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OTPACJIEBOM JOPOXHBII METOANYECKUIA JOKYMEHT
MeTtonuueckue peKOMEHAALMH 110 ONPENEICHUIO IPy30IOABEMHOCTH IKCILTYaTHPYEMBIX
MOCTOBBIX COOPY’KEHHUIT Ha aBTOMOOHIIBHBIX JOPOrax o0mero noib3osanus. QnopHbIe YacTH,

OIOpPbI H PYHAAMEHTBHL.

1 ObaacTh NpUMeHeHHs

Hacrosimuii otpacneBoil JOPOXHBI METOAMYECKHA MOKYMEHT (Hajiee — METOAMYECKHIA
JIOKyMeHT, PexoMmeHpmanum) sBIAETCS aKTOM PEKOMEHIATEeJIbHOrO XapakTepa B JOPOKHOM
XO3SIHCTBE, COAEPHKALIMM METOAMKY OINpPEAENeHHs IPY30HOABEMHOCTH MOCTOBBIX COOPYXKEHHH C
YUETOM TEXHUYECKOI'O COCTOSIHUSA 3JIEMEHTOB UX KOHCTPYKIIHIA.

Hacrosammii mMeTonu4eckuii NOKYMEHT PEKOMEHAyeTCA Uil HPUMEHEHHS IpH pacyderax
TPY30MOIBEMHOCTH MOCTOBBIX COOPY>KEHHUH, SKCIUTyaTHpyeMbIX Ha (eepaibHbIX aBTOMOOUITbHBIX
noporax Poccuiickoii ®enepaumu. B oCTaNbHBIX Cilyyasx METOAUYECKUII IJOKYMEHT MOXET
HCIIOJB30BAThCA 110 PEIICHUIO OPTaHOB YIPaBJIeHHs aBTOMOOHIIBHBIX AOPOT CyObekTOB PO,

IlonoxxeHus: HaCTOSALIETO METOAMYECKOrO AOKYMEHTa INpeJHa3HadeHbl AJIsl UCTOJb30BAHHUS
MPOEKTHBIMA W CHEUHAIM3UPOBAHHBIMH  OPTaHM3aIMsAMH, BBIIOJHAIOIUMH  PaboOTHl MO
JMUAaTHOCTHKE, OOCIENOBAHMIO, HCHBITAHHAM H OLIGHKE TEXHHYECKOrO COCTOSIHHS MOCTOBBIX
COOpY’KEHHH, a TaKXKe MOCTOBBIMH MOIPA3[eNCHUSIMH OPraHOB YIPAaBJICHHS ABTOMOOHILHBIMU
JIOpOTaMH IIPU OPTaHU3aLUY U NMPHEMKe OOCIeA0BATENbCKUX PabOT B COOTBETCTBUM C MPaBHIAMHU
IIPUMEHEHUS TOKYMEHTOB TEXHHYECKOTO PEryJIHPOBaHHA B cepe JOPOKHOro xo3siicTea [1].

Hacrosmuit MeronuuecKuii JOKYMEHT BKIIIOYAET CEAYIOLIre TOMA (KHUTH):

O/IM 218.4.025-2016 Meronmyeckne peKOMEHAALHH MO ONPEAETIEHHIO TPYy30MOIbEMHOCTH
SKCIUTYaTUPYEMBIX MOCTOBBIX COOPYXKEHHII Ha aBTOMOOMJIBHBIX HOPOrax OOIIero IOJIb30BaHMSL
O0mas yacTs.

O/IM 218.4.026-2016 Meronuueckue peKOMEHAALNH MO ONMPEAETIEHHIO IPYy30MOIbEMHOCTH
SKCIUTYaTUPYEMBIX MOCTOBBIX COOPYXKEHHII Ha aBTOMOOMJIBHBIX HOpOrax OOINEero moJIb30BaHMS.
BeronHble 1 jxene300eTOHHbIE KOHCTPYKLIUH.

O/IM 218.4.027-2016 Meroguyeckue PeKOMEHAALHH IO ONPEAEIEHUIO IPY30MOIbEMHOCTH
SKCIUTYyaTUPYEMBIX MOCTOBBIX COOPYXKEHHII Ha aBTOMOOMNBHBIX HOpOrax OOIIEro moJb30BaHMS.
MeTammdeckue U CTanexese300e TOHHbIE KOHCTPYKLIIH.

O/IM 218.4.028-2016 Meroguyeckue PeKOMEHAALNH 0 ONPEAEIEHUIO IPY30MOIbEMHOCTH
SKCIUTYaTUPYEMBIX MOCTOBBIX COOPYXXEHHII Ha aBTOMOOMJIbHBIX JOPOrax OOLIEro mMojb30BaAHIS.

OTnopHBIe YaCTH, OTIOPHI U (PYHIAMEHTHL
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O/IM 218.4.029-2016 MeTtonuyeckue peKOMEHAAINH MO ONPEAETEHHUIO IPy30MOIbEMHOCTH
9KCIUTYaTHPYEMbIX MOCTOBBIX COOPY:KEHUI HAa aBTOMOOMJIBHBIX AOpPOrax OOIIero MOJIb30BAHHSL.
OmnpeneneHue rpy30noabeMHOCTH KOHCTPYKIHI IEPEBSHHBIX MOCTOB.

Ipu ompeneneHny rpy30MOIBEMHOCTH IOMYCKAETCs UCTIOAB30BAHNE HHBIX OT IPUBEIEHHBIX
B HACTOAIIEM METOJUYECKOM NOKYMEHTE ajJrOPUTMOB M MPOrPaMMHOro OOeCreyeHus.
OOOCHOBaHHOCTh NMPUMEHEHHSI TAKUX AITOPUTMOB U MPOTrPaMM JOJKHA OBbITh MOATBEP:KAEHA TUO0
CepTH(UKATOM UX COOTBETCTBHS AEMCTBYIOIHAM HOPMaM TIPOEKTHPOBAHHUST MOCTOBBIX COOPYIKEHHUIA,
BBIIAHHBIM YIIOJHOMOYEHHbBIM OPraHOM, JIM0O MPEebIAYINUM YCIEIIHbIM OMBITOM NPUMEHEHHs! TIPH
IPOBEICHNN TEXHUYECKUX OSKCIIEPTH3 COOTBETCTBYIOLIECH HAMPABICHHOCTH II0 3aaHUsM

DenepanbHOro JOPOXKHOTO areHTCTBA.

2 HopmaTHBHbBIE CCHLIKH

B Hacrosimeit kaure PexomeHpmanmii MCIIONB30BaHBI HOPMATHUBHBIE CCHUIKH Ha CICAYIOLLIE
JIOKYMEHTBI

CIT 22.13330.2011. Ceox mpasui. OCHOBaHUsI 3AaHUI U COOPYKEHHH. AKTyaJM3HPOBaHHAS
penmaxumst CHull 2.02.01-83%;

CIT 24.13330.2011. Ceon mpasmn. CgaiiHble (yHIAMEHTHL. AKTYaJIH3MPOBAHHAS PEAAKLIMA
CHulI 2.02.03-85;

CIT 35.13330.2011. Csom mnpaBmi. MocTel W TpyObL. AKTyaJH3HPOBAHHAS PEIAaKLUA
CHull 2.05.03-84%;

CII 63.13330.2012. Csoxn npaBui. beroHnsle u xene300eToHHble KOHCTPYKUUH. OCHOBHBIE
nonoxeHus. AxryanusuposanHas pexaxkuns CHull 52-01-2003;

CIT 131.13330.2012. Cpox mnparun. CTpoHTeNbHAs KIUMATONOTHA. AKTYyalU3HpOBaHHAS
penakuus CHull 23-01-99%;

O/M 218.2.002-2008. PexoMeHmallMi MO IPOCKTHPOBAHHIO W YCTAHOBKE MOJHMEPHBIX
ONOPHBIX YacTe MOCTOB;

OJM 218.1.001-2010 Pexomenpmaumum mno pa3paboTke W TPHUMEHEHHIO JOKYMEHTOB
TEXHUUYECKOIO PeryJpoBaHus B chepe B JOPOIKHOIO XO3SMCTBA.

3 TepmunbI H onpeneJieHHsI

B HacrosimeM METOAMYECKOM JOKYMEHTE MPHMEHEHbI CIEAYIOIHe TEePMHHbI C
COOTBETCTBYIOIMIMH ONpPENeIICHUSMU:

BpPeMEHHAN BEPTHKAJIBHASA HArpy3ka: IIpou3BONBHOE TPAHCIIOPTHOE CPENCTBO (CPEACTRa),
PACIONIOXKEHHOE B MpeJieNiax e3/{0BOTO TOJIOTHA MOCTOBOTO COOPY>KEHHUS.

BO3JEHCTBHE OT HArpy3KH: YCWIMS, HampshkeHHs, nedopmammm, mnepeMelleHHs B
KOHCTPYKUHH (3JIeMEHTE€ KOHCTPYKLHH), BO3HHKAOLIME OT NEWCTBHS BHELIHMX HArpy30K
(TIOCTOSTHHBIX, BPEMEHHBIX, TEMIIEPATYPHBIX U TIP.).

ru6kue omoper: OmoOpel MOCTa, BOCHPHHHMAIOIINE B COCTaBE MOCTOBOTO COOPYXXCHHUS

TOPH3OHTAJIbHYIO Harpy3Ky OT IPOJIETHBIX CTPOEHMIl IPOMOPLMOHAJIBHO CBOMM JXECTKOCTAM U
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ofecreunBarOIie YACTUYHO WM MOJTHOCTBIO IIPORONBHBIE TEPEMEIIEHHs OMHPAOLIUXCS
IIPOJIETHBIX CTPOCHUI 3a c4eT cobCTBEHHBIX Aedopmanuii.

rpy30M0AbEMHOCTh: XapakTepucTuka (IOKas3aTesb) TEXHHYECKOr0 COCTOSHHUS MOCTOBOTO
COOpY’KEHHsI, COOTBETCTBYIOINAS MAKCUMAaJIBHOMY BO3AEHCTBUIO BPEMEHHOW BEPTHKAJBHOIL
Harpy3kd, Ipd KOTOPOM HE HACTYTNAeT NPENeNbHOE COCTOSHWE MEPBON TPYNIbI HM B OAHON U3
OCHOBHBIX HECYIIUX KOHCTPYKIUI COOPYKEHHUS.

IlIpumeuaHue. I'pysonoabeMHOCTD COOPY KEHMSI B LEJIOM onpenensercs
TPY30IOIBEMHOCTEIO Hanbosee ¢naboil 13 OCHOBHBIX HECYIHX KOHCTPYKIIHHA.

gedekT B MocTOBOM coopyxkeHnn (aedexrt): Kaxmoe ornenpHOEe HECOOTBETCTBHE B
MOCTOBOM COODY)KEHHU YCTaHOBJIEHHBIM TpeOOBaHUSM HOPMAaTHBHO-TEXHHUYECKOH | (M)
KOHCTPYKTOPCKO#! (IPOEKTHON) JOKYMEHTALIIH.

AONMYCTHMBIH KJIacC HATPY3KHU: Mepa sKcTpeMasilbHO AOMYCTHMOIO BO3ACHCTBHUS BpEMEHHOH
BEPTUKAJIbHOM Harpy3Kd OINpPENeNeHHONM CTPYKTYpbl, KOTOPOE€ HE BbI3bIBAE€T HACTyIJIEHHUE
MPEIeNIBHOTO  COCTOSIHUSL MEpBOII TPyNmBl B HECYIIMX KOHCTPYKLHMSAX TNpPH HOPMANbHOI
SKCIUTyaTalluH COOPYKEHUSL.

Ilpumeuanus

1. s stanonHsix Harpy3ok mo cxemamM AK um HK pomyctumble knmaccel Harpysku
BBIpaXAIOTCS Oe3pasMepHbIMU BemmunHaMi Kk 1 Kix KaK OTHOIIECHHE BEJIMYMHBI SKCTPEMATBLHOTO
BO3AEHUCTBUS OT 3TAJOHHOM HAarpy3kd K BO3JEHCTBUIO OT aHAJOrMYHON €AMHUYHOM STaJIOHHOW
Harpysku knacca K= 1.

2. Jlns Harpy30K OT KOJIOHH aBTOMOOWJIEH MOIMyCTHUMBIH KJIACC HATPY3KH COOTBETCTBYET
I[OHyCTPIMOfI MaccCe OTACIbHOIO ABTOMOOMIIA M3 COCTaBa KOJIOHHBI.

KJAacC TIpy3onodbeMHOCTH: Mepa TIpy30MONBEMHOCTH COOPYXEHHsS (KOHCTPYKIIHH,
JJIEMEHTa KOHCTPYKLHUM), BBIDAKEGHHas 3HAa4eHHEM J[OMyCTUMOIO Kjacca WM  MAacChl
paccMaTpuBacMON BPEMEHHON BEPTUKAIBHON HAIPY3KH.

KOHCTpYKHIMsA: YacTb MOCTOBOTO  COOpPYXKEHHS, COCTOAINas U3  KOHCTPYKTHBHO
OOBETMHEHHBIX 3JIEMEHTOB, BBHINOJHSIOMAS ONpefeNeHHble QYHKLIMK (HECyInue, Orpakaaroliue,
3aIUTHBIE U (WIIN) OpyTue).

Ilpumeuanus

1. B MOCTOBOM COOPYXXEHMU KOHCTPYKLUUH AEJAT HAa OCHOBHBIE, 00ECIIEUHBAIOIIIE OCHOBHbIC
(GyHKLIHOHANPHBIE CBOMCTBA MOCTOBOIO COOPYXKEHMS, M HEOCHOBHbIE (BCIOMOTATEJBHBIE),
obecrieunBaromuye, HalpuMep, 3aIIUTy U 0E30MaCHOCTb TOJNBKO B JKCTPEMAJIbHBIX CHUTYAIlUSIX,
ynoOCTBO COmepxkKaHKs B IIEPHOZ SKCILIyaTallUM M APYTHe BCIOMOTATENbHbIE (DYHKIHOHATBHBIE

CBOICTBA.
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2. W3 MHOXeCTBa OCHOBHBIX KOHCTPYKLMN BBIIEISIIOT HECYLIME KOHCTPYKLMH, OCHOBHOM
(dyHKLHelH KOTOPBIX SBJISICTCS BOCIIPUATHE BO3AEHCTBHUIA OT NOCTOSHHBIX H BPEMEHHbIX Harpy3oK.

KOHTPOJIMPYEMblil peXHM JABHKeHHs: PexuM [BIKECHHS, IIPH KOTOPOM IIPOIYCK
TPAHCIOPTHBIX CPEACTB IO COOPYXKEHHIO OCYINECTBJSIETCA IO CHELUANbHOMY pPaspEIICHUIO B
CONMPOBOXKACHUYW MpeaCcTaBUTeNeil CinykOpl Skcryaraumnd wwm [THBJJ| u, xak npasuwio, B
OZIMHOYHOM MOPSIZIKE.

MOCTOBOE COOpYykeHHe: VICKyCCTBEHHOE COOpPYXKEHHE, COCTOAlLlee M3 OOHOrO WU
HECKOJIbKUX IPOJIETHBIX CTPOEHHUH U ONOp, NPEIHA3HAYEHHOE Ul MPOIYCKa Pa3jH4YHbIX BHIOB
TPAaHCIIOPTa W TEMIEXOMOB, a TakXKe BOJOTOKOB, CeleH, CKOTa, KOMMYHHKAalUi pa3MYHOro
HA3HAYCHHS, MOPO3Hb WJIH B PA3NIMYHBIX KOMOWHANMSAX HAJ{ €CTECTBEHHBIMH UJIH HCKYCCTBEHHBIMHU
NpEIATCTBUAMU.

IIpumeuanue. K HCKYCCTBEHHBIM INPEMSATCTBHUSAM OTHOCSTCS MCKYCCTBEHHBIE BOJOEMBI,
BOZHBIE KaHAJIbl, aBTOMOOHJIBHBIE U JKeNe3HbIE IOPOrH, JPYTHe HHKEHEPHBIE COOPYIKEHHUS, a TAKXKe
TEPPUTOPUH HPENNPUSITHI, TOPOACKHE TEPPUTOPHH, Hepe3 KOTOpble MPOXOAUT aBTOMOOWIbHAS
Jopora.

HACAJIKA OMOPbI: OTOJIOBOK CBai{HOI HJIH CTOSYHOH OMOpPHI, 00 BENHHSAIOLIHI BEPTHKAIBHBIE
(HaKJIOHHBIC) 3IEMEHTHI TeJIa OTIOPEL

IIpumeuanne. Hapany ¢ TepMUHOM «HACaZKa» MOXET HUCIONb30OBAaTbCA TaKkKe TEPMHH
«PHUTENBY.

HEKOHTPOJHPYEMbIii pe:XHM ABH:KeHHsI: PeXXuM IBIDKEHIS, IPU KOTOPOM PeryJIHpOBaHHE
MPOMYyCKa TPAHCIIOPTHBIX CPENCTB OCYIIECTBIAETCS TEXHUYECKHMH CPEACTBAMH OpraHU3aLUH
JIOPOXKHOTO JBUXKEHUS.

Or0JI0BOK OMOPBI: BEPXHAA KOHCTPYKTHBHAs 4YacTb ONOPBL, Ha KOTOpPOH pasMelleHa
noadepMeHHas IUIOMAnKa.

OCHOBHAsI HeCcymiasi KOHCTPYKuHsi: KOHCTPYKIUS COOpY)KEHWs, NpeqHasHAYeHHAs MJIst
BOCHPUATUSL BO3NSHCTBHII OT IOCTOSIHHBIX M BPEMEHHBIX HArPY30K, HACTYIUIEHHWE MPENEIBbHOIO
COCTOSIHMSI IIEpBOM TpymmBl B KOTOPOIl NPHUBOAUT K yTpare pabOTOCIOCOOHOrO COCTOSIHHUS
(>keCcTKOCTH M YCTOHUMBOCTH) COOPYIKEHHS B LIEJIOM.

omopa Mocrta: Hecymas KOHCTPYKIHs MOCTOBOIO COOPYXKEHMS, ITONAEPKUBAIOIIAS
IIPONIETHBIE CTPOCHHUA U NEPEAarolias Harpy3ku OT HUX HAa OCHOBaHMUE.

onopHas 4acTh: Hecymmas KOHCTPYKIMA MOCTOBOTO COOPYXKEHMsI, IEPEeNarolas Harpy3Ky OT
IIPOJIETHOTO CTPOEGHUSI Ha OMOPHI ¥ 00eCIIeUNBAIOIIAst YIJIOBBIE U JIMHEHHbIE, IM0O TOIBKO YIJIOBBIE
NepeMELCHUA IPOJIETHOTO CTPOEHUS].

OCHOBAHME Omopbl: MaccuB IpyHTa, B KOTOPOM pa3sMeIleHbl COOCTBEHHO CTPOUTEJBHBIE

KOHCTPYKLHU (pyHIaMeHTa OIOPBL
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noadepMeHHAasi IUIMTA: OTOJIOBOK MAacCCHUBHOH OIOpBI, KOHCTPYKTUBHO BBIAEJIEHHBINA IO
MEPUMETPY OIOPbI HE3HAYUTEIBHBIM BBICTYIIOM BEPTHKAJBHBIX rPaHEH.

noAadepMeHHAsi MJIOMANKA: BEPXHs IPaHb OrOJOBKA OIOPBI, MpPEeNHA3HAYESHHAS [JIsI
pasmereHust nonGepMEHHUKOB, OINOPHBIX dYacTel, JHOO0 HEmOCPENCTBEHHOrO OMHPAaHUsI
KOHCTPYKIMH MPOJIETHBIX CTPOCHUM.

noadepmMeHHNK (omopHasm TymO0a): BO3BBLINIAIOLIMKCS BBICTYN Ha IOA(EPMEHHOM
IUIOIa/IKe, TpeJHa3Ha4YeHHbIH IJsI YCTAHOBKHM OINOPHBIX dHacTed, OO HEMOCPEACTBEHHOrO
ONMpPaHMsI KOHCTPYKIUH MPOJETHBIX CTPOCHUIL.

npoJieTHOe cTpoeHue: Hecymas KOHCTPYKIHS MOCTOBOIO COODPYIKEHHSI, [IEPEKpPbIBAIOIIAs
BCE MPOCTPAHCTBO UK 4YaCThb €ro MEXAY ABYMsI WJIM HECKOJIBKMMU ONOpaMu, BOCHIPUHUMAIOIIASL
Harpy3Ky OT OJJIEMEHTOB MOCTOBOTO IIOJIOTHA, TPAHCIIOPTHBIX CPEACTB M MELIEXOJ0B, M
Iepenaomas ee Ha OophL

YCJI0BHasA HeECyIas CocoOHOCTL: BennunHa MakCHMallbHOIO BOS[[CFICTBI/ISI Ha 3JICMEHT OT
BPEeMEHHBIX IIPOEKTHBIX HArpy3oOK, OIpeneiisieMas B COOTBETCTBHM C YKa3aHHUSIMH TEX HOPM
IIPOEKTHPOBAHMSA, II0 KOTOPBIM KOHCTPYKIA ObLIA 3aIPOSKTHPOBAHA.

IIMPHHA Tpoe3aa: PaccrosHue B CBETY MEXIY OrpPakIeHHsMH Oe30MacHOCTH €370BOrO
TIOJIOTHA MOCTOBOT'O COOPY KEHHUSL.,

37eMeHT KoHcTpyknuM: CocraBHas d9acTh  CJIOXHOTO  TEXHHYECKOro  OObeKTa,
paccMaTpuBaeMasi Kak €JJMHOe LeJIoe, HE MOAJIeXKallee JajbHeHIeMy pasyKpyMmHEeHHIO, UMeroLIas
CaMOCTOSITETIbHbIE  XapaKTEPUCTUKH, HCMOJNb3yeMble TPH  pacdeTaX, U  BBIMOJHAKOIIASA
OIIpeNieNICHHYI0 YacTHYI0 (QYHKLHMIO B MHTEpPECax CJIOXHOro OOBbEeKTa, KOTOPHIil [0 OTHOLIEHHUK) K
3JIEMEHTY NpeAcTaBisier coOoi cucremy.

ITpumeuanue. Dnemenramu MOryT ObITh Gasika, rutkTa, guadparma, puress u T.1.

3TAJIOHHBbI¢ ABTOMOOHJIbHBIC HATPY3KH: BpeMeHHBIC BepTHKANbHBIC HArpy3KH 3aJaHHOH

CTPYKTYPBL

4 O0mHe NOJI0KEHHsI ONpeeIeHHsI TPY30NOABEMHOCTH ONOP, (PYHAAMEHTOB, ONOPHBIX
yacreil H nepexoAHbIX IUIHT
4.1.1 I'pyzonombeMHOCTh OMOp, (PyHAAMEHTOB, OMOPHBIX YACTEH M IEPEXOAHBIX IUIHT
OIIPENeISIIOT B COOTBETCTBMM € oOmmMmu ykasaHuamu [2]. B 3aBucumoctd OT Marepuana u
XapakTepa pabOTBhl PaCCUMTHIBAEMBIX HECYIIHX 3J€MEHTOB MpENENbHbIE BO3AEHCTBUS Sppen
ONpENENsAIOT COMIacHO pekoMeHmammsM [3] u [4] ¢ ydyeToM 3aMedaHWil HACTOSINEH KHUTH.
Omnpenenenne rpy30NOABEMHOCTH (PYHAAMEHTOB IO TPYHTY BBHIMOJNHSIOT B COOTBETCTBHU C
pekoMeHganusaMu pasjena 6. I'py30noapeMHOCTb ONOPHBIX YacTell B 3aBUCMMOCTH OT MaTepHaiia u

XapaKTepa uX pabOThI OMPEAENSIIOT C YUETOM peKOMeHaauuii pasaena 7.
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4.1.2 B pacyerax rpy3onoabeMHOCTH (yHIaMEHTOB OMNOp, a TaKXKe CBail, CTOEK U CTONOOB
6€3pOCTBEPKOBLIX OINOP MCIONB3YIOT CBEIECHHS O XapaKTePUCTHKAX TPYHTOB OCHOBaHUs. IpyHTBI
OCHOBaHWA B Ipenenax IiyOMHbI 3ajeranus ¢QyHOaMeHTa U B HOJCTHIAIOIEM MAacCUBE
NPEACTABIISIOT OJHOPOAHBIMH CJIOSIMU (MH)KEHEPHO-Te0JIOrHuecKUMH 31eMenTamu). Kaxnplii cioit
XapaKTepPU3yeTCsl €ro BHAOM [0 TIPaHYJOMETPHYECKOMY COCTaBy (IJIMHUCTBIE, II€CYAHBIE,
IPaBeIMCThIE, KPYHMHOOONIOMOUHBIE, CKaibHble, M T.O.) M 3HAUCHHAMU HabOpa pacuUeTHBIX
napameTpoB (00beMHBIH Bec, KO3 GHULHEHT TOPHCTOCTH, BIAXKHOCTb, YTOJ BHYTPEHHErO TPEHUS,
YCIOBHO€ CONPOTUBJIEHHE TPYyHTa MM Npenes NPOYHOCTH CKAJbHBIX I'PYHTOB Ha OIHOOCHOE
CKaTHe, OKa3aTeNb TeKYYeCTH I CBA3HBIX [PYHTOB, MOAYJb OehOpMally IPYHTA U Op. )

Ilpn OTCYTCTBUM HMH)KEHEPHO-T€OJOTMYECKUX CBENEHUIl IPy30NONBEMHOCTh (YHIAMEHTOB
OIIOp MpH HeOOXOAUMOCTH OMPEIENIAIOT [0 COIOCTABICHUIO BO3AEHCTBUII OT HArpy30K, HA KOTOPbIE
6BLIO 3aIPOEKTUPOBAHO COOPYKEHME, C BO3ACHCTBUAMU OT BPEMEHHBIX STAJIIOHHBIX Harpyszok AK,

HK, OHj; 1 KoJlecHbIX aBTOMOOMIIBHBIX HArpy30K COIIACHO pekoMeHzpatusam 1. 4.2.4 [2].

5 OcoGeHHOCTH OnpeneeHNns rPy30N0AbeMHOCTH KOHCTPYKIHIi oriop

5.1 O6mue ceegeHust
5.1.1 Ucxons u3 0coOEHHOCTEN pacueToB OMOPBI PA3IUYaIOT:
[0 KOHCTPYKLIUH TeNla OMOpPHL:
— MaccuBHble OeTOHHbIE (MOHOJMTHbIe, COOpHBIE W COOPHO-MOHOJHTHBIE) H
KaMEHHBIE,
— obneryeHHble:
* CKBO3HBbIE (CBaiiHble, CTOeUHble, CToJN0uaThie) jkese300€TOHHbIE, METAIMYECKUE,
JepPEBSHHbIC;
* TOHKOCTEHHbIE ’Kele300eTOHHble YCIOBHO-MAacCHBHBbIE (IIyCTOTEINbIE, OINOPbI-
CTEHKH);
¢ peuieTYaThie METAJUTHYECKHUE,
— KOMOWHHMpPOBaHHbIC,
[0 Ha3HAYEHHIO . IIPOMEKYTOUHbIE U KOHLEBBIE (YCTOH).
5.1.2 TI'py30mombeMHOCTb KOHCTPYKTHUBHBIX 3JI€MEHTOB HandyHIAMEHTHOW YacTH Onop
OTIPENENSIOT:
- IO YCJIOBHIO ODecredeH sl MPOYHOCTH HACAAKH (PUresisi) OMOpbl KaKk H3rubaeMoro 1eMeHTa
(xene3oberonnoro m.i. 4.3 u 4.4 [3], meranuueckoro . 4.3 [4] unu nepessinHoro 1. 4.4 [5]);
- Mo yCJoBHIO oO0ecrmedeHHs NPOYHOCTH NoAdepMeHHON mmThl (HACAIKH, DHUrens) MM

niofipepMEHHIKOB Ha MECTHOE CMSITHE (2kene300eTOHHBIX 11. 4.9 [3] i nepessHHBIX 1. 4.4 [5]);
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- 1O MPOYHOCTH M YCTOHIUBOCTH (OPMBI T€NA OMOPhI KaK BHELIEHTPEHHO CXKAaTOTO 3JIEMEHTA
(6eronnoro u xenezoberonnoro m.i. 4.5 u 4.7 [3], merauueckoro n 4.3 [4] win AepeBIHHOTO IL
4.415)).

- MO TMOJIOKEHHIO PABHOJCHCTBYIOLICH HArpy30K B CEUYEHHSIX MACCHUBHBIX OETOHHBIX H
KaMeHHbIX omnop (1. 4.5.14 [3])

- HO MNPOYHOCTH M YCTOHYMBOCTH ()OPMBI OTHENbHBIX JJIEMEHTOB METAJUIMYECKHX
pemreryathix onop (.. 4.2 u 4.3 [4]).

5.1.3 PacuerHble ceueHHUs pUresisi ONOPbl HA3HAYalOT B KOPHE KOHCONM pUresisl IpH
MAaCCHBHOM HJI OHOCTOJNOYATOM TeNie ONMOpPbI, a MPH HAJMYUH JABYX U Oojiee cTonbOB — Han
cronbaMu U B MpPoOJIeTe MeXAY CTONOamMu (NPH HAJIMYKH Y3JI0B ONMHUPAHMS TPOJIETHBIX CTPOEHHH HA
5THX y4yacTkax pureis) PacdeTHele cedeHHs Hacajgkd CBaiiHbIX, CTOEYHBIX H CTOJOYATHIX OIOP
HA3HAYalOT Haj cBasMHU (CTOHKAMH) U B MPOJIETE MEXAY HUMHU (€CIH y3JIbl ONUPAHUS HPOJIETHBIX
CTPOEHHI PacHOIOKEHbI HE COOCHO CO CTOMKAMH).

PacuerHble ceueHHMs Tella MACCHBHBIX M YCIOBHO-MACCHBHBIX ONOP HA3HAYAIOT B MECTE
CONpPsDKEeHHs ¢ GYHAAMEHTHOMH YacThiO, a TAKKE B MECTaX PE3KOr0 M3MEHEHHsI CEYCHHS [0 BBICOTE
OIIOPBHL.

PacueTHble ceueHHs CBaHBIX, CTOEYHBIX U CTOJIOYATHIX OMOP HA3HAYAIOT B MECTAX 33JICIKH B
purenb, MecTaX pAcIOJOXKEHHS YCIOBHOH 3aleNKd B TPYHTe WJIH HAanOONBIINX H3rHOaroImux
MOMEHTOB I10 BBICOTE CBau (CTOMKH), B MECTAX 3a/IeJIKH CTOMKH B yHIaAMEHT.

JlonoJHUTENbHBIE pAacUeTHbIE CeYEeHHs] B JIFOOBIX HECYIIMX 3JIEMEHTaX OMop Ha3HAYaloT B
MECTaX pAacIONIOKEHUs Ae(PEKTOB, CYLIECTBEHHO M3MEHSIOIINX [POYHOCTHBIE H T€OMETPHYECKHe
XapaKTepUCTUKHU 3TUX CEUSHUH.

5.1.4 PacueTHble CONPOTUBJICHHUS MaTepuaia U >KECTKOCTb MAacCCHUBHBIX OIOP U MAaCCUBHBIX
(GbyHOaMEHTOB, KaKk IPaBWJIO, HAa MOPSIOK MPEBBILIAOT PACYETHbIE CONPOTHUBIICHUS U KECTKOCTh
TPYHTOB OCHOBAHHSI, U OIPENESSIOIIMMI SIBJISFOTCSI IPOBEPKH MO HECyIed cHOCOOHOCTH MMEHHO
ocHOBaHMs. B 3T0#1 cBsA3M npu HeGONBIIOH pasHuULEe MIOLaneil cedeHuil TI0 IIOOIIBe U IO 00pesy
¢dbyHOaMeHTa Kiacchl II0 IPOYHOCTH Tela OINOPbl [OMYCKAETCS ONPEeNeiATb JHUIIb IIPH
3HAYUTEJBHOM CHIDKEHUH PAcueTHOrO CONPOTHBJCHHS MaTephasa Tela OMOpPhl U IPH HAIHYUH
IeheKTOB, CYINECTBEHHO W3MEHSIOIIMX T['eOMETPHUYECKHE XapaKTEePUCTUKY KOHTPOJINUPYEMBIX
TIOTIEPEYHbIX CEUeHMI (BBIBAJIBI KJIAAKH, PACUICHEHHE OIOpPHI BEPTUKANBHBIMU TPELINHAMU Ha
OTHENbHbIE CETMEHTRHI).

5.1.5 IIpomexxyTO4YHBIE OMOPBHI PACCUHTHIBAIOT Pa3AeNIbHO B IIPOAOJIBHOM U IONEPEUHOM
HAINpaBIeHUAX K OCH MOCTa (C y4eTOM KOCHHBI PACIOJIOXKEHUS OMOP OTHOCUTENBHO HPOJONBHOMN
ocu Mocra). KoHIieBble OIOpbl, pa3MelleHHbIE B TENE MOAXOAHBIX HACBINEH, PACCUUTHIBAIOT TOIBKO

B IIJIOCKOCTH HpOZ[OJ'II:HOﬁ OCH MOCTa.
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5.1.6 T'py3omombeMHOCTb OMOP IO TNPOYHOCTH KOHCTPYKLMNA OrOJOBKA JOCTATOYHO
OMpPENENATh U3 pacueTa Ha OCHOBHOE COUETAHHE HATPYy30K.

I'py30n0onBEMHOCTE IO NMPOYHOCTH U YCTOWYMBOCTH (DOPMBI Tena MACCHBHON OMOPBI TPU
HeoOX OUMOCTH CJIEAYET IIPOBEPSTH Ha IBA COUETAHUS HArPY30K:

OCHOBHO€ COYETaHME — MOCTOSHHbIE Harpy3KH U BePTHKAJbHbIC BPEMEHHbIE HArpy3Ku (st
KOHIIEBBIX OIOP — FOPU30HTAIbHBIE HATPY3KH OT JABIEHMsl IPYHTA OT TPAHCIOPTHBIX CPEJCTB HA
npu3Me OOpyLIeHNs);

JononHuTeNnbHOe coueraHne Nel — MOCTOSHHBIE HArPy3KW, BEPTUKAIBHBIE BPEMEHHBIC
HarpysKky ¥ FOPH30HTAJIbHAs IPOAONBHAS HATPY3Ka OT TOPMOXKEHUSI TN CHJIBL TSATU.

I'py30nobeMHOCTE 11O MIPOYHOCTU Te€Na U YCTOHYMBOCTH (OPMBI OmOp OONErdYeHHOro THMa
LiesIecoo0pa3Ho MPOBEPSITh HA TPH COUETAHUS HArpy30K:

OCHOBHO€ COUYETaHHE — ITOCTOSIHHBIC HAIPY3KH M BEPTUKAIbHbIE BPEMEHHbIE HArpy3Ku (a mis
KOHLIEBBIX OINOpP — FOPHU3OHTAJbHBIE HATPY3KH OT HABJIEHMS IPYHTA OT TPAHCIIOPTHBIX CPEACTB Ha
mpu3Me o0pyLueHust),

JONONHUTENbHOe coueTaHne Nel — MOCTOSIHHBIE HAarpy3KH, BEPTHUKAJIbHBIE BPEMEHHBIE
Harpy3Ky ¥ rOPU30OHTAJIBHAS TPONOJIbHAS HArPY3Ka OT TOPMOKEHHS MIIH CHIIBI TSTH.

JIONOJNIHUTENbHOe coueTaHue Ne2 — TMOCTOSHHbIE HArpy3KH, BEepPTHUKAJbHble BpEMEHHBIE
Harpys3ku, TOPU30HTAJIbHAs MPOAONbHAS HATPY3Ka OT TOPMOXEHHs MM CHJIbl TATH U U3MEHEHHE

TeMITepaTypsl — it TUOKKX OIMOpP U OMOP MOCTOB PAMHOTO THIIA.

PacueTHbIe XapaKTEPHCTHKH MATEPHAJIOB

5.1.7 PacueTHbIE XapaKTEPUCTHKK MaTEPHAJIOB JKeJIE300€TOHHBIX OMOP MPHHUMAIOT COTJIACHO
mmo  4.1.3-41.7 [3]. PacuerHble CONPOTHUBICHHA MAaTepHa]a MACCHBHbIX O€TOHHBIX H
OyTOOETOHHBIX OIOpP NPHHUMAIOT COMNIACHO peKOMeHZmauusiM npmwioxeHns b.1 Pacuernbie
XapaKTEePUCTHUKH MATEPUANIOB METAJUTMUECKHX OIOp NPHHUMAIOT corjlacHo m.a. 4.1.8-4.1.14 [4].
IIpu HeOOXOOUMOCTH yuyeTa XapaKTePUCTUK IPyHTa HX IPHHAMAIOT COTNIACHO PEKOMEHIALMAM IL
6.13.

IIpu HEYZOBNETBOPUTENBLHOM COCTOSIHUHM KJI4AKH, OTCYTCTBHM apXHBHO-MCIOJHHUTENBHOM
JOKYMEHTALMK WM TIPY HATMYNY NPOTUBOPEUNBBIX UCXONHBIX JAHHBIX PACYETHBIE COIPOTUBICHHS
Marepuala Tejla OOp ONMPEeNeNsOT METOAaMH Hepa3pyLIAIOMIero KOHTPOJS IUIM IO Pe3ysbTaTaM

naGOPaTOPHBIX UCTILITAHKI KEPHOBBIX MPOO ¢ y4eTOM AaHHbIX Tabauuel 4.1.2 [3].

I'eomeTpuUecKkHe XapaAKTEPHCTHKH CedeHHit
5.1.8. 'eomeTpuueckie XapakTePUCTUKN PACUETHBIX CEIEHUI ONPEAEISIOT:
- 1715t GETOHHBIX U Ke1e300€TOHHBIX KOHCTPYKLIUI C y9eTOM pexoMeHnarui . 4.1.8 [3];

- IJIs METAJUIMYECKHUX KOHCTPYKIHUIL ¢ ydeToM pexoMeHnauuii m. 4.1.7 [4];
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- JUIl KAMEHHBIX KOHCTPYKUMi - mo (akrtuyeckuM pasmepam. [Ipu obauioBke GETOHHBIX U
OyTOOETOHHBIX OMOp KaMHEM TBEPABIX mOpox (Hecymas OONHIOBKA) TeOMETPHUECKUE
XapaKTePHUCTHKH CEYEeHHIl ClielyeT OnpeneNsT 0 HapYKHBIM KOHTypaM OOJIMLIOBKH, a PaCUeTHBIE
CONPOTUBJIEHUS KJIAJKH NPHHUMATH 0 Marepuaiy sipa kjiaaku 0e3 yuera pasHHULBI MoAyeii
VOPYrocTH KaMHe#W OONMIOBKH © sApa Kiaakd. Ilpu  ompemeneHUH TeoMeTpUYECKHX
XapaKTEPUCTHUK CEYEHUH Clie/lyeT YUUThIBaTh HAH4YKe ociabneHuil, 00yCIOBIEHHBIX HMEIOLUMHUCA
TPEIUHAMH, BbIBaJIaMHU KJIAAKH, APYTUMH NNOBPEKACHUAMMH.

5.1.9 st 6eTOHHBIX CeueHHII MACCHBHBIX OIOP C TPEYTOJbHOM JIeA0pe3HOit 1 3aKpyrieHHOoI

KOPMOBOI TPAaHSMH JOMYCKACTCS HPHBOAWTH PEABHOE CEYEHHE K NPSIMOYTONbHOMY IO CXeMe

b="b, + f .k, +rk, (pucynok 5.1.1, Tabnuma 5.1.1).
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Pucynok 5.1.1 — IlpuBeneHune nonepeyHOro CeUeHus ONopbl K MPSAMOYTOJIbHOMY :

a — UCXOOHOC CCUCHUE, 60— INPUBEACHHOEC CCUCHHUEC

Tabnuya 5.1.1 — 3navenns ko3¢ dunmenTos k) u k,
ah 0,05 0,10 0,15 0,20 0,25 0,30 | 035 | 040 0,45 | 0,50
ki 0,06 0,12 0,18 0,23 0,29 0,35 0,41 0,46 | 0,49 | 0,50
k2 0,28 0,41 0,51 0,59 0,64 0,60 | 0,73 | 0,74 0,76 | 0,79

PacueTHble JJIHHBI BHELIEHTPEHHO CXKATBIX 3JIeMEHTOB OO
5.1.10 PacueTHble IIHHBI 3JNEMEHTOB /o, YIUTHIBAEMbIE B PACUETHOH CXeMe COOPYKEHHS,
MPUHUMAIOT C Y4YETOM YCIOBHIl 3aKkperuieHusi (ONMpaHWsA) HMPOJETHBIX CTPOGHHH Ha Omope U
onpenessioT o dopmyite (J.1.1) [2].
Jljist MaCCHBHBIX OTOp PACUETHbBIE JUTHHBI TeJIa OMOPbI MOTYT OBITh IPUHSTHL
Iy = 2h (pucyHok 5.1.2, @) — B pacyerax BOJNb OCH MOCTAa — IPH YCTAaHOBKE Ha OIOpE
MO/IBMIKHBIX M HETTOABIDKHBIX OMOPHBIX YacTeil MO/ pa3pe3Hble IIPOIETHBIE CTPOCHNUS; TTONBILKHOM

OIOPHOIT YacTH ION Hepa3pe3HOe MPOJICTHOE CTPOSHHE, OBYX MOABMXHBIX OMOPHBIX HacTeil Mox

15



O/IM 218.4.028-2016

TEMIIEPATypPHO-HEPa3pe3Hble MPOJETHbIE CTPOCHHSA, B pacyeTax MOMepeK OCH MOCTa — BO BCEX
Clydasx;

lp = 0,7h (pucyHok 5.1.2, 6) — B pacyerax BAOJIb OCH MOCTA IPH YCTAHOBKE Ha ABYX M Gonee
Ornopax HENOABMXXHbBIX OIIOPHbBIX qacTei o HEpa3pe3HbIM WU TeMl'[epaTypHO-HepaSpeGHblM
MPOJIETHBIM CTPOCHHEM.

2) ¥ 0 W B) % r) W

1s2h L,=0%h Lo=h U505k
PucyHok 5.1.2 — 3aBucHMOCTb pacueTHOi (CBOOOIHOI) MIMHBI CTEPXKHS OT crocoba
3aKPEILICHHs ero KOHLIOB

st onop obJierdeHHoOro tuna (B TOM 4ucie 0e3pOCTBEPKOBBIX U TMOKHX) PacueTHbBIC AJIMHBI
cBaii (cBaii-o0onouex, cBai-cTONOOB) ONPENENsIOT ¢ y4eroM aedopMaTHBHOCTH T[pPyHTa H
COIIPOTUBIIIEMOCTH TNepeMeleHnsM (QyHramMenTa U Bepxa onopsl. IIpu NpUMEHEHNH TOABIKHBIX
OIOPHBIX HacTeil KaTKOBOTO M CEKTOPHOIO THIIA, 3 TAKXKE OMOPHBIX YacTeil ¢ (PTOpPOMIacTOBBIMH
MPOKJIANKAMU CKOJIbKEHUs (CTaKaHHBIE, apOBOCETMEHTHBIE U T1P.) B3aHMHYIO CBSI3aHHOCTb Bepxa
OIHOPSHBIX OMOP KOHCTPYKUMSIMH TPOJIETHBIX CTPOEHHIl OOMYCKAeTcs He Y4YUTHIBATh, T.C.
IPUHUMATb CBOOOAHYIO MUIHHY Jo = 2Ah. JIns MHOTOPSITHBIX OIOP C BEPTHUKAIbHBIMH CBasMHU
(obomoukamu mnu cronbamu) OOIYCKAaeTCs NpUHHUMATh /o = A (pucyHok 5.1.2, 6); asst omop,
HMMEIOIIMX HAKJIOHHBIE CBAaW, IPEISITCTBYIOLIME CMEIISHUIO pUrens B JIIOOOM HaIlpaBICHHU
Jonyckaercs npuHumarts /o = 0,54 (pucyHok 5.1.2, 2).

CsoboxHyI0 AMHY [/ CBail OMHOPSIIHBIX ONOP IPY ONMMpPaHHM IPOJETHBIX CTPOSHUI uepe3
pe3uHOMeTau4eckue onopHele dactu (POY) taxke momyckaercs npuHumath Iy = 2k . Ognako
€CIIM B 3TOM ClIydae TPY3OMOOBEMHOCTh OIOPBI OKA3bIBAETCS HENOCTATOYHOH, TO CBOOOIHYIO
JUIMHY CTEpXKHs CJeNyeT YTOYHUTDb CIEL[MANbHBIM PACUETOM C YUETOM COBMECTHOIO BOCIPHATHS
IPYNIoil COCEOHMX OMNOP TOPU3OHTANIbHBIX HArpy30K M HpomoibHOro usruba. PacuerHas cxema
OIOPHI B 3TOM ClIy4ae MOXKET ObITh NMPeICTaBIeHa KaK CTePKEeHb, OIMPAIOLIHICS B BEPXHEH 4acTh
Ha ynpyro-nogaTiuByto cesi3b (tabauua 1.1 [2]) u 3anenanHblii B rpyHTe Ha riyOune /= 2/ o,
rae o — koaddunuent, ompenensiemsiii mo dopmyie (6.3.2). XKectkocTu ynpyro-nonaTIMBOM
cBa3u (koaddunnenter nogatmusoctd C, u Cy, npunokenue J1 [2]) mOmMycKaeTcst ONpenensTs B
COOTBETCTBMHM C pPEKOMeHmauusMu mnpwioxeHus [ [2] mo mrockodl pacueTHOM KOHEYHO-

SMIEMEHTHOM CXeMe, KOTOPOH TI'OpM3OHTAIBHOE B3aMMOAEHCTBHE MPOJIETHBIX CTPOEHUI W Omop
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MOJENTUPYETCs  YIPyroi CBsi3blO, JKECTKOCTh KOTOPOH paBHA TIOPHU3OHTAIbHOM HKECTKOCTH
PE3UHOBOM OMOPHOM YacTH, onpenesseMoi no gopmyie (A.1.1).

Ecnu it oMHOPSIAHBIX OIOpP IyOHHA IMOTPY>XEeHUs CBall B IPYHTE /1 HE U3BECTHA, HO MOKET
OBbITh MPEATIONOKUTENHHO YCTAHOBJIEHA, TO TIIYOUHY 3a/I€/IKK CTEPIKHS JOMYCKAETCS MPUDIIMKEHHO
NpuUHUMaTh Ha TyOuHe 6d, rne d — nuamerp cronda umm OOOIOUKH, pasMep CTOPOHBI CBau
NPSAMOYTOJNILHOTO CEYEHHs], IEPTIEHIUKYIIPHOMN HAIPABICHHIO U3THba.

PacuerHast cxema keje300€TOHHBIX ONOp OOJIErHEHHOTO THIA B IOMEPEYHOM HAIpaBIEHUH
MOXKET MPENCTABJIATh CO0OM CTaTH4ecku HEompenenuMyro paMmy. PacuerHyio mmuHy croek Iy B
TAaKOM Ccjlyyae INPUHAMAIOT B 3aBHCHMOCTH OT TEOMETPUYECKUX pPasMepoB pambl (BETMYHMHBI
nponera purens L U BBICOTHI CTOiku /) M COOTHOLIEHHUs XKECTKOCTeH purens By = Eyply 1 cTOEK
By = Epl; mo tabmune 4.5.1 [3]. Ilpu onpeneneHun MOMEHTOB MHEpLUM purens [, U CTOHkU I

MOKHO YYHUTBIBATh TOJIBKO 66’TOHHyIO YaCTb CCUCHUA.

Harpy3ku 1 coueTaHHsI HATPY30K
IocToSTHHBIE HATPY3KH

5.1.11 B pacuerax onop u $pyHIaMEHTOB YUUTHIBAIOT IOCTOSIHHBIE HATPY3KU:

- cOOCTBEHHBIM BEC OMOPHI M OINMPAIOIINXCS HAa HEe NMPOJICTHBIX CTPOCHHI C y4eTOM Beca
MOKPBITHSL €3[J0BOr0 IOJIOTHA, OrpakAeHUuil 0e30macHOCTH, OMOPHBIX YacTed, CMOTPOBBIX
MPUCTIOCOOIEHHH, KOMMYHUKAIIHA U IPYTHUX 3JIEMEHTOB, HAXOMAIINXCS HA MIPOJIETHBIX CTPOSHHUSX,

- BEC MOCTOBOTO TIOJIOTHA B MPE/ieNax MpU3Mbl OOpYLIEHHs IPU pacueTe KOHLEBBIX OIOp;

- cOOCTBeHHBIII BeC 3JIeMEHTOB ()yHAaMeHTa, B TOM YHCIE C Y4YETOM B3BELIHBAIOLIETO
neficTBYs BOABI (IpH HEOOXOAUMOCTH),

- BEC IPYHTa OCHOBaHHs B KOHType YCIOBHO MACCHBHOW KOHCTPYKIHH IIPH pacyerax
CBaMHBIX (byHI[aMeHTOB KaK YCJIOBHO MACCHBHBLIX, B TOM 4YHUCJIE C Yy4Y€TOM B3BC€IIMBAKOLICTO
neicTBus BOABI (IpH HEOOXOAUMOCTH),

- BEC TPYHTA, PACMOJIOKEHHOro Ha ycrymax (yHJaMeHTa M B Ma3yxax Mexay oOpaTHhIMH
CTEHKaMH yCTOsI, B TOM YHCJIe C yYETOM B3BELIHBAIOINEro AeHCTBHS BOABI (IIPU HEOOXOAMMOCTH),

- TOPHU3OHTAJIbHAsl COCTABJSIIOIAS OT Beca TPYHTA, PACIIONIOKEHHOTO B MpeReNax MpHU3MBI
oOpylIeHus, a TaK:Ke PYHTA, JISKALIEr0 HHUXKE €CTECTBEHHOHW MOBEPXHOCTH 3eMIH (IO MOAOLIBBI
({hyHAaMeHTa) — I KOHLIEBBIX OIIOP.

CoOCTBEHHBIIf BeC ONMOP W OMUPAIOMIMXCS HA HHUX MPOJIETHBIX CTPOEHUI OMPENeNsioT IO
TEXHUYECKOH NOKYMEHTALMd M HaTypHbIM oOMepam. OObeMHbIE Beca MaTepHalioB I pacuera
Harpy30K Ha OMOpBI, MpHBeIAeHb B npuioxkennd B [2]. Onpenenenue ycwinii OT TNOCTOSIHHBIX
Harpy30K BBITIOJIHSIOT COIVIACHO pekoMeHaalwsiM 1. 5.1 [2].

BspewnBarouiee neWcTsHe BOAbI HA (YHIAMEHT Y4YHTBHIBACTCA TOJNBKO I TOH 4acTH

KOHCTPYKLHH, KOTOPasi NOCTOSTHHO HAXOAUTCS B BOJIC.
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Yeunust T BpeMeHHBIX HATPY30K

5.1.12 Pacmonoxkenue >TajloHHbIX BpeMeHHbIX Harpy3oxk AK, HK, OH; u xomecHBIX
ABTOMOOWJIBHBIX HArpy30K Ha IIOBEPXHOCTH (JIMHHMHM) BIMSHUSI YCHIIHS IJIS1 PACCYUTBIBAEMOTO
3JIEMEHTA MPHU pacyeTax KakK BAOJb, TAK U IONEPEK MOCTa AOJIKHO o0ecreunBaTh COBMECTHO C
MIOCTOSTHHBIMU HArpy3KamH MOJy4YeHHE TPeX PacueTHbIX KOMOMHALMH YCHUITHIA:

1. MakcumasibHast MPOOOJIbHAS CHJIA U COMYTCTBYFOLIMI H3THOAOLIHI MOMEHT,

2. MuHMMabHas MPOAONbHAS CUJIa M COMYTCTBYIONIMH H3rMOAK0INT MOMEHT;

3. MakcumarpHbIA H3THOAFOLTIH MOMEHT U CONYTCTBYIOINAS IPONOJIbHAS CHIIA.

5.1.12 Ilpun onupaHuUM Ha ONOPY pPa3pPe3HBIX IPONETHBIX CTPOCHUI PacCMaTPUBAIOT
3arpy»KeHue MOBepXHOCTell (JIMHMI) BIMSHHS BPEMEHHBIMH HATPY3KaMH I10 CIEYIOLINM CXEMaM:

- "A": Harpyska AK mm OH3, niau xonecHas aBTOMOOUIIbHAS HArpy3Ka Ha IBYX IPOJIETax C
NEeIIeXOAHON HArpy3koi Ha Tporyapax. Ochk IepBOH ITOJOCHI — Ha PacCTOSHMH 1,5 M OT HOJNOCHI
6e30macHOCTH;

- "B": Harpy3ka AK i OHj;, unn xonecHast aBTOMOOWIIBHAS Harpy3ka Ha ABYX IPOJETaxX
6e3 mermexonuoit Harpy3ku. Och IEPBOH MONOCHL — Ha PAcCTOAHUH 1,5 M OT Kpas mpoesna;

- "B": Harpy3ska AK wnmu OH3z, uian konecHas aBTOMOOWJIbHAs Harpy3ka Ha OJHOM (Kak
IpaBuiIo OoJIbLIEM) TIpOJIeTe ¢ MEIEeXONHOI Harpyskoii Ha TpoTyapaX. Ocb MepBOH HMOJIOCH — Ha
paccrosiauu 1,5 M OT TIOJIOCH! O€30MacHOCTH;

- "T'": Harpy3ka AK wmu DHj, unu konecHass aBTOMOOWIIbHAsE Harpy3ka Ha OOHOM (Kak
IIpaBUJIO MEHBIIEM) MPOJeTe C MEUIEXONHON Harpy3koii Ha TpoTyapax. Ochb nepBOil MOJOCH — Ha
paccrosiHuu 1,5 M OT osocs! 6e30MmacHOCTH;

- "I": Harpy3ka AK wnu OH3, win konecHass aBTOMOOW/IbHAs Harpy3ka Ha OJHOM (Kak
mpaBIo OobineM) mpornere Oe3 nemexonHoi Harpysku. Och nepBoii MONoCkl — HA paccTosHUMU 1.5
M OT Kpasi IIpoe3/a,;

- "E'": Harpyska AK wiu OHj, win KoiecHas aBTOMOOWIIbHAS Harpy3ka Ha OZHOM (Kak
IPaBUIIO MEHbIIEM) IposeTe Oe3 melexonHoi Harpy3ku. Och IIepBOii MONOCH! — Ha paccTosiHuH 1.5
M OT Kpas IIpoe3/a,

- "JK": Harpyska HK HenocpencTBeHHO Haz OMOpoii (Ha IBYX CMEKHBIX [IPOJIETax);

- "3": Harpyska HK Ha omHOM (kak npaBuiio GObIneM) mposieTe.

