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MpeancnoBue
Llenu v npmHumnbl ctangaptnsauumn B Poccuiickon ®epepaunn yctaHoBneHsl degepanbHbiM 3aKOHOM
oT 27 pekabps 2002 r. N 184-d3 "O TexHM4ecKOM perynupoBaHun", a npasuna paspaboTku -
noctaHoeneHuem [lpaeutensctBa Poccuiickon ®epepaumm ot 19 Hos6ps 2008 r. N 858 "O nopsake
pa3paboTKku 1 yTBEPXXAEHUS CBOAOB NpaBun”.

CBepeHuA o csBofe npaBun
1 UCMNOJIHUTENDb - OAO "BHUWI nm.B.E.BeaeHeesa"
2 BHECEH TexHu4yeckum komuTeToM no ctangaptmnsaumm TK 465 "Ctpoutenscteo”

3 TOOrOTOBJIEH «k vy BepxaeHutio [denapTaMeHTOM  apxXuTeKTypbl, CTpouTenscTBa W
rpagoCTPOUTENBHON MONUTUKM

4 YTBEPXOEH npukazom MuHuCTepcTBa pervoHanbHOro passutus Poccuinickon dPegepaumm
(MuHperunoH Poccuu) ot 29 gekabpsa 2011 r. N 635/13 v BBeaeH B genctaume ¢ 01 aHBapsa 2013 r.

5 BAPEMMCTPUPOBAH ®epgepanbHbiM areHTCTBOM MO TEXHUYECKOMY PEerynupoBaHuio U
meTponormn  (PocctaHgapt). [lepecmotp CI 41.13330.2011 "CHwull 2.06.08-87 bBeToHHbIE 1
Xene3obeToHHbIE KOHCTPYKLMU TMAPOTEXHUYECKMX COOPY>KEHNI"

UHpopmayusi 06 usmeHeHUsIX K Hacmosiuwiemy ceody rnpasusn nybnukyemcsi 8 exe200Ho uzdagaeMoMm
UHbopmayuoHHOM yka3amerne "HayuoHarnbHble cmaHdapmbl", a meKkcm U3MeHeHul U [onpasok - 8
exemecsiHHO u3dasaeMbiX UHGOPMaUUOHHbIX ykazamernsx "HauuoHanbHble cmaHOapmel”. B crnydae
rnepecmMompa (3aMeHbl) UU OMMEHbI Hacmoswea2o ceoda rpasusi coomeemcmesyrujee yeedoMreHUE
6ydem onybnukoeaHo 8 exemecs4yHO u3dasaeMoM UHHOPMaUUOHHOM ykazamerne "HauyuoHarbHble
cmaHOapmebl". Coomeemcmeytoulasi UHpopmauus, yeeOoMreHUe U MmeKcmbl pas3Mewjaromcsi makxe 8
UHGbopmayUoHHOU cucmeme obu,e20 rnonb308aHuUst - Ha oguyuarbHOM catime paspabomyuka (MuHpeauoH
Poccuu) 8 cemu lHmepHem

BHECEHO W3awmeHenne N 1, yTBepxaeHHOe M BBegeHHOe B Aenctsue npukasoMm MwumHucTepcTBa
CTPOUTENbCTBA M XWUMMLHO-KOMMYHanbHOro xosancrea Poccuiickon ®egepaumm ot 28 Hoabps 2018 r. N
764/np ¢ 29.05.2019

M3meHeHune N 1 BHeceHo usrotosutenem 6asbl AaHHbIX No TekcTy M.: CtangaptuHdopm, 2019 rog
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BeeaeHue
HacTtosiwun ceog npaBun sBNsieTCs akTyanuanpoBaHHow pegakunen CHul 2.06.08-87 "BeToHHbIe 1
Kene3obeTOHHbIE  KOHCTPYKLUMW  FMOPOTEXHUYECKUX coopyxeHun". OcHoBaHveM Aans  pas3paboTku
HOpMaTUBHOIO AOKyMeHTa siensietcs ®egepanbHbinn 3akoH oT 30 gekabpsa 2009 r. N 384-93 "TexHuueckui
pernameHT 0 6e30NacHOCTM 30aHUIN U COOPYXKEHNR".

AkTyanusvmpoBaHHas pegakumss CHull  2.06.08-87 paspabotaHa OTKpbITbIM  AKLMOHEPHBIM
Obuwectsom "BHUUI um.B.E.BegeHeesa" (kaHa. TexH. Hayk A.l.[Nak - pykoBoaMTenb TEMbI, AOKTOPa TEXH.
Hayk E.H.BenneHawnp, B.b.Mmaroscknin, B.6.Cynakos).

1 O6nacTtb npumeHeHuUs
Hactoswuin cBog npaBwuil  pacnpocTpaHsieTcss Ha  MPOEKTUPOBaHWE BHOBb  CTPOSILLMXCS,
PEKOHCTPYMPYEMBIX U PEMOHTUPYEMbIX PEYHBLIX 1 MOPCKUX BETOHHBIX U Kene306eTOHHbIX FrMOPOTEXHUYECKMX
COOPY)XEHMI BCEX KMACCOB, BXOASLMX B COCTaB 3HEPreTMYecKUX U BOOHO-TPaHCMOPTHLIX FMOPOY3IioB;
COOpPYXEHWI Anst 60pbObl C HABOAHEHUSIMU M 3aLLUTLI TEPPUTOPUM OT 3aTONNEHUS U NOATOMNMEHNS; @ Takke
OOIMKEH MCNONb30BaTbCS MPU PacyYETHON OLIEHKE COCTOSIHMSI 3KCNIyaTUPYEMbIX COOPYXKEHMWI (B TOM Yuche C
YYETOM JaHHbIX HaTypHbIX HabroaeHun n obenegoBaHuii.

B npoektax coopyxeHun, npegHasHayeHHbIX Onsi CTPOUTENbCTBA B CEWCMUYECKMX panioHax, B
CeBepHON CTPOUTENbHO-KNMMATUYECKOWN 30HE, B panioHax pacrnpoCcTpaHeHUs npocagoyHbIX, Habyxatowmx 1
cnabbix nNo  (PUINKO-MEXaHWYECKMM CBOWCTBAM T[PYHTOB, [OSPKHbI cOOMNoaaTtbCsl  OOMOMHUTENbHbIE
TpeboBaHus, NpeabsBrsseMble K TaKMM COOPY>XEHUAM COOTBETCTBYOLLMMN HOPMATUBHBIMWU JOKYMEHTaAMM.

2 HopmaTuBHbIe CCbISIKK

B HacToswweM cBoae npasun NCNonNb3oBaHbl HOPMAaTUBHBIE CChIMKU Ha criefyoLlme AOKYMEHThI:

FOCT 18105-2010 BeToHbl. NMpaBuna KOHTPOS U OLEHKM NPOYHOCTH

FOCT 26633-2015 BeToHbI TSXenble U Mefnko3epHUCTble. TEXHNUYECKME YCINOBUS

CI128.13330.2017 "CHwuI1 2.03.11-85 3awmTa cTponUTENbHbIX KOHCTPYKLMIA OT KOppo3nun™

CI140.13330.2012 "CHwuI1 2.06.06-85 NMnoTuHbl 6€eTOHHBbIE N Xene306eTOHHbIE"

CIT 58.13330.2012 "CHuI 33-01-2003 MNmppoTexHunyeckue coopyxeHusi. OCHOBHbIE MonoxeHusa" (c
nameHeHvem N 1)

CIlN 63.13330.2012 "CHull 52-01-2003 BeToHHble M >Xene3obeTOHHble KOHCTPYKUMU. OCHOBHble
nonoxeHns" (¢ nameHeHuammn N 1-3)

CIM 131.13330.2012 "CHwI1 23-01-99* CtpoutenbHasa knumatonorusa" (¢ nsameHenvamu N 1, 2)

CI 357.1325800.2017 KoHcTpyKUumMM BETOHHbIE TMAPOTEXHUYECKMX COOPYXEHU. MpaBunia npnuemMkun un
npoussoacTea paboT

MpumeyaHwue - MNMpu NoNb30BaHWM HACTOSALLMM CBOLOM MpaBwn Lenecoobpa3Ho NpoBepuTb OeNCTBUE
CCbINTOYHbIX JOKYMEHTOB B MHOPMAaLMOHHON cucTeMEe OOLLEro nonb3oBaHWst - Ha oduUManbHOM canTe
befepanbHOro opraHa MCMNOMHUTENbHOW BnacTn B cdepe craHaaptusauuu B cetu WHTepHeT unu no
€XerogHomy MHOpMaUNOHHOMY yKkasaTento "HauuoHanbHble cTaHgapTbl”, KOTOpbIM OMNyGrvkoBaH Mo
COCTOSIHMIO Ha 1 sHBaps TeKylwero roga, M Mo BbiMyCKaM €XeMeCA4YHOro MHEOPMaLUMOHHOro ykasaTtens
"HaunoHanbHble cTaHgapThl" 3a Tekywun rod. Ecnv 3ameHeH CCbINOYHbIA JOKYMEHT, Ha KOTOpbIM AaHa
HeJaTUpOBaHHAasA CCblfika, TO PEKOMEHAYeTCs MCMONb30BaTb AEWCTBYIOLLYIO BEPCUMI0 3TOr0 OOKYMeHTa C
Yy4eTOM BCEX BHECEHHbIX B JAHHYI BEPCUI0 U3MEHEHUN. Ecnn 3amMeHeH CCbINOYHbIA JOKYMEHT, Ha KOTOPbLIN
AaHa JaTupoBaHHasA CCblfKa, TO PEKOMeHOYyeTCH UCMOoMb3oBaTb BEPCUIO 3TOr0 AOKYMEHTa C ykasaHHbIM
BbiLLE roA0M yTBepXaeHus (NpuHaTUs). Ecnu nocne yTeepxXxaeHUsa HacTosLwero ceoa npasui B CCbINOYHbIN
JOKYMEHT, Ha KOTOpbIV JaHa AaTMpoBaHHAas CCbifika, BHECEHO M3MEHEeHUe, 3aTparmeatoLLee NnonoxeHne, Ha
KOTOpOE [laHa CCblIfika, TO 3TO NOJSIOKEHNE PEKOMEHAYETCS NPUMEHATL 6e3 yyeTa AaHHOro u3meHeHus. Ecnn
CCbINTOYHbIA  JOKYMEHT OTMEeHeH 06e3 3ameHbl, TO TOSfIoKEeHWe, B KOTOPOM [JaHa CCbifika Ha Hero,
pekoMeHayeTCs NPUMEHSATbL B YacTu, He 3aTparnBatoLlen a1y cebinky. CeegeHus o 4encTBmMM CBOLOB NpaBusi
uenecoobpasHo NpoBepuTb B PeaepanbHoM MHGOOpMaLMOHHOM hoHAE CTaHO4apPTOB.

(N3meHeHHas pegakuus, Mam. N 1).
3 TepmuHbI M onpeaeneHus
[ns uenen HacTosLWero ceoAa npasuIl UCMOMb3YTCH Creayowmne TePMUHBLI U onpeaeneHus:

3.1 GeToHHas KOHCTPYKLUUA: KOHCprKLI,I/IFl, BbIMONMHEHHaA wn3 OGeToHa 6e3 apmMaTtypbl unn cC
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HeGOoMbLWNUM KONMYECTBOM apMaTtypbil, yCTaHOB.I'IeHHOI7I N0 KOHCTPYKTUBHbIM COOﬁpaM(eHMHM; pac4yeTHble
ycunnuma ot COBCTBEHHOrO BEca W BHELUHUX Harpy3ok wu BO3OENCTBUA B OETOHHOW KOHCTPYKLUKN
BOCNpUHMMaKoTCA 6eToHOM.

3.2 Kene3o6eTOHHasi KOHCTPYKUMs: KOHCTpyKUUs, BbINONHEHHas U3 GeToHa U pabo4yeit cTanbHoOM
apmaTypbl; pacyeTHble ycunuMsi OT COBCTBEHHOrO Beca W BHEWHUX HarpysoK W BO3AEWCTBUIA B
’kene3o6eTOHHONM KOHCTPYKLUMU BOCNPUHMMAtOTCS 6eTOHOM 1 paGoyeit apmaTypoil.

3.3 cTanexene3obeToOHHasi KOHCTPYKUMA: KOHCTpykuusi, BbiMornHeHHas M3 6eToHa, pabouen
CTEPXXHEBOW apMaTypbl U paboyen apmaTypbl U3 NIMCTOBOrO NpokaTta; pacyeTHble YCUnuns oT COOCTBEHHOIO
BeCa M BHELUHUX HaArpy3ok W BO3AEWCTBUMN B cCTanexene3obeTOHHOW KOHCTPYKLUMU BOCMPUHUMAOTCS
B6eToHOM 1 paboyen CTep>XHEBOW 1 NMNCTOBON apMaTypoun.

3.4 ctanebeToHHas KOHCTPyKUuA: KOHCTPyKUMs, BbiNONHEHHast u3 6eTtoHa n BHelHen pabouyen
apMaTypbl M3 NMCTOBOrO MpoKaTa; pacHeTHble YCUNUSA OT COOCTBEHHOIO BeCa M BHELUHWUX Harpy3ok wu
BO30EeNCTBUN B cTanebeToOHHON KOHCTPYKLUMM BOCMPUHUMAOTCS 6ETOHOM 1 MMCTOBOKW apMaTypon.

(N3meHeHHas pegakuusa, Mam. N 1).

3.5 HapgexHocTb: CnocoOHOCTb KOHCTPYKUMM BbINOMHATL Tpebyemble QYHKUMM B TeYeHue
pac4yeTHOro cpoka aKkcnnyaTauum.

3.6 pesepBupoBaHue: Cnocob obecrneyeHus HaOeXHOCTM OObeKkTa 3a CYeT UCMOSb30BaHMUS
OONOMHUTENbHBIX CPeacTB M (MNKU) BO3MOXHOCTEN, WU3OBLITOYHBIX MO OTHOLIEHWIO K MWHMMAarbHO
HeobX0AMMbIM ANS BbINONHEHMS TpebyembIX (PyHKUNNA.

3.7 pecypc: CymmapHasi HapaboTka KOHCTPYKLMM OT Hadana ee aKkcnnyaTauum unu Bo306HOBNEHUS
nocre pemoHTa [0 nepexofa B NpefesibHoe COCTOsIHUE.

3.8 cynepnnactudmkaTopbl: [Jo6aBku Ans 6€ToHa U CTPOMTENBHBIX PACTBOPOB.

3.9 mukpocunuka: 'o0ToBbIN K yNOTPEONEHNIO NPOAYKT, CIyXalluni Anst yny4yeHns TEXHONOrMYeCcKnx
CBOWICTB PacCTBOPHbIX M OETOHHLIX CMECEN W MOBBIWEHUST 3KCMIyaTalUMOHHbBIX CBOWCTB CTPOUTESBbHbIX
pacTBOpPOB 1 OETOHOB.

MpumeyaHne - OcHoBHble OykBEHHble 0003HAYeHWsi, MPUHATbIE B HACTOSILLEM CBoOAE MpaBuIl,
npuBeLEHbI B NPUITOXEHUN A.

3.5-3.9 (BeegeHbl gononHutensHo, N3am. N 1).

4 O6wume nonoxeHus

41 Tpn nNpoekTMpoBaHUN OGETOHHbIX W XKEeNe306ETOHHbIX KOHCTPYKUMA  MMAPOTEXHUYECKUX
COOpPYXXEHMIn Heobxoaumo cobntogaTb, KpoMme TpeboBaHMI 4aHHOrO cBoda npaswn, Takke TpeboBaHus CI1
58.13330.

4.2 Bblbop TuNa GETOHHBLIX U Kene306eTOHHbIX KOHCTPYKUMA (MOHOMUTHBIX, COOPHO-MOHOMUTHbIX,
COOpHBLIX, B TOM u4uUCMe MNpeaBapUTENbHO HAaMPSKEHHbIX W 3aaHKEPEHHbIX B OCHOBaHWE) [OOMKeH
MPOM3BOANTLCA UCXOAA M3 TEXHUKO-3KOHOMUYECKOro COMOCTaBreHUs BapuaHTOB C YY4ETOM ONTMMAarbHOro
MCNOMb30BaHNA TPYOOBbLIX PECYpPCOB, MaTepuanoB, CTUMYMMPOBAHUS OHEProcbepexeHnsi, CHUKEHUs!
CTOMMOCTY CTPOUTENbLCTBA.

Mpn BbIGOpEe 3rMeMeHTOB COOpPHbIX KOHCTPYKUWMA CregyeT paccMmaTtpuBaTth LienecoobpasHoCcTb
NPMMEHEHWS NpeaBapuUTenibHO HANPSPKEHHbIX KOHCTPYKLMIA U3 BbICOKOMPOYHbLIX GETOHOB U apMaTypbl.

Tunbl KOHCprKLI,I/IVI, OCHOBHblE pa3Mepbl WX J3JIEMEHTOB, a TaKkKe CTeneHb HacblleHna
ene3obeTOoHHbIX KOHCprKLI,MVI apmaTyp0|7| HeobxoaMmMo npuHMMaTtb Ha OCHOBaHUM CpaBHEHUA
TEXHUKO-3KOHOMMYECKMX MOKa3aTenemn BapnaHTOB.

4.3 DOnemMeHTbl COOPHbIX KOHCTPYKUWA [OOMKHbI OTBEYaTb YCMOBMSIM  MEXaHWU3WPOBAHHOMO
N3roTOBMNEHNs Ha CNeLnanm3npoBaHHbIX NPEeANPUATUSIX.

CnepyeT paccMaTtpvBaTh LienecoobpasHOCTb YKPYNHEHNUA CGOPHBLIX KOHCTPYKLMIA C Y4ETOM YCIOBUiA
NX M3rOTOBMNEHUSA, TPAHCMOPTUPOBAHUA U FPY30NOABEMHOCTM MOHTaXHBIX MEXAHU3MOB.

4.4 [Ona MOHOMUTHbIX KOHCprKLI,I/IIZ cnenyet npegycmatpuBaTtb yHI/I(bMLI,MpOBaHHbIe pa3mepsbl,
nospondawwme NpuMeHATb UHBEHTapPHYHO onany6|<y.



4.5 KOHCprKLI,I/IM y35noB u“ COEOUHEHUIN SNEMEHTOB B C60prIX KOHCTPYKUMAX OOJIKHbI obecneunBaTtb
HageXxHy nepenady yCMJ'II/IIZ, NMPOYHOCTb CaMMX 3NNIEMEHTOB B 30HE CTblKa, a TakkKe CBA3b AOMNOJIHATESNIbHO
YINOXXEeHHOIro OGeToHa B CTbike ¢ 6ETOHOM KOHCTPYKLUUWN.

4.6 Tlpyu nNPOEKTUPOBAHWM  KOHCTPYKUMIA  IMOPOTEXHUYECKUX  COOPYKEHWWA, HeOOoCTaTO4HO
anpoGMpPOBaHHbIX MPAKTUKON MPOEKTUPOBAHUA U CTPOWUTENbCTBA, OJIS1 CHOXHbLIX YCMOBWUIA CTaTUYECKOW U
AMHamuyeckon paboTbl KOHCTPYKUMM B [OOMOSIHEHME K pacyeTam HeobxoauMmo npedycMaTpuBaThb
NpoBeAeHNE SKCNEPUMEHTASTbHbIX UCCIeA0BaHWIA.

4.7 [Ona obecnevyeHus Tpebyemon BOLOHEMNPOHULLAEMOCTU U MOPO3OCTOMKOCTU KOHCTPYKLWIA
Heob6xooMMO npegycmaTpmBaTh cregytolime MeponpusaTms:

yknagky 6eTtoHa COOTBETCTBYHOLUX MapOK MO BOAOHENPOHWULLAEMOCTM U MOPO3OCTOMKOCTU CO
CTOPOHbI HANOPHOW rPaHn U HaApPYXXHbIX NOBEPXHOCTEN (0COBEHHO B 30HaX NEPEMEHHOIO YPOBHS BOAbI);

npuMeHeHue MOBEPXHOCTHO-aKTUBHBIX Ao6aBok K GeToHY (BO3OyXOBOBEKAOLLMX,
nracTMULMPYIOLWKX U Op.);

YCTPOWCTBO MPOTUBOUINBbTPALMOHHBIX 3/IEMEHTOB (YNMMOTHEHWIA) B Oe(OPMaLMOHHbIX LWBaX WU
NpUMEHEeHMe cneLmnanbHON TEXHONOMM NOArOTOBKM FOPU3OHTamNbHbIX CTPOMUTENbHbIX LLIBOB;

YCTPOWCTBO ApeHaXa CO CTOPOHbI HAMOPHOM FpaHu.
Bbibop MeponpusiTuiA criegyeT NpPOU3BOAUTbL Ha OCHOBE TEXHUKO-3KOHOMMWYECKOrO CpaBHEHMSs!
BapMaHTOB.
5 MaTtepuansi ans 6eTOHHbIX U XKene306eTOHHbIX KOHCTPYKLUI

BeToH

5.1 beToH Ans GETOHHbIX W Xene30b6eTOHHbIX KOHCTPYKLUUIA rMAPOTEXHUYECKUX COOPYXKEHUIN OOMMKEH
yaosneTBopsTb TpebosaHnam FOCT 26633 1 ykazaHuAM HacTodLWwero pasgena.

5.2 Tpun npoekTMpoBaHUM OETOHHbIX U Xene3o0ETOHHbIX KOHCTPYKUMIA  MMAPOTEXHUYECKUX
COOPYXXEHMWI B 3aBUCUMOCTU OT BMAA U YCroBUIA paboTbl HEO6XOAMMO yCTaHaBNMBaTb Noka3aTenu kavecTsa
6eTOHa, OCHOBHBIMM 13 KOTOPbIX ABMAIOTCS CreayoLme:

a) knaccel 6eToHa no NpoYHocTU Ha cxaTue (Mr1a), koTopble OTBEYAIOT 3HAYEHUIO FAapPaHTUPOBaHHOM
npo4HocTn 6eToHa, ¢ obecneyeHHocTblo & = 0,95. B MacCUBHBIX COOPYXXEHUSX OOMYCKaeTCa NMpUMEHeHne

GETOHOB CO 3HAYEHUAMW rapaHTMPOBaHHOW NPOYHOCTM ¢ obecnedeHHocTbio & = 0,90.

Ons BHyTpeHHen 30Hbl BGETOHHbIX FPaBUTALMOHHBIX MAOTUH AONyckaeTcs npuMeHeHne BeTOHOB CO
3HaAYEeHMAMM rapaHTUPOBAHHOW MPOYHOCTU ¢ obecneyveHHocTblo & = 0,85.

B npoekTtax HeobGxooumo npegycMaTpuBaTth cregyowme Knaccbl 6eToHa Mo NPOYHOCTU Ha cxaTtue:
B5; B7,5; B10; B12,5; B15; B17,5; B20; B22,5; B25; B27,5; B30; B35; B40.

Mpu Hagnexawem oBOCHOBaHUWM LOOMNYCKAETCs yCTaHaBNMBaTb NPOMEXYTOYHble 3HAYEHUs1 KIaccoB
GeToHa MO MPOYHOCTU Ha cCXaTue, OTNM4YaloMecss OT Bbllle MEepPeYUCTIEHHbIX. XapaKTepUCTUKN ITUX
GeToHOB crneayeT NpMHMMaTb UHTepnonsaunen;

©0) knaccbl 6eToHa NO NMPOYHOCTU HA OCEBOE PaCTSKEHUE.

OTy XapakTepuCTMKy YCTaHaBnMBAlOT B Cry4asix, KOr4a oHa OnpeaensieT NpoYHOCTb KOHCTPYKUMIA U
KOHTpONMpyeTca Ha NPOn3BOACTBE.

B npoektax Heobxoaumo npegycmaTpuBaTth crnegytolime knaccbl 6eToHa Mo NpoYHOCTM Ha OCEBOE
pactsxxenue: B; 0,8; B 1,2; B¢ 1,6; B; 2,0; B; 2,4; B; 2,8; B 3,2;

B) Mapku 6eToHa No MOPO30OCTONKOCTH.



B npoektax HeobGxoammo npegycmaTpuBaTh crnefylowme mapku 6etoHa no moposoctorkoctu: F50;
F75; F100; F150; F200; F300; F400; F500; F600; F700; F800; F1000;

I') MapKn OeToHa no BOOOHENPOHMLAEeMOCTH.

B npoekrax Heobxogumo npedycmaTpuBaTth criegytolimMe mapku 6eToHa no BOAOHENPOHULEEMOCTU:
W2; W4; W6; W8; W10; W12; W14; W16; W18; W20.

5.3 K 6ETOHY KOHCTPYKLUIA TMOPOTEXHUYECKUX COOPYKEHUI MOTYT NPEeAbsABNATLCS OONONHUTENbHbIE,
yCTaHaBnMBaemble B MpoeKkTax U NoaTBepXAaeMble dKCnepuMeEHTarnbHbIMU UccregoBaHusMU TpeboBaHus:
MO MNPOYHOCTM Ha COBUF TOPU3OHTAsbHbLIX CTPOUTENbHBLIX LWBOB, MNpPeaesibHOM  PacTsXKUMOCTH,
COMPOTMBMSAEMOCTM WUCTMPAHUIO MOTOKOM C [AOHHbIMA U B3BELUEHHbIMW HaHOCaMMu, CTOWMKOCTU MpOTMB
KaBuTaLMK, TENMOBLIAENEHMIO NPY TBEPAEHUM GeTOoHa, OTCYTCTBUIO BPEAHOro B3aMMOAENCTBUS LenoYei
LileMeHTa C 3amnonHUTenNsMu u ap.

3HayeHnss npefenbHOM pacTsKMMOCTM OeToHa U COBWUIOBOM  MPOYHOCTU  FOPU3OHTalbHbIX
CTPOUTENbHbBIX LUBOB NPMBEAEHbI COOTBETCTBEHHO B Tabnuuax 5.6 n b.8 npunoxexus b.

5.4 TpeboBaHUsA K GETOHY KOHCTPYKLMIA TMOAPOTEXHUYECKMX COOPY>KEHUIN MO MPOYHOCTU Ha cXaTue U
pacTshkeHne, MOPO3OCTOMKOCTW,  BOAOHENpPoOHWUaemMocTmh W T.A. HeobXoaMMo  ycTaHaBnMBaTb
andepeHUnMpoBaHHO MO 30HAM COOPYXEHMUS, MpUM 3TOM TpPeboBaHWUS K TEXHUYECKMM XapaKTepucTukam
OeToHa [OMKHbI COOTBETCTBOBATb (haKTMYECKMM YCroBusiM paboTbl 6eToHa pasnuyHbIX 30H U 4YacTen
COOpPYXXEHWI B NepMOA CTPOUTENLCTBA W 3KCNNyaTauuu.

5.5 Cpok TBepaeHusa (Bo3pacTt) OeToHa, OTBEYalLWMA ero Krnaccam no NPOYHOCTM Ha CxaTue, Ha
OCEBOE pacTsiKeHMe U Mapke MO BOLOHEMPOHULL@EMOCTU, MPUHMMAETCS, Kak MpaBumno, AN KOHCTPYKLMIA
PeYHbIX rMapOTEXHMYECKUX coopyxeHun 180 cyT, Anst cOOpPHBIX U MOHOMMUTHBIX KOHCTPYKLMIA MOPCKUX Y
PeYHbIX MOPTOBBLIX COOPYXXeHuNn - 28 cyT. Cpok TBepAeHus (Bo3pacT) 6eToHa, OTBeYatoLwuin ero NpoeKTHOWM
MapKe no MOpPO30CTOMKOCTU, NPUHNUMAETCA 28 CyT.

MpumeyaHne - Ecnu M3BECTHbl CPOKM (PaKTUYECKOTO HarpyXeHUs KOHCTPYKLMIA, Crnocobbl KX
BO3BEAEHUs, YCIOBUA TBepAeHUs GeToHa, BUA UM KA4YeCTBO MPUMEHSIEMOro LeMeHTa, TO AOoMycKaeTcst
ycTaHaBnuBaTb KNacc U Mapku 6eToHa B MHOM BO3pacTe.

5.6 Knaccbl 6eToHa No NPOYHOCTU Ha CxXaTue 1 pacTsXeHne AOMKHbl HadHavyaTbCs B 3aBUCMMOCTU OT
YPOBHA HanpshXeHW B pacyeTHbIX 30Hax COOPYXEHWs C y4eToM (DaKTUYEeCKOro BPEMEHWN HarpyXeHus
KOHCTPYKLIMN.

Onsi xene3obeToHHbIX 3MeMeHTOB M3 TaXenoro OeToHa, pacCcYuTbiBaeMbIX Ha BO3LeNCTBME
MHOFOKpaTHO MOBTOPSIOLLENCH Harpy3kM, W Xene3obeTOHHbIX CXaTblX CTEePXXHEBbIX KOHCTPYKLUN
(HabepexHble TMNa acTakaj Ha cBasx, cBasix-obonioukax W T.n.) cnegyet NpUMeEHATb OETOH knacca no
NPOYHOCTU Ha cXXaTne He Huxe B20.

[ns npegBapuTenbHO HaNPsKEHHbIX 3NEMEHTOB crneayeT NpuHMMaTb BEeTOH Krnacca Mo NPOYHOCTM Ha
cxaTtue: He MeHee B15 - Ans KOHCTPYKUMIM CO CTEpXKHEBOW apmatypomn; He meHee B30 - ona anemeHTOB,
norpy>kaembix B rpyHT 3ab1BKON nnmn sBubprpoBaHuem.

5.7 TpeboBaHUs N0 MOPO3OCTOMKOCTUN NPEABbABIIAOTCH TONMbKO K BETOHY, KOTOPbIA HAXOAWUTCS B 30HE
NepemMeHHOro YpoBHS BOAbl, W HapyXHOMy HagBogHomy ©OeToHy. Mapky 6eToHa Mo MOPO3OCTOWKOCTU
crnefyeT HasHavaTb B 3aBUCUMOCTU OT KNMMATUYECKUX YCNOBUA panoHa CTPOUTENLCTBA M YMCNa pacyeTHbIX
LUMKIOB (CMEH) NornepemMeHHOro 3amopaXKMBaHUs U oTTaMBaHMsA B TedeHue rogda (No AaHHbIM ONroCPOYHbIX
HabniogeHui), C y4eTOM IKCNNyaTaunOHHbIX YCIOBUNA.

Onsi KOHCTPYKUMI U YacTel COOPYXKEHWI B 30HE NEPEMEHHOIO YPOBHS BOAbI (BKMioYasi ABYXMETPOBYHO
30HYy Hap Hel) Mapky 6eToHa N0 MOPO30CTOMKOCTH CrieayeT NpUHUMaTh no Tabnuue 1.

Tabnuua 1

KnumaTtnyeckue Mapka GeToHa no MOPO30CTOMKOCTM NPU YNUCNE LMKIOB NONEPEMEHHOIO 3aMOpPaXXMBaHUA U
ycnosuA OoTTanBaHuA B rog

no 25 oT 26-50 51-100 101-150 151-200 201-250 251-300




BKINOYNUTENIbHO

YMepeHHble F50 F100 F150 F200 F300 F400 F600
CypoBble F100 F150 F200 F300 F400 F600 F800
Ocobo cypoBble F200 F300 F400 F500 F600 F800 F1000

MpumeyvaHus

1 KnumaTunueckne ycrnoBusi xapakTepuayrTca cpegHeMecsiyHOM TemnepaTtypon Hanbonee XonogHoOro Mecsaua:
ymepeHHble - Bbiwe MuHyc 10 °C; cypoBble - oT MMHyc 10 go muHyc 20 °C BkmouUTENbLHO; 0COBO CypoBbIE -
Hwke MuHyc 20 °C. CpegHemecsayHble TemnepaTypbl Hanbornee xonogHOro Mecsua Ansg panoHa cTpouTenscTea
onpegensatotes no CM 131.13330, a Takke No AaHHBIM MMAPOMETEOPOIIONMYECKON CIy>K0bl.

2 lNMpn ogHOBPEMEHHOM BO3[ENCTBUM 3aMOPaXMBaHWUs - OTTanBaHUSA U arpeccuBHON BoAbl-Cpeabl Heobxoanmo
yuntbiBaTh TpeboBaHusA, npeabsBnsemMble K matepuanam u koHcTpykumsm CI1 28.13330 u TOCT 18105, u
npumeHaTb 6eToHbl 6Gonee BLICOKMX Mapok MO  MOPO3OCTOMKOCTW: nNpu  BO3denucTBun cnabo- wu
cpedHearpeccuBHOM BOAbI-Cpeabl - HA OAHY CTyMNeHb, a NpU BO3AENCTBUMN CUMbHOArpeCCUBHOW BOAbI-Cpeabl - Ha
OBe CTyMneHw.

Tabnuua 1 (UsameHeHHas pegakums, Mam. N 1).

Ona  HanopHbIX KOHCTPYKUWMA [MAPOY3MIOB C BOAOXPaHWMLLAMM MHOrOflieTHero u rogoBoro
perynMpoBaHus CToka B 30He cpaboTku BOOOXPaHMMMLLA A0 rOpu3oHTa MepTBoro obbema mapku 6eToHa no
MOPO30OCTOMKOCTW JOMKHBI ObITb He Hxe F150 - ans ymepenHbix, F200 - gna cyposbix 1 F300 - ans ocobo
CYPOBbIX KNMMaTUYECKNX YCIOBUN.

[ns HagBOAHOW 30HbI COOPYXEHWW Mapkm OeToHa No MOPO3OCTOWMKOCTW Ha3HA4yalTCs C y4eToM
aTMocdepHbIX BO3aencTBuUn, HO He Hke F100 - ansa ymepeHHbix, F150 - ans cypoebix 1 F200 - ansa oco6o
CYPOBbIX KIMMaTUYECKNX YCIOBUN.

MpumeyaHne - ONs HapyXHbIX 30H COOPYXXEHWI U KOHCTPYKUWIA, TAe MPpU OCHOBHBLIX COYETaHMSIX
Harpy3oKk 1 BO3OENCTBUIA MMEKT MECTO pacTArvBaloLLME HanpspkeHus (oedopmMauuu), criedyeT NpuUMeHsiTb
GeToHbI ¢ 6onee BbICOKOW (HE MEHEE, YEM Ha OZHY CTYMEHb) MOPO30CTOMKOCTbIO.

