YCTOMYMBOCTD U HEM3MEHSIEMOCTh BCel
cucTeMbl. THUIIBI OTIOp OBIBAIOT PA3HBIMU W 3aBUCST OT MHOTHX KOHCTPYKTHUBHBIX U KOM-
MNOHOBOYHBIX (pakTopoB. Kiaccudukaimsg omop mgaHa B Tada.17.1, rje yCIOBHO YYMTHI-
BAIOTCS JIMIIF OCHOBHBIC JTUHEHHBIC CBSI3M, HAKJIAJbIBaEMBbIe OTIOPOM Ha TPYyOOIIPOBOJ —
OJTHOM B BEPTHKAIBHON M JIBYX B TOPU3OHTAIBHOM TulocKOCTAX. Ha prc.17.3 rmokasaHbl
THITBI OIIOP, COOTBETCTBYIOIINE STOM KIACCUDUKAITAMN.

Tabmma 17.1. Kitaccudukarust oriop TpyOoIIpoBOIOB

Kiaccudunmpyemsorit
TIpU3HaK

KoHcTpykTBHag
cxema

Pacuernag
cxeMa

10 KOHCTPYK-
THBHOMY
peIIeHuIo

TI0 pacio-
JIOKEeHHIO B
TeMIlepaTyp-
HOM OJIOKe

XapakTep pabOTHI

a) 6)

ay Magrau-
KOBEIe

0) IlomgBecku

IIpomexy-
TOYHBIE

Ormopa BOCTIPUHMMAET TOJIHKO
BEPTHKAIBHYIO HATPY3KY, JO-
myckasi TepeMelleHus Tpyoo-
MPOBOIOB B TOPU3OHTAILHOMN
TTOCKOCTH

=]

Ilnockue

IIpomexy-
TOYHBIE

Ilpu pacyeTHOll cxeme IO
TUIY "@" OIopa BOCIIPUHUMAET
BepTUKATBHYI0O W  TOPU3OH-
TaTbHYI0 Harpy3Kd B CBOeH
TTOCKOCTH, JOTTycKas CBOOOI-
HBIe TIepeMeleHus TpyOoIpo-
BOJa BAOIb OCH  TPaccChl.
Ilpu pacyeTHOil cxeme IO
TUIy "0" omopa JOMOJIHUTEIb-
HO BOCTIPWHUMAET YCWIIWS,
BO3HHKAONMEe W3-3a U3ruda
OMOPEI B HAMPaBIIeHWH OCH
Tpaccwl

a

T
L
f
T

IIpocTpaHcT-
BeHHBIE

Kounesnie

Ormopa BOCIPUHMMAET BEPTH-
KaJIbHYI0 HATpy3Ky M Bce
Harpy3KH B TOPHU3OHTAILHOMN
IUTOCKOCTH; TlepeMelieHni
TPyOOIIPOBOAA HE MOIYCKAET

=

IIpocTpaHcT-
BeHHBIE

IIpomexy-
TOYHBIE

Omopa BOCTIpUHHMAaeT BEpTH-
KaJbHYI0 Harpy3Ky ¥ Bce Ha-
TPY3KH B  TOPU3OHTAIIBHOI
TTOCKOCTH, JOTycKaeT Iepe-
MellleHus TPyOOoIIpoBoma OT-
HOCUTEITFHO OTIOPHl B TOPH-
30HTAJIbHOH IDTocKocTH. I1pu-
MEHSeTCA TIPH CKONB3ANNX U
KaTKOBBIX OTIOPHBIX YaCTIX

11 puUMCcYaHHUC. Bce cBia3u B PaACUYCTHBIX CXeMaX ABIIAI0TCA YIIPYTOIIOAATINBBIMH.
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Puc.17.3. Tumsl onop TpyooIpoBoI0B
1 — TpyOoIpoBOA; 2 — TpeXCBsI3HAd OIopa C OTpaHMYEHHON peakiiMel; 3 — TpeXCBI3Hasg KOHIeBasg
omopa; 4 — AByCBA3HAad IIapHUpPHAS OoTopa; 5 — ABYXCBA3HAS 3allleMyIieHHas Ommopa; 6 — ABYXCBSI3-
Hag oIopa ¢ OTpaHUYCHHON peakiluer

Hawubosnee skoHOMWYHAS B OOJBIITMHCTBE ClydyacB OalouHas MPOKIIAJIKA IIPEJIIo-
JlaraeT, Kak OTMeYalloch, UCIOIB30BAHNE M3TMOHON XECTKOCTH TPYOOIIPOBOJIA MAKCH-
MaJTbHOTO JHMaMeTpa M3 Bcero mydka Tpyd. DToT TpyOoIIpoBoj OOBIYHO UMEHYETCS Be-
nyimuM. BO3MOXHOCTB OCYIIECTBICHUST OATOYHOU TTPOKIAJKIU OIIPEIEISIeTCS CIeIyIO-
IMUMH YCJIOBUSMU: B ITOTIEPEYHOM CEUYCHUH ITyuKa TPYyO JOJDKHA OBITh Tpyda, CIIoco0-
Has CaMOCTOSITEIbHO BOCIIPUHMMATH YCWINS B IIPOJETE MEXIY OIOpAMH; COITYTCT-
BYIOIIIME TPYOBI JTOIKHBI OBITH PACIIONOXEHBI TaK, YTOOBI MOXHO OBLIO TIPUKPEIIUTH UX
K OCHOBHOI TpyOe; TeHepalbHBIH IUIaH U MOI3eMHBIE KOMMYHUKAIIMH JTOJIKHBI TTO3BO-
JISTH YCTAHOBKY OIIOp HA PACCTOSHUM, OIIPE/IEIsIeMOM HECYIIeH CIIOCOOHOCTHIO BEIy-
LIt TPpyOHIL.

OnHOM W3 IMIABHBIX 3a7la4 PaITMOHATBHOTO KOHCTPYKTHMBHOTO PEIeHUS TpyOOIIpo-
BOJIHOM CHCTEMBI HpH OATOYHOHN ITPOKIIAJKE SBISIETCS BHIOOP KOHMUTYPAITMH TPACCH B
wiaHe U mpoctpaHcTBe. [Ipu 3TOM Tpacca JOJDKHA MUMETh HAMMEHBINYIO JUIMHY, 4 Ha-
MIPSDKEHUS B TPYOOIIPOBOJIE M YCUUIIHS, TIepe/laBaeMble Ha OITOPHI OT BHEIIHUX HArpy3oK
W OT TEeMIICpaTypPHBIX IIepEeMEeICHUH, MOJDKHBI OBITh MUHUMAJIbHBIMU. B pallMoHaAIBHO
CIIPOEKTUPOBAHHON CUCTEME YCIIIHS, IepeflaBacMble TPYOOIIPOBOJIOM Ha 0OOpYIOBaHME,
HE JOJDKHBI IIPEBOCXOJUTH 3HAYCHUM, OIPEe/ISIEMbIX €r0 TeXHUYECKUMHU JIAHHBIMU, a
yCUIIUS, MepenaBacMble Ha (ByHIAMEHTBI OIOpP, 3HAYCHUI, OOCCIICUMBAIONINX BO3MOX-
HOCTH MX BBITIOJHECHUSI.

Hampsokenust m ycwinsi, BbI3BAHHBIC BHEITHUMHU Harpyskamu, 3¢dekTuBHO peria-
MCHTHUPYIOTCSI ITyTEM PAITMOHAIBHO CKOHCTPYMPOBAHHBIX U PACCTABICHHBIX OIOp. YCH-
JIUST OT TEMIICPAaTYPHBIX BO3JICUCTBUIN B 3HAYMTEIBHOM CTEIIEHN OIIPEIEIISIOTCS BO3MOX-
HOCTBIO CUCTEMBI COIIPOTURIISITHCS TeMIlepaTypHbIM gedhopMaiiisaM. Takas BO3IMOXHOCTH
XapaKTepU3YETCS CTEIICHBIO KECTKOCTH CHUCTeMBl. [loaToMy olMH M3 CIIOCOOOB yMEHB-
MMeHUS YCWINH U TEeMIIepaTypHBIX JiehopMaIiiii — CO3JIAHUE CXEMBI, COCTOSINEH U3 OT-
JIETBHBIX YYACTKOB TPYOOITPOBO/Ia PA3HBIX HAIIPABICHUN M MUMEIOIIEH MaIyi0 XECTKOCTb.
Takue cucTeMbl MOTYT TIOJIHOCTBIO YUIM B OOJBINEH CTEIIeHH KOMIICHCHUPOBATh TeMIIepa-
TYpHBIC VIIMHCHUS, HE IIepe/iaBast IIpH 5TOM 3HAYMTEIBHBIX YCWINH Ha omopbl. OHAKO
MIPY IPOEKTUPOBAHUU TPACC OOJIBIION MPOTHKEHHOCTH, HACHIIICHHBIX TEXHOIOTMISCKIM
00OpYJIOBAHWEM, CO3/IaTh ITOJTHOCTBIO CAMOKOMIICHCHUPYIOIIYIOCS CXEeMY CIOXHO. B
OOJIBIIMHCTRE CJIYYaeB 3TOMY IIPEISITCTBYIOT YCJIOBHUS T€HEPATbHOTO IUIaHA, YTO MMEET
0ocoboe 3HAYCHHME TIPU ITPOKIIAIKE TPACC II0 3aBOJICKUM TEPPUTOPUSIM, U JTOIMOTHUTEIb-
HBIE 3aTpaThl, CBA3aHHBIC C YBEIMICHUEM JUIMHBI TPACCHI.

Ecayr HEBO3MOXHO CO3/IaTh CXEMBI, MMEIOINE HUZKYIO XECTKOCTh U KOMIICHCHUPYIO-
IMe TeMIIepaTypHble YIUTHHEHUS, TO OJHUM M3 CITOCOOOB YMEHBINCHUS YCWINH MOXET
OBITh MCKYCCTBEHHOE ITOHIDKCHUE KECTKOCTH CUCTEM BBEIICHUEM TMOKWX VTN ITOBIIK-

453



HBIX COCIMHEHWI OTACHBHBIX YIACTKOB TPYOOIpoBoma. TaKUMU COCTUHEHUSIMUA CIIY-

JKaT KOMIICHCATOPHI — YCTPOMCTBA, CHIDKAIONINE OOIMYIO JKECTKOCTh CUCTEMBI M BOC-

IIpUHAMAIONNe ee AehopMallil BCIEACTBIAC W3MEHEHMSI CBOEU UIMHEBI WM 3a CUYET

ITOBOPOTa. B HEKOTOPHIX CIyIasX B CAMOKOMIICHCUPYIOINAX CHUCTEMax JOIMOTHUTEIHHO

clIelyeT YCTAaHABINBATh KOMITCHCATOPHI I YMEHBIMEHWI YCWINK Ha oIopax WIA B

IIPUMBIKAIOIeM O0OpYIOBAaHNU. B I1eI0M YCTAaHOBKA KOMIICHCATOPOB PEKOMEHIYETCS

B CIEAYIOIIAX CIYIasx:

o KOITla II0 YCIOBWSIM TeHEpalbHOTO IUIaHA HEBO3MOXHO CKOMIIOHOBATH CHUCTEMY C
JIOCTATOYHO HU3KUAM ITOKa3aTelleM KeCTKOCTH;

o KOIJla pacueT CUCTeMBI Ha CAaMOKOMIICHCAITHIO TIOKA3al HaIWdWe UPe3MepHO OOIh-
X YCWIMH Ha OITopax M HAIPSTKeHU B TPYOOIIPOBOJIE;

o ©CITA TIpUMEHEHWe CUCTEMBI ¢ KOMITeHcaTopaMu 3¢hHeKTUBHO IKOHOMUICCKH,

o TIPW PEKOHCTPYKITUA WM U3MEHEHUM CXEeMBI JeHCTBYIONIX CUCTEM.

B zaBucmMOCTH OT BEIOpAaHHOM CXeMBI, a TaKXKe OT KOJINIECTBA KOMIICHCATOPOB U
MeCT X YCTAaHOBKHU TPYOOIIPOBOMHEIC CHCTEMEBI MOTYT 00IaIaTh pa3Hoit XecTKocThio. Ilo
CTeTICHH XKECTKOCTH MX MOXHO KIAcCHPUIIMPOBAThL CASAYIONIIM 00pa3oM.

Tubkue - CHCTeMBI ¢ BeCbMa HU3KOM XECTKOCTHIO, CIIOCOOHEBIC CaMOCTOSITEIHLHO
MOJIHOCTBIO KOMITCHCHPOBAThL TeMIIepaTypHbIe VIIUHECHUS B pe3yibTaTe M3rnbda W IIOBO-
pota. TeMIlepaTypHEIe HAIPSDKEHMWS 3/IeCh MOTYT OBITh YMEHBIIICHEI TOJHKO PaIlAOHATD-
HOIf pacCcTaHOBKOM OITOp, YMEHBIIICHNEM HX JKEeCTKOCTH, COKpaIllcHNeM OTpaHUICHU Ha
KOHIIEBBIX M IPOMEXKYTOUHBIX OIopaX. Takue CHCTeMBI He TpeOYIOT NOIOIHUTEIHHOTO
CHIDKCHMS KECTKOCTH IIyTeM YCTAHOBKK KOMIICHCATOPOB.

Ilapuupneie — CHCTEMBI, B KOTOpBIC YMCHBIICHHUE TeMIICPATYPHEIX HAIIPSDKeHMIH
JTOCTUTAETCST YCTAHOBKOM KOMITCHCATOPOB, pabOTAIOITUX Ha M3TH0.

IIpodoavro-nodsudcHbsie — CUCTEMBI, B KOTOPBIX TeMIIepaTypHBbIC VIUIMHCHWS ITOTHO-
CTBIO BOCIIPUHHUMAIOTCSI KOMIICHCATOPAMHM, CIIOCOOHBIMHM M3MEHSTH CBOIO [UIMHY IIO Ha-
MIpaBICHUIO IIepeMeIleHUsT TpyOoIlpoBoaa. HeIroaBIKHbIe OIIOpPHl B TaKWX CHCTeMax U
IpUMBIKaloniee 000pyIoBaHNe BOCIIPUHUMAIOT JIUIIH YCIIAI paclopa KOMIIeHcaTopa.

W3 TpyGoIIpoBOIHEIX cHCcTeM, paboTaIONINX IPH HU3KOM JaBIcHUI, HanboIee pac-
MIpPOCTpaHeHBl THOKME W MPOIOIbHO-IIONBIDKHBIC. HacHIIIeHHOCTh OMM3KO pacIIoo-
XKEHHOTO OOOpYIOBAHUS, IIPOCTHIC KOHCTPYKIIMM KOMIICHCATOPOB HHU3KOTO ITABICHUS
CO3/1a1I0T OJaronpUSITHEIC YCIOBUS TSI MX IMpUMeHeHWA. 1IpomonbHO-TOABIDKHEIC CHUC-
TeMBl IMHPOKO IIPUMCHSIOT TaKXKe IIPH PEeKOHCTPYKIIMK U YIIMHEHUU TPYyOOIIPOBOI-
HEIX CUCTEM.

B mexoToprIx ciryvasx BecbMa 3¢ (eKTUBHO IPUMEHEHNE CXeM ¢ MIApHUPHBIMUA YCT-
poiicTBaMU — MAPHUPHBIMI KOMIIcHcaTopaMu. [IpernMyIIecTBO TaKMX KOMIICHCATOPOB —
Malasi BeIMUMHA YCUIW, IepelaBacMbBIX Ha HEIIOABIDKHBIC OIIOPHI. YCHIINS, BBI3LIBAC-
MBIE PAcIIOpPOM OT BHYTPECHHETO JABICHUS, IIOTHOCTHIO BOCIIPHHUMAIOTCS COSTMHUTEIb-
HBEIMHA CBI3IMH. KOMIIeHCHpYIOMas CIIOCOOHOCTh CHCTEMEI B 9TOM CIIydae 3aBHUCHUT OT
JTOITYCTAUMOTIO YIJIa PACKPBITHA JTWH3EL KoMIIeHcaTopa. OMHAKO CXeMEI TPyOOIIPOBOIOB C
MIapHUPHBIMA KOMIICHCATOpaMM II0Ka He HaIlIA IMHUPOKOTO IIPUMEHEHHUS B CHCTeMax
MIPOMEIIIICHHBIX TPYOOIIPOBOIOB OOIBIIOTO AUAaMeTpa. B 3HAUYMTENBHOU CTEIICHN 3TO
OODBSACHSIETCS IIPOCTPAHCTBeHHON KOHPUTYpaIlueil CUCcTeM, UTo TpebyeT OOIBIIOro KOIH-
YecTBa MIAPHUPOB U 3HAYNTEILHO YCIIOKHSICT MX YCTAHOBKY.

KommmonoBounyio c¢xeMy Tpacchl BBIOMPAIOT, HCXOMS W3 CHEAYIONNX ITOTOXKCHITIA.
Mecta m3MeHeHMsT HAIIpaBIeHUI Tpacchl palliOHAIBHO HCIIOIB30BATh I CAMOKOMIICH -
carmmut. lIpsgMommHeiinbple yIacTK pa30MBaIOT HEIIOIBIDKHBIMU OIIOpaMM Ha TeMIlepa-
TYpHBIE OJIOKH, JUTUHY KOTOPBIX Ly OIIPEIEIISIOT, UCXOAS U3 KOMIICHCUPYIOIIEH CIIoco0-
HOCTH YCTAHOBJICHHBIX KOMIICHCATOPOB IO Ta01.17.2 ¢ yYeTOM KOJIMYECTBA BOJH H. YC-
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JIOBHBII IIepenaj TeMiieparypsl 3aech mpuHgaT = 100°C. Ilpn MHOM Iepenaje TeMmIepa-
TYpBl Af; MAKCUMAIBHBIC PACCTOSHUA MEXJY KOHIIEBBIMHU OIOpPaMU OIIPEIEIIIOTCS YM-
HOXEHWEM [aHHBIX Tam.17.2 Ha KosdhduimeHnt K= Af/Af. JlnuHa TeMmIepaTypHOTO
OJToKa ompeeeTcs 1Mo (hopMmyIie

L=IL)K.

Taomma 17.2. MakcuMaIbHEBIC PACCTOSHIST MEXKIY HeTIOABIIDKHBEIMH OIIOpaMM
Ha IIPIMOIUHENHBIX yIacTKaxX TpyooIIpoBoaa

,Z[I/IaMeTp PaCCTOHHI/Ie, M, IIpHU KOJIMYECTBE BOJIH KOMIICHCATOPOB
TPYGHL 1 [ 2 | 3

MM IIPpHU TOJIIIHWHE CTEHKHW KOMIIEHCATOpa, MM
4 5 6 4 5 6 4 5 6
630 34 26 22 68 52 44 102 78 66
720 33 26 21 66 52 42 99 78 63
820 32 26 21 64 52 42 96 78 63
920 32 26 21 64 52 42 90 78 63
1020 32 25 21 64 50 42 96 75 63
1120 46 37 31 92 74 62 138 111 93
1220 46 36 31 92 72 62 138 108 93
1320 46 36 31 92 72 62 138 108 93
1420 45 36 30 90 72 60 135 108 90
1520 45 36 30 90 72 60 135 108 90
1620 44 35 29 88 70 58 132 105 87
1720 44 35 29 88 70 58 132 105 87
1820 44 34 29 88 68 58 132 102 87
2020 44 34 29 88 68 58 132 102 87
2220 42 34 28 84 68 56 126 102 84
2420 42 33 28 84 66 56 126 99 84
2520 42 33 28 84 66 56 126 99 84
2620 42 33 28 84 66 56 126 99 84
2820 40 32 27 80 64 54 120 96 81
3020 40 32 27 80 64 54 120 96 81
3220 40 32 27 80 64 54 120 96 81
3520 40 32 27 80 64 54 120 96 81

Buyrpu TemrieparypHoro OJOKa YCTAaHABIWBAIOT IIPOMEXYTOYHBIE OIIOPEL, PacCTOS-
HUE MEXIY KOTOPBIMH OIPEIEIETCS HECYITEN CITOCOOHOCTBIO BEAYIIETO TPYOOIIPOBOIIA,
Harpy3Koi, TUIIOM OIIOp W WX CIIOCOOHOCTBIO ODECIIEYUTh BOCIIPUATHE TEMIIepaTypPHBIX
nepeMenieHnit. Ha puc.17.4 npuBeeHbl IPUMEPBl KOMIIOHOBOUHBIX CXEM Pa3HBIX Tpacc.
B oOmmem ciayvyae paccTostHUEe MEXITY HETTOABIKHBIMU OITOPAMU MOXET OIIPENCIIThCS T10
¢opmyire:

P
aA?

e A — IMoJe3Hass KOMIICHCUPYIOIAs CIIOCOOHOCTh OJTHOM BOJHBI JUCKOBOTO KOMIICHCA-
Topa (cM.11.17.3.4) cM; # — YMCIIO BOJIH KOMIIEHcAaTOpa; Af — pacUeTHBIN TeMIIepaTypHBIH
mepenan; o — KO3(pUITUCHT JMHEHHOrO paciupeHns MaTepraia BeayIero TpyooIpo-
BOJIA.

