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CsepfeHus o ceoge npasun

1 WUCMOJIHATEIM - OAO "HWL, "CrtpoutenbctBo" - HUMXKB wum.A.AlBo3gea, 3AO0
"Tpunaga-Xonguur", 3A0 "XK "Komnosut"

2 BHECEH TexHu4yeckum komuteToM no ctangaptmsaumm TK 465 "Ctpoutensctso”

3 TMOOAIrOTOBJIEH «k yTtBepxaeHuo [enapTaMeHTOM rpadoCTPOUTENbHON AesATeNbHOCTU U
apxutektypbl MUWHWCTEpPCTBA CTPOMTENBCTBA W KUIULLHO-KOMMYHAIbHOMO  X03dicTBa  Poccuinckon
®epnepaumu (MuHctpon Poccun)

4 YTBEPXIOEH npukazom MuHUCTEpPCTBA CTPOUTENLCTBA U KUMULLHO-KOMMYHANbHOMO XO35MCTBa
Poccuickon ®egepauun ot 8 aBrycta 2014 r. N 452/np v BBegeH B genctaune ¢ 1 ceHTabpsa 2014 r.

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

6 BBEJEH BINEPBbIE

B cnyyae nepecmoTpa (3ameHbl) MM OTMEHbI HACTOsILLEro CBOAa MpaBuil COOTBETCTBYHOLLEE
yBegomneHve Oyaet onybnukoBaHO B YCTaHOBNEHHOM nopsigke. CooTBeTCTByHOWaAs MHgopmauus,
yBEeOOMIIEHNE W TEKCTbl pasMeLlalTcs Takke B MHEOPMaUMOHHOW cucteme obLiero nonb3oBaHus - Ha
odmumansHoM canTe paspadoTtumka (MuHcTpon Poccum) B ceTn VIHTEpHeT

BHECEHO WameHeHne Ne 1, yTBepxgeHHOe U BBeAeHHOe B AewicTBue npukasom MwuHucTepcTBa
CTPOUTENbLCTBA M XUMULHO-KOMMYHarnbHOro xossncrea Poccuinckon ®egepaumm (MuHctpon Poccum) ot 14
aekabps 2020 r. Ne 781/np ¢ 15.06.2021

M3meHeHne Ne 1 BHeceHo nsrotosutenem 6asbl gaHHbIX No Tekcty M.: dIrby "PCT", 2021

BBeneHune
HacTtoswuin cBog npaBun paspabotaH Cc yvyeTom 00sA3aTenbHbiX TpeboBaHWUA, YCTAHOBIEHHbIX B
depnepanbHbix 3akoHax oT 27 gekabpsa 2002 r. N 184-d3 "O TexHudeckom perynvpoBanun”, ot 30 aekabps
2009 r. N 384-03 "TexHuuyeckuii pernameHT o 6e30MacHOCTM 30aHUA W COOPYXEHUR" W COOEPXUT
TpeboBaHMs K pacyeTy N NPOEKTUPOBAHMIO YCUITEHUS UM BOCCTAHOBIIEHUS KOMMO3UTHbIMU MaTtepuanamm
OETOHHbBIX U XXene300eTOHHbIX KOHCTPYKLMIA 30aHUIN U COOPY>KEHUIN Pa3NNYHOIO Ha3HAYEHNS.

Csog npaBun paspabotaH aBTtopckum komnektueom HUWMXKB um.A.A.l'Bo3geBa - mHctutyTa OAO
"HWL "CtpoutenbctBo” (O-p TexH. Hayk T.A.Myxameawnes, kaHa. TexH. Hayk [1.B.KyseBaHoB - pasgensl 1-8;
kKaHO. TexH. Hayk C.M.MeaHoB, kaHg. xuMm. Hayk B.P.®anukmaH, uHx. H.B.®atkynnuH) mn 3A0
"Tpunaga-XonguHr" (a-p texH. Hayk A.A.lLUunuH, kaHanpatel TexH. Hayk [.B.Kaptysos, B.A.[lweHWYHbIN),
3A0 "XK "Komnosut" (MHx. T.K.Jlarywa), npu yyactum OAO PocHaHo (MHx. HO.I.Tkauyk), OOO "Om-Cu
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Bayxemn" (nHx. A.A.MoHgpyc), OO0 "BAC® CtpouTenbHble cuctemsl” (MHx. C.A.BeTnos).

M3ameHeHne N 1 paspaboTtaHo aBTopckum konnektmsom OAO "HWL "Ctpoutenbctso" - HUWMKB
nm.A.A.l'BO3aeBa (O-p TexH. Hayk T.A.Myxamedues, kaHOMaaTbl TexH. Hayk [].B.Ky3eeaHos, C.A.3eHUH; NHX.
0O.B.KyduHos).

(M3meHeHHas pegakuus, M3m. N 1).

1 O6nacTb npumeHeHuUs

1.1 Hactoawwmn cBog npaBun  pacnpocTpaHseTcs Ha NPOEKTUPOBAHUE  YCUMNEHUS  Unn
BOCCTAHOBMEHMUS Xene3o06eTOHHbIX KOHCTPYKUMA 30aHUN U COOPYXEHUA PasfiMyHOro HasHaydeHus nytem
YCTPONCTBA CUCTEMbl BHELUHErO apMUPOBaHUSA KOMMO3UTHBIMW Martepuanamum U3 TepMOpPEaKTUBHbIX
afre3anBoB, apMUPOBAHHbIX YrNEPOAHbIMU UM CTEKISAHHBIMU BONTOKHAMM.

1.2 CBog npaBwn ycTaHaBnuBaeT TpeboBaHMS K pacyeTy Xene3obeTOHHbIX KOHCTPYKUMI, YCUINEHHbIX
WNN  BOCCTAHOBIIEHHbIX CUCTEMaMu BHELUHEro apMUpOBaHMs  KOMMO3UTHbIMW  MaTtepuanamm wu
NPOEKTUPOBAHMIO YKa3aHHbIX CUCTEM ANSst YCUMEHUS UM BOCCTAHOBIEHUS ene300€TOHHbIX KOHCTPYKLUMIA U3
TSKEOro N Merniko3epHUCTOro 6eTOHOB, Ha KOTOpble pacnpocTpaHsatoTcs TpeboaHusa CIT63.13330.

2 HopmaTuBHbIe CCbISIKU
B HacToswwem cBoae npaBun NCNoNb30BaHbl HOPMATUBHBIE CChIMKU HAa CrieayoLlme JOKYMEHTbI:

FOCT 25.601-80 PacyeTbl M uCnbITaHUS Ha MPOYHOCTb. MeToabpl MexaHW4YecKMX WCMbITaHWn
KOMMO3WLMOHHBLIX MaTepuarioB C MONMMEPHON MaTpuuen (komno3uToB). MeToa uCnbITaHWS MNNOCKMX
06pa3uoB Ha pacTsxXeHVe Npu HOPMaribHOW, NOBbLILLIEHHOW 1 NMOHWXEHHOW TemnepaTypax

FOCT 11262-2017 (1SO 527-2:2012) Nnactmaccel. MeTog ucnbiTaHWsa Ha pacTsaXXeHne

FOCT 17624-2012 BeToHbI. YNbTpa3ByKOBOW MeTOA, onpeaeneHnst Npo4YHOCTH

FOCT 18105-2018 BeToHbI. [MpaBuna KOHTPONS M OLEHKN MPOYHOCTH

FOCT 22690-2015 BbeTtoHbl. OnpeaeneHne NPOYHOCTU MEXaHMYECKUMU METO4aMMN HepaspyLuatoLero
KOHTpOns

FOCT 22904-93 KoHcTpyKumMm xenesobeToHHble. MarHuTHbI MeToq, onpefeneHus TOMWMHbI
3almMTHOrO crost 6eToHa 1M pacnonoXeHust apmaTtypbl

FOCT 26433.1-89 Cuctema obecneyeHnss TOYHOCTU reOMETPUYECKUX NMapaMeTpPOB B CTPOUTENLCTBE.
MpaBwuna BbINOMHEHUS] M3MEPEHUN. DNEMEHTbI 3aBOACKOIO N3roTOBIEHNS

FOCT 27751-2014 HagexHOCTb CTPOUTENbHBIX KOHCTPYKLMI 1 OCHOBaHUN. OCHOBHbIE MOMOXEHWS

FOCT 28570-2019 betoHbl. MeTtoabl onpegeneHvs NpoyHocTM no obpasuam, OoToOpaHHbIM U3
KOHCTPYKLMI

FOCT 31937-2011 3gaHua u coopyxeHusi. NMpaBuna obcnegoBaHUA M MOHUTOPUHIA TEXHUYECKOTO
COCTOSIHUSA

FOCT P 54559-2011 Tpy6bl 1 getanu TpybonpoBOAOB N3 peaKTonnacToB, apMUPOBaHHbLIX BOJTOKHOM.
TepMuUHbI 1 onpeaeneHns

ChN 63.13330.2018 "CHull 52-01-2003 BeToHHble M Xene3obeTOHHble KOHCTPYKUMU. OCHOBHblE
nonoxeHnsa" (¢ nameHeHnem Ne 1)

MpumeyaHue - MNpu NoNb3oBaHMM HACTOSALLMM CBOAOM MpaBwun LierniecoobpasHo NpoBepuTb AENCTBUE
CCbINTOYHbIX OOKYMEHTOB B MH(OPMAaLVOHHON cMCTeMe OOLero nonb3oBaHWs - Ha oduUManbHOM canTe
dregepanbHOro opraHa MCMNONHUTENbHOW BnactTu B cdepe craHgaptu3auum B cetu VHTepHeT unm no
€XEerogHomMy MHMOPMaUNOHHOMY yKasaTento "HauuoHamnbHble cTaHgapTbl”, KOTOpbIA OMnyGrvMKoBaH Mo
COCTOSIHUIO Ha 1 sHBaps TeKkyllero roga, U no BbiMyckaM eXeMeCsa4HOro MHOPMAaLMOHHOIO ykasaTtens
"HaunoHanbHble cTaHOapThl" 3a Tekywmn rod. Ecnv 3ameHeH CCbiNOYHbIA JOKYMEHT, Ha KOTOpbIA AaHa
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HeOaTUpPOBaHHas CCblfka, TO PEKOMEHAYEeTCs WCMOMb30BaTh AEWCTBYIOLLYH0 BEPCUI0 3TOrO AOKYMEHTa C
y4YeTOM BCEX BHECEHHbIX B JaHHYI0 BepCU0 U3MeHeHWn. ECnn 3aMeHeH CCbINOYHbIA JOKYMEHT, Ha KOTOPbIN
[laHa [aTMpoBaHHas CCbifka, TO PeKOMeHOYeTCs MCMOoNb3oBaTb BEPCUI0 3TOTO AOKYMEHTa C yKasaHHbIM
BblLUe roaoM yTBepxaeHus (MpuHsaTus). Ecnv nocne yTeepXXaeHWs HACTOSILLEro CBOAA NPaBuUsl B CCbINTOYHbIA
[OKYMEHT, Ha KOTOpbI AaHa AaTUpOBaHHasH CCbifika, BHECEHO M3MEeHeHWe, 3aTparmBatolLlee nosioKeHue, Ha
KOTOpPOE [aHa CCbifika, TO 3TO MOJIOKEHNE PeKOMEHOYETCS NPUMeHsTb 6e3 yyeTa JaHHOro n3MeHeHus. Ecnn
CCbIMTOYHbIA [OKYMEHT OTMeHeH 6e3 3ameHbl, TO MOJIOKEHWe, B KOTOPOM [aHa CcCblflka Ha Hero,
peKkoMeHOyeTCsl NPUMEHATb B YacTu, He 3aTparvBatoLLen 3Ty ccbinky. CBeeHns o AeUCTBUM CBOAOB NpaBusl
LenecoobpasHo npoeepuTb B PegeparnibHOM MHDOPMALMOHHOM (DOHAE CTaHa4apTOB.

(M3meHeHHas pegakums, M3m. Ne 1).

3 TepmuHbI M onpepeneHus
B HacToswem cBoae npasun npumeHeHbl TepMmuHbl o FTOCT P 54559, a Takke cneaylowme TepMuHbI
C COOTBETCTBYHOLUMN ONpeaeneHnaMu:

3.1 ycuneHue kenes3obeTOHHOW KOHCTPYKUMM: KoMMNmeKkc KOHCTPYKTUBHBLIX MEpPONpUSATAA  ©
TEXHONOIMYECcKMX paboT, HanpaBfeHHbIX Ha MOBbLILEHWE HEecyLleid CMOCOGHOCTM M 3KCMyaTauMOHHbIX
CBOWMCTB KOHCTPYKLIUN.

3.2 BoccTaHoBMneHue (PEeMOHT) >Kene3obeTOHHOW KOHCTPyKuuu: KOMMAMmekc KOHCTPYKTMBHbIX
MEpONPUATUA U TEXHONOIMYecknx paboT, HanpaBfeHHbIX Ha BOCCTAHOBMEHWE Hecyllen cnocobHOCTM u
3KCMIyaTauMOHHbIX CBOWCTB KOHCTPYKUWW, HapyLleHHbIX BcrneacTeme AedeKTOB W3roTOBMEHWUS Wnu B
npoLecce ee aKcnnyaTauuu.

3.3 BHelwHee apmupoBaHWe (Kenes3oBGEeTOHHOW KOHCTPYKUMM) KOMMO3UTHBIMKU  MaTepuanamu:
YcTaHoBKa HakrnemBaHMeM Ha >Xene3o0eTOHHYI KOHCTPYKUMIO W3OenuiAi 3aBOACKOrO W3roTOBMEHWUS U3
KOMMO3UTHbIX MaTepuarnoB (NlaMMHaTOB) MMM MOCIIONMHOE HaKneMBaHWe TepMOpeaKTVBHbIMU adre3vBamu
U3nenuii U3 HenpepbIBHOrO YIrMEepoAHOro UMM CTEKMSIHHOTO BOJIOKHA (XOFICTOB, CETOK UM OPYrUX TKaHbIX
maTepuarnoB) C nocrneaywwuyM OTBepXKaeHnem u obpasoBaHMEM OOHOCIIOWHOIO WAW MHOFOCHOWHOIO
KOMMO3MTHOro MaTepuana.

3.4 cuctema BHELUHEro apMUMPOBaHUS KOMMO3WTHbIMM MaTtepuanamu: Cucrtema, cocrosiasi u3
KneeBoro crnosi, 06pa3oBaHHOrO OTBEPXKAEHHbIM TEPMOPEaKTVBHLIM aAre3vBOM, OOHOCMOWHOIO WUnn
MHOIOCINIOMHOrO KOMMO3UTHOrO MaTepuana u, npu HeobXxoAMMOCTW, 3alMTHOrO Crosi, obecrneyvBatoLLero
3alUTy CUCTEMbI OT BO3AENCTBUS MOBbLILIEHHBIX TEMNepaTyp, OTKPbITOro MnrnamMeHu, ynbTpaduoneToBoro
N3MyYEHNsT U MEXAHUYECKNX MNOBPEXAEHUNA.

lMpuMeyaHune - 3alnTHBLIN CION HAHOCAT B COOTBETCTBUM C NPOEKTHOW AOKYMEHTaUMen Ha ycuneHue
U BOCCTaAHOBIIEHME XKeNe300eTOHHOW KOHCTPYKLUN.

3.5 namuHaTbl: [OTOBble ONA YCTPOMCTBA BHELUHEro apMMPOBAHUSA KOHCTPYKLMW MHOFOCIONHbIE
Monocbl PasfMYHOM TOMWUHBI W LUMPUWHbBI, U3rOTOBMEHHbIE B 3aBOACKUX YCMOBUSAX MyTEM MPOMUTKA U
ropsityero nNpeccoBaHus.

MpumeyaHus

1 NlamuHaTtbl n3rotaBnueatoT B BUAE NOSIOC UNU NNacTUH pasnquon ONWHbI, LUMPUHBI N TOJLWWHBI, KaK
npasuno, ogHoHanpaBneHHO apMUPOBaHHbIX.

2 B TexHW4eckon [OKyMeHTauuu OTAefnbHbIX W3roTOBUTENEN BMECTO TepMmuHa “"namuHat"
ynoTpebnsatoT TEpMUH "namerns".

3.6 anemeHTbl ycuneHus: JlammHaTbl UMM MX 4acTW, WNU YacTU U3OENUn U3 HenpepbiBHOMO
YrNepoaHOro Uinm CTEKNSAHHOIO BOJIOKHA (XONCThl, CETKM U Apyrne TKaHble MaTepuanbl), pasfMyHon OJIMHbI U
LUMPWHBI, MOArOTOBMEHHbIE A4Sl HAKNIENBAHMS HA OCHOBaHUE ene3obeToOHHOM KOHCTPYKLUN.

3.7 agresuB (TepMopeakTMBHbIN): Krneswmii coctaB M3 TepMOPEaKTMBHOW CMOIbl AN HaKIenku
namMuMHaToOB WM NPOMUTKU N HAKNEenKn nsgennin n3 HenpepbIBHOrO YriepoaHoro UM CTEKNAHHOMO BOMOKHA
(xoncThl, ceTkn 1 Apyrue TkaHble MaTtepuarnbl) Ha OCHOBaHWE >Xene300eTOHHOW KOHCTPYKLMMN.

Flpmmeanme - Mopg TEepMOpeaKTUBHbIM aare3anBomM B HaCTodLleM cBOoAe npaBuil NOHMMAKT agre3vB
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Ha OCHOBE 3MNOKCUAOHbIX CMOJ1.

3.8 npanmep: Matepuan, npuMeHseMblinl AnNd  nNpeaBapuUTEnbHOW  NOATOTOBKM  OCHOBaHUS
ene3obeTOHHOW KOHCTPYKUUW Nepea HaHeCeHnem aare3uBsa.

3.9 ocHoBaHue (kene3oBGeTOHHOM KOHCTPYKUuK): MOBEPXHOCTb KErne300eTOHHOM KOHCTPYKLMM, Ha
KOTOPYIO HaKneuBalT faMuHaThbl UNWU U3OENUS U3 HEMPEpPbIBHOTO YriepoaHOro Uin CTEKNSIHHOMO BOMOKHA
(xoncTbl, CETKM W pApyrMe TkaHble MaTepuanbl) Mpu ee YCUIEHUM WM BOCCTAHOBSIEHWW BHELUHUM
apMUpOBaHWEM U3 KOMMO3UTHLIX MaTepuarnos.

4 O6wue TpedboBaHuA
4.1 TlpoeKkTMpoBaHWE YCUMEHMS WM BOCCTAHOBMNEHUS Xene3o0eTOHHbIX KOHCTPYKUWUA criegyet
NpoBOAMTbL Ha OCHOBE pe3ynbTaToB MX HAaTypHOro obcnegoBaHMs U MOBEPOYHOIO pacyeTa.

4.2 B pesynbTate HaTypHbix obcnegoBaHuii OMMKHO ObiTb YCTAaHOBMEHO: COCTOSIHME KOHCTPYKLUM,
reoMeTpuyeckMe pasmepbl KOHCTPYKLWUA, apMMpOBaHWE KOHCTPYKLUMW, MPOYHOCTb GeToHa, BMA M Khacc
apmaTtypbl U ee COCTOSIHWE, NPOrMbbl KOHCTPYKLMWA, PacrosyioXeHWe TPEeLUH W LUMpWHA WX pacKpbITUS,
pasMepbl M Xxapaktep [OedeKTOB W MOBPEeXAEHUN, [OEWCTBYIOLWIME Harpysku, cratudeckad cxema
KOHCTPYKLMNA.

HaTypHble obcnegosaHua cnegyeT npoBoguTb ¢ ydetom Tpebosanum OCT 31937, TOCT 17624,
FOCT 22690, TOCT 22904, TOCT 28570, TOCT 18105, TOCT P 53778.

4.3 lNoBepoyHble pacyeTbl KOHCTPYKUMM crnefyeT NpoBOAMTb Ha OCHOBE MPOEKTHbIX MaTtepuarnoB U
pe3ynbTaTtoB HaTypHbIX 06cnenoBaHui u ¢ yyetom TpebosaHmi ClM 63.13330 n FTOCT 54257.

4.4 PacyeTHble CXeMmbl npu npoBeaeHnn noBepoYHbIX pacyeToB criegyet npuHMMaTtb C y4eToMm
YCTaHOBJ1€HHbIX (baKTVI‘-IeCKVIX reoMeTpun4eCcKmnx pa3mMepoB U KOHCTPYKTUBHbIX OTKMOHEHNA OT npoeKkTa B
OTAENIbHbIX 3lIeMeHTax KOHCTPYKUUN N X cCoeaNHEHUAX.

