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MNpeancnosue

Lennm u npuHumMnbl cTaHgaptusauum B Poccuitickon depepauumm yctaHosneHbl deaepanbHbim
3aKOHOM OT 27 aekabps 2002 r. N 184-®3 "O texHU4ecKom peryanposaHumn", a npasuaa pas3paboTku -
MocTtaHoBneHnem [MpasuTensctBa Poccuitckon Pegepaummn "O nopagke pas3paboTKM U yTBepKAEHUA
csogoB npasun” ot 19 Hoabpa 2008 r. N 858.

CBepeHuna o ceoae npasun

1. UcnonHutenn - HUMKBE um. A.A. TBosaeBa - nHctutyT OAO "HUL, "CtpouTtenbcteo'.

2. BHeceH TeXHUYeCcKMM KOMUTETOM Mo cTaHaapTusaumnm TK 465 "CtpouTtenbctso”.

3. TMoprotoBneH K yTBEpPKAEHUIO [lenapTamMeHTOM  apXMTEKTypbl, CTPOUTENbCTBA WU
rPafoCTPOUTENbHON MONUTUKM.

4. YteepxaeH [MpuKaszom MuHWUCTEPCTBA pPervoHanbHOro passutua Poccuiickon depepaumm
(MwunpervoH Poccum) oT 29 aekabpa 2011 r. N 635/8 v BBeaeH B aelicteue ¢ 1 aHBapa 2013 r.

5. 3apeructpmpoBaH ®esepanbHbiM areHTCTBOM MO TEXHUYECKOMY PEryIMpOBaHUIO U METPOIOTUN
(PocctangapTt). Mepecmotp CM 63.13330.2011 "CHuMM 52-01-2003. BeToHHble U Kene30b6eTOHHble
KOHCTPYKLMU. OCHOBHble nosioxeHua".

NHdopmaumsa 06 U3MeHEHMAX K HACTOALLEMY CBOAY NPaBWU NYBNKYETCA B eXKerogHo U3gaBaemom
MHOOPMALMOHHOM YyKasaTene "HaumoHanbHble CTaHAapTbl', @ TEKCT WU3MEHEHMA M NOMpPaBOK - B
eXXemMeca4yHo u3gaBaemMblX MHPOPMALMOHHbLIX YKasaTenax "HauumoHanbHble cTaHgapTbl". B ciayyae
nepecmoTpa (3ameHbl) MM OTMEHbI HAaCTOALLEro CBOAA NPaBUA COOTBETCTBYIOLLEE YBeAOM/IeHUe byaeT



ony6/IMKOBAHO B XXEMECAYHO M34aBaeMoM MHPOPMALLMOHHOM yKasaTese "HaunoHanbHble CTaHgapTb!".
CooTtseTcTBylOWAA MHPOPMALMA, YBEAOMIEHNE UM TEKCTbl Pa3MeLLaloTCA TaKXKe B MHPOPMALMOHHOM
cucteme obLLero nosb3oBaHMA - Ha oduLMaNbHOM caiTe paspaboTyunka (MuHpermoH Poccuun) B cetu
UHTepHeT.

BeeneHune

HacToawmit ceog npaBua paspaboTaH ¢ yyeTom 0b6sA3aTenbHbIX TPeboBaHWMN, YCTAHOBAEHHbIX B
depepanbHbix 3aKoHax oT 27 Aekabpa 2002 r. N 184-$3 "O texHudeckom peryampoaHmn”, ot 30 aexkabps
2009 r. N 384-d3 "TexHMYecKMin pernameHT o 6e30MacHOCTU 34aHUM U COOPYXKEHUN" U COAEPIKUT
TpeboBaHUSA K pacyeTy U NPOEKTUPOBAHNIO BETOHHbIX M Kene306eTOHHbIX KOHCTPYKLMI MPOMBbILNEHHbIX
N FpaXK4aHCKMX 303aHUI N COOPYIKEHUN.

Csog, npaBun paspaboTtaH aBTOpCcKUM Konnektusom HUUHKE um. A.A. M'Bo3gesa - uHctutyta OAO
"HUL, "CtpouTtenbctBo" (pykoBoautenb paboTbl - A-p TexH. HayK T.A. Myxameaues; AOKTOPa TEXH. HayK
A.C. 3anecos, A.N. 3se3a08, E.A. YucTakos., KaHA. TexH. Hayk C.A. 3eHunH) npu yyactnun PAACH (mokTopa
TexH. HayK B.M. boHaapeHkKo, H.U. KapneHko, B.WN. Tpasyw) u OAO "UHUUnpom3aaHuii" (AoKTOpa TEXH.
Hayk 2.H. Koapiw, H.H. TpekuH, nHx. U.K. HUKUTUH).

MpumeHeHMe Ha obs3aTenbHOlM ocHoBe pasgena 1 obecneumBaer cobntogeHue TpebosaHwUi
depepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHUYECKUA pernameHT o 6e30MacHOCTM 34aHUIA U
coopykeHui" (MoctaHoBneHue MNpasuTenbctea PP o1 26.12.2014 N 1521).

1. O6nactb NpUMeHeHus

HacTosawmin ceoa, NnpaBun pacnpoCcTpaHAETCAs Ha NPOEKTUPOBAHNE BETOHHbIX U Kene306eTOHHbIX
KOHCTPYKLMIA 30aHUIA N COOPYKEHUIM PA3/IMYHOTO HA3HAYEHWs, SKCMIyaTUPYEMbIX B KAMMATUYECKUX
ycnosusx Poccum (npm cuctematMyeckom Bo3aeNCTBMM TemnepaTyp He Bbiwe 50 °C 1 He Huke muHyc 70
°C), B cpefe C HearpecCcMBHOM CTEMEHbI0 BO34eNCTBUA.

CBof, npaBun ycTaHaBAMBAeT TPebOOBaHUA K NPOEKTUPOBAHWMIO BETOHHbIX WU Kene30H6eTOHHbIX
KOHCTPYKLMI, U3rOTOBASIEMbIX U3 TAXKENOro, MeSIKO3EPHUCTOro, IETKOro, AYEUCTOrO M HAMNpPAralowWwero
6ETOHOB U COLEPHKUT PEKOMEHAALMM NO PacYETy U KOHCTPYMPOBAHMIO KOHCTPYKUMIA C KOMMO3UTHOM
NoAMMEpPHON apMaTypoir.

(8 pea. 3meHeHuma N 1, yt8. NMpukazom MuHctpos Poccum ot 08.07.2015 N 493/np)

TpeboBaHMA HacTOAWEro CBOAA MNPaBW/A He PaAclpPOCTPAHAIOTCA Ha  NPOEKTUPOBAHWE
CTanexenes3obeToHHbIX  KOHCTPYKUMMK,  GUOPOOETOHHbIX  KOHCTPYKUMK,  COOPHO-MOHONMUTHbBIX
KOHCTPYKLMIA, BETOHHbIX U XKene300eTOHHbIX KOHCTPYKLMI T'MAPOTEXHUYECKMX COOPYHKEHWA, MOCTOB,
NOKPbLITUIA aBTOMOOU/IbHBIX AOPOr U aspoApPOMOB U APYIrUX CMeuManbHbIX COOPYXKEHWN, a TaKKe Ha
KOHCTPYKLMM, M3roToBNAeMble M3 6eTOHOB cpeaHel NAOTHOCTbI0O MeHee 500 u cBbiwe 2500 Kr/m3,
6eToHONONMMEPOB M NonnmepbeToHOB, BETOHOB HA M3BECTKOBBIX, LUAAKOBbIX M CMELLAHHbIX BAXKYLLMX
(Kpome nNpuMMeHeHUA UX B AYEUCTOM OETOHE), Ha F'MNCOBOM WM CMeLMaNbHbIX BAXKYLWKMX, BETOHOB Ha
cneumanbHbIX U OPraHUYecKUX 3anoaHUTeNsAx, 6eToHa KPYNMHOMNOPUCTOMN CTPYKTYpPbI.

Hactoawwmin ceBof, npaBua He coaepkuT TpeboBaHMA MO NPOEKTUPOBAHWUIO crneundUuyeckmx
KOHCTPYKLMI (NYCTOTHbIE NANTbI, KOHCTPYKLMM C MOAPE3KAMM, KAaNUTENU U T.N.).

2. HopmaTuBHble CCbl/IKK

B HacToAweM cBOAE NPaBUA UCNONb30BaHbI CCbIIKM Ha CieaytoLine HOPMATUBHbIE LOKYMEHTbI:
CMN 2.13130.2012. Cuctembl NPOTUBONOXKAPHON 3awwmTbl. ObecneyeHne OrHeCTOMKOCTM 06BEKTOB
3awmThbl" (c UIameHeHnem N 1)
(ccbinka sBeaeHa MamerHeHnem N 2, yT8. Mpukaszom MuHctpos Poccum ot 30.12.2015 N 981/np)
CM 14.13330.2011 "CHuMN 11-7-81*. CTpOUTENbCTBO B CEMCMMUYECKNX paitoHax"
CM 16.13330.2011 "CHwu1M 11-23-81*. CTanbHble KOHCTPYKLUMMK"
CM 20.13330.2011 "CHu1N 2.01.07-85*. Harpysku n Bo3aelicteuns"



CM 22.13330.2011 "CHu1N 2.02.01-83*. OcHOBaHWA 34aHNI U COOPYKEHUN"

CM 28.13330.2012 "CHwuM 2.03.11-85. 3awuTa CTPOUTENbHbIX KOHCTPYKLMIA OT KOPPO3UK'

CM 48.13330.2011 "CHwuM 12-01-2004. OpraHu13auus cTpoutenbcrea”

CM 50.13330.2012 "CHwnMN 23-02-2003. TensioBas 3almTa 34aHnin"

CM 70.13330.2012 "CHwuMN 3.03.01-87. Hecywue 1 orpaxkgatowme KOHCTpyKummn"

CM 122.13330.2012 "CHu1MN 32-04-97. TOHHENN }KeNe3HOA40POKHbIE U aBTOLOPOKHbIE"

CMN 130.13330.2012 "CHwuM 3.09.01-85. Npoun3BoACTBO COOPHbIX KeNe306eTOHHbIX KOHCTPYKLNMN U
nsgenmin'

CM 131.13330.2012 "CHwuN 23-01-99. CtpoutenbHasa Knmmartonorma"

FOCT P 52085-2003. Onany6ka. ObLine TeXHUYECKME YCN0BUA

FOCT P 52086-2003. Onanybka. TepMmuHbl M onpegeneHns

FOCT P 52544-2006. lNpoKaT apmaTypHbIi CBapMBaeMbli nepunoandeckoro npoduns kaaccos A500C
1 B500C gns apMMpoBaHUS Kene306eTOHHbIX KOHCTPYKLMIA

FOCT 18105-2010. beToHbl. [MpaBuaa KOHTPOAA U OLLEHKU MPOYHOCTH
(8 pea. 3meHeHuna N 2, yts. NMpukazom MuHctpos Poccum ot 30.12.2015 N 981/np)

FOCT 27751-2014. HageXHOCTb CTPOUTE/IbHbIX KOHCTPYKLMIA U OCHOBAHMM. OCHOBHbIE NMON0XKEHMUA
(8 pea. 3meHeHua N 2, yts. NMpukazom MuHcTpos Poccum ot 30.12.2015 N 981/np)

FOCT 4.212-80. CIKI. CtpoutenbctBo. beToHbl. HOMeHKNaTypa noKasartenem

FOCT 535-2005. NMpoKaT copToBOM U GpacoHHbIN U3 CTaNu yrnepoamcTon obbIKHOBEHHOrO KavecTsa.
ObLwme TEXHMUYECKNE YCNOBUA

FOCT 5781-82. Cranb ropsyekaTaHas AN aAPMUPOBAHUA KeNne3obeTOHHbIX KOHCTPYKLUNM.
TexHunuecKkne ycnosusa

FOCT 7473-2010. Cmecu 6eToHHble. TeXHUYECKMe ycnoBua
(8 peq. 3meHeHua N 2, yTB. NMpuKkazom MuHcTpos Poccum ot 30.12.2015 N 981/np)

FOCT 8267-93. LebeHb W rpaBuiA M3 NAOTHbIX TOPHbIX MOPOA LN CTPOMTE/NbHbIX pPaborT.
TexHunuecKne ycnosus

FOCT 8736-93. Mecok gns CTpouTebHbIX paboT. TeXHUYECKNe yCnoBus

FOCT 8829-94. M3aenusa cTpoUTeNbHbIE XKene306eTOHHbIe N BETOHHbIE 3aBOACKOro U3roTOBAEHMUS.
MeTogbl UCMbITaHMI Harpy»XeHnem. MNpaBuna oLeHKM NPOYHOCTU, }KECTKOCTM U TPELLMHOCTOMKOCTH

FOCT 10060-2012. beToHbl. MeToabl onpeaeneHna MOpPO30CTOMKOCTH
(8 pea. 3meHenuna N 2, yte. NMpukazom MuHctpos Poccum ot 30.12.2015 N 981/np)

FOCT 10180-2012. beToHbl. MeToabl onpeaeneHma NPOYHOCTU MO KOHTPOIbHbIM 0bpa3Lam
(8 pea. 3meHeHuma N 2, yTs. NMpukazom MuHcTpos Poccum ot 30.12.2015 N 981/np)

FOCT 10181-2000. Cmecu b6eToHHble. MeToabl UCMbITaHUA

FOCT 10884-94. Cranb apmaTypHad TePMOMEXaHWYECKU YMNPOYHEHHas ANa Kene300eTOHHbIX
KOHCTPYKLMI. TEXHUYECKME YC0BUA

FOCT 10922-2012. ApmaTypHble 1 3aKnagHble U34enus, UX cBapHble, BA3aHble N MeXaHU4YecKue
coeaAnHeHUA ANA XKene300eTOHHbIX KOHCTPYKUMN. ObLme TeXHUYeCcKue ycnoBus
(8 pea. 3meHeHuna N 2, yTB. NMpukazom MuHcTpos Poccum ot 30.12.2015 N 981/np)

FOCT 12730.0-78. beToHbl. Obwue TpeboBaHMA K MeTo4aM onpeaesieHMa NAOTHOCTU, BNaXKHOCTH,
BOAOMNOr/OWEHMNA, NOPUCTOCTU U BOAOHENPOHULLAEMOCTH

FOCT 12730.1-78. beToHbl. MeTOoa onpeaeneHma NIOTHOCTH

FOCT 12730.5-84. beTtoHbl. MeToabl onpeaeneHmnsa BOAOHENPOHULLAEMOCTH

FOCT 13015-2012. WU3pgenusa 6GeTOHHble W KenesobeToHHble Ana cTpouTenbctea. Obuwue
TeXHUYecKume TpeboBaHus. Mpasuna NPUEMKM, MAPKUPOBKM, TPAHCMOPTUPOBAHMA N XPaHEHUS
(8 peq. 3meHeHua N 2, yTB. NMpuKkazom MuHcTpos Poccum ot 30.12.2015 N 981/np)

FOCT 14098-91. CoepuHeHMAa cBapHble apmaTypbl M 3aKNafHbIX M3AENUNA Kene3obeToHHbIX
KOHCTPYKLMI. TUNbl, KOHCTPYKLMA U pasmepbl

FOCT 17624-2012. beToHbIl. YNbTpa3ByKOBOM MeTO, onpeaeneHns NPoYHOCTH
(8 peq. 3meHeHnunsa N 2, ytB. NMpukazom MuHcTpos Poccum ot 30.12.2015 N 981/np)

FOCT 22690-88. beToHbl. OnpegeneHme NPOYHOCTU MEXAHUYECKMMU METO4AaMMN HEPA3PYLLAOLLErO
KOHTpO/A

FOCT 23732-2011. Boga ana 6€TOHOB U CTPOUTE/IbHbIX PAaCTBOPOB. TEXHMYECKME YCN0BUSA
(8 pea. 3meHeHua N 2, yTs. NMpukazom MuHcTpos Poccum ot 30.12.2015 N 981/np)



FOCT 23858-79. CoeguHeHMA cBapHble CTbIKOBble M TaBpOBble apMaTypbl *Kenes3obeToHHbIX
KOHCTPYKLMIW. YNbTpa3ByKOBble MeTOAbl KOHTPOAA KavecTBa. [paBuaa npuemkm

B odumumanbHOM TeKCTe AOKYMeHTa, BUAMMO, gonyuieHa onedvaTka: FOCT 24211-2008 umeet
Ha3BaHue "[lob6aBKuM Ana 6ETOHOB U CTPOUTENbHBIX PacTBOPOB. ObLLME TEXHMYECKME yCnoBuA".

FOCT 24211-2008. [obaBkn ana OETOHOB W CTPOUTE/NbHbLIX pacTBOpoB. ObUMe TexHU4YecKue
TpeboBaHuA
(8 peq. 3meHeHnuna N 2, yt. NMpukazom MuHcTpos Poccum ot 30.12.2015 N 981/np)

FOCT 25192-2012. beToHbl. Knaccndukayma n obuime TexHnyeckme tpeboBaHmns
(8 pea. 3meHeHuna N 2, yts. NMpukazom MuHcTpos Poccum ot 30.12.2015 N 981/np)

FOCT 25781-83. ®dopmbl cTasbHble A1 U3rOTOBAEHUA Kenes3obeToHHbIX u3gennin. TexHndeckune
ycnoBsms

FOCT 26633-2012. beToHbI TAXKeNble U MeNKo3epHUCTble. TeXHUYeCcKme ycnoBusa
(8 pea. 3meHeHuna N 2, yts. NMpukazom MuHcTpos Poccum ot 30.12.2015 N 981/np)

B opuumanbHOM TeKCTe AOKYMEHTA, BUAMMO, AONYyLLEHA oneYvaTKa: umeetca B Buay FOCT 27005-
2014, a He TOCT 27005-2012.

FOCT 27005-2012. BeToHbl nerkme u ayeuncTble. MpaBuaa KOHTPOA cpeaHe NNOTHOCTU
(8 peq. 3meHeHua N 2, yTB. NMpuKkazom MuHcTpos Poccum ot 30.12.2015 N 981/np)

FOCT 27006-86. beToHbl. MpaBuna nogbopa cocTaBoB

FOCT 28570-90. BeTtoHbl. MeToabl onpeaeneHns MPOYHOCTM Mo obpasuam, oTobpaHHbIM U3
KOHCTPYKLUMA

FOCT 31108-2003. LilemeHTbl 0bwecTponTesibHble. TeXHUYECKME YC/I0BUA
(8 pea. 3meHeHuna N 2, yTB. NMpukazom MuHctpos Poccum ot 30.12.2015 N 981/nip)

FOCT 31938-2012. ApmaTypa KOMMO3UTHAA MOJMMEpPHana AAs apMUMpoBaHUA OGETOHHbIX
KOHCTPYKUM. ObLmMe TeEXHUYECKME YCNOBUA.
(ccbinka sBegeHa MameHeHnem N 1, yt8. Mpukasom MuHctpos Poccum ot 08.07.2015 N 493/np)

MpumedaHme. Mpu NONb30BAHUM HACTOAWMM CBOAOM MpaBuAa LenecoobpasHoO NpPoBeEpPUTb
OeNCTBME CCbIIOYHbIX CTaHAAPTOB M KaaccuduKaTtopoB B MHPOPMAUMOHHOM cucTemMe obuiero
NMonb3oBaHMA - Ha oduuManbHOM CcalTe HauUMOHa/lbHOro opraHa Poccuiickoit ®Pepgepaumm no
CTaH4apTU3aLumMmM B ceT MHTEpPHET MAM MO eKEeroaHo u3gaBaemomy MHPOPMaALMOHHOMY YKasaTesto
"HauMoHanbHble cTaHAapTbl", KOTOpblM onybanMkoBaH Ha 1 AHBapA TeKkywero roga, M no
COOTBETCTBYIOLLUMM EXEMECAYHO M34aBAEMbIM MHPOPMALMOHHBIM YKasaTenam, onyb/iMKOBaHHbIM B
TeKywem roay. Ecnm ccbloYHbIN OOKYMEHT 3aMeHeH (M3MeHEH), TO NPU MOAb30BAHUW HACTOALLMM
CBOAOM MNpaBWA cneayeT PYKOBOACTBOBATbCA 3aMeHEeHHbIM (M3MeHEeHHbIM) AOoKymeHToM. Ecau
CCbINOYHbIA AOKYMEHT OTMEHeH 6e3 3ameHbl, TO MONOMKEeHMEe, B KOTOPOM f[aHa CCblIJIKA Ha Hero,
NPUMEHAETCA B YaCTUW, He 3aTPArMBatoLLEN 3TY CCbIAKY.

3. TepMUHbI 1 onpeaeneHus

B HactoAwem cBoge npaBun NPUMEHAIOTCA cnefylowmMe TepMWUHbI C COOTBETCTBYHOLMUMMU
onpeaeneHUAMM:

3.1. AHKepOBKa apmaTypbl: obecrneyeHne BOCNPUATUA apMaTypoil AEeUCTBYIOWMX Ha Hee yCuani
nyTem 3aBefeHMA ee Ha ONpefeneHHYl0 ANMHY 33 pacyeTHOEe CevyeHWe WM YCTPOMCTBA Ha KOHLLaX
crneumanbHbIX aHKepPOB.

3.2. ApmaTypa KOHCTPYKTMBHaA: apmaTypa, yCTaHaB/AMBaeman 6e3 pacyeTa U3 KOHCTPYKTUBHbIX
CcoobparkeHni.

3.3. ApmaTtypa npeaBapuTenbHO  HAMPAXEeHHaA: apmaTypa, noayyawowada HayvasbHble
(npepBapuTeNbHbIE) HANPAXKEHMA B MPOLLECCE U3FOTOBJEHMA KOHCTPYKUWMIM 40 MPUIOKEHUA BHELIHUX
Harpys3oK B CTaguu 3KcnayaTaumu.

3.4. ApmaTypa paboyan: apmaTypa, yCTaHaB/MBaemMan Mo pacyery.

3.5. 3awMmTHbIA cnoi 6eToHa: TOAWMHA cnosi GeTOHa OT rpaHW 3neMeHTa [0 6auKalwen



NOBEPXHOCTU apMaATYPHOIO CTEPKHSA.
3.6. KOHCTpyKUMM BETOHHble: KOHCTPYKLUWW, BbINONHEHHble U3 6eToHa 6e3 apmaTtypbl MAM C
apmaTypoi, yCcTaHaBAMBAaEMOW MO KOHCTPYKTUBHbIM COOBpPaXKeHWsM U He Y4YMTbIBAaeMOK B pacyerte;
pacyeTHble YCUIMA OT BCEX BO3AENCTBUIN B BETOHHbBIX KOHCTPYKLMAX AOIKHbI 6bITb BOCNPUHATLI 6ETOHOM.
3.7. UckntoueH ¢ 25 mapta 2016 roga. - N3ameHeHune N 2, ytB. lNpukasom MuHcTpoa Poccun ot
30.12.2015 N 981/np.

3.8. KOHCTpyKUMM Kene3obeToHHble: KOHCTPYKLMW, BbINOJSIHEHHbIe M3 6eToHa ¢ paboueit u
KOHCTPYKTUBHOW apMaTypoi (apMMpOBaHHble OGETOHHbIE KOHCTPYKLMW); pPacyeTHble YCUAMA OT BCeX
BO3AENCTBUA B XKeNe300ETOHHbIX KOHCTPYKUMAX AO/KHblI ObiTb BOCMPUHATbI 6eTOHOM W pabouel
apmaTypomn.

3.9. UcknouveH ¢ 25 mapta 2016 roga. - UameHenne N 2, yTtB. lNpukasom MuHcTposa Poccum ot
30.12.2015 N 981/np.

3.10. KoadduupmeHT apmuposaHus xenesobetora 4 : oTHoweHMe naowaam ceueHnn apmaTtypsi K
pabouein nnowaam ceveHns 6eToHa, BblpaXKeEHHOE B MPOLLEHTAX.

3.11. Mapka 6eToHa no BogoHenpoHuuaemocT W: MOKasaTeNb MPOHMLAEMOCTUM OeToHa,
XapaKTepPU3YIOWMIACA MAKCUMMANIbHbIM AaB/IEHMEM BOAbl, MPU KOTOPOM B YCNOBUAX CTAHAAPTHbIX
NCMNbITaHUM BoZa He NPOHMKaeT Yepes 6eToHHbI obpaseL.

3.12. MapKa 6eToHa N0 MOPO30CTOMKOCTM F: ycTaHOBAEHHOE HOPMAaMKU MWHUMAJIBHOE YUCNIO
LUMKNOB 3aMOpPaXKMBaHUA U OTTamMBaHWA obpasuosB 6eToHa, UCMbITAHHbIX MO CTaHAAPTHbIM 6330BbiM
MeToAaM, MpU KOTOPbIX COXPAHAKTCA WX MepBOHayvasibHble (U3NKO-MeXaHUYecKkMe CBOWCTBA B
HOPMMpPYyeMbIX Npeaenax.

3.13. MapKa 6eToHa NO CamoHanpAKeHUIo Sp: YCTaHOBNEHHOE HOpPMaMW 3HayeHue
npeaBapuTeNbHOro HanpsxeHua B 6eToHe, MIa, co34aBaeMoro B pesyabTaTe ero paclumMpeHusa npu

Ko3adduumeHTe npoaoabHOro apmmuposaHua H = 0,01

3.14. Mapka 6eToHa no cpegHen NAOTHOCTK D: ycTaHOBAEHHOE HOPMaMK 3HAYeHUe NAOTHOCTH, B
Kr/m3, 6eTOHOB, K KOTOPbIM NPeAbABAAIOTCA TPe6OBaHMA NO TENNOU3ONALNMN.

3.15. MaccMBHaAn KOHCTPYKLMA: KOHCTPYKLMA, 415 KOTOPOM OTHOLWEHWE MOBEPXHOCTM, OTKPbLITOM
[INA ee BbICbIXaHUA, M?, K ee 06bemy, M*, paBHO UK MeHbLue 2.

3.16. Mopo030CTONKOCTb beTOHA: CNOCOBHOCTL BETOHA COXPaHATb GPU3NKO-MEXaHUYECKME CBOICTBA
NPU MHOFOKPAaTHOM MEepPeMEHHOM 3aMOPAKMBAHUM W OTTaUBaHUW, pernaMeHTUpPyeTca MapKoh no
MOpO30CcTOMKOCTYU F.

3.17. HopmanbHOe ceyeHue: CeYeHMe 3SNEeMEHTa MJIOCKOCTblO, NepneHaUKyAapHOW K ero
NpPOAO0/IbHOM OCHU.

3.18. HaK/IOHHOE ceYyeHUne: ceyeHue 3/1eMeHTa NI0CKOCTbIO, HAKIOHHOM K ero NpoAo/ibHOM OCU U
nepneHAnKYNAAPHON BEPTUKA/IbHOM NIOCKOCTU, NPOXoAALLEN Yepe3 OCb 3/1eMeHTa.

3.19. MnoTHocTb 6eToHa: XapaKTepucTUKa 6eToHa, paBHAnA OTHOLLUEHUIO €ro maccbl K obbemy,
pernameHTUpyeTca MapKoi no cpegHel nnotHocTy D.

3.20. NpegenbHoe ycunue: Hanbonbllee yCUane, KOTOpPoe MOXKET BbiTb BOCMPUHATO 3/1IEMEHTOM,
€ro ceyeHMeMm Npu NPUHATbIX XapaKTepUCTUKax MaTepumasnos.

3.21. MpoHnyaemocTb 6eToHa: cBoMcTBO BeTOHa NponyckaTb Yepes ceba rasbl UM KUAKOCTU NPU
Ha/MuMK TpagueHTa [AaBneHua (pernameHTUpyeTcs MapKoW no BoaoHenpoHuuaemoctn W) nmbo
obecneunBaTb gMdPY3MOHHYIO MPOHNLAEMOCTb PACTBOPEHHbIX B BOAE BELLECTB B OTCYTCTBME rpagneHTa
OaBneHuns (pernameHTUpyeTca HOPMUPYEMbIMU BEIMYMHAMM MJIOTHOCTM TOKA W 3NEKTPUYECKOro
noTteHuuana).

3.22. Paboyas BbiCOTa CEYEHMA: PACCTOSIHWE OT CXKATOW TFPaHW 3/IeMEeHTa A0 LEHTpa TAXKECTU
pacTAHYTON NPOAONALHOM apMaTypbl.

3.23. CamoHanpsaxxeHne BETOHA: HanpAXKeHMEe CKATUA, BO3HMKaloWee B 6ETOHE KOHCTPYKLMKN NpK
TBEPLAEHMN B pe3y/ibTaTe PaClUMPEHNA LLEMEHTHOIO KaMHS B YC/IOBUAX OFPaHMYEHMA STOMY PacCLUMPEHWUIO,

pernameHTUPYETCs MapKoi NO CAMOHaNpPSAKEHUIo Sp .

3.24. CTblKM apMaTypbl BHaX/IECTKY: COeAUHEHME apMaTYPHbIX CTEPKHEN N0 UX AANHe 6e3 CBapKM
nyTem 3aBeAeHMA KOHLLA 04HOI0 apMaTypPHOro CTEPKHA OTHOCMTE/IbHO KOHLLA APpYroro.




MpumeHeHMe Ha obs3aTenbHOlM ocHOBe pasgena 4 obecneumBaer cobntogeHue TpebosaHwUi
depepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHUYECKMA pernameHT o 6e30MacHOCTM 34aHUIA U

~n

coopyeHuin" (MoctaHoBneHue MNpasuTtenbctea PP o1 26.12.2014 N 1521).

4. Obwue TpeboBaHUA K 6ETOHHbIM
N }Kene3obeToHHbIM KOHCTPYKUMAM

4.1. bBeToHHble W »Kene300eTOHHbIE KOHCTPYKLUMU BCEX TUMOB [AOJIKHbI YA0BJIETBOPATL
TpeboBaHUAM:

no 6esonacHocTy;

Nno 3KcnayaTaLMOHHOM NPUro4HOCTY;

no LO/NTOBEYHOCTH,

a TaK¥Ke JOMNONHUTE/IbHBIM TPebOBaHMAM, YKa3aHHbIM B 3a4aHUM Ha NPOEKTUPOBaHME.

4.2. Ona yooBnetBopeHua TpeboBaHW no 6e30MacHOCTM KOHCTPYKLUMM AOJIKHbI MMETb TaKkue
Haya/ibHble XapaKTEPUCTUKK, YTOObI MPU PA3INYHBIX PACYETHbIX BO34EMCTBUAX B NPOLLECCE CTPOUTENLCTBA
M 3KcnayaTauuMm 34aHMA U COOPYXKEHMM OblM UCKAOYEHbl paspylleHus nboro xapakrtepa wau
HapyLUeHWs 3KCNAyaTaUuMOHHON NPUroLHOCTU, CBA3AHHbIE C NPUYMHEHNEM BPESA KU3HU UAW 340PO0BbIO
rpaxaaH, MMyLLECTBY, OKPYKAtoLWen Cpese, *KU3HM U 340PO0BbI0 *KUBOTHbLIX U PACTEHUAM.

4.3. Qns yaoBneTBopeHus TpeboBaHMii N0 3KCNAYATALMOHHOM NPUTOAHOCTM KOHCTPYKLMA AONXKHA
MMETb TaKMe HayaNbHble XapaKTEPUCTUKKM, 4YTODObI MPU PA3ANYHbIX PACYETHbIX BO3LENCTBUAX He
NPOUCX0AMN0 06Pa3oBaAHNE UM YPE3IMEPHOE PACKPbITUE TPELLMH, @ TAKXKe HEe BO3HUKAIM Ype3IMEpPHbIe
nepemeLLeHuns, KonebaHus U Apyrne NOBPEXAEHWA, 3aTPyAHAIOWME HOPMANbHYIO 3KCMyaTauuto
(HapyweHne TpeboBaHUI K BHEWHEMY BWAY KOHCTPYKLMM, TEXHONOrMYecKux TpeboBaHUit no
HopManbHOW paboTe 060pyA0BaAHNS, MEXAaHU3MOB, KOHCTPYKTMBHbIX Tpeb0oBaHMI MO COBMECTHOM paboTe
3NEMEHTOB U APYrnX TPeboBaHWN, YCTAHOBAEHHbIX NPU NPOEKTUPOBAHUN).

B HeobxoAMMbIX CAy4asaxX KOHCTPYKUMM [O0/KHbI MMETb XapaKTepUCTUKM, obecneuymBatoline
TpeboBaHUA NO TENJOU30AALMN, 3BYKOU30NALLUKN, BUONOTMYECKOoM 3almTe n apyrue TpeboBaHuUs.

TpeboBaHMA MO OTCYTCTBUIO TPELLMH NPEAbABAAIOT K Kene3006eTOHHbIM KOHCTPYKLMAM, Y KOTOPbIX
NPV NOJIHOCTbIO PACTAHYTOM CeYEHUM AOXKHaA BbITb 06ecneyeHa HeNPOHULLAEMOCTb (HaxXo4ALWMMCA Nog,
OAaB/IeHNEM KUAKOCTU WM Fa30B, UCMbITbIBAIOWMM BO3AEWCTBME paauMauuu U T.M.), K YHUKaNbHbIM
KOHCTPYKLMAM, K KOTOPbIM MPeabABAAOT MOBblWeHHble TPeboBaHUA MO A40/IFOBEYHOCTM, a TaKXKe K
KOHCTPYKLMAM, 3KCMIyaTUPYEMbIM B arpeccMBHOM cpeae B cay4vasnx, yKasaHHbIx B Cl1 28.13330.

B ocTanbHbIX Kene3obeTOHHbIX KOHCTPYKUMAX 0Opa3oBaHWE TPELLMH AOMYCKAeTCA, U K HUM
npeabABAAOT TPeboBaHMA MO OrPAHUYEHMIO LWMPUHBI PACKPLITUA TPELLMH.

4.4. Ona yposnetBopeHUs TpeboBaHMN A0ATOBEYHOCTM KOHCTPYKUMA [A0/KHA MMETb Takue
Haya/NbHble XapPaKTEPUCTUKKU, 4YTOObl B TEYEHMEe YCTAHOBJIEHHOIO AJIUTE/IbHOrO BPEMEHM OHa
yaosnetsopsana 6ol TpeboBaHMAM MO 6e30MacHOCTU M 3KCMNYaTaLMOHHOW MPUFOAHOCTU C Y4eToMm
B/MSHUA Ha reoOMEeTpPUYECKME XapPaKTEPUCTUKM KOHCTPYKUMM W MeXaHWYeCcKUe XapaKTepUCTUKM
MaTepuanoB  Pas/IMYHbIX  PaACYETHbIX  BO3LENCTBUMA  (A/MTeNnbHOe  BO3AEWCTBME  HArpysKM,
HebnaronpuATHbIE KAMMATUYECKME, TEXHOOTMYECKME, TeMNEPATYPHbIE N BAAXKHOCTHblE BO3AENCTBUS,
nonepemeHHOe 3aMOparkMBaHMe U OTTaMBaHWE, arPeCcCMBHbIE BO3AENCTBUA U Ap.).

4.5. be3onacHOCTb, 3KCMNyaTaUMOHHAA  MPUrOAHOCTb,  LONTOBEYHOCTb  OETOHHbIX U
ene3obeTOHHbIX KOHCTPYKLMIA U ApYyrue YCTaHaBAMBaeMble 334aHMEM Ha NPOEKTUPOBaHUE TpeboBaHMA
OO/IXKHbI 6bITb 06ecneyYeHbl BbINOJHEHUEM:

TpeboBaHMI K BETOHY M ero COCTaBNAIOLWNM;

TpeboBaHMI K apmaType;

TpeboBaHMI K pacyeTam KOHCTPYKLUMMA;

KOHCTPYKTUBHbIX TpeOOBaHWIA;

TEXHOMOrMYecKmx TpeboBaHui;

TpeboBaHMI NO 3KCNAyaTaLUM.

TpeboBaHMA NO Harpyskam W BO34EWNCTBUAM, Mpenesy OrHecTOMKOCTU, HEemnpoHWLAEMOCTH,
MOPO30CTOMKOCTU, Npeae/bHbIM NoKasatenam aedopmauuii (npornbam, nepemelieHUAM, amnanuTyae
KonebaHuin), pacyeTHbIM 3HAYEHUAM TEMNEPaTypbl HAPYKHOIO BO34YXa M OTHOCUTE/IbHOW BNAXKHOCTM
OKpYy»KaloLwen cpeabl, Mo 3aWuUTe CTPOUTE/IbHBIX KOHCTPYKLUMI OT BO34EWCTBUA arpeccuBHbIX cpea v ap.



YCTaHaB/IMBAIOTCA COOTBETCTBYIOLWMMMU HOPMaTUBHbIMK AokymeHTamum (CM 20.13330, CN 14.13330, CI
28.13330, CM 22.13330, CM 131.13330, CM 2.13130).
(8 pea. 3meHeHua N 2, yTB. NMpukazom MuHcTpos Poccum ot 30.12.2015 N 981/np)

4.6. NMpu NPOEKTUPOBAHUM BETOHHbIX U }Kene306eTOHHbIX KOHCTPYKUMIN HafeXXHOCTb KOHCTPYKLMIA
ycTtaHasnmeatoT cornacHo NOCT 27751 nonyBepoATHOCTHbIM METOAOM pacyeTa nyTem UCNoNb30BaHUA
pacyeTHbIX 3HAYEHWUI Harpy3oK M BO3AEWCTBMI, PACYETHbIX XapaKTepPUCTUK BeToHa U apmatypbl (MK
KOHCTPYKLMOHHOM CTanu), onpeaensieMblX C NMOMOLLBbIO COOTBETCTBYIOWMX YaACTHbIX KoadduumeHToB
HafeXHOCTU MO HOPMATUBHBLIM 3HAYEHMAM 3TUX XapPaKTEPUCTUK, C YYETOM YPOBHA OTBETCTBEHHOCTU
3[,aHUI U COOPYHKEHU.

(8 peq. 3meHeHuna N 2, yt. NMpukazom MuHcTpos Poccum ot 30.12.2015 N 981/np)

HopmaTuBHble 3HAYeHMA HarpysoK M BO3LENCTBUI, 3HaYeHUA KO3OPUUMEHTOB HAZEKHOCTU MO
Harpyske, KoapPULMEHTOB HALEKHOCTM MO HA3HAYEHUIO KOHCTPYKLMIA, @ TaKXKe AeNeHne Harpysok Ha
MOCTOSIHHbIE U BPEMEHHble (A/MTeNbHble U KPaTKOBPEMEHHbIe) YCTaHaB/MBAOT COOTBETCTBYHOLLMMMU
HOPMAaTUBHbIMW AOKYMEHTaMW NS CTPOUTENbHbBIX KOHCTPYKLUmii (CM 20.13330).

PacyeTHble 3HAYEHWUA HArpy3oK M BO3AENCTBUIN NMPUHMMAIOT B 3aBUCMMOCTU OT BUAA PACYETHOrO
npeaenbHOro COCTOAHMA N PacY4eTHOM CUTyaLuu.

YpoBeHb HaAEeXHOCTM pPacYeTHbIX 3HAYEHWUI XAPaKTEPUCTUK MATEPUaANoB YCTAHABAWBAKOT B
3aBMCMMOCTM OT PACYETHOM CUTYaLMM M OT OMACHOCTU AOCTUMKEHMA COOTBETCTBYHOLLErO NpeaenbHOro
COCTOSIHUA W PEeryavpytotT 3HadyeHnem Ko3pPUUMEHTOB HAZEKHOCTM No HeToHy M apmaTtype (vau
KOHCTPYKLMOHHOM cTanu).

PacyeT 6eTOHHbIX U ¥KeNe306eTOHHbIX KOHCTPYKLMI MOXKHO NPOM3BOAUTL NO 334aHHOMY 3HAYEHUIO
HaZEeXHOCTU Ha OCHOBE MOJIHOMO BEPOATHOCTHOIO pacyeTa MPY HAMMYMKU AOCTaTOYHbIX AaHHbIX 06
N3MEHYNBOCTU OCHOBHbIX PaKTOPOB, BXOAALLNX B PpaCHETHbIE 3aBUCUMOCTH.

MNpumeHeHne Ha o6s3aTenbHOM OCHOBe pasgena 5 obecneumBaeT cobnogeHwe TpeboBaHWUM
depepanbHoro 3akoHa ot 30.12.2009 N 384-P3 "TexHUYECKMA pernameHT o 6e30MacHOCTM 34aHUIA U
coopyxeHuin" (MoctaHosneHme MpaButenbcrtea PP ot 26.12.2014 N 1521).

5. TpeboBaHMA K pacyeTy 6ETOHHbIX U Kee306eTOHHbIX
KOHCTPYKLMUI

5.1. Obuwme nonoxKeHua

5.1.1. PacyeTbl 6ETOHHbIX U Ke1e306eTOHHbIX KOHCTPYKLUMIA cieayeT Npon3BoAMTb B COOTBETCTBUM
c TpeboBaHMAMK FOCT 27751 no npeaenbHbIM COCTOAHUAM, BKIOYAIOLLIMM:

npeaenbHble COCTOAHUA NEePBOM FPynMbl, NPUBOAALME K MONHOW HEMPUIO4HOCTU 3KCNAyaTaLum
KOHCTPYKLMIA;

npegenbHble COCTOAHWA BTOPOWM  TPYNMbl, 3aTPyAHAOWME HOPMAJIbHYKO  3KCMJyaTauuio
KOHCTPYKLUMA WAN  yMEHbLUAOWMEe [O0ATOBEYHOCTb 34aHMA W COOPYXKEHWIM MO CPaBHEHWUIO C
npeaycmaTpuBaeMbliM CPOKOM CAYKObl.

PacueTbl f0MKHbI 06ecneynBaTb HAAEKHOCTb 343aHUN UM COOPYIKEHUI B TEUEHWE BCETO CPOKA UX
cny»0bbl, a TaKKe NP NPon3BOACTBE PaboT B COOTBETCTBUM C TpeOOBaHMAMM, NPEeSbABAAEMbIMU K HAM.

PacyeTbl No NpeAenbHbIM COCTOAHUAM NEePBOI FPYMMbl BKAOYAIOT:

pacyeT Mo NPOYHOCTH;

pacyeT no ycTonumeocti GpopMbl (A1 TOHKOCTEHHbBIX KOHCTPYKLINI);

pacyeT No yCTOMYMBOCTU MONONKEHMA (ONPOKMUAbIBAHUE, CKOJIbIKEHME, BCMNJbIBAHUE).

PacyeTbl NO NPOYHOCTM OETOHHbLIX U XKene306eTOHHbIX KOHCTPYKUMIA cnegyeT npousBOAUTb U3
YC/I0BUSA, MO KOTOPOMY YCUAUSA, HAaNpsAKeHMA 1 aedopmarMm B KOHCTPYKUMAX OT Pa3fMYHbIX BO34ENCTBUN
C YY4eTOM Haya/NbHOrO HaMNPAMEHHOrO COCTOAHMA (MpegHanpsAMKeHWe, TemnepaTypHble W gpyrue
BO34,ENCTBMA) HE AO0/KHbI MPEBbIWATb COOTBETCTBYIOWMX 3HAYEHWUIN, YCTaHOBAEHHbIX HOPMATUBHbIMM
OOKYMEeHTaMu.

PacyeTbl NO yCTOMYMBOCTU GOPMbI KOHCTPYKLMM, A TaKKe MO YCTOMYMBOCTM NMONOKEHUSA (C y4eTOM
COBMECTHOM paboTbl KOHCTPYKLUUM U OCHOBAHUA, UX AedOPMaLMOHHbIX CBOMCTB, CONPOTUBAEHUA CABUTY
MO KOHTAKTy C OCHOBaHMEM W APYrnX OCOBeHHOCTeN) cregyeT NPOU3BOAMTL COMACHO YKasaHMAM



HOPMATUBHbIX LLOKYMEHTOB Ha OTAE/IbHble BUAbl KOHCTPYKUMIA.

B HeobxoaMmbIX Cayvyasx B 3aBMCMMOCTM OT BMAA M Ha3HAYEHWUS KOHCTPYKUMWM A0MKHbI ObITb
npou3BeLeHbl pacyeTbl Mo NpeaesibHbIM COCTOSHUAM, CBA3AHHbIM C ABJIEHUAMM, MPU KOTOPbLIX BO3HMKaET
HeobX0AMMOCTb MPEKPALLEHUA IKCMAYaTaUMKM 34aHUA U COOPYXKeHUa (YpeamepHble aedopmanmu,
CABWUMN B COEANHEHUAX U APYTUE ABNEHUSA).

PacyeTbl No NpeAenbHbIM COCTOAHUAM BTOPOM FPyNMbl BKAOYAIOT:

pacyeT no 06pasoBaHUIO TPELLUH;

pacyeT No PacKpbITUIO TPELLUUH;

pacyeT no gedopmaumam.

Pacuer O6eTOHHbIX U Kene306eTOHHbIX KOHCTPYKLUMA no o6pa3oBaHUIO TPeWuH craeayet
NPOU3BOANTb M3 YC/NIOBUS, MO KOTOPOMY YCUUA, HanpsKeHua uan gepopmaumm B KOHCTPYKLMAX OT
pPa3NNYHbIX BO3AEWCTBUN He [OJKHbI MNPEBbIWATb COOTBETCTBYHOWMX WX MNpPeaesibHbIX 3HAYEHWUH,
BOCMPMHMMAEMbIX KOHCTPYKLMeElM npu 06pa3oBaHMM TPELUMH.

PacyeT Kenes3obeTOHHbIX KOHCTPYKLMIM MO PacKpbITUIO TpewuH MNpousBOAAT M3 YC/I0BMUA, MO
KOTOPOMY LWWMPUHA PACKPbITUA TPEWWH B KOHCTPYKUMU OT pPas/IMYHbIX BO34ENCTBUMIA He [O0/KHa
NpeBbIWaTh NpeaesbHO AO0MNYCTUMbIX 3HAYEHWW, YCTAHABAMBAEMbIX B 3aBMCUMOCTM OT TpeboBaHUIA,
NpeabABAAEeMbIX K KOHCTPYKLWW, YCNOBUIA ee 3KCM/yaTauumu, BO3LENCTBMA OKpYKalowein cpeabl M
XapaKTePUCTMK MaTepnanos C y4eTOM 0COBEHHOCTEl KOPPO3MOHHOIO NOBEAEHMSA apMaTypbl.

PacyeT 6eTOHHbIX U Xene306eTOHHbIX KOHCTPYKUMI no aedbopmaumam ciegyeTt npousBoauTb 13
YCNOBMA, NO KOTOPOMY NPOTrMBBLI, Yr/ibl NTOBOPOTa, NEPEMELLEHUA N AMNANUTYAbI KOlebaHMA KOHCTPYKLNIA
OT Pas/IMyHbIX BO3LENCTBUI He [O/MKHbI NPEBbLIWATb COOTBETCTBYIOWMX NPEAENbHO AOMYCTUMbIX
3HAYeHU .

[na KOHCTPYKUMI, B KOTOPbIX HE AOMNYCKaeTca 06pa3oBaHUeE TPELWMH, AOMKHbI bbiTb obecneyeHbl
TpeboBaHWA NO OTCYTCTBMIO TPELLMH. B 3TOM cnyvae pacyeT no pacKpbITUIO TPELIMH HEe MPOM3BOAAT.

[na ocTanbHbIX KOHCTPYKUWMIR, B KOTOPbIX AOMNycKaeTcA 06pasoBaHMe TPELWMH, pacdeT no
06pa3oBaHUIO TPELLMH NPOU3BOAAT A5 OoNnpeseneHna HeobxoAMMOCTM pacyeTa Mo PACKPbITUIO TPeLLMH
W y4yeTa TPELLUH Npu pacyeTe no gedbopmaumam.

5.1.2. PacyetT 6ETOHHbIX W KenesobeTOHHbIX KOHCTPYKUMM  (AMHEWMHDbIX, NAOCKOCTHbIX,
NPOCTPAHCTBEHHbIX, MAaCCMBHbIX) MO Npeae/ibHbIM COCTOSSHUAM NepBOM U BTOPOW rpynn nNpousBoaaT no
HaNpAXeHUAM, yeunmnam, 2edbopmaumnsam 1 nepemeLLeHUAM, BbIYUCIEHHbIM OT BHELHWX BO3L4ENCTBUI B
KOHCTPYKLMAX U 06pasyembiX UMW CUCTEMAX 34aHUIA U COOPYHKEHWN C y4ETOM PU3NYECKOM HETMHEMHOCTH
(Heynpyrux aepopmaumin 6eToHa U apmaTypbl), BO3MOXKHOIo 06pa3oBaHNA TPELNH 1 B HEOBXOAUMbIX
CNy4aAX - aHW30TPOMNWUWU, HAKOMJIEHUA MNOBPEKAEHUA U TEOMETPUYECKOW HeMHEWHOCTU (BAnAHWe
nedpopmalmii Ha USMEHEHME YCUANI B KOHCTPYKLMAX).

duU3nyeckyo HeIMHEMHOCTb M aHWM30TPONMIO C/IeAYET YUNTbIBATL B ONpeaenatowmx COOTHOLEHUAX,
CBA3bIBAIOLLMX MeXay cobol HanpsKeHua U gedpopmaumm (MAN yCUAMA U NEepeMeLLeHUns), a TaKkKe B
YCNOBUAX NPOYHOCTU U TPELLMHOCTOMKOCTN MmaTepurana.

B cTaTMyecKkn HeonpenenMmbIX KOHCTPYKLMAX CeayeT y4nTbiBaTb NepepacnpeneneHne ycuamii 8
3NeMEeHTax CUCTEMbI BCeACTBME 06pa3oBaHMA TPELWMH U Pa3BUTMA Heynpyrux aedopmaumii B 6eToHe u
apmaType BMAOTb A0 BO3HWKHOBEHWUS NPeLEeNbHOro COCTOAHWUS B 3nemeHTe. Mpu OTCYyTCTBUM METOL0B
pacyeTa, y4MTbIBAOLWMX HEYNpyrme CBOMCTBA Kene306eToHa, a TaKxkKe A8 NPeABapUTENbHbIX PAacYeToB C
YY4ETOM HEynpyrmx CBOMCTB Kene3obeToHa YCWUIMA W HAMNpAMKEHUA B CTAaTMYECKM HeonpeaemmbiX
KOHCTPYKLMAX M  cUCTeMax [JOMyCKaeTca onpenenAtb B MNPeAnONOKeHUM ynpyron paboTbl
enesobeToHHbIX 3/1emMeHToB. [lpyM 3TOM BAMAHME GUINYECKOW HENIMHEWHOCTU pPeKoMeHAyeTcs
YUMTbIBATL MYTEM  KOPPEKTUPOBKWM  PEe3yNbTaTOB JIMHEMHOrO pacyeTa Ha OCHOBE  AaHHbIX
SKCNEPUMEHTANIbHbIX  UCCAeAOBaHUNA, HENUHEMHOrO  MOAENMPOBAHWUA,  pPe3y/nbTaToB  pacyeTa
aHaNOrMYHbIX OOBEKTOB M IKCNEPTHDIX OLLEHOK.

Mpw pacyeTe KOHCTPYKLMI MO NPOYHOCTU, AedopmaLmam, 06pa3soBaHUIO U PACKPbITUIO TPELLMH Ha
OCHOBE METOZa KOHEYHbIX 3/1eMEHTOB [LO/KHbl ObiTb MNPOBEPEHbl YC/NOBUS  MPOYHOCTU U
TPELWMHOCTOMKOCTU ANA BCEX KOHEYHbIX 3/IEMEHTOB, COCTaBAAOLMX KOHCTPYKLMIO, @ TaKXKe yCl0BuA
BO3HMKHOBEHMA YpPE3MEpPHbIX NepemMeLLeHNn KOHCTPYKUUKU. Mpu oueHKe npeaesibHOro COCTOAHWA No
NPOYHOCTU AONYCKAETCA NoAaraTh OTAE/bHble KOHEYHbIE 3/1eMEHTbI Pa3pyLUEHHbIMM, €C/IN 3TO HE BAeYeT
33 coboii Mporpeccupylowero paspyleHns 34aHUA WU COOPYNKEHUS, U MO WUCTEYEHUU LEeNcTBUA
paccmaTpMBaEMOM Harpy3KKW aKCNIyaTaLMOHHAA NPUTOL4HOCTb 34aHUSA MW COOPYKEHUS COXPAHAETCA UK



MOXeT 6bITb BOCCTaHOBNEHA.

OnpegeneHune npeaenbHbIX ycuauii n gebopmaumini B 6ETOHHbIX M Kene3006eTOHHbIX KOHCTPYKLMAX
cnefyeT Npou3BOAMTb Ha OCHOBE pacyeTHbIX cxem (mopenei), Haubonee 6AM3KO OTBEYALOLLMX
peanbHOMY ¢U3MYECKOMY XapakTepy pPaboTbl KOHCTPYKUMA W MaTepuanoB B paccMmaTpMBaeMom
npeaenbHOM COCTOAHUMN.

HecyLlyto cnocobHOCTb Kene3ob6eTOHHbIX KOHCTPYKUMIM, CNOCOOHbIX NpeTepneBaTtb A0CTAaTOYHble
naactuyeckne gedopmaumum (B 4acTHOCTM, MPU MCNONb30OBAHMM AapMaTypbl C GU3MYECKMM Mpenesiom
TEKYYEeCTH), LONYCKaeTcA onpeaenaTe MeTOLOM NpeneibHOro paBHOBECHA.

5.1.3. MNpu pacyeTax 6ETOHHbIX U XKene306eTOHHbIX KOHCTPYKLMA MO NpenesibHbIM COCTOAHUAM
cnefyeT pacCMaTpuBaTb Pas/iNYHbIe pacyeTHble cuTyauum B cootsetcteum ¢ TOCT 27751, B Tom uucne
CTaZAMW U3rOTOBJIEHUSA, TPAHCNOPTUPOBAHUS, BO3BEAEHMA, IKCMyaTaLMW, aBapUMHbIE CUTYaL MU, a TaKKe
noxap.

(8 peq. 3meHeHma N 2, yTB. NMpukazom MuHcTpos Poccum ot 30.12.2015 N 981/nip)

5.1.4. PacueTbl 6ETOHHbIX N }Kene300eTOHHbIX KOHCTPYKUUIA cieayeT NpouM3BoAUTb Ha BCe BUAbI
Harpy3oK, oTeBevalowmx GYHKLUMOHANbHOMY HA3HAYEHUIO 303HUIN U COOPYKEHWUMN, C y4ETOM BAUAHUA
OKpy:Katollen cpeapl (KNMMaTUYECKUX BO3AENCTBUIA U BOAbI - A8 KOHCTPYKLIUIA, OKPYXKEHHbIX BOAOW), a
B HEOOXOAMMbBIX C/Ay4asx - C y4eTOM BO3AEWCTBUA MNOXKAPa, TEXHONOTMYECKUX TEMMEPATYPHbIX U
B/TQXKHOCTHbIX BO34ENCTBMIA N BO3AENCTBUIA arpeCcCUBHbIX XMMUYECKUX cpea.

5.1.5. PacuyeTbl 6ETOHHbBIX U Kene3006eTOHHbIX KOHCTPYKUMI NPOM3BOAAT HA AeNcTBME U3rMBAtOLWMX
MOMEHTOB, NPOAO/bHbIX CU/, NONEPEYHbIX CUA U KPYTALLMX MOMEHTOB, @ TaKXXe Ha MeCcTHoe AelcTBue
HarpysKku.

5.1.6. Npwu pacyeTe 31eMeHTOB COOPHbIX KOHCTPYKLMI Ha BO34ENCTBUE YCUINIA, BOSHUKAIOLLMX NPU
UX nogbeme, TPAHCNOPTUPOBAHUM U MOHTAXKe, Harpy3Ky OT MAcCbl 39N1€MeHTOB caedyeT NpUHUMATh C
K03 OUUMEHTOM AUHAMUYHOCTH, PABHbIM:

1,60 - npn TpaHCNOPTUPOBAHMUMN,

1,40 - npy nogbeme u MOHTaxe.

[JonyckaeTtca npuHMmaTb 6onee HU3KME, 06OCHOBaHHbIE B YCTAaHOBNEHHOM MOpPAAKE, 3HAYEHUA
K03 PUUMEHTOB AMHAMMUYHOCTH, HO He HUKe 1,25.

5.1.7. Mpwu pacuyetax 6ETOHHbIX U KeNe306eTOHHbIX KOHCTPYKLUMIA C/ielyeT yYnTbIBaTb 0COOEHHOCTU
CBOWCTB Pas3/IMyHbIX BUAOB OETOHA M apMaTypbl, BAUAHUA HA HUX XapaKTepa Harpysku 1 okpyKatoLein
cpeabl, cnocoboB apmMMpPOBaHKUA, COBMECTHOCTb paboTbl apmaTypbl M 6eToHa (NPY HaMYUKU U OTCYTCTBUM
cuenneHnn apmaTtypbl ¢ 6ETOHOM), TEXHONOTUIO U3TOTOB/IEHUSA KOHCTPYKTUBHbIX TUMOB KeNe306eTOHHbIX
3/IEMEHTOB 34aHWNIN U COOPYIKEHMNIA.

5.1.8. PacueT npeaBapuTe/sibHO HaNpAXEHHbIX KOHCTPYKUMA cneayeT NpPou3BOAUTb C YYETOM
HayanbHbIX (NpeaBapuTenbHbIX) HanpsaxeHUn u  agedopmauuii B apmatype M 6eToHe, noTepb
npeasapuUTeNbHOrO HaNpPAXeHUA 1 0COBEeHHOCTEN Nepeaayn NpeaBapuUTENbHOIO HanpPAXKeHUA Ha HeToH.

5.1.9. B MOHO/AIUTHbIX KOHCTPYKLUMAX A0/MKHA ObITb 06ecnevyeHa NPOYHOCTb KOHCTPYKLUMMK C y4ETOM
pabounx wBoB 6eTOHMpPOBaHMUA.

5.1.10. Mpu pacyeTe cHOOPHbLIX KOHCTPYKUMI A0MKHa ObiTb obecrneyeHa NPOYHOCTb Y310BbIX U
CTbIKOBbIX COMPAXKEHNI COOPHbBIX 3N1EMEHTOB, OCYLLLECTB/IEHHbIX MYTEM COEAMHEHMUA CTaNIbHbIX 3aKNa4HbIX
AeTanel, BbIMYCKOB apMaTypbl U 3aMOHO/IMYMBAHUSA BETOHOM.

5.1.11. MNpu pacyeTe NJOCKMX W MNPOCTPAHCTBEHHbIX KOHCTPYKLMW, MOABEPraembIX CUJIOBbIM
BO34ENCTBMAM B [ABYX B3aMMHO NEPMNEeHAMKYAAPHbIX HAMPaB/JEHMAX, PACcCMATPUBAOT OTAENbHbIE,
BblAe/IeHHble U3 KOHCTPYKLUMU MIOCKME MAW NPOCTPAHCTBEHHbIE Masble XapaKTepHble 31eMeHTbl C
YCUNUAMM, AENCTBYOWMMKU MO OGOKOBbIM CTOPOHAM 3nemeHTa. [pu Hanauuuu TpewmuH 3T1 ycuama
onpeaensaloT C YYETOM PACMONONKEHUA TPELLMH, KECTKOCTM apmaTypbl (OCEBOM M TaHreHUManbHOM),
YKECTKOCTU BeTOoHa (MeXKay TpewwMHaMM U B TPeLLMHaXx) U apyrux ocobeHHocTel. Mpu oTCyTCTBUN TPeLLmH
yCuAuAa onpeaenatoT Kak A0 CNAOLWHOro Tena.

JonycKkaeTcs nNpu HaAMYMM TPELLMH ONpeaenatb YCUaus B NpennonoXeHuu ynpyroi pabotbl
Kenes3obeToHHOro aieMeHTa.

PacueTt anemeHTOB cnepyeT NpPousBoAnTb NO Hanbosiee oNAacHbIM CEYEHUAM, PACMOIOKEHHbIM NOL4,
YIIOM NO OTHOLWEHWIO K HanpaBAeHWIO AEMCTBYIOWMX Ha 3/1eMEHT YCWUIMN, Ha OCHOBE PaCYeTHbIX
MoAesiel, yunTbiBatoWmMX paboTy pacTAHYTOM apmaTypbl B TPELLMHE U paboTy 6eToHa MmexKay TpewmHamm
B YC/1IOBUAX MNJIOCKOr0 HanpsAXeHHOro COCTOAHUA.



5.1.12. PacyeT NNOCKMX M MNPOCTPAHCTBEHHbIX KOHCTPYKUMI [OMyCKAaeTcA Npou3BOAWUTb A
KOHCTPYKLMM B LENOM Ha OCHOBE METOAA NPenenbHOro paBHOBECUS, B TOM YMUC/AE C YYeTom
8edOpPMUPOBAHHOIO COCTOAHMA K MOMEHTY PaspyLUeHUs.

5.1.13. MNpwu pacyeTe MaCCUMBHbIX KOHCTPYKLMIA, NOABEPraemMblX CUAOBbIM BO3AEUCTBUAM B TPeX
B3aMMHO NepneHaMKYNAPHbIX HAaNPaBAEHUAX, PACCMaTPMBALOT OTAE/IbHbIE BblAE/IEHHbIE U3 KOHCTPYKL MM
Masible 06beMHbIe XapaKTePHbIE 31EMEHTbI C YCUANAMM, AEUCTBYHOLLMMM MO rpaHAM 3nemeHTa. Mpu aTom
YCUNUA cnenyeTt onpeaensaTb Ha OCHOBE NPeANOCbI/IOK, aHANOTMYHbIX MPUHATBIM A/1A NJ0CKUX 91EMEHTOB
(cm. 5.1.11).

PacueT anemeHTOB cnesyeT NPon3BoAMTbL NO Hanbosiee oNacHbIM CEYEHUAM, PACMOOKEHHBIM NOA,
YIIOM MO OTHOLWEHWIO K HanpaB/iieHUIO AENCTBYIOWMX Ha 3N1eMeHT YCUAUIK, Ha OCHOBE pPacyeTHbIX
Moaenewn, yuuTbiBatoLLmMx paboTy 6eToHa M apmaTypbl B YCN0BUAX 06 bEMHOIO HAMPAXKEHHOTO COCTOAHMUSA.

5.1.14. [Ons KOHCTPYKUMN CNOXKHOWU KOHPUrypauum (Hanpumep, NPOCTPAHCTBEHHbIX) Kpome
pacyeTHbIX METOLOB OLEeHKM Hecylen cnocobHOCTM, TPELLMHOCTOMKOCTU U AedOopMaTUBHOCTU MOFYT
ObITb NCNO/Ib30BaHbI TAKXKE PE3yAbTaTbl UCMbITAHMA GU3UYECKUX MOaEeNEN.

5.1.15 PacyeT W KOHCTPYMPOBAHUE KOHCTPYKUMA C KOMMO3UTHOM MNOJIMMEPHON apmaTypoi
peKkomeHayeTca NPOBOAUTL MO CNeLManbHbIM NPaBUIAM C YH4ETOM YKasaHui MpunoxkeHusa /1.

(n. 5.1.15 BBeaeH U3meHeHnem N 1, yt8. MNpukaszom MuHctpos Poccum ot 08.07.2015 N 493/np)

5.2. TpeboBaHMA K pacyeTy 6ETOHHbIX U Kene3006eTOHHbIX 3/1IEMEHTOB MO MNPOYHOCTH

5.2.1. PacyeT 6ETOHHbIX U Kene306eTOHHbIX 31eMEHTOB MO NPOYHOCTM NPOU3BOAAT:

Mo HOPMAJibHbIM CeYeHUAM (NpU LENCTBMU U3MMOAOWMX MOMEHTOB M MPOAOAbHbLIX CUA) - MO
HeNMHeNHON aedopMaUMOHHON Mogenu. [na npocTbiX TUNOB KeNe300ETOHHbIX KOHCTPYKLMIA
(npsmoyronbHOro, TaBpPOBOro M ABYTABPOBOIO CEYEHWI C APMATYPON, PACMONONKEHHOMN Yy BEPXHEN U
HUXKHEN rpaHei ceyeHunn) AOMNYCKAeTCA BbIMOAHATL pacyeT No NpeaesibHbIM YCUUAM;

MO HaKNOHHbIM CEeYEeHUAM (NpU AeNCTBUM NONEPEYHbIX CUJT), MO NPOCTPAHCTBEHHbIM CEYEHUAM (NpKU
OENCTBUMN KPYTALLMX MOMEHTOB), HA MECTHOe AeNCTBME HArpy3Ku (MecTHoe cxKaTue, NPoLaBANBaAHUE) -
no npeaenbHbIM YCUAUAM.

PacyeT NoO MPOYHOCTU KOPOTKUX KeNe306eTOHHbIX 3/1eMEHTOB (KOPOTKMX KOHCONMEeN W Apyrux
3/1IEMEHTOB) NPOU3BOAAT HA OCHOBE KapPKACHO-CTEPXKHEBOW MOZE/N.

5.2.2. PacyeTt no Nnpo4yHOCTN BETOHHbIX U *Kene30b6eTOHHbIX 31eMEHTOB MO NPeAebHbIM YCUANAM
NPOu3BOAAT W3 YC/NOBMA, YTO YCUAME OT BHELIHMX Harpy3oK u Bo3genctsui F B paccmaTpuBaemom

ce4yeHnn He AO0/IXKHO npeBbiWaTbh npeaesibHoro ycuaua Fult, KOTOpPOE MOXeT 6bITb BOCNPUHATO
9/1EMEHTOM B 3TOM Ce4YeEHNU
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PacueT 6€TOHHbIX 3/1EMEHTOB MO NPOYHOCTN

5.2.3. BeToHHble aneMeHTbl B 3aBUCMMOCTU OT YCI0BUIM MX paboTbl M TpeboBaHUIA, NpeabABASEMbIX
K HAM, CneayeT paccymTbiBaTb MO HOPMA/IbHbIM CEYEHUAM MO NpegebHbIM yeununam 6es yyeta (cm. 5.2.4)
WK ¢ yyeTom (cm. 5.2.5) conpoTtusneHns 6eToHa pacTAHYTOM 30HbI.

5.2.4. be3 yyeTa conpoTuBNeHnss H6eToHa PacTAHYTOM 30Hbl MPOU3BOAAT PACYET BHELLEHTPEHHO
CXaTbIX OETOHHbIX 3/IEMEHTOB MPU 3HAYEHUAX SKCLEHTPUCUTETA NPOAOJbHOWN CUJlbl, HE MPEBbILWALLINX
0,9 paccTosHMA OT LeHTpa TAXKECTM ceyeHusa A0 Hambonee cCKaToro BOJIOKHA. [pu sTom npeaenbHoe
ycuane, KoTopoe MOMKET BbiTb BOCNPUHATO 3SNEMEHTOM, ONpPeAenstoT No PacvyeTHbIM CONPOTUBAEHNAM

6eToHa cxKaTuio Rb, pPaBHOMEPHO pacnpeaeneHHbIM MO YC/NOBHOM CKaTOW 30HE CeYeHUA C LLeHTPOM
TAMECTU, COBNAAAIOLLMM C TOUKOW MPUNONKEHWNA NPOAOSbHOMN CUbI.
[na maccuBHbIX 6ETOHHbIX KOHCTPYKLUMIA CeayeT MPUHUMATb B CXKaTOM 30HE TPEYro/ibHyto 3Mniopy

HanpAMKeHWU, He NPEBbILLAIOLIMX PACYETHOrO 3HAYEHUA CONPOTUBIEHUA BETOHA CXKaTUIO R,. Mpu aTOoM
3KCUEHTPUCUTET NPOLONbHOM CUMbI OTHOCUTENIbHO LIEHTPA TAMKECTU CeYEHMS He L0/IKeH npesbiwatb 0,65
PacCTOAHMSA OT LLeHTPa TAXKECTU A0 Hanbosiee CxKaTOro Bo/NIOKHa 6eToHa.

5.2.5. C yyeTom conpoTuBneHus BeToHa PacTAHYTOM 30Hbl MPOM3BOAAT PACYET BHELLEHTPEHHO
CHaTbIX BETOHHbIX 3/1EMEHTOB C 3KCLLEHTPUCUTETOM NPOLOJbHON CUAbl, 6ONbWMM yKasaHHoro B 5.2.4



HacToAwero pasgena, usrnbaemblx GETOHHbIX 31€MEHTOB (KOTOpble AOMNYCKATCA K NPUMEHEHUI), a
TaK¥Ke BHEL,EHTPEHHO C}KaTbIX 3/1EMEHTOB C IKCLLEHTPUCUTETOM NPOAOAbHOM CUAbI, PaBHbIM YKa3aHHOMY
B 5.2.4, HO B KOTOPbIX MO YCNOBMAM 3KCM/yaTauMM He OOoMycKaeTca obpasoBaHWe TpewuH. Mpu aTom
npeaenbHoe ycuave, KOTopoe MOMKET BbiTb BOCMPUHATO CEYEHWEM 3/1eEMEHTa, ONpesensoT Kak ans
yrpyroro Tefa Npu MaKCMMasbHbIX PACTArMBAOWMX HAMPSAXKEHMUAX, PaBHbIX PACYETHOMY 3HauYeHUIo

conpoTmnBneHnA 6eToHa 0CeBOMY pPaCTAXKEHUIO Rbt .
5.2.6. Mpu pacyeTe BHELEHTPEHHO CXKaTbiX 6ETOHHbIX 31eMEHTOB cneayetr ydmntbiBaTb BANAHKUE
npoAaosibHoOro n3rnba u CﬂyLIaVIHbIX 9KCUEHTPUCUTETOB.

Pacuert kene306eToOHHbIX 3/1EMEHTOB Mo NMPOYHOCTHN
HOPMa/IbHbIX cevYeHunm

5.2.7. PacyeT Kenes3obeTOHHbIX 3/IEMEHTOB MO NpeaenbHbIM YCUAUSAM cnegyeT NpPoBOAMTD,
onpeaensa npeaenbHble YCUAWUA, KOTOPblE MOryT ObiTb BOCMPUHATbI HGETOHOM M apmaTypoin B
HOPMaNbHOM CEYEHUUN, NCXOAS U3 CNefYIOLWMX NONOKEHN:

conpoTmsaeHne 6eToHa PacTAKEHNIO NPUHMMAIOT PaBHbIM HY/O;

conpotmBneHne 6eToHa CXKATUIO NPeaCcTaBAAETCSs HANPAXKEHUAMM, PaABHbIMW pacyeTHOMY
CONpoOTMBAEHUIO BETOHA CXKATUIO M PABHOMEPHO pacnpesesieHHbIMW MO YCI0BHOW CXKaTol 30He 6eToHa;

pacTArMBaloWMe 1 CUMAIOLWME HAMNPAXKEHUA B apMaType NpUMHMMAlOTCA He 6onee pacyeTHoro
CONPOTUBNEHUA PACTAMKEHMIO U CXKATUHO COOTBETCTBEHHO.

5.2.8. PacyeT Kenes3obeTOHHbIX 3/1eMEeHTOB MO HeAuHelHon aedopmauMoHHON Mmogenu
NPoOu3BOAAT Ha OCHOBE AMarpaMm COCTOSHMA 6eToHa M apmaTtypbl, MCXOAA W3 TUNOTE3bl MAOCKUX
ceyeHuin. Kputepmem nNPOYHOCTU HOPMaAJbHLIX CEUEHUI ABAAETCA [AOCTUMEHUe npeaenbHbIX
OTHOCUTENbHbIX Aedopmaumin B 6eToHe Uan apmaTtype.

5.2.9. Mpu pacyeTe BHELEHTPEHHO CXKaTbiX XeNe300eTOHHbIX 3/IeMEHTOB c/edyeT Yy4uTbIBaTb
CNYYaNHbIN 3KCLUEHTPUCUTET U BANAHUE NPOAOJIbHOTO N3rnba.

Pacuert kene306eTOHHbIX 3/1IEMEHTOB Mo NMPOYHOCTH
HAK/IOHHbIX CeYEeHUM

5.2.10. PacyeT ene306eTOHHbIX 3N1EMEHTOB MO MPOYHOCTU HAKJOHHbIX CEYEHUIA NPOU3BOAAT: NO
HaKNOHHOMY CEYEHWI0 Ha [eNCTBME MNOMEepeyvHOolM CWu/bl, MO HAKNOHHOMY CEYEHWUIO Ha AeicTeue
n3rnbaroLLero MOMeHTa M Mo NOA0Ce MEXKAY HAKNOHHBIMU CEYEHUAMM Ha AENCTBME NONEPEYHOM CUbI.

5.2.11. Npu pacyeTe kene30b6eTOHHOro 3/1eMeHTa MO NPOYHOCTU HAKJIOHHOTO CEYEHUSA Ha AelcTBUNe
nonepeyHon CUAbl NPeAenbHY0 NOMEPEYHYIO CUY, KOTOpPAa MOXeT ObiTb BOCNPUHATA 3/1EMEHTOM B
HaK/IOHHOM CeYeHuUun, cneayeT onpeaenatb Kak Cymmy npeaenibHblX MonepeyHbIX C1, BOCAPUHUMAEMbIX
6€TOHOM B HaK/IOHHOM CeYEHUM U MONepPeYHO apMaTypoi, NepeceKatoLLen Hak/IOHHOEe cevyeHue.

5.2.12. Npu pacyeTe ene30b6eTOHHOro 3/1eMeHTa MO NPOYHOCTU HAKJOHHOTO CEYEHUSA Ha AelcTBNe
nsrmbatollero MomMeHTa npenesibHblIi MOMEHT, KOTOPbIA MOMET ObiTb BOCAPUHAT 3/IEMEHTOM B
HaKNOHHOM CeyYeHun, cnepyet onpenenAtb Kak Cymmy npenenbHblX MOMEHTOB, BOCMPUHUMAEMbIX
nepeceKalolen HaKIOHHOEe ceyeHue MPOoAO0/IbHON U MNOMepeyHoM apmMaTypoir, OTHOCUTESIbHO OCH,
npoxoasLlei Yyepes TOUKY NPUNOXKEHNA PAaBHOAEMCTBYIOLLEN YCU/IUIA B CKATOM 30HE.

5.2.13. MNpu pacyeTe Kene3obeToOHHOro 31eMeHTa No NO0J0Ce MeXKAY HAKNOHHbIMMU CEYEHMAMM Ha
OeNCTBME MONEepeyvyHol Cubl NPeaenbHY0 MOMEPeYHYo CWY, KOTopas MOMKET ObiTb BOCNPUHSATA
3NEMEHTOM, CnesyeT OnpeaensiTb UCXOAA U3 NPOYHOCTM HAKIOHHOM BETOHHOM MOAO0CHI, HaxogALencs
nog, BO3AENCTBMEM CXMMAOWMX YCUAUIN BAOJb NONOCHI U PACTATMBAIOLMNX YCUIMA OT NOMnepeyHoi
apmaTypbl, NepeceKkatoLwen HakIOHHYIO NoJI0CY.

Pacuert kene306eTOHHbIX 3/1IEMEHTOB Mo NMPOYHOCTHN
NPOCTPAHCTBEHHDbIX cevYeHunm

5.2.14. Mpu pacyeTe }KenesobeToHHbIX 3/1eEMEHTOB NO MPOYHOCTU MPOCTPAHCTBEHHbIX CEYEHUN
npeaenbHbI KPYTAWMIN MOMEHT, KOTOPbIM MOXKET HbITb BOCMPUHAT 3/1IEMEHTOM, CIeAyeT onpesensaTb Kak



CYMMY NpeaenbHbiX KPYTALMX MOMEHTOB, BOCNPUHUMAEMbIX NPOLOALHON M NOMNepeYyHon apmaTypoi,
PacnoNOXKEHHOM Y Kaxa0oM rpaHn anemeHTta. Kpome Toro, cieayeT NpoM3BoAUTb PacyeT Mo NPOYHOCTH
KenesobeToHHOro 3/seMeHTa Mo GETOHHOM MNo/IoCe, PACMOIOKEHHON MeXAY MPOCTPAHCTBEHHbIMM
CeYEHUAMMU W HaxoaAawWencsa Noj, BO34eNCTBUEM CHMUMAKLWMX YCUAMIA BAONb NONOCHI U PACTATMBAIOLLMX
YCUAWIA OT MONepeYHol apMaTypsbl, NepecekatoLLein nosaocy.

Pacyert »kene306eTOHHbIX 3/1eMeHTOB Ha MECTHOe
AelcTBMe Harpysku

5.2.15. Mpwu pacyeTe Kene300eTOHHbIX 3/IEMEHTOB Ha MECTHOE CxKaTue Npeae/bHYI0 CHUMAIOLLYIO
CUNY, KOTOPAna MOXKET ObITb BOCNPUHATA 3/IEMEHTOM, CleAyeT onpenensiTb UCXOAA U3 CONPOTUBNEHUSA
6eToHa npy 06bEMHOM HanNpPAKEHHOM COCTOAHMM, CO34aBaEMOM OKPYKaoWMM BETOHOM U KOCBEHHOM
apMaTypoW, eciv OHa YCTaHOBAEHa.

5.2.16. PacueT Ha npoaas/MBaHMe NPOU3BOAAT ANA NOCKUX ¥Kene306eTOHHbIX 3/1eMEeHTOB (NauT)
npu OencTBuM COCPenoTOYEHHbIX CUbl U MOMEHTA B 30He NpoaasauBaHuA. peaenbHoe ycuaue,
KOTOPOEe MOMET ObiTb BOCMAPUHATO Kene306eTOHHbIM 3/1eMEHTOM NpU MNPOJABAMBAHUK, cheayeT
onpeaensTb Kak CyMmmy npeaesibHbIX YCUANM, BOCMPUHMMAEMbIX BETOHOM M MoMNepevyHoOn apmaTypon,
pacnonoXeHHOM B 30He NPOAaB/MBAHMA.

5.3. TpeboBaHMA K pacyeTy Kene3obeTOHHbIX 3/1eEMEHTOB M0 06pa30BaHMIO TPeLMH

5.3.1. PacueT xene306eToHHbIX 3/1eMEHTOB M0 06Pa30BaHMI0 HOPMabHbIX TPELWMH NPOU3BOAAT NO
npeaesnbHbIM YCUAUAM WAM MO HeNMHelHoN aedopmaumoHHOW moaenn. PacyeT no obpasoBaHWUio
HAKNOHHbIX TPELLMH NPOMU3BOAAT MO NpeAebHbIM YCUAUAM.

5.3.2. PacyeT no 06pa3oBaHMIO TPELLUH Kene300eTOHHbIX 31eMEHTOB MO NPeae/bHbIM YCUANAM
NPoOu3BOAAT M3 YC/0BMA, MO KOTOPOMY YCUAME OT BHELWHMX Harpysok W Bo3genctsuii F B

paccMaTpMBaeMOM CeYEHUU He AO0NKHO NPeBbIWaTh NPeAeIbHOro ycuamsa Fcrc,ult , KOTOpOe MOXKeT 6bITb
BOCMPUHATO KeNe306eTOHHbIM 3/1eMEHTOM Npn 06pa3oBaHNN TPELLMH.

F< I:crc,ult .(5.2)

5.3.3. NpepenbHoe ycunune, BOCAPUHUMAEMOE ¥Kene306eTOHHbIM 31eMEHTOM Npu 06pa3oBaHUK
HOPMa/ibHbIX TPELWH, cleayeT onpefenAaTb UCXOAA M3 pacyeTa XKene3obeTOHHOro 3fnemeHTa Kak
CNIOLWHOrO TeNa € y4eTom ynpyrux gedopmaumuii B apmaType 1 Heynpyrux gebopmaLmin B pacTAHYTOM U
cKaTom 6eToHe NPU MaKCMManbHbIX HOPMAJIbHbIX PaCTArMBAOWMX HAMNPAXKEHUAX B OETOHE, pPaBHbIX

pacyeTHbIM 3HAYEHUAM CONPOTUBAEHUA BETOHA OCEBOMY PaCTAMKEHUIO Rbt,ser .

5.3.4. PacuyeT ’Kene306ETOHHbIX 3/1eEMEHTOB NO 06pPa30BaHMIO HOPMAJIbHbIX TPELWMH no
HeNnHeNnHoN fedpopMaUMOHHOM MOLEeNn MNPOM3BOAAT Ha OCHOBE AMArpamm COCTOAHWA apMaTypbl,
PacTAHYTOrO W CXKaToOro OGETOHa M rMNoTe3bl MAOCKMX cedeHui. Kputepuem obpasoBaHMA TpeLwuH
ABNAETCA AOCTUNKEHME NpeaeNbHbIX OTHOCUTENbHBIX AedopMaumii B pactaHyTom HBeToHe.

5.3.5. MpepenbHoe ycunamne, KOTopoe MOXKET BblTb BOCNIPUHATO Kene30H6eTOHHbIM 3/1eMEHTOM NpU
06pa30BaHUMN HAKOHHbIX TPELLMH, CAeAyeT OnpeaenaTe UCXO4A U3 pacyeTa Kene306eTOHHOro 3NemMeHTa
KaK CMIOLWHOrO YNPYroro Tena U Kputepus nNpoYyHOCTU BEeTOHa NpU NAOCKOM HaMpAXKEeHHOM COCTOAHWUM
"ckaTue-pacTaxkeHue".

5.4. TpeboBaHUA K pacyeTy }Kene3obeTOHHbIX 3/1IeMEHTOB MO PACKPLITUIO TPELLUH

5.4.1. PacyeT »kene306eTOHHbIX 3/1eMEHTOB NPOU3BOAAT NO PACKPbITUIO PAa3/IMYHOTO BUAA TPELLUH
B TeX C/yyasx, Korga pacyeTHas npoBepka Ha o6pa3oBaHWe TPewMH MOKa3blBaeT, YTO TPELUMHbI
obpasytoTcs.

5.4.2. PacyeT NO pacKpbITUIO TPeLmH NPOon3BOSAT U3 YCAOBUA, NO KOTOPOMY LLUMPUHA PACKpPbITUA

TPEWMH OT BHeWHel HarpyskM See He JO/MKHA NPEBOCXOAUTb MPeAenbHO AOMYCTUMOTO 3HauyeHUs

LUIMPWHBI PACKPbITUSA TPELMH Sercult .
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5.4.3. LWUnpuHY pacKpbITUA HOPMaJbHbIX TpelwuH onpeaenAldT Kak npousBefeHue cpegHux
OTHOCUTENbHbIX Aedopmauunii apmaTypbl Ha Y4acTKe MeXay TpewuHamMu W AJWHbI 3TOr0 Y4acTKa.
CpegHue oTHoCUTeNbHblE AedopMaLMm apMaTypbl MEXAY TPewMHaMn onpeaensaioT ¢ y4eToM paboThbl
pacTaHyToro 6eToHa mexay TpewunHamu. OTHocuTenbHble Aedopmauum apmaTtypbl B TpeluHe
onpeAenAloT M3  YCNOBHO YNPYroro pacyeTa Kene3obeTOHHOro 3/lemMeHTa C  TpewuHamu c
NCNo/sib30BaHMEM NpUBEAEHHOrO Moayna aedopmaumm cKaToro 6eToHa, YCTaHOBAEHHOTO C YYETOM
BIMAHUA Heynpyrux aedopmaumin 6eToHa CKaTOM 30Hbl, MAW MO HeAnHelHoh aAedopmauMOHHOM
mogenn. PacctoaHme mexay TpewmHamu onpesensatoT U3 ycaosma, NO KOTOPOMY PasHOCTb YCUAUIA B
NPOAO/IbHOW apmMaType B CEYEHWM C TPELMHON U MeXAy TPEeLMHaMU [0/MKHA OblTb BOCNPUHATA
YCUNUAMMU CLLENNEHMA APMATYPbl C DETOHOM Ha AJ/IMHE 3TOro y4acTKa.

LnpuHy packpbiTMa HOPManbHbIX TPELNUH creayeT OonpefenATb C Y4EeTOM XapakTepa AencTBuA
Harpysku (NoBTOPAEMOCTH, ANUTENBHOCTM U T.M.) M BUAA Npoduas apmaTypbl.

5.4.4. MpepenbHO AOMNYCTUMYHO LWMPUHY PACKPbITUA TPEeLLMH Acre ult cnepyeT ycTaHaB/AMBATb
NCXOAs U3 3CTETUYECKUX COODParKeHn, Hannuua TpeboBaHMN K MPOHULLAEMOCTN KOHCTPYKLUIM, a TaKKe
B 3aBMCMMOCTU OT OJUTENbHOCTU OEWNCTBUA Harpy3ku, BMAA apMaTypHOM CTanuM U ee CKAOHHOCTM K
pa3BUTUIO KOPPO3UK B TpellmHe (c yueTtom CM 28.13330).

5.5. TpeboBaHMA K pacyeTy }Kene3obeToHHbIX 31eMeHTOB no gedopmaumsam

5.5.1. PacyeT »ene3obeToHHbIX 3/ieMeHTOB no aedopmaumam MNpPoM3BOAAT W3 YCNOBMUA, MO
KOTOpPOMY NPOrnbbl UAN NepemeLleHna KOHCTPYKLMIA f OT aeicTBMA BHELWHEN HArpyskuM He [AOKHbI

npesBbiwaTb NpeaesibHoO A40NYyCTUMbIX 3HaYeHUM I'IpOFVI6OB nnn I'IepeMEUJ,EHVIﬁ fult .
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5.5.2. Mpornbbl MnmM nepemeLLeHMa xKenes3obeTOHHbIX KOHCTPYKLMI onpegenatoT no obuwmm
npaBuiaam CTPOUTENbHON MEXaHWKM B 33aBUCMMOCTM OT M3rMOHbIX, CABWUIOBbIX W  OCEBbIX
0edOpPMaLMOHHbIX XapaKTEPUCTUK Kene306eTOHHOro 3/1eMeHTa B CEeYEeHUAX NOo ero AsnvHe (KpMBU3Ha,
yribl casura u T.4.).

5.5.3. B Tex cny4yasax, Korga nporunbbl Kenes3obeTOHHbIX 3/1eMeHTOB B OCHOBHOM 3aBMCAT OT
n3rnbHoix gedopmaumin, 3HayeHMA npornbosB onpeaenaldT MO KPMBM3HAM 3I1E€MEHTOB WAM MO
YKECTKOCTHbIM XapaKTEPUCTUKAM.

KpuBU3HY }Kene30b6eTOHHOro aieMeHTa OnpesenstoT Kak YacTHOE Ae/leHUA M3rMbHatoLLEro MOMEHTA
Ha YKeCTKOCTb Xe/1e300eTOHHOro ceveHuns npu usrnbe.

KecTKoCTb paccmMaTpPUBAEMOrO CEYEHUS Kenes3obeTOHHOro 31emMeHTa onpeaensoT no obwmm
npaBuaam COMPOTMB/IEHUA MaTepuanoB: ANa ceveHua 6e3 TpewmH - Kak A44A YCI0BHO YMpyroro
CNOLWHOrO 3/1EMEHTA, a A1 CeYEeHMUA C TPELMHaAMMU - KaK A1 YCI0BHO YNPYroro sfemMeHTa C TpeLlnHamm
(MPMHUMaA NNHENHYIO 3aBUCMMOCTb MeXAy HanpaxeHuAmU u aedopmaumnamu). BamaHue Heynpyrux
aedopmanmii 6eToHa y4MTbIBAIOT C NOMOLLbIO NPUBEAEHHOIO Moayna aebopmaumini 6eToHa, a BAUAHME
paboTbl pacTAHYTOro 6eTOHa MexAay TPeLMHaMM - C NMOMOLLBIO NPUBEAEHHOIO Moayna Aedopmaumii
apmarypbl.

Pacuet gedopmaunit }kenesobeToHHbIX KOHCTPYKLNI C Y4ETOM TPELLUH NPOU3BOAAT B TEX C/YYAnAX,
Korga pacyeTHasa MpoBepKa Ha ob6pa3oBaHWe TpelMH MOKasblBaeT, YTO TpeluHbl obpasytorca. B
NPOTUBHOM C/ly4ae NPoOM3BOAAT pacyeT AedopmaLmii Kak ANf Kene3obeToHHOro anemeHTa 6€e3 TpeLLmH.

KpvBM3HY M npoponbHble gedopmaumm Kene3obeTOHHOro 3/1eMeHTa TaKKe onpeaenatoT no
HeNMHeNHON fedopPMaLMOHHON MOAENN UCXOAS U3 YPaBHEHWI PaBHOBECUSA BHELWHMX WU BHYTPEHHUX
YCUAWNI, AENCTBYIOWMX B HOPMASbHOM CEYEHUW 3/1IEMEHTA, TMNOTEe3bl MJIOCKUX CEYEHUI, Auarpamm
cocToAHUA 6eToHa M apmaTypbl U cpeaHux aepopmaumnii apmaTypbl Mexay TPeLnMHamu.

5.5.4. Pacyetr pedopmauuii KenezobeTOHHbIX 3/1EMEHTOB c/ieayeT MNPOU3BOAUTL C YYETOM
O/MTENbHOCTU  OeNCTBMA  Harpy3oK,  YCTaHAB/IMBAEMbIX  COOTBETCTBYHOLLMMWU  HOPMATUBHbIMMU
OOKYMEeHTaMu.

Mpwu BbIYUCAEHUM NPOTMHOB KECTKOCTb YH4AaCTKOB 3/1IEMEHTA C/leyeT OnpeaenaTb C yHETOM HaIMYmnA



WM OTCYTCTBUA HOPMaJIbHbIX K MPOA0/bHOM OCU 3N1eMeHTa TPELMH B PaCTAHYTOM 30HE UX CeYEHUA.

5.5.5. 3HayeHuMA NpeaenbHO A0NYCTUMbIX edopMaunii NPUHUMAIOT B COOTBETCTBUM C YKa3aHMAMM
8.2.20. MNpu AeNCTBMM NOCTOAHHbIX U BPEMEHHbIX ANUTENbHbIX U KPAaTKOBPEMEHHbIX Harpy3oK nporné
KenesobeToHHbIX 3/1eMeHTOB BO BCEX CNy4Yasx He Ao/KeH npesbiwate 1/150 nponeta u 1/75 BbineTa
KOHCONN.

MNpumeHeHne Ha ob6sA3aTeNibHOM OCHOBe pasdena 6 obecneumBaeT cobnogeHue TpeboBaHUM
depepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHUYECKMA pernameHT o 6e30MacHOCTM 34aHUIA U
coopyxkeHun" (MoctaHosneHne MpaButenbcrtea PP ot 26.12.2014 N 1521).

6. MaTepuanbl 41a GETOHHbIX U Ke1e300eTOHHbIX KOHCTPYKLNIA

6.1. betoH

6.1.1. OnAa OGETOHHbIX M Kene30beTOHHbIX KOHCTPYKUWINA, MPOEKTUPYEMbIX B COOTBETCTBUM C
TpeboBaHUAMM HACTOSALLErO CBOAA NPABUA, CAeayeT NpeaycMaTpPUBaTb KOHCTPYKLMOHHbIE OETOHDI:

TAXeNbIN cpeaHei NnoTHOcTM oT 2200 Ao 2500 Kr/m> BKNIOUUTENbHO;

MENKO3epPHMUCTbIN cpeaHei nnoTHocTM oT 1800 ao 2200 Kr/m>;

Nerkum;

AYEeUCTbIN;

HanpAralowmmn.

6.1.2. Mpu NPOEKTUPOBAHUN BETOHHbIX U Kene3obeTOHHbIX COOPYMKEHUI B COOTBETCTBUU C
TpeboBaHUAMM, NPEeAbABAEHHBIMU K KOHKPETHbIM KOHCTPYKLUMAM, OO/KHbI ObiTb YCTAaHOB/AEHbI BUA
6eToHa M ero Hopmupyemble Mokasatenn Kadectsa (FOCT 25192, TOCT 4.212), KOHTpoAUpyemMble Ha
npounssoacTBe.

6.1.3. OCHOBHbIMW HOPMMUPYEMbBIMU W KOHTPOAMPYEMbIMM MNOKasaTeNAMM KayecTBa bOeToHa
ABNAKOTCA:

K/1acC MO MPOYHOCTU Ha CxKaTue B;

KN1acc Mo NPOYHOCTM HA OCEeBOE PacTAXKeHUe Bt;
MapKa Nno mopo3oCcTonKocTu F;

MapKa no BogoHenpoHunuaemoctn W;

MapKa no cpeaHer nnoTHocTn D;

MapKa no CaMoHanpAxXeHuto Sp .

Knacc 6eToHa No NpoYHOCTM Ha CKaTue B COOTBETCTBYET 3HaYEHMIO KYBUKOBOW NPOYHOCTM BETOHA
Ha ckaTue, MMa, c obecneyeHHocTbio 0,95 (HopMmaTUMBHAA Ky6MKOBaA NPOYHOCTD).

Knacc 6eToHa No MPOYHOCTM Ha OCeBOEe pacTAXKEHUe Bt COOTBETCTBYET 3HAYEHMI0 NPOYHOCTU
6eToHa Ha oceBoe pacTaxeHue, MMa, c obecneyeHHocTblo 0,95 (HopmaTMBHAA NPOYHOCTb 6eToHa).

JonyckaeTca NpMHMMATb MHOEe 3HaYeHMe obecneyeHHOCTM NPOYHOCTM BETOHA Ha CXKaTue N 0ceBoe
pacTaKeHne B COOTBETCTBUM C TPeOOBAHUAMM HOPMATUBHbIX LOKYMEHTOB 415 OTAE/bHbIX CNeLManbHbIX
BMO0B COOPYHKEHUN.

Mapka 6eToHa Mo MOPO30CTOMKOCTU F COOTBETCTBYET MUHMMAIbHOMY YUCY LUMKNOB NepeMeHHOro
3aMOpaXKMBAHUA N OTTaMBaHUA, BblAEPKMBAEMbIX 06Pa3L,OM NPU CTaHAAPTHOM UCMbITAHUMN.

Mapka 6eToHa no BogoHenpoHuuaemoct W cooTBEeTCTBYET MaKCMMaibHOMY 3HAYEHWIO AaBAEHUSA

-1
BOAbI (B Mlla-10 ), BblAEPKMBAaEMOMY H6ETOHHbIM 06Pa3LLOM MPU UCTbITAaHUMK.

Mapka 6eToHa no cpegHel NAOTHOCTM D cOOTBETCTBYET CpeAHEMY 3HaYeHMI0 06beMHO Macchl
6eToHa (kr/m3).

MapKa HanpAratiowiero 6eTtoHa MO CaMOHAaNPSXEHUI npeacTasnfeT coboit  3HauyeHue
npeABapUTeNbHOro HanpaxeHua B 6eToHe, MIa, co3aaBaemoro B pesynbTaTe ero pacluMpeHusa npu

Ko3adpduumeHTe NpoaoabHOro apmmuposaHua H = 0,01
Mpy Heob6Xx04MMOCTH YCTaHABAMBAIOT AOMNONHUTENIbHbIE MOKa3aTeNn KavyecTBa 6eToHa, CBA3aHHble
C TenNonpoBOLHOCTbIO, TEMNEPATYPOCTOMKOCTbIO, OFHECTOMKOCTbIO, KOPPO3MOHHOM CTOMKOCTBIO (Kak



camoro 6eToHa, TaK W Haxogslelhcs B HeM apmaTypbl), BUMONOrMYECKOM 3alMTON U C APYrUMU
TpeboBaHUAMMU, NpeabABASEMbIMU K KOHCTPYKUMK (CMN 50.13330, CM 28.13330).

Hopmupyemble nokasaTenn KavecTBa O€TOHa [0/KHblI ObiTb obecneyeHbl COOTBETCTBYHOLLMM
NPOeKTUPOBaHMEM COCTaBa BETOHHON cmecn (Ha OCHOBE XapaKTePUCTUK MATepuanos gasa H6eToHa u
TpeboBaHWUI K 6ETOHY), TEXHONOTMEN NPUTOTOBAEHNA BETOHHOM CMEeCcU 1 NPOU3BOACTBA BETOHHbIX paboT
npu W3rotoBNeHUU (COOPYHKEHUM) OETOHHbIX U Kene30b0eTOHHbIX WU3AEeNUA U KOHCTPYKUMNA.
Hopmupyemble nokasaTenun Kayectsa 6eToHa A0/KHbI KOHTPOAMPOBATLCA KaK B MpoLecce Npon3BoACTBa
paboT, TaK M HENOCPEACTBEHHO B U3rOTOBAEHHbIX KOHCTPYKLMAX.

Heobxoavmble HOpmMMpyemble MOKasaTenn KayecTBa 6OeTOHa c/eayeT YyCTaHaBAWBaTb Mpu
NPOEKTUPOBAHMUM BETOHHbIX U }Kene306eTOHHbIX KOHCTPYKLUMI B COOTBETCTBUM C PAaCHETOM U YCI0BUAMMU
M3roTOB/IEHMA W SKCMAyaTalLUN KOHCTPYKLMIA C y4ETOM Pa3/IMYHbIX BO34ENCTBUIA OKpYrKatoLen cpeabl 1
3aLUMUTHbIX CBOMCTB 6€TOHA NO OTHOLWEHMIO K MPUHATOMY BUAY apMaTypbl.

Knacc 6eToHa No NPOYHOCTM Ha CKaTue B HasHayaloT A/1A Bcex BUA,0B BETOHOB M KOHCTPYKLMA.

Knacc 6eToHa MO MPOYHOCTM Ha OCEBOE pPaACTAKEHME Bt Ha3HayaloT B CAyyaAx, Koraa 3Ta
XapaKTePUCTMKA MMEET r/N1aBeHCTBYoLee 3HAaYeHWe B paboTe KOHCTPYKUMU U ee KOHTPOJIMPYIOT Ha
npous3BoACTBe.

Mapky 6eToHa NO MOPO30OCTOMKOCTM F HasHayaloT A1 KOHCTPYKUMIA, noAaBepratoLmxca
BO3LENCTBMIO MEePeMEHHOr0 3aMOpPaXKMBAHUA U OTTaMBAHMS.

Mapky 6eToHa no BogoHenpoHuuaemoctm W Has3Ha4aloT A0S KOHCTPYKLMWA, K KOTOPbIM
npeabABAAoT TPe6OBAHUA NO OrPaHUYEHUIO BOAOMNPOHULLAEMOCTH.

Mapky 6eToHa MO CaMOHaNpPAKEeHU0 HeobxoAMMO HasHayaTb SAA  CAMOHAMPAMKEHHbIX
KOHCTPYKLMIM, KOFAa 3Ty XapaKTEPUCTUKY YYMTbIBALOT B pacyeTe 1M KOHTPOJIMPYIOT HA NPOM3BOACTBE.

6.1.4. [Ana 6eToHHbIX N Kene3obeTOoHHbIX KOHCTPYKUMA cnedyeT npeaycmatTpmBaTb OeToHbI
cneAyroLWmx K1accoB U MapoK, NpuBeAeHHbIX B Tabamuax 6.1 - 6.6.

Tabnnua 6.1

Beron Kijlacce MO ODPOYHOCTM Ha CXaTHue

TsaxeJielli 0eTOH B3,5; B5; B7,5; B10; B12,5; B15; B20; B25;
B30; B35; B40; B45; B50; B55; Bo0; B70;
B80; B90; B100O

Hanpsarawommy 6eToH B20; B25; B30; B35; B40; B45; B50; B55;
B60; B70

MeJIKOBepPHUCTE OeTOH TPYyIIN:

A - eCTeCTBEeHHOI'O TBEpIEeHUS B3,5; B5; B7,5; B10; B12,5; B15; B20; B25;
WY [IONBEPTHYTEM TEINJIOBOM B30; B35; B40

o0bpaboTke IpM aTMOChepHOM
IaBJIEHUN

E - nomBeprHyYTEM aBTOkJaBHOM |B15; B20; B25; B30; B35; B40; B45; B50;
obpaboTke B55; B60

Jlerxkuyt O€TOH MapOK IO CpenHeM

IIJIOTHOCTM :

D800, D900 B2,5; B3,5; B5; B7,5

D1000, D1100 B2,5; B3,5; B5; B7,5; B10; B12,5

D1200, D1300 B2,5; B3,5; B5; B7,5; B10; B12,5; B1l5; B20
D1400, D1500 B3,5; BS5; B7,5; B10; B12,5; B15; B20; B25;

B30



D1600, D1700 B7,5; B10; B12,5; B15; B20; B25; B30; B35;
B40
D1800, D1900 B15; B20; B25; B30; B35; B40
D2000 B25; B30; B35; B40
AyeycTE O€TOH IPU ABTOKJIABHEMI HeaBTOKJIABHEM
Mapkax IO CpelHeM
IIJIOTHOCTM ¢
D500 B1,5; B2; B2,5 -
D600 B1,5; B2; B2,5; B3,5 B1,5; B2
D700 B2; B2,5; B3,5; B5 B1,5; B2; B2,5
D800 B2,5; B3,5; B5; B7,5 B2; B2,5; B3,5
D900 B3,5; B5; B7,5; B1O B2,5; B3,5; B5
D1000 B7,5; B10; B12,5 B5; B7,5
D1100 B10; B12,5; B15; B17,5 B7,5; B1O
D1200 B12,5; B15; B17,5; B20 B10; B12,5
[Iopm3OBaHHLM OETOH NPM MapKax
10 CpelHeM IJIOTHOCTM:
D800, D900, D100O B2,5; B3,5; BS
D1100, D1200, D1300 B7,5
D1400 B3,5; B5; B7,5
[lpumeuaHme. B HacToAwWeM CBOIOEe IPaBUI TEPMMHE "JerKun teTon"
n "HOpMB3OBaHHBM OeTOH" WMCHOJB3YKTCA COOTBETCTBEHHO IJiA oO0O3HaAUEeHMNA
JIeTKOTO OeTOHa IJIOTHOM CTPYKTYPH M JIETKOTO OeTOHa INOPU30BAHHOM CTPYKTYPH
(Co cTeneHbL NOPM3aLUMM CBHIIE 6%) .
Tabnnua 6.2
Knaccbl 6eToHa no NMPOYHOCTN Ha OCeBOE pacTAXKeHue
Beron Kjlacc MNpOYHOCTM Ha OCeBOe pacCTAXeHUue
Tsaxesweni, Hanpsaraowmii, |[B 0,8; B 1,2; B 1,6; B 2,0; B 2,4; B 2,8; B 3,2;
MEJIKOBEPHUCTEYM OeTOHH| T t t t t t t
B 3,6; B 4,0
t t
Jlerkui ©eToH B 0,8, B1,2; B 1l,6; B 2,0; B 2,4; B 2,8; B 3,2
t t t t t t t




MapKu 6eToHa Mo MOPO30CTOMKOCTH

beTtoH MapKu No MOpOo30CTOMKOCTH
TAkenbl, HaNpPAraoLWUini 1 F50; F75; F100; F150; F200; F300; F400; F500; F600; F700; F800;
MEeJIKO3EPHUCTbIN BETOHBI F1000
Nerkuii 6eToH F25; F35; F50; F75; F100; F150; F200; F300; F400; F500
AYencTbln N NopMU3oBaHHbIN F15; F25; F35; F50; F75; F100
6eToHbI
MapKu 6eToHa nNo BOAOHENPOHMULLAEMOCTH
BeToH MapKu no BOAOHENPOHULLAEMOCTHU
TAsKeNblA, MENKO3EPHUCTbIN W2; W4; W6; W8; W10; W12; W14; W16; W18; W20
6eToHbI
Nerkuit 6etoH W2; W4; W6; W8; W10; W12

MpumeyaHue. ina HanpAratowero 6eToHa MapKa No BOAOHENPOHULAEMOCTM obecneynBaeTca He HUXKe
W12 1 B npoeKTax MOXeT He yKa3blBaTbCA.

Mapku 6eToHa no cpeaHelt NA0THOCTU

Tabnuua 6.3

Tabnuua 6.4

Tabnuua 6.5



BetoH

MapKu no cpegHemn NJIoTHOCTU

Nerkuii 6etoH

D800; D900; D1000; D1100; D1200; D1300; D1400; D1500; D1600;
D1700; D1800; D1900; D2000

Ayenctbint 6eToH

D500; D600; D700; D800; D900; D1000; D1100; D1200

Mopu3oBaHHbI 6eToH

D800; D900; D1000; D1100; D1200; D1300; D1400

MapKu 6eToHa Mo CaMOoHaNPAXKEHWNIO

BeToH

MapKT/I II0 CaMOHAIIPpAXEHNIO

Hanpsarawoumy ©6eTOH

s 0,8, s1; S 1,2; S 1,5; S 2; S 3; S 4
p p p P P P P

Tabnuua 6.6



6.1.5. MpoeKTHbIN BO3pacT H6eToHa, T.e. BO3PACT, B KOTOPOM OETOH AOJ/iKeH npuobpectn Bce
HOpMMpPYyeMble ANA Hero NoKasaTeNn KayecTsa, Ha3HaAYaoT NPU NPOEKTUPOBAHUMN, UCXOAA U3 BOZMOXKHbIX
peanbHbIX CPOKOB 3arPy’KEHUA KOHCTPYKLMIA NMPOEKTHBIMMW Harpy3Kamu, ¢ y4eToM cnocoba Bo3seneHmn
KOHCTPYKLMI W yCNOBUIA TBEPAEHMA 6eTOoHA. MNpKn OTCYTCTBMM 3TUX AAHHbIX KAacc 6eTOHa ycTaHaBAUBAOT
B NPOEKTHOM BO3pacTe 28 cyT.

3HayYeHne HOPMUPYEMbIX OTMYCKHOM W NepeaaTovyHOM NPoYHOCTeN 6eToHa B a1eMeHTax COOPHbIX
KOHCTPYKLMIA cneayeT HasHayaTb B cootBeTcTBMM ¢ [OCT 13015 M cTaHAapTamMM Ha KOHCTPYKLUUK
KOHKPETHbIX BUAOB.

6.1.6. na KenesobeTOHHbIX KOHCTPYKLMIN cneayeT NPUMEHATb Knacc 6eToHa no NpPoYHOCTU Ha
CXKaTue He HuxKe B15.

[ns npeaBapuTeNibHO HaNPAXKEHHbIX Kene300eTOHHbIX KOHCTPYKLMIA Knacc 6eToHa No NpoYyHOCTH
Ha cxKaTue cnepyet NPUHUMATbL B 3aBMCMMOCTM OT BUAA W K/lacca Hanpsraemoli apmaTypbl, HO He HUXKe
B20.

MepenaToyHylo NpoyHOCTb 6eToHa Rbp (npouHocTb 6eToHa K MOMeHTy ero obxaTus,
KOHTPOMPYEMas aHaI0rMYHO Knaccy 6eToHa No NPOYHOCTU Ha CXKaTue) ciedyeT HasHayaTb He meHee 15
MTmMa n He meHee 50% NpuHATOro Knacca 6eToHa No NPOYHOCTU Ha CXKaTue.

6.1.7. MenKkosepHUCTbI 6eToH 6e3 cneuManbHoOro 3KCMEePUMEHTaNbHOrO 060CHOBaHMA He
[ONyCKaeTcA MPUMEHATb AN Kene3obeTOHHbIX KOHCTPYKUWIA, MNOABEPralolMXCA BO3AENCTBUIO
MHOTOKPaTHO MOBTOPAIOLLENCA HArpysku, a TaKKe 414 NPeaBapuUTe/IbHO HaNpPAXEHHbIX KOHCTPYKLUMIA

nponeTom cebiwe 12 M NpU apMUPOBaHUKN NPOBOSIOYHOM apMaTypoi Knaccos B, Bp n K.

Knacc menkosepHUCTOro 6eToHa MO NPOYHOCTM Ha CXKATUe, MPUMEHAEMOro AnsA 3awuTbl OT
KOppO3u1K 1 obecrneyeHns cuenieHuns c 6eTOHOM HanparaeMoin apmaTypbl, PacnosioXKeHHOW B Nasax M Ha
NMOBEPXHOCTU KOHCTPYKLMU, JOKEH ObITb He HMXKe B20, a 15 MHBbEKUMM KaHANOoB - He Hue B25.

6.1.8. Mapky 6eToHa No MOPO3OCTOMKOCTM CreayeT Ha3HayaTb B 3aBUCMMOCTM OT TpeboBaHUN,
NPeAbABAAEMbIX K KOHCTPYKLMAM, PEXMMA UX SKCNyaTauumn U YCIOBUIA OKPYKAtOLWEN cpesbl COrnacHo
Cn 28.13330.

[na Haa3eMHbIX KOHCTPYKUMIA, nogBepraemMbix aTMochepHbIM BO3AENCTBUAM OKpY»KatoLLen cpeapl
NpW pac4yeTHOM OTPULATENbHOM TEMMNEPATYPE HAPYKHOMO BO34yXa B XONOAHbIN nepunod oT muHyc 5 °C ao
MuHyc 40 °C, npMHUMAOT MapKy 6€TOHa Mo MOPO30CTOMKOCTU He HMKe F75. MNpu pacyeTHOM TemnepaTtype
HapPY*KHOro BO34yXa Bbiwe MUHYC 5 °C ANna Hag3eMHbIX KOHCTPYKLUMUI MapKy 6eTOHA N0 MOPO30CTOMKOCTH
HEe HOPMUPYIOT.

6.1.9. MapKy 6eToHa MO BOAOHENPOHULAEMOCTM CcAedyeT Ha3HayaTb B 3aBMCMMOCTM OT
TpeboBaHUI, NPeabABAAEMbIX K KOHCTPYKLMAM, peXnuma MX 3KChyaTauuu U YC/IOBUIA OKpYKatowen
cpeapl cornacHo CI28.13330.

Ona Hag3emHbIX KOHCTPYKUMWA, noAaBepraemblx aTMochepHbiM BO3AENCTBMAM MPU pacyeTHOM
OTPULATENBHON TeMMepaType Hapy*KHOro Bo3Ayxa Bbiwe MUHYC 40 °C, a TaKKe AN HAPYXKHbIX CTEH
OoTan/nBaemblx 34aHNN MapKy HBeToOHa N0 BOAOHENPOHULAEMOCTM HE HOPMUPYHOT.

6.1.10. OCHOBHbIMW MPOYHOCTHbIMM XAPaAKTEPUCTMKAMM OBeToHa ABAAKTCA HOPMATUBHbIE
3HayeHuA:

conportneBneHnA 6eToHa 0CeBOMY CXKaTUo Rb,n ;

conportmnBneHnA 6eToHa 0CeBOMY pPaCTAXKEHUIO Rbt,n .

HopmaTuBHbIE 3HaYeHUA CONPOTUBNEHUA 6eToHa OCeBOMY CXaTuUO (I'IpM3M€HHaF| I'IpOHHOCTb) n
0oceBOMYy pPacCTAXKEeHUIo (an HasHayeHMM Knacca 6eToHa Ha NPOYHOCTb Ha c>+<aTme) NMPUHUMAIOT B
3aBMCMMOCTM OT K/lacca 6eToHa no NPOYHOCTU Ha CxKaTme B cornacHo Ta6nv|u,e 6.7.



Tabnuua 6.7

Bun Berorn |HopMaTuBHEIE CONPOTHUBJIIeHMS OeToHa R , R , Mla,
b,n bt,n
¥ pacCyeTHEE COINPOTUBIIEHMS OeTOoHa IJis IIpeneJibHBIX
COCTOSAHMIM BTOPOM I'PyNNH R u R , Mlla,
b, ser bt, ser
opu kjacce OeToOHa 10 MNPOYHOCTM Ha CXaTue
B1,5| B2 |B2,5(|B3,5| B [(B7,5|B10 |B12,5|B15 |B20 (B25 |B30 |B35 [B40 |B45 [B50 |B55 |B60 [B70 |B80 [B90 |B10O
CxaTue T AXeJIbll, - - - 2,7 (3,5 15,5 (7,5 9,5 11 15 (18,5 22 [25,5] 29 32 36 39,5 43 50 57 64 71
oceBoe MeJIKO—
(mpM3MeHHAas | 3€ PHUCTEHM
IPOYHOCTBE) (M HaNpsa-
R T AT
b,n
JleTxuin - - 1,9 |2,7 |3,5 |[5,5 |7,5 9,5 11 15 (18,5 22 |25,5] 29 - - - - - - - -
n R
b, ser Auencrsnr |1,4 [1,9 |2,4 |3,3 (4,6 |6,9 (9,0 |[10,5 |11,5| - - - - - - - - - - - - -
PacrTsaxenue |Tsaxeswnt, - - - 0,39(0,55|0,70{(0,85|1,00 |1,10(1,35|1,55(1,75|1,95|2,10(2,25|2,45|2,60(2,75|3,00(3,30(3,60]3,80
oceBoe MeJIKO—
R 3EPHUCTEN
bt,n M Hanpsa-
Tanumn
n R
bt, ser Jlerxun - - 0,29|0,39|0,55(|0,70|0,85|1,00 |1,10(1,35(1,55|1,75|1,95(|2,10| - - - - - - - -
AuencTsmr |0,22(0,26|0,31(0,41(0,55]0,63(0,89|1,00 |1,05( - - - - - - - - - - - - -
[IprMeuaHusa. 1. 3BHadeHMs CONPOTMBIIEHUM NPMBEIEHBl IJiS SA4YEeUMCcTOoro ©OeToHa
cpenHelt ByaxHocThio 10%.
2. Ina MeJIKO3epHMCTOro ©OeToHa Ha Iecke C MonmyJyem kpynHoctu 2,0
” MeHee, a Takxe OJsa Jerkoro ©OeToOHa Ha MeJIKOM IIOPMCTOM 3alloJIHUTEJIE
3HAUEeHMSs pacyeTHHX CONPOTUBIIEHUN R , R crenyer IPMHUMATH
bt,n bt, ser
C yMHOXeHmeM Ha kosddbuument 0, 8.
3. JInsa nopmMsOBaHHOTO ©OeToHa, a Takxe nis KepaM3UTONepJauToBeTOHa
Ha BCIyYeHHOM IEePJIMTOBOM II€CKe 3HAUEeHUS pPacuyeTHEIX CONPOTUBIIEHUN
R , R cjenyeT HOPMHMMATL KakK IJisg JIeTKOTO OeTOoHa C  YyMHOXEeHMEeM
bt,n bt, ser




Ha kosdbdbuument 0, 7.
4. Jng Hanpsarawoumero 6eToHa 3HadeHus R , R crylegyeT IIPMHMMATh
bt,n bt,ser
C yMHOXeHMeM Ha kosbbuument 1,2.

Mpwn Ha3HavyeHMU Knacca 6eToHa no NMPOYHOCTKN HA OCeBOE pacCTAXKEHNE Bt HOPMATUBHbIE 3HAYEHNA COMPOTUBIEHUNA 6eToHa oceBOMYy pPacCTAXEHUIO Rbt,n
NMPUHUNMAIOT PaBHbIMU 4YMCNoBOM XapaKTePUCTUKE KNnaccCa 6eToHa Ha oceBoe pacTaxXeHue.

6.1.11. PacyeTHble 3HaYeHMA CONPOTUBAEHUA BETOHA OCEBOMY CXKaTUIO R, u 0OCEBOMY PACTANKEHUIO Ry onpeaenstoT Nno popmynam:

R _ Rb,n
- ; (6.
b 7o ;(6.1)
R
Rb — bt,n 6.
t Vbt (6:2)

3HaueHna KoadbPULMEHTa HaAEKHOCTM NO BETOHY NPU cXKaTUKM Vb NPUHUMAIOT PaBHbIMU:
ANs pacyeTa no npeaenbHbiM, COCTOAHMAM NepBO rpynnbl:

1,3 - ANA TAXKEN0ro, MeIKO3ePHMUCTOro, HanpAraoLLLEro U Nerkoro 6eToHoB;

1,5 - ana sauencrtoro 6eToHa;

ONs pacyeTa no npeaenbHbiM COCTOSHMAM BTOpOM rpynnbi: 1,0.

3HaueHna KoadbPULMEHTa HaAEKHOCTM NO BETOHY NPU pacTAXeHun Vbt NPUHMMAIOT PaBHbIMM:

ANs pacyeTa no npeaenbHbIM COCTOSHUAM NepPBOW rpynmnbl NPU Ha3HAYeHUN Knacca 6eToHa Mo NPOYHOCTU Ha CXKaTue:

1,5 - AnA TAXKENOro, MeIKO3ePHMUCTOro, HanpAraoLLLEro U Nerkoro 6eToHoB;

2,3 - ansA ayeuncroro 6eToHa;

ANs pacyeTa no npeaenbHbiM COCTOSHUAM NEepPBOM rpynnbl NPU Ha3HAYeHUN Knacca 6eToHa Mo NPOYHOCTU Ha pacTaXKeHue:
1,3 - onA TAXKENOro, MENIKO3ePHMUCTOro, HanpPAratoLLEro U Nerkoro 6eToHoB;

ONs pacyeTa no npeaenbHbiM COCTOSHUAM BTOpOM rpynnbi: 1,0.

PacueTHble 3HaYeHUA CoNnpPoTUBAEHUA BeToHa Rb , Rbt , Rb,ser , Rbt,ser (c okpyrneHuem) B 3aBMCMMOCTM OT Kacca 6eToHa No NPOYHOCTM Ha CKaTue U oceBoe
pacTaXKeHWe NpUBeAEHbI: AN NPeae/ibHbIX COCTOAHUIM NepBon rpynnbl - B Tabanuax 6.8, 6.9, BTopoi rpynnbl - B Tabanue 6.7.



Tabnunua 6.8

Bun BeTon PacueTHBEe conpoTuBJeHus OeroHa R , R, Mia,
b bt
IOJis NpPEenesyibHBIX COCTOSHUM I[IepBOM
TPYIIIE NIPM KJjlacce OeToHa IO MNPOYHOCTM Ha CxXaTue
B1,5| B2 |B2,5|B3,5| B5 |B7,5(B10 |B12,5(B15 |B20 [B25 |B30 |B35 [B40 |B45 [B50 |B55 [B60O |B70 [B80 |B90 ([B10O
CxaTue T aXe b, - - - 2,1 (2,8 14,5 |6,0 7,5 |8,5 |11,5|14,5|17,0(|19,5|22,0(|25,0(27,5|30,0|33,0(37,0(41,0(44,01|47,5
oceBoe MEJIKO—
(IpM3MeH- |3epPHUCTEM
Haga ¥ Hanpsa-
[IPOYHOCTL) | Tamnmmi
R
b
JleTkuin - - 1,5 12,1 2,8 [|4,5 |6,0 7,5 18,5 |11,5|14,5|17,0(19,5|22,0| - - - - - - - -
AuemcTemr (0,9511,3 |1,6 |2,2 |3,1 |4,6 |6,0 7,0 7,7 - - - - - - - - - - - - -
PacTsaxenue | TsXes, - - - 0,26|0,37(0,48|0,56(0,66 |0,75|0,90(1,05|1,15(1,30|1,40(1,50|1,60(1,70]1,80(1,90]2,10(2,15|2,20
oceBoe MEJIKO—
R 3EPHUCTHM
bt ¥ Hanpsga-
T anumn
Jlerkui - - 0,20)0,26(0,37|0,48|0,56|0,66 |0,75(0,90]1,05(1,15]1,30(1,40]| - - - - - - - -
AuenucTsmr (0,09|10,12(0,14|0,18(0,2410,28|0,39|0,44 |0,46| - - - - - - - - - - - - -
[IpuMeuaHusa. 1. 3BHaueHMS CONPOTUBJIIEHUN NPUBEINEHH OJIS SYEeMCTOTO OeTOoHa
cpenHelt BJyaxHoCTbD 10%.
2. IOna wMeJKo3epHMCTOro OeToHa Ha Iecke C wMonyJsieM KkpynHoctu 2,0
¥ MeHee, a Takxe IJsa Jerkoro ©OeToHa Ha MEeJIKOM I[IOPMCTOM 3allOJIHUTEJIE
3HAUEeHMUs pPacCueTHBIX CONPOTUBJIEHUN R cienyer IPUHYMATL C YMHOXEHMEM
bt
Ha xo»dduument 0, 8.
3. Inga I[OpM30BaHHOTO ©OeToHa, a Takxe IJsd KepaM3uTolepanuTobeToHa
Ha BCIYYEHHOM IIEpPJIMTOBOM IIeCKe 3HauyeHMS PaCuUeTHHX COIPOTUBJIEHUN R

bt
cJlenyeT OPMHMMATL Kak IJIsg JIeTKOTO OeTOoHa C yMHOXeHMeM Ha kosbdémuument 0, 7.
4. Ilns Hanpsarawomero ©OeToHa 3HauveHus R clenyeT MNPUMHYMMATL C YyMHOXEHMEM
bt
Ha kosbdbuument 1,2.




5. g TAaXeJBX 6eTOoOHOB

kJjlaccoB B70 - B100 pacuyeTHEE 3HAUeHUS

COINPOTUMBIJIIEHMA OCEBOMY CXaTMIO R M OCeBOMY pPaCTHAXEHMIO R IIPMHATEL C y4uaeToOM

b

JOIOJIHUTEJIBHOT'O IIOHMXawnmero

bt

xosbdmLIMEeHTa TaMMa , YUMUTHEBARIET O

b, br

YyBeJIMYeHne XPYIKOCTHU BBEICOKOIIPOYHEIX 6eTOHOB B CBA3U C YMEHBIIEHMEM

360 - B

nedpopmMal Mt NMOJIZYyUYeCTM U PaBHOTO I'aMMa = ——————— , Tme B - kJjacc 6eToHa

10 IIPOYHOCTM Ha CcxXaTue.

b,br 300

Bung BeToH PacueTHbEle 3HAUYEHUSA CONPOTUBJIEHUS OeTOHa
CONPOTUBJIIEHNSA OJ1 TNPenesibHBIX COCTOSHUMM I[IePBOM I'PYIINEH
R , Mlla, npm kjacce ©OeToHa 10 MNPOYHOCTU
bt
Ha OCeBOe& pacCTaXeHMe
B 0,8/B1,2|B 1,6|(B 2,0(B 2,4(B 2,8|B 3,2
t t t t t t t
PacTsaxeHue T axeJs, 0,62 10,93 |1,25 |1,55 |1,85 |[2,15 [2,45
ocerpoe R MEeJIKO3EPHUCTEIN,
bt HanpsAaraommm
U JIeTKUM

Tabnnua 6.9



6.1.12. B HeobXxoAMMbIX C/Ay4yasx PacYeTHble 3HAYEHMSA MPOYHOCTHbIX XapaKTEePUCTUK 6eToHa

YMHOXaIOT Ha cneaytolime KoaGpduumeHTbl ycnosuit pabotbl /pi, yunTbiBatowme ocobeHHOCTU paboThl
6eToHa B KOHCTPYKLMM (XapaKTep Harpysku, yCNOBMA OKPY»KatolLei cpeabl U T.4.):

a) Vb1 - onA GETOHHbIX U eNe306eTOHHbIX KOHCTPYKLUMIA, BBOAMMbIN K PaCYETHbIM 3HAYEHUAM
COMPOTUBAEHUN Rb n Rbt N YYUTbIBAIOLLNIM BANSHUE OANTENIbHOCTU AEACTBUS CTaTUYECKOMN HArpys3Ku:

Vo1 = 1,0 npW HENPOAOMKUTENBHOM (KPaTKOBPEMEHHOM) AEMNCTBUM HAFPY3KUY;

Vb1 = 0,9 npyv NPOJO/KUTENBHOM (OANTENbHOM) AEUCTBUM Harpysku. [na AdYeucTbix u
NopM30BaHHbIX 6eTOHOB Vb = 0985;

6) 7b2 - ANA 6ETOHHbIX KOHCTPYKLMI, BBOAUMBIN K pacyeTHbIM 3HaYeHUAM CONPOTUBNEHUS Rb n
YUMTHIBAIOLWIMI XapaKTep pa3pyLleHUA TaKUX KOHCTPYKUMMI, Vb = 099,'

B) b3 - ANA GETOHHbIX M KeNe306ETOHHbIX KOHCTPYKUMIA, BETOHMPYEeMbIX B BEPTMKa/lbHOM
NONOMEHUN NPU BbiCOTe CNoA GeToHMpoBaHMA cBbile 1,5 M, BBOAMMBIA K pPacyeTHOMY 3HAuyeHuto

conpotusneHuns 6etoHa Rb , Vb3 = 0,85;
r) Vb4 - AN auencTbix 6eTOHOB, BBOAUMBIN K pacyeTHOMY 3HaYeHMI0 CONPOTUBNEHUA BeToHa Rb :
Vba = 1,00 . npu BAAXKHOCTU aveuncToro 6etoHa 10% n meHee;

Voa = 0,85 . npw BNa*KHOCTU Avenctoro 6etoHa 6onee 25%;
Nno MHTEePNONALUN - MPU BNAKHOCTU AYenctoro 6etoHa cebiwe 10% 1 meHee 25%.
BAnAHWe nonepemeHHOro 3aMOpa)kMBaHMA U OTTaMBaHMA, a TaKXKe OTPULATENbHbIX TemnepaTyp

YYMTBIBAIOT KOIGPUUMEHTOM yCnoBUIA paboTbl 6eToHa /bs <LO. Ona Hag3emHbIX KOHCTPYKLUNA,
noasepraembix aTmMochepHbIM BO3AENCTBUAM OKPY)KaloWeN cpedbl MPW pacyeTHOM TemnepaType

HapY>KHOro BO3/yxa B X0N0HbIN nepunog MmuHyc 40 °C v Bbille, NPUHUMAIOT KO3GOULMEHT Vs = 1,0 g
OCTaNbHbIX CAYyYasnx 3HaYEHMA KOIPDULMEHTA MPUHMMAIOT B 3aBUCMMOCTM OT Ha3HAYEHMA KOHCTPYKLUN U
YC/IOBUIA OKPYHKAIOLLLEN Cpeabl COrNACHO CNeUManbHbIM YKa3aHUAM.
6.1.13. OcHOBHbIMM AePOPMALUOHHBIMU XapaKTEPUCTUKAMM BETOHA ABNAKOTCA 3HAYEHUA:
npeaesbHbIX OTHOCUTENbHbIX AedopmMauuii 6eToHa Mpu OCeBOM CXATUKM WM pacTaxeHun (npwu

OIHOPOAHOM HanpPsXeHHOM cocTosaHMM 6eToHa) €ho U Ento;

Ha4ya/IbHOro MoAy/a yrnpyroctm Eb;
moayna casura G;

KoapduumeHTa (xapaktepuctukm) nonsydectn Pocr;
KoadpduLMeHTa nonepeyHoi aedopmaumm 6eToHa (KoabduumeHTa Myaccona) Vop ;

KoadpduuMeHTa NMHelHok TemnepaTypHolt aedopmaumm 6etoHa X .

6.1.14. 3HayeHMA npefenbHbIX OTHOCUTENbHbIX AedopMaLMi TAXKENOro, MeNKO3EPHUCTOro U
Hanpsaratowero 6€TOHOB NPUHUMAIOT PABHbIMMU:

npv HeNPOAOMKUTENBbHOM AENCTBUN HArPy3KuU:

&py = 0,002 npu ocesom cxatun;

&y = 10,0001 NPV 0CEBOM PACTAXKEHUMU;
npv NPOAOC/IXKUTENIbHOM AEMCTBUMN HArpy3KK - No Tabanue 6.10 B 3aBUCUMOCTM OT OTHOCUTE/IbHOM
BNAXKHOCTU BO34yXa OKPY:KaloLLel cpeabl.



Tabnunua 6.10

OTHocuTenbHaa | OTHocuTenbHble AedopmaLmm TAKENOrO, MEIKO3EPHUCTONO M HanpsrawlLero 6eToHoB

B/TAXKHOCTb NPy NPOAOIKUTENBHOM AENCTBUM HArPY3KK

BO3A4yXxa
OKpYysKatoLLelt npu cxatum npwv pacTaXKeHUu
cpedp, % 3 3 3 3 3 3
Epo 10 &y, 10 Epired 10 Epyo -10 Eprp 10 Epired * 10

Bbiwe 75 3,0 4,2 2,4 0,21 0,27 0,19
40-75 3,4 4,8 2,8 0,24 0,31 0,22
Huxe 40 4,0 5,6 3,4 0,28 0,36 0,26

MpumeyaHmsa. 1. OTHOCUTENIbHYIO B/A*KHOCTb BO34yXa OKpy)Katowen cpedbl npuHumatroT no CIl
131.13330 Kak cpeaHiol0 MeCAYHYI0 OTHOCUTE/IbHYIO BNAXXHOCTb Hanbosiee Tensioro mecaua Aas panoHa
CTpOMTENLCTBA.

2. Ona BbICOKOMPOYHbIX OETOHOB 3HA4YeHWA OTHOCMTENbHbIX gedopmaumii cneayetr MPUHUMATL C
YMHOMeHuem Ha oTHoueHue (270 - B)/210.

3HayeHuns npeaesbHbIX OTHOCUTENbHbLIX AedopMmaLmii ANA NETKUX, AYEUCTbIX U MOPM30BAHHbLIX BETOHOB CeayeT NPUHUMATD NO CneunasbHbIM YKasaHUAM.
[JonyckaeTca NpMHMMATb 3HaYeHUA NpesesibHbIX OTHOCUTEbHbIX AedopmaLmii Nerknx 6eTOHOB NPW NPOAONKUTENBHOM AEMCTBUM HArpy3KM no Tabauue 6.4

C MOHMXaWUM KoabdurumMeHTom [(094 +0, 6,0/2200) 2 037] (3gecb £ - nnotHocTb 6eToHa.)

6.1.15. 3HaYeHMs HavyabHOro MoAyAA YNPYrocTn 6eToHa Npu CHATUN U PACTANKEHUM MPUHUMAIOT B 3aBMCMMOCTM OT Knacca 6eToHa Mo NPOYHOCTM Ha CKaTue

B cornacHo Tabaunue 6.11. 3HayeHMa moayns casura 6eToHa NPMHUMAOT PaBHbIM 034Eb.

Tabnnua 6.11



Beron 3HauYeHMA HAYaJbHOTO MOINYJsA ynpyroctu GeTona
-3
npy cxaTumM M pacTsxeHmm E , Mla x 10 , npm kjacce
b
6eToHa MO INPOYHOCTMU Ha CXaTue

B1,5|B2 |B2,5[B3,5| B5 |B7,5|B10 |B12,5|B15 [B20 [B25 |B30

B3

5

B40

B45

B50

B55

B60

B70

B8O

B39O

B100

T axesent - - - 9,5 |13,0|16,0|19,0|21,5 |24,0|27,5|30,0|32,5

34

’5

36,0

37,0

38,0

39,0

39,5

41,0

42,0

42,5

43

MeJIKO3ePHUC TEI
Tpynm:

A - ecTecTBEHHOTO| - - - 7,0 10 |13,5(15,5|17,5 |19,5|22,0(24,0|26,0

TBEpAeHUA

B - aBTOKJIABHOTO . . . . . . . . 16,5(18,0(19,5|21,0

TBePOeHNA

27

22

,5

/0

28,5

23,0

23,5

24,0

24,5

25,0

JleTkuit n
OPM30BaHHBIA
MapkKy IO CpenHen
MJIOTHOCTN :

D800 - - |4
D1000 - - |5
D1200 - - |6,
D1400 - - |7
D1600 - -
D1800 - - -
D2000 - - - - -

9,5 |10,0 |10,5| - - -

N o

,0l11,0|11,7 |12,5(13,5|14,5|15,5
,5(12,5(13,2 |14,0|15,5|16,5(|17,5
,0(14,0|14,7 |15,5|17,0|18,5|19,5
5|16,0|17,0 [18,0|19,5|21,0[22,0

23

AdencTt
aBTOKJIABHOTO
TBEPOEHUA MapPKU
no cpenHen
MJIOTHOCTN :

D500 1,4
D600 1,7 (1,8(2,1
D700 1,9 (2,2|2,5
D800 - - 12,9
D900 - -
D1000 - - -
D1100 - - - - 8,3
D1200 - - - - - 8,8

’

lpyMmeyaHusa. 1. Jnsa MeJIKOBEPHMCTOTO OeToHa TPyNNH A, [NOOBEPTHYTOTO
TeruloBOM oOpaboTke MM NOpu  aTMocbepHOM OaBJIeHMM, BHAUEHMUSA HAYaJIbHEX
MOIyJeil ympyrocTy GeToHa CcJlenyeT MNpMHMMATh C Koabduumentom 0, 89.

2. JIna NerKoro, AYEMCTOTO M IOPMBOBAHHOTO OETOHOB NPM  IPOMEXYTOUHHIX
BHAYEHMAX [JIOTHOCTU Gerona HayabHLE MOZy T yhnpyrocTu NPYHUMAT
MO JIMHEMHOM MHTEPIOJALVA.

3. [Ina AdemcToro GeTOHa HeaBTOKJIABHOTO TBEPHEHMs 3BHadeHMsa E  NpMHMMAT

b
Kak nisa 6eToHa aBTOKJIABHOTO TBEPOEHMs C yMHOXeHMeM Ha koaddmument 0,8.
4. Ilna HampArapmero GeToHa 3HadYeHMa E NPMHUMAT Kak »OJd  TAXEeJOTOo
b
OeToHa C yMHOXeHMeM Ha koabdémumexnt ansda = 0,56 + 0,006 B.




Mpy1 NPOAOMKUTENBHOM AENCTBUN HArpy3KM 3HaYeHUA moayns gedbopmaumii 6eToHa onpeaenstot no popmyne

E,

E,, =—2—
1 + (ob,cr

N3

,(6.3)

rae Pocr - koaddULMEHT Nnon3yyectn 6eToHa, NPUHUMAEMbIN cornacHo 6.1.16.

6.1.16. 3HaueHua KoapduumeHTa nonsydect 6etoHa Poor NMPUMHUMAIOT B 3aBMCHMOCTM OT YCIIOBUI OKpYMKaloLleit cpesbl (OTHOCUTENbHOW BAAXKHOCTU
BO3A4yXa) U Knacca 6eToHa. 3HaueHna KoapPUUMEHTOB NON3YHECTU TAKENOr0, MEIKO3EPHUCTOrO U HanpAratouiero 6eToHoB NpuBeaeHbl B Tabaumue 6.12.

Tabnnua 6.12

OTHOCUTeNbHAA | 3pauenms KOIGOULMEHTA NON3YYECTU BETOHA (P, ., NPU KNACCE TAKENOro 6ETOHa Ha
BNI@XKHOCTb ’
cKaTue
BO34yxa
OKpyXatollen | g10 | B15 | B20 | B25 | B30 | B35 | B40 | B45 | B50 | B55 | B60-B100
cpeapbl, %
Bbiwe 75 2,8 2,4 2,0 1,8 1,6 1,5 1,4 1,3 1,2 1,1 1,0
40-75 3,9 3,4 2,8 2,5 2,3 2,1 1,9 1,8 1,6 1,5 1,4
Huxe 40 56 (48 |40 (36 (32 (30 (28 (26 |24 |22 2,0

MpumeyaHmne. OTHOCUTENBHYIO B/IaXKHOCTb BO34yXa OKpyXawuen cpegbl npuHumatrot no CM 131.13330
KaKk CpegHlol MEeCAYHYHD OTHOCUMTENIbHYHO BAAXKHOCTb Haubosiee Tensoro mecsaua pas  palnioHa
CTPOMTENDBCTBA.

3HayeHunsa KoadpduMLUMEHTa NON3YYECTUN NErKMX, AYEUCTbIX U MOPM30BaHHbIX 6ETOHOB C/ieayeT NPUHNUMATL MO CNeLManbHbIM YKasaHUAM.
2
JonyckaeTtca NPUHUMATb 3HaYeHNA KO3PPULMEHTA NON3YUHECTM IerkKnX 6eToHoB No Tabauue 6.12 ¢ NoHuKawWwum KoadpdrumeHTom (/0/2200) .

6.1.17. 3HaueHwue KoapduLIMeHTa NonepeyHoit aedopmaLmm 6eToHa AonyckaeTca NnpuHumMaTth Vo.p = 0,2



6.1.18. 3HauyeHMe KoapPMUMEHTa NHENHOM TemnepaTypHol gedbopmaunmn 6eToHa Npu M3MeHeHUn TemnepaTypbl oT mmuHyc 40 °C go natoc 50 °C npuHMMmaloT:

-5 o1
abt = 1 . 10 C - ANA TAXKeN0oro, MenKo3epHUCTOro, HanpAaratowero 6eToHOB 1 nerkoro 6eToHa npn Menkom NJI0THOM 3anNo/IHUTENE;
-5 o1
abt = 0,7 . 10 C - ANA Nerkoro beToHa npu Mmenkom NOpPUCToM 3anoaHuTene,

-5 o1
o, =1-107 °C™ - pna auencroro n nopnsosaHHoOro 6eTOHOB.

6.1.19. luarpammbl COCTOAHUA BETOHA MCMNO/b3YIOT NPU pacyeTe Kene306eTOHHbIX 3/1EMEHTOB MO HENMHENHOWN AedopPMaLMOHHON Mmogenu.

B KauyecTBe pacyeTHbIX AMarpaMm COCTOAHMA 6eToHa, ONpeaensAloWmnX CBA3b MeXAY HaNpsKeHUsAMU U OTHOCUTENbHbIMKU AedbopMauusamu, MoryT 6biTb
MCMNONb30BaHbI Ntobble BUAbI Anarpamm 6eToHa: KpMBOJIMHEMHbIE, B TOM YMC/e C HUCNagatowen BeTBbio (MpunoxkeHue I), KYCOYHO-NHENHbIe (4BYX/IMHENHbIE U
TpPex/NMHeNHble), oTBevatlowme nosedeHuto 6eToHa. Mpu 3TOM AO/XKHbI 6biITb 0603HaYeHbl OCHOBHblE MapaMeTpUYEecKMe TOYKM guarpamm (MakcMMmasbHble
HanmpAMKeHUA U COOTBETCTBYIOLWME AedOopPMaLMU, PAaHUYHbIE 3HAYEHUA U T.4.).

(8 peq. U3meHeHua N 2, yTs. NMpukazom MuHcTpos Poccun ot 30.12.2015 N 981/np)
B kauectBe pabouux AMarpamm COCTOAHMUA TAMKEOro, Me/IKO3ePHUCTOro M HampAratowero 6eTOHOB, ONPeAenAlWMUX CBA3b MEXAY HamnpPAXKEeHUAMMU U

OTHOCUTENbHbIMM AedopMaunaAMK, NPUHUMAIOT YNPOLLEHHbIE TPEXIMHEMHYIO U ABYX/IMHEWHYIO AnarpaMmmbl (pUcyHKM 6.1, a, 6) no Tuny anarpamm MpaHatna.
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a - TpexAnHelHaa anarpamma coCTofHMA CXKaToro 6eToHa;
6 - [ByX/IMHENHAA AMarpamMmma COCTOSIHUA CKaToro 6eToHa

PucyHok 6.1. Marpammbl COCTOAHUS CKaToro 6eToHa

6.1.20. Mpwu TpexanHeliHoi gnarpamme (pUCyHOK 6.1, a) oxmMmarowme HanpaeHuna 6etoHa Op B 3aBMCMMOCTM OT OTHOCUTENbHBIX AedopmaLuii yKopoUdeHus

6eTtoHa €p onpegenatoT no dopmynam:



an O S gb S gbl
Oy = Eb *&y . (6.4)

Mpu €p < & < &y

‘R, (6.5)

Mpu Eoo = Ep < &y

Oy = Rb. (6.6)
3HaueHuna HanpsaxeHnit Op) npuHMmatoT
Gbl = 0,6 * Rb ,
a 3HaYeHMA OTHOCUTENbHbIX Aedopmaunit €p1 NPUHUMaLOT
O,
— bl
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3Ha4YeHMA OTHOCUTENbHbIX ,u,ed)opmau,mﬁ 8[)2 ANnA TAXKEN0ro, MenKo3epHNCTOro U HanpAratowero

6eTOHOB NPUHMMALOT:
npv HeNPOAOIKUTENbHOM AENCTBUN HArPy3Ku:

[Ana 6eTOHOB Knacca No NPOYHOCTM Ha ckaTue B60 u Humke Epy = 0, 0035;

AN BbICOKOMPOYHbIX 6ETOHOB K/Aacca MO NPOYHOCTM Ha ckaTtue B70 - B100 €hy npuHMmaeTca no
JINHelHoMy 3aKoHy oT 0,0033 npu B70 go 0,0028 npwn B100;
npwv NPOLONKUTENbHOM AEMCTBUM HArpysKu - no Tabamue 6.10.

3HauyeHuA Rb , Eb n €po NpUHUMatOT cornacHo 6.1.11, 6.1.12, 6.1.14, 6.1.15.
6.1.21. Mpu ABYXAMHERHON Anarpamme (pUCYHOK 6.1, 6) cxxumatoume Hanps»keHna 6etoHa Op B
3aBMCMMOCTM OT OTHOCUTENbHBIX Aedopmaumii €p onpegensatoT no Gopmynam:
Rb

Eb,red ’

npu 0= & < & rpe o1 =

Oy = Eprea *%; (6.7)
npu €p1 < & < Epy
Oy = Rb. (6.8)

3HayeHus npuBegeHHOro moayns gebopmaumm 6eToHa Eb,red NPUHUMAIOT:

R
Eb,red =—= .(6.9)
gbl,red

3HaueHWA OTHOCUTENbHBIX AepopMauuii Ebired NPUHUMALOT:
[N1A TAXENOro 6EeTOHa NPU HEMPOAOIKUTENbHOM AeNCTBUM Harpy3ku Ebired — 0’0015;

JNA NerKoro 6eToHa Npu HEeMPOAOIKUTENLHOM AeNCTBUM Harpy3km Eblred — 090022;
ANA TAKeNoro 6eToHa Npu NPOAC/IKUTENBHOM AENCTBUM HarpysKku no Tabauue 6.10.

3HayeHun Rb , €b2 NpMHUMaIOT Kak B 6.1.20.

6.1.22. Pactarnsarowwme HanpsxkeHna 6etoHa Oyt B 3aBUCMMOCTY OT OTHOCUTE/bHBIX AedopmaLimii
Ept onpepenaloT no npmeedeHHbIM B 6.1.20 u 6.1.21 gnarpammam. lMpu 3TOM pacyeTHble 3HaYeHus
conpoTMBAEHUA BeToHa CXKaTuto Rb 3aMEHAIOT Ha pacyeTHble 3Ha4YeHUs CconpoTMBAeHUs beToHa
pacTaXKeHuto Rbt cornacHo 6.1.11, 6.1.12, 3Ha4YeHMA HaYaNbHOro MOAYNA YNPYrocTn Ebt onpegenawT
cornacHo 6.1.15, 3HayeHunAa oTHocuTenbHoM gedopmaumm Ehto NPUHMMAIOT cornacHo 6.1.12, sHadyeHus
oTHOCcUTeNnbHON aedopmauum €pta NMPUHMMAIOT ANA TAXKENO0ro, MeNKO3ePHUCTOro M HanpAratoLLero
6EeTOHOB: NPU HENPOAO/IKUTENIHOM AENCTBUM Harpysku - Epr = 0,00015’ npu NPOAONKUTENIbHOM

[eViCTBAM Harpy3Ku - no Tabauue 6.10. [Ina ABYXAMHENHOM AuarpaMmbl NPUHUMALOT Ebtlred — 0,00008
Npwu HeNPoOAO/IKMUTEIbBHOM AeNCTBUM HArpy3KM, a NpM NPOAOIKUTENBHOM - No Tabauue 6.10; 3HayeHuA

Ebt,red onpegenstoT no popmyne (6.9), noactaBnsAn B Hee Rbt n ot red .
(8 peq. 3meHeHua N 2, yTB. NMpuKkazom MuHcTpos Poccum ot 30.12.2015 N 981/np)



6.1.23. Mpu pacyeTe NPOYHOCTU KeNe306eTOHHbIX 31EMEHTOB NO HENMHENHOM AedOopPMALNOHHON
Mogenn pna onpefeneHuAa HanpaKeHHO-AedOpPMMPOBAHHOTO COCTOAHMA CXKaATOW 30HbI 6eToHa
MCNONb3YIOT AMarpaMmbl COCTOSIHMS  CKaToro 6eToHa, npuBeaeHHble B 6.1.20 m 6.1.21 ¢
AedopMaLMOHHbIMU XapaKTEPUCTUKAMM, OTBEYAOLMMU HENPOJOKUTENBHOMY AENCTBUIO HarpysKu.
Mpw 3Tom B KauecTBe Hanbosiee NPOCTOI UCMONBL3YIOT ABYXJMHENHYIO AMArpammy COCTOAHMA BeToHa.

6.1.24. MNpun pacyete 06pPa30BaAHUA TPELWMH B KeNe306ETOHHbLIX KOHCTPYKLMUAX MO HEAUHENHOWM
aedbopmaLMoHHOM Moaenn ans onpeneneHna HanpsxeHHo-4ePpOoPMUPOBAHHOIO COCTOAHUSA CHKATOTO U
pacTAHyTOro 6eTOHa MCNONL3YIOT TPEXIMHENHYIO AMAarpamMmy COCTOAHUA BeToHa, NnpuBeaeHHyto B 6.1.20
M 6.1.22, ¢ AePOpPMaALMOHHBIMU XapPaKTEPUCTUKAMMN, OTBEYAIOLLNMMU HEMNPOLOIKUTE/IbBHOMY AENCTBUIO
Harpysku. [OByxAuvHeWHyto auarpammy (nn. 6.1.21), Kak Haubonee npocTylo, WCNOAb3YIOT AAA
onpeaeneHns HanpsakeHHo-4ehopPMMPOBAHHOIO COCTOAHUA pacTAHyToro 6eToHa npu ynpyroi pabote
cKaTtoro 6eToHa.

6.1.25. [Mpwn pacyete gedopmaumin  Kese300ETOHHbIX 3/1IEMEHTOB MO  HeJNHEWHOM
AedopMaLMOHHON MoAEeNn Npu OTCYTCTBUMM TPeWMH AAA OUEHKM HanpAXKeHHO-A4edOpMUPOBAHHOMO
COCTOAHMA B CKATOM U PacTAHYTOM 6ETOHE UCMOb3YIOT TPEXANHENHYIO AMarpammy CoCToAHUA 6eToHa ¢
YY4ETOM HENPOAOMKUTENBHOTO U NPOLAOSKUTENBHOIO AENCTBUIN Harpy3ku. MNpu HanMuum TpewmH anA
OLLEHKM HanpsaKeHHO-4edOPMMUPOBAHHOIO COCTOAHUS CXKaAToro 6eToHa MOMMMO YKa3aHHOW Bbille
OMarpaMmbl MCMONb3YHOT, Kak Hambosiee MPOCTYI0, ABYX/JMHEWHYIO Auarpammy cocTosHuAa 6eToHa c
Y4ETOM HENpOAO/IKUTENIbHOTO U NPOAO/IKUTENBHOO AEUCTBUIA HArpy3Ku.

6.1.26. Mpwn pacyeTe packpbITUA HOPMA/bHbIX TPELWMH N0 HEAUHEHOW AedbOopPMaLMOHHON Moaenu
ONA OUEHKN HanpseHHO-4edOPMUPOBAHHOTO COCTOAHWUS B CHATOM OETOHE MCNONb3YIT Avarpammbl
COCTOAHMA, NpuBeaeHHble B 6.1.20 n 6.1.21, ¢ y4eTOM HENPOAO/MIKUTENLHOFO AEACTBMA Harpy3sku. Mpu
3TOM B KayecTBe Hanbosiee NPOCTON NUCMNO/b3YIOT ABYX/IMHENHYIO ANArpammy COCTOSHUA BeToHa.

6.1.27. BnvAHWe nonepemeHHOro 3amMOpPaXXMBaHMA W OTTaMBaHWUA, a TaKXkKe OoTpuuaTesNbHbIX
Temnepatyp Ha AePOPMALMOHHbBIE XapPaKTEPUCTUKM 6eTOHA y4uuTbIBalOT KO3GOULMEHTOM YCIOBUNA

pabotbl Vpt = 1,0 [NnA HagsemHbIX KOHCTPYKUMIA, NoaBepraembix aTMochepHbiM BO3LENCTBUAM
OKpY»KatoLelt cpeabl NPy pacyeTHOM TeMmnepaType HapyKHOro BO34yXa B X0N04HbIN nepuog MmuHyc 40 °C

M Bbllle, NPUHUMAIOT KO3bdUUmMeHT Vpt =10 B ocranbHbix Cnyyasx 3HadeHua KoabduumeHTta bt
NPUHUMAIOT B 3aBUCUMOCTMN OT Ha3HAYe€HMA KOHCTPYKLUMIA M YCI0BUIM OKPYKatoLLLen cpeapbl.

6.1.28. 3HaYeHMA NPOYHOCTHbIX XapPaKTEPUCTUK BETOHA NPU NJIOCKOM (4BYXOCHOM) UM 06bEMHOM
(TpexocHom) HanpsXeHHOM COCTOSIHMM cneayeT onpefenatb C y4eTOM BMAA WM Knacca 6eToHa M3
KpUTepuma, BbipaKatloLLero cBA3b MeXAy NpeaenbHbIMU 3HAYEHUAMM HANPAXKEHWIN, AeNCTBYOWMNX B ABYX
WK TpeX B3aMMHO NeprneHANKYNAPHbIX HanpaBAeHUAX.

Jdedopmaumm 6eToHa cnepyeT onpesensaTb C y4eTOM MAOCKOTO MAM OB6bEMHOrO HaMpPAXKEHHbIX
COCTOSIHUM.

6.1.29. XapakTepucTnkn BeToHa-maTpuLubl B SUCNEPCHO apMUPOBAHHbIX KOHCTPYKUMAX cneayeT
NPUHUMATL KaK AN HETOHHBIX U KeNe300eTOHHbIX KOHCTPYKLUNA.

XapakTepuctukm ¢ubpobetoHa B PUOPOOBETOHHBIX KOHCTPYKUMAX CAedyeT YCTaHaBAMBaTb B
3aBUCMMOCTM OT XapaKTepucTuK 6eToHa, OTHOCWUTENbHOrO coAepKaHusA, ¢opmbl, pasmepos U
pacnonoxeHua ¢ubp B 6eToHe, ee cuenneHma ¢ 6eToHOM U GU3NKO-MEXaHUYECKUX CBOMCTB, a TaKXKe B
3aBMCMMOCTM OT PAa3MEpPOB 31IEMEHTA UAN KOHCTPYKLMN.

6.2. ApmaTypa

6.2.1. Mpn NPOEKTUPOBAHUUN KeNe300eTOHHbIX 34aHUA W COOPYKEHUA B COOTBETCTBUM C
TpeboBaHUAMMK, NpeabABASeMbIMU K BETOHHbIM U Kene300eTOHHbIM KOHCTPYKLMAM, OOMXKHbI ObiTb
YCTAaHOBAEHbI BUA, apMaTypbl, €e HOPMUPYEMbIE U KOHTPOIMPYEMbIE NOKa3aTeIn KayecTsa.

6.2.2. lna apMMpPOBaHUA Kene300eTOHHbIX KOHCTPYKUWUI creayeT MPUMEHATb OTBEYaloLLyto
TpeboBaHMAM COOTBETCTBYIOWMX CTAHOAAPTOB WKW  YTBEPXKAEHHbIX B YCTAHOBNEHHOM MNOpAAKe
TEXHUYECKMX YC0BUIA apMaTypy Cleayoumx BUa0B:

ropAYeKaTaHylo r1afKylo M nepuogmyeckoro npoduas ¢ NOCTOAHHOM U MepemMeHHOW BbICOTOM
BbICTYNOB (KO/bLEBON M CEPNOBUAHBIN NPOPUAN COOTBETCTBEHHO) AMAaMETPOM 6 - 50 mm;

TEPMOMEXaHNYECKM YNPOUYHEHHYIO Nepuoauyeckoro npoduna anametpom 6 - 50 mm;

XonoAHogeboOpMUPOBaAHHYO NepMoaANYEecKoro npoduna anametTpom 3 - 16 mm;

apMaTypHble KaHaTbl AMaMeTpPoM 6 - 18 mm.



6.2.3. OCHOBHbIM NOKasaTe/fieM KayecTBa apmaTypbl, YCTaHAaBAMBAEMbIM MPU NPOEKTUPOBAHMUMU,
ABNIAETCA KNacC apmaTypbl MO NPOYHOCTU HA pacTaxKeHue, 0603HaYaeMblit:
A - pns ropsyekaTaHo M TEPMOMEXAHNYECKM YNIPOYHEHHOM apmaTypbl;

B, Bp - onsa xonogHoaebopMMPOBaHHOM apmaTypbl;

K - 4na apmaTtypHbIX KaHaTOB.

ApMmaTypHble KaHaTbl NOAPA3AENAOTCA Ha:

K7, n3rotoBsieHHbIE€ U3 KPYTrA0OM rnagKkon npoBO/IOKK;

K7T, U3rotoBneHHble 13 NPOBOIOKM Nepnoamnyeckoro npodpuns;

K70, nnactnyeckn obxkatble, U3roTOB/IEHHbIE U3 [/1aAKOM MNPOBOJIOKMU.

Knaccbl apmatypbl MO MNPOYHOCTM HA pPaCTAKEHME OTBEYAKT rapPaHTUPOBAHHOMY 3HAYeHUIO
npeaena TeKy4yectu, pU3NYECKoro Uamn ycNoBHOMo (PaBHOMO 3HAYEHUIO HaNpPAXKEHWUN, COOTBETCTBYHOLLNX
OCTaTOYHOMY OTHOCUTEeNbHOMY yanuHeHuto 0,1% wnm 0,2%), ¢ obecneyeHHoCTbio He MmeHee 0,95,
onpeaensaemomy no COOTBETCTBYIOLWMM CTaHOAPTaM.

Kpome Toro, B HE06X0AMMbIX CNly4asx K apmaType NpeabaBaaioT TpeboBaHMA NO AONONAHUTENbHbIM
MoKasaTensim KayecTBa: CBApPMBAEMOCTb, MIACTUYHOCTb, X/J1a40CTOMKOCTb, KOPPO3MOHHYIO CTOMKOCT,
XapaKTEPUCTMKK cLenneHus ¢ 6eToHom u ap.

6.2.4. ina KenesobeTOHHbIX KOHCTPYKUWUI 6e3 npeaBapuTeNbHOro Hanps:KeHua apmaTtypbl B
KauyecTBe YCTaHaB/AMBAEMOM MO pacyeTy apmaTypbl cleayeT NPeMMyLLECTBEHHO NMPUMEHATb apMaTypy

nepuoaunyeckoro npoouns knaccos A400, A500 n A600, a TakkKe apmaTtypy Knaccos B500 u BpSOO B
CBapHbIX CeTKax W Kapkacax. MMpn 0BOCHOBAHUM 3IKOHOMMYECKOWN LLeNecoobpasHOCTU [OnycKaeTca
NPUMEHATb apMaTypy 6onee BbICOKUX KNacCoB.

[na nonepeyHoro M KOCBEHHOIO APMUPOBAHUA CeayeT NPEUMYLLECTBEHHO NPUMEHATL FNALKYHO
apmatypy Knacca A240 s ctanm mapok Ct3cn n Ct3nc (C KaTeropuamm HOPMMUPYEMbIX NoKasaTenen He

Huxe 2 no FOCT 535), a Tak:Ke apmaTtypy nepuogmyeckoro npodpuns knaccos A400, A500, B500 u BpSOO

[na npeaBapuTeNbHO HAMPAMKEHHbIX Kene3006eTOHHbIX KOHCTPYKLMIA ceayeT npeaycmaTpuBaTh:

B KQYecTBe HanpAraemon apmatypbl:

ropAYekaTaHyl0 M TePMOMEXAaHUYECKN YNPOYHEHHYIO nepuogmyeckoro npodunaa knaccos A600,
A800 n A1000;

XonoAHo4ebOpPMUPOBAHHYO NEpMoANYECcKOro NPoduasa Kaccos oT Bp1200 0o Bp1600;
KaHaTHylo 7-npoBosoyHyto (K7) knaccos K1400, K1500, K1600, K1700;

B KayecTBe HeHanpAraemom apmaTypbil:

ropAYeKkaTaHylo rnagkyro kKnacca A240;

ropsyeKaTaHylto, TEPMOMEXAHNYECKM YNPOYHEHHYIO n xonoaHonebopMUpPOBaHHYHO

nepuoguyeckoro npoduna knaccos A400, A500, A600, B500 n BpSOO .

6.2.5. Mpu BbIOOpPE BMAA M MAPOK CTaAM ANA apPMaTypbl, YCTAHABAMBAEMOW MO PacyeTy, a TaKkKe
NPOKATHbIX CTanen Ana 3aKNafHbIX AeTaneln cneayet yuntbiBaTb TemnepaTypHble YCA0BMUA IKCNAyaTauum
KOHCTPYKLMIA W XapaKTep UX HarpyKeHus.

B KOHCTPYKLMAX, 3SKCNAyaTUPYEMbIX NPW CTAaTUYECKOW (M KBa3UCTAaTUYECKOW) Harpyske B
OTan/MBaeMbIX 34aHUAX, a TaKXKe Ha OTKPbITOM BO34yxe U B HEOTAN/IMBAEMbIX 34aHUAX NPU PACcYETHOM
TemnepaTtype MUHyc 40 °C 1 Bbile MOXKET ObITb NPUMEHEHA apMaTypa BCEX BblLLeyKa3aHHbIX KNaccoB, 3a
UCKAtoYeHnem apmaTypbl Knacca A400 u3 ctanm mapku 35IC, knacca A240 us ctanm mapkm Ct3Kn,
npUMeHaeMbIX Npu pacyeTHoM TemnepaType muHyc 30 °C v Bbiwe.

Mpw pacyeTHOM TemnepaType HU¥Ke MUHyC 55 °C pekomeHayeTcAa MCNoAb30BaTb apMaTypy Knacca
Ac500C no [1] n A600 13 ctann mapku 20 2COBA.

Mpu Apyrnx yCAOBMAX SKCNAYaTaLLMKU KAAaCcC apMaTypbl U MApPKY CTanu NPUHMMALOT MO cneuyanbHbIM
YKa3aHUAM.

Mpn NPOEKTUPOBaHMM 30HbI Nepenayn NPeaBapPUTENbHOMO HANPAXKEHUA, aHKEPOBKM apmaTypbl B
6eToHe U coegMHEHUI apmaTypbl BHAX/IeCTKy (6e3 CBapKM) cneayeT yunTbiBaTb XapaKTep NMOBEPXHOCTU
apmatypbl (TOCT P 52544, [3]).

Mpwn NPOEKTUPOBAHUKN CBAPHbIX COEAMHEHUI apMaTypbl ChefyeT yunTbiBaTb cnocob N3roToBaeHuUA



apmartypbl (TOCT 14098, [2]).

6.2.6. [N MOHTaXKHbIX (MOABEMHbIX) NETENb 3/IEMEHTOB COOPHBIX KeNe306eTOHHbIX U BETOHHbIX
KOHCTPYKLMI cneayeT NpUMeEHATb ropAYeKkaTaHyo apmMmaTypHYyto cTanb Knacca A240 mapok Ct3cn mn Ct3nc
(c KaTeropusamm HopmUpyemblx NOKasaTenen He HUKe 2 no FOCT 535).

B cniydae ecnm MOHTAXK KOHCTPYKLUMIA BO3MOXKEH NPU PAacYETHOM 3UMHEN TeMNepaType HUKE MUHYC
40 °C, pnA MOHTAXKHbIX NeTe/lb HEe AOMYCKAETCA NPUMEHATL CTasb Mapku CT3nc.

6.2.7. OCHOBHOM MPOYHOCTHOM XapPaKTEPUCTUKOW apmaTypbl ABAAETCA HOPMATMBHOE 3HAYeHue

COMpOTUBNEHUNA PACTAXKEHUIO Rs,n , IPUHNMaemMOoe B 3aBUCUMOCTU OT KJ1aCCa apmMmaTypbl No Ta6nv1u,e 6.13.

Tabnuua 6.13

Knacc HoMyHaJIb HEIM HopMaTHBHEIE 3HAUYEHMUS COIPOTUBJIEHUS pPaCTIXESHUIO
apMaType |OMaMeTp apMaTypPH, R M pacCuyeTHEE 3HaueHMA CONPOTUBIIEHUA
MM s,n
PaCTAXEHMIO IOJIS IPEeneJIbHEIX COCTOSHUM BTOPOM
rpynnel R , Mlla
S, ser

A240 6 - 40 240

A400 6 - 40 400

A500 10 - 40 500

A600 10 - 40 600

A800 10 - 32 800

A1000 10 - 32 1000

B500 3 - 16 500

B 500 3 -5 500

b

B 1200 8 1200

b

B 1300 7 1300

b

B 1400 4; 5; 6 1400

b

B 1500 3 1500

p

B 1600 3 -5 1600

b

K1400 15 1400

K1500 6 - 18 1500

K1600 6; 9; 11; 12; 15 1600

K1700 6 - 9 1700




6.2.8. PacyeTHble 3HaYeHMA CONPOTUBAEHUA apMaTYPbl PACTANKEHWIO R, onpegenstoT no popmyne

R — s,n
6.10
oy (6.10)

roe Vs - KoaddOUUMEHT HaZleXKHOCTU MO apmaType, NPUHMMaEMblit paBHbIM 1,15 Ans npeaesbHbIX
CoCTOAHMIA NnepBoi rpynnbl 1 1,0 - gna npeaenbHbIX COCTOAHMIA BTOPOW rpynnbl.

PacyeTHble 3HAYEHUs COMPOTUBNEHUSA apMaTypbl PACTAXKEHMUIO R, npuBegeHbl (C OKpyrneHnem)
ANA NpegenbHbIX COCTOAHWI NepBoit rpynnbl B Tabauue 6.14, BTopoit rpynnbl - B Tabavue 6.13. Mpu atom

3HaYyeHusA Rs,n ONA npefenibHblX COCTOSHWA MNepBOi TPynmnbl NPUHATbI PaBHbIMM  HaMMEHbLIWM
KOHTPOIMPYEMbIM 3HAYE€HMAM NO COOTBETCTBYIOLLMM CTaHAAPTAM.

Tabnunua 6.14

Kiiacc apmatType 3HaUEeHMsa PAaCUYeTHOTO COIPOTUMBIIEHUS apMaTypH
OJi NpPenesyibHBIX COCTOSHMM [epBOM I'pynne, Mlla
pacTtaxeHuo R cxaTmio R
S sc

A240 210 210
A400 350 350
A500 435 435 (400)
A600 520 470 (400)
A800 695 500 (400)
A1000 870 500 (400)
B500 435 415 (380)
B 500 415 390 (360)
b
B 1200 1050 500 (400)
b
B 1300 1130 500 (400)
p
B 1400 1215 500 (400)
b
B 1500 1300 500 (400)
b
B 1600 1390 500 (400)
b
K1400 1215 500 (400)
K1500 1300 500 (400)
K1600 1390 500 (400)
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3Ha4yeHuA pac4eTHOro conpoTnuBNEHNA apMaTypbl CXKaTUIO Rsc NMPUHUMAOT PaBHbIMU PaCHETHbIM 3HAYE€HUAM COMPOTUBIEHNA aPMATYPbl PACTAXKEHUIO Rs,

HO He 6onee 3HaYeHM, oTBeYatoWNX AedopMaLMAM YKOPOUYEHMA BETOHA, OKPYKAIOLLENO CXKATYI0 apMaTypy: NPU KPaTKOBPEMEHHOM AeNCTBUN HArpy3Ku - He bonee
400 MnNa, npu gAMTenbHOM AENCTBMM Harpysku - He 6bonee 500 MMNa.
Ona apmatypbl Knaccos B500 1 A600 rpaHMYHble 3HAaYEHUA COMPOTMBIEHUA CXHATUIO MPUHUMAIOTCA C MOHMMKaOWMM KoadduumeHTom ycnosuin paboTtbl.

PacueTHble 3HauyeHunA Rsc npueeaeHbl B Tabanue 6.14.

6.2.9. B HEObXOAMMBIX CAyYasX pacyeTHble 3HaYeHWs MPOYHOCTHLIX XapaKTEPUCTMK apMaTypbl YMHOXalT Ha KoabduumeHTbl ycnosuin pabotbl /s,
yuuTbiBatoWwMe ocobeHHOCTU paboTbl apMaTypPbl B KOHCTPYKLUMU.

PacuyeTHble 3HaYeHMA RSW Ansa apmatypbl Knaccos A240 - A500, B500 npusegeHbl B Tabnuue 6.15.

Knacc apmatypbl

PacyeTHble 3HaYeHNA CONPOTMBAEHMA NOMNEePeYHON apmaTypbl (XOMYTOB U
OTOMHYTbIX CTEPKHE) PAaCTAKEHUIO ANA NPeaesbHbIX COCTOAHUIA NepBoi

rpynnobl, MMa
A240 170
A400 280
A500 300
B500 300

[Ona nonepeyHoM apmaTypbl BCEX K/1aCCOB PacYeTHble 3HAYEHUSA CONPOTUBNEHUA st cneayet NnpuHMMaThL He 6onee 300 MMa.

6.2.10. OCHOBHbIMM AedOPMALNOHHBIMWN XapPaKTEPUCTUKAMM apMaTypbl ABNAIOTCA 3HAYEHUSA:

OTHOCUTENIbHbIX p,ed)opmau,mﬁ YONNHEHUA apMaTypPbl 850 npn A0CTXKEHUN HANPAXEHUAMU PACHETHOIO CONPOTUBNIEHUA Rs;

MOZYNA YNPYrocTy apmatypbl E, .

6.2.11. 3HaueHMa OTHOCUTENbHBIX AedopmaLnii apmaTypbl €59 NPUHMMAIOT PaBHbIMM:
ANA apMaTypbl ¢ PU3MYECKUM NpeaesioM TEKyYecTU

Tabnunua 6.15



Es0 = E_‘ (6.11)

A9 apMaTypbl C YCI0BHbIM NPeaesiom TEKyYecTu

RS
fo=g * 0,002 (617

S

6.2.12. 3Ha4yeHMnA moayna ynpyroct apmatypbl Es NPUHMMAIOT OAMHAKOBbLIMU NMPU PACTAXKEHMUN U CKATUM U PABHBIMU:
5
Es =1,95-10" MIIa . ONs apmaTypHbix KaHaToB (K);

5
Es =2,0-10" MIla . AN ocTanbHOM apmatypsl (A v B).
6.2.13. Anarpammsbl coctosiHUa (aedopmMMpoBaHUS) apMaTypbl UCNOb3YIOT NPU pacyeTe Kene3obeTOHHbIX 3/1eMEHTOB NO HennHelHon aedopmaLMoHHOM

Moaenu.
Mpw pacyeTe }ene3obeToHHbIX 31EMEHTOB Mo HeAMHelHOW AedopMaLMOHHON MOAEeNIN B KayecTBe pacyeTHOM AnarpaMmmbl cocTosHMA (AedpopmmnpoBaHma)

apmatypbl, ycTaHaBAMBaloLLEN CBA3b Mexay HanpsxeHuamm Os u oTHocuTeNbHbIMK AedopMaumammn €s apmaTtypbl, NPUHUMAIOT YNPOLLEHHbIE AMarpaMMbl Mo
MYy anarpamm MpaHatna gna apmaTypbl ¢ GM3MYecKum npegenom Tekydectn knaccos A240 - A500, B500 gByxnnHenHyto auarpammy (pucyHok 6.2, a), a gns

apMaTypbl C YC/I0BHbIM nNpeaenom Tekyvyectn Knaccos A600 - A1000, Bp1200 - Bplsoo, K1400, K1500 n K1600 - TpexnuHelHyo (p1cyHoK 6.2, 6), 6e3 yyeTa
YNPOYHEHMUA 33 NNOLLALKON TEKYYECTH.



a Oy

Oy =02 R5

j arctgEs Es
Es0) €s2
[¢] Os
)
T2 = ])].RS
Os6 = R
sl = 0,9 Ry
arctgEy Ex
€52

€51 Ex0



a - ABYX/MHeNHan agnarpamma; 6 - TpexanHeHas guarpamma
PUCyHOK 6.2. [lnarpammbl COCTOAHMA PACTAHYTOM apmaTypbl

[narpammbl COCTOAHMA apMaTypbl MPU PaCTANKEHUM M CHATUM NPUHUMAIOT OAMHAKOBLIMM, C
YYETOM HOPMMPYEMBIX PACYETHBIX COMPOTUBAEHMI aPMATYPbl PACTAKEHMUIO U CHKATUIO.

Jonyckaetca B KayecTBe pacyeTHbIX [AuMarpamm  COCTOAHMA  apmaTypbl  MCMO/b30BaTb
KPUBONUHEWHbIE  pacyeTHble  AuMarpaMmbl,  annpokcumupylowme  dGakTUYeckMe  Auarpammsl
aepopmMmnpoBaHmMA apmaTypbl.

6.2.14. HanpsasxkeHua B apmatype Os cornacHo ABYXAMHENHON AnMarpamme COCTOAHMA apMaTypbl

onpeaensaoT B 3aBUCMMOCTU OT OTHOCUTENbHbIX Aedopmaumin €5 no popmynam:
npn 0< & <&

Os =&+ Es} (6.13)
npu 550 < gs < gsz
o, =R, (6.14)

3HayeHus €y, Es " Rs NPUHMMALOT cornacHo 6.2.11, 6.2.12 1 6.2.8. 3HauyeHMA OTHOCUTEIbHOM

pedopmaumn €52 npuHUMmaloT pasHbimu 0,025.
Jonyckaetca npu CcOOTBETCTBYIOLWEM OOOCHOBAHUM MNPUHMMATb BEAUYUHY OTHOCUTENLHOWM

pepopmaumn €5, meHee mam 6onee 3HadeHusa 0,025 B 3aBUCMMOCTM OT MapKu CcTaau, Tvna
aPMUPOBAHUSA, KPUTEPUA HAZAEIKHOCTU KOHCTPYKLUUM U ApYTrMxX GaKTOpPOB.

6.2.15. HanpsasxeHua B apmatype O cornacHo TpexsMHenHoW gnmarpamme COCTOAHMA apmaTypbl

onpeaensaoT B 3aBUCMMOCTU OT OTHOCUTENbHbIX Aedopmaumint €5 no popmynam:
npn 0 <& <&

Os =&+ Es} (6.15)
npu gsl < gs < ‘952

O-Sl

o =11- . &, — &y +O'sl 'RSSLIRS.(6.16)

s
Rs Es0 ~ &y

3HayeHus €y, Es 7 Rs NPUHMMALOT cornacHo 6.2.11, 6.2.12 n 6.2.8.

3Ha4yeHuA Hal'lpﬂ)i-(EHMﬁ Gsl NMPUHNMAIOT PaBHbIMU 099R5, a Hal'lpﬂ)KeHMﬁ 0-52 - paBHO 191R5 .

0,9R,

3HayeHMA OTHOCUTENbHbIX AedopmaLinit 831 NMPUHUMAOT PaBHbIMU , @ Aepopmaunii ‘952 -
E
S

pasHbimu 0,015.

MNpumeHeHne Ha obsA3aTenbHOM OcHoOBe pasgena 7 obecneunBaeT cobntogeHwe TpeboBaHWUM
depepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHUYECKMA pernameHT o 6e30MacHOCTM 34aHUIA U



coopykeHuin" (MoctaHoBneHue MNpasuTtenbctea PP o1 26.12.2014 N 1521).

7. BeTOHHble KOHCTPYKLUMHK

KOHCTPYKLMM paccmaTpuBatoT Kak OETOHHble, ecin MX MPOYHOCTb obecneyeHa O4HUM TONbKO
6eTOHOM.

BeTOHHble 3/1eMEHTbI MPUMEHSAIOT:

a) NpenMyLL,EeCTBEHHO Ha CKaTWe MPU PaCcrnooKEeHUN NPOAOALHONM CHMUMAIOLWEN CUAbI B Npeaenax
NnonepeyvyHoro CeYeHMa 31eMeHTa;

6) B OTAENbHbIX Cy4YaAX B KOHCTPYKLMAX, paboTaloLLMX Ha CxKaTUE NPU PACNONOKEHUM NPOA0AbHON
CKMMAlOWeEN cuibl 3a npegenamu MonepevyHoro CevyeHuA 3/1eMeHTa, a TaKKe B M3rmbaembix
KOHCTPYKLMAX, KOTAa UX paspyLleHne He NpeacTaBaAAeT HeNnocpeaCcTBEHHON ONACHOCTU ANA XKU3HW Atogei
N COXpaHHOCTM 0bopypoBaHuA.

KOHCTpYKUMM C apmaTypoi, naowasb Ce4eHUA KOTOPOM MeHblle MUHUMANIbHO AOMYCTUMOM Mo
KOHCTPYKTUBHbIM TpeboBaHuam 10.3, paccmaTpuMBatoT Kak beToHHbIe.

7.1. PacyeT 6ETOHHbIX 3/1IEMEHTOB MO MNPOYHOCTH

7.1.1. BeTOHHbIe 3/1eMeHTbI PaCcCYMUTLIBAIOT MO MPOYHOCTM Ha AeUCTBME MPOAO/bHBIX CUMAOLLMX
CUA, U3rMBALOLLNX MOMEHTOB M MOMEPEYHbIX CUJI, @ TaKXKe Ha MeCTHOe CXKaTue.

7.1.2. PacyeT No NpoYHOCTM BETOHHbIX 3N1EMEHTOB NPU AENCTBUM NPOAOALHOM CHUMAIOLWEN CUNbI
(BHELLEHTPEeHHOE CXKaTue) U n3rnbatoLwero MoOMeHTa caesyeT NPonU3BOAMUTL 417 CEYEHNIN, HOPMAsIbHbIX K
NX NPOAO0LHOM OCM.

PacyeT 6eTOHHbIX 3/1eMEHTOB MPOM3BOAAT HA OCHOBE HeNuMHenHon aedopmaLMoOHHOW mopenu
cornacHo 8.1.20 - 8.1.30, NpUHMMAn B PACYETHbIX 3aBUCMMOCTAX MoWanb apMaTypbl PaBHOM HyAIO.
[onycKaeTca pacyeT 6eTOHHbIX 3/1eMEHTOB NPAMOYTIOJIbHOFO Y TAaBPOBOrO CEYEHUI NPU AeACTBUN YCUANIA
B NJIOCKOCTM CUMMETPUM HOPMAJIbHOTO CEeYEeHMA NPOU3BOANTL MO NpeaebHbIM YCUANAM coracHo 7.1.7
-7.1.12.

7.1.3. BETOHHbIE 3/1IEMEHTbI B 3aBUCUMOCTU OT YCI0BUIA UX PaboTbl 1 TpeboBaHUIA, NPeabaBAAEMbIX
K HWUM, PaccymMTbIBAOT NO MNpefenbHbiMm ycuamam 6e3 yyeta UM C Y4ETOM CONpoTMBNAEHMA 6eToHa
PaCTAHYTOM 30HbI.

bes yyeta conpoTuBneHusa 6eToHa pacTAHYTOW 30HbI (pUCyHOK 7.1) npousBoasT pacyet
BHELLEHTPEHHO CXaTblX 3/IEMEHTOB NPM PACMOJIOXKEHUM NPOLOJIbHON CHMMAIOLWLEN CUIbl B Npeaenax
nonepeyYyHoro ce4eHma snemMeHTa, NPUHMMARA, YTO JOCTUNKEHME NPEeLEeNbHOMO COCTOAHMA XapaKTepumayeTca
pa3spyleHnem cxkatoro 6etoHa. ConpotueaeHme HeToHa CXKATUIO NPU pacveTe Mo NpeaenbHbIM YCUANAM

YCNOBHO MPEACTaBAAIT HaNPAXeHUAMU, PaBHbIMU Rb, paBHOMEPHO pacnpegeneHHbIMU Mo YacTu
CXaToW 30HbI (YC/IOBHOWM CXATOW 30HbI) C LEHTPOM TSAXKECTW, COBMNAAAlOWMUM C TOYKOW MPUJIONKEHUS
npogonbHon cuabl (7.1.9).
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PucyHOK 7.1. Cxema ycuAnii 1 antopa HanpaXKeHU B CEYEHMUM,
HOPMasIbHOM K NPOAOAbHON OCY BHELLEHTPEHHO CXKaToro
6ETOHHOrO 3/1eMeHTa, PacCYMTLIBAEMOrO N0 NPOYHOCTU
6e3 yyeTa conpoTMBAEHMA BETOHA PACTAHYTOM 30HbI

C yueTom conpoTmBAeHUss 6eTOHa PacTAHYTOM 30HbI (PUCYHOK 7.2) NpOM3BOAAT PacyeT 3/1IeMEHTOB,
paboTalowmx Ha cCXKatvMe MpuU  PacrosioKEHUU MPOAOJbHOM CHUMaOWeENn cuabl 3a npegenamu
NnonepeyYyHoro CeYeHms 31eMeHTa, U3rnbaemMbix 3/IEMEHTOB, a TaKKe 3/1IEMEHTOB, B KOTOPbIX HE ZOMyCKatoT
TPELIUHbI MO YCA0BUAM IKCNyaTaUuUM KOHCTPYKLUUIA. Mpy 3TOM Npu pacyeTe No npeaesbHbIM YyCUINSaM
NPUHMMALOT, YTO Npeae/ibHOe COCTOAHUE XapPaKTePU3YETCS SOCTUNKEHNEM NPEeLeNbHbIX yCuanii B 6eToHe
PacTAHYTOM 30HbI, onpeaensembiX B MNPeAnonoXeHnn ynpyro pabotbl 6etoHa (7.1.9, 7.1.10, 7.1.12).

A ht

Rbl b

PUcyHOK 7.2. Cxema yCMANI 1 3Mtopa HanpaXKeHUA B CEYEHMM,
HOPMasIbHOM K NPOA0AbHOM OCK M3rnbaemoro (BHeLEeHTPEHHO
C’KaToro) 6€TOHHOro 3/1eMEHTa, PacCYUTbIBAEMOrO MO NPOYHOCTU
C YYETOM CONPOTUBAEHUA BETOHA PACTAHYTOMN 30HbI

7.1.4. Pacyet no NPOYHOCTH 6ETOHHbIX 91eMEHTOB npu lCl,el\;ICTBl/ﬂ/‘I nonepeyvyHbIX CMa NPpon3BoaAT U3
ycnosua, Nno KOTOPoOMy Cymma COOTHOLLEHUI rnaBHOro pactarMalowlero HanpAaXeHna K pacy4eTHoOMmy

conpoTmnBaeHUO 6eToHa OoCeBOMY pPaCTAXKEHUIO R M TNaBHOINo CXMMaoWwero HanpAaxeHuna K
bt

mc
pac4eTHOMY COnNpoTUBAEHUIO 6eToHa 0CeBOMY CXKaTUO R He A0/1KHa NpeBbiWwaTb 1,0.
b

7.1.5. PacyeT no nNpoYHOCTM GETOHHbIX 3/1IeMEHTOB Ha AENCTBME MECTHOM Harpysku (mectHoe
cKaTue) Npon3BOASAT COrNacHo yKkasaHmam 8.1.43 - 8.1.45.

7.1.6. B BETOHHbIX 3/71eMeHTax B C/ay4yasx, yKasaHHbIXx B 10.3.7, Heobxoaumo npeaycmaTpmsaTth
KOHCTPYKTUBHYIO apMmaTypy.

PacuyeT BHELLEHTPEHHO CKaTbIX 6ETOHHbIX 31EMEHTOB
no npeaeabHbIM YCUINAM

7.1.7. Mpn pacyeTe NO MNPOYHOCTM BHELEHTPEHHO CXKaTbiX OETOHHbIX 3/IEMEHTOB Ha AeWcTBUue

CXKUMAIOLLLe NPOAONLHONM CUAbI CNefyeT YUUTbIBaTb CyYaiiHbIi aKkcueHTpucuTeT €, , npuHumaemsiit He
MeHee:
1/600 OMHbI 3N1eMeHTa MU PacCTOAHUA MEXKAY €ro CeHYEeHUAMM, 3aKPErIeHHbIMM OT CMELLEHUS;



1/30 BbICOTbI CEYEHUSR;
10 mm.
Ona 3nemeHTOB CTAaTUYECKM HEONpeae/IMMbIX KOHCTPYKUMIA 3HA4YeHMe 3IKCLEeHTpUcUTeTa

I'IpO,CI,OfIbHOVI ChNibl OTHOCUTENIBHO UEHTPA TAXKECTU NpuBegeHHOro ceyeHuA eo NMPUHUMAKOT PaBHbIM
3Ha4YeHUI0 3KCUEHTPUCUTETA, NONNYHYEHHOTO U3 CTaTUYECKOro pac4yeTta, HO He MeHee ea .

[INA 3N1eMEeHTOB CTaTUYEeCKM ONpPeaenMMbIX KOHCTPYKLMI SKcLeHTpucKTeT €9 npuHUMaloT paBHbIM
CYMMe 3KCLLEHTPUCUTETOB - U3 CTaTUYECKOro pacyeTa KOHCTPYKLMIA U CayvanHoro.

I0
7.1.8. Mpn rMBKOCTU 371EeMEHTOB —->14 HEeo6X0AMMO YYWUTbIBATb BAWUAHWE HA WX HECYLLYH

CNOCOBHOCTb NPOTrMBOB NyTEM YMHOXKEHMA 3HaueHuit € Ha koadduumeHT 77, onpeaensemblit CornacHo
7.1.11.

7.1.9. PacyeT BHeEUEHTPEHHO C)KaTbiX DETOHHbIX 3/IEMEHTOB MPW PACMONOXKEHUN MNPOAObHOMN
CKMMaALOLLEN cubl B Npegenax nonepeyHoro ce4eHmsa sneMeHTa NPon3BOAAT U3 YCNOBUA

N<R,-A, 7.1

rae N - geicTBytoLLan NPOA0/IbHAA CUNa;

Ab - NAolLaab CXKaTol 30HbI 6eToHa, onpeaensemas U3 yC/1I0BUSA, UTO ee LIeHTP TAXKEeCTU coBnajaeT
C TOYKOW NpunoxeHna npoaonbHon cuabl N (c yuetom npornba).
[ns anemeHTOB NPAMOYIro/IbHOrO CeYEHUSA

2.e. -
A, =b-h- 1—T°77 (7.2)

[onyckaetca pacyeT BHELEHTPEHHO CKaTblX 3/IEMEHTOB MPAMOYrO/bHOIO CEYEHUs Mpu

SKCLLEHTpUCHTETE NPOAONLHOM cubl € = h/30 , 1, <20h NPOU3BOAMUTL U3 YCNOBUA
N Sq)-Rb-A’(lg)

rae A - naowaab NonepeyHoro Ce4eHUA 3N1eMeHTa;

. KO3pPMUMEHT, NPUHUMAEMbIA MNPU ANUTENbHOM AEUCTBUM Harpysku no tabnavue 7.1 B

IO

3aBUCUMOCTU OT TMBKOCTU h 3/1eMeHTa, NpPn KpaTKoOBpeMEHHOM ﬂ,eﬁCTBMVI HArpy3km 3Ha4YeHuA ¢

onpeaenatoT no anHeiHomy 3akoHy, npuaumas @ = 0,9 npy FO =10 , ¢ =0,85 npu FO =20,

IO - PacCy4eTHAaA OJ/INHa 31IEMEHTA, onpegenaemasn Kak anA Kene3obeTOHHbIX 31eMEHTOB.



l,/h

10

15

20

0,92

0,9

0,8

0,6

Tabnnua 7.1



BHeueHTPeHHO cxKaTble 6eTOHHbIE 3/1eMEHTbI, B KOTOPbIX NOAB/AEHNE TPELMH He AOMNycKaeTcsa no
YCA0BMAM 3KCMNAyaTauum, HE3aBMCMMO OT pacyeTta M3 ycnosus (7.1) AoNKHbI 6biTb NPOBEPEHbI C YYETOM
CONnpoTMBAEHUA BEeTOHA PACTAHYTOM 30HbI U3 YCNOBUSA

\ Ry A

A

(7.4)

A
T'eo'U'Yt_l

[Nna aneMeHTOB NPAMOYro/IbHOro ceveHus ycnosme (7.4) umeeT BUA

. Rybh

B 690'77_1 .(7.5)
h

B dopmynax (7.4) n (7.5):
A - nnowaab nonepeyHoro ceyeHns GETOHHOro 3/1eMeHTa;
| - MOMEHT MHepunn ceyeHna 6ETOHHOTO 3/1IEMEHTA OTHOCUTE/IbHO Ero LLEHTPa TAXKECTH;

yt - PaCCTOAHUE OT UEHTPA TAXKECTU CEYEHUNA d/1E€MEHTA A0 Hanbonee PaCTAHYTOro BOJ1I0OKHa,

17 - ko3 drLmeHT, onpesennemblii COrnacHo ykasavuam 7.1.11.
7.1.10. PacyeT BHELLEHTPEHHO CXaTbiX BETOHHbLIX 3/1eMEHTOB MPU PACMONOXKEHUU NPOLONLHOMN
CKMUMaIOLLLEN CUbl 33 NPeaenamm NonepeyHoro ce4eHus aiemeHTa NPon3BoaAT U3 ycnosuii (7.4) u (7.5).

7.1.11. 3naueHue koadpduumenta 1, yuuTbiBalowero BavsHMe npormba Ha  3HaueHMe

SKCLeHTPUCUTETa NPoaonbHOI cunbl €, onpegensior no popmyne

1
T=7™N

1— , (7.6)

rae Ncr - YCNOBHAaA KpUTnU4eCkana cnuna, onpeagenaeman no d)opmyne

7*-D
Ncr :I—z, (7.7)

0

raoe D - JKecTKOCTb 3/1eMeHTa B NpefesibHOW Mo MPOYHOCTU CTaauW, onpenensemas Kak ans
KenesobeToHHbIX 31eMeHTOB, HO 6e3 yyeTa apmaTypsl, cornacHo 8.1.15.

Pacuet nsrnbaembix 6ETOHHbIX 31€MEHTOB MO npegenbHbIM YCUITNUAM

7.1.12. PacyeT nsrmbaembix OETOHHbIX 3/IEMEHTOB C/eAYET NPOU3BOANTb U3 YCOBUS
M <My, (7.8

roe M - n3rnbaroLLmnini MOMEHT OT BHELLHEN Harpy3Ku;
M - npeaenbHbl N3rnbatoLwmii MOMEHT, KOTOPbIA MOKET BbITb BOCNPUHAT CEYEHUEM 3/1IEMEHTA.

3nauere My, onpegenatoT no popmyne



My = Ry -W ,(7.9)

rae W - MOMEHT CONPOTUB/IEHNA CEYEHUA 31eMEHTa A8 KPaliHero pacTAHYTOro BO/IOKHa.
[na 3n1eMeHTOB NPAMOYro/IbHOrO ceveHums

b-h’
W=—
5 .(7.10)

MNpumeHeHne Ha ob6s3aTenbHOM OCHOBe pasgena 8 obecneumBaeT cobntogeHwe TpeboBaHUM
depepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHUYECKMA pernameHT o 6e30MacHOCTM 34aHUIA U
coopykeHui" (MoctaHoBneHue MpasuTenbctea PO o1 26.12.2014 N 1521).

8. }enes3obeToHHbIE KOHCTPYKUMK Be3 npeaBapuUTeibHOro
HanpAKeHUa apmarypbi

8.1. PacyeT 3/1eMeHTOB enie3006eTOHHbIX KOHCTPYKLNIA
no npeaenbHbIM COCTOSHUAM NEepPBOM rpynnbl

PacuyeT kene306eTOHHbIX 3/IEMEHTOB Mo MPOYHOCTH

*ene3obeToHHbIe 3/1eMEHTbI PACCUMTLIBAIOT MO NPOYHOCTU Ha AENCTBUE M3TMDAIOLLUX MOMEHTOB,
NPOAO/IbHbLIX CWUJI, MOMEPEYHbIX CUJI, KPYTALWMX MOMEHTOB M Ha MECTHOE AeiCTBME Harpysku (MecTHoe
cKaTue, NpoaaBaNBaAHUE).

PacyeTt no npoyHOCTN ene3obeToHHbIX 3/1IeMEHTOB Ha p,el‘;ICTBME
VI3FVI63POLLI,MX MOMEHTOB 1 NPOAO/IbHbIX CUN

Ob6wue nonoxeHua

8.1.1. PacyeT No NpoOYHOCTM KeNe30H6eTOHHbIX 3N1EMEHTOB NPU AEUCTBUM U3TMBAOLMX MOMEHTOB U
NPOAO/IbHBIX CUA (BHEUEHTPEHHOE CHKATMe WAW PaCTAXKEHWe) cnepyeT NPOU3BOAUTb A1A CEYEHUM,
HOPMaJIbHbIX K MX MPOAONbHOM OCH.

PacyeT No NPoOYHOCTU HOPMA/bHbIX CEYEHUI Kene306eTOHHbIX 3/1IeMEHTOB CaeayeT NPOn3BOANTb
Ha OCHOBE HeNuHeNHOoM aepopmaunoHHOM moaenn cornacHo 8.1.20 - 8.1.30.

JonycKaeTcs npon3BoAUTb pacyeT Ha OCHOBE Npeae/bHbIX YCUANN:

Kenes3obeToOHHbIX 31eMEHTOB NPAMOYro/IbHOro, TABPOBOTO M ABYTABPOBOrO CEYEHWNI C apMaTYPOWH,
Pacrno/IoKeHHOM Y NepneHaMKYNAPHbIX NIOCKOCTU U3rnba rpaHe anemeHTa, npu AencTBUN YCUAUA B
MIOCKOCTM CUMMETPUU HOPMa/IbHbIX CevyeHui cornacHo 8.1.4 - 8.1.16;

BHEL,EHTPEHHO CXKaTbIX 3/IEMEHTOB KPYI/IOr0 M KOJIbLLEBOTrO NOMEPEYHbIX CEYEHUN - MO YKAa3aHUAM
Mpwunoxenua [.

(8 pea. 3meHeHua N 2, yts. NMpukazom MuHcTpos Poccum ot 30.12.2015 N 981/np)

8.1.2. Npu pacyeTe BHELEHTPEHHO CXKATbIX 3/IEMEHTOB C/IeAyeT y4nUTbIBaTb BAMAHUE NporMba Ha ux
HecyLLyto cNocoBHOCTb, Kak NPaBUAO, MyTEM pacyeTa KOHCTPYKLMIA No AedOPMUPOBAHHOM CXEME.

JonycKkaeTca NpoM3BOAUTb PAacYeT KOHCTPYKUMIA NOo HeaedhopMMPOBAHHOM CXeME, YUUTbIBAA Npu

Io
rmbkocTm —>14 BAINSIHWE npormba snemeHTa Ha ero MPOYHOCTb MYyTEM YMHOMEHWA HayasibHOro
9KCLeHTpUcHTeTa €y Ha KoapdUuMeHT 77, onpeaensemblit cornacHo ykasaHmam 8.1.15.

8.1.3. [na Kenes3obeTOHHbIX 3/1EMEHTOB, Y KOTOpbIX NpeaenbHoe ycuame Mo MNPOYHOCTU
OKa3blBaeTCA MeHblue npeaenbHOro ycuavsa no obpasoBaHuto TpewwmH (nn. 8.2.8 - 8.2.14), nnowagb
CeYeHMA NPoLO/IbHOM PaCTAHYTON apMaTypbl AONXKHA ObITb YBE/IMYEHA MO CPAaBHEHUIO C Tpebyemoin n3

pacyeTa no NPoOo4YHOCTN HE MeHee YeM Ha 15%, nan onpeageneHa U3 pacyeta no NPoOYHOCTU Ha ,CI,EI\;ICTBME



npeaenbHoOro ycnama no o6pasoBaHmo TPpeLwMuH.

PacyeT no NpoYHOCTU HOPMAIbHbIX ceyeHunm
no npegenbHbim YCUNTUAM

8.1.4. MpepenbHblie ycuUAWUA B CEYEHWUU, HOPMANIbHOM K MPOJO/IbHOM OCM 3/1emeHTa, ciepyeT
onpeaensaTb UCXOAA U3 CAeAyIOLMX NPeanocbINoK:
conpoTuBaeHne 6eToHa PaCcTAKEHMIO MPUHUMAIOT PABHbIM HY/IO;

conpoTuBAeHNe BeToHa CKaTUIo NPeacTaBAAETCA HanpAXeHUAMU, PaBHbIMK Rb N paBHOMEPHO
pacnpeaeneHHbIMM NO CKaTol 30He 6eToHa;

nedopmaumm (HanpsaXKeHUA) B apmaTtype onpeaenstoT B 3aBUCMMOCTU OT BbICOTbl CKaTOM 30HbI
beToHa;

pacTArMBalolne HanpsXXeHWs B apmaTtype NPUHUMalOT He 6osee pacyeTHOro CONpPOTMBEHUSA

pPacTaXXeHuo Rs;
CKnmaruwme HanpAaXeHnAa B apmaTtype NpuHNMatoT He bonee pac4eTHOro conpoTnBaeHNA CXKaTUO

R

SC -
8.1.5. Pacyet no NMPOYHOCTN HOPMaAJIbHbIX ceyeHunm cneayetr npounssoauvTb B 3aBUCMMOCTU OT

X
COOTHOLUEHMA MeXay 3HayeHMEeM OTHOCUTENbHOM BbICOTbI CKATOM 30Hbl OeToHa g_h_’
0

onpeaensiemMbiMm U3 COOTBETCTBYIOLLMX YCIO0BUI pPaBHOBECUA, U 3HAYEHUEM FPAHNUYHON OTHOCUTENbHOM
BBICOTbI CKaTOM 30HbI SR , NPV KOTOPOM NpeaenbHoe COCTOAHME 31eMeHTa HacTynaeT 04HOBPEMEHHO C
AOCTUXEHMEM B PacTAHYTOM apMaType Hanpsa»KeHWA, PaBHOro pacieTHOMY COMPOTMBAEHMUIO R,.

8.1.6. 3HauveHune E«ER onpeaenstoT no popmysie

X 0,8
SN T e
0 1+57’9|,(8.1)
Ehy

rae Ssel - oTHOCUTeNbHaA AedOpPMaLMA PACTAHYTOM apMaTypbl NPU HANPAKEHUAX, PaBHBIX Rs ,

Rs
Esol = E_; (8.2)

€hy - OTHOCUTeNbHaa gAedopmauma CKaTOro 6GEeTOHa NPU  HanpPAXKEHWUAX, PaBHbIX Rb ,
NPUHUMAeMas B COOTBETCTBUM C yKasaHMAMM 6.1.20 Npu HENPOAOKUTENbHOM AENCTBUN HArPy3KHK.
(8 pea. MsmeHeHua N 2, yte. Mpukasom MuHctpos Poccun ot 30.12.2015 N 981/np)

Ons Taxkenoro 6etoHa knaccos B70 - B100 1 gnsa menkosepHuUcToro 6eToHa B uncantene Gopmynbl
(8.1) BmecTo 0,8 cneayet npuHumats 0,7.

8.1.7. MMpu pacyeTe BHELEHTPEHHO CXKATblX XKeNe3006eTOHHbIX 3/1eMEHTOB B HayalbHOM

SKCLLeHTPUCUTETE NPUIOKEHNUA NPOAOAbHON cunbl € cnepyeT yunTbiBaTb CAyYaliHbIN IKCLEHTPUCUTET

€., NPUHUMaEMbIi He MeHee:
1/600 ANVHbI 3N1eMeHTa MAN PACCTOAHUA MEXAY ero Ce4eHUAMM, 3aKpenieHHbIMU OT CMELLEHUSR;
1/30 BbICOTbI CEYEHUSR;
10 mm.
Ons  aNeMeHTOB CTAaTMYECKU HeoNnpeae/MMbIX KOHCTPYKLUMM 3HAYEHWEe 3IKCUEeHTpucuTeTa

I'IpO,CI,OI'IbHOﬁ Chibl OTHOCUTENIBHO UEHTPA TAXKECTU NMpunBegeHHOro ce4yeHuA eo NMPUHUMAKOT PaBHbIM



3Ha4YeHUI0 3KCUEHTPUCUTETA, NONNYHYEHHOTO U3 CTAaTUYECKOro pac4yeTta, HO He MeHee ea .

[INA 3N1eMEeHTOB CTaTUYEeCKM ONpPeaenMMbIX KOHCTPYKLMI SKcLeHTpucKTeT €9 npuHMMaloT paBHbIM
CYMMe 3KCLLEHTPUCUTETOB U3 CTaTUYECKOro pacyeTa KOHCTPYKLMIA M Cay4alHoro.

Pacuet n3rnbaembix 3/1eMEHTOB

8.1.8. PacyeT No NPOYHOCTM CevyeHU n3rnbaembix 31eMEHTOB NPOM3BOAAT U3 YC/I0BUA
M <My, 83)

roe M - n3rnbaroLmnini MOMEHT OT BHELLHEN HarpysKu;
M ult - NpeaenbHbIn U3rnbdatoLLUIA MOMEHT, KOTOPbIN MOXET ObITb BOCMIPUHAT CEYEHMEM 3/IEMEHTA.

8.1.9. 3HayeHune Mun AN N3rmbaemblx 3/1€EMEHTOB NPAMOYTFO/IbHOIo cevyeHua (pucyHok 8.1) npwu
¢= h_ < Cr onpeaenaoT no popmyne
0

My, =R, -b-x-(h,—0,5x)+ R - A -(ho—a’),(8_4)

MpY 3TOM BbICOTY C}aTOM 30HbI X ONpeaennoT no popmyne

8.1.10. 3HaueHue M ult 4NA U3rMbaembiX 3/IEMEHTOB, UMEIOLLMX MOJIKY B CKaTol 30He (TaBpoBble

X
=—X<
W OBYTaBpOBble ce4yeHus), npu 4 h o~ S onpeaensoT B 3aBUCMMOCTM OT MOJIOMKEHUA rPaHULbI
0

C)KaToM 30HbI:
a) ecnum rpaHMLA NPOXOAMUT B NoJIKe (pUCcyHOK 8.2, a), T.e. cobntogaeTcs ycnosme

Rs'Angb'b:‘ h:‘ +Rsc"¥,(8.6)

!
sHauenne M ult onpegenatoT no 8.1.9 Kak A41a NPAMOYIro/IbHOrO CeYEHUS LMPUHOM bf ;

6) ecnv rpaHnLa NpoxoauT B pebpe (pucyHok 8.2, 6), T.e. ycnosue (8.6) He cobntogaeTcs, 3HaYeHne

M ult onpegenatoT no popmyne
! ! ! ! !
My, =Ry -b-x-(h,—=0,5x)+R, (b} —=b)-h; -(h,—0,5-h; )+ R, - Al (h, —a’)  (5.7)
NP 3TOM BbICOTY C}KaToW 30HbI 6eTOHa X onpeaenstoT no popmyne

_ Rs'As_Rsc'Aé_Rb(b; _b)h;
- R,-b

X

.(8.8)
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PucyHOK 8.1. Cxema ycuMAni 1 antopa HanpsaKeHW B CEYEHUMU,
HOPMa/IbHOM K NPOA0/bHOM OCU M3rMbaemoro Kenes3obeToHHOro
3/1IEMEHTA, MPU ero pacyeTe Mo NPOYHOCTH

a 7

A4 ' A
. . by A
’ /] N

Ve _ BRI

PucyHoOK 8.2. MonoKeHWe rpaHuLbl CKATOW 30HbI B CEYEHUU
n3rnbaemoro KkenesobeToHHOro anemeHTa

b 7

—%,

hi'

g

43

]
8.1.11. 3HaueHue bf , BBOAUMOE B pacyeT, NPUHMMAIOT U3 YCIOBUA, YTO WMPUMHA CBECA NOJKK B
KaKaylo CTOPOHY OT pebpa A0/1xKHa 6biTh He 6osiee 1/6 nponeTa afiemeHTa 1 He bonee:

!
a) Npy HannuMmM nonepevHbix pebep Man npu hf >0,1h _ 1/2 pacctosHMA B CBETY MeXay
NpoAo/IbHbIMU pebpamu;
6) npu OTCYTCTBUM MOMNEPEYHbIX pebep (MM NpU PacCTOAHUAX MeKAY HUMKU BONbLIMX, Yem

! !
PacCTOAHMA MeXay NPOAOAbHbIMKU pebpamu) u hf <0,1h— 6hf ;
B) NPY KOHCO/bHbIX CBECAX MOJKM:
npu ht > 0,1h

no 0,05h <hj <0,1h



!
npn hf < O’OSh — CBE€CH He YUYMTHEIBAKT.
8.1.12. Mpw pacyeTe MO NPOYHOCTU U3rMBaeMbIX 31eMEHTOB PEKOMeEHAYeTcsa cobaaaTh ycaosme
X< &y ho.
B cnyyae, Korga no KOHCTPYKTUBHBIM COOBpaXKeHUAM UK U3 pacyeTa no npeaesbHbiM COCTOSHUAM
BTOPOW rpynnbl NA0LWAAb PACTAHYTOM apmaTypbl NPUHATA bonbLLel, Yem 3To TpebyeTcs ana cobaoaeHuns
ycnosua X < é:R : ho , BONYCKaeTcs npeaenbHbIn U3rnbatowmii MOMeHT M ult onpeaensaTb no popmysiam

(8.4) unw (8.7), NOACTaBNAA B HUX 3HAUEHUA BbICOTbI CXKATOM 30HbI X = é:R ’ ho.

8.1.13. MNpn cMMMEeTPUYHOM apMMPOBAHUN, KOTAA Rs A= Rsc ) Ag' , 3HaYeHue M ult onpeaenatoT
no popmyne

I\/Iult = Rs ) A% (ho _a’) .(8.9)

I — )
Ecnv BbluMcneHHan 6e3 yyeTa cxKaTol apmaTypbl (A = 0) BbICOTA C}KaTOM 30HbI X < 2a', B popmyny
X

5

(8.9) noacrasastoT BMecTO a' 3HaYeHMe

PacyeT BHeLLeHTPEHHO CXaTbIX 3/IeMeHTOB

8.1.14. Pac4yet no NMPOYHOCTN NPAMOYIOJZIbHbIX CceYeHuni BHELEHTPEHHO CXaTbIX 3/1EMEHTOB
npon3BoaAT U3 ycnosuA

N-e<R,-b-x(h,—0,5x)+R - A (h, -a') (s.10)

rge N - npoaosibHaAa chna oT BHeLlHew Harpys3ku;
€ - pacctoAHMe OT TOYKKU NpUunoxKeHuAa I'IpO,LI,OI'IbHOVI cunbl N A0 UEeHTpa TAXKECTU cevyeHwuA
paCTﬂHyTOVI MW HaMMeHee CXaTom (I'IpM MNONTHOCTbIO CXAaTOM cevyeHnn QHEMEHTa) apmaTypbl, paBHOe
'
0 , (8.11)

3pecb n. K03 DULMEHT, YUNTLIBAKOLINI BAMAHKE NPOAOAbHOrO M3rnba (npornba) snemeHTa Ha
€ro HecyLyto cnocobHOCTb U onpeaensaemsbiit coriacHo 8.1.15;

€ -no8.1.7.

BbICOTY C}KaTOM 30HbI X ONpesenstoT:

X
a) npwm ¢= h_ < é:R (pucyHok 8.3) no dopmyne
0

X_N+Rs'As_Rsc'A¥,
Rb'b ;(8.12)

X
6) npw ¢= h_ > SR no dopmyne
o



N+Rs'p§'t??_Rsc'p§,
R

X =
. .(8.13)
R be ZRA
ho (1 o §R)
/V' r
. Rh .

- Rh "111

4
et ——— R s¢ A \’ /
[ 4 L]

I

a
=
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g
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PucyHOK 8.3. Cxema ycuMAni 1 antopa HanpsaKeHWU B CEYEHMUM,
HOPMasIbHOM K NPOL0AbHON OCY BHELLEHTPEHHO CXKaToro
KenesobeToHHOro 3IeMeHTa, Npu pacyeTte
€ro rno NPoYHoOCTH

8.1.15. 3HayeHne KoapomumeHTa n npu pacyeTe KOHCTPYKLUIN No HeaedbOpMUPOBaAHHOM cxeme
onpeaenaoT no popmyne

, (8.14)

rae N - npoaosibHaA chna ot BHELLHeM Harpys3ku;

N - YC/I0BHan KpUTUYECKas Cuna, onpeaensemas no popmyne

7D
Ncr = |—2 (8.15)
0

3aecb D - »ecTKOCTb »Kene306eTOHHOro 3/eMeHTa B MpedenbHON Mo MPOYHOCTU CcTaguu,
onpeaensemas CornacHo ykasaHuam pacyerta no gedopmaumam;

Io - pacyeTHaA A4AMHA dNeMeHTa, onpegendaemasn cornacHo 8.1.17.
JonycKkaeTcs 3Ha4YeHune D onpeaenatb no popmyne

D =k,E,l +kE,I,

roe E, ) E, - MOZY/IM YNPYrocTu 6eToHa 1 apmaTypbl COOTBETCTBEHHO;



l, Iy - momenTsi MHepUMW naowagen ceyeHus 6eToHa M Bceill MPOAO/IbHOM apmaTypbl
COOTBETCTBEHHO OTHOCMTE/IbHO OCK, MNPOXOAALLEN Yepe3 LEHTP TAXKECTM MOMepeyHoro cevyeHus
3/1eMEHTa;

( __ 0I5
b 2L S) ’
¢ (0,3+3,)
ks =0,7.
=1+ Mll
D - k03P PUUMEHT, YUNTbIBAIOLLMI BAMAHUE ANUTENbHOCTU AEACTBUA HArpy3Ku ® = M+ HO
1
He 6onee 2.

3aeco M1 , M I1 - MOMEHTbl OTHOCUTE/IbHO LLEeHTPa Hanbonee PacTAHYTOro AN HAMMEHEE CHKATOTo
(Mpun ueNMKoMm CXKaTOM CeYEeHUMN) CTEPKHA COOTBETCTBEHHO OT AEMCTBMA NOJIHOMN HArpy3Ku 1 OT AelCcTBUS
NOCTOAHHbIX U AJIUTENbHbIX HArPy30K;

e
. 0
59 - OTHOCUTE/IbHOE 3HaYeHUe IKCLEHTPUCUTETA NPOA0TbHON CUJbI _h , TPUHUMaEeMoe He meHee
0,15 n He 6onee 1,5.

JonyckaeTca ymeHbluaTb 3HayeHne KoadoduumeHTa mc y4eTom pacnpeneneHma Msrndaromx
MOMEHTOB MO AJIMHE 3/IEMEHTa, XapakTepa ero AedopMUPOBaHMA U BAUAHUA NPOrMBOB Ha 3HaYeHUe
n3rnbaroLLero MOMeHTa B pacYeTHOM CEYEHUMN NYTEM pacyeTa KOHCTPYKUMKN KaK yNpyrom cMcTembl.

8.1.16. PacyeT nNo MNPOYHOCTU MPAMOYFO/IbHbIX CEYEHWN BHELEHTPEHHO CHKATbIX 3N1EMEHTOB C
apMaTypoi, pPaCroNOKEHHOW Yy TMPOTUBOMOOMKHbBIX B MJOCKOCTM M3rMba CTOPOH CeYyeHus, npu

o — -0
9KCUEHTpUCHUTETE NPOAO/ILHOUN CUNbI eo < 30 n rmbkoctm h Szo AONnyCKaeTca npounssoaunTb U3

ycnosus

N < Nult, (8.16)

roe Ny - npeaenbHoe 3HauyeHue MPOAO/bHOM CU/bl, KOTOPYID MOMKET BOCMPWHATL 3/IEMEHT,
onpeaensaemoe no hopmyne

Nult = (p(Rb A+ Rsc ) A%,tot). (8.17)

3aeck A - niowaab 6€TOHHOTO ceyeHus;

&,tot - naowagb Bcel npop,oanoﬁ apMmaTypbl B CEHEHUN S1E€MEHTAQ,

P - koahOUUMEHT, MPUHAMAEMbIA NPU ANUTENLHOM AEMCTBUM HArpy3ku no Tabnuue 8.1 B
3aBUCMMOCTU OT TMBKOCTU 3NEMEHTa; MPW KPaTKOBPEMEHHOM AENCTBUM HArpysku 3HaueHun &

onpeaenaoT no anHeiHomy 3akoHy, npuaumas @ = 0,9 npy FO =10 , ¢ =0,85 npu FO =20,



Knacc 6eTtoHa

@ npu |O/h, paBHOM

6 10 15 20

B20 - B55 0,92 0,9 0,83 0,7
B60 0,91 0,89 0,80 0,65
B8O 0,90 0,88 0,79 0,64

Tabnuua 8.1

8.1.17. PacuyeTHyo ANUHY Io BHELLEHTPEHHO CXaTOro 3/1eMeHTa ONpeaenatoT Kak AN 3/1eMEHTOB PaMHOM KOHCTPYKLMK C yyeTom ee AedpOopMUpPOBaHHOro
COCTOAHMA NPU Hanboiee HEeBbITOAHOM A/1A AAHHOTO 3/1IeMEHTa PACNOIOKEHUN HarPy3KM, MPMHMMan BO BHUMaHWe Heynpyrue gedopmaumnmn matepunanos n Hanamume
TPEeLWmH.

JonycKkaeTtca pacyeTHyo AAUHY IO 3/1EMEHTOB NOCTOAHHOIO NonepeyHOro ce4yeHMA No AAnHe I npu AEQCTBMM I'IpO[l,OJ'IbHOVI CUNbl NPUHUMATb paBHOﬁC

a) IOJsa DBJIEMEHTOB C WAapPHUPHEM OIMpPaHMeM Ha IBYyX KOHIIax - 1,01;
©) OJa BJIEMEHTOB C XEeCTKOM 3anesIkOoM (MCKJIYaplel NOBOPOT OIOPHOIO
CeueHMs) Ha OIOHOM KOHILIE M HeBaKPEeIlJIEeHHBEIM IPYyTMM KOHIIOM (KOHCOJIb) - 2,01;

B) IJIS BJIEMEHTOB C UWAPHUPHBEIM HEeCMEellaeMBIM ONMpaHMeM Ha OINHOM KOHIe, a Ha
OPYyTOM KOHIIE:

C XecTkoM (6es HOoBOpPOTa) 3aleJIKOM - 0,71;

C MNOHOATJMBOM (IONYyCKAKIEN OTPaHMUEHHE [IOBOPOT) 3alefIkoM - 0,91;

T) IOJIsS 3JIEMEHTOB C [OOATJIMBEIM WAPHUPHBEIM ONMPAHMEM (IOIYCKAIIMM
OTPaHMUEHHOE CMelleHMe OIOPHE) Ha OIHOM KOHIe, a Ha IPYyI'OM KOHIE:

C XecTkoM (6es3 HoBOpPOTa) 3aleJIKOou -1,51;
C NOIDATJAMBOM (C OTPaHMUYEHHEIM [NOBOPOTOM) 3aIeJIKoM - 2,01;
o) IJis SJIEMEHTOB C HeCMellaeMbBMM SBalesjikaMy Ha OBYX KOHIaX:

xecTkuMMy (6e3 moBopoTa) - 0,51;
IOOATAMUBEIMM (C OTPAHUUYEHHBIM [IOBOPOTOM) - 0,81;
€) IJia BJIeMeHTOB C OTPAaHMUYEHHO CMellaeMBIMM 3aleJiKaMM Ha IBYX KOHLAaX:
xecTkuMMu (6e3 moBopoTa) - 0,81;

NOOATIMBEIMM (C OTPAHMUYEHHEIM [IOBOPOTOM) - 1,21.



PacyeT LeHTpaNbHO PacTAHYTbIX 39/1IeMEHTOB

8.1.18. PacueT No NPOYHOCTM CEYEHUI LLEHTPANLHO PACTAHYTbIX 3/1EMEHTOB C/ieayeT NPOU3BOANTb
U3 ycnoBus

N <Ny, (8.18)

rae N - npoaonbHaA pacTArMBaKOLWLAA CUNA OT BHELLHUX HArpy3okK;
Nult - npegenbHoe 3Ha4yeHne FlpO,CI,OJ'IbHOﬁ CUbl, KOTOPOE MOXKET 6bITb BOCMPUHATO 31IEMEHTOM.

3nauenme cunbl Nyt onpeaensior no dopmyne
I\Iult = Rsc ’ A%,tot ,(8.19)

rae As,tot - naowadb cevyeHuna Bcel I'IpOﬂ,OJ'IbHOﬁ apmaTtypbl.

PacyeT BHeLEHTPEHHO PacTAHYTbIX 3/1eMEeHTOB
8.1.19. PacyeT No NPOYHOCTU MPAMOYrO/bHbIX CeYEeHUA BHELLEHTPEHHO PACTAHYTbIX 3/1eMEHTOB
cnepyeT NPOU3BOAUTL B 3aBUCMMOCTM OT NOJIONKEHWUA NPOA0IbHOM cuAbl N:

a) ecv NpodobHaa cuna N NpuaoXKeHa MeXKay PaBHOAENCTBYIOWMMM yCUANIA B apmaTtype S u S'
(pucyHoK 8.4, a) - U3 ycnosuii

N-e<M,;(8.20)
N-e'< ML;It, (8.21)

!
roe N-eyN-e - YCUAMA OT BHELUHUX HArpysoK;
!
My M, - npegenbHble YCUAWA, KOTOPble MOXKET BOCMPUHATL CEYEHMe.

!
Yeunma My u M, onpegenaoT no popmynam

Mult = Rs ) A‘; (hO _a,)} (8.22)

Mo =R -A(h —a'); (8.23)

6) ecan npoaobHaA Cuia N NPUAOXKeEHa 3a nNpeagenamum pacCtoaHnAa mexay paBHOAEﬁCTByDMMMM

ycunuin B apmatype S n S' (pucyHok 8.4, 6) - s ycnosus (8.20), onpeaenas npeaebHbli MOMEHT Mun
no popmyne

— ! ’
Mult = Rb 'b'X'(ho _O’SX)"' Rsc ) A%(ho —a ), (8.24)
NPV 3TOM BbICOTY CXKaTOM 30HbI X onpeaenstoT no popmyie

_RS'A‘S_RSC'ASI_N
X= R.-b .(8.25)
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a - MexXAay paBHOAENCTBYIOWMMMN YCUNUIA B apmaType Su S';
6 - 33 Npeaenamm paccTosHUIA MeXay PaBHOLENCTBYOWMMMU
ycunuin B apmatype Su S'

PucyHOK 8.4. Cxema yCuMANI 1 3Mtopa HanpsaXKeHW B CEYEHUM,

HOPMa/IbHOM K NPOA0/bHOM OCY BHELLEHTPEHHO PACTAHYTOro

KenesobeToHHOro 3/IeMeHTa, NPU pacyeTe ero No NPOYHOCTU
Npv NPUAOKEHUU NPOAOAbHOM cunbl N

Eciv nonyyeHHoe u3 pacyeTa no dopmyne (8.25) 3HauyeHune X > fR 'ho, B ¢opmyny (8.24)

noactasnatoT X = §R -h , rae é:R onpeaenatT COrnacHo ykasaHuam 8.1.6.

PacuyeT No NPOYHOCTN HOPMANbHbIX CEYEHUI
Ha OCHOBEe HeNMHeNHOW AepopMaLMOHHOM MoaeNn



8.1.20. Mpw pacyeTe No NPOYHOCTM ycunus n gedbopmaumnm B ce4eHMU, HOPpMaabHOM K NPOAO/IbHOM
OCM 3N1eMeHTa, onpeaenalT Ha OCHOBE He/IMHEWHON AedopMaUMOHHOM MOAEeNWU, UCMONb3yiolLen
YPaBHEHWNS PaBHOBECUA BHELIHUX CUN U BHYTPEHHUX YCUNIUIA B CEYEHUM SNIEMEHTA, a TaKXKe CieayoLnX
NONOXKEHUN:

pacnpegeneHue oTHoCUTEbHbIX Aedopmaumii 6eTOHA M apmaTypbl MO BbICOTE CEYEHUA INEMEHTA
NPUHMMALOT MO IMHEMHOMY 3aKOHY (rMnoTesa NJI0CKUX CeYeHUI);

CBA3b MeXAY OCEBbIMU HaANPSAKEHMAMU U OTHOCUTENbHbIMKU Aedopmaunsamm 6eToHa 1 apmaTypbl
NPUHMMALOT B BUAE ANarpaMm cocTossHusA (aedopmmnpoBaHuns) 6eToHa U apmaTypbl;

conpoTtusneHue 6eToHa paCTﬂHYTOl‘/JI 30Hbl OONYCKAEeTCA He YYUTbIBATb, MPUHMMAA MNMPU gbi ZO

HanpsxeHusa Oy =0. 8 OTAENbHbIX CAy4aax (Hanpumep, usrmbaemble U BHELLEHTPEHHO CXKaTble
6ETOHHbIE KOHCTPYKLLMK, B KOTOPbIX HE AOMYCKAIOT TPELLMHbI) pacyeT no NPOYHOCTU NPOU3BOAAT C y4ETOM
paboTbl pacTaHyToro 6eToHa.

8.1.21. Nepexop OT 3MiOpbl HAMNPAXKEHUN B HeTOHe K 0OOOLWEHHBbIM BHYTPEHHUM YCUAUAM
onpeaensalT ¢ NOMOLLBbIO Mpoueaypbl YNCAEHHOTO MHTErPUPOBAHUA HAMPSAKEHUM NO HOpMasbHOMY
ceyeHuto. [ns 3TOro HOpPManbHOE CeYeHWE YC/NOBHO Pa3[enAloT Ha Masjble Y4acTKM: MpU KOCOM
BHELEHTPEHHOM CXATUM (PacTAXKEHMM) U KOCOM M3rMbe - Mo BbICOTE W LUMPUHE CEeYEeHUA; NpU
BHELEHTPEHHOM CHKATUM (pacTaXKeHUU) U M3rnbe B NAOCKOCTU OCUM CUMMETPUMN MOMEPEYHOIO CeYEeHUn
3NeMEeHTa - TO/IbKO MO BbICOTE cevyeHUA. HanpaxeHua B npegenax ManblXx Y4aCTKOB NPUHUMAIOT
paBHOMEpPHO pacnpeseneHHbIMU (YycpeaHEHHbIMM).

8.1.22. MNpwn pacyeTe 3/1eMEHTOB € UCMONb30BaHNEM AeDOPMALNOHHON MOAENN NPUHUMAIOT:

3HAYEHUA CHMMALIOLWEN NMPOAOABHOM CWUJbl, @ TAKKe CHUMAIOLWMX HanpsaKeHUn u gedopmaunit
YKOpOUY€eHUs BeToHa M apMaTypbl CO 3HaKOM "MuHyc";

3HaYeHMA pacTATMBalOLWEN MNPOAONBHON CWUAbl, a TaKKe pPacTATMBAIOWMX HaMPSXKEeHUn wu
aedbopmaumin yannHeHus 6eToHa M apmaTypbl co 3Hakom "natoc”.

3HaKM KOOPAMHAT LEeHTPOB TAXKECTU apMaTYpPHbIX CTEPXKHEN M BblgesieHHbIX y4acTKOB 6eToHa, a
TaKKe TOYKM MPUIONKEHUSA NPOAOJIbHOW CUAbI MPUHMMAIOT B COOTBETCTBMM C HA3HAYEHHOMW CUCTEMOW
KoopamHat XOY. B obliem ciydyae Hayano KOOpAMHAT 3Tol cucTtembl (TouKa O Ha pucyHKe 8.5)
pacno/siaratoT B NPOM3BOJIbHOM MecTe B Npeenax nonepeyHoro CeYeHus semeHTa.



%

PucyHok 8.5. PacueTHasa cxema HOPMaNbHOroO ceyeHms
ene3obeToHHOro 3/IeMeHTa

8.1.23. MNpu pacyeTe HOPMAJbHbIX CEYEHMIM MO NPOYHOCTU B 0b6LLEM cyyae (CM. pUCYHOK 8.5)
NCMNOb3YHOT:
YpaBHEHWS PaBHOBECMUA BHELIHMX CUA U BHYTPEHHUX YCUNUIA B HOPMAJIbHOM CEYEHUU SNEeMEHTA:

M, = Zo-bi Ay Ly +ZO-SJ' Ay Ly ; (8.26)
I ) ' |

M, = Zo-bi Ay Ly +ZO-SJ ALy ; (8.27)
| j

N =200 A+2.05 Ay g 55
i ]

YpaBHEHUA, onpeaendarowmne pacnpeaeneHmne ,u,ecbopmau,mﬁ Nno CEYEHUIO 3/1IEMEHTA

1 1
Ei =& +— Ly +— Ly, (8.29)
r I ¢
y
1 1
g5 =8+t — Ly +— Ly (830
r, ry ¢

3aBMCMMOCTM, CBA3bIBAIOLLME HANPAMKEHUA U OTHOCUTE/IbHbIE AedopmaLumn 6eToHa 1 apmaTypsl



Opi = By Vi * &4i; (8.31)
Oy = Esj ) Vsj ) gsj .(8.32)

B ypaBHeHusx (8.26) - (8.32):

Mx, My - M3I'M6aIOLLI,VIe MOMEHTbI OT BHeLHeMN Harpyskm OTHOCUTENbHO Bbl6paHHbIX n

pacnonaraembix B npeaenax MomnepeyHoro cedyeHusa 371eMeHTa KOOPAMHaTHbIX Ocei (COOTBETCTBEHHO
Aencteytolwmx B naockoctax XOZ n YOZ unv napannenbHo um), onpegensaemble no popmynam:

M,=M,+N-e,;s33)

X

My =M, +N-e (334

3pecb M xd M yd - u3rnbarolme MOMEHTbI B COOTBETCTBYHOLIMX MNAOCKOCTAX OT BHELUIHEWN
HarpysKku, onpeaensemble U3 CTaTMHECKOro pacyeTa KOHCTPYKLUMK;

N - NnpofonbHaA cuna oT BHELWHEN Harpy3Ku;

€, ey - PacCTOAHUA OT TOHYKM NPUIOKEHMA NPOAONBHON cubl N 40 COOTBETCTBYHOLMX BblOPaHHbIX
oceu;

A)i , Loxi, Zbyi , Obi - niowaapb, KOOPAMHATbI LLEHTPa TAXKECTM i-ro yuacTka 6eToHa 1 HanpaKeHue
Ha YPOBHE €ro LLeHTpa TAXKECTY;
(8 pea. 3meHeHua N 2, yTB. NMpukazom MuHcTpos Poccum ot 30.12.2015 N 981/np)

ij , stj , Zsyj , Os - nnowasb, KOOPAMHATbI LEEHTPa TAXKECTU j-TO CTEPXKHA apmaTypbl W
HanpsAXXeHWe B HeM;

€y - oTHocuTenbHaa gedopmaLma BOAOKHA, PACMNONOKEHHOIO Ha NepeceyeHn BbIbBpaHHbIX ocel

(B Touke 0);
1 1
I’_’ [ - KpuBM3HAa NpoAo/IbHON OCK B pacCMaTPMBaeMOM MOMEPEYHOM CEYEHUM 3/1IeMEHTa B
X y

NAOCKOCTAX AeNCTBUA U3rMbatoLLLMX MOMEHTOB M x U M y;
Eb - HaYa/bHbIN MOAY /b YyNPYyroctn 6eToHa;
Esj - MOZY/b YNPYrocCTH j-r0 CTEPXKHA apmaTypbl;
Vii - KoaddpuumeHT ynpyrocti 6eToHa i-ro y4acTKa;
Vg - koaddULMEHT yNpyrocTy j-ro cTepyxHA apmaTypbl.

Koadduumentsl Voi 1 Vsj npuHMMAaloT no cOOTBETCTBYIOLMM AMarpaMmMam COCTOAHMA 6eToHa U
apmartypbl, yKasaHHbiMm B 6.1.19, 6.2.13.

3HaueHna koapduumentos Voi n Vs onpesenaioT Kak COOTHOLIEHWE 3HAYeHUI HanpAXKeHUi u
aedopmaumii ANA  paccMaTpMBaemblX TOYEK COOTBETCTBYIOWMX AMarpaMm COCTOAHMA 6eToHa M

apmaTypbl, NPUHATLIX B pacyeTe, AeNeHHOe HAa MOAY/b YNpyroctn 6eToHa Eb N apmaTypbl Es (npwm
ABYXNMHENHOW Anarpamme COCTOAHUA BeTOHa - Ha NPpUBeAEHHbIM Moay b AedopmaLlmm cxkaToro 6eToHa

Eb,red ). MpY 3TOM UCNOIb3YIOT 3aBUCUMOCTHM "HanpsxeHue-gebpopmaums” (6.5) - (6.9), (6.14) n (6.15) Ha
paccmaTpmMBaeMbIX y4acTKax AMarpamm.



Oy
Vi = ; (8.35)
E, - &,

Oy

Vi =% . .(8.36)
ESj ° 85]

8.1.24. PacyeT HOpMaJibHbIX CEYEHUI *KeNne30beTOHHbIX 31eMEHTOB NO MNPOYHOCTU NPOMU3BOAAT U3
YCN0BWIA:

‘gb,max < gb,ult,’ (837)

Esmax = Esuit, (8.38)

rae €bmax - OTHOCUTenbHaa Jedpopmauua Haubonee CXKaTOro BOJOKHA GETOHa B HOPManbHOM
CEeYEHUM 3NeMEHTa OT AEeNCTBUA BHELUHEN HarpysKu;

€5 max - OTHOCUTENbHAA AePOpPMaLMA Hanbonee PacTAHYTOrO CTEPXKHA apMaTypbl B HOPMabHOM
ceyeHUn 3NemMeHTa OT AeACTBUA BHELUHEN HarpysKu;

Epult - npegenbHoe 3HaYeHne oTHOCUTENbHOM aedopmaLlmMmn 6eToHa NpuU CKaTUU, MPUHUMaeMoe
COrnacHo yKkasaHuam 8.1.30;

€5 ult - npeienbHoe 3HaYeHNe OTHOCUTEIbHO 1edOpMaLMM YAJIMHEHNA apMaTypbl, IPUHUMaeMoe
COrnacHo ykasanumam 8.1.30.
8.1.25. inA Kene30b6eTOHHbIX 31EMEHTOB, Ha KOTOpble AEMCTBYIOT M3rMbatowme MOMEHTbI ABYX

HanpaBAeHUit U NPoJoNbHaA cuna (pUcyHOK 8.5), Aedopmauum 6eToHa €b.max M apmaTypbl €smax B

HOPMaNbHOM CeYeHMU NPOU3BOALHON GOPMbI OMPEaEensoT U3 peLleHUa CUCTeMbl ypaBHeHu (8.39) -
(8.41) c ucnonb3oBaHnem ypasHeHul (8.29) n (8.30)

1 1
M,=D,,-—+D,-—+D,;-¢,.
X 11 r, 12 ry 130, (8.39)
M =D l+D l+D
y — 12‘rx zz'ry 23" €0, (8.40)
N=D -l+D -l+D ‘&
13 r, 23 ry 33790, (8.41)

HeCcTKOCTHbIE XapaKTEPUCTUKN Dij (i,j=1, 2, 3) B cucteme ypaBHeHuit (8.39) - (8.41) onpeaensioT
no popmynam
(8 peq. N3meHeHua N 2, yTB. NMpukazom MuHcTpos Poccum ot 30.12.2015 N 981/np)

D, = Z'Abu Zyi By vy +ZASJ' 'Zszxj Byvy ; (8.42)
i ] o

D,, = ZA;. 'Zt?yi By vy +Z A 'Zszyi By ; (8.43)
1 J ' .



D12 = 2 A ZoiZo By Vi ¥ LA Zog 2y By vy g 4
i J
D, = Z'Abu Lo By vy "'Z Ay Ly Byrvy ; (8.45)
i J T

D,; = Z'Abu 'Zbyi g = +Z A%j 'Zsyj ' Esj "V ; (8.46)
i j

(8 pea. U3ameHeHus N 2, ytB. NprKasom
MwuHcTposa Poccmun o1 30.12.2015 N 981/np)

D;; = Z'Abi "By vy +Z A By vy .(8.47)
i J

0O603HauyeHus B popmynax - cm. 8.1.23.
8.1.26. ins »kene3obeTOHHbIX 3/1eMEHTOB, Ha KOTOPble AENCTBYIOT TO/IbKO M3rnbatoLme MOMEHTbI

ABYX HanpaBieHU#n M x U M y (Kocoit nsrnb), B ypasHeHuu (8.41) npuHmumatot N = 0.

8.1.27. [OnAa BHELEHTPEHHO CXaTblX B MJOCKOCTM CUMMETPUM MNOMNEPEYHOro cevyeHus
Kene3obeTOHHbIX 3/IEMEHTOB W PACMONIOKEeHMM ocn X B 3TOM NAOCKOCTU B ypaBHeHuax (8.39) - (8.41)

NPUHMMAIOT M y 0 " D12 = Dzz = D23 =0.83710m Cnyyae ypaBHeHUA paBHOBECUA UMEIOT BUA,:
(8 pea. 3meHeHua N 2, yTB. NMpukazom MuHcTpos Poccum ot 30.12.2015 N 981/np)

1
M, =D, .I’_+ Dis "€0; (8.48)

X
X

1
N = D13 r_+ D33 .80, (849)

X

8.1.28. [ns usrmbaemblx B MNAOCKOCTM CUMMMETPUM MOMEPEYHOIO CEYEHUA Kene3obeTOHHbIX
3/1eMEHTOB M PACMOIOXKEHUA OCM X B 3TOW NMAOCKOCTU B ypaBHeHUsX (8.39) - (8.41) npuHumatoT N = 0,

M y = 0 , D12 = D22 = Dz3 =08 31om C/ly4ae ypaBHEHUA paBHOBECUA UMEIOT BUA,:
(8 peq. 3meHeHua N 2, yT. NMpukazom MuHctpos Poccum ot 30.12.2015 N 981/np)

X

1
M. = D11 'r—+ D13 '50; (850)

X

1
O = D13 'r_+ D33 '50 . (8.51)

X

8.1.29. PacyeT No NPOYHOCTU HOPMaA/IbHbIX CEYEHWNI BHELLEHTPEHHO CXKaTblX 6ETOHHbIX 31eMEHTOB
NPy PacnosioKeHUU MPOAOSbHOW CHMMAIOLWEN CUAbI B Npeaenax MonepevyHoro CevyeHusa 3snemeHTa
npounsBoanT 13 ycnosus (8.37) cornacHo ykasaHuam 8.1.24 - 8.1.28, npuHumasn B dopmynax 8.1.25 ana

onpeaeneHua Dij naolaab apmaTtypbi 'A%j =0

Ona n3rnbaembix U BHELEHTPEHHO CXKaTblX BETOHHbIX 3/1EMEHTOB, B KOTOPbIX He AOMyCcKakoTcs
TPEeLMHbI, pacyeT NPomn3BoAAT C y4eToM PaboTbl pacTAHYTOro 6eToHa B NonepeyHoOM Ce4eHUn 31eMeHTa
N3 ycnosus



gbt,max < gbt,ult ) (8.52)

rae €bt,max - OTHOCUTENbHAA AedopmaLma Hanbonee PacTAHYTOro BOJIOKHA 6eTOHa B HOPMaibHOM
CeyeHUU aneMeHTa OT AEMNCTBUA BHELWHEN Harpy3Ku, onpeaenseman cornacHo 8.1.25 - 8.1.28;

Eptult - MpeaenbHoe 3HaueHMe OTHOCWUTENbHOW Aedopmaunmu 6GeToHa npu  pacTAKEHWUM,
NpUHUMaemoe COrnacHo ykasaHuam 8.1.30.

8.1.30. MNpeaenbHble 3HAYEHUSs OTHOCUTENbHBLIX Aedopmaumnii 6eToHa gb7ult(gbt,ult) NPUHUMAIOT

npu Apy3HadyHow antope aedopmalmii (CxKaTue 1 pacTaxkeHne) B nonepeyHom ceveHumn 6etToHa anemeHTa
(M3rnb, BHeLEHTpPeHHOe CXKaTue WAM pacTaxeHne ¢ 6O0NbWKMMM  IKCUEHTPUCUTETAMU) PABHbLIMM

Epo (gbtz) )

Mpn BHEUEHTPEHHOM CXaTUWU WUAM PACTANKEHWUU INEeMEHTOB M pacnpeseneHnun B nornepeyHom
ceyeHMn 6eToHa anemeHTa p,ecbopN\au,Mﬁ TO/ZIbKO OA4HOro 3HaKa npeaesibHble 3Ha4YeHUA OTHOCUTENIbHbIX

nedopmaumin 6etoHa Epult (gbt,ult) onpeaenstoT B 3aBUCMMOCTM OT COOTHOLIEHMA aedopmaLunin beToHa

Ha NPOTUBOMOJIONKHbIX FPaHAX ceyeHus anemenTa €1 n €, (‘52‘ 2 ‘51‘) no ¢opmynam:

2

Epuit = Eb2 _(gbZ - gbo)' , (8.53)

&

_ 2l
Eptutt = €pt2 ~ (‘9bt2 - gth) ./ (8.54)
2

roe gbO; gth, gb2 7] gth - ﬂ,ed)OpMaLl,VIOHHbIe napamMeTpbl pacC4eTHbIX AMarpamm COCTOAHUA
6eToHa (6.1.14, 6.1.20, 6.1.22).

MpeAenbHble 3HaYeHUA OTHOCUTENbHOM AepopmaLyn apmaTypbl €sult NPUHUMALOT PaBHBIMU:
0,025 - gnAa apmaTtypbl ¢ PU3MYECKMM NPESEIOM TEKYYECTH;
0,015 - gna apmaTypbl C YCAOBHbIM NPeAEe oM TEKYYECTH.

Pacuyet no MPOYHOCTU YKeNne3obeToHHbIX 31eMEHTOB
npwu AeﬁCTBMM nonepeyHbIX Cun

Obuwme NoNOKeHUA

8.1.31. PacuyeT nNoO MNPOYHOCTU Kesie300eTOHHbIX 31eMEHTOB MPU AENACTBUM MOMNepedHbIX CUN
NPoOn3BOAAT HAa OCHOBE MOZAENN HAKJNOHHbIX CEYEHUA.

Mpu pacyeTe NO MOAENN HAKIOHHbIX CEYEHUIN A0MKHbI ObITb 06ecneyeHbl NPOYHOCTb 31EMEHTA MO
nosioce mexay HaKNOHHBIMU CEYEHUAMMU N HAKNOHHOMY CEYEHMIO Ha AEMCTBME NONEPEYHbIX CUJI, @ TaKXKe
NPOYHOCTb MO HAaKNOHHOMY CEYEHMUIO Ha AEeNCTBUE MOMEHTA.

MpoYyHOCTb MO HAK/NOHHOW MOJIOCE XapaKTepu3yeTcA MAKCMMasbHbIM 3Ha4YeHMeM MNOonepevyHown
CU/Ibl, KOTOPOE MOXKET OblTb BOCMPUMHATO HAK/JOHHOW MOJIOCOM, HaxoAAaleihca nog BO3aencTBMEM
CKMMAOLWMX YCUAWK BAOAL NOAOCbI WM PACTATMBAIOWMX YCWAMM OT MOMNEpPeYHON apmaTypbl,
nepeceKatowWwen HakNOHHYO nosaocy. Mpu 3Tom NpPoYHOCTb 6eToHa onpeaenAtT Mo CONPOTUBNEHMIO
6eTOHa OCEBOMY CXKATUIO C YHETOM B/IMAHUA CNOXKHOFO HANPAXKEHHOTO COCTOAHUA B HAKNOHHOM Nonoce.

PacyeT No HaKNOHHOMY CEYEHUIO Ha AEeWCTBUE NOMEPEYHbIX CUA NPOU3BOAAT HA OCHOBE YpPaBHEHUSA
paBHOBECUA BHELHUX U BHYTPEHHUX NOMEPEYHbIX CWUJI, AEMCTBYIOWMX B HAKNOHHOM CEYEHUN C ANNHOM
npoekunn C Ha NPOAONbHYIO OCb 3N1eMeHTa. BHyTpeHHWe nonepeyHble CU/bl BKAIOYAIOT NonepeyHyo
Cuay, BOCMPUHUMAEMy0 GETOHOM B HAK/IOHHOM CEYEHWUW, U MOMEepPeyvHy CUay, BOCMPUHUMAEMYIO



nepeceKkalwwei HaKAOHHOE CceyeHMe MonepeyHor apmaTypoit. [pu 3TOM nNonepeyHble CUAbI,
BOCMPUHMMaEMble GETOHOM M MOMNEPEYHO apMaTypoii, ONPeAenatoT No CONPOTUBAEHMAM 6BeToHa u
nonepeyHor apMaTypbl PaCTANKEHMIO C YYETOM AJ/IMHbI NPOeKuMKn C HAaKAOHHOTO CeYeHH .

PacueT No HaKNOHHOMY CEYEHWMI0O Ha AeiCcTBME MOMEHTAa NPOM3BOAAT HAa OCHOBE YpaBHEHMUSA
PaBHOBECUSA MOMEHTOB OT BHELLUHUX W BHYTPEHHUX CUA, AEUCTBYIOLLMX B HAKJIOHHOM CEYEHUN C ANNHOW
npoekumn C Ha NPOAOALHYIO OCb 3/1emeHTa. MOMEHTbl OT BHYTPEHHUX CWUA BKJOYAIOT MOMEHT,
BOCMPUHUMAEMbIN NepeceKatoLweil HaKIOHHOE ceYeHne NPOAO/IbHOM PACTAHYTOM apMaTypPON, U MOMEHT,
BOCMPUHUMAEMbIN NepeceKatolen HakNoOHHOe CeyeHne nonepeyHoit apmaTypoi. Mpu aToM MOMEHTbI,
BOCMPUHMMAEMble MNPOAO/LHON W MOMNEepeYHon apmaTypoi, OMpeaenstoT Mo COMNPOTUBIEHUAM
NPOAO0/IbHOM M NOMepeYHon apmaTypbl PACTAXEHMIO C YH4ETOM ANUHbI NPoeKumnn C HaKNOHHOTO ceveHus.

Pacuert xxene306eTOHHbIX 3/1IEMEHTOB MO nonoce mexagy
HaK/1IOHHbIMU Ce4eHNAMU

8.1.32. PacuyeT u3rnbaembix KenesobeTOHHbIX 3/eMeHTOB Mo OeTOHHOW nojsoce mMexay
HaK/NOHHbIMU CEYEHUSMWN NPOU3BOAAT U3 YCOBUA

Q<¢q,-R,-b-hy (855

roe Q - nonepeyvyHaa cnia B HOpMaJibHOM Ce4eHUU a1eMeHTa;

Py - KO3pdOULMEHT, NPUHMMaeMbIi paBHbIM 0,3.

PacueT »kene306eTOHHbIX 3/1eMEHTOB NO HaK/JOHHbIM CEYEHUAM
Ha AEeNCcTBME NonepeYHbIX CU

8.1.33. PacyeT u3rnbaembix 31€MeHTOB MO HaK/NOHHOMY CeyeHUIo (pUCyHOK 8.6) npou3soaAT M3
ycnosums:

Q < Qb + st , (8.56)

raoe Q - monepeyHas cuna B HaKJAOHHOM CeYeHWU C ANMHOW npoeKuun C Ha NPoAO0/bHYIO OCb
3/leMeHTa, onpedensemas OT BCeX BHEWHWX CWA, PaACMONOMEHHbIX MO OAHY CTOPOHY OT
paccMaTPUBAEMOro HaK/NOHHOMO Ce4yeHus; MPUM 3TOM Y4YMTbIBAOT Hambosiee OMacHoe 3arpyXeHue B
npegenax Hak/JAOHHOMO CeYeHusn;

Qb - nonepevyHaa cnaa, BOCNpUHMMaeman 6eTOHOM B HaK/IOHHOM cevyeHuu;

st - nonepeyvyHaa Cnaia, BOCNpUMHMUMMaeman nonepequf/'l apmaTypoﬁ B HAK/IOHHOM Cce4yeHunun.

/)

Sy S
OI)




PUCyHOK 8.6. Cxema ycuanii Npu pacyeTe Kene3obeToHHbIX
3/1EMEHTOB N0 HaKJOHHOMY CEYEHUIO Ha AelNCTBME
nonepeYHbIX CUn

Monepeunyto cuny Qv onpegenatoT no popmyne

:(sz'Rbt'b'hg

Qp c

, (8.57)

HO NpMHMMaLOT He Bonee 295Rbt -b- ho N He MeHee O,SRbt b- ho;
@y - KO3OPUUMEHT, NPUHMMaAEMbIA paBHbIM 1,5.

Ycunue st ANA nonepeyHon apmaTypbl, HOPMabHOM K MPOAO/IbHOM OCU 31IeMEHTa, ONpeaenatoT
no popmyne

st = @Psy " Usw -C , (8.58)

roe Psw - KoapdUUMEHT, NPUHUMaEeMbI pasHbim 0,75;
Osw - ycunue B nonepeyHoit apmatype Ha eauMHULY AMHbI 3N1eMEHTa, PaBHOe
RSW : &W
Oow = S . (8.59)

w

PacyeT Npou3BOAAT ANA PASA PACMOIONKEHHbIX MO A/MHE 3/IeMEHTa HaKNOHHbIX CeYEeHUN Mpu
Hambonee onacHoOM ganHe NPoeKLMM HakAoHHOro cederna C. Mpu aTom aanHy npoekumn C B dpopmyne

(8.58) NnpnHUMaIOT He MeHee 1, Oho N He 6onee 2,Oh0 .
JonyckaeTca Npou3BOAUTb PACYeT HAKNOHHbBIX CeYEHUMN, HE PACCMATPMBasA HAK/IOHHbIE CeYeHUs
npv onpeaeneHny NoNepeYHon CMbl OT BHELLHEN Harpy3Ku, U3 yCaoBus

Ql < le + st,1 , (8.60)
rae Q1 - nonepeunan cna B HOPMaNbHOM CEUEHWM OT BHELLHE Harpy3Ky;
Qu =0,5Ry, b- ho; (8.61)
Quvi =G Ny (8.62)

Mpun pacnosoXeHMn HOPMasibHOIO CeYEHMA, B KOTOPOM YUMUTbIBAIOT NOMEPEUHYIO CUNY Q1 , 86/113K

Onopbl Ha PaCcCTOAHNN a MeHee 295h0 pacyeT n3 ycnosua (8.60) npon3sogAT, YMHOXaA 3Ha4YeHUA Qb] ,

2,5

onpegensemble no popmysne (8.61), Ha KO3POULUMEHT, paBHbIN a/h. » HO MPMHMMaIOT 3HaueHwe le He
0
bonee 235Rbt ‘b- ho.
Mpn pPacnonoXeHUU HOPMaNbHOTO CeYEeHMA, B KOTOPOM YYUTLIBAIOT MOMEpedHyo cuay Ql, Ha

paccTosiHMM a MeHee ho pacyer u3 ycnosusa (8.60) MpomsBOAAT, YMHOXas 3HauyeHue st,l,



onpeaensemoe no popmyne (8.62), Ha KoapPULUMEHT, paBHbIi a/ho.
MonepeyHyo apmaTypy Y4UTbIBAIOT B pacyeTe, eciv cobatogaeTcs yciosne

0., = 0,25R,, -b.

MO3KHO y4MTbIBaTh MOMNEPEYHYIO apMaTypy 1 MPM HEBbLINOSHEHUW 3TOrO YCN0BMA, ECAN B YCIOBUU
(8.56) NnpuHUMaTL

Qb :4¢b2 h()2 'qsw/c‘

S

Sw
Lar nonepe4yHoi apmaTypbl, Y4MTbIBAEMON B pacyeTe, h AO/MKeH 6bITb He 6osblue 3HaYeHun
0

Sw,max _ Rbt ‘b- h()
h, Q -

Mpyn OTCYTCTBUM NOMNEPEUHON apmaTypbl UM HaPYLWEHNN yKa3aHHbIX Bbille TpeboBaHMI, a TaKKe
npuseseHHbIX B 10.3 KOHCTPYKTUBHbIX TpeboBaHUN pacyeT NpousBoasT us ycnosuii (8.56) nam (8.60),

NPUHMMaA ycmaunsa st nnm st,l paBHbIMU HYAO.
MonepeyHasn apmaTypa A0KHA OTBEYATb KOHCTPYKTUBHbIM TpeboBaHMAM, npuseaeHHbIM B 10.3.
8.1.34. BansHWe CHMMAIOWMX U PACTATMBAIOLWLMX HANPSXKEHUM Npu pacyeTe MO Nonoce mexay
HAK/MIOHHbIMM CEYEHUAMMU U MO HAKNOHHbIM CEYEHUAM CNenyeT YYnTbiBaTb C MOMOLLLIO Ko3dduumeHTa

@, Ha KOTOPbI YMHOXaIOT NpaByo YacTb ycaosuli (8.55), (8.57) nan (8.61).
(8 peq. 3meHeHua N 2, yTB. NMpuKkazom MuHcTpos Poccum ot 30.12.2015 N 981/np)

3HauyeHun Koadpdpuumenta P, NPUHUMAIOTCA PaBHBIMK:

1+ 22 -
“ R now 07, S0.25R,

1,25 npu 0,25R, <o, <0,75R;

Jcp
5 I—R— npu 0775Rb < O'Cp < Rb’
b

1-%t
2R, P 0<o,<R,,

(8 pea. U3ameHeHus N 2, yTB. MNprKasom
MwuHcTposa Poccmum o1 30.12.2015 N 981/np)

rae Ocp - cpefHee CKMMalollee HamnpseHMe B 6eTOHe OT BO3AENCTBMA NPOAONLHBLIX CUA,
NPUHUMaemoe NONOKMUTeNbHbIM. BennunHy Ocp NpUHUMMAIOT KaK cpeaHee HampsKeHue B CeYeHUM
3/1IEMEHTA C yYeTOM apMaTypbl;

Jt - cpegHee pactarMearouwlee HanpAaXeHne B 6eToHe oOT BO3,D,€I>'1CTBMﬂ npo4oONIbHbIX CwUA,
NPUHNMaeMOE NMNONOKUTENNbHbBIM.

BesmunHbl Fcp 1 Ot NPUHUMAIOT KaK CpefHMe HanpAXEHWA B CeYeHMAX 3neMeHToB. [lonycKaeTca



BennunHbl O¢p n Ot onpegenaTb 6e3 yyeTa apmaTypbl NPU COAEPKAHUM MPOAOILHONM apMaTypbl He
bonee 3%.

PacueT kene306eTOHHbIX 31eMEHTOB MO HaK/NOHHbIM CEYEeHUAM
Ha AeACTBME MOMEHTOB

8.1.35. PacueT *kenesobeTOHHbIX 3/1eMEHTOB MO HAK/IOHHbIM CEYEHMAM Ha AelCTBUE MOMEHTOB
(pucyHOK 8.7) npon3BOAAT U3 yCN0BUA

M < Ms + Msw,(8.63)

rae M - MOMEHT B HaK/IOHHOM CeYeHUW C ANnHOW npoeKkumm C Ha NPOAOAbHYH OCb 31EMEHTA,
onpeaensieMblit OT BCEX BHELHWX CWJ, PAcnofIOXEHHbIX MO OAHY CTOPOHY OT pPaccMaTpMBaemoro
HaK/IOHHOTO CEeYEHUs, OTHOCMTE/IbHO KOHLLA HAaKNOHHOro ceveHua (Touka 0), NpOTMBOMNOMONKHOMO KOHLY,
Yy KOTOpOro pacrnonaraetca nposepsemas MNpoAosbHaA apmaTypa, WCMbITbIBAlOWAA PaCTAXEHMEe OT
MOMEHTa B HaK/JOHHOM CeYEeHMM; MPU 3TOM Y4YMTbIBAIOT Hambonee onacHoe 3arpy:KeHwe B npeaenax
HaK/IOHHOrO CeYyeHus;

M s - MOMEHT, BOCMPUHUMAEMbI NPOA0IbHON apMaTypoil, nepeceKatoLleli HAKNOHHOE CeYEHME,
OTHOCUTENIbHO NPOTUBOMOIOXKHOIO KOHLLA HaK/IOHHOTO ceyeHus (Touka 0);

M sw - MOMEHT, BOCMIPUHMMaEeMbl1 NOMNePeYHO apmaTypoi, NepeceKatolLei HakNoOHHOoe cevyeHune,

OTHOCUTE/ZIbHO NPOTUBOMOJ/IOKHOIO KOHUA HaK1OHHOTO ceYyeHnA (TO‘-IKa 0)

N,
() Qpu—r——e /o

/ * - v ’ Va - / T - rd |’l ..:G
/! Al

c ¢

PucyHOK 8.7. Cxema ycuMAnii Npu pacyeTe Kene3ob6eToHHbIX
3/1IEMEHTOB MO HaK/JOHHOMY CeYEHMIO Ha AeNCTBME MOMEHTOB

Moment M onpegenstoT no popmyne

M, =N;-Z (3.64)

roe Ns - ycunuve B NPOAO/IbHOM PacTAHYTOM apMaType, NPUMHUMAEMOE PABHbIM Rs : Ag , @ B 30He
aHKepoBKK onpegendaemoe cornacHo 10.3.21 - 10.3.28;

Z, - nneyo BHyTPeHHel Napbl CUA; AOMYCKaeTca NpUHUMaTL Zs = 0, 9ho .

Moment My, ONA nomepeyHoM apmaTtypbl, HOPMaabHOM K MPOAO/IbHOW OCU 3/IEMEHT],
onpeaenaoT no popmyne

Mg, =0,5-Q, -C  (8.65)



rae st -ycnnume B nonepequH apmaTtype, npuHMMaemoe paBHbIM qsw ’ C ;

Osw - onpegensatot no popmyne (8.59), a C npUHMMAIOT B Mpeaenax ot 190ho no 2, Oho .

PacyeT npou3BOAAT A/A HAKNOHHbIX CEYEHWW, PACMONOMKEHHbIX MO AJMHE 3/1eMeHTa Ha ero
KOHLEBbIX y4YaCTKax M B MecTax obpbiBa MPOAO/bHOW apmaTtypbl, nNpu Haubonee onacHoin AnvHe
NPOeKLUMU HaKNOHHOIo ceyeHma C, NpMHUMAEMOW B YKa3aHHbIX Bbille npeaenax.

JonycKaeTcs NpoM3BOAMTb pacyeT HaKJAOHHbIX CeYeHUN, MPUHUMaA B ycnoBun (8.63) momeHT M B

HaK/NOHHOM CeYeHUU Npu ganHe npoekuun C Ha NPOAO/IbHYIO OCb 3/IEMEHTA, PaBHOM 290h0 , @ MOMEHT

M sw - PaBHbIM 095q5W : h(? .

Pac4yeTt no npoyHOCTN ene3obeToHHbIX 31eMEHTOB
npu AeﬁCTBMM KPYyTAWNX MOMEHTOB

Ob6uue nonoxeHua

8.1.36. PacyeT no NPOYHOCTM KeNe306ETOHHbIX 3/IEMEHTOB MPSAMOYro/IbHOrO MOMNepPeyHoro
CeYyeHUn Ha JencTBme KPYTALLMX MOMEHTOB MPON3BOAAT HA OCHOBE MOAENN NPOCTPAHCTBEHHbIX CEYEHUA,

Mpu pacyeTe N0 MOAENM NMPOCTPAHCTBEHHbLIX CEYEHUIA PAcCMaTPUBAIOT ceyeHus, 0b6pa3oBaHHble
HaK/NOHHbIMM OTPE3KaMM NPAMbIX, CAeAYIOWUMU MO TPEemM pPacTAHYTbIM TPaHAM 3/71eMeHTa, U
3aMbIKaloLLMM OTPE3KOM MPSAMOI MO YETBEPTOM CXKATOM rpaHnN SN1eMeHTa.

PacyeT }kene30b6eTOHHbIX 3/IEMEHTOB Ha AENCTBUE KPYTALWMX MOMEHTOB MPOM3BOAAT MO MPOYHOCTH
aNeMeHTa MeXAay NPOCTPaHCTBEHHbIMU CEYEHUAMM U MO NPOYHOCTU NMPOCTPAHCTBEHHbIX CEYEHWA.

MpoYHOCTb N0 6ETOHY MeXKAY NPOCTPAHCTBEHHBIMU CEYEHUAMM XapPaKTEPU3YETCA MaKCMMalbHbIM
3HaYeHMeM KpyTALLEro MOMEHTa, onpeaeaeMbIM Mo CONPOTUBIEHNIO 6ETOHA 0CEBOMY CXKaTHIO C y4EeTOM
HanpAKEeHHOro COCTOAHMA B BETOHE MeX Ay NPOCTPAaHCTBEHHbIMU CEYEHUAMM.

PacyeT Mo MPOCTPaAHCTBEHHbLIM CEYEHUAM NPOU3BOAAT HAa OCHOBE YpaBHEHW paBHOBeCUA BcCex
BHYTPEHHMX W BHEWHWUX CWUA OTHOCUTE/NIbHO OCW, PaCMNONIOXKEHHON B LEHTPe CXaToW 30Hbl
MPOCTPAHCTBEHHOIO CEYEHUA dNEeMEHTA. BHYTPEHHME MOMEHTbI BKAOUYAOT MOMEHT, BOCMPUHUMAEMbIIA
apmMaTtypoi, cneaylouieit BAONb OCU 3/1eMEHTa, M apmaTypoi, cleaylolein Nonepek OCU 3/1eMEHTa,
nepeceKatoLwei NPOCTPAHCTBEHHOE CEYEHME N PACMNONOKEHHON B PAacTAHYTON 30HE NPOCTPAHCTBEHHOMO
CeYEHMA N Yy PACTAHYTOM rpaHN 31eMeHTa, NPOTUBOMO/IOKHOW CXKATOM 30HE NPOCTPAHCTBEHHOIO CEYEHMS.
Mpur 3TOM yCcnaMA, BOCNPUHUMAEMble apMaTypOoi, ONpeaenstoT COOTBETCTBMIO NO PACYETHbIM 3HAYEHUAM
COMPOTUBNEHUS PACTANKEHUIO NPOAOJIbHOM U NOMepeYHon apmaTypbl.

Mpu pacyeTe paccMaTpMBAlOT BCE MOJIOXKEHUSA NMPOCTPAHCTBEHHOTO CEYEHUSA, NPUHUMAA CXKaTYHO
30HY NPOCTPAHCTBEHHOIO CeYEHMUA Y HUKHEMN, GOKOBOWN N BEPXHEN rpaHel sneMeHTa.

PacueT Ha COBMECTHOE JeNCTBME KPYTAWMX M M3rMOBAIOWMX MOMEHTOB, @ TaKkKe KPYTALLMX
MOMEHTOB W TOMEPEeYHbIX CUA TMNPOU3BOAAT WCXOAA W3 YpPaBHEHUM B3aUMOLEWCTBUA MeEKAY
COOTBETCTBYIOLMUMM CUNOBLIMU HAKTOPaMM.

PacyeT Ha AencTBME KPYTALLErO MOMEHTA

8.1.37. PacyeT No NPOYHOCTU 3NEMEHTA MEXAY NPOCTPAHCTBEHHLIMW CEYEHUAMMU NPOU3BOAAT U3
ycnosus

T< O,IRb -b? -h’ (8.66)

roe T - KpyTAWMNA MOMEHT OT BHELHWX HAarpy30K B HOPMaJIbHOM CEYEHUN IN1EMEHT];
b 1 h - meHbLWKI M BoNbWNIA pasmepbl COOTBETCTBEHHO NONEPEYHOro CEYEHMA I/IEMEHTA.
8.1.38. PacyeT No NpOYHOCTM NPOCTPAHCTBEHHbIX CEYEHUNI NPOM3BOAAT U3 YC/10BUA (pUCYHOK 8.8)

T< TSW -|-TS , (8.67)



roe T - prTFILU,Mﬁ MOMEHT B MPOCTPAHCTBEHHOM CeYeHUMu, onpep,enﬂelv\blﬁ OT BCe&X BHELWHUX CUA,
PaCNONOXEHHbIX MO O4HY CTOPOHY MPOCTPAHCTBEHHOIO Ce4YeHuA,

T - KPYTALWMIA MOMEHT, BOCMPUHUMAEMbIM apMaTypol MNPOCTPAHCTBEHHOrO CeYeHus,
pacnosioXeHHOM B NonepeyHOM Mo OTHOLIEHUIO K OCU 3/1eMEHTa HanpaBAeHnu;

T, - KPYTALWLMIA MOMEHT, BOCNPUHMMAEMbIA apMaTypoll MPOCTPAHCTBEHHOIO CeYEeHMUs,
PacnosIoXeHHOM B NPOAO0/NLHOM HampaBAeHUN.
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PUCyHOK 8.8. Cxembl yCUAWIA B NPOCTPAHCTBEHHbIX CEYEHUAX
NPy pacyeTe Ha AENCTBME KPYTALLErO MOMEHTa

3HayeHMe COOTHOLIEHUNA MeXAY YCUAMAMK B NONEepPeYHOol U NPoA0AbHOW apmaType, y4nuTbiBaemoe
B ycnoBuu (8.67), npuBeaeHo HUKe.

KpyTAlmin mMomeHT TSW onpegenstoT no opmyne

T, =0,9N, -Z, (8.68)
a KpYTAWMMA MOMEHT Ts - no popmyne

Z
Ts:O>9NSEI'Zz,(8.69)

roe N, - ycuave B apmaType, Pacrno/ioXKeHHOW B NMOMNepeyHOM HanpaBAeHMM; AN apMaTypbl,

HOPMaibHOM K NPOAONLHOM OCK 3NEMEHTA, YyCUANE N, onpegenatoT no popmyne



Nsw = qsw,l ’ Csw , (8.70)

qSW,l -ycnnune B aTOM apmaTtype Ha eanHnuy AnnHbl 31eMeHTa,

st ’ A%w,l
S

w

Qs = , (8.71)

A%WJ - N/oWaAb Ce4eHMs apMaTypbl, PacroNoKeHHOW B MONepeYHoM HanpasaeHuu;
Sw - war sToi apmaTypbi;

Csw - AMHa npoeKkunn paCTﬂHyTOVI CTOPOHbI NPOCTPAHCTBEHHOIO Ce4eHnA Ha NPOoAO0/IbHYHO OCb
3/1eMeHTa

Csw =0-C ,(8.72)

o - KO3PODMUMEHT, Yy4MTbIBAIOLMIA COOTHOLLEHME PAa3MeEPOB NOMEPEYHOIO CeYEeHUN

— Zl
2.2,+2,'®73)

C-annHa npoekuunn cxKaTom CTOPOHbI NPOCTPAHCTBEHHOIO Ce4eHMA Ha NPOAO0/IbHYIO OCb 3/1IEMEHTQ;

N - ycunve 8 npogonbHoi apmaType, pacnonoXeHHON y paccMaTpUBaeMoii rpaHu s1emMeHTa
Ny=R;-A,;8.74)

As,l - NNoWaAb CeYEeHUA NPOAO/bHOM apmMaTypbl, PACcNoOIOKEHHON Y pacCMaTPMBAEMOW rPaHu
3/1eMEeHTa;

Z w Z, . A/IMHA CTOPOHbI MONEPEYHOro CeYyeHua y PacCMaTPMBAEMOMN PACTAHYTOW rpaHu
3/1eMeHTa U A/IMHA APYroi CTOPOHbI MONEPEUYHOro CeYeHMsA 31eMeHTa.

qsw,l ) Zl

CooTHOLLEeHKe R As npuHUMmaioT B npegenax ot 0,5 ao 1,5. B Tom caydae, ecan 3HavyeHue
s |

st,l ) Zl

R Ag BbIXOOUT 3a YKa3aHHble npeaenbl, B pacyeTe Y4YUTbIBAOT TaKOE KO/IMYECTBO apMaTtypbl
S Bl

qsw,l ’ Zl

(MpoaonbHOM MAK NoNepeYHoit), NPU KOTOPOM 3HaYEHUE R . A% OKa3blBaETCA B YKa3aHHbIX Npeaenax.
s 1

PacueT npou3BoAAT AN pAAa NPOCTPAHCTBEHHbIX CEYEHUIN, PACMNOIOMKEHHbIX N0 AJIMHE 31EMEHTa,
npu Hambonee onacHol AJMHe NPOEKLMM NPOCTPaHCTBEHHOrO ceveHus C Ha NPOAO/bHYIO OCb 3/1EMEHTA.

ﬂ,OI'IYCKBETCFI pacyeT Ha ,D,EI‘/JICTBME KpyTAWEro MOMEHTa npon3BoauUTb, He pPacCMaTpuBan
NPOCTPaHCTBEHHbIE CeEYEHUNA NpK onpegeneHnn Kpytawero MOMeHTa oT BHELIHEN Harpysku, n3 ycaosusa

Mpu aTom 3Ha4YeHne C NnpuHMMaloT He 6onee 2-Z,+Z, yne 6onee 21 :

Tl < Tsw,l + Ts,l , (8.75)



rae Tl - prTFIU.I,MVI MOMEHT B HOPpMa/ZlbHOM Ce4Ye€HUN INEMEHTAQ;

Tsw,l - KPYTAWMMA MOMEHT, BOCMIPUHMMAEMbIN apMaTypPOM, PAcNONOKEHHON Y pacCMaTpPUBaeMon
rpaHu 3/ieMeHTa B NonepeyHoM HanpaBAeHWM, U onpeaensemsiii no popmyne

Tsw,l = qsw,l 0- Zl ’ Zz; (8.76)

Ts,l - KPYTAWMA MOMEHT, BOCMPUHMMAEMbIA MNPOAO/bHON apmMaTypoid, PacnoONOXEHHON Y
paccmaTpuBaeMOWM rpaHu 3NeMeHTa, U onpeaensemblit o popmyne

Ts,l =0,5R; - AsJ -z, (8.77)

qsw,l ) Zl

CooTHOLWeHne NMPUHUMAKOT B YKA3aHHbIX BblLlle npegenax.
Rs ) As 1

PacyeT npoun3BoaAT oA paga HOPMasbHbIX CEYEHUIA, PACMONOKEHHbIX MO ANMHE 3N1eMeHTa, ANA
apMaTypbl, PACMONOMKEHHOM Y KaXKA0N paccMaTpMBaEMOM rPaHN 31eMeHTa.

Mpn p[encTBuM  KpyTAWMX MOMEHTOB cnegyeT cobnogaTb KOHCTPYKTUBHbIE TpeboBaHus,
npusegeHHble B 10.3.

PacueT Ha coBMecTHOe aeicTeune
KpYTALEro U n3rnbatoLLero MOMeHToB

8.1.39. PacyeT MO MNPOYHOCTM 3NEMEHTA MEXKAY MPOCTPAHCTBEHHbIMU CEYEHUAMM MPOU3BOAAT
cornacHo 8.1.36.
8.1.40. PacyeT NO NPOYHOCTM NPOCTPAHCTBEHHOIO CEYEHUA NPOU3BOAAT U3 YC/I0BMUA

rae T - KpyTAWMIA MOMEHT OT BHELUHEN Harpysku B NPOCTPAHCTBEHHOM CEYEHUN;

To - NpeaenbHbli KPYTALWMIA MOMEHT, BOCMIPUHUMAEMDbIV NPOCTPAHCTBEHHbBIM CEYEHUEM;
M - n3rnbatowmin MOMEHT OT BHELLUHEWN Harpy3skuM B HOPMaJibHOM CeYeHUN;

Mo - NpeaenbHbIn N3rnbatowmin MOMEHT, BOCMPUHMMAEMbIN HOPMAJIbHbIM CEYEHUEM.

Mpwn pacyeTe Ha COBMECTHOE AENCTBME KPYTALLEro M U3rnbatolero MOMEHTOB paccMmaTpuBatoT
NMPOCTPAHCTBEHHOE CeYeHWe C PaCTAHYTOM apmMaTypoi, PaCnONOXKEHHOM Yy TpaHW, PacTAHYyTOM oOT
n3rnbatoLLero MOMeHTa, T.€. y rpaHn, HOPMaIbHOM K NMJI0CKOCTU AENCTBUA U3TMBaoLWEero MOMeHTa.

KpyTawmit momeHT T OT BHEWHEN HarpyskM onpegensoT B HOPMAJbHOM CEYEHUM,
pacnosioXXeHHOM B cepeguHe AuHbI npoekuum C BAO/b NPOAOJBHOM OCU 31emeHTa. B atom ke
HOPMa/IbHOM CeYEeHUN onpeaenatoT nsrnbarowmii MOMeHT M OT BHELLHEN Harpysku.

MpeaenbHbIA KPYTAWMA MOMEHT To onpeaenaoT cornacHo 8.1.37 1 NpMHMMAIOT PaBHbIM NPaBOM
yacTu ycnosus (8.67) (paBHbim TSW + Ts ) ANA paccmaTpMBaemMoro NpoCTPaHCTBEHHOrO CeYeHus.

MpeaenbHbIN N3rnbatoLmit MOMEHT Mo onpegenatoT cornacHo 8.1.9.
JonycKaeTcs gns onpeaeneHmsa KpyTawmx MOMEHTOB UCNOAb30BaTb ycnoBue (8.75). B atom cnyyae

KDYTFILLI,MVI MOMEHT T= Tl n VI3FM6aI'0LLI,Ml71 MoMeHT M onpeaenAatoT B HOPMa/ibHbIX CEYEHUAX NO AJINHe
anemeHTa. B paccmatpmBaemom HOPManbHOM CeYeHUMU npep,eanbu‘/'l prTFIU.I,Mﬁ MOMEHT NPUHUMAIOT



paBHbIM NpaBoi YacTun ycaosus (8.75) (Tsw,l +Ts,1 ) .

MpeaenbHbli NU3rMbaoWwmii MOMEHT Mo onpeaenaloT ANA TOrO e HOPMaAbHOrO CceYyeHun, Kak
6b1N10 YKa3aHo BbilLe.

Mpun cOBMECTHOM AEeNCTBUM KPYTALLUX U M3TMBAIOLLMX MOMEHTOB caeayeT cobtoaaTb pacyeTHbIe U
KOHCTPYKTUBHbIe TpeboBaHua, npueeaeHHble B 10.3 n 8.1.38.

PacyeTt Ha coBmecTHOe ,CI,EVICTBMG
KpyTALWLEro MOMeEHTa nonepequﬁ CUNbl

8.1.41. Pacyert no NPOYHOCTN IaNeMEHTA MeXAY NPOCTPAHCTBEHHbIMU Ce4eHNnAMN NpPpOon3BOaAAT U3
ycnosuA

Q
T<T, 1_Q_ . (8.79)

0

roe T - KpyTAWMIA MOMEHT OT BHELLHEN Harpy3kn B HOPMasibHOM CEYEHUMU;

T

0 - NPeAeNbHbIN KPYTALLMIA MOMEHT, BOCMPUHUMAEMbIN 3/1EMEHTOM MEXKAY NPOCTPAHCTBEHHbIMM
CeYEHUAMU N NPUHUMAEMbI PaBHbIM NPABOI YacTK ycnosua (8.66);
Q - nonepeyHas cUNa OT BHELLHEW Harpy3KM B TOM }Ke HOPMalbHOM CeYEeHMUMY;

Qy - npegenbHasn nonepeyHas cMna, BOCNpuHMmaemas 6€TOHOM MeKAY HaKJOHHbIMWU CEYEHUAMM
M NPUHMMaEMan PaBHOM NpaBol YacTu ycaosua (8.55).

8.1.42. PacyeT No NPOYHOCTM MPOCTPAHCTBEHHOTO CEeYeHWa NpousBoAAT M3 yciosua (8.79), B
KOTOPOM NPUHMMALOT Cieaytome BeNMYMHbI:

T - KpYTAWMNA MOMEHT OT BHELLHE Harpy3Ku B MPOCTPAHCTBEHHOM CEYEHUU;

To - npep,eanblﬁ KDYTFIIJJ,MVI MOMEHT, BOCI'IpMHVIMaEMbe/'I NPOCTPaHCTBEHHbIM CEYEHUNEM;
Q- nonepevyHaa cnia B HAKJIOHHOM CeYeHUH;

Qo - NpeaenbHan nonepeyHas cmaa, BOCNPUHUMAEMAA HAKIOHHbIM CEYEHUEM.

Mpwu pacyeTe Ha COBMECTHOE AEeNCTBUE KPYTALLEr0o MOMEHTA M NOMNEpPeYHOol CUbl paccMaTpuBatoT
NPOCTPAHCTBEHHOE CEYEHME C PACTAHYTOM apMaTypOMn, PacroioKeHHOM Y OAHOM M3 rpaHel, pacTAHYTOM
OT NMonepeYHon CUbl, T.e. Y rpaHu, NapaasiesibHoM NNOCKOCTU AeNCTBMA NONepPEeYHON CUbl.

KpyTawmii momeHT T OT BHEWHEN HarpysknM onpeaensoT B HOPMAJbHOM CEYEHUM,
pacnosiokeHHom B cepeauHe AnuHbl C BAOMb NPOAOABHON OCUM 31emMeHTa. B Tom e HopmasibHOM
CceYeHUM onpesenstoT nonepeyHyto cnay Q oT BHELHEN HArpysKu.

MpeaenbHbIA KPYTAWMA MOMEHT To onpeaenstoT cornacHo 8.1.38 u NpMHMMAIOT PaBHbIM NPaBOM
yacTu ycnosus (8.67) (paBHbim TSW + Ts ) ANA paccmaTpMBaemMoro NpPoCTPaHCTBEHHOrO CeYeHus.

MNpeaenbHyO NoNepeyvHyo cuay Qo onpeaenstoT cornacHo 8.1.33 1 NpUHMMaIOT PaBHOW NpPaBoW
yacTu ycnosus (8.56). Mpu aTom cepeanHy ANNHbBI NPOEKLUUM HAKNOHHOMO CEYEHMA HA NPOLO/bHYIO OCb
3/leMeHTa pacnonaratoT B HOPMAJbHOM CEYEHWMU, MPOXOAALLEM 4Yepe3 CepeanHy AJUHbI NPOeKuMn
NPOCTPAHCTBEHHOIO CEYEHMSA HA NPOAOJIbHYIO OCb S/1IEMEHTA.

JonycKaeTca 4nA onpeaeneHua KpyTALWMX MOMEHTOB WMCMo/b30BaTb ycaosue (8.75), a ans

onpeaeneHns nonepeyHbix cun - ycnosue (8.60). B 3Tom cayyae KpyTALWMIA MOMEHT T =T1 "
nonepeyHy cuny Q= Q1 OT BHELLHEel Harpysku onpeaensitoT B HOPMA/bHbIX CEYEHUAX MO OJIUHE
anemeHTa. B paccmaTtprBaemom HOpManbHOM CeYeHUM NpeaebHbli KPYTALLMK MOMEHT To NPUHMMaIOT
paBHbIM MPaBoM YacTh ycnosus (8.75) (paBHbIM Tsw,l +Ts,l ), @ NpeaenbHy NonepeyYHyo cnuiy Qo B TOM

¥Ke HOPMasIbHOM CeYEHUN NPUHMMALOT PaBHOM NpaBol YacTh ycnosua (8.60) (paBHOM le + st,l ).
MpM COBMECTHOM AEeWCTBUM KPYTALMX MOMEHTOB M MOMepeYHblX cua cnedyeTr cobaogatb



pacyeTHble M KOHCTPYKTUBHbIE TpeboBaHMA, NpuseaeHHble B 10.3.
Pacyert »ken1e306eTOHHbIX 3/1EMEHTOB Ha MECTHOE CXKaTue

8.1.43. PacyeT Kene3obeTOHHbIX 3/1EMEHTOB Ha MECTHOe CXaTue (CmMATWE) NPou3BOAAT NpwU
OEVCTBUN CHUMAIOLLEN CUAbI, NPUIOKEHHOW Ha OrpaHWYEHHOM NAOWAAN HOPMASbHO K MNOBEPXHOCTU
enesobeToHHOro afiemeHTa. MpK 3TOM yYUTLIBAOT NOBbILEHHOE COMPOTMBAEHME CKaTuto BeToHa B
npeaenax rpy30BoW naowaam (naowaam cMaTma) 3a cHeT 06 beMHOMo HanpPAXKEHHOIO COCTOAHUA HeToHa
nof, rpy3oBoi NAoLWaabto, 3aBUCALLEE OT PACNOIOKEHUA FPY30BOM NIOWAAN HA NOBEPXHOCTU S/1eMEHTA.

Mpn HaAnMYMM KOCBEHHOW apMaTypbl B 30HE MECTHOrO CXKaTMA YYUTbIBAOT AOMNOJHUTE/NbHOE
MOBbILEHME COMPOTUBNEHUA CaTuio OeToHa nog rpy30BON NAOWALAbI 33 CYET COMPOTUB/EHMA
KOCBEHHOW apMaTypbl.

PacueT 3nemeHTOB Ha MECTHOE CXKaTWe MpPWU OTCYTCTBMM KOCBEHHOM apmaTypbl Mpou3BoasT
cornacHo 8.1.44, a npn HaAMYUKN KOCBEHHOW apMaTypbl - cornacHo 8.1.45.

8.1.44. PacueT 3/1eMEeHTOB Ha MECTHOE C}KaThe MPU OTCYTCTBUU KOCBEHHOM apMaTypbl (pMcyHOK 8.9)
NpPO13BOAAT U3 YCN0BUA

N <y Ry Ao, (8.80)

roe N - MecTHaa CHUMaIoLLLEA CUNa OT BHELLHEN Harpy3Ku;
Ab,loc - NAoWaab NPUNOKEHUA CXHUMaIOLLEN cunbl (Naowaab CMAaTus);

Rb,loc - pacyeTHOe CONPOTMB/EHME DETOHA CXKATMUIO MPU MECTHOM AEUCTBUM CHMUMAIOLWEN CUNDI;

¥ - koabduumeHT, npuHMMaembiit pasHbiM 1,0 npu paBHOMEpHOM 1 0,75 npu HepaBHOMEPHOM
pacnpeaeneHnMn MecTHOM HarpysKkun No NaoWwaamn CMATHS.

3nauenme Mbjoc onpeaensior no bopmyse
Rotoc =® Ry, (8.81)

rae Py - koadduumenT, onpeaensemblii no Gopmyne

HO NpMHUMaembl He bonee 2,5 n He meHee 1,0.
B popmyne (8.82):

A),max - MaKcMMmabHas pacyeTHas naouwaab, yctaHaBaMBaemas no cnedyolmm npasmnam:
LEHTPbI TAXECTU naolaaei 'Ahloc " Ab,max coBNajaloT;

rpaHuLbl pacyeTHOM naowaam Aa,max OTCTOSAIT OT KaXK 0/ CTOPOHbI NAoLWaam A\)Joc Ha paccToAHUM,
paBHOM COOTBETCTBYIOLLLEMY Pa3mepy STUX CTOPOH (PUCYHOK 8.9).
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a - B4ANW OT KpaeB 3/1eMeHTa; 6 - Mo BCEM LWMPUHE 3/TIEMEHT];
B - Y Kpan (Topua) a1emeHTa Nno BCEM ero WUPUHE;
I - Ha YrAy 3/1eMeHTa; 4 - Y OAHOTO Kpas 3/1eMeHTa;
e - B6/11M3M OHOTO Kpas a1emMeHTa
1 - afemeHT, Ha KOTOpbI AeNCTBYeT MeCTHasA Harpyska;

2 - naowaab cMATUA A),Ioc,' 3 - MaKcMManbHaA pacyeTHan

naowaab A),max ; 4 - LeHTP TAXKeCTU naowagen Ab,loc n Ab,max ;
5 - MMHMMa/IbHan 30Ha aPMUPOBAHUA CETKaMM, NPU KOTOPOW
KOCBEHHOE apMMpPOBaHME YyYUTbIBAETCA B pacyeTe

PucyHoK 8.9. Cxembl gna pacyeTa 3/1eMeHTOB Ha MeCTHOe
CXaTune npu pacnonoxXeHnum MEeCTHOW Harpysku

8.1.45. PacyeT 3n1eMeHTOB Ha MECTHOE C}KaTWe NPU HaIMYMM KOCBEHHOM apmaTypbl B BUAE CBAPHbIX
CETOK NPOM3BOAAT U3 YCNOBUA

N <y Ryioe " Avoc, (8.83)

rae Rbs,loc - npuBeaeHHOE C y4eTom KOCBEHHOWM apMmaTypbl B 30HE MECTHOIo CXaTuA pacyeTHoe

conpotusneHmne 6eToHa CXaTunto, onpeagenaemoe no d)opmyne

Rbs,loc = Rb,loc +2- Psxy Rs,xy "Hs xy . (8.84)

3pech Psxy - KOapdULMEHT, onpeaensemblit no popmyne



Psxy = ; (8.85)

Ab,loc,ef - N/iowWaapb, 3aKN04eHHan BHYTPU KOHTYpa CETOK KOCBEHHOIO apMMUPOBaHMA, CUUTAA MO UX
KpPalHUM CTEPXKHAM, U NpUHUMaemas B popmyne (8.85) He 6onee Ab,max;
Rs,xy - pac4eTHOe CONPOTMBAEHME PACTAKEHWNIO KOCBEHHOW apMaTypbl;

Hs xy - K0O3DPULMEHT KOCBEHHOTO aPMMUPOBaHUSA, oNpeaensemblii no popmyne

nx'Asx'Ix—i_ny'A‘sy.ly
; (8.86
Ab,loc,ef 'S ( )

/us,xy =

n,, Asx ) Ix - YUCNO CTEPKHEN, NNOWAAb CeYEHMA U A/IMHA CTEPIKHA CETKU, CYMTAA B OCAX KPaHUX
CTepskHel, B HanpasaeHun X;

ny , &y, Iy - TO e, B HanpasaeHun Y;
S - lar CETOK KOCBEHHOIO apMMUPOBaHUA.

3Ha4yeHuA Rb,loc, Ab,loc, Y uN NPUHMMaLOT cornacHo 8.1.44.

3HayeHWe MeCTHOM CHMUMAOWENA CUAbI, BOCNPUHMMAEMOE 3S/NEMEHTOM C KOCBEHHbIM
apmupoBaHuMem (npaBas 4YacTb ycnosua (8.83)), npuHMmatoT He Bonee yABOEHHOrO 3HAYEHUSA MECTHOM
CKUMAIOLWEN CUNbl, BOCMPUHUMAEMOrO 31EMEHTOM 6€e3 KOCBEHHOro apmMupoBaHuA (nNpaBas 4acTb
ycnosus (8.80)).

KocBeHHOe apMupoBaHME AONKHO OTBEYaTb KOHCTPYKTMBHbIM TpeboBaHMAM, NpuBeLEeHHbIM B
10.3.

Pacuert kene306eTOHHbIX 3/1EMEHTOB Ha NPoAaBANBaHME
Obuwme NoNoKeHUn

8.1.46. PacueT Ha npoaas/MBaHMe NPOU3BOAAT ANA NOCKUX ¥Kee306eTOHHbIX 3/1eMeHTOB (NauT)
npv AencTBUM Ha HUX (HOPMAJIbHO K NJIOCKOCTM 3/1eEMEHTA) MECTHbIX, KOHLEHTPUPOBAHHO NPUIOKEHHbIX
YCUANI - COCPEeAOTOYEHHbBIX CUAbI U U3rnbatowero MoMeHTa.

Mpu pacyeTte Ha nNpoJaBAMBaHME pPACCMATPMBAIOT pacyeTHOe MoMepeyHoe ceyeHue,

hy

2
NPOA0/IbHO OCK, MO NOBEPXHOCTU KOTOPOTO AENCTBYIOT KacaTe ibHble YCUAUA OT COCPeaoTOUYEHHbIX CUAbI
N nsrnbatoero momeHTa (pucyHok 8.10).

pacnosioXeHHOe BOKPYr 30Hbl Mepesayn YCUAUIA Ha 3/IEMEHT Ha PaCCTOSAHUM HOPMAaJIbHO K €ero
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PucyHok 8.10. YcnoBHas moaenb gna pacyeta Ha NpogaBanBaHue

Yearosneit
DACHEIMHBIT KOHYD

[Tauma

v
Koaouua /

ﬂ,eﬁcmyroume KacCaTe/ibHble yCanAa no naowaan pac4eTHoOro nonepevyHoro ce4yeHna A0/1KHbl 6bITb

BOCNPMHATbI BETOHOM C CONPOTUBAEHNEM HETOHA OCEBOMY PACTANKEHUIO Rbt M nonepeyHom apmaTypoMu,
pPacrno/sioKeHHOM OT Trpy30BOW MJIOWAAKM Ha paccToAHuMM He 6onee ho N He MeHee %, C
COMPOTUBAEHMEM PACTANKEHUIO st .

Mpn AelcTBUU COCPEAOTOYEHHOW CUAbI KacaTesbHble YCUAMA, BOCMPUHUMaemMble GETOHOM W
apMaTypomn, NPUHMUMAIOT PAaBHOMEPHO pacnpeneeHHbIMU N0 BCEM NA0oWaAN pacyeTHOro NonepeyYHoro
ceyeHus. Mpu aencTBUM U3rMbatoLLEro MOMEHTA KacaTe/lbHble YCUAUA, BOCNPUHMMaEMble 6eTOHOM U
nonepeyHon apmaTtypoi, NPMHUMAIOT IMHENHO M3MEHAIOLLMMNCA NO AJMHE PACYETHOro NonepeyHoro
CEYEHMS B HanpaBNEHUW OENCTBUA MOMEHTa C MAKCMMaibHbIMW KacaTes/lbHbIMW  YCUANAMM
NPOTUBOMNONOXKHOIO 3HAKA Y KPAaeB PacYeTHOro NOMNepPeYHOro Ce4YeHNs B 3TOM HaNpaBAEHUN.

PacueTr Ha npopgaBnAnBaHMe NpU AENCTBUM COCPEAOTOYEHHOW CWUbl U OTCYTCTBUM MOMNEPEYHOM
apMmaTypbl NPon3BOAAT cornacHo 8.1.47, npu AeiCcTBUMN COCPen0TOYEHHOM CUbl M HAJIMYMM NONEPEYHO
apmaTypbl - cornacHo 8.1.48, npu AeNCTBUMM COCPEAOTOYEHHbIX CUAbl U U3rMBAOLWEro MoOMeHTa U
OTCYTCTBMM NONEpPeyHoi apmaTtypbl - corfacHo 8.1.49 n npu AeincTBUM COCPEenOTOYEHHbIX CUbI U
n3rnbaloLLLero MOMeHTa M HaZInYMKn NonepeyHor apmaTypbl - cornacHo 8.1.50.

PacyeTHbI KOHTYP NOMEPEYHOro ceYeHUs NPUHUMALOT: NPU PACMONOKEHMUN NAOWALKK Nepesaym
Harpy3Km BHYTPU MJIOCKOrO 3/IeMeHTa - 3aMKHYTbIM U PAaCcMoIOKEHHbIM BOKPYr NAOLWAAKN nepenayu
Harpysku (pucyHok 8.11, a, r), Npu PacnoNoXeHUM NNOLWAAKM Nepesadyn Harpysku y Kpaa uam yrna
M0OCKOrO 3/1IeMeHTa - B BUAE ABYX BapMaHTOB: 3aMKHYTbIM WU PACMO/IONKEHHbIM BOKPYr MAOLWAAKM
nepesiauyv Harpysku M He3aMKHYTbIM, CIeAYIOLIMM OT KpaeB N0CKOro anemeHTa (pucyHok 8.11, 6, B), B
3TOM CJly4ae YYMTbIBAKOT HAaMMEHbLUYIO HEeCyLlylo CnocobHOCTb MPU ABYX BapWaHTax Pacrno/ioXeHua
pacyeTHOro KOHTypa NonepeYyHoro ceyeHus.
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a - N10WaAKa NPUNOKEHNA HArPy3KM BHYTPM NAOCKOTO
3NeMeHTa; 6, B - TO e, Y Kpas NJIOCKOro 3/1eMEeHTa;

I - NpU KPecToobpaszHOM PACNONOKEHNM NONEPEYHON apMaTypbl
1 - nnowasb NPUNONKEHMSA HArPy3KK; 2 - PaCYETHbIN KOHTYP
nonepeyYyHoro ceyeHus; 2' - BTOPOi BapMaHT PacnosioXKeHus
PacYeTHOro KOHTYPA; 3 - LEHTP TAXKECTM PaCYeTHOro KOHTYpa

(mecTo nepecevyeHmna ocelt X1 " Y1 ); 4 - UEHTp TAMKECTU NNOWAAKM
NPUAOXKEHUA Harpy3kn (mecto nepeceyeHnn ocen X n'Y);
5 - nonepeyHas apmatypa; 6 - KOHTYp PacYeTHOro NONEePeYHOro
ceyeHus 6e3 yyeTa B pacyeTe NonepevyHom apmaTypbl;
7 - rpaHuMLUa (Kpali) NN10CKOro anemeHTa

PucyHok 8.11. Cxema pacyeTHbIX KOHTYPOB NonepevyHoro
cevyeHus Npu NPoaaABANBAHUN

B cnydae pacnonoxKeHna oTBepCTUA B NAMUTE Ha PAaCCTOAHNM MeHee 6h ot yrna nav Kpaa naowaaku
nepengayvyn Harpyskm o yrna Man Kpaa oTBepCTtnA YacCTb pPaCYETHOro KOHTYpPa, pacCnosioXeHHaA mexay
ABYMA KaCaTe/IbHbIMU K OTBEPCTUIO, NPOBEAEHHBIMU U3 LLEHTPA TAXKECTU NNOWaAKN Nepenayvyn Harpysku,
B pacCyeTe He y4NUTbIBAETCA.

Mpwn AEVICTBMM MOMEHTa M loc B MeCTe NPUNOXKEHUNA COCpeAOTO‘-IeHHOIZ Harpyskum nos10BUHY 3TOIo
MOMEHTa Yy4UTbIBAKOT MPU pacyeTe Ha NpodaB/siMBaHWME, a APYryto NOJIOBUHY - NpPU pacdeTe no
HOPMaJ/ibHbIM Ce4eHNAM No WnpuHe cevyeHusa, BKI'IPOLIaIOLLI,eH WNPUHY NAOoWaaKn nepeadayvyn Harpyskm um
BbICOTY CEYEHUNA NNTIOCKOro asNemMeHTa no obe CTOPOHDbI OT N/1IoWagKN nepeaayvym Harpysku.

Mpwn AeVICTBMM cocpeaoTOYEHHbIX MOMEHTOB U CUJIbl B YCZTOBUAX NPOYHOCTUN COOTHOWEHUNE MmexXay
AeﬁCTByPOLLI,VIMM CoCpenoTOYEeHHbIMM  MOMeHTamu M, y4duTbiBaembiMM NpU  NPOAAB/INBAHUU, U

npeaenbHbiMmn Mult NMPUHUMAKOT He 6onee MONOBUHbI COOTHOLLEHUS mexay AEI;ICTBYPOLLI,MM



cocpenoTodeHHbIM yeuanem F n npegenbHbim Fult .

Mpy pacnonoXKeHUn cocpesoTOYEeHHON CUbl BHELEHTPEHHO OTHOCUTE/IbHO LLEHTPA TAXKeCTU
KOHTYpa pPacyeTHOro MonepevyHoro CevyeHus 3HayeHusa M3rMbalolmx CocpenoTOYEHHbIX MOMEHTOB OT
BHELUHEWN HarpysKu onpeaenstoT C y4eToOM AONONHUTENIbHOIO MOMEHTA OT BHELLEHTPEHHOTO NPUIOXKEHUA
COCPeslOTOMEHHOM CUbl OTHOCUTE/NIbHO LLEHTPA TAMECTU KOHTYpPA PacYeTHOro MonepeyHoro ceyeHus C
NOJIOXKUTENIbHBIM MM 06PaTHbIM 3HAKOM MO OTHOLLIEHWUIO K MOMEHTAM B KOJIOHHE.

PacyeT anemeHTOB Ha NpogaBanBaHue
npu AeﬁCTBMM COCpEAOTOHGHHOﬁ CUnbl

8.1.47. PacyeT anemeHTOB 6€3 nonepeyHoOM apmaTypbl Ha NpPOAABAMBaAHWE MpPU AeNCTBUK
COCPEeAOTOYEHHOM CUbI NPOU3BOAAT U3 YC0BUA

F< Fb,ult, (8.87)

rae F - cocpegotoyeHHana cuna ot BHELWHeN Harpysku;

Fb,ult - npeAenbHoe ycuame, BocnpuHumaemoe 6eToHOM.

Ycunuve Fb,ult onpeaenaoT no popmyne
Fb,ult =Ry A), (8.88)

rae A) - noWwadb pacy4eTHOro nonepe4vyHoro ce4eHnA, Ppacno1I0KEHHOTo Ha PaCcCTOAHNUNA 095h0 oT

rpaHuLbl NAOLWAAM NPUNOKEHMSA COCPeLOTOUYEHHOM cunbl F ¢ paboyeit BbICOTOW ceyeHus ho (prcyHoK
8.12).
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1 - pacyeTHOe nonepeyHoe ceyeHue;
2 - KOHTYpP PacYeTHOro NOMepPeYHoro ceYeHus;
3 - KOHTYpP NJIOWAAKN NPUSIOKEHUA HArpy3Ku

PucyHok 8.12. Cxema ans pacyeTa Kene3o006eTOHHbIX 3/1eMEHTOB
6e3 nonepeyHo apmaTypbl Ha NPOAABAMBAHKNE

Mnowaap A\) onpeaenatoT no popmyse

A\) =u 'ho, (8.89)

rge u - nepunmeTp KOHTYpa pac4eTHOro nonepevyHoro ce4eHusA,

ho - npuBegeHHan pa6oqaﬂ BbICOTa cevyeHunA hO = O’S(hOX + hOy),

3faecb h()x " hOy - paboyas BbICOTA cevyeHMA ANA NPOAONLHOM apMaTypbl, PACNONOMKEHHOM B
HanpaBneHun ocen X n'Y.

8.1.48. PacyeT 3/1eMeHTOB C MNOMNEpPeyHOoM apmaTypoii Ha NpoJaB/MBaAHME NpU  LEeNCTBUM
cocpesoTodeHHOM cunbl (pucyHok 8.13) nponssogaT U3 yciosuma

F< I:b,ult + st,ult, (8.90)

F

roe swult - NpegenbHoe ycuaue, BOCMPUHMMAeMoe MOoMepeyHo apmaTypoi npu
NpPoAaBAMBaHNUN;



Fb,ult - npefenbHoe ycunume, BOCNpuHMmaemoe 6eToHOM, onpeaenaemoe coriacHo 8.1.47.
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1 - pacyeTHOE NonepeyvHoe CeYEHWUE; 2 - KOHTYP PacYeTHOro
nonepeyHoro cevyeHus; 3 - rpaHuLLbl 30HbI, B Npeaenax KoTopbix
B pacyeTe y4yMTbIiBaeTCA NonepeyHas apMmaTtypa; 4 - KOHTYp
pacyeTHOro NonepeyYyHoro cevyeHus 6es yyeTa B pacyeTe
nonepeyHomn apmaTypsbl; 5 - KOHTYP NAOWAAKK
NPUIOXKEHNA Harpy3Ku

PucyHok 8.13. Cxema ans pacyeta Kenes3obeToHHbIX NanuT
C BEPTUKa/IbHOM paBHOMEPHO pacnpenesieHHOoM nonepeyYHom
apMaTypon Ha NpoaaB/nBaHme

Ycunue st,ult, BOCMPUHMMAEMOe MNonepeyHon apmaTypoil, HOPManbHON K MPOAO/bHOW OCU
3NeMeHTa W pPacno/IOKEeHHOMW pPaBHOMEPHO BAOJb KOHTypa PacyeTHOro MNOoMnepevyHoro cevyeHus,
onpeaenatoT no popmyne

st,ult = 078qsw U ,(8.91)

rae Usw - ycunme B nonepeuroit apmatype Ha eAMHWLLY AMHbI KOHTYPa PacyeTHOro NonepeyYHoro

CeyeHusn, PacnosioXKeHHON B npeaenax PacCToAHUA O’Sho no obe CTOPOHbI OT KOHTypa PacyeTHOro
ceyeHun
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Asw - naowaab cevyeHuA nonepequﬁ apmMmaTtypbl C Warom SW, pacnonoxeHHaa B npeaenax

paccTosiHuA O,Sho no obe CTOPOHbI OT KOHTYpa PacyeTHOro MOMepeyHoro CeYeHWs No MnepumeTpy
KOHTYpPa pacyeTHOro nonepeyvyHoro ceyeHus;

U - NepUMETP KOHTYypa PacYeTHOro NOoMepPeyYHOro ce4YeHus, onpeaenaemoln cornacHo 8.1.47.

Mpyn pacnonoxeHnmn nonepevyHom apmaTypbl HEPAaBHOMEPHO MO KOHTYPY PaCcYeTHOro NOMePEeYHOro
CeYeHMs, a CoCpesoTOYEHHO Y OCel M/OWALKN Nepesaym Harpysku (KpectoobpasHoe pacnonoxKeHue
nonepeyYyHon apmaTypbl) NEPUMETP KOHTYpa U /1A NonepevyHon apmaTypbl MPUHUMAIOT N0 GaKTUYECKUM

OJIMHAM YYacTKOB Pacro/IoXKeHUsA MOoMepeyvyHon apmatypbl Lo w sty Mo pPac4yeTHOMY KOHTypy
npogasnuBaHua (pucyHok 8.11, r).

3HayeHue Fb,ult + st,ult npMHMMaloT He 6onee 2Fb,u|t. MonepeyHylo apmaTypy Yy4uTbiBalOT B

pacuyeTe npwu st,ult He MeHee 0725Fb,ult.
3a rpaHuuUelr pacnosioXKeHWUa NonepeyHor apmaTypbl pacyeT Ha NpPoAaB/AMBaHME NPOU3BOAAT

cornacHo 8.1.47, paccmaTtpuMBan KOHTYpP PacyeTHOro NMonepevyHoro CeYeHWA Ha PacCTOAHUM O,Sho oT
rPaHULbl PacnosioXKeHnUa nonepeyvHon apmatypsbl (pucyHok 8.13). Mpu cocpe,OTOHEHHOM PACNONOKEHUU
nonepevyHon apmaTtypbl MO OCAM MNJOWALKM MNepefadn Harpysku, Kpome TOro, pacyeTHbIA KOHTYp
nonepeyHoro ceyeHua 6ETOHA MNPMHUMAIOT MO AMArOHANbHBLIM JIMHUAM, CAEAYOWMM OT Kpas
pacnonoXeHna nonepeyHom apmaTypsbl (pucyHok 8.11, r).

MonepeyHasa apmaTtypa AOXKHA YA0BAETBOPATb KOHCTPYKTUBHbLIM TpeboBaHMAM, NpUBEAEHHbIM B
10.3. Mpu HapyweHUn yKasaHHbIX B 10.3 KOHCTPYKTUBHbIX TPebOBaHUI B pacyeTe Ha NpoaaBinBaHue
cnepyet yuyuTbiBaTb TOJIbKO MOMEPEYHYIo apmaTypy, Mepecekatowyo nupamuay npogasavMBaHuA, Npu
obecneyeHnmn ycnoBumii ee aHKEPOBKM.

PacueTt anemeHTOB Ha NpoaaBaAnBaHUeE Npu ,CI,EVICTBVIVI
COCpeaO0TOYEHHDbIX CU/ibl N M3FM63I-OLLI,€FO MOMEHTa

8.1.49. PacueT anemeHTOB 6€3 nonepeyHolM apmaTypbl Ha MNpPoAaB/MBaHWE MPU COBMECTHOM
OENCTBUMN COCPEAOTOUEHHBIX CUbI U M3TMDBAIOLWEro MOMEHTa (CM. pUCYHOK 8.12) Npou3BOAAT U3 YCNOBUA

koM
Fb M —,(8.93)

,ult b,ult

roe F - cocpegoToyeHHasn cuna OT BHELWHeW Harpysku;
M - cocpeoToYeHHbIN N3rnbatoLLMiA MOMEHT OT BHELLIHE Harpy3Ku, y4nTbiBaeMblii NpU pacyeTe Ha
npogasnueaHue (8.1.46);

I:b,ult n I\/Ib,ult - npeaenbHble CoOCpenoTO4HEHHbIE CMa U M3FM6aI-0LLI,Mﬁ MOMEHT, KOTOpPble MOTYT

6bITb BOCNPUHATDLI 6eToHOM B pac4eTHOM nonepevyHom cevyeHn Npun nx pasgesibHOM AeﬁCTBMM.
B »kenesobeToHHOM KapKace 3AaHM171 C NNOCKUMM NepeKpbITUAMU COCpeAOTOHEHHbIﬁ M3FM66EOLLI,MV1

MOMEHT M|oc paBeH CyMMApHOMY M3rmbatowemy MOMEHTY B CEYEHUAX BEPXHEN U HUKHEN KOJIOHH,
NPUMbIKAIOLLMX K NEPEKPLITUIO B PpacCMaTPMBAEMOM Y3e.

MpeaensvHyo cnny Fb,ult onpegenatoT cornacHo 8.1.47.

MpeaenbHbl N3rnbatoLmMii MOMEHT Mb,ult onpegenaoT no popmyne

Mb,ult =Ry ‘W, 'ho, (8.94)



rae W - MOMEHT COMNPOTUB/IEHNA PACYHETHOrIO NoNepeyHOro ce4yeHuA, onpep,enﬂerv\blﬁ cornacHo

8.1.51.
Mpu aencTeBnn n3rnbaloWmMx MOMEHTOB B ABYX B3aMMHO NeprneHAMKYAAPHbIX MJOCKOCTAX pacyeT
NpPou3BOAAT U3 YCNOBUSA

F M, M,
+ +
F M

,ult M bx,ult

<1 (g.95)
by,ult

roe F, M x U M y - COCpeaoToYEHHbIe CK1a U nsrnbatowme MOMeHTbl B HanpasaeHusax ocen X un 'Y,
Yy4YUTbIBAaEMbIE NMPU pacyeTe Ha npoaasnmBaHue (8.1.46), oT BHELLIHEN Harpy3KK;

Fb,ult, Mb)@ult, I\/Iby7u|t - npeaenbHble COCpenoToHeHHble Chna U M3FM63POLLI,VI€ MOMEHTbI B
HanpaB/eHnAX ocert X n Y, KOTOpble MOTyT 6bITb BOCNPUHATDLI 6eToHOM B pac4eTHOM nonepeyHoOMm
ceyeHun npun nx pasgesibHoOm AeﬁCTBMM.

Ycunue Fb,ult onpeaenatoT cornacHo 8.1.47.

Yeunus be,ult 7 Mby,ult onpeaensAoT COrNacHo YKasaHMAM, NPUBEAEHHbIM Bbille, NPU AeUCTBUN
MOMEHTA B NIOCKOCTM 0cei X U Y COOTBETCTBEHHO.

8.1.50. PacyeT NpoYHOCTUN 3/1IEMEHTOB C NOMNEPEYHOM apmMaTypolt Ha NPOAaBAMBaHNE NPU 4eNCTBUK
COCPEAOTOYEHHON CUAbI U U3MMBAIOLLMX MOMEHTOB B ABYX B3aMMHO MeEPNeHAMKYAAPHbIX MIOCKOCTAX
NPOM3BOAAT U3 YCNOBUSA

F M M,
+ X + <1 (8.96)
I:b,ult + st,ult be,ult + Msw,x,ult Ivlby,ult + M sw,y,ult ’

rneF, My u My _cm.8.1.49;

Fb,ult, be,ult n Mby,ult - npeaenbHble cocpenoTovYeHHble CUNa U VI3FVI6a|OLU,VIe MOMEHTbI B

HanpaBaeHnAax ocelt X un Y, KOTOpble MOryT ObITb BOCMPUHATDbI 6eToHOM B pacyeTHOM nonepeyHom
cevyeHunn npun nx pasgebHoOmM ,CI,EVICTBVIVI;

F M

sw,ult ,
HanpasneHusax oceir X M Y, KOTopble MOryT ObiTb BOCMPUHATbI MOMEPEYHON apmaTypon nNpu KUx
pa3genibHOM AENCTBUM.

sw,x,ult " I\/Isw,y,ul'( - npegenbHble COCPENOTOYEHHDbIE CUN1A U M3I’M6a|'0LLI,Me MOMEHTbI B

Ycunua Fb,ult, be,ult, Mby,ult " st,ult onpeaenAtT cornacHo ykasaHuam 8.1.48 n 8.1.49.

Yeunus Msw,x,ult " Msw,y,ult BOCMPUHMMAaEMble MOMNepeYyHon apmaTypoi, HOpMasibHOM K
NPOAO/IbHOW OCKM 31eMeHTa U PachONOMKEHHOM pPaBHOMEPHO BAONAb KOHTYpa PacYyeTHOro ceyeHus,
onpeaensaloT Npu AeWCcTBUU M3rMbaloLero MOMeHTa, COOTBETCTBEHHO B Hanpas/ieHun ocer X u Y no

dopmyne

M swult — 0,8 Qs 'Wsw , (8.97)

roe Ogw 1 Wsw - onpegenaArT cornacHo 8.1.48 n 8.1.52.
(8 pea. 3meHeHuma N 2, yts. Npukazom MuHcTpos Poccum ot 30.12.2015 N 981/np)

3HayeHuA Fb,ult + st,ult , be,ult + Msw,x,ult , Mby,ult + Msw,y,ult B ycsioBun (8.96) npuHMmatot

He bonee 2Fb,u|t , 2be,ult, 2Mby,u|t COOTBETCTBEHHO.
MNonepeyHan apmaTtypa AO0JI}KHA OTBEYaTb KOHCTPYKTUBHbIM TpeboBaHMAM, npueegeHHbIM B 10.3.



MpY HapyLWeHMKU YKas3aHHbIX B pasaene 10.3 KOHCTPYKTUBHbIX TpeboBaHWiM B pacyeTe Ha NpoAaBanBaHue
cnepyeT yumTbiBaTb TONLKO NOMEPEYHYID apmaTypy, Nepecekalollyo nMpamuay npoaasanBaHuMA, Npu
obecneyeHnn ycioBUIA ee aHKEPOBKM.

8.1.51. B obuiem cnyyae 3HAYEHUS MOMEHTA COMPOTMB/IEHUA PACYETHOrO KOHTypa 6eToHa npwu

W

npoAasaMBaHUM  ‘bx(y) B HaMpaBJAEHWAX B3aUMHO NepreHAMKYNAPHbIX ocei X M Y onpeaensator no
dopmyne

Ib
_ X(y)
Woy) = —X(y)y , (8.98)

roe 'bx(y) - MOMEHT MHEpPLMM PacyeTHOro KOHTYpa OTHOCUTE/IbHO OceW Y1 " Xl, NpoXoAaLLmMxX
yepes ero LUeHTp TAXKecTn (pucyHok 8.11);

X( y)max - MaKCMMaJibHO€ PaCCToOAHUE OT PACYHETHOIO KOHTYPa A0 €ro UeHTpa TAXKeCTuU.

OTZe/IbHbIX YYaCTKOB PacYeTHOro KOHTYpa MOMNEpPeYHOro CeyeHuWss OTHOCUTENIbHO LEHTPasibHbIX OCeM,
NPOXOAALLMX YEpPes3 LLEeHTP TAKECTU PACYETHOIO KOHTYPa, MPUHMMAA YCNOBHO WMPUHY KaXKA0ro y4acTKa
paBHOM eguHuULE.

MonoXeHne LEeHTPa TAMKECTU PAaCYETHOTO KOHTYpPa OTHOCUTE/IbHO BbiIBpaHHOM OcK onpeaenstoT no
dopmyne

3HayeHMe MOMEHTa WHepuun 'bx(y) ONpeaenAloT Kak CyMMYy MOMEHTOB WHEPUUU bx(y)i

roe Li - ANIMHA OTAENbHOIO Y4acTKa pacyeTHOro KOHTypa;

Xi(yi )0 - paccToAHWE OT LEHTPOB TAMECTU OTAE/IbHbIX Y4aCTKOB pPaCYeTHOro KOHTypa A0
BblOpPaHHbIX OCe.

Mpwu pacyeTax NPUHUMAIOT HaMMEHbLLME 3HaYEHMA MOMEHTOB COMPOTUBAEHMUSA be n be .
MOMEHT CONPOTUBNEHNA PACYETHOIO KOHTYpa BeToHa A/1A KONOHH KPYr/lIoro cedeHuns onpenensaioTt
no popmyne

7Z(D+h0)2

b — 4 ,
(8 pea. U3ameHeHus N 2, yTB. MNpurKasom
MwuHcTpos Poccmm o1 30.12.2015 N 981/np)

rae D - guameTp KONOHHbI.
8.1.52. 3HayeHMs MOMEHTOB COMPOTUB/IEHUS MOMNEPEeYHON apmaTypbl NpPU NPOLAABAUBAHUM

Wsw,x(y) B TOM CAy4ae, Korga rnonepeyHas apmaTtypa pacro/ioKeHa paBHOMEPHO BAO/b PacyeTHOro
) h
KOHTYpa NpoZaB/vnBaHUA B Npeaenax 30Hbl, FPaHuLbl KOTOPOW OTCTOAT Ha PACCTOAHUM 7 B KaXKayto

CTOPOHY OT KOHTypa npoAaBnuMBaHus 6eToHa (cm. pucyHoK 8.13), NpPUHMMAOT pPaBHbIMU

COOTBETCTBYHOLWMM 3HA4YEHNAM be n Wby .

Mpn pacnosioXeHMn MomnepeyHor apmaTypbl B MIOCKOM 3/1IEMEHTE COCPEAOTOYEHHO MO OCAM
rpy30BOM NAOWAAKM, HanpuMMep MO OCKM KOJIOHH (KpecToobpasHoe pacrnonosKeHWe nonepedHomn



apmMatypbl B NepeKpbITUK), MOMEHTbI CONPOTMUBIEHUA NOMNEPEYHON apMaTypbl ONPeaensatoT No TeEM e
npasuaam, YTo U MOMEHTbI CONPOTUBIEHNA BETOHA, NPUHMMANA COOTBETCTBYIOLLYHO GaKTUYECKYIO ANHY
OrPaHWYEHHOrO Y4acTKa Pacno/oxKeHMA NonepeyYHoi apMmaTypbl MO PacyeTHOMY KOHTYpPY NPOAaB/MBaHNA

stx 7 sty (pucyHok 8.11, ).

PacyeT NJI0CKOCTHbIX Kene306eTOHHbIX 3/IEMEHTOB
NJINT N CTEH NO NPOYHOCTH

8.1.53. PacyeT no MPOYHOCTU MNJOCKUX MNAUT MEPEKPbITUM, MOKPLITUN U GYHAAMEHTHbIX NAUT
cnepyetr NpPov3BOAMTL KaK pacyeT MAOCKMX BblAE/NEHHbIX 31EMEHTOB Ha COBMECTHOe JeNncTBue
n3rnbaroLLMX MOMEHTOB B HAMpasJeHWM B3aWMMHO MEPNEHAUKYNAPHbIX OCEN U KPYTALMX MOMEHTOB,
NPWUAOXKEHHbIX MO GOKOBbIM CTOPOHAM MJIOCKOrO BblAENEHHOrO 3/IEMEHTa, a TaKXKe Ha gencteume
NPOAO/IbHBIX M NOMEPEUHbIX CUA, MPUIOKEHHbIX MO HOKOBLIM CTOPOHAM MJIOCKOFO 3/1eMeHTa (PUCYHOK
8.14).

PucyHok 8.14. Cxema ycunuii, AenCTBYIOLWNX Ha BblAeNEHHbIN
NAOCKUIN 3N1EMEHT €AMHNUYHOM LIMPUHBI

Kpome Toro, npuv onuvpaHuM MAOCKUX MAUT Ha KOJMIOHHbI CnedyeT Mpou3BOAMUTb pacyeT MAWUT Ha
NpoAaBaMBaHWE Ha AeACTBUE COCPeAOTOYEHHbIX HOPMAsbHbIX CUAN M MOMEHTOB cornacHo 8.1.46 - 8.1.52.

8.1.54. PacyeT nNo NPOYHOCTM NAOCKUX NANUT B 06LLEM CyYae peKOMEHAYETCA NMPOU3BOANTL NyTEM
pasaeneHuns NA0CKOro 3/1eMeHTa Ha OTAE/IbHbIE C/IOM CATOro 6eTOHa M PacTAHYTOM apmaTypbl U pacyeTa
Kak4oro c/10A OTAeNbHO Ha AeMCTBME HOPMasbHbIX M COABUIAlOLWMX CUA B 3TOM CA0€, MOAYYEHHbIX OT
AeNCTBMA N3rMBaoLLMX U KPYTALLMX MOMEHTOB M HOPMabHbIX CUA (PUCYHOK 8.15).
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PucyHok 8.15. Cxema ycuanin, AencTeyowmx B 6eTOHHOM
W apMaTypHOM C/10AX BblAE€/IEHHOr0 N/J0CKOro 3/IeMeHTa NAUTbI
(ycunua Ha NpOTMBONOMOXKHbBIX CTOPOHAX YC/IOBHO HE NOKa3aHbl)

PacyeT NI0CKNX 5N1eMEHTOB MNJIUT MOKET TaKKe NMPoM3BOANTLCA 6e3 pas3genieHns Ha ciom 6eToHa U
pacTAHYTON apmaTypbl Ha COBMECTHOe AeicTBME U3rMbalowmx U KPyTAWMX MOMEHTOB U3 YCIOBUIA,
OCHOBaHHbIX Ha 0606LIEHHbIX YpaBHEHMAX NpeaenbHOro paBHoOBecUA:

(M, =M, )-(My =M, ) =M} >0, (5 100)
M, 2 M, (8.101)
My =M, (8.102)
My =M, (8.103)

rae Mx, My, Mxy - M3I'l/163|'0LLI,Me N KpyTAawmne MOMEHTHI, ,EI,EVICTBYI'OLLI,ME Ha Bbl,ﬂ,el'IEHHbIVI
NAOCKUIN 3INEMEHT;

Mx,ult, Ivly,ult ) Mxy,ult - npeaenibHbie VI3FVI6aIOLLI,VIe N KpyTAalwme MOMeHTbl, BOCMPUHNMaeMble
NNOCKUM BblAeNNIEHHbIM 2/1IEMEHTOM.

3Ha4veHuA npeaenbHbIX VI3I'M63IOLLI,VIX MOMEHTOB M x,ult U M y,ult cneayet onpeaenATtb U3 pacyeTa

HOPMa/bHbIX CEYEeHUI, NepneHAMKYNAPHbIX 0CAM X 1 Y, MNOCKOro BblAEeNEHHOTO 3/1IeMEeHTa C NPOLO/IbHOM
apmaTypon, napannenbHon ocam X n 'Y, cornacHo ykasaHmam 8.1.1 - 8.1.13.

3Ha4yeHuA npeaenbHbIX KPyTAWKMX MOMEHTOB CheayeTr onpenenAatb no 6ETOHy bey,ult n no

pacTAHYTOM NPOAO/IbHOM apmaType M sxy,ult Mo popmysiam:

M =0,IR,b*h  (8.104)

bxy, ult

rae b v h - meHbwwnii M 60AbLINIA pasMmepbl COOTBETCTBEHHO M/I0OCKOrO BblAENEHHOIO 3/1IEMEHTA;



M sxy,ult — 095Rs (Ab( + A%y ) hO , (8.105)

roe Asx 7 A%y - NI0WaAn ceyeHma NPoaoAbLHOM apMaTypbl B HanpasaeHun ocen X u Y;

ho - pabo4as BbICOTa MOMEPEYHOro ceYeHus NanTbl.

[onyckaeTca NpUMeHATb U ApyrMe MeToAdbl pacyeTa Mo MPOYHOCTU MIOCKOro BblAeNeHHOro
3N1eMeHTa, NoJlyYeHHble Ha OCHOBE PaBHOBECUA BHELUHUX YCUAWNIA, AeNCTBYIOWMUX N0 GOKOBbIM CTOPOHaM
BblAE/IEHHOTO 3/IEMEHTa W BHYTPEHHUX YCUAWA B AMAroHa/bHOM CEYEHWW MJIOCKOTO BblAENEHHOro
3/1eMeHTa.

Mpn AeNCcTBUKN Ha BblAENEHHbIN MNAOCKNI 3N1EMEHT MINT TaKXKe NPOA0/bHON CU/bI PacyeT cneayer
NPOM3BOANTb KaK A/1A BblAENEHHOrO MNIOCKOTro 3/1eMeHTa CTeH cornacHo 8.1.57.

8.1.55. PacyeT M/IOCKOro BblAe/NIEHHOr0 3/1eMeHTa Ha [AeNCTBME MOoMepeyHbIX Cua ciedyet
NPOU3BOANUTb U3 YCNOBUA:

Q.9

+ <1
,(8.106
Qx,ult Qy,ult ( )

roe Qx " Qy - onepeYHble CUAbI, AeCTBYIOLLME NO HOKOBbIM CTOPOHAM MNAOCKOro BblAENEHHOTO
3NeMEeHTa;

Qx,ult n Qy,ult - NpegenbHble NonepeyHble CUAbl, BOCMPUHUMAEMbIE MNOCKMM BblgeNeHHbIM
3/1IEMEHTOM.
3HayeHuns NpeaenbHbIX MONepPeYHbIX CUI ONpeaenatoT no popmyne:

Qult = Qb + st, (8.107)

roe Qb " st - NpefesibHble NomnepeyHble CUbl, BOCMIPUHMMAEMble COOTBETCTBEHHO HETOHOM U
nonepeyYyHoi apmaTypoit u onpeaensemole no Gopmynam:

Q, =0,5R,;bh; . (8.108)
Quv = sy, (8.109)

rae Usw - MHTEHCHMBHOCTL NONEpeYHOro apMMpPOoBaHHUA, onpedenfemasn no popmyne (8.59).
8.1.56. PacyeT Mo Npo4YHOCTM CTeH B obWem caydyae ciedyeT MNPOM3BOAUTL KaK MIOCKMX
BblZ€/IEHHbIX 3/1EMEHTOB Ha COBMECTHOE ZeMCTBME HOPMAJIbHBIX CUJ, U3TMHAIOLWMX MOMEHTOB, KPYTALLMX

MOMEHTOB, CABUFAIOWNX CWUA, MOMEPEYHbIX CUA, MPUNONKEHHbIX NO GOKOBbLIM CTOPOHAM MNJIOCKOTO
BblAE/IEHHOTO 3/1eMeHTa (PUCYHOK 8.16).
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PucyHok 8.16. Cxema ycuann, AeACTBYOLWMX HA BblAeNEeHHbIM
NJAOCKWUIA 3N1EMEHT e4UHUYHOM LIMPUHbI CTEHDI
(ycunua Ha NpOTMBONOMOXKHbBIX CTOPOHAX YC/IOBHO HE MOKa3aHbl)

8.1.57. PacueT cTeH B 0buwem c/iy4yae peKoMeHAyeTcs NPOM3BOANTb MYTEM pa3fesieHUs NAOCKOro
3NleMeHTa Ha OTAe/NibHble C/IOM CKaToro 6eToHa WM pacTAHYTOM apmaTypbl M pacyeTa KarKAoro cnos
OTAEeNbHO Ha [eNcTBMEe HOPMaibHbIX M CABUTAIOWMX CUA B 3TOM C/10€, MOJYYEHHbIX OT AeNcTBUA
N3rMBAOLLMX U KPYTALLMX MOMEHTOB, 0BLLMX HOPMa/IbHbIX U CABUTAOLLUX CUA.

Jonyckaetca npoussoguTb pacyeT 6e3 pasgeneHus Ha cnou 6eToHa W PacTAHYTOM apmaTypbl
OTAEeNbHO M3 NAOCKOCTU CTEHbI HAa COBMECTHOE AelcTBME M3rMbatomx MOMEHTOB, KPYTALWMX MOMEHTOB
N HOPMaJIbHbIX CUJ1 U B NJIOCKOCTU CTEHbI HAa COBMECTHOE AeACTBME HOPMAbHbIX U CABUIAIOLLNX CUI.

PacueT cTeHbl B CBOEN NNOCKOCTU PEKOMEHAYeTCA NPOM3BOAMTL W3 YC0BUWA, OCHOBAHHbIX Ha
06006LLLEHHbIX YPAaBHEHMAX NPEAENbHOr0 PpaBHOBECUS:

(Nx,ult - Nx)(Ny,uIt - Ny)_ ny 20 ; (8.110)
N, 2 Ny (8.111)
Ny 2Ny . (8112)

ny,ult > ny, (8.113)

roe Nx , Ny " ny - HOpMa/ibHble M cABUraloLIne Cubl, AENCTBYIOLLME MO HOKOBbIM CTOPOHaAM
MJOCKOrO BblAE/NIEHHOrO 31EMEHTa;



N

N N xy,ult - npeaesibHbie HopMaJibHble U cABUratolwlne Cuabl, BOCNPUHNMaemble
NNOCKUM BblAeNNIEHHbIM 2/1IEMEHTOM.

x,ult , y,ult U

3Ha4yeHuA npegenbHbIX HOPManbHbIX CUN NX,ul'( n Ny7u|t cnepyer onpenenAatTb U3 pacyeTa
HOPMa/ibHbIX ceyeHui, nepneHanKyNAaApHbIX ocAam X n Y, NAOCKOro BblAeNeHHOro 3jiemeHTa ¢

BEPTUKaNbHOW M TOPU3OHTANLHOM apmaTypoi, NnapannenbHoi ocam X U Y, cornacHo ykasaHuam 8.1.14 -
8.1.19.

3Ha4veHuA npeaenbHbIX CoBUraloWmnx CUaA cnegyet onpenenatb no 6eTOHy Nbxy,ult M NO apmaTtype

N

sxy,ult Mo popmynam:
Nbxy,ult = O’3RbAy ,(8.114)

rane A - pabouas nnowaab NonepeyHoro ceyenmns GeToHa BblAENEHHOMO 3NeMeHTa.
Nsxy,ult = O’SRS (A%x + A%y), (8.115)

roe Asx 7 'A%y - nJowWwaab cedeHns apMaTypbl B HanpasaeHUn ocein X 1 Y B BblLENEHHOM 31EMEHTE.

PacueT M3 NJIOCKOCTU CTEHbI NPOM3BOAAT AHANOMMYHO pPacyeTy MJAOCKUX NAUT MNEePEeKpbITUN,
onpeaenssa 3HaYeHUs npegesnbHbIX N3rnMbaoWMx MOMEHTOB C Y4ETOM BAUSHUA HOPMa/bHbIX CUI.

Jonyckaetca NpMMeHATb U Apyrne metodbl pacyeTta NO MPOYHOCTM MJIOCKOrO BblAE/NEHHOro
3/1eMEeHTa, NoJly4YeHHble Ha OCHOBE PaBHOBECUS BHELUHWUX YCUINN, AEACTBYIOLWMX N0 HOKOBbIM CTOPOHaAM
Bbl4E/1EHHOIO 3/IEMEHTA, U BHYTPEHHUX YCUANI B 4MaroHaIbHOM CEY4E€HUM BblAENEHHOTO 3/1EMEHTA.

8.1.58. PacyeT no NpoYHOCTM NNOCKUX BblAENEHHbIX 3/1IEMEHTOB CTEH Ha AeNCTBME NONEepPeYHbIX CUN
cnenyet Npon3BOAUTbL aHANOMMYHO pacyeTy MNANUT, HO C y4eTOM BAUAHUA NPOAO/bHbIX CUA.

8.1.59. PacyeT no TpewmHOCTOMKOCTU NANT (N0 06pa3oBaHMIO U PACKPBLITUIO TPELLMH HOPMaJIbHbIX
K MPOAONbLHOM OCK 3/IeMeHTa), cneayeT NPousBoAUTbL Ha AeiCTBME n3rMbatolwmx MoMeHToB (6e3 yyeTa
KPYTALLMX MOMEHTOB) COrnacHO yKasaHMAM pasgaena 8.2.

8.2. PacyeT 31eMeHTOB *Ke1ie306eTOHHbIX KOHCTPYKLUKUI
no npeaenbHbIM COCTOAHUAM BTOPOM rpynnbl

Obuwme NoNOKeHUA

8.2.1. PacyeTbl N0 NpeAenbHbIM COCTOAHUAM BTOPOM rPynnbl BKAKOYALOT:

pacyeT no 06pasoBaHUIO TPELLUH;

pacyeT Mo PacKpbITUIO TPELLUUH;

pacueT no gepopmaumam.

8.2.2. PacueT no o6pasoBaHuUIO TPELWMH NPOU3BOAAT, KOraa Heobxoanmo obecneunTb OTCyTCTBME
TpewnH (cm. 4.3), a TaKkKe KaK BCMOMOraTe/bHbI MPW pacyeTe MO PACKPbITUIO TPELWMH U no
aedopmaumam.

8.2.3. Mpw pacyeTe No 06pa3oBaHMIO TPELLMH B LLeAAX UX HegonyLeHUsa Ko3adPUUNEHT HaZeKHOCTH

no Harpyske npuHumatot /'t >1,0 (kak Npu pacyete no npoyHoctu). Mpu pacyeTe MO PACKPbLITUIO
TPEeLWMH 1 no gepopmaumam (BKNtoYaA BCMOMOraTeNbHbIl pacyeT No 06pa3soBaHMIo TPELLMH) NPUHUMAIOT

KOG PULIMEHT HafeKHOCTM Mo Harpyske V't — 1,0 .

Pacuert »ken1e306eTOHHbIX 3/1IeMEeHTOB
no 06pa3oBaHMIO N PACKPbLITMIO TPELLUH

8.2.4. PacueT »keie306eTOHHbIX 3/1eMEeHTOB N0 06pa30BaHMIO TPELLMH NPOM3BOAAT U3 YC/I0BUA:



M > Mcrc} (8-116)

raoe M - nsrmbarowmin MOMEHT OT BHELLHEM Harpy3Kn OTHOCUTEIbHO OCU, HOPMAJIbHOM K MJIOCKOCTH
OEUCTBUSA MOMEHTa WM MNPOXOAAller 4yepe3 LEHTP TAXKECTM NPUBEAEHHOIO MOMEepPeYyHoro ceyeHus
3NEeMEHTa;

MC,C - M3rnbaloWwmini  MOMEHT, BOCMPUHMMAEMbI HOPMa/bHbIM CEYEHWEM 3/eMEeHTa Mpu
obpasoBaHUM TpellnH, onpeaensemsit no popmyne (8.121).
[Nna ueHTPaNbHO PacTAHYTLIX 31eMEHTOB 06pa30BaHMNe TPELLMH ONPeaenatoT 13 YyCAOBUA:

N >N, (8.117)

roe N - NpoaobHOe pacTArMBatoLLee ycuane oT BHELHEN HarpysKu;

Ncrc - MPOAO/IbHOE pacTArnBalolLee yCUane, BOCNPUHUMAEMOE 31IeMEHTOM NMpu obpasoBaHUm
TPeLwmH, onpegenaemoe cornacHo 8.2.13.

8.2.5. B Tex cnayyanx, Koraa BbiNoJHATCA ycaoBus (8.116) nam (8.117), BbINONHAKOT pacyeT no
PacKpbITUIO TpewuH. PacyeT »KenesobeToHHbIX 3N1eMEHTOB MPOU3BOAAT MO HEMNPOAOMKUTENBHOMY W
NPOAOIKUTENBHOMY PACKPbLITUIO TPELLUH.

HenpoaonmkutenbHoe packpbiTve TPELWMH onpeaensatoT OT COBMECTHOTO AeNCTBMA MOCTOAHHbIX U
BPEeMEHHbIX (AAUTENbHbIX U KpaTKOBPEMEHHbIX) Harpy3oK, NPoA0/IXKUTE/IbHOE - TO/IbKO OT NOCTOAHHbIX U
BPEeMEHHbIX A/MTEe/IbHbIX Harpy3okK (4.6).

8.2.6. PacyeT No pacKpbITUIO TPELLMH NPOU3BOSAT U3 YCI0BUA:

Aere < acrc,ult ,(8.118)

rae Gerc - WMPKMHA PACKPBITUA TPELMH OT AECTBMA BHELHel Harpy3Kku, onpeaensemas CornacHo
8.2.7,8.2.15-8.2.17;

a‘CrC,uIt - npeagenbHoO A0NYCTUMaA WNPUHA PACKPbITUA TPEeLWNH.

3HayeHuA acrc,ult NPUHMMAIOT PaBHbIMM:

a) u3 ycnosus obecneyeHmns CoOXpaHHOCTU apmMmaTypbl
Knaccos A240 - A600, B500:

0,3 MM - NPU NPOAOIKUTENBHOM PACKPbITUM TPELLMH;
0,4 MM - NPU HEMPOAONKNTENIBHOM PACKPbITUN TPELLUNH;

knaccos A800, A1000, B,1200 —B 1400 1400, K1500 (K-19) u K1500 (K-7), K1600
anameTtpom 12 mm:

0,2 MM - NP1 NPOLOMKUTENbHOM PACKPbITUM TPELLUH;

0,3 MM - NP1 HENPOAO/MKUTENbHOM PaCKPbITUMN TPELLMH;

Knaccos Bplsoo , K1500 (K-7), K1600 grameTpom 6 1 9 mm:

0,1 Mm - Npn NPOAONKNTENBHOM PACKPLITUM TPELLUH;

0,2 MM - NpY HENPOAOMKUTE/IBHOM PACKPbLITUUN TPELLMH;

6) U3 ycNoBMA OrpaHMUYEHNS NPOHULLAEMOCTU KOHCTPYKLNIA

0,2 MM - NpK NPOAONKNTENBHOM PACKPLITUM TPELLWH;

0,3 MM - NpY HENPOAONKUTENIBHOM PACKPBLITUN TPELLMUH.

8.2.7. PacueT Kene3obeTOHHbIX 3/1eMeHTOB C/ieAyeT NPOU3BOAMTL NO NPOAOIKUTENBHOMY U NO
HEeNpPoOAOMKUTENBbHOMY PACKPbLITUIO HOPMAJIbHbIX N HAKNOHHbIX TPELLUH.

LWnpuHy NpoAoNKMUTENBHOTO PAaCKPbITUA TPELWMH onpeaenatoT no dopmyne

a'crc = a'crcl ,(8.119)



a WMPWHY HENPOAONKUTENBHOIO PACKPbITUA TPELLMH - Mo popmyne

Qe = Qg t Agpen — Qg , (8.120)

rae a'crcl - WWPWUHaA pPacKkpbiTMa TpewnuH OT NpPoAOSKUTENIbHOIO AeVICTBMﬂ MNOCTOAHHbLIX WU
BPEMEHHDbIX A/INTE/NIbHbIX HAarpy3ok;

Ay - LUMPUMHA PACKPBITUA TPELLMH OT HEMPOLOMKUTENBHOTO AEMCTBUA NOCTOAHHbIX U BPEMEHHbIX
(BAnTEeNbHBIX N KPAaTKOBPEMEHHbIX) Harpy3oK;

acrc3 - WMPKWHA PAaCKPbITUA TPELWNUH OT HENPOAONTKUTENTbHOIO ,El,el‘/JICTBMFI MOCTOAHHbIX M BpEMEHHbIX
ANNTENBbHbLIX HAarpy3okK.

OnpeaeneHne momeHTa 06pasoBaHUA TPELUMH,
HOPMaJ/IbHbIX K MPOA0/IbHOM OCU 31eMeHTa

8.2.8. 3rnbawowmii MOMeHT Mcrc npu ob6pasoBaHUN TPELLMH B 0bLLEM C/ly4ae onpeaensieTca no
aedopmaLMoHHON Mmoaenu cornacHo 8.2.14.

Ons anemeHTOB NPAMOYro/bHOro, TaBPOBOrO WAW [ABYTAaBPOBOrO CEYEHUss C apmMaTypon,
PacnoNOXEeHHOM Yy BEPXHEN U HUNKHEN rpaHelh, MOMEHT TPELLMHOOOPA30BAHUS C YYETOM Heynpyrmnx
aedopmaumin pactTaHyToro 6eToHa AoNycKaeTcs onpeaensaTb COr/lacHo yKasaHuam 8.2.10 - 8.2.12.

8.2.9. lonyckaeTcss MOMEHT 06pa3oBaHMsA TPELWMH onpeaensaTs 6e3 yyeTa Heynpyrux gebopmauni

pacTaHyToro 6eToHa no ykasaHusam 8.2.11, npuHmumas B popmyne (8.121) Wpl :Wred . Ecnv npun atom
ycnosue (8.118) nnm ycnosume (8.139) He ya0BNETBOPAIOTCA, TO MOMEHT 06pa30BaHUA TPELWUH cneayeT
onpeaensaTb C y4eToOM Heynpyrux gepopmaunin pactaHyToro 6etoHa.

8.2.10. MomeHT 06pa3oBaHMA TPELLMH C y4eToM Heynpyrux aedopmauuii pacTaHyToro 6eToHa
onpeaenaloT B COOTBETCTBMU CO C/IeAYOLWUMU NONOKEHUAMM:

cevyeHus nocne AedopPMMUPOBAHMA OCTAIOTCA NAOCKUMU;

3NIOPY HaMNpPAXKEHUI B CKATOM 30He BeTOHa NPUHUMAIOT TpeyroibHON GOpPMbI, Kak Aaa Ynpyroro
Tena (pucyHok 8.17);

3MIOPY HAMNPSXEHUN B pPacTAHYTOMW 30He OeToHa MNPUHMMAKOT TpaneunesngHon ¢opmbl C

HanpAaXeHnamu, He nNpesblatoWMMMN PaCYEeTHbIX 3HaYeHU conpoTmnBneHnA b6eToHa pacTaxXeHuto Rbt,ser
;

OTHOCUTENbHYIO AedopmaLMmio KpalHEro pacTAHYTOro BOJIOKHa 6eTOoHa MPUHMMAIOT PaBHOW ee

npeaesbHOMY 3Ha4YeHUIO Ept it npv KpaTKOBPEeMeHHOM AeWcTBUM Harpy3Kku (8.1.30); npu ABYX3HAYHOM

sntope aedopmaLmii B ceueHUn anemenTa Eotult = 0,00015 ;

HanpsAXeHWa B apMaTtype NPUHUMAIOT B 3aBMCMMOCTU OT OTHOCUTE/IbHbIX AedopmaL it Kak ans
ynpyroro Tena.
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PucyHok 8.17. Cxema HanpsaKeHHo-4ehOpMUPOBAHHOIO COCTOAHUSA
ceyeHuA 3nemeHTa Npu NpoBepKe 06pa3oBaHUA TpeLLMH
npu AencTenm nsrnbatoLLLero MomeHTa (a),
n3rnbaolLLero MOMeHTa U NpoaobHOM cunbl (6)

8.2.11. MomeHT 06pa3oBaHMA TPELWMH C y4eTOM Heynpyrux gedopmaumnii pactaHytToro 6etoHa
onpeaensoT no popmyne

M.. =R

crc bt,ser

‘W, £N-€, (g.121)

roe Wpl - YNPYronnacTMYecknini MOMEHT COMPOTUBAEHMA CeYEeHUA ANA KpalHero pacTaHyToro
BOJIOKHa BeToHa, onpeaenaemblii C y4eTom NonoskeHui 8.2.10;

€, - paccTosHMe OT TOUKM NPUNOKEHUA NPOAOLHOM ciAbl N (PaCNONONKEHHOI B LEEHTPE TAXKECTH
NpUBeZIEHHOrO CeYeHUA 3/1IeMeHTa) A0 AAPOBOM TOYKWU, Hanbonee yaaneHHOW OT PacTAHYTOW 30HbI,
TpelwunHoobpasoBaHME KOTOPOWN NpoBepaeTcs.

B dopmyne (8.121) 3HaK "natoc" NnpMHUMALOT NpU CUMatoLWEen NpoaosibHol cunie N, "MuHyc" - npm
pacTarvsatoLLeli cune.

[na NpAMOYronbHbIX CEYEHUI U TaBPOBbIX CEYEHWUI C MOJIKOM, PACNOIOKEHHOMN B CKAaTOW 30He,

3Ha4yeHune Wpl npu AEVICTBVIVI MOMEHTAa B MNJIOCKOCTU OCU CUMMETPUN A0NYCKaeTCA NPUHUMATb PaBHbIM

W, =1,3W (8.122)

roe Wred - YNpyruit MOMEHT CONPOTMBAEHUA NPUBEAEHHOIO CEYEHUA MO PACTAHYTOM 30HE CEYEHUA,
onpeaensemblit B COOTBETCTBUM € 8.2.12.

8.2.12. MOMEHT CONpPOTUBAEHMSA Wies paccroanue € onpeaenaiot no popmynam:

I red

Wre =
d Y, ; (8.123)

e _Wred
x = ,(8.124)
Ared



rae Ired - MOMEHT MHepunn npnBegeHHOro ce4yeHnAa anNemeHTa OTHOCUTENIbHO €ro UeHTpa TAXXeCTH

!
Ired =1+ Is'a+ Is'a;(8.125)

!
l, |s, |5 - MOMEHTbl MHEPUUM CcevyeHU DeTOoHa, PacTAHYTOM apmMaTypbl U CXKaTOW apmaTtypbl
COOTBETCTBEHHO;

A - naoWaab NpUBeAEHHOro NonNepeyYHoro ceveHmns 3emMeHTa, onpeaensaemas no popmyne

A =A+A-a+A-a;s.126)

& - koapdULMEeHT NpuBeaEHUA apMaTypbl K 6ETOHY
-
E,’

!
A, As, A - naowaan nonepeyHoro cevyeHns OeTOHa, PaACTAHYTOM W CKaTOW apmaTtypbl
COOTBETCTBEHHO;

yt - pacctoAaHune oT Hanbonee PaCTAHYTOro BOJIOKHA 6eToHa A0 UeHTpa TAXeCTn npuBeaeHHoOro
nonepevyHoro ce4yeHnAa anemMeHTa

34ecCb St,red - CTaTUYECKMA MOMEHT naowaan npueeaeHHoOro nonepevyHoro cevyeHMA sanemeHTa
OTHOCUTENbHO Hanbonee PaCTAHYTOro BOJ1IOKHa 6eToHa.

JlonyckaeTca MOMEHT COMPOTUBNEHUA Wieq onpeaensaTb 6e3 yyeTa apmaTtypbi.

8.2.13. Ycunue Ncrc npv 06pa3oBaHMM TPELLMH B LLEHTPAIbHO PACTAHYTbIX 31EMEHTAX ONpeaenstoT
no popmyne

Ncrc = Ared ) Rbt,ser .(8.127)

8.2.14. OnpegeneHne momeHTa 06pa3oBaHMA TPELMH HAa OCHOBE He/IMHeNHOMN aedopMaLMOHHOM
MOZEIN NPOU3BOAAT UCXOAA U3 0OLIMX NONOKEHUN, NpuBeAeHHbIX B 6.1.24 1 8.1.20 - 8.1.30, HO C y4eToM
paboTbl 6eToOHa B PacTAHYTON 30HE HOPMAJIbHOFO CeYeHMus, onpeaensaeMoir AnMarpammon COCTOSHUSA
pacTaHyToro 6etoHa cornacHo 6.1.22. PacyeTHble XapaKTepPUCTUKU MaTepuasnos MPUHUMAKOT AONA
npeaenbHbIX COCTOAHUI BTOPOM rpynnbl.

3Ha4veHue M crc ONPeAensoT U3 peLleHna cCUcTembl ypaBHEHMI, NpeacTaBieHHbIx B8 8.1.20 - 8.1.30,

NPUHMMaRA OTHOCUTENbHYIO AepopMauyio 6eToHa Ebt.max Y PACTAHYTON rpaHU 3NemeHTa OT AeicTBuA
BHELWHEN HarpysKu, pPaBHOM NpenenbHOMY 3HAYEHUIO OTHOCUTesNbHOW aedopmaumm 6eToHa npu

pacTaxeHun Shtult, onpeaensemomy COrnacHo ykasanmam 8.1.30.

PacyeT WMpPUHbI PacKpbITUA TPELLMH,
HOPMAaJIbHbIX K NPOA0IbHON OCU 3/IeMeHTa

8.2.15. WUnpunHY pacKpbITUA HOPMaAJbHbIX TPeLLUH acrc,i (i=1,2,3-cm. 8.2.7) onpeaensatoT no



dopmyne

O-S
B =P P2 P Ve 2l (8.028)

roe Os - HanpseHWe B NPOA0/bHOMN PacTAHYTOM apmaType B HOPMa/ibHOM CEHEHWUM C TPELMHOM
OT COOTBETCTBYIOLLEN BHELLHEM HarpysKku, onpeaensaemoe cornacHo 8.2.16;

|S - basoBoe (6e3 yueTa BAUAHMA BUAA NOBEPXHOCTM apMaTypbl) PacCTOAHME MEXAY CMEMKHbIMU
HOPMa/IbHbIMM TPELLMHAMM, onpeaenaemoe cornacHo 8.2.17;

Vs - KoaddMUMEHT, yuMTbiBAIOWMIA HEpaBHOMEpPHOe pacnpefeneHne OTHOCUTENbHbIX
aepopmaLmMii  pacTAHYTON apMaTypbl MeXAy TpewmHamu; AOMNyCcKaeTca MNPUHUMaTb KodpdpuumeHT

w,=1 ; €Cnn npu aTom ycnosue (8.118) He yaosneTsopseTcs, To 3HadeHne Vs cneayer onpegensatb no
dopmyne (8.138);

@1 - Ko3dOULMEHT, YUMTbIBAIOWMIA MNPOAOCIKUTENBHOCTL AENCTBUA HArpy3Ku, NpUHUMaembli

paBHbIM:
1,0 - Npy HENPOAOKUTENLHOM AENCTBUM Harpy3Ku;
1,4 - Npy NPOAOKUTENBHOM AENCTBMU HArpy3Ku;

D, - koapdUUMEHT, yunTbiBatOWMIN NPOodUNL NPOAONBHOM apMaTypbl, IPUHUMAEMbIN PaBHbLIM:
0,5 - ana apmatypbl nepuoanyeckoro npoduasa u KaHaTHoW;

0,8 - 4NnA rnagKom apmatypbl;

D3 - KO3DOULMEHT, yUNTIBAIOLLMIA XapaKTep Harpy<eHus, NPUHUMaeMbIi PaBHbIM:

1,0 - A aneMeHTOB U3rMbaembIX M BHELLEHTPEHHO CXKaTbIX;
1,2 - onA pacTAHYTbIX 9/1IeMEHTOB.

8.2.16. 3HaueHuna HanpaxeHua Os B pacTaHyToN apmaTtype nsrmbaembix 31EMEHTOB ONpeaenatoT
no popmyse

M (h, -,
O Zy‘% ,(8.129)
red

roe Ired , Yc - MOMEHT MHEpLUMM 1 BLICOTA CXKaToW 30HbI MPUBEAEHHOTO MONEPEYHOro CeYeHUs
3/leMeHTa, onpeaensiemble C y4eTOM NA0LWaAM CeYEHNA TObKO CXKaToM 30HbI 6eTOHa, naolaaei ceyeHnn
PaCTAHYTOM M CXKaTol apmaTypbl cornacHo 8.2.27, NpMHMMan B COOTBETCTBYOWMX GOPMYNax 3HAaYEHUS

KoadpuumeHTa NnpmuseaeHUa apmaTypbl K betony X, = &,
Ona nsrmbaembix snemeHtoB Yc = X (pucyHok 8.18), rae X - BbICOTa CKaTOM 30Hbl GETOHa,

onpegensemas cornacHo 8.2.28 npn &g = &y,
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I - YPOBEHb UEHTPA TAXECTU NpuBeaeHHOro nonepe4vyHoro ce4eHmA

PucyHok 8.18. Cxema HanpaXeHHO-4ePpOPMMPOBAHHOIO COCTOAHMUA
3NeMeHTa C TpeLLMHaMu Npu AeACTBUN N3rnbatoLero MOMeHTa
(a, 6), n3rnbatoLLEero MoMeHTa 1 NPOAOAbLHOMN CUAbI (B)

3HaueHue KoadduumeHTa NpuBeaeHUa apmaTypsbl K 6eToHy s onpeaensioT no popmyne

E

S

o, =——
sl Eb,red , (8.130)

roe Eb,red - NpUBEAEHHbIA MoAaynb AedopmaLMK CKATOro GeToHa, yYMTbIBAOWMIA Heynpyrue
Aedopmaumm cxkaToro 6eToHa 1 onpeaensemoiii no popmyne

Rb7n

Eb,red = .(8.131)
bl,red

OTHOCUTeNbHYIO AedopmaLmio 6eToHa Cbired NPUHMMAIOT paBHOM 0,0015.

[Jonyckaetca HanpsaxkeHne Os onpeaenstb no popmyne

M
o, =——
T2 A ,(8.132)

rae Zs - paccTosHMe OT LEHTpa TAXKECTM PacTAHYTOM apmaTypbl [0 TOYKM NPUNOKEHMUA
PaBHOAEMNCTBYIOLLEN YCUIUI B CXKATOM 30HE 3/1eMEHTa.
[na sanemeHTOB NPAMOYIro/IbHOIO NMOMNEPEYHOro CEYEHUS NPU OTCYTCTBUM (Mnm Be3 yyeTa) cxKaTol



apmaTypbl 3HaueHne Zs onpeaensioT no dopmyne

X
z, =h, —3-(8.133)

[Ona snemeHTOB NPAMOYrosbHOro, TaBPOBOro (C NMosIKoM B crKaToM 30H6) n ABYTaBpOBOro
nonepevyHoro ce4yeHnAa AonycKkaeTca 3Ha4yeHne Zs NMPUHUMATb PaBHbIM Oagho.

Mpu aenctsun nsrnbarolLero MomeHta M 1 npogonbHoi cunbl N HanpsskeHne O B pacTaHyTOM
apmartype onpegensaiot no popmyne

o, = M(ho_yc)i N
Ired A‘ed

U, (8.134)

roe Ared, Ye - nnowaab npuBeseHHOrO MOMEPEYHOro CeYeHWA 3NeMeHTa M pPaccToAHue OT
Hambonee CKaToro BOJIOKHa 6eTOHA [0 LEeHTpa TAKECTU NMPUBELAEHHOrO CeyeHus, onpegensaembie no
o6lWMM MpaBMaam pacyeTa reoMeTPUYECKMX XapPaKTepPUCTUK CEYEHWUI ynpyrux 31eMeHTOB C y4eToM
NnaolWaaun ce4eHms TONbKO CKaTol 30HbI 6ETOHA, NAoWaAen cedeHUa PacTAHYTON U CXKATOM apmaTypbl

cornacHo 8.2.28, npuHnman KoadpPpuLMeHT npuseseHna apmaTypbl K 6etoHy s .

[Jonyckaetca HanpsaskeHne Os onpeaenstsb no popmyne

N (e +z,
O :M,(s.BS)

As'zs

rae es - PaCCToAHUE OT LeHTPa TAXKECTUN paCTﬂHyTOP’I apMaTypbl 40 TOYKU NPUNOKEHNA I'IpO,EI,OI'IbHOVI

M

cnnbl N ¢ Y4€TOM 3KCLUEHTPUCUTETA, PAaBHOIo N

[Nna 3NeMeHTOB NPAMOYrONbHOIO CeYeHUA Npu OTCYTCTBUM (MAn 6e3 yyeTa) CKaTol apmaTypbl

3HaueHune Zs ponyckaetca onpefenatb no gopmyne (8.133), B KoTopoit Xm - BbicOTa C3KaTOM 30HbI
6eToHa € y4eToOM BAUAHMUA NPOAOJIbHOM CUJIbI, onpeaensaemasn cornacHo 8.2.28, npuHumasn KoadppuumneHT

npusegeHnsa apmaTypbl Kk 6etoHy Xsy = U,
Ona snemeHTOB NpPAMOYro/sbHOIO, TaBPOBOrO (C MOJKOM B C)KaToOM 30HE) M [ABYTaBPOBOro

NOMEepPeYHOro ceYeHUA J4oNycKaeTca 3HaueHne Zs NPUHUMaTb PaBHbLIM O,7h0 .
B popmynax (8.134) n (8.135) 3Hak "natoc" NpUHMMAIOT NpU pacTArMBaloLLEN, a 3HaK "MUHYC" npu
CXMMaloLWeEen NpoaoabHOM cune.

Hal'lpﬂ)KEHMFl Js He O0/1XKHbl NpeBbIllaTb Rs7ser .

8.2.17. 3HayeHunA 6a30BOro PacCTOAHUA MeXAY TPeLLMHaMM |s onpegensatot no dopmyne
—0.5. 5.
l;=0,5 A d; (8.136)
M NPMHMMALIOT HE MeHee 1Ods 1 10 cm 1 He 6onee 40ds 1 40 cm.

3aecb A - NAoLWaAb CeYeHNn PacTAHYTOro 6eToHa;

A - NAoWab CeYEHUA PaCcTAHYTOM apMaTypbl;



ds - HOMWHaNbHbIN AMAMETP apMaTypbl.

3Ha4yeHuA A\n onpeaenstoT No BbICOTE PACTAHYTOM 30HbI 6eToHa X, NCnonb3ysa NpaBuaa pacyeTa
MOMeHTa 06pa3oBaHMsA TPELLMH COrnacHo ykasaHunam 8.2.8 - 8.2.14.

B ntobom cnyyae 3HaveHue Abt NPUHMMAIOT PABHbIM MAOLWAAN CEYEeHMA NPU ee BbICOTE B Npeaenax

He meHee 2a 1 He 6onee 0,5h.

8.2.18. 3HaueHus koadpduumeHta ¥'s onpeaensiot no dopmyne

O crc
v, =1-0,8-—— (5137
O

S

rae Oscre - HanpsAeHve B NPOA0/ILHO PacTAHYTOM apMaType B CeYeHUM C TPELLMHON cpasy nocne
06pa3oBaHMA  HOPMaibHbIX TPeWuH, onpeaensemoe MNO YyKasaHuam 8.2.16, npuvHMmaa B

COOTBETCTBYHOWMX GOPMyNax 3Ha4YeHun M=M cre;
O - 710 e, Npu AENCTBMM pacCMaTPUBAEMOW HarpysKu.

Ona narnbaembix 3neMeHTOB 3HaueHne KoadpduumenTa ¥'s nonyckaertca onpenenatsb no popmyne
M
78 =1—0,8-—NT° , (8.138)

roe M cre onpeaensatoT no ¢opmyne (8.121).
PacyeT aneMeHTOB *Keie306eTOHHbIX KOHCTPYKLUNI No aedopmaumnam

8.2.19. PacyeT 3/1eMeHTOB KeNe306eTOHHbIX KOHCTPYKLMI Mo AedbopmaLMam NPon3BOAAT C yYETOM
3KCnyaTauMOHHbIX Tpe6OBaHUI, NPeabABAAEMbIX K KOHCTPYKLMAM.

Pacuet no gedpopmaumam cnegyet NnpomM3BoLMTb Ha AeNCTBUE:

MOCTOAHHbIX, BPEMEHHbIX OJINTENbHbBIX U KPAaTKOBPEMEHHbIX Harpy3ok (cm. 4.6) npu orpaHM4YeHUmn
aedopmanmii TEXHONOTMYECKUMM UNN KOHCTPYKTUBHBIMU TPeBOBaHUAMY;

NMOCTOAHHbIX U BPEMEHHbIX AJUTENBHbBIX HAarPY30K NpU orpaHnYeHnn aebopmaLmii acTeTUYECKUMU
TpeboBaHUAMMU.

8.2.20. 3HauyeHua npepenbHoO AONyCTUMbIX gedopmalmii 31eMeHTOB NpUMHMMaOT coriacHo CI
20.13330 ¥ HOpMATUBHbIM AOKYMEHTaM Ha OTAE/NbHble BUAbl KOHCTPYKLMNA.

Pacuert xene306eTOHHbIX 3/1IEMEHTOB MO I'IpOFVI6aM

8.2.21. Pacuert kene306eTOHHbIX 3/1IeMEHTOB MO NporMbam Npom3BOSAT U3 YCIOBUSA:

f <f.,(8.139)

roe f - npornb xenesobeToHHOro 3/1eMeHTa OT AeNCTBUA BHELIHEN HArpysKu;

fult - 3HaYeHMe NpesesbHO AOMNYCTUMOro NPornbda KenesobeToHHOro 31eMeHTa.

Mpornbbl KenesobeTOHHbIX KOHCTPYKUMM onpenenatoT no oblwmm npaBuiaM CTPOUTENbHOM
MEXaHMKN B 3aBUCMMOCTM OT WM3IMMOHbIX, CABUIOBbIX U OCEBbIX AeDOPMALMOHHBIX XapaKTEPUCTUK
Kene3obeTOHHOro 3/IeMEeHTa B CEYEHMAX MO ero AJnHe (KPUBU3H, Yr1oB CABUIa U T.4.).

B Tex cnyyasix, Korga nporubbl Kene3obeToHHbIX 3/1eMEHTOB B OCHOBHOM 3aBUCAT OT U3IMOHbIX
aedbopmaumin, 3HaueHUA NPormboB onpeaenstoT Mo XKECTKOCTHbIM XapaKTePMUCTMKam cornacHo 8.2.22 u
8.2.31.



8.2.22. Ana vn3rmbaembix 3N1€MEHTOB NOCTOAHHOIO NO AJIMHE 3/1IeMEHTa CEYEHUS, HE UMEHOLLMX
TPewmH, nporubbl onpeaenaAloT No obWwyUm NpaBuNam CTPOUTENbHOW MEXaHWKW C MCNOoJ/b30BaHWEM
YKECTKOCTU NOMepeYHbIX CeYeHuid, onpeaensemon no eopmyne (8.143).

Onpe,a,eneHme KPUBU3HbI Kene3obeToHHbIX 3/1eMEHTOB

8.2.23. Kp1BU3HY M3rMbaemblX, BHELLEHTPEHHO CXKATbIX U BHELLEHTPEHHO PACTAHYTbIX 3/1EMEHTOB
ANA BbluMCNeHNA nx Npornbos onpeaenatoT:

a) 4NA 3N1eMEeHTOB WU/IM YY4AaCTKOB 3/IEMEHTA, I4e B PACTAHYTOM 30He He 06pa3ytoTca HOpMaJibHbIe K
NpPOAO0/AbHON OCK TPELUUHbI, cornacHo 8.2.24, 8.2.26;

6) ANA 3N1EMEHTOB UM YYACTKOB 3/IEMEHTA, r4e B PAcTAHYTOW 30HE MUMEIOTCA TPEeLMHbI, COrNacHo
8.2.24,8.2.251n 8.2.27.

dNeMeHTbl UM YYaCTKU 31IeMEHTOB PacCMaTPUBAlOT 6e3 TpeLmH, ecnm TpelnHbl He obpasytoTca
[T.e. ycnosue (8.116) He BbiNoAHAETCA] NPU AEACTBMU NOJHOM HArpy3Kku, BKAOYAIOLWLEN MOCTOSAHHYIO,
BPEMEHHYIO A/INTENIbHYIO U KPAaTKOBPEMEHHYIO Harpy3Ku.

KpuBn3Hy ene30b6eTOHHbIX 9/1EMEHTOB C TPeWwMHaMM 1 6e3 TpelMH MOXKHO TaKXKe onpenenaTb Ha
ocHoBe gedopMaLNOoHHOM Moaenn cornacHo 8.2.32.

8.2.24. ToNnHy0 KPUBU3HY M3rMbaemblX, BHELEHTPEHHO CXaTblX U BHELEHTPEHHO PacTAHYTbIX
3N1eMeHTOoB onpeaenatoT no popmynam:

ANA y4acTKoB 6e3 TpelmH B PacTAHYTOM 30He

1 (1 1

—=l—=]+—].
r\r) "), 840

/1A YY4aCTKOB C TPeLMHaMM B PacTAHYTON 30He

1 1 1 1

—=| = = = 4| =
c \r) \r), r3.(8.141)

B popmyne (8.140):
| 1

r)- F - KPUBU3HbI COOTBETCTBEHHO OT HEMPOAO/TIHKUTENBHOIO AEﬁCTBMﬂ KpPaTKOBPEMEHHDbIX
1 2

HarpysoK v OT NPOAOXKUTENbHOTO AENCTBUA MOCTOAHHbIX M BPEMEHHbIX A/IMTE/IbHbIX HAarpysoK.
B popmyne (8.141):

F - KPMBM3HA OT HEMPOAO/IKUTENbHOIO AENCTBUA BCEM HArpy3KW, Ha KOTOPYLD NMPOMU3BOAAT
1
pacyeT no gebopmaLnsam;
F - KPUBMU3HA OT HEMNpPOAOKUTENBHOIO AENCTBMA MOCTOAHHbLIX U BPEMEHHbIX AJIUTENbHbIX
2
Harpysok;
F - KpMBM3HA OT NPOAO/IKUTENBHOTO AENCTBUA MOCTOAHHbLIX U BPEMEHHbIX AJUTENbHbIX
3
Harpy3o-K.
KpuBun3aHbI | n| | -onpegenaloT cornacHo ykasaHmam 8.2.25.

I‘-1’r2 r3

8.2.25. KpmBU3HY Kene306eTOHHbIX 3/IeMeHTOoB F OT AEeNCTBMA COOTBETCTBYIOLWLMX Harpysok



(8.2.24) onpepensatoT no popmyne

1_M
- = (8142)

raoe M - 3rnbaroLLmMii MOMEHT OT BHELLHEN HarpysKku (C y4eTom MOMEHTa OT NPoA0AbHON cunbl N)
OTHOCUTENIbHO OCW, HOPMasIbHOW NAOCKOCTU AeUCTBMA M3rnbatowero MOMeHTa M NpoxoadlLei yepes
LEHTpP TAMKECTU NPMUBEAEHHOr0 NONEePeYHOro Ce4eHUs 3N1eMeHTa;

D - mM3rnMbHan »KecTKoCTb NPUBEAEHHOro MOMepeYyHoro CeYeHUs sneMeHTa, onpeaensaemas no

dopmyne

D=E, |, (8.143)

rae Eb1 - moaynb pedopmaumm cxatoro 6eToHa, onpegensembli B 3aBUCMMOCTM OT
NPOAO/IKUTENIbHOCTU AEUCTBUA HAarpy3KU U C Y4ETOM Ha/IMUYUA UKW OTCYTCTBUA TPELLMH;

I red - MOMEHT MHEPLUUN NpUBEeAEHHOIO NnonepevyHoro ce4eHnAa OTHOCUTE/IbHO ero UeHTpPa TAXKECTH,
onpe,qenﬂeN\blﬁ C Y4E€TOM Hann4ma Nnn oTCyTCcTtemnA TpeLwnH.

3HayeHua moayns gedopmaunmn 6eToHa Em M MOMEHTa MHepLUM NPpUBEAEHHOro cevyeHusa Ired
ONA aneMeHToB 6e3 TpelnH B pacTAHYTOM 30He U C TPelMHamM onpeaensatoT No yKasaHuam 8.2.26 u
8.2.27 COOTBETCTBEHHO.

KecTKoCTb Kene30beToOHHOro anemeHTa
Ha y4yacTKe 6e3 TpewH B pacTAHYTOM 30He

8.2.26. ecCTKOCTb Kene306eToHHOro anemeHTa D Ha ydyacTKe 6e3 TpewMH onpegenatoT no
dopmyne (8.143).

MoMeHT nHepLmm |red npuBeaeHHOro NONepeYyHoro ceYeHns 3ieMeHTa OTHOCUTE/IbHO ero LieHTpa
TAXECTU ONpefenAlnT Kak ANA CNAOWHOro Tena Mo obwum npasuaam COMPOTUBAEHMUA YMNPYrUX
3N1EeMEHTOB C Y4ETOM BCEM NIOLWAAM ceveHUs BeToHa U NaoWaael ce4eHns apmaTypbl C KOadpPUUneHToM
npueeaeHna apmatypbl k 6eToHy & .

!
Ired =1+ Is-a—i- Is-a'(8,144)

roe | - MOMeHT MHepumun 6ETOHHOro Ce4YeHUss OTHOCUTENIbHO LUEeHTpa TAXECTU npuBeaeHHOro
nonepevyHoro ce4yeHnAa snNemMeHTa;

!
Is , Is - MOMEHTbI MHEPLMW NIOWAAEN CEYEHUA COOTBETCTBEHHO PACTAHYTOM M CKaToW apmMaTypbl
OTHOCUTENbHO LIeHTPa TAMKECTU NPUBEAEHHOrO NOMNepeYyHoro CeYeHUs 3NemMeHTa;
& - koapdULMEHT NpUBEAEHUA apMaTypbl K 6ETOHY,

a = E
== .(8.145
Ebl ( )

3HaueHue | onpeaenatoT No obWMm NpaBuiaMm pacyeTa reOMeTPUUYECKUX XapPaKTEPUCTUK CEYEHNI
YNPYyrnx asN1eMeHTOB.

JonycKaeTcs onpeaenaTb MOMEHT UHepPLMK |red 6e3 yyeTa apmaTypbl.
3HauyeHua moayna gedbopmaumm 6etoHa B popmynax (8.143), (8.145) npuHMMALOT paBHbIMU:
NpW HENPOAO/IKUTENBHOM AENCTBUU HArpysKu



E,, =0,85-E,; (8.146)
npv NPOAO/IKUTENILHOM AEUCTBUMN Harpy3KK

E,

E, =E = o
b,cr

T

, (8.147)

roe Poer - NPUHMMatOT no Tabanue 6.12.

KecTKocCTb Kee30beToHHOro 3/1eMeHTa
Ha y4yacCTKe C TpewnHamun B paCTﬂHyTOVI 30He

8.2.27. ecTKOCTb Kene30b6eTOHHOro 3/leMeHTa Ha y4yacTKax C TPeLMHamMKU B PacTAHYTOW 30He
onpeaensoT C YYETOM CNeAYIOWMNX NONOKEHWNI:

ceyeHun nocse AePpopM1POBaAHMNA OCTAOTCA NAOCKUMU;

Hanps»KeHna B 6eToHe CKaTol 30HbI ONpeaensAtoT Kak Ans ynpyroro Tena;

paboTy pacTAHyTOro 6eToHa B CEYEHUMN C HOPMAJIbHOM TPELLMHOMN He YUYUTLIBAIOT;

paboTy pacTAHYTOro 6eToHa Ha y4acCTKe MeXKAY CMEXKHbIMU HOPMa/IbHbIMU TPELUHAMM YUUTbIBAOT

nocpeacrsom koadduumenta ¥s.
ecTKocTb enesobeToHHOro anemeHTa D Ha ydyacTKax C TpewuHamu onpeaenatoT no popmyne
(8.143) 1 npMHUMaLOT He Bonee KecTKoCTH 6e3 TPeLmH.

3HaueHna mopyna pedopmauum cxkaToro 6eToHa Ebl NPUHUMAIOT PABHbIMU 3HAYEHUAM
npusegeHHoro moaynsa aedbopmauun Eb,red, onpeaensembix no dopmyne (6.9) Npu pacyeTHbIX
conpotusneHnsa 6eToHa Rb7ser ONA  COOTBETCTBYHOLMX  HArpysok (HeNpoao/KUTENbHOFO U
NPOAO/IKUTENbHOTO AeNCTBUA).

MOMEHT MHEPLMW NPUBEAEHHOIO NONEPEYHOIO CEYEHMUA IEeMEHTa |red OTHOCUTENBLHO ero LeHTpa
TAXKECTN onpeaensoT no obWwum npaBuMIam COMPOTUBAEHUA YNPYIUX 31EMEHTOB C y4eTOM NJoWaan
ceyeHUA OETOHA TO/IbKO CXKATOM 30HbI, NAOWAAEN CeYEeHMA CXKATOM apmaTypbl C KoapouumeHTom

npuseaeHunsa apmaTtypbl K 6eToHy &s; v pacTaHyTOM apmaTypbl € KO3GOULMEHTOM NPUBEAEHNA apMaTYpPbl

K 6eToHy &)
!
Ired = Ib + Is 'asz + Is 'asl, (8-148)

!
roe |b, I , ls - momenTbi WHEepUMKN NaoLWagen ceyeHns COOTBETCTBEHHO CHKATOW 30HbI HETOHa,
PaCcTAHYTON M CXKaTOM apmaTypbl OTHOCUTENLHO LIEHTPa TAXKECTU npuBedeHHoro 6e3 yyeta 6eToHa
PaCTAHYTOMN 30HbI NONEPEYHOro CeYeHUA.

'
3Ha4yeHuA Is n s onpegenakrT no O6|J.I,MM npasuiam CoOnNpoTuBAEHUA MaTepPUanos, NPpUHNUMaA
pacctoAHne oT Hanbonee c)KaToro BOJ/IOKHA 6eToHa A0 UEeHTpa TAXeCTn npuseaeHHOro (C

Koadpduumerntamm npusegeruna s n &gy ) nonepeyHoro ceyeHms 6e3 yueta 6€TOHa pPacTAHYTON 30HbI
(pucyHOK 8.19); anA n3rnbaembix 31€MeEHTOB

rae Xn - cpeAHsA BbICOTa CXKaTOM 30HbI 6eTOHa, yuMTbiBalOWAA BAUAHWE PaboTbl PacTAHYTOrO
6eToHa mexay TpelnmHamu 1 onpeaensemasn cornacHo 8.2.28 (pucyHok 8.19).



3HayeHus Ib n Yem onpenensioT no obLym npaBuaam pacyeta reOMeTpUYEecKUX XapaKTepuUcTUK
CeYEeHUM YNpyrmx sNemMeHTOB.

3HaueHuna KoadPpuLMEeHTOB NpusBeseHna apmaTypbl k 6etoHy Xs; u sy onpepgenatot no 8.2.30.
8.2.28. [ina nsrmbaembix 3/1€MEHTOB MOJIOXKEeHMEe HEeUTPaNbHOMN OcK (CpeaHAs BbICOTa CXKaTOM 30HbI
6eToHa) onpeaenstoT U3 ypaBHEHUS

!
SbO =4, SSO — SsO , (8.149)

roe Sbo , Sso 7 Séo - CTaTUYECKME MOMEHTbI COOTBETCTBEHHO CXKaTOM 30HbI 6eTOoHa, PacTAHYTOMN U
CKaTol apmaTypbl OTHOCUTENBHO HENTPANbHOM OCH.

Ons NPSAMOYTroNbHbIX CEYEHWI TONBKO C PAaCTAHYTON apMaTypoii BbICOTY CXKATOM 30HbI onpeaenatoT
no popmyne

2
X = hO (\/(:us 'asz) +2:us Uy, — Hs Oy, |, (8.150)

_A
roe M _m.

ONa NpAMOYrofibHbIX CEYEHWUA C PACTAHYTOM WM CKATOW apmMaTypoi BbICOTY CXATOW 30HbI
onpeaenaoT no opmyne

!

] 2 ’ a !
X = hO (/usasz + lusasl) +2 H &g, + O h_ _(:usasz + /usasl) , (8.151)
0

_ A
roe Hs _m.

[na TaBpoBbIX (C MOJIKOM B CXKaTOM 30HE) M LBYTaBPOBbLIX CEYEHMUM BbICOTY CXHATOW 30Hbl
onpegensoT no popmyne

! ! 2 ! a, ! h;
Xn =hy (:usas2 T H O +:uf) +2| pa, +:usaslh_+/uf on |-
0 0/ (8.152)
_(:usasz +/us’asl +:u’f )]’
A
roe Hi :m;

0
'
f - NAoWadb ce4eHNA CBeCOB CXKaTOWU NOJIKWN.
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| - ypOBEHb LLEeHTPa TAXKECTU NpUBeAEHHOro 6e3 yyeta
pacTAHYTOM 30HbI 6eTOHa NONepPeYHOro ceyeHus

PucyHok 8.19. MNpuBeaeHHoe nonepeyHoe ceveHue (a)
N cxema HanpsaxXeHHo-4edOpPMUPOBAHHOIO COCTOAHMA 3/IeMEHTA
C TpewmHamu (6) ana pacyeta ero no gepopmaumam
npwu AencTBnmn N3rnbatoLLero MOMeHTa

N BHEUEHTPEHHO CXaTbiX U BHELEHTPEHHO PacTAHYTbIX 31eMEHTOB MOJIOXKEeHMEe HelTpanbHon
ocu (BbICOTY CXKaToW 30HbI) ONPeAensoT U3 ypaBHEHUSA

!

2 (8.153)
r o, (8.
ISSO

lyo + 2l +

YN =
Sbo + asZSsO + 0!5

rae YN - paccTosHMe OT HEMTPanbHOM OCK A0 TOYKM NPUNOKEHUA MPOAONBHOM cuabl N, oTcToAL el

OT LIeHTPa TAKECTM NONHOTO ceueHua (6e3 yueTa TpelmH) Ha pacctoaHun € = _N ;
! !
IbO, IsO, IsO, Sbo, Sso, s0 - MOMEHTbl MHEPUMU U CTaTUYECKME MOMEHTbI COOTBETCTBEHHO
C)KaTol 30HbI 6ETOHA, PACTAHYTOWM M CXKaTol apMaTypbl OTHOCUTEIbHO HENTPANbHOM OCH.
Jonyckaetca ANS 3/1eMEHTOB MPSMOYIO/IbHOTO CEYEHWA BbICOTY CXKAaTOM 30HbI MpU AEeNCTBUU
nsrmbatoLmMx momeHToB M 1 npogobHol cunbl N onpesenats no popmyne

o = My £ (8.154)
m~- ™M — , (8.
Ared'lvI

rae Xy - BbicOTa CXKaToM 30HbI M3rMBaeMOro sfemeHTa, onpeaensemas no dopmynam (8.149) -
(8.152);

| e , Aed - momenT WHEepUMK 1 NoLaab NpMBeSeHHOIo NONepeYyHoro ceyeHus, onpeaensaemble
AN NONHOro ceveHun (6e3 yyeTa TpeLmH).

3Ha4yeHuA reoOMeTPUYHECKUNX XapPaKTEPUCTUK CEHEHNA IN1EMEHTA ONpPeaenAroT Nno 06LLI,VIM npasuaam
pacyeTa ce4eHnA ynpyrmx aneMeHToB.

B dopmyne (8.154) 3Hak "natoc" NpUHUMAOT NpU  CKUMalOWEW, a 3HakK "MUHyc" npwu
pacTarMeatow,en NnpoaobHOM cune.

8.2.29. XecTKocTb M3rMbaembIx KenesobeTOHHbIX 3/IeMEHTOB AONyCKaeTca onpegenAatb no



dopmyne

D= Es,red Asz(ho — X ) , (8.155)

roe z - paccTofiHMe OT LEeHTPa TAXMECTM pPacTAHYTON apmaTypbl A0 TOUYKM MNPUIONKEHUN
pPaBHOAEMNCTBYIOLLEN YCU/IUI B CKATOM 30HE.

[na aneMeHTOB NPSAMOYrosIbHOIO CeYeHua MpPU OTCYTCTBUM (MAu 6e3 ydyeTa) cxKaToi apmaTypbl
3HayeHue z onpeaensoT no popmyne

1
z=h, =3 %n. (8.156)

Ona anemeHTOB NPAMOYrOAbHOrO, TaBPOBOrO (C MO/MKOW B CHKATOW 30HE) U OBYTaBPOBOro

nonepeyYHbIX CEYEHUIN 3HAYEHME Z AONYCKAETCA MPUHMMATb PAaBHbIM 0, 8h0 .
8.2.30. 3HauyeHus KoapPULUMEeHTOB NPUBEAEHNA apMaTypbl K BETOHY NPUHUMAIOT PaBHbIMMU:
ONA CKaTOM apmMaTypbl

ON5 PACTAHYTOM apmaTypbl

__ —s,red
O =%, (8.158)
Eb,red

roe Eb,red - NpMBeAEeHHbIN Mmoaynb aedopmaumm cxkatoro 6eToHa, onpeaensemblit no ¢opmyne
(6.9) Nnpn HENPOAONKUTENBHOM U NPOAO/KUTENBHOM AENCTBUM HArPy3KM, 3aMeHAA Rb Ha Rb,ser ;
Es,red - NpuBeAEeHHbI Moaynb AepopMaLMn PacTAHYTOM apMaTypbl, ONpeaenAemblil ¢ y4eToM

B/INSAHUSA PabOTbl PAcTAHYTOro 6eToHa MeXay TpelnHamu no popmysie

E

.
s,re + (8.159
0= (8159

S
3HaueHusa koadpduumerta ¥'s onpegensior no dopmyne (8.138).
[Jonyckaetca npuHumatb ¥s = 1 n, cneposaTtenbHo, &gy = &g . Mpun 3Tom, ecan ycnosume (8.139)

He y[OBNETBOPAETCA, pacyeT NPoM3BOAAT C yyeTom Koadduumenta ¥, onpeanensemoro no dopmyne

(8.138).
8.2.31. Mpornbbl XKenes3obeToHHbIX 3/EMEHTOB MOXHO oOnpeaenATb Mo 06WMM npasuaam
1
CTPOUTENbHON MEXaHMKM C MCMO/b30BaHWEM BMECTO KPWBW3HBI ? HenocpeacTBeEHHO M3rMBHbIX

ECTKOCTHbIX XapaKTepucTk D nytem 3ameHbl ynpyrux M3rMbBHbIX XapakTepucTuK El B pacyeTHbix
3aBMCMMOCTSAX Ha YKa3aHHble XapakKTepucTnku D, Bbluncasemble No popmynam, NpueeaeHHbIM B 8.2.25 1
8.2.29.

MpM COBMECTHOM AeNCTBUM KPaTKOBPEMEHHOMW M ANUTENbHOW Harpysok MOAHbIA npornb
31eMeHTOB 6e3 TpeLUH 1 C TPeLMHaMK B PacTAHYTON 30He onpeaenatoT NyTemM CyMMUMPOBaHUA Npornbos
OT COOTBETCTBYIOLLMX HArpy3oK MO aHajorMM C CYMMWMPOBAHWEM KpWBWM3HbI No 8.2.24, NpuUHUMas



YKECTKOCTHble XapaKTepuctmukm D B 3aBUCMMOCTM  OT yKa3aHHOﬁ B 3TOM NYHKTE I'IpMHFITOﬁ
NPOAONKNTENNTBHOCTUN AeVICTBMﬂ paCCManMBaEMOVI Harpys3ku.
Jonyckaetca npu onpeenieHMn XKeCTKOCTHbIX XapakKTepucTuK D anemeHTOB C TpewmHamun B

pacTAHYTON 30He NpPUHMMAaTb KoadpduumeHt Vs =1, B a1om C/lyyae Mpu COBMECTHOM JeNCTBUM
KpaTKOBPEMEHHOM W AAUTENbHON Harpy3oK NOAHbIN NPormé nsrMbaemblX 31EMEHTOB C TpeluHamu
onpeaensaloT NyTeM CYMMMUPOBAHMUA NPOrMBGOB OT HEMPOAOKUTENbHOMO AENCTBUA KPaTKOBPEMEHHOM
HarpyskM W OT MNPOAO/IKMUTENbHOIO AENCTBUA OJAUTENbHOW HArpyskM C y4eTOM COOTBETCTBYHOLLMX
3HAYEHWI YKECTKOCTHbIX XapaKTepuctnk D, T.e. Nogo6bHO TOMyY, KaK 3TO MPUHATO AAA dN1eMeHToB bes
TPELMH.

OnpepeneHne KPUBU3HbI Kene306eTOHHbIX 3/1eMeHTOB
Ha OCHOBE He/IMHEeNHOM aedopMaLMOHHOM Mogenu

8.2.32. MoNHYI0 KPUBU3HY Kene30beTOHHbIX 3/1IeMEHTOB Ha yyacTKax 6e3 TpewmH B pacTaHyToM
30He cevyeHuna onpeaensaoT no popmyse (8.140), a Ha y4acTKax C TPELMHAMM B PaCTAHYTOM 30HE CceYeHus
- no popmyne (8.141).

3HayeHMA KPUBK3H, BXxogAwmx B dopmynbl (8.140) u (8.141), onpeLenstoT U3 peLleHna CUCTEMDbI
ypaBHeHui (8.26) - (8.30). Mpwu 3ToM 418 3NEMEHTOB C HOPMAJIbHbIMM TPELLMHAMM B PACTAHYTOM 30He
HanpsAXXeHWe B apmaType, NepeceKatoLwei TpelmHbl, onpeaenatoT no opmyne

Esj Vg - &

04 = (8.160)
l//sj

roe

Vg = _—g.
140,82 . (8.161)
&

5

3pecb €sjcrc - OTHOCUTENbHAA AedOpMaLMA PACTAHYTONM apMaTypbl B CEYEHWUM C TPELLMHOM cpasy
nocne o6pa3oBaHNA HOPMaNbHbIX TPELLUH;

€5 - ycpesHeHHas OTHOCMTenbHaa JAedopMauMaA pPacTAHYTOW apmaTypbl, nepeceKalolleit
TPeLMHbI, B pacCMaTpMBAEMOM CTagMmM pacyeTa.

Mpu onpeaeneHnn KPUBM3H OT HEMPOAO/IKUTENIBHOFO AENCTBUA HArpy3KM B pacyeTe UCMONb3YHOT
AMarpaMmmbl KpaTKOBPEMEHHOTO AedhOpPMMPOBAHMA CHATOFO M PacTAHYTOro 6eToHa, a Npu onpeaeneHnn
KPMBU3H OT MPOAOJIKUTENBHOIO AENCTBMA Harpy3ku - guarpammbl AauTenbHoro aedbopmupoBaHMA
6EeTOHa C PaCcYeTHbIMM XapaKTEPUCTUKAMM 418 NPeaebHbIX COCTOSHUIA BTOPOW rpynnbl.

[na 4acTHbIX cNyyaeB AeNCTBMA BHELIHEN Harpy3km (M3rnb B ABYX NAOCKOCTAX, M3rMb B NAOCKOCTU
OCU CMMMETPUM NMONEPEYHOrO CEYEHMA INEMEHTA U T.M.) KPUBM3HbI, BXogsAWwMe B dopmyabl (8.140) n
(8.141), onpeaensioT 13 pelleHMA CMCTEM ypaBHEHUI, yKa3aHHbIx B 8.1.26 - 8.1.28.

MNpumeHeHne Ha o6s3aTenbHOM OCHOBe pasgena 9 obecneumBaeT cobntogeHwe TpeboBaHUM
depepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHUYECKMA pernameHT o 6e30MacHOCTM 34aHUIA U
coopyxeHuin" (MoctaHosneHne MpaButenbcrtea PP ot 26.12.2014 N 1521).

9. MpeaBapuUTeIbHO HaNPAMKEHHbIE Ke1e306eTOHHbIE KOHCTPYKLMUU

9.1. NpeaBapuTenbHble HANPAXKEHUA apmaTypbl



9.1.1. MpeaBapuTenbHble Hanpaxenua apmatypbl Osp NpuHUMaloT He 6Gonee 0’9Rs,n ana

ropayekaTaHOm W TEPMOMEXAHUYECKM YNPOYHEHHON apmaTypbl M He 6Honee O»SRsm ana
xonogHoAepopPMMPOBAHHON apMaTYyPbl U aPMATYPHbIX KAHATOB.

9.1.2. Mpu pacyeTe NpeaBapuUTENIbHO HAMPAMKEHHbIX KOHCTPYKLMI CeayeT yuyuTbiBaTb CHUMKEHME
npeaBapuUTesibHbIX HanNpPsXeHWNn BCneacTBME MOTEPb NPeABapUTE/IbHOTO HAMPAMXKEHUs - A0 nepesayn
YCUNUIA HaTAXKEHMA Ha BeToH (nepBble NOTepu) U Noc/e Nepeaadn YCUAUA HaTAKEHUA Ha BeToH (BTopble
notepu).

Mpu HaTAXKEHUM apMaTypbl Ha YNopbl CAeayeT yYnTbiBaTb:

nepBble MNOTEPU - OT peflakcaLmm NpeaBapuTeNbHbIX HaNPAXEHUA B apMaType, TeMNepaTypHoOro
nepenaga npu TepMmuyeckoit 06paboTke KOHCTPYKUu, aedopmaumm aHkepos n aebopmaumm Gopmbl
(ynopos);

BTOpble NOTepw - OT YCaZKW U NoN3y4yecTy beToHa.

Mpwu HaTAXXeHUWN apmaTypbl Ha 6ETOH cieayeT yuuTbIBaTb:

nepsble NoTepw - oT AedopMalnm aHKePOB, TPEHUSA apMaTypbl O CTEHKM KaHa/10B UK NOBEPXHOCTb
KOHCTPYKLMU;

BTOpble MOTEPU - OT peslakcauuMu npeaBapUTEebHbIX HAMPsS)KEeHW B apmaType, YCagku w
nonsy4yectu 6eToHa.

9.1.3. MoTepwn OT penaKkcaunm Hanps>KeHn apmaTypbl Ao-spl onpeaensoT no Gpopmynam:
Ans apmatypbl knaccos A600 - A1000 npu cnocobe HaTAKeHUsA:
MeXaHUYeCKoM -

Ao-spl = O,IUSp -20 ;(9.1)

3/1EKTPOTEPMUYECKOM -

Ao-spl = O’O3Gsp; (9.2)

ONA apMaTypbl KNaccos Bp1200 - BPISOO, K1400, K1500, K1600 npu cnocobe HaTaxKeHus:
MeXaHUYECKOM -

GS
Aoy, =] 0,222
R

-0,1 "Og;(9.3)

s,n
3/1EKTPOTEPMUYECKOM -

AO-spl = O’Oso-sp .(9.4)

3peck Osp npuHMmaeTca 6e3 noTepb B Meranackansx.

Mpy oTpULLATENbHbIX 3HAYEHUAX Ao'sm NPUHUMAIOT Ao'sm =0,

Mpy HanMuum Bonee TOYHbIX AAHHbIX O PenakcauMmn apmaTypbl AOMNYCKAETCA NPUHUMATb MHble
3HAYeHMA NoTepb OT peslaKcaLmu.

9.1.4. MNotepn AUSpZ OT TemnepaTypHoOro nepenaga At °C, onpepensemoro Kak pa3HoCTb

TeMnepaTyp HaTAHYTON apMaTypbl B 30HE Harpesa U YCTPOMCTBA, BOCTIPUHMMAIOLLENO YCUAMNA HATAKEHUS
npuv Harpese 6eToHa, NPMHMMAIOT PaBHbIMU

Ao-spz = 1,25At .(9.5)



Mpy OTCYTCTBMM TOYUHbIX AAHHbIX MO TemnepaTypHOMYy Mepenagy ALOMNycKaeTcs MNPUHUMATD
At=65°C

Mpn Hannumm 6onee TOUHbIX AaHHbIX O TeMnepaTypHON 06paboTKe KOHCTPYKUUM AO0MycKaeTcs
NPUHUMATL MHble 3HAYEHMA NOTEPb OT TEMMNEPATYPHOro Nepenagsa.

9.1.5. MNotepn ot aedopmaumu cTanbHoi dopmbl (ynopos) Aasp3 npu HeoAHOBPEMEHHOM
HaTAXeHMM apmaTypbl Ha Gopmy onpeaenstoT no popmyne

Al

n—1
Ao, =— —FE
sp3 2n I s,(96)

FA€ N - YNCNO CTEPXKHEN (rpynn CTepsKHelt), HaTArMBaEMbIX HEOAHOBPEMEHHO;

Al - c6anskerne ynopos no MHUM AEHCTBUA YCUANA HATAKEHWA apMaTypbl, ONpeAensemMoe U3
pacueTta AedpopmaLin Gopmbi;

| - paccTOAHME MEXAY HaPYKHBIMMU FPaHAMM YNOPOB.

MpyU OTCYTCTBMM A@HHbIX O KOHCTPYKLMM GOPMbI M TEXHONOMMU M3rOTOBAEHUA [AOMYCKaeTcA
NPUHUMATD Aoy, =30 Mlla

MpY 3NeKTpPOTEPMUYECKOM Cnocobe HaTAKeHMA apmaTypbl notepu oT gedopmauumn Gopmbl He
YYUTbIBAOTCA.

9.1.6. NoTtepwu oT AedopMaunn aHKEPOB HATAMKHbIX YCTPOMNCTB Ao-sp4 NPy HaTAXXEHMM apmaTypbl
Ha ynopbl onpeaenatoT no Gopmyne

Al
Ao, :TES' (9.7)

roe Al - o6atne aHKEepPOB UM CMeLLLEHME CTEPXKHA B 3aXKMMAX aHKEPOB;
| - paccTosiHMEe MeXKAY HapyKHbIMW FPaHAMM YNOpPOB.

MpyY OTCYTCTBUM AaHHbIX AOMNYCKAETCA NPUHUMATb Al =2 mm

MpY 371EKTPOTEPMMYECKOM Crocobe HaTAKEHWA apmaTypbl noTepu oT AedopmMaumnn aHKepPoB He
YUUTbIBAIOT.

9.1.7. Mpu HaTAXKEHMM apmaTypbl Ha 6eTOH noTepwu oT AedopPMaL MM aHKEPOB HATAMKHbIX YCTPOMNCTB
A05p4 onpegenstoT no ¢opmyne (9.7), B KOTOPON NPUHUMAIOT Al=2 MM | 3 notepu ot TpeHus o
CTEHKM KaHA/0B U/IM MOBEPXHOCTb KOHCTPYKLMM ONpeaensioT no popmyne

1

Ao, = 1‘@ O,

r4e e - OCHOBaHMe HaTypasibHbIX I0rapudmos;

w o - KoadodumumeHTsl, onpeaensemole no Tabanue 9.1;
X - A/IMHA y4acTKa OT HaTAXKHOIO YCTPOMCTBA 10 PACYETHOrO CEYEHUS, M;

0 - CYMMapHbII yron NoBopoTa OCY apMaTypsbl, pag;

Osp - npuHUMaeTca 6e3 noTeps.



KaHan nam nosepxHocTb

KoadduumeHTbl aAna onpeaeneHms notepb oT TPEHUA

apmarypbl
w O npv apmaType B BuAe
My4yKoB, KAHaTOB CTepKHeM
nepuoauyeckoro
npoduns
1. KaHan:
C MeTa/INYEeCKOoM NOBEPXHOCTbIO 0,0030 0,35 0,40
¢ 6ETOHHOM NOBEPXHOCTbIO, 06Pa30BaHHbIN 0 0,55 0,65
YKECTKMM KaHanoobpasoBaTtenem
TO }Ke, TMHBKMM KaHanoobpasoBaTtesiem 0,0015 0,55 0,65
2. beToHHaA NoBEepPXHOCTb 0 0,55 0,65

Tabnnua 9.1



9.1.8. MoTepun OT ycaaku HeToHa AO_SpS NpW HaTAMEeHUW apMaTypbl Ha ynopbl onpeaendatoT no
dopmyne

AO-spS =&hsn Es ,(9.8)

rae gb,sh - p,ed)oplv\au,mm yCadKu 6ETOHa, 3Ha4YeHMA KOTOPbIX MOXHO I'IpVI6J'IM)KeHHO NMPUHUMATDL B

3aBMCMMOCTM OT K/lacca 6eToHa paBHbIMMU:
0,0002 - ana 6eToHa Knaccos B35 1 HUXKe;
0,00025 - ana 6eToHa Knacca B40;
0,0003 - ana 6eToHa Knaccos B45 u Bbile.
Ons 6eToHa, NnoABeprHyToro TenaoBoi obpaboTke Npu aTmochepHOM AaBAEHUM, MOTEPYU OT YCaaKu

6eToHa AO_SpS BbIUMCAAIOT Mo dopmyie (9.8) C YyMHONKEHMEM MONYYEHHOTO pe3y/bTaTa Ha KO3GULIMEHT,
paBHbIl 0,85.

MoTepu OT ycaaku 6eToHa AGSpS NpuW HaTAXKeHUW apmaTypbl Ha 6eToH onpeaensatoT no dopmyne

(9.8) ¢ ymHOXeHMeM MOJlyYEHHOro pe3y/ibTaTa He3aBUCMMO OT YC/IO0BUIM TBepAeHMA OeToHa Ha
Ko3apdumumneHT, paBHbiit 0,75.
JonyckaeTca noTepu oT ycagKu 6eToHa onpegenatb 60see TOYHbIMU METOLAMM.

9.1.9. MoTepwm oT Nonsyyectn 6eToHa Ao-spé onpegenaoT no popmyne

0,8 - Po.er * Oy
ySZJ ) A}ed (

red

AO‘SP6 =

l+a-ugy | 1+ 1+0,8- ¢, ) 9

rae Pocr - Ko3pPUUMEHT Nonsyyectn 6eToHa, onpesensemblit cornacHo 6.1.16;

Olpj - HanpseHMA B 6ETOHe Ha YPOBHE LieHTPa TAMKECTU PpaccMaTpPUBAEMOW j-i Fpynnbl CTEPIKHEN
HanpAraemon apmaTypbl;

Y - paccrosHue mesmay LEHTPaMM TSXKECTU CEYEHWs PaccMaTpUBAEMOil rpymMbl CTEPIKHEV
HanpAraemoi apmaTypbl U NpMBEAEHHOro NONEePeYHOro CeYeHUn INeMeHTa;

Ared ) Ired - naowaab npuBeaeHHOro ce4yeHMA anemeHTa 1 ee MOMeEHT MHepUnn OTHOCUTENIbHO
LEeHTpPa TAXEeCTU NnpnuBegeHHOro ce4eHuns;

Hspj - k03dPULUMEHT apMUpoBaHMA, paBHBbIN Aspj / A, roe A m A%pj - NoWwaam nonepeyHoro
CeYeHUA 3N1EMEHTA M PAaCcCMATPUBAEMOW rPYNMbl CTEPXKHEN HanpAraemoli apMmaTypbl COOTBETCTBEHHO.

Ons 6eToHa, nogBeprHyToro TennoBoin 06paboTKe, motepu BbluMcaawT no ¢dopmyne (9.9) c
YMHOXEHMEM NOYYEHHOTO pe3yabTaTa Ha KoadduumeHT, paBHbIn 0,85.

[JonyckaeTca noTepu oT nonsyyectn 6eToHa onpeaensaTb 6onee TOYHbIMM METOAAMM.

Hanpsxenna Obpj onpesenstoT no npaBunam pacyeta ynpyrux MaTepuanos, MPUHMUMas
npvBeAeHHOE CeYeHMe 3N1emMeHTa, BKAlJalolwee naowaab cedeHmsa 6eToHa M Naowaab cedeHus Bcei
NPOAO0AbHOM apmaTypbl (Hanparaemon n HeHanparaemomn) ¢ KoadpdMLUMEeHTOM NPUBEAEHNA apMaTypbl K

— ES

6eToHy o= E_' cornacHo 9.1.11.
b

(8 pea. 3ameHeHua N 2, yts. NMpukazom MuHcTpos Poccum ot 30.12.2015 N 981/np)
Mpu Oy <0 npUHUMaeTcA A05p6 =0, AO_SpS =0,

9.1.10. MonHble 3HAYEHUs NePBbIX NOTEPb NPeABAPUTENIbHOIO HanpsaKeHmua apmatypsbl (no 9.1.3 -



9.1.6) onpeaenstoT no popmyne
AOy = ZAGSW ,(9.10)

roei- HOMeEpP NoTepb NpeaBapuUTeEIbHOIo HanpAXxXeHnA.
Ycunne npeanBapuUTesibHOro 0b6xkaTma 6eToHa c y4€TOM NepBbIX NOTEPL PABHO:

Ry = ;(Asm‘ "Osp(1)j ) (9.11)
roe A%pj n s
3/1eMEHTa U NpeaBapuUTesibHOE HanpAXeHue B rpynne c y4Hetom nepsBbiX NOTEPb

p(1)j - NAOLWAAb CEYEHUA -1 FPYNMbl CTEPXKHEN HanpPAraemoi apmaTypbl B CeHeHUM

Ty = O ~ A0g

3pecb Ospj - HauanbHOe NpesBapuUTENbHOE HaMpsXeHWe PaccMaTpUBaeMOl rpynnbl CTepPsKHE
apmaTypbl.

MosHble 3HaYeHUA NePBbIX M BTOPbLIX NOTEPL NPenBapuUTEeIbHOMO HaNpAXKeHUsA apmaTypsl (no 9.1.3
- 9.1.8) onpeaenaoT no popmyne

Aoy, = ZAGSN .(9.12)

Ycunve B Hanpsraemoi apmaType € y4eTOM NOJIHbIX NOTepb PaBHO

Flo) = Z('A%pj "Top2)] ) (9.13)

i
roe

O

w(2)j ~ i AO-sp

2)i’

MpU NPOEKTUPOBAHUM KOHCTPYKLMUI MNOAHblIE CyMMapHble noTepu Ao-sp(z)j AN apmaTypbl,
Pacrno/IoKEeHHON B PacCTAHYTOM MNpPW 3KCM/yaTauuMy 30HE CeYeHuAa 3/iemeHTa (ocHoBHOM pabouel
apmaTypbl), cnegyeT npuHUMaTb He meHee 100 MMa.

Mpu onpeaeneHun ycunus npensapuTeNibHOro o6xkaTms 6eToHa P c yyeTom MNO/HbIX NOTepb
HaMpPAMeHUN cneflyeT yunTbiBaTb CHUMaIOLIME HAMpPAMKEHMA B HeHanpsaraemon apmaType, UYMCAEHHO
paBHble CyMMe NoTepb OT yCafikM U No3ydecTu 6eToHa Ha ypOoBHe 3ToM apmaTypbl.

MNpu onpegeneHMn ycuamMin ob6)KaTMA C yY4eTOM HeHanpsAraemor apmaTtypbl Ha YpOBHe

O,
bs
o Ao
HeHanparaemol apmaTypbl, MOTEPM OT NOA3YYECTM HA STOM YPOBHE MPUHMUMALOT PAaBHbIMM spj6 ,
bp
roe AUspje - noTtepu OT MON3YYECTU ANA CTEepPXKHeN Hanparaemor apmaTypbl, OnMKanwen K

paccmaTpuBaemoii HeHanparaemoit apmatype; Ops u Obp - HanpaxeHua B 6eTOHe Ha ypoBHe
paccmaTpuBaeMon HeHanpAraeMom M HanpAaraeMon apmaTypbl COOTBETCTBEHHO.

9.1.11. NpeaBapuTenbHble HanpaxeHna B 6etoHe Obp npu nepesade ycuamnsa npessapuTeNbHORO



P

0bxkatua (1) , onpenenAaemoro C ydetom nepsBbiX NoTepb, HE 40/1XKHbI MPEBbIWATb!:

€C/IN HanpAXeHNA YMeHbLIATCA NN HE USMEHAKOTCA NPU AeﬁCTBMM BHELWHWUX HArpy3oK - 079Rbp

€C/IN HaNpPAXeHMWA YBENNYMBAIOTCA NPU AEUCTBUN BHELLHUX Harpy3oK - 0’7Rbp .
HanpsxeHus B 6etoHe Obp onpeaenaioT no dopmyne

0, Y M-y

Opp = * * (9.14)
p 7.
Aed I red I red

P

rae ' (1) - ycunuve npeaBapuTeNbHOroO 063KaTuaA € yHeToM nepBbIX NoTepb;

M - u3rnbaloLmnii MOMEHT OT BHELLHEWN HArpy3Ku, AeNCTBYIOWNIA B cTagmnmn 06xKaTtns (cobcTBeHHbIN
BEC 3/1eMEHTa);

Y - paccTosiHWe OT LLeHTPa TAMXKECTU CeYeHMA A0 PAacCMaTPMBAEMOrO BOJIOKHA;

P

eop - 3KCLUEHTPUCUTET YCUAMA (1) OTHOCUMTENbHO LEeHTpa TAXKeCTu npusefeHHOro nonepevyHoro
CevyeHus 31eMeHTa.
9.1.12. lnnHY 30HbI Nepegavym nNpeaBapuUTeNbHOrO HanpsaKeHus Ha 6eToH Ans apmaTtypbl 6es

AONONHUTENbHbIX aHKEPYIOLWMX YCTPOWCTB onpeaensatoT no opmyne

I _ Gsp A\S
P p ., -(9.15)
Rbond 'us

HO He MmeHee 1Ods 1 200 mm, a gNa apmaTypHbIX KaHATOB TakXe He meHee 300 mm.
B popmyne (9.15):

Osp - npeapapuTenbHOE HaNpAXeHWe B HaNpPAraeMoi apmaType C y4eTOM NepBbiX NoTepb;

Rbond - COMPOTUB/IEHWE CLENJIEHUA Hanparaemom apmaTtypbl C OeToOHOM, oOTBevatoliee
nepenaToyHOM NpoYHoCcTM beToHa 1 onpegensemoe cornacHo 10.3.24;

A , Us - nnowagps v nepumeTtp cTepKHA apmaTypbl.
Mepenayy nNpeaBapuUTeIbHOrO HaNPSAXKEHMS C apmaTypbl Ha 6ETOH peKoMeHAyeTCs OCYLLeCTBAATb
nNaBHoO.

9.2. PacuyeTt asileMeHTOB NpeaBapuUTENbHO HANPAMXKEHHbIX
Kene3obeToHHbIX KOHCTPYKLUMIA Mo npeae/bHbIM
COCTOSIHUAM NEepBOM rpynmbl

PacueT npeaBapuTe/IbHO HAMPSAXKEHHbIX *Ke1e306eTOHHbIX
3/1€MEHTOB MO NPOYHOCTH

Obuwme NoNoKeHUn

9.2.1. PacueT npeaBapuUTeNbHO HaNpPAKEHHbIX 3/1EMEHTOB NPOM3BOAAT A4 CTagMM IKCNAyaTaumum
Ha AencTBMe W3rMbHaloWMX MOMEHTOB WM MOMEPEYHbIX CUA OT BHEWHWX Harpysok U ANA CTaguu
npeaBapuTebHOro 06:KaTna Ha AelCTBUE YCUAUIA OT NPeABapPUTENIbHOTO HAaTAXKEHMA apMaTypbl U YCUAUIA
OT BHELWHMX Harpy3oK, AelCTBYIOWMX B CTagmm obxKaTums.

9.2.2. PacyeT NO NPOYHOCTU NPEeABAPUTENIbHO HAMPAXKEHHbIX 3/EMEHTOB Npu AeNCTBUK
n3rnbatoLLMX MOMEHTOB C/lleZyeT NPOU3BOANTb AN CEYEHUA, HOPMAJbHBIX K UX MPOAObHOM OCH.

PacyeT No NPOYHOCTM HOPMa/IbHBIX CEYEHWI B 0BLLEM C/lyYae NPOU3BOAAT Ha OCHOBE HeIMHENHOW



AedbopmaumMoHHON mogenm cornacHo 9.2.13 - 9.2.15.

JonycKkaeTca pacyeT Kenes3obeToHHbIX 3/1EMEHTOB NPAMOYro/IbHOro, TaBPOBOIO U ABYTaBPOBOIro
CeYEHUI C apMaTypoi, PacnosIOXKEHHOW Yy NepneHaNKYNAPHbIX NNOCKOCTU n3rnba rpaHel anemeHTa, npu
AEeNCTBUMN YCUAUI B NJIOCKOCTU CUMMETPUM HOPMAJIbHbBIX CEYEHWUI NMPOM3BOAUTL HAa OCHOBE NpeaebHbIX
YCUAUM cornacHo 9.2.7 - 9.2.12.

9.2.3. [Ona xenesobeTOHHbIX 3/1€MEHTOB, Yy KOTOPbIX MpeAesbHOe YyCcuUAMe MO0 MPOYHOCTU
OKa3blBaeTCA MeHbLUe Npeae/bHOro ycuama no ob6pasoBaHUIO TPELLUH, NAOLLAAb CEYEHMA NPOAO/bHOM
pacTAHYTON apmaTypbl fO/KHA ObITb YBE/IMYEHA NO CPaBHEHWUIO ¢ Tpebyemon 13 pacyeta NO NPOYHOCTH
He mMeHee YyemM Ha 15% wan [ONXKHA YAOBAETBOPATb PacyeTy Mo MPOYHOCTM HA LeNCTBME MOMEHTa
06pas3oBaHUA TPELUUH.

9.2.4. PacuyeT npepHanpAXeHHbIX 31eMEHTOB B CTaAuM 06XKaTus NPOU3BOAAT KaK npwu
BHELLEHTPEHHOM CXaTUMMU yCUAMem MpeaBapuTenbHOro obKatva B NpesenbHOM COCTOAHMM COFIAacHO
9.2.10-9.2.12.

9.2.5. PacuyeT npeaBapuTesIbHO HAMPAXEHHbIX 3/1EMEHTOB MO MPOYHOCTM MpuU  AelCTBUK
nonepeyHbIX cMA (pacyeT Mo HaKNOHHbIM CEYEHUAM) U MECTHOM LENCTBUMN HArpy3Ku (pacyeTbl Ha cMATHE
M NpoAaBanBaHMe) cneayeT NPOU3BOAUTb COMNAcHO YKasaHuam 8.1.

9.2.6. lMpu pacyeTe NpegBapUTENbHO HAMPAXKEHHbIX 3/1IEMEHTOB MO NPOYHOCTU CAeayeT YY4nUTbIBATb
BO3MOXHble OTK/JOHEHWA NpeaBapuUTENbHOro HanpAXeHua, onpegenaemoro cornacHo 9.1.9, nytem

YMHOXeHuA 3Hadennit Ospj (Man yeunma obkatua Pj ) ANA paccMaTPUBAEMOTO j-TO CTEPKHA UAW TPyNMbl
CTepXKHell HanpAraemoii apmaTypbl Ha KoabduumeHT Vsp.

3HauyeHus KoadbduLmeHTa Ysp NPUHMMAIOT PaBHBIMM:
0,9 - npu 6raronpPUATHOM BAUAHUW NPeABaPUTENbHOIO HaMNpPAXKEHUS;
1,1 - npn He6AaronPUATHOM BANAHUN NPEABAPUTEIbHOTO HAMNPAXKEHUS.

PacueT npeABapuUTE/IbHO HaMNPAXKEHHbIX 3/1EMEHTOB
Ha AelcTBMe U3rmbatoLLmMx MOMEHTOB
B CTaAMM 3KCMAyaTaummn No npeaesibHbIM YyCUAUAM

9.2.7. PacyeT Mo NPOYHOCTM HOPMA/IbHbLIX CEYEHWUI CneayeT NPOU3BOAUTb COMTAaCHO YKa3aHMAM
pasgena 8.1 c y4ueToM AOMNONHUTENbHbIX YKa3aHMi 9.2.8 - 9.2.9. Mpu atom B popmynax 8.1 obo3HaveHUs

!
naowanen ceyeHus As " As cnefyeT OTHOCUTb KaK K HanpAraemoi, Tak U K HeHanpsaraemom apmartype.
JonyckaeTca npuHUMMaTb A4S PacTAHYTOW apmaTypbl C YC/JOBHbIM Npeaesiom TeKydyecTu

HanpAXeHUA Bbllwe Rs, HO He bonee lale B 3aBUCMMOCTU OT COOTHOLLIEHMA 5 7] §R (9.2.8).
9.2.8. 3HaueHMA OTHOCUTENBHOMN AedOPMaLIMM aPMaTYPbl PACTAHYTON 30HbI Es.el NPU BbIYUCAEHUM

3HAYeHMA rPaHMYHOWM BbICOTbI C}KaTOM 30HbI 6eTOHA §R cnepyet onpeaenaTb no popmynam:
ONA apMaTypbl C YCIOBHbIM NPeaeslom TEKYYecTu

R, +400-0,,
Esel = E ;(9.16)

S

rae O - npessapuTenbHoe HanpaKeHKe B apmaType ¢ y4eToM Bcex notepb 1 Vsp — 0’9;

400 - B MIa;
ONA HEHanpaAraemomn apmaTtypbl ¢ GU3NYECKUM NpeaeioM TEKYHECTH

9.2.9. ins Hanpsraemol apmaTypbl, PacnoOXKeHHOM B CXKaTOM 30HE, PacYeTHOEe COMNpPOTUBAEHUE



oxatmio Ry cneayet 3aMeHuUTb Hanpskennem Ogc , paBHbIM:
500 Gs’p - Npu yyeTe KoadbduLMeHTa ycnosuin pabotbl 6etoHa Vo1 = 0,9 (n.6.1.12);
400_0-;p -npun Vo1 =10,
3pech Js'p - B MMa.
3HaueHus O-;p onpeaenaioT ¢ koabduumeHtom Fsp = L1

Bo Bcex cnydaax HanpsxeHne O npuHUMaloT He 6onee R,..

PacueTt npeaBapuTe/ibHO HaMPAMKEHHbIX 3/1EMEHTOB
B CTaAuu NpeaBapuTenbHoro obxkatua

9.2.10. Mpun pacyeTe anemMeHTa B CTaguMuv NpeaBapuUTesibHOro 06xKaTus ycuane B Hanpsaraemomn
apmaType BBOAWUTCA B pacyeT KaK BHELHAA NpOoAO0/ibHAA CUNA, paBHanA

N P (O-s’p _330) As,p + Oy Asp ,(9.17)

!
roe Asp n A%p - NAoWaAmM cevyeHMA HanpAraeMmoi apmaTtypbl, Pacrno/Io}KeHHOW COOTBETCTBEHHO B
Hanbosiee 06XKaToM N B pacTAHYTON (MeHee 06:KaTol) 30Hax ceyeHus;

' L1

Osp n Oy -npeapaputenbHble HaNPAXeHUA C y4eTOM NepBbiX NoTepb U Koapduumenta Vsp =

!
B apmaType C naowanbio cevyeHumsa A%p " &p .
9.2.11. PacyeT N0 NPOYHOCTU 3/1EMEHTOB NPAMOYrONbHOIO CeYEHUA B CTagMN NpeaBapUTEsIbHOro
06rKaTnAa NponsBOAAT M3 YCAOBMA

N,-e, <R -b-x(h,—0,5x)+R,-A/(h,—a") (9.18)

p

rae ep - pPacCtoAHMNE OT TOYKMU MNPUNOKEHUA I'IpO,EI,OI'IbHOl‘/JI CUNbI Np C y4yeTom BAUAHUA

nsrmbatolLero MomeHTa M OT BHELIHEN Harpysku, AeNCTBYOLWEN B CTagMM M3roToBeHuaA (cobcTBeHHasn
Macca 31eMeHTa), 10 LeHTPa TAMKECTU CevyeHMA HeHanpAaraemol apmaTtypbl pacTAHYTON UAN HauMeHee
CKaTol (NpW NOMIHOCTbIO CKATOM CEYEHUUN 3/1EMEHTA) OT 3TUX YCUAMiA (pucyHoK 9.1), onpeaensemoe no

dopmyne

M
ep :eop +0,5h—aiN—’ (9.19)
p

eop - PaCCTOAHUE OT TOYKUN NPUNOKEHNA CUNDI N p A0 UeHTpa TAXeCTU Ce4YeHUNA aNIeMEHTaQ;

Rb - pacyeTHOE CONpOTUB/EHME BETOHa CXKaTUIo, MPUHMMaEMoe MO JIMHENHOW MHTEPMOAALUK
(tabnuua 6.8) Kak ana knacca 6eToHa MO MPOYHOCTU Ha CXKaTUE, YUC/IEHHO PaBHOrO NepesaToyvHOM
npoYHocTn 6eToHa Rbp;

Rsc - pacyeTHOEe COMPOTUBAEHWE HEHAMPAraemoin apmaTypbl CKATUIO, NPUHMMAEMOoe B CTaauu
npeaBapuTesibHoro o6xkatna He 6onee 330 MMa;

!
As - naowanb CeYeHMa HeHanparaemom apmaTypbl, PacronoXeHHON B Hanbosiee CXKaToM 30He

ceyeHunAa asnemeHTa.

BbicoTy C)KaTol 30HbI 6eToHa onpeaenAarT B 3aBUCMMOCTU OT BEJIMHUHDI gR , OI'Ipe,CI,EJ'IF!EMOﬁ no



R

S

Esel = , rae Rs - pacuetroe conpotusnenve
E
S

dopmyne (8.1) c NOACTAaHOBKOW B Hee 3HA4YeHus

pacTAHYTON HeHanpAraemomn apmatypbl As om St = 0,003 :

X

a) npwm ¢= h_ = é:R (pucyHoK 9.1) no dopmyne
0

X = Np+Rs'A%_Rsc"A§'
- Rbb , (9.20)

X

6) npw &= h > &R o dopmyne
b

(8 peq. 3meHeHua N 2, yT. NMpukazom MuHctpos Poccum ot 30.12.2015 N 981/np)

1+¢&
N +RA - R_R_-A
p SA% l_ggR SC A%
2R,A -(9.21)

hy (1+&R)

X =

R,-b+

R,

Z

' —————=—— R4
_.;r_.—. rih

>

=
la\\\%

2
P
/10

RA,

PucyHoK 9.1. Cxema ycuMAnii 1 antopa HanpAXKeHUA B CEYEHMUM,
HOPMasIbHOM K NPOAO0AbHOM OcK U3rMbaemoro npeaBapuTeNbHO
HanpsAKeHHOro 3/1IeMeHTa NPW ero pacyete No NPOYHOCTH
B CTaaum 063Katus

9.2.12. PacyeT MO MPOYHOCTU 3SNEMEHTOB TAaBPOBOrO W [BYTAaBPOBOrO CEYEHMI B CTaguu

npeaBapuTenbHOro 06XaTna NPoM3BOAAT B 3aBUCUMOCTU OT NOOXKEHWUA FPaHULbI CKaTOM 30HbI:
a) ecnu rpaHmMLa CXKaTOM 30HbI MPOXOAMT B NOJIKe (PUCYHOK 8.2, a), T.e. cobatogaercs ycnosue

N, <R, -bf-hi —RA +R Al (922

!
pacyeT NPOM3BOAAT KaK A1A NPAMOYIroNbHOMO ceYeHUs WnpuHoit Mt cornacHo 9.2.11;
0) ecnn rpaHuuUa cCxKaTol 30HbI nNpoxoauT B pebpe (pucyHok 8.2, 6), T.e. yciosue (9.22) He



CO6/'IIOAaETCFI, pacyeT Nnpon3BoaAT U3 ycaoBuAa

N-ep:R,b%(m—ij)+&(m—h)h;U%—QSM)+R%&(m—a)JgB)

p

M
= +
roe ep eop tZ, =t N eop -cm. 9.2.11;

P
Z, - paccToAHME OT LeHTPa TAXKECTU CeYeHUA S/eMeHTa A0 PacTAHYTON (HaMMeHee CXKaToii)
HeHanparaemomn apmarypbi.
BbICOTY C}KaTol 30HbI ONpPeaensoT no popmynam:

X
a) npu ¢= h_ < Gq (SR -cm. 9.2.11)
o

_ Np+Rs'A§_RscAs,_Rb(b:‘ _b)h:‘
- R,-b

X ; (9.24)

1+S

N, +RA ~R. A - R, (b} —b)h;
— R
. 2R A .(9.25)

" hO(l_gR)

R,

PacueT No NpoYHOCTU HOPMa/IbHbIX CEYEHU
Ha OCHOBEe HeNMHelHol aedopMaLMOHHOM Moaenu

9.2.13. Mpwn pacyeTe NO NPOYHOCTN HA OCHOBE HesIMHENHON AedOopPMaALUMOHHON MOAENN YCUAUA U
aedopmaumm B ce4eHUM, HOPManbHOM K NPOAO0/IbHOWM OCK 3/1EMEHTA, ONPeAenstoT C UCNONb30BaHMEM
OCHOBHbIX NONOXEHWUM, YKa3aHHbIx B 8.1.20 - 8.1.22.

9.2.14. Mpu pacyeTe HOPMa/bHbIX CEYEHWI MO MPOYHOCTU (pUcyHOK 9.2) B obuwem ciaydae
NCNO/Ib3YIOT:

YPaBHEHWA PaBHOBECUA BHELLIHMUX CUA U BHYTPEHHUX YCUAUIA B HOPMA/IbHOM CeYEeHUU 3N1eMeHTa

M, :Zo-bi A Ly +ZO-SJ ALy +ZO-Si Ao ; (9.26)
i ) I o
M, = Zi:o'bi ALy +ZJ_:O'S]. ALy, +ZO-Si ALy ;(9.27)

N :Zo-bi A, +ZO-SJ' A +ZO-Si A ;(9.28)
i J I o

YpaBHeHUs, onpegensiolme pacnpegeneHve agepopmaumnini oT AeNCTBMA BHELWHEW Harpysku no
CeyeHu o a1emeHTa



1 1
&y =&t — Ly +— Ly, - (9.29)
r, ry

1 1
Eg=&,+—- 2L .+—-Zsyj;

Sj sXj 9.30
r r, (9.30)

1 1
&i =& +r_'zsxi +r_' Zyi . (9.31)

X y

3aBMCMMOCTM, CBA3bIBAlOLLME HANPSAXKEHUA N OTHOCUTENbHbIE Aedopmalmm 6eToHa 1 apMaTypbl:
beToHa

Opi = By - Vi - &4 (9.32)
HeHanpAraemoii apmaTypbl
Oy = Ey 'Vsj 'gsj ;(9.33)

Hanpsaraemou apmatypbl

O i A &

X!

PucyHOK 9.2. PacyeTHas cxema HOPMasibHOro ceyeHus



npeaBapnTesibHO HaNpPAXXeHHOTo Kene3obeToHHOro 3fieMeHTa

B ypaBHeHusx (9.26) - (9.34):

Asi, sti, Zsyi, O - nnowagp, KOOPAMHATbl LEHTPA TAMECTU i-r0 CTEP’KHA Hanparaemoit
apMaTypbl M HAMpPAXKEHUE B HEM;

&5 - oTHOCMTeNbHaAa AedopMaLma i-r0 CTEPXKHA HaNpAraemon apmaTypbl OT AeicTBUA BHeLLIHel
HarpysKku;

gspi - OTHOCUTE/IbHAA p,ed)opmau,wﬂ npeaBapuUTesIbHOro HanpAXeHnAa apmaTtypbl, onpeaenaeman C

y4eTOM NoTepb NpeaBapuUTENbHONO HANPAXKEHUA, OTBEYAIOLLMX PACCMATPMBAEMOMN PacyeTHOM CTaanu;
(8 pea. 3meHeHua N 2, yTB. NMpukazom MuHcTpos Poccum ot 30.12.2015 N 981/np)

E - MOZY/Nb YNPYroCTH i-ro CTePXKHA HanpsAraeMol apmaTypbl;

Vi - KO3pOULMEHT yNpyrocTu i-ro CTepsKHA HeHaNpPAraeMoi apmaTypbl, OCTasibHble napameTpbl -
cm. 8.1.23.

3HayeHua KoadpodUUMeHTOB Vi u Vsj onpenenAaldT NO YyKasaHuam 8.1.23, a 3Ha4vyeHuA
koadpduumertos Vs - no popmyne

V. = %si

SI
E, -(gsi +&

) .(9.35)

spi

9.2.15. PacyeT HOPManbHbIX CEYEHUI Kene300eTOHHbIX 3/IeMEHTOB MO MPOYHOCTM NPOU3BOAAT U3
yC/I0BUIA, NpuBeAeHHbIX B 8.1.24.

9.3. PacueT npeagapuTeNIbHO HANPAXKEHHbIX 3/1EMEHTOB
ene306eTOHHbIX KOHCTPYKLMIN Mo NpesesbHbiM
COCTOAHMAM BTOPOI rpynnbl

Ob6uwue nonoxeHusa

9.3.1. PacuyeTbl N0 NpeaenbHbIM COCTOAHUAM BTOPOM Fpynnbl BKAOYAIOT:

pacyeT No 06pa30BaHMIO TPELLUH;

pacyeT NO PACKPbITUIO TPELLMH;

pacyet no gedopmaumsam.

9.3.2. PacyeT no obpasoBaHMUIO TpeLMH NPOM3BOAAT KOraa Heobxoaumo obecneynTb OTCyTCTBME
TPELLMH, a TaKKe KaK BCMOMOraTe/IbHbI NPWU pacyeTe No PackpbITUIO TPELWUH U No Aedopmaumam.

TpeboBaHMA NO OTCYTCTBUIO TPELWMH NPeabsaBAAOT K NpPeaBapuUTesbHO  HamnpAaXKeHHbIM
KOHCTPYKLMAM, Y KOTOPbIX MPWU MNOJHOCTbIO PACTAHYTOM CeYeHUM [o/KHa OblTb obecneyeHa
HEenpoOHMLAEeMOCTb (Haxo4AWMXCA NOA, AaBNEHUEM KUAKOCTU UK Ta30B, UCMbITbIBAOLLMX BO3LENCTBME
pagvauumn 1 T.n.), K YHUKaJAbHbIM KOHCTPYKLUMAM, @ TAKKe K KOHCTPYKUMAM NpU BO3AEUCTBUM CUBHO
arpeccuBHOM cpeapl.

9.3.3. Mpw pacyeTe No 06pa30BaHMIO TPELLMH B LLEeAAX UX HeJonyLeHUA KO3dPUUMEHT HaZeKHOCTH

no Harpyske npuHumatot /'t >1,0 (kak npu pacyete no npouyHoctu). MpK pacyeTe MO PACKPbLITUIO
TPEeLWMH 1 no gepopmaumam (BKNtoUaa BCMOMOraTe bHbIl pacyet No 06pa3soBaHMIo TPELLMH) MPUHUMAIOT

KO3pPULIMEHT HafeKHOCTM Mo Harpyske V't — 1,0 .

9.3.4. Pacyetr wu3rMbaembix npeaBapUTE/IbHO HaMPAXKEHHbIX 3/IEMEHTOB MO MNpeAes/ibHbiM
COCTOSIHMAM BTOPOM Fpynmnbl NPOU3BOAAT KaK NPU BHELEHTPEHHOM C)KaTWUM Ha COBMECTHOE AelcTBue

YCUAWNIA OT BHELWHEM Harpy3kn M 1 npoao/ibHOM cunbl N p , PABHOM yCUAUIO NpeaBapUTENbHOTO 06XKaTuA
P.



PacyeT npeaBapuTeIbHO HaNPAKEHHbIX Kene306eTOHHbIX 3N1eMEHTOB
no 06pa3oBaHMIO U PACKPbLITUIO TPELLMH

9.3.5. PacyeT npeaBapuTeNbHO HAMPAMXKEHHbIX U3rMHBaemMbIX 3N1EMEHTOB NO PACKPbLITUIO TPELLUH
NPon3BOAAT MCXOAA U3 OBLLMX NONOMKEHUN, YKa3aHHbIX B pasgene 8.2 U C y4eToM yKasaHuin 9.3.6 - 9.3.10.

Onpe,u,eneHme MOMEHTa 06pasoBaHm=| TPEeLWMuH,
HOPMa/ibHbIX K I'IpO,D,O!'IbHOﬁ OCU 3/1eMeHTa

9.3.6. M3rnbarowmii MOMeHT Mcrc npu ob6pasoBaHUN TPELLMH B 0bLLEM C/ly4ae onpeaensieTca no
aedpopmaumMoHHON mogenun cornacHo 9.3.10. JonyckaeTca Ana NPOCTbiX CeYEHUN (MPAMOYrosibHOro M
TAaBPOBOrO CEYEHUI C apMaTypoii, PaCNoONOKEHHON Y BEPXHEN U HUMKHEN FpaHein ceyeHus, C NOAKOM B
C)KaTol 30He) onpeaensaTb MOMEHT TpelwmHoobpa3oBaHuMa cornacHo 9.3.7.

9.3.7. OnpegeneHne MOMeHTa 060pa3oBaHMA TPEWUH MPOU3BOAAT C YYETOM Heynpyrux
aedbopmaumin pactaHyToro 6etoHa cornacHo 9.3.8.

JonyckaeTca MOMEeHT obpas3oBaHMA TpewuH onpenensatb 6e3 yyeta Heynpyrux gedopmaumii

pacTaHyToro 6eToHa, npuHMMas 8 popmyne (9.36) Wpl :Wred . Ecam npun sTom ycnosmsa (8.118) n (8.139)
He y40BNETBOPAIOTCA, TO MOMEHT 0OPAa30BaHUA TPEWMH cneayeT OnpenensTb C Yy4eTOM Heynpyrux
aedopmaumii pactaHyToro 6eToHa.

9.3.8. MomeHT 06pa3oBaHMA TPELLMH NPeaBaAPUTENbHO HaNPsXEHHbIX U3rMbBaeMbiX 3/1EMEHTOB C
yyeTom Heynpyrux gedopmaumii pactaHyToro 6eToHa onpeaenstoT no popmyne

M_. =R

crc bt,ser

W, £P-e_ (9.36)

roe W

Yy4eToM nosioxKeHui 8.2.10;

pl - MOMEHT COMpPOTUB/IEHMA NPUBEAEHHOIO CeYEHUNA A1 KPalHero pacTaHyTOro BOJIOKHA C

e;{p = eop +r o PacCCToAHMNE OT TOYKU NPUNOXKEHNA YyCUNNA NpeaBapuUTesIbHOro obatua P ao

A4POBOM TOYKM, Haubosnee yAaseHHOM OT pPaCTAHYTOM 30HbI, TpPelMHoobpa3oBaHME KOTOpOM
nposepseTcs;

eop - TO e, [0 LieHTPa TAXKECTU NPUBEAEHHOrO CeYeHUs;
I - PacCTOAHME OT LLEHTPA TAMKECTU NPUBELAEHHOIO CEYEHUS 40 AAPOBON TOYKM,

r= Wred
- .(9.37
A\'ed ( )

B dopmyne (9.36) 3HaK "natoc” NpuHUMALOT, KOrga HanpaB/ieHMA BPaLeHUs MOMEHTOB P'es{p n
BHeLHero usrnbatoLLero MomeHTa M NpoTUBOMNONOKHLI; "MUHYC" - KOr4a HanpaBAeHMUA COBNagaloT.

3Ha4yeHuA Wred [ A,ed onpeaenatoT CoOrnacHo ykasaHuam 8.2.
Ona NpAMOYrosibHbIX CEYEHUN M TAaBPOBbIX CEYEHUIM C MOJIKOW, PACMOIOKEHHOW B CKATOM 30He,

3HayeHue Wpl npu OencTBUM MOMEHTa B MJOCKOCTU OCU CUMMETPUWU [OMYCKaeTcs onpeaenstb no
dopmyne (8.122).

9.3.9. Ycunue Ncrc npu 06pa3oBaHMM TPELLUH B LEHTPANIbHO PACTAHYTbIX 3/1IeMeHTax onpeaensatoT
no ¢opmyne (8.127) 8.2.

(8 peq. 3meHeHua N 2, yTB. NMpuKkazom MuHcTpos Poccum ot 30.12.2015 N 981/np)

9.3.10. OnpeaeneHne momeHTa 06pa3oBaHMA TPELLMH HA OCHOBE HeNMHEHOW aedopMaLMOHHOM
MoZeNN NPOU3BOAAT UCXOAA M3 0OLIUX NMONONKEHUN, NPUBEAEHHDbIX B 6.1.24,9.2.13 - 9.2.15, HO C yueTom
paboTbl 6eTOHa B PaCTAHYTON 30HE HOPMA/NIbHOTO CEYEHWA, ONpenenAemMoin AMArpamMMON COCTOAHUA
pacTaHyToro 6eToHa cornacHo 6.1.22. PacyeTHble XapaKTepPUCTUKM MaTepuanoB MPUHUMAIOT a1



npeaefibHbIX COCTOAHWI BTOPOW rpynnbl.

3Ha4veHue M crc ONPeAensatoT U3 peLleHna CUCTeMbl YpaBHEHMI, NpeacTaBieHHbIXx 8 9.2.13-9.2.15,
NPUHMMaRA OTHOCUTENbHYIO AepopMauyio 6eToHa Ebt.max Y PACTAHYTON rpaHU aNemeHTa OT AeicTBuA
BHELIHEW HarpysKku, pPaBHOW NpefenbHOMY 3HaYeHU OTHocuTenbHoW pedopmaumm HeToHa npu

pacTaxeHun Shtult, onpeaensemomy COrnacHo ykasanmam 8.1.30.

PacyeT WMpPKMHbI PAaCKPbITUA TPELLMH,
HOPMa/IbHbIX K MPOA0/IbHOM OCU 3N1eMeHTa

9.3.11. WMpKHY pacKpbITUS HOPMasbHbIX TPELWMH onpeaenatoT no dopmyne (8.128), B KoTopoit

3HauyeHne HanpsskeHuit O B pacTaHyToM apmatype u3rmbaembix NpeaBapuUTenbHO HanpPAMKEHHbIX
3/IEMEHTOB OT BHELUHEeN Harpy3Kun onpeaensatoT no popmyne

M,(h,-Yy.) N
Os = p(o )— : O, (9.38)

I red Ared

roe Ired , Ared , Yc - MOMeHT MHepLmm, NoLwaab NpuBeAEHHOrO NONEPEYHOrO CEYEHMA 3EMEHTa
M pacctosHMe OT Haubosiee CXKATOro BOJIOKHA A0 LEHTpa TAXKECTU MPUBELEHHOTO CeyeHus,
onpeaensieMble C y4eTOM M/OWALM CEYEHMA TOJIbKO CXKATOM 30HbI OEeTOHa, naowagen ceyveHus
PacCTAHYTON U CXaTol apmaTypbl cornacHo 8.2.27, NpUHUMasa B COOTBETCTBYIOLWMX popMynax 3HauyeHuA

KosabdpuumeHTa npmuseaeHna apmaTypbl K betony %, = Uy ;
N p - ycunue npeasaputenbHoro obxkatus (9.3.4);

Mp - M3rnbaloWmnii MOMEHT OT BHELLUHEW HArpy3kMm U ycunua npeasBapuTesibHOro obxkatums,
onpegensembiii no popmyne

M =M J_er-eOp,(939)

p

rae Sop - paccTosiHMe OT TOYKU NMPUONKEHUA YCUAUA NPeABAPUTENbHOIO 063KaTus N p OO UeHTpa

TAXECTN NPUBEAEHHOTO CEeYEHUS.
3HaK "mMuHyc" B dopmyne (9.39) npuMHUMALOT, KOr4a HanpaB/ieHMA BPaLLEHUM MOMEHTOB M K

N p 'eop He coBnagatoT, u "natoc" - Korga coBnagator.

Jonyckaetca HanpsxeHune O onpeaenatsb no popmyne
M-N, '(Z_esp)
o, =
z-A

rae z - pacCtoAHME OT LLeHTPaA TAXKECTU apMaTypbl, paCHOﬂO)-KEHHOﬁ B paCTHHYTOVI 30He ce4veHunAa, go
TOYKUN NPUNOHKEHUA paBHOAEVICTByIOU.I,em ycwmﬁ B CXKATOW 30HE 3/IeEMEHTQ;

, (9.40)

esp - PacCTOsiHUE OT LEeHTPa TAXKECTUN TOM XKe apmaTypbl A0 TOUYKM NPUNOKEHUA YyCUAMA N p.
Ona anemeHTOB NPSAMOYro/IbHOTO NOMNepPeYHoro CeYEHUsA NpU oTCyTCTBUN (MK Be3 yuyeTa) cxkaTol
apMmaTypbl 3HaYeHMe z onpeaenatoT no popmyne

X
z=h, —?N, (9.41)



rae XN - BbICOTa CKaTOM 30HbI, onpeAensemas CornacHo 8.2.28 ¢ y4eToM [AeiicTBMA ycuaus

npeasapuTesibHOro ob6xatusa N p.
Ona snemeHTOB NPAMOYrosbHOrO, TaBPOBOro (C MOMKOM B C)KaToOM 30HE) M [ABYTaBPOBOro

nonepevyHoro ce4yeHnAa onyCcKaeTcAa 3Ha4eHne Z NPpUHMMaTb PaBHbIM 09 7h0 .

Hanpsskenna Os, onpepensemble no dopmynam (9.38), (9.40), He [0NXHbI NPEBbIWATL

( Rs,ser Oy ) .

PacyeT npegBapuTenbHO HAaNPAMKEHHbIX
Kene3obeToHHbIX 31eMEHTOB Mo ,CI,Ed)OpMaU,MﬂM

9.3.12. PacyeT npeagsapuTeNbHO HaMpPAXeHHbIX 31eMeHToB Mo Aedopmaumam NpousBoaAT
COrNlacHO yKasaHui 8.2.19 - 8.2.32 1 ¢ y4eToM A0MNOAHUTENbHbIX YKa3aHui 9.3.13 - 9.3.15.
9.3.13. TMonHylO KpUBM3HY M3rMbaemblx MNpeaBapUTENbHO HaNPAXKEHHbIX 31eMeHTOB ANA

1 1
BbIYUCAEHUSA UX NPOrMBOB ONpesensatoT No ykasaHuam 8.2.24, Npun 3TOM 3HaYEeHUA KPUBU3H F , F
1 2
1
n F B ¢dopmynax (8.140), (8.141) onpepenaoT no ykasaHuam 9.3.14 c ydyeTom ycuaus
3

npeaBapuTebHOro 06:KaTus.
JonyckaeTca npu onpeaeneHnn KPUBU3HbI y4UTbIBATb BAMSAHME AedOpPMaLLMIA yCagKu U NON3yYecTU
6eToHa B CTagMu NpeaBapuTebHOro 06:Katus.

1

9.3.14. KpuBu3Hy u3rnbaemblx nNpenBapuUTEbHO HANPAMKEHHbIX 3/1EMEHTOB oT pJeincTeua

COOTBETCTBYIOLLMX HAarpy30K onpeaenatoT no popmyne

1 M-N, g,
= D ,(9.42)

rae M - n3rmbatoLmMii MOMEHT OT BHELWHEN HarpysKku;

Np n €op - yeunme npesBapuTenbHOro 06KaTUA U €ro SKCLEHTPUCUTET OTHOCUTENbHO LEeHTPa
TAXECTU NPUBEAEHHOIO NONEPEYHOrO CeYEHUA SNEMEHTA;

D - “3rMbHas KeCTKOCTb MPUBEAEHHOro MOMEPEeYHOro CeYEeHWA 3/IEMEHTA, onpeaensemas no
YKasaHuaAM 8.2 KaK A/ BHELEHTPEHHO CXKaToro ycuanem npenBapuTesIbHOro 06XKaTus 3/1eMeHTa C
yyeTom n3rnbatolLero MOMeHTa OT BHELLHeN Harpysku (pucyHok 9.3).



N

a

§ -
L €y G =e bE/),red

S 5 . ‘e ; v E‘y
‘411 ~ w

7 -
s | Y

[ e,

r— —T— s e -
/ C o ,\'=€ s Ex. red
A.)'uxz

X
N

h

| - ypoBeHb LLEHTPa TAXKECTU NpuBegeHHoro 6e3 yyeta
PacTAHYTOM 30HbI 6ETOHA NONEPEYHOro ceYeHusn

PucyHok 9.3. MNpuBeaeHHoe nonepeyHoe ceveHue (a) n cxema
HanpAaKeHHo-4edOPMUPOBAHHOIO COCTOAHUA U3rMbaemMoro
npeasapuUTeNbHO HanpPsaXeHHOro 31emMeHTa ¢ TpeluHamm (6)
npwv ero pacyete no gepopmaumam

9.3.15. KpuBM3HY U3rMbaembix nNpeaBapuUTeNibHO HaMNPAKEHHbIX 3/1eMEHTOB AO0MNyCKaeTcs
onpegensatb no ¢opmyne
1 _ M — Np "z,

r Es,red ) A% L (hO — Xy ) ,(943)

rae Zp - PaCCTOAHME OT TOYKU MPUNOKEHUA YCUINUA NpeaBapuUTesibHOro obxaTtua A0 TOYKU

NPUIOXKEHUA PAaBHOAENCTBYIOLLEN YCUANI B CXHATOM 30HE;
Z - PpacCToAHWE OT UEHTPa TAKECTM pPacTAHYTOM apmaTypbl [0 TOYKM MPUNONKEHMUA
pPaBHOAEMNCTBYIOLLEN YCUINI B CKATOM 30HE;

X\ - BbICOTA CXKaToM 30HbI C Y4ETOM BAUAHUA NPeABapUTENbHOrO 06XKaTUA.
BbicoTy crKaToi 30HblI onpeaensAlT Kak ana marmbaemblx 31emeHTOB 6e3 npeaHanpsirKeHus

1+—p-z.
Mp

cornacHo 8.2.28 c ymHoxeHuem 3HadeHusa Hs Ha

3Hauenus Zp wu z OOMYCKaeTca onpeaensatb, NPUHUMAs PACCTOAHME OT TOYKU MPUIOHKEHUS

pPaBHOAEMNCTBYIOLLEN YCUIUI B CKATOM 30HE A0 Hambosiee CcXKaToro BO/IOKHa CeYEHUS PaBHbIM 0,3h0_

OnpeseneHne KPUBU3HbI NPeABaPUTENbHO HANPAXKEHHbIX 31EMEHTOB
Ha OCHOBE He/IMHENHOM gedopPMaALLUOHHOM Mogenu

9.3.16. MNoNHYO KPUBU3HY U3rMBaeMbIX NPesBapPUTEIbHO HAMPAXKEHHbIX 3/1EMEHTOB Ha y4acTKax
6e3 TpelwmH B pacTAHYTOM 30He ceyeHus onpeaenstot no ¢opmyne (8.140), a Ha yyacTKax C TpeWMHAMMU
B PacTAHYTOM 30He cevyeHus - no ¢opmyne (8.141).

3HayeHMA KPUBU3H, BXxoasALWMX B dopmynbl (8.140) u (8.141), onpeaensitoT U3 peLllieHna CUCTEMbI



ypaBHeHui (9.26) - (9.34) c yyeTom yKasaHumit 9.2.13. Mpu 3TOM ANA 3N1EMEHTOB C HOPMaJbHbIMU
TPewWwmMHaMn B PacTAHYTOM 30He HanpsAXeHWe B HanpAraeMown apmaTtype, MepeceKkalolwen TpeLuHbl,
onpeaensaoT no opmyne

E.-c.
— SI Sl
Oy = W + Esi “Esi | Vsi, (9.44)
Si
a B HeHanparaemoi apmatype
_Eisy
O = . , (9.45)
sj
roe
B 1
Vi) = -
1+0,8- U (9.46)

()

3aecb gsi(j),crc - OTHOCcUTeNbHasa gedopmMauma PacTAHYTOM apMaTypbl B CEYEHUN C TPELMHON OT
AeNCTBMA BHELWHEeN Harpy3Kku cpasy nociae obpasoBaHMA TPELLNH;

gsi(j) - ycpedHeHHble OTHOCUTE/bHblE AedopMaLmnn PacTAHYTON apmaTypbl, MepeceKaloulei
TPeLMHbI, B paccMmaTpMBaemMol cTaanu;

Espi - OTHOCUTeNbHaA AedopMaLMA NPeABaPUTENLHOTO HAaNPAXKEHWNA apMaTypbl.

Mpun onpeaeneHnn KpUBM3HbI OT HEMPOAO/IKUTENbHOTO AENCTBMA HArPy3KM B pacyeTe UCNoib3yloT
Anarpammbl KpaTKOBPEMEHHOTo AehOPMMPOBAHMA CHKATOMO M pacTaHyToro 6eToHa, a Npu onpeaeneHmm
KPWMBWM3HbI OT NPOAO/IKUTENBHOTO AEWCTBUA HArpysKu - AMarpammsl AauTenbHoro gedopmMmMpoBaHMA
6eToHa C pacyeTHbIMM XapaKTEPUCTUKAMMN AN NpeseNbHbIX COCTOAHUI BTOPOM rpynnbl.

MNpumeHeHne Ha obsAsaTenbHOW ocHoBe pasgena 10 obecneumBaer cobnogeHue TpeboBaHUiA
depepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHUYECKMA pernameHT o 6e30MacHOCTM 34aHUIA U

coopykeHui" (MoctaHoBneHue MpasuTenbctea PP o1 26.12.2014 N 1521).

10. KOHCTpYKTUBHbIE TpeboBaHUs
10.1. Obuue nonoxeHus

10.1.1. Ona obecneyeHna 6e30MaCHOCTM W 3IKCM/YaTaUMOHHOM MPUrOAHOCTU OETOHHbLIX U
Kene3obeToHHbIX KOHCTPYKUMI nomumo TpeboBaHMM K pacdeTy cneayeT TaKXKe BbINOAHATb
KOHCTPYKTMBHbIE TPeOOBaHUA K FeOMETPUYECKMM Pa3Mepam U apMUPOBaHMUIO.

KOHCTpYKTMBHble TpeboBaHMA YCTaHaB/AMBAOT A4 Tex C/lydaeB, Korga: pacyeTtom He
NPeAcTaBNAsfeTCs BO3MOMXHbLIM [OCTaTOYHO TOYHO W  ONpPeAeneHHO MOJIHOCTbIO rapaHTUPOBaTb
COMPOTUBNEHNE KOHCTPYKLIMM BHELWHMM Harpy3kam 1 BO3LENCTBUAM;

KOHCTPYKTUBHbIE TpeboBaHMA onpeaenatoT rpaHUYHbIE YCN0BUA, B Mpesenax KoTopbix MOryT ObiTb
MCMONb30BaHbl NPUHATbIE PAaCYETHbIE NOJIOXKEHWUS;

KOHCTPYKTUBHble TPpeboBaHMA obecneynBatoT BbIMOJHEHWE TEXHOOMMUN U3roTOBEHUS BETOHHbIX U
ene3006eTOHHbIX KOHCTPYKLUNNA.



10.2. TpeboBaHMA K reOMETPUYECKMM pasmepam

10.2.1. TeomeTpuryeckmne pasmepbl BETOHHBIX N Kene306eTOHHbIX KOHCTPYKLMIA A0NKHbI 6biTb HE
MeHee Be/IMYNH, 0becrneynBatoLLmX:

BO3MOKHOCTb PasmelleHUsA apmaTypbl, aHKEPOBKM U COBMECTHOM paboTbl ¢ 6ETOHOM, C yYeTom
TpeboBaHuit 10.3;

OrpaHnyeHune rmbKoCTM CHaTbIX 3/1EMEHTOB;

Tpebyemble NokasaTenn KayecTsa 6eToHa B KOHCTpyKumn (TOCT 13015).

10.2.2. Pa3amepbl CEYEHUI BHELLEHTPEHHO CXKaTbIX 3/1EMEHTOB ANA 0becrneyeHus UX KeCTKOCTU

IO
pekomeHayeTcA NPUHNMATb TaKUMW, 4yTOB6bI NX TMBKOCTb T B It06oMm HanpaB/1EHUN HE NpeBbillana:

200 - ans KenesobeToHHbIX 3/IEMEHTOB;

120 - onA KONOHH, ABNAIOLWMNXCA 3IEMEHTAMMU 34aHNIA;

90 - 4NnA 6ETOHHbIX 3/IEMEHTOB.

10.2.3. B KOHCTPYKUMAX 34aHUA W COOPYXKEHMN cneayeT nNpeaycMaTpuBaTb WX pPaspesky
NOCTOAHHBIMM U BPEMEHHbIMW TEMNEPATYPHO-YCAAOUYHbIMM LBAMMK, PACCTOAHMA MEXAY KOTOPbIMMU
Ha3Ha4aloT B 3aBUCMMOCTM OT KAMMATUUYECKUX YC/IOBUIA, KOHCTPYKTUBHbIX 0COBEHHOCTEN COOPYIKEHMUS,
nocsie,0BaTeIbHOCTM NPOM3BOACTBA PAaboT M T.N.

Mpwn HepaBHOMEpHOM ocaake pyHAAMEHTOB CAeAyeT NpeaycMaTpmMBaTb pasgeneHne KOHCTPYKLUA
0Caf0uHbIMMU LWBAMM.

10.3. TpeboBaHUA K apMUPOBAHUNIO

3alWMTHbIN cnoit beToHa

10.3.1. 3awmnTHbIN cion beToHa gonkeH obecneymBaTh:

COBMECTHYI0 paboTy apmaTypbl ¢ 6eTOHOM;

aHKepOBKY apMaTypbl B 6€TOHE U BO3MOXKHOCTb YCTPOMCTBA CTbIKOB apMaTYPHbIX 3/1eMEHTOB;

COXPaHHOCTb apmaTypbl OT BO3AENCTBUI OKpyKalowen cpelbl (B TOM 4ucne Npu HaaMuuu
arpeccuBHbIX BO3AeNCTBUN);

OFHECTOMKOCTb KOHCTPYKLMUNA.

10.3.2. TonwmHy 3aWwMTHOro cnosA 6eToHa cieayeT NPMHUMATL UcxoaAa U3 TpeboBaHMI HacToALLEro
pasgena c y4eToM PoJsiv apMaTypbl B KOHCTPYKLUMAX (paboyas UAM KOHCTPYKTMBHAS), TUNA KOHCTPYKLMIA
(KONIOHHbI, NANTDLI, 6anKK, 3NeMeHTbl GYHAAMEHTOB, CTEHbI U T.M.), AMAaMETPa M BMAA apMaTypbl.

MUWHMMaNbHble 3HaYeHUs TO/WMHbI cnoa 6eToHa paboueli apmaTtypbl (B TOM YMcie apmaTypbl,
PacnofioXKeHHOW Y BHYTPEHHWUX TFpaHel MOJbIX 3/1EMEHTOB KOJIbLLEBOrO MAM KopobyaToro cevyeHus)
cnegyet npuHMMaThb no Tabamue 10.1.

[na c6opHbIX 31EMEHTOB MUHUMA/IbHbIE 3HAYEHUA TOJILWMHDI 3aWMUTHOrO €10a 6eToHa pabouyei
apmaTypbl, yKasaHHble B Tabnunue 10.1, ymeHbLAOT Ha 5 MMm.

[na KOHCTPYKTMBHOM apmMaTypbl MUHWMMa/IbHblE 3HAYEHWA TO/IWMHbI 33WMUTHOrO cnoA 6eToHa
NPUHUMAIOT Ha 5 MM MeHbLLE NO CPAaBHEHUIO € TpebyeMbiMu Ana paboyeit apmaTtypbl.

Bo BCex cyyanx TONLWMHY 3aLLUTHOTO €10A 6EeTOHA cneayeT TaKKe NPUHUMATL HE MeHee AMameTpa
CTepXKHA apMmaTypbl U He meHee 10 mm.

B 04HOCNOMHbBIX KOHCTPYKLMAX U3 JIETKOTO W Mopu3oBaHHOro 6etoHoB KnaccoB B7,5 M Huke
TOJILLMHA 3aLLMTHOTIO C/1051 A0/IPKHA COCTaBAATb He meHee 20 MM, a A1 HAPYKHbIX CTEHOBbIX NaHenel (6e3
daKTypHOro ciod) - He meHee 25 MM. B O4HOCNOMHBIX KOHCTPYKUMAX U3 AYEUcToro 6eToHa ToNWMHA
3aLWMTHOTO C/10A BO BCEX C/y4asX NMPUHMMAETCA He meHee 25 mm.



YcnoBusa aKkcnlyaTauum KOHCTPYKUUIA 34aHNIM

TonuwmHa 3aWmMTHOro cnoA

n.nm. 6eToHa, MM, He meHee

1 | B 3aKpbITbIX NOMELLEHMNAX NPU HOPMASIbHON M NOHUMKEHHOM 20
B/IAXKHOCTU

2 | B 3aKpbITbIX NOMELLEHUSAX NPU NOBbILLIEHHOW BIaXKHOCTU (Npun 25
OTCYTCTBMM [0MOJHUTENbHbIX 3aLWUTHBIX MEPONPUATUN)

3 | Ha oTKpbiTOM BO34yxe (Npw OTCYTCTBMM AOMNOJHUTENbHbIX 30
3aLWMTHbIX MEPONPUATUIA)

4 | B rpyHTe (NpM OTCYTCTBUMN AONONHUTE/NbHbIX 3aLUTHbIX 40

MeponpuaTnin), B dyHaameHTax npu Haanuymm 6eToHHOM
NnoAroToBKM

Tabaunua 10.1



10.3.3. To/WwmHa 3aWUTHOro cNos 6eToHa Y KOHLO0B NPeABapUTENbHO HaMNPAXKEHHbIX 3/1EMEHTOB Ha
OJIMHe 30Hbl Nepegayun HanpsaxKeHui (cm. 9.1.11) gonKHa coctaBnsaTb He meHee 3d U He meHee 40 mm -
ON5 CTePXKHEBOM apmaTypbl U He meHee 20 MM - 415 apMaTYPHbIX KaHaTOB.

JonycKaeTcs 3aWMTHbIN CIon 6eToHa ceyeHnn y onopbl 4NA HanpAraeMon apmaTypbl C aHKepamm
N 6e3 HUX NPUHUMATb TaKUM e, KaK AN CeYEeHUs B nposiete ANA NpeaHanpsKeHHbIX 3/IEMEHTOB C
cocpenoToYeHHOM nepegayeit onopHbIX YCUANN NPU HAaNMUYUK CTaNlbHOW ONOPHOM AEeTann U KOCBEHHOM
apmaTtypbl (CBapHbIX MOMEPEYHbIX CETOK WM OXBaTbIBAIOWMX MNPOAO/bHYIO apMaTypy XOMYTOB),
YCTaHOBAEHHbIX COrNacHo yKasaHmam n. 10.3.20.

10.3.4. B snemeHTax C Hanpsraemou MpPoAOoJ/IbHOW apmMaTypoi, HaTArMBAaemMoW Ha OEToH u
pacnonaraemMoi B KaHafaX, paccTofiHMe OT NOBEPXHOCTU 3/ieMeHTa 4O NOBEPXHOCTU KaHana cneayet
NPUHUMaTbL He MeHee 40 MM 1 He MeHee LMPUHbI (AnameTpa) KaHana, a 0 HOKOBbIX rpaHei - He meHee
NOJIOBUHbI BbICOTbI (gMameTpa) KaHana. lMpu pacnonoXKeHUU Hanpsaraemon apmaTypbl B Masax MM
CHapPYXW CeYeHUs 3/eMeHTa TO/IMHA 3alluTHOro cnos 6eToHa, obpasyemoro nocseayoLlnm
TOPKPETUPOBAHNEM UM UHBIM CNOCOBOM, cneayeT NPUHUMATL He meHee 20 MmMm.

MMWHMMANbHbIE PACCTOSHUA MEXAY CTEPKHAMM apMaTypbl

10.3.5. MUHMManbHble PacCTOAHMA B CBETY MeXKAY CTEPXKHAMWM apmaTypbl cnegyeT NpUHMMATb
TaKMMM, YTOObI 0becneynTb COBMECTHYIO paboTy apmaTypbl C 6ETOHOM M KayecTBEHHOE M3roToB/IEHME
KOHCTPYKLMI, CBA3AHHOE C YKAaAKOW M ynaoTHEHMEeM OETOHHOM CMecu, HO He MeHee Hambonbliero
OMaMeTpa CTEPIKHA, @ TaKXKe He MeHee:

25 MM - NPU TOPU3OHTANILHOM M/IM HAKIOHHOM MOJIOXKEHWUN CTEPXKHEN NPU BETOHUPOBAHUM - ANA
HWXXHE apMaTypbl, PacnosI0XKeHHOW B OAMH UK ABA PAA3;

30 MM - TO }Ke, g5 BEPXHEM apmaTypbl;

50 MM - TO e, MPU PACMONONKEHUM HUXKHEN apmaTypbl Bonee Yem B ABa pada (Kpome cTepKHeWn
ABYX HUXKHUX PALOB), @ TaKXKe NPU BEPTUKANbHOM NOJIOKEHUMN CTEPKHEN NPU BETOHUPOBAHUMU.

Mpwu cTeCHEHHbIX YCNOBUAX AOMYCKAeTCA pacnonaraTb CTEPXKHU rpynnamu - nyykamm (6e3 3a3opa
Mmexay Humu). Mpu 3TOM pacCToAHWMA B CBETY MeXAy MNy4yKamu OO/KHbl ObiTb TaKXKe He MeHee
NpPMBEAEHHOIO AMaMeTpa CTEPXKHA, 3KBUBAJIEHTHOrO MO MNIOWAAM CEeYEHUA MNyYKa apmaTypsbl,

NMPUHNUMAEMOTIo paBHbIM ds,red =

n
d; d
si , rae si - ANaMETP O4HOro CTepXHA B Ny4yke, n - YHNCNIO
i

CTepyKHel B NyykKe.
MpoponbHOe apmupoBaHue

10.3.6. B xXene306eTOHHbIX 31eMeHTax MN/oWaab Ce4eHNs NPOAO0AbHOM PaCcTAHYTOM apMaTypbl, a
TaKXe C)KaTol, ecnin oHa TpebyeTca Mo pacyeTy, B NpoueHTax OT njowaan ceyeHus GeToHa, paBHOM
NPOW3BEAEHUIO LWMPUHbI MPAMOYTONIbHOIO ceYyeHua Mbo WKpKHbI pebpa TaBpoBoro (4,ByTaBPOBOroO)

L]OO%

ceueHuns Ha pabouyio BbicoTy cevenus, Hs = b-h cneayert NPUHNUMaTb He MeHee:
0

0,1% - B M3rnbaemblx, BHELLEHTPEHHO PACTAHYTbIX 3/IEMEHTaX M BHELLEHTPEHHO CXKaTbIX 3/IeMeHTax

0 0
npu rubkocTu - T <17 (85 NpAMOYro/ibHbIX ceYeHuin F <5 );

Io
0,25% - BO BHELEHTPEHHO CXKaTbIX 3/IeMeHTax Mpu rMbKocTu T287 (ana npamoyronbHbIX

|
cevyeHu FO >25 );

Ana  NPOMEXYTOYHbIX 3HAYeHUM TMOKOCTM 3/1EMEHTOB 3Ha4yeHue /us onpegenArT no
MHTEpnonaunn.



B afiemeHTax C NpPoAOAbHON apMaTypon, Pacno/ioKeHHON pPaBHOMEPHO MO KOHTYpY ceyeHus, a
TaKXe B LEHTPa/NbHO PaCTAHYTbIX 3/1€MEeHTaX MMHUMA/bHYIO MJolWaAb CeYeHWUA BCel MPoA0J/ibHOM
apmartypsbl cnegyeT NPUHMMATL BABOEe 6O/blUEN YKAa3aHHbIX Bbille 3HAYEHMI U OTHOCUTL €€ K MOJHOWN
naowaau ceyeHuns 6eToHa.

10.3.7. B 6€TOHHbIX KOHCTPYKUMAX CeayeT NpesycmaTprBaTb KOHCTPYKTUBHOE apMUpPOBaHHUeE:

B MECTax Pe3Koro U3MeHeHnn pPasMepoB CEYEHUA 3/1eMEHTOB;

B 6ETOHHbIX CTeHax NoA, U Hag, Npoemamu;

BO BHELLEHTPEHHO CXKaTblX 3/1IeMEeHTaX, PacCYUTbiBaemMblX MO NPOYHOCTM 6e3 ydyeTa paboThbl
pacTAHYTOro 6eToHa, y rpaHel, rae BO3HUKAIOT PacTArMBaloLLME HAMPAXEHUSA; NMPM 3TOM KO3bOULMEHT

apmupoBaHua Hs npuHumatoT He meHee 0,025%.

10.3.8. B kene306eTOHHbIX MHENHbIX KOHCTPYKUMAX U NAUTax HanbobluMe PacCTOAHUA MeXAY
OCAMM CTEPXKHEN NPOAO/IbHOW apmaTypbl, obecneuuBatowme sdpdeKkTMBHOE BOBAeYeHMEe B paboTy
6eToHa, paBHOMEpPHOEe pacnpeaeneHne HanpsaxKeHu u aebopmaumii, a TakKe OrpaHUYeHUe WNPUHBI
PaCKPbLITUA TPELLMH MEKAY CTEPKHAMM apMaTYpbl, LOMXKHbI 6bITb He Honee:

B Ke/1e300eTOHHbIX 6anKax 1 nanTax:

200 MM - Npu BblCOTE NonepeyYyHoro ceyeHuns h <= 150 mm;

1,5h 1 400 mm - Npwm BbICOTE NONepPeyHoro ceyeHma h > 150 mm;

B Ke/1e306€TOHHbIX KONOHHaX:

400 mMm - B HanpaBAeHUM, NeprneHaANKYIAPHOM NAOCKOCTU U3rmba;

500 mm - B HanpaBaeHUM NJIOCKOCTUN N3rnba.

B »Kene3o0b6eTOHHbIX CTEHAX PACCTOAHMA MEKAY CTEPXKHAMM BEPTUKANbHOM apMaTypbl NPUHUMAIOT
He 6onee 2t 1 400 mm (t - TONLWMHA CTEHbI), a FOPU3OHTA/IbHOM - He 6onee 400 mm.

10.3.9. B b6anKkax u pebpax wnpuHon 6onee 150 Mm YMCAO NPOAOJbHBIX PAbOUYMX PACTAHYTbIX
CTePKHEeM B NonepeyHoM ce4eHN JO0MKHO bbiTb He meHee AByX. [pu wupnHe anemeHTa 150 MM 1 meHee
[OOMNYCKaeTCA yCTaHaB/NBATb B MOMNEPEYHOM CEYEHUN OANH NPOLONbHbINA CTEPXKEHD.

10.3.10. B 6ankax go onopbl cnefsyeT AOBOAWUTb CTEPXKHW NPOAOAbHON paboueit apmaTypbl €
NAoWaAbio CeYeHnn He MeHee 1/2 naowaamn ce4eHUs CTepPIKHEN B NPOAEeTe U HEe MeHee ABYX CTEPIKHEN.

B nauTax fo onopsbl cieayeT 0BOANUTb CTEPKHM NPOA0IbHON paboyeit apmaTypbl HAa 1 M WKWPUHDI
NAUTbI C NJOWAAbIO ceyeHus He meHee 1/3 naowaan ceyeHus CTepKHel Ha 1 M WUPUHbI NAUTbI B
nponerte.

MonepeyHoe apmupoBaHue

10.3.11. lNonepeyHyo apmaTypy cnepyet yCTaHaB/AMBaTb MCXOA4A M3 pacdeTa Ha BocCnpuATUe
YCUAWNIN, @ TaKXKe B LLeNAX OrpaHWYEHUs pPasBUTMA TPELUMH, YAEPXKAaHUA MNPOLONbHbIX CTEpKHel B
NPOEKTHOM MOJIOKEHUN U 3aKPeENIeHMA X OT BOKOBOro BbiNy4YMBaAHUA B NH0OOM HaNpaBAEHUMN.

MonepeyHyto apmaTypy YCTaHaB/IMBAKOT Yy BCEX MOBEPXHOCTEN Kene300eTOHHbIX 3/1EMEHTOB,
B6/1M3M KOTOPbLIX CTAaBUTCA NPOAOJIbHAA apMaTypa.

10.3.12. AmMameTp nonepeyHoli apmaTtypbl (XOMyTOB) B BA3aHbIX KapKacax BHELLEHTPEHHO CXaTbIX
3/IEMEHTOB NPUHUMAtOT He meHee 0,25 Hanbonbluero gMameTpa NPOAOIbHON apMaTypbl U HE MeHee 6
MM.

JnameTp nonepeyHOl apmaTypbl B BA3aHbIX KapKacax U3rmbaemblXx 3N1eMeHTOB NMPUHMMAIOT He
meHee 6 MM.

B cBapHbIX KapKacax AuMameTp MnonepeyHon apmaTtypbl MPUHMMAIOT HE MeHee AMameTpa,
YCTaHaBAMBAEMOrO U3 YC/I0BUA CBAPKM C HaMBObWIMM AMAaMETPOM NPOAO/bHOM apMaTypbl.

10.3.13. B »kene306eTOHHbIX 3/1IeMeHTaX, B KOTOPbIX MONEpeYHas cuaa no pacyeTy He MOXKeT ObITb
BOCMPWHATA TO/IbKO BETOHOM, C/ieayeT NpeaycMaTpmMBaTb YCTaHOBKY NOMEPeYHOM apMmaTypbl C LLArom He

6onee O,5h0 1 He 6onee 300 mm.

B cniowHbIX NAMTax, a TaKXe B YacTopebpucTbix nautax BbicoTor meHee 300 mm M B Hankax
(pebpax) BbicoTOM MeHee 150 MM Ha yyacCTKax 3/1eMeHTa, T4e MonepeyHas cuaa Mo pacyety
BOCMPUHMMAETCA TOJIbKO HETOHOM, NMOMEPEYHYIO aPMATYPy MOXKHO He yCTaHaB/AMBATb.

B 6ankax 1 pebpax BbicoToi 150 mm 1 6onee, a TakKe B HacTOpebpuCTbix NanTax Bbicoto 300 mm
n bonee, Ha y4acCTKax 31eMEHTa, rae nonepeyHas cuaa no pacyety BOCNPUHUMAETCA TOIbKO BETOHOM,



cnefyeT NpeaycmMaTpmMBaTb YCTAHOBKY MONepeYyHoM apmaTypbl C Wwarom He bonee 0975h0 n He bonee
500 mm.

10.3.14. Bo BHELEHTPEHHO CXKaTbIX JIMHENHbIX 3/IEMEHTAX, a TakKe B U3rnbaembix a1eMeHTax npu
HaAnM4YMM HeobxoAMMOM MO pacyeTy CKATOM NPOAOAbHOM apmMmaTypbl B LeAAX npeaoTspalleHus
BbIMYYMBAHMA NPOLOAbHOM APMATYPbI CNeayeT YCTaHaBAMBATb MOMNEePEeYHYI0 apMaTypy C LLArom He 6osee
15d 1 He 6onee 500 mm (d - aMameTp ckaToi NPoOAONLHOW apMaTypbl).

Ecan nnowasb ceveHUA CKaToM NPOLOALHOW apmaTypbl, YCTaHABAMBAEMOW Y OAHON M3 rpaHen
anemeHTa, 6bonee 1,5%, nonepeyHyto apmaTypy cieayeT ycTaHaBAMBaTb C Warom He 6onee 10d un He
6onee 300 mm.

10.3.15. KoHCTpyKUmMsa XOMyTOB (NMonepeyHblX CTEPXKHEN) BO BHELLEHTPEHHO CHKATbIX JIMHENHbIX
3NeMeHTax AOJI)KHa OblTb TaKOW, 4yTOObl MPOAO/bHbIE CTEPXKHWU (NO KpalHen mepe yepes OAMH)
pacnosiarasncb B Mectax nepernbos, a 3Tu nepermbbl - Ha paccToaHuKn He 6onee 400 MM MO LWIMpPUHE
rpaHu. Mpu WwupurHe rpaHn He 6onee 400 MM M YMcae NPOAOAbHbLIX CTEPXKHEN Y 3TOM rpaHM He 6osee
YyeTblpex AONYCKAETCA OXBAT BCEX MPOAO/bHbIX CTEPKHEN OAHUM XOMYTOM.

10.3.16. B anemeHTax, Ha KOTOpble AEWCTBYIOT KPYTALWME MOMEHTbI, MOMepeyHana apmaTtypa
(xomyTbl) A4ONKHA 06Pa30BbIBATL 3aMKHYTbIN KOHTYP.

10.3.17. TllonepeyHyo apmaTypy B nNAMTax B 30HE MNPOAABAMBAHMA B HANpPaB/IEHUMU,

nepneHanKyn1apHoOmMm CTOPpOHam pacyeTHOro KOHTypa, YCTaHaB/IMBAKOT C WArom He 6onee 1/3h0 n He

hy

60nee 300 mm. CTeprKHU, BAMMKANMLIME K KOHTYPY rpy30BOM NAOLWAAN, pacnonaraloT He 6anxke N He

3
hy

2

rpy3oBoi naowagu) foaxHa 6biTb HE meHee l,ShO_ [onyckaetca yBennyeHue Llara nonepeyvyHom

hanee OT 3TOr0 KOHTYpa. [Mpn 3TOM LWMPUHA 30HbI NOCTAHOBKM MoMNepeyHon apmaTtypbl (0T KOHTYpa

apmartypbl A0 1/2h0 . Mpn aTom cnepyet paccmatpmeaTb Hambosiee HEBLIFOAHOE PACMO/IOKEHME
nupamuabl NPoAaBAMBAHMA W B pacyeTe yuuTbiBaTb TOJIbKO apmaTypHble CTep)KHU, nepecekarolwme
nMpamuay NpoaaBAnBaHMUA.
PaccToAHUA MexXay CTEPXKHAMM NONepevyHoOn apmMaTypbl B HanpasaeHUK, NapaniesibHOM CTOPOHaM
pacyeTHOro KOHTypa, NPMHMMAIOT He 6osee 1/4 ANNHbBI COOTBETCTBYIOLLEN CTOPOHbI PaCcYeTHOrO KOHTYpa.
10.3.18. PacyeTHylo nonepeyvHyo apmaTypy B BUAE CETOK KOCBEHHOINO apMUPOBAHUA NPU MECTHOM

cKaTum (cmAaTUK) pacnonaratoT B npegesiax pacyeTHoW naowaau 'Ab,max (8.1.43). Mpwn pacnonoxeHnm
rPy30BOW MNOWQAAM Yy Kpas 3N1EeMEHTA CETKM KOCBEHHOrO apMMPOBAHWMA pacrnosiaratoT No naowaam ¢
pasmepamMu B KaKAOM HamnpaB/ieHUW HEe MeHee CYMMbl ABYX B3aUMHO MepneHAMKYNAAPHbIX CTOPOH
rpy3osow naowaam (pucyHok 8.9).

Mo rnybuHe ceTKM pacnonarator:

npu ToAWwMHe anemeHTa bonee yaBoeHHOro 60/1blIero pasmepa rpy3oBoi NaoLWaam - B npegenax
YA,BOEHHOTO pasmepa rpy30BoOM Naowaau;

npw TONILLUHE 3/1EMEHTA MeHee yABOeHHOro H6o/blLero pasmepa rpy3oBon naowaan - B npegenax
TO/ILLMHbI SNEMEHTA.

10.3.19. NonepeyHasa apmaTtypa, NpeayCMoTpeHHaa ana BOCAPUATUA NOMNEepPEeYHbIX CUA U KPYTALLUX
MOMEHTOB, AO/I}KHa MMETb HAAEXKHYIO aHKEPOBKY MO KOHLAM NyTeM NPUBAPKM MAM OXBaTa NPOLO/IbHOM
apmMaTypbl, 0becneymBaroLLyo PaBHOMPOYHOCTb COEANHEHMI N NONEPEeYHON apmaTypbl.

10.3.20. Y KOHUOB nNpeaBapuUTENbHO HAMNPAXKEHHbIX 3/1EMEHTOB A0/KHA OblTb YCTAHOB/IEHA
OONONHUTENbHAA MONepeYyHas WAM KOCBEHHaA apmaTypa (cBapHble CETKM, OXBaTbiBalowme Bce
NPOAO/IbHbIE CTEPXKHU apMaTypbl, XOMYTbl U T.MN. ¢ warom 5 - 10 cMm) Ha A/AMHe y4acTKa He meHee 0,6

AMMHbI 30HbI Nepeaadn npeaBapuUTesibHOro HanpaxXeHuAa Ip, a B 3/IeMeHTax U3 ferkoro 6eToHa Kiaccos

B7,5 - B12,5 - c warom 5 ¢cm Ha AAMHe y4yaCTKa He meHee Ip n He meHee 20 cm OnA 3N1EMEHTOB C
apMaTypomn, He UMeloLWEen aHKePOB, a NPU HAZIMYUM aHKEPHbIX YCTPOMCTB - HA Y4aCTKe, PaBHOM ABYM
O/IMHAM 3TUX YCTPOMCTB. YCTAHOBKAa aHKepPOB Yy KOHLOB apmaTtypbl obsfsaTenbHa ANA apmatypbl,
HaTArMBaemMol Ha GeTOH, a TaKXKe A4/1Aa apmMmaTypbl, HAaTATMBAEMOM Ha ynopbl, NPM HeAO0CTaTOYHOM ee



cuenaeHun c 6eToHom (rnaaKkoi NPOBOIOKM, MHOTONPAAHbIX KAHATOB), MPU 3TOM aHKepHble YCTPOACTBA
AONMKHbI 06ecneynBaTb HaAEeKHYIO 3a4e/1Ky apMaTypbl B 6eTOHe Ha Bcex cTaamax ee paboTbl.

Mpy NpUMEHEHUW B KayecTBe HanpsAraemoi paboyeli apmaTypbl BbICOKOMPOYHOM apmaTypHOW
NPOBOJIOKMN MEepUoAMYECcKOro Npoduan, apMaTypHbIX KaHaTOB OAHOKPATHOM CBUBKM, ropsvyeKaTaHom u
TEPMMYECKN YNPOYHEHHO CTEPKHEBOM apMaTypbl Nepruoamyeckoro npoduas, HaTATMBaeMoi Ha ynopbl,
YCTaHOBKa aHKEPOB Y KOHLLOB HaNpsaraembIx CTEP}KHEN, KaK NpaBuio, He TpebyeTcs.

AHKepoBKa apmaTypbl

10.3.21. AHKepoOBKYy apmaTypbl OCYLIECTBASAIOT OAHMM W3 C/eAylowmx CcrnocoboB WAM  UX
coyeTaHMeEM:

B BUAE NPAMOro OKOHYaHMSA CTEPXKHSA (MpAMasn aHKepoBKa);

c 3arMbom Ha KOHLe B BuAe Kploka, oTrmba (nanku) uam netam (TONbKO ANA HeHanpAraemoi
apmartypbl);

C NPUBAPKOM UK YCTAHOBKOW MOMepeUHbIX CTePXKHEN (TONbKO A4 HEHanpAraemon apmatypbl);

C NPUMEHEHMEM CNeLManbHbIX aHKEPHbIX YCTPONCTB Ha KOHLLE CTEPIKHA.

10.3.22. MNpamyto aHKEPOBKY M AHKEPOBKY C Nankamum [ONycKaeTca MPUMEHATb TONIbKO AN
apmaTtypbl nepuoamyeckoro npoouna. s pacTAHYTbIX TNafKMX CTEPXKHEN cnepyeT npefycmMaTpmBaTh
KPIOKK, NET/IN, NPUBAPEHHbIe NoNepeYHble CTEPXKHU AN CreLMasbHble aHKEePHbIe YCTPOKMCTBA.

JNlankn, KpHOKW U NeTan He peKOMeHAYeTCcA NMPUMEHATb ANA aHKepPOBKM CXATOM apmaTypsbl, 3a
WCKNOYEHMEM TN1aflKO apmaTypbl, KOTOpaA MOXKeT NoABepraTbCA PaACTAKEHUIO MNPU HEKOTOPbIX
BO3MOXHbIX CO4YETAaHMAX Harpys3KMu.

10.3.23. Mpu pacyeTe ANMHbI aHKEPOBKM apMaTypbl CAeAyeT y4nTbIBaTb CNOCO6 aHKEPOBKM, Knacc
apmaTypbl 1 ee NpoduUNb, AMAMETP aPMATYPbl, MPOYHOCTb HETOHA W €ro HaNpPAXKEHHOE COCTOAHME B 30HE
aHKEpPOBKM, KOHCTPYKTUBHOE peLIeHMe 31eMEHTA B 30HE aHKEPOBKM (Hannune nonepeyHom apmaTypsl,
NOJIOXKEHWE CTEPKHEN B CEYEHUM S/IEMEHTA U Ap.).

10.3.24. basosyto (OCHOBHYO) A/IMHY aHKEPOBKM, HEOOXOAUMYIO ANA Nepesaym yCUAUA B apmaType

C NOJIHbIM PACYETHbIM 3HaYEHNEM COMPOTUBIEHUSA R; na 6eToH, onpegenatoT no dopmyne

R

lyan ==

0,an — ,(10.1)
Rbond ) us

roe As n Us - cooTBeTCTBEHHO NNOLWAAL NONEPEYHOrO CEUYEHUA aHKEPYEMOTO CTEPXKHA apMaTypbl
N NepUMETp ero ceyeHus, onpegenaemole Mo HOMUHANIbHOMY AUAMETPY CTEPXKHS;

Roong - pacyeTHOE CONPOTUBAEHUE CLENNEHMA apMaTYPbl C 6GETOHOM, MPUHMMAEMOe PaBHOMEPHO
pacnpeaeneHHbIM No ANNHE aHKEPOBKM U onpeaensemoe no ¢opmyne

Roona =711, * Ry, (10.2)

34€ecCb Rbt - pacyeTHOe conpoTmnBaneHune 6eToHa 0CeBOMY PaCTAXKEHUIO,

1 - KoapdUUMEHT, yunTbIBAIOWMI BAMAHME BMAA MOBEPXHOCTM apmaTypbl, MPUHUMaEMbIi
paBHbIM:

ANA HEHanpAraemomn apmaTypbl:

1,5 - anA rnagKov apmaTypsl;

2,0 - ana xonogHoaedbopmmMpyeMor apmaTypbl Nepruoamyeckoro npopuns;

2,5 - pona ropAYeKkaTaHOM M TePMOMEXaHUYeCKM 06paboTaHHOM apmaTypbl NepuoamnyecKkoro
npouns;

ANA HanpaAraemol apmaTypbl:

1,7 - ana xonopHoaebopMMPOBAHHOM apmaTypbl nepuoguyeckoro npodunaa Knacca Bplsoo
AMameTpom 3 MM M apmaTypHbIX KaHaToB Knacca K1500 gnametpom 6 mm;



1,8 - ans xonogHoaepopmMMpPOBaHHOM apmaTypbl Knacca Bp Anametpom 4 mm 1 b6onee;

2,2 - oA apMaTypHbIX KaHaToB Kiacca K anameTtpom 9 mm n 6onee;

2,4 - pns apmaTypHbiX KaHaToB Knacca K7T guametpom 9 mm u 6onee, M3roTOBAEHHbIX W3
NPOBO/IOKM Nepuoanyeckoro npoduns;

2,5 - oA ropsyeKkaTtaHol M TepMmomMexaHMyYeckm obpaboTaHHOM apmaTypbl Kiacca A;

7, - KoaddUUMEHT, yuuTbiBAIOWMI BAMAHME pa3mepa AuameTpa apmaTypbl, NPUHUMAEMbIN
paBHbIM:
ON5 HEHanpAraemomn apmaTypbl:

n, =10 . npu gnameTpe apmaTypbl ds <32 MM ;
n, = 0,9 . npu guametpe apmatypbl 36 n 40 mm;

ANA Hanparaemon apmarTypbi:

n, =10 AN BCEX TMMOB HanpAraemomn apmatypbl.

10.3.25. Tpebyemyto pacyeTHY0 A/IMHY aHKEPOBKM apMaTypbl C YYETOM KOHCTPYKTUBHOIO peLleHns
3NeMeHTa B 30He aHKEePOBKK onpeaenatoT no popmyne

As,cal

:a'lo,an'As ,(10.3)
Jef

an

roe IO,an - 6ba3oBas g/IMHa aHKePOBKMK, onpeaensemasn no ¢opmyne (10.1);

As,ca| , A%,ef - NAoWaAM NonepeyHoro ceyeHns apmatypbl, Tpebyemas no pacyety U GpakTUYECKu
YCTaHOB/IEHHAA COOTBETCTBEHHO;

Q- KoadPULMEHT, YUMTLIBAIOWMI BANAHME HA A/IMHY aHKEPOBKM HaMpPAXEHHOro COCTOAHUA
6eToHa M apmaTypbl U KOHCTPYKTUBHOTO PELLEHWNA 31EMEHTA B 30HE aHKEPOBKM.

[na HeHanpAraemol apmaTypbl NPY aHKEPOBKE CTEPXKHEN Nepnoanyeckoro npoduas ¢ NnpambiMm
KOHUaMM (Npsmas aHKepoBKa) UM FNafKoM apmaTypbl C KPIOKamu MU NeTasamm 6e3 JoNOoNHUTENbHbIX

aHKepyoLWMX YCTPONUCTB ANA PacTAHYTbIX CTepXKHel npuHumatot & = 1,0 , a ANA oKaTbix - & = 0,75 ;
ANA HanpAaraemoii apmatypbl & = 1,0

JonyckaeTtcs ymeHblIaTb OJ/IMHY aHKEPOBKW CTEPXKHEN HEHANpAraemol apmaTypbl B 3aBUCUMOCTH
OT KO/MYecTBa W AMamMeTpa MonepeyHor apmaTypbl, BMAA aHKepylowmux YCTPOWCTB (npuBapkKa

nonepeyYyHon apmaTypbl, 3armb KOHLLOB CTEP}KHEN Nepuoanyeckoro Npoduasa) n BeNnYmMHbl NoNepPeyHoro
06xaTna 6eToHa B 30He aHKEPOBKM (Hanpumep, OT ONOPHON peakLmm), Ho He Bonee yem Ha 30%.

B ntobom cnyyae paKkTMUECKyo AANHY aHKEPOBKM NPUHMMAIOT HE MeHee 15d5 n 200 mm, a ans

HeHanpsaraemblX CTEP)KHEN TaKKe He MeHee 0,3 IO,an .
[na aneMeHTOB M3 MeNKO3epHUCTOro H6eToHa rpynnbl A Tpebyemas pacyeTHasa BeMUYMHA AAUHbI

dHKEPOBKU A0J/1)KHaA 6bITb yBe€/In4eHa Ha IOds ANnA paCTAHYTOro 6eToHa 1 Ha Sds - ANA CKaToro.

10.3.26. Ycunume, BOCNPUHMMAEMOE AHKEPYEMbIM CTEPXKHEM apMaTypbl Ns onpeaensloT no
dopmyne

|
Ns:Rs'Asl_SSRs'As,ﬂOA)

A%,cal _

roe Ian - A/IMHA aHKEePOBKM, onpegendaeman cornacHo 10.3.25, npHMman COOTHOLWEHNE A% =1
Jef

Is - PacCCToAHME OT KOHUA aHKepyemoro CTep»XHA A0 paCcCMaTpMBaeMoro nonepeyHoro ceyeHuAa



a/leMeHTa.
10.3.27. Ha KpailHWx cBO6OAHbIX OMNOpax 3/1€MEHTOB AJIMHA 3anycKa PacTAHYTbIX CTepPKHeW
HeHanparaemomn apmaTtypbl 3@ BHYTPEHHIO rpaHb CBOGOAHOW OMOPbI MPX BbINOJHEHUWN YCNOBMA

Q < Qb| (cm. 8.1.31 - 8.1.35) mo/mKHa COCTaBAATb He MeHee 5ds. Echn yKasaHHOe ycnoBue He
cobntopaertca, ANMHY 3anycKa apmaTypbl 3a rpaHb Onopbl onpeaensatoT cornacHo 10.3.25.

10.3.28. MNpu ycTpoMnCTBE Ha KOHLAX CTEPXKHEN CNeLMaibHbIX aHKePOB B BUAE NAACTUH, WANb, raek,
YFO/IKOB, BbICa)KEHHbIX FOJIOBOK U T.M. NOLWAAb KOHTAKTa aHKepa ¢ 6eTOHOM A0nKHa yA0BAETBOPATb
YC/IOBUIO MPOYHOCTM BeToHa Ha cmsaTue. Kpome Toro, npu NPOeKTUPOBaHMM NPUBaPUBAEMbIX aHKEPHbIX
AeTanen cnegyet y4MTbiBaTb XapPaKTEPUCTMKM MeTanna no CBapMBAEMOCTM, @ TaKKe cnocobbl U ycioBumA
CBapKM.

CoefiMHeHWA HeHanpsAraemol apmaTypbl

10.3.29. nA coeAMHEHUs HeHanpsiraemol apmaTtypbl NPUHUMAKOT OAUH M3 CAEeAYHLMX TUMOB
CTbIKOB:

a) CTbIKM BHAXNEeCTKy 6e3 CBapKu:

C NPAMbIMM KOHLLAMW CTEPKHEN Nepuoamyeckoro npoduns;

C NPAMbIMW KOHL,@MM CTEPXKHEWN C NPMUBAPKON UM YCTAHOBKOWM Ha AJIMHE HAaXNEeCTKM NonepeyHblix
cTepKHel;

C 3armbamm Ha KoHLax (KPHOKK, Nanku, NeTau); npu 3ToM 41 ragKUX CTePrKHEN NPUMEHSAIOT TO/IbKO
KPIOKW 1 NeTnu;

6) cBapHble U MexaHUYeCcKue CTbIKOBblE COeAMHEHUSA: CO CBAPKOW apMaTypbl;

C NPUMEHEHUEM CMeumabHbIX MEXaHUYECKUX YCTPOMCTB (CTbIKM C ONpPeccoBaHHbIMKU MydTamu,
pe3bboBbiMK MydTamu 1 ap.).

10.3.30. CTbiKM apmaTypbl BHaxXNeCTKy (6e3 cBapKM) NPMMEHSIOT MPU CTbIKOBAHUM CTEPXKHEN C
AnameTpom pabouen apmaTypbl He 6bonee 40 mm.

Ha coeanHeHnA apmaTypbl BHaX1eCTKy pacnpoCcTpaHATCA yKasaHua 10.3.22.

CTbIKM PacTAHYTOM UK CKATOM apMaTypbl SOIKHbI UMETb AJNHY Nepenycka (HaxnecTkn) He meHee

3Ha4YeHunA ANNHbI II , onpegenaemoro no d)opN\yne

As,cal

II =a- Io,an As—' (105)
ef

roe IO,an - basoBan 4/MHa aHKePOBKMK, onpeaenseman no dopmyne (10.1);

Aca, As -cm. 10.3.25;

@ - Ko3apOULUMEHT, YUUTbIBAIOWMIA BAWAHWE HaMPAMEHHOrO COCTOAHWA  apmMaTypbl,
KOHCTPYKTUBHOTO pelleHMA 31eMeHTa B 30He COeAMHEHUA CTePKHEM, KoNMYecTBa CTbIKyeMoW apmaTypbl
B OAHOM CeYeHUU MO OTHOLLIEHUIO K 06LLLeMY KOIMYECTBY apMaTypbl B 3TOM CEYEHUU, PACCTOAHUA MeKay
CTbIKYEMbIMM CTEPXKHAMMU.

Mpu coeguHeHUN apmaTypbl nepuogmyeckoro Nnpoduasa ¢ NPAMbIMU KOHLAMMK, a TaKKe ragKkux
CTEep)KHe C KproKamu nan netTnamm 6e3 AoNoNHUTENbHBIX aHKEPYIOLWMX YCTPOIACTB Koadpduumnent & ana
pacTAHYTON apMaTypbl MPMHMMALOT paBHbIM 1,2, a Ana cxkaTol apmaTtypbl - 0,9. Mpu 3TOM A0KHbI BbITb
cobnoaeHbl cneayrolme ycnosua:

OTHOCUTENIbHOE KOAMYECTBO CTbIKyeMOW B OAHOM pPacyeTHOM CeyeHUW 3aemeHTa paboueit
pacTAHYTON apmaTypbl Nepuoanydeckoro npoduna AoaxHo 6biTb He 6onee 50%, rnagKoi apmaTypbl (C
KploKamu uamn netnamm) - He bonee 25%;

yCcuMnue, BOCMPUMHMMAeMoOe BcCeil NomnepeyHol apmaTypoil, MocTaBAeHHOW B npeaenax CTblKa,
OOJIKHO 6bITb HE MeHee MOJIOBUHbI YCUANA, BOCNPUHUMAEMOTO CTbIKYyeMOM B 04HOM PacyeTHOM CeYeHUn
3/IEMEHTa pacTAHYTOM paboyei apmaTypolis;

paccToAHME MeXKAY CTbIKYEMbIMU PaboYMMM CTEPKHAMM apMaTypPbl HE J0/I3KHO NpPeBbIWaTh 4ds ;



pacctoAHne mexagy cocegHUMUN CTbiIKaMW BHaAXNECTKY (I'IO WwnpuHe enesobeToHHOro QHEMeHTa)

AO/IXKHO 6bITb HE MeHee 2d5 n He meHee 30 mm.
B KauyectBe opgHOro pac4eTHOro cevyeHunAa s31emeHTa, pacCmaTpunBaemoro Ana onpeaeneHuAa
OTHOCUTENIbHOIO KO/1In4yecTBa CTbIKyeMOI\/‘I apmMmaTtypbl B O4HOM cedYeHUn, NPUHMMaAIOT Yy4aCTOK 3/1EMEHTa

BAONb CTbIKyemMol apmaTypbl AJAUHOMW 1,3|| . CunTaeTca, YTO CTbIKM apmMaTypbl PacrnoioXeHbl B 04HOM
PacYeTHOM CEYEHMM, eC/IN LLEHTPbI 3TUX CTbIKOB HaxoAATCA B Npeaenax AJ/MHbl 3TOro yyacTKa.

[onyckaeTca yBenmumsaTb OTHOCUTE/IbHOE KOJIMYECTBO CTbIKYeMOM B O4HOM PacyeTHOM CeYeHUn
anemeHTa paboyeil pacTaHyTol apmaTypbl A0 100%, npuHMMan 3HayeHue KoadduumeHta & pasHbIM
2,0. Tpyn OTHOCUTENIbHOM KO/JMYECTBE CTbIKyeMOW B OAHOM pPacYeTHOM CeYeHWU apmaTypbl
nepuoamnueckoro npoduna 6onee 50% u rnagxoi apmatypbl 6onee 25% 3HaueHua kospduumenta &
onpeaensoT No IMHENHON NHTEePMNONALNN.

Mpu HaNUUMK AONONHUTENbHbLIX AHKEPYIOLWMUX YCTPOWMCTB Ha KOHLLAX CTbIKYEeMbIX CTep}KHeWn
(npuBapka nonepeyvHoit apmaTypbl, 3arMba KOHLOB CTbIKYEMbIX CTEPXKHEN neprMoanyeckoro npodunsa u
Ap.) A MHa NepenycKa CTbIKyeMbIX CTEPXKHEN MOXKET BbITb YMeHbLUIEHa, HO He 6onee Yyem Ha 30%.

B ntobom cnyyae dpakTUUecKan gavHa nepenycka fo/KHa bbiTb HEe MeHee 0,4c - IO,an , He meHee

20d5 n He meHee 250 mm.

10.3.31. MMpwn coeaMHEHMU apmaTypbl C MCMOJIb30OBaHMEM CBapKW BbiIOOP TWUMOB CBAPHOrO
coeguMHeHMA WU CNOCOOOB CBapKM MNPOM3BOAAT C YY4ETOM YC/AOBWIA 3IKCNAYyaTaUUM KOHCTPYKLUMM,
CBaApMBAEMOCTU CTaM U TPpeboBaHMUIA NO TEXHOOMMM U3roToBAEHMA B cooTBeTCTBMM ¢ TOCT 14098.

10.3.32. Mpu Ncnonb3oBaHUM A1A CTbIKOB apMaTypbl MEXaHUYECKUX YCTPOMCTB B BUAE MydT (MydTbl
Ha pe3bbe, onpeccoBaHHble MydTbl U T.4.) HECYLLAA CNOCOBHOCTb MyPTOBOrO COeAMHEHUSA AONKHA ObITh
TaKOW Ke, YTO WU CTbIKyEMbIX CTEpP)KHE (COOTBETCTBEHHO MPU PACTANKEHUM WAWU CKaTuK). KoHLbI
CTbIKYEMbIX CTEPYKHEN CneayeT 3aBOAMTb Ha Tpebyemyto AnHy B MydTy, onpesensaemyro pacyeTtom nam
OMbITHbIM MYTEM.

Mpu ncnonbsoBaHnn my¢dT Ha pe3bbe fomKHA ObiTb obecnedyeHa Tpebyemas 3aTaxKa MydT ana
NvKBupaumn ntodTa B pesbbe.

THyTble CTEPXKHM

10.3.33. MNpu NpUMeHeHUN THYTON apmaTypbl (OTrMbbI, 3arMbbl KOHLOB CTEPXKHEN) MUHUMANbHbIN
aAnameTp 3arnba OTAENbHOIO CTEPXKHA OO0/MKEH OblTb TakuMM, 4Tobbl M3bexkaTb paspyweHua uam
packanbiBaHMA 6eTOHa BHYTPM 3arMba apmaTypHOro CTEPXKHA U ero paspyLLeHns B mecTe 3arnba.

MWHUManNbHbIA AMameTp ONpPaBKU don AN apMaTypbl MPUHUMALOT B 3aBUCMMOCTU OT AMaMeTpa
CTEPXKHA ds He MeHee:

ONA TNAAKUX CTEPXKHEN

doH = 2,5ds npu dS < 20 MM’

dOl‘I = 4dS npu dS 2 20 MM,

ONA CTEPXKHEeM neprogmyeckoro npoduna

d,, =5d; npu d, <20 MM,

dOH :Sds npu dS Z 20 MM X

[dnameTp onpaBKM MOXKET BbITb TaKKe YCTaHOB/IEH B COOTBETCTBUM C TEXHUYECKUMM YCIOBUAMM HA
KOHKPETHbI/ BMA, apMaTypbl.

10.4. KoHCTpynpoBaHME OCHOBHbIX HECYLLUX
YKeNne3obeTOHHbIX KOHCTPYKLUI

10.4.1. NMpyY KOHCTPYMPOBAHUN OCHOBHbIX HECYLLUX 3/1€MEHTOB KOHCTPYKTUBHOM CUCTEMBI (KOJIOHH,
CTeH, N/IUT NEePEKPLITUIA N NOKPbLITUIN, GYHAAMEHTHbIX NAKT) cneayeT cobaoaaTth oblume TpebosaHma 10.2
m 10.3 MO KOHCTPYMPOBAHUIO KEeNe300eTOHHbIX KOHCTPYKLUWIM, a TaKKe YyKasaHWAa HacToswero



noapasgaena.

10.4.2. Ko/IOHHbI apMWPYIOT NPOAOJBHOM, KaK MNpaBWAO, CUMMETPUYHOM apmMaTypon,
pacnonoXeHHON N0 KOHTYPY MOMEPEYHOro ceYeHUA U, B He0bXoAUMBIX CAy4asaX, BHYTPU NMomnepeyHoro
CeYeHuA, U NonepeyHoit apMaTypoi No BbICOTE KOJIOHHbI, OXBATbIBAlOLLEN BCE MPOLO/bHbIE CTEPKHU U
pacnofioXKeHHOM NO KOHTYPY M BHYTPW NONEPEYHOrO CeYEHMs.

KOHCTpYKUMIO MonepeyHoM apmaTypbl B Mpenenax NOMepeyHoro CeYeHuWsa M MaKCMMalibHble
PacCTOAHUA MEXAY XOMyTaMW U CBA3AMM MO BbICOTE KOJIOHHbI CAeayeT NMPUHUMATb TaKMMM, YTOObI
NpeAoTBPaTUTL BbIMy4MBaAHUE CXKaTbIX MPOAO/IbHbIX CTEPKHEN U 0becneynTb paBHOMEPHOE BOCNpUATHE
nonepeyHbIX CUA NO BbICOTE KOJIOHHbI.

10.4.3. CTeHbl peKoMeHAYeTcs apMMPOBATb, KakK MpPaBWaO, BEPTUKaNbHOM W TFOPU3OHTaNbHOM
apMaTypon, PacnoNOXNKEHHOMW CUMMETPUYHO Y OOKOBbIX CTOPOH CTEHbl, U MOMEPeYHbIMU CBA3SAMM,
COeAMHAIWMMN BEPTUKANBHYIO N TOPU3OHTANIbHYIO apMaTypy, PacrnosOXKEHHYIO Y NPOTUBOMONOMKHbIX
6OKOBbIX CTOPOH CTEHbI.

MaKcumanbHOe pacCTofiHUe MeXAy BepTUKaJIbHbIMU U TOPU3OHTA/IbHBIMU CTEPXKHAMMU, A TaKKe
MaKCMMa/slbHOE pPacCTOsHWE MeXAy NONepeyHbIMU CBA3AMM cnegyeT NPUHMMATb TaKMMM, 4TOObI
npenoTBpaTUTb BbINyYMBAHME BEPTUKANbHLIX CHKATbIX CTEPXKHEN M obecneynTb paBHOMEpPHOE
BOCMPUATME YCUINN, AACTBYIOLUX B CTEHE.

10.4.4. Ha TopLueBbIX y4acTKax CTeHbl MO ee BbICOTe CAeAyeT yCTaHaBAIMBATb NONEPeYHYo apmaTypy
B BMAe M-06pasHbIX UM 3aMKHYTbIX XOMYTOB, CO34atOLMNX Tpebyemyto aHKEPOBKY KOHLLEBbIX Y4aCTKOB
FOPU30HTA/IbHBIX CTEPXKHEN M MPefoXPaHAILMX OT BbiNy4MBaHMA TOPLEBbIE CXKaTble BepPTMKabHblE
CTEPKHU CTeH.

10.4.5. Y3noBble conpaKeHWAa CTeH B MecTax MX nepecevyeHUA Npu HEBO3MOMXKHOCTU CKBO3HOrO
NPonycKa ropu3oHTaNbHOM apMaTypbl CTEH Yepe3 3TOT CTbIK CeAyeT apMUPOBATb NO BCEM BbICOTE CTEH
nepecekatowmmmnca M-o6pasHbIMM XOMYTamKn, 0O6ECneYMBalOLLMMMU BOCNPUATME KOHLLEHTPUPOBAHHbIX
FOPU30HTaNbHbIX YCUUMA B Y3/10BbIX COMPAMEHMUAX CTEH, @ TAKKE NPefoXPaHAWUMKU BEPTUKANbHbIE
C’KaTble CTEPKHM B Y3/10BbIX COMNPAMXKEHUAX OT BbINy4YMBaHMA M 06eCcneynBatoL MMM aHKEPOBKY KOHLLEBbIX
YYaCTKOB FOPU30HTA/IbHbIX CTEPIKHEN.
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a - TOPLLEBOI Y4acTOK NANTbI, 6 - TOPLLEBOM YYaCTOK CTEHbI,
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PucyHok 10.1. AHKepoBKa ¢ nomolbto M-06pa3Hbix geTanemn

10.4.6. ApmupoBaHue MNUIOHOB, 3aHMMAIOWMUX MO CBOMM FeOMeTPUYECKMM XapaKTepUCTUKam
NPOMENKYTOUYHOE NONIOKEHME MeX Ay CTEHAaMU U KOJIOHHAMM, MPOU3BOAAT KaK ANA KOMOHH UAKN KaK AnA
CTEH B 3aBUCMMOCTM OT COOTHOLUEHMUA AMHbI U LUIMPUHbBI NOMEPEYHOro Ce4eHMA NUIOHOB.

10.4.7. KonnyectBo BepTUKaNbHOM M FOPU3OHTAIbHOW apMaTypbl B CTEHE c/aeAyeT yCTaHaBAMBATL B
COOTBETCTBMM C AENCTBYIOWMMM B CTEHE ycunuamW. Npu 3TOM peKkomeHAyeTcs npeaycmaTpusaTthb
paBHOMEpHOEe apMUpPOBaHME MO MJIOWAAN CTEHbl C YBE/IMYEHMEM apMUPOBAHUA Y TOPLOB CTEHbI U Y
npoemos.

10.4.8. ApmupoBaHMe NAOCKMX NAUT cnegyeT OCYWecTBAATb NPOLOJAbHOM apmaTypol B ABYX



HanpaB/ieHUAX, PAcnosaraeMon y HWKHEN M BepxXHeW rpaHer NAMTbl, @ B HEOBXOAMMbIX Cayvanx
(cornacHo pacuyeTy) 1 nonepeyHoOn apmMaTypoii, pacnonaraeMom y KOJIOHH, CTEH M NO NAOWAAN NANUTDI.

10.4.9. Ha KOHUEBbIX y4acTKax MAOCKUX MAUT cnefyeT yCTaHaBAMBaTb MOMEPEYHY0 apmMaTypy B
Buzae M-06pasHbIX XOMYTOB, PACMO/IOKEHHbIX NO KPato NAUTbI, 0becneymnBaowmnx BOCNPUATME KPYTALLMX
MOMEHTOB Y Kpas NnUTbl U HEOHXOANUMYIO aHKEPOBKY KOHLLEBbIX Y4aCTKOB NPOAO/bHON apMaTypbl.

10.4.10. KonnyecTBo BEPXHEN U HUMKHEN NPOAO/IbHOM apMaTypbl B NAMTE NEPEKPLITUM (MOKPbLITUS)
cnepyeTt ycTaHaB/MBATb B COOTBETCTBUM C AENCTBYHOWUMKU ycuamamu. MNpu aTom pekomeHayeTca Ans
HeperyiApHbIX KOHCTPYKTUBHbIX CUCTEM C Le/Ibl0 YNPOLWEHUA apMUPOBaHUA YCTaHaBANBATb: HUMKHIOK
apmaTypy OAMHAKOBOW MO BCEW NAOWAAM PacCMaTPUBAEMOW KOHCTPYKUMM B COOTBETCTBMU C
MaKCMMa/IbHbIMW 3HAYEHUAMMU YCUIUN B MPOJIETE MJNTbI; OCHOBHYIO BEPXHIO apmMaTypy MPUHUMATb
TAKOM e, KaK U HUXKHIOK, @ Y KONOHH U CTeH YCTaHaB/IMBATb AOMNOJIHUTENbHYIO BEPXHIO apMaTypy,
KOTOpas B CYMMe C OCHOBHOWM [OJ/I)KHa BOCMPUHMMATL OMOPHbIE ycuaMa B naute. [na perynspHbix
KOHCTPYKTUBHbIX CUCTEM MPOAOJIbHYIO apMaTypy PEKOMEHAYETCA yCTaHaBAMBaATb MO HALKOJIOHHbLIM U
MEKO/IOHHbIM M0/IoCaM B ABYX B3aUMHO NeprneHAUKYAAPHbIX HAMpPaBAeHMAX B COOTBETCTBUM C
OEVNCTBYIOLLMMM B 3TUX NOJ0CAX YCUANAMM.

JonycKkaeTcs yCTaHOBKA 4acTM apmaTypbl NAUT B BWUAE CBapHbIX HEMpPEepPbIBHbIX KAapKacoB B
HaZKOJIOHHbIX MOA0CaX NAWUT B ABYX HAaNPaBAeHMAX (CKPbITbie 6anKuM), MPMU 3TOM KapKacbl AOKHbI ObiTb
NponyLLeHbl CKBO3b TE/I0 KO/IOHH.

[na cokpalleHma pacxoga apmaTypbl MOXKHO TaKKe PeKOMeHA0BaTb YCTaHOBKY MO BCel Naolaan
NAUTbl HUMKHEW U BEpXHEM apmaTypbl, OTBevalowen MUHMMANAbHOMY MPOLLEHTY apMMPOBAHUA, a Ha
y4acTKax, rae AenCcTByOWMeE YCUAMA NPEBBILIAIOT YCUANA, BOCNPUHMMAEMble 3TOM apMaTypOi, YCTaHOBKY
OONONIHUTENbHON apMaTypbl, B CYMME C BbllleyKa3aHHOM apMaTypoii, BOCMIPUHUMaLOLWEeN AeNCcTByOWMeE
Ha 3TUX yyacTKax ycuams. TakoW nogxon NpuMBoamT K 6onee CAOXKHOMY apMMPOBAHMIO NEPEKPBITUI,
Tpebyowemy 6onee TLATENbHOrO KOHTPO/IA APMATYPHbIX PaboT.

ApmupoBaHue GyHAAMEHTHbIX NAUT CeayeT NPOM3BOANTb aHANOTMYHbIM 06Pa3oM.

10.4.11. KoHcTpyMpoBaHWe Yy3/10B COMPAXEHUs BanoK C KOJOHHamu cnegyeT MPOU3BOAUTL B
COOTBETCTBUM C pucyHKOoM 10.2. Mpun 3TomM HeobxoAMMO NpenyCcCMOTPETL NONEePEYHYHO apMaTypy B BUAE
3aMKHYTbIX XOMYTOB MM [-06pa3HbixX AeTaneil B 30He aHKEPOBKM paboyeit apmaTtypbl 6anku.
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10.4.12. B y3nax nepeceyeHua 6anok cnepyeT yCTaHaBAMBaTb AOMOJHUTENbHYHO NOMEPEYHYHD
apmatypy 45 BOCNPUATUA peakLmn OT BTOpoCTeneHHo 6anku. B rnaBHoi 6anke aTy apmatypy ciegyet
yCTaHaB/AMBaATb Ha wupuHe b + 2h, rae b u h - wupnHa n BbicOTa BTOpPOCTENEHHOW 6anku, BO
BTOpOCTENeHHOM basike - Ha ydacTKe WupmKHoi h/3. ApmaTypy cnefyet ycTaHaBAMBaTb B BUAE XOMYTOB,
OXBaTbIBAOLLMX MPOAO/IbHYIO apmaTypy, - LOMOJHUTENbHO K apmaTtype, Tpebyemolt no pacyeTty

=
h/3

b+2h

B 30HE nepecevyeHnAa aByx 6anokK

HaK/TIOHHbIX U1 NPOCTPAHCTBEHHbIX CeYeHU.

PucyHok 10.3. PasamelleHne ONOpHOM apMaTypbl



11. TpE6OBaHVIﬂ K U3roToB/1€HNIO, BO3BEAEHUIO N SKCNNTyaTaunn
6ETOHHbIX 1 }Kene3obeToHHbIX KOHCprKLI,Mﬁ

11.1. beToH

11.1.1. Nogbop coctaBa GETOHHOM CMECU NPOU3BOAAT C LLE/IbIO NOYYEHNA HETOHA B KOHCTPYKLMAX,
OTBEYaIoLLLero TeEXHMYECKMM NOoKasaTeiAM, YCTaHOB/IEHHbIM B pasgene 6 U NPUHATbIM B NPOEKTe.

3a ocHoBy npu nogbope coctaBa beToHa cneayeT NPUHUMaTL onpegenstowmii s AaHHOro BMAa
6€eToHa M Ha3HAYeHUs KOHCTPYKLMM NOoKasaTenb 6eToHa. Mpu 3Tom 40KHbI ObITb 06ecrneyeHbl U gpyrue
YCTaHOB/IEHHbIE NMPOEKTOM MOKa3aTesIn KayecTsa beToHa.

MNpoeKTMpoBaHMe n noabop coctaBa 6eToHHOM cmecu no Tpebyemol NnpoyHocTn beToHa creayer
npounssoauTb, pykosoacteyacb FOCT 27006, TOCT 26633.

MNpn nogbope coctaBa OETOHHOM cMecuM AO0/XHbI ObiTb 0becrnedeHbl Tpebyemble NoOKasaTenu
KayecTBa (y4,060yKNaAblBAEMOCTb, COXPAaHAEMOCTb, HepPacc/anBaeMoCTb, BO34YXOCOAEPKAHNE U Apyrue
rnokasartenmu).

CeolictBa nogobpaHHOM BETOHHOM CMeCu AOJ/IKHbl COOTBETCTBOBATb TEXHOOMMWU MPOU3BOACTBA
6eTOHHbIX paboT, BK/AtOYaloLWEel CPOKN 1 yCNoBUA TBEpAEHUA BeToHa, cnocobbl, peXXumbl MPUroTOBIEHUSA
N TPaHCNOPTUPOBaHUA BETOHHOM cMecH U Apyriue ocobeHHOCTM TexHoiornyeckoro npouecca (TOCT 7473,
rOCT 10181).

Moabop coctaBa 6ETOHHON CMecK cnesyeT NPOM3BOANTb HAa OCHOBE XapPaKTEPUCTUK MATepuasnos,
NCNoNb3yeMblX O1A ee MPUrOTOB/IEHMA, BKAOYAIOLWNX BAXKYLLIME, 3aN0NHUTENN, BOAY U IPDEKTUBHbIE
nobasku (moandmkaTopsl) (TOCT 31108, FOCT 23732, FOCT 8267, TOCT 8736, FOCT 24211).

(8 pea. 3meHeHua N 2, yTB. NMpuKkazom MuHcTpos Poccum ot 30.12.2015 N 981/np)

Mpu nopbope coctaBa OGETOHHOM cMecu chnepyeT MNPUMEHATb MaTepuanbl C Y4eTOM UX
3KONOTNMYECKOM YNCTOTbI (OrpaHMyeHmMe MO CoAepKaHUIO PAANOHYKANA0B, Paf0HA, TOKCUYHOCTM U T.M0.).

PacyeT OCHOBHbIX NapameTpoB coCTaBa BETOHHOM CMecu NPOU3BOAAT C MOMOLLBIO 3aBUCUMOCTEN,
YCTAHOBNEHHbIX 3KCMEPUMEHTA/IbHO.

Mopbop coctaBa ¢ubpobeToHa cnegyer NPOU3BOAUTbL COMMACHO MPUBELEHHbIM  Bbile
TpeboBaHUAM C y4ETOM BUAA U CBONCTB apMUpyroLLmnx Gubp.

MNpumeHeHne Ha obAsaTenbHon ocHoBe nyHKToB 11.1.2 - 11.1.5 obecneuuBaeT cobnogeHue
TpeboBaHuit PegepanbHoro 3akoHa oT 30.12.2009 N 384-d3 "TexHUYEeCKUiA periameHT o 6e30nacHOCTH
3/aHuUI 1 coopyxeHnit" (MoctaHoBneHuMe Mpasutensctea PP o1 26.12.2014 N 1521).

11.1.2. Npu npurotToBieHNM BETOHHOM cMecK A0MKHA ObITb 0becneyeHa HeobxoaMMas TOYHOCTb
O03MPOBKM BXOAALWMX B OETOHHYO CMeCb MATeEPMANoB M MOCAeAO0BaTeNbHOCTb MX 3arpyxenua (CI
70.13330).

MepemelwnBaHne GETOHHOW CMecu cnefyeT BbIMOAHATb TaK, YTOObI obecneynTb paBHOMEpPHOe
pacnpefeneHve KOMMOHEHTOB MO BceMy o06bemy cmecu. [poaoKUTENbHOCTb NepemeLllnBaHuA
NPUHUMAIOT B COOTBETCTBMM C MHCTPYKUMAMU NPeanpuUATUIA-U3rotoBuTeneli 6eToHO-CMecUTebHbIX
YCTaHOBOK (3aBO40B) MM YCTAHAB/IMBAIOT OMbITHLIM MyTEM.

11.1.3. TpaHcnopTupoBaHne HETOHHOW CMeCKU cneayeT OCYLLeCTBAATb cnocobamu U cpeacTsamm,
obecneymBaloLLMMM COXPAHHOCTb €€ CBOWMCTB M UCKIOYAOLWMMM ee PacC/I0eHMe, a TaKKe 3arpAsHeHne
NOCTOPOHHMMM MaTepuanamu. JonyckaeTca BOCCTAaHOBNEHWE OTAEeNbHbIX MOKasaTenel KayecTsa
6ETOHHON CMecuM Ha MecTe YKIa[KM 3a CYeT BBEAEHUA XMMUYECKMX A0DaBOK MAM MCMONb30BaHUA
TEXHONOMMUYECKUX NPUEMOB MNPW YcaoBMK obecneyeHmns Beex Apyrux Tpebyembix NoKasaTenemn KayecTsa.

11.1.4. YKnagKy v ynnoTHeHWe 6eToHa cieayeT BbINOAHATb TaKMM 06pa3om, YTobbl MOXKHO Bbln0
rapaHTMpoBaTb B KOHCTPYKLMAX AOCTAaTOYHYH OAHOPOAHOCTb WM MOTHOCTb 6eTOHa, oTBevatoLmx
TpeboBaHUAM, NPeAYyCMOTPEHHbIM /1A PacCMaTPMBAEMOM CTPOUTENbHON KOHCTPYKUMKM (CM 70.13330).

MpumeHsemble cnocobbl U pexMmbl GOPMOBAHMA LOMKHbI 06ecneynBaTb 3a4aHHYHO NJIOTHOCTb U
OZHOPOAHOCTb M YCTAaHABANBAKOTCA C YYETOM MoKasaTeieil KayecTBa 6ETOHHOM CMecH, BUAA KOHCTPYKLMU
N U34e/MS U KOHKPETHbIX MHXKEHEPHO-TE0I0TMYECKUX U MPOU3BOACTBEHHbIX YCI0BUA.

MopagoKk 6eToHWpOBaHMA cneayeT YCTaHaB/AMBaTb, NPeAYyCMATPMBAs PACMOJIOKEHME LIBOB



6ETOHMPOBAHMA C YYETOM TEXHOJIOTMM BO3BEAEHMUA COOPYKEHUA U €r0 KOHCTPYKTUBHbIX OCOBEHHOCTEN.
Mpn aTom JonKHa BbITb 0becneveHa HeobxoaMMasa NPOYHOCTb KOHTAKTa NOBEPXHOCTEN OETOHa B LWIBE
6ETOHNPOBAHMA, A TaK¥Ke NMPOYHOCTb KOHCTPYKLUMMU C Y4ETOM HaNMUUSA WBOB HETOHMPOBAHMA.

Mpun yknagke OETOHHOMW CMecUM MpPU MOHMMKEHHbIX MONOXKUTENbHBIX M OTPULATENbHbLIX WM
MOBbLIWEHHbIX NOMOXMUTENbHbIX TeMMNepaTypax AO/KHbl  OblTb  NPeAycMOTPEHbl  CreLmasbHble
MeponpuaTua, obecneympatolme Tpebyemoe KauecTso 6eToHa.

11.1.5. TesepaeHue beToHa cneayeT obecneumBatb 6€3 MPUMEHEHUA WAU C MPUMEHEHUEM
YCKOPAIOLWMX TEXHONOFMYECKUX BO3LENCTBMM (C MOMOLLBIO TENIOBAAXKHOCTHOW 06paboTkM npu
HOPMaAbHOM W NOBbILLEHHOM AABAEHUN).

B 6eToHe B npoLecce TBepAEHUA CAeayeT NOAAEPHKMBATL PACYETHbIN TEMNEPaTyPHO-BAAXKHOCTHbIN
pexum. MNMpu HeobxoaMMOCTU ANA CO3AaHUA YCA0BUI, obecneymBatoLLMX HapacTaHMe NPOYHOCTM BeToHa
N CHU)KEHME YCaZOYHbIX SIBAEHUW, CAefdyeT MPUMEHATb CheuManbHble 3alWuTHble meponpuatua. B
TEXHONOMMYECKOM NpoLecce TeN10Bon 06paboTKMn M3gennii 4OMKHbI 6bITb MPUHATLI MEPbI MO CHUMXKEHMIO
TemnepaTypHbIX Nepenagos U B3aUMHbIX NepemMeLleHnn mexay onaayboyHon dopmoit 1 6eToHoM.

B MacCMBHbIX MOHOJIMTHBIX KOHCTPYKUMAX c/eayeT MNpeaycMaTpuBaTb MeponpuaTuSa  no
YMEHbBLUEHUIO BAUAHUSA TEMNEPATYPHO-BNAKHOCTHbBIX MOAEA HAMPSXKEeHWUI, CBA3AHHbIX C 3K30TepmMuei
npu TBEpAEHUM 6eToHa, Ha PaboTy KOHCTPYKLUMNA.

11.2. Apmatypa

MNpumeHeHne Ha obnAsaTenbHoOM ocHoBe nMyHKToB 11.2.1 - 11.2.3, 11.2.6 - 11.2.8 obecneunBaer
cobntogeHne TpebosaHnin degepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHUYECKUIA pernaMmeHT o
6€e30nacHOCTM 34aHuKI U coopyKeHunit" (MoctaHoBneHMe Mpasutensctea PP ot 26.12.2014 N 1521).

11.2.1. Apmatypa, ucnosblyemas gas apMUPOBAHMA KOHCTPYKLMIN, AONXKHA COOTBETCTBOBATb
NpPoeKkTy n TpeboBaHWAM COOTBETCTBYHOLIMX CTaHAAPTOB. ApmaTypa AO/KHA MMETb MapKUPOBKY U
COOTBETCTBYHOLWME cepTUdUKaTbI, yAOCTOBEPAIOLLME €e KaYecTBo.

YcnoBMA XpaHeEHUA apMaTypbl U ee NePeBO3KM AOJIKHbI UCKAKOYaTb 3arpA3HeHMEe, KOPPO3UOHHbIE
nopakeHus, MexaHM4YecKne NoBPEKAEHNA UM NNacTUYecKme gebopmaLmm, yxyglatowee cuenaeHme ¢
6eToHOM.

11.2.2. YcTaHOBKY BA3aHOM apmaTtypbl B onanyboyHble ¢opmbl cneayeT MNpPoM3BOAUTL B
COOTBETCTBMM C NPOEKTOM. Mpun 3TOM f0nKHA BblTb NPeAyCMOTPeHa HageXHaa GUKCALUA NONOKEHUA
APMaTYPHbIX CTEPXKHEN C MOMOLLBID CNeunanbHbIX MeponpuaTuiA, obecneynBatowas HEBO3SMOMXKHOCTb
CMeLLLeHMSA apMaTypbl B MpoLecce ee YCTaHOBKM U BETOHMPOBAHUA KOHCTPYKLMMU.

11.2.3. OTKNOHEHWA OT MPOEKTHOrO MNONOXEHUA APMaTypbl NMPU €e YCTAHOBKE HEe [LO/XKHbI
npesbiWwaTb AONYCTUMbIX 3HaUYeHWUI, ycTaHoBAeHHbIx CM 70.13330.

11.2.4. CapHble apmaTypHble U3genusa (CeTKM, KapKacbl) ciegyeT M3rotaBAMBaTb C MOMOLLbIO
KOHTAKTHO-TOYEYHON CBApKM MAM WHbIMM crnocobamu, obecneymsatowmmm Tpebyemyto MNPOYHOCTb
CBAapHOro COEAMHEHWA U He [AOMNYCKAWMMWU CHUXEHUA MPOYHOCTU COEeAMHAEMBbIX apMaTypHbIX
anemenToB (FTOCT 14098, FOCT 10922).

YCTaHOBKY CBapHbIX apMaTypHbIX u3genuii B onanyboyHble Gopmbl cnesyet NpPousBoauTb B
COOTBETCTBMMU C NPOEKTOM. pKn 3TOM A0NKHa ObiTb NPesycCMOTPeHA HafeKHaa GUKcaLMA NONOKEHUA
apMaTypHbIX M34E/IMI C MOMOLLbIO CreLManbHbIX MeponpuATuiA, obecneymBatonX HEBO3IMOXKHOCTb
CMELLEHNS aPMATYPHbIX N34e/MI B MpoL,ecce YCTAaHOBKN M BETOHUPOBAHUSA.

OTK/NIOHEHMA OT NPOEKTHOIO MOJIOKEHMUA apPMATYPHbIX U3LENNIN NPU UX YCTAaHOBKE He LOJIKHbI
npeBbIWaTh 40NYCTUMbIX 3HAaYeHU, ycTaHoBAeHHbIx CM 70.13330.

11.2.5. 3arnb apmaTtypHbIX CTEP’KHEN c/ielyeT OCYLLECTB/ATb C MOMOLLbIO CMELMaibHbIX ONPaBOK,
obecneumnBatowmx HeoH6X04MMble 3HAYEHUA PAANYCA KPUBU3HDI.

11.2.6. CBapHble CTbiIKM apmaTypbl BbIMOJIHAIOT C NMOMOLLbIO KOHTAaKTHOW, AYroBOW WAM BaHHOM
cBapku. MpumeHsemblt cnocob cBapku ao/sxKeH obecneynmBaTb HeOBXO0AMMYIO MPOYHOCTb CBAPHOrO
coegMHeHMA, a TaKXKe MPOYHOCTb U AePOPMaATUBHOCTL MPUMBIKAIOWMX K CBAapHOMY COEAUHEHUIO
YYaCTKOB apMaTyPHbIX CTEPXKHEN.

11.2.7. MexaHun4yeckne coeanHeHUs (CTbIKM) apmaTypbl cneayeT BbINOAHATL C MOMOLLbIO



ONpeccoBaHHbIX M pe3bboBbix MydT. NPOUYHOCTb MEXAHMYECKOro COEAMHEHMA PACTAHYTOM apmaTypbl
AONKHA BbITb TAKOW e, YTO M CTbIKYEMBbIX CTEPIKHEN.

11.2.8. Mpu HaTAXKEHUM apMaTyPbl Ha YNOpbl UK 3aTBEPAEBLLMIA BETOH A0NKHbI ObITb 06ecneyeHbl
YCTaHOB/IEHHbIE B NMPOEKTe KOHTPO/IMpyeMmble 3HaYeHUsA NpesBapuTeIbHOrO HanpaXKeHus B npepenax
OOMYyCKaeMbIX  3HAYeHWUW  OTKNOHEHMI, YCTAaHOB/MEHHbIX HOPMATUMBHbIMU  LAOKYMEHTAMW WM
cneumanbHbIMM TPeBOBAHUAMM.

Mpu OTNyCKe HaTAXKEHUA apMaTypbl caeayeT obecneymBaTtb NAABHYO Nepesady NpesBapuTebHOro
HanpsKeHWsa Ha 6eToH.

11.3. Onanyb6kKa

11.3.1. Onany6ka (onanybouHble GopMbl) A0NXKHA BbINOAHATL CAeAylollMe OCHOBHble QYHKLMUN:
npuaaTb 6€TOHY NPOEKTHYI0 GOPMY KOHCTPYKUUMK, 0becneuyntb Tpebyemblit BUA, BHELIHEN MOBEPXHOCTHU
6eToHa, NoaAepKuBaTb KOHCTPYKLUMIO MOKa OHa He HabepeT pacnanyboyHyld MPOYHOCTb U, MNpu
HEeobX0AMMOCTH, CAYKUTb YNIOPOM NPU HaTAKEHMUM apMaTypbl.

B opuumanbHOM TeKCTe AOKYMEHTA, BUAMMO, AONYyLLEHA oneYaTKa: umetotca B Buay FOCT P 52085,
[OCT P 52086, TOCT P 25781, a He TOCT 52085, TOCT 52086, TOCT 25781 cooTBeTCTBEHHO.

Mpy M3roTOBMIEHUN KOHCTPYKLMIA MPUMEHSIOT MHBEHTAPHYIO W CheunanbHyto, NnepectaBHyo U
nepeaBuxKHyto onanybky (FOCT 52085, FOCT 52086, FOCT 25781).

OnanybKy u ee KpenneHusa cneayeT NPOEKTUPOBaTb U U3roTaBAMBaTb TaKUM 06pa3om, 4ToObl OHM
MOF/1IM BOCNPUHATb Harpy3Ku1, BOSHUKAOLWME B NPOLLecce NPOU3BOACTBA PaboT, N03BONAIN KOHCTPYKLMAM
cBoboaHO sedopmmpoBaTbea M obecneunsanm cobaogeHe 4ONYCKOB B Npeaenax, yCTaHOBAEHHbIX ANA
AaHHOM KOHCTPYKLMU AN COOPYIKEHMUA.

Onanybka M KpenneHus A0NXHbl COOTBETCTBOBATb MPUHATbIM Ccrocobam YKNaAKu U yNOTHEHUA
6ETOHHON CMecHu, YCNOBUAM NPeABapPUTE/IbHOTO HanNpPsKeHUsA, TBepAeHus 6eToHa W TennosoM
0bpaboTKku.

CbemHylo onanybry cneayeT MpPOEKTUPOBaTb WM M3roTaBAMBaTb TakMM obpasom, yTobbl 6bisia
obecneyeHa pacnanybKa KOHCTpyKUMK 6e3 noBpexaeHusa betoHa.

Pacnanybky KOHCTPYKUMI cnegyeT npou3BoAMTb nocne Habopa 6eTtoHom pacnanyboyHol
MPOYHOCTW.

HecbemHylo onanybky cnegyeTt NpoOeKTMPOBaTb KaK COCTABHYHO YaCTb KOHCTPYKLMN.

11.4. BETOHHbIE U }KeNe306eTOHHbIE KOHCTPYKLUM

11.4.1. W3rotoBneHMe OETOHHbIX U Kene3obeTOHHbIX KOHCTPYKLMIA BKAOYaeT onanybouHble,
apmaTtypHble 1 6eToHHble paboTbl, NPOBOAUMbIE B COOTBETCTBUM C YKasaHnamu 11.1,11.2 1 11.3.

[OTOBble KOHCTPYKUUM OO0NXHbl oTBeyaTb TpeboBaHuam npoekta M FOCT 13015. OTKNOHeHuA
reoMeTpUYECKUX PA3MEPOB A0/IKHbI YKAaAbIBATLCA B Npesenax AOMNYCKOB, YCTAHOBAEHHbIX ANA AaHHOM
KOHCTPYKLMN.

MNpumeHeHne Ha obsA3aTenbHoW ocHoBe nyHKToB 11.4.2 - 11.4.6 obecneuymBaeT cobalogeHue
TpeboBaHuii ®egepanbHoro 3akoHa oT 30.12.2009 N 384-d3 "TexHUYECKUIA periameHT o 6e30nacHoOCTH

~n

34aHuI 1 coopyKeHunin" (MoctaHosneHue MpasBuTenbcTsa PO o1 26.12.2014 N 1521).

11.4.2. B 6GETOHHbIX U Xene300eTOHHbIX KOHCTPYKLUMAX K Hayasny MX aKcnayaTaumu dakTuyeckas
NPOYHOCTb HETOHA A0JI}KHA ObITb HE HUXKe Tpebyemoi NPoYHOCTN BeToHa, YCTaHOBAEHHOM B NPOEKTe.

B c60pHbIX HETOHHbIX U Kene306eTOHHbIX KOHCTPYKLUMAX A0/1XKHa ObiTb 06ecneyeHa ycTaHOBAEHHas
NPOEKTOM OTMNYCKHasA NPOYHOCTb 6eTOHa (NPOYHOCTL HETOHA NPY OTMNPABKE KOHCTPYKLUKN NOTpebutento),
a ANA npeaHanpsa’KeHHbIX KOHCTPYKUMWA - YyCTaHOB/JEHHaA MPOEKTOM nepeaatovyHas NPOYHOCTb
(MpoYHOCTb 6eTOHA NPW OTMYCKE HATAXKEHUA apMmaTypbl).

B MOHOMMUTHBIX KOHCTPYKUMAX O0KHA ObiTb obecneveHa pacnanyboyHas npoyHocTb HGeToHa B
YCTaHOB/IEHHOM NMPOEKTOM BO3pacTe (MPU CHATUM HecyLLel onanyoku).



11.4.3. Toabem KOHCTPYKUMN crenyeT OCYLWECTBAATb C MOMOLLbIO CreunanbHbIX YCTPOUCTB
(MOHTaKHbIX NeTesb U APYrUX NPUCNOCOBeHNIH), NpesyCMOTPEHHbBIX NPOEKTOM. [NpKn 3TOM A0NKHbI ObITb
obecneyeHbl YyCNOBMA NOABEMA, UCKIOYAOWME pas3pyLLIEHNE, MOTEPHO YCTOMYMBOCTU, ONPOKUAbIBAHUE,
pacKauMBaHWeE 1 BPaLLLEeHNE KOHCTPYKLNN.

11.4.4. YcnoBusA TPAHCNOPTUPOBKK, CKNAAUPOBAHUA U XPAHEHUA KOHCTPYKUMIN AONKHbI OTBEYATb
yKasaHuAM, NpueeseHHbIM B NpoeKTe. Mpu 3Tom AoMKHA ObITb 06ecneyeHa COXPaHHOCTb KOHCTPYKLUUMK,
noBepxHOCTen 6eToHa, BbIMYCKOB apMaTypbl U MOHTaXHbIX NeTe/b OT NOBPEXAEHUN.

11.4.5. Bo3BeaeHWe 340aHUA U COOPYNKEHUIA U3 COOPHBIX 3NEMEHTOB CleayeT Mpov3BOAUTL B
COOTBETCTBMM C NPOEKTOM MPOU3BOACTBA pPaboT, B KOTOPOM [AO/KHbI OblTb NpesyCMOTPEHbI
noc/ief0BaTeNIbHOCTb YCTAHOBKMU KOHCTPYKUUI U MeponpuaTmsa, obecneymsatowwme Tpebyemyto TOUHOCTb
YCTAHOBKM, MPOCTPAHCTBEHHYIO HEU3MEHAEMOCTb KOHCTPYKLMIA B NpOLLEcce UX YKPYMHUTENBHOM CO0PKHM
N YCTAHOBKW B NPOEKTHOE MOJIOXKEHME, YCTOMUYMBOCTb KOHCTPYKLMI W YacTen 343aHUS UM COOPYIKEHMUA B
npotiecce Bo3BeaeHuA, besonacHble ycaoBUA Tpyaa.

MNpn BO3BEAEHWUM 34aHUMA U COOPYKEHWUM U3 MOHOAUTHOro 6eToHa creayeT npeaycMaTpuBaThb
nocnenoBaTenbHOCTM  OETOHMPOBAHWA  KOHCTPYKUWIM, CHATMA M NEepecTaHOBKM  onanybku,
obecneunBatowme NPOYHOCTb, TPELLMHOCTOMKOCTb M XKECTKOCTb KOHCTPYKLMIA B NMpoLLecce BO3BeAEeHUS.
Kpome 3toro cnegyeTt npeaycmaTpuBaTb MeponpuaTUSA (KOHCTPYKTMBHbIE M TEXHOIOTMYECKUE, a Npu
HeobX04MMOCTU - BbIMOJIHEHWE pacyeTa), orpaHMYnBatoWwme 06pa3oBaHNe M pa3BUTUE TEXHOIOTMYECKUX
TPELUMH.

OTKNOHEHMA KOHCTPYKUMA OT MPOEKTHOrO MOJIOXKEHUA HEe A0/KHbl NPEBbIWaTb A0MYCTUMbIX
3HAYEHMUM, YCTAHOBNEHHbIX A/ COOTBETCTBYHOLLMX KOHCTPYKUMWA (KONOHH, 6anoK, nAuT) 34aHUi U
coopyeHui (CM 70.13330).

11.4.6. KOHCTpyKUMM cnepyeT copeprkaTb TakMm 06pasom, 4TOObl OHWM BbIMOJIHAAM CBOE
HasHayeHue, NpeayCMOTPEHHOE B MPOEKTe, 33 BECb YCTAHOB/IEHHbIW CPOK CAYXObl 34aHUA MK
coopyeHusa. Heobxogumo cobnoaaTb pPeXMM  3SKCNayaTaumn  BeTOHHbIX U Kene3obeTOHHbIX
KOHCTPYKLUMA 34aHUA W COOPYMKEHWUM, UCKIOYAIOWMIA CHUMKEHME WX Hecylwel cnocobHocTw,
3KCNyaTauMOHHOM MPUIOAHOCTU U [0/TOBEYHOCTU BCAEACTBME TPYyObIX HapyLEHWN HOPMUPYEeMbIX
YCNOBUIA 3KcnyaTauuu (neperpyska KOHCTPYKUWMIA, HecobslofeHMe CPOKOB MPOBeAEHUs MNIaHOBO-
npeaynpeguTebHbIX PEMOHTOB, MOBbILIEHWE arpeccMBHOCTM cpeabl M T.n.). Ecnv B npouecce
3KcnAyaTauMm OOGHapy)KeHbl MOBPEeXAEeHMA KOHCTPYKUWMI, KOTOpble MOTYyT BbI3BaTb CHUXEHWEe ee
6€30MacHOCTM M NpensTcTBOBAaTb €e HOPMaJbHOMY QYHKUMOHMPOBAHUIO, CneayeT BbIMNONHUTD
MEepOonpUATMA, NPeayCMOTPEHHble B pasgene 12.

11.5. KoHTpoOAb KayecTBa

11.5.1. KOHTpO/Ib KayecTBa KOHCTPYKUMIM [0/KEH YCTaHaB/AMBaATb COOTBETCTBME TEXHUUYECKUX
nokasaTtenen KOHCTPYKLMIA (reoMmeTpuUyecKknx pasamepos, NPOYHOCTHbLIX NOKasaTenen 6eToHa U apmaTypbil,
NPOYHOCTU, TPELLMHOCTOMKOCTM U AedPOPMaATUBHOCTU KOHCTPYKLMU) NPU X U3rOTOBAEHMM, BO3BEAEHUM
M 3KCn/yaTauMu, a TaKXKe MapameTpoB TEXHOJIOTMYECKMX PEeXMMOB MNPOM3BOACTBA MNOKA3aTeNnam,
YKa3aHHbIM B NpoeKTe, HopMaTUBHbIX AoKymeHTax (CM 48.13330, FOCT 13015).

Cnocobbl KOHTPONA KayecTBa (MpaBwaa KOHTPOASA, METOAbl WMCMbITAaHWIM) perfnameHTUMpytoTca
COOTBETCTBYHOLWMMM CTAHAAPTAMMU U TEXHUYECKMMMW YCIOBUAMM.

MNpumeHeHMe Ha ob6s3aTeNbHOM OocHoBe MyHKTa 11.5.2 obecneumBaeT cobntoaeHne TpeboBaHU
depepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHUYECKMA pernameHT o 6e30MacHOCTM 34aHUIA U
coopykeHui" (MoctaHoBneHue MNpasuTenbctea PP o1 26.12.2014 N 1521).

11.5.2. Ona obecneyeHus TpeboBaHUN, NpPeabABAAEMbIX K OETOHHbIM U Kene30b6eTOHHbIM
KOHCTPYKLMAM, ciefyeT Npou3BoAUTb KOHTPOJIb KauecTBa NpoAyKLMW, BKAOYAOLWNIA B cebs BXOAHOM,
onepaLMoHHbINA, MPUEMOYHbIN U SKCNYaTaLMOHHbIA KOHTPO/b.

11.5.3 KOHTpO/Ab MPOYHOCTM OeToHa cneayeT NPOBOAUTbL MO pe3ynbTaTaM WCMbITaHMAa Anbo
creunasibHO U3roTOBNEHHbIX UM OTOBPaAHHbIX M3 KOHCTPYKLMM KOHTPObHbIX 06pa3uos no MOCT 10180,
FOCT 28570 nnbo metoaamm HepaspyLatuero KoHTpona no FOCT 17624, TOCT 22690.

Ons MOHONUTHBIX KOHCTPYKUMIA cnepyeT NpPOBOAMTL CNAOLWHOW KOHTPO/b MPOYHOCTU GeToHa



HepaspyLwarnwumn metogamm, ¢ 06A3aTeNlbHbIM MOCTPOEHWEM TPafyMPOBOYHbIX 3aBUCMMOCTen. B
UCKAOYUTENbHBIX CAy4anx (MpuM OTCYTCTBMM AOCTyNa K KOHCTPYKUMAM) AONYyCKAaeTcs npoBefeHue
KOHTPO/IA MPOYHOCTU BETOHA MOHOIMTHBIX KOHCTPYKLMIA MO KOHTPOJIbHbIM 06pa3u,am, U3roTOBNEHHbLIM
Ha MecTe YKNagKu BETOHHOM cmecu M TBEPAEBLUMM B YC/0BUAX, UOEHTUYHbIX TBepAeHUO BeToHa B
KOHCTPYKLUMAX.

OugeHKy npoyHocTK BeToHa cneayeT NPOBOAWUTb CTaTUCTUYECKMMU meTogamu no TOCT 18105 c
ydyeTom ¢aKTUYecKon oAHOpOoAHOCTM 6eToHa no npoYHOCTU. [pu KOHTpose npoyHocTH BeToHa
HepaspyLwawLwmmm MeTogaMm O4HOPOAHOCTb NPOYHOCTM BETOHA ONpeaenatoT C Y4eTOM NOrPeLHOCTH
NPUMEHAEMbIX HEPA3PYLLAOLNX METOA0B ONpeaeeHns NpPoYyHoOCTN BeToHa.

MpuMeHeHMEe HeCTaTUYECKUX METOA0B KOHTPOASA NPOYHOCTM BeTOHa AonycKaeTca Aaa eguHUYHbIX
KOHCTPYKLMI UK B HaYa/IbHbIN Nepuog Npomn3BoACTBa, MW NP NPUMEHEHUN HEPA3PYLLIAOLWNX METOL,0B
onpeaeneHns NPoYHocTn 6eToHa C UCNONb30BaHMEM YHUBEPCA/IbHbIX 3aBUCUMOCTEN C UX NMPUBA3KON K
6eToOHY KOHTpoAMpyemoi napTum 6e3 MNocTpoeHMA rpagyMpoOBOYHbLIX 3aBUCMMOCTEN, a TaKKe, B
WUCKNIOYUTENbHBIX CY4asaX, NpU  KOHTPOJIE MNPOYHOCTM 6OeTOHAa MOHOJMIUTHBIX KOHCTPYKLMA MO
KOHTPO/IbHbIM 06pa3L,am, M3roTOB/IEHHbIM Ha CTpouTeIbHOM niowaake no FOCT 18105.

(n. 11.5.3 B pea. MameHeHua N 2, yT8. MprKkazom MuHcTpos Poccum ot 30.12.2015 N 981/nip)

11.5.4. KoHTpO/Ib MOPO3OCTOMKOCTM, BOAOHEMPOHMLAEMOCTM W NAOTHOCTM bOeToHa creayet
npoussoautb no FOCT 10060; TOCT 12730.5; FOCT 12730.1; TOCT 27005.

(n. 11.5.4 B8 pea. ameHeHua N 2, yTB. NMpuKazom MuHcTpos Poccum ot 30.12.2015 N 981/np)

11.5.5. KoHTpoab NoKasaTesielt KayecTBa apmaTypbl (BXOL4HOM KOHTPO/b) CaeayeT Npou3BoauTb B
COOTBETCTBUU C TPeOOBAHUAMM CTAHAAPTOB HA apMaTypy U HOPM 0POPMIEHUSA aKTOB OLEHKM KayecTsa
ene3obeToHHbIX U3aenni.

KoHTposib KauyecTBa cBapoyHbIX paboT npoussogAt cornacHo CM 70.13330, FOCT 10922, rOCT
23858.

11.5.6. OugeHKY NpUroaHoOCTM CHOPHBIX KOHCTPYKUMI MO MPOYHOCTH, TPELLMHOCTOMKOCTU U
AedopmMaTUBHOCTU (3KCNAYyaTaLMOHHOM NPUTro4HOCTH) cneayeT npoussoauTb cornacHo FOCT 8829 nytem
NPOBOHOro Harpy»XeHUsA KOHCTPYKLMU KOHTPOJbHOM HArpyskoh uam nytem BbIBOPOYHOrO MCMbITaHWA
Harpy*KeHMem [0 paspylleHua OoTAesibHbIX COOpHbIX M3AEeNUN, B3ATbIX M3 MNapTUM OLHOTUMHbIX
KOHCTPYKLMIA. OUEHKY NPUIrogHOCTU KOHCTPYKLMM MOXKHO TaKKe MPOM3BOLAUTb HA OCHOBE Pe3y/bTaToB
KOHTPO/MIA KOMM/IEKCA eAMHUYHbIX MoKasaTenei (ana cOOpHbIX M MOHOJIMTHBIX KOHCTPYKLMWN),
XapaKTepU3yoLWMxX NPOYHOCTb BETOHA, TO/LWMHY 3aLLUTHOrO C/10S, FTEOMETPUYECKME Pa3sMepbl CEYEHUN U
KOHCTPYKLMI, PAacnofioKeHME apMaTypbl U NPOYHOCTb CBAPHbLIX COeAMHEHWNN, AMAMETP U MeXaHUYecKkue
CBOWMCTBA apMaTypbl, OCHOBHbIE Pa3mMepbl apMaTypPHbIX U3LENIN U BEANYMHY HaTAXKEHUA apmaTypbl,
nony4yaembix B NpoL,ecce BXOAHOro, onepaLlMoHHOIo M MPUEMOYHOro KOHTPOIA.

11.5.7. MpremKy GETOHHbIX N Kene3obeTOHHbIX KOHCTPYKUMW MOoc/e MX BO3BeAEeHUA creayet
OCYLLECTBAATb NYTEM YCTAHOB/IEHMA COOTBETCTBMA BbIMNO/JIHEHHOW KOHCTPYKLMK npoeKTy (CM 70.13330).

MpremKy cOopHbIX BETOHHbIX U Kene306eTOHHbIX N34eNUA U KOHCTPYKLUMI c/ieayeT OCyLWecTBAATb
no CIN 130.13330 u FOCT 13015.

MpumeHeHMe Ha obAsaTenbHoi ocHoBe pasgena 12 obecneumsaer cobaogeHne TpeboBaHMi
depepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHUYECKMA pernameHT o 6e30MacHOCTM 34aHUIA U
coopykeHui" (MoctaHoBneHue MNpasuTenbctea PP o1 26.12.2014 N 1521).

12. TpeboBaHMA K BOCCTAHOBAEHWUIO U YCUNEHUIO
ene30beTOHHbIX KOHCTPYKLNI

12.1. O6wume nonoxeHus
BoccTaHoBNEHME U yCUNeHMe XKenle306eTOHHbIX KOHCTPYKUMIA cnesyeT Npou3BoAuTb Ha OCHOBE
pe3ynbTaToB MX HATypHOro ob6cnefoBaHMA, NOBEPOYHOrO pacyeTa, pacyeTa U KOHCTPYMpPOBAHUA

YCUIMBAEMbIX KOHCTPYKLUIA.

12.2. HaTtypHble o6cnenoBaHNA KOHCTPYKUUI



MyTem HaTypHbIXx 06CneaoBaHWiA B 3aBMCMMOCTM OT KOHKPETHOW 33a4auM  O0/KHblI 6biTb
YCTaHOB/IEHbI: COCTOAHWE KOHCTPYKLMK, TeOMETPUYECKUEe pasMepbl KOHCTPYKLMIA, apMUpOBaHWe
KOHCTPYKLMM, NPOYHOCTb 6eTOoHa, BMA WM KAacC apmaTypbl U ee COCTOAHME, NPOrnbbl KOHCTPYKUUNA,
WKMPUMHA PACKpbITUA TPELWMH, WX ANMHA W PacnosioXeHue, pasmepbl U xapaktep AedeKToB U
NOBPEXKAEHWUIN, HAarPy3KKM, CTaTUYECKan CXeMa KOHCTPYKLUMN.

12.3. MoBepoYHble pacyeTbl KOHCTPYKLUIM

12.3.1. NoBepoyHbIe pacyeTbl CYLLLECTBYIOLWMX KOHCTPYKLMI CieayeT Npom3BOL4UTb NP USMEHEHUN
OENCTBYIOLLMX Ha HUX HArpy3oK, YCAOBUI 3KCIyaTaumMm U 06 beMHO-NAAHMPOBOYHbIX PELLEHWNI, a TaKKe
npun obHapy*KeHUN cepbe3HbIX AedEKTOB U NOBPEKAEHUIN B KOHCTPYKLUSX.

Ha ocHOBe nNOBEpOYHbIX PacYyeToB YCTAHABAMBAIOT MPUrOAHOCTb KOHCTPYKLMIA K 3KCMayaTauum,
HeOBXOAMMOCTb MX YCUAEHUA, HeobXOAMMOCTb  3KCM/AYyaTaUMOHHON  HarpyskM WAM  MOJSHYIO
HENPUIrOAHOCTb KOHCTPYKL M.

12.3.2. MNoBepoyHble pacyeTbl HEOHXOAMMO MPOU3BOAUTL Ha OCHOBE MPOEKTHbIX MaTepuanos,
OAHHbIX MO U3rOTOB/IEHMIO M BO3BEAEHMUIO KOHCTPYKLMIA, @ TaKKe pe3ynbTaToB HATypHbIX 06ciesoBaHMi.

PacueTHble cxembl Npu MNPOBEAEHMU MOBEPOYHbIX PACYETOB CaeayeT MPUHUMATb C YYETOM
YCTAHOBNEHHbIX  (AKTUYECKMX  FeOMETPUYECKUX  pPasmepoB,  (GaKTUYECKOro  COeAMHEeHUA WU
B3aMMOAENCTBUA KOHCTPYKLIMIA N 3N1EMEHTOB KOHCTPYKLMI, BbIABNEHHbIX OTKIOHEHUI NPU MOHTAe.

12.3.3. NoBepoyHble pacyeTbl caeayet NPoOU3BoAMTbL NO Hecylwen cnocobHoCTH, aedbopmaLmam u
TPEeWwMHOCTOMKOCTU. [onycKkaeTcA He NPoOM3BOAMTb MOBEPOYHbIE pacyeTbl MO 3KCMAyaTaLMOHHOWM
NPUrogHOCTN, eCN NepeMeLLeHNA U WIMPUHA PaCKPbITUA TPELLMH B CYLLECTBYIOLMX KOHCTPYKLMAX NpU
MaKCUMabHbIX GaKTUYECKUX HArpy3Kax He NPeBOCXOAAT AOMYCTUMbIX 3HAYEHUN, @ YCUIUA B CEYEHUAX
3N1EMEHTOB OT BO3MOMHbIX Harpy3ok He MPEeBbIWAOT 3HAYEHUIM YCUAUI OT PaKTUYECKU AENCTBYHOLLNX
Harpysok.

12.3.4. PacyeTHble 3HaYeHUSA XapaKTePUCTUK BeToHa NPUHMMAIOT No Tabanue 6.8 B 3aBUCUMOCTUN OT
Knacca 6eToHa, yKa3aHHOro B MPOEKTe, WM YC/IOBHOrO Knacca 6eToHa, onpeaensieMoro ¢ nomolLLbio
nepeBogHbIx KoadpdpuumeHToB, obecneynBatoLLMX SKBMBANEHTHYIO MPOYHOCTb MO GPAKTUUYECKON cpeaHei
NPoYHOCTN BeTOHa, NONYYEHHOMN NO UCMbITaHUAM BETOHa MEeTOAAMMN HEPA3PYLLAIOLLErO KOHTPOA UK MO
NCMNbITaHUAM OTOOPAHHbIX U3 KOHCTPYKLUMM 06pasLLOB.

12.3.5. PacyeTHble 3HAYEHUSA XapaKTEPUCTUK apMaTypbl MPUHUMAIOT Mo Tabamue 6.8 B 3aBUCMMOCTHU
OT KJacca apmaTypbl, YKAa3aHHOro B MPOEKTe, MAM YCAOBHOIO Kaacca apmaTtypbl, Onpesensiemoro c
MOMOLLBID NepeBoAHbIX KoaddpuumMeHToB, o0becneunmBaloWMX IKBMBANEHTHYHO MPOYHOCTb MO
$aKTMUYECKMM 3HaUYeHUAM cpegHel MPOYHOCTU apMaTypbl, NOYYEHHOM MO AaHHbIM UCMbITAaHUI 06pa3L0B
apmaTypbl, OTOBpaHHbIX U3 06caeayembiX KOHCTPYKLMNA.

Mpn OTCYTCTBMM MPOEKTHbIX AAHHbIX M HEBO3MOXKHOCTM OTbopa 0b6pasLoB AoOMNycKaeTcA Khaacc
apmaTypbl ycTaHaBAMBaTb N0 BUAY NPOdUAA apmMaTypbl, @ pacHeTHbIe CONPOTUBNEHUA NPUHMMATbL Ha 20%
HUXe COOTBETCTBYIOLWMX 3HAYEHUIN AENCTBYHOLMX HOPMATUBHBIX AOKYMEHTOB, OTBEYalOWMX SAHHOMY
Knaccy.

12.3.6. MNpun npoBeaeHNN NOBEPOYHBIX PACUYETOB A0/KHbI ObITb YYTEHbI AePEKTbI U NOBPEXKAEHUSA
KOHCTPYKLMM, BbIABNEHHbIE B MpoOLEcce HaTypHbIX 06Cief0BaHUI: CHUMKEHME MPOYHOCTM, MECTHble
NoBpeXAEHUA UK pa3pyLlleHna 6eToHa; 06pbiB apMaTypbl, KOPPO3UA APMATYPbI, HAPYLLIEHNE aHKEPOBKM
W cuenneHua apmaTtypbl ¢ 6eTOHOM; onacHoe o6pa3oBaHME U PACKPbITUE TPELLUH; KOHCTPYKTUBHbIE
OTK/IOHEHWA OT NPOEKTA B OTAE/bHbIX 3/1IeMEHTaX KOHCTPYKLUUM U NX COeANHEHNAX.

12.3.7. KoHCTpyKuuK, He yaosneTBopstomne TpeboBaHMAM NOBEPOYHbIX PacyeToB MO Hecyllein
CNOCOBHOCTM M 3KCMNYATaLMOHHOM NPUIrOAHOCTU, NOANEKAT YCUAEHUIO B0 ANA HUX AOMKHA ObiTb
CHU)KEHa 3KCMyaTaLMOHHAA HarpysKa.

Ons  KOHCTPYKUMWA, He YyAOBNETBOPAOWMX TpeboBaHMAM MNOBEPOYHLIX PACcyYeToB Mo
3KCM/IlyaTaUMOHHON NPUroAHOCTM, AOMYCKAaeTcA He npeaycmaTpuBaTb YCUAeHUs Anbo CHUMKEeHUA
Harpyskun, ecam daKktuyeckme nporndbl MNPeBbIWAOT AOMNYCTUMblE 3HAYEHWUs, HO He MNPenATCTBYIOT
HOPManbHOM 3KCMyaTaLMK, a TakkKe ecnm GakTUYeCcKoe PacKpbITUE TPELUUH NpeBbllaeT A0NyCTUMBbIe
3HAYeHUSA, HO He CO34aeT OMNACHOCTM Pa3pyLUEHUs.



12.4. YcuneHue Kene3obeToHHbIX KOHCTPYKL M

12.4.1. YcuneHune Kenes3obETOHHbIX KOHCTPYKLMIA OCYLLECTBAAIOT C MOMOLLbIO  CTaslbHbIX
anemeHToB, 6eTOHa 1 }Kene3obeToHa, apmaTypbl M NOJAMMEPHbIX MATEPUANOB.

12.4.2. Mpn ycnneHnmn xenesobeToHHbIX KOHCTPYKUMIA ChefyeT YUUTbIBATb HECYLLLYIO CMOCOOHOCTb
KaK 3/IeMEHTOB YCWU/IEHUA, TaK U YCUAMBAEMOM KOHCTPYKUMKU. [na 3TOro A0/KHO ObiTb obecneyeHo
BKNtOYEHUWE B pabOTy 3N1€MEHTOB YCUAEHUA U COBMECTHasA X paboTa C yCUMBAEMOWN KOHCTPYKUMen. Onn
CUIbHO MOBPEXAEHHbIX KOHCTPYKUMI (Npn paspyweHumn 50% n 6onee ceverHna 6etoHa unam 50% m 6onee
naowanm cevyeHua paboyein apmaTtypbl) 3EMEHTbI YCUMNEHUA CledAyeT PacCyMTbiBaTb HA MOJIHYHO
OEVNCTBYIOLLYIO HArpysky, Npu 3TOM Hecywas CNoCOBHOCTb YCUMBAEMOW KOHCTPYKLMM B pacyeTe He
yuynTbiBaeTcA.

Mpwn 3agenKke TPeELWMH C WKMPUHON packpbiTua Bonee gonycTMMon u apyrnx gedektoB H6eToHa
cnepyet obecneynTb PaBHOMPOYHOCTb YY4ACTKOB KOHCTPYKLMUM, NOABEPTrHYBLUMXCA BOCCTAHOBAEHUIO, C
OCHOBHbIM 6GETOHOM.

12.4.3. PacyeTHble 3Ha4YEHUA XapPaKTEPUCTUK MATEPUA/IOB YCUNEHMA MPUHMMALOT MO AENCTBYOWMM
HOPMATUBHbIM JOKYMEHTAM.

PacuyeTHble 3HaYEeHUA XapPaKTEPUCTUK MAaTEPMANOB YCUAMBAEMOM KOHCTPYKLIMMN NPUHUMAIOT UCXOAA
M3 MPOEKTHbIX AAHHbIX C y4eTOM pe3ynbTaToB 06CnefoBaHMA COMAACHO MpaBuaam, MPUHATBIM NPU
NOBEPOYHbIX pacyeTax.

12.4.4. PacyeT yCMANBAEMON Kene30H6eTOHHOW KOHCTPYKUMKU cneayeT Npou3BOAMTbL MO 06LWMm
NpaBMAam pacyeTa KeneszobeTOHHbIX KOHCTPYKUMI € Y4eTOM HanpsaKeHHO-4edopMUPOBaHHOIO
COCTOAHUA KOHCTPYKLUUM, NONYHEHHOTO eto A0 YCUNEHUA.

MNpumeHeHne Ha obsAsaTenbHOW ocHoBe pasgena 13 obecneunBaer cobnogeHue TpeboBaHUiA
depepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHUYECKMA pernameHT o 6e30MacHOCTM 34aHUIA U
coopyxkeHun" (MoctaHosneHme MpaButenbcrtea PP ot 26.12.2014 N 1521).

13. PacyerT kene306eTOHHbIX KOHCTPYKLMI Ha BbIHOC/IMBOCTb

13.1. PacueT »Kene3obeTOHHbIX KOHCTPYKLWNIA Ha BbIHOCAIMBOCTb C/ieAyeT BbINOAHATb NPU AENCTBUM
MHOTFOKpPaTHO noBTOpsAtoWenca (perynspHoit) Harpysku. MNpoBepKka CONPOTUBAEHUA MPM pacyeTe Ha
BbIHOC/IMBOCTb BbINOIHAETCA OTAENbHO AA 6eTOHa 1 apmMaTypbl.

PacyeT Ha BbIHOCAMBOCTb BbIMOJIHAIOT MO YNPYroW CTaguu C TpewmHamu. Paboty pacTaHyToro
6eTOHa U CXKaTOW apMaTypbl HE YYUTLIBAKOT, M UX MPOYHOCTb Ha BbIHOC/IMBOCTb HE PACCHUTbIBAETCA.

13.2. PacyeT Ha BbIHOCAMBOCTb HEOOXOAMMO MPOM3BOAUTL W3  YCJOBWK, NPU  KOTOPbIX
MaKCMMasibHble HanpPsAXKeHMA B CKAaTOM BETOHE 1 PaCTAHYTOM apMaType OT NOBTOPSIOLLENCA HAarpy3Ku He
NPEBbILAIOT PACYETHbIX CONPOTUBAEHMI BETOHA M apPMaTYpPbl Ha CKaTMe M PacTaXKeHME NO BbIHOC/AMBOCTU
COOTBETCTBEHHO.

13.3. PacuyeTHble conpoTtuBiaeHua 6eToHa WM apmaTypbl NO BbIHOCAMBOCTM B 06LEeM caydyae
onpeaensaoTca C yY4eTOM aCUMMETPUM LIUKIOB HarPy»KeHUM, KNaccoB 6eToHa M apmaTypbl (MO NPOYHOCTH

Ha CKaTue W PaCTAXKEHME COOTBETCTBEHHO) ANA Yncaa Lmknos, pasHoro N =2 10° , C UCNONb30BaHNEM
HUCMNaZaoWwen KPUBOIMHENHOM 3aBUCUMOCTH, NOYYEHHOW HAa OCHOBAHMM OMbITHBIX AaHHbIX.

Mpu onpegeneHnn pacyeTHbIX CONPOTUBAEHUI BETOHA MO BbIHOC/IMBOCTU C/ieayeT y4YnuTbiBaTb BUA,
6eToHa (TAXKeNblit UK IerKunit), a TakkKe cocToAaHne 6eToHa no BAaskHOCTW. Mpu onpeaeneHnm pacyeTHbIX
COMPOTUBNEHWNI apMaTypPbl MO BbIHOCAMBOCTU CNEAYET YUMTbIBATb HaZIMUME CBAPHbIX COEAUHEHUN.

ACMMMETPUA  LMKIOB  HArpy)KEHUI  XapaKTepusyeTcd  OTHOLIEHMEM  MWHMMAbHBIX U
MaKCUMasIbHbIX HAaNpPsXXeHW B 6eTOHEe M apmaType B Npeaenax LMKAa USMEHEHUA HarpysKu.

MpunoxerHue A



(cnpaBoyHoe)

OCHOBHbIE BYKBEHHbIE OBO3HAYEHUA

YcnMana ot BHEWHUX Harpysok un BO3A€I71CTBMI7I
B nonepe4yHomM Ce4eHUU aNIEMEHTA

M - n3rnbatowmnii MOMeHT;

Mp - M3I’M63I’OLLI,M171 MOMEHT C Yy4yeTOM MOMEHTa YCUanmAa npeanBapuTenbHOro

OTHOCUTENBLHO LIEHTPa TAXKECTU NPUBEAEHHOTO CeYEHUS;
N - npofonbHasa cnna;
Q - nonepeyvHas cuna;
T - KpYTAWMUN MOMEHT.

obkatma

XapaKTepucTnkn matepranos

Rb,n - HOpMaTUBHOE conpoTueaeHNe 6eToHa 0CeBOMY CXKaTuto,
R , Rb,ser - PacCyeTHbIE CONPOTUBIEHNUA 6eToHa oceBOMYy CHaATUIO OnAa npenesibHbiX COCTOSIHWM

COOTBETCTBEHHO NEepBOW U BTOPO rpynn;

Rbt,n - HOPMaTMBHOE COMNPOTMB/IEHNE HETOHA 0CEBOMY PACTAKEHWUIO;

Ryt ) Rbt,ser - pacyeTHble CONPOTMBAEHUA 6ETOHA OCEBOMY PACTANKEHMWIO ANA NpenesibHbIX
COCTOAHWIA COOTBETCTBEHHO NEPBOM M BTOPOW rpynm;

I:'zb,loc - pac4yeTHOEe conpoTnsBneHune 6eToHa CMATUIO;

Rbp - nepefaTovyHan NPoOYHOCTb 6eTOHa;
Rbond - pacyeTHOEe CONPOTUB/IEHNE CUEMNNEHNA apMaTypbl C 6eToHOM;
Rs, Rs,ser - pacyeTHble CONPOTMB/IEHUS APMATYpPbl PACTAMKEHUIO NS NPeAebHbIX COCTOAHUI

COOTBETCTBEHHO MEPBOW M BTOPOW rpynnm;

Ry - pacyeTHOe CONPOTUB/IEHME NMOMEPEeYHON apMaTypbl PACTANKEHUIO;

R, - pacyeTHOE COMpPOTUBAEHME apMaTypPbl CXKATUIO 417 Npeae/ibHbIX COCTOAHMIA MepPBON rpynnbl;
b - HAYaNbHbIA MOAYNb YNPYTrOCTM BETOHA NPU CKATUN U PACTANKEHUN;

b,red - NPUBEAEHHDbIN MOAYNb AedopMmaLLMm CxKATOro HeToHa;

m m m

s - MOZY/b YNPYrocT1 apmatypbl;
Es,red - NpUBEAEHHbI Moaynb Aedopmaunm apmaTypbl, PAacnONOMKEHHOW B PacTAHYTOW 30He

3/1eMeHTa C TpellMHamMu;
Eho , €bio - NPeaenbHble OTHOCUTENbHbIE AedopmaLmmn 6eToOHa COOTBETCTBEHHO NMPU PaBHOMEPHOM

OCEBOM CXATUU N OCEBOM PaCTAXKEHUN;

€5 - oTHOCUTENbHbIE AedOopMaLMm apMaTypbl NPU HaNPAXeHUM, PaBHOM Rs;
€hsh - OTHOCUTeNbHbIE AedOpPMaLMM yCaaKM BeToHa;

Docr - KOIPDULMEHT NON3YYECTU BETOHA;

& - oTHOLWEHME COOTBETCTBYIOLLMX MOAYNEN yNpyrocT apMaTypbl Es v 6erona Ep.

XapaKTepuCTUKM NONOXKEHUA NPOAOAbHOM apMaTypbl
B MOMNEepPeYHOM CEYEHUN 31eMEHTA



S - 0603Ha4YeHUe NPoaoAbHOM apmaTypbl:

a) NpU HaAMuMM CKaToM W pPaCTAHYTOM OT AeNCTBMA BHELUHeM HarpyskuM 30H ceyeHua -
pPacnonoXeHHOMN B PaCcTAHYTOMN 30HE;

6) NpM NONHOCTbIO CXKATOM OT AENCTBMA BHELIHEN Harpy3KM ce4eHUM - PacnoNoKeHHON y MmeHee
CKaToM rpaHu ceYeHus;

B) NPW NONAHOCTbIO PACTAHYTOM OT AEWCTBUA BHELHEMN Harpysku CeYEeHUMU: ONA BHELEHTPEHHO
PacTAHYTbIX 31EMEHTOB - PAaCNONOXKEHHOM y 6onee pacTAHYTON rPpaHuU ceyeHus;

ONA UEHTPabHO-PaCTAHYTbIX 3/1EMEHTOB - BCEI B MONEPeYHOM CeYEHUUN SNEMEHTa;

S' - 06b03HaYeHWe NPOAObHON apMaTypbl:

a) NpU HaAMuUKM CKaATOM W PaCTAHYTON OT AENCTBMA BHELUHel Harpysku 30H ceyeHua -
PacrnoIOKEHHOW B CKaTOM 30HE;

6) NpM NONHOCTLIO CKaTOM OT AENCTBUSA BHELIHEN Harpy3Ku ce4eHMM - pacrnosioXKeHHOol y bonee
CXKaToOM rpaHn cevyeHus;

B) NPW MNONHOCTbIO PAaCTAHYTOM OT AeNCTBUA BHELUHel Harpysku CeyeHUU BHELLEHTPEHHO
PaCTAHYTbIX 3/1IEMEHTOB - PAaCMNOIOXKEHHOW Y MeHee PacTAHYTOM rPaHn CeYeHus.

FeomeTpuyecKne XxapaKTePUCTUKN

b - WKpKMHa NPAMOYroNbHOro ceYeHus;
WnpuHa pebpa TaBpOBOro 1 ABYTaBPOBOrO CeYEHU;

!
bf , bf - WMPKMHA NOJIKM TaBPOBOrO M [BYTAaBPOBOro CeYeHMI COOTBETCTBEHHO B PaCTAHYTOMN U

C)KaToM 30HaXx;
h - BbiCOTa NPAMOYro/ibHOro, TaBPOBOr0O U ABYTaBPOBOrO CeYEHUIA;

'
hf , hf - BbICOTa NOJIKM TaBPOBOIro n ABYyTaBpOBOro CEYEHWUIN COOTBETCTBEHHO B paCTﬂHyTOl‘/JI n

C)KaToM 30Hax;
a, @' - paccTtosiHMe OT pPaBHOAEMCTBYIOLWEN YyCUAUM B apmaType COOTBETCTBEHHO S m S' go
6AnKaNLLEN FPaHU CeYEHUS;

!
ho , ho - pabouas BblCOTa ceyeHus, paBHas cooTBeTcTBEHHO h-aun h-a';

X - BbICOTa CXKaToM 30Hbl 6eToHa;

X
f - OTHOCUTE/IbHaA BbICOTa CXKaToM 30HbI 6eToHa, paBHas h_;
0

SW - PaCCToAHNE MeXaYy XOMYyTaMUn, "amepeHHOe No A/INHE SNEMEHTa;

€0 - aKCLEHTPUCUTET NPOAOABHOM CWbI N OTHOCUTENBHO LIEHTPA TAKECTU NPUBEAEHHOTO CeYeHUs,
onpeaensiemblii C y4eTom yKasaHuin 7.1.7 n 8.1.7;

e, €' - paccTosHMA OT TOYKMN MPUNOXKEHUA NpoaoabHON cuabl N 40 paBHOAENCTBYIOLWEN YCUIUNA B
apmaType COOTBETCTBEHHO S 1 S';

eop - 3KCUEHTPUCUTET YCUAMA NpeABapUTENbHOrO 06KaTUsi OTHOCUTE/IbHO LIEHTPa TAXKECTU
NpuBEeLEHHOrO CEYEHUS;

yn - pacctoAaHune oT HeﬁTpaanon OCx A0 TOYKU NPUNOKEHUA YCUNNA NpeaBapUTesIbHOIo obxaTtua
C y4yeTom M3I'M6aIOLLI,eI'O MOMEHTa OT BHELUHEN Harpysku,

€ - paccTosiHMe OT TOYKWU MPUIONKEHUS YCUIMA NpeaBapuTeNbHOro obKatus Np C yyeTom
N3rmbatoLLero MOMeHTa OT BHELHEW HarpysKkM 40 LEeHTPa TAKECTU PacTAHYTOM UAM HaMMeEHee CXKaToM
apmaTypbl;

| - nponet anemeHTa;

Ian - ININHA 30Hbl aHKEPOBKY;

Ip - AZINHA 30HbI Nepedayn npenBapuTesibHOro HanpAXXeHnA B apmaTtype Ha 68TOH,’



Io - pacyeTHaA A/INHa 31eMeHTa, noaBepratoueroca AEI‘&CTBMI'O cmmw\arom,eﬁ npo,a,oanoﬁ CUNbI;
i- pagnyc nHepunm nonepeyvyHoro cev4eHMA sasiemeHTa OTHOCUTE/IbHO LEeHTPa TAXKECTU CeYeHUnA,;

ds, dsw - HOMWHA/bHbIA ANAMETP CTepXKHEeW COOTBETCTBEHHO MNPOAOJ/IbLHOM W MonepedyHomn
apmaTypbl;

!
A, , A - NOLWAAN CeYEHNA apMaTypPbl COOTBETCTBEHHO S 1 S';

&W - naowaab ce4eHnAa XOMyToB, PaCno/IOKEHHbIX B O,ﬂ,HOﬁ Hopmaanoﬁ K I'IpOAOﬂbHOf;I ocun
3/1eMEHTa N/I0OCKOCTH, nepeceKarom,eﬁ HAK/IOHHOE CceYvyeHune,;

Hs - KoadpPUUMEHT apMMpPoBaHMA, ONpeaenaemMblil Kak OTHOLIEHME NJIOLWAAM CeYEeHMA apMaTypbl
S K naowaam nonepeyHoro ceYeHma aNemMeHTa b- ho 6e3 yueTa CBECOB CXKaTbIX U PACTAHYTbLIX NO/OK;

A - nnowaab Bcero 6eToHa B nonepe4yHom ceyeHuu;

Ab - naowaab ceyeHUa 6eToHa CXKaToM 30HbI;

An - NoWaab ceyeHNn 6eToHa PacTAHYTOM 30HbI;

Ared - NN0Waab NpUBEeAEHHOIO CEYEHNS I/IEMEHTA;

A|oc - naowaab cMATUA 6eToHa;
| - MOMEHT MHEpPLMM CeYeHMNA BCero 6ETOHa OTHOCUTE/IbHO LIEHTPa TAMKECTU CeYEHUSA D/1IeMEHTa;

|red - MOMEHT UHEepLUMU NPUBEAEHHOIO CeYEHMA 3/IeMEHTA OTHOCUTE/IbHO Ero LIeHTPa TAMXKECTH;
W - MOMEHT CONpPOTUB/IEHUA CEYEHUNSA 3JIEMEHTA AJ1A KPpalHEro pacTAHYTOro BOJIOKHa.

XapaKTepUCTUKM NpeaBapuTe/ibHO HanpaAXeHHOro 3/IeMeHTa

P, N p - YCUAME NpeaBapuTe/ibHOro 06KaTmsa C y4eToM NoTepb NPeaBapuUTENbHOTO HaNPAXKEHNA B
apmaType, COOTBETCTBYIOLMX paccMaTpMBaemol cTaanm paboThl 31eMeHTa;

P

1), Fzz) - yCUAve B Hanparaemow apmaType C y4eTOM COOTBETCTBEHHO NEePBbIX M BCEX MOTepb
npeABapuUTEIbHOIO HaMpPAMXKEHUS;

Osp - npeaBapuTenbHoe HampseHMe B HanpAraemoll apmaType C Yy4yeTomM noTepb

npeaBapuUTesIbHOroO HanpAaXxXeHunAa B apmMaTtype, COOTBETCTBYHOLWUX paccmanMBaemoﬁ CTaann pa60TbI
9/1EMEHTAQ,

Ao-sp - NOTEPU NPeABapPUTENIbHOTO HANPAXKEHUA B apmaType;

Olp - cKMMatoLLMe HanpsKeHUA B 6eToHe B CTaAWMU NPeABapUTENbHOTO 06KaTUA C y4eTOM NoTepb
npeaBapuUTeNbHOro HanpAXKeHUs B apmaType.

MpunoxxkeHue b
(cnpaBoyHoe)

PACYET 3AK/IAZHbIX OETANEN

b.1. PacyeT HOpMasibHbIX aHKepPOB, MPMBAPEHHbIX B TaBP K MJIOCKUM 31E€MEHTaM CTaslbHbIX
3aKNMagHbIX AeTanei, Ha AeNCTBUE U3rMDOAlOWMX MOMEHTOB, HOPMAJIbHbIX WM CABWUrAKOLWMX CUA OT
CTaTMYECKOM HarpysKu, pPacnosioXKeHHbIX B OAHON MJOCKOCTU CUMMETPUM 3aKNaf4HOW AeTanw,
NPOU3BOANTCS U3 YCII0BUSA:



an, j

Qan,j +

o <1 (6.1)
an, j,0 an, j,0

N

rae an,j - Hanbonbluee pacTtarnearoulee ycmame s ogHOM pAaay aHKepoB, paBHOeE:

M N
Nawj =—+—(52)

an, ) 7 n

an

an,j - :
Q j - cosuratollee ycuaune, NpuMxoaaileecs Ha O4uH PAL aHKepOoB, paBHOe

Q—O,3N;n
Qan.; =T, (63)

an

!
an - HanbosblIee CMMatoLee ycuane B O4HOM pAaY aHKepoB, onpegensemoe no popmyne

v MN

z n

an

. (6.4)
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PucyHok B.1. Cxema ycuauii, AeMCTBYIOLWMX Ha 3aKNaHYI0 AeTanb

Qan,j,o - caBuraouwian cnaa, BOCNpnHMMaemaa aHKepamm, onpeaenaeTca no ¢OpN\yf|e
Qan,j,o =7Vssh® A‘an,j ) Rb ) Rs , (B.5)

rae Vssh - K0adPULMEHT, NpUHUMaEeMbli paBHbim 1,65;

N

an,j,0 - NpeaenbHana pacTArMBaloOWaAsA CuAa, BOCNPUHMMAEMas OAHUM PALOM aHKepoB,
onpeaensaerca no popmyne

Nan,j,o = Rs ) Aan,j . (B.6)

B dopmynax (b.1) - (b.6):

M, N, Q - MOMEHT, HOpMa/ibHasi M CABWUraloWasa Cubl, AENCTBYIOWME Ha 3aKNafHylo AeTanb
COOTBETCTBEHHO; MOMEHT OMNpeaeNseTCA OTHOCUTE/IbHO OCW, PACMOIOXKEHHON B MIOCKOCTU Hapy*KHOM
rPaHy NAACTMHbI U MPOXOAALLEN Yepes LEHTP TAXKECTM BCEX aHKepOoB.;



Nan - UMCNO PAAOB aHKEPOB BAO/b HANPaBAEHUA CABUIAIOLLEN CUAbI; CAM He obecneunBaetcs
paBHOMepHas nepeaaya casuratouleit cunbl Q Ha BCe paabl aHKepoB, TO NMPU onpeaeieHn CABUratoLLEro

ycunus Qan yumnTbiBaETCA He bosee YeTbipex pAAoB;
Z - paccTosiHUe MeXKAY KPaHUMM pPAgAMU aHKEPOB;

Aan7j - CyMMapHas noliaab NONepeyHoro ce4eHmsa aHKkepoB Hanbosee HaNpPAXKEHHOro psaaa.

Mnowasb ceYeHUs aHKepPOB OCTa/bHbIX PAAOB AO0/KHA NPUHMMATLCA PaBHOM NOLWAAMN CeYeHMUA
aHKepoB Hanbosiee HanpsAKeHHOro paaa.

B dopmynax (2) u (4) HopmanbHaa cuna N cuMTaeTcs NONOXKUTENbHOW, €CiM HanpaB/ieHa OT

3aKfagHoM aetanu (CM. pUcyHOK b.1), n oTpuuaTeNbHOM - eCAn HanpaBaeHa K Heilt. B cayvasx, Koraa Nan

4 [e—
noJiy4YaeT oTpuLaTesIbHOE 3HaYyeHue, To B popmyne (b.3) npuHumaetca Nan =N
Mpu pacnonoXeHnun 3aknagHon aeTann Ha BepxHel (Npu 6eToOHUPOBaHNK) NOBEPXHOCTU U3aeNus

3HayeHue N;n NPUHUMAETCH PaBHbIM HYJIIO.

B.2. B 3aknagHoi Aetann c aHKepamu, NpMBapeHHbIMM BHaxAecTKy nog yraom ot 15 go 30 °,
HaAK/IOHHbIE aHKepa PaccYMTbIBAlOTCA Ha AeincTeue casuratowen cunol (npyu Q > N, rae N - oTpbiBatowan
cuna) no dopmyne

Q-0,3N,
Aan,inc = R . , (6.7)

S

roe Aan,inc - CymMapHas naowaab rnonepeyHoro ce4eHna HakNoOHHbIX aHKepOoB.;

!
N -cm. 8.1.1.
MpK 3TOM A0/KHbI YCTaHaBAMBATbCA HOPMasbHble aHKepa, paccunTbiBaemblie no dpopmyne (6.1) n

npu 3HaYeHUAX Qan , paBHbIx 0,1 caguratowero ycunma, onpegensaemoro no ¢opmyne (b.3).

6.3. KOHCTpyKUMA CBapHbIX 3aKNafHbIX AeTanel C NPUBAPEHHBIMM K HUM 3JEMEHTaMM,
nepezaroLwmmMmn HarpysKy Ha 3aknagHble AeTanu, o0xKHa obecneymBaTh BKAOYEHUE B pabOTy aHKepPHbIX
CTepKHel B COOTBETCTBUM C MPUHATOM PacYETHOM CXeMOW. BHellHWe 3/1eMeHTbl 3aKNagHbIX AeTanen u nx
CBapHble COoeagMHeHUA paccumTbiBatoTca cornacHo CM 16.13330. Mpu pacyeTe NAacTUH M GACOHHOTO
nNpoKaTa Ha OTPbLIBAOLWY CUAY MPUHMUMAETCA, YTO OHU LAPHUPHO COeAMHEHbl C HOPMaabHbIMU
aHKEPHbIMU CTEPKHAMM.

Kpome TOro, TONLWMHA NAACTMHBI t pacyeTHOM 3aKNa4HOM AeTanun, K KOTOPOI NPMBApPMBAKOTCA B TaBp
aHKepa, 4oNXKHA NPOBEPATLCA U3 YCI0BUA:

RS
n ,(B.8
R, (5.8)

t>0,25d,,

rae dan - AMAMETpP aHKEepPHOro CTEPXKHA, Tpebyemblii No pacyeTy;

qu - pacyeTHOe COMNpPOTMBAEHME CTANIN Ha cpe3, NpuHUMaemoe cornacHo CI 16.13330.

[na TMNoOB cBapHbIX coeauHeHUl, obecneymBatoWmnx BONbLIYIO 30HY BK/IOYEHWA NAACTUHbLI B
paboTy Mpu BblpblBaHUM M3 HEE AaHKEPHOrO CTEPXKHS M COOTBETCTBYHOLLEM OOOCHOBAHMM BO3MOXKHA
KOpPEKTUPOBKA ycnosus (b.8) ¢ Lenbio yMeHbLUEHUS TOWMHbI NAACTUHbI.

ToNWMHA NNACTMHBI AONXKHA TAKXKe YA0BNETBOPATL TEXHONOMMYECKUMM TpeboBaHMAM Mo CBapKe.

MpunoxeHne B



(cnpaBoyHoe)
PACHET KOHCTPYKTUBHbIX CUCTEM

B.1. PacyeT HecyLwux KOHCTPYKTUBHbBIX CUCTEM LONKEH BKAOYATD:

onpegeneHne ycuamn B 3IeMEHTaX KOHCTPYKTUBHOM cucTeMbI (KOIOHHAX, NMTax NepeKpbITUin U
NOKPbITUA, PyHAAMEHTHbIX NAUTAX, CTEHAX, A4PaAX) U YCUNUIA, AEACTBYIOLWMX Ha OCHOBaHMA GYHAAMEHTOB;

onpegeneHve nepemelLeHnin KOHCTPYKTUBHOM CUCTEMBI B LLEJIOM U OTAE/NbHbIX €€ 3/1IEMEHTOB, a
TaKXe YCKOPEeHUI KosiebaHUs NepeKpbITUIA BEPXHUX STaXKel;

pacyeT Ha YCTOMYMBOCTb KOHCTPYKTUBHOM CUCTEMBI (YCTOMYMBOCTb GOPMbI M NMOJTOXKEHUSA);

OLIEHKY HecyLlel cnocobHoCcTn 1 aepopmalmm OCHOBaHUS;

a B OTAENbHbIX CAYy4asaX W OLEHKY COMPOTMBASIEMOCTM  KOHCTPYKTMBHOW  CUCTEMbI
nporpeccMpytoLemy paspyLleHuto.

B.2. PacueT Hecywel KOHCTPYKTUBHOW CUCTEMbI, BK/IHOYAIOWEN HAA3EeMHble WU NoA3eMHble
KOHCTPYKLUMU N pyHAaMEHT, cieayeT Npou3BOANTb ANA CTaaMuM SKCnyaTauumn. B cnyyae cylecTBeHHoro
M3MEHEHMA PaCcUYeTHOM CMTyauMKM B NpoLLecce BO3BEAEHUA pacyeT Hecylleil KOHCTPYKTUBHOW CUCTEMbI
cnenyet NPoOU3BOAUTbL AN BCEX NOCAeAoBaTeNbHbIX CTaauii BO3BEAEHUA, NPUHUMAA PACUETHbIE CXeMbl,
OTBeYalollne paccMaTpMBaeMbIM CTaAUAM.

B.3. PacueT Hecyllell KOHCTPYKTMBHOM cUCTeMbl B 06lLem cnydae cneayeT MNPOU3BOAUTL B
NPOCTPaHCTBEHHOW NOCTAHOBKE C Y4ETOM COBMECTHOM paboTbl HaA3eMHbIX U NOA3EMHbIX KOHCTPYKLUM,
dyHOAMEHTa U OCHOBAHUA NOA HUM.

B.4. Mpwu pacyeTe HeCyWMX KOHCTPYKTUBHbIX CUCTEM, COCTOALLMX U3 COOPHbIX 3/IeMEHTOB, cleayeT
Y4YMTbIBaTb NOAATANBOCTb UX COEANHEHUNA.

B.5. PacueT HecyLwmx KOHCTPYKTUBHbIX CUCTEM CegyeT NPon3BOANTb C UCNOb30BaHMEM IMHENHbIX
N HEIMHENHbIX 4ebOPMALMOHHbIX (FKECTKOCTHbIX) XapaKTEPUCTUK Ke1e306eTOHHbIX 3/1eMEHTOB.

JNInHenHble aedopmaLMOHHbIE XapaKTEPUCTUKM Ke1e306eTOHHbIX 31eMEHTOB ONpeaenstoT Kak ana
CNAOLWHOrO YNpyroro Tena.

HenuHeliHble aepopmMaLMOHHbIE XapaKTePUCTUKKN Kene306eTOHHbIX 31eMEHTOB NPU U3BECTHOM
apMMpPOBAHUKN credyeT onpefenATb C y4eTOM BO3MOXHOMO 06pasoBaHMA TPELMH B MOMnepeyHblxX
CEeYEHMAX, a TaKKe C y4eTOM pPa3BUTMA Heynpyrux aedopmauumii B 6eToHe M apmaType, OTBEYAOLLUX
KPaTKOBPEMEHHOMY U OJINTENbHOMY AEMCTBUIO HArPy3KM.

B.6. B pe3synbTaTe pacyeTa Hecylwen KOHCTPYKTUBHOM CUCTEMbI A0/IKHbI OblTb YCTAHOBAEHDI: B
KO/OHHAX - 3HaYeHUA NPOAO/bHbIX M MOMEpPeYHbIX CUA, U3rMBaKLWINMX MOMEHTOB; B MJOCKMX NAUTaX
NepeKkpbITU, NOKPbITUA U GYHAAMEHTOB - 3HAYEHUA U3rMBaIOLMX MOMEHTOB, KPYTALLMX MOMEHTOB,
nonepeYHbiX U MNPOAOAbHbLIX CUA; B CTEHAX - 3HAYEHUS MPOAO/bHbIX U CABUrAOWMX CUA, M3rMbatoLmnx
MOMEHTOB, KPYTALLUX MOMEHTOB 1 MNOMNepeYHbIX CUI.

OnpepeneHne yCUAUIA B 31eMEHTaX KOHCTPYKTMBHOM CUCTeMbI caeayeT NpoM3BoAMTb OT AeNCTBUA
pacyeTHbIX NOCTOAHHbIX, A/IUTE/IbHbIX M KPAaTKOBPEMEHHbIX HarpysoK.

B.7. B pesynbTaTe pacyeTa HecCyleh KOHCTPYKTUBHOW CUCTEMbI AONXKHbl ObiTb YCTAaHOB/EHbI
3HaYeHUs BepPTMKaNbHbIX NepemelleHUn (NPorMboB) NEepeKpbITUIA U NOKPbLITUIN, TOPU3OHTasbHblE
nepemeLleHna KOHCTPYKTUBHOW CUCTEMbI, @ ANA 3[4aHUIA MOBbILWEHHOM 3TaXKHOCTU - TaKKe YCKOpPeHUn
KonebaHU NepeKpbITUI BEPXHUX 3TaxKel. BeninumHa nepemelLeHnin U YCKOpeHUA KonebaHnii He 01KHa
npeBbIWaTh 40MNYCTUMbIX 3HAYEHWUN, YCTAHOBIEHHbIX COOTBETCTBYOLLMMMN HOPMATUBHBIMWU LOKYMEHTAMMU.

[OpU30OHTaNbHblE NMEepemMelLEHNA KOHCTPYKTUBHOW CUCTEMbI cneayeT onpeaensTb OT AeNCTBuA
pacyeTHbIX (418 NpeaeNbHbIX COCTOSHUIM BTOPOM Fpynibl) NOCTOAHHbIX, A/NTE/bHbIX M KPAaTKOBPEMEHHbIX
rOPU30HTa/IbHbIX M BEPTUKA/IbHbIX Harpysok.

BepTuKanbHble nepemeleHuns (nporubbl) NepekpbITUA U MOKPLITUIA cnedyeT onpenenatb oT
OEeNCTBUA HOPMATUBHbIX MOCTOAHHbIX U AJIMTENbHbIX BEPTUKA/IbHbIX HAarpy3oK.

M eCTKOCTHbIe XapaKTEPUCTUKN 3N1EMEHTOB KOHCTPYKTUBHOM CUCTEMbI CheayeT MPUHUMATb C y4eToOM
apPMMPOBAHMSA, HAZIMYMA TPELLUH U Heynpyrux aedopmaumnii B 6eToHe 1 apmaType CornacHoO yKasaHUAam
8.2.26, 8.2.27.

YcKopeHua KoniebaHnit nepeKkpbITUA BEPXHUX STaXKen 30aHUA cneayeT onpeaenatb npu aencTsmm
Ny/1bCaLlMOHHOWN COCTAB/IAIOLLEN BETPOBOM HArpy3Ku.

B.8. MNpun pacyeTe Ha YCTOMYMBOCTb KOHCTPYKTUBHOWM CUCTEMbI CledyeT NpPou3BOAUTb MPOBEPKY



YCTOMUYMBOCTU GOPMbI KOHCTPYKTUBHOM CUCTEMbI, @ TaKkKe YCTOMYMBOCTU MONONKEHUA KOHCTPYKTUBHOM
CUCTEMbI HA ONPOKUAbIBAHWE U HA CABW.

B.9. PacyeT Ha YCTOMYMBOCTb KOHCTPYKTUBHOW CUCTEMbI CiedyeT Npou3BOAUTb Ha AencTBue
pacyeTHbIX MOCTOAHHbIX, AJUTENBHbBIX U KPATKOBPEMEHHbIX BEPTUKANbHbIX U FOPU3OHTA/IbHbIX HAarpy3oK.

Mpu pacyete yCTOMYMBOCTU POPMbI KOHCTPYKTUBHOM CUCTEMbI MKECTKOCTHbIE XapPaKTEPUCTUKU
3NEMEHTOB KOHCTPYKTUBHOM CUCTEMbI PEKOMEHAYETCA NPUHUMATb C YY4ETOM APMMUPOBAHMA, HAANYUA
TPELLMH U Heynpyrmux gepopmaumin B 6eToHe M apmaType.

Mpu pacyeTe yCTOMYMBOCTU NOJIOKEHUA KOHCTPYKTUBHbLIE CUCTEMbI CAefyeT PacCMaTpMBaTb KakK
KecTKoe HegedpopMmnpoBaHHOE Teno.

Mpwn pacyeTe Ha ONPOKUAbIBAHME YAEPKMBAIOWMA MOMEHT OT BEPTUKAZIbHOW Harpysku LO0KeH
npeBsbilaTb ONPOKMAbIBAIOWMIA MOMEHT OT FTOPMU30HTa/IbHOM Harpy3ku ¢ KoadpduumeHTom 3anaca 1,5.

Mpw pacyeTe Ha CABUT yAEPKMBAIOLLASA FOPU30HTAIbHAA CUAA AOJIKHA NPEBbLIWATb AEUCTBYIOLLYHO
caBuratowyto cuny ¢ KoadpouumeHtom 3anaca 1,2. Mpu 3TOomM cnepyer yyuTbiBaTb Haubonee
HebnaronpuaATHbIE 3Ha4YeHUs KO3IPDULMEHTOB HAAEKHOCTU MO Harpyske.

B.10. PacyeT Ha yCTOMYMBOCTb MPOTMB MPOrPeccMpyroLero paspylleHns AoaKeH obecneymBatb
NPOYHOCTb U YCTONYMBOCTb KOHCTPYKTUBHOM CUCTEMDbI B LLEJIOM MPU BbIXOAE U3 CTPOSA O4HOIr0 KaKoro-anbo
3N1eMEHTa KOHCTPYKTUBHOM CUCTEMBI (KOJIOHHbI, YY4acTKa CTeHbl, y4acTKa NepeKkpbITUA) U BO3MOXKHOM
nocneayrolwem paspyweHun 6auvsnexkawmx snemeHToB. Kpome Toro, B 0OOCHOBaHHbIX Cay4Yanx
paccmMaTpMBAETCA pacyeTHasa CUTyauus C BbIXOAOM M3 CTPOA 4acTM OCHOBAHWA Mog GpyHAAMEHTamM
(Hanpumep, B cnydae 06pa3oBaHUS KapCTOBbLIX MPOBANOB.).

B.11. PacyeT Ha yCTOMYMBOCTb NPOTUB MPOTrPECCUMPYIOLLETO PaspyLLUEHMA CieayeT NPOM3BOANTb Npu
OEeNCTBUM HOPMATMBHbIX BEPTMKA/IbHbIX HArPY30K C HOPMATUBHbBIMW 3HAYEHUAMM CONPOTUBAEHMA BeToHa
M apMmaTypbl.

B.12. OueHKy Hecyluelt cnocobHocTM U aedopMaumii OCHOBAHMUA CaedyeT NPOU3BOAUTb COFNACHO
COOTBETCTBYHOLLMM HOPMATUBHbBIM AOKYMEHTAM MpPU AENCTBUWN YCUAUIA HAQ OCHOBAHWE, YCTAHOBAEHHbIX
Npu pacyeTe KOHCTPYKTUBHOW CUCTEMbI 34aHUSA.

MeTogbl pacueTa

B.13. PacyeT KOHCTPYKTUBHbIX CUCTEM NPOU3BOAAT METOAAMM CTPOUTENBHOM MeXaHMKN. Mpn 3Tom
B 0OLLLEM C/Tly4ae PEKOMEHAYETCA UCMO/Ib30BaTb METOL KOHEYHbIX 3/1eMEHTOB.

B.14. OnA OUEHKM HEeCyLLEA CMOCOOHOCTU NEepeKpbITUiA [A0MNyCcKaeTca WCNO/b30BaTb pacyer
MeTOoA0M NpenenbHOro paBHoBecus.

B.15. PacyeT KOHCTPYKTMBHOM CUCTEMbI METOAOM KOHEYHbIX 3/1eMEHTOB MPOU3BOAUTCA KakK
NPOCTPAHCTBEHHOM CTaTUYECKM HEONpPeaAeIMMOM CUCTEMbI.

B.16. MogaennpoBaHne KOHCTPYKTUBHbIX CUCTEM MPOU3BOAAT C MpPUMEHeHMemM 000/104YeYHbIX,
CTEeP’KHEBbIX U (eC/I1 3TO HEOBXO0AMMO) 06 BEMHbBIX KOHEYHbIX 3/1EMEHTOB.

B.17. MNpw co3gaHMM NPOCTPAHCTBEHHOW MOAENAN KOHCTPYKTUBHOM CUCTEMBI CnefyeT y4yuTbiBaTb
XapaKTep COBMECTHON paboTbl CTEP)KHEBbIX, 00O0N0YEYHbIX WM OOBEMHbIX KOHEYHbIX 3/1eMEHTOB,
CBA3AHHbIM C PAa3IMYHbIM KOJIMYECTBOM CTeneHein cBoboabl A1A Kax40ro U3 yKasaHHbIX 3/1EMEHTOB.

B.18. [edopmaTMBHble CBOWCTBA OCHOBaHMA cnegyeT Yy4uTbiBaTb MyTeM WCMNO/b30BaHMUA
06LLENPUHATBIX PAaCYETHbIX MOAEeNe OCHOBAHWA, MPUMEHEHMUA PA3/IMYHBIX TUNOB KOHEYHbIX 3/IEMEHTOB
WAW KpaeBbIX YCA0BMI € 3a[aHHON NOAAT/IMBOCTBIO, MOAEANPOBAHMA BCEFO MACCUBA FPYHTa NOA, 343aHNEM
N3 06BEMHbIX KOHEYHbIX 3/1IEMEHTOB, TM60 KOMNIEKCHO - C UCMO/Ib30BAaHWEM BCEX BbllLENepPeYnCNEeHHbIX
MeTo08B.

B.19. Ha nepBoi cTaguu pacyeTa KOHCTPYKTMBHOM CUCTEMbI Aonyckaetcs AedopMaTUBHOCTb
OCHOBaHMA Yy4uTbiBaTb C MNOMOWb Ko3apduuMeHTa nocTenn, NPUHMMAEMOro MO YCpPenHEHHbIM
XapaKTepUCTUKaM FPyHTOB.

B.20. MpM WMCNONb30OBAaHUM CBAWHbLIX WAM CBAWMHO-NAUTHbLIX ¢GYHOAMEHTOB CBau cieayer
MOZENNPOoBaTb KaK »Kene3obeToOHHble KOHCTPYKUMU MW YYUTbIBaTb MX COBMECTHYIO paboTy C rpyHTOM
0606LeHHO, paccMaTpmBan OCHOBAHWE KaK egMHOe C NpuMBeAEHHbIMU KO3dpdULMeHTammn noctenu.

B.21. MpK NOCTPOEHUN KOHEYHO-3/IEMEHTHOM PacYETHOM MOAENN pPa3mepbl U KOHPUTrypauuio
KOHEYHbIX 31eMEHTOB CreayeT 334aBaTb MCXOAA W3 BO3MOXHOCTEM MNPUMEHAEMbIX KOHKPETHbIX
pacyeTHbIX MNPOrpamm, M MPUHMMATb TakMMM, 4TOOblI Oblia obecneyeHa HeobXxoAMMAs TOYHOCTb



onpeaeneHnsa ycunmi No ganHe KOJI0HH U Mo NAOWAAN NANT NepekpbITUi, GyHAAMEHTOB U CTEH.

B.22. }eCTKOCTHble XapaKTePUCTUKN KOHEYHbIX 31eMEHTOB Ha MepBOHAYa/IbHON CTagMu pacyeTa
KOHCTPYKTUBHOM CUCTEMbI, KOTAQ apMMUPOBAHNE KOHCTPYKLIMI eLLe He M3BECTHO, ceayeT onpeaenAaTtb no
NMHeNHbIM AedOopPMaLMOHHbBIM XapaKTEPUCTUKAM.

B.23. Mocne onpeneneHuna apmaTtypbl B NAUTAX NEPEKPLbITU M NOKPbITUI creayeT Npou3BecTu
AONONHUTENbHBIA pacyeT NPornboB 3TUX KOHCTPYKUWMM, NMPUHUMAA YTOUYHEHHbIE 3HAYEeHMA M3rMOHbIX
YKECTKOCTHbIX XapaKTePUCTUK NAUT C y4eTOM apMUPOBaHUA B ABYX HanpaBAeHUAX.

B.24. PeKomeHAyeTcA BbINOJHUTL TaKKe AO0NOJAHUTENbHbINA pacyeT KOHCTPYKTUBHOM CUCTEMbI ANA
6onee TOYHOWN OLLEHKM U3rMBatoWLMX MOMEHTOB B 3/1eMEHTaX NEPEKPbITUIA, MOKPbLITUIA U GYHAAMEHTHbIX
NAUTax, a TaKXe NPOAOJIbHbIX CUA B CTEHAaX W KOJMIOHHAX C Yy4eTOM HEe/IMHEMHbIX MKeCTKOCTHbIX
XapaKTepPUCTUK KOHEYHbIX 9/1eMeHTOB.

B.25. PacyeT KOHCTPYKTUBHbIX CUCTEM METOAOM KOHEYHbIX 31€MEHTOB c/legyeT Npou3BOAUTb C
NCNo/sIb30BaHMEM CNeumnanbHbIX cepTUdULMpPOBaHHbIX B PoccMmn KOMMbIOTEPHBIX MPOrpamm.

OnAa KOHCTPYKTMBHbIX CUCTEM 34aHUIA M COOpPYKeHui Knacca KC-3, mmelowmx noBblWEHHbIN
ypoBeHb oTBeTcTBeHHOCTH no FOCT 27751, pacyeT HeEOH6XOAMMO BbIMOJIHATL HE MEHee Yem MNo ABYyM
Pa3/INYHbIM KOMMbIOTEPHbLIM MPOrpPaMmMam He3aBUCMMbIMU OPraHMU3aLLUAMMU.

(ab3au, BBegeH M3meHeHuem N 2, yTt8. Mpukaszom MuHctposa Poccun ot 30.12.2015 N 981/np)

B.26. PacueTt Hecyuwei cnocobHOCTU NepeKkpbITU MeToaoM NpefesibHOro paBHOBecUs cieayet
NpPou3BOANTb, MPUHMMAA B Ka4YecTBe KPUTEPMA PAaBEHCTBO PaboT BHELIHWUX HArpy3oK U BHYTPEHHUX CUN
Ha nepemMelLeHMAX B Npeae/lbHOM PaBHOBECUM NIUTbI NEPEKPBITUA C HAMbBoee ONACHOM CXEMOM U3/I0Ma,
XapaKTepU3yHoLLEN ee paspyLLeHMe.

B.27. PacyeT KOHCTPYKTUBHbIX CUCTEM 34aHUI U COOpYKeHUI Knacca KC-3, MetoLwmMx NoBbIWEHHbIN
ypoBeHb oTBeTcTBeHHOCTM no [OCT 27751, pekomeHAyeTcA BbINOAHATL C YYETOM OLEHKMU
KOHCTPYKTMBHOM 6€30NacHOCTM MPW HaAyYHO-TEXHUYECKOM COMPOBOXAEHUN CMELManmM3MpoBaHHbIX
opraHusaumi.

(n. B.27 B pea. M3ameHeHua N 2, yTB. NMpuKazom MuHcTpos Poccum ot 30.12.2015 N 981/np)

Mpunoxenune I
(cnpaBouHoe)

OVNATPAMMbI AE®OPMWPOBAHNA BETOHA

1. AHannTMYecKas 3aBUCUMOCTb KPUBOJIMHEMHbIX Anarpamm aedbopmMupoBaHuA OeToHa
NPUHUMAETCA B BUAE:

&, :Gm/(Emvm),

de, =do, /(Ev), Y

rae €m, Onm, Em - COOTBETCTBEHHO OTHOCUTENbHble AedopmMaLmKn, HaNPAMKEHWUA, Haya/ibHble
moaynu ynpyroctu (d - 3HaK anddepeHumnana);
m - MHAEKC MaTepuana (ans 6etoHa m = b, bt; ana apmatypbl m =s);

Vih - KOaddULMEHT M3MeHeHUA CeKyLLLero MoayAa, onpeaenaemblii no popmyne

Vin :vm i(VO _Vm)\/l_wﬁ—a’zﬂz ,(r.2)

3pecb Vi - 3HaueHue KoapduLMeHTa B BepLUMHE Anarpammbl (npu Om = On );



V) - HauyanbHbIN KOIGPUUMEHT U3MEHEHMNA CEKYLLLEro MOAYAA (B Hauane AMarpamMmbl UAK B Hauane
ee KPMBOIMHEMHOrO OTPe3Ka);

@, @, - kospdULMEHTDbI, XapaKTePU3yIoLLMe NOAHOTY Anarpammbl matepuana, @, = -,

77 - YpoBeHb NpuUpalleHnA HaonI)KEHMVI, KOTOpbll\/’l onpenenAaeTca Kak oTHoweHune
n= (Um “Onmel )/(Gm “Onmel ), (r.3)

(Um —O el ) 20,
Om.el - HaNpAxeHUs, OTBeYaloLLMe Npeaeny ynpyroctTu matepuana;

k
Vm - KO3¢¢VILI,VI€HT M3MEHEHUA KaCaTe/ZIbHOIro moayna, CBA3aHHbIN C KOBd)d)VILI,VIEHTOM N3MEHEHUA
cekyuwiero mogyna COoTHoweHnem

1
v

_ 1 on(V=Va) (@ +200)
Vv

m 2V; (6m “Onel )\/1 —on - 602772 (r4)

k
m

B dopmynax (.2) u (I.4) 3HaK NAOC NPUHUMAIOT 404 AMarpammbl 4edOpMUPOBaHNA apmaTypbl U
ANA BOCXoAAllel BeTBU AMarpaMmbl AedopmMmupoBaHna BeToHa, a 3Hak MUHYC - A1A HUCXOoAALLe BeTBU
Anarpammbl gedopmmnposaHma 6eToHa. HUcxoaallyo BeTBb AMarpammbl paspeLlaeTca NCNoAb30BaTh 40

ypOBHA HanpseHui 77 20,85 (c yueTom pononHUTENbHbIX YKa3aHuii I1.2).

r.2. Mpyv o4HOOCHOM M OAHOPOAHOM CXaTUM 6eToHa UCXoAHasA Auarpamma AedopMUPOBaHMUSA
6eToHa (pucyHok I.1) onucbiBaeTca 3aBucumocTtamu (.1) - (.4), B KOTopbIX caeayeT NPUHMMATDb:

Ans obenx BeTBel Anarpammol

Oy :_Rb,ser; Opel :O; Vi :O'b/(ngb); n=0,/0y,(rs)
[NA BOCXOAALLEN BETBU
Vo =1. @, =2-2,5V, (re)

ONA HACXOAALLEN BETBU

V, =2,05V, . @ =1,95v, - 0,138 (r.7)
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Oy Rb,SEl ~
Gbr
Q(rgé’ =E, Vb)
6 — —_
) Eb 6[7 gb( gb
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o, =—R

b ,ser

PucyHok I'.1. KpusonuHelHble anarpammbl gebopmmnpoBaHusa 6etoHa

Ab6cumcca BepLMHbI AMarpammbl OCEBOTO CKaTus 6eToHa onpeaenseTcsa no popmyne

~ B ,1+0,754B/60+0,21/B
&=—"4

E, 0,12+B/60+0,2/B (8

roe B - Knacc 6eToHa No NPOYHOCTU Ha CXKaTUe;
A - 6e3pasmepHblit KO3pPULMEHT, 3aBUCALLMIA OT BUAA DETOHA M NPUHMMAEMBbIN PAaBHbIM:
ONA TAXKENOro U MenKo3sepHUcToro 6eToHa A= I;

A5 nerkoro 6eToHa cpegHeit naotHocty D (kr/m3) A=D/2400,
Ans AdencToro 6eToHa 4=0,25+0,35B

Mpy OAHOOCHOM M OAHOPOAHOM PacCTAMKEHWM BeToHa UcxoAHaa guarpamma AedopmMMpoBaHMA
6eToHa onucbiBaeTca 3asucumoctamu (I.1) - (I.3), B KOTOpbIX cieayeT NPUHUMATD:

oot = Ry gor Votg> Obtel = 0; =0y, / on;

Vot = (0,6 +0,15R,,, / Rom)/;btq

(8 pea. U3ameHeHus N 2, yTB. MNprKasom
MwuHcTposa Poccmm ot 30.12.2015 N 981/np)

(r.9)

3aech Vbtg - KOIDOULMEHT, NPUHUMAEMbIN NPU LEHTPaNbHOM PACTANKEHWUMU PAaBHBIM eAMHHULLE;
ANA n3rnbaemblx 371eMeHToB

Vo = (7, +0,007); 0,9<y, =2—3/h/h,, (r.10)

(8 pea. U3meHeHus N 2, ytB. NprKasom
MwuHcTposa Poccmm o1 30.12.2015 N 981/np)

34€ecCb h3 =30 cm . HEKOTOpPaA 3Ta/IOHHAA BbICOTa Ce4eHuUA,



h - BblcOTa ceyeHuna B C\,
R, =2,5MIla

0tn

Napametpbl Vo, @), @, BoiunucasatoT no dopmynam (I.6), (I.7) c 3ameHoit Vo na Vit

MpunoxeHue [
(cnpaBouHoe)

PACYET KOJIOHH KPYT/IOTO M KOTbLLEBOTO CEYEHWM

[.1. PacyeT NpoYHOCTM KONbLEBbIX CEYEHMNI KONOHH (PUCYHOK [.1) NpM COOTHOWEHUWN BHYTPEHHETO

W HapyxHoro paaunycos /r, 20,5y apmatype, paBHOMEPHO pacnpeaeneHHoN No OKPYXKHOCTU (Npu
MUHMMYM CEMW MPOAOAbHbIX CTEPKHAX), MPON3BOAATCA B 3aBUCMMOCTM OT OTHOCUTENbHOM MoLLaau
C¥KaTol 30HbI 6eTOHa

_ N+ Rsp%,tot
" RA+(RFLTR) A, ¢ A

gcir

a)npn 0,15< Eair <0,6 _y3 ycnosua

M < (RbArm + Rsc As,tot rs )% + RsAs,tot rs (1 - 197§cir )(092 + 193§cir ),' (ﬂ'2)

6) npu fcir <0,15 _y3 ycnosus

)Sil’lﬂ

M < (RbArm + RSCAS,IOI rs T = + 0’295R5A‘s,t0t rs; (ﬂi3)

(8 pea. U3meHeHus N 2, ytB. NprKasom
MwuHcTposa Poccmm o1 30.12.2015 N 981/np)

£o- N +0,75R A
rae o RbA+RscAs,tot ’

B8) npu gcir 20,6 _y3 ycnosus

cir2

) sin 7 a4

M < (RbArm + Rsc As,tot rs

roe

N
RbA+ RscAs,tot . (AS)

‘/:gcirz =

B dopmynax (4.1) - (4.5):



A,tot - NI0WaAb CeYeHMA BCEN NPOAObHOM apMaTypbl;
_n+n
r, = :
2
I - pagnyc oKpy»KHOCTH, NPOXOAALLEl Yepes LEeHTPbI TAXKECTU CTePKHeN NPOAOALHON apMaTypb.

N

g

Corcamas 301y , T ir
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PucyHok [.1. Cxema, npuHMUMaemasn npu pacyeTe
KOJIbLLEBOro CEYEHMUA CHKATOro 31eMeHTa

MomeHT M onpeaensaeTcsa ¢ y4eTom BAUAHUA Npornba sniemeHTa.

[.2. PacyeT NpOYHOCTU KPYrAbIX CEYEHWUIM KONMOHH (pucyHOK [1.2) c apmaTypoli, paBHOMEPHO
pacnpefeneHHOM No OKPYKHOCTU (NpWU Yncie MUHUMYM CEMWM MPOAOJIbHBIX CTEPXKHEN), npu Kaacce
apmatypbl He Bbiwe A400 npoBepAeTca U3 ycaosma

2 sin’ & sin &,
M < TRAF—+RA, (—+ coj I, (0.6)
T T

(B pea. U3ameHeHus N 2, yTB. MNprKkasom
MuHcTtpos Poccum ot 30.12.2015 N 981/np)

roe o ls -em. 0.1;

écir - OTHOCUTE/IbHAA NaoWwaab CYKaTOM 30HbI 6ETOHa, onpeagenaeman chegyrowmm o6pa30N\:
npuv BbiINONTHEHUW YCN0BUA

N < O,77RbA+ 0’645Rsp‘s,tot ,(0.7)
3 pelleHunsa ypaBHEHNS

cir

N+R A sin 27&
Er = 2Z__;(ns)
RbA+ Rs A‘s,tot

Npv HEBbINOAHEHUM ycnosua ([.7) - U3 pelleHna ypaBHeHUA



cir

N +R.A, +RAS 2 oar
e = 27 ;(n9)
RA+2,55R A,

. KO3pPMUMNEHT, yYMTbIBAIOLWMIA pabOTy pacTAHYTOM apmMaTypbl U MPUHUMAEMbIA PaBHbIM: NPU
BbINOAHeHWN ycnosua (A4.7) P = 176(1_1’55§cir)§cir , HO He 6onee 1,0; Nnpn HEBbINOAHEHWWN YCNOBUA
(0.7) »=0;

A%,tot - NAoWaAb cevyeHus Bcen NPoA0bHON apmaTypbl;

I - paguyc oKpYKHOCTH, NPOXOAALLEN Yepes LLEHTPbI TAXKECTU CTEPKHE NPOA0AbHON apMaTypbl.

N N
. CHCemast 3o
&
<
PP

PucyHok [.2. Cxema, NpMHMMaemas npu pacyere
KPYrN0ro ceyeHns BHELLEHTPEHHO CXKaToro 3/1IeMeHTa

MomeHT M onpegenAaeTca C y4eTom BIMAHUA nporM6a 3/1eMEHTa.

MpunoxeHune E
(cnpaBouHoe)

PACYHET BETOHHbIX LUMOHOK

E.1. Pasamepesl 6EeTOHHbIX LNOHOK, nepegaowmnx casuratowime ycmnmna mexkay C60prIM 3/1IEMEHTOM
M AONO/THUTE/NIbHO YN10XKEHHbIM 6eToHOM UK PacTBOpOM, peKoMeHAOYyEeTCA onpeaenAaTb no cbopN\ynaM:

Q

t>2——.
“ Rblknk'(E'l)

Q

> —
k 2Rbt lknk ; (E.2)

rae Q - casuratowan cuna, nepegatoulanca 4Yepes WNOoHKK;



t, hk , lk - ryBUHa, BbICOTa U AINHA LLNOHKMU;

Ny - yncno WNOHOK, BBOAUMOE B pacyeT 1 NpuHnmaemoe He 6osee Tpex.
Mpun HanMumMm ckumatoLei cunbl N BbICOTY LINOHOK A0MYCKaeTcsa onpeaenatb no ¢opmyne

~Q-0,7N
‘ 2R, Ln, - (E3)

M NMPUHUMATb YMEHbLUEHHOW MO CPaBHEHMUIO C BbiCOTOM, onpeaensaemont no ¢opmyne (E.2), He
6onee yem B ABa pasa.

Mpn coegMHEHUU LLNOHKAaMKW 3N1EeMEHTOB HacTWla A/IMHA LIMOHKK, BBOAMMAS B pacyeT, A0/XKHa
COCTaBAATb He 60/1ee NONOBUHbI NPOETAa 3/1IeMEHTa, NPU 3TOM BenYnHa Q NPUHMMAETCA paBHOMN cymme
CABUTaOLLMNX YCUAMIA MO BCEN ANIMHE 3/1IeMEeHTa.

Mo ycnosusm (E.1) - (E.3) cneayeT npoBepATb LWMNOHKM COOPHOrO 3/1eMeHTa M LIMOHKU U3

OOMNOJIHUTENIbHO Y/IOXKEHHOrO 6eTOHa, MPMHMMAsA pacyeTHble CONPOTUBAEHMA BETOHA LWNOHOK Rb " Rbt
Kak 41a OeTOHHbIX KOHCTPYyKUuui. Mpu pacyeTe Ha BblAeprMBaHWEe pPacTAHYTOM BETBU [BYXBETBEBOM
KOJIOHHbI M3 CTaKaHa pyHAAMEHTa AONYyCKAeTCs y4MTbIBaTb PaboTy NATU WNOHOK (pUcyHOK E.1).

9,

/1[

1 - c6OpHbIN 31eMEHT; 2 - MOHONIUTHbI 6eToH
PucyHok E.1. Cxema gnAa pacyeTa WNOHOK, Nnepeaatowmx
cABWraroLLme ycuama oT cbopHOro afieMeHTa MOHONIMTHOMY BETOHY

MpunoxkeHue XK
(cnpaBoyHoe)

PACYET KOPOTKMX KOHCOJIEMN

.1. PacyeT KOPOTKUX KOHCO/IEN KONOHH Npu |1 <0, 9h0 (pucyHoK X.1) Ha aelcTBME NONEpPeYHOoiA
cunbl ana obecnevyeHMA NPOYHOCTUM MO HAK/AOHHOM CXaToW MOA0CE MeXAy rpy3omM M Onopon cneayet
NpPon3BOANTb U3 YCNOBUA

Q<0,8Rbl,, sin’ &(1+ 50, ) (.1)



B KOTOPOM NpaBaA 4aCTb NPUHUMAETCA He bonee 3a5Rbtbh0 N HE MmeHee 2a5Rbtbh0 .

[-Ttif)
[A\H[J /2 I/ [\IIIJ’ 2
<> v
]| Pacuemnas
./j-,,/ T HAKAOHHASA
2R N
g nonocu
bemoHa

N
hy
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PucyHok X.1. PacueTHas cxema A41a KOPOTKOM
KOHCONM NPWU AENCTBUN NONEPEYHON CUbI

B ycnosuu (¥K.1):

|sup - ANVMHA N0LWAAKM ONMPAHMA HarpysKu BAO/b Bbl1eTa KOHCON;
hZ
0

=2

sin“ @ = )
2 2 ’
hy +1,

0 - Yron HaknoHa pacquHoﬁ C)KaToW MonocChbl K FTOPU30OHTaNU

A,

'uW = bS - K03¢¢MLI,VIGHT ApPMUPOBAHNA XOMYTaMU, PACNONTOKEHHBIMWU MO BbICOTE KOHCOU;
w

34ecb Sy - paccToAHME MeX Y XOMYTaMM1, U3MEPEHHOE MO HOPMaMN K HUM.

Mpy pacyeTe yuMTbIBAOT XOMYTbl FOPWM3OHTA/IbHbIE W HAK/NOHHbIE NOA yrnom He 6onee 45 ° K
rOpU30OHTaNN.

HanpskeHue cKaTus B MecTax nepesayn Harpysku Ha KOHCOb He AOKHO NPeBbIWaTh pacyeTHoe

conporTmsBneHue 6eToHa CMATULO Rb,loc .
0na KopoTkmx KOHconen, BXo4AWwunx B KECTKMM y3en paMHoﬁ KOHCTPYKUUKN C 3aMOHO/TNMYNBaAHNEM

CTblKa, 3HayeHue Isup B ycnosuu (K.1) NpMHMMaIOT paBHbIM BblIETY KOHCO/U |1, ec/iM nNpu 3Tom

BbINOAHATCA ycnosmna M/Q >=0,3 m u Isup / |1 22/3 (rme M 1 Q - MOMEHT, pacTArMBatoLMiA BEPXHIOH
rpaHb puUrens, 1 nonepeyHas cuna B HOPMasbHOM CeYEeHUU puUrensa No Kpak KOHCOMN COOTBETCTBEHHO). B

3TOM Cny4Yae npasyto YacTb ycnosua (HK.1) npuHMmatoT He bonee 5Rthbh0 .
MpW WapHUPHOM ONMMPAHUKN Ha KOPOTKYH KOHCOJb Basikn, nayLien BAOJb BblleTa KOHCOMM, Npu
OTCYTCTBMM CNeumasibHbIX BbICTYMAIOWMX 3aKNagHbIX AeTanei, QUKCUPYIOWUX MNAOWaAKy OonupaHus

(pucyHOK ¥K.2), 3HauyeHue Isup B ycnosuu (M.1) npuHnMmaeTtcs paBHbIM 2/3 ANNHbI GaKTUYECKOW NIOWAAKM

onupaHus.
MonepeyHoe apMMPOBaHME KOPOTKMX KOHCONEN [OO/KHO Y/AOBNETBOPATb KOHCTPYKTUBHbLIM



TpeboBaHUAM.

oS
A— }
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s
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PucyHOK K.2. PacyeTHas cxema 419 KOpOTKOM
KOHCOMM NPW WAPHUPHOM ONMUpaHMn cbopHo banku,
naywei BLO/b BblJIETA KOHCON

.2. Mpn WapHUPHOM ONMPaHNK BaNKM Ha KOHCOJIb KOJIOHHbI NMPOAO/bHAA apmaTypa KOHCO/N
npoBepAeTca U3 ycnoBua

Il

Qh—oS RA (.2)

roe |1, ho - CM. pUCyHOK XK.1.

Mpwu 3TOM NPOAO/IbHAA APMATypPa KOHCOAW A01KHa bbITb AOBEAEHA 4,0 CBOBOAHOIO KOHLLA KOHCOU
N UMeTb HadNeXallyo aHKePOBKY.

Mpn KecTKom coeanHEHUU pUrena U KOJOHHbI C 3aMOHO/IMYMBAHMEM CTbIKa U NPUBapUBAHMEM
HUXXHE apmaTypbl purensa K apmaType KOHCO/AM 4yepe3 3aknafHble AeTanu npoaosbHaA apmaTypa
KOHCOJ/IN NPOBeEpPAETCA U3 YCNOBUA

I
Qh_l_ Ns < RsAs, (*.3)
0

rae Il ) ho - COOTBETCTBEHHO BblIJIET U pa6oqaﬂ BbICOTa KOpOTKOVI KOHCO/1U;

Ns - FOPpU30OHTaIbHOE yCcnnaune, AEIZCTBYPOUAEE Ha BEPX KOHCO/1I OT pUrena, paBHoe:



M+Ql,, /2
N )
0b

N NPUHMMaeMOE He bonee 1’4kf IWRWf +O’ 3Q (rp,e kf n Iw - COOTBETCTBEHHO BbICOTA U OJZINHA

YI710BOrO WBa NPMBaApPMBAHUA 3aKNagHbIX AeTaNen pUrenn U KOHCou; Rf - pacyeTHOe ConpoTMBIEHUE
Yr/10BbIX WBOB Cpe3y No MeTanny wea, onpegenaemoe cornacHo CIM 16.13330, npu anekTpoaax 342

wa =180 MHa; 0,3 - KO3PPUUMEHT TPEHUA CTaNMU NO CTanK), a TaKKe He bonee stAsw (roe st n

Agw - pacyeTHOe CONpPOTMBAEHME M NAOLWA4b CEYEHNA COOTBETCTBEHHO BEPXHEN apMaTypbl purens).

B dopmynax (¥K.3) u (}K.4):

M, Q - 3rnbatoLWwmnin MOMEHT M NMoNepeYHas cUna COOTBETCTBEHHO B HOPMa/IbHOM CEYEHUU puUrens
Mo Kpato KOHCO/MW; eCAn MOMEHT M pacTArMBaloT HUMKHIOK rpaHb purens, 3HavyeHne M yumTbiBaeTca B
dopmyne (¥K.4) co 3HaKom "muHyc";

Isup - baKTUUYecKan AAnHa NAOLLAAKM ONUPAHUA Harpy3Kn BAO/b Bbl/leTa KOHCONU;

hOb - pabouas BbicoTa purens.

MpunoxkeHue U
(cnpaBoyHoe)

PACYET CEOPHO-MOHO/IUTHbIX KOHCTPYKLMI

N.1. CO60PHO-MOHO/INTHbIE KOHCTPYKUUM COCTOAT M3 COOPHbIX KenesoOeTOHHbIX 3/IEMEHTOB,
MOHO/IMTHOrO HETOHa, YIOXKEHHOIO Ha MecTe, U apmaTypbl.

B KauecTtBe CHOPHbIX 3/IEMEHTOB MPUMEHAIOTCA KaK ChneLMasnbHO 3aMpOeKTUPOBaHHbIE, TaK U
TMNOBbIE *Kesie306eToHHble 0ObIYHbIE MW NPeaHANPAXKEHHbIE 3/IEMEHTbl COOPHbIX KOHCTPYKLUMNA.

N.2. C6OpHO-MOHONUTHbIE Kene306eTOHHble KOHCTPYKLMU A0KHbI YA0BNETBOPATL TPEOOBaHMAM
pacyeTa Mo Hecyuwen cnocobHOCTU (nNpeaenbHble COCTOAHWA MepPBOM FPYyMMbl) U NO MNPUrOLHOCTU K
HOPMaJIbHOW 3KCNAyaTauun (NpesenbHble COCTOAHUA BTOPOI rpynnbl).

CH60pPHO-MOHO/IUTHBIE KOHCTPYKUMKM cnesyeT paccyuMTbiBaTb MO MNPOYHOCTM, 06pasoBaHUio W
PaCKPbLITUIO TPELLMH M Mo AedopMaumsam 401 caesyowmx ABYX CTaanii paboTbl KOHCTPYKLMIA:

[0 npuobpeTeHUA OGETOHOM, YNOXEHHbIM Ha MeCcTe WMCMO/Ib30BaHUA KOHCTPYKUMK (H6eToHom
OMOHO/IMUYNBAHMA), 3a4aHHON NPOYHOCTM - HA BO3LENCTBME MAcCbl 3TOr0 B6eTOHa M APYrMX Harpysok,
OEeNCTBYIOLLMX HA JaHHOM 3Tane BO3BeAEeHUA KOHCTPYKLUU;

nocne npuobpeTeHMa HETOHOM, YIOXKEHHBIM HAa MECTE MCMO/Ib30BaHUA KOHCTPYKLMU (6eToHOM
OMOHO/IMUYNBAHMA), 3a4aHHON NPOYHOCTM - HA Harpy3Ku, AeNCTBYOLWME HA STOM 3Tane BO3BeAEHUA U Npu
3KCMIyaTauMm KOHCTPYKLUM.

Pacuer cHOPHO-MOHOMUTHBLIX KOHCTPYKLMIA Mocne npuobpeteHMa OeTOHOM OMOHOJIMYMBAHMA
334aHHOIN MPOYHOCTM HEOOXOAMMO MPOU3BOAUTL C YY4ETOM HayasbHbIX HaMNpsKeHui u gepopmauumi,
npossmBNXCA B COOPHbIX 3nemeHTax A0 npuobpeTeHns OGETOHOM OMOHONMYMBAHMA 33LaHHOM
NPOYHOCTM.

N.3. HagekHyto cBA3b 6eTOHa OMOHOINMYNBAHWNA C HETOHOM COOPHbIX 391EMEHTOB PEKOMEHAYETCA
OCYLLECTB/IATL C MOMOLLbIO apmaTypbl, BblMyCKaemMoM U3 COOPHbLIX 3I/1EMEHTOB, NyTEM YCTPOWMCTBA
GETOHHbIX LMOHOK WM LWEepoXoBaToM NOBEPXHOCTU, MPOAO/bHbLIX BbICTYNOB, MAW C NMOMOLLBIO APYrMX
HaZeXHbIX, MPOBEPEHHbIX CNOCOHOB.

PacyeT NPOYHOCTM KOHTAKTHbIX LWBOB OT AEWCTBUA CABUTAIOLLMX, PACTATMBAOLWMNX U CHUMAIOLLUX
CUN MeXKaY COOPHbBIM 31EMEHTOM M MOHOIMTHLIM HETOHOM NpoM3BOANTCS cornacHo M.4 - 1.8,

N.4. PacyeT KOHTAKTHbIX LWUBOB HA PaCcTAMKEHNE PEKOMEHAYETCS NPOU3BOAUTb U3 YCNOBUSA



Nj < Vot,j Rbt ) 'Ab,j , (1.1)

roe Vbt,j - KO3bOUUMEHT, NpUHMMaeMblii Ana 06paboTaHHbIX WBOB paBHbIM 0,25, a Ans
Heob6paboTaHHbIX LWBOB PAaBHbIM HY/IO.

PacueT apmMMpOBaHHbIX KOHTAKTHbIX LWBOB Ha pPacTAeHWe pPEeKoMeHZYeTca MpPOou3BOAUTL W3
ycnosusa

N; <R-A ;. n2)

M.5. PacyeT KOHTaKTHbIX LWBOB HAa CABUI peKomeHayeTcA NPOU3BOANTb N3 YCA0BUA
Qj = Vbsh.j Ry Ab,j, (W.3)

rae Ypshj - KO3pOMUMEHT, NpUHMMaeMblt ana HeobpaboTaHHbIX WBOB pasHbim 0,5, a ann

06paboTaHHbIX WBOB paBHbiM 1,0.
(8 pea. 3meHeHua N 2, yTB. NMpukazom MuHcTpos Poccum ot 30.12.2015 N 981/np)
PacueT apmMMpOBaHHbIX KOHTAKTHbIX LUBOB Ha CABUI PEKOMEHAYETCA NPOU3BOAMUTL U3 YC/IOBUA:

Qj = Vbsh. | Ry, A)J '(1+7sb,sh,sz,j ':Us,j),(VL4)

HO He 6onee b.sh.lim ° Ry 'Abj

rae Ybsh.j - KOIDOULMEHT MPUHUMAEMbIV TAKUM e, Kak U B ycnosum (1.3);
1

MIla )’

(8 pea. 3meHeHua N 2, yTB. NMpukazom MuHcTpos Poccum ot 30.12.2015 N 981/np)

Vsbsh,j - KOIGPULMEHT, NPUHUMAEMBII PaBHBIM 1,0

Yb.sh,lim - KOIGPUUMEHT, NPUHUMAEMBbII paBHbIM 2,0;

_ 5
Hg i = 7 - K0apPUUMEeHT apMMPOBAHMA KOHTAKTHOrO LLBA.

A
(ab3au, BBegeH M3meHeHnem N 2, yt8. Mpunkaszom MuHctposa Poccun ot 30.12.2015 N 981/np)
N.6. PacyeT KOHTaKTHbIX LUBOB Ha COBMECTHOE AEWCTBME CABUTAOLWLMX U PACTATMBAIOLLUX YCUIUIA
NpPou3BOANTCA U3 YCI0BMUA

: N .
Qj,O Nj,O '

roe ycunve Nj70 NPMHUMMaeTCA PaBHbIM NPaBoK YacTu B ycnosusax (M.1) u (U.2), a ycunue Qj,O -

paBHbIM NpaBoi Yactu B ycnosuax (U.3) n (U1.4).
N.7. PacuyeT KOHTAKTHbIX LUBOB Ha C}KaThe NPOM3BOAUTCA U3 YCI0BUA

Nj SRb'A;,j.(l/l.s)

PacyeT apmMMpPOBaHHbIX KOHTAKTHbIX LUBOB Ha CXKaTWe PeKoOMeHAYeTCA NPon3BoAMTL U3 YC/I0BUA
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MN.8. PacyeT KOHTAKTHbIX LUBOB Ha COBMECTHOE AeMNCTBME CABUMaIOLWMUX U CHMUMAIOLWNX YCUIUIA
NPOM3BOANTCA M3 YCIOBUIA:

NJ
non 0S——<0.4
j,0

Qj SQb,j,o"'7/jw'Nj,(l/l.8)

N;
npu O,4<N—<O,6

§,0

Qi <Quj0t0,4-7,, Njy;n9)
(8 pea. U3ameHeHus N 2, yTB. MNprKasom
MwuHcTposa Poccmm o1 30.12.2015 N 981/np)

0,6<—-<1

N .
npwu N'o
is

Qj SQb,j,o"‘7/]W(|\|j,o_Nj),(l/l.10)

rae ycunue Nj,o NPUHUMAETCS paBHbIM NpaBoi 4Yactn ycnosus (U.6) n (U.7), ycunue Qb,j,o -

paBHbIM NpaBoii YacTn B ycnosuax (M.3) u (M.4), koapduument ”jw npuHumaeTca pasHbim 1,0, a ana
0cobbIx cny4yaes, TpebylolMX OMbITHOFO OBOCHOBAHUA - MO AAHHbIM MPAMbIX 3KCMEPUMEHTaNbHbIX
nccneaoBaHUM.

MpunoxeHune K
(cnpaBoyHoe)

YYET KOCBEHHOTO APMWUPOBAHMA NPU PACYETE
BHELIEHTPEHHO CXATbIX 3/IEMEHTOB HA OCHOBE
HENMHEMHOW AE®OPMALIMOHHOW MOJENU

K.1. PacyeTt BHELEHTPEHHO CXKaTbIX CTEPXKHEBbIX 3/1EMEHTOB M3 TAMKENOr0 UAN MENKO3EPHUCTOro
6eToHa C KOCBEHHbIM apMWPOBAaHMEM Ha OCHOBE HeJIMHelHOW AedopmMauMOHHOW moadenn cnepyer
NpPoOM3BOANTb COrnacHo ykasaHui 8.1.20 - 8.1.30 n 4ONOAHUTENbHbIX YKa3aHui K.2 - K.4.

K.2. "ecTKOCTHble XapaKTEPUCTUKN Dij (i,j-1, 2, 3) BypaBHeHunax (8.39) - (8.41) gna onpeaeneHuns
aedopmaumii 6eToHa U apmMaTypbl B HOPMaJIbHOM CEYEHUN INEMEHTOB C KOCBEHHbIM apMUPOBAHMEM
cnepyet onpenenaTb no Gopmynam:

Dy =D A Zoa By Vo + 2L A Z3y By Vg + D Ay Ziy By iy, ; (K1)
i J ‘ o



D, :Z'Abi 'Zt?yi By Vi +Z'A%j 'Zszyj'Esj Vg +Zk:'abk 'szyk "By -V : (K.2)
| ] ’ .
D12 :Z'Abi 'bei 'Zbyi ’ Eb Vi +Z'°%j 'stj 'Zsyj ) Esj 'Vsj +Z'Abk 'bek 'Zbyk 'Eb “Vix : (K.3)
i j k 7 A\
D13 :ZA)i 'bei'Eb'Vbi +Z'A%j 'stj 'Esj 'Vsj +Z’Abk 'bek'Eb “Vik . (K.4)
i j k 2 A\

D,; = Z'Abu 'Zbyi By -y +Z &j 'Zsyj : Esj Vi +Z'Abk 'Zbyk By Vi ; (K.5)
i i k

(8 pea. U3ameHeHus N 2, yTB. NprKasom
MwuHcTposa Poccmm o1 30.12.2015 N 981/np)

D;; :Z'Abi'Eb'Vbi +Z'A%j'ESj Vs +Z'Abk'Eb'ka (K.6)
i ] ‘ o

roe:
'Abk, bek, Zbyk - naowanb, KOOpAMHaTbl UeHTpa TaecTu k-ro cxKartoro yyactka 6etoHa ¢
KOCBEHHbIM apMMUPOBaAHNEM U HAMNPAMKEHNE HA YPOBHE ero LeHTpa TAMXKeCTH;

Vik - KO3pPULMEHT ynpyrocTn 6eToHa C KOCBEHHbIM apMMpPOBaHMeM K-ro yyacTKa; OCTanbHble
obo3HauyeHua - cm. 8.1.23.

Honyckaetcs B popmynax (K.1) - (K.6) npuHMmaThb A\;i =0,

K.3. 3HauyeHunsa koadpdpuumenta Vok cresyet onpeaenaTs no guarpamme AedpopmmpoBaHmna 6eToHa
C KOCBEHHbIM apMUPOBAHNEM NPU OCEBOM CHKATUMN.

MpU UCNONBL30BAHUM ABYXAMHENHBIX UM TPEXAMHENHBIX AMAarpamMm 3HaueHua KoabduumeHTa Vo
cnepyeT onpenenatb, UCNOb3yA 3aBUCUMOCTH (6.5) - (6.9), B KOTOPbIX BMECTO XapaKTepucTuk 6eToHa Rb
, €bo n b2 cneayet MCNoONb30BaTb XapaKTEPUCTUMKM GETOHa C KOCBEHHbIM apMUpPOBaHMEM Rb,red ,

‘9b0,red n ‘9b2,red
Rb,red = Rb T Hyy - Rs,xy ; (K.7)

Eho,red = €bo + 09 02- Areg ; (K.8)

_ ‘9b0,red
Ehored = b2 , (K.9)
Eho

roe Rs,xy - pacyeTHOe CONPOTMBAEHME apMaTyPbl CETOK KOCBEHHOrO apMMPOBaHUS;

nX-ASX-IXJrny-ASy-Iy
, (K.10
Aef's ( )

Hs xy =

3pecy Ty, Asx, Ix - UNCNO CTepXKHel, naowaab MNOMNepPeyHoro ceyvyeHua U ANIMHA CEeTKU



COOTBETCTBEHHO (MO OCAM KpalHMX CTEPKHEN) B O4HOM HanpaBaeHUu;

ny , Ay, Iy - TO }Ke, B pYrom HanpasaeHuu;

1

»= —0’23+ared ; (K.11)

My Rs,xy

a = %7
red Rb +10 (K.12)

Rs,xy 7] Rb - B Ma.
K.4. Mpu NCNONb30BaHUKN KPUBONMHENHbIX AnarpaMm AedpOopMUPOBaHUA 3HaYeHNA KoapduLmeHTa

Vik cnegyet onpepensatb, ucnonb3ys 3asucumocty (K.2) - (K.8), B KOTOPbIX BMECTO XapaKTepUCTUK 6eToHa
Oh n &, cnepyeT UCNONb30BaTh XapaKTEPUCTUKM BETOHA C KOCBEHHbIM apMUPOBaHNEM Rb,red 1 €bo,red

, a 3HauyeHve napameTpa Yo AnA BOCXOAsALLel BETBM AMarpaMmbl OCEBOrO CKaTuA GeToHa cnenyer
NPUHMMATb PaBHbIM 3HAYEHWNIO, BblYMCAEHHOMY Mo dopmyne

Rb
Vo = RGE

MpunoxeHue N1
(pekomeHnayemoe)

PACYET KOHCTPYKLMI C KOMMNO3UTHOW NOJIMMEPHOW APMATYPOW
(NpunorkeHwne /1 BBeaeHo N3meHeHnem N 1, yTB.
Mpukasom MuHctposa Poccum ot 08.07.2015 N 493/np)

/1.1 O6buwme nonoxeHus

N1.1.1 PekomeHAauUMM MO pacyeTy PacnpoCTPAHAIOTCA Ha KOHCTPYKLMKW, apMMPOBaHHbIe apmaTypoi
KOMMO3UTHOW NONMMEPHOI (aanee no Tekcty - AKM).

N1.1.2 AKIl pekomeHAayeTcs MPUMEHATb ONA apMMPOBAHUA KOHCTPYKLUMWMMI, 3KCNAyaTUPYeMbIX B
YCNOBUAX arpeccCUBHOIO BO34EMNCTBUSA OKPYKAIOLLEN cpeabl.

Ons apMnpoBaHMA KOHCTPYKUMN cneayeT npumeHsatb AKM oTsevyatowyto TpeboBaHusm FOCT
31938-2012 cnhepyowmx BMa0B:

- cTeknokomnosntHyto (ACK);

- 6a3anbToKOMNO3UTHYO (ABK);

- yrnekomnosutHyto (AYK);

- apamugokomnosntHyto (AAK);

- KOMBUHMpoBaHHyto (AKK).

Bug AKIM cnegyeT BbibMpaTb C YY4ETOM YC/AOBMIM 3IKCMAyaTaLUUM KOHCTPYKLMW, XapaKTepa WX
Harpy*KeHMa 1 3KOHOMUYECKMX NoKasaTenen.

/1.2 HopmaTuBHbIE N pacyeTHble XapaKTEPUCTUKN KOMMO3UTHOM NOJIMMEPHOMN apMaTypbl

J/1.2.1 HopmaTnBHOe 3HaYeHUe CONPOTMUBAEHUA pacTAXKeHUo Rin M 3HaYeHne moayna ynpyroctu Es
AKM onpeaensioTt c obecneyeHHocTbio 0,95 no pesysibTaTtam UchbiTaHU 06pa3uoB B cooTBeTcTBUM ¢ FTOCT
31938 (3pecb u ganee bykBeHHble 0603HauYeHUA € MHAeKcom "f" OTHOCATCA K XapaKTepuCTUKam U
napameTpam KOHCTpyKuuii ¢ AKM).



J1.2.2 PacyeTHOe 3Ha4YeHne conpoTuBaeHuns pactaxeHuto Ry AKIMN onpeaenatot no popmyne:

7/f1'Rf,n
9

R; = (n.1)

Vs

rae 7 - KoadduuMeHT HageXHOCTM No MaTepuany, NPUHMMaeEMbIA MPU pacyeTe No nNpeaesbHbIM

COCTOAAHMAM BTOPOW rpynnbl paBHbiM 1,0, a npu pacyeTe No npeae/ibHbIM COCTOAHUAM NepBOM rpynmnbl -
paBHbim 1,5;

Y ¢1 - KOIOOULMEHT, yUnTbIBAIOLLMIA YCAOBUA IKCNNYaTaLMM KOHCTPYKLUMKM ¢ AKI, npuHUMaeMblit no

Tabaunue N.1.



Bupg AKI
Ycnosua akcnayaTaumMm KOHCTPYKLUMK
ACK ABK AYK AAK AKK
BoO BHYTpPEHHMX NOMeLLEeHNAX 0,8 0,9 1,0 0,9 0,9
Ha oTKpbITOM BO3ayxe 0,7 0,8 1,0 0,8 0,8

Tabnunua N.1

N1.2.3 Mpu pacyeTe KOHCTPYKLUMK NO NpesesibHbIM COCTOSHUAM NepBOM rpynnbl Ha AeCTBUE TO/IbKO NOCTOAHHbIX U AJIUTE/IbHbIX HAarpy3oK pacyeTHoe 3HaYeHne

conpoTusneHus pactaxkeHuto AKI cnegyeT onpegensats no popmyne:

rae Ji | - KO3GOUUMEHT CHUNKEHUA CONPOTUBAEHMUA pacTaxkeHuto AKTT npu AnMTeNbHOM AeACTBUM HArpy3Ku, NPUHMMaemblit no Tabavue J1.2.

Ri =711 R (0:2)

Bupg AKI
Bua Harpysku
ACK ABK AYK AAK AKK
KpaTkoBpemeHHasn 1 1 1 1 1
OnutenbHasn 0,3 0,4 0,6 0,4 0,4

Tabnunua N.2



1.2.4 PacyeTHOe 3HauyeHUe npeaesnbHbIX OTHOCUTENbHbIX Aedopmaumii AKI chegyeT NpMHUMATD
paBHbIM

R,
Erue = E (n.3)
f

N1.2.5 PacueTHoe 3HauyeHue conpotmuaneHns AKI cxkaTuio cnegyet NPUHUMATL PaBHbIM HYIO.

J1.2.6 PacueTHoe 3HauyeHue conpoTmusaeHns AKM pacTaxeHUo Npu pacyeTe NPOYHOCTU CeYEeHUN,
HaK/NOHHbIX K MPOAO/IbHOM OCU SN1EeMEHTA, ONPeaenatoT:

- Npw paguyce 3arnba XoMmyToB He meHee 6d:

Rw = 0,004-E¢ <= 0,5-Rs; (/1.4)

- npu paguyce 3arnba xomytoB meHee 6d - nmo gaHHbIM npousBoautens AKI, Ho He Gonee
3Ha4yeHus, BbluncaeHHoro no popmyne (/1.4).

Bo Bcex cny4vasax pacyeTtHoe 3HayeHue Ry, conpoTtusnenma AKI pactaxeHuto cnegyet NpUHMMaTh
He 6onee 300 MNa.

N.2.7 PacueTHble auarpammbl gedopmupoBaHua (coctoAaHus) AKIM, ycTaHaBauBalowMe CBA3b
MeXKAY HaNPAaKEeHUAMU U OTHOCUTENbHbIMM AedOopMauUAMU NPU PaACTANKEHWUKU, cneayeT NPUHUMMATb
JINHEMHbIMMU.

1.3 KoHcTpyKumum 6e3 npegBapuTelbHOro HanpsKeHNs KOMMO3UTHOM NOIMMEPHOW apmaTypbl

PacyeT KOHCTPYKLUMUI MO NpeaeibHbIM COCTOAHUAM NePBOM rpynbl

KoHcynbTaHTlAKOC: NpumeyaHue.
B opuumanbHOM TeKCTe OKYMEHTa, BUAMMO, AOMNyLLeHa oneyaTtKa: NyHKT J/1.3.9 oTcyTcTByerT.

N1.3.1 PacueT KOHCTpyKUMi 6e3 npeaBapuTenbHoro Hanpsaxxenua AKIM no npeaesnbHbIM COCTOAHUAM
nepBoi rpPynmnbl BbINOAHAOT NO YKasaHUAM pasgena 8.1, npu 3TOM B pacyeTHble 3aBUCMMOCTU BMECTO
XapaKTEPUCTUK M NapaMeTPOB CTa/IbHOM apMaTypbl NOACTABAAIOT COOTBETCTBYIOLLME XaPaKTEPUCTUKUN U

z 7 Al =0
napameTpsbl AKI, npMHMMAIOT 3HaUYeHMe NAOLWAAN CeYEHNA PACNONOKEHHON B CxKaTon 30He ARI Ay =

W yYMTbIBAIOT YKasaHuma J1.3.2 - /1.3.9.

N1.3.2 Mpun pacyete NO NPOYHOCTU HOPMAJIbHBIX CEYEHUIN U3rMbaemblx, BHELEHTPEHHO CXKaTbIX,
LEHTPasIbHO M BHELLEHTPEHHO PACTAHYTbIX KOHCTPYKLMIA NO NpesebHbIM YCUANAM:

- 3HayeHWe rPaHWYHOM OTHOCUTENIbHOMN BbICOTbI CXKATOM 30HbI fR, npu KOTOpPOM npegenbHoe
COCTOAHME KOHCTPYKUUM HacTynaeT O4HOBPEMEHHO C AOCTUXKeHMeM B pacTAHyToh AKI HanpaxeHus,
paBHOro pac4eTHOMY CONPOTUBAEHUIO Rf, onpeaenatoT no popmyne

é: X 0]
R™ . > (N.5)
h &
0 1+ f,U't
Epo

roe (M - xapaKTePUCTUKA CKATOW 30Hbl BeTOHa, NPUHMMaeman ANA TAXKenoro 6eToHa Knaccos Ao
B60 BKNtOUMUTENbHO paBHOM 0,8, a Ans TAxKenoro 6eToHa Knaccos B70 - B100 1 Ana menKkosepHUCTOrO,
Jlerkoro 1 syencrtoro 6eToHoB - paBHol 0,7;

E¢ uit - NPeAenbHOe 3HaYeHne OTHOCUTENbHON Aedopmaumn yaamHenua AKI, Bblumcasemoe no
dopmyne (/1.3);
&y, - OTHOCUTENbHbIE AedopMaLMm cxKaToro 6eToHa, NpUHMMaeMmble No yKasaHuam 6.1.20;

- npwm X>§R -ho 3HaYeHMe BbICOTbl C}KATOM 30Hbl CEYEHMA MPU ONpedeneHUn NpesenbHoro



nsrnbarowero MomeHTa My A5 M3rMOAEMbIX KOHCTPYKLMIA NPAMOYrO/bHOTO CEYEHUS BbIYUCAAIOT NO
dopmyne:

2
X:\/(O,S,ufafzho) +u.a,0h —0,5u.a.,h,, (n.6)

roe

A= B =
b2 Eh2

As - niowaab ceyeHua AKI, pacnosioKeHHOM B pacTAHYTOM 30HE CeYEHMUS.
PacyeT no NpoYHOCTM N3rMbaemblx KOHCTPYKLMA TaBPOBOIO MU/ ABYTaBPOBOIro CEYEHM C NOJIKOM

B CXaToit 30He npn X > & h0 NPOM3BOAAT Ha OCHOBE AedOPMALLMOHHON MoAenn No yKasaHuam 8.1.20

- 8.1.30 c yueTtom J1.3.3.
N.3.3 Mpu pacyeTe N0 MNPOYHOCTM HOPMaA/bHbIX CEYEHUM KOHCTPYKLUMA HA OCHOBe

AedbopmaLMOHHON Mogenu:
!
- B paCYeTHbIX 3aBUCUMOCTAX NMPUHUMAIOT Af =0 nvp=1;

’

- pacyeT No NPOYHOCTM NPOU3BOAAT U3 ycNoBUA (8.37) M 4ONOAHUTENLHOTO YCOBUA:

gf,max < gf,ult’ (ﬂ7)

roe E¢ . - OTHOCMTENbHAA Aedopmauna Hanbonee pacTaHyToro ctepskHA AKM B HOpmasbHOM
CeYEHUMN KOHCTPYKLUUK OT AENCTBUA BHELIHEN HAarpy3Ku;
E¢ uit - NPeAenbHOe 3HaYeHne OTHOCUTeNbHON Aedopmaumn yaamHenua AKI, Bblumcasemoe no

dopmyne (N1.3).

PacueT KOHCTPYKLMIA N0 NpeaebHbIM COCTOAHMUAM BTOPOM rpynbl

11.3.4 PacyeT KOHCTPYKLMI N0 NpeaenbHbIM COCTOAHUAM BTOPOM rpynnbl, BKAOYAIOLWMIA pacyeTbl No
06pa3oBaHMIo, PACKPbITUIO TPeWMH 1 No gedopmaumam, NPOU3BOAAT NO YKasaHWAM pasgena 8.2, npu
3TOM B pacyeTHble 3aBUCUMOCTM BMECTO XapaKTEPUCTMK M NapaMeTPOB CTa/IbHOM apMaTypbl NOACTaBAAOT
COOTBETCTBYIOWME XAPAKTEPUCTUKM M napameTpbl AKM, NPUHUMAIOT 3HayeHWe NAoWaAM CeyeHus

o o !
pPacnosioXXeHHOM B cxKaTon 30He AKI1 Af =0wu YYNTbIBAKOT yYKasaHuA /1.3.4, /1.3.5.

Hymepauma NyHKTOB AaHa B COOTBETCTBUM C OPULMANbHBIM TEKCTOM AOKYMEHTA.

N1.3.4 Npu pacyeTe No PacKkpbITUIO TPELLUH 3HAYEHUE acrc,ult B YCN0BUK (8.118) npuHMMaLOT He bonee:

0,7 MM - NpU HENPOAOMKUTENbHOM PACKPbLITUN TPELLMH B HOPMAJIbHbIX YCAOBUAX IKCNAyaTaLmUu
KOHCTPYKLMM (3KCnayaTauma B 3aKPbITbIX MOMELLEHWUSAX);

0,5 MM - npuv NPOAOMKUTENbHOM PACKPbLITUM TPELLMH, a TaKXe Npu HEenpoAoNXKUTENbHOM
PaCKPbLITUN TPELLMH NPU IKCMAYaTALUN KOHCTPYKLMU B CPEAE C NOBbILEHHOM BAAXKHOCTbIO (3KCNAyaTaumn
Ha OTKPbITOM BO34YXE MU B FPYHTE) U B arpeccMBHOM cpese.

N.3.5 Mpu pacyete WMUPUHbLI PACKPbITUA HOPManbHbIX TpewuH B dopmyne (8.128) 3HauyeHue

KoaddpuumeHTa @, , yuntbiBatolero npoduab npogoabHon AKI, NPUHUMAIOT paBHbIM:

0,7 - Ana apmaTypbl Nnepuoamyeckoro npoduns;
1,2 - pnAa rnagKoi apmaTypbl.
J1.4 KoHCTpYKLUMK C NpeaBapuUTenbHO HanpsxeHHol AKI

KoHcynbTaHTIAIOC: NpumeyaHue.
B odnumanbHOM TeKCTe AOKYMEHTa, BUAMMO, AONyLLeHa oneyaTka: NyHKT J1.4.12 oTcyTcTBYeT.




N1.4.1 PacuyeT KOHCTPYKUMI C npenBapuTenbHo HanpsxeHHoi AKI BbINOAHAIOT MO yKa3aHUAM
pasgena 9, npu atom B GOPMy/bl BMECTO XapaKTEPUCTUK W MapamMeTpoB CTa/lIbHOM apmaTypbl
NOACTaBNAIOT COOTBETCTBYIOLME XapaKTepUCTUKM U napameTtpbl AKIl, B pacyeTHbIX 3aBUCUMOCTAX

NPUHUMAIOT A; =0wu YYUTbIBALOT YKa3aHuA J/1.4.2 - J1.4.12.

J1.4.2 NpepBaputenbHble HanpaxeHna AKII O, NPUHMUMAIOT He bonee:

0,5Rm - ana AAK;

0,65Rm - ana AYK;

0,45Rs, - ana ACK u ABK.

N.4.3 MoTepu OT penakcaumm HanpaxeHnn AKM AO'f'D1 onpeaensoT no Gpopmysiam:

ana ACK, ABK n AAK:
Aoy, =020, (n.8)
ana AYK:

Aafpl = O,lSafp. (N.9)

B dopmynax (/1.8) - (/1.9) sHaueHne O ¢, npuHMmaioT 6e3 yueta noteps.

Mpwn HanMunKM Gonee TOYHbIX AaHHbIX O penakcaummn AKI gonyckaeTca NPUHMMATDL MHble 3HAYeHUA
noTepb OT penakcauuu.

Ana AKK 3HaueHna O, Aafpl NPUHMMAIOT NO AAHHbIM NMPON3BOANTENSA.

N.4.4 MaKcMmanbHOe 3HayeHue TemnepaTypbl NPW MPONapMBaHUKM KOHCTPYKLUMU He [OOKHO
NpeBbIWaTh 3HAYEHUA TeEMNepPaTypbl CTEKN0BAHUA NOAMMEPHOM MmaTpuLbl AKIM.

N.4.5 MpeaBapuTenbHble Hanpsa»KeHus B 6eToHe Oy He AO/IKHbI NPeBbILaTh:

- NpU nepegaye ycuava npenBapuTesbHOro obxkatua Py, onpeaensemoro ¢ y4etom nepsbix
notepb, - BeAndunHbl 0,6Rpp;

- B 3KCNJyaTaUMOHHOM CcTaguuM nNpu  AEUCTBUM yCUAMA NpeaBapuTesnibHoro obxkatma P,
onpeaensiemoro ¢ y4eTom NoJiHbIX NOTEPb, U HOPMATUBHOW ANNTENbHOM Harpy3ku - 0,45R,,;

- B 3KCNJyaTaUMOHHOM CcTaguuM nNpu  OEUCTBUM YCUAMA NpeaBapuTesibHOro obxKatua Py,
onpeaensemoro ¢ y4eTom NoJiHbIX NOTEPb, M NOJIHON HOPMATUBHOM Harpy3ku - 0,6Rp.

N.4.6 [OnvHy 30HbI Nepegayy nNpenBapuUTeNbHOTO HanpsakeHua Ha 6etoH ana AKM 6es
[ONONHUTENbHbIX AHKEPYIOLLMX YCTPOMCTB onpeaenatoT no popmyne

|- o A
0,an 9 (ﬂlO)

Rbond Yy

roe O ¢ - npeaBapuTenbHoOe HanpaxKeHue B HanpAaraemoi AKI ¢ yueTom nepsbix NOTEPD;
fp

Roond - COMPOTMBAEHUE cLenneHns Hanpsaraemoi AKM c 6eToHOM, OoTBeyalollee nepesaToyHomn
NPOYHOCTN BETOHA M onpeseNaemMoe COrlacHO yKasaHuam, J1.5.6.

N.4.7 PacyeT NO NPOYHOCTU HOPMANbHbIX CEYEHWUI MO NPeaenbHbIM YCUAMAM MNPOU3BOAAT MO
yKasaHuam 9.2 1 ¢ yyetom ykasaHui /1.3.1 - 1.3.3, /1.4.8 - /1.4.10. Npu atom B Ppopmynax o603HayeHuA
naowagen ceveHnn As cnefyet OTHOCUTD KaK K Hanpsaraemom, Tak U K HeHanparaemoli AKIM.

N.4.8 3HayeHna oTHocutenbHol gedopmauun £ AKIl, pacnono>keHHoW B pacTAHYTON 30He Mpu

BblHUCNEHNN 3HAYEHUA FpaHMHHOVI BbICOTbI CXKaToM 30HbI 6eToHa §R onpeaenAaroT no cboplv\yne



& =——, (N.11)

roge O-fp - npeasaputTenbHOE HanpAXeHue B AKIN ¢ y4yeTom BCeX noTepb, NMPUHMMaeMoe npu

3HayYeHun koadpduumneHTa V¢, = 0,9.

N.4.9 MNpu pacyeTe anemeHTa B CTaAuM NpeaBapuTebHOro o6xKatuna ycuave B Hanpsraemoit AKI
BBOAMTCA B pacyeT KaK BHELHASA NPOA0AbHAsA CUNA, paBHas

N, =0 Ay, (1.12)

roe As - NJoWaab ceveHna Hanparaemon AKTI;
O 1, - NpeABapuTe/NIbHbIE HaNPAXKEHUA C y4eTOM NepBbiX NOTEPb 1 KoapdmumneHTa Vip = 1,1 .

N.4.10 PacyeT no MNPOYHOCTU HOPMaJIbHbIX CEYEHUA Ha OcHoBe AedOopMaLMOHHON MOAENU
NpPoBOAAT MO yKasaHmam 9.2.13 - 9.2.15 c yyetom /1.3.3.
PacueTt npeaBapuTeIbHO HaNPAKEHHbIX KOHCTPYKLMIM NO NpeaeibHbIM COCTOSHUAM BTOPOW rpynnbl

KoHcynbTaHTlAOC: NpumeyaHue.
B odpmumanbHOM TEKCTE AOKYMEHTa, BUAMMO, A0NYLLEeHa onedaTka: NyHKT J1.3.9 oTcyTcTBYeT.

N1.4.11 PacyeT npeaBapuTeNbHO HAMNPAXKEHHbIX KOHCTPYKLMI NO NpeaenbHbIM COCTOAHUAM BTOPOWA
rpynnbl, BKAOYAKOWMIA pacyeTbl N0 06pa3oBaHMIo, PACKPbITUIO TPELMH M No AedopmaLmsam, NPOU3BOAAT
no ykasaHuam 9.3 1 c yyetom J1.3.9, Npu 3TOM B pacyeTHble 3aBMCMMOCTU BMECTO XapaKTEPUCTUK U
napameTpOB CTa/IbHOM apMaTypbl NOACTABAAIOT COOTBETCTBYOLME XapPaKTEPUCTUKN M napameTpbl AKI n

!
NMPUHUMAIOT Af = O .

1.5 KOHCTPYKTMBHbIE TpeboBaHUSA

TpeboBaHMA K reoMeTPUYECKMM pazmepam

N1.5.1 TeomeTpuyeckne pasmepbl KOHCTPYKumi ¢ AKIl gonxHbl oTBeYaTb TpeboBaHUAM,
yCTaHoBAEHHbIm B 10.2.

TpeboBaHMA K apPMUPOBAHUID

N1.5.2 ApmunpoBaHue KoHcTpyKunii AKIM gonkHo oTBevaTtb TpeboBaHUAM, yCTaHOBAEHHbIM B 10.3 1
yKasaHumam J1.5.3 - J1.5.7.

N1.5.3 MuHMManbHble 3HayeHUA ToAWMHbl cnos 6etoHa AKI, ycTaHaBAMBaemol MO pacyeTy,
cnegyet NPUHUMATb PaBHbIMU:

25 MM - Npn aKCNAyaTaLmMmn KOHCTPYKLMK B 3aKPbITbIX NOMELLLEHUAX;

35 MM - NpKW 3KCNAyaTauun KOHCTPYKUMKM Ha OTKPLITOM BO3Z4yxe M B rpyHTe (Npu OTCYTCTBUM
AONONHUTENbHbIX 3aLUUTHBIX MEPOMNPUATUIA).

Bo Bcex cayyanx TONLMHY 3aWUTHOIO cnos 6eToHa cneayeTt NPMHMMATL He MeHee anameTpa AKI.

N1.5.4 Nnowaab cevyeHNa NpoaobHOM pacTaHyToM AKI B npoLeHTax oT naowaan cedeHma 6eToHa,
paBHOM NPOM3BEAEHUIO LWMPUHBI MPAMOYroJbHOIO cevyeHua Anbo WKUPUHbLI pebpa TaBpoBOro

As

b-h,

— 0
(aByTaBpoBOro) ceyeHma Ha pabouyto BbICOTY ceueHun, Ay = 100% cneayet npunumats He

MeHee, YeMm:
0,13% - B M3rnbaembix, BHEL,EHTPEHHO PACTAHYTbIX 9/1EMEHTAX U BHELLEHTPEHHO CXKaTbIX 3/1eMEHTaX

0 . o
npu rMB6KOCTH T <17 (BnA NPAMOYro/ibHbIX cevyeHui F <5 );

I
2 >87 (&ns npamoyronbHbIX

0,33% - BO BHELEHTPEHHO CXaTbIX 3/1EMEHTax MpuU MMOKOCTU —
|



>25);

’

cevyeHun

0 |o_

ANA MPOMENYTOUHbIX 3HAYeHU TMOKOCTM 3/1eMeHTOB 3HayeHWe LI OnpeAenalT Mo
NHTEPNONALMUMN.

J1.5.5 B AMHENHbIX KOHCTPYKUMAX WM MNAMTAX C BbICOTOM nonepeyHoro cedeHusa h > 150 mm
HanboNbLIee PACcCTOAHME MEXKAY OCAMM CTeprKHel NnpoaonbHoi AKIM faonxHbl 6biTb He 6onee 1,5h 1 300
MM,

N1.5.6 basoBylo (OCHOBHYIO) AJIMHY aHKEPOBKW, Heobxogumylo ans nepegauyn ycunusa B AKM ¢
NONHbIM PacYeTHbIM 3HaYeHMEM CONPOTMBAEHUA Rs Ha 6eToH, onpeaensatoT no popmyne

Rf -Af
lo.an =m0 (113)
pond " f

rae 3HaveHue Rpond BbIUMCAAOT NO Gopmyne (10.2), npuHMMasn B Heli 3HaYeHUA KO3GPULMEHTOB 77,
n 17, pasuoimn: 77, =1,5; n, =1.

Ona AKMN neprogunyeckoro npoduns, UMetoLLel NOKa3aTeNun CLuenieHns ¢ 6ETOHOM He HUXKE, Yem
CTafbHaA apmaTypa, 3HadeHue KosdpoduuMeHTa 7], [ONycKaeTca MNPUHMMATb B COOTBETCTBMM C

yKasaHuamm 10.3.24 gna ctafibHOM apmaTypbl.
N1.5.7 Tpebyemyto pacyeTHyto ANMHY aHKepoBKK AKI onpeaenstoT no dopmyne

Af Jcal

Ian = IO,an ’ A ’ (fl.14)
f ef

rae loan - 6a30Bas ANMHaA aHKePOBKM, onpegensemas no popmyne (/1.13);
At cal - NOWAAL NONepeyHoro ceyeHunn AKI, Tpebyemas no pacuery;

O603HayYeHMe faHO B COOTBETCTBUM C ODULIMANbHBIM TEKCTOM LOKYMEHTA.

At cal - NNOWAAb NonepeyHoro cedeHns AKIM pakTMyeckn ycTaHOBAEHHaS.
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