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OTPACJIEBOM TOPOKHBI METOAWYECKHANA JOKYMEHT
MeTtonuueckue peKOMEHAAINH 110 OTIPENeNICHUIO IPY30II0AbEMHOCTH YKCILTYaTHPYEMBbIX

MOCTOBBIX COOPY>KEHHII Ha aBTOMOOMJIbHBIX JOpOrax obuiero nojib3osanms. O01mas 4acTs.

1 Ob6aacTe NpuMeHeHHs

Hacrosimuii ~ oTpacneBoll  JOPOKHBIE ~ METOAMYECKUH  JOKYMEHT SIBJIA€TCA  aKTOM
PEKOMEH/IaTeTbHOIO XapakTepa B JOPOKHOM XO34HCTBE C YYETOM TEXHHYECKOTO COCTOSHHS
3JIEMEHTOB HX KOHCTPYKLIUM.

Hacroamuii METOOUYECKUI OOKYMEHT PEKOMEHAyeTCsA I NMPUMEHEHHs TIPH ONpeneleHUH
IPY30MObEMHOCTH MOCTOBBIX COOpPY KEHHUH, SKCILTyaTHpyeMble Ha DeyeparbHBIX aBTOMOOHIIBHBIX
goporax P®. B ocTanbHBIX Cly4dasgx METOAMYECKHII MNOKYMEHT MOXET HCIIONIB30BaThCSA IO
PELISHNIO OPTraHoB YIIPABJICHI aBTOMOOMIBHBIX JOpOr cyObexToB Poccuiickoit @enepauum.

TTonoxxenust HACTOSIET0 METOAMYECKOro MOKYMEHTa NPEeAHAa3HA4Y€HbI JIA TNPUMCHCHUs
INPOEKTHBIMU W CHEIMAIM3HPOBAHHBIMHA  OPraHM3aLMsMH, BBIIONHAIOIMMH  paboThl MO
IHUArHOCTHKE, OOCNEOBAHHIO, HCIBITAHMSAM W OLEHKE TEXHHYECKOrO COCTOSHUS MOCTOBBIX
COOpyH(CHHﬁ, a TakK>X€ MOCTOBbIMH MNMOAPA3ACICHUAMH OpPraHOB YHIPaBJICHUA aBTOMO6I/IJ'[bH]>IMI/I
JOpOoramMu NMpH OPTaHU3aLMU U NMPHUEMKe OOCIEAOBATENIbCKIX PadOT B COOTBETCTBHH C MpaBHIIAMHA
IIPUMEHEHH: JOKYMEHTOB TEXHHYECKOrO PeryJiMpoBaHus B cdepe ZopokHOro xossiicrsa [1].

IIpenmerom OJ/IM sBisieTcsl cUcTeMa HA3HAYEHHS KJIACCOB TPY30MOIBEMHOCTH MOCTOBBIX
COOPYXEHHIf M METOAMKA ONPENENEHUS IPy30MONBEMHOCTH COOPYXKEHHH € y4eTOM COCTOSHUS
3JIEMEHTOB KOHCTPYKLIMM.

Hacrosmuit O/IM BKIIIOYaeT cleayrLHe TOMA (KHUTH):

O/IM 218.4.025-2016 Meromuueckue peKOMEHIALHH MO ONMPEACICHHIO TPYy30IMOIbEMHOCTH
9KCIUTYaTHPYEMbIX MOCTOBBIX COODY)KE€HHil Ha aBTOMOOWJIBHBIX JOpOraX OOIIErO MOJB30BAHUSL.
O6mas gacTs.

O/JIM 218.4.026-2016 Meronuueckue peKOMEHIALHH O ONPEACICHHIO TPY30NOIbEMHOCTH
9KCIUTYaTHPYEMbIX MOCTOBBIX COOPY)KE€HHil Ha aBTOMOOWJIBHBIX JOpOraX OOIIErO MOJb30BAHHUSL.
beToHHBIe U XkeNe300€TOHHbIE KOHCTPYKLIUH.

O/IM 218.4.027-2016 Meronuueckue peKOMEHIALHM MO OMPEAEICHHIO TPY30MOIbEMHOCTH
9KCIUTYaTHPYEMBIX MOCTOBBIX COOpPYXKEHHil Ha aBTOMOOWJIBHBIX JOPOTaX OOIIErO MOJIb30BaHUSL.
MeTanndeckue U cTanexene300eToOHHbIe KOHCTPYKLIHH.

O/IM 218.4.028-2016 Meronuueckue peKOMEHIALINH MO ONMPEAEICHHIO TPY30MOIbEMHOCTH
SKCIUTyaTHPYEMBbIX MOCTOBBIX COOpPY)KE€HMII Ha aBTOMOOWJIBHBIX JIOpPOrax OOIIEro mojib30BaHMUSI.

OmnopHeIe 9acTH, ONOpbI U PyHIAMEHTBI.



O/IM 218.4.029-2016

O/IM 218.4.029-2016 MeTtoanueckue peKOMEHIALUH MO ONPENEIEHHIO IPY30MOABEMHOCTH
SKCIUTyaTHPYEMBbIX MOCTOBBIX COOpY)KE€HMIl Ha aBTOMOOWJIBHBIX OpOrax OOIIEero MOJIb30BaHUSL.
Ormpenenenue rpy30n0qbEMHOCTH KOHCTPYKLHI NepeBIHHBIX MOCTOB.

ITpu onpenenenuu rpy30noabEMHOCTH AOMYCKAETCSA UCIIONIBb30BAHUE MHBIX OT NPUBEICHHBIX
B HACTOAIIEM METOAMYECKOM NOKYMEHTe alropuTMOB H nporpamMM. O60CHOBaHHOCTb NPHMEHEHHUS
TaKHUX IOPHTMOB U MPOTrpaMM RODKHA OBITh MOATBEpXkIEHAa CEPTU(PUKATOM HMX COOTBETCTBHS
JIEWCTBYIOIMM HOPMaM NMPOEKTHPOBAHUS MOCTOBBIX COOPYKEHHH, BBIAAHHBIM YIIOJHOMOYEHHbBIM
OpraHomM, Ju0OO MPENBIAYIIUM YCHEIIHbIM OMBITOM NPHMEHEHHsS MpPH NPOBENEHHUHM TEXHHYECKHX
9KCMEPTH3 COOTBETCTBYIOLICH HANMpPABJICHHOCTH MO 3afaHusaM DenepanbHOro  JOPOKHOTO

areHTCTBA.

2 HopMaTHBHbIE CCHLIKH
B HacTOsimell KHUIe METOAMYECKOrO HOKYMEHTa MCHOJb30BaHbl HOPMAaTHBHbIE CCBUIKM Ha
CIeAYIOmHUe JOKYMEHTHI:
B nHacTOsmEM METOAMYECKOM JOKYMEHTE HMCHONb30BaHbl HOPMATHBHBIC CCBUIKH Ha
CIEAYIOIUE TOKYMEHTBIL:

CIT 35.13330.2011. Coxm mnpaBmin. MocTel W TPyOBL AKTyaqM3HPOBAHHAA pPENAKLIKAST
CHulI 2.05.03-84*;

CIT 64.13330.2011. Cpox npaBui. [lepeBsHHbIE KOHCTPYKLMH. AKTyaJH3HPOBaHHAS PENAKLIUA
CHulT 1I-25-80;

CIT 131.13330.2012. Cox mnpaBus. CTpoHTeNbHAs KJIUMATONOTHA. AKTyaIM3HpOBaHHAS
penakuust CHull 23-01-99%;

O/IM 218.1.002-2010. OTpacneBoii ZOPOXKHBII METOOUYECKUIT TOKYMEHT. Pexomennaimu mo
OpraHH3aLMH U MPOoBeeHnI0 paboT IO CTAHAAPTHU3ALUH B JOPOKHOM XO3SHCTBE.

3 TepmuHbI U onpexesieHUs!

B HACTOsAIIEM METOAUYECKOM HAOKYMEHTE NMPUMECHECHBI CJIeayrImue TEPMUHBbI C
COOTBETCTBYIOIIMMH OTPEHEICHUIMU:

BpPEeMEHHAs] BEPTUKAJIbHASL Harpy3ka: [Ipon3BoibHOE TPaHCIOPTHOE CPENCTBO (CpeacTsa),
PACIOJIOKEHHOE B IpeJieNax €310BOro IOJIOTHA MOCTOBOT'O COOPY KEHMS.

BO3AEHCTBHE OT HArPY3KH: YCWIus, HamnpsbkeHus, Oedopmaiuu, IepeMeieHus B
KOHCTPYKUHMH (3JIeMEHTEe KOHCTPYKLIMH), BO3HUKAIOIINE OT NEeWCTBUA BHEUTHUX HAarpy3oK
(TIOCTOSTHHBIX, BPEMEHHDBIX, TEMIIEPATYPHBIX U IIP. ).

rpy30MoAbEMHOCTh: XapaKkTepUCTHKa (IIOKa3aTelnb) TEXHMYECKOTO COCTOSHHS MOCTOBOTO
COOpPY’KEHMsI, COOTBETCTBYIOINAS MAaKCHUMaJbHOMY BO3IEHCTBMIO BPEMEHHON BEpPTUKAIbHOMN
Harpy3ky, ImpU KOTOPOM He HAaCTYNaeT INpeJesIbHOe COCTOsHME IepBOM IpYyNIbl HU B OOHOHN W3

OCHOBHBIX HECYIIUX KOHCTPYKIUI COOPYKEHHUSL.
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I[Ipumevyanue. ['py30NOABEMHOCTh  COOPYKEHHSI B LEJIOM  ONPENENeTCs
IPY30MOIBEMHOCTBIO Hanbosee cnadoil 13 OCHOBHBIX HECYLITHX KOHCTPYKIIHH.

gedeKT B MOCTOBOM coopy:keHuM (zedexTt). Kaxnoe ornmenpHOEe HECOOTBETCTBHE B
MOCTOBOM COODPY>XEHHU YCTaHOBJIEHHBIM TpeOOBaHUSIM HOPMATHBHO-TEXHUUECKOH u (WiH)
KOHCTPYKTOPCKOH (ITPOEKTHOM) JOKYMEHTALIH.

JOMYCTHMBIH KJacc Harpy3Ku: Mepa dKkCTpeMallbHO IOMyCTHUMOIO BO3JEHCTBIS BPEMEHHOM
BEPTUKANbHOIl HArpy3ku OINpPEAENEeHHOH CTPYKTYpBl, KOTOPOE€ HE BBI3bIBAET HACTYIUIEHHE
MPEeIeNIbHOTO  COCTOSTHMS TMEpPBOH TPYNNBI B HECYIIMX KOHCTPYKLUAX TPH HOPMANbHOM
SKCIUTyaTaIluH COOPYKEHUSL.

