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NPEOUCJ/IOBHE

Hacrosimee PykoBOACTBO CONGPKHT peKOMEHAAHE HO 06jacTH
IPHMEHEHHS] KOHCTPYKHHH ¢ Ge36ajOYHHMH NePeKPHTHIMH B IIPOH3-
BOJCTBEHHHX 3XaHHAX, THIAM H IapaMeTpaM KOHCTPYKUHE, a Takxke
OCHOBHHE MNOJIOXKEeHHS 10 pacuieTy H KOHCTPYHPOBaHHIO; B PyKOBOACTBe
ocofoe BHHMaHHe YJAeJeHO COOPHHM KOHCTPYKUHsSIM KakK HaHGoJsee pac-
npOCTPaHEHHHM B CTPOHTE/ILCTBE.

Tlpn cocraBienEM PyKOBOACTBa Yd4TeH ONHT INPOEKTHPOBAHHS H
CTPOHTEJbCTBA NPOH3BOJCTBEHHHX B8MAHHA, a TaKkKe pPe3y/JbTATH 3KCIIe-
PHMEHTAJBHHX HCCJICJ0BaHHE Ge36aJO0UHEIX KOHCTPYKUHH.

PykoBozncTBO He pacmpocTpaHsieTcss Ha KOHCTPYKHMH 3AaHHM, BO3-
BOAEMHX Ha NPOCAfOYHHX IPYHTAX H TOPHHX BHPaboTKax, B pafioHax
¢ ceficMyuHOCTBEIO CcBHUle 6 Gasyoe M B pafionax Kpaiimero Cesepa, a
TaKXKe Ha KOHCTPYKUHH 3/aHHH, BO3BOJHMBIX MeTOJOM INOADbEMa nepe-
KPHTHI.

PykoBozcTBo  paspaGorauo llenTpasbHolt JaGopaTopheffi TeOpHH
xkeneso6erona HUM)KBa (mokropa Texm. Hayk, npod. A. A. I'sozzeB H
C. M. KpuuioB, kanA. TexH. Hayk JI. H. 3aiiueB) H oTzenom xesesoGe-
ToHHHX KoHCTpykmuii IIHWWITpoMapammfi (kamaupaTH TexH. Hayk M. I.
Kocrioxoeckuit 1 A. H. Kopose, unx. T. B. Mypamosa) npn y4acTHH
J1a6opaTOpHH KeJe306eTOHHKX KOHCTpYkuuit Ypaisckoro IIpomcrpoii-
HHHOpoeKTa (KamaumaaTH TexH. Hayk A. §I. dnm, B. B. HukeBckHii).

3ameyannus npockGa HalPasiATh Mo agpecy: 109389, Mocksa, JK-389,
2-1 HucTHTyTCKast ya., A. 6, HUVDKD u 127238, Mocksa, H1-238, Jmur-
posckoe mocce, A. 46, LIHMWIIpoms nanm#.
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1. OGIUHE NMOJIO)KEHH

1.1. Hactosimee PyxkoBomcTBO pacmpoCTpaHfAeTCss Ha MPOEKTHPOBA-
MHe KapKacoB 3faHH# c Ge3(asouHHMH KOHCTPYKIHSIMH B BHJe IJOC-
KHX XKeJe30GeTOHHBIX NEePEKpHTHH, 06pa3oBaHHHX IJaAKHMH IJIATAMH,
KOTOpHe XKeCTKO CONpAralTcs ¢ NOAAEPIKHBAOINHMH HX KOJOHHAMH HO-
CPeACTBOM MECTHHX YTOJHIeHHii — Kanuteaeh.

PaccmaTpuBaloTCs KOHCTPYKUHHM 3KaHHR C KBajpaTHOR ¥ mpsaMo-
yroJbHOR CeTKaMH KOJIOHH APH OTHOLEEGHHH GOJBIIEr0c NpoJieTa K MeHb-
meMy A0 3/ H OTHOLIEHHH BeJHYHH NPOJIETOB OJHOrO HANpPaBJeHHs Kap-
Kaca He GoJsiee 4/s.

1.2. 1lenecoo6pasHocT OpHMEHeHHs 6e36aJOYHBIX KOHCTPYKUHAR B
Kax10M KOHKDETHOM CJydde YCTaHABJAHBaeTC Ha OCHOBAHHH TeXHHKO-
IKOHOMHYECKOIO aHaJH3a C yYeTOM YCJIOBHHA JKCIIyaTallHH KOHCTPYKIHM,
a B 3JaHHAX C CETKaMH KOJIOHH Gosee 6)X6 M M ¢ YyueToM NOBHILIGHHSA
3¢)(peKTHBHOCTE HCNOJB30BAHHA NPOH3BOJCTBEHHHX IIJIOIaLel.

IIprmenenne Ge36aiouHBIX KOHCTPYKUMA mo 1. l.1. nesecooGpasno:

IPH CTPOHTe/bCTBE 3MaHH{, B KOTOPHIX IO YCIOBHAM pasMmemae-
MHX NPOH3BOJCTB, KCIIyaTaUHOHHHIM H APYrHM TPeGOBaHHAM Heob6xo-
OAMH TJAajKHe IIOTOJKH H GecnyCTOTHLIE NEPEKPHITHA, HaOpHMEpP B
TIPOMSBOACTBEHHBIX 34aHHAX MACOKOMOHHATOB, MOJOKO32aBOAOB, pbi6O-
nepepabaTHBAIONIHX 33BOAOB, B XOJOIHJbHAKAX H T. IL;

B MHOTO3TAXKHBIX 3JaHHAX C CEeTKOM KOJOHH 6X6 M H 6GOAbIIHMH
(==1000 Krc/m2) BpeMeHHBIMH HArpy3KaMH Ha NEPEKPHITHSX.

DBes6asounbie KOHCTPYKIMH IpelNOYTHTENbHH TaKxKe B 3AaHHAX
C arpecCHBHBIMH CPeJaMH.

1.3. Pexomenpyercs NpHMEHSTb NPEHMYIIECTBEHHO THIOBHE HJH
ono6pennnie I'occtpoem CCCP pasi mpHMeHeHHst B CTPOHTeNbCTBe cGOp-
HHe Oe3fanognbie KOHCTPYKHHH 3aBOACKOTO H3TOTOBJIEHHS.

IIpr cooTBeTcTByIOmleM OGOCHOBAHHH MOTYT NDHMEHSATBCA MOHO-
JuTHHE Ge36asounne KOHCTPYKIHH.

1.4, Ilo napyxHOMY KOHTYpy Ge36ajiouHble NEPEKPHTHA MOTYT:
CBOGOZHO BHICTYMAThb 3a KpafiHAA PsJl KOJOHH B BHAE KOH-

coJiei;

HMeTh CONPSKEHHS ¢ KOJOHHAMH KpaliHero psja OPH IOMOLIH

noJiykanuresnef;

conpsraTeca ¢ okafimasome Gaskofi, noanepKABaeMON Kpaf-

HHM DAOM KOJIOHH;

ONHPATLCH HA CTeHH.

Hasnauenne xanuTtesnefi:

ofecnesnTs HEOGXOXHMYIO JKECTKOCTh CONPSIKEHHA HepeKpHTHMA

¢ KOJIOHHAMH B CHCTeMe KapKaca 3NaHHS;

YBEJHRYHTE NPOYHOCTL IJIMTH! NCPEKPBITHEA HA H3JIOM;

obecneunTh NJHTY OT NPOJABJHBAHHS B MeCTe ee ONHPaHHA

Ha KOJIOHHHI;

YBEJHYHTD JKECTKOCTh NMepeKpHITHS.

PexomeHayercsi NPHMEHSITP NPEHMYINECTBEHHO KamuTedb THna |
(puc. 1). Moryr TakxKe NPHMEHATbCH KamuTejd Tunos 2 H 3 (puc. 2 H
3), a Takke Jpyrie THOH KaunTesefl, eCIH 5TO TeXHHYECKH H JKOHOMH-
yeckH Iiesiecoo6pasHo.
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Ilpr npumenennm KBagpaTHHX RJH NPAMOYTOJBHHX B IHJafie Ka-
HHTeNel YKa3aHHHX THNOB PEKOMEHAYETCH NPHHUMATE:

C
AJg KanuTtenu THoa | —fnl—y B npegenax or 0,08 mo 0,12, rae
X 14

le u ly nposeTH KOHCTPYKUWH; OTHOHIEHHE BEICOTH hx KAaNHTENH B Me-

K
CTe nepejoma ee QUePTAHHA K TOJIIHHE INIATH ha s npegenax OTT ==
%

K

=18 no P =2,0; HONYWHPHHY KalHTeNH rx H ry COOTBETCTBEHHO B
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HalpaBJieHAH NPOJeTOB [» H [, HE MeHbmeR geM
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. Cx c
A9 KaNHTeNH THOA 2 BeJHYHHY OTHOLIEHH R u —% B npenenax

x 1,
or 0,1 o 0,15;
c

c

ANs KanuTeJd THOA 3 OTHOMEHHS —15— n Ty- B npegenax ot 0,1

X

no 0,15; moaymupHHY KanuTeJH Tz H 7y He Meﬂyee 0,175 cooTBeTcTBY-
JOILETO NpoJeTa.

