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BBepgeHune

Hacrosilmii ceoa npasun paspabortaH ¢ yueTom obs3aTenbHbIX TPEOOBAHUI, YCTAHOBMEHHLIX B dheae-
panbHbIX 3aKoHax oT 27 aekabps 2002 r. Ne 184-d3 «O TexHW4eckoM perynuposaHumny, ot 30 gekabps 2009 r.
Ne 384-d3 «TexHuueckuit pernameHT 0 6€30MacHOCTU 34aHUI U COOPYXKEHUIN», U COOEMKUT TpeboBaHUsa K
pacueTy U NPOEKTUPOBAHUIO GETOHHBIX U KeNe300EeTOHHbIX KOHCTPYKLMIA MPOMbILLMEHHbIX U FPaXAaHCKMX 3a-
HUW N COOPYXEHUN.

Csog npasun paspabotaH astopckuMm konnektusom AO «HWUU «CrtpoutenbctBo» — HUWXKB
um. A.A. FBo3zeBa (pykoBoauTenb paboTel — A-p TexH. Hayk T.A. Myxameduee; A-pa TexH. Hayk [A.C. 3anecos|,
A.U. 3ee300e6, E.A. Yucmskos, kaHp. TexH. Hayk C.A. 3eHuH) npu ydyactun PAACH (a-pa TexH. Hayk B.M. BoH-
daperko, H.U. Kapneuxko, B.U. Tpasyw) u OAO «L|HAUnpom3gaHui» (a-pa TexH. Hayk O.H. Kodbiw,

H.H. Tpekun, wix.[U.K. HukumuH).
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c B O nePABMUWIN

BETOHHbIE U XKENE3OBETOHHbLIE KOHCTPYKLINA
OCHOBHbIe NOJIOXKEeHUA

Concrete and reinforced concrete structures.
General provisions

Darta BBegeHus — 2019—06—20

1 O6nacTtb NnpumeHeHuUA

1.1 Hacrosiwuit cBoa npaBun pacnpocTPaHAETCsl Ha NMPOEKTUPOBaHUE GETOHHLIX U XKENe300ETOHHbIX
KOHCTPYKLMIA 34aHUI U COOPYXEHUI Pa3fMYHOro HagHa4YeHus, aKCnnyaTupyemblx B KNMMaTUYECKUX YCIOBUAX
Poccuiickoin ®eaepauyun (Npu cuctemaruyeckom Bo3aencTBMm Temneparyp He Bbiwe 50 °C 1 He HuXe MUHYC
70 °C), B cpeae € HearpeCcCuBHOMN CTENEHbIO BO34ENCTBMUS.

1.2 CBoAa npaBun ycTaHaBNMBaET TPeGOBaHNA K MPOEKTUPOBAHMIO BETOHHBIX U ene300ETOHHbLIX KOH-
CTPYKLMIA, N3rOTOBNSIEMBIX U3 TSHXKESOr0, MENKO3EPHUCTOrO, IEFKOro, AYEUCTOrO U HanpsraioLero 6eTOHOB.

1.3 TpeGoBaHuA HaCTOSLLEro CBOAA NMPaBWUM HE PacnpOCTPAHAIOTCA HA MPOEKTUPOBAHUE cTanexene-
300€TOHHBIX KOHCTPYKLMA, (PUBPOBETOHHBLIX KOHCTPYKLUMIA, COOPHO-MOHOMUTHBLIX KOHCTPYKLUMIA, BETOHHBLIX K
Kene3obeTOHHbIX KOHCTPYKLUUIA MAPOTEXHUYECKUX COOPY>KEHUN, MOCTOB, MOKPLITMIA aBTOMOOMITbHBIX AOPOT
1 aspoApOMOB U APYrMX CrieunarnbHbIX COOPYXKEHUI, a TaKkKe HA KOHCTPYKUMU, U3rOTOBNSIEMbIE U3 GETOHOB
cpeaHeit NNOTHOCTLIO MeHee 500 n Gonee 2500 kr/M3, 6eTOHONONMMEPOB 1 NONUMEPBETOHOB, GETOHOB Ha U3-
BECTKOBBIX, LUMAKOBbLIX M CMELLIAHHbIX BSHKYLLMX (KPOME NPUMEHEHUSI X B IMEUCTOM OETOHE), Ha TMNCOBOM U
cneumnanbHbIX BSXKYLLMX, OETOHOB Ha CneumanbHbIX U OPraHMYeCKMX 3anornHUTensx, 6eToHa KpynHONOpMCTON
CTPYKTYpbI. MPOEKTUPOBaHKUE NEPEYUCNEHHBIX BbILLE KOHCTPYKLUWIA BbIMOIHSAIOT N0 COOTBETCTBYIOLLIMM HOPMa-
TUBHBLIM JOKYMEHTaM.

2 HopMaTuBHbIE CCbITKU

B HacTOALLUEM CBOAE NpaBuA UCTONb30BaHbI CCbIMKU HA CREAYIOLLUE HOPMATUBHBLIE JOKYMEHTbI:

FOCT 1050—2013 MeTtannonpoaykums n3 HenerMpoBaHHbIX KOHCTPYKLUMOHHbIX KAYECTBEHHbIX U Crieuu-
anbHbIX ctanei. ObLme TexHU4Yeckne ycnoeus

FOCT 18105—2010 BeToHbl. MNpaBuna KOHTPONA M OLIEHKN NPOYHOCTM

FOCT 24705—2004 Pe3bba meTpuyeckasi. OCHOBHbIE pa3Mepbl

FOCT 2590—2006 MNpokaT CopPTOBOI CTanbHOW ropsyeKkaTaHblin Kpyrmbii. COpTaMeHT

FOCT 27751—2014 Hape>XHOCTb CTPOUTENbHbLIX KOHCTPYKLUIA U OCHOBAHWI. OCHOBHbLIE NOMOXEHUSA

FOCT 380—2005 Ctanb yrnepoaucTasi 00bIKHOBEHHOrO kayectsa. Mapku

FOCT 535—2005 Mpokat copTOoBON U (DACOHHLIA U3 CTanu yrnepoaucTol OObLIKHOBEHHOTO KauyecTBa.
O06Lwme TexHUYecKkue ycnoeus

FOCT 7473—2010 CMecu 6eTOoHHbIE. TeXHMYecKkue ycnosmus

FOCT 7566—94 Metannonpogykuus. NMpuemka, MapkupoBKa, ynakoBka, TPAHCNOPTUPOBaHWE U XpaHEHUe

FOCT 8267—93 LLie6eHb 1 rpaBuit U3 NNOTHLIX TOPHBLIX NOPOA AN CTPOUTENbHLIX paBGoT. TexHuveckne
yCIoBuA

FOCT 8731—74 Tpy6bl cTanbHble 6ecloBHble ropsiueiechopMupoBaHHbie. TexHuyeckne TpeboBaHus

FOCT 8732—78 Tpy6bl cTanbHbie 6ecLioBHble ropsiyeiechopMupoBaHHbie. CopTaMeHT

FOCT 8736—2014 MNecok AnsA CTpouTenbHbIX paboT. TexHU4YecKue ycroBusi

M3paHue ocpuuymansbHoe



CI 63.13330.2018

[OCT 8829—94 N3penua ctpoutenbHbie ene3obeToHHbIe U GETOHHbIE 3aBOACKOro U3rotoeneHus. Me-
TOAbl UCTNLITAHWIA HarpyxeHneM. MpaBuna oLeHKn NPOYHOCTU, XKECTKOCTU U TPELLUMHOCTOMKOCTH

[OCT 10060—2012 BeToHbl. MeToabl onpeaeneHns Mopo3oCTonkocTu. OCHOBHbIE TpeboBaHUA

MOCT 10180—2012 BetoHbl. MeToabl onpegeneHns NPoYHOCTU NO KOHTPONbHLIM 06pasuam

[OCT 10181—2014 Cmecu 6eToHHbIE. MeTOAbl UCMbITAHUSA

FOCT 10922—2012 ApmMaTypHble 1 3aKnajHble U3enus, X CBapHble, BA3AHbIE U MEXaHUYECKUE CO-
€OUHEHNS AN XKene300E€TOHHBIX KOHCTPYKUM. ObLUme TEXHUYECKME YCIOBUA

MOCT 12730.0—78 BetoHbl. O6Lume TpeGoBaHUs K METOAaM OnpeaerneHns NNoTHOCTH, BNAaXHOCTK, BO-
OONOrNOLLEHNSA, MOPUCTOCTH U BOAOHENPOHULLAEMOCTU

[OCT 12730.1—78 BeToHbl. MeToa onpeaeneHns nnOTHOCTU

FOCT 12730.5—84 BetoHbl. MeToabl onpeaeneHns BO4OHENPOHULIAeMOCTH

FOCT 13015—2012 U3penus >xene3o00eTOHHbIE U OETOHHBIE ANA CTPOUTENLCTBA. O6LIME TEXHUYECKNE
TpebosaHus. MNMpasuna NnpuemMKn, MapkMpoBKKU, TPAHCTOPTUPOBAHMA U XPaHEHUSA

[OCT 14098—2014 CoeanHeHnA cBapHble apMaTypbl U 3aknagHbIX U3Oenuin Xene3o0b6eTOHHbIX KOH-
CTPYKUMIA. TUNbI, KOHCTPYKLMA U pasMepbl

[OCT 17624—2012 BeToHbI. YNbTPa3ByKOBOW METOA OnpeaeneHusa NpoYHOCTU

FOCT 22690—2015 BeToHbl. OnpeaeneHne NpoYHOCTU MEXaHUYECKUMU METOAAMMU Hepa3pyLLAIOLLEro
KOHTpOnS

MOCT 23732—2011 Boga ans 6eTOHOB U pacTBOPOB. TEXHUYECKNE YCNOBUS

MOCT 23858—79 CoeanHEHUs1 CBAPHbIE CThIKOBbLIE Y TABPOBbLIE apMaTypbl Xene306eTOHHbIX KOHCTPYK-
Luii. YNsTpasByKOBble METOAbI KOHTPOMA KayecTsa. [pasuna npuemMku

MOCT 24211—2008 [obaeku ansa 6eToHoB. O6Lme TexHu4eckue TpeboeaHus

[OCT 25781—83 ®opmMbl CTanbHbIE ANS U3TOTOBNEHUS Xene306eTOHHbIX U3aenuin. TexHu4eckue ycnoeus

[OCT 26633—2012 BeToHbI TSXKESble U MENKO3ePHUCTbIE. TEXHUYECKUE YCNOBUA

[OCT 27005—2014 BeToHbI nerkue n syenctole. MNpaBuna KOHTPONSA cpeaHen NNOTHOCTU

[OCT 27006—86 BbetoHbl. Mpasuna noabopa cocraBos

[OCT 28570—90 BetoHbl. MeToabl onpeaeneHnst NPOYHOCTU No obpasuam, 0TOOpaHHbLIM U3 KOHCTPYKUUA

MOCT 31108—2016 LiemeHTbl 00LecTpouTenbHble. TeXHU4YECKUe yCnoBus

FOCT 33530—2015 NHCTPYMEHT MOHTAaXKHbIA ANSA HOPMUPOBAHHOW 3aTsHKKM pe3bOOBbIX COEAUHEHUIA.
Kntoun momeHTHble. OBLue TeEXHUYECKUE YCroBua

[OCT 34028—2016 lMpokaTt apMaTypHbIi ANA »ene3obeToHHbIX KOHCTPYKLUMA. TeXHMYECKUe ycrnoBus

FOCT 34329—2017 Onany6ka. O6wme TeEXHUHECKUEe yCroBuUs

FOCT P 52086—2003 Onany6ka. TepMuHbI U onpeaeneHuns

CIM 2.13130.2012 Cucrembl NPOTUBONOXKAPHON 3aLLmMThl. OBecneyeHne OrHeCToMKOCTM 0OBLEKTOB 3aLLUUTDI

CM 14.13330.2014 «CHuM 1I-7—81* CTpouTenbCTBO B CEMCMUYECKUX palioHax» (C uameHeHnem Ne 1)

Cl116.13330.2017 «CHuI 1I-23—81* CTtanbHble KOHCTPYKLMUU»

CIM 20.13330.2016 «CHwuI1 2.01.07—85* Harpy3ku n BO3aeNCTBUA»

CIN 22.13330.2016 «CHwul1 2.02.01—83* OCHOBaHUs1 3gaHUI U COOPYXKEHUN»

CIM 28.13330.2017 «CHuIM 2.03.11—85 3awuTa crpouTenbHbIX KOHCTPYKLMI OT KOPPO3Uny»

CI148.13330.2011 «CHwuIM 12-01—2004 Opranunsauus crpoutenscrea» (C nameHeHnem Ne 1)

CIM 50.13330.2012 «CHulM 23-02—2003 TennoBas 3awura 3aaHui»

CIl 70.13330.2012 «CHwuIM 3.03.01—87 Hecywme u orpaxaalolime KOHCTPYKUMMY (C UBMEHEHUSIMU
Ne 1, 3)

CIM 130.13330.2011 «CHuIM 3.09.01—385 Mpon3BoacTBO COOPHbIX EeNe306ETOHHbIX KOHCTPYKLIUIA U U3-
aenumy

CIM 131.13330.2012 «CHwuIM 23-01—99* CtpoutenbHas knumaronorusy» (C uameHeHussimu Ne 1, 2)

CIM 295.1325800.2017 KoHCTpykuun GETOHHbIE, apMUPOBAHHbIE NMONMMMEPHOW KOMMO3UTHON apmary-
pon. MNMpasuna NpoekTUpoBaHUs

MpuMeyaHue — lNpu NONb3OBAHUU HACTOALUMM CBOAOM NpaBUn Lienecoobpa3Ho NpoBEPUTL AelCTBUE CCbl-
TIOYHBIX JOKYMEHTOB B MH(POPMaLMOHHOI cucTeMe 06LLero nonb3oBaHUA — Ha oduLmMarbHOM caifTe defieparnbHoro op-
raHa UCTONHUTENBHOMN BriacTu B cchepe CTaHZapTU3aUuu B ceTu MHTEPHET Unu Nno eXeroAHoMy MHGOPMaLMOHHOMY Yka-
3atento «HauuoHanbHble cTaHAaapThI», KOTOPbIA oNyBNUKoBaH No COCTOSHUIO Ha 1 SiHBapsi TEKYLLero roga, U no Beinyckam
eXeMeCs4HOro MHOPMaLMOHHOTO yka3saTens «HauuoHanbHble cCTaHAapThi» 3a TeKyLWii roa. Ecnn 3aMeHeH cChiNoYHbIN
JOKYMEHT, Ha KOTOpLI JaHa HelaTUPOBaHHas! CCbINKa, TO PEKOMEHAYETCA UCMONb3oBaTh AEACTBYIOLLYIO BEPCUIO 3TOMO
[OKYMEHTa C YY4ETOM BCEX BHECEHHbLIX B [JaHHYI0 BEPCUIO M3MeHEeHWIA. Ecnn 3aMeHeH CCbINOoYHbIA JOKYMEHT, Ha KOTOopblit
JAaHa AaTupoBaHHas CChblfka, TO PEeKOMEHAYETCS1 UCMNOMNb30BaTh BEPCUIO STOTO JOKYMEHTA C yKa3aHHbIM BhILLE FOA0M YT-
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BepXAeHUA (NPUHATMA). ECnn nocne yTBepXeHNs HAcTOSILLLEro CBoAa Npasus B CCbINTOYHBINA JOKYMEHT, Ha KOTOPLIN faHa
AaTUpoBaHHasA CCbINKa, BHECEHO U3MEHEHWe, 3aTparuBatollee NofioKeHUe, Ha KOTOpOe AaHa CCbifKa, TO 3TO NOMOXeHWe
peKoMeHAYeTCA NPUMEHATL 6e3 yYeTa AaHHOTO M3MEHEHUs1. ECru CChINOYHbI AOKYMEHT OTMeHeH 6e3 3aMeHbl, To Noso-
XXeHUe, B KOTOPOM JlaHa CCbiflka Ha Hero, peKOMeHAYeTCs NPUMEHSITL B YacTy, He 3aTparusalowen aTy cehinky. CeegeHus
0 JelcTBUU CBOAOB NpaBuUN UenecoobpasHo NpoBepuTh B defepanbHoM WHOPMALMOHHOM (POHAE CTaHAAPTOB.

3 TepmuHbI M onpeaeneHus

B HacTosiLemM cBoae npaBui NPMMEHSIIOTCS CREAYIOLLIME TEPMUHBI C COOTBETCTBYIOLLIMMU ONpeaeneHUAMMU:

3.1 ankepoBka apMatypbl: ObecnedeHue BOCNpUsITUS apMaTypon AeUCTBYIOWMX HA HEE YCUNUI ny-
TEeM 3aBeIEHUS €€ HA ONPEeAENeHHYI0 ANUHY 3a PaCHETHOE CeYeHUe UNK YCTPOMCTBA Ha KOHLUAX cneuuanbHbiX
aHKepoB.

3.2 apMmaTtypa KOHCTpYKTUBHafA: Apmarypa, yctaHaBnueaemasa 6e3 pacqetra u3 KOHCTPYKTUBHBLIX CO-
obparkeHUM.

3.3 apmatypa npeaBapuTenbHO HanpsbkeHHasa: ApMartypa, nonyyaluwas HadanbHble (npeasapu-
TerbHbIE) HANPSDKEHNA B MPOLIECCE U3TOTOBEHUS KOHCTPYKLIMIA 0 NPUNOXEHUSA BHELWHUX Harpy3oK B CTaauu
aKCnnyarTaumm.

3.4 apmartypa pabouas: ApMmarypa, ycraHaBnMBaemMas no pacyery.

3.5 3amuTHLIA cnon 6eToHa: Cnoi 6eToHa OT rpaHu aneMeHTa 40 Onuwkanwen NOBEPXHOCTU apMa-
TYPHOTO CTEPXKHS.

3.6 KOHCTPYKUMM GeTOHHbIe: KOHCTPYKUUM, BbIMONHEHHbIE U3 6eToHa 6e3 apMaTypbl unu ¢ apmary-
PO, yCTAHABMMBAEMON MO KOHCTPYKTUBHLIM COODPAXEHUAM U HE YYUTBLIBAEMON B pacyeTe; pacyeTHble YCu-
nus OT BCEX BO3AEHCTBUI B OETOHHBIX KOHCTPYKLMAX AOIMKHbI ObiTb BOCNIPUHATHI GETOHOM.

3.7 KOHCTPYKUUM Xere306eToOHHbIe: KOHCTPYKLUM, BLINONIHEHHbIE M3 GeToHa ¢ paGovei U KOHCTPYK-
TUBHON apMaTtypoi (apMUpOBaHHblE GETOHHLIE KOHCTPYKLUMW); pacHETHbIE YCUNUS OT BCEX BO3AEWCTBUI B
Kene300EeTOHHbIX KOHCTPYKUUAX AOIMKHbI ObITb BOCIPUHATLI 6ETOHOM U paGoven apMaTypoil.

3.8 koadppuumeHT apmMuUpoBaHUA XKene3obeToHa; u: OTHOWEHWE NNOLAAN CeYeHUs apMmaTypbl K pa-
Bouen nnowaamn ceveHusa 6etoHa, %.

3.9 mapka 6eToHa no BogoHenpoHuuaemocTu; W: MNokasarenb npoHMLaemMoctn 6etoHa, xapakre-
pU3YIOLLMICA MaKCUManbHbIM AaBNEHUEM BOAbI, NPU KOTOPOM B YCIOBUSIX CTAHAAPTHBLIX UCMILITAHUI BOAA HE
npoHuKaeT Yepes 6eToHHbI 0bpasel.

3.10 mapka 6eToHa no Mopo3ocToikocTu; F: MuHMManLHOe YMCHO LIMKIOB 3aMOPaXXUBaHUS U OTTau-
BaHUa 00pa3uoB GETOHA, UCMbITAHHbIX MO CTaHAAPTHbIM 6a30BbIM METOAAM, MPU KOTOPbLIX COXPAHAKTCA UX
nepsoHavarnbHble PUINKO-MEXAHUYECKUE CBONCTBA B HOPMUPYEMbIX Npeaenax.

3.11 mapka 6eToOHa N0 CaMOHaMNPAXKEHUIO; Sp: 3HaveHue npeaBapuTENLHONO HaNPsHKkeHUs B 6eToHe,
MMa, cosgaBaemoro B pesynsrare ero paclumpeHns npu koadduumeHTe npoaonbLHOro apmuposanua u=0,01.

3.12 mapka 6eTOHa no cpegHel nnotHocTh; D: 3HaueHne NNOTHOCTM, KI/M3, BETOHOB, K KOTOPbIM
npeabABNATCS TpeboBaHMA N0 TENMOM3ONALMU.

3.13 maccuBHasa KOHCTPYKUUA: KOHCTpyKUMA, AN KOTOPOW OTHOLUEHUE MOBEPXHOCTU, OTKPLITON ANA
ee BbICbIXaHusl, M2, kK ee 06bemy, M3, PaBHO UNK MeHbLLe 2.

3.14 MOpO30CTONKOCTb G6eTOHA: CnocoBHOCTL BeTOHa COXpaHaTb IU3NKO-MEXaHUYECKMe CBOMCTBA
npW MHOFOKPaTHOM NepeMeHHOM 3aMOpaXKuBaHUM U OTTAUBAHUK, PEFNAMEHTUPYETCA MAPKOW MO MOPO30OCTON-
koctu F.

3.15 mexaHuuyeckoe coeguHeHue apmaTypbl: CoeauHeHne, CoCTosALIee U3 COEAUHUTENBHON MydITbI
U ABYX apMaTypHbIX CTEPXHEN, BOCMPUHUMAIOLLEE YCUIUA CKATUSA U PACTSKEHUS.

3.16 HopmanbHoe ceyeHue: CeYyeHne anemMeHTa NNoCKOCTbIO, NEPNEHAUKYNSAPHOM K €ro NpO4ONbHOM OCU.

3.17 HaknoHHoe ceuyeHue: Ce4YeHne arnemMeHTa NIOCKOCTbIO, HAKIMOHHON K €ro NPOAONbHO| OCU U Nep-
NEeHAMKYNAPHON K BEPTUKaNbHON NMOCKOCTU, NPOXOAALLEN Yepes OCb SMEMEHTA.

3.18 nnotHocTb 6eTOoHA: Xapakrepuctuka OETOHA, paBHAs OTHOLLEHMIO €ro macchl k o6bemy, perna-
MEHTUPYETCs1 MapKoW No cpeaHen nrnoTHocTu D.

3.19 npegenbHoe ycunue: Haubonbliee ycunue, KOTOPOE MOXKET ObiTb BOCMPUHATO SNIEMEHTOM, €ro
ceyeHneM Npu NPUHATBIX 3HAYEHNAX XapakTepucTMK MaTepuanos.

3.20 npoHMuaemocTb 6eToHa: CBONCTBO OeTOHA nponyckaTb Yepes ceds rasbl NN XUAKOCTU NPU Ha-
nuyuM rpagueHTa gaeneHus (pernaMmeHTMpyeTcsa Mapkon no sogoHenpoHuuaemoctu W) nnbo obecneunsarb
Anpdy3MOHHYIO NPOHNLIAEMOCTL PACTBOPEHHLIX B BOJE BELLECTB B OTCYTCTBME rpaAUeHTa AaBneHus (perna-
MEHTUPYETCS1 HOPMUPYEMbIMU 3HAYEHUSIMU MIOTHOCTU TOKA U ANEKTPUHECKOro NOTeHUMana).
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3.21 pabouas BbICOTa ceYeHus: PaccTosHMe OT CXKaToil rpaHu AneMeHTa 4O LieHTpa TSKeCTH pacTs-
HYTON UMM HaUMEHee CXartoi NPOAONIbHON apMaTypbl.

3.22 camoHanps:keHue 6eToHa: HanpspkeHue cxatus, BO3HMKawowee B OETOHEe KOHCTPYKUMM npu
TBEPAEHUU B pe3ynbraTe pacLUMpPeHUs LEMEHTHOTO KaMHSl B YCIIOBUSIX OrpaHUYeHus 3TOMY PacLUMPEHWUI,
pernaMmeHTMpyeTca Mapkon No caMOHanpsKEHMIO Sp.

3.23 coeauHuTenbHaa MydTa: YCTPONCTBO C HEOGXOAUMBIMU AONONHUTENbHLIMU SNIEMEHTaMU Ans
MEXaHUYECKOT0 COEAMHEHUS] apMaTypHbIX CTEPXHEN C Lenblo 06ecneyeHns nepenadm ycunus ¢ OAHOro
CTEPXKHA Ha APYron.

3.24 cTbikn apmaTypbl BHaxsnecTky: CoeilMHEHUE apMaTypPHbIX CTEPXHEN No ux AnuHe 6e3 CBapku
nyTem 3aBeAeHus KOHLA OAHOro apMaTypHOro CTEMKHA OTHOCUTENBHO KOHLA APYroro.

4 Obwume TpebOBaHUA K OETOHHBLIM U Xene306eTOHHbIM KOHCTPYKLUUAM

4.1 BeTOoHHbIE U Xene300eTOHHbIE KOHCTPYKLMM BCEX TUMOB AOMKHbI YAOBMNETBOPATL TPeBOBaHUAM:

- no 6e3onacHocCTK;

- 9KCMNyaTauMOHHOW NPUrOAHOCTY;

- OOMNroBEYHOCTH,

a TaKkKe AOMONHUTENbHLIM TPEOOBaHUAM, NPUBEAEHHBIM B 3a4aHUN HA MPOEKTUPOBAHME.

4.2 [ns BbinonHeHus TpeboBaHuii no 6€30nacHOCTU KOHCTPYKLMM AOIMKHbI UMETb TaKWE HayarbHbIE Xa-
PaKTEPUCTUKM, YTOOBI NPY PA3NMUYHBIX PACYETHLIX BO3AENCTBUAX B NPOLECCE CTPOUTENBLCTBA U IKCMNyaTaLuum
3JaHUIA U COOPYXKEHMI ObINU UCKIIOYEHBI pa3pyLUeHns nioboro xapaktepa unu HapyLUeHUs SKCMyaTauuoH-
HOM NPUIrOAHOCTU, CBA3AHHbIE C NPUYMHEHWEM Bpeaa XW3HWU UMU 340POBbLIO rpaXaad, UMYLLIECTBY, OKpY>Xalo-
LUew cpeae, >XU3HWU UMK 340POBLIO XMBOTHBIX U PACTEHUAM.

4.3 [OnA BbINONHEHUs TpeOOBaHUI NO 9KCMyaTaUUMOHHOW NPUIOAHOCTM KOHCTPYKLMA AOIKHA UMETH Ta-
KMe HavanbHble XapakTepUCTUKK, YTOObI NPU PasnNUYHbIX PACYETHLIX BO3AENCTBUAX HE NPOUCXOANIO 00pa3so-
BaHWE UK YPE3MEPHOE PaCKPbLITUE TPELLMH, A TAKKE HE BO3HUKANW YpE3MEPHbIE NepemMeLLeHus, konebanus
U Apyrue noBpexaeHus, 3aTpyaHAOLMEe HOPMAanbHYIO 3KCrnyaTaumio (HapyLeHme TpeboBaHuii K BHELLHEMY
BMAY KOHCTPYKLMU, TEXHOMOTMYECKUX TpeBoBaHUii MO HOpManbHON pabore 000py10BaHNSA, MEXAHU3MOB, KOH-
CTPYKTUBHbIX TpeOOBaHMWit NO COBMECTHON paboTe anemMeHTOB W Apyrux TpeboBaHuii, YCTAHOBMEHHbIX NPU
NPOEKTUPOBaAHUM).

B HeobxoauMbIx criyyasix, 0OYCNOBMEHHbIX Ha3HAYEHUEM KOHCTPYKUMWU U YCROBUAMU IKCnnyatauum,
KOHCTPYKLMU AOIDKHbI UMEThL XapakTepucTuku, obecnevyusatome TpebosaHnA No TENNOM3ONALNK, 3BYKON3O-
naumm, GMONOrM4eckoii 3aluTe u apyrue TpeboBaHus.

TpeGoBaHusi N0 OTCYTCTBUIO TPELLUH NPEABABAAIOT K XXene306eTOHHbIM KOHCTPYKLMAM, Y KOTOPbIX NPU
NOMHOCTbLIO PACTSIHYTOM CEYEHUU AO0IDKHA ObiTh 06ecneyeHa HenPoOHULIAEMOCTb (HAaXOAALWMMCA Noa AaBne-
HUEM XXMAKOCTU UIM Fa30B, UCTLITLIBAIOLLIMM BO3AENCTBME paauauum 1 T. n.), K YHUKANbHbIM KOHCTPYKLUMAM, K
KOTOPbIM NPEAbABNSIOT NOBbILLIEHHbIE TPeOOBAHUA NO A0NTOBEYHOCTU, a TaKXKe K KOHCTPYKLMAM, KCnnayaTu-
pyembiM B arpeccuBHOM cpeae, cornacHo CIl 28.13330.

B ocTanbHbIX »kerne306eTOHHbIX KOHCTPYKLUUAX 06pa3oBaHue TpeLmH A0NyCKaeTcs, U K HUM NpeabaBns-
10T TPEGOBAHUSA MO OrPaHUYEHUIO LLMPUHBI PACKPLITUA TPELLWH.