4.5 Mpy npoBegeHUN MNOBEPOYHBLIX PACYETOB AOMKHbI ObiTb Y4YTeHbl AedeKkTbl U MoBpexaeHust
KOHCTPYKLIMK, BbISIBNEHHbIE B NPOLIECCe HaTypHbIX 06crenoBaHuit:

- CHWXEHWE NPOYHOCTMY;

- MECTHble NOBPEXAEHWs UMK pa3pyLueHusi 6eToHa;

- 06pbIB apmaTyphl;

- KOPPO3Ms apmaTyphl;

- HapyLUeHNe aHKEPOBKU M CLENNEHMS apmaTypbl ¢ GETOHOM;
- o6pasoBaHue 1 packpbITUe TPeLUH 1 apyrue.

4.6 TloBepoyHble pacyeTbl criegyeT NpoBOAMTb MO Hecylen CcrnocobHocTn, pedopmauusm u
TPELLMHOCTONKOCTMU.

4.7 Ha ocHoBe NnoBepoOYHbIX pacyeToB cnenyet YCTaHOBUTb MNMPUrogHOCTb KOHCprKLI,I/IVI K
3KcnnyaTtauunum, HeobxoaMMOoCTb UX ycuneHuna nnn nonHyr HenpurogHoOCTb KOHCTPYKLUUN.

Ons KOHCprKLI,I/IIZ, He yaoBIeTBOpALWNX Tpe6OBaHMﬂM NOBEPOYHbIX pac4eToB Nno SKCﬂﬂyaTaLI,VIOHHOVI
npurogHoCTn, OonycKaeTcAa He npeaycmartpuBaTtb ycuneHue, ecnu (baKTl/ILIeCKI/Ie I'IpOFI/I6bI npeBbILLaT
0onyCctumMmble 3Ha4eHudA, HO He NpendTCTBYHOT Hopmaanon 3KCnnyataunn, a TakKkKe eclin (*)aKTW—IeCKOG
packpbiTUe TpeLlnH npesBbillaeT gonyCcTtnMble 3Ha4YeHnA, HO He co3gaeT ONacHOCTU pa3pyLUeHna.

4.8 [onyckaeTcsi Npu BOCCTAHOBIIEHWM KOHCTPYKUMM He MpOBOAUTb MOBEPOYHbIE pacyeTbl Mo
SKCMNyaTauMOHHON MPUrOOHOCTM, €Clv NepeMeLLeHUss U LIMPYHA PacKpbiTUS TPEWUH B CYLLECTBYOLLMX
KOHCTPYKUMSIX MPW MakcUMarbHbIX (DaKTUYECKUX Harpyskax He MpeBOCXOOST OOMYCTUMBIX 3HAYeHWi, a
YCUINWSA B CEYEHUSIX 3NIEMEHTOB KOHCTPYKLUM OT MPOEKTHbIX Harpy3oK He NPeBbILIaloT 3HAYEHWA YCUNniA OT
hakTUYeCcK/ OENCTBYIOLLMX Harpy3oK.



4.9 Cucrtema BHELIHEro apMMPOBAHWA KOMMO3UTHBIMW MaTepuanamu [ofmkHa obecnednBaTtb
BKMOYeHne B paboTy COCTaBHbIX 4YacTel CUCTEMbl U KX COBMECTHyl paboTy C ycunuBaemowm unu
BOCCTaHaBMMBaeMOW KOHCTPYKLMEN.

4,10 MwvHMManbHO JOMyCTUMbIA aKTUYecKMn knacc ©OeToHa MO MNPOYHOCTM Ha cxaTue
CYLLECTBYIOLLEN KOHCTPYKUWUW, YCUIMBAEMON WM BOCCTaHaABMMBAEMOMW BHELIHUM apMUPOBaHWEM U3
KOMMO3WTHBIX MaTepunanoB, AOMKEH COCTaBMATb HE MEHEE:

- B15 - npu ycuneHum narmbaemblx KOHCTPYKUNIA;
- B10 - npu ycuneHmu cxatbiX KOHCTPYKLNNA.

4.11 He ponyckaeTca NpoBOAUTb YCUNEHWE 3MEMEHTOB C KOPPOAMPOBAHHOMW CTanbHOW apmaTypoWn
6e3 ycTpaHeHUs NpUYnH 1 NPOOYKTOB KOPPO3UN.

He pekoMeHOyeTCcA MPOBOAWTbL YCUIIEHWE BHELUHVMM apMMWpPOBaHUMEM U3 KOMMO3WUTHbBIX Matepuarnos
n3rnbaembiX KOHCTPYKUMI, ANs KOTOPbIX MOBEPOYHBbIMY pacyeTaMy yCTaHOBINEHO, YTO BbICOTA CXAaTOW 30HbI
GeToHa npu pacyeTe NPOYHOCTM MO HOpPMaribHbIM CEYEHUSAM YCUIMBAEMOW KOHCTPYKLMW MPEBbILLAET ee
rpaHM4YHOE 3HayeHne, yctaHoBneHHoe B CI163.13330.

4.12 MakcumanbHas TemnepaTtypa 3Kcnnyataumm Xenes3obeTOHHOW KOHCTPYKUWUW, YCUIIEHHOW unn
BOCCT@HOBIIEHHOW CUCTEMOWN BHELLHEro apMUpPOBaHMS U3 KOMMO3UTHBIX MaTepuanos 6e3 3awmMTHOro cnos,
He JOMKHa MpeBbllaTb TEMMepaTypy CTEKNOBaHUSA KOMMO3WTHOrO matepuana u (Mnv) TepMopeaKkTUBHOMO
afgresvsa.

413 Tlpn nNpoekTMpOBaHMU CUCTEMbl BHELIHErO0 apMUpPOBaHMS W3 KOMMO3WUTHbIX MaTepuanos
HeobXoAMMO UCKIMIUUTL B NMpoLecce aKcnnyatauuy nonagaHue Ha cUcTeMy NPsiMbIX COMHEYHbIX JfydYen, B
TOM Yncre nyTem yCTPONCTBA 3aLLUMTHOIO Cro.

4.14 B cnyvae HeobxoaMmmocTn obecrnedeHnsi NoxapHon 6e30MacHOCTN U 3alnTbl OT NOBPEXOAEHWUN
KOMMO3UTHbIX MaTepuarioB CUCTEMbl BHELIHEro apMuUpoBaHusi, crneayeT npeaycMOTPeTb YCTPOWMCTBO
3alUUTHOrO Crosi M3 crneumarnbHbIX OrHeynopHbIX COCTaBOB, COBMECTMMbIX C agre3avBaMyM Ha OCHOBE
3MOKCNOHOW CMOnbI.

4.15 Tpu NPOEKTUPOBAHUM CUCTEMbI BHELLUHEr0 apMMPOBAHUS M3 KOMMO3WUTHbLIX MaTtepuarnoB Ans
Kene3o0eTOHHbIX KOHCTPYKUUIA, SKCMnyaTUpyeMbiX B YCMOBUAX MEPEMEHHON BRaXHOCTW, crnegyet
npeaycMoTpeTb BO3MOXHOCTb MUrpaLMn NapoB Bnaru u3 tTena 6etoHa.

4.16 PacuyeT OrHeCTOMKOCTU KOHCTPYKLUIA, YCUNEHWE UM BOCCTAHOBIIEHNE KOTOPbLIX BbIMNOMHEHO 6e3
YCTPONCTBa MPOTUBOMOXaPHOW 3aLLMTbl CUCTEMbI BHELUHETO apMUPOBAHWSA M3 KOMMO3WUTHBIX MaTepuarnos,
cnepyeT NpoBoAWTb 0e3 yyeTa paboTbl CUCTEMbI BHELLHETO apMUPOBaHUS.

4.17 PacyeT KOHCTPYKLUWMN, YCWIEHHbIX BHELIHWM apMMpOBaHUEM W3 KOMMO3WUTHbIX MaTepuaros,
cnepyeT NPOBOAUTL MO HecyLel CnoCoGHOCTM, AeOpMaLMSaM U TPELLMHOCTONKOCTH.

5 MaTepuansl

51 TpeGOBaHMﬂ K COCTaBHbIM 4acTdAM CUCTEMbl BHeLWlHero apmMmuvpoBaHunsa N3 KOMMO3UTHbLIX
mMaTepunanosB

511 MaTepI/IaJ'IbI, npuMeHdaemMmble OnAa  yCUINeHuAa unm BOCCTaHOBJIEHUA )ene3obeToHHbIX
KOHCprKU,I/IVI, AOJIXHbl COOTBETCTBOBATb Tpe6OBaHl/|ﬂM D,eI7ICTByl0LLI,I/IX HOPMAaTUMBHbIX OOKYMEHTOB, MMETb
conpoBoguUTEeNIbHYO OOKyMEeHTauuo, noaTBepXxAarlyr UX CcOoOoTBEeTCTBME HOPMaTUMBHbLIM Tpe6OBaHl/IFIM,
BKIT1HOHaA nacrnopTta KayvyecTtBa u (VIJ'II/I) NPOTOKOJ1bI MCNbITaHWU, N OOMKHbI noaspepratbCA BXOOAHOMY KOHTPOJSHO
no FOCT 24297.

5.1.2 XapakTepuCTuku MaTepuanos, COCTaBMSAOWUX CUCTEMY BHELUHEro apMupoBaHUSA [OOSMKHbI
COOTBETCTBOBaTL TpeboBaHNsM, NpMBedeHHbIM B Tabnuvue 1.

Tabnuua 1 - XapakTepuCcTnkM MaTtepurarnos, COCTaBNALWMX CUCTEMY BHELLHETO apMUPOBaHMS



HaumeHoBaHue nokasartens 3HauyeHve nokasartens MeToza KoHTpons
[ns xoncToB, CETOK 1 APYr1X TKaHbIX MaTepuanoB 13 yrneBoriokHa
MpoyHocTb, MIMa, He meHee 1000 [OCT 25.601
Mogynb ynpyroctu, [Tla, He meHee 55 FOCT 25.601
KoathdnumeHT NMHENHOro TENNOBOTrO pacLUMpeHns,
°c-1;
- IPOAOSbHbI (_1_0)_10_6 FOCT 15173
- nonepeyHbIN (22-50)-10"5
[ns nammHaToB, apMUPOBAHHbIX YIIEBOITIOKHOM
MpoyHocTb, Mla, He meHee 1600 FOCT 25.601
Mogynb ynpyroctu, ['Mla, He meHee 150 FOCT 25.601
TemnepaTypa cTeknoBaHus, °C, He MeHee 40 [OCT 32618.2

FOCT P 55135

KoadhbmumeHT nMHEenHOro TennoBoro paclumpeHmns,

°c-1:
- NPOAONbHLIN (_1_0)_10_6 FOCT 15173
- nonepeyHbIN (22-55)-10“5

[lnsi XoncToB, CeTOK 1 APYrnX TKaHbIX MaTepUanoB U3 CTEKIOBOSOKHA
MpoyHocTb, MIMa, He MeHee 520 [OCT 11262
Mopgynb ynpyroctu, I'Mla, He meHee 15 [OCT 9550
KoathdmumeHT NMHeNHOro TeNNOBOro pacLUMpeHns,
°c-1:
- NPOAONbHbIN (6-10)-10“5 [OCT 15173
- NonepeyHbIn (19-23)-10‘6

[nst naMnHaToB, apMUPOBAHHbIX CTEKITOBONTOKHOM

MpoyHocTb, MlMa, He meHee 520 [OCT 11262
Mogaynb ynpyrocTu, ['Mla, He meHee 15 FOCT 9550
TemnepaTtypa cTteknoBaHus, °C, He MeHee 40 FOCT 32618.2

FOCT P 55135

KoadhdmumeHT nMHenHoro TennoBoro paclumpeHus,
°c-1:




- NIPOAOSbHbIN (6-10)-10"5 [OCT 15173

- nonepeyHbIN (19-23)-10‘6

[Ons aaresnsoB*

Bpemsi OTKpbITON BbIOEPXKKN 3asBneHHoe 3Ha4eHue FOCT 28780
+20%

>KunsHecnocobHocTb 3asABneHHoe 3HayYeHne FOCT 27271
120%

Mopgynb ynpyroctu npu cxatum, H/mm 2 He meHee 2000 rOCT 9550

MpoyHocTb npu casure, H/mm 2 He meree 10 rOCT 14759

TemnepaTtypa cTteknoBaHus, °C, He MeHee 40 FOCT 32618.2

FOCT P 55135

KoathdhmumeHT NMHEeNHOro TENNOBOrO pacLUMpeHns, 10-10-1 FOCT 15173
°C-1, He meree

Ycapaka, %, He bonee 0,1 [OCT 18616

* CornacHo TpeboBaHusim FOCT 32943.

5.1.3 HoMuHanbHbIe LWMPWHA 1 TOMLWMHA XOJICTOB, CETOK U APYrMX TKaHbIX MatepuanoB 1 NaMUHaTOB
[JOIKHBbI  COOTBETCTBOBATb TPeOOBaHWUAM, YCTAHOBIEHHbIM B TEXHOMOrMYECKOW [OKYMeHTauuu Ha
M3roToBrneHne, U [OOMkHbl ObiTb MNOATBEPXOEHbI MPU BXOOHOM KOHTPOMNe MaTepuarnoB A0 YCTaHOBKM
CUCTEMbI BHELLHErO apMMPOBaHUsi B COOTBETCTBMU C Tabnuuen 2.

Tabnwuua 2
HavmeHoBaHue nokasatens MeTog koHTpons
[na xoncToB, CETOK 1 APYrMX TKaHbIX MaTepuarnos 13 yrineBonokHa
WnpuHa, Mm [OCT 29104 .1
TonwuHa, Mm [OCT 29104.2
[na xoncToBs, CETOK 1 APYIUX TKaHbIX MaTepuarioB U3 CTEKIIOBOOKHA
WnpuHa, mm [OCT 6943.17
TonwuHa, Mm [OCT 6943.18
Ona nammnHaToB, apMMUPOBaHHbIX YTIIEBONIOKHOM MM CTEKITOBOIOKHOM
WnpuHa, mm [OCT 26433.1
TonwmHa, MM [OCT 26433.1

5.2 HopmaTuBHbIe U pacyeTHble XapakKTepPUCTUKN KOMMO3UTHbIX MaTepuarnosB
7



5.2.1 OCHOBHbIMU NPOYHOCTHbIMU WU /J,ed)OpMaLI,MOHHbIMI/I XapakTepuctnkamm KOMMO3UTHbIX
mMatepuanoB AnAa pacyeta Kene3obeToHHbIX KOHCprKLI,I/II7I, YCUNEHHbIX BHELWHUM apMunpoBaHMEM N3
KOMMNO3UTHbLIX MaTepunanos, ABMAKTCA HOpMaTUBHbIE 3HAYEHUA:

ConpoTuBIEHNA paCTAXEHUIO Rj',n ;

MO/IyTsi YIpYrocTv npu pactspkeHnn 2 ¢y ;

npegenbHbIX OTHOCUTENbHLIX Aedopmaunin Ef,ug;,n ;

koadpcpuLmeHTa nonepeyHon Aedopmaumnmn Hy n.

5.2.2 3HayeHusa conpoTUBNEHNsT pacTAXKEHUIO, MOAYNSA YNPYroCcTU Npy pacTsXKeHnn u koadpuumneHTa
nonepeyHon gedopmaumnm onpegenstot no FOCT 25.601.

5.2.3 HopmaTtuBHblE 3HA4YeHUSA COMPOTMBIIEHUSA PACTSHKEHWMIO, MOAYNSl YMNPYroCTU MpU pacTshKEHWUW,
npegenbHbIX OTHOCUTENbHbIX gedopmauni n  KoadduumeHTa nonepedHon pedopmaumm cnegyet
NPUHMMATb PaBHbIMW 3HAYEHMSIM, YCTAHOBMNEHHBLIM MO pe3ynbTaTtam ucnbiTaHui obpasuoB no FOCT 25.601
¢ obecneyeHHocTblo 0,95.

5.2.4 PacuyeTHble 3Ha4YeHUsa Moayns ynpyroctn u koadpduumeHTa nonepeyHon gedopmarmm crnegyet
NPUHMMATb PaBHbIMU UX HOPMATMBHBIM 3HAYEHUSIM.

5.2.5 PacyeTHoe 3HavyeHune conpoTmBNEHNS pacTAKEHUIO Rf cnegyetT onpeaensTtb no opmyne

_ e Reg
T ’

Ry (5.1)

rae Vi - KO3(PUUMEHT HAAEKHOCTM MO KOMMO3UTHOMY MaTepuany, NpUHYUMAaembld Mpu pacyeTe mno

npeAaenbHbIM COCTOSIHMAM BTOPOW rpynnbl paBHeiM 1,0, a npu pacyeTe No npeaernbHbIM COCTOSHUSAM NepBOK
rpynnbl paBHbIM:
1,2 - gnsa yrnekomnoauTa;

1,8 - onsa cTeknokomMnosuTa.

Y1 - KOIMPUUMEHT yCnoBuin paboTbl KOMMNO3UTHOTO MaTepuana, NpuHMMaemblii no Tabnuue 3 B
3aBMCMMOCTM OT TUMa KOMMO3UTHOrO MaTepurarna u yCrnoBui aKCnyaTaumm KOHCTPYKLMK;

Y52 - Ko3PUUMEHT ycnoBuii paboTbl KOMMO3UTHOTO MaTepuana, y4nuTbiBalWMiA cuenneHne
KOMMO3UTHOro MaTepuana ¢ 6eToHOM, onpeaensemslii no opmyne

1 X
'}‘fz = b =09
2’5Ef ul HEfﬁf ) (5.2)
roe Ef’uff - 3HadveHune npegernibHbIX  OTHOCUTESIbHbIX ,D.e(bOpMaLLVlVl KOMMNO3UTHOIo mMaTtepuana,

onpegensiemoe no cdopmyne (5.4) npu 3Ha4yeHUU Rf , BbluncneHHom no cpopmyne (5.1), npu ¥ ¢a =1,0;
# - YMCIO CIOEB KOMMO3WTHOTO MaTepuana;

{ ¢ - GespasMepHbIi NapameTp, YNCNEHHO PaBHbIA 3HAYEHNIO TOMLMHBI OAHOTO CII0S KOMMO3UTHOIO
martepuana, Mwm;



Ef - MOZynb YNPYyroctTy KOMMNo3uTHoro matepuana, Mra;

K}, - pacueTHOe 3HaveHne conpoTuBeHns 6eToHa oceBoMy cxaTuio, MMa.

[onyckaeTtca npu pacyeTe NO NpeaenbHbIM COCTOSIHUAM MEPBOW PYnnbl 3Ha4YeHMe koadpduumeHTa
HafeXHOCTU Y § AN NaMMHATOB NPUHMMATbL MO AAHHLIM U3rOTOBUTENS, HO HE MeHee, Yem 1,1.

Mpu pacyeTe Xene3o0b6eTOHHbLIX KOHCTPYKUMIA, YCUNEHHbIX BHELLUHUM apMUPOBaHUEM U3 KOMMO3UTHbIX
mMaTepurarnos, No npeaenbHbIM COCTOSIHUSIM NEPBON IPynnbl HA 4eNCTBUE TOMBLKO NOCTOSIHHBLIX U ANUTENbHbIX
Harpy3ok pac4yeTHOe 3Ha4YeHNe COMPOTUBIIEHNS PaCTSXKEHWNIO KOMMO3UTHOrO MaTepuana cnegyet NpUHUMaThb
paBHbIM:

Re =%r1Yra¥ralsa, (5.3)

roe "}"_’f,r - KOS(*)CbI/ILWIeHT CHWXEHUA COoMnpoTUBIIEHNA PaCTAXEeHUK0 KOMMNO3UTHOINo Matepuana npu

ONUTENBHOM OEVWCTBUN HArpy3ku, NPUHUMaEMbIN PpaBHbIM:
0,8 - ons yrnekoMnosuTa;

0,3 - Ansg cTekriokomno3unTa.