Yka3aHHBIE HATPY3KH PACCMATPUBAIOT B CIEOYIOLINX COYETAHUSIK !

Inst onpedenenusn ycunuii nNONEPEK OCU MOCHIA Ha MAKCHMAIBHYIO MPOLONBHYIO CHIY H
COMYTCTBYIO MK M3ruOaro Iyl MOMEHT:

1. max P + AK no cxeme "A" x1,0;

2. max P + AK mo cxeme "B" x1,0;

3. max P + HK Ha gByx mponerax x1,0 (cxema ")K").
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Jlnst onpeoenenus ycunuii 6001 0Cu MOCIA:

- Ha MaKCUMAJbHBIH U3rnOaro1 il MOMEHT ¥ COMYTCTBYIOIIYIO MPOIOJIbHYIO CHITY:

1. max P + AK mo cxeme "A" x0,8 + Harpysku ot TopMokenus x0,7;

2. max P + AK mo cxeme "B" x0,8 + Harpy3ku ot TopMoxkenusi x0,7,

3. min P + AK no cxeme "B" x0,8 + Harpysku ot Topmokenus x0,7;

4. min P + AK no cxeme "I'" x0,8 + Harpy3ku ot TopmoxkeHust x0,7,

- HAa MUHHUMAJIBHYIO CHJIy U COITy TCTBYFOLIMI H3THOAIOIIHIA MOMEHT:

5. min P + AK no cxeme "/I" x0,8 + Harpysku ot Topmokenus x0,7;

6. min P + AK no cxeme "E" x0,8 + Harpy3ku ot TopmoxeHust xX0,7;

7. min P + HK Ha ogHowm nposiere (Haubombinem) x 1,0 (cxema "3").

3nech o6o3HaueHo: «max P» u «min P» — ycunmus OT MOCTOSIHHBIX HAarpy30K, NPUMHUMAEMBbIX
COOTBETCTBEHHO C IIOBBIIAOUINMU U MMOHIKAIOIIUMH 3HAYEHUSIMH KOI(DGULIHEHTOB HAaEXHOCTH
o Harpyske; «AK mo cxeme...», «HK..» — yCHImsi OT BpeMEHHO!H Harpys3KH 10 COOTBETCTBYIOLIEH
CXeMe 3arpy>KEHUs];, «HArpy3KH OT TOPMOXKEHUS» — YCHIIHS, BO3HHKAIOLIME OT TOPMOKEHMS WM
cbl TArY; «x1,0%, «x0,8», «x0,7» - cooTBEeTCTRYOLIME KOIPPHUIHEHTHI COUETAHUIA.

Jns stanonHol Harpysku OH3 M NpOM3BONBHBIX KOJECHBIX aBTOMOOMJIBHBIX HAarpy3oK
PaCCMAaTPHUBAIOT TE JKE€ COYETAHUS, YTO U s HArpy3ku AK.

KosddurmenTsl HaaeKHOCTH, MOJOCHOCTH H OUHAMHYECKHH KOI(PPULMEHT NPUHUMAIOT

cornacHo 1. 5.3.4 [2].

5.2 OcoGenHocTH pacyera onop 00JIer1eHHOro THNa

5.2.1 Pacuet rpy30n0aBeMHOCTH O€3pOCTBEPKOBBIX OMOP BEAYT COMIACHO PEKOMEHIALIMSM II.

6.3 xak cBaiiHOro ¢yHIaMeHTa C IUTMTON POCTBEPKA, PACIIOIOKEHHOM Ha/l MOBEPXHOCTHIO MPYHTA.

B pacuere rpy30mogbeMHOCTH IO MPOYHOCTH cBaii (oOonouek uiaM CTOJ0OB) Kak
BHELICHTPEHHO CXKaThIX SJIEMEHTOB PACUETHYIO JUTHHY /o cBam ompeaessiioT coracuo m. 5.1.10. Ipu
5TOM KaXXAYIO CBAIO0 PACCMATPUBAIOT KaK CBOOOHBIN OT IPYHTA CTEPIKEHb, KECTKO 3aJeIaHHbIH Ha
paccrosHuu /; ot Hu3a pureisi. Benmunny /; onpenersiror o hopmye (6.3.1).

522 Onpenenats BHYTPEHHHE YCWIHS B cedeHHsx cBail (oOomouek, CTOJOOB)
6e3pocTBEpPKOBbIX U T'MOKHX OMOp Ienecoo0pasHO MO MPOCTPAHCTBEHHBIM PACYETHHIM CXEMaM
b0 aHAJMMTHYECKH COrNacHO Meronmke [6] kak mns (yHOAMEHTOB C BBICOKHM CBaiHBIM
POCTBEPKOM HJIH YHCJICHHBIMH METOAaMH (HApUMepP, METOIOM KOHEYHBIX 3JIEMEHTOB).

ITpu pacuerax METOAOM KOHEUYHBIX 3JIEMEHTOB U1 MOACIHUPOBAHUS OMOPBEI PEKOMEHAYETCS

TIPUMEHATD OOAWH U3 ABYX THUIIOB PACYETHBIX CXCM.
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Ilepseiit Tun. B pacdyetHoil cxeme cBau (000J04KH, CTOJNOBI) MPEACTABIAIOTCS CBOOOMTHBIMU
OT TPYHTa CTEPXKHAMH, 3aKPEIUICHHBIMH OT BEPTHKAJIBHbIX CMEIUEHHIH Ha PacCTOsiHUM Ly U OT

TIOBOPOTAa Ha pacCTOsIHUM L, OT Bepxa ornophl (pucyHok 5.3.1).

S /A THAIY
; %

77

PucyHok 5.3.1 — YcnoBHOe 3aKpeIieHue CBail B pac4eTHOM cxeme 6e3pocTBepKOoii Onopsl

Paccrostiue Ly IpUHUMAIOT PaBHBIM!

a) Ipu omupaHuM 00OJOYeK MM CTONOOB Ha CKajly W INpH ONMPAaHWM CBail HAa cKaiy,
KPYITHOOOJIOMOYHBIE TPYHTBI C TECYAHBIM 3AMOJHUTENEM M TJIWHHUCTbIE TPYHTbI TBEPIOH
KOHCHCTEHIUN

L,=1,+h; 621

0) npu ONMMpaHUK CBaH Ha MPOYHE HECKAJIBbHBIE IPYHTHI

TEF
Ly =1, Ty (5.2.2)
B) MPH OMUPAHUH 0DOJIOUEK WITH CTOJI00B HA HECKAJIbHBIH IPYHT
EF
Ly=ly+h+—r 523
N 0 CH I’:_I > ( )

e Jp — ONMHA y4acTKa CBau OT BEpPXa OMOPBI IO PACYETHOI MOBEPXHOCTH IPYHTA (C YIETOM CPE3KH
U Pa3MbIBa), MPH HAKJIOHHBIX CBAsSX MOMYCKAETCs] MPUHMMATh 3TO PACcCTOSHHE IO BepTHKAIM, /1 —
rnyOuHa 3anoxeHuss ceau B rpyHre (m. 6.3.3); @ — Hecyuias crnocoOHOCTb OCHOBAaHMs CBaH,
obonouku WM CToji0a Ha CKarue, onpeneisiemMas coryiacHo ykasanusm [13]; Cp — ko duumeHt
MOCTENM TPyHTAa MOA NOAOmBOM obonoukd win cronba (mm. B.2.8 u B.2.9); Fu=0,251(dn)* -
IIOIIAAb HOAOUIBBI O0ONIOUKH MK CTONOA, BBIMUCIIEMAs MO AHAMETPy dy 000JI0uKH 1 cTonba, a
NpH HAJIMYMH YIIUPEHMS B HIDKHEH 4acTu cronba — HauOoJbIeMy AUaMeTpy YIIHPEHHUS..

B dopmyne (5.2.2) 3navenns Ly u [y BeipaxatoT B M, EF u @ B TC.
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Paccrostaue Lys (pacdeTHYIO BBICOTY OMOpPBI OT MECTa 3afejKU CBaW B TPYHT) MPUHUMAIOT

PaBHBIM

K
Ly =l +=2, (5.2.4)
o

4
rone K; — koadduuueHt, npuHuMaemblii 1o rpapuky (pucyHok 5.2.1) B 3aBHCHMOCTH OT
npuBeneHHO# (Oe3pa3mepHOil) riyOHHbL /1 3aJIOKEHHs CBaH B TPYHTE, BBIMHCIAEMON 1o dopmyJie

(6.3.9); o, — ko3 puLHeHT redopMaLMu CBaM, HOACIYUTHIBaEMbIii 10 hopmyiie (6.3.2).

2]
T 20 AN
k
?-1,9 B I
855 30 g %0

Pucynok 5.2.1 — I'paduk ans onpeneneHus BenuuuHs! koddduimenta K

Jlns OXDHOPSAHBIX ONOpP J[ONMYyCKAeTCs MCMOJb30BaThb PACUETHYID CXEMYy C JKECTKHM
3aKperIieHHeM CTEepKHEeH Ha pacCTOSHUM Lj, OT HHM3a purens. YCWIHS B TaKUX CTEP)KHSX BbILIe
YPOBHsI 3aKpEIUIeHHs] MOJy4YaloT HENOCPEICTBEHHO M3 CTATHYECKOro pacdera. YCHIHS B CBasiX
OIIOPBI HIDKE YPOBHSI 3aKPEIUIEHHs OMy4aloT COrJIAacHo 1. 6.3.7.

Bropoii Tum. B pacuerHoit cxeme cBau (00004KM, CTONOBI) OMOpPBI PACCMAaTPHBAIOT KAk
n3rubaemble CTEP)KHM, 4YaCTUYHO MOIPY)KEHHbIE B TIPYHT. 3akpeljieHHe TaKuX CTepKHeil
MOJIEJTUPYIOT ¢ IIOMOIIBIO YIPYIUX CBSA3eH, KaK MOKa3aHo B mpuMepax m. A 2.

JIisi KOHLEBBIX OIOP, PACIOJIOKEHHBIX B TPYHTE HACHIOM, IO BbICOTE CBad (cTonba)
YYUTBIBAIOT PACIIPENECTICHHBIC TOPU30OHTAJIBHBIC HATPY3KU OT NABJICHUSA I'PYHTA.

JonyckaeTrcss TakyKe MPU OMNpenesieHHH BHYTPEHHHX YCWINHM B CEUEHHSX IUIOCKOH BIOJb
Mocta (OOHOPSIOHOW) OIOpBI, PACHONOKEHHBIX BbIIIE PACYETHOM MOBEPXHOCTH IPYHTA,
paccMaTpuBaTh €€ KaK CTEP>KEHb, 3a/1€JIaHHbII B IPYHT HA YPOBHE €r0 PacyeTHOH nosepxHoctu. B
oflueM ciydae Ha OMOPY B NPOAOJBHOM HANpPaBlIeHWM AEHCTBYIOT HM3rHOarOIuii MOMEHT M,
BepTHKAbHAs cuia IV, ropusoHTaIbHAs cuia H, NpriIoKeHHbIE K ee Bepxy. JIJisi KOHLIEBBIX OMOp MO
BeICOTe cBau (cTonmba) MOIyT JEHCTBOBATH paclpenesieHHble T[OPH3OHTAJbHbIE HArpy3kKd OT

IaBJICHNS TPYHTA.

T'opusoHTaBHBIE CHIIBL, AEHCTBYIOINIE HA ONHOPANHYIO ONOpPY BIOJb MOCTA, PAaCIPENEIIOT

TIOPOBHY ME3K/1y BCEMH CBasIMH.
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3a pacyeTHyI0 MOBEPXHOCTb IPYHTA MPUHUMAIOT YPOBEHb ero (HakTHUeCKOl MOBEPXHOCTHU (C
y4ETOM pa3MbIBa Mpy HEOOXOAUMOCTH). [l KOHIIEBBIX OMNOP, PACHONIOKEHHBIX B TEJIE MOAXOXHOH
HAaCBINH, PACYETHON MMOBEPXHOCTHIO I'PYHTA SIBISIETCS YPOBEHb €CTECTBEHHOH MOBEPXHOCTH 3EMIIH
(c y4eToM cpe3kw, eciii TakoBasi mpousBoawiack). Ilpy Hanuumm cnaboro BepxHEro Closi IpyHTa
(un, Topd, TEKyuMe WM TEKy4YeIUIAaCTHYHbIE TJIHHBI, CYIJIMHKH, CyIE€CH) 3a pAaCYETHYIO
HOBEPXHOCTb IPUHUMAIOT MOJOLIBY 3TOTO CIOSL.

ITpu pacuere omqHOPsIAHON OMOPEI B IONEPEYHOM HAIPABJIEHHH, T.€. B INIOCKOCTH OIMOPBL, TIPU
onpeneneHNd BHYTPEHHUX YCHNIHII €€ paccMaTpHUBAIOT Kak CTATHYECKH HEONpPENENIHMYIO paMy,
CTOMKM KOTOpPOH HMEIOT XXECTKYI0 3aJeNIKy Ha YpOBHE pacdeTHOil MOBepXHOCTH rpyHTa. B
pe3yJbTaTe CTaTHYECKOTO pacuera paMbl ONpeNeNsioT BHYTpeHHHe ycunus (u3rubarouye
MOMEHTBI, MPOJONbHbIE W MOMEpeuHble CHJIBI) B CEUEHHUSX pDHUresis, a Tak:ke B CEUEHHsAX CBaii
(0bos10uek, cTONOOB), PaCMONIOKEHHBIX BBIIIE PACYETHON MMOBEPXHOCTH IPYHTA.

Ilpu onpeneneHun BHYTPEHHUX YCUIMN B IMPOCTPAHCTBEHHOH ONOpE, UMEIOIIEH HECKOJIBKO
pIoB CBaii Kak BAOJIb, TaK U MOMEPEK OCH MOCTA, €€ MOXHO Pa3leNUTb HAa OT/ENbHbIC MIOCKHE

paMeL

OnpeneJienne ycuiinii B rHOKHX onopax

5.2.3 MocThl ¢ THOKMMU OIIOpaMU MOTYT OBITh BBITOJHEHBI B BUE MHOTONPOJIETHBIX CHCTEM
C pa3pe3HbIMH OAIOYHBIMH MPOJICTHBIMU CTPOSHUSMH, HEPa3pe3HbIMU H PAMHOM KOHCTPYKIMH.

B mocrax ¢ paspe3HbIMH U Hepa3pe3HbIMU OaJIOUHBIMU OPOJIETHBIMH CTPOSHHAMH 00a KOHILIA
KaXXJIOTO TPOJISTHOTO CTPOEHHS MOTIYT ONUPAThCsS HA OMOPHl 4epe3 LIAPHHUPHO HEMOABHXKHBIE
ONOpHBIE uacTH, pe3uHoBble omopHele uactd (POYU) wunm (nmpu HeOONBIIMX IPOJETax)
HETIOCPEACTBEHHO Ha pHrenb. B MocTax pamHONM KOHCTPYKIHM IPOJETHBIE CTPOEHHs XKECTKO
00beTMHEHBI C BEPXOM OIIOP.

MocTb! ¢ rHOKHMHU OTIOPaMH MOTYT OBbITH OAHOCEKLIMOHHBIMU M MHOTOCEKIIMOHHBIMH, KaXKIas
CeKIMs] KOTOPBIX paboTaeT Ha BOCIPHATHE TOPH30HTAJNBHBIX CHJI CaMOCTOSTENbHO. PasOuBka Ha
CeKLIMH OCYLIEeCTBISIETCS] MyTeM NPHUMEHEHHUs] CIBOEHHBIX IUIOCKHX OIOpP C pas3[elbHbIMH
HacaJKkaMu (TeMIepaTypHBIX omop). B cocTtaB kakmod CeKIUM, KaK MPaBHUJIO, BXOAWUT aHKEPHas
ornopa. OGBIMHO TaKHe OIOPBI SBISIOTCS ABYXPSOHBIMY, CBay B HUX 0OBbeIUHEHb! OOIeH HacaaKoil
(pucyHok 5.2.2).

Kaxkgas cekiusi BIOJb MOCTa IpeCTaBisieT cO0Of MHOTOMPOJIETHYIO pPaMy C SKECTKHM
pureneM B BHAE NPOJIETHBIX CTPOCHHM W OTHOCUTENBHO TOHKHMHU CTOIkaMu (PHCYHOK 5.2.3).
ComnpsikeHHe CMEXHBIX pureiieil Mexay coOoi pureneil IpUHIMAeTCs Pas3ieNbHbIM NP Pa3pe3HbIX
MPOJIETHBIX CTPOEHMSIX MJIM LIAPHUPHBIM [TPH TEMIIEPATypHO-Hepa3pe3HbIxX cucteMax. Conpsikenue

pureseii co CTOMKaMH IPHHUMAETCs [apHAPHEIM (63 3amenkn).
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Pucynok 5.2.2 — Cxema MocTa ¢ THOKUMU OIIOPaMH:

1 — TemniepaTypHasi OIIopa; 2 — aHKepHasl oropa
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PucyHok 5.2.3 — CxeMsblI k pacueTy THOKHX Omop:
a — cxeMa MocCTa;, 6 — pacyeTHasi cXxema IpH JeHCTBHH MPOROJIbHBIX TOPU30HTANILHBIX HArPy30K; 6 —

pacdeTHast cxeMa K OMpeAeNeHHIO YCHIMI B OTIOpax OT U3MEHEHHS TEMIIEPaTyphbl
5.2.4 Ha cexuuio AeiiCTByeT npoaojbHas cuna 7, BbI3bIBaeMasi TOPMOKEHHEM U U3MEHEHHEM

Temmepatypsl. Cuiny 7' MOXHO CUHTaTh NPHIIOAKEHHOIH K BEepXy HaCaJOK.
Ilepenady ropU3OHTAJNbHBIX YCHUJIMH Ha OMOpPBI B Cllyyae ONHUPAHMs IMPOJIETHBIX CTPOCHUH
yepe3 HEMOABH)KHBIE OTNIOPHBbIE YaCTU MM HETIOCPENCTBEHHO Ha purenb npuHumarT 100%, a npu

onupannu yepe3 POU — nponopuuoHanbHO peakTHBHOMY YCHIIHIO Sp, KH (KIC), BO3HHKAIOLIEMY B
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PE3UHOBBLIX OIOPHBIX YaCTAX BCJICACTBHUEC CONPOTUBJICHUSI UX CABUTY U OIpenesieMoOMy 110
Gdopmyne
S, =084G/a, (5.2.5)

rae  — mepeMeIleHus B ONOPHBIX YaCTsAX OT FOPU3OHTANBHBIX YCUIMI, M;  — CyMMapHasi TOJIIHHA
CJIOEB PE3UHBI, M; A — IUIOLIA/(b PE3MHOBOIl OMOPHOI YaCTH MJIM HECKOJIbKMX OIOPHBIX HacTed B
Cllydae PAacIIOJIOXKEHUs UX PSANOM IO ONHMM KOHLOM Oaiiky (IPUHUMAKOT B M2, ecou MOy b
cnsura G — B MIIa, u B cM’, ecmi G — B krc/eM?); G — MOZy/Ib CIBHTA, 3HAYCHHS KOTOPOTO IPH
OTIPENeIeHNH PACUETHBIX BEJIMYMH MPOIOJBHBIX YCHIINH 3aBHCST OT HOPMATHBHON TEMIEPaTypbl
BO3/lyXa OKpY>KaloIleil cpeqpl U MPUHUMAIOT AJISl YIOTPEOIsieMbIX MapoK pe3nHbl 1o Tabmune 6.13
[9].

IIpu umcnennerx pacuerax POU mopmenupyrooT ynpyroil CBsi3pl0 B COOTBETCTBHH C
pexomeHmarmsamu 1. A. 1.

Honyckaerca nng POU npuHuMaTh BEeNTHUNHY HEpenaBaeMOro Ha OMNOPY TOPHU3OHTAJIBHOIO
yeunus B pazmepe 50% OT ero moJHOMN BEeJTHYHHBL.

5.2.5 Tlpu ommpaHmm OajoOK MPOJIETHBIX CTPOSHHII Ha T'MOKHME ONOpBI uepe3 INAPHUPHO
HETIONBIDKHBIE ONOPHBIE YACTH MU HEMOCPEACTBEHHO HAa pPHTeNb TOPHU3OHTaibHas cuna H,,
TPIJIOJKEHHAS K BEPXY i-Off OIOpbI, MOXKET ObITh BBIYMCICHA NPOIIOPLIMOHATIBHO KECTKOCTSM OTOp

CCKIIUH

k
H, :c,.T/ S, (5.2.6)

e ¢; — K03 GUIHUEHT JKeCTKOCTH i-0i1 OTMOpPHI
¢, =3E], /I, (52.7)

EJ; — cyMmapHas >KeCTKOCTb IMOMEPEYHbIX CeYeHHil BCeX CBaif OMOpbI, A; — pacueTHas BLICOTA
onopbl, onpexesiemMas 1o dopmye (5.2.4).

PacuerHyo BBICOTY OMOpBI /2 MOXHO MPHONIHKEHHO MpuHATHL 1O dopmyne (6.3.1), a misa
OIHOPSAIHBIX ONOP — C Y4ETOM IIyOUHBI 33/I€JIKH CBaM B IPYHTe Ha BenuuuHy 6d, rae d — nuameTp
cronba unu o0OJOYKH, pasMep CTOPOHBI CBaH MPSIMOYTOJNBHOTO CEUCHHWs, MEPIEHAHKYIAPHOM
HAamnpaBJIeHHIO 13ruba.

Ecnun xoodduuueHTs xecTKOCTH ¢; BCEX OMOp OOWHAKOBBI, TO MPOAONbHBIE YCHIIHS
pachpenensTcs Mexay ornopaMu HopoBHy. Eciu i-s1 omopa HMeeT jKeCTKOCTh 3HAUMTENBHO GoJbLue
AKECTKOCTell Apyrux omop, To JOMyCKAETCs BCe MPOMONBbHOE YCHIIME IIePeaaBaTh Ha 3Ty OMOpY, T.€.
H =T

MoMeHT B MecTe YCIIOBHOH 3a/I€JIKH CBat OMHOPSIHON OMOPBI OT FOPH3OHTANBHBIX CHII
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M, =Hh,. (5.2.8)

1 [t

B cBae MOXeT Take BOSHHKATh H3rHOAIOMUIl MOMEHT M,; OT BHELICHTPEHHO MPHIIOKEHHOTO
OTHOCHTEJIbHO OCH CBaHl BEPTHKAILHOTO OMOPHOTO JiaBjieHHsi } OT MOCTOSIHHBIX W BPEMEHHBIX

HArpy30K OT OIHPAIOIIHUXCS HPOJIETHBIX CTPOEHHIA
M, =Ve, 529
rJIe € — PacCTOSIHUE OT JINHUM J1eHCTBHUsI OMOPHOrO NaBJIEHHS 1O OCH CBAH.
PacuerHas cxema aHKEPHOH OMOPBI MOXET OBITb NPEICTAaBIEHAa PaMOii, CTOMKH KOTOpOii

o0benuHeHBl a0CONIOTHO JKECTKMM pureneM (pucyHok 5.2.4, a). Ilpu Takom pomyueHAu

K03 PUIKEHT KECTKOCTH aHKEPHOH Oropbl OyIeT paBeH 3¢;.
H Hh
a)Tr——‘u

8) ==—= b) ——— &
|

" =
b b % ,

777
Jnopa M

Pucynok 5.2.4 — CxeMbl K OIPENeNeHI0 H3THOAOMNX MOMEHTOB B CBAsIX aHKEPHBIX OIOP:

a — cXeMa OIophl; 0 — NeOpMHUPOBAHHEII BUX ONIOPEI, 6 — 3MOPa H3THOAIOIIMX MOMEHTOB

B cBasix aHKepHBIX OIOP NPU abCONOTHO JKECTKOM PHUrelie B MECTax 3a/ICJIKH CBail M B MeCTax

COEMHEHUs MX C HacagKoH (PHCYHOK 5.2.4, 6) BOSHHKAIOT H3THOAIOIHE MOMEHTBI

YL (52.10)

4y

52.6 B Mocrax ¢ THOKHMH CTOE€YHBIMHM OIOPaMH, ONHPAIOIMMHUCS Ha (YHIAMEHTHI,

JKECTKOCTb OHOPSITHOI OMOPBI MOKHO BBIYHCIIUTD O opMyie

3E,J,-0,125b,
[o—
" 3E,Jk, (h +hy,)’ +012507D;°

(5.2.11)

rae h; — BBICOTA CTOMKH, u3MepsiemMast 1o obpesa ¢yHnameHTa; fy; — BbicoTa pyHnamenra; EuJ; —
CyMMapHasi XeCTKOCTb BCE€X CTOEK Omopel, k; — KoO3((dHLHMEHT, 3aBHUCAIMHA OT OTHOLICHHA
pasmepoB cTopoH dynnamenta Ly/by (Lg — pasmep dyHmamenTa nonepek ocu MocTa, by — pasmep

(dbyHIaMeHTa BOOJNb OCH MOCTa) M MPHHUMAEMBlii o rpaduky pucyHka 5.2.6.
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st ankepHbix onop B popmyte (5.2.8) BMecTo BenuuuHsl 3F4J; npuaumatot 24£J;.

06

! TN

f 2 3 %5
Lot bp —

PucyHok 5.2.6 — I'paduk nist onpenenenns BennyunH koddduuuenra k;

5.2.7 Mocrel, B KOTOPBIX OMOPHI B BHAE M'MOKHX TOHKHX CTEHOK HJIH TUIOCKHX PaM JKECTKO
COEIMHEHBI C MPOJIETHBIM CTPoeHHeM (pUCYHOK 5.2.7, a), ciefyeTr paccMaTpuUBaTh KaKk PaMHbIE C
OTHOCHTEJIbHO JKECTKUM puresieM W rMOKMMH CTOWKaMu, 3a/ieflaHHbIMU B (yHIaMeHT. PacuerHas
cXeMa TaKoro MOCTa MpHBEAEHa Ha pucyHKe 5.2.7, 6. Jlomyckaercs 3ale/Ky CTOeK B ()yHIaMEHTHI

OpUHATE abCOJIIOTHO JKeCTKOil. Pacder Takmx COOpyXeHHH Ieecoo0pasHO  BBINONHSATH

YHUCJICHHbIMH METOdaMH.

a) h},l |'
B i
H_‘w_
b
I s T o
Te
< Le € le £ pER
Ty | —lw’T '
W S LT S

Pucynok 5.2.7 — CxeMsl K pacueTy ruOKHX OIOp, KECTKO COSIMHEHHBIX C IIPOJIETHBIMU

CTPOSHUAMH: @ — OOLIMI BUA MOCTA; 6 — pacdeTHas cxema

5.2.8 Ycuue, epenaBaeMoe Ha -0 OTOpY OT U3MEHEHHH TeMIIepaTypsl, OYAET paBHO:
Em‘ = CzAn‘ = czaAl(xi _'xO) . (5212)
roe o = 0,00001 — ko3hpuLHEHT NIMHENHOTO TEMIEPATyPHOIO PACIINpEHHs XkKene300eToHa; A7 —

pacHeTHOe M3MEHEHHE TeMIIepaTypsl, IpHHUMaeMoe Mo M. 5.2.9; X; — pacCTOSHUE OT CEPEoMHBI
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JUIMHBI CEKIMM MOCTa IO pPacCMaTpHBacMOH OMOpbl (JUIA OIOp, PACIONOKEHHBIX CJIEBA OT
CepeuHbl CeKImH, X; > 0, IJ Omop, pacmoNOXeHHBIX cmpasa, X; < 0); Xo — paccTOsHHE OT
CepeHbI CEKIHUH O TOYKH, KOTOpas NPH H3MEHEHHH TEMIEPaTypbl OCTAETCsSl HEMOIBIKHOM

(pucyHok 5.2.3, 8), u onpeaessieMoe mo hopMmy.ie:

k k
X, —ZCIx,/ch ) (5.2.13)
1 1

Ecm omHa M3 omop HMMeeT JKeCTKOCTb, 3HAYHUTENbHO OOJNBIIYIO IO CPAaBHEHHIO ¢ APYTHMMH
OMopamu, TO OHA OCTAHETCS NMPHU M3MEHEHUH TEMIIEPATYphl HENOABKKHOM. PaccrosaHue x; cienyer
OTCYMTBIBATh OT 3TOM OMOPLI pH Xo = 0.

5.2.9 PacueTHasd pa3sHOCTb TEMIIEPATyp, BBI3BIBAIOINAS JOMOJHUTEIbHBIE YCUIUSA B PaMHOI

KOHCTpPYKLMH, Oy/ieT paBHa:

At=t  —t, wnm A=t —t,

3,T nx

(5.2.14)

T2

rae ;7 — TEMNEpaTypa 3aMbIKaHUs PAMHOM KOHCTPYKLMHY; L, U I, x — HOPMATUBHBIE TEMIIEPATYPHI
BO37IyXa B TEIUIOE H XOJIOIHOE BPeMs [0Zla COOTBETCTBEHHO.
HopmaTtusHBIE TeMmepaTypbl BO3AyXa B TEIUIOE f,T U XOJONHOE 1,x BpeMs roja cienyer
NPUHUMATDh PABHBIMU!
a) [T TUNOBBIX MPOEKTOB M MPOEKTOB 1 IOBTOPHOrO MPUMEHEHHUS:
UL KOHCTPYKUMH, DpeJHa3sHauYeHHBIX MAJ pailOoHOB C pPacyeTHOH MHHHMAJIBHON
TeMIIepaTypoii Bosayxa Hike munyc 40°C,
= 40°C , t,x = -50°C ;
IUIs1 KOHCTPYKLHH, NPeJHa3HAYEHHBIX UL OCTAJIbHBIX PailOHOB,
t,1=40°C, 1,x=-40°C;

6) U1 HHAMBUAYAJIBHBIX IPOCKTOB
thy=tvnt+ 7T, (5.2.15)

rae fyi — CPeAHss TeMmeparypa BO3[yxXa CaMOro »Kapkoro mecsua, npuHumaemas mo [11]; 7 -
MOCTOSIHHAs BENWYMHA JUsl ONpEAeNICHHs] TEeMIeparypbl BO3Ayxa Hauboiee >XapKux CyTOK,
TIPUHUMaeMas 1o kapte uzonmunmii [11], °C.

HopmarusHyio Temmepatypy sl MHAMBUAYAIbHbIX INPOEKTOB #,x TNPHHUMAIOT DPaBHOH
pacueTHOl MHMHHMAJILHON TeMIlepaType BO3lyXa B pailOHE CTPOUTENBCTBA B COOTBETCTBHU C
TpeboBanusimu [11] ¢ 00eCTIEUEHHOCTHIO JUIst OETOHHBIX M KENE300€TOHHBIX KOHCTpyKumit 0,92. 3a
PacyYETHYIO MUHHMAJIbHYIO TEMIIEPAaTyPy NPHHUMAIOT CPEAHIOI0 TEMIEPATypy Hanboee XONoaHOH

MATHOHCBKHA.
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TemnepaTypbl 3aMblkaHHs KOHCTPYKILUI, €CIM OHH HEU3BECTHBI, JOMYCKAeTCsl NMPHHHUMATb

paBHbIMI/IZ
fr=t,7-15°C;  tix=tx+15°C. (5.2.16)

3ambikaHue (OMOHOJIMYHMBAHHUE) JKeJIe300€TOHHBIX KOHCTPYKLHI NPOU3BOAAT, KaK MpaBIo, B

Terutoe Bpemst. TeMnepaTypy 3aMbIKaHHs OACYMTHIBAIOT MO (GopMyITe
t,. =t —15, (5.2.17)

T.€. IUIs1 TUIIOBBIX KOHCTPYKIMi OHa Oyzmer pasHa 25°.
Ipu noHmKeHUH TeMIepaTypsl I THIOBBIX KOHCTPYKLuiA Af Oymer paBHa 75° wiu 65° B

3aBHCHMOCTH OT PaifOHa MECTHOCTH, a PH MOBBILIEHHH TeMIepaTypbl — 15°.
5.3 OcobennocTu pacyera rpy3onoibeMHOCTH KOHUEBBIX OO

O0mHe moJIoKeHHs

5.3.1 PexoMeHmaumu 3TOro pasfena KacaloTcs ONMpENeNeHHs IPy30NOIbEMHOCTH KOHLEBBIX
omop (ycroeB) HO MPOYHOCTH W YCTOWYMBOCTH (OpMbI. PacueTel rpy3onogbeMHOCTH (B
HEeoOXOOUMBIX CIIy4asx) IO YCTONYMBOCTH MPOTHB OMPOKHIBIBAHUS W CIOBUIY [0 CPYHTY
OCHOBaHMs BBIIOJHAIOT [0 OTAENBHO pa3pabaThlBa€MBIM METOJMKAM Ha OCHOBE oOmiei
METOZOJOTHY OIpeneneHus rpysonogbeMHocTH ([2]) ¢ HCNONB30BaHHEM COOTBETCTBYIOLIMX
nosioxkeHuit raBel 11 [9] 1 M3BECTHBIX peKOMEHIAIIMH, HATPUMED, TPHIIOKeHus 2 [6].

53.2 B pacuerax »xene300€TOHHBIX CKBO3HBIX, TOHKOCTEHHBIX M CTOEYHBIX OIOp s
Harpy3kd OT TPAHCIIOPTHBIX CPEINCTB YYHMTHIBAIOT aAnHamudeckuit koddouument (1+p)>10.
Oco0eHHOCTH  3KCIUIyaTalldd ¢ BO3BENEHMS] KOHCTPYKLHM  YUHTHIBAIOT C  [OMOLIBIO
K03 (PULHEHTOB yCIoBUM paboThl 71, BENMYMHBI KOTOPbIX KM YCIOBHS HCIIOJAB30BAHHS B
KOHKPETHBIX pacdeTax, IPUBECHbI B IPABUIIAX MPOSKTHPOBAHUSL.

5.3.3 PacuerHble ceueHwust /sl KOHLEBBIX OMOP HA3HAYAIOT B YPOBHe oOpe3a (pyHIaMeHTa,
MecTaX M3MEHEHHUS Pa3MEepOB CEUCHUI Tena Omophl, il Oe3pOCTBEPKOBBIX KOHIIEBBIX OIOp — B
MECTax CONPSDKEHHs CBall C puresneM U B MecTax HaHOONbIIMX M3rMOAIOIIMX MOMEHTOB B CBasX, a
JUTA CTOGUHBIX KOHLIEBBIX OMOpP — B MECTax COMpsbKeHus cToek (cTonboB, cBaif) ¢ pureieM
(byHnaMeHTOM.

KoHnessie 0mope! pacCUUTHIBAIOT TOJIBKO B IIPOJOJIBHOM K OCH MOCTA HAIIPABJICHHH.

Harpyslm U CHJIBI, ).ICﬁCTBlel].[HC HAa KOHLCBYIO OIIOPY, H HX COYCTAHUSA

5.3.4 Tlpu ompeneneHUM BHYTPEHHUX YCUJIUN B CEUEHUSIX KOHLEBBIX ONOP YUUTBHIBAIOT

JIeHiCTBUE CIENYIOIIUX CHI:
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BEPTHKANBHBIX (pUCYHOK 5.3.1):

- COOCTBEHHBII BEC 3JIEMEHTOB OIOPHI,

- OTOPHOE J1aBJieHHe V, OT Beca MPOJNETHOrO CTPOEHHS C SIEMEHTaMH MOCTOBOTO MONIOTHA C
YYETOM HMEIOIUXCS HAa HEM MPUCIOCOOJIEHHH u O0yCTpOMCTB (CMOTPOBBIX MPHCIOCOOJIEHHIA,
OCBETHTEJIbHBIX YCTPOMCTB, Pa3iMYHbIX KOMMYHHKALMHA M T.IL), JJSI HEPa3pEe3HbIX MPOJIETHBIX
CTPOEHHUI! LesIeCOO0OPa3HO ONPEAENSATH C YUE€TOM Criocoba Mponu3BOACTBa paborT;

- BEPTUKAJIbLHOE ONMOPHOE JaBliCHWE J, OT BPEMEHHBIX HArPY30K, HAXOMSIUMXCS Ha
TIPOJIETHOM CTPOEHHH,

- BEPTUKAJIPHOE ONOPHOE [aBJIEHHE ), OT IeLIEeXOAHBIX HArpy3oK, HaXOHALIMXCA Ha
IIPOJIETHOM CTPOCHUU,

- BEPTHKAJBHOE ABJICHHE OT BPEMEHHOI Harpy3kH, HaXOAAIIENcst Ha KOHLIEBOIt onope, V.,

- BEpPTHKaJIbHOE faBieHue G, OT COOCTBEHHOIO BeCa IPYHTa,

FOpI/I3OHTaJ'lebIX IPOOOJIbHBIX

- IPOROIbHAsS CUJIa, BhI3bIBaeMas TOPMOKEHHEM MOABHKHBIX Harpysox, 7,

- GOKOBOE JABIIEHHE Phgx OT BPEMEHHOI HArpy3KH, HAXONAIIEHCA HA HACBIIH,

- OOKOBO€ HaBJICHHE Pjgx OT COOCTBEHHOTO BECA IPYHTA.

T'OpH30OHTANIbHOE NaBjieHHE TPYHTA Ha OOCHITHYIO KOHLEBYIO OMOPY CO CTOPOHBI MpojieTa
ZOTyCKAETCsl HE YINTHIBATD.

B MaccHBHBIX OETOHHBIX YCTOSIX BHYTPEHHHE VCHJIHs (BEPTHUKAJbHYIO M TOPH3OHTAIBHYIO
CHJIBI U I/ISFH6aIOH_[I/II\/'I MOMeHT) B 60.]'[I)I_HHHCTBe CJIyJacB AOCTATOYHO ONPENCIIUTL JTUIIb B ICHTPE
TSDKECTH CeueHust o o0pesy hyHIameHTa.

5.3.5 JInst K&KIOTO CeueHUs] pacCMAaTPHUBAIOT KOMOMHAIIMKM HArpy30K KaK JJisi BHEIIEHTPEHHO
CKAaTbIX 3JEMEHTOB ONOP — BBI3BIBAIOINME HAMOONBLIYIO MPOAONBHYIO CHUIY Npax H
COOTBETCTBYIOLIMI el u3rmbaromuii MOMEHT M, HaubOonpimuwii wsrubarommii MOMEHT M. 4
COOTBETCTBYIOIIYIO €My MPOAOJbHAs Cuja N; MUHUMAIBHYIO CHJIY Npin U COOTBETCTBYIOLINH eif

M3rudaromuii MOMeHT M.

5.3.6 IIpy BLINOJHEHNN WHXKCHEPHBIX PACUETOB AN ONpPEHeNCHHS BHYTPEHHHX YCHIIHH B
MacCHBHOM YCTO€ OT COOCTBEHHOTO Beca €ro pa3OUBAIOT Ha OTAENbHbIE OJIOKH MO BO3MOXKHOCTH
mpocToii (OPMBI U OTPEAENIOT Bec Kaxnoro 6isoka (pucyHox 5.3.1, @). Ilpu cOOpHBIX KOHLIEBBIX
OIopax CTOEYHOrO WM CBANHOTO THUIA BEC KOHCTPYKLUH CKIIAIBIBACTCA U3 BECOB €€ OTHEIBbHBIX
aeMeHTOB (PUCYHOK 5.3.1, 6, 6, THe n — KOJTMYECTBO CTOEK MM CBai). M3rubaroiie MOMEHTHI B
CCUYCHUSAX KOHHCBOﬁ OMOpbI, OHNPEACIAT YMHOXEHHEM OT Ka}I(HOfI COCTaBJ’[ﬂIOH.[efI BEC
KOHCTPYKIMU cuibl (G; Ha paccTOSHUE IO BEPTHKANBHOM JIMHHMH, MPOXOMSINEeH dYepe3 LEHTP

TSOKECTH PaCCMaTPUBACMOT0 CEYCHUSA.

29



O/IM 218.4.028-2016

VYcunusi B 3JIeMEHTax KOHLIEBBIX OMOP KO3JIOBOTO (CTOEYHOI0) THIIA M CBAifHBIX KOHCTPYKLHIA
OMpENeNnAlOT KaK B IUIOCKOM CTaTHYECKH HEONpPENENMMON pame HpH KECTKOH 3afeike CTOeK B
¢dyHnamenT u B mkadHO# 010k, TIpu 3TOM BCe CHITbI, IPUJIOKEHHBIE K OMOpE Bhille MoadepMeHHOI
IUIMTBI 3aMEHSIOT TOPU3OHTANbHON cuioil A, BepTHUKaNbHOM cuioil N u n3rubaromuM MOMEHTOM
M, npunoxeHHbIMH B LeHTpe mnoadepMeHHoll mumThl (purens pamel) (pucyHok 5.3.1, 2).
JIOIIONHUTENIPHO YYUTBHIBAIOT YCHINA OT PACIpPEACNICHHBIX MO BBICOTE CTOEK (CBaii) Harpy3ok OT
COOCTBEHHOTO Beca IPYHTA pjg U OT [ABIEHUA Djg, BHI3BIBAEMOrO BPEMEHHBIMH HArpy3Kami Ha
npusme oOpyIeHus. DMOpbl P, U Py, Ha pucyHKe 5.3.1, 2 MOKa3aHBI B YHPOIIEHHOM BHJIE.
®DakTUUeCKUl BUJ STHX SMIOP 3aBHCUT OT T€OMETPHYECKHX Pa3MEPOB OTAEIBHBIX DJIEMEHTOB

OTIOPBI U BYIa BPEMEHHBIX HAIPY30K C YHYETOM UX PACIONIOKEHHs Ha IPU3Me OOpYIIeHHUSI.

a)

8 T ;v.,,

| Spndedanhen |

WY
o
=
-4

L —

Pucynox 5.3.1 — CxeMbl K pacd4eTy KOHIIEBBIX OIMOP: @ — CHJIBL, ASHCTBYIOIHAE HA MACCHBHBIHA
YCTOM; 6 — CHIIBL, ISHCTBYIOMINE Ha CTOCYHYIO OIIOPY; 6 — CHIIBL, ACHCTBYIOMHKE HAa CBAHHYIO OHOPY;

2 — pacueTHasl CXeMa CTOEYHOU U CBalHOM KOHLIEBBIX OIOP

IIpu pacyere ceueHuit y HA3a CTOHKHM WJIM CBaW K 3HAYCHHSIM IPOAOJIBHOH CHJIbI JOOABISIOT
BEC CTOMKH (CBaH).
Pacuer BenyT no ¢opmynam paszgena 6.3 kak Amst 6€3pOCTBEPKOBBIX MM FHOKHX OMOp, HO C

Y4€TOM IrOPU3OHTAJIBHBIX HAIPY30K OT AABJICHUA IPYHTA.
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5.3.7 Ilpu wWCOONB30OBAHUM YMCICHHBIX METOINOB PEKOMEHAALMM II0 MOZEIHPOBAHHIO
KOHIIEBBIX OIIOpP OOJIETYEHHOTO THIA NpHBEACHbI B TpuiokeHun A. ITOCTOSHHBIE Harpysku K
pacueTHbIM CXeMaM IPHUKIIAALIBAIOT TAKXKE, KaK M IIPH MOBEPOYHBIX PacUeTax.

5.3.8 Ilpu onpeneneHyy BHYTPEHHUX YCHIIUI B CeUEHHSX KOHLEBBIX OMOP PacCMaTpUBAIOT
COYETaHUs Harpy30K M BO3JeHCTBHH (Tabimiua 5.3.1), KOTOpblie NOJIKHBI OOECIIEUHBATD MOJAYUCHHE
B PaCCMAaTPHBAEMBIX CEUCHHUSIX TPEX PACUETHBIX KOMOWHALMil yCWIHii, yka3aHHbIX B m. 5.1.12.

Jlpyrue coueranus pacCMaTpUBAIOT NPU HEOOXOIMMOCTH.

Tabnuya 5.3.1 — Covyeranus Harpy30K Ui paciera KOHLEBBIX OMOp, KOI(QGULHUEHTHI COYeTaHMI M

1 K03 HULHUEHTBI HATEXKHOCTH Y7

HauMeHOBaHHe HAPY30K 1 CoueTaHue HAarPy30K is pacyueTa BIOIb MOCTa
BO3IENCTBHI la ‘ 16 | 2a | 26 | 3a | 36

BepTukanbHbie Harpy3ku

CobcTBeHHbIM BEC onopeL,| v | v7>1,0 | v7> 1,0 0,9 0,9 v>1,0 | > 1,0
HPOJIETHOTO CTPOCHNS u

MOCTOBOT'O OJIOTHA N ! ! ! ! ! !
Cobcreenneiii Bec rpynta Gr Ha| vr | 7> 1,0 | y> 1,0 | v>1,0 | %> 1,0 0,9 0,9
obpesax pyHnameHTa n 1 1 1 1 1 1
Harpyska or mnewexono Hal vy | v> 1,0 [ y> 1,0 [ v>1,0 [ v> 1,0 0,9 0,9
TpOTETHOM CTpoeHHU’ n 0,7 0,7 - - 0,7 0,7
MakcumanbHOE — NaBlEHHE  OT| yr Yr Yr - - ¥r Yr
TPAHCTIOPTHBIX cpelncm Ha . 07 07 ] . 0.7 0.7
TIPOJIETHOM CTPOEHHH

MuHuManibHOe — IaBiieHHe  OT| yr - - Yr Y - -
TPAHCTIOPTHBIX ~ CPEACTB  Ha . 0.7 0.7

TPOJIETHOM CTPOCHHHU

T'opusoHTanbHbIE HArPY3KH

BokoBoe nasnenne ot Beca| Y, | v> 1,0 | v> 1,0 [ v>1,0 | y> 1,0 0,7 0,7
TPYHTa HACBIIH Ppgx n 1 1 1 1 1 1

@ | =05 | =0n5° | =@u5% | = 5% | = nt5%| = 0ut5°
Bokosoe maBnenne rpynta or| vy | y> 1,0 [ v> 1,0 [ v>1,0 [ y> 1,0 0,8 0,8
TPAHCIOPTHRIX ~ CPEACTB  HA| p 0,8 0,8 0,8 0,8 0,8 0,8
npu3Me oOpyLIeHHs 0 | =0r5° | =0m5° | =050 | = 050 | = @50 | = gt 5°
Cuna TOPMOXKEHHS Ha| vr | v7> 1,0 - v>1,0 - > 1,0 -
EEZJ;:IZOM CTPOEHHH B CTOPOHY N 0.7 i 0.7 ] 0.7 ]
Cuna TOPMO>KEHHs Hal Yy - Yr> 1,0 - Y>1,0 - vr>1,0
NPONETHOM CTPOCHUH B CTOPOHY N ] 0.7 ] 0.7 ] 0.7

HaCbIITH
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Ilpumedanus: 1. MakcuManbHOMY 3HAUEHUIO OMIOPHOM peakiuy OT BPEMEHHOI Harpys3ku
Ha TNPOJETHOM CTPOCHHH COOTBETCTBYET 3arpy>KCHUE MOJIOKUTENIbHBIX YYaCTKOB IOBEPXHOCTH
(JIMHNK) BNUSIHUA HEPA3PE3HBIX MPOJIETHBIX CTPOCHHIH, MUHUMAIBHOMY — OTPHLIATENBHBIX.

2. Ilpu pa3pe3HbIX MPOJIETHBIX CTPOEHHAX COUeTaHus 2a 1 20 He YUUTHIBAIOT.

3. KoobduumenTsl HamexHOCTH MO HArpy3ke Yy /Ul MOCTOSHHBIX Harpy30K M BPEMEHHBIX
Harpy3oK MpUHUMAIOT corylacHo m.m. 5.1 u 5.3 [2].

4. TlemexonHy0 Harpy3Ky Ha npu3Me OOpYIUEHHs HE YIUTHIBAIOT.

OnpeneJienne yCHJIHH B 3JIEMEHTAX KOHIEBOH ONOPbI

Onpedenenue ycunuii om HOCMOSHHBIX HAZPY30K

5.3.9 HopMaTHBHYIO BEPTUKAJBbHYIO HAIPY3Ky OT COOCTBEHHOI'O BECa OMOPbI OMPEAENSIOT O
(daKkTHYECKUM WM MPOEKTHBIM pa3MepaM ee JJIEMEHTOB M YacTeil KOHCTPYKLHiA C y4eToM
o0beMHbIX BecOB MaTepuayioB. Tak ke ONpENENs 0T HArpy3kd OT Beca MOCTOBOrO MOJIOTHA,
CMOTPOBBIX NPUCIIOCOOEHHUIT 1 APYTUX 00yCTPOHCTB.

Harpy3ky ot cobcTBeHHOro Beca OanOYHBIX MPOJETHBIX CTPOEHHIT MpPH ONpereaeHHH
OTIOPHBIX JABJIEHUH MOXHO NPUHHMATh PABHOMEPHO PACIIPEAENICHHOM, €CIH ee OTKJIOHEHHE OT
CpenHeil BEMMYMHBI HA OTAENBHBIX Yy4acTKaxX MO JJIMHE IMPOJIeTa, NMPUMBIKAIOLIEro K Omope, He
npesbiaer 10 %.

BepTtrkanpHOE HOPMATHBHOE NABJICHUE IPYHTA HACBHIIH Ha KOHIEBYIO ONOPY ONMpPENeIsIOT 110
dopmyne (5.1.2) [2], a ropuzoHTaIbHOE (0OKOBOE) HOPMATHBHOE AaBJieHHe rPyHTa — 1O (opmyre
(5.1.3)[2].

5.3.10 Ilpu WMHXEHEpPHBIX pacyeTax ropusoHTanpHoe (OOKOBOE) HaBlICHHE IPYHTa OT €ro

COOCTBEHHOTO Beca JOIMYCKaeTCs pacCMaTpUBaThb B BHAE COCPEHOTOUEHHOM CHIIBI  [g,
NPWIOKEHHOM Ha BbicoTe A/3 OT oOpesa (GyHAaMeHTa WM YPOBHS €CTECTBEHHOW IIOBEPXHOCTHU
IPYHTa 32 ONOPOH.
Ilpu umCIeHHOM MONETMPOBAHUN [OPHU3OHTAJIBHOE HaBlIEHHE TPYHTa IenecoobpasHoO
HNPHHUMATD B BHIIE HEPABHOMEPHO PACIIPEAEIEHHOM HArPy3KH, OmpenessieMoii o popmyJe (5.1.3) [2].
5.3.11 Ilpu HeOAMHAKOBOH MMPHUHE MAaCCHBHOTO YCTOS IO €ro BbICOTE BEIUYHHY OOKOBOTO
JIaBJIeHUsl TPYHTAa MOXHO NPMHMMATb B BHAE COCPENOTOYEHHOH CHIbL [, oOlpenenseMoil 1o
¢dopmyne
F,,=05p, hb G301

x“red >

rae b,.q — npuBeneHHast (CpeqHsisi MO BLICOTE /) LIMPUHA YCTOSl B MJIOCKOCTH 3aIHUX TPaHE, Ha

KOTOpbIe pacnpenensiercs O0OKOBOe NaBjieHUE TPyHTa,
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b _ z h’ bi
red — >
>

rae /1; — BBICOTa yYacTKa C HOCTOSTHHOMN LIHPHHOI b;.