4.4 [nsA sBbinonHeHusi TpebOBaHU AONTOBEYHOCTU KOHCTPYKLUMA AOMKHA UMETb TakMe HavanbHble xa-
pPaKTepUCTUKK, YTODbI B TEYEHME YCTAHOBIEHHOIO ANUTENLHOIO BPEMEHU OHA yaoBrneTsopsana 6bl Tpebosa-
HUAM No 6e30NacHOCTU U 3KCNIyaTaLUMOHHOW NPUTOAHOCTM C YHETOM BMSAAHUA HA FTEOMETPUYECKUE XapakTe-
PUCTUKM KOHCTPYKLIMM U MEXaHUYECKUE XapaKTEPUCTUKN MATEPUanoB PasfMyYHbIX PACYETHLIX BO3AEUCTBUI
(anuTenbHOE BO3AEWCTBME HArpy3kn, HeGnaronpusaTHbIE KNMMaTUYECKUE, TEXHONOTMYECKNE, TeMNepPAaTypHble
M BNAXHOCTHbIE BO3AEWCTBUA, MONEPEMEHHOE 3aMOPaXMBaHMEe U OTTauBaHME, arpeCCUBHbLIE BO3AEHCTBUA
nap.).

4.5 Be3onacHOCTb, IKCMIyaTauWMoHHasi NPUFOAHOCTb, AONFOBEYHOCTb OGETOHHBIX U Kene306eTOHHbIX
KOHCTPYKUMI M Apyrue yCTaHaBnMBaeMbie 3aJaHUeM Ha NpoekTupoBaHue TpeGosaHUa A0MmkHbI ObiTh 0be-
cneYveHbl BbINOSIHEHNEM:

- TpeGoBaHuiN K BETOHY U €ro COCTaBMSIOLLUM;

- K apmarype;

- K pacyetram KOHCTPYKLIUK;

- KOHCTPYKTUBHbIX TpeOoBaHui;

- TEXHONOrMYEeCKUx TpebOBaHWIA;

TpeboBaHuii N0 aKCNyarauuu.
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TpeboBaHWA NO Harpyskam U BO3AEWCTBMAM, NpPeaeny OrHecToMKOCTM, HEeNpPOHULAEeMOCTH, MOPO30-
CTOWKOCTHU, NpeaenbHbIM nokasarensam gecopmauuii (npornbam, nepeMeLleHnsaM, amnnuTyae konedaHuii),
PacYETHLIM 3HAYEHUSAM TeMMepaTypbl HAPYXXHOIO BO3AYyXa U OTHOCUTESNbHOW BMAXHOCTU OKPY>KaloLLEN Cpe-
Obl, 3aWuTe CTPOMTENbHBLIX KOHCTPYKLUUIA OT BO3AEWCTBMS arpecCuBHbIX CPEA W Apyrie yCTaHaeBnMBaloTCA
CIn 2.13330, CMN 14.13330, CIM 20.13330, CM 22.13330, CI1 28.13330, CIM 131.13330.

4.6 Mpu NpoeKkTUpoBaHUN BETOHHLIX U XeNe306eTOHHbLIX KOHCTPYKLMI HAAEXHOCTL KOHCTPYKLMIA yCTa-
HaBnuBatoT cornacHo MOCT 27751 nonyBepOATHOCTHBIM METOAOM pacyeta nyTem NPUMEHEHUS pacHETHbIX
3HaAYeHWI HarpysoKk M BO34ENCTBUI, PACYETHBIX XapakTepucTuK GeToHa u apmartypbl (MNN KOHCTPYKLIMOHHOW
cTanu), onpeaensiemMbix ¢ NOMOLLLIO COOTBETCTBYOLLMX YACTHLIX KOAPPULIMEHTOB HAAEKHOCTHU NO HOPMAaTMB-
HbIM 3HAYEHUAM STUX XapaKTepPUCTUK, C YY4ETOM YPOBHS OTBETCTBEHHOCTU 34aHUN U COOPYXKEHUN.

HopMaTuBHbIE 3HAYEHUS Harpy3oK U BO3AEWCTBUIA, 3HAYEHUS KOSPDULMEHTOB HAAEXKHOCTU NO Harpys-
Ke, K09(h(PULIMEHTOB HAAEXKHOCTU MO HA3HAYEHUIO KOHCTPYKLIMIA, a Takke AeneHne Harpy3ok Ha NOCTOSIHHbLIE W
BPEMEHHbIE (ANUTENbHBLIE U KPATKOBPEMEHHbIE) ycTaHaBnueatoT cornacHo Cl 20.13330.

PacuyeTHble 3HA4YEeHWUA Harpy3oK ¥ BO3AEWCTBUI NPUHMMALOT B 3aBUCUMOCTW OT BUAA PACYETHOTO npe-
[eNbHOTO COCTOSIHUSA U PACYETHON CUTYaLUN.

YpoBeHb HAAEXHOCTU PACYETHbIX 3HAYEHUI XapakTEPUCTUK MaTEPUANOB YCTAHABNMBAIOT B 3aBUCUMO-
CTU OT paCYETHOW CUTyaLMU M OT ONACHOCTU JOCTUXEHUS COOTBETCTBYIOLLIErO NPEAEnbHOr0 COCTOSIHUA U pe-
rynupytoT 3HaYeHneM KO3 ULMEHTOB HAAEXHOCTU N0 BETOHY U apMaType (N KOHCTPYKLMOHHOI CTanm).

PacueT 6ETOHHbIX U Xene306ETOHHbLIX KOHCTPYKLMIA MOXHO NPOU3BOAWUTL NO 3a4aHHOMY 3HAYEHUIO Ha-
JEXHOCTU HA OCHOBE MOITHOTO BEPOATHOCTHOIO pacdeTa Npu Hanuyum AOCTATOYHbIX JaHHbIX 06 M3MEHYUBO-
CTU OCHOBHBIX (haKTOPOB, BXOASILLMX B PACYETHbIE 3aBUCMMOCTH.

5 TpeboBaHuA k pacueTy GETOHHbIX U Xerne306eTOHHbIX KOHCTPYKUUN

5.1 OOwune nonoxeHus

5.1.1 PacueTbl GETOHHbIX U Xene306eTOHHbLIX KOHCTPYKUUI crieayer npou3BoAUTbL B COOTBETCTBUM C
MOCT 27751 no npeaenbHbIM COCTOAHWAM, BKMOYAIOLLIMM:

- MpeAenbHbIE COCTOSHUA NEPBOV rPYNMbI, NPUBOASALLME K NMOSIHOW HENPUIOAHOCTU SKCNNyaTaLun KOH-
CTPYKUMIA;

- npeaernbHble COCTOAHUA BTOPOW rPynnbl, 3aTpyAHSAIOLLME HOPMANbHYIO JKCMryarauuio KOHCTPYKLIUMA
UNU yMEHbLUAKOLWMe LONTOBEYHOCTb 34aHMIA U COOPYXEHUI MO CPAaBHEHUIO C npeaycMaTpuBaeMbiM CPOKOM
cny>obl.

Pacuetbl AomKkHbl 06ecneunBaTb HAAEXKHOCTb 3AaHUI UMK COOPYXEHUIN B TEYEHUE BCEro CPOKA UX CIYXK-
Obl, a TaKKe Npu NPOU3BOACTBE PaboT B COOTBETCTBMU C TPEOOBAHUAMM, NPEABLABMNSAEMbIMU K HUM.

PacueTbl No npeaenbHbIM COCTOAHUAM NMEPBOM rPYMIbl BKIIOHAOT:

- pacyeT no NpoYHOCTH;

- pacyeT no yCToM4MBOCTU (pOPMbI (AN TOHKOCTEHHBIX KOHCTPYKLUI);

- pacyeT no yCToN4YMBOCTM NONOXEHUA (ONPOKUALIBAHUE, CKONbXEHNE, BCNIbIBAHUE).

PacueTbl N0 NPOYHOCTH GETOHHBIX U XeNe300eTOHHbIX KOHCTPYKLUWIA creayet Npou3BOAUTL U3 YCNOBUS,
Nno KOTOPOMY YCUIUSI, HANPsXKEHUA U aedhopMaLmm B KOHCTPYKLMAX OT PasnnyHbIX BO3AEHCTBUI C YHETOM Ha-
YyanbHOro HaNpPsHKEHHOIO COCTOAHUA (NpeaHanpsbkeHne, TemnepaTypHble U Apyre BO34eNCTBUS) HE AOMKHbI
npeBbILWAaTh COOTBETCTBYIOLLMX 3HAYEHUMN, YCTAHOBIIEHHbIX HOPMATUBHLIMU JOKYMEHTAMU.

PacuyeTtbl N0 yCTOWYUBOCTU (POPMbI KOHCTPYKLIUK, @ TAKKEe NO YCTOWYMBOCTU MONOXEHUs (C y4eTOM CO-
BMECTHOW paboTbl KOHCTPYKLIUM U OCHOBaHUSA, UX A€OPMALMOHHBIX CBOWCTB, CONMPOTUBIIEHNS CABUTY MO KOH-
TaKTy C OCHOBaHWUEM U APYrux 0COBEHHOCTE) cneayeT NPOU3BOANTL COrNacHO HOPMATUBHBLIM AOKYMEHTaM Ha
OTAENbHbIE BUAbI KOHKPETHBIX KOHCT PYKLIUNA.

B 3aBMCUMOCTHM OT BM1a M HA3HAYEHUSI KOHCTPYKLIMM JOSDKHBI ObITb NPOU3BEAEHbI pacyeThl N0 Npeaenb-
HbIM COCTOSIHWSIM, CBSI3aHHBIM C SIBNEHUSAMU, NPU KOTOPbIX BO3HUKAET HEOBXOAMMOCTL NPEKpaLLEHUN SKCIITy-
atauum 3gaHus U COOpyXXeHus (YpeamepHble aedopmanum, CABUMM B COEAUHEHNUAX U APYTME ABNEHUS).

PacueTbl N0 npeaenbHbLIM COCTOSIHUSIM BTOPOM TPYIMbl BKMOYAIOT:

- pac4eT no 06pa3oBaHUIO TPELLWH;

- pacyeT NO PaCKPbITUIO TPELLUH;

- pacuer no gedopmaumusam.

PacueTtbl No npeaenbHbIM COCTOSIHUSIM BTOPOW rpynnbl crneayeT NPou3BoAuTbL HA AeNCTBUE KpaTKoBpe-
MEHHbIX U ANUTENbHbLIX Harpy3oK.
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PacueT 6eTOHHbIX U ene306eTOHHbIX KOHCTPYKLMIA N0 06pa3oBaHUIO TPELLMH CneayeT Npou3BOAUTL U3
YCINOBUSA, NO KOTOPOMY YCUNUSA, HANPSHKEHNA Mnu AedopMaLMm B KOHCTPYKLMSIX OT Harpy30K He JOIKHbI npe-
BbILLIATb COOTBETCTBYIOMX UX NPeaenbHbIX 3Ha4EeHUW, BOCMPUHUMAEMBbIX KOHCTPYKLMSIMU Npu 00pa3oBaHuu
TPELLUMH.

Pacuert >ene306eTOHHbIX KOHCTPYKLMI NO PACKPbLITUIO TPELLUH NMPOU3BOAAT U3 YCNOBUSI, NO KOTOPOMY
LUMPUHA PaCKPbITUS TPELUUH B KOHCTPYKUMAX OT HArpy30K HE AOJDKHA NPEeBbILATb NpeaernbsHO A0NyCTUMbIX
3HAYeHW, yCTaHABNUBAEMbIX B 3aBUCUMOCTU OT TpeOOBaHUI, NPEeAbABNAEMbIX K KOHCTPYKLMUSIM, YCIIOBUI
MX 3KCMnyaTauum, BO3AEeNCTBUA OKPYXXaloLEeN cpeabl U XapakTEPUCTUK MaTepManoB C Y4ETOM 0COOEHHOCTEN
KOPPO3MOHHOIO NOBEAEHUA apMaTypbl.

PacueT GETOHHBIX U ene306eTOHHbIX KOHCTPYKLMIA No aedopmaumsaM cneayet NpoMsBOAUTL M3 yCIo-
BUS1, MO KOTOPOMY NPOruGbl, yribl NOBOPOTA, NEPEMELLEHNA U aMNNUTYAbI KonebaHus KOHCTPYKLUMI OT Harpy-
30K HE 0IDKHbI NPEBbLILATL COOTBETCTBYIOLLMX NPEAENbHO AONYCTUMbIX 3HAYEHUMN.

[nsi KOHCTPYKLUMI, B KOTOPbLIX HE A0NyckaeTca 06pa3oBaHue TpeLUMH, AOMKHbI ObITh 00ecneyeHs Tpebo-
BaHWSA N0 OTCYTCTBMIO TpeLmH. B 3aTOM cnyyae pacyeTt no pacKkpbITUIO TPELLWH HE NPOU3BOAAT.

[ns ocranbHbIX KOHCTPYKLMM, B KOTOPbIX A0NyckaeTcs 06pazoBaHue TpeLmH, pacyet no o6pasoBaHuio
TPELUMH NPOU3BOASAT AN ONpeAeneHns Heo6XxoaUMOCTU pacyeTa Mo PacKpPbITUIO TPELLMH U YYETA TPELLMH NPU
pacuere no aedopmMauuam.

5.1.2 Pacuet GETOHHbIX U Xene306eTOHHbIX KOHCTPYKLUI (MUHENRHBIX, MITOCKOCTHBIX, NPOCTPAHCTBEHHBIX,
MAacCCUBHbIX) NO NpeAenbHbIM COCTOSIHUSAIM NEPBON W BTOPOW rPynn NPOM3BOASAT MO HANPSDKEHUSAM, YCUIUSIM,
AedopMaumam U nepemeLleHnsIM, BbIMUCAEHHBIM OT BHELLUHUX BO34ENCTBUMA B KOHCTPYKUMUAX U 0Opasyembix
MMU CUCTEMAX 3AaHUI U COOPYXKEHUI C y4eTOM (PU3NYECKON HENUHENHOCTK (Heynpyrmx aedopmauui 6eToHa
¥ apMarypbl), BO3MOXHOr0 06pa3oBaHusl TPELMH U B HEOOXOAUMBIX CIy4Yasix — aHU3OTPONUM, HAKOMIEHUS NOo-
BpEXAEHUI U FeOMETPUYECKON HENMMHENHOCTYU (BNUAHUE aedopmaumii HA K3BMEHEHUE YCUITMIA B KOHCTPYKLIMSIX).

PU3NYECKYIO HEMMHENHOCTb U AHU30TPONUIO CREAYET YUMTLIBATL B ONPEAENSIIOLLMX COOTHOLLUEHUSAX, CBSI-
3bIBALOLLUX Mexay coBoi HanpskeHus u aechopmauumn (MnNu yCunusi U nepemeLLieHusl), a Takke B YCrOoBUAX
NPOYHOCTM U TPELUMHOCTOMKOCTM MaTepuana.

B cTaTuyeckn Heonpeaenumbix KOHCTPYKUMAX CriegyeT yuuTbiBaTh NepepacnpeneneHue ycunuii B ane-
MEeHTaxX CUCTEMbI BCeACTBME 00pa3oBaHua TPELMH U pasBuTusa Heynpyrux aedopmauui B 6eToHe un apma-
Type BNNOTb A0 BO3HUKHOBEHUS NPEAENbHOr0 COCTOSAHMA B anemeHTe. [pu OTCyTCTBUM METOAOB pacdyera,
YUYUTBIBAKOLUMX HEYNPYrMe CBOWCTBA Xene3obeToHa, a Takke ANns npeiBapuTenbHbIX PACYETOB C Y4ETOM He-
YNPYrux CBONCTB Xene300eToHa YCUNUA U HanpspkeHUs B CTaTUYECKU HeonpeaenuMblX KOHCTPYKLUAX U CUCTe-
Max AomnycKaeTcs onpefensitb B NPeAnONoXeHUM ynpyroi paboTbl ene3o6eTOHHbIX 3neMeHTOB. Mpu aTom
BIMUSHWE PUBNIECKOW HEMUHENHOCTU YUUTLIBAKOT MyTEM KOPPEKTUPOBKM Pe3ynbTaTtoB MMHEMHOro pacyeta Ha
OCHOBE [aHHbIX 9KCMEPUMEHTANbHbLIX UCCMEA0BAHUI, HENMMHENHOTO MOJENVPOBAHUSA, PE3ynbTaToB pacyeTa
aHaNOrMYHbIX 0OBLEKTOB U AKCNEPTHBIX OLIEHOK.

Mpu pacyeTe KOHCTPYKLMIA MO MPOYHOCTU, AedopManuam, 06pa3oBaHUIO U PACKPLITUIO TPELLMH Ha OC-
HOBE METOAa KOHEYHbIX SNIEMEHTOB AOMKHbI ObITb MPOBEPEHLI YCNOBUA NPOYMHOCTU U TPELLUHOCTONKOCTU ANS
BCEX KOHEYHbIX 3NEeMEHTOB, COCTaBMAOLMUX KOHCTPYKUUIO, @ TaKKe YCrOBMSA BO3HWKHOBEHUS YPE3MEPHbIX
nepemeLLeHunii KOHCTPYKUMK. Mpu OUEHKe NPeaensHOro COCTOAAHMA MO NPOYHOCTW AOMYCKaeTcs nonararb OT-
JernbHble KOHEYHbIe 3MeMEHThl PaspyLUeHHbIMU, ecrnu 3TO He BMneyeT 3a cobol NporpeccupyroLLero paspy-
LLEHUA 30aHUSI UK COOPYXKEHUS, U MO UCTEYEHUM AeliCTBUA pacCMaTpuUBaeMol Harpy3ku sKkcnnyaTaumoHHas
NPUTrOAHOCTL 34aHUSI UMU COOPYXKEHUSI COXPAHAETCS UM MOXET OblTb BOCCTAHOBMEHA.

OnpegaeneHune npegernbHbIX YeUnui n gecdopmauimii B GETOHHBIX U )ene300eTOHHbBIX KOHCTPYKLIMSX Crie-
ZAYeT NPOU3BOAUTL HA OCHOBE pacYeTHbIX CxeM (Mogeneit), Haunbonee 6nn3ko COOTBETCTBYIOLMX peasibHOMY
hur3ndeckoMy xapakTepy paboTbl KOHCTPYKLMUIA U MaTEpUanos B paccMaTpuBpaeMom NpeaesnibHoM COCTOAHUMN.

HecyLuyto cnocobHOCTb ene300eTOHHbIX KOHCTPYKLMIA, CNOCOBHbLIX NpeTeprneBarb AOCTATOYHbIE Nna-
cTuyeckue gedopmMauumm (B HaCTHOCTH, NPU UCMONbL30BaHUKN apMaTypbl C PUIUYECKUM NPESENOM TEKYYECTH),
JOMycKaeTcs onpeaensTts MeToa0M NPeaenbHOro paBHOBECHS.

5.1.3 lMpu pacuyeTax GETOHHbIX U Xerne306eTOHHbIX KOHCTPYKLMIA MO NpeAenbHbIM COCTOAHUAM creayeT
paccmaTpuBaTh pasnuyHbie pacdeTHble cuTyauun B cooteeTcTBum ¢ FOCT 27751, B TOM Yncne ctaguu u3ro-
TOBIIEHUSA, TPAHCMOPTUPOBAHUSA, BO3BEAEHUSA, KCNNyaTaumm, aBapuitHbie CuTyaLmuu, a Takke noxap.

5.1.4 PacueTbl GETOHHbIX U ene306eTOHHbIX KOHCTPYKUUIA CrneayeT Npou3BOAWTb Ha BCE BMAbI Harpy-
30K, COOTBETCTBYIOLLMX (PYHKLMOHANBHOMY HA3HAYEHUIO 34aHUA U COOPYXKEHUI, C YHETOM BIUAHUA OKPYKato-
e cpeabl (KNMMaTU4eCcKkux BO3OENCTBUN U BOABI — ANSA KOHCTPYKLUA, OKPYXKEHHbIX BOLOI), a TaKkKe C y4ye-
TOM BO34€iCTBUA NoXKapa, TEXHONOrMYECKUX TEMMEePaTypPHbIX U BMAXKHOCTHLIX BO34ENCTBUIA U BO3AEUCTBUN
arpecCuBHbIX XMMUYECKUX CPes.
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5.1.5 Pacuerbl GETOHHbLIX U Xene300eTOHHbIX KOHCTPYKLUMI NPOU3BOAAT HA AENCTBMUE M3rnbatoLmx Mo-
MEHTOB, MPOAOSbHbLIX CUI, NONEPEYHbIX CUI U KPYTALLMX MOMEHTOB, a TaKXKe Ha MECTHOE AeiCTBIUE Harpy3Kku.

5.1.6 Mpu pacyeTte anemMeHTOB COOPHLIX KOHCTPYKUMIA Ha BO3AEWCTBME YCUINNA, BOSHUKAIOLUX MPU UX
nogbeme, TPaHCNOPTUPOBAHMU U MOHTaXe, Harpy3Ky OT Macchl ANEMEHTOB crneayeT NpUHUMaTh ¢ Koaddu-
LUMEHTOM AMHAMUYHOCTHU, PABHbIM:

1,60 — npu TpaHCNOpPTMPOBaAHUY;

1,40 — npu NOABLEME U MOHTaXeE.

Honyckaetca npuHumare 6onee Huskne, 060CHOBAHHbIE B YCTAHOBNEHHOM NOPSAAKE, 3HAYEHUSA KO-
PULMEHTOB AUHAMUYHOCTU, HO HE Hxke 1,25.

5.1.7 Mpu pacuyetax GETOHHbLIX U Xene300eTOHHbIX KOHCTPYKUMIA crieayeT yyYuTbiBaTb OCOOEHHOCTU
CBOWCTB pPa3snuyHbiX BUAOB OETOHA U apMmaTypbl, BIUSTHUS HA HUX XapaKkTepa Harpysku u OKpy»atoLLen cpeabl,
cnocoboB apMUpPOBaHUSA, COBMECTHYIO paboTy apMartypbl U 6eTOHa (NpW HanmM4uMu U OTCYTCTBUU CLIEMIEHUN
apmartypbl ¢ 6ETOHOM), TEXHOMOTUIO U3FOTOBINEHUSA KOHCTPYKTUBHBIX TUMOB Xene300eTOHHbIX 3NeMeHTOoB 31a-
HUW 1 COOPYXKEHUN.

5.1.8 Pacyer npeasapuTenbHO HANPSXEHHbIX KOHCTPYKLMI cneayeT NPoM3BoAUTL C YYETOM HavarnbHbIX
(npeaBapuTenbHBIX) HANPSDKEHUI U AedopMauuini B apmaTtype n 0eToHe, noTepb NpeaBapUTENbHOro Hanps-
>KEHUA N 0COBEHHOCTEN Nnepeaayn NpeaBapuTENLHOrO HanpsXXeHUs Ha BGETOH.

5.1.9 B MOHONUTHBIX KOHCTPYKLMAX JOIKHA ObITb 06ecneyeHa NpoYHOCTb KOHCTPYKLUK C y4eToM pabo-
UYMX LWBOB GETOHMPOBAHUS.

5.1.10 Mpu pacuyeTe COOPHbLIX KOHCTPYKLUMIA A0MKHA ObITb 06ecneyeHa NPOYHOCTb Y3rN0BbIX U CTbIKOBbLIX
CONPS>KEHMI COOPHBIX ANIEMEHTOB, OCYLLECTBNEHHbIX NYyTEM COEAMHEHUS CTanbHbIX 3aKnagHbIX AeTanen, Bbl-
MYyCKOB apmaTypbl U 3aMOHONUYUBAHUSA OETOHOM.

5.1.11 Mpwu pacyeTe NNOCKMX U NPOCTPAHCTBEHHbIX KOHCTPYKLUIA, NOABEPraeMbIX CUNOBLIM BO3AEN-
CTBUSIM B ABYX B3aNUMHO NeprneHANKYNsipHbIX HanpaBneHnaX, paccMaTpuBaloT OTAErNbHbIE, BblAENEHHbIE U3
KOHCTPYKLMMW NOCKUE UMK NPOCTPAHCTBEHHLIE Marble XapaKTEPHbIE SNIEMEHTbI C YCUNTUAMU, AENCTBYIOLLM-
MK N0 6OKOBbIM CTOpPOHAM anemeHTa. Npy HanU4Yuu TPELLMH 9TU YCUNUSA ONpeaensioT ¢ y4eToM pacnono-
JKEHUSI TPELLUMH, XXeCTKOCTWU apMaTtypbl (OCEBOI U TAHTEHLUMUAaNbLHOW), XXeCTKOCTU GeToHa (Mexay TpewmHamu
U B TPELUMHax) u Apyrux ocobeHHoCcTelN. [pu OTCYTCTBUM TPELLMH YCUNUA ONpeaensioT Kak ANsA CNAOLWHOro
Tena.

[Jonyckaercsi npy Hanu4Mmn TPeLMH ONpeaensTb YCUNuA B NPEANONOKEHUU ynpyron paboTtsl xenesobe-
TOHHOTO 3NeMeHTa.

PacueT anemeHTOB cneayeT Npou3BOAMTb NO Haubonee OnacHbIM CEeYEHUsIM, PacnoNOXEHHbIM MojA
YITIOM MO OTHOLUEHWUIO K HANPaBNEHUIO AENCTBYIONX HA MEMEHT YCUNKUIA, HA OCHOBE PacYETHbLIX MOAEernen,
YUUTBIBAIOLLMX paboTy pacTAHYTOW apMaTypbl B TpewuHe u paboty 6eToHa mexay TpewmHamm B YCIOBUSIX
NI0CKOr0 HanpPsKEHHOTO COCTOSAHUA.

5.1.12 Pac4yeT nnockMx n NPOCTPAHCTBEHHbIX KOHCTPYKUMI NO NPOYHOCTU AONYCKAETCA NPOU3BOAUTH
ANsi KOHCTPYKLUUM B LIENOM Ha OCHOBE METOAA NPeAenbHOro paBHOBECUS, B TOM YMCHE C y4eTOM aedopMmpo-
BAHHOIO COCTOSIHUSI K MOMEHTY paspyLUeHus:.

5.1.13 lMpu pacueTe MacCUBHbIX KOHCTPYKLUMI, NOABEPraeMbIX CUNOBLIM BO3AENCTBUAM B TPEX B3aUMHO
nepneHANKYNsiPHbIX HanpaeneHUsaX, paccMaTpuBaloT OTAESbHbIE BbiAENEHHbIE U3 KOHCTPYKUMU Manble 06b-
€MHble XapaKTEPHbIE AMEeMEHTbI C YCUNUAMU, ASNCTBYIOLLIMMKN NO rPaHAM aneMeHTa. Mpu 3ToMm ycunua cne-
AYET OonpeAensitb HA OCHOBE NPEANOCHINOK, AaHANOMMYHBIX MPUHATLIM ANA NNOCKMX 3NEeMEHTOB (CM. 5.1.11).

Pacyet anemeHTOB cneayet nNpou3BoAUTb NO HauGonee OnacHbIM CEYEeHUSM, PacnoSIOKEHHbIM NOA
YITIOM MO OTHOLLEHUIO K HANPABNEHNIO AENCTBYIOWMX HA INEMEHT YCUNUIA, HA OCHOBE PacYeTHbIX MoAEenen,
yuuTbIBaOLLMX paboTy 6GETOHA U apMaTypbl B YCNOBUAX 0GLEMHOIO HaNPSAXEHHOTO COCTOAHUS.

5.1.14 [1na KOHCTPYKUUN CAOXHOW KOH(Urypauun (Hanpumep, NPOCTPAHCTBEHHbIX) KPOME pacyETHbIX
METO/0B OLEHKW HecyLuen CnocoBHOCTU, TPELUMHOCTOWKOCTM U AeddOPMaTUBHOCTM AONYCKAETCA UCMONb30-
BaTb pPe3ynbrarhl UCTILITAHUA PU3UYECKUX MOAENEN.

5.1.15 PacueT 1 KOHCTpPyUpOBaHWE KOHCTPYKLMIN C KOMNO3UTHOW NONMMEPHON apMaTypoi CreayeT Bbl-
nonHATb no CI1295.1325800.

5.2 TpeboBaHuA K pacueTy 6eTOHHbIX U XKeNe300eTOHHbIX 3/IEMEHTOB MO NPOYHOCTHN

5.2.1 Pacuer GETOHHbIX U Xene3006eTOHHbIX 3N1EMEHTOB MO NPOYHOCTU NPOU3BOASAT:
- MO HOpMarbHbLIM CeYeHusiM (NPU AeiCTBUM M3rMBaloLMX MOMEHTOB WU NPOAOMLHLIX CUIT) — NO Henu-
HeWlHoW AedOpMaLMOHHOW MOAENN, A TaKXKEe HA OCHOBE NPeAesibHbIX YCUITUN;
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- MO HAKIMOHHLIM CEYeHUsIM (NMpU AEWCTBUM MOMEPEYHBIX CUI), NO NPOCTPAHCTBEHHBLIM CeYeHUaM (Npu
OeVCTBUM KPYTALUMX MOMEHTOB), HA MECTHOE AEeNCTBME Harpy3kn (MeCTHoe cxartue, npoaasnMsaHue) — no
npeaenbHbIM YCUIUAM.

Pacuer no npoYHOCTU KOPOTKUX XKENE30OETOHHbIX ANEMEHTOB (KOPOTKUX KOHCONEN U APYTUX ANIEMEHTOB)
NPOU3BOAAT HA OCHOBE KapKaCHO-CTEPXXHEBOW MOAENMW.

