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MpeancnoBue
CBepeHusa o cBofe npaBun

1 NCMONHWUTEJb - ®nnnan OAO LUHMNC "HWL, "MocTbl"

2 BHECEH TexHuyeckum komuTeTom no ctaHgaptusauum TK 465 "Ctpoutenscteo”, ®enepanbHbiM
aBTOHOMHbIM yypexaeHnem "deagepanbHbivi LEHTP HOPMUPOBAaHWS, CTaHAAPTM3aUMM U TEXHNYECKON OLEHKN
cooTBeTCTBMA B cTpouTenbctee" (PAY "OLIC")

3 TOAOrOTOBJIEH «k yTtBepxaeHuno [enaptameHTOM rpagoCTpOUTENbHOW OEATENbHOCTN U
apxuTekTypbl MuHUCTEPCTBa CTPOWUTENBbCTBA W KUMMLLHO-KOMMYHanbHOro xo3smncrea Poccuickon
®epepaumu (MuHctpon Poccun)

4 YTBEPXOEH TlMpukazom MwuHUCTEpPCTBA CTPOUTENLCTBA WU XKUITULHO-KOMMYHANbHOrO X03aMCTBa
Poccuiickon ®egepauum ot 7 aBrycta 2014 r. N 441/np v BBegeH B aencteue ¢ 1 ceHTsopsa 2014 T.

5 BAPEMMCTPUPOBAH ®epgepanbHbiM areHTCTBOM MO TEXHUYECKOMY PEerynupoBaHuio U
meTponorun (PocctaHaapT)

6 BBEJEH BINEPBbIE

UHopmayusi 06 usMeHeHusix K HacmosiweMmy c¢e800y rpasusl, a makxe meKCcmbl UMEHeHul U
ronpaeokK pasmewaromcesi 8 UHQopMauuoHHoU cucmeme obuje20 ronb308aHus - Ha oguuuarbHoOM calime
MuHucmepcmea no cmpoumernscmay U XunulwHO-KOMMYyHanbHOMYy xo3siticmey Pocculickolt ®edepauuu 8
cemu IimepHem

BBegeHue

HacTtoswun ceog npasun paspaboTaH C Lenblo NoBbILLEHNS YPOBHA 6€30nacHOCTM Mogen B 30aHNAX
N COOPYXXEHMAX N COXPAaHHOCTM MaTepuanbHbIX LEHHOCTEN B cooTBETCTBUU ¢ PepeparnbHbiM 3akoHOM oT 30
aekabpst 2009 r. N 384-d3 "TexHuuyeckni pernameHT o 6€30nacHOCTW 34aHUIN U COOPYXXEHUIN", NOBbILLEHMWS
YPOBHS rapMOHM3aL MM HOPMaTUBHbLIX TPeOOBaHUA C €BPONENCKUMUN U MEXAYHAPOAHbIMM HOPMAaTMBHbBIMUA
OOKYMEHTaMU, MPUMEHEHUS eAMHbIX METOLO0B ONpenereHns 3KCnyaTauMoHHbIX XapakTepUCTK U METOAOB
OUeHKN. YuuTbiBanucb Takke TpeboBaHus PepepanbHoro 3akoHa oT 22 wuwona 2008 r. N 123-903
"TexHn4eckun pernaMmeHT o TpeboBaHMsIX MNoXapHou 6GesonacHocTU" WM CBOAOB MpaBWUil  CUCTEMbI

I'IpOTMBOI'IO)KapHOVI 3allunThbl.

Ceog npasug  coaepXut npaBuila pacydeTa cTanexene3obeToHHbIX NPOJNIeTHbIX CTpOGHI/IVI
aBTOAOPOXHbIX MOCTOB.

Csog npaBun BbiMonHeH aBtopckum  komnektueom OAO  "UHUUNC" (kaHgupat TexH. Hayk
10.M.EeopywikuH, nHxenepbl P.U.Pybunyuk, H.B.VnowuH).

1 O6nacTb npumeHeHus
HacTtoswuin cBop npaBui pacnpoCTPaHSAETCs Ha MNPOEKTMPOBaHUE HOBLIX W PEKOHCTPYMPYEMbIX
MOCTOSIHHLIX MOCTOBbLIX COOPYXXEHWI CO CTanexene3obeToOHHbIMU MPONETHLIMU CTPOEHUSIMU C e300
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noBepxy, COOpyXaeMbiXx MyTEM MOHTaXa CTanbHbIX Ganok u nocnegytowero 6eToHMpoBaHUA (MOHTaxa)
xene3obeToHHON NNUTbI NPOE3Xen YacTu:

Ha aBTOMOOWIIbHbIX aoporax;
Ha ynnuax n goporax HaceneHHbIX NMyHKTOB.

HacTtoawwun ceog npaeuimt He pacnpocTpaHAeTCA Ha NpPOoeKTupoBaHME MOCTOBbIX COOpy)KeHMVI Ha
XerJe3HbIX goporax n NIMHNAX metTponosfimTeHa.

2 HopmaTtuBHbIe CCbIJIKU
B HacToswwem cBoae npaBun NCNonb3oBaHbl HOPMATUBHBIE CChIMKU Ha criefyoLlme AOKYMEHTbI:

CI 35.13330.2011 "CHwuI1 2.05.03-84* MocTbl n Tpy6b!"

CIT 63.13330.2012 "CHwulIl 52-01-2003 BeTOHHble M Xene3o0eTOHHble KOHCTPYKUMU. OCHOBHblE
nonoxexHus"

MpumeyaHwne - MNpy NONb30BaHWMN HACTOSALWMM CBOAOM MpaBwun Lenecoobpas3Ho NpoBepUTb AeNcTBre
CCbINTOYHbIX CTaHA4ApPTOB (CBOAOB MpaBui W/Knu knaccmdmkaTopoB) B MHPOPMaLMOHHOW cucteme obLuero
nonb3oBaHMst - Ha oduuManbHOM CcanTe HauuoHanbHOro opraHa Poccunckon degepaumm no
CTaHgapTusaumMm B ceTu VIHTepHeT WM Mo exXerogHo u3gaBaemMomy WHAOPMAaLMOHHOMY YkasaTenio
"HaumoHanbHble cTaHgapThl", KOTOPbIA OMNyGNMKOBaH MO COCTOSHWMIO Ha 1 AHBapsA Tekywlero roga, v no
BbIMyCKaM €eXeMeCH4YHO M3gaBaemoro WHdopmaumoHHOro ykasatens "HauwoHanbHble cTaHgapTbl” 3a
Tekywmn roga. Ecnvu 3ameHeH CcCbinoYHbIV CTaHaapT (GOKYMEHT), Ha KOTOpbIN AaHa HeaAaTMpOBaHHas CCbINKa,
TO pPeKkoMeHOyeTCs UCMOoNb3oBaTb OEWCTBYIOLLYIO BEpPCUMI0 3TOro cTaHgapTta (OOKyMeHTa) C yyeTom Bcex
BHECEHHbIX B [aHHYl0 BEpPCUI0 M3MeHeHu. Ecrnn 3ameHeH CCbINoYHbIM CTaHAapT (GOKYMEHT), Ha KOTOopbIv
AaHa gaTvpoBaHHasi CCbiflka, TO pPeKOMEeHAYyeTCs MCMoNb3oBaTbh BEPCUI0 3TOrO CTaHAaapTa (OOKyMeHTa) C
yKasaHHbIM BbllLE rofoM YyTBepXaeHus (NpuHaTus). Ecnn nocne yTBepXAeHWs HacTosWwero craHgapTa B
CCbIIOYHbIA CTaHAApPT (OOKYMEHT), Ha KOTOpbIi AdaHa AaTupoBaHHAs CCblflka, BHECEHO W3MeHeHue,
3aTparvBatoLLee NorfoXeHne, Ha KOTOpoe AaHa CCbiflka, TO 3TO NOSIOKEHWEe PeKoMeHAyeTcs NpumMeHaTb 6e3
yyeTa AaHHOro nameHeHus. Ecnm ccbinoyHbin cTaHaapT (OOKYMEHT) OTMEHeH 6e3 3aMeHbl, TO NOMoXeHue, B
KOTOPOM JaHa CCbifika Ha Hero, pekoMeHAyeTCs MPUMEHATb B YacTW, He 3aTparuBalollen 3Ty CCbIIKY.
CeegeHvs O OencTBuMu CBOAOB MpaBuil MOXHO npoeeputb B PepepanbHOM WHEPOPMAUMOHHOM dhoHae
TEXHUYECKNX PerfnameHToB 1 CTaHOapTOB.

3 TepMuHbI n onpepeneHus
B HacTodwem cBode npaBunl  MPUMEHEHbl  crniedylolwme TEPMUMHbl C  COOTBETCTBYHOLLUMMU
onpeaeneHnsamMu:

3.1 3arpyxeHuWe MOBEPXHOCTU BAUAHUA: [louck HebGnaronpUATHLIX PACMONOXEHUA BPEMEHHbIX
MOOBWXKHBIX HArpy3oK Ha MPONIETHOM CTPOEHWM MOCTa W, COOTBETCTBYIOLLMX 3TUM PacrnonoXeHUsM,
3KCTpeMarbHbIX 3HAa4YEHNI PaCYETHON BENNUYUHBI (YCUNKS, NEPeMELLEHNS U T.4.).

3.2 MOMEHT 3aMblKaHusi cTanuM M GeToHa: Hayano coBmMecTHOW paboTbl cTanbHoW Ganku wu
Xene3o0eTOHHOW MMNTbLI NPOEKEN YaCcTU. YCINOBHO CUMTAOT MOMEHT, Korga NpOYHOCTb OeToHa gocturaet
30% pacyeTHOW NPOYHOCTN.

3.3 NoBepxHOCTb BAUAHUA: OYHKUMS, 3HAYEHWUSIMU KOTOPOW SBMSOTCA ycunus (Unu gpyrue
KOMMOHEHTLI HanpsXkKeHHO-Ae(OPMUPOBAHHOIO COCTOSIHWSI) B 3aaHHOM TOYKE MPONETHOTO CTPOEHUs B
3aBMCHMOCTU OT MONOXEHUSI NepeMeLLaeMon eAMHUYHOW BEpTUKanbHOWM cunbl. 3agaetcs TabnuyHo B BUAE
MaTpuLbl annnvkaT, BeKTop-cTonbLa abcumnce u BEKTOP-CTPOKM OpAUHAT.

3.4 camopa3sorpeB 6eToHa: [loBbileHNe TeMnepaTypbl O€TOHa B NpoLecce TBEPAEHUS BCneacTene
OK30TEPMUN LIEMEHTA.

3.5 cTanexene3o6eToHHbIM MOCT: MOCTOBOE COOpYXEHWe CO cTarnexene3o0eToOHHbIMU
NponeTHbIMN CTPOEHNAMMN.

3.6 cTanexene3o6eTOHHbIe npoJsieTHble CTPOEeHUA: rlpOJ'IeTHbIe CTPOEHNA MOCTOBbIX COOpy)KeHI/II7I,
Y KOTOPbIX OCHOBHblEe HecCyllne 3J1IeMEHThI (FJ'IaBHbIe 6an|<|/|) COCTOSIT M3 CTalnbHbIX W Xene3o0b6eTOHHbIX
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3aneMeHToB, paboTalLLnX COBMECTHO.

3.7 Temnepatypa camopa3orpeBa 6eToHa: Pa3HoCTb Temnepatyp Mexay cTanbHonm 6ankon wu
»ene3obeTOHHON NNNTOM Npoe3Xen YacTu B "MOMEHT 3aMblkaHns" cTanu 1 6eToHa.

4 O6Lwme NonoxeHUs

4.1 PacyeTbl cTanexene3obeTOHHbIX MPOMETHbIX CTPOEHMIN aBTOAOPOXHBIX MOCTOB HeobxoavMmo
BbIMOMHATE C  KOMMMEKCHbIM  y4€TOM  CMedylLWmMX  KOHCTPYKTMBHO-TEXHOMOMMYECKMX  (DaKTOPOB:
nocnenoBaTenbHOCTU GETOHMPOBaHWS (MOHTaXa) NNUTbl NPOE3Xer 4YacTu, ycagkum n nondyyectn 6eToHa,
TpeLwnHoobpasoBaHusi, camopasorpesa 6eToHa B npoLecce TBEpAEHMUS, TeMnepaTypHbIX nepenagos Mexay
cTanbHOW N 6ETOHHON YacTsiMM NONEPEYHOrO CeYEHUS.