(53.2)

5.3.12 B KOHIEBBIX ONOpPAaX CTOEYHOrO (CBAHHOrC) THMA, €CIM CyMMapHasi pacderHas
INMPUHA CTOEK (CBait) OOoJIbINE MONOBHHBI PACCTOSHUS MEXIY BHEILIHNMH TPaHsAMH CTOEK (CBaii) B,
3a PaCUETHYIO INMPHHY ONOPbI HAa y4aCTKe CTOEK (CBaif) IPUHUMAIOT BenuunHy B (pucyHok 5.3.2,
a). B IpoTHBHOM CiTy4ae 3a pacUeTHYIO LIMPHHY OMOPbI HA 3TOM YYacTKe MPUHUMAIOT b = nb. (n —
KOJIMYECTBO CBali MJIM CTOECK B OHOM MONIEPEYHOM Psifly yCTOsl, b.— pacueTHasl IIUPHHA OIHOMN CBau

WM CTOMKM, MPHHUMaeMasi PAaBHO! yIBOCHHOH ee (pakTHUeCKoil [HpUHE).

4 1 -
be be (M

' 8

Al
i

Pucynok 5.3.2 — CxeMbl K ONPEAEICHNIO PACYETHOMH LHPUHBI KOHIIEBOH OIOPHI:

a — CTOEYHOro THIA, 6 — YCTOH C MpoeMaMu

AHaJIOrMYHO MOCTYMAT C MACCUBHBIMM YCTOSIMM, UMEIOIIMMH NPOeMbl (pUCYHOK 5.3.2, 6).
Ecmu cymmapHas ImMpHHA NPOEMOB MEHBIIE MOJIOBHHBI LIMPHHBI OHOPBI B PacCMaTPHBAEMOM
CEYEeHMH, IIPOEMBI IIPU OINPENENICHNH [ABJICHHS T'PYHTAa HE YYWTHIBAIOT, T.€. B PAcyeT BBOJST
MOJIHYIO LIMPUHY OIOPBI, U3MEPAEMYIO MEX/Y €€ BHEITHUMHU IpaHsMu. IIpu HEBBINOJHEHUH STOTO

YCJIOBUS PACUETHYHO IIMPHUHY ONOPbI IPUHUMAIOT PaBHOM
b=2(B-)_b,), (533)

rae B — nonHas IMpUHA ONOpPbI (PAcCTOAHME MeXny OOKOBBIMH TIpaHsMH), Lby) — CymMMmapHas
IIMPHHA BCEX IIPOEMOB.

5.3.13 3apHsia rpaHb MACCUBHOTO YCTOSI MOXKET UMETh HAaKJIOH (pUCYHOK 5.3.3). B atom criyuae
naBJleHUe [}, CUNTAIOT NMPUIIOKEHHBIM K BEPTUKAIBHON miockoctu AB. Bec npusmer rpyara ABC
IO PUCYHKY 5.3.3 y4UTBIBAIOT KaK IIOCTOSHHYIO HArpy3Ky IpH pacdere cedeHHs mo obOpesy
dynnamenrta, a Bec mpusmbl ABB'A’ — kax [ONONHUTENbHYIO NOCTOSHHYK HArpy3Ky Ha
(byHOaMeHT.

5.3.14 TIo dopmyaam (5.1.2), (5.1.3) [2] u (5.3.1) ompenensiroT rOPU3OHTAIBHOE JABIECHHE

IPYHTa U HA MaCCHBHBIN (yHOAMEHT, €Ciy IIyOMHA ero 3ajoeHus He npesbinaer 3,0 M. B sTom
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CJIydae 3acCblllKa KOTJIOBAaHA 10N (byHHaMeHT OpeanoaaraeTCsa u3 TOro K€ rpyHTa, 9YTO U OTChINKa

88
a

|

!

S

|
] =g
A A'! g’ﬂ_

KOHYcCa HacbInu (PUCYHOK 5.3.4, ).

_[—41,__1_

i~ ¢hou

PucyHok 5.3.4 — CxeMbI K ONPEAEIECHHIO TOPH30HTAIBHOIO JABJICHHS TPYHTa Ha YCTOI mpu

rinyOune 3anoxenus Gynnamenra: a) 1o 3,0 m; 6) 6onee 3,0 M

Ecnu rinybuHa 3ajoxeHus MOmoWBbl GYHAAMEHTa NpeBbimaer 3,0 M U IPYHT COCTOUT W3
HECKOJIbKHX CJIOEB, TO OMNPENEISIIOT PaBHOAEHCTBYIOLIYI0 GOKOBOrO MABJIEHUS! KAXIOrO CJIOS
rpynra (pucynok 5.3.4, 6). Ilpm sToM OOIIyI0 TONIMHY CJIOEB TPYHTA, JIEKAIIUX BbILIE
paccMaTpmBaeMoro i-ro Cjos, 3aMEHSIOT YCIOBHOH TOJIUMHONU /y;, TIPUBENEHHOW K

XapaKTEPUCTHKAM IPYHTa 3aChIIKH 33 ONOPOH,

_ YA Ay kY Ry
Y«

(53.4)

TIE Yx, Fx — YIENBHBIA BEC IPYHTA 3aCHINKH 32 OHOPOii U BBICOTA 3aCHINKH; Y1, /1 — yIOEJbHbIH BEC U
TOJIIIMHA [TIEPBOI'0 BEPXHETO CJIOS TPYHTA.
PaBHONENCTBYIONYI0 HOPMATUBHOIO TOPU30HTAIBHOIO OOKOBOTO AABJIEHUS i-T'O CJIOS TPYHTA

OnpenerstoT no hopmyine
F=05y,h,,(h— 2,0, (53.5)
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rae Y, 4; — ylenbHbI BEC TPyHTa W TOJIIHHA i-I'O CIOS, T, — KO3 ULHUEHT HOPMATHBHOTO
TOPU3OHTAJILHOrO GOKOBOTO JaBJEHHs MPYHTA i-ro cios (onpenersitoT mo Gopmyie (5.1.4) [2] nmpu
HOPMAaTHBHOM 3HAYEHWH YIJa BHYTPEHHErO TPEHUS ¢, U i-ro ciod), b, — cpenuss wmupuHa
(yHIOaMeHTa 110 BBICOTE CJIOS.

PaccTosiHiE OT JIMHUM NENACTBUS CUIIbI F; O HU)KHEHN TIOBEPXHOCTH PACCMATPHBAEMOTO CIIOS

Z; OTIPENeIIIOT 110 hopMy e

h h +3h.
7, =—L. 1% (5.3.6)
3 h, +2h,
PacuetHoe BEPTUKAJIBHOE NaBJICHUE Gr oT CO6CTB6HHOF0 BECa IpyHTa
G, =Y,PpS =YV, 1S, (53.7)

rae /i, — BBICOTA 3aCBIIIKH, M3MepsieMasi OT Bepxa JOPOXKHOTO IIOKPBITHA IO PaccMaTPHBAEMOTO
CeueHHUs, M, Y, — HOPMATHMBHBIA yaenbHbIA Bec rpynTa, KH/M® (rc/m); Yr — ko3 duLeHT
HaJEKHOCTH K BEPTUKAIBLHOMY JABJICHUIO OT BeCa IPYHTA; S — MJIowmaas oope3os pyHaamenra, Ha

KOTOPYIO JICHCTBYET aBJICHUE, M.

Onpedenenue ycunuii om 6peMeHHbIX HAZPY30K

5.3.15 BO3MOXHBI CNEAYIOIIME CXEMbl 3arpy>KeHHs MOCTOB H TIPU3MBbI OOpyLIEHHA
BPEMEHHBIMHU HarPy3KaMH:

Cxema 1. IIponeTHoe CTpOeHHEe U MPU3MY OOPYLIEHHS 3arpy>Kal0T BPEMEHHBIMH HATPY3KaMH;
TOPU30HTAJIBHBIE CHIIBL, BEI3BIBAEMBIC TOPMOXKEHUEM, NEHCTBYIOT B CTOPOHY IIPOJIETA.

Cxema 2. IIponeTHOE CTpOEHHE 3arpy’kar0T BPEMEHHBIMH HArpy3KaMH, TOPH3OHTAJIbHBIC
CUJIbI, BBI3bIBAEMBIE TOPMOKEHUEM, NIEHCTBYIOT B CTOPOHY HACBIINH.

TpaHCIIOPTHBIE CPEACTBA PACIIOArAOT MO BCEH HIMPHHE MPOE3KeH JacTH.

ITpumeps! pacnonoxeHUs BpeMEHHBIX HArPy30K IPH Pacuerax IPy30HOXBEMHOCTH SJIEMEHTOB
KOHILIEBBIX OIIOp NPHUBENEHBI HAa pUCYHKax 5.3.5 1 5.3.6.

Pacnonoxenue narpysku AK, nokasanHoe Ha pucyHkax 5.3.5, 6 u 5.3.6, 6, 2, cooTBeTCTBYeT
3arpy’KeHHI0 1o cxeMe |, a MOKasaHHOe Ha pucyHKax 5.3.5, 6, 2 u 5.3.6, 0, e — 3arpy>KeHHIO 10
cxeMe 2. Tenexxky Harpy3ku AK ycTraHaBIMBaIOT B HauOojiee HEBHIMOAHOE MOJIOKEHHE KaK Ha
IIPOJIETHOM CTPOEHHH, TAK U HA YCTOE WM Ha IpU3Me OOpyLIeHHs.

Ha pucynke 5.3.5, 0, e moka3aHbl BO3SMOXHBIE CXEMbI 3arpPYy)KEHHS MOCTa NPH pacyere
KOHIIeBOH omopel Ha Harpy3ky HK, HO pacueTHbIM MOXET OKa3aTbCsl M TakOi ciydvaii, korma
oTAenbHBIE Ocu MatuHbI o cxeme HK HaxomsaTcs Han ycroeM.

Amnanornuno Harpyske HK pasMeInaroT 3TajoHHYIO TPeXOCHyH Harpys3ky OHj m xoiecHble
aBTOMOOMIIBHBIE HATPY3KH.

BpemeHHy:0 BEPTHKAIBHYIO HArpy3Ky M CHJIY TOPMOKEHHsI HA MAacCHBHOM ycroe (T.e. Ha
JUIHE ) YUUTBIBAIOT, KOTZIa 3TH CHJIBI CO3MAIOT B PACCUUTHIBAEMOM CEYEHHH MOMEHT TOrO Ke

3HaKa, 9YTO ¥ Harpy3ka Ha IPOJETHOM CTPOCHHH.
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Pucynok 5.3.5 — Pacnonoxenue Harpy3ok AK u HK npu pacuerax KOHLEBOIA OMOpsI MOCTa
pa3pe3Hoii 6alOYHO CHCTEMBI:

a — CXE€Ma MOCTa, 6...e — BO3MOYKHBIE PaCoNIOKEHUA Harpy30K

\ Ay As
1 |

[ :
L o 1
A [
5) W/—l::.
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Pucynok 5.3.6 — Pacrionoxxenue Harpy3ok AK mpu pacuere KOHLEBOI OMOPbI MOCTa
GasIOuHOM Hepa3pe3HOil CHCTEMBL g — CXeMa MOCTa; § — JINHUSL BIMSHUSI ONIOPHOTO aBJIEHHS,

6...€ — BOBMOJKHBIC PACIIOJIOKECHUS HATPY30K

5.3.16 IIpononbHy0 rOPU3OHTANILHYIO Harpy3Ky OT TOPMOXKEHHUSI (CHJIBI TSATH) IPHHIMAIOT OT
BECa BPEMCHHON HArpy3kw, HaxXOAsIeHCd Ha TNPONeTHOM cTpoeHud. Cujly TOPMOKEHHS
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NPUKJIAABIBAIOT B YPOBHE MpOe3keil YacTu. JTa CUila MOXKET ObITh YMEHbIICHA 3a CUeT TPEeHHs,
BO3HHKAIOILETO B MOABMKHBIX OMOPHBIX YaCTAX, PACMONOKEHHBIX HA POMEKYTOUHBIX OMOPaX.

B ocTanbHOM OMpeneNieHHe CHI TOPMOKEHHs BEeOyT MO OOIMUM IMpaBHjaM, YKa3aHHBIM B
rnaBax 5 [2] m 4 [3].

Onpedenenue cui 20pU30HMANILHO20 BOKOBO20 OAGIEHUA SPYHMA OM PASMEUEHUSL GPEMEHHBIX

HACPY30K HA HACHINU

5.3.17 JlaBneHue Ha 3aJHIOI0 IPaHb ONOPbl OT BPEMEHHON HArpy3Ku, pa3MelleHHON Ha

HACBINH, ONPENENSIOT KaK JaBJ€HHE CJIOS PYHTa BBICOTOU /g C HOPMATHBHBIM YIEJbHBIM BECOM

TPYHTA HACBIIU 33 OIIOPOH vy,

hy=q/(r,b), (53.8)

o o 3
T7e ¥, — HOPMAaTUBHBIHA YOEIbHBIH BeC IpyHTa, KH/M (TC/M3).

PacuerHoe nmaBneHme pp, Ha €IUHHULY IUIOLIAAM 3aJHEH I'PaHU ONOPBl WM Ha EAMHHILY
iomant (QUKTUBHOW BEPTUKAJIbHOH TIpaHH, BbI3bIBAEMOE BPEMEHHON HArpy3koil Ha HAacChINu,

kH/M?, paBHO
Diog =Y /Y, P10, (539

rae [ — Ko3(p(UIMEHT NaBleHus, 3aBUCAIIMI OT PACTONOXKEHWs HArpy3KM Ha HACHIIH, Yy —
KOO PHULUHUEHT HANEKHOCTH, (0 — KO3()(HUIMEHT, YUUTHIBAIOIIHI YMEHBIICHHE NABJIECHUS OT
BPEMEHHO! Harpy3K{ Ha 3a/iHIOI0 I'PaHb ONOPBI C YBEIMYEHHEM PACCTOSIHUS OT BEpXa HACHINH 0
PacCMaTPUBAEMOTO CEUEHMSI.

Jna ycroeB 0e3 OOpaTHBIX CTEHOK JaBICHHE OT BPEMEHHBIX HArpy30K MNPHHHUMAKOT C
kodddunnentom o < 1,0 (tabnuna 5.3.2). [ns ycroeB ¢ 0GpaTHBIMU CTEHKAMH, PAaCIIONOKEHHBIMHA

MapaenbHo OCH MOCTa, IPHHUMAOT o, = 1,0.

Tabnuya 5.3.2 - KoadduuneHT yMEeHbIICHUS TaBICHHUsI Ha 3aXHIOK TPaHb OMOPHI

bi/h a bih o

0,10 0,327 0,60 0,681
0,12 0,360 0,70 0,710
0,14 0,890 0,80 0,735
0,16 0,414 0,90 0,754
0,18 0,437 1,00 0,772
0,20 0,459 1,20 0,810
0,25 0,505 1,50 0,840
0,30 0,544 2,00 0,875
0,35 0,576 3,00 0,900
0,40 0,602 4,00 0,950
0,50 0,668 Cspiie 4,00 1,000
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5.3.18 BpeMeHHYI0 Harpy3ky YYMTBHIBAIOT IPU HAXOXKAEHUH €€ HA HACHINM B Ipeeax
npusMel oOpyiieHusa. JlaBieHHe OT KaXZOrO psna Kojec aBTOMOOWIIeH pachpenendercs Io
IUTOIIA/IKE Pa3sMepaMu

A=cbh, (5.3.10)

TZie ¢ — IUIMHA COMPSDKEHUS KOJIEC C MOKPHITHEM IIPOE3Kei YaCTH BAOJIb MOCTA (I KOJIEC TENENEK
Harpy3ku AK ¢ = 0,2 M, ana kosec Harpy3ku HK oTnmeuatok npuHHMaercs paBHOMEPHO

pacnpeneNeHHbIM Ha JuiHe ¢ = 3,8 Mm); b — ImmMpuHA, paBHAs PACCTOSHHIO MEXIY BHEIIHUMH

rpaHsSMH KpalHuX KoJieC (PUCYHOK 5.3.7).

o
L AK, g
'T—P{m:b menesuez) &1 HEC

Tz

‘;a =28

Pucynok 5.3.7 — Pasmeps! niomasok pacrpeneaeHus AaBjIeHHs OT KOJeC TPAHCTIOPTHBIX
CPEACTB: @) OT OT/eNbHBIX ocell TpaHcHopTHBIX cpeacTB AK 1 OH; 1 KONECHBIX aBTOMOOUIBHBIX

Harpy3ox; 0) or Harpysku HK

Pasnomepno pacmpeneneHHas 4acth Harpysku AK mpexacrasnser coboii monocy mupuHoii b

B Ipe€acnax nmpu3Mbl o6pyme1—um, KOTOpast 3aBUCUT OT YHCJIA MOJIOC ABHKCHUS 12
b=19n+L1(n—1)+06. (5.3.11)

Bemnaunbr ¢; u bl NPUHUMAIOT C Y4YE€TOM pPaCOpCaciiCHUA OaBJICHHUA CIOSIMHU OAECXKObI

€3/10BOr0 IMOJIOTHA O0ILElH TONIHMHOMN A,
¢ =c+2h, b=b+2h, A=cbh . (53.12)

JlaBnenue g, pacnpeneneHHoe o JuHe ¢, KH/m, pasHo:

IUIs1 pPABHOMEPHO pacIipenieNeHHoi yacT Harpysku AK q=098K[1+(n-1)s,];
Juist Tenexex Harpy3ku AK q=n-981K/¢/[l+(n-1)s,];
101 Harpysku OH3 1 KonecHbIX aBTOMOOWIIBHBIX HAarpy30K q=nP/c[1+(n-1)s];
Jutsa Harpy3ku HK q="T12K/c,,
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rae s1 — kodddunment nonocuoctu; K — knacc Harpysku AK wmu HK; P — pmaBneHue Ha ocb
Harpysku OH3 U KOnecHbIX aBTOMOOMIIBHBIX Harpy30K.

53.19 B rabmume 5.3.3 mnpexncraBneHel Haubonee YacTO BCTPEYAIOLIMECS CXEMBI
PACOJIOKEHHsI HATPY30K HA HACHINK M SMIOPHI AABJIEHUS [PYHTA Ha 3a[HIOK0 FPaHb OMOPHI BHICOTOM
H ot cOOCTBEHHOTO BECa IPYHTA Py M OT BPEMEHHON HATPY3KH, HAXOISIUENCS HA HACBIIH, Py,

B ¢opmynax Tabmuust 5.3.3 npuHUMarOT BenuuuHy @ £ 0 — NPU HAJWMYMM [EPEXOMHOI
IUTHTHI, ¢ — JUIMHA TUIOIAAKU pacrpeneneHus Harpysku mo (5.3.12); d — paccrosHHE MexIy
IUIOIAIKaMH1 pacnpezieNieHust Harpy3ki. COOTBETCTBEHHO, eciu /y < a, TO BpeMeHHast Harpy3ka Ha
npusMe OOpYINEHHs] HE YYWTBIBAaeTCs, rae /o — AJIMHA NPU3MbI OOPYIUEHHs MpPH OTCYTCTBHHA

BPEMEHHOI Harpy3Ku:

Iy = htgp,, (5.3.13)

rze Bo — yroy HakJIOHa IJIOCKOCTU OOpYIIEHHUS K BEPTHKAJIU MPU OTCYTCTBUM HA MOCTY HArpy3KU
Bo=45°—,/2, (5.3.14)

(¢n, — HOPMATHMBHBI Yrol BHYTPEHHErO TpeHHS TIpyHTa (IPH 3aChINKE YCTOs APEHHPYIOLIHM
PYHTOM IPHUHHAMAIOT O, = 35°).

Tl paBHOMEPHO pacrpesie/ieHHOH Harpy3Ku pacyeT BEAeTcs no cxemam 1 u 2.

Jlyisi KONEeCHOM HarpysKu pacdeT BEAETCS MO CISAYIOIHUM CXEMaM.

- Ecnu ly < a + ¢; + d pacuer cnenyet BecTu 1o cxemam 4 1 2.

- Ecmu [y < ¢; + d (npu a = 0) pacuer cienyer BecTu no cxemam 3 u 1.

- Ecmmu (@ + ¢ +d) <y < (a+ 2¢; + d), To pacuer BecTn no cxeme 2 wind 1 npm
¢ =c¢ =2¢+d, P = p;zq

Ecnu npu atom [, = HtgB > a+ ¢’ wmu (npu a = 0) /, > ¢|, cienyer npuHsTH

tg = at2e+d wy tgf = 2 +d (pu a = 0)
H
M PacueT BECTH IO CXeMe Sa.
- Ecnu Iy > a + 2¢ + d, To pacder cenyer BecTH 10 cXeMe 4, 3aMensis ¢1 Ha € = 2¢; +d.
- Ecnu [y > 2¢; + d (upu a = 0), T0 pacder cienyeTr BECTH IO cxXeMme 3, 3aMeHsid C] Ha
¢, =2c; +d. Tpu 3TOM
hy =2qc,(y,cb,) - (5.3.15)

Hasnenue pj, Oyner pacupenensaThcs Ha y4acTke mHOR /= c| /tgP.

Ecnu npu atom [, = H tgB <a+2c,+d wnu I, <2¢, +d , (npu a = 0), cneayer NpuHsTH
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tgB =(a+ 2c, +d)/ h, wnu tgf3 = (2¢; + d)/h (mpu a = 0)

U pacueT BeCTHU 1o cxeme 56 (tabmuua 5.3.3).
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Tabnmua 5.3.3 - CxXeMbl 3arpy>KeHusi Npr3Mbl 06pYLLEHUS BPEMEHHO HarpysKoi Npu OTCYTCTBUM NEPeX0aHO NAnTb

M
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Mpogon>keHne Tabmmupl 5.3.3

1 2
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5.3.20 IIpu Hanu4uu NEepeXOaHBIX IJINT, KaK MPaBUJIO, IPUHUMAIOT, YTO OMUPAHUE TUTUTHI Ha
TPYHT MPOUCXOMUT HA IOJIOBUHE €€ IJIMHBI CO CTOPOHBI HACBINH M FOPU30HTAIbHOE IABJICHHE Ha
KOHILIEBYIO OIIOPY, BBI3bIBAEMOE BPEMEHHOM HArpy3KOH ¢, TakXKe NEPENacTCsi C MOJOBUHbBI TUIUTHI
(pucyHok 5.3.8, a).

IMpu cooTseTcTByIOMEM 00OCHOBAHHM JOIYCKAETCS TOPU3OHTAIBHOE NABJICHHE HA KOHLIEBYIO

OTOpYy NPMHIMATBD NEPENAIOIMMCS C IIHPUHBI MOAYIIKK onupanus (pucyHok 5.3.8, 6).

oy -t./2
a) ¥ ! !/ A ﬁ.) Cl T
sz 9.-{ T A
_--_—_-__":--—I-"
&
o

Pucynox 5.3.8 — CXeMBbl K OIPENENIEHNUIO JaBJIEHUs] HA KOHLIEBYIO ONOPY OT BPEMEHHBIX
HATPy30K Ha Npu3Me OOpYIUeHUs IPH YCTPOHCTBE MEPEXOMHOM TUTUTHL:
a) OIMpaHue [UINTA Ha IIOJIOBUHE €€ MJIMHBI, 0) OlMpaHne IUIMTHI Ha IHeOEHOYHYIO TOAYIIKY; [ —

TIepexoHast IUINTA; 2 — pacueTHas IJIOIaaKa ONMPaHUs

B mrobom ciayuae mpu HaJIMYHMN MEPEXONHBIX ILIAT PacydeT MPOM3BOMSAT B COOTBETCTBHH CO
cxemami 2 u 4 (Tabmuua 5.3.3):
ecnn [p < a + ¢}, TO pacuer BeOyT IO cxeme 2;

ecnn [y > a + ¢1, TO pacHeT BeAyT 1o cxeme 4.

Ocobennocmu onpedeaenus ycunuili 8 s1eMeHmax KOHYeabix Onop MOCMOG ¢ 2UbKUMu
onopamu

5321 Jnsi onpemeneHusi yCHWii B 3JIEMEHTax ONOP MOCTOB ¢ TIMOKHMH OIOpaMu C
HCTIOJNIb30BAHHEM YHCJIEHHBIX METOJOB 1IeNecoo0pa3sHO HCMOJb30BAaTh MOJENH  «HPOJETHOE
CTPOEHHE — OMOPbI», KAK MOKAa3aHO B MPUIIOKEHHH A.

5.3.22 NHxeHepHBIE pacyeThl PEKOMEHAYETCS BBINONHATD CEAYIOLMM 00pa3oM.

Ha koHIeBbIe OMOpPbI KPaifHUX CEKLHH MOCTOB C TMOKMMH OMNOPaMH OKa3bIBAaE€T NABJICHHE
IPYHT HACHIIX OT ero COGCTBEHHOTO BECa Phg H OT BPEMEHHBIX HAarPy30K Ha MPU3Me 0OpYIIeHHs Py
(pucyHok 5.3.9, a).

JlonyckaeTrcsi CUMTaTh, YTO 3TO JaBJieHHE NEHCTBYET TOJIKO Ha BEPXHIOK YacTb OMOPHI
(BbILIE PAacYETHOI MOBEPXHOCTH TpyHTa). BenuuuHy naeienus pj, Ha 1 M’ TIOBEPXHOCTH OTOPHI
MOACYUTHIBAIOT MO pekoMeHmauusM no. 5.1.4 [2], a BemuumHy pjy — no mm. 5.3.17-53.20.

CyMMapHOe aBJieHHe IPYHTa Ha ONHH MOTOHHbII MeTp cBau OyzeT paBHO:
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- =
e —

PucyHok 5.3.9 — CxeMblI K pacueTy KOHLIEBO# OMOPBI MOCTA ¢ THOKMMH OMOPaMHU; & — BUA

OTIOPHI U DMIOPA JAABIICHUS HAa HETO TPYHTA HACBINM; O — pacueTHas CXeMa

B YPOBHE pacyeTHOI MOBEPXHOCTU IPYHTA!

Py = (Pag + Prg) b, (53.16)
B YPOBHE Bepxa OMopb! (Bepxa HaCaKu)

P2 =Dy, + Pig2) be. (53.17)

B dopmynax (5.3.16), (5.3.17): pugl, Pig2 — AaBI€HHE TPYHTa OT €ro COOCTBEHHOTO Beca Ha
YPOBHE PacueTHOIl MOBEPXHOCTH U HAa YPOBHE Bepxa OMopbl; b — pacueTHas (YCJIOBHas) IIMPHHA
CBay, IPUHUMAaEMasi B COOTBETCTBUM € 1. 6.3.2.

Jasienue rpyHTa Ha MKa(HYO CTEHKY (TOpeL NPOJIETHOTO CTPOSHUs, €CiM IKadHas CTeHKa
OTCYTCTBYET) M Ha HAcaJKy ¢ HEKOTOPBHIM NPUOJMKEHUEM MOXKHO 3aMEHHTb COCPEOTOYEHHBIMU

cunamu Foo u Py

Fnc = bnchm(phq +phg2)’ } (5 3 ]8)

FH = (bH _bc) hﬂ(phq +ph32)'

B ¢dopmynax (5.3.18): by, hpe — mmpuHa U BbICOTA LIKA(HON CTeHKH (TOpLIA MPOJETHOTO
crpoenws); by, hy — MpUHA K BbICOTA Hacaaku (pucyHok 5.3.10).

PacuetHyro cxemy Omopbl MPHHUMAIOT B BUAE CTEPXKHEH BBICOTOI /), JKECTKO 3a[elaHHBIX
BHU3Y M [IAPHUPHO-TIOZBI)KHO 3aKpEeIUIeHHbIX cBepxy (cM. pucyHok 5.3.9, 6). K Bepxy Takoro

CTEep>KHS NPUIIOJKEHA TOPA3OHTAJIbHASA cuiia H, paBHas:

H=A+F _+F,, (5.3.19)
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L4 i s A

Pucynok 5.3.10 — OcHOBHbIE pa3Mepsl Haca KH (pUresisi) ornopsel u mkadHOH cTeHku (Topua
MIPOJIETHOTO CTPOEHMS)
rae A — ONOpHOE NaBJeHHe OT PaCIPeneIeHHO! 10 BBICOTE CTepP KHs /1 (OT pacueTHOH MOBEPXHOCTH

TPYHTa JI0 BEpXa HACaAKH) HATPY3KU OT MPYHTA HACHIIH!

T RS BT [y -mew] 5320

TIe 77 — KONHYECTBO CBail B OHOpPE; /i — BBICOTA ONOPBI, M3MEpsieMasi OT YCJIOBHOW 3afeKH B
TPYHTe.

Ilpy OMHOCEKLMOHHOH CXeMe MOCTAd 3aKpeIUIeHHe Bepxa OIOpbl CUUTAIOT IIAPHUPHO
HETIOABIDKHBIM. B MHOrOCEKLHOHHBIX MOCTaX Cujia H pacmpenenurtcss MEXAy BCEMH ONOPaMH

CEKLMHU B COOTBETCTBUH C X JKECTKOCTHBIMU XAPAKTECPUCTUKAMHU, YTO PABHOLECHHO IMPHUIIOKCHUIO K

k
BEPXY OIOpPbI JOTIOJNHUTENLHON CHIIbL, paBHOil Hc, / ZC,. . ITpu 3TOM msrubarowuii MomeHT M| B
1

OIHOI CBae Ha YPOBHE 3aJ1€JIKH PaBeH

1| (p, — pz)hz 2 Dok, h? G
M, =—|—2—22__(5h -3h)" +—=—|h' —— |+ Hh —— |, 53.21
i e e e I (s321)

1

a MOMEHT B CBae OHOPSANHOMN MPOMEXYTOUHOH OMOpPBI
k
M, = Hh, c,./ e, (53.22)
1

6 Onpenenenne rpy3onoabeMHOCTH PyHAAMEHTOB
6.1 O0mue nosoxKeHUs:
6.1.1 PexoMeHmanmu HACTOAINETO pa3fiesia KacaroTCs ONPENeNieHHs] IPy30MOIbEMHOCTH IBYX
OCHOBHBIX BUIOB (yHIAMEHTOB OIIOP:
- MacCUBHbIX (YHIAMEHTOB, IEpEflaloIX Harpy3ky Ha OCHOBaHHE depe3 IOAOLIBY,
HUMEIOLINX, KaK NpaBWIO, OOJbIIINE, 9€M Y TeJla OMOPbL, pa3Mephl ONEPEIHOrO CEUSHHs, U eAUHBIH

B 00beMe MaTepHaia KOHCTPYKLUH HECYIIHHA SIEMEHT;
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- CBaMHBIX (PYHIAMEHTOB, KaK MPABHUJIO, COCTOSINHE U3 HECKONbKUX (OONbIIE, YeM ONUH),
HECYIIHX 3JIEMEHTOB HEOONBLIOrO (IO CPaBHEHHIO C Pa3sMepaMH Tejia OIOPBI) IONEPEIHOTO
cedyeHus, B BHIe 3a0MBHbIX, BUOPOIOrpyskaembix, win OypoBbx cBail (cTonbOB) M mepenaroImux
HAarpy3Ky Ha OCHOBAaHWE HE TOJBKO 4Yepe3 MOJAOIMIBY, HO M uepe3 OOKOBble IOBEPXHOCTH,
KOHTaKTHUPYFOLINE C TPYHTOM.

I'py3000OBEMHOCTb  APYTHX  BUAOB  (DYHAAMEHTOB  ONPENEsIOT [0  OTAENBHO
pa3pabaTbiBaeMbIM METOIMKAM C YUETOM OOLIMX IONoXKeHHIT r1as 4 u 5 [2].

6.1.2 PacueTs! rpy30noIbeMHOCTH (PYHIAMEHTOB BBIMONHSIOT:

a) o IIPOYHOCTH OCHOBHBIX 3JIEMEHTOB (yHmaMeHTa (cBaii, obosouek, cTondoB);

6) o Hecy1Iell CIIOCOOHOCTH OCHOBAHUIA.

Jnst MacCHBHBIX (DYHIAMEHTOB IPY30MOAbEMHOCTD IO MPOYHOCTH MaTepuaia ONpenelsiioT B
cllydae, KOrzja MOJOIIBA MAaCCHBHOrO (yHIaMeHTa He HaMHOTO OOubllie CEeYeHHs Tela OIOpEL, a
OIUpaHKe MPOU3BOAUTCS HA CKAJIbHBIN IPYHT, OOJiee MPOUHBIi, 4eM Ki1anka QyHIaMeHTa.

6.1.3 PacyerHble XapakTepUCTUKH TPYHTOB OCHOBaHMs  HPHUHUMAIOT  COTJIACHO

pexomeHpanmsam 1. b.2.

6.2 Pacuer maccuBHbIX GyHAAMEHTOB MO Hecylleil CMOCOGHOCTH OCHOBAHHS

6.2.1 I'pysononbeMHOCTb (YyHIAMEHTOB HA €CTECTBEHHOM OCHOBAaHHUH ONPEHEIOT:

a) MO MaBJIEHHIO HA MPYHT noJ moxomBoi ¢yHaamenTa mo n. 11.8 [9] (na neiicTBre Harpy30k
NuM),

6) No naBJEHUI0 HA KPOBJIIO IMOJCTHNIAIOLIMX CJIOEB T'PYHTAa (TOJNBKO HA BEPTUKAILHYIO
Harpy3ky V, ¢ yueToM Beca rpyHTa HaJ| KPOBJIEH MPOBEPAEMOro ClOsl TPYHTA).

Pacuers! rpysonoabeMHOCTH GYHAAMEHTA MO YCIOBHIO OOECTIEYEHHS OT CABUTa BBIIONHSIIOT
0 OTAEJBHO pa3pabaTbiBAEMbIM METOIMKAM C y4eTOM OOIIMX ykasaHui rias 4 u 5 [2].

B pacuerax MacCHUBHBIX (PYHIaAMEHTOB HCHONB3YIOTCS T'€OMETPHYECKHE XapaKTEePHCTHKH
({yHIAMEHTa B CEYEHHH M0 €T0 MOAOLIBE

- pa3Mepsl BOOJbL U TIOTIEpeK ocH MocTa (a 1 b), M;

- TIONIa/Ib OTMEUATKA HA OCHOBaHHUE A, M,

- MOMEHTBI COMpPOTHBJIEHHs MOAOLBH pyHIamMeHTa W, M BIOJb OCH MOCTa ( W,), n nonepex
ocu MocTa (Wy). JIns npsAAMOYroJibHBIX B IUIaHe (yHOAMEHTOB

ba* ab?

W=— W =—. 6.2.1
¥y 6 4 x 6 ( )
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Oco
Mocma

a

Pucynok 6.2.1 — Cxema k pacd4eTy MacCHBHOIO (pyHIaMeHTa

B ofmem ciydae, Ha (yHIaMeHT NEHCTBYIOT HArpys3KH, [PUBENEHHBIE K LIEHTPY TAKECTH
NOAOIIBLI (ByHOAMEHTa: TOpU3OHTanbHble cuibl H, U H,, BepTHKanbHas Harpyska /N, MOMEHTBI
Harpy3ok M, u M, (3mech OCb X HalpaBJIeHa IIONIEPEK OCH MOCTA, OCb J — BIOJb OCH MOCTR).

PacueTs! rpy30M0ABEMHOCTH (PYHAAMEHTOB MEJIKOIO 3aJ0)KEHHUsI [IPOU3BOLAT, KaK MPaBUIIO,
OT/ENBHO BIOJb U IONEPEK OCH MOCTA, TO €CThb Ha AeHicTBHe HAarpy3oKk Hy, N u M, — B HanpaBjieHUH
BIOJIb OCH MOCTA, U Ha Harpy3ku H,, N u M, — B nonepeunomM HampasieHHU. /{1 Bcex MpOBEPOK,
KPOME IIPOBEPKM [aBIEHUS Ha KpPOBIEC NOACTHIAIOUIMX CJIOEB TPYHTA, HCMOJB3YIOTCA JBE

COCTaBJIAIOINNE BHELIHel Harpy3ku: N u M.

Pacyer no cpegHeMy H MAKCHMAJIBHOMY JAaBJICHHIO IOA NOAOMBOH (pyHAaAMEHTA

6.2.2 TIpenenbHOE CpenHee NaBICHHE 1O MONoMIBe pyHmaMenTa, kIla (Tc/m)

S =R /14, (6.2.2)

rae R — pacuerHOE COnpoTUBIEHHE rpyHTa OCHOBaHHA (CM. 1. b.2); A — miomanes dyHnamenTa no
MOJOLIBE.

TpesienbHOE MAKCHMATbHOE JABISHHE MO MOOMWBOI (hyHaamenTa, klla (Tc/m>)
S = KR[14, (6.2.3)

rae k = 1,2 ecnu GyHOAMEHT OMHPAETCs HA CKAJIbHYIO MOPOAY Wi (yHAAMEHT OMHMPAETCS Ha
HECKAJIbHBIA TPYHT M €ro pacyeT MPOU3BOJUTCS C YUETOM Harpy3Kk OT TopMoxkeHus; kK = 1,0 — B
OCTaNIbHBIX CITy4asx; R — pacueTHOe CONPOTHUBIICHHE IpyHTa OCHOBaHUA (110 popmyJe (B.2.1)).

6.2.3 MakcuMajbHOE AaBJIE€HHE IO MOAOIIBE (YyHIAMEHTa OT MOCTOSHHBIX, MELIEXOAHBIX M

MPOYHX HArPy30K ONpPEAENSIOT 1o Gpopmyie

g-N.M (6.2.4)
A w
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rne N, M - mpomonbHas cmia M HW3rHOAIOLIMHA MOMEHT, BBI3BAHHBIC COOTBETCTBYIOIIHMH
Harpy3kaMH M AefcTByrompe Ha (yHAaMEHT B ypoBHE MOOWBHI (yHAameHTa. HM3rubaromuii
MOMEHT OT BPEMEHHBIX HAarpy3OK @PHHHMAETCS C Y4eToM [JeHCTBHS TOPMO3HBIX CHIL
JuHamudeckuii KO3QQULIMEHT HEe YUUTHIBAETCS.

BenuunHbl MOMEHTOB MPHHUMAIOT IO a0COIIOTHO BenuunHe (6e3 yuera 3HaKOB).

6.2.4 Jlomyckaemple 3HAYEHMSA [OABICHHA Sppew OT BPEMEHHOW HATPY3KH OIPENENSIOT
corylacHO pekomenpamysiM I1. 4.2.2 [2]. Jlonyckaemble Benm4uHbl kiaccoB K Harpy3ok AK u HK u
Jonyckaemble napieHHst Ha P ock Harpy3ok OH; M KONECHBIX aBTOMOOMIBHBIX Harpy30K
OMNpENeNAlT B aBTOMAaTH3HPOBAHHOM PEXHME B COOTBETCTBHHU ¢ pekoMeHpmammsmu n. b.3.2 [2].
IIpu 3TOM HaBieHHE OT BpeMEHHBIX Harpy3ok S ompeaemsioT no ¢opmyne (6.2.4) npu 3amaHHBIX
3HaueHusax K u P, Hampumep, nu0o MyTeM 3arpy’keHHs] NOBEpPXHOCTed BiusHus ycunuit N u M
(cornmacHo pexoMmeHmauusM M. 5.4.3 [2]), nub0 myreM HOCTPOCHHS TOBEPXHOCTH BJIMUSTHHSA
BEJIMYUHBI S U €€ HEBBIFOAHOTO 3arpy KEHHs] BDEMEHHBIMH HATPY3KaMH.

IIpu MCHONB30BaHMM MHXEHEPHBIX METOMIOB pacdera AaBieHHe S OT BPEMEHHOH Harpysku
MOXeT OBITh OmpeieNieHo 1o hopMyiam:

- ot Harpy3ku knacca AK 6e3 yuera TopmorkeHust

1 1
S=K- ZS[{ZCON oy O }; (6.2.5)

- OT Harpy3ku Kjacca AKc y4€TOM TOPMOXKECHUA
s=k-(3s,) {%QN + %[O,&oM +0,7-h-g ~TAK]}; (6.2.6)

- OT Harpy3k#u kinacca HK

S—K~yfm-72~(a“T"N+a"7"Mj; 62.7)

- OT STAJIOHHBIX TPAHCIIOPTHBIX cpeacTB IH3 U KOIECHBIX aBTOMOOHJIBHBIX HATPY30K

S:P-yﬁ-Zsi-(a%+aV3Mj, (6.2.8)

- OT STAJIOHHBIX TPAHCTIOPTHBIX CPEACTB C YUETOM TOPMOKEHUS OHj3

(6.2.9)

. 7-h-g-T
S:P'va‘zs,-'[O,SOLZN+O’8 aaM+V(;, € 3]’
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roe Oy =V 5 X Oy +’Y/p'1OX-OLPN;(DM :'Yﬁ,'X’(lvM‘F’Yﬁ)'IOX'(XPM; Yfo Y Vi -
K09 PHLMEHTHI HANEKHOCTH COOTBETCTBEHHO 10 PABHOMEPHO pacnpeaeeHHol Harpyske AK, mo
Harpy3ke or Tenexkn AK, no konecnoit Harpyske HK (m. 4.1.3 [2]); x = 0,98 npu pacuere B
cucreme CH, y = 0,1 npu pacuere B cucteme CI'C; K — ponycrumsiii kinacc Harpysku AK wiu HK; P
— IOMyCTHMOE JJaBJIEHUE HA OCb 3TAJIOHHON HArpy3ku DH; v KOJIECHBIX aBTOMOOMJIBHBIX HArpy30K;
T; — OPAMHATEI JIUHUH BIMSIHUS MON OCAMHU HArpys3kHM; Oy = k" -(),, — mapameTpsl 3arpyxeHus
JMHUM BIWsIHMA HM3rHOAlOIero MOMEHTa paBHOMEPHO pacmpenerneHHoi Harpyskoil AK
(ko3 puimenT nonepeyHoil yCTAHOBKM M IUIOWAJb JHHHUH BIHSHUS), Opys = k;'y-(nl+n2)M—
NapaMeTphl 3arpy>KeHusl JTMHUM BIMAHHA m3rubaromero MoMmeHta Tenexkoin AK (koaddunment
TOMEPEYHON yCTAaHOBKM M OPIMHATHI JIMHUM BIMSHASA TOA OCSAMH Harpyskm), oy = k" -Q,,
o =k’ -(nl +n2)N — TO XK€ N1 TNPONOJBbHOH CHIBL, O = Kpo - (M, M, +M5 +My )5
Oy = Kk - (M, + M, +M; +M, )y — TapaMeTpbl 3arpy>keHdsi JUHAH BJIUSHUA M3rHOAroIIero
MOMEHTa 1 nonepedHoii cuibl Harpyskoil HK (koadduiment nonepeuHoii yCTaHOBKH M OpIAMHATHI
JIMHHN BJIMSIHHSL TOZ, OCSIMH HArpy3kH); oy = Ao’ D .0Mas > 0oy = k3 ->.8m, — Napamerpsl
3arpy’KeHUsl JIMHUM BIMSIHUS W3rHOAOLIero MOMEHTa M MOMEPEYHON CHJIBI ITAJIOHHON HArPy3KOM
(x0oduLeHT monepeYHoN YCTAaHOBKM M OPAMHATHI COOTBETCTBYIOLUEH JIMHUM BIMSHHUS MO
OCsMU HAarpysku); §; — IOJs NaBJI€HHS HAa OCh STAJOHHOH Harpysku (kak mpasmio O; = 0,6 — mus

nepsoit ocy, 8; = 1,0 — 11 ocTaNbHBIX oceil); s; — ko3 ULIeHT MONOCHOCTH; T\ = O,SXZL -

kodddunmenT mua pacdera ycunus TOpMokeHus oT Harpysku AK; L — jqiuHa 3arpyxeHus
paBHOMEPHO pacHpenesieHHON Harpyskoii; 1»=0,5 2(51”1 +62n2) — K03 unmeHT s pacyera
YCUNHSL TOPMOXKEHUS OT STAJOHHBIX TPAHCIIOPTHBIX CPEICTB, /] — YUCIO MEPBBIX OCEil KOJIOHHBI
STAJIOHHBIX HAarpy30K, Paclojlararliuxcs Ha 3arpyKaeMbIxX MPOJIETax; /1 — YUCIO OCTANBHBIX OCeit
KOJIOHHBI 3TAJIOHHBIX HAarpy30K, pacloJIararoluXcsl Ha 3arpy’kKaeMbIX MpOJIeTax; € — JOJIS Niepenayin
TOPMO3HBIX Harpy30K uepes OMOpPHbIE YacTH; /1 — IJIeU0 NPUIIOKEHHS TOPMO3HOM Harpy3Ku.

Benuuunsl Tax u 75 onpenessirfoT ¢ Mojoc OAHOTO HATPABICHHS.

Jlonyckaercs B 3amac IMPOYHOCTH JOJIO Iepefady TOPMO3HBIX HAarpy3ok € nmpuHuMarb 50 %
JUI1 pe3MHOMETAJUTNUECKUX OMOpHBIX dacteid u 100 % — Ons OMOPHBIX yacTelf APYTHX THUIIOB.
OnHako ecnu IpH MogOOHOM IOMYIIEeHHH KJIacchl (PYHAAMEHTOB OKA3bIBAKOTCSI HEAOCTATOYHBIMH,
CllefyeT BBIIOJHUTL PacyeT, OMpeneNsas MOJI0 Tepefadd TOPMO3HBIX HArpy30K 4epes OINOpPHBIE

4acTH corjiacHo 1. 6.20 [9].
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Kosdurmentsr o; Takke MOTYT OBITh MOJIYHYEHBI O TApaMeTPaM MOBEPXHOCTH BIUSHUS KaK
0o0beM 3arpy’kaeMoi paclpeneneHHOH Harpy3KOoH 4YacTH MOBEPXHOCTH BIIMSHUSA WIH OPIHHATHI
[MOBEPXHOCTH BIIMSHUSA 110]] COCPENOTOYSHHBIMH CIJIAMH JUISL OCEBBIX Harpy3oK.

IIpu pacdere Ha COUETAHUE C YUYETOM TOPMO3HBIX HAIPY30K BENHUUYMHBI [ax U 15 MOJDKHBI

yIOBIETBOPATH YCIOBHAM (1. 5.3.5 [2]):

78 ST < 245 mpu pacuerax B cucteme CH,
IR X
Tax (6.2.10)
08 2,5 .
<T o < npu pacuerax B cucreme CI'C;

S S,

-0,3: 2(51”1 +3,n, )/Zs,. — IIpy 3Ha4YeHuu A < 25 m;
Ts -0,6: Z:(Slnl +62n2)/2s,. — npu 3HadeHnu 25 <A < 50 m; (6.2.11)

-0,9: 2(61”1 +d,n, )/Zsi — IpH 3Ha4eHUH A > 50 M.

6.2.5 AHaJOrMYHO ONPEAENSIIOT JAONYyCTHMBbIE KJACChl BPEMEHHOH Harpysku HJIH
DOMyCKaeMyl0 Maccy Harpy3ku OH3 MM KOJECHBIX aBTOMOOMJIBHBIX HArpy30K MpPH pacueTe
IPY30HOLBEMHOCTH 0 CPEAHEMY [aBJIEHUIO, UCKIO4Yas B popmysax m.m. 6.2.3 u 6.2.4 cnaraembie

mpu 1/W. TopMO3HYHO Harpy3Ky IpH 3TOM He YUUTBIBAIOT.

Pacuer no Hecymeii CIOCOOHOCTH NOACTHJIAIOIIETO CJI0N TPpyYHTA

6.2.6 TpenenbHOE AaBJEHHE HA TONCTHIAIOMIIIA ClIoii rpynTa, Klla (Tc/M%)

S e ;(L%—y(thzi)Jerh, (6.2.12)
ey = 19,62 xkH/M® (2 Tc/M®) — CpeqHEeB3BEIIEHHOE 3HAYSHHE PaCUe€THOrO OOBEMHOr0O BeCa IPYHTA,
PAcCIONIOKEHHOrO HaJi KPOBNEH MPOBEPSEMOro MOACTHIAIOMIEro Ciosi IPyHTa, /i — riyOuHa
3aJI0KeHU MOJOLIBBI (yHOAMEHTa OT MHOBEPXHOCTH TPYHTA, Zz; — PACCTOSHHE OT IOJOLIBHI
dyHnaMeHTa 10 KpPOBIM MPOBEPSIEMOro MNOACTHJIAIOIIErO CJIOs IpyHTa, o — Kod3(HuumeHT,
MIPUHUMAEMBbIii M0 MPHIOKEHHIO 4 [9] B 3aBUCUMOCTH OT OTHOIIEHHM: z; / b [JIsl KPYroBOTo B IUIAHE
¢yHnamenTa u oT oTHOWEHUH z; / b w1 a/ b — g npaMoyrospHOro (31ech a — Oonblilas CTOPOHBI
MPSIMOYTOJIBHOTO B IUIaHe (yHAameHTa, b — MeHblIas ero CTOPOHAa WA AWAMETP KPYroBOTO
¢yHnamenTa), R — pacyeTHOe CONPOTHBIICHHE OCEBOMY CXKATHUIO OCHOBAHMS Ha OTMETKE KPOBIIU
TIPOBEPSIEMOr0 MOACTIUIAIONIETO CJIOs FPyHTa, onpenensiemoe no popmyne b.2.1.

6.2.7 JlaBneHue Ha TPYHT MOJ NOACILIBOW (yHIaMeHTa OT BPEMEHHOH, MOCTOSHHOHM,

MEMEeXOAHON ¥ MPOYHX Harpy30K BBIYHUCISIOT 1O hopMyJie
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N,
S = (6.2.13)
AY

rae N, — cuia JaBleHHs NO MOAOMBE (YHIAMEHTa, BKIIOYAIOINAs BEC PACIOJIOKEHHOTO B €ro
npesienax TrpyHTa, cuma N, BeMucnsercsa Oe3 ydera I'MAPOCTATHYECKOrO B3BEIIMBaHUA, A, —
TJIOMAAb MOJOUIBBI PYHAAMEHTA.

6.2.8 Krnacc pmomyckaemMoi BpEMEHHOH HAarpy3Kd HJIM JIOMyCKaeMash Macca JTaJIOHHBIX

TPAHCHOPTHBIX CPEACTB MOTYT ObITh ONpeziesieHs! 10 .11 6.2.3 1 6.2.4.

6.3 Pacuer cBaliHbIX POCTBePKOBLIX GyHAAMEHTOB

Pacuer cBalHBIX POCTBEPKOBBIX (PyHAAMEHTOB NPUBEEH B COOTBETCTBUH C PEKOMEHAALIMAMU
[6]. Homyckaercss misa pacdyera Trpy30NOABEMHOCTH HCIONB30BaTh ykasaHusa [13], cobmropas
NPUBEJIEHHYIO HIKE OOIIYIO MOCIIEA0BATENLHOCTh PACYETOB M BU/IbI MPOBEPOK. JIOMOIHUTENBHO K
YKa3aHHBIM B II. 6.1.2 BHiaM pacyeToB rpy30HOABEMHOCTb CBAaHBIX (PyHAaMEHTOB OIPENEIIOT:

a) IO cpenHEeMy M MaKCHMAJIBbHOMY JaBJEHHIO INOA MOIOIIBOH YCJIOBHOTO MACCHBHOIO
¢$yHnamenTa;

0) 1Mo TPY30MOIBEMHOCTH HOACTHJIAIOMIEro CIAabOro ¢j10si rPyHTa MOJ MOJOIIBOH YCIOBHOTO
MacCHBHOTO (pyHaameHTa (mpu HeOOXOOUMOCTH),

B) II0 FTOPH30HTAIbHOMY JaBJIEHUIO HA IPYHT;

T) [10 BAABJIMBAHMIO (BbIAEPTHBAHHIO) OTAEIBHON CBAH,

I) IO 3a1eiIKe CTONOOB B CKaJie.

O0mmue yxa3anus
6.3.1 Ilpu OTCyTCTBHU CBEAECHUI O XapaKTEPUCTUKAX TPYHTOB MPU PACYETE MO MPOYHOCTH
MaTepuaa CBau Ha AelicTBHE MpOAOIbHON CHiibl N ¢ YU4ETOM MPOAOIBHOrO U3ruda M yCTOHYMBOCTH
KOXAYI0 CBal0 MAONYCKAaeTCs paccMarTpuBaTh Kak CBOOOAHBI OT TIPYHTa CTEPXKEHb, XXECTKO

3a/ieaHHbII Ha PACCTOSHUH /] OT OROLBLI pOCcTBepKa. Benuuuny /; onpenemsttoT no hopmynam

L=l+2/a,, (6.3.1)

rae /o — IUIMHA y4acTKa CBaH, PACIIOJIOXKEHHOTO BBILIE PACYETHOM MOBEPXHOCTH IPYHTA, M; Ol —

-1
k03 duumenT nepopmanuu ceau, M

Kb
a, =3—=, (63.2)
EJ
EJ — XecTKOoCTb MomepedHoro cedenus csau (cronba) mpu usrube, K — kosdpduuueHt

nponopuroHansHocTH rpyHta (1. b.2.6); b, — ycnoBuas mmnpuHa ceau (11 6.3.2).
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Eciau mpu pacuere cBaii (cTONOOB), MOTPYXKEHHBIX Hepe3 TOJIY HECKaJbHOI'O IPYHTA U
3aIeJIaHHbIX B CKAbHYKO MTOPOAY, OKaXeTcst, uro 2/0,, > h (wmm 6d > h), TO clenyeT MpUHIMATh
Iy = Iy + h, tne h — rnybuna 3an0xeHns cToj0a, onpenensiemas mo m. 6.3.3.

Ipu Hanmuuu B (QYHIAMEHTE HAKJOHHBIX CBal, NPEMSTCTBYIOLIMX TOPH3OHTAJILHOMY
NEPEMELICHUIO €0 pOCTBepKOBOﬁ TIJTUTHI B HATPAaBJICHUH HAKJIOHA CBaﬁ, JAOMYCKAaeTCA NMPUHUMATH
11 = 0,5 loA

B pacuere mpouHocTH cBail (000104ek, CTONOOB) pacueTHYIO UIHHY /, CBaH OIPENeIIIOT ¢
YUYETOM CTEIEHU COMPOTHBRISIEMOCTH MEPEMELICHUSIM TUIUTHI (PyHAaMeHTa, 00YCIIOBIEHHOH CXeMOit
pacrosiokeHust B Hell cBail M CBA3SMHU C APYTHMH OMOpaMu MocTa (C Y4€TOM pPEeKOMEeHIALMi 1.
5.1.10).

6.3.2 Ycnosras (pacuerHas) wupuHa by, M, 1utst cBail ¢ guamerpom menee 0,8 M
b, =15d +0,5, (6.3.3)
It cBaii (cronboB) ¢ nuamerpom 0,8 M u Honee
b,=(d+1)k, (6.3.4)

rae d — Hapy>KHbIN JUaMeTp KPYrJIOro WK CTOPOHA KBAAPATHOrO, MM CTOPOHA TMPSIMOYTOJBHOTO
CedyeHMsl CBail B IJIOCKOCTH, MEPHEHAUKYJIAPHON NEHCTBHIO yCHIHsA (MOMEHTA, TOPU30OHTAIBHOM
CHJIBL), M;

—k )L
k:kl+—(1 L, <
2(d +1)

(6.3.5)
ki1 — xo3bduuneHT, 3aBUCAmMHUIT OT YHCHA 7, CBail B OOHON BEPTHKAJIbHON IMIIOCKOCTH (B OIHOM
pany), mapajinenbHOH IUIOCKOCTH neficTeusi Harpysku;, L, — cpemHee paccTosHue B CBETy (Ha
YPOBHE pAaCUETHOH IOBEPXHOCTH TIPYHTa) MEXAY CBasMH, PACIONIOXKEHHBIMH B YKa3aHHON
IUIOCKOCTH, M.
3HaueHus ki B 3aBUCHMOCTH OT Hp, IPUHUMAIOT PABHBIMU:
n, 1 2 3 >4
k 1 0,6 0,5 0,45
Ecnu B pasHbIX BEpTHKAJIBHBIX [UIOCKOCTSIX, HapaJUIENbHBIX IIOCKOCTH JEHCTBUS HArpy3KkH (B
Pa3sHBIX psiax), PaClOJIOKEHO Pa3HOE KOJNMYECTBO CBa, KO3 PHUIMEHT & TPUHIMAIOT OMMHAKOBBIM
JUIA BCEX CBail M paBHBIM MEHBIIEMY W3 3Ha4YCHUII, MONy4EHHBbIX AJisl 3TUX psnoB. Eciu uepes ocu
cBail Hesb3s MPOBECTH BEPTHKANBHYIO ILIOCKOCTD, NAapaJUIEIbHYIO TIOCKOCTH AEHCTBHS HArPY30K,
npunnumMaercs k = 1. Tlpn pacronoxkennn obosouek mwim CTonbOB B [IAXMATHOM MOPSAKE H NPH
PACCTOAHHAX MEXIY OCSAMH COCEAHMX DSANOB, MApaJUIEbHbIX TUIOCKOCTH HENCTBUA HArPy3KH,
MeHpmHX (d + 1) M, 3Ha4YeHHEe kK yCTaHABIMBAETCS Kak Il MPUBEIEHHOrO PsNa, MOJNYy4YEHHOTO

IPOELHPOBAHUEM IIOJIOKEHHS 000I0YEK MM CTONOO0B Ha TUIOCKOCTh JIEHCTBHS HAPY3KH.
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6.3.3 B cinyuae omupaHusi CBall Ha HECKaJbHBI TPYHT ROIyCKaeTCs B pAacueTHOH cxeme
MPUHUMATE [OAOIUBY KAXXNOH CBaM — HE3aKPEIUIEHHOH IIPOTUB IIONEPEUHBbIX CMEIEHHH U
[OBOPOTOB, a B Cly4Yae ONMpaHHs CBail Ha ckanpHyo nopoxmy (6e3 3abypuBaHus B Hee) —
3aKPEIUIEHHON TIPOTUB MOIEPEYHbIX CMEINEeHU M He3aKpeIUIeHHONM NpOTUB MOBOPOTOB. B
YKa3aHHOM Ciiyuae TIyOWMHY A 3alokeHHs CBalf B TPyHTE HMPUHMMAIOT PaBHON pPacCTOSHHUIO OT
pacyYeTHON MOBEPXHOCTH IpyHTA (TIpH IUHTe QyHIAMEHTa, PACIIONIOKEHHOH Hal IPyHTOM) WIH OT
MOMIOLIBbI TUIUTHI (TIPY €€ 3ariyOiieHHy B TPYHT) O HU3a CBaH, a IIPU HAJMYHUH YUIMPEHUS — 10 €ro
CeueHns ¢ HauOOoJBbIIUM Pa3sMEPOM.

Cronbei, 3alypeHHble B Cla0OBBIBETPENY0 M HEBBIBETPENYIO CKaJbHYH IIOPOAY,
paccMaTpUBarOT Kak JKECTKO 3a7€NaHHbIe B CEUEHHH, PACIIONIOKEHHOM Ha A/ HIDKE NOBEPXHOCTH
HEBBIBETPENION CKaNBHOM moposbl. ['yOuHa /1 3a0KeHus B TPYHTE TakUX CTONOOB NMPHHUMAETCS
paBHOW pacCTOSHUIO OT pAacyeTHOH moBepxHOCTH rpyHTa (mpu Iumkre (QYHIAMEHTA,
PACMONOKEHHOW HAL TPYHTOM) MM OT MOAOLIBBI IUHTHI (MPH ee 3ariayOleHud B TPYHT) JO
ykaszaHHOro ceueHusi. IIpu 3anenke cTonbOB B MarMaTH4eckue mopoyb! (FPaHUT, IUOPHUT, GasanbT U
np.) npunumaercst Al = 0, a B mpouwre nopoas — Ah =d/ 2, rae d — nuamerp croiuba.

6.3.4 Koahdumment mocrenn 1o OOKOBOM mNOBepxHOCTH cBaii (0Oonouex, CTOIOOB)
npurrMaroT 1o 1. 5.2.7. Koadduument nocrenu Cy rpyHTa HOA NOAOUIBOH 000NOUKH WK cTonba
npuHuMaroT o . b.2.8.

6.3.5 JlaBnenusi or OOKOBOW MOBEPXHOCTH CBaH MEPENAIOTCS Ha TPYHT IO IUIOCKOW rpaHu
MIMPUHON by, (YCIOBHOW IIMpHHE CBaH IO 1.6.3.2), a aBJIeHHA OT HIXKHEro KOHLA OOONOYKH MU
cTosba — MO IUIOCKO#M MOOIIBE C PasMepoM dy, paBHBIM THAMETPY OOOJIOUKH WK CTONOAa, a TpH

HaJIMYKH YIIHPEHUs B HIDKHEi yacTu cTonba — HanboubLeMy JHaMeTpy YINHPeHUs.

Onpenenenue ycuiuii B cBasx

6.3.6 IIpoBepkH IPy30HOABEMHOCTH CBaHHBIX ()YHAAMEHTOB BBIMOJHAIOT C Y4€TOM AeiiCTBUs
U3rudaroyUX MOMEHTOB, MPOJOJIbHBIX U MONEPEYHBbIX CHJI, NPHIOKEHHBIX JUOO K LEHTPY TSHKECTH
TUTHTBI POCTBEPKA, MO0 HENOCPEICTBEHHO K rojioBaM cBail. [lo cunam, MpHIOXEeHHbIM K LEHTPY
TSOKECTH TUTHTBI POCTBEPKA, BBIIONHSAETCS pacdeT IPy30MONbeMHOCTH CBAaifHOro ¢yHmaMeHTa Kak
YCJIOBHOTO MaCCHBHOTO. Taroke ST CHIIbI MOTYT OBbITh HCIIONB30BaHBI ISl BEIYMCICHHS YCUIHI B
rOJIOBaX CBall.

6.3.7 BenuunHa HauOONbLIEro M3ruOAIOLIEr0 MOMEHTa, AEHCTBYIOLIErO B MOMEPEYHOM
CEeUeHHH CBaH HA YYaCTKE CBaH, PACIIONIOKEHHOM B TPYHTE, MOXET OBbITh OIpenelieHa 1o Gopmyie

M =M +H K 63.7)
H 1 la s

c
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rne Kz — koadduimeHT, npuHUMaeMblii B 3aBHCUMOCTH OT NpUBeAeHHOM (0e3pa3mMepHOit) riyOHHbI
3aJI0’KEHUs CBaH B IPYHTE 3HAYEHUSAMH:
h 2,6 3,0 >3,5

K; 0,65 0,70 0,75
Hy v M, — nonepeuHas cuna v u3rudaromuii MOMEHT, ISHCTBYIOIIME B CEYEHHH CBaH Ha yPOBHE
pacueTHOH MOBEPXHOCTH IpyHTa (npu miurte (yHIAMEHTa, PACHONIOKEHHONH HAJ IPYHTOM) WU

MTOAOLUBEI ILUTUTHI ([P €€ 3arnyOJeHUH B IPYHT):

H =H, M,=M+Hi, (6.3.8)

H v M — nonepeuHass cuia W W3rHOAIOIUl MOMEHT, NEHCTBYIOLIHE CO CTOPOHBI IUIUTHI
¢yHnamenTa (purens 0e3pOCTBEPKOBOI OMOPHI) HA TOJIOBY cBau (000JOUKM WM cronba);, [y —
JUIMHA CBOOOXHOHM OT IpyHTa 4acTu csau (OpH IUMTe (yHOAMeHTa, 3arnyOJeHHOH B TPYHT,
npuHuMmaercs /o = 0).

6.3.8 IlpusenenHas (6e3pa3mepHast) riryOuHa 3aJI0KeHUs B PYHTE CBaH

h=anh, (6.3.9)

rae o — ko3 dunuent nepopmauuu ceau (cM. . 6.3.1); 2 — riryOuHa 3aJI0XKEHUST CBall B TPYHTE, M.

6.3.9 IIpu aBTOMaTU3UPOBAHHOM (YHMCJIEHHOM) METOJIE€ pacuera YCWIIMs B rOJOBax CBail U B
MPOBEPSIEMBIX CEYEHHSIX CBaif MOrYyT OBITh HEMOCPENCTBEHHO MOJNYYeHbl M3 TAKOrO pacyera.
BsaumoneiictBue cBam € TIPYHTOM B TakoM Cly4ae MOJCIHMPYIOT NPY>KHHHBIMH OIIOPaMH
(YIpyrumMu CBsA3sIMH), JKECTKOCTb KOTOPBIX ONMPENENIIOT Yepe3 COOTBETCTBYIOIHE KO3 HHIHEHTHI
nocrenu (. A.2). Ilpy HEeW3BECTHBIX XapakTePUCTHKAX IPYHTa CBaH JOIYCKAeTCs MOJAENHPOBAThH

corjacHoO pekomeHaanusm 1. 6.3.1.

Pacuer cBaiiHOro pyHaamMeHnTa Kak yCJI0BHOI0 MACCHBHOI0O
6.3.10 I'py30MoaBeMHOCTb CBAWHOTO (yHAAMEHTa KaK YCJIOBHOIO MAaCCHBHOTO ONPENENAIOT
MO MPOYHOCTH TPYHTA OCHOBaHHS IO CpPeJHEMY U MaKCHUMaJbHOMY JABJIEHHUIO MMOJ MOJOLIBOM
YCJIOBHOTO MaCCUBHOTO (yHnamenTa (ceueHue 4-3, pucyHok 6.3.1), a Takxke npu HEOOXOAUMOCTH

O rpy30n0aAb€MHOCTH MOACTUIAIOLICTO ciaboro ciost TPyHTa.

Pacuer mo cpeqHeMy H MAKCHMAJILHOMY AABJIEHHIO NOA NOAOMBOH

6.3.11 Onpenenenue rpy30NOABEMHOCTH CBAHHOTO (pyHAaMEHTa KakK yCIOBHO MacCHBHOTO
He Tpedyercs Uit OXHOPSAHBIX (PyHIZAMEHTOB NMpH JIOOBIX IPYHTOBBIX YCIOBHAX, a TakokKe I
MHOTOPSHBIX (DYHIAMEHTOB MPH ONMHMPAaHHH HIDKHUX KOHLIOB CBail, 000NOYeK M CTONOOB Ha
CKaJIbHBIE TIOPOAIbL, KPYMHOOOJOMOYHbIE (BaIyHHbIE, TajleYHUKOBBIE, IEOEHHUCThIE, TPaBHUIHBIE,

IPECBSIHBIE) C TIECYAHBIM 3aMOJHUTENIEM U TJIMHHUCTbIE TPYHTHI TBEPAOH KOHCUCTEHLIUM.
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a)

Pucynok 6.3.1 — K onpeneneHuro pa3sMepoB YCIOBHOTO MACCMBHOTO (PYHIaMEHTa!

a u 6 — npu mnre, 3arayOIeHHON B IPYHT; 6 U & — IIPH [UTUTE, PACTIONOKEHHOM Hax

TPYHTOM

6.3.12 PasMmeps! yCIIOBHOTO MACCHBHOTO (DYHAAMEHTA ONPENENsIOT IPH IUIHTE PYHAAMEHTA,
3arnyOeHHOMN B IPYHT — COTJIACHO PUCYHKY 6.3.1, @ u 6, npu miute GpyHAaMeHTa, PACOI0KEHHOM
HaJ IPYHTOM — COIJIACHO pUCYHKY 6.3.1, 6, 2.

Kontypsl /243 yCIOBHOrO MacCHBHOTO (PyHIaMEHTa OIMpPEAEeNsIOT Mo pucyHkam 6.3.1, a u s,
KOrza kpaiinue cBau, 000JOUKH WK CTONOBI (IJIOCKOH PacueTHON cXxeMe) HaKJIOHEHBI K BEPTHKAJIN
MOJ YIJIOM, MEHBIIUM YeM (P, /4, 1 Mo pUCYHKY 6.3.1, 6 U 2 — B OCTaNbHBIX Cy4asx. 30eCh ¢y, —
CpeZHEB3BELIEHHOE 3HAYEeHUE PACUETHBIX YIIIOB BHYTPEHHErO TPEHMs Ui NpPOIJEHHBIX CBasMHU

(obonoukamu unu CTO0aMK) MPYHTOB, OMpernenseMoe 1o hopmye
0, =20h[h, (6.3.10)

rae 7 — oyOuHa 3anoKeHust cBau B rpyHTe (cM. 1. 6.3.3 u pucyHok 6.3.1) oT noBepXHOCTH TPYHTa,
(; — pacueTHBI Yrol BHYTPEHHErO TPEHHS i-TO CIIOS TPYHTA, PACIHONIOKEHHOrO B Mpeaenax
riyOuHBI /1, h; — TOJIIHHA 3TOTO CIIOS.
ITiomans ¥ MOMEHT MHEPIMH YCIOBHO MACCHBHOTO (PyHIaMEHTa BHIMUCISIIOT KaK
3
byay

An= ay by, Jo = 2

(63.11)

2
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rae Cly, by — PpasMeEpbl YCJIIOBHOI'O MAaCCHBHOI'O d)yH,I[aMeHTa COOTBETCTBCHHO B HAIIPABJICHUU,
HapajieJIbHOM IUIOCKOCTH eHCTBUS Harpy3KH, U MEePIEHAUKYIIIPHOM €ii.

6.3.13 IlpemenbHOe CpelHee MABICHHE MO MOAOIIBE YCJIOBHOIO MACCHBHOTO (YHAaMEHTa
Supencp ONpenensitor mo dopmyine (6.2.2). IlpenenpHoe MakCHMaJbHOE JaBJEHHE MOJ ITOXOIIBOH
byHnaMenTa Sypenmax OMPEAEIAIOT MO Gopmyie (6.2.3).

6.3.14 Bennumnbl cpenHero (Scp) B MaKCHMAJIbHOTO AaBJIEHHS (Smax) OIPEAENAIOT OTHAEIHHO

JUTSL K&XKIOW M3 Harpy3oK (IOCTOSIHHBIX, BpeMEHHBIX, NEeNIeXOIHbIX 1 NpoYHX) 1o Gopmynam

N? .
So =3 (6.3.12)
6C
s =N Yy (M, +2H,h), (63.13)

4, +byth +36C,J,
rae Ay U ay — COOTBETCTBEHHO ILIOIIAAb IOMOLIBEI YCIOBHOIO MACCHUBHOTO (yHIAMEHTa U ee
pa3Mep B IUIOCKOCTH A€HCTBHS BHELTHHX HArpy30K; N — BEPTHKAIbHAS COCTABJISIIOLIAS BHELIHEH
HArpy3KH B CEYEHWH IO MOJOIIBE YCIOBHOro (hyHAaMeHTa (CHKMMAIOINYIO MPOAOJBHYIO CHIY
MPUHUMAKOT MOJOKUTENbHOM), Cp — KO3 (GUIMEHT HOCTeNH IpyHTAa MO MOAOIIBON YCIOBHOTO
¢yunamenta (m. B.2.9); H; u M)— COOTBETCTBEHHO TOPH30HTAJbHAS COCTABJIAKOINASI BHEIIHEH
HAarpy3kH W €€ MOMEHT OTHOCHUTEIbHO TJIaBHON OCH TOPH3OHTANBHOTO CEYEHHS YCJIOBHOTO
MAacCHBHOTO (yHAaMEHTa B YPOBHE PACUETHOHN IIOBEPXHOCTHU I'PYHTA, /1| — MIIyOHHA PaCIONOKECHUA
HOZIOIIBBI YCJIOBHOTO MAacCHBHOTO ()yHIaMeHTa 10 OTHOMIEHHIO K PACYETHOI MOBEPXHOCTH IPYHTA
(cm. pucyHok 6.3.1); J; — MOMEHT MHEpPLUMM MOIOWIBBI (YHAAMEHTa OTHOCHTEIBHO OCH,
NEePIeHANKYIAPHOH  IUIOCKOCTH  AECTBHMS  BHEIWHMX  Harpy3ok, K —  kxoadduuueHrt
HPONOPLMOHANBHOCTH IPyHTa Ha OOKOBOI MOBEPXHOCTH YCIOBHOTO MAacCHBHOrO ¢yHIaMeHTa (1.
Bb.2.6).

I'opu3oHTanbHYI0 COCTAaBIAIOLIYKO BHEIIHeH Harpy3ku /| OmpenenstoT OT TOPMO3HBIX
Harpy3ok (C y4eroM Inepenayu ONOPHBIMU YacCTSIMH) U OT TOPU3OHTAIBLHOIO JJaBJIEHUs] [PYHTA IS
KOHLEBbIX omop. MomeHt M| u cuiny H, B ceyeHuu ¢yHIAMEHTa HA ypPOBHE PACUETHOI
TTOBEPXHOCTH TPYHTA NPUHUMAIOT AEHCTBYIOIMMH B OHOM HAaIpPaBIICHUH.

JlaBieHre 1o MOAOIIBE YCIOBHOTO MAacCHBHOTO (yHAaMeHTa Nj, ONPENEISIIOT ¢ y4eTOM Beca
TPYHTOBOrO MacCHBa B KOHType /243 BMecCTe C 3aKJIIOYEHHBIMU B HEM CBasMu, a IpU ILIUTE
¢yHnaMeHTa, 3ariyOneHHOW B TPYHT, — BMECT€ C 3aKIOYEHHOH B HeMm mmrTod (Oe3 yuera
THAPOCTATUYECKOrO B3BELIBAHIIS).

6.3.15 Jlomyckaemble NaBI€HHS Sgpew OT BPEMEHHOH HArpy3KH ONPEAENSIOT COTJacHO
pexomennmanusim 1. 4.2.2 [2]. Homyctumble knacchl Harpy3ok Kax m Ky, a Takke DOmycTHMBbIE
MacCel JTAJOHHOW Harpy3ku OH; © HHBIX KOJECHBIX HArpy30K OMNPENeNsIoT B
aBTOMAaTU3UPOBAHHOM PEXKME B COOTBETCTBUHU C pekoMeHnauusivu 1. b.3.2 [2].
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HpI/I HUCIMOJb30BaAHUU WHXCHECPHBIX METOOOB pacde€ra OOmyCKaeMmbl€ CpeoHUe U
MaKCHMAJIbHbIE€ NABJICHHA OT BPEMEHHOH HArpy3kH (Sppew), @ Takke HaBIEHHs Sy OT 3TaJOHHBIX
Harpy3ok onpenessitor no hopmyam:

- ot Harpy3ku kiacca AK 6e3 y4era TOpMOXKeHHs

o
Se :KZS,.ZN

oC.a, (63.14)
KZY{ +— (DM}:
4, bKh +36C,J,

- oT Harpy3ku kjacca AK ¢ yueroM TOpMOXKeHuUs

Scp —Kzsi(l%%;

6C.a, (6.3.15)
—KZS {O8AH W(3'0,8'(0M +20,7TAKI’Z)},
- oT Harpy3ku kinacca HK
o
R (63.16)
6C,a, -
Smax :K.‘Yfﬂx'72. (X’HKN 3(X’HIM s
4, b Kh +36C,J,
- OT STAJIOHHBIX TPAHCIIOPTHBIX CPEACTB
oy .
Sop :P"Yﬁz'zsi 14::\ >
(63.17)

o 6CCI
o =Py, syl 5y L
max =5V p ZS'{AH b, Kh +36C,, %”}

- OT 3TalOHHBLIX TPAHCIOPTHBIX CPENCTB U KOJECHBIX aBTOMOOMIBHBIX HATPY30K C y4ETOM
TOPMOXKEHUS

0,8-0lyy

An >
63.18
Susx =P 535, os%N+6Cn“y(0»8'3'0€aM+0a7'2'Tah) .( )
max oot B b,Kh} +36C,J, ’

Bce obo3Hauenns npuBenessl B .11 6.2.4 u 6.3.14. PekOMeHaIMH 1T0 Y4eTY TOPMO3HBIX CHIT

SCP =P'va‘25f

Tax>Ke NPUBECHEI B I1. 6.2.4.
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Pacuer moacTHAAOIIErO C0S

6.3.16 Pacuer rpy3onoabeMHOCTH CBaiHOro ()yHJaMeHTa KaK YCJIOBHO MAaCCHBHOIO IO
cnaboMy MOACTHJIAIOIIEMY CJIOK0 TPYHTA BBIMONHSIOT COMIACHO ILI. 6.2.6 — 6.2.8 mpu NpHHATBIX

pasmepax ay, by.

Pacuer no ropu3oHTAJIbHOMY JABJICHHIO HA TPYHT

6.3.17 TI'py3onombeMHOCTb II0 TOPHU3OHTAJbHOMY JIABJIEHHIO HA TIPYHT SBJAETCS
JIOTIOJIHUTENBHON XapaKTePUCTUKON COCTOSHHUS KOHCTPYKLUH M He MOXKET SBIATBCA NMPHYMHON
BBEJICHUS OTPAHUYCHUI HAa MPOITYCK HATPY30K.

Pacuer rpy30nonbEMHOCTH CBaii, MIOTPY>KEHHBIX B TPYHT Ha riuybuny Oosnee 10d, rae d —
JUaMEeTP KPYIJIOrO WMJIM CTOPOHA IIPSIMOYIOJIBHOIO CEUEHUs, NI CIy4aeB KPOME IIOIPY>KEHHUs! B
Wbl WM TJIMHUACTBIE TPYHTHI TYTOIUIACTUYHON MM TeKy4yeld KOHCHCTEHIIMH IO TOPH30HTAJIBLHOMY
JABICHUIO HE HA TPYHT IIPOU3BOTUTCSL.

6.3.18 I'py3ononbeMHOCTb CBAHHOTO (hyHIaMEHTA MO FOPU30OHTAIEHOMY AABJIEHUIO HAa IPYHT
IPOBEPSIIOT Ha MIIyOMHE z, KOTOpas 3aBUCUT OT IpHBeNeHHOiT (Oe3pasMepHOit) IIyOHHbI 3aJ10KEeHHUs
B rpyHTe cBau (0607104KM K cToN6a) 2 (cM. m. 6.3.8):

-ecmu b <2,5,T0 IPY30IOABbEMHOCTD IIPOBEPSIIOT Ha riyOuHax z = h/3 uz=h,

- ecu /1> 2,5, TO TPy30NOXBEMHOCTD nposepsoT Ha ry6une z =0,85/a, .

Ilpu pacuere (GyHOaMEHTOB METONOM KOHEYHbBIX 3JIEMEHTOB IPY30MOABEMHOCTb TAKXKe
HPOBEPSIOT Ha MiyOMHe ¢ HauOounbluell BENWYHMHONW PEaKUMH YMPYruX OINOp, MOAENUPYIOLIMX
OKpyKaromuii cBau rpyHT (1. A.2).

Pacuer rpysonoabeMHOCTH (YHIAMEHTa IO TOPH3OHTAIBHOMY [aBICHUI0 HAa TPYHT O
BBLITNONHAIOT B aBTOMAaTH3UPOBAHHOM PEXHME MTEPALMOHHbIM NOAOOPOM JOMYCTHMBIX KJIACCOB
Harpy3ok Kax u Kpg, a Taxke JonmycTHMblE MacChl 3TalOHHOH Harpy3ku OH3 M MHBIX KOJNECHBIX

Harpy3oK B COOTBETCTBHH C PEKOMEHAALMAMHY 11. 5.4.2 [2], ucxozas u3 cobnoaeHus! yCIoBUs

G, <o (6.3.19)

z — npex ?

Ecnu knacc ¢pyHmameHTa OMOpbl IO FOPH3OHTAIBHOMY NaBJIEHHIO IS M0 yciaoBuio (6.3.19)
OKasajiCsl HUXKE, YeM II0 IIPOYHOCTH OCHOBAHMS, TO pacyeT CIEAYeT [OBTOPUTb, yMEHbUIas
3HaueHue kod(UUNEeHTa NPONOpPUHOHaNbHOCTH K B mpenenax, ykasaHHbx B Tabmuue B.2.2, s
COOTBETCTBYIOIEro BuAa rpyHra. Ilpy HOBOM 3Ha4YeHHH 3TOr0 KOI(QHLIEHTa HEOOXOTHMO
IIPOBEPHUTH HECYLIYIO CIIOCOOHOCTE OCHOBAHMSI U BBIMIOJIHEHHE yCiioBus (6.3.19).

6.3.19 IlpenensHo IOMYCTHMOE TOPH30HTANBLHOE NABIEHHE Gppey Ha IPYHT, Klla (rc/M?) o

60KOBO¥ MOBEPXHOCTH CBaif, 000J104eK MWK CTONGOB ONpeneNsoT o GopMyie
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O mpen = MM, —— (1229 + 0,6¢), (6.3.20)

cos @
rae z — riyOuHa OT pacdeTHO! MOBEPXHOCTH rpyHTa (TipH MminTe (yHAAMEHTA, PACIONOKEHHON Hall
IPYHTOM) HJIM OT IOJOLIBHI IUIUTHI (IpU ee 3ariybieHun B rpyHt), M (m. 6.3.18), ¢, c m v —
paCcHeTHBIE XapaKTEPUCTHKH (YToN BHYTPEHHErO TpeHHus, IPajl., yAeIbHOe cueruienue, klla (tc/m?),
u obwemubiit Bec, KH/M® (T¢/M)) rpyHTa; Mp — ko3¢ duunent, pasubii 0,7 B Cllyyae OMUPaHUS HA
OMOpy TPOJNETHBIX CTPOEHUII PAacHOpHOro THUMHa (apkW, CBOABI) M paBHBIA 1,0 — B OCTaNbHBIX
Cy4asx; My — KOI(PGHLHEHT, YUUTHIBAIOUIMN MO0 TOCTOSHHON TOPH3OHTAJILHON HArpy3KH B
CYMMAapHOH.

3HavYeHWs HOPMATHBHBIX XapaKTEPHCTHK I'PYHTOB ONPENENSIOT COIJIACHO MPUJIOXKEHHI0 b
[14]. KoahduipeHTh HAmEeKHOCTH AJIs1 ONPEAeIeHNs] PaCUeTHBIX 3HAYE€HUI NPHHIMAIOT COTJIACHO
. 5.3.15, 5.3.16, 5.3.18 [14].

IIpy HECKONBKHX CIOSX TPyHTa 3HAYCHUS @, ¢ U Y NPUHIMAIOT CPeIHEeB3BELICHHBIMH Ha
y4aCTKe 3MIOPHI JaBJIeHUH G-, OAHOTO 3HaKa.

6.3.20 KoabduumeHt, y4InuThIBAIOIMA IOMO IOCTOSHHONW TOPH3OHTAIbHOM HATrPy3KH B
CYMMapHOM, ONpenessitoT no Gopmyiie

M, +M,

= 6.3.21
T]Z 4MH JrMB > ( )

roe My, m M, — MOMEHTBl OT BHEIIHMX TOPH3OHTAJIBHBIX COOTBETCTBEHHO IIOCTOSIHHBIX W
BPEMEHHBIX HArPy30K OTHOCHTEJBHO OCH, IIPOXOISILIEeH B yPOBHE HHKHHX KOHLIOB CBaii (00omoueK
WJIU CTOJNIOOB) Uepe3 LEeHTP TSUKECTH UX CeUYEHUH NEePIEHANKYISIPHO CHJIOBOI MIOCKOCTH.

IIpn oTCyTCTBHM TOPH3OHTAJBHBIX IIOCTOSIHHBIX HArpy3ok (Kak MpaBWwiIo — AJIA

IPOMEKYTOYHBIX OIOP) MPUHUMAIOT My = 1.

6.3.21 TopusoHTaNbHOE [aBJi€HHE OT BHEIIHWX HArPY30K MpPU YCJIOBHOM rnyOune 7 < 4

JOMYCKAETCsl ONpeneNsTh no hopmyre

— 1
o, = aff B (g4, — BB, + D) —— H, + (B,A ~CyB + )M, | (6.3.22)

roe H; uw M, — momepeuHas cuiga ¥ H3TUOAIOMMIA MOMEHT, ASHCTBYIOIIHE B CEYEHHH CBau
(oGosouky unu ¢Tonba) HA YPOBHE PACYETHOW MOBEPXHOCTH TpyHTa (mpu miuTe (yHOAMEHTa,
PACTIOIOKEHHOM HAal TPYHTOM) MM TTOAOLIBBI IUINTHI (IpU ee 3arnybiaeHnu B TPyHT); (IPUHUMAIOT
TIOJIOKUTEIBLHBIMHE, KOTa CHJIa ¥ MOMEHT, Mepefaloliecs OT BEepXHeH 4acTH CBaW Ha HIDKHION,
HaIpaBJeHbl COOTBETCTBEHHO BIIPABO U II0 YaCOBOW CTpejike), onpenesitor no Gopmyiam (6.3.8);

EJ — 5ecTKOCTh MOMEPEeYHOro CEUeHUs CBau NPH U3THOe; o — Kodduuuent aedpopmayu cBau
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(oGonoukn unu cronba), onpepensiembiii mo dopmyne (6.3.2); Ao, By u Cy — OespasmepHbie
koo duimenTs, 3aBUCAINME OT BHAA 3aKPEIUICHHS HIDKHErO KOHI[A cBau (ONMMpaHHe Ha

HECKAJIbHBIA IPYHT, OMMPAHKWE HA CKAJy WM 3a[CJIKa B Hee) U OT IPHBEACHHOI (Oe3pa3mMepHOLi)

ryOuHbI I 3anoxenus cBau B TPYHTE, IPH 3TOM IIPH h>40 NPUHUMAIOT h =40.

3Hauenus napametpoB A;, B;, C; u D) BBMHCIAIOT IS PacCMaTpPUBAEMOTO CEHYEHUs MO

BBICOTE CBAW, PACHOJIOKEHHOTO Ha COOTBETCTBYIOLNEHl TiyOMHE /I, COINAcCHO PEeKOMEHIAIHIM

npuNoKeHus 6 [6]

7.5 7,10 7,15 7,20
Alzl—h—+6h——11 6h—+16 11-6 h
St 10! 15! 200
7,6 7,11 7,16
B, = h— 2%+7 2%—12 7- 2%+
hZ h7 h’lZ h17 (6323)
=237 18.3°——13-8:3—+..
2! 7 12! 17
7.3 7.8 7,13 7.18
Dlzhff4h 19-4 " 14.9.45
3! 8! 13! 18!

Ipumeuanue. M Boruncienus ko3doummento Ao, Bo 1 Co MOXKHO BOCHOJIb30BATHCS

¢dopmynamu npusioskeHust 6 [6] u ganapMu Tabauier 4 [6].

IIpu ycnoBHOIM riiyGuse /i > 4 pacder 1enecoo0pa3Ho BECTH YUCIEHHBIMH METOAAMH.

Pacuer cBaiiHoro (pyHgamMeHTa no BAABJHBAHMIO (BbIAEPrUBAHHIO) OTAEJIbHO CBaH

6.3.22 T'py30mogbeMHOCTh CBAaifHOro (pyHmamMeHTa 1O BAABIMBAHHIO (BBIAEPrHBAHHUIO)
OT/IENIbHOM CBaM BEMYT C y4E€TOM yKaszaHuii m. 4.2 [2].

6.3.23 I'pysononbeMHOCTh (pyHAAaMeHTa N0 BAABIMBAHHUIO CBAaH OMpENeIsIOT Ui Haubosee
Harpy>XeHHOI CBal NCXOZs 13 COONIIOEHHS YCIOBHA

N +G<S__-lo (6.3.24)
Y

mpen

rae Nmax — HaHOOJbIIEE MPOIONBHOE YCUINE B BEPXHEM CEUEHUH CBau, 000JI04KH wiH cronbda; G —
Bec cBaM, 000noYKM wiu ctonba (i KOHCTPYKLMM, ONMHPAIOIIMXCs HA TIIMHUCTBIC TPYHTBHI MU
ckayipHBIe TOpOnbl, Bec (G ompenensiroT 0e3 yuera TMIPOCTATHYECKOrO B3BELIMBAHMS, a IS
KOHCTPYKILIMH, ONMUPAIOLINXCS HA TNecyaHble TPYHTHI — C Y4€TOM B3BewnBanus), ® — Hecymias
CIOCOOHOCTH TPyHTAa B OCHOBaHMM CBau, O0OJIOUKM WM Cronmba Ha CKaThe, OIpeaeiseMast
cornacHo ykazanusum [13]; v — koadpuuneHT HaxeKHOCTH.

BSBeHII/IBaIOH.[ee Z[eﬁcTBHe BOIBI HA BEC CBAH MOXET 6I>ITI: YYTCHO YMEHBIICHHUEM YACIIBHOI'O
BECa MaTepHalia 4acTH CBaM, HAXOISIIEHCS B BOLOHACHILIEHHOM IPYHTE, Ha BEIHUYHMHY YAEIBHOTO

Beca Boze! (1 Tc/M” wm 10 kH/MY).
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Ecnu can (o6onouky, ctonbpl) ONuparoTCsi Ha HECKAJbHBIH IPYHT U (QyHOAMEHTHAs MUINTA
PAacIoNoXKeHa HaJl €ro MOBEPXHOCTHIO, 3HAYCHHE Y PHHIMAIOT B 3aBUCHMOCTH OT YHCIIA 17 CBail B
¢dyHnamenTe:

n 1+5 6+10 11+20 >20
¥ 1,75 1,65 1,55 1,4

B ocranbsbix cnyyasx y = 1,4.
6.3.24. I'py3onoabeMHOCTb CBaii, 00ooYeKk uin CToNGoB Ha BbiiepruBaHue (Nmin + G <0)
OMpeneIsItOT U3 YCIOBUS

Lo (6.3.25)

mpex — _ T B>

|Nuww +G|<N

ra€ Nmin — HaIMEHbIIEe MPOAOIbHOE YCHIINE B BEPXHEM CedeHuu cBau (0bonouku mim cronba), G
— BEC CBaW, OIpPENENEHHbII C Y4YE€TOM THAPOCTaTHYECKOro B3BemuBaHus, @, — HecywLiad
CHOCOOHOCTB CBall Ha BHIIEPTHBAHUE, OMpPEeCHHas COMIAcHO ykasanusM [13]; y — xoodpunment
HaJEeKHOCTH, IPUHUMAEMBIil MPH JTIOOBIX IPYHTOBBIX YCIOBHSAX U MOJIOKEHHUH IUMTHI yHAaMeHTa
B 3aBHCHMOCTH TOJILKO OT 4Mciia 1 cBaii B (pyHmamenrte cormacuo m. 6.3.23. Ilpu pacuere Ha
ZeHCTBHE TOCTOAHHBIX HArPy30K M BO3OEHCTBUI B COYETAHUH TONBKO C BPEMEHHON BEpTHUKAbHOM
Harpyskofl U HaBICHHEM [PYHTa OT BpPEMEHHOi Harpyskd (IUI1 KOHLIEBBIX OIOp) 3HA4YEHHE Y

VBENIUYUBAIOT B 1,5 pasa.

Pacuet cTos100B 10 3a/€JIKe B CKaJIe
6.3.25 PacueT rpy30noIbeMHOCTH CTOJIOOB 1O 3a1€JKe B CKaje BEAyT UTSPALIIOHHBIM ITyTEM.
6.3.26 TIlpu pacuere Tpy30nOmXbeMHOCTH (QYHIAMEHTOB U3 CTONOOB, 3a0ypeHHBIX
(3amenaHHBIX) B CKaJbHYIO MOpOAy He MeHee deM Ha 0,5 M, IPOBEPSIOT HECYINVIO CHOCOOHOCTD
3a0eJKN B CKalle KaXAOro cronba Ha COBMECTHOE AeHCTBHME M3rHOarolero MomMeHTa M u

MOTIEPEUHOM CHITBI (), BBIMUCISIEMBIX ISt TIYOHHBL Z = A (cM. I 6.3.3), a Takke IPONOIbHOMN CHIIBI

Ni=N+G, (6.3.26)

rne N — mnpomoneHOe ycuide B BepxHeM cedeHumn cronba;, G — Bec cromba Oe3 yuera
TUOPOCTATUYECKOTrO B3BEIIMBAHMS.
6.3.27 [penenbHOE MPOAOILHOE YCUITHE 1O IPOYHOCTH 3aJeJIKH CTON0a B CKajle

Lo, (6.3.27)

npen 3
14
rne @, — Hecymas CIOCOOHOCTb 3amenky cToida Ha CXKaTHe C YYeTOM MOHIDKAIOIIEro BIIMSHUS
n3rubaKOILEro MOMEHTa M), 1 noniepeuHoi cuibl O,

Hecyuyro criocobHocTh 3amenku cronda, KH (Tc), onpenernstoT no hopmyie
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o =115 | B i (6.3.28)
d 14

3

rae h, — ryOuHa 3amenkd crojba B CKajie OT KPOBJIM HEBBIBETPENON MOpPOABI, M, d; — AWAMETP
cronba Ha 3aJeNaHHOM B CKajle ydacTke, M; R — HOpPMaTHBHOE BPEMEHHOE COTPOTHBICHHE

CKJIBHOH TMOpOABI ONHOOCHOMY CXATHIO B BONOHACHILIEHHOM COCTOSIHHH, ONpPEAEICHHOE JUIS
TIOPOJIBI, PACTIONIOKEHHON B Ipenenax riyOuHsl /;; A — Miomaas onupaHus cToida Ha CKAIBHYIO

nopoay, M, K = 1+2(Kcz-l) € — k03 pULIHEHT, 3aBUCAILHIA OT MPUBEIEHHOTO SKCLEHTPHUCHUTETA

e= M (1,29, (6.3.29)
Nd | 3M,

3nauenus K, B 3aBUCHMOCTH OT 3HAYEHHUS h, MPUHHUMAIOT PaBHbIMH:
hy d, 2d, 3d,
K., 0,65 0,825 0,945

IIpomesxyTOo4HBIE 3HaUeHUst K, NPHHUMAIOT [0 MHTEPHOJISALNH.
ITpu e > 0,5 rpy30noaseMHOCTb (PyHAAMEHTA ONPEASNSIIOT COMNIACHO YKa3aHuAM I. 6.3.23 u

HOOMOJIHUTEIBHO POBEPSIOT BBITIOJIHCHUE YCIOBUA

%ﬁ 0,1R% . (6.3.30)
BN
7 PacueT rpy3onoqbeMHOCTH ONMOPHBIX YacTei
O0mue ykazanus

7.1.1 IlpoBepku TIpy30NONABEMHOCTH OINOPHBIX HYacTed IPOU3BOAAT IO IMPOYHOCTH
KOHCTPYKLMY, @O JAONYyCTUMBIM JHAana3oHaM JIMHEHHBIX NepeMelIeHul, M0 AOMyCTHMBIM

J1ana3oHaM yIJIOB IIOBOPOTA.
IIpakTuueckue pacueTel TPy30MOIbEMHOCTH OMOPHBIX HaCTEH M BJIEMEHTOB MX KpeIUIeHus,
KaKk TMpaBWIO, BBINOJIHAIOT TOJBKO B TeX Clydasx, KOrja paspylleHue WM yTpara
paboTocnocoGHOCTH OMOPHBIX HacTeil BieueT yTpary paboTocnocoGHOCTH POIETHOO CTPOCHHUS U
coopyxeHusi B uenoM. COOTBETCTBEHHO NPAKTUYECKOH 3HAYMMOCTH C TOYKU 3PEHUs! BIMSHUS HA
OLIEHKY TEXHHYECKOIO COCTOSIHHSI COOPYXKEHUs U ONpeNeNieHHs YCIOBUI MpPOIycka HArpy3ku IO
COOPY>KEHHIO OINpEAeNeHHe IPy30NOAbEMHOCTY HE UMEET AJIS CIeAYIOIIUX THIIOB Y3JI0B ONHPaHKA

U KOHCTPYKLMI OMOpPHBIX 4yacTell: nmpoknanka;, POY, neHTo4Has pe3uHO-apMUPOBAaHHAs, ILIOCKas,
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TaHIeHIMaJbHAasl, MONMMepHas KOMOMHHMpOBaHHas  (Pe3MHO-(PTOPOIIACTOBAs),  IUAPOBO-
CETMEHTHAsI;, OTIOPHEIN AEPEeBsHHBII Opyc.

7.1.2 Onpenenenue rpy30HMOAbEMHOCTH OIIOPHBIX YacTeil MPH HEOOXOAUMOCTH BbIMOJIHSIOT:

- Ha OCHOBHO€ COYCTAaHHE OT I[eﬁCTBHﬂ BEPTHKAJIBHBIX MMOCTOAHHBIX U BPEMEHHBIX HArpy3o0kK;

- Ha JOMNOJHUTENBHOE COUYETAHHWE, YYHTHIBAIOMIEE BOCHPHITHE BEPTHUKAJBbHON OMOpPHOI
PEakIMH COBMECTHO C TIPOAONBHBIMH YCHIMAMH OT TOPMOXEHHS (TSMH) M HPOAOJBbHBIM
BO3MEiICTBEM OT W3MEHEHHs TeMIepaTypbl (C Y4eTOM COOTBETCTBYIOLIUX KO3((PHULHEHTOB
COYETaHNs).

7.1.3 IIpoponbHOE ycUIne OT TOPMOKEHUS U CUJIBL TSITH TP pacyeTax NepenaroT:

- Ha HEeMOJBI)KHbIE ONOpPHbIE yacTu (B TOM uucie — Ha HenonsukHble POUY) B pasmepe
100 %;

- Ha TIOABIKHBIC KATKOBBIE H CEKTOPHBIE OIIOPHBIE YaCTH B pa3mepe 25 %o,

- Ha NIOABIKHBIE TAHICHIMAJIBHBIE OTIOPHBIE acTH B pasMepe 50 %;

- Ha MOABMXHBIE ONOpHBIe 4acTh POY — paBHBIM peakTHBHOMY YCHJIMIO, ONpEAENseMOMY 1O
m 5.2.4.

B mr0060M ciiyuae rOpU3OHTAIbHbIE YCHUJIMS, ME€PEAaBaeMble Ha MOABIIKHBIC OMOPHBIC YacTH,
He JOJDKHBI IPEBOCXOIOMTH CHUJIBI TPEHHs, OIperneiseMyro corjmacHo m. 6.28 [9]. B mporusHOoM
Clydae B pacyeT BBOIST CHIIBI TPEHHS, IPHHUMaeMble C COOTBETCTBYIOIMMH K0d(hduineHTaMn
COUeTaHusL.

IIpu omupaHuM NPOJETHBIX CTPOCHHII HA OMOPHI 4Yepe3 IOABHUXKHBIE PE3NHOBBIE OMOpHbLIE
YaCTH TOPMO3HOE YCHIIHE [OIyCKAeTCs PAaCIpeneiaTh HOPOBHY HA BCE OMOPHBIE YaCTH MPOJIETHOTO

CTPOEHUSL:
S ==T[3 n, (7.1.1)

rne S — ycunue B Kaxuoit onopHoii yactu; 7' — TOPMO3HOE YCHIIME HA MPOJNETHOM CTPOEHUM; Zh —

KOJINYECTBO OMOPHBIX YacTeil nox OajKaMu HPOJIETHOTO CTPOSHHUSL.

7.1.4 Tlpu OTCYTCTBHH B CX€M€ ONMPAHHUS HEPa3pe3HbIX U TEMIEePaTypHO-Hepa3pe3HbIX
MPOJIETHBIX CTPOEHHI HEMOABIKHOM OMOPHOH YacTu (HampuMep, MPH UCHONB30BAHUH PE3HMHOBBIX
OMOPHBIX YacTeil) MOJIOKEHHE HEMOABIKHOTO CEYEHHUs OMpPEAENAT COTJIACHO PEKOMEHAALMsAM
n.n. 4.3-4.5[10].

7.1.5 JluHeiiHble W YIJIOBBIC MEPEMEIEHUS B ONOPHBIX YacTAX ONPENENSIOT OT PaCYETHBIX
TEMIEPaTypPHbIX BO3ACHCTBHI M BPEMEHHBIX HAarpy30K HA NPOJIETHOE CTPOCHHE M OMOPEI C yIETOM

k03¢ pULHEHTOB COYeTaHUIA.
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Jluneiinble (TMPOAONIBHBIE W TIONMEPEYHBbIE) IMEPEMELICHHs] OMOPHBIX Y3JIOB MPOJETHBIX
CTPOCHHUIT OMNpPEAETSIOT C YYeTOM HampaBleHHIl MepeMeINeHud, IOMyCKaeMbIX OINOPHBIMHA
YaCTAMH.

7.1.6 Ilpu ompeneneHuM HAarpy30K W BO3JEICTBUIl Ha ONOPHBIE YacTH YYHUTHIBAIOT
KPUBOJIMHEHHOCTb MPOJIETHBIX CTPOEHUI U KOCHHY UX PaCITOJIOXKEHHSI OTHOCHTEIILHO OTOP.

7.1.7 TIpu 4UCNIEHHOM MOZEIHUPOBAHUH OIIOPHBIE YACTH MOTYT OBITh 33aHbI KaK IPAaHUYHbIE
YCJIOBHA «(MNPUKPEIJICHUST K 3€MIJIC», OpPHUCHTALUA JIOKAJIbHBIX ocei KOTOPBIX COOTBETCTBYET
HamnpaB/IeHUsAM JIMHEHHBIX TepeMElIeHUH OMOPHBIX YacTel, M Kak YIPyrue ABYXY3JIOBBIC CBS3H,
JKECTKOCTH KOTOPBIX COOTBETCTBYIOT BEPTHKAJbHON M TOPH30HTAIBHBIM JKECTKOCTSIM OITOPHBIX
yacreir (aisi POU). B mocnepHeM ciiydae LENECOOOpPasHO PacCMaTPUBATh YHMCIEHHYHO MOJENb
COOPY>KEHUS B LIEJIOM KaK CUCTEMY «IIPOJIETHBIE CTPOEHHS — OMOPHI — GyHmaMeHTED (M. 1. A.1).

7.1.8 IlpenenbHble 3HaUEHHUs] BEPTUKAJIbHOTO JABJICHAS HA OMOPHYIO YaCTh, TOPU3OHTAIbHBIX
CHJI, TMHEWHBIX U YITIOBBIX NEPEMEINECHHI, KaK NMPAaBIIIO, YCTAHABIMBAIOT IO JAHHBIM TEXHUIECKOH
JOKYMEHTAllU U TUIIOBBIX IIPOCKTOB.

ITpu oTCcyTCTBUM TOKYMEHTALMU UM HEBO3MOKHOCTH HACHTH(GHUIMPOBATH MapKy OMOPHBIX
yacTell cienyer auOO BBHIIONHHUTH pacdeT MX Hecylield CrocOOHOCTH COMJIACHO MPUBEIEHHBIM
HIDKe peKOMeHOaluaM, MO0 MpPHHATHL 32 IpenelbHble 3HA4YCHHs YKA3aHHBIX BEJIHYHH
COOTBETCTBYIOIME 3HAUEHHS] BEPTUKANBHBIX AABJICHHH M TOPU3OHTAJBHBIX CHJI, JIMHEHHBIX U
YIIOBBIX IHEpPEeMEIIeHUH OT Harpy3oK, Ha KOTOpble OBbLIO 3aIpOeKTHPOBAHO COOPYKEHHE HIIH
paccuuTaHa OMOPHAS YacTb.

7.1.9 Tlpu BBHINONHEHUM PACUYETOB C HCIIONBL30BAHUEM YHUCIEHHBIX METOAOB HEOOXOMMMO
MOCTPOUTb MOBEPXHOCTU (JIMHHMM) BIUSIHUS OINOPHOIM peakuuy, JHHEWHBIX WM YIJIOBBIX
MepeMeIeHn B PacCMAaTPHBAeMOIl ONOPHOM dHacTH. 3arpyXarmT YKa3aHHblE MOBEPXHOCTH
OOHOBPEMCHHO NJIA MOJYUCHUS:

- MAKCUMAaJIbHOI OMOPHOM peakLUy U COMYTCTBYIOUIUX IT€PEeMEIEHHI;

- MAKCHMAJIbHBIX MEPEMEINEHNI U COMyTCTBYIOLINX OIIOPHBIX PEaKLIHMH.

JIONOMHUTENbHBIE NEPEMELICHUs] OT PAa3HUIBI TEMIEpaTyp MeEXAy TeMIepaTypoil npu
00cnenoBaHN COOPYKEHUs] U MaKCHMAJbHOM (MMHHMMANbHOM) pacueTHOH C y4eToM BIMSHHS

COJIHEUHOH pajHaliiy TakXKe MOTYT OBITh HAMIEHBI IPYU YHUCIICHHBIX pacyerax.

7.1 PacyeT OMOPHBIX YACTEH C MOJUMEPHBIMH MATEPHANAMH
7.1.10 OmnopHple YacTH C TNONMMEPHBIMH MaTepUalaMH IIONPA3AENSIIOTCS HA THIIBL
Pe3UHOBBIE apPMHPOBAaHHEBIE, PE3HHO(TOPOILIACTOBLIE, CTaKaHHble U chepuueckue (LIAPOBbIE
CErMEHTHBIE).

Mo pyHKIMOHANBHOMY Ha3HAYEHUIO ONOPHbIE YaCTH MOAPA3AEISIOT Ha:
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- BCECTOPOHHE-TIOZBIDKHbIE, OOECIeYMBAIOINE JIHHEWHbIE U YIJIOBBIE TMEPEMELIEHHsI
OTIOPHBIX Y3JIOB IIPOJIETHBIX CTPOESHUI BO BCEX HAIIPABIICHUSAX,

- JUHEHHO-TIOABIKHBIE, NONYCKAIOME JMHEHHbIE IEPEMEINEHHST TONBKO B OJHOM
HalNpaBJIeHUH, a YIJIOBbIE — BO BCEX HAIpPaBIIEHISIX,

- HETOABMKHBIE, JOIYCKAOIUE TOJbKO YIJIOBbIE IEPEMELIeHUs] OIIOPHBIX Y3JI0B MPOJIETHBIX
CTPOEHMUIT B TOPU3OHTAIBbHOMN U BEPTUKAIBHON TNIOCKOCTSX.

7.1.11 Pacdersl TIpy30NOABEMHOCTU OINOPHBIX YacTeld C IOJUMEPHBIMH MaTepuanamu

OCHOBAHBI Ha METOIMKAX, U3JIOKEHHBIX B [7].

Pacuer pe3nHOBBIX APMHPOBAHHBIX OMOPHBIX YaCTeH
PacueTHble XapaKTEPUCTHKH

7.1.12 PacueTHOe CONPOTHUBJIEHUE PE3UHBI CIBUTY IPU BHELIEHTPEHHOM CXKaTUU OIIOPHBIX
yacTell co CABUIOM NPUHUMAIOT paBHbIM Ry = 5 MI]a.

PacueTHOE COIPOTHBIEHNE PE3MHOBBIX OINOPHBIX HacTell MPH OCEBOM CXKATUHM IPUHUMAIOT
paBHbIM K, = 15 MI]a.

Monyns ynpyroctu POY (mns umcneHHoro MopenupoBanusi), Mlla, omnpenemsor mo
bopmyne

E=76,5G( -1,1), (7.12)

roe G — mopynb caBura pe3uHbl npu Temmeparype -20 °C, (rabmuua 7.1.1); B:al—bl—
2c, (al + bl)
koa(duenT GopMbl PE3NHOBOI OMOPHOH YaCTH; Cp — TOJIIKHA IIPOMEKYTOYHOTO CIIOS PE3HHBI,
a1 — pa3sMep CTOPOHBI APMATYPHOI'O CTaJbHOTO JIHCTA OMOPHOM YacTH, MApaJUIEIbHON MPONOIBbHON
OCH NpOJIETHOTO cTpoeHus1 (pucyHok 7.1.1); by — pasMep CTOPOHBI apMATYPHOIrO CTAJIBHOTO JIMCTA

OIOPHO# 4acTH, NepreHANKYJIAPHOH OCH POJIETHOTO CTPOSHHSI.

Bepxanh w ol saomerinde

cROR PeIon
bowosod 3amurmimii caoll pessond 33

,Tbuu
- LA = PRSIV L W - o JE — _ . L TR & B
T 2 YT TR e T 2 T 2 LS Sl (,’
TR T S OTEE X TAKITTY m:.c.'nz"-l:a
Il XN L XX T 1:1_:_3.;_,
T L I 2 T XXX X T X2 m'—‘,c'

Ffmvm o e
a, b, i

|

. ab

x|

b

Pucynoxk 7.1.1 — ITomepeuHoe ceueHne pe3HHOBOH OMOPHOI YacTH
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Tabnuya 7.1.1 — Mopyab cnpura pesunbl G, MITa

Mapxa pe3uHsI Bemnanna monyns casura pesunslt, MIla, npu Temmneparype, °C

-20 u BBIIIE MuHyc 30 Mmunyc 40 munyc 50 MUHYC 55
HPII-1347-1 0,70 0,70 0,70 0,80 1,0
PCM-3J1 0,90 1,20 1,40 1,40 -
HO-68-1 0,90 1,10 1,30 - -

IIpumeuanue. [IpoMexxyTouHble 3HAYEHHUS MOAYJISI CABATA MIPUHIMAIOT MO MHTEPIOJSILIUAML

7.1.13 Mapky pesHHBl ONOPHBIX 4HacTell OMNPEAeNsIOT HAa OCHOBAHHM TEXHUYECKOMH
JNOKYMEHTAllUH, MapKHPOBKM ONOPHBIX YacT€H, a NMpPH OTCYTCTBUH YKa3aHHBIX HCTOYHHKOB — C
OpMEHTALMEll Ha pacC4yeTHYI0 OTPHULATENBHYIO TEMIepaTypy BO3AyXa palioHa CTPOMTEbCTBA,
NpUHUMaeMyo 1o [9]:

PacuetHas temneparypa -40 °C — mapxka pe3unsl HO-68-1;

Pacuernas temneparypa -50 °C — mapka pe3unbl PCM-3JT;

Pacuernasa temnepatypa -55 °C — mapka pesunbl UPI1-1347-1.

Pacuer Ha npouHOCTB

7.1.14 TIpenenpHyr0 OINOPHYIO peakiMIO (IPEAENbHOEe BEPTUKAIBHOE AABICHHE) ONPEEIIOT

o opmyiie
5, O
S e = RANT-| ==+=2 ], 713
d,pen e [al le ( )
rne A= aiby — NIOIamb CTAJIbHOIO JIMCTA, APMUPYIOIETO OMOPHYK YacTh, O, Op —

COOTBETCTBEHHO, PACUETHOE IepEeMEILIeHIe CIBUTA OTIOPHOM YacTH 110 HAIPAaBJIEHUSIM CTOPOH d U b,
ompezenseMble U3 cTaTudeckoro pacuera (1. 7.1.18).

INockonbky mepemerneHus J,, dp 3aBHCAT OT JONMYCKAeMOll BPEMEHHOI Harpy3KH, TO pacyer
rpy3ononbeMHocTH 1o GopmyJie (7.1.3) HeOOXOAUMO BBIMONHSITH UTEPALIUOHHBIM IYTEM.

Jlomyckaercss B KaueCTBE BENUYHH O, Op NPUHUMATh NpPEAE/bHBIE IEPEMELIEHNUs] OTIOPHBIX
4acTel, YKa3blBaeMble B TEXHHUECKUX XapPAaKTEPUCTUKAX M3AENHsl. DTO IPUMEPHO COOTBETCTBYET
ucnone3osasuiemMycss B Hopmax BCH 86-83 kosdduimenty ycnosuit pabotsl 0,7 st ciydast
M3TOTOBJIEHUS] OMOPHBIX 4acTeld Ha HeCHeUMaIu3UPOBAHHBIX MPEANPUATHAX. B Takom ciydae
IIPUMEHSTh UTEPAllMOHHBIN MOAXOX He TpedyeTcs.

7.1.15 JlomyckaeMble KacaTeIbHbIE HANPSDKEHUs] B pe3HHE OMOPHOI YacTH BAOJb U MOMEPEK

OCH MOCTa ONpeAeAr0T U3 YCIIOBUA

Tu(y) = To,xp) T T, ) + 19, x() < Td, npen = R, (7.1.4)
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TA€ Tyxy), Thxy) — CYMMAapHBIE KacaTElbHbIE HANpPSHKEHUS COOTBETCTBEHHO OT PaCUETHBIX
BEPTUKAJbHOH M TOPH30OHTAJIbHOI HAarpysoK; Tg x;) — CYMMAapHble KacaTeNlbHbIC HANPSKEHUS,
BO3HUKAIOLINE B PE3yIbTaTe IIOBOPOTA BEPXHEH IIOCKOCTH OIOPHOM YaCTH OTHOCHUTENBHO HIDKHEH
OT pacyeTHBIX HATPY30K U BO3AEHCTBUI BAOJB U IIONEPEK MOCTA.

Kaxmyto 13 BENUYHH Ty, x), Th, x(), 19, x(y) OTPEALIAIOT OT TIOCTOSHHOM, MEMIEXOTHON U ITPOUUX
Harpy3oK, OT BpPEMEHHOH 3TaJlOHHON HAarpy3ku, a Takyke OT TEMIIePAaTYPHBIX BO3AEHCTBHN IO
cneayomuM GopMyiaMm.

7.1.16 KacarenpHble HANpPsHKEHUS OT PACUETHBIX BPEMEHHBIX, TOCTOSTHHBIX, MELIEXOMHBIX U

MIPOYHX BEPTHKAJIBHBIX HArPy30K:

158
Toxly) = =< (7.1.5)
P4,
KacarennHrulie HampsKEHUA OT PACHETHBIX TOPU30OHTAJIBHBIX HArpy30K:
- OT MIOCTOSIHHBIX U MPOYHX HATPY30K
S, sini A
_ LIOCT g>x(y)
Th,x(y) = +G (716)

A4 h ~
Ie i — YroJl YKJIOHA MPOJIETHOTO CTPOEHUS, Ag ;) — JHMHEHHbIE FOPU3OHTAIbLHBIE MEPEMENEHUs
OTIOPHOTO y3JIa MPOJISTHOIO CTPOSHHS OT PACHYETHBIX MOCTOSIHHBIX, M NPOYHX HArpysok, B TOM
YuCiie OT MON3YYeCTH M yCanku OeTOHA MPONIETHBIX CTPOEHHIl BIONH M IOMNEPEK OCH MOCTa,
COOTBETCTBEHHO; /1 — CyMMapHasi TOJIIIKHA CJIOEB PE3VHBI,

- OT MEIEXONHOM HATPY3KH
Th,x(y) :T“!‘GT, (717)

rae A, x) — JIUHEHHBIE TOPU30HTANBHBIE NTEPEMEIEeHNsT OMOPHOTO y3J1a MPOJIETHOTO CTPOEHHUST OT
P, x(y)
PaCYETHBIX IENIEXOAHBIX HAIPY30K,
- OT TEeMIIEPaTYPHbIX BO3neHCTBUl

A X!
Thaty) :G%, (7.1.8)

rae A, xy) — NTMHEHHBIE TOPH3OHTANbHBIC NTEPEMEIIEHHs ONMOPHOIO y3J1a MPOJETHOrO CTPOEHHS OT
pacueTHBIX TEMIEPATYPHBIX BO3AEHCTBHIA,

- OT BPEMEHHBIX 3TAJIOHHBIX HAIPy30K

S, . +S8 sini A
th,x(y): hd Ad +G

1

vx(y)
> 7.19
7 (7.1.9)
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rae Sj,q — PacueTHOE YCUIIHE OT TOPMOXKEHUS; A, x(y) — JUHEHHbIe FOPU3OHTAJIbHbIE [epeMeLICHHUS
OIIOPHOTO y3J1a MPOJETHOTO CTPOCHHS OT PACUETHOH BPEMEHHO NOABIDKHON HArPy3KH.

Benuunny Ag i) CleOyeT ONpenensTh [0 pe3ysibTaTaM HATYypPHBIX OOCNeOBaHHii B BUAE
(haKTUIECKOTO JINHEHHOTO FOPH30HTAIBHOTO TE€PEeMEIEHHs OMOPHOro y3Jia KaK Pa3sHHULLI MEXIY

TIOJIOKEHHAMH OJMHAKOBBIX TOYEK Ha BepxXHeil u HikHeil miockoctsax POY (pucyHok 7.1.2).

/)///lr////// L.

I 7777777 /////////!////// 7.
Iax.pay

Pucynoxk 7.1.2 — CxeMbl k onpesieeHHI0 (hakTHUECKHX YIIIOB IOBOPOTA H FOPU3OHTAIBHBIX

CABUTOBBIX CMEILICHUH Pe3HHOBBIX OMOPHBIX YacTelt

Benuunny A; .y OT PaCUETHBIX TEMIEPaTypPHbIX BO3JCHCTBHI ClefyeT OmNpenessiTb No

dbopmyne
Arx)= Yo Al Ly, (7.1.10)

rae Yy = 1,2 — xoabdunuenT HanexxHOCTH, o — KO3(UIMEHT IMHEHHOro pacliupeHHs MaTepuana
nmponetHoro crpoerus (o = 1-107 mua skenesoberona, o= 1,2-10" mua meranna), At — pasuuna
MEXAy TeMIepaTypoil B MOMEHT OOCIENOBaHHS M MaKCHMAajbHOH (MUHHUMAJILHOH) pacdyeTHOIl
TeMIepaTypoil BO3AYXa; /y;) — TEMIIEPATyPHBIi IPONET BAOJb (MONEePEK) OCH MOCTA.

7.1.17 KacarenbHble HAanpsDKEHUs B PE3UHE OT PAaCYETHBIX IOCTOSIHHOM, NELIEXOAHOH M
MPOYMX HArpy30K, OT BPEMEHHOI 3TaJIOHHOM HArpy3KH, a TAKXKEe OT TEMIIEPaTypPHBIX BO3AEHCTBUMA
IpH MOBOPOTE BEPXHEH IUIOCKOCTH OMOPHOM YacTH OTHOCHTENBHO HWXKHEH OMpPEefesAloT Mo
dhopmye
_Ga;
- 2¢pn

3, (7.1.11)

Ty

rae 8 — yron mnoBopoTa ONOPHOH 4YacTH OT COOTBETCTBYIOLIMX PAaCYETHBIX HArpy3ok M
BO3IEHCTBHIA, 77 — KOJMYECTBO CJIOEB PE3UHBI.

CyMMapHBI yrol HOBOPOTa OIOPHONH YaCTH OT MOCTOSHHBIX M MPOYMX HArpy30K M
TEMIMEPAaTypHOro BO3IENHCTBHS HAa MOMEHT O0O0C/eNoBaHusl OMPENeNSIOT NpH  0OCIeNOBaAHUM
coopy:keHus (cM. pucyHok 7.1.2).

7.1.18 Jluneiinpie nepeMelleHus A, u A, B yrasl 1oBopoTa 3,4 U 9,4 OT COOTBETCTBEHHO
BPEMEHHBbIX JTAJOHHBIX U MNELIEXONHOH Harpy3oK ONpenmeNsioT M3 CTAaTUYeCKOro pacuera

YHCJICHHBIMI METOZIAMH HITH HCIIONb3Ys MeTox chil (pucyHok 7.1.3).
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MISMV

M, M, IMI M, = IMISMP'
' B

Apa= S A 3 S W
e P e (e

>

rae B — JKecTKOCTb MPOJIETHOTO CTPOEHHA Npu u3rube (mis >kene300eTOHHBIX KOHCTPYKLMIA

npuHUMatOT B = 0,8F],.).

yﬁ';d —  pacCTosiHHE OT  LEHTpa  TSDKCCTH

NPUBEACHHOTO CeyeHwst Oanky 10 ee HIKHeH Guopsr,

P, — enynndHas cuna,

M, =P y.,; — n3rubaromuii MOMEHT OT CHIIbI Py,

M, — omopa MOMEHTOB OT  BEPTHKAIBHBIX

Harpy3ok;

M,y — 3mI0pa OT €IUHUYHOTO MOMEHTA,

L — temniepatypHblii poner

Mg

Pucynok 7.1.3 — CxeMbl K ONPEAETeHHI0 TOPH30HTANBHBIX TePEeMEIIEHHH ONIOPHOTO y31a OT

BEPTHUKAJIbHBIX HAIrpy30K METOAOM CHJT

BpeMeHHas1 Harpy3ka HOJDKHA PacrioNaraThCsl Ha MPOJIETHOM CTPOSHHH TaK, YTOOBI MOMEHTBI

M, Ol MaKCHMAaJIbHBIMHL.

HepeMHo>1<eHMe SIMIOP BBINOJHAKT MO MpaBuiiaM CTpOI/ITe.]II)H()ﬁ MEXaHHKH.

PacyeT cTakaHHBIX, c(pepHIECKHX (IIAPOBBIX CErMEHTHBIX) H Pe3HHO(PTOPONIACTOBbIX
OMOPHBIX YACTEH

7.1.19 Pacuer rpy30HOABEMHOCTH CTaKaHHBIX, CpepudecKux u pe3uHO(PTOPOIIACTOBBIX
OMOPHBIX YaCTell BBLINONHSIOT, IPUHUMAS 33 MPEAEIbHOE YCUIHE Pype; MAKCHMANBHO JOMYyCTUMOE
BEPTHUKAJIbHOE JIABJICHHE MO TEXHIUYECKOH JOKYMEHTALIH COOTBETCTBYIOLICH OMOPHOH JacTH.

Beprukanbable naBiIeHUs HA OMOPHYIO 9aCTb OT ITOCTOSHHBIX, BPEMEHHBIX, MEIEXOAHBIX U
MPOYMX HArpy30K ONPEAEISIIOT KaK OMOPHBbIE PEAKLIUU OT COOTBETCTBYIOIIMX HAarpy30K HMPOJIETHBIX
cTpoeHuil. ' opu3oHTaNbHbIC BO3EHCTBUSA HE YIUTHIBAIOTCS.

ITpn HEoOXOAMMOCTH AETANBPHOTO pacyera IPY30MOIbEMHOCTH CIEAYEeT BOCIOJIb30BATHCH
yKazaHUAMH [7], mpuMeHsisi iX B COOTBETCTBHM C METONONOrHeil Hacrosimux Pexomenparuii. [Ipu
3TOM, KaK MPaBUIIO, JOCTATOYHO OTPAaHHYHUTECS PACUETOM PE3MHOBBIX, METAIUIOMTOPOIIACTOBBIX U
Pe3nHOPTOPOILIACTOBBIX JieTaiell KaKk HMEIOLIMX CYLISCTBEHHO MEHbIINE 3amachl Hecyuiei

CHOCO6HOCTI/I, YE€M CTaJIbHBIC JJIEMEHTBI OIOPHBIX qacrer. Ycuimsi OT TOPHU30HTAJIbHBIX
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BOSHeﬁCTBHﬁ BBI3BIBAKOT HE3HAYUTECJIBHBIC MOOINOJHUTEIbHBIC HAIMPSXKEHUSA B PACCUUTBIBACMBIX

ACTASIX, U IIO3TOMY PACUC€T MOXKET OBITB TMIPOM3BEACH TOJIBKO Ha BEPTUKAJIbHBIC NaBJICHUS.

7.2 Pacuer MeTALIHIECKHX OAJIAHCHPHBIX ONOPHBIX YaCTeMH

7.2.1 Tpy30MOABEMHOCTh METAIMYECKUX OaNaHCHUPHBIX OMOPHBIX YaCTeH OMPENENSIOT II0
yCIOBHsIM O0ECIeYeHUs] MPOYHOCTH (B TOM YHCIE HAa CMATHE) MX DJIEMEHTOB — OaJaHCHUpPOB,
OTIOPHBIX IUINT, KATKOB, [IaPHUPOB.

BanaHcupbl PacCYMTBIBAIOT Ha M3rMO OT HATPY3KH, SKBHBAJICHTHOH BEIMYMHE OMOPHOM
peakiuu. Ycwms B OalaHCHpaX HEMOABIIKHBIX OIOPHBIX dHacTell M B BEpXHUX OajaHCcHpax
TIOZIBIKHBIX OMOPHBIX YacTel ONMpenessItoT Kak B Oake, 3arpy KeHHOH pacnpeneeHHON Harpy3Koki
IO OCHOBAHUIO OaslaHCHpa.

Huxeue GamaHCHpBI MOABIDKHBIX OIIOPHBIX HacTeil PACCUUTBHIBAIOT KaK KOHCOJBHYIO Oajky,
3arpyKEHHYI0 OZMHAKOBBIMU COCPEAOTOYSHHBIMH CHIIAMH, TIPHIIOXKECHHBIMH K OalaHCHpPy B MECTax

PAacIoNoKeHuUs KaTKOB (PUCYHOK 7.2.1).

) g
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Pucynok 7.2.1 — CxeMslI k pacdeTy METaJUIMYECKHUX OIIOPHBIX JacTeH:
a — OCHOBHBIE Pa3Mepbl ONIOPHBIX YacTeil; 6 — pacueTHas cxeMa BepxHero GajlaHcupa; 6 —
pacyeTHas cXxeMa HIKHero 0aJaHCHpa; 2 — PaCUeTHAasA CXeMa IUTUTHI, O — pacueTHas JUaMeTPallbHas

IIOCKOCTDh KaTKa

OmnopHble MIXATHI MOABMUKHBIX OMOPHBIX YaCcTell PAaCCUMTBHIBAIOT Kak GajiKy, 3arpyskKeHHYH
pacnpeneneHHON Harpy3Koil, ONUparoLIyCs Ha KaTKH.

7.2.2 Ilpu pacueTe NOABHXKHBIX OMOPHBIX YacTell HEOOXOAMMO YUHTBHIBATh SKCIICHTPHCUTETHI
nepefiaull JABJICHUS, PaBHbIE MPOMOJBHBIM MEPEMEIICHUSIM KaTKOB, CEKTOPOB U OajaHCHPOB OT

HOPMAaTHUBHBIX Harpy3oK M BozaeiicTuii (pucynok 7.2.1, r).
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HpOI.[OJII)Hble NEPEMELUICHUA TMOABHXKHBIX OINOPHBIX qacreit OonpeacAr T OT MOCTOSTHHOM U
Npodnx HArpy3ok (no ¢axkTHueckoil BBIKATKE), OT BPEMEHHOH BePTHKAIBHOW HArpy3ku (cC
JUHAMHYECKHM KO3(ULHEHTOM), a TaKKe OT PasHULBI TEMIIEPATyP MEKIAY TeMIepaTypoil mpu

obcnenoBaHUH U TeMIEpaTypaMu, yka3aHHbiMA B 1. 6.27 [17].

PacueTHbIe XapAKTEPHCTHKH

7.2.5 Mapku cranefi OHNOpHBIX 4YacTeH, HX MEXaHHYECKHE CBOWCTBA W pacyeTHBIE
COIPOTUBIICHUS] NPUHUMAIOT IO TEXHHUYECKOH MOKYMEHTALH (THIOBBIM NPOEKTAM HPONETHBIX
CTPOEHHIT U OMOPHBIX YacTeH, cepTUUKATaM, CTAHAAPTaM, HOPMaM MPOEKTUPOBAHUS COOPYIKEHHS
U T.71.), a Takke mo tabnuiam 8.3-8.7 [17].

Jlonyckaercst pacdeTHBIE CONPOTUBIICHHS! METAJUIAa IIPH PacieTax Mo CMATHIO IPHHIAMATh

Jliist 6aIaHCUPOB U OMTOPHBIX TUTAT 1,5R,;

Jlost kaTkoB 0,04 R,

Jls mapHUpoB 0,75 Ry.

Pacuer rpy3onoaAb€MHOCTH HEMMOABHKHBIX 6a.rlaHCﬂprlX OIIOPHBIX gacren

7.2.8 I'py30moabeMHOCTh BEPXHEro OallaHCHpa OMpPENeNsIOT, HCXOAs M3 obecrmedeHus
YCIIOBHSA

M, §ane;l, (7.2.5)

rne Mypey — TpemenpHbId m3rubaromuii MOMEHT, ompenensemelii mo ¢dopmyne (7.2.6); M, —
M3rubaroIiii MOMEHT OT BEPTHKAJIBHBIX U TOPH3OHTAJIbHBIX HArpy30K, OMpERENseMBIH IO
bopmyae (7.2.7);

Mupey = mWyR,, (7.2.6)

rae Wy — MOMEHT CONIpPOTHBICHHsI MONEPEYHOro CceueHHs BepxHero OamaHcupa, m = 1 —

ko3¢ durment ycnosuii paboTer, R, — pacueTHOe COPOTHBICHHE CTaIN OalaHCHPa Ha H3THO;

M, = 0.bgey, (72.7)

e O, — IIOIAAb YaCTH JIIOPb! HAIPSDKEHHH B Ipeneax MeXAy PacCUUTHIBAEMbIM CEUEHHEM J — Y
u xpaem Oamancupa (pucyHok 7.2.2); e, — pacCTOSHHME OT LEHTPa TSDKECTH IUIOLAAH SIOPBI
HaNPsDKEHUH Oy 10 PACCYUTHIBAEMOTO CeYeHHUs];, b, — IIMpHHA BepXHero OallaHCHPa OIMOPHOI YacTH
TIOTIepeK MOCTA.

VUUTHIBAEMYIO B PaCUeTe ILIOMAIb SITFOPhI HAMPSLKEHUI M, OIPENEINSIOT Mo GpopMysaM

N +HhR a,—x
4 w.,. a

OB 6B B

(7.2.8)
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PucyHok 7.2.2 — Cxema k pacueTy BepxHero OanaHcHpa

rae N — BeM4HHA OTIOPHOMH PEaKLHH OT BEPTHKAJILHBIX HArpy30K; / — rOpH3OHTANIHOE BO3AEHCTBHE
HA HETIOIBIDKHYIO OTIOPHYIO YacTb OT CHJI TOPMOXKEHHS, I — LIMPHHA BePXHEro GalaHCUpa OIOPHOM
YaCTH BIOJb MOCTA; /1, — PACCTOSIHHE OT LIEHTPA IMapHHUpa IO BepxHeii (puOpbl BepxHEro banaHcupa; x
— pacCTosHME OT Kpas OamaHCupa IO PacCMaTpHBAaeMOTO CedeHHs, Agy — TUIOMAab TOXOIIBEI
BepxHero Ganancupos; W, =aZh, /6 — MOMEHT COTPOTHBJIEHUs! IOAOIIBHI GaTaHCHPA.

Paccrostaue e, onpenessitoT o Gopmyie

1
e, =—Xx 3+Hh"£ .

7.2.9
N S (7.2.9)

IIpumeuanue. IIpu OTCYTCTBUU MOPU3OHTANBHBIX CHJ M3THOAIOLHI MOMEHT B CEpelHHe

IUNIMHBI BepXHero OanaHcHpa (IIOayIKN)

Mx :ib}s
Aﬁn

7.2.9 I'py30n0abeMHOCTb HIKHETO OaslaHcupa onpeaessitoT no gopmynam (7.2.5) - (7.2.8) ¢

0 |,FN

3aMEHOIl FeOMEeTPHUECKUX XapaKTEPUCTUK BEPXHEro OalaHCHpa COOTBETCTBYIOIUMH NapaMeTpamMu
HipkHero Oanmancupa. Ilpu BBIYMCIEHWM MOMEHTa CONpPOTHBICHHs HiDKHero Oamancupa Wy un
OMPEACTICHUU TTOJIOKEHUA €r0 HEHTPA TAXKECTHU CIEAYCT YUMTHIBATH HATUINE pe6ep JKECTKOCTH (CM.
pucysok 7.2.1, a).

7.2.10 TlpenensHoe ycuiine (OaBjieHHWE HAa OMOPHYIO 4YacTh) B LITHHAPHUYECKHX MIAPHHPAX
(uandax) OGanaHCHPHBIX OMOPHBIX YacTed (IPH LEHTPAIBHOM YTJIe KaCaHHUA HOBEPXHOCTEH, paBHOM

wii Gosibiem 90°) onpenessitoT U3 YCAOBHs IPOYHOCTH HAa CMATHE MO popmyte

Npper = 1,257IR,m, (7.2.10)

TI€e 7 — PafiuyC KPUBH3HBI MOBEPXHOCTH ImapHupa; / — muuHa wapuupa;, m = 1 — xoaddunueHt
ycnoBuii paboter, Ry, = 0,5 Ry, / Y4 — pacueTHOE COMPOTHBIIEHHE MECTHOMY CMSTHIO NIPH TJIOTHOM

KacaHuM, npuHuMaemoe mo tabauue 8.7 [17].
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Pacuer rpy3onoab€MHOCTH NNOABUKHBIX OIMOPHBIX yacreit

7.2.11 I'py30m01b€MHOCTE MTOABIDKHBIX OMOPHBIX YacTeil 10 MPOYHOCTH BepxHero Oanancupa

U [0 CMSITHIO LIAPHUpaA onpenessitoT no popmynam (7.2.5) — (7.2.10).

7.2.12 T'py30moabeMHOCTb TOABUKHBIX OTIOPHBIX YacTel [0 MPOYHOCTH HIDKHETO OanaHcupa

OIIPEeNEeISIOT C y4eTOM MAaKCHMAJIbHOTO IIEPEMELIeHHsI KaTKOB OT IIOCTOSHHOM, BpEMEHHOIl U

MIPOYMX HATPY30K M M3MEHEHMS TEMIIePATyphbl KCX0s u3 obecneyenus yciuosus (7.2.5) (pacuernas

cxemMa — pucyHok 7.2.1, B). Ilpm yuere TrOpM3OHTANBHBIX CHJI OT TOPMOXEHUS M H3MEHEHHS

TEMITepaTypsl pacdeT BEAyT UTSPALIOHHBIM IIyTEM COIJIACHO peKOMEHAAIsIM 11. 5.4.2 [2] ¢ ydeTom

ykasanui n. 7.1.3. IIpu 3TOM BBIMUCISIIOT

- MIPeneNbHbINA U3TUOAIONIHIT MOMEHT
Mupen = mWyR,,

rae W, — MOMEHT COIPOTHUBJICHUA IIONePEeYHOro CEUeHHs HIDKHEro OalaHCHpa;

- Harpy3Ka Ha n-ii kaTok (pucyHok 7.2.3)
_N, H(h+D)a,

" Ziaf
i=1

P

n

(7.2.11)

(7.2.12)

rae N — BeIMYMHA BEPTHKAIBHOTO AaBJIeHHs1 (OMOpHas peakius), /1 — BeNMYMHA rOPU30HTANBHOM

CUJIBIL, 711 — KOJIMIECTBO KATKOB, &; — PACCTOAHUEC MECXKAY KaTKaMH.
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Pucynok 7.2.3 — Cxema k pac4eTy HIDKHEro OajlaHCHpa U OTNIOPHOMH IUIUTHI

- MOMEHTHI OT Harpy30K B cedeHmsix Oanancupa [ u 11

MI:ZEX;; M]]:ZHX:;
X =15A+A-d; x=05L+A-d’, (7.2.13)
X'=15A+A; x/=050+A,

rae A — pacCTOsTHHE MEXAY KaTKamu, A — BHIKATKA.
7.2.13 T'py30mOABEeMHOCTh HOABIKHBIX OMOPHBIX 9acTell MO NMPOYHOCTH HUKHEH OMOpPHOM
IUTUTHI ONPEACISIIOT UCXOAS U3 00eCNEeIeHHUs YCIOBHSA

- IIpeAeNbHBIN H3rndaromuii MOMEHT
Mupey = mWiR,, (7.2.14)

rae Wn — MOMEHT COIIPOTHBJICHUS MTONIEPEYHOTO CEYCHUSA TUIUTHI.

- U3ruOaAr MKl MOMEHT OT BEPTHKAJIbHBIX H FOPU3OHTAJIBHBIX HATPY30K B CEYEHUSIX TLIMThI

MoJ KpalHUM KaTKOM M=o byey;
(7.2.15)
MOZl BTOPBIM KaTKOM M, = @2 by ez~ PiA,
rae ©] U 02 — MJIOLAAN YacTeH SMIOPbl HANPSIKEHUH Ha ydacTkax X1 U X2, X1 = Aux;= A+ A —
paccTosiHUs OT Kpas GanaHcHpa A0 TOUKH kacaHus OanaHcupa (cM. pucyHoK 7.2.3); A — paccTosiHue
MeXIy KaTKaMu, A — cMelleHHue BEpXHero 6ajaHCHpa OMOPHO 4acTH OT HArpy30K U TEMIIEPATYPbI,

€] U €, — PACCTOSHUS OT LEHTPOB TSDKECTH IUIOINAAEH SHIOpbl HANMPSXKEHHH ®1 U © 10

PacCUHUTBIBAEMBIX CEHEHUH.
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IL1o1maau S0P HAIPSLKEHUH M1 U 02 ONPENeNsoT no hopmyite

o i+6NA+H(h+D+hn)an—x

T 4 A4, a,

(72.16)

I7ie Oy — WHMPWHA TJIHTHI BIOJIb MOCTA; /iy — TONIIMHA TUTMTBI, X — PACCTOsIHUE OT Kpasi OasaHcupa 1o
paccMaTpuBaeMoro ceueHust; Agy — IIOMAAb IUTHTBL

PaccrosiHus e; U e; onpenensroT mo Gopmyie

(72.17)

e =X

x

1+NA+H(h+D+hﬂ)
2 Na, '

n

7.2.14 Cmemenne A onpenensioT Kak CyMMapHOe

- OT HNOCTOSHHBIX W IIPOYUX HArpy3ok — 1o (baKTH'-IeCKOﬁ BBIKATKE, I/I3Mep$leM0ﬁ npu
obcnenoBaHuN COOPYIKEHHUS,

- OT BPEMEHHBIX U NELIEXOAHBIX HArPy30K — U3 CTATUYECKOro pacdera corjacHo m. 7.1.16;

- OT Pa3HOCTH TeMIepaTyp Mpu OOCIETOBAaHUH MOCTa M pPacYeTHBIMH MHHUMAaJIbHOM

(MakcuManpHOIT) TeMnepaTypamu — o popmyite (7.1.10)

A=Ay + Agpen + An, (7.2.18)

rae Ay — (GaxTuueckoe CMeleHHe BepXHero OalaHCHpa OMOPHOHW YacTH (BBIKAaTKa),
3aUKCUPOBAaHHAA TIPH OOCNENOBAHHUM, Agpy — CMelleHHE (BBIKATKA) BEPXHErO OamaHCHpa OT
BPEMEHHBIX U MEIIEXOAHBIX HArpy30K; Ay — CMelleHie BepxHero OajaHcupa ONOPHOH 4acTu OT
Pa3HOCTH TEMIIEPaTyp NpH 0OCIeN0BaHNH U YKa3aHHbIX B 1. 6.27 [17].

IIpononpHOE mEpeMeleHne paspe3HbIX MPOJETHBIX CTPOSHHUH Agpey OT BPEMEHHBIX

TOABYKHBIX U MEIIEXOHBIX HArPY30K MOXKET ObITh ompeneneHo no Gopmysie

Aupen = SLIE, (72.19)

rae L — anuHa paspe3Horo U TeMIepaTypHO-Hepa3pe3HOro MpOJEeTHOrO CTPOEHUs! OT HEMO/BIMKHOMN
OTIOPHOI! YaCTH [0 PACCUUTBIBAEMOH IIONBIKHON;, G — CpPEeIHEEe HANPSDKEHNE B ITOSICE OT PACYETHBIX
BPEMEHHON MOJABHXKHOH (C y4eTOM AMHAMHYECKOro KO3()(HIMEHTa) M IEMEeXOIHOI HArpys3ok,
MOZICYUTAHHOE II0 IUIOLIAAM cedeHus OpyTro, £ — MOAyJib YHPyrocTH Marepuana pPOJNETHOIO
CTPOEHMA.

Hanpsibkenue ¢ Ipy BBIYHCIIEHUH NePEMEIIeHUi MPUHAMAIOT: CO 3HAKOM (1) — pacTsbkeHHe U
co 3HaKOM (-) — cxarue. B Hepaspes3HbIXx GaNOYHBIX TMPOJETHBIX CTPOEHHUSX, Il HUKHHH TOSIC
MIMEET YYACTKH CXKATHS U PACTSIKEHUS, MEPEMEINEHUS Appoy H3-33 €€ MAJIOTO 3HAYEHMS JOIyCKaeTCs

HE YUUTbIBATD.
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7.2.15 TlpenenbHoe ycuiue (HaBeHNE) B OTHOM Hanbolee HarpyKEHHOM KaTKe IPH pacueTe

Ha qUaMeTpabHOe CXKaTHe KaTKOB ONpeessitoT o Gopmyie

Nypen = 2FIR jm (7.2.20)

7 — pagMyC KPHBH3HBI MOBEPXHOCTH KaTka, / — mnuHA Katka; m = 1 — koadduimenT ycnosuii
pabotsl; R.; — pacuerHOe COMPOTHBIEHHE AHAMETPANBHOMY CXKATHIO KaTKOB NpPU CBOOOIHOM

KacaHuH, mpuHUMaemoe no tabimue 8.7 [17].

7.3 Pacuer rpy30noabeMHOCTH OMOPHBIX YacTeH ¢ xKeJie300eTOHHBIMH KATKAMH
7.3.1 I'py30m0aBEMHOCTh METAJUTHUECKUX BEPXHHX M HHXKHUX OalaHCHPOB, OMOPHLIX IUIAT
OMpPENeNSIIOT TAK JKe, KaK JUIs IIOJIHOCTHIO METAJUIMYECKHX OMOPHBIX JaCTeH.

7.3.2 TpenensHoe ycunue (IaBlieHNe) B skee3006TOHHOM KaTKe ONpeAessiioT o popmyie
Noper = AR + AR, (7.3.1)

rae Ap u Ay — COOTBETCTBEHHO IUIOLIAIHM CEYESHNUs KATKa U apMaTypHOro Kapkaca.
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Mpunoxenue A

PacueTHbIe MOAE/IH CHCTEM «IIPOJETHbIE CTPOCHHS — OMOPBI — (PYHAAMEHTBD»

A.1 MoaeaupoBaHHe CHCTEMbI «IIPOJIETHBIE CTPOEHHS — ONOPbI — (PYHAAMEHTBD»

HpOCTpaHCTBeHHble YUCJICHHBIE MOJCIN MOCTOBOIO COOPYXKEHUA KaK CHUCTEMBI MO3BOJISIIOT
BBIIOJIHATh PACYETHl IPY30IMONBEMHOCTH, UCKIIIOUAsi MHOTHE AOCTATOYHO TPYAOEMKIHE ONepalluy,
Kak Hampumep, pacueTsl ko3(p(UIMEeHTOB momepeuHoll ycraHoBkum u apyrue. s psnoa
coopykeHuil (HampuMep, CHCTeM ¢ THOKMMH ONOpaMM) TaKOH MOAXOX SIBISIETCS €NHHCTBEHHO
1enecooOpasHbIM.

TIpu MOZETUPOBAHUH OCHOBHBIX 3JIEMEHTOB CHCTEMBI (TIPOJIETHBIX CTPOCHUIL, CBal, pUTeNeH,
HAca/OK ONOp IpH paboTe MOIepeK OCH MOCTa) LeJeCOOOPasHO MHCIOJIb30BATh CTEPIKHEBbIE
nsrubaemble (6anovHble) KOHEUHbIE 37eMeHTH (cM. 1. . 1).

PexomeHmanuu mo MOENHUPOBAHHIO NPOJICTHBIX CTPOCHHH METOJOM KOHEYHBIX 3JICMEHTOB
KaK OTHEJIbHBIX HE3aBUCHMbBIX KOHCTPYKLMI paccmorpessl B mpwiokeHud b [2]. OcobenHocru
YUCJICHHOTO MOZACINPOBAHUSA OTACJIbHBIX CBaMHBIX onop € y4€romMm BSaHMOL[eﬁCTBHﬂ cBaili C
TPYHTOM IIpuBeneHbl B 1. A.2. JaBjeHue IpyHTa Ha CBau KOHI(EBBIX ONOpP NPUKJIAJBIBAIOT, KaK
mokasaHo B 1. I'.3. PekoMeHZauuu MO COCTaBJIECHHIO PAcyETHBIX cXxeM omop 0e3 ydera HX
B3aMMOJIEHCTBUS C TPYHTOM JaHbl B .11 5.2 1 5.3.

Oco0eHHOCTH MOAENHPOBAHHS Y3JOB OMMUPAHUS TPOJIETHBIX CTPOEHUIl Ha PHIrenu Omop
npuseneHel B I I'.1. Purenp B HampaBJIeHHMHM [ONEPEK MOCTa MOAEJIHUPYIOT CTEPKHEBBIMH
n3rudaeMbIMU KOHCUHBIMH  3JICMCHTAMM, HUMEKIIUMH I/[31"I/I6Hy}0 JKECTKOCTb peaanoi/'l
KOHCTPYKIMH pUTelss. B HampaBieHHH BIOJNB MOCTa OCb PHrefisl COSAMHAIOT C y3JlaMH ONMHPaHUS
IPOJETHBIX CTPOSHUII M y3/aMH NPUMBIKAHUS 3JIEMEHTOB TeJIa ONMOPbI aOCOMIOTHO JKECTKUMHU
BCTaBKaMH (I/IJ'II/I YIOpPYyryro CBs3b C XapaKTECPUCTUKAMU JKECTKOMH BCTaBKl/I) HJIH KOHCYHBIMH
JJIEMEHTaMH C «OeCKOHEeYHOW» U3rnOHOI xkecTkocThio (prucyHok I'.1.3).

OObenuHeHne KOHEYHBIX 3JIEMEHTOB MOJIENH MPOJIETHLIX CTPOESHHIA M pHUresieii onop AOKHO
COOTBETCTBOBATD YCJIOBUSIM MEPEAAYN YCUIIMH OMOPHBIMU YaCTSIMHU.

Omnopuele gactu (POY) MomenupyOT ABYXY3JIOBBIM SJIEMEHTOM YHPYTOH CBA3H, KE€CTKOCTb
KOTOPOH B FOPU3OHTAIBHON IIOCKOCTH BIOJb H TIOMEPEK MOCTa ONPEAEISIIOT B COOTBETCTBUH C
(dopmynoii (6.33) [9] crnenyroum odpaszom:

SD, =SD, = AG /a, (A.1.1)
r1e a — CyMMapHas TOJIMHA CJIOEB PE3UHbl, M; 4 — IJIOMaAb PE3MHOBOI ONOPHOH YacTH HMIIH
HECKOJIbKUX OITOPHBIX yacTel B cjIydae pacrojIOKEHUA UX pssaAoM noa OAHHUM KOHIIOM 6am<1/1, G-
MOJYJIb CABHUIA PE3HHBI, IPUHUMAECMbIH IJIsl yIOTpeOIsieMbIX MapoK pe3uHsl no Tabmuue 6.13 [9] B
3aBUCHMOCTH OT HOPMAaTHBHOMN TEMITEpaTypsl BO3AYXa OKPYKAIOIIEH CpeibL.
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BepTukaibpHy0 KECTKOCTh TAKUX 3JIEMEHTOB BBIYHUCILIIOT IO hopmye

SD, = Afn [h, (A.1.2)

rae & — BbICOTa OMOPHOM 4acTH (PacCTOSIHHME MEXIY Y3JaMH YMpyrou cBssu), M; A — miomanb
pe3uHOBOI onmopHo# 4yactH; I — moayne ynpyroctd POY (m. 7.1.12); n = 1 — KOJIU4ECTBO OMOPHBIX
qacTeil MoJ OMHUM KOHLIOM OaJIKu.

B dopmynax (A.1.1) u (A.1.2) nyotans pe3uHOBOW ONMOPHOI 4acTH A MPUHUMAIOT B M2, eco
monysiu G u K — B MIla, u B em?, ecn G u E — B kre/em.

PocTtBepk NMPOMEKYTOYHBIX OMOP MPEACTABJIECH IUIACTHHYATHIMA KOHEYHBIMH JJIEMEHTaMH,
YUUTBIBAIOIUMH CABUT MO TOJNLIMHE TUTUTHI.

PocTtBepk Takke MOXXKHO MOAETHPOBATH C NMOMOIIBIO SKECTKHX BCTaBOK (BHOJb MOCTA) M
N3rubaeMbIX CTEPIKHEBBIX JJIEMEHTOB C JKECTKOCTBIO POCTBepka momepek mocra. OmHako eciu
HeNnbl0 padoThl He SIBNSIETCSl MOJyYeHHe YCHIMHA B POCTBEpke, TO Oosee nenecooOpasHO
UCMOJIb30BaTh Ul POCTBEPKA IUIOCKHE KOHEUHBIC 3JIEMEHTbI TOHKOH WJIM TOJCTOM IJUTHL. 37€Ch,
KaK OBbUIO CKa3aHO paHee, M3-33 PA3JIMUHOTrO YHCNA CTEHEHeil CBOOOIbI CTPEXKHEBBIX U IJIMTHBIX
3JIEMEHTOB B MECTaX UX COMpPSKEHHS HEOOXOOMMO BBOAMUTH NOTOJHUTEIILHBIE CBSI3H MEXIY Y3JIOM
CTBIKOBKM CTOWKM OIOpPbI M y3JIaMH pPOCTBEpKAa. JTH CBSI3U MOTYT OBbITb BBINOJHEHbI B BHIE
CTEPXKHEBBIX JJIEMEHTOB C OECKOHEYHOW JXECTKOCTBIO MM B BHIE YIPYrHX CBsi3ed, C
OeCKOHEYHBIMH JKECTKOCTSIMA [0 BCEM HANPAaBJICHHSM, KPOME JIMHEHHBIX BEPTUKAIbHBIX

nepemMeuieHui (pucynok A.1.1).

1
Vs

Pucynok A.1.1 — Ilpumep MoaennpoOBaHUS CONPSDKEHUS CTOMKU OTIOPBI M POCTBEPKA:
1 — cTep>kHEeBOI KOHEUHBIH 3JIEMEHT, MOJIENUPYIOIIUI 3JIEMEHT TeJla ONOpPbL, 2 — IIaCTHHYATHIE
KOHEYHBIE 3JIEMEHTBI, MOACIUPYIOLIIE POCTBEPK; 3 — XKECTKasl BCTABKA, 4 — NOMOJHUTEJIbHBIE

«OKECTKHUE» CTCPIKHEBBIC KOHCYHBIC DJIEMECHTHBI UJIN YIIPYTHUE CBA3U C MMOBBIIIEHHOH JKECTKOCTBIO
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A.2 MoaennpoBaHHe CBaHHBIX (CTO0UATHIX) (PyHAAMEHTOB NPH y4yeTe

B3AHMO/EHCTBHA CBAH C TPYHTOM

A.2.1 O0mmue noxoxKeHHs

Cau (cronObl, O0ONOYKH) MONENMPYIOT CTEPKHEBbIMH wu3ruOaeMbiMu  (0OaJOUHBIMM)
KOHEUHBIMH 3JIEMEHTaMH. B3auMOAEiCTBIE C TPYHTOM CBAMHBIX JIEMEHTOB ONOpP U (YHAAMEHTOB,
HAXOSILIMXCSl B TPYHTE, PEKOMEHAYETCs MOACNHUPOBaTh YNPYTHUMH CBsI3sIMH («IpyXHHaMm»). B
3aBUCUMOCTH OT BO3MOXKHOCTE# MPOrpaMMHOTr0 obecriedeH s YIIPyrue CB3U MOTYT ObITb IIPHUHSTHI
ONHOY3JIOBBIMH HIIM JIBYXY3JIOBbIMHU. JKecTkocTH ympyrux cBsised («Ipy>KHH») ONPEAENsIOT Ha
OCHOBaHHHU K03(()ULIMEHTOB MOCTENH IPYHTA.

Jlnst OMHOY3/IOBBIX CBsA3elt MO GOKOBOIT MOBEPXHOCTH CBail MX XXECTKOCTH B TOPU3OHTAJILHON
IJIOCKOCTH MOTYT OBITH OTpeAeNieHb! o GopMyJie

SD,=SD, =Cy, =C,bl. =Kzb,1

P ©I>

(A2.1)

rne ly — JuHA cOopa Harpy3KH Ha y3es Oalo4HOrO KOHEUHOrO SJIEMEHTA CBau, M; by — yCIIOBHas

mmpuHa cBau, crojda wimm 00ojouku (cMm. m. 6.3.2), M; z; — TOJNOXKEHHE YIpPYrod CBA3HM OT

MOBEPXHOCTH rpyHTa, M; K — k03 duimeHT npornopruoHaabHocTH rpyHTa (cM. 1. B.2.6).
JKecTKoCTh OHOY3JIOBBIX CBSI3eH IOA HIDKHMM KOHLIOM BHCSMUX CBail, ONHMPAIOIUXCS HA

HECKaJIbHBIM IPYHT, [0 HAMPABJIEHUIO BEPTHKAJIBLHOIO MEpeMeLIeHHs ONPEAeNsoT 1o popmyie

SD,=CA, (A22)
rae Cy — Koo (HHUIMEHT TOCTENM MO MOAoLIBe cBar (CT0j6a, 000I04KH), BHIMUCISIOT 10 Gopmyne
(5.2.8); Ay — momans cevYeHus CBaM y HIKHEro KOHIA WK MOAOoWBhI cToNn6a (0605n04Kn).

st Byxy3n0BbIX cBsizeil (pucyHok A.2.1) mo GOKOBOIT MOBEPXHOCTH CBaii MX JKECTKOCTH B

TOPH30HTAJIbHOM [IOCKOCTH MOTYT OBbITh OMpe/iesieHs! no gopmyie

EF,=Kzb 1] (A23)

i7p i

rae K — xoadduiment nponopruonansHocTd IrpyHTa (1. B.2.6); b, — ycnosHas mupuHa CBau,
cronba wim 06004ku (CM. 1. 6.3.2); z; — NONOKEHHE YIPYrOit CBA3HM OT MOBEPXHOCTH IPYHTA; [y —
JnuHa cbopa Harpy3kH Ha y3en OallouHOro KOHEYHOTO 3JIEMEHTa CBaH; /; — pPacCTOSHUE MEXIy

y3JlaMH KOHEYHOI'O 3JieMeHTa cBau (y3J1aMH yIpyroii CBsA3H).
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Pucynok A.2.1 — Cxema Kk MOAEIMPOBAHUIO 3aKPEIUIEHHS] CBAU B IPYHTE ABYXY3JOBbIMU
VIPYTHMH CBSI35IMH
XKecTkoCTp OBYXY3NOBBIX CBsA3€i MON HIDKHAM KOHLIOM BHCSMHX CBali, ONMPAIOMUXCS Ha
HECKaJIbHBII IPYHT, IO HANPABJIECHUIO BEPTHKAJIBHOTO NMEPEMEILEHHs ONPENESIIOT
ona ceati (obonoyex unu cmonboeg) ¢ NIOCKUM HUICHUM MOPYOM WU C YUUPEHHOU NAmOii
EF, = Gl 4, (A2.4)
Kl‘l
rne K — k03(GQuiIMeHT NpPONOpPLMOHAIBHOCTH TPYHTa MOJ MHOAOLIBOH cBau, A, — IUOWAnb
OMHUpPaHUs CBaH Ha TPyHT; Cy — K03 PUIMEHT TTOCTENH MO NOJOIIBE CBAU, BBIYUCISIOT 1O Gopmye
(5.2.8); dy — pa3mep monoIIBbI OOOJIOUKH WK CTOJI0a; /) — PACCTOSIHHE MEXIY Y3JIaMM HIDKHEH
YOpPYrou CBsI3H.

ons 3a6U8HbIX C6all C 3A0CMPEHHBIM HUNCHUM KOHYOM

l
FF=——% A25
T (A25)
1000- @ EF
rne @ — Hecymas CIOCOOHOCTb I'PYHTa OCHOBAHMS CBau, ODOJIOUMKM Wiy cTosida Ha CKaTHe,

ompenensiemMas CorinacHo ykasanusm [13]; EF — oceBast >keCTKOCTb CBaU.
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A.2.2 llpamep MCNOAL30BAHKA YAPYTHX CBsI3eH PH MOJEJIHPOBAHHH CTONGYATOH ONOPDLI

IIpomexxyTo4Hass oOmnopa COCTOMT W3 JABYX MYCTOTENBIX KENE300€TOHHBIX 06O0IOUEK
nuameTrpoM d = 1,6 M, o0benuHEeHHbIX MTOH (pucyHOK A 2.2). BHemHWe Harpy3kd Ha OMOpPY
TPUBENIEHbI K BEPTUKANbHOH cuiie P. = 5700 kH, npuiioskeHHOM B ypOBHE MOJOIIBbI MJIUThI, U
ropusoHTanbHOi cune I' = 400 xH, npmioxkeHHOM B ypoBHe Bepxa omopbl. OOONOYKM MMEOT
TONmuUHy cTeHkH 8 = 0,16 M u usroroBneHsl u3 Getona mapku 400. Heob6xonumele ans pacuyeTa

DaHHBIE O TPYHTaX, YPOBHH U pa3Mepsbl IpHBEIEHBI Ha pucyHke A2 2.

Fe400 Kt P:=5700 xH
=
o~ \
ﬁﬁg = |
g% i 2,
Beg ——— 1 —{ |fF-—=fF—— 2823
T IORYRY IR R e £ 8 2
[ Y ‘a2
SN D (] S SN
(I
A ! A L
Mecok £
nénkui _ [ 1] oy I 38
q>=32"g :: 3
I 4
[
[ 5 =
Cynece I - &
Ji=lb |1 6
I o T
| I
LJ
2
w 9
L
S~ 1

Fauna J=0,3; e=té
Pucynok A.2.2 — X pacuery onHopsinsoro hyHnamenTa us obosouek d = 1,6 M;

1-10 — HOMEpa cnioeB

TpeOyercst BBIMUCIMTL HEOOXOHMMbIE IUisi pacuera TPy30MOABEMHOCTH MO MPOYHOCTH
SJICMEHTOB KOHCTPYKIHHU BEIUYNHBI BHYTPEHHUX YCHUJIHIA B MONEPEYHBIX CEUEHUX 000JI0UEK.
OnpenensieM XKECTKOCTb NOMNEPEYHOTO CeueHHs OOONOUKH, YUMTHIBAs MPH TIOMOLIH

kodpduumenta 0,8 HAIMMKE TPEIMH B PACTAHYTOH 30He OGOIOUKU B MPENENHHOM COCTOSHUAN
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EJ = 0,8-34700-M =5270 MH- M.
64
PacuerHyro moBEepXHOCTb TpPyHTA MPHUHMMAEM Ha OTMETKE MECTHOIO pasMbIBa JHA IpU
pacueTHOM naBozke (CM. pucyHoKk A.2.2).
B npeaeinax AJIMHbI 000504UeK PacroJIoKEHO nOBa CJI0sA TpPYyHTaA. I[J'IS[ OIIpEACICHUSA

IPUBENCHHOr 0 3HaYeHHs kodhduirenta K BorucisieM riyouny A o popmyne (b.2.4)

h, =35d+1,5=35-1,6+1,5=7] m.

Tak xax 3HaueHue /; = 7,1 M HAXOOUTCA B TOJILIE CJIOSI MEJIKOTO Mecka (CM. pUCyHOK A.2.2),
TO B pacuer BBOAMM 3HadeHHe K, cOOTBeTCTByIOIUee rpyHTy 3toro cyos. CornacHo m B.2.6
MIPUHUMAEM

400+ 600
2

ITo dpopmyie (6.3.4) HAXOAUM YCIIOBHYIO LIHUPUHY 0OOJOUKH

K =500 1c/m* =5 MH/m* .
by=(1,6 +1)1,0=2,60 m.

ITo popmyie (6.3.2) HaxoauMm ko3 duLmeHT nedopmariini 060I0UKH

[Kb .
=== 25145’0 20 _ 0300w,
L] 5270

IMo ¢opmymne (6.3.9) onpenensiem mpuBeneHuyo (Oe3pasMepHyr0) TIIyOHHY 3ajlOKeHHS
000JI0YKH B IPyHTE
h =0,300-20=6,02 .
IlockonbKy npuBeneHHas riyOHHA 3ajOKeHHss O0OJIOYKM B [PYHTE h=602m>40M, To

ko3 dunuentsl 4y, By u Cy npurumaem mo Tabuue 4 [6] mwis h=40m

Ao =2,4406; By=1,621; Co=1,7506.
Breruucasiem:
o EJ =0,300° - 5270 =142,29 MH/m.