B 3aBUCHMOCTH OT KOMIIOHOBKH ITOIIEPEYHOTO CEUYCHUS TPYOOIIPOBOJHBIX CHUCTEM
MOLYT BBIOMpAThCS pa3IMYHbIC BApHUAHTHI MX ITocTpocHKUd. Ha puc.17.5 mokasaHsbl Holie-
peUYHbIe CEUYCHMS XapaKTePHBIX TUIIOB, K KOTOPBIM MOXET OBITH CBEJIECHO OGOJIBITHMHCTBO
BCTPEUAIOIIUXCS B IIPAKTHUKE TTOTIEPETHBIX CCUCHUH TPYOOIIPOBOIHBIX CUCTEM.
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Puc.17.4. KOMIIOHOBOUHBIE CXeMBI TPacc
1 — mockag omopa; 2 — HeToABMXHAg oropa: 3 — cKoNb3dIias omopa; 4 — MagsTHUKOBAs OTIopa;
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Puc.17.5. Tumnsr (I-VI) momepedHbIx ceueHmit Tpyoo-
TIPOBOMHBIX CHCTEM

5 — KOMIIeHcaTop

Tun I 1lpu OIarolpusiTHBIX YC-
JIOBHSIX TEHEPATBHOTO TUTAHA CHUCTE-
Ma peliaeTcs CIIOCOOOM OalOYHOIM
MIPOKJIAJIKA ¢ YCTAHOBKOM KOMIIeHCA-
TOPOB Ha TIPSIMOJIMHEHHBIX yJacTKax
(puc.17.6). KommeHcaropsl paciio-
JIararoT, KakK MpaBUIIO, MEXIY JIBYMS
OJIM3KO PACTIOIOXCHHBIMI ITPOMEXKY-
TOYHBIMHM TUIOCKUMH ormopamu. Jlo-
IycKaeTcsl yCTAHOBKAa KOMIIEHcATOpa
M0 OCH TIPOCTPAHCTBCHHOM OITOPHI.
IIpu sTOM oOmMpaHKe TPYOOIIPOBOIA
Ha OJIHY BETBb JIOJDKHO OBITH HEIIOJI-
BIDKHBIM, & Ha JIPYIyI0 — IIOJBIK-
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HBIM. PaccTosgnme MeXIy pOMEXKYTOUYHBIMU OIIOPaMU OIIpeeIsIeTCs HeCyeil crrocon-
HOCTBIO BEAYIIEero TpyOoIlpoBofa. ECIM STOT MpoNeT OKa3bIBAeTCI HEIOIYCTUMBIM JUTS
BTOPOI TPYOBI, TO TIPUMEHSIOT JOTIOTHUATEILHBIC TOABECKI. BepXHUIT Pl TeXHOIOTHIE-
CKUX TPYOOITPOBOJOB OIIpacTCsS HA CUCTEMY KPOHINTEHHOB, IMPUKPEIUICHHBIX K BEIy-
meMy TpyborpoBoay. Ommpanwe Tpy®O Ha KpPOHINTEHHBI MOXET OBITh ITOABIDKHBIM
(CKONB3INAM WK Ha KaTKax) WM HEeTIOIBIKHEIM.
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Puc.17.6. KOHCTpYKTHBHASA cXeMa IIpU TOIEPeUHOM CeUeHUU THIl [
1 — cOTyTCTBYIOIIHE TPYOOTIPOBOIEL; 2 — TPyOOITPOBOA BEpXHETO sSpyca (Bemylnuii); 3 — TpyOOTIpoBOIL
HITKHETO Apyca; 4 — TJI0CKHe OTIOPHI COMYTCTBYIOIIHX TPyOOTIPOBOAOB; 5 — HETIOMBUXKHAS OTOPa COIyT-
CTBYIOIINX TPYOOTIPOBOMIOB; 6, 7 — COOTBETCTBEHHO HEOABILKHAS U ITPOMEXKYTOUHBIE OTIOPHI CHCTEMBbI

Tun Il. CucteMa pellaeTcd Takke MO OaTOYHOU CXeMe C YCTPOHCTBOM JIOITOTHHK-
TEJIBHBIX OIOp JUTS TPYyOOIIPOBOJIOB HIDKHETO SIpyca. DTH OITOPHI BBIIOIHSIOT B BUIE
IUTOCKUX KavalolUXCs paM IIPH OJHOM SIpyce TPYO U IIPOCTPAHCTBEHHBIX MM ILIOCKUX
3aKPEIUICHHBIX paM IIPH YKCIIe SIpycoB Oosiee opHOTO (prc.17.7). B cBs3M ¢ BO3MOXHOCTBIO
OJTHOCTOPOHHEH Ieperpy3Ky paM X BEPTUKATBHBIC 3JIEMEHTHI BBITIOIHSIOT KECTKIMU.
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Puc.17.7. KoHCTpyKTUBHAsA cxeMa IIPHU MOIepeuHOM CeUeHUM Tum I/

1,7, 8§ - comyTcTByI01IIHe TPYOOTIPOBOIEL; 2 — BEMYIIUI TPYOOIIPOBO; 3 — HETIOMBIIKHAS TIOCKAS TIOJIBECKA;
4, 5 — COOTBETCTBEHHO TIPOMEXYTOUHBIE W HETIOMBIDKHBIE OTIOPhI CUCTEMBI; 6 — TIONBECKA B BIE PAMBI
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Tun I1I. 3pech clielyeT pa3adyarh JBa CIy4as: BCe TPYyObI SKCILIYAaTUPYIOTCS TOJBKO
OJTHOBPEMEHHO W WUMEIOT OJIMHAKOBBINA TeMITEPATypHBIH PEXUM; TPYOBI MOTYT SKCILIyaTH-
pOBaThcsl HEOJHOBPEMEHHO WJIM MMETh pa3Hble TeMIIepaTypHbIe PeXUMBL. B riepBoM ciy-
yae CHCTeMa pellaeTcsl aHAIOTWMYHO IollepeyHoMy ceveHuio Tura I. Bo Bropom ciydae
TaKoe PeIlleHHUe MOXKET IPUBECTH K MepeKocaM, 3aKpyUMBAIOIIAM ITIPOMEXYTOUHBIE OIIOPHI.
Bo u3bexaHne 3TOr0 MOXHO PEKOMEHJIOBATh HECKOJIBKO pelneHuit. [lepBoe — 1mmocTaHoOBKa
IO Beel Tpacce MPOCTPAHCTBEHHBIX OIOP C TTO/IBIDKHBIM OlMpaHueM TpyO. Takas cxema B
CBSI3M CO 3HAYUTEIHHBIMU TOPU3OHTATBHBIMU HATPY3KAMU OT TPCHUS IIPUBOIUT K YTSDKE-
JICHHIO oTlop U (yHIaMeHTOB. BTopoe — WCITONB30BaAHME OJTHON TPYOBI JUIST 3aKpeIUICHUS
ee 3a MMPOMEXYTOUYHBIE TUTOCKHUE OITOPhI. OCTalbHBIE TPYOBI MOJBEITHUBAIOT K CIEITHATBHOMN
HajicTpoiike (puc.17.8) b0 ONUpaioT Yepe3 MOABIKHBIC OTIOPHBIE YacTu. [Ipu mpokiaike
JIBYX TpyO MOXHO IPHHSTH CXEMY, MOKa3aHHYI0 Ha puc.17.86. OmHa Tpyda MCIIOIB3YeTCS
JUIST 3aKPETUICHIMS BETBEH OITOp, BTOPAST OTIMPACTCS TTOJIBIKHO.
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Puc.17.8. KoHCTpyKTUBHAsA cxeMa IIpHU MOIepeuHoOM cedeHUu Tuim 117
1 — TpybompoBOi-pactiopka; 2 — moakoc; 3, 4 — COOTBETCTBEHHO TIPOMEXYTOUHBIE W HETIOIBIXKHAS
OTIOPEL; @ — TIPU OCEBOM TIOJIOKEHUW «BeAyIneil» TpyObl; 6 — TpU OOKOBOM TOJIOXKEHUH

Te—n W
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Tun IV otimyaercs oT tuna 11 Hammarem BTOporo spyca Tpyd OOJBIIOrO JTHUaAMETPa.
CurcreMbl ¢ OJIMHAKOBBIMUA TEMIIEPATYPHBIMU PEXUMAMU BCEX TPYO BCTPEUAIOTCS PEIKO.
TTosTomy 110 Beeit Tpacce Iieiecoo0pa3Ho IIpUMEHEHME TTPOCTPAHCTBEHHBIX OIOp € MO/I-
BIDKHBIM OIHUpaHreM Tpyd. BO3MOXHO Takke aHAIOTUYHOE IIPUHSTOMY PEICHUE JUIS
Trma 111 ¢ moaBeckamm.

Tun V. llonepeuHoe ceyeHHWE ¢ OOJBIIMM YHCIOM TPyO HEOOJBIIOTO IUaMeTpa
pe/ronaraeT MIpUMeHEHNE ICTAKAIHON TIPOKIAIKYU ¢ YCTPOHUCTBOM CITCITMATBHBIX TIPO-
JICTHBIX CTPOCHUM ¥ TIOJBVDKHBIX OTIUPaHU TPYO.

Tun VI. KOHCTPYKTHBHAS CIOXHOCTh 3aKPCILUICHUS BCEX COIIYTCTBYIOIIMX TPYOOIIpO-
BOJIOB K OCHOBHO# Tpy0e BBI3BIBACT HEOOXOJIUMOCTh YCTPOMCTBA IMTPOJETHBIX CTPOCHUI C
PACTIONIOXEHHUEM TI0 UX BEPXY TPYOOIIPOBOIOB OOJIBINIOTO JHUaAMETPA.

Tun VII. Hebopliie auaMeTpbl TPYOOIIPOBOJIOB IIPEAIIONATaI0T YCTPOMCTBO 0OJIEr-
YEHHBIX ITPOJICTHBIX CTPOCHUI, OCHOBHBIM HA3HAYCHUEM KOTODPBIX SBISICTCS OTpaHITIC-
HUE IIPOTUOOB JIJIsI CO3JIAHUST HETIPEPHIBHOTO OJTHOCTOPOHHETO YKIJIOHA.

TexHOMOTMIECKUE COITYTCTBYIOIIHE TPYOOITPOBOJIBI CO3AI0T 3HAYUTEIBHBIC HATPY3KHU
Ha CUCTEMY, BEJIMYMHA KOTOPBIX 3aBUCHUT OT B3aMMHOTO PACITONIOXEHHUS OCHOBHBIX OTIOD,
OITOp COITYTCTBYIOIIUX TPYOOIIPOBOJIOB M KOMIIeHCATOPOB. losTOMy, pallMoHaAIBHO pac-
rmojlarasi 9TH 2JIEMEHTBl CUCTEM, MOXHO B JIOCTATOYHO IIUPOKOM [IMATIA30HE W3MEHSITH
Harpy3Ku Ha OTIOPHI.

17.1.3. Marepuajibl KOHCTPYKIMA. BBIOOp MapKu CTanuy Ui TPYOOITPOBOJIOB OCYITECT-
BJISIIOT B 3aBUCUMOCTH OT paifoHa CTPOUTEIBCTBA M BHYTPEHHETO JIABICHUS Ta30BOM cpe-
JIbl. TpyOoIIpoOBOIBI, KaK MPaBUIO, M3TOTOBISIOT U3 MalloyriepoaucToi ctanmu nmo 'OCT
27772-88*; miss TpyOOIIPOBOAOB C BHYTpeHHHMM JjaBicHueM mgo 100 klla mpumeHSTOT
ctanb Mapku BCt3mce6, a 6omee 100 xlla — crams mapoxk BCt3cnd 1 BCr3I'ncS. Cramu
MOBBITICHHOU TIpouHocTH THIa O912C, 1412, 1412A0, 1512A®/11c 1emecoodbpasHo
HUCTIOIB30BATh TOJIBKO TIPU TEXHUKO-3KOHOMUYECKOM 0OocHOBaHMKU. BecbMa adhdexTun-
HO TIPUMEHEHME [JII TPYOOIIPOBOJIOB, PabOTAOIINX B KOPPOJMPYIOINIEH aTtMocdepHoit
cpelie METAILTYPTAYCCKUX ITpearpudaTuii, ctanu Mapku 10XH/III, cToitkoit IpoTUB aTMo-
Cc(pepHBIX BO3ICHCTBUAIA.

Bo16op Mapku cTam KOHCTPYKITANA TPYOOIIPOBOJIHBIX CUCTEM TIPU WX TeMIlepaType JI0
200°C cremyeT mIpou3BoauTh 110 pekoMeHaarmsaM CHwulI 11-23-81* B COOTBETCTBUM ¢ MX
Kiaccupukanueir mo tTadm.17.3.

Tabomuma 17.3. PekomeHnmyemble Mmapku ctanu o CHull 11-23-81*

I'pynma mo tadm.50*

HanmeHnoBaHnue KOHCTPYKIIMH CHull 11-28-81*

T'azoBO3aYXOMIPOBOKI ¢ AapineHueM 70 klla 1 BEIIIe

To xe ¢ maBiaenuem 20-70 xlla

To xe ¢ gasnenuem 1o 20 kIla u Bo3myxonpoBoasl ¢ AaBiaeHueM 10-20 klla
Bosznyxonposoasl ¢ masieHueM a0 10 xlla

Onopsl TpyOOIIPOBOAHBIX CUCTEM BBICOTOM Oojiee 15 M

To xe 1o 15 M

IIponeTHrie cTpoeHUs dCTaKa

CBps3H, 00CITyXKMBaIOINHe TUIONMAAKHK, JIECTHUITBI

Kombiessle pedpa XKeCTKOCTH, 3aITyIIKI

W o N W R WN

Ocoboe BHUMAaHME CJCAyeT YIACIWTH BRIOOPY Marepraia Isd TpyOOIIpOBOIOB, pado-
TaIOIKX II0J BO3JeHCTBHEM TeMIlepaTypsl 6omee 200°C.

He Bce cranm BemyT ceOs OJIMHAKOBO IIPU ITOBBIINIEHHBIX TeMIlepaTypax, OJHaKO 00-
IMAM JUTST HUX SIBIISIETCS TaficHUe MEXaHWUYECKMX XapaKTepUCTHK 3a IIpeJieioM TeMIiepa-
Typbl 150°C. Hauumbag ¢ 3TOM TeMIlepaTypbl, 3HAYCHHE IIpejesia TeKy4eCTH HAYMHACT
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CHIKATHCS. I MaIOyTIepOUCThIX CTAIel TIPU 3TOM XapaKTepHO HEKOTOPOE ITOBBIIIE-
HHE IIpejea MPOYHOCTA ¢ JocTkeHumeM Makcumyma Ipu 200 -300°C u pe3skuM CHU-
KEHUEM €ro MpU JaJbHEHIeM ITOBBIIIEHUN TeMmIepaTypbl. [loatoMy i TpyOOIIpoOBO-
JIOB, SKCIUTyaTallisd KOTOPBIX BO3MOXHA IPH BBICOKMX TeMIleparypax, MapKa CTalu
JTOJIKHA BBIOMPATHCS ¢ YICTOM STHUX YCIOBUI.

17.2. KOHCTPYKTUBHBIE PEITEHNS

17.2.1. TpybonpoBoabl B 3aBUCUMOCTH OT TpeOyeMBIX JUAMETPOB 1 TOJIIUHBI CTCHOK,
MOTYT OBITH BBITIOJIHEHBI KaK W3 TOTOBBIX (KATAHBIX MM CBAPHBIX) TPYO 3aBOJICKOTO W3-
TOTOBJICHUS, TAK U W3 TPYyD, CBAIBIIOBAHHBIX M3 OTHEIBHBIX obOcvacK. PekomeHyemast
MUHUMATbHAS TOJIMWHA CTEHKW Ta30IIPOBOJIA 5 MM, BEHTIISITMOHHBIX BO3IYXOBOJOB —
3 mM. [Ipy HaJIEKHOM 3aIIUTe OT KOPPO3UK TOJNIIHHA CTCHKH I'a30IIPOBOIOB MOXET OBITh
YMEHBIIICHA O 4 MM, a JUIS IIPUTOYHBIX BEHTWISIIMOHHBIX BO3IYXOBOJOB — IO 2 MM.
T'azoBo3myxoBomBl MaMeTpoM 10 1620 MM, M3TOTOBRIISIIOT M3 IIeIbHOCBApHBIX Tpyo. Ilpm-
MEHEHUE JIEKTPOCBAPHBIX TPYO CO CIUPAIBHBIM IITBOM HE JIOIYCKACTCS.

Ilaprn Tpyd muamMeTpoMm

W3TOTOBISTh W3 OJHOTO JIUCTA
mmmaoit 6000 MM ¢ OoHUM
MIPOJIOBHBIM IIIBOM, a Tapru
Tpyo JTHaMETPOM 2020 -
3500 MM - H3 JIBYX JHCTOB C
JIBYMSI TIPOJOJIBHBIMHU TIIBAMU
(puc.17.9). OGevyallku KPUBO-
JIMHEMHBIX 4YacTeit TpyboIpo-
BOJIOB BBIPE3AIOT U3 IIEJIBHO-

630-820 MM  peKOMEHIyeTCSI

S

30, 6 %1990 = 11940 30

al o

Puc.17.9. MoHTaxHag Mapka TpyOOIIpOBOIA

T

H K H .
B CBApHOI WM paHee CBAJIBIIO-
BAaHHOM W CBapcHHON TpyOBI
T \ T - N (puc.17.10) HE3aBUCUMO OT
i S ARY Il | S PacIoJIOXEHUS €€ IIIBOB.
- \ I CTBIKOBBIE IIBBL TPYO Cile-
X H KI il JlyeT BBIIOJHSTh PaBHOIIPOY-

HBIMU OCHOBHOMY METALTY W
00eCITeYnBaIOITUMI TUTOT-
HOCTh COCIUHEHUN. Makcu-
MAaJTBHYIO JUTMHY OTIIPABOYHOM
MapKy TpyOOIIPOBOJIa TIPUHUMAIOT, UCXOJIS U3 YCIIO-
BUI TPAHCIIOPTUPOBKU W JTUHBI 1UTATHOPMBL (He
30 6osee 11,8 m).

2 CobOupatoT TpyOOIIPOBOIBL C IIOMOIIBIO MOIYyOaH-
Jaxel, 3apaHee TIPUBAPEHHBIX Ha 3aBOJC K KOHIIAM
OTIIPABOYHBIX Mapok (puc.17.11). BDTo mO3BOJISET
+ KOHTPOJIMPOBATh M YCTPAHSITE HETOYHOCTH H3TOTOB-
JICHWSI KOHCTPYKITHiA, pa3ouBku orop. [Ipu ycrpoii-
CTBE CTBIKOB Ha KPWUBOJIWHEHHBIX ydacTKax, IIpH
HAIMYUK TIaTPYOKOB U B JIPYTHX Ciydasx, TpeOylo-
Tg IMAX IPOCTPAHCTBEHHOW PHUXTOBKKU YYACTKOB Ta30-
BO3/IYXOIIPOBOJIA, BEPXHWI IMOMyOaHIaxX CIeayeT

Puc.17.10. Packpoil yIJIOBBIX 2JIEMEHTOB TPYO

94 90

30

~

)

Puc.17.11. MOHTaXHBIH CTHIK

TpyOOIIpOBOIA
1 — TpyOonpoBom; 2 — moaydaHgax

IIpUBapUBaTh TOJBKO HAa MOHTAXE K obeHM OTIIpa-
BOYHLBIM MapKaM. banpaxu IIPUBAPUBAIOT YITIOBBIMHM
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IMBaMU CHApYXHW 1 u3HyTpu. ToimuHa GaHa)a W BEICOTA YITIOBOTO IBa TIPUHUMAIOTCS
PaBHBIMH TOJIIMHE CTEHKH TpyObl. B Tpybax mamoro mmamerpa (1o 800 MM) B OCOOBIX
clyJasix, JIOIyCKaeTcsl IPUBApPUBATh OaHIAXHW TOJBKO cHapyxu. lIpu sTOM TONIIMHA
OaHIaxa W BBICOTA YIJIOBOTO ITBA JIOJIKHBI IIPUHUMATHCS PABHBIMU 1,2 TOJIIIMHBI CTCHKH.

MoOHTaXHBIE CTBIKM TPYOOIIPOBOJIOB pPACIIONAralT, Kak IIPaBWIO, B MecTax Hau-
MEHBIIUX YCWIINI, BO3MOXHO OJIIKE K OIOpaM M ¢ yU4eTOM TpeOOBAHUI MOHTaXA.

T'eomeTpuueckrie pasMepbl CBApPHBIX KOJIEH HA3HAYAIOT, WCXONS W3 MUHUMAITBHON
mupuHbl jgetarn K >200 mm (puc.17.10) u pasmelneHrs OaHaxa Ha KOHIC KOJICHA.
Panumyc KpHMBU3HBI CBAPHOTO KOJICHA IIPUHUMAIOT HEe MeHee jJuamMeTrpa Tpyborposoja. B
TpyOOIPOBOAaX JramMeTpoM MeHee 1220 MM 11 obecrneyeHUs MIMPUHBL AeTann K > 200 MM
pagryc u3ruda ocu OOBIYHO OOJIBIIE JUaMeTpa TPYOBL

Ecim Bo3aMOXHO 0Opa3oBaHHE KOHJEHCATA, TA30BO3IYXOIIPOBOJIBI BBITTONHSIIOT ¢ YKJIO-
HOM. YIAISIIOT KOHICHCAT Yepe3 BOINOOTBOAYMKHU, PACCTOSTHHUE MEXIY KOTOPBIMHU, KaK W
BEJIMYMHY YKJIOHA, OIIPE/IEIAIOT B 3aBUCMMOCTH OT KOHKPETHBIX YCIOBUM TTPOKIAIKI. Jlst
of0ecTIicueHUS HEU3MEHSICMOCTH KOHTYpa ITOTICPEYHOTO KOJIBIIEBOTO CEUECHUS TPYOOIIPOBO/Ia
IO ero JUIMHE HaJ OIOpaMM M B MECTAaX IMPWIOKEHUS COCPEIOTOUCHHBIX HArpy30K ycTa-
HaBIMBAIOT KOJIBIIEBBIE pedpa XECTKOCTH (IIMAHTOYThI), KOTOPBIE ITPUBAPHBAIOT HA 3aBOJIE
METALTOKOHCTPYKITUH CIUTOIIHBIM YIJIOBBIM IIIBOM C 00erX cTOpoH. MCKITIOUeHHEe COCTaB-
JISIIOT TPYOOITPOBOJIBI, KOTOPBIE ¢ YIETOM Pa3MepoB pedep IPEeBBIMAT rabapuT ITePEBO3KH.

TpyOoI1poBOIbI HAPYXKHBIM JMaMeTpoM Oojiee 3250 MM HEJIb3S TPAaHCIIOPTUPOBATH 110 XKe-
JIe3HOH Jopore, a IIpy JuameTpe 10 3600 MM OHI CTAHOBATCS HerabapuTabiMu. Herabapirt-
HBbIe TPYOOIIPOBOABI MuamMeTpoM OGorree 3600 MM MOXKHO OTIIPABISITL B BUJIC PYJIOHHOM 3aro-
TOBKHU C TIOCIEYIOIAM PA3BOPOTOM €€ IIPU MOHTaXe M 3aBapKOil ITpofosibHOoro I11Ba. Koena
TaKWX TPyO M3TOTORIAIOT 110 cxeMme (prc.17.10) mmocie pa3BopoTa W cBapKu pysioHa. Ha 3aBo-
JIe-U3TOTOBUTEIIC PYJIIOHHYIO 3arOTOBKY IIpeBapUTe/IbHO pasMevaroT. Ha puc.17.12 mokazaHbL
HauboJIee YacTO BCTPEUAIOTIIMECS
TepecevdeHsT U TIEPeXOJlbl TPY-
OOIIPOBOJIOB.