4.2 PacyeTbl cTanexene3obeToOHHbIX MPONETHbIX CTPOEHUA MOCTOB Ha MOCTOSIHHbIE Harpysku u
BO3JENCTBMS, a TaKkKe Ha TemnepaTypHble nepenabl AOMYCKaeTCsl BbIMNOMHATbL C MPUMEHEHUEM MNOCKNX
pacyYeTHbIX CXEM.

4.3 PacueTbl Ha BO3[deNCTBME BPEMEHHbIX BepTWKamnbHbIX HArpy3ok OT TpaHCmopTa M NeLexoaoB
criegyeT BbIMOMHATL C y4€TOM MPOCTPaHCTBEHHOW paboTbl KOHCTPYKUMKU. PekomeHayeTcsi, 0cOGeHHO npwu
pacyeTe KOHCTPYKLUMIA CIIOXKHOro ovepTaHus B nnaHe (KOCOYronbHbIX, KPUBOMMHEWHbIX U T.M.), MPUMEHSATb
METOAMKY NOMNYyYEHUS U 3arpy>KeHUs JIMHUA U MOBEPXHOCTEW BIIMAHWS YCUMUIN, HaNpskeHun, gedopmauuii n
nepemeLLeHnin C MOMCKOM HeBNaronpuATHOrO PacnorioXeHUs BPEMEHHbIX Harpy3oK Ha MPONETHOM CTPOEHMU
N pacyeTHbIX COYEeTaHMN Harpysok.

4.4 OueHKy CONpPOTUBMASEMOCTN HOPManbHbIX K MPOAOSIbHOW OCH MOCTa CeYeHun u3rnbaembix
cTanexene3obeToHHbIX 6anok HaCTYNneHUo NpeaenbHbIX COCTOSHUNW, a Takke pacyeTbl Ha BO3AeWNCTBME
ycagkm n camopasorpeBa GeToHa B npouecce TBepOeHUS PEKOMEHOYETCS BbIMOJHATb B COOTBETCTBUM C
npeanaraemon 0600LLEHHON METOANKOMN.

4.5 B ocHoBe OOOOLIEHHOW METOAMKMA NEXWUT pacyeT HOopMarnbHbIX CEYEHWA MO HEeNMHEeNHOWN
aedopmaumoHHor Mogenu [1], ncrnonb3yowen anarpammbl 4edOpMUPOBaHUSA (COCTOAHMSA) MaTeprarios,
COCTaBMAIOLLMX MOMNEpPeYHoe ceveHue cTanexene3obeToHHON Oarnku: KOHCTPYKLUMOHHOW cTanu, 6eToHa u
apmaTtypbl.

OTNMUMTENBHON OCOBEHHOCTBIO METOAMKU SIBNSIETCH UCMONb3OBaHME B pacyeTax Mo HEeNMHEWHOW
AedopMaLMOHHOW MOAENN B KayecTBe KpUTEPWUS MPOYHOCTM MpederbHbIX YCUIWUA, BOCMPUHUMAaEMbIX
cedyeHuemMm, a He npefenbHbIX OTHOCUTENBHBLIX Aedopmauui cornacHo Cl1 63.13330.

4.6 O606LeHHasa meToaNKa pac4yeTa HopMalibHbIX CeYeHnn n3rnbaemMbix 3NeMeHTOB 6a3|/|pyeTc;| Ha
NPUMEHEHUNN!

- YpaBHEHUI paBHOBECHS;
- TMNOTE3bl NIIOCKUX CEYEHUI;
- Avarpamm 4ecopMUpOBaHNsi MaTeprarnos.

Mpennaraemas MeToOMKa OPMEHTMPOBaHa Ha MpUMEHeHMe KomnbloTepa. B ocHoBe ee peanusauum
nexat BblYMCNUTENbHbIE MPOLEAYPbl YACNIEHHOIO MHTErPUPOBAHUSA, PELLEHUA UHTePMOoMNALNOHHOW 3adaqu,
HaXOXXOEHWUS! KOPHEN TPaHCLEHOEHTHbIX YpaBHEHWA.

4.7 B o6Lem crnyyae Ans oueHKU npefenbHbIX COCTOSIHMI ceYeHUin, HopMarbHbIX K NPOAOSNbHONM OCK
n3rmbaemoro snemeHTa, NPUMEHSIIOT TPU YPaBHEHUS] PaBHOBECUSI - PABEHCTBO HYIO CYMMbl BHELUHMX W
BHYTPEHHMX NPOAONbHLIX CUI U PABEHCTBO HYIO CyMMbl BHELLHMX W BHYTPEHHUX MOMEHTOB OTHOCUTENbHO
OBYX He napannenbHblX OCel, pacrnofnoXeHHbIX B TMMOCKOCTM cedeHusi. [pu  pacyeTe ceveHui,
CUMMETPUYHBIX OTHOCUTENIbHO MIOCKOCTU AENCTBUA BHELUHeN Harpysku, AOCTaTOYHO ABYX YypaBHEHWN, a
ANS pacyeTa LeHTparbHO CXaTbIX (PacTAHYTbIX) 3NIEMEHTOB - OHOTO.

4.8 CeueHusl, HopMarnbHble K MPOAONBbHON OCU 3NeMeHTa, B COOTBETCTBMU C TUMOTE30M MIOCKMX
CeYeHnin, OCcTarTCs NMIOCKMMU nocne AedopMUpoBaHNS anemMeHTa.

Ontopa gedopmaunin npeactasnaeT cobon NpuamMaTUYecKyto NOBEPXHOCTb, 0Bpa3oBaHHY UCXOAHOM
n pedopMmnpoBaHHOM NnockocTaMU. JIMHUS nepeceyvyeHns UCXogHorW u AedopMMpPOBaAHHOM MIIOCKOCTEN
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nonepeyYHoro cevyeHus SABNAETCS HyneBOW NUHUEN (HeWTparnbHOW OCbio), rae Aedopmaunm U HanpsXKeHus
paBHbl Hynto. [lpu npuMeHeHUU runoTesbl MMOCKMX CEeYEHUMN, I3MNopbl HOPMAribHbIX HaMNpsiKEHUN B
nonepeyHbIX cevyeHusax 6anku MoryT ObiTb NpeacTaBrneHbl Aguarpammamu (Mnuv cdparMeHTamu gvarpamm)
MPOCTOro PacTsHKEHMS-C)XaTuUsa MaTepuarnos, COCTaBMSAIOLLMX MONEPEYHOE CeYEHNE, C NIMHENHO N3MEHEHHBIM
MacwTabom gedopmauui.

4.9 Ouarpamma gedopMUpoBaHns NpeacTaBnsieT coGol 3aBUCUMOCTb MeXOy HanpsKEHUAMU & U
OTHOCUTENbHLIMK AedOpMaLMSIMU £ NPU PacTsKEHUK-CXXaTUU MaTepuana

o= f{g).
ﬂmarpammy ,Cl,eq)OpMVIpOBaHVIH Ona KaXxgoro matepunana npenctaBndaloT B aHanMtTn4eckom smnge ninn B
Bunae BEKTOopa

O =1{101.8.02,89,..,0,,8n},

roe # - KOnmMyecTBO TOYEK AuarpamMmbl.

4.10 B obwem crniyyae B kadecTBe pacHeTHOW AnarpaMmMbl COCTOSIHUA GeToHa, onpeaensioleln CBs3b
MEXOY HanpshKeHMsIMM M OTHOCUTENbHbIMKM AedopMaumsamMu, UCMNONb3ylT napabony € Hucnagatollen
BETBbIO, YpaBHEHWNE KOTOPOWN MMEET BUA,

= £ :
R " lag
O = A
? Hy Zp @)
1+ _EEJD_E —_—
£y Za0]

roe Ty - HanpsbkeHus B 6eToHe, Ma;
23 - oTHocUTenbHaa Aedopmaumsa 6etoHa, Mlla;

E}, - HavanbHbI Moy b ynpyrocTtn, MMa;
& - pacuyeTHoe conpoTuBnenne 6etoHa, Mla;

EEJD - npeaenbHaa OTHOCUTENbHasA ,u,ecbopmau,vm OeToHa npm ogHOOCHOM BO34EeNCTBUU (KOHCTaHTa).

B I'Ipl/IBe/J,eHHOIZ BbllLl€ 3aBUCMMOCTU B Ka4yeCTBe pacHeTHOro conpotmBiieHuUs GeToHa & ncrnonb3ytot

Ay, R,g,,sg,. . By, R,g,f, ser TIPU pacyeTax Ha cxkaTue Mo npeaerbHbIM COCTOSIHUSIM MepPBOI 1 BTOPOM rpynn u
npu pacyeTax Ha pacTsKeHue.

B pacueTax Ha AeicTBME ANUTENbHbLIX Harpy30K BMECTO HavarnbHOro Moayns ynpyroctu £jcneayet
Mcnonb3oBaTh MoAynb Aedpopmauun & , onpedensemslii no opmyne:

E:EEJ "f':1+q:'cr:'v 2

roe .. - KOadUUMEHT Non3yyecTu.

4.11 [onyckaeTcsi NPUMEHATb B pacyeTax pguarpammy AedOopMUpOBaHUSA cxkaTtoro 6eToHa,
COCTOSILLYI0 U3 Napabonmyeckoro 1 NpsiMOYrosIbHOrO y4acTKOB.

YpaBHeHue napabonuyeckoro parmeHTa gnarpamMmmel UMeeT BUA

oy = [(1- (1- 5 /£40)° 1R, 3)
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roe g - OTHocuTenbHasa aedopmauns 6etoHa, pasHasa 0,002 npu kpatkoBpemeHHoM gencteumn u 0,0035

npy ANUTENBHOM AEACTBUN Harpy3Ku.
4.12 [JedbopmmnpoBaHne KOHCTPYKLMOHHOW CTanu u apmMatypsbl, SOMycKaeTcsl OnUCbiBaTb C NOMOLLbLO
anarpammebl [NpaHarns:

o, ={4,-e,—R,-RIE,—R R IE R, e, R},

roe £ - KonuyecTBO TOYEK AuarpamMmbl;

K, - pacuyeTHoe conpoTuBrieHne ctanu (4ns nepeoil UnyM BTOPOM rPynMbl NpeaerbHbIX COCTOSHIM),
Mna;

E_ - mogynb ynpyroctu ctanu, Mra;

£, - npedenbHas oTHocuTenbHas aedopmaums ( £, = K,/ &, +0,006 - ana KoHcTpyKuMoOHHOM

ctann, £; =0,025 - ana HeHanpsiraemoun apmarypbl).

4.13 Tlpegnaraemass 0000WleHHass MeToAoMKka pacyeTa HoOpMalnbHbIX CeYeHUn Kn3rnbdaembix
cTanexene3obeToHHbIX 31IEMEHTOB 6a3npyeTcs Ha cnedyoLwem YTBepXKOeHUN.

Ecnv npum pacyete u3rnbaembix 6Ganok MPUMEHSAIOT rUNOTe3y MMOCKMX CEeYEeHUA W K3BeCTHa
OpVieHTaunsi HEWTPanbHOM OCK, TO OTHOCUTENbHOW AedopMaumn (HanpsXKeHUo) B MPOWU3BOSIbHOW TOYKe
NoNepeyHOro CeyeHnsi, HoOpMarsnbHOMO K MPOAOSIbHON OCKM Bankv, MOXeT ObiTb OAHO3HAYHO MOCTaBrieHa B
COOTBETCTBME 3Mopa OTHOCUTENbHbIX AedOopMaL i (HOPMarbHbBIX HANPSXKEHWIN) B STOM CEYEHUN.