Ouepranna Kanutenefl c6OpDHHX KOHCTPYKUHf AOHYCKaeTCA NPHHH-
maTth OGJIH3KO ONHCAHHBIMH Y O4YePTaHHfl DEKOMeHAYeMHX Kamurejefi.

Pasmepn kanutesefli BceX THNOB B KaXA0OM KOHKPeTHOM CJjydae
clefyeT HasHAYaTb HAa OCHOBAaHHH PaCYeToB.

1.6. IInute nepeKpHTHA peKOMeHAyeTcs NPOEKTHPOBATb e€AMHOR
TONMYAK B mpefenax TeMmepaTypHOro Gnoxa Kapkraca 3jaHus.

TonidAy TJIHT H3 THXeJoro 6eToHa ¢ OGHYHHM  apMHPOBaHHEM
peKkOMeHAyeTcd NPHHHMAaTh He MeHee !f35 GoJbliero mposera HO OCAM
KOJIOHH JJisi TePEeKPHTHR ¢ KamATe/MsiMH THOa 2 H He MeHee !/, Gosb-
mrero mpoJsieTa AJis nepeKpHTHfl ¢ KanuTeasmd THna 1 m 3.
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1.7. KoJsioHHH, nopnepxuBaionige Gesbanounble MepeKPHTH:A, CAé-
JlyeT mpeAycMaTpPHBATh, KaK IPaBHJIO, CIJIOIIHOrO KBaJPAaTHOrO CeUeHHS.
MoryT TakXKe NPHMEHSATHCA KOJOHHH MPSMOYFOJbLHOIO H KPYIJIOrO cedqe-
HHH, a TIPH CHenHajbHOM OGOCHOBAHHH — H KOJIbIIEBOIO ceyeHHs (Ha-
TPHMeP H3rOTaBJHBaeMHe MeTOJIOM HeHTPH(QYTHPOBAHHA).
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Puc. 4. Cxemu pa3pe3kn Ge36a/OuHEIX nepekpHTHA Ha COOpHHE 3JeMeH-
THI:

1 — KoNOHHM; 2 — KanuTeau; 3 U 3’ — MeXKoJOHHble (HAMAKONOHHHIE) NAMTH; ¢ —
npONeTHHE NAHTH

1.8. C6opusie 6e3basounHe KOHCTPYKUHH 06Da3yioTcsl H3 IJHT, Ka-
IATeNed ¥ KOJOHH. ITAHTHI moxpasiesnaiorcss Ha MEXKOJOHHHe (Hajxko-
JIOHHHE) H IpoJeTHHe. MeXKOJOHHBE IJIHTH ONHPAKTCHd HAa KaNHTeNH
H MOANEPKHBAIOT NpoJeTHble NJHTH. IIpAMeEpH peKOMeHXYEMBIX CXeM
paspesKH IepeKpHTHA Ha cOOpHME SJeMeHTH TNpPHBeXeHW Ha pHC. 4.

MexXKOJIOHHEE B HpOJIETHbIE IJHATHI CJeAyeT NpeiycMaTPHBaTh, Kak
NPaBEJ0, eAWHON TOJMIHHH. MoXeT HOMyCcKaThCs pasHas TOJLIHHA MEXK-
KOJIOHHHIX M TIPOJIETHHX IUIHT C INpeBHIIeHHeM GoJblnell TOJHHE Haf
MeHblIeli Ha 2—4 oM.

I'aGaputHble pa3Mepsl cOOPHBIX 3JIEMEHTOB JOJDKHHL OTBEUaTh yc-
JIOBUAM 3aBOJCKOrO H3rOTOBJICHHS Ha cepHAHOM 0GODYAOBaHHH H TpPaHC-
NOPTHPOBKH 3JIeMeHTOB. B cBA3H ¢ 3THM MeHbIUHA pasMep 3J1eMEHTOB
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B NJaHe cJefiyeT OpHHHMATh He Gojee 3 M. B oTHenbHHX ciayuasix npm
COOTBETCTBYIOIIEM OGOCHOBAHMHM 3TH pa3MePH MOryT GHTb YBEJHUEHH,
HO He Gouiee yem Ha 100 mm. Kpome TOro, HIHPHHY OCHOBHBIX SJE€MeH-
TOB TeDeKpHTHA peKOMeHAyeTcs Ha3HauaTh, KakK HOPaBHJIO, He Menee
2400 mM. JloGopuble sieMeHTH MOTYT OLITh MeHbIIeHl WHPHHH. Bhicora
KanuTeNH npuHAMaeTca He Gonaee 600 mwm.

KonOHHH peKOMEHAYIOTCS MHOTO3TAXKHOH pa3peskd, T. €. IJIMHOf
Ha HECKOJIbKO sTaxKefl.

1.9. IIpn mpoexTHpOBaHHE COOPHBIX JKese306eTOHHHX Ge36aJIOUHBIX
KOHCTPYKIHH pEeKOMeHIyeTcst IpeyCMaTPHBAaTh BOSMOXHOCTb MOHTaXKa
KapKkaca 37iaHHsI Ha HECKOJBKO 3Taxell 6e3 3aMOHOJ/HUHBAHHS COIpSi-
KeHHH.

1.10. Ilpu ycTpoficTBe B INEDEKPHTHAX OTBEPCTHH HJH NPOEMOB
IJISE TIPONyCKa MHXKEHePHHIX KOMMYHHKAuui, maxt JAQTOB, JECTHHUHHIX
KJeTOK M T. II. X cCJeJyeT pa3MellaTh B NpefeiaX IJHTHOH YacTH Ie-
PEKPHTHA. YCTPOHCTBO OTBepcTH B MpeliesiaXx KanuTenell, Kak NpasH-
Jio, He peKkoMenayercs. [IpH HeoOXOAMMOCTH B Npelesax KalHTeJH JO-
NycKaeTCss yCTpausaTh OTBEPCTHS AHameTpom He Gosee 200 mm.

Mexny KanuteisMH, B HaAKOJOHHOA mojoce MOHoauTHOTO Ges-
6aJIOYHOTO IePEKPHITHS OTBEPCTHA DEKOMEHIyeTcsi pasMmelllaTh Tak,
yToGH OHA 3aHuMajH He Gosiee 0,5 [MUpHHBL 5Tof HOJOCH, T. €. He 60-
see 0,5 IIHDHHEI KaNHTeJH.

B cGoprmx Ge36ajJOYHBIX NEPeKPHITHAX HNelecoofpasHO Npeny-
CMaTpPHBATh CHENHaJbHBIE IVIHTH C OTBEPCTHAMH, a B MecTax o6pasosa-
HHS NIPOEMOB IJIMTH HE YCTAHABJMBATh. B nepeKpHTHsX, B 30HaX, MpH-
MBIK3IOMHX K NPOeMaM, MOTyT HCHO/b30BaThcsl AOGOpHHE IAHTH H
KaNHTeJH, a B caydde KpaiiHeil HeoGXOANMOCTH M HOJYKamHTeJH. B oT-
JleSbHHX Cydasix TPH 00pa3oBaHAM OTBepCTHH JonyckaeTcs YCTpaH-
BaTh MOHOJIHTHHE Y9aCTKH IepeKPHITHS.

HaJsnune oTBepcTHi M NIPOEMOB B NEPEKPHTHAX JOKHO YUHTH-
BaTbCs pacdeToM.

2. OCHOBHBIE PACYETHBIE NOJIO)XEHHA

2.1. Pacyer 6e36a/04HBIX KOHCTPYKUHH MXOJIXKEH NDOH3BONMTHECA B
COOTBeTCTBHH c TpefoBanusamu Aefictpyromux CHull, Hucrpyknmii Vxa-
sanufl, PYKOBOACTB H € yueToM peKOMenJamHfl, H3JIOXKeHHHX B HACTOsI-
meM PykoBoacTse.

2.2, KoHcTpyKOust paccMaTpHBaeTcss Kak CHCTeMa PaM C KECTKHMH
y3JIaMH, PacHOJIOXKEHHHX B JBYX B3aHMHO MNepHeHAHKYJASPHHX Hanpas-
JICHHSX.

B MOHOJIMTHO KOHCTPYKHMH Kaxpasi pama obpasyercsl KOJIOHHAMH
H IOJIOCOM IIepeKDPHITHS, PaBHOH IO INHPHHE PAaccTOAHHIO MEXAY cepe-
JMHaMH JBYX IPOJIETOB, IPHJIEralOliHX K COOTBETCTBYIOIIEMY PSRLY
KOJIOHH.