17.2.2. TexHonorugeckoe 060-
pyJdoBaHuUe. TpyOorpoBomHbIe
CHUCTeMBl CHAOXEeHBI OOIBITUM
KOJIMYECTBOM TEXHOJIOTHUIECKOTO
00Opy/IOBaHUsI, TIpeIHAZHAYCH-
HOTO JUIST U3MEPEHUS U Peryiu-
pOBaHMS IIApaMETpOB Ta30BOit
cpellbl — TeMIIepaTyphl, aBie-
HUS, BIQKHOCTA W JIp., a TaKXe
JUIsT obecIieueHUsT HAIeKHONW U
Oe30MacHoM KCIuTyaTanuu (3a-
JIBIDKKW, W3MEpPUTEIIbHBIC [THa-
parmel, poccesbHBIE  Kila-
naHbl, TpyObl BeHTypw, KOM-
MmeHcaropsl U T.11.). PacctaHoB-
Ka TEXHOJOTMYECKOTO 00OpYIO-
BaHUS OIpeJesIsIeTCsT IKCILTya-

TAIlTMOHHBIMK TPeOOBAHUAMHU K

TPYOOIIPOBOIHON ~ CHCTEMe U Puc.17.12. IlepeceyeHus 1 Mepexoabl TPYOOIIPOBOIOB

a — TpyObl OHOTO AWaMeTpa O TMPAMBIM YTJIOM; § — TpY-

OBl pasHBIX TUAMETPOB TOM MPSAMBIM YIJIOM; ¢ — TEePeXo

TPYO Pa3HBIX IMAMETPOB; ¢ — TPOHUHUK; J — IMPUMBIKAHHE
o, yrjioM; I — peKOMeHayeMbIil yroa o = 10°

JIOJDKHA OBITh YBSI3aHA C OOIIK-
M KOHCTPYKTUBHBIMU pellle-
HUASIMU.
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Puc.17.13. YcTaHOBKA TEXHOJIOTH-
JecKoTo 000pyIOBaHUS
1 — obopynoBanue; 2 — Tpydbo-
IpoBOM; 3 — OTBETHBIN (iaHelr;
4 — maTpy0oK; 5 — moiybaHmax

Texmonormyeckoe 0OOPYIOBAHUE COCIUHSIIOT C
TPpYOOIIPOBOJIAMKA C IIOMOIINDL (hJIaHIIEB W OaHIaXEH
(puc.17.13) wim TpuBapkoi BCThIK. DIaHITBI TIPU-
KPeIUIIIOT K Ta30BO3IYXOMIPOBOIaM IBYMS YLIIOBBIMK
mBaMu. B MecTax ycTaHOBKM OOOPYIOBAHUS, MIpH-
coeuHsIeMoro Ha (IaHIlax, IpeAycMaTprBaiOT I0-
TONMHATENIbHBIC MOHTAXKHBIC CTHIKA Ha OaHmaxax Ha
paccrostaur 300-500 MM oT ¢aaHIa. YYacTKWA IIaT-
pyokoB mirHOU 300-500 MM HM3rOTOBJISIIOT Ha 3aBOC
METAIOKOHCTPYKITUH ¢ He3aBapeHHBIM IIPOAOIH-
HBIM TIBoM. Ilpm MOHTaXe HE3aMKHYTBIH HaTpyOOK
BCTaBIISIIOT BO (DIAHEIl, BBIBEPSIOT M IIPUBAPWBAIOT K
"HeMmy. Ilocie sToro 3aBapHBalOT MHPOMOILHBIN IMTOB

IMaTpyoKa 1 CTBHIK Ha TomybaHmaxkax. I ¢MeHBI TeXHOJIOTMIECKOTO OOOPYAOBAHWSA Ha
ra30BO3IYXOIIPOBO/IC YCTAHARIUBAIOT YIIOPHI ST JOMKPATOB, ¢ ITOMOIIBI0 KOTOPHIX Ta30-
BO3IYXOTIPOBOJT pazkuMarT (puc.17.14).
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Puc.17.14. YcranoBka paskMMHBIX JOMKPaTOB

1 — moMKpar; 2 - yIopsl; 3 — o0opyIoBaHue; 4 — paclipee/IMTeIbHbIe pedpa

Hanexnoe oTkmouenme raza o0eCIICUMBACTCS ITONHBIM IIEPSKPBITHEM CEUICHUS Ta30-
MIPOBOJa METALTMICCKM JIUCTOM — 3aLIyIIKOM, YTO TapaHTHpyeT OT MPOHMKAHMS raza B
OTKJTIOYCHHBIA YIaCTOK razolIpoBofa. Takue 3ardyIIKX MOTYT OBITH ITOCTOSHHEIMH U Bpe-
MeHHBIMU. IIOCTOSHHBIC yCTAaHABIMBAIOT Ha KOHIIAX TPYO, €CIM M3BECTHO, YTO K ITOMY
KOHITY B JalbHEHIIeM MMPUCOSIUHEHNH TpyO He OyaeT. BpeMeHHBIC yCTaHABIMBAIOT C IIe-
JIBIO0 OTCEUYCHUSI YIACTKOB Ta30BO3AYXOIIPOBOMOB I X PEBU3NHU, IIPOIIAPKM, PEMOHTa 1
WUCTIBITAHUS, a TAKKE B MECTAX IIPEIIIOIAraeMoro MepCreKTUBHOrO yITHHeHUs (puc.17.15).

Pasmepsl BpeMeHHBIX 3arIyIieK U COSIMHUTEIHHBIX IIEMSHTOB I TPYOOIIPOBOIOB C
BHYTpeHHUM JaBieHueM g0 20 klla mpuBeneHsbl B Ta0m.17.4.

Taomma 17.4. PazMmephl 3aniIyIIek U COSTMHUTSIBHBIX 3ICMECHTOB
(rtpu masseruu jgo 20 klla)

TTamMerp 3armyurku DaHIIBI bonrtet Pasmep
TPYOBI, D R D | b, auMamerp | KomudectBo | Peodep,
MM MM MM

1 2 3 4 5 6 7 8
630 730 343 770 850 M22 20 120x8
820 940 443 980 1070 M27 24 120x8
1020 1140 543 1180 1270 M27 28 120x8
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Ilpodoascenue mabn.17.4

1 2 3 4 5 6 7 8
1220 1340 643 1380 1470 M27 32 1208
1420 1540 743 1580 1670 M27 36 200x16
1620 1740 843 1780 1870 M27 40 200x16
1820 1940 943 1980 2070 M27 44 200x16
2020 2140 1043 2180 2270 M27 48 200x16
2220 2340 1143 2390 2490 M30 52 200x16
2420 2540 1243 2590 2690 M30 56 200x16
2620 2740 1343 2790 2890 M30 60 200x16
2820 2940 1443 2990 3090 M30 64 200x16
3020 3140 1543 3190 3290 M30 64 240x16
3220 3340 1643 3390 3490 M30 72 240x16
3420 3540 1743 3590 3690 M30 80 250%20
3520 3640 1743 3690 3790 M30 80 250%20
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Puc.17.15. YcTaHOBKa 3ariyliek
1 — TpybompoBoa; 2 — dmanHiel; 3 — 3arIynIky; 4 — pedpa XKecTKOCTH (K 3arfyliike He TIPUBAapeHEI);
5 — pedpo g pa3KUMHBIX TOMKDPATOB; @ — TIONYKOJNBIIO; § — JOTIONTHUTENThHOE TTOIYKOIBIT0;

6 — MPOKIAAKHY; & — pedpo 1o Tabaulle
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17.2.3. Omnopbl OCHOBHBIX TpYDompoBomoB. B cooTBeTcTBHM ¢ KiacCHUpUKAITUEH OIIop,
OpuBeAeHHON B Tabm.17.1, Ha puc.17.16 moKka3aHbl IPUHITUIINATLHBIC CXeMbI KaKIOTO TH-
ma orop. Pererka orop MpoeKTHPYETCs TPEYTOJIBHON WA TTOIyPACKOCHOM € COBMEIEH-
HBIMU B IIPOCTPAHCTBEHHBIX OITOpAX IO rpaHsaM ysiaamu. [Ipu GobIx pasMepax OIopsl B

IUIaHe W OOJIBIIUX TIOIe-

@) %) PEYHBIX CWJIaX MOXHO
T IPUMEHSITh KPECTOBYIO

(. 4? peIeTKy, SJIeMEHTHl KO-

0 ; TOPOU MHOJOUPAIOT OOBIY-

HO U3 pacueTra pabOThl MX

TOJIBKO Ha PACTSTKEHUE.
Eci HEeBO3MOXHO BoOC-
MIPUHSTE YCWIME OIHUM
DACTSHYTBIM ~ 2JIEMEHTOM,
a Takke TpU SKOHOMUYEC-

I——} == r— CKOM OOOCHOBAaHUM 3JIE-
MCHTBI MOXHO IIpMHHK-

8)

c | | . Marb  cxkarbiMu.  IIpu

— = ‘ .,
! | ‘ ! MHOTO HOU TIPOKJIAIKE

) E =0 [/ pyo POKIIAT

BRI\ cXeMa peIIeTKN  OoTIpesie-
: " 2 JIsgeTes  HeoOXOIMMOCTBIO
/ \1\ \ / IIpOLycKa TpyGOIIPOBOIOB
\\\ /\ CKBO3p ormopy. Ilpm me-

BO3MOXHOCTH YCTPOUCTBA
// \\ PEIIeTKA BO BCEX ITAHESIX
N | | | MPUHAMAIOTCI KOHCTPYK-
== % _E~=-— TUBHBIE MEDPEI IO 0deCIie-
YEHUWIO BOCIIPUATHSI OIIO-
poli IIOIEpEYHON CUUIIBIL,
HAIIpUMEDP CO3/IaHUE paM-
HBIX YYaCTKOB.

B HekoTOpBIX ciiydastx NMPU OTHOCUTEIBHO KOPOTKUX OIOpax, KOTOPBIE B PE3yibTare
YaCTUYHOTO 3allleMJICHWS aHKEPHBIMW OONTaMW IIPA YUIMHEHWSAX TPyOOIIpoBOIa HE
00eCeYrBaIOT IOCTATOYHON ITOJATINBOCTH, BETBM OIIOP OIMPAIOT Ha (PyHIaMEHT dyepes
[MEHTPUPYIONINE TOAKIIAJIKA, IIPUOIIVDKAIONIAE y3el K ImapHupHOoMy. [Ipn HeoOxommmo-
CTH CO3JIaHUsA O0Jiee TUOKOU CXEMBI OIOPBI MOXHO IMPOEKTUPOBATh PAMHON KOHCTPYK-
WU, TTOJATINBOCTD KOTOPBIX BBIIIE, YeM pellleTIaThIX.

IlozBecHBIE OIOPEI, OTHOCSIIMECS K KIACCY ITOABWKHBIX OIOP, PACIIPOCTPAHECHEI
BECBbMa IMUPOKO, TaK KaK IIPAKTAYECKW HE IIPEIITCTBYIOT IIEPEMEIEHUIO TPYyOOIIpOBOIa
B TOPU3OHTAIBHON IUTOCKOCTH B HaIIpaBIeHWM ero ocu. Hamboiee mpocTast KOHCTPYK-
TUBHag (opMa ITOABECHOU OMOPBI — MOABECKHW B BHUJe KPYIIbIX Tsokeit. Kak mpaswiio,
TPYOOIIPOBO/ TIOJIBEIIIMBAIOT 3a OIIOPHOE KOJBIIEBOE PeOpO, a B HEKOTOPBIX CAyvYadx —
0e3 Hero ¢ IOMOINBIO MOJIOCOBOTO 3ieMeHTa. llpenmodrnrensHee MoABeCKa 3a pedpo,
TaK KakK TaKoe pellcHre oDecCIieurBacT YETKYIO Ilepe/lady YCWIWA W BOCIIPUSITHE ITOTIE-
PEYHBIX CWJI, & TaAKXE IIO3BOISET COXPAaHWUTh HEM3MEHHBIM KOHTYP ITOIIEPEYHOTO Ceve-
HUA. PaboToCcIocOOHOCTH MOJBECHBIX OIOP OIPECIIETCS WX TMOKOCTBIO, 3aBUCSIIECH, B
OCHOBHOM OT JUIMHBI ITOJIBECOK, KOTOPYIO CIle[lyeT IIpUHUMAaTh He MeHee 1,5-2 Oob-
IIero 1o BeIWYuHe TraMeTpa TpyoorpoBoja. [Ipu Bosee KOPOTKHAX MOABECKAX HEOOXOIM-
MO [IPUHUMATH MEPHI [0 O0ECIECUEHUIO EPEMEITEHUS TPYOOIIPOBO/IA.

[IpruMeHsTIOTCS TakKe ITOJBECHBIE OMOPHI B BUJE OIOPHBIX OANOK, IPUKPEILUICHHBIX
yepes IOJIBECKH, C PACIIONOXECHUEM Ha OalKax OJHOTO WM HECKOJBKUX TPYOOIIPOBOMIOB.
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Puc.17.16. OmopsI TPyOOIIPOBOIOB
a — MagTHUKOBad; 0,2 — TUTOCKas MPOMEXYTOUHAS; 6 — TIPOCTPaH-
CTBEHHAS HETIOABWKHAS
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B mocneHeM ciydae KOMITOHOBKA psijia TPYOOIIPOBOZOB HA OJHOI OIOpe JTOITycKaeTCs
TOJIBKO JIIST TPYOOIIPOBOJIOB ¢ OOIIEH CUCTEeMOl OMop M pabOTamIMKUX ITOCTOSHHO B Of-
HOM TeMIlepaTypHOM pexume. [Ipu mpokiajke TpyOOIIPOBOIOB II0 OMOpaM pa3HO XKe-
CTKOCTH, B COCTaB KOTOPBIX BXOJST U TIOABECKH, I OOCCIIEUCHUS ITIPOEKTHOTO ITOJI0XKe-
HUS TpyOOITpOBO/IA B IIPOIIeCCe IKCIUIyaTaIlUM YCIEIITHO TIPUMEHSIIOT TIPYXXUHBI, HAIIPH-
Mep TapeJibuaThie, BKIIIOYAeMbIC B OITOPHBIN Y3€ll TTOIBECKH.

17.2.4. Omnopsl comyTCcTBYWOUIMX TpyGompoBoaoB. [Ipi MPOKIaJKe COIYTCTBYIOIINX
TPYOOITPOBOIOB HEOOXOMMAa HE3aBUCHMMAasl CHUCTEMa OTOp, YCTAHABIMBAEMBIX Ha HECy-
e TPyOoOIIpOBOIbI. OMOPHBIE KOHCTPYKITUH COIYTCTBYIOIINX TPYOOIIPOBOIOB HE JTOJIK-
HBI MPETSTCTBOBATH TEMIICPATYPHBIM DPACIIMPEHUSIM OCHOBHOM HECYINEH CHUCTEMBI, UIs
Yero IMpUHUMAIOTCS COOTBETCTBYIOIIME MEPHI — YCTPOMCTBO HE3ABUCUMBIX OIOP, CKOJIb-
3AIIUX CTOJIMKOB, OBAIBHBIX JIBIP U JIP.

IIpu GasouHOM TIPOKIIAJIKE BCE COIYTCTBYIOIIME TPYOOIIPOBOBI OIIUPAIOTCS Ha BeEIy -
MU TpyOOIIPOBOJ M KOMIIOHYIOTCSI B OOIYI0 HE3aBUCUMYIO cucTteMy. OIIOpBI TaKuX
TPYOOIIPOBOIOB CTAHIAPTU3MPOBAHBI OMUITUATIBHBIMUA JOKYMEHTAMU — HOPMAISMH U
MOTYT OBITh PAa3HBIMU 110 MCITOTHEHWO. OJHA W3 BAXHBIX 3a/la4 IIPOSKTUPOBAHUS TPY-
OOITPOBOJIOB — CO3JIAHUE CUCTEMbI KOHCTPYKITH, HA KOTOPHIE YCTAHABIMBAIOTCS OIOPHI
COIIyTCTBYIOIIMX  TpyOoImpoBoaoB.  Takwue
KOHCTPYKIMH [PUHSATO HA3bBATH LIOOLOD- ) 5)

HeiMu. Haumbojee 1mpoctas TMOAOIIOpHAS ; P

KOHCTPYKIINS — KPOHINTEHWHBI Ha BeAyIleM \ \ \\\
\
L sEmon
% /"

TpYyOOIIpOBOJIe. 37eCh HEOOXOIMMO, KpoMme

Iepeayl  BepTUKATLHOU Harpy3Ku obec-
IIEYUTh BOCTIPUATHE TOPU3OHTATBLHOU Ha- /
TPY3KW, BBI3BAHHOI TeMITepaTypHBIM VIIH- \
HeHueM TpyoOolpoBoma. IIpw He3HAUUTETh-

2 ;

HBIX TOPU3OHTAJIBHBIX YCWIHWAX OHU MOTYT
OBITh BOCIIPUHSTEL CIIEIMATBHO ITOA00OpaH-
HBIM CEYCHHWEM BEPXHETO MOsIca KPOHIITEH-
Ha JIOCTATOYHOUI XecTKocTU. [Ipm Oombimx
YCWINSX HEOOXOAUMBI CIEIMAIbHBIE MEpPO-
IPUATASI — YCTPOWUCTBO IIOJIKOCOB K KaXJO-
MY KPOHINTEHHY WIW CO3[[aHUE CBS3EBOMI
cuctemsl (puc.17.17).

B HexkoTOpBIX cCiydasiX OJMHOYHEIE CO-
IYTCTBYIOIIVE TPYOOIIPOBOABI MOTYT OIIU-
paThCsd Ha OTACIBbHBIE CTOIWKH, Pacloyio-
XEHHBIE Ha BeaylleM TpyOoripoBone. Pac-
MPOCTPAHEHO YCTPOUCTBO ITOJOITOPHBIX DJIe-
MEHTOB B BHJE IIOJBECHBIX KOHCTPYKITHA.
AHaAJOTMYHO KPOHINTEHAM, B 3aBUCUMOCTH
OT BEJIMYMHBI U MECTa IPWIOKEHUSA TIPUXO-
IIMAXCI Ha HUAX TOPU3OHTAIBHBIX CUI, WX
MOXHO BBITIOJHSITE IUTOCKUMHU C ITOAKOCAMU
WIN CUCTEMOM CBd3€i, a TaKKe IIPOCT-
PaHCTBEHHBIMUA — Pa3BUTBIMKA B HaIlpaBlle-
HUU gevicTBus cwi (puc.17.18).

IIpr ycTpoICTBEe IIPOMOIBHOI CBSI3€BOIL
CUCTEMBI BAXHEUIIIUM YCIOBUEM SIBISIETCS
COXpaHEHUE CBOOOJBI TEMIIEPATyPHBIX IIe-
peMellleHnit Beylero Tpyoorposoma. st

Puc.17.17. DneMeHThl TOAOIIOPHBIX
KOHCTPYKIIMH
a — TIOMKOCHAas cucTeMa: § — CBSI3eBasd CUCTEMa;
1 — KpOHIIITEHHBI; 2 — TIOAKOCHL;, 3 — CBA3H

a)
|G ] ] ] 9
Q / /
) Wi 7 )
17 2
0)
I 7 )
3
Puc.17.18. IlogBecka COMYTCTBYIOLIMX
TPyOOIIPOBOIOB

@ - cHUcTeMa ¢ IOIKOCaMu; 6 — cucTeMa ¢
pPa3BUTHIMU TOIBeCKaMu; [ — IUIOCKUeE
MOIBeCKHU; 2 — TOJAKOCHI; 3 — Pa3BUTHIE

MPOCTPAHCTBEHHBIE TTOIBECKU
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9TOTO CBA3CBBIMU CHUCTeMaM{ He TIepeceKaloT KOMIICHCATOPBI, a PacIiojaraloT WX Ha
yuacTkax Mexay mociemaumMu (puc.17.19). Jlist KperuleHUsl COITyTCTBYIOIIUX TpyOoIr-
POBOJIOB TMMUPOKO TIPUMEHSIOT PA3IMIHOTO pojia MOABECHBIC OMOPHI KaK I OMWHOYHEIX
TPYO, TaK U I HECKOILKMX TPpyO Ha OIHOM orope.

I EECEEEGE|EEEEEu=E:

N /]

Puc.17.19. Ilpumep cBA3eBOIl CUCTEMBI JJIS TTOABECKH TPYOOIIPOBOIOB
1 — Tmockue TMoABecKu; 2 — cBA3eBad MaHeIb

17.2.5. OnopHble YacTH U ONOPHBbIE Y3Jbl. [PYOOIIPOBOJBI OIMPAIOTCA Yepe3 CIICITH-
aTbHBIC OIOpHBIC 4YacTh. IIpWHSB 3a OCHOBY KJAacCU(UKAIIAIO, TPUBEICHHYIO BBIIIC,
OITOPHBIE YaCTW MOXHO pa3/ieIWTh Ha IIOABIDKHBIE W HEIOJBIDKHBIE. C ITOMOIIBIO He-
TTOJIBIDKHBIX OTIOPHBIX YacTeil TpyOOIIPOBOJIBI KPEIISTCS HETOJBIDKHO K MAasTHUKOBBIM,
IUTOCKHMM M IIPOCTPAHCTBEHHBIM OIIOpaM 4depes3 ormopHoe cemio (puc.17.20).

min 300

[l

Puc.17.20. [Tpumep KOHCTPYKTUBHEBIX CXeM HETIOIBMDKHBIX OITOPHBIX YacTei

a - TIocazika Ha MasiTHUKOBYIO OTIOPY; 6 - TTocagka Ha IIOCKYIO OIopy;
6 - TIOCaiKa Ha TIPOCTPAHCTBEHHYIO OIOPY; I - OCh OIOPH; 2 - OCh TPYOOITPOBOIA
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TlofBIDKHBIMH  OTIOPHBIMUA  Yac-
TSIMA TPYOOTIPOBOJIBI OITHUPAIOTCS
Ha IIPOCTPAHCTBEHHBIE OITOPEI,
yeM 00ecleYrBaeTCsS BO3MOX-
HOCTh WX CBOOOJHBIX IIepeMe-
meHuit. IloABIMKHBIE OITOPHBIC
4acTh OBIBAIOT: CKOJB3MIINE, B
KOTOPBIX CKOJIBKEHHUE ITPOHUCXO-
AT TI0 TDIOCKOCTH KOHTAaKTa
OIIOPHOM 4YacTU €  OIIOpPOHr
(puc.17.21) g CHWXKEHUS KO-
s puIIMeHTa TPEHUSI 31eCh MO-
TYT YCTaHABIMBATHCS ITPOKIAIKH
n3 aHTUGPUKITMOHHBIX  Mare-
pUajioB, Halpumep u3 (dTOpo-
IacTa u J.p., obecTeunBaroIue
KO3 UIUCHT TpeHUS B IIpelie-
nax 0,05-0,1; KaTKOBBIE OIIOPEI,
B KOTOPBIX TOJIBIDKHOCTH B OJI-
HOM WJIK BO BCEX HAIIPABICHUSIX
obecrieuyrBaeTcsl KauyeHUeM Kart-
KOB (B MOCJIEJTHEM CIyJae KaTKH
CTaBATCS B3aUMHO TIEPIICHIIUKY-
JIIPHO B JIBYX sipycax); IapuKO-
BBIe, B KOTOPBIX ITOJIBIDKHOCTH B
JIIOOOM HAaIpaBIEHUHU OOeCIIeur-
BaeTcd KaueHUEM IIapUKOB.
OIIopHBIE YacTH TpybdOIIpo-
BOJIOB KOHCTPYKTUBHO O(hOpM-
JISTIOTCSL B BUJIE OIIOPHOTO Celia,
KOTOpOE BXOJUT B COCTaB OIIOP-
HOTO pebpa (rmmanroyta). Takue
pebpa, Kak IIpaBUIO, YCTAHABIK-
BalOT MpHU JUaMETpe Tpyd Oolee
600 MM. OHM  OOCCIICUYMBAIOT
rmepeavyy BceX BUJIOB HATPY3KHU C
TPYOOIIPOBO/IA HA OIOPHI U II0-
3BOJISTIOT COXPAHUTh B OTIOPHOM

Puc.17.21. IIpumepst
KOHCTPYKTUBHBIX CX€M TIOABIKHBIX
OTIOPHBIX YacTel
a - TocajKa Ha CKOJB3AIIYI0 OTOpY;

0 - Tocajika Ha KaTKOBYIO OTHOSpPYC-
HyI0 OTIOpY; 6 — TocaaKa Ha KaTKo-
BYI0 JIBYXBAPYCHYIO omopy; [ - Kat-
Ku; 2 - ¢pukcupymomas 1miaHka; 3 -
TUTOCKOCTH KayeHud; 4 — 3alUTHBIA
KOXyX; 5 - ymop; I - IUIOCKOCTh
CcKoJIbXXeHus; Il — och TpyOOIIpoBOaa
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CEUCHUM HEWM3MEHHBIM KPYTOBOUM KOHTYp IOIIEPEYHOrO ceueHUs TpyOoIrpoBosia. B 3aBu-
CHUMOCTH OT OIOPHOM peakITUM OIOpHBIC pedpa MOTYT OBITh IUIOCKUMU, OJHO- M JIBY-
CTEHYATHIMU. B y3iie COTPSLKEHUS OTIOPHOTO pedpa ¢ Cce/IOM JIOJDKHO OBITh 00EeCIIeUeHO
DPaBHOITPOYHOE COEIMHEHNE WX C TIOMOIIBI0 CBAPHBIX ITBOB.