IIpumeuaHnus

1. Jus stanonsbix Harpy3ok no cxemaM AK u HK nomycrtumele kiaccel Harpys3ku
BBIpaXKaroTcs Oe3pasMepHbIMi BenmdnHaMu Kax U Ky KaKk OTHOLICHHE BETMYMHBI HSKCTPEMATbHOTO
BO3IEUCTBUsI OT 3TAJOHHON HArpy3KM K BO3AEHCTBUIO OT AHAJOIMYHOH €IMHUYHON 3TaJIOHHOH
Harpysku knacca K= 1.

2. Jlns Harpy30K OT KOJIOHH aBTOMOOHJIEH MOMyCTHUMBIN KIAacC HArpPy3KH COOTBETCTBYET
ZOIYCTUMOIT Macce OTAEILHOrO aBTOMOOHIISE U3 COCTaBa KOJIOHHBIL.

KJIACC TIpy30MoAbLEMHOCTH: Mepa TIpy30IOObEMHOCTH COOPY)XEHHs! (KOHCTPYKLHH,
3JIEMEHTa KOHCTPYKLMM), BBIP@KCHHAs 3HA4€HMEM AONYCTUMOTO KjJacca MIH  MAacchl
paccMaTpuBaeMoll BpEMEHHON BEPTUKAIBPHON HAIPY3KH.

KOHCTpYKUMsA: YacTb MOCTOBOrO  COODYXKEHHS, COCTOAIIas M3  KOHCTPYKTHBHO
OOBETHHEHHBIX JJIEMEHTOB, BBINOJHSIOMAS ONpenencHHble QYHKUMH (Hecymue, Orpakaarolnue,
3amuTHBIE U (WIK) Jpyrue).

Ilpumevyanus

1. B MOCTOBOM COOPY>KEHHH KOHCTPYKLMH JEJIAT HA OCHOBHBIE, O0€CTICYHBAIOIINE OCHOBHBIE
(yHKIMOHANbHBIE CBOICTBA MOCTOBOIO COOPYXKEHHs, M HEOCHOBHbIC (BCIIOMOTraTelbHBIC),
obecnieunBaroIye, HANPUMep, 3alUUTy U (€30MacHOCTh TOJBKO B SKCTPEMAJIbHBIX CHTYALMSX,
ya00CTBO COfep KaHusl B MEPHON SKCIUTYyaTallMd MU JPyrHe BCIOMOTaTelbHbIE (yHKLHOHAJIBHBIE
CBONCTBA.

2. W3 MHO>ECTBa OCHOBHBIX KOHCTPYKLMIH BBIAEISIIOT HECYLIHME KOHCTPYKLMH, OCHOBHOM
(yHKIMEH KOTOPBIX SBISETCS BOCIPUSATHE BO3AEHCTBHIA OT MOCTOSHHBIX W BPEMEHHBIX Harpy3ok.

KOHTPOJIHPYEeMbIii PEXKHM JABHJKeHHsI: Pexum JBUXKEHHs, IIpM KOTOPOM [MPOIYCK
TPAHCIIOPTHBIX CPEACTB IO COOPYXKEHHIO OCYILIECTBISIETCS [0 CHEHAIBHOMY pPa3peLIeHHIO B
CONPOBOXKAEHUU NpencTaBuTened cnyxObl skcruyaraumn w/unu THBJJl u, kak mpasuio, B

OAUHOYHOM IOPSIAKE.
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MoOCTOBO€e coopyxeHHe: IICKyCCTBEHHOE COOpY)KEHHE, COCTOsIiee M3 ONHOrO MM
HECKOJIbKUX MPONETHBIX CTPOEHHII U OMNop, NMpeJHa3HAUEHHOEe Ui IPOIMYCKAa PasJIMYHbIX BUIOB
TPAHCNOPTAa M TEIIEXOAOB, a TaKXe BONOTOKOB, CeJeH, CKOTa, KOMMYHHKALMi pa3IddHOTO
Ha3HAaYeHUs], TIOPO3Hb WM B PA3JIMUHBIX KOMOMHALMSIX HaJl €CTECTBEHHBIMH I UCKYCCTBEHHBIMH
MPENATCTBUSIMH.

IIpumeyanue. K MCKyCCTBEHHBIM NPEMATCTBHSAM OTHOCSTCS MCKYCCTBEHHbBIE BOJOEMEI,
BOZHBIE KaHAJIbl, aBTOMOOUJIbHBIE U JKENE3HbIE JOPOTH, NPYTUe HHIKEHEPHBIE COOPYIKEHMUS, a TAKKE
TEPPUTOPUN NPEINPUSTUH, TOPOACKUE TEPPUTOPUH, Hepe3 KOTOPbIE MPOXOAMT aBTOMOOMIIbHAs
Jopora.

HEKOHTPOJIMPYEMBbIH PeKHM ABH:KeHHs: PeXiM IBIKEHMS, TIPH KOTOPOM PETYIHPOBAHHUE
MPOMyCKa TPAHCIOPTHBIX CPEACTB OCYIIECTBIIETCS TEXHHYECKHMH CPEACTBAMM OpraHH3alnu
JOPOXKHOTO IBIKESHHSL.

OCHOBHAsl Hecylasi KOHCTpPyKumsi: KOHCTpyKuusi cOOpy»KeHMs, NpeqHA3HAUEHHAs [Jis
BOCIIPUATHUST BO3EHCTBUH OT IOCTOSHHBIX U BPEMEHHBIX HArpy30K, HACTYIUIEHHE MPENeSbHOIO
COCTOSHMS NepBOH TPYNNBl B KOTOPOH NPHUBOAWUT K yTpare paboTOCIOCOOHOrO COCTOSTHUS
(5KeCTKOCTH M YCTOHYHBOCTH) COOPY’KEHUS B LIEJIOM.

omopa mocta: Hecymas XOHCTPYKIMS MOCTOBOTO COODPY:KEHUs, IOAASPKHBAIOIIAs
IIPOJIETHBIE CTPOEHHS U NEPENAoInasl Harpy3Ky OT HUX Ha OCHOBAHME.

onopHasi yacThb: Hecyinasi KOHCTPYKIMS MOCTOBOTO COOPY>KEHHUS, MePeNarolas Harpy3Ky ot
MPOJIETHOrO CTPOEHUSI Ha OIMOPBI ¥ 00eCHevnBaIOLIast YIIIOBbIE U JINHEHBIE, JIHOO TONBKO YIiIOBbIE
HepeMelleHus IIPOJIETHOTO CTPOSHHSL.

OCHOBAHHE ONOPbI: MaccHB IPYHT2, B KOTOPOM pa3MelleHbl COOCTBEHHO CTPOMTENbHbIE
KOHCTPYKLHHU (yHIaMeHTa OMOpHL

npoJieTHOe cTpoenne: Hecymass KOHCTPYKLUS MOCTOBOTO COOPYIKEHHs, I€PEKPbIBAOLLIAs
BCE MPOCTPAHCTBO HJIM HYacTb €r0 MEXIY ABYMs HJIH HECKOJBKHMH OMOPaMH, BOCIPHHHMAIOLLAS
HArpy3Ky OT OJJIEMEHTOB MOCTOBOTO IIOJIOTHA, TPAHCIOPTHBIX CPEACTB M MEMEXOHOB, U
Hepenaoas ee Ha OIOpPbL

YC/JI0BHAsl HeCyIasi CocoOHOCTh: BenmurHa MakCUManbHOTO BO3/EICTBHS HA SJIEMEHT OT
BPEMEHHBIX TPOEKTHBIX HArpy30K, OMpefeisieMas B COOTBETCTBHM C YKA3aHUSIMH TeX HOPM
HPOEKTHPOBAHHA, IO KOTOPBIM KOHCTPYKLIHA ObUIA 3alIPOSKTHPOBAHA.

IHpPHHA npoe3fa: PaccrosHuMe B CBETy MEXKIY OrpakAeHUAMH Oe30MacHOCTH €310BOrO
MOJIOTHA MOCTOBOT'O COOPY KEHUSL.

MeMeHT KOHCTpykuuu: CoOCTaBHas 4acTb  CJIOXKHOTO  TEXHHYECKOro  OOBEKTa,
paccMaTpuBaeMas Kak €IUHOE LeJIoe, He MOUIeKallee NalbHeHIIeMy pasyKpyMHeHHIO, HMeoIas

CaMOCTOATEJIbHBIC XapaKTEPUCTUKH, HCIIOJIB3yEMBIC npu pacueTrax, u BBIITOJIHAOILITAA
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OIIpeNIeNIeHHY0 4acTHYI0 (QYHKLMIO B MHTEpecax CIOXKHOTO OOBEeKTa, KOTOPHBIil MO OTHOLICHHIO K
BJIEMEHTY TPEACTaBIsieT cOOOM cucremy.
IIpumeuanue. DnemenTamMu MOTYT ObITH OaJika, ruIMTa, qHadparMa, purenb v T.J1.

3TAJIOHHbIE ABTOMOOHJIbHbIE HATrPy3KH: BpeMeHHbIe BEPTHKAJIbHBIC HArpy3KH 3a0aHHOI

CTPYKTYpBL

4 OnpepesieHne rpy30n0abeMHOCTH I€PEBSHHBIX MOCTOB
4.1 O6mme noJiozKeHUst

4.1.1 Meronuxka omnpeneneHus rpy30n04beMHOCTH JIEPEBSIHHBIX MOCTOB PaclpOCTPaHsIETCs, B
OCHOBHOM, Ha COOPYKEHUsI OAJIOUHBIX KOHCTPYKLIUIA: MOCTBI C IPOCTHIME MPOTOHAMH U CTOCUHBIMU
omopamu, u ¢pepmsl I'ay-XKypasckoro. Pacuer rpy30M0AbEMHOCTH AEPEBSHHBIX MOCTOB C APYTHAMHA
TUITAaMH TMPOJIETHBIX CTPOEHWH BBHINOJIHSIOT HA OCHOBAaHHMHM TPeOOBAaHHIT HOPM MPOEKTHPOBAHMS
MOCTOB C y4eToM o0mmux ykasauwmii [3].

4.1.2 OcHOBHbIE AOMYIIEHNUS PU IPOBEAEHUH PACUETOB.

OcHOBHBIM cnocofoM pacueTa cieyeT CHHTaTh [POCTPAHCTBEHHBI pacder, OXHAKO
JIONyCKaeTCcs IPOCTPAHCTBEHHbIE KOHCTPYKLMH pacwieHATh Ha IUIOCKHE, MONATIMBOCTBIO
COEIMHEHMH IOMyCKaeTCs IpeHeOperars.

VYeunus B 3JIEMEHTaX U COSAUHEHUSAX ONPENENIOT B MPEANOIOKEHUH YIPYTroi paboTs! myrem
3arpysKeHusl MOBEPXHOCTEH (IMHUI) BIUAHUS C YIETOM yKa3aHuid riasbl 5 [3].