B cOopuOll KOHCTPYKUHH PaMH 0GpPasyloTcs KOJOHHAME, KAOHTEJS-
MH H MeXKOJOHHHMH NJuTaMH. IIpu ofecneuenuu conpsikenHsMH COB-
MecTHOH PaboTH MEXKKOJOHHBIX H NPOJIETHHX IVIHT, T. e. Koraa obec-
[euHBaeTCA PABEHCTBO AedopManuii 31eMEHTOB BAOJDL CONPSKEHHS, MPO-
JieTHHE IUIMTH MOTYT YaCTHYHO YUHTHIBATbCS B paboTe pHretefi pam
Kapkaca. Ilpu sToM B paGoTe pHress. YUHTHBAIOTCS Y4acTKH IPOJETHHIX
naut wupuHoft 0,54—0,5a, (pmc. 11) ¥ me npeBmmalomefl ABYX TOJ-
HIMH OPOJETHHX IVIHT,
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2.3. Be36asounyl0 KOHCTPYKIHIO DPEKOMEHAYeTCS PacCUMTHBaTh Ha
HarpysK#, paBHOMePHO pacIlpejesieHHHE O BCeMYy NEPEeKPHTHIO HJH erc
4acTH.

Harpyskn, neficTByiollHe HAa NEePEKPHITHA, MOTYT OHTb NPHGIHMKEH-
HO NpHBeJeHH K 3KBHBaJEeHTHHM DaBHOMEPHO DaclpefiesieHHBIM Harpya-
KaM o u3rHOaiomHM MOMEHTAaM, NONEPeUHHM CHJIaM HaH KedopMmanudam
B 3aBHCEMOCTH OT lIpeJe/bHBIX COCTOAHHH, MO KOTOPHM HPOH3BOAHMTCH
pacuer, IIpH pacueTe OTHAENBHEIX Hacrefi KOHCTPYKUHH (HAmpEMEp, Ha
NpoJaB/JHBAHHE H T. I.) He0GXOAMMO YHYHTHBAThL NeHACTBHTENBHHA Xa-
pakTep HAarpyskH.

OCKOJIbKY KapKac COCTOHT H3 NpOJOJBHHX H IMONEepeyHHX paM,
BePTHKAJbHHE HArpyskH HA PHreJH IPHHHMAIOTCSH MO 3aKOHY paBHOOex-
PEHHOro TPeyroJbHHKA C MaKCHMaJbHON OPAHHATON B cepefHHE npoJjeTa
(kBagpaTHasA CeTKa KOJIOHH Kapxaca), HWJH TPalelHH H TPeyrOJbHHKA
(npsMoyroJbHAs CeTKa KOJIOHH Kapkaca).

Ipu onpegenenny ycuauf, AeficTBYIOIIHX Ha 3JeMEHTH HEPeKpH-
THsl, YYHTHBAIOTCS HeBHroAHefiline KOMOHHALHH 3arpyxXKeHHT paM.

lpu onpenenennn ycuanfl, ReficTBYIOIIHX Ha KOJOHHH Kapxaca,
TaKXe YYHTHIBAIOTCA HeBLIrOAHeHIUHe KOMOHHAUHH 3arpy:KeHHs pawm,
HO NIPH OTCYTCTBHH BpPeMeHHOH HArpy3KHM HJH CINIOMIHOM 3arpyKeHuH
BpPeMeHHOl HAarpyskofi HepeKpHITHS B npejenax Ksajgpata (mpsiMo-
VroJbHAKA), OrPaHHMYCHHOTO JIMHHSIMH CETKH KOJOHH Kapraca (puc. 5).

Tlpn omnpeneneHHH ycHaAHH, AefiCTBYIOIHX B KOHCTPYKHHH, Kpome
BEPTHKAJbHBIX Harpy30K YUHTHIBAIOTCS H TOPH30HTaJbHHIE HArpysKH.

2,4. CO6opHaA KOHCTPYKUHS DacCYHTHIBAETCSI Ha BOCHPHATHA NOJ-
HOMi Harpy3kK# B 5KCIJIyaTaUHOHHOII CTaJ¥H IPH CBapEHHBIX 3aKJIaJHHIX
JleTaIfAX B CONPSMKEHHSX 3JIEMEHTOB H JIOCTHXEHHH NPOEKTHOA IpodHo-
CTH GeTOHOM 3aMOHOJHYHBAHHA.

Pacuer Ha HarpyskH, AeficTBYOLlHE B NpoOllecce MOHTaxa KOHCTPYK-
IHA, NPOH3BOAATCS NPH CONPAKEHHSX 3JIEMEHTOB, BHINOJHEHHBIX TOJLKO
Ha cBapKe, Ge3 3aMoHo.iHuuBaHHA. IIpH aTOM YyCTaHaBIHBaeTcsl YHCJO
sraxefl, NIpH KOTOpOM JONYCKaeTc BO3BEJleHHE KapKaca C He3aMOHOo-
JIHYEHHBIMH CONPSMEHHSIMH 3JIeMEHTOB.

2.5. [lepepacupelenienHe YCHJHA B paMax npd CTaTHYeCKOM pac-
yeTe KapKaca BHINOJHAETCH B COOTBETCTBHH ¢ «PyKoBOACTBOM noO pac-
4yeTy CTaTHYeCKH HeONpeJeJHMHX JKese306eTOHHHX  KOHCTPYKUHI»
(HUH)KB, Mocksa, Crpofinaznar, 1975 r.).

CraTHuecKBH pacueT paM NPOH3BOJAHTCS C YU4eTOM NMEPEeMEHHHIX Xe-
CTKOCTEeR MO AJHHe 3JleMeHTOB. KpoMe TOro, npH paciere cOOPHHIX KOH-
CTPYKUHH Ha MOHTaXXHble HArpy3KH »XeCTKOCTb pHrejiefi Ha IMHPHHE He-
3aMOHOJIHYEHHOTO CONpPAXKEHHS MEXKOJOHHOH NJIMTH € KalmHTelblo H B
30HAX, HENOCPefCTBEHHO NPHMBIKAIONIHX K 3TOMY COHPSKEHHIO C ABYX
CTOpPoH (WHPHHA B IJjaHe KaXJAo#i 30HH 3ajaeTcs PaBHO TOJILKHE
TJNTH), NPHHHMAercs TOJBKO NO CTaJbHHM HaKJazkKaMm (CTepiKHaM)
M CBapHHM WIBAaM; XECTKOCTb HE3aMOHOJIHYCHHOTO CONMpSKEHHA KalH-
TeJll ¢ KOJOHHOMl NpHHHMAeTCAd HO OcnableHHOMY OTBEPCTHEM CeYeHHIO
KaluTe/ IJIOC JKECTKOCThb, CO3XaBaeMas CBADHLIMH IUBAaMH B 3TOM ce-
yeHny, JlaHHbBle DEKOMEHZAIHH CJeRyeT YTOYHATb B 3aBHCHMOCTH OT
KOHKPETHO HPHHATHIX CONPSKeHHil.

2.6. Ilporn6u nepexpHTHil ¢ NJOCKHM TOTOJKOM He NOJRKHH IMpe-
BHIIATH BeJHUYMH, YKa3aHHHX B n. 2 ta6a. 2 CHaull 1I-21-75. B moto-
JHTHOM KOHCTPYKUMH 3a NpoJieT [ NPHHHMAeTCA pPAcCTOfiHHE MEeXAay
OCSIMH KOJIOHH; MaKCHMaJIbHMIl NPOrH6G naHeNH NPHHHMAETC pPaBHHIM
PA3HOCTH NepeMellleHHIl B ee IleHTPe H lCHTPe HAAKOJOHKHOR IOJOCH.

B c6GopHOf KOHCTPYKUHHA 3a mpoJieT ! NMpHHAMAaeTCS:

IJs pHrejefi paM — DaccTOSIHHE MEXAY OCSIMH KOJOHH;



AZR KBafpaTHHX B IJjaHe NPOJeTHHX IVIHT — pasMep AHAroHann
NJIHTH;

IJIsE NPpAMOYTOJIBHBIX B IAaHe HNPOJIETHHIX IJIHT € OTHOLICHHEM CTO-
pon Goaee 1,5:1 -~ pasmep Gombuiefi CTOPOHH MJHTH.

ay a) l
" i » I 1 ‘
- 9% 7
% i -
o
A Zunuuiy %
7 o
y
7 ] / 3
1L.Z I I\ / L
A ‘ 4
Iy ZX Ly Uy
Hazpysxa nocmo- Hazpyska
ﬁll//dﬂ”-:z zpme//— 2) NOCITIORKHAR

T e B e o

Prc. 5. Bo3aMoXKHbBeE CXeMH 3arpyXeHHs nepekpHTHR
a B 6 — cOOpHBIX; 8 H 2 — MOKOJHTHHIX

2.7. TopuaonTa bHEE CMeIMIERHs KapRaca 3aHHs B NPOAOJBHOM H
nonepedHOM HanpaB/eHHAX B YPOBHe NMOKPHTHSA He JOJKHH NPEBHILATH:

g&-)auconﬂ 30aHHA TIPH yYeTe NOJHOA HOpMATHBHOR BEeTPOBOH Ha-

TPY3KH, OnpexejsieMoRl KaK cyMMa CTATHUECKOH H AHHAMHYECKOX

cocraBAsomux B coorpercTBHH co CHull 11-6-74.

