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06 yTBepzxaennu cpoaa npasua «Crajexene300eTOHHbIE NPOJIETHbIE CTPOEHHS
aBTOL0PO:KHBIX MOcTOB. IIpaBuia pacuera»

B cooreerctBuM ¢ ®enepansHbIM 3akoHOM oOT 30 mexabps 2009 r.
No 384-03 «Texnuyeckuil pernaMeHT O Ge30TacHOCTH 3/aHHM W COOPYKEHHMID»,
nocranosnesueM IlpaBurenscra Poccuiickoit ®enpeparmu ot 19 Hosbpsa 2008 r.
Ne 858 «O nmopagke pa3pabOTKM M yTBEPXKIEHHS CBOIOB  IIPABHID,
noxmynkroM 5.2.9 Ilonoxenuss o MHHHUCTEpPCTBE CTPOHUTEIBLCTBA M KHIHIIHO-
KOMMYHAJIbHOTO XO3SIHCTBa, YTBEpP)KAEHHOTO MOCTaHOBJIEHHeM IIpaBHTENLCTBaA
Poccuiickoii @enepanyu ot 18 HosOpst 2013 . Ne 1038, npuKa3bIBAIO:

1. YTBepauth u BBecTH B gAeifcTBue ¢ 1 centsiops 2014 roma cBox mpaBui
«Cranexene3o0eTOHHBIE NPOJETHBIE CTPOSHUS ABTOJOPOKHBIX MOCTOB. [lpaBmia
pacyeTray CornacHO IPHIIOKEHHUIO K HACTOSIIEMY [IPHKa3y.

2. @ejepalbHOMY aBTOHOMHOMY YyupexaeHHio «DelepanbHblii HEHTp
HOPMHPOBaHHs, CTaHJApPTH3allMH M  TEXHHYECKOH  OIEHKH  COOTBETCTBHUS
B cTpoutenscTBe» (A.B. MBakuny):

a) mpencTaBuTh B JlemapTraMeHT —TPafOCTPOHMTENBHOH  JESTEIBHOCTH
u apxuteKTypsl MuHcTpos Poccuu (nanee — JlemapTaMeHT) MakeT O(HIMAILHOIO
H3JaHus YKa3aHHOTO CBOJIa IIpaBuII B cpok Jo 18 aBrycra 2014 ropa;

0) obecneYnTh B YCTAHOBICHHOM TIOPS/IKE H3rOTOBJICHHE W PACTIPOCTPAHEHHE
ouImaTEHOTO H3/IaHus cBoza TIpaBHIT «Cranexene300eTOHHBIE
IpONeTHEIE CTpOEHHUS aBTOJIOPOYKHBIX MOCTOB. IlpaBunma  pacueray
B cpok 10 1 cenTs6ps 2014 roxa;

B) TpeJACTaBUTH B JlemapTraMeHT CBENEHHSA O pe3yibTaraX MCIIOIHEHHUS
HOAIYHKTOB «a» U «O» IMyHKTa 2 HACTOAIIEro mpukasa B cpok g0 10 cenrtsips 2014
roza.
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CsepeHuna o ceoae npasun

1 UCTMONMHUTEIb — dunuan OAO LUHNNC «HNL «MocTbi»

2 BHECEH TexHnuyecknm komuteTom no craHgaptnsauumn TK 465 «Ctpontenbcteo», PegepanbHbiM
aBTOHOMHbIM yypexaeHnem «PenepanbHblii LEHTP HOPMUPOBAHUS, CTaHO4APTM3aUUN U TEXHUYECKOWN OLEH-
Kn cooTBeTCcTBMA B cTpouTensbcTee» (PAY «PLICx»)

3 NOAOrOTOBJIEH k yTBepxaeHuto [lenapTaMeHTOM rpagoCTpOMTENBHON AeATENbHOCTU N apXUTekK-
Typbl

4 YTBEPXXOEH [lMpukasom MuHucTepcTBa CTpOMTENLCTBA U KUMULLHO-KOMMYHANbHOIMO X03sMicTBa
Poccuickon ®egepaumm (MuHcTpon Poccum) ... u BBegeH B genctaue c ... 2014 .

5 BAPEMMCTPUPOBAH ®degeparnbHbiM areHTCTBOM MO TEXHWYECKOMY perynvpoBaHuI0 U MeTporio-
rumn (PocctaHgapT)

6 BBE[JIEH BINEPBbIE

WHebopmayusa 0b usmeHeHUsix K Hacmosiwemy c8ody rpasusl, a makxe meKcmbl USMEHeHUU U ronpasok
pasmeuwaromesi 8 UH¢hopmMayUuoHHOU cucmeme obwez2o rnonb308aHus — Ha oguyuanbHom catime MuHucmep-
cmea o cmpoumenibcmay U XUuujHo-KoOMMyHaribHoMy Xxossiticmey Poccutickold ®edepayuu e cemu UHmep-
Hem

© MuHcTpon Poccumn, PAY «DLIC», 2014

HacTosAwwi cBoa NpaBmn He MOXET BbITb NOSTHOCTLIO UMK YAaCTUYHO BOCNPOM3BEAEH, TUPaXXMPOBaH W pacnpoCcTpaHeH B
KayecTBe ohmumManbHOro n3gaHus Ha Tepputopun Poccuickon ®epepaunm 6e3 paspeluenns MuHcTpos Poccun
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BBenenue

Hacrosmuit cBom mpaBui pa3paboTaH € IENBIO TOBBIICHUS
YpOBHSI 0€30IaCHOCTHU IO B 3[aHUSIX U COOPYKEHUSX M COXpaH-
HOCTH MaTepHalbHBIX IIEHHOCTEH B cooTBeTcTBUU ¢ (DenepabHbIM
3akoHOM OT 30 nexadbps 2009 r. Ne 384-D3 «TexHUUeCKUN periaMeHT
0 0€30MacHOCTH 3aHUH U COOPYKEHUI», MOBBIIIEHUS YPOBHS rapMo-
HU3AIlMM HOPMATUBHBIX TPEOOBAaHUI C E€BPONMEHCKUMHU U MEXIyHa-
POIHBIMM HOPMATHUBHBIMU JOKYMEHTaMH, NPUMEHEHUS €IMHBIX Me-
TOJIOB ONPEJEIICHUs SKCILTyaTallMOHHBIX XapaKTEPUCTUK U METOJOB
OLIEHKU. YUNTBIBAIUCH Takxke TpeOoBaHusa PdenepalbHOro 3aKOHa OT
22 mronst 2008 . Ne 123-03 «TexHU4Yeckuil periaMeHT o TpeOOBaHH-
AX TO0XKapHOH O0€30MacCHOCTU» U CBOJOB IIPABUJ CUCTEMBI NPOTUBO-
MIO’KAPHOM 3aILUTHI.

CBox mpaBUJI CONEPKUT IPaBMUJIA pacueTa CTallekeae300eTOH-
HBIX IIPOJIETHBIX CTPOEHUM aBTOAOPOMKHBIX MOCTOB.

CBox  mpaBwil  BBIIOJHEH  aBTOPCKMM  KOJUIEKTUBOM
OAO «(IHMUUC» (kannupaat TexH. Hayk FO.M. Eeopywkun, NHXEHE-
pel P.A. Pyounuux, H.B. Unowun).






CBO/JI TIPABWT

CTAJIEXKEJIE3OBETOHHBIE ITPOJIETHBIE CTPOEHHUA ABTOJOPOKHbBIX
MOCTOB.
ITPABHUJIA PACYHETA

Steel and concrete composite bridge decks on highways. Rules of analysis
JlaTa BBenenusn — 2014—09-01

1 ObsacTh NpUMeHeHUs!

HacTosmmii cBoa mpaBuil pacpoCTpaHsAeTCsl Ha MPOEKTUPOBAHNE HOBBIX U PEKOHCTPY-
UPYEMBIX IOCTOSIHHBIX MOCTOBBIX COOPYKEHUH CO CTalle)KeIe300€TOHHBIMU MPOJIETHBIMU
CTPOEHHUSIMH C €3]10i1 TOBEpXY, COOPYKAEMBIMU ITyTEM MOHTa)Ka CTAlbHBIX OAllOK W IOcIe-
JyIouiero 0eTOHMPOBaHUs (MOHTaXa) KeJIe300€TOHHON TUINTHI IPOe3KeN YacTh:

Ha aBTOMOOMJIBHBIX JOPOrax;

Ha YJIMIAX U 10pOorax HaceJIE€HHBIX IIYHKTOB;

Ha MEeNIeX0HBIX I0pOrax.

Hacrosiuii cBoj IpaBmil HE paclpocTpaHsIeTcsl Ha MPOEKTHPOBAHUE MOCTOBBIX COOPY-
JKEHUI Ha KEJEe3HBIX TOporax U JUHHUIX METPOIOIUTEeHA.

2 HopMaTuBHbBIE CCHUIKH

B Hacrosimiem cBoOJe MpaBWJ HMCHOJNB30BAHBI CIEAYIOIINE CCHUIKH HAa HOPMAaTHBHBIC
JIOKYMEHTBI:

CII 35.13330.2011 «CHwuII 2.05.03-84* MocTsl 1 TpyOBI»

CIT163.13330.2012 «CHuII 52-01-2003 BetoHHble U >Kej1e300€TOHHbIE KOHCTPYKLIUH.
OCHOBHBIE TIOJOXKEHHSD»

IIpumeuanue— [Ipu moas30BaHUM HACTOSIIUM CBOJIOM IPABHII IIEJIECOO00Pa3HO MPOBEPUTH JICH-
CTBHE CCBUIOYHBIX CTAaHAAPTOB B WH(POPMAIMOHHOW CHCTEME OOIIETo MOJB30BaHHUS — Ha O(UIMATHLHOM caiTe
®denepanbHOrO areHTCTBA MO0 TEXHUUYECKOMY PETYJIMPOBAHUIO U METPOJIOTUU B C€TU VIHTEpHET WM MO €XKeroj-
HOMY WH(POPMAIIMOHHOMY yKazatento «HarmoHanpHbple cTaHAapTh», KOTOPHIH OMYyOJMKOBaH MO COCTOSHHUIO Ha
I stHBapst TEKyIIEeTo T0/1a, U 10 BEITYCKaM €KEeMEeCSIHOro MH(pOpMaIMoHHOTO yKazaTtens «HannonansHbIe CTaH-
JIapThD» 3a TEKyUW ToJ. Eciy 3aMeHeH CChIIOUHBINA CTaHAApT, Ha KOTOPHIM JaHa HEIaTHPOBAaHHAS CCHIJIKA, TO
PEKOMEHAYETCs MCIOIb30BaTh JACHCTBYIOIIYI0 BEPCHIO 3TOTO CTaHAAPTa C YUETOM BCEX BHECEHHBIX B JAaHHYIO
BEpCUI0 U3MEHEHUH. Eciy 3aMeHeH CChIIOUHBIN CTaHJapT, HAa KOTOPHIA JaHa JaTHpPOBaHHAs CChUIKA, TO PEKO-
MEH/TyeTCs NCTIONBb30BaTh BEPCUIO ATOTO CTaHJApTa C YKa3aHHBIM BEIIIE TOIOM yTBEpXKACHUS (mpuHsTHsA). Ecinn
nocJie YTBEP)KASHHS HACTOSILEro CTaHJapTa B CChUIOYHBIN CTaHAApT, HA KOTOPBIM JaHa JaTUPOBAaHHAs CCBLIKA,
BHECEHO U3MEHEHUE, 3aTParuBarollee MOJIOKEHUE Ha KOTOPOE JJaHa CCBLIKA, TO 3TO MOJIOKEHUE PEKOMEHAYETCS
NPUMEHSTH 03 ydeTa TaHHOTO M3MEHEeHHs. ECIU CChUIOUHBIN CTaHIapT OTMEHEH 03 3aMEHBI, TO MOJIOKCHHE, B
KOTOPOM JlaHa CChUIKAa Ha HEro, PEKOMEHYeTCsl IPUMEHATDh B YacTH, HEe 3aTparuBarouleil 3Ty cChUIKY

3 Tele/IHLI " onpeaeJIeHus

B Hacrosmem cBojie mpaBuil MIPUMEHEHBI CIEAYIOIINE TEPMUHBI C COOTBETCTBYIOIIUMU
ONPEAEICHUAMMU:

HN3nanue opunuaibHoe

3.1 3arpy:keHne MOBEePXHOCTH BJMsiHHA: [lonck HEOIArONMPUATHBIX PACIIONOKCHHIA
BPEMCHHBIX IIOJABHXKHBIX HArpy30K Ha IPOJETHOM CTPOCHHHU MOCTa MU, COOTBETCTBYIOIIMX
ATUM PaCMOJIOKECHHUSIM, IKCTPEMATBHBIX 3HAUYEHUHW PACYETHOW BEIWYWHBI (YCHIIHS, TepeMe-
IEHUS U T.1.).
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3.2 MOMEHT 3aMbIKaHusl cTadu U OeroHa: Hauano coBMecTHOU pabOTHl CTaTbHOM
OaJIKu ¥ KeIe300€TOHHON TUIUTHI MPOE3KeN YacTH. Y CIIOBHO CUMTAIOT MOMEHT, KOT/1a IIPoY-
HOCcTh OeToHa npocturaetr 30 % pacyeTHOM MPOYHOCTH.

3.3 noBepxHOCTh BJHsiHUsI: DyHKIMS, 3HAYCHUSIMH KOTOPOH SIBJISIFOTCS YCHIHS (MK
Jpyrue KOMIIOHEHTBI HaNpsHKEHHO-Ae(OpMUPOBAHHOTO COCTOSIHMA) B 3a/laHHOM TOYKE IPO-
JIETHOTO CTPOEHHUS B 3aBUCUMOCTH OT TOJIOKEHUS MepeMeniaeMoil eTMHNYHON BepTUKAIbHOM
CWIBL. 3aaeTcsi TAaOIUYHO B BUAE MATPHUIlLI alIUIMKAT, BEKTOP-CTONIONA a0CIMCC U BEKTOP-
CTPOKHU OpJIMHAT.