5.2.2 Pac4yet no Nnpo4yHOCTU BETOHHBIX U Xene300eTOHHbIX 3NeMEHTOB N0 NpeaenbHbIM YCUINUAM Npo-
U3BOAAT U3 ycnoeus (5.1), 4To ycunme OT BHELLHMX Harpy3oK 1 BO3AeNCTBUI F B paccMaTpuBaeMoOM CeYEHUN
HEe AOMKHO NPEeBbILIaTb MPEAEnbHOT0 yeunus Fy, KOTOPOe MOXET ObiTb BOCMPUHATO 3IEMEHTOM B 3TOM
cevyeHnu

F<Fy (5.1)

PacyeT 6€TOHHbIX 31IEMEHTOB MO NPOYHOCTU

5.2.3 BeToHHble aneMeHTbl B 3aBUCMMOCTU OT YCIOBMI X paboTbl U TpeboBaHUi, NpeabABAAEMbIX K
HWUM, CriefyeT pacC4MTbIBaTL MO HOPMAarbHbIM CEYEHUSIM MO NMPeAenbHbIM yeunuam 6es yyeta (cm. 5.2.4) unu
¢ y4eToMm (cM. 5.2.5) conpoTusneHus 6eToHa pacTAHYTOM 30HbI.

5.2.4 Bes yyera conpoTuBneHuss 6eToHa pacTsHYTOMN 30Hbl NPOU3BOAAT PaCHET BHELIEHTPEHHO CXaTbIX
GETOHHbIX 3M1EMEHTOB MPU 3HAYEHUAX BKCLUEHTPUCUTETA NPOAOIIbHOW CUNbl, He npesbiwawmx 0,9 paccro-
SIHUST OT LEHTPpAa TSHKECTU CeveHust 40 Hambonee CkaToro BonokHa. Mpu 3Tom npeaensHoe ycunue, Kotopoe
MOXET BbITb BOCMPUHSATO 31IEMEHTOM, OMPEAENSIOT N0 PaCYETHLIM CONPOTUBEHUAM GeToHa CxaTuio R, paB-
HOMEPHO pacnpeAeneHHbIM MO YCIIOBHOW CKATON 30HE CEYEHUSA C LIEHTPOM TSDKECTHU, COBNAAAIOLLMM C TOUKOW
NPUMNOXEHUA NPOAOILHON CUTIbI.

Ons MaccuBHbIX GETOHHLIX KOHCTPYKUMI CNeAyeT NPUHMMATL B CXKATOW 30HE TPEYronbHYIo aMiopy Ha-
NPSOKEHUIA, HE NPEBbILLIAIOLLMX PACHETHOTO 3HAYEHUS! CONPOTUBNEHNA GETOHa CxaTuio Ry. Mpu 3TOM JKCLIEH-
TPUCUTET NPOAOSNBHON CUIbl OTHOCUTENbBHO LIEHTPA TSXKECTM CeYEHUs He AorkeH npesbiwars 0,65 paccros-
HWA OT LEHTPa TAXECTM [0 Haubonee Cxaroro BOyiokHa 6eToHa.

5.2.5 C y4yeToM conpoTuBneHns 6eToHa pacTAHYTON 30HbI MPOM3BOAAT PACHET BHELIEHTPEHHO CXKATbIX
GETOHHbIX 3MEMEHTOB C 3KCLIEHTPUCUTETOM NPOAOINBLHONM CUMbl, GONBLUMM NPUBEAEHHOTO B 5.2.4, narubaemMbix
GETOHHbIX 3MEMEHTOB (KOTOpPbIE AOMYCKAIOTCA K NPUMEHEHMIO), A TAIOKE BHELEHTPEHHO CXAaTbIX JIEMEHTOB
C 3KCLIEHTPUCUTETOM NMPOAONbLHOW CUMbl, PABHLIM NPUBEAEHHOMY B 5.2.4, HO B KOTOPbIX NO YCNOBUAM 9KC-
nnyaTauuu He Aonyckaetcs obpasoBaHue TpeLwmH. Mpu 3ToM npegenbHoe yeunue, KOTopoe MOXeET ObITb BOC-
NPUHATO CEYEHUEM IMEMEHTA, ONPEAENsIoT Kak ANA YNpyroro Tena Npu MakCMmarnbHbIX pacTArMBaloLWmMX Ha-
NPSXKEHNAX, PABHLIX PACHETHOMY 3HAUEHUIO COMPOTUBNEHNA GETOHA 0CEBOMY PACTSKEHMIO Ry,

5.2.6 MNpu pacyeTe BHELIEHTPEHHO CKATbIX OETOHHBLIX 3NEMEHTOB CneayeT y4uTbiBaTb BAUSHWE NpO-
AONbHOro n3rnba u cny4yanHbix 3KCLIEHTPUCUTETOB.

PacueT xene3o0eTOHHbIX 3/IEMEHTOB MO NPOYHOCTU HOPMANbHbIX CEYEHUN

5.2.7 Pacuert »ene306eTOHHbIX 3NeMEHTOB N0 NpeAenbHbIM YCUNUAM cneayet NpoBOAUTL, onpeaensisi
npeaenbHbIe YCUIUSA, KOTOpble MOTYT ObiTb BOCNIPUHATLI GETOHOM U apMaTypoit B HOPMaNbHOM CEYEHUU, UC-
XOAA U3 CNEAYIOLLIMX MOMOXEHUMN:

- COMPOTUBIEHME BETOHA PACTSHKEHUIO NPUHMMAIOT PaBHLIM HYNIO;

- conpoTuBreHme 6EeToHa CXXaTMIo NPEACTaBAAETCA HAaNPSHXKEHUAMU, PABHLIMWU PACHETHOMY CONPOTUB-
neHuio 6eToHa CXKaTMIO U PABHOMEPHO pacnpeaeneHHbIMU N0 YCNOBHOW CXXaTol 30He GeTOHa;

- pacTsruBaioLme U CXMMaloLLMe HanpsXXeHNs B apMatype NpMHMMaloTcA He 6onee pac4eTHOro conpo-
TUBIIEHUSI PACTSDKEHUIO U CXKATUIO COOTBETCTBEHHO.

5.2.8 Pacuert xene306eTOHHbIX 3NEMEHTOB N0 HENUHENHOW AecdopMaLUUMOHHON MOoAENU NPOU3BOAAT HA
OCHOBE AuarpaMmmM cOCTOsiHUst BETOHA U apMaTypbl, UCX0AA U3 TMMOTE3bl NSTIOCKUX CeYeHunit. Kputepuem npoy-
HOCTU HOPMAarbHbIX CEYEHUI SBMSIETCA AOCTWXKEHUE NpeAenbHbIX OTHOCUTENbHbLIX Aedopmauuii B 6eToHe
unu apmarype.

5.2.9 Mpu pacyeTe BHELIEHTPEHHO CXKATbIX XKeNe300eTOHHbIX SNIEMEHTOB CreayeT yuuTbiBaTb Cry4aii-
HblIli 9KCLIEHTPUCUTET U BNIUSIHUE NPOAOSILHOIO U3rnba.

PacueT xene306eTOHHbIX 3/IEMEHTOB NO NPOYHOCTU HAKITOHHbIX CEYeHUN

5.2.10 Pacuer >xene300eTOHHbIX 9MeMEHTOB N0 NPOYHOCTM HAKMOHHbLIX CEYEHMWIn NMPOU3BOAAT: NO Ha-
KITOHHOMY CEYEHMIO HA AENCTBME NMOMEPEYHON CUMbl, NO HAaKNOHHOMY CEYEHUIO Ha AeNCTBUE M3rnbalowero
MOMEHTA U MO0 MONIoce MeXay HaKIOHHbIMU CEYEHUAMU Ha AEeNCTBUE NMONEPEUHOI CUTIbI.

5.2.11 MNpwu pacueTe xene306eTOHHOro 3NeMEeHTa NO NPOYHOCTU HAKIMOHHOIO CeYEHUs1 Ha AeNCTBUE No-
NepeyHon Curbl NpeerbHYI0 MONEPEYHYI0 CUNY, KOTOpPas MOXET ObITb BOCNIPUHATA SNTIEMEHTOM B HAKIIOHHOM
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CEYEeHUN, CneayeT onpeaensaTb Kak CyMMy NpeferbHbIX NOnepeYHbIX CUI, BOCNPUHUMAaEMbIX BETOHOM B Ha-
KITOHHOM CEYEHMUM U NONepPEYHOl apMaTypou, NnepecekaloLLei HakMOHHOE CeYeHUeE.

5.2.12 lMpu pacyete xene30b6eTOHHOro aneMeHTa no NPOYHOCTM HAKNOHHOTO CEYEHUS HA AENCTBUE U3-
rnbaroLLero MOMEHTA NpeaerbHblii MOMEHT, KOTOPbI MOXET ObITb BOCNIPUHAT 3MIEMEHTOM B HAKIOHHOM CeYe-
HWUW, CreayeT onpeaensTb Kak CyMMY npeaernbHbIX MOMEHTOB, BOCMPUHUMAEMbIX NepeceKkaroLlen HaknoHHoe
ceyeHue NpoaonbHOM U NOMEepPEeYHON apMaTypoil, OTHOCUTENbHO OCK, MPOXOASLLEN Yepes TOUKY NPUIOXKEHUS
paBHOAENCTBYIOLLEN YCUINUIA B CXKaTON 30HE.

5.2.13 Mpu pacuete xene3o0eTOHHOro 3NeMEHTa No NONoCe MeXAY HAKIMOHHBIMU CEYEHUAMU Ha Aeil-
CTBME MONEPEYHOI CUIbl NPEAENbHYIO NOMNEPEYHYIO CUITY, KOTOPAsi MOXET ObITb BOCMIPUHATA NIEMEHTOM, Cre-
OyeT onpeaensitb, UCX0AsA U3 MPOYHOCTU HAKIIOHHONW OETOHHONM MONOChI, HAXOASALLENC A Nog BO3AENCTBUEM
CXMMAIOLLMX YCUNUI BAOMNb NOMOChl U PACTANMBAOLLMX YCUIUIA OT MONEPEYHON apMaTtypbl, NepecekatoLlen
HaKIOHHYIO Monocy.

PacueT xene3o0eTOHHbIX 35IEMEHTOB MO NPOYHOCTU NPOCTPAHCTBEHHbIX CeYeHUN

5.2.14 lMpu pacyete *e€ne3o00ETOHHbIX 3NEMEHTOB MO MPOYHOCTU MPOCTPAHCTBEHHbLIX CEYeHUN npe-
JErnbHbIA KPYTALMA MOMEHT, KOTOPbIA MOXET ObITb BOCNPUHAT 3MEMEHTOM, CneAyeT OnpeaensTb Kak CyMmy
npefenbHbIX KPYTALWMUX MOMEHTOB, BOCNPUHUMAEMbIX NPOAOMLHON U NOMEPEeYHON apMarypon, PacnonoXeH-
HOW y KaXkaoM rpaHu anemeHTa. Kpome TOro, cneyeT npovu3BoAUTb PacyeT Mo NPOYHOCTU XKene3oBeTOHHOro
aneMeHTa no GETOHHOI NoMnoce, PacrnoriOKEHHOW MeXay NPOCTPAHCTBEHHLIMU CEYEHUAMU U HaXOAALUENCA
noa BO3AENCTBMEM CXMMAIOLLMX YCUITUIA BAOMb NOJIOCHI M PACTAMMBAIOLLMX YCUNUIA OT NONEPEYHON apmartypbl,
nepecekaroLLei nonocy.

PacuyeT xene3o06eTOHHbIX 3/IEMEHTOB HA MECTHOE AeUCTBUE HArpy3Kku

5.2.15 Mpu pacyeTe >xene300ETOHHbIX 9NIEMEHTOB HAa MECTHOE CXXaTue NPeAenbHYI0 COKAMAIOLLYIO CUny,
KoTOopas MOXET ObITb BOCMPUHATA NIEMEHTOM, CrieyeT OnpeaensTb, MCX0As U3 CONPOTUBIIEHNA BeToHa Npu
00BEMHOM HaNPSPKEHHOM COCTOSIHUM, CO3aBAEMOM OKPYXXAIOLLUM OETOHOM U KOCBEHHOW apmaTypow, ecnun
OHa yCTaHOBMeHa.

5.2.16 Pacuer Ha npogaBnMBaHue NPOU3BOAAT ANA NNOCKUX XKENEe300ETOHHbIX 3NEMEHTOB (NAUT) Npu
JeliCTBUM COCPEeaOTOYEHHbIX CUITbl U MOMEHTa B 30He npoAaBnuBaHus. [NpeaenbHoe ycunue, KoTopoe Mo-
XKET ObITb BOCTMIPUHATO >KENEe300ETOHHbLIM 3NIEMEHTOM NPU NPOAABNUBAHUW, CleAyeT ONpeAenaTb Kak CyMMmy
NPeaenbHbIX YCUIUIA, BOCMPUHUMAEMbIX GETOHOM M MONEPEYHON apMaTypoi, PacnornoXeHHON B 30HE Npo-
JaBnuBaHus.

5.3 TpeGoBaHUA K pacyeTy Xene300eTOHHbIX 3MEMEeHTOB N0 06pa30oBaHUIO TPELUH

5.3.1 Pacuer »ene3o6eTOHHbIX 3NEeMEHTOB MO 00pa30BaHUI0 HOPMAsbHbLIX TPELLUUH MPOU3BOAST NO
npeaenbHbIM YCUITMSAAM UIU MO HENUHEWHOW aechopmaunoHHON Moaenu. PacyeT no 06pa3oBaHUIO HAKITOHHbIX
TPELUMH NPOM3BOASAT MO NpeAerbHbIM YCUIUAM.

5.3.2 Pacuer no 06pa3zoBaHuIo TPELUUH ene300eTOHHbIX 3NEeMEHTOB NO NpPeAenbHbIM YCUITUAM NPoU3-
BOAAT M3 ycrosus (5.2), N0 KOTOPOMY yCuUnue OT BHELUHMX HArpy3ok u Bo3aencTBui F B paccmarpuBaeMom
CEYEHUN He JOIMKHO NnpeBbilaTh NPeaenbHOro yeunus Fc,cvu,t, KOTOpOE MOXET ObiTb BOCNPUHATO >ene3obe-
TOHHBIM 311EMEHTOM MpY 06pa3oBaHUM TPELLMH

F<Forout 5.2)

5.3.3 MpeaenbHoe ycunue, BOCNPUHUMAEMOE ene300eTOHHbIM 9N1IEMEHTOM Mpu 0O6pa3oBaHMKU HOp-
ManbHbIX TPELUMH, CrieayeT onpefensaTb, UCXOAA M3 pacyeTa xene3obEeTOHHOro areMeHTa Kak CnnoLuHOro
Tena ¢ y4eTom ynpyrux aecopmanui B apMatype U Heynpyrux gecdopmauuin B paCTHyTOM U CxaTtom OeToHe
npy MakCUManbHbIX HOPManbHbIX PACTATMBAIOLLMX HANPSHKEHUAX B GETOHE, paBHbIX PACYETHLIM 3HAYEHUAM
COMpOTUBIIEHUsI GETOHA OCEBOMY PACTSHKEHUIO Ry o -

5.3.4 Pacuer »xene3obeToHHbIX 31IEMEHTOB N0 06pa30BaHUIO HOPMAanbHbLIX TPELLWMH NO HENUHENHOW Ae-
hOpMaLMOHHOW MOZENU NPOU3BOASIT HA OCHOBE AuarpaMm COCTOSIHUSI apMaTypbl, PACTAHYTOrO U CXXaroro
6eToHa u rmnoTessbl NNockux ceveHuii. Kputepmem obpasoBaHns TPELUWH ABNSETCA AOCTVXKEHWE NPefenbHbIX
OTHOCUTENbHbIX AehopMaumii B pacTaHyTOM GETOHE.

5.3.5 lMpeaenbHOe ycunue, KOTOPOE MOXET ObiTb BOCTIPUHATO >KENe300ETOHHbIM 3NMeMEHTOM npu 00-
pa30BaHWUN HAKIMOHHBIX TPELLMH, CneJyeT OnpeaensTb, UCX0As U3 pacyera *ene3o0eTOHHOro afeMeHTa Kak
CMNIIOLLHOTIO YNPYroro Terna u Kputepust NPOYHOCTM GETOHA NpY NTIOCKOM HaNPSHXKEHHOM COCTOSHUMN «CXaTne —
pacTsDKEHUE».
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5.4 TpeGoBaHMA K pacyeTy Xere306eTOHHbIX 35IEMEHTOB NO PACKPbITUIO TPELUH

5.4.1 Pacuer xene300eTOHHbIX 3NEeMEHTOB NPOU3BOAAT MO PACKPLITUIO PA3NIUYHOIO BUAA TPELLMH B TEX
cnyyasix, Korga pacdeTHasi npoBepka Ha o6pa3oBaHue TPELLUMH NOKa3bIiBaET, YTO TPeLUMHbI 06pasytoTcs.

5.4.2 PacyeT no pacKpbITUIO TPELUMH NPOU3BOAAT U3 ycnoeus (5.3), N0 KOTOPOMY LLUMPUHA PaCKPLITUA
TPELNH OT BHELUHEN Harpysku a,,. He LOrDKHa NPEeBOCXOAUTb MPEAENbHO AOMYCTUMOTO 3HAYEHUS LUMPUHBI
PaCKPbITUA TPELUNH 8y

a (5.3)

cre < acrc, ult

5.4.3 LLUnpuHy pacKkpbITUs HOPMAanbHbIX TPELUH ONPEAENAIOT Kak NPOU3BEAEHNE CPEAHUX OTHOCUTENb-
HbIX AehopMauuil apMaTypbl Ha y4acTKe MeXAy TPELLMHAMM U ANUHBI 3TOro yyacTka. CpefHue OTHOCUTErb-
Hble fedbopmanuu apmaTypbl MEXay TPELUMHAMU ONPeensitoT ¢ y4eToM paboThbl pacTAHYTOrO GETOHA MeXAY
TpeLwmHaMmu. OTHOCUTENbHbIE AedhopMaLMu apMaTypbl B TPELLMHE ONPEAENSIOT U3 YCIIOBHO YNPYroro pacyera
»Kene3obEeTOHHOro aneMEHTa C TPELLMHAMM C MPUMEHEHMEM NPUBEAEHHOTO MOAYNA AedhopManmm oxaToro be-
TOHA, YCTaHOBIIEHHOIO C YY4ETOM BIIUAHUA HEeynpyrux gecpopmaumin 6eToHa cxaTomn 30Hbl, UNN N0 HENMUHENHON
aedopMaLMOoHHOW Mogenun. PacCToOAHWE MeXAy TpeLuHamMun onpeaensaioT us ycrnosus, no KOTOPOMy pasHOCTb
YCUNUIA B NPOAONBHON apmaTtype B CEYEHUM C TPELUMHOW U MeXay TpelLMHaMmn AormkHa ObiTb BOCNPUHATA
YOUNUAMU CLENNEHNA apmaTypbl ¢ GETOHOM Ha ANMHE 9TOr0 y4acTka.

LLnprHy packpbITUs HOPMAarbHbIX TPELLMH CneayeT OnpeaensTb ¢ y4eTOM XapakTepa AeNCTBUS Harpys-
Ku (NOBTOPAEMOCTU, ANUTENLHOCTM U T. M.) U BUAA Npochunsa apmaTypbl.

5.4.4 TpepenbHO AONYCTUMYIO LUMPUHY PaCKPbITUS TPELUH &, ., CRIEAYET yCTaHaBNUBaThb, UCXOAS U3
3CTETUYECKNX COOBpaXeHuii, Hanmuus TpeboBaHMi K NPOHMLIAEMOCTU KOHCTPYKLIMIA, a Taloke B 3aBUCUMOCTH
OT ANUTENbHOCTU OENCTBUA Harpy3ku, Buga apMaTypHOW CTann U ee CKIIOHHOCTM K Pa3ssuUTUIO KOPpPOo3uu B
TpewwHe (CM 28.13330).

5.5 Tpe6oBaHuA K pacyeTy Kene306eTOHHbIX 3f1IeMeHTOB No AedopMmauusam

5.5.1 Pacuer xene3o6eTOHHbIX SNIeMEHTOB no aedopMaumam npou3BoasT u3 ycnosus (5.4), no koTo-
poMy nporubbl UMM NEPEeMELLEeHUs KOHCTPYKLUUIA f OT AeWCTBUA BHELUHEW HArpy3ku He AOSMKHbI NpeBbillaTh
npeaenbHO OMYCTUMbIX 3Ha4EHUI NPOrMGOB UK NepPeMELEHUi £,

F<fy. (5.4)

5.5.2 Mporndel nnu nepemMeLleHns xene3obeToHHbIX KOHCTPYKUMI onpeaensioT no obLwuM npasunam
CTPOUTENbHOW MEXaHWKM B 3aBUCUMOCTU OT M3rMBHbIX, CABUTOBbLIX M 0CEBbIX Ae(DOPMALIMOHHBIX XapakTepu-
CTUK Xene306eTOHHOro 3MIEMEHTa B CEYEHMSIX MO ero AnuHe (KPUBU3HA, YIMbl CABUrA U T. A.).

5.5.3 B cnyuasix, korga nporu6bl »ene3o6eToOHHbIX aNEMEHTOB B OCHOBHOM 3aBUCAT OT U3rMBHbIX aedop-
MaLuii, 3Ha4YeHNsA Npornbos ONPeAEnsIoT MO KPUBU3HAM ANEMEHTOB MW MO >KECTKOCTHBIM XapaKTepuUCcTUKamMm.

KpuBn3Hy »ene3o6eTOHHOro arieMeHTa OMNpeAensiioT Kak YacTHoe AeneHus u3rnbaioLero MOMeHTa Ha
XKECTKOCTb XEene306eTOHHOro ce4YeHns npu usrube.

XecCTKOCTb paccMaTpuMBaeMoro CeveHusi ene3obeTOHHOro dfeMeHTa onpeaensiior no odwum npa-
BMINaM COMPOTMBIEHUA MaTEpUarnoB: Ansi cedeHus 6e3 TpewmuH — KakK AMA YCNOBHO YMpyroro CnAowHoro
9MEMEHTA, a ANA CeYeHUs C TPeLuHaMm — Kak Arns YCroBHO YNPYroro afemMeHTa ¢ TpelyyHamu (NpuHnumasn
NUHENHYIO 3aBUCUMOCTb MEXAY HanpshkeHusiMu u aedopmauusmu). BnusHue Heynpyrux gecpopmaumin 6e-
TOHA YYMTbIBAIOT C NOMOLLLIO NMPUBEAEHHOTO Moayns Aedopmauuii 6eToHa, a BnusiHue paboTbl PaCTSAHYTOro
6eToHa Mexay TpeLuHaMu — G NOMOLLbIO NPUBEAEHHOTO MOAYNA AedopMaLmnii apMaTypbl.

Pacuet gechopmaumii xene306eToHHbIX KOHCTPYKLUIA C YYETOM TPELLUMH NPOU3BOAAT B TEX CryYasx, Kor-
fAa pacdyeTHas nposepka Ha o6pasoBaHWe TPELUMH NOKa3blBAET, YTO TpeLumHbl obpasytoTca. B npoTuBHOM
crnyvae npousBoAAT pacqeT AgedopMaLiuii kak Ans xene3obeTOHHOro sneMeHTa 6e3 TpeLyH.

KpuBu3Hy n npoaonbHble aedopmanmum >kene3obeToHHOro SreMEeHTa Takxke onpeaensior No HenuHen-
HO aedhOpMaLMOHHON MOAENN, UCXOASA U3 YpaBHEHMI PABHOBECUS BHELLHWUX W BHYTPEHHUX YCUNURA, Oen-
CTBYIOLLMX B HOPMAaIlbHOM CEYEHWUM STIEMEHTA, rMMoTes3bl MIOCKUX CEYEHMId, auarpaMm COCTosiHUSE BeToHa u
apMatypbl U cpeaHux aedpopmauyuii apMatypbl MeXay TpeLuHaMu.

5.5.4 Pacyer gedopmanuin xene3o0eTOHHbIX 9NIeMEHTOB CNeayeT NPOU3BOAUTL C YYETOM ANUTENbHO-
CTU OENCTBUA Harpys3oK.

Mpu BbIYMCIIEHMM NPOrMBOB XXECTKOCTb YY4ACTKOB SfIeMeHTa CneayeT onpeaensTb C y4eTOM Hanuumsa nnu
OTCYTCTBUSA HOPMarnbHbIX K MPOAOMLHOM OCK SNIEMEHTA TPELLMH B PACTAHYTON 30HE €r0 NOMNEPEYHOro cevYeHus.
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5.5.5 3Ha4yeHua npegenbHO AONYCTUMbIX AebopmaLmii NPUHUMALOT B COOTBETCTBUM C 8.2.20. Mpu aeii-
CTBUM MOCTOAHHBIX U BPEMEHHBIX ANUTENbHBIX N KPATKOBPEMEHHbIX Harpy30k Nporu xene3o6eToHHbIX ane-
MEHTOB BO BCEX Crly4asax He AOIpkeH npesbiwatb 1/150 nponeta u 1/75 Bbineta KOHCONU.

6 Marepuanbl Ans 6€TOHHbIX U XeNe306eTOHHbLIX KOHCTPYKLUN

6.1 BeToH

6.1.1 [ns GEeTOHHbIX 1 >Xene300eTOHHbIX KOHCTPYKLUMIA, NPOEKTUPYEMbIX B COOTBETCTBUM C HACTOSALLUM
CBOAOM Npasun, CNeAYeT NpeqycMarpuBarb KOHCTPYKLMOHHbIE GETOHbI:

- TSOKENbIA, B TOM YUCNE HANPATAIOLLMIA CpeaHen NNOTHOCTH oT 2200 a0 2500 Kr/MS BKAKYUTENBHO;

- MEMKO3EePHUCTbII CpeIHen NNOTHOCTH oT 1800 A0 2200 Kkr/M3 BKMIOUUTENLHO;

- nerkuii cpeaHei nnotHocTH ot 800 A0 1400 kr/M3 BKMIOYUTENBHO;

- AYEUCTLIN cpeaHeit MNOTHOCTH oT 500 Ao 1200 kr/M3 BKIOYUTENBHO.

6.1.2 Mpu npoeKkTupoBaHUM GETOHHBIX U Xene306eTOHHLIX COOPYXEHUI B COOTBETCTBUM C TpeboBaHu-
AMU, NPEABLABNSAEMbIMUA K KOHKPETHBIM KOHCTPYKUUAM, A0SHKHbI ObITb YCTaHOBMEHbI BUA 6ETOHA U €70 HOpMU-
pyeMble nokasaTenu kayecrea, KOHTpoNMpyeMble Ha NPOU3BOACTBE.

6.1.3 OCHOBHbIMU HOPMUPYEMBIMU U KOHTPONUPYEMbIMU NOKa3aTensiMu kayecTBa 6eToHa ABNAIOTCA:

- Knacc no NPOYHOCTM Ha cxaTtue B;

- Knacc no Npo4HOCTU Ha OCEBOE pacTaxeHue By,

- Mapka no MOp030CTOWKOCTH F;

- Mapka no sogoHenponuuaemoctu W;

- Mapka no cpegHen nnoTHocTtu D;

- Mapka no cCamOoHanpsKeHuio S .

Knacc 6eToHa no MPOYHOCTM HA CxXarue B COOTBETCTBYET 3HAYEHUIO KyOMKOBOW NPOYHOCTU GETOHA Ha
cxaTue, MMa, ¢ o6ecneyeHHOCTbIO 0,95 (HopMaTUBHAA KyOUKOBAs NPOYHOCTL).

Knacc 6eToHa no npoYHOCTH Ha 0CEBOE pacTaXeHne B, COOTBETCTBYET 3HAYEHMIO NPOYHOCTM BETOHA Ha
oceBoe pacTtsikeHue, MlMa, ¢ obecneyeHHOCTbIo 0,95 (HoOpMaTUBHAA NPOYHOCTL OETOHA).

[onyckaeTcs npuHMMaTh MHOE 3HaYeHne 06ecneYeHHOCTU NPOYHOCTU BETOHA Ha CXaTue U 0CeBOe pac-
TSOKEHME B COOTBETCTBUMU C HOPMATUBHbLIMK JOKYMEHTaMM AN OTAEMNbHbIX CreLUarnbHbIX BUAOB COOPY>KEHUN.

Mapka 6eToHa MO MOPO30CTOMKOCTM F COOTBETCTBYET UUCHY LMKIOB 3aMOPaXXMBaAHUSI U OTTauBaHUSA,
Mpy KOTOPbIX XapakTepucTuku 6eToHa obecnevnBaloTcsl B HOPMUPYEMbIX Npeaenax.

Mapka 0eToHa no BogoOHenpoHuuaemocTu W COOTBETCTBYET MaKCMMAasIbHOMY 3HAY€HUIO AaBnEHUS
Boabl, MMa - 101, BbigepxunBaeMoMy 6eTOHHBIM 06pa3LIOM NPY UCTIbITAHUN.

Mapka 6eToHa no cpeaHei nnoTHocTu D COOTBETCTBYET CpeagHeMy 3Ha4YeHUo 06beMHON Macchl Ge-
TOHAa, Kr/m3.

Mapka Hanpsratioero 6eToHa no camMmoHanpsXeHuio npeacTaenseT coboii 3HaYeHUe npeaBapuUTenbHO-
ro HanpsbkeHus B 6eToHe, MMa, cosgaBaemoro B pe3ynsrate ero pacLumperus npu koadduumueHTe npoaons-
Horo apmupoBanus u = 0,01.