MaTtemaTnyeckn 3agadva OTbICKaHWs 3MHOPbl OTHOCUTENbHbBIX Aedopmauunii CBOAMTCH K BblGOpy u3
My4yka MMOCKOCTEW, MPOXOAALIMX Yepe3 3afaHHyl0 TOYKYy M napanmnenbHblX 3aJaHHOMY HarnpaBeHUto
HeWTpanbHOW OCK, Takol MIOCKOCTU, KOTopas yA0BMNETBOPSIET YCNOBUSM pPaBHOBECHS.

414 anI CUMMETPUYHOM n3rmbe cunosasi MNIOCKOCTb npoxogunuT 4epes TMJI0CKOCTb CUMmMeTpumn
ceyeHund, HanpaBlieHne ee CbVIKCVIpOBaHO n HeVITpaﬂbHaﬂ OCb nepneHauKyndpHa cunosol nnockoctu. B
3TOM Crlydae npoCTpaHCTBEHHadA 3afa4da MOXeT OblTb CBedeHa K MIIOCKOW, T.e. BMECTO paccMoTpeHunsa
CUNOBOW MJIOCKOCTM, MNSTIOCKOCTEN Ll,e(*)OpMVIPOBaHMFI n ﬂOBerHOCTeIZ HaI'IpFI)KeHI/Iﬁ MOXXHO OrpaHun4nTbCA
paccMmoTpeHneM crnenoB nx nepecedeHusa C NIOCKOCTbO CevYeHnd.

Onpa OTHOCUTENbHBLIX AedopMauun npeacTaBnseT coBON MPsSMY0 NWHUIO, NpUHaAnexallyl K
Ny4Ky NPsIMbIX, PACMOMOXEHHbIX B NIIOCKOCTM CEYEHUS U NMPOXOASALLMX Yepes 3afaHHY TOYKY (NOonc nyyka
NpsiMbIX).

4.15 B kauyecTBe nosoca MoxeT GbiTb BbiGpaHa Npou3BonbHaa Touka. Kak npasuno, BbiGop nosntoca
obycroBneH HasHayeHMeM BbINONHsAemMoro pacyeta. [Mpyu pacdeTe cTanexenes3oBGeTOHHOro ceuvyeHusl Mo
MPOYHOCTM B KayecTBe Moroca LienecoobpasHo UCMomb3oBaTh TOUKY, NpUHaanexallyo Hambonee cxxaTomy
OT BHeLLHe Harpy3ku BOJNOKHY CeYyeHusi C OTHOCUTEeSNbHOWM AedopMaLueit, paBHON NpeaenbHOMY 3HAYEHUIo
OTHOCUTENbHON AedopManumn 6eToHa Npu CxXaTuu.

Mouck antopbl OTHOCUTENBHBLIX AedopMaL i (MPAMON NIMHKUK, NPOXOASLLEN Yepes MOSoC) CBOAUTCS K
onpeaeneHunto COOTBETCTBYIOLLEN OTHOCUTENBHOM Aecopmanum BO BTOPOM (CONPSXKEHHOM) TOYKE.

B kayecTBe conpsiKeHHOW MOKeT BblTb UCMOMb3oBaHa MPOM3BOMbHAA TOUKa MOMEPEeYHOro ceveHus,
He coBnagaiowias ¢ nomocom. MNpu pacyeTe cranexesie306eTOHHONO cevyeHust Mo NPOYHOCTM B KayecTse
COMPSKEHHOW LienecoobpasHo UCMosb30BaTb TOUKY, COBMadatoLLyto C HUXHel donbpoli 6anku.

4.16 OtHocuTenbHyl0 AedopMaLumio B CONPSXKEHHOW TOYKE HaxoAsaT C MpUMEHEHMEM YypaBHEHUA
paBHOBECUS, OTPAKAIOLLENO YCIIOBME PABEHCTBA HYIO CYMMbl NPOEKUNIA BCEX BHELLUHUX U BHYTPEHHUX CUI
Ha NPOAOMbHYO OCb NEeMeEHTa.

[nsa peweHusn ypaBHeEHUS NPUMEHSAIOT "(PyHKUUIO paBHoBecKs"
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h H n
F=lchdr+ [ophydz+ 30,5+ N
0 h / ’

1=

(4)

roe z - opavHaTta B HanpaBreHUn, HOpMarnbHOM K HYyNeBOM NMHUU;
J1, H - pa3Mepbl CTanbHOro U cTanexene3obeToHHOro CeYeHWU Mo HanpasneHuo, HopManbHOMY K

HyneBOW NUHUNU, M;

T, , Op- HanpspkeHus B ctanu u 6eToHe, MlMa;

&5, Iy - wupyHa cTanbHOM U GETOHHOM YacTel CTanexene3o6eTOHHOTO CeYEHNs, M;
# - KONMMYECTBO apMaTypHbIX CTePXHEN;

T - HanNpsbKeHWe B apMaTypHOM cTepxHe, MIa;

;- nnolaas apmMaTypHOro CTEPXHS, M 2 ;

N7 - BHEWHAa npogonbHasa cuna, MH.

¢'yHKU,I/IFI paBHOBECUA onpeaeneHa n nveet €ANHCTBEHHbIN KOpEeHb Ha OTpe3kKe [EEJ,;I_.:.!'E rE.s,uff], roe

Ep uff, Tsul - NPEAENbHbIE 3HAYEHNSI OTHOCUTENbLHOI AecdopmaLnm cxaToro 6eToHa v pacTAHYTOI cTanu.

4.17 AprymeHTOM (PYyHKUUM paBHOBECUS SIBRSIETCA OTHOCUTESNbHast AedopmMaums B COMNPSKEHHOMN
TOYKe, @ 3HAaYEHMAMN - 3HAYEHUSA PaBHOLEWNCTBYIOLLEN BHELIHMX U BHYTPEHHUX MPOJOSbHLIX cun. Vickomoe
3HayeHne OTHOCUTENbHOW Aedbopmauny B COMPSKEHHOW TOYKE, COOTBETCTBYHOLLEE TOYKE MepeceyeHus
rpadmka yHKUUM paBHOBeCUs C ocbio abcumucc, onpegensaT MTepauuoHHbIM METOAOM AeNeHUst oTpeska
nononam; nNpu 3TOM 3Ha4YeHUs PYHKLUN Ha KaXKOOM Liare utepalmm BbIYMCNAT C MPUMMEHEHMEM guarpamm
JedopMmnpoBaHuUs MaTepuaros.

4.18 Tlocne oOTbICKaHWs 3nopbl AedopMauuin, ONUCbIBAEMOW OBYMSA TO4YkamMu - MOSIOCOM C
KoopauHaTamn Zp.En M CONPSKEHHON TOYKOW C KOOpAWHATaMu Z..EZ., OTHOCUTENbHYH Aedopmauuio B
NPOV3BONbLHOM TOYKE NOMEPEeYHOro ceveHns onpeaensioT no dopmyne

B =5 HiEp — 8.z — 2. Mzy —2,). (5)
419 [Ons onpegeneHvus HanpsokeHWss B NPOU3BOMbHOM  TOYKE MPUMMEHSAT  guarpammbl
pedopMupoBaHns Ty = fIEs ).

N3rmbatowmii MOMEHT, BOCMPUHMMAEMbIN CEYEHNEM CTanexene3obeToOHHOro anemMeHTa, onpeaensitoT
C NOMOLLbIO NPOLEAYPbl YUCIIEHHOIO NHTErPUPOBaHNs No opmyre

h H n
M= .[Gsbsz':fz + ,[GEJE:'EJZ‘ITE +Z G:'uﬂ'zz' ) (6)
0 h i=

Takum obpasom, 3agaBLUMCb MOMOCOM (KOOPAMHATOM M 3HAYEeHWEM OTHOCUTENBHOW Aedopmauunn),
onpegensaT anpy gedopmaunii, COOTBETCTBYIOLLYK €1 3MpY HaMPsKEHUM U n3rnbatowmii MOMEHT,
BOCMPUHMMAaEMbI CeYEHNEM.

5 Harpy3ku n Bosgencreus
5.1 PacueTbl cTtanexene3obeTOHHOro NPOSIETHOrO CTPOEHUSA criefyeT BhINOMHATL NocnegoBaTenbHO
Ha Harpysku 1 BO34eNCTBUS Pa3fIUYHbIX BUOOB C YHETOM U3MEHEHWNS )XECTKOCTM KOHCTPYKLUMM B NpoLecce ee
BO3BedEHUss (CTagUMHOCTM) C  HaKOMfIeHMEeM W MNocregyolwmM  CyMMUPOBaHMEM  pes3ynbTaToB.
KoathumumneHTbl coveTaHuii K BpEMEHHbIM Harpyakam 1 Bo3gencTBUSM crnefyeT npuHMMaTth B COOTBETCTBUM
¢ CIM 35.13330.
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5.2 PacueTbl cTanexene3obeToHHOro NPONEeTHOro CTpOEeHUA crneanyeT BbINOJIHATE Ha Harpyskm u
BO34€eNCTBMS cnenywwnx snaoB:

- Harpy3km oT Beca MeTaJ'IHOKOHCprKLJ,VIVI;

- Harpysku OT Beca NNUTbl MPOE3KEN 4YacT C y4yeToM MocnefoBaTenbHOCTU OGeTOoHMpPOBaHUS
(MoHTaxa);

Harpys3km OoT BeCa MOCTOBOIO MNMOJI0THA;

BpeMeHHble NoABMXXHbIe HAarpy3km OT TpaHCNopTa U newexoaos;

BO34ENCTBMSA OT ycaaku 6eToHa;

BO34eNCTBMUS OT nonsy4yectu 0eToHa;
- BO3OencTBus OT camopasorpesa OeToHa B npouecce TBepaeHuA;

- BPEMEHHble BO3AENCTBMS OT TeMnepaTypHbiIX MepenagoB Mexay CTanlbHOM U >xene3obeToHHOM
yactamMu ctanexerne3obeToHHON banku.

K MOCTOsIHHbIM OTHOCSIT BCE MNEPEYUCIIEHHbIE Harpy3kM W BO3AEUCTBUSI, KPOME TPaHCMOPTHbIX W
TeMnepaTypHbIX.

5.3 Ha Harpy3ku oT Beca MeTanfnoKOHCTPYKLMI Ganku paboTatoT cTanbHbIM CEYEHNEM.

Harpy3K|/| OT BeCa MnTbl npoe3>+<e|7| 4Yactn BOCMPUHUMAOT Oanku, cocrosime u3 cTanbHbIX U
cTanexene3o0eTOoHHbIX Y4aCTKOB, COBOKYMNHOCTb KOTOPbIX B MNpoLecCe COOpPYyXEeHUA MJNTbl NOCTENEHHO
MEHSIeTCH - OT CTanbHOWM A0 cTanexene3obeToHHON KOHCTPYKUUN.

OcrtarnbHble Harpys3km 1 BO34eNCcTBMA banku BOCNpPpUHNMaKT crtanexene3obeToHHbIM CEeYEHNEM.

5.4 B HepaspesHbIX MPOMeTHbIX CTPOEHUSIX pacyeT Ha BO3OEWCTBMA OT Yycadku, Mnonsyyvecty,
camopasorpeBa M TemnepaTypHbIX MepenagoB OCyLecTBNAwT B ABa dTana. CHayana paccuvTbiBaloT
obbemniowee paspesHoe MpofneTHoe CTPOeHue, MOoMydYeHHoe nyTemM YCMOBHOro otbpacbkiBaHus
NPOMEXYTOYHbIX OMNOP W NPUHMMaeMoe B KadeCTBe OCHOBHOM CUCTEMbl MeToda curn. B nonepeyHbix
CEeYEHUsIX pa3pe3HOoro NMporieTHOrO CTPOEHMS ONPEeAEnsoT HamnpsiKeHUs U KPUMBU3HBLI. 3aTemM, C NOMOLLbIO
NOMNy4YeHHbIX 3HAYEHUN KPUBU3HbI, pacKpbiBalOT CTAaTUYECKYl0 HeonpeaenuMmocTb. HanpsokeHus nepsoro u
BTOPOro 9TanoB CyMMUPYIOT.