Tabnuua 3 - KoapduumeHTsl ycrnosuii paboTtbl ¥ 1 KOMMNO3NUTHOTO MaTtepuana

NIOBUS SKCNyaTaLMm KOHCTPYKLIUN Tvn KOMNO3UTHOT
yeno skennyatay OHCTPYKU OMMO3NTHOTO 3HaueHune koapduumeHTa "."f1,qn;|
mMaTtepuana
namvMHaToB XOJICTOB, CETOK U
OpYrux TKaHbIX
MaTepuarnos

Bo BHYTpPEHHNX NOMELLEeHNAX YrnekomnosuT 0,95 0,9
CTeKnoKomMnosuT 0,75 0,7
Ha oTkpbITOM BO3ayxe YrnekomnoauTt 0,85 0,8
CTeKnoKomMnosuT 0,65 0,6
B arpeccvBHoOM cpene YrnekomnosuT 0,85 0,8
CTeknokomnosnt 0,5 0,5

(N3meHeHHas pegakuus, Mam. Ne 1).

5.2.6 PacuyeTHOe 3HaudeHuWe npeaernbHbIX OTHOCUTENbHbLIX AedopMauuii KOMMO3UTHOrO Matepuana
€ 7 ulf CNEAYeT BbIYNCIATL MO hopmyrie

fau B, (5.4)

5.2.7 PacyeTHoe 3Ha4eHWe CONPOTMBIIEHMUS KOMMO3UTHOrO MaTepuana pacTsSKeHUIO Mpu pacdeTte
NPOYHOCTU CeYEHUIN, HAKMOHHbLIX K MPOAO0SIbHOW OCY 3reMeHTa, cnegyeTt NnpuHUMaTh cornacHo 6.4.3.

5.2.8 PacueTHble guarpamMmmbl COCTOSIHUS  (OeOpMMPOBaHUSA) KOMMO3UTHOrO  MaTepuana,
yCTaHaBMNvBalLWune CBA3b MEXOY HanpsbkeHUsIMU M OTHOCUTENbHbIMU AedopMaumsamMn Npu pPacTsHKEHNN,
cnegyeT NPYHUMATh NIUHENHBIMU.
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5.3 HopmaTuBHbIe M pacyeTHble XapaKTepUCTUKM 6eTOHa U cTanbHOW apMaTypbl
5.3.1 HopmaTvBHble M pacyeTHble 3Ha4YeHUs XapakTepUCTMK OeToHa CyLLeCTBYHOLLEN KOHCTPYKLUU
cnegyeT npyHMMaTtb no Cl1 63.13330 B 3aBMCMMOCTM OT goaKTU4ecKkoro (YCnoBHOro) krnacca 6etoHa.

dakTnyeckun knacc ©OeToHa cregyeT onpefensitb C MOMOLbID MepeBOAHbIX KO3I(EPULNEHTOB,
obecneuymBalolLMX MNPOYHOCTbL OEeTOHa, SKBMBANEHTHYH €ero (akTUY4ecKOW CpedHen MNPOYHOCTMH,
YCTaHOBMEHHOW NO AaHHbIM UCMbITaHWI BeToHa HepaspyLawyuMn MeTogamMmn v nNo AaHHbIM UCTbITaHWN
0TOGPaHHbIX N3 KOHCTPYKLUUKN 06pasLioB.

5.3.2 HopmaTuBHble M pacyeTHble 3HAYEeHUs XapakTepUCTUK CYLLECTBYHOLLEN CTanbHOW apmartypbl
cnegyeT npuHumatb no Cl1 63.13330 B 3aBUCMMOCTM OT Kracca apMatypbl, YKa3aHHOro B MpoekTe, unm
YCMOBHOrO Kracca apmarypbil.

YCnoBHbIN Knacc apmaTypbl CriegyeT onpefensTb C MOMOLb0 NepeBoAHbIX KO3hdMLNEHTOB,
ofecrneymBaloLLMX MPOYHOCTb apmaTypbl, SKBMBANEHTHYI ee pakTUYecKon cpeaHen MPOYHOCTH,
YCTaHOBIIEHHOW MO AaHHbLIM UCMbITaHUIA 06pa3LOB apMaTypbl, 0TOGPaHHbIX M3 06cneayeMbiX KOHCTPYKLUA.

Mpu OTCYTCTBMM MNPOEKTHbIX [AaHHbIX W HEBO3MOXHOCTM oTbopa obpasuoB pfonyckaeTcs
yCTaHaBMNMBaTb Knacc CTanbHOW apmaTtypbl No BUAY ee Npodunsi, a pacyeTHble CONPOTUBIEHUS NPUHMMaTb
Ha 20% HwXe COOTBETCTBYIOLLMX 3HAYEHWMW, YCTAHOBIEHHbIX B AEVCTBYHOLUMX HOPMATMBHBIX OOKYMEHTax
ONs JaHHOro knacca.

6 XKene306eTOHHbIe KOHCTPYKUUM 6e3 NpeaBapuUTeSibHO HanpPsiXKeHHOMN apMaTypbl, YCUITEeHHbIe
BHELWHUM apMUPOBaHNEM U3 KOMMNO3UTHbLIX MaTepuanoB

Pacuyet no npegernibHbIM COCTOAHUAM HepBOﬁ rpynnbl

6.1 O6wue nonoxeHus
6.1.1 PacyeT no npoyHOCTM Xene3obeTOHHbIX KOHCTPyKuMn 6e3 npegBapuTenbHO HanpsXeHHOW
apmarTypbl, yCUNEHHbIX BHELLIHUM apMUPOBaHUEM N3 KOMMO3UTHLIX MaTepuanos, criegyeT NPpoOBOAUTD:

- npu AEencTBMm U3rndaroLLmx MOMEHTOB U npoAoJibHbIX CUIT - NO HOpMalribHbIM CE4YEeHUAM;
- npu AencTemm nonepeYyHbIX CUs - No0 HakKNOHHbIM CEYEHUNAM.

6.1.2 PacyeT No MNpPOYHOCTU HOpPMaribHbIX CeYeHUr crefyeT NPOBOAWTb Ha OCHOBE HENUHEWHOW
nedopMaLnoHHON Mogenu.

[HonyckaeTcsi NpOBOAUTb pacyeT NPOYHOCTM HOpMaribHbIX CEYEHUI HA OCHOBE NpefenbHbIX YCUIUIA:

- N3rnbaemMbix xene3obeTOHHbIX 3NEMEHTOB MPSIMOYrOfIbHOro, TaBPOBOrO U ABYTABPOBOrO CEYEHUN C
pacnonoXeHHbIMU Y NePNeHANKYNSAPHbIX MIOCKOCTU N3rnba rpaHen anemMeHTa CyLecTBYLWEeNn apMaTypon 1
CUCTEMOW BHELLHErTo apMUPOBaHNA, Npy ENCTBUM YCUMNNIA B NNIOCKOCTU CUMMETPUM HOPMasibHbIX CEYEHWUI;

- CXKaTblX 3N1IeMEeHTOB NPAMOYIroJibHOro, Kpyrrnoro n KonbueBoro nonepeYHbix CeYeHui.

6.1.3 TMNpu pacyete Xene3obeTOHHbLIX KOHCTPYKUWA criefyeT y4vuTbiBaTb HECYLLYH CrocoOHOCTb
YCUNMBAEMOW KOHCTPYKUMW. [Ns CUIbHO MOBPEXAEHHBIX KOHCTPYKUMK (npu paspyweHun 50% un Gonee
ceyeHuss OetoHa unu 50% un Gonee nnowaau cedeHuss paboyelnn apmaTypbl) HeCyLlyld CMocOBHOCTb
YCUNMBAEMOW KOHCTPYKLUN HE YYUTLIBAIOT.

6.1.4 Tlpn pacyeTe cxaTblXx Xene3obeTOHHbIX 3NEMEHTOB CcrnedyeT YyuyuTbiBaTb CIydariHbIv
9KCLIEHTPUCUTET Y BNUSTHWE NPOLONbHOrO M3rnba.

6.1.5 lMpn NpoekTMpoBaHMN yCcunNuBaeMblX KOHCTPYKUMA criegyeT, Kak npaBuno, npegycmartpueaTthb,
4yTOObI Harpyska BO BpeMs ycuneHus He npesbiwana 65% pacyeTHow BenuyuHbl. B criyyae ycunexus nog
Bonbluen Harpy3kon pacyeTHble XapakTepucTukM BeToHa M CyLeCcTBYIOLLEN apMaTypbl crnegyet YMHOXaTb

Ha ko3 PULIMEHTbI ycrnoBui paboTbl: 6eToHa Yy =0,9; apmaTtypbl - Va1 =0,9.
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6.1.6 Pacuet xxene3obeToHHOM KOHCTPYKUUH, yCMJ'IeHHOI7I BHELWWHUM apMunpoBaHneM M3 KOMMO3UTHbIX
MaTtepuanos, cnegyet npoBogmMtb C y4e€TOM HadallbHOro Hal'lpﬂ)KeHHO-,D,e(bOpMMpOBaHHOFO COCTOAHUA
KOHCTPYKUMKN nepen ee ycuneHnem.

PacuyeT HayanbHOro HanpsiKeHHO-4eOPMUPOBAHHOIO COCTOSIHUSI KOHCTPYKUMM criegyeT NpoBoAUTb
Ha AeicTBMe PaKTUYECKON Harpy3ku 6e3 yyeta koadhULIMEHTOB HAAEKHOCTU MO Harpyske.

6.2 PacyeT no Nnpo4YHOCTU HOPMarnbHbIX CE€YE€HUI NO npeaesibHbIM YCUITUAM
6.2.1 lNpepenbHble ycunusa B YCUINIEHHOM CEYeHWW, HOPMAanbHOM K NPOAOMbHOW OCWU 3AreMeHTa,
cnepyeT npuHUmaTb ncxoas m3 ykasanui CI163.13330 1 cneayowux JONOMHUTENbHBIX YCIOBUIA:

- Aecbopmaumm caBura B KNeeBoM CrOE He YYUTbIBALOT;

- NMpW pacyeTe YCWUIEHHOM KOHCTPYKUMW C YYE€TOM CYLLECTBYIOLLEN CTanbHOW apmaTypbl AOJHKHO
BbINOMHATLCS YCNoBUE

Ry =(5—3)Es, (6.1)

roe £.1 - npegenbHoe 3Ha4YeHWe OTHOCUTENbHOM AedopmMauum cTanbHOWM apmaTtypbl, MPUHMMaeMoe
s

pasHbiM 0,025 - gna apmaTypbl ¢ husndeckum npegenom Tekydect n 0,015 - gna apmaTypbl C YCAOBHbLIM
npeaenom TekyyecTu;

1] o . .
Z; - HayanbHOe 3Ha4yeHwe OTHOCUTESIbHOU p,ecbopmau,mm cywecteyrolien ctaribHOM apmMaTypbl

KOHCTPyKUMKM, onpedensieMoe C y4eTOM Hanuuus TpewMH B PacTAHYTOM 30HE KOHCTPYKLUUW COrfacHo
ykazaHuaM nyHkTa 6.2.4 nnm 6.2.13.

(N3meHeHHas pegakuus, Mam. Ne 1).
6.2.2 PacyeT N0 MPOYHOCTU HOPMalbHbIX CEYeHUMW cnegyeT MNpoBOAUTb B 3aBUCUMOCTM OT

o

COOTHOLLEeHUA Mmexay 3HavdeHnem OTHOCUTENbHOWM BbICOTbI CXKaTOW 30HbI 6eToHa kﬂ , onpep,enﬂemoﬁ n3

COOTBETCTBYHOLLMNX yCﬂOBI/IVI paBHOBECUA, N 3HA4YEHNEM FpaHMLIHOVI OTHOCUTENbHOW BbICOTbI CXaTOW 30HbI
E_.R,Jf', npn KOTOpOM npeferyibHoe COCTOoAHME JrieMeHTa HacTynaet OOHOBpeMEeHHO C AOOCTUXEeHueM B

KOMMNO3NTHOM MaTtepunane 3Ha4eHnd HanpsaXeHund, paBHOro pac4eTHomMy 3Ha4eHuto ConpoTmnBIIEHUO Rf .

6.2.3 3Ha4veHue E_.R,f cnegyet onpeaensaTtb No oopmyne

XRf (0]

h 8 g HEY
{440 6.2)

Eph2

roe O - XapakTepucTuKa CXaTon 30Hbl OeToHa, MpuMHUMaeMas Ons Tshkenoro 6eToHa knaccoB o B60
BKMouMTENbHO paBHoi 0,8, a ans Tsxenoro 6etoHa knaccos B70-B100 n ans menko3epHUCTOro 6eToHa -
pasHown 0,7;

€ f ailf - PACYETHOE 3HaYeHNe NpeaerbHbIX OTHOCUTESbHBIX AedopMaLni, BbluMcrigemoe no (opmyre
(5.4);

£37- OTHOCUTENbHbIE AedopMaLmy CKaToro 6eTOHa MpU HanpsKeHWsIX &y, NpuHUMaemble no Crl
63.13330;

agf - 3HayeHMe Ha4vanbHOW OTHOCUTENbHOW AedopMauun PacTAHYTOM rpaHM 3remMeHTa npu ero

11



ycuneHuu, onpegensiemMoe CornacHo ykasaHnsam 6.2.4 unm 6.2.13.
(M3meHeHHas pegakums, M3m. Ne 1).
N3rnbaemblie anemeHTbI

6.2.4 Npwn yyeTe HavanbHOrO HanpsKeHHO-A4ePOPMNPOBAHHOIO COCTOSHUS U3rMbaemMbIX 3NIEMEHTOB,
Nnofly4eHHoro MMM Jo ycunewums, B copmynax (6.1) m (6.2) 3Ha4YeHMs HadaribHOM OTHOCUTENbHOMN

o . 0 . o
AedopMaumn  CyLLecTBYIOWEN CTanbHOW apmaTtypbl £; U HayanbHOW OTHOCMTENbHOM AedopmMavinu

pacTAHYTOW rpaHun arieMeHTa ggf BbIYMCIISAOT NO hopMyam:

My
0
g; ==k — xn]'
By red (6.3)

“b1 4 ped

roe M - vsrvbalowmini MOMEHT OT (PaKTUYECKON Harpy3ku, AeiCTBYIOLE Ha KOHCTPYKUMIO npu ee
YCUINEHNK;
Hp1 - moaynb oedopmaumm cxatoro 6eToHa;

lrma‘ - MOMEHT nHepunn npnBeaeHHoOro nonepe4vyHoro ce4eHmna OTHOCUTESTIbHO €ro LeHTpa TAXEeCTU;

&[] - BbICOTa CXaToW 30HbI 6eToHa.
(N3meHeHHas pegakuus, Mam. Ne 1).

6.2.5 MapameTpbl &gy, f..gv %pB bopmynax (6.3) u (6.4) cnepyet onpeaensts no CM 63.13330 ¢
y4€eTOM OTCYTCTBUA UNN HaNn4na TpeLinH B paCTﬂHyTOIZ 30HE CeYeHUA KOHCTPYKLUNN.

6.2.6 Pac4yet no NPOYHOCTH CeYeHUn n3rmbaemMbix 3/1IEMEHTOB, YCUNEHHbIX BHELUHUM apMUpOBaHNeEM
M3 KOMMNO3UTHbIX MaTepuanos, crnegyet npoBoAnTb U3 yCIOBUA

M =My, (6.5)

roe A - 3armbaroLmini MOMEHT OT BHELLHEN Harpysku;

M i - npegenbHbIN U3rMBaIOLLMIA MOMEHT, KOTOPbIA MOXET BblTb BOCTIPUHSAT YCUIEHHLIM CeYeHUEM
anemeHTa.

6.2.7 3Hayenne M,y ans usrnbaembix SNEMEHTOB MPAMOYrOMLHOMO CeyYeHUs (PUCYHOK 1) npu

x
E=—=Cp .{ cnegyet onpenenaTb No gopmMyre

E"

My = Ryba(hy 0520+ R, Al (g —a' + Rydea, (6.6)

Npwn 3TOM BbICOTY CXaTOM 30Hbl % ONpedenisaT no gopmyne
R A - Rscﬂ; + Rf ﬂf
X =
Ry . (6.7)

12



B ___ N
="
) 4,
| | PP
- T

PucyHok 1 - CxeMa ycunuid 1 antopa HanpsikeHuin B ce4eHn, HopMarnbHOM K MPOoAoSIbHON OcU M3rmbaemoro
ene3o6eTOHHOro 3f1eMeHTa C BHELLHUM apMUPOBaHMEM M3 KOMMNO3UTHbIX MaTepuarnos, Npy ero pacyeTe no
MPOYHOCTU

6.2.8 3Hauenne M, Ans nsrmbaembix aNeMEHTOB TaBPOBOTO M ABYTABPOBOIO CEYEHUN, UMEILLNX

x
MOJSIKy B CXKaTol 30HEe npu £=—

h

= EZR,_}", onpegensiT B 3aBUCMMOCTM OT MOSTOXKEHUSA FpaHuULbl CXXaTon
30HbI:

a) ecnu rpaHuLa NpoxoauT B MNoske (PUCYHOK 2a), T.e. cobrniogatoT ycnosme

Ry A+ Ry Ap < Ryblohe + Ry AL,

(6.8)
10 3Hauenne M, onpepensioT o 6.2.7 Kak ANs NPSIMOYrOSLHOTO CEYEHMS! LUMPUHOM f:'f ;

0) ecnu rpaHuua npoxoauTt B pebpe (pucyHok 26), T.e. ycnosue (6.8) He cobniogaloT, 3HaveHue
M i onpepensioT no dhopmyne

My, = Rybxthy — 0,5%) + Ry (B — B)i (g = 0,505 )+ Ry, A Uy — @)+ ReAga, (6.9)
npun 3TOM BbICOTY c)XaTow 30Hbl beToHa X onpenenarT no cbopmyne

_ RA+RpAp - R A,
Ryb

X

— Ry (b} —2)}

(6.10)

6.2.9 3HaueHwne E:'f, BBOOMMOE B pacuyeT, NPUHUMaloT U3 YCroBMA, YTO LUMpUMHA CBeca MONkKu B
KakOyro CTOPOHy OT pebpa gormkHa 6biTb He ©bonee 1/6 nponerta anemeHTa u He 6onee:

a) Npu Hanuuuu nonepeunbix pebep wnm npu %y =012 - 1/2 paccroshus B csety Mexay
NpoaonbHbIMKU pebpamu;
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PucyHok 2 - lMonoxeHne rpaHuubl CKaTon 30HbI B CeYEeHUM n3rnbaemoro xene3obeToHHOro anemeHTa ¢
BHELLHMM apMMPOBaHMEM M3 KOMMO3WUTHBIX MaTtepranoB

©) mpu oOTCyTCTBUM nNoMepeyHbix pebep (UnNM Mpu pacCTOSHMAX Mexay HUMKM Oonblinx, 4em
paccTosHNA Mexay NPoAonbHbIMU pebpamu) ;3_}" <0,1s - '552_}- ;

B) NPU KOHCOJ1bHbIX CBECax NOJIKU:
npu if 201k 6k

npu 0,05;2 E;E-:f‘ -:i[:l,lﬁz 3.32}-,

npu ,.!Tgv;;- - 0,05;3 - CB€Cbl HE YYUTbIBAIOT.

6.2.10 Mpu pacuyeTe MO NPOYHOCTU M3rMOaEMbIX INIEMEHTOB pekoMeHOyeTcsl cobnioaaTtb ycrosue

Mpn x = E_.R,_fk npegenbHbIn narnbatowmin moment A, nonyckaeTtcs onpeaensaTs no hopMynam:

- Ons 3MemMeHTOB MPSAMOYroNbHbIX CeYeHWI, a Takke TaBpOBbIX U ABYTaBPOBbIX CEYEHUN, NMELNX
MonKy B CXXaTon 30He, Npu cobnogeHun ycrosus (6.8):

M =Ry -b-X-(hy—05%)+ Ry Ay -(hy—a')+c, - As-a; (6.11)

- OIS 9NEeMEHTOB TaBPOBOIO 1 ABYTABPOBOIro CEYEHUI NMpu HapyLlieHmmn ycnosus (6.8):
M =Ry b X (hy = 0,5%)+ Ry (b —b)-hy-(hy—0.5h, )+ Ry - A (hy—a')+o - Af-a, (6.
12)

rae Oy - HaNpsHKeHVe BO BHELUHeN apMaType 13 KOMMO3UTHOro MaTepuana, onpeaensemoe no gopmyne

ik 1]
Gf =|:EE:|2 [T—].]—kgbf j|Ej‘ ’ (613)

roe - NPUHUMatoT No 6.2.3;
14



.0 .
£y, - HaYanbHble AedopmaLmy PacTAHYTON rpaHn CeYeHUs, BbluUCnseMble no dopmyne (6.4)

(6.14)*

* UckntoyeHa, 3m. Ne 1.
B cdopmynax (6.11)-(6.13) 3HayeHMss X W j MPUHMMAIOT paBHbIMM:

-npn &Rfy > x> Ep gk

T=CEprh; k=0
-npu x = Ephp:
x=Ephn: k=1,
roe € p BbIMMCIISIOT MO popMyrie
Xp CD
R (6.15)
En2

&5l - OTHOCUTENbHAsA AedopMaulys CyLIECTBYIOLLEN CTalnbHOW pacTaHyToW apMatypbl, onpeaensemMas no
CIn 63.13330.
Mpu HapywweHnn ycrosus (6.1) B dopmynax (6.6)-(6.12) cneayet npuHumars A, = 0.