ITo dopmynam (6.3.7) mopcuuThiBaEM MOMEPEUHYO criy Hi U usrubaromuii MOMeHT M) B

cedeHHH 000IOYKH, PACTIONIOKEHHOM Ha YPOBHE MIOBEPXHOCTH MPYHTA:

Hy, =200 xH; My = 400+200-6 = 1600 kH-m.
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Benuuunet M, O, ¥ G, onpenensieM ¢ UCIIONb30BaHUEM METOIa KOHEUHBIX dj1eMeHToB. CBan
MOZIENUPYEM CTEPXKHEBBIMH H3ruOaeMbIMu (0alOYHBIMI) KOHEUHBIMHU 3JIEMEHTaMH, 3aKpeILIeHHe
CBaum B TPYHTE — C TIOMOIIBIO ONHOY3JIOBBIX VIIPYTHX CBsizelt («mpyskun»), dopmyner (A.2.1) u

(A.2.2), Tabmuua A.2.2.

Tabnuya A.2.2 — KeCTKOCTH YIPYTUX ONOp MO NTybuHe (OT YPOBHS pasMbIBa)

M SDx=SDy, xH/m SDz, xH/m
0 0
1 11473,7805
2 22947,5610
3 34421,3415
4 45895,1220
5 57368,9025
6 68842,6830
7 80316,4635
8 91790,2440
9 103264,0245
10 114737,8050
11 126210,5855
12 137685,3660
13 149159,1465
14 160632,9270
15 172106,7075
16 183580,4880
17 195054,2685
18 206528,0490
19 218001,8295
20 229475,6100 739401

Koaddumpent nocrenu no nogomse 000104KH

HZSKth _5:4:20 50K, _50-4
d 16 d 16

n > n

C =125,

4 o
e Ky — xo3(bdHIMEeHT mpomoplUMOHaIbHOCTH rpyHTa, MH/M, mon HomowBoil obomouku (cM.
tabnuny B.2.2); /#; — riyOuHa, M, 3aJI0KEHHS] MOAOLIBBI 00OJI0YKH OT PACYETHOM MOBEPXHOCTH
IPyHTa; dy— pasMep, M, MOAOIIBEI OOOJNOUKH.

IInomans nogowmssl 06oaouku A, =2,0106 M
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Ipu 3amansHbix ycwimsx Hp n M) ¢ moMompr0 MeToAa KOHEYHBIX 3JIEMEHTOB U IIO
pekoMeHnauusM PykosoncTsa [6] monydeHbl 3HadeHUs dMOp M; u Q. u ©.. CpaBHUTENBHBIC
PEe3yJIbTAaThl PACUETOB, BHIMOJHEHHBIX YKa3aHHBIMU crioco0amu, mpHBeReHbl B Tabmmmax A.2.3-
A2.5 un Ha pucynke A.2.3. Kospdumuenrst 4;, B;, C; u D; B Tabmuuax A.2.3-A.2.5 npussThl
COIJIaCHO NPHIOXKEHUIO0 6 PykoBozncTBa [6] H COOTBETCTBYIOT OMMPaHUIO 00O0J0YEK HA HECKANBHBII

TPYHT.

Taonuya A.2.3— OnpeneneHue u3rnOaOIMUX MOMEHTOB M.

ITonoxeHune ceyeHus h A B3 Cs Ds M. xH-m
OTHOCHUTEJIbHO YPOBHS Mof6] | MKD
MECTHOT'O PasMbIBa z, M
-6 - - - - - 400 400,0
-5 - - - - - 600 600,0
-4 - - - - - 800 800,0
-3 - - - - - 1000 | 1000,0
-2 - - - - - 1200 | 1200,0
-1 - - - - - 1400 | 1400,0
0 0 0 0 1 0 1600,0 | 1600,0
1 0,29 -0,0042 | -0,0006 [ 0,9999 [ 0,2940 | 1784,3 | 1800,0
2 0,59 [ -0,0339 [ -0,0100 | 0,9982 | 0,5878 | 1891,8 | 1925,1
3 0,88 -0,1143 | -0,0504 | 0,9867 | 0,8794 | 1887,5 | 19422
4 1,18 -0,2705 | -0,1592 | 0,9438 1,1613 | 1770,9 | 1849,8
5 1,47 -0,5262 | -0,3879 | 0,8287 | 1,4140 | 1563,7 | 1666,7
6 1,76 -0,9009 | -0,8005 [ 0,5749 | 1,5971 | 12989 | 14223
7 2,06 -1,4050 | -1,4694 | 0,0861 1,6384 | 1011,6 | 11484
8 2,35 -2,0299 | -2,4655 | -0,7652 | 1,4225 733,0 874,0
9 2,65 | -2,7333 | -3,8412 | -2,1318 | 0,7795 | 4869 | 621,6
10 2,94 -3,4177 | -5,5998 | -4,1748 | -0,5199 | 288,1 405,8
11 3,23 -3,9013 | -7,6488 [ -7,0267 | -2,7576 | 1442 233,9
12 3,53 -3,8850 | -9,7320 (-10,7272| -6,2376 57,6 106,7
13 3,82 -2,9180 |-11,3388(-15,1183(-11,2147| 32,2 20,7
14 4,116 | -0,3760 |-11,5975|-19,6925|-17,7573| 85,6 -30,6
15 4410 4,5299 | -9,1665 |-23,3885|-25,5117| 276,0 -54,4
16 4,704 | 12,6822 | -2,1608 |-24,3464 |-33,3209| 762,0 -58,1
17 4,998 | 24,8781 | 11,8233 [-19,6610 |-38,6447 | 1927,3 | -48,0
18 5,292 | 41,4852 | 35,4855 | -5,2142 |-36,7131| 4631,3 | -30,7
19 5,586 | 61,8671 | 71,2535 | 24,2640 |-19,3379|10691,1| -12,6
20 5,880 | 83,5222 |120,1852| 74,6695 | 26,6967 [23760,3| 0,00
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TTonoxxenune ceueHus h Ay By Cy Dy 0. xH
OTHOCHTENILHO YPOBHSI Mo 6] | MK
MECTHOT'O Pa3MbIBa Z, M

-6 - - - - - 200 200
5 - _ - - N 200 | 200
4 - - - - - 200 200
3 - - - - - 200 200
-2 - - - - - 200 200
-1 - - - - - 200 200

0 0 0 0 0 1 200,0 | 200

1 0,29 -0,0432 | -0,0085 | -0,0009 | 0,9999 | 1552 | 125,05
2 0,59 -0,1728 | -0,0678 | -0,0149 | 0,9977 541 | 17,16
3 0,83 -0,3885 | -0,2286 | -0,0756 | 0,9822 | -62,6 | -92,37
4 1,18 -0,6878 | -0,5409 | -0,2388 | 0,9251 | -166,8 |-183,11
5 1,47 -1,0628 | -1,0513 | -0,5816 | 0,7717 | -241,9 |-244,48
6 1,76 -1,4927 | -1,7972 | -1,1994 | 0,4336 | -281,7 |-273,88
7 2,06 -1,9323 | -2,7941 | -2,1986 | -0,2171 | -287,6 |-274,38
8 2,35 -2,2959 | -4,0137 | -3,6801 | -1,3478 | -265,6 |-252,41
9 2,65 -2,4358 | -53493 | -5,7098 | -3,1567 | -2243 |-215,75
10 2,94 -2,1188 | -6,5657 | -8,2665 | -5,8441 | -171,9 |-171,92
11 3,23 -1,0038 | -7,2341 | -11,1630 | -9,5546 | -114,9 |-127,18
12 3,53 1,3691 | -6,6577 | -13,9307 | -14,2710 | -54,0 | -86,06
13 3,82 5,5635 -3,8020 | -15,6713 | -19,6389 | 21,9 | -51,26
14 4116 12,1803 | 2,7338 | -14,8854 | -24,6920 | 1552 | -23,83
15 4410 21,7066 | 14,6461 | -9,3197 | 27,4457 | 4649 | -3,64
16 4,704 34,2375 | 33,0494 | 4,0857 | -24,3240 | 1257,0 | 10,04
17 4,998 49,0274 | 60,8208 | 28,9889 | -9,3870 |3271,5| 17,28
18 5,292 63,8448 | 95,3025 | 68,9015 | 26,6595 |8212,9| 18,17
19 5,586 74,1581 | 131,9608 | 125,4497 | 97,6640 (19840,2| 12,57
20 5,880 72,3066 | 1574211 | 194,9182 | 2233750 |46124,5| 0,0

Hsrubaromue MOMEHTHI B 000JI04Ke B Tabure A.2.3 BBIMHICIEHBI COrjlacHO PykoBoncTy [6]

o opmyiie

1 ,
M, = (A0A3 - BB, +D3)a_H1 +(BOA3 - C,B, +('3)M17

c
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rae
7,3 7,8 7,13 7,18
A4, =- L 6h——11 6h—+16 11 6h—— .
El 8! 13! 18!
4 9 14
B, :72h—+7 2h——12 7 Zh—+
41 14!
7.5 7,10 7,15
C, —1—3h—+8 3h -13-8. 3h—+
5! 10! 15!
7,6 7,11 7,16
D,=h- 4h—+9 4h——14 9. 4h—+
6! 1 6!

ITonepeutbie cuiibl B 00omouke B Tabiuue A.2.3 BBIUUCIEHBI COrJIACHO PyKOBOACTBY mo
¢dhopmyne
O, = (A0A4 - BB, + D4)H1 + (BoA4 —-CoB, + C4)°°UA/[1 >

rne
L2 7,7 7,12 7,17
A4=—h—+6h——11 6h—+16 11- 6£—— -
2! 7 17!
7,3 7,8 7,13
B, :-Zh—+7 2h——12 7. 2h—+
3! 8l 13!
74 7.9 714
C, =—3h—+8 3h——13 8- 3h—+
4 9 141
7,5 7,10 7,15
D, =1- 4h—+9 4h——14 9. 4h—+
5! 10! 15!

OpauHATE 3MIOPHI G, PacCUUTaHbl COrjacHo m. 6.3.16. B tabmumne A.2.5 NpuBeeHbI TaKXKe
OPIMHATHI SMIOPBI ONIOPHBIX peakuuii R, mony4yeHHble B pe3ynbsTate pacuyera mo MKD, mo xoropem

OnpeneiCHbl 3HAYCHUA BEJIMYUH TOPU3OHTAJIBHOIO NaBJICHUA

(o R / (bp'lKa),

rae b, — mpuBemeHHas MmuUpHHA OOONOYKH;, fxy = 1 M — JUIMHA KOHEYHOI'O »3JIEMEHTa,
MOJIENHUPYIOINEro y4acTOK O00IOUKH, IPUIIETArOLINIA K pacCMaTpUBAaEMOil yIIpyroi onope.
Haubosnblivie BeNWYMHBI TOPU3OHTAIBHOTO [aBl€HWs C©, M u3rudaroolnero Momenra M.

pacnojiaraloTcsi Ha riyouHe, OJM3KOM K Z =0,85/0Lc = 0,85/ 0,300 = 2,83 M, 4TO COOTBETCTBYET

pexomeHnamuaM 1. 6.3.18 (upu b > 2,5).
Kak BugHO u3 Tabmuuy A23-A25 u pucyHka A.2.2, CymecTBEHHOe pacxXOXIeHHe

Pe3yJIbTaTOB pacyera HaYMHACTCS MPH YCIOBHBIX TyOHMHAaX /i Oojee 4 M 3aMETHO 3aBHCHT OT

YHcNa yaep>KUBaeMbIX claraeMbix B opmyJax (6.3.13).

U3 smop M. u Q, cineayer, 4To npH AEHCTBHH Ha ONOPY NPHHATHIX B NpHUMepe Harpy3ok

Hambonpliuit m3rubaromuil MOMEHT Mpax = 1942 xH'm, a HauOojblmas monepedHas cuia

Omax= 274 KH.
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U3 tabnuupl A 2.5 crenyer, 4To Ha riyOuHe z = 2,9 M CO CTOPOHBI ACHCTBYIOT JaBJICHUS HA

IpyHT G; = 45,9 xI1a. JIns 3a0aHHBIX TPYHTOB U MPOJETHBIX CTPOEHMH HMpHHMMAeM T = My = 1,0;

©=32/1,1 =29° (cos@ = 0,875 utgp = 0,554), c =0 u y= 10,0 KH/M3, U ybexxmaeMcst, uTo

MPOYHOCTh MO TOPU30HTANILHOMY JIABJICHUIO NP 3aJaHHBIX HArpy3Kax NOCTaTOYHA!

6, =459l < G, =MNM;

4

cos @

(yztg(p+ 0,60): 1-1-

Tabruya A.2.5 — OnpeneneHue AaBieHHi Ha TPYHT O,

4

>’

0,875

(10,0-2,9-0,554)=73,4 kITa.

IMonoxenne | YcaoBHas T'opu3oHTaNIbHOE AaBlICHHE
ceyeHus 1o | ryouHa ITo PykoBonctay [6] Onophele | MKD
riyOune peakiu

zZ,M h A By Ci Dy o,kla | RxH | o, «lla

0 0 1,0000 | 0,0000 [ 0,0000 | 0,0000 0,00 0 0,00

1 0,294 1,0000 | 0,2940 | 0,0432 [ 0,0042 32,14 -73,51 31,41

2 0,588 0,9994 | 0,5879 | 0,1729 | 0,0339 45,63 -105,80 4521

3 0,882 | 0,9956 | 0,8807 | 0,3887 | 0,1143 | 4541 | -107,41 | 45,90

4 1,176 0,9813 | 1,1687 | 0,6896 [ 0,2707 36,39 -88,99 38,03

5 1,47 0,9429 | 1,4420 | 1,0716 | 0,5273 23,01 -60,19 25,72

6 1,764 0,8581 | 1,6805 | 1,5243 [ 0,9055 8,81 -28,83 12,32

7 2,058 | 0,6946 | 1,8479 | 2,0249 | 1,4209 | -3,72 0,49 0,21

8 2,352 0,4087 | 1,8860 | 2,5304 | 2,0760 -13,17 21,54 -9,20

9 2,646 -0,0532 | 1,7083 | 2,9660 | 2,8510 -19,07 35,95 -15,36

10 2,94 -0,7512 | 1,1957 | 3,2125 | 3,6887 -21,61 42,99 -18,37

11 3,234 -1,7433 | 0,1969 | 3,0923 | 4,4746 -21,44 43,87 -18,75

12 3,528 -3,0690 | -1,4633 | 2,3585 | 5,0129 -19,29 40,32 -17,23
13 3,822 -4.7237 | -3,9614 | 0,6924 | 5,0003 -15,85 34,13 -14,59
14 4,116 | -6,6194 | -7,4301 | 2,2819 | 4,0032 | -11,50 | 26,89 | -11,49
15 4,41 -8,5306 |-11,8820| -6,9524 | 1,4506 -6,28 19,81 -8,46
16 4,704 [-10,0269|-17,0935|-13,6251| -3,3424 0,14 13,41 -5,73
17 4,998 [-10,3976|-22,4416|-22,3620| -11,0935 8,42 7,11 -3,04
18 5,292 -8,5859 |-26,6980 (-32,7285| -22,3812 19,34 0,87 -0,37
19 5,586 -3,1605 |-27,7995 |-43,4376| -37,3406 | 33,45 -5,50 2,35
20 5,88 | 7,6229 [-22,6462(-51,8986]-55,1881 | 50,49 | -12,32 5,27
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3Antopa ar AntopaMz 3nopa G;
PucyHok A.2.2 - 3ntopbl Mz V\Qz Waz, nonyyeHHbe:

1- no PykoBogcTsy [6], 2- MK3

Takum 06pa3om, MPUHATLIA CNOCO6 MOAENMPOBaHUA CBaiHOrO (PyHAaMeHTa METOLOM
KOHEYHbIX 3M1eMEHTOB COOTBETCTBYET CNOXMBLLEA MpakTUKe NMPOEKTUPOBaHMA [6] 1 MOXeT 6bITb

MNCnonb3oBaH Mpn pacyeTax rpy3onoagbeMHOCTHU

MpunoxeHne b

PacueTHble XapaKTePUCTUKN MaTeprasioB

B.1 PacuyeTHble XapaKTePUCTUKN MaTepUanoB GETOHHbLIX U GYTOGETOHHBIX OMop
B. 1.1 PacueTHble CONPOTUB/IEHNS MaTepuana MOCTOBbIX OMOp, PAacMo/OXeHHbIX B yMepPeHHOM
K/IMMaTWUYecKoii 30He NPUHUMALOT Mo Tabnuue B. 1.1 npu yaoBNeTBOPUTENEHOM COCTOSIHUM KNadKu
(OTCYTCTBME MPU3HAKOB WHTEHCWMBHOTO  BbILLEMAYMBAHUS, MOPO3HOMO pPaspylleHus U Ap).
3HaYeHMs pacyueTHbIX COMPOTUBMEHWIA M KOIM(MULMEHTOB YCNoBUii paboTbl, MPUBEAEHHblE B

Tabnmuge B. 1.1, COOTBETCTBYIOT Haf[3eMHbIM YacTsM onop. /15 NoA3eMHbIX YacTeld ornop pacyeTHble
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COMpPOTHBJIEHHUS MaTepHasia NMPUHUMAIOT C NOBbILAamMM kodddurmentom 1,1, a s 30HBI

TIEPEMEHHOTO YPOBHS BOABI — ¢ MOHMKAIOIUM K03 durmenTom 0,9.

Tabnuya b.1.1 — PacueTHbIE COMPOTHBIIEHHS MaTepHalia MOCTOBBIX OIOP IO MPOYHOCTH Ha CXKATHE

1 K03 (QGUIHEHTEI yCIOBHUH ero paboTs!

Pacuernoe Kootdumes
Matepuai Tea onopsl CONPOTHBIEHTE yCIOBUH
cxaTuio Ry, MIa

(krc/erd) pabotel m
1. MoHonmTHSBIIT OeTOH KJlacca (MapKu):
B7,5 (M100) 4.5 (45,9) 0,9
B10 (M150) 6,0 (61,2) 0,9
B15 (M200) 8,5 (86,7) 0,9
B20 (M250) 10,5 (105) 1,0
B25 (M300) 13,0 (135) 1,0
B30 (M400) 15,5 (160) 1,0
2. Beronusie Onoku BbicOTOM 0,5-1,0 M Ha LEMEHTHOM pacTBOpe TpH Kiacce OeroHa (Mapke
6I10KOB):
B20 (M250) 10,5 (105) 0,85
B25 (M300) 13,0 (135) 0,75
B30 (M400) 15,5 (160) 0,75
B40 (M500) 20,0 (205) 0,70
B45 (M600) 22,0 (225) 0,70
3. ByroberonHas kiazmka (pBaHbiit OYTOBBIN KaMeHb MPOYHOCTHEO 200 Kr/cM” U Bbile) Ha GeToHe
MapKH:
M100 3,0 (30,5) 1,15
M150 3,5(35,5) 1,15
M200 4,0 (41,0) 1,15
4. Knanka siipa onopsl ¢ OONULIOBKO €CTeCTBEHHBIM KaMHeM rpy0oii HITH YHCTOM TECKH:
OeToHHas 110 no3uuu 1 1,0
6yroberonHast 110 MO3ULIUU 3 1,15

OyToBast mpu Mapke Oyra He Hiwke 600 1 Mapke pacTBopa:

50 1.6 (16,5) 1,15

100 2,2(22,5) 1,15
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b1.1.2 CHuxeHHe NPOYHOCTHBIX XAPAKTEPUCTUK KIAAKU B pe3yjibTaTe MHOTOJIETHErO
BO3ACHCTBHSL  KIMMATHUYECKMX  (DAKTOPOB  YUHUTHIBAETCS  MOHIKAIOUIMM  KIMMaTHYSCKHM
Koo duuneHTOM Az, 3aBUCAIIMM OT CYPOBOCTH KIMMATHYECKOW 30HBI M MPOAODKMTEIBHOCTH

sKkcruyaraimu (tabnuna b.1.2).

Tabnuya b. 1.2 — 3HaveHus KIIMMaTHYECKUX KO ULIMEHTOB &y

Knumarnueckue ycCioBusi, HpO,I[OJDKI/ITeJ'IbHOCTb JKCIUTyaTanuu O1op, roabl

XapakTepu3yeMble cpennemecstyHOM | menee | 21-40 | 41-60 |61-80|81-100| Gonee
Temmepatrypoii  Hambomee  xomomuHoro| 20 mer 100

mecsina (CIT 131.13330-2012), °C

YMmepennsle: MuHyc 10 u BbIle 1,00 0,97 0,95 0,90 | 0,85 0,80
Cyposble: Hmke munyc 10 mo munyc 20| 0,97 0,95 0,92 0,87 | 0,83 0,75

BKJIFOYHTENBHO

Ocobo cypoBsle; Hibke MUHYC 20 0,95 0,93 0,87 0,83 | 0,80 0,70

B.2 PacueTHpIe XapAKTePHCTHKH I'PYHTOB OCHOBAHHSA
b.2.1 PacueTHOe cOmpoTHBIEHNE I'PyHTa OCHOBaHMSA R B ypOBHE MOAOLIBHI (PyHIaMeHTa, a
TaKkKe B YPOBHAX KPOBJIM MOACTUIIAIOINNX CJIOEB IPyHTa onpenesitor no [punoxenmo 2 [9]:

= U1 HECKAJIBHBIX TPYHTOB
R=17{R,[1+ k(b - 2)]+ kyy(d -3}, (6.2.1)

rne Ry — ycioBHOe conpotueienue rpyura, klla (1c/m?), npuaumaemoe no Tabmimam 2.1 - 2.3
Ipunoxenus 2 [9]; b — mupuHa (MEeHbIIast CTOPOHA WJIM THAMETP) NOAOMIBLI PyHAAMEHTa, M (Tipu
b > 6 m npunumaercs b = 6 m); d — riybuna 3anoxeHus QyHaamenTa (KPOBIH MOACTHIAIOLIETO
CIOS), M; Y — OCpPEeNHEHHOE IO CJIOSM pAacyeTHOE 3HAYCHHe YIeJIbHOr0 Beca TpPYHTa,
PACIIONIOKEHHOTO BBIIE MOJOLIBEI PyHAaMeHTa (0e3 yueTa B3BEINWBAIOIIErO JEHCTBUS BOABI),
IONyCKaeTCs MpUHUMATh ¥ = 19,62 kKH/M (2 te/M); ki, ky — x05hdHIMEHTbI, NPUHIMAaEMbIe TIO
tabmuue 2.4 [punoxenus 2 [9] B 3aBUCHMOCTH OT BHJIa TPYHTa MO NOAOLIBOM (yHOaMeHTa (1in
TPYHTA MMOJCTHJIAIOIIETO CIIOs).

JUJtsi TIMH UIM CYTJIMHKOB B OCHOBaHMSX ()YHHAMEHTOB MOCTOB, PACIIOJIOXKECHHbBIX B Ipenenax
TIOCTOSIHHBIX BOJOTOKOB, pacueTHOe compoTuBieHue, onpeneneHaoe no ¢opmyne (Bb.2.1),
noBeInaoT Ha 14,7d,, xIla (1,5d,, TC/MZ), rae d, — rinyOuHa BOMBI, M, OT HAWHU3ILEr0 YPOBHS
MEXEHH JI0 TIOBEPXHOCTH FPYHTA Y OMOPBIL.

- IJIsl CKJIbHBIX [PYHTOB

R=k-R 14, (6.2.2)
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rae R, — mpesesn MpOYHOCTH Ha OJHOOCHOE C)KaTHe OOpasloB CKambHOrO rpyHta, klla (Tc/mM2);
k=1,0 mns HeBeiBeTpenbix; K = 0,6 — mmst crmabosbiBeTpenblx U k& = 0,3 — I BBIBETPENBIX
CKaJIbHBIX IPYHTOB.

Jlnist MOCTOBBIX OIIOp, 3aJI0’KEHHBIX Ha [JIMHUCTBIX PYHTAaX W 3KCILIYaTHPyeMbiX CBbiuie 20
JIET, & AJis OMOp, 3aJ0KeHHbIX Ha IEeCYaHBIX TPYHTaX M 3KCIUTyaTHpPyeMbIX cBbime 10 jer mpu
OTCYTCTBHH B OIOPaxX OCAanOK, KPEHOB, CABHIOB U APYIMX AE(PEKTOB pacueTHbIe COMPOTHBIIEHUS
TPYHTOB MOTYT OBITb TOBBILIEHBI, HO He Ooiee ueM Ha S0 %, IO CpaBHEHHMIO C MOACUHUTAHHBIME IO
¢dopmynam (5.2.1) u (5.2.2). Ecnu ¢yHmaMeHT Omopbl 3aKIIOYEH B CIUIOIIHOE IIMYHTOBOE
OrpaxxaeHue, TO PACUETHOE COMPOTUBIICHUE IPYHTa MOXKET ObITh MOBBILIEHO Ha 75 %.

Eciu M3BECTHBI TOJBKO HA3BAHHUS TPYHTOB OPHUEHTHPOBOYHBIE YCIIOBHBIE COIMPOTHUBIIEHUS
TPYHTOB JOMYyCKAETCs] IPUHIMATb:

- MECYAHBIX TPYHTOB CpenHeil mwioTHOCTH — 1o Tabuue 2.2 [puroxenus 2 [9];

- MIBUIEBATO-TJIHHUCTBIX (HEMPOCAAOUHbIX) IpyHTOB — o Tabiwmue 2.1 [puioxkenus 2 [9] npu
koo puunente mopuctoctd e = 0,5 u nokasarensax Tekydectd /; = 0,3 (KOHCHUCTEHLHsS TPyHTa
TBepas U moiytsepnas) u [, = 0,5 (KOHCHCTEHIHs TPYHTa Tyro M MSTKO IUIACTHYHAsI), 3H€Ch
YUTEHO YIUIOTHEHHE IPYHTA B IIPOLIECCE IKCITyaTaLl|H.

VCIOBHOE CONPOTHBIIEHHE BCEX TDIIMHUCTBIX TPYHTOB B TEKy4Ye-IUIACTHYHOM COCTOSHUH
clenyer npuHuMaTh pasHbM 98 kITa (10 T¢/M7).

B.2.2 3navyenne R nmpuHUMAIOT Ut CaOOBBIBETPENBIX M BHIBETPENBIX CKAJBHBIX IPYHTOB —
o popmyie (5.2.2), 1nst CUITBHOBBIBETPENBIX CKAJIBHBIX IPYHTOB — 1O dopmyiie (b.2.1) u tabnuue
2.3 TTpunosxenus 2 [9] kak g KpymHOOOJIOMOYHBIX TPYHTOB.

Ilpu orcyrcrBHM J1abOPAaTOPHBIX JAHHBIX O NPOYHOCTH OOPAsLOB CKaJBHOTO OCHOBAHHMS
JIOIyCKaeTCsl IPUHUMATh PaCYeTHbIE COMPOTHBIICHHUS:

Cxasa TBepaas CIVIOMHAS. ...................... 2000 kITa (200 Tc/m);

TlecuaHuKy 1 U3BECTHSKH cpeaneTsepabie .. 1200 klla (120 Tc/m?);

TlecuaHmKy 1 U3BECTHSIKN ciaboTep/ple ... 800 kIla (80 Tc/m?).

Bb.2.3 BenuuuHy yCJIOBHOrO CONMPOTUBJIEHUA Ry IS TBEPABIX Cymeced, CyrIMHKOB WM TJIMH
(I1 <0) onpenensitot 1o hopmyie

Ro=1,5R,, (5.2.3)

roe R, — mpenen MPOYHOCTH HAa ONHOOCHOE CxKaTHe OOpas3LOB [VIMHUCTOTO TPYHTA MPHPOIHOMH
BJIAXKHOCTH.
2y.
IIpu 5TOM BeNMYHHY YCJIOBHOTO CONPOTUBIEHHs Ry NpuHUMaioT He Gonee, klla (Tc/M”): mng

cyneceit — 981 (100); st cyrnunkos — 1962 (200); mnst riua — 2943 (300) [9, npunoxenue 2].
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b5.2.4 PacuerHele CONPOTHBIEHMS TpPyHTa Ha OOKOBOM IOBEPXHOCTU 3a0MBHLIX H

BIABJIMBAEMbIX CBall U cBaii-obonouek npuHUMaroT o Tabmuue b.2.1.

Tabnuya b.2.]1 — PacuerHble COIPOTHBIEHMsSI IPYHTa Ha OOKOBOIl MOBEPXHOCTU 3a0MBHBEIX U

BIaBJIMBAEMBIX CBali U CcBaii-000J10ueK

Cpennss PacuerHble conporuBieHust Ha GOKOBOI NOBEPXHOCTH 3a0MBHBIX U
ryOuHa BJIaBJIMBAEMbIX CBail 1 cBaii-obonouek f;, k[la
PACIIONIOXKEHHUS JUIs IECKOB CPERHEH IIOTHOCTH
CJIOs TPYHTA, M [ KPYIHBIX U | MENIKUX | IbUIEBATBHIX | - - - - - -
cpenHei
KPYITHOCTH
TJIMHUCTBIX [PYHTOB IIPH IIOKa3aTelle TeKydecTy I;, pABHOM
£0,2 0,3 0,4 05| 06 | 07| 08 09 | 1,0

1 35 23 15 12 8 4 4 3 2

2 42 30 21 17 12 7 5 4 4

3 48 35 25 20 14 8 7 6 5

4 53 38 27 22 16 9 8 7 5

5 56 40 29 24 17 10 8 7 6

6 58 42 31 25 18 10 8 7 6

8 62 44 33 26 19 10 8 7 6

10 65 46 34 27 19 10 8 7 6

15 72 51 38 28 20 11 8 7 6

20 79 56 41 30 20 12 8 7 6

25 86 61 44 32 20 12 8 7 6

30 93 66 47 34 21 12 9 8 7
>35 100 70 50 36 22 13 9 8 7

Ilpumevyanus

1. JIyist npOMEXKYTOYHBIX TJTyOHH MOrPY>KEHHUsI CBail M MPOMEXKYTOUHbBIX 3HAUYCHUH MOKa3aTels
TEKy4€CTH /7, ITTUHUCTBIX TPYHTOB 3HAYEHMUS f; ONPEAEIAIOT MHTEPIOJISILIUEH.

2. Ilpu onpeneneHny pacueTHBIX CONPOTHUBIICHUI IPYHTOB Ha OOKOBO# MOBEPXHOCTH CBai f;
MJIACTHl TPYHTOB CIIEYET PACWICHATh Ha OJHOPOAHBIE CJIOH TONIMHUHOI He Oonee 2 M.

3. 3Ha4YeHUs PacyEeTHOrO COMPOTHBIEHHMS IIOTHBIX NECKOB Ha OOKOBOH IOBEPXHOCTHU CBAi f;
cienyer yBennuuBath Ha 30% MO CpaBHEHMIO CO 3HAUEHUSIMH, IPUBEIEHHBIMH B TaOJHLE.

4. PacuerHble CONPOTHBIEHHUS cyneceil 1 CyrJIMHKOB ¢ Ko3dduunentom mopucroctu e < 0,5
U DMH ¢ koadduimentom nopucroctd e < 0,6 cnexyer yBennuuBaTh Ha 15% mpu JFOOBIX
3Ha4YEeHHAX MOKA3aTeNs TeKyYeCTH.

b.2.5 Ilpy Haym4uu MPOCAAOUHBIX TPYHTOB, IUIBIBYHOB U IPYIHX CIAOBIX OTJIOXKEHHH, a
TaKoKe NMPU HApacTaoIMX (HE3aTYXAONX) OCaAKAX WM KPEHAaX ONOP pPacueTHbIE COMPOTHBICHUA
clienyeT NPUHUMATL MO IAaHHBIM JIaOOpPaTOPHBIX HCIbITaHWIT 00pPa3LOB IPYHTOB, pe3yjbTaTam
IITAMMOBBIX U APYTUX UCIBITAHU.

b.2.6 3Hauenus kosbduimenta mponopuuoHambHOCTH rpyHTa K = Ky / Y, IpUHHMAIOT ¢
y4eTOM AaHHbIX Tabauipsl b.2.2 u ko3dduumenta HanexXHOCTH ¥, = 3. MuUHHUMaNbHbIE 3HAUeHNsA K B
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Tabnuie 5.2.2 cOOTBETCTBYIOT HAMOOJBINUM 3HAUEHHSIM [IOKa3aTeNsl KOHCUCTEHIINY [, TIIMHUCTBIX
U Kko3p(dUUHEHTaM IOPHCTOCTH € IIeCYaHBIX TPYHTOB, a MAaKCUMaibHble 3HaueHHI K —
COOTBETCTBEHHO MHHHMAJIbHBIM 3HaueHusM /5, u e. IIpu MpOMexyTO4YHBIX 3HA4YeHUsX I; u e
BemMUMHBI KO3 durienta K NPUHUMAIOT 1O MHTepHoysiuuu. B ciyuae, xorga uHdopmanus o
KOHCHCTEHLIMM TJIMHUCTBIX TPYHTOB IPENCTABJIEHa TOJLKO B BHIE HANMEHOBAHUS 0e3 yKasaHUs
KOHKPETHOTO 3HaueHus1 I;, kooppuuueHTsl K IPUHAMAIOT PABHBIMHI CPEOHUM apU(PMETHUECKUM W3
yKa3aHHBIX B TaOJIUIlE MPENENIOB COOTBETCTBYIOIMX BEJIMYUH IJIsl JAHHOTO BuOa rpyHTa. Tak xe
CJIeNyeT MOCTYIATh MPY HAJIMYHKM UH(POPMAUH O HAMMEHOBAHUH ITECKa U OTCYTCTBUU CBEAEHUI O

KOHKPETHOM 3HaueHNH K03 dUIIMeHTa TOPUCTOCTH.

Tabnuya B.2.2 — KosdGuLHeHTHI MPONOPLHUOHAIBHOCTH IPYHTa

Koadduunenr
I'pyHTBL, OKPYKaIOII}e CBaH, ¥ HX XapaKTePUCTUKH TPONOPLIHOHATIBHOCTH Ky,

kH/m* (te/m?)
ITecku kpymusie (0,55 < e < 0,7); rimHbl 1 cyrvek TBepable (I, < 0)| 18000-30000 (1800-3000)
INecku menxue (0,6 < e < 0,75); 12000-18000 (1200-1800)

mecku cpenueli kpynHocTH (0,55 < e < 0,7), cynmecu TBepmeie (I; < 0);

IJIMHBI U CYTJIMHKY TYrOIUIacTu4Hble U noiyteepasie (0 <71, < 0,5)

ITecku meuieBatsie (0,6 < e < 0,8); cynecu mnactuunsie (0 < 17, < 0,75);[  7000-12000 (700-1200)

TJIMHBI U CYrIuHKY Markomactuynele (0,5 < /5 < 0,75)

I'nunbl 1 cyrnuHky Tekyuentactuynsle (0,75 < /;, < 1) 4000-7000 (400-700)

ITecku rpasenuctsie (0,55 < e < 0,7); xpynHooOa0MO4HbIE IPYHTHI ¢|50000-100000 (5000-10000)

TICCUAHBIM 3aIIOJTHUTECIEM

Jna nnotHeIX meckoB kodbduument K npuHumaroT Ha 30% Bbie, YeM HanOONbIIHe
TaONYHbIE 3HAYEHNUsI COOTBETCTBYIOINUX BEIMYMH ISl TAHHOTO BU/A MPYHTA.

Ilpumeuanune. Ecim 3akpemneHme B rpyHTe cTOnOa, YCTAHOBJIEHHOTO B 3apaHee
npoOypeHHYI0 CKBaKHHY, Ha YacTH €ro [UIMHBI IPOM3BOAUTCS MyTeM 3aCBIIKH M YIUIOTHEHHS
IPyHTa, TO K03()(PHLHEHT NPONOPLMOHaNBEHOCTH K JUTsl TPYHTa B Mpeenax 3TOH YacTH NPUHUMAOT
ne Gomee 981 kH/m* (100 Tc/m*).

b.2.6 Ilpn Hamuuuu B IpeAenaax UIMHBI CBaW HECKOJIBKUX CJIOEB I'PYHTa AOMyCKaercs B
pacdeTe UCMOJb30BaTh OIHO TPUBEAEHHOE 3Ha4YeHHe Kkoddduumenta K, TpHHHMaeMoe B
3aBUCHMOCTH OT I'PYHTOB, PAaCIONOKEHHBIX B Ipenenax IIyOUHBI A, OTCUMTHIBACMON B METPax OT
PacyeTHOIl IOBEPXHOCTH IpyHTA (IIpH IUMTe QyHIaMeHTa, PacloIOoKEHHOH Haq IPYHTOM) MIIH OT

MIOZOIIBHI TIKTHI (TIPH ee 3arTyOieHHH B MPYHT)
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h, =3,5d +15, (5.2.4)

rae d — Hapy KHBIH qUaMeTp KpyIJIoro MM CTOpOHA KBaAPAaTHOIO, MM CTOPOHA MPSIMOYTOJNIEHOTO
CeUeHUs CBall B INIOCKOCTH, NEPIICHANKYJILIPHON NEeHCTBUIO HATPY3KH, M.

IIpu pacnonokeHud B Ipenenax riyOuHbl /1, OXHOTO CIIOS IPYHTA, IPUBEAEHHOE 3HaYeHne K
MIPUHUMAIOT PABHBIM 3HAUEHHIO, COOTBETCTBYIOIEMY 3TOMY IPYHTY.

IIpu pacmonokeHNH B IMpenenax IiyOHHBI /1, IBYX CIOEB IPYHTA, IMPUBEIACHHOE 3HaueHue K
orpenessitoT o Gopmyite

— KIhI(th _hl)+ KH (hk *h[)z

K
hy

(6.2.5)

Ilpu pacmojokeHHM B Tpenenax INTyOHHbI /1, ABYX CIIO€B T'PyHTa, NpUBeNeHHOe 3HadeHue K
ompenesstoT o Gopmyie

- K2 + 1)+ i+ }iinhn (2hy +Py )+ Kl , (5.2.6)

rae Ay — TommuHa I-ro (BepxHEro) ciost TpyHTa, M; A 1 App— Tonmuusst II-ro u [II-ro cioes rpyHTa
(8 mpenenax h,), M; Ki, Kip u Kin — 3Ha4eHus ko3(pQULIMEHTOB IIPONOPLIIIOHAIBHOCTH IS TPYHTOB 1,
II u I1I cnoes.

B.2.7 BenuuuHy xosdduumeHta nocrenu rpyHTa Ha OOKOBOIM MOBEPXHOCTH 3JIEMEHTOB
CBaliHOrO (hyHIaMeHTa ONpenessitoT o GopmyJie

C,=Kz, (B2.7)

rme K — ko03(p(QHUHEeHT MNpONOpPLMOHANBHOCTH TPYHTa, PACIOJIOKEHHOTO BBILIE ITOJOHIBBI
dbynnamenta, z — riayOuHa, M, PacrONIOKEHHs TOWKH, AN KOTOpPOil ompenensercs kodddurment
MOCTENH, OT PACUYETHOI MOBEPXHOCTH TIpyHTa (mpu mmTe (yHAAMEHTa, Haxonsuledcs Han
IPYHTOM) WK OT HOIOLIBBI IUTMTHI (TIPH €€ 3ariyOeHuH B IPYHT).

B.2.8 Benuuuny ko3dp¢uunenta nocrenu Cy rpyHTa NMOA HOAOMIBON cBau AuameTpoM 0,8 M u

GoJiee MPUHUMAIOT PAaBHBIM

5Kh, _ 50K
C,="x>2— 2.8
ST T a (5.2.3)

rae K — ko3 QULeHT MponopLUHOHANIBHOCTH IPYHTA, PACTONOXKEHHOTO NOJ IIOAOIIBOH cBam; /; —
rIyOUHA PacHOJOKEHHsT MONOLIBEI CBAM OT PACYETHONH MOBEPXHOCTH IPYHTA, M; dy — pa3Mep
(nuameTp) MOAOIIBHI CBAH, M.

b.2.9 Benuuuny ko>(pQUIMeHTa MOCTeMN HECKaIbHOIO I'PYHTA MO MOAOLIBOM YCIOBHOTO

MAacCHMBHOTO (pyHaMeHTa IPUHUMAIOT PABHBIM

C,=Kh >10K, (5.2.9)
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rne K — ko3(Q(UIMEHT NPONOPLUHOHAIBHOCTH CJIOA TPYHTA, PACMONOKEHHOTO MOJ MOAOLIBOM
¢yunamenta; /; — rayOuHa pacmojiokeHus MOAOWIBBI (PyHZaMeHTa OT PacyeTHOH MOBEPXHOCTH
TPYHTa, M.

Koo puiuent nocrenu Cy CKaNBbHOTO TPYHTA MOA NOAOLIBOH (HyHAAMEHTa NPUHUMAIOT Oe3

yuera l"J'[y6I/IHbI PacmoyOKEHUsA MOAOLIBBI B 3aBUCUMOCTA OT HOPMAaTUBHOI'O BPEMCHHOI'O

COIMPOTUBJICHUA R;K 06pa3u013 CKaJIbHOM MOPOABI HA C)KaTHE B BOAOHACBIIIEHHOM COCTOSIHHH!
npu R: = 1MIla Cn=310° kH/™’;
npu RY =25MIla Co=1,510" kH/™'.
TIpu IPOMEXYTOUHBIX 3HAUEHHsAX K. BeauunHa Cy OMPEAEISeTCs 0 HHTEPIONSLMH.

B.2.10 OOGvemHbiii Bec TIpyHTa, pPACIOJOXKEHHOTO HIDKE YPOBHS BOIBIL, C Y4YETOM

TUAPOCTATUYECKOrO AABJIEHHUsI ONPeelsioT o Gopmyre

¥, =L—te (6.2.10)

rae € — Ko3¢hQUIMEHT MOPUCTOCTH IPYHTA; Vs — YAENbHBIN BEC IPYHTA; Yo, — YAEIBHBIA BEC BOJBL.

Ipnaoxenune B
Pacuer rpy3onoabseMHOCTH NePeXOAHBIX IIHT

B.1.1 C6opHble nepexoHble ILIUThI PACCYUTHIBAIOT IO IBYM CXeMaM (CM. prCyHOK 5.3.5): ¢
OMUPAHUEM Ha JIC)KCHb — KakK Oasnka Ha ABYX OIOpax, U ¢ OMUPAHHUEM Ha MOJIOBUHE AJIMHBI MJINTbI
Ha MOAYLIKY — yIpyroe ocHoBaHue. Pacuer mo nepBoii cxeMe BBIIONHAETCS B 3amac MPOYHOCTH U
€r0 CIEAYeT NPHHIMATD IIPU HEU3BECTHBIX YCJIOBHAX OMHPAHUSA IUIUTHI.

B.1.2 Kak npasuio, mupyHa COOPHBIX IUIMT HE MpeBblaeT 1 M, MO3TOMY Ha HeEil MOXKeT
PACIHONOKUTLCS TOJBKO OJTHA JTMHHS KOJIEC BPEMEHHOH Harpy3KkH, KOTOPYIO CIEAYET MPHJIOKUTD MO
IIPOAOJBLHON OCH MINTHI. JIOMyCKaeTcss Harpy3Ky OT KOJIeC M PAaBHOMEPHO paclpemeseHHO 4acTu
Harpy3ku AK npuknanpiBate 0e3 yuera uX paclpeneneHus TOPOXKHON ONEXIOH BIOJb NBUKEHHUS.
Ecnu mmpuna pacnpeneneHus AaBICHHS OT BPEMEHHONW HArpy3Ku IONepeKk IUIMThI Oojblie
LIIMPUHBI TUIMTEL, TO JOMYCKAeTCS YYHTBIBATH TOJbKO YacTh MAABJICHHS, HPUXOLSLLEECS
HEMocpencTseHHOo Ha mnTy. Jnst Harpysku HK nuHaMuueckuii k03 GUIMEHT HE YIUTHIBAETCS.

PacuerHass cxema 3arpyxaercs MOCTOSHHBIMU Harpy3kaMH C COOTBETCTBYIOIIUMH
ko3 dUIHEHTAMH HANEKHOCTU: OT CJIOEB NOPOKHOM ONEXIBL, OT INeOEHOYHOM 3achINKU, OT
COOCTBEHHOTO BeCa ILIUTHL

Pacuer BEIMOJHSIOT IO MU3THOArOLIEMy MOMEHTY B CEpEIMHE TPOJETa U MONEPEYHON CHUIIE.

Kax npasmio, onpenessromumM KiaccoM OyaeT Kiiacce B enuHUnax Harpysku HK.
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Mpumep npunoxkeHua Harpy3ok AK n HK npu pacuete nepexofHbIX MNAUT MOKasaH Ha

pucyHke B. 1.1.

a) - 7.9 e
q='1j879T/nM
111 nT 111111111111M1111211111207TAT 1111111211110

X

4,5 3,4

6)

PucyHoK B. 1.1 - Tpumep 3arpy>XeHnst nepexogHol NAUTbl NO TUNOBOMY MPOEKTY cepun

3.503.1-96: a - NOCTOSHHbLIMW Harpy3kamu; 6 - BpeMeHHOW Harpy3koin HK-100

B.1.3 PacuyeT no BTOPOi Cxeme TpebyeT BbIMOMHEHWNA pacyeTa Ganku, ONUparoLLeincs Ha
MOJIOBUHE Mpo/ieTa Ha ynpyro ocefarolime onopbl. XKeCTKOCTb TakuX Ofop BbIYMCAAKOT Yepes
KOa(phmumeHT nocTenn. A nAuTbl LWWPUHOK b NOFOHHBIA KO3(ULMEHT nocTenn (Ha gavHy /
MeXxay YnpyruMmy onopamu) onpesenstoT no popmynam:

- ANs NPOMEXYTOUHbIX YNPYrunx onop

SDZ=Ca| (B.1.1)

- 4ns1 KpaliHUX ynpyrux onop
SDZ= 0,5Cal, (B.1.2)

rge C: = 4000 Tc/m3= 40000 kH/m'\

Mpy YMCNEHHOM pacyeTe BENWMUMHY / HA3HAualoT pPaBHOM PACCTOSHMIO MeXZy Y3namu
KOHEYHO-3/1eMEHTHOI CETKM.

MOHONNTHbIE NANTHLI LiefIeCO06Pa3HO PacCUnTLIBATL YACAEHHO C UCMO/b30BaHUEM MAUTHBIX
KOHEYHbIX 3/1EMEHTOB, TaKXXe B 3aBUCMMOCTM OT Croco6a onupaHus (Ha IeXXeHb UM Ha FPYHTOBYHO
NOAYLLKY). Mpu 3TOM NoAaTAMBOCTb YNPYrux onop (Mpy>XWH) cresyeT BbIYUCASTL Mo (opmyne

SD. =C.Fn, (B.1.3)

rae FN- nnowaas namtel, Npuxoasiasca Ha y3en KOHeUHO-31eMEHTHO CETKM.
[na pacueToB MCNO/b3YeTCA MeXaHU3M MOCTPOEHUS UHUIA BANSHUA HEOBXOAMMbIX YCUMWA.
Co6CTBEHHO pacyeT rpy30NOAbEMHOCTM MEPEXOAHbIX MUT  BbIMOMHAETCS  COrMacHoO
pekomeHgaumam pasgena 4 [3].
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puaoxenne I'

ITpumeps! pacueTos rpy3onoabeMHOCTH

I'.1 Pacder rpy30n0abeMHOCTH CBaiHOro pyHramMeHTa

Jns cBaiiHoro ¢pyHnaMeHTa IpOMEXKYTOUHOH OMOpPbI MyTENpOBOAA P 3aJaHHBIX HATPy3Kax
olpenenuTh HeOOXOAMMBIE IUIsI pacdeTa TPy30NOAbEMHOCTH IO IIPOYHOCTU CBaif pacyeTHbie
yCHIMS B BepXHHMX CeUEHHAX HamOonee M HanMeHee HAarpPy)XKEHHBIX CBaid, IIPOBEPHTH
IPY30IONbEMHOCTE (PyHAAMEHTA MO TPYHTY.

HcxonHble naHHbIE — MaTepHasbl OOCNENOBAHUS COOPYXKEHHsI U MpoekT pemoHTta. Cxema
paccuuThIBaeMOIl ONOPHI MOKa3aHa Ha pucynke I'.1.1.

IIyrenpoBon moctpoeH B 1963 r. B mocnenymouieM ObUiM BHIMONHEHBI 3aMeHa OalloK
MPONETHBIX CTPOEHHUII C YIIUPEHHEM Npoe3za, onop U ¢pyHaameHnToB. CBau «CTapoii» YacTH OMOPHI
xene3o0eToHHble cedeHneM 30 x 35 cM, M3roTOBNEHbI O TUIOBOMY MPOEKTY Bbiyck 70, kpaiiHue
psAnbl cBail («HOBBIE») — 35 x 35 cM. Onupanue 6anoK NMPOJNETHBIX CTPOCHMI HA PUrENb OMOPHI
ocyectBiieHo uepe3 POY BoicoToit 40 MM.

Tabnuya I'.1.1 — OTMETKH YPOBHEMH, M

Bepxa npoe3:xeii yactu 98,130
Bepxa oropHoii miomaaku 97,230
ITonowrssl pyHAAMEHTA (POCTBEPKA) 88,680
OtMeTka Bepxa IrpyHTa 90,920
OTMmeTKa HU3a CBait 78,680
I'nyOuna morpysxeHus cBait 10,0

Tabnuya I'.1.2 — [TaHHBIE TIO TPYHTaM

Bun OtMmeTka I e Y, 0, Ry, K,
IPYHTA | TIONOIIBEI CJIOS T/ rpaz. /M /™’
1 87,00 - 0.600 1,65 35.0 25.0 533.33
2 85,00 0.590 0.640 1.08 21,0 0,10 301.67

3 83,00 0.190 0.920 1.84 18,0 213 524

4 75,00 0.100 1,020 1,79 18,0 26,6 560

IlpumeuaHus.

1. Bunel rpyHTa: 1 — necok cpemHe KpyImHOCTH; 2 — CymecH; 3 — CYTJIMHKY, 4 — IJIMHE,

2. I; — moka3areslb KOHCUCTEHLMH, ¢ — KO3(QULMEHT MOpUCTOCTH; ¥ — OOBEMHBIN BEC;, @ —
yroJl BHYTPEHHErO TpeHus;, Ry — yclIoBHOe comporusierue rpyara (. B.2); K — xoadduiment

MIPONOPLHOHANBHOCTH IpyHTa (11. 5.2.6).
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Jlannsie no onope

Pacuemmasn mooens
PacuerHas cxema onopsl U GpyHIaMeHTa pa3paboTaHa B COOTBETCTBHM C PEKOMEHIALMAMH TI.
A2 unoka3ana Ha pucyHkax ['.1.2 uI'".1.3. PacueTHas MOZeNb MPONIETHBIX CTPOCHHIA BBHIMIOJIHEHA B
BHUJI€ CHCTEMBbI IIEPEKPECTHBIX OaJIOK COrNacHO pexomenpaiusiM 1. b.1.1 [2]. Bricora 6anok — 0,85
M. OcTajbHble pa3MePbl MOJENN MPONETHBIX CTPOEHHIT NpUHATHI Mo pucyHky I'.1.1. IIpononbHbie
ocu 6ajoK MNPONETHLIX CTPOEGHUM NPUHATHI PACTIONOKEHHBIMU HA YPOBHE LEHTPOB OMOPHBIX
uacreii. Onupanue OajOK TNPONETHBIX CTPOGHHH HA PHreNb OMOPLI MPUHATO IIAPHHPHO
HEMOABUKHBIM, JUIsi 9€r0 MO KOHIAM BEPTHUKANbHBIX JKECTKUX KOHEYHBIX DJIEMEHTOB BPE3aHBI
mwapaupbl  (cM. pucynok I.1.3). Camu BepTHKaNbHBIE SKECTKHE KOHEYHBIE OJIEMEHTHI U
TOPHU3OHTAJIPHBIC JKECTKHE CBSI3H MPEAHA3HAYEHBI ISl MOACIMPOBAHHS OMMPAHMs TIPOJIETHBIX
CTPOEHHI1 Ha pUreNb ONOPHL
0.30
. 11.00 L 11.00 ,

XecToA crASL

Ysen A

XecTrOA CRA3L

0,20

|| 6.38
0.88/ \0.88 / 0.40

¢

10.00

T LT,

|

e

Pucynox I".1.2 — O6uyij gy pacyeTHOMH cXeMbl
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Pucynok I'.1.3 — Vzen A

CompsixeHue CTOEK M CBai OMOPhI ¢ POCTBEPKOM BBIOJIHEHO YepPe3 JKECTKUE CBs3H. POCTBEPK
MOJIeIUPYeTCs IINACTHHYIATHIMU KOHEUHBIMH 3J1EMEHTAMH, TONIIMHON PABHOM BHICOTE POCTBEPKA.

