Ceopn npasun CI141.13330.2012 "CHwul1 2.06.08-87.
beToHHbIe 1 Xene300eToOHHbIe KOHCTPYKLUUN
FMMOPOTEXHUYECKUX COOpYXXeHUN" AKTyaim3npoBaHHas
penakumna CHull 2.06.08-87 (yTB. npukasom
MuHNCTepCcTBa pernoHaabHOro pa3snTtma PO ot 29
nekabpsa 2011 r. N 635/13)

Concrete and reinforced concrete hydraulic structures

DaTa BBegeHus 1 aHeapsa 2013 r.

BBepeHune

HacToswuin ceon NnpaBun ABASIETCA aKTyannsnpoBaHHon pegakunen CHul 2.06.08-87 "BeTOHHbIE 1
xKene3obeToHHblIe KOHCTPYKLUNK TMOPOTEXHNYECKNX COOpYyXeHunn". OcHoBaHMeM A5 pa3paboTKn HOpMaTMBHOIO
DOKYMeHTa aBnseTcsa ®PenepanbHbii 3akoH 0T 30 aekabps 2009 r. N 384-93 "TexHUYeCKNn peraaMeHT o
6€30MacHOCTUN 30aHNA N COOPYXXEHNR".

AKTyanmsmpoBaHHas pegakumnsa CHull 2.06.08-87 paspaboTaHa OTKpbITbIM AKLMOHEPHbIM ObwecTtoM "BHUNUT nm.
b.E. BeoeHeeBa" (kaHA. TexH. Hayk A.l. MNak - pykoBoAuTesb TeMbI, LOKTOPa TeXH. HayKk E.H. bennengup, B.b.
naroesckun, B.6. Cynakos).

1 O6bnacTb NpuMeHeHus

HacToswwin ceo NpaBul pacnpoCTPaHSAeTCs Ha NPOEKTMPOBAHME BHOBb CTPOSILLIUXCS, PEKOHCTPYMPYEMbIX U
PEMOHTUPYEMbIX PEYHbBIX N MOPCKNX BETOHHbBIX N »Xes1e306€TOHHbIX TMAPOTEXHUYECKNX COOPY>XKEHMIA BCEX K1ACCOB,
BXOASLLUNX B COCTaB SHEPreTU4eCcknx N BOAHO-TPAHCMOPTHbLIX MMAPOY3710B; COOpYXeHU Ansa 60pbbbl C
HaBOAHEHMSAMM N 3aLLUUTbLI TEPPUTOPUN OT 3aTOMNEHNSA N NOATOMNJIEHNS; @ TakKXKe AO0JIXKEH UCMOJIb30BaTbCS NMpu
pacYeTHOW OLEHKE COCTOSIHUS 3KCMNJIyaTUPYeMbIX COOPYXKEHUN (B TOM YUCSie C y4eTOM AaHHbIX HAaTYPHbIX
HabnooeHnn n obcnenoBaHun).

B npoekTax coopy>XeHuin, NpeHa3HauYeHHbIX A5 CTPOMTENIbCTBA B CENCMUYECKUX pailoHax, B CeBepHOoM
CTPOMTESIbHO-KJIMMAaTUYECKO 30He, B palioHaX pacnpocTpaHeHWs NPocafoyHbIX, Habyxatowmx n cnabbix Mo GU3nKo-
MeXaHU4YeCKUM CBOMNCTBAM FPYHTOB, AOJDKHbI COB0AaTLCA AOMONHUTENbHbIE TPe6oBaHUS, NpeabaBseMble K
TakUM COOPY>XEHUSIM COOTBETCTBYIOLWMMN HOPMATUBHLIMUA JOKYMEHTAMU.

2 HopMaTunBHbIE CCbIJIKU

B HacTosLLEeM cBOLe NPaBWJ UCMOJIb30BaHbl HOPMAaTUBHLIE CCbINIKA Ha Cneaylolme HopMaTUBHbIE LLOKYMEHTbI:
FOCT P 53231-2008 beToHbl. [MpaBuaa KOHTPOJIA U OLLEHKN NPOYHOCTU

FOCT 26633-91 BeTOHbI TsXKesible N MeJIKO3epHUCTbIE. TeXHNYecKme ycnaoBus

CM 28.13330.2012 "CHwIM 2.03.11-85 3awunTa CTpoUTENbHBIX KOHCTPYKLUWIA OT KOoppo3nn"

CN 40.13330.2012 "CHwuMN 2.06.06-85* MNnoTuHbl 6€TOHHbIE 1 XXene306eToHHbIe"

CI1 58.13330.2012 "CHwuIl 33-01-2003 M'mpapoTexHuyeckne coopyxeHns. OCHOBHbIE NON0XKeHUA"

CN 63.13330.2012 "CHwulM 52-01-03 BeTOHHbIe N Xene306eTOHHbIE KOHCTPYKLUUN. OCHOBHbIE MOJIOXKEeHNS"

CM 131.13330.2012 "CHwl 23-01-99* CTpouTenbHaa knmMmaTtonornsa"

MpumeyaHue - MNpu NONb30BaHNN HACTOALWNM CTaHAAPTOM Liesiecoobpa3HO NPoOBEPUTb OENCTBME CCbINIOYHbIX
CTaHAapTOB U KNacCUPUKaATOPOB B MHPOPMALMOHHON cnucTeme obLLero nosib3oBaHUSA - Ha ouLMaNbLHOM canTe
opraHa Poccunckon ®epepaunm no ctaHgapTmsaunm B cetu VIHTEepHeT nan no exxerogHo nsgasaemMomy
MH(MOPMaLIMOHHOMY yKa3aTeno "HaunoHanbHble CTaHAapThl", KOTOPLIN 0Ny6/IMKOBaH MO COCTOSAHMIO Ha 1 AHBaps
TeKyLLero roga, 1 no COOTBETCTBYIOLLNM e)XXeMeCAYHO n3haBaeMblM MHPOPMALMOHHBIM YKa3aTenam,
ony6/IMKOBaHHbIM B TeKyLeM rofy. ECim cCbiNOYHbIN OKYMEHT 3aMeHEH (M3MEHEH), TO NP NoJIb30BaHUN
HaCTOAWWMM CTaHAAPTOM clefyeT PyKOBOACTBOBATHCSH 3aMEeHEHHbIM (M3MeHEeHHbIM) OKYMEeHTOM. ECAn CChIIOYHbIN
OOKYMeHT oTMeHeH 6e3 3aMeHbl, TO NON0XKEHNE, B KOTOPOM [laHa CChlJIKa Ha Hero, NpPUMEeHSeTcsa B YacTu, He
3aTparvBealoLen 3Ty CCbIIKY.

3 TepMuUHbI N onpepeneHns

Ona uenen HacTosALWEro CBoAa NpPaBWJl UCMOJb3YOTCS Clefylolmne TEPMUHBI U orpeneneHuns:



3.1 6eToHHaA KOHCTPYKLUSA: KOHCTPYKLUS, BbiNosHEHHas U3 6eToHa 6e3 apMaTypbl nan ¢ He60AbLINM KOJIMYECTBOM
apMaTypbl, YCTAaHOBJIEHHOW MO KOHCTPYKTUBHbLIM COOBparkeHUsIM; pacyeTHble yCUnsa oT COBCTBEHHOMO Beca U
BHELUHUX Harpy3o0K 1 BO34eiCTBUIA B 6E€TOHHOM KOHCTPYKLMM BOCAPUHUMAOTCS 6ETOHOM.

3.2 xene3obeToOHHasA KOHCTPYKLUUSA: KOHCTPYKLWS, BbiNoHEHHasA u3 6eToHa n paboyen cTanbHON apMaTypbl;
pacyeTHble yCuans oT COBCTBEHHOr0 BeCa M BHELHUX Harpy30K 1 BO34ENCTBUN B xKene300eTOHHON KOHCTPYKL UK
BoCnpuHuMatoTcst 6eToHoM 1 paboyven apmaTypoi.

3.3 cTanexenesobeToHHas KOHCTPYKUUA: KOHCTPYKLUUA, BbiNOJHEHHasa n3 6eToHa, paboyen cTep>XHEBOW apMaTypbl
n paboyen apmMaTypbl U3 INCTOBOr0 NpoKaTa; pacyeTHble YCUINA OT COBCTBEHHOI0 BeCa U BHELLIHUX Harpy3okK 1
BO34ENCTBUI B CTanexene306eTOHHON KOHCTPYKLUNKN BOCMPUHMMaOTCA 6eToHOM 1 paboyen cTepXHeBOM n
JINCTOBOW apMaTypo.

3.4 ctanebeTOHHasA KOHCTPYKLUMA: KOHCTPYKLWS, BbiNOJHEHHas n3 6eToHa 1 BHewHen paboyen apmaTypbl 13
JINCTOBOr0 NpoKaTa; pacyeTHbIe yCUAna oT COOCTBEHHOI0 BeCa M BHELLUHUX HAarpy3oK 1 BO3AENCTBUI B
cTanebeToHHOWM KOHCTPYKL N BOCNPUHUMaKTCA BETOHOM 1 IMCTOBOM apMaTypon.

OCHOBHble 6YKBEHHbIe 0603HaveHus, NPUHATbLIE B HaCTOSALWLEM CBOAEe NMpaBwuil, npuBefeHbl B NpunoxeHun A.

4 Obwme NonoXKeHuns

4.1 Mpwn NPOeKTNPOBaHNN BETOHHLIX 1 XKene306eTOHHbIX KOHCTPYKLUWIA FT’MAPOTEXHNYECKNX COOPYXKEHUIA
Heobxognmo cobnopaTb, KpoMe TpeboBaHM aHHOI0 CBOAa NMpaBui, TakxXe TpeboraHmsa CIM 58.13330.

4.2 Bbibop Tuna 6eTOHHbIX 1 Xene306eTOoHHbIX KOHCTPYKL A (MOHONNTHbBIX, COOPHO-MOHOJINTHbIX, COOPHbLIX, B TOM
Yyucse npenBapuTesibHO HaMpPs»XEeHHbIX N 3aaHKepPeHHbIX B OCHOBAHME) OO/KEH MPON3BOAUTLCS MCXOOA U3 TEXHUKO-
3KOHOMWYECKOro COMOCTaB/IEHNS BAPMAHTOB C Y4€TOM OMTWMaJIbHOrO UCMOJIb30BAHNS TPYAOBbIX PECYPCOB,
MaTepunasioB, CTUMYIMPOBaHWs 3HeprocbepexeHns, CHUKEHNSE CTOUMOCTU CTPOUTENLCTBA.

Mpw BbIGOPE 31EMEHTOB COOPHBIX KOHCTPYKLUMIA CleayeT pacCMaTpuBaTh LenecoobpasHoCTb NPUMEHEHNS
npeaBapuTesibHO HaMpPsXKEHHbIX KOHCTPYKLMWIA N3 BbICOKOMPOYHbLIX 6E€TOHOB 1 apMaTypbl.

Twvnbl KOHCprKLI,I/IVI, OCHOBHbIE pa3Mepbl NX 3N1EMEHTOB, a Tak)XXe CTeneHb HacCblWeHnA »»ene3o0b6eToHHbIX
KOHCprKLI,I/IVI apMaTyp0|7| Heobxoanmo NMPUHNMaTb Ha OCHOBaHMN CpaBHEHUNA TEXHUKO-2KOHOMNYECKNX nokasaTtenen
BapnaHTOB.

4.3 DneMeHThI C60prIX KOHCprKLI,I/IIZ AO0JIXKHbI 0OTBEe4YaTb YCJIOBUAM MEXaHNU3NPOBAHHOIO N3roToBJIeHNA Ha
crneunann3npoBaHHbIX NMpPpeanpuaTuax.

CnenyeT paccMaTpuBaThb Liesiecoobpa3HOCTb YKPYMHEHNA COOPHBIX KOHCTPYKLWIA C YH4€TOM YCJIOBUIA UX
N3roTOBJIEHNS, TPAHCMOPTUPOBAHUSA N FPY30N0AHEMHOCTN MOHTaXXHbIX MEXaHWU3MOB.

4.4 1N MOHONUTHBIX KOHCTPYKLMIA cnefyeT npefycMaTprBaTh YHUDULUPOBaHHbIE pa3Mepbl, MO3BoNsOLWNE
NPYMEHSITb UHBEHTAPHYIO OMany6Ky.

4.5 KOHCTPYKLUKN Y3/10B U COEAUHEHMIA 3/1IEMEHTOB B COOPHbIX KOHCTPYKLMSAX AOJIXHbI 06ecrneynBaTb HaLEKHYO
nepegayvy ycusani, NPOYHOCTb CAMUX S/IEMEHTOB B 30HE CTbIKA, @ TaKXXe CBSA3b AOMOJIHUTESNIBHO YJI0XKEHHOro 6eToHa
B CTbiKe C 6ETOHOM KOHCTPYKLIUWU.

4.6 MNpu NPOEKTMPOBAHNN KOHCTPYKLUNN FTMAPOTEXHNYECKNX COOPY>XKEHUI, HEA0CTaTOYHO anpobupoBaHHbIX
MPaKTUKOM MPOEKTUPOBAHNSA N CTPOUTENLCTBA, OJ19 CJI0OXKHbIX YCNIOBUIM CTaTUYECKON U gnHaMmmnyeckom paboTol
KOHCTPYKLMWN B JOMOJIHEHME K pac4yeTaM HeobxoanMo npegycMaTpmBaTbh NPOBeAEHNE SKCMePUMEHTasIbHbIX
nccnenoBaHUN.

4.7 Ons obecneyeHusn TpebyemMoit BOLOHENPOHULAEMOCTU U MOPO30CTONKOCTU KOHCTPYKLUIA HEobXoAnMO
npegycMaTpuBaTh C/efyoline MeponpusaTus:

yKJlaaky 6eToHa COOTBETCTBYIOLLMX MAapOoOK MO BOAOHENPOHULLIAEMOCTU U MOPO30CTONKOCTU CO CTOPOHbI HaMopHOW
rpaHu 1 Hapy>XHbIX NoBepxHoCTeln (0cobeHHO B 30HaX NepeMeHHOro ypoBHS BOAbI);

npUMeHeHne NOBEPXHOCTHO-aKTUBHbIX 006aBOK K 6€TOHY (BO3yX0OBOBEKALWMX, MAACTUDULMPYIOLWLMX U Ap.);

YCTPOMCTBO NMPOTMBOPUIbTPALNOHHbBIX 3/1IEMEHTOB (YNJOTHEHUI) B AeDOPMALIMOHHbIX LWBaX U MPUMEHEeHNe
crneunanbHON TEXHOMOMMM NOAFOTOBKN FOPU30HTaJIbHbIX CTPOUTESbHbBIX LLIBOB;

YCTPOWCTBO JipeHa)ka CO CTOPOHbI HANMOPHON FpaHu.

Bbl60p MepOI'IpI/IFITI/IVI cnepnyeT nponsBoanTb Ha OCHOBE TEXHUKO-2KOHOMNYECKOro CpaBHEHUA BAapMaHTOB.

5 MaTepuanbl ons 6eTOHHbIX 1 XKene306eTOHHbIX KOHCTPYKL A

beToH

5.1 beToH gNna 6eTOHHbIX N XXene306eTOHHbIX KOHCTPYKLUUA TNAPOTEXHNYECKUX COOPYXKEHUI OOJIKEH
yaoBneTBopATb TpeboBaHuam NOCT 26633 n ykaszaHUAM HaCTOSALLEro pa3aena.



5.2 Mpun NPoeKTUPOBaHNM BETOHHBIX U XKeNe306eTOHHbIX KOHCTPYKLUIA TMAPOTEXHUYECKNX COOPY>XXEHWI B
3aBUCUMOCTM OT BMAA U yCN0BUiA paboTbl HE06X0AMMO yCTaHaBAMBaTL NMoKasaTen kadecTsa 6eToHa, OCHOBHLIMY U3
KOTOPbIX SABASAOTCSA Cliefylowune:

a) knaccbl 6eToHa No NPOYHOCTU Ha CxaTume (MlMa), KoTopble OTBEYalOT 3HAYEHUIO FAaPaHTUPOBAHHOW NPOYHOCTU
6eToHa, c obecrnevyeHHOCTbIO q = 0,95. B MacCMBHbIX COOPY>XXEHUSAX AOMYyCKaeTCA NpuMeHeHne 6eTOHOB CO
3HaYeHNAMM rapaHTUPOBaAHHON NMPOYHOCTKU € obecnevyeHHocTbio q = 0,90.

ONa BHYTpeHHel 30Hbl 6€TOHHbLIX TPaBUTALMOHHbIX MIOTUH AOMYCKAeTCs NpUMeHeHre 6eTOHOB CO 3HaYeHUAMN
rapaHTUPOBaHHOWM NPOYHOCTY ¢ obecnedveHHocTbo g = 0,85.

B npoekTax HeobxoanMo npenycMaTpuBaTb Clefylolme Knaccbl 6€eToHa No NPoYHOCTU Ha cxaTue: B5; B7,5; B10;
B12,5; B15; B17,5; B20; B22,5; B25; B27,5; B30; B35; B40.

Mpn Hapgnexawem obocHoBaHMK OOMNYyCKaeTCAd yCTaHaB/INBATb NMPOMeEXXYTO4YHblIE 3HaYE€HUA K/1laCCOB 6eToHa no
MPOYHOCTN Ha CXKaTue, OTJInYaLLMecsa OT BbillenepevyncieHHblX. XapakTeEPUCTUKN 3TUX 6eToHOB cnepnyetr
NMPUHNMaTb VIHTepI'IOJ'IﬂLI,I/IEIZ;

6) knaccel 6eToHa no MPOYHOCTN Ha OCeBOE pacTAXeHue.

DTy XapaKTepUCTUKY YCTAaHABJIMBAIOT B CJ/ly4asiX, KOria oHa onpefensieT NPoYHOCTb KOHCTPYKLUNA 1
KOHTPOMIMPYETCS Ha MPOM3BOACTBE.

B npoekTax Heobxognmo npeanycMaTpmeaTb cienyrume Knacchbl 6eToHa no NMPO4YHOCTN Ha OCeBOE pacCTdaAXeHMne: ; ; ;

oo

B) MapKn 6eToHa No MOPO30CTONKOCTM.

B npoekTax HeobxoAnMo npeaycMaTpuBaTb Clefylowme Mmapkm 6eToHa no Mmopo3octonkocTu: F50; F75; F100; F150;
F200; F300; F400; F500; F600; F700; F800; F1000;

r) MapKn 6eToHa no BOOOHENMPOHNLAEMOCTW.

B npoekTax Heobxoaumo npeaycMaTpuBaTh crefylolive Mmapkm 6eToHa no BogoHenpoHuuaemoctT: W2; W4; W6;
W8; W10; W12; W14; W16; W18; W20.

5.3 K 6eTOHY KOHCTPYKLUIA FTMAPOTEXHUYECKNX COOPYXKEHUI MOFYT NPeabsABAATLCA AOMNOSIHUTENbHbIE,
yCTaHaB/IMBAaeMbl€ B MPOEKTax U NOATBEPXKAAEMbI€ SKCMEPUMEHTaNbHbIMU NCCNIe0BaHNAMMN TpeboBaHUs: Mo
MPOYHOCTM Ha CABUI FOPU3OHTAJIbHBIX CTPOUTESIbHbBIX LUBOB, NPEeAesibHON PACTSHXKUMOCTH, CONMPOTUBIIAEMOCTH
NUCTUPAHUIO MOTOKOM C AOHHBIMUA U B3BELUEHHBIMU HAHOCAMU, CTONKOCTM NMPOTUB KAaBUTALUK, TEMJIOBLIAENEHUIO MPY
TBEpAEHUN 6eToHa, OTCYTCTBMIO BPeAHOIro B3aMOAEeNCTBUS LEsIoYel LeMeHTa C 3anoJIHUTeNnaMmu 1 ap.

3HaYeHna npeaesbHON PacTAXKMUMOCTYN BEeToHa 1 CABUFOBOWN NMPOYHOCTM FOPMU30HTASIbHbLIX CTPOUTESbHBIX LLIBOB
npueBeaeHbl COOTBETCTBEHHO B Tabnnuax 5.6 1 5.8 npunoxeHus b.

5.4 TpeboBaHns K 6€TOHY KOHCTPYKLUUN MTMAPOTEXHNYECKNX COOPYXXEHUI MO MPOYHOCTU Ha CKaTue N PacTsKEHME,
MOPO30CTOMKOCTMW, BOAOHEMPOHULLAEMOCTU U T.4. HEOOXOAMMO YCTaHaBAMBaTb AN depeHLNPOBaHHO N0 30HaM
COOpPY>XeHUs, Npu 3TOM TpeboBaHMS K TEXHUYECKMM XapaKTepucTukam 6eToHa AOJIKHbI COOTBETCTBOBATL
hakTn4yeckmm ycnosuamMm paboTbl 6€ToHa pa3nyHbIX 30H U YacTeln COOPY>XEHUI B Nepnos CTpoOUTenbLCTBa U
3KCnayaTauumu.

5.5 Cpok TBepaeHus (Bo3pacT) 6eToHa, oTBEYalOLWMN €ro Kaaccam rno NpoYHOCTU Ha CKaTue, Ha 0CceBoe
pacTs>XKeHue 1 MapkKe Nno BOAOHEMNPOHNLAEMOCTHU, MPUHUMAETCS, KaK NMpaBuo, AN KOHCTPYKLWIA peYHbIX
rMApoTexXHNYeCcKnx coopyxeHuin 180 cyT., Ana cOOPHbIX U MOHONNTHBLIX KOHCTPYKLMA MOPCKUX N PEYHbIX MOPTOBbIX
Coopy>XeHun - 28 cyT. Cpok TBepAeHUs (Bo3pacT) 6eToHa, OTBEYalOLWNA €ero NPOEKTHOM MapKe No MOPO30CTOMKOCTH,
npuHuMaeTcsa 28 cyT.

MpuMedaHue - ECIn N3BECTHbI CPOKU (haKTUHECKOT0 Harpy>XeHUs KOHCTPYKLMIA, CNoCoObl X BO3BEAEHMS, YCI0BUS
TBepAeHus 6eToHa, BUA U KQa4eCTBO NPUMEHSIEMOI0 LIEMEHTA, TO AOMYCKaeTCs yCTaHaB/IMBATb KacC U MapKu
6eToHa B MHOM BO3pacTe.

5.6 Knaccbl 6eToHa Nno NPOYHOCTY Ha CXaTue 1 PacTsXKeHUe LO/KHbI Ha3HavYaTbCs B 3aBUCUMOCTU OT YPOBHS
Hanps>KeHWn B pacHeTHbIX 30HaX COOPY>XXEHUS C y4eTOM (PaKTUYECKOr0o BPEMEHUN HarpyXeHUst KOHCTPYKLMIA,

Onsa >xene3o0b6eToHHbIX 31eEMEHTOB U3 TAXKeoro 6eToHa, pacCYMTbiBAEMbIX Ha BO3AENCTBUE MHOMOKPATHO
MOBTOPSIOLLENCA HAarpy3Ku, N )ene306eTOHHbIX CXKATbIX CTEPXKHEBbLIX KOHCTPYKLUNA (Habepe)xHble TUMa 3cTakamn Ha
CcBasXx, cBasx-o060M04Kax 1 T.M.) cnegyeT NpUMeHaTb 6eTOH KJlacca Nno NPOYHOCTU Ha CXaTuhe He Huxe B20.

[ns npenBapuTeNbHO HaNPSXXEHHbIX 3/IEMEHTOB CefyeT NpMHUMaTb 6eTOoH Knacca no NPoYHOCTU Ha CKaTue: He
MeHee B15 - o191 KOHCTPYKLUMIA CO CTEPXKHEBOW apMaTypol; He MeHee B30 - ons 31eMeHTOB, NOrpy>KaeMblX B FPYHT
3abuBkon nnm BUGpMpoBaHNEM.

5.7 TpeboBaHMsi MO MOPO30CTONKOCTY MPEeAbABAAIOTCA TOJIbKO K 6€TOHY, KOTOPLIA HAaX0AUTCSA B 30HE NMEPEMEHHOI0
YPOBHSA BOAbI, 1 HAPY>XHOMY HaaBoAHOMY 6eToHy. MapkKy 6eToHa Mo MOPO30CTONKOCTU CllefyeT Ha3HayvaTb B
3aBUCUMOCTU OT KJINMAaTUYECKMX YCIIOBMI paioHa CTPOMTENbLCTBA M YMC/Ia PAaCYeTHbIX LIMKIOB (CMeH)
MOMepeMEeHHOro 3aMOpaKMBaHUS N OTTanBaHUA B Te4eHMe roga (Mo AaHHbIM OOJIFrOCPOYHbLIX HabnwoeHnn), C
YYETOM 3KCMJlyaTalMOHHbIX YC/IOBUMN.



[na KOHCTPYKUUIA 1 HYacTeln COOPYXXEHUIN B 30HE NepeMeHHOro YPOBHS BOAbI (BKOYasa ABYXMETPOBYIO 30HY Haj
Heln) Mmapky 6eToHa Mo MOPO30CTOMKOCTM CriegyeT NpuHUMaTh no Tabnanue 1.

Tabnnua 1
KMMaTUYECKHe Mapka 6eToHa Mo MOPO30CTOMKOCTY MPY YMCIIE LIMKIIOB MOMepeMeHHOro 3aMopakuBaHms u
OTTanBaHWUA B rog
ycnosnA 110 25 BKAOYMTENBHO | oT 26-50 | 51-100 | 101-150 | 151-200 | 201-250 | 251-300
YMepeHHble F50 F100 F150 F200 F300 F400 F600
CypoBbie F100 F150 F200 F300 F400 F600 F800
0060 CypoBbIe F200 F300 F400 F500 F600 F800 F1000

MpuMevaHnal KnuMmaTunyeckmne ycaoBua XxapakTepusyoTca cpegHeMecsa4Hon TemnepaTypon Hambonee xo0no4HOro
MecsiLa: yMepeHHble - Bbille MUHYC 10°C; cypoBble - 0T MnHYC 10 go MmuHyc 20°C BKIOYNTENBHO; 0C0B0 CypoBbIE -
HXe MuUHyc 20°C. CpefHeMecaYHble TeMnepaTypbl Hanbonee x0N04HOr0 Mecsla 415 paioHa CTPOUTENbLCTBA
onpegensatoTca no CM 131.13330, a Tak)Ke N0 AaHHbIM rngpoMeTeoposiornyeckon cayx6bol.2 Mpn ogHOBpEMEHHOM
BO34EeNCTBUN 3aMOpPa)KNBaHNA - OTTanBaHUS N arpecCUBHON BOAbI-Cpedbl HE0bX0AMMO y4nTbIBaTb TpeboBaHus,
npenbsaBasieMble K MaTepuanam n KOHCTpykumam Cr 28.13330 n FOCT P 53231, u npumeHATb 6eToHbI 6onee
BbICOKMX MapoK M0 MOPO30CTOMKOCTU: NpX BO3AENCTBUYK Cnabo- n cpeaHearpeccMBHOM BOAbI-Cpeabl - Ha OfHY
CTyneHb, @ NPy BO34EeNCTBUM CUJIbHOArpecCUBHOW BOAbI-CPebl - Ha ABe CTyMNeHu.

ON5 HAaNnoOPHbIX KOHCTPYKLUWIA r’MAP0OY3/10B C BOAOXPAHWUIULLAMM MHOIMOJIETHEro U ro40BOro peryjnpoBaHns CToKa B
30He cpaboTKu BOAOXPaHWUANLLA OO FOPU3OHTa MepTBOro obbema Mapku 6eToHa N0 MOPO30CTONKOCTY AOKHBI
6bITb He HUXe F150 - gna ymepeHHbix, F200 - ons cyposbix u F300 - ona 0cobo CypoBbIX KAMMaTUYECKMX YCIIOBUIA.

Ons HagBOAHOWM 30HbI COOPY>XXEHUI Mapkn 6eToHa N0 MOPO30CTONKOCTMN Ha3Ha4YalTCa C y4eTOM aTMOCHEepHbIX
BO34ENCTBUN, HO He HMKe F100 - onsa ymepeHHbiX, F150 - gna cypoBbix 1 F200 - ans ocobo cypoBbIX KNMMaTUYECKUX
yCNOBUIA.

MpumeyaHmne - Ona Hapy>XHbIX 30H COOPYXXEHUN U KOHCTPYKUWUIA, rAe NPy OCHOBHbLIX COYETAHUAX Harpy3oK un
BO3ENCTBUIN MMEIOT MECTO pacTarmpatoLlme Hanps>xeHus (aegopmaumn), cnenyeTt NpuMeHaTb 6eToHbl ¢ 6onee
BbICOKOW (HE MeHee, YeM Ha 0fHY CTYMeHb) MOPO30CTOMKOCThLIO.

5.8 Mapky 6eTOHa No BOAOHENPOHNLAEMOCTM Ha3HavyaloT B 3aBUCUMOCTM OT rpagueHTa Hanopa, onpenensiemMmoro
KaK OTHOLLEeHNE MaKCMMalibHOro Hanopa, M, K TOJILLNHE KOHCTPYKUMKU (M1 pacCTOSIHUIO OT HAaNOPHOW rpaHu A0
ApeHaxka), M, 1 TemnepaTypbl KOHTAKTUPYIOLWLEN C COOpy>XeHnem Boabl, °C, no Tabnumue 2 c y4eTOM arpeccMBHOCTU
BoAbl-cpeabl no CI 28.13330.

B HETPELLUMHOCTOMKMX HAMOPHbIX »XeNe306€TOHHbIX KOHCTPYKLMAX U HETPELLMHOCTONKNX 6e3HanopHbIX
KOHCTPYKLMAX MOPCKMNX COOPY>XXEHUI NPOEKTHas Mapka 6eToHa No BOAOHENPOHULL@EMOCTU A0JIKHA ObITh He HXKe
wW4.

Tabnwnua 2

MapKVI 6eToHa no BOJOHENPOHNLAEMOCTHU MNMpun rpagneHTax Hanopa

Temnepatypa Boagl, °C Ao 5 CBbile 5 A0 ceblwe 10 go 20|cebiwe 20 oo 30 BKAOYUTENLHO
BKJIIOYNTENbHO 10
No 10 BkNOYNTENBHO W2 w4 W6 w8
Csbiwe 10 po 30 W4 W6 w8 W10
BKJIIOYNTENbHO
Csbiwe 30 W6 w8 w10 W12

MpuMeYaHue - 05 KOHCTPYKLWA C FrpagueHToM Harnopa cebilwe 30 ciiegyeT Ha3HavyaTb Mapky 6eToHa no
BoAOHernpoHunuaemoctn W14 n Bbiwwe.

5.9 CnepyeT npegycMaTpuBaTh LUNPOKOe NpuMeHeHne 0ob6aBoK NOBEPXHOCTHO-aKTUBHLIX BewecTs (JICT, C-3, COO,
NIXO v ap.), a Takxe NpUMeHeHne TOHKOANCNEPCHbIX MUHEepPabHbIX 06aBOK, OTBeYaoLWmx TpeboBaHNAM
COOTBETCTBYIOLUNX HOPMATUBHbIX AOKYMEHTOB.