(M3meHeHHas pegakums, M3m. Ne 1).
CxaTble aneMeHThl

6.2.11 YcuneHune cxaTtbiX Xene3o0eTOHHbIX 3M1EMEHTOB MPOBOAMTCHA MYTEM YCTPOWCTBA BHELLUHErO
apMMpOBaHWst U3 KOMMO3UTHbIX MaTepuanos B NPOAOSIbHOM HanpasneHun Uim nyTem ycTponctea ob6onmbl
M3 KOMMO3UTHBLIX MaTepuarioB B MOMEPeYHOM HanpaBfeHuMM - AN cOo34aHuMs OOBbEMHOro HarpsKeHHOro
COCTOSIHUSA.

YcuneHne nytem ycTpoucTBa 06OOMMbI CXaTblX 3NEMEHTOB PEKOMEHAYETCS NPOBOAUTL MpM
CreayroLwmx yCnoBusix:

- pac4yeTHOe 3HayYeHue IKCLeHTpUCUTETa NPUNOXKEHUSA CXXMMatOLLEN CUIbl AOIMKHO ObiTb MeHee 0,1 [
(ansa kpyrnbix ceveHun anameTpom 1) unu meHee 0,1 % (ANs NpsMOYrofibHbIX CEYEHUN);

- COOTHOLLEHME CTOPOH 3r1EMEHTOB MPAMOYIONIbHOIO ceYeHus J% f & He OOMMKHO npeBbliaTh 3Ha4YeHue
1,5;

- pasmep CTOPOHbI 3/IEMEHTOB NPSAMOYTONbHOIO CeYEHUs j He JoIkeH npesbiwaTtb 900 MM;
- TMBKOCTb 3NEMEHTOB He A0MKHa NpeBbIlaTth 3HadeHne | fi = 50.

6.2.12 Tlpn pacuyeTe o©XaTblX >Xene3obEeTOHHbIX 3NEeMEeHTOB B HayanbHOM 3JKCLEeHTpUucuTeTe
NPUNOXEHUS MPOJOSbHOW CUMbl CreAyeT y4uTbiBaTb CIyYanHbI SKCLEHTPUCUTET, npuHumaemsin no Crl
63.13330.

6.2.13 lNMpwn yyeTe HayanbHOro HanpsKeHHO-AedhOpPMMPOBAHHOIO COCTOAHNSA BHELEHTPEHHO CXaToro
anemMeHTa, MOMy4YEeHHOro UM A0 ycurneHus, B dpopmyrnax (6.1) u (6.2) 3Ha4eHMs Ha4varbHbIX OTHOCUTENbHOW
Jedopmaunn ctanbHOW apmaTypbl EEM OTHOCcUTEenbHOW Aedopmauun cxatoro 6etoHa E.EEI Jonyckaetcs
onpenenaTb No opmynam:
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S U085E, | ey Ayl (6.16)
8? _ Ny C’-{h~yc_)_ ]
" TO08SE, | Ly Ayl (6.17)

roe N - NpoaonbHasi cuna OT BHeLUHew Harpysku, AENCTBYIOLLEN NPY YCUNIEHUN STIEMEHTa;

£ - PaccTOsiHUE OT TOYKM MPUMOXeHUs cunbl MV 0O UEHTpa TSAXKEeCTW CeveHUs PacTsAHYTON M
HanmeHee cxaTon (Npy NOMHOCTLIO CXKaTOM CEeYEHUN 3rieMeHTa) apmaTtypbl, paBHoe

kn—ﬂr

g=eqlf| + ——
0Tl 5

(6.18)

roe T - KoahPMLUMEHT, YyUMTBIBAKOLWUA BRIMSHWE NPOAOSNBHOIO n3rnba (npornba) anemMeHTa Ha ero HecyLLyto
CNOCOBHOCTb;
£(1 - Ha4arnbHbIN AKCLEHTPUCUTET NPUOXKEHUS NPOAOSIbHON CUMbI;

"q'.r‘ed n fred' nnowaab 1 MOMEHT MHepuunn npmBegeHHoOro nonepeyHoro ce4eHnda OTHOCUTES1IbHO ero
LEeHTpa TAXeCTu.

Apog v 1,5 onpegenstor no CM 63.13330 (6e3 ydyeTa BHeLUHErO
apMMPOBaHUS KOMMO3UTHLIMW MaTepuanamu).

Mapametpul M, €, V., 4,

(N3meHeHHas pegakuus, Mam. Ne 1).
YcuneHue BHELHUM apMUpOBaHMEM B NPOAONbHOM HamnpasBneHum

6.2.14 PacyeT MO MNPOYHOCTU MPSAMOYrOfbHbIX CEYEHUN BHELEHTPEHHO CXaTblX 3NeMEeHTOB,
YCUMNEHHBbIX BHELUHMM apMWPOBaHNEM M3 KOMMO3WUTHBIX MaTepuarnoB B MPOOOSIbHOM HanpaBneHun (PUCYHOK

x
3) npu £ = E = E;RJ' crnepyeT NpoOBOAWTL M3 YCrOBUSA

Ne = Rpbx(hy — 0520+ R, A (g —a”) +Rfﬂf.:z, (6.19)
roe A - npogonbHasi cuna OT BHELWHEWN Harpysku;
X - BblCOTa CxXaTou 30HbI, onpegensemMas no gopmyrne

N+RA — R, A +RpAe
r=
Ry . (6.20)
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PucyHok 3 - Cxema ycunui u antopa HanpsikeHUn B CE4YEeHUN, HopMarnbHOM K NPOAO0JSIbHOM OCK
BHELIEHTPEHHO CXXaToro Xene3obeToHHOro anemMeHTa C BHELLHUM apMUPOBaHMEM U3 KOMMO3UTHbIX
MaTepuanos, Npu pacdeTe rno NPOYHOCTU

& x
— =
Mpwu M =GR " E = EZEJ‘ 3Ha4yeHve BbICOTbl CXKaTon 30Hbl x B dpopmyne (6.19) cnegyeT BblUMCNATb

no cpopmyne

1-¢

1+
N+ R A +Re Ay %—Rscﬂ;

r=

ZRpdy

N (6.21)
A(l=Cp sl

%
— >
Mpu A 2GR 3Ha4yeHVe BbICOTbI CXXaTow 30Hbl % B hopmyre (6.19) cnegyeT BblMMCNATb NO hopMyne

1+
N+R5ﬂs%+ﬂfﬂf%—ﬁxﬂ;
—Cr —CR.f

2R A, | 2Reds
Bg(l-Cg) A(l-Egy)

YcuneHme BHELIHUM apMupoBaHMeM B rnornepevyHomM HarpaslieHUn

(6.22)

REJE:' +

6.2.15 PacyeT Mo nNpoOYHOCTU CEYEHUN BHELIEHTPEHHO CXaTbIX 3MIEMEHTOB, YCWUMEHHbIX BHELUHUM
apMupoBaHUEM N3 KOMNO3UTHBLIX MaTtepuarnos B MONepevyHoM HanpasneHuu, cnegyeT nNpoBoAUTb C y4eTOM
MOBbILIEHNS MPOYHOCTUN BeTOHa NPy 06GBLEMHOM HaMPSXKEHHOM COCTOSTHUN.
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PVIOyHOK 4 - YcuneHune BHeLWHUM apmMmmpoBaHneM "3 KOMNO3UTHbIX MaTepunanoB B Nonepe4yHom
HanpaBneHunn

Pac4yeTHble 3Ha4YeHus conpoTueneHunsa 6eToHa cxxaTuio B 0OCEBOM HanpaBneHun crieayetT onpenenatb
no copmyne

Ryg = Ry +hyph, Rylly, (6.23)

roe kgj‘ - KO3 PMUUNEHT dIPPEKTUBHOCTM 0BONMbI, MPUHUMAEMbIN PABHbLIM:

- ONsi 3NeMeHTOB KpPYrioro ceveHus J'cgf =1,0;

- ANS1 3NEeMEHTOB NPSIMOYTOMbHOr0 CEYEHUsI C COOTHOLLIEHUMEM CTOPOH /% f & = 1,5 (cM. pucyHok 4) no
dopmyne

(b — 202 + (- 207
Dbk !

kyr =1- (6.24)

roe r - paguyc 3akpyrneHus rpaHen cedeHus:
- ANg 9NeMeHTOB MPSIMOYroflbHOr0 CeYEHUs C COOTHOLUEHWEM CTOPOH %[k = 1,5 unn npn %5 = 900

M

MM, a TaKke Mpu SKCLEHTPUCUTETE MPUMOXEHUS CXMMAaIOLWENn Curbl Nn bonee 0,1 [ (ans kpyrnbix

cedyeHun gnameTpom 1) unu 6onee 0,1/ (oNA NPAMOYronbHbLIX CEYEHUI) crieqyeT NPUHUMATb chf =0;
k£, - KO3PMULMEHT, yUNTLIBAIOLLWIA HANMUYME Pa3PLIBOB MO BLICOTE 060MbI, MPUHUMAEMbI PABHBIM:

- ANS CMMoLWHbIX 06onm (npu &y = 0) - 1,0;

- Ons obonm C paspbiBamMu ONs 3NIEMEHTOB KPYIforo cevYeHusi (CM. pUCYHOK 4), BblUMCSEMbINA MO
dopmyne

2
)
be(-] o9

roe &y - pacCctosdHne Mmexay otaesibHbIMU BUTKaMun 0060liMbl;

H s - K0adhPMLMEHT apMUPOBaHWS, BbIYMCIISIEMbIiA NO hopmyrne

hy=dAgld, (6.26)
18



A n Ry - nnowagb oxBayeHHOro OGOMMOM MOMEPEYHOrO ceuveHuss GeToHa M HOPMAaTMBHOE
conpoTuBrneHne 6eToHa OCEBOMY CXaTMIo NPU OAHOPOAHOM HanPsKEHHOM COCTOSIHWUM,

ﬂf - nnowagb nonepevyHoro ce4eHunsa 000NMbI M3 KOMMO3UTHbIX MaTepunanos;

Rf - pacyeTHOe conpoTuBIiieHNe pacTaAXXeHUo KOMNO3UTHbLIX MaTepuanoB, onpegendemoe no

copmyne (5.1), B KOTOpOW 3Ha4eHne koadbcpuumerTa 7 £ cnepyeT NpUHATL paBHbIM 1,0.

Ona oborim ¢ paspbiBamMy ANA 3NEeMEHTOB NPSAMOYrONbHOrO CeYeHus 3HaveHue KoadpdumumeHTa
k, ponyckaetcs onpegenste Mo opmyne (6.25), noactaBnsAss B Hee BMECTO [ 3Ha4dyeHue
e

(B2 +2% =),

[nsa aneMeHToB NPsAMOYrofibHOro ceveHus B opmyne (6.23) cnegyeT npuHMMaTh kgj' ky £0,5.

6.2.16 PacyeT NO NPOYHOCTU BHELEHTPEHHO CXaTblX 3/IEMEHTOB MPSMOYrOSfIbHOTO CEeYeHWs,
YCUINEHHbIX BHELUHUM apMUPOBaHNEM M3 KOMMO3UTHBLIX MaTepuarnoB B NonepeYyHoOM HanpaBrieHun (PUCYHOK
4), cnegyeT NPOBOAUTL U3 YCIOBUS

Ne < Ryabxlhy — 0520 + R, A (hy —a') (6.27)

npy 3TOM 3HaYEHUE BbICOTbI CKATOW 30HbI X crieayeT onpenensitb
x
E=—=Cm
npu H - No hopmyne
r
_ N+ Rsﬂs - Rsc“i:

8 Ry : (6.28)

E=— ¢
npu - g R3_ no gopmyne

N+ R, A, 1+Gps — R, Al

. 1-Ers
Rygp 4 —msfs (6.29)
B (1= &)

roe E_,m - rPaHn4yHoe 3Ha4veHune OTHOCUTENBHOW BbICOThI CXXaTOW 30HbI, BbIYUCNSIEMOE C ydyeToMm 0b6bemHoro
Hanpa>XXeHHOro COCToAHUA OeToHa

Xp3 4n]
0 45 (6.30)
Eh3
y; Epn
p3 = Epy + by E, - (6.31)

6.2.17 PacyeT nNo nNpoOYHOCTU KPYIMbIX CEYEHWA BHELEHTPEHHO CXaTblX 3NIEMEHTOB, YCWUIEHHbIX
BHELUHUM apMWPOBAHUEM W3 KOMMO3UTHbIX MaTepuarnioB B MOMEPEYHOM HanpaBneHun (PUCYHOK 5) co
CTanbHOW apMaTypoi, paBHOMEPHO pacnpenerieHHOM MO OKPYXXHOCTU (MpY Yncne NpoAoSbHbIX CTEPXKHEN He
MeHee cemu), Npu Kracce apmatypbl He Bbille A400 cnegyeT NpoBOAWTbL U3 YCITOBUS
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3
MNe E%Rwﬂrw

sty TE,;
T84 por [Tw + ‘F’}"s , (6.32)

rae # - paguyc nonepeyHoro ceveHmns;
e - OTHOCUTESBHAS MIIOLAAL CKATON 30HLI GeTOHa, onpeaensiemas:

a) Npy BbIMOJIHEHUM YCIOBYS

N = D,??RE,3H+D,645RSHSFM, (6.33)
no doopmyne
Wt Ry 4S8 T o
Eor = 2T (6.34)
[}y ’ .
R&Eﬂ + Rs ﬂs,fof
M
o
!
—_— - - - - -

PucyHok 5 - Cxema ycunum n antopa Hanps>keHUn B ce4eHUn, HopMarnbHOM K NPOAOSIbHOM OCK CXaToro
3MeMeHTa KpYrnoro Ce4eHms C BHELLUHUM apMUPOBaHUEM U3 KOMMO3UTHBIX MaTepuarnosB B NONEPEYHOM
HanpaBneHun

©) npn HeBbINONMHEHUU ycnoBus (6.33) - no hopmyne
i 27E,.;
N+ Ry A, Ry S 2T

Eoo= L 6.35
< Rz A+2,55R A, g : (6.35)

P - KO3PPUUMEHT, yuuTbiBaOWMIA PaBoOTy pacTaHyTo apMaTypbl U MPUHUMAEMbI pPaBHbLIM:

ip=16(1-1,55E,, )€, , HO He Bonee 1,0 - Npu BbINONHEHUM ycnosus (6.33); P =0 - Npn HeBbINONHEHNN
ycrnosun (6.33);

ﬂ_g,f.;.f - Nnowanb cevyeHuns Bcen NpoaosibHON apMaTypsbl;

' - PaAnYC OKPY>XHOCTU, NPOXOASALLEN Yepesd LeHTPbl TSXXECTUN CTEPXKHEN NMPOAOoNbHON apMaTypsl.

6.3 PacyeT no NpOYHOCTU HOPManNbHbIX CEYeHUM Ha OCHOBEe HenuHenHown aedopmaLUOHHOMN
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moaenu

6.3.1 PacuyeT no nNpo4yHOCTM HOPMambHbIX CEYEHUN Ha OCHOBE HeruMHenHow aedopmMaLNOHHOM
MOZEenu NpoBOAAT C ydeToM nonoxeHun, npuHaTblx B Cl 63.13330, n cneayrowmx AOMOMHUTENbHbIX
NOMNOXEHWI:

- CBA3b MeXay npoaosyibHbiIMM HanpaXeHnaMmn un OTHOCUTEJIbHbIMU ,EI,EC*)OpMaLI,VIﬂMVI BHELLHEN
I'IpOD,OJ'IbHOVI apmMaTtypbl N3 KOMMO3UTHbIX MaTtepuarnoB NpUHUMarT NIMHEeNHOW;

- AN cKaTblX 3NeMeHTOB ¢ oboriMamm M3 KOMMO3UTHbLIX MaTepuanoB CBsid3b MexXay NpoAosibHbIMU
HanpPsHKEHUSIMW U OTHOCUTENbHLIMU  fAedopMauusiMn  6eToHa MPUHMMAKT C Y4eTOM HEOOHOOCHOTrO
HanpPs>KEHHOro COCTOSHUS.

6.3.2 MNepexoq oT antopbl HANPsPKEHUN B GeTOoHe K 0606LLEHHBIM BHYTPEHHUM YCUNUSIM NPOBOAAT C
NpUMeHeHMeM npoLleaypbl YNCNEHHOrO WMHTErpuMpoBaHUS HanpskKeHui no HopmMmanbHOMY ceyeHuto. [Ons

3TOr0 HOpMasibHOE CeYeHre YCIOBHO pa3buBaloT Ha Masble yyacTkv niowagamu s, ﬂﬂ; , A (pncyHok
6), B npegenax KoTopbiX HanpsXXeHUs NPUHUMaloT paBHOMEPHO pacnpeaeneHHbIMU (YCpeaHEHHbIMN).

6.3.3 lNpun pacyeTe NpUHUMALOT:

- 3HAYeHUs CXMMalOLEN MPOAONbHOW CWMbl, @ TakkKe CXUMaLWUX HanpskeHun u gedopmauni
yKOpo4deHust 6eToHa 1 NPoAONbHOM CTanbHOM apMaTypbl CO 3HAKOM "MUHYC";

- 3HaYeHNs pacTAarMBaoLWMX HanpskeHn 1 gedopmaumin 6eToHa 1 apmaTtypbl CO 3Hakom "nntoc”;
- 3HaKM KOOpPAMHAT LEHTPOB TSHXKECTM apMaTypHbIX CTEPXKHEN W BblAEMEHHbIX YCMOBHbIX Y4acTKOB
©eToHa ¥ BHELUHe apMaTypbl U3 KOMMO3UTHbIX MaTepuaroB, a Takke TOYKU NPUNOXEHNST NPOSOSTbHOM CUIbI

- B COOTBETCTBUM C MPUHATON CUCTEMOWN KOOPAMHAT.