IIpu TpOeKTUPOBAHUM TPYOOIIPOBOJIOB IIMPOKO IIPUMEHSIOT MPOMEXYTOYHBIE KOJIh-
1eBbIe pedpa XeCTKOCTH, KOTOPbIE IIpeHaA3HAYCHBI JIMOO JUIS TIepe/iladd Ha TPyOOIIpOBO/T
COCPEJIOTOYCHHBIX HATPY30K, JTUOO U COXPAHCHUS KOHTYpa IOIIEPEYHOTO CCUCHUS TPY-
OOITpOBOJIA TIOJ BO3JIEHCTBUEM HEOCECMMMETpUYHON Harpy3ku. KosbiieBbie pebpa, Iie-
peJlaloIe CoCpeIOTOYeHHBIE HATPY3KU, BBIMOIHSIOTCS OJMHOCTCHYATHBIMM M KOMITOHY-
IOTCS M3 OTHENBHBIX KOJIBIIEBBIX SJIEMEHTOB, COCHUHSEMBIX PABHOIIPOYHBIMU CTHIKAMM.
ITpuBapuBatoT 3TH pedpa K TpyOOIIPOBOJAM PACUYETHBIMU IIBAMHU C JIBYX CTOPOH.

KoHcTpyKITis KONBIIEBBIX pedep, CIyXallluX TOJBKO JUIST COXpAaHEHUS KOHTYpa IOIIe-
PEUYHOI0 CEYCHUS, HE OTIMYAETCS OT KOHCTPYKITMU pedep, Iepefarolinx Harpysky. O-
HaKO 3JIeCh MOTYT OBITh JIOIYIIEHBI CTHIKKA 3JIEMEHTOB pebep BHAXIECTKY, a TAKXKE OJIHO-
CTOPOHHME WK IIPEPBIBUCTHIE IIIBBI, IIPUBAPHUBAIOIIIE pedpa K TpyOOIIpOBOY.

17.2.6. KomneHcupywuue ycrtpoiicTBa. KoMIeHCATOPEI, IPUMEHSIEMbBIE B TPYOOIIpO-
BOJIHBIX CHUCTEMax pasJeISioTCs Ha: oOpasyeMble MCKYCCTBEHHBIM MECTHBIM ITOBOPOTOM
Tpacesl 11- 1 I'-o6pa3ubie; 1eOpMUPOBAHMEM — BOJTHOBBIC (JIMH30BBIC WIH JTHUCKOBEIE);
OCEBBIM IIepEeMEIICHUEM — CAIbHUKOBBIE, IIAPHUPHBIE.

Kommencaropsl, obpasyeMble IMyTeM W3MEHCHUS HAIIPABICHUS TPACChl, CHIDKAIOT
TOKAa3aTeNb KECTKOCTH CUCTEMBlI M XOPOIIO KOMIICHCUPYIOT TeMIIepaTypHbIE Y/UTMHECHUS.
OmHAKO OHU TPOMO3JKH, 3aHUMAIOT MHOTO MECTa WM TPEeOYIOT CIEIMATBHBIX OIIOPHBIX
KOHCTPYKITHi. [loaTOMy TIPUMEHSTh UX PEKOMEHIYETCS JUIS TPYOOIIPOBOJOB CpaBHU-
TeIIbHO HeOOMbIMX guaMeTpoB — 600 - 800 M.

st Tpy®oIIpoBOAOB OOIBIIOrO AMamMeTpa B cucTeMe ¢ jaBieHueM o 30 klla mpu-
MCHSIIOTCSI B OCHOBHOM BOJTHOBBIE KOMTIICHCATOPHI C BOJHAMHK B BUJIE CBAPHBIX ILIOCKUX
mckoB (puc.17.22). B tpyGorpoBojax, pabdoraromux 1of jgapieHueM 6oiee 30 klla,
MIPUMEHSIOT KOMIIEHCATOPHI ¢ KOHMUTYypaIrtieil BOJIH B BUJE JIMH3 — CHIb(OHBI. JIMH3BI
W3TOTOBRIISIOT M3 IMTAMITOBAHHBIX WKW BaJBIIOBAHHBIX SJIEMECHTOB.
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Puc.17.22. CBapHO# TMCKOBBIA KOMIIeHCATOP: /-4 — y3JIbl
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Bce THITBI BOTHOBBIX KOMITEHCATOPOB 0OECIICUMBAIOT HAIEXKHYIO IUIOTHOCTH y3/Ia CO-
enmrHEeHWS. OCHOBHOM WX HEMOCTATOK — HECIOCOOHOCTh BOCIIPWHWMATH HEYpPaBHOBE-
TIICHHBIC YCUINS, BO3HUKAIOIINME OT JaBICHUS Ta30BOM CPEIbl HA MTOCTEAHMIA TUCK BOTHBL

KoMteHcaTopsl BCeX THIIOB YCTAHABIMBAIOT Ha IIPSIMBIX YIACTKAX TPYOOIIPOBOJIOBR,
MMEIOTINX pa3Hoe TOIOXEHWE B TIPOCTPaHCTBe. MMed B BUIY HEOONBIIYIO ITOTICPETHYIO
JKECTKOCTh KOMITEHCATOPOB, PEKOMEH/yeTCsT YCTPAaUBaTh MX BOJIHM3M OIOP.

KoMTteHCaTOPBI OCEBOTO TIepeMEIeHUST — CATbHHUKOBBIC, MCKITIOYAIONIAE BO3MOX-
HOCTH IIOBOPOTA, YCTAHABIWMBAIOT TOJBKO Ha IMPIMOIWHEWHBIX YIacTKaX MOCTATOYHOM
TIPOTSCKCHHOCTH MEXIYy KOHIIEBBIMU omopaMu. IIpr HecoOmoMeHWM 3TOTO IIpaBmiia B
KOMTIIEHCATOpe MOXET OO0pa3oBaThes IIepeKoc, IMPUBOMATIUN K €To 3aKIMHWBAHUIIO.
KoMTeHCcaTOPBI TAKOTO THIIA CITOCOOHBI BOCIIPUHUMATH OOIBITIHIE TIPOAOIBHBIC ITepeMe-
TICHMS, OHAKO OHU TPeOYIOT ITOCTOSTHHOTO YXO/a M He Beerna oOecleunBaioT HeoOXo-
JIAMYIO Ta30IUIOTHOCTE (prc.17.23).

N

T

Puc.17.23. CalbHUKOBBII KOMIIEHCATOP
1 — acOecTOBBIN YIUTOTHUTEIh; 2 — IIPOBOJIOYHOE KOJIBIIO; 3 — obevaiika; 4 — KOJIBIIA;
5 - BHYTpeHHSIs HaIlIpaBjdionias Tpyoa; 6 — ¢IaHIbl

[[MapHUpHBIE KOMIICHCATOPHI IIPEJICTABISIIOT COOO TMOKME BCTABKHW, NOIYCKAIOIIHE
TOJBKO YTJIOBBIE ITepeMeltieHust. Hanbonbiuit addexT mocturaercst pyu yCTaHOBKE UX B
TOYKax, OMM3KUX K MeCTaM M3MEHCHUS HAIIPaBICHUS OCU TPACCHI, MO0 B TOUYKAX M3ME-
HEHUS 3HAKa MOMeHTa (B patioHe M,,, = 0).

YT0OBI MCKITIOUYUTH HEYPABHOBEIIICHHBIC YCWINS MOXHO IIPUMEHSTH TaK HA3hIBAEMbIC
3aMKHYTBIE KOMIIEHCATOPHI. B HUX yCTAHABIMBAIOTCS CIICITUATBHBIC CBSI3U, COCIUHSIO-
IMKe YIaCTKH TPpyOOIIpOBO/IA, pa3pe3aHHble KOMIICHCATOPOM, KOTOPBIE 3aMBIKAIOT €TrO.

IIpr MHOTOKpATHBIX M3MECHCHMSIX TEMIIEPATYPHhl, BBI3BIBAIONIUX IMOCTOSHHYIO ITO-
BIDKHOCTB KOMIICHCATOPA, ISl CBSI3CH IIPUMEHSIIOT CIUIOIIHBIC TATH, COCHUHSIONIHC
MeXITy cobOi CMEXHBIE HETIOJBIDKHBIC OIMOphl (puc.17.24). Takas cucrtema He Tpebyer JI0-
TOJIHUTEIBHBIX pery-

JIUPOBOK IIpU JIIO- I<i 1-1

OBIX U3MEHEHUIX

TeMIlepaTypbl. Y4u-

TBIBASI ~ HEKOTOPYIO *& _H— - - —h %
TPOMO3JIKOCTh  TSIT, \ , E \/
B CHCTEMax C paso- 3

BBIM HsMeHeI;II/IeM ’ |<]_ 2

TeMIlepaTypsl, Ha-

IpuMep MpU paso-
rpeBe BO  BpeMs Puc.17.24. 3aMKHYTHIH KOMIIEHCATOP
1 — xoMIteHcaTop; 2 — TITH; 3 — OTOPHBIC JEMEHTHI TAT

IIyCKa, KOMIICHCA-
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TOPBL TIOCIIe CpabaTBIBAHUS MOTYT OBITh 3aMKHYTBI CHUCTEMON KODOTKHX OOJTOB
(puc.17.25).

1 1-1
3 b=

i
L

Puc.17.25. 3aMKHYTHIH KOMIIEHCAaTOP
1 — xoMIIeHcaTop; 2 — OOJTHI; 3 — OIOPHBIC SJIEMEHTHI OOITOB

IIpr BOBHUKAOIMMX OOJBIITNX M3MEHEHUSIX TeMIepaTypbl (OCTAHOBKA Ha PEMOHT W
T.1.) GOJTHI JODKHBI OBITH ocitabiaeHbl. CyTOYHBIE W CE30HHBIC ITeperabl TeMIIepaTyphl
MOTYT OBITH BOCIIPUHSITBI CUCTEMON IIPYXWHHBIX TIAH0, YCTAHOBICHHBIX IMOJI TailKaMu
OOJTOB.

Ha HerabapuTHbIX TpyOOIIpOBOAax OOJBIINX IWAMETpPOB ¢ gapineHueMm g0 10klla
MOTYT OBITh YCTAHOBJICHBI CAIBHUKOBBIE KOMITCHCATOPHI YIIPOIIIEHHOTO ThMa (puc.17.26),
3HAYUTESEHO OOJIETIa0Ie MOHTaX. MX 0CODEHHOCTHIO SIBIISIETCS TO, YTO OOPEe3Ky KOH-
110B Tpy® (2) BBIIOTHSIOT MOCIE MTOMHON COOPKKU KOMITEHCATOpa M IIOAbeMa €ro B IIpo-
€KTHOE TTOJIOXEHIE.
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Puc.17.26. YpollleHHEBIH calbHUKOBBIM KOMIIEHCATOP
1 - 6aamax 150 x16; 2 — TUHHUS pe3a TPyOOIIpoBoAa; 3 — BHENTHIA o0evalika; 4 — Kpyrosas II0JI0-
ca 100 x10 g ¢duKkcalmy yIUIOTHEHHUS; 5 — YIDIOTHUTE/IbHAS HaOWBKa; 6 — 3alMpaloInuil (raHel

17.3. PACUYET

17.3.1. OcHoOBHbie TMONOKEHUS1 U Harpy3ku. PacueT KOHCTPYKIMIA TpyOOIIPOBOIHBIX
cucTeM TIpoum3BosTes B coorBeTcTBUM co CHulI ¢ yuetoMm crienmdpuiecKix yCIOBUAM 1X
padotel. B Tadm.17.5 maHa KiaccupUKalMs HAIPY30K M 3HaAYCHUS KO3(hOHUIIMCHTOB Ha-
JIEXKHOCTH 110 Harpy3ke B cooTBeTcTBMM co CHwuII 2.01.07-85. CoueTtaHusT Harpysok 1
3HaYCHUSI KOIDPUIIMEHTOB COUETAHUS Y| U Y, IPUHUMAIOTCS B COOTBETCTBUH C YIIOMSI-
HyTeiM CHull. HopMaTvBHEIE 3HAYEHHWS HAIPY30K OT OCAJKOB M OTIIOXECHHUU B TpyOO-
MIPOBOMIAX IIPHBEACHBI B Tab1.17.6.
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Tabmuma 17.5. Knaccudukarus Harpy3ok

Harpysku no Koadpduiuent
JTUTETThHOCTH Buner Harpysox HaIeKHOCTH
JeWCTBUS IO Harpyske
ITocTtosguuble |CoOOCTBEHHBINH BeC OTACIBHO CTOAIIMX OIOP M 3CTaKaj 1,1
Bec razoBo3ayxomnpoBOI0OB 1,1
Bec uzongnun 1,3
Bec rpyHTa Ha ycrynax ¢pyHIaMeHTa 1,15
Bec 00cIyXuBalonyx mwionagoK 1,1
Bec dyrepoBku 1,1
BpeMmennsle |Bec cTalnmoHapHOTo 000pyIOBaHHUS, PACIIOIOXKEHHOIO Ha 1,05
JTUTENThHBIe | TIOTAaIKax
Bec oTiioXeHHuH BHYTPHU Tra30BO3AYXOIIPOBOIOB IIPU OOBIMHOM 1,1
TEXHOJIOTHIECKOM TIpoIfecce
KpaTKoBpeMeHHBIe| Bec moieit 1 peMOHTHBIX MaTepHaioB Ha TUTOIMaIKax 1,2
Bec BoaBI TIpU TUAPABTUYIECKUX UCTIBITAHUAX 1
Bec cHeroBoro moxkposa 1,4
Bec ronoenHpIx oTIOXKeHUH 1,3
Bec KOJIOITHUKOBOH ITHLTH 1,2
ocoObIe Bec oTioXeHUH BHYTPHU Ta30BO3AYXONPOBOAOB IIPU PE3KOM 1
HapylleHuHn OOBTHOTO TEXHOIOTHIECKOTO IIpoliecca
amuTenbHBIe | TemTiepaTypHble KIMMaTHIecKHe, TEXHOIOTHIeCKHe BO3ISHCTBUST 1,1
[apieHure BHYTPU Ta30BO3AYXOIMPOBOAOB MIPHU OOBIYHOM TEXHO- 1,15
JIOTHYEeCcKOM TIpoliecce
KpaTKoBpeMeHHbIg BeTpoBasg Harpyska 1,2
HapmeHne BHYTPH Ta30BO3AYXOTPOBOAOB MPU UCTTBITAHUIX 1
ocoObIe CeiicMuyeckue BO3ICHCTBHSA CHull 1I-7-81

IIpumeuvanug. 1. IIpu nmpoBepke KOHCTPYKIIMHA Ha YCTOMYMBOCTH MOJIOXEHUSI IIPOTUB OIPOKHU-
JBIBAHUA, a TaKXKe B JPYI'MX CIIydadX, KOIJAa YMEHBIIEHWE Beca KOHCTPYKIUW W TPYHTOB MOXKET
YXYAIIaTh YCIOBUA PabOThl KOHCTPYKIIMH WIIW ee JacTh, KOA(GOUIIMEeHT HaAeXHOCTH IO Harpyske
Yr=0,9. 2. Harpysku oT TeMIIEpPATypPHBIX TEXHOJOTHYECKUX BOSIEHCTBHH CIIENYeT OIPENENATh IO
pazn.8§ CHull 2.01.07-85, npuHuMmasg i f, 3HaAUSHUd TeMIlepaTyphl CTEHKH TPyOOIIpoOBOjAa IIO
TEXHOJIOTHIECKUM JTaHHBIM.

Tadomuma 17.6. HopmatrBHast Harpy3ka Ha 1 M JUTMHBI OT Beca OTIIOXKECHUS BHYTPU

TPYOOIIPOBOJIa Ha CTAAUN IKCILIyaTAITIIA

HopMmarupHas Harpyska, H, or
BII&XXHOTO CYyXOTO
OYHUIIEeHHOTO OYHUIIEHHOTO TPSA3HOTO JOMEHHOTO Tasa
Z[I/IaMeTp rasa rasa
Ta3olpo- |ga ropHU30H- |Ha MECTHBIE |Ha TOPH30H- | HA TOPU3OH- HaKJIOHHBIE |Ha rasoIpo-
BOJIa, MM |TaTpbHBIe Ta- |TIOHIDKeHHEIE|TaJlbHEIE Ta- | TaJbHBIE Ta30- | Ta30IIpOBOABI |BOABI HeOIa-
30TIPOBO/IBI | yIaCTKU Ta- |30TPOBOAB | MPOBOMABI M Ha- | (TIOX YITIOM |TOTIPUSATHON
30IIPOBOIOB KJIOHHBIE (TTOIT oomnee 40°) |kodpurypauuy
yomom < 30°)
1 2 3 4 5 6 7
620 750 800 150 - - -
720 900 1000 200 - - -
820 1050 1250 220 - - -
920 1200 1500 250 - - -
1020 1350 1750 270 - - -
1120 1500 2000 300 - - -
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IIpodoaxcenue maodn.17.6

1 2 3 4 5 6 7
1220 1600 2200 350 2400 700 6000
1320 1770 2470 380 2200 870 7250
1420 1940 2740 420 3500 1040 8600
1520 2100 3000 450 4000 1200 10000
1620 2260 3260 480 5000 1500 12500
1720 2420 3520 510 6000 1800 15000
1820 2580 3780 540 7000 2100 17500
2020 2900 4300 600 8000 2400 20000
2220 3220 4960 660 10500 3300 26000
2420 3540 5600 720 13000 4200 33000
2620 3860 6420 780 16000 5000 40000
2820 4180 7460 840 19000 5800 48000
3220 4500 8500 900 22500 6500 55000
3520 5400 12000 1100 27000 8000 67000

IIpuMmeganua. 1. a9 ra3ompoBOAOB BIAXHOTO M CYXOTO OUMINEHHOTO Ta3a, HAKIOHEHHBIX
mox yrioM 6osiee 10°, Harpy3ku NpUHUMAIOTCA B pasMepe 50% COOTBETCTBYIONIMX BETMUMH T
TOPHM3OHTAIBHBIX Ta30MpoBoAoB. IIpu yrimax HakimoHa 0-10° Harpy3ku NPUHUMAIOT MO JUHEHHOI
MHTEePIONIIuu. 2. g ra3ompoBOAOB IPA3HOTO Tasza IpH yIiax HakiaoHa 30-40° Harpysky Ipu-
HUMAIOT 110 THHeHHOW WHTepMOoAdIuH. 11 Ta30TpOBOIOB MOIYIHCTOTO JOMEHHOTO Ta3a HATPy3KH
MPUHUMAIOT B pasMepe 50% COOTBETCTBYIONIUX BETUYMH JJIS TPSI3HOTO JOMEHHOTO Tasa. 3. Hop-
MaTWBHasg HATpy3Ka OT OTJIOXEHUI BHYTPU TPYOOIIPOBOMOB TIPH PE3KOM HAPYIIEHWH peXWMa 3KC-
TUTyaTalluy TpUHUMaeTcd B 2,5 pas3a OonbIlle COOTBETCTBYIONEH HATPy3KW Ha CTAJIWU AKCIUTyaTa-
MK, HO He 0oJiee OTIOXeHUH, 3aHuMaonux 70% BHYTpeHHETO 00beMa TPyOOIIPOBOIOB.

Harpy3ku oT mbUIM Ha IUTOIAIKAX M HAPYXKHBIX ITOBEPXHOCTSIX Ia30BO3/IyXOIPOBOJIOB
MIPUHUMAIOTCS TOJIBKO JUIST KOHCTPYKIIAM, PACITONIOXEHHBIX B paguyce 100 M OT mCTOY-
HUKa BBUICICHUS IIBUTHA. I OOCIYXMBAIOIMMUX IUIOMIATOK C pelleTIaThiM HACTHIOM
Harpyska OT TIbUIA HE YUYHUTHIBACTCS.

BerpoByio Harpysky yYMTBIBAIOT TOJBKO B HAIMPABICHWUU IIONEPEK TPYOOIIPOBOIHOM
cucteMbl. KoadpuImeHTsI T060BOTO COTIPOTUBICHUS, 3ABUCSINKIE OT B3aUMHOTO PacIio-
JIOXEHUS TpyD M KOMIIOHOBKH TPYOOIIPOBOJIOB, IIPUBEACHHO Ha prc.17.5, CleIyIoIne:

Tun ceuenud 1 11 III v A\ VI

KoadduitmeHt 1060BOTO

comporusienus Cy 1 1,2 0,7 0,9 1,2 0,7

3uaveHus koxpduitmenta C, ycpellHEHBI M MPAKTUIECKKA OXBATHIBAIOT BCE BO3MOXK-
HBIE CIyYar B3aUMHOTO PACIIONOXCHUS TPYO B TIaKeTe.

CHETOBYIO HATPY3KY YUMTHIBAIOT TOJBKO IS TA30IIPOBOIOB OXIIAXIEHHOTO Tra3a, TeMIle-
patypa cteHku Kotopbix Hinke 0°C. Ecu Helocpe/ICTBeHHO HaJl Ta30IIPOBOJIOM PACTIONOXEH
JIPYTO# TA30IIPOBOJT WIIM OOCTY;KUBAIOIIAsT TUTOITAIKA CO CIUIONIHBIM HACTWIOM, IIpeOTBpa-
IIAIOIIIAST TTOTA/IAHE CHETOBOT'O TTIOKPOBA, TO CHETOBYIO HATPY3KY TakKe HE YUUTHIBAIOT.

HopMaTWBHOE 3HAYEHWE CHETOBOM HArpy3ku Ha 1 M? IDIOIAIM TOPU3OHTAILHOI
MIPOEKITHI Ta30BO3IYXOIIPOBOIOB OIIpeIesieTcs Mo opmyire:

= Sou
rie Sy — BEC CHErOBOTO IIOKPOBAa Ha 1 M2 rOPM3OHTAIBHON IOBEPXHOCTH 3€MJIM, IIPUHU-
maeMbiit o Tadbn.4 CHull 2.01.07-85; p - xoadduimeHT mmepexoma oT Beca CHETOBOTO
MMOKpOBa 3eMJIM K HAarpy3ke Ha Ta30BO3JYXOIPOBOABI M IUIOIMIAIKN OOCITYXUBAHUS;
u = 0,3 — mIsT ra30BO3AYXOIPOBOMOB; W = 1 — IS IUIOTIAIOK.