2.8. Ilpenemsio ponycTHMAast IMHPHEA PACKPHITHS TPEUIHH B XKeJje-
806eToOHABIX 6e36aJI09HBIX KOHCTPYKHHAX, SKCIUVIYaTHPYEMBIX B YCAOBHAX
HearpeccHBHOA cpexn, npuauMaercs no raase CHull 11-21-75.

9



2.9, [Ipn npoektHpoBanmH G6e36asouHHX KOHCTPYKIANA, npefinasHa-
YeHHHX AJS IKCIUIyaTallyH B arpeccHBHHIX CPelax, HeOGXOMHMO YYHTH-
paTth Tpebosanus CHull 11-28-73.

2.10. TemnepaTypHO-ycalouHHe IIBH pPEKOMEHAYETCA YyCTpPauBaTh
IyTeM PacHOJIONKEHHS B MecTe INBa ABOAHLIX KOJIOHH.

Paccrozine MexAy ILIBaMH, H3MepsgeMoe MeXZY OCAMH KOJOHH
Kpalinux pAfoB TemmeparypHoro 6JoKa Kapkaca 3faHusa, T. e. Ges
ydeTa BHCTYNAIOMHX KOHCOJeH NEePeKpHTHH, cjelyeT Ha3HAuaTh B CO-
OTBeTCTBHE ¢ TpeGoBamusamu AefictByiomux CHull m PykosoactBa Ha
NpoeKkTHpoBaliHe GETOHHBIX M Ke€J/1e306eTOHHHMX KOHCTPYKIHH,

2.11, KoHCTpYKUHH pPacCIHTHBAIOTCH Ha IHPOYHOCTb, AedopMaTHB-
HOCTh H PACKDHTHE TpellH TIPH JeACTBHH CTaTHUECKHX HArpysok.
JunaMuueckne pacyerhl H pacyeT Ha BHIHOCJAHBOCTb, KOTAA OHH HeoG-
XOJMMBI, BHIIOJHAIOTCA COMVIACHO COEIHAaJbHHIM YKa3aHHAM.

Pacuer KoHCTpyKumii mo npouHocTs

2.12. TIpouHocTs (Hecymas CHOCOGHOCTh) 2JIEMEHTOB KapKaca Ol-
peflefsieTcss Ha OCHOBE pacueTa paM C y4eTOM HepepacupefelieHHs
yCHIH{.

KpoMe Toro, pacieT MPOYHOCTH IIHT H KamHTesell JOMKeH Hpedy-
CcMaTpHBaTh:

pacueT Ha NPOAABJIHBAHHE;

pacyer Ha H3JOM NOJOCH NaHejedl BJAOJb HJIH HOMEPEeK MepeKpHTHs
(puc. 6), riec maHeab — y4acTOK HEPeKPHITHs, OrPAHHYEHHHH JHHASIMH
CeTKH KOJIOHH KapKaca;

pacyeT Ha OJHOBPEMEHHHH H3/0M CMeXHHIX NaHesell pasHHX pi-
nos (puc. 7).

Pacuer Ha u3som oTfensHON mMaHenu He Tpebyercs.

Pacuer Ha H3/I0M OTZe/BHON NONEpEYHON HJH NPONOJBLHOR MOJOCH
naHejne#l NePeKPHITHA SBJSETCS BO BCEX CiyuyasnX 06s3aTeJbHBIM H BH-
nosHAeTCs B COOTBETCTBHH C YyKasaHHsiMM «PykoBojcTBa mo pacuery
CTaTHYECKH HeOoNpejeHMBIX Kelle306eTOHHEIX KOHCTPYKUH».

Pacuer npousoctH cOGopHOro Ge30aJloYHOTO IEepeKPHTHS B LEJIOM
Ha M0JOCOBOe paspyiueHHe OGYCJOBJHBAETCS BO3MOXHOCTHIO OJHOBpe-
MEHHOTO pa3pyIIeHHs MeXKKOJOHHHX (HaAKOJOHHBIX) H TPOJETHHIX
nant. IIpn stoM pacuere pexomenpauun n. 4.11 ykasansHoro Buime Py-
KOBOZCTBA B dacTH KO3()OHIHEHTOB pacnpefeseHHss apMarypu JAOmy-
CKaeTCs He YYHTHIBATb.

Ilpn pacuere mepeKpHITHS Ha ONHOBPEMEHHHIA H3/I0M CMeXHHX na-
Hejell pPasHHX PANOB PEKOMEHAYeTCsi YYHTHIBAaThb BJHSHHE pacnopa, co-
37aBaeMoro KoJorHamu (cMm. n. 4.10 ykasansHoro Pykoeogcrtsa). Buama-
HHe pacnopa AONycKaercs YYHTHBIBATh HYTeM YMeEHbIISHHS ceyeHHs pabo-
geil apMaTYpPH NPOTHB BeJIHUHH, NOJYYeHHHX H3 pacuera Ge3 pacnopa,
Ha 10%, ecim mexJy paccYHTHBaeMO# HaHeJbIc H KpaeM IepeKpHTHS
AMeloTcsl ABa psifia KOJOHH miax GoJsee; Ha 5% — ecau Mexay paccuyH-
THIBaeMOH TNaHedbl0 H KpPaeM MNepPeKpHITHS HMeeTcsl OXHMH DsJ KOJIOHH.
Jl1 KOHCOJMBHHIX CBECOB IVIAT, a TakKe JJs HaHeJeH, cBOGOAHO omep-
THIX Ha CTeHH!, BJHSAHHE Paclopa He YUHTHIBAETCH.

2.13. B c6opHOM HepeKpHTHH NpOJieTHble IVIHTH paccMaTpHBAOTCH
Kak onepThe Ha HAedOPMHPYEMHINl KOHTYD, KOTODHM SfBJAIOTCA MeX-
KOJIOHHHIe TVIHTHL.

Paboras B cucteMe 6e36anoUHOrO NEPEKPHTHsS, NPOJIETHHE MJIHTH
HaxofATCsl B BechbMa CJOKHOM HAanpsKeHHOM COCTOSIHHH (OHH HCIH-
THIBAIOT BJHSHAE paclopa, YacTHYHOro 3aKpeNJeHHsi HAa KOHTYpe, Je-
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¢$hopMaTHBHOCTH KOHTYpa M T. A.). JLis ympouleHHs pacyeTa 1O HPOYHO-
cTH paGouyio apMaTypy NpOJETHOH NATH JomycKaeTcs NPHHHMATbL H3
pacyeTa ee KaK ONEpPTOHl Ha KECTKHH KOHTYp B COOTBETCTBHH ¢ <«Py-
KOBOJICTBOM IO DacueTy CTATHYeCKH HeoNpeAeJHMHX KeJe30GeTOHHHX
KOHCTPYKNHI», HO 6e3 yuyera 3aKpelJeHHs Ha KOHType H 0e3 yuera
caix pacnopa. Ilromanb ceueHHsl paboueil apMaTypsl B KaXJIOM Ha-
OpaBJeHHH PEKOMEHAYeTcsi NpHEHMaTth He Medee 0,2% oT nuomagu
pacyeTHOro ceueHns OeToHa.

Amacmuyeckue WapHups
/ 7‘ T T
. N AW\ 21 N 7
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\‘f— g ;" N - ./ l } % n\m . 'Lig '\
JS S 48 . I 2 3 V4
2T i ~: 5 7 ] 7
] A . B pus swad 03
A b K ]
:‘ < Ml <
} \ I oy N
\, - i: s ! A 0"11 K k
-Dff |+
[
7 % ~ I PN L ” ‘;I o>
! i 321 W N SR TEN T B S
< ¥ ?)’ I r I I:,
I . ~ [/ -~
H U DA i N ANG
N 7 ] AN Vi i f i HFH
§ ! Bl T4 2NN H KAL ¥
LN Ny ‘ LT L () :
Fay TN AT T i
! ~E 4
A Al \ . Comawenug
e e e
nelrl i1 MO8 NEDEDHITUR i
KE LgpHpsl
Puc. 6. CxeMa noJIocOBOro H3Jo- Puc. 7. Cxema  pacnoJioXKeHHs
Ma nepekpuiTHA (Ba npaMepe IJaCTHYECKHX WIAPHHPOB NPH OX-
‘COOPHOrO TepeKPhITHA) HOBPEMEHHOM H3JIOMe CMEeXHHX

nadesefi (OJAT) NepeKpHTHA (Ha
npuMepe cGOPHOrO IePeKPHTHS)

O — onophble NJAAaCTHYECKHE HIAPHH-
pot; I — pposeTHbie N/IaCTHYECKHE
1apHHEDPHI

2.14. Ecan pacyeT Ha H3J0M CGOPHOrO NepeKpHTHS NMPH KaMHTensX
H MEXKOJOHHHX IJHTaX, 33aapMHPOBAHHHX KaK 3JeMeHTH pureseii
paM, H IPOJETHHX IAMTAaX C apMaTypol coraacHo 1. 2.13 HacTodlmero
PykoBoacTBa TpefyeT yBenuuenus ceyeHusi paboueli apMaTypH, TO 3TO
TpeGoBaHHE pPEKOMEHAYETCS BBHINOJHATL 3a CueT YBeJHYeHHA paboueit
apMaTypH B IPOJIETHHIX NJHTZX.