6.3.4 O6Lwyto cuctemy (PM3NYECKNX COOTHOLUEHUI ANS pacyeTa HOpMaribHbIX CEYEHUIN MO NPOYHOCTU
nony4arT U3 COBMECTHOIO PACCMOTPEHUS:

- ypaBHeHMIZ paBHOBeECUA yCMﬂVIVI OT BHELWHUX CUI1 N BHYTPEHHUX yCMﬂVIVI B HOpMaJibHOM ce4dYeHun
NeMeHTa:

M, = Z%z‘fﬂbizbn +Zgér.ﬂg.zs%?- +%Gﬁﬂﬁ3ka _
i g ’

(6.36)
M}, = ZGEJ!'HEJ!'ZE{}I!' +ZG$-H$-ZW +Zcﬁﬂﬁ2ﬂk ] 6.37
i J i ) (6.37)
N, =3y ol 40 Tg A
; ; by < b % 5y % e : (6.38)
- ypaBHEHMI, onpeaensaoLmMx pacnpeaeneHe aedopmMaLmin no ceveHuo:

By = S + ! Fug + ! A
b 0 . by ry EJ}IJ; (6.39)

g.=Eq+ ! £+ ! =
R no Y (6.40)

Sq4 =&+ ! Zar + ! =z
=0 ” Sk ry k- (6.41)
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PucyHok 6 - PacyeTHas cxema HOpMarbHOro ceveHus ene3obeToOHHOro afieMeHTa C BHELLIHUM
apMMpOBaHMEM 13 KOMMO3UTHBIX MaTtepranoB

- 3aBUCMMOCTEN, CBSA3bIBAIOLLNX HanpsaXXeHna n OTHOCUTElbHble NpPoAOoSibHbIE ;:Le(bopmau,mm OeToHa,
cTanbHoun apmMaTtypbl n BHELLHEN apMaTypbl U3 KOMMNO3UTHbIX MaTepraoB:

Gy = EpVpiSe; (6.42)
Og =EgVgty: (6.43)
Gﬂ( :f‘:f'(gfk —sg,)z 0. (6.44)

B ¢dopmynax (6.36)-(6.44):

Mx, My - un3rubawlme MOMEHTbl OT BHELWHEW Harpysku, OEncTBylolMe B MIIOCKOCTSX,
COOTBETCTBEHHO, Xi)F n FIF vnv napannenbHo um, onpeaensieMble no popmynam:

My=M,;+Ne,; (6.45)

My =My +N,e,, (6.46)

rne M., M}.d - u3rmbatolime MOMEHTHl B COOTBETCTBYIOLUMX TMIOCKOCTSIX, OnpefensieMble U3
CTaTUYECKOTO pacyeTa KOHCTPYKLUWI;
N, - npoponbHas cuna ot BHeLWHe Harpysku;

£y, €3 - PACCTOSHUS OT TOYKU NPUNOXKEHNS NPOAONBHON CUMbl A0 COOTBETCTBYIOLLMX KOOPAUHATHbIX
ocen;
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i, Zp Z,g,}.i , Tp; - Nrowanb, KOOPAUHATHI LEHTpa TSHXKECTUM i -fTo yyactka OeToHa u
HanpshkeH1e NPOAONLHOrO HaNpaBieHUs Ha YPOBHE Ero LEHTPa TSXKECTU;

As, Zs5, Lg7, Og- NnoWaAs, KOOPAMHATHI LIGHTPA TSXKECTU i -rO CTEPXHS CTanbHOM apmartypel
W HanpsbKeHNe B HEM;

Ag . Zpp . Zgr ., O - nnowaab, KOOPAMHATBI LEHTPA TSKECTU J -f0 y4acTka BHELIHEro
apMMUPOBAHUS U3 KOMMO3UTHBLIX MaTepUanoB B MPOJOSbHOM HAMPaBAEHUM U HaMpshKeHWe Ha YpOBHE ero

LEeHTpa TSKECTH;

ED - OTHOCUTEelnbHasA p,ecbopmau,mq npoaoSibHOro HanpaBfleHUA BOJIOKHA, pPacrofioXXeHHOro Ha
nepeceyeHun ocemn K um ¥ ;

€pi» E5, Ej% - OTHOCWTENbHblE AedOpMaLMM NPOLOSBHOTO HaNpPaBneHUs, COOTBETCTBEHHO, Ha
YPOBHE LIEHTpa TAXKECTU ;i -ro yyacTka 6eToHa, . -ro apMaTypHOro CTEPXHSl U j -TO y4acTKa BHELLHEro
apMUPOBaHUA U3 KOMMO3UTHBIX MaTepuarnos;

0 .
EEJ'! - Ha4alibHbl€e OTHOCUTEJ1bHbIE ,qecbopmau,mm PacCTAHYTOM rpaHN cevYeHnA (,D,O yCcuneHuA anemeHTa);

1
ry a - KPMBM3HA NPOAOSILHON OCU Z B MOCKOCTSX AEMCTBUS uarnbarowmx momeHtos M, My ;
K}, - HavanbHbI MOaYIb YNPYrocTn 6eToHa;
Efcj.- - MOZynb YNPYrocTu i -f0 CTEPXHS apmaTypbl;
Vi; - KO3PPMUMEHT ynpyrocTn 6eToHa i -ro yvacTka;

Vir - KOI(POULIMEHT ynpyrocTu . -TO CTEpXKHS apmaTypbl.

3HayveHnss Ko3(MPULMEHTOB W3MEHEHUS Cekyllero MoAdyns ynpyroctn 6eTtoHa Wy U cTanbHOW
apmartypbl Vg NpUHUMALOT No Anarpammam AeopMypoBaHns 6eToHa 1 apmartypbil.

(N3meHeHHas pegakums, Mam. Ne 1).

6.3.5 [na Xene3obeTOHHbIX 3NEMEHTOB, Ha KOTOpble AEWCTBYIOT u3rvbawolme MOMEHTbl ABYX

HanpasneHn 1 NpoaonbHas cuna (pUCyHOK 6), obLyto cucTemy (PU3NYeCcKUX COOTHOLLEHWA AN pacyeTa
HOpMarbHbIX CeYEHUI MO NPOYHOCTM criedyeT NpUHMMaTh B BUAE:

1 1
M, =Dy —+1 r—+5'135|3.

r ) (6.47)
M, =D+ Dy L+ Dye
PR TR TR, (6.48)
N =D+ Dy -+ Dyge
B TRy TR (6.49)

YKeCTKoCTHble XapaKTepUCTUKn Dy- (i, J- 1, 2, 3) B ypaBHeHusax (6.47)-(6.49) onpegensioT no
dopmynam:
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Ly =§ﬂmZ§n By +§ﬂngyﬂg‘*‘g +%ﬂsz.?"xk5f : (6.50)

Dy = !ZHE::'Z-E%J:'EEJ”EJ:' +%:Jqé?.2'§yj£'é}.vg +%ﬂﬁ:2_%,kﬁ'f ; (6.51)

Dy = %',Ab:'zzmzbyi By vy +§ﬂ:¢fzsy‘z &5V +§‘qﬁfg pcd gy (6.52)
Dz = !Z-ﬂbz'zbn'gflvbi +§A$.ZW-E$\J$- +Zk:ﬂjkzﬁkgf ; (6.53)
Dy = ;,qﬁgbﬂgbum +§A$.Zw. BV +% ﬂjkzj,kEf ; (6.54)

Loz = DAy BV + 2 A5 B vy + 2 Ag Hy
- Z - . (6.55)

[na anNeMeHTOoB, YCUMNEHHbIX NMYTEM YCTPOMCTBA OGOMM M3 KOMMNO3UTHbIX MaTeEPUanoB, B ypaBHEHUSIX
(6.36)-(6.38) n (6.50)-(6.55) 3HayeHune ﬂﬁ; cnegyeT NpUHUMAaThb PaBHbIM HYIHO M YYMTbIBaTb MOSIOXKEHUS
6.3.15 1 6.3.16.

6.3.6 [1nsa xene306eTOHHbIX 3NEMEHTOB, Ha KOTOpbIE AEWCTBYIOT TOMbKO M3rnbatoLme MOMeHTbI ABYX
Hanpasnenuin M, n My (kocow n3rnb), B ypaBHeHun (6.49) npuHmumatrot A7 =0.

6.3.7 ANa BHELEHTPEHHO CXaTblX B MNIIOCKOCTU CUMMETPUU MOMEPEYHOrO CEYEHUs ene3obeTOHHbIX
3NEeMEHTOB W PacrnosioXeHnn ocu Y B 3TOW MAOCKOCTU NPUHMMAIOT M} =0u fa=>"9=>09=0B
3TOM cryyae ypaBHEeHUs1 paBHOBECUS NPUHUMAIOT BUA!

1
szDllr_-l_DlEED; (6.56)

X

1
N=0Dn —+ g
13- Lhagp (6.57)
X
6.3.8 ,D,J'lﬂ M3rmbaemblX B MIOCKOCTU CUMMETPUN nonepeyvyHoro ce4eHunsd »Kene3o0eTOHHbIX 3NneMeHTOoB

M pacronoxeHun ocu 5 B 3TOW NNOCKOCTM MpuHumaroT A = 0, M} =0, o="lp=D93=0mn
ypaBHEHWSI paBHOBECUSI UMEIOT BUA;

1
M1=D11_+D135|]- (6.58)
.?"x ! '
0= Dyt Dase
- 3rx 3=0 (6.59)

6.3.9 Pacuet no NPOYHOCTUN HOPMaJlbHbIX ceyveHum YCUNEHHbIX 3J1eMEeHTOB cleayeT NpoBoAnUTb B OBa
aTana.

Ha nepBom 3aTane npoBoAsT pacyeT HanpsiKeHHO-Ae(OPMUPOBAHHOIO COCTOSIHUS KOHCTPYKUMK Ge3
yyeTa CUCTEMbl YCUNEHMSI Ha Harpysku, OEWCTBYHOLIME Ha Hee A0 ycuneHusi. [ns aToro B U3MYECKUX

COOTHOLUEHUAX MPUHUMAIOT ﬂﬂ;= 0. B pesynbTaTe pacyeTa OMNpedensioT 3Ha4yeHWe HayvarbHOM

. . N
OTHOCUTENbHOW AedopMaLnn PacTSHYTOW FPaHU CeveHust £ , KOTOpPOE YYWTbIBAlOT Ha BTOPOM 3Tarne
pacueTa.
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[onyckaeTtcs onpenensaTb 3Ha4YeHne ng no ynpoLueHHon popmyre (6.14).

Ha BTOpPOM 3Tane npoBOAAT pacyeT Mo MNMpPOYHOCTU HOPpMalibHbIX CeYeHUn JNEeMEHTOB C y4yeTom
CUCTEMDbI YCUJTEHUA N HaYallbHOIro HaI'IpFI)KeHHO-E,e(bOpMVIDOBaHHOFO COCTOAHUA KOHCTPYKLUWNN.

6.3.10 lpu MCNONb30BaHMM KPUBOMUHEWMHBLIX Auarpamm gedopMupoBaHus 6eToHa M CTanbHOM
apmaTtypbl pacyeT HOpMarsbHbIX CEeYEeHUN XKenes3obEeTOHHbIX 3MEMEHTOB MO MPOYHOCTU NPOBOOAT U3
obecneyeHus ycnosun paBHoBecus (6.47)-(6.49) npu MakCMMarnbHbIX 3HaYEHUSX YCUMWA OT BHELLUHMX
Harpysok.

Mpy NpUMEHeHWN [ABYXIIMHEMHbIX WKW TPexSIMHEeMHbIX Auarpamm decdopMupoBaHus GeToHa U
CTanbHOM apMaTypbl pacyeT HopMaribHbIX CEYEHWUI MO NPOYHOCTU NPOBOAAT M3 YCIOBUIA

|EEJ,max | = b ult ; (6.60)
s, max = Esulf (6.61)
. 0 .
&‘f.mux —Ep S ‘E‘f,nﬁ , (6.62)

roe S wax - OTHOCUTENbHAA Aedopmaumns Haubonee cxaToro BOMOKHa 6eTOHa B HOPMarbHOM CeveHum
aMemMeHTa OT AeCTBUS BHELIHEeR Harpysku;

€5 tnax - OTHOCMTENbHaA Aedopmauma Hambornee pacTAHYTOrO CTEPXHS apmaTypbl B HOPMarbHOM
CEYEHWUM dneMeHTa OT AEWACTBUSI BHELLHEN Harpy3Ku;

Tpulf - NpederibHoe 3HaveHne OTHOCUTeNbHOM Aedopmauun GeToHa npu cxatum, NpuHUMaemoe
cornacHo 6.3.11;

£l - NpeaenbHoe 3HadYeHne OTHOCUTENbHOW AedopMauun yanvMHeHWs apMatypbl, NpuHuMaemoe
cornacHo 6.3.11;

E fulf - NPeAenbHoe 3HayeHue OTHOCWUTENbHOW AedopMaLynn KOMMO3UTHbIX MaTtepuarnos CUCTEMbI
BHELLHEro apMmnpoBaHus, Bblumcnsemoe no copmyne (5.4);

S_f',max - OTHOCUTEeJ1bHaA /J,ecbopmau,vm Hanbonee PaCTAHYTOro Yy4acTtka CUCTeMbl BHELWHEero
apMmmpoBaHnA B HOpMalribHOM Ce4YeHUn aremMmeHTa oT OENCTBUS BHELUHEN Harpysku.

(M3meHeHHas pegakums, M3m. Ne 1).

6.3.11 MNpepgernbHble 3HaYeHNs1 OTHOCUTENBHBIX Aedopmauni 6eToHa E.E:,uff (E.E:f,u.!‘f ) NPUHMMAOT Npu
ABYy3Ha4HoW anope gedopmaumin (cxatme n pactskeHue) B monepeyHom cedeHun 6eTtoHa anemeHTa (1M3rmo,
BHELEHTPEHHOE CXaTue Unun pactskeHue ¢ 6onbLIMMU SKCLEHTpUCUTETaMmn) paBHbiMn Spa (Sps2).

Mpy BHEUEHTPEHHOM CXaTUM SNEMEHTOB W pacnpedeneHun B MONEepevyHoM ceveHun OeToHa
anemMeHTa gedopmaunii TONbKO OOHOrO 3Haka NpefenbHble 3Ha4YeHMs1 OTHOCUTENBHBIX Aedopmaumin 6eToHa

Zp it (Thyulf ) ONPeOensaoT B 3aBUCUMMOCTY OT COOTHOLWEHMS Aedopmauuin 6eToHa Ha NPOTVBOMOMOXKHbIX

rpaHsix cedeHus anemeHTa €11 £a(| €2 |2 € |) no dopmynam:

!
Epui = En2 ~(Ep2 —Epp) e, (6.63)
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!
Epguk = Sh2 ~ (b2 ~ Ebfﬂjg , (6.64)

rae Spn, San . Epo v Epgn - AedOPMaUMOHHbIE MapaMeTpbl pacHeTHbIX AuarpaMMm cocTosHus GeToHa,

npuHumaemblie no CI1 63.13330; ona 3neMeHTOB, YCUITEHHbIX BHELWHWM apMUPOBAHUEM U3 KOMMO3UTHbIX
MaTtepuanos B NONEPEYHOM HanpaBneHnn, cnegyeTt yuntoiBatb ykasaHus 6.3.15 1 6.3.16.

MpenenbHoe 3HayYeHVe OTHOCUTENbHO Aedopmaunn apmaTtypbl £ i MPUHUMAOT PaBHLIM:

0,025 - onga apmatypbl ¢ PU3NHECKUM NPeaesioM TEKYYeCTH;
0,015 - ona apmaTypsbl C YCIIOBHBIM MpeaernioMm TeKy4YecTu.

6.3.12 lpn pacyeTe 3NEMEHTOB C MPUMEHEHMEM KPUBOMWHENVHbLIX Auarpamm aecdopMupoBaHus
GeToHa U CTEepXHEeBOW BbLICOKOMPOYHON apmatypbl 3HA4YeHUss KOIPMDULIMEHTOB YNPYroctn Vi K

V5 MPUHUMAIOT PaBHBIMM

Vo = W TV — i}ijl— @y — D1 (6.65)

roe # - MHaekc matepuana (ans 6etoHa # = &,.4f; ans apmatypbl # =5 );

¥y - 3HaYEHNEe Ko puLmeHTa B BepLUnHe gnarpaMmmbl (Mpn Tpy = Tpy);
V{1 - Ha4anbHbIN KO3MDUUMEHT N3MEHEHWNS CEKYLLLEro MOAYIS;

Gy, 9 - KO3PDULMEHTBI, XapakTepuayHoLLme NOrHOTY AuarpaMmMbl Matepuana, @y = 1— @y ;

T| - ypoBeHb HanpspkeHUn, BelYMCnsieMbIn No hopmyne

N ={Cp— Gm,efj (G — Gm,efj =0, (6.66)

D el - HANPSHKEHUSA, OTBEYAKOLLME Npeaery ynpyrocti matepuana.

B copmyne (6.65) 3Hak nmc npuHMMalOT Ans AuarpaMmmbl gedopmMupoBaHus apmatypbl U Ans
BOCXOAsLle BeTBM AuarpaMmmbl AedopmupoBaHus 6eToHa, a 3HaK MUHYC - AN HUCXOOAWEN BeTBM
avarpammbl  gedopmupoBaHust 6etoHa. Hucxogsuwlyio BeTBb Avarpammbl  gedopMupoBaHus GeToHa
JonyckaeTcs NpUMEHATb A0 YPOBHSA HanpskeHnn T £0,85.

Ovarpammbl  AedhOpMUPOBaHNA apmaTtypbl MpU  CXaTUM W PacTsHKEeHWM cnepyeT MNpUHMMATh
O0OVHaKOBbIMM.

6.3.13 MNapameTpbl KPUBOMMHEWHOW AMarpaMMbl AedOpMUPOBaHUA apmaTtypbl C uandeckon (6e3s
yyeTa ydyacTka YNpOYHEeHWs 3a MNIIoLWandKkoh TeKyy4ecTM) W C YCNOBHOW NMowagkon TekydyecTn npu

BblHUCNEHNN KOS(b(bMLI,MeHTOB ynpyrocTtu V_y‘ cnenyeT BbIMUCTATL MO (bopmynaM:

_ﬂs,uRs i _':1""'|:|_ﬁjjz(ﬂ§,2—1)+(‘-)n,2—ﬁ5)2

—q. ¥y = . Wil " .
vo=1; E.SE.S,L! ' ':TlEIE,I! _T]EI,E:'(""'EI _""'.53'2 ’
Osel = ns,eIRs; Es = sl fln.2 = ISP 0.2 = R, +0002E, (6.67)
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rae 3HaveHnst koadpuUNeHToB Tl ;i n T 5, criedyeT npuHMMaThb no Tabnuue 4.

Tabnuua 4
Bug v knacc apmatypsbl 1 sl 1 s
A240 0,97 1,01
A400 0,90 1,05
A500 0,8 11
[opsivekaTaHas knacca:
AB00 0,7 1,35
A800 0,7 1,45
A1000 0,7 1,25
TepmomexaHuyeckn ynpoyHeHHas knaccos AT1000 n AT1200 gnameTtpom,
MM:
10-14 0,8 1,23
16-32 0,8 1,15
XonogHogedopmupoBaHHas knacca B500 guametpom, mm:
3 0,7 1,09
4 0,7 1,08
5 n bonee 0,7 1,05
knacca Bp1200 pgmnametpom, ™M, 8 0,85 1,05
Bp1300 7 0,85 1,05
" Bp1400 " 6;5 0,85 1,1
" Bp1460 " 4 0,85 1,2
B1500 3 0,85 1,2
6.3.14 lNpun pacyeTe aNEeMEHTOB, YCUMEHHbIX BHELUHUM apMUpOBaHWEM B NPOOONbHOM HanpasreHuu,
napameTpbl KpPVUBOMWHENHOW AuarpaMmmbl gedopMupoBaHus 6eToHa (PUCYHOK 7) MpU  BblYMCIEHUU

KO3(PPMLIMEHTOB YNPYrocTn Vi criedyeT NPUHUMATh PaBHBIMU:
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Gpe ={ Ry _\

&b = _Rb,.rer

PucyHok 7 - KpuBonuHenHble anarpammbl gedopmMmpoBaHmst 6eToHa

a) ana gnarpamMmmbl CxxXaTua

ansa obenx BeTsen anarpaMmmbl

. £y Ty

N . Yy = ===
Gp=—Ry; Cpa=0; "8 EbnEb’ﬂ Ry

ANs BOCXOASLLEN BETBU

i :1; oy = 2—2,5{-'5;
ANst HUCXoasLwen BeTBM

Mo = 2,05{-'5 ;i = 1,95{-'5 - 0,138 ;
6) AN aMarpaMMbl PacTsXKEHNs

Oy

By = Rog; Oneer =0; Ve = 06(1+0,1Ry); 17 Ry,

ANs BOCXOASLEN BETBU

Mg = 1: Wy = 2— 2,5{:-'51;;
ANs HUCXOoasLwen BeTBU

WMo = E,Uﬂﬁbf iy = 1,95{:‘5: —D,138 ,

B chopmynie (6.71) sHavueHne Ep; npuHumarot B MMMa.

(6.68)

(6.69)

(6.70)

(6.71)

(6.72)

(6.73)

roe Zpn - OTHOocWTenbHas Aedopmauusi B BepluMHE AuarpaMMbl cxkatus 6eToHa, npuHumaemas: npwu

HenpoAOMKNTENBHOM AEeNCTBUKN Harpysku - pasHow 0,002, npy NpoaomKUTENbHOM AENCTBUM Harpy3kn - no
CIM 63.13330 B 3aBMCUMOCTM OT OTHOCUTENBHON BNAXHOCTWN OKpYXatoLLen cpeabl.

6.3.15 llpu pacyeTe 3NEMEHTOB C MNPUMEHEHMEM [ABYXIIMHENHbIX W TPEeXMUHENHbIX Auarpamm

28
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CXaTblX 3NEMEHTOB C BHELWHWM apMUPOBaHWEM B MOMEPEYHOM HanpasfieHUN BMECTO XapaKTepuCTUK
GetoHa Fj u £y xapaktepuctukm Rpz U Epz , onpegensiemble no dopmynam (6.23) u (6.74)

COOTBETCTBEHHO, a 3HauyeHue E£j7 NPUHUMATL C YYETOM KOppeKTUpylolwero koadduuMeHTa, paBHOroO

oTHoweHno Eg3 f Epp

Ry
%63 = ety 5 (6.74)
6.3.16 Npu pacyeTe 3NEeMEHTOB, YCUNEHHbIX BHELLUHAM apMUPOBaHUEM B MOMEPEYHOM HanpaBreHuu,
napameTpbl KPUBOMMHEWHOW AnarpaMmmbl CxaTud GeToHa npu BblYUCNEHUN KOIPPULMEHTOB YNpyroctu

Vi, CriegyeT npuHuMaTh no 6.3.14, B 3aBMcMMOCTSX (6.68) KOTOPOro BMECTO XxapakTepuctuk 6eToHa £ un

E£pp CNeayeT NOACTaBNATL XapakTepucTukn Kpzu 53 .