5.8 Mapky 6eToHa No BOAOHEMNPOHMLAEMOCTU HasHa4alT B 3aBUCMMOCTW OT rpagveHTa Hanopa,
onpeaensiemMoro Kak OTHOLEHWE MaKCUMaribHOro Hanopa, M, K TOMNWMHE KOHCTPYKLUUN (MNN pacCTOSHUIO OT
HanopHON rpaHu Ao gpeHaxa), M, U TemnepaTypbl KOHTaKTUPYHOLLEN C coopyKeHnem Bogpl, °C, no Tabnuue
2 ¢ y4eTOM arpeccmBHOCTY Bogbl-cpedbl no CI128.13330.

Tabnuua 2
Temnepatypa Bogbl, °C Mapku 6eToHa No BOAOHENPOHULLAEMOCTHM NPU rpagueHTax Hanopa
no5 cBbilie 5 go 10 cebiwe 10 0o 20 | cebiwe 20 go 30
BKITOYNTENBHO BKJTIOUUTENBHO
[o 10 BkntounTeENbLHO W2 W4 W6 W8
Csbiwwe 10 go 30 BKMOYUTESBHO W4 W6 W8 W10
Csbiwe 30 W6 w8 w10 w12

MpumeyaHue - [Ins KOHCTPYKUMIA C rpagneHToM Hanopa cebiwe 30 cneayeT HasHavaTb Mapky 6eToHa no
BoAoHenpoHuuaemoctn W14 n Bbliwe.

B HETPEeLMHOCTOMKMX HAMOPHbIX >KeNe3006eTOHHbLIX KOHCTPYKUUSAX U HETPELLMHOCTONKNX BE3HAMOPHbIX
KOHCTPYKLMSIX MOPCKUX COOPYXXEHUIN MPOEKTHas Mapka 0eToHa No BOLOHENPOHULIAEMOCTU LOMKHA ObITh He
Hxe W4,

5.9 CnegyeT npeaycmaTtpuBaTh LUMPOKOE MpUMEHEHWe [00aBOK MOBEPXHOCTHO-AKTUMBHbLIX BELLECTB
(JICT, C-3, COO, NNXO v ap.), a Takke NpUMEHEHNE TOHKOAUCNEPCHBIX MUHEParbHbIX 40BaBOK, OTBEYaloLLNX
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Tpe6OBaHMF|M COOTBETCTBYHOLLNX HOPMaTUBHbIX JOKYMEHTOB.

O6nactun paunoHanbHOro npMMeHeHuaA pobaBok ans 6eToHOB TMAOPOTEXHNYECKUNX coopy>|<eHM|7|
npmBeaeHbl B NPpUIoXeHnn B.

5.10 Mpn npeabsiBNeHMM Kk GETOHY COOPYXEHUIA TpeboBaHWA K COMPOTUBNSEMOCTU WUCTUPAHUIO
MOTOKOM BOAbI C BIIEKOMbIMW HAaHOCaMW UIN CTOMKOCTM MPOTUB KaBUTauuM Knacc 6eToHa no NpoYHOCTM Ha
cXkaTtme OormkeH ObiTb He Hke B25, mapka 6eToHa No MOpPO30CTOMKOCTK - He HMke F300, mapka 6eToHa no
BOJOHENPOHULLAEMOCTH - HE HMxe W8,

511 Tlpn COOTBETCTBYKOLEM TEXHUKO-IKOHOMUYECKOM ODOCHOBaHUM Anst  OGETOHHbIX W
XKene3obeTOHHbIX KOHCTPYKUUA MMOPOTEXHUYECKMX COOPYXEHUN AOMyCKaeTCs WCMNonb3oBaTh OETOHbI Ha
HanpsiraemMoM LieMeHTe, a A5 CHKEHUS Harpy3kn oT COGCTBEHHOrO BeCa KOHCTPYKLUMM - nerkne 6eToHbI.

5.12 [na 3aMOHONMMYMBAHMS CTbIKOB 3MEMEHTOB COOpPHbIX KOHCTPYKLMKW, KOTOpble B npouecce
aKkcnnyaTauum MOryT noaBepraTbCs BO3AEWCTBUIO OTpULATENbHbIX TEMMepaTyp HapyXHOro Bo3ayxa Wunm
BO3AENCTBMIO arpecCcuBHON BOAbl, CrieAyeT NPUMEHSITb 6ETOHbI NPOEKTHbIX MAapPOK MO MOPO30CTOMKOCTU U
BOAOHENPOHULIAEMOCTUN HE HXKE MPUHATLIX AN CTbIKYEMbIX 3/IEMEHTOB.

5.13 Knacc 6eToHa No MPOYHOCTM Ha CXKaTMe U Ha OCeBOEe pacTsKeHue crnegyeT NpuMHUMaTb Mo
Tabnuuam 3 M 4 B 3aBMCMMOCTM OT 3HAYEHWW pacyeTHbIX CONPOTMBMEHMN BGeToHa, OnpederneHHbIX B
COOTBETCTBMM C yKasaHuamm pasgenos 8, 9, 10 HacTodALero ceoga npasun.

Tabnuvua 3
Knacc HopmaTuBHbIe 1 pacueTHble ConpoTuBreHusi Getora, MMa (kr/cm 2)
6eToHa no
MPOYHOCTM
Ha cxaTue
HOPMaTWBHbIE COMPOTUBIEHUS; pacyETHbIE pacyeTHble CONMPOTUBNEHNS ANA NPeaerbHbIX
COMPOTUBNEHNSA ANS NpeAenbHbIX CTOSHUI COCTOSIHUIA MepBOW rpynnbl
BTOPOW rpynnbl
Cxatne PacTsxeH1e 0ceBoe Fj, ; Cxatne PacTsxeHne ocesoe fipy
ocesoe ocesoe Ay,
Ry Ryt sar
Rb,ser
6eToH GeToH OeToH OeToH
BUOPMPOBaHHbIN yKaTaHHbIN BUOPMpPOBaHHbIN yKaTaHHbIN
1 2 3 4 5 6 7
B5 3,5(35,7) 0,55 (5,61) 0,39 (3,98) 2,8 (28,6) 0,37 (3,77) 0,26 (2,65)
B7,5 5,5 (56,1) 0,70 (7,14) 0,58 (5,92) | 4,5 (45,9) 0,48 (4,89) 0,39 (3,98)
B10 7,5 (76,5) 0,85 (8,67) 0,78 (7,96) | 6,0 (61,2) 0,57 (5,81) 0,52 (5,35)
B12,5 9,5 (96,5) 1,00 (10,2) 0,95 (9,70) 7,5 (76,5) 0,66 (6,73) 0,63 (6,42)
B15 11,3 (115) 1,15 (11,7) 1,10 (11,2) | 8,9 (91,0) 0,75 (7,65) 0,73 (7,45)
B17,5 13,0 (133) 1,27 (13,0) 1,23 (12,6) | 10,3 (105) 0,83 (8,41) 0,80 (8,20)
B20 14,9 (152) 1,40 (14,3) 1,38 (14,1) | 11,7 (120) 0,90 (9,18) 0,90 (9,15)
B22,5 | 16,7 (170) 1,50 (15,3) - 13,1 (134) 0,97 (10,0) -
B25 18,5 (189) 1,60 (16,3) - 14,5 (148) 1,05 (10,7) -
B27,5 | 20,2 (206) 1,70 (17,3) - 15,8 (161) 1,12 (11,4) -




B30 22,0 (224) 1,80 (18,4) - 17,0 (173) 1,20 (12,2) -

B35 25,5 (260) 1,95 (19,9) - 19,5 (199) 1,30 (13,3) -
B40 29,0 (296) 2,10 (21,4) - 22,0 (224) 1,40 (14,3) -
Tabnuua 4
Knacc 6etoHa no HopmaTtuBHbIE 1 pacyeTHbIe CONPOTMBNEHNS 6eToHa Npu OCEBOM PaCTSKEHWN,
MPOYHOCTM Ha MMa (kr/cm 2)
pacTaxeHue
HOpPpMaTunBHbIE CONPOTUBIIEHUA, PaCHETHbIe pacyeTHble conpoTuBneHna ans
conpoTtmneneHna ana npenenbHbIX npenenbHbIX COCTOSIHUI nep|30|7| rpynnbl
COCTOSHMIA BTOPOW rpynnbl Rpgy i bt ser Ry
B;0,8 0,8 (8,1) 0,62 (6,32)
Bs1,2 1,2(12,2) 0,93 (9,49)
B;1,6 1,6 (16,3) 1,25 (12,7)
B4 2,0 2,0 (20,4) 1,55 (15,8)
Bs24 2,4(24,5) 1,85 (18,9)
B;2,8 2,8 (28,6) 2,15 (21,9)
B¢ 3,2 3,2(32,4) 2,45 (25,0)

5.14 PacuyeTHble COMPOTMBNEHMs 6eToHa [ans npedenbHbIX COCTOSHUI NepBOi rpynnbl  Fj 1

Kj; cHUXAIOTCA (MM NOBLILLAKOTCA) NYyTEM YMHOXEHWsI Ha KO3MMULMEHTbI YCrOBWA paBoTbl 6eToHa “Fa; ,

YUMTbIBAKOLINE BNUSAHME HA €ro MPOYHOCTb COYETAHUSA Harpys3oK, pasnuMuna B Bo3pacTe OeToHa B
KOHCTPYKLUMM KO BPEMEHM €€ HarpyXeHusi SKCnryaTauMOHHbIMM Harpy3kamm u B Bo3pacte 6eToHa,
COOTBETCTBYIOLLEM €ro Kraccy Mo MPOYHOCTW, pasnnyust B MNPOYHOCTM OeToHa B COOpPYXEHMU U B
KOHTPOMbHBLIX O0Opasuax, CXembl Harpy>XeHusi, rpagueHTa gedopmauumii No cevyeHunto, pbopmbl MONEPEYHOrO
CEYEHUS, CMOXHOrO HamMpsPKEHHOTO COCTOSHWSA, TUMa M PasMEPOB KOHCTPYKUWA, CTPOUTESNbHbIX LUBOB,
MHOFOKpaTHOrO MOBTOPEHUsI Harpy3oK; Cxembl, KO3dduUMEHTa U AMCNEPCHOCTM apMUPOBaHUs, OPYrnx
dhakTopoB. 3HayYeHMs kO3 pMLMEHTOB yCNoBMI paboTbl OeToHa NpuBeaeHbl B Tabnuue 5.

Tabnuua 5
dakTopbl, 06ycnasnuBatoLLne BBeaeHUE koaddumumeHTa ycnosuii | KoaddpmumneHT ycnosuii pabotel 6eToHa
paboThbl 6eToHa
YcnoBHoe 3HauveHune
0603Ha4eHne

1 2 3
1 BETOHHbIE KOHCTPYKLMK
a) OCHOBHOE coYeTaHue Harpy3oKk U Bo3gencTeum il 0,9




6) ocoboe coyeTaHue Harpy3ok 1 BO3AENCTBUI C y4ETOM Yap 1,1
CencMmnYecKnx

B) BHELIEHTPEHHO CXaTble 3NIeMEeHTbl, He BOCNPUHMMALOLLMe Harnop Vi 1,3
BOAbl M HE MOABEPXKEHHbIE AENCTBUIO arpeCCUBHON Cpefb,

paccuntbiBaeMble 6e3 yyeta ConpoTUBIEHNS PacTAHYTON 30HbI

ceyeHuns

r) opyrve 6eTOHHbIE 3NEMEHTHI ¥n3 1,0
A) BNUsiHWe rpagneHTa pactarmBaiowmx gedopmManmii no ceveHuo ¥p3 Mo 5.15
€) BNusiHne opmbl NONEPEYHOTO CEYEHMS KOHCTPYKLUIA Vi Mo 5.16
X) BMIMAHWE CMNOXHOIO HanpPsXXeHHOro COCTOSIHNSA ¥b3 Mo 5.17,5.18
3) BNUSIHNE pa3MepOB KOHCTPYKLUIA Yoh Mo 10.9
2 )Kene3o6eToHHbIE KOHCTPYKLUNK

a) OCHOBHOE COYeTaHue Harpy3ok U BO30encTBun Yo 1,1
6) ocoboe coueTaHne Harpy3ok 1 Bo3gencTeun 6e3 yyeta Vi 1,2
CencMnYecKnx

B) ocoboe coyeTaHue Harpy3ok U BO30eNCTBUIN C y4ETOM

CENCMUYECKMX:

npu pacyeTe aneMeHToB ¢ apmatypou knaccos A-1, A-Il, A-lll, Bp-l no Yo 13
HOpMarnbHbIM CEYEHUAM;

TO Xe C apMaTypoun ApYrux Knaccos; Yi7 1,2
npu pacyeTe 3NIEMEHTOB MO HaKITOHHbIM CeYEeHNAM Yi7 1,1

r) BMMsSIHWE Yncna psaoB apmatypbl Vs Mo 5.19
4) BNvsiHWe koadhduumeHTa 1 SUCNEPCHOCTN apMUPOBaHNS ¥y Mo 5.20
€) BNusiHne Heynpyron paboTbl 6eToHa pacTsHyTOM 30HbI Yoi0 Mo 5.21
X) BIIUSHNE NIIOCKOr0 Hanpsi»KEHHOro COCTOAHUSA NPU OEVCTBUN ¥ol1 Mo 5.22
HanpsXeHWn pasHoro 3Haka

3 BeToHHbIE 1 xene306eToOHHbIE KOHCTPYKLMK

a) MHOrokpaTHoe NoBTOPEHME Harpysku Vo173 Mo 5.23
6) BNsiHME Ha NPOYHOCTb BETOHA CTPOUTENBHbIX LLBOB:

cxaToro 6eToHa; Vo1 1,0
pacTsHyToro 6eToHa Vo1 Mo 5.24
B) BNusiHWe Bo3pacta 6eToHa KO BPEMEHU HArpyXeHUs1 KOHCTPYKLIMK Vo1 Mo 5.25

SKCn1yaTaunoOHHbIMU Harpy3kamu




r) BNNsiHWE pasnuyns B NPOYHOCTN 6eTOoHa B KOHCTPYKLUMN 1 B Mo 5.26

KOHTPONbHbIX 06pasLax Tals

MpumeyvaHus

1 Mpn ogHOBpPEMEHHOM AENCTBUM HECKOMbKMX (hakTOpOB, BAMAIOWMNX Ha NPOYHOCTL 6EeTOHA, B pac4eT BBOAUTCS
npounsseeHne COOTBETCTBYIOLLNX KOIPMULIMEHTOB YCrnoBuii paboTkl, HO He MeHee “Fu = 0,45 n He Gonee

“fu = 2,0.

2 KoahULUMEHT “Fpi 4 yUUTbIBAETCA NPU 060CHOBAHUM NMPOYHOCTN MaCCUBHBIX KOHCTPYKLIMIA, BO3BOAUMbIX B
TeyeHne 1 roga u 6onee.

3 KoadhduUUMEHT a5 yuuTbiBAETCA NpU 060CHOBAHMN NPOYHOCTU KOHCTPYKLIMIA, MUHUMarbHLIN pasmep
KOTOpbIX He MeHee 1,5 M.

PacueTHble conpoTuBneHus 6GeToHa Ans npefenbHbIX COCTOSHWM  BTOPOM  Fpynnbl R,g,,sg,. n

R,Ejf’_ggr BBOAAT B pacyeT ¢ KoadurumneHToM ycrnoBuin paboTtbl 6eToHa “¥p; = 1, 3a UCKMIOYEHNEM Cryvaes,
yKkasaHHbIx B 9.2, 9.3, 10.13.

5.15 KoadbpmumneHT ycnoBumn paboTbl 6ETOHHBIX KOHCTPYKLUWIA, YYMTbIBAKOLWNA BAUSHUE Ha MPOYHOCTb
pacTtaHyToro 6eToHa rpagueHTa gecdopmMaunii o ceveHuto, onpeaenseTcs no gpopmyne

Yp3 = L+cihy (1)

W NpyHUMaeTcs He Bonee Yy =2,
roe «© - napameTp, 3aBUCALLMIA OT Kracca GeToHa, ero CTPYKTypbl, BaXKHOCTU M ApYrX (aKTopoB.;

;gf - BblCOTa PaCTAHYTOW 30HblI CEYEHWsl, CM, OfnpeaeneHHas B MNPeAnonoXeHun Ynpyrom paboTbl
OeToHa.

3HayeHus napameTpa ¢ criedyeT OnpeAensTb Ha OCHOBaHWM 3KCMEePUMEHTAanbHbIX UCCRefoBaHWUM.

Onsa coopyxeHnuin | u Il knaccoB Ha NpeaBapuUTENbHON CTaguU NPOEKTUPOBaHUA, a Ansa coopyxenun Il n IV
KnaccoB BO BCEX CIydasx napameTp & JOMyckaeTcs npuHMMaTh no Tabnuue 6.

Tabnuua 6

Knacc 6eTtoHa no B5 B7,5 B10 | B12,5 | B15 B20 B25 B30 B35 B40
MPOYHOCTM Ha CxaTue

&, CM 8,0 7,9 7,7 7,5 7,3 6,7 6,1 55 49 4,4

5.16 KoadbpmumneHT ycnoBumn paboTbl 6ETOHHBIX KOHCTPYKLUWA, YyYMTBIBAKOLWUA BAUSHWE Ha MPOYHOCTb
pacTtsaHyToro 6eToHa hopMbl MX NONEPEYHOro CeyveHus, onpeaenseTcs no dopmyne

Yo = 1=K (1= 1/ ypa) . 2

roe & - KoahuUUUeHT, 3aBUcCALLMIA OT POPMbl CEYEHUSA U COOTHOLLEHUS €r0 pasmMepoB.
[na npsMoyronbHbIX, KPYroBbIX, KPECTOBbIX CEYEHUN, a Takke AN TaBPOBbIX CEYEHUN C MONKOW B
cxartom 3oHe £ =0.

[na KonbueBbIX CeYEeHUn KOIPMUUNEHT & paBeH OTHOLLEHMIO pa3MepoB BHYTPEHHEro guameTpa K
Hapy>KHOMY.
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[na TaBpOBbIX CEYEHU C NONMKOW B PacTAHYTOW 30HE, AN KopobuyaTbiX M [BYTABPOBLIX CEYEHWI
KoahpuLmMeHT E cnefnyet onpenendarb:

npu (f?f —f?]'f;?f 26no dopmyne
K=1—Ezf {2k ), 3

npu &y —&)/ig <6 - no Homorpamme npunoxerus .

3necb E:'f n ;gj‘ - LWMpUHa 1 BbiCOTa nonepe4vyHoro cev4eHna paCTHHyTOVI NOJIKWN.

5.17 KoadhpuumeHT ycnosun pabotel 6eTOHa BETOHHbIX KOHCTPYKLMI, YYMTbIBAOLUIA BNNAHWUE Ha €ro
NMPOYHOCTb ABYXOCHOTO HaMpPs>KEHHOIO COCTOSIHWA onpeaensdeTca no hopMynam:

a) Npy AEVACTBUM HanpPshKEHUIA pasHOro 3Haka:
npu NpoBepKe NMPOYHOCTM cxKaToro 6eToHa:

-1
vps =[1+ 0oy M ag PIRy 8] 4
NP1 NpoBepKe NPOYHOCTU PACTAHYTOro 6eToHa:

Y5 =[1+ (o3 | F o)) (RyeRp)] ™, (5)

roe diun Js5- MakcuMasbHble U MUHUMarbHbIE 3Ha4YeHWs rNaBHbIX HanpshxkeHun B 6etoHe, Mra;

6) npu gencTBMM HaNpsXXeHU oaHOro 3Haka “¥ps = 1,0.

5.18 KoadhdpuumeHT ycnosui paboTtbl 6eTOHa BETOHHBIX KOHCTPYKLMIA, YyYUTBIBAIOLWMIA BAMSHWE Ha ero
NMPOYHOCTb 06 BEMHOIO HaMpPAXXEeHHOro COCTOSHMSA, onpegenseTcs no popmynam:

a) npu BCECTOPOHHEM CXaTuUu:

Yos = 1+l —agdog /Byl 6)

6) Npy OBYXOCHOM CXXaTuu C pacTshkeHUem no TPeTben OCH:
npw NPoOBEPKE NPOYHOCTM cXXaToro 6eToHa - no dopmyrne (4);
npu NpoBepKe NPOYHOCTU PacTAHYTOro 6eToHa:
Yos = (14 oy [+ 03D/ oy Ry I Ry )7 (7)
B) NpW ABYXOCHOM PacTshKeHUM CO CxXaTueM Mo TpeTbel ocu:
npu NpoBepKe NPOYHOCTU CXaToro GeToHa:

o5 ={1+[(ay + )| o [[(Ry { Ry 1} ()

npu NpoBepKe NPOYHOCTM pacTaHyToro 6eToHa - no cdopmyne (5),

roe ;- KoadUUMEHT ahPEKTUBHON NOPUCTOCTU BETOHA;

O 7- CpefHee Mo BenuyvHe rnaesHoe HanpshxeHue, Mlla.

Ona coopyxenunt | n |l knaccoB KO3IMMPUUMEHT Gty HAANEXUT ONpefensaTb SKCnepuMeHTarbHbIM

nytem. [Mpn OTCYTCTBMM IKCMEPUMEHTAasbHbIX [AaHHbIX [OMycKaeTcsa KO3PdUUMEHT oo onpeaensTtb Mo
dopmyne

11



3] =D,5(1—01IR,;,] (9)

1 NpuMHMMaThL He meHee &7 =0,15.

519 KoatpcpuumeHT ycnoBum paboTbl pacTtsHyToro 6eToHa kene3obeTOHHbIX KOHCTPYKLUMN,
YUMTBIBAKOLLUIA BINSTHUE CXEMbI apMUPOBaHUS, MPUHNMAETCS PaBHbIM:

“¥pz = 1,0 - Npn OQHOPAOAHOM apMMpOBaHWM, a Takke Mpu OObIMHOM MHOTOPSAHOM, KOrAa paccTosiHue
MeXay psaamMmn apMmaTtypbl Unu Mexay CTepXXHAMM B paay bonblie 8 4 (4 - AnameTp apmartypsbl);

¥pz = 1,2 - Npu MHOropsiiHOM apMMpOBaHUW, KOTAa PacCTOsiHUE MEXAY psiaaMu apmatypbl U Mexay
CTEPXHSIMU B psily paBHO Unn MeHbLue 8 f .

5.20 KoadpbmumeHT ycnoeuii paboTbl 0eTOHa LieHTpanbHO pacTaHYThIX Xene3obeToHHbIX 31IEMEHTOB,
YUMTbIBaAKOLUN BNUsIHWE KO3 pMLUMEHTa U OUCNEPCHOCTM apMUMPOBaHUs, onpeaenseTca no opmyne

ypo =1+ 100u%2 i dl | (10)

roe M - koathUNEHT apMUPOBaHMS;
v=HF_I&,

A - AvameTp apMatypbl, MM.

Mpun 100x /& £ 0,05 cnepyet npunumats “rpg = 1,0.

5.21 KoadduumeHT ycnoBui paboTbl pacTtaHyToro 6eToHa kene300eTOHHbLIX KOHCTPYKUMNA,
YyUuTbIBAKOLLNIA BANSTHUE €ro Heynpyron paboTsl, onpegenseTcs no popmynam:

npu O4HOPSIAHOM apMUPOBaHUK PaCTSIHYTOM 30HbI CEYEHUS], @ Takke NpPY 0ObIYHOM MHOTOPSAHOM:

Yoo =1+ (@t dd)i By, (11)
1 NpuUHMMaeTcs He bornee

Yprn = 1+ (ot ad)i By, (12)
npn MHOropagHomMm AOuCnepCHOM apmMupoBaHUKW, Korga pacCctodaHue Mexay pdagamMmu apmMmatypbl U
CTEPXHSIMU B psily PaBHO UNu MeHbLUe 8 s .

Yoro = 1+ (@ +4dy, +Say )ik, (13)
N NPpUHMMaETCA He 6onee

oo =1+ (c+4dy + Tay) Iy (14)
B dpopmynax (13) u (14)

& - pacCTtoAaHne OT paCTHHyTOVI rpaHn ce4vyeHnda o ocun onvxanwero pana paCTﬂHyTOVI apmMartypbl;

@; - PAacCTOsiHNE Mexay psAamu apmaTypel;
o - napameTp, onpeaensaemblii no Taénuue 6;

#; - BBICOTA PACTAHYTOI 30HbI CEYEHUS;
&, - AMameTp CTepXHer BrKanLLIero K HEMTpasbHON OCU psaga apMaTypbl.

MpumeyaHune - lNpn onpegeneHnn koaduuMeHTa “Fui paccmaTpmBaeTcs MpuUBEAEHHOe ceveHue,
npv 9TOM HanMune apmaTtypbl B CKaTol 30He AOMyCKaeTCsl He yYnTbiBaTb.
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5.22 KoadbduumeHT ycnoBurn paboTbl pacTaHyToro 6GeToHa >kene300eTOHHbIX 3NEMEHTOB,
YUMTBIBAKOLUA BNNSHMUE NIIOCKOrO HAaMpPs>KEHHOrOo COCTOSIHUS MpU AEWCTBUU HanpsiKeHU pasHoro 3Haka,
onpegensetcsa no gopmyne

-1
o1 =t ¥ee Y10 (e £ O MR sor R s )], (15)

rAe Ty, T me- OKUMaIOLLME W PacTATMBaOLLME HaMPSHKEHNS.

My “¥pz¥pin 22 CedyeT NpUHUMATL ¥pg¥p1n = 2.0.

5.23 KoacbduuueHt ycnoBum paboTel O6eToHa OETOHHbIX W Kene3obeTOHHbIX KOHCTPYKLUUNA,
YUUTLIBAKOLLUIA BIIUSTHUE MHOTOKPATHOIO UX Harpy>eHusi, onpegensetcsa no dopmyne

vu2 = L3~ [lg Mg 2 10%3] (L3 - yp12) (16)

roe A7 - YMCno UUKIOB HarpyXeHus;

“¥a1z - KO3MMDUUMEHT ycrnoeuin paboTbl GeToHa Npu uUCne LMKIOB HarpyxeHwus i = 2108 |
npMHUMaeMbIn no Tabnuue 7.

Tabnuua 7

CocTosiHMe 6eToHa no

BHAXHOCTH KoadhdbmumeHnTsl ycrnosuit paboTbl 6eToHa ¥y NMPY MHOFOKPATHO

noBTopsitoLencs Harpyske un KO3 PULMEHTE aCUMMETPUM LMKNa &

paBHOM

0-0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8
EcTtecTBEHHOM BNaXHOCTH 0,65 0,70 0,75 0,80 0,85 0,90 0,95 1,0
BogoHachbileHHbIV 0,45 0,50 0,60 0,70 0,80 0,85 0,95 1,0

MpumevaHne

'
1 KoabduumeHT -fp17 AN 6ETOHOB, KNacc KOTOPbIX YCTAHOBMEH B BO3pacTe 28 CyT, NpMHUMaeTCs B
COOTBETCTBMM C KCMEPUMEHTANBbHBIMU AaHHBIMU.

2 KoathpuumeHTt g paseH fhn = Ui i J"C’,g;,m ;A6 Thwin M U b ymax - COOTBETCTBEHHO HAMMEHbLUEE U
Hanbonbluee HanpshxeHe B 6eToHe B Npefenax LMkna U3MeHeHUst Harpysku.

Mpu yncne yuknos }f MeHee npuBedeHHbIX B Tabnuue 8 cnegyet npuHumatb ‘a2 = 1,0.

Tabnuua 8

MUWHMMAMBHOE YMCHO LMKNOB Harpyxenns V... npn koadduumeHTe acummeTpum uikna o

0,1

0,2

0,3

0,4

0,5

0,6

0,7

0,8

0,9

3-103

6-103

104

2-104

3104

6-104

2-10°

2-10%

10%
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5.24 [Ina coopyxeHuii | n Il knaccoB KoadULMEHT ycnoBui paboTbl pacTaHyToro 6eToHa 6eTOHHbIX
N Xenes3obeTOHHbIX KOHCTPYKLWA, YyYMTbIBAKOLWUIA BNUsiHWE LWBOB 6eTOHMPOBaHWS, cneayeTt onpeaensTb Ha
OCHOBaHUN 3KCNEPUMEHTOB.

[na coopyxeHui | n Il knaccoB Ha NpegBapuUTENbHbIX CTaaNAX NPOEKTUPOBAHNA, a ANA COOPYXEHWUN
[ll v IV knaccos - BO Bcex criyyasix AonyckaeTca npuHumartb “rppz = 0,5.

Ans cxatoro 6eToHa BO BCex cryvasx credyeTt npuHuMaTh “tuz = 1,0.

5.25 KoadpdmumeHTbl ycrnosun paboTbl 6eTOHa, yunTbiBalOWMeE BNUSIHWE pasHuLbl B Bo3pacTe 6eToHa
KO BPEMEHM Harpy>XeHusi KOHCTPYKUMIA 3KCMyaTaumMoOHHBIMK Harpy3kamu ¢ BO3pacToM TBepaeHus 6eToHa,
COOTBETCTBYIOLLMM €ro Knaccy no Npo4YHOCTM Ha CxaTue Wnu pactskeHue, ons coopyxeHun | n Il knaccos
onpenensaTcsa aKCNnepuMeHTanbHO, a NPU OTCYTCTBUKN SKCNEPUMEHTANbHbLIX AaHHbIX U Ans coopyxeHun Il n
IV knaccoB npuHumatoTca no tabnuue 9.

Tabnuua 9

BospacT 6eToHa Ko
BPEMEHW Harpy>xeHus
COOPYXXEHUS, rog

KoathdmumeHT “¥Fpj4

npuv oxaTtumn ans panoHoB Npwn pacTKeHNN
CO CpeaHeroaoBom C oTpuuaTenbHon
TemnepaTypow HapyXHOro cpeaHerofoBom
Bo3ayxa 0 °C u Bbllwe TEMNepaTypoi HapyXHOro
BO3ayxa
0,5 1,0/0,9 1,0/0,9 1,0/0,9

1,0 1,1/1,0 1,05/1,0 1,05/1,0
2,0 1,15/1,1 1,10/1,05 1,10/1,05
3,0 n 6onee 1,20/1,15 1,15/1,10 1,15/1,10

MpumeyaHune-B uncnuTene npmeeaeHsl 3Ha4eHUs kKoadbdurumeHTa “¥ui 4 NPU NPoekTHOM Bo3pacTe 6etoHa 180
CyT, B 3HaMeHaTere - Npu NpoeKkTHoM Bo3pacTe 6eToHa 360 cyT.

5.26 KoadpuumeHT ycnoBui paboTbl OeTOHa, yYWTbIBAOWMIA pasnuuMe B MNpodHOCTM BeToHa
COOPYXXEHMUS N KOHTPOJIbHbIX 0O6Pa3LOB NPUHUMAETCS PaBHbLIM:

Fois T 1,0 - NnpM MexaHU3MPOBAHHOM W3rOTOBMEHWW, TPAHCMNOPTUPOBKE W nopadve OeTOHHOM cMmecu C
pacnpegeneHnem n ynnoTtHeHnem pyyHbiMu BI/I6paT0paMM;
Yol s =1,1 - npn aBTOMaTU3NPOBAHHOM MPUrOTOBIIEHNN OETOHHOW CMecH, MOJNTHOCTbIO MexaHM3I/IDOBaHHOI7I

ee TPaHCMNopPTMPOBKE, YKIaaKe v yNnoTHEHUW.
5.27 HavanbHbIn MOAYMb ynpyroctu 6eToHa eCTeCTBEHHOIO TBEPAEHMS MACCUBHbIX KOHCTPYKLUIA Npuy

oxaTum n pactsxxeHun Ey criegyeT npuHumarts no tTabnuue 10.