2.15. Pacyer mepeKpHTHA Ha NPOJaBJAHBAaHHE NPOH3BOAHTCA B Ce-
UYeHHAX, [Zle OuepTaHHA KanHrtedefi 06pasyioT BXOAsIHe YIVIH, rAe H3-
MEHsIeTCs TOJINMHA IVIHTH, B MecTax NPHJOXKEHHs 3HAYHTEJIbHHIX IpY-
30B, pacrnpelie/ieHHHX Ha HeGoJbIIOH IVIOMIAaKH, a TakkKe B JDYIAX Me-
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CTax, rfie 3T0 OKaxeTcsd HeoSXOMHMHM JJs NPHHATONO KOHCTPYKTHB-
HOIr0 peIlueHHs.

llpeanoaaraercs, 4T0 NPOZaBJMBAaHHE NPOHCXOAHT NO GOKOBOH HoO-
BEDXHOCTH HHPaMHIHW HJIH KOHYca, OOKOBHe rpanH Ham o6pasyiomas
KOTODHX HAaKJOHEHH 10j yriom 45° K TOPH30OHTaJH.

TIpouHOCTL mepexkpHITHS HA NPOJAABJAMBAHHE B CeueHHAX Ge3 mnone-
peuHofi apMaTypsl PeKOMeHJyeTcs NPOBepsTh no gopmyJe

P<<kRphybep, (1)

rie P — paceeTHas NPoAaBJMBAOIas CHJA4, ONpefeiseMass INpH KO-
sthdunuenre neperpyskn n>1; hy— paGozas BHCOTa CeYEHHS;

Rp — pacuetsoe conporuBienne GeToHa  pacTAXeHHIO; & — Ko3ddu-
IHEHT, HpKHHMHEMHI’l paBHBIM:

JJis TAXKEJHX GeTOHOB —1;

AJs1 GETOHOB Ha NOPHCTHIX sanoanuteasx —0,8;

bep —cpeaHee apH(MeTHUeCKOe MeXIy BeJHUHHAMH MHEPHMETPOB
BEDXHEr0 H HHXXHEro OCHOBaHuE NHPaMHAH, o6pasyoomefics OpH Ipo-

JAaBJ/qHBAHHH B Npenesaax pa6oqeﬁ BLICOTH cedeHHs Hg.

ITpu pacyere Ha NpOJaBJAHMBAHHME KanuTejefl MMM NOJYKanHTesei,
a TaKke IUIHTH 0O NEPHAMETPY Kanutesefl HJM NOJNYKanuTesefl, BesH-
9HHA CHJAH P TpHHHMAaeTCs PaBHOH CyMMe CHJI, NepelaloUIHXCH yepes
HepekpHTHe HAa NOAJEPXKHBAOULIYI0 KaNHTelb KOJOHHY, 32 BHIETOM
HATPYy30K, IPHJOKEHHHIX K BepXHEMY OCHOBAHHIO NMUPaMHIb [POXABJIH-
BaHHs (CYUHTas A0 NJIOCKOCTH PAacHOJOMEHHs BepXHel apMaTypH).

Ilpr ycrasoBke B npejefax NHPaMHAH NPOJABJHBAHHA IONEpey-
HOM apMaTypH pPacyeT NPOH3BOXUTCH H3 YCJIOBHS

P<kRyhybep+0,4F, _ Rax, (2)

rpe Fyp — MJOmMajb NOMEpeYHod apMaTypH, nepecexaiomesi GOKOBHeE
TpaHH NHpPaMHAH NPOAABAHBAHHA H HAJEKHO 3aaHKepeHHOR B GeTone

P
a5 (3)
Rax
Rax — pacueTHOe CONPOTHBJEHHE NONepedHod apMaTypn pacCTSKeHHIO
OpH pacyeTe Ha NoNlepeuHylo cHay; R, Rp, Ao B bep HMEIOT Te Xe 3Ha-
yennusd, uto 4 B dopmyne (1).

F

X

Kpome Toro, momepedHoe apMHPOBaHHe He3aBHCHMO OT Pe3yJ/bTaTOB
pacyeta JOJKHO YZOBJACTBOPATb KOHCTPYKTHBHHM TpeGoBaHHAM n. 3.9
Hacrosero Pykosoacrsa.

TlomuMo pacuera HAa IpOAABJHBAaHHE CJeAyeT NPOU3BOAHUTH Pacyer
Ha JieficTBHE NONEpeYHHX CHJ B COOTBeTCTBHH ¢ Heficteyromumu CHHIL.

2.16. KosoHHH KBaJPaTHOTO H NPSAMOYIOJBHOTO CeYeHHS PACCUMTH-
BalOTCH Ha BHENEHTPEHHOE H KOcOoe BHelHeHTpeHHoe cxkartHe. Hecymas
CHOCOGHOCTD KOJIOHHB! NPHHHUMAETCA MO MeHbieMY 3HaYeHHIO.

PacueTHyi0 AJHHY KONOHH /o MHOrO3TaXXHHX 3JaHHA INpH YHCIE
HPOJIETOB He MeHee ABYX JOHNYCKaeTcs NPHHAMATb:
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npH CGOPHHX KOHCTPYKHHSX C COHNDSXKEHHSMH,
BHIOJHEHHHMH TOJLKO HAa CBapKe, 6e3 3aMOHOJH-
9HBaHHA (pacueT Ha MOHTaXKHHE HarpyskH) — H;
npH cGOPEMX KOHCTPYKHHSAX C PacUeTHHMH 3aMo-
HOJIHYEHHHIMH COTPSIKEHHSIMH, 0GecedHBaIOLIHMH
COBMECTHYIO paGoTy (pacdeT Ha SKCIJIYaTanHOHHHeE
HarpyskH) — 0,94,
NPH MOHOJIATHRIX KOHCTPYKUHAX — 0,8H;
rae H — BricoTa sTaxa.
B cGopHHX KOHCTPYKHHSX C PAaCUeTHHIMH 3aMOHOJHYEHHHIMH CONpA-
JEHHSIMA 5JIEMEHTOB PacueTHYIO IJIHHY KOJIOHH IIePBOrQ 3TaxKa, HaJAeX-

HO 3aJieJIaHHHX (3ameMJeHHHX) B (GyHIaMeHTaX, MOXHO HOPHHHMATb
pasnofi 0,8 H.

.«,__.__

Puc. 8. PaGouass BHCOTA BepTHKAJbHMX (HOPMAaNbHBIX) CEYEHHA Kamu-
Tejs qpH peficrBrH m3rubaioowero Momenra M

2,17. TIpn pacuere sjieMeHTOB COOpPHHX KOHCTPYKIHA Ha Harpysks,
AeficTByIOlHEe B CTafHH SKCIIYyaTalHH, a TakxXe B NPOLECce MOHTaXa
KapKaca 3AaHHf, CNeAYeT YYHTHBATh YCJIOBHA HMX paGoThl, CBA3aHHHE
C KOHKPETHO NPHHSATEIMH CONPSIKEHHAMH 5JeMeHTOB.

2.18. PaGouast BricoTa HOpMaJbpHHIX (BEPTHKa/JbHHX) ceueHHA Ka-
nuTeJH COOPHOrO NepeKpHTHS NPH pacueTe Ha JeficTBHe H3THOAIOMMX
MOMEHTOB IIPHHHMaeTCs IO PHC. 8.

CTeHKH CTakaHa KamHTEeNH PacCMATPHBAIOTCH KaK IJHTH, 3alIeM-
uenHHe O TPEM CTO[ OHaM H He OlepTHe Mo yeTBepTofl (MM3 CTaKaHa).