Mpu HeoBx0aMMOCTH YCTaHaBMMBAIOT AOMOMHUTENLHLIE HOPMUPYEMbIE MOKa3aTenu kadectsa 6eToHa,
CBSA3aHHbIE C TENSIONPOBOAHOCTLIO, TEMNEPATYPOCTONKOCTbLIO, OTHECTONMKOCTbIO, AeddopMaumeit ycagku, nos-
3y4eCTbl0, BIHOCIUBOCTbIO, TEMNSIOBbIAENEHUEM, KOPPO3UOHHOMN CTOWKOCTLIO (Kak caMoro 6eToHa, Tak U Haxo-
Asilencs B HEM apmartypbl), 6UoONornyeckon 3almTon u ApyruMm TpeboBaHUAMK, NPEALABNSAEMbIMU K OETOHY
KOHCTpyKumid (CIM 50.13330, CM 28.13330).

Hopmupyemble nokasatenu kavecrsa 6eTOHA CrieayeT yCTaHaBnMBaTh NPU NPOEKTUPOBAHUU BETOHHBIX
1 >kene306EeTOHHbIX KOHCTPYKLMIA HAa OCHOBaHWUMW pe3yrbTaToB pacyeTa u yCrnoBuid 9KCnyaTaumum KOHCTPYKLMA.

HopmMmupyemble nokasatenu kadectsa 6eToHa AOMmKHbI ObiTb 06ecneyeHbl COOTBETCTBYHOLMM COCTABOM
OeToHa ANA KOHCTPYKLMI U COOPY>KEHWIA C Y4ETOM TEXHOMOMMU €ro0 NPUrOTOBIEHNSA U NPOU3BOACTBA BETOHHbIX
pa6oT. HopMupyemble nokasarenu kayectsa 6eToHa 40IKHbI KOHTPONMPOBATLCA Kak Npu nNpom3BoacTBe be-
TOHA, TaK U HENOCPEACTBEHHO OETOHA KOHCTPYKLIMIA.

HeobxoaumMble HOpMUpYyeMble nokasatenu kadecTsa BeToHa crnefyeT ycTaHaBfMBaTh NpU NPOEKTUPO-
BaHUK BETOHHBIX U >Kene300eTOHHLIX KOHCTPYKLMI B COOTBETCTBUM C PACHETOM W YCMOBUSIMU U3TOTOBMEHUS
W 3KCnnyaTauum KOHCTPYKUMUIA C YY4ETOM PasnnUYHbIX BO3AENCTBUI OKPYXKAIOLEN Cpeabl U 3aLWUTHbIX CBOWCTB
6GeToHa No OTHOLLEHWIO K MPUHATOMY BUAY apMaTypbl.

Knacc 6eToHa no npoYHOCTU Ha cxaTtue B HazHayaloT AnA BCeX BULOB GETOHOB M KOHCTPYKLMIA.

Knacc 6eToHa no npo4HOCTM Ha 0CeBOe pacTsxeHne B, HasHavaloT B Criydasx, Koraa sTa xapakTe pucTy-
Ka — rnaBeHCTBYIOLLas B paboTe KOHCTPYKLMU U €€ KOHTPOMNUPYIOT Ha NPOU3BOACTBE.
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Mapky 6eToHa no MOpPO30CTONKOCTU F HasHa4vatoT ans 6eToHa KOHCTPYKLMIA, MOABEpraioLLmMxcsa Bo3aei-
CTBUMIO MEPEMEHHOr0 3aMOPaKUBAHMA U OTTAMBAHUA, U YCTAHABNMBAKOT N0 nepsoMy 6asosomy metoay Fy u
no sropomy 6a3osomy metoay F, B COOTBETCTBUM C ASNCTBYIOLLMMM CTAHAAPTAMN.

Mapky 6eToHa no BogoHenpoHMUuaemMocTn W HasHa4yaoT Ans KOHCTPYKUMIA, K KOTOPbIM NPeAbABNAoT
TpeboBaHusi N0 orpaHNYeHuIo BOAONPOHULLAEMOCTH.

Mapky 6eTOoHa N0 CaMOHaNPSKEHUIO HEOBXOAUMO Ha3HaYaTb ANsi CAMOHAMPSHKEHHbLIX KOHCTPYKLIMIA, KOT-
[la 9Ty XapakTepuCTUKy YYUTbLIBAIOT B PACYETE M KOHTPONMUPYIOT Ha NPOu3BOACTBE.

6.1.4 ns 6eTOHHbIX 1 ene300eTOHHbIX KOHCTPYKLMWI crieayeT npegycmarpuBarb OETOHbI KNaccos u
MapoK, NpUBeAEHHbIX B Tabnuuax 6.1—6.6.

Tabnuya 6.1
BeToH Knaccbl 6eToHa No NPoYHOCTU Ha cxaTue
Tspkenblil 6eToH B3,5; B5; B7,5; B10; B12,5; B15; B20; B25; B30; B35; B40;
B45; B50; B55; B60; B70; B80; B90; B100
Hanpsratowyunii 6eToH B20; B25; B30; B35; B40; B45; B50; B55; B60; B70

MenkosepHUCTbIN B6eTOH rpynm:

A — ecTecTBeHHOro TBepAeHus wunu nogeeprHyThid | B3,5; BS; B7,5; B10; B12,5; B15; B20; B25; B30; B35; B40
TennoBoi 06paboTke Npu aTMOCEPHOM JaBMNEeHNU

B — noaBeprHyThI aBTOKNaBHOW 06paboTke B15; B20; B25; B30; B35; B40; B45; B50; B55; B60
JlerkuiA GETOH Mapok no cpeaHel NIOTHOCTU:

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; B15; B20
D1400, D1500 B3,5; B5; 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

HAdencTblil 65eTOH Mapok Mo cpegHeit NNOTHOCTY: ABTOKNaBHbIA HeaBToknaBHbINA
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; B10 B2,5; B3,5; B5
D1000 B7,5; B10; B12,5 BS5; B7,5

D1100 B10; B12,5; B15; B17,5 B7,5; B10
D1200 B12,5; B15; B17,5; B20 B10; B12,5

Mopu3soBaHHbI 6€TOH MapoK Mo cpefHei NNOTHOCTH:

D800, D900, D1000 B2,5; B3,5; B5
D1100, D1200, D1300 B7,5
D1400 B3,5; B5; B7,5
MpumevyaHne — B HacToslLLEM CBOAE NpaBUIl TEPMUHBI «JETKUIA GETOH» U «MOPU30BaHHLIA GETOH» NpUMe-

HSAIIOT COOTBETCTBEHHO ANSA 0603HaYeHUs nerkoro 66ToHa NNOTHO| CTPYKTYpPLI U Nerkoro 6€ToHa Nopu3oBaHHON CTPYK-
Typbl (CO cTeneHbto nopusayuu Gonee 6 %).
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Tabnuya 6.2

BeToH Knacc 6eToHa NpoYHOCTM Ha 0ceBoe pacTaxXeHue

Tskenwlid, Hanparatowmii, MenkosepHucToiid | B0,8; B41,2; B/1,6; B2,0; B2,4; BR2,8; B;3,2, B3,6; BA,0; BA,4, BA,8
6€eToHbI

TNerkunit 6eToH B0.8; B/1,2, B{1,6; B2,0; B2,4, B2,8; B3,2

Tabnuya 6.3

BeToH Mapka 6eToHa o MOpo30CTONKOCTU

Taxensld, Hanpsrawwmini u mMenkosepHu- | Mo nepsoMy 6aszoBoMy MeToay:
CThlif 6eTOHBI F,50; F,75; F,100; F,150; F,200; F,300; F,400; F,500; F,600; F,800;
F,1000
1
Mo BTopoMy 6a3oBoMy MeTOAY:
F»100; F,150; F,200; F,300; F,400; F,500

INerkuii 6eToH Mo nepsoMy 6a3oBoMy MeTOAY:
F,50; F,75; F,100; F,150; F,200; F,300; F,400; F,500; F,600; F,800;
F,1000

AdencTelit 6eToH Mo nepBoMy 6a3oBoMy MeToAYy:
F,50; F,75; F,100; F,150; F,200; F,300; F,400; F,500

Mopu3soBaHHkI# 6ETOH F15; F25; F35; F50; F75; F100

Tabnuuya 6.4
BeToH Mapka 6eToHa no BoAONPOHULIAEMOCTH

TsdKenblid, B TOM YUcne Hanparaowuin, men- | W2; W4; W6, W8; W10; W12; W14: W16; W18; W20
KO3E€PHUCTLIA BETOHbI

Jlerkuin 6eToH W2; W4; W6; W8; W10; W12
Tabnuya 6.5
BeToH Mapka 6eToHa no cpegHel NNOTHOCTH
Jlerkunii 6eToH D800; D900; D1000; D1100; D1200; D1300; D1400;, D1500; D1600C;
D1700; D1800; D1900; D2000
Mopu3aoBaHHbI 6eToH D800; D200; D1000; D1100; D1200; D1300; D1400
HAyencTblin 6eToH D500; D600; D700; D800; D900; D1000; D1100; D1200
Tabnuuya 6.6
BeToH Mapka 6eToHa No caMOoHanNPAXEHUo
Hanpsratowuit 6eToH Sp0,6; Sp0,8; Sp’l; Sp’l 2; Sp1,5; Sp2; Sp3; Sp4

6.1.5 MpoekTHbIN Bo3pacT BeToHa, T. €. BO3PACT, B KOTOPOM BETOH AOMKEH NPUOGPECTU BCE HOPMUPY-
eMble ANA Hero nokasarenu kadectea, HasHayaloT Npu NPOEKTUPOBAHUKU, UCXOAA U3 BO3MOXKHbIX pearnbHbIX
CPOKOB 3arpy>eHus KOHCTPYKLMIA NPOEKTHbIMW Harpy3kamu, ¢ y4eToM crnocoba BO3BEAEHUA KOHCTPYKLIMIA U
yCnoBwuii TBepaeHus 6eToHa. MNMpu OTCYTCTBUM STUX JaHHbIX Knacc 6eToHa ycTaHaBNUBAKOT B NPOEKTHOM BO3-
pacre 28 CyT.

3HayeHme HopMUpyeMbIX MokasaTernen OTMYCKHOW UM nepeaaTovHoi NpovHOCTU BEeTOHa B aneMeHTax
COOPHBIX KOHCTPYKLUWIA CneayeT Ha3HavyaTk B COOTBETCTBUK C JENCTBYIOLLMMU HOPMATUBHBLIMU AOKYMEHTAMMU.
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6.1.6 [ns »xene3o0eTOHHbIX KOHCTPYKLUUI CNeayeT NPMMEHSTL Knacc 6eToHa No NpOYMHOCTU Ha cxaTue
He Huxke B15.

[na npeasapuTenbHO HanpPs>KeHHbIX Xene306EeTOHHbIX KOHCTPYKUMIA knacc 6eToHa no NpovHOCTU Ha
cxarue crieqyeT NpUHUMAaTh B 3aBUCUMOCTM OT B A M KNacca HanpsraeMoi apMaTypbl, HO He Hibke B20.

MepepatoyHylo NPOYHOCTL GeTOHa Rbp (Npo4YHOCTL BETOHA K MOMEHTY ero oOXxaTus, KOHTponupyemas
aHamnormyHo knaccy 6eToHa nNo NMPOYHOCTU HA CXKATUE) CrieAlyeT HasHadaTb He MeHee 15 MMa u He meHee
50 % npuHATOro knacca 6eToHa No NPOYHOCTU Ha CxaTue.

6.1.7 Menko3sepHuUCThIVi 6eTOH Be3 crneumanbHOro 3KCNepUMEHTanbHOr0 0DOCHOBaHUA He AonycKaeT-
€A NMPUMEHSATb ANs Xene306eTOHHbIX KOHCTPYKLUIA, NOABEPraloWUXCA BO3AEWCTBMIO MHOTOKPaTHO NOBTOPSt-
IOLLIEICA Harpy3Kku, a TaKkke ANA NpeaBapUTENbHO HAaMPSDKEHHbLIX KOHCTPYKUui nponetoM Gonee 12 M npu
apMuMpOBaHUK NPOBOSIOYHON apMaTypon Knaccos B, Bp nkK

Knacc menkosepHucTtoro 6eToHa No NPOYHOCTM HA CXatue, NPUMEHSIEMOTO ANs 3aLMThl OT KOPPO3uu
n obecneveHus cuenneHns ¢ 6eToOHOM HanpsAraeMol apMaTtypbl, PaCnosIOXKEHHOW B Na3ax U Ha NOBEPXHOCTH
KOHCTPYKLMK, OIDKEH BbiTh HE HWwke B20, a Anst MHbeKUUn KaHanoB — He Hxe B25.

6.1.8 Mapky 6eToHa no MOPO30CTOMKOCTU CrielyeT HasHauyaTb B 3aBUCMMOCTM OT YCNOBUI paGoThbl KOH-
CTPYKUUI B Cpefie 3HaKonepeMeHHbIX Temneparyp B cootBeTcTBuu ¢ CM 28.13330.

6.1.9 Mapky 6eToHa NO BOAOHENPOHMLAEMOCTU crieayeT HasHayaTb B 3aBMCUMMOCTU OT YCMO-
BUW 3KCNnyaTauunm u ypoBHA BO3AENCTBUSA arpeCCUBHLIX cped Ha GETOH KOHCTPYKUWW B COOTBETCTBUU C
CIn 28.13330.

6.1.10 OCHOBHbLIMW NPOYHOCTHLIMU XapakTepucTukamu HeToHa ABNAIOTCHS HOPMATUBHLIE 3HAYEHUS:

- COMPOTUBMEHNS BETOHA 0OCEBOMY CXaTMIO Ry

- ConpoTUBrEHsi GETOHA OCEBOMY PaCTSDKEHUIO Ry,

HopmaTtueHble 3Ha4eHUss CONPoTUBNEHUSI BETOHA OCEBOMY CXaTUIO (MPU3MEHHAA NPOYHOCTb) U OCEBO-
MY pacTsXKeHUIO (NPU Ha3Ha4YeHMK Knacca 0EToHa Ha NPOYHOCTb HA CXaTWe) NPUHMMAIOT B 3aBUCMMOCTU OT
knacca 6eToHa no NPOYHOCTM Ha cxaTtue B cornacHo Tabnuue 6.7.

Mpu HasHa4YeHun knacca GeToHa Mo NPOYHOCTU HA OCEBOE PaCTKEHUE B; HOPMATMBHLIE 3HAYEHUA CO-
NPOTUBIIEHNA BGETOHA OCEBOMY PACTSXKEHUIO Ry, , NPUHMMAIOT PAaBHBLIMKW YUCNOBON XapaKkTepuCTMKe Knacca
feToHa Ha 0ceBOe pacTshKeHue, ’

6.1.11 PacyeTHble 3Ha4eHUs CONPOTUBIIEHUS GETOHA 0CEBOMY GKATHMIO R, 1 OCEBOMY PaCTSKEHMIO Ry,
onpeaensalT no popmynam:;

R
R, = =2 6.1)
Yb
R
Ry = % 6.2)
bt

3HaueHusi KOIPULMEHTA HAAEKHOCTHM NO GETOHY NMPK CHATUM ¥, NPUHUMAIOT PABHBIMK:

- OIS pacyeTa no npeaenbHbIM COCTOSSHUSIM NEPBOM TPYMMbl:

1,3 — AnA TAXenoro, MenKo3epHUCTOro, HanNpAratLWwero u Nerkoro 6eToHoB;

1,5 — ansa a4euncroro 6eToHa;

1,0 — ansa pacyeTa no npeaenbHbIM COCTOAHUAM BTOPOW rpynnbl.

3HayeHus Ko3apuLMeHTa HAAEXHOCTN MO BETOHY NPU PACTSKEHUN Y, MPUHMMAIOT PABHBLIMM:

- ANsi pac4yeTa no npeaenbHbIM COCTOSIHUAM MEPBON rpynnbl NPU Ha3Ha4YeHUK Knacca 6eToHa no npoy-
HOCTU Ha cxaTue:

1,5 — AnA TAXENoro, MeNKo3epHUCTOro, HaNPSAraloLero n nNerkoro 6eToHoB.;

2,3 — ana ayeucroro 6eToHa;

- AnA pacyeta no npeaenbHbIM COCTOSIHUSIM NEPBOW FPYNMbl NPU Ha3HaYeHuU knacca 6eToHa no npoy-
HOCTU Ha pacTshKeHue:

1,3 — Ans TSHKENOro, MENKO3epPHUCTOr0, HaNPAraloLWEero U Nerkoro 6eToHoB;

1,0 — anA pacyeta no npeaerbHbIM COCTOSHUAIM BTOPOW FPynnbl.

PacueTHble 3HaueHus conpoTuBneHusi 6eToHa Ry, Ry Ry, oop Ry ser (C OKPYINEHMEM) B 32BUCUMOCTH
OT knacca DeToHa no NPOYHOCTM Ha CXaTUE U OCEBOE pacTshkeHue npuBeaeHbl: B Tabnuuax 6.8, 6.9 — anA
npeaenbHbIX COCTOSIHUI NEPBON rpynnbl, B Tabnuue 6.7 — BTOPO rpynnbl.
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Tabnwuuya 6.7

HopmaTuBHble conpoTuBneHus 6eToHa Ry, Ry, ,, MIa, u pacueTHble conpoTuerieHua 6eToHa AnA NpeAenbHbIX COCTOAHWIA BTOPOI rpynnbI
Bua Rp ser W Rpt sep MIMa, Npu knacce GeToHa no NpoyHOCTM Ha cxaTtue
conpoTuene- BeToH - g
HvA B15| B2 |B25|B35| B5 |B75| B10 |B125| B15 | B20 | B25 | B30 | B35 | B40 | B45 | BSO | BSS | BSO | B70 | BSO | BOO |B100
CxaTune TaKenbli, — | — | — 127135557595 16 |185| 22 (255 29 | 32 | 36 |395| 43 | 50 | 57 | 64 | 71
oceBoe MenKosep-
(NpuameH- HUCTBLIA U
Hasa npouy- Hanpsrato-
HOCTb) R, Lni
I/IF‘,b,ser
Ierkuin — | —[19]127|35|55]|75]95]| 11 16 (1851 22 |255( 29 | — | — | — | — | — | — | — | —
AyencTolin 1411924133146 |69 ]|90(105(1S5| —|—|—|—|—]—|—|—|—|—|—1|—1|—
PacTsxeHue | Tsxenbli, — | -1 —1039]055(0,70|0,85|1,00(1,1011,35[1,65(1,75]1,95(2,10|2,25]2,45(2,60|2,75]3,00(3,30|3,60]3,80
oceBoe Ry, , | Menkosep-
WRptser | HUCTBIA M
Hanpsrato-
LI
Jlerkuin — | — [0,29]0,39]|0,55(0,70(0,85(1,00[1,1011,35|1,55|1,75|195|210) — | — | — | — | — | — | — | —
Ademctoin | 0,22(0,26(0,31]041(0,55(063 089100105 — | — | — | —|—|—1 —|—|—|—1|—1|—1|—

MpumevaHus
1 3Ha4eHuns conpoTUBMEHWIA NpuBeAeHbl AN AYencToro 6eToHa cpefHei BnaxHocTbio 10 %.

Y€THbIX CONPOTUBMNEHUR Ry, Ryt s CIEAYET NPUHUMATE C YMHOXEHWEM Ha KOo3dhhuumneHT 0,8.

criefyeT NPUHUMATL Kak Anst nerkoro 6eToHa ¢ yMHOXeHUEM Ha ko3achduuueHT 0,7.

4 [na Hanpsratowero 6eToHa 3Ha4eHus Rbt,n' Rbt’se, cneayeT NPUHAMATBL C YMHOXEHUEM Ha KO3 dULmeHT 1,2.

2 [Ansa menkosepHucToro 6eToHa Ha Necke ¢ MoAyneM KpynHoctn 2,0 u MeHee, a Takke ANA rerkoro 6eToHa Ha MeNKOM NOPUCTOM 3anofHUTENe 3Ha4YeHUs pac-

3 [ins nopusoBaHHoro 6eToHa, a Takke Ans KepamautonepnmTo6eToHa Ha BCNyYEeHHOM NEpPRMTOBOM Mecke 3HaYEHWUA PacHeTHbIX CONPOTUBNEHNA Ry, o, Ry oo

8102°0€€€1L°€9 IO
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Tabnuya 6.8

Bug PacueTHble conpoTueneHus 6etoHa Ry, Ry, MMa, 4nA npeAentHbIX COCTOSHWIA NePBOL rpynMbl Npu Knacce 6eToHa No MPOYHOCTU Ha cXaTue

CONPOTUB- BeToH

neHusA B15| B2 [B25|B35( B5 |B7,5| B10 |B12,5| B15 | B20 | B25 | B30 | B35 | B40 | B45 | B50 | B55 | B60 | B70 | B80 | B90 | B100
CxaTune Taxeneli, — — — (21|28 (45|60)|75|85|115|145|17,0]19,5122,0]125,0]127,5|30,0(33,0|37,0(41,0(44,0(475
oceBoe MernKosep-
(Npuamen- HUCTBIA 1
Has npoy- Hanpsrato-
HOCTb) Ry, LniA

Jlerkuin — — (152128 |45|60|75(|85|11,5]|145(17,0(19,56]|220]| — — — — — — — —

Avenctoin (09513 (16| 22131146 |60|(70(77| — | —|—]|—]—|—|—|—|—|—|—1]|—1]—

PacTsxeHne | Taxenbli, - | — | — |026]0,37|0,48(0,56(0,66|0,75|0,901,05(1,15(1,30]1,40]1,50|1,60(1,70(1,80]1,90]|2,10| 2,15 | 2,20
oceBoe Ry MenKo3sep-
HUCTBLIN U
Hanpsirato-

i

Jlerkui — | — [020|0,26|0,37|0,48|0,56|066(0,75{0,90(105(1,15|130(140( — | — | — | — | — | — | — | —

Aveunctoin | 0,09(0,12|10,14(0,18|10,24|0,28|0,39|044(046| — [ — | — | — | —| —| —| — | — | — | — | — | —

MpuMeyaHusa

1 3HaveHuns conpoTUBMeHnii NpusefeHsl AN a4enctoro 6eToHa cpefHeit BnaxHocTelo 10 %.

2 [ns menkosepHucToro 6eToHa Ha necke ¢ MoayfeM KpynHocTu 2,0 1 MeHee, a Takke AN nerkoro 6eToHa Ha MENKOM MopuCTOM 3anofIHUTeNe 3Ha4YeHus pac-
YETHBIX CONPOTUBNEHUN Ry, CIEAYET NPUHUMATL C YMHOXEHWEM Ha KoadppuumeHT 0,8.

3 Ana nopusosaHHOro 6eToHa, a Takke AN KepaM3uTonepnuToBeToHa Ha BCMyYEHHOM NEPrUTOBOM MEeCKe 3HaYeHUA pacyeTHLIX CONPOTUBNEHUA Ry, crneayeT
NpUHUMAaTL Kak ANa nerkoro 6eToHa ¢ yMHOXeHWeM Ha koaddumeHT 0,7.

4 [Ina HanpsratoLlero 6eToHa 3HaveHust Ry, CNefyeT NPUHUMAaTh ¢ YMHOXEHUEM Ha KoadpduLMeHT 1,2.

5 [Ona taxensix 6eToHos knaccos B70—B100 pacyeTHble 3HA4Y€HUA CONPOTUBEHUA OCEBOMY CXaTUio Ry, 1 OCEBOMY PaCTAXEHUI Ry NPUHATEI C Y4eTOM Ao-

MOSTHUTENBHOIO MOHUXKAIOLLIETO KOS DULMEHT Yy, b, YHNTHIBAIOLLETO YBENUYEHUE XPYMKOCTY BLICOKOMPOYHLIX GETOHOB B CBSI3W C YMeHbLUEHWeM fedopMaLmii Nonay-

360-B
YeCTU U paBHOro Yo br = W , rae B — knacc 6eToHa no NPOYHOCTU Ha CXKaTue.

8102°0€€ELEI LID
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6.1.12 B He0BOXx0aANMbIX Cy4asix pac4ETHbIE 3HAaYE€HUA NPOYHOCTHBIX XapakTepUCTUK OETOHA YMHOXKAaIOT
Ha cneayolme KOIMMULMEHTLI YCHOBUIA paboThl vy, Y4UTbIBAOLME OCOGEHHOCTU PaboTLl GETOHA B KOH-
CTPYKUMM (XapakTep Harpy3ku, yCroBUs OKpy>KatoLLel cpedbl U T. 4.):

a) v, — ANA GETOHHbIX U XENe306ETOHHbIX KOHCTPYKLMIA, BBOAMMbINA K PACYETHLIM 3HAYEHUAM COMnpo-
TUBNEHNUIA Ry U Ry, U YYUTLIBAIOLLMIA BIIMSIHUE ANUTENLHOCTY AENCTBUA CTATUYECKON Harpy3Ku:

Yp1 = 1,0 — npu AeicTBMK BCEX HArpy3oK, BKIlOYast KPAaTKOBPEMEHHbIE Harpysku;

Yp1 = 0,9 (AN AYEUCTbIX N NOPU3OBAHHLIX GETOHOB v, = 0,85) — Npu AEWCTBUN TOMLKO NOCTOSIHHBIX U
ONUTENbHbIX Harpys3ok;

6) Yo — AN GETOHHbLIX KOHCTPYKLIMIA, BBOAMMBIIA K PACYETHLIM 3HAYEHUSAM CONPOTUBNEHNA Ry U YUUTbI-
BalOLLWIi XapaKkTep paspyLUeHUst TakuX KOHCTPYKUUH, vy, = 0,9;

B) Yp3 — ANt GETOHHbIX M Xene3oBeTOHHbIX KOHCTPYKUMUIA, GETOHUPYEMbIX B BEPTUKATILHOM MOMOMNEHUM
npu BbIcOTE cnost 6eToHnpoBaHua Gonee 1,5 M, BBOAUMbIA K PACYETHOMY 3HAYEHUIO COMPOTMBIIEHUSI BeTOo-
Ha Ry, 743 = 0,85;

M Ypq — ANA A4ENCTbIX GETOHOB, BBOANUMbIA K PACHETHOMY 3HAYEHUIO CONPOTMBNEHUA OETOHA R):

Yp4 = 1,00 — npu BRaXxKHOCTH Auenctoro 6etoHa 10 % u mexee;

Yp4 = 0,85 — Npu BNAXKHOCTN S4EUCTOTO BetoHa bonee 25 %;

no UHTEPNONALMK — NpU BNAXHOCTU A4eunctoro 6etoHa 6onee 10 % n mexee 25 %.

BrnvsHue nonepeMeHHOro 3amMopaXkuBaHWA M OTTauBaHKS, @ TaKkke OTpuLaTeNibHbIX TEMNEpaTyp y4yu-
ThIBAIOT KOS(PPULMEHTOM yCrnoBuii paboTbl 6eToHa vy < 1,0. [INA HAaA3EMHbIX KOHCTPYKLUIA, NOABEpraembix
aTMocepHbIM BO3AEMCTBUAM OKPY>XAIOLEN Cpedbl MPU pacyeTHOW TeMNepaType Hapy>KHOro Bo3ayxa B Xo-
nogHblit nepuod MUHYc 40 °C 1 BbiLLE, NPUHUMAIOT KOIPULIMEHT v,s = 1,0. B 0CTanbHbIX Cy4vasx 3HaueHus
KoadbpuLUMEHTa NMPUHUMAIKOT B 3@BUCUMOCTU OT Ha3HAYEHWUS KOHCTPYKUMWU U YCNOBUI OKPYXKalowen cpeabl
COrMacHo crneumarnbHbIM yKasaHuam.,

Tabnuuya 6.9
PacueTHble 3HaYeHUsA CONpOTUBEHNA GeToHa ANA NpeAenbHbIX COCTOAHUI
nepBoW rpynnbl Ry, MlMa, npu knacce 6eToHa No NPOYHOCTU Ha 0ceBoe
Bug BeToH pacTaxeHue
COMpOTUBNEHUS

B;0,8 B,1,2 B,1.6 B;20 B;2,4 B;2:8 B;3.2

Pactspkenue Taxenwblid, MENKo3epHU- 0,62 0,93 1,25 1,55 1,85 2,15 2,45

oceBoe Ry, CTbIA, Hamnpsralowmin 1

nerkum

6.1.13 OcHOBHbIMM Ae(POPMALIMOHHBIMMU XapakTepUCTUKaMu GeToHa IBNSIIOTCSA 3HAYEHUSA:
- MpeaenbHbIX OTHOCUTENbHBIX AedopMaLmii GETOHA NPU OCEBOM CXKATUK U PacTSDKEHUM (NPU 04HOPOA-
HOM HanpPsHDKEHHOM COCTOSAHUM BETOHA) €5 U €4y,
- HaYanbHOro MOAYNA ynpyroctu Eg;
- moayns casura G;
- koachchuLMeHTa (XapaKTepucTUkK) Nomn3y4ectu ¢y, .,
- Ko3ahpuumeHTa nonepevHoit aedopmaumm GeToHa (koacpcpuumenTa Myaccona) Vp pi
- koachcpuumeHTa nMHenHol TemnepaTypHon aAedopmaunu 6eToHa o,
6.1.14 3HavyeHus npeaenbHbIX OTHOCUTENbHLIX AeopMaLMii TSHKENOFO, MENKO3EPHUCTOTO U Hanpsirato-
Liero 6eTOHOB NPUHUMAIOT PABHBIMU:
- NPW HENPOAOIDKUTENBHOM AENCTBUN HArPy3Ku:
€40 = 0,002 npu ocesom cxaruu;
€410 = 0,0001 Npu 0CcEBOM pacTsKEHUM,
- Npu NPOAOCIKMTENLHOM JENCTBUM Harpyskn — no tabnuue 6.10 B 3aBUCMMOCTU OT OTHOCUTENLHON
BMA>XHOCTN BO3AYyXa OKPY>KaloLLei cpeabl.
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Ta6nuya 6.10

OTHocuTenbHble AethopMaLiMn TAKENOro, Merko3epHUCTOro U Hanpsratowero 6eToHa
npu npoagonNXuTenbsHOM AEﬁCTBMM Harpyskun
OTHoCUTENbHAA BNaXHOCTb
BO3AYXa OKpyXaloLyel cpeab, npu cxatum NpU pacTaxeHUn
%
€pg - 10° gy - 10° €p1reg° 10° €p0 - 10° eprp - 103 €pt170g° 10°
Bblwe 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 56 34 0,28 0,36 0,26

MpuMevyaHusa

1 OTHOCUTENbHYIO BNaXHOCTb BO3AyXa OKpyxXatowein cpeabl npuHumatot no CI 131.13330 kak cpegHiolo Mecad-
HYK0 OTHOCUTESIbHYIO BNaXXHOCTb Haubonee Tennoro Mecaua gnAa pa|710Ha CTpoUTENbLCTBA.