3akperuieHne cBail B PYHTE BBIIOJHEHO YIPYTUMHU CBA3SMU MO GOKOBBHIM MOBEPXHOCTSIM
CBall U OrpaHHYEHHEM BEPTHKANbHBIX MEPEMEINCHMHA IO HWKHEMY KOHLY cBai. JKecTkocTn
YOPYIHX CBs3eil OmpeeseHbl corimacHo pexkomenaauuam 1. A.2.1 u n. B.2.6.

B mpenenax IJMHBL CBaW PAacIONOXKEHBI HECKONBKMX cinoeB rpynta. CormacHo m. 5.2.6 B
pacueT BBEIEHO MpUBEAEHHOE 3Ha4eHHe Kod(duuuenta K, NpHHATOE B 3aBUCUMOCTH OT IPYHTOB,

PACIIOJIOKEHHBIX B MPENENax [IyOUHBI /i OT MOAOLIBBI [LUIUTBI, 3arTyONeHHOH B IPYHT

h,=35d+15=3503+15=255m,

rae d — CTOpOHa NPSIMOYTOJBHOIO CEYeHMs] CBaU B IJIOCKOCTH, MEPNEHAMKYJISIPHOM NEHCTBUIO
HarpyskKH.
B npenenax riayounst s, = 2,55 M pacmonokeHo gBa cios rpyHra. [Ipusenennoe snauenue K,

4
TC/M ", OTIPENEIIEHO KaK

_ Kn@h =)+ Ky (b —h) _ 53333-1.68-(2-2,55-1,68)+301,67-(2,55-1,68)

K
h} 2,55

=50637,

rae Ap — TOMIMHA BepxXHero cnos rpyHta, M; K; m Ky — 3HadeHus kosurientos
NIPONOPUUOHAILHOCTH AJisA TpyHTOB I 1 11 ciioes, /™.
XKectxkoctu ympyrux ceszeii (m. A.2.1) ompenenensl no gopmyne (A.2.1) u npuBeneHs! B

Tabmuue I'.1.3

SD,=SD, =K z,b, 1, =506,37-z,-095-10,
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rae Iy = 1,0 M — nimHa cOopa Harpy3Kk Ha y3eJ KOHEYHOro djieMeHTa cBau (cM. pucyHok I.1.2);

b, =1,5d +0,5= 0,95 M — ycnoBHas (pacuernas) mupuna cBau (cM. m. 6.3.2); z; — HOJOXEHHE

yOpyrod CBS3H OT MNOBEPXHOCTM rpyHTa, M; K — nmnpuBemeHHblii koddpdunment

[IPOTIOPIIMOHAIBHOCTH TPYHTA.

Tabnuya I'. 1.3 — YKecTKOCTH YIPYTux CBA3ei

PaccrosiHre OT NOBEPXHOCTH IPYHTA XKectkocTH ynpyrux cesaseii, Tc/m
2,24 1077,549
3,24 1558,598
424 2039,646
5,24 2520,695
6,24 3001,744
7,24 3482,792
8,24 3963,841
9,24 4444,890
10,24 4925,938
11,24 5406,987
12,24 5888,036

JlaBiieHue IIUTBI POCTBEPKA HA FPYHT HE YYUTHIBAEM.

Haepysku
IlocTosiHHBIE U BpEMEHHBIE HArPY3KU IPUBEAEHBI K YPOBHIO MOOIIBbLI POCTBEPKA.
Tlocmosannvie nazpysxu

Ta6uuua I'.1.4 — IocrosiHHbIEe HArpy3KH, TC (TC'M)

Ne Harpysxka H, H, P M, g
1 2 3 4 5 6 7
1 IIpasbiit nponet. Peakiyst ot Beca 6aJIOK, TPOTYapoB U NEPHII
HOPMAaTHUBHOE 3HaYEHHE 0 0 479211 0 7,19
¢ k03¢ GHUIMEeHTOM HagesKHOCTH 1,1 0 0 52,711 0 | 791
¢ ko3 purnmenrom Hagexxnoctu 0,9 0 0 43,13 | 0 | 6,47
2 IIpassbiii nposier. Peakiust OT Beca HOKPBITHS NPOE3KEH YACTH Ha MIPOJIETE
HOPMAaTUBHOE 3HaYeHHe 0 0 40,51 0 6,08
¢ ko3 durmenrom Hagexuoctu 1,15 0 0 46,59 | 0 | 6,99
¢ koadpurenToM HagexxHoctu 0,9 0 0 3645 | 0 | 5,47
3 Jlesbiii nponer. Peakuus ot Beca 6aJiok, TPOTYapoB U MepUIt
HOPMAaTHBHOE 3HaYCHHE 0 0 4792 | 0 |-7,19
¢ ko3 punmenrom Hapexnoctu 1,1 0 0 5271 0 | -791
¢ k03¢ durrenToM HanexxHocT 0,9 0 0 4313 | 0 | -6,47
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Iponmoskenue Tabnunpi I'.1.4

1 2 3] 4 ] 5 |6 ’ 7
4 JleBbiit mponet. Peakuust OT BeCa MOKPBITHS IPOE3KeH 4aCTH HA MPOJETe
HOPMaTHBHOE 3HA4YEHHE 0 0 40,51 0 |-6,08
¢ koo dunuentom HagexHoctH 1,15 0 0 46,59 | 0 | -6,99
¢ ko3 dunmenrom Haaexuoctu 0,9 0 0 36,45 | 0 |-547
5 Bec Hacanku (puress)
HOPMAaTHBHOE 3Ha4UeHHE 0 0 30,46 | O
¢ ko3 dpunmenrom Hapexuoctu 1,1 0 0 33,5
¢ ko3 dpunmenrom Hagexuoctu 0,9 0 0 27,41 0O
6 Bec Tena onopsl
HOPMAaTUBHOE 3HAUCHIE 0 0 13849| O 0
¢ K03 PHUIEeHTOM HaaekHOCTH 1,1 0 0 152,34
¢ ko3¢ punreHToM HaaexxHoctu 0,9 0 0 124,64 O 0
7 Bec rpyHTa Ha ycrynax ¢pyHIaMeHTa
HOPMAaTUBHOE 3HAUEHUE 0 0 16,82 | 0 0
¢ ko3 dpurnuenrom Hagexuoctu 1,1 0 0 18,5 0 0
¢ ko3 dunmenrom Hagexuoctu 0,9 0 0 15,14 | 0 0
HTOoro HOpMaTUBHBIX Harpy30K: 0 0 362,63 0O 0
HToro pacdeTHbIX Harpy3o0k 1o max P 0 0 402,93 0 0
KPUTEPUSM: min P 0 0 326,35| O 0
max M, 0 0 346,07| 0 [-2,962

IIpumeuanue.

1. Hy, H, — ropu3oHTaJIbHBIE HArPy3KH COOTBETCTBEHHO BIOJb U MoOmepek ocu Mocrta;, P —
BEpTHKANbHbIE HArpy3Ku; M, M, — MOMEHTBI OT OCTOAHHBIX Harpy30K COOTBETCTBEHHO NOMNEPEK U
BOJIb OCH MOCTA.

Bpemennvie nazpysxu

B mpumepe paccmotpensl Harpy3ku AK (K = 14), cxeMbl 3arpy»eHHs KOTOPbIMH NPUHATBI
cormacHo 1. 5.1.12. Harpy3koit AK 3arpyxeHa NpOCTpaHCTBEHHas pacueTHas cxema B
COOTBETCTBHH TPAaBHJIAMH HOPM TPOEKTHPOBaHHs (PACCMOTPEHBI JBE CXEMbl Pa3MELICHHS IIO
LIMPUHE NPOe3KEN YaCTH, MONOChl 6€30MACHOCTH NPHHATHI 10 2,0 M).

JuHamuueckuii kK03(pHUIHEHT K BpeMEHHBIM Harpys3kam Ipu pacyere (pyHIaMeHTa MPHHAT
paBHBIM 1. Harpy3ka OT TOPMOXEHHS HpHHATA cormiacHo m. 5.3.5 [2] u npunoxkeHa B mpemenax
OIHOH MOJOCH! ABIDKEHUs (pacder 1o NPOCTPAHCTBEHHOI PacuyeTHOH cxeMe) B YPOBHE LEHTPOB

ONOPHBIX YaCTEH.
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Tabnuya I'. 1.5 — BpemeHHble HArpy3KH, TC (TC' M)

Ne HATPY3KA H, H, P M, M,
1 | AK na gByx nponerax (Cxema "A") 0 0 94,4 0 9,70
Topmoxxenue no cxeme "A" 9,10 0 0 0 77,2
2 | AK nHa onHoMm nposniere 6e3 Tpotyapos. (Cxema "I™) 0 0 79,5 0 11,9
Topmoskenue mo cxeme "I 6,50 0 0 0 55,0

Yeunus 6 paccuumuvisaemoii ceae
OT mpuBeAeHHBIX HArpy30K PacyeTOM IO METOLY KOHEYHBIX 3JIEMEHTOB ONpPENeeHbI
HauOosiee HarpykeHHas cBas (No 4 B mepBOM psily) M pacueTHbId ciydail (3arpyxkeHue Ha
HauOOJIBIIYIO BEPTHKANBHYIO CHIy max P, BpeMeHHble Harpy3ku mo cxeme Ne 1 tabmuus I'.1.5), a
TaKKe HaWJeHbl yCUJIMS B MECTe 3afeNiku CBaM B pocTBepk H, P u M,, cooTercrBymomme
BBIOPAHHOMY PAaCUeTHOMY CIIy4al0, M PeakKLiys B YIPYToi CBSI3H R, 1uist pacyera rpy30noabeMHOCTH

(byHIaMeHTa 10 rOPU30HTAJIbHOMY AaBJIEHUIO Ha IPYHT.

Tabnuya I'. 1.6 — Ycunus B paccUUTHIBAEMOIt CBae, TC (TC M)

Ne Harpyska H, P M, R,
1 | IlocTrossHHAS 0 40,29 0 0
2 | BpemeHHas Ha ABYX mposierax 0e3 TOpMOXEHHsI 0,03 12,88 0,17 0,02
3 | BpemeHnHas Ha ABYX MpoJieTax ¢ TOPMOKEHHEM 0,30 17,40 0,49 0,24

Pacuemvr epyzonoovemnocmu pynoamenma
I'py3onodvemuocms no edasiusanuio ceéau
I'py3onoabeMHOCTL CBau omnpeneneHa cornacHo . 6.3.23. Hecymas cnocobHOCTh 3a0UBHO#

CBau ompexeeHa cornacHo . 7.2.2 [13] mo ¢popmyne

=y, RA+UY Y o f1), (T.1.1)

rae ¥, = 1,0 — xoodduumeHT ycnosuii paGoTsl cBan B rpynte; R = 738,96 Tc/M® — pacyeTHoe
COMPOTHBJICHAE TPyHTA MOI HIDKHUM KOHLOM cBau, klla, (tabmmma 7.2 [13]); 4 = 0,105 M —
IUIOIAAb OINUpPAHUsl Ha TPYHT MPU3MATUYECKOH CBaW, Mh U =13 - HAapyXHbIl NEPUMETP
TOMIEPEUHOrO CEYEHHUs CTBOJIA CBAH, M; f; — PACYETHOE COMPOTHUBJICHUE i-I'O CJIOS IPYHTA OCHOBAHMS
Ha OOKOBOI MOBEPXHOCTH CBAaH, TC/MZ, (tabmmma 7.3 [13]); A; — TommuHA i-rO CIIOS TPYHTA, M,
Yer=1,0 u Y5 = 1,0 — koo uimenTs! ycnoBuii paboThl IPyHTa COOTBETCTBEHHO MOJ, HWKHHM
KOHLIOM U Ha OOKOBO#M MOBEPXHOCTH cBay, (Tabmuua 7.4 [13]), npHHATO Kak JUisi CIUIOLIHBIX CBai,

TIOrPYy’Ka€MbIX MEXaHUICCKUMHU, NMAapOBO3AYINHBIMHA H NU3€JIbHBIMH MOJIOTaAMM.
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Tabnuya I'.1.7 — ConporHBieHNe IPyHTa CABUTY MO OOKOBOM MOBEPXHOCTH CBau

Homep |[Bun rpynra| Tomumna I'nyGuna Pacuernoe Yo Uerhi f;
cnos (Tabnuua cnos PACHONIOXKEHHS | CONPOTHBIICHHE f;,
TpyHTa r.12) hi, M LIEHTpa CJI0st /M
1 1 1,68 3,08 4,84 1 10,571
2 2 2 4,92 1,761 1 4,579
3 3 2 6,92 5,984 1 15,558
4 4 2 8,92 6,338 1 16,479
5 4 2 10,92 6,629 1 17,235
6 4 0,32 12,08 6,791 1 2,825
CyMMmapHOe yCHITHe, BOCIpUHUMaeMoe OOKOBOH MOBEPXHOCTHIO CBaH, TC 67,247

Hecymast crnocoOHOCTh 3a0MBHOI CBaM U TIPENeNbHO IOMYCTHMOE YCHJIHE Ha CBai0 MO

YCIIOBHIO BRaBiuBaHus (6.3.24)

@ =1,0-(1,0-738,96-0,105 + 67,247) = 144,838 1c.

Sy = B = 1-144,838 = 103,46 TC
Ky L4
I'pysononbeMHOCTb pyHAaMeHTa MO BaaBiuBanuio cBau (hopmynst (4.2.2), (4.2.3) [2])
S Stper =9, -
K =2wet g Dmen Poor g _144.34-944 -14=40,2.
s, S, 17,4

I'pysonoovemuocns no 20pu30HMANLHOMY OABNEHUIO HA SPYHIM

Pacuer BhIMONHEH comiacHO pexkomeHpauusMm 1. 6.3.19. IlpenenbHoe TropU30OHTANIBHOE
JIABJIEHHE Gypey HA TPYHT, T¢/M%, 10 GOKOBOIA MOBEPXHOCTH CBaM, onpeaesneHo no ¢popmyJe (6.3.19)
HPH CICAYIOLIUX NapaMerpax:

- pacyeTHbIe XapaKTePUCTHKHM rpyHta (Yron BHYTPEHHETO TpeHust ¢ = 35° ynenbHoe
cuerieHue ¢ = 0,1 TC/M2) npuHsTHI 110 Tabmure I'.1.2;

- ko3¢ dpunmentel ;= 1,0 u 1z = 1,0;

-z =0 M — riyOHHA pacYETHOrO CEYEHHs OT MOMOLIBBI IUIUTHI ([IPHHATA HAa OCHOBE
NpeBapUTENIbHOTO aHAIN3a IO SMIOPE OMOPHBIX PEaKIUi YIPYIHX CBsi3eil 110 BHICOTE CBaM Kak

MECTO PACIIONIOKCHUS MaKCUMAJIbHOI'O 3Ha"IeHI/I$l).

(yztg(p + 0,60): 1-1- 4
cos @ cos

anez[ = n1n2 0,6 . 0,1 = 0,29 .

°

T'opusonTanbHoe nasnenue (. A.2.2) or
MOCTOSIHHBIX HAIPY30K Gpocr = 0

]
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BPEMEHHBIX BEPTUKAJIBHBIX HATPY30K On,s = R / (bplicn) = 0,02 / (0,95-1,0) = 0,021,

BPEMEHHBIX FTOPH30HTANIBHBIX HArPY30K Op,r = R / (by f3) = 0,24/ (0,95-1,0) = 0,25,
rae R — peakima B ynpyroii cesasu (tabmuua I'.1.6); b, — ycnosHas (pacderHast) IIMpPHHA CBaw,
=1 M — IIMHA KOHEYHOTO 3JIEMEHTA, MOIEIMPYIOINEr0 Y4aCTOK CBau, MPUJIEraloIuii K
paccMaTpuBaeMoil yrpyroi onope.

I'py3ononbeMHOCT (pyHIOAMEHTa II0 TOPU3OHTAJILHOMY IaBjieHHI0 Ha TPyHT (popmyJibi

(422),(423) [2])

K= SBPQM K = Sr[pc};[_SHOCT K — 0’29_0 14=15
s S, M0,25+0,021 '

I'pyzonoovemnocms ghynoamenma kax ycio8HO20 MACCUBHO2O

I'py3ononbeMHOCTs (yHAAMEHTa KakK YCJIOBHOTO MAaCCHBHOIO OIpEAeNieHa COINIACHO
pekomengauusaM 1.m.  6.3.10-6.3.14 no mnpoyHOCTH TIPyHTA OCHOBaHMsA IO CPEAHEMY H
MaKCHMAaJIbHOMY JIaBJICHHIO MOM MOMOLIBOH.

Pa3mepb! yCIOBHOIO MAacCHBHOIO (QyHIAMEHTA!

ay=a+2htg(p,/4)=1,2+2-10-tg (19,72°/4) = 2,93 m;

by=b+2h1g(9,/4) =12,24 +2-10-tg (19,72°/4) = 13,97 m,
roe a U b — paccTosHMS MO BHELIHWUM TPaHSAM KpaHHHX CBail B POCTBEPKE COOTBETCTBEHHO B
HaINpaBJIeHNH, aPaIeIbHOM IJIOCKOCTH JSHCTBUS HArPY3KH, U MEPNEHIUKYISAPHOM eil;, 7= 10 M —
ryOMHa 3aJI0’KEeHUsT CBau B TPyHTe (CM. PUCYHOK 6.3.1) OT MOMOIIBBI POCTBEPKA. Oy = 19,72° —
CPeHEeB3BELUICHHOS 3HAYEHHE PACYETHBIX YIJIOB BHyTpeHHero tpenus (mo ¢opmyne (6.3.10), ¢
yueToM Ko3dduimenta HaaexHoctd 1,1 [6]).

Tnomans ¥ MOMEHT WHEPIIMH YCIOBHOTO MacCUBHOTrO QyHaamenTa (o ¢popmyie (6.3.11))

2 bya; 4
Av=ayby=2,931397=4085 s, Jy = X=2913 w"
PacuerHoe conpotuBieHre rpyHTa ocHoBanus (1o gopmyse (b.2.1))
R=17{R)[1 + k,(b—2)]+ k,;y(d —3)} = 88,85 To/m?,

rae Ry = 26,6 Tc/M* — yCoBHOe conpoTusienue rpyHta (no tabmuue 2.1 Ipunoxenus 2 [9]);
b=293 M — MeHbluas cropoHa nopmouBbl (yHpamenra; d = 12,24 M — rnyOuHa 3an0XKeHHs
¢dyHnamenTa; y = 1,82 Te/M — OCPEINHEHHOE IO CIIOSIM PAacu€THOE 3HAY€HHE YIEJIbHOIO Beca
IPYHTA, PacIoNIOKEHHOrO BbILIe MOAOBLI PpyHAamenTa; k1 = 0,02 u k; = 1,5 — ko3¢ puLenTst (o
tabnuue 2.4 punoxenus 2 [9]).
IpenensHoe cpemHee OaBleHHE MO MOAOIIBE YCJIOBHOTO MacCHBHOrO ¢yHmamenra (1o
¢dopmyne (6.2.2))
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Supencp = 88,85 / 1,4 = 63,46 Tc/M.
IIpenenpHOE MaKCMMAJIbHOE JaBJIEHHE MO NOAOLIBOH (pyHAaMEHTA

S =KR/L4 =1,2-88,85/ 1,4 = 76,16 Tc/M’,

rae k= 1,2 ecnu pacyeT MPOU3BOAUTCS C YYETOM HAIPY3KH OT TOPMOXKEHHMS.
Benuunnbl Sep U Smax OTIpeeNe bl AJ1sl KXKAOH U3 HArpy30K (IOCTOSIHHBIX U BPEMEHHBIX ) 1O
dhopmynam (6.3.12) u (6.3.13)

- OT MMOCTOSIHHBIX Harpy30K

S ot = N1 (402,93 +(40,85-12,24-1,70-12,89-1,75)-1,.82+1,70-12,89-2,5) = 32,52 1¢/m?,
: A 4085
Somoor = Sepmoer = 32,52 Te/M,

rae N, — IpomoNibHAsA CHJIA B CEYEHHH IO TOAOMIBE YCJIOBHOro ¢yHmameHra (C y4eToM Beca
IPYHTOBOI'O MacCHBa M 3aKJFOUEHHOW B HEM ILTUTOH POCTBEPKA);
- OT BpEMEHHBIX Harpy3ok no cxeme Ne 1 (cMm. Tabmuny I'.1.1.6)

N, 944

o = =———=231Tc/M",
M4, 4085
S = % +0-(3M, +2H k) = 94408 | 1,00154426. (3-32,01+2-9,10-0,7) = 2,02 Tc/M’,
6C a
rae ® =——————= 0,001544258, N, — npomonbHas CHJa B CEYEHMH IO MONOLIBE
b,Kh' +36C,J,

ycnosHoro ¢yumamenta, Cy = K h = 560-12,24 = 6854,4 — xo>¢¢puumeHT mocrend rpyHTa Mon
nonowBoi yeinosaoro ¢yuamamenta (. b.2.9);, H, — ropusoHTabHAs COCTABJIAIOMIAs HATPY3KH; M)
=9,70-0,8 + (77,2 - 9,10-2,24)-0,7 = 32,01 Tc'M — MOMEHT Harpy3ku Hj OTHOCHUTENbHO TJIaBHOM
OCH TOPH30OHTAJBHOTO CEYEHHs] YCIOBHOIO MAacCUBHOTO (YHIAMEHTa B YPOBHE PaCUeTHOM
MOBepXHOCTH TpyHTa; /1 = 10 M — rnyOHHA PacHONOKEHHS] HOJOMIBBI YCJIOBHOTO MACCHBHOTO
(dyHAaMeHTa OT MOJOLIBBI POCTBEPKA (CM. PHCYHOK 6.3.1);

- OT BpeMeHHBIX Harpy3ok no cxeme Ne 2 (cm. Tabauny I'.1.1.6)

¢ _N,_795

==t= =1,95 Tc/m’;
PN 440,85

79508

o = oo +0,00154426-(3-37,83+2:6,50-0,7) =1,75 1c/v?,

roe M1=11,9-0,8 +(55,0-6,50-2,24)-0,7=37,83 Tc'm.
I'py30moAbeMHOCTD QyHIAMEHTA KaK YCIOBHOrO MacCHBHOTO ((bopmysl (4.2.2), (4.2.3) [2])

- IO CpeHEMY JIaBJICHUIO
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Speu Stper ~ Snoer 63,46 32,52
K="2K =22 Ky, =——"-14=187;
S, S, 231
- 10 MAKCUMAJIbHOMY AaBJICHUIO
K- 76,16—32,52.14:302.
2,02

>

I'pysonodvemnocms ghynoamenma no npouHoCm C6aU
I'pysonoaseMHOCTD (PyHIAMEHTA MO IPOYHOCTH CBAH BEAYT IO HanOOJee HArPy>KeHHOH CBae
KaK BHELEHTPEHHO CXKAaTOro CTEP KHsl COrJIACHO pekoMeHaauusiMm m.a. 4.5.21-4524 [3], 6.3.1 u
6.3.9.
Ycunus B ronose cBau NpuBeReHs! B Tadnume I'.1.6, pacueTHbIe XapakTepPUCTUKH MAaTEPHUAIIOB
cBau — no tabnuue I'.1.8.

Tabnuya I'. 1.8 — Martepuasbl cBau OMOPBI

Moy yIpyrocTs, T¢/m” Koa¢uumentsr npuseneHust
6eToH E,=270000 n,=17,63
apmarypa £, =2100000 n=1
PacueTHbIe COMPOTUBIICHNS, TC/M™ KoaddunmeHts ycnosuii paboTs
GeroHa R, =105 Ry=18.5 my=1,0
apMaTypsl R,=2100 m,=1,0

ApMHpOBaHHE CBa MPHHITO B COOTBETCTBHUH C THUIIOBBIM IPOEKTOM BhINMycK 70 (PUCYHOK
r3.3).

JKecTkocTh MOMEpeyHOro CeUeHHs CBaH NP H3THOE U CXKATHH ONPEIeIeHa ¢ YISTOM TPEIIHH
B pacTsIHYTOH 30HE M IUlacTHYecKuX aAedopmaimii B ckaToil 30HE cedeHus! (IPH MOMOLIH
ko3 duruenra 0,8)

EJ =0,8-270000- 0,0016004 = 345,67 tc-M>.

Ipu onpenenenHun kputhyeckoi cuibl N (cm. m. 4.5.8 [3]) paccuuTbiBaemast cBasi MPHUHSITA

KaKk CBOOOIHBIH OT TPyHTA CTEPXKEHb, KECTKO 3afeJIaHHBI Ha pACCTOSHHU /; OT TOMOIIBBI

pocteepka. Bennunna /) onpenenena no gopmye (6.3.1)

I, =1,+2/a,, = 0+ 2/0,674060062 = 2,97 m,

rae Ip = 0 — AnaMHA y4acTKa CBau, PaCMOJIOKEHHOrO BbILIE PACYETHOH MMOBEPXHOCTH IPYHTA, M;
o = 0,674060062 M — kosdduimenT mepopmauun cau, onpexeneH no popmyie (6.3.2) mpu
cienyomux napamerpax: £.J = 345,67 T M” — JKECTKOCT TIOTIEPEYHOTO CEUeHUs CBau TPH U3THOE,
K = 506,37 tc/M" — npuBenennbiii k05 ULHEHT IponopLHoHanbHOCTH rpyHTa (1. B.2.6); d = 0,3 M
— TonmuHa cBau;, by = 0,95 M — ycnosHas (pacueTHast) mupuHa csau (1. 6.3.2)).

109




O/IM 218.4.028-2016

PacuerHas cBoOO/HAsI INIMHA CTEPIKHS MMPHHSITA B 3arac NPOYHOCTH O€3 ydera 3a1eJIKi CBau B
poctsepk [, =2 [ = 5,93 m.
JlanpHemuii mopsimoK pacyera rpy3OINOJbeMHOCTH BHELEHTPEHHO CXKATOTO CTEePXKHS

aHaJIOrM4eH NpeACTaBleHHOMY B puMepe I'.3 1 31ech He paccMaTpuBaeTcsl.

I'.2 Pacyer rpy30noabLeMHOCTH KOHLIEBOH ONMOPbI KPaiiHeH CeKIHA MOCTA ¢ THOKHMH
onopamMu

YerbIpexnpoJIeTHbI kene300eToHHbl MocT ¢ rubkumu onopamu. I'abapur mocra I'-9 ¢
JByMsl TpoTyapamu mupuHoii no 0,75 M. OxHopsanHble onoper NeNe 0-3 (pucyHok I'.2.1) BbICOTOI
CcOOTBETCTBEHHO 3,0 M, 3,5 M, 4,0 M 1 5,0 M COCTOAT U3 IIATH CBaid C PACCTOSTHUEM MEXAY HUMH 2,5
M, OObenMHEeHHbIX HacaaKoi mmHO#M 12,0 M, BbicoToi 0,5 M u mupuHOo# 0,8 M. CBau BHINOJHEHBI
u3 Oerona kiacca B27,5 (£, = 31500 MIla). IlponerHbie CTpOeHHUs IUIMATHBIE, JUTHHONH 6,0 M
(pacuerHsIii iposieT — 5,6 M), BBICOTOI 0,3 M; [UIMHA CEKLUH C YYETOM PACCTOSHUIA MEXIY TOPLIaMH
nponeTHbIX crpoenuit L = 24,15 m. Tporyaps! muputoii 0,75 M ¢ METAIUTMYECKUMH TIEPUIIAMH U
OrpakACHUsIMU TAparieTHOrO THIA YCTPOSHBI B BHUJE HAKIAMHON >kene3o0eToHHON mmtel. [lpu
TaKkoW ITUPUHE TPOTyapbl MOTYT pPacCMAaTPHUBATBhCA KakK CIYyKEOHBIH MHPOXOA M IEIIEXOOHAS

Harpyska Ha HUX B PaCUeTe YYUTHIBAThCS He OyneT.

L= 3 1] s ] . 11

I;z

1

b

r

.

|
-

0
| <25 =10

1
. . |y ]
e )

1
Pucynox I'.2.1 — Cxema k pacdeTy KpaiiHeil ek MOCTa
Csan omopbl ceuenueM 40 x 40 cM apmupoBaHbl 12 CTepKHSIMH AdaMerpoM 28 MM,

PacroNokeHHbIX B yryax cBaii. IIpu Takom apmuposannu A, = A =6-0,0006158 =0,003659 m;

BEJIMYMHA 3aLUTHOTO cJIost B 3 cM, a, =a. =53 cm. Apmarypa knacca Al (R, = 265 Mlla), GeToH
knacca B27,5 (R, = 14,3 MIla).

Tak kak cyMMapHas HIMpHHA CBail MEHbIIE ITOJIOBUHBI DPACCTOSHHS MEXAY BHEIIHHMH
rpaHsMH KpallHMX CBaii, TO B COOTBETCTBHHU C M. 5.3.12 3a pacueTHyr0 IIMPHHY OTAENBHOI CBau
npuHuMaeM 2d;, rae d. = 0,4 M — mupuHa cau nonepex Mocra. O0mas pacyerHast IUPHHA OTIOPbI
B cBaiiHOli ee uacTu paBHa b, =2-0,4-5=40 M. PacuerHas cxemMa KOHLEBOW OMNOPBI C YYETOM

JIeCTBYIOLIMX HA Hee Harpy30K MpHUBEAEHa Ha pUcyHke 5.3.9, 6.
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Hasnenne OT coOCTBEHHOro Beca rpyHTa ompezxensieM no ¢opmyne (5.1.3) ¢ yderom
ko3 dunuenTa HaneKHOCTH Y = 1,4, yOenbHOro Beca rpyHra v, = 17,7 kH/M® u HOPMaTUBHOTO
yIla BHYTPEHHErO TPEHUs ¢ = 35°:

Ha YPOBHE BepXa OIOpPbI

Diet =Y 7Y, g2 (45° =35°/2) (h,, +0,15) =1,4-17,7-0,271- 0,45 =3,02 kH/™>;

Ha YPOBHE ITOBEPXHOCTH FPYHTA
Diga =Y 7Y, tg (457 =35 /2)hy =1,4-17,7-0,271-3,0 =20,15 xH/Mm>.

Cunel, Oeticmeyrowue na onopy, om pasHomepHo pacnpedenennoti vacmu v nazpysxu AK;
Haxo0suyeticsl Ha npusme OOPYUEeHUSA.
Pacuernast lupyHa 3T0i Harpy3ku o gopmyJe (5.3.11)

b=19-2+1,1+06=55wm,
a C y4eTOM paclpeneNeHUs Harpy3KH CIOSIMH O€XABI €310BOT0 MOJI0THA
b1=55+2-0,15=58m.

IIpu b1/h = 1,93 o Tabmuue 5.3.2 Haxomnm o = 0,87.
Benuunna pacnpenenerHoi yactu Harpysku AK (mpu K = 11) ¢ yuerom xosdduumeHra

HagexxHocTH Yy = 1,2 u ko3¢ duuuenta nonocHoctn 51 = 1,6:

g=12-1,6-0,98- 11 =20,7 kH/m.

PacuetHoe maBneHue pj, BBI3BIBAEMOEC BPEMEHHOHW HArpy3kOd Ha HACBIIM HAaXOOUM IO

¢dopmymne (5.3.9) mpu oo = 0,87, p=10,271, ¢ =20,7 xkH/m

Phgy="0,87-0,271 - 20,7 / 5,8 = 0,84 xH/m’.

Cunel, Oeficmeyiowue na onopy, om eeca menedicKu Ha npu3me OGPYuiIeHUS.
JlaBieHue OoT KaXKIOW OCH TeJeXKKU pacnperensercs Ha miomanu A = ch npuc = 0,2 M u
b=5,5 M (cM. pucyHOK 5.3.4), a ¢ y4eTOM pacnpeaensiomero 1elCTBHsA OAEXAbl €30BOr0 MOJIOTHA
c1 = 0,5 M, b) = 5,8 M. PaccTosiHre MEXAY OCAMH TENEXKH — 1,5 M, MO3TOMY MPH MPHHATHIX B ILII.
5.3.18 1 5.3.19 0003Ha4YEHMSIX PACCTOSTHHE MEXKAY IIOMIAAKAMK pacipeneaeHust Harpy3ku d= 1,0 m.

JlnuHa npu3Mbl OOpYIIEHUs IPH OTCYTCTBUM BPEMEHHON Harpy3ku /o:
l, =htg45° —¢,/2)=3-0,5206=1,56 m.

Tak kak ¢ + d < Iy < 2¢; + d, To pacuer BomojHsieM 1o cxeme 1 (tabmuua 5.3.3) mpu
Harpyske
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q=2y,q9¢/¢c,
rneyr=+H481,5u ¢ =2c;+d=2,0m; g=nP/c,;=2-(9,81- 11)/0,5 = 431,64 kH/m.
q'=2-148 - 431,64 - 0,5/2=319,41 kH/m.
Ipu /, = htgf = 1,56 < ¢ npunumaem
tgP = (2¢1 + d)/h =2/3 = 0,667.
Io dopmysie (5.3.9) mpu g =q¢'u pu=tg> B Haxomum
Prgp =04'1/ b, = 0,87 - 319,41 - 0,445/5,8 = 21,32 xH/m".

CymmapHOe pacrnpeneneHHOe NaBiieHHe OT Beell Harpy3ku AK Ha ypoBHe Bepxa HACAaAKH M

YPOBHE MOBEPXHOCTH TPyHTA

Pt = P2 =Phgy + Prgp = 0,84 + 21,32 = 22,16 kH/M%;

Haenenue na 1 m Onuner ecex ceaii
HaBnenue Ha 1 M IUIMHBI BCEX CBall € yueTOM pacyeTHOM IMMPUHELI cBau b, = 2d, = 2-0,4 = 0,8
M COCTaBJISIET:
Ha YPOBHE BepXa HaCaaKH
OT MOCTOSIHHBIX HATPY30K Pg1 =Phgt - 5b,=3,02-5-0,8=12,08 xkH/m;
ot Harpy3ku AK Dv1 = Pmo1 - 5b,=22,16 -5 - 0,8 = 88,64 kH/m;

Ha YPOBHE ITOBEPXHOCTH IPyHTA
OT MOCTOSTHHBIX Harpy30kK Da2=phg - 5b.=20,15-5-0,8 = 80,60 kH/m.
ot Harpy3ku AK Pv2=Ppo - 5b,=22,16- 50,8 = 88,64 xH/m.

JaBneHne Ha TOPEL IPOIETHOTO CTPOCHYsI
OT MOCTOSIHHBIX Harpy30K Fo1 = pi1byohne = 3,02 - 11,0 - 0,45 = 14,95 xH;
ot Harpysku AK Fi1 = pobyehye = 22,16 - 11,0 - 0,45 = 109,69 xH.

JaBneHue Ha HacaaKy
OT NOCTOAHHBIX HATPy30K Fa2= pai(by— 5be) hy=3,02- (12— 5-0,8)- 0,5 = 12,08 xH.
ot Harpysku AK F2= pi(by — Sbe) hy = 22,16 - (12— 5-0,8) - 0,5 = 88,64 xH.

Onopnas peaxius om pacnpedenennvix nOCMOSHHOI U BPEMEHHOI HAZPY3OK
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OrmopHast peakiys OT pacnpeneneHHbIX MOCTOSIHHONW M BPEMEHHONW HArpy30K IpH LIAPHUPHO

HETMIOABHMIKHO 3aKPETIJIECHHOM BEPXHEM KOHIIE OIIOPBI

OT IIOCTOSIHHBIX HArPy30K H, =4, +F,+F,;
oT Harpy3ku AK H =A4,+F,+F,,
Pa 2 (P = PN 2 3 .
rned, = h' + - e ) —h)+h’ |, npui=gumv.
4,11{ (hl 2” =y apui =g

Ilpu 7;=3,0 + 6 x 0,4 = 5,4 M umeem

OT MOCTOSIHHBIX HArPY30K

Agzm 547 + (54 j (8060 12, 038) 3’0[5-5,42 (5,473,O)+3,03]:65,36 xH.
4.54 2 10-5,4

ot Harpysku AK

2
V:M 54712 54-30) |Z135.83 kL,
4.54 2

OmnopHast peaxiys
OT MOCTOSTHHBIX Harpy30kK H,=A4,+F,+F,=6536t14,95+12,08 = 92,39 kH;
ot Harpysku AK H,=A4,+F,+F,=135283+109,69+88,64 = 334,16 xH.

Hzeubarowuii MomeHm 8 ycro6Hoil 3adeiike onopul

Hzrubarouiyii MOMEHT B YCJIOBHOM 3a/ielIKe OIOpbI M); OT rOPU30HTANBHBIX HATPY3OK P, P2,

(=PI L Pl S
MOlz == -1~ (5 3h - ,
s R, (h‘ j e

rze ¢; — koadduruents! xkectkoctu onop NeNe 0-3 coorsercrsenHo (popmyana (5.2.7)): ¢ = 6401,4
kH-M ' ¢1 =4908,0 kH-M'; ¢; = 3845,1 kH-M™'; 3= 2487,6 kH'm |; ¢, = 17642,1 kHM ' i=g
W V.

OT MOCTOSIHHBIX Harpys3ok

p— . 2 . 2
o (80,60-12,08)-30 (5.5.4-3.30) + 1208 3,0(5,42_3;2_}

ote 30.54° ‘S,
+9239.54. 09004 _ 528 444137418121 = 45091 «Him.
17642
Ot Harpy3ku AK
2
- % (5 4 3’2 } OA0LE 303,50+ 6547495833 kHom.
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TOpMO3HYIO CHITY YUUTHIBaTH He OyaeT, T.K. B 3TOM INpHMepe COYeTaHHe HAarpy3oK C ee
Y4aCTHEM HE OKA3aJI0Ch ONPEHEIIAIOIIUM.
Buympennue ycunus 6 onope om 6pemennvix 6epmuxanbHuIX HA2py30K.

OmnopHoe faBlieHNe OT pacpeneeHHoN YacTu Harpy3ku AK:
V,=0,5y,1+wsvL=0,5-1,2-1,99-1,6-0,98-11-6 = 74,45 xH.
Hzrubarouinii MOMEHT B CBasiX OT BPEMEHHO# Harpy3ku ompezessieM o gopmyie (5.2.9) npu

e=0,225 m.
M,, =V, e=7445-0,225=16,75 xH-Mm.

Buympennue ycunua 6 onope om eepmuransHbix NOCMOAHHBIX HAZPY3OK.
II 3
poneTHoe cTtpoeHie coctouT u3 11 miutr odbemom 1,33 M kaxnas. OnopHoe JaBlieHHE OT
BECa TPOJIETHOTO CTPOEHHUS MpH OOBEMHOM BeCe JKeNe300eTOHa Yys = 24,5 kH/M u ko3 duunerte

HaaeKHOCTH O Harpyske Yr= 1,1:

V,=05-11-133-11-24,5=197,14 «H.

ITozncuer NOCTOSHHO Harpy3KH OT BECa MOCTOBOTO MOJIOTHA NpHBeeH B Tabmuie [7.2.1.

Tabnuya I'.2.1 — Onpenenenne Harpy3ku OT Beca MOCTOBOIO MOJIOTHA Ha | M JJIMHBI PONETHOTO

CTPOEHUS
Hopmarupnas Pacuernast
Bun narpysku Harpyska, Yr | mHarpyska,
xH/m xH/m
AcdanprodeToH Ha €370BOM MOJIOTHE

15,41 12| 18,49

>

(6 =7 cm) u Ha TpoTyapax (& =2 cm) 0,07-9,0-23 + 0,02-1,0-23-2

3aruTHbIH cioit u3 apMUPOBAHHOTO Gerona

11,00 12| 13,20
(6=4cm)0,04-11,0-25
T'unpownsomsuust (0 =1 cm) 0,01 - 11,0 - 15 1,65 1,2 1,98
BripasHuBaromumii cioit (6 =3 ¢m) 0,03 - 11,0 - 21 6,93 1,2 832

Tpcrryapﬂaﬂ HakJIaAHasA IUINTa ¢ OTIPAXACHUSAMU IapaneTHOro

. 3 8,00 1,1 8,80
Turna (00beM oHOH el — 0,16 M) 0,16 - 25 - 2
Bec merannnueckux nepuin 1,0 - 2 2,00 1,1 2,20
Bcero 45,0 52,99

OnopHoe aBIeHHE OT STOM HAarpy3Ku
V,,=05gL=0,5-5299-6=15897 xH.
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Hzrubaroiuiit MOMEHT B CBasIX OT IMOCTOSIHHBIX HATPY30K

M, =(V, +V,,)e=(197,14+15897)-0225=80,12 kH.

CobcTtBeHHblii Bec Hacaaku mpu yr= 1,1:
V,=11-12-0,5-0,8-24,5=12936 xH.
CoOlcTBeHHRBIIT Bec BCeX CBail OT Bepxa JI0 MeCTa yCIOBHOM 3a/eJIKi B TPYHT npu ¥,= 1,1:
V., =11-5-0,4-0,4-4,9-245 =105,64 xH.
CyMMapHOe BepTHKAIBHOE YCHIIHE B OTOPE OT MOCTOSHHBIX Harpy30K:
ZVg =V, +Vy tV +V, +V, =2736+197,14+158,97 +129,36 +105,64 = 618,47 xH.
CymMmapHbIit u3rubaroImuii MOMEHT B OIIOpE OT IIOCTOSIHHBIX Harpy3o0K:

> M, =My, + M, =450,91+80,1 = 531,08 kH-m.

Cymmapnvie ycunus 6 céae onoput 6 ypoeHe 3a0eixku

C HexkOoTOpbIM TNPHONMKEHHEM MpPUHAMAEM, YTO YCWIMS, NEHCTBYIOIHE Ha OIopy,

PacmpenenaTcs MeXay CBasMU MOPOBHY.

M= M/5=(531,08+95833+16,75)/5 =301,23 kH-m;
N=>"V/5=(618,47+74,45)/5=138,58 kH.

IIpoBepsieM TPpy30MOAbEMHOCTL CBAH NP 330aHHBIX HArpy3Kax (majbHeHIHid pacyeT — no In

45 [3]).

e=M/N =301,23/13858=217 m.
B nepsom npubnmxenun npuHumaem 1 = 1,0. Torna
e, =e+(0,5h—a,)=217+(0,2-0,053)=232 m.
BricoTa cxatoit 30HBI C y4€TOM BCEH apMaTyphl:
x=N/R,b)=138,58/14,3-10°-0,4) =0,024 M <2a,.
Bes yuera cxxaroil apMaTyphl
x=(N+R A)/ Rb=(13858+265-10>-0,003695) / (14,3-10° -0,4) = 0,195 ™ >2a.

B 5TOM cilydae IpOBepKy MPOUHOCTH CeYeHUs AesiaeM 1o Gopmyrne
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N(e,—h,+a.)<RA (h,—a.);
138,58-(2,32—-0,347+0,053) < 265-10” -0,003695% (0,347 —0,053) ;
280,86 < 287,87 xH-m.

3anac no Hecyuleit cmocoOHOCTH He MPEeBOCXOAUT 2,5%, MO9TOMY MOXKHO CYHTATh, YTO KJIACC
OTIOPBI MO TPY30MOABEMHOCTH B PACCMAaTPHUBAEMOM CeueHHMHU B euHMIax Harpy3ku AK cocrasnsier

K=11

I'.3 PacueT rpy30noabeMHOCTH BHELIEHTPEHHO C)KATOI0 JIEMEHTA rHOKOI onopbI

Cxema myTenmpoBoAa B MOJHBIX AnuHax mnposeroB 11,36+14,06+11,36 m (pucynok I'.3.1).
TaGapur mpoesxeit uactu I'-7 ¢ mByms Tporyapamu. I[IpoektHbie nHarpy3sku H30 u HK-80.
ITyTenpoBOX BBIMOJHEH B BHIE CEKIIMU CUCTEMBI C THOKIMH OIIOPaMH.

IIponerHsle CTPOESHUS IIYTENPOBO/A — Pa3pe3HbIC, CMOHTHPOBAHbI U3 OaJIOK ¢ HeHanpsAraeMon
apMaTypo, M3rOTOBJIEHHBIX II0 THIIOBOMY IPOEKTY BhIMYCK 56 (mpoekrHble Harpysku H18, HK-
80). B monepeunom ceuenuu ycranossieHo 6 6anok sbicoroi 0,8 m st IIC Ne 1 u 3 u 0,85 m s
IIC Ne 2 (pucynok I'.3.2). B nomnepe4Hom HampasiieHnu Oaiku oObearHeHbl Auadparmamu.

KoHIieBble OMOpBI MyTENPOBOAa — OOCHINMHBIE, CBaifHbIE, MPOMEXKYTOUHBIE OMOpPBI TAKXKE
CBaliHbIe, U3TOTOBIIEHBI IT0 TUIIOBOMY IpoekTy Boimyck 70. Omoper NeNe 1-3 — ogHopsAnHbIe, onopa
Ne 4 — nByxpsinHas (BBIIOJIHSAET POJIb AHKEPHOI OMOPBI B CHCTEME IIPOJIETHBIE CTPOEHUs — rHOKUe
oropby). CBan omop — ejie300eTOHHbIE, IPsIMOyronbHOro cederus: 0,35 x 0,3 M, oObeqrHEHBI
puressiMu uiHO#H 7,70 M 1 mupuHo#t Booms mocta 0,60 M (asst onopst Ne 1), 0,75 (aist omop Ne 2 u
Ne 3) u 1,25 m (st omopsr Ne 4).

Omnupanye GaloOK Ha OIOPBI OCYIIECTBIIETCS] HEMOCPENCTBEHHO Ha pUresil 0€3 OMmOpHBIX
HacTeH.

Tabnuya I'.3.1 — MaTepualisl cBaii ONOpEI

Moy YIpyrocTH, Tc/M” KoaddunmeHTs! npuBeneHus
GeToHa YacTH cBau Hafx rpyHToM | Fjp= 275000 n,=17,63
apMaTypsl E.=2100000 ng=1

Pacuernsle conpotusnenusi, MIla Koaddunments! yenoBuii paboTs
GeToHa Ry,=10,5 Ry=0,85 my=1,0
apMaTyphl R,=210 m,=1,0
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Onopa N1

Onopa N2 Onopa N3
PucyHok I. 3.1 —Cxema Coopy>XeHuns
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Onopa N4

PucyHok I'. 3.2 - KOHCTPYKUMS pacCcuMTbIBaeMOi onopbl

PucyHok I'. 3.3 —CeueHuie cBau (CTOMKMN pacyUeTHOW CXeMbl)
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Feawempuuecxue U HCECHIKOCMHbIE XAPAKMEPUCMUKUY C6AU ONOPbL

ApMHpOBaHUE CEUSHMS CTOWKM PACUETHOH CXeMbl HPUHATO B COOTBETCTBHH C THIIOBBIM

MPOEKTOM Bbimyck 70.

IInomane NpUBENEHHOTO CEUEHUS Agp = 0,137903 M
ITnomane OETOHHOTO CEUEHUs Ay= 0,105 M
ITonoxenue LT ceuenust Zw= 0,175 M
MOMEHT MHEPLMH OETOHHOTO CEUSHHUS Iy = 0,001071875 v
MOMEHT HHEPIIUH apMHPOBAHHOTO CEUEHHS C OCTIA0NICHAIMH Iy = 0,00153117 M
MOMEHT HHEPLMH apMaTypPbl CE4EHHUs I,= 0000069279 wm*
IInomane pacTAHyTOH apMaTypbl As = 0,001901 M
Tabnuya I'.3.2 — [laHHble N0 rPyHTaM
Bun Otmerka I e Y, 0, Ry, K,
IPYHTA | MOJOLIBBI CJIOA /M rpan. Tc/m? Tc/m*
1 87,00 - 0,600 1,65 35,0 25,0 533,33
2 85,00 0,590 0,640 1,98 21,0 0,10 301,67
3 83,00 0,190 0,920 1,84 18,0 21,3 524
4 75,00 0,100 1,020 1,79 18,0 26,6 560

IIpuMeuaHnue.

1. Bune! rpysTa: 1 — necok cpemHeit KpynHOCTH; 2 — cynecH; 3 — CYTIIMHKH; 4 — [JIMHBL,

2. I;, — mokazaresib KOHCHCTEHLHH, ¢ — KO3(HLMEHT MOpUCTOCTH; ¥ — 0ObeMHBIN BEC; @ —

yron BHYTPEHHEro TpeHust; Ry — ycioBHoe comporueieHue rpyHra (m. b.2); K — xoadduument

[pONOpLMOHaIbHOCTH IpyHTa (11. b.2.6).

Tabauya I'.3.3 — JlaHHbIe IO TPYHTaAM

Bun Ormertka |ITokasat | Koapd. | O6bem | Brmax | Yron |VaensH| Yenos. (Koadd. [Monynb
TPYHTa |IIOXOLIBBI| KOHCHC- | IOPKCT. | HBIE |HOCTBH| BHYT. | cuen- |compor| mpo- | medop-
CNOSL | TEHIMM | TPYHTA | BeC % | TpeH. | nenne | R mopI. | Mauuu

TpyH.

Cymecn| 4195 | 0,160 | 0,798 | 1,87 | 02 | 22,0 | 430 | 30,0 | 1608 | 640
Cy- 3495 | 0,730 | 0,786 | 1,96 | 0,3 | 17,5 | 1,00 | 20,0 | 740 | 450
rmuHKM | 31,95 0,350 0,648 2,02 | 0,2 | 21,7 2,00 23,0 1380 800

Pacuyer ko3¢ duipienTa MPONOPLHUOHATBHOCTH NPOU3BeneH o [12].

TpuBeneHHbIi KO3(QMUIMEHT PONOPIHOHATLHOCTH IpyHTa: 1260,17 Tc/M*,
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Homep | Ilonnas nmuna Pacuernas nnuHa Bun onupanus
rpoJsieTa MIPOJIETHOTO HpPOJIETHOTO Cresa Crpasa
CTPOEHHS, M CTPOEHHUS, M
1 11,36 11,10 IonBu:xHbBIE Henonsux.
2 14,06 13,70 Henonsmx. IlonBuxHBIE
3 11,36 11,10 ITonmBukHBIE Henonsux.

JanHble a1 pacueTa NOCTOSHHBIX HAarpy30K, IPUJIOXKEHHBIX B YPOBHE BEpXa ONOPBI, U

BEJMYUHBI DPACYETHBIX M HOPMATHBHBIX IIOCTOSHHBIX HArpy3oK (IOJNy4eHHbIE KaK OINOpPHEIE

Peaxiuy NPOJIETHBIX CTPOSHUH 1 HArPy3KH OT Beca HacaakH) mpuseneHsl B Tadnuuax I.3.4 uT.3.5.

Taonuya I'.3.4 — [JaHHBIE K pacueTy NMOCTOSHHBIX Harpy30K

IMoroHHble Harpy3KkH OT Beca, TC/M:

Tpotyapos u nepun 1,900 |6anok IIC1 4,110
3ammTHOrO C1ost OeToHa 1,850 |6anok IIC2 4,512
TloxpoiTHsA mpoe3xkei 4acTu 2,500 |6anox I1C3 4,110
Tabnuya I'.3.5 — TIocTOSHHBIC HATPY3KU B YPOBHE BepXa pUrels, TC (T¢-M)
N Harpyska Koadduiment P M, M,
HaJIeXHOCTU
r
1 2 3 4 5 6
IIpaselit mposer
1 |Peaxums ot Beca OaoK, 1,00 45,24 0,00 9,05
TPOTYapoB U IEpuUIl 1,10 49,76 0,00 9,96
0,90 40,71 0,00 8,14
2 |Peakums OT Beca 3aLIUTHOIO CJIOS 1,00 13,05 0,00 2,61
6eToHa U ruAPOU30JLILUH 1,20 15,66 0,00 313
0,90 11,75 0,00 2,35
3 |Peakums oT Beca MOKPBITHSA 1,00 17,64 0,00 3,53
TPOE3KEH 4aCTU Ha POJIeTe 1.20 21,17 0,00 424
0,90 15,87 0,00 3,17
JleBsrit mposer
4 [Peakius ot Beca OaloK, 1,00 34,29 0,00 0,00
TPOTYyapoB U TIICPHT 1,10 37,72 0,00 0,00
0,90 30,86 0,00 0,00
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N Harpyska Koadpdprment P M, M,
HaJIeKHOCTH
Yr
1 2 3 4 5 6

5 |Peakumsi OT BeCa 3aIIUTHOTO CJIOS 1,00 10,55 0,00 0,00
0eToHa ¥ rHAPOU3OISILUH 1.20 12,66 0,00 0,00

0,90 9,50 0,00 0,00

6 [Peakumst oT Beca MOKPBITUS 1,00 14,26 0,00 0,00
Mpoe3Kel YaCTH Ha MpoJieTe 1,20 17,11 0,00 0,00

0,90 12,84 0,00 0,00

7 Bec Hacaaku (pures) 1,00 5,78 0,00 0,00
1,10 6,36 0,00 0,00

0,90 5,20 0,00 0,00
Htoro HopMaTUBHBIX HArpy30K 140,80 0,00 15,19
Hroro pacueTHbIx max P 160,44 0,00 17,32
Harpy30K 110 KPpUTCPUAM: (min P 126,72 0,00 13,67
max M, 144,99 0,00 17,32

IIpumeuanue. M, — m3rubaroliii MOMEHT MOMEPEK OCH MOCTAa OT BEPTHKAJIBHBIX CHIL,
IEHCTBYIOINX Ha BEPX OMOPBIL M, — u3rubaromuii MOMEHT BIONb OCH MOCTa OT BEPTHKAIbHBIX
CHJI, JeWCTBYIOIIHX Ha BEPX OMOPBL.