5.5 Cnepyet paccmaTtpusaTb TpU BUa codeTaHUN Harpy3oK U BO3OEeNCTBUN:

- NMOCTOSIHHbIE M BpPEMEHHbIE OT TpaHCMopTa WU MewwexonoB C KO3(MULMEHTOM COMETaHWUIA, paBHLIM
eavHuUE;

- MOCTOSIHHbIE, BPEeMEeHHble OT TpaHcrnopTa U newexofos ¢ kKoadduumeHtom 0,8 U BpeMeHHble oOT
TemnepaTypHbIX Nnepenagos ¢ Koadduumnertom 0,7;

- MOCTOSIHHbIE, BPEMEHHbIE OT TpPaHCMopTa M newwexonoB ¢ koadduumeHTom 0,7 1 BPEMEHHbIE OT
TemnepaTypHbIX nepenagos ¢ koadduumneHtom 0,8.

6 YuyeT nocnegoBaTenbHOCTU 6eTOHMPOBaHUA (MOHTaXa) NAUTbI NPoe3XeWn YacTu

6.1 CoBpeMEHHbIE KOHCTPYKUUWN cTanexene3obeToHHbLIX MPOMETHbIX CTPOEHUA MOCTOB COOPYKatoT
nyTeM MOHTaxa CTanbHbiX 6anok n nocnegyowero 0eTOHNMPOBaAHUSA (MOHTaXa) XXene3o0eTOHHOW MNNTbI
npoesxen Yactu. B npouecce cBoero Bo3BedeHUs cTanexene3obeToHHOe NpPorieTHOe CTpoeHMe NMpoxXoauT
Heckonbko cTagui. OCHOBHbIX CTagun - ABe: HadanbHas (ctagus 1), korga 6anka BOCNPUHUMAET Harpy3sku
CTanbHbIM CeyeHneM U KoHevHad (ctagus |l), Ha «koToponm 6Ganka paboTaeT npuBegeHHbIM
(cTanexxene3obeTOHHbIM) CEYEHNEM.

B cnydae, korga npouecc 6eTOHMPOBaHWS NNWUTLI OCYLLECTBAAOT He cpasy ("MrHOBEHHO") Ha BecCb
MOCT, a NMOCTENEeHHO AUCKPETHLIMW NOPLUMAMM (3aXBaTKaMu), KECTKOCTb MPONETHOrO0 CTPOEHUS N3MEHSAETCA
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nocne 6eTOHI/1pOBaHI/1H Kaykgown 3axsaTtku. B pac4yeTax Ha BO34ENCTBUS Harpy3okK OT BeCa MNIInNTbl, onany6|<14 n
BCnomoraTtesibHbIX yCTpOI7ICTB ana 6eTOHMpOBaHMﬂ cnenyet paccMmatpuBaTb (C no3nunn nNpunoXxeHmna u
BOCNpPUATUA Harpy3ok OT BeCa ninTbl U BecCa onany6|<v|) NPOMEXYTOYHbIE CTagun, NpU KOTOPbIX 4YaCTb
NpoJ1IEeTHOIro CTpoeHua ctalribHad, a agpyraa 4actb - cTtanexene3obeToHHas.

6.2 Cnyyan, korga OeTOHMpOBaHME MAWTHI MNPOE3KEN YacTu BCEro MPONIETHOrO CTPOEHUs
OCyLLEeCTBNAETCA 3a OAMH npuemM (Mny nocrneaoBaTernbHOCTb GETOHMPOBAHWUS He MPUHUMAETCs B pacyer)
Oyaem HasbiBaTb "HyneBbiM BapMaHTOM" 6EeTOHMpPOBaHKSI.

I'Ip|/| HyneBOM BapuaHTe 6eTOHI/IpOBaHI/IF| Harpys3ka OT BeCa ninTbl npoe3>|<e|7| 4acTn UelmIMkom
nepegaeTca Ha MmeTanimyeckyro KOHCTPYKLUUKO NPONEeTHOro CTpoeHUA B nNpennonioXeHun, 4To ©eToH Ha 3aTon
CTaann He BKIo4YaeTCAa B pa60Ty.

6.3 B cnyyae, korga 6eToHMpoBaHMe OCYLLECTBNASETCS B HECKOMNbKO 3TanoB, 6€TOH paHee YnoXeHHbIX
CbparMeHTOB NNUTbI BKNKOYaeTCA B BOCNPUATUE HArpy3oK OT BeCa y4acCTKOB MIINThI, 6€TOHI/IpyeMbIX no3axe.
Mpn 3TOM B pacyeTax criedyeT yduTbiBaTb PAaCMOfiIOKEHUE UM OYEPEAHOCTb HE TONbKO GEeTOHMPYEMbIX
dparMeHTOB MNWUTbI, HO M Y4aCTKOB MPOJSIETHOrO CTPOEHWUS, Ha KOTOPbIX yCTaHaBnvMBaeTcsi (CHUMaeTcs)
onany6ka u apyrue, conytcTaytowme 6eToHHbIM paboTam, BcnomoraTenbHble 06yCTpoicTBa.

6.4 [Ona dopmanbHOro onucaHusi npouecca OeTOHUpoBaHUS L B MCXOOHOW WHopMaumm K
KOMMNbIOTEPHOMY pacyeTy MPUMEHSIOT MepapXMYeckyto CTPYKTYpy: BapuaHTbl OeToHMpoBaHusa [, aTansbl
BGeToHMpoBaHMa &, y4acTku (3axBaTku) 6eToHnpoBaHmsa [ .

6.5 YyacTok GeToHMpoBaHUSI - HenpepbiBHbIA parMeHT MPONETHOro CTPOoeHusi, GeToHMpOoBaHWe
KOTOPOrO OCYLUECTBMsSieTcA 3a oauvH npueM. bBonee TouyHoe onpegeneHve MoHATMSA  "y4acTok
GeToHMpoBaHUS" CBSI3AHO C MPOLECCOM MPUMOXKEHUs (CHATUS) Harpy3ok BO Bpemsi YCTPOWMCTBa MUThbI
npoesaxeit YacTu, B TeYEHNE KOTOPOTO KECTKOCTb NPONETHOIO CTPOEHUS NpeanonaraeTcsi NOCTOSHHOWA.

B kayectBe yyacTka 6ETOHMPOBAHMA MOXHO WMCMONb30BaTb HE TOMbKO OGeToHupyembli parMeHT
NAWUTbI, HO W y4acTOK MPOSIETHOrO CTPOEHUs, Ha KOTOPOM CHMMaeTcs (ycTaHaBnuBaeTcs) onanybka wnu
Apyrve BcnomMorarterbHble 00ycTponcTBa Ans Npons3soacTesa 6€TOHHbIX paboT.

YuyacTok GeToHMpoBaHWsA {7 xapakTepusyloT Tpu napameTpa - KOOpAMHaTa yvactka Y , AnvHa
ydyactka [, M 3HayeHue CHUMaeMown (NpuknagbiBaeMon) Harpysku o

U={X.Lgq}.

6.6 lNog artanom 6eTOHVIpOBaHVIFI NMOHNMAKT COBOKYMNMHOCTb OAOHOBPEMEHHO 66TOHMpyeMbIX mnn
3arpyxaembix - pasrpy>xaembiX y4aCTKOB NPOJSIETHOIo CTPOEHUA.

Ons cbopmaanoro onucaHuA aTtana 6eTOHI/IpOBaHI/IFI NMPUMEHAIOT BEKTOP

E={nX,L.g. X0, 00,90, . 4. Ly gn ),

rae # - Konn4ecTtBO y4acCTKOB 6eTOHVIDOBaHI/IF| Ha 3Tane.

6.7 BapmaHT nocrnegoBaTesibHOCTU 6eTOHI/IpOBaHl/IF| npencrasndaeT cobon COBOKYMNHOCTb 3Tanos
66TOHI/Ip0BaHI/IF|I

F=im, BB, LB, T

rae #% - KONMYeCcTBO 3TanoB 6eTOHMPOBaHWS.
B pasBepHyTOM BuAe BapuaHT nocnenoBaTenbHOCTM OGeToHMpOBaHUS MOXeT OblTb onucaH C
MOMOLLbIO BEKTOpA:!

V= {mﬁgl=X11=L11=q11=---=X1,n1=£'1,n1=g1,n1=---=Hm=Xm1=Lm1=qm1=---=Xm,nm=£m,nm,gm,nm} .

6.8 ns BapuaHTa nocrneanoBaTesibHOCTU 6eTOHMpOBaHMﬂ nnTbI npoe3>|<el71 4acTun, cocTtodllero m3
#2 9TanoB, HEO6XOOMMO BbLIMNONHUTL ## NOCNeAoBaTENbHbIX pac4yeToB NpPoOJieTHOro CTpoeHunda (Ka)l(ﬂ,bllz pa3

CO CBOEM »EeCTKOCTblO) C oOnpedenieHNemM YCWUMUIA, MNepeMeLleHWid, HanpskeHun U nocrneayolunum
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CyMMunpoBaHMeM pesynbTaToB.

6.9 lMpu coopyXeHun NNUTbI NPOE3XKen YacTu cTanexene3obeTOHHOro MocTa C UCMNOMb30BaHMEM
CbeMHOW onanybkn pekoMeHayeTCcsl MPUMEHSATb CreayoLnii NopsaoK ONUCaHUS pacyeToB Ha BO3OencTBme
Harpy3ok oT Beca NinTbl 1 onanyoku.

B npouecce nepBoro pacyeTa K cTanbHON KOHCTPYKUUM MPUKIaablBaeTcs Harpyska oT Beca NiuTbl U
onanybky Bcex y4yacTKoB MepBoro 3Ttana OeToHWpoBaHus. Bo BTopom pacyeTe B KOHCTPYKUMM C
M3MEHMBLUENCS XECTKOCTbIO CHMMAlOT Harpysky OT Beca onanyOku BcCex y4yacTKOB MNepBoro aTana
GeToHMPOBaHUS U MPUKIAAbIBAOT HArpysky OT Beca NnuTbl U onanyGKu y4acTKoB BTOporo atana u 1.4. B
nocrieqHem pac4yeTe CO CTanexene3obeTOHHON KOHCTPYKLMU MPONETHOrO0 CTPOEHMUSI CHUMAIOT Harpysky oT
Beca onany6Ku y4acTKoB nocneaHero atana 6eToHMpPoBaHMS.

6.10 MNpwu BbIGOPE paumMoHanbHOW nocrnegoBaTeNnbHOCTM BETOHMPOBaHWSA crieQyeT paccMaTpuBaTth U
oLleHMBaTb HECKONBbKO BapuaHToB. Kak npaBunio, CTPYKTypa MCXOO4HOW MHGOpMaLIMmM K pacqeTy MMeeT Bua;

E={k00, V),

roe j- - KONM4ecTBO paccMaTpvBaeMblX BapuvaHToOB OETOHMPOBaHWS Xene300EeTOHHOW MMUTbl NPOoe3XKen
yacTu.

6.11 lNMpumeHeHne B cocTaBe UCXOOHON MHGOPMaLMKM K KOMMbIOTEPHBIM pacyeTam npeacTaBfeHHON
CTPYKTYpbl OMucaHusi npouecca O6eTOHMPOBaHMA Kene3obeTOHHOW NNUTbl MO3BOMSIET OpPraHn3oBaTb
HenpepbIBHbIA MPOLECC BbIMUCIIEHUA W NpPeAcTaBreHne pe3ynbTaToB pacyeToB B copme, yoobHow Ans
aHanu3a pesynbTaToB M BbIOOpa paunoHansHOro BapmaHTa.

7 YyeT obpa3oBaHuA TpewWwmH

7.1 OG6pasoBaHne ” packpbiTMe mnonepeyvHbIX (MO OTHOWEHUI K OCM MocCTa) TpewuH B
Xene3obeToHHOW MnMTe npoeakew YacTu nod BO3AENCTBMEM MOCTOSHHbIX W BPEMEHHbIX Harpy3ok
BbI3bIBAET nepepacnpeaeneHne cunoBbix DakTOpoB B CTanexene3obeToOHHON KOHCTPYKUMM, MOBbIWIAET ee
0edopmMaTMBHOCTb, CHMXaeT CnocOOHOCTb TPECHYBLUMX CEYEHUN COMPOTUBMATBCA  HACTYMMEHWUIO
npeaenbHbIX COCTOSHUNA.