Tabnuua 10
Cnocob | Ocapka MaKC”“’la' HavanbHble Mogynu ynpyroctu npu cxxaTum 1 pacTsXXeHuu E,g, 10-3 , MMa (krc/cm 2 ),
ynnoT- KOHyca NbHbIN
HeHusi | GeToHHOM | pasmep npu knacce 6eToHa No NPOYHOCTM Ha cxaTue
6eTOHHOM [cMecK, cMm| kpynHoro
cmecu 3anonHu-
Tensa, Mm

14



B5 | B7,5|B10 (B12,5| B15 |B17,5| B20 |B22,5| B25 |B27,5( B30 |B32,5( B35
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Bubpupo- | Mexee 4 40 23,0(28,0(31,0| 335 |355( 370|385 395 |41,0| 42,0 | 43,0| 44,5 | 46,0
BaHue (235) | (285) [ (315) | (340) | (360) | (380) [(395)| (405) | (420) | (430) |(440)| (455) | (470)
80 26,0 | 30,0 (34,0 36,5385 40,0 |415| 425 (435|445 |45,0| 46,5 | 47,5
(265) | (305) | (345) | (375) | (395) | (410) [(425)| (435) | (445) | (455) |(460)| (475) | (485)
120 28,5|33,0|36,5| 27,0 140,5| 42,0 | 43,5 44,5 [ 455| 46,5 [ 47,0 | 48,5 | 49,5
(290) | (340) | (365) | (275) | (415) | (430) |(445) | (455) | (465) | (475) | (480) | (495) | (505)
4-8 40 195(24,0(270] 29,5|315|33,0|345| 36,0 37,0 38,0 (395|410 (425
(200) | (245) | (275) | (300) | (320)| (335) |(350) | (365) | (380) | (385) | (405) | (420) | (435)
80 22,5(28,0(30,0|325|34,5(36,0|375]| 39,0|40,0| 41,0 | 42,0 | 44,0 | 45,5
(230) [ (285) [ (305) | (330) | (350) | (370) [(380)| (400) | (410) | (420) |(430)| (450) | (465)
120 24,5 29,0 (325|350 |37,0( 38,5 |40,0| 41,0 | 42,0 | 43,0 | 44,0 | 45,5 | 46,5
(250) [ (295) | (330) | (355) |(380) | (395) [(410)| (420) | (430) | (440) |(450)| (465) | (475)
8-16 40 13,0 | 16,0 | 18,0 | 21,0 | 23,0 | 25,5 | 27,0| 28,5 | 30,0 | 31,5 | 32,5 | 34,5 | 36,0
(135) | (165) [(185) | (215) | (235) | (260) [(275)| (290) | (305) | (320) |(330)| (350) | (365)
80 15,5 19,0 22,0 245 |26,5| 28,5 (30,0 31,5 |33,0( 34,0 (35,0 36,5 | 37,5
(160) [ (195) [ (225) | (250) | (270) | (290) [(305)| (320) | (335) | (345) |(360)| (370) | (385)
120 175|215|245| 270|295 31,0 |325]| 34,0350 36,0 |37,0]| 38,0 |39,0
(180) [ (220) [ (250) | (270) | (295) | (315) [(330)| (345) | (350) | (365) |(380)| (390) | (400)
Csbiwe 40 - |13,0|16,0| 18,0 [21,0| 23,0 |25,5| 27,0 | 28,5| 30,0 | 31,5 32,5 34,5
16 (135) | (165) | (185) [ (215)| (235) | (260) | (275) | (290) | (305) |(320) | (330) | (350)
80 - 155|190 22,0 (24,5 26,5 |28,5]| 30,0 | 31,5| 33,0 | 34,0 | 35,0 | 36,5
(160) | (195) | (225) | (250) | (270) | (290) | (305) | (320) | (335) |(345) | (360) | (370)
YkaTka Boonk cnoes 6eToHnpoBaHus
- 40 20,5 25,0 (28,0 30,0 | 32,0| 33,0 | 35,0 36,0 | 37,0| 38,0 | 39,0 405 | -
(210) | (255) |(285) | (310) | (325) | (340) [(355)| (365) | (375) | (385) [(400)| (415)
- 80 23,0| 27,0|30,5| 33,0350 36,5380 39,0 (40,0| 41,0 [ 42,0| 44,0 -
(235) | (275) [ (310) | (335) | (350) | (375) [(390)| (400) | (410) | (420) [(430)| (450)
MNMonepek croes 6eToOHMpOBaHUSA
- 40 16,0 | 18,5 [ 20,5 | 22,0 | 23,5| 25,0 | 26,0 | 27,0 | 28,0 | 29,0 | 30,0 | 31,5 -
(165) | (190) | (210) | (225) | (240) | (255) |(265) | (275) | (285) | (295) | (305) | (320)
- 80 18,0 20,5 |22,5| 24,0 | 25,5| 27,0 (28,0 29,5|30,5|31,5(325| 340 | -
(185) | (210) [ (230) | (245) | (260) | (275) [(285)| (300) | (310) | (320) [(330) | (345)

I'Ipvl pacyeTe Ha NMpPOYHOCTb U MO D,e(bOpMaLl,l/lﬂM TOHKOCTEHHbIX CTEepPXHEBbLIX U MITUTHbLIX 3J1IEMEHTOB
MoAyIb ynpyrocTtu OeToHa cnefyet BO BCeX cnydaax npuHMMaTtb Mo Tabnmue 10 kak ans 6eToHa C
MaKkCuMMalribHbIM OVaMeTpPOM KPYNHOro 3anofiHnuTens 40 MM 1 ocagkon KOHYCa, paBHOVI 8 cm n bonee.

Mogaynb casura 6etoHa y crnieayeT npuHumarth pasHbim 0,4 X .

HavanbHbIn KO3 pULMEHT nonepevHon aedopmaumm (koaddpuumeHT lNyaccoHa) 31* npyHMMaeTcs
paBHbIM: ANA MAaCCUBHbIX KOHCTPYKUMIA - 0,15, NS CTepXXHEBbIX U MAUTHBIX KOHCTpYKumi - 0,20.

5.28 TnoTHocTb Tskenoro 6eToHa Mpu OTCYTCTBUWM OMbITHbIX AaHHbIX CcnegyeT npuHUMaTh Mo
Tabnuue 11.
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Tabnuua 11

fnotHocTs 33"'3°”H“Te"’" r/cm CpegHsist NNOTHOCTL GeToHa & , r/cMS | Npy MakcUMarnbHOM KPYMHOCTY
3anonHUTENs, MM

10 20 40 80 120

2,60+2,65 2,26 2,32 2,37 2,41 2,43

2,65+2,70 2,30 2,36 2,40 2,45 2,47

2,70 +2,75 2,33 2,39 2,44 2,49 2,50

(N3meHeHHas pegakuusa, Mam. N 1).
Apmatypa

5.29 [Ina apmunpoBaHusA >Xene3oBeTOHHbIX KOHCTPYKUMM TMOPOTEXHUYECKUX COOPYXXEHWW cnegyet
NMPMMEHATbL  apMaTypHyl0 CTanb, OTBevawlyl TpeboBaHMAM COOTBETCTBYHOLMX [OCYAapCTBEHHbIX
CTaHOapTOB MM YTBEPXKOEHHbLIX B YCTAHOBMEHHOM MOPSAOKE TEXHWYECKMX YCNOBUM M NPUHAANEXaLLy K
OOHOMY 13 CreayroLmnx BUOOB:

CTepXXHeBasi apmaTypHas cTarb:

ropsidekataHas - rnagkasa knacca A-l, nepuogmyeckoro npoduns knaccos A-ll, A-lll, A-IV, A-V;
TEPMUYECKM N TEPMOMEXaHUYECKM YMPOYHEHHas - nepuoaundveckoro npoduns knaccoB AT-IIIC, AT-IVC,
AT-VCK; ynpoyHeHHas BbITSXKkOM knacca A-llIB;

NPOBOSIOYHAst apMaTypHas cTarnb:

XONOOHOTSIHyTas npoBosioka 06bIKHOBEHHAs - nepuoanyeckoro npoduns knacca Bp-I.

[na 3aknagHblXx getanen WM CoeauHUTENbHbIX Haknagok cnenyet nNpuMEeHATb, KakK npaBuno,
NPOKaTHYIO yrnepoancTyro ctalb.

MapKl/I apmaTypHoPl ctann and apMmmpoBaHUA Xene3obeTOoHHbIX KOHCprKLI,VIl7| B 3aBUCUMOCTU OT
yCﬂOBMVI nx pa6OTbI n cpep,He|7| TeMnepaTtypbl Hapy>XHOro BO3ayxa Hanbonee XxornogHoOM NSATUOHEBKU B
pal7|0He CTpouTenbCTBa crnegyet npuHMMaThb no ﬂGVICTByIOLIJ,I/IM HOPMAaTUBHbIM JOKYMEHTaM.

ApmatypHyto ctanb knaccoB A-lliB, A-IV n A-V pekomeHOyeTcs MpuUMeHATb ANA npeasapuTernbHO
Hanps>XeHHbIX KOHCTPYKLMA.

5.30 HopmaTuBHble M pacyeTHble COMPOTMBIIEHUA OCHOBHbLIX BWOOB apmaTtypbl, NPUMEHSIEMOW B
Kerne3o0eTOHHbIX KOHCTPYKUMSAX FMAPOTEXHUYECKUX COOPYXEHWUW, B 3aBWCMMOCTM OT Krnacca apMaTypbl
AOIDKHbBI MPpUHMMAaTbCA no Tabnuue 12.

MNpumevaHne - HavanbHble  Mogynu  ynpyroctu  OeTOHOB,  MOMNyYaemblX W3 NUTbIX
(camoynnoTHsLWMXCS) OeTOHHBIX cMecel crnegyeT npuHumaTtb Ha 15% Huxe.

Tabnuua 12
BI/I,EI, 1 Knacc apmMaTtypbl HOpMaTMBHbIe PacueTtHble conpoTuBneHna apmMaTtypbl 4na
CONPOTUBIIEHUNA PACTAXEHUIO npeaenbHbIX COCTOSIHUI nepBoM rpynnbl,
N pacyeTHble conpoTuBNeHna MMa (KFC/CM 2)

pacTsKeHUI0 apMaTypbl Anst
npenesibHbIX COCTOSAHUN
BTOpOW rpynnel, MMa

(krclem2), Ry ; Rs,ser
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pacTsKeHUo cxKaTtuo
npoAonbHOM nonepeyvHon B
R (xomyTOB, ac
3 OTOMHYThIX
CTepXxHewn)
st

1 2 3 4 5
CrepxHeBas apmaTypa KIaccoB:
A-l 235 (2400) 225 (2300) 175 (1800) 225 (2300)
A-ll 295 (3000) 280 (2850) 225 (2300) 280 (2850)
A-lll, gnameTpom, Mm:
6-8 390 (4000) 355 (3600) 285 (2900) 355 (3600)
10-40 390 (4000) 365 (3750) 290 (3000) 365 (3750)
A-IV 590 (6000) 520 (5200) 405 (4150) 400 (4000)
A-V 785 (8000) 680 (6950) 545 (5550) 400 (4000)
YnpoyHeHHas BbITSHXKKOM Knacca
A-llIB c koHTpONeMm:
HanpsPKeHWU 1 yanMHEHN 540 (5500) 490 (5000) 390 (4000) 200 (2000)
TONbKO YANVHEHWUA 540 (5500) 450 (4600) 360 (3700) 200 (2000)
MpoBonoyHas apmartypa knacca
Bp-l, onametpom, Mm:

3 410 (4200) 375 (3850) 270 (2750) 375 (3850)

4 405 (4150) 365 (3750) 265 (2700) 365 (3750)

5 395 (4050) 360 (3700) 260 (2650) 360 (3700)
MpumeyaHue - B cBapHbIx Kapkacax Ans XoMyToB 13 apmaTtypbl knacca A-lll, anameTp koTopbix MeHbLue 1/3
AnameTpa NpoaonbHbIX CTEPXHEN, st paBHo 255 MIMa (2600 krc/cm 4 ).
Mpu oTcyTCTBUM CcUenneHns apMaTypbl ¢ 6eTOHOM Rsc paBHO HymIo.

Mpun pacyeTe apmatypbl MO [MaBHbIM PACTAMVBAKOLMM HaMPHKeHUAM (Oanku-CTeHKM, KOPOTKME
KOHCOMKW 1 Ap.) pacyeTHble CONPOTMBIIEHUSI apMaTypbl crneayeT NpUHUMAaThb Kak Anst NPOAOSIbHOM apMaTypbl
Ha gencTere n3rnbaroLLero MOMeHTa.

I'Ipvl Hagnexawem obocHOBaHMKM ANs Xene3obeToHHbIX KOHCTPYKLI,MVI TMapoTEeEXHNYECKUX coopy>|<eHV||7|
0O0nycKaeTCca MNMPUMEHATb CTepXXHEBYK W MNPOBOJIOYHYKO apMaTypy Apyrux KnaccoB, UX HOpMaTuMBHbIE U
pac4eTHble XapakKTepUCcTunkn criegyet npuHuMMaTb Mno ﬂ,eﬁCTByPOU.lMM HOPMAaTUBHbIM OOKYMEHTaM.

MpumeyaHne - HavanbHble  Mogynu  ynpyroctu  GeTOHOB,  MONy4YaemblX U3 NUTbIX
(camoynnoTHSALWMXCA) BETOHHBIX cMecel cnegyeT NnpuHMMaTth Ha 15% Huxe.

5.31 KoacbdpuumeHTbl ycnoBumn paboTbl HEHanpsaraeMon apmatypbl crieqyet npuHuMath no Tabnuue
13, a Hanpsiraemon apmaTypbl - N0 4ENCTBYHOLLUM HOpMaTUBHbLIM fokyMeHTaM (cm. CI1 63.13330).

Tabnuua 13
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dakTopbl, 06ycnasnmBalLme BBegEHNE KoadhdmumeHTsl ycnosumin paboTsl apmaTtypbl
KoacpduumneHToB ycrosuii paboTbl apMmaTypbl
YcnoBHoe 0603Ha4YeHne 3HaveHne
MHorokpaTHOe NOBTOPEHWNE Harpysku ¥s1 Cm. 5.32
5
>Kene3obeToHHbIE areMeHTbI Y53 11
s
Cranexene3obeTOHHbIEe KOHCTPYKLUN (OTKPbITbIE ¥s3 0,9
1 NOA3EeMHbIE) s

MpumeyvaHue - Npu HanNMYMM HECKONbKMX hakTOPOB, AENCTBYIONX OAHOBPEMEHHO, B pacyeT BBOAUTCSH
npounsBeaeHe CoOOTBETCTBYHIOLLMX KO3 dMLUNEHTOB ycnosuii paboThbl.

KoadhdmumeHT ycnosuit paboTbl apmaTypbl NpU pacyeTe Nno npedenbHbIM COCTOSIHUSIM BTOPOW rpynnbi
NPUHUMAaETCS PaBHbIM eAVHULE.

(N3meHeHHas pegakuus, Mam. N 1).

5.32 PacyeTHble CONPOTMBMEHUSA HeHanpsraemMon CTepXHEBOW apmaTypbl Npu pacdete Ha
BbIHOCNMBOCTb CneayeT onpeaensatb No opmyne

R, = yyR;, (17)

roe -¥s1- koapduumeHT ycnosu paboTel apMaTypbl, onpegensemsln no opmyne
v =3.25-[lg N /g 2:109)1(3.25 - 951) (18)

1 NpUHUMaemsblin He Gonee “¥;; = 1,0.

3pecb “}*:51 - K03hPULIMEHT yCoBuiA paBoThbl apMaTypbl NP YMCTE LMKMOB Harpyxenus 37 =2-108

3Ha4veHuns ¥;1 ONpeaenatTca:

Ans apmatypbl knaccos A-l, A-Il, A-Ill no dopmyrne (19),

Ansa apyrux knaccos apmaTtypsl - no CI 63.13330.

Yo = (L3ran 0 )1 -, (1-ngnam, 18], (19)

3pecb 1 - KOIPULMEHT, YUMTBIBAIOLLMIA KNacc apmaTtypbl, NpMHMMaeMbin no tTabnuue 14;
T ;- KOIPULUMEHT, yUnTbIBaAIOWMI QUamMeTp apMaTtypbl, MPpUHMMaeMbIn no Tabnuue 15;
. - KO3PPUUNEHT, yUNTBIBAIOLLMIA TUMN CBAPHOIO CThIKa, MPUHMMaeMbIv no Tabnuue 16;

05 - KOIMMUUMEHT acummeTpun uukna, £z = O pn fﬂsum , TAe Tawin U Y max -
COOTBETCTBEHHO HAMMEHbLLIEE N HanbOrbLLEE HANPsHKEHUS B pacTsiHYTOM apMaType.

Tabnuua 14
18



Knacc apmatypbl KosdbcpuumeHT %
Al 0,44
A-ll 0,32
A-lll 0,28
Tabnuua 15
[vameTp apmaTypbl, MM Jo 20 30 40 60 n 6onee
KoscbpmumenT 7 1 0,9 0,85 0,8

7 ; TPUHNMAETCH NTIMHENHOW NHTepnonaLumen.

MpumeyaHue - [N NPOMEXYTOYHbIX 3HAaUYEHWUI AMaMeTpa apMaTypbl 3HaYeHue koadduLeHTa

Tabnuua 16

Twn cBapHOro coeanHeHVs CTePXXHEBOW apmaTypsbl

Koadpdpuument 7,

KoHTaKTHOE CTbIKOBOE TUMOB:
KC-M (c mexaH14ecKomn 3a4nCTKON)
KC-O (6e3 mexaHN4eCcKon 3a4MCTKM)

CTbIkOBOE, BbINOMHEHHOE CNOCOGOM BaHHOW OQHO3MNEKTPOAHON CBAPKU Ha CTarbHOW
noAKnazKke npu ee ArvHe:

5 n bonee gnameTpoB HAMMEHBLLETO U3 CTbIKyEMbIX CTEPXHEN
1,5-3 guameTpa HaMMEHbLLErO N3 CThbIKyEMbIX CTEPXKHEN

CTblkoBOE C napHbIMAW CUMMETPUYHbIMU HaKnaakamu

1,0

0,8

0,8
0,6

0,55

T » NPUHNMaETCs paBHbIM eaNHNLIE.

MpumeyaHue - [insa apmaTtypbl, HE UMEIOLLEe CBapHbIX COeANHEHUI, 3HaYeHNe Ko durLmeHTa

dopmyna (18) cnpaBegnuea npu }F < 2:101

Mpu yncne LUMKNOB HarpyxeHns A7 >2:109 cneayeT npuHumath Fal = Fil-

PaCTﬂHYTaﬂ apmMaTtypa Ha BbIHOCIIMBOCTb HE NPOBEpPAETCA, eClin KOS(*)(*)I/ILI,VIGHT Fsl onpe,u,enﬂeMbM

no copmyne (19), 6onbuwe 1,0.

5.33 PacuyeTHble conpoTuBIiieHnA apMaTtypbl MNMpu pacdeTe Ha BbIHOCIIMBOCTb NpeaBapuUTesibHO

HanpsAXXeHHbIX KOHCprKLI,VII7I onpepgenarTcAa no ﬂeﬁCTByPOU.LMM HOPpMaTUBHbIM [OOKYMEHTaM

63.13330).

(N3meHeHHas pegakuus, Mam. N 1).

5.34 Moaynn ynpyroctm HeHanpsraemon u CTepXXHEBOW Hamnparaemon apmaTtypbl NPUHUMAKTCS Mo

Tabnuue 17, a apmaTypbl ApPYrMX BUGOB - N0 OEVCTBYOLLMM HOPMATVBHLIM JOKYMEHTaM.
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Tabnuua 17

Bun apmatypel Knacc apmatypei Mogaynb ynpyroctu apmatypbl Es 103 ,
MMa (krc/cm 2)
CrepxHeBas A-1, A-ll 210 (2100)
A-lI 200 (2000)
A-IV, A-V 190 (1900)
A-lliB 180 (1800)
ApmaTtypHas npoBorsioka Bp-I 170 (1700)

5.35 lMpu pac4yeTe xene3obeToOHHbIX KOHCTPYKUMIA MTMOPOTEXHNUYECKMX COOPYXXEHUIA Ha BbIHOCITMBOCTb
Heynpyrme gedopmauum B CXKaTon 30He OeToHa crefyeT yuuTbiBaTb CHWXKEHVMEM MOZYMNs yrnpyroctu
6eToHa, NpuHMMas KoadUMEHTbl NpuBedeHnsa apmaTypbl K 6eToHy +2' no Tabnumue 18.

Tabnuua 18
Knacc 6eToHa no NpoYHOCTM Ha cxaTue B15 B20 B25 B30 B35 B40
KoadhduumeHT npuseaeHns ' 25 23 20 18 15 10

6 KoHCTpyKTUBHBbIE TpeGoBaHUA

6.1 Tpu NpPOEKTUPOBAHWM KOHCTPYKLUWUWA, MWCMNbITLIBAOWMX TemrnepaTypHble W  BIIAXHOCTHblE
BO3OEWNCTBUA, Ons nNpegoTBpalleHns TpelwmHoobpas3oBaHus Heobxogumo npegycmaTpvBaTth creaylowue
KOHCTPYKTMBHbIE PELLUEHUS U TEXHONOrMYeCckne MeponpusaTms.

6.1.1 KOHCTPYKTUBHbIE pELLEHUS:

BblGOp Hanbonee paunoHanbHOW KOHCTPYKLUN B AHHbLIX NMPUPOAHBLIX YCIOBUSIX;

pa3pe3ka KOHCTPYKLUMM NOCTOAHHLIMU AedOpMaLNOHHO-0CaA04HBbIMY LUBAMMU;

pa3pe3ka KOHCTPYKLMM NOCTOSAHHBIMU U BPEMEHHBIMWU TEMMNEPATYPHBIMU U YCa404HbIMW LUBAMU;

YCTPONCTBO TEMMON30NALUN Ha HApPYXXHbIX BETOHHbBIX MOBEPXHOCTSX:

NpYMeHeHVe NpeaBapuUTeNbHO HaNpPsHKEHHOW apMaTypbl (4ns TOHKOCTEHHbIX KOHCTPYKLUWUIA).

TexHonornyeckne MeponpuaTns:

CHWXEHMEe TennoBblaeNneHns OeToHa NPUMEHEHVMEM HU3KOTEPMUYHBIX LIEMEHTOB, YMEHbLUEHUEM
pacxoda LeMeHTa 3a CYeT WUCMNOMb30BaHWs BO34YXOBOBMEKALWMUX W nnactuduumpyowmnx nobasok,
30nbl-yHOCa U Ap.;

perynupoBaHue TemnepaTtypbl OETOHHbLIX CMecen;

MaKCMMarbHOEe paccevMBaHWe Ha4varnbHOW TennoTbl M 3K30TEepMMM 3a cyeT Haumbomnee BbIrOQHOro
COYeTaHNs BbICOTbl SPYCOB OETOHMPOBAHWA WM WHTEPBANoOB MeXAy YKNagkow SpycoB Mpu 3agaHHON

MHTEHCUBHOCTU POCTA COOPYXKEHUA;

perynvMpoBaHue TeMnepaTypHOro 1 BraXXHOCTHOTO PEXUMOB MOBEPXHOCTEN GETOHHLIX MAcCUBOB SIS
3aWWTbl 3TUX MOBEPXHOCTEN OT pe3kux koneGaHuii TemnepaTypbl cpefbl U COXpaHeHWst B Temnsioe BpeMs
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rogoa BO BMaXHOM COCTOSSHAM C  MOMOLLLID  MOCTOAHHOW  WUIK BpeMeHHOI7I Tennounsonauunm - Unn
Tennornapon3onaunn, NosinBkn BOOOMN, yCTpOVICTBa waTpoB C KOHOULNOHMPOBAaHUEM BO34yXa U T.MN.;

npuMeHeHune pr6HOFO oxnaxaeHust 0eTOHHOW Knaaku;

noBbllLleHne ogHOPOAHOCTH OeToHa, obecneveHne ero BbICOKON PacTAaAXMMOCTH, NOBbILLEHNE Npeaena
NPOYHOCTN Ha OCEBOE paCTAXEHUE;

3aMblKaHne CTaTu4eCckn Heonpeanemmmbix KOHCprKLI,VIVI, a TakKkKe OMOHOTn4YmBaHMe MacCcCUBHbIX
KOHCprKLLI/Il7I npun temnepartypax 6eToHa, 6nM3KMX K ero MMHUManbHbLIM 3KcnnyaTauynoHHbIM TeMnepaTtypam.

YCTPONCTBO NOCTOSAAHHLIX U BPEMEHHbIX LIBOB
6.2 [Ina npepoTtBpalleHns obpa3oBaHus TPELUUH UMM YMEHbLUEHUS UX PacKpbITUSE B MOHOMUTHBIX
BOETOHHbIX 1 Xene3obeTOHHbIX COOPYXEeHMAX HEOBX0ANMO nNpeaycMaTpmBaTb NOCTOSIHHbIE TEMMNepaTypHble

LWBbI, @ TaKKe BpeMeHHble CTPOUTESTIbHbIE LLBbI.

lMocTosiHHbIE WBbI  AOOMKHbI 0obecnednBaTb BO3MOXHOCTb B3aUMHbIX ﬂepeMeLlJ,eHVlVl yacTten
COOpYyXeHnA Kak B npouecce CcTpountenbCTBa, Tak U B NpoLuecce aKkcnyataunn.

BpemMeHHble cTpouTerbHbIe LBbI AOMKHLI 06ecneunBaTh:
CHVXEHMe TemnepaTypHbIX HanpsKeHUin B 6eToHe B NpoLiecce BO3BEAEHUS COOPYKEHUI;

CHWKEHWE YCUIMWN, BbI3BaHHbIX HEPaBHOMEPHOW OCaOKOW YacTel COOPYXEHUA B CTPOUTENbHbIN
nepvog;

cobntoaeHve TpebyeMoin MHTEHCMBHOCTM paboT Mo BO3BEAEHWIO COOPYXKEHUS;
YHUVMKaLMIO apMOKOHCTPYKLUMI, onanyoku, COOpHbIX 3N1eMEHTOB U T.M.

6.3 lNMocTosiHHbIE LWBLI B COOpPYXEeHNAX MOryT BbIMOJIHATbCA CKBO3HbIMU UM B BUAE Hagpe3oB MO
NOBEPXHOCTAM, NOoABEPXKEHHbIM 3HAYUTEI1bHbIM KonebaHusm TeMnepartypbl.

PaccTosiHue Mexay NOCTOSIHHBIMU M BPEMEHHbIMU LUBaMK criefyeT HasdHayaTb B 3aBUCMMOCTU OT
KMUMaTUYECKUX W TEONOTMYECKUX  YCIOBWIA,  KOHCTPYKTMBHBIX ~ OCOGEHHOCTEN  COOPYXXEHWH,
nocrefoBaTenbHOCTM NPOU3BOACTBA PaboT U T.M.

6.4 [Ona cGOPHO-MOHOMUTHBLIX KOHCTPYKUMA HeobxoaMMo npedycMaTpuBatb  MeponpusTus,
obecneymBatoLLMe HaAMeXalllyto CBsi3b MO NOBEPXHOCTAIM KOHTaKTa Npu OMOHOMYMBAHUMN KOHCTPYKLNIA.

6.5 [na ymeHblueHVUs TemnepaTypHbiX HampsXeHWh, a Takke BNUSHWA HepaBHOMEPHbIX OCadoK
OCHOBaHMS Mpu COOTBETCTBYIOLEM ODOOCHOBaHUM [OMyckaeTcd ycTpaumBaTb BpeMeHHble pacLuMpeHHble
WBbl, 3anonHaeMble 6eTOHOM (3amblkatolime GrokuM) Mocne BblpaBHUBaAHWS TemnepaTyp M cTabunusauun
0ocafok.

HasHauyeHMe NPOAONLHOro U NonepeyHoro apMMpoBaHUs

6.6 B mMaccuBHbIX xene30b6eTOHHbIX 3fIEMEHTaX M’MAPOTEXHUYECKMX COOPYXKEHWUNA, pa3Mepbl KOTOPbIX
npesbilladT TpebyeMble MO pacyeTy M HasHa4yeHbl MO KOHCTPYKTMBHBIM WM TEXHONOrMYeCKUM
coobpaxeHuaM, a B obaenkax rmapoTeXHUHECKUX TYHHENeWn - BO BCEX Chyvasix, MMHUMAInbHbIA NPOLEHT
apMUpOoBaHUsi He HOPMUPYETCs, U cedeHne paboyeit apMaTypbl HasHa4YaeTCsl B COOTBETCTBUM C PACHETOM.

Mnowaab ceyvyeHUss NPOOONbHOW apMaTypbl OCTamnbHbIX XErne300EeTOHHbIX 3NEMEHTOB AOoIHKHa
npuHMMaTbes He MeHee 0,05% oT nnoLLaan pac4yeTHOro ceveHus 6eToHa.

6.7 PacctosiHne B cBeTy Mexay apMaTypHbIMU CTEPXHAMW MO BbLICOTE U LUMPUHE CeYEeHUS OOMKHO
obecneunBaTb COBMECTHYHO paboTy apmaTtypbl ¢ 6ETOHOM M HasHadaTbCA C y4eToM yaobcTBa yknagku u
YyNNoTHEHMs GETOHHOM cMecH.

PaccTosiHme B cBeTy Mexzay CTEpPXKHSIMWM apmaTypbl Sl HEMAacCCUBHbIX KOHCTPYKUWMIA credyeT
NPUHUMATL C Y4ETOM YCIOBUI MX BETOHUPOBAHUS.
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B MaccuBHbIX Kene3oBeTOHHbIX KOHCTPYKUMAX PacCTOSHUA B CBETY MEXAY CTEepXHAMU paGoder
apmaTypbl Mo WWPUHE CEYEHUS OMPEAEeNAOTCS KPYMHOCTLIO 3amnonHuTens 6eToHa, HO He MeHee 2,5 4 , rae

d - AMameTp apmartypbl.

6.8 TonwmHy 3almTHOro crnos 6eToHa cnegyeT NPUHUMATL:

ANsi NLUEeBbIX MOBEPXHOCTEWN KOHCTPYKLUMI, HE MOABEPralolnXca HENOCPEACTBEHHOMY BO3OENCTBUIO
BOAbl, MApPOB BOAbl UM aTMOCEPHbIX ocaakoB: He MeHee 30 Mm ans pabouern apmatypbl u 20 MM ans
pacnpegenuTensHoOn apMaTtypbl U XOMYTOB B Bankax M nnutax BbICOTOM A0 1,5 M, a Takke B KOMOHHax C
MeHbLUen cTopoHon Ao 1,5 m;

ONA  NUuUEeBbIX  MOBEPXHOCTEM  KOHCTPYKUMW M YacTel  COOpYXeHWW, NOABeprawLLmxcs
HenocpeacTBEHHOMY BO3AEMCTBUIO BOAbI (30HbI MEPEMEHHOr0 ropu3oHTa BOAbl, MOBEPXHOCTU BOAOCIIMBOB 1
Bogocbpocos, 06aenkn 6e3HanopHbIX TYHHENEeN, NAUTbl KpenneHns OTKOCOB KaHasoB 1 T.M.) B coMeTaHuu ¢
BO30ENCTBMEM 3aMOpPaXMBaHWA-OTTaMBaHWs, KaBuTaumMm UM NCTMpaHns HaHocamm - He meHee 60 MM U He
MeHee OBYX OMaMeTpOB CTepXHen ansi paboden u pacnpegenqrenbHoOn apmaTypbl. OTo e TpeboBaHue
OOMMKHO BbINOMHATECS ANSt KOHCTPYKUUA W 3NIEMEHTOB COOPYXXEHUN, 3aluTHble Crioun GeToHa KOTOopbiX
cMcTemMaTUYeCKM NoaBepraTcsa BO34eNCTBUIO NApoB BOAbI.

TonwmHy 3aWwmuTHOro crnosi 6eToHa B xene306eTOHHbIX KOHCTPYKLUMSIX MOPCKUX TMAPOTEXHUYECKUX
COOpPYKEHWIN HEOBXOAMMO NPUHUMATD:

ansa paboyen apmaTtypbl CTEPXXHEBON - He MeHee 60 MM;
Ans pacnpegenuTensHOW apmMaTypbl U XOMYTOB - He MeHee 40 Mm.

[na 3aWwunTHBIX Cnoes OeToHa OoMmKeH NPUMEHATbCA GeToH Kknacca no NPOYHOCTUN HE HUNXKE B20, npum
3TOM MOpO3OCTOl7IKOCTb N BOOOHENPOHMUAEMOCTb 3TOro 0eToHa OO0MMKHbI OblTb HE HWXe npeabvABri€HHbIX
NPOEKTOM K NNLUEBBIM NOBEPXHOCTAM OaHHbIX KOHCprKLI,I/IIZ Wnn vyacten COOpYyXeHu4.

Ona cOopHbIX xene3obeTOoHHbIX 3N1EMEHTOB 3aBOACKOrO WM3roTOBMEHWS MpU NpUMeHeHWn GeToHa
Krnacca no nNpoYHOCTU Ha cxkatue B15 1 Bbilwe TonwmMHa 3aLWmnTHOrO Cnost MoXeT BbiTb yMeHbLueHa Ha 10 Mm
NPOTUB YKa3aHHbIX Bbille BENNYUH.

Mpu akcnnyatauum xene3obeTOHHbIX KOHCTPYKUMA B YCMOBUSX arpecCUBHOW Cpedbl TOMWUHY
3alMTHOro cfiost HeobxoAMMO Ha3HavaTb He meHee 60 MM.

6.9 B HeTPEeLMHOCTONKMX »ene300eTOHHbLIX NnTax U cTeHax cevyeHMeM BbicoTon 60 cm n Gonee c
KO3 PULMEHTOM apMUPOBAHNA  fi £ 0,008 npy Hagnexawem obOCHOBaHWM [OMNycKaeTcs MHOropsiaiHoe

pacnonoXxeHne apMaTypbl MO CEYEHUI0 3NeMeHTa, CnocobCTBYIOLLEE YMEHbLIEHUIO MAKCUManbHON LWNPUHBI
PaCKPbITUSA TPELLIMH MO BbICOTE CEYEHUS.

6.10 Ecnu ctepxHn apmaTtypbl pasmeLyaloTcs B ABa U bonee psaga, TO AMaMeTpbl CTEPXHEN psaaoB
OOIDKHbI OTNUYaTbCs Apyr OT Apyra He 6onee, Yyem Ha 40%.

6.11 W3 ycnoeua [ONrOBEYHOCTUM TUOPOTEXHUYECKMX COOPYXEHUn 6Ge3 npeasapuTenbHOro
HanpskeHuss OuMaMeTp apmaTypbl credyeT npuHMMaTh Ana  paboyelt CTepXHeBOW apmaTtypbl U3
ropsiyekataHo ctanum He MeHee 10 MM, AN cnvpaneid U AN KapkacoB W CETOK BA3aHbIX WNU
N3roTOBIEHHbIX C MPUMEHEHNEM KOHTaKTHOWM CBapKku - He MeHee 6 MM.

6.12 T[MpogonbHble CTEPXHU pPacTAHYTOM U CXKaToW apmaTtypbl OOMMKHbl ObiTb 3aBefeHbl 3a
HOpMarbHOE UMM HaKMOHHOE K MPOAOJSIbHOWM OCK AieMeHTa ceyeHne, rae OHu He TpebyloTesa No pacyeTy.

6.13 PacnpegenutenbHyto apmaTypy 4515 3NIEMEHTOB, paboTalLlmx B OAHOM HanpasfeHuu, cregyet
Ha3HauaTb B pa3mepe He 6onee 10% oT nnowaau pabo4ver apMmaTtypbl B MECTE HaubombLIEro n3rmbaroLLero
MOMEHTA.

6.14 Tlpu BbLINOMHEHUM CBapHbLIX COEAMHEHWI apMaTtypbl credyeT BbINOMHATL TpeboBaHus
[AeNCTBYIOLLMX HOPMATUBHBIX JOKYMEHTOB.