O6nacTn paunoHanbHOro NpuMeHeHnsa 0obaBok ons 6eTOHOB r’MAPOTEXHUYECKNX COOPY>XKEHUI NMPUBELAEHDI B
npunoxxeHun B.

5.10 MNpu npeabsasaeHNn K 6eToHy coopyxeHuin TpeboBaHM K CONMPOTUBAAEMOCTU NCTUPAHNIO MOTOKOM BOAbI C
BJIEKOMbIMW HAHOCaMM NN CTOMKOCTW NPOTUB KaBMUTaLMUM Knacc 6€ToHa Mo NPOYHOCTM Ha CxaTue AoJKeH bbiTb He
HMXe B25, mapka 6eTOHa Mo MOPO30CTONKOCTK - He HMxXe F300, Mmapka 6eToHa No BOAOHEMPOHULLAEMOCTU - HE HUXKE
W8.

5.11 Mpun COOTBETCTBYIOLWEM TEXHNKO-3KOHOMNYECKOM 060CHOBaHUW AN 6ETOHHbIX N Xese306eTOHHbIX
KOHCTPYKUWUIN TNAPOTEXHNYECKNX COOPY>XEHUI [OMYCKAETCA MCMNOJIb30BaTb OETOHbI HA HANPAraeMoOM LIEMEHTE, a
0N CHUXKEHWNSA Harpy3kum oT COBCTBEHHOr0 BeCa KOHCTPYKLMN - Nerkme 6eToHbl.

5.12 Ans 3aMOHO/IMYNBAHUNSA CTLIKOB 3/1EMEHTOB COOPHbLIX KOHCTPYKLINA, KOTOPbIE B MPOLEeCcce 3KCrayaTauum MoryT
noaBepraTbCs BO3LENCTBUIO OTPULATESIbHbIX TEMMNEPaTYp Hapy>XHOro BO3AyXa WiN BO3AENCTBUIO arpecCcnBHOM
BObl, ClefyeT NpUMeHsTb 6€TOHbI MPOEKTHbIX MapoK N0 MOPO30CTONKOCTY N BOLOHEMNPOHULAEMOCTN HE HUXXe
NPUHATLIX AJ151 CThIKYEMbIX 3/1EMEHTOB.



5.13 Knacc 6eToHa no NpoYHOCTM Ha CXKaTue U Ha 0CEeBOE pacTsKeHue cnefyeT NpuHMMaTh no Tabnvuam 3 n 4 B
3aBUCUMOCTW OT 3HAYEHUN Pac4eTHbIX COI'IpOTI/IBJ'IeHVII7I 6eTOHa, ornpeneneHHbIX B COOTBETCTBUN C YKa3aHUAMU
pa3genos 8, 9, 10 HacTosLero ceoAa npasui.

5.14 PacyeTHble CONPOTMBNIEHNA BETOHa ANA NpefebHbIX COCTOSHUIA NePBON FPYNMbl U CHUXKATCA (Mnu
MOBLILLAKTCA) NyTEM YMHOXEHUA Ha KO3 puuneHTbl ycnosuii paboTbl 6eToHa , y4nTbiBaoLWme BANSHME Ha ero
NMPOYHOCTbL COYeTaHUA Harpy3ok, pasanymnsa B Bo3pacTe 6eToHa B KOHCTPYKLMN KO BPEMEHU ee Harpy>XeHuns
3KCMNAyaTauuoHHbIMW Harpy3skaMm u B Bo3pacTte 6eToHa, COOTBETCTBYIOLLEM ero KAacCy Mo NPOYHOCTU, pasanyuna B
NPo4YHOCTM 6eTOoHa B COOPY>XEHUN U B KOHTPOJIbHbLIX 06pa3suax, CXeMbl Harpy>XeHus, rpagneHTa agedopmauni no
ceyvyeHunto, PopMbl NoMepeyHoOro ce4eHus, CJI0XKHOIr0 Hanpsa>XeHHOro COCTOAHUA, TUMNa U Pa3MepoB KOHCTPYKLWUNA,
CTPOUTEJIbHbIX LUBOB, MHOMOKPATHOIr 0 NOBTOPEHUSA HArpy3oK; CXeMbl, Ko durumneHTa n AUCNepcHoCTH
apMMpoBaHUA, ApYrux pakTopoB. 3Ha4YeHUa KOIPPOULNEHTOB ycaoBuin paboTel 6eToHa npuseaeHsl B Tabauue 5.

Pac4yeTHble conpoTuBneHus 6eToHa onsa npenenbHbiX COCTOSHUIA BTOPOW rpynnbl U BBOASAT B pacyeT C
KoahpumumeHToM ycnosmin paboTel 6eToHa , 3a NCKJTIOYEHNEM CJTy4aeB, YKa3aHHbIX B 9.2, 9.3, 10.13.

5.15 KoathpULmeHT ycnoBmnini paboTbl 6E€TOHHBLIX KOHCTPYKLMIA, YH4UTLIBAIOLINA BAUAHNE Ha MPOYHOCTb PACTAHYTOro
6eToHa rpagmeHTa gedopMaLnii Mo cevYeHuto, onpenenseTcs no gopmyne

(1)
M NpuHMMaeTcs He bonee ,
roe c - napamMeTp, 3aBUCALLNN OT KNlacca 6eToHa, ero CTPYKTYpPbl, BNaXXHOCTU U APYrnx (DaKTOpPOB;
- BbICOTa pacTSAHYTOW 30HblI CEYEHUS, CM, onpefesieHHas B NpeanofioXKeHUn ynpyroi paboTsl 6eToHa.

3Ha4vyeHnsa NapameTpa C cnefyeT onpefenaTb Ha OCHOBaHUM 3KCNEPUMEHTalIbHbIX UCCed0BaHUN. 1)1 COOpPY>XeHWUI
I n Il Knaccos Ha NpeABapuUTeNbHOM CTaAun NMPOEKTUPOBaHUA, a Ansa coopyxeHui lll n IV Knaccos Bo Bcex ciyvasx
napaMeTp C AOMNyCKaeTCs NpuHMMaTh no Tabanue 6.

Tabnnua 3
HopMaTuBHbIE N pacyeTHbIE conpoTmBIieHnsa 6eToHa, MIMa ()
HOPMaTWBHbIE COMPOTUBJIEHUNS; PpaCcYeTHbIe pacyeTHble CONPOTUBIEHNS ANs
CONpPOTMBAEHNS ANA NpefesibHbiX COCTOAHUIA BTOPOW npeaenbHbIX COCTOSHUI NepBoi
Knacc 6eToHa no P A Fl)-pgl/nnu P bea rpynmbl P
fPoHHoCTY Ha PacTsxxeHune oceBoe
cxKaTtue PacTs>xeHune oceBoe
CxaTune oceBoe ; CxaTne
; 6eToH 6eToH ocesoe 6eToH 6eToH
BUOPUPOBaHHbLIN YKaTaHHbI BUOPNPOBaHHbINyKaTaHHbIN
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
HopMaTuBHbIE N pacyeTHbIE CONPOTUBJIEHNS BETOHa NPU 0CEBOM pacTsXKeHUN,
Knacc 6eTtoHa no MMa ()
MPOYHOCTN Ha HOpPMaTMBHbIE COMNPOTUBJIEHNS, pacHeTHble pacHeTHble CONPOTUBAEHNS AN
pacTsaxeHue CONpPOTMBIEHNSA ONA NpefesibHbIX COCTOAHUIA BTOPOW npenenbHbIX COCTOAHUIN NepPBOM
rpynnsl ; rpynnbl
0,8(8,1) 0,62(6,32)
1,2(12,2) 0,93(9,49)
1,6(16,3) 1,25(12,7)
2,0(20,4) 1,55(15,8)
2,4(24,5) 1,85(18,9)
2,8(28,6) 2,15(21,9)
3,2(32,4) 2,45(25,0)




Tabnuua 5

KoathpuumneHT
ycnoBuin paboThl
dakTopbl, 0bycnaBnneBatoLLne BBegeHNe KodhhnLmeHTa ycaoBuin paboTel beToHa 6eToHa
ycnosHoe 3Ha4eHune
o603HayveHne
1 2 3

1 BeTOHHbIE KOHCTPYKLUMN
a) OCHOBHOE COYeTaHMe Harpy3oK u BO3AENCTBUN 0,9
6) ocoboe coyeTaHme Harpy3oK n BO3AENCTBUN C Y4ETOM CENCMUYECKNX 1,1
B) BHELLEHTPEHHO CXKaTble 3JIeMEHTbl, He BOCMPUHMMAlOLLIME HaMop BOAbl U He
NnoABepP)XXeHHbIe OEeNCTBUIO arpeCcCMBHOM cpenbl, paccHnTbiBaeMble 6e3 yyeTa 1,3
COMPOTUBNEHUA PacTAHYTON 30HbI CE4YeHUs
r) opyrve 6eToHHbIe 3/1IEMEHTHI 1,0
[) BANsIHWE rpajueHTa pacTArmBalowmx gedopMalni No Ce4eHmnto Mo 5.15
e) BamsaHne opMbl NONEPEYHOro Ce4eHUA KOHCTPYKLUUI Mo 5.16
X) BAMSAHNE C/IOXKHOMO HarMps»>XeHHOro COCToAHUSA I'I0551.é7,
3) BJINSIHWE Pa3MepOB KOHCTPYKLWUN Mo 10.9
2 Xene3obeTOHHbIE KOHCTPYKLMN
a) OCHOBHOE COYeTaHMe Harpy3oK 1 BO3AENCTBUN 1,1
6) ocoboe coyeTaHme Harpy3ok n Bo3gencTemm 6e3 yyeta CEMCMUYECKNX 1,2
B) ocoboe covyeTaHme HaArpy3ok U BO3OENCTBUI C yHETOM CENCMUNYECKUX:
Mpu pacyeTe 3JIEMEHTOB C apMaTypon knaccos A-l, A-ll, A-lll, Bp-l no HopManbHbIM 13
cevyeHusmMm;
TO >)Ke€ C apMaTypoun APYrUX KIaccoB; 1,2
npu pacyeTe 3/IeMEHTOB N0 HAKJIOHHbIM CeYeHUsM 1,1
r) BANSIHME YMucia psSAaoB apMaTypsbl Mo 5.19
0) BAvsiHMe KoadhpuumeHTa n UCNepcHOCTU apMUpoBaHUs Mo 5.20
e) BansaHne Heynpyrom paboTbl 6eToHa paCTAHYTOWN 30HbI Mo 5.21
) BAMSAHME MNJIOCKOrO HaNPS»>XEHHOr0 COCTOAHUSA NMPU AeNCTBUN HaNPSA>XEHUN pa3HOro Mo 5.22
3HaKa
3 BeTOHHble N )Xene306eTOHHblIE KOHCTPYKLUMN
a) MHOrOKpaTHOE NOBTOPEHUNE HAarpy3Ku Mo 5.23
6) BAMAHME Ha MPOYHOCTb BETOHA CTPOUTENbHbIX LLIBOB:
cxaToro 6eToHa; 1,0
pacTaHyToro 6eToHa Mo 5.24
B) BAinAHMe Bo3pacTa 6eToHa KO BPEMEHU Harpy>XeHns KOHCTPYKLUMN 3KCMayaTauMOHHbIMMY Mo 5.25
Harpyskammu
r) BAMSAHWE pa3nymns B NPO4HOCTN 6eTOHa B KOHCTPYKLUUM U B KOHTPOJIbHbLIX 06pa3Lax Mo 5.26

MpumevaHual MNpn 04HOBPEMEHHOM AENCTBMN HECKOJIbKMX (DAaKTOPOB, BANAIOLLNX Ha MPOYHOCTL 6eToHa, B pacyeT
BBOOUTCSA NMPON3BEAEHNE COOTBETCTBYIOLWMX KOIPPULMEHTOB YCIOBUIN paboThbl, HO HE MeHee n He bonee .2
KoathdbnumeHT yunThiBaeTcst Npy 060CHOBaHMN NPOYHOCTU MAaCCUBHbLIX KOHCTPYKLWIA, BO3BOAUMBIX B TeyeHue 1
roga n 6onee.3 KoahpnumeHT y4mTbiBaeTCst NpyM 060CHOBAHNN NPOYHOCTU KOHCTPYKLWA, MUHUMaJIbHbIN pa3Mep
KOTOpbIX HEe MeHee 1,5 M.

Tabnnua 6

Knacc 6eToHa no NpoYyHOCTK Ha cxaTue|B5|B7,5B10|B12,5|B15|B20|B25|B30|B35|B40
C, CM 8,0 79|77\ 7,5 |7,3|6,7|6,1|5,5(4,9|4,4

5.16 KoathuumeHT ycnoBuii paboTbl 6ETOHHbIX KOHCTPYKLUIA, YHUTLIBAOWNIA BAVSHAE Ha MPOYHOCTbL PAaCcTSAHYTOro
6eToHa (hopMbl NX MOMEepPeYHOro cevyeHuns, onpeaenseTcs no gopmye

. (2)
roe K- KO3CquVILI,I/IeHT, 3aBUCAWMNN OT Ct)OprI ceyeHuna n CooTHoweHnAa ero pasmMmepos.

Ona npaMoyrofibHbIX, KPYroBbIX, KpECTOBbIX Ce4vyeHun, a Takxxe Ons TaBPOBbIX CeYyeHunin C MOJIKOWN B CKaTon 30He K =
0.

Onsa KonbueBbIX ce4eHUn KodahdruneHT K paBeH OTHOLLUEHNIO Pa3MepoB BHYTPEHHEro AnaMeTpa K Hapy>XHOMY.

[Ons TaBpOBbIX CEYEHWIA C NOJIKON B PAaCTAHYTOW 30HEe, A1 KOpob4aTbiX U ABYTaBPOBbIX ce4eHn KoaddurumeHT K
cnepyet onpenensaTb:

npu no copmyne



npu - Mo HOMOrpamMme nNpuIoXKeHus I.
3[€ecChb 1 LUMPUHA W BbICOTA MOMEPEYHOro cevYeHns pacTsaHYTON MoKu.

5.17 KoachdbuumneHT ycnosnn paboTel 6eToOHa 6E€TOHHbBIX KOHCTPYKLUNUI, YYUTBIBAOLWMIA BANAHME Ha €ro MPo4YHOCTb
OBYXOCHOI0 HanMpsiXXeHHOro COCTOAHMSA onpefenseTcsa no hopmynam:

a) Npuv OEeNCTBUN HaMps>XeHU pa3HOro 3Haka:

npv NpoBepKe MPoYHOCTU CXKaToro 6eToHa:

npu NpoBepKe NPOYHOCTU PacTAHYTOro 6eToHa:

rae v - MakCuMasnbHble 1 MUHNMaJIbHble 3Ha4YeHWSA MaBHbIX Hanps>XeHnn B 6eToHe, Ma;
6) Npy 4ENCTBUN HANPS)XEHUIA OAHOI0 3HaKa .

5.18 KoachdbunumneHT ycnosun paboTel 6eToHa 6E€TOHHbLIX KOHCTPYKLUNUIN, YHUTbIBAOLWMIA BINAHME Ha €ro MPo4YHOCTb
06BeMHOro HanpPs>XeHHOro COCTOSHUSA, onpeenseTcs no opmynam:

a) Npw BCECTOPOHHEM CXXaTUW:

; (6)
6) Npy ABYXOCHOM CXKaTWUK C pacTsXXeHNeM Mo TPETbeN OCu:
Mpwv NPoBEpPKe NPOYHOCTU CXKaToro 6eToHa - no opmyne (4);
npuv NpoBepKe NPOYHOCTU pacTaHyToro 6eToHa:

(7)
B) MPX ABYXOCHOM PaCTS»XXEHUU CO CKaTUEM MO TPeTben ocu:
npuv NpoBepKe NPOYHOCTU CKaToro beToHa:

:(8)
npuv NpoBepKe NPOYHOCTU pacTaHyToro 6eToHa - no dopmyne (5),
roe - KoahuuneHT ahheKTUBHON NOPUCTOCTN BeToHa;
- CpefHee No BenYuHe rnaBHoe Hanps»xeHwe, MMa.

Onsa coopy>xeHnn | n Il knaccoB KO3PULMEHT HaOEXUT ONpenensaTb 3KCnepnMeHTalbHbIM NyTeM. MNpn oTCYyTCTBUN
JKCMepuMeHTasIbHbIX AaHHbIX AOMNYCKaeTcs KO3hhuLMeHT onpeaenaTs No opmye

(9)
M MPUHMMaTb HE MEHee .

5.19 KoathuumeHT ycnoBuin paboTbl pacTaHYTOro 6eToHa »xene306eToHHbIX KOHCTPYKLWA, YYUTLIBAIOLWMNIA BAUSHME
CXeMbl apMUPOBaHMSA, MPUHUMAETCS PaBHbIM:

- NpY OAHOPSAAHOM apMMPOBaHUK, a TakXXe Npu 06bIYHOM MHOMOPSAAHOM, KOTAa PpacCToAHME MexXAay pagamu
apMaTypbl UK Mexay cTep>xHaMu B pagy 6onbuwe 8d (d - anameTp apmaTypbl);

- PV MHOrOPAAHOM apMUPOBaHUW, KOr4a pacCTOSHUE MeXAy pagaMn apMaTypbl 1 MeXAY CTEePXXHSAMU B pAAY
paBHO uUnn MeHbLwe 8d.

5.20 KoachdpuumeHT ycnoeuin paboTsbl 6eToHa LIeHTPanbHO PACTAHYThIX XKene306eTOHHbIX 3/IEMEHTOB, Y4UTbIBAIOLLNIA
B/IMAHNE KO3(DDULIMEHTA U ANCMEPCHOCTU apMUpPOBaHUs, onpeaenseTcs no gopmyne

. (10)
roe - KoappuUUUeHT apMUPOBaHNS;
d - AnameTp apMaTypbl, MM.
Mpwn chepyeT NpuHUMaThH .

5.21 KoatbpunumeHT ycnoBuin paboTel pacTAHYTOro 6€ToHa »ene306eTOHHbIX KOHCTPYKLUUA, YHUTbIBAOLWNA BAUSHNE
ero Heynpyron paboTbl, onpegenseTcs No opMyJam:



npu OLHOPSIAHOM apMUPOBAHUN PACTSHYTOM 30HbI CEYEHUS, @ TakKXe Npu 06bIYHOM MHOrOpPAAHOM:
, (11)

M NpuvHMMaeTcsa He bonee
;1 (12)

npyv MHOrOpPsSiAHOM OUCNEPCHOM apMUPOBaHUMW, KOrga pacCcTosHUE MeXAY psAgaMu apMaTypbl U CTEPXKHAMU B paay
paBHO nnn MmeHbLe 8d:

. (13)
M NprvHMMaeTcsa He bonee
. (14)
B dopmynax (13) u (14)
a - pacCTOsAHME OT PaCTAHYTOW rpaHn cevYeHmns 0 ocx Banxkanwero psaaa pacTaHyTON apMaTypbl;
- paccTosaHue MexAay psgamu apMaTypsbl;
C - napameTp, onpeaensemolin no Tabaunue 6;
- BbICOTa PacCTAHYTOWN 30Hbl CEYEHUS;
- AVaMeTp CTepXXHen 6mxanwero K HeMTpasibHOW OCU psga apMaTypbl.

MpumMedaHune - Mpun onpepeneHnn KospuLmMeHTa paccMaTpuBaeTCa NpUBeeHHOe ceYyeHune, Npm 3ToOM Hannyme
apMaTypbl B C)KaTOWN 30HE AOMYCKAETCS HE YYUTbIBATb.

5.22 KoathpuLmeHT ycnosuin paboThl pacTaHyToro 6eToHa xene3obeToHHbIX 3/1IeMeHTOB, YYUTbIBAOLWMNIA BANSHNE
MJI0CKOr0 HaMpsi>XeHHOro COCTOSAHUSA MpY AENCTBUM HaNps>XKeHUn pasHoro 3Haka, onpeaensercs no gopMyne

, (15)
rae, - CKMMaloLWme 1 pacTArnBatloLmMe HanpsaxXxeHus.
Mpwu cnenyeT NPUHUMATD .

5.23 KoachdhunumneHT ycnoBumin paboTel 6eToHa 6€TOHHbIX 1 XKene300eTOHHbLIX KOHCTPYKUNUIA, YHUTLIBAOLWMNA BANSHMNE
MHOIOKPaTHOr0 MX Harpy>xeHus, onpejensieTcs no gopmyne

, (16)
rae N - YiC/I0 UMKIOB Harpy>XeHus;

- KO3(DDULIMEHT yCnoBuit paboTbl 6eToHa NPU YMUCAe LIMKIOB HarpyXXeHus , MpuHUMaeMslii no Tabnvue 7.

Tabnuua 7
KoahpuumeHThl ycioBuin paboTbl 6€ToHa Npu MHOFOKPaTHO MOBTOPSIOLLIENCS HAarpy3Ke U
COCT%ZZ")'EHZGCTFOMHa no KO3 (pULMEHTE aCUMMETPUN LMK/ , PaBHOM
0-0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8
EcTecTaeHHon 0,65 0,70 0,75 0,80 0,85 0,90 0,95 1,0
BJ1Ia>XXHOCTU
BOAOHaCHILLEHHbIN 0,45 0,50 0,60 0,70 0,80 0,85 0,95 1,0

MpumevaHuel KoapdurumeHT o5 6eTOHOB, K/1TacC KOTOPbLIX YCTAaHOBJIEH B BO3pacTe 28 CyT., MpUHUMaeTCa B
COOTBETCTBUU C 3KCNEePUMEHTaNIbHbIMU AaHHbIMU.2 KO3hPULIMEHT paBeH , rae n - COOTBETCTBEHHO HauMeHbLlee n
Hanbonbliee Hanps>XeHne B BeToHe B NMpefenax UMKaa U3MEeHEHNS HarpysKkun

Tabnnua 8

MunH1UMasIbHOE YNCJIO LIMKJIOB HAarpy>XeHus npu kospduymeHTe aCuMMeTpun LnKnia
01 [ o2 | o3 | o4 [ o5 | 06 | 07 [ 08 [ 009

Mpu yncne unknos N MeHee nNpuBeneHHbIX B Tabanue 8 cnenyeT NpUHUMATL .

5.24 Ons coopyxxeHun | n Il Knacco KoauULMeHT ycaoBui paboTel pacTaHYTOro 6etoHa 6eTOHHbIX 1
Kene306eTOHHbIX KOHCTPYKUMWIA, YYNTbIBAOLWWIA BANSHWE LWWBOB 6eTOHMPOBaHNSA, cefyeT onpenensTe Ha OCHOBaHUM
3KCNepuMeHTOB.

Onsa coopyxeHnn | u |l Knaccos Ha NpeABapUTesIbHbIX CTaAUAX MPOEKTUPOBaHUSA, a ans coopy>xxeHui Il n IV knaccos
- BO BCeX CJlyqaax AornyckaeTcs NpuH1UMaTh .

Ins cxaToro 6eToHa BO BCEX Clyvasax cienyeT MpuHUMaTh .



5.25 KoadbdurumeHTbl ycnoBui paboTbl 6€TOHa, y4nThiBaoWMe BAMSHNE pa3HuLbl B Bo3pacTe 6eToHa KO BpeMeHu
Harpy>XeHns KOHCTPYKLUNIM 3KCNyaTauMOHHbIMW Harpy3kamMu € BO3pacToM TBepaeHuns 6eToHa, COOTBETCTBYIOLMM
€ro KJlaccy no NPoYHOCTU Ha CxaTue UK pacTsxKeHune, s coopy>xeHun | n 1l Knaccos onpepensoTcs
3KCMepuMeHTasibHO, @ NPU OTCYTCTBUM 3KCNEPUMEHTaIbHbIX AaHHbIX U AN coopyxeHun Il n IV knaccos
npuHMMatoTca no Tabanue 9.

Tabnnua 9
KoappumumeHT
Bo3pacT 6eTOHa KO BpemMeHMU npu CKaTuun 419 ParioHOB NPy
Harpy>xeHus Coopy>XeHus, roflf co cpegHerofoBor TeMnepaTypon| c 0Tp|/|u,aTen|3H0|7| cpefHeronoBomn paCTAMEeHUN
Hapy>XHoro Bo3gyxa 0°C v Bbile | TemMnepaTypon Hapy>XHOro 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 u 6onee 1,20/1,15 1,15/1,10 1,15/1,10

MpumMeYaHue - B yncnutene npmBeneHsl 3Ha4eHNsA Ko drumeHTa Npym NpoekTHOM Bo3pacTe 6eToHa 180 cyT., B
3HaMeHaTese - Npu NPOeKTHOM Bo3pacTe 6eToHa 360 cyT.

5.26 KoacbdpurumeHT ycnosuin paboTel 6eToHa, yUnThIBAOLWMIA pa3indne B MPOYHOCTU BETOHa COOpPY>KEHMS 1
KOHTPOJIbHbIX 06pa3L,0B NPMHUMAETCA PaBHbIM:

- NPV MeXaHN3MPOBAHHOM U3rOTOBJIEHUN, TPAHCMOPTUPOBKE M Nogave 6GeTOHHOW CMecu C pacnpeaeneHnem u
YNAOTHEHUEM PYYHbIMU BUGpaTopamu;

- Npn aBTOMaTU3NPOBaHHOM MPUroTOBJIEHNN 6eTOHHOIM CMecK, MOJIHOCThIO MexaHVI3VIpOBaHHOI7I ee
TPpaHCNOPTMPOBKE, YKNaaKe U ynaoTHEHNN.

5.27 HavanbHbI MOAY b YNPYrocTn 6eToOHa eCTECTBEHHOMO TBEPAEHMUA MAaCCUBHbIX KOHCTPYKLNA NPU CXaTUn U
pacTs>KeHUn cnefyeT NpuHMMaTh no Tabnuue 10.

Mpw pacyeTe Ha NPOYHOCTL M MO AeOPMaLIMAM TOHKOCTEHHbIX CTEPXXHEBbIX U MINTHBLIX 3JIEMEHTOB MOAY b
ynpyroctu 6eToHa cielyeT BO BCex Cayyasx NpuHUMaTh no Tabnauue 10 kak ans 6eToHa C MaKCUMasbHbIM
OVNaMeTpPoM KPYMnHOro 3anofHutens 40 MM 1 0caKoi KOHyca, paBHoi 8 cMm 1 6onee.

Moaynb caosura beToHa cnenyeTt NnpnHMMaTb PpaBHBLIM .

HavanbHbIN KO3(dUUMEHT nonepeyHon gedopmaumn (KosddunumneHT NyaccoHa) v NPMHMMAaETCs paBHbIM: A1A
MaCCUBHbIX KOHCTPYKUUI - 0,15, ons cTep>XHeBbIX N MANTHbIX KOHCTPYKUui - 0,20.

5.28 MnoTHOCTb TaXKenoro 6eToHa Apn OTCYTCTBUN ONbITHBLIX OAaHHbIX AO0MYCKaeTCA NPUHNAMaTb Mo Ta6n|/|ue 11.
ApmaTypa

5.29 [1ns apMnpoBaHus xxese306eTOHHbIX KOHCTPYKLUNA TMAPOTEXHUYECKMX COOPY)XEHUI CefyeT NPUMEHSTb
apMaTypHYIo CTaJlb, OTBeYatoLyto TpeboBaHMAM COOTBETCTBYIOLLMX FOCYAapCTBEHHbIX CTaHAApPTOB UK
YyTBEPXAEHHbIX B YCTaHOBJIEHHOM MOPSAAKE TEXHUYECKNX YCIOBUA U NMpUHaANexXallyo K 04HOMY 13 CnefyoLmnx
BNOOB:

CTep>xHeBas apMaTypHas CTalb:

ropsideKkaTaHas - rnagkas Knacca A-l, nepnogmnyeckoro rnpodunsa knaccos A-ll, A-lll, A-1IV, A-V; TepMnyeckn u
TepMOMeXaHNYeCKU yrnpoYHeHHas - nepunogmnyeckoro npodunsa knaccos AT-IIIC, AT-IVC, At-VCK; ynpo4yHeHHas
BbITS)>XKOW KJlacca A-llIB;

MpoBOJIOYHAA apMaTypHas CTasib:
XOJIOAHOTSAHYTas MPoBOJIOKa 0ObIKHOBEHHAS - MEPNOANYECKOro npodunasa Knacca Bp-I.

[ns 3aKNagHbIX feTasiell U COeAUHUTENbHBIX Hak1aloK cneayeT NPUMEHATb, Kak NpaBuso, NPoKaTHYHO
yrnepoaucTyto cTalsb.

MapKun apMaTypHOR CTann A/ apMUPOBaHMA Xene306eTOHHbLIX KOHCTPYKLIUIA B 3aBMCMMOCTUY OT YCIOBUIA UX PaboTsl
N cpefHen TemnepaTypbl HAPY>XXHOro BO3ayXa Hanbosiee X0N0AHOW NATUAHEBKUN B palloHe CTPOUTENLCTBA cleayeT
NPUHUMaTb MO AENCTBYIOLWMM HOPMATUBHbLIM JOKYMEHTaM.

ApMaTypHyto cTasib Knaccos A-llIB, A-IV n A-V pekoMeHayeTCs NPUMEHATL A1 NpefBapuTesibHO HanpsaXXeHHbIX
KOHCTPYKLUUNA.

5.30 HopMaTuBHble 1 pacYeTHble CONPOTUBJIEHNS OCHOBHbIX BUAOB apMaTypbl, MPUMeEHSeMON B XKesie306eTOHHbIX
KOHCTPYKLUUSAX Fr’MAPOTEXHUYECKUX COOPYXKEHWI, B 3aBUCUMOCTW OT KJlacca apMaTypbl AOJIKHbI MPUHUMATLCS NO
Tabnnue 12.

MprMeyaHue - HavanbHble MOAYJIM YNPYrocT 6ETOHOB, NoyYaeMbIX U3 NTLIX (CaMOYMIOTHSIOLLMXCS) 6E€TOHHbIX
cMecei cnefyeT NpUHUMaTb Ha 15% Huxe.