7.2 B pacuetax cranexene3obeTOHHbIX MPONETHbIX CTPOEHMI MOCTOB 06pa3oBaHue U packpbiTue
nonepeYHbIX TPelMH B PacTAHYTON Xerne3o0eTOHHON NnuTe credyeT Y4YuTbiBaTb NyTeM U3MeHeHus ee
)KECTKOCTU Ha yYacTkax ¢ TpeLHaMu.

B pacueTtax, Ha y4acTkax Cc TpelumHaMn Ha3Ha4varT NOHWKEHHYIO XEeCTKOCTb pacTsHyTon nnuThl. MNpu
HanMuMM nNpoaonbHOW paboyen apMaTypbl XECTKOCTb TPECHYBLUEN MNAWTbl crnegyeT NpuHMMaTb PaBHOW

oA, MW rge B, A,- mogynb ynpyroctu v nnowagb apmartypbl, W - KO3(PULMEHT, yYMTLIBAKOLLMI

BOBNeYeHne 6eToHa Mexay TpewuHamu B paboTy Ha pacTsbkeHWe U NPUHMMaeMmblii B COOTBETCTBUM C
Tabnuuen 9.2 CI 35.13330.

anBeﬂeHHyIO K CTann >XeCTKOCTb cTanexene3obeToHHbIX CeYeHun, pacnonoXeHHbIX Ha y4YacTkax C
TpewmnHamMn, BbIHUCIAKT C YH4ETOM CHUXKEHUA XECTKOCTU NINTbI.

7.3 Ona yyeTa BNMSHUA TpelmMHOOOpa3oBaHMs Ha nepepacnpeneneHne CUroBbIX (PakTOpoB B
cTanexenes3o6eToHHON KOHCTPYKLUMN pEKOMEHAYETCA NPUMEHSATL CNeayoLwniA NopaaoK pacyeToB.

CHayana pacyeTbl cTanexene3obeToHHOro NpPONieTHOO CTPOEHUSA BbIMOMHAKT 6e3 yYeTa TPEeLLUMH,
HasHauMB XecTkocTb npu marmbe £, Iy, roe E; - mMogynb ynpyroctu KOHCTPYKUMOHHOW cTamu, a I -
MOMEHT MHepLIMKU Npu n3rnée ctanexenesobeToHHOro CevyeHus, MPUBEAEHHOrO K cTanu.

C nomolubio ornbatoLLen antopbl NPoAoNbHbIX HOPMarbHbIX HAMPsSHKEHW B xene3obeToHHoW nnuTe,

nony4eHHOM no pesynbtatam "pacyeta 6e3 yyeTta TpelmH", onpeaensaT y4acTku cTanexene3obeToHHOro
NPONIeTHOro CTpoeHud, rae pactdarmearoline HanpsaxXeHma B ABa pasa npeBbIlakT NMPOYHOCTb 6eToHa Ha

paCTﬂ)KeHMe RE:If’ s8F -

Ha BbIsSIBNEHHbIX pacTsAHYTbIX y4acTkax MPOJSIETHOTO CTPOEHMSI CHWKAIOT XeCTKOCTb mpu u3rmbe oo
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K. 19, 10e I5- MOMEHT UHepumMmn npu n3rvbe cranexene3obeTOHHOrO CEYEHNS C yYETOM TPELMH. 3aTeM,

nyTeM NOBTOPHLIX PacyeTOB OMNpeaensioT HOBOE pacnpefernieHne CUnoBbiX (bakToOpoB M COOTBETCTBYHOLLNX
nedopmaumni.

lMonyyeHHble pesynbTaTtbl "pacyeTa C ydeTOM TpewuH" MNPUMEHSIOT ANA MPOBEPKM CeYeHWUn Mo
npenenbHbIM COCTOSHUSIM.

7.4 [Ons HepaspesHbIX CTanexerne3o0eTOHHbIX MPOJSIeTHbIX CTPOEHMIn MOCTOB C €3[0W MOBepXy, Y
KOTOPbIX COOTHOLLUEHWE CMEXHBIX (KOPOTKOrO M ANMHHOIO) npornetoB Gonble mnu paesHo 0,6 gonyckaetcs
BIUsIHVE TPELLMHOOBOpa3oBaHUs yYMTbIBATb YNPOLWEHHO. PacueTbl 4onyckaeTcs BbINOMHATL C MPUMEHEHUEM

3Ha4YeHUIn XKeCTKoCTM npu usrnde E_S-fg Ha 15% [AOnuHbI NponeTa C KaXOoW CTOPOHbI  Kaaown

NPOMEXYTOYHON OMOPbl M 3HAYEHWIA KECTKOCTU Npu u3rmbe Ges ydeta TpewwH £, -J{ Ha ocTanbHbIX
yyacTkax nponeTa.

8 Ycapgka n nonsyyectb 6eToHa

8.1 B pacyeTtax cranexenes3obeTOHHbIX MPOMETHbIX CTPOEHUA MOCTOB Ha BO3OENCTBME YCadku U
nonsyyectn 6eToOHa pasnuyalT MepBUYHbIE W BTOPWYHbIE BIUSAHMSA YCagkW WM MOM3Y4YecTn Ha
HanpseHHo-AeOpPMUPOBaHHOE COCTOSHME.

I'IepBVNHoe BIiMAHNE nMeeT MeCTO B CTaTUYECKN OﬂpeﬂeJ'IVIMOIZ pa3pe3H017| KOHCTPYKUUW NMPONieTHOro
CTPOEHMUA. Mog nepBn4HbIM BnnAHneEmM ycaaKkum n non3y4yecTun Hanps>xeHna B ceYvyeHunAx
nepepacnpenendarTca mexay ctarnbio U 6eToHOM, npoJieTHOE CTPOEHNE CTPEMUTCA NMPOrHYTbCA BHAS.

BTOpI/ILIHOG BIMMAHNE UMEeEeT MEeCTO B Hepa3pe3HblX MNPONIETHbIX CTPOEHUAX BCrneacrteme TOoro, 4to
NPOMEXYTOYHbIE ONopbl NPENATCTBYIOT nepemMeLlleHnam, 06yCJ'IOBJ'IeHHbIM nepBUYHbIMU BO34EMNCTBUSIMU
yCcaaKkn 1 nonay4yecTun.

8.2 OnpepgeneHve HanpsbkeHWn B cTann n 6eToHe OT NepBUYHOrO BO3AEWCTBUS ycadku 6eTtoHa ans
CTaTM4ecKn OMpeaenuMon KOHCTPYKUMM crnegyeT npoBoAWTb B COOTBETCTBMM C npunoxeHvem 3 CIl
35.13330.

BepTMKaﬂbell?ll I'IpOFI/I6 OT NnepBUYHOIo BO34eNCTBUS ycaaKku OeToHa B cTaTU4ecku OI'IpG,CI,GJ'WIMOVI
cTanexene3obeToHHoOM Hanke cnenyeT BbIYUCTIATL MO cpopmyne:

Ry
W= Eshrzfs—m.[de

sih shr ’ (7)

roe E.p, - NpefenbHan oTHocuTenbHas gedopMauns ycagkum 6eToHa, npuHuMaemas pasHow 0,0002 ans
MOHonuTHoW nnnThl u 0,0001 ans c6opHoOM NNNTLI;

Sgpe - CTATUYECKWA MOMEHT NMolWaau CTarbHOW 4YacTW CeYEHMst BKIIOYaloWwmMin  apmarypy
Xerne3obeToOHHON NNUTbI OTHOCMTENBbHO LEHTPA TSHKECTU CTanexerne3o0eTOHHOro CeyvyeHusi, BBOOUMOrO B
pacyeT C YCoBHLIM MOAyNeM ynpyroct 6etoHa Hor spe = U.0E

fsf,g,,sh,. - MOMEHT WHepuun 6pyTTO MNOMNEepeyHoro CceyeHust cTanexenes3oBbeToHHoW 6anku npu

yCroBHOM Mogyne ynpyrocTtv 6eToHa E%f’ shr )

_[M.:fx - MMowaan y4acTKOB SMopbl U3rMBaloLLMX MOMEHTOB OT E€AMHUYHOW BEePTUKANbHOM CUMb,
MPUINOXEHHON B MECTE BblYMCMAEMOro nporunéa.

8.3 HanpshkeHHO-getopMUpoBaHHOE COCTOAHME MOMEPEYHOro CevYeHUs cTaTU4eckn onpenerimmon
(paspesHomn) crtanexene3obeTOHHOW KOHCTPYKUMM OT MEPBUYHOrO BNUSIHMSA ycafaku GeToHa ponyckaeTcs
oLeHMBaTb C NPUMEHEHNEM HENUHENHOW AedopMaLMOHHON MOoAeNnu NyTeM peLleHUs CUCTEMbl YpaBHEHNI
paBHOBeCUS:
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[o.dz+ | dez+%:j!-ﬂ- =1

F, B 1=l

n
_[ o, zdz + _[ Gyzds + 20,28, =0, (8)
F 5 1=1

roe &, Fy, F; - nnowaam coOTBETCTBEHHO KOHCTPYKUMOHHOW cTanW, 6eToHa W § -ro apMaTypHOro

CTEPXKHS;
# - KONUYECTBO apMaTypHbIX CTEPXKHEN;

Z - opaumHata paccmatpvBaemMon ¢ubpbl, OTCUMTLIBAEMasi OT LEHTpa TSXKECTU NpUBEAEHHOro
cTanexene3obeToHHOro NoMepeyYHoOro Ce4eHus;

T, - HanpsbkeHne B cTanbHom ¢ubpe, BblYMCASEMOE C MOMOLBI Anarpammbl 4edOpMUPOBaHUS

KOHCTPYKLUMOHHOWM cTann O, = (2] ;

Ty - HanpsbkeHne B 6GeToHHOM unbpe, BblYMCRIIEMOE C MOMOLLLIO AuarpamMmmbl ANUTENbHOro

AedopMMPoBaHUA (C y4eTOM XapaKTepUCTUKM nonadydectm 6etoHa) Cp = FlE€;,. —E4) , roe i -

npegenbHasa oTHocuTenbHasa gedopmauns ycagkm 6etoHa, npuHumaemas pasHon 0,0002 gng MOHONUTHOW
nnutel 1 0,0001 gna c6opHoOW NAUTHI;

Ty - HanpskeHve B i -TOM apMaTypHOM CTepXHe, BbIYMCMIAEMOe C MOMOLLbI0 AuarpaMmbl

AedopMMpoBaHus apmatypHor ctanu G, = F (2,

PelleHne cucTeMbl ypaBHEHWI [ONS KaXOoro MOMepeyHoro CEeYeHUst OCYLLEeCTBMSIOT METOAOM
nocriegoBatesnbHbIX NPUONKeHin. B pesynbTaTe pelueHusi CUCTeMbl YpaBHEHWUIA NS KaXKA0ro nonepeyYyHoro
CeYEHNs OTbICKMBAIOT aMtopbl AedbopMaLuii U HanpsXKeHUi.

8.4 KpuBu3Hy B nonepeyHoM ceuveHun Oanku, O0BYCMOBMEHHYI MNEPBUYHBIM BAWUSHWEM YCadKu,
onpegensaiT no dopmyne

l:(Ev—En)fH,
F

roe £,, £,- OTHOcUTenbHble Aeopmauny B BEPXHEN 1 HXHeNn unbpax;
X - BblcOTa cTanexene3obeToHHOW banku, M.

8.5 nsa onpegeneHusa I'IpOFI/I6OB B CTaTun4decKku OI'IpeﬁI,EJ'II/IMOIZ cTanexene3obeTOHHOM KOHCTPYKUUN,
OGyCﬂOBﬂeHHbIX nepBUYHbIM BITUAHUNEM YyCaaKU, MPUMEHAIOT (bopmyny:

L N
W=[M,|=| dx
0 d ’

(9)

X

roe M, - narnbalowmini MOMEHT B ceueHUn % OT OENCTBUS €AMHWUYHON CUMbl, MPUIIOKEHHON B CEeYeHUn,
[ KOTOPOro onpeaensoT npormbd FF , B HanpasneHun aToro nporuba;

1

; - KpMBU3HA 3NeMeHTa B ceyveHun I oT nencTems ycaaku.
X

8.6 Y4yeT BTOPUYHOIO BIUSIHUSI YCAOKU B HEpPas3pe3HOM KOHCTPYKUMWM OCYLLECTBISAIOT, BbiOupas B
KayecTBe OCHOBHOM CUCTEMbl MEeToAa Cun OBBLEMIIOLLYIO pa3pesHylo Garnky U UCnonb3ysi nepemMeLleHns B
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OCHOBHOW CUCTEME OT nepBnYHOIo BO34ENCTBUS yCcaaku Ana packpbiTua cTaTu4eckom HeonpeaenMmocCcTn.