6.15 B KOHCTPYKUMSAX, pacCHMTbIBAEMbIX Ha BbIHOCIIMBOCTb, B OLHOM CEYEHUM OOJIKHO CTbIKOBATbCH,
Kak npaBuno, He 6Gonee MOMOBMHbI CTEPXXHEBOW pacTAHyTOW pabouyen apmartypbl. [pyuMeHeHWe CThbIKOB
BHaxnecTky (6e3 cBapkM M CO CBApKOW) ANSA pacTsaHyTonm paboyen apmaTtypbl B 3TUX KOHCTPYKUMSIX HEe
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OonycKkaeTcs.

6.16 B n3rubaembix anemeHTax npu BbicoTe ceveHus Bonee 700 mm y GOKOBLIX rpaHen crnegyet
yCTaHaBMNMBaTb KOHCTPYKTMBHbIE NPOAOSbHbLIE CTEPXKHMW. PaccTosgHmne Mmexay HUMK No BbICOTE AOMKHO ObiTh
He 6onee 400 mm, nnowagb nonepevyHoro cedeHust - He MeHee 0,1% oOT nnowagn ceveHus GeToHa,
MUMEIoLLEro pasmep, paBHbIA MO BbICOTE 3MEMEHTa PacCTOAHMIO MeXOy STUMU CTEPXHAMMW, MO LUUPUHE -
MosoBMHE WMPUHbI pebpa anemeHTa, HO He 6onee 200 mm.

6.17 Y Bcex NOBEPXHOCTEN Xene300eTOHHbIX 3MeMEHTOB, BONM3M KOTOPbIX CTaBUTCHA MpoJosfibHas
pacdyeTHas apmaTypa, HeobxoAMMO npedycMaTpuBaTbh Takke MOMepevHy apmaTypy, OXBaTbIBalOLLYyHO
KpariHue npoaosibHble CTEPXHU. PaccTosHne mexay nonepeyvHbiMu CTEPXHAMMU AOMKHO BbITh He Bonee 500
MM 1 He Gonee yABOEHHOW LUMPUHBLI FPaHN SMNeMeHTa.

6.18 Bo BHEUEHTPEHHO CXaTbiX NMHEWHbLIX 3MEMEHTaX, a TakKe B CXaToh 30He wusrnbaembix
3NEeMEHTOB MNpW HanuuMM YYuTbiBAEMOW B pacyeTe CXaToW NpoJonibHOM apmaTypbl Heobxoammo
npegycmaTtpuBaTb YCTaHOBKY XOMYTOB.

PaccTosHue mexay xomyTamu crnegyeT npuHMMaTh B BA3aHbIX kapkacax He 6onee 15 4 , B CBapHbIX -
He OGonee 20 4 , rOoe 4 - HaMMeHbLUMA OnameTp CXaToW NpoAonbHOM apmaTypbl. B oboux cnydasx
paccTosiHMe MeXay XOMyTaMu OOIDKHO ObiTe He 6onee 500 Mm.

KoHCTpyKumnsi nonepeyHon apmaTtypbl AofxkHa obecnevvBaTtb 3akpenneHve oxatblX MPOAOSbHbIX
CTepXHen oT BOKOBOro BbiNy4MBaHWA B Nl060M HanpasrieHuu.

B mectax cTbikOBKM pabouer apmaTtypbl BHaxmnecTtky 6e3 cBapkm unu ecnum obuiee HacbiweHue
anemeHTa NPoAoNbHOM apMaTtypol cocTaBnsieT 6onee 3%, XoMyTbl CneayeT yCTaHaBNMBaTb Ha PacCTOSAHUM
He 6onee 10 4 wn He 6onee 300 MMm.

B MaccuBHbIX BHELEHTPEHHO CXaTblX 3MeMeHTax, paccyuTaHHbIX 6e3 yyeTa cxaTtom apmaTtypbl,
paccTosiHNe MeXay KOHCTPYKTMBHbLIMWU MOnepeyHbIMK CBA3AMM (XOMyTamu) cnegyeT yBennyuBaTb A0 ABYX
BbICOT (LLUMPWH) aneMeHTa.

(M3meHeHHas pegakuus, M3m. N 1).
6.19 PacctosiHMe mexay BepTUKanbHbIMWU MOMEPEYHBIMUA CTEPXKHAMU B 3MIEMEHTax, He VMEHLLMX
OTOrHYTOW apmaTypbl, U B Cry4asix, Koraa nonepeyHas apmaTypa Tpebyetca no pacyeTy, Heobxoanmo

npuHNMaTb:

a) Ha NpUOMNOpPHbIX y4acTkax (He MeHee 1/4 mponeTa) nNpu BbICOTE CEYEHUs MeHee unu pasHon 450
MM - He Bonee /4 /2 n He Bonee 150 MMm;

npwu BbicoTe ceveHus bonee 450 mm - He Bonee }: /3 n He 6onee 500 mMm;
npu BblCOTe ceyeHus, paBHou unu 6onee 2000 mm, - He Bonee jz /3;

0) Ha ocTanbHoOM YacTu nponeta npu BbicoTe ceveHnst 300-2000 mm - He Gonee (3/4)j: v He Gonee
500 mm;

npu BelcoTe ceveHns 6onee 2000 Mm - He Gornee (3/4) % .

6.20 B anemeHTax, paboTatolumx Ha n3rnb ¢ KpyYeHUeM, BsidaHble XOMYTbl [OMMKHbI ObITb 3aMKHYThIMU
C NepenyckoM Mx KOHLOB Ha 30 guamMeTpoB XOMYTOB, a NMPW CBAapHbIX Kapkacax BCe MOMepeYHble CTEPXXHU
06oux HanpaBneHWi OOMKHbl OblTb MPUBAPEHbI K YIMOBbIM MPOAOSNbHBIM CTEPXHSIM, 06pa3sys 3aMKHYThIN
KOHTYP.

6.21 OtBepcTua B Xenes3obeTOHHbIX JMeMeHTax crneayeT pacnonaratb B npegenax siyeek
apMaTypHbIX CETOK U KapKacoB.

OTBepCTI/IFl C pasmMepamu, npesbllUaAWMMU  pa3Mepbl A4YeeK CEeTOK, OOJDKHbI oKanMnATLCA

JononHutenbHon apmartypor. CymmapHas nnowiagb ee CeyYeHus [omkHa OblTb He MeHee ceudeHusi
npepBaHHON paboyen apmaTypbl TOro e HanpaBneHus.
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6.22 T[lpu npoekTUpoBaHMM cCTanexenes3obeTOHHbIX KOHCTPYKUUA Haanexut obecneunmBatb
COBMECTHyl0 paboTy apmaTypbl M cTanbHOW o6nuuoBku. TonwmHy o6NUUOBKM cnefyeT npuHUMaTh
MUHUMaNbHOW MO YCMOBUAM MOHTaXa W TpaHCnopTupoBaHus. B cTanexene3obeToHHbIX anemeHTax
Bogonoaeogsiwero Tpakta OC TonwmHa cranbHOW OGNUUOBKM O0S/MKHA NPUHUMATBCA U3 YCIOBUS

Ay £ A (spece Ay n A - nnowagb ceueHns COOTBETCTBEHHO CTamnbHOM OBMMLOBKM U CTEPXKHEBOM
apmaTypbl B pac4eTHOM CEeYEeHUW ANeMeHTA).

6.23 ApmaTypa Xeneso0eTOHHbIX KOHCTPYKUMA OOJbKHa npedycmatpuBaTbCsl B Buae apModepm,
apMomnakeToB, CBapHbIX KapkacoB, CETOK M LUTY4YHOW apMaTypbl.

Tunbl apMOKOHCTPYKLIUIA CriedyeT HasdHavaTb C y4eTOM NpUHATOro cnocoba npoussoacTtea pabot. OHum
DOIMKHbI o6ecneunBaTb BO3MOXHOCTb MEXAHN3NPOBaAHHOW nofgayn 6eToHa u TwaTenbHoM ero NnpopaboTku.

YcTaHoBKYy — apmartypebl B Xene300eTOHHbIX KOHCTPYKLMNAX HeobxoaMMo npousBoaAnTb
MHOYCTpUanbHbIMM MeTO4aMK NpU MaKCMManbHOW 3KOHOMWUK MeTanmna Ha KOHCTPYKTUBHbIE 3N1EMEeHTbl AnA
3aKkpenneHusi ee B 6bnoke 6eToHMpoBaHUS.

YBenunyeHve nnowagm cedeHunsd apmartypbil, onpep,eneHHon pacyeToM Ha 3KcrnnyaTtaunoHHble
Harpy3ku, ona BOCNpuATUA Harpy3ok CTpouTesibHOro nepmuoga, Kak rpaBsuio, He JonyckaeTcs.

6.24 OTKpbITble MOBEPXHOCTN OETOHHBLIX COOPYXXEHMWWN, HaxoAslMecs B 30He NepemMeHHOro ypoBHS
BOAbl M MOABeEpraloLwmecs BO3AENCTBUIO OTpULATENbHbIX TeMnepaTtyp, a Takke OTKpPbITble MOBEPXHOCTH
COOpY>KEHWI, BO3BOAMMbBIX B YCIOBUSAX >KapKOrO CyxOro Knvmara, AOoMycKaeTcs apMmpoBaTb CeTkamu u3
apmatypbl knacca A-ll anametpom 16 mMm. Bo BCcex OCTanbHbIX Criydasix KOHCTPYKTMBHOE apMupOBaHue
OTKPbITbIX NOBEPXHOCTEN BETOHHBLIX COOPY>KEHUI OOMYCKaeTCs TONLKO Npu cneunansHOM 060CHOBaHNN.

JononHuTenbHble YyKasaHUss MO KOHCTPYMPOBaHWUIO NpeABapuTeNibHO  HanpsiKeHHbIX
3fIeMeHToB

6.25 [pu KOHCTPyMpOBaHUWM MpeaBapuUTENbHO HaMpPsKEHHbIX 3MEMEHTOB CcreayeT BbIMOMHATb
TpeboBaHWsA OEeNCTBYIOWMNX HOPMATUBHBIX JOKYMEHTOB Ha MPOEKTUPOBAHWE OTAENbHbIX BUAOB COOPYXKEHMUN
n TpeboBaHusa 6.26-6.31.

6.26 MNpuBapka 1 npuxeaTka K HaTAHYTOM apMmaTtype Kakux-nnbo getanen He AonyckaeTcs.

3710 TpeboBaHMe He pacnpocTpaHseTcs Ha NpuUBapky AeTaneil K KoHuam Hanpsiraemon apMmaTypbl,
BbICTYMalOLWMM M3 U3Oenuvs, nocre nepegadu ycunuii obxatuns 6etoHa.

6.27 MpoaonbHy0 HeHanpsraeMmyo apMaTypy cneayeT pacnonaratb 6rmke K Hapy>XHOW NOBEPXHOCTU
anemeHTa ¢ TeM, YTOObI NonepeyvHas apmMaTypa (XOMyTbl) OXBaTbiBana Hanpsiraemyo apmartypy.

6.28 CTepxHeByl0 Hanpsiraemylo apmaTtypy B pebGpucTbix arieMeHTax criefdyeT pacronaraTtb No ocu
Kaxkgoro pebpa anemeHTa Unm CUMMETPUYHO eil.

6.29 CoegvHeHne N0 ANMHE 3arOTOBOK apMaTypHbIX CTEpXHEW W3 ropsyekataHom cranm
nepuoanyeckoro npocduna anametpom 10 Mm 1 Gonee, Kak NpaBuno, creayet NPOU3BOAUTbL KOHTAKTHOMN
CTbIKOBOW CBapKOW.

Mpu oTtcyTcTBUM 06OpPYAOBaHMSA ANS KOHTAKTHOW CBAapKu OOMYCKAeTCs MPUMEHSTb OYroBYH CBapKy.
CrepxHn apmatypbl knacca A-lllB Heobxogmmo cBapvBaTb OO BbITSKKA. CBapHble CTbIKM PacTAHYTbIX
CTEPXHEN He pekoMeHAyeTcs pacnonarate B MecTax HanbonbLumx yCunum.

6.30 Y KOHUOB npeaBapuTENibHO HanpsbKeHHbIX 3NEeMEHTOB  AOfkHa ObiTb  ycTaHoOBMeHa
JONonHUTEnbHasi nonepeyHass apmaTtypa (CBapHble CeTKM, OXBaTbliBalollne BCe MPOAOSibHbIE CTEepPXKHM
apmartypbl, XOMyTbl U T.M. € waroMm 5-10 cM) Ha AnuHe yvacTtka He MeHee 60% 30HbI Nepefayvn HanpsKeHUN
n He MeHee 20 cm.

Ecnu Hanpsiraemasi npogoribHasi apmMaTypa y TOPLOB 3fieMeHTa pacrnonaraeTcsi COCPefoTOUYEHHO Y
BEPXHEN WNM HWKHEN TpaHW, TO Ha KOHLEBbIX yvacTkax HeobGXoOMMO npegycMaTpuBaTb MOMNepeyqHyio
apmaTypy (He yunTbiBaemyto B pacyeTe Ha nonepeyHble CUmbl).

CymmapHasi nrowagb nonepeyvyHon apMaTtypbl AOSDKHA Ha3Ha4yaTbCsl TakoW, 4ToObl aTa apmatypa
MOrna BOCMPUHATb B KOHCTPYKUMAX, HE pacCuMTbiBAaeMblX Ha BbIHOCIMBOCTb, 20%, @ B KOHCTPYKUUAX,
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paccynTbiBaeMblX Ha BbIHOCITIMBOCTb, 30% ycunma HaTaXeHua B I'IpO,EI,OJ'IbHOI7I Hanpﬂraemoﬁ apmarype,
KOTOpasA pacnosfioxeHa y oAHomn rpaHn cevyeHund, C y4eToM nepBbiX NoTepb.

CymmapHyo nnowaib CeYyeHust AOMNOMNHUTENBHON NonepeyHon apMaTypbl HEO6X0AMMO onpeaensaTb
no popmynam:

ana KOHCTPYKLI,VIVI, He pacCc4ynTbiBaeMbIX Ha BbIHOCITMBOCTb:

Asad = D=2(gsp F R ) Az, (20)
ana KOHCprKLWl[/], pacc4ynTbiBaeMblX Ha BbIHOCITMBOCTb:

Ay ga = Uj{gsp f Ry ) Az (21)

roe ':r_gp - npeasapuTeribHoe HanpsdxeHmne B apMatype C y4eTOM MNMepPBbIX NOTEPb;,

ﬂsp - Havbornblias M3 nrowagen cevyeHuss HamnpsiraeMoii NpodoSibHON apMaTypbl, PacronoXeHHOM
BHYTPW XOMYTOB Y OAHOI rpaHu CeYEeHUs.

6.31 [JononHutenbHyt0 NomepeyHylo apmaTtypy pekoMeHayeTcsa npegycMmaTtpuBaTb B BuAe CBapHbIX
3aMKHYTbIX XOMYTOB M3 apMaTypHow ctanu knaccos A-Il nunun A-ll1.

Ecnu 13 ycnosusi onvpaHus aneMeHTa Ha ero KOHLEBOM y4acTke yCTaHaBNMBaIOT CTarbHYH OMOPHYHO
NAMTY, TO AONOMHUTENBHYIO NOMNEPEYHYI0 apMaTypy crefyeT COEAVNHSITb C HEl CBapKOWA.

7 OCHOBHbIe pac4yeTHble NONoXeHUA
7.1 PacyeTbl GETOHHbLIX WU >ene300eTOHHbIX KOHCTPYKUMA Heobxooumo npou3BoAUTb MO MeToay
npeaenbHbIX cOCTosiHUIA B cooTBeTcTBUM ¢ CIT 58.13330.

BeToHHble U Xene306eTOHHble KOHCTPYKUUM [OSKHbI yAOBNeTBOpsTb TpeboBaHMsSIM pacuyeta no
npefenbHbIM COCTOSIHUSIM MEPBOW TPYyNMbl MPUM BCEX COYETaHWAX Harpy3ok M BO3OEWCTBUK, a Mo
npeaenbHbIM COCTOSIHUAIM BTOPOW rpynnbl - TONbKO NMPWM OCHOBHOM COYETaHUN Harpy3oK 1 BO34EeiCTBUN.

PacueT no npegenbHbIM COCTOSIHUSIM, Kak npaBwuno, criegyeT NPoOuM3BOAWTL A BCexX CTaauvn
BO3BEAEHUs, TPAHCMNOPTUPOBaAHUS, MOHTaXa W 3KCMyaTauum KOHCTPYKLUN.

7.2 BeToHHbIE KOHCTPYKLUHN HeobxoaMmMmo paccynTbiBaTb:

no npeaernbHbIM COCTOAHUAM ﬂepBOIZ rpynnbl - N0 NPOYHOCTHU C HpOBepKOVI yCTOIZ‘-II/IBOCTVI NnonoXxeHua
n (bOprI KOHCTPYKLUUN B COOTBETCTBUK C pa3aesioMm 8;

no npegenbHbIM COCTOSIHUAM BTOPOW Tpynnbl - MO 0Opa3oBaHWKO TPELWMH - B COOTBETCTBUM C
pasgenamm 9 n 10.

YKene3o6eToHHbIe 1 cTanexene3o6eToHHbIe KOHCTPYKLUMK CefyeT paccynTbiBaTh:

no npeaenbHbIM COCTOSHUSIM NEPBON IPYMMbl - MO NPOYHOCTM C NMPOBEPKON YCTOMYMBOCTU MOSIOXKEHNS
1 OPMbI KOHCTPYKLMU M MO BIHOCIIMBOCTU NPWY MHOTOKPATHO MOBTOPSAOLLENCS Harpy3ke B COOTBETCTBUU C
pasgenom 8;

no npefernbHbIM COCTOSIHUSIM BTOPOW rpynnbl - MO 0Opa3oBaHMO TPELWMH B Tex crny4asix, korga no
YCINOBUSAAM HOPMaribHOW 3KCMyaTauuMn COOPYXXEHUs He Jornyckaetcss ux obpasoBaHue (TPeLinHOCTONKME
KOHCTPYKLMMW) NN NO OrpaHUYEHNI0 BENUYMHBLI PACKPbITUSA TpeLUnH (HETPELLMHOCTONKNE KOHCTPYKLUMN) U MO
,El,e('*)OpMaLl,I/IFIM B Tex cnyyadx, Korga BeJlindnHa nepemeu.LeHvuZ MOXeT OrpaHn4nTb BO3MOXHOCTb
HOpMaJ'IbHOVI aKcnnyataunun KOHCTPYKUUU UM HaxodAwUXcda Ha HEeMn MexaHU3MOB B COOTBETCTBUU C
pasgenom 9.

MpM NpoOeKTUpOBaHMM  CTANEXene300EeTOHHbIX  KOHCTPYKUWA  OOMOMHUTENbHO  HEeobXxoammo
paccymTbiBaTb MPOYHOCTb METannM4Yeckon OOMMLUOBKW Ha [OEeWCTBME TPaHCMOPTHbLIX, MOHTaXHbIX W
CTPOUTENbHbIX HArpy3oK (B COOTBETCTBUM CO cneuunansHO pas3paboTaHHbIMU TEXHUYECKMMU YCIOBUSIMA) Y
aHkepoB, obecneymBaloLLMX COBMECTHYO paboTy NMCTOBON apmaTypbl 1 6eToHa.
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7.3 C60pHO-MOHOJ'|I/ITHbIe KOHCTPYKUUN, a TaKkKe KOHCTPpyKuun cC Hecyu.l,eﬁ apmaTypoﬂ HaanexuT
paccynTbiBaTb ONA OBYX cTagun pa6OTbI KOHCTPYKLUWNW:

o npmo6peTeHV|$| OeToHOM, YNOXeHHbIM Ha MeCTe WCNOoJ1Ib30BaHNA KOHCTPYKUUN, 3aaHHON
NPOYHOCTHN - Ha nenctene cobCcTBEHHOro Beca 3Toro 6etoHa u AOPpYyrnx Harpya3ok, ,EleVICTBy}OU.LMX Ha AaHHOM
aTane Bo3BeaeHNA COOPYXEHUA;

nocne npuobpeTeHnst GETOHOM, YMOXEHHbIM Ha MeCTe WCMOMb30BaHUS KOHCTPYKLMKM, 3a4aHHOM
NMPOYHOCTU - HA Harpy3ku, OENCTBYIOLLME NPU SKCNyaTaunm KOHCTPYKLNK, BKMOYas COGCTBEHHLIN BEC.

PacyeT Ha NpOYHOCTb MPOU3BOAUTCHA Ha pacyeTHble Harpysku pasgenbHo no Asym rpynnam 6es
CYMMUPOBAHUS YCUINUIA N HaNPsXKEeHWNIA.

7.4 Ina coopyxeHui | n Il knaccoB, 3aaHKepPEHHbIX B OCHOBaHWe, Hapsay C pac4eToOM KOHCTPYKLMN
crnegyeT NpPOV3BOAWTL IKCMEPUMEHTAmNbHbIE WCCNeOOBaHUs ANs OnpedeneHus Hecylen cnocobHOCTU
aHKEPHbIX YCTPOWCTB, perakcaumy HanpskeHun B 6eToHe, cKarnbHOM OCHOBaHMM M aHkepax. Heobxogumo
npegycmaTtpuBaTb MEPONPUATHSA MO 3alLMTe aHKEPOB OT KOPPO3uM.

[na npeaBapuTenbHO HaMPSHKEHHbIX KOHCTPYKUUIA PEKOMeHAyeTcsl B MPOekTe npegycMatpuBaTb
BO3MOXXHOCTb MNOBTOPHOIo HaTAXEeHUA aHKepoB WM UX 3aMeHbl, a TakKkKe npoBeneHne KOHTPOJIbHbIX
HabnogeHUn 3a COCTOAHMEM aHKepoB B 6eToHe.

7.5 Tpn pacyete anemMeHTOB COOPHbIX KOHCTPYKUMW Ha YyCuUnusi, BO3HUKalOWMe Npu MNogbeme,
TPaHCMOPTUPOBAHUN N MOHTaXe, Harpy3ky oT COBCTBEHHOrO Beca afeMeHTa crnegyeT BBOAWTbL B pacyeT C
KoadhpmumeHTaMm AMHAMUYHOCTH.

7.6 Cnocob oueHku NPOYHOCTUN U TpeU.lMHOCTOVIKOCTM OETOHHbIX W »ene300eTOHHbIX 3NTIEMEHTOB (I'IO
ycunmam mnun no Hal'lpﬂ)l(eHVIﬂM) onpependaeTcd COOTHOWEHNnEM UX pa3MepoB. B tabnuue 19 npueeageHa
KﬂaCCI/I(*)VIKaLWIFI 3NEMEHTOB U1 CNOCcoObl OLEHKN HacCTynrieHnda nx npeaerbHbIX COCTOSIHMI B 3aBUCMMOCTU OT
COOTHOLLEHNA NX pa3MeposB.

Tabnuua 19
N | OTHoLleHVe pa3vepoB HaumeHoBaHue anemeHTa Cnocob ouUeHKN HacTynneHns
n.n. anemeHTa npeaenbHOro CoCTOSHUSA
Mo YCUIIMSIM  |NO HANPsHKEHWSIM
A. BanoyHble KOHCTPYKUUN - & £ &l
1 k6 CTepxHeBOWN anemMeHT - 6anka + -
2 LM hRTh KopoTkas 6anka + +
3 k<3 Banka-cteHka - +
B. KoHCOmMbHbIE KOHCTPYKLUUN - & £ &l
4 k3 CTepXHEeBOW 3N1EMEHT - KOHCOIb + -
5 1,5 affhds KopoTkasi koHconb + +
6 RS KoHconbHas cTeHka - +
B. MnuTHbIe KOHCTPYKUMK - & > 3k
7 alh & ToHkas nnuta + -
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8 L alh<nR ToncTasa nnuta + +

9 alfh<3 OBBbeMHbIN aneMeHT ) +

I". ApOYHbIE 1 KONbLEBbIE KOHCTPYKLW

10 AR AN ToHkas apka, KomnbLo + }
11| 01<¢f R 0,25 |ApKa, KONbUO CPeAHe TOMLLMHbI + +
12 (FR>025 ToncTas apka, konbLo . +

MpumevaHue - B Tabnuue NpuHATL cnegyrowwmne 0603HauYeHUs:

! - AnvHa (nponet) 6ankn nnu KoHconu;

& W % - COOTBETCTBEHHO WWMPUHA W BbICOTA MOMEPEYHOro CeYEHNs IANIeMeHTa;
¥ - ANVHa MeHbLUEN CTOPOHbI NMUTHI;

£ - TONLWMHa apKun, CTEHKN KonbLa;
[ - pagnyc oceBoOW NMHUK apkK, KomnbLa.

7.7 Tpn npoBepke HecyLen CnoCOBHOCTM U MPUTOAHOCTU K HOPMaribHON 3KCyaTauum COOpPY>KeHNs
BHYTPeHHMEe ycunusa (M3rnbarowme n KpyTsAlWme MOMEHTbl, HOpManbHble W nepepesbiBalolime Cunbl),
HanpsKeHusi, nepemMeLLeHna 1 yribl NoBopoTa crneayeT onpefensaTb, Kak NpaBwuno, C y4eTOM Heynpyroro
NoBeAEHWS KOHCTPYKLUUA, 0ByCnoBneHHOro TpelimHoobpa3oBaHMeM M Non3dyvyecTblo O6eToHa, HenMHewnHow
33aBUCUMOCTBIO  Mexgy HanpskeHuamn w  gedopmaumsamum  maTepuanoB, a Takke C  y4eToMm
nocrnegoBaTenlbHOCTU BO3BEAEHNS N HArpy>KEHUS COOPYXEHWS.

[onyckaeTcs ycunus 1 HanpskKeHUst B CEYEHUsIX 3NIEMEHTOB ONMpeaensTb B NPeanonoXeHUM yrnpyrom
paboTbl KOHCTPYKUMM B Tex cryyasix, Korga pacyeT BbINOMHSAETCH Ha MpeaBapUTENbHOW cTaguu
NPOEKTUPOBAHUSA COOPYXEHNSI.

7.8 Tpwn onpegeneHMn nUHEWHbIX MEepPeMeLleHNA M YrmoB MOBOpOTa HEeo6X0AUMO Y4uTbIBaTb
M3MEHEHNe KEeCTKOCTM CeyeHWd B  pesynbTate TpewumHoobpasoBaHus B OeToHe. Ycnosus
TpeLmnHoobpa3oBaHusa cnegyeT NpUHMMaTh B COOTBETCTBUM C pasgernom 9.

B craTtnyeckn HeonpeoenuMbIX CTEPXKHEBBLIX KOHCTPYKUMSIX, TOHKUX MAMTax M apkax BHYTPEHHWE
YyCUnus 1 NepeMeLlieHns cneayeT onpeaensTb MeTodaMm CTPOUTENBHON MEXaHMKM C y4ETOM, Kak NpaBuio,
Heynpyroi paboTbl, 06yCNOBNEHHOW N3MEHEHMNEM KECTKOCTU CEYEHUI B pesynbTaTe TpelmHoobpa3oBaHus
B OeToHe.

7.9 lMpn oueHKe NMPOYHOCTM U TPELLUMHOCTOMKOCTU SMEMEHTOB (Hankm-CTEHKM, KOHCOSbHbLIE CTEHKW,
TONCTbIE apku U TPYObl 1 OOBbEMHBIE 3NIEMEHTLI) MOCNegHUE ONpeaensitTcs METOA4aMN TEOPUN YNPYrocTu.

7.10 MpoBepKy NPOYHOCTM U TPELLUMHOCTOMKOCTU KOPOTKUX Bamnok n KOHCOMNewn, TONCTbIX NAUT U apokK
cpegHen TOMWMHBI criegyeT Npou3BOAUTbL KakK MO HanpshkKeHUsM, Tak U Mo ycunusam. HanpskeHus B
pacyeTHbIX CeYeHUsX anemMeHTa onpeaensoTca MeTodamum Teopumn ynpyroctn (cm. 7.7), a ycunusa - no
BEMMYMHAM PaBHOLENCTBYHOLUUX IMIOP HanpskeHuh B cedeHun: pf = —F; A == (3gecb fin 7 -

paBHOLENCTBYHOLLME 3MIOP CKUMAOLLMX U PACTAMMBAKOLMNX HANPSXKEHWI; = - NIIeY0 Napbl BHYTPEHHUX CUn).
(M3meHeHHas pegakuus, M3m. N 1).

7.11 TINUTHbIE 3NeMeHTbl KOHCOMBLHOrO TWMa WU onupalrLuecs Mo ABYM MNPOTUBOMOSIOXHbLIM
CTOpOHaM, Harpyska Mo LUMpUHE KOTOpbIX pacnpegeneHa paBHOMEPHO, PacCYMUTLIBAKOTCHA MO MPOYHOCTU U
TPELUMHOCTOMKOCTM aHAIIOMMYHO KOHCOSMbHbIM MM 0anoyHbiM 3reMeHTam. PacyeTbl B 3TOM cnydae
NPoOn3BOAATCA ANd yyYacTka NivMTbl €ANHUYHOW LUMPUHBI.

7.12 BenuunHy npoTMBOAABMEHNA BOObl B PaCYETHbLIX CEYEHUAX INIEMEHTOB crieqyeT onpenensTb C
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y4yeToM yCJ'IOBMI;I pa60TbI KOHCprKLI,I/IVI B SKCI'IJ'IyaTaLl,I/IOHHbIﬁ nepuoa, a Takke C y4eTOM KOHCTPYKTUBHbIX U
TEXHONTOTM4YeCKnX MepOI'IpMﬂTMVI, YKa3aHHbIX B 4.7.

B anemeHTax MacCMBHbLIX HamopHbIX GETOHHBIX U ene306ETOHHbIX KOHCTPYKUMIA MMOpPOTEXHUYECKMX
COOPYXXEeHWIN NPOTUBOAABIEHNE BOAbl HEOOXOAMMO YYWTbIBaTb kak 06beMHyo cuny u onpegensts no CI1
40.13330.

B CTEepPXHEBbIX W TMUJINTHbIX 3NieMeHTax npoTtmneodaBlieHne BOAObl cCrneayet YydYutbiBaTtb Kak
pactarmearollyro cuny, NnpuiioXXeHHy B paccMaTtpmBaemMoM pacyeTHOM CeYeHun, npn 3aTom 00BbEMHbIN Bec
mMaTtepunana npnHMMaeTca bes y4yeTa B3BeLNBaHUA.

lMpoTuBOAaBneHve BOAbI crnedyeT yuYuTbiBaTb Kak Mpu pacdeTe CeYeHuin, cCoBnagarolmx Co LuBamMu
©eTOHMPOBaHWS, Tak U MOHOJTUTHLIX CEYEHUIA.

7.13 Ycunue npoTnBoAaBnEHNUsI B PACHETHbLIX CEYEHUSIX HAMOPHbLIX CTEPXKHEBLIX, NIUTHBIX, aPOYHBIX U
KONbLEBbIX 3MIEMEHTOB CrieayeT NPMHUMAaTh paBHbIM MAOLWAAN 3Mopbl HanpsKeHun, 0bYCNOBNEHHbIX
BO34ENCTBMEM NPOTUBOAABMNEHUS. YKa3aHHbIE HaNPsPKEHUS B OTAESNbHBIX TOYKAaX CeYEHUs NMPUHUMAOTCS

paBHbIMW  Fqy , A€ P - WHTEHCMBHOCTb MOPOCTATUYECKOro [AaBneHus, &gy - KoaduumneHT
acpbekTnBHON NnoLaan NnpoTuBodaBneHns B 6eToHe.

Ons TPeLWMHOCTONKUX 3NEeMEHTOB crielyeT NpUHUMAaTh NIMHEWHbIA 3aKOH M3MEHEHUS] UHTEHCUBHOCTM
rMAPOCTATUYECKOro AaBMNeHNs BoAbl OT BEMUYMHBLI AABMNEHNUS HA HANOPHOW (BEPXOBOW) rPaHn 4O BENUYMHBI
OaBreHNst Ha HU30BOW rpaHu.

[Ona HeTpPeWmMHOCTOMKUX 3NEMEHTOB IMHENHbIA 3aKOH M3MEHEHUS TMApPOCTaTUYECKOro AaBrieHus
cnegyeT MpyvHMMAaTb TOMBKO B Mpedenax CxaTon 30Hbl ceyeHusi. B npegenax TpewmH npuHMMaeTcs
paBHOMEpHOE AaBneHue, onpegensemoe 3arnybneHmemM TpewmH nos YpoBeHb BOAbI.

KoadpdbuumeHnTsl adbdpekTMBHOM nnowaan NpoTUBOAABMNEHUSA Xqy ANS coopyxeHud | u Il knaccos

cregyeT  onpedensTb  Ha  OCHOBaHUM  3KCMEPUMEHTarbHbIX  WCCNEAOBaHUA  C  Y4yeToMm
NPOTUBOMUIbTPALMOHHBIX YCTPOWCTB.

I'IpM OTCYTCTBMN  OaHHbIX 3KCNepuMeHTallbHbIX uccnegoBaHMn B CeYEHUsIX  U3rmbaembix,
BHELUEHTPEHHO CXaTblX U BHEUEHTPEHHO pPacCTAHYTbIX 3JIeMEeHTOB [0NyCKaeTCcAa MNpuHMMaTb crnejymwilune

3HaYeHUs gy !

1,0 - B pacTsiHyTOM 30HE CEYEHMIN U B 30HE PacnNpOCTPaHEHUS TPELLWH;
0 - B cXXaTou 30He ceveHun SNeMEeHTOB.

Bboicota cxaTon 30Hbl 6eToHa onpegenseTca ucxoaa W3 TUNOTE3bl MMOCKMX cedyeHun. B
HETPELLUMHOCTOMKNX 3nemMeHTax paboTa pacTaHyToro OeToHa He y4yuTbiBaeTcsi, a opma anopbl
HanpsXeHUn 6eToHa B CXKaTOM 30HE CEYEHUS NPUHMMAETCH TPEYrofibHOW.

Bua HanNpsA>XXeHHOro COCTOAHMA cedYeHunda npu onpegeneHnn OonosiIHUTEe bHbIX HanmeeHmZ
yCTaHaBMBaeTCAa UCXoOaA M3 rmMnoTesbl MNITOCKUX ceveHunmn npu OencTemMm Bcex Harpya3ok 6e3 y4dyeTa Culbl
npotmneogaBlieHus.