Tabnnuya 10

Crocob Ocapka [MakcumanbHbIN| HavanbHble MOAY AN yripyrocTy 6eToHa npu CxaTum 1 pactsxkeHun , MMa (
YIAOTHEHNS KOHyCa pa3mep ), Npu Knacce 6eToHa Mo NPOYHOCTU Ha CKaTue
6eTOHHON 6eTOHHON| KpyMHOro
cmech cmecw, | 3anonHuTens, | B5 |B7,5| B10 |B12,5| B15 |B17,5| B20 |B22,5| B25 (B27,5| B30 [B32,5| B35
CcM MM
1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15 | 16
40 23,0|28,0|31,0|33,5|35,5|37,0|38,5|39,5(41,0|{42,0 (43,0|44,5 (46,0
(235)|(285)|(315)|(340)|(360)|(380)|(395)|(405)|(420)|(430)|(440)|(455)|(470)
Menee 4 80 26,0(30,0|34,0|36,5|38,5|40,0 |41,5|42,5|43,5|44,5|45,0| 46,5 |47,5
(265)|(305)|(345)|(375)((395)|(410)|(425)|(435)|(445)|(455)|(460)|(475)|(485)
120 28,5|33,0136,5|27,0|40,5|42,0(43,5|44,5(45,5|46,5(47,0(48,5 (49,5
(290)|(340)|(365)|(275)|(415)|(430)|(445)|(455) |(465)((475)|(480)[(495)|(505)
40 19,5|24,0(27,0(29,5|31,5|33,0|34,5|36,0|37,0|38,0(39,5|41,0 (42,5
(200)|(245)|(275)|(300)|(320)|(335)|(350)|(365) [(380)((385) |(405)|(420)|(435)
4.8 80 22,5|28,0|30,0|32,5|34,5|36,0(37,5| 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)
BUGpUpOBaHIe 120 24,5|29,0|32,5|35,0|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)
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)
8-16 80 15,5(19,0(22,0|24,5(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 17,5(21,5|24,5|27,0(29,5|31,0(32,5|34,0(35,0|36,0(37,0|38,0/39,0
(180)|(220)|(250)|(270){(295)|(315)|(330)|(345)|(350)|(365)|(380)|(390)|(400)
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
Csbilwe (135)|(165)[(185)|(215)|(235)|(260)[(275)[(290)|(305)|(320)[(330) |(350)
16 80 - |15,5|19,0|22,024,5|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)
Boonb cnoes 6€TOHMPOBaHWSA
- 40 20,5|25,0]28,0|30,0|32,0/33,0(35,0|36,0(37,0/38,0(39,0(40,5| -
(210)|(255)|(285)|(310)|(325)|(340)((355)|(365) [(375)((385) [(400)|(415)
- 80 23,0|27,0/30,5|33,0|35,0|36,5(38,0|39,0 (40,0(41,0 (42,0(44,0| -
YKaTKa (235)](275)|(310)|(335)|(350)[(375)|(390)|(400)|(410)|(420)|(430)|(450)
MNMonepek cnoes 6eTOHNPOBaAHUSA
- 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|32,5(34,0| -
(185)[(210){(230)[(245)(260)[(275)|(285)|(300)|(310)[(320)|(330)|(345)
Tabnvua 11
CpenHsas NIOTHOCTL 6eToHa , , MPY MaKCUMManbHOW KPYMHOCTY 3amnoJIHUTeNs,
MNOTHOCTb 3anonHUTenNs, 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

Tabnuuya 12




PacyeTHble conpoTmnBneHuns
apMaTypbl Ana npeesnbHbIX
COCTOSIHUI NMepBON rpynmnbl,
HopMaTuBHbIE COMPOTUBNAEHUA PACTSAXKEHNIO U MrMa ()
Bupa n knacc pacyHeTHble CONPOTUBJIEHNS PACTAXKEHNIO apMaTypbl AN SCTIKERIO | ps——-
apmaTypbl npefenbHbIX COCTOAHMA BTOpon rpynnbl, MMa , P ~
. rnonepeyHom
npoaoJibHOWN (xomyTOB,
OTOrHYTbIX
CTEpXXHen)
1 2 3 4 5
CTep)xHeBas
apmaTypa KJ1acCoB
225
A-l 235 (2400) 225 (2300) 175 (1800) (2300)
280
A-ll 295 (3000) 280 (2850) 225 (2300) (2850)
A-lll, anameTpom,
MM:
355
6-8 390 (4000) 355 (3600) 285 (2900) (3600)
365
10-40 390 (4000) 365 (3750) 290 (3000) (3750)
400
A-1IV 590 (6000) 520 (5200) 405 (4150) (4000)
400
A-V 785 (8000) 680 (6950) 545 (5550) (4000)
Ynpo4HeHHas
BbITA>XKOM Knacca A-
IliB ¢ KOHTpPONIEM:
Hanps>XeHun n 200
Y AAMHEHUT 540 (5500) 490 (5000) 390 (4000) (2000)
TONBKO YAMHEH NI 540 (5500) 450 (4600) | 360 (3700) (2200000)
MpoBosioyHas
apmaTypa Knacca
Bp-l, avameTpowm,
MM:
375
3 410 (4200) 375 (3850) 270 (2750) (3850)
365
4 405 (4150) 365 (3750) 265 (2700) (3750)
360
5 395 (4050) 360 (3700) 260 (2650) (3700)

PaBHO HyJ0.

MpumevaHue - B cBapHbIX KapKacax AJig XOMyTOB U3 apMaTypbl Knacca A-lll, onameTp KOTopbIX MeHbLue 1/3
OaMeTpa NPoAoJIbHbLIX CTEPXKHEN, paBHO 255 MIMa (2600 ).Mpn oTCyTCTBUM CUENNEHNS apMaTypbl C 6eToHOM

Mpu pacyeTe apMaTypbl MO rNaBHbIM PACTAMMBAOLINM HaNpPsXKeHUaM (6a/IKU-CTEHKMW, KOPOTKUE KOHCON 1 Ap.)
pacyeTHbIE COMPOTUBIEHNS apMaTypbl cliegyeT NPUHUMaTb Kak OJis NpoAoJibHOM apMaTypbl Ha AelcTBMe
nsrmnbatoLLero MOMeHTa.

Mpu Hapnexallem ob0CHOBaHWM A5 xene306eTOHHbIX KOHCTPYKLNA MMAPOTEXHUYECKMX COOPY>XXEHUI AOMNyCKaeTCs
NPUMEHATbL CTEPXKHEBYIO 1 NMPOBOJIOYHYO apMaTypy APYrMX KJaccoB, X HOPMATUBHbIE U pacyeTHble
XapaKTePUCTUKN cneayeT NPUHUMATL Mo AeACTBYOWNM HOPMATUBHbLIM LOKYMEHTaM.

MpuMeYaHue - HavyanbHble MOAYNN YNPYrocTn 6€TOHOB, NOJIyYaeMbIX U3 INTbIX (CAaMOYNIOTHAOLWMNXCA) 6E€TOHHbIX
cMecen cnepyeT npuHuUMaTh Ha 15% Huxe.

5.31 KoachdumuneHTsl ycnosum paboTbl HEHanpAraemMom apmMmaTypbl cegyeT NpuHuUMaTh no Tabnmue 13, a
Hanpsaraemon apMaTypbl - MO AENCTBYIOLLUM HOPMATUBHbLIM LOKYMEHTaM.

KoapuumeHT ycnosuii paboTel apMaTypbl NpuU pacyeTe no npeaesibHbIM COCTOAHUAM BTOPOW rpynnbl MPUHUMaeTCs
paBHbIM eAnHULLE

Tabnunuya 13



. KoadhdurumneHTbl ycnoBuin paboThbl
dakTopbl, obycnasnuBaioLme BBeAeHNE KOIPPULNEHTOB YCI0BUN paboThl cbmu apma¥ypb| P
apMaTypbl
P yp YcnoBHoe o603HayeHne | 3HavyeHue
MHOrokpaTHOE NMOBTOPEHME HAarpy3Kun Cm. 5.32
YKene3o6eToHHbIE 3/IEMEHTHI 1,1
Ctanexene3obeToHHbIE KOHCTPYKLUN (OTKPbIThIE N MOA3EMHbIE) 0,9

MpumeyaHwue - Mpu Ha/INYNM HECKONBbKUX (DAaKTOPOB, AEeNCTBYIOWMX O4HOBPEMEHHO, B pacyeT BBOOUTCSA
npov3BeAeHne COOTBETCTBYOLLNX KOIPDPULMEHTOB yC10BUIA paboThl.

5.32 Pac4eTHble CONPOTUBJIEHUS HEHANPSAraeMon CTEP>XXHEBOW apMaTypbl MPU pacyeTe Ha BbIHOC/IMBOCTb crieayeTt
onpepensaTb No opmyne

. (17)
raoe - KoaduuneHT ycnosun paboTel apMaTyphbl, onpeaensemMblii no opmyne

(18)
N NnpuHMMaembin He Bonee .
30ech - KO3PULUNEHT ycnioBmin paboTbl apMaTypbl NPU HYNCTE LNKIIOB Har py>XKeHus .
3HayveHnsa onpenensaoTCa:
aons apmaTypbl knaccos A-l, A-ll, A-1ll no dopmyne (19),
OS5 Apyrux Knaccos apmaTtypsl - rno Cr 63.13330.

. (19)
34echb - KO3PUUMEHT, YYUTbIBAOLWMNIN KAacC apMaTypbl, MPpMHMUMaeMsbln no Tabnnue 14;
- KO3(hPULMEHT, Y4MTbIBAOWNIA AMaMeTp apMaTypbl, MpUHMMaeMblin no Tabauue 15;
- KO3 PNLMEHT, YHUTHLIBAIOLWNIA TUMN CBAPHOIro CTbika, NPMHUMaeMbli no Tabnuue 16;

- KO3(PPUUNEHT aCMMMETPUM UMKNa, , FTAe N COOTBETCTBEHHO HaMMeHbLLee U Hanbonbllee Hanps>XXeHns B
pacTaHyTOM apMaType.

dopmyna (18) cnpaBeasinea Npu .
Mpy Yncne LMKNOB Harpy>KeHuns cieagyeTt NPUHUMaTD .

PacTAHyTas apMmaTypa Ha BbIHOC/IMBOCTb He NPOBepseTCs, ecan KoappuumeHT , onpenensemsii no gopmyne (19),
6onbuwe 1,0.

Tabnuua 14
Knacc apMmaTypsbl|KoaddpuumneHTt
A-l 0,44
A-ll 0,32
A-lll 0,28
Tabnuua 15
OnameTp apMaTypbl, MM ho 20 30 40 60 n 6onee
KoappumumeHT 1 0,9 0,85 0,8
MpuMeyaHue - 515 NpOMeXYTOYHbIX 3HAYEHUIA AnaMeTpa apMaTypbl 3Ha4YeHUe KO3 huumMeHTa NpuHUMaeTca
JINHENHOW NHTepNoNSaUnEN.

Tabnuua 16

Tun CBAapHOro coeAuHeHNs CTEPXXHEBOW apMaTypbl KoappumumeHT
KOHTaKTHOE CTbIKOBOE TUMOB:
KC-M (c mexaHn4ecKom 3a4nCTKON) 1,0
KC-0 (6e3 MexaHN4YeCKOWN 3a41CTKN) 0,8
CTbIKOBOE, BbiNOJIHEHHOE CrocoboM BaHHOM 0QHO3MEKTPOAHON CBApPKW Ha CTaJIbHOW NoAKNaaKe npu
ee ONnHe:
5 n 6onee nnamMeTpPoOB HAaMMEHbLLLErr0 N3 CTbIKYEMbIX CTEPXXHEN 0,8
1,5-3 pnameTpa HaMeHbLUEro U3 CTbIKYyeMbIX CTEPXKHEN 0,6
CTbIKOBOE C NapHbIMU CUMMETPUYHBIMW HaKlaaKaMun 0,55
MpuMedaHue - s apMaTypbl, HE MMEIOLLEN CBapPHbIX COeANHEHW, 3HaYeHNe Ko3hhULneHTa NpuHMMaeTcs
paBHbLIM eanHULLE.




5.33 PacyeTHble CONPOTUBIEHUS apMaTypbl MPU pacyeTe Ha BbIHOCAMBOCTbL NpeABapuTENbHO HanpPsXXeHHbIX
KOHCTPYKLMIA ONpefensoTcs no A4eACTBYLMM HOPMAaTUBHbLIM AOKYMEHTaM.

5.34 Moaynm ynpyrocTu HEHanpsaraeMom n CTEP>XKHEBOWM HanpsAraemMon apMaTypbl NpUHUMaloTCsa no Tabavue 17, a
apMaTypbl APYrMX BUAOB - N0 AENCTBYOLWMUM HOPMATUBHBIM JOKYMEHTaM.

Tabnunuya 17
Bup apmaTypbl Knacc apmaTypsl Moayne ynp|¥/|rrc|);1(-v; apMmaTtypel
Ctep>xHeBas A-1, A-ll 210(2100)
A-lll 200(2000)
A-IV, A-V 190(1900)
A-llls 180(1800)
ApMaTypHasa NpoBOsIOKa Bp-I 170(1700)

5.35 MNpu pacyeTe xene3obeTOHHbIX KOHCTPYKUMA MMAPOTEXHNYECKUX COOPYXKEHWI Ha BbIHOC/IMBOCTb Heynpyrue
nedopmaumm B CkaToln 30He 6eTOHa crefyeT yYuTbiBaTb CHMXKEHNEM MOAYNSA yNpYyrocTn 6eToHa, NpuHMMas
Ko3(hhnumMeHTbl NpuBeaeHNa apMaTypbl K 6eToHy v' no Tabnunue 18.

Tabnvua 18

Knacc 6eToHa no Npo4YHOCTM Ha CkaTne|B15/B20|B25|B30(B35|B40
KoathurumeHT npmBeneHns v' 25(23120(18|15(10

6 KOHCTPYKTUBHbIE TpeboBaHus

6.1 Mpy NPOEKTUPOBAHNN KOHCTPYKLIUIA, NCMbITIBAOLWNX TEMNEPATYPHbLIE 1 BJIAXKHOCTHbIE BO3AENCTBUSA, A5
npenoTBpalleHnsa TpewmHoobpa3oBaHs HeobxoAMMO nNpefycMaTpuBaTh Cleayolne KOHCTPYKTUBHbBIE peLleHns u
TexHoJIornyeckne MeponpusaTms.

6.1.1 KOHCTPYKTUBHbIE peLUeHns:

BbI6Op Hanbonee paunMoHasbHOW KOHCTPYKLMY B OAaHHbIX MPUPOAHbBIX YCI0BUSAX;

pa3pe3Ka KOHCTPYKLUN MOCTOAHHbIMY AedOopMaLMOHHO-0CaA04YHbIMY LLBaMW;

pa3pe3Ka KOHCTPYKLUMN NOCTOSAHHBIMU U BPEMEHHBIMY TeMMnepaTypPHbIMA 1 yCafo4YHbIMU LLBaMU;
YCTPONCTBO TEMNIOM30A58LMN Ha Hapy>KHbIX 6€TOHHbBIX MOBEPXHOCTAX;

npuMeHeHne npeasapuTesibHO HaNpPs>XXeHHOW apMaTypbl (4118 TOHKOCTEHHbIX KOHCTPYKLWNA).
TexHosiorn4yeckme MeponpuaTus:

CHUXeHne TensioBbligeneHns 6eToHa npuMmeHeHneM HU3KOTEPMUYHbIX LEMEHTOB, YMEHbLUEHNEM pacxXoda LeMeHTa
3a CYeT UCNoJ1b30BaHMA BO34YX0BOBEKAOLWMUX U MNacTUPULUPYIOLWLNX [o6aBoK, 30Jibl-yHOCa u Op.;

peryfinpoBaHue TeMnepaTypbl HETOHHbLIX CMecei;

MaKCMMalbHOE pacCemBaHMe HayvyasibHOM TEMJIOThI U 3K30TEPMUM 3a cHeT Hanbosee BbIrOAHOr0 COYETAHMS BbICOThI
ApPYCcoB GETOHNUPOBAHUSA 1 UHTEPBAJIOB MeXAY YKIaAKO SPYyCOB Npu 3aaHHON MHTEHCUBHOCTU POCTa COOPYXXEHUS;

peryamnpoBaHmne TeMnepaTypHOro n Baa>XHOCTHOIO peXXnMoB I'IOBerHOCTEVI 6eTOHHbIX MacCcnBoOB ANS 3aLUUTbI 3TUX
I'IOBerHOCTEVI OT pe3Knx konebaHunin TeMnepaTypbl cpenbl N COXPaHEHUA B TeEMNJI0€ BpeMA roga Bo BJIa>KHOM
COCTOSIHMW C MOMOLLbIO MOCTOSAHHON WUAN BDEMeHHOVI TenaonsonAaunn nan Tennornopon3onsaunmn, NoanBKn BOLON,
yCTpOVICTBa waTpoB C KOHONUNOHNpPOBaHMEM BO34YyXa U T.M.;

npvMeHeHne TpybHoro oxnaxxaeHns 6eToHHOW KNaaku;

NnoBbilLeHE OAHOPOOHOCTHN 6eToHa, obecneyeHne ero BbICOKOM PaCTAXXMMOCTMN, NMOoBbIWLEHNE nNpenesna NPo4YHOCTN Ha
0CeBOE pacCTdaXKeHune,

3aMblKaHe CTaTUn4eCKn Heonpeaeanmbix KOHCprKLI,I/IVI, a Tak>Xe OMOHO/InM4YMBaHME MaCCUBHbIX KOHCprKLI,VIVI npun
TeMmnepaTtypax 6eToHa, 6/IM3KMX K ero MUHUMaIbHbIM KCNNAyaTaunMoOHHbIM TeMNepaTypaM.

YCTDOVICTBO MOCTOAHHbIX N BPEMEHHbIX LLBOB

6.2 Ans npepoTBpalleHns 06pa3oBaHNS TPELLUUH UM YMEHbLUIEHUS NX PACKPbITUA B MOHOJINTHbLIX BETOHHbIX U
»Kene306eTOHHbIX COOPY>XXEHUAX He0bX0AMMO NMpelyCMaTpuUBaTb NOCTOSAHHbIE TEMMEPATYpPHbIE LLUBbI, @ TakXe
BPEMEHHbIE CTPOUTESbHbIE LUBbI.

MocToAHHbIE LWBLI AO/IKHbI 06ecneyBaTbh BO3SMOXXHOCTb B3aUMHbIX MepeMeLleHnii YacTel COOPY)KEHUS Kak B
npoLiecce CTPOUTENbLCTBA, Tak MU B NPOLLECCe KCryaTaluu.



BpeMeHHble CTponTesbHble LWBbI A0/ KHbI 0becnevynBaTb:

CHU)XEHMEe TeMrepaTypHbIX Hanps>xeHui B 6eToHe B NpoLecce BO3BEAEHNS COOPYKEHN;

CHV>XEHWE YCUITNIA, Bbl3BaHHbIX HEPABHOMEPHOWN 0CaAKOWM YaCTEeN COOPYXEHUN B CTPOUTENbHbBIN NEPUOL;
cobnogeHne TpebyemMon MHTEHCMBHOCTY paboT Mo BO3BEAEHUNIO COOPYKEHUS;

YHUNKALNIO apMOKOHCTPYKLMIA, onanybkn, cOOpHbIX 3/1€EMEHTOB U T.M.

6.3 NOoCTOSAHHbIE LWBbI B COOpPYXEHUAX MOTYT BbIMOJIHATLCA CKBO3HbIMU U B BUAE Hagpe30B Mo NOBEPXHOCTAM,
noaoBep>XeHHbIM 3Ha4YnTEJSIbHbIM KonebaHnsam TeMmnepaTypsbl.

PaccTosiHne Mmexxay rnoCTOAHHbIMU U BPEMEHHbIMU WBaMUN criefyeT Ha3HavaTb B 3aBUCUMOCTU OT KJIMMATUYECKUX U
reoJsiormn4eckunx yCJ'IOBVIl7|, KOHCTPYKTUBHbIX ocobeHHoCTEN COODY)KEHI/IVI, nocnenoBaTesIbHOCTWM Npoun3BoancTBa pa60T
nT.n

6.4 1ns c6OPHO-MOHOJIMTHBLIX KOHCTPYKLMA HeobXoAMMo npeaycMaTpMBaTbL MeponpusaTus, obecneymsatoLme
Hagnexallyto CBA3b MO NOBEPXHOCTAM KOHTAKTa NMpu OMOHOIMYNBAHUN KOHCTPYKLWIA,

6.5 [1ns yMeHbLUeHNs TeMNepPaTyPHbIX HAMPSXKEHUN, @ TaKXXe BAUSHUS HEPABHOMEPHbIX 0CaZlOK OCHOBAHUS Npu
COOTBETCTBYlOLWEM 060CHOBaHMN AOMYCKAETCSA YCTPanBaTb BPEMEHHbIE PACLUMPEHHbIE LIBLI, 3aMoJHseMble 6€TOHOM
(3amMbikatowme 6J10kn) Nocne BbipaBHMBAHWS TeMnepaTyp U cTabuansauum ocafok.

Ha3HavyeHne NpoaosIbHOro 1 NoNepeyHoro apMmMpPoBaHUA

6.6 B MaccuBHbIX esie306eTOHHbIX 3/IeMeHTax rMOopoTexXHN4YeCKnx COODY)KEHI/IPI, pa3Mepbl KOTOPbIX MpeBbILLAOT
Tpe6yE‘MbIe Mo pacyeTy N Ha3Ha4YeHbl N0 KOHCTPYKTUBHBLIM TN TEXHOJIOTNYECKUM COOﬁpa)KeHI/IﬂM, a B obpenkax
rmopoTexHn4eCcKnx TYHHEJ'IGVI BO BCeX CliyHaax, MUHNMaNbHbIN npoueHT apMMnpoBaHNA HE HOPMUPYETCA, N CcedHeHne
pa6oqe|7| apMaTypbl Ha3Ha4YaeTCAa B COOTBETCTBUN C paCHeTOM.

|_|J10LIJ,a£|,b cevyeHunAa l'lpO,D,OﬂbHOVI apMaTypbl OCTaJ/lbHbIX Kesie306eTOHHbIX 3/1eMeHTOoB OOJDKHa NPUHUMaTbCA He
meHee 0,05% oT nsowaan pacyieTHoOro ceyeHus 6eToHa.

6.7 PaccTosHve B CBETY MeXy apMaTypPHbIMU CTEPXXHSAMU MO BbICOTE 1 LUMPUHE CeYeHUsA N0JIKHO obecrneymBaTb
COBMeCTHyto paboTy apMaTypbl C 6€TOHOM 1 Ha3Ha4aTbCs C y4eToM yaobcTBa YKAaAKN U YyNIOTHEHUS 6eTOHHOM
cmecw.

PaccTosiHMe B CBETY MeXAY CTEPXHAMMU apMaTypbl AJ11 HEMAaCCUBHbIX KOHCTPYKLUIA ceflyeT NpUHMMaTh C y4eTOM
yCnoBuin nx 6eToHMpPoBaHUS.

B MacCUBHbIX xe1e306eTOHHbIX KOHCTPYKLNSAX PACCTOSIHUS B CBETY MeXAY CTEPXXHAMU paboyein apMaTypbl Mo
LWMPUHE CEYEHUS OMPEENATCA KPYMHOCTbIO 3anofiHuTens 6eToHa, HO He MeHee 2,5 d, rae d - AnameTp apMaTypbl.

6.8 ToNLWNHY 3aNTHOro csioa 6eToHa cnegyeT NPUHUMaTL:

0119 NMUEBbIX MOBEPXHOCTEN KOHCTPYKL WA, HE NoABepraiLmxcs HenocpeaCTBEHHOMY BO34eNCTBUIO BOAbI, MapoB
BOAbl MM aTMOCKHEPHbIX 0CafKoB: He MeHee 30 MM gns paboyei apMmaTypbl 1 20 MM ANa pacnpenenmTesibHOn
apMaTypbl U XOMYyTOB B 6ankax 1 NaMTax BbICOTON A0 1,5 M, a Tak>Ke B KOJIOHHaxX C MeHblUeln CTopoHon o 1,5 m;

08 MMUEBbLIX MOBEPXHOCTEN KOHCTPYKLMA N YacTen COOPYXEHUN, MOABEPralOLLMXCA HENOCPELCTBEHHOMY
BO34ENCTBUIO BOAbI (30HbI MEPEMEHHOIO FrOPM30HTa BOAbI, MOBEPXHOCTWN BOA4OCAMBOB 1 Bogocbpocos, ob6aenku
6e3HamnopHbIX TYHHENEN, MANTbI KPenJieHNa 0TKOCOB KaHaJsioB 1 T.M.) B COMeTaHNM C BO3OENCTBMEM 3aMOpa>KMBaHNA-
oTTauBaHWA, KaBuTaLum Wan NCTUPaHNA HaHOCaMu - He MeHee 60 MM 1 He MeHee ABYX AMaMeTpPOB CTEPXKHEN ANna
paboyen n pacnpenennTenbHON apMaTypbl. 9T0 XKe TpeboBaHMe AO/HKHO BbIMOJIHATLCSA AN KOHCTPYKLWIA 1
3/1IEMEHTOB COOPY>XXEHWN, 3alLUUTHbIE C/lon 6eToHa KOTOpbIX CMCTeMaTMYeCKN NOABEPraloTCsa BO3AENCTBUIO NapoB
BOZblI.

TONLWMHY 3aLMTHOrO c10si 6€TOHa B XKesie306e TOHHbIX KOHCTPYKLUAX MOPCKUX MMAPOTEXHUYECKMNX COOPYIKEHUN
HeobxoAMMO NMPUHMMaTb:

nna paboyen apMaTypbl CTEP>XKHEBOW - HE MeHee 60 MM;
0N pacnpenenntenbHON apMaTypbl U XOMYTOB - He MeHee 40 MM.

Ons 3aMTHBIX cfloeB 6eToHa A0J/KEH NPUMEHATLCS BETOH Knacca no NPoYHOCTU He Huxke B20, npu 3ToM
MOPO30CTONKOCTb U BOAOHEMNPOHNLLAEMOCTb 3TOro 6eToHa A0J/KHbI BbITb HE HMXKE NpeabsB/IEHHbIX MPOEKTOM K
JINLEBbLIM MOBEPXHOCTSAM AaHHbIX KOHCTPYKLWIA NN YacTen COOPY)KEHUS.

onsa C60prIX »KenesobeTOoHHbIX 3/1IEMEHTOB 3aBOACKOIr0 N3rOTOBJIEHUS npn NnpuMeHeHnn 6eToHa kJslacca no
MPOYHOCTN Ha CXKaTue B15 v Bbiwe TONLWNHA 3aWNTHOIO CJI0A MOXKET ObITb yMeHbLlleHa Ha 10 MM nNpoTuBs
YKa3aHHbIX Bbllle BEJINYNH.

Mpw akcnayaTaummn xene3obeToHHbIX KOHCTPYKLUNIN B YCNIOBUSIX arPeCCUBHON Cpelbl TONWMNHY 3alnUTHOro C/os
HeobxooMMo Ha3HavyaTb He MeHee 60 MM.

6.9 B HETPELLMHOCTONKIMX XKene306eTOHHbLIX NMTaxX U CTEHax cevyeHneM BbicoTor 60 cm 1 bonee ¢ KO3 HULMEHTOM



apMUpoBaHWsA Npu Haasie)kalleM 060CHOBaHUN [OMYCKaeTCst MHOrOpsAHOE pacrnoJioXKeHne apMaTypbl MO CEYEHUIO
3/1eMeHTa, CNocobCTByOLLIEE YMEHbLUEHNIO MAaKCMaIbHOM LUMPUHBLI PACKPbITUS TPELLUH MO BbICOTE CEYEHUS.

6.10 Ecnin cTep>xHW apMaTypbl pasMeLlatoTcs B ABa 1 bonee paga, To AMaMeTPbl CTEPXKHEN PALOB A0JIKHbI
OT/IN4aTbCA APYr OT Apyra He 6onee, 4eM Ha 40%.

6.11 /13 ycnoBmsa 0ONrOBEYHOCTU MMAPOTEXHUYECKUX COOPYKeHUI 6e3 NpeaBapuTesibHOro HanpsXXeHus guamMeTp
apMaTypbl cfieflyeT NpuMHMMaThL Ans paboyein CTepxHEBO apMaTypbl U3 ropsivekaTaHon cTann He MeHee 10 MM, ans
cnvpanei n Oas KApKacoB U CETOK BSA3aHbIX UAN U3rOTOBEHHbIX C MPUMEHEHNEM KOHTAKTHO CBApKK - He MeHee 6
MM.

6.12 MNpoAosbHble CTEPXKHU PAaCTAHYTON MU CKaToOM apMaTypbl AOKHbI ObITb 3aBeAeHbl 3a HOPMaJlbHOe UK
HaK/OHHOE K NPOAOJIbLHON OCY d/IEMEHTa CeYeHUe, rae oHM He TpebyoTCs No pacyeTy.

6.13 PacnpenenuTenbHyto apMaTypy O15 3/1eMeHTOB, paboTalolx B O4HOM HanpaB/ieHUn, cieayeT Ha3HavYaTb B
pa3mepe He 6osiee 10% oT nyowaan paboyein apmaTypbl B MecTe Hanbosblero n3rnbatoLero MoMeHTa.

6.14 Mpu BbINOSHEHUN CBAPHbLIX COEANHEHUI apMaTypbl C/IeAyeT BbINOJIHATL TpeboBaHUS AeNCTBYOWMNX
HOPMAaTUBHbLIX LOKYMEHTOB.

6.15 B KOHCTPYKLUAX, paCCHNTbIBAEMbIX Ha BbIHOC/IMBOCTb, B OAHOM CEYEeHUN O0J/IKHO CThIKOBATbCS, KaK Npasuo,
He 60s1ee NOJNIOBMHbI CTEPXKHEBOW pPacTAHYTOM paboyel apmaTypbl. [IpUMeHeHMe CTLIKOB BHaxJIeCTKy (6e3 cBapku u
CO CBapKoW) Ansa pacTaHyTon paboyen apmMmaTypbl B 3TUX KOHCTPYKLMAX HE AOMYCKaETCH.

6.16 B n3rnbaembix asieMmeHTax Npu BbicoTe cevyeHns 6onee 700 MM y 6OKOBbIX FpaHeEN cnefyeT yCTaHaBINBaTb
KOHCTPYKTUBHbIE MPOA0JIbHbIE CTEPXKHU. PaccToaHNE MeXAy HMMU MO BbiICOTE A0JIKHO b6biTb He 6onee 400 MM,
nJjowanb NMonepeyHoro cevyeHms - He meHee 0,1% oT nsowaan ce4yeHns 6eToHa, UMeloLLero pasMep, paBHbIA NO
BbICOTE 3J/IeMEeHTa PaCcCTOAHNIO MeXAY 3TUMU CTEPXKHAMMU, MO LUMPUHE - MOJIOBUHE WNPUHLI pebpa aneMeHTa, HO He
6onee 200 MM.

6.17 Y BCex NoBepXHOCTEN Xene306eTOHHbIX 31eMeHTOoB, B6/IM3M KOTOPbIX CTaBUTCS NPOAO0JibHas pacyeTHas
apMaTypa, Heob6xoaMmMo npeaycMaTpuBaTh TakXKe NOMNePEeYHY apMaTypy, OXBaTbiBalOLLY0 KpaHME NPOAOJIbHbIE
CTep>XHU. PaccTosfsHME Me)XOy nonepeyvyHbiMU CTEPXKHAMU O0JIXKHO b6bITb He 6oniee 500 MM 1 He 6olee yaBOEHHON
LWMPUHBI FPaHu 31eMeHTa.