8.7 BnusiHMe non3y4YyecTu Ha HanpshkeHHO-AedOopMMPOBaHHOE COCTOSIHME CcTarnexene3obeToHHOro
MPONETHOro CTPOEHUsI credyeT y4YuTbiBaTb MpW AEVWCTBUM CReaylowmnx BUOOB MOCTOSIHHBIX HarpysoKk u
BO3AEVCTBUIA: BEC MOCTOBOIO MOJSIOTHA Y KOMMYHMKaLWI, ycadka U camopa3sorpeB 6eToHa.

Y4eT BNMAHUS NON3y4yecTun, BO3HMKAIOWUA OT Beca MOCTOBOIO MOMOTHA M KOMMYHUKauum crnegyet
YyUMTbIBaTb B COOTBETCTBUM C NpunoxeHuem LU CI1 35.13330.

Y4yeT BMMSIHUA NOM3y4ecTM OT ycadku M camopasorpeBa OeToHa npu pacveTe Mo HEenUHEHOWN
AedopmMalnMoHHON MOAENU OCYLLECTBASAKT C NPUMEHEHWEM AnarpamMmm AnUTEenbHOro AedopMUpPOBaHMSA
OeToHa.

9 CamopasorpeB 6eToHa B npouecce TBepAeHUSs U TemnepaTtypHblie nepenagbl Mexay
CTanbHOW U Xene3o06eTOHHON YacTAMM cevYeHus

9.1 BnusaHue camopasorpeBa 0eToHa B npouecce TBEPAEHUS Ha HanpsikeHHO-A4eOpPMMPOBaAHHOE
COCTOSIHME KOHCTPYKLMW crieayeT YyuuTbiBaTb B pacyeTax Ccranexene3obeToHHbIX KOHCTPYKLUUA C
MOHOSIMTHOWN NSIUTONM NPOE3XKen YacTu.

CeexeynoxeHHass GeToHHasi cMecb B npouecce TBepaeHus GeToHa pasorpeBaeTcsl 3a cuyeT
3K30TEPMUM LIEMEHTa, YTO BbI3biIBAET B MOMEPEYHbIX CEYEHUAX MPONEeTHOro CTPoeHus aedopmauun u
HanpsbkeHus. PacTarvBalolme HanpskeHuss B NNWTe MpoesXen 4acTu, BO3HUKaLWME B pesynbTaTe
camopasorpeBa 6eToHa, BMUAIOT B MEPBYD OYepeldb Ha TPELIMHOCTOMKOCTL U  AedOpMaTUMBHOCTbL
cTanexene3o6eToHHOro NPONeTHOro CTPOEHUS.

lMepBoHayanbHO, BCMNEACTBME MNNACTUYHOCTM OETOHHOW cMmecu, ee aAedopmMauvu, BbI3BAHHbIE
caMopasorpeBomM O€TOHa, He OKasblBalT BIMSHWUA Ha HanpsbkeHHO-4edopMUpPOBaHHOE COCTOSIHME
KOHCTPYKLMM MPONETHOro CTpoeHus. 3atem, B npouecce TBepAeHuss 6eToHa opMmpytoTca CBA3N MeXay
OEeTOHHOW NNUTON U cTanbHon 6ankon. MNMnuta n 6anka BCTynatoT B COBMECTHYH0 paboTy.

9.2 Hayanom coBmecTHoW paboTbl cTanbHom 6ankm n 6eTOHHON NNUTbI OMNYCKaeTCs CYMTaTb MOMEHT
("MOMeHT 3ambikaHuga" ctanu u 6eToHa), Koraa npoyHocTb 6eToHa gocturaet 30% pacyeTHOW NPOYHOCTMU.
MomeHT 3amblkaHus ctanu u 6eToHa kak npasuno Hactynaet Yepe3 1-1,5 cyTok nocne yknagku 6€TOHHOM
cMmecu.

9.3 PasHOoCTb TemnepaTyp Mexay cTanbHoM 6Gankonm u xenesobeToHHOW NNUTOA B MOMEHT
3aMblkaHnsi, HasbiBaemas "TemnepaTypol camopasorpeBa” 6eToHa, ABMSAETCS OCHOBHbIM MapameTpomM,
XapaKTepusylLwum BrvsiHAE camopas3orpeBa 6eToHa Ha HanpshkeHHO-AedOPMMPOBaHHOE COCTOsIHUE
KOHCTPYKLMU NPOSNIETHOrO CTPOEHMS.

9.4 TemnepaTypy camopa3sorpeBa GeToHa crnefyeT, B obwem criydyae, onpegensTb Ha OCHOBaHWUU
Tennoguanyeckmx pacyetoB. [lpy 3TOM pacyeTbl [OOMYCKAETCSl BbIMNOMHATb, MNPUHUMAs HEW3MEHHOM
pacnpegeneHne TemnepaTtypbl camopasorpeBa No TOMWMHE NAMTbl U NO ANUHE CcTanexene3obeToHHOro
NponeTHOro cTpoeHus. Temnepartypa camopasorpeBa 6eToHa He fomkHa npesbiwath 15 °C.

9.5 lMpn npoBegeHUn pacyeToB, a TaKKe MPU BbIMNOMHEHUN PabOT MO COOPYXKEHUD MOHOJTUTHOW
Xerne3obeToHHON NNUTLI MPOE3XEN YacTu criefQyeT yunTbiBaTh, YTO Ha TemnepaTypy camopasorpeBa 6eToHa
BNUSAIOT cnefyoLline OCHOBHbIE G)aKTOpbI:

- TemnepaTypa cTanbHbiX 6anok B MOMEHT 3aMblkaHusi (OOMycKaeTcs MNpuWHUMaTb €e paBHOM
TemnepaTtype Bo3ayxa, OKpyXxatoLero 6anku);

- TEPMUYECKOE CONPOTMBIIEHME OnanyoKu;

- TOonwmHa 6eTOHMPYEMOW MINTbI NPOE3XKEN YacTw;

- pacxof uemMeHTa npu U3rotoBneHmmn 6eToOHHOM CMecw.

9.6 [onyckaeTca nNpu NPOEKTUPOBAHUN CTanexene3obeTOHHbLIX NPOSIETHLIX CTPOEHUIN C MOHOSUTHON
Xene3o0eTOHHOW MNANTOM Mpoe3xen 4YacTu npuHumaTtb (6e3 Tennodmamdeckoro pacyerta) Temnepartypy

camopasorpeBa 6etoHa pasHou 15 °C. [lpu 3TOM [OMKHbI ObITb NpPegyCcMOTPEHbl CheluvanbHble
KOHCTPYKTMBHO-TEXHOMOMMYeCcKMe MeponpuATUsSi N0 CHUXKEHUIO TeMnepaTypbl caMmopasorpeBa 6eToHa.
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K MeponpuaTmsaM, CHUXaLWMM camopasorpes 6eToHa, OTHOCATCSA:

- TepmMmoperynmpoeaHne nytemMm nogadn ropda4ero Bo3agyxa B chneunalrnibHble KOXYXW, obbemnowme
MeTannuyeckne 6anku;

- TepMoperynmpoBaHue nytemM UMCKyCCTBEHHOIo oTeoda tensjia mn3 Xene3o0eTOHHON NNUTLI B npouecce
TBEpOAEHUA OeToHa;

- NPYMEHEHMEe OepeBsHHON onanybKkn BMeCTO MeTann4yeckou;

- CHWXEHWe pacxoda LieMeHTa, KOTopbl SOMmKeH cocTaBnaTb He 6onee 400 kr Ha oguH KyGudeckui
MeTp 6eTOHHOWN cMmecH;

- OTKa3 OT YKpPbITUA feToHa TEeNnNon3onNMpyrLwnMmm matepmnanamu;
- YMEeHbLUEeHNne TOoNLWNHbI xenesobeToHHON NNUTLI npoe3>|<e17| YacTtu.

9.7 OnpepeneHue HanpshkeHWin B cTamum u 6GeToHe OT camopasorpeBa 6eToHa, a Takke OT
TeMnepaTypHbiX MepenagoB Mexay CcTanbHoW 6Gankonh W xene3obeTOHHOW NNWUTOM ANs CTaTUYecKM
onpeaenMMon KOHCTPYKUMK criegyeT NPpOBOAMTL B COOTBETCTBUM € npunoxeHnem 3 CI1 35.13330.

BepTukanbHbIn npormé  OT  camopasorpesa beToHa B cTaTnyeckm onpegenMMmon
cTanexenesobeTtoHHoW Banke cnegyet onpeaensaTb No opmyne

17802 —8) I

fsf

W= aly [ Max

, (10)

roe ot=10"1 °C-l - koacpduLMeHT NHeHOro paciunperns ctann 1 6eToHa;
T - TemnepaTypa camopasorpeBa 6eTOHa WnM (Npu pacyeTe Ha TemnepaTypHblii nepenan)

Hambornbllee 3HadYeHne pasHOCTU TemnepaTyp >kene3obeTOHHOM NNUTbl U CTanbHOW KOHCTPyKumm rno 9.10
CIn 35.13330, °C;

b - WMpWHa ene3obeToHHOW NNnTbI, M;

7 - paccTosiH/e OT LUeHTpa TSKEeCTU Ccranexene3obeTOHHOro ceyveHuss 40 BepxHen ubpbl
’kKenesoB6eToHHON NNNUTLI, M;

# - OTHOLUEeHue Monyneﬁ ynpyrocTtu ctanm u OeToHa;

fsf - MOMEHT MHepumn cTanbHon 6ankn npu narnbe, m 4.

_[M.:fx - MMowaan y4acTKOB SMopbl U3rMBaloLLMX MOMEHTOB OT E€AMHUYHOW BEePTUKANbHOM CUMbl,

NPUMNOXEHHON B MECTe BbIYMCIIAEMOro nporuéa, M3 .

9.8 HanpshkeHHO-getopMUpOBaHHOE COCTOAHME MOMEPEYHOro CevYeHUs cTaTU4eckn onpenerimmon
cTanexene3obeTOHHOW KOHCTPYKUMM OT camopasorpeBa O6eToHa [onycKaeTcsl OUeHMBATb C MPUMEHEHUEM
HenuHenHon aedopMaLMOHHON MoAenn, WCMONb3ys B KavyecTBe MNOMca TOYKY B LEHTPE TSXKeCTU
»ene3obeToOHHOW NMUTLI C OTHOCUTENbHOW AedopMalmMent, paBHol Aedopmaumm NuTbl OT camopasorpesa

6eToHa Ep =l

9.9 B cTanexene3obeToHHbIX Hepa3pesHblX MPONETHLIX CTPOEHUSX MpPWU pacyeTe Ha BO3AeicTBue
camopasorpeBa 6eToHa, a Takke B pacyeTe Ha TemnepaTypHble nepenagbl MeXay cTanbHol Gankon u
KenesoBGeTOHHONM MMUTON AonyckaeTcs MPUMEHATb OCHOBHYIO CUCTeMy MeToda cur, obpasyemylo nyTem
3aMeHbl pPeakUMin MPOMEXKYTOUHbLIX OMop BEPTUKANbHLIMU NULHUMWU HEU3BECTHbIMMW, MPUMEHNAs npu
PacKpbITUM  CTATMYECKOW  HEeomnpedenMMOCTM MPUBEAEHHYI Bbile dOpMyny ANnsS  onpeaerneHus
BEPTUKAIbHbIX NepeMeLLeHuN.
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10 PacueT cTpouTenbLHOro nogbema

10.1 CTpouTenbHbIi  NogbeM  CTanexene3obeTOHHbIX  MPONeTHbIX  CTPOoeHurW  crneagyeT
npegycMaTpuBaTh B KaXOoM MposfieTe MOCTOBOIMO COOPYXXEHMsI MO MfiaBHOW BbiNyknon kpueon. CTpena
KPMBOW CTPOMTENBHOrO Nogbema paBHA CyMMeE YMpYrux nporMboB OT HOPMATUBHBLIX MOCTOSHHbIX U 40%
BPEMEHHbIX MOABWKHbIX Harpy3ok. [Mpornbbl OT BpeMeHHbIX NOABWXKHbBIX HArpy3oK criefyeT onpeaensitb Ans
HebnaronpmaTHOro (BbI3blBAKOLWEro HaubonblMi  Npornb) pacnofiokeHUst Harpy3ok Ha MpPOfeTHOM
CTPOEHUMN.