Pacuer KoHcTpykuuft no aedopmauusm

2.19. Nedopmaunn (nporubu) s/emMeHTOB Ge36aM0uUHHX KOHCTPYK-
OHA BHYHCAAIOTC N0 YCHJAHAM H3 CTATHYECKOTO pacueTa Kapkaca Ha

pacdeTHHEe Harpyskk, onpelensieMble NPH Ko3(QHIHEHTe NeperpysKH,
paBHOM eNEHHNE,
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Crapust paGoTHl KOHCTPYKIHH, IO KOTOPOH AOMIKHA NPOH3BOXHTHCS
npoBepka nporuGa mepeKpHTHS, YCTAHABAHBAeTCHd PacyeToM Ha o6paso-

BaHHE TpeUHH.
Ecau TepeKpPHITHE 3aIIpOEKTHPOBAHO B COOTBETCTBHH C HAaCTOSIIIHM

PykoBoacTBoM H «PYKOBOACTBOM [0 pacyeTy CTAaTHYECKH HEONpPeACTH-
MHX 3Kejle306eTOHHEIX KOHCTDYKUMH», OllacHHM B OTHOLIEHHH 06paso-
BaHHA NePBHIX TPeulHH GyZer fABAATHCA, KaK HPABHJO, HOpMaJbHOE XK
IJIOCKOCTH NIePeKPHITHA CeueHHe KamuTend NOX yriaoM 45° X  JIHHEH
(pasbmBounoOf ocH) KoJIOHH Kapxaca. IIpu 3ToM BesHYHHA H3THGAIOIEro
MOMEHTa, BOCHPHHHMAaeMOrO CeYeHHeM HpH o06pas’oBaHHH TPeIlHH B
KBaJpaTHOH B IJlaHe KamHTeJH JOMaHONO odepTamHs (cM. m. 1.5 n
puc. 1), Moxer GHTh HaliieHa, yuuruBas ¢opMy cedenus, o6pa3oBaH-
HYI0 KBYMf TpamelHsMH, no dopmyJe
R, 1 B
p Il “k
M‘r= 5 ’ (4)
rie My — MOMEHT Ha eAMHHIY LIHDHHHl CeueHHs; fix — BHICOTA KalH-
TeJlH B MeCTe IlepesioMa ee ouepTaHHsA (cM. pHC. 1).

MowmenT 06pa3oBannsl TPeUlHH MOXeT GHTb OnpefiesieH TaKke Me-

TOLAMH TEODHH YNPYTroCTH H BHIpajeH yepe3 Harpysky B BHJE

M‘l'=p'!cl’ (5)
rie ¢; — MHOXHTeNb, NOJy4JaeMHIi H3 pacueTa IepPeKPHTHA B ynpyrof
CTajuH ero paboTH.

13 dopmynr (4) u (5) ompenensercs Harpyska pr, OTBedaloLIast
06pa3oBaHHI0 NEPBHX TPEIIMH B DPAacTAHYTOH 30He GeTOHa KaNHTeJAH
nepeKphLITHS

2
pemRILTE ®)
5C1

Hns Ge36anounbiX TMEPeKPHTHA ¢ KBAADATHHMH KalHTENSIMH JiOMa-
HOrO OUYEPTAHHsi NPH KBaJpaTHOH CeTKe KOJOHH KapKaca Harpyska
Pz BHpaxaercsa GopmyaoH

2
pe = 2l ™
T —20e)’
rie ! —mnpoJer MepeKpHTHS MO OCAM KONOHH; € - PacCTOSiHHE OT OCH
KOJMOHHH HO NepejioMa ouepTaHust KanuTead (pue. 1).
Ecnu pacyerHas Harpyska npH kKosgduuneHTe neperpyskH, paBHOM
1, MeHee BeJHUHHH pr, NPOBepKa NPOTH60B NPOH3BOAHICH IPH YCJO-

BHH OTCYTCTBHS TPEIIHH B NEPEKPHTHH.
IIpn HeoGxoauMoOCTH pacyera no 06Pa3OBAaHHIO TPEUlHH B PacTHY-
TOl 30He GeroHa NJOCKON, CIJIOIIHOrO CEeYeHHA IMHTH Ge36asnogHoro

TIepeKPHTHS C/eAyeT N0Jab30BaThcsi Gopmyaod
2
M Rp 11 hn
T35 7
roe M: —MoMeHT Ha eHHMIY IIMPHHH IVIHTH; Ap — TOJI(HHA

IJTHTHL.
2.20. ITporu6Gul mepexpuiTHii, He HMEIOUIHX TPeHIHH B pacTAHYyToil

30He 6eTOHA, MOTYT BBIYHCJATBCS METOJAMH TEODHH YHPYTOCTH.

(8)
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Pxuc. 9. I'paduk nporuGoB nepekpuTHA: f

{ — onbiTHas KpHBas; 2 — TeopeTHuecKas NpsMas; B

3 — T04Ka, COOTBETCTBYION(Aas OGPA3OBAHHIO NeEPBHIX

TpemuH; 4 — TOUKA, COOTBETCTBYIOWias HAdaxy Te-
KY4eCTH apMaTypH O BCEM JHHUSM H3JIoMa. I3

S

Jnst MOHONMTHHX MEPEKPHTHI ¢ KBaJpar- i
HHMH KanuTelsMH JIOMAHOIO OYEPTaHHA IIpH I
KBaJpaTHOR ceTKe KOJIOHH KapKaca, CIIPOeKTH- 1
POBaHHHX B COOTBETCTBHH C HactosmuM Pyro- 0t
BOACTBOM M «PYKOBOACTBOM IO pacuery cTa-
THUSCKH HEONPEJC/HNMHIX JKeJe300eTOHHBX KOHCTPYKOHi» BeJHYHHY
nporu6a NeHTPa NMaHen! IPH OTCYTCTBHH TPEIHH B KOHCTPYKUHH DPEKO-
MeHJIyeTCsl ONpeleNsaTh 10 popmyJe

I
I
|
|
|
f

pliaC
Eghky

rie kg — Ko3d(QHIHMEHT, YYIHTHBAKOWEY BJHSHHe KpaTKOBPeMeHBHON
noJi3ydectH OeTOHa, MPUHHMaeMHi AJs TsAxXejoro OeroHa H GeToHa Ha
NOPHCTHX 3aNOJHHTENSAX INPH IJIOTHOM MeJKOM 3amojHHTeste — 0,85;
C — K03pOHIHeHT, YUHTHBAOWHA BJHAHAE JJATEIbHOA MONSYYECTH
GeToHa, NPHHHMAaeMHN IJIl TAXKeNOro GeToHAa H GeTOHA Ha MOPHCTHX
3a0OJHKTEJNAX INPH NJOTHOM MEJKOM 3aNoJHHTeNle NPH BJAXHOCTH
BO3AyXa okpyxalomed cpenst: soime 40% — 2; 40% u mnxe — 3. Ipu
‘KPaTKOBPeMEHHOM JeficTBHH Harpyskn C=]1.

IOas caysas, Koria B HEPEKPHITHH 06DasyioTcsl NepBHE TPEINHHH,
NpOruG NeHTpa MaHeaH ONpeResieTcs Mo popmyJie

prltC
Eshd by

2.21. Ias 6e36asoyHBIX NEPEKPHITHH, HMEIOIHX TPEIHHH, MaKCH-
MaJibHe# nporH6 peKoMeHAYeTCsi ONpeiesistb NPHGIHKEHHO IO JuHef-
HO! WHTEPUOJSLHH MeXAY NporufoM, OTBeyalOUHM O0pasOBaHHIO Hep-
BHX TpeulHH, H IPOrA6OM B MOMEHT, HENOCPeACTBEHHO IPeJLIeCTBYIO-
mufl HCUEPTIAHHIO Hecymlelt CIIOCOGHOCTH MePEKPHITHS, N0 popMyJe

P—px

- — ) =P at)

F=fet fa—F) =
Ie Pr<<p<<Pu; fr ¥ pr~— Nporu6 M Harpyska npH o6pa3OBaHHH mep-
BHX Tpemtud (pHC. 9); fu B po— NPOTHS ¥ Harpyska, COOTBETCTBYNO-
mue TUpeAe]bHOMY COCTOSHHIO MO HPOYHOCTH NPH  XapaKTepHCTHKAX
marepuanoB Rair, Rnpi1; p— HAeficTBylolllas pacueTHas PpaBHOMEpPHO
pacnpefeneHHas Harpyska IpH Ko3(pQumHeHTe TeperpyskH, PaBHOM
eHHHILE.

3HayeHHst BeJIMYHH Pr H fr JJ9 MOHONHTHHX 0e36asOYHHX mepe-
KpHTHA no n. 2.20 onpexensiorcs dopmyaamu (7) B (10).

HgomG fu ompefensieTcs B NPeNNOJOKEHHH H3IOMa N0 CXeMe
puc. 10. TIpr oxHOBpeMeHHOM H3JIOMe CMEXHHIX NaHelel Pa3HHX PsAJAOB

! Tlanenb — y4acTOX TNEPEKPHTHS, OTPAaHHUEHHH JBHHAMH CeTKH KO-
JIOHH Kapkaca,

f=0,05 9)

fr=10,05 (10)
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HpHHEMaeTcsd, 9TO B NpoJiete CPeAHHX NaHedefi o6pasyloTcs B3aHMHO
NEePHeHAHKYASPHHE H NapajiesibhHe DAfAaM (pa3CHBOYHHM OCHM) KO-
JIOHH Kapkaca JHHefiHble MJIaCTHYECKHE MIAPHHPH C PACKPHITHEM TPeIyH
BHE3y. Kaxnias naHeap pasjeisieTcsi STHMH IJIaCTHYECKHMH LIapHHpa-
MH Ha dYeThpe 3BeHa, BpalialOi(Hecs BOKDYT ONOPHHX JHHEHHHX MNJa-
CTHUECKHX WIAPHHPOB, OCH KOTOPLIX pPacilioJOXKeHH B 30He KamuTeJsed,

cxamas
Jo0na

/ﬂ
L g ! Yy <
e nu -—1
S LTI
L ”._'.! ! LY .
4 1 A
I

Puc. 10. Cxema H3joOMa naHeJH NPH OXHOBPEMEHHOM pa3pYUIEHHH CMeX-
HBHIX nanejelt
O — onopHME INJaCTHYECKHe WAapHHPH; [T -— NpoJseTHHE NJacTHYECKHe MMaPHHPHI.

KaK NpaBHJIO, HHXKe NJHTH, NOX YIVIOM K psAjaM KojouH. IIpu atom Tpe-
IIHHH 110 JIHHHSIM ONOPHBIX IJIAaCTHYECKHX LIADHHPOB pPacKPHIBAIOTCH
BBEDXY, & MO JHHHAM — pa30HBOUHLIM OCSIM KOJIOHH, Pa3sBHBasfcCh CBep-
XY BHH3, TPellUHH NpPOpPe3aioT BCIO TOJILY IJIMTHI.

Jinsg MOHO/MHTHBEIX Ge30alOYHHIX NEepeKPHTHA ¢ KBaJipaTHHIMH KalH-
TeJASIMH JIOMAaHOrO OYepTaHHS H NPH KBaApaTHOR ceTKe KOJIOHH Kapkaca
nporu6 fu B menTpe NaHeJH BHpaxaercs GopMmyJion -

1
Ih=0,14 (0,561—¢) -P—, (12)

n .
rae [, — npoJieT NJMITH B YHCTOTE MeXAY KailHTeJsaMH; [ — mpoJeT nepe-
KPBITHA 1O OCAM KOJOHH; € — HMeeT TO Xe 3HaueHHe, 4TO H B ¢opMy-

ne (7); — --KpuBH3Ha, oupelenseMas N0 (opmyJe
Pa
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fn = ho E, Erv (13)
Fa | E,
“bh ' "TEg’

rae v — KosbuuuenT, xapakTepH3ylomufi ynpyronjacTHuecKoe co-
cTosinHe OeTOHA CkaTOH 30HBI, NPHHUMaeMHIfl AJAd TaxKesoro OeToHa

H G6eToHa Ha NOPHCTHIX 3AaNOJIHHTEJIX IPpH IJIOTHOM MEJKOM 3amnoJ-
HHTEJEe:

OpH KpaTKOBpeMCHHOM JefiCTBHH HarpyskH —0,45;
NpPH AJHTENLHOM JAeHCTBHM Harpy3kH H BJAX-
HOCTH BO3fyXa OKpyXaiollefi cpeAsl BHe
409, —0,15;
APH JUVINTENLHOM JNeRCTBHH HArpy3KH H BJNAXKHO-
CTH BO3DyXa H Okpyxaiomeft cpeaw 40% u HH-
xe —0,10.

B ¢opmyne (13) Er — oTHOcHTedBHAsI BBICOTAa CXKaTofi 30HW GeroHa,
ompefeiseMas Kax JJ NJHTH NPAMOYToJbHOro ceuends Ge3 npenBa-
PHTEAbHOFO HANPSIXKEHHs B CTafHH, HENOCPEJCTBEHHO NpeAllecTBYIoILel
HCYepHaHHI0 Hecylle# crmoco6HocTH Mo dopMyae

§T=0'l+0t5§Pv (14)
Rall

= .

Pt Rnpll

Hecymas cnocoGHocTe KBaAPaTHOM MaHesH MOHOJHTHOro Ges6GaJsouq-
HOIMO INEePeKpHITHSA, OJHHAKOBO apMHUPOBaHHOA B 060HX HanpaBjeHHAX,
NPH ONHOBPEMEHHOM H3/0Me CMEXHHX IlaHeiefl pasHHX pspoB (cMm.
puc. 10) Bulpaxaerca dopmyJol

» 24 (Mn 4+ Moy) ! 8R,y1 (Fnza+ Fx2) (15)
n= 0@ - = Y] ’
R B ]

rne Mg — OpefenbHeil MOMEHT Ha eAHHHUY AJHHEL [POJIETHOTC MmJa-
CTHUECKOTO wWwapHipa; Mog -— NpefelbHuil MOMEHT Ha eJHHHIY AJAHHEL
ONOPHOTO NVIACTHYCCKOrO wWIapsHpa; [ — To e 3Havenie, uTO H B
dopmyse (12);

€ — KAaTeT NpAMOYroJbHOIG TPEYroJbHHKE, OT/IaMBIBAIOLIErOCs OT IaHe-
nM B npepenax xanntean (cM. puc. 10); Fn— cedenne HuxHell apma-
TypHt B NpoJieTe Ha WIHPHHY naHeal; Fy — ceueHHe BepxHeil apMaTyphl
B ONOPHOM IJIACTHYECKOM IIapHHpe Ha IUHDPHHY MNaHEIH; 2Zg-— IJEY0
BHyTPeHHe#l Napel B INIPOJIETHOM IVIACTHYECKOM IIapHHpE, 2Zx — IIEYO
BHYTPeHHel naphl B ONOPHOM MJIaCTHYECKOM LiapHHpE.

ITpu onpesmenenun mieda 2x CAeAyeT YYHTHBATh, YTO CXKATas 30HA
GeToHa B OHOPHOM IJIACTHYECKOM IApHHPE MOXKeT OKa3aTbCi HEeNHKOM
BHe IVIMTH (B KamuTesH 6e36aJI0YHOTO HEpeKpHTHS).

2.22. lebopmamun cOOPHHX 6e30aj0YHBIX NEPEKPHTHII ompeaess-
J0TCS B COOTBETCTBHH ¢ NPHHATOH pacueTHOl CXeMOH KOHCTPYKUMH

(ml2. 22 u 2.13) B ¢ yueroM pekomenjaumi mi 2.3.—2.5; 2.19; 2.23
H 2.24.

2 3ak. 22 17



2.23. Ilporu6u puresiefi pam c60pHOA KOHCTPYKIHH PEKOMEHIAYETCH
BHIYHCAATb, NOJB3YHACh METORAMH CTDOHTENbHOA MEXaHHKH N0 3Hade-
1

YHAM KDHBH3H — ,ONpefie/iseMHM B COOTBETCTBHH C AefCTBYIOMHMH

CHHIl.

2.24. [lporn6 mnposeTHHX IJIHT, HMEIOIIHX TpPEIHHH, pEeKOMEeHAY-
eTcs onpefesats no ¢opmyne (11).

ITpr onpepenenun F, H pr NPOJIETHAs IVIHTa pacCMaTPHBaercsi Kak
oneprast Ha AedhOpMHDPYeMBbIfi KOHTYD, KOTODHM SABJAIOTCS MEXKOJIOH-
HHe IVIATH H KOTOpHH Jedopmupyercs Kax OT HarpyskH, AeACTBYIO-
medl Ha HPOJETHYIO INIATY, TaK H OT HAarpyskH, HaxoAsefics Hemo-
CPe/iCTBEHHO Ha HeM.

Ipu medopMauun MeXKKOJOHHHX NJHT OT HArpyskH, Haxofdulefcs
TONMBKO HA HHX, OHH He MOIYT CAYXHTb ONODHHM KOHTYPOM AJiA NPOJeT-
Holt mautH. Korxa nporu6H Kpaes IpoJieTHOR IJIHTH, paboraomefi kxak
onepToff MO yrsaM, AOCTHTHYT HPOrHGOB MeXKKOJOHHHIX ILIHT, NOCJen-
HHEe HAUHYT BKMIOWATbCs B PaboTy B KayecTBe NOJATJIHBOTO ONOPHOTO
KOHTYpa JJIf NPOJEeTHOH IJIHTHL

Harpyska (HHTEHCHBHOCTb HarpysKkH), OTBegapomas 0Gpa3soBaHHIO
B NPONETHOH MJHTe NepBHIX TPelIHH, BHIpaxkaeTcsd B BHIE

Pr=q=q1+q2, (16)
rAe ¢, —HArpyska, OpH KOTOPOA mpoJeTHas minTa paloTaer Kak
onepTas MO YyIJaM; g, — Harpysxa, IpH KOTOpOH TMpoJieTHas IAMTa
paboTaer Kak omepras Ha MOAATAHBHIA KOHTYP.