2 [InA BLICOKONPOYHbLIX GETOHOB 3HAYEHUS OTHOCUTENLHLIX AehOpPMaLNii €5, CIIEAYET NPUHUMATL C YMHOXEHUEM
Ha oTHoweHue (270 — B)/210.

SHaveHus npejesnbHbIX OTHOCUTENbHLIX AedhopmaLuii ANS NErkux, S4EUCTbIX U NOPU30BaHHLIX GETOHOB
cneayeTt NPUHUMATB MO CNeLManbHbIM YKa3aHUAM.

[donyckaerca npuHMMaTb 3HAYEHUA nNpeAenbHbIX OTHOCUTENbHBLIX aAedopmauuit  nerkux 6ero-
HOB NPWU NPOAOIMUTENLHOM JENCTBUM Harpy3ku no Tabnuue 6.10 ¢ NOHWXAOWMM KOIDDULNEHTOM
[(0,4 + 0,6 p/2200) > 0,7] (3a€Cb p — NNOTHOCTbL GETOHA).

6.1.15 3HayeHua HavanbHOro MOAYNA yNnpyroctu 6eToHa NpU CXaTum U PacTsHKEHUWM NPUHMMALOT B 3a-
BMCMMOCTM OT Knacca GeTOHa N0 NPOYHOCTM Ha CxaTtue B cormacHo Tabnuue 6.11. 3HaueHusa moaynsa casura
GeroHa npuHuMaloT paBHbiM 0,4E,.

Mpu npofomMKUTENbHOM AECTBUM HArpy3ku 3Ha4YeHue moayns aechopmauuin 6eToHa onpeaensioT no

dopmyne

5 6.3)

E,. =
b )
1+ (pb,cr

T

(

rae @p o, — kosadhuumeHT nonsyuecrtn 6etoHa, npuHMMaeMslin cornacHo 6.1.16.

6.1.16 3HaueHus koadpdpuumeHTa nondyyectu GeToHa ®p o MPUHUMAIOT B 3aBUCUMOCTU OT ycnosui
oKpy>atoLLein cpefbl (OTHOCUTENbHOW BNAXHOCTU BO3Ayxa) U knacca 6etoHa. 3Hadyenus kodadppuumeHToB
Non3y4yecTy TSHKENOro, MENKO3EePHUCTOro U HanpsrawLwero 6eToHOB NpuBeaeHsbl B Tabnuue 6.12.

3HauyeHusa KosdpuumneHTa nNon3yyecTu nerknmx, SYEUCTbIX U NOPU3OBaHHbIX OETOHOB CREAYET MPUHU-
MaTtb NO cneunanbHbIM YKa3aHUAM.

[onyckaeTcsi NPUHUMATL 3HaYeHUS KoapduLmMeHTa Non3y4ecTu nerkux 6eToHoB no Tabnuue 6.12 ¢ no-
HMKAIOLLMM Ko3hduLMeHToM (p/2200)2.

6.1.17 3HauyeHune «koadpduumeHTa nonepeyHon pedopMmauun OGeToHa [OMNYCKAETCA MNPUHMMATb
Vpp = 0,2.

6.1.18 3HauyeHue KoapduumeHTa NUHENHOW TeMnepaTypHoil agedopmaumu 6eTOHa Npu M3MEHEHUM
Temneparypbl 0T MuHyC 40 °C ao nmoc 50 °C npuHMMaIoT:

o =1 1075 °C~1 — ana THKENOro, Menko3epPHUCTOrO, HAaMPAraloLLEro GETOHOB W Nerkoro 6eToHa npu
MEIIKOM NNOTHOM 3anonHuTene;

oy = 0,7 - 1075 °C~" — nnsi nerkoro GeTOHa NPU MENKOM NOPUCTOM 3aMOSHUTENE;

oy =1+ 107 °C~1 — anst )4eMCTOrO U NOPU3OBAHHOTO GETOHOB.
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Tabnunya 6.1

3HayeHUsA HavaneHoro MoAynA yrpyrocTi GeToHa npu CXaTiu U pacTsaxeHun E,, MMMa - 1073, npwy knacce 6eToHa Mo NPOYHOCTW CxaTus

beToH B15] B2 [B25]B35] B5 |B7,5] B10 [B12,5] B15 | B20 | B25 | B30 | B35 | B40 | B45 [ B50 | BS5 | BEO | B70 | B8O | B9O [ B100
Tskenbii — | — | —|95|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(425| 43
MenkosepHUCTbIA rpynn:
A — ecTecTBeHHoOro TBepaeHmnss | — | — | — [ 7,0 | 10 |1356(155|17,6|19,5|22,0(24,0|26,0|275(285| — | — | — | — | — | — | — | —
E —astoknaBHoroTeepgerus | — | — | — | — | — | — | — | — [16,5(18,0(19,6(21,0(22,0(23,0(23,5(24,0{24,5(250| — | — | — —

Jlerkuin n nopu3oBaHHekIin Map-
KW Mo cpefHei NNoTHOCTY:

D800 — | —|40([45]| 50|55

D1000 — | — |50(55|63|72|80]|84

D1200 —|—|60|67|76]|87]|95]100(10,5

D1400 — | —|70(78)88|100(11,0|11,7(12,5|113,5(145|15,5

D1600 — | — | —|[90]10,0|11,56(125|13,2(14,0115,5{16,5[17,5]18,0
D1800 —|—|— | —11,2]|130(14,0)14,7]|155]|17,0118,5(19,5]|20,5(21,0
D2000 —|—|—| = — |145(16,0]17,0|18,0]19,5]|21,0(22,0123,0(23,5

FAYencThIN aBTOKNaBHOM
TBEPAEHWSA Mapku No cpeaHei
NIOTHOCTK:

D500 1,4
D600 17118 ] 21
D700 19122]125(29
D800 29]134|40
D900 3814555
D1000 5060170
D1100 68179]83|86
D1200 84188|93

MpumevaHua
6eToHa cneayeT NpMHUMaThL ¢ koadduuymeHTom 0,89.

HOI UHTEepNONAUUK.

4 [Ina Hanpsratowero 6eToHa 3sHa4eHns £, NPMHNMALOT Kak ANs Taxenoro 6eToHa ¢ yMHOXeHWeM Ha koadduumenT o = 0,56 + 0,006 B.

1 [Ona Menko3epHucToro 6eToHa rpynnel A, NOABEPrHyTOro Tennosoi obpaboTke Unu Npu atMocdepHOM [aBneHUn, 3Ha4YeHUsT HauanbHbIX Mogynen ynpyroctu
2 na nerkoro, S4EUCTOrO U NOPU3OBAHHOrO BETOHOB NPU NPOMEXYTOMHBIX 3HAYEHUSX MIOTHOCTU BeTOHa HayanbHbIe MOAYMW YNPYrOCTU NPUHUMAIOT HO NUHEN-

3 [na sdenctoro 6eToHa HeaBTOKNABHOMO TBEPAEHNS 3HaYeHUs £, NPUHNMALOT Kak [nsi 6eToHa aBTOKIMaBHOrO TBepleHNs C YMHOXeHNneM Ha koadduumnenT 0,8.
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Tabnuya 6.12

OTHocUTENbHaA BNAXHOCTL 3HaueHns koadhcuLmeHTa nonsyyecTn 6eToHa @y ., Npu knacce Taxernoro 6eToHa Ha cxaThe
BO3AYyXa OKpyxXatoLjen :
cpeapl, % B10 B15 B20 B25 B30 B35 B40 B45 B50 B55 B60—B100
Bblwe 75 2,8 2,4 2,0 1,8 1,6 1,5 1,4 1,3 1,2 11 1,0
40—75 3,9 3,4 2,8 25 23 21 1,9 1,8 1,6 1,5 1,4
Hwxe 40 5,6 4,8 4,0 3,6 3,2 3,0 2,8 2,6 24 2,2 2,0
MpumeyaHne — OTHOCUTENLHYIO BNAXHOCTb BO3AlyXa OKpyxatollei cpeabl npuHumatot no CI 131.13330
KaK CPeiHIo MeCAYHYI0 OTHOCUTENbHYIO BaXHOCTb Haubornee Tennoro Mecaua ANA paitoHa CTpOUTENLCTBA.

6.1.19 [lnarpammbl COCTOSIHUA BETOHA NPUMEHSIIOT NPU pacyeTe Xene3o6eTOHHbIX ANIeMEHTOB NO He-
TNMHEHON AeddOPMaLMOHHON MOAENN.

B kauectBe pacyeTHbIX AuarpaMM COCTOSHMA GETOHa, onpeaensiowmx CBA3b MEXAY HaNPsHKEHNAMU U
OTHOCUTENBHLIMK AedopMaLMAMK, UCMONL3YIOT CreayloLLMe Buabl AnarpaMmMm 6eToHa: KpMBONUHENHBIE, B TOM
ymucne ¢ HACNaaaloLLei BETBbLIO (CM. NpunoxeHue M), KYCOYHO-NMHENHbIE (ABYXNUHENHBIE U TPEXITMHEHBIE), CO-
OTBETCTBYIOLUME noBeaeHuto 6eTona. MNpu 3ToM A0IPKHLI ObITb 0003HAYEHbI OCHOBHbLIE NAapPaMETPUYECKUE TOUKU
AunarpaMMm (MakcuMarbHbIe HaNPSHKEHUA U COOTBETCTBRYIOLLME AeddOpMaLMK, TPAHUYHBIE 3HAYEHUS U T. 11.).

B kauectBe paboumx auarpamMMm COCTOSIHUSI TSDKENOro, MENKO3epHUCTOro M Hanpsraowero 6eTowa,
onpeaensoLLmX CBA3bL MEeXAY HANPSHKEHNAMU U OTHOCUTENBHBIMM Aedh)opMaLMAMU, NPUHMMAIOT YNPOLLIEHHbIE
TPEXIIMHENHYIO U ABYXITMHENHYIO Anarpammel (CM. pucyHku 6.1, a, 6) no Tuny awarpamm MNpaHatns.

6.1.20 INpu TpexnuHeiHoi auarpamme (CM. pucyHok 6.1 a) cxumalowme HanpsbkeHus 6eToHa oy, B 3a-
BUCUMOCTM OT OTHOCHUTENbHBIX Aeopmaumii ykopoueHus 6eToHa &, onpeaensioT no chopmynam:

npn 0 <g, <g,,

Gb = Eb . Sb, (6'4)
NPU €4 < € < €9
(o) g, —¢€ o
op = (1_£J._b -}k ‘Ry; 6.5)
Ry ) o= Ry
NP €40 < &y < €y
o, =R, (6.6)
3HaYeHNs HaMNPSXKEHWNIA Gpy NPUHMMAIOT
Gb1 = 0,6 M Rb,

a 3Ha4YeHUs OTHOCUTENbHLIX AethopMaLuii €,y NPUHUMAIOT

(o]
_%p
€y = =
b
o Op
(o} =0 =
Opp = Opp = R, b1 b0
b0 = Op2 = Np = o = Ry
Op1
arctgE,, arctgEyp, rog
€p1 €po Ep2 &p €p1 Epo Ep2 &p
a 6

a— TpEXHVIHeVIHaFl AnarpaMmMa CoCTOAHUA CXKaToro GeToHa; 6 — ,ElByXJ'IVIHeI‘/'IHaH Avarpamma CoCToAHUA cXaToro GeTtoHa
PucyHok 6.1 — [narpamMbl cocTosHWUA cxaToro 6eToHa
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3HaYeHNs OTHOCUTENbHbLIX AedopMaLnil €,, ANA TAXKENOro, MENKO3EPHUCTOTO U HanpArawLlero 6ero-
HOB NPUHUMALIOT:
- MpPU HENPOLOMKUTENBHOM AECTBUM HArPy3KH:
- 4ns GEeTOHOB KNiacca no NPOYHOCTH Ha Cxatne B0 n Himke — g, = 0,0035;
- Ans BbICOKONPOYHbIX GETOHOB Knacca no Npo4HoCTU Ha oxarue B70—B100 ¢, npuHumatoT no
nuHeriHomy 3akoHy ot 0,0033 npu B70 go 0,0028 npu B100;
- NPV NPOAOIKMTENBHOM AENCTBUM HArpy3ku — no Tabnuue 6.10.
3HayeHun Ry, E, U g,q NpUHUMALOT cornacHo 6.1.11, 6.1.12, 6.1.14, 6.1.15.
6.1.21 lMpu ABYXNUHEIRHOI Anarpamme (CM. PUCYHOK 6.1, 6) CxMMaloLLMe HanpsxeHns 6eToHa G, B 3a-
BUCMMOCTU OT OTHOCHMTENbHbIX Aed)opMaLMii &, ONPEAENIOT No hopmynam:
npu0<g,<gp,

roe Ry
€1 = '
Eb,red
Sp = Ep req* € 6.7
anl €b1 < Eb < €b2

3HaueHus npuBeaeHHOro Moayns aedopmaumuy 6eToHa E, . NPUHUMAIOT
Rb

Ep g = 6.9)

8b1,red

3Ha4eHust OTHOCUTENbHbIX AethOPMALIMI €4y oy MPUHUMALOT:

- ANS TSOXKENOro 6eToHa Npu HEeMPOAOIKUATENBHOM ASHCTBIUN Harpy3Kku €p1 rod = 0,0015;

- A nerkoro 6eToHa Npu HENPOAOMKUTENLHOM AENCTBUMUN HArpy3ku Ep1 reg = 0,0022;

- 4nA Tshkenoro 6eToHa npu NPOAOMKMTENBHOM AEUCTBMM HArpy3ku — no Tabnuue 6.10.

3HaveHus Ry, g,, NpuHMMAIOT, Kak B 6.1.20.

6.1.22 Pactarusatome HanpshxeHuss OETOHA Gy, B 3aBMCUMOCTH OT OTHOCUTENbHLIX Aedopmauuii €,
onpeaensloT no npueedeHHsiM B 6.1.20 u 6.1.21 gnarpammam. NpuU 3TOM pacyeTHbIE 3HAYEHUs CONPOTUB-
neHusi GeTOHa CKaTUo Ry 3aMEHSIOT Ha PaCYETHbIE 3HAUEHMS CONPOTUBEHUA BEToHa PacTsHKEHUIO Ry, CO-
rnacHo 6.1.11, 6.1.12, 3Ha4€HNs Ha4anLHOrO MOAYNA ynNpyroctu E,, onpeaensaior cornacHo 6.1.15, snavexus
OTHOCUTENbHON AehopMaLUM €, NPUHUMAIOT COMMAcHO 6.1.12, 3HaUYEHMA OTHOCUTENLHON AehopMaLINK €,
NPUHUMALIOT AN TSHKENOTO, MENKO3e PHMCTONO M HanpsiraloLero 6eToHOB: NpU HENPOAOIMKMTENLHOM AEUCTBUN
Harpyskn — e, = 0,00015, Nnpu NPOAOIKUTENLHOM [EHCTBUM Harpysku — no Tabnuue 6.10. [ina asyxnu-
HEMHOW AnarpaMmbl NPUHUMAIOT €, rod = 0,00008 npu HENPOAOMKUTENBLHOM AEWCTBUM HArpy3ku, a Nnpu nNpo-
AOMKMTENLHOM — N0 Tabnuue 6.10; 3HaveHun Ebt,red onpeaensiot no copmyne (6.9), noacrasnas B Hee Ry,
U ey Jed

6.1.23 TNpu pacyeTe NPOYHOCTU ENE306ETOHHbLIX NEMEHTOB MO HENUHEWHHON AedOopMaLMOHHON MO-
Aenu ans onpeaeneHna HanpsXeHHo-A4edOPMUPOBAHHOTO COCTOSIHUSA CXATOW 30HbI BETOHA MCNONL3YIOT ANa-
rpamMMbl COCTOSAAHMA CxKaToro 6eToHa, npuseaeHHble B 6.1.20 n 6.1.21 ¢ AeDOPMALMOHHBIMU XapaKTEPUCTU-
KaMu, OTBEYAIOLMMN HENPOAOIHKUTENBLHOMY AENCTBUIO HArpy3ku. MNpu 3ToMm B kayecTBe HauGonee nNpocTon
MCMONb3YIOT ABYXJIMHENHYIO AuarpaMmMy COCTOAHUsI BeToHa.

6.1.24 TMpu pacyere 06pa3’oBaHNUA TPELLMH B XKene3006eTOHHbIX KOHCTPYKLUMSIX MO HeNnUHenHon aedop-
MaLIMOHHON MOAenu AnA onpeaeneHns HanpsHkeHHO-4ehOpMUPOBAHHOIO COCTOSIHUS CXaTOro U PacTAHYTO-
ro 6eToHa UCNONbL3YIOT TPEXITMHENHYIO Anarpammy cOCTosiHus 6eToHa, npuBeaeHHyio B 6.1.20 n 6.1.22, ¢
AedOpPMaLMOHHLIMN XapaKTEPUCTUKAMKU, OTBEHAIOLIMMU HENPOAOIMKUTENLHOMY AENCTBUIO HArpy3ku. OByx-
nuHeliHy1o Anarpammy (cMm. 6.1.21), kak Haubornee NPOCTYIO, UCMONb3YIOT AN ONpeAeneHns HanpPsXKeHHO-ae-
(POPMUPOBAHHOFO COCTOAHMA PACTAHYTOro 6eToHa nNpu ynpyrou paborte cxatoro 6eToHa.

6.1.25 lMpu pacyete aedopmauuit >ene3oOETOHHbIX MEMEHTOB MO HENMUHEWHON AedopMaLMUOHHON
MOAENN Npyu OTCYTCTBUU TPELLMH ANSA OLEHKWU HanpskeHHO-AedOPMMPOBAHHOTO COCTOSIHUA B CXXaTOM U pac-
TAHYTOM GETOHE MCNONb3YIOT TPEXJIMHENHYIO AUarpamMmmy COCTOsIHUSA BEeTOHA C y4eTOM HENPOAOMKUTENBHOIO
1 NPOAOIHKUTENLHOrO AeNCTBUA Harpy3ku. MNpuU HanMuum TpeLwwmH ANs OLEHKW HanpshKEeHHO-Ae(OpMUPOBaH-
HOr0 COCTOSIHUA CXKaToro 6€6TOHa NOMUMO YKa3aHHO BbllLie AWarpaMMbl UCMONb3YIOT, Kak Haubonee NPocTyio,
ABYXIIMHENHYIO Anarpammy COCTOSIHMSI 6eTOHA C y4eTOM HENpPOAOIDKUTENBHOIO U NPOAOIDKUTENLHOMO Aen-
CTBUSA Harpysku.
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6.1.26 lNpu pacuyeTe packpbITUA HOPManbHbLIX TPELUMH NO HEMUHENHOW AedOPMAaLIMOHHOW Moaeny Ans
OLIEHKMU HaNPSHKEHHO-AeOPMUPOBAHHOIO COCTOSHUA B CXKaroM GETOHe UCMOoNb3yIoT AuarpaMmmbl COCTOSIHUS,
npuseseHHble B 6.1.20 n 6.1.21, ¢ y4eTOM HENPOAOIMKUTENLHOIO AEeNCTBUSA Harpy3ku. Mpu 3TOM B KavecTBe
Hanbonee nNpoCTon UCNONbL3YIOT ABYXITMHENHYIO AnarpaMMy COCTOsiHUS GeToHa.

6.1.27 BnusiHne nonepemMeHHOro 3aMopa)kmpaHus U OTTauBaHusA, a Takke oTpULaTenbHbIX Temneparyp
Ha AedopMaLUOHHbIE XapaKTePUCTUKM GETOHA YunTLIBAIOT KOI(PDULIMEHTOM yCnoBuii paboTbl vy, < 1,0. [ns
Ha13eMHbIX KOHCTPYKLUUIA, noagBepraeMbiX aTMOCepHbIM BO3AENCTBUAM OKPYXKaIlOLLEn cpeabl NpyU pac4eTHON
TeMneparype Hapy>kHOro Bo3ayxa B XonoaHbi nepuog MuHyc 40 °C u BbiLLe, NPUHUMAIOT 3HaYeHne Koadhdu-
uueHTa v,, = 1,0. B ocTanbHbIX cyyanx 3HaueHusa k03puLMeHTa vy, NPUHUMAIOT B 3aBUCMMOCTH OT HasHa-
YEHMWA KOHCTPYKLMIA U YCNIOBUI OKPYy>KaloLwen cpeabl.

6.1.28 3Ha4yeHMsA NPOYHOCTHbLIX XapakTepucTUK GeToHa Npu NNOCKOM (ABYXOCHOM) unu OOGBEMHOM
(TPEXOCHOM) HaNpPsXXEHHOM COCTOSIHUM CcrieayeT onpeaenaTh C yY4eToM BuAa M knacca 6eToHa U3 kputepus,
BbIPaXKAIOLLErO0 CBAA3b MEXAY NpedenbHbIMU 3HAYEHUAMU HANPSDKEHUIA, AEWCTBYIOLLUX B ABYX UNU TpeX B3a-
MUMHO NEPNeHAUKYNAPHbLIX HanpaBrneHusX.

Hedbopmauum GeToHa cneagyeT onpeaensaTb C YY4ETOM NAIOCKOro UM 06 bEMHOIO HaNPSXKEHHbIX COCTOSAHUN.

6.2 Apmartypa

6.2.1 Mpu NPOEKTUPOBAHMMU KENE30OETOHHBIX 34aHMIT U COOPY>XEHNI B COOTBETCTBUM C TPEGOBAHUAMM,
NpeabABNAEMbIMUA K GETOHHBIM W XKeNEe306ETOHHBIM KOHCTPYKLUMAM, AOMKHb! ObITb YCTAHOBMNEHLI BUA apmary-
pbl, €8 HOpMUPYEMbIE U KOHTPONMPYEMbIE NOKa3aTenu Ka4ecTea.

6.2.2 [ns apmMupoBaHus xene3o00eTOHHbIX KOHCTPYKLMI CneyeT NpUuMEHSTb COOTBETCTBYIOLLYIO Tpe-
60oBaHMAM AeCTBYIOLUMX CTAHAAPTOB MW YTBEPXKAEHHBIX B YCTAHOBIIEHHOM MOPSiAKE TEXHUHMECKUX YCNOBUM
apmMarypy crnegyoLwmx BU40B:

- ropsiyeKaTaHylo rnagkyio ¥ nepuoandeckoro Npodussi ¢ NOCTOSHHON U NMEPEMEHHON BbICOTON BbICTY-
noB (KOMbLIeBOW U CeprnoBUAHbIA NPOPUNL COOTBETCTBEHHO) AUaMETPOM 6—50 MM;

- TEPMOMEXAHUYECKU YNPOYHEHHYIO Nepuogunyeckoro npodpuna gnamerpom 6—50 mm;

- X0nogHoaeoOpMUPOBAHHYIO NEPUOANYECKOro Npoduna guameTpom 3—16 mm;

- apMaTtypHble KaHaTbl AuameTpoM 6—18 MMm.

6.2.3 OCHOBHLIM NokasaTenemM KayecTsa apmartypbl, yCTaHaBNMBaeMbIM NPU NPOEKTUPOBAHUM, ABNSET-
€S Knacc apMartypbl Mo MPOYHOCTU Ha pacTsixeHue, 0003HaYaeMblii:

A — ans ropsyekaTtaHon U TepMOMEXaHMYeCkU YNPOYHEHHOW apMaTypsl;

B, Bp — Ang XonoaHoaedopMUPOBAHHON apMaTypbl;

K — ansa apmaTtypHbIX KAHATOB.

Knaccel apMatypbl N0 NPOYHOCTM HA pacTsXeHWe COOTBETCTBYIOT rapaHTUPOBaHHOMY 3Ha4YeHUI0 npeae-
na Tekyyectu, hM3n4eCcKoro MM ycrioBHOrO (PaBHOrO 3HAYEHUIO HanPsKEHWIA, COOTBETCTBYIOLLUX OCTaTOuY-
HOMY OTHOCUTENbLHOMY yanuHenuto 0,1 unu 0,2 %), ¢ o6ecneyeHHOCTLI0 He MeHee 0,95, onpeaensemMomy no
COOTBETCTBYIOLLIMM CTaHAapTam.

Kpome T0ro, B HE06X0AMMBIX CNy4asx kK apMaType npeabaBnsioT Tpe6oBaHUs Mo AONONAHUTENBHBLIM NOo-
Kasarensam Ka4ecrBa: CBApMBaEMOCTb, MMACTUYHOCTb, XJ1a40CTONKOCTb, KOPPO3UOHHYIO CTOMKOCTb, XapakTe-
pUCTUKK CUEnneHns ¢ GETOHOM u ap.

6.2.4 [ns »xene300eTOHHbIX KOHCTPYKUMIF 6€3 npeaBapuTENLHOrO HaNPSXEHUA apmatypbl B Ka4ecTee
yCTaHaBnNMBaEMOIN NO PaCcHETy apMaTypbl NPUMEHSAIOT apmartypy nepuoaudeckoro npodmna knaccos A400,
A500 n AB00, a Takke apmaTtypy knaccos B500 u Bp500 B CBapHbIX ceTkax u kapkacax. Mpn o6ocHOBaHWUK
39KOHOMMUYECKOI LienecoobpasHOCTU JONYCKAeTCA NPUMEHSATL apMaTypy 6onee BbICOKUX KNacCoB.

[ns nonepe4yHoro u KOCBEHHOTO apMUMPOBAHUI NPUMEHSIIOT IMaakKylo apMartypy knacca A240 us cranu
mapok Ct13cn n CT3nc (C KaTeropusimm HOPMUPYEMBbIX NOKa3aTenei He HUxe 2), a Talkke apMaTypy nepmoau-
yeckoro npocuns knaccos A400, A500, B500 u Bp500.

[ns npegBapuTenbHO HaNPAXEHHbIX XKeNe306eTOHHbLIX KOHCTPYKLUUIA CneayeT npeaycMaTpueaTh:

- B Ka4yecTBe Hanpsraemon apMarypsbi:

- ropsyYeKataHylo U TepMOMEXaHM4eCkU YNPOUHEHHYI0 nepuoaudeckoro npoduns knaccos A600,

A800 n A1000;

- XonoaHoaedopMUPOBAHHYIO Nepuoaguyeckoro npoduns knaccos ot B 1200 ao B, 1600;

- KaHaTHYI0 ceMMnpOBONOYHyI0 knaccos K1400, K1500, K1600, K1700; K1800; K1900;
- B Ka4eCTBE HeHanpsraeMoi apmarypbl:

- ropsdekaTtaHylo rnaakyto knacca A240;

- ropsyekaTaHylo, TepMOMEXaHMYECKN YNPOYHEHHYIO U XONOAHOAEe(OPMUPOBAHHYIO Nepnoanye-
ckoro npochuns knaccos A400, A500, A600, B500 u Bp500.
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6.2.5 Mpu BLIGOpE BUAA U MAPOK CTanu ANs apMartypbl, yCTAHABNMBAEMON MO pacyeTy, a Takke npo-
KaTHbIX CTanen Ans 3aknagHbiX AeTanei cneayeT yyuTbiBaTb TEMNepaTypHble YCNOBUS AKCnyaTauumu KOH-
CTPYKLMIA U XapaKTep UX Harpy>xeHus.

B KOHCTpYKUMAX, 3KCNIyaTupyemblX Npu cTaTu4eckon (M KBa3uCTatu4eckomn) Harpy3ke B OTansmBaeMbixX
3AaHuAX, a Takkke Ha OTKPbITOM BO3yXe U B HEOTANNUBAEMbIX 3[aHUAX NPU pacquHoﬁ TeMmneparype MUHyc
40 °C v BbILLE MOXET ObITb MPUMEHEHA apMaTyPa BCEX BbILLEYKA3aHHbIX KNAcCoB, 32 UCKIIOYEHUEM apmary-
pbl knacca A400 us cranu mapku 35IC, knacca A240 us cranu mapku Ct3kn, NPMMEHAEMBIX NPU PaCHETHON
Temneparype muHyc 30 °C u BbiLue.