10.2 lpn HasHayeHuM CTPOUTENBLHOrO nogbemMa HeobXoaUMO y4uUTbiBaTb MOCNenoBaTeNbHOCTb
OeToHMpoBaHUA (MOHTaxa) crtanexene3obeToHHOM MAWTbI npoesxen 4dactu. [pornbbl OT Beca NNUTHI,
onanybkn n BcnomoraTenbHbIX OOYCTPOMCTB CnefyeT BbIMUCNATE C YY4ETOM M3MEHEHUS >KEeCTKOCTM
NPOMNeTHOro CTPOEHUA B TMPOLECCEe COOPYXEHUA MAUTbl ANs  Kaxgoro 9tana  6GeToHMpoBaHUS
(MPUNOXEHUA-CHATUSA Harpy3kun) ¢ Nnocneayow M CyMMUPOBaAHNEM Pe3yNbTaToB.

10.3 C uenbk peanusauMM KOHTPONS MNpPOrMboB Ha cragum OeToHMpoBaHWS (MOHTaXxa)
cTanexene3obeTOHHOM NMAMTbI  Mpoe3ker YacTu credyeT B COCTaBe pes3ynbTaToB — pacyeToB
npegycmaTtpueaTth Bblgady anop NpornbosB NponeTHOro CTPOeHUs (C HakonneHwem u 6e3 HakonneHus) ans
Ka)koro atana CoopyXeHus1 MnTbI.

10.4 BnusaHvne ycagkm 6eToHa NnuTbl NMPOE3XKen 4acTu Npu pacyeTe CTPOUTENBHOrO NogbemMa He
cnegyeT yunTbiBaTh:

- B MPOJIETHBIX CTPOEHUSIX CO COOPHOW MNUTOMN;
- B CNnyyasix, Korga yyeT BNUsIHUSA yCaakn BeAET K YMEHbLUEHUIO CTPOUTENBHOrO nogbema.

10.5 lMpu pacyeTe CTPOUTENBHOrO MOAbEMA XXECTKOCTb CTanexerne3o6eToHHon 6Ganku crnegyet
NPUHUMATb C Y4eTOM TpeLLMHOO6pa3oBaHus.

11 PacyeT Ha BpeMeHHble Harpy3ku

11.1 PacyeTbl cTanexene3obeToHHbIX MOCTOB Ha BO34EeVCTBME BPEMEHHbIX BEPTUMKambHbIX Harpy3ok
OT TpaHcnopTa W newexonoB CreayeT BbIMNOMHATb MO  MPOCTPAHCTBEHHbIM  KOHEYHO-3NIEMEHTHbBIM
pacyeTHbIM CXemam C MOWCKOM HebBnaronpusaTHbIX PacrONOXEHWW Harpy3oK Ha MpONieTHOM CTPOEHUM,
COOTBETCTBYIOLLMNX aTUM pacrnonoxeHnsam KCTpemanbHbIX 3HayYeHun KOMMOHEHTOB
HanpsXXeHHO-0ePOPMUPOBAHHOIO COCTOSHWNS U PacYeTHbIX COMETaHWUIN Harpys3ok.

11.2 [Onsa noucka HeONaronpuATHbIX PachoSyioXEHWA Harpy3oKk Ha MpPOSIETHOM CTPOEHUU
peKkoMeHAyeTCst NMPUMEHATL annapaT nofyyYyeHns (B NaMmaTn KOMMbloTepa) U 3arpyxeHusa Harpyskamu AK (c
yyeToM K 6e3 ydeTa newexogHoro asmxkeHust) u HK nuHMIn 1 noBepXHOCTEN BIIMSAHUA YCUMWIA, HAaNpsKeHWHN,
nedopmMaunin n nepemMeLLeHni.

11.3 B cranexene3obeToHHbIX MOCTax AOMyCKaeTcs, Hapsgy C MeTOAOM KOHEYHbIX 3fIEMEHTOB B
TpaauLMOHHOWN NOCTaHOBKe, onpeaensaTb 3Ha4YeHne YCUnun, HanpspkeHun, Aedopmann U nepemMeLleHnin ot
BPEMEHHbIX Harpy3ok C MpMMEHeHneM MeTo4a NPOCTPaHCTBEHHOrO pacyeTa NAMTHO-6ano4YHbIX KOHCTPYKLMI
MOCTOB, OPUEHTMPOBAHHOIO Ha MoMyYeHne 1 3arpyXeHne NoBepxXHOCTEN BIIUSAHUSA.

11.4 MeTop NAUTHO-6ano4YHbIX KOHCTPYKLNI aBngercs y3KocrneLmanm3mpoBaHHON
OVNCKPETHO-KOHTUHYanbHONW pPasHOBUOHOCTLIO MeToda KOHEYHbIX SfEeMEHTOB, MpefHasHavYeHHoW Ans
NPOCTPAHCTBEHHOIO pacyeTa NPOMETHbIX CTPOEHUN MOCTOB, OCHOBHbIMWU KOHCTPYKTUBHBLIMW 3fIeMEeHTamu
KOTOpbIX SBASATCA NnuTbl M OGankn. K TakuMm KOHCTPYKUMSIM OTHOCHATCA cTanexene3obeToHHble
aBTOOOPOXHbIE MOCTbI.

K OCHOBHbIM JOCTOMHCTBaM MeToAa OTHOCATCS:

- BblCOKasi TOMHOCTb pacyeTa (MeTof XOpOoLOo MOoAEeNUpyeT pearbHylo paboTy NPOMeTHbIX CTPOEeHWUN
MOCTOB);

- Manbin 06bEM NCXOLQHON MHPOPMaLIMK U NPOCTOTa €€ NMOATOTOBKY;

- OTHOCUTENbHO Hebonbluas TPYAOEMKOCTb pacyeTa Ha KoMnbikoTepe (HeCMOTpFl Ha TO, YTO MeTOo
Tpe6yeT MHOIFOKpaTHOro pelieHna CucTtem NNHENHbIX anre6pamqe0|<mx ypaBHeHI/IVI, nopAAoK pellaeMblX
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CUCTEM U LLMPUHA NEeHTbl MaTpuubl KOS(*)(*)MLI,I/IGHTOB - HeBbICOKM);

- I'IpI/ICI'IOCOGJ'IeHHOCTb MeToOa K BbINOJIHEHUKO pPacHETOB Ha BpPEMEHHble Harpy3ku, T.€. pacyeToB,
CBA3aHHbIX C MONCKOM He6J'IaFOI'IpVIF|THOI'O pacnonoXxeHund Harpy3ok Ha MOCTY.

11.5 MeTog npegHasHavyeH Ons pacdeTa paspesHbiX U Hepas3pesHbIX NAUTHO-OanoYHbIX NPONETHbLIX
CTPOEHUIN C OCHOBHbLIMU TPAHUYHLIMW YCMOBUSIMM Ha KpanWHWUX ornopax, 06ecneynBarolMMy TpU CTEMNEHU
cB06OAbI OMOPHBIX CEYEHWI - NPOAOSbHbLIE MEPEMELLEHNST U MOBOPOThLI BOKPYT MONEPEYHON MOPU3OHTalIbHON
N BEPTUKaNbHOM OCEMN.

B cooTBETCTBUM C METOAOM NPOMETHOE CTPOEHNE YCINOBHO pacyNeHsItoT NPOAONbHBIMY pa3pe3amm Ha
OTAenbHble KOHEYHble 3MeMeHTbl - NnuTbl, Ganku, cTepXHW. B 3aBMCMMOCTM OT MOCTaBMEHHOW 3ajaudu,
CMNOXHOCTU U TpebyeMor TOYHOCTM NPUMEHSIIOT Pa3fMyHble CXeMbl YNeHeHus1 - Gonee KpynHble unu 6onee
aetanbHble. [Ina onpegeneHvs ycunuin B rMaBHbIX Bankax NpUMEHSIOT NPOCTENLY0 CXemy Mo Tuny
banka-6anka. Cxema uneHeHusa no Tuny nnuta-Ganka-nnuMTa No3BOMsEeT NOMHee OueHUTb paboTy MAuThbI
npoeaxen 4actu. [ns p[getanbHOro MWCCNeaoBaHWs MPOCTPAHCTBEHHOW paboTbl BCEW KOHCTPYKLUK
MPOSIETHOrO CTPOEHMS MPUMEHSIIOT YNIEHEHUE Ha CTEPXXHU M yyYacTku nimT. Mpu KOMBUHMPOBaHHON cxeme
YIIEHEHUS, KOrA4a YacTb KOHCTPYKLMK pa3bMBalOT Ha KPyMHble anemMeHThl Mo cxeme banka-6anka, a 4actb Ha
bonee Menkue No cxeme NnUTa-NAMTa, MOXHO OOHOBPEMEHHO MONyyYaTb YCUNUS B rMaBHbIX Hankax u
nnuTax.

11.6 MNpu onpegeneHMn B3aumogencTBUA Mexay NpogoSbHbIMU KOHEYHbIMU AfIEMEHTaMy NPUMEHSIIOT
mMeToA cun. JInWHNe Hens3BeCTHbIE BbIpaXatoT B OpMe pasnoXeHns B TpUroHomeTpuyeckme psasl dypbe.

11.7 B obwem cnydyae Ha eguHMUE ONUHBI MPOAOSIbHOIO CEYEHUS YYMTbIBAKOT YeTblpe KOMMOHEeHTa
CUI 1 MOMEHTOB, ABnsowmecs DyHKUMAMN abcumnccsl x, HanpaBneHHOW BAONb NporieTa u NpyHMMalLWwen
Ha ero koHuax 3HaveHuns O n . Ha egmHuue AnvHbI CedeHns AeCTBYIOT Cneayowme KOMNOHEHTbl YCUINIA:

Ox)= 3 gsin o S(x)= T spsin
n=1 i n=1 i

Mx)= 3 my sm?. T(x) = z;nms$

n=l n=1

roe (X)) - nonepeyHble cunbl,
M%) - nsrnbarowme MomeHTHI,

=1 X) - HopmarnbHble cunbl,

T(x) - copuraroLwme cunbl,

{ - pacueTHas AnuHa nporneTa, M;
72 - HOMEp rapMOHUKU.

11.8 BHewwHI00 Harpy3ky & Takke BbipaxatoT B (hopme TPUroHOMETPUYECKoro psaa:

7(x)= 3 kysin TF

n=1

rae Sn, Py, 5y, Ly, K, - K0O3PUUMEHTbI pasnoxernit dypobe.

11.9 KaHoHU4Yeckre ypaBHEHUA MeToda Cun, BblpaXkatoLune CyMMy rnepeMeLleHnin oT BCeX BHELLIHUX U
BHYTPEHHUX BO3AENCTBMIN, MOTYT ObITb YNPOLLEHHO 3anucaHbl B BUAE:

EWousTe=0 ZVoumsTe=0;
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ZPousre=0 ZUouisre=0.
MapameTtpbl JF, &, I, 17 0603Ha4al0T COOTBETCTBEHHO NEepemelleHnsl B HanpasneHun ocu z ,
yrnbl 3aKpy4nBaHuA, nepemMelleHnd B HanpasiieHUn OCUn .}? n BOOJIb OCUN X .

11.10 OnpegenexHne ycununm n nepemelleHnii B 6ankax OCyLIEeCTBAAIT MeTogamMu COMpPOTUBIIEHUS
MaTepuanoB. Ycunusa v nepeMeLLeHns B nnutax onpeaenstor MetogaMmn Teopun Yhpyroctu, NpUMEHSIS
peweHne dannoHa ANS NMAOCKOr0 HanpsKeHHOro COCTOAHWUS M pelweHue JleBn ans u3rmba nnuThl.
[edopmaTMBHOCTL KOHTYpa Ganok Takke y4nTbiBaOT C NPUBAEYEHNEM annapaTta Teopmm yrnpyrocTu.

B pe3ynbtate peweHna Ccuctem KaHOHUYECKUX ypaBHeHMVI HaxogAT 3Ha4YeHua Hen3BECTHbIX
napameTpoB gy, By, &y, f,n, BbIHUCIAKOT YCUITUA U NepeMeLLEHNA B 3rieMeHTax KOHCTPYKUUN N CTPOAT
NOBEPXHOCTU BITUAHUA.

11.11 AnNropuTtM MpOCTPaHCTBEHHOro pacyeTa pa3pesHOoro MpPAMOYrofibHOro B MraHe MponeTHOro
CTPOEHMS C OCHOBHbIMW TPaHWYHbIMW YCMOBMAMM Ha OMopax BKMoYaeT B cebs crieayrolime OCHOBHble
BblYMCMMTENbHbIE NPOLEaypbI:

- BbIBOp pacyeTHON CXeMbl;

- BbluMCreHne KoapPULNEHTOB KAHOHNYECKMX YPaBHEHUI U FPY30BbIX YIIEHOB;

- (hopmupoBaHve maTpul,;

- peLleHne CUCTEM YPaBHEHUN;

- onpefeneHue yecunuin n nepemMeLLLeHuin;

- MOCTPOEHUE NNHUIN N NOBEPXHOCTEN BINSAHUS;

- 3arpyXeHue SIMHUI 1 NOBEPXHOCTEN BIUSHUS,

- onpegeneHue aKcTpemarnbHbIX HOPMaTUBHBIX Y pacYeTHbIX YCUMNUNA.

BblumcnutenbHbln npouecc, BkMovawwuin B cebs onpegeneHne KoaddUUMEHTOB KaHOHMYECKMX
YPaBHEHWUN, peLleHne CUCTEM, HaxXOXOEeHUEe YCUITMI N NepeMeLLeHNA U NOCTPOEHNE NOBEPXHOCTEN BINAHNS,
NOBTOPSAETCS ANA KaXA0ro YneHa psga ¢ nocregyowmm CyMMMpoBaHNeM pagos.

11.12 Tpn pacyeTe Hepaspe3HOro MPoONETHOr0 CTPOEHUS MPUMEHSAIOT METOA CuI, UCMNOMb3ys B
KayeCcTBe OCHOBHOW CUCTEMbl PacCLUMPEHHOE paspes3Hoe MPSIMOYroflbHoe B MNiiaHe NponeTHOe CTPOoeHue ¢
OCHOBHbIMW FPaHNYHbIMM YCMOBUSIMM Ha ONOpax, anropuTM pacyeTa KOTOPOro OnucaH Boille.

11.13 OcCHOBHyIO cucTemy MonyyalT oTOpacbiBaHMEM MPOMEXYTOYHbIX onop. PacyeT ocHoBHON
CMCTeMbI 3aBepLIaeTCs HakannMBaHeM aMnnnTyg YCUnmMn n nepemMeLleHnin, 3HayeHns KOTopblX He 3aBUCAT
OT BMAA M PacrorioXeHUsi OTOPOLUEHHbIX OMOPHbLIX YCTPOWCTB, Llara CETKM M KOOpAUHAT ceuveHui, Ans

KOTOPbIX CTPOAT NOBEPXHOCTU BITUAHUA.

11.14 B o6Lwem Buae pacyeT Hepaspe3HOro NPOSIETHOIO CTPOEHMS OMUCHLIBAKOT (DOPMYIION

R=R,+R, (D7 Dp), (11)

roe E - matpuua pesynbtaToB (MOBEPXHOCTb BIUSIHWS MCKOMOTO YCUIMUSI UNU NepeMeLLEHUs);

RP - NMOBEPXHOCTb BJIMAHUA WUCKOMOIo ycunua unm nepemMeLieHuna B paCLIJI/IpeHHOIZ cucreme ot
BHELLHEN Harpy3Ku;

£, - T0 e, OT eAMHNYHBIX HEeN3BECTHBbIX;
[J- MaTpuua nepemeLleHuit;
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L% - rpysosas maTpuua.

11.15 Pacuert Hepa3pe3HOoro nponeTHoro CTpoeHmna BbINONMHAKT B ABa 3Tana, CBA3b MeXAy KOTOPbIMU
peann3yroT nocpencTesom nepegayn gaHHbIX.

Ha nepBom aTane BbINOMHSAOT MPOCTPAHCTBEHHbIA pacyeT pacLUMPEHHOW CUCTEMbIl, 3aBepLuaeMbIi
onpefeneHnemM M HakonneHMeM BO BHELUHEW NamaTv KOMMbOTEpa aMniuTyOHbIX 3HAYEHUW YCUIMA U
nepemMeLLeHnn ang Kaxaon rapMoHukM. HakonneHHble 3HayeHnss amnnuTys NPpUMEHSIIOT Ha BTOPOM aTane
pacdeTa Ang onpefeneHns yCunuin n nepeMeLLeHnin B pacluMpeHHOn cucteMe OT MULIHUX HEU3BECTHbIX U
BHELLHEWN Harpyskm.

11.16 O6nacTb NPUMEHEHUS MaTPUYHOTO BbIpaXXeHWsl, MPUBEAEHHOTO Bbille, HE OrpaHu4YMBaeTCs
MPOCTPaHCTBEHHbIM PacYeTOM HepaspesHbIX NMPOSIETHLIX CTPOEHWUIA. Bxoasiume B HEro KOMMOHEHTbI MOXHO

paccmaTpuBaTb C bonee o6LMX NO3MUMA N Nog mMaTtpulamvmn RP n Rg NOHMMAaTb MOBEPXHOCTU BJINAHUA

YyCUNWIA 1 NepeMeLLeHmnii B OCHOBHOW cucTeMe, a nog MaTpuuen [JnogpasymeBaTb pacyeTHyl MaTpuuy

(MaTpuLy nepemMeLleHUii B METOAE CWI, MaTpuLy peakuuidi B MeTode nepeMeLLeHuii, MaTpuly CMelLaHHOro
UM KOMBUHMPOBAHHOIO MeToAa). B aTom cnyyae BblpaXKeHne MOXHO paccMaTpuBaTtbh Kak YHUBEpPCarbHYIo
dopmMyny Ans packpbITUS BHELUHEN CTaTUYEeCKOM HeomnpenenuMOCTM Mpu MPOCTPaAHCTBEHHOM pacyeTe
MPONETHbLIX CTPOEHU/ MOCTOB pPasfMYHbIX CUCTEM W O4YepTaHus B nNnaHe. PackpbiTe BHYTPEHHEN
HeonpeaenMMocT MPOBOAAT MOCPEeACTBOM pacyeTa paspesHOro MpOMeTHOro CTPOEHUS C OCHOBHbLIMU
rpaHNYHbLIMM YCMOBUSIMU Ha Ornopax.

11.17 lMoBepPXHOCTb BIUSIHUA, MoNlydyaemas B pes3ynbTaTe MPOCTPaHCTBEHHOro pacyeTa, 3agaeTtcs
MaTpuuen annnukat z , BEKTOp-CTonbuom abcumcc x u BeKTOp-CTpokon opauHat ¥ . Kaxabin ctonbeu

mMaTpuubl anninkat BMecTe C BeKTOp-CTOJ'I6LI,OM abcuucc npencrtaBnAl0T cobon npoaosfibHoe ce4vyeHune
NOBEPXHOCTU BJTUAHUA. Ero nonoxexwue nonepek MocTta onpeaeneHo BeKTOp-CTpOKOVI opavHart.

Mpu 3arpyxeHMn MNOBEpPXHOCTEN BIMAHUS BPEMEHHOW MOABWXKHOM Harpy3kom MPUHATO, 4TO
TPaeKkTopus OBWKEHWUS HArpy3Kku Mo NponeTHOMY CTPOEHWIO naparnnenbHa NPpoA0SbHON OCU MOCTA.

11.18 JonyckaeTca nNpu 3arpy>xeHnyu NOBEPXHOCTEN BAUSHUSA YCUIUIN (NepemeLLeHNA, HanpPsxXeHUn,
Aedopmaumii) NPUMEHATb CREeAYOLNA anropuTM.

Ona npodonbHbIX ceyeHu (CTOonbUOB MaTpuLbl) WUCXOOHOW MNOBEPXHOCTW BMWSHUSA HameuvarlT
COMpsiKeHHble MpOAOSibHblE CEYEHUs, PacrofioXEeHHble Ha PacCTOSHUW, pPaBHOM LUMPWUHE  KOMewu
aBToMObOUNbHOM Harpy3ku (1,9 m ansa Harpy3km AK 1 2,7 m gnsa Harpy3km HK). Crnoxus nonapHO ncxogHsle u
COMpsiKeHHble NPOAOSbHbIE CeYEeHUS 3aJaHHON MOBEPXHOCTU BIUSHWUS, MOMy4YMM "KONerHyl" matpuuy.
Kaxgbin cTonbey 3TOoM MaTpuubl npeacTaBnsetT coboli npodonbHOe cedeHne HoBOW 0006LLEHHOM
NMOBEPXHOCTUN BMAUSHNUS.

MMyTem 3arpyxeHust NPoAOoSbHbIX CEYEHMUIA HOBOW KONMEWHON NMOBEPXHOCTU BIMUSHUA (FTMHUI BIUAHWS)
pacyeTHOM MNOSIOCOM Harpy3kM HaxoOAT HEBbIFOAHbIE MOJIOXKEHUSA Harpy3kM (Ha MakCUMyM U MUHUMYM) B
NPOAOSfIbHOM HanpaBfieHUUM U COOTBETCTBYIOLLME 3TUM MOMOXEHUAM 3KCTPEMasibHble 3HAaYEeHUA pacyeTHOM
BEMNNYUHBI.

Mepemelyas Harpy3ky B MornepeYyHoOM HarnpaBfeHUMU C 3afaHHbIM LaroM M HaxoAs Ha KakgoMm Liare
HEBbLIFOAHOE TOMOXEHNE Harpy3kM B MPOLAONbHOM HarpaBfeHWM W COOTBETCTBYHOLLEE IKCTPEMarbHoe
3HayYeHWe pacyeTHOW BENUYUHbLI, "CBEpTbIBAOT" NMOBEPXHOCTU BIUSIHUSI B MOMEPEYHbIE NUHUM BIUSIHUS.
Kaxpgass opavMHata nonepeyHon NUMHWUM BIUSIHUSI XapaKTepuayeT 3KCTpemarlbHoe 3Ha4YeHue pacyeTHoW
BEMWYMHbI OT 3arpyXeHusi MpPONeTHOro CTPOEHMSI OAHOM MONIOCOM Harpysku npu (PUKCUPOBAHHOM ee
NMoNoXXeHnn Nnonepek MocTa.

PesynbTaTtoM 3arpyXeHus nonepevyHon NMHWU BAWSHUS CUCTEMOW €AVMHUYHbIX TPY30B (KONMYECTBO
€0VHUYHBIX TPYy30B COOTBETCTBYET KOJIMYECTBY MOJIOC) SIBMISIETCA WMCKOMOE SKCTPEMasribHoe 3HadeHue
pacyeTHOW BENUYUHbI.

11.19 TlpuBedeHHbIN anropuTM 3arpyXeHusi MOBEPXHOCTEN BUSAHUS YCUMUKA, NepeMeLLeHnn,

HanpshkeHun, aedopmauumin JonyckaeTcsl MPUMEHATb NMPU pacdeTe cTanexene3obeToHHbIX MOCTOB Ha
BpeMeHHble aBTOMOOWIbHbIE Harpy3ku kak otedectBeHHble - AK, HK, Tak 1 3apybexHbie - LM1 u gpyrue.
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