Insi onpenesieHHst BEJHYHHH §; BHIYHCJSETCS NPOrHG cepelHHH
MEXKOJIOHHOH IJIHTH OTHOCHTENBHO IJIOCKOCTH, nNpoxoisiied uepes
yrau npoJetHofl nanTH. IIpH 5TOM MeXKKOJIOHHAs INIHTA DaccMaTPHBA-
€Tcs B CHCTeMe paMbl H HarpyeHa TOJIbKO Harpyskod ¢, HaxoAsulefcs
HENocpeACTBEeHHO Ha HeH

=9 (9. a7

Ilpu nporufe MeKKOJOHHON IVIMTH, PaBHOM fi, NpOJIeTHasi MJIHTA
paboraer Kak omepras nmo yriaM. C nomompbio GopMys TEOpDHH YNpyro-
CTH 3TOT NHporHG MOXKHO 3amHCaTh KaK NpOra0 cepeqHHH Kpas Npo-
JICTHOM NJMTH, omepTofl MO yriam, B BHJAE

fi=o (q1). (18)
IOna xeajgpatHofi B nnaHe nposeTHOA TJHTH dopmyaa (18) ume-

eT BUA "
h=0201 25 (19)

Eg b,

rie 4~ ANHHA CTOPOHH IJIHTH; Ay — TOJNIUHHA TPOJETHOR ILIHTHL.
Bupaxenne (19) noamysemo upr kosdouumenre Ilyaccona, pas-
Hom 0,2.
W3 pasenctsa nporuGos mo BmipakemnsiM (17) u (18) onpenens-
eTcs Harpyska ¢; KaK 4acTb NIOJHOH PaBHOMEDHO pacmpelesieHHOR Ha-

PPY3KH =P
Q=*kq="Fkpy, (20)
The Ko3¢pduuHenT k<1;
o= (1—k)g=(1—4) pr. (21

Hsrubaomufi MOMEHT Ha eAMHHIY IUHDHHH CeueHHsd B IlEHTpe Ipo-
as7eR nauTH, oTBenaloniHfi e6pa3oBaHHId NepBHIX TpPellHH B pacTAHY-
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TOH 30He GEeToHa, ONpeNesieTCs METOfaMH TEODHH YNPYTOCTH M MOXET
OLiTh BhIpayKeH uepe3 Harpy3Ky B BHZE

My=cikpr+c3 (1 —F)py, (22)

TAe € H Cz—— MHOXHTEJH, nojiydaeMele H3 pacyeTa IJIHTH Ha ynpyroR
cragui ee pabortel. [lpH BHUYHCJAEHHH €} IJIHTA DPacCMAaTpHBAeTCS Xak
onepras Mo yrjiam, a Cz— Kak onepras Ha NOAATJHBHIL KOHTYP.

Ha ocnoBanun ¢opmyn (8) u (22) Haxomurcsi Harpyska p.

R, H
3,5 [erk+cy (1—4)]

[Nporu6el maHTH fr K MOMEHTY TPEIIMHOOOPA30BaHHA Olpenesss
I0TCSl KaK cyMMa Nporu6os, NnojyyaeMblX H3 pacuera NPOJIETHON IJIHTH
B yOpyrod craguu paGoThl, ONEPTOil IO yrJaM # Ha NMOZATJIHBHIA KOH~
Typ. IIpH 3TOoM HCmoAB3yIOTCA GOPMYJH TEOPHH YHPYTOCTH

fe =22l e ke 1=, (24)
Eghy by

rie a, hy, C ¥ kg — MMEIOT Te JXe 3HaueHHs, 4To H B tdopMmyxax (19)
H (9); cs U Cs— KO3bHUMEHTH, NONyUIaeMEle H3 pacyera IJIHTH, COOT-
BETCTBEHHO ONepTOfi MO yraaM H Ha MOAATIHBHEA KOHTYP.

Ecau npuusiTHe coNpsiXKeHHS O6eCHeUHBAIOT NMPAKTHIECKH OJHHAKO-
BHe KDHBH3HH BJOJb KPaeB MEXKOJOHHHX H IPOJETHON IVIHT, TO NpH
onpefieNeHdy fr M pr pacyeTHHA npoJeT mecJefHell JoNycKaeTcs
VMEHbIUATb, HCHOJb3YSA JAJfA 3TOr0 HyJeBHe TOYKH MEeXKOJOHHHIX IJHT,
nojiyyaeMble H3 pacueTa paM KaK YIDYrux cHcreM, Ge3 nepepacmpejedie-
nus ycmaui (puc. 11). Ilocae storo mpoJetHas NJaHTa paccMaTpHBa-
ercsi, KaKk cBOOOAHO ONepTast ¢ INPOJIETOM dp.

Pz = (23)

N,

/I . t&W
»
. e

Puc. 11. PacserHaa cxeMa
npOJNEeTHOH NJIHTHL

1 — pnedopMupyempili KOHTYp; 2 —
JHHHH HYJIeBBEIX H3ruGaiomux Mo-
MEHTOB; 3 — CONPMIKeHHs, ofec-
neqynBaloliie OXHMHAKOBBIE KpH-
BHSHH BAOJb KDaeB MEXKOJOH-
HBIX H OPOJeTHO! ITHT: @ — OaH-
Ha CTOPOHH NPOJAETHOR  INJHTHI L
ap— pacuerHuft nposer npogaer- ¥

HOR NJAUTEHL

Harpysxa pa, COOTBeTCTBYIOLIAsl NPEASAbHOMY COCTOSHHIO NO MPOY-
HOCTH, OIpEJCJIAETCS B3 pacueTa NePeKPHITHA Ha NOJOCOBOe PaspylleHHe
(cM. prc. 6) NpH XapaxTepHCTHKaX GeTOHa H apMaTypH COOTBETCTBEH-
HO Rupir ¥ Rarr.

Has Ge36anouHBIX TEPEKDHTHI C KBAJDATHHMH KAaNHTEISMA JO-
MaHOro odepranus (cM. pHc. 1) IpH KBaJpaTHOH ceTke KOJIOHH Kap-
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Kaca, T. €. Ajis KOHCTPYKURI, CHMMETPHYHBIX OTHOCHTENLHO cepefidHb
paccmatpuBaeMoii NOJIOCH H37IOMa, Harpyska pPu BHpPamaercs B BHJAE

8 (Mn + Mon)
Pu= Fi (1_20)3 ’ (25)
fpe |—1to0 xe 3nauenme, yro n B dopmyne (12); c—cm. Gopuyay
(7) u prme. 1. Mn-——npsgenbﬂuﬁ MOMEHT B MNPOJETHOM NNACTHYIECKOM

wapuupe Ha JanHe [; Mop — npemenbHEA MOMEHT B OmOpHOM IJlac-
THYECKOM INApHHDE Ha JJinme [:

ATI;l=Ra I Fnzn; ﬁ0ﬂ=Ra “FKZK;

Fn —nnomanp ceuyeHHs HikHed apMaTypd B TPOJNETHOM mJiacTHUe-
CKOM WapHHpe HAa AMHHE [; Fy -— Muomaab CeYeHHs BepxHefi apMaTypH
B ONOPHOM NJIACTHYECKOM InapHHpe Ha JJIHHE [, 2y M 24 — mjeun
BHYTPeHHeH mapbl CHJI COOTBETCTBEHHO B NPOJICTHOM H OHOpHOM mJiac-
THYeCKHX lMapHHpax.

Ilpn BHIYAC/IEHHH 2x CJIefyeT YYHTHIBATb, YTO CXKaTas 30HA, COOT-
BeTCTBYIOIlasi BepXHell apMarype B ONOPHOM MUIACTHYECKOM IIApHHpe,
MOXeT pasmelllaTbesi AHGO 4acTbio, JHOO IIOJHOCTbIO B KamHTeNsX
(puc. 12).

aj
£

P

Puc. 12. TTonoxenne cxkaToff 30HH B ONOPHHX MJIACTHYECKHX IIAapHHpPAX
NPH MOJIOCOBOM Pa3pyLIeHHH NEePEKPHTHS
a4 — B NJHTe H KAaNHTeNAX; 6 — B Kanurteasx

Besnunna fyn onmpesessielcss NPH NOJOCOBOM Pa3pYIUEHHH HepeKpH-
THS, KaK MakcHManbHHA 1poru0 OT HArpy3kH Po CePEIHHH OJOCH
H3JI0Ma OTHOCHTeJIbHO IJIOCKOCTH, LPOXOAsLIeil 9Yepe3s YrauW mpoJieTHOR
MIHTH.

C HeKOTOpPHM AONYylIeHHEM NpPHHHMaercs, 9YTO KPHBH3HA B H3JIOME
HepeKpHTHS OJHHAKoBa MO JJIMHEe [JAaCTHYeCKOro LIapHHpa.

Ilporu6 fp BHuHcaAsETCH, MOABL3Ysich METOAAMH CTPOHTeNbHOR Me-

XaHHKH, N0 3HAYEHHAM KPHBH3H""€‘ . On ONpeAefeTCs KaK MOMEHT OT

(HKTHBHON paclpefesleHHONH HArpy3KH, 5<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>