3.4 camopa3orpeB OetoHa: [loBbllieHne TemnepaTypbl O€TOHA B MPOLECCEe TBEPACHUS
BCJIE/ICTBHE DK30TEPMHHU LIEMEHTA.

3.5 cTanexesie300eTOHHbII MOcT: MOCTOBOE COOPY)KEHHUE CO CTAIEkKENe300€TOHHBIMU
MIPOJIETHBIMU CTPOCHUSIMH.

3.6 cTasiexxkes1e300eTOHHbIE NMPOJIeTHbIE cTpoeHusi: [IpoieTHbIE CTPOEHUS MOCTOBBIX
COOPYKEHHH, Y KOTOPBIX OCHOBHBIE HECYIIIHE AJIEMEHTHI (TJ1aBHbIE 0aJIKH) COCTOSIT U3 CTallb-
HBIX U )K€JIe300€TOHHBIX JIEMEHTOB, pabOTAIONINX COBMECTHO.

3.7 reMneparypa camopa3orpeBa 0eroHa: Pa3HOCTH TemIieparyp MEXIy CTAIbHOM
0anKoil M xKene300eTOHHON TTUTON MPOe3KeH YacTH B «MOMEHT 3aMbIKaHHs» CTAIN U O€To-
Ha.

4 O01IHe MOJI0KEeHUS

4.1 PacueThl CTaliexKeIe300€TOHHBIX MPOJIETHBIX CTPOSHUI aBTOIOPOKHBIX MOCTOB
HEOOXOJUMO  BBIMOJIHATH C KOMIUJIEKCHBIM  Y4YETOM  CJIEAYIOUIMX KOHCTPYKTHBHO-
TEXHOJOTUYECKHX (PAKTOPOB: TMOCIEAOBATEILHOCTH OETOHHPOBAHHS (MOHTa)Xa) TUTUTHI
poe3ked 4YacTd, ycaJku U TMOJI3ydecTH OeTOHa, TPelIMHOOOpa30BaHHUs, caMopa3orpeBa
OeToHa B TpoIlecce TBEPACHUS, TEMIEPATYPHBIX MEPEragoB MEXKIY CTATbHOW U OCTOHHOMN
YacTSIMH [TONEPEYHOTO CEYECHHUS.

4.2 PacueThl CTanexene300€TOHHBIX MPOJIETHBIX CTPOCHH MOCTOB Ha TOCTOSHHBIC
Harpy3Ky ¥ BO3JEUCTBHUSA, a TaK)K€ Ha TEMIIEpPAaTypHbIE Mepenajibl JOIMYCKaeTCsl BBIIOIHATD C
MPUMEHEHUEM IJIOCKUX PACYETHBIX CXEM.

4.3 PacueThl Ha BO3/JICHCTBHME BPEMEHHBIX BEPTHKAJIBHBIX HArpy30K OT TpaHCIOPTa U
MENIeX0/I0B CIEAYEeT BBIMOIHATH C YYETOM NPOCTPAHCTBEHHOW pPaOOTHI KOHCTPYKIIUU.
Pexomenayercsi, ocoOEHHO MpH pacueTe KOHCTPYKIUH CIOKHOTO OYepTaHUs B IUIaHE
(KOCOYTOJIbHBIX, KPUBOJUHEHUHBIX U T.M.), IPUMEHATh METOJMKY IMOJYUYEHHUS U 3arpyKEHUs
JUHUN ¥ TIOBEPXHOCTEH BIWSHHS YCWIMH, HaNpsDKEHUH, aAedopMalvii U TEpPeMEIIeHH ¢
MOMCKOM HEOJIarOMPUATHOTO PACIIOIOKECHHUSI BPEMEHHBIX HArpy30K Ha MPOJIETHOM CTPOSHUU
U pacYEeTHBIX COUYETAaHUIN HATPY30K.

4.4 OueHKy CONpOTHUBIAEMOCTH HOPMAJIbHBIX K IPOJOJIBHOM OCH MOCTa CEUEHUN
U3rubaeMbIX CTajekeae300eTOHHBIX 0aOK HACTYIUICHUIO MpPENeIbHBIX COCTOSIHUM, a Takke
pacdeThl Ha BO3JCHCTBHE YCaJKH M caMOpa3orpeBa OeToHAa B TIPOIECCE TBEPACHUS
PEKOMEHTYEeTCS BHITIOJNHATH B COOTBETCTBHH C TMpeIaraeMoii 0000IIeHHOW METOANKOM.

4.5B ocHoBe 00OOUICHHON METOIUKH JIEKHUT pacyeT HOPMAIbHBIX CEUEHHH 110
HeJMHEeHHON nedopmarmonHo Moaenu [1], ucronb3yromiei nuarpaMmsl 1ehOpMUPOBAHUS
(COCTOSIHMSI) MAaTEepUAJIOB, COCTABIISIFOIIMX TIONEPEYHOE CEUYCHHE CTaJIekKEIe300€TOHHOM
OaJIKu: KOHCTPYKITMOHHOM CTasid, OETOHA U apMaTyphI.

OTnUYUTENBHON OCOOEHHOCTHIO METOJIUKH SIBIISIETCS HCIIOJIb30BAHME B pacderax Iio
HEJIMHEWHON AeQopMaIlMiOHHON MOJEIN B KadyecTBE KPUTEPHUS MPOYHOCTU MpPEeAeTbHBIX
YCHJIMH, BOCHPHUHMMAEMbIX CEUEHHEM, a He TMpeNelbHBIX OTHOCUTENBHBIX aedopmarmii
cornacHo CII 63.13330.
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4.6 O0o0mIeHHass METOJUKA pacuyeTa HOPMAIbHBIX CEYCHHH H3rH0aeMbIX AIIEMEHTOB
OasupyeTcst Ha MPUMEHECHHH:

- YpaBHEHUU PaBHOBECHS,

- TUNOTE3bI IUIOCKUX CEeUEHUM;

- auarpamm J1e()OpMUpPOBAHHS MAaTEPHAIIOB.

[Ipennaraemas MeTOAMKa OPUEHTUPOBAHA HA TMPUMEHEHUE KoMIbloTepa. B ocHoBe ee
pean3ayy JIeKaT BBIYMCIUTENBHBIE NPOLEAYPbl YMCIEHHOTO MHTEIPUPOBAHHUS, PELICHUS
MHTEPIONSAIIMOHHON 3a/1a4M, HAX0X/I€HUsI KOPHEW TPAHCLEHCHTHBIX YPaBHEHUN.

4.7 B obmem ciydae Aisi OLIEHKU MPEICNbHBIX COCTOSHUIM CEYeHHH, HOPMAJBHBIX K
NPOJOJIBHOM OCH U3rMdaeMoro »sjeMeHTa, NPUMEHSIOT TPH YypaBHEHHUS pPaBHOBECHUS —
PaBEHCTBO HYNIIO CYMMbI BHEIIHHMX M BHYTPEHHMX IPOJOJBHBIX CHWJI U PABEHCTBO HYJIIO
CyMMBI BHEIIHUX W BHYTPEHHHMX MOMEHTOB OTHOCHUTENIBHO JIBYX HE MapaJlIeIbHBIX OCEH,
pacloJIOKEHHBIX B IUIOCKOCTH ceueHus. Ilpu pacuere ceueHuil, CHUMMETPUYHBIX
OTHOCHUTEIIbHO TUIOCKOCTH JIEUCTBHUS BHEIIHEH HArpy3Ku, JOCTaTOYHO JIBYX ypaBHEHUH, a A
pacudera HEHTPAIbHO CXKAThIX (PACTAHYTHIX ) AIEMEHTOB — OJIHOTO.

4.8 CeueHusi, HOpMAJIbHBIE K TIPOJIOJIBHON OCH 3JIEMEHTA, B COOTBETCTBUHU C THIIOTE30M
TUIOCKUX CEUEHHH, OCTAIOTCSI ITIOCKUMHU TOcIie 1e(hOpPMUPOBAHUS HIIEMEHTA.

Omropa aedopmariii mpeacTaBiIseT co00W MPU3MATHUECKYIO TOBEPXHOCTh, 00pa30BaH-
HYIO UCXOJHOM M AepOpMHUPOBAHHOW IUIOCKOCTSAMH. JIMHUS TepeceueHus] UCXOIHON H Je-
(GhOpMHUPOBAHHON TIOCKOCTEHN MOMEPEYHOTO CEUCHHMsI SIBIIACTCS HYJIEBOW JMHUEH (HEUTpasb-
HOW OChI0), Tne nedopMalvyd M HANpsHKeHHUs paBHBI Hy0. [Ipu IMpUMEHEHHWH THUIOTE3BI
IUIOCKUX CEYEHH, SMIOPbI HOPMaJbHBIX HAMPSHDKEHUN B MOMEPEYHBIX CEUCHUSIX OaTKu MOTYT
OBITH_ITPE/ICTaBICHBI TUarpaMMaMu (Win (parMeHTaMH JuarpaMm) MpOCTOrO PaCTSKEHHs-
C)KaTHs MaTepHalioB, COCTABJISAIONIMX IMONEPEeYHOe CEUYEeHHEe, C JIMHEMHO M3MEHEHHBIM Mac-
mrabom repopMarmii.

4.9 lmarpamma  1eOpMHPOBAHUST  TPEJCTABIAET COOOM  3aBUCUMOCTh  MEXIY
HaINpsHKEHUSIMU G U OTHOCUTENbHBIMU JIe(hOpMaIMIMU € IPU PACTSHKEHUU-CKATUN MaTepHrasa

c = f(e).
Huarpammy  nedbopMupoBaHus JJIE  KaXJIOr0 MaTepuana MpEACTaBISIOT B
AQHAJMTUYECKOM BH/IC WM B BUJIC BEKTOPA

6 = {n,61,€1,02,€2,...,0n,En, } »

TJie 71 — KOJIMYECTBO TOUEK JHArPaMMBI.
4.10 B o0mem cnyyae B KadecTBe pacCUYETHOM JauMarpaMMbl COCTOSIHHUSI OETOHa,

OTIPENENSAIONICH CBA3b MEXIY HANPSDKEHUSIMH W OTHOCUTEIBHBIMH  Je(QOopMaIusmu,

UCTIONB3YIOT Mapaboily ¢ HUCIAJaroleil BeTBbIO, ypaBHEHHE KOTOPOIl UMEEeT BT

- 2
b €p
2% Lo
o) = bE b0 —R, (1)
1+ 7b8b0—2 7b
Ry, €p0

T/ie G — HanpsbKeHus B Oetone, MI1a;
€ — OTHOCUTEbHAA fAehopmarus 6etona, Mlla;
E» — HadaneHbBIM MOAyIIb yrpyroct, Mlla;
R — pacuetHoe conpotuBieHue 6erona, Mlla;
€p0— MPEICTbHAS OTHOCHTENbHAsT jaedopmamms OETOHA TPHU OJHOOCHOM BO3JICHCTBUU
(koHCTaHTA).
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B npuBeneHHOI BbIlle 3aBUCIMOCTH B KaYECTBE PACUETHOT'O CONPOTUBIICHUs OeToHa R
UCTIONB3YIOT Rp, Rpser, Rit, Rbtser TPU pacueTax Ha CHKATHE MO MPEACTBHBIM COCTOSIHUSAM IEp-
BOM M BTOPOM I'PYIII ¥ IIPU pacyeTax Ha pacTsKEHUE.

B pacuderax Ha nelcTBHE JUIMTEIBHBIX HAarpy30K BMECTO HA4YaJIbHOTO MOXYJIA YIPYIo-
ctu Ep ciaeayeT UCIoib30BaTh MOYIb nedopMmaliiu E, onpeaenseMslil no gpopmyie:

E= Eb/ (1 + (Pcr), (2)

T71€ Qcr — KOOPPUITUEHT MOT3YyYECTH.

4.11 Jlommyckaetcsi MPUMEHATHh B pacyerax auarpammy aedOopMHUPOBaHHS CKATOro Oe-
TOHA, COCTOSIIIYIO U3 MapaboIMYECKOTo U MPSMOYTOJIBHOTO YY9aCTKOB.

VYpaBHeHue napabonnyeckoro ¢pparMeHTa JuarpaMMbl UMEET BT

ob =[(1 — (1 — ex/er0)*] Ro, 3)

T7e €x0— OTHOCHUTENbHAss nedopmarust  Oetona, paBHas 0,002 mpu KpaTKOBPEMEHHOM
nevicteun u 0,0035 nipu AJIUTENTEHOM JACHCTBUU HArPY3KH.
4.12 JlebpopMupoBaHre KOHCTPYKIIMOHHOMN CTaJIM U apMaTyPHhl, IOMYCKAETCs ONMUCHIBATH
C TOMOIIbI0 nuarpammsl [Ipanaris:

Os = {47 —&s, _RS: _RS /ES; _RS; RS /Es, Rs, €y, Rs},

r7ie 4 — KOJIMYECTBO TOUEK JUATPAMMBIL;
Ry — pacueTHOE CONMPOTUBICHUE CTANH (I TEPBOW WX BTOPOW TPYMNIBI MPEASTbHBIX
coctosiHuii), Mlla;
Es —™Monyns ynpyroctu cranu, MIla;
€ — TpeJieNibHast OTHOCUTENbHAsS nedopmars (& = Ry / Es + 0,006 — a1st KOHCTPYKITMOHHOM
ctanu, &= 0,025 — 1711 HeHanpsATaeMO# apMaTyphl).