6.18 Bo BHELIEHTPEHHO CXKaTbIX JINHENHbIX 3JIEMEHTaX, a TakXXe B CKaTol 30He U3rmbaembix 3/IEMEHTOB Mpu
HaIMYUKN Y4NTHLIBAEMOW B pacyeTe C>KaToW NpoLoJibHOM apMaTypbl HEOOX0AMMO NpeayCcMaTpPUBaTb YCTaHOBKY
XOMYTOB.

PaccTosiHMe Mmexxay xoMyTaMu cnefnyeT NpUHMMaTb B BA3aHbIX Kapkacax He 6onee 15d, B cBapHbIx - He 6onee 20d,
roe d - HaMMeHbLWWA AMamMeTp CKaTon NPOAO0/IbHOW apMaTypbl. B 06onx criydasax paccTosHue Mexxay XomyTamu
[OJ1>KHO 6bITb He 6osiee 500 MM.

KOHCTpyKUMA I'IOI'Iepe‘-IHOVI apMaTypbl A0J1>KHa obecneymBaTb 3aKpenjieHne COKaTbIiX NpoaoJibHbIX CTep)KHeI7I oT
6okoBOro BbliNy4YnBaHNA B nobom HanpaBsieHNN.

B mMecTax CTbIKOBKM pabo4yen apMaTypbl BHaxJ1IeCTKy 6€3 cBapku nnm ecam obuiee HacbILeHWe 31eMeHTa
NPOLONbLHON apMaTypor cocTaBnsaeT bonee 3%, XOMyTbl CielyeT yCTaHaBAMBaTb Ha PacCToAHMN He 6onee 10d u He
6onee 300 MMm.

B MacCuBHbIX BHELEHTPEHHO CXKAaTbIX 3/1IeMEeHTaX, PacCYUTAHHbIX 6e3 y4eTa cxaTon apMaTypbl, paCcCTOoOAHNE MeXxay
KOHCTPYKTUBHbIMW NonepeYHbIM CBA3AMMU (XOMyTaMl/I) AOoNyCKaeTCsd yBeqim4mBaTb 00 ABYX BbICOT (LUVIpI/IH)
3J1IeMEeHTa.

6.19 PaccTosiHne Mexay BepTUKabHbIMU MNOMNEPEYHBIMU CTEPXKHAMUN B I/1IEMEHTAX, HE MMEIOLLMX OTOrHYTOM
apMaTypbl, 1 B CJlyYasix, Koraa nornepedyHas apMaTypa TpebyeTcs no pacyeTty, Heo6xoAMMO NMPUHUMATL:

a) Ha NPUONOPHbLIX y4acTKax (He MeHee 1/4 nposeTa) Npun BbICOTE CEYEHUA MeHee uan paBHon 450 MM - He Bonee
h/2 n He 6onee 150 mMm;

npwv BbicOoTe cevyeHns bonee 450 mM - He 6onee h/3 n He 6onee 500 MMm;

npu BbiCOTE cevyeHuns, paBHon nnm 6onee 2000 MM, - He Bonee h/3;

6) Ha ocTanbHOW YacTu NposieTa Npu BbicoTe cevyeHusi 300 - 2000 MM - He 6onee (3/4) h n He Bonee 500 MM;
npuv BbicOoTe cevyeHnsa 6onee 2000 mm - He Bonee (3/4) h.

6.20 B anemeHTax, paboTaolmMx Ha U3rnb c KpyHeHneM, BizaHble XOMYThl A0JKHbI ObITb 3aMKHYTLIMU C MepPenyCcKoMm
NX KOHLOB Ha 30 AMaMeTpoB XOMYTOB, a MNPV CBapPHbIX KapKacax BCe rnornepeyHbie CTEPXKHU 060UX HanpaBaeHNi
[OJIKHbI BbITh NPUBaPEHbI K Yr10BbIM MPOAO0/bHLIM CTEPXHAM, 06pa3ys 3aMKHYThI KOHTYP.

6.21 OTBepCTUS B XKesie300eTOHHbIX 3/IEMEHTaxX CneAyeT pacnosiaraTh B NpeAesiax s4eek apMaTypHbIX CETOK U
KapKacos.

OTBEpPCTMA C pa3Mepamu, NMPEBbLILLAILLNMIM PAa3MepPbl 4EeK CETOK, A0/KHbI OKAMMAATLCA AOMNONHNTENbHON
apmaTypoi. CymMapHas niolwaib ee cevyeHus AokHa bbiTb He MeHee cevyeHus NpepBaHHon paboyen apMaTypsl



TOro >Xe HanpaBneHus.

6.22 Mpn NPOEKTUPOBAHNN CTanexesnie306eTOHHbIX KOHCTPYKLUMA HagnexxuT obecrnevymBaTb COBMECTHY0 paboTy
apMaTypbl U CTanbHOM 061MLOBKN. TONLWMHY 06/IMLOBKK cledyeT NPUHMUMATb MUHUMAJIbHOW MO YCJI0OBUSAM MOHTaX<a
M TpaHcnopTupoBaHusA. B cTanexene3obeToHHbIX 31eMeHTax Bogonoasoasiero TpakTa NC TosWmMHa CTallbHOM
0611MUOBKWM O0/HKHA NPUHUMATBLCA U3 YCN0BMUA (34eCb U - MoWwaab CeE4EHNUSs COOTBETCTBEHHO CTaJIbHOW 06/IMLLOBKYK U
CTep>XHEeBOW apMaTypbl B paCH4€THOM CEYEHUN 3/1eMeHTa).

6.23 ApMaTypa Xesle306eTOHHbIX KOHCTPYKLMIA LO/KHa NpeaycMaTpuBaTLCA B BUAE apMOepM, apMOMNaKkeTos,
CBapPHbIX KapKacoB, CETOK U WUTYYHOW apMaTypbl.

TuUNbl aPMOKOHCTPYKLNIA CrieflyeT Ha3HavyaTb C Y4eTOM NpUHATOro cnocoba nponssoacTsa paboT. OHM JAOIKHbI
obecneyrBaTbh BO3MOXXHOCTb MEXAHU3MPOBAHHOWN Nnoaayn 6eToHa u TwaTenbHoW ero npopaboTku.

YCTaHOBKY apMaTypbl B XKene306eTOHHbIX KOHCTPYKLUAX He06X0ANMO NPOU3BOANTb MHAYCTPUANbHBIMU MeTOAaMM
Nnpyv MakCMMalbHON 3KOHOMUM MeTaJslJla Ha KOHCTPYKTUBHbIE 3N1eMEHTbI A1 3aKpensieHns ee B 6J1oke
6eToOHMpPOBaHMSA.

YBenun4yeHuve naowanm ce4eHUs apmaTypbl, OI'IpGD,EJ'IGHHOI?I pac4eToM Ha 3KCnlyaTalMOHHbIE Harpyskuy, ansa
BOCMNPUATUNA Harpy3okK CTpoOUTe/IbHOIro nepmnoaa, Kak npaBunsio, He AoNyCckKaeTCA.

6.24 OTKpPbITble MOBEPXHOCTN BETOHHbLIX COOPY>XXEHWUIA, HaxX0AAWMECS B 30HE NEPEMEHHOI0 YPOBHS BOAbI U
rnoABepramLLnecs BO3AENCTBMIO OTPMLIATESIbHbLIX TEMMEPATYP, @ TakXKe OTKPbITbIE MOBEPXHOCTU COOPY)KEHWNN,
BO3BOOMMbIX B YCJIOBUAX XAPKOIro CyX0oro KammaTa, OOonycKaeTCcss apMUpoBaTbh CeTKaMn U3 apMaTypbl knacca A-ll
onameTpoMm 16 MM. Bo BCex 0CTajlbHbIX Cly4asiX KOHCTPYKTMBHOE apMMpPOBaHME OTKPbITbIX MOBEPXHOCTEN BEeTOHHbIX
COOpPY>XeHNn JonycKaeTcs TOIbKO Npu cneunasbHoM 060CHOBaHMN.

JononHuTenbHble yKa3aHuUsa NO KOHCTPYUPOBAHUIO NMpeaBapuTesibHO HAaNps)XeHHbIX 3/IEMEeHTOB

6.25 Mpu KOHCTPYMPOBAHMMN NPELBAPUTENLHO HaMPSXKEHHbIX 3JIEMEHTOB C/leAyeT BbINOJHATL TpeboBaHNs
LEeNCTBYIOLLMX HOPMATUBHbLIX OKYMEHTOB Ha NPOEKTUPOBaHNE OTAE/bHbLIX BULOB COOPY>XXeHWi 1 TpeboBaHUs 6.26-
6.31.

6.26 MNpuBapKa 1 NpuUxBaTKa K HAaTAHYTOW apMaType Kakux-nmbo aeTanen He OonyCcKaeTcs.

9To TpeboBaHME He pacnpoCcTpaHsAeTCa Ha NpUBapPKY AeTanel K KOHLUAM Hanpsiraemon apMaTypbl, BbICTynaloLWwmM 13
n3genns, nocse rnepepadm ycunum obxxatmsa 6etoHa.

6.27 MNpofonbHyo HeHanpsraeMyto apMaTypy ciefyeT pacnosiaraTb 6/Mxe K Hapy>XHO NOBEPXHOCTU 3JiIeMeHTa C
TeM, 4Tobbl NonepeyHas apMaTypa (XOMyTbl) OXBaTblBala HaNpsaraemyo apmaTypy.

6.28 CTep)XKHeBYy0 Hanpsiraemyto apMmaTypy B pebpucTbix 3NeMeHTax caedyeT pacnosiaraTe N0 OCU Ka)kaoro pebpa
3JleMeHTa nanm CMUMMeTpPU4HoO en.

6.29 CoeunHeHVe Mo AJINHE 3aroTOBOK apMaTypHbIX CTEPXKHEN N3 ropsavYeKaTaHol cTaan nepnoanyeckoro npoduns
OnameTpoM 10 MM 1 6osiee, Kak NpaBuJIo, CIeAYyeT NPOU3BOANTL KOHTAaKTHOW CTLIKOBOW CBapKO.

Mpu oTCyTCTBMM 060PYAOBAHNS A1 KOHTAKTHOW CBapKy AOMYCKaeTCs NPUMeHsITb AyroByto CBapKy. CTep>XXHU
apMaTypbl Knacca A-lllB Heo6xoaMMO CBapMBaTb A0 BbITSXKKW. CBapHble CTbIKW PACTAHYTbIX CTEPXKHEN He
pPEKOMEHAYETCS pacrnosiaraTb B MeCTaxX HauboNbLMX YCUINIA.

6.30 Y KOHLIOB NpeaBapuTesibHO HaNpPs>XeHHbIX 3JIEMEHTOB A0J)KHa ObITb YCTaHOBJIEHa AOMNOJIHUTESIbHAs
rnonepeyHas apMaTypa (CBapHble CETKN, OXBaTbIBalOLLME BCE MPOAO0JIbHbIE CTEPXKHU apMaTypbl, XOMYTbl U T.M. C
warom 5-10 cM) Ha oJIMHe y4acTKa He meHee 60% 30Hbl MepenaYvYn Hanps>KeHNnm n He meHee 20 cMm.

Ecniv HanpsraemMas NpoAoJibHas apMaTypa y TOPLIOB 3/IeMeHTa pacrnoflaraeTcsa COCPefoTOYEHHO Y BEPXHEN nan
HUXKHEN rpaHmn, TO Ha KOHLEBbIX y4acTKax HeobxoaAnMo npeaycMaTpmBaTb NonepeyHyto apMaTypy (He
YYUTLIBAEMYIO B pacyHeTe Ha nonepeyHbie Cusbl).

CyMMapHas njolwab rnonepeyHon apmMmaTypbl 4O/KHA Ha3Ha4YaTbCs Takon, 4ToObl 3Ta apMaTypa MOrja BOCNPUHSATb
B KOHCTPYKLMUAX, HE pacCYMTbIBAeMbIX Ha BbIHOCANBOCTbL, 20%, @ B KOHCTPYKLUAX, PpaCCHUTbIBAEMbIX HA
BbIHOCNBOCTb, 30% yCcnnmns HaTS>KEHNSA B NPOAOJILHOM HanpsAraemMom apMaType, KoTopas pacrnosioXKeHa y O4HOMN
rpaHn ce4YeHuns, C y4eTOM MepBbIX NoTepb.

CyMMapHyto njowaib Ce4eHns AoNosIHUTEIbHOM NonepeyHol apMaTypbl Heo6XxoAMMO onpenensTe No opMyJiam:
0N KOHCTPYKLWUIA, HE PacCHMTbIBAeMbIX Ha BbIHOC/IMBOCTb:
, (20)
018 KOHCTPYKLWIA, PacCYMThbIBAEMbIX Ha BbIHOC/IMBOCTb:
,(21)
rae - npeaBapuTenbHOe HanpsXXeHne B apMaType C y4eToM MepBbiX NoTepsb;

- Hambosbllasa U3 NaoWanen cCe4eHNs HanparaeMor NPoA0JIbHON apMaTypbl, PACMOJIOXKEHHON BHYTPU XOMYTOB Y



onHomn rpaHn ce4eHuMA.

6.31 JonoaHNTENbHYIO NOMNepeYHyo apMaTypy peKoMeHayeTcsa npeaycMaTpmBaTh B BUAE CBAPHbIX 3aMKHYTbIX
XOMYTOB 13 apMaTypHoOW cTanum knaccos A-Il unn A-lll.

Ecnun 13 ycsioBUSA onnpaHns 31emMeHTa Ha ero KOHLEBOM y4acTKe YCTaHABANBAIOT CTasibHYO OMOPHYIO MANUTY, TO
NOMOJIHUTE/IbHYIO NMoMnepeyYHylo apMaTypy cleflyeT CoefMHATb C Hell CBapKoW.

7 OCHOBHble pacyeTHbIe MOJIOXKEeHUS

7.1 PacyeTbl 6E€TOHHbIX N »Xe1e306€TOHHbIX KOHCTPYKLU MR He06X0AMMO NPOn3BOAMTL N0 MeToAyY NpeaesbHbIX
cocTosHuUM B cooTBeTcTBMMK ¢ CI 58.13330.

beTOHHbIE N Xene306eToHHbIe KOHCTPYKUWNN O0J1XXHbl YOOBJIETBOPATH Tp66OBaHVIFIM pacyeTa No npenesibHbiM
COCTOAHNAM I'IepBOVI rpynnbl Npn BCeX COHETaHNAX HarpysokK un BO34ENCTBUN, a No npenenbHbIM COCTOAHNAM BTOpOVI
rpynnbl - TONIBKO MNPy OCHOBHOM COYe€TaHNN Harpy3oK un BO34ENCTBUMN.

PacyeT no npenesnibHbIM COCTOAHMAM, KaK NpaBnio, cneanyeT npon3soaonTb ONnd BCeX CTaauin BO3BeOEHMS,
TPaHCNOPTMPOBaHNA, MOHTa>Xa U aKCnayaTaunn KOHCTPYKUWNN.

7.2 BeTOHHbIE KOHCTPYKLUMN HEOBXOANMMO pacCYNTbIBATh:

no npefiefibHbIM COCTOSHUSM MEepPBO rPYMMbl - MO NMPOYHOCTMW C MPOBEPKOIA YCTONYMBOCTU NMOSIOXKEHUS U (POPMbI
KOHCTPYKLMWMN B COOTBETCTBUMN C pasfesiom 8;

no npefesibHbIM COCTOSIHUSIM BTOPOW IFpymnmbl - Mo 06pa3oBaHM0 TPELLMH - B COOTBETCTBUY C pa3aenamu 9 n 10.
Xene3obeToHHbIE U CTanexxene3o0beToOHHbIE KOHCTPYKLUNN CliefyeT PacCHnMThIBaTh:

no npeaesibHbIM COCTOSIHMSIM MEePBOW FPYMMbl - MO MPOYHOCTU C MPOBEPKOM YCTONYMBOCTU MOSOXKEHNS U OPMbI
KOHCTPYKLMMW 1 MO BIHOC/IMBOCTM MNPY MHOMOKPaTHO NMOBTOPSIOLLENCS Harpy3ke B COOTBETCTBUM C pa3fesioM 8;

Nno NpefesibHbIM COCTOSIHUSIM BTOPOW Fpymnmbl - Mo 06pa3oBaHMio TPELLMH B TeX CJlyvasx, Korha rno ycioBusm
HOpPMaJlbHOW 3KCMyaTalnn COOPY>XEHNst He fonyckaeTca nx obpasoBaHue (TPELMHOCTONKNE KOHCTPYKLAW) UK MO
OrpaHNYEeHNIO BENIMYUHBI PACKPBLITUSA TPeLLUNH (HETPELLNHOCTONKME KOHCTPYKLUMM) 1 NOo AedopMaumam B Tex
CNyyasx, Korga BesmynHa nepemMeLeHnin MoXXeT OrpaHMynTb BO3MOXXHOCTb HOPMaslbHOM 3KCMyaTaumm
KOHCTPYKLUMMN MW HAaXOAALWNXCA Ha HEl MEXaHM3MOB B COOTBETCTBMM C pa3aesnom 9.

Mpu NPoeKTUPOBaHUN CTanexene3o06eTOHHbIX KOHCTPYKLWIA AO0NOJIHUTENbHO HEOBX0ANMMO pacCYNTbIBAaTb NPOYHOCTb
MeTaNnnyeckon obaNLOBKN Ha AEACTBME TPAHCMOPTHBIX, MOHTaXHbIX N CTPOUTENbHbIX HAarpy3oK (B COOTBETCTBMUM
CO cneunanbHo pa3paboTaHHbLIMU TEXHUYECKUMUN YCNOBUSAMM) N aHKepOB, obecnevymnBatoLLmx COBMECTHYO paboTy
NINCTOBOM apMaTypbl 1 6eToHa.

7.3 C60pPHO-MOHOJINTHbIE KOHCTPYKLMK, @ TakK)XXe KOHCTPYKLUM C HECYLLEen apMaTypoi HaANeXnT pacCinTbIiBaTh A
OBYX CTaAui paboTbl KOHCTPYKLUK:

0o npuobpeTeHns 6€TOHOM, YI0XKEHHBIM Ha MECTe UCMOJIb30BaHUA KOHCTPYKLUMW, 3aaHHOM NMPOYHOCTM - Ha
nencTene cobCcTBEHHOro Beca 3Toro 6eToHa 1 Apyrnx Harpysok, AeNCTBYIOLWNX Ha JaHHOM 3Tarne Bo3BeAeHus
COOpPY>KEeHUs;

nocne np|/|o6peTeHV|;| 6eToHOM, YNOXEeHHbIM Ha MeCTe UCNO0JIb30BaHNA KOHCTPYKLU WK, 3afaHHoNn MPOYHOCTHU - Ha
Harpysku, ,D,eI7ICTByIOLLI,I/Ie npun akcnayatTaunnm KOHCTPYKUMK, BKJIKOYaA cobCTBEHHbIN BeC.

PacyeT Ha NPOYHOCTb NPOM3BOANTCA Ha pacyeTHbIe Harpy3kKy pa3faesbHo Nno ABYM rpynnam 6e3 cyMMupoBaHuma
YCUJINN N HAaNPSXKEHUN.

7.4 Onqa coopyxeHui | n Il knaccos, 3aaHKepPEeHHbIX B OCHOBaHMe, Hapaay C pacy4eToM KOHCTPYKLUWiA cnenyeT
NPOV3BOANTbL IKCNEPUMEHTasIbHblE NCCefoBaHNA ANS onpefeneHns Hecyllen CnocobHOCTN aHKePHbIX YCTPOWCTB,
penakcaunm Hanps>xeHui B 6eToHe, CKaJlbHOM OCHOBaHUN 1 aHkepax. HeobxoanmMo npeaycMmaTpuBaTb MeponpuUaTUS
Mo 3awmTe aHKepoB OT KOPPO3nW.

Ons npenBapuTebHO HaMNPsXXeHHbIX KOHCTPYKLMA peKOMeHAYeTCs B NPOoeKTe npegycMaTpmMBaTb BO3MOXKHOCTb
MOBTOPHOIo HaTAXEeHUA aHKePOB NN UX 3aMeHbl, a TaK>Xe npoeeneHne KOHTPOJIbHbIX HaGJ'IPOLI,eHVIVI 3a CoCToAHMEM
aHKepoB B beToHe.

7.5 MNpu pacyeTe 3/1eMeHTOB CO0PHbIX KOHCTPYKLNIA Ha YCUAUSA, BO3HMKAtOWME NMpy NoAbeMe, TPAHCMOPTUPOBAHUN 1
MOHTa>ke, Harpy3Ky oT cobCTBEHHOro Beca 3/JieMeHTa c/ielyeT BBOAUTb B pacyeT € KoaddurumneHTamm
OVNHaMUYHOCTN.

7.6 Cnocob oLeHKN NPOYHOCTU U TPELLMHOCTOMKOCTU BETOHHBIX 1 Xene300eTOHHbIX 3JIEMEHTOB (MO YCUAUAM UK MO
Hanps>XeHWsIM) onpeaensieTcst COOTHOLLIEHNEM nX pa3MepoB. B Tabnuvue 19 npuBeneHa knaccudmrkaums 31eMeHToB
1 Ccrnocobbl OLLEHKN HACTYMJIEHUS UX NMpefesibHbIX COCTOSIHUN B 3aBMCMMOCTU OT COOTHOLUEHUS UX Pa3MepoB.

7.7 MNpu npoBepke HecyLen cnocobHOCTU U MPUFOAHOCTU K HOPMaJibHOM SKCMJlyaTaLumn COOPY>XEeHNSI BHYTPEHHME
ycunus (usrmbarowimne n KpyTsilime MOMEeHTbI, HopMaJbHble U nepepesbiBatoLine CUbl), HAaNpPsSXKeHUs, NepeMeLleHuns
W yribl MOBOpOTa CaefyeT onpefensTh, Kak NpaBuiio, C y4eTOM HEeynpyroro noBefeHns KOHCTPYKLUMWIA,



O6yC}'IOBJ'IEHHOFO TpeLLI,I/IHOO6pa3OBaHI/IeM N Non3y4vecTbio 6eToHa, HENMHENHON 3aBUCUMOCTbIO Mexnay
Hanps>XXeHnaMmu u gedopmMalmsamMm MmaTepmalioB, a Takxe C y4eTOM NocsiefoBaTe/IbHOCTU BO3BeAEHUSA N HarpyxeHus

COOpY>XKeHus.

[onyckKaeTcs yCMnS 1 Hanps>KeHUs B CEYEHM X /IEMEHTOB OMNPeAesnaTb B NPeAnosIoKEHNN yIpyron paboThbl
KOHCTPYKLMM B TEX CJIy4asX, KOrfa pacyeT BbINOJHAETCA Ha NpeBapuUTesibHOM CTaann NPOeKTUPOBaHS

COOpYXXeHus.

7.8 Npu onpepeneHnn IMHeRHbIX NepemMeLleHnii U YyrioB NoBopoTa HEO6X0AMMO YHUTLIBAaTh MU3MEHEHWE XKEeCTKOCTHU
ceyeHuit B pesynbTaTe TpewmnHoobpasoBaHms B 6eToHe. YcnoBua TpewmnHoobpasoBaHus cieayeT NPUHNMaTL B

COOTBETCTBMU C pa3fesiom 9.

B cTaTMyecku HeomnpeaenMbIX CTEPXKHEBbLIX KOHCTPYKLMAX, TOHKUX MJNTax U apKax BHYTPEHHWE YCUIINS 1
nepeMeLlLeHus cieayeT onpeaensTe METOAAMM CTPOUTESNIbHON MEXaHUKN C YHEeTOM, KakK NMpaBuiio, Heyrnpyrowm
paboTbl, 06yCNOBIEHHOW N3MEHEHNEM XKECTKOCTU CEYEHUI B pe3ysibTaTe TpewnHoobpa3oBaHus B 6eToHe.

7.9 lMpu oueHKe NPOYHOCTU 1 TDELLI,I/IHOCTOI7IKOCTI/I 3N1eMeHTOB (6asIKN-CTEHKMN, KOHCO/bHbIE CTEHKW, TONCTbIE apkKun n
pr6bl n obbeMHble 3/1eMeHThI) NocegHue onpenendarTca MeTogamMm Teopnn yrnpyrocTtu.

7.10 MpoBepKy MPOYHOCTN U TPELLMHOCTONKOCTU KOPOTKUX BANIOK N KOHCOMIEN, TONCTbIX MJINT U apOK CpefHen
TOJILLWHBI AOMNYCKAeTCHA NPON3BOAMTL KaK MO HAaNPs»XeHUAM, Tak U Mo yCUAMSAM. HanpsiKeHus B pacHeTHbIX
CeYeHMsIX 3/1IeMeHTa onpeaensanTca MeTogaMn Teopumn ynpyrocTtu (cm. 7.7), a yCcunams - No Bein4nHam
paBHOAENCTBYIOLWNX 3MI0P Hanps>xeHnn B cedeHnn: N = D - Z; M = Dz (3gecb D n Z - paBHoAencTByOLLME SMIOP
CKMMAIOLWMX N PacTArMBAIOLWNX HAMPSXXEHWI; Z - N/1€40 Napbl BHYTPEHHUX CU).

7.11 NANTHbIE SNEMEHTbI KOHCO/IbHOI0 TUMa WA onupatowmecs rno AsyM NPOTUBOMOJSIOXKHbIM CTOPOHaM, Harpyska
Mo WwnpunHe KOTOpbIX pacnpenesieHa paBHOMEPHO, paCCHYNTbIBAOTCA MO NPOYHOCTU U TpeLLI,I/IHOCTOI7IKOCTI/I
aHaNOrM4YHO KOHCOJIbHbIM MK 6anoYHbIM 31eMeHTaM. PacyeThbl B 3TOM cnlyHae npom3BoaoAaTCAa onda ydacTkKa MJINThI

€ONHNYHOWN LWNPUHBI.

Tabnvua 19
OTHOLLIEH e pa3MepoB Cnocob oueHKWN HacTyMnaeHns npeaenbHoro
N n.n HavmMeHOBaHMe 371eMeHTa COCTOSIHUSA
3/1eMeHTa
Mo ycuamam | Mo HaMpPS>XEeHUAM
A. BaJsioYHble KOHCTPYKLNK -
1 CTep)XXHEeBOW 3/IeMeHT - )
banka
2 KopoTkasa 6anka + +
3 banka-cTeHka - +
Bb. KOHCO/IbHbIE KOHCTPYKLUW -
4 CTep>XHeBOW 3/1IEMEHT - )
KOHCOJb
5 KopoTkas KOHCOJ1b + +
6 KoHconbHasa cTeHka - +
B. MANTHbIE KOHCTPYKLUNY -
7 TOHKada nauTa + -
8 ToncTtas nauTa + +
9 Ob6bEMHbLIN 351EMEHT - +
. ApOYHbIe U KOJIbLEBbIE KOHCTPYKLUN
10 TOHKasa apka, KoJsbLO -
11 ApKa, KOJbLLO cpeaHen +
TONLLUHBI
12 ToncTas apka, KoJibLO - +
MpumeyaHune - B Tabnuue npuHATLI cnegyowmne obosHavyeHus:l - onvHa (nponet) 6ankm nnm KoHconm;b n h -
COOTBETCTBEHHO LUMPUHA U BbICOTa MONEPEYHOr0 CeYeHNS 31eMEHTa;a - AJINHA MeHbLUIEN CTOPOHbI NANTLI;t -
TOJILLMHA apKn, CTEHKW KONbLa;R - pagnyc 0CeBOr MMHUN apKKn, KoJibLia.

7.12 BeninHy NpoTUBOLABEHMSA BOAbI B PAaCYeTHbIX CEYEHUAX 3/IEMEHTOB ClleayeT onpefeNisiTe C y4eTOM YCI0BUNA
paboTbl KOHCTPYKLNIA B 3KCMyaTaLMOHHBIN MEPUOL, @ TakXXe C Y4eTOM KOHCTPYKTUBHbIX U TEXHOJIOM MYECKNX

MeponpuaTUn, yKasaHHbIX B 4.7.

B 351eMeHTax MaCcCUBHbIX HaMOPHbIX 6ETOHHbIX U XKene306eTOHHbIX KOHCTPYKUUIA FrMAPOTEXHUYECKNX COOPYKEHWUN
MpoTMBOAABJIEHNE BOAbl HEOH6XOOMMO Yy4YNThIBaTbh Kak 06beMHYyto cuny n onpenenatb rno CM 40.13330.

B cTep>XHeBbIX N MAUTHBIX 3/IeMeHTax NPoTUBoAaBAEeHME BOAbl ClieflyeT yYnuTbiBaTbh KaK pacTArMBatoLLyo cuiy,
NMPUNOXXEeHHYI0 B paCcCMaTpuBaeMOM paCH4eTHOM CcevYeHUn, npn 3sTom 06beMHbI BeC MaTepuhana NpMHMMaeTCca 6e3

y4yeTa B3BellnBaHNA.

rlpOTI/IBO,D,aBﬂeHI/Ie BOAbl CneayeT y4nTbiBaTb KaK Mpu pacyeTe CeyeHuin, coBnaatoumx Co Weamm 6eTOHI/IpOBaHVIﬂ,

TaK U MOHOJINTHbBIX CEYEHUN.

7.13 Ycnnue npoTUBOAABJIEHNA B PaCHETHbIX CEHEHNAX HAMOPHbLIX CTEPXXHEBDLIX, MJINTHbLIX, apPO4YHbIX N KOJIbLLEBbLIX



3/IeMEHTOB c/iefyeT NPUHUMaTb PaBHbLIM MNJIOLWAAM 3M0Pbl HANPSXKEHNN, 06yCNoBNEeHHbIX BO3AEACTBUEM
npoTmuBoOaBJiEHUA. YKa3aHHble Hanpsa>XXeHuna B OTAeJIbHbIX TOYKaX ce4eHUsd NpuHUMatoTCAa paBHbIMK , A€ P -
WHTEHCMBHOCTb MMAPOCTaTUYECKOro AaBneHuns, - KoahpdpunumeHT ahpekTUBHONM NaoLaanm NpoTUBOLAABAEHNS B
beToHe.

onsa TpeLLI,VIHOCTOIZKVIX 3JIEMEHTOB CnenyeT NpuHMMaTb JIMHENHbIN 3aKOH N3MEHEHNA NHTEHCUBHOCTH
rmopocTaTn4eCcKoro gaBneHma oAbl OT BEJINYUHBI aB/1E€HNA Ha HaI'IOpHOI7I (BerOBOI7I) rpaHn 00 BEJINYUHDBI
[aBJIEHMS HA HU30BON rpaHn.

[N HETPELLNHOCTOMKNX 3JIEMEHTOB JINHENHbIV 3aKOH M3MEHEHWS TMAPOCTAaTUYECKOro AaBNeHuns cnenyeT
NPUHMMaTb TOMbKO B NpeAesax CXaTol 30Hbl ceYeHus. B npepenax TpewmH NpuHUMaeTCcs paBHOMEPHOE flaB/eHune,
onpenensiemoe 3arnybieHMeM TpeLLnH NoL ypoBEeHb BOAbI.