ITockompky TeXHHYECKH OOECIIEUNTh KECTKYH0 CTBIKOBKY O3JIEMEHTOB B JIEPEBSIHHBIX
KOHCTPYKIHAX JOCTATOYHO CIIOXKHO, & MPOYHOCTHBIE CBOMCTBA M HAJIEKHOCTb TAKUX 3aKpeTIeHHIH
C TEYeHHEM BPEMECHM YXY/AIIAETCS, TO Y3JIOBbl€ COCJMHEHHs B (pepMax MAOMyCKaeTcs CUMTATh
HIAPHUPHBIMU. YKOCHHBI, THATOHAIBHBIC CBSI3M U HOAKOCH! B BOCIIPUATHH BEPTHKAJIBHBIX YCHIIHH,
nepeaBaeMbIX HACaJKaMH Ha CBal M CTOMKH OIIOP, IONYCKAeTCA HE YIUTBIBATb.

Jlonyckaercss He Y4YMTBHIBATh HanpspkeHHWss W 7edOpMalii OT HM3MEHEHHs TeMIIEpaTyphl,
YCYLIKH U pa30yxaHus qPeBEeCHHBL

Jomnyckaercs aelcTBUE CUII TPEHHs YYUTHIBATh TONBKO B CIy4asX, KOr[a TPEHHE yXYOLIAeT
ycioBust pabOThl KOHCTPYKIUU WK coenuHeHust (Ko3dduiueHT TpeHus aepesa no JepeBy B 3THX
CIIy4asx NOMyCKaeTcs IPUHUMATh paBHBIM 0,6).

4.1.3 K uncny nedexroB, CHHKAIOIMUX TPY30MOIbEMHOCTb NEPEBSIHHBIX MOCTOB, OTHOCST:
3arHHBaHME APCBECHHBI, CKOJBI M CMSTHE IPEBECHHbI MO pPabodmM Ce4eHIsIM H IUIOMIaAKaM
BpYOOK, Y3JIOBBIX MOAYIICK, MIMOHOK, CTHIKOB, UCTHPAHHE, MEXAHNUECKHE TOBPEXIEHUS, a TaKxKe
MOIEPeYHbIE TPELHHBI 1 Pa3PhIBbI B PACTSHYTHIX U H3THOaeMBIX 3JIECMEHTaX, PaCCTPOHCTBA Y3JIOB
COTIPSIKEHHI 3JIEMEHTOB, MOBPEXXACHUS U PACCTPONCTBA CBsI3€H MPOJIETHBIX CTPOEHU U MEPEKOCHI

TTaBHBIX ()epM; HEMOCTATOYHOE HATSDKEHHE MeTalIM4ecKux Tshkel B depmax Iay-XKypasckoro.
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3arHuBaHME U WM3JIOMBbI CBaii, CBsi3ei U Apyrue Ae(eKThl OINOp SIBJSIOTCA OCHOBHOH HPUYHHON
CHIKEHHS TPY30MOABbEMHOCTH MOCTOB B IIETIOM.

4.1.4 Pac4eTsl 3JIEMEHTOB [TPOM3BOMAAT B HAUOOIEE HAIPSUKEHHBIX CEUCHUSX U B CEYCHUSIX C
nedexTaMu, BIUSIOIUMU Ha TPY30MOABEMHOCTD, COTJIACHO YKazaHMsM pas3nena 10 [2].

Jlnst pacuera MoOMepevnH MPU MPOCTPAHCTBEHHOM pacyeTHON cxeme HeoOXOIMMO BBIOHPATH
CeueHus], yAaJleHHbIe OT MECT OITUPAHUsI IPOTOHOB Ha OIOpHL.

415 B m.n. 4.2-4.4 npuBereHbl PEKOMEHOALUHU [0 NMPUMEHEHHIO HMHXEHEPHBIX CIIOCOOO0B
pacuera 3JIEMEHTOB JEPEBSIHHBIX MOCTOB. IIpu 5TOM peKOMEHIyeTCsl B IEPBYIO O4epeab IIPOBEPSTh
TPYy30MOABbEMHOCTE IIPOTOHOB, 3aTEM — IPY30MOAbEMHOCTD MOMEPEUHH U OTOP.

UucrneHHOE MOMENUPOBAHHE PEKOMEHAYETCS BBINOJNHATh C MOMOIIBIO CTEPXKHEBBIX
M3rubaeMbIX KOHEYHBIX 3JIEMEHTOB C MCIIONIB30BaHMEM Mogpenu «banounas xmerkay (m. B.1.1 [3]).
Ilpu 3TOM NOBEPXHOCTH (JIMHWM) BIVSHHA CTPOAT OTHENBbHO MU OIPENeNIeHWs YCWIHH OT
BPEMEHHBIX HArPy30K ¥ OTAEJBHO IUIS OMPEAEIeHUS YCUINHA OT MOCTOSHHBIX HArpy30K, NPUMEHSS
COOTBeTCTBYOIME MOAyIH yrpyroctd (m. 4.1.6). I'eomeTpuueckre XapaKTEPUCTHKH 3JIEMEHTOB
IIPUHUMAIOT cornacHo L. 4.1.12 —4.1.15.

MogenupoBaHrue ORHOCIOWHOTO HACTWJIA TAKXe BBIMOJHAIOT C MOMOINBI0 CTePXKHEBBIX
n3ruaeMbIX BIIEMEHTOB C INMPHWHOM IIONEpeK HACTWIA PAaBHOH CyMMapHOW INMPHMHE IOCOK,
MIOMAAAIOMINX IO IIHUPUHY pPachpeneNieHns NaBJIeHUS OT Kojeca. JIBOHHOH HacTHil U3 JOCOK,
MapajieIbHbIX MPOJIETY MPOTrOHOB, MOAETUPYETCS KaK OJHOCIHOWHBIN HacTui. JIOCKM BEpXHEro
CJIOS B pacdeT He MPUHHUMAIOT. JIBYCIONHBIH HACTIII U3 B3aUMHO MEPHEHANKYJPHBIX CIIOEB HOCOK
JIOYCKAETCsl MOACIUPOBATh IUIUTHBIMUA KOHEUHBIMHU 3JIEMEHTAMH C OJUHAKOBBIMHU XECTKOCTHBIMHU
XapaKTepUCTUKAMH BJIOJIb U MIOMIEPEK MOCTA.

JepeBominTa, YJIOXKEHHAsl IOMEpPeK IPOrOHOB, TAaKXKe MOXET ObITh IpeNCcTaBieHa B
reOMETPUYECKOi MOZieNH B Bu/ie ronepedHbix 0anox (em. m. B.1.1 [3]).

IIpu pacuerax NmonepedyH 3arpyKarb MOBEPXHOCTH BIMAHUS CIEAYET KOTIEeYaTKaMuy KOJec,
T.€. C YYE€TOM LIMPHHBI KOHTAKTA.

XapaKkTepHCTHKH MATEPHAJIOB

4.1.6 PacyeTHble XapaKTEPUCTUKH APEBECHHBI, CTAIU U APYTHX MAaTEPUAIOB NPUHUMAIOT IO
[2].

Mogynu ynpyrocTi ApeBECHHBI AJIsT BCEX NOPOX AepeBa MPHHUMAIOT:

— MIPY CKATHH U PACTSKEHUH BIOJIb BOJIOKOH, a TAKXKE MPH U3rHoOe:

JUTsE OOBIYHOM JIPEBECHHBI;

OT NOCTOSIHHBIX HArpy30K — £ = 8340 (85 000) MITa (krc/cm?),
OT BpEeMEHHBIX Harpy3ok — 1 = 9810 (100 000) MITa (krc/cv?);

IUTST KJIEEHOM I PEBECHUHBI:
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oT MOBbIX Harpy3ok — E; =9810 (100 000) MITa (krc/cm?);

— [P CXKaTHH TONepeK BOIOKOH — [ = 392 MIIa (4000 Kkre/em®).

Kosdduuuentsi ITyaccoHa gpeBecHHBI IPUHAMAIOT

- Tpu pacueTe nOCcoK HacThia L = 0,5 — mpu onpeneneHun aedhopManuil Nonepex BOJOKOH
TIPH CIKATHH U PACTSHKEHHH BIOJb BOJIOKOH,;

- IPY Pac4eTe MHOTOCIONHOMN KJI€€HO! JepeBOILIUTHL

w2z = 0,5 — npu onpeneneHun nepopMaLiiii NONEPeK BOJIOKOH IPH CXATHH U PACTSKEHUH
BZOJIb BOJIOKOH;

M1 = 0,02 — mpu onpenenenun nehopMalyii BIOJb BOJOKOH IPU CKATUHM M PACTSKEHUH
TIOIIEPEK BOJIOKOH.

Jns MHOTOCIIOMHOW KJIEEHOH JEpeBOILTUTBI, COCTOALIEH M3 7 CJIOEB  B3aUMHO
MEPIEHANKYJSIPHBIX AOCOK MPH PACIIONOKEHUH JOCOK CIOeB BAOMb (ock X) 1 momepek (och Y) ocu
TIPOJIETHOTO CTpoeHus, ko3ddumments! [Tyaccona U MOAyIH ynpyrocta E, u E, COOTBETCTBEHHO

[0 HampaBJieHusIM ocelt X u ¥ opueHTannu 0COK ONpefensoT o GopMynam:

MOZYJIU YIIPYTOCTH

(4.1.1)

ko3 unmentsr Ilyaccona

RS /150 [TTH U ¢ AR ) | T @1
(n+l)“21+nU12 (n+1)U12+nUZ1

IIpu opmeHTanMu KOCOK CJIOEB AEPEBOILUIMTHI ION APYIMMH YITIAMH K HaIlpaBJIEHHIO OCH
MPOJIETHOrO CTPOEHHSI MOAYJIM YHPYrOCTH AEPEBOILIMTHl HAXOMAT 1Mo (opMysiaM npeoOpa3oBaHHus
JKECTKOCTHBIX XapaKTEPUCTUK aHU30TPOIHBIX MAaTEPUAIIOB NPH H3MEHEHHH OCEH KOOPIAMHAT.

4.1.7 PacuerHble CONMPOTHBIIEHHs IPEBECHHBI COCHbI MPUHUMAOT 0 Tabmuue 4.1.1 mpu
BJIQXKHOCTH He MeHee 25 %. IIpu Hen3BeCTHOM COpPTE APEBECHHBI IPHUHUMAIOT MEHBIINE 3HAYEHUSL.
Jl1s mpeBecUHBI APYTUX IIOPOJ PacyeTHBIE COMPOTHUBIICHNIA YMHOXKAIOT Ha KO3 GUIMEHT nepexona
K no tabmmue 4.1.2.