TpyOoIIPOBOIHBIE CUCTEMBI JIOJIKHBI OBITH PACCUUTAHBI HA TEMIIEPATYpHbIC KIMMAaTH-
YeCKHUE BO3ACUCTBUS, OlpeAeiasicMble B cOOTBeTCTBUAM ¢ pa3ia.8 CHull 2.01.07-85. B Tex
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cIydasx, Korja TeMmIeparypa CTeHKH Ta30BO3JIyXOIIPOBOJA MO TEXHOJIOTMYECKOMY 3ajia-
HUIO BBIIIe (HIXKE) HOPMaTUBHOIO 3HAUCHUS TeMIlepaTypbl HapyXKHOTO BO3jyXa B Tell-
JIoe (XOJIOIMHOE) BpeMs TO/IA 1, (f,.) U3MEHEHUS CPEIHUX TeMIlepaTyp At, (Af,) HaxomsaTcs
no Ta6a.15 CHull 2.01.07-85 ¢ moacTaHOBKOIL B (hOpMYIIbl 3HAYCHHUN TeMIICPATYpPHI

CTCHKY TPYOOIIPOBOZA oy (13 ) BMECTO BHAYCHUM 1, (L), THE frowy (Zieyy ) — HOD-

MaTHBHAsI TeMIIepaTypa CTeHKH Ta30BO3yXOIIPOBO/IA.

Temreparypa 3amblKaHust t,, (7,) [OpPUHUAMaeTCA MO (PakTUIeCKONH TeMIepaType
OKOHYAHMSI MOHTaxa. Ecnmu daktrdeckas TeMIeparypa 3aMbIKaHWS HEW3BECTHA, €¢
npuHUMaT 1o 1.8.6 CHull 2.01.07-85.

17.3.2. PekoMeHAanMu Mo pacyeTy. TpyOOIpOBONBI PACCUUTHIBAIOT IIO IPEIEIbHBIM
COCTOSTHUSIM: TIO TIEPBOM TPYIIIE MPEJeTbHBIX COCTOSHUMA (IT0 TTPOYHOCTH W YCTOHIMBO-
CTH); MO BTOPOU TPYIIIE MPEJEIbHBIX COCTOSIHUI — It TPYOOIIPOBOJIOB, BEIWYWHA JIe-
dopMalit KOTOPBIX MOXKET 3aTPYJHUTh HOPMAIBHYIO SKCIUIyaTaITAI0 M OTPAHUIUTH
BO3MOXHOCTh MX IpUMeHeHU. PacdeT TpyOOIIPOBONIOB Ha BEPTUKAIBHBIE HATPY3KH BBI-
MOJTHSIOT, Kak MpaBUIO, TIO CXeMe OJHOIIPOJIETHOW OalKK ¢ IIPOJIETOM, PaBHBIM pac-
CTOSTHUIO MEXJTYy OTIOpaMMU.

Harpysku, mprioXeHHble Ha TPyOOITPOBOJL, IO XapaKTepy BO3JEHCTBUS MOXHO pas-
JIETUTh Ha JIBa TUIIA: BBI3BIBAOINKE JePOPMUPOBAHUEC KOHTYpA IIOIEPEUYHOrO CEUCHUS
TpyOOIIPOBO/IA M HE BBI3BIBAIOIINE JeHOPMUPOBAHUS KOHTYpa IIOIEPEYHOIO CEUCHUS
TpyOotpoBosa. Jledopmariuss KOHTYpa IIOIIEPEYHOIO CEUYCHUS BOSHUKACT B TPYOOIIPOBO-
Jlax TaM, IJie Harpyska HecuMMeTpuyHa. K cMMMeTpUYHON OTHOCHTENBHO IIPOIOIBHOMN
OCH MOXHO OTHECTH TOJIBKO HArPYy3Ky THUIIAa BHYTPEHHEE JIABJICHIE I COOCTBEHHBINA Bec.

Pacder TpyOoITpoBO/a KaK OaIKKM KOJBIIEBOTO CEUYCHUS HA HEOCECHMMMETPUYHBIE Ha-
TPY3KHA HE OTBEYaeT JeHCTBUTEIBHOMY HAIIPSDKCHHOMY COCTOSIHHUIO TpyOOITpOBO/A, Tak
KaKk TIpA JIHCTBUM Ha HEro HEOCECUMMETPUYHOM HArpy3KM 3aKOH IDIOCKHX CEUYCHUI
TepsieT cuity. Ilpu neficTBUM HEOCECHMMMETPHUYHBIX HATPY30K (BHYTPEHHUE OTIIOXCHUS
MTbUTH, KOHJICHCAT, BETPOBasl HArpy3Ka, oOJieZlcHeHHUE W T.I1.) TPYyOOIIPOBOJIBI, UMEIOIIHIE
OOBIYHO BWJI TOHKHUX OOOJIOYECK, paboTAlOT He Kak IUIOCKHE KOHCTPYKIIMM, a Kak
MIPOCTPAHCTBEHHBIE CHUCTEMBI (00OJI0YKA € JKECTKMMU OIOPHBIMU  KOJIBITAMU),
HaXOJSIINECST B YCIOBUSIX JIBYXOCHOTO HAIIPSDKEHHOTO COCTOsIHUS. Ha jeficTBre 3THX
Harpy30K TpyOOITPOBOJIBI PACCUMUTHIBAIOT KaK OOOJIOYKK HA OCHOBE THIIOTE3 TEXHUUIECKOM
(110Ty06e3MOMEHTHOIT) TEOPUU 00OIOUEK.

Heo6xommMocTh BBITTOTHEHUS YIIOMSHYTHIX PACUYETOB OTIPEIEIsIeTCs] KOHCTPYKTUBHOM

XapakTepUCTUKON TpyboripoBosia. Tak, yeraHoBieHo, 4To 1ipu A = 2,38,/r/t pabora 06o-

JIOUKW OITMCHIBACTCS pAbOTOM ITYCTOTENON OATKH KOJIBIIEBOTO CeUeHUS, a Ipr A = 0,82,/r/t

BO3HUKAIOT HAMOOJBIIINE HOPMAJIbHBIC HAIIPSDKEHUS, CBSA3AHHBIC ¢ U3MEHEHUEM (hOPMBI
MTOTIEPEYHOTO CEUCHUST OOOJIOUKU (3/IECh F — PAIAYC CPEIUHHON ITOBEPXHOCTH, ! — TOJI-
IMWHA CTEHKKU 0000uKKu). KpoMme Toro, B OOJBIIMHCTBE CIy4aeB cOXpaHeHHE (HOPMBI
MTOTIEPEYHOTO CEUEHUS JIETKO 00ECIIeUnBACTCST KOJBIIEBBIMU PeOpaM.

KoHTyp moriepedHOro cedeHus TpyOOIIPOBOJIOB JMaMeTpoM Oosiee 2 M MOXHO CUU-
TaThb HEU3MCEHSIEMBIM IIPU YCTAHOBKE pebep uepes Sr, HO He Oosiee, YeMm depe3 6 M. B
DIIAJIKUX HEIOJKPEIUIEHHBIX 000J0YKAX MaMETPOM JI0 2 M KOHTYp IIOIIEpEeYHOro ceve-
HUS MOXHO CUWTATH IPAKTAYECKM HEU3MECHSIEMBIM. B CBSI3M ¢ 9TUM B OOJIBIIMHCTBE
cIy4acB pacyeT TPYOOIIPOBOJIOB BEJETCS Kak ST ITYCTOTENOH OalKu KOJIBIIEBOTO ceve-
HUS, YTO JOJIKHO OBITH 00eCTICYeHO KOHCTPYKTUBHBIMU MEPOIIPUSITUSIMUA.

Harmpsokerust B JTI000M ceYeHUHM TPYOBI U B JIIOOOIH TOUYKE TOIIEPETHOTO CEUCHUS OIl-
PEACISIOT KaK B IIYCTOTEJION DalKe Mo cxeMme, IPUBEICHHON Ha puc.17.27.
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IIpu 1IpoBepKe Ha MECTHYIO YCTOMIMBOCTD CTEHKU TPYOOIIPOBOIOB CIIEAYET PYKOBOICTBO-
Barbcst CHull. Ha puc.17.28 mokasaHbl 00IaCTA T€OMETPHIECCKHX MTApaMETPOB TPYOOIIPOBO-
JTOB, HECYINAsI CITOCOOHOCTH KOTOPHIX OIIPEIISIISIETCST TIPOYHOCTBIO WITH YCTOMUYMBOCTHIO.
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7ﬁ‘4 04 50 80 120160200240 280320 360
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Puc.17.28. Obnactu pacuera TpyOOIIPOBOIOB
Puc.17.27. PacueTHad cxema TpyOOIIpoBOIa I — o nmpounoctu; II — MO yCTOWUMBOCTH

MakcUMaTbHEBIC TIPOJICTH TIPAMOIMHEHHBIX YIACTKOB TPYOOIIPOBONOB BEIYUCIISIOTCS
10 HAMEHBIIeMY 3HAYCHUIO OJHON W3 CIEAYIONINX BeTMIIH:
10 TIePROI TPYIIITE TIPEISIBHBIX COCTOTHUL

Iy =25D\jt/q (YR, —0On); Ly =2,5D\t/q(C, —Op).

10 BTOPO# TPYIIIE MIPeeIbHBIX COCTOSHUMN
1, = 610D3it/q ,

e [ - mpoieT, M; ¢ — Harpyska 1o jurHe, H/cm; D — nuameTp TpyOoIrpoBona, M; t —
TOJIIIMHA TPYyOOIIPOBOMA, CM; G — KPUTUUECKOE HAIIPSDKEHUWE, OIIpejesseMoe o I1.8.5
CHulI II-23-81%; R, - pacveTHOE COIPOTHUBICHNE, H/cM?2; oy - HallpskeHUE B TpyGo-
[IPOBOJIE OT HOPMAIbHON cuuibl, H/cM2; v, — KO3MMUIIMEHT YCIOBUI pabOThI; i — YKIIOH
TPYOOIIPOBO/IA B THICSTIHBIX JTOJISIX.

Ha. puc.17.29, 17.30 gaHel HOMOTpPaMMEI JUISI MPAKTAYECKOTO OIPECICHUST MaKCHU-
MAaJTBHBIX MIPOJICTOB.

3HAYCHUS BCIIOMOTaTEIbHON BEJIMYMHEI [ IIpHUBEIeHBL B Tabn.17.7

Taémoa 17.7. 3Ha4eHnsa BCIIOMOTATeIbHON BeITMIUHbI /”

D, MM !’, M TIpU 3HAYCHUIX f, MM
4 6 8 10 12
600 11,2 14 16,2 18,1 19,8
800 14,2 19,2 21,6 24,1 27,2
1000 16,9 22,5 27 30,2 34,8
1200 19,5 26,1 31,7 36,4 39,8
1400 21,7 29,5 36,4 41,7 46,3
1600 23,9 32,8 40,3 46,8 52,6
1800 26,9 35,8 44,4 51,6 58,4
2000 28 38,6 48 56,4 63,7
2200 29,2 41,4 51,6 60,6 69
2400 30,4 43,7 55,1 65 74
2600 31,1 46,4 58,4 62,1 79
2800 31,8 48,9 61,5 73,8 83,6
3000 32,3 51,4 64,7 76,8 88,1
3200 32,9 52,7 67,5 80,5 92,2
3400 33,3 54,1 69,6 84 92,4
3600 33,9 55,6 73,2 87,6 102,1
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Puc.17.30. HoMorpamMa 1151 pacyeTa TpyOOIIPOBOIOB IO BTOPOM TpyIllie IpedeIbHbIX COCTOSHUH

17.3.3. Pacuer onopHbIX pedep. OmnopHble pebpa Iepefaloie Ha KOJOHHEI OIOPHEIS
peakiu TpyOOIIPOBOIOB, PACCYMTHIBAIOT KaK CTATUYCCKH HEOIIpeJeMMBbIe KOJIbIA, Ha-
TPYXEHHBIE KacaTeJIbHBIMHU YCWIHUIMHU, TIPWIOKECHHBIMU 110 KOHTYPY WX COIIPSIKCHUS C
000J10uKOit. OropHoe pPedpo HAXOMUTCS B PABHOBECHUM ITOf JICMCTBUEM KacaTeIbHBIX
YCWJINN (CO CTOPOHBI TPYOBI) U JIBYX OITOPHBIX peakiinit P. TOUKM TPWIOKEHUS PEaKITHN
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P olpeieIsitoTesT YIJIOM O, 3aBUCSINUM OT KOHCTPYKIIMM OMOopbl. Hambosee 3KOHOMMUY-
HOE ceueHHe pedpa MOXHO IOJYIUTE P PACIIONIOKEHUN OIMOPHBIX JIEMEHTOB IO IITH-
pUHE Ha PACCTOSIHWU, PABHOM THAMETPY HEUTpATbHOU ocHu pedpa, T.e. ¢ OIOPHBIM YI-
JoM 20.=180°.

B xomnblieBoM pebpe 1107 JIEUCTBUEM HATpPy3KW BO3HMKAIOT YCIWIHNS: W3THOAIONTH
MoMeHT M, HopMmanbHag cwia N M norepeyHad cwia (. PacderHeie ycwmsgs M, N, Q
OIIPECIISIOTCS TaK HA3BIBAEMBIM METOJIOM HAIOXEHUS ITPOCTCHIIUX CXEM, IIPU KOTOPOM
3aJlaHHAasT OOINas cxeMa HATPYXCHUS pasJesIeTcss Ha psll IIPOCTeHIITNX, UMEIOIIUX TOTO-
BOe pellleHre. B COOTBETCTBUU ¢ pacyeTHON cxeMoit pedep, IIPUHSTON BBIIIC, TAKUMHU
MIPOCTEUTIIUMU CXeMaMHU SIBISIOTCS:

1) 3aMKHYyTOe KOJBIIO0, HATPYXKEHHOE PABHOJIEUCTBYIOIIEH A, paBHOW CyMMe OIOPHBIX
peakIiit, ypaBHOBEIIIEHHOE TTIOTOKOM KacaTeIbHbBIX YCHIHIA;
2) 3aMKHYTOE KOJIBIIO, HArPYXEHHOE BHEITHUMHU CWIAMH. YCWIWS, COOTBETCTBYIOIIHC

paboTe KOoJblla II0 IIEpBOI cXeMme, MpHUBEICHBI, Halpumep, B [1] Tadm.VIIIL.1, a

YCWIWSI, COOTBETCTBYIOIIME paboTe KOJbIla IO BTOPOM cXeMe - TaM Xe, B
Ta0x. VIIL.2. PacderHble ycminsga M, N u Q B pedpe OIPEHCIIIOTCS B CICAYIOIIEM
TTOPSITKE:

e B 3aBHCHMOCTH OT XapakTepa JCHCTBYIOIINX BHEITHUX HATPY30K BBIYUCIISIOT YCHITHS
My, Ny 1 @y o popmynam tadm. VIIIL. 1,

» B 3aBUCUMOCTH OT XapakTepa W CXCMbI IIPWIOKEHUS HArpy30K OIPEICISIOT YCHIHS
M,, N, n @, 110 popmynam ta0m. VIIL.2;

+ OKOHUATeJIbHbIE YCWINA HAXONAT KaK cyMMbl M =M +Mp ; N=N, +Np ; Q=0 +Qp .

IIpr cyMMUpOBaHWM 3HAK YCWIMA OT CABUTAIONINX CWI CJIeIyeT NPWHAMATH Tak,
YTOOBI CYMMa PaBHOIEHCTBYIONINX OTIOPHBIX PeakKIif TIpeBpaTiiach B HYIIb.

Ha puc.17.31 npuBegeHbl rpadpuKU HeCyIeit CIIOCOOHOCTH OHOPHBIX pedep HEKO-
TOPBIX JUAMETPOB Tpyd M Harpys3ok mo 2500 kH. B Ta61.17.8 npuseneH paspaboTaH-
HBIft COPTAMEHT IIOIEPEYHBIX ceueHul pedep. st pacyeToB NMPUHST MaTepual pedep
BC13 ¢ pacyermbiM cotporuierueM R, = 225 Mlla. Koadduruenr ycnosuit paboTs
npuHAgT Y, = 1. I[Ipy KMCXOJMHBIX JaHHBIX, OTIMYHBIX OT HPUHATBEIX, CIEIYeT JMHEWHO
KOPPEKTUPOBATh OIpejessieMoe Mo TpadukaM 3HAYCHUE HECYIeH CIIOCOOHOCTH
OIIOPHOTO pedpa
— 7R,y

A=4 225 °
rme A — Hecymas CIIOCOBHOCTH pebpa 1o rpaduky, H.

Ha mepecedyeHnr TUHUNA, COOTBETCTBYIOIIUX JHAMETPY TpPyOOIIpoBona (OCh OpPIIK-
HAT) W 3HAYECHWIO TpeOyeMoli Hecylel cIocoObHOCTH (OCh abCITUCC), HAXOIUTCI KpH-
Basi, IPUHAJIJIEKAIIAas HOMEpPY OIIpeJIeIECHHOTO pedpa, ceUeHHEe KOTOPOTo IIPUBEJICHO B
Ta61.17.8.

OrtopHbIe pedpa MPUBAPUBAIOT K TPYOe JBYMSI CIUIOIIHBIMUA YIJIOBBIME IIBAMHU BBICO-
TOW, PaBHO! TOJIIIMHE CTeHKU TpyObl. llosicHBIE IIBBI TABPOBBIX pedep HEOOXOIMMO
MIPUHUMATE B 3aBUCUMOCTHA OT TOJIIIIMHBI BEPTUKAIBHOIO 2JIeMEHTa pebpa:

A Y 0. 8§ 10 12 14 16 20 25

Kp MM oo 56 8 9 10 12 16

17.3.4. PacueT JMCKOBBIX KoMmeHcaTopoB. OCHOBHEIE IIapaMETPhI, XapaKTePU3YIOLIVE
JTIMCKOBBIE KOMIICHCATOPBI, CICAYIONIKNE: 3HAYCHUE KOMIICHCUPYIOIICH CIIOCOOHOCTH; YCU-
JIME pactiopa OT TeMIIepaTypHbIX jecopMaliuit; yCue paciiopa OT BHYTPEHHETO JIABICHUS
ra3oBoit cpenbl. PacueTHOE 3HAYEHME CYMMApPHOIO OTIIOpA KOMITEHCATOPA CKIIA/IBIBACTCS U3
TEMIIEPATYPHOIO OTIIOPa P; M PACIIOpa OT BHYTPEHHETO JaBIEHK Fa30BOi cpelbl P,
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I Ta6auua 17.8. CopTaMeHT OIIOPHEIX pebep!
Howmep " 5 ; B o, F, S, Jys Wi Wees
npodung cM cM? oM cm? cm3 cm3
1 2 3 4 5 6 7 8 9 10 11
1 120 8 -3,34 20,4 34,9 316,9 33,9 97,1
2 120 | 10 2,98 | 22,8 40,32 369,6 41,1 | 102,2
3 150 | 10 327 | 258 58 663,3 61,6 | 137,2
4 150 | 12 2,92 | 288 65,14 748,2 71,8 | 144,6
5 150 | 14 2,65 | 31,8 72,11 827.6 81,5 | 151,8
6 150 | 16 2,42 | 3438 78,77 903,2 91,0 | 159,0
7 180 | 12 3,10 | 32,4 87,84 | 12059 99,7 | 185,5
8 180 | 14 2,79 | 36,0 97,3 1334,3 | 113,2 | 1959
9 180 | 16 2,54 | 39,6 | 106,53 | 1456,9 | 126,3 | 206,2
10 180 | 20 2,15 | 46,8 | 124,32 | 1690,5 | 151,7 | 226,8
11 200 | 20 2,19 | 50,8 | 148,6 22355 | 183,3 | 265,8
12 200 | 22 2,03 | 548 | 1592 2386,7 | 198,44 | 278,5
13 200 | 25 1,83 | 60,8 | 174,95 | 2609,0 | 220,5 | 297,5
14 200 | 12 | 12 | 100 | 0,34 | 46,8 | 179,10 | 3288,6 | 302,8 | 300,6
15 200 | 12 | 16 | 100 | 1,21 | 50,8 | 199,80 | 37374 | 359,8 | 316,4
16 200 | 12 | 20 | 100 | 1,98 | 54,8 | 219,28 | 41499 | 414,4 | 329,8
17 200 | 12 | 25 | 100 | 2,04 | 59,8 | 268,27 | 46955 | 479,1 | 3442
18 200 | 12 | 20 | 150 | 3,38 | 64,8 | 254,89 | 48373 | 560,9 | 346,1
19 200 | 12 | 25 | 150 | 4,30 | 72,3 | 280,11 | 53571 | 653,1 | 359,6
20 200 | 12 | 20 | 200 | 440 | 74,8 | 282,8 5340,8 | 702,3 | 356,2
21 200 | 12 | 25 | 200 | 5,32 | 84,8 | 309,64 | 5873,0 | 818,1 | 368,9
22 200 | 12 | 25 | 250 | 6,08 | 97,3 | 332,34 | 62553 | 975,0 | 3749
23 200 | 12 | 25 | 300 | 6,67 |109,8 | 350,15 | 6554,0 |1123,9 | 379,3
24 250 | 12 | 12 | 100 | 036 | 52,8 | 241,31 | 53845 | 403,6 | 400,1
25 250 | 12 | 16 | 100 | 1,31 | 56,8 | 265,73 | 6064,4 | 474,3 | 420,8
26 250 | 12 | 20 | 100 | 2,17 | 60,8 | 290,63 | 6691,5 | 542,6 | 438,3
27 250 | 12 | 25 | 100 | 3,12 | 658 | 318,54 | 7416,6 | 6244 | 457,2
28 250 | 12 | 20 | 150 | 3,77 | 70,8 | 337,6 7794,4 | 7263 | 462,1
29 250 | 12 | 25 | 150 | 4,82 | 78,3 | 370,27 | 8603,0 | 845,1 | 480,1
30 250 | 12 | 20 | 200 | 4,97 | 80,8 | 375,22 | 8624,0 | 905,1 | 477,2
31 250 | 12 | 25 | 200 | 6,05 | 90,8 | 409,96 | 9463,0 |1057,2 | 494,2
32 250 | 12 | 25 | 250 | 6,98 |103,3 | 441,41 | 101150 [1261,3 | 503,7
33 250 | 12 | 25 | 300 | 7,71 | 1158 | 466,76 | 10625,0 | 1457,9 | 510,5
34 300 [ 12 | 12 | 100 | 0,38 | 58,8 | 310,8 8140,3 | 514,3 | 509,6
35 300 | 12 | 16 | 100 | 1,39 | 62,8 | 3417 9100,4 | 598,5 | 535,5
36 300 | 12 | 20 | 100 | 2,32 | 66,8 | 370,1 9989,0 | 680,3 | 557.,5

1 TIpu onpeseNiennn reOMeTpUUECKHX XapaKTepUCTHK B ceUeHre BKINIOYATACH YACTh CTEHKU TPYOHI
wronanew 10,8 cm?2

477



A, kH
0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300

o)

A, kH

0 100 200 300 400 500 600 700 800 900 1000 1100 1200

a)

f
P |
[PACN &
= o & <
© o P
| Y
EO(CEE) %
: ),
™~ N~ ™~
™~ ™~ N ™~
) AN /// Ny
)0
8 ™~ N~ /////////\Q,W bW”/
™~ N N A e 3£ zﬁW//
N~ 6T ! ///”N””//W/
~_ ¢ - I S i e e
™~ 144 N~ [T ™ A e
~d Ll [T ™~ /// ™
I~ ™~ or .y I /////
N NN ~l T 6 R N I e A et Ny RN
Ml ///////% /// ] T
M~ e I e e e e et B e e o ey e e i i N R
T & //”/””/””””””””I’HH
///”” Ci—l | | T 1
I
™~ ~N ) o ~N + o o ~ < o o
~NN N ~ ~N o S oy e
w‘q
EEERNERNSNSI NS,
= Par-GH N \/7%& .
A “ //// .\b&/\&
B bf/ ™~
| mm ™~ ™~ ™~
@\\ ™~ Y
~ N~ N
N ™~ N N
AT & NN
s
/&W RN 2 S S N NS
ey s IS W e Sy
SN //////n S ///m‘m‘:
™~ ~ TS e T
N ~\_J¢! ~ R N A N
~ Il ~L_ . T
NG T /QN //// ~L_| ///
i T e e e O e
I e e i R s N i £ B S I T
////////N/%m By e A ~L ] e g
-y ///vm T T T T
e e It
T ] —— —————
I

1

1,2

1,4

3

32
3.4

3,6

3.8
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ITog MakCUMAaTBbHON KOMITCHCHUPYIOIIEH CIIOCOOHOCTRIO (0CaaKoif) KoMIIeHcaTtopa
MOHUMAIOT JBYCTOPOHHEEe M3MEHEHUE eTO JIMHBI, JOIYCTUMOE 110 YCIOBUIM IIPOYHOCTH
KoMITeHcaTopa (Mo AeHCTBAeM CXUMAIONINX WX PACTATHBAIONIAX CYUT) IO CPABHEHUIO
C ero JUIMHON B HEHAIIPSDKCHHOM COCTOSHUU. KOMIICHCHUPYIOIIAST CIIOCOOHOCTh OMHOM
BOJIHBI JIMH30BOIO KOMIIEHCATOpA OIpeelsseTcs 1o (hopMyIe

R,D?
A=0,075—2"—F cM
E?

rme R, - pacueTHOe CONpOTHRICHHEe Marepuana, Ila; £ - momymb ympyroctu, Ila; D -
JIaMeTp TpyOOIIpoBOIa, CM; ¢ — TONIMAHA CTCHKH KOMITeHcaTopa, cM; & — Koadhduim-
€HT, OIllpeJessieMblil 1Mo Tadn.17.9 u 3aBucAInii OoT otHomeHud W = D/D,, tne D, -
MaMeTp KOMITeHCcaTopa.