7.14 Tlpu pacyeTe 3NeMeHTOB OETOHHbIX M >KEeNe300eTOHHbIX KOHCTPYKLUUA TMOPOTEXHUYECKUX
COOPYXXEHWI [JOMyckaeTCcs Mnpu  cheuynanbHOM OOOCHOBaHWM  y4uTbIBaTb  AOMOSHUTENbHbIE  CBHA3M
CTPOWUTENBHOIO NEepuoda, HOCALWME MOCTOSHHBLIA XapakTep (dcTakadbl, Nas3oBble KOHCTPyKumu, 6anku
NMOAKPaHOBbIX NyTew, 4ONOMNHMTENbHAs apmaTtypa Ans npoussogcTea paboT u 1.0.).

7.15 PacyeTbl an1emMeHTOB B6EeTOHHbIX U Xene306eTOHHbIX KOHCTPYKUMIA, noanexalimux yCuneHuio, npu
UX PEMOHTE WU PEKOHCTPYKUMK, crieayeT NPoBOANUTb C y4eTOM (paKTUYEeCKMX KaccoB 6eToHa, HanpshkeHWii
B 6eToHe 1 apMaType, UMeBLUMX MECTO K MOMEHTY Hayana peKoHCTPYKLUMKU, U auarpaMm edoopMUpoBaHust
GeToHa 1 apmaTypbl.

716  [pu  NpoOeKTUpOBaHUM  TMOPOTEXHUYECKMX  COOPYXEHUMW  pacdeTbl, KOTOpble  He
pernaMmeHTMpPoBaHbl HACTOALLMMN HOPMaMK (pacyeTbl NpeaBapuUTenbHO HANPSXKEHHBIX KOHCTPYKUNUA, pacyeT
ceveHun B obLuem crnydvae, B TOM YMCrie pacyeT Ha KOCOoe BHELEHTPEHHOe CxaTue U Kocom usrnd, pacyet
KOPOTKMX KOHCONewW, pacyeT Ha npodaBnuMBaHMe W OTPbIB, pacyeT 3aknagHblX Aetanen u Ap.),

28



pekomMeHOyeTCA BbINOJIHATE MO  YKa3aHUAM ﬂeﬁCTByDMMX HOPMAaTUBHbIX OOKYMEHTOB. |_|pl/1 3TOM
Heob6xoaumMo y4nuTbiBaTh KOS(beMLI,I/IeHTI:I, NMPUHATbIE B HACTOALLNX HOPpMax.

7.17 PacyeT 3nMeMeHTOB KOHCTPYKUMA Ha BbIHOCIMBOCTb HEOOXOAMMO NPOM3BOAUTL MPWU 4ucre
LMKMOB M3MeHeHns Harpyakun 2:-10 & 1 Gonee 3a Becb pacyeTHbI CPOK SKCMIyaTaLuu COOPYKEHUS

(Hanpumep, NpPOTOYHbIE YacTW ruapoarperaTtoB, BodocOpockl, NNWUTbI BOA0GOSA, MNOATEHepaTopHbie
KOHCTPYKUMM 1 Op.).

8 Pacuyetbl 3M1eMEHTOB OETOHHbLIX U Xene300eTOHHbIX KOHCTPYKLUMW Ha MNPOYHOCTbL M
BbIHOCNMBOCTb
PacuyeT 6eTOHHbIX 3/IEMEHTOB Ha NPOYHOCTb

8.1 PacyeT npoyYHOCTU SNEMEHTOB, YCMOBUS, HACTYNNeHUs npeaenbHbIX COCTOSHWUWA®™ KOTOPbIX
BblpaxatoTcs 4depe3 ycunusa (tabnvua 19), cnegyeT Npov3BOAMTE AN CEYEHWA, HOpPMarbHbIX K WX
NPOAOSIBHONM OCU, B COOTBETCTBUM C YKa3aHMSAMWU AaHHOrO nogpasgena.

* BeposaTHO owwubka opurnHana. Crnegyet u4uTaTb
cocTosiHMA...". - [puMeyaHne narotoBmTens 6a3bl 4aHHbIX.

. .yCnoBuAa HacTtynneHuna npeaeribHbiX

PacueTbl NPOYHOCTM 3NEMEHTOB, B KOTOPbIX YCNOBUSA HacTyNneHns NpeaernbHOro COCTOSHUSA HE MOTyT
ObITb BblpaXeHbl Yepe3 yCunus B CeYeHWsX, criegyeT BbINOMHATb ANA NNOWafoK OenCTBUSA rNaBHbIX
HanpsxeHun (Tabnuua 19) B COOTBETCTBMM C YKazaHUSIMW 4aHHOro nogpasgena.

8.2 BHeLEHTPeHHO cxXaTble 3MNeMeHTbl, B KOTOPbIX MO YCMNOBUAM 3KCMnyaTauun [OoMycKaeTcst
obpasoBaHue TPeLUUH, paccyuTbiBaloTca 6e3 yyeTa conpoTUBeHUs BEeTOHA PacTAHYTON 30HbI CEYEHUS.

Bce usrnbaemble anemeHTbl, a Takke BHELEHTPEHHO CXaTble 3JIeEMEHTbI, B KOTOPbIX MO YCIOBUAM
SKCnJ1yaTtaumm He OonyckaeTcAa o6pa3OBaH|/|e TpeLunH, paCcCynTbIBAtOTCA C y4€TOM COMNMpoOTUBIIEHUA OeToHa
pacTaXXeHuto.

8.3 BeTOHHble KOHCTPYKUUKM, MPOYHOCTb KOTOPbIX OMNPeAensieTcsi NMPOYHOCTbO OEeTOHa pPacTsHYTOM
30Hbl CEYEHUs], OMycKaeTCa NPMMEHATb B TOM Crnydae, ecnu obpasoBaHue TPELUH B HUX HE MPUBOOUT K
paspyLUeHNto, K HegonyCcTMMbIM AedopMauusaM UM K HapyLIEHUIO BOOOHEMNPOHMLAEMOCTU KOHCTPYKLMMU.
Mpn aTOM gomkHa GbITb MPOBEAEHa NpoBepKa TPELLUMHOCTOMKOCTU SNIEMEHTOB TaKUX KOHCTPYKLMIA C Y4ETOM
TeMnepaTypHO-BNaXXHOCTHbIX BO3AENCTBUI B COOTBETCTBUMN C TpeboBaHmammu pasgena 10.

8.4 Pac4yeT BGeTOHHbIX N3rnbaemMblX 3M1EMEHTOB CUMMETPUYHBIX OTHOCUTENBHO MITOCKOCTU OEWCTBUS
Harpysku, YCINOBMWSl, HaCTYMNeHWst MpedenbHOro COCTOSHWUA™ KOTOPbIX BblpaXalTcs 4Yepes  ycunus,
Heob6xo4MMO Npon3BoAMTL No dopmMyIne

* BepoaTHo owwnbka opurnHana. Cnegyetr uuTath
cocTtosiHus...". - [lpumeyaHne nsrotoButensi 6asbl JaHHBIX.

. .yCcrnoBuda HactynneHuna npeneribHoro

Vi M Lo vy Ry, (22)

rae ¥i. , “Yfn - KO3UUMEHTBI, NnpuHMMaemsle no CI1 58.13330;

¥o - KO3(PPMUMEHT ycnoBuii paboTbl COOPYXKEHWUsI, MPUHUMAaEMbIA MO CTPOUTENbHBIM HOpMam U
npaBunamM Ha NPOEKTUPOBaHNE OTAENbHbIX BUAOB MAPOTEXHNYECKUX COOPYXKEHWA;

Fu = ¥Rl FR2 CYRI Y4 CFR1Z T YELA FRls - KO3bduMUMeHTbl yenoBuin paboTel 6eToHa, npuHMMaemMble
no Tabnuue 5;

REJT - pac4yeTHOe conpoTmnBIiieHne OeToHa Ha pacTaxeHune;

W - MOMEHT CONpOTMBREHNA ONA PacTAHYTON rPaHW CedeHusl, onpeaenseMblil B NpeanonoxeHum
ynpyrown pabotbl 6eToHa.
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8.5 BHeLI,eHTpeHHO cXKaTble 3NeMeHTbl BGEeTOHHbIX KOHCprKLI,I/IVI, CMMMETPUYHbIE OTHOCUTENIbHO
OencTems Harpys3ku, ycrnoBua HacTynneHua npeneribHoro COCToAHMA KOTOPbIX BblpaXkaroTCA 4Yepeld ycunua,
cnenyet paccyMTbiBaTb B NpeanorioXeHun yrlpyr0|7| pa6OTbI 6eToHa (pl/lcyHOK 1) M3 ycnoeua orpaHn4eHusa
BeJIMYMHbI KpaeBbIX CXUMaLWNX N pacTtAarmBatolnx Hal'lpFI)KeHVIVI no cnegyrvowmnmm cbopmynaM.

R

fn

a - bes y4yeTa ConpoTmnBIiieHUA OeToHa paCTHHYTOVI 30HbI; 6 - C y4eTOM COonpoTuBIEeHnA OeToHa paCTﬂHyTOVI
30HbI

PucyHok 1 - CxeMa ycunuii 1 anopa HanpsbkeHU B ce4eHUU, HOpManbHOM K NPOAOSILHOW OCH
BHELIEHTPEHHO CXXaToro 6eTOHHOro afnemMeHTa

Mpun pacyeTte 6e3 yyeTa conpoTmBreHns 6eToHa pacTAHYTON 30HbI:
Yie¥nTp =0V Yo Ry, (23)
roe Jp - KpaeBoe CxuMaloLlee HarnpsiKeHue;
i - KOAPPULMNEHT, YYUTBIBAIOLLMIA BMSHUE MMOKOCTU 3NIEMEHTOB 1 NPpUHMMaeMbI no Tabnvue 20;
Yo T el YR2 T el4 YRS

REJ - pac4yeTHOe conpoTuBreHne GeToHa Ha cxaTtue.

Tabnuua 20
infé {n ! 7 nns ceuenma nponssonbHoI Koacpcpuument #
ANS CeYeHnst NPSMOYrosbHOM CUMMETPUYHON HOPMBbI
dopmbl
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o 4 [o 14 1,0
4 14 0,98
6 21 0,96
8 28 0,91
10 35 0,86

MpumeyaHune - O6o3HavYeHns, NpuHATLIE B Tabnuue: fD - pacyeTHas ANuHa SNemMeHTa; & - HauMeHbLUNIA
pasmep NPsIMOYrOfbHOTO CEYEHUS; # - HAUMEHbLUMIA PaaNyC UHEPLIUN CEYEHUS.

MpsiMOyronkeHbIe CEYEHUSA paccuynTbIBaOTCA Mo hopmyne

Yie Yn &V £ 10y, mp0(0.0 ) RpF (24)

roe & = hjz- nnowagb nonepevyHoro cevYeHus afeMeHTa;

7 = 2 f B - OTHOCUTENbHbIN SKCLEHTPUCUTET NPUSTOKEHUS HArPy3KU.
Mpun pacyeTe ¢ y4eTOM COnpoTMBNEHNA 6ETOHA pacTAHYTOWN 30HbI:

Vi ¥ (Deg Ty — N FY S w1 Ry, (25)

roe #; - MOMEHT COnpoTVBREHUsI ONS PACTAHYTOM rPaHN CedYeHus, onpedenseMbll B NpeanosioXeHnm
ynpyrov paboTtbl 6eTOHa;

Fo T Ypl T Ye2 U Ye3 U Yhd UYR13 Y14 YELS

Mo dopmyne (25) cnegyeT paccuuTbiBaTb TAKKe BHELEHTPEHHO CkxaTble OETOHHbIE 3NEMEHTbI C
OLHO3HAYHOW AMIOPON HaNpsbkeHnn npu g & W 1 7

8.6 Mpu pacyeTe rmbkUx GETOHHLIX anemeHToB npu I & > 12 nnm Iy fr > 35 cnegyet yunTbiBaTh

BMUSHUE ONUTENBHOrNO OEWCTBUSA HarpyskM Ha HECYLLYH CMOCOOHOCTb KOHCTPYKUUW B COOTBETCTBUU C
TpeboBaHUAMN [ENCTBYIOLMX HOPMATMBHbLIX [OKYMEHTOB C BBEAEHWEM pacyeTHbIX KO3(hULMEHTOB,
MPUHSATBIX B HACTOSILLMX HOPMaX.

8.7 B oanemeHTax nNpsIMOYrOfibHOrO CEYeHUs, paccyMTbiBaeMblx Mo dopmyne (24), 3HadeHue
3KCLEHTpUCUTETaA PacyYeTHOro YCUMNnNs OTHOCUTENBLHO LIEHTPA THKECTU CeYEHWS He OOIDKHO MNpeBbiwaTh
0,3 2 npM OCHOBHOM COYETaHUM Harpy3oKk K MNpu OCODOM COYEeTaHWW Harpy3oK, He BKIYaloLwem

cencmmdeckne Bosgencteums, u 0,325 - npu 0cobomM coveTaHMU HarpysokK, BKMKYAKLEM CENCMUYECKME
BO3ENCTBUS.

BHeLeHTPEeHHO cxaTble 6eToHHble anemeHTsl npu £p = 0,35 (unm g > 0,3254 ) porkHbl
NPOBEPATLCS MO YCIOBUIO HEAONYLLEHUs 0BpasoBaHNa NPOAONbHbLIX TPELLWH OTKoNa:

Yie¥n Oyt S 0% Yo R, (26)

rae 7 - pacTArMBalllee HanpshkeHue, AeCTBylolee Mo NPOAOIbHLIM MOWaAKkaM Ha rpaHnle CxaTton
30HBbI.
PactarvBatolie HanpskeHnst @y, @ Takke BbICOTA 30HbI Eﬂyf , B npegenax KOTOPOW OHU
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OEencTByIOT, onpefenstoTca B obLLemM crnyyae pacHeToM no MeToay KoOHeuHbIX anemeHToB (MKJ).

[na anemeHTOB, W3roTOBMEHHbIX K3 6eToHa knacca B20 wu Bbilwe, MNpoBepKy MO YCMOBUIO
HegonyLleHs obpa3oBaHUs NPOAOSIbHbIX TPELLMH OTKOMAa MOXHO He AenaTtb, eCriv BbIMOMHAETCS YCIoBMe:

YieTnTp & 1207, ¥y Ry (27)

TAe Yo = Ypl T3 YB3 Y14 T YR1S-

8.8 BeToHHble usrnbaemoie n BHELEHTPEHHO CXKaTbl€ 31EMEHTbI, YCNOBUA HACTYyNNeHnA npegeribHbIX
COCTOSIHUNI KOTOpPbIX BblpaXatkTCAd 4epel3 ycurnumad, B ciiyydae OencTBeus B pacHeTHbIX CEYEHNAX 3HAYUTESIbHbIX
nonepedHbiX cun cnenyetT npoBepATb MO NPOYHOCTU HAKIMOHHbIX cevyeHnn ns ycnoBusa:

YieTn Tt = Yo Yo Rpg, (28)

TAe Ya = Ypl Y2 YE3 YRS VR3O Yh14 T YElSS
T s - TNABHOE pacTAruBaloLLee HanpsxkeHne B 6eToHe, AeNCTBYIOLLEe N0 HAKMOHHBIM NoLaaKaMm.

MaBHble pacTArvBalolMe HanpsKeHUs ONpedensloTcs Ha YpPOBHE HEWTpanbHOW OCWU, Ha YPOBHE
LieHTpa TSHKECTU CeYeHWsl, a Takke B MeCTax Pe3Koro M3MEHEHWUs LUMPUHbI CeYEHUS, YTO XapaKTepHo Ans
TaBPOBbIX, ABYTaBPOBbLIX, KPECTOBbIX, KOPOGYATbIX U APYIUX CEYEHUNA.

[MaBHble pactdarmearome n cxmMmaruwme HanpaxeHna B 0eToHe BblUMNCNATCH MO ¢>opmyne

Omtime) = (05 + 0,125 ([(0, — 0,312 +7, 2} %, 29)

rae @xu 9y - HOpManbHble HanpsbkeHus B GeToHe Ha nnoliaakax, nepneHAuKynsapHbIX COOTBETCTBEHHO
NPOAONbLHON U NapannensHon NPoAoNbLHOM OCY 3NEeMEHTa;

7 yp - KacaTesbHble HanpskeHns B GeToHe.

Hanpsokenust o, , Oy U Ty ONpeaensioTcs B MPeanoniokeHun ynpyron paboTtbl GeToHa.

HanpsbkeHus @ n Oy noactaenstotcs B popmyny (29) co 3Hakom "nioc”, ecnv oHW pacTarmsatoLme, 1 co
3HaKoM "MUHYC" - ecrim cxumarowme.

[Ans snemMeHTOB C NepeMeHHOW BbICOTOW CeYeHWUst KacaTenbHble HampsbkeHust Ty cnepyeT
onpenenaTte No teopum ynpyroctn unu MKQ. MNpu 3HayeHusix yrna HakrnoHa OOHOWM rPaHu MO OTHOLLEHMIO K
Apyron & no 30° fonyckaeTcs T onpefensTb no opmyne

T = &5, [UI0) +[Migl {(JR)] (1,5}?2 -k, (30)

roe Y - paccrosdHue ot rOpM3OHTaﬂbHOVI (BepTMKaﬂbHOﬁ) rpaHn 3anemMeHTa A0 TO4YKU, B KOTOpOIZ
onpenenarnTcAa 3Ha4YeHUA KacaTelbHbIX Haﬂpﬂ)KeHI/IVI;

Sy - CTATU4EeCKMA MOMEHT YacCTU CeYEHUsl, OrpaHUYEHHOW TOpPU3OHTamnbio (BEpTMKanbi) Ha
paccTosiHun ¥ OT ropn3oHTanbHOW (BepTUKaNbHOW) rpaHu.

Mpu onpegeneHny KOIMUUMEHTa “¥a3 BbICOTA PACTAHYTON 30HLI CeYeHUs Ay HaxXoauTCs Mo anope

Hanps>KeHUn B MNJSIOCKOCTU OENCTBMS [NaBHbIX pacTArMBaloWmnX HanpskeHun. Ecnn  kacatenbHble
HaNpPsPKEHUST B MOMEPEYHOM CEYEHUM 3NeMEHTa BbI3BaHbl TOSIbKO AEWCTBUMEM MNepepesbiBalolen CUnbl,
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creayeT npuHumaTh ¥yz =1,0 (To ecTb fy = o).

8.9 BeToHHble 3nMeMEeHTbl, YCNOBUS HACTYMneHus npeferibHbiX COCTOSIHWA KOTOPbIX BblpaXakTcs
yepes HanpsikeHusl, crnegyeTt paccuyuTbiBaTb U3 YCNOBUS OFPaHUYEHNS] BEMNUYMH FMaBHbIX PacTSArMBaroLLmX

T s U TMABHBIX CKAMAIOWMNX T .. HANPsHKeHW. [poBepka MPOYHOCTU MO [MaBHLIM PaCcTArMBaOLLUM

HanpsbkeHusim  npoussoautcs no  copmyne (30). [MpoBepKy MPOYHOCTM MO FMABHBIM  CXUMAOLWMUM
HanpsKEHUsIM crieayeT BbINOMHATL Mo hopmyrie

Yie¥n Tme & Yo¥pn &y, (31)

rAe Yo = Yol Yh2 T YEL4 T YB1S-
PacueT xene306eTOHHbIX 31IeMEHTOB Ha NPOYHOCTbL

8.10 PacuyeT nNpOYHOCTU Kenes3obEeTOHHbIX SMNEMEHTOB, YCMNOBUSA HaCTYMNeHus npeaenbHbIX
COCTOSIHMI KOTOPbIX BbIpaXaloTcs yepes ycunusa (cm. Tabnuuy 19), HagnexuT npous3BoauTb ANS CeYeHUn,
HOpMarbHbIX K WX NPOAOSIbHOM OCW, a Takke ANs HaKMOHHbIX K OCUM ceyeHuln Haubonee onacHoro
HanpasfeHnsi B COOTBETCTBUM C YKa3aHUAMW AaHHOro nogpasgena.

I'IpM Haln4nm KpyTAaAwnx MOMEHTOB clieayeT npoBepuTb MNPOYHOCTb ceyvyeHun, OrpaHN4YEeHHbIX B
paCTFIHYTOVI 30HE cnmpaanon TpeU.lMHOVI Hanbonee onacHoro 13 BO3MOXHbIX Hal'lpaBJ'IeHVIVI.

Kpome TOro, cnegyet npoun3BoauTb pacydeT 3J1eEMEeHTOB Ha MeEeCTHOe nencrene Harpys3kum (CMFITVIe,
npogasinBaHune, OprIB).

PacueTt NPOYHOCTHU Kene3o0eTOHHbIX 3NIeMEeHTOB, B KOTOPbIX YCINOBUA HaCTynneHua npenenbHbIX
COCTOSIHUIA He MoryT ObITb BblpaXeHbl 4epe3 ycunua B CeYeHudax, crnenyet BbINONMHATb ANA nnowagok
ﬂ,eI7ICTBI/I9| rMaBHbIX pacTarnearoLLnx Hal'lpﬂ)KeHVIIZ B 6eToHe B COOTBETCTBMM C YKa3aHuaMun [aHHOro
nogpasgena.

8.11 TlpegenbHble ycunua B CeYEHUMM, HOpPMarnbHOM K MNPOOONIbLHOM OCWU 3nemeHTa, cregyet
onpeaensaTb, UCXoas U3 criefyloLmx NpeanocbiokK:

conpoTuBrieHne bGeToHa pacTAaXXeHU0 NPUHMMaeTCA paBHbIM HYIHO,

conpoTuBreHne OeToHa cxaTtuto npencraBnAaAeTcAa HanpsaxeHnamm, paBHbIMU R-EJ , pacnpeneneHHbIMn
paBHOMEpPHO No cxkaTtol 30He 6eToHa;

pacTsarvBalrolLiMe HanpsbkeHuss B apMmatype npuHMMaloTcs He Boree pacyeTHOro ConpoTUMBIIEHUS
pacTskeHuio & (ana cTepxHeBon apmatypbl) M K; (4ns nMCToBOM apMaTypsl);

CKUMaloLLMeE HanpsKeHWsl B apMaTtype NpuH1MaroTcs He 6onee pacyeTHOro COMpOTUBMEHUS CKaTUIO
Ryen R

ST

npn yCTaHOBKE B CeYeHUM 3NemMeHTa apmMaTypbl pa3HbIX BMOOB U KIacCoOB €€ BBOOAT B pacyeT
MNPOYHOCTN C COOTBETCTBYHOLLNMUN paCYE€THbIMU CONPOTUBITIEHNAMMWN.

MpumeyaHne - [onyckaeTcsa MacCUBHbIE 3feMeHTbl, BbiCOTa MONEePEevYHOro CevYeHUsi KOTOPbIX
npesblwaeT 1,5 M, paccunTbiBaTb B NPEANONIOXKEHUN TPEYrONbHOM 3MOPbl HANPSXKEHWU B BeToHE CxaTom
30HbI.

8.12 PacueT ceveHun, HopMarnbHbIX K NPOAOIbHOW OCK 3NIeMEHTa, Korfa BHeLLHAs cuna AeNCTBYET B
NOCKOCTU OCUM CUMMETPUM CEYEHUS M apmaTypa COCPedoToveHa Yy NeprneHAMKYNApPHbLIX K YKa3aHHOW
NMOCKOCTU T[paHen 3fnemeHTa, HeobxoAMMO NpPOM3BOAMTL B 3aBUCUMOCTW OT COOTHOLUEHMSI MeXay

OTHOCUTENbLHOM BbLICOTOI CXaTol 30HbI 6eToHa £ = x! /i u OTHOCUTENBHON BLICOTOI CXaTOM 30HLI 6eToHa
£p , NPU KOTOPOM MpeAenbHOe COCTOSIHWE HacTynaeT OOHOBPEMEHHO C [AOCTUMXKEHWEM B PaCTAHYTON

apMaTtype HanpsaxeHud, paBHOMoO pacyeTHOMY COMpPOTUBNEHUIO RS C Yy4yeToM COOTBETCTBYHOLLMNX
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K03 (PULIMEHTOB YCroBuiA paboThl apmaTypbl. OTHOCUTENbHAA BLICOTA CKATOW 30HLI & onpeaenseTca u3
COOTBETCTBYIOLLMX YCIOBUI paBHOBECUS 3NIEMeHTa rnof, OeCTBMEM CUCTEMbI BHELLHUX U BHYTPEHHUX CUT.

N3rmbaemble wn BHELUEHTPEeHHO pacCTAHyTble C oonbWnm QKCLUEHTPUCUTETOM Xene3o0eToHHble
SJNIEMEHTbI, KaK npaBuino, OOJTKHbl yOOBJIIETBOPATbL YCIOBUKO Ei ER . na anemeHTOB, CUMMETPUYHbIX

OTHOCUTENbHO MNIIOCKOCTM [OEeNCTBUS MOMEHTa M HOPMAanbHOW CuUMbl, apMUPOBaHHbLIX HeHanpsraemom
apMaTypon, rpaHuYHble 3HAYeHUa HaAONEeXWUT NpyHMMaTb No Tabnuue 21, a apMUPOBaHHbBIX HanpsAraemom
apmMaTypon - N0 AENCTBYOLLUM HOPMaTUBHBIM AOKYMEHTaM.

Tabnuua 21

Knacc apmartypei MpaHnuHble sHaueHns £ p npu knacce GeToHa

B17,5 n Huxe ot B20 no B30 B35 un Bblle
A-l 0,70 0,65 0,60
A-ll, A-lll, Bp-I 0,65 0,60 0,50

8.13 Ecnu BbicOoTa CxaTow 30Hbl 6eToHa, onpegeneHHas 6e3 yyeta cxaTow apMaTtypbl MeHbLle 24",
TO CXaTylo apmaTypy B pacyeTe cneayeT He yunTbiBaTb.

8.14 UNsrnbaemble ctanexene3obeToHHble (Kenes3obeToHHble) anemeHTbl M3 6eToHa knacca B30 un

HVXE, CUMMETPUYHOrO OTHOCUTENbHO BEPTUKaNbHOMW OCWU MNOMEPEYHOro ceveHns (pUcyHok 2), npwm
£ £ £ p BOMMKHBI YAOBNETBOPSATL CredyoLLeMy YCIOBMIO MPOYHOCTU:
TI-:THM &S Ye (’T,E;R.E;SE; + T.SR.SCS.S +T5Rsi351’) : (32)
A,
a
5 \ R, RAW —— A
S - 56705 b
. { -~
=
M Ry A, &
| i, A, ‘
I
\[‘?

A,

PucyHok 2 - Cxema ycUnuim u 3nopa HanpsikeHU B Ce4eHMN, HOPManbHOM K NPOAONbLHON OCHU
M3rnbaemoro xxene3o6eTOHHOro 3fieMeHTa, Npu pacyeTe ero No NPOYHOCTU
Mpu 3TOM NONoXeHWUe HeWTPanbHOW OCK oNpeaenseTcsi U3 yCrnoBus:

¥ R,g, HEJ ¥ Rsc ﬂs s Rsz'ﬂ.sz' =Fs Rs *’qs *t¥s Rsz'ﬂ.sz' . (33)

B dopmynax (32) n (33)

R, , R, , Ry, R, - pacyeTHble COMPOTMBIIEHWSI COOTBETCTBEHHO PacCTSHYTOM W CXaToi
CTEPXXHEBOW apMaTypbl, PacTSHYTON N CXaToW NMCTOBOW apMaTyphl;

Ay, A A, Ay, Ag- nnowanb nonepeyHoro cevyeHWst COOTBETCTBEHHO CXKAaTOi 30HbI BETOHa,
pacTAHYTOM U CXXaTon CTEPXXHEBOW apMaTypbl, paCTSHYTOM U CXXaTON NMCTOBOW apmaTypbl;
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Sy, A, &5- CTAaTUYecKMe MOMEHTBI MIOLLaAN NONEPEYHOrO CEHEHNsI COOTBETCTBEHHO CKATON 30HbI

6GeToHa, CxaToW CTEPXKHEBOW N NNCTOBOW apMaTypbl OTHOCUTENbHO TOYKU MPUITOXKEHWS PaBHOOENCTBYIOLLEN
YCUINNA B pacTAHYTOW CTEPXXHEBOW U NMUCTOBOWN apMartype.

PacyeTHble COMpOTUBREHMS NUCTOBOW apMaTypbl ONpeaenstoTcs No AeNCTBYOLWUM HOPMAaTUBHBIM
[OKYMEHTaM.

D,J'IH ANEeMEeHTOB NPAMOYrofibHOro ce4eHund

Ay =bx; Ay =bdy; Ay =bd

510

Sy = AU 057 55 = A (g ~a'): Sy = Ay (g +0,5d5),

roe & v A - COOTBETCTBEHHO BbICOTA U LUMPMHA MNONEPEYHOIO CEYEHNS SNEMEHTA;

@, @'- paccTosiHMe OT PaBHOAENCTBYIOLLEN YCUIMIA COOTBETCTBEHHO B pacTaHyToi .4, n cxaron

A, ctepxHeBoit apmatype o Gnvkaniueii rpaHn GETOHHOTO CeYeHus;
dy, d 51 - TOMLLIMHA COOTBETCTBEHHO PaCTSAHYTOM A v oxaton A, nuctoBoit apmatypbi;

By =k —y, —d, - paboyas BbicoTa ceueHus.

MMonoxeHne TOYKM NPUNOXKEHUS PaBHOAEWCTBYIOLLEN YCUIMIN B PACTAHYTOW CTEPXHEBOW N NTMCTOBOM
apmaTtype (pUCyHOK 2) onpeaensaeTcs U3 yCnosusi
Fi = [R.s ﬂ.s ':':I + d.sz':' + Dsziﬂsz’dsi ]f(Rsﬂs + Rsz'ﬂ.sz':' : (34)

lMpu oTcyTCTBMM B paccmaTpvMBaeMOW KOHCTPYKLUUWM Kakoro-nnmbo anemeHTa apMupoBaHus (CxaToun
NNCTOBOM N CTEPXHEBOW apmMaTtypbl, pacTsHYTON NMCTOBOW apmaTypbl) B cdopmynax (32) n (33) cneayet
NpUHMMaTb pPaBHbIMWU  HYMIO COOTBETCTBYKOLUME STUM 3SfeMeHTaM apMUpOBaHWs reoMeTpuyeckune
XapaKTepUCTUKN CEeYEHMS.

Onsa xenes3obeToHHbIX (HE MMEKLWMX NIMCTOBOM apmaTtypbl) 3/IEMEHTOB MPSMOYrONbHOro CeYeHus
ycnosus (32) u (33) npuHumaroT Bua;:

YieYn M <y, [vy Robxlley — 0.52) + oy, Ry A, (y — )] (35)

Yo R-EJ"-E:'I s R.sc ﬂs =% R.s ﬂs . (36)
lMpoBepKY MPOYHOCTU CcTanexene3obeToHHbIX (Kene3obeTOoHHbIX) anemMeHToB M3 GeToHa knacca B30
nHwke npu £ > £ pcnepyet nposoauTs no doopmynam (34)-(36), npuanmas x = £ plzy

lMpoBeEpPKY MNPOYHOCTU >kene300eTOHHbIX 3reMeHToB u3 6GeToHa knacca Bbliwe B30 cnegyet
NPOu3BOAUTL C Y4ETOM pacHeTHbIX KOA(PULNEHTOB, MPUHATBLIX B HACTOSILLMX NpaBuniax.

(M3meHeHHas pegakuus, M3m. N 1).
8.15 BHeLeHTpeHHO cxaTble cTanexene3obeToHHble (kene3ob6eToHHbIE) aneMeHTbl 3 6etoHa B30 n

HWKE CUMMETPUYHOIO OTHOCUTENIbHO BEPTUKANbHOW OCKM MOMEPEeYHOro cevyeHus (PUCYHOK 3) [OOIMKHbI
oTBevaTh creayolwemMy YCroBuio NPOYHOCTY:

Yig ¥ e Ly Cyp Ry + T.SR.S-:S.; s R.S!'S.IS!':I ; (37)

rpe & - BKCUEHTPUCUTET MNpunoxeHms BHELLHEN I'IpO,EI,OJ'IbHOI7I CUnbl OTHOCUTENTIbHO TOYKM NPUITOXEHUNA
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paBHOLEMNCTBYIOLLEN YCUMNIA B pacTAHYTOW apmarype.

- ——i—

A

¥

PucyHok 3 - Cxema ycunui 1 anop HanpsikeHU B ce4eHUU, HOpMaribHOM K NPoAonbHON ocu
BHELIEHTPEHHO C)XaToro »Kere3o06eTOHHOro 3a5ieMeHTa, NPU pacyeTe ero fno NPo4HOCTH

I'IpM 9TOM MoJiIoXeHne HeVITpaﬂbHOVI OCu onpenenaeTcad:

npn £ % Epu3 ycrnosus:

Yie¥n I & vy (v By + v Ry, _;-';1_; + T.SR.SJ'H.;J' sy — v R Ay (38)

npu £ » £ pus ycnosus:

¥iz ¥n Ms ¥a ':TE: R,g, *"1?:! s Rsc ﬂs *t¥s Rsz’-"qsz’ T ﬂs TFs T .sz'ﬂ.sz':' ) (39)

rae d; U 4 - HanpsOKEHUs COOTBETCTBEHHO B PaCTSHYTOW CTEPXHEBOW W JIMCTOBOW apmaType,
onpegensieMble no dopmynam:

o, ={[2001-E/(1-£5]- TR, (40)

o ={[20-8/1-Ep)] -1} R, (41)

[na anemeHTOB NPAMOYTroJfibHOro ceYeHus:

A =bx; Ay =bdy; Ay =bd,: S, =bx(ly —05x);

510
ay = Ay —a')y Sy =bd Uy - 0540

Mpu oTCcyTCTBMM B paccMaTpyMBaEMOW KOHCTPYKLUW Kakoro-nmbo anemMeHTa apMupoBaHusi (CaTou

NINCTOBOM U CTEPXHEBOW apMaTypbl, pacTAHYTOW NUCTOBOWM apMatypbl) B dopmynax (37)-(39) cnenyet

NpUHMMaTb pPaBHbIMU HYMIO COOTBETCTBYKOLUME STUM SfEMEHTaM apMUPOBaHWUS FeoMeTpuyeckue
XapaKTePUCTMKM NONEPEYHOro CeYeHus.

Ons >kene3obeToHHbIX (HEe MMELWMX NMCTOBOW apMaTypbl) 3M1EMEHTOB MPSIMOYrONIbHOMO CeYeHus
ycrnoBwue npoyHocT (37) npuHUMaeT BuA

Yie Yn V8 &y, [y Rpbalhy — 00x) + oy, Ry A Vg —a')]. (42)
Mpy aTOM NONOXeHue HenTpanbHOM Ocu onpeaendeTcs:

npu £ % Fpus ycnosus:
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Yie¥n D L p, Cyp Rpbx + Tsﬂsc-‘q; — s A (43)

npu £ » £ pus ycnosus:

¥iz ¥n < Fe (TEJ Rbbx + T.::R.sc‘q.s - T.s'j.sﬂ.s:' ' (44)

roe o .- HanpskeHue B pacTsaHYTOM CTEPXHEBON apmaTtype, onpeaensemoe no gopmyne (40).

HDOBepKy NPOYHOCTUN BHEUEHTPEHHO CXaTblX Xene3o0eTOHHbIX 3r1eEMEHTOB U3 6eToHa Kknacca Bbllle
B30 cnegyet npon3BognTtb B COOTBETCTBUM C Tpe6OBaHVIF|MVI ﬂEVICTByI'OU.lVIX HOPpMaTuMBHbIX OOKYMEHTOB C
Yy4eTOM pacCHeTHbIX KOGqu)VILI,VIeHTOB, NPUHATBLIX B HACTOALLMX NpaBunax.

8.16 PacueT BHELEHTPEHHO CXaTblX 3reMeHTOB 6o qopmbl npu rmbkoctn i/ # 2 35 u

ANEeMEHTOB MPAMOYrofibHOTO ceveHust npu i f % 2 10 nponsBoauTca ¢ y4eToM npormba anemeHTa Kak B

MMOCKOCTU 3KCLEHTPUCUTETA NPOAOILHOMO YCUMUS, Tak 1 B HOPMaIbHOWM K HEN MIOCKOCTU B COOTBETCTBUM C
TpeboBaHUAMN AENCTBYIOWLMX HOPMATUBHbIX JOKYMEHTOB.

8.17 lMpoBepKy MPOYHOCTU BHELEHTPEHHO PACTAHYTbIX CTanexene3obeToHHbIX (Kene3obeTOHHbIX)
3NEMEHTOB CrneayeT NPOoM3BOAMTE B 3aBUCUMOCTM OT MOJIOXKEHMS MPOSONBHON cunbl A .
Ecnu npogonbHas cuna Jf npurnoxeHa Mexxay paBHoaeiicTeytowen yeunun B apmatype A un A c

opHol cTopoHbl U A, n A.; ¢ Apyroit cTopoHbl (PUCYHOK 4, &), BHELIEHTPEHHO PaCTSIHYTblE 3MEMEHTbI
OOIDKHbI OTBEYaTb CrieyoWwmnM YCIoBUAM MPOYHOCTHU:

¥iz ¥n Me "II':E + EI:' S Ye (TSRSH.; + T.::Rsz'ﬂ.lsz':' ; (45)
TEcTnNEIf(E + EI:' L Ya ':T.::R.sﬂ.s + T.::R.sz'ﬂ.sz':' : (46)
a
a' A;
R A,
& : . —
® Y =2 _:-a
N
m B RFAS
\a
A
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R, A,

N ¥ a
—. A,

a - NpoponbHas cunna }f NpunoxeHa Mexay paBHOAENCTBYoWMMY yeunuin B apmatype A un A 6 -
npofonbHas cuna JJ npunoxeHa 3a npeaenamm pacCcTosiHUS MEXAY PaBHOAEVCTBYOWUMMN YCUNUIA B

apmatype ﬂ;m 1'1;!'

PucyHok 4 - Cxema ycunum n anopa Hanps>keHMn B Ce4eHUU, HOPMarbHOM K NPOAOJSIbHOMN OCKU
BHELIEHTPEHHO PaCcTAHYTOro Xene3o6eTOHHOro aneMeHTa, Npu pacyeTe ero no NPOYHOCTH

MonoxeHne paBHodencTBytoLwen yeunun B apmatype A, n A.; onpenenserca no opmyne (34).
MonoxeHue paBHoAeNCTBYoLWeN yeunuin B apmatype A, n A ; onpenenserca us ycnosus:

Vs =Ry Asla'+d ) + 00K Ay MR A + Bydy) (47)
Mpy nNpoBepke MPOYHOCTU XeNne3oBETOHHbIX (He MMEILMX JIMCTOBOM apmaTypbl) SMeMeHTOB B
dan dg.

opmynax (45), (46) cneayeT NPUHUMATL PaBHLIMM HYIIO BennunHbl A, A,

Ecnu npogonbHas cuna A npunoxeHa 3a npegenaMmy pacCcTosiHUS Mexay paBHOAENCTBYHOLWMMU
yeunuin B apmatype A; u A, ¢ ogHom cTOpoHbI M A; m A, c ppyroit cTopoHbl (pucyHok 4, 6)

BHELUEHTPEeHHO pacTAHYTble cTanexene3o0eToHHble ()KeJ'Ie306eTOHHbIe) ANIEMEHTbI MNpun Ei ER AOOJTXHbI
oTBeYaTb cneaywemy yCrioBu NpoO4YHOCTUL

¥z Tn Ne < e ':TEJREJSEJ +T.::R.scg.s +T.SR.S!'S.S!':I' (48)
Mpy aTOM NONOXeHne HenTpanbHON OCK onpeaensaeTcs U3 yCroBus:

VieYn IV & v, (vsBs Ay + v R dy — valpdy —vslaeds —vsRsds) - (49)

Mpu OTCyTCTBUM B paccMaTpvBaeMOW KOHCTPYKLMW Kakoro-nmbo arnemMeHTa apMupoBaHUs (CKaToW

NIMCTOBOW M CTEPXHEBOW apmaTypbl, pacTAHYTON NMCTOBOW apmatypbl) B dopmynax (48) u (49) cnepyet

NpUHMMaTb pPaBHbIMU HYMIO COOTBETCTBYKOLUME STUM SfEMEHTaM apMUPOBaHWUS FeoMeTpuyeckue
XapaKTePUCTMKM NONEPEYHOro CeYeHus.

Ons >kene3obeToHHbIX (HEe MMELWMX NMCTOBOW apMaTypbl) 3M1EMEHTOB MPSIMOYrONIbHOIMO CeYeHus
ycnosue npovHocTy (49) NnpuHMUMaeT BUA:

Yie Yo W < v, [va Ryl — 0,52) + 7, Roy A (g —a")]. (50)
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I'Ipvl 9TOM MMoJioXeHne HeﬁTpaanoﬁ OoCu onpenensaeTca n3 ycrnoBua:

YieTn S (v R Ay — s Koo As — 1 Rpba) (51)
Mpwn £>Efp pacyeT  MPOYHOCTM  BHELEHTPEHWO  PACTAHYTbIX  CTanexXene3o6eTOHHbIX
(kene306eTOHHbIX) 31IEMEHTOB CrieayeT NpousBoamuTb Mo dopmyne (50), npuHumas x = £ phy .

8.18 LleHTpanbHO pacTsaHyTble cTanexene3obeToHHble (Kene300eTOHHbIE) 3NeMeHTbl AOMMKHbI
YOOBNETBOPSITL CreaytowemMy YCroBUo NPOYHOCTY:

¥iz ¥n TS ¥a ':T.::R.s ﬂs + TsRsz'ﬂ.sz':' . (52)

[insi 3aNeMEeHTOB MPSIMOYrofnbHOMO cedeHnst Ay = &d ;.
[nsa xxene3ob6eTOHHbIX (HE MMEIOLLMX NMNCTOBON apMaTypbl) aNeMeHToB ycrosue (52) npuHnmaeT BUA:

YieTn Sy R s (53)
MNpumeyaHne - K uUeHTpanbHO pacTAHYTbIM OTHOCATCH 3feMeHTbl, B KOTOPbIX MWHWA OeNCTBUS
NpoaoNnbHONM cunbl Af coBnagaeT C paBHOOEWCTBYIOLLEN YCUMI BO BCEW apmaType NonepevyHoro ceyeHus

anemeHTa (g'= &; PUCYHOK 4, a).

8.19 Cranexenes3obeToHHble anemeHTbl Bogonoasoasuwero Tpakta 3C wn ASC (TypOuHHbIE
BOAOBOAbI, UX PasBUMIKM K KoneHa, TypbuHHble Bnokn, 3aTBOPHbIE KaMepbl U Ap.), cTanexene3obeToHHbIe
KOHCTPYKUMKM, PacCrofOXeHHble B MaCCMBE [PaBUTALMOHHbBIX MMAOTUH W OPYrMX COOPYXKEHWN, YCroBUS

HacTynneHna npeaernbHbIX COCTOSIHUI KOTOPbIX BblpaXakTCA Yepe3 HanpsaXeHud, npu OAHO3Ha4HOW anpe
Hanp;m(eHvuZ B pacC4eTHbIX Ce4eHNAX pacCyHUTbiBaAOTCA U3 yCJ'IOBVIIZZ

Yie¥nTs & Fe¥sfss (54)

Yie¥n T & Vo ¥s s, (55)

roe d.un .- pacTarMBaloLlme Hanps>keHUs COOTBETCTBEHHO B CTEPXKHEBOW apMaTtype 1 B 06nuuoBKe.
8.20 lNpwn pac4yeTe Ha gencTBME NonepeyHol Cunbl AOMKHO cobniogaTbcs yCroBue:

Vi ¥l £ 0,257, vp7 Rpbly (56)

roe & - MMHMManbHas WpuHa arnemMeHTa B CeYeHUU.

8.21 PacyeT npoOYHOCTM CEYEHWUIN, HAKIMOHHbLIX K MNPOOONbHOM OCU 3fiIeMEHTa, Ha AencTeue
nonepeyHom CuIbl MOXXHO He NPOU3BOAUTL, ECNW COBMIOaAlTCS YCINOBUS:

a) Ans NAWMTHBbIX KOHCTPYKUMIA, paboTalowmx MpOCTPAHCTBEHHO, W ANSt KOHCTPYKUUA Ha yrnpyrom
OCHOBaHUW, 3a UCKIMOYEHNEM BEPTMKANbHbIX KOHCOMNEN NOAMNOPHbLIX CTEH:

Yie Tukd & 0207, vp77; Ry b, (57)
©) Ans Bcex ocTanbHbIX KOHCTPYKLWIA:

Ve T £ ¥ V78 (58)

rae QEJ - nonepe4yHoe ycunue, BOCMPUHMMaemMoe OETOHOM CXXaToOW 30Hbl B HAKMNOHHOM ceyeHunn,
onpeaensemoe no gopmyne
(n £ waweay; Rybhgtal (59)
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roe o = 05+2E;
3 =1,0- ana anemeHToB C BbIcOTOM CeueHns j < 0,6 m;

0,83 - ons 911eMEeHTOB C BbICOTOM ceveHuns j » 0,6 M;

¥i- KO3 (PULIMEHT, YUUTBIBAIOLLUNIA BAUSTHUE CTPOUTESbHbIX LLIBOB B 30HE AEWCTBUS NOMNEpPEYHbIX CUs,

NpPUHMMaembIn nNo Tabnuue 22.

Tabnuua 22

0,45 n meHbLIE OT1 0,46 no 0,64 0,65 n Bblle

10 1=[(; /7;) =0,45] 0,80

O0603Ha4eHus, NpuHATbLIE B Tabnuue 22;

jj' - pacCtodaHne mexagy cedyeHmem no wBy U HOopMalibHbIM CeYeHuneMm, npoxogdalmm 4epes3 KoHel

HaKIMOHHOIO CEYEHUs B CXKaToW 30He (PUCYHOK 5, a);

.'EEJ- - BbICOTa Ce4YeHusa no LwBy.

a

1 i

4,
Iy
h
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h,
fi

0

Q

<y

a - Harpyska AeNCTBYEeT B CTOPOHY areMeHTa; 6 - Harpy3ka AeycTByeT B CTOPOHY OT 3fieMEHTa, rae 3Haku
"nnoc" n "MUHyC" cnegyeTt NPUMEHATb COOTBETCTBEHHO ANSA BHELLEHTPEHHO CXaTbIX U BHELLEHTPEHHO
pacTSIHYTbIX 3N1IEMEHTOB

PucyHok 5 - Cxema ycUnum B ce4eHUMU, HaKNTOHHOM K NPOAOSIbHOW OCHU Xene306eTOHHOro 35ieMeHTa,
npu pac4yeTe ero No NPO4YHOCTU HA AeNCTBUe NonepevyHomn cunbl

OTHOCHTenbHas BLICOTA CXaToii 30HbI ceyeHusl £ onpeaensieTca no opmynam:
AN n3rnbaemblix arieMEHTOB

E=uR [ Ry, (60)
ONnAa BHEUEHTPEeHHO CXaTblX BO BCEX Clly4vadxX M BHEUEHTPEeHHO PaCTAHYTbIX 3JIEMEHTOB C oonbLwnMm
OKCLUEHTPUCUTETOM

E=uR Ry + NI(bigR,) . (61)
,D,J'Iﬂ BHELUEHTPEHHO pPacCTAHYTbIX 3JIeMEHTOB C MallbiM 3KCUEHTPUCUTETOM crneayeTt npuHnMmaTtb

)y =0.
Yron Mexay HakIoHHbIM CeYeHneM 1 NPOAONbHOM OCb0 3NEMEHTa OnNpeaenseTcs no opmyne

tgf = 21[1+ MH(Chp)]. (62)

3Havenne tz2f npunmmaetcs He Gonee 1,5 n He meHee 0,5.

[onyckaeTcs nonepedHoe ycunue L% B ycriosum (60) onpeaensits no hopMynam:

Op1 = [0.60,03(1+ 0, )7; Rysblii 1 (63)

HO He Gonee
(n1 = w3 (1 + oy )y Ryl ; (64)
Ppa = [0.8p;03(1+ w0y vy Rpsblig 1/[1+ M H(Qhg )], (65)

roe ;- KosPULUMEHT, YUNTbIBAIOLLUIA BNINSHWE MPOAOIBHOM apMaTyphbl, ornpeaensemMbln no gopmyne
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0, =1+ 504, fbkg) (66)

1 NpyHMMaeMbin He 6onee 2,0;
iy - KOIMMUUMEHT, yuuTbiBaOLWNA BNUSHWE NPOAOSIbHBLIX CUM (C y4eTOM MPOTUBOAABIEHUS),
onpegensemMbli no oopmynam:

npum OencTemm NPOAOJIbHbIX C)KUMAaKLWNX CUJT:

wy = OIN Ry ), (67)

npuHUMaemsbli He 6onee 0,5;

npu OencTemmn NPOAONIbHbIX paCTArMBatoLLINX CUI.

©n = 02N Ryl (68)

npvHUMaembin He 6onee 0,8 No abcontOTHON BENWYNHE;

¢ - ANYHa NpoeKunn HaKIMnoHHOro ce4eHna Ha NnpoaosibHYH0 OCb 3rieMeHTa, OTCHUTbIBaA OT ONOPbI.

B cdopmynax (62) u (65) Af n L' - COOTBETCTBEHHO W3rMBalOLWMA MOMEHT U MonepeyHas cuna B
HOpMaribHOM CEYEHMU, NPOXOASALLEM Yepe3 KOHELL HAKITOHHOMO CEYEHMS B CXKaTOM 30HE.

B obliem criyuyae pacyeTa anieMeHTa criefyeT 3afaBaThCsl PSOOM CEeYEHU ¢ W onpedenatb Lly1 no

topmyne (63). MNpu OencTBMM Ha SNEMEHT COCPEAOTOYEHHbIX CUIT 3HAYEHUs! & MPUHUMAKOTCS PaBHbIMU
pacCTOSAHUSIM OT OMOPbI 40 TOYKM NPUIIOXKEHUST 3TUX CUT.

Mpu [OeiCTBMM HA 3NEeMEeHT pacrnpeferneHHol Harpy3kM WHTEHCUMBHOCTBIO g 3HayeHue
£ onpeaenseTcs no dopmyne

2
¢ = {[10.60, 1+ po)7; Rusblig* 1 21)) %2 (69)
Ecnm ycnosue (58) npu nogctaHoBKe B NpaByto 4acTb BMECTO Ly (Jy1 He yaoBneTBopsieTcs, cregyert
3a0aThCA PAAOM HAKMOHHLIX CEYEHUN, ANS KOTOPbIX HailTu 3Hadenus Af n ', no copmyne (65)

onpeaennTb aHadeHne (/57 1 nposepuTb ycnosme (58) npn & = Lpa .

Pac4yeT nonepeyHon apmaTtypbl HE NPOU3BOANTCS, ecnu ycnosue (58) cobntogaeTcst npu NoACTaHOBKE
B €ro NPaByo YaCTb OAHOTO U3 MOMEPEYHbIX YCUNMN Lhq unn £ .

8.22 PacuyeT nonepeyHol apMaTtypbl B HAKMOHHbIX CEYEHUSIX 3NIEMEHTOB MOCTOSIHHOM BbICOTHI
(pucyHok 5) crnegyeT npousBoanTb No hopMyne:

¥iz ¥n Ql it Ye (ZT.‘S stﬂsw + ZT.:: stﬂs,mc sin o+ Ya QE: ) ) (70)

roe Ql - nonepevyHaa cuna, D,eI7ICTByl0LIJ,aF| B HaKIIOHHOM ce4YeHun, T.e. paBHOﬂ,eVICTByPOIJJ,aﬂ BCeEX

nonepeYyHbIXx cun ot BHELLHeMN Harpy3ku, pacnosioXXeHHbIX Mo OAHY CTOPOHY OT paccmaTtpuBaemMoro
HaKIMOHHOIo CeYeHund;

2y R A Z’r;ﬂswﬂjmc Efl ! - CyMMbI MOMEPEYHbIX YCUIUIA, BOCMIPUHUMAEMbIX COOTBETCTBEHHO

XOMYyTaMUN N OTOTHYTbIMU CTEPXHAMN, NepeceKkarLwMMn HaKInoHHOE Ce4vYeHne;
o - Yron HakroHa OTOrHyTbIX CTep)KHeVI K I'IpOLI,OJ'IbHOVI OoCu anemeHTa B HaklloHHOM Ce4YeHnn.

Ecnu BHELWHSA Harpyska OeicTBYET B CTOPOHY 3IieMeHTa, Kak MokasaHo Ha pUCyHKe 5, a, pacyeTHyto
nonepeyHyto cuny HaanexuT onpeaensaTs No popmyne

O = Q-0 +Vcosf, (1)
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roe Q - nonepe4yHaa cuia B ONMNOPHOM CeYeHnu;

QE - paBHOOENCTBYIOLLAA BHELUHEW Harpysku, OeWCTBYIOLIeN Ha anemMeHT B npepgenax AnuvHb
NPOEKLMM HaKINOHHOIO CeYeHUst Ha NPoAorbHYI0 OCb NEMEHTa;

[¥ - cuna npoTUBOLABMEHMsl, OEUCTBYKOLWAs B HaKNOHHOM CevYeHuW, onpegensiemass B

NpeanonoXeHnn NMHERHOro pacnpeaeneHns Nbe3oMeTPUYecKoro AaBneHna n 4 = 1,0.

Ecnu BHelHsa Harpy3ka OeNCTBYET B CTOPOHY OT 3fieMEHTa, Kak NokaszaHo Ha puUCyHke 5, 6, To Qg B
dopmyne (71) He yuntoiBaeTCs.

8.23 Ecnu ycrnosue (58) npu Ly =y v O =(Jp2 He BbINOMHSAETCS, pacyeT 3reMEHTOB,

apMUPOBaHHbIX XOMyTamu, OOMyCckaeTcsi NPOM3BOAMTL MO Havboriee onacHOMY HAaKIOHHOMY CEYEHMIO U3
YCNOBUIA:

Yo & v Crardm t Caw ) (72)

TICTHQ £ Yo (T-EJ?QEJE + st:' ' (73)

roe {5, - nonepeyHoe ycunme, BOCMPUHUMAEMoe XOMyTaMu B npeaenax Hambonee onacHoro HaknoHHOro
ceyeHusi U onpeaensieMoe no dopmyrne

st = o {[Uﬁ@s (1+ [ )TJ'REJfE}EgDE]IQSW}%1 (74)

roe f}'sw - ycunune B XOMyTax Ha eauHudy AOnuvHbl SneMeHTa B npefenax HakKMoOHHOro ceYeHud,
onpegensiemoe no copmyne
'g.S'H' = TSR.SWH.SW "IIS' (75)

roe & - war XomyToB.

Mpu pacyeTe aNeMEHTOB NPUHUMAETCH HAaMMEHbLLEE YMCIIO XOMYTOB, NMOMYYEHHbIX U3 ycnosui (72) n
(73).

8.24 PaccTtosiHMe Mexay MnonepeyHbiMU CTEPXKHAMM (XOMyTamu), Mexdy KOHLUOM npedbigyliero u
Hayanom nocnegyoLiero oTrnba, a Takke Mexay onopon U KOHUOM oTrmba, bnvkanwero K onope, AOIMKHO

ObITb He Bonee BENNUNHLI  Syqy , ONIPedenseMon no dopmyne

- 2
S = Ve Yu1P 2 Ru bR Dy ra - (76)
8.25 PacyeT 3rMeMeHTOB MepeMEeHHOW BbICOTbI CeYEeHUs Ha [eUCTBUE [ONnepeyHon Cunbl
Npon3BOAUTCS criedytowmm obpasom:

€Cnn ofHa W3 rpaHen 3NeMeHTa ropu3oHTaNbHa WM BepTMKanbHa, a BTOpas HaKIOHHA, TO OCb
aMneMeHTa MPUHUMAETCH COOTBETCTBEHHO TOPU3OHTANbHOW WM BepTMKanbHOW. 3a pabouyio BbICOTY
HaKIMoOHHOro ceyeHusl criefyeT NPUHUMaTbL NPOoeKUMo paboyert YacTu HaKMOHHOMO CeYEeHWUst Ha HopManb K
OoCU 3neMeHTa:

ana anemMeHTa C HaKITOHHOW cXKaTomn rpaHblO - Y KOHUA HaKIMOHHOIo ce4yeHunsa B cXaTou 30He (pl/lcyHOK
6, a);

Ansi 3NeMeHTa C HaKMOHHOW PacTSHYTON rpaHblo - Y Havana HaKMOHHOIro CeYeHUs B PacTAHYTOM 30He
(pncyHoK 6, 6);

ecnv obe rpaHu afemMeHTa HaKMoHHbIEe, 33 OCb 3fIeMEHTa criedyeT NPUHMMAaTh FeOMeTPUYECKOe MECTO
TOYEK, paBHOYAANEHHbIX OT rpaHei arnemeHTa. 3a paboyylo BbICOTY CEYEHUS MPUHMMAETCS MPOEeKuus
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pa6oqe|?1 4aCTW HaKNMOHHOIo cevYyeHna Ha HopMalib K OCh anemMeHTa.
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a - HaKJNMOHHa4d rpaHb CXaTa; 6 - HaKNoHHas rpaHb pacTAaHyTa

PucyHok 6 - Cxema ycunuim B ce4eHUM, HaKNOHHOM K NPOAOSIbHOW OCHU XKene306eTOHHOro 3fieMeHTa,
C HaKNOHHOW rpaHbio NPY pacyeTe ero No NPOYHOCTU Ha AeNCTBUE NnonepevyHomn cunbl
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8.26 PacuyeT ceuyeHuI, HaKMoHHbIX K MPOAO0SIbHON OCU 3fIEMEHTA, Ha AeNCTBUE M3rndaroLlero MoOMeHTa
cnegyeT NpPoOU3BOAUTbL ANS CeYeHU, MPOBEPAEMbIX Ha MPOYHOCTb MPU AENCTBUM NOMNEPEeYHbIX CUr, a Takke
ONs  CEeYEeHUN, NPOXOAALMX 4Yepe3 TOYKM W3MEHEeHMs nnowagum MnornepevyHoro ceyveHus MNpoaoSibHOM
pacTaHyTOM apmaTtypbl (TOYKM TeopeTudeckoro obpbiBa apMaTtypbl UM M3MEHEeHUa ee AnameTpa), U B
MeCTax Pe3Koro M3MeHeHMs1 pa3mMepoB NMOMNEPEYHOro ceveHuss arnemeHTa no gpopmyrne

Vi TaM Loy (v Ry Az + 27 R J"51:5,1'1'1-: Zome T I P e (77)

roe Af - MOMEHT BCeX BHELUHUX CUM (C y4eTOM MPOTUBOAABIIEHUS), PACrONOXEHHbIX MO O4HY CTOPOHY OT

paccMaTpMBaeMoro HakmOHHOMO CeYEeHUs1 OTHOCUTENBHO OCK, KOTOpasi MPOXoAUT Yepes TOUKY NPUMNOoXeHUs
paBHOLENCTBYIOLLEN YCUMNIA B CXXaTOM 30HE N NepneHanKynapHa nnockoCcT AeUCTBUS MOMEHTA;

v R Az ZT;RSwﬂs,mczs,mc DY R, Az, - CYMMbI MOMEHTOB OTHOCUTENBHO TOM e OCH
COOTBETCTBEHHO OT YCUMWIA B NPOAOSILHON apMaType, B OTOrHYThIX CTEPXKHAX U XOMyTax, nepeceKaroLmx

PacTAHYTYO 30HY HAaKIMOHHOIro Ce4eHus,

Z, Zsinc s Zsy - NNEYU yCUITMA B MPOAONBLHON apMaTtype, B OTOMHYTbIX CTEPXHSAX M XOMyTax
OTHOCUTESBHO TOW € OCU (PUCYHOK 7).
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PucyHOK 7 - Cxema ycunuﬁ B Ceé4eHUU, HaKNmOHHOM K HpOAOHbHOﬁ OCMU Xerne3o06eTOHHOro afneMeHTa,
npu pac4yeTte ero no Npo4YHOCTU Ha OeAcTBUue U3rndarLero MOMeHTa

Ecnn HaknoHHOe ceyeHne pacnosioXXeHo B 30HE U3MEHEHUA 3HaKa n3rnbaroLLero MoMeHTa, npoBEpPKYy
Ha n3rnd cnenyet npoun3BoAnTb OTHOCUTENTBHO TOYEK nepece4vYeHuA HaKIOHHOro cevYeHud C l'lpO,D,OJ'IbHOVI

apmaTypoii, pacrnonoXeHHom y obeunx rpaHeii. MNpu aTom criedyeT NpuHuMaTth L = 0.

BbicoTa cxxaTomn 30Hbl B HAKNOHHOM CEeYEHUN, U3MEPEHHAA NO HOPManu K NPOAOSILHOW OCU 3fieMEHTa,
onpegensieTca B COOTBETCTBUM C TpeboBaHusamu 8.14.

8.27 3OnemMeHTbl C MOCTOSAHHOM WU MNITAaBHO W3MEHSIOLLENCS] BLICOTOM CEeYeHUsi OOMyCKaeTcs He
paccuntbiBaTb MO MPOYHOCTM HAKMOHHOIO CEYEeHWs1 Ha OEeWCTBME M3rmbarollero MOMeHTa B OOHOM U3
cneayloLWmnx crnyyaes:

ecnu BcA npodonbHas apmaTypa [O0BOOAWTCS OO0 OMopbl MMM OO0 KOHUa 3femMeHTa U umeeT
[0CTaTOYHYIO0 aHKEPOBKY;

B MSIMTHBIX MPOCTPAHCTBEHHO PaboTaloLWMX KOHCTPYKLUUAX;
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€Cnn NpofJoSibHble PaCTsHYTble CTEPXHW, OOpbiBaemble MO [AfIMHE 3feMeHTa, 3aBogsATcs 3a
HopMarnbHOEe ceyeHune, B KOTOPOM OHM He TPebyoTca No pacyeTy, Ha ANNHY fg n bonee, onpegensiemyto no
dopmyne

-"?g = [':TI.:THQ - Ds?ﬂTcTsR.swﬂs,z'nc it 'ﬂjf{l:ﬁgsw}] +5d ) (78)

roe - nonepeyHas cuna B HOPMarnbHOM CEYEHWW, MPOXOASALLEM Yepe3 TOUKy TeopeTuyeckoro obpbiea
CTEPXHS;

A

sine - COOTBETCTBEHHO MowaAb Ce4YeHna W Yyrofl HakKnoHa OTOrHyTbIX CTep)KHeVI,

pacnosioXXeHHbIX B npeaenax y4dacTtka ONMHOM jg ;

& s - YCUIIME B XOMyTax Ha eavHWLY AOfVHbl 3fIeMeHTa Ha yvacTke ANMHON fg, onpegensiemoe no
dopmyne

Fow = Voo 5, (79)

roe 4 - AvameTp oBGpbiBaEMOro CTEPXKHS, CM;
€CIU BbINOMHSAETCA yCrnoBue

Yie Yo £ 0,25y, T&?Rbf,serb;gﬂ (80)

B KOHCTPYKLUMAX Ha YNpPyrom OCHOBaHMWK, 33 UCKIIOYEHMEM NOAMOPHbIX CTEH.
8.28 PacuyeT KoHCOMM, AnNMHa KOTOPOW paBHa WM MEHbLUe €e BbICOTbl B OMOPHOM CeYeHun
% (kopoTkasi KOHCOfb), criedyeT NPOU3BOAUTL MO AENCTBYIOLMM HOPMATUBHBIM JOKYMEHTaM.

8.29 Tpu NpoeKTMPOBaHWUU MACCUBHbIX ENe306ETOHHbIX 3MEMEHTOB MPSIMOYTONbHOMO CEYeHUs,
npefenbHble COCTOSIHUA KOTOPbIX BbIpa)akoTCcsl Yepes3 YCUnus, crneayeTt NpoBepsaTb NPOYHOCTb MNPOAOMbLHbIX
CEYEHWUi Ha YPOBHE HEUTpanbHOW OCUM M Ha YPOBHE MPOAOSIbHLIX CTPOUTENMbHLIX LWBOB A0 M MNocne
06pa3soBaHus TPELUH B pacTsiHYTOWM 30He 3reMeHTa.

8.30 PacyeT BbLIHOCNMBOCTUM CEYEHMIW, HOpPMaribHbIX K MPOOOSNIBHOW OCWU 3NeMeHTa, LOJIKEH
Npou3BOAUTLCS N3 YCNOBUIA:

Ans cxaToro 6eToHa

Yie¥nTe & Ve Yo fp (81)
AN pacTsHyTO apMaTypbl

Yie¥nTs & Yo¥s1 s, (82)

rae @ U T, - MakcumasnbHble 3Ha4YeHWs COOTBETCTBEHHO CXMUMAIOLWMX HanpsKeHuin B OeToHe U
pacTArMBaroLLUX HanpsXkeHU B apMaType;

Yo T Yo7 Yol TYhld YElS
CxxaTasi apmaTypa Ha BbIHOCINMBOCTb HE pacCuYUTbiBaeTCs.

8.31 B TpelMnHOCTOMKNX 3NeMeHTax HanpsbkeHus B 6eToHe o 1 B apmaType o, onpenensiorcs B

30HE [EeWCTBUS MaKCMMarnbHOro u3rmbatollero MOMeHTa Mo pacyeTy Kak Ansl ynpyroro Tena no
npuBeaAeHHbIM CeYEeHUSIM C y4EeTOM yKasaHuii 5.35.
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B HeTpeLlMHOCTOMKNX 3neMeHTax nnowaab U MOMEHT COMPOTMBMEHUA MPUBEOEHHOro CeYeHus
creayet onpenenaTb 6e3 yyeTa pacTsHyToN 30HbI 6eToHa. HanpsikeHuss B apmatype crnegyeT onpeaensaTb
cornacHo 9.7 HacTosiLero ceoaa npasur.

8.32 PacyeT BbIHOCIMBOCTU CEYEHWNIN, HAKMOHHbLIX K NPOAOSBHOM OCK aN1leMeHTa, cregyeT BbINOMHATb
n3 ycrnosus

YieFaTmt = Yoo R, (83)

rae oy, - MaBHbIE pacTdarMearowme HanpsXXeHus B OeToHe;

Yo T ¥ps YT C¥p12 YRS YEl4 T We1S-

BenuuvHy rnaBHbIX pacTarMBarolWmx HanpsxxeHun B 6eToHe criegyeT onpeaensTtb no opmyne (29) ¢
y4yeTOM yKa3aHui 8.8.

Ona cTep>XHeBbIX 3MEMEHTOB NPSIMOYrOfbHOIO CEYEHWUst C MapannefibHbIMU PacTAHYTOW M CXaTou
rpaHsiMy [OMYycKaeTCs Npu OMpeferieHun rMaBHbIX PacTArMBaloWKX HanpspkeHnn npuHumate T, =0, a

HaNPsXXeHUs 0 y N T ONpeaensTs no popmynam:
Oy =Myl lpg 2 Nidyy, (84)

T T 5 pag (T g2 (85)

roe 'A'."ed n f?‘ﬂd - nnowagb U MOMEHT WHepuun npuBegeHHOro cevYeHnda OTHOCUTENIbHO ero ueHTpa
TAXECTH,;

SJ‘E!d - CTaTUYECKMN MOMEHT 4acTun npunBeaeHHOro ce4yeHud, nexawyen no OAHY CTOPOHY OT OCU, Ha
ypoBHe KOTOpOIZ onpenenarTCcA KacaTellbHble HanpsaXXeHnd,;

J - paccTosdHMe OT LUeHTpa TAXecTW NpuBEAEHHOro CevYeHus A0 INUHUKW, Ha YpPOBHe KOTOpOl7I
onpenenarnTCca KacaTellbHble HanpaXXeHUd;

& - UWMPUHa cevyeHns Ha TOM XXe YPOBHE.