4.1.8 PacueTHble COMPOTHBIEHMs KJIEEHON IPEBECHUHBI COCHBI, KO3(h(UIUEHTH! YCIOBUIT
paboTel U ApyrHe XapaKTePUCTHKI, HE NMPUBEACHHBIE B HACTOAIINX PexoMeHIanusax, NpHHAMAIOT

0 HOPMaM IIPOEKTUPOBAHYISL.
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Tabnuya 4.1.1 — PacuetHble conpoTusieHus apesecudsy, MIla (](I‘C/CMZ)

HanpsokeHHoe cocrosiHume W xapakteprcrukal O6o3nauenne | CocHa 1 copra | CocHa 2 copra
9JIEMEHTOB
1. Usru6: Ra
a) DSJ1eMeHTOB U3 OpeBeH eCTECTBEHHOI 15,2 (155) 13,7 (139)
KOHHYHOCTH
6) smeMeHTOB U3 OpyChbeB U OKAHTOBAHHBIX 13,7 (140) 12,3 (126)
OpeBeH
B) JIOCOK HAaCTIJIa U JID. 11,8 (120) 10,6 (108)
2. PactsxeHre BOOJIb BOJIOKOH Ra 9,8 (100) 6,86 (70)
3. CxaTue ¥ CMsITHE BIOOJIb BOJIOKOH R, Rags 11,8 (120) 10,6 (108)
4. Cxxatue u CMsITHE BCeil IIOBEPXHOCTH HOMepeK Ry 1,47 (15,0) 1,32 (13,5)
BOJIOKOH
5. CMATHE MECTHOE MONEPEK BOJIOKOH: Ragp
a) B J0OOBBIX BpyOKax (IpH AJMHE ILIOIIAH 2,5 (26) 2,25(23,4)
cmaTust 10 15 cM), MIMOHKAaX W Y3JOBBIX
MOAYILIKaX
0) mox 1aitbamu mpu yriaax cmsitust ot 90 mo 3,3(34) 2,97 (30,6)
60°
6. CxanbiBanue (HauOonbluee) BIONb BOJIOKOH Riap 2,15 (22) 1,93 (19,8)
IIpU u3ruode
7. CkanpiBanue (cpemHee 1O IUIOIIAAKE) B
COEMHEHUsX Ha BpyOKax, Y4WUTbIBAEMOE B
mpenenax anuHel He Ooee 10 riyOuH Bpe3kH u
IBYX TOJIIHH OPYTTO dJIEMEHTA!
a) BIOJb BOJIOKOH Riam 1,47 (15) 1,32 (13,5)
6) mornepek BOJIOKOH Rusm 0,69 (7,0) 0,62 (6,3)

Ilpumeuanus: 1. PacuerHble CONPOTHBIECHUSI APEBECHHBI CMATHIO M CKAaJbIBAHUIO TOA

YIJIOM Ol K HAIPaBJICHUK) BOJIOKOH, @ TAKXX€ MECTHOMY CMATHIO NMONEPEK BOJIOKOH Ha YaCTH JUIUHBI

3JIEMEHTA ONPEREIIIIOT MO popMysiam npumMedanuii Kk Tabnuue 10.1 [2].

2. Eciiv B pacyeTHBIX CEYEHMSX HJIEMEHTOB UMEIOTCS ocnabneHus! BpyOKaMu MM BpPe3KaMu,

TO COOTBETCTBYIOLINE PACYETHBIE COPOTHBIIEHHS] YMHOXKAIOT Ha K03 PUINEHTHI ycIoBuUi paboTh,

paBubie: 0,80 — s pacTAHYTHIX d5eMeHToB; 0,85 — st u3rnbaeMbix 3JieMEHTOB U3 Opycbes; 0,90 —

JUISL U3THOAEMBIX 3JIEMEHTOB U3 6peBeH.
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Tabnuya 4.1.2 — Kosdpouuuent nepexona Ky 111 PACYETHBIX CONMPOTUBIIEHUA NPEBECUHBI APYTHUX

HIOpOX
Kos¢dduunent nepexona 1t paC4ETHBIX CONPOTHBICHUH
Iopona nepea PaCTHKEHUIO, U3THOY, CHKATHIO U | CKATUIO M CMATHIO CKaJIbIBAHHIO
CMSITHIO BJIOJIb BOJIOKOH HOMEpeK BOJIOKOH

J25)18 1,0 1,0 1,0
JIucrBeHHUNA 1,2 1,2 1,0*
ITuxTa 0,8 0,8 0,8
Jy6 1,3 2,0 1,3
Scens, rpab 1,3 2,0 1,6

Byk 1,1 1,6 1,3

* JI71st KiIeeHbIX KoHCTpykuuit — 0,9.
4.1.9 O6bemHble Beca peBeCHHbI IPHHUMAIOT 110 Tabmuue 4.1.3.

Tabnuya 4.1.3 — O6beMHBIE BECA TPEBECUHBI

Marepuan O6wemublit Bec, KH/M® (Tc/M”)

CocHa, enb, xenp:

HETPOITUTAHHbIE 5,89 (0,0)

MIPOMMTAHHbIE (B TOM YHCIIE JUIS KJIEEHBIX KOHCTPYKIIHH) 6,87 (0,7)

y6, nucTBeHHMNA!

HENPONUTAHHBIE 7,85 (0,8)
MPOIMKUTAHHBIE (B TOM YHCJIE ISl KJIEEHBIX KOHCTPYKLIHIT) 8,23 (0,9)
BakenmsupoBanHas ¢anepa 10,0 (1,02)

T'eoMeTpHYECKHE XAPAKTEPHCTHKH 3JIeMEHTOB

4.1.10 TeoMeTpuuecKkie XapaKTEPUCTUKH HEKOTOPBIX BJIEMEHTOB W3 OpeBeH IOIyCcKaercs
npuHUMaTh 1o Tabmuuam 4.1.4 u4.1.5.

IIpu pacuere CKAaThIX 3JEMEHTOB C KJEEIUTHIPEBBIMU CThIKAMH OCla0lieHHe CceveHus
OTBEPCTHSIMH TOA IITHIPH HE YYUTHIBAETCS, €CIIH CeYeHHE MONMHOCTBIO CKATO.

IIpu npoBepke MPOUHOCTH CEUEHMS PACTAHYTHIX 3JIEMEHTOB B 30HE KJICELITHIPEBOTO CThIKA
IUIOLIAADb CEYEHHs A, ClIeNyeT NPHHUMATD PaBHON A,y = 0,94,

4.1.11 Pacuer 31eMeHTOB U3 OpeBeH clieyeT MPOU3BOIUTD C y4eToM cOera B pasmepe 1,0 cM
Ha 1 M muHBI OpeBHa.

ITnowanp ceueHus: A,; ONPENENAIOT HPU YCIOBHOM COBMEINEHHWH B PacCMaTPHBAEMOM

CeYeHHH BCeX OCablieH i, pacroIoKeHHBIX HAa y4acTKe AMTHHOM 20 cM.
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Tabmuya 4.1.4 — Tlnomanu A, craTu4ecKMe MOMEHTHI S, MOMEHTBI HMHEPUMH | U MOMEHTHI

comporusieHnst W st HEKOTOpBIX ipoduiteii bpeBeH

Ipodune | Inomans Paccrosinue ot Mowment MowmenT Crarunyeckuii
CeYeHHUs CeueHUs HEHUTpaJIbHON OCH A0 vHepuyu I, |COMPOTHBIICHH| MOMEHT,
A, cm? KPaiHUX BOJIOKOH oM’ AWy, em S, em’
€1, CM €2, CM

0,7854 d* 0,5d 0,5d 0,0491 d* 0,0982 d* 0,0833d°

> >

0,7627 d*| 0,4467d 0,4863d | 0,04424d" 0,0908 d°* 0,0780 d°

0,7790 d*| 0,4754d 0,4959d | 0,0476 d* 0,0959 d* 0,0818 d°

0,7827 d*| 0,4857d 0,4983d | 0,0485d* | 0,0974d° 0,0827 d*°

0,7401 d*| 0,4330d 0,4330d 0,0395 d* 0,0912d° 0,0729d°

0567 e Q-

dr3

0,7726 d*| 0,4713d 0,4713d 0,0461 d* 0,0978 d* 0,0802 d*

0,7801d?| 0,4841d 0,4841d 0,0479 d* 0,0989 d° 0,0820 d*

03927d*| 02122d 0,28784 | 0,0069d* | 0,02384° 0,0220d°

OHOH 0

Ocnabnenus, cosnaBaeMble B CXKATHIX BJIEMEHTAX HATEISIMH, JOIYCKAETCS YYHTBIBATH O€3
coBMemeHuss Ommsnexamux  ocnabnenuit. OcnabneHuss CKaTbIX OSJEMEHTOB, CO3[aBaEMble
I'BO3[SIMY, IOCTaBJIEHHbIMH 0€3 IIPeaBapUTENBHOIO MNPOCBEPIMBAHUS THE3M, MOMYCKAETCsl He
VUUTBIBATD.

B kauectBe ruioimany 4, ciienyer NpHHHUMATH TaK)kKe Pabouyio IJIOLIab, ONPEAETAEMYIO C
yUETOM IUIOIIANOK CKAaJBIBAHUS MEXKAYy COCENHHUMH OCnaljeHusMH, €ClIM OHAa naer Oojee

HeOJIArONPUATHBIE PE3YJIbTATHL

10
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Tabnuya 4.1.5 — Pa3Mepbl CErMeHTHBIX BPyOOK

guaMerp | riyOmHa | mUIomans IUTHHA nuamerp | rnyOuHa | miowaab IUTHHA
6peBHa, cM | BpyOku, cM| cerMeHTa | Xopnbl |OpeBHa, CM |BpyOKHM, CM | CErMEHTa, | XOpZbI
em’ CEerMeHTa, oM’ CETMEHTa,

cM ™M

3 32,6 15,9 3 38,1 18,6

24 4 49,5 17,9 32 4 58,0 21,2

5 68,3 19,5 5 80,3 232

3 34,0 16,6 3 39,3 19,3

26 4 51,8 18,8 34 4 59,9 21,9

5 71,5 20,5 5 83,0 24,1

3 35,4 17,3 3 40,5 19,9

28 4 54,0 19,6 36 4 61,8 22,6

5 74,5 21,4 5 85,6 249

3 36,8 18,0 3 41,7 20,5

30 4 56,1 20,4 38 4 63,5 23,3

5 77,4 22,4 5 882 25,7

4.2 Onpenenenne rpy3onoxbeMHOCTH 0aJ0MHBIX MOCTOB C MPOCTHIMH NPOrOHAMH
OnpeneJienne rpy3onoaLeMHOCTH NONIEPETHH
42.1 Ilpu pacyere mnOMEpevHH TPOE3KEH UYaCTH COCPENOTOUYEHHOE MAABJIEHHE Kojeca
PacCUeTHO aBTOMOOHIBHON HJIM KOJIECHO!M HArPy3KH MPHHUMAETCS PACTPEAEIEHHbBIM:
- IPU YCTPOMCTBE MONEPEYHOrO HACTUIIA, BBIMOJHSIOIIETO POJb MONEPEYUHBI, HATPy3Ky OT
KoJieca MPUHUMAIOT NPUXOASLIEHCS: NPU HAJIMYUU BEPXHETO MPOIOJIbHOIO HACTIUIA — Ha ABE JOCKU
nONEPEYHOro HACTUJA, NPpU OAUHOYHOM MOMNMEPECUYHOM HACTUJIE — HA OOHY AOCKY HacTHIIa (pI/ICyHOK

421, a),

- TpH JBOHHOM TNPONOJbHOM HACTHJIE pacrpefeNeHHe Harpy3Kd Ha HIDKHUIA HaCTHI
MPUHAMAETCS HA YUCJIO AOCOK COOTBETCTBEHHO PACIOJIOKEHHBIX Ha mupuHe 000Ha Kojeca wiu
TIOJIOCHI PaclpeieNIeHHON Harpy3ku (pucyHok 4.2.1, 0),

- TpU HaIMYMH HAJ HACTHIOM acdanbTo0eTOHa WM MecYaHoil MOCTeNnHd Harpysky
pacmpenesroT oA yriioM 45° B npenenax MoJHON TONIKHBI acdansrobeTona i nocrend. Toxe
JUIA HACTHJIA W3 JIOCOK, YJIIOXKEHHBIX Ha peOpo M CILIOUEHHBIX IBO3ISMHM MPH ac(haibTOOETOHHOM
nokpbrtuu (pucyHok 4.2.1, B);

- B pabodee cedeHHE HACTHJIA BKJIOYAIOTCSI BCE NOCKHU B 30HE PacClpeNesieHHs] NaBJIECHM,
LIMPHHA KOTOPBIX MOMANAET B 3TY 30HY HE MEHee YeM Ha TIOJIOBHUHY LIHPHHBI JIOCKH.