KoathdurumeHTbl 3hheKTBHOM NoWaan NpoTuBoAaBAeHUS 418 coopyxeHui | n Il knaccos cnepnyeT onpenensaTb Ha
OCHOBaHWWN 3KCNepuMeHTalIbHbIX UCCEeL0BHUN C y4eTOM NPOTUBOMMIbTPALMOHHbBIX YCTPONCTB.

Mpy OTCYTCTBUN AaHHbLIX SKCMepUMeHTaIbHbIX nccnenoBaHUi B ceveHnax nsrmnbaemoix, BHELEHTPEHHO CXXaTbIX
BHELUEHTPEHHO PaCTAHYTbIX 31EMEHTOB A0MNYCKaeTCA NpMHUMaTb cnegyoume 3Ha4YeHnA .

1,0 - B pacTAHYTOWN 30HE CeYEeHUNN N B 30He PacnpoCTPaHeHUs TpeLmH;
0 - B C)KaTOW 30He CeYeHMUin 3/1IeMEeHTOB.

BbicoTa C)XaToi 30Hbl 6eTOHa onpeaenseTcs NCXO0Aa U3 TMNoTe3bl MIOCKUX CeYeHUn. B HeTpeLMHOCTONKNX
s3nemeHTax paboTa pacTaHyTOro 6eToHa He yYMTbIBaeTCs, a hopMa 3Mopbl Hanps>XxeHun 6eToHa B CKaTon 30He
cevyeHuns NPUHNMAETCS TPEeYroJibHOMN.

Bua Hanpsi)KeHHOro COCTOSIHUSA CeYEHUs MPY onpeneneHnm AoNOJHUTENbHbLIX Hanps>XKeHUn ycTaHaBAMBaeTCs
NCXOAs U3 TMMnoTe3bl MJOCKMX CEYEHN NpU AeNCTBMY BCEX HArpy3oK 6e3 yyeTa Ccuiibl MPOTUBOLABIEHMS.

7.14 TMpw pacyeTe 371eMeHTOB 6eTOHHbIX N »Xes1e306€TOHHbIX KOHCTPYKLMA TMAPOTEXHNYECKMX COOPYXKEHWNI
[onyckaeTcs npu cneunasbHOM 060CHOBaHUM y4nTbIBaTb AOMNOJHUTENbHbIE CBA3U CTPOMTESIbHOr0 Nepnoaa,
HOCSLLMe NOCTOSAHHBIN XapaKTep (3CTakafbl, Na3oBble KOHCTPYKLUMU, Banku NogKPaHOBLIX NyTeN, AOMOJHUTENbHANA
apMmaTypa Ans npoussoactsea paboT u T.M.).

7.15 PacyeTbl 3/1eMeHTOB 6E€TOHHbIX 1 XKeNie306eTOHHbIX KOHCTPYKLUNA, MOANEXALUUX YCUIIEHNIO, NMPU UX PEMOHTE
UM PEKOHCTPYKLUMW, CneayeT NPOBOANTL C yYEeTOM (PaKTUYECKUX KJlaccoB BeToHa, HanpsikeHnin B 6eToHe n
apMaType, UMEeBLUMX MECTO K MOMEHTY Hayasla PEKOHCTPYKLUM, U AMarpamMm AedopMnpoBaHms beToHa 1 apMaTypbl.

7.16 lNMpun NpOEKTUPOBaHNN TMAPOTEXHNYECKMNX COOPY)XKEHUI PaCHeTbl, KOTOPbIE HE perlaMeHTUPOBaHbI
HacCTOALWMMN HOPMaMK (pacyeTbl NpeaBapuUTesIbHO HaNpPSXXEHHbIX KOHCTPYKLNUIA, pacyeT ceyeHun B obLiem cnyyae,
B TOM YMCNe pacyeT Ha KOCOEe BHELIEHTPEHHOe CXXaTue N KOCoM U3rnb, pacyeT KOPOTKMX KOHCONEN, pacyeT Ha
npoAas/iMBaHME N OTPbIB, PacyeT 3akNafHbIX AeTanen n op.), peKOMeHAyeTCsa BbINOJHATL MO0 YKa3aHuaM
OEeNCTBYOLWMNX HOPMATUBHbIX AOKYMEHTOB. [1pn 3ToM Heo6X0AUMO yYnTbIBaTb KOIMMULMEHTHI, MPUHATHLIE B
HacCTOALMX HOPMaX.

7.17 PacyeT 3/IEMEHTOB KOHCTPYKLUIA Ha BbIHOC/IMBOCTb HEOBX0AMMO NPOM3BOAUTL NPUW YMCIE LUNKI0B N3MEHEHUS
Harpy3ku 1 6onee 3a BeCb PAaCHETHbIN CPOK IKCMJIyaTauMny COOPYXKEeHUs (Hanpumep, NPOTOYHbIE YacTu
rmapoarperatos, BOAOCOPOCH!, MAUTLI BOA06OS, NoAreHepaTOpPHbIE KOHCTPYKLUWK U Ap.).

8 PacyeTbl 31eMeHTOB 6E€TOHHbIX U XXene306eTOHHbIX KOHCprKLI,I/II7I Ha
MPOYHOCTb U BbIHOCJ/INBOCTb

PacuyeT 6€TOHHbIX 3/IEMEHTOB Ha MPO4YHOCTb

8.1 PacyeT NMPoOYHOCTU 3JIEMEHTOB, YCJIOBUS, HAaCTYyMNeHns nNpefesibHbIX COCTOSHUN KOTOPbIX Bblpa)kaloTcs Yyepes
ycunusa (Tabnuua 19), cnenyeT Npon3BOANTb A8 CEHEHUNA, HOPMaJibHbIX K UX MPOAO0JIbHOM OCK, B COOTBETCTBUM C
yKa3aHUsMN aHHOro nogpasgena.

PacyeTbl MPOYHOCTY I/IEMEHTOB, B KOTOPbIX YC/I0BUA HAaCTYyMJeHUsa npenesibHoOro COCTOSHNA He MOryT BbIThb
Bblpa>KeHbl Yepe3 yCMAns B Ce4eHUaX, ciegyeT BbINOHATL A5 NoWafoK AeACTBUSA F1aBHbIX HaNpsXXKeHUn
(Tabnmua 19) B COOTBETCTBUM C YKa3aHMUAMN AaHHOrO noapasaena.

8.2 BHELeHTPEHHO CXKaTbl€ 3JIEMEHTbI, B KOTOPbIX MO YC/0BMSIM 3KCMJlyaTauum fonyckaeTcsi obpa3oBaHue TpeLLnH,
paccuynTbiBatoTCs 63 yyeTa CoOnpoTuBIEHNS HeToHa PacTSHYTOM 30HbI CEYEHUS.

Bce nsrnbaembie anemMeHThl, a Takxe BHEUEHTPEHHO CXKaTbl€ 3JIEMEHTbI, B KOTOPbLIX MO YCNOBUAM 3KCMJlyaTalun He
AonyckKaeTcs o6pasoBaHv|e TPEeLWWH, paCcCH4NTbIBAOTCA C y4eTOM ConpoTuBneHnA beToHa pPacCTAXKEHUIO.

8.3 BeTOHHble KOHCTPYKLUK, MPOYHOCTb KOTOPbLIX ONpeaesnsieTcsl MPOYHOCThI0 6eToOHa PacTsSHYTOW 30Hbl CeYEHUS,
[OMYyCKaeTCcs NPUMEHATb B TOM CJlyvae, ecsiv obpa3oBaHme TPELLUNH B HUX HE MPUBOAUT K pa3pyLUEHNIO, K
HefonyCTUMbIM AedopMaLMSM NN K HAPYLUEHUIO BOOOHENPOHMLLAEMOCTU KOHCTPYKLUMA. MNpu 3TOM A0JKHA ObITh
npoBefeHa NpPoBepKa TPELUMHOCTONKOCTM 3IEMEHTOB TaKNX KOHCTPYKLNA C YHETOM TEMMEPaTypPHO-BJIAaXKHOCTHbIX
BO3[ENCTBMIA B COOTBETCTBUMN C TpeboBaHuaMU pa3sgena 10.



8.4 PacyeT 6eTOHHbIX Nn3rnbaemMbix 3/1IeMEHTOB CUMMMETPUYHbLIX OTHOCUTENIbHO MJIOCKOCTU OEACTBUA Harpy3Ku,
yCNOBWUS, HAaCTyNJeHNA NpeaesbHOro COCTOAHMSA KOTOPbIX Bblpa)katoTca Yyepes ycunms, Heobxoommo NnpomsBoanTb
rno popmyne

, (22)
roe - KosgduumneHTbl, NpuHMMaemble no CI 58.13330;

- KO3(h(PUUMEHT yCNoBUin paboTbl COOPY>XXEHUS, MPUHMMAEMBIA MO CTPOUTE/IbHBIM HOPMaM 1 NpaBuiam Ha
NPOEKTMPOBaHNe OTAESbHbLIX BUAOB MMAPOTEXHNYECKMX COOPYXKEHWIA;

- KOa(hhnuMeHThl ycnoBuin paboTel 6€ToHa, NpuHMMaeMble nNo Tabauue 5;
- pacyeTHOe conpoTumBaeHue 6eToHa Ha pacTaXKeHue;

- MOMEHT COMPOTUBNEHNA AN PACTAHYTON rpaHn cevyeHuns, onpeaensieMblin B NPeanosioXKeHnn yrnpyron paboTbl
beToHa.

8.5 BHeLeHTPEHHO CXXaTble 3JIEMeHTbl 6€TOHHbIX KOHCTPYKLU WA, CUMMETPUYHbIE OTHOCUTENIbHO AEeNCTBUS Harpysku,
YCJI0BUS HACTYMNIEHUSA NPefesibHOr0 COCTOSIHMSI KOTOPbIX BbIPaXKaloTCs Yepes ycunus, ciefyeT paccinTbiBaTh B
npeanosioXXeHun ynpyron paboTsl 6eToHa (PUCYHOK 1) 13 YC/I0BUS OrpaHNYeHNs BEJINYMHBI KPAaeBbIX CKUMAKOLUX U
PacTArMBaOLWNX HAMPSHXKEHUN MO CIeAYLWMM (OPMYJiaM.

Mpu pacyeTe 6e3 yyeTa conpoTueneHns 6eToHa pacTAHYTON 30HbI:
. (23)
rae - KpaeBoe CKMMatoLlee HanpsXxeHue;
- KO3 PUUNEHT, YHUTbIBAKOLWMNNA BAUSHNE TMOKOCTN 3/1€eMEHTOB U NpUHMMaeMbln o Tabnuue 20;

- pac4yeTHOEe conpoTmBIieHNEe beToHa Ha cxaTue.

Tabnuua 20
A5 cedeHns NMpAMOoYrosibHOM QopPMbl HHZ‘MC;;::S;q:%%“;%opn;;w KosdppumuneHT
[o4 o 14 1,0
4 14 0,98
6 21 0,96
8 28 0,91
10 35 0,86

ﬂleMeanme - Obo3Ha4vyeHus, NMPUHATHLIE B Tabnnue: - pacyeTHada OJIHa 3J1IEMEHTa, b - HanmMeHbLINA pa3mMmep
npPAMOYroJibHOro ce4eHusa; r - HauMeHbLInN pagonyc nHepunmm ceveHuns.
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a — Ge3 yueTa CONPOTHUBICHNA GeTOHA PACTAHYTOH 30HE;
6 — ¢ YJ4ETOM CONPOTUBIEHNS GETOHA PAaCTAHYTOH 30HE
Pucynox 1 - Cxema ycniuii ¥ 3110pa HANPsikeHUH B CEYEHHH, HOPMAJLHOM
K TPOJ0JIbHOI 0CH BHELIEHTPEHHO CXKATOro GETOHHOI0 31eMeHTA



MpsMOYrosibHble CEY4EHNA PacCHUTbLIBaOTCSA Mo hopmyne
, (24)

roe F = bh - nnowapb nonepeyHoOro ce4eHns 3N1IEMEHTA;

- OTHOCUTENbHbIN 3KCLEHTPUCUTET NPUSIOXKEHUNSA HAarpy3Ku.

Mpwn pacyeTe C y4eToM CcOoNpoTUBEHUs BeTOHa pacTAHYTOWN 30HbI:
, (25)

rae - MOMeHT CONPOTMB/IEHNS ANA PAaCTAHYTON rpaHn cevyeHus, onpeaensemMblii B NpeanosoXeHnm ynpyrom paboTsl
6eToHa;

Mo opmyne (25) cnepgyeT pacCHNTbIBaTb TakXXe BHELEHTPEHHO CKaTble 6eTOHHbIE 3/1EMEHTbI C O4HO3HAYHOMN
3MIOPON HaMpPsXXeHU Nnpu .

8.6 Mpu pacyeTe rnbkmx GETOHHbIX 3/IEMEHTOB NPU NN CNIEAYET YYUTLIBATh BAUSAHNE AJNTESIbHOMO AENCTBUS
Harpyskun Ha HecyLy CrMoCOBHOCTb KOHCTPYKLMN B COOTBETCTBUM C TPEOOBAHMAMMN OENCTBYIOWNX HOPMATUBHbIX
[OKYMEHTOB C BBEEHNEM PACYETHbIX KOIPPULNEHTOB, MPUHSATLIX B HACTOSLLUX HOPMaX.

8.7 B anemeHTax NpAMOYrosibHOro Ce4eHus, paccymTbiBaeMblx No opmyne (24), 3Ha4eHne aKCLeHTpMucnuTeTa
pacyeTHOro yCuans OTHOCUTENbHO LIeHTPa TAXKEeCTU CeYeHNs He A0/KHO npeBbiwaTh 0,3 h npyM 0CHOBHOM
coYeTaHUM Harpy3oK 1 npm ocobom coyeTaHMN Harpy3oK, He BKJIOYAOLWEM CeNCcMmYeckmne sosgenctems, n 0,325 h -
npv ocobom coYeTaHUM Harpy3ok, BKJOYaOLLEM CeicMUYeCcKe BO3OENCTBUS.

BHeLEeHTPEHHO CKaTble BETOHHbIE 3/IeMEHTbI NPKX (UK ) OO0/KHbI NPOBEPSATLCS MO YCJ0BUIO HEAOMNYLLEHUS
06pa30BaHMS NPOAOJIbHbLIX TPELLUH OTKONA:

. (26)
roe - pactarmparwoulee Hanpsa>xeHue, D,EIZCTByIOLLI,ee Nno NpoAoJibHbIM NMaoWagkaM Ha rpaHuue C>KaTOMN 30HHbI.

PaCTﬂFI/IBarOLLI,VIe Hanpsa>XeHnsa , a TakXXe BbICOTa 30Hbl , B Npenesiax KOT0p0I7I OHU ,D,eI7ICTBy}OT, onpenendarTca B
obLiem cnyyae pacyeToM No MeToAy KOHEeYHbIX 3JleMeHToB (MK2).

[Ona anemMeHTOB, N3roTOBJIEHHbIX U3 BeTOHa kiacca B20 un Bbiwe, NMPoOBEPKY MO yC/NoBUIO HeaonyLweHnA 06pa3OBaHV|9|
NPOAOJIbHbLIX TPELWNH OTKOJIa MO>XXHO HEe AeJlaTb, €CJ/1 BbINOJIHAETCA yC/10BUNE:

, (27)
roe.

8.8 BeToHHble n3rnbaemble U BHELLEHTPEHHO CXKaTbl€ 3JIEMEHTbI, YCJIOBUS HACTYMJIEHMS NMpefesibHbIX COCTOAHWUINA
KOTOPbIX BbIPAXXKAOTCS Yepes ycunaus, B cjlydae AeNCTBMS B PACHETHbIX CEYEHUSAX 3HAUYUTESNIbHbIX MOMNepPeyHbIX CUI
crieflyeT NpoBepATb MO NMPOYHOCTU HAKJIOHHbIX CEYEHUI N3 YCJI0BUA:

, (28)
roe;
- FNTAaBHOE pacTArvBatpLlee Hanps>XXeHue B 6eToHe, AelncTBYyoLEee MO HAKJIOHHbBIM MJIOWaaKaMm.

[NaBHble PacTArMBaloLLME HaMPS)KEHUA onpenensaoTCa Ha YPOBHE HENTPAsIbHOM OCU, Ha YPOBHE LIEHTPA TAXECTH
CeyYeHMs, a TakXKe B MecTax pe3koro M3MeHeHUs LUIMPUHbI CeYEeHMs, YTO XapaKTepHO /15 TaBPOBbIX, ABYTAaBPOBbLIX,
KPECTOBbIX, KOPOBYATLIX U APYrUX CEYEHUI.

INaBHble pacTArMBalLLMe N CKMMaloLMe Hanps>keHUs B 6eToHe BbIYUCNAIOTCS No hopMyne
, (29)

roe n - HopMaJibHble Hanpa>XeHn4 B 6eToHe Ha naowaakax, nepneHonkKynAapHbIX COOTBETCTBEHHO I'IpOJJ,OJ'IbHOIZ n
napanneanoPl I'IpOJJ,OJ'IbHOVI OCW 3/1eMEHTa;

- KaCaTeNlbHble HanpAaXeHnsa B 6eToHe.

Hanps>xeHnsa , n onpenensioTcs B NpeanosoXXeHnn ynpyron pabotbl 6eToHa. Hanps)xeHna 1 NoaAcTaBAAOTCA B
dhopmyny (29) co 3HakoM "nawCc", ecam OHU pacTArmBaroLLme, N CO 3HAKOM "MUHYC" - eC/in CXUMatowme.

[ns 31eMeHTOB C NepeMeHHON BbICOTOMN CeYEHUS KacaTesibHble HaNpshKeHUs cieayeT onpefensTe No Teopun
ynpyroctu nnm MK3. Mpu 3Ha4YeHWSIX yrfia Hak/oHa O4HOWM FpaHn Mo OTHOLWEHWIO K Apyroi Ao 30° gonyckaeTtcs
onpepensaTb no popmyne

. (30)



roey - pacCctoaHue ot FOpI/I3OHTaIIbHOI7I (BepTMKaJ’IbHOVI) rpaHn anemMeHTa 00 TOYKN, B KOTOpOVI onpenenarTca
3Ha4eHnAa KacaTesibHbIX Hal'lpﬂ)KeHVII7I;

- CTaTUY4eCKUA MOMEHT YaCTW CeYEeHUs, OrPaHNYEHHON FOPU30HTaNbIO (BEPTUKASbIO) HA PACCTOSHUN Y OT
ropuM30HTasIbHOM (BEPTUKabHOWN) FPpaHu.

Mpu onpeaeneHnn Kosp@uLUMeHTa BbICOTa PACTAHYTON 30HbI CEYEHUS HAXOAUTCS MO 3Mope HaNpPsXXeHW B
MAOCKOCTY AEACTBUS MNaBHbIX PACTAMMBAIOLMX HAMPSXKEHNA. ECM KacaTeNbHble HanpsiXXeHUs B nornepeyHom
CeYEeHMM 3/1IeMEeHTa Bbi3BaHbl TONIbKO AENCTBUEM MepepesbiBaloLLei CUilbl, clelyeT NpUHMMaTL (TO ecThb ).

8.9 beTOHHbIe 3JIeMeHThbI, YC0BUS HACTYMJIeHNs npefeslbHbIX COCTOAHNN KOTOPbIX BblpaXkalTCs Yepes
Hanps>XeHwus, cnefyeT PacCYUTbIBaTb U3 YC/I0BUA OFPaHNYEHNA BENNYUH M1aBHbIX PacTArMBAlOWMX U r1aBHbIX
CKMMaoLWMX Hanpsi>XeHnn. NpoeBepka NPOYHOCTM MO rJ1aBHbIM PACTArMBaOLWMM HaNPsXXeHWUSAM MPon3BoaMTCS Mo
dopmyne (30). NMpoBepKy NPOYHOCTU MO rAaBHbIM CXUMAKOLLMM HaMPsXXeHWAM ciaenyeT BbiNosHATE N0 opMyne

, (31)

roe.
PacuyeT )xene3obeToHHbLIX 3JIeMeHTOB Ha MPO4YHOCTb

8.10 PacyeT NpOYHOCTM Kene300eTOHHbIX 3/IEMEHTOB, YC/IOBUSA HAaCTYMNJIeHUS NpeAesibHbIX COCTOSIHUIA KOTOPbIX
BblpaXkaloTcs yepes ycunmsa (cM. Tabnumuy 19), HagneXxuT Npon3BoanNTb 01 CEHEHUN, HOPMaJIbHbIX K UX
MPOAOJIbHOM OCU, @ TaKXKe OJ151 HAKJIOHHbIX K OCK cevyeHnn Hanbosniee onacHOro HamnpaBJIeHNS B COOTBETCTBUM C
yKa3aHuUaMM 0aHHOro nogpasgena.

I'Ipvl HaJIM4nnm KpyTAawnx MOMEHTOB CJieayeT NpPOBEPUTDb NMPOYHOCTb ceyeHun, OrpaHN4YEHHbIX B paCTHHyTOI7I 30HE
chpaanon TDELLI,VIHOVI Hanbosiee oNacHOro N3 BO3MOXHbIX Hal'lpaBJ'IEHVIVI.

Kpome Toro, cnefyeT Npon3BoAMTb pacyeT 3JIeMEHTOB Ha MeCcTHOe LeNCTBMe Harpy3ku (CMaTue, NpoAaBanBaHue,
OTpbIB).

Pacyer MPOYHOCTHN Kene3o0b6eToHHbIX 3JIEMEHTOB, B KOTOPbIX YCJZIOBUA HACTyMNJIeHNA npeaesibHbiX COCTOSAHUNN He
MOoryT 6bITb Bblpa>XeHbl Hepe3 ycunnnma B ce4eHndax, cneayetT BbINOJIHATL ON14 NJiolwanoK DENCTBUSA FNaBHbIX
pacTArnBakoLLNX Hanmeean?l B 6eTOHEe B COOTBETCTBUU C YKa3aHnamMmm gaHHOro nogpasnena.

8.11 lMpepenbHble YCUINA B CE4EHUU, HOPMaJIbHOM K npon.oan0|7| OCKn 3NneMeHTa, cnefayeT onpenendaTtb, NCxons 3
cnenywuwmnx npennochblyioK:

conpoTumBlieHNne beToHa PacTAXKEeHUIO NPUHUMaETCA PpaBHbIM HYJIO;

conpoTumB/ieHNEe BETOHa CKaTUIo NPeACTaBAAETCA HANPSHXKEHNAMU, PaBHbIMY , pacrpenesieHHbIMU PaBHOMEPHO Mo
C>KaTol 30He 6eToHa;

pacTsArneapoLiMe Hanps>KeHWs B apMaType NpuHUMatoTCcs He 6onee pacieTHOro CONPOTUBJIEHUA PACTXKEHUIO (A1
CTep>XHEeBOW apMaTypbl) 1 (018 INCTOBOW apMaTypbl);

COKUMatlwmne Hanpsa>XeHnsa B apMaTtype NpuHNMMaloTca He 6onee Pac4eTHOro CoOrnpoTuBNEHUA CXaTUO U ;

Nnpu yCTaHOBKE B CEYEHUUN 3JIEMEHTA apMaTypbl Pa3HbIX BULOB U KAcCOB ee BBOASAT B pacyeT NPOYHOCTU C
COOTBETCTBYHOLLMMU PACHETHBLIMU COMPOTUBIIEHNAMMU.

I'Ipleeanl/le - ﬂ,OI'IYCKaETCFI MaCCUBHbIE 3JIEMEHTDbI, BbICOTa NonepevyHoro ce4eHma KOTopbIX npeBbiLLaeT 1,5m,
pPacCHNTbIBaTb B NMpeanosoXXeHnn Tpeyroanon 3MNKOPbI Hal'lpFI)KEHI/IVI B 6eTOHe C)KaToW 30HbI.

8.12 PacyeT ce4eHuUI, HOpMaJibHbIX K MPOAOJIbHOM OCK 3/IeMEHTa, KOr4a BHELUHASA cuia SENCTBYET B NJIOCKOCTM OCK
CUMMETPUN CEYEHMS N apMaTypa COCpenoToYeHa Y NePNEHANKYNAPHbBIX K YKa3aHHOW NJIOCKOCTW rpaHen 3/eMeHTa,
HGO6XOJJ.VIMO npon3soanTb B 3aBUCUMOCTUN OT COOTHOLWUEHNA MeXay OTHOCUTENIbHOW BbLICOTON CXXaToW 30HbI 6eToHa 1
OTHOCWUTEJIbHOW BbICOTOW C>XaTol 30Hbl 6eTOHa , NpPM KOTOPOW NpefesibHoe COCTOSAHNE HAacTynaeT 04HOBPEMEHHO C
OOCTUXKEeHMEeM B pacTAHYTOM apMaType Hanps>XeHns, paBHOro pacy4eTHOMY COMPOTUBJIEHUIO C Y4ETOM
COOTBETCTBYHOLUNX KOIPDPULUNEHTOB yCN0BUIA paboTbl apMaTypbl. OTHOCUTENIbHAsA BbICOTa C>KaTOW 30HbI
onpenensaeTca N3 COoOTBeETCTBYHOLWNX yCJ‘IOBVII?I PaBHOBECUA 3/1EMEHTa NoA ,D,eVICTBVIeM CNCTEMbI BHELWHUX N
BHYTPEHHMX CUJI.

N3rnbaemblie n BHELLEHTPEHHO pacTAHYThle C 60NbLINM 3KCLEHTPUCUTETOM XKesle306eTOoHHbIe 3N1eMeHThbI, Kak
NpaBwo, OO/KHbI YAOBETBOPATb YC/0BUIO . N5 31€MEeHTOB, CUMMETPUYHbLIX OTHOCUTE/IbHO MJIOCKOCTU AENCTBUS
MOMeHTa N HOPMaJIbHOW CWJ1bl, aPMUPOBaHHbLIX HEHaNPAraeMon apMaTypou, rpaHNYHbIe 3Ha4YEHUS HaOJIeXUT
npvHUMaTb No Tabauue 21, a apMUPOBaHHbLIX HAaNpPsAraemMom apMaTypon - N0 AEeNCTBYIOWNM HOPMATUBHbBIM
OOKYMEHTaM.

Tabnuua 21

paHnYHbIe 3HaYeHUS NpK Knacce 6eToHa

B17,5 n Huxe|oT B20 oo B30|B35 u Bhille
A-l 0,70 0,65 0,60

A-ll, A-11l, Bp-I 0,65 0,60 0,50

Knacc apmaTypbl




8.13 Ec/v BbICOTa C)KaToW 30HbLI 6eToHa, onpeaeneHHas 6e3 yyeTa CKaTol apMaTypbl MeHbLUe 2a', TO COKaTylo
apMaTypy B pacyeTe c/efyeT He YYUTbIBaTb.

8.14 N3rnbaemble cTanexenesobeToHHble (kene3obeToHHble) a/1eMeHTbl U3 6eToHa Knacca B30 n Huxe,
CUMMETPUYHOIr0 OTHOCUTESIbHO BEPTMKAIbLHOM OCU MOMNEPEYHOro Ce4YeHMs (PUCYHOK 2), MpU A0JKHbI YO0B/IETBOPSATH
cneayulemy yCioBMiO NPOYHOCTU:

. (32)

Mpu 3TOM NONOXEHNEe HENTPasIbHOW OCK onpeaenseTcs U3 ycnoBus:
. (33)

B dopmynax (32) u (33)

- pacyeTHbIe COMPOTUBJIEHNS COOTBETCTBEHHO PACTSAHYTON U CXXAaTON CTEP)KHEBOW apMaTypbl, PaCTAHYTON U CXKaToM
JINCTOBOW apMaTypbl;

- naowanb NonepevyHoro ce4yeHns COOTBETCTBEHHO CXKaTOM 30HbI 6eToHa, pacTAHYTOM N CKAaTOW CTEepXKHEBOW
apMaTypbl, PaCTAHYTON 1 CKaToOW NNCTOBOW apMaTypbl;

- CTaTUYeCKME MOMEHTHI MoWaan NoNepeyHoro Ce4eHNA COOTBETCTBEHHO CXKATOM 30HbLI 6eToHa, CkaTon

CTEP>XHEBOW N INCTOBOM apMaTypbl OTHOCUTENBHO TOYKM NPUNOXKXEHUA PABHOAENCTBYOLLEN YCUNNIA B pacTAHYTOM
CTEepP>XHEBOW N JINCTOBOW apMaType.

A;

4

Pucynox 2 — Cxema ycunuit u 3n10pa HANPSUKEHHHA B CeYeHMHU, HOPMATLHOM
K NPOROILHOI 0CH M3rnéaemMoro xeye300eTOHHOTO HJIeMEHTA,
MpH pacyere ero 1o NPOYHOCTH

PacyeTHble conpoTusneHns NncToBon apMaTypbl onpenenanTca no ,EI,EI7ICTByPOLLI,I/IM HOPMATMBHbIM OOKYMEHTaM.

Ona anemMeHTOB NPAMOYIrOJIbHOIO Ce4YeHus

roe hmnb - cooTBeTCTBEHHO BbICOTa U LMpUHa nonepe4vyHoro ce4eHnma anemMeHTa,

a, @' - paccTosiHNE OT PaBHOAENCTBYIOLLEA YCUINA COOTBETCTBEHHO B PACTAHYTON U CXKAToW CTep>XXHEBOW apMaType
0 6anxKaien rpaHn 6eTOHHOro ceyveHus;

- TOJIWMHA COOTBETCTBEHHO PACTAHYTOM M CKaToOW NMCTOBON apMaTypbl;
- paboyas BbICOTa cevyeHus.

MonoXKeHne TOYKMN NPUNoXKEHUs PaBHOAENCTBYIOLLEA YCUINA B PACTAHYTOWN CTEPXXHEBOW U INCTOBO apMaType
(prCyHOK 2) onpeaenseTcs U3 ycnosus

. (34)

Mpy OTCYTCTBUM B paCCMaTPUBAEMON KOHCTPYKLIUM KaKoro-nnbo afieMeHTa apMmMpoBaHus (CxaTon JINCTOBOM U
CTep>XHEeBOW apMaTypbl, PacTAHYTOM IMCTOBON apMaTypbl) B hopmynax (32) u (33) cneayeT NpMHMMaTb PaBHbIMA
HYJIl0 COOTBETCTBYOLLMNE 3TUM 3/IEMEHTaM apMUPOBaHUA reoMeTprnYecKme XapakTepUCTUKIM CeYeHNs.

Ons )xene306eTOoHHbIX (HE UMeLWMX NMCTOBOW apMaTypbl) 3JIEMEHTOB NPSIMOYIOJ/IbHOMO cevyeHuns ycnosus (32) u
(33) npuHMMatoT BMA:

; (35)



. (36)

MpoBepKy NPOYHOCTU CTasiexxene306eToHHbIX (XKene306eToHHbIX) 3/1IeMeHTOoB 13 6eToHa knacca B30 n Huxe npu
[onycKaeTcsa npom3BoanTb No hopmynam (34)-(38), npuHnmas .

I'IpOBepKy MPOYHOCTKN »Kene3obeToHHbIX 31eMeHTOB 13 6eToHa KJacca Bbile B30 cnenyetT npom3sBognTb C YH4E€TOM
pac4eTHbIX KOBqJCpVILI,I/IEHTOB, MPUHATbLIX B HAaCTOALLNX NMpaBuiax.

8.15 BHeLleHTPeHHO CxxaTble cTasiexxene306eToHHbIe (XKene306eToHHbIe) 31eMeHThl U3 6eToHa B30 1 Huxe
CMMMETPMYHOr0 OTHOCUTE/bHO BEPTUKAIBHON OCKU NMOMepeYyHoro cedeHns (PUCYHOK 3) [0JIXKHbI 0TBEYaTh
c/ieflyloUeMy yC0BMIO MPOYHOCTH:

, (37)

roe e - S3KCLEHTPUCUTET NPUJIOXKEHNSA BHELIHEN NPOAOJIBHON CUJIbl OTHOCUTENIBHO TOYKU MPUNOXKEHMNS
paBHOOENCTBYIOLLEN YCUNIN B pacTAHYTON apMaType.

I'Ipm 3TOM MoJZ1Io>XKeHune He|7|Tpaan0|71 oCun onpepenaeTca:
rnpv 13 ycnosus:

; (38)
npwv 13 ycaoBus:

, (39)

roe n - Hanps>XXeHns COOTBETCTBEHHO B PAaCTAHYTOW CTEP>KHEBOW M IMCTOBOMN apMaType, onpenensemMole no
dopmynam:

. (40)
. (41)
Ona snemMeHTOB NPSAMOYIrOJIbHOMO Ce4YeHUs:

Mpy OTCYTCTBUM B pacCMaTPUBAEMOWN KOHCTPYKLNM KaKoro-nnbo afieMeHTa apMMpoBaHus (CKaTol INCTOBOM U
CTep>XHEeBOW apMaTypbl, paCTAHYTON INCTOBOM apMaTypbl) B popMynax (37)-(39) chegyeT NpuHMMaTb paBHbIMU
HYJ110 COOTBETCTBYIIOLLME 3TUM 3JIEMEHTAM apMUPOBAHUA FreOMEeTPUYECKME XapaKTEePUCTUKIN NOMEPeYHOro cevyeHus.

4

Pucynox 3 — Cxema ycuimid ¥ SMI0p HANPSKEHUH B Ce4EHMU, HOPMAJTBHOM
K IPOJOJILHOM 0CH BHEUEHTPEHHO CIKATOTO 2Ke/1e3006TOHHOTO0 JIeMeHTa,
NpH pacyere ero No NPOYHOCTH

Ons »xene306eTOHHbLIX (HE UMeLWMX NMCTOBON apMaTypbl) 3JIEMEHTOB NPSIMOYIOJ/IbHOFO CEYEHUS yCNoBME
npo4yHocTn (37) NpHNMaET BUA

. (42)
Mpu 3TOM NONOXEHWNE HENTPasIbHOW OCK onpepenseTcs:
npu 13 ycsoBus:

; (43)



npu U3 ycnoBus:
, (44)
roe - HanpshHKeHne B pacTAHYTON CTEP)XHEBOW apMaType, onpeaensemoe no gopmyne (40).

lMpoBepKy MPOYHOCTUN BHELLEHTPEHHO CXKaTbIX xene3obeToHHbIX 371leMeHTOB 13 6eToHa Knacca Bbiwe B30 cnepnyetr
npon3BoanTb B COOTBETCTBUN C Tp66OBaHI/IFIMVI JJ,EVICTBy}OLIJ,VIX HOPMATUBHbLIX JOKYMEHTOB C YH4€TOM pacCHeTHbIX
KO3(h(PULIMEHTOB, MPUHATLIX B HACTOALLUX NpaBunax.

8.16 PacyeT BHELLEHTPEHHO CXXaTbIX 31eMeHTOB toboi hopMbl NPy FTMOKOCTU 1 31EMEHTOB NPSMOYIOJIbHOr0
CcevyeHust Npu NPon3BOANTCS C Y4eTOM npornbda sanemMeHTa Kak B MJIOCKOCTU IKCLEHTPUCMTETA NMPOLOJIBHOIO YCUUS,
TakK 1 B HOPMaJIbHOWM K HEW NMI0CKOCTY B COOTBETCTBUMN C TPeBOBaHUAMU AEACTBYOLLMX HOPMATUBHBLIX JOKYMEHTOB.

8.17 MpoBepKy NPOYHOCTUN BHELIEHTPEHHO PaCTSAHYThIX CTasie)ee306eTOHHbIX (Kene306eToHHbLIX) 31eMeHTOB
cnenyeT NPoV3BOAUTb B 3aBUCUMOCTU OT MOJIOXKEHMSA NPOA0SibHOM cusbl N.

Ecnn npofosibHas cunaa N npuio)keHa Mex Ay PaBHOAENCTBYIOLEN YCUNIA B apMaType 1 C OAHON CTOPOHLI U 1 C
LPYroi CTOPOHbI (PUCYHOK 4, @), BHELLEHTPEHHO PACTAHYTbIE 3/1eMeHThbl L0JIKHbI OTBEYaTh C/IeAyoLWMM YCI0BUSM
NPOYHOCTN:

i (45)

. (46)
MonoxxeHne paBHOLENCTBYIOLLEN YCUNIA B apMaType 1 onpeenseTcs rno gopmyne (34).
MonoxxeHve paBHOLENCTBYIOLWEN YCUINA B apMaType 1 onpefesseTcs U3 yCcaoBus:

. (47)

Mpwv NpoBepke NPOYHOCTU Kene306eTOHHbIX (He MMeLWNX TNCTOBOMN apMaTypbl) 3N1eMeHTOB B opmMynax (45), (46)
cfegyeT NPMHUMaTb PaBHbLIMU HYJIO BEINYUHDI , , U .

Ecnn npoponbHasa cuna N npunoxkeHa 3a npegeniaMn pacCTOSHUA MeXAY PaBHOAENCTBYOWUMN YCUINA B apMaType
N C O4HOI CTOPOHbI U N APYron CTOPOHbI (PUCYHOK 4, 6) BHELLEHTPEHHO pacTsaHYTble cTanexxene3obeToHHble
(>xene3obeToHHbIE) 3/1IEMEHTbI MPU AOJDKHbI OTBEYaTh CeAYIOLLEMY YCI0BUIO MPOYHOCTH:

. (48)
Mpn 3TOM NONIOXKEHNE HENTPaIbHON OCU OnpeaenseTcs U3 ycaoBus:
. (49)

Mpy OTCYTCTBUM B pacCMaTPUBAEMON KOHCTPYKLNMM KaKoro-nnbo afieMeHTa apMmMpoBaHus (CxaTon INCTOBOM U
CTep>XHEeBOW apMaTypbl, PacTAHYTOW IMCTOBON apMaTypbl) B hopmynax (48) u (49) cnenyeT NpMHMMaTb PaBHbIMA
HYJIl0 COOTBETCTBYOLMNE 3TUM 3/IEMEHTAM apMNUPOBaHNA reoMeTpruYeckme XxapakTepuCcTUKM NonepeyHoro ceveHus.



. / R.A,

(V)

N a
4

@ — TIPONONBHAA cuyia N PHIoiKeHa MeKIY PAaBHONEHCTBYIOUIMME YCHIIIit B apMaType A; i Agi;
6 ~ poKONBHast cyia N IPHIIoKeHa 3a MpeeHaMy PACCTOAHHST MEXAY PaBHOAEHCTBYOWMMY YCHIHH

B apmatype A; u Ay

Pucynox 4 — Cxema ycunuii v 500pa HanpPsKeHMI B CeUeHNH, HOPMATLHOM K
NPOJONLHOM 0CH BHENEHTPEHHO PACTAHYTOr0 KeJe306eTOHHOTO0 MTeMeNTa,
npH pacueTe ero 1o IPOYHOCTH

Ons »xene306eTOHHbIX (HE UMeLWMX NMCTOBOW apMaTypbl) 3JIEMEHTOB NPSIMOYrO/IbHOMO CEYEHUS yCNoBUE
npo4HocTun (49) NpnHNMaET BUA:

. (50)
Mpwn 3TOM NosioXXeHne HeNTpasibHOM OCY ornpenendaeTca U3 ycaoBus:
. (51)

Mpwu pacyeT NPOYHOCTU BHELEHTPEHHO PAaCTAHYTLIX CTasnexene3obeToHHbIX (Kene306eTOHHbIX) 3N1eMEHTOB cnenyeT
npon3eoaunTb no gopmyse (50), npnHnMas .

8.18 LleHTpasbHO pacTAHYTble cTanexenesobeToHHble ()Kene300eTOHHbIE) 31EMEHTbI AO/IKHbI yAOBNETBOPATb
cnenywuiemMy ycsioBmo npovYHOCTU:

. (52)

Ons aneMeHTOB NPAMOYrOJIbHOr0 CeYeHUs .

Onsa »xene306eToHHbIX (HE UMEKLWMNX JINCTOBOW apMaTypbl) 371IeMeHTOB ycsoBue (52) npuHnmaeT BUA:
. (53)

MpumedaHue - K LLeHTPasibHO PacTAHYTbIM OTHOCATCA 3/1I@MEHThI, B KOTOPbIX JIMHUS OeACTBMSA NPOA0JIbHOM cubl N
COBMajgaeT C PaBHOAENCTBYIOLLEN YCUINA BO BCEN apMaType NnornepevyHoro ce4eHuns sanemMeHTa ( ; pucyHok 4, a).

8.19 Ctanexene3obeToHHbIe 31eMeHTbl Bogonoasoaswero Tpakta NC n FA3C (TypbuHHbIE BOOOBOAbI, UX
pa3BUAKK N KOoNleHa, TypbuHHble 6/10KM, 3aTBOPHbIE KaMepbl 1 Ap.), CTanexese306eToOHHbIe KOHCTPYKLUNK,
pacrnosioXXeHHble B MacCMBE rPaBUTALMOHHBIX MAOTUH U APYTUX COOPYXKEHWUI, YCNOBUSA HACTYNAEHNS NpefenbHbIX
COCTOAHUI KOTOPbIX BbIpa)aloTca Yepe3 Hanps>KeHUs, Npyv 0A4HO3HAYHON 3MNtope HanpsaXXeHU B pacyeTHbIX
ceYyeHnsAX paccYNTbIBAOTCA U3 YCJI0BUNA:



; (54)

, (55)
rae v - pacTarnearoLlme Hanps>XeHns COOTBETCTBEHHO B CTEPXXHEBOW apMaType 1 B 06muoBKe.
8.20 Mpwu pacyeTe Ha AeNCTBUE NONEPEYHON CUIbl AO0SXKHO cobntogaThCs ycnoBue:

, (56)
roe b - MUHUManbHasa LUMpWHa 3J1eMeHTa B ce4YeHunn.

8.21 PacyeT NPOYHOCTM CEYEHWNI, HAKJIOHHbIX K MPOAO0JIbHON OCUK 3/1eMeHTa, Ha AeACTBUE NOMepeYyHOn Chilbl MOXHO
He NPoM3BOAUTb, €Ccaun cobnaaTca yCIoBUS:

a) NS NAWTHbLIX KOHCTPYKLNIA, paboTatolmx NpoCTPaHCTBEHHO, U A1 KOHCTPYKLMI Ha yNpyroM oCHOBaHUK, 3a
NCKJIlOYEHNEM BEPTUKAbHbIX KOHCOJIE NOAMOPHbIX CTEH:

, (57)
6) 0519 BCeEX OCTasIbHbIX KOHCTPYKLWUIA:
, (58)

rae - nonepeyHoe ycunuve, BocnpmHnMaemoe 6eToHOM CXKaToM 30Hbl B HAKJIOHHOM Ce4yeHuun, onpeaensemMoe no
dopmynie

, (59)
roe;
- OJ191 971eMEeHTOB C BbICOTON cevyeHns h < 0,6 m;
0,83 - 019 3/1IEMEHTOB C BbICOTON CEYEHUS M;

- KO3 (PULUNEHT, YHNTHIBAOLMIA BINSHNE CTPOUTESIbHbIX LLUBOB B 30HE AENCTBUS MONEPEeYHbIX CUJ1, MPUHUMaEMbIA NO
Tabnuvue 22.

Tabnuua 22

0,45 n meHbwelOT 0,46 oo 0,64|0,65 n Bbile
1,0 0,80

O603Ha4yeHuns, NpUHATLIE B Tabnnue 22:

- paccTosHMe Mexay ceYeHWEM Mo LBY U HOPMaJibHbIM CE4YEHMEM, NPOXOASALMM Yepe3 KOHEL, HAaKJIOHHOro cevyeHunsn
B C>KaToW 30He (PUCYHOK 5, a);

- BbICOTa Cce4yeHunsa no LiBey.
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Qq — Harpyska neﬁo'rsye'r B CTOPOHY JJIEMEHTa,
6- Harpyska JleﬁCTByeT B CTOPOHY OT JJIEMEHTA, I 3HAKH (IUTFOC» ¥ «KMUHYCY» ClIEAYET NPHUMEHATH
COOTBETCTBEHHO JUJIA BHELEHTPEHHO CKAThIX U BHEIEHTPCHHO PACTAHYTHIX 3JICMEHTOB

Pucynox 5 - Cxema ycuimii B CeYeHMM, HAKJIOHHOM K WPOAOILHOH ocH
JeNe300eTONHOro DIeMeHTa, NpW pacuyere ero MO0 TNPOYHOCTH HA JAeHCTBHe
nonepesHoH CHiIbI

OTHOCHUTENbHAs BbICOTa CXKaTOW 30HbI CE4YeHns onpenensaeTca no qaopMynaM:
onsa n3rnbaembix 371IEMEHTOB
; (60)

ANA BHELEHTPEHHO CKaTbIX BO BCeX Clly4adaX N BHELEHTPEHHO PAaCTAHYTbIX 3JIEMEHTOB C 6onbwnmM
SKCUEHTPUCNTETOM

. (61)
[Ons BHELEHTPEHHO PacTAHYTbIX 3JIEMEHTOB C MajlbiM 3KCLEHTPUCUTETOM CnenyeT NMpUHUMaTh .
Yron mexxay HakJIOHHbIM Ce4YeHNEM 1 NMPOL0JIbHON OCbIO 3/1IeMeHTa onpenenseTcsa no gopmyne
. (62)
3HayYeHne npuHuMaeTcsa He bonee 1,5 n He meHee 0,5.
[JonyckaeTcs nonepeyHoe ycunane B ycnosum (60) onpenenaTsb No popMynam:
, (63)
HO He Bonee
; (64)
, (65)
rae - KoapPUUMEHT, YYMTbIBAOWNINA BANAHNE NPOAOSLHON apMaTypbl, onpeaensiemMbln no gopmyne
(66)

n NpuHMMaembin He 6onee 2,0;



- KO3 PULUMNEHT, YHNTbBIBAOLWMNNA BAUSHME NPOAOJIbHBLIX CUA (C YyH4eTOM NPOoTUBOLABIIEHNSA), onpeaensieMblin rno
dhopmynam:

npu AeNCTBUN MPOAO0JIbHBIX CKUMAOLLINX CUN:

npuHMMaembin He bonee 0,5;
npv AenCTBUMN NMPOAOJIbHBIX PACTArMBAOLWMNX CU:
, (68)
npuHnMaemsbin He 6onee 0,8 No abCconOTHOM BENINYMHE;
C - ANMHa NPOeKLUMN HaKJIOHHOIO CeYeHMs Ha NPOAOJIbHYIO0 OCb 3JIEMEHTa, OTCYMUTbLIBAs OT OMopbI.

B cbopmynax (62) n (65) M n Q - COOTBETCTBEHHO U3rnMbatoWMn MOMEHT 1 NonepeYyHasa cuia B HOPMaabHOM CeYeHunn,
NPoOXoasLeM Yyepes KOHeL, Hak/IOHHOIM0 Ce4EeHNS B CXKAaTOM 30He.

B obuwem cnyyvyae pacyeTa 3/IeMeHTa cnenyeT 3a4aBaTbCa PSAOM CEYEHUI C 1 onpeaensaTb no gopmyne (63). Mpn
)J,eIZCTBI/II/I Ha 3J1eMeHT CoCpeaOoTO4YEeHHbIX C/J1 3Ha4YeHNA C MPUHNMaTCA PpaBHbIMU PaCCTOAHNUAM OT OMOPbI A0 TOYKN
NPUNIOXKEHNA 3TUX CUJI.

Mpwn OEeNCTBUM Ha dNEeMeHT paCI'IDEJJ,eJ'IEHHOVI Harpys3ku MHTEHCMBHOCTbLIO 3Ha4YeHune C onpeaesnseTca no gopmyne
. (69)

Ecnv ycnosue (58) npu NnoacTaHOBKE B NpPaBylo YacTb BMECTO He yA0BJIeTBOPSAETCH, cJlefyeT 3a4aTbhCA paaoM
HaKJIOHHbIX CE4YEHUI, 019 KOTOPbIX HaNTK 3Ha4YeHna M u Q, no opmyne (65) onpenennTb 3HA4YEHNE N MPOBEPUTDL
ycnosue (58) npu .

PacyeT nonepeyHoln apMaTypbl He MPOU3BOAUTCS, eCnun ycoBue (58) cobnogaeTcs Npy NOACTAaHOBKE B ero npasyto
4YaCTb OQHOIO W3 MOMepPeYHbIX YCUANA U .

8.22 PacyeT nornepeyHom apMaTypbl B HAKJIOHHbIX CeYeHUAX 3JIEMEHTOB NOCTOAHHOM BbICOThI (PUCYHOK 5) cnepyeT
npon3BoAuTb Mo popmMyne:

. (70)

roe - nonepeydyHas cuna, D,EVICTBy}OLLI,aﬂ B HAaKJIOHHOM CceYeHun, T.e. paBHOﬂ,eVICTByIOLIJ,aFI BCeX nonepeyvHbIX cnn oT
BHELLHeN Harpyskun, pacnoioXXeHHbIX Mo OgHY CTOPOHY OT pacCMaTpuUBaeMoOro HakJIOHHOIro ce4eHus,

; - CYMMbI nonepeYyHbIX yCVIJ'IVII;I, BOCINPUHNMaeMbIX COOTBETCTBEHHO XOMYTaMWN N OTOTHYTbIMU CTEPXKHAMMNU,
rnepecekakwnMmm HakJ1I0HHOEe ceYveHne;

- Yrona HakJioHa OTOIrHyTbIX CTep)KHeVI K npo,n,oanoPl OCW/ 3/1eMeHTa B HaKJIOHHOM ce4deHnn.

Ecnn BHelHAA Harpy3ka AeNCTBYeT B CTOPOHY 3JIeMeHTa, Kak NoKa3aHo Ha PUCYyHKe 5, a, pacHeTHYIo nonepeyHyto
CUAY HaONEXUT onpenensTb Nno gopmyse

. (71)
roe Q - nonepeyHas cusia B ONOPHOM CEYEHUU;

- paBHOLENCTBYIOLLAsA BHELLUHEN HAarpyskn, 4eNCTBYOLWEN Ha 3/IeMeHT B nNpejenax 4JInHbl NPOeKLN HaKJIOHHOI o
CeYeHMs Ha NPOA0JIbHYIO OCb 3/IEMEHTA;

V - cuna NpoTuBOAABIEHMS, )J,EPICTBYIOLLI,aﬂ B HaKJIOHHOM CceYeHun, onpepensidemMasn B NpeanosioxXeHnn JINHENnHOoro
pacnpengeneHna nbesoMeTpn4eckoro gasiaeHumsa .

Ecnv BHewWHss Harpyska AeNCcTBYET B CTOPOHY OT 3JIeEMEHTA, Kak Noka3aHo Ha pucyHke 5, 6, To B coopmyne (71) He
y4YnTbIBaAETCH.

8.23 Ecnn ycnosue (58) npu 1 He BbINOMHAETCA, pacyeT 3/IeMEHTOB, apMUPOBAHHbLIX XOMyTaMu, AOMyCcKaeTcs
npov3BoAnTbL No Hanbosiee oNacHOMY HaK/IOHHOMY CEeYEeHUI0 U3 YCNOBUN:

; (72)
, (73)

rge - norepevyHoe ycmame, BoCnpnHMmMmaemMmoe XxoMmytTamMm B npepesiax Hanbosiee onacHOro HakJIOHHOIro Ce4YeHus n
onpepensemMoe rno popmysie

, (74)

rae - ycuame B XoMyTax Ha eauHULY OJIMHbI 3/1IeMeHTa B npejesiax HakJIoHHOIro cevyeHuns, onpegenseMmoe rno
dopmynie



. (75)
roe s - war XomyTOB.
Mpw pacyeTe 371IeMEHTOB NPUHMMAETCH HaMMEHbLLEe YNC0 XOMYTOB, MNOJyHeHHbIX U3 ycnosuin (72) n (73).

8.24 PaccTosHMe MexXay NornepeyHbIMN CTEPXKHAMU (XOMYyTaMn), MeXAy KOHLIOM NpenblayLLero n Havyasiom
nocneaywoulero otrnba, a Takxe MexXxay onopon n KoHUoMm oTrnba, 6nvxanwero K onope, A0JXKHO 6bITb He Bonee
BEJ/IMYNHBI , ONpeaesiseMoi rno popmyne

. (76)

8.25 PacyeT 3/1eMeHTOB NepeMeHHON BbICOTbl CE4YEHUA Ha OEeNCTBUE NoMNepeyHon CUilbl MPOU3BOANTCA CeayoLWwnM
obpazom:

ecqin oaHa mn3 rpaHe|7| 3J1IeMeHTa Nropun3oHTaJIbHa U BEPTUKaJibHa, a BTOPadA HakK/IOHHa, TO OCb 3JIEMEHTa
NMPUHNMaeTCAa COOTBETCTBEHHO FOpI/I3OHTaJ'IbHOI7I nnn BepTI/IKaJ'IbHOI?I. 3a pa60-|y|o BbICOTY HaKJIOHHOIo ce4eHn
cnenyeTt NnpnHMMaTb NPoeKUnio pa60L|e|71 HaCTW HaK/IOHHOIro ce4eHns Ha HOPMaJib K OCU 2J1IEMEHTa;

018 3NeMeHTa C HAaKJIOHHOM CXKaToW rPaHblo - Y KOHLLA HAaKJIOHHOIO Ce4YeHUs B CKaTOM 30He (PUCYHOK 6, a);

08 3N1eMeHTa C HaKJIOHHOM PacTAHYTOW FPaHblo - Y Ha4asia HakJIOHHOIN0 CEYEeHUS B PaCcTAHYTON 30HE (PUCYHOK 6,
6);

ecnv obe rpaHu 35emMeHTa HaKJIOHHbIE, 33 OCb 3/1IeMeHTa ciefyeT NPUHUMaThL FeoMeTPUYeCcKoe MecTo ToYek,
paBHOYAa/IeHHbIX OT rpaHel 3neMeHTa. 3a paboyyto BLICOTY Ce4YeHUsi NPUHUMaETCs Npoekuus paboyei YacTu
HaKJ/IOHHOIO CeYeHMs Ha HOpMaJsb K OCU 3JIeMeHTa.



N
ik

R&!VASH‘
RS“«ASIV

[0}
z [ B S 3 8 Nﬁo ‘,a
A / Y
| I T
5 3 h
i T 2 K
¥ &K

@ ~ HAKJIOHHAsA IPaHsb cxkara; 6 — HAKJIOHHAs FPaHb PacTAHyTa

Pucynox 6 — Cxema yeniuii B Ce4eHHN, HAKJIOHHOM K MPOXOJILHOM ocH
Wee300eTOHHOTO HJEMEHTA, C HAKJIOHHOM rPaHbIO MPH PACYETe €ro [0 NPOYHOCTH HA
AeiiCTBHE NONEePEeHO CHITLI

8.26 PacyeT ceyeHNN, HAKNIOHHbIX K MPOAOJIbHON OCK dN1eMeHTa, Ha AeNCTBMe nirmbarLlero MoMeHTa cnegyetT
NnPon3BOAMTb OJ1 CeYEeHUN, NPOBEPSAEeMbIX Ha NMPOYHOCTb NMPU OENCTBUM NOMNepeYHbIX CUJI, a TakXXe O3 Ce4YeHui,
NPOXOAALLNX Yepes3 TOYKN U3MEHEHNS MJoWwaamn NonepeyHoro ce4eHnsa NpoaosibHON PacTAHYTON apMaTypbl (TOYKK

TeopeTun4eckoro obpbiBa apMaTypbl UM N3MEHEHUSA ee INaMeTpa), U B MeCcTax Pe3Koro N3MeHeHNs pasmMepoB
MorepeYyHoro ce4eHus sfieMeHTa no gopmyse

(77)

roe M - MOMeHT BCex BHEeLHMX Cun (C y4eTOM NPOTUBOAABJIEHNS), PACMOSIOXKEHHbIX MO 04HY CTOPOHY OT
paccMaTpMBaEeMOro HakJIOHHOINo Ce4eHNs OTHOCUTESIbHO OCK, KOTopas NPOXOAUT Yepes TOYKY NPUI0XKeHNUA
paBHOAENCTBYIIOLLEN YCUINIA B CKATOW 30He U neprneHanKyaspHa njocKoCTn AeNCTBUA MOMEHTa;

; ;- CYMMbl MOMEHTOB OTHOCUTEJIbHO TOW )K€ OCU COOTBETCTBEHHO OT YCUJINIA B MPOOJILHOW apMaType, B OTOFHYThIX
CTEPXXHAX U XOMYyTax, Nepecekalmx PacTaHyTY 30HY HaKJIOHHOIO CeYeHUs;

;o - Anedn yCI/IJ'II/II?I B I'IpO}J,OJ'IbHOVI apMaType, B OTOMHYTbIX CTEPXHAX N XOMYTaX OTHOCUTEJIbHO TOI Xe ocun (pmcyHOK
7).
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Pacynox 7 - Cxema yemamit B Ce4eHMH, HAKJOHOM K HpPOAOAbLHOA ocn
KejIe300€TOHHOTO0 JIeMEeHTa, MPY PACUeTe ero Mo NPOHHOCTH KA JelicTBHE W3rndarouero
MOMEHTA

Ecnv Hak/IOHHOE ceYeHme PacrosloKeHO B 30HE M3MEeHEeHUs 3HaKa n3rnbarLero MOMeHTa, NPOBEPKY Ha n3rmnb
cnepyeT Npon3BOANTb OTHOCUTESIBHO TOYEK NMepeceyeHmns HaKJIOHHOI0 Ce4eHns C NPoL0JIbHOM apMaTypown,
pacnosioxkeHHon y obeunx rpaHen. MNpun 3Tom cnepnyeT NpUHUMATL .

BbicoTa C)KaToW 30Hbl B HAKJIOHHOM CEYEeHUN, U3MEPEHHas Mo HOPMasun K MPOAOJIbHOMN OCY 3/1IeMeHTa, onpeaenseTcs
B COOTBETCTBUM C TpeboBaHnaMu 8.14.

8.27 dneMeHTbl C MOCTOAHHOM WAV NJIAaBHO U3MEHSAIOLWENCS BbICOTOW cevYeHuns OOoNnyCKaeTCAa He paCCYNTbIBaTb Mo
MPOYHOCTUN HAKJIOHHOI 0 ce4YeHnsd Ha nencreune nirnbaroLiero MOMeHTa B 04HOM U3 clegyrounx cny4vyaes:

€C/IN BCA NMpoOosibHaa apMaTypa AOBOAUTCS [0 OMNOPbl UM A0 KOHLA 3JIEMEHTA U MMeeT L0CTaTO4YHYI0 aHKEPOBKY;
B MJINTHBIX NPOCTPAaHCTBEHHO paboTaloWmMX KOHCTPYKLUMNSX;

€C/I1 NPOoAOoJIbHbIE PACTSAHYThle CTEPXKHM, 06pbIBaeMbIe Mo AJVHE 3/eMeHTa, 3aBoAsATCS 3a HOpMaJsibHOe ceyeHue, B
KOTOPOM OHM He TpebyloTcs Mo pacyeTy, Ha AJIMHY 1 Bonee, onpeaenseMyio no gopmyne

. (78)
roe Q - rnonepeyHasa cuia B HOpMaJibHOM Cce4eHuun, npoxogdallemM 4yepes TOHKY TeopeTn4eckoro OﬁprBa CTEPXHSA;

; - COOTBETCTBEHHO MowWaib CEYEHMS N YroJl HAKJIOHA OTOrHYThIX CTEPXKHEN, PacrofloXKeHHbIX B npeaenax yv4acTka
OJTNHON ;

- ycunave B XoMyTax Ha eANHULY AJMHbI 3/IeMeHTa Ha y4YacTKe OJINHON , onpeaensieMoe no opmyse
, (79)

roe d - onameTp o6pbIBAEMOro CTEP)XHSA, CM;

€CJIN BbINOJIHAETCS yCoBue
(80)

B KOHCTPYKLMSAX Ha yNpPYroM oCHOBaHMW, 3a UCKIOYEHWEM MOAMNOPHbIX CTEH.

8.28 PacyeT KOHCOMU, AJSIMHA KOTOPOW paBHA UM MeHbLLE ee BbICOThI B ONOPHOM cevyeHun h (KopoTKasi KOHCOJb),
cneanyeT NPoU3BOAUTbL MO AENCTBYHOLWLNM HOPMATUBHbLIM JOKYMEHTAM.

8.29 lMNpn NPOeKTNPOBaHNN MAaCCUBHbIX XKeJie306eTOHHbLIX 3/1IEMEHTOB NPSAMOYIr0/IbHOIO CeYeHUs, NpefesbHble
COCTOSIHUSI KOTOPbIX Bblpa>kaloTCa Yepes yCcuaus, cienyeT NnpoBepsiTb MPOYHOCTL MPOAOJIbHbLIX CEYEHUI Ha YPOBHE
HEeNTpasibHON OCK 1 Ha YPOBHE NPOAO0JIbHBIX CTPOUTENbHbIX LIBOB A0 U Nocsie 06pa3oBaHMs TPeLLVH B pacTsSHYTOWN
30He 3J1IeMeHTa.

8.30 PacyeT BbIHOC/IMBOCTU CE€YEHUI, HOPMaJibHbIX K MPOAOJIbHOM OCK 3/IeMeHTa, A0J/I>KeH NPON3BOANTbLCA N3
yCJ/I0BUIA:

Onsa oxatoro 6eToHa

L5 pacTAHYTON apMaTypbl



rae n - MakCMMasibHble 3HaYeHNS COOTBETCTBEHHO CXKMMAIOLLNX Hanps>XeHUn B 6eToHe u pacTarmeatoLmx
Hanps>XeHnn B apMaType;

CxaTasa apMaTypa Ha BbIHOCJZIMBOCTb HE PaCCHYNTbIBAETCA.

8.31 B TpewmnHOCTONKUX 31eMeHTax HanpsaxxeHna B 6eToHe n B apMmaType onpenensioTcs B 30He AeNCTBUSA
MaKCMManbHOro n3rnbatoLero MOMeHTa Mo pacyeTy Kak Ans ynpyroro Tefna no npuBefeHHbIM CeYEeHUAM C y4eToM
yKasaHumn 5.35.

B HETPELUMHOCTONKMX 3/IEMEHTaxX MJowab U1 MOMEHT COMPOTUBJIEHNS MPUBELAEHHOIO CeYEeHUs cnenyeT
onpenensaTb 6€3 yyeTa pacTAHYTON 30HbI 6€ToHa. HanpshkeHUs B apMaType c/ieayeT onpenensTb coraacHo 9.7
HacTosLWero ceoa npasuJl.

8.32 PacyeT BbIHOC/IMBOCTM CEYEHWUIN, HAKJIOHHbIX K I'IpO,EI,OJ'IbHOVI OCKn 3/1eMeHTa, cneayeT BbINO/HATD U3 YCJ10BUA
. (83)

roe - rnaBHble pacTarmBarolmne HanpsaxxeHnmsa B beToHE;

BennynHy rnaBHbIX pacTArnMBaoWmnX Hanps>xeHnn B 6eToHe cnenyeT onpenensTb no gopmye (29) c yyeTom
yKa3saHun 8.8.

[na cTep>XHEeBbIX 3/1IeMEHTOB NPAMOYIr0/IbHOr0 Ce4EeHNA C NapaiieNlbHbIMN PAaCTAHYTON U CXKaTON FpaHaAMM
JonyckaeTcs Npuy onpeaeneHnmn rnaBHbliX PacTArMBaloWwmMx HarnpsXXeHin NPUHUMaTL , @ Hanps>XKeHnsa u onpeensaTb
rno popmynam:

, (84)
. (85)
rge n - nnowagb 1 MOMEHT NHepUMn NpneegeHHOro ce4eHMa OTHOCUTENIbHO €ro LeHTpa TAXeCTHU,;

- CTaTUYECKMUA MOMEHT 4YacTu NPUBEAEHHOIr0 Ce4YeHUs, ieXalllen Nno oAHy CTOPOHY OT OCU, Ha YPOBHE KOTOPOM
onpenenaTCcs KacaTesibHble HanpsXXeHuns;

Y - paCCTOAHME OT LEHTPa TAXECTWN NpnBeneHHOro ce4eHnsa Ao JIMHUW, Ha ypoBHeE KOTOpOVI onpenendarnTca
KacCaTeJibHble HaNpAaXeHns,;

b - LUMPpUHa Cce4eHnA Ha TOM Xe YypOBHE.

B cbopmyne (84) 3Hak "natoc” npuHMMaeTcsa AN BHELEHTPEHHO PacTAHYTbIX, @ 3HaK "MUHyc" - 015 BHELLeHTPEHHO
CXKaTbIX 2/1IEMEHTOB.

FeomeTpuyeckue napamMeTpbl NPUBEAEHHOI0 CEYEHUS CellyeT onpenesnaTh C Y4eTOM yKa3aHui 5.35.

[na 3neMeHTOB C NEPEMEHHOI BbICOTOMN CEYEHUSI KacaTesibHble HanpsXXeHUs cnefyeT onpenensaTh C y4eToM
yKa3zaHun 8.8.

Ecnn ycnosue (83) He BbINOSHAETCA, TO PaBHOLAENCTBYIOLLAS M1aBHbIX PacTArMBaloLWMX HaNpsS>XKeHUn fo/KHa bbiTb
MOJIHOCTbIO NepefaHa Ha MonepeyHy apMaTypy Npu Hanps>XXeHUsx B Hel .

9 Pac4yeT 3/1IeMeHTOB BETOHHbIX N XXesle300eTOHHbIX KOHCTPYKL NI NO
obpa30BaHUIO N PACKPbLITUIO TPELWWH 1 No gedopMaumnam

PacyeT 6eTOHHbIX 1 Xesne306eTOHHbIX 3/IeEMEHTOB Mo 06pa3oBaHUIO TPELLUNH
9.1 Pac4yeT 6BETOHHbIX N Xene306eTOHHbIX 31IEMEHTOB M0 06pa3oBaHMI0 TPELLUH CnefyeT NPon3BOANTb:
a) B C/lyHadX, Korga no ycsoBumdaMm aKCnslyatTaumnm TpeLllnHbl HE O0MYCKalOTCHA;

6) oN19 BbISABJIEHNS 30H TpeLLnHOobpa3oBaHNsA NP pacyeTe CTaTUYECKN HeonpeaeuMbIX CTEPXKHEBbLIX N MaCCUBHbIX
KOHCTPYKLNIN;

B) npun Haan4mm cneynanbHbIX Tpe6OBaHI/II7I HOPM MPOEKTNPOBaHNA OTAE/IbHbIX BUOOB rMAOPOTEXHUYECKNX
COOpPY>XKEHUN.

K 4nciy KOHCTPYKLUUMiA, B KOTOPbIX HE AOMYCKATCs TPELUHbI C packpbiTuem 6onee 0,2 MM, OTHOCATCS:

HaMnopHblE U 6e3Har|opr|e 3J1eMEeHTbI, HaxogAawneca B 30He nepeMeHHOro ypoBHsA BoAbl U noasepratowmnecs
cmcTteMaTn4eCKoMy 3aMOpa>XmMBaHMO U OTTanBaHMUIO.

K 4ncny KOHCTPYKLNA, B KOTOPbIX TPELLUHbI HE JOMYCKAaTCs, OTHOCATCS:



KOHCTPYKUWNN, K KOTOPbIM MNMpeabAaBIAETCA TDE6OBaHI/Ie BOOOHENPOHNULAeEMOCTN B TeX C/yHaaX, Koraa 3T1o
Tpe6OBaHVIe HeBO3MO>XHO obecneynTb KOHCTPYKTUBHBIMU N TEXHOIOTMYECKNMN MePONPUATUAMN;

3JIEMEHTbI NpUYasibHbIX HabepexxHbIX, MOrpy>KaeMble B FPyHT 3abBKOA unm BubpupoBaHmnem;

nnueBble 3J1IEMEHTDbI NpUYasibHbIX HaﬁeDE)KHbIX, CBaun 1 CBan-o60104KM OS9 CTagUA U3roTOBJIEHUS,
TPaHCNOPTUPOBKN N MOHTaXa.

9.2 PacyeT CTep>XXHeBbIX Kene306eToHHbIX 3/1IeMEHTOB MO o6pa3OBano TpewnH, HOpMaJibHbIX K NX I'IpOJJ,OJ'IbHOI;l
ocun, cnenyeTt Npon3BoAnTb:

015 LEHTPAJIbHO PACTAHYTbIX 3/1IEMEHTOB MO hopMyie

, (86)
roe .
Mpwn cnenyeT NPUHUMATD ;

Ona n3rnbaembix 31eMeHTOB Mo opmyJie

roe .
Mpu cnepyeT NPUHUMATH ;

05 BHELLEHTPEHHO CXKATbIX 3/IEMEHTOB MO hOpMyJie

roe.
Mpw cnepgyeT NpuHUMaTD ;
0J19 BHELLeHTPEHHO pPacTAHYTbIX 3/1IeMeHTOB Mo hopmye
, (89)
roe.
Mpwu pacyeTe no copmyne (89) cnepyeT NpUHUMaTL:
- KaK OJ15 LeHTpaJsibHO PacTAHYTOro 3JIeMeHTa Takoro Xe rnonepevyHoro cevyeHus;
- KaK 0n1g n3rnbaemoro ssieMeHTa Takoro »e nornepeYyHoro cevyeHus.

MpumeyaHmne - B hopmynax (86)-(89) 3Hak paBeHCTBa COOTBETCTBYET YC/10BMIO 06pa3oBaHUS TPELLWH, 3HaK
HepaBeHCTBa - YC/I0BUIO TPELLMHOCTONKOCTHU.

9.3 PacyeTbl No 06pa3oBaHNIO TPELLNH, HOPMabHbIX K MPOAOJIbHON 0CM BETOHHbIX 3/1IEMEHTOB, NpeaesbHble
COCTOSIHUS KOTOPbIX BbIpaXKaloTCs Yepes yCunus, ciegyeT Nnpous3BoanTb no dpopmynam (22) u (25), npmHuUMasn B HUX ,
M BMeCTO .

9.4 PacyeTbl No 06pa3osaano TPELWLWH No rnaBHbIM pacTArmBarolWnM HanpaXeHnAaM BbIMOJIHAKOTCA:

OJ151 OLLEHKUN TPELLMHOCTOMKOCTU CEYEeHMI, HAaKJTIOHHbIX K MPOA0JIbHOM OCK CTEPXXHEBbLIX BETOHHbLIX 1
Kene3obeTOHHbIX KOHCTPYKUWIA;

0J151 OLLEHKUN TPELIMHOCTONKOCTUN 06 bEMHbIX BETOHHbIX 1 »XKes1e306eTOHHbIX KOHCTPYKLUURA, NpeaesibHble COCTOSHUS
KOTOPbIX HE MOryT ObITb Bblpa)eHbl Yepes ycunus;

0191 OLLEHKUN TPELLMHOCTONKOCTN BETOHHbBIX N XKene306eTOHHbIX KOHCTPYKLUIA Npu eNCTBUM MHOIMOKPaTHO
MOBTOPSAIOLLENCS Harpy3Ku.

PacyeTbl Mo 06pa3oBaHMIO TPELLUNH B 3TUX CJyYaaX BbIMOJIHAOTCSA U3 YC/I0BUS
, (90)
roe - npu pacyetax 6€TOHHbIX 3JIEMEHTOB;
- MpY pacyeTax Xene306eTOHHbIX 3JIEMEHTOB;
- Npn pacyeTax 6€TOHHbIX 3JIEMEHTOB NPU AENCTBUM MHOTOKPATHO MOBTOPSIOLLENCS Harpy3Ku;
- MpY pacyeTax »ene3o0b6eToHHbIX 3JIEMEHTOB NpU AeACTBUN MHOMOKPATHO NOBTOPSIOLLENCA HAarpy3Ku.

Hanps>XeHHOe COCTOSAHME 3/IEMEHTOB ONpefesnifeTcs B COOTBETCTBMN C yKasaHuamm 8.8. Nposepka ycnosusa (90)
MPOM3BOANTCS A1 HAPYXKHbIX FPAaHEN 3/IEMEHTOB, B TOYKaX NepeceyvyeHmns nx C rnaBHbIMU LLeHTPasibHbIMU OCSAMU



nHepumnn npnBenoeHHoOro ce4eHnsa, a onaqd aneMeHToB TaBpoOBOIro, AByTaBpOBOIro un KOpO6‘-IaTOFO CeYyeHUn Takxe B
MeCTaX MPUMbIKaHUA COXaTbIX MOJIOK K CTEHKE.

Mpw onpeneneHnn KO3MHULNEHTOB - AJ1s1 BETOHHBIX KOHCTPYKLUA 1 - 418 XKesie306e TOHHbIX KOHCTPYKLUIA BbICOTa
PacTSIHYTOM 30HbI CEYEHUS HAaXOANTCS MO 3MPE HAMPSHXKEHUN B MJIOCKOCTM MJIaBHbIX PACTSAMMBAIOLWNX HAMPS>XKEHWA.

3Ha4eHune KoadduLmeHTa 3aBUCUT OT CXEMbl apMUPOBaHUA (on,HopsmHoe nnn MHoropdagHoe, ancnepcHoe nin
obblyHOe) obnacTn anemeHTa, AnA KOTOpOl7| npon3BoanTCA NpoBEpPKa TpeLLI,I/IHOCTOVIKOCTI/I.

Pac4yeT xene3o06eTOHHbIX 3/1eMEHTOB MO PaCKpbITUKO TPpELLNH

9.5B HeTpeu.l,VIHOCTOVIKI/IX CTepXXHeBbIX 3/1eMeHTaX pacyHeT N0 PaCKPbITUO HOPMaJlbHbIX K I'IpOJJ,OJ'IbHOVI oCcKn TpewnH
cnenyeT BbINONHATL U3 yCnoBUA

, (91)
roe - pacyeTHas LUMPUHA PACKPbITUS TPELLUUH, MM;
- JonyCKaeMas WMpUHa PackpbITUS TPELLUH, MM, orpefensemas no 9.8.
9.6 LUNpWHY pacKpbITUA TPELLMH , MM, CneayeT onpenensTb no gopmyne
, (92)
roe - Koap@UuUUEHT, NPUHUMAEMbI/ PABHbLIM AJ19 3/IEMEHTOB:
n3rnbaembix N BHELLEHTPEHHO CXaTbIX - 1,0;
LEeHTpasbHO W BHELLEHTPEHHO PaCTAHYThIX - 1,2;
- KO3(PMULMEHT, MPUHMMAEMBbIA PABHbLIM: NPU yYeTe BPEMEHHOIO AeNCTBUS HAarpy3oK: Npu ; Npu ;

( 1 - Hanbonbwme ob6obLEHHbIE yCUANS (M3rnbatoLWwmin MOMEHT, HOpMaJsibHas cua 1 T.M.) COOTBETCTBEHHO OT
OENCTBUS NOJIHOW HArpy3kn (MOCTOAHHON, OJINTENIbHOW, KPaTKOBPEMEHHOW) N OT LENCTBUS MOCTOAHHON U
ONVTENbHOW HarpysoKk);

npv y4eTe MHOrOKpaTHO MOBTOPSAIOLWENCSA Harpy3Ku:

npv BO3OYLWHO-CYXOM COCTOAAHUM 6eToHa ( - KoadhpruMeHT acuMMeTpun LUnKna);
npy BOAOHAChILEHHOM COCTOSHUKN BeToHa - 0,9;

- KO3 PUUNEHT, NPUHMMAEMBbIN PaBHbIM NpK apMaType:

CTep>XHeBoOW nepmnognyeckoro npocuns - 1,0,

rnagkom ctep>xHesom - 1,4,

NMPOBOJIOYHOW NMepuoamnyeckoro npogwuns - 1,2;

- HaNps>XeHWe B pacTsHYTOM apMaType, onpefesiseMoe B COOTBETCTBMM € 9.7 6e3 y4yeTa conpoTuBieHns beToHa
pacTAHYTOM 30HbI CE4YEHUS; C YH4eTOM (hUbTPaLMOHHOIO AaBNeHNA BOAbI, ONpeae/seMoro B COOTBETCTBMM € 7.12 n
7.13;

- HaYasibHOE pacTAruBaloLLee HarnpskeHne B apMaType oT HabyxaHus 6eToHa. 1N KOHCTPYKLNA, HAaXOAALWLNXCS B
BoZe, MMa; ANs KOHCTPYKLUUIA, NOABEPXKEHHbIX AJINTENIbHOMY BbIChIXaHWIO, B TOM Y/C/le BO BPEMS CTPOUTENLCTBA ;

- KO3((PULIMEHT apMUPOBAHNS CEYEHUS,
, HO He 6onee 0,02;
d - AnameTp CTep>XHEBOW apMaTypbl, MM.

Mpu pas3nunyHbIX AnaMeTpax CTEPXKHEN cnefyeT NpUHMMaTh

rge n - 4nmcio CTep)KHeI;I OAHOIro onaMeTpa.

9.7 Hanps>keHna B apMaType rnpu pacHeTax WMPUHbLI PaCKPbITUA TPELLNH CefyeT onpenesnaTh Mo Cefyowmm
dopmynam:

0N n3rnbaemMblx 3/1€EMEHTOB

ANA UeHTPaJ/IbHO PACTAHYTbIX 2JIEMEHTOB



0J19 BHELLEHTPEHHO PaCTAHYTbIX M BHELLEHTPEHHO CXKaTbIX 3/IEMEHTOB Npun 60NbLINX 3KCLEHTPUCUTETAX
; (95)

09 BHELLEHTPEHHO PacTAHYTbIX 3JIEMEHTOB MPU MaJibiX SKCLUEHTPUCUTETAX:

ons apmatypbl S
; (96)

nonsa apmatypsbl S'
. (97)

B dopmyne (93) 3HaK "natoc" NnpMHMMaeTCs Npu BHELEHTPEHHOM PaCTSaXXEHUN,

- MNPV BHELLEHTPEHHOM CXXaTuu.

B dopmynax (93) n (95) z (nneyvo BHyTpeHHEN napbl CM) [ONYCKaeTCA NPMHMMaTb Mo pe3ysbTaTaM pacyeTa
CeYEeHUN Ha NPOYHOCTb MNPV PaCYETHbIX Harpys3Kax.

9.8 lonyCKaeMyo WVPUHY PACKPbITUSA TPELLWH , MM, OJ19 MAaCCMBHbIX HAaNOPHbIX KOHCTPYKLUMWIA CneayeT NpMHUMaTh
He 6onee BeNM4YUH, NpnBeneHHbIX B Tabnnuyax 23, 24.

Ona coopy>xeHuii lI-IV Knaccos npegefibHas WUPYHA PacKpbITUS TPELLMH onpeaenseTcs YMHOXKEeHNEM NoJslyYeHHbIX
no Tabsnuam 3Ha4YeHnn , MM, Ha KO3((PULMEHTbI, paBHble COOTBETCTBEHHO 1,3; 1,6; 2,0. Mpu 3TOM WMprHa
PaCKpbITUS TPeLLMH NpuHNMaeTcs He 6onee 0,5 MMm.

[N TOHKOCTEHHbIX KOHCTPYKLUIA NMPY OTCYTCTBUMN arPeCCUBHON Ccpeabl AOMNYyCTUMAs WMPUHA PACKPbITUS TPELLUH
NMPUHMMAETCsA B COOTBETCTBUM C YKA3aHUSMU OEACTBYOLMX HOPMATUBHbLIX JOKYMEHTOB.

MpuBeneHHble B Tabnuuax 23 n 24 3Ha4YeHNs NPUHNUMAKTCSA C YYETOM NPUMEHEHMSA apMaTypbl knaccos A-l, A-ll, A-lll,
Bp-I. Mpn npumeHeHUn apMaTypbl 4PYFUX K1AacCOB NpefesibHas WMpUHa packpbiTUa TpeLwnH npuHnmMaeTcs He Bonee
BEJ/INYMH, NOJIYYEHHbIX MO HacToAWwmnM Tabnmuyam.

Mpn 6ukapboHaTHON LLENOYHOCTY BOAbI-CpeAbl, MeHbLUel 1, uam CyMMapHON KoHueHTpauumn noHos Cl n, 6onbLuen
1000 mr/n, 3Ha4YyeHUsa cnepyeT yMeHbLWaTb B [iBa pasa.

Mpwu cpeaHeronoBoM 3Ha4YeHUn BukapboHaTHOM LLENOYHOCTY BOAbI-Cpeabl, MeHblen 0,25 , n npu oTCyTCTBUMN
3alWMNTHbIX MEPOMPUATUIA HaMOPHbIE KOHCTPYKLWN CliefyeT NMPOEKTUPOBaTb TPELUMHOCTONKUMMU.

3HavYeHus Npu UCrosib30BaHUN 3aLLUTHbLIX MEPOMNPUSATUA cneayeT yCTaHaBANMBaTb Ha OCHOBaHUM creunanbHbIX
nccnenoBaHun.

Mpn anameTpax apmaTypbl 40 MM 1 Boslee 3Ha4YeHMe [ONyCKaeTca yBeandineaTb Ha 25%.

[N TOHKOCTEHHbIX KOHCTPYKLUNN (C BbICOTON CcevYeHns MeHee 1,5 M) WunpmnHy JoNyCcKaeMoro packpbiTua TpeLwinH
cregyeT YMHOXaTb Ha KoadpuuymeHT 0,5.

Tabnunua 23



Fuapokap6oHaTHas MakcuManbHoe 3HavYeHune B/L [onyckaeMas LWWMpUHa packpbiTUa
6eToHa npw Hanope H, m TPELLUVH , MM, B COOPY>XeHUsX | knacca no ycsoBuio
leno4HocTb oAkl W, 10 50 200 KOPPO3NOHHON CTONKOCTH
Lo 0,25 BkJitou. 0,50 0,48 0,45 He ponyckaeTcs
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
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 orpaHunyunBaeTcs
Tabnuua 24
JonyckaemMasi LULMPUHA PacKpbITUS TPELLWH , MM, B COOPY>XeHUsaX | Knacca no
YcnoBusi BO3OeNCTBMS  |FpaAneHT| YCI0BUIO COXPaHHOCTU apMaTypbl NpyM CyMMapHOn KOHLLeHTpauun noHos [Cl']
cpeflbl Ha KOHCTPYKLMIO | Haropa + 0,25 [ ] B BOOHOW cpene, Mr/n
MeHee 50 100 200 400-1000
focToanHoe o5 0,50 0,40 0,35 0,30
BOAOHAChILLEHNE
50 0,45 0,35 0,30 0,25
300 0,40 0,30 0,25 0,20
Mepunoanyeckune
HacblLLEeHns BOAOW Npwn
4yucse UMKIoB B roa:
meHee 100 Ho 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
200-1000 0o 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
KanunnsapHbin noacoc, ) 0.20 0.15 0.10 0.05
6pbI3rn ! ! ! !

PacyeT a31eMeHTOB »Kefie306eTOHHbIX KOHCTPYKLMIA Mo gecdopMaumnsam

9.9 flechopMauum xene306eTOHHbLIX KOHCTPYKLUI, @ TakXKe YCUSINS B 3JIEMEHTaxX CTaTUYeCKU HeonpeaennMblx
KOHCTPYKLMIA ONpefensoTcsa MeTOAaMN CTPOUTENIbHON MEXaHNKM C yY4ETOM TPELLUH U HeYNpyrnx CBONCTB 6eToHa.

Mpu CNOXKHBIX CTaTUYECKU HE OMNpeaesMMbiX CUCTEMax LOMYCKAeTCs ONpefeNisiTe NepeMeLleHmns no opmynam
COMpPOTUBJIEHNS MaTepnasos.

9.10 MNpu KPaTKOBPEMEHHOM LENCTBUM HarPy3KUN XKECTKOCTb U3rnbaemblix, BHELEHTPEHHO CXKaTbIX U BHELLEHTPEHHO
PaCTAHYTbLIX 3/1IEMEHTOB C/lleflyeT onpeaenaTb Mo opMynaM:

ana TpeLI.I,I/IHOCTOI7IKI/IX 3JIEMEHTOB NN NX y4aCTKOB

, (98)

Aansa HETpeu.I,I/IHOCTOVIKI/IX 3JIEMEHTOB NN NX Y4aCTKOB

. (99)



Ona onpeneneHns )ecTkocTu HeTpELLI,I/IHOCTOVIKI/IX y4acCTKoOB n3rnbaemblx 371eMEHTOB npAMOYroJibHOro
rnornepeyHoro cevyeHUsa AonNycKaeTcs NCMOJIb30BaTb 3aBUCUMOCTb U HOMOIrpamMMmy, rnpvBefeHHble B npuioxeHuu [.

9.11 Npx 0O/HOBPEMEHHOM OENCTBUN KPAaTKOBPEMEHHBIX U AJINTEJNIbHbIX Harpy30K XXeCTKOCTb n3rnbaemsix,
BHELIEHTPEHHO CKaTbIX N BHELEHTPEHHO PaCcTSAHYTbIX 3JIEMEHTOB CllefQyeT onpenenats no hopmysiam:

A5 TPELWMNHOCTONKNX /IEMEHTOB UM UX YHACTKOB
; (100)
ONS HETPELUNHOCTONKNX 3/1EMEHTOB UJIN UX YHACTKOB
, (101)
roe C - 0606LeHHOe ycuiive oT AAUTENIbHO AeNCTBYOLWUX HAarpy30K;
V - 0606L1eHHOe yCure OT KPaTKOBPEMEHHO AeNCTBYIOWMX Harpy3oK;

- KO3 PUUNEHT CHUXKEHNSA XKECTKOCTU. [INa TaBpOBbIX CE4EHUI C NOJIKOMN B CKaTOW 30HE , B PaCTAHYTON 30He , ANA
NPAMOYrOJibHbIX, ABYTaBPOBbIX, KOPOOYATbIX M APYrMX 3aMKHYTbIX CEYEHUN .

10 PacyeT 371eMeHTOB DEeTOHHbIX U »Xesie306eTOHHbIX KOHCTPYKL MK Ha
TeMnepaTypHble N BJIaX)KHOCTHbIE BO34ENCTBUS

10.1 Y4yeT TemMnepaTypHbIX BO34EACTBUA NPON3BOAUNTCS:

a) Npu pacyeTe NPOYHOCTU BETOHHBLIX KOHCTPYKLMIA B COOTBETCTBUN C 9.3, a TaKXXe Npu pacyeTe ux no
06pa30BaHMIO (HeLONYLLEHWIO) TPELLUVH B CAyYasx, KOrfla HapyLleHne MOHOJIMTHOCTM 3TUX KOHCTPYKL WA MOXeT
N3MEHUTb CTaTUYECKYI0 CXEMY X PaboTbl, BbI3BaTb AOMOJIHUTENIbHbIE BHELLUHUE BO3AENCTBUSA UM YBENNYEHNE
NPOTUBOAABJIEHNS, MPUBECTU K CHUXKEHWNIO BOLOHENPOHNLAEMOCTU U AONTOBEYHOCTN KOHCTPYKLMN;

6) Npy pacyeTe CTaTMYECKM HeonpeaeMMbIX Kene306eTOHHbIX KOHCTPYKLWIA, @ TakXXe npu pacyeTe
Kene306eTOHHbIX KOHCTPYKLUMIA Mo 06pa30oBaHMio (HEAOMNYLLEHWIO) TPELLMH B Cy4asx, yKa3aHHbIX B 9.1;

B) Mpu onpepeneHun gedopmMaunini n nepeMeLLeHnin 3J1IEMEHTOB COOPYXXEHNN A8 HAa3HAYEHNSA KOHCTPYKLUWIA
TemMnepaTypHbIX WWBOB N MPOTUBOPUIbTPALMOHHBIX YNJIOTHEHWIA;

r) ANS Ha3Ha4vYeHuns TeEMNEPATYPHbIX PEXNMOB, Tp66yeMbIX no yCcnoBusaM BO3BeOEHUA COOPYXKEHUA U HOpMaJ'IbHOl7I
€ro akcnayaTtaunu;

[) Npu pacyeTe TOHKOCTEHHbIX XeJle306eTOHHbIX 3/IEMEHTOB HEMPSMOYTr0/IbHOMO CeYeHUs (TaBPOBbIX, KOJIbLIEBbIX),
KOHTaKTUPYIOLWUX C FPYHTOM.

TeMnepaTyprle BO3,EI,eI7ICTBVIF| OONyCKaeTCsd He Y4YUTbIBaTb B pacdeTaX TOHKOCTEHHbIX KOHCprKLI,I/IIZ, ecnu
obecneyeHa csobona nepemMeLeHNn 3TUX KOHCTPYKLMWNA.

10.2 Mpu pacyeTe BETOHHbLIX U XKene306eTOHHbLIX KOHCTPYKLMI ciefyeT y4MTbiBaTb TeMnepaTypHble BO3AeiCTBUS
3KCMyaTaUMOHHOIro Y CTPOUTEIbHOrO NepPMoa0B.

TemnepaTypHble BO3AENCTBUS CTPOUTESNIbHOIO Nepuoaa onpenenstioTcsa C y4eTOM SK30TepMUn U Apyrux yciaoBui
TBepAeHus 6eToHa, BKJI0Yasi KOHCTPYKTUBHbIE U TEXHONOMMYECKME MEPOMNPUSTUS MO PEryIMPOBaAHMIO
TeMNepaTypPHOro pexxiMMa KOHCTPYKLUN, TEMMEPaTYpPbl 3aMblKaHUA CTPOUTENbHbIX LWBOB, MOJIHOFO OCThIBAHUSA
KOHCTPYKLUMW 00 CPeAHEMHOr0JIETHUX 3KCMJTyaTaUMOHHbBIX TeMMepaTyp, konebaHun TeMnepaTypbl HAPY>XXHOIO
BO3JyXa U BOAbI B BOJOEMAX.

K TemnepaTypHbIM BO34ENCTBMAM 3KCMyaTaUuMOHHOMO Nepuoaa 0THOCATCA KMMaTuieckume konebaHus
TeMmnepaTypbl HAPYXXKHOI0 BO34YXa, BOAbI B BOAOEMAX W 3KCMyaTaUUOHHbIA NOAOrpPeB (Man oxnaxaeHue)
COOpPYXKEHUs.

KOHKpEeTHbIN nepeyeHb TeMNepaTypHbIX BO3OENCTBUNA, Y4UTbIBAEMbIX B pacyeTax 6eTOHHbIX 1 Xene306eTOHHbIX
KOHCTPYKLUNIN OCHOBHbIX BUAOB MMAPOTEXHUYECKNX COOPYXKEHU, [OJKEH YCTaHaBAMBaTbLCSA B COOTBETCTBUM C
TpeboBaHuamun CI 58.13330 1 cTponTebHBIMU HOPMaMUN Ha NPOEKTUPOBAHNE COOTBETCTBYIOLLNX BULOB
COOpPY>XKEHUN.

10.3 B pacyeTax 6eTOHHbIX 1 Ke1e306eTOHHbIX KOHCTPYKLMIA TMAPOTEXHUYECKUX COOPYXKEHMI Ha TeMnepaTypHblie
BO37€CTBUSA NPY COOTBETCTBYIOLWEM 060CHOBAHUMN AOMYCKAETCA YYUTbLIBATh TEMOBOE BJUSAHNE COSTHEYHOM
pagunauuu.

10.4 Y4eT BNa)KHOCTHbIX BO3AENCTBUIA Npu pacyeTe 6eTOHHbIX 1 Xene306eTOHHbIX KOHCTPYKLUNA A0/KEH BbiThb
060CHOBaH B 3aBMCUMOCTM OT BO3MOXXHOCTMW PasBUTUSA ycagkum nam HabyxaHns 6eToHa 3TUX KOHCTPYKLUA.

LonyckaeTcs He y4nTbiBaTb ycalKy 6eToHa B pacyeTax:
MACCUBHbIX KOHCTPYKLINIA;

TOHKOCTEHHbIX KOHCprKLI,I/II7I, HaxXxo4sAWMNXCA Mo BoAON, KOHTaKTUpyrowmnx c BOZOM UM 3aCbIMaHHbIX FPYHTOM, eC/in



6binn npenycMoTpeHbl Mepbl MO NpenoTBpalleHno BbiCbIXaHNA 6eToHa B nepuon CtpounTesnibCTBa.

10.5 TemnepaTypHble N BJIaXKHOCTHbIE NOJI KOHCTPYKLMA PacCYUTbIBAOTCA MeToAaMN CTPOUTESIbHON (hU3NKK C
NCNOJIb30BaHMEM OCHOBHbIX MOJIOXXEHUN, MPUHATBIX A1 HeCTaunOHapHbIX NPOLEeCcCcoB.

10.6 [aHHble 0 TemMnepaType U BAa>XHOCTU HAPY>XHOT0 BO3AyXa U Apyrve KAMMaToJIornyeckmne XxapakTepmucTuku
[OJKHBI MPUHUMaTbCA Ha OCHOBE METEeopOosIornyeckmnx HabnioaeHnn B paioHe cTpouTenbCcTBa. Mpu oTCyTCTBUN
Taknx HabnopeHnn HeobxoanMble CBeAEHNS CeayeT NpMHUMaTb No 0ULMasbHLIM AaHHbIM FOCYAapCTBEHHOM
rMAPOMETEOPOJIOr NHECKOW CYXKObI.