4.13 Ilpeqnaraemast  00OOIIEHHAasT METOJWKAa pacdyera HOPMAJbHBIX  CEUEHUH
M3TU0AEMBIX_CTaJICKEIe300€TOHHBIX 2JIEMEHTOB 0a3UPYyeTCsl Ha CIEAYIOIIEM YTBEPKICHUU.

Ecnu npu pacuere m3rudaeMbix Oanok MPUMEHSIOT THUIIOTE3Y IJIOCKUX CEYCHHH U U3-
BECTHA OpPHEHTAIUs] HEUTPAJIBHOM OCH, TO OTHOCHUTEIBHOHN aedopmaruu (HAmpsHKEHUIO) B
IPOM3BOJILHON TOYKE MOMEPEYHOTO CEUSHHSI, HOPMAJILHOTO K MPOJIOIBHON OCH OAJIKU, MOXKET
OBITH OJHO3HAYHO ITOCTaBJEHA B COOTBETCTBHE SITIOPA OTHOCHTENBbHBIX nedopmaruii (HOp-
MaJIbHBIX HAIPSHKCHUI) B ’TOM CEUCHUHU.

MartemaTtuyecku 3a/1a4a OTHICKAHHUS SMIOPbl OTHOCUTENBHBIX IedopMaluii CBOAUTCS K
BBIOOPY U3 IMyYKa IIIOCKOCTEH, MPOXOISIINX Yepe3 3a/IaHHYI0 TOUKY U MapalieNIbHbIX 3a/1aH-
HOMY HaIpaBJIEHUIO HEUTPAIIbHOM OCH, TAKOH TIOCKOCTH, KOTOpast YAOBIETBOPSET YCIOBUSIM
paBHOBECHS.

4.14 Tlpu CUMMETPUYHOM H3THOE CHJIOBas IJIOCKOCTh MPOXOJUT dYepe3 IIIOCKOCTh
CUMMETPUHU CEUYCHHsI, HAlIPaBICHUE €€ (PUKCUPOBAHO M HEUTpaNbHAS OCh MEPICHIUKYISIPHA
CHJIOBOH IIOCKOCTU. B 3TOM ciydae mpocTpaHCTBEHHAasl 3a/ladya MOXKET OBITh CBeJeHa K
IUIOCKOM, T.€. BMECTO PAaCCMOTPEHUSI CHUIIOBOM TIOCKOCTH, IUIOCKOCTEH Ne(OpPMHPOBAHUS U
MOBEPXHOCTEH HANPSXKEHUH MOXKHO OTPAaHMYUTHCS PACCMOTPEHUEM CIIEIOB UX IMepecedeHus
C IJIOCKOCTBIO CEYEHUSI.

Onropa  OTHOCHUTENBHBIX  JaeopManuii  TpEeACTaBIsSeT COOOW TPSAMYIO JIMHHIO,
MPUHAJISKANTYIO K TYYKY MPSMBIX, PACIIOIO0XKEHHBIX B TUIOCKOCTH CEUEHUS U TPOXOSIINX
4yepe3 3aJIaHHYI0 TOYKY (ITOTIOC MTydKa MPSMBIX ).

4.15 B xadecTBe MoJitoca MOXET ObITh BhIOpaHa MpOU3BOJbHAA Touka. Kak mpasumio,
BbIOOp Tmodroca OOYCIIOBIEH Ha3Hau€HHWEM BbINONHSeMoro pacyera. [lpu pacuere
CTaJIIKENE300€TOHHOTO CEUYEHUS M0 MPOYHOCTH B KaueCTBE MOJIIOCA IIeTIECO00Pa3HO NCHIOIb-
30BaTh TOUKY, PUHAJIEKAIIYI0 Hauboee CKaTOMYy OT BHEUTHEH Harpy3Ku BOJIOKHY CEYEHUS
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C OTHOCUTENBHOU jgedopmammeil, paBHOW MNPEAETLHOMY 3HAYEHUIO OTHOCUTEIBHON
nedopmaruu 6eTOHA MPH CHKATHH.

[Touck »mrOpbl OTHOCHUTENBHBIX AedopManuii (MpSAMOM JMHUHM, TPOXOAALICH uepes
MOJIFOC) CBOAMTCA K ONPENEICHHUIO COOTBETCTBYIOLIEH OTHOCUTENBbHON JedopMaid BO
BTOPOI1 (CONPSKEHHOW) TOUKE.

B kauectBe coOmpsKEHHOM MOXKET OBITh HCIOJIB30BaHA MPOU3BOJIBHAS TOYKA
MIOTIEPEYHOT0 CeUeHMsI, He COBIaaaromas ¢ nouocoM. IIpu pacuere cranexenez00€TOHHOTO
CEUEHHUs IO MPOYHOCTH B KayeCTBE COMNPSKEHHOW I1eIeco00pa3HO HCIOJB30BaTh TOUKY,
COBIAJAONIYIO C HIDKHEH GuOpoii Oankw.

4.16 OTHOCUTENBHYIO e(POpMAIUI0 B COMPSDKEHHOW TOYKE HAXOJAT C MPUMEHEHHUEM
YPaBHEHHUs paBHOBECHS, OTPAXKAIOIIErO YCJIOBHE PAaBEHCTBA HYJIO CYMMBbI IPOEKIMM BCEX
BHEIIHWUX ¥ BHYTPEHHMX CUJ Ha MPOJOJBHYIO OCh 3JIEMEHTA.

Jnist perieHust ypaBHEHUSI IPUMEHSIOT «(QYHKIUIO PABHOBECHS

h H
szcs-bs-dz+jcb-bb-dz+§;ci-fi+N, 4)
0 h i=1

I7Ie z— OpJIMHAaTa B HANpPaBJICHUH, HOPMaJIbHOM K HYJIEBOH JINHUU;
h, H—pa3Mepbl CTalbHOTO U CTaJekKeIe300€TOHHOTO CEUeHUH [0 HaNpaBJICHHUIO,
HOPMaJIbHOMY K HYJIEBOU JTUHUH, M;
Os, Op — HAIIPsDKEHUA B cTanu u 6etone, MI1a;
bs, by — mMpHUHA CTaILHON M OETOHHOM YacTel cTaliexene300€TOHHOTO CeUEHUs, M;
1 — KOJJMYECTBO ApMATYPHBIX CTEP>KHEH;
G;— HalpsHKeHUE B apMaTypHoM crepskuae, Mlla;
fi— TIIOIIAIh APMATYPHOTO CTEPXKHS, M%;
N — BHelHsA poaoiabHas cuina, MH.
OyHKIUS pPaBHOBECHS ONpeNeJeHa W HMEET €IMHCTBEHHBIM KOpPEHb Ha OTpe3Ke
[€putrs€s e ], THE  €pyir>€syyy — TPCACIBHBIC 3HAYCHUS. OTHOCHTEIBHOW AeopMmanuu

C)KaToro OETOHA U PACTSHYTOH CTaJH.

4.17 AprymenToM (YHKIIMA DPABHOBECHUS SBJSETCS OTHOCUTENbHAs jaedopManusi B
CONPSDKEHHOM TOYKE, a 3HAYCHHSMH — 3HAYCHUS PAaBHOACUCTBYIOIIEH BHEUIHUX U
BHYTPEHHUX TMPOJIOJIbHBIX CHiI. lVIckoMoe 3HaueHue OTHOCHTEIbHOM JedopManuu B
COIPSDKEHHON TOYKE, COOTBETCTBYIOIIEE TOUKE MepecedeHus rpaduka GyHKIMH PaBHOBECHS
C OChI0 alcuucc, OMPENENIIOT UTEPAMOHHBIM METOAOM JEJICHHS OTpe3Ka IOomojiaM; Mpu
9TOM 3HaueHUsl (PYHKIUU HA KAKJOM IIIare UTePAIlUU BBHIYUCISIOT C IPUMEHEHUEM JUarpamm
nehopMUPOBaHKS MaTEPHAIIOB.

4.18 [Tocne oOTbICKaHMA OHHIOPHI JepOpMaluii, OMHCHIBAEMON JIBYyMsS TOYKaMH —
MIOJIFOCOM € KOOpAMHATaMU Zp, € M CONPSDKEHHOW TOYKOW C KOOPAMHATAMM Ze, Ec,
OTHOCHUTEJIbHYIO e(OPMAIIHIO B TPOU3BOJILHON TOUKE IMMONEPEYHOTO CEUEHUS ONPEENIAIOT 1O

bopmyie

g =g, (8, —8 )Nz —2.)/ (2, —2.). (5)

4.19 /Ins onpeneneHus HanpsyKEHUS B MPOU3BOJIBHOW TOUYKE MPUMEHSIOT AMArpaMMbl
nedopmupoBanus 6, = f(g;).

N3rubarommii MOMEHT, BOCTPUHUMAEMBIN CEYCHUEM CTAJICKETIEe300€TOHHOTO 2JIEMEHTA,
OTIPENIENIAIOT C TIOMOIIBIO MPOLEAYPHI YUCIEHHOTO HHTETPUPOBAHHS 10 (hopmyie

h H
szcs-bs-z-dz—i-jcb-bb-z-dz—i-ici-fi-zi, (6)
0 h i=1
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TakuM 00pa3oM, 3aaBIIMCh TOTOCOM (KOOPAWMHATON M 3HAYCHHEM OTHOCHUTEIIBHOM
nedopmarum), onpeeNstoT Py AeGopMaIiii, COOTBETCTBYIONIYIO €H SIIOPY HANIPSIKEHUN
Y U3rHOA0MNi MOMEHT, BOCIIPUHUMAEMbIH CEUCHUEM.

5 Harpy3ku u BO3JeiicTBUS

5.1 PacueTs! cranexene300€TOHHOTO MPOJETHOTO CTPOEHUS CIEAYeT BBIMOJHATH IO-
CJIEZIOBATENIbHO HA Harpy3KH U BO3JEMCTBUS PA3JIMYHBIX BUAOB C YIETOM U3MEHEHUS KECTKO-
CTH KOHCTPYKLUHU B IPOLIECCE €€ BO3BEACHUS (CTaIMHHOCTH) C HAKOIJIEHMEM M HOCIEAYIO-
MM CYMMHpOBaHUEM pe3yibTaToB. KoadduumeHTs! coueTannii K BpeMEHHBIM Harpys3kam u
BO3/ICICTBUAM clleyeT NpuHUMaTh B cooTBeTcTBUH ¢ CII 35.13330.

5.2 PacueTsl cTayiexene300€TOHHOTO MPOJIETHOTO CTPOSHHUS CJEIYEeT BBITIOJHSITH Ha
Harpy3Ku U BO3AEMCTBUS CIEAYIOIINX BUJOB:

- Harpy3KH OT Beca METaJUIOKOHCTPYKIIHIA;

- Harpy3KH OT Beca IUIUTHI MPOE3KEH YacTh ¢ YUeTOM MOCIeI0BATEIbHOCTH OETOHUPO-
BaHMs (MOHTaXa);

- Harpy3KH OT B€ca MOCTOBOI'O [I0JIOTHA;

- BPEMEHHBIE [TO/IBH)KHBIE Harpy3KH OT TPAHCIIOPTA U MELIEXO0/10B;

- BO3JIEMCTBUSA OT yCaJKu OETOHa;

- BO3JICHCTBUS OT MOJIBYYECTH OETOHA;

- BO3JIEMCTBUS OT caMopaszorpesa O€ToHa B IIpoLecce TBEPACHUS;

- BPEMEHHbIE BO3JEHCTBUS OT TEMIIEPATYPHBIX MEPENAT0B MEKIY CTAIBHON U KEJIE30-
OETOHHOH YacTAMHU CTaJIEKEIEe300€TOHHOM OaJIKH.

K nocTostHHBIM OTHOCSAT BCE NEPEUUCIICHHBIE HATPY3KU U BO3JEHCTBUS, KPOME TPAHC-
HOPTHBIX ¥ TEMIEPATYPHBIX.

5.3 Ha Harpy3ku OT Beca METaJUIOKOHCTPYKIUT Oanku paboTaloT CTaJIbHBIM CEYEHUEM.

Harpy3ku oT Beca IUIMTBHI NMpOE3’KeHl 4acTH BOCHPUHUMAIOT OAaJKH, COCTOSIIME W3
CTaJIbHBIX M CTAJIEXKeNe300€TOHHBIX Y4aCTKOB, COBOKYITHOCTh KOTOPBIX B MPOLIECCE COOPYKe-
HUS IJTUTHI TIOCTENIEHHO MEHSAETCS — OT CTAIbHOM 10 CTaleXeae300€TOHHOM KOHCTPYKIUH.

OcranbpHble Harpy3Kd U BO3ACHUCTBUS OaJIku BOCHPHUHUMAIOT CTaJIeKeENe300€TOHHBIM
CEUCHHEM.

5.4 B Hepa3pe3HbIX MPOJETHBIX CTPOEHUSAX pacdyeT Ha BO3JACHCTBUS OT yCaaKH, MOJ3Y-
YeCTH, CaMopa3orpeBa U TEMIIEPATYpHBIX IEepernaoB OCYLIECTBIAIOT B JBa dTana. CHavana
paccUMTHIBAIOT 00BEMITIONIEE pPa3pe3HOe MPOJIETHOE CTPOCHUE, MTOTYYSCHHOE MTyTeM YCIOBHO-
ro oTOpachIBaHUS NMPOMEXKYTOUYHBIX ONOpP M NMPUHMMAEMOE B KaueCTBE OCHOBHOM CHUCTEMBI
MeToJa CWI. B IomepeyHbIX CEUeHUsX pa3pe3HOro IPOJIETHOIO CTPOEHMSI OINPENEISIOT
HaNpsDKEHUs. U KPUBU3HBL. 3aTeM, C MOMOIIBIO MOJTYYEHHBIX 3HAYEHHUH KPUBU3HBI, PaCKpbI-
BalOT CTaTUYECKYIO HEONPEAEIMMOCTb. HanpskeHns nepBoro u BTOPOro 3TalloB CYMMUPYIOT.