11
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Pucynox 4.2.1 — Cxemsl K y4eTy Harpy3ok Ha MOMEPEYHbIi HACTHII IPH OTCYTCTBUHU MOTIEPEYHH:
a) IpY OOMHOYHOM IIONIEPEIHOM HACTIIE; 6) IpH JBOWHOM IPOAOIBHOM HACTHUJIE, B) MPH HAJUYUH
HaJl HACTHJIOM achaabToOeToHa, MeCYaHO! MOCTENHU WIN [ HACTIIIA U3 JJOCOK, YJIOXKEHHBIX Ha

peOpo U CINIOUEHHBIX TBO3ISIMH NPH achaabTOOSTOHHOM NOKPBITHH

4.2.2 Ilpu BOMHOM AOIIATOM HACTHIIE, YJIOKEHHOM Ha OTHAENbHBIE TIONEePEYHHBI, Harpy3Ka oT
KoJleca Ha IIONEepEdMHbI IIepefaeTcsi ¢ yderoM Kod(duuueHTa ynpyroro pacmpeneieHus Kup,
BEIMYMHY KOTOPOTO ONPEeNesIIoT 1o Gopmyue:

8,
LT

(4.2.1)

TAE ¢ — PacCTOAHUE MEXKAY OCAMU ITOIIEPEUNH, CM, d- paccTosaHue MEXAY OCAMH IPOTOHOB, CM, I]‘[
— MOMEHT MWHEPLUU MNONMCPEYUH, CM, 1 — MomeHT WHEPHIUN HOCOK HHXXHETO HaCTHIa,

4
BOCIIPUHHMMAIOIIUX AaBJIeHHe Kojeca, CM (OOBIMHO TPU WIIM IBE HOCKH).

Pucynok 4.2.2 — CxeMbl K pacyeTy IONepedrH:

12
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a) Harpy3Ka Ha [OIePEYHHY BJIOJIb MOCTa; 0) pacIpenencHye Harpy3Kku Ha MONepeurHy

Momnepex MocTa
JlaBieHue Ha CpeNHIOIO MonepeyrHy (Hal KOTOPOH CTOMT IPy3) ONPEAEeNsioT o GopMmyiie:
Py =oyPy, (42.2)

rae Py — maBiieHue OT Kojeca; o) — K03 HIUEHT YIIPYyroro pacipeneieHus:

kp>1/3 L+ 2k, (423)
- TIPH Ayp = o =—; 2.
3+2k,
1+18k,  +7k2
- ripu 0,055 < kyp < 1/3 o, = i " (42.4)
5+35k,, + k.,

IMocTosiHHY0 HArpy3Ky OT HOMATOTO HACTHIA U COOCTBEHHO MONEPEYMH AOMYCKAETCS HE
YUYHTBIBATh.

423 I'py30onOmBbEMHOCTh IONEPEYHMH OMNPENEJIAIOT PAcueTOM KaK pa3pe3HOd Oanku ¢
nponeToM d paBHBIM PACCTOSTHHIO MEXKZY OCSIMM IIPOTOHOB 110 opmyam:

- MpeAeNbHOE 3HAYEeHHEe H3rndaromero MoMenTa, kH-M
M o =W, Ry Ky (4.2.5)

- n3rudaromuit MOMEHT OT IOCTOSIHHBIX Harpys3ok, kH-m
2

d
Mr{oc’r (yfIYIS c+ ’YfZ’YZ8 c+ va’Y:‘}AﬂOl'l + Yj 4Y4‘41101q)) s (426)

- m3rubarouii MOMEHT OT 3TaJOHHOH BpeMeHHOH Harpysku AK, kH-Mm, ecnu Ha mponete d
pasMernaercs TOJIbKO OIHO KOJNECO Harpy3Ku

10K

M, = —c(d 0,56 )+ G o, (d-0,3b,); 4.2.7)

- u3rubaromuil MOMEHT OT 3TANOHHBIX KOJNECHBIX Harpysok (HK, DHj), xH'M, ecnu Ha

npouiere d pa3MeLIaeTCs TOIBKO OHO KOJIECO HArPy3KH

1
My, = ZPK}/J,’HKOH (d — O,Sbo);
(4.2.8)

1
My, = ZPKYf,Tal(d - O>5b0);

rae K — kyiacc Harpyskw; Py — JaBleHHe Ha KOJeCO aBTOMOOHIIS WJIH KOJECHOH HATrpy3Ku (s
Harpysku HK Py = 9K, kH); W,;; — MOMEHT CONIPOTHBIEHHUS ONHOMN MONEPEUNHEI, ONpeneIseMblii 10

Tabmuue 4.1.4; Ry — pacueTHOE CONPOTHBIEHHE APEBECHHBI Ha u3ru6 (Tabmmma 4.1.1); K —

13
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MONPABOYHBII KO3(D(GULNEHT K PACIETHOMY COTPOTHBIIEHHIO IPEBECHHBI HA OOy Jieca (Tabnuia
4.1.2); d — paccTosHHE MEXAy OCSIMHU IIPOrOHOB; ¢ — PACCTOSHUE MEXIY OCAMM IIONepednH, by —
IIMPYHA paclpeneteHns qaBieHus oT obona koneca; o — Ko3hGUIHEHT yIPYyroro pacupeneaeHus
Harpy3kw, onpeznessiemslii no popmyinam (4.2.3) u (4.2.4); v1, Y2, ¥3, Y4 — YAEIbHBINA BEC MaTepHaa
COOTBETCTBEHHO BEPXHEr0 JOLIATOrO HACTWIA, HIDKHETO MOLIATOTO HACTWIA, IIOIEPEHHBL,
MOKpPBITHA (MJIH 3aCBHIITKH) MOCTOBOT'O IIOJIOTHA; 01, O — TOJIIMHA COOTBETCTBEHHO BEPXHErO U
HIDKHETO JOIATOr0 HAcTHNA; Apon, Anoxp — COOTBETCTBEHHO ILIOIIANb IONEPEUUHBI U ILIOIAIb
TIOKPBITHSA (MJIH 3aCHIITKH) MOCTOBOTO IIOJIOTHA, NPHXOIIAsACS Ha PACCMATPUBAEMYIO MTOTIEPEULHY
Y, Y2, V53, Y4 — K03h(GUIUEHT HaTeXKHOCTH K MOCTOSIHHBIM HArpy3KaM NPHHHMAIOT TI0 YKa3aHHAM
m 5.1.1 [3]; vs, vrr » Yruk — KO3 GUIMEHTbl HAaJeKHOCTH COOTBETCTBEHHO ISl pacripeeeHHON
yactu Harpy3ku AK, nms tenexxku AK u aTanonHoil TpexocHoit Harpysku OHj;, mis Harpysku HK
(mpunuMaroT cornacho m.a. 4.1.3 4.1.4 [3]).

Ilpu orcyrcrBuu  acdanbTOOETOHHOTO MOKPBITHSL MM 3aCBIIKH  MOCTOBOTO TMOJIOTHA
JOIycKaeMas Harpy3ka Ha KOJIECO IO YCIOBHIO IIPOYHOCTH MONEPEUHHBI MOXKET OBITh OMpeneseHa
o hopmyne

_ 4RdeVan 1§

S . T 429
“ 140,(d-0,5b,) (429)

OnpenesieHHe rpy30n01beMHOCTH 0AJI0UHBIX MOCTOB € NPOCTHIMH NPOrOHAMH
424 Knacc Harpy3ku Ha pa3OpocHble (CONMMIKEHHBIE) M COCPENOTOYEHHBIE MPOTOHBI
BBIUMCIISIIOT C YYETOM IIOCTOSTHHOH Harpys3ku, MpUHHUMaeMmoi nmo ¢axkrtuyeckoil senuuune. Pacuer
IIPOU3BOIAT IyTEM MIPOBEPKHU NPOYHOCTH MPOTOHA MO PACYETHOMY CONPOTHUBJICHHUIO APEBECHHBI HA

M3rub B CEUEHNHU B CepenUHE [IPOJIeTa, ¢ YIeTOM NedeKTOB.

Pacuer pa3opocHbIX (cOIHKEHHBIX) IPOrOHOB

Pk Pkl
/7 ,l@ ) rr9 V777
Q|9 ? a?bj?ce’,l@u?
ii"?’ P | I } ! dz| |
=FP2+F3

Pc=P3+Pz 5/69 o I
Ll

P3 P |
Pz p, Pz | I |
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Pucynox 4.2.3 — Cxema k pacuety pa3OpocHbIX (COMMKEHHBIX ) POrOHOB
4.2.5 Haubonee nemecooOpasHO YCHJIHS B TPOTOHAX OMpPENENATb INyTeM 3arpy:KeHHs
MOBEPXHOCTEH BIIMSHUSL, UCTIONB3YS IJIsl 3TOTO YHCIIEHHBIE METOMBI pacyera. OQHAKO NOMYyCKaeTCs
BBIYHCIITh pacrpezelieHHe YCHJIHiA OT KOJieC MOJABHKHOM HArpy3KkH 4epe3 koddduimeHt ynpyroii
nepenaun. PacueTHyr0 cxeMy MpPOTOHOB BAOJNB MOCTa B JIIOOOM cilydae NMPHHHUMAKOT B BHIE
paspe3HbIx OaJIoK.

4.2.6 Koa¢pduuueHT ynpyroii nepeaayn Harpy3Ky I IPOTOHOB ONPEICISIOT:

_ 8l

P

(4.2.10)

rae d — paccTosiHHE MEXy OCSMH MPOroHOB. /ip — MOMEHT MHEpLHMH MpOroHa, / — pacyeTHBbIi
NpoJIeT MPOTOHOB, /i1 — MOMEHT WHEPUUH MOMNEPevrH, BOCIPHHUMAIOIIUX JaBJICHHE Kojeca MpH
aBTOMOOWIILHOI Harpy3ke (OOBIMHO JABYX WIIH TPEX MOMEPEUHH).

B 3aBHCHMOCTH OT COOTHOIIEHHS >KE€CTKOCTEH nonepeinH U NMPOroHOB HNABJICHHE MOXKET
pacrpesenuThCs Ha TPH, IATh WM Oonbluee KoauuecTBo mporoHoB. Ecnmu knp > 1/3 masnenue
KoJeca pacupepensiercst Ha Tpu nporoHa. Ecmu 0,055 < kg, < 1/3, naBnenue kojeca pacmpeneniercs
Ha MSITh MPOTrOHOB (CM. prucYHOK 4.2.3), a ecyin MeHbIne 0,055 — Ha ceMb.

427 Ilo BennmumHe kod(duLeHTa ynpyroil nepenayu Ay, U KOJMYECTBY INPOTOHOB, HA
KOTOpOe pacmpenensercs nasjeHue, no Ttabmuue 4.2.1 Haxomar koduuUHEeHTB ynpyroro
pacrpeneneHus o, (MHOEKCHI IPH Koo duIHeHTax o; COOTBETCTBYIOT JaBJI€HUAM P; Ha MPOroHbI OT
OTHENIBHBIX KOJIeC, rae I = 1 — MHAEKC AJNA CPEAHEro MPOroHa) M BBMHCISIOT KO3(GHLMEHT
JaBJIeHUs [3 HA POTOHBI OT OT/JEJBbHBIX KOJEC U IOJIOCH! 3arpykeHust no ¢opmynaM (CM. pUCYHOK
42.3)

Ui Iporoxa "a" ot P NpUHUMAIOT Ba=ou;

Inst mporona "b" or (P, + P3) mpuHMMaOT By = o, + ga 5

A
zust nporona "c" ot (Py+ Py) mpuaumaroT  B.= o, +3a2 ,

rae A/d — cMeleHne [aBIeHNs KOJIECa OTHOCUTENLHO OJIiKaliiero mporoHa Mexay nporonamu "d".
Jlns pacdera TpPY3ONONBEMHOCTH NPHHHMAKOT MPOIOH, Mg KOTOPOrO CyMMApHBIH

k0o¢ puuuent Oyner HanOoIbIIH

Bmax = maX(Baa Bb7 Bc‘)

4.2 8 Tpy30MoALEMHOCTL PasOPOCHBIX NIPOTOHOB ONPERENAIOT Kak AJA paspesHoi Oanku ¢

MPOJIETOM PABHBIM PACCTOSIHIIO [ MEX Ty OCSIMH HAaca/lok orop 1o Gopmymam:

15
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(4.2.11)

rne W,, — MOMEHT CONPOTHUBIIEHHS HETTO pPAaCCMATPHUBAEMOrO Ce4YeHus; Ry — pacdeTHOe

compoTuBieHne apeBecuHbl (Tadbmuua 4.1.1); Ky — ko ¢punment nopoxas! nepesa (Tabmuna 4.1.2);

Tabnuya 4.2.1 — KoadpuirenTs! ynpyroro pacrpeieneHus qaBieHns Kojeca o [Uisl OnpeesieHust

TPY30MOIBEMHOCTH OaJIOUHBIX MOCTOB CO CONMKEHHBIMH ITPOrOHAMH

Ha tpu snementa Ha st snemesnTos Ha cems 3nemeHTOB
knp o] o2 knp o o2 o3 benp o o2 O] Ol
1 2 3 4 5 6 7 8 9 10 11 12
10 0,914 | 0,043 0,30 | 0,444 | 0,272 | 0,006 | 0,05 | 0,28 | 0,22 |0,126 {0,004
9 0,904 | 0,048 0,28 | 0,436 | 0,271 | 0,011 | 0,04 | 0,26 | 0,22 |0,128|0,018
8 0,894 | 0,053 0,26 | 0,430 | 0,270 | 0,015 | 0,03 | 0,25 | 0,21 |0,130(0,035
7 0,882 | 0,059 | 0,24 | 0,422 | 0,269 | 0,021 | 0,02 | 0,22 | 0,19 |0.134 0,057
6 0,866 | 0,067 | 022 | 0,414 | 0,267 | 0,026 | 0,01 | 0,19 | 0,17 |0,137(0,091
5 0,846 | 0,077 | 0,20 | 0,404 | 0,265 | 0,033 | 0,00 | 0,17 | 0,16 [0,140(0,114
4 0,818 | 0,091 0,19 | 0,398 | 0,264 | 0,037 | 0,00 | 0,15 | 0,14 |0,142]0,136
3,5 0.800 | 0,100 | 0,18 | 0,394 | 0,263 | 0,041 0 0,14 | 0.14 {0.143]0,143
3,0 0,778 | 0,111 0,17 | 0,388 | 0,261 | 0,045 - - - - -
2,5 0,750 | 0,125 0,16 | 0,382 | 0,260 | 0,049 - - - - -
2,0 0,714 | 0,143 0,15 [ 0,376 | 0,258 | 0,054 - - - - -
LS 0,066 | 0,167 | 0,14 [ 0,370 | 0,256 | 0,059 - - - - -
1,0 0,600 [ 0,200 | 0,13 [ 0,362 [ 0,255 | 0,064 - - - - -
0,9 0,582 | 0,209 | 0,12 | 0,356 | 0,253 | 0,070 - - - - -
0,8 0,564 | 0,218 | 0,11 0,346 | 0,251 | 0,076 - - - - -
0,7 0,544 | 0,228 | 0,10 | 0,338 | 0,248 [ 0,083 - - - - -
0,6 0,524 | 0,238 | 0,09 [ 0,330 | 0,245 | 0,090 - - - - -
0,5 0,500 | 0,250 | 0,08 | 0,320 | 0,242 | 0,098 - - - - -
0,4 0,474 | 0,263 0,07 | 0,310 | 0,238 | 0,107 - - - - -
0,333 | 0,454 | 0,273 0,06 | 0,298 | 0,235 | 0,116 - - - - -
0,30 | 0,444 | 0,278 | 0,055 | 0,292 | 0,233 | 0,121 - - - - -

- U3rubaro MMl MOMEHT OT TIOCTOSHHBIX Harpy30K Ha omuH nporoH, kH-m
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_ d ’
MHOCT - (YfIYISId * yf27262d + yf3y314]10n_ + yf4Y4Al10mjl§ ) (42. 12)
c
- MOMEHT OT BPEMEHHBIX Harpyszok AK, kH'm
ZZ
M=V R by 5 Y 510K k13 m (42.13)

- MOMEHT OT KOJieCHbIX Harpy3ok (HK, DH3), kH M

MHK =,Yf,HKPKkny7HKZn,' ,
AlE)H3 :yf,TPKkny,l—H(Zni;

rae Py — naBjieHue Ha OCh aBTOMOOUJIST W1 KOJIECHON Harpysku (zist Harpysku HK P = 18K, kH); /

(42.14)

— PacCTOsIHUE MEXKAY OCAMH HACAMIOK.

OcraybHble 0003HAYECHUST IPUBECHB B 11, 4.2.3.

Koo duuuents! monepeuHoli yCTaHOBKH ONMPEAEIIOT MO METOAY YIPYroro pacnpeneneHus,
cuurasi O, OpAMHATAMM JIMHMH BIWSHUA IONEPEYHOro pacrlpeneleHds naBleHHus Ha

COOTBETCTBYIOIIUI IIPOrOH:

Kuyax = Kuyx=0,5ZaLs; ki = 0,5Zat;, (4.2.15)

rae s; — Kod3QQUIMEHTHl TONOCHOCTH, NPUHUMAOT COTJACHO JEHCTBYIOLINM HOPMATHBHBIM

JOKYMEHTaM Ha NPOCKTHPOBAHUE MOCTOB.

Pacuer COCPeNOTOYCHHBIX MPOrOHOB

4.2.9 Pacyer rpy30moAbEMHOCTH COCPENOTOYCHHBIX MPOTOHOB MPOH3BOMAT TaK K€, KaK U
Pa3OpOCHBIX NPOrOHOB, HO € y4eTOM KO3(duIMeHTa ONepeyHoil YCTAaHOBKH, OMPENENsIEMOro o

NpaBUIly pblYara B NPEANOJIOKEHUH Pa3PE3aHHOCTH NONEPEYHH HAJl IPOTOHAMM.

Pacuer cocTaBHBIX NPOroHOB

4.2.10 I'py30moabeMHOCTE COCTaBHBIX IPOrOHOB NPOBEPSAIOT MO YCJIOBUSAM NMPOYHOCTH Ha
u3ru0, Ha CKAJIBIBAHKHE KOJIOZAOK (WIM IIMOHOK), a TakkKe YCIOBHAM MPOYHOCTH HAa CKaNlblBaHHE H
cMsiThe GpeBHa MM Opyca MEXIy KOJIOAKaMu (1M [IOHKAMH).

Ecnu 10 IIIOCKOCTSM CKajibiBaHHsl OyseT 0OHapy>XeHO 3HAYUTEIIbHOE KOJNMYECTBO TPEIIWH,
THHIb M CHJIbHBIE OOMSTHS B rHe3iax kojomok (6omee 25 %), TO COCTaBHBIE NPOTOHBI

PACCUMTBLIBAIOT KaK COCTABHBIE C y4ETOM OCJabIeHHs UX KONOAKAMH (IUTIOHKAMH).

17
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4.2.11 Pacuer rpy30MnOAbEMHOCTH COCTABHBIX MPOrOHOB HA HU3THO BBIMOIHSIOT, TAK Ke KaK U
COCPEIOTOYECHHBIX NMPOrOHOB, IIPUHMUMAss MOMEHT COIPOTHBIEHHS COCTABHOTO CEYEHHS MPOTOHA C

ydeToM kodddunnenTa coctaBHOCTH 1 0 Tabmmie 4.2.2

W= Wh. (4.2.16)

HpI/I OomnpeaciicHu MOMEHTA COIPOTHUBJICHUSI CEYUCHUS, IJIOINANOK CKaJbIBAHUA U CMATHUA
YYUTBIBAIOT 3arHUBaHUEC 3JICMCHTOB, a TAKXKE TPCIIUHEBI 11O pa6quM TJIOLIaAKaM.