BeprukanpHble yCUIUs B CBae ONOPHI B YPOBHE 3aI€NIKH B TPYHTE ONMpeEneleHbl Kak CyMMa
yemnuii max P wim min P, mpuXOmsIiuxcsi Ha ONHY CBaK, M HArPy3KH OT Beca CBa BBIIIE
paccMaTpUBAEMOro ceueHus (C yueToM ko3 GUIEeHTOB HATEXKHOCTH).

Bpemennnle Harpysku paccmarpuBamics mo cxemam AK m HK (tabnuua I'.3.6, pucyHOK
I'3.4). HopmaruBHble Harpy3ku B Tabmune I[.3.6 npuBeneHel ¢ yderoM kod(d¢uimeHToB
nosiocHocTy. M3rubaroinye MOMEHTBI OT BEPTHKAIBHBIX CHJI MOJYYEHBI C YYETOM PAcCTOSHHNA OT
OCH HaCaJIKH [0 OCel ONMUpaHUs NMPONETHBIX cTpoeHuit: 0,2 M I IpaBoOro MPOJIETHOTO CTPOSHHS U
0,0 M — 17151 1€BOTO IPOJIETHOT'O CTPOEHUSI.

Cuna TOpMOXEHUs OIpeNeNsaNach COrIacCHO PEKOMEHIAUIM 1. 5.3.6 kak ;s CEeKLIUM MOCTa
¢ THOKMMH OIIOpaMH OT ORHOH monockl Harpy3ku AK mpu ee pacrnonoxxeHud Ha onHOM (OonbiueM)
IIPOJIETe U Ha BCEX TPEX MPOJIETAaX C YUYeTOM OTrPaHHUYEHHH MO0 MUHMMAIBHOMY M MaKCHMAaIbHOMY
3HaueHuAM. IIpu 5TOM yCHIIMA OT CHJ TOPMOXKEHHS B PACUETHOM CEYEHHUH ONpPEAENsUINChH
YUCIJIEHHO.

Pacnpenenenne BO3REHCTBHIT OT BpeMEHHBIX HArpy30K Ha CBaH OMOPBI MOMEPEK OCH MOCTa
IIPUHATO PABHOMEPHBIM.
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Pucynox I'.3.4 — Cxemsi 3arpy>xenust Harpy3kamu AK u HK-80 nuHuii BIUSIHUSI ONOPHBIX

JaBJIEHUI PACCUUTHIBAEMOI! OMOPBL

a—cxemamocta, Ly=11,36 m, Iy=11,1 m, L;= 14,06 M, I; = 13,7 mM; 6 — NMiHUH BIUSHWS, 6,

0 — 3arpyxenust Harpy3koil AK; 2, e — 3arpysxenus Harpyskoit HK-80

Bennuuna xmacca K onpenenaiack UTCPANMOHHBIM NMYTEM COIJIACHO PEKOMEHAALMAM II.

5.4.2, ucxond w3 COONMIOAEHHSA YCIOBMH, yKasaHHBIX B I. 6.5.22.

IlepBoHauanbHBIE BEIUYUHBI

pacdeTHBIX HArPy30K B YPOBHE BepXa OIOPHI, MOJyUEHHbIE OT BO3AEHCTBUS BPEMEHHBIX STAJIOHHBIX

Harpy3ok All u HK-80 myrem 3arpyxeHus JHHHUI BIHMSHHS OMOPHBIX peakLii, MPUBEAEHBI B

Tabmune I'.3.6.

Taonuya I'.3.6 — PacueTHble yCHIINA B OIIOpE OT BPEMEHHBIX HATPY30K B YPOBHE 3a€JIKH, TC (TC-M)

N Harpyska

H, P M,

1 |AK Ha aByx mpoxerax 6e3 Tporyapos (Cxema "B", n. 5.1.12)

0,00 74,03 12,17

Topmorkenue Harpy3ku AK Ha Bcex nponerax

2326 | 0,00 23,8

AK Ha nponere Ne 2 6e3 Tpotyapos (Cxema "T™", m. 5.1.12)

0,00 | 6525 | 13,05

Topmoxxenne Harpysku AK Ha nponere Ne 2

10,12 | 0,00 10,26

Harpyska HK-80 nanx omopoit (Cxema "X", m. 5.1.12)

ol w»n| & w| 0

0,00 73,74 9,10

Harpy3ka HK-80 Ha nponere Ne 2 (Cxema "3", m. 5.1.12)

0,00 70,10 14,02

B I[aJ'leei/'I].HeM yCHIHUA OT UCXOJHBIX HArPY30K KOPPEKTUPOBAIIUCH IO CXEME
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Si=8SuKi/l1,

rae K; — 3HadeHue knacca K Ha i-ii uteparmy; S; — yCHIUSI OT BPEMEHHBIX MOJABIDKHBIX HAarpy30K
npu K = Kj; $11— ycunust ot Harpy3ok npu K = 11.

Jnst orpenenieHysi M3rudaroInit MOMEHT B YPOBHE PAaCcUeTHOI 3a/IeNKH CBaK B TPYHTE OT CHII
TOPMOXKEHHUSI CUCTEMbl «TMOKME OIMOpBI — MPOJIETHBIE CTPOEHHA» M KoddduumeHta cBoOOIHOIM
JUTFHBI CBaii Obla COCTaBJIeHa MIOCKAs KOHEUHO-3JIEMEHTHAs! CTEPKHEBAS] MOZIEJb.

JKecTkoCTh CTOEK pacueTHOH CXeMbl BAOJb MOCTa PaBHA COOTBETCTBYIOLIEH CyMMapHOI
JKECTKOCTH IIATH CBaif omop. JKecTkocTh pureneil MpUHATA MPOM3BOJBLHO U 3HAYUTENBHO OONblLe
JKECTKOCTH CTOEK. JImd MOJEeNnpOoBaHUSA ILIAPHUPHO-HENOMABIKHOTO ONHPAHHS TPONETHBIX
CTpPOEHUI Ha OIIOPEI IT0 KOHIIAM 3JIEMEHTOB pUTeNell pacueTHON CXeMbl Bpe3aHbl MIAPHUPEL

BbicoTa cTOeK pacdeTHON cxeMbl (IIOJIOXKEHNE PACUETHON 3aleNKU CTOHKH OT BEpXa OIOpHI)

IIPUHSATA COIVIACHO peKOMEeHalusM II. 6.3.1

h=h,+k,/o, =688+2/0,7805=9,44 m,

e Ay — BBICOTa OTOPBI IO MOBEPXHOCTH IPYHTA, ky — KO3 (HHULIMEHT MPHHAT PaBHBIM 2 IJIs ClIyyast
HEWM3BECTHOMU TJTyOHHBI 3aJI0KEHUS CBAM; Ol — KO3 PHULHEHT nedopMaliiy CBau B rPpyHTe (MIPUHAT C

YUETOM NPHBEAEHHOr0 Ko3(dUIMEHTa MPONOPLHOHANEHOCTH rpyHTa 1260,17 To/M*)

=0,7805,

_ [ 126017-095
315000-0,00153117

4
3pechk K — ko3 PUIHEHT MPONOPLMOHAILHOCTH (TC/M ), by — ycnoBHas (pacueTHas) INHPUHA CBaH
(m); EJ, — 5KECTKOCTb [IOMEPEIHOTO CEeUEHHs! OZIHOM CBAH B ILIOCKOCTH M3ruba (Tc-M2).

YcnoBHas IIHUPHHA CBaW NMPUHSATA paBHOM (11. 6.3.2)

b,=1,5d+0,5mM=1,50,3+0,5=0,95m,

rae d — CTOpOHa CEYEeHUsI CBaM B INIOCKOCTH, NMEPIEHANKYJISIPHOM NEHACTBHIO HATPY3KH.

PacuerHas cxema ObUla 3arpy’keéHa paclpeleieHHBIMH TOPH3OHTAIBHBIMU — CHJIAMHU
TopMokeHust (cM. Tabuuuy I'.3.6, n.4) ot Harpy3ku All, naBneHust rpyHTa (AJIs1 KOHUEBBIX OMOP) U
COCPEOTOYEHHON €IMHUYHONM CHJIOH, MPUJIOKEHHON K BEpXy pacCMaTpPHBACMON OINOPBI, IS
onpenenenus ko GHLUHeHTa CBOOOIHOI AJTHHBL

JlaBieHue rpyHTa HAacbiM Ha KOHIEBBIC OMOpHI ompexpeneHo no ¢opmyne (5.1.3) mpu
yIEJIBPHOM BEce IPyHTa 3aChiNku ¥, = 1,30 T/, HOPMAaTHUBHOM YTJie€ BHYTPEHHETO TPeHus P, = 35

(Tipu 3achINKe MeCYaHbIM (APEHUPYIOIINM) IPYHTOM).
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T-=17 4 5 ° |=tg" 45e 3;/ =0,271.

Pn=MYihxtn= 1,3 /7,-0,271 = 0,352 hx (hx- BbicOTa 3acbINKu, M).
MapameTpbl 3NOPbl FOPU3OHTANBLHOIO AaBNEHUS
LLnpuHa nnowaan fasneHns nonepek ocn mocta - 5x0,3 = 1,5 m,
Co CTOpPOHbI HackInu: Bepx 0,352x1,59 x 1,5 = 0,8395 Tc/m,

Hu3 0,352x6,88x1,5 = 3,633 TC/M.
Co cTOpoHbI KOHYca: BepX - 0, HU3 - 0,352x6,48x1,5 = 3,421 Tc/m.
KoadununeHT HagexxHocTn 1,4 (0,7).

KoahdmuveHT cBob6oHON AMHbI onpeeneH no dopmyne Tabnuubl O. 1.1 [2]
p =V («i+18)/(2«i+4,5),
rge w = CnIblE1= 565,3-9,443/ (275000 0,00153117)= 112,2,
C,=11Cc/8=171c/0,001769 = 565,3 TC / M,
8 =0,001769 M- nepemeLLeHVie Bepxa Onopbl OT FOPU30HTaNbHOW cunbl 1 TC.

Otctoga u = 0,75, pacueTHas AnvHa cTolikm o = Wh = 0,75-9,44 = 7,08 M, cnyyvaitHblii
aKcueHTpucuTeT ec1= 1/400-/0= 0,018.

PucyHok IM.3.5 - PacueTHasi cxema Ans onpeaeneHus narubarolimx MOMEHTOB B 3aeNKe

CTOEK B CUCTEME «TMOKIE OMOPbI - MPONETHbIE CTPOEHNS»

PacueT rpy3onofbeMHOCTY OMopbl
OnpepaeneHvie rpy3onogbLEMHOCTM MPOMEXYTOUHbIX OMOP B eAuHMUAx Harpysok AK n HK

6bI10 BbINO/HEHO KaK BHELIEHTPEHHO CXaTbIX XKe/e306eTOHHbIX 3/1EMEHTOB UTEPALMOHHLIM MyTeM
(Tabnunua I.3.7).

123



OJM 218.4.028-2016

Tabnuya I'.3.7 — Pe3ysibTaThbl ONPENEIECHHUS IPY30MOAbEMHOCTH OIIOPbI

Howmep u cocras coueranust |M;, tc-m| Nj, N,, M, M, M, N, Knacc

Harpy3ox TC TC M | TCM | TCM TC

A1l Ha ABYX mpoJseTax
1 maxP+N; 18,64 | 174,07 | 172,49 | 28,33 | 0,00 | 46,97 | 346,56 | 26,51
2 | maxP+N;x0,8+N,x0,7 | 18,64 | 174,07 | 84,10 | 13,83 | 23,80 | 56,12 | 258,17 | 15,84

HK-80 Ha nByx nposerax
3 maxP+Ns 18,64 | 174,07 | 199,10 | 24,57 | 0,00 | 43,21 | 373,17 | 30,69

A1l na ogHOM nponere
4 minP+N3 13,67 | 137,87 | 191,18 | 38,24 | 0,00 | 51,91 |329,06| 32,23
5 | minP+N3x0,8+N;x0,7 | 13,67 | 137,87 [ 166,00 | 32,87 | 7,18 | 54,05 | 303,87 | 34,98

HK-80 Ha omHOM mposniete
6 minP+Ng 13,67 | 137,87 | 190,67 | 38,13 | 0,00 | 51,80 |328,55| 29,92

2

IIpumeuganue. N;...Ng — HOMepa Harpy30k no tadmure I'.3.6; M, — usrudbaromuit MOMEHT
OT NOCTOSIHHBIX HAarpy3ok; V; — BEpTHKaJbHAsI CHJIa OT MOCTOSIHHBIX HArPy30K C yYETOM Beca CBaii;
N, — BepTHKanbHas CHJIa OT BPEMEHHBIX HArpy3ok; M, — U3rubaroiiii MOMEHT OT BPEMEHHBIX
Harpysok; M; — usrubaromuii MOMEHT OT TFOPHU3OHTANbHbIX HArpy30K (Cuil TOpMmoxkenusi), M —
CyMMapHbIil u3rudaromuii MOMEHT; N — cyMMapHasi BEpTHKaJIbHAsS CUJIa.

Kaxk cnengyer n3 tabmuue! I'.3.7 HauMeHbIIN# KJIACC OIOPHI MONYYEH TIPU €€ 3arpy>KeHuH o
codeTaHmo Ne2. [yt 5TOro COYETaHMs HArpy30K IIPH KJIacce BPEeMEHHbIX Harpy3ok K = 15,84
najnee INPUBENEHbI MOAPOOHBIE Pe3yJNbTaThl pacdeTa Uil ORHOH CTOMKU OHOpBI (YKa3aHHBIE B
tabmuue I'.3.7 ycunus Ha onopy paszieNieHbl Ha KOMMYECTBO CTOEK).

OmpenenuM pacdeTHblli  ciydail. Snposoe paccrosmme » = 0,07 m  Caydaiinbii
SKCLUEHTPUCHUTET ¢z = Jy / 400 = 0,018.

Okcuentpucuretsl (1. 4.5.9) [3]

M 18,64 M 56.12
! ! > 2 2
e, =—+e, = +0,018=0,125; ¢ =—+¢_=—2"—+0,018=0,235;
N, 74,07 N T 25817
e =le![+Z,—a, =0125+0,175-0,04=026, e=le |+Z, —a, =0,235+0,175-0,04=037.

YcrnoBue e, > ¥ BBINONHAETCA, TPY30MOABEMHOCTb Oy/ieM ONpENENsTh TONBKO M3 YCIOBHS
TIPOYHOCTH.

I'pyzonoovemnocme no kpumuueckoii cune.

Kosdduuuenrsi (n. 4.5.9 [3])
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_1 M€ 17407-026 _

¢, =1+—==1 = =1,47;
! M Ne 25817-037 °
e| 0235 l
d=—"=—"2=0,6723_, =0,5-0012—-0,0IR, ~05-0,012% _001.105=021.
h 035 h 0,35

Kputuueckas cuna (11. 4.5.8 [3])

6,4E, | I 0
N, ===+ ¢+0,1 +nl |=
lO (Pl 071+6/(PP

~6,4-27000| 0,001071875 0,11
9,44* 1,47 0,1+0,67

+ 0,1] +7,63- 0,000069279} =2,429MH=242.91c.
N, =2429>0,7N=0,7-270,101 = 189,071 Tc.
[py30nogbeMHOCTb CBAM MO KPHTHHYECKON CHJIE JIOCTATOMHA [JIA MPOMyCKa HArpy30K MO
cxeme AK mpu K= 15,84,
Koshdumuent m, yuuTbiBaromumii BAMsHEE Nporku6a Ha MPOYHOCTb BHELEHTPEHHO CHKATHIX
anemenToB (1. 4.5.11 [3])

1 1
1-N/N, 1-25817/2429

n

>

Pacuem no npounocmu
Paccmorpum peanbHOe apmupoBanue cBau (ceueHue tun b, mm. 4.525-4526 [3]) u
VCJIOBHOE, B KOTOPOM YYTE€HBI TOJBKO apMaTypHBIE CTEPIKHH, PACIOJOXKEHHbIE Y PacTAHYTOi U
ckatoii rpaneii (ceuenne THn A, m.m. 4.5.21-4.5.24 [3]).
Ceyenue Tuna A.

PaGouas BbicoTa CceueHuss  Hy =h—a, =0,35-0,04=031mM.

OKCUEHTPHUCHTET NPOAOIBHOI CHIIBI OTHOCHTENILHO KPAMHEro psAfa apMaTy phl
e, =e+e,(n—1)=037+0,235-(1,27-1)=0,435.
N+RA —-RA, 25817/5

Cokarast 30Ha OeTOHa X = = =0,165m.
Rb 1050-0,3
OTHOCHTENIbHAA BBICOTA CKATOM 30HBL OeToHa & = hi = % =0,531.
0 >

Koopdunuent o = 0,85 - 0,008 R, = 0,85-0,008-10,5 = 0,766.

IpenensHas BBICOTA CokaTol 30HbI OeToHa (1. 7.61 [9])
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- ® _ 0,766 _ o670,

145 1= @) 4,210, _0.766
500 11 500 11
Venopus <&, M X 22q, BBIIONHAKTCA, MO3TOMY NPOBEPAEM MPOYHOCTb CEYEHHs MO

dbopmyie (4.5.25) [3].

Hecyuas cnocoOHOCTb ceueHuns

M, =Rbx(hy—-0,5x)+R A (h,—a,)=

=1050-0,3-0,165-(0,31-0,5-0,165) + 21000-0,003801- (0,31 -0,04) = 22,6 ¢ - M.

JeiictByromtee yeune N-e, =25817/5-0,435=22,61c M.

Takum obpasom, mpu K = 15,84 peiicTByioluee ycuine paBHO Hecylueil coCOOHOCTH
CeveHusI, 3HAUUT JIONyCKaeMasl BeIMYHHa Kilacca Harpy3ku no cxeme AK mopobpana BepHO.

Ceuenne Tuma b.

Beraucisiem koaddurieHTs

R,bh =1050-0,3-0,35=110,25 1c; &, =a,/h =0,04/035=0,11;

a,; =N/Rbh =(270,101/5)/ 110,25 = 0,43;

o, =R A,/ [Rbr(0,5-8,)] =21000-0,000760265 / (110,25-(0,5-0,11)) = 0,38,

Bricora caxxaToii 30HbI GeTOHA

2
x=h(x,+ ocsl)/(l + “IJ =0,35-(0,43+0,38) / (1+2:0,38 / 0,766) = 0,15 m.
(o)

OTHOCHTENbHAs BLICOTA CKATOM 30HBI 6eToHa & =X/ = 0,15/ 0,35 =0,44.

VYenosust <& u X 224, BBIMOMHAIOTCA, IO3TOMY BBIYUCIIAEM

& =&/ =0,44/0,766 = 0,57; o, = R A,/ R,bh =21000-0,001900664 / 110,25 = 0,36,
a, =0551-8&)+o (&, —8)(1-&,-8,)—0,05a & +a,(1-258,) = 05044 (1 - 044) +
+0,38:(0,57 - 0,11)-(1 - 0,57 - 0,11) - 0,05-0,38-0,57%+ 0,36-(1-2-0,11) = 0,45,

1 IPOBEPAEM IMPOYHOCTH CCUCHUA
Ne,n=25817/5-0,235-1,27 =15,61c- M < R,bh’0., =110,25-0,35-0,45=17,41c M.

VYcaoBue BHIMOIHSIETCS.
Taxum 06pa3om, Irpy30NOIbEMHOCTb CBaK JOCTATOYHA IS IIPOIyCKa Harpy3ok mo cxeme AK
npu K = 15,84, mpu 3TOM y4eT MONHOrO APMMPOBAHHUs I[IO3BOJSIET YBEJMYUTL KIACC MO

IPY30MOABEMHOCTH NTpUMEpPHO Ha 13 %.
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I'.4 PacueT rpy3onogLeMHOCTH Pe3HHOBOH ONMOPHOH YacTH

Omnpenennuts 1OCTATOYHOCTH rpy3onoabeMuoctu PO s mponycka Harpysok A1l u HK-80.

Hcxoousie Oannvie. Pe3snHOBbIE ONOpPHbIE YacTH YCTAHOBJEHBI MOMA ILUIMTHOE pa3pe3HOe
NIPONIETHOE CTpoeHHe ynHOH 18 M. OmopHble HYacTH CIOHCTHIC, apMUPOBAaHHBIE CTAJBHBIMU
JIMCTaMH BBINOJHEHBl U3 pe3uHbl HO-68-1, xiuMaTudeckuii paifioH C pacyeTHOW MHUHHMAJIbHON
Temnepartypoii 1o -40 °C. Pazmep POUY 15 x 25 cm, cymmapHas TOJIIMHA CJIOEB pe3suHbl /2 = 40 MM
6 > 5 vMm).

BeprukanpHOe naBlIeHHE HA ONOPHYKO dYACThb OT IIOCTOSHHBIX Harpy3ok 14985 kH.
BeprukanpHOEe [naBleHHe Ha ONOPHYH d9acTb oT Harpy3ok HK cocraBmser 227,54 xH.

BeprukanpHOe naBneHNe Ha OIOPHYIO YacThb oT Harpy3ok AK cocrasmsier 175,74 kH.

I’ py3onoovemnocms no epmMUKanLHOMY 0A8IEHUIO
84, noer = 149,85 kH — BepTUKaIbHAS OMOPHAS PEAKLMS OT PACUETHBIX MOCTOSHHBIX HATPY30K,
Sz ux = 227,54 xH — BepTHKaJbHAsL OMOpHAs PEAKIMs OT PACUETHON BPEMEHHOM HArpy3Ku
HK-80;

IIpenensHO momycTHMAast BEIMYKMHA ONOPHOM peakiu (o ¢popmye (7.1.3))

5, &
<+ b—b] =15.0,0375-(1-(0,021/0,15+0,021/0,25)) = 0,4365 MH = 436,5 xH,
a |

S smex = R4, 1—(
rne Ay = 0,15x0,25 =0,0375 M* — miomanp omopHoit wactu; R, = 15,0 MIla — pacueTHoe
COINPOTHUBJIEHHE MTPHU OCEBOM CXKATUH PE3MHOBOH ONOPHOM HacTH; §, = &, = 0,021 M — nepemeleHus
CIBUra ONOPHOIl 4YaCTH 1O HANpaBICHHAM CTOPOH a W b, ompenesnsieMble MO TEXHHUYECKHM
napaMeTpaM OMOPHOM YacTH.

Knacc onopHoii 9acTu Mo BEpTUKAJIBHOMY AABJICHHUIO OmnpeneaumM no gopmyie (4.2.3) [2]
S, S, S

K, = Bpem K, = npen 2 d,nocr Al= 436,5-149.85 .
S, S 227,54

H

11=1386.

I’ py3onodvemuocmes no KACAMENLHLIM HANPSANCEHUSIM
84 wocr = 149,85 xH — BepTHKaJIbHAS OMOPHAS PEAKLMS OT PACUETHBIX MOCTOSHHBIX HATPY30K;
Se ak = 0,8 - 175,74 = 140,59 kH - BepTukajbHasi OMOpHAs PEAKUUs OT PaCUETHOM
BPEMEHHOM 3TaOHHOI Harpy3ku All; 0,8 — koadduuneHT coueTaHus K BEPTUKAIBLHON BPEMEHHOMN
Harpyske, MOCKOJIbKY pacdeT BEIETCS C YUeTOM FOPHU30OHTAIbHBIX CHJI TOPMOXKEHHS.
IIpemenbHO KOMyCTUMAs BEIMYMHA KacaTenbHOro Hanpspxkedus (. 7.1.12)

R =5 MIla = 5000 kITa.

Td,npe].] =
T'opusonrancHoe ycunue or TopMoxeHHs All (¢ omuoii momocel) Tax HAa MPOJETHOM

CTPOEHMH ONpPEAEIMM COIIAaCHO peKOMeHmauusm 1. 5.3.5 [2].
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Kosddumuenr 7, =0,55,0,98\=0,5-1-0,98-18 =8 82 HaxomuTcsa B mpenenax Mexay 7,8 u
245, Mo3TOMY IPUHUMAETCS TIOJTHOCTBIO.

TopmosHas cuna

T =T,K=88211=97,02kH.
KoapurmeHt popmel onopHoiH HacTu

go_2ab___ 2:015:025
2¢,(a+b) 2-0,005-(0,15+0,25)

9,375.

KacartenpHble Halps>KeHUs OT PaCUETHOH BEPTUKAIBHON HATPY3KH:

- MIOCTOSIHHOH

1,58, ... 15-14985.107°
Tv d,noem — = == . 10 = 0,639M1_Ia= 639,36 KHa .
- BA, 9,375-0,0375

- ATAJIOHHOH BpeMeHHOH A1l

1S5S, x 15-140,59-107°
T, g =K 2 59:10 =0,600MITa= 599,86 xITa.
oo BA4, 9,375-0,0375

HOJ’[&F&S{, YTO TOPMO3Hasi CHJIa ACIUATCA MEXAY BCEMH OIIOPHBIMU YacTsAMHA Ha OIOpe

IMMOPOBHY, IMOJy4YacM PACUYCTHYIO NOPU3OHTAJIBHYIO HArpy3kKy OT TOPMOXKCHHA Ha OJHY ONOPHYIO

4acTh
Spa =1, 1z :0,7~1,2-i97’02 =272 xH,
’ n2 15
rie n = 0,7 — ko3hOUIMEHT COYETaHHIi K TOPMO3HONH CHUJIE, yYMTBHIBAEMOH B COYETAHHU C

BepPTHKAJIbHOH BPEMEHHOH HArpy3Koif, # = 15 —41CJI0 ONOPHBIX YaCTEH Ha Onope.
JluneiiHoe nepemewenue onopnozo y3na TMPOJETHOTO CTPOEHHs] OT PAcUETHOro Mepenaja
Temrepatypsl £ 45 °C mpu yCTaHOBKE IPOJIETHOTO CTPOEHHs Ha ONMOPHBIE YaCTH NP TEMIEpaType

+10 C u pacyernom nponere [ = 17,4 m

& =yratl=1211075517,4=0,0115 m.

JuHeliHoe 2opusoHmMansHOE nepemenjenie ONOPHO20 Y31d OT BEPTHUKAJbHBIX HArpy3ok
HaiizeM, paccMaTpuBasi QUKTUBHOE COCTOsIHIE Gajiku PoJIeTHOro crpoenus (pucyHok 7.1.3, a) nmox

neiicTBueM cuiibl P = 1, mpunoeHHOH MO HampaBlIEHHMI0 HCKOMOIO MEPEMELIEHHs B YPOBHE
HIDKHEIl TPaHW TIPOJIETHOTO CTPOEHHs HA PACCTOSHHH V., = 0,357 M (3HaueHHE MONYYEHO IO

pe3yJIbTaTaM pacdera }ECTKOCTHBIX XapaKTePHCTHK IPOJIETHOTO CTPOECHH).
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Jns ydera BIMSIHHMS TOJ3Y4YECTH M yCajJku OETOHa IPy30BO€ COCTOSHUE PacCMaTpHBAaeTCs
pasmenbHO OT COOCTBEHHOTrO Beca U ABYX nonoc AK, MakCHMaIbHO NPHOIDKEHHBIX K KParo €30BOro
TMOJIOTHA, BBI3BIBAIOIIUX HAUOOJIBLINE MOMEHTBI B MPOJIETHOM CTPOEHUH OT BozzencTeusa AK.

ITo pesynbraTtam 3arpy>keHHs JIHMHUI (TMOBEPXHOCTE) BIUSHUS MOJYYSHbI MaKCHMAaJIbHbIE
OPIHMHATHI SMIOP IPY30BBIX MOMEHTOB M, = 651,85 kH-M u M, = 386,24 xH-m.

JKecTKOCTb MPONETHOrO CTPOEHHs Npu W3rube B, MpuU ONpeneNieHWH MEPEeMEIeHUs OT

BPEMEHHOI HArpy3KkH (C y4eTOM BO3MOKHOIO 0Opa30BaHMS TPELLH)

B, = 0,8Fs],0q= 0,8-34500-0,02840 = 783,84 MH-m” = 783840 kH-M>.

JKecTKOCTh NPOJETHOrO CTPOeHWs Ipu m3rube B, NpHu onpeneneHud NepeMelLleHHs OT
MOCTOSIHHON HAarpy3KM C y4YeToM Moi3ydecTd OeToHa (C y4eTOM BO3MOXXHOIO 00pa3oBaHHs

TPEILUH) IPHOIIKEHHO
B, = 0,841,047 (1+,) = 0,8-34500-0,02840 / (1+1,5) = 314,795 MH-M* = 314795 kH-M,

Tae npeacjibHast XapaKTCPUCTHUKA MOJBYHYECTH OeroHa IPOJIETHOTO CTPOCHHA C y4Y€TOM BO3pacrta

OeToHa NPOJIETHOTO CTPOCHHUSI K MOMCHTY YCTAHOBKH HAa OITOPHBIC YaCTH

0r = Colopf 1 E2E3E4= 75-10°.34500-1,0-1,0-0,58-1,0 = 1,5.

Ipennonaraem, 4TO NPOYHOCTH OETOHA K MOMEHTY 3arpy»keHusi He MeHee npoektHoii. Torma
o tabuuie 7.13 [9] umeem &; = 1,0.

TTockonbKy Bpemsi YCTAHOBKH MPOJICTHOTO CTPOSHHS Ha OMOPHYIO YacTb HEH3BECTHO, TO
TPUMEM MUHHMAJIBHYIO BeJIMYMHY BO3pacTa O6eToHa B MOMeHT 3arpykenns — 28 cyt. Torma &= 1,0.

MognyJb YAENLHOM MOBepXHOCTH GeToHa (OTHOIIEHHE TUIOMAH OTKPBITOH MIIOLIAaaH CEUYeHNUs]
Gasnku kK 00beMy Oajiku IPOJIETHOrO CTPOEHMs) B MpuMepe paBeH 2,66. Toraa £3=0,58.

IIponerHoe CTPOEHHE — THUIOBOE, MOITOMY BJAXKHOCTH OKpYXKaromeil cpensl NPHHAMAEM
70%. Torma 4= 1,0.

T'opusoHTaBbHBIE EPEMEIIEH s O BHIYHUCIAM IIepeMHOKeHUeM smop M) u M, (umm M) no
npasuity Bepemmaruna.

ITepemernenue 0T COOCTBEHHOTO BECA C YUIETOM MOJ3y4eCTH OeToHA

2l 2-17,4

= = 651,85-0,357 = 0,0086 M.
&3 £ " 3.314795

CyMMapHOC JIMHEHHOE TOPU30HTAJIBHOE TMEPEMEIICHUE OIOPHOIro y3jia OT MOCTOsIHHBIX

HArpy3oK, H3MEHEHHs TEMIIEPATYPHI U MOJI3YIECTH
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84 mocr =0+ 8p,a=1,15+0,86=2,01 cm=0,0201 m.

JluHeiiHoe ropHU3OHTANbHOE IEPEMEIeHHEe OMOPHOrO y3Jia OT BPEMEHHOW 3TaJIOHHOM

Harpy3ku All
2/ 2-17,4
S, p=—r =——2—0,8-386,24-0,357=0,0016 M = 0,16¢cm™,

vk 3B, MM, = 83840
roe 1 = 0,8 — koapduumenr couyeranuii k Harpyske AK, yuuTbiBaeMmblii B COYETAHHMH C
TOPMOXXEHHEM.

Kacamenvuvie nanpsicenust om pacuemuvix 20pu30HMANbHYIX HAZPY30K

- IOCTOSIHHOM
S oer SINE 3 -103si
v, = Danea SN o Ouma  14985-10 sin001 o201 _ ) 105 prTa= 492241,
- A h 0,0375 4

- 3TAJIOHHOM BpeMeHHOit A1l

S +S, . sini o
h,d, AK d,AK AK
A : +G d/’1 =

Thdax =
1
2,72:10°+140,59-10°sin0,01 016

0,0375

+0,9

>

= 0,147 MITa=1473,57kl1a,

rne i = 0,01 pag — yron OTKIOHEHHUs! [TOBEPXHOCTH MOAPEPMEHHOM IJIOIAAKH OT MPOEKTHOrO
TIOJIOKEHUA B CYMME C YIJIOM MOBOPOTA OIIOPHOI'0 CEUCHUs, BBI3BAHHOTO MON3YUCCTbIO U ycazucoiz'l
6eToHa MPOJNETHOrO CTPOSHUsSI IIPH PACIIOIOKEHHN €r0 Ha FOPU3OHTAIBHOM mowanke; 1 = 4 cm —
cyMMapHast ToniuHa cioes pesunbl, G = 0,9 MIla — cratudeckuii Mmonyiib casura pesunsl HO-68-
1 npu Temnepatype -20 °C.
Yenwvr nosopoma

Jns onpeneneHus yriia IOBOPOTa $ PE3NHOBOM OMOPHOIN YAaCTH OT PACYETHBIX BEPTHKAJbHBIX
HAarpy30K pacCMOTPUM (DUKTHBHOE COCTOSIHHE Oaiku MPOJIETHOrO CTPOEHHsS, 3arpy’KeHHOil B
OITOPHOM CE€4eHUH MOMEHTOM M| = 1 B HanpaBJIeHUN HCKOMOTO nepemerneHust (pUCyHoK 7.1.3).

IlepemMHOKast SMIOPBI MOMEHTOB, HaXOOHM Yroj MOBOPOTa OT HOCTOSIHHBIX HArpy3oK ¢
y4eTOM HOJI3y4ecTy OeToHa!

2 2174
gdmos = 3p e T 3.314795

g

S 651,85-0,5=0,0120 paxn.

YT0oJ1 MOBOPOTA OT 3TAJIOHHOI BpeMeHHOI Harpysku AK

2:17,4

2% 58.386.24-0.5 = 0,00223
3.783840 o pai

>

21
Sv,d,AK = gnM\M 1=
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rne n = 0,8 — koabduiment coueranuil k Harpyske AK, yuuTbhiBaeMblii B COYETaHUM C
TOpPMOJKEHHEM, M| — MOMEHT eOUHHYHOro cocTosHus (pucyHok 7.1.3); M, (unu Mg) — MOMEHTEI
IPY30BOTO COCTOSHH.

CyMMapHBIii yroj MOBOPOTa PE3MHOBOI OMOPHOM 4acTH OT MOCTOSIHHBIX HATPY30K

Snoer =90 + 91+ 39 =0,012+0+0,01 = 0,0242 pan,

roe 9; = 0 — YKJIOH mpoJieTHOro cTpoeHus; So = 0,01 pag — HauaIBHBIHA YroJ OBOPOTA.
Kacamenvnvie Hanpscenus 6 pesune om paciemnsix Hazpy30K Npu NOBOpome 8epxneii
NI0CKOCMU ONOPHOT YACmU OMHOCUMEIbHO HUIICHEH

- OT IIOCTOSIHHBIX HATPY30K

2 2
= Gay S,...= w 0,02197 =1,1122 MITa=1112 2 kl1a,
2¢cpn 2-0,005°-8

TS,d,noc’r

- OT 3TaJIOHHOH BpeMeHHoI Harpy3ku AK

2 2
09.
Topue = %SMAKml = % -0,00223-1=0,1129 MITa=1128 9ITa,
P >

rae n = 8 — YKCJIO CJI0EB PE3UHOBOMH OMOPHOIT yacTu; m1= 1 — ko3 duiment yciosuit paGoThbI.

I'py30onoovemMHOCHb N0 KACAMENbHBIM HANPANCEHUAM B PE3UHE

Knacc onopHoii 4acTu 0 KacaTelbHbIM HAMPSKEHUSIM OIPERenum mo gopmyie (4.2.3) [2]

KAK = Do g Tampen — Ty,dmoer — Uhd,moer  ¥8,d,moer 1= 5- 0,639 - 0,492 - 1,1 12 )

, = 11=3526.
S Tyaax T Thaac T Toaar 0,600+0,147+0,113

I'.5 Pacuyer rpy30n0abeMHOCTH NOABHKHOH KATKOBOH OMOPHOIl 4aCTH

HOI[BI/I)KHBIe MCETAJIHYCCKHE KAaTKOBBIC OIIOPHBIC HaCTH YCTAHOBJIEHBI HAa KOHLECBBIX OIopax u
OIHOI MPOMEXKYTOUHOU ornope HepaspesHoro mocta 18 + 24 + 18 m (pucynok I.5.1). Ha kaxnyto
KaTKOBYIO OIOPHYIO YAaCTh OMHPAIOTCS 1B CMEXKHBIE IUIMTHI MPOJETHOTO CTPOCHHS, HMEIOIUe
3aKJIafHbIe AETaU Ul ONHUPaHWA. 3aKiaiHble IeTajy, MOAYLIKH OMOPHOIH YacTH BBIIOJHEHbI U3
crama 09I"2C ¢ pacueTHBIM cONpOTHBIEHNHEM Ry, = 260 MI]a.

PaccuutbiBaeM ONOPHYIO YacCTb, YCTAHOBJIEHHYIO Ha MpoMexyTtouHoil omope. Illupuna
OIIOPHBIX MTOAYLIEK morepek MocTa b = 36 cM, IuIiHa BIOJIb MocTa @ = 15 oM, TonmuuHa 2,5 cM.

PacueTHast pasHOCTb TEMIEpATyp IJI1 KOHCTPYKIMI, MPUMEHEHHE KOTOPBIX BO3MOXHO B
Pa3HBIX KIMMAaTHYECKHUX 30HaX ! = £ 45 °C, xoa(puuueHT THHEHHOro paclupeHus xeae300eToHa
a = 1107, paccTosiHUEe OT PAacCMATPUBAEMON IOIBMXKHOH OMOPHOH 4YacTH [0 HEMOJABUXKHOH

1=24,05m.
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Pucynox I'.5.1 — TlonBrkHas KaTKOBas ONOPHAS YaCTh:
1 — IIMTHOE MPONETHOE CTPOeHHUE, 2 — 3aKJIAHAsA IETAIb B IIPOJICTHOM CTPOEHHH; 3 —
BEPXHsA OMOpPHasi MOAYIIKA; 4 — KaTOK, 5 — HIDKHSS ONOpPHAs MOAYIIKA;, 6 — PUrelib ONOpLI, 7 —

LEMEHTHO-TIeCUaHblii pacTBOp; 8 — 3aKJIaHas JeTallb
PacuerHoe 3HaueHne nepeMeLeHmst
Si=yratl= 1,2-1-10°-45-24,05 = 0,013 m.

Jnst onpeneneHus TOPU3OHTAJIBHOIO MEpeMELIEHHs] OMOPHOTO CeueHus Oalky MpoONieTHOro
CTPOGHMS OT BpPEMEHHOI Harpy3kH paccMOTpPUM (HKTHBHOE COCTOSHHE OalIkd, BBI3BAaHHOE
MIPUNIOXKEHNEM B YPOBHE ONOPHOI YacTH cuiibl P = | 1o HampaBJIEHHIO HCKOMOTO MepeMeIeHUs
(pucyHok I'.5.2, 6). Haubonplude MOMEHTHI HOSBISIFOTCS B IUIMTE HPOJNETHOTO CTPOEHMS INpPU
sarpyxenun ero Harpy3koit HK-80. I'py3oBoe cocrosiHie Gajiku mpoJIeTHOrO CTPOCHHUS IPUBEACHO

Ha pucyHok I'.5.2, 2. Uckomoe nepemernenrne
5= MM,
I
1
rae M) — usrubaromue MOMEHTHI B IIPOJIETHOM CTPOeHHH OT (HKTHBHON Harpysku P = 1; M, —

usrubarome MoMentsl ot Harpy3ku HK-80; B — sxectkocTh Gajku MpOJIETHOTO CTPOEHHS IPH
usrube.
B kauecTBe OCHOBHO CHCTEMBI €IMHUYHOTO COCTOSHUS MPHMEM NPOCTYIO Pa3pesHyio Oanky
nposuetoM 24,05 m.
IIpubmikeHHo opauHaTa M) Hax MPOMEXKYTOUHOI OMOpPOii onpesieNnsercs 1o 3aBUCUMOCTH
M,=Py; =1y =n,

A€ Y1 — PaCCTOAHUE OT LUCHTPA TsDKECTH MPUBCACHHOIO CCYCHUS IUIUTHI MPOJIESTHOIO CTPOCHHS N0

HW)KHEH IpaHy BEPXHEH ONOPHON MOAYLIKU OMOPHOMN YacTH
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Pucynox I'.5.2 — CxeMbl K ONIPEAENICHUI0 FTOPHU30HTAILHOTO IIepeMEIleHNs] OOPHOTO CEUEHUS

MPOJIETHOTO CTPOEHMS (Pa3sMepsI B M):

a — cxema MPOJIETHOTO CTpoeHus1, O — QUKTHBHOE COCTOsIHME Oaku moj AeficTBreM

SMI0Pa MOMEHTOB

€IMHUYHOM CHJIBI, 6 — HTIIOPa EAUHNYHBIX MOMEHTOB; & — [PY30B0Oe COCTOsIHMeE Galku; 0 — rpy3oBas

V1= + 80n=36,9+6,5=434 cm= 0,434 m,

OIOpPHO# gacTH (B mpuMepe 0o = 6,5 cM).

Vi, — PacCTOsHME OT LEHTPa TSDKECTH IPUBEACHHOTO CEeYeHHs O HIDKHeHl rpaHd IuTel (B

mpumepe Vi, = 36,9 cM); Oon — CyMMapHasi TOJIIHMHA BEPXHErO OMOPHOIO JIUCTA U IOAYIIKH

Omropa M) mpuseneHa Ha pucyHke I'.5.2, 6. IIpu ee mocTpO€HUH YYTEHO, YTO NOJ AEHCTBUEM

cuibl P mporneTHOe cTpoeHHe OyneT pacTsAruBaThCsl TONBKO B cpexHeM mponere. Ha xpaiinmii
JIEBBIN IIPOJIET 3Ta CHUJIa IePenaBaTbhCs HE MOXKET, TaK Kak OHAa BOCIPHHHUMAETCS HEMOABMKHOMN

ONOPHOM YacThIO, & KpaliHUi NPaBbIi ONUPAETCs Ha B€ IOABUKHbBIE ONOPHLIE YaCTH.

IIpuBeneHHbII MOMEHT HHEPLIMH ILUTUT MPOJIETHOTO cTpoeHus /.o = 28,17 10° em*,

C yueToM BO3MOXKHOTO 00pa3oBaHUA TPeInHH B Oajkax [POJNICTHLIX CTPOCSHHUI! onpenessaeM

B=0,8E4],.4=0,834,5-10° (28,17-10°) 10®* = 777,492 MH-m.

Ilepemuoxkast smopsl M) u M, B cpeqnem nposnere 1o npasuiy CHMIICOHA, HMEEM

24,05

’6-0,777492 -10°

(0-228,12 + 4-0,5 0,434-372,53-- 0,434.228,12) = 0,001 m.
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Hepememeﬂne KaTKa OTHOCHTEJIbHO OHOpHOﬁ MOAYIIKH

5,48, 13+0]1
22

A =0,7 ¢m = 0,007 m.

BepTHkanbHble ONOPHBIE PEAKIUN OT HOPMATHBHBIX HAIPY30K:

OT cOOCTBEHHOTO BeCa MPOJIETHOrO CTpoeHus Ny, = 357,35 kH;

ot Harpy3ku AK Ha mponerHom crpoeHnu Nag., = 163,21 kH;

ot Harpy3ku HK Ha nponerHom crpoeHuu Nuk,, = 320,41 kH.

BeprukanbHble OMOpPHBIE PEAKIMH OT PAaCUETHBIX HArpy3ok (c yderom ko3dduimeHToB

HAJIeKHOCTH Y TMHAMHUYECKUX K03 ULHEeHTOB):

N, =393,09 kH; Nak = 200,55 xH; Mk = 320,41 xkH.

IpononbHoe ycumue or TopMmoxenus AK, nepenaBaemMoe Ha MOOBUKHYIO KAaTKOBYIO
OIOPHYIO 4aCTh, IPUHUMAEM B pasMepe 25 % OT MOJIHOTO, HO He OOJIbIIe CUIIbI TPEHHs B HEl.
JLiist onpeniesieHys CUITbI TPEHUS! BbIUMCIsieM KO3 MUIHEHT TpeHus

Mg THy  0,04+0,01
2 2

W, =0,025,

€ Umax ¥ Umin — SKCTPEMAaJIbHbIE 3HAYEHHUs KO3 PULIHEHTA TPEHNS.

Cuna mpenuss om sepmurxansroii cocmasnsoweii onopron peaxyuu Sy = W,F:

npu Harpyske AK Sr=0,025-(357,35+ 0,8-163,21) = 12,20 xH;
npu Harpyske HK Sy=10,025-(357,35 + 0,8-320,41)= 15,34 xkH.
Cuna mopmooicenusi, TiepeaoIasics Ha ONMOPHyIo Yactb ¥ = 0,25 H):
npun =0,7 Hy = 0,25-0,7-22,98 = 4,02 kH,

mpun =1 H;,=0,25-22,98 =5,75 xH.

Cuna TOpMOXeEHHs He NpeBOCXOAuT cuiy TpeHus. IlpuHumaem B pacuer 25% cuibl
TOPMOKEHUSL.

I'pyzonogbeMHOCTE MOABMXKHOM OIOPHOIM 4YacTH MO MPOYHOCTH HIDKHEH OMOPHOM IIHTHI
ONpPENEIAIOT C Y4E€TOM MAaKCHMAJbHOTO TepeMeIeHUs] KaTKOB OT MOCTOSHHOH, BPEMEHHOH u
IIPOYMX HATrPy30K U U3MECHEHUS TeMmepaTypsl o gopmynam (7.2.14)-(7.2.16).

TIpenenbHbINM H3rHOAIOIIMIT MOMEHT
Mupen = mWyR, = 1,0'(0,36~0,042)/6‘26O =0,0250 MH-m =25 xH'™m,

rae WH — MOMEHT CONPOTHUBJICHUS MONEPECYHOr0 CCHCHUA Ol'lOpHOﬁ MJINTEL
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Usrubaroiumii MOMEHT OT MMOCTOSIHHBIX, MEINEXOMHBIX W MPOYMX HArpy30K B MECTE KACaHMA
KaTKa U IJIATHI C Y4eTOM MaKCUMAJIbHOI BBIKATKU OT PAaCUETHBIX HATPY30K U PA3HHULIBI TEMIIEPATYP

A =0,007 M B pacueTHO# TOUKe KacaHUs KaTka X = ay/2 - A = 0,15/2-0,007 = 0,068 m

(O]

(N 6 NA a —x oo 39309 393,09-0007 0,15-0,068
Y4, Aga, a, 0,15-036 015-0,36-0,15 015

=(7279,4 +6-339,7-0,55)- 0,068 = 570,76,

}- 0,068 =

e, = x[% +A}= 0,068-(0,5+0,007/0,15) = 0,037.
a.

e

M. noer = by = 570,76-0,037-0,36 = 7,64 kH M.

Hzrubarouyii MOMEHT OT BPEMEHHBIX HArpy30K B MECTE KACAHMUs KaTKa U IUTUTHI

- oT Harpy3ok AK

. :( N NA+H(h+D+h)a, xjx:

Aﬁl‘[ Tlal'l al‘[
_(200,55-08 200,55-0,8-0,007 + 4,07 -(0,025+0,175+0,025) 0,15 — 0,068 0,068 —
0,15-0,36 0,15-0,36-0,15 0,15 S

=(2971+6-251,7-0,55)- 0,068 = 258,5,

x

(1 NA+H(h+D+hn)j
e = — 4+ =
Na

n

— 0,068- ( 05+ 200,55-0,8-0,007 +4,07-(0,025+0,175+ o,ozs)J 004

200,55-0,8-0,15

M, Ak = 0xexby =258,5:0,04-0,36 = 3,70 kH'm.
- ot Harpy3ok HK

N NA a —x 320,41 320,41-0,007 0,15—0,068
0, =|—+6 x= +6

A,  A.a, a, 015-036  015-036-015 015
=(5933,5+6-276,9-0,55)- 0,068 = 465.6;

e.=x l—!—A =0,068-| 0,5+ 0,007 =0,037.
2 0,15

j- 0,068 =

< q,

n >

M, 1k = orexby = 465,6-0,037-0,36 = 6,20 kH-m.

MoMeHT OT gonyckaeMoii BpeMEHHOH Harpy3Kku
MBpeM = anen - Mx,nocr =25,00 - 7,64=1736 xH ™.

Knacc no rpysonogseMHocTy 1o cxeme AK
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Kax = Mypen / My ax'11=17,36/3,70-11 = 52.
Kiacc no rpyzonoabemaoctu o cxeme HK
Kk = Mypen / My k11 =17,36/6,20-11 = 31.
TIpenensHOe ycunme (maBieHHe) B KaTKe IPHU pacdeTe Ha OHAMETPANbHOE CkKaThe

onpenenstoT 1o opmyne (7.2.19)

Nopen =2FIR,;m=2-0,175-0,36- (0,04- 260)-1 =1,31MH=1310xH.
JasneHue oT 10MycKaeMOoil BpeMEHHON Harpy3KH
Nipew = Nupen = Nxnoer = 1310,0 —393,09 = 917,31 kH-m.
Knacc mo rpysononbemaocTH o cxeme AK
Kax = Nopew / Ny, axc-11 =917,31/200,55-11 = 50.
Knacc mo rpysononsemnaoctu o cxeme HK

Kk = Napew / Ny 11 =917,31/320,41-11 = 31.
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MHHHCTEPCTBO TPAHCIIOPTA POCCHAMCKOMN ®EEPAIA

®EIEPAJILHOE JJOPOJKHOE ATEHTCTBO
(POCABTOJIOP)

PACIHHOPAXEHHUE

09 11 2018 Ne o2 —p
Mocxksa ”
M 1
O6 yrBepxnennn H npumenennn O/IM 218.4.028-2016
«MeToanyiecKkne peKoMeHAANAH N0 ONPeXEICHHIO TPY30NOABLEMHOCTH
IKCILTYATHPYEMBIX MOCTOBBIX COOPYKEHHi HA AaBTOMOOHIBHBIX
Hoporax odimero noab3oBanus. ONopHbie YacTH, ONOPHI H PYHIAMEHTL

B nmemax peammsam@H B JIOPOXKHOM  XO39HCTBE OCHOBHBIX  MONOMKEHUH
OenepanbHoro 3akoHa oT 27 gexabpa 2002 r. Ne 184-®3 «O TexHmueckoM
PeryiMpoBaHAM» M  ofecnedeHHs MOPOXHEIX  OpraHu3aiuii  MeTOAWYECKAMU
PEKOMEH/IAUsMH IO OIIPENEeNIeHHI0 I'PY30MOABEMHOCTH SKCIUIYaTHPYEMBIX MOCTOBEIX
COOpYXeHMI Ha aBTOMOOHMJIBHEIX Ioporax obmiero mnons3oBanus (OmopHsle 4YacTw,
OIIOpEHI 1 PyHAAMEHTEI):

1. VrBepaute OJIM 218.4.028-2016 «Meromuueckue peKOMEHIAUHH IO
ONpEHENCHHIO TIPY30IMOXBEMHOCTH SKCINTyaTHPYEMBIX MOCTOBBIX COOPYXKEHHH Ha
aBTOMOOHIIBHBIX Joporax oOmero monb3oBapusa. OHOpHEIE YacTH, OHOPHl H
bynanamenTh» (nanee — OZIM 218.4.028-2016).

2. CrpykrypHBIM NOApasfeicHASM LEHTPAILHOTO ammapara PocaBTojopa,
¢benepanbHbIM yIpaBleHHsM aBTOMOOWIBHBIX JOPOT, YIPABJICHHSM aBTOMOGHIBHBIX
MAarucTpajiei, MeXpernOHATBHBIM AUPEKIHASM IO CTPOUTENBCTBY aBTOMOOHIIBHBIX HOPOT
benepanpHOoro 3HadeHHMs, TEPPHTOPHAILHEIM OpraHaM yOPaBACHUS HOPOXKHBIM
X03aiCTBOM CcyOhekToB Poccmiickoii Pepepauuy peKOMEHIOBaTb K TPHMEHEHHIO
OJIM 218.4.028-2016 ¢ saThl NOANMCAHKSA HACTOSAMIETO PACTIOPAKEHHA.

3. VnpaBneHWI0 HAYYHO-TEXHUYECKHX WCCHCAOBAHHMA W WHGOPMANHOHHOrO
obecnieyenns (A.B. ByxTospos) B yCTAHOBIEHHOM IOpAAKe 00€CHeYHTs OPHIHANLHYIO
ny6mixanmo OJIM 218.4.028-2016.

4. KoHTponmp 3a HCHONHCHHEM HACTOAIIEr0 pPacHOpPAKECHHS BO3JOKHTH
Ha 3aMecTHTeNs pykosomuTens A.A. Kocrioka.

PyxoBopurenn pd P.B. Craposoiit

W.B. Yauuer
(495) 687-88-21
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