5.5 Cnenyer paccMaTpuBaTh TPU BUJA COYETAHUM HATPY30K M BO3/ICHCTBHIA;

- TMIOCTOSIHHBIE M BPEMEHHBIE OT TPAHCIOPTa U IMENIeX0 0B ¢ K03 duuneHTom coyera-
HUM, paBHBIM €IMHUIIE;

- TIOCTOSIHHBIE, BPEMEHHBIE OT TPAHCIOPTA M Memexoa0B ¢ kodppunuentom 0,8 u Bpe-
MEHHBIE OT TEMIIepaTypHBIX NepenanoB ¢ ko3dduuuentom 0,7;

- IOCTOSIHHBIE, BPEMEHHBIE OT TPAHCIOPTA M Memexoa0B ¢ kodpunuentom 0,7 u Bpe-
MEHHBIE OT TEMIIepaTypHBIX NepenanoB ¢ ko3dduunentom 0,8.

6 Yuer nocJjie10BaTe IbHOCTH 0€eTOHUPOBAHNS (MOHTAKA) IUIMTHI MPoe3Ke
4acTH



6.1 CoBpeMeHHBIC KOHCTPYKIIUU CTAJIKEIE300€TOHHBIX MPOJIETHBIX CTPOSHUI MOCTOB
COOPYKAIOT TTyTEeM MOHTa)Ka CTaJbHBIX 0aJOK M TMOCIEIYIOIIero OETOHUPOBAHUS (MOHTAXa)
XKene300eTOHHOW TUIMTHI Mpoe3kel yacTu. B mporecce cBoero Bo3BeAeHUs CTallexene300e-
TOHHO€ TMPOJIETHOE CTPOCHHE MPOXOJIUT HECKOJIbKO cTaauid. OCHOBHBIX CTaJMil — JBE:
HavanpHas (cramgus I), korga Oajaka BOCIPUHUMAET HATPY3KH CTAIbHBIM CEYCHHEM U KOHEY-
Has (cramus II), Ha KoTOpO#l Oaska paboTaeT MPUBEAECHHBIM (CTAJICKEIE300€TOHHBIM) ceUe-
HUEM.

B ciydae, koraa nporiecc 6€TOHUPOBAaHUS TUIUTHI OCYIIECTBISIOT HE Cpa3y («MTHOBEH-
HO») Ha BECh MOCT, @ TOCTENEHHO JAUCKPETHBIMHU MOPUHUIMH (3aXBaTKaMH), >K€CTKOCTb MPO-
JIETHOTO CTPOEHUS U3MEHsIeTCs 1Mocie OeTOHUPOBaHUS KaXKIOW 3aXBaTku. B pacueTax Ha BO3-
NEHCTBUS HArpy30K OT Beca IUTUTHI, OMATYOKH M BCIIOMOTATENIbHBIX YCTPOMCTB NIl OETOHH-
pPOBaHHUsI CIEAYeT paccMaTpuBaTh (C MO3ULUU MPUIIOKEHUS M BOCIIPHUATHS Harpy30K OT Beca
TUTATHL ¥ Beca OMayOKH) MPOMEKYTOUHBIE CTAIUU, MPU KOTOPBIX YaCTh MPOJIETHOTO CTPOE-
HUS CTaJlbHAs, a Ipyrasi 4acTh — CTaJIekKeJIe300eTOHHASI.

6.2 Cnyyaii, korga 0€TOHHPOBAaHHUE IIUTHI MPOE3KEH YaCTH BCETO MPOJETHOTO CTpOe-
HUSl OCYILECTBISICTCS 3a OJIMH MpHUeM (WM MOCJIEI0BAaTEeIbHOCTh OETOHUPOBAHUS HE TPUHU-
MaeTcsl B pacder) OyZeM Ha3bIBaTh «HYJIEBBIM BApUAHTOM)» OETOHHPOBAHMSL.

[Tpu HyneBOM BapuaHTe OETOHHUPOBAHUS HAarpy3ka OT Beca IUIMTHI MPOEe3Ken YacTH 1e-
JIMKOM TIepe/lacTcs Ha METAJUIMYECKYI0 KOHCTPYKIMIO MTPOJIETHOTO CTPOEHUS B MPEATOIIONKe-
HUU, YTO OCTOH HA ATOM CTaIUM HE BKJIIOYAETCS B paboTy.

6.3 B cinyuae, xorjga 0eTOHHPOBAHUE OCYIIECTBISIETCS B HECKOJIBKO 3TAroB, OETOH pa-
Hee YJIOXKEHHBIX (DparMeHTOB IUIUTHI BKIIFOUAETCS] B BOCIPUATHE HArpy30K OT Beca y4acTKOB
TUTATHI, OETOHUPYEMBIX MMo3ke. [Ipu 3TOM B pacderax cieqyeT YYUTHIBaTh PACIONIOKEHUE U
OUYEPEeIHOCTh HE TOJBKO OETOHHPYEMBIX (ParMEHTOB IUIUTHI, HO U YYacCTKOB IPOJIETHOTO
CTPOCHHS, Ha KOTOPBIX yCTaHABIMBAeTCS (CHUMAETCs) omany0ka U JApyrue, COMyTCTBYIONTNE
OeTOHHBIM paboTaM, BCIIOMOTaTENbHBIE 00YCTPOHCTBA.

6.3 Jlna ¢popmanbHOro onucaHus mporecca OeTOHUpOoBaHus P B UCXOHON WH(pOPMAITH
K KOMIIBIOTEPHOMY pacyeTy MPUMEHSIOT HEepPapXUyecKyl0 CTPYKTYypy: BapUaHThI
O6eTonupoBanus V, sTansl 6eToHNpoBaHUs E, ydacTKu (3axBaTku) 6eToHupoBanus U.

6.4 YdacTok 0eTOHHPOBAHUSI — HEMPEPHIBHBIN ()parMeHT MPOJIETHOTO CTPOCHUS, OETO-
HUPOBAHHE KOTOPOT'O OCYIIECTBIISIETCS 32 OAMH NpueM. bosee TouHoe omnpeaeneHne MOHITUS
«y4acTOK OETOHHPOBAHUS» CBA3aHO C MPOLECCOM MPUIIOKEHUS (CHATHUS) Harpy30K BO BpeMs
YCTPOMCTBA TUIMTHI MPOE3XKEH YacTH, B TEUEHUE KOTOPOTO KECTKOCTh MPOJIETHOIO CTPOEHUS
MPEIoNIaraeTcsi MOCTOSHHOM.

B kadecTBe ydacTka OETOHUPOBAHHSI MOXHO MCIOIB30BaTh HE TOJIHKO OETOHHPYEMBIi
(dbparMeHT IJIUTHI, HO U Y4aCTOK MPOJIETHOTO CTPOEHUS, HA KOTOPOM CHHUMaeTcs (ycTaHaBIu-
BaeTcs) onanyOKa WM Jpyrue BCIIOMOTATENbHBIE O0YCTPOMCTBA JUIsl IPOM3BOJICTBA OETOH-
HBIX padoT.

VYyactok GeToHnpoBanus U XapakTepU3ylOT TPH MapaMeTpa — KOOpJIuWHaTa yyacTka X,
JUTMHA y4acTKa L v 3HaUeHUEe CHUMaeMOH (MPUKIIaIbIBAeMOI ) HATPy3KH ¢

U={X,L,q}.

6.5 Ilox sTamoM OeTOHWPOBAHUS MOHUMAIOT COBOKYITHOCTh OJJHOBPEMEHHO OETOHHUPY-
€MBIX W 3arPYKaeMBIX — Pa3rpy>KaeMbIX Y4aCTKOB IIPOJIETHOI'O CTPOECHHUS.
Jns popmanbHOro onucaHus 3Tarna 6€TOHUPOBAHUS IPUMEHSIOT BEKTOP

E = {n, X1, L1, q1, X2, L2, q2, ..., Xn, Ln, qn} ,

i€ 71 — KOJIMYECTBO YYaCTKOB OETOHUPOBAHUS HA dTarle.
6.6 BapuaHT nocienoBaTeIbHOCTH OETOHUPOBAHUS MIPEJICTABIISET COOOH COBOKYITHOCTD
ATaIroB OETOHUPOBAHMUSI:
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V= {m, E],EZ, ,Em} 5

/i€ M — KOJMYECTBO 3TaroB OETOHUPOBAHUS.
B pazBepHyTOM BHU/I€ BapHAHT MMOCIEIOBATEILHOCTH OCTOHHPOBAHUS MOXKET OBITH OIHU-
CaH C IIOMOILBIO BEKTOpa:

V:{m’ nl,Xll,Lll, qit, ..., Xl,nl,Ll,nl,QI,nl, veey N, Xml,Lml,le, ---,Xm,nm, Lm,nm, Qm,nm} .

6.7 Jlna BapuaHTa MOCIEIOBATEIPHOCTH OCTOHMPOBAHUS TIIUTHI MPOE3KEH YacTH, CO-
CTOAIICIO U3 m JTAIIOB, HCO6XOZ[I/IMO BBITIOJIHUTB m TTOCJICAOBATCIIbHBIX PaCud€TOB IIPOJICTHO-
ro CTpoeHUs (KaXXIbli pa3 cO CBOEH KECTKOCTHIO) C OMpPENeICHUEeM YCUIIHH, MepeMeIeHNH,
HAIPSHKEHUHN U TIOCIIEYIOIIUM CYMMHUPOBAHUEM PE3YJIbTATOB.

6.8 IIpu coopyXeHUHU TUTUTHI POE3IKEH YaCTH CTAISKEIe300€TOHHOTO MOCTA C HCTIOJb-
30BaHMEM CHEMHOW OMANTyOKH PEKOMEHIYETCS NMPUMEHATH CIEAYIOIIUN MOPSI0K OMHMCAHUS
pacueToB Ha BO3JIEHCTBUE HArpy30K OT Beca IJIUTHI U OMaTyOKH.

B npornecce nepBoro pacuera K CTaabHON KOHCTPYKLMH MPUKIIAIBIBAETCS HArpy3ka OT
Beca IJTUTHI U OMalyOKH BCEX y4acTKOB IEpPBOro 3Tana OeToHupoBaHusa. Bo BTopom pacuere
B KOHCTPYKIIMH C M3MEHHBIICHCS JKECTKOCTHIO CHHMAIOT HArpy3Ky OT Beca OMaIyOKH BCEX
Y4acTKOB IEPBOro 3Tana OETOHUPOBAHUS W MPUKIAJIBIBAET HArPY3KYy OT Beca IUIUTHI U Oma-
JTyOKHM y4acTKOB BTOPOTO 3Tamna u T.1. B mocienHem pacuere co cranexene300eTOHHON KOH-
CTPYKLHUHU MPOJIETHOTO CTPOEHUSI CHUMAIOT Harpy3Ky OoT Beca ONallyOKU y4acTKOB TOCJE/IHE-
ro 3Tana 0eTOHUPOBAHMUSL.

6.9 Ilpu BBIOOpE paIMOHAIBHOW IOCIIEIOBATEILHOCTH OCTOHWPOBAHUS CIEIYET pac-
CMaTpUBaTh U OLIEHUBATh HECKOJIbKO BapuaHTOB. Kak mpaBuio, CTpyKTypa MCXOJHOW HH-
dbopMmaruu K pacueTy UMeeT BUJ:

P={k Vi, Vo, ..., Vi},

r7ie k — KOJTU4eCTBO paccMaTPUBAEMBbIX BapHUAHTOB OETOHMPOBAHUS KEJIE€300€TOHHOM MIINTHI
MIPOE3IKEN YaCTH.

6.10 IlpumeneHne B cocTaBe HMCXOMHOM HH(POPMAIMM K KOMIBIOTEPHBIM pacdyeTam
MPEJICTABICHHON CTPYKTYpBI OMHCAHHS TMpolecca OCTOHUPOBAHUS KEIE300€TOHHOUW TIITUTHI
MO3BOJIIET OPraHMW30BaTh HEMPEPHIBHBINA MPOIECC BBIYUCICHUN U MPEICTaBICHUE PE3yNbTa-
TOB pacueToB B (hopme, yI0OHOM /IS aHAIM3a Pe3yabTaTOB U BHIOOpA PAIlMOHATHLHOTO BapH-
aHTa.

7 Yder o0pa3oBaHus TPEIUH

7.1 O6pa3oBaHue U PACKPBITHE MOMEPEUHBIX (IO OTHOIIEHHIO K OCH MOCTa) TPEIIUH B
KEJIEe300€TOHHOM IINTE MpOoe3k el YacTH MOJ BO3JEWCTBHEM IMOCTOSHHBIX M BPEMEHHBIX
Harpy30K BBI3BIBAET NEpepaclpesiesieHHe CUIOBBIX (PAaKTOpOB B CTaleXene300eTOHHON KOH-
CTPYKLIMH, MOBBIIAET €€ Ae(pOpPMAaTUBHOCTh, CHM)KAET CIIOCOOHOCTb TPECHYBIIUX CEUEHUN
COIPOTUBIIATHCS HACTYIJIEHHUIO MPEEIIbHBIX COCTOSTHUM.

7.2 B pacuerax crajiexene300€TOHHBIX MPOJIETHBIX CTPOCHUM MOCTOB OOpa3oBaHUE
pacKpbITHE MONEPEYHbIX TPEIIUH B PACTSIHYTOH KeJIe300€TOHHOM TUINTE CIEAyeT YUYUTHIBATh
MyTeM U3MEHEHHS €€ )KECTKOCTH Ha Y4acTKax C TPEIIMHAMHU.