TemnepaTypa BOObl B BOOOEMaX AOJIXKHa onpenenaTbCAa Ha OCHOBE CrnelnalsibHbIX pac4eToB M MO aHas1oram.

10.7 Ona coopyxeHum | knacca Tennounsndeckme XxapakTepucTnkm 6eToHa ycTtaHaB/IMBaOTCA HA OCHOBAHUN
crneumanbHbIX NCCnenoBaHuin. [na COOpy>XeHnn Apyrux KaaccoB v Npu npeaBapuTesisHOM MPOEKTUPOBaHNN
Coopy>XeHun | Knacca ykasaHHble XapaKTepUcTukn 6eToHa gonyckaeTca NnpuHMMaTh no Tabnuuyam 6.1 n 6.2
npuno>xxenuns b.

10.8 JedopMaTMBHbIE XapaKTePUCTUKK BeToHa, HeobxoanMble st pacHeTa TEPMOHAMNPSXKEHHOro COCTOsHUA
KOHCTPYKUWIA, AOMYCKAeTCs NPUHUMATb:

HayasibHbIN MoAyNb ynpyroctu 6eToHa, Mla, B Bo3pacTe MeHee 180 cyT. - no dopmyne
, (102)
rae - 6espasmMepHbIN NapaMeTp, NpuHUMaeMbii No Tabauue b.3 npnnoxxeHns b;
t - Bo3pacT 6eToHa, cyT.
HavanbHbIn Moayb ynpyroctu 6eToHa B Bo3pacTe 180 cyT. n 6onee cnefgyeT NpMHMMaTb B COOTBETCTBUMK C 5.27.
XapakTepucTtukm nonsyyectn 6etoHa cnepgyeT npuHMMaTh No Tabnanue b.4 npunoxenunsa b.

[ns coopy>xeHuin | knacca nedopMaTUBHbIE XapaKTePUCTUKN B6eToHa ciefyeT YTOYHATb MCCef0BaHNAMN Ha
obpa3suax 13 6eToHa NPOM3BOACTBEHHOIO COCTaBa.

10.9 PacyeT 6eTOHHbIX 1 Xene306eTOHHbIX KOHCTPYKUMA No obpa3oBaHMio (HEAONYLWEHWIO) TeMnepaTypHbIX
TPpeLwnH cnegyeT Npou3BOANTb MO hopMynam:

a) npu npoBepke 06pa3oBaHNA TPELLMH 1 onpeaeneHn Nx pasMepos:
. (103)

Ons ob6pa3oBaHUs MOBEPXHOCTHON TpeLLHbl Heobxoanmo, 4Tobbl ycosre (103) BbINOAHANOCH B Npeaesiax 30HbI
pacTsXeHus, rnybruHa KOTOPOW B HanpasaeHUK, neprneHanKyaspHOM NnoBepxHoCTH, 6biia bbl He MeHee 1,3, rae -
MaKCUMaslbHbIA pa3Mep KPYMNHOro 3anosiHnTensa 6eToHa;

6) Npy HeJoNYLEeHWN TPELLUNH B KOHCTPYKLUMAX, PaCcCHNTbIBAEMBIX MO BTOPOW rpynmne npeaesbHbIX COCTOSHUNR:
; (104)

B) NpW HeJonyLweHNn TpeLmH B KOHCTPYKLMAX, pacCYNTbiBaeMbIX MO NEPBON rpynne npefenbHbiX COCTOAHUNA:
. (105)

B aTnx chopmynax:

A(t) - paboTa pacTarneaoLMX HaNPSXKEHWA, HOPMasbHbIX K MJIOCKOCTU TPELLUHbI, Ha COOTBETCTBYIOLLEN UM
Pa3HOCTY MOJIHbIX U BbIHYXKAEHHbIX TeMnepaTypHbIX AedopMaunii; 3HavyeHne A(t) onpeaenseTcs B COOTBETCTBUN C
10.10;

; - COOTBETCTBEHHO HOPMAaTMBHOE 1 pacHYeTHOe CONpoTMBIIeHNe BETOHa Ha 0CeBOe pacTSKeHne, onpeaensemMoe B
cooTBeTCcTBUK € 5.13 1 5.14;

- KO3(hPUUNEHT Nepexona OT HOPMAaTUBHOIO CONPOTUBIIEHNSI BETOHa Ha 0CEBOE pacTsXKEHNE K CpedHeN NPOYHOCTH
Ha oceBoe pacTsaeHue 6eToHa NPOM3BOACTBEHHOIO COCTaBa, onpeaensemMoln B cootBeTcTteum ¢ 10.11;

- KO3 (PULUNEHT, YHNTBIBAKOLWMA 3aBMCMMOCTb NPOYHOCTN BeToHa Ha 0ceBoe pacTsXKeHne OT Bo3pacTa t u
npUHMMaeMmbIn B cooTBeTCcTBUK C 10.12;

- MoAyNb ynpyroctun 6eToHa;

- KO3(PUUNEHT ycnoBuin paboThl, paBHbIA 419 MAaCCUBHbIX COOPY>XeHui - 1,15, ans ocTanbHbIX - 1,0.
10.10 3HayeHue paboTbl A(t) HaxoOMTCA NO CreayloLWUM GopMyam:

Onsa cnyyvast o4HOOCHOIr0 PacTsaXXeHUSA U MJIOCKOro HanpsXXeHHOro COCTOAHNS:

; (106)



ONs NJ0CKoAe(OPMUPOBAHHOMO COCTOAHNS:
, (107)
roe - Tekyllee BpeMms;
- BpeMsi CxBaTblBaHUs 6eToHa;
- TemMnepaTypa 6eToHa B MOMEHT BPEMEHU ;
- TeMnepaTypHbI KO3 MULUEHT JIMHENHOrO paclumpeHust 6eToHa;

- neopmaumn 6eToHa, onpeaensieMble C y4€TOM NEPEMEHHbIX BO BPEMEHM MOLY/ISt YIPYrOCTUN U NON3y4eCcTn
6eToHa;

- pacTarmearolne Hanpsa>XeHna B beToHe:
npu;
npum,

rae - Hanpsi>xeHns B 6eToHe, onpeaeneHHble C y4eTOM NEPEMEHHbIX BO BPEMEHUN MOAY S YAPYTroCTU U NONI3y4eCcTH
6eToHa.

10.11 KoathpunumeHT onpenensgeTtcsa no popmyne
, (108)

roe u- Ko3MULUNEHT, 3aBUCALLNA OT YCTaHOBJIEHHO 06ecneyeHHOCT rapaHTUPOBAHHOM NPOYHOCTM BeToHa 1
paBHbIN

1,64 npn q = 0,95;

1,28 npnq = 0,90

n 1,04 npnq=0,85;

- KO3 pUUNEHT BapuaLum npovYHoCcTn 6eToHa Npon3BoOACTBEHHOIr0 COCTaBa.

Onsa coopy>xeHnn | Il KnaccoB 3Ha4YeHNA KO3pULUMEHTa YCTaHaBIMBAOTCA UCCNe00BaHNAMN Ha
KpynHoMacwTabHbix obpa3uax n3 6eToHa NPoOM3BOACTBEHHOINO COCTaBa. [1a COOpPY>KEeHUN APYrUX KIaccoB U NMpu
npeaBapuTesibHOM NPOEKTUPOBAHMN COOPYXKeHU | 1 Il KnaccoB AoMyCcKaeTca NPUHUMaTb:

= 0,135 npn g = 0,95,
= 0,173 npn q = 0,90,
= 0,213 npn q = 0,85.

10.12 3HayeHus B 3aBUCUMOCTM OT Bo3pacTa 6eToHa cneayeT NpUHUMaTL AN CTPOUTESILHOro Nepuoaa no Tabnuue
6.5 npunoxeHusa b, Ans aKcryaTalUMOHHOIro nepunoga, Kak npasuso, pasHsim 1,0.

Onsa coopy>eHuin | n Il knaccoB KOIPDOULNEHT crieayeT YTOYHATb UCCNeA0BaHUAMMN Ha KpyNHOMacCLITabHbIX
obpasuax n3 6eToHa NpPoM3BOACTBEHHOIO COCTaBa.

10.13 Ona coopy>xeHun | n Il KnaccoB B TEXHNKO-3KOHOMUYECKOM 060CcHOBaHUKM, a s coopyxeHun Il n 1V knaccos -
BO BCeX CJly4aax AonyckaeTcs pacyeT no obpas3oBaHuio (HeAONYLEHWIO) TPELLMH OT TeMNepaTypPHbIX BO3AENCTBUN
npoun3soaunTb Mo opmyne

, (109)
roe - TeMnepaTypHble HaNPSAXXEHNUS B MOMEHT BpPeMEHU t;
- npegenbHasa pacTsKuUMocTb 6eToHa, onpegensemMas no Tabnuvue 6.6 npunoxxeHus b;
- KO3((PULUNEHT, YHNTLIBAKOLWMA 3aBMCMMOCTb OT Bo3pacTa 6eToHa, onpegensembin no Tabanue b.7 npunoxxeHns b.

Mpu onpeneneHnn Ko3ULMEHTa 3HaYeHUs cnegyeT NPUHUMATL PaBHbIMU AJIMHE yYacTKa 3Mopbl pacTArnBaoLLmMX
Hanps>xeHW B npefenax 6,10ka naM NpU HaJMYUmM Ha y4acTKe 3MNopbl PacTArUBaOLLMX HANPsSXKEHUA 30HbI C
HYJIEBbIM FPAAMEHTOM HaMNpPSXKEHUN.

MpunoxxeHne A (obsasaTtenbHoe) OCHOBHblIe BykBeHHble 0603HaYeHuns

Ycunmsa oT BHEWHNX Harpys3oK n BO34ENCTBUA B nornepevyHoM cevHeHnn sanemMeHTa

M - n3rnbatoLmnii MOMEHT;

N - npooonbHasa cuna;



Q- rnepepesbiBatoian cuna.

XapaKTepucTMKN MaTeprasios

- pacyeTHble CONPOTMBIIEHNS BETOHa 0CEBOMY CXKAaTUIO N OCEBOMY PACTSXKEHMIO COOTBETCTBEHHO OJ151 NpeAesbHbIX
COCTOSIHMI NepBO 1 BTOPOW rpynn B Bo3pacTe 6eToHa 180 cyT. (unm 1 ron);

- pacyeTHble COMPOTUB/IEHNS COOTBETCTBEHHO CTEPXXHEBOW U JIMCTOBOW apMaTypbl;

- pacyeTHOe COMpoTMBIEHME NornepeYHol apMaTypbl PacTSXXEHUIO A5 NpeaesibHbIX COCTOAHUA NepBo Fpynnbl Npu
pacyeTe CeYeHUN, HaKNOHHbIX K MPOAO0/IbHON OCU 3/1eMEHTa;

- pacyeTHoe COnpOoTMBJIEHNE apMaTypbl CKAaTUO A5 NpefefbHbIX COCTOSIHUI NepBon rpynnbl;
- HaYaJibHbIA MOAYb YNPYrocTy 6eToHa Npu CKaTun N pacTsXKEHUN;
- MOAy/b YNpyrocTy apMaTyphbl;

V - KoappuumeHT lMNMyaccoHa;

OTHOLLEHME COOTBETCTBYIOLWMX MOAYJEN YNPYrOCTU apMaTypbl 1 6eToHa ;

- KO3(h(pUUMEHT BapuaLmm npo4YHoCcTn 6eToHa Npon3BoACTBEHHOIN0 COCTaBa.

XapaKTepucTUKN NoNoXXeHNa NPOLA0JIbHON apMaTypbl B MONEpeYHOM Ce4YeHUn 3/1eMeHTa
S - 0603Ha4YeHMe NPOAOJIbHON apMaTypbl:

a) ona narnbaemMbix 3J1IEMEHTOB - PACMOJIOXKEHHONM B 30HE, PAaCTAHYTON OT AENCTBUSA BHELWHUX YCUINRA;

6) oNa CKaTbIX 3/IEMEHTOB - PACMOJIOXKEHHOW B 30HE, PaCTAHYTON OT AENCTBUS YCUIMA NN Y HAaMeHee CXKaTon
CTOPOHbI CEYEHUS;

B) AN BHELLEHTPEHHO PaCTSHYThIX 3/IEMEHTOB - HaVMeHee yaJIeHHOW OT TOYKW NPUI0XKEHNS BHELLIHEN NpoaoSibHON
CWbl;

r) A8 LUeHTPanbHO PACTAHYThIX 3JIEMEHTOB - BCEI B MOMEepe4YHoOM CeYEeHUN SN1eMEHTa;
S' - 0603HaYeHne NPoa0sLHON apMaTypbl:
a) NS M3rnbaemMbiX 3/1€MEHTOB - PACMOJSIOKEHHOM B 30HE, CXKATON OT AENCTBUA BHELLIHUX YCUINIA;

6) ON5 CKaTbIX 3/IEMEHTOB - PACMNOJIOXKEHHOW B 30HE, CXKATOW OT AENCTBUA BHELIHUX YCUINA nnn y Hanbonee
C>KATON CTOPOHbI Ce4YeHUNs;

B) ANS BHELEHTPEHHO PAaCTAHYTbIX 3J/IEMEHTOB - Hanbonee y}J,aJ'IeHHOVI OT TOYKWN NMPUNOXeHUA BHELLUHEN I'IpO,D,OJ'IbHOI‘/‘I
cunnbl.

reOMeTpVI‘-IECKI/Ie XapaKTepUCTuKn
b - WKpKHa NPAMOYrofibHOro cevyeHus, WrprHa pebpa TaBPOBOro UAW OBYTABPOBOIro CeYEHUS;
h - BbICOTa NPsIMOYro/ibHOro, TABPOBOrO WJIM [IBYTaBPOBOr0 CeYeHUS;

a, @' - paccTossHME OT PaBHOAENCTBYIOLLEN YCUINIA COOTBETCTBEHHO B apMaType S n S' no 6anxxanen rpaHm
cevyeHwusd,;

- paboyas BbicOTa cevyeHus ( ; );

X - BbICOTa C)XaToW 30Hbl ceyeHus (beToHa);

- OTHOCUTEsIbHAA BbICOTa CKATOW 30HbI 6€TOHA, paBHas ;

S - pacCToOsAHUE MeXXAY XOMYyTaMu, U3MEPEHHOE MO OJINHE 3JIEMEHTA;

- 3KCUEHTPUCMTET NPOA0JIbHON CUMbl N OTHOCUTENIBHO LIEHTPa TSXXECTU NMPUBEAEHHOr0 Ce4YeHuns;

e, e' - paccTosHMe 0T TOYKN NPUIOXKEHNA MPOLOSLHOWN CUJIbl COOTBETCTBEHHO A0 PAaBHOAENCTBYIOWMX YCUNA B
apmaTtype Sun S’

d - HOMVWHaNbHbLIA JMnaMeTp apMaTYPHbIX CTEPXXHEN;
F - nnowanb BCcero 6€ToHa B NONEpeyHOM CeYEHUN;
- naowaib Ce4eHMs CKaToM 30Hbl 6eToHa;

- nnoWwanb npneegeHHOro ce4eHma aneMeHTa,



- naowanb cCe4eHUn apMaTypbl COOTBETCTBEHHO S 1 S';

- nnowagb ce4yeHnda XOoMyTOB, PacCrosIoXKeHHbIX B ogHom HopmaanoM K I'IpOJJ,OﬂbHOVI OCKn 3/1eMeHTa NMJIOCKOCTHn,
nepeceKarou.l.ePl HaKJ/IOHHOEe ceYyeHune;

- nowaab ced4eHnda OTOrHyThbIX CTep)KHeVI, PacnoJzIoXKEeHHbLIX B OOHON HaKJIOHHOM K I'IpO,D,OJ'IbHOI?] OCH 3/1eMEHTa
MJIOCKOCTN, I'IEDECEKa}OLLI,EVI HaKJIOHHOE CceYvYeHne;

| - MOMEHT nHepumnn cevyeHuns 6eToOHa OTHOCUTENBHO LUEeHTPa TAXKECTN Ce4HeHnd 3JIeMEeHTa;

- MOMEHT nHepuunnm npmneeaeHHoOro ce4eHnsa OTHOCUTENIbHO ero LeHTpa TAXeCTu;

- MOMEHT nHepuunnm naowagn ce4eHmna apMaTypbl OTHOCUTENIbHO LLEHTPa TAXECTU Cce4YeHNd 3neMeHTa;
- MOMEHT nHepummn Cc>KaTown 30Hbl 6€eTOHa OTHOCUTENBHO LEeHTPa TAXECTU CEHEHNA,;

- CTaTUYECKUIN MOMEHT NJoWaimn ce4eHNs CKaTol 30Hbl 6eToOHa OTHOCUTENIbBHO TOYKMN MPUSTIOXKEHUS
paBHOOENCTBYIOLLEN YyCUAMA B apMaType S;

- CTaTM4YeCKue MOMEHTbI MJoWwaan ce4yeHns BCcen NPoaoIbHON apMaTypPbl OTHOCUTENBHO TOYKM NMPUIOXKEHUSA
paBHOAENCTBYIOLLEN YCUINA COOTBETCTBEHHO B apMaType u .

KoappunumeHT sl

- COMeTaHU Harpysok;

- Ha[,eXKHOCTW MO Ha3HA4YeHWI0 COOPYXKEHWA;
- ycnoBuin paboTbl COOPYXEHUS;

- ycnoBsuin paboTtbl 6eToHa;

- ycnoBuin paboTbl apMaTyphl;

- apMupoBaHuns, OI'Ipe,EI,EJ'IFIEMbIVI KaK OTHOLLUEeHue njowann ce4eHns apMaTypbl S K rnjoLwaan nonepeyHoro cevyeHus
anemeHTa , 6e3 y4€Ta CBECOB CXaTbIX N PaCTAHYTbIX MOJIOK.

XuMunyeckmne nobaBku ona 6etoHoB

NCT - naurHo-cynbOoHaTbl TEXHUYECKUe;

COO - cmona pgpeBecHas OMblIeHHas;

NIXA - necoxnmmyeckan nobaska;

C-3 - cynepnnactugukaTop;

CHB (CB3K) - cMona HeNnTpaaiM3oBaHHasA BO34yXOBOBJIEKaoLLLas;
M®JIX - NOHN3NTESIb BA3KOCTU (PEHOJIbHBIN 1E€COXUMUYECKNN;
CIM - caxapHasa naToka;

XK - XNOpucCTbIN KanbLUnni;

CB3K - cMona BO34YyXOBOBJIEKatOLLAA 3KCTPAKLNOHHAA KaHN(OIbHAA.

MpunoxxeHne b (pekoMmeHayemoe) XapakTepuctmkm 6eToHa gnsa pacyeTa
KOHCTPYKLUWW Ha TeMnepaTypHble BO3AENCTBUS

Tabnuua b.1 - Tennogursnyeckne xapakTepmucTmku 6eToHa

XapakTepuctukmn 6eToHa bykBeHHOe 0b60o3Ha4YeHne|Pa3MepHOCTb|3HavYeHne
TemnepaTypHbI KO3PPUUNEHT INHENHOIO pacLUMpeHns
TennonpoBOAHOCTb 2,67
TeMnepaTypornpoBoaHOCTb
YoenbHas TenjioeMKocTb 1
KoahpmumeHT TennooTaa4m C OTKPbITON MOBEPXHOCTHU
beToHa:
B HAPY>XHbI BO34YyX 24
B BO34YX BHYTPW MOJIbIX LWWBOB, LWWAXT, LLAaTPOB (7-12)
B BOAY

Tabnnua b.2 - XapakTepucTukn TensoBblgenerHns 6eToHa



Mapka TennoBbigeneHne 6eToHa, KI>k/KKan, Ha 1 Kr LemMeHTa B Bo3pacTe
Tun uemMeHTa LemenTa 6eToHa, CyT.
3 7 28 90
MopTnaHpoueMeHT 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
fyuuonaHosbIn 300 175/42 230/55 270/65 280/67
nopTNaHALEMEHT,
LWakonopTNaHALEMEHT 400 210/50 265/63 320/77 335/80

Tabnuua b.3 - MapameTp

Ocafka KoHyca MakcuManbHbIA pasmep npu Knacce 6eToHa No MPOYHOCTU Ha CKaTue
6GeToHHOM cMecK, CM |  KPYMHOro 3anosiHmTtens, 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
Cebilwe 8 40 11/ 15|19 23 |26| 30 |35| 38 (42| 46 (506274
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
Tabnnua b.4 - XapakTepncTuku nonsy4ectu 6eToHa
Mepa nonsyyectu 6€ToHa , , NpY AJINTENBHOCTW 3arpy>XeHus ( ), cyT.
Bo3pact sarpyXenns, cyT. o5 [ 25 50 | 100 | 200 | 500 | 1000 | 1500
0,125 0( 0,05 | 16,00 | 20,00 | 24,00 | 27,00 | 31,00 | 32,00 | 32,00
10 01,10 | 1,76 2,23 2,67 3,06 3,48 3,60 3,60
30 0/085| 1,41 1,80 2,18 2,52 2,89 3,00 3,00
112 0l 0,50 | 0,80 1,18 1,45 1,70 1,92 1,98 1,98
205 0l 0,35| 0,67 0,88 1,09 1,26 1,42 1,46 1,46
512 00,21 | 0,46 0,65 0,80 0,91 0,98 1,00 1,00
1500 00,21 | 0,46 0,65 0,80 0,91 0,98 1,00 1,00
Tabnnua b.5 - KoagpdpuruneHT
Bo3pacT foctuxeHnsa 6eToHOM NPOYHOCTU MO KoacdhdumuneHT npm BospacTte BeToHa, CyT.
KJlacCy Ha ckaTue, CyT. 3 7 |14 (28|45 |90 |180(360|1,5(2,0(2,5|3,0{3,5(4,0
180 0,31/|0,47|0,62/0,78|0,85/|0,93|1,00(1,07|1,12|1,18(1,23|1,27|1,32[1,37
360 0,29|0,44|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 b.6 - NpeanenbHas pacTAXUMOCTb 6eToHa

Ocanka KoHyca MaKCUMabHBIR pasMep MpenenbHaa pacTsaXMMocTb 6eToHa nNpu knacce 6eToHa no
6eTOHHOIN CMecKn, CM | KPYMHOro 3anoJiHUTEeNs, MM MPOUHOC TN Ha CKaThe

B5|B7,5|B10|B12,5(B15|B17,5(B20|B22,5|B25|B27,5|B30|B35|B40

Ho 4 40 3,5/3,7|4,0| 4,2 |4,5| 4,8 |5,0 5,3 |5,5| 5,8 [6,0|6,5|7,0

80 3,0/3,2|3,5| 3,7 |4,0| 4,3 |4,5| 4,8 |5,0 5,3 [5,5|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 4,014,2(4,5| 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 5,3 |5,5| 5,8 [6,0/16,5|7,0

120 3,2/3,5|3,7| 4,0 |4,2| 4,5 |4,7| 5,0 |5,2| 5,5 [5,7|6,2|6,7

Csbllwe 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 5,0/5,2|5,4| 5,6 |5,8| 6,0 |6,2| 6,4 |6,6| 6,8 [7,017,5|7,8

120 4,5/4,7(4,9| 5,1 |5,3| 5,6 |5,8| 6,0 |6,2| 6,5 |6,7(7,0|7,5

Tabnuua b.7 - KoadhpuumeHT




BospacT 6eToHa, cyT npu Knacce 6eToHa Mo NPOYHOCTM Ha CXKaTue B Bo3pacTe 180 cyT.
! ‘| B5 |[B7,5/B10|B12,5|B15(B17,5|{B20(B22,5|B25(B27,5/B30(B35|B40

3 0,94/0,89|0,84| 0,80 |0,76| 0,74 |0,71| 0,69 |0,66| 0,64 |0,63]|0,61|0,60

7 0,95/0,90/0,86| 0,83 |0,80| 0,78 |0,76| 0,74 |0,73| 0,72 |0,71)0,70|0,70

14 0,96/0,92|0,89| 0,89 |0,84| 0,82 |0,81| 0,80 |0,79| 0,78 |0,78)0,77|0,77

28 0,97/0,95/0,93| 0,91 |0,90] 0,89 |0,88| 0,87 |0,87| 0,86 |0,86|0,86|0,86

45 0,98/0,97|0,95| 0,94 |0,93| 0,92 (0,92 0,92 |0,92| 0,91 |0,91/0,91|0,91

90 0,99/0,99|0,98| 0,98 |0,98| 0,98 (0,98 0,98 |0,98| 0,98 |0,98|0,98|0,98

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

Tabnnua b.8 - PacyeTHble 3Ha4YeHWS CABUTOBbIX XapaKTepUcTunkK 6eTOHHOM KNaaKu No CTpOUTEJIbHbIM LLIBAM

Coopy>XeHNs C CEKLMOHHOM pa3pe3Koi Ha

Coopy»xeHuns co cTonb4yaTon paspeskon

6710KM Ha 6,10KK
XapakTepucTtuka casura | BubpmpoBaHHbIn 6€TOH | YKaTaHHbI 6eToH BUGPUPOBaHHBIA GETOH Knacca
Knacca Knacca
B54 B17,5 | B20 B40 | B5B17,5 | B20 B30 B5 B17,5 B20 B40
KoathduruneHT TpeHuns- 11 1.2 1.0 1.1 1,0 1.1
3auenneHns
CuenneHue C, MlMa 0,3 0,4 0,2 0,3 0,1 0,2

MpuMeYvaHue - Obecne4yeHHOCTb PacHeTHbIX 3HAYEHUI CABUIOBbLIX XapakTepUCTUK NpUHATa paBHo 90%.

MpunoxxeHne B (pekomeHpyemoe) O6nacTn paumMoHasbHOro NPMMeHeHNs
nobaBoK 0519 BETOHOB rMAPOTEXHNYECKNX COOPYKEHUIA

Tabnnua B.1

HacTu coopyXeHun nam
KOHCTPYKLUN

HanmeHoBaHue nob6aBokK

Mnactndpuunpytowero|BosnyxososrsiekatoLero

0encTBus

nencreuns

MnactTndpunumpytowe-
BO3yXOBOBJIEKatoLLLEero
nencTeuns

3amMepnnsaouiero
0NEencTBus

JNICT C-3

nxg, cgo,
CHB (CB3K)

nonx

cn

1 beToH n xenes3obeToH
rMAPOTEXHNYECKUX
COOPY>XKEHUN - YacTen,
pPacnofIoXXeHHbIX B 30He
nepeMeHHOro ropM3oHTa
BOObI:

a) B 0co60 cypoBbIX
KIIMMaTNn4eCKnX yCaoBusAx;

6) B CypoBbIX
KJIMMaTUYECKUX YCJIOBUSIX;

B) B YMEPEHHbIX
KAMMaTUYEeCKNX YCOBUAX:

yacTemn, NMOCTOAHHO
HaXOo4ALLMXCA NoL BOOOW;

HaABOAHbIX YacTewn,
3MNN304NYECKN OMbIBAaEMbIX
BOOON;

YacTen BHYTPEHHMX 30H

2 beToH BOOOBOOOB U
OPYrnx KOHCTPYKUNA,
NCNbITbIBAKOLWMNX
pacTarmeampoLme
Hanps>xeHus

3 KaBUTaLMNOHHO-CTONKNE U
N3HOCOCTONKNE BETOHbI

(+)

OKoH4YaHue Tabnuubl B.1



HanmeHoBaHne nob6aBok

KomMnnekcHoro oencTeuns yCKOE’mO'“erO MwnkpoHanonHNTENb
nencTeus
5 5 C-3 + XA
HacTu COOPY>XEHU NN KOHCTPYKLNIA JICT + XA nan win C-3 +
JICT + COO vnn CAO vwm XK 30na MUKPOKpeEMHe3eM
ICT + CHB (CBaK)| &3+ CHB yHoca
(CB3K) C-3
+ NBAX
1 beTOH 1 xenes3obeToH rMAPOTEXHUYECKMX
COOPY>XKEHUN - YaCTeN, PacrnosiIoXKEHHbIX B
30HE NepeMeHHOro ropM3oHTa BoAbl:
a) B 0co60 CypOBbIX KJIMMaTUYECKUX + (+)
YCJIOBUSAX;
6) B CypOBbIX KNMMaTUYECKNX YCNOBUAX; + (+)
B) B YMEPEHHbIX KIMMAaTUYECKNX YCIIOBUAX: + (+)
yacTen, NOCTOSAHHO HAaXOAALWMXCA nog BOOOWN; + (+)
HaABOAHbIX HaCTeFl, 3Mn304MN4YeCcKNn + + (+)
OMbIBaeMbIX BOOON;
YyacTen BHYTPEHHUX 30H + (+) +
2 beToH BOAOBOAOB U APYIrMX KOHCTPYKLMIA,
VCMbITbIBAOLWMNX pacTarvBatoLwimne +
Hanps>XXeHus
3 KaBUTaALMOHHO-CTONKNE U N3HOCOCTONKME + +
6eTOoHbI

MNMpumeyvaHue - 3HaK + 03Ha4YaeT uenecoobpa3HOCTb BBeAeHMA fobaBKu; - fobaBKa MoXeT ObITb NCNOIb30BaHa
TO/IbKO MOCJIe COOTBETCTBYIOLLEr0 TEXHUKO-IKOHOMUYeckoro obocHoBaHus;(+) - LobaBKa MoXXeT BbITb
MCMosb30BaHa TOJIbKO KakK pPerysiaTop CPOKOB CXBaTbiBaHWS B COMETaHUU € Apyroin nobaskoi, obecneyunBatoLLen
KoMniekc TpeboBaHWiA, NpeabsaBAseMblX K 6ETOHY B Ka>K[10M KOHKPETHOM cilyyae; - fobaBka ncnonb3yercs nnbo B

06b14HON, 60 B NOBLILLIEHHOW A03MPOBKE.

MpunnoxeHne I (pekomeHayemoe) Homorpamma s onpeneseHns
KoahgumumeHTa k ona pacyeta Npo4YHOCTU BETOHHbIX 3/IEMEHTOB TaBPOBOrO,
ABYTaBpPOBOro n kopob4yatoro cevyeHumn



k

T T

s

o]
~
a

MpunnoxeHwne [ (pekomeHoyemoe) HoMmorpamma ans onpeneneHus
Ko3(ppuumeHTa eCTKOCTUN HETPELLMHOCTONKNX YH4AaCTKOB 3JIEMEHTOB
NPAMOYroJIbHOr0 Ce4YeHUs, PacCYNTbIBaEeMbIX MO PACKPbLITUIO TPEeLLUNH
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[1] ®enepanbHbin 3akoH PP oT 30 nekabps 2009 r. N 384-03 "TexHUYeCKNn pernamMmeHT o 6e30MacHOCTUN 30aHUI U
Coopy>XeHunm".
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