B dopmyne (84) 3Hak "nntoc" npMHMMaeTCs NS BHELEHTPEHHO PacTsHYThbIX, a 3HaK "MUHyc" - ans
BHELEHTPEHHO CXaTbIX 9N1eMEHTOB.

"eomeTpuyeckme napameTpbl NPUBEAEHHOIO CeYeHUs crnegyeT onpeaensTb C y4eToM ykasaHun 5.35.

[Ans snemeHTOB C NepeMeHHOW BbICOTOW CeYeHWUss KacaTenbHble HampsbkeHust Ty crnepyeT
onpeaensaTb C y4eToM ykasaHum 8.8.

Ecnu ycnosue (83) He BbINOMHAETCS, TO PaBHOAEUCTBYIOLLASA MMaBHbIX PACTAMMBAIOLLUX HAMPSHXKEHUN
[OIPKHa ObITb NMOMHOCTBLIO NepeAaHa Ha NonepeyHyo apMaTypy Npu HanpskKeHusix B Hen o Y ¥al RS .

9 PacuyeT 3aneMeHTOB GeTOHHbIX M Xene3o6eTOHHbIX KOHCTPYKUMA No ob6pa3oBaHUIO WU
pPacKpbITUIO TPELMH U No aedopMauuam
PacueT 6eTOHHbIX U Xene306eTOHHbIX 3JIEMEHTOB No 0Gpa3oBaHUIO TPELLMH

9.1 PacueTr OETOHHbIX W Xene300ETOHHbIX 3NIEMEHTOB MO 0Opa3oBaHUIO TPELWMH creayet
NPOVN3BOAUTB:

a) B cnyyasix, korga o ycrioBusiM 3KChnyaTaummn TpeLmHbl He JOMYCKaloTCs;
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6) ana  BbIABNEHUA  30H TpeLLI,I/IHOO6pESOBaHI/IF| npn pacyeTe CTaTU4eCKn Heonpeaennmbix
CTEepPXXHEBbIX N MAaCCUBHbIX KOHCprKLI,MIZ;

B) MpW HanmuMuuuM cneumanbHbliXx TpebGoBaHWiA  HOPM  MPOEKTUPOBAHUS  OTAENbHbIX  BUAOB
TMOPOTEXHUYECKNX COOPYKEHWIA.

K 4ncny KOHCTPYKUMIA, B KOTOPbIX HE AOMYCKATCA TPELLUMHBI C packpbiTueM 6onee 0,2 MM, OTHOCATCS:

HanopHble " 6e3Hanopr|e AneMeHTbl, Haxogduineca B 30HEe MNepeMeHHOro YpoBHA BOAblI U
nogsepravwpeca cnctemMaTn4eCKkoMmy 3amMmopaKuBaHMo U OTTanBaHUIO.

K uncny KOHCTPYKUWUIA, B KOTOPbIX TPELUUHBLI HE AOMYCKATCSA, OTHOCATCS:

KOHCTPYKUUWN, K KOTOPbIM NpeabABNAeTCA Tpe6OBaHVIe BOAOHENPOHNLAEMOCTN B TeX Clydadx, Korga
3TO TpeGOBaHVIe HEeBO3MOXHO obecneunTb KOHCTPYKTUBHBLIMU N TEXHOJTIOTMYECKMMU MEPONPUATUAMMU,

3MeMeHTbl NpuYanbHbIX HabepexXHbIX, NorpyxaemMble B rpyHT 3a0WBKOW UM BUGPUPOBaHNEM;

nnueBble 3NieMEeHTbI NMpuYalibHbIX HaGepe)KHle, cBau M cBaM-0000YKM ONst CTaguin U3rOTOBMNEHNS,
TPaHCNOPTUPOBKN U MOHTaXxa.

9.2 Pac4yeT CTEPXKHEBbIX XENe306eTOHHbIX 3NIEMEHTOB N0 06pPa30BaHMI0 TPELLMH, HOPMarbHbIX K UX
NPOAOINBLHON OCH, CrieQyeT Npon3BOANTb:

ANS LeHTpanbHO pacTsHYTbIX 311IEMEHTOB No copmyrne

Yie VL v.mp R-Elf,.ser Aead (86)

roe “Yu = ¥u7 Y2 YhO YB3 Yald ' ThlS
Mpu “Yag ' ¥ao - 2 CNedyeT NpUHUMATL “Ypz ' tao = 2,0;

ANns N3rnbaeMbix 3aNeMeHTOB Mo cbopmyne

YoM L v Rbf,ser W,f,red ) (87)

roe Ya = Y7 Yez YhlD YELZ T Yhl4 TYhlS-
Mpn “¥pz " Yein 2 cnegyet NnpuHUMaTh “Yaz ' rein = 2,0;

Ansi BHELLEHTPEHHO CXXaTbIX 3N1eMeHTOB No dopmyne

Yoo (M S ﬁ'?f,red ~ NI g ) 2vems Rbf,ser ) (88)

rae Ya = Yo7 Yez Yei0 T Y127 ¥Bl4 T YRS
Mpu ¥z ' Fuin 7 2 CnepyeT NpUHUMATL “¥pg Yo = 2.0;

Ansi BHELLEHTPEHHO pacTSHYTbIX 3fieMeHTOB Mo dhopmyrie

Yie M Y10 peg + N vo0 Hrad ) S ¥ Yo R ser (89)

rae Yo = Yo7 ' Yeg Yh13 T Yhld Vel
Mpu pacyeTte no chopmyne (89) cnenyeT NpyHUMATh:
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‘Fan - KaK 4514 LeHTpasribHO pacTAHYTOro afieMeHTa Takoro Xe nonepeyHoro ceYeHusd;

¥l - Kak ansa n3rnbaemoro anemMeHTa Takoro xe nonepe4yHoro ce4eHunA.

MpumevaHne - B dopmynax (86)-(89) 3Hak paBeHCTBa COOTBETCTBYET YCroBui obpasoBaHus
TPELUVH, 3HaK HepaBEHCTBA - YCIIOBUIO TPELLMHOCTOMKOCTM.

9.3 PacuyeTbl no obpasoBaHUO TPELWWMH, HOpMarbHbIX K MPOAOSNbHOM OCUM GETOHHLIX 3NEMEHTOB,
npeaerbHble COCTOSIHUS KOTOPbIX BblpaXkaloTcsl Yepes ycunusi, criegyeTt Npou3BoauTb No oopmynam (22) u

(25), npyHumas B HUX ¥y =1,0, *¥j. =1,0m R,Ejf,_ggr BMECTO Fj; .

9.4 Pac4yeTbl o 06paaoBaHmo TPEeLnH MNo rMmaBHbIM pacTArmBarOLLMM HaMNpPA>XeHUAM BbINOJTHAKOTCA:

ANS OLUEHKN TPELUMHOCTOMKOCTN CEYEHWUIN, HAKMOHHBLIX K MPOAOSIbHON OCK CTEPXKHEBbLIX GETOHHbLIX U
Xene3obeTOHHbIX KOHCTPYKLNIA;

ONSA OLEHKN TPELUMHOCTOMKOCTM 06 bEMHBLIX BETOHHbBIX U XXene300eTOHHbIX KOHCTPYKLUUNA, NpeaenbHble
COCTOSIHUS KOTOPbIX HE MOTYT ObITb BbIpaXXEHbl Yepes3 yCcunus;

AN OUEHKU TPELMHOCTOMKOCTM GETOHHbIX W Kene3oBeTOHHbIX KOHCTPYKUMA Npu  OelcTBuM
MHOrOKpaTHO MOBTOPSIOLWENCS Harpysku.

PacueTbl no o6pasoBaH|/|+o TPELNH B 3TUX Cly4aaX BbINOJIHAKOTCA U3 yCIioBUA

Yie Omi = ¥o¥o R (90)

rae ‘Yo =°Fpl ' “Fn2 ' ¥hz ¥R ¥Rl3 ¥hid ' Ynls- NpU pacveTax 6eTOHHbLIX 3N1EMEHTOB;
¥ T ¥e7 Yez Yelo YRil ¥Rl ¥hid  ‘Yals - MPWM pacyeTax Kene3obeTOHHbIX 3N1eMEHTOB;

T T ¥l FEZ U FRS YEL2 CYR13 Y14 FRls - NpW pacdeTax GEeTOHHbIX 3NEeMEHTOB Mpu AevcTBUM
MHOrOKpaTHO NOBTOPSIOLLENCH HarpysKu;

Fo T Fe7 ¥ell Yel2 ¥Rl3 YEl4 T ¥els - NPU pacyeTax Kene3obeTOHHbIX 3M1eMEHTOB Npu OencTBmm
MHOTOKPaTHO MOBTOPSIOLLIENCA Harpy3Kku.

HanpshkeHHOe COCTOsIHWE 3neMeHTOB ONnpefenseTcss B COOTBETCTBUM C ykadaHuamu 8.8. poBepka
ycnosusa (90) Nnpou3BOAMTCA ONA HapYXHbIX rPaHer 3NeMeHTOB, B TOYKax MepeceyeHnss ux ¢ rrnaBHbIMU

LeHTpallbHbIMM OCAMU MHEpUUN NpuBeeHHOrNo cevYeHud, a Ond 3J1eMeHTOB TaBpOBOro, ABYyTaBpOBOro u
Kopo6anoro CeYeHu Takke B MecTax NPUMbIKAHUA CXKaTbIX NMOJIOK K CTEHKE.

Mpn onpegeneHnn Ko3IMMOUUNEHTOB “¥pz - AN  OETOHHbIX KOHCTPYKUMA W “Ypip - A4And

ene3obeTOoHHbIX KOHCprKLI,I/II7I BbICOTa paCTFlHyTOI7I 30HbI ceYeHund ;ﬂf HaxoauTca no ankpe Hal'lpﬂ)KeHMVl B
MNIOCKOCTU MMaBHbIX pacTAarnBaroLLnx HaI'IpFI)KGHI/IVI.

3HaueHne koadbdUUNEHTa “¥gz 3aBUCUT OT CXEMbl apMUPOBaHWS (OAHOPSIOHOE WU MHOropsigHOE,
AvcnepcHoe unm obbiYHoe) obracTu anemMeHTa, Ans KOTOPOi MPOU3BOANTCS MPOBEPKA TPELLUMHOCTONKOCTMU.

PacuyeT ene3o6eTOHHbIX 3/1IEMEHTOB MO PACKPbLITUIO TPELLUH

9.5 B HETPELLUMHOCTONKNX CTEPXXHEBbIX 3/IEMEHTaX pacyeT Mo PackpbITUIO HOPMaIbHbIX K MPOAOILHO
OCU TPEeLUH crieayeT BbIMONHATL U3 YCIoBUS

Fep S Yology (1)
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roe c.. - pacyeTHas WnpuHa packpbITUA TPEeLmH, MM;

M. - HOMyCKaeMas LMpUHa PackpbITUS TPELLMH, MM, onpeaensiemas no 9.8,

9.6 LLInpnHy packpbITUA TPELNH & , MM, CRIEAYET ONpeaensTe no dopmyne

1
tor = 0010, ~ 04301 B, T 10000 ©2

roe & - ko9 PULNEHT, NPUHUMAEMbIN PaBHbIM A5l ANIEMEHTOB:
n3rnbaembix U BHELEHTPEHHO cxaTbix - 1,0;

LiEHTparibHO U BHELEHTPEHHO pacTsaHyTbIX - 1,2;

©; - KO3(PDULUEHT, NMPUHUMAEMBIA PaBHLIM: TpPU y4YeTe BPEMEHHOTo OEUCTBUSI Harpy3ok: npu
IR C2/3-10npn F IR, 22/3-13x

* TekcT COOTBETCTBYET opurmnHany. - I'Ipmmeanme narotoButens 6asbl aHHbIX.

(#, n & - nanbonbwme 0606LiEHHbIE YCUNUS (M3rMBaIOLLME MOMEHT, HOpMaribHas cuna W T.n.)

COOTBETCTBEHHO OT [OEWCTBUSA MOMHOW Harpy3ku (MOCTOAHHOW, ONUTENbHOW, KpaTKOBPEMEHHOMW) U OT
OEenCcTBUS NOCTOAHHOMW U ONUTENbHOW Harpy3oKk);

npu y4eTe MHOrOKpaTHO NOBTOPSIOLLIENCS Harpy3Ku:

NPV BO3AYLIHO-CYXOM COCTOSIHUM BeToHa 2 — 0 ; (05 - KOOPULMEHT aCUMMETPUMN LUKNa);
npv BO4OHACLILLEHHOM COCTOsAAHMM BeToHa - 0,9;

1 - kK03hPMUNEHT, NPMHUMAEMBIN PaBHBIM NpY apmaType:

CTePXXHEeBOW nepuoamnyeckoro npodgpuns - 1,0,
rnagkou ctepxkHeson - 1,4,

NPOBOSIOYHOW nepuoguyeckoro npodpuns - 1,2;
. - HanpsbkeHne B pacTaHYTOW apmaType, onpegensemoe B cooTBeTcTBuM € 9.7 6e3 yuerta
COMpoTMBMEeHNs 6GeToHa pacTAHYTOM 30Hbl CEYEHWs; C Y4yeToM (pUNbTPALMOHHOIO [AaBneHus BOAbI,

onpegensemMoro B cootBeTcTBun ¢ 7.12 n 7.13;

Osbg - HayanbHoe pacTarvBalollee HanpsbkeHue B apmarype oT HabyxaHua 6GeToHa. [ns
KOHCTPYKLMI, HaxodslWmMxXca B BoAe, Uabg T 20 MMNa; ons KOHCTPYKUUKW, MOABEPXEHHbIX ANUTENbHOMY

BbICbIXaHWI0, B TOM 4YuCIe BO BPpEMSA CTPOUTENBLCTBA C’s,g;.g =0;
- KOa(PPMLMEHT apMUPOBaHUSA CeYeHus,
g = A f{ki ) Ho He Bonee 0,02;
o - AMameTp CTepXXHeBOW apMaTypbl, MM.

I'Ipvl pas3niMyHbIX AnameTpax CTep)KHeVI cnenyet npyuHMMaTb

i 3 k
d = Zﬂz'd:' JIIZA”E:"C'EJ'
{ )
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rae » - YMCno cTepXkHel ogHoro anameTpa.
9.7 HanpsikeHnsi B apmatype Npu pacyeTax LUMPUHbI pPacKpbiTUs TPeLuH criegyeT onpeaensiTs no
criegyrowumM hopmMyram:

ans n3rmbaemblx 3N1E€MEHTOB

g, =MI{Az=), (93)

On4a UeHTpanbHO paCTAHYTbIX 3JIEMEHTOB

o, =NIA; (94)

and BHEeLEeHTpPEHHO pacTaHyTbIX WU BHELEHTPEeHHO CXaTbIX 3N1eMeHTOB TMpu SonbLumx
JQKCLUEeHTpucutTeTax

g, =MNegtz)/ A=, (95)
ANt BHELLEHTPEHHO PaCTSHYTbIX SNIEMEHTOB MPU MasbiX 9KCLIEHTPUCUTETAX:

ana apmartypbl 5

g, = Ne'f A (hy —a') (96)
ana apmarypst 5"

o, =Ne'd (kg —a'). (97)*

* Popmyna cooTBeTCTBYET opurnHany. - lNpumeyvaHune narotosutens 6a3bl 4aHHbIX.
B dopmyne (93)* 3Hak "nnioc" nNpuHMMaeTCcA MNpUM BHELEHTPEHHOM pacTsKeHWUM, "MUHYC" - npu
BHELEHTPEHHOM CXaTuw.

* BeposaTHo owwnbka opurnHana. Cnegyet untatb "B copmyne (95)". - MNpumevaHme mnsrotoButens
6a3bl 4aHHbIX.

B dopmynax (93) n (95) =z (nneyo BHyTPeHHeEW napbl Cui) AOMyCKaeTCca NpvHUMaTh MO pesynbTaram
pacyeTa ce4eHu Ha NPOYHOCTL NPY PacYETHbIX Harpy3kax.

9.8 [onyckaemylo LIMPUHY PackpbiTUS TPELLMH &cr, MM, AN MacCUBHbIX HaMOPHbLIX KOHCTPYKLUWIA
cnegyeT NpyHMMaTh He 6onee BenuunH, NpuBeAeHHbIX B Tabnuuax 23, 24.

Tabnuua 23
MmopokapboHaTHas | MakcumanbHoe 3HauYeHne Bfﬂ GeToHa npu [onyckaemasi LUMpVHA pacKkpbITUS TPELUNH
HUENIOHHOCTE BOA! Harmope A , m &cr , MM, B COOpYXeHusix | knacca no
I, mr-ake/n ’ . .
YCOBUIO KOPPO3MOHHOW CTOMKOCTU
10 50 200
o 0,25 Bkntoy. 0,50 0,48 0,45 He ponyckaeTtcs

0,4 0,55 0,50 0,45 0,05
0,4 0,48 0,45 0,42 0,10
0,8 0,63 0,48 0,52 0,05
0,8 0,59 0,55 0,50 0,10
0,8 0,56 0,52 0,48 0,15
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0,8 0,54 0,50 0,46 0,20
0,8 0,52 0,49 0,45 0,25
0,8 0,50 0,47 0,44 0,35
0,8 0,48 0,45 0,43 0,50
1,6 0,70 0,69 0,64 0,05
1,6 0,70 0,66 0,62 0,10
1,6 0,68 0,64 0,60 0,15
1,6 0,66 0,62 0,58 0,20
1,6 0,64 0,60 0,57 0,25
1,6 0,62 0,58 0,55 0,35
1,6 0,60 0,56 0,53 0,50
2,4 0,70 0,70 0,70 0,05
2,4 0,70 0,70 0,69 0,10
2,4 0,70 0,70 0,66 0,15
2,4 0,70 0,66 0,62 0,25
2,4 0,68 0,64 0,60 0,35
2,4 0,66 0,62 0,59 0,50
3,2 n bonee He orpaHnunBaetca
Tabnuua 24
YcnoBus BO3AencTBnsa cpefbl Ha pagueHT [lonyckaemast LWNPMHA PACKPLITUS TPELLMH ‘ﬁcr MM,
voreTpyiHiio nanopa B COOpY>KeHusix | kmacca no ycnoBuio COXpaHHOCTU
apMmartypbl Npy CyMMapHOW KOHLEHTPaLMN MOHOB
[Ql“]+0,25[5':'4~] B BOZHOI cpeae, Mr/n
meHee 50 100 200 400-1000
[NocTosiHHOE BogoOHachILLEeHe Ho 5 0,50 0,40 0,35 0,30
50 0,45 0,35 0,30 0,25
300 0,40 0,30 0,25 0,20
Mepuoanyeckne HacbILLEHNS BOAON Npu
ymcre UMKIOB B roa;
meHee 100 Jo 5 0,30 0,25 0,20 0,15
50 0,30 0,20 0,15 0,10
300 0,30 0,20 0,10 0,05
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200-1000 Jo 5 0,25 0,20 0,15 0,10
50 0,20 0,15 0,10 0,05
300 0,20 0,10 0,10 0,05
KanunnsipHeii nogcoc, 6pbi3ru - 0,20 0,15 0,10 0,05

[nsa coopyxeHun |I-IV knaccoB npegenbHas WNpUHa PackpbiTUS TPELMWH OnpeaensaeTcs YMHOXEHNEM
NOSyYEHHbIX MO TabnMuam 3HaYeHUn .. , MM, Ha KO3(PMULMEHTbI, paBHble cooTBeTcTBeHHO 1,3; 1,6; 2,0.
Mpun 3TOM WIMPWHA PacKpbITUS TPELLMH NpuHuMaeTcs He 6onee 0,5 MMm.

Onsi TOHKOCTEHHbIX KOHCTPYKUWMIA NpW OTCYTCTBUWM arpeccuBHOW cpefbl AonycTumasi LiMpuHa
pPacKpbITUS TPELLMH NPUHUMAETCSt B COOTBETCTBUM C YKa3aHUSIMWU OEACTBYIOLWLMX HOPMATUBHbIX JOKYMEHTOB.

MpuBeneHHble B Tabnuuax 23 1 24 3HaYeHUs i, NPUHUMAIOTCSA C yYeTOM MPUMEHEeHUs apMaTypsl

knaccos A-1, A-Il, A-lll, Bp-l. MNMpu npumeHeHun apmaTypbl APYrMX KNaccoB npefenbHas WMPUHa packpbiTvs
TPeLWH npuHMmMaeTcsa He 6onee BenWYMH, NOfyYeHHbIX N0 HacToAWMM Tabnmuam.

Mpu GukapboHaTHOM LLENOYHOCTU BOAbI-CPeabl, MEHbLUEN 1 Mr-3KB/MN, NN CyMMapHOW KOHLIEHTpaLmm
MOHOB (11 SO4, GonbLuen 1000 Mr/n, 3HadeHus .. cnedyeT ymeHblIaTb B ABa pasa.

Mpu cpegHerogoBoM 3HadeHUM OMkapboHATHOM LLEeNOYHOCTH BoAbl-cpeabl, MeHbluel 0,25 mr-akse/n, u
npu  OTCYTCTBMM  3aLUUTHbIX  MEPONPUATUIA  HaMoOpHble  KOHCTPYKUUM  criegyeT  NpoeKkTUpoBaTb
TPELLNHOCTONKUMMU.

3HaveHns iy NPU MCNONb3oBaHMM 3aALUMTHBIX MEPOMNPUATUI CrieflyeT yCTaHaBnMBaTh Ha OCHOBaHUM
cneumanbHbIX UCCnefoBaHUM.

Mpu anameTpax apmatypsl 40 MM 1 Gonee 3HadeHne .. aonyckaetcs yBenuumeatb Ha 25%.

[na TOHKOCTEHHbIX KOHCTPYKUMA (C BBICOTOM CeYeHus MeHee 1,5 M) WWPUHY [OMNycKaemoro
PaCKPbITUS TPELWMH £ cniefyeT yMHOXaTb Ha KoadpduumeHT 0,5.

PacueT anieMeHTOB ene306eTOHHbIX KOHCTPYKLIMFI no .qed)opmaumlM

9.9 [Jedopmaumn xenes3obeTOHHbIX KOHCTPYKUWUWA, a Takke YyCcunus B 3feMeHTax CcraTuyecku
HeonpeaenMMblX KOHCTPYKLMIA ONpeaensiTcsd MeTogaMmy CTPOUTENbHOW MEXAHUKUM C YyY4eTOM TpeLuH U
Heynpyrmx cBorucTe 6eToHa.

MpY CrOXHbLIX CTAaTUYECKM HeomnpedenuMbIX CUCTEMaXx [AOMYyCKaeTCs onpeaensaTh nepemelleHust no
dopmMynam conpoTUBIEHUA MaTepuaros.

9.10 lNpu KpaTKOBPEMEHHOM OEWCTBUM Harpy3ku XXEeCTKOCTb M3rmbaemMbix, BHELLEHTPEHHO CXaTbiX U
BHELEHTPEHHO PacTSaHYTbIX 3NIEMEHTOB CrneayeT onpeaensTb no dpopMynam:

ansa TpeUJMHOCTOﬁKMX ANEMEHTOB U NX y4aCTKOB

BK = U,QEEJITMQ‘ s (98)
ansa HeTpeLLI,I/IHOCTOVIKMX ANEMEHTOB 1IN NX y4acCTKOB

B =118y (1 +vi). (99)

,ﬂ]‘lﬂ onpepeneHna XecTtkoCcTu HeTpeLIJ,VIHOCTOI7IKI/IX y4acTKoB n3rnbaembix 3arIeMeHTOB npAMOYrosfibHOro
MonepeYyHoro CceveHust [OOoMnyckaeTcd MCMonb3oBaTb 3aBUCUMMOCTb W HOMOrpamMmy, MpUBEOEHHbIE B
npunoxexun [.
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9.11 Tllpn OOHOBPEMEHHOM [EWCTBUM KPATKOBPEMEHHBLIX W ANUTENbHbLIX Harpy3oK XeCTKOCTb
n3rnbaemblX, BHELLEHTPEHHO CXaTbIX M BHELEHTPEHHO PacTAHYTbIX 3/IEMEHTOB crneayeT onpefenstb no
dopmynam:

ana TpeU.lMHOCTOVIKMX 3NIEMEHTOB UIN X y4acTKoB

b= D,SE&,E”Q‘ ; (100)

ana HeTpeU.lMHOCTOVIKMX ANIEMEHTOB UJTN X y4aCTKOB

E=B(C+IME0+1, (101)

roe (- 0600LLEeHHOEe yeunme oT ANUTeNbHO AEeNCTBYOLMX HAarpy3oK;
I - 060obLLEeHHOe ycunme OT KpaTKOBPEMEHHO AEVCTBYIOLLMX Harpy3ok;

& - KO3(PPULMEHT CHMKEHMS XKECTKOCTU. [1na TaBpOBbIX CEYEHMI C MOMKON B CxXaTon 30He § =1,5, B
pacTsaHyTOW 30He & =2,5, anst NpsAMOYronbHbIX, ABYTaBPOBbIX, KOPOOYATBLIX U OPYrUX 3aMKHYTbIX CEYEHUN
&=2.

10 PacyeT 3nemMeHTOB GETOHHbIX U Xene3ob6eTOHHbIX KOHCTPYKUUM Ha TemmnepaTypHble U
BNaXXHOCTHblEe BO3AeNCTBUSA
10.1 YyeT TeMnepaTypHbIX BO34ENCTBUN NPON3BOAUTCS:

a) Npu pacyeTe NPOYHOCTU BETOHHBIX KOHCTPYKLUIA B COOTBETCTBUM € 9.3, a Takke Npu pacyeTe ux no
obpasoBaHWio (HeJonyLeHWo) TpeLwmH B Criyyasix, Korga HapylleHWe MOHOMUTHOCTU 3TUX KOHCTPYKLMR
MOXET U3MEHWUTb CTaTUYECKYID CXeMy WX paboTbl, Bbi3BaTb OOMONHUTENbHbIE BHELUHWE BO3OEWACTBUS UMK
yBENMYEeHNe npPOTUBOAABNEHNS, MPUBECTM K CHMXKEHUIO BOAOHENPOHULAEMOCTM W  [OONrOBEYHOCTU
KOHCTPYKLIMK;

6) Npu pacyeTe cTaTUYECKU HEOMPeOENMMbIX KENE306ETOHHBIX KOHCTPYKLWIA, a Takke npu pacyeTe
*ene306eTOHHbIX KOHCTPYKLMI No 06pa3oBaHnto (HEAOMYLLEHNIO) TPELLMH B Cry4vasix, yka3aHHbIX B 9.1;

B) Npu onpedeneHnn AdecopMaunii U NepemMeLLeHnii 3NeMEeHTOB COOPYXKEHWUI ANs HasHavyeHusi
KOHCTPYKUMI TeMNepaTypHbIX LLIBOB U NPOTUBOMUIbTPALMOHHBIX YNIIOTHEHMWIA;

r) oNs HasHayYeHus TeMnepaTypHbIX PEXMMOB, TPebYyEMbIX MO YCNOBUSIM BO3BEOEHUS COOPYXEHUS U
HOpMarbHOWM ero akcnyarauuu;

[) Npu pacyeTe TOHKOCTEHHbIX XXene3006eTOHHbIX 3NIEMEHTOB HEMPSMOYTrONIbHOrO CeYeHWs (TaBpOBbIX,
KONbLEBbIX), KOHTAKTUPYIOLLUMX C FTPYHTOM.

TemnepaTypHble BO3OENCTBUSA OOMNYCKAETCA HE YYUTbIBaTb B pacyeTax TOHKOCTEHHbIX KOHCTPYKLWA,
ecnv obecrnevyeHa cBo6ofa NepeMeLLeHNn 3TUX KOHCTPYKLMIA.

10.2 Mpwn pacyeTe GETOHHBIX U Xene3obeTOHHbIX KOHCTPYKUWUIA criedyeT yuuTbiBaTb TeMrepaTypHble
BO3AEWCTBUS 9KCMNIyaTalUOHHOMO 1 CTPOUTENBHOMO NEPUOAOB.

TemnepaTtypHble BO3OEWCTBMS CTPOMTENBHOMO Mepuoaa ONpeaensTcs C YYeToM 3K30TepMUU U
Apyrux ycrnoBui TBepAaeHust 6eToHa, BKI4Yash KOHCTPYKTUBHBLIE WM TEXHONOrMYecKMe MeponpuaThS Mo
perynupoBaHnio TEMMNepPaTypHOro pexmnmMa KOHCTPYKLMM, TeMnepaTypbl 3aMblKaHWsi CTPOUTENbHbIX LUBOB,
MOMHOrO0 OCTbIBAHUS KOHCTPYKUUW OO0 CpeaHEeMHOrofnieTHUX 3KCNiyaTauuMoHHbIX Temnepartyp, konebaHui
TeMnepaTypbl HapPy>XHOro BO3ayXa v BOAbl B BOAOEMaX.

K TeMnepaTtypHbIM BO34ENCTBUAM 3KcnnyaTtaunMoHHOro nepuoga OTHOCATCA KIMaTu4deckue
konebaHus TeMnepartypbl HapyXHOro Bo3ayxa, BOObl B BOOOEMax U SKCHﬂyaTaLIMOHHbIﬁ nogorpes (l/lﬂl/|
oxnamp,eHme) COOpPYyXeHN4.

KoHKpeTHbI nepedeHb TemnepaTypHbiX BO3OEWUCTBUN, YYUTbIBAEMbIX B pacyeTax OeTOHHbIX W
XKerne3obeTOHHbIX  KOHCTPYKUMWA  OCHOBHbIX  BWOOB  MOPOTEXHUYECKMX  COOPYXXEHWW,  OOMKEH
yCTaHaBnMBaTbCs B cooTBeTcTBUM C TpeboBaHuamu CI1 58.13330 m cTpouTenbHbIMM HOpMaMu Ha
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NPOEKTUPOBaHUE COOTBETCTBYIOLLMX BUOOB COOPY>KEHUNA.

10.3 B pacuetax 6eTOHHbIX M >Xere306eTOHHbIX KOHCTPYKUUA FMAPOTEXHUYECKUX COOPYXKEHUN Ha
TemnepaTypHble BO3OENCTBMSA MpU COOTBETCTBYHOLIEM OOOCHOBaHMM [OMYyCKAeTCA y4uTbiBaTb TEMIOBOE
BMMSHWE CONTHEYHOW paguaunn.

10.4 Y4yeT BNaXHOCTHbIX BO3LAEWCTBUN MNpu pacdeTe OETOHHbIX M XKene3o0eTOHHbIX KOHCTPYKLWW
OOMmKeH 6bITb 060CHOBAH B 3aBUCUMOCTU OT BO3MOXHOCTU pasBUTMS ycagkn unm HabyxaHust 6eToHa aTux
KOHCTPYKLMN.

[onyckaeTca He yuuTbiBaTb ycaaky 6eToHa B pacyeTax:

MaCCUBHbIX KOHCTPYKLINNA;

TOHKOCTEHHbIX KOHCTPYKLMIA, HaXoOaLWMXCA No BOOOW, KOHTaKTUPYHOLLUMX C BOAOW UMK 3acbiNaHHbIX
rPyHTOM, ecnu Obinv NpegycMOTpeHbl Mepbl MO NpedoTBpaLleHuo BbiCbiXxaHMs OeToHa B nepuog

CTpouTenbCTBa.

10.5 TemnepaTypHble U BAAXHOCTHbIE MOMA KOHCTPYKLMI paccynTbiBaOTCA MeTO4aMn CTPOUTESbHON
hM3MKM C MCMONB30BAaHNEM OCHOBHBIX MOMOXEHUIA, NPUHATBIX ANSt HECTALMOHAPHbIX MPOLLECCOB.

10.6 [daHHble O TemnepaType M BMAXHOCTU HaPY>XHOr0 BO3gyxa W Apyrve KnvmaTonoruyeckue
XapaKTepuCTVKN AOOIDKHbI  NPUHUMATBCA Ha OCHOBE METeOpOSiorMyeckux HabnwaeHun B panoHe
cTtpoutenscTBa. lpu oTcyTCTBMM Takux HabnogeHun Heobxoaumble CBeAeHus crnegyeT npuvHumaTb no
odhmumanbHbIM SaHHLIM FOCYy4apCTBEHHON TMAPOMETEOPOSIONMYECKON CIYyXObI.

TemnepaTypa BOAbl B BOAOEMax AOOJDKHa onpenendaTtbCA Ha OCHOBE chneuualribHbIX pacdeToB U Mo
aHanoram.

10.7 Onsa coopyxeHun | knacca Tennodusanyeckne xapakTepucTukn GeToHa ycTaHaBNMBAKTCHA Ha
OCHOBaHUM cneumanbHbIX uUccnegoBaHui. [nsi COOpPY)XEHUn ApYyrux KnaccoB W Npu NpefBapuUTeNlbHOM
NPOEKTMPOBaHNM COOpPYXeHWU | Krnacca ykasaHHble XapaKTepucTuku 6eToHa gonyckaeTcs npuHuMaTb MNo
Tabnuuam B6.1 n 6.2 npunoxenns b.

10.8 OedopmaTuBHble XapakTepucTukm 6eToHa, Heobxoaumble ONA pacyeTa TePMOHaMNPSKEHHOro
COCTOSIHMSA KOHCTPYKLMIA, cnegyeT npyuHMMaTh:

HavanbHbI MOAYNb ynpyroctn 6etoHa, MlMa, B Bo3pacte meHee 180 cyT - no hopmyne

By (£) =10° {17 + 360/ % {eln( £ /180) +5,2]}} , (102)

roe X - 6espasmepHblvi napaMeTp, NpuHMMaemsin no tabnuue b.3 npunoxenns b;
£ - Bo3pacTt 6eToHa, CyT.

HavanbHbin mogynb ynpyroctn 6eTtoHa B Bo3pacte 180 cyt m Gonee cnegyet npuvHUMMaTb B
cooTBeTCTBUK C 5.27.

XapakTepucTukm nondyyectu 6eToHa cnegyet npuHnmaTth no Tabnuue b.4 npunoxexus b.

Ons coopyxeHun | knacca pedopMaTuBHbIE XapaKTepucTuku 6eToHa cregyeT  YTOYHATb
nccnegoBaHnaMKU Ha obpasuax 13 6eToHa NPon3BOACTBEHHOrO COCTaBa.