6.4 PacueT no Nnpo4YHOCTU CeYEeHUMN, HAKNMOHHbIX K MPOAOJSILHON OCU 3NleMeHTa

6.4.1 PacyeT no NpoYHOCTM HaKIOHHbLIX CeYEeHUI KeNe300eTOHHbIX 3NIEMEHTOB, YCUMEHHbIX BHELLHUM
apMMpOBaHMEM W3 KOMMO3WUTHbIX MaTepuanoB B BuAE [OBYXCTOPOHHWUX, TPEXCTOPOHHUX WM 3aMKHYTbIX
XOMyTOB (pUcyHOK 8) cregyeT MpoBOAMTb MO MNPOYHOCTM OETOHHOW MNOMoChl MEXZY HaKMOHHLIMU
TpenHamMn, NO HAKMOHHBbIM CEYEHMSM Ha OEeNCTBME MOMNEepeyvHbIX CUM U MO HAKMOHHbIM CEYEHUAM Ha
JencTenMe MOMEHTOB.

PucyHok 8 - CxeMbl yCUNeHUst HakNoHHbIX Ce4YEHUN 3NeMEHTOB

6.4.2 PacyeT u3rnbaembix 3SMEMEHTOB MO MPOYHOCTM OGETOHHOW MNONOChl MEXAY HaKMOHHbIMU
TpewmHamn cnegyet nposoantb no CIl 63.13330 6e3 ydveta paboTbl BHELWHEro apMupOBaHWA W3
KOMMNO3WTHbIX MaTepunanos.

6.4.3 PacyeT nsrmbaemblx 3NEMEHTOB MO HAKMOHHBbIM CEYEHUSIM Ha OEeWCTBUE MOMNepedHbIX CUr
crnepyeT NpOBOAUTL M3 YCrOBUS (PUCYHOK 9)

P2+ U+l (6.75)

roe Q- nonepevyHaa cuia B HAKIMOHHOM CceYeHun C AnnHon npoekunn (' Ha NPOAOISIbHYIO OCb 3IieMeHTa,

onpegensiemasl OT BCEX BHELUHMX CWIl, pacriofioXXeHHbIX MO OAHY CTOPOHY OT paccMaTpuBaemMoro
HaKMOHHOIO CeYeHUus; Mpu 3TOM Y4YMTbIBalOT Hauboree onacHoe 3arpyXeHue B npefenax HakNoHHOro
cevyeHus;

{p - nonepeyHas cuna, BOCNPUMHMMaeMas GETOHOM B HaKMOHHOM cedeHuu, onpegensiemas no Crl
63.13330;

{J;w - MONepeYHas cuna, BOCMpUHMMaeMasl CTanbHOW MONepeYHoN apMaTypoil, YCTAHOBMEHHONM B

HaKIOHHOM CeYeHun ¢ warom &, , onpegensiemas no CIl 63.13330;

Qﬁu- rornepeyHas cuna, BocnpuHumaemasi nonepeyvyHon apMaTypoin U3 KOMMNO3UTHLIX MaTepuarnos B
HaKMOHHOM ceYeHun (pucyHok 9), onpepensemas no opmyne
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L =W
fo =0T 55 , (6.76)
rae Wy - koadhpMLMEHT, 3aBUCALLMIA OT NMPUHSTON CXEMbI HAKIENKU, PaBHbI
0,95 - oNA 3aMKHYTbIX XOMYTOB;
0,85 - ona oByX- U TPEXCTOPOHHNX XOMYTOB;
Ctha —a)
orooo 0 TR
S i ; (6.77)

sﬁn' 'Fﬁr Ty e Sy

r——"—

L c

I
lo,+0,+0,

PucyHok 9 - Cxema ycunuii npy pacdeTe Xene3obeTOHHbIX 311IEMEHTOB C BHELUHUM apMUPOBaHNEM U3
KOMMO3UTHbIX MaTepuarnoB Mo HAKIOHHOMY CEYEHUI0 Ha OeNCTBME NONEePEeYHbIX CUM

}'gﬁu - BbICOTa HaKNemnku nonepevyHoro XxomyTa;
Jqﬁ.u - nnowaab cevYeHnd nonepeyHoro xomyta n3 KOMNoO3nMTHOro Matepuana;

Rﬁﬂ - pac4yeTHOEe 3Ha4dYeHune COonpoTUBIIEHUA PACTAXEHUK0 KOMMO3WTHOIo mMatepuarna npum pacdeTe
NPOYHOCTU CeYeHUN, HaKMOHHbIX K ﬂpO}J,OJ'IbHOIZ OCK anemMeHTa, npuHMMaemMoe paBHbIM

Rﬁd, = D,?5Rf 50,004&';, (6.78)

a npun ycuneHmnn B Buae OByx- Ui TpexCcTopoOHHUX XOMYTOB - C y4€TOM AONOJTHUTESIbHOIO YCIoBUA
Rﬁ-ﬂ Ede'Rf , (6.79)

Y F 4- KO3(PPULMEHT HAAEKHOCTM MO CUENIEHMIO, NPUHUMAEMbIA PaBHbIM:

kjka Ly K
HQDRI ; (6.80)
Lf - abbekTMBHaAA AfMHA aHKEPOBKU, MM
23300
s (e 7 Eﬁ“jg ; (6.81)

# - 4MCno cnoes NoJioc nonepeyvyHoro xomyTa,
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Ky - KO3PULMEHT, YUNTBLIBAIOLLMIA MPOYHOCTL BETOHA

2
iy =(0,1R,)3 (B -8 Mna); (6.82)

£ - KOIPULMEHT, YUUTBIBAIOLLMIA CXEMY YCUTEHMS, MPUHAMAEMbIA PaBHbLIM

- Ana TPEXCTOPOHHUX XOMYTOB!:

o g Ly
27 : (6.83)
# g
- Aanda ,EI,ByXCTOpOHHI/IX:
L2y
1= (6.84)
A g

B c¢opmynax (6.79) n (6.80) 3HadeHue R_;‘ cnegyet onpepenate no dopmyne (5.1), B KoTopow
3HaueHue koadppuumenTa 7 § 2 npuHMMatoT pasHbiM 1,0.
MapameTpbl dopmyn (6.80)-(6.82) cnegyeT NpuHMMaTh kak 6e3pa3mMepHble BENMUYMHBI, @ UX YMCIOBbIE

3Ha4YeHnA: B MM - TeOMETpPUYECKUE XapaKTEPUCTUKM U B MMa - NPOYHOCTHbIE U ﬂ,e(*)OpMaLl,I/IOHHbIe
XapaKTepucTukun.

6.4.4 MNpu pacyeTe M3rMbaemMbiX 3NIEMEHTOB MO HAKIOHHBbIM CEYEHUSIM Ha OENCTBME MOMEPEYHbIX CUn
B ycnosuum (6.75) cnegyeT npuHnMaTh

o +wa 25K bhy . (6.85)
6.4.5 Mpn NpoOEeKTUPOBaHWUM YCWUMEHUSA HAaKMOHHbIX CeYeHwu crnegyeT obecneuyuBaTb cobnopeHune
ycrosusi

st +Qﬁu = DjREJfb;ED . (6.86)

6.4.6 PacueT »xene3obeTOHHbIX 3MEMEHTOB MO HAaKMOHHbIM CEeYEHUAM Ha OeWCcTBue W3rndaroLimx
MOMEHTOB CrneayeT NPOBOAUTL U3 YCINOBUS

MM +Mo,+M; (6.87)

roe  Af - MOMEHT B HaKNOHHOM CEYEeHUW C [OJSIMHOW MpPOEeKuMM (F Ha NpOoAOSIbHYK OCb 3reMEHTa,

onpedensiemblii OT BCEX BHELUHWX CWIl, PacrofioXKeHHbIX MO OfHY CTOPOHY OT paccMaTpyvBaemoro
HaKIMOHHOIO CeYeHuss;

M. - MOMeHT, BoCmpUHMMaeMbI NPOLOSILHONM CTarbHOM apMaTypoil, NepeceKkarolen HaKIIoHHOe
CeyeHue;

M ., - MOMEHT, BOCNpPUHMMAEMbI MonepeyHoil CTanbHON apMaTypol, nepecekarolleil HaknoHHoe
ceveHue;

Mf -  MOMEHT, BOCFIpl/IHI/IMaeMbIVI I'IOI'IGpE‘-IHOVI apmaTypoﬁ M3 KOMMNO3UTHbIX MaTepunasos,
nepeceKalou.l,ePl HaKIMOHHOE ce4vyeHune.

3HayeHnss MOMEHTOB MS 7 Msw cnepyet onpenenate no CI1 63.13330, a 3HayeHWe MOMeEHTa

M £ no cdhopmyne

M =0505,C. (6.88)
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Pacuer no npegernbHbIM COCTOAHUAM BTOpOﬁ rpynnbl

6.5 Pacuet no o6pa3zoBaHuIO TpELUH
6.5.1 PacuyeT ycuneHHbIX u3rmbaembix Xene3obeTOHHbIX 3NeMEeHTOB Mno o6pa3oBaHul TpeLumH
cnefyeT NpoBOAWTL M3 YCIOBUSA

M= My, (6.89)

roe A - warmbarolwmMii MOMEHT OT BHELUHEW Harpy3ku OTHOCUTEMbHO OCKU, HOPManbHOM K MMOCKOCTU
OEeNCTBMS MOMEHTA M NPOoXoasLlen Yepes LEeHTP TSKECTU NPUBEAEHHOIO NONEPEYHOro CEYEHUS ANIEMEHTA;

M e - v3rMBaOWNA MOMEHT, BOCMPUHUMAEMbIl HOPMAribHbIM CEYEHWEM 3MeMEHTa B MOMEHT
00pas3oBaHus TPELLVH.

6.5.2 MWarmbaowmii momeHnt M. npu oBpasoBaHum TpewwmH criegyeT onpedensts Mo
nedopMaLUMoOHHON MoAeNn - W3  pelleHnd npuBefeHHbIX B 6.3.5-6.3.8 cuctem ypaBHeHUN npu
OTHOCUTENbHBLIX AedopMauuax GeToHa Zpi may Y PaCTAHYTOW rpaHW 3MemMeHTa OT [OeWCTBUS BHEeLIHeWn

Harpy3Kku, paBHbIX NPeAeribHOMY 3HaYEHWIO NPY PacTsHKeHN Ep¢ yis . [P 3TOM pacyeTHbIe XapaKTepUCTUKN

mMaTepuanoB MPUHUMAKOT AN MNpederibHbIX  COCTOAHWA  BTOPOW Tpynnbl, a 3HadeHue Epgnjr Npu
HenpoAoMKUTENbHOM AEeNCTBMU Harpy3ku pasHbiM 0,00015.

6.5.3 [na aneMeHTOB NpPSAMOYrofbHOro, TaBpPOBOMO WM [BYTABPOBOIO CEYEHUA C apMaTypow,
pacrnofioXEHHON Yy BEpPXHEW W HWKHEN rpaHen, MOMEHT oOpa3oBaHWsi TPEeLIMH C YYETOM Heynpyrux
aedopmaunii pactaHyToro 6eToHa gonyckaetcs onpenenaTb no ynpoweHHon metoamke CIT 63.13330 - no

dopmyne

Moo = Rt sor Wpi * Ney, (6.90)

roe WPF - YNpyronnacTu4eckuii MOMEHT COMPOTMBIIEHMSI CEYEHUst Ans KpalHero pacTsiHyTOro BOJSIOKHA
0eToHa;
&, - PAcCTOSIHNE OT TOYKM MPUNOXEHUsI MPOAONbLHOW CUMbl A7 (PAcrnonoXeHHON B LEHTPE TSHKECTU

NPUBEOEHHOIO CeYeHus anemMeHTa) A0 SAPOBOM TOYKM, Haubonee yhaneHHoW OT pPacTsHYTOW 30HbI,
TpeLLmMHoo6pa3oBaHe KOTOPO NPOBEPSIHOT.

B dopmyne (6.90) 3Hak "nntoc" npuHUMaroT Npy cKuMatrowen npoaonsHon cune A7, "MuHyc" - npu
pacTArMBaroLLEeEN cune.

[na KOHCTPYKUMIA C NPAMOYroribHOM (pOpMOK MonepevyHoro cevyeHns 3HayeHue Wp;npm aencrTeuu
MOMEHTa B MIOCKOCTU OCY CUMMETPUKN JOMNyCKaeTCs NPUHUMAaTh PaBHbIM

Wp! =Y ”frudy (6.91)

roe W,.; - ynpyrwii MOMEHT COMPOTVBIIEHUS MPUBELAEHHOTO CEYEHUs! MO PAaCTSHYTOW 30HE CeyeHus,

onpegensemMbli B COoTBeTCTBUM C 6.5.4;
Y - KO3PDULMEHT, YUMTbIBAOLLUIA HEYNpPYrne CBOMCTBA BETOHA pacTsHYTOW 30HbI CEYEHUS;

v=173-0,005(B—-15); (6.91a)

B - uncrnoBasi xapaktepucTtmka gaktmdeckoro (YCnoBHOro) krnacca 6eToHa no npo4YyHOCTM Ha OCeBoe
cxaTtme.
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(M3meHeHHas pepakuus, 3m.Ne 1).

Tabnuua 5 (Mckmodena, Mam. Ne 1).

6.5.4 MoMeHT conpoTusrenns #,,; 1 pacctosHue €, onpeaensioT no gopmynam:

Lyag
W r — rg .
re ¥ (6.92)
a W’red
, =—
-‘ﬂred , (6.93)

rae f?"ﬂd - MOMEHT WHepUUn npmBegeHHoOro nonepevyHoro ce4vYeHnAa OTHOCUTENbHO ero LeHTpa TAXeCTu,
onpefensieMblil C y4eTOM BHELLHEN apMaTypbl M3 KOMMO3UTHLIX MaTepuarnos
f— f .
fred—fﬁ'fsﬂﬁ'fsﬂﬁ'ffﬂf, (6.94)

Iy 4, igm ff - MOMEHTbl MHEepLMN CeYeHWil COOTBETCTBEHHO GeToHa, pacTAHYTOM cTarbHO

apmartypbl, CXKaToWn cTanbHom apmMatypbl u BHELLHEN apmMaTtypbl U3 KOMNO3UTHbIX MaTepunanoB OTHOCUTESIbHO
LUEeHTpa TAXeCTn npunBeaeHHOro nonepevyHoro ce4eHns,;

A7 - nnowaab ceveHUs NPMBEAEHHOrO MOMEPEYHOro CeYeHUs aneMeHTa, onpeaenseMast no
dopmyne

A :ﬂ+ﬂ5&+ﬂ;&+ﬂf&f; (6.95)

¢ Cy - KOIPUUMEHTI NPUBEAEHNA CTANbHOM apMaTypbl U BHELWHEN apMaTypbl U3 KOMMO3UTHbIX
maTepuanos Kk 6eToHy

A, _Ef

OL:E_b; Ly = E, (6.96)

A, A Aw ﬂf - NoWazamn nonepeyYyHoro ceYeHrss COOTBETCTBEHHO GETOHa, pacTAHYTOW CTanbHO
apMarTypbl, CXKaToW CTanbHOM apMaTypbl U BHELLHEN apMaTypbl U3 KOMMO3UTHbIX MaTepuaros;

Y# - paccTosHMe oT Hambonee pacTSHYTOrO BOrOkHa 6eToHa A0 LeHTpa TSKECTU NPUBEAEHHOro
NonepeYHoro ceveHns anemeHTa

v, = Sf,red
p = —

roe Sf,;rgd - CTaTUYECKNN MOMEHT nrowaamn npuBeaeHHOro nonepeYvyHoro ce4yeHnd arnemMmeHTa OTHOCUTESIbHO
Hanbonee PaCTAHYTOro BOJIOKHa GeToHa.

ﬂ,OﬂyCKaeTCﬂ MOMEHT COonpoTuBI1IEHUA Wmd onpepenatb be3 yyeTa cTanbHoOn apMatypbl U BHELLHEN
apMaTypbl U3 KOMMO3UTHbIX MaTepnanos.

6.6 PacueT WMPUHBbI PacKkpbITUA TPELUUH, HOPMaribHbIX K MPOAOIIbHOMN OCU 3JIeMEHTa
6.6.1 PacyeT WupuHBI packpbITUS TPeLUMH, HOpMarbHbIX K NPOOOSIbHOW OCW 3nemMeHTa, crieagyet
nposoauTb no CI1 63.13330, npyHMMas B pacyeTHbIX (hOPMyrax reOMETPUYECKNE XapaKTEPUCTUKN CeYEHUS
3nemMeHTa C y4eTOM BHELUHEro apMMpOBaHNS KOMMNO3UTHLIMW MaTepuanamu.

6.7 PacyeTt no gecdopmayusam
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6.7.1 PacueT Xene3obeTOHHbIX 3nemMeHToB no npornbam cnenyet nposoautb no CI1 63.13330 wu
[ononH1TensHo no 6.7.2 n 6.7.3.

6.7.2 lpu pacyeTe YCUIIEHHbIX 3MIEMEHTOB MO MpornGam YMpOLUEeHHbIM CrocoboM B pacyeTHbIX
dhopmMynax reomeTprYecKkme XapakTepuUCTUKM CeYeHnsl anemMeHTa criegyeT onpeaensiTe C y4eTOM BHELLUHEro
apMUpPOBaHUSI KOMMO3WTHLIMM MaTepuanamu, a 3HadyeHne Koah@uLUNeHTa NpUBEAEHUs] BHELLHEN apmaTypbl

K 6eTOHy C'frf npu pacyeTe BbICOTbI CXKaTOWN 30HbI anemMeHTa NPUHMMaTb paBHbIM

By
Ay = —
Eb,red )
6.7.3 KpuBn3Hy yCuneHHbIX 9f1IeEMEHTOB Ha OCHOBE HeNMMHENHOW AedopMaunoHHON Moaenu cnegyet
onpefenaTb M3 peleHus npuBedeHHbIX B 6.3.5-6.3.8 cuctem ypaBHeHun. lNpu 3TOM ANA 3MEMEHTOB C
HOpMarnbHbIMU TpELMHaMW B PaCTAHYTOW 30HE HanpshkeHune B apmaTtype, Nepecekallen TpeLuuHbl,
onpeaensoT no opmyrne

(6.98)

- ANS cTanbHOW apmartypbl:

S Egvgty
s vy (6.99)
1
S0
140,82 (6.100)

rae Egiere - OTHOCUTENbHAsS AedbopMauysi pacTsHyToOW apMaTypbl B CEYEHUM C TPELWHOW cpasy nocne
06pa3oBaHMsA HOpManbHbIX TPELUMWH;

4 - yCpeOHeHHasi oTHocuTeNbHas AecopMaLs pacTsHyToM apMaTypbl, NepecekaroLlen TpeLyHb, B
paccmaTpvBaemoi CTagmmn pacyeTa;

- ANS BHELUHeN apmaTypbl U3 KOMMO3UTHbLIX MaTepuaros:

o Bt
1
£
140,8-%e , (6.102)

rae £k crc - OTHOCMTENbHAS AedopMaLmMs BHELWHEN apMaTypbl B CEYeHUM C TPELUMHOW cpasy nocre
06pa3oBaHns HOPMarbHbIX TPELLMH;
€ f - ycpeaHeHHas oTHocuTenbHas AedopmMaLms BHELHeN apMaTypbl U3 KOMMO3UTHBIX MaTepuasios.

7 XKene3o6eTOHHbIE KOHCTPYKUUM C NpeaBapuUTENbHO HanNpsiXKeHHOW apMaTypoW, yCUIEeHHbIle
BHELWWHUM apMUPOBaHNEM U3 KOMMO3UTHbLIX MaTep1anos

7.1 O6LwKe nonoxeHns

7.1.1 3HadyeHve nNpeaBapuUTENBLHOIO HaMnpsiKeHUs B apMaTtype, pacrofioXeHHOW B pacTSHYTOM npu
aKcnnyaTaumm 30He cevyeHus anemeHTa (OCHOBHOM paboyen apmaTypbl), criegyeT MNpUHMMAaTb pPaBHbIM
NPOEKTHOMY 3HAYeHW0 HaYanbHOrO HanpsKeHUs, CHWXKEHHOMY Ha 3HayeHue MOMHbIX CYyMMapHbIX NOTepb,
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onpegensemoe no CI163.13330.

7.1.2 Tpun onpegeneHun npeaBapuTenbHOrO HanpsXXeHust B apMaType MofHble CyMMapHbIe noTepu
cnegyet npuHumatb He meHee 100 MMMa.

7.1.3 Tpn OTCYTCTBMM MPOEKTHbIX AaHHbIX MpPeABapuUTENbHOE HanpsikeHne B apmaTtype He
YyYUTbIBAIOT.

PacueT no npegenbHbLIM COCTOSAHUSIM NepBOMN FPynnbl

7.2 PacyeT nNo NnpoO4YHOCTU HOpMaJibHbIX Ce€YEeHUIN NOo npeaenbHbIM YCUNUAM
7.21 Tlpn yyeTe HayanbHOrO HaMpPsPKEHHO-AE(OPMUPOBAHHOIO COCTOSIHUA nNpeaBapuTenbHO
HanpsXXeHHbIX n3rmbaemblx anemeHToB B dopmynax (6.1) u (6.2) HayanbHble 3Ha4YEeHUS OTHOCUTENBHOW

. ] . .
Aedopmaumy cTanbHoOW apMaTtypbl £; W OTHOCUTENbHOW AedopmaLun pacTSHYTOW rpaHu 3neMeHTa

:;Ef JonyckaeTcsa onpeaensTs No hopmynam:

Mi—AN e
0 a p=0p
ES:—[EED—XD:I+E5P 7.1
Byt lrag ’ (7.1)
g) :—MU N’JIQUP (h—xy)
% Byl = (7:2)

roe Np n ’E:"I:Ip - ycunume npegBapuUTeribHOro obxartms u ero OQKCLUEHTPUCUTET OTHOCUTEJIbHO LiIeHTPa TAXeCTU
npmnBeaeHHOro nonepeyvyHoro ce4eHna arnemMeHTa;
E_gp - OTHOCUTEJ1bHAaA ,qecbopmau,vm npeaBapuTesibHOro HanpsaXeHna apmMaTtypbl;

M, - narnbarowmii MOMEHT OT (DaKTUYECKON Harpysku, OeiCTBYIOLE Ha KOHCTPYKUMIO Mpu ee
ycuneHum.

3HaveHus Np, 0y, Ay, Lagv xp 8 dopmynax (7.1) u (7.2) cneayet onpeaenstb no CI
63.13330.

(M3meHeHHas pegakums, M3m. Ne 1).

7.2.2 PacyeT no nNpoYHOCTM HOpMaribHbIX CEeYEeHWUA Npu AEWCTBUM U3rMbalolmMx MOMEHTOB creayeT
npoBoauTb No TpeboBaHuAM pasgena 6.2. Npu atom B hopmynax pasgena 6.2 obosHavyeHus nnowagew

cevenuss A;n A, cnepyet oTHoCKTb Kak K HanpsraeMom, Tak W K HEHanpsraeMon apMaTtype, a 3HaueHust
OTHOCUTENbHOW AedopmaLMm NpeaBapuTenbHO HaNPsHKeHHOW apMaTypbl PAaCTAHYTON 30HbI £ ; af ((DopmMyna
(6.15)) NP BLIYUCTIEHUN 3HAYEHUSI TPAHUYHOM BLICOTBI CXATOM 30HbI 6eToHa & p criedyeT onpeensTb Mo
dopmyne
. B R, +400- Csp
.S,ﬂl!‘ E y (73)

&

rae “sp - NpeaBapuTenibHoe HanpshxeHve B apMaType ¢ y4eTom Bcex notepb - Ysp = 0,9;
400 - B MIMa.

7.3 PacyeT no NPpOYHOCTU HOPManNbHbIX CEYeHUN Ha OCHOBEe HeNnnHenHon aedopMaLMOHHOMN
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moaenu

7.3.1 Tpu pacyeTe MO NPOYHOCTM Ha OCHOBE HENWHENHON AedOopMauUMOHHOW MOAENU YCUMUS U
Jecdopmaunmm B cevyeHun, HopmanbHOM K MPOAOMbHOW OCU dneMeHTa, onpefensioT no pasgeny 6.3 wu
AononHUTENbHO No 7.2.2 (pucyHok 10).

PVICyHOK 10 - Pac4yeTHas cxema HOpMaribHOro cevyeHuna npeaBapuTesribHO HanpAXeHHoro Xene3obeToHHOro
anemMeHTa C BHelWHUM apMMnpoBaHMEM N3 KOMMNO3UTHbLIX MaTepunanoB

7.3.2 [1nsa xene300eTOHHbIX 9MEMEHTOB C NPeABapUTENbHO HaNPSXKEHHOW apMaTypon XECTKOCTHbIE
XapakTepucTnkm Dy- (i, J-1,2,3)BypaBHeHusix (6.47)-(6.49) cneayeT onpeaensTts no dopmynam:

Dy = zzﬂbz.zgn.ﬁbum +§ﬂngyﬂgv o +§ﬂﬂz§n£ﬂ-vﬂ- +%ﬂjkz_?"xkﬁ'f .
Dy = zzﬂb!_ggy!.gwb!. +§qu_2%5. Egvg+ ;ﬂﬂzfm vy +%ﬂﬁ2ﬁk5f - (7.5)
Iya = ;Ab:'zbnzby:ﬁb”bi +§A$-ZW-ZWE3\J3 + ;AH-ZSM-ZS_M-EH-\JH- +%ﬂjszxkz_ﬁ:k5f L (76)
Dy = %‘,ﬂbizanﬂb”bi "‘%ﬂgz:y‘gﬁ”g +JZJ{15!.ZSH.EHAJH. +%ﬂﬁzﬁkﬁf L (7.7)
Doz = ;ﬂmgbﬁg&vh +§‘ﬂgzwﬂgvg +§HSJ-ZSF-ESJ-\JSJ- +%ﬂﬁ2ﬁkﬂf . (7.8)
Dig = §ﬂ51-55,v51- +§ﬂg53vg +§ﬂﬂ-5ﬂ-uﬂ- +%ﬂﬂ:_€f |

(7.9)

roe Ay, Z., Esﬂ-, T 4 - MNoWaab, KoopAMHaTLI LEHTPa TSHKECTU i -0 CTEPXKHS HaNpsiraemMon apmaTypbl
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N HanpskeHne B HeM;
2.- OTHOCuTemnbHasa Aedopmaums i-ro CTepXHs Hanpsraemon apmatypbl OT OEWCTBUS BHELUHEN
Harpysku;

E_; - Mogynb ynpyroctu i -ro CTEpXHs HanpsiraeMoil apMatypbl.

7.3.3 3aBUCMMOCTb, CBSI3bIBaAIOLLYIO HANpPsKeHWs1 U OTHOCUTENbHbIE AedopMaunn npegBapuTenbHO
HanpsbKeHHON apMaTypbl criedyeT NpMHMMaTh B BUAE:

Gy = Eyvgley + E.sp:':' , (7.10)

roe E_gp]" OTHOCUTEN1IbHaA /J,eq)opmau,vm npenBapuTesibHOIro HarnpsXXeHuna apmMaTtypbl, onpepgendemas C
y4yeTOM NoTepPb NpeaBapuUTEsibHOIro HanpsaXXeHms.

Pacuyet no npegernibHbIM COCTOAHUAM BTOpOﬁ rpynnbl

7.4 PacyeT no ob6pa3oBaHuUIO TpeLmH
7.4.1 PacyeT npeaBapuTENbHO HanpPsbKeHHbIX M3rnbaembix dremMeHTOB Mo 06pasoBaHuio TPeLUvH
cnegyeT nNpoBoAuTb Mo pasgeny 6.5 n gononHutensHo no 7.4.2 n 7.4.3.

742 Warnbawowmn momeHt M ... npu ob6pasoBaHuM TpewuH cnegyeT onpegensTb Mo
AedopmMaLMOHHON MOZEN - N3 peLleHns CUCTEMbl ypaBHeHWI (6.47)-(6.49) ¢ onpeaeneHneMm XeCTKOCTHbIX
koadpcpuumeHToB no dopmynam (7.4)-(7.9) npu oTHOcUTenbHbIX Aedopmaumsax 6etoHa  Zpf mar Y
pacTsAHYTOW rpaHM 3nemMeHTa OT AENCTBMS BHELUHEW Harpysku, paBHbIX MpeferlbHOMY 3HauYeHuo npwu
pacTsaXeHun g uis . [py 8TOM pacyeTHble XapakTepUCTUKM MaTepuanosB NPUHUMAIOT AN npeaenbHbIX
COCTOSIHUI BTOPOM rpynnbl.

7.4.3 [Ons anemMeHTOB NpPsIMOYrofibHOro, TaBPOBOIMO WM [BYTaBPOBOIMO CEYEHWsl C apmaTypoi,
PacrofiOXeHHON Yy BEpXHEe’W W HWKHel rpaHeil, MOMEHT o0OpasoBaHWs TPELWMH C YYeTOM Heymnpyrux
AecbopMaumin pactsHyToro 6eToHa fonyckaeTcsl onpeaensiTe Mo YNpoLLeHHON MeToauke no goopmMyre

My = R-Elf,serwpf T P’E:ap , (7.11)

roe é'w = El:lp +r- pacCToAHMnE OT TOYKU NMPUNOXeHna ycunna npeaBaputesribHoro obxatus Fno ﬂﬂpOBOIZ
TOYKM, Hanbornee yﬂ,aﬂeHHOVI oT paCTFIHYTOIZ 30HHlI, TpeUJ,VIHOO6pa3OBaHI/Ie KOTOpOVI NPOBEPAIOT,;
EI:Ip - TO XXe, OO0 UeHTpa TAXeCTU NpnBeeHHOro ce4eHuns;

" - pacCToAHME OT LeHTpa TAXeCTU NnpnBegeHHOoro ce4eHna oo Fl,D,pOBOI7I TOYKU

W;‘ed

i (7.12)

B dopmyne (7.11) 3Hak "nnwoc" npuHMMaroT, Korga HanpabfieHus BpalleHUs MOMEHTOB Pé'ﬂp "
BHELUHEro n3rmbaroLlero MoOMeHTa jf NpOTMBOMOSOXHBI; "MUHYC" - KOraa HanpasreHusi CoBnNagaroT.

3HayeHus Wp; , Wyegn A, onpegensior no pasgeny 6.5.

[na npsiMOYronbHbIX CEYEHWA U TaBPOBbIX CEYEHWUN C MONKOW, PacrnonoOXeHHOW B CXaToW 30He,
3Ha4yeHne Wp; npu [OEeWCTBUM MOMEHTa B MIIOCKOCTM OCU CUMMETPUM [OMycKaeTcs Oonpefenstb no
dopmyne (6.91).

(M3meHeHHas pegakums, M3m. Ne 1).
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7.5 PacyeT WMpPUHbI PacKpbITUSA TPELUUH, HOPMaribHbIX K NPOAONIbLHOW OCU 3fieMeHTa

7.5.1 PacyeT WUPWHbI PackpbiTUS TPELLWH, HOPManbHbIX K MPOAOSILHOM OCW 3MeMeHTa, cregyet
nposoauTb no CI1 63.13330, npvHMMasi B pacyeTHbIX 3aBMCUMOCTSX FeOMEeTPUYECKMEe XapaKTepUCTUKM
CevyeHus afieMeHTa C y4eTOM BHELLHErO apMUPOBaHNS KOMMNO3UTHBIMY MaTepuanamu.

7.6 PacyeT no pecdhopmauuam

7.6.1 Pacuyetr xene3obeTOHHbIX 3MEMEHTOB C MNpeABapuUTENbHO HarMpsbKeHHOW apmartypon no
npornbam cnegyet nposoauTtb no CIT 63.13330 ¢ yyeTom ykasaHwn pasgena 6.7 HacTosillero csoja
npaswn.

8 KoHCTpyKTUBHbIE TpeboBaHus

8.1 na obecnevyeHnss 6e30MacHOCTN U 3KCMyaTauUOHHOW MPUTOGHOCTU KOHCTPYKUWA, YCUIEHHbIX
BHELIHUM apMMpOBaHMEM W3 KOMMO3WUTHbIX MaTepuanoB, HeoOXOOUMO BbINOMHATE KOHCTPYKTMBHbIE
TpeboBaHWs, N3NOXEHHbIE B HACTOSALLEM pasferne.

8.2 He ponyckaeTcsi NpsIMOM KOHTaKT YrfieBONIOKHA 3NIEMEHTOB YCWUIEHUSI U CTallbHbIX 31IEMEHTOB
Kene306eTOHHbIX KOHCTPYKLWIA.

8.3 He ponyckaeTcs HaknemBaTb 3NE€MEHTbI YCUMEHNS Ha BHYTPEHHUX yrnax (B MecTax nepecevyeHuns
6anok, CTbIKOB CTEHOK 1 Mook 6anok u ap.).

8.4 Haknewka aneMeHTOB yCUMNEHUSA Ha OCHOBaHME C TpeLLMHaMu WPUHON packpblTns 6onee 0,2 mm
He gonyckaeTcs.

lMpumeyaHne - B aToM cnyyvyae TpelWHbl OOMKHbI ObiTb 3aMHBEKTMPOBAHbI B COOTBETCTBUM C
yKkasaHunamm 8.27.

8.5 I'IepecequMe ANNEMEHTOB YCUIeHunAaA p[onyckaeTtcAa TOJIbKO Mnpu obecneyeHnn nx B3aANMHOIO
cuennieHna nyTem CKrnenBaHuA.

8.6 YCTpOMCTBO CUCTEMbI BHELLIHEr0 apMUPOBAaHUSI U3 MHOTOCMONHBLIX KOMMO3UTHBIX MaTepuarnos Ha
FOPU3OHTAasbHbIX MOBEPXHOCTSAX B MPOAOSIbHOM U NMONEPEYHOM HamnpaBrneHnsx cneayet NpousBOAUTbL NyTEM
nocreaoBaTesibHOro NOCMOMHOrO HakNenmBaHWs 3N1EMEHTOB YCUIMEHUS MOOYEPEaHO B ABYX HaMNpaBreHUsIX.

8.7 Tlpu ycTporictBe 06OMM M XOMYTOB W3 CETOK, XONCTOB W APYruxX TKaHbIX MaTepuarnoB B
nonepeyHoM HamnpasneHun U Npu ux 3armbe 4epes yribl KOHCTPYKUMW Ha yrnax HeobXOoAuMMO BbIMOMHUTL
dackm ¢ gnvHou kateTa He MmeHee 20 MM, Nnbo rantenks ¢ pagnycom He MeHee 20 MM (pucyHok 11).

8.8 JonycTtMMoe 3HadeHue paguyca 3arnda, Npy Haknemnke NaMmMHaTOB MPU YCUITEHUW KPUBOJIMHENHOMN
NMOBEPXHOCTM SNEMEHTOB, creayeT NpMHMMAaTh Mo AaHHbIM NPeanpPUATUS-U3rOTOBUTENS.

a=>2cm R>2cMm

PI/IcyHOK 11 - NopgroTtoBka YyrnoB KOHCTPYKUMK nepe HakrnenBaHmem CeTOK, XOJICTOB U APYTIUX TKaHbIX
mMmaTtepunanoB

8.9 Yucno cnoesB MHOFOCAOMHOIO KOMMO3WUTHOMO MaTepuana CUCTeMbl BHELLHEro apMuMpOBaHMUS
crnefyeT orpaHu4MBaTth B 3aBMCMMOCTM OT CUIlbl CLEMMEHUs] KOMMO3MTHOrO MaTepuana C NMoBEepPXHOCTbHO
GeTOHHOro ocHoBaHus. PekomeHayeMoe YMCho Croes criegyeT NpMHUMaTh: A9 naMmHaTa - He bonee Tpex,
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OnA CETOK, XONICTOB U APYIMX TKaHbIX MaTtepunarnoB - HEe oonee natu.

8.10 LUvpuHy 3neMeHTOB YCUNEHWUsI BHELLUHETO MOMEepeYHOro apmMmpoBaHus Wy cneayeT npuHumarh
He meHee 50 MM u He 6Gonee 600 MM, Lar HaknenWkn B CBETY 3SMEMEHTOB YCWUMEHUS MOMepedHoro
apMUPOBaHUs 5 - He MeHee Wy 1 He Boree MeHbLLero sHaueHns ns: Jy /2 3Wf .

8.11 MakcumanbHoe paccTosiHue B CBETY Mexady 3NeMeHTamMu YCUMEHUS BHELLUHEro MnpogofibHOro
apMUpOBaHUs M3rMbaemoro anemMeHTa &fyay CneayeT NpuHAMaTb He Gonee MeHbLUero 3HaveHus us:

0,27 ; 5k, roe [, - nponeT narnbaeMoro afnemMeHTa Unu yaBOEHHbIV BbINET KOHCOMKW, j - BbiCOTa CeYeHus
n3rnbaemoro anemMeHTa.

8.12 PacctosiHne OT Kpasi anemMeHTa YCUNeHUs BHELUHero NpoAofibHOr0 apMMpoBaHUA A0 BOKOBOM
rpaHn wusrmbaemoro anemeHTa crnegyeT MNpUHMMATbh pPaBHbIM 3HAYEHMIO 3aLMTHOrO Crosi CTanbHOW
apmMaTypbl YCUNMBaeMOoro afnemeHTa, Ho He 6onee 20 mm.

8.13 lNpn ycnneHnn pacTaHyTon 30HbI M3rMbGaemMoro anemeHTa NepBbl CMOW 3NIEMEHTa YCUNeHns B
NpoAOoNbHOM HanpaBfieHWM crefdyeT 3aBOAWUTb B CXKaTyl 30HY (Hepas3pesHble 3NIeMEHTbI) UMK B 30HY, rae
OENCTBYIOLLME YCUNUS HE MPUBOAAT K oOpa3oBaHuio TpelwmH (CBOGOOHO onepTble 3MeMEHThI), a Kaxabln
nocneayoLwunin cnowv cnegyet obpesaTb He bnvxe 150 Mm obpe3a npeablgyLLero cnos (pUcyHok 12).

OnemMeHTbl ycuneHmna OOJDKHbI ObITb 3aBedeHbl 3a HOpMalibHOE K HpOﬂ,OﬂbHOVI ocun ycunmBaemoro
3fieMeHTa ce4yeHune, B KOTOPOM UX YYUTbIBAKOT C pacHETHbIM COMPOTUBIIEHNEM Rj' , Ha OJNNHY, MM, He
MEeHbLUYH, YeEM:

_ |nEgty

Iy =
T R ®.1)

HO He MeHee, YeM Ha 100 Mm - Npy NpoYHOCTN 6EeTOHa OCHOBaHUA Ha cxaTue bonee 25 Mla, 1 Ha 150 mMm -
npu NpoyHocTn 6eToHa meHee 25 Mla.

MapameTpbl hopmynbl (8.1) - 6e3pasmepHbie BENUYMHBI, KDOME YMCIIOBOTO 3HAYEHUsI f-_f - B MM.
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150 150 150 150 180 180

a - cB0OOAHO ONepThIN ANEMEHT; 6 - Hepa3pe3HoW 3NeMeHT
PucyHok 12 - YcuneHue pacTaHyTOW 30HbI 3feMeHTa

8.14 ,D,J'IFI obecneyeHns AHKEepPOBKN 3J1eMEHTOB yCUIneHna nonyckaeTcA yCTpOVICTBO AOONOJNTHUTENTbHbIX
MeXaHU4eCcKknx erI'IJ'IeHI/IVI CTanbHbIMW NNacTtuHamMmu, 3aBeeHune JamMnHaToB, XOJICTOB, CETOK U Apyrux
TKaHbIX MaTepuanos B Nasbl B OeToHe, yCTpOVICTBO XUMUNYECKNX aHKEepPOB.

8.15 lpn ycuneHmnm HoOpMarnbHbIX CEeYEHUMA M3 pacdeTa Mno M3rvbarumM MOMEHTaM 30Hbl, rae
[eiicTBylolas pacyeTHas nornepevHas cuna npesbilwaeT 2/3 )y , KOHUbI 3MEMEHTOB YCUMeHUs B

npogosibHOM HanpaBreHnn Ona npegorTeBpalleHna  OTCroeHuAa cneayet aHKepoBaTb MpuknemBaHnem
TPEXCTOPOHHUX XOMYTOB UK CNNOLUHbIM O6eprIBaHl/IeM B nonepe4yHOM HanpaBJlieHUW.

8.16 [OnuHy HaxnecTkm nNpu cpawnBaHUN INEMEHTOB YCWMEHUS MO ANvHE B NPOAOSNbHOM
HanpaBneHUn Unu Npu yCTponcTBe obonmM crefyeT NPUHUMATL MO yKazaHUsM NpeanpusaTua-u3roToBUTenNs
unu onpepensAtb McnbiTaHnsiMu. [py 9TOM Npu yCTPOMCTBE OOOMM ANWHY HaXNECTKU peKoMeHayeTcs
NPUHUMAaTb He MeHee, Yem 150 mm.

Ons O[HOHanpaB/1IeHHO apMMUPOBAaHHbLIX 3JIEMEeHTOB YCUINeHUA cpalluBaHue cneayet npoBoaunTb
TOJ1bKO B HanpaslieHNUN apMUPOBaAHUA 3J1eMeHTa yCUneHun4.

Haxnectkn crnegyet pacnonaratb "Bpas3bexky" W KpOMe TOro Ansd 3fEMEHTOB YCWIEHUS B
npoaoJsibHOM HanpasJleHUU - B 30HaxX C HAaMMeHbLLMMUN yCUnnamMmm B KOMNO3UTHOM MaTepuane.

NcnbitaHus obpasLoB € y4acTKOM CTblka 9NIEMEHTOB YCWUNEeHUs No AnvHe crnegyeT BbIMOMHATL Mo
rOCT 25.601.

[nvHa HaxnecTkn OormkHa obecneynBaTb NPOYHOCTb Ce4YeHUA INNEMEHTOB YCUIIEHUA CO CTbIKOM He
HWXe NPOo4YHOCTU CeHYeHNA 0e3 cTblKa.

8.17 TllonepeyHble XOMyTbl criegyeT HaknemBaTb MOBEPX MNPOAOSBLHOMO afieMeHTa YCUneHus.
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BepTukanbHble nonepeyvHble XOMYTbl CreayeT BbIMOMHATbL U3 LEeNbHOro OTpe3ka 3rfeMeHTa YCuIeHus
(pucyHok 13), HaKMOHHbIE MOMepeyYHble XOMYThl - U3 [ABYX OTPE3KOB, CTbIKYEMbIX Ha HUXHEN MOBEpPXHOCTH
6anku (pebpa 6anku) (pucyHok 14).

8.18 lNpu ycuneHnn HopmarbHbIX CeYeHUn n3rnbaemblx 0anoOYHbIX KOHCTPYKLUA U PeBdPUCTbIX NAnT
CETKW, XOMCTbl M ApyrMe TKaHble Mmartepuwanbl Ans ynydlweHus UX aHKepoBKUM W NpeaoTBpalleHus
OTCranBaHus 3alUMTHOrO crnosi 6eToHa pekomeHayeTcs 3armbaTbe Ha GokoBble noBepxHocTu bankum Ha 100
MM (pucyHok 15).

8.19 Cxemy ycuneHus XeCTKMUX y3NoB KOHCTPYKLUIN pEKOMEHAYETCHA MPUHUMAaTb COrNacHO PUCYHKY 16.

8.20 MMpu ycuneHun nnut, mM3rmbaembiXx B ABYX HanpaBfeHusX, BHayane criegyet npukrneuMsaTb
3NEeMEHTbl YCUINEeHWs BAOSNb OSIMHHOW CTOPOHbI NnuTbl (PUCYHOK 17). 3nemMeHTbl ycuneHwus cnegyet
NPUHUMATb 13 OQHOHAaMNPaBMeHHbIX NaMUHATOB, CETOK, XOSICTOB M APYrNX TKaHbIX MaTepuanos.

8.21 [1na KOHCTPYKUUK, IKCNITyaTUpyeMbIX B YCIIOBUAX NEPEMEHHON BMAXXHOCTU, 3N1EMEHTbI BHELUHErO
apMUpPOBaHMS OOMKHbI ObITb BbIMNOSIHEHLI TakMM 0Opas3om, 4TOOblI 0bGecneunTb BO3MOXHOCTb MUrpaumm
napoB Bnaru 13 tena 6etoHa.

8.22 TMpwn ycuneHnn KOHCTPYKUWUIA, 3KCMIyaTMpyeMbIX B YCIOBMSX MOCTOSIHHOW BMNAXHOCTU (BHYTpU
nomeLLeHns), OONYyCKaeTCa HakneumBaHve NamuHaToB, CETOK, XONICTOB M OPYrMX TKaHbIX MaTepuarnoB Mo
BCEWN NOBEPXHOCTN OCHOBAHMWSI.

Mpu aTOM 06ONMBI KONOHH creayeT pacnonaratb He 6rke 20 MM A0 NepPeKpbITUS.

8.23 lMpu ycuneHnn cxaTtbiX KOHCTPYKUWWA MyTeM yCTponmcTBa OBOMM B MonepeyHoM HanpasrieHuu
06oViMbl crieayeT ycTaHaBNMBaTh MO BCEN BbICOTE KOHCTPYKLUNA.

OGoliMbl KOFNIOHH pekoMeHAYeTCsl yCTpanBaTb HENPEPLIBHO MO BCEW ANMHE KOMOHH (pucyHok 18a) unu
C paspbiBaMu MNo BbICOTE (pUCYHOK 180).

A

Hanpogtenue
HPMKAMKY

Xomym

e pr k‘m‘, ., Xosym
— ]

Doplanmathistd SAesetin
AMEIIESD QPMUPORANNR

PI/IcyHOK 13 - Cxema YCTaHOBKM BEPTUKAIIbHbIX XOMYTOB B 0anouYHbIX KOHCTPYKLUUNAX
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PucyHok 14 - Cxema yCTaHOBKWM HaKMOHHbIX XOMYTOB B BanoYHbIX KOHCTPYKLMAX
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PucyHok 15 - Cxema yCcTaHOBKW XOICTOB, CETOK U APYruX TKaHbIX MaTepuanoB Ha 6anoyHble KOHCTPYKUMK
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PucyHok 16 - Cxema aHKepOBKMN CETOK, XONCTOB U APYrMX TKaHbIX MaTtepunanos
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PucyHok 17 - Cxema pacrnonoxeHusi 3NeMeHTOB YCUIEeHNs], n3rnbaembix B ABYX HanpasreHUsX nauTt
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PucyHok 18 - Cnocobbl ycuneHusi KonoHH obonmamm

8.24 OcHoOBaHMEe yCWNMBAEMOM KOHCTPYKUUM [OMDKHO COOTBETCTBOBaTb TpeboBaHWsIM MO
NMNOCKOCTHOCTW (HEPOBHOCTbL MOBEPXHOCTU HE OOSMKHA npeBbiwaTe 5 Mm Ha 6a3e 2 m unu 1 mm Ha 6ase 0,3
M); HE NMeTb AedEKTOB 1 3arpA3HEHNN.

8.25 Ouuctky NOBEPXHOCTM OCHOBaHUA criegyeT NpoBOAWUTb MECKOCTPynHom obpaboTtkon unm
06paboTKor MeTannM4yeckummn LWeTkaMmu C MOCMeaylowen BbICOKOHANOPHOM MNPOMbIBKOW BOAOW (nog
JasneHveMm He MeHee 1,0 Mla).

8.26 lNpu HanuuuMm paspylleHust (OTCNoeHusl) 3alMTHOro cros 6eToHa OOHaXeHHyk apmartypy
criegyeT OYNCTMTb OT MPOAYKTOB KOppo3un, obpaboTatb ee npeobpa3oBatenemM pXaByUuHbl U NpaiMepHbIM
COCTaBOM M MOCIie 3TOr0 BOCCTAHOBUTL 3aLUUTHBIN cio 6eToHa PEMOHTHBIMU CMECSIMU.

8.27 TpelmHbl ¢ packpbiTvem 6onee 0,2 MM cregyeT 3aMHbEKTUPOBATb HU3KOBA3KMM COCTaBOM Ha
OCHOBE 9MOKCMAHbIX CMOJ, TPEelMHbl C MEHbLUMM packpbiTUeM [OMNyckaeTcs 3aTupaTb PEMOHTHbIMM
CMeCcsiMU.

8.28 B cnyyae HeCOOTBETCTBUS MOBEPXHOCTU OCHOBaHWs TpeboBaHusiM 8.24 MO MIOCKOCTHOCTH,
Yy4YacTKM NMOBEPXHOCTU CreAyEeT BbIPOBHSATb C MPUMEHEHNEM PEMOHTHBLIX CMECEN.

8.29 Menkne aedekTbl (CKOMbl, pakoBWHbI, yrinybneHns 4o 5 Mm) crieqyeT yCTpaHsiTb C NPUMEHEHWEM
PEMOHTHbIX cMecel NMBO COCTaBOB HA OCHOBE AMOKCUAHBIX CMON C HanonHWTeneM (MonoTbiM KBapLEeBbIM
neckoMm), KpynHble AedeKTbl - C NPUMEHEHNEM PEMOHTHBIX CMECEN.

8.30 lNepen HaHeceHMeM Ha OCHOBaHWE MEPBOro CNos agre3vBa MOBEPXHOCTb OCHOBAHWUA criegyeT
NPOAYTb CXKaTbIM BO34YXOM.

3anpelyaeTcs HaHOCUTb aare3nBbl Ha 3aMep3LUne UMM MOKPbIE MOBEPXHOCTM OCHOBAHWSI.
8.31 YcTaHOBKY CUCTEMbl BHELLHEro apMMPOBaHNSA M3 KOMMNO3UTHbLIX MaTepuanoB criedyeT BbINOSHATb
npu TeMnepaTtype okpyxatowen cpebl B gnanasoHe ot 5°C go 35°C npu TemnepaType 6eToHa OCHOBaHUS

Bbilwe 5°C 1 BbllWe TemnepaTypbl TO4kM pockl Ha 3°C.

8.32 locne YKNaakyu nocregHero criod 3J1IeMeHTOB YCUINeHUA Ha KMX NOBEPXHOCTb LOOJDKEeH ObITb
HaHeceH crnow aaresuea.

8.33 Bpem4a BbigepKKM ONA OTBEPXAEHUA aare3avBoOB criegyeT NpuHMMaTbh He MeHee 24 4acoB npu
TemnepaType Bbiwe 20°C 1 He MmeHee 36 yacoB npu TemnepaType oT 5°C go 20°C.
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8.34 AnropuTM BbINOMHEHMS1 paboT MO YCUMEHUIO UMM  BOCCTAHOBIIEHUIO >Kene306eTOHHbIX

KOHCprKLI,I/Il71 BHELWHNM apMMUpoBaHNEM N3 KOMMNO3UTHbLIX MaTepunanoB npuBeaeH B NPUNoXeHnn b.

MpunoxeHne A

OCHOBHble 6yKBeHHble 0603Ha4YeHusA

Ycunusa ot BHELWHNX Harpy3oK 1 BO3AENCTBUIN B NONEPEYHOM CeYEHUM AfIeMEHTa
A - nsrmbaroLwmin MOMEHT;

27 - npogonbHas cuna;

{’ - nonepeyHas cuna.

R-EJ,n
R.E;, R&,ser
Rbf,n
R,E;f, R-Ezlf,.ser
Rs ) Rs,ser
st
Rsc
1)
Es
Ep0 . Spld
250
o) F o) Fa
= i = 5
E p
£l

XapakTepucTuku matepuanos

- HOpMaTuBHOE conpoTuneneHmne OeToHa OCEBOMY CXaTuio;

- pacyeTHble COMPOTMBMEHNS GeToOHa OCEeBOMY CXaTwuio Ans npefernbHbIX COCTOSHWN
COOTBETCTBEHHO NEPBON 1 BTOPOW rpyn;

- HOpMaTuBHOE conpoTuneneHmne OeToHa OCEeBOMY PACTAXKEHUIO;

pacyeTHble COMPOTUBNEHUSs GeToHa OCeBOMY PacTsKeHUIO ANs  NpefenbHbIX
COCTOSIHUIA COOTBETCTBEHHO MEepPBOM 1 BTOPOK rpynm;

- pacyeTHble COMPOTUBMEHUS CTanbHOM apMaTypbl PaCTSHKEHUIO AN MNpeaernbHbIX
COCTOSIHUIA COOTBETCTBEHHO MEepPBOM 1 BTOPOK rpynm;

- pacyeTHOEe COnpOTUBIIEHME NOMNEPEYHON CTanbHOM apMaTypbl PACTSXKEHUIO;

- pacyeTHOe COMpPOTUBIIEHNE CTaNbHON apMaTypbl CXXaTUI0 AN NpeAerbHbIX COCTOSHUM
nepBoW rpynnbl;

- HavanbHbIN MOAyIb ynpyroctum beToHa Npu CXaTun N pacTaXXeHUU;

- MOAYSb YMPYrocTh CTanbHOW apmaTypbl;

- npefgenbHble OTHOCUTENbHblE  AedopmMaunm GeToHa

pPaBHOMEPHOM OCEBOM CXaTun N OCEBOM PACTAXEHUN;

COOTBETCTBEHHO NpU
- OTHOCUTENbHbIE ,qecbopmau,mw cTanbHoOn apMaTtypbl Npu Hanpsa>xeHnn, paBHOM R.S )
- HOpMaTnBHOE N pacyeTHoe 3Ha4YeHnAa Moayna ynpyroct KOMNo3UTHOro Martepuana,;
- HOpMaTBHOE U pacyeTHOe CONMpOoTUBIEHNA PACTAXEHUIO KOMMNO3UTHOIO Matepuana,

- pac4yeTHOe 3HadeHue CconpoTUBIIEHNA KOMMO3UTHOIO MaTtepuana pacTaXeHuto npu
pacyeTe Npo4YHOCTHU CEeYEeHUN, HAKMOHHbIX K I'IpO,ELOJ'IbHOVI OCU anemMeHTa,

- pacyeTHOe 3HayeHue npedenbHbIX OTHOCUTESbHbLIX AedopMaunii  KOMMO3UTHOMO
maTtepuana npu pacTskeHuu.
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reOMeTpM‘-IeCKMe XapaKTePUCTUKN

- LMpWHA NPSIMOYrOflbHOrO CeyYeHus; WwupuHa pebpa TaBpoOBOro M [ABYTaBPOBOro
CEYEeHUI;

- LUMPWHA MOJKM TaBpOBOro M ABYTaBPOBOrO CEYEHU COOTBETCTBEHHO B PacTAHYTOW U
cXXaToun 30Hax;

- BbICOTa NPSIMOYTrOfIbHOIO, TABPOBOIO Y [BYTaBPOBOIO CEYEHWUN;

- BblCOTa MOMKN TaBpOBOro M ABYTaBPOBOrO CEYEHUI COOTBETCTBEHHO B PaCTAHYTOM 1
cXXaToun 30Hax;

- paccTosiHMe OT paBHOAEWCTBYIOLLEN YCUMUA B NPOAOSIbHON CTarnbHOM apmaType Ao
Onvxanwen rpaHn ceveHus;

- paboyasi BbICOTa CEYEHMS], paBHasi COOTBETCTBEHHO # —g U B — 2';

- BbICOTa CXXaToW 30HbI OETOHA;

X
- OTHOCUTENbHas BbICOTa CXXaToW 30HbI 6eTOHa, paBHadA 'EQU )

- pacCToaHne Mmexay xomytamu, nsmepeHHoe no OrinHe areMeHTa;

- BKCLLEHTPUCUTET NPOAOSbHON CUMbl i OTHOCUTENbHO LIEHTPA TSXKECTU NPUBEOEHHOTO
ceyeHus, onpegensembll ¢ y4eTOM ykasaHun 4.2.6;

- pacCTosiHMSI OT TOYKM MPUIIOXEHUS] MPOAOSbHOW cwunbl M OO paBHOAENCTBYHOLEN
yCWUnnin B apMaType COOTBETCTBEHHO S 1 5';

- NAoWaan ceveHust NpoaosibHON CTanbHOM apMaTypbl COOTBETCTBEHHO S 1 5';

- nnowaae Bcero 6eToHa B NornepeYyHoOM CeHeHnH;

- nnowaab cevyeHnsa 6eToHa CXKaTol 30HbI;
- nnowaab ceveHns 6eToHa pacTSHYTOM 30Hbl;
- nnowaab NPUBEAEHHOIo CEYEHUS NIEMEHTA;

- MOMEHT WHepuMM NPUBEOEHHOrO CeYeHUsl dremMeHTa OTHOCUTENbHO €ero LeHTpa
TAXECTY;

- nnowagb cevyeHuns I'IpO,ElOJ'IbHOIZ apMaTypbl N3 KOMNO3UTHOIo MatTepuana;
- nnouwaab ce4vYeHnda nonepeyHoro xomyTta n3 KOMNo3UMTHOro mMmatepuana,

- MOMEHT COMPOTUBIIEHUS CEYEHNS ANeMeHTa ANS KpanHero pacTaHyTOro BOMOKHa;
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- BbICOTa HaKIenKN nonepeyHoro XOMyTa M3 KOMNO3UTHOIO MaTtepuana.

Mpunoxexne b

A.ﬂl'OpVITM BbINOJIHEHNA p860T no yCUiieHuno unn BocCtaHoBII€HUo Xene3obeTOHHbIX KOHCprKLWIﬁ
BHELWHUM apMMnpoBaHuemM U3 KOMNO3UTHbIX MaTepnanosB

~{ Moarotoska nosepxxocn |

Ynanenwe paspylieHHore BeToHa U 3arpRIHEHWA, NnpuiaHue
LLIePOXOBATOCTH NOBEPXHOCTH, CrNAXWBAHKWE YO 1 oBecnbinuBaHne

Berot]

KoHTpons ka4ecTaa NOBEPXHOCTU: KOTE3WOHHAR NPOYHOCTL, BNAKHOCTL
HaNUYMe HEPOBHOCTEH, TPELUMH M NPHIHAKDB KOPPO3NUK

—{METEPHEHH ANA CACTEMEl BHELUHEND apMHPOBaHUA W3 KOMNOSHTHBIX HHTEPHEHO_B]

0/rOTOBKA W OYACTKA NOBEPXHOCTU MaTepuanal

3aroTOBKA NO pa3Mepy W NPOBEDKA HANWYUA fedexTon)

— YcuneHHe KOMNOIWTHLIMKA MaTEpHaANaMM |

— Hanecenwe agreavnsa Ha BeTon|

— HaneceHduwe agreawsa Ha namwHatsl|
——{ YCTaHOBKa 3NEMEHTOR YCHNEHMA]

""‘_‘lCETKH, XONCThl W ADYIHE THEHLIS HaTﬂpl'laﬂblf

—— HaHeceHwe rpyHTOBKW WM LUNAKNEsk |

F— HareceHve cMonbl HW3KOW BAIKOCTM (NpaiiMepHbli cnoi)|

] YcTaHoBKa XONCTOR, CETOK M APYTMX TKaHBLIX MaTEpUanos)
L {FponuTka MaTepnana yCWreHnA (NOKPBIBAMOLLIAR CNoW) |

— KonTpons kauectaa pabor (nepen, Bo BpemA M Nocne ux BbinonHedun)|

KauecTeo npumeHaemblx MaTEPHanos (CTAHgapTHEIA TECT MaTEpWanos CMCTEMBI
BHELWHEro apMyupoBaHva

KonTponb ycnoeuwit paGot (npouHocTe 6&ToHa, HEPOBHOCTM, YCNOBUA
OKpyMaLWeR cpeas 1 T.40.)

KoHTporb ka4ecTBa BO BPEMA W NOCNE BLINONHEHWA paboT (HanpaeneHwe
3pMWPOBaHVA, NONOXEHWE, pa3Mep, HEPOBHOCTMW, 8ATeINA, HanW4YHe NYCToT,

~|OTaenoyHbie paboTkl (no HeobxoaumocTw)|

Lﬁum‘a OT BOSEACTBMA NOBLILLEHHEIX TEMIEPATYR, OTKPBITOrD NNAMEHN,
yNsTPAhHONETOBOID NINYYEHHSA

YK 624.012.45:678-419.8 OKC 91.080.040

47



KntoueBble cnoea: KOHCTPYKUUN, yCUneHne, KOMno3nTHble Matepuanbl, pacdeT no npo4YHOCTU, pacyeT no
TpeLIJ,VIHOCTOIhKOCTIA

(M3meHeHHas pegakums, Mam. Ne 1).
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