Taonuya 4.2.2 — KosdduimeHT cocTaBHOCTH N

J14 IBYyXBIPYCHBIX OaJIOK IPONETOM 70 6 M n=0,85

9mubonee |m=0,90

JLnst TpexbsIpYCHBIX Oasiok MPOJIeTOM o 6wMm n=0,80

9mubonee |m=0,85

4.2.12 TIpenenbHas momnepevyHas Cuja MO YCIOBHUIO IIPOYHOCTY HA CKAJbIBAHHE KOJIOLOK WU

HITTOHOK COCT@BHBIX IIPOTOHOB BIOJIb BOJIOKOH:
b

anez[ = O’7KITRdam ? HO > (42 17)

roe Hy — ruiedo BHYTPEHHe! Mapbi COCTABHOTO CEYEHHS B CM, OMpPEAesioT no tabuuue 4.2.3; ¢ —

PacCTOsTHUE MEXKIY OCSIMH KOJIOAOK; b — IMIMPHHA KOJOIKHU WK WoHKH (pucyHok 4.2.4); [ — nnvHa

KOJIONKA WJIA IUMOHKH, Rj,, — pacueTHOe CONpOTHBJIEHHE npeBecuHbl (Tabmuua 4.1.1); Ky —
k03¢ dunmeHt nopoxasl aepesa (Tabnuua 4.1.2).

4.2.13 IlpenenpHasi moMepeyHasi CHia MO YCIOBHIO CMATHS OpeBHa M Opyca COCTaBHBIX

MIPOroHOB KOJIOAKAMM:

Opon = A, KR b H,, (4.2.18)

dgs
c

rae A, — miomanb cmATHA OpeBHa mim Opyca onHOM kononkoil (4, =bia mpu npsaMoyronbHOH
wiomanke cMiatust, A; = 2/3 bia npu cMATHH 1O KPYTOBOMY CErMEHTY; b ONpeeIsIioT 10 IIyOuHe
Bpe3KH KOJOAKH B OpeBHO, ¢M. PUCYHOK 4.2.4); R, — pacdeTHOE CONPOTHBICHUE NPEBECHHbI
(rabmuna 4.1.1); K — xoaddunuent noponst aepesa (tabnuua 4.1.2); ¢ — paccTosHHE MEXIY
OCSIMH KOJIOJIOK;, b — MHpHWHA KOJIOAKH WM IMOHKH (pUCYHOK 4.2.4); [ — miuvHa KOJNOAKW WJIH
IIMOHKH.

42.14 TlpenenbHas momepedHas CHjIa IO YCIOBHIO CKaNbIBAHMS OpeBHa WM Opyca

COCTaBHBIX TPOTOHOB MECXKAY KOJIOAKAMM:

18
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Oupen = 07K R @HO, (4.2.19)

dam

rne K — xoobduuuent moponasl nepeBa (tabmuua 4.1.2); Ry, — pacdeTHOE COMPOTHUBIIEHHE
npesecuHbl (Tabmuma 4.1.1);, Hy — m1edo BHYTPEHHEH mapbl CHII, ¢ — PACCTOSIHHE MEXIY OCSMH

KOJIOZIOK; b — IIMpHHA KOJOAKY MJIH IIMOHKY (PUCYHOK 4.2.4); / — niMHa KOJOAKH WIN LITOHKH.

Tabauya 4.2.3 — MOMEHTBI WHEPLIH, MOMEHTBHI CONPOTHUBJIEHHS W CTaTHYECKHE MOMEHTHI

COCTAaBHBIX CeYeHHii U3 OpeBeH 1 OpycheB

Tun cocTaBHOTO CEYEHHs MomenT MomeHnT Crarndeckuid IIneuo
WHEPIUU CONPOTHUBIICHUS MOMEHT BHYTpPEHHEH
COCTaBHOTO COCTaBHOT'O TOJIOBHHBI napbl
CEYEHHs CeUYeHHs COCTaBHOr'O Hy=1/S,
OTHOCHUTEIILHO | OTHOCHTEIILHO OCH ceueHus
ocux—x, Iy x—x, Wy OTHOCHTEJILHO

ocux —Xx, Sk

y A 2 ln Az d’+16z°
16 H 2z
A3 2Ly Az 3d° 4322
16 H 16z
2 I h
x_ | X 3 2 2
- 1 bH bh bh ﬁ
o "7lo yh 12 6 6 3
<h
ol _._lo h
X X /h H bH3 % ﬁ ﬁ
ofF—o h 12 6 6 3

IIpumeuanue. B tabnune 4.2.3 0603HaueH0: A — MI0OMAIb MONEPEUHOrO CEYEHUS] ONHOTO

6peBHa; d — nuameTp OpeBHa; Z — PACCTOSHHE OT HEWTpasIbHOM ocH x-x 10 ocu GpesHa; 4 — BrICOTa
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onuoro Opyca, b — wmwupuna Opyca; H — monHas BbICOTa COCTABHOrO ceueHus; Hy — Ie4o

BHYTPEHHEH Maphl.

4.2.15 Bemmuubl Opper, On, Ornoer, Qe B Onpon HAXOISAT B OMOPHOM CEUEHHM U B CEPEIMHE
nponera (Npu pa3HOM IIare KOJOLOK) WJIM TOJBKO B OMOPHOM CEeYeHHWH (IpM pPaBHOM IIare)
UCIIOJIb30BAHHEM JIMHHUN BIMSHUS IIOMEPEYHbIX CHJ MO obmuM GopMynam WM 3arpyxas

[TOBEPXHOCTH BJIUSHUS B aBTOMATU3UPOBAHHOM PEXHME.

| ———
il W
Bl oo[

1

Pr—
3
b= === — = —1 =
]
-
“w

b T T b

Pucynox 4.2.4 — CxeMbl K pacyeTy Ha CKaJIbIBAHUE U CMATHE

4.3 Onpenenenne rpy3onoaLeMHOCTH NMPOJETHBIX CTPoeHHi ¢ pepmamu I'ay-
Kypasckoro

43.1 Ilpu ompenmeneHUH TpPY30NOABEMHOCTH HPOJETHBIX CTpoeHuit ¢ ¢Qepmamu Iay-
XKypasckoro cHavanga ONpenensiOT IPY30IOIBEMHOCTb DIEMEHTOB IMPOe3KeH 4acTH ([ONepeyrH,
IIPOTOHOB, Y3JOBBIX MONEPEUHBIX 0AJNOK), 4 3aTeM IPY30MNOIbEMHOCTD TIIABHBIX (epM.

I'pysononsemuocts depm I'ay-XKypaBckoro ompenesstoT M3 yClOBUsI NPOYHOCTH HHXKHETO
I0sica B OCITIA0JIEHHOM CEYEHHM U B CEPe/HHe MPOJIeTa, a TAK)KE HA PACTSDKEHHE B CTHIKAX HIKHUX
TIOSICOB, Y3JIOBBIX MOJYIIEK HAa CKAJbIBAHUE U CMATHE U Ha PACTSKEHHE B METAJUIMYECKUX TsDKax. B
CJydasX BBIIOJHEHHUs IIOACOB (PEPM U3 METaIa HMPOBEPSAIOT TAKXKE CXKATHIE DJIEMEHTHI PELICTKH.
Pacuer rpy30mombeMHOCTH COEAMHEHHUI IO YCJIOBHUIO CMSITHSI M CKAJbIBAHHUS BBIIOJHSIOT Ha
OCHOBe TpebOoBaHUiT HOPM MPOEKTUPOBAHUS C YIETOM yKasaHuii [3].

Ecmu XOHCTPYKTHBHO HE MPUHATO Mep IO BKJIIOUEHHI0 PAcKOCOB pewerku B paboTy Ha
PacTsKEHHE, TO MPU MOJAETMPOBAHHH PACTSIHYTHIE PACKOCHI HCKITFOUAIOT U3 PACYETHOM CXEMBL.

Veunust B oneMeHTax (epMbl JIOMyCKaeTcst ONpeneniTs OOBMHBIMU IPABHJIAMU pacyera
CKBO3HBIX (epM C MIAPHUPHBIMU Y3MaMM IIyTEM 3arpy>K€HWs JIMHUM BIMSHUS C y4ETOM
k03(QOULUEHTOB IONEPEYHOH YCTAHOBKM  (BBIYHUCIEHHBIX, Kak IPaBWJIO, IO METOAY

BHELIEHTPEHHOTO CXXaTHUsA) UM MIOBEPXHOCTEH BIUSHUS (B ABTOMAaTU3HPOBAHHOM PEXHME).
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Jlunnu BIMSIHUSL B BOCXOZSIIEM packoce SABJAIOTCA 3€pKalbHbIM OTPa’KeHHEM JIMHHUA
BJMSHHA HMCXOZALIETO packoca B TOHl ke MaHenH. B ONOpHBIX MaHeNmsix paboTarT TOJBKO
BOCXOZAIINE PAacKochl. PacueTHple yCHIMs B pacKocax IMOJNYYarOT IPH 3arpy’KEHUH BPEMEHHOH
Harpy3KOi OTpULIATENbHbIX YYaCTKOB JIMHHUM BIWAHHUA. IIpy 3TOM ecnu mpu  3arpyskeHuu
MOCTOSIHHBIMM HArpy3KaMH YCHJIHS TIONYYalOTCA MOJNOXKHTENBHBIMH, a C Y4Y€TOM BpPEMEHHBIX
Harpy30K — OTPHIL@ATENbHBIMH, TO MOCTOSHHBIE HArpy3KH BBOAAT B pacyer ¢ KoddduuueHTamu
HajziexkHocTu 0,9.

4.3.2 TlpenenbHoe 3HaYEHHE MPOAONBHOro ycunus, kKH, mo ycmoBuro MpoYHOCTH HMKHETO
(pactsaHyTOr0) mosica B OCHaONEHHOM cedeHHH (C HAMOONBIIMM 3arHUBaHHEM WIH JPYTHMHA

nedexramu) onpenensoT:

Noipen = An R Koy, “3.1)

rae A, — MIOmanb CeYeHHS Mosica C Y4eToM ocialiieHuil; Ry — pacueTHoe CONMpPOTHBJICHHE
npesecutbl (Tabmuma 4.1.1); K — koaddumment nopons: nepesa (tabnuua 4.1.2).

4.3.3 IlpenenbHoe 3HaueHHe NPOAOIbHOrC ycwnus, KH, Mo ycioBHIO MPOYHOCTH BEpXHEro
(cxaToro) mosica CKaToro packoca B ociabiieHHOM cedeHHH (C HauOONbIIMM 3arHHBAaHUEM MJIU

Ipyrumu neexTamMu) ONpenessitoT:

aneﬂ = AnersKl'[ H (432)

rae Ay — TUIOIAAb CEYE€HHS JJIEMEHTa ¢ Y4eTOM oclabyieHmil, Ry — pacueTHOe CONpPOTUBJIEHHE
npesecunbl (Tabmuua 4.1.1); Ky — kos¢duirent nopoas! aepesa (Tabnuua 4.1.2).

43.3 IlpemenbHoe 3HaueHHe mnpomosbHOoro ycwmmmsi, kH, mo ycTroiiumBocTH BEpxHETO
(cKaTOrO) TMOSsICa U CXKATOTO Packoca B OCJHabJEeHHOM cedeHHH (C HauOONBbIIMM 3arHHBAaHUEM WA

Ipyrumu neextamu) OnpeaensoT:

aneu = q)‘AerdsKH > (433)

rae Ap — IJIOAAb CEYEHMsl DJIEMEHTA NPUHMMAIOT: 0Oe3 ydera ociabieHuil mpu ocnabieHnu

ceueHus Ha 25 % u meHee u 4/3 A, — npu ocnabneHun ceueHus csbime 25 %; Ry — pacueTHoe

comportuBiieHne apesecuHbl (Tabmuua 4.1.1); ¢ — xo3pdurment npomonbHOro wusruba mo
lO

dopmynam (4.3.2) mpu A =——2— lp — pacueras mjuuHa dnemeHra;, [, ,A,— coOCTBeHHBI

\} Idr/Adr

MOMEHT WHEPIMM B HamlpaBjieHHMd u3ruba w rwomanb 3neMeHTa, Kp — koddduiment mopoast
nepesa (Tabimua 4.1.2).

Koathduument npomponsHoro usruba
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7& 2
(0 103(—} mpu A < 70;

100 (4.3.4)
®:3i?0 npu A > 70.

PacuerHyto nAnmHy /) IPUHUMAIOT PaBHOM:

- [JISA TIOSICOB M3 TUIOCKOCTH (pepMbl — PACCTOSTHHIO MEXKIY y3iaaMu epMsr,

- JUISL TIOSICOB B IJIOCKOCTU (hepMbI — PACCTOSIHUIO MEXIY y3JIaMHM OPU3OHTAJIbHBIX CBSI3€M
dbepMer,

- I7Is PACKOCOB M3 IJIOCKOCTH (epMbl — ONOBUHE IUTHHBI packoca (epmsr;

- [7Is paCKOCOB B TUIOCKOCTH (hepMbl — NOJTHOH UIHHE Packoca.

I[Ipy HECUMMETPHYHBIX OCHabNeHHsX, BBbIXONALIMX HA KPOMKY, LEHTPAJbHO-CXKaThbie
3JIEMEHTBI HEOOXONUMO PACCUUTHIBATH KAK BHELIEHTPEHHO C)KaThIe.

4.3.4 YcnoBHoe mpeaenbHOE 3HaUeHHE MPORONBHOTO ycuius, kKH, mo ycmoBmio mpodHocTH
TIOAYIIKH WK MOSICa B ONIOPHOM Y3JI€ Ha CKaJIbIBAaHHE

N, en maRdamAaKH ’ (435)

np

rae A, — IIoanh CKajbiBaHKsI 3yObeB HOAYIIKH HIIH N05CAa B OIIOPHOM Y3II€; M, — KO3(hPHUIHEHT
yCIIOBHIA paboThI Ha CKaITBIBAHKE, PAaBHBIN: M, = 1,0 — npu BpyOKax ¢ omHuM 3yOom, m, = 0,8 — npu
BpyOKax ¢ OByMsi 3yObsMH O IepBOMy OT Topua 3yOy; Ra,, — pacdeTHOe CONPOTHBJIEHHE
npesecunsl (Tabnuua 4.1.1); K — koadduiment nopoxas! Aepesa (Tadbnuua 4.1.2).

4.3.5 YcioBHOe NpenenbHOe 3HaYeHHE MPOAOJIBHOTO ycunus, KH, 1o ycinoBMio MpodHOCTU

TIOOYIIKY UJIN ITIOSICA B OTIOPHOM Y3J1€ Ha CMATHE

N,..=R, AK,, (4.3.6)

npen dqp*Tq

rne A, — Wiowans cMiITUs 3yObeB MONYUIKH WM TMOACA B OMOPHOM y3ne; K — koa(duimeHt
nopozb! aepesa (Tabauua 4.1.2).

4.3.6 YCI0BHOE NpeNebHOE 3HAUSHHE MPOAOJIBHOrO ycunus, KH, mo yClIoBMIO NmpodHOCTU
METAJUTMIECKUX TSDKEH:

N, =RA

npen 52

(4.3.7)

rae A, — ImIomans, ceueHus Tshka ¢ yaetom ocnabnennii; Ry = 190 MIla (1900 Krc/cM”) — pacueTHoe

CONPOTHUBJICHHUEC METAJUIAa HAKJIAAOK.

22



O/IM 218.4.029-2016

4.4 OnpeneJieHne rpy3onoAbeMHOCTH AE€PEBHHBIX OIIOP

4.4.1 T'py3ononbeMHOCTh OHOpP OaJIOYHBIX MOCTOB € MPOCTHIMM IIPOTOHAMH OIPEAEIAETCS
MPOYHOCTBI0 HACAJKH Ha M3rMO W HA CMATHE B MECTaX ONMPAHKSA HAa CBAl0, NPOYHOCTHIO CBall HA
C)KaTHe C y4eTOM MpPOAOJBHOTO M3rmba W Hecyllell COoCOOHOCTBIO CBail MO IPYHTY HIM MO
MaTepHajy C y4e€TOM OCIabJIeHHs] CEUCHHS B YPOBHE MEXEHHBIX BOJ| M3-3a 3aTHHBAaHHS IPEBECHHBI,
UCTHUPAHMUS JIBIOM U APYTHX MEXAHUIECKHUX HOBPEKACHHUIA.

VYcunust B 31€MEHTaxX OMop, KaK MPaBUIIO, ONMPEAEISIIOT IPOCTPAHCTBEHHBIM PacueToOM NyTeM
IIOCTPOEHUSI U 3arpy’kKeHUs MOBEPXHOCTEH BIUSHUA B aBTOMAaTH3HMPOBaHHOM pexume. Ilpu
HCIOJb30BaHUM IUIOCKUX PAacueTHbIX CXE€M OpAWHATHl M IUIOIIAAU MPOAOJBHBIX U MONEPEUHBIX
JIMHU BJIUSIHUSI MOJKHO HalTH B [4].

4.4.2 TlpenenbHblii U3rubaroLMii MOMEHT B Hacaake, KH-M, 10 yCIIOBHIO IPOYHOCTH HACaKH

Ha u3rud B CeYEeHMH HaJ CBaeil (ONPEAEAOT, KaK MPABUIIO, PH CONMKEHHBIX IMPOTrOHAX ):

M

npea

R W, Ky, (44.1)

roe Wm — MOMCHT COMNPOTUBJICHHUA HAaCaldKu B CCUYCHHHU HaA cBaeii ¢ Y4€TOM 3arHuBaHus U
ocimabneHust BpPyOkoii, R; — pacueTHOe COMPOTHBJEHHE ApeBecHHbl (Tabmmma 4.1.1); K —
k0o dpuumeHT mopoaw! aepesa (Tadbnuua 4.1.2).

4.4.3 TlpenensHoe naBjeHHe Ha Hacaaky, KH, Mo yCIOBHIO NPOYHOCTH HACAJKH HA CMATHE
TIOTIEPEK BOJIOKOH (KaK MPABUJIO, HA CBAEH):

Dypen = 1,A,R K, (442)

npex

rae Aq — I1omaab OI[HOﬁ TUIOAAKHU CMATHA HaCaaKU MpH COMPSXKCHUU CO CBaeﬁ; I’lq — KOJIMYECTBO
wiomanok cmstust, Kip — kosdduuuent nopoast aepesa (tabmauua 4.1.2).

4.4.4 T'py30n0ABEMHOCTb MO MPOYHOCTH CBai, KAK 3JIEMEHTOB, pabOTAIOLMX Ha CXKaTHE C
U3THOOM, ONIPEAEIIFOT HTEPALIOHHBIM MyTEM, PACCMATPUBAs J[BA COYETAHHS HATPY30K — OCHOBHOE

u pononuutenbHoe 1 (. 5.5.2 [3]), ucxops U3 BHINOJHEHUS YCIOBUSI:

Md
Ew,

nt

N R

— 4 <R K, 4.43)
Ant Rdb

rae Ng My — COOTBETCTBEHHO MPONOJbHAs CHJIa M H3rHGAIOLIMii MOMEHT B PacCMaTPHBAEMOM
CEeUeHHH CcBau; A, — MIOWAb CEUSHHs CBaH WIH CTOHKH C y4eToM ocnabnenuit; & — koadduuueHr,
YUYUTHLIBAIOIUH BIMAHHE NOMONHUTEILHOIO MOMEHTa OT HOPMAJIbHOM CHibl Ny mpu nedopmaniun

3JIEMEHTAa
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AN,

E=1-——- :
3000 R,A,,

(4.4.4)

rme A — pacuerHas T'MOKOCTb CBaH B IUIOCKOCTH M3ruba (mis 3a0MBHBIX CBail OmpenesseTcs Io
pacdeTHOM HANMMHE OT BepXa CBaW OO MeCTa 3aielKu B TIpyHT), Ry, Rg, Rz — pacueTHbIe
conpoTuBieHust apeBecuHs! (Tabnuua 4.1.1); Ay — nioLIaAb CeueHus cBal WK CTOiKM Oe3 yuera
ocnabnenuit; Ky — xosddument nopoasr nepesa (tadiuua 4.1.2).

4.4.5 T'py30m0qbeMHOCTD IO YCTOHUNBOCTH COCTABHBIX BHELIEHTPEHHO CHKATBIX AJIEMEHTaX Ha
MPOKJIAAKaX OIPeNeNsIIoT 10 HauOonee HampsOKEHHOH BETBU IPH €€ PacyueTHOW MJIHHE,

HpeBbIH.IaIOH.Ieﬁ CEMb TOJIIIWH BETBU, UCXOOA U3 YCIIOBUS

br

E.:VVZ; Rdb

r

rae @ — Ko3hUIMEeHT MOHWKEHNS HeCyluel criocOOHOCTH A OTAENbHOIM BETBH, OnpesesiseMblid
o popmyaam (4.3.4); Ry, Rap— pacdeTHble CONPOTHBIEHNUS ApeBecuHbl (Tabnuua 4.1.1); Apr, Wor —
IUIOI[a b ¥ MOMEHT COIPOTHBIEHUS] OPYTTO mMomepevyHOro ceueHus: BerBw; Ky — kosdduimeHt
mopoxe! Aepesa (tabnura 4.1.2).

PacueTHyI0 momans moOmepevyHOro CeYSHHs! MPUHUMAIOT Ap, — MPH OCIA0JICHHH CCYSHHUS Ha
25 % u menee; u 4/3 A,; — npu ocnabaeHuu cedenusi cebie 25 %.

4.4.6 TlpenenpHoe ycunme B cBae, KH, B MocTax ¢ 6OJIbLIMM 3arHHBaHHEM CBaii Ha YpOBHE
MEKEHHBIX BOA IO YCIOBHIO PabOTHI CBail Ha CXKaTHE B OCIAa0NEHHOM cedeHuH 0Oe3 ydera
MPOAOJBHOTO H3rHbda:

Ny =4,.R, Ky, (4.4.5)

npex
rne Kn — xoadduiment moponsl nepesa (tabnuua 4.1.2); A, — MIOWAAbL CEYEHHS DJIEMEHTA C

yueToM ocnadieHnit; Ry — pacdeTHoe COnpoTHBeHHe ApeBecuHsl (Tabnumna 4.1.1).
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