(M3meHeHHas pegakuus, M3m. N 1).

10.9 PacuyeT OGETOHHbIX W Kene3obeTOHHbIX KOHCTPYKUMA Nno o00pasoBaHui (HegonyLLEeHuo)
TemMnepaTypHbIX TPELLUH crneayeT Npou3BoanTb No hopmynam:

a) npy nNpoBepKe 06pasoBaHNA TPELLMH 1 ONPeaeneHn X pa3mMeposB:
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2
Ale) 2 [rpgmw (€) Ry 1° 122, (£ (103)
[Ina o6pasoBaHMs MOBEPXHOCTHOWM TpelmHbl Heobxoammo, 4ToObl ycroBue (103) BLINOMHANOCH B
npegenax 30Hbl pacTsPkeHusl, rnybuHa KOTOpoW B HanpaBreHuu, nepneHanKynspHOM MOBEpPXHOCTH, Bbina

Bbl He MeHee 1,3 &y , TA€ & yyay - MAKCUMANbHBIA pa3Mep KPYMHOTO 3arofHuTens 6eToHa;

©) npu HeponyLleHUN TPELLUMH B KOHCTPYKUUSAX, pacCYMTbIBAEMbIX MO BTOPOMW rpynne npeneribHbIX
COCTOSIHUIA:

2
Ay £ [yvpgw () Ry 171 28y (8] 5 (104)
B) MpY HeZgoNnyWeHUN TPELLUMH B KOHCTPYKLMSIX, pacCUMTbIBAEMbIX MO MEPBOW rpynne npeaesbHbIX
COCTOSIHUM:

Ay £ [ypgw () Ry ]2 {28y (£). (105)
B atux dhopmynax:

At - paboTa pacTArMBAIOWMX HAMPSHKEHWHA, HOPMarbHbIX K MNAOCKOCTM TPEeLuHbl, Ha
COOTBETCTBYIOLEN MM PA3HOCTM MOSIHLIX W BbIHYXAEHHBIX TemrnepaTypHbiX AedopMmauuii; 3HadeHue
Al£) onpepensietcs B cooteTcTBUM € 10.10;

HRpp o Fps - COOTBETCTBEHHO HOpPMaTMBHOE M pacyeTHOe COMpoTMBIieHMe GeToHa Ha oceBoe
pacTspkeHue, onpegensiemoe B COOTBETCTBMM € 5.13 n 5.14;

N - KoapdMuMeHT nepexoda OT HOPMATMBHOIO COMPOTUBIEHMS OETOHA Ha OCEBOE pacCTshKeHUe K
CpedHen NpPoOYHOCTM Ha OCeBOe pacTskeHne OeToHa NPOUM3BOLACTBEHHOrO COCTaBa, OnpefensiemMbln B
cootBeTcTBMM ¢ 10.11;

i (£) - KOathPULMEHT, YUNTLIBAIOLNIA 3aBMCUMOCTb NPOYHOCTM GETOHA Ha OCeBOe pacTsKEHMe OT
Bo3pacTta {u npuHuMaembli B cootsetcTeum ¢ 10.12;

Hy (£) - moaynb ynpyroctv 6eToHa;

¥ - KOIPULMEHT ycnosuii paboTsl, paBHbLIN AN MACCUBHBIX COOPYXeHun - 1,15, Ana ocTanbHbIX -
1,0.

10.10 3HaueHue pabotbl Alf) HaxoguTca no cneayowmMM dopmMynam:

4On4d cnydasa OOHOOCHOIo pacTAaXeHUA 1N NITOCKOro HanpAXXeHHOro CoOCToOAHUA:

A(ﬁ) - 'f[lj-'-('r)' B[E{T:I B CET(T}] C ol
0 ar

: (106)
ans FIHOCKO,EI,e(bOpMVIpOBaHHOFO COCTOAHUA:
H -
) - ot (. LD 0ANTE]
£ IEIT ' (107)

roe T - Tekyllee Bpems;
if - Bpems cxsaTbiBaHUs 6eToHa;

T(7) - TemnepaTypa 6eTOHa B MOMEHT BPEMEHU T

¢ - TeMnepaTypHbIN KOI(PMULMEHT NIMHENHOTO pacLunMpeHnsi 6eToHa;
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£(7) - pecbopmaumm 6eToHa, onpeaensemMble ¢ y4eToM NepeMeHHbIX BO BPeMeH MOAYNA ynpyrocTy
N nonsy4ectn 0eToHa;

r:r+(rj - pacTarMBaloLme HanpshHkeHns B 6eToHe:
r:r+(T]| =a(rynpu a7} >0;

otiry=0npn a(r) 20,

roe C’(T) - HanpaxeHud B OeToHe, onpeneneHHble C y4eToOM nepeMeHHbIX BO BpeMEHU MoaynA ynpyroctm n

nonsy4ectn 6eToHa.
10.11 KoacbdpuuueHT 7 onpepensieTcs no popmyne

= (1-uw)7, (108)

roe & - KoadUUMEHT, 3aBUCALUMA OT YCTAHOBIEHHOW 0OECMNeYEeHHOCTUM rapaHTMPOBaHHOW MPOYHOCTU
OGeToHa 1 paBHbIl

1,64 npn & =0,95;

1,28 npu & = 0,90

n 1,04 npun & = 0,85;

Y3 - KO3(hduMLUMEHT BapuaLum npo4HoCcTn 6eToHa NPoM3BOACTBEHHOIO COCTaBa.

Ana coopyxeHun | 1 |l knaccos 3HaveHns KoadduLumeHTa V5 yCTaHaBMMBAKOTCA UCCNEN0BaHNAMMN Ha

KpynHomacLwTabHbIXx obpasuax n3 6eToHa NPOM3BOACTBEHHOrO cocTaBa. [Ans COOpyXeHU Apyrmx Krnaccos u
npv npeasapuTensHOM NPOEKTMPOBaHUM coopyXeHun | 1 |l knaccos gonyckaeTcs NpUHUMaTh:

vy =0,135npn ¢ =0,95,
vy =0,173 npn ¢ =0,90,
vy =0,213 npn ¢ =0,85.

10.12 3HaueHust ¥ (7) B 3aBUCUMOCTM OT Bo3pacTa 6eToHa criedyeT NpUHUMAaTh AN CTPOUTENLHOMO
nepuoga no tabnuvue B.5 npunoxenus b, onga akcnnyaTaumoHHOro nepvoaa, kak npaesuno, pasHbim 1,0.

Ona coopyxeHnn | n Il knaccoB koadpuLmeHT w it cnefyeTr YTOUHATb UCCNedoBaHUAMU Ha
KpynHomacLwwTabHbix obpa3uax n3 6eToHa NpoM3BOACTBEHHOIO COCTaBa.

10.13 Ons coopyxenuii | n Il kKnaccoB B TEXHUKO-3KOHOMUYECKOM 0BOCHOBaHUW, a Anst coopykeHun Il
n IV knaccoB - BO BCex Crlyvasix [onyckaetcs pacyeT no obpas3oBaHMiO (HELOMYLIEHWU) TPEeLMH OT
TemMnepaTypHbIX BO3AENCTBUI NPOM3BOAUTL NO popmyrie

OE) 2 ¥ Yog  Flm WL Ep ), (109)

roe @ (£) - TeMnepaTypHble HaNpsKeHNs! B MOMEHT BPEMeHU £

£z, - NPEOenbHasn pacTsHxumocTb 6eToHa, onpedensemas no tabnuue 6.6 npunoxexus b;

wlt) - KO3MMULMEHT, Y4MTbIBAIOWMA 3aBUCUMOCTb £, OT BO3pacta 6eToHa, onpefensieMbin no
Tabnuue b.7 npunoxeHua b.

57



Mpn onpeaeneHnn koadULIMEHTA ¥y 3HAYEHUsI #; crieayeT MPUHUMaTh PaBHLIMU ANMHE yyacTka

AMNKpPbl  pacTArmBaroLLNX Haﬂpﬂ)KeHMVI B npeaenax 6noka wunu npun HanndnMm Ha Yy4dacTke Jankpbl
pactarmearonx Haﬂpﬂ)KeHMVI 30HbI C HyneBbIM rpagMeHToOM HaHpH)KeHMVI.

MpunoxexHne A
(obs13aTenbHOE)

OCHOBHble 6yKBeHHble 0603Ha4YeHusA

Ycunusa ot BHeWHUX Harpys3ok u BO34ENCTBUM B nonepe4yHoM ce4eHUN anemMeHTa

Af - narmbarowmin MOMEHT;
AF - NpoaonbHas cuna;

{ - nepepesbiBaoLyas cuna.

XapakTepucTUKM MaTepuanoB

R, Ry Ry - pacuyeTHble COMPOTUBREHMSI GeToHa OCEBOMY CXaTWMiO M OCEBOMY PAaCTSKEHMIO
By ShE TN Go0TBETCTBEHHO AN MpPedenbHbIX COCTOSHWI NepBOit 1 BTOPO rPynn B BO3pacTe
E 6etoHa 180 cyT (Mnu 1 rog);
b zar

R [R_. - PpacyeTHble CONpOTUBIEHNSt COOTBETCTBEHHO CTEPXKHEBOW U NUCTOBOM apMaTypbl;
50 Al
& - pacyeTHoe COMpPOTUBIIEHUE MOMEPEYHON apMaTypbl PaCTSKEHWIO ANS NPeAenbHbIX
W COCTOSHWIA MepBON rPynnbl NPU pacHeTe CEeYEHUN, HaKMOHHLIX K MPOAONbHON OCK
3NeMeHTa;
& - pacyeTHOEe COMpOTMBIIEHWE apMaTypbl CXKaTUIO Ans NpefenbHbIX COCTOSHMA NepBon
¢ .
rpynnol;

EEJ - HaYanbHbIN MOAYIb YNPYrocty 6eTOHa NPY CXXaTUM U PaCTHKEHUN;
F_ - MoAynb ynpyroctv apMatypei;
5

- k0adhpuumeHT lNyaccoHa;

=

¥| - OTHOLLIEHME COOTBETCTBYIOLIMX MOAYNEi ypyrocTi apMaTypbl 2 n 6etoHa & ;

vy k03 DULMEHT BapmaLmm NPOYHOCTU GETOHa NPON3BOACTBEHHOIO COCTaBa.

XapaKkTepucTukn NonoXeHUA NpoaoNbLHON apmaTtypbl B nonepe4Hom ce4eHUn anemMeHTa

5 - 0bosHaueHne NpoAoNbLHOM apMaTypbi:

a) Onsa n3rmbaembix 3NEMEHTOB - pacnonoXeHHON B 30He, pacmHyToﬁ OT AencTeusi
BHELLHNX yCI/IJ'IMVI;

6) ons cxKaTbIX 3NIEMEHTOB - PACMOSIOXKEHHOW B 30HE, PACTSIHYTON OT AEACTBUS YCUNUIA
WU y HAMEHEE CXaTON CTOPOHbI CEYEHUS;

B) ONA BHEUEHTPEHHO pacTAHYTbIX 9f1eMEHTOB - HauMeHee ydaneHHOW OT TOYKU
NPUNOXEHUS BHELLHEN NPOAONbLHOM CUnbI;
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Ry

r) ANsi LeHTparnbHO PacTAHYTbIX 3NIEMEHTOB - BCEl B NMONepeyHoOM CeYEeHUN SNIEMEHTa;
- 0603HaYeHne NPoAoSIbHOM apMaTypbl:

a) ona u3rmbaemblX 3MEMEHTOB - PACMOJSIOKEHHOW B 30HE, CXaTol OT OeNCTBUS
BHELLUHWX YCUNWIA;

0) Ans cxaTblX 3MEMEHTOB - PachoSyIOKEHHON B 30HE, CXXaToW OT OEeNCTBUS BHELLHWUX
YyCUnun nnn y Hambonee cXXaTton CTOPOHbI CEYEHWS;

B) Aana BHEUEHTPEeHHO pacTAHYTbIX 3J1eMEeHTOB - Hanbonee y}J,aJ'IeHHOVI OT TOYKU
NPUOXEHUS BHELLHEN NPOAONbHOM CUSbI.

FeomeTpuyeckme xapaKkTepucTUKm

b

5,000

- LUMpMHA NPSIMOYrOfIbHOTO CeyYeHus], WupuHa pebpa TaBpPOBOro WNM ABYTaBPOBOIO
ceveHus;

- BbICOTa NpAMOYroJibHOro, TaBpoBOro Unn AByTaBpOBOro Ce4eHud;

- paccTosiHMe OT paBHOAEWCTBYIOLLEN YCUMUIA COOTBETCTBEHHO B apmatype S u 5'no
Onvxanwen rpaHn cevyeHuns;

- paBoyas BbicoTa ceveHns (# =&~ ; ké, =jh-a'y;

- BbICOTa CXXaTou 30HbI ceveHuns (6eToHa);

- OTHOCUTENbHAS BbICOTA CKATOI 30HLI 6eToHa, paBHas X f Ay ;

- pPaccTosiHMe Mexy XOMyTamu, M3MEPEHHOE MO ANVHE 3/1eMEHTa;

N

- 3KCUEHTpUCUTET NpOLOSbHOMN
Np1BEAEHHOIo CeYeHMs:;

CuUnbl OTHOCUTENbHO  LEeHTpa TAXeCTu

- paccTosiHue OT TOYKU MPUIOXEHWUS MPOOONBLHOW  CUIbI
paBHOAENCTBYIOLLMX YyCUNUIA B apmatype 5 u 5;

COOTBETCTBEHHO [0

- HOMMHanbHbIN AMameTp apMaTypHbIX CTEPXKHEN;

- nnowaap Bcero 6eToHa B nonepe4yHoM ceYveHuu;

- NoLwaAb CeYEHNs CXKaTom 30HbI 6eTOoHa;

- nnowanb npuBegeHHoro ce4eHnsa anemMeHTa;

- Nnowaab cevyeHnin apMaTypbl COOTBETCTBEHHO 5 1 &',

- nnowagb cevyeHMs XOMYTOB, PacroOfioXeHHbIX B OAHOW HOPMarbHOM K NPOAONbHOMN
OCU ariemMeHTa N0CKOCTU, NepecekatoLLen HakIoHHOE CeYeHune;

- nnowagb cevYeHua OTOrHyTbIX CTEPXXHEN, PACMONOXEHHbIX B OO4HOM HAKMOHHOW K
NPOAOSIbHOM OCU 3fIEMEHTA MSIOCKOCTU, NepeceKatoLLen HaKIOHHOE CeYEHNE;

- MOMEHT WHepuun ceveHunsa 0eToHa OTHOCUTENLHO LUeHTpa TAXeCTn cevYeHuda
ANeMeHTa,

- MOMEHT nHepunmn npneBegeHHoOro ce4eHna OTHOCUTENBbHO ero UeHTpa TAXeCTH,
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i - MOMEHT MuHepuun nnowagn cedeHma apmaTtypbl OTHOCUTENBbHO UEeHTpa TAXeCTU
¥ ceyeHus ANemMeHTa,

IEJ - MOMEHT MHEepLMM CXKaToN 30HbI ©6eToHa OTHOCUTENbHO LeHTpa TAXeCTU CeYeHUa;

5. - CTaTMYeCKMA MOMEHT MIIOLLaAN CEeYEHUA CKaToli 30HbI GEeTOHA OTHOCUTENBHO TOYKM
NPUNOXEHNA PaBHOAENCTBYIOLLEN YCUNUIA B apMaTtype 5 ;

o S' - cTaTMyeckme MOMEHTbl NMoWaau CevyeHuss BCeln MpOAOoNbHOM — apmaTypbl
i+ ™3 OTHOCUTENMbHO TOYKU MNPUIOXKEHUS] PaABHOAEWCTBYIOLWENA YCUIWIA COOTBETCTBEHHO B

apmatype w11 3.

KoadcpuumeHTbl

- COYeTaHuI Harpysok;
Vi

«y, = HAABXKHOCTU MO Ha3Ha4eHIIo COOPYXEHUI;
n
g, " ycnoBsuii paboTbl COOPYXEHWS;

[

¥y ycnoswuii paboTel 6eToHa;

¥ ycnosuii paboTbl apMaTypbl;

H. - apmupoBaHus, onpefensiemMblii Kak OTHOLUEHWE MMowaau ceyvyeHus apMaTtypbl 5 K

MroWaan MonepeyHoro ceuveHns aremeHta &4 , 6e3 yyeTa CBECOB CXKaTblX M
PaCTSIHYThIX MOJIOK.

XumMmunyeckue gobaBku ana 6eToHOB

JICT - nurHo-cynbdoHaTbl TEXHUYECKUE;

COO - cmona gpeBecHas OMbINIEHHas;

JIX[ - necoxummnyeckasi Jo6aBKa;
C-3 - cynepnnactudgukarop;

CHB (CB3K) - cmona HenTpanv3oBaHHasi BO34yXOBOBIEKaoLLas;
M®JIX - noHn3nTenb BA3KOCTU (PEHOMBHbBIN NECOXNUMUYECKNI;

CI - caxapHasi naToka;
XK - XxnopucTbI KanbLUui;

CBO3K - cmona Bo3ayxoBOBnekatoLLas aKCTpakuMoHHasa kaHngonbHas.

HomeHknaTypy oTe4yecTBEHHbIX 400aBOK (MUHeparbHbIX U MOBEPXHOCTHLIX BELLECTB) Ans 6eToHa CM.
B npunoxexun A CI1 357.1325800.2017.
MoaBWMXXHOCTb U XECTKOCTb BETOHHOM CMecH, YKNaabiBaeMOW B MOHOMUTHBIE KOHCTPYKLMK, OOJBKHbI

yuYnTbiBaTb MNPUMEHSIEMblE CPeACTBa YMNOTHEHWS GETOHHOW CMecu npu ee yknagke, C TeM 4ToObl
obecneunBatb MNonydYeHne GETOHHbIX KOHCTPYKLUUA C HaMMEHbLUMM KonuyecTBoM pAedpektoB. OgHUM U3
TakMx cnocoboB ABMSETCS YMMOTHEHME XECTKMX BETOHHbIX CMeceW, YNNOTHAEMbIX YKaTKOW (yKaTaHHbIX

0eToHOB).
[na MaccuBHbIX KOHCTPYKUMIA TUMa BHYTPEHHMX 30H PaBUTALMOHHBIX U apOYHO-rpaBUTALMOHHbIX

NOTUH N Ap. OonycKaeTca Npu cCoOOTBETCTBYHOLLEM 000oCHOBaHMN npmmeHeHne MmanouemMeHTHOro ykataHHoro
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GeToHa C HyneBOW OCaAKOM KOHYCa, XECTKOCTb OGETOHHOW CMeCuM KOTOpPOro Ha MecTe YKnaaku AOrKHa
coctaenatb 20-30 c.

TpeboBaHUs K 3anonHUTENAM ANs ykaTaHHOro 6eToHa [OSKHbI OblTh YYTEHbLI NPU NMPOEKTMPOBaHUU
KOHKpeTHOro obbekTa ¢ y4eToM 0CoOb6EHHOCTEN ero KOHCTPYKLMN 1 TEXHOMNOMMU CTPOMTENBCTBA.

YKaTaHHbI OETOH pekoMeHAyeTCcsa AN NPOEKTUPOBaHMSA M CTPOUTENBbCTBA CENCMOCTOMKMX MIOTUH.
HonyckaeTcs npuvMeHeHWe MoauduKauum TEeXHOMOrMM ykaTaHHoro 6eToHa Anss  CeMCMOCTOMKMX
rpaBUTaALNOHHbBIX MIAOTUH.

MpunoxeHune A (M3smeHeHHas pegakums, Mam. N 1).
MpunoxeHne b

(pexomeHgyemoe)

XapakTepucTukm 6eToHa Ans pacyeta KOHCTPYKLMIA Ha TeMnepaTypHbie BO34eACTBUSA
Tabnuua b.1 - Tennoduranyeckne xapakTepucTukm 6eToHa

XapakTepuctukm 6eToHa BykBeHHOe PasmepHocTb 3HayeHune
obo3HayeHne
Temn?paTyprlﬁ ko3 puumeHT O g oc -1 110 -3
JIMHEMHOTO pacLumMpeHns
TennonpoBogHOCTb }'*EJ Bt/(m-°C) 2,67
TemnepaTyponpoBOAHOCTb ar m2/e 11-10 =7
YpenbHas TennoemKkocTb oy kx/(kr-°C) 1
KoadhmumeHT Tennootgayum ¢ oTKpbITOn I.S BT (M 2 °C)
noBepxHocTn BeToHa:
B HapY>XHbI BO3A4YX 24
B BO3[yX BHYTPM MNOfbIX LUBOB, LUAXT, (7-12)
LwaTpoB
B BOAOY o
Tabnuua b.2 - XapaktepucTunkm TennosblaeneHms 6eToHa
Tvin uemeHTa Mapka Tennoeblaenenune 6eTona, kk/kkarn, Ha 1 Kr uemeHTa
uemeHTa B BO3pacTte 6eToHa, cyT
3 7 28 920
MopTnaHguemeHT 300 210/50 250/60 295/70 300/72
400 250/60 295/70 345/82 355/85
500 295/70 335/80 385/92 400/95
MyuuonaHoBbIN 300 175/42 230/55 270/65 280/67
NopTNaHOUEMEHT,
LWNakonopTnaHaLeMeHT
400 210/50 265/63 320/77 335/80
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Tabnuua b.3 - NapameTtp X,

Ocagka | Makcw- X, npu knacce 6eToHa N0 NPOYHOCTU Ha CxaTue
KOHyCa | ManbHbIN
O6eToH- | pasmep
HOM | KpynHoro
cmecw, | 3anon-
cM HUTens,
MM
B5 (B7,5| B10 |B12,5( B15 (B17,5| B20 |B22,5| B25 {B27,5| B30 | B35 | B40
Ho 4 40 27 37 45 54 62 69 77 83 90 98 | 106 | 125 | 146
80 32 44 56 67 77 87 98 | 106 | 116 | 125 | 133 | 153 | 180
120 37 52 67 77 90 | 103 | 116 | 125 | 139 | 150 | 162 | 191 | 216
4-8 40 20 28 35 41 47 52 58 63 69 74 80 94 115
80 25 37 42 50 58 65 72 79 86 93 | 102 | 120 | 139
120 29 40 50 60 69 77 86 94 | 102 | 110 | 116 | 132 | 154
Csbllwe 40 11 15 19 23 26 30 35 38 42 46 50 62 74
8
80 15 19 24 29 33 37 42 47 52 56 60 72 86
120 18 24 29 35 40 45 50 55 60 65 69 83 98

Tabnuua b.4 - Xapaktepuctukm nonsyyectv 6etoHa

38?;;;223;;‘, Mepa nonsyyectn 6eToHa & if, 7" 1[:l5 ,MMa-1, npu ANUTENbHOCTU 3arpyxenus (£ — 1), cyT
cyT

10 25 50 100 200 500 1000 1500

0,125 0,05 16,00 20,00 24,00 27,00 31,00 32,00 32,00

10 1,10 1,76 2,23 2,67 3,06 3,48 3,60 3,60

30 0,85 1,41 1,80 2,18 2,52 2,89 3,00 3,00

112 0,50 0,80 1,18 1,45 1,70 1,92 1,98 1,98
205 0,35 0,67 0,88 1,09 1,26 1,42 1,46 1,46
512 0,21 0,46 0,65 0,80 0,91 0,98 1,00 1,00
1500 0,21 0,46 0,65 0,80 0,91 0,98 1,00 1,00

Tabruua B.5 - KosdhduupeHt 1 (£) *
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BoapacT goctmxkeHus
©eToHOM MPOYHOCTHN NO
Knaccy Ha cxatue, CyT

KoacpcpomumeHt W (.ﬁ) npw Bo3pacTe 6eToHa, cyT

3 7 14 | 28 [ 45 | 90 (180|360 | 15 (20|25 (30| 35]| 40
180 0,31(047|062|0,78(0,85(0,93(1,00(1,07(1,12(1,18(1,23(1,27(1,32(1,37
360 0,2910,44(0,59|0,72|0,80(0,86(0,93|1,00(1,05|1,10|1,15(1,19(1,23|1,27

* Tabnuua cooTBETCTBYET OpurnHany. - NpumeyaHune nsrotosmutens 6a3bl AaHHbIX.

Tabnuua b.6 - NpegenbHas pacTskuMocTb 6eToHa

Ocagka | Makcu- n 6 .105 6
KoHyca | ManbHbli penenbHas pacTAXMMOCTb GeToHa Sy, npu knacce 6eToHa No NPOYHOCTY Ha
6eToHHOII | paamep cxatve
cmecu, cM | kpynHoro
3anon-
HUTEenAd,
MM
B5 [B7,5| B10 (B12,5( B15 |B17,5| B20 [B22,5( B25 |B27,5| B30 | B35 | B40
o 4 40 35 | 3,7 | 4,0 4,2 4.5 4.8 5,0 53 5,5 5,8 6,0 6,5 7,0
80 30 1] 32| 35 3,7 4,0 4,3 4,5 4,8 5,0 53 55 6,0 6,5
120 2,7 3,0 3,2 3,5 3,7 4,0 4,2 4,5 4,7 5,0 5,2 5,7 6,2
4-8 40 40 | 42 | 45 4,7 5.0 5,3 5,5 5,8 6,0 6,3 6,5 7,0 7,5
80 3,5 3,7 4,0 4,2 4,5 4,8 5,0 53 55 5,8 6,0 6,5 7,0
120 3,2 3,5 3,7 4,0 4,2 4,5 4.7 5,0 5,2 55 57 6,2 6,7
Ceblwe 8 40 6,0 [ 6,2 | 6,4 6,5 6,7 6,9 7,0 7,2 7,4 7,6 7,7 8,0 8,5
80 50 [ 52 | 54 5,6 5,8 6,0 6,2 6,4 6,6 6,8 7,0 7,5 7,8
120 4,5 4.7 4.9 51 53 5,6 5,8 6,0 6,2 6,5 6,7 7,0 7,5
Tabnuua B.7 - KoapdumumeHT (£}
Bospact ©(f) npu knacce 6eToHa MO MPOYHOCTU Ha CxkaTue B Bospacte 180 cyT
6eToHa, cyT
B5 B7,5 | B10 (B12,5| B15 |B17,5| B20 | B22,5( B25 |B27,5| B30 B35 B40
3 0,949 (089|084 | 080|076 | 074|071 069 | 066 | 0,64 | 0,63 | 0,61 | 0,60
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7 09 |09 |08 | 083|080 078 (0,76 074|073 | 0,72 (0,71 | 0,70 | 0,70

14 0,9 | 092 | 089|089 | 084|082 )081] 080 0,79 | 0,78 | 0,78 | 0,77 | 0,77
28 097 | 09 (093|091 |09 | 089 (0,88 | 087|087 | 086 (0,86 | 0,86 | 0,86
45 098 | 097 | 095|094 | 093|092 (092|092 |09 | 091 (091|091 ]| 091
90 099 | 099 | 098|098 | 098 | 098 | 098 | 098 | 0,98 | 0,98 | 0,98 | 0,98 | 0,98

180 n 1,00 ( 1,00 | 1,00 ({ 2,00 | 1,00 | 2,00 | 1,00 | 1,00 ({ 1,00 | 1,00 | 1,00 | 1,00 | 1,00
bonee

Tabnuua b.8 - PacyeTHble 3Ha4YeHUs1 COBUIOBbIX XapakTepucTtuk GETOHHOW KNnaaKku no CTPOUTESIbHbIM LLBaM

XapakTtepucTuka CoopyKeHusi ¢ CEKLIMOHHOM pa3peskon Ha 6noku CoopyxeHusi co ctonbyaTon
casura paspeskou Ha 6noku
BunbpupoBaHHbIn 6eToH YkaTtaHHbIN 6eToH knacca BnbpupoBaHHbI 6eToH
krnacca Knacca

B5+B17,5 | B20+B40 | B5+B17,5 | B20+B30 B5+B17,5 B20 + B40

KoahdpumumeHt 1,1 1,2 1,0 1,1 1,0 1,1
TpeHus-3aLenneHns

tgie

Cuennenve (', MMa 0,3 0,4 0,2 0,3 01 0,2

MpumeyaHue - OGecneYeHHOCTb pacyeTHbIX 3HAaUYEHWUI CABUIOBbLIX XapaKTepUCTUK NpuHATa paBHon 90%.

MNpunoxexne B
(pexkomeHayemoe)

O6nacTu pauMoHanbHOro NpUMeHeHUA A06GaBOK ANsi 6eTOHOB N’MAPOTEXHUYECKUX COOPYKEHUN
Tabnuua B.1

YacTtun coopyeHui unu HanmeHoBaHve nobasok
KOHCTPYKLUIA
Mnactudu- BosagyxoBo- Mnactnduumpytowte 3amegnsaiouiero
uupytowlero | Briekawowero | -Bo34yXOBOBMEKatoLLEero nencTeust
[OencTeus [OencTeus [OencTeus
NICT | C-3 X4, cOo, MNeJNxX cn
CHB (CB3K)

1 BeToH 1 xene3obeToH
TMAPOTEXHUYECKNX COOPYXKEHUN -
yacTei, pacnonoXeHHbIX B 30He
nepeMeHHOro ropu3oHTa Boabl:

I+

a) B 0co60 CypoBbIX +
KNUMaTUYECKUX YCMOBUSIX;

0) B CypOBbIX KITMMATUYECKNX ) + + )
YCroBUSIX;
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B) B YMEPEHHbIX KNMMMaTU4ECKNX &® + + +)
YCINOBUSIX:
yacTen, NOCTOAHHO HaxoOaLWmxcsa + + + + (+)
nopa BoAoMu;
HaaBOOHbIX YacTen, aNM3oanudeckn + + + + (+)
OMbIBaeMbIX BOAOW;
YacTen BHYTPEHHUX 30H + + + + +)
2 BbeToH BOAOBOAOB U ApYyrux + + + + (+)
KOHCTPYKLWIA, UCMbITbIBAOLLNX
pacTsarvBatoLLme HanpshkeHns
3 KaBnTaunoHHO-CTOMKNE 1 + + (+)
N3HOCOCTOWKNE BETOHbI
OkoH4aHue Tabnuubl B.1
YacTu coopyXeHun unu HanmeHoBaHne nobaBok
KOHCTPYKLMI
KomnnekcHoro gencraus Yckopstowero MwukpoHanonHuTenb
JencTBus
NCT+NXA C-3+NXa XK 3ona | MukpokpemHesem
nnm unm yHoca
JICT+COO C-3+CO0O
nnm unm
JICT+CHB C-3+CHB
(CB3K) (CB3K)
C-3+MBNX

1 BeToH 1 xene3obeToH
TMAPOTEXHUYECKNX COOPYIKEHWIA
- YyacTeWn, pacnosioXeHHbIX B
30HE NEePEMEHHOrO ropu3oHTa
BOAbI:
a) B 0c060 cypoBbIX + + +)
KNMMMaTUYECKUX YCIOBUSIX;
6) B CypOBbIX KNMMaTUYECKNX + * +)
YCINOBUSIX;
B) B YMEPEHHbIX KIMMaTU4eCKnX + + (+)
YCINOBUSIX:
yacTemn, NOCTOSTHHO + + (+)
HaxoOsALWUXCSA Mo BOAOW;
HaaBOOHbIX YacTen, + + +) +
3NN30Q1N4ECKN OMbIBAEMbIX
BOAOMW;
yacTeln BHYTPEHHUX 30H + +) +
2 BeToH BOAOBOAOB U ApYrux + +
KOHCTPYKLWIA, UCMbITbIBAOLLNX
pacTsarMBatoLme HanpspkeHnst
3 KaBuTaLMOHHO-CTOMKME U + * +
N3HOCOCTOMKNE BETOHbI
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ﬂpmmeanme - 3Hak + o3HavaeT LI,eJ'IeCOO6pa3HOCTb BBeAeHNsi [oGaBky;

* - no6aBka MoXeT ObITb NCMOSb30BaHa TOMbKO NMOCIE COOTBETCTBYHOLLEIO TEXHWUKO-3KOHOMUYECKOTO
060CHOBaHUS;

(+) - po6aBka MOXeT GbITb UCMONb30BaHa TOMNLKO Kak PerynsiTop CPOKOB CXBaTbIBAHWS B COMETAHUM C APYroW
no6aekoii, obecneunBatoLLeil KOMMNeKe TpeGoBaHNiA, NpeabaABRAeMbIX K GETOHY B KaXKO0M KOHKPETHOM cryyae;

¥ - po6aBka ncnonbayeTtcs NM6o B 06bI4HOM, NGO B NOBLILUEHHON 4O3UPOBKE.

Mpunoxexune I
(pexomeHgyemoe)

Homorpamma AnA onpepeneHnsa KO3Cb(*)VIL|VI9HTa i AnAa pacyeta NpoYHOCTU 6GEeTOHHbIX 3/IeMEeHTOB
TaBpoBOro, AByTaBpOBOIro n KOpOG'-IaTOFO ceyeHun
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Mpunoxexne
(pexomeHpyemoe)

Homorpamma ans onpegeneHus koadpuLMeHTa )KeCTKOCTU HEeTPELLYMHOCTONKNX YHACTKOB
3MeMeHTOB NPSAMOYrofIbHOro CeYeHUs, PacCYUTbIBaeMbIX MO PACKPbLITUIO TPELLMH
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Bubnuorpacusa
[1] depepanbHbii 3akoH PP ot 30 pekabpsa 2009 r. N 384-d3 "TexHW4Yeckuin perrameHT o
6e3onacHOCTV 30aHni 1 COOpPYXeHUn".

Y[IK 627.8.012.4(083.74) OKC 93.160

KntoyeBble croBa: enes3obGeToHHble KOHCTPYKLUNH, GeToH, apMaTtypa, KOHCTpyupoBaHue, pacyeTbl Ha
MPOYHOCTb, BbIHOCNMBOCTbL NO o6pa305aHmo N PacKpbITUKO TpeLlinH, no ,qecpopmau,vmm, Ha TemMnepaTtypHble U
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BNa)XHOCTbO BO3AENCTBMUS

(BBeneHnbl gononHutensHo, Mam. N 1).
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