B pacuerax, Ha yyacTkax ¢ TpeIlMHAMHU Ha3HAYalOT MOHMKEHHYIO )KECTKOCTh PacTSIHY-
To# TuThl. [Ipn HaMUUK MPOAOIBLHON paboueil apMaTyphl )KECTKOCTh TPECHYBIIECH TIITUTHI
ciefyeT NpuHUMaTh paBHOU EquAa/\y, e Eu, Aq — MOIYNb YOPYTOCTH U TUIOIIAJb apMaTyphI,
y — K03 UIUEHT, YIUTHIBAIOIINI BOBJICUEHHE 0€TOHA MEXKIy TpeIIMHAMH B pabOTy Ha pac-
TSDKEHUE M IPUHUMAaeMbIi B cooTBeTcTBUU ¢ Tabmuieit 9.2 CII 35.13330.



[IpuBeneHHYIO K CTalM KECTKOCTh CTaJIeKEIe300€TOHHBIX CEUSHHH, PacIOI0KEHHBIX
Ha y4acTKax C TPEIIMHAMU, BBIUUCISIOT C YYETOM CHUKEHHUS )KECTKOCTH IIJIUTHI.

7.3 Ans yueta BIMSHUS TPELIMHOOOpAa30BaHUS Ha IepepachpesiefieHHe CHIOBBIX (ak-
TOPOB B CTaJIEKeIe300€TOHHONW KOHCTPYKIIMU PEKOMEHAYETCSI PUMEHSITh CIEAYIOUIUI Mops-
JIOK PacyeToB.

CHauana pacyeTsl cTanexene300€TOHHOTO MPOJIETHOTO CTPOEHUS BBHITIOJIHSAIOT Oe3 yue-
Ta TPEIINH, Ha3HAYUB KECTKOCTh MpH u3ruoe Es-Ii, rae Es — MOAYIb YIIPYTrOCTH KOHCTPYKIIH-
OHHOM CTayd, a /i — MOMEHT MHEepPLUHU NPHU U3TUOE CTaNeKeIe300€TOHHOTO CEYeHHUs, IpUBe-
JIEHHOTO K CTaJIH.

C moMoIIp0 OruOaroIIeH AMIOPHI MPOI0IBHBIX HOPMATBHBIX HANPSDKEHHUH B jKelie300e-
TOHHOM TUTUTE, MOJNyYEHHOM MO pe3yibTaTaM «pacuera 0e3 yueTa TpEIIHMH», ONpEAeIsIoT
YUaCTKU CTaJIekKEJIe300€TOHHOTO MPOJIETHOTO CTPOESHMUSI, I/Ie PaCTATHBAIOLINE HAMPSDKEHUS B
JIBa pa3a MPEBBIIIAIOT MPOYHOCTH OETOHA HA PACTSIKEHUE Ry ser.

Ha BBIABIEHHBIX PAaCTSAHYTHIX Y4acTKax IPOJIETHOIO CTPOEHHUSI CHHUIKAIOT KECTKOCTh
npu u3rude 1o Es-l>, rae [ — MOMEHT MHEPIMU TIPU U3rH0e cTanexene300eTOHHOTO CeUeHUs ¢
Y4€TOM TPEUIUH. 3aTeM, IyTEM NOBTOPHBIX PACUETOB OMPEAEIAIOT HOBOE PACIIPEIEICHUE CU-
JIOBBIX (DPAKTOPOB M COOTBETCTBYIOIIMX Je(opMarimii.

[Tomy4yeHHbIE pe3ynbTaThl «pacyeTa C y4ETOM TPELINH» TPUMEHSIOT JUIsl IPOBEPKH Ce-
YEHUH 110 MPEJEIIbHBIM COCTOSIHUSIM.

7.4 JIna Hepa3pe3HBbIX CTaekKeIe300€TOHHBIX MPOJIETHBIX CTPOCHHH MOCTOB C €3710i
MIOBEPXY, Y KOTOPHIX COOTHOIIEHHE CMEXHBIX (KOPOTKOTO M JUIMHHOTO) MPOJIETOB OOJIbIIIe
wiu paBHo 0,6 momyckaeTcsl BIUSHUE TPEIIMHOOOpa30BaHUs YUUTHIBATh YIpoleHHo. Pacue-
Thl JIOIMYCKA€TCS BBINOJIHATH C TPUMEHEHHEM 3HAYCHHUH J>KECTKOCTH mpu u3rude FEs-b
Ha 15 % nnuHBl mpoJieTa ¢ KaKJI0M CTOPOHBI KaXKI0M MPOMEXYTOYHOM OMOPHI M 3HAYEHUH
KECTKOCTH IpH u3rube 6e3 yueta TpeumH Ey-/1 Ha OCTaIbHBIX Y4acTKax MpoJieTa.

8 Ycaaka u nmosizyuectb 0eToHa

8.1 B pacuerax cranexene300€TOHHBIX MPOJETHBIX CTPOCHUH MOCTOB Ha BO3JEiCTBHE
yCaJKi U MOJ3y4ecTH OeTOHa pa3inyaloT NMEPBUYHBIE U BTOPUYHBIC BIWSHUS YCAIKU U MOJ-
3y4ecTH Ha HanpsHKeHHO-Ae(OpMUPOBAaHHOE COCTOSHUE.

IlepBu4HOE BIMSIHME UMEET MECTO B CTATHYECKH OINPEACTUMON pa3pe3HOl KOHCTPYK-
LIUY TIPOJIETHOTO cTpoeHUs. 1107 mepBUYHBIM BIMSHUEM YCAIKU U MOJI3YyYECTH HANPSKEHUS B
CEUEHHUSX IMepepaclpeiesIIOTCs MEXAY CTajdblo U OETOHOM, MPOJIETHOE CTPOCHHUE CTPEMUTCS
IIPOTHYTHCS BHU3.

BropuuHoe BIMSIHME UMEET MECTO B HEPA3PE3HBIX MPOJIETHBIX CTPOEHUSAX BCIEACTBUE
TOTO, YTO MPOMEKYTOUHBIE OTIOPHI MPEISATCTBYIOT MEPEMEIIEHHUSIM, 00YCIIOBIEHHBIM MEPBUY-
HBIMU BO3JICHCTBHUAMU YCAJIKH U MOJI3YYECTH.

8.2 OnpeneneHne HANPSHKEHUH B CTadM U OETOHE OT MEPBUYHOTO BO3IACHCTBUS YCaJIKU
OeToHa JJi1 CTaTUYECKH ONpPEeAeTUMON KOHCTPYKIIMH CJIEAYeT MPOBOJAUTH B COOTBETCTBUU C
npunoxkenuem 3 CIT 35.13330.

BeprukanpHblii Mporu0d OT MEPBHYHOTO BO3JCUCTBUS YCAJKH OCTOHA B CTAaTHYECKH
OTIpeICTUMOM cTajexkene300eTOHHOM Oallke ClelyeT BEIYUCIATE 0 (hopMyIie:

W:sshrzMjde, (7)

stb,shr

T/I€ € — IPpEAiCNIbHAS  OTHOCUTENbHAsA Jedopmanus ycaakd OeToHa, NpUHHMaeMas
paBnoit 0,0002 myst monoauTHOM mintThl ¥ 0,0001 1715t COOPHOM TUIUTHIL;

Sshr — CTATUYECKUH MOMEHT TUIOIIA/IM CTaJIbHOM YacTH CEUEHMS BKJIIOYAIOUIUNA apMaTypy

JKEJIe300€TOHHOM TUTMTHI OTHOCUTENILHO IEHTPA THKECTH CTAlIekKEIe300€TOHHOTO
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CeUeHMs, BBOJUMOIO B pacdeT C YCIOBHBIM MOJIYJIEM YIOPYrocTu OeToHa
Eef,shrzo,s Eb,

Lssb,sh- — MOMEHT MHEPIMU OPYTTO MOMEPEUHOTO CEUCHHSI CTAJIeKEIe300€TOHHOM OalKu MpH
YCIIOBHOM MOJYJIE YIIPYTOCTH O€TOHA Eefshr.

[ Mdx — nnomaay y4acTKOB SMIOPbI H3THOAIONIMX MOMEHTOB OT €MHUYHONW BEPTHUKAIBHON

CHIJIBI, HpPIJIO)KCHHOﬁ B MECTEC BBIUYUCIIACMOI'O HpOI‘I/IGa.

8.3 HanpspkeHHO-1e(hOpPMUPOBAHHOE COCTOSIHHE TIOTIEPEYHOTO CEUYCHMsI CTaTHYECKH
oTpenieIuMOi (pa3pe3Hoii) cranexene300eTOHHOW KOHCTPYKLUHU OT TEPBUYHOTO BIUSHHS
ycaaku O0eToHa JTIOMyCKAeTCsl OLICHUBATh ¢ MPUMEHEHHEM HeJIMHEHHOH nedopMaimoHHONW MO-
JIEJIH IIyTEeM PELICHUS] CUCTEMBI YPAaBHEHHUM PaBHOBECHS:

n
[ ogdz+ | opdz+ Y, 6;F; =0

F F i=1
! ) , ®)
| ozdz+ [ opzdz+ Y, 6;zF; =0
Ey £y i=1
rae Fs, Fp, Fi — mnomanmn COOTBETCTBEHHO KOHCTPYKIIMOHHOM CTaH, OeToHa

U [-I'0 apMaTypHOT'O CTEPXKHI;

1 — KOJIMYECTBO apMAaTYPHBIX CTEPIKHEH;

Z — OpMHATa paccMaTrpuBaeMoil (UOpBI, OTCUUTHIBAEMas OT ILIEHTPA THKECTH
MIPUBEICHHOTO CTAJIEKENe300€TOHHOTO MONEPEYHOro CEUECHHUS,;

Os — HallpsDKEHUE B CTaJbHOM (pubpe, BHIUMCIAEMOE C IMOMOIIBIO JHATPAMMBI
ne(opMHpOBaHKs KOHCTPYKIIMOHHOM CTalnu Gg = f (&) ;

Op — HalpsDKeHUe B OeTOHHOW (ubpe, BBIUMCIASIEMOE C TIOMOIIBIO JTHArPaAMMBI
JUTUTENILHOTO  IepOPMHUPOBAaHUS (C YY4ETOM XapaKTEPUCTHKH TOJ3ydeCTH
O6eToHa o= f(egy, —¢€ I€ & — OpeAelibHas  OTHOCUTENbHAS

b shr b/>

nedopmarus ycaaku 0eroHa, nmpuaumaemas papHoi 0,0002 myist MOHOTHTHOM
uThl 10,0001 1y1st cOOpHOM MITUTHI;

O; — HalpsDKEHHWE B [-OM apMaTypHOM CTEp)KHE, BBIYHMCISEMOE C IOMOIIbIO
AauarpaMMsl 1ehopMHUpOBaHUS apMaTypHOH ctamu 6, = f(g,).

Pemenne cucrembl ypaBHEHUH ISl KaX/I0TO MTONIEPEYHOIO CEYEHMS OCYIIECTBISAIOT Me-
TOJIOM TOCJeI0BaTeNbHbIX MPUOIMKeHU. B pe3ynbTare pelieHns cCucTeMbl ypaBHEHUN AJis
KaXJI0T0 MOTIEPEYHOr0 CEUEHHs OTHICKUBAIOT 3ITIOPHI AehopMaIii U HaNpsHKEHUH.

8.4 KpuBH3HY B MONEpPEYHOM CEUEeHUHU Oaniku, 00YCIOBICHHYIO NEPBUYHBIM BIUSHUEM
yCaJIKH, ONPEIEINSIOT 10 popmyie

l=(z~:v—z~:n)/H,
r

T/€ €y, €, — OTHOCHUTEINIbHBIE AeOpMallK B BEPXHEH U HIKHEH prbdpax;

H — BBICOTa CcTanexkene300eTOHHON OalIKy, M.

8.5 Jlns ompeneneHusi MporuOOB B CTATUYECKH OMPEISTUMON CTajIexene300eTOHHOM
KOHCTPYKLIUH, 00YCIIOBIIEHHBIX IEPBUYHBIM BIHUSIHUEM YCAJKU, IPUMEHSIOT (OpMYITy:

L 1
W= iu, H x. ©)
0 rJx

rae My — u3rubaronii MOMEHT B CEYeHHH X OT JCWCTBUS €IUHUYHON CHIIBI, MPUIIOKCHHON
B CEUEHHH, JJI1 KOTOPOTO OMPEAETISIOT NMPorud ¥, B HampaBJIeHUH 3TOTO Mporuoa;
10



(—j — KpUBH3HA 3JIEMEHTA B CEYEHUH X OT JICUCTBUA YCAJIKH.
r X

8.6 Yuer BTOPUYHOIO BIIMSHMS YCaJKU B HEPA3PE3HOM KOHCTPYKLHUH OCYIECTBISIOT,
BBIOMpAsi B KaU€CTBE OCHOBHOM CHCTEMBI METOJIa CHJI OOBEMITIONTYIO pa3pe3Hyr0 0ajaKy W HC-
MOJIb3Ysl TIEPEMEIICHUSI B OCHOBHOM CHCTEME OT MEPBUYHOIO BO3ACHCTBUSA YCAJKU JJIs pac-
KPBITHS CTaTUYECKON HEOIpeIeIMMOCTH.

8.7 BiausiHME TON3Yy4YeCTH Ha HaNpsSHKEHHO-Ie(POPMUPOBAHHOE COCTOSIHHUE CTaJIeKese-
300€TOHHOTO MPOJIETHOTO CTPOEHUS CIEAYeT YUYUTHIBATh MpPH JACHCTBUM CIIEAYIOIIUX BHUJIOB
MOCTOSIHHBIX HAarpy30K M BO3JICUCTBHUI: BEC MOCTOBOTO MOJIOTHA U KOMMYHUKAIUWA, ycaJKa U
caMmopa3orpeB OeToHa.