Taommma 17.9. Jlamable A pacdeTa IMCKOBOTO KOMIICHCATOpa

D, MM Dy, MM W g ® PacueTHBIe hOPMYITBI
620 1626 0,375 18,05 2,04 Y= D/D ;
720 1720 0,412 12,17 1,65 K
820 1820 0,444 9,75 1,39 69 [1—‘412 4ln2\v]
920 1920 0,474 7,57 1,19 &= - 5~ 5 |5

Yi v 1-vy

1020 2020 0,500 6,04 1,05

1120 2120 0,524 4,92 0,93 T (1-y)(1+2y)

1220 2220 0,545 4,09 0,84 o= 2 2 ;

1320 2320 0,565 3,44 0,76

1420 2420 0,583 2,92 0,7

1520 2520 0,600 2,53 0,64

1620 2620 0,615 2,2 0,59

1720 2720 0,635 1,94 0,55

1820 2820 0,643 1,71 0,52

2020 3020 0,687 1,38 0,46

2220 3220 0,688 1,12 0,41

2420 3420 0,706 0,93 0,37

2520 3520 0,714 0,86 0,36

2620 3620 0,722 0,79 0,34

2820 3820 0,737 0,66 0,31

3020 4020 0,750 0,59 0,29

3220 4220 0,762 0,51 0,25

3500 4500 0,778 0,43 0,24

KomrreHcHupyomas cIroco0HOCTh MHOTOBOIHOBOTO KOMIIEHCATOPA OIPEIEIIeTCs Kak
CyMMa KOMIICHCHUPYIOIINX CITOCOOHOCTEH BCeX BOJIH.

XKecTkocTh BOMHBI CBAPHOTO AWCKOBOTO KOMITeHcaTopa (OTIOp OMHON BOJHBI IIPU
W3MEHEeHNH e¢ JIMHBL Ha 1 ¢M) oTlpefiensercda 1o hopMmyiie

3
2B
Ed-vy)D
TeMmIrepaTypHBI pacmop MHOIOBOJIHOBOIO KOMIIEHCATOPA BBEIUUCISIETCS 110 (hopMyJIe

P:P/A—IY,
n

P/=5

e Y - Ko3hOUIMEHT HANEKHOCTA IO HArpy3Ke; # — KOIWYeCTBO BOIH; A/ = alAf" —
HaubOJIBINIeE TI0 YCIOBUAM pabOThl M3MEHEHME JITMHBI KOMITEHCATOPaA 10 CPABHEHHIO C €0
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JUTMHOU B HEHAIIPSDKEHHOM COCTOSIHUM B MOMEHT 3aMBIKAHUS; L — pacCTOSIHUE MEXIY
HETIOJIBMKHBIMUA OIOpaMU Ha y4YacTKe, [JIe YCTaHOBJIEH KOMIIeHcaTop; A — Temiepa-
TYPHBIA TIeperajl, Olpeje/IeMblit: Ui KOMIIEHCATOPOB, YCTAHABIMBAEMBIX 0€3 Mpell-
BapUTEJIBHON PacTsLKKK (00XKaTHS), KaK HOPMATUBHBINM TEXHOJIOTUUSCKUN WU CE30H-
HBIA Ilepeliajl TeMIlepaTyp; JUId KOMIIEHCATOPOB, YCTAHABIMUBAEMBIX C IIPeBAPUTEIh-
HOU pacTsiKKOU (o0xaTueM), o dopmyie A = (fya — tuin)/2> THE fyay U fyin HAXOMISTCS
o CHwull.

KosmuecTBO BOJIH KOMIIEHCATOpa ompeersieTcs o popmyre n = Al/A” ¢ OKpyIJIeHU-
eM JIO IIeJIOTO 4ucia, 3jech A = KA — Mone3Hass KOMIICHCHUPYIOIIAs CIIOCOOHOCTh KOM-
nencaropa, K= 1/2...1/3.

3HavyeHWe TPeABAPUTEIBHON PACTSIKKU (+) WM OOXaTHS (—) KOMIIEHCATOpa B 3aBU-
CHMOCTHU OT TeMIIePaTyphl 3aMbIKAHUS JTOJDKHO OBITH YKA3aHO B IIPOEKTe. 3HAUYECHUE pac-
[opa KOMIIEHCATOpa OT BHYTPEHHEIO JABICHUS [a30BOM cpellbl HE 3aBUCHT OT 4UCIA
BOJIH KOMIIEHCATOPa U OlpeiesisieTes 1Mo Ghopmyie

B, = pcho ,
IJle p — pacueTHOe [ABJIEHUWE Ta30BOM cpejibl; ® — KO3GhMUITUEHT, 3aBUCSIIMUAN OT
(HaxomaTcs 1o Tabim.17.9).
ONTUMATBEHBIM KOMIIEHCATOPOM MUHUMAIBHOTO CYMMAapHOIO OTIIOpa SBJISETCS KOM-
rercarop ¢ muamerpoM D = D+ (0,7...0,9) M. B Tab6n.17.10 mipuBejieHbl pacyeTHbIE I1a-

pPaMeTpBl TUCKOBBIX KOMITEHCATOPOB IS TPYOOIIPOBOAOB ¢ BHYTPCHHHMM JIaBICHUEM O
20 xlla, the p, — yCUIHe MABICHUS Ha ITUCK BOITHBI, p, — JTaBICHUEC Ha 3aTIyIIKY.

Taomma 17.10. XapaxTeprucTUKaA JUCKOBBIX KOMIIEHCATOPOB
(BuyTpenHee papierue 20 xlla)

KomMneHcupytoasg crmoco0HOCTb Ycunme cxaruga Veurie JlaBieHVe
Dy, MM OTHOM BOJHBI Aq, CM OJTHOH BOJIHBL p;, KH JaBJIeHUI Ha Ha
TP TOJIIIUHE CTEHKU, MM AMCK BOJIHBI | 3aLTYIIKY
4 5 6 4 5 6 Py, KH Pe KH
630 4,1 3,2 2,7 1,73 3,38 5,85 14,65 6,2
720 4 3,2 2,6 1,88 3,58 6,36 16,21 8,1
820 3,9 3,1 2,6 2,03 3,96 6,85 17,84 10,5
920 3,8 3,1 2,6 2,18 4,26 7,37 19,33 13,2
1020 3,8 3 2,5 2,33 4,55 7,87 20,94 16
1120 5,5 4,5 3,7 2,48 4,85 8,38 24,48 19,55
1220 5,5 4,4 3,7 2,62 5,13 8,86 24,13 23,22
1320 5,5 4,4 3,7 2,79 5,44 9,62 25,69 17
1420 5,4 4,3 3,6 2,95 5,75 9,94 27,24 31,5
1520 5,4 4,3 3,6 3,09 6,03 10,42 28,8 35,2
1620 5,3 4,2 3,5 3,24 6,33 10,94 30,41 41
1720 5,3 4,2 3,5 3,4 6,63 11,46 31,85 46,3
1820 5,2 4,1 3,5 3,56 6,96 12,03 33,50 51,9
2020 5,2 4,1 3,5 3,84 7,51 12,97 36,56 63,6
2220 5,1 4,1 3,4 4,18 8,17 14,11 39,69 77
2420 5 4 3,4 4,46 8,72 15,07 42,85 91,5
2520 5 4 3,4 4,6 8,98 15,51 44,5 99
2620 5 4 3,4 4,75 9,27 16,02 46,1 107
2820 4,9 3,9 3,3 5,17 | 10,09 17,43 49,08 124
3020 4,9 3,9 3,3 5,32 | 10,39 17,96 52,38 142,5
3220 4,9 3,9 3,3 5,65 | 11,04 19,07 55,5 161
3520 4,9 3,9 3,3 6,06 | 11,84 20,46 60,03 194,3

486



PacderHOe 3HAUYECHME OTIIOpa CATFHUKOBOTO KOMIIEHCATOPA IIPU TIEPEMEICHUSIX TPY-

OOIPOBOJIa BEIYUCISIOT O (hopMyJie
P =FPu,

e F=nDc — mWionaap TOBEPXHOCTHA TPEHUS; ¢ — JUIMHA CallbHUKa; P, — JaBJIeHUE B
HaOWBKE CaIbHUKA, OIpEIeIsieMoe KakK cpejiHee apuMeTHIecKoe MEXIY BHYTPEHHUM
JTABJICHUEM Ta30BOM CPellbl W YCWJIMEM 3aTsDKKM Py , He mpeBbnnanmmm 3P, T.e. Py = 2p;
u - koadduiment tpenus (L= 0,1 - mpu HOpMATBHOU 3KciuTyatarmu, W= 0,5 - npu
HapYIIEHUH PeXrMa IKCIDIyaTallli: TIepeKoce caTbHUKa, OOMep3aHUH HAOUBKY U T.I1.).

17.3.5. Pacuer TpyGOmpOBOJHBIX CHCTEM Ha caMoKoMmeHcamuid. CaMOKOMITEHCAITAS
JIOCTUTAETCST BRIOOPOM 1T TPYOOIIPOBOIA TAKOH Tpacchl, MPH KOTOPOU TeMIIepaTypHbIe
VIITAHEHUST OT/EIBHBIX YYACTKOB €10 BOCIIPUHUMAIOTCS HedopMariusaMu u3rudba u Kpy-
YEHUS JIPYTUX YIACTKOB, COCTABIISIONIMX HEKOTOPBIN YTOJ K JaHHOMY y9acTKy. TpyGo-
MIPOBOTHAS CUCTEMA IIPU pacyeTe Ha CAMOKOMIICHCAITHIO paccMaTpUBaeTCsl KakK IUIOCKas
WIA TIPOCTPAHCTBEHHASI CTATUYECKW HEoIpeleInMas cucrteMa. B pesynpraTe pacyera
OIIPEICIISTIOTCS. YCWIHS B DIIEMEHTaX TpyOOIIpOBO/IA U PEaKIIMK OIIOPHBIX 3aKpeIUICHUH,
SBISTIONIMECS HArpy3kKaMu Ha oropel. st kKpuBosmHeHBIX (A = 0,3) ygacTkoB HedyTe-
POBaHHBIX TPYOOITPOBOJIOB (KOJIEH) CJEAyeT YUYUTHIBATH KOIDGUITUCHTH YMEHBIICHUS
KECTKOCTHU Ky W YBEJIMICHUS HAMPSDKCHUHR My, OMpeJiessieMble 110 hopMyIam:

ky = A/165 m =09/3,
O e A = tl/r%; | - TONIIMHA CTEHKW KOJNEHA, CM;
7 — cpelHUM pamuyc TPyObl, cM; [ — pajuyc W3-

e ruda KosieHa, cMm.puc.17.32.
KoadpdunrenT &, yIWTBHIBAIOT 10 BCEU JUTH-
i ® HE KPUBOJIWHEHWHOTO ydyacTKa TpyOoIIpoBoIa
(puc.17.32) mexay ToukamMu A 1 B. [[nvHa Kpu-
BOJIMHEHWHOTO yYacTKa MOXKET OBITh ITPUHSTA
L. = ©l, TIe ¢ — yrox moBopoTa, B paj.

Puc.17.32. YyacTok KoJjieHa
TIOHIDKEHHOI KeCTKOCTH

17.3.6. PacueTHble cXeMbl omop TPYOOIIPOBOAHBIX CHCTEM IIPHHUMAIOTCSI B COOTBETCT-
BHM ¢ KOHCTPYKTUBHBIMM PEICHUSIMU Y3JI0B WX KOHIIEBBIX 3aKPEIUICHUN, WUCXONI U3
BO3MOXKHBIX TIEPEMEIEHUI ITUX CEUCHUN B IIPOIOIBHOM (BJIOJIB TPACCHI TPYOOIIPOBO/IA)
¥ TIOTIEPSYHOM HAIIpaBICHUSIX. Beile/IcTBUE TeMIIepaTypHBIX jedopmaliiit TpydboIpoBoa
BEpXHUE CEYCHUS OTIOP WCITBITHIBAIOT BO3JCHCTBUS B IIPOJOJIHHOM HAIIPABICHUH, BBI3HI-
BalOIKE ITEePEMEIIICHUS OTIOP.

Kak ymomMuHasoch paHee, IPOCTPAHCTBEHHBIE OITOPHI, MIPEJCTABISIONINE COOOM Ue-
TBHIPEXTPAHHBIN COCTABHOM CTEPKEHBb CKBO3HOTO CEUCHUS, PACCMATPUBAIOTCS KakK He-
cMelaeMble CTepXKHM, 3allleMJICHHBIE B OCHOBAHWM B JIBYX HallpaBieHUSX. Pacuer mx
BBIIOIHSETCS B COOTBeTCTBUU ¢ yKazaHusMu CHull 11-23-81*, oTHOoCcAImUMUCS K pacyde-
TY PENIeTYaThIX COCTABHBIX CTEPKHEH.

IItockue OIMOpBI B HAITPABICHUN IIOTIEPEK TPACCHI PACCMATPUBAIOTCS 3aIEMICHHBIMEI
B OCHOBAHUWH U JUISL STOTO CJIydas IPUHUMAETCS aHATOTHYHAS IIPOCTPAHCTBEHHON OITope
cXeMa COCTaBHOIO CTEPKHSI CKBO3HOTO ceueHUs. PaboTa TUIOCKHUX OTOp B IIPOIOJIBHOM
HAIpaBICHWHA HAXOJAMTCS B HEIIOCPEJICTBEHHOM 3aBUCUMOCTH OT IepeMeIleHuit Tpyoo-
MIPOBOJIA BIOJIB CBOCH OCH WM WX KOHCTPYKTMBHOE DEIICHUE CYIECTBEHHO BIMSCT Ha
o0I1ee HAMPSLKEHHO-Ie(OPMUPOBAHHOE COCTOSHUE CUCTEMBI. B IIPOIOIBEHOM HallpaB-
JICHUU Y3JIBI OMUPAHUS IUTOCKOW OMOPBI MOTYT OBITH IMTAPHUPHBIMU WUIH 3aIMEMIICH -
HbIMU. KOHCTPYKTHUBHO y3eJl ONMHUpaHUS IUIOCKON OIOpHI Ha (ByHIaAMEHT pelaercs c
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TOMOIIBI0 TUIOCKOM ONOPHOM TUTUTHI W TPYMIIBI aHKEPHBIX OOJITOB, CO3/AIONIMX 3a-
IMeMJICHUE OIOPHI. B OIMpe/eleHHBIX CIydasix B 3aBUCHUMOCTH OT KOHCTPYKTUBHOTO
obopMIIeHHS y371a W TEOMETPUYECKHUX Pa3MEPOB 3allleMJICHHE OITOPBI MOXET OBITh
HE3HAYUTEIBHBIM, YTO ITO3BOJISIET CUYMUTATH 3aKpeIUIeHUE MapHUPHBIM. [Ipr KoHCTpYH-
POBaHUM y3Jla ONUpaHUS Ha GYHIAMECHT C IIOMOIIBIO IEHTPUPYIOIIEH ITPOKIAIKU
MMPAKTAIECKU MCKII0YACTCS BO3MOXHOCTD 3allleMJICHUS M CO3/IaeTCs ITOJHOE COOTBET-
CTBHE IMAPHUPHOMY 3aKpEIUICHUIO.

B BepxHeM cedyeHMM IDIOCKas OIOpa, KakK BAJHO K3 Tadm.17.1 wmMeeT THMHEUHYIO
CB43b, JICHUCTBYIONIYIO B IIPOJOJBHOM HAIMIPABICHUM M OTPAXKAIOIIYIO BIUSHUE TPYOOIIPO-
BOJIa HA CBOOOJIY MepeMeleHu s oophl. [1o OTHOIIEHNIO K ITOBOPOTY IIPH KOHCTPYKTHB-
HOM HCIIOJIB30BAHHUU OITOPHOTO ce/llla B KAYeCTBE PHUIEIsl OIOPHI 3TO CEUYCHHE MOXKHO
paccMmaTpuBaTh 3allleMJICHHBIM. PellleHre, TIpM KOTOPOM CEIUIO OITMpaeTcs Ha pPUreib
OITOPBI, JIOITYCKAET ITOBOPOT CEUYCHUS UM JIaeT BO3MOXHOCTH CUMTATH 3aKpeIUICHUE Iap-
HUPHBIM.

IIpu pacuere 10 JehOPMUPOBAHHON CXeMe MOXHO IIPE/IITIOIOXUTH CBOOOY TIepeMe-
IEHUS. BEPXHETO CEUCHUSI COBMECTHO ¢ TpyOOIIPOBOIOM HE3aBUCHUMO OT YCIIOBH 3aKpe-
IUTEHUS CCYCHUS OT ITOBOPOTA. DTO YCIOBHE 3aKPEIUICHUS] MOJCIUPYETCS «ITOI3YHOM».
Tak Kak B oIopax }KeCTKOCTh PEIISTKU W3 CBOEH IUIOCKOCTH 3HAYUTEIHFHO MEHBIIE CO-
OTBETCTBYIOIIEH KECTKOCTH BETBEH, TO MechopMaIiis IIOCKOH OIOPBI BAOIb OCHU TPACCHI
¢ MpUEMJIEMO TOYHOCTBIO OITMCHIBACTCS YpPaBHEHUSIMU W3TnbOa ee BETBEl, paccMaTpH-
BaeMBbIX KaK M30JMPOBAHHBIC CIUIONTHOCTEHYATHIC CTEPXKHU.

OYEeBUIIHO, YTO MPH JTOCTATOYHO BBICOKWX OIOPAaX W OTHOCHUTEIHHO HEOONBINMHUX IIe-
peMeNICHUSIX TPYOOIIPOBOJa YACTUIHOE 3allleMIeHUEe AaHKEPHBIMU OOJTaMU HUXKHETO
KOHTIA IIPU COOTBETCTBYIOIICH XECTKOCTH JIEMEHTOB OIOPHI HE OKA3BIBACT CYIECTBEH-
HOTO BJIMSIHUS Ha HAIIPSDKEHHO-/Ie(OPMUPOBAHHOE COCTOSTHUE OITOPBI, TaK KakK Iepe-
METIICHUST KOMITCHCHUPYIOTCS J1e(hOPMATUBHOCTHIO OMOPBI. B 5THUX ciiyyasx 3akpervicHue
OITOpBI K (hYHIAMEHTY ¢ ITOMOIIBI0 OIIOPHOTO JIMCTA M aHKEPHBIX OOJTOB MOXET pac-
CMAaTpUBATHCS KakK MTapHUPHOE.

IIpr OTHOCHUTEIBHO KOPOTKHX W JKECTKUX OIOpaX W 3HAYMUTEIBHBIX IEPeMEIICHUSIX
TPyOOITPOBO/IA 3aIEMIICHHUE OIIOPHOTO y3JIa aHKEPHBIMUA OOJITAMK HE MOXET OOeCIeUrTh
JIOCTATOYHOM TMOATIIMBOCTHA OIOPBI, YTO TpeOyeT paccMaTpWBaTh y3ed B 3TOM cCilydae
3aIeMIeHHBIM. [Ipr HeOoOXOMMMOCTH OOECIIeUeHUS IAPHUPHOTO OIMMpPaHUsI, Kak OTMe-
4aJoch, BO3MOXHO KOHCTPYKTHMBHOE M3MEHCHUE y3JIa ITyTeM YCTPOMCTBA OIOPHBIX IIEH-
TPUPYIONIUX ITPOKJIAIOK, MPUOIKAIOIINX Y3eI K MapHUPHOMY.

Kpurepusmu [utst TIPUHSATHAST PEIICHUS 110 OIIOPHOMY Y3JIy SBIISIIOTCS TOTOHHAS Xe-
CTKOCTB OITOPBI M PacuYeTHOE IepeMeIleHUe TPyOoIrpoBoja. MX KOIMIECTBEHHOE COOT-
HOIIIEHWE ITO3BOJISICT YCTAHOBUTH T'PAHUITBI BO3MOXHOTO IIPUMEHEHUS KECTKUX WIK
IMAPHUPHBIX OMOPHBIX Y3JI0B.

IIpesenpHOe 3HAYCHUE CMEITICHUS § BEPXHETO KOHIIA CTePKHS, OOYCIOBIEHHOE COOT-
BETCTBYIOIIEH TOPU3OHTAIBHON CUJON H, He MOJDKHO BBI3BIBATH HAIIPSLKEHUI B HAWOO-
Jiee OIACHOM CEYEeHWHU, IIPEBBIIIAIOIINX PACYETHOE COIPOTUBRICHUE MaTepuaia, ¢ yIeTOM
koadduimenTa Ge3ormacHoCTH. MMess B BUILy CIOXHOCTh AHATUTHYCCKUX ITpejiCTaBiIe-
HUH, 11eJIeCOO0Pa3HO OCYIIECTBUTH IIOMCK 3HAYCHHU O, peanm3oBaB ero Ha BDBM. Ecmu
JIEACTBUTEIIFHBIE CMEIEHWUSI BEPXHETO CEUCHUSI OT TeMIIepaTypHBIX JedopMariuii OymyT
MCEHBIIIe HAWJIEHHOTO 3HAYCHUS O, TO IPU 3aIlleMJIICHUM HUKHEro KOHIA CTepXHS Hau-
OoJIBIIINE HAIIPSDKEHUS OYIyT MEHBIIE, YeM IIpH IMApHUPHOM OITUpaHuK. B sToM ciyyae
HET HEOOXOJUMOCTH MPUHSTUS CIICITHATBHBIX MEp I10 MNPUOIMKECHUIO KOHCTPYKITAH
OITOPHOTO y3JIa K IMapHUPHOM!.

IIpu akTUUecKOM CMEIeHU OOJbIe HAWACHHOIO 3HAYeHUs O, CIeIyeT OTHaTh
MIpE/IITOYTeHE MAPHUPHOMY BAPUAHTY 3aKpEIUICHUS W PEIATh y3ei, KaK YKa3bIBATIOCH
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paHee ¢ YCTPOWCTBOM IICHTPUPYIOIIMX IIPOKIAIOK. YKa3zaHHas cxeMa BbIOOpa BUA
OITOPHBIX 3aKPEIUICHU W PACYCTHOI CXeMBI PACIIPOCTPAHSIETCS] TAKXKE HA MAaSTHUKOBBIC
OITOPBI, KOTOPbIE OOBIMHO KOHCTPYUPYIOTCS B BUJIE CIUIOIMHOCTEHYATHIX CTEPXKHEH IT0-
CTOSTHHOTO CEYCHUS.

17.3.7. OnpeaeneHue HArpy30K Ha omopbl. /|1 HAXOXICHUST BEPTUKAIBHBIX HAIPY30K
Ha OIMOPHI 32 OCHOBHOE WCXOJHOE 3HAYCHHUEC TPUHUMAIOT HOPMATUBHYIO BEPTUKATBHYIO
Harpy3Ky Ha 1 M JUIMHBI Tpacchl. | OpU30OHTATBHBIC HATPY3KH BJIOIB TPACCHI TPYOOIIPOBO-
Jla TIepefialoTcst, Kak TpaBWIO, Ha KOHIIEBBIE HEMOABIKHBIC OIIOPHI U OIIPEJICISIIOTCS B
3aBUCUMOCTH OT IPUHSTON CXEMBI KOMIIOHOBKH TPYOOITPOBOJIOB, BXOJSIIHUX B CHUCTEMY,
1 XapaKTepa WX OIIOPHBIX 3akperuieHWi. [Ipu perreHrH TpyOOIIPOBOIHON CHUCTEMBI IO
OAJIOYHOIM cXeMe TOPU3OHTAIBHBIE HATPY3KKM BBIUUCISIOTCS TIPEXIE BCETO OT YCWIIWM,
BBI3BAHHBIX TeMITEpaTypHBIMU JlehopMaliusiMu Beayiero TpyoborpoBona. Ilpu cxeme ¢
KOMIICHCATOpaAMU 3TH YCUJIUS PaBHBI CYMMapHOW BEJIMYMHE OTIIOpa KOMIIeHcaTopa M
YCUJIMIO OT HEYPaBHOBEIICHHOTO JaBICHUS KOMIICHCATOPA.

IIpr caMOKOMITEHCHUPYIOIIEH cXeMe YCWIWUS, BBI3BAHHBIEC TeMIlepaTypHbIMU Hechop-
MaITUSIMHU BEIYIETO TPYOOIIPOBOIA, OIIPEICIISIOTCS KaK PeakIIMi KOHIIEBBIX OTIOP Ha €ro
VIIMHEHWE. YYacTOK TPyOOIIpOBOJa, OTPAHWYCHHBIM KOHIIEBBIMH OIOPAMU, PACCUUTHI-
BAIOT Ha JieHcTBUE TeMItepaTyphl. [Ipr 5TOM Bce OIOPHI, BXOASIINAE B pacCMaTpHUBaeMBbIH
YYacTOK, IPUHUMAIOT KOHKPETHOM 3aJlaHHON XKECTKOCTH (TIONATIMBOCTH), HAKICHHOMN
M0 MX TEOMETPUUYSCKHUM CXeMaM M IIPeJIIIoJaracMbIM CEUCHUSAM. Takue OTopbl HAKJIAhI-
BalOT Ha TPYOOIIPOBOJ YIIPYTOIONATIUBEIE CBI3M, XapaKTep KOTOPBIX JIOJDKEH COOTBETCT-
BOBaTh BRIOPAHHOMY THUITY OIIOp. ITOMATIMBOCTE OITOp &; OTIpeAeIIeTCI MeTOIaMI CTPOM-
TEbHON MEXaHWKU KaK CMEINEHHUE OIMOpPhl Ha YPOBHE OCHU TPYOOIIpOBO/A OT €AMHUIHOMN
CWJIBI, TIPWJIOKECHHON Ha 3TOM Xe YPOBHE.

IIpy HaXOXJICHWM TOPU3OHTAIBHBIX HATPY30K BIOJIb TPACCHI HA OIOPHI TPYOOIIPO-
BOJIHOM CHCTEMBI CyMMapHasi Harpyska oIIpejesieTcs Kak pasHOCTh COOTBETCTBYIOIIMX
YCHJIM TpyOOIIPOBOJIOB, JIEUCTBYIOIMX B ITPOTUBOIIOJIOXHBIE CTOPOHBI ¢ 0DEMX CTOPOH
HETIOABMIKHOM omopbl. MeHbIlas BeIMYNHA, BXOSINAS B Pa3HOCTh, IIPUHUMACTCS ¢ KO-
abdurtmentom p = 0,8. 1lpu paBeHCTBe YKa3aHHBIX YCWIWA HATPY3Ky Ha OIOPY IIPUHU-
MarT paBHOM 0,2 OfHOM M3 3THUX BEJIMYWH. Ha MojiHOE yCUITMe MPOBEPSIIOT TOJIBKO 3Ie-
MEHTBI, TIPUKPEILISIONIHNE TPYOOITPOBO/L.

Kpome otpeniesieHust Harpy30K Ha OIIOPHI OT TeMITepaTypHBIX JAedopMaITinii BeayIero
TPyOOITPOBO/Ia HEOOXOIMMO YUWUTHIBATH YCWIIMS OT TeMIIepaTypHBIX jedopmalinit cormmyT-
CTBYIOIITHX TPYOOITPOBOMIOB. DTH TPYOOITPOBO/IBI 3aKPETUICHBI Ha BEYIEM W IIPU WX Jie-
dbopmanmsax B cucTeMe BO3HUKAIOT YCWIUS, KOTOPBIC IIPU pacdeTe OIop paccMaTpUBaiOT
Kak Harpy3ku Ha HuX. CyMMapHoOe yCWIIMe OT 3THuX jedopMaliuit, mepesamolineecs B BAIC
Harpy3KHu Ha HEITOJIBIKHYIO OIOPY CUCTEMBI, OTIPEIEISIOT 110 (hopmyiie

Q=P+T,
e P - Harpyska Ha OITOpY OT HEYPaBHOBEIICHHOTO pacropa KOMIIEHCATOPOB COITYTCT-
BYIOIIUX TPYOOTIPOBOJIOB; T — HArpy3Ka Ha OIIOpY OT HEYPABHOBEIEHHBIX CUJI TPCHUS B
OITopax COIYTCTBYIOIIMX TPYOOITPOBOJIOB.

T'opr3oHTAIBHBIE HATPY3KK TIOTIEPEK TPACChI TEPealoTcsl Ha BCE OMOPHI, UMEIOINAC
KECTKOCTh B HAIPABICHUM JEUCTBUS Harpy3ku. OHU BO3HWKAIOT OT JIABJIEHUS BETpa U
COCTABISIONINX YCWJIMA OT TeMIIepaTypHBIX JedopMaliiit BelyIero TpyooIrpoBoia mpu
CaMOKOMIICHCUPYIOIIEH cxeme.

BerpoByto Harpy3ky BBIYHCIISIOT KaK PEakiliid OT BCeX TPYOOITPOBOMOB, BXOJSAINIUX B
cucTeMy, oT JeticTBus BeTpa. KoadduimmeHTsl T060BOTO COMPOTUBICHUS MTPUHUMAIOT B
3aBUCHMOCTH OT PACIIOJIOXEHUS TpyO II0 JaHHBIM, IIPUBEACHHBIM B I11.17.3.1. IIpu sTom
CYMMApHYIO BETPOBYIO HArPY3Ky OIPEIEISIOT 0 CYMME IPOEKITHH JUaMeTpOB TpyoOo-
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IIPOBOJIOB TIEPEAHETO (OTHOCUTEIHHO BETPOBOTO IMOTOKA) PSIia Ha TUTOCKOCTD, MTEPITeH TN -
KYJIAPHYIO 5TOMY ITTOTOKY.

IIpu mpokiajske TPYOOIIPOBOJOB IIO ICTAKaAaM IIPUHITAIN BRIYUCICHUS HATPY30K He
MeHsgeTcsd. Pa3HUIIa COCTOUT JIUITH B TOM, YTO TOPU3OHTAIBHBIC HATPY3KU BIOIb TPACCHI
BOCIIPUHUMAIOTCS CUCTEMOM TIPOJOIBHEBIX CBsI3e BHYTPH TeMIIepaTypHOTo OI0Ka.
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TIABA 18
JBIMOBBIE TPYBbI

18.1. OBIIME CBEAEHUA

CrasibHBIC JBIMOBBIE TPYOBI — BBICOTHBIE COOPYXCHUS MHOTHX ITPOMBINLICHHBIX
MIPEIIPUSITHI M OOBEKTOB SHEPTETUKI TOPOJCKOTO XO3SIACTBA — BO3BOJSTCS OOBIMHO Ha
OTPaHUYCHHBIX TEPPUTOPUSX. B CBI3M ¢ 3TUM JBIMOBBIC TPYOBI, KaK ITPABWIIO, MPOEKTH-
DPYIOTCST CBOOOJTHO CTOSIIUME. JIBIMOBBIE TPYOBI MpeHa3HAYCHBI 11 OTBOJA B BEpXHUE
cion aTMocepbl ¢JIabo arpecCUBHBIX M CYXHX Ta30B, WMCKITIOUAIOIINX BO3ZHUKHOBCHUE
KOHJIeHcaTa, TIPUBOJSIIETO K YCKOPEHHON Kopposur. TemiepaTypa OTBOAMMBIX T'a30B
Komebiaercsa ot 50° mo 600°. Tpybel MoryT OBITh (pyTepoBaHHEIC M HeyTepOBaHHEIC, C
TacUTEISIMU KoJIeOaHW 1 Oe3 HUX, ¢ HAPYXHOW TEIUTOM3OJSIITHUEH 1 0e3 TeIUIOM30JIsI-
ITUH, YTO JIOJDKHO YCTaHABIMBATHCS TEXHOJIOTUYECKUM 3a/IaHMEM Ha MPOEKTUPOBAHUE.

MarepuanoMm g TpyO siBisieTcs nuctoBasi ctainb Mapk Cr3mc, Cr3cmn(C245), a ma
YCIIOBUI ceBepHOI KiMMaTthieckoi 30HbL — 0912C (C345). BeicoTa cTAIBHBIX CBOOOIHO
CTOSIIIIKUX TPYO Ha IIpakKTHUKE OOBIYHO orpaHmuyrBacTcd 100 M, B MCKIIOYMUTEIBHBIX CIyYa-
ax pocturaeT 120 M. Haubomee pacrpocTpaHeHHas BbICOTa CBODOIHO CTOSIIKX JBIMOBBIX
TpyO, B YaCTHOCTU — TPYO KOTEIBHEIX, KoIebiaeTcsa oT 30 mo 60 M mpu guaMmeTpax oT 1 1o
4 M. Tlpu Manbx auamMeTpax ® OOJBIIUX BBICOTAX CTAIBHBIE TPYOBI PEKOMEHIYETCS TIpO-
eKTHUPOBaTh Ha OTTsDKKaX. CBOOOMHO CTOSINKME JBIMOBEIE TPYOBI BBICOTOU Ooiree 120 M
BBITTOJHAIOTCS, KaK TIPaBUIO, XKeIe300eTOHHBIMU, BHYTPU HUX I[PU HEOOXOIUMOCTH
pPa3MeIaTcs OJIMH MM HECKOJIBKO CTATBHBIX Ta300TBOJSIIMX CTBOJIOB. B MaHHO T1aBe
paccMaTpHUBAaIOTCS TOIBKO CBOOOIHO CTOSIIIE JBIMOBBIEC TPYOHI.

18.2. CXEMBI JILIMOBBIX TPYB

Hawubosee pacrpocTpaHeHHBIM PEIICHUEM, SBISCTCS TpyOa MIWIMHIPUISCKON hOpMBI
IO BCEH BBICOTE WM IMMIMHIPAYCCKUM CTBOJI B COYCTAHWM ¢ KOHWYECKOIN HIDKHEH va-
cthio (puc.18.1). TpyObl KoHMUYECKO# (hOPMBI IT0 BCEM BBICOTE IMPOCKTUPOBATH HelleJe-
CO00pAa3HO 10 YCIOBUSIM M3TOTOBICHUS U MOHTaXa. CxeMa JIBIMOBOI TpYyOBl yCTaHABIM-
BaeTCd B 3aBUCHUMOCTH OT COOTHOIIECHUS TUAMETPA U BBICOTHI, KOTOPBIE OIIPEJIEIISIOTCS B
TEXHOJIOTMIECKOM 33JIaHUKM Ha IIPOCKTHUpOBaHue. PeKoMeH/yeMble COOTHOIIECHUS THha-
MeTpa K TIOJHOM BBICOTE IMMIMHIPUICCKON YaCTHU TPYOBI IIpHBE-
nedsl B Ta01.18.1. 2N

Ta6moa 18.1

BeicoTy KOHWYECKOI YacTh TPyOB! CIe/yeT IIPUHUMATH B TIpe-
nenax 1/4 obireit BBICOTHI TPYOBI; OTHOIICHWE JUAMETpa Ha HyJIe-
BOIf OTMETKE K OOIICI BBICOTE TPYOBI I He(pyTepOBAaHHBIX TPYO
He JIOJCKHO TipeBblimars 1/10, mns dyrepoBannabx — 1/15. CToAIIHe TPYGET

[IpumeHeHne CBOOOHO CTOSIIUX CTAIBHBIX TPYO € COOTHOMS- T ——
HISIMP [IMAMETPa U BBICOTHI, OTIMYAIONINMUCS OT YKA3aHHBIX B g _ yrymmmpirdeckas
TaOII.18.1, JOJDKHO OBITh ODOCHOBAHO PACYECTOM M IIOJKPEIUICHO ¢ HIKHelH KOHUYECKOM
COOTBETCTBYIOIITUMUA KOHCTPYKTUBHBIMH PEITICHUSIMUA. JacThI0

Tpyba @ _l_
®opma Tpyod HedyTepoBaHHAd ¢dyTepoBaHHad ‘
0e3 racuresiell | ¢ racuTeIIMHU
KoJeOaHui KoJIeOaHU ‘
HuiuHapudeckas 1 1 1
15 30 25
1

Puc.18.1. Csoboano
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18.3. OCHOBHBIE KOHCTPYKTUBHBIE PEIITEHAS

IIpu IpOeKTUPOBAHUYI CBOOOHO CTOSIUX TPYO Hanboiee OTBETCTBEHHBIMU SIBIISTIOT-
CsI TPU OCHOBHBIX Y3714 MOHTAXHBIH CTBIK CEKITHH ITMIUHAPUIESCKON YaCTH, MOHTAXHBIH
CTBHIK IMIWIHHIPUICCKON M KOHWUYIECKOM yacTeit, 3aKperuieHrne Tpyobl Ha hyHIaAMEHTE.

Moumagcusie cmoiku cekuyuil yUAUHOpUYECKOU 4acmy MOTYT OCYIIECTBISTHCS, B
OCHOBHOM, B JIByX BapHMaHTaX: Ha cBapKe BCTHIK WM (pIaHIIeBBI Ha Oostax. KauecTBo
WCTIOTHEHUSI CTHIKOB CEKITU MMeeT OONBINOe 3HAYCHUE IS 0OecTieYeHUST HATCKHOCTH
KCIUTyaTariu Tpyo. B cBS3M ¢ 3TUM HEOOXOAWMO BBIMOIHATE UX C IOJHBIM IIPOBAPOM
¥ HE JIOIyCKaTh CMEIICHUST BEPXHEH W HIKHEH CeKITUI OTHOCUTEIBHO JIPYT JIpyra Oojee
yeM Ha 1/10 TONIIMHBI COEAMHIEMBIX 00004YeK. Ha TUIomaKy CcTpouTeIbeTBa TPYOBI,
cBapWBacMble HA MOHTAXe BCTBIK, ITOCTABIISIIOTCS 3aBOJOM-W3TOTOBUTENEM B BUJE PY-
JIOHHBIX 3aroToBOK jurHON 12 M. Ilpu nuaMerpax TpyObl, HE IIPEBBINAIOIINAX TPAHC-
MOPTHBIK TabapuT (He Gosiee 3200 MM), IPU COOTBETCTBYIOIEM 3KOHOMUYECKOM 00OC-
HOBAaHWHM HA IUIOMIAJKY MOTYT ITOCTABISTHCS OTICIBHBIC TOTOBBIE CEKITMU JUTMHON 12 M.
IIpoexTtrpoBaHe TPyO M3 OT/EIBHBIX 0OeYacK HEIIeJecOO0pa3HO U PEIKO MPUMEHSETCS
M3-32 BeChMa 3HAYUTEIHHOIO YBEIWYCHUS TPYIOEMKOCTH MOHTaxa. Hepemko B Ieirsx
VIIPOTICHUST KOMIIEHCAIIMN HETOYHOCTEH W3TOTOBJICHUS ITIMHAPUIECKUX CEKITHUI MOH-
TaXHBIC OPTaHU3AIIMM TPUMEHSIIOT CTHIKKM Ha IonybaHaxax. Takoe peleHre CHIXAeT
HAJIEXKHOCTh CTHIKOBOTO COCIWHEHUS TPH JUHAMHUYCCKOM BO3JEHCTBUM BETPOBOM Ha-
TPY3KHA W HE MOXET OBITh PEKOMEHJIOBAHO.

DaHIeBble CTBIKU WIMHIPUICCKIUX CEKITMA (TOJBKO TabapUTHOTO AUaMeTpa) pe-
KOMEHJIyeTCSI OCYITIECTRISTh IIPEUMYIIECTBCHHO P M3TOTOBJICHUM Ha CIEIHATU3UPO-
BaHHBIX 3aBOJIAX W B TEX CIIyYasix, KOTJIA COOPYXECHUE BO3BOAUTCS B paiioHe ¢ Iipeodia-
JTAHWEM HU3KWUX OTPHUIIATEIbHBIX TeMIlepaTyp (CeBepHOE WCIIONIHEHWE) WIA TIPU OT-
CYTCTBUH BBICOKOKBATU(PUITMPOBAHHBIX CBAPIIUKOB M TEXHUYECKUX BO3MOXHOCTEH JUIS
MTOBBITIIEHHOTO KOHTPOJIS KAYeCTBA MOHTAXHBIX CBAPHBIX IIIBOB.

s diraniieB UCTIONB3YeTCsT TOJICTOIUCTOBAS CTAIb, KAYECTBO KOTOPOUM WCKIIOYAET
BO3MOXHOCTh pacciIocHUsT MeTaia. Bo (uiaHIleBOM COeIMHEHWUM TTPUMEHSIIOTCS BBICO-
KOITPOYHBIC OOJTHI ¢ IIPEABAPUTEIIBHBIM HATSDKCHUEM, OOSCIICYMBAIONIIUM OOJIBIIYIO Ha-
JIEKHOCTh CTHIKA IIPU TIEPEeMEHHON BeJIMYMHE YCWwius B Oonrax. Haumboiee yaauyHbIM
KOHCTPYKTHMBHBIM DpeEIIEHUEM II0 YCIOBUSIM PabOTHI CTHIKA SIBISIETCS CUMMETPHUYHOE
pacronoxenue ¢aaHIla W, COOTBETCTBEHHO, OOJTOB OTHOCHUTEIBHO CTCHKU TPYOBI
(puc.18.2a). OnHAKO Takoe peleHrue MOXET OBITh JOIYIIEHO B MCKIIOYHUTEIBHBIX CIy-
yasgx B CBI3M C BEPOSITHOM KOPPO3UElH OOITOB BHYTPH TPYObI M HEBO3MOXHOCTHIO KOH-
TPOJISI X COCTOSTHUS B IIpollecce SKcIUTyaTanuu. [1osToMy pekoMeHJyeTcsl HeCUMMET-
PUYHBIR hIaHel ¢ pacloJIOXeHHeM OOJITOB TOJMBKO CHapyXu TpyOsl (puc.18.26). g
YMEHBIIICHUS TOJIIMHBI (hIaHIla MOTYT IIpU-
MEHSThCSI KOPOTKHE pebpa, paBHOMEPHO pac-
MTOJIOXEHHBIC 10 IEpUMETPY W TPUBApEHHBIC
COOTBETCTBEHHO K (IaHIly WM CTeHKE TpPYyOBI.
KonmuecTtBo pedep oIpeneasieTcss pacyeToOM.
/ Tak kak TocTaHOBKAa pedep yBEIWIUBACT TPY-
P o e e— JIOEMKOCTh W3rOTOBJICHUS (IAHIIEB, & Takxke
AR \ COBJIACT JOMOTHUTENBHBC CBAPOYHbBIC HATIPSI-

KEHUS, 11eJIeco00pa3Ho paciiojarate pebpa Ha

DAaCCTOSTHUHM, HE MEHBIIIEM JIBYX IIaroB OOJITOB.
[Ipumenenue GIaHIIEBBIX CTBIKOB OOIEr4acT
T 4—___~+ MOHTaX, HO IIPUBOIUT K CYIIECCTBEHHOMY IIO-
Puic.18.2. OraHIeBble cTHKK coxuuii Tpye ~ BPIICHIIO TPYIOCMKOCTH TP M3TOTOBJICHHH,
@ - CHMMETDUMHBIA QIaHers, T.K. TpeOyeT HCIIOIB30BAHUS KOHIYKTOPOB U

0 — HECUMMETPUYHEIN (riaHer| KOHTPOJILHOM COOPKU.

T T

a)
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Konmueckast vacTh TpyObl YKPYITHSICTCS U3 OTICIbHBIX JJUCTOB W JIMIID B PEIKUX CIIY-
JastX BO3MOXCH €€ MOHTAX M3 OTJICIbHBIX CEKITHUI TabapUTHBIX PasMEpOB IO IMUPUHE U
JUTHHE, OTPaHWYEHHBIX OOpa3yoIuMK KOHYyca. B CBSI3M ¢ 9TUM TIPU COOTBETCTBYIOIIEM
TEXHUKO-KOHOMUYECKOM OOOCHOBAHWKU PEKOMEHJYETCS IMPOEKTHPOBATEH IVUIMHIIPITIC-
CKHE TPYOBL

Y3en coedunenus yuiunopuueckoll u Kouuueckol uacmeii mpydsl paboTaeT B CIOXK-
HOM HAaIIPSDKEHHOM COCTOSTHUHW. [Ipe/lITouTHTeIbHBIM SIBIIIETCST Haubojee MIpocToe pe-
IMeHne y3j1a, AaHAIOTHUIHOE CThIKAM CEKITHIH IMIMHIPUYECKON JYacTh, — cBapKa ITMIAH/I-
pUYecKoit U KOHMYeCcKOl vacTeit BCTHIK (puc.18.3a). Ilo pesynbraTaM pacuyeToB B psijie
clyyacB HaIMIMe KpacBOro 3¢dexkra MpUBOIAUT K HEOOXOAUMOCTH HEKOTOPOTO YTOJIIIe-
HUS YIaCTKOB CTEHKM KakK IWIMHIPHMICCKOMN, Tak WM KOHWYecKoi wactu. Kak mokaszan
OITBIT DKCILTYyATAITUU JIBIMOBBIX TPYO, YCIOXHEHUE Y3JIa COMPSIKCHUS KOHMYECKOU U 1TH1-
JIMHAPUYECKOM yacTel BBeJICHUEM YCWIIMBAOIINX pedep U IMpoKiIanku (puc.18.36,6,2) He
OIIPABJIAIO CE0ST U HEe MOXET OBITh PEKOMEHIOBAHO.

a) ~—~"1 6) 1 8) T DN

MOHMAMNCHBLL
CmblK

X X X X X X Ly

acmasrka

MOHMAMNCHBLL
CIbIK

Puc.18.3. Turel coeiMHEHUS MWIMHAPUUECKOH M KOHMYECKOH yacTeil TpyObl
a - cBapKa BCTBIK; § — cBapKa uepe3 ¢jIaHell; ¢ — COeTMHEeHNEe ¢ ITOMOIIBI0 BCTABKHU 3aBOJACKOIO
M3TOTOBJIEHHS; ¢ — CBapKa BCTHIK C YCUIIEHHEM MecTa IepeoMa BEPTUKAIBHBIMU pedpaMu

Koucmpykuus coedunenus ceo6o0dHo cmosuiei mpybo. ¢ ynoamenmom ITOIDKHA
UCKITI0YATh BO3MOXHOCTD JIOTOJHUTEIBHOTO OTKIOHEHUS TPYOBI OT BEPTHUKAIH IO BO3-
JIEACTBUEM BETPOBOM HAIPY3KU, T.K. YBEIMUYCHHC aMIUTATY/BI KOJIeOAHWN CHIKAET Ha-
JIEKHOCTh IKCILTyaTarmmu. TpyOsl Ha (yHIAMEHTE 3aKpEIUISIOTCS aHKEPHBIMU OOJITAMMU,
TEOMETPHST PACIIONOXKEHUST KOTOPBIX JIOJDKHA OBITh obeclieueHa B HAType ¢ MUHUMAIb-
HBIMH JIOITyCKaMU. PaccTosiHuMe MeXJy aHKEpHBIMU OOJITaMU II0 [IyIe OKPYXHOCTH
JIOJDKHO TIPUHUMATECS OPUEHTUPOBOYHO B MHTepBaie oT 15° mo 30° B 3aBUCUMOCTH OT
JMaMeTpa TpyObl B OCHOBAaHMW U palfoHa CTPOUTEIBCTBA. BO3ZMOXHBI Pa3TMIHbBIC THUITHI
COEJIMHEHUM, MTUKTyeMble B OCHOBHOM [IMAMETPOM TPYOBI HA HYJEBOW OTMETKE W BEJIM-
YMHOM oTpbIBaolero ycuaus (puc.18.4). Haubomee pacrpocTpaHEHHBIM TUTIOM COCJIMHE-
HUSL SBJISIETCS CUMMETPUYHOE OTHOCHUTEIBHO CTEHKHU PACIIONIOKEHUE aHKEPHBIX OOJTOB,
3aKpellisieMbIX Ha OMOpHOU rumTte (puc.18.4a,6). st OMOPHOR ILIUTHL BO M30EKaHUE
BO3MOXHOI'O PACCIOCHUST META/LId PEKOMEHIYeTCS WCIOIb30BaTh JIMCTOBYIO CTalIb TOJI-
mrHOU 10 40 MM. B OOJBIIMHCTBE CIy4YaeB HOSBISIETCS HEOOXOMMMOCTh IIPUBAPKHU KO-
POTKMX BEPTUKAIBHBIX pebep, paciioyaracMblx BOIHM3M aHKEpHBIX O0ITOB. Takoit Tui
coeuHeHUS (puc.18.5) mpUMeHseTcsT B clydae OTCYTCTBUS arpecCUBHOM Cpeibl M JUIS
IMaMETPOB TPYO, MO3BOJISIONIMX OPTraHW30BATh B HUXKHEH YacTW BXOJl BHYTPH JUIS IIe-
PUOJIMIECKOTO OCMOTpa aHKEPHBIX OOJITOB.
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Puc.18.4. Tumsl coenmuHeHud TPyOHI ¢ (pyHAAMEHTOM
a — cUMMeTpUYHasd OMopHas TJIHUTa; 6 — HEeCUMMETpPWUJIHAd OIMOopHad
TJTWTa; 8 —HEeCMMMETPWYHAd OTOpHas TUIUTA YBeIMUYEHHOUN IMPUHEI;
2 — CHMMETPHUYHAs OTIOPHAS TUTUTA C BEICOKUMM aHKePHBIMHU OONITaMH

1-1

Puc.18.5. Jlertanb cuMMeT-
PUYHOH OTOPHON ILIUTHI,
YCWJICHHON BepPTHKATbHBIMHU
pedpamMu
f',,'__j_.'_,}'_:_'\ a - TIoTIapHOe pasMeleHue

' pebep BOIM3M  aHKEPHBIX
| | 0ONITOB; 0 — PpaBHOMEpPHOE
pasMetiieHre OJWHOYHBIX pPe-
Oep MeXIy aHKEepHBIMU OOJI-
TaMu (CBapHBIe TIBBI YCIIOBHO
He TIOKa3aHbl); 8 — BEIPE3HI B
OTIOPHOMW TUTATE [T KOMIIeH-
callii HEeTOYHOCTe#W  ycTa-
HOBKH aHKEePHBIX OOIITOB

IIpu HerabapuTHOM jJMaMeTpe TPYyObI Ha HYJICBOM OTMETKE ITpHBapKa CTEHKU TPYOBI K
OITOPHOM TUIUTE W IpHUBapKa pedep BBITOTHSCTCS HA MOHTAXE W COIPOBOXIAETCS ITOBBI-
IIEHHBIM KOHTPOJIEM KavecTBa cBapku. OTOpHAs IUTATA COCTOMT B STOM Cilyyae W3 OT-
JISJIBHBIX CETMEHTOB, CBAPUBAEMBIX MEXIy COOOI, eclii aHKepHBIC OONTHI PACTIONATAIOTCS
HECUMMETPUYHO OTHOCUTEIBHO CTCHKH TPYObL. [Ipr cUMMETpUYHOM pPACIIONOXEHUU OO~
TOB OTJIETBHBIC IEMEHTHI OITOPHOM TLTHTHI JIOITYCKACTCS HEe CBAPUBATH MEXTY CODOIL.

IIpu HEBO3MOXHOCTH PACIIONIOKECHWS aHKEPHBIX OOJITOB BHYTPU TPYOBI 3aKperUIeHHe
TpyOBl K (DYHIAMEHTY OCYIICCTBISIOT aHKEPHBIMU OOJITaMU, PACIIOIaracMbIMH TOJIBKO
cHapyxu (puc.18.6, 18.7). B cBsI3m ¢ HecMMMeETpUel aHKEPHBIX OOJTOB OTHOCHUTEIBHO
CTCHKM TPYOBbI B 3aKPEIUICHUM BO3HUKAET JOIMOJHUTEIBHBIN M3rMOAIoNnit MOMeHT. Bep-
TUKAThHBIC peOpa B 9TOM CiIydae, KpOME YCWJICHHUS OIOPHOM TUIMTHI, OOECTICUNBAIOT TIepe-
JTaqy TOPU3OHTAIIBHBIX COCTARISTIONTX OT MOMEHTA Ha HAPYKHOE KOJIBIIO U OMOPHYIO TUIUATY.
B yame 3akperuieHus 110 puc. 18.42, SBISIOIIMMCS BapUaHTOM y3JIa o puc.18.46, nepegada
OCEBBIX YCHJIHI ¢ TPYyOBbI Ha OMOPHYIO IUIATY OCYITIECTBISIETCS ¢ TOMOINBIO (PIIAaHTOBBIX, a
He JIOOOBBIX IIBOB, YTO TIOBBIIIAET HAIEKHOCTH paboThl y3nma (puc.18.7). B srom ciydae
aHKepHBIC OOJITHI PACITONIATAIOTCS BHE KOHTYpA OIIOPHOM IUIHTHI M 3aKPEILISIOTCS HA TO-
PU30HTAIEHOM KOJIBIIE ¢ COOTBETCTBYIOIICH CHUCTEMOl BEepTUKAIBHBIX pedep.
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Puc.18.6. Jeranb HeCUMMETPHUIHOK Puc.18.7. leTaiib CHUMMETPpUUYHOH OMOPHOIT
OTIOPHOM TUTUTHI, YCUIIEHHOH BepTUKATEHBIMHI TTUTHL ¢ BRICOKMMH aHKePHBIMHU OOJITaMH
pebpaMu U HApyXKHBIM KOJIBIIOM

s Tpyo mayoro auamerpa (1o 2,0 M) mpu OOJNBINIMX YCWINSX PACTSIKECHUS B 3aKpe-
wreann (puc.18.4e, 18.7, 18.8), xorma aHKepHbIE OOITHI PACIIONATAIOTCS II0 PAIAYCY,
MIPEBBIITIAIOIIEMY PaJIUyC TPYOBl Ha BeJMIUHY 0 S00 MM, OIOpHAS TUTATA BBITTOIHSCTCS
B BHJIE OJTHOTO KOJbIIa W BOCIPUSTAE YCWJIHN OCYIIECTBISIETCS aHAJOTMIHO puc.18.7.
IIpu pasHune paguyco 500 -1200 MM OIIOPHYIO ILIMTY HEIECOODPA3HO BBINOJHATH U3
JIBYX KOJIEIl Pa3HOM TOJNIUHBI, CBAPCHHBIX MEXIy coboit (puc.18.46, 18.8), Bo3MOXHA
TaKkKe 3aMeHa HApYXHOTO KOJIbIIA OTIEIbHBIMI YIACTKAMU TUTUTHI B MECTAaX PACIIONOXE-
HUS aHKEPHBIX 00JTOB (puc.18.9). BocrpusTie n3rubaroIero MOMeHTa, Kak 1M B ciiydae
onupaHus 1o puc.18.7, obeclieurBaeTCsd BEPTUKAIBHBIMA peOpaMyd M TOPU30HTAIBHBIM
KOJBITOM. BepTuKaibHbIE peOpa BBIIOIHSIOTCS CIUIONTHOCTEHYATHIMU (C BBIPE3OM UK
0e3 Hero), B HEKOTOPBIX CIydasx peOpa MOTYT 3aMEHSTBCS ITOIKOCAMH M3 YIOJIKOB, IO
YCJIOBUSIM SKCIUTyaTAITAY MIPEIIOYTUTEIbHEE TTOCTAHOBKA CIUIONIHOCTEHYATHIX pedep.

Ll
P T

Puc.18.8. leTais HeCUMMETPUUHOK Puc.18.9. JeTtans HeCUMMETPUUHON OTIOPHON
OTIOPHOM TUTMTHI, COCTOSTIEH W3 IBYX TTUTHL ¢ HAPYKHBIM KOJTBI[OM, COCTOSINNM W3
KoJIel OTNIETTHHBIX YUACTKOB
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18.4. TOTIOHATEILHBIE KOHCTPYKTUBHBIE MEPOITPUATHA /114 HOPMAJIBHOM
OKCILIYATAIIUM TPYB

CBOOOJIHO cTostIKe HedyTepOBaAaHHBIE TPYOBI OTHOCSTCS K BBICOTHBIM COOPYXCHUSIM,
B KOTOpPBIX Harboyiee BEpOSTHO BO3ZHMKHOBEHWE PE30OHAHCHBIX Kojiebanuit. s ycrpa-
HEHUSI Pe3OHaHCa MO0 M3MEHSIOT HapaMeTphl TPyObl, TUOO IIPUMEHSIOT CIEITHAIbHBIC
YCTpOICTBa, uTo Oojee 3dekTrBHO. B OTHENBHBIX CIydasix, KOTJa Pe3OHAHCHBIC SBIIC-
HUSI BO3HUKAIOT IPU MAIBIX CKOPOCTSX BETpa, BO3MOXKHO IIPOECKTHPOBaHUE TPYyObl 6e3
racuTeselt KoilebaHUit Ha yCWIWS, BOSHHKAIOIIME TIPU pe3oHaHce. B mocregHee BpeMs
HaMOOJIBITIEEe PACTIPOCTPAHCHUE TTONYIWIA TaCUTENU KOJIeOaHuil (MHTepIIeNTephl), Ipe/i-
CTaBJISIONIMEe cOOOM TPU CIUPATH, TIPUBAPEHHBIE K BepxHElH TpeTw TpyOsl. Illar kaxmoit
cupai paBeH 3-5 auaMmerpaM BepxHelt uyactu TpyOsl. [llupwra momocer 1/8-1/12
BEPXHETO JaMeTpa TpyObl, ToamuHa 2-3 MM. I CHIDKEHUST TPYIOEMKOCTH CIIUPATH
M3TOTABJIMBAIOT M3 OTAEJIbHBIX IUIACTUH, HE CTBIKYeMBIX MeXay coooii. Crpaits mpuBa-
PUBACTCS TTPEPHIBUCTHIMU IMIBAMY MHUHUMATBHON TOJIIIAHBL.

B zaBucmmocT  OT
aMeTpa TpyObl, CIMpalb
/l/ MIpUBaprBaeTCs Ha 3aBOJIC
WIX Ha MOHTaxe (puc.
18.10).

Ilpp  HeobXomMMOCTH
YCTAaHOBKU Ha Tpyde CBeTO-
L1 / BOTO OTPAXJICHUS, B COOT-

BETCTBUM CO CIICITHAIBHBI-
MU TpeOOBAaHUSMU, CHApy-
KW TPYyOBI IIpeycMaTpuBa-
eTcsl BEepTUKAIbHAS JIeCT-
HUIIA ¢ IUIOIAJAKAMUA 00-
ciayxuBaaud. [Ipu orcyrer-
BHUH CBETOOTPAXKICHUSA K
Tpybe CHapyXW TIpUBApU-
BAIOTCS XOJIOBBIE CKOOBI ITO
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3aTeIPHOM  TIOPSIJIKE  TIpH-
BapUBaIOTCA 2-3 MOJIHHE-
OTBOJIA, IIPEJICTABIISIOTIIIC
CcOOOl  CTepXKHU, BBICTY-
naromre Ha 1,5 M Hajg Bep-
XOM TpyOBL. 3a3eMiICHHUC

/l/ BBIIOJIHSICTCSI  TEXHOJIOTU-
‘ YeCKOU OpraHu3aliuei.
Huwxusaa dvacte TpyObI
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(noseprymo) HepENKO WMeEeT BBIPE3hl
JUIST TIPUMBIKAHUS Ta30X0-
\l" " MOB. B CBSI3M co 3HAUM-
. l TENILHBIMI pasMepaMil STHUX
~ o), 300 ||10 BBIPE30OB  CTEHKA TPYOBI
Puc.18.10. BepxHdd yacTb TPYOBL ¢ MHTEPLEIITEPOM, BepXHE CYLIECTBCHHO OCIIA0ISIETCSL.
IUIOIAKON ¥ MOTHUEOTBOIOM IIpy nuaMeTpe rasoxosa,

HEC IIPCBLINIAOIICM I10JIO-
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BUHY JHaMeTpa TpyObl, JOIYCKAeTCsl HEIIOCPE/ICTBEHHASI Bpe3Ka rasoxoja B Tpydy ¢ co-
OTBETCTBYIOIIIUM YCWJICHHUEM MECTa BPE3KU, OIWH M3 BO3MOXHBIX BAPUAHTOB KOTOPOWA
nokasaH Ha puc.18.11. JIag Bpe3KW KPYIHBIX Fa30XO/JI0B IEJeCO00pasHO B MeCTax IIpH-
MBIKAHUS TIEPEXOUTHh C IWIMHIPUISCKON (OPMBI Ta30Xxolla Ha IIPSIMOYTOJIBHYIO C
OOJIBIIIM Pa3MEPOM TIO BBICOTE M COOTBETCTBYIOIINM YCHICHUEM, BKIIOYAIOIITAM JOTIOJ-
HUTEJIFHO JIBA TOPU3OHTAIBHBIX KOJIBITA (BBINIE W HUXE OTBEPCTHSI) W BEPTUKAIBHBIC
pebpa. [Ipu HEOOXOMMMOCTH HECKOJIBKUX TAa30XO0JI0B OOJBIIOTO JuaMeTpa IPUMBIKAHNC
UX K TpyOe JIOJDKHO OCYIIECTBISTHCS B Pa3HBIX YPOBHSIX. B Ieisx IIpeoTBparieHus
OIIACHOTO IeperpeBa 0DOJIOUYKK TPYOBI IIPH TeMIIEpaType OTBOJIMMBIX razoB dojee 350°C
BBITTONIHACTCS (DYyTEpOBKA U3 CHEITMATBHOTO OTHEYIIOPHOTO Kupimya. PyTrepoBKa oImMpa-
eTCs Ha TOPU3OHTAIBHBIC KOJBIIA, MPUBAPHUBACMBIC BHYTPU TPYOBI C IaroM 3-4 M.
TonmuHa KoJell oIpeessieTCsl pacueToM.

Jlemans ycunenus
CmeHKU mpyosl
8 Mecme ape3Ku

nampyoxa
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_— [+
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i
1
1
T o~—
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Puc.18.11. deranp IMpUMBIKAaHUSI Ta30Xxo0ja K Tpyoe

B Tex caydasx, Koraa B COCTaBe OTBOIMMBIX Ta30B COMCPIKUTCS cepa M APYTHe BpeIHbIe
TIPUMECH, CITOCOOCTBYIONIE OOpa30BaHMIO KOHIEHCATa, COMACPKAIETO KUCIOTY W BBI3BI-
BAIOIIETO YCWICHHYIO KOPPO3UIO MeTallla, Ha HAPYKHOU TTOBEPXHOCTA TPYOBI YCTpaBaeT-
CA TEILIOM3ONSITNSA. TeTUTOM3O0MAIAS BBITONHIACTCS OOBIMHO W3 MUHEPATOBATHBIX TLIAT,
3aKpeIUIsIeMbIX Ha CITCITMAIBHO IIPUBAPCHHBIX K TpyOe IITHIPSAX, B KaUeCTBE BOTOU3ONIAIIN-
OHHOM 3aIlUThI TIPUMEHSIOTCS JTUCTHI ATIOMIHUS TNO0 OITMHKOBAHHOMN cTann. M HTepIielr-
TEPBI YCIOXKHSIOT 3aKpeIUIeHre TeTLION3OIISITN, TIPUBOIA K O0JIee CIIOKHBIM PEITCHISIM.

18.5. YKA3AHMA 11O PACUETY

IIpr IPOEKTUPOBAHNU CBOOOMHO CTOSAIIUX TPYO CIeIyeT BBITIONHSTH KaK CTaTHIe-
CKUiA, TaK U TUHAMWIECKUA pacueThl. PacdeThl, Kak IIPAaBWIO, MPOM3BOAATCI Ha DBM.
1 HedyTepOBaHHBIX TPYO B 3aBUCUMOCTH OT MOTYICHHON BETMIMHEI IIeproga coOCT-
BEHHBIX KOJIeOAHMI YCTaHABIUBACTCS BO3MOKHOCTE IIOMAAaHIs ¢e B pesoHanc. Hambo-
JIee BepOSITHOM 30HOM TOTIaaHs TPYOBI B BETPOBOM PE30HAHC ABIISIETCS CKOPOCTH BeTpa
oT 5 mo 25 M/cek. DTOT MHTepBAT CKOPOCTell BeTpa YCTAHOBICH Ha OCHOBAHWU OITBITA
SKCILTYaTallid TpyO W SKCICPUMEHTATBHBIX WCCIeAoBaHuit, IIpu Iomajanuyl Tpyosl B
PE30HAHC M YCTAHOBKE B CBA3M ¢ TUM HWHTEPIEIITEPOB HEOOXOMMMO OIIPEICISITh BETPO-
BYIO HATrpy3Ky Ha 2TOM VYacTKe TPYOBI ¢ YIETOM YBEIMICHUS AUamMeTpa TpyObl Ha JBe
IMAPUHBL UHTEPIIeTITepa W ¢ TIpUMeHEeHNEeM aspoInHaMITIecKoro koahduimenta c¢=1,1.
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g muameTpoB Tpydel Oosee 2-2,5M CIEAyeT,
JOTIOTHUATEIRHO K MEPHINAHAIBHBIM, IPUHUMATH BO
BHUMAaHKUE KOJBIIEBBIC HAIIPSDKEHUS B 0DOJIOYKE OT
BETPOBOM HArpy3KH.

B cBoOOgHO crosinux TpybOax Haubojee OTBETCT-
BEHHBIMU SIBJISIIOTCSI TOPU3OHTAJIBHBIE CBApPHBIE IIBBI.
B cBsi3u ¢ 9TUM cIie/iyeT BBITIOJIHSATE pacyeT TOPU3OH -
TATHHBIX IIIBOB HA BBIHOCIUBOCTH B COOTBETCTBUH CO
CHullI 1I-23-81*, npuHHUMas IIpX pacyeTe KOJIMYIECTBO S

em——
ITMKIIOB paBHbBIM 2 MUTH. A ’@
CoejluHEHMEe LWIMHIPAYECKOH U KOHUYECKOH JE |
06OJIOUEK, a TAKXKE COeIUHEHUE TPYObI ¢ OLIOPHBIM =

KOJIBIIOM PacCUYUTHIBAIOTCS C YIETOM BO3HUKHOBEHUS
KpaeBoro »¢deKra.

T'opusonTaneHble KOIbBIIA JUIST onupaHusi Gyre- :
POBKM PAaCCUMTHIBAIOTCSI HA BEPTUKAIBHYIO PAaBHO- QI\—’
MEPHO PaCIpeicICHHYI0 Harpy3Ky Kak IUTAaCTUHBI €
OTBEPCTUEM, IMAPHUPHO OIEPTHEIE HA CTEHKY TPyObL peHIEro KOTbIi A OTHpatA cby-
(puc.18.12). Kosblta IIpUBaApUBAIOTCS K CTEHKE TPY- TEPOBKI; ¢g — Macca yTepOBKH Ha
OBl MUHUMAaIBHBIMU nBaMHu, BOCIIPMHUMAKIINMN TIOTOHHBIA MeTp KOJIbIa
TOJIBKO BEPTUKAIBHYIO HATPY3KY.

Puc.18.12. PacyerHag cxeMa BHYT-
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