Mpu pacueTHoW Temnepatype Hwxe MuHYC 55 °C ucnonb3ylor apmarypy knacca Ac500C n A600 u3
cranu mapku 20M2CPBA.

Mpu apyrux ycnoBusix aKCNnyaTauuu Knacc apMatypbl U Mapky cTanuv NPUHUMAlOT NO cneuuanbHbIM
yKasaHusm.

Mpu NpoeKkTUPOBaHUK 30HbI NEPEAAYN NPEABAPUTENBHOIO HANPSDKEHUS!, AaHKEPOBKM apmaTypbl B 6eTOHE
M COeaVHEHUI apmaTypbl BHaxNecTky (6e3 cBapku) cneayeT yuuTbiBaTb XapakTep NOBEPXHOCTU apMartypbl,
yCTaHaBNMBaEMbIli COOTBETCTBYIOLLIMMYU CTAaHAAPTAMM HA apMarypy.

Mpu NpoeKkTUpOBaHUM CBAPHBLIX COEAUHEHUI apMaTypbl CNieAyeT yUnTbIBaTh Cnocob U3roToBneHus ap-
MaTypbl, yCTaHaBNMBAEMbI COOTBETCTBYIOLIMMMU CTaHAAPTAMU HA apmarypy.

6.2.6 [Ons MOHTaXHbIX (NOALEMHbIX) NETENb ANEMEHTOB COOPHbLIX XENe306eTOHHbIX U GETOHHBIX KOH-
CTPYKUMI cneayet NPUMEHATbL ropsyekaTanyio apmarypy knacca A240 u3 cranu mapok Ct3cn u Ct3nc (¢ ka-
TEropuAMM HOPMUPYEMBIX NOKa3arenei He HWXe 2 Mo COOTBETCTBYIOLLMM CTaHaapTam).

B cnyyae ecnu MOHTa)K KOHCTPYKUMW BO3MOXXEH MPU pacYETHOW 3MMHEN TeMnepaTtype HUXe MUHYC
40 °C, AnA MOHTaXHbIX NETENb HEe A0NYCKaeTCA NPUMEHATh cTanb mapku Ct3nc.

6.2.7 OCHOBHOW NPOYHOCTHON XapaKTEPUCTMKOW apMartypbl ABNAETCA HOPMaTUBHOE 3HAYEHUE Conpo-
TUBNEHUS PACTAXKEHUIO Rs'n, npuHUMaeMoe B 3aBUCUMOCTHM OT Kracca apMartypbl no tTabnuue 6.13.

Tabnuya 6.13

HomuHanbHbIih HopmaTuBHbIe 3HaueHUA CONpOTUBNEHNS pacTskeHunio R
Knacc apmatypel AvameTp U pacyeTHbIE 3Ha4YEHNA CONPOTUBIIEHNS PaCTAXEHNIO
apmaTtypbl, MM ANs NpefenbHbIX COCTOAHMI BTOPOW rpynnbl R o, Ma

A240 6—40 240

A400 6—40 400

A500 6—40 500

AG00 6—40 600

A800 10—40 800

A1000 10—40 1000

B500 3—16 500

Bp500 3—5 500
B,1200 8 1200
Bp1 300 7 1300
Bp1 400 4,56 1400
Bp1 500 3 1500
Bp1 600 3—5 1600

K1400 15 1400

K1500 6—18 1500

K1600 6—16 1600

K1700 6—9 1700

K1800 6,9 1800

K1900 6,9 1900
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6.2.8 PacueTHble 3Ha4YeHUs CONPOTUBNEHUSA apMaTypbl PaCTSXEHUIO Ry onpeaensioT no dhopmyne

R
R = S (6.10)
Ys
rae v — Ko3phnuMeHT HaAeXHOCTN No apmarype, NPUHUMAEMBbIN PaBHbLIM 1,15 AN NpeaenbHbIX COCTOAHUIA
nepson rpynnsl U 1,0 — Ans npeaenbHbIX COCTOSIHUIA BTOPOM Ipynnbl.

PacyeTHble 3Ha4eHust CONPOTUBNEHUS apMaTypbl pacTsbkeHuio Ry npueeaeHsbl (C okpyrneHuem) ans
npeaenbHbIX COCTOAHMI NEePBON rpynnbl B Tabnuue 6.14, BTopoi rpynnel — B Tabnuue 6.13. MNpu aToMm 3Ha-
YeHusi Ry, ANA npeenbHbIX COCTOSHNIA NepPBOi rPYANbl MPUHSITLI PABHLIMU HAUMEHbBLLMM KOHTPONMPYEMbIM
3HaYEeHUsIM MO COOTBETCTBYIOLLMM CTaHAApTaM.

3Ha4eHMA pacHETHOrO CONPOTUBIIEHNS apMaTypbl CKaTUIO R, NPUHUMAIOT PaBHLIMU PACYETHLIM 3Haue-
HUSIM COMPOTUBIIEHUS apMaTypbl pacTsXkeHUIo R, HO He Gornee sHa4YeHui, COOTBETCTBYIOLLMX AedopmaumsaM
yKopoyeHusi 6eTOHa, OKpyXKalowero cxaryio apmarypy: He 6onee 400 MMNa — npu KpaTKOBPEMEHHOM Jen-
CTBUU Harpy3ku, He Bbonee 500 MMa — npu AnUTeNLHOM AEWCTBUM HArpy3ku.

Ana apmatypsbl knaccos B500 u A600 rpaHuyHbIE 3HAYEHUS CONPOTUBANEHUA CXXATUIO NMPUHUMAIOTCA C
MOHMKAIOLWMM KOI(MDULIMEHTOM YCIIOBUIA PaboThl. PacueTHble 3HaYeHnsa Ry, npuseaeHsl B Tabnuue 6.14.

Tabnuya 6.14

3HaueHNA pacyeTHOro COMPOTUBIEHNS apMaTypbl ANA NPeAenbHbIX COCTOAHUN
Knacc apMaTypb! nepsoi rpynnbl, MMa
pacTaxeHuio R cxatuio Ry,

A240 210 210
A400 350 350
A500 435 435(400)
AB00 520 470(400)
A800 695 500(400)
A1000 870 500(400)

B500 435 415(380)
B,500 415 390(360)
Bp1 200 1050 500(400)
Bp1 300 1130 500(400)
Bp1400 1215 500(400)
Bp1 500 1300 500(400)
Bp1600 1390 500(400)
K1400 1215 500(400)
K1500 1300 500(400)
K1600 1390 500(400)
K1700 1475 500(400)
K1800 1565 500(400)
K1900 1650 500(400)

MpuMmevyaHune — 3HaueHUs Ry, B cKoGKax UCMOMb3YtoT TOMLKO MpU pacyeTe Ha KpaTkoBpeMeHHoe AelicTBre
Harpysku.

6.2.9 PacuyeTHble 3Ha4eHns Ry, Ans apmarypsl knaccos A240...A500, B500 npuseaeHbl B Tabnuue 6.15.
[nsi nonepeyHoOi apmaTypbl BCEX KNACCOB PACYETHbIE 3HAYEHUS CONPOTUBNIEHNA Ry, Creayer npuHu-
matb He bonee 300 MMa.
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Tabnuya 6.15

Knaco apvaryps T e 1 paaemune: CooToRM Repoh IO, Mt~ 1
A240 170
A400 280
A500 300
B500 300

6.2.10 OCHOBHbIMK Ae(POPMALMOHHBIMU XapakTepUCTUKaMu apMaTypbl ABASIOTCA 3HAYEHUS:

- OTHOCHTETbHbIX AeopMaLnit yANUHEHNS apMaTYPbI £ NPU AOCTIXKEHUN HANPSHKEHNSIMU PACHETHOTO
conpoTtusnenua R;

- MoAayns ynpyroctu apmarypsl E.

6.2.11 3HaueHns OTHOCUTENbHbIX AehopMaLMIA aPMATYPb €55 NPUHUMAIOT PABHBIMMU:

- Ana apmarypbl ¢ PU3NYECKUM NpeaenoM TeKy4ecTu

£ =2 ®.11)
- NS apMartypbl C YCIOBHLIM NPEAENnom TEeKy4ecTu

€50 = g—s+ 0,002. 6.12)
S

6.2.12 3HayeHus Moayns ynpyroctu apmartypbl Eg NPUHUMAIOT OAUHAKOBLIMM NPU PACTSHKEHUM U CXKa-
TUU U pPaBHbIMU:

E;,=195. 10° MMa — ans apmatypHbix kaHaToB (K):

Es=20. 105 MMa — ans ocranbHoii apmarypsl (A u B).

6.2.13 OuarpaMmmbl COCTOsIHMA (aedOpMUPOBAHMA) apMaTypbl MPUMEHSAIOT NpU pacyeTe xene3obeToH-
HbIX 9N1EMEHTOB MO HEMWHENHOI AeOPMALMOHHON MOAENHN.

Mpu pacyete Xene3o6eTOHHbIX aNeMEHTOB N0 HENUHENHON AechOpMALIMOHHON MOJENM B Ka4eCTBe pac-
YETHON AmarpamMmbl COCTOAHUA (AepopMUMPOBaHUS) apMaTypbl, yCTAHaBNMUBAIOLLEN CBA3b MEXAy Hanpsbke-
HUAMU G N OTHOCUTENbHLIMU AeOPMALMAMU £, apMaTypbl, NPUHAMAIOT YNPOLLEHHbLIE AUarpamMmMbl no Tuny
anarpamm MNpanaTna ans apmarypbl ¢ ousmyeckum npeaenom Tekyvectu knaccos A240—A500, B500 aByx-
NUHeRnYI0 gnarpammy (CM. pUCyHOK 6.2, @), a AN apMartypbl C YCNOBHbIM NPeAEnoM TEKy4eCTU KIaccoB
AB600—A1000, Bp1200—Bp1 500, K1400, K1500 n K1600 — TpexnuHelHyio (CM. pUCyHOK 6.2, 6), 6e3 yyeta
YNPOYHEHUA 3@ NNOLLAAKON TEKYYECTH.

[varpaMmbl COCTOSIHUS apMarypbl NpY PacTSHKEHUUM U CKATUU NPUHUMAIOT OIMHAKOBBLIMU, C YYETOM
HOPMUPYEMbIX PACYETHbIX COMPOTUBIEHUI apMaTypbl PACTSDKEHUIO U CXKATUIO.

[onyckaeTcsi B KAQYECTBE paCYETHbIX AMarpaMMm COCTOSIHUSI apMarypbl UCNOMNb30BaTb KPUBOMUHEWHbIE
pacyeTHble AuarpaMMbl, annpoKCMMUpyloLme akTuieckue gmarpamMmmbl 4eopMupoBaHMs apMaTypbl.

6.2.14 HanpsbxkeHus B apmaTtype G COrfacHo ABYXNMHENWHOW AnarpammMe COCTOSIHWUS apMartypbl onpe-
AENAT B 3aBUCUMOCTHM OT OTHOCUTESLHLIX AedopMaLmii e MO popmynam:

npu 0 < g <eg

o.=¢e.-E

s~ & Eg (6.13)
NpU €49 < €5 < € R

(o s

s

6.14)

3HaveHuna ey, Eg u Rg npuHMMAIOT cornacHo 6.2.11, 6.2.12 n 6.2.8. 3HaueHust oTHocuTenbLHoN aecop-
Mauum eg, NPUHUMALOT paBHbiMu 0,025.

[onyckaerca no pesynsraram 9KCNEPUMEHTaNbHbLIX UCMLITAHUIA U PACYETHBIX 0OOCHOBaHWI NPUHUMATL
BEIMUNHY OTHOCMTENLHON AechopmaLMm €5, MeHee unu Gonee 3Havenna 0,025 B 3aBMCMMOCTU OT Mapku CTa-
nu, TMNa apMUPOBaHUA, KPUTEPHUS HAAEXHOCTU KOHCTPYKLUUK U APYrux )akTopoB.
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Cs Os
Og0 = Os2 = R | Os2 = 1,1Rg
Os0 = Rs
gt = 09R,
arctgE, arcigE,
€50 €2 Eg Eg1 By Eg2 &
a 6

a — iByXnuHeliHas auarpamma; 6 — TpexnuHeiHas auarpamma

PucyHok 6.2 — [lnarpaMMbl COCTOSIHUSA pacTAHyTOW apMaTypbl

6.2.15 HanpsbxeHusi B apmarype G COrnacHo TPEXNUHERHON Auarpamme COCTOSIHMA apMaTypbl onpe-
AEensioT B 3aBUCUMOCTM OT OTHOCUTESLHLIX AedhopMaLmii €, no popmynam:

npu 0 <g <ey
6.15)

npu ey <e <ey

o, = (LEJ_ﬂJr% ‘R, <11R,. (6.16)

SSO—E

s 51 S

3HayeHus e4, Eg M Rg npuHUMaloT cormacHo 6.2.11,6.2.121 6.2.8.
SHaueHUs HanpsHKEHUI 64 NPUHUMAKOT paBHbiMK 0,9R, @ HaNPsXKEHU G, — paBHo 1,1R.

S

3HayeHust OTHOCUTENbHLIX 4edhopMaLNi ey NPUHMMAIOT PABHBLIMMU

HbimKn 0,015.

. a nedopmaumii ¢, — pas-

7 BeTOHHble KOHCTPYKUUN

KOHCTpyKUMKM paccMaTpuBaloT kKak GETOHHbIE, eCnU UX MPOYHOCTL 0BecnedeHa 0g4HUM TONMbKO GETOHOM.

BeTOHHbIE 3reMEHTbI NPUMEHSIIOT:

- NPEeUMYLLECTBEHHO Ha CXaTue Npu pacrnonoXeHUy NpoAoSNbHON CXMMAIOLLENH CUIbl B Npeaenax no-
NepeyYHoro Ce4YEeHNs ANEMEHTA;

- B OTAENbHbIX CNy4Yasax B KOHCTPYKUUSIX, paboTalolmx Ha OkaTue npu pacnonoXeHuu npoaonbHOM
CXXMMAIOLLIEW CUMbl 3@ NpegenamMn NONepeyHoro CeYeHus aNeMeHTa, a TaKkke B M3rnbaeMbiX KOHCTPYKLUAX,
KOraa ux paspyLUeHue He NpeCTaBMseT HeNnoOCPEeACTBEHHOW OMACHOCTW AN XXU3HW NoAel U COXPaHHOCTU
o6opyaoBaHus.

KoHCTpyKUMM ¢ apmaTtypon, nnowjagb CEeYEHMA KOTOPON MEHbLUE MWUHUMANbHO AOMYCTUMOW NO KOH-
CTPYKTUBHbIM TpeboBaHuam 10.3, paccMmatpuBaioT Kak 6ETOHHbIE.

7.1 PacyeT GETOHHbIX 31IEMEHTOB NO MPOYHOCTH

7.1.1 BeTOHHbIE 3MeMeHTbl PaCCYMTLIBAIOT MO NMPOYHOCTM HA AENCTBUE NMPOAOSbHBIX COKUMAIOLLUX CU,
n3rnbatoLmx MOMEHTOB U NOMNEPEYHbIX CUM, a Takke HA MECTHOE CXKaTue.

7.1.2 Pacder no NpoYHOCTU BETOHHBIX AMEMEHTOB NPU AEWCTBUM NPOAONBHOW CKUMAIOLLEN CUIbl (BHe-
LEHTPEHHOE CXaTue) u usrnbatoLero MOMeHTa cneayer Npov3BoAUTbL ANSl CEYEHUN, HOPMAanbHBIX K UX Npo-
DONbHON OCW.

PacueTt 6eTOHHbIX 31€MEHTOB NPOU3BOAAT HA OCHOBE HENMUHEWHON AiePOPMALMOHHON MOAENU COrNAcHO
8.1.20—8.1.30, npuHMMAasn B paCcHETHbLIX 3aBUCUMOCTAX NMOLLAAb apMaTtypbl paBHON HyNO. flonyckaerca pac-
YyeT 6ETOHHbIX aNEeMEHTOB NPAMOYFONbLHOIO U TABPOBOIO CEYEHUI NPU AEUCTBUU YCUNUN B NSIOCKOCTU CUMME-
TPUU HOPMArnbLHOIO CEYEHUS NPOU3BOAUTL NO NpeAenbHbIM YCUnuam cornacHo 7.1.7—7.1.12.
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7.1.3 BeTOHHblE 3NEMEHTbI B 3aBUCUMOCTU OT YCIOBUI UX paboTbl 1 TpeboBaHWil, NPEAbABASAEMbIX K HUM,
paccUMTLIBAIOT NO NpeaenbHbIM ycunusam 6e3 yyera unu ¢ y4eTom ConpoTuBneHns 6eToHa pacTsHyTON 30HbI.

Be3 yyeta conpoTuBneHuss 6eToHa pacTAHYTOW 30HbI (CM. PUCYHOK 7.1) NpoM3BOAAT pacyeT BHEeLeH-
TPEHHO CXaTblX 3NEMEHTOB NMPU PACMONOXEHUN NPOAOSLHON CHUMAIOLLEN CUMbl B Npeaenax nonepeyHoro
CeYeHus aneMeHTa, NPMHUMasi, YTO AOCTUXKEHWE NMpeAenbHOT0 COCTOSHUS XapaKTepu3yeTcs paspyLueHUem
cxartoro 6eroHa. ConpoTueneHue 6ETOHA CXKaTMIO MPU pacyeTe No NpeaenbHbIM YCUIUAM YCIIOBHO Npea-
CTaBNSAIOT HANPSHKEHUAMMN, PABHLIMU Rj,, PABHOMEPHO PacnpeeneHHbIMU MO YacTU CXXaTon 30HbI (YCIOBHOM
CXKaTOW 30HbI) C LLEHTPOM TSXKECTU, COBNAAAIOLLIMM C TOYKOW MPUMNOXKEHUA NPOAOABLHON CUnbl (CM. 7.1.9).

=

T
LieHtp
TSKECTU
cevyeHus

Y
|

Ye

PucyHok 7.1 — CxeMa ycunuin n aniopa HanpspbkeHUn B Ce4EHUM, HOpMaribHOM K NPOAONbHOM OCU BHELIEHTPEHHO CXaToro
BETOHHOIO aneMeHTa, paccYnTLIBAEMOro Mo NpoYHocTU 6e3 yyeTa conpoTuBneHusa 6eToHa pacTAHYTOR 30HbI

C y4yeToM conpoTuBneHusi 6eToHa pacTsiHyTON 30HbI (CM. PUCYHOK 7.2) NPOU3BOAAT pacyET dNEeMEHTOB,
paGoTalolmMx Ha CxaThe Npu pacrosioXXeHUU NPOAONBLHON CHXUMAIOLLEH CUMbl 3a MpeaenaMu nonepevyHoro
CeYeHUs anemeHTa, n3rmbaemMblix SNIEMEHTOB, a TaKkkKe SNEMEHTOB, B KOTOPbIX HE AOMYCKAOT TPELUMHbI NO
YCMOBUAM 3KCMyaTaumu KOHCTPYKLUMA. [pu 9TOM Npu pacyeTe no npeaesnibHbIM YyCUNUAM NPUHUMALOT, YTO
npeaenbHoe COCTOSIHUE XapakTepusyeTcst JOCTUKEHUEM NPEeAEnbHbIX YCUNUIA B GETOHE PaCTAHYTON 30HbI,
onpeaensieMblX B NpeanonoxeHun ynpyrov paborbl 6eToHa (cm. 7.1.9,7.1.10, 7.1.12).

P i
N y///
— /
M x A
9
7
2 <
o
1
Rpt b
PucyHok 7.2 — Cxema ycunuin u antopa HanpsikeHUA B CeYeHWU, HopManbHOM K MpOoAOonbHOW ocu uarmbaemoro

(BHEL|EHTPEeHHO cxXaToro) 6eTOHHOro 3NeMeHTa, paccYUTHIBAEMOro Mo NPOYHOCTU C YYETOM COMpOTUBREHUA BeToHa
pacTsAHYTON 30HbI

7.1.4 Pac4eT no NpoYHOCTU GETOHHLIX SNIEMEHTOB NMPU AeiCTBUM NONEPEYHBIX CUI MPOU3BOASAT U3 YCIIO-
BUS, MO KOTOPOMY CYMMa COOTHOLLIEHUI [NAaBHOMO PACTATMBAIOLLENO HANPSDKEHMS K PACYETHOMY COMPOTUBIIE-

c
HWIO BETOHA 0CEBOMY PaCTSXKEHUIO [ﬂj W FMIaBHOTO CXMMAIOLLETO HAMPSHXKEHUSI K PACYETHOMY COMPOTUBIE-
bt

(e}
HUI0 BETOHA OCEBOMY CXaTUIO (fj JormkHa 6biTe He Gonee 1,0.

b
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7.1.5 Pac4er no npo4HOCTU BETOHHLIX ANEMEHTOB HA AEWCTBUE MECTHOW Harpy3kn (MECTHOE CxaTtue)
nNpou3BoaAT cornacHo 8.1.43—8.1.45.

7.1.6 B GeTOHHbIX aneMeHTax B cnyvasx, npuseaeHHbix B 10.3.7, Heobxoaumo npeaycmaTpueaTh KOH-
CTPYKTUBHYIO apMarypy.

PacueT BHELIEHTPEHHO C)XaTbiX 6€TOHHbIX 3JIEMEHTOB MO NpeAernbHbIM YCUNNAM

7.1.7 TMpu pacyeTe NO NPOYHOCTU BHELEHTPEHHO CXKaTbiIX BETOHHBLIX ANIEMEHTOB HA AENCTBUE CXUMAIO-
LLeit NPOAONbHON CUMbl CNEAYET YUUTLIBATL CYYaNHbIA IKCLEHTPUCUTET €, MPUHUMAEMbIN HE MEHee:

- 1/600 ANuHbI 9NeMeHTa AW PacCTOAHUA MeXAyY €ro CEYEHNAMM, 3aKpenNeHHbIMU OT CMELLEHUS;

- 1/30 BbICOTbI CEYEHUS;

- 10 MMm.

[Ons aneMeHTOB CTAaTMYECKU HeonpeAenUMbIX KOHCTPYKLMM 3HAYEHMEe IKCLIEHTPUCUTETA NPOAONLHON
CUIbl OTHOCUTENBHO LIEHTPA TSHKECTU NPUBEAEHHOMO CEYEHUS €y NPUHUMAIOT PABHLIM 3HAYEHUIO SKCLIEHTPU-
cuUTEeTa, MONYYEHHOTO U3 CTaTMHECKOro PacHeTa, HO He MEHEe €.

[lna aneMeHToB CTaTu4eckn OnNpeaenuMbiX KOHCTPYKLIMA SKCLIEHTPUCUTET €y NPUHUMAIOT PABHLIM CyM-
M€ 9KCLIeHTPUCUTETOB — U3 CTaTMYECKOro pacyeTa KOHCTPYKLMK M Cny4yanHoro.

l
7.1.8 [pu IMBKOCTM ANEMEHTOB — > 14 HEOBXOAMMO YUUTHIBATH BIIMSHUE HA MX HECYLLYIO CNOCOBHOCTL

!
NPornboB NYyTEM YMHOXKEHNSA 3HAYEHUI € HA KOBMPULMEHT 1, onpeaensieMbIn cornacHo 7.1.11.
7.1.9 PacyeT BHELEHTPEHHO CXaTbiX GETOHHBIX 3MIEMEHTOB NMPU PaCNONOXXeHUN NPOAONLHON CXXUMAIO-
LUel cunbl B MpeAenax nonepeyHoro Ce4eHna SneMeHTa Npou3BoaAT U3 yCroBus

N<R,-A,, (7.1)
b b

rae N — penicTeyrowlas NpoaonbHas cuna;
A, — nnouwjaas CKaToli 30HLI GETOHA, onpeaensemas U3 YCNosus, YTo €€ LIEHTP TsDKECTU COBNaaaeT ¢
TOYKOW NPUNOXEHUS NPOAONLHONM cunbl N (C yyeTom npornba).
[nsa anemMeHTOB NPSMOYrofibHOrO CEYEHUSA

2-e,-M
Ab:b-h-('l—TO). (7.2)
[lonyckaercs npy 3KCLEHTPUCUTETE NPOAOSILHON Cuslbl ey < h/30 u [y < 20h pac4eT BHELIEHTPEHHO Cxa-

TbIX 3N1€MEHTOB NMPAMOYTrofibHOro ceé4eH1UA NPoOM3BOAUTL U3 YCNOBUA

N<oR,A, (7.3)

roe A — nnowaab NonepeyHoro Ce4eHus ANeMeHTa;
¢ — KO3(PPULIMEHT, NPUHUMAEMbIA NPU ANMTENBHOM AENCTBUM Harpy3ku no tabnuue 7.1 B 3aBUCUMO-

ctm ot rubkoctu % 3reMeHTa, NP1 KPaTKOBPEMEHHOM JENCTBMN HArpy3Kn 3HAYEHUS @ OnNpeaens-

I} I}
10T MO NIMHEHOMY 3aKOHY, NpuHUMasi @ = 0,9 npu 2 =101 ¢ = 0,85 npu L = 20;
lg — pacyeTHas AnNWHA SNeMeHTa, onpeaersiemas Kak Ans )ene3o6eToHHbIX 3NEMEHTOB.

Tabnuya 7.1

I/ 6 10 15 20
¢ 0,92 0,9 08 06

BHeLEeHTPEHHO cXaTble 6ETOHHbIE 3MeMEHTbI, B KOTOPbIX MOSBNEHWE TPELLMH HE A0MYCKaeTcsa Mo ycno-
BMSIM 9KCMnyaTauuu, HE3aBUCMMO OT pacdeTa u3 ycnosus (7.1) OMmkHbI ObiTb NPOBEPEHBI C Y4ETOM COMpo-
TUBNEHUA 6ETOHA PACTAHYTON 30HbI U3 YCNOBUS

bt
Nt (7.4)
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[ns aneMeHTOB NPSAMOYrONbLHOIO ceyeHus ycnosue (7.4) umeer seng

N Rubh
_6e0-n7 ’
h

(7.5)

B cdopmynax (7.4) u (7.5):

A — nnowjaab NONepevyHoro cevyeHns GETOHHOTO ANeMEeHTa;

| — MOMEHT MHepUUM CevyeHNA BETOHHOTO dNeMEeHTa OTHOCUTENBLHO Ero LIEHTPa TSXKECTH,

Y; — PacCTOsHME OT LIEHTPA TSHKECTN CeYEHUsI ANIEMEHTA 10 Hanbonee PaCTsAHYTOro BONOKHA;

N — KoachpuLUMeHT, onpegensemblin cornacHo 7.1.11.

7.1.10 Pac4yeT BHELIEHTPEHHO CXaTbIX GETOHHbLIX ANEMEHTOB NPU PACNOSNOXKEHUU NMPOAOCNLHON CXXUMALO-
LUel cunbl 3a NpeaenaMm NonepevHoOro Ce4YeHns aneMeHTa npoussoanT u3 ycnosui (7.4) u (7.5).

7.1.11 3HaueHue koadhduUMeHTa 1, YUUTLIBAIOLLErO BUSHME Npornba Ha 3HaYeHue IKCLUEeHTpUcUTeTa
NPOAOMNLHON CUTbl €;, ONPEAENAOT No hopmyne

1

n=— 78)
1-—
NCr
rae N, — yCroBHasi kpuTU4eckas cuna, onpeaensiemas no chopmyne
2D
cr = 2 7.7)
0

rae D — >XecTKOCTb 3NeMeHTa B NPEAEnbHON N0 NPOYHOCTM CTaaun, onpeaensaemMas kak Ans xene3oberon-
HbIX aNeMeHTOB, HO 6e3 yyeTa apMatypbl, cornacHo 8.1.15.
PacueTt usrnbaemMbix 6ETOHHbIX 3NIEMEHTOB NO NpPeSenbHbIM YCUITUAM
7.1.12 Pacuet nsrnbaembix 6ETOHHbIX 3NIEMEHTOB CneayeT NPoU3BOAUTL U3 YCNOBUSA

M< My, (7.8)

rae M — usrmbaroLwmin MOMEHT OT BHELLUHEN Harpysku;
M, — npenenbHbIn M3rnGatoLLNii MOMEHT, KOTOPbIA MOXET ObiTb BOCMPUHAT CEYEHMEM JMEMEHTA.
3Havuenue M, onpeaensot no copmyre

Myt = Ryt - W, (7.9)

rae YW — MOMEHT COMpOTUBIIEHNA CEYEHUS dNEMEHTA AN KpalHEero pacTAHYTOro BOJIOKHA.
[nsi 9nemMeHTOB NPsSIMOYTONIbHOr0 CEeYEHUS

(7.10)

8 XXene3o6eToHHbLIE KOHCTPYKLMKN 6e3 npeaBapUTEribHOro
HanpPsXXeHUs apMmaTtypbl

8.1 Pacuet aneMeHTOB Xerne306eTOHHbIX KOHCTPYKLUMWIA No npefenbHbIM COCTOSHUAM
nepBoi rpynnbl

PacueT xene306eTOHHbIX 3/IEMEHTOB MO NPOYHOCTU

Xene3oBbeToHHbIE 3NEeMEHTbLI PACCHUTLIBAIOT MO NPOYHOCTH HA AeicTBUe U3rnbatoLmx MOMEHTOB, Npo-
JOnNbHBIX CUIT, NONEPEYHbIX CUM, KPYTALLMX MOMEHTOB M HA MECTHOEe AEeiCTBUE Harpy3ku (MECTHOE cxarue,
npoaasnueaHue).

PacueT no NnpoYyHOCTH Xene3006eTOHHLIX INIEMEHTOB Ha AeMCTBUE U3rMGaloUX MOMEHTOB U Npo-
OONbHBbIX CUN

Obwue nonoxeHus

8.1.1 PacyeT No NPOYHOCTU >ene306EeTOHHbIX 91IEMEHTOB NPK AeHCTBUM M3rnbaroLwmx MOMEHTOB 1 Npo-
A0NbHbIX CUI (BHELIEHTPEHHOE CXXaTWe UNU pacTsXKeHUe) crneayeT NPOU3BOAUTL ANSt CEYEHUI, HOPManbHbIX
K X MPOAONbHOM OCH.
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PacyeT no Npo4YHOCTM HOpPManbHBIX CEYEHUI XKene300ETOHHbIX NIEMEHTOB CneayeT NPOM3BOAUTbL Ha
OCHOBE HemnuHelnHon aecdopmaunoHHon Mogenu cornacHo 8.1.20—8.1.30, a Takke Ha OCHOBE NpeaenbHbIX
YCUINUiA:

- >Kene300EeTOHHLIX 3NEeMEHTOB NPSIMOYFONbHOr0, TABPOBOFO U ABYTABPOBOIO CEYEHUI C apMartypou,
pPacnonoXeHHON y NepneHANKYNAPHbIX K NAOCKOCTM u3rnba rpaHen aneMeHTa, npu gencTBuUM yCunuin B nno-
CKOCTU CUMMETPUK HOPMATbHbIX CE4YeHUI cornacHo 8.1.4—8.1.16;

- BHELIEHTPEHHO CXaTbIX 3M1eMEHTOB KPYroro U KOMbLEBOIO MONEPEYHbIX CEHEHUN — MO NPUNOXeHUIo 1.

8.1.2 lNpu pacyeTe BHELEHTPEHHO CXaTbIX ANIEMEHTOB CrEAYET YYUTLIBATh BNUsSHUE npornba Ha X He-
CYLLYIO CMOCOBHOCTb NMYTEM pacyeTa KOHCTPYKLMIA No AePOPMUPOBAHHON CXEME.

[onyckaeTcsi NpoOU3BOAUTL pacyeT KOHCTPYKLUUIA N0 HeaeOpMUPOBAHHON CXeMe, Yy4UUTLIBAsA Npu rnbKo-

I
ctn 2 > 14 BnnsiHMe nNpornba sneMeHTa Ha ero NPOYHOCTbL MYTEM YMHOMXEHMS! HaUYaNbHOTO KCLEHTPUCUTETA

€ Hal KO3 PULMEHT ), onpeaensemMbli cornacHo 8.1.15.

8.1.3 [AnAa xene3o0eTOHHbIX 3NEMEHTOB, Y KOTOPbIX NpeAernbHOe ycunue no NPOYHOCTM OKasbiBaeTcs
MEHbLUE MpeaensHOro yeunus no o0pasoBaHuio TpewuH (cm. 8.2.8—38.2.14), nnowaab ceveHns NpoaonbHON
pacTsiHyTOl apMaTypbl AOMkHA ObiTb YBENUYEHA MO CPABHEHUIO C TPEOyeMoli U3 pacdeTa no NPOYHOCTU He
MeHee 4YeM Ha 15 %, unu onpeaeneHa U3 pacyera no NPOYHOCTU HA AENCTBUE NpeaenbHOro yeunua no o6-
pa3oBaHMWIO TPELLMH.

Pacuem no npoYHocmu HOpMarsibHbIX ceqdeHull no npedesibHbIM yCounusim

8.1.4 MMpepenbHble yCUNUSA B CEYEHUU, HOPMANbHOM K MPOAONBHON OCU 3nemeHTa, cneayeT onpeae-
NATb, UCX0AA U3 CreayLwmMX NPeanoChInoK:

- COMPOTUBMEHME BETOHA PACTHKEHUIO MPUHUMAIOT PABHLIM HYTIO;

- COMPOTUBIIEHNE BETOHA CKATMIO NPEACTABMAETCS HAMPSXEHUSIMM, PaBHLIMU R, N PaBHOMEPHO pac-
npeaeneHHbIMU NO CXKaTon 30He DETOHA,

- Aedhopmauum (HanpsxkeHus) B apMaTtype onpeaensiiot B 3aBUCUMOCTHU OT BbICOTbI CKaTON 30HbI 6€TOHA;

- pacrarMBaloLLMe HanpsbKeHWs B apMartype NpuHUMaloT He Bonee pacyeTHOro CONPOTUBNEHUNA pac-
TSKEHMIO R;

- CKMMAaIOLLVME HaMNpPsHKEHNA B apMaType NpuHUMAaloT He Gonee pacYeTHOro CONPOTUBIEHNA CHATUIO R,

8.1.5 PacuyeT no npo4HOCTU HOpMarbHbIX CEYEHUI CneayeT NpoM3BoAUTL B 3aBMCMMOCTM OT COOTHOLLIE-
HUSI MeXAY 3HAa4YEHUEM OTHOCUTENbHOM BbICOThI CXAaTOM 30HbI BETOHA &:hi, onpeaensieMbiM U3 COOTBET-

CTBYIOLLMX YCMOBWUIA PABHOBECUSA, U 3HAYEHUEM FPAHNYHON OTHOCUTENBLHON BISICOTbI CXaTou 30HbI &, NPU KO-
TOPOM MNpeaenbLHOE COCTOSAHUE SNEMEHTa HACTYNaeT OAHOBPEMEHHO C AOCTUKEHUEM B PACTSIHYTOW apmarype
HanpsHKeHUs, PaBHOTO PacYETHOMY COMPOTUBIIEHMIO R

8.1.6 3nayeHue E onpenensioT no opmyne

X 0,8
. S L ®.1)
ho 1+ 8s,(-;'l
Ep2

TA€ &g, — OTHOCUTENbHAs AedOopMaLs PaCTAHYTOH apMaTypbl PU HaNPsXKEHUsIX, PaBHbIX Ry, onpeaens-
emMas no gropmyne
R
Esel = E—S; 8.2
S
€40 — OTHOCUTENbHAsA AeOopPMaLNA CKATOro GETOHA NPU HANPSAXKEHUAX, PaBHLIX Ry, NpuHUMaemas B
cooTBeTCTBMM € 6.1.20 Nnpu HENPOAOMKUTENBLHOM AIEACTBUUN HATPY3KU.
Ons Tsbkenoro 6etoHa knaccos B70—B100 u ans menko3epHucroro 6eTtoHa B uucnutene opmynbl
(8.1) BMecT0 0,8 cneayet npuHumarh 0,7.
8.1.7 lMpu pacyeTe BHEUEHTPEHHO CXAaTbIX Xene300eTOHHBbIX 9MEMEHTOB B HAYaNbHOM 3KCUEHTpUcUTe-
T€ NPUMNOXEHUSA NPOJONLHON CUSbl €y CREAYET YUUTLIBATH CIy4YalHbIA SKCUEHTPUCUTET €, NPUHUMAEMbIN He
MeHee:
- 1/600 AnvHbI aNeMeHTa UK PaCcCTOSHUA MEXY €ro CEYEHUsIMU, 3aKPEnNEeHHbIMU OT CMELLEHUS;
- 1/30 BbICOTbI CEYEHUS;
- 10 mm.
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Ona aneMeHTOB CTaTMYeCKn HeonpeaenuMbIX KOHCTPYKUMIA 3HAYEHME SKCLEHTPUCUTETA NPOAOSbHON
CUMbl OTHOCUTENBHO LIEHTPA TSHKECTN NPUBEAEHHOTO CEYEHUSA €y NPUHUMAIOT PaBHLIM 3HAYEHUIO 3KCLIEHTPU-
cuTeTa, NOMYYEHHOro U3 CTaTUYECKOrO PacyeTa, HO He MEHEe €,

N5 3aNeMEeHTOB CTaTUYECKN ONPeEenuMbiX KOHCTPYKLNIA SKCLEHTPUCUTET €, NPUHUMAIOT PaBHLIM CyM-
Me 9KCLIEHTPUCUTETOB U3 CTaTU4YeCcKOro pacyeTa KOHCTPYKLUIA U CRyYanHoro.

Pacyem u3zubaembix 35IeMeHmMos

8.1.8 Pacuer no Nnpo4HOCTM ceyeHUin u3rnbaemMbix aNEeMEeHTOB NPOU3BOAAT U3 YCNOBUSA

M<M,,, (8.3

rne M — n3rn6aloLmini MOMEHT OT BHELLHEel Harpysku;

M,; — npeaenbHblil 3rMdaoLLMin MOMEHT, KOTOPbLIA MOXET ObiTh BOCTIPUHSAT CEYEHNEM ITEMEHTA.

8.1.9 3Hauenue M, aAns n3rmbaembix IMEMEHTOB MPSIMOYIONbLHOTO CeYeHns (CM. pucyHok 8.1) npu
E= hi < &, onpeaensaioT no popmyrne
0
M =Ry -b-x-(hy -0,5x)+R, - A; -(hy —a’), 8.4)
Npu1 3TOM BbICOTY CXKaToi 30HbI X onpeaensiior no dopmyne

:Rs'As_Rsc'Aé
Rb-b

X (8.5)

of Ry Ag
—=— RscAs
———— RTAD %242 x

i >R 117

£

PucyHok 8.1 — Cxema ycunuin un aniopa HanpsHkeHwin B Ce4eHnm, HoOpMarnbHOM K NPOAOIbLHOM ocn uarnbaemoro
*erne3o6eTOHHOro 3NeMeHTa, NpyW ero pacyeTe Mo NPOYHOCTH

8.1.10 3HaueHue M, Ana narnbaembiX NMEMEHTOB, C NOJIKOI B CXKATOM 30He (TaBPOBLIE W ABYTaBPOBLIE

X <
cedeHust), npu & = "~ < &g OnpenensaioT B 3aBUCUMOCTY OT MOSOMEHUS TPAHMLIbI CKATOMN 30HbI:
0
Q) ecnu rpaHuua nNpoxoauT B Norke (CM. PUCYHOK 8.2, &), T. e. cobnioaaeTcs ycnoeme
7’ ’ 7’
Ry A SRy -bi-hi + Ry, - Ag, (8.6)

3HaveHne M, onpeaensior no 8.1.9, kak AN NPAMOYroribHOro CeY4eHUs LUMPUHO bs;

6) ecnu rpaHula npoxoauT B pebpe (CM. pucyHok 8.2, 6), T. €. ycnosue (8.6) He cobnioaaercs, sHayeHune
M, onpenensot no cpopmyne

M, =Ry -b-x-(hy —0,5x)+ R, (bf = b)-hf -(hy = 0,5-h{)+ Ry, - AL(hy - &") , ®.7)

u

NPV 3TOM BbLICOTY CXKaToii 30HbI GeTOHa x onpeaensioT no opMyne

_ Ry A Ry AL =Ry (b -b) by
R, b

X 8.8)
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b} by
A' A'

s T
{2221 7

x
< <
AS AS
—w‘r —w‘r
b b
a 6

PucyHok 8.2 — lNonoxeHue rpaHuLibl CKaToi 30HbI B ce4EHUU U3rnbGaemoro xene3obeToHHOro aneMeHTa

8.1.11 3HaueHue b;, BBOAMMOE B pacyeT, MPUHUMAIOT U3 YCNOBUSA, YTO LUMPUHA CBECA MOMKW B KaXaylo
CTOpOHY OT pebpa fomkHa ObITh HEe Bonee 1/6 nponeta anemeHTa u He 6Gonee:

a) npu Hanu4KMmu nonepeyHbix pedep unu npu h! > 0,1 — 1/2 pacCcTosHUA B CBETY MEXy NPOAOIbHbI-
Mu pebpamu;

6) npu OTCYTCTBUM NONEpeYHbIX pe6Gep (Mnu Npu pacCTOSIHMAX MeXAY HUMKU BonbLIMX, YEM PACCTOAHUA
MedxKay NpoaorbHLIMK pebpamun) u by < 0,1h — 6h;;

B) NMPY KOHCOMNbHBIX CBECAX NOSMKU:
npu h; 20,1 — 6hy;

npu 0,05h < hy <0,1h — 3hy;

npu h; < 0,05h CBECHI HE YYNTLIBAIOT.

8.1.12 MNpwu pacyete NO NPOYHOCTU U3rMBaemMbiX SMIEMEHTOB pekoMeHAayeTcs cobnioaatb ycnosue
x<Eg-hy.

B cnyuae, korga no KOHCTPYKTUBHbIM COOBPaXKeHUAM UM M3 pacveTa no npenesibHbiM COCTOSHUAM
BTOPOW rpynnbl NOLWaab pacTaHyTON apMatypbl NpuHaTa 6onbLuei, Yyem aT1o Tpebyercsa ans cobnogeHuns yc-
nosua x < &g - hy, AONYCKAETCA NpeaenbHbIn narnbatomii MoMeHT M, onpeaensTs no dhopmynam (8.4) unm
(8.7), NOACTaBNAA B HUX 3HAYEHWSA BBICOTbI CXATON 30HbI X = & - Ay,

8.1.13 lpu cMMMETPUYHOM apMUPOBaHUK, Koraa R -A = Ry, -Al, 3Ha4yeHue M, onpesenstoT no cpop-
Mmyrne

M s =Rg-A(hy—a’). (8.9)

ui

Ecnu BbiucnienHas Ges ydera cxaror apmatypbl (Ag =0) BbICOTA CXaToM 30HbI X < 2a’, B (hOpMy-

X
ny (8.9) nogcrasnsAlT BMECTO & 3HavyeHue 3

Pac4yem eHeUeHMpPEHHO Cxambix 371eMEHMOo8
8.1.14 Pac4eT no NPOYHOCTU NPAMOYTOSbHbLIX CEYEHNIN BHELLEHTPEHHO CXATbIX SM1EMEHTOB NPOU3BOAAT
U3 yCroBus

N-e <R, -b-x(hy—0,5x)+Ry, - A(hy - &), (8.10)

raoe N — npoaornbHas cuna oT BHELLUHEW Harpy3sku;
€ — pPacCTOSIHWE OT TOYKU NPUMOXKEHUSA NPOAONBHON cunbl N 0 LEHTPA TSHXECTU CeYeHUs pacTAHYTOW
UNKU HaUMEHee CXaToN (NPW MONHOCTBLIO CXKAaTOM CEYEHUN BNEMEHTA) apMaTyphbl, paBHOe

,
hy-a"

e=¢g; N+ > 8.11)
3a0ecb N — KO3(MMDULMEHT, yUUTLIBAIOLLMIA BNUSIHWE NPOAONLHOro narnba (nporuba) snemeHTa Ha ero Hecy-
L0 CNOCOOHOCTL M onpeaensemblin cornacHo 8.1.15;
€y — no8.1.7.
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BLICOTY CXKAaTOi 30HbI X ONPEAENSIOT:

a) npu & = hi <&g (cm. pucyHok 8.3) no cpopmyne
0
X = N+Rs ’As_Rsc 'A.; .

: (8.12)
R, b
6) npu &zhi>§R no chopmyne
0
1
N+R, A, izR‘Rsc A
— R
X = R . (8.13)
Ry -b+—=2—2
hy(1-8g)
N Ag
® R N
- RscA.; 4
© RbAb A x
o —_—— AZ_/
> < <

: =Rt 427

______ 4

b

PucyHok 8.3 — Cxema ycunuit 1 antopa HanpspkeHWid B Ce4EHUN, HOPManbHOM K NPOAONbHON OCH BHELIEHTPEHHO
©XaToro xene3obeToHHOro 3NeMeHTa, Npu pacyeTe ero no NPOYHOCTU

8.1.15 3HauyeHue koahcuymneHTa m npu pacyeTe KOHCTPYKUMI Mo HeaedOpPMNMPOBAHHON CXeme onpe-
AensaT no qopmyrne

= , 8.14
n N (8.14)
1——
Ncr
rae N — npoaonbHas cuna oT BHELUHEN Harpysku;
N, — ycnosHas KpuTU4eckas cuna, onpegernsiemas no gopmyne
2
n“-D
or = (8.15)
0
3necb D — >KECTKOCTb Xene300eTOHHOro areMeHTa B npeseribHOW No NPOYHOCTU CTaAuu;
Iy — pacveTHas AnuHa aneMeHTa, onpeaensiemasi CornacHo 8.1.17.
[onyckaetcsa 3HadyeHune D onpegenatb no hopmyne
D=k, E, I +ksE g,
rae E, Eg — moaymm ynpyroctu 6eToHa n apMaTypbl COOTBETCTBEHHO,
I, Iy — MOMEHTbI HepLMK nroLlaaei ceveHnsn 6eToHa n BCen NPOAONLHON apMaTypbl COOTBETCTBEH-
HO OTHOCUTENbLHO OCH, MPOXOAALLEN Yepes LIeHTP TSXKECTM MOMEePEYHOr0 CEYEHUS SNEMEHTA;
015
b= 0 (03+5.)
9,(0,3+38,)
ks=07;
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. . M,
@; — KO3(PULMEHT, yunTbIBAIOLLNIA BANAHUE ANUTENBHOCTU AEUCTBUS Harpysku ¢, :1+Vl1’ HO
He Donee 2; 1
specs M, M” — MOMEHTbI OTHOCUTENBLHO LiIEHTPa Haubonee pacTaHYTOro UM HaumeHee oxaToro (Mpu ue-

NAKOM CXATOM CEYEHMM) CTEPXKHSI COOTBETCTBEHHO OT AEMCTBUSI MONMHOW HAarpy3ku U OT
AENCTBUSA NOCTOSHHBIX U ANUTENbHbIX HArpy3ok;

. €
8, — OTHOCMTENbHOE 3Ha4YeHne JKCUeHTpucuTeTa NpoaoNbHOMU CUTbI 70 , IPUHUMaemMoe HE Me-

e

Hee 0,15 n He Bonee 1,5.

HonyckaeTcsi yMeHbLUaTb 3Ha4YeHne KoahdULMEHTa 1| C Y4EeTOM pacnpeaeneHusi uarnbaromx MOMeH-
TOB MO ANMHE 3rieMeHTa, xapaktepa ero 4eopMMPOBaHUA U BIIMSHUSA NPOrMOOB Ha 3HaYeHne n3rnbaroLLero
MOMEHTa B PaC4YETHOM CEYEHUU NYTEM pacyHeTa KOHCTPYKLMM KaK YNPYron CUCTEMBbI.

8.1.16 Pacuyer no NpOYHOCTU NPSIMOYTONbHLIX CEYEHUIN BHELIEHTPEHHO CXaTbIX 3NEeMEeHTOB C apmary-
pOii, PacronoXeHHOW Y NPOTUBONOMNOXHbLIX B MIIOCKOCTUA U3rnba CTOPOH CeYeHUs, NPy IKCLIEHTPUCUTETE Mpo-

o h /
AOMBHOI CUIbI € < 2 1 rnBKocTM % < 20 gonyckaeTcs NPOWU3BOANTL U3 YCNOBUS
N< Ny, (8.16)

rae N, — npegenbHoe 3Ha4yeHue NPOAONbLHOW CUMbl, KOTOPYIO MOXET BOCMPUHSATH SNEMEHT, onpeaensie-
Moe no dopmyne
N

ult

=<P‘(Rb'A+Rsc'As,tot)! 8.17)

3gecb A — nnowagb 6ETOHHOTO CeYeHs;
As,tot — nnowaab BCei NPoaonbLHON apMaTypbl B CEH4EHUUN IIEMEHTA;
@ — KO3chbhULUMEHT, NpUHUMAEMbI NpW ANMUTENbHOM AECTBUM Harpy3ku no Tabnuue 8.1 B 3aBUCK-
MOCTU OT rMBKOCTM 3IEMEHTA; NPU KPaTKOBPEMEHHOM AENCTBUM HArpy3ku 3HaYeHus ¢ onpeae-

) )
NAOT N0 NMMHENHOMY 3aKOHY, npuHMMasn ¢ = 0,9 npu % =10 n ¢ = 0,85 npu % =20.

Tabnuya 8.1
¢ npu [y/h, paBHOM
Knacc 6eToHa
6 10 15 20
B20—B55 0,92 0,9 0,83 0,7
B60 0,91 0,89 0,80 0,65
B80 0,90 0,88 0,79 0,64

8.1.17 Pac4eTHyl0 AnuHy /; BHELIEHTPEHHO CXKaToro dM1IeMEHTa ONpeAensioT Kak AN 3/IEMEHTOB paM-
HOW KOHCTPYKLIUM C y4ETOM €€ AehOPMUPOBAHHOIO COCTOSIHUA NPW Hanbornee HeBbIrOAHOM AN JAHHOIO Jne-
MEHTa pacnosioKEHUW HArpy3ku, MPUHUMAN BO BHUMAHKWE Heynpyrue aedopmauum maTepuanoB U Hanu4yne
TPEeLLMH.

JlonyckaeTcsi paC4ETHYIO ANUHY /; aNEMEHTOB NOCTOSIHHOTO MOMEPEYHOro CeYeHns No AnuHe / Npu Aeu-
CTBMM NPOAONLHON CUNbl NPUHUMATL PaBHON:

a) ANsl 3ANEMEHTOB C LIAPHUPHLIM ONUpPaHUEM Ha AByX KoHuax — 1,07;

6) NS ANIeMEHTOB C XXECTKOI 3a1eNKoi (MCKNIoYaloLeli NOBOPOT OMOPHOTO CEYEHUS) HA OJIHOM KOHUE ¢
He3aKpeneHHbIM ApYrMM KOHLIOM (KOHCOnb) — 2,0/;

B) A5l ANEMEHTOB C LUAPHUPHBLIM HECMELLAEMbIM ONUPaHNEM HA OJHOM KOHLIE, a Ha APYroM KOHLie:

- ¢ xecTtkoi (6e3 nosoporta) 3agenkon — 0,7/;

- € NoAaTnuBO (aonyckaloLwwen orpaHUYeHHbIN NOBOPOT) 3aaenkon — 0,9/;
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r) Ana 3NeMeHTOB C NOoAATNMBLIM LWAPHUPHbLIM ONUpaHueM (4OMNYyCKaoLWMM OrpaHUYeHHOe CMeLLeHne
OMnopbl) Ha OJHOM KOHLIE, @ Ha APYrom KOHLe:

- CecTkon (6e3 nosopoTa) 3agenkov — 1,5/;

- C noaarnuMeou (C orpaHNUYEeHHbIM MOBOPOTOM) 3aaenkon — 2,0/,

[) AnS 3NEeMEeHTOB C HECMELL@eMbIMK 3aenKaMu Ha ABYX KOHLAX:

- »xectkumu (6e3 nosopora) — 0,5/;

- NogaTtnuebIMK (C OrpaHUYeHHbIM NoBopoTom) — 0,8/;

€) Ans 9NeMEeHTOB C OrpaHUYeHHO CMeLLaeMbIMU 3a4enKkamm Ha ABYX KOHLAX:

- xecTkumu (6e3 nooporta) — 0,8/;

- NoAaTnuBbIMKU (C OrPaHUYEHHbIM NOBOPOTOM) — 1,2/.

Pacyem uyeHmparnbHO-pacmsaHymbixX 311eMEeHmMos

8.1.18 PacyeT no NPOYHOCTU CEYEHUIN LEHTPaNbHO-PACTAHYTLIX ANEMEHTOB CneayeT NpoM3BoAuTb U3
ycrnosus

N< Ny, (8.18)

rae N — npoaonbHas pacTarMBaioLLasn cuna OT BHELUHWUX Harpysok;
N,; — npeaenbHOe 3Ha4YeHne NPOOMNLHOMN CUMbl, KOTOPOE MOXET ObITb BOCMPUHATO SMIEMEHTOM, onpeje-
naemon no popmyne

Nult = Rs : As,tot' (8.19)

roe A

s, tot
Pacuem eHeUeHMpPEeHHO pacmsHymbIX 371eMeHmos
8.1.19 PacuyeT no NPOYHOCTU NPAMOYFrOSbHbLIX CEYEHNI BHELIEHTPEHHO PACTAHYTbIX SNIEMEHTOB Cneagyet
NPOU3BOAUTL B 3aBUCUMOCTU OT MONOXEHUS NPOAONbHON cunbl N:

a) ecnu npoaonbHas cuna N NpunoXxeHa mexay PaBHOAENCTBYIOLLMMK ycunui B apmatrype S n S’
(CcM. pucyHok 8.4, a) — 13 ycnosui

— nnowajb Ce4eHns BCE NPoAO0SILHON apMaTypsbl.

N-e< My (8.20)
N-€ <M, (8.21)

rae N-euN-e — ycunusa OT BHELLHWX Harpy3ok;

Mult n M&” — npeaenbHblie YCUIUA, KOTOPbIE MOXKET BOCIMPUHATL CEeYEHUe.

’
Yeunua M, u M/, onpeaenstor no copmynam

M,y =Ry -Allhy - a'); (8.22)

Ui
it = Rs - As(hy —a); (8.23)

6) ecnu npoaonbHas cuna N npunoxeHa 3a npeaenamu pacCToAHUA MeXay paBHOAENCTBYOLLMMU YCU-
nuit B apmatype S u S’ (CM. pucyHok 8.4, 6) — u3 ycnoeus (8.20), onpeaenss npeaensHbIii MOMEHT M,
no popmyne

My =Ry -b-x-(hy —0,5x)+ Ry, - A - (hg —@’), (8.24)
npu 3TOM BbICOTY CXaTOW 30HbI X ONPeaenstoT no dpopmMyne

_ Rs'As_Rsc'Aé_N
R, -b

X

(8.25)

Ecnu nonyyenHoe 13 pacyeTa no doopmyne (8.25) aHadenune x > & - hy, B hopmyny (8.24) noactasnsior
x={&g - h, rae & onpeaensioT cornacHo 8.1.6.
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a8 — Mexy paBHOASUCTBYIOLLIMMY yCUnuii B apMaType Su S';
6 — 3a npeAenamm paccToAHUI MeXAy paBHOLENCTBYIOWMMI yCUnuii B apMatype Su S’

PucyHok 8.4 — Cxema ycunuii v antopa HanpshkeHWi A B ce4eHWKU, HOpMarnbHOM K NPOAONBHOW OCU BHELIEHTPEHHO
pacTAHYTOro xene3o6eTOHHOro 3MeMeHTa, NpK pacyHeTe ero No NPOYHOCTH MPU NPUMOXEHUN NpogonbHol cunel N

Pacdem no npo4Hocmu HopMaribHbiX cedeHuli Ha 0CHo8e HenuHeliHol deghopmayuoHHoT Modenu

8.1.20 Mpu pacyeTe NO NPOYHOCTM ycunus U gedopMaumm B CeYeHUU, HOPMaNbLHOM K NPOAONLHOMN
OCU 9nemeHTa, onpeaensioT Ha OCHOBE HEMMHENHOW AedOoPMALIMOHHOW MOAENN, UCTIONb3YIOLLEH YpaBHEHUS
PaBHOBECWA BHELLHMX CUIM U BHYTPEHHUX YCUNUIA B CEYEHUMN INEMEHTA, a TakKe CreyLLMX NOMOXEHUN:

- pacnpegeneHue OTHOCUTENbHbIX Aedopmaumii 6eToHa U apmatypbl MO BbICOTE CEYEHUS ariemeHTa
NPUHMMALIOT MO NIMHENHOMY 3aKOHY (TMNOTE3a MIOCKUX CEYEHMUIA);

- CBSI3b MEXAY OCEBbIMU HAMPSHKEHUSIMU M OTHOCUTENbHbLIMM AedopmaumsaMm 6eToHa U apMaTypbl Npu-
HUMaIOT B BUAE AMarpamm COCTOAHMA (AepopmnpoBaHusa) GeToHa U apmaTypsl;

- COMpOTMBNEeHne BETOHa PacTAHYTOM 30HbI AONYCKAETCA HE YUUTLIBATL, MPUHUMASRA MPU €p,; > 0 HanpsHxe-
HUA o = 0. B oTAENbHBIX Criydasx (Hanpumep, nrnbaemble U BHELIGHTPEHHO CXaTble BETOHHbLIE KOHCTPYKLIUK,
B KOTOPbIX HE AOMYCKAIOT TPELUMHbI) paCc4eT NO NPOYHOCTU NPOU3BOAST C YH4ETOM PaboThl PACTAHYTOro GeTOoHa.

8.1.21 Mepexoa OT aNOPbl HANPsHKEHUI B BETOHE K 0600LLEHHbIM BHYTPEHHUM YCUITMAM ONpeaensioT
C NOMOLLbIO MPOLeAYpPbl YNCIIEHHOTO WHTETPUPOBAHUS HanpshKeHW N0 HOPMAaribHOMY ceveHuto. [nsa sToro
HOpManbHOE CeYeHKe YCrOBHO pasaenstoT Ha Manble y4acTKu: Npu KOCOM BHELIEHTPEHHOM CXKaTum (pacTsixe-
HUK) N KOCOM n3rnbe — no BbICOTE U LUMPUHE CEHEHUSA; NMPU BHELIEHTPEHHOM CXaTUK (pacTsaXxeHun) u usrube
B MMIOCKOCTU OCK CUMMETPUM NONEPEYHOTO CEYEHUA ANEMEHTA — TONbKO NO BbICOTE CeYeHus. HanpsbkeHus B
npeaenax mMarnbix y4acTkoB NPUHUMAIOT PABHOMEPHO pacnpeaeneHHbIMU (YCPeaHEHHbIMK).