VYyer BIUAHMS MOI3Yy4eCTH, BO3HUKAIOIIUN OT BECa MOCTOBOT'O MOJIOTHA U KOMMYHHUKa-
UM ClIeNyeT YYUTHIBATh B COOTBETCTBUM ¢ npuioxkenueM LI CIT 35.13330.

VYder BIUSHUS MON3YYECTH OT YCAJKH U caMOpa3orpeBa OETOHA MPHU pacdere Mo Hellr-
HelfHOW neOopMalMOHHON MOJIENH OCYUIECTBISIOT C MPUMEHEHHEM JUarpamm JIJIUTEebHOTO
nedhopMUpOBaHUs OETOHA.

9 Camopa3orpes 0OeToHa B mpouecce TBepAeHUs] H TeMIepaTypHbIe
nepenaabl Me:KAy CTAJIbHON H KeJIe300eTOHHOM YacTAMHU CeYeHMsI

9.1 Bnusane camopaszorpeBa OeToHa B TMpoIleCCe TBEPACHHS Ha HANPsHKEHHO-
ne(hOpMHUPOBAHHOE COCTOSIHIE KOHCTPYKIIMH CIEAYET YUYUTHIBATh B pacueTax cTajiexene3ooe-
TOHHBIX KOHCTPYKIUI ¢ MOHOJIUTHOM TUIMTON ITPOE3KEMN YaCTH.

CBexeynokeHHass OE€TOHHAas CMeCh B Ipollecce TBEpIeHHUs OeToHa pa3orpeBaercs 3a
CYET SK30TEPMHUH LIEMEHTA, YTO BHI3HIBAET B MOMEPEUHBIX CEUEHUSX MPOJIETHOTO CTPOCHUS
nedopManuu U HanpspkeHusl. PacTsaruparomiye HampspKeHHs B IJIMTE MPOe3Keil 4acTu, BO3-
HUKAIOIIME B pe3yibTaTe caMopa3orpeBa OeToHa, BIUSIOT B MEPBYIO OYepe]b HA TPEIIMHO-
CTOMKOCTH U J1e()OPMATUBHOCTH CTAJIEKENE300€TOHHOTO MPOJIETHOTO CTPOSHHUSI.

[TepBoHauabHO, BCIEACTBHE IUIACTUYHOCTH OETOHHOU cMecH, ee nedopmainuu, BBI-
3BaHHBIE CaMopa3orpeBoM O€TOHAa, HE OKa3bIBAlOT BIUSHUS Ha  HANpsHKEHHO-
ne(OpMHUPOBAHHOE COCTOSIHUE KOHCTPYKIIMHM IPOJIETHOTO CTPOEHHUS. 3aTeM, B Ipolecce
TBepJieHUs OeToHa POPMUPYIOTCS CBSI3M MEXTY OCTOHHOM TUIUTOM M CTalnbHOM Oankou. [1mm-
Ta 1 Oajka BCTYNAIOT B COBMECTHYIO paloTy.

9.2 HayaioM coBMeCTHOW pabOTHI CTAIBHOW OaiKd W OCTOHHOW TIJTUTHI JTOTYCKAETCs
CUMTATh MOMEHT («MOMEHT 3aMBIKaHUs» CTaal M 0€TOHA), KOT/Ia MPOYHOCTh OETOHA JIOCTHUTA-
eT 30 % pacdyeTHOI NPOYHOCTH. MOMEHT 3aMbIKaHMsI CTaJIN U OE€TOHA KaK MPABUJIO HACTYIAET
yepe3 1-1,5 cyTok mociie ykinaaku OETOHHOM cMecH.

9.3 Pa3HoCTh TemMmeparyp Mexay CTalbHON OanKoi W kene300€TOHHOHN TUTMTONW B MO-
MEHT 3aMbIKaHUs, Ha3bIBa€Masi «TeMIIEpaTypoil caMopa3orpeBa» O€TOHa, SIBISIETCS OCHOBHBIM
napaMeTpoM, XapaKTepU3YIOUIMM BIMSHUE CaMOpa3orpeBa OeTOHAa Ha HaNpsSKEHHO-
ne(OpMHUPOBAHHOE COCTOSIHUE KOHCTPYKIIMH MPOJIETHOTO CTPOCHUSI.

9.4 TemmniepaTypy camopa3zorpeBa OeToHa cleAyeT, B OoOIeM cilydae, ONnpenessiTh Ha
OCHOBaHUU TeTUIOPU3NYECKUX pacueToB. [Ipu 3TOM pacdeTsl HOMycKaeTcs BBIMOIHATh, TPHU-
HUMasi HEU3MEHHOM pacrpe/iesieHne TeMIepaTypbl caMOpa3orpeBa Mo TONIIMHE TUIUTHI U 110
JUIMHE CTaJIeKeIe300€TOHHOTO MPOJIETHOTO cTpoeHus. TemmnepaTypa camopa3orpeBa OeToHa
HE JToJbKHA npeBbimath 15 °C.

9.5 Ilpu mpoBeACHUH PACUYETOB, a TAKXKE MPH BHITIOTHEHUH PabOT MO COOPYKEHHUIO MO-
HOJINTHOM >k€J1€300€TOHHOM TUIUTHI MTPOE3Kel YacTh clieyeT YyUUThIBAaTh, UTO HAa TEMIIepaTy-
py camopasorpeBa 0eToHa BIUAIOT CIIEAYIOIINE OCHOBHBIE (DAKTOPHI:

- TeMIlepaTypa CTaJlbHBIX OaJOK B MOMEHT 3aMbIKaHUS (JIOMYyCKaeTcsi MpUHUMATh ee
paBHO# TeMIiepaType BO3yxa, OKpYKalollero 0anku);
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- TEPMUYECKOE CONPOTUBIICHHUE OTATYOKH;

- TOJIIMHA OETOHUPYEMOH TIITUTHI MPOE3KEN JacTH;

- pacxo[l IIeMeHTa P U3TOTOBJICHUH OETOHHOI CMeCH.

9.6 JlommyckaeTcsi Ipy MMPOCKTUPOBAHUH CTAICKEIE300€TOHHBIX MPOJIETHBIX CTPOEHUH ¢
MOHOJIMTHOH kKeJIe300€TOHHOM TUTMTOM Tpoe3ikelt yacTu mpuHUMaTh (0e3 TerIou3nIecKoro
pacdera) Temmeparypy camopaszorpeBa OeroHa paHou 15 °C. Ilpu 3TOM HOKHBI OBITH
MPEyCMOTPEHBI CIENHATbHBIE KOHCTPYKTUBHO-TEXHOJOTUYECKIE MEPOIPHUSTUS TI0 CHIDKE-
HUIO TEMIIEpaTyphl caMoOpa3orpeBa GeToHa.

K MeponpustusM, CHUKaIOLUIMM caMOpa3orpeB OETOHA, OTHOCSTCS:

- TEPMOPETYJIMPOBAHNE IYTEM II0aYd TOPSYEro BO3AyXa B CIELHUAIbHbIE KOXKYXH,
00BEeMITIONINE METATNYECKUE OaNKH;

- TEPMOPETYJIUPOBAHUE IyTEM MCKYCCTBEHHOTO OTBOJA TEIUIa U3 >KEJIe300€TOHHOI
IUTUTHI B TIpOIIecce TBEPIeHUs OeTOHa;

- MpUMEHEHHE JICPEBSIHHOM OMaaTyOKH BMECTO METAUTHYECKOM;

- CHH)KCHHE PacXo]la IIEMEHTa, KOTOPBIM JOHKEeH cocTaBisaTh He Oosiee 400 Kr Ha ouH
KyOM4eCKHUI MeTp OETOHHON CMecH;

- OTKa3 OT YKPBITUS OETOHA TEIUIOM30JIMPYIOIIMMHU MaTepUaIaMu;

- YMEHBIIICHHUE TOJIIINHBI )KeJIe300€TOHHO! TUIUTHI MPOE3kKei YacTH.

9.7 Omnpenenenue HapsDKEHUIA B CTalTd U OETOHE OT camopa3orpeBa OETOHa, a TAKXKE OT
TEMIIEpaTypPHBIX TIEPENaoB MEXAY CTAILHON OaTKOW M )Ke1e300€TOHHOW TUTUTON JIJIsi CTaTH-
YEeCKH OMNpPEeJeTMMON KOHCTPYKIIMU CJIeIyeT MPOBOAUTH B COOTBETCTBUU C MPHIIOKEHHEM O
CII 35.13330.

BeptukaneHbiii porud oT camopa3orpeBa 0eToHa B CTaTHUECKH OIPENeIMMON cralie-
)KeJIe300€TOHHOM OaJiKe CIIeTyeT ONpeAeaTh Mo (hopmyiie

176(Z -8) I m

W=aly [ M, (10)

St

rae a = 107! °C™! — koappunenT MUHEHHOTO pacIMpeHus CTal U OeTOHa;

T —rtemnepaTypa camopaszorpeBa OeToHa wiu (Mpu  pacdere  Ha
TEMIIepaTypHBIA Tiepenas) HauOoJbliee 3HAaYeHUE Pa3HOCTH TEMIIepaTyp
KeNne300€TOHHOW  TUIMTBI M CTAIBHOM  KOHCTpykmuu 1o 9.10
CIT 35.13330, °C;

b — mmpuHa xene300eTOHHO! TUIUTHI, M;

Z —pacCcTosiHHE OT IICHTpa TSDKECTH CTaJIekKelle300€TOHHOTO CEUYCHHS [0
BepxHel (hUOPHI jkee300eTOHHOHN TUTUTHI, M;

m — OTHOILIICHHE MOJIYJIeH YIIPYTOCTH CTaJIX U OETOHa;

I;; — MOMEHT MHEPIIUYU CTATLHOW OAJIKU TpH U3ruoe, m*;

[Mdx —nnomiann y4acTKOB OSITIOPbI  M3rHOAIOIIMX MOMEHTOB OT CAWHUYHON

BEPTUKAILHOMN CHIIBI, TIPUJIOKEHHOM B MECTe BBIUMCIIAEMOTO IIPOruoda, M>.
9.8 HanpspxkeHHO-IepOPMUPOBAHHOE COCTOSIHUE TIONEPEYHOTO CEUYCHHUS CTAaTUYECKU
OTIpeAeIUMOM CTallexKeNe300eTOHHOM KOHCTPYKIIMM OT caMmopa3orpeBa O€ToHa JOIMYCKaeTcs
OLIGHUBATh C NMPHUMEHEHHEM HEJMHEHHON Ae(pOopMarMOHHONW MOJIENH, UCTIONb3Ysl B KayecTBe
MOJTFOCA TOYKY B IIEHTPE TSHKECTU KeIe300€TOHHOM TUTMTHI C OTHOCUTENBHOU Jedopmariuei,
paBHO# 1ehopMaIiK TUIMTH OT caMopaszorpeBa 0eToHa €, = a7
9.9 B cranexene300eTOHHBIX HEPa3pe3HBIX MPOJETHBIX CTPOCHHUSAX NPH pacueTe Ha
BO3/ICHICTBUE caMOopa3orpeBa 0ETOHA, a TAKXKE B pacdeTe Ha TEMIEpaTypHBIE TIEpernabl MEeX-
JIy CTaJbHOM OaTKON M Kene300€TOHHOW TUIMTOM JIOMYyCKAaeTCs MPUMEHSATh OCHOBHYIO CHCTE-
My METOJIa CHJI, 00pa3yeMyr0 MyTeM 3aMEHbI PEakiuii MPOMEKYTOYHBIX OTOP BEPTUKAIHHBI-
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MU JIMIIHUMHA HEU3BECTHBIMH, MPUMEHSS MPU PACKPHITUUA CTATUUYECKON HEOMpeneTuMOCTH
MIPUBEICHHYIO BBILIE (OPMYITY ISl ONPEIEICHUS BEPTUKAIbHBIX MepEeMEIICHUN.

10 Pacuer cTpouTe/IbHOTO MOABEMA

10.1 CTpouTENbHBIN MOIBEM CTANICKETE300€TOHHBIX MPOJIETHBIX CTPOCHUM CIETYyeT
MpeayCcMaTpuBaTh B KaXXOM MPOJETE MOCTOBOI'O COOPYXKEHHS IO IUIABHOW BBITYKION
kpuBoi. CTpena KpPHBOW CTPOMTENBHOTO IMOABbEMAa paBHA CyMME YIPYTHX HPOTHOOB OT
HOPMATUBHBIX TOCTOSHHBIX W 40 % BpeMEHHBIX MOJBIKHBIX Harpy3ok. IIporuOer or
BPEMEHHBIX  TOJBMKHBIX HArpy3oK CIeAyeT ONpeleNiaTh Uil HeOJarompusTHOrO
(BBI3BIBAIOIIETO HAMOOIBIINI TPOTHO) paCIONIOKEHUS HATPY30K HA MPOJIETHOM CTPOSHUH.

102 Tlpy  Ha3HA4YEHWH  CTPOMTEIBHOTO  TOJAbEMa  HEOOXOIWMO  YYUTHIBATh
MOCIIEIOBATEIPHOCTh OCTOHHPOBAHUS (MOHTa)Ka) CTAlEKEIe300€TOHHON TUIUTHI TPOE3KEH
yactu. [IporuGpl OT Beca MJIWTHL, ONATYOKH M BCIOMOTATEIbHBIX OOYCTPOMCTB cCleayer
BBIYHCIIATH C YYETOM U3MEHEHHUS KECTKOCTU MPOJIETHOTO CTPOCHHS B MPOILIECCE COOPYKEHUS
IUIMTBl 7 KaXJO0ro JdTana OeTOHUPOBaHUS (TPUIIOKEHUS-CHITHUS HArpy3ku) C
MOCJIEAYIOIIAM CYMMUPOBAHUEM PE3YIIHLTATOB.

10.3 C nenpio peanm3andd KOHTPOJIS MPOTUOOB Ha CTaJnKM OCTOHUPOBAHMS (MOHTaXKa)
CTaJIeXKENIe300€TOHHOM TUIMTHI TIPOE3KEH YacTh CIEeyeT B COCTaBe Pe3yIbTaTOB PaciyeToOB
MpeayCMaTpuBaTh BbIAAYy SIIOP MPOTHOOB MPOJETHOTO CTPOCHHS (C HAKOIUICHHEM U 0e3
HaKOHJIeHI/ISI) IJId KaKAO0TO 9Tana COOPYKCHUSA IIIUTHI.

10.4 Bousitaue ycagku O€TOHA IUIATHI MPOE3KEH YacTh MPH pacdyeTre CTPOUTEITHHOTO
noabeMa HE CICAYCT YUUTLIBATD:

- B TIPOJIETHBIX CTPOCHUSIX CO COOPHOM IITUTOM;

- B ClIy4dasx, KOorjga yde€T BJUAHUA YyCAaAKUW BCACT K YMCHBIICHUIO CTPOUTCIILHOTO
nobeMa.

10.5 IIpu pacuere CTPOUTENBHOTO MOIBEMA JKECTKOCTh CTalekKene300eTOHHON Oallku
clelyeT MPUHUMATh C Y4€TOM TPEIIMHOOOPa30BaHHUS.

11 Pacuyer Ha BpeMeHHbIe HATPY3KH

11.1 PacueTs! cranexene300eTOHHBIX MOCTOB Ha BO3JIEHCTBHE BPEMEHHBIX BEPTHKAIIb-
HBIX Harpy3oK OT TPaHCHOPTA M NEIIEXOA0B CJIeIyeT BBIIOIHATH M0 MPOCTPAHCTBEHHBIM KO-
HEYHO-3JIEMEHTHBIM pPACYETHBIM CXE€MaM C IIOMCKOM HEOJIAronpusATHBIX PACIONOKEHHH
Harpy30K Ha NPOJETHOM CTPOEHHUH, COOTBETCTBYIOLIUX 3THUM PACHOJOKEHHUSIM 3KCTPEMallb-
HBIX 3HAYCHUH KOMITOHEHTOB HANpsKEHHO-Ie(POPMHUPOBAHHOTO COCTOSHUS U PACUETHBIX CO-
YETaHWI Harpy3o0K.

11.2 JInst moucka HeOIaronpuaTHBIX PaCcOI0KEHUI HArpy30K Ha MPOJIETHOM CTPOSHHUH
pEKOMEH/yeTCs NPUMEHSTh almnapar MOJIydeHHUs (B MaMsITH KOMIIbIOTEpA) U 3arpyKeHHs
Harpy3kamu AK (c yderom u 6e3 yuera nemexonnoro awkenns) u HK nunuit u mosepxHo-
CTel BIUSHUS YCUINH, HAMPSOKSHUH, Teopmaruii U nepeMenieHui.

11.3 B cranexene300€TOHHBIX MOCTaxX JOIMYCKAETCs, HapsAy C METOJOM KOHEUHBIX
3JIEMEHTOB B TPaJULIMOHHON MOCTAaHOBKE, ONpPENENATh 3HAUYCHUE YCWJIUH, HANpsDKEHUH, ne-
dopmanuii U mepeMelieHnit 0T BPEMEHHBIX HArpy3oK ¢ NMPHUMEHEHHEM METOJla MpPOCTpaH-
CTBEHHOI'0 pacyera IJIMTHO-0aJIOUHBIX KOHCTPYKIMH MOCTOB, OPUEHTHPOBAHHOI'O Ha IOJIY-
YEHHE U 3arpy>KeHHE MOBEPXHOCTEN BIUSHUS.

11.4 Meton TIMTHO-0AIOYHBIX KOHCTPYKIIMK SIBJISIETCS]  Y3KOCTEITMATU3UPOBAHHON
JMCKPETHO-KOHTHHYAJIBHON Pa3HOBUIHOCTBIO METOJIa KOHEUHBIX 3JIEMEHTOB, IIPEIHA3HAYCH-
HOM J171s1 IPOCTPAHCTBEHHOTO pacyeTa MPOJIETHBIX CTPOCHUH MOCTOB, OCHOBHBIMU KOHCTPYK-
TUBHBIMHU 3JIEMEHTAMHU KOTOPBIX SBJIAIOTCS IUIMTHI M Oanku. K TakuM KOHCTPYKLHSM OTHO-
CATCS CTaNIXKENIe300€TOHHBIE ABTOI0PO’KHBIE MOCTHI.
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K 0CHOBHBIM JOCTOMHCTBAM METOJIa OTHOCSTCS:

- BBICOKAsi TOYHOCTh pacyeTa (METOJl XOpOILIO MOJEIHPYET peaibHyl paboTy MpoJeT-
HBIX CTPOEHHUI MOCTOB);

- MaJblii 00beM UCXOAHON HH(POPMAIH U ITPOCTOTA €€ MOTOTOBKH;

- OTHOCHUTEJIHHO HEOOJbINAas TPYAOEMKOCTh pacyeTa Ha KOMIbIoTepe (HeCMOTpsl Ha TO,
YTO METOJ| TpeOyeT MHOTOKPATHOTO PEIICHUs CUCTEM JMHEWHBIX airedpandeckux ypaBHe-
HUH, MOPSIIOK PEIIAEMBIX CHCTEM U IIUPUHA JIEHTHI MATPHULIBI KO3()PHUIIMEHTOB — HEBBICOKH);

- IPUCTIOCOOJIEHHOCTh METO/1a K BBIMOJIHEHHUIO pacyeTOB Ha BPEMEHHbIE HArpy3KH, T.€.
pacdeToB, CBA3aHHBIX C TIOMCKOM HEOIArOMpHUsITHOTO PACIONIOKEHUS HArPy30K Ha MOCTY.

11.5 Meton npenHa3Ha4yeH Il pacueTa pa3pe3HbIX U HePa3pe3HBIX TUIMTHO-OATOYHBIX
MPOJIETHBIX CTPOCHUN C OCHOBHBIMU T'PAaHUYHBIMHU YCJIOBHSIMH Ha KpallHUX omopax, odecrie-
YUBAIOUIMMH TPU CTENIEHH CBOOOIbI OMOPHBIX CEYEHHUM — MPOJOJIbHBIE TEPEMEILIEHHUS U TTOBO-
POTBI BOKPYT IIOIIEPEYHON TOPU3OHTAIEHON U BEPTUKAIIBHON OCEH.

B cooTBeTCTBHM ¢ METO/IOM MPOJIETHOE CTPOCHHUE YCIOBHO PACUJICHSIOT MPOJIOJIbHBIMU
paspe3aMu Ha OTJeJIbHBIE KOHEUHBIC AJIEMEHTHI — TUTHTHI, 0aKu, CTepKHH. B 3aBUCHMOCTH OT
MOCTaBJIEHHOW 3aJauM, CIIOKHOCTH U TpeOyeMOoil TOUYHOCTH MPHUMEHSIOT Pa3iMyYHbIE CXEMbI
4jieHeHus — Oojiee KpymHble wiu Oosiee aeranbHble. /s ompeseneHus yCUIui B TJIABHBIX
Oaykax MPUMEHSIOT MPOCTEHIIYIO CXeMy Mo TUIy Oanka-Oanka. Cxema 4YjieHEHHUS IO THITY
TUTATA-0ANIKA-TUTNTA TO3BOJISIET MOJTHEE OIEHUTHh padOTy IUIMTHI Mpoe3xker vactu. s me-
TaJbHOT'O MCCIEIOBAaHMS MPOCTPAHCTBEHHONW pabOThl BCel KOHCTPYKIUU MPOJIETHOTO CTpPOe-
HUS IPUMEHSIIOT WICHEHHE Ha CTePKHH M YJacTKH TUTUT. [Ipr KoMOMHHUPOBAaHHOM cXeMe uiie-
HEHUS, KOTJIa YacTh KOHCTPYKIIMK pa30UBaIOT Ha KPYITHbIE 3JIEMEHTHI 110 cxeme Oaska-0anka,
a 9acTh Ha OoJiee MEIKHE M0 CXeMe ITUTA-TTUTA, MOXKHO OJHOBPEMEHHO MMOTYYaTh YCHUIIHS B
[JIaBHBIX Oankax W TUINTaX.

11.6 IIpn onpeneneHny B3aMMOAECUCTBUIM MEXAY MPOJOJIBHBIMU KOHEUHBIMU 3JIEMEH-
TaMU MPUMEHSIOT MeTo cuil. JIMITHIe HeU3BECTHBIE BhIPaXaloT B (popMe pasioKeHus B TpH-
roHometpuueckue psjasl Oypoe.

11.7 B obmem crnydyae Ha €IUHUIE JUTMHBI MPOJAOILHOTO CEUEHUS YUUTHIBAIOT YETHIPE
KOMITOHEHTa CWJI U MOMEHTOB, SIBJISFOIIUECS (QYHKIIUSIMU aOCIUCCHI X, HAMPABICHHON BIOJH
mpoJieTa ¥ MPUHUMAIOIIEH Ha ero KoHIax 3HadyeHus 0 u /. Ha enuHuIe JymMHBI CEUeHHs ek~
CTBYIOT CJIEAYIOIINE KOMIOHEHThI YCUIIUM:

o0 o0
0(X)= Y g, sin;  S(x)= X 5, sin—;
n=l [ n=1 [
o0 0
M(x)= 2 m, sin % T(x)=Xt, cos X
n=l1 [ n=1 [
rae Q(x) — monepeyHsle CUIIbI,
M(x) — nzrubarone MOMEHTHI,
S(x) — HOpMabHBIE CUIIBI,
T(x) — cIBUTAOIIHE CHIIHI,
| — pacueTHas IUHA TPOJIETA, M;
n — HOMEp TapMOHUKH.
11.8 BHemHIOI0 Harpy3Ky ¢ Takke BhIpaKaroT B (OpME TPUTOHOMETPUUYECKOTO psja;

o0
. NTX
g(x)= X k,sin—,
n=1 !
T€ g, Mn, Sn, tn, kn— KO PuIHEHTHI paznoxkenuit Oypeoe.
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11.9 Kanonuveckue ypaBHEHUsI METOJa CHJI, BBIpAXXAIONIUE CyMMY IMEpPEMELIEHUN OT
BCEX BHEIIHUX U BHYTPEHHHUX BO3/IEUCTBUIN, MOTYT OBITH YIPOIIEHHO 3alIMCaHbl B BUJIE:

X Womsrg=0;,Z Vomsrg=0;
X Dousrg=0;Z Ugpmsrg=0.

[Tapametpsr W, @, V, U 0603Ha4al0T COOTBETCTBEHHO TMEPEMEIICHUS B HaIlpaBICHUU
OCH z, yIJIbl 3aKpPYYHBAHHUSI, IEPEMEIIEHNS B HAIIPABIECHUH OCH ) U BJOJIb OCH X.

11.10 Onpenenenrie yCcuiauii M mepeMelnieHnii B OajikaX OCYIIECTBIISET METOAAMH CO-
IPOTUBJICHUS] MAaTEpUAJIOB. Y CUIIMS M NEPEMELICHMS] B IJIMTAX ONPEIENIAIOT METOAAMH TEO-
pUM yIpyroctd, npuMeHss pemenne PainoHa 1 MIIOCKOTO HANpPSHKEHHOTO COCTOSIHUS U
pemenue JleBu st u3ru6a mimtel. JleopMaTHBHOCTh KOHTYpa OallOK TakXe YUYUTBIBAIOT C
MIPUBJICYECHUEM amnmnapara TEOPUH YIPYTrOCTH.

B pesynbrare pemieHus cuUCTeM KaHOHMYECKMX YPaBHEHHMH HAXOIAT 3HAUEHUS HEU3-
BECTHBIX NAPaMETPOB gu, Mnu, Sn, tn, BBIYUCISIOT YCUIUS U MEPEMEIIECHUS B JE€MEHTaX KOH-
CTPYKLIUU U CTPOSIT IOBEPXHOCTH BIUSHUS.

11.11 Aaroput™M HpOCTPaHCTBEHHOTO pacyeTa pa3pe3HOro MPsSMOYTOJbHOTO B IUIAHE
IPOJIETHOTO CTPOEHHUSI C OCHOBHBIMM I'PAaHUYHBIMU YCJIOBUSIMH Ha OTMOpax BKJIIOYAET B cels
CJIEIYIOIIE€ OCHOBHBIE BBIUNCIUTEIBHBIE POLEAYPHI:

- BEIOOp PAaCcUYETHOM CXEMBI;

- BBIYHCIIEHUE KO3(PPHUIIMEHTOB KAHOHUYECKUX YPAaBHEHUHN U IPY30BbIX YJICHOB;

- (hopmupoBanme MaTpui;

- pellIeHNE CUCTEM YPaBHEHHUI;

- ONpPENEIICHUE YCUIINM U NIEPEMEILICHUI;

- IOCTPOCHUE JIMHUI U MOBEPXHOCTEN BIUSHHUS;

- 3arpy’K€HUE JUHUN U IOBEPXHOCTEMN BIIVSIHUS,

- OIIpEEIIEHNE SKCTPEMAIbHBIX HOPMATUBHBIX U PACUETHBIX YCUIIMI.

BrerurcnuTenbHBIN mporiece, BKIIOYAOIINNA B cebs ompeneneHrne Ko3PPHUIIMEHTOB Ka-
HOHUYECKUX YPAaBHEHUI, PEUICHUE CUCTEM, HAXOXKICHUE YCUIIUM U MEePEMEIIEHUH U TTOCTPO-
€HHUE NTOBEPXHOCTEW BIUSHUS, TOBTOPSETCS JUIS KaXKJIOTO WIEHA psAJia C MOCIEAYIOIUM CyM-
MHPOBaHUEM PSOB.

11.12 Ilpu pacdere Hepa3pe3HOrO MPOJIETHOTO CTPOEHUS NMPUMEHSIOT METOJ CUJ, UC-
MOJIb3Ysl B KAUYE€CTBE OCHOBHOW CHUCTEMBI PACIIMPEHHOE pa3pe3HO€ MPSIMOYTOJIbHOE B IIJIAHE
IIPOJIETHOE CTPOEHHUE C OCHOBHBIMU I'DAaHMYHBIMU YCJIOBHMSIMHM Ha ONOpax, aJlfOPUTM pacuera
KOTOPOT'O OIMCAaH BHIIIE.

11.13 OcHOBHYIO cHCTEMY MONY4YalOT OTOpAachIBaHUEM MPOMEXKYTOUHBIX omop. Pacuer
OCHOBHOM CHCTEMBI 3aBEpPIIACTCS HAKAIUIMBAHWEM AMIUIUTYZ YCWINA M NEPEMEIIECHUM, 3Ha-
YEeHHsI KOTOPBIX HE 3aBUCAT OT BHJA U PACIOJOKEHHSI OTOPOILICHHBIX OMOPHBIX YCTPOWCTB,
n1ara CeTKM M KOOpAUHAT CEYECHUM, ISl KOTOPBIX CTPOSIT MOBEPXHOCTH BIIMSHUS.

11.14 B oOmem Buae pacyeT HEpPa3pe3HOro MPOJIETHOTO CTPOEHUS OMHUCHIBAIOT
dbopmyoit

R=R, + R.(D' Dp), (11)

rae R — maTpulia pe3yabTaToB (IOBEPXHOCTh BIUSHUS HCKOMOTO YCUJIUS WIIM NIEpEMELICHHS);

R, — NOBEpXHOCTh BIUSHUS HMCKOMOTO YCWJIMSI WM TEPEMEIICHHs B pPacHIMPEHHOU

CHUCTEME OT BHEIIHEN Harpy3KH;
R.—T0 xe, OT €eIMHUYHBIX HEU3BECTHBIX;
D — maTpuna nepeMenieHui;
Dp — rpy3oBas Marpuna.
11.15 Pacuer Hepa3pe3HOro MPOJETHOTO CTPOCHMS BBINMOJHSIOT B JBa 3Tama, CBS3b

MEXAY KOTOPBIMH PEATU3YIOT MTOCPEICTBOM MepeIauH TaHHbIX.
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Ha nepBom dTare BBIOJIHAIOT NPOCTPAHCTBEHHBIM pacdyeT paclIMpPEHHONW CUCTEMBI, 3a-
BEpIIAEMBII ONPEACIICHHEM U HAKOTUIEHHNEM BO BHEIIHEH MAMATH KOMITBIOTEPA aMILTUTYIHBIX
3HAYEHUM YCWIIMM U NEPEMEILICHUI I KaX 01 rapMOHUKH. HakorieHHble 3HaYeHUsT aMILIH-
Ty IPUMEHSIOT HAa BTOPOM JTale pacyeTa JJisg ONpPeeiIeHUs] YCUINN U EPEMEIICHUI B pac-
IIMPEHHOW CUCTEME OT JIMITHUX HEM3BECTHBIX M BHEIIHEH HArpy3KHu.

11.16 O6GnacTh MpUMEHEHHUS] MATPUYHOTO BBIPAKEHUS, MPUBEICHHOTO BBIIIE, HE OTrpa-
HUYMBAETCS POCTPAHCTBEHHBIM PAaCUu€TOM HEPA3pEe3HbIX MPOJIETHBIX CTpOEHUH. Bxoasmue B
HEro KOMIIOHEHThI MOXHO paccMaTpuBaTh ¢ Oojee OOIIMX MO3MIMKA U TOJ MaTpulaMu R, u
R. MOHUMATh MTOBEPXHOCTU BIIMSHUS YCUIUN U IEPEMELIECHUNA B OCHOBHOW CHUCTEME, a IOJ
MaTtpuiieii D moapa3ymMeBaTh pacueTHYIO MaTpuily (MaTpuIly MEepeMElIeHU B METOJAE CHII,
MaTpHIly peakiuii B METOJie MepeMeIIeHNH, MaTPUIly CMEIIaHHOTO MJIM KOMOMHUPOBAHHOTO
MeTona). B 3ToMm ciiydae BbIpak€HHE MOXHO paccMaTpuBaTh KaK YHHBEPCAIbHYIO (OpMYIy
JUISL PACKPBITHSI BHEIIHEW CTaTMYECKON HEONpEAEeTUMOCTH NPU MPOCTPAHCTBEHHOM pacdere
IIPOJIETHBIX CTPOEHUN MOCTOB PA3JIMYHBIX CUCTEM M OYEpTaHUsA B IUIaHE. PackpeiThe BHYT-
PEHHEN HEONpEeAETUMOCTH MPOBOJAT MOCPEACTBOM pacueTa pa3pe3HOro IpoJIETHOTO CTpoe-
HUS C OCHOBHBIMHM I'PaHUYHBIMH YCJIOBHUSIMHU Ha OMOpax.

11.17 IloBepXHOCTh BIMSIHMS, [TOJIydaeMasi B Pe3yJbTaTe MPOCTPAHCTBEHHOTO pacuera,
3aJjaeTCsl MaTPUIIEH alIlINKaT Z, BEKTOP-CTOIOLOM a0CIIUCC X U BEKTOP-CTPOKOM OpJIMHAT .
Kaxxapiii cTonmben MaTpuilbl anminKaT BMECTE C BEKTOP-CTOJIOIOM aOCIUCC MPEACTABISIOT
co00i1 Mpo10IbHOE CeUeHHE MOBEPXHOCTH BIUAHUA. Ero monokeHue mnomnepek MocTa ornpeje-
JIEHO BEKTOP-CTPOKOM OpAMHAT.

[Ipu 3arpy’keH1u MOBEPXHOCTEU BIUSHUS BPEMEHHOM MOJIBMKHON HArpy3KOM MPUHATO,
YTO TPACKTOpHS JBUKEHHS HArpy3Kd IO IPOJETHOMY CTPOCHMIO IapajulejbHa MPOJOJIbHON
OCH MOCTA.

11.18 Jlonmyckaercs npu 3arpy’kK€HMH IOBEPXHOCTEH BIIMAHUSA YCWIMH (II€peMELEHU,
HaIpsHKEHUH, 1eopMaInii) MPUMEHSATH CISTYIOIINI alTOPUTM.

JUis IpOIONBbHBIX CeueHUH (CTOJOLOB MAaTpHIIb) MCXOAHON MOBEPXHOCTH BIIMSHUS
HaMEYaroT COIPSKEHHBIE MPOJOJIbHBIE CEUEHHUs, PACIOJIOKEHHBIE HAa PACCTOSHUU, PAaBHOM
MIMPUHE KOJIeM aBTOMOOWIbHON Harpysku (1,9 M mns Harpy3ku AK u 2,7 M Ui Harpysku
HK). Cno>xuB mormapHO UCXOIHBIE W CONPSKEHHBIC TIPOJIOJIbHBIE CEUCHUS 3aIaHHON TTOBEPX-
HOCTH BIIMSIHUS, TIONYYHM «KOJEHHYIO» MaTpuity. Kaxeli ctonber 3Toif MaTpuIbl Ipea-
CTaBJIsieT cOO0H MPOIOIHPHOE CeYeHUE HOBOM 0000IIIEHHON TOBEPXHOCTH BIUSHUSA.

IlyreM 3arpyxeHHsl NPOAOJBHBIX CEUECHHM HOBOM KOJEHHOM IOBEPXHOCTH BIIUSHUSA
(JTuHUY BIUSHUS) pacyeTHOM MOJIOCON HAarpy3KH HaXOJST HEBBITOJHBIE MOJIOKEHUS HATPY3KU
(Ha MakKCUMyM U MHHHUMYM) B IIPOJOJbHOM HAINPaBICHUH M COOTBETCTBYIOLIUE ITHM IOJIO-
JKEHUSAM dKCTPEMAJIbHbIEC 3HAYECHUSI pACUETHOUN BEJIMYHHBI.

[lepememiass Harpy3ky B MONEPEYHOM HANpaBICHUM C 3aJaHHBIM IIaroM M HaxXojs Ha
KQ)KJIOM IlIare HEBBITOJHOE IOJOKEHWE HArpy3Kd B IPOJOJIBHOM HaIlpaBIE€HUU U COOTBET-
CTBYIOILIEE IKCTPEMAIBHOE 3HAUEHHWE PACUETHOW BEJINYMHBI, «CBEPTHIBAIOTY IOBEPXHOCTU
BJIMSIHUSL B ITONIEPEYHbIE JTMHUU BIMAHMS. Kakaas opauHATa NONEepeyHON JIMHUY BIUSHUS Xa-
paKkTepU3yeT 3KCTPEMaJbHOE 3HAUYEHUE PACUETHOM BEIMYMHBI OT 3arpy’KE€HUsl MPOJIETHOTO
CTPOEHHS OJTHOU MOJIOCON HArpy3Ku Mpu (PUKCHPOBAHHOM €€ MOJIO0KEHUU MOMEPEK MOCTa.

PesynbratoMm 3arpyeHusl IONEPEUYHON JIMHUM BIUSHUS CUCTEMON €IUHUYHBIX I'PY30B
(KOTMYECTBO €IMHUYHBIX IPY30B COOTBETCTBYET KOJIUYECTBY MOJIOC) SIBISIETCS HCKOMOE IKC-
TPEMaJIbHOE 3HAUE€HUE PACUETHON BEJIMUUHBL.

11.19 ITpuBeneHHBIN aNTOPUTM 3arpy>KE€HUs MOBEPXHOCTEU BIUSHHS YCUIUH, MEpeMe-
IIEHUH, HaNpsDKEHUH, negopManuil ToMmycKaeTcss MPUMEHTh IPU pacueTe cTalexene3ode-
TOHHBIX MOCTOB Ha BpPEMEHHBIE aBTOMOOWJIbHBIC Harpy3ku kak otedectBeHHbie — AK, HK,
Tak ¥ 3apyoexxnsie — LM1 u npyrue.
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bubaunorpadus

[1] CIT 52-101-2003 «beTtoHHbIE U Kene300€TOHHBIE KOHCTPYKIIUU O€3 MpeaBapUTEIIb-
HOTO HaIPSKEHUS apMaTyphI».
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	6.2 Случай, когда бетонирование плиты проезжей части всего пролетного строения осуществляется за один прием (или после�довательность бетонирования не принимается в расчет) будем называть «нулевым вариантом» бетонирования.

	При нулевом варианте бетонирования нагрузка от веса плиты проезжей части целиком передается на металлическую конструкцию пролетного строения в предположении, что бетон на этой стадии не включается в работу.

	6.3 В случае, когда бетонирование осуществляется в несколько этапов, бетон ранее уложенных фрагментов плиты включается в восприятие нагрузок от веса участков плиты, бетонируемых позже. При этом в расчетах следует учитывать расположение и очередность не только бетонируемых фрагментов плиты, но и участков пролетного строения, на которых устанавливается (снимается) опалубка и другие, сопутствующие бетонным работам, вспомогательные обустройства. 

	6.4 Участок бетонирования – непрерывный фрагмент пролетного строения, бетонирование которого осуществляется за один прием. Более точное определение понятия «участок бетонирования» связано с процессом приложения (снятия) нагрузок во время устройства плиты проезжей части, в течение которого жесткость пролетного строения предполагается постоянной.

	В качестве участка бетонирования можно использовать не только бетонируемый фрагмент плиты, но и участок пролетного строения, на котором снимается (устанавливается) опалубка или другие вспомогательные обустройства для производства бетонных работ.

	Участок бетонирования U характеризуют три параметра – координата участка X, длина участка L и значение снимаемой (прикладываемой) нагрузки q

	U ={X, L, q}.

	6.5 Под этапом бетонирования понимают совокупность одновременно бетонируемых или загружаемых – разгружаемых участков пролетного строения. 

	Для формального описания этапа бетонирования применяют вектор

	E = {n, X1, L1, q1, X2, L2, q2, …, Xn, Ln, qn} ,

	где 	n – количество участков бетонирования на этапе.

	6.6 Вариант последовательности бетонирования представляет собой совокупность этапов бетонирования:

	V = {m, E1, E2, …, Em} ,

	где m – количество этапов бетонирования.

	В развернутом виде вариант последовательности бетонирования может быть описан с помощью вектора:

	V ={m, n1,X11,L11, q11, …, X1,n1,L1,n1,q1,n1, …, nm, Xm1,Lm1,qm1, …, Xm,nm, Lm,nm, qm,nm} .

	6.7 Для варианта последовательности бетонирования плиты проезжей части, состоящего из m этапов, необходимо выполнить m последовательных расчетов пролетного строения (каждый раз со своей жесткостью) с определением усилий, перемещений, напряжений и последующим суммированием результатов.

	6.9 При выборе рациональной последовательности бетонирования следует рассматривать и оценивать несколько вариантов. Как правило, структура исходной информации к расчету имеет вид:

	P = {k, V1, V2, …, Vk},

	где	 k – количество рассматриваемых вариантов бетонирования железобетонной плиты проезжей части.

	7 Учет образования трещин

	8 Усадка и ползучесть бетона 

	9 Саморазогрев бетона в процессе твердения и температурные �   перепады  между стальной и железобетонной частями сечения

	10 Расчет строительного подъема 

	11 Расчет на временные нагрузки
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