8.1.22 lMpu pacuere 2NEMEHTOB C UCMONb30BaHNMEM AeOPMALIMOHHOI MOAENU NPUHUMAIOT:

- 3HaYeHUs CXXMMAIOLLIEN NPOAOSILHON CUIbI, @ TAKKE CXUMAIOLLMX HAaNPSXKEHWIA U aedopmaLuii yKkopo-
YeHus 6eToHa U apMaTypbl CO 3HAKOM «MUHYCY;

- 3Ha4YeHUsA pacTArvBaloLLein NPOAONbLHON CUMbl, @ TAKKE PacTArMBaIOLUMX HANPsHkeHUn u gedhopmauumn
yanuHeHus 6eToHa U apMaTypbl CO 3HAKOM «NIOC».
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3Hakn KOOPAMHAT LIEHTPOB TSHXKECTU apMaTypHbIX CTEPXKHEN U BblAENEHHbIX y4acTkoB BeToHa, a Tak-
XKe TOYKW NPUIOXEHUS NPOAONBbHON CUIbI MPUHUMALOT B COOTBETCTBUW C HA3HAYEHHOW CUCTEMOW KOOpAUHAT
XOY. B obuem cnyqae Havano koopauHaT 3Toin cuctemsl (Todka 0 Ha pucyHke 8.5) pacnonaratoT B npous-
BOSIbHOM MeCTe B npeaenax nonepeyHoro ceYeHust anemeHTa.

L D¢

PucyHok 8.5 — PacyeTHas cxema HOpManbHOTO CEYEHUS! XeNne3oGeTOHHOIo afieMeHTa

8.1.23 Tlpu pacyeTe HoOpManbHbLIX CEY4EHUM NO NPOYHOCTM B 06LLIEM Criydae (CM. PUCYHOK 8.5) MCMoNb3YIoT:
- YPaBHEHWUSi PABHOBECUSI BHELLHUX CUN U BHYTPEHHUX YCUNWUIA B HOPMANIbHOM CEYEHUU ANEMEHTA:

M, = Z(’bi “Api Loxi * chj Ay Loy (8.26)
i i
M, = Zcbi A Lpyi +Z°sj Ag Ly (8.27)
i j
N =0y Ay + 2,04 Ay (8.28)
f J
- ypaBHeHus|, onpeaensoLLme pacrpeaeneHne AedopMaLmii N0 CEYEHUIO aNeMeHTa:
1 1
epi = 80+ Zpxi " Lpyis (8.29)
I'x f'y
STAFILEY L 8.30
Ssj*so‘*z‘ sxj+a' syj’ (8.30)

- 3aBUCMMOCTU, CBA3bIBAIOLLME HANPSHKEHUA U OTHOCUTENbHbIE Aedopmanmmu 6eToHa u apMaTypbl:
Opi =Ep Vi &pi3 8.31)

Oy = Esj Vg “Egjs (8.32)
B ypaBHeHusX (8.26)—(8.32):

M,, My — u3rnbaioLme MOMEHTbI OT BHELUHEN Harpy3ku OTHOCUTENbLHO BbIOPAHHbLIX U pacnonaraemMbix
B nNpeaenax NonepeYHoro Ce4eHnst ANeMEHTa KOOPAUHATHLIX OCEN (COOTBETCTBEHHO AEWCTBYIOLLMX B NNOCKO-

crax XOZ n YOZ nnn napannensHo um), onpeaensemMble no hopmynam:
M =M, +N-e, (8.33)
M,=M,;+N-e, (8.34)
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spece M, Myd — usrubaioLme MOMEHTLI B COOTBETCTBYIOLLUX MIIOCKOCTAX OT BHELUHE Harpy3ku, onpeae-
nsiemMble U3 CTaTMYecKoro pacyeTa KOHCTPYKLuUK;
N — npoaonbHas cuna oT BHELLHEN Harpy3ku;
€, €, — PAaCcCTOAHUS OT TOUKN NPUNOXEHNSA NPOAONBHON CUnbl N 10 COOTBETCTBYIOLLINX BbIOpaH-
HbIX OCEN;
Apir Zpyis Zby,-, Cp; — NNOLLAAb, KOOPAMHATLI LIEHTPA TSKECTY i-r0 y4acTka 6eTOHa U HanpsHKeHUe Ha YpoB-

HE €ro LIeHTPa TSHKECTH;

As,, stj, Zsy,, Ogj — NNowiaab, KOOPAMHATHI LIEHTPa TSHKECTHU J-TO CTepXXHA apmartypbl U HanpsbkeHue B
HeMm;
gy — OTHOCUTENbHas Aedopmaums BOMOKHA, PACMONOXEHHOIO Ha nepeceyeHnn BbiOpaH-
HbIX ocen (B Touke 0);
l , 1 _ KpMBU3HA NPOAOSIbHOM OCU B pacCMaTpMBaemMoM NONEpPeYHOM CEYEHUU dNEeMEHTa B
e 1y MI0CKOCTSAX AENCTBUS N3rubaloLmx MOMEHTOB M, My;
E, — HavanbHbIi MOAYNb YNPYrocTn GeToHa,;
Esj — MOAYIb YNPYroCTu j-T0 CTEPXKHSA apMaTypbl,
Vpi — KO3(UUMEHT ynpyroctn GeToHa i-ro y4acrka,
Vs — KO3(hUUMEHT ynpyroctu j-ro CTEpXXHs apMarypbl.

KoadhpULMEHTBI vp; U v; NPUHUMALOT M0 COOTBETCTBYIOLIMM Auarpammam cocTosiHusl 6eToHa n apmary-
pbi (cm. 6.1.19, 6.2.13).

3HauyeHus KoahULNEHTOB v, 1 Vsj ONPEAEnsIoT no dopmynam (8.35) u (8.36) kak COOTHOLUEHUE 3HA-
YEeHU HanpskeHU| n aecopmayuin 4ANA paccMaTpUBaeMbIX TOYEK COOTBETCTBYIOLLUX AUarpaMm COCTOSHUSA
GeToHa 1 apMarTypbl, NPUHATLIX B pac4eTe, AENEHHOEe Ha MOAYIb YyNpyroctu 6eTtoHa E, u apMartypel Eg (npu
ABYXJIMHENHON AnarpaMMe COCTOsiHUA 6eTOHa — Ha NpUBEAEHHbIN MOAyNb Aedopmauun oxaroro 6eToHa
Eb’,ed). Mpu 9TOM MCNOMbL3YOT 3aBUCUMOCTH «HanpshxeHne — aedopmaumsa» (6.5)—6.9), (6.14) n (6.15) Ha

paccmaTtpuBaeMbIX y4acTkax guarpamm.

S

vy = —bi (8.35)
Ep -&p;
__ Y

si g

Mpu cTaTnueckom pacyeTe KOHCTPYKLMUKM Mo HeAehOPMUPOBAHHON Cxeme 3HaYeHua M, u M onpeaens-
0T C Y4ETOM BNUsAHMA Npornbos cornacHo 8.1.2.

8.1.24 PacuyeT HOpManbHbIX CEYeHMit Kene306eTOHHbIX aNEeMEHTOB NO NPOYHOCTM MPOU3BOAST U3 YC-
NOBUN;

[ebmax| < Ebut (8.37)

(8.38)

|£s,max| < Ss,ult ’

A€ €, max — OTHOCUTENbHas aecdopmaums HamboNee CKaToro BOMOKHA DETOHA B HOPMANLHOM CEYEHUM
anemeHTa OT A€NCTBUS BHELLHEN Harpy3ku;

€smax — OTHOCHTEnbHasA Aedopmaums HauGonee pacTsHyTOro CTEPXHS apMATypPbl B HOPMaribHOM ce-
YEHUM SNIEMEHTA OT AENCTBUA BHELLUHEN HArPy3Ku;
€ yit — NPEAENbHOE 3HAYEHME OTHOCUTENBHON AedopmaLiuu GeToHa Npu Cxarum, NPUHUMAEMOE CO-

rnacHo 8.1.30;
— npeaenbHOE 3HAYeHWe OTHOCUTENBHON Aedopmaumm yANMHEHW apMarypbl, MPUHAMAEMOE
cornacHo 8.1.30.

8.1.25 nsA »ene300eTOHHbLIX 9MIEMEHTOB, HA KOTOPbIE ENCTBYIOT U3rMbaIOLLIME MOMEHTBI [IBYX HANMpPaB-
neHuin U NpoaonbHas cuna (cMm. pucyHok 8.5), necbopmauum 6eToHa €p max W APMATYPhI € o, B HOPMAInbHOM
CeYeHUN NPOU3BONbLHON (DOPMBI ONPEAENSIOT N3 PELUEHNSA CUCTEMbI ypaBHEHWi (8. 39)—(8.41) ¢ ucrnonb30Ba-
HUeM ypaBHeHuii (8.29) u (8.30)

Ss, ult

1 1
M, =Dyy-—+Dy5- r_+D13 €; (8.39)
x y
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1 1

My: 12‘r—+D22-r—+Dz3‘so; (8.40)
x y
1 1

N=Djg-—+D,y5-—+Dyg -2,. (8.41)
Ix Ty

YKeCTKOCTHbIE XapakTepUCTUKN D,-j (i, j=1, 2, 3) B cucteme ypasHeHun (8.39)—(8.41) onpeaenatoT no
chopmynam

Dy = ;Abi "Z8i "Ep Vi +2A Z2;-Eg Vg (8.42)

Dy, = ;Abi "Z8,; Ep - Vpi +§le 23 Egj vy (8.43)

Dz = E]_:Abi “Zixi Zoyi "Eb Vi +§j:Asj Lo Loy Esj Vg5 (8.44)
Dy3 = Ei:Abi “Zpxi " Ep - Vpi + Ej:Asj Zsxj Esj Vs (8.45)

Dy = ;Abi iy “Ep - vp + ;Asj ZgyiEg vy (8.46)

Dyy = }I_:Ab,. Ep vy, +§:Asj Eg V- (8.47)

OBGo3Ha4yeHus B popmynax — cm. 8.1.23.

8.1.26 [nA »xene3o0eTOHHbIX 3NEMEHTOB, Ha KOTOPble AENCTBYIOT TONMbKO U3rnbatoLme MOMEHTbI ABYX
Hanpasnexnin M, n My (kocon u3rn®), B ypaBHeHuu (8.41) npuuumatotr N =0.

8.1.27 [1nA BHEUEHTPEHHO CXaTbIX B MSIOCKOCTU CUMMETPUU NOMNEPEYHOTO CEYEHUA XKENEe300ETOHHbIX
3NEMEHTOB W pacnonoXxeHnn ocu X B 9TOW NIIOCKOCTU B ypaBHeHUAX (8.39)—(8.41) npuHumator My =0mu
D5 = Dyy = Dyy = 0. B 9TOM Criy4ae ypaBHEHUs1 PABHOBECUSI UMEIOT BUA!

]
M, =Dy —+Dyg &g, (8.48)

X

1
N=D3-—+Dg3 2. (8.49)
X
8.1.28 [na n3rmbaembix B MMNOCKOCTU CUMMETPUMU NOMEPEYHOTO CEYEHUSA Xene30BeTOHHbIX 3NneMeH-
TOB U pacnonoxeHua ocu X B 3TOW NMOCKOCTU B ypasBHeHUsx (8.39)—(8.41) npunumatotr N = 0, M =0,
D5 = Dyy = Dy3 = 0. B 3TOM Criy4ae ypaBHeHus paBHOBeCVIFl UMeIoT BUA:

M, =D, ~+D,y e (8.50)

X

0=Dy5- +D33 gg- (8.51)
X

8.1.29 Pac4yer no NpOYHOCTU HOPMATbHbIX CEYEHWNI BHELIEHTPEHHO CXaTbiX ODETOHHLIX 3NeMEHTOB Npu
pacnonoXeHun NPOAOSIbHOW CXXUMAIOLLEN CUMbl B NPeAenax nonepeyHoro CEYEHUs aneMeHTa Nponu3BoasAT U3
ycnosus (8.37) cornacHo 8.1.24—8.1.28, npuHumasn B popmynax (8.42)—(8.47) ansa onpegenexHus D nno-

waab apMaTyprA :=0.
Ona VI3FVI6aeMbIX N BHELEHTPEHHO CXaTbiX OETOHHbLIX 9NEMEHTOB, B KOTOPbLIX HE AONYCKAKOTCH TPELUM-
Hbl, PaCYET NPOU3BOAAT C y4eTOM paboTbl pacTAHYTOro 6eToHa B NONEpevYHOM Ce4YEeHUN SNEMEHTA U3 YCIOBUS

Eptmax = Eptult (8.52)

A€ E€psmax — OTHOCUTENbHAA aedopmayusa Hanbonee pacTaHyTOro BoNOKHa 6eToHa B HOPMAanNLHOM ceve-
HUKU ANeMeHTa OT AEWCTBUA BHELUHEN HArpy3ku, onpeaensemMas cornacHo 8.1.25—8.1.28;

Eptyt — NPEAENbHOE 3HaueHue OTHOCUTENbHON Aedopmauun 6eToHa Npu pacTsHKEHUU, NPUHUMae-

moe cornacHo 8.1.30.
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8.1.30 lMNpegenbHble 3HAYEHMA OTHOCUTENbHbLIX Aedopmaumii 6eToHa Ep, it (ebt’u,t) NPUHUMAIOT NpPU
ABY3HaYHOI antope aedopmMaLuin (CxaTe n pacTsbkeHUe) B NONEpPeYHoOM ceveHun 6eToHa anemenTa (M3rmb,
BHELIEHTPEHHOE CXKaTue UMK PacTsHKEHNE C GONbLUMMM SKCLEHTPUCUTETAMU) PABHBLIMU €y (E44).

Mpu BHELIEHTPEHHOM CXXaTUM UNKU PACTSHKEHUM SNEMEHTOB U pacnpesieneHn B NonepPeYHOM CEYEHUU
6etoHa anemeHTa AedopmaLmii TONbKO OAHOMO 3HaKa NpefenbHbie 3HaYEHUs OTHOCUTENbHbLIX AechopMaLuii
b6eroHa Ep,ult (Ebt,ult) onpeaensioT B 3aBUCMMOCTU OT COOTHOLLEHUS Aedopmauuin 6eToHa Ha NPOTUBONOIOXK-
HBIX rPaHsIX CEYEHNS! INEMEHTA € U €, (|€2| > |e1|) no chopmynam:

€
Eput = €p2 ~ (Epp ~€po)- 3_1; (8.53)
2

€
— 1

Eptut = Ept2 ~ (Ebr2 ~Ept0) T (8.54)
2

TA€ €40, €pgs Epp VI Eppp — AEOPMALIMOHHBLIE MAPaMETPbl  PaCYETHbIX AuarpamMm CoCTosaHuA GeToHa
(cm.6.1.14,6.1.20, 6.1.22).

lNpenenbHblE 3HAYEHUSA OTHOCUTENBLHON AedopmMayun apmaTypbl €

0,025 — ana apmatypbl ¢ PUIMYECKUM NPEAENOM TEKYYECTH;

0,015 — ansa apmatypbl C YCIOBHLIM NPeAEnoM TEKY4eCTH.

PacueTt no NpOYHOCTH Xerne300eTOHHbIX NIEMEHTOB NPU ASUCTBUM NONEPEYHbIX Cun

Obuwjue rnonoxeHus

8.1.31 Pacuet no npo4HOCTM Xene306eTOHHbIX 3N1EMEHTOB NpU AEUCTBUU NONEPEUHBIX CUIM NPOU3BOAAT
Ha OCHOBE MOAENU HAKIMOHHbIX CEYEHUMN.

Mpu pacyeTe N0 MOAENN HaKMOHHLIX CEYEHUN AOMKHBI ObITb 06eCneYeHbl NPOYHOCTL SNEMEHTa No no-
noce Mexay HakNMOHHbIMW CEYEHUSIMM U HAKITOHHOMY CEYEHMIO Ha AENCTBUE NOMEPEYHbIX CUI, a TAKKE NPoY-
HOCTb MO HaKIOHHOMY CEYEHUIO Ha eNCTBUE MOMEHTA.

MPOYHOCTL MO HAKIOHHOM NONOCE XapakTepPU3yeTca MaKCMMarnbHbIM 3HAYEHMEM NONEePEYHON CUIbI, KO-
TOPOE MOXET ObiTb BOCMPUHATO HAKITOHHOW NOMOCON, HAXOAALLENCA Noa BO3AEUCTBUEM CKUMAIOLLIMX YCUIUN
BAOMb MOMOCHI U PACTArMBAIOLLMX YCUIIUA OT NONEpPevyHONW apMarypbl, Nepecekatoen HaKoHHYIO Mosocy.
Mpu 3TOM NPOYHOCTL GETOHA ONPeAEensIoT N0 CONPOTUBAEHUIO 6ETOHA OCEBOMY CXKAaTHIO C YHETOM BIIUAHUSA
CMOXHOTO HaNPSXKEHHOrO COCTOAHUA B HAKNOHHOM NOMNOCe.

Pac4yeT no HaKknoOHHOMY CEY4EHMI0 Ha AENCTBUE NOMNEPEYHLIX CUI NPOU3BOAAT HA OCHOBE YpPaBHEHUA
paBHOBECUS BHELLUHWX U BHYTPEHHUX MONEPEYHbIX CUN, AeNCTBYIOLUX B HAKIIOHHOM CEYEHNU C ASTMHON Npo-
ekummn C Ha MpPOoAOSbHYI0 OCh 3neMeHTa. BHyTpeHHne nonepeyHble Cunbl BKKOYAIOT NONEPEYHYIO CUny, BOG-
npuUHUMaemyto 6ETOHOM B HaKIIOHHOM CEYeHWUM, U MOMEPEYHYI0 CuAly, BOCMPUHMMAEMYIO nepecekaloLen
HaKIOHHOE CeYeHue rnornepevHon apmaTtypoi. MNpu 3TOM nonepedHbie Cusbl, BOCNPUHUMaeMble 6ETOHOM U
nomnepeYHoin apMaTypoii, ONpeaensior No CONPOTUBNEHUAM GETOHA U NONEPEYHON apMarypbl PACTSXKEHUIO C
YY4ETOM AnNUHbI Npoekyun C HaKNMOHHOMO CeYEHUs.

Pac4yeT no HaknOHHOMY CEYEHMIO Ha AEeliCTBME MOMEHTa NPOM3BOAAT Ha OCHOBE YpaBHEHUS paBHOBE-
CUS1 MOMEHTOB OT BHELUHUX U BHYTPEHHUX CUIN, AENCTBYIOLUX B HAKNOHHOM CEYEeHWUN C ANMHOW npoekuun C
Ha NpPoAOMbHYI0 OCb anemMeHTa. MOMEHTbI OT BHYTPEHHUX CMA BKNIOYAIOT MOMEHT, BOCIPUHUMAaEMbIN nepe-
ceKatowemn HaKknoHHOEe CedeHne NPOoL4ONbHOM PacTAHYTOW apMarypoil, U MOMEHT, BOCNIPUHMMAEMDII nepece-
KatoLLen HaKNOHHOEe ceuveHne nonepedHon apMatypoii. Mpu 3ToM MOMEHTbI, BOCNIPUHUMAEMbIE NPOAONLHON U
nomnepeYHon apMaTypoii, OnpeaensioT No CONPOTUBMEHUAM NPOAONLHON U MONEPEYHOIN apMaTypbl PacTaxe-
HUIO C YYETOM ANUHBI NPoeKUUU C HAKMOHHOIO CeYEeHUs.

Pacyem xxene306€mOHHbIX 3N1EMEHIMO8 10 NoJI0ce MEX0Y HAKITOHHbIMU CEeYeHUSMU

8.1.32 Pacuet nsrnbaembix ene306eTOHHbIX SNeMEHTOB N0 GETOHHON NONoce Mexay HakKNOHHbLIMU
CeYeHUs MU NPOU3BOASAT U3 YCMOBUA

s, ult NMPUHUMAKT PAaBHbLIMU!

Q< @y - Ry-b-hy, (8.55)

roe Q@ — nonepeyvHasi cuna B HOpMasribHOM CEYEeHUM 3NEMEHTa;
Ppq — KOIDPULIMEHT, NPUHUMAEMBIA PaBHbIM 0,3.
Pac4yem erne306emOHHbIX 31eMEHIMO8 110 HaKITOHHbIM CeYeHUAM Ha delicmeue rornepeyYHbIX cuil
8.1.33 Pacuet narnbaemMbix areMEHTOB MO HAKNMOHHOMY CE4eHUIO (CM. PpUCYHOK 8.6) Npon3BoasT u3 yc-
noeus

Q< Q,+ Qg (8.56)
40



CI63.13330.2018

rae Q — nonepeyHasl Cuna B HAKMOHHOM CEYEHUN C ANMHOM Npoekunu C Ha NPOLOMLHYIO OCb SMEMEHTA,
onpegensiemas oT BCEX BHELLHUX CUJIl, PACMOSOXEHHbIX MO OAHY CTOPOHY OT paccMarpUBaeMoro
HaKMOHHOIO CEYeHUsl; MPU 3TOM YYUTLIBAIOT HaUGoNee ONacHoe 3arpy>eHue B Npeaenax HaknoH-
HOTO CEYEeHUs;
Q, — nonepe4Hasi cuna, BOCNPUHUMAaEMasi BETOHOM B HAKMOHHOM CEYeHUMU;
Qg,, — nonepeyHas cuna, BOCTIPUHUMAaeMasi MONEPEYHOI apMaTypoii B HAKMOHHOM CEYEHUM.

Monepeynyio cuny Q, onpeaensiot no copMyne
2
_ 9pp Ry b-hg

Q, =22 b2 (8.57)

HO MPUHUMAIOT He Gonee 2,5R,; - b - hy U He meHee 0,5R,; - b - hy;
Ppp — KOIPPULUEHT, NPUHUMAEMBIA PaBHbLIM 1,5,

/
=} - == &
//L,? o e

PucyHok 8.6 — Cxema ycunvii npu pacyeTte xene3o6eToHHbIX 3/IEMEHTOB M0 HAaKINOHHOMY CEYEHUIO
Ha AelicTBME NonepeYHbIX Cuil

Younue Qg,, ANsi NONEPEYHON apMaTypbl, HOPManbHON K NPOAOSILHOW OCU INEMEHTA, ONPEAENSIOT NO
dopmyne
st = Osw " Qs - C, (8.58)

e @, — KO3MPULMEHT, NPUHUMAEMBIIA paBHbIM 0,75;
Gy — YCUNUE B NONEPEYHON apMaTtype Ha eJUHULY [NUHbI ANEeMEeHTa, paBHoe

R -A
_sw Tsw (8.59)

Sw

Asw

PacueT npousBoaaT Ans psaa pacnonoXeHHbIX N0 ANMHE SNMEeMEeHTa HaKMOHHbIX CEYEHuii Npu Hanbonee
OMacHO ANMHE NPOEKLUKU HaKIMOHHOTo ceyenusi C. MNMpu aTom AnuHy npoekuun C B hopmyne (8.58) npuHuma-
0T He meHee 1,0 hy u He Gonee 2,0 hy,.

Honyckaercs npou3BoAuTb pacyeT HaKMOHHLIX CEYEHUN, HE paccMaTpuBasl HaKMOHHbLIE CEYEHUSA NpU
onpeaerneHnn NonepeyHon Cusnbl OT BHELLHEW HArpy3ku, U3 ycroBsus

Q) < Qyy + Qg s, (8.60)

rae Q; — nonepeyHas cuna B HOPManbHOM CEUYEHNM OT BHELUHEN HarpysKu;
Qyy =0,5Ry - b - hy; (8.61)
Qsw.1 = 9sw - ho- (8.62)

Mpyn pacnonoxeHnn HOPManNbLHOTO CE4YEHUs1, B KOTOPOM YUMTBLIBAIOT NONEPEYHYIO cuny Q,, BONM3u ono-
Pbl HA PaccTosHUM @ MeHee 2,5h; pac4eT u3 ycnosus (8.60) NPoU3BOAAT, yMHOXas 3HaUEHUs Qy,, Onpeaens-
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emble o dopmyne (8.61), Ha KOI(PDUUNEHT, paBHLIN

2,5Ry; - b - hy.

Mpu pacnonoXxeHn HoPManbHOrO CEYeHUsl, B KOTOPOM YYUTLIBAIOT NMONEpPeYHyto cuny Qq, Ha paccrost-
HUM @ MeHee hy pacdeT U3 ycrnosus (8.60) nponssoaAT, yMHOXas 3HaveHne Q onpeaensemMoe no opmy-
ne (8.62), Ha K03thULIMEHT, paBHblii a/hy.

MonepeyHylo apmaTypy y4uTbLIBAIOT B pacyeTe, ecnu cobnioaaeTcs ycrnosume

Qg 2 0.25R,, - b.

, HO MpUHMMaIOT 3Ha4YeHne Q,q He Bonee
o

sw, 1’

JonyckaeTcsi yuuTbiBaTh NOMEPEYHYIO apMaTypy UM Mpu HEBBLINOMHEHUM STOTO YCrOBUSA, €CMu 3Hadve-
Hue Q, B ycnoeuu (8.56) onpesensTs no copmyne

Qp = 40py-hg-qs,, I C,

W NPUHMMATb €ro C y4eTOM orpaHuyeHunn Kk copmyne (8.57).

LLar nonepedHon apmMaTypbl, YyYMTbIBAEMOW B pacyeTe, Z—W AomkeH ObiTb He Gonblue 3HaYeHus
Sumax _ Rot by °

ho Q

[Mpu OoTCYTCTBMU NONEPEYHON apMaTypbl UMM HapyLUEHWW BblLUEYKa3aHHbIX TPEDOBaAHUIA, a TaKxXe npu-
BeAeHHbIX B 10.3 KOHCTPYKTUBHbIX TPeBOBaHMII pacyeT npon3BoasT u3 ycnosus (8.56) unu (8.60), npuHumasn
ycunne Qg i Qg,, 1 PaBHBIM HYTIO.

[Nonepe4vHasa apmarypa 40orm«Ha COOTBETCTBOBATb KOHCTPYKTMBHbLIM TpeboBanusaMm, npuseaeHHbIM B 10.3.

8.1.34 BnusaHue cxmmalomx u pacTAruBaloLWmMxX HanpsHXKEHU NpyM pacyeTe No NoNoce Mexay HakmnoH-
HbIMW CEYEHUSIMU W MO HAKIMOHHBIM CEYEHMAM CIIEAYET Y4UTLIBATbL C NOMOLLLIO KO3hdULMEHTA ¢, HA KOTO-
PbIl YMHOXAIOT NpaByio YacTb ycrnosui (8.55), (8.57) unu (8.61).

3HaueHns Ko3PPULMEHTA ¢, MPUHUMAIOTCA PaBHbIMK 1 — ANA n3rMGaembix KOHCTPYKUui 6es npea-
BapUTENbHOTO HaNPsHKEHWs1 apMmarypbl. B ocTanbHbIX Cryvasx NPUHMMALOT 3Ha4YeHNA KoadduumeHTa ¢, pas-
HbIMU:

o
1+ RL: — npn 0 < 6, <0,25Ry;
1,25 — npu 0,25R, < o < 0,75R,;
(e
5- 1—ﬂ} — 1pu 0,75R,, < 6, < Ry;
Ry,
Ot
1—; —anI0<0'tSRbt,

rAe Oy, U 6 — CPeaHNe CXUMAIOLLIEE U PACTAMMBAIOLLEE HaNPSHKeHNA B 6GeToHe OT BO3eNCTBUSA NPOAOSIbHbIX
Cun, NPMHUMAEMbIE MONOXUTESNbHLIMU.
BenuunHbl Ocp U O NPUHUAMAIOT KaK CPE/IHME HANPSKEHNS B CEUEHUSAX AMEMEHTOB. Honyckaercs Benu-
YMHBI G, N G ONpeaenaTL 6e3 yyera apMarypbl Npu coaepkaHnn NpoaonbHON apMmaTypbl He 6onee 3 %.
Pacdyem xene306emoHHbIX AIEMEHMO8 0 HaKITOHHbIM Ce4eHUaM Ha Oelicmeue MOMEHMO8
8.1.35 Pacuetr >xene3obeTOHHbIX 3MEeMEHTOB MO HAaKMOHHbIM CEYEHUAM HaA [EWCTBUE MOMEHTOB
(CM. pucyHoOK 8.7) Npon3BOAST U3 YCIOBUS

M< M, + Mg, (8.63)

rae M — MOMEHT B HAKMOHHOM CEYEHUU C ANMHOIM NPoeKuun C Ha NPOAONLHYIO OCb SMEMEHTa, onpeaens-
€Mblil OT BCEX BHELLHUX CUII, PACMONOXEHHbIX MO OAHY CTOPOHY OT PacCMaTPUBAEMOr0 HaKMOH-
HOTO CEeYEHUs, OTHOCUTENBHO KOHLIA HAKNOHHOTO ceYeHus (Touka 0), NPOTMBONONOXHOIO KOHLLY, Y
KOTOPOrO pacrnornaraeTcsi nposepsaemas NPoAoNbHAA apMaTypa, UCbITLIBAIOWANA PACTsHkeHUe OT
MOMEHTA B HaKNOHHOM CEYEHUU; NPU STOM YUUTLIBAKOT HanGonee onacHoe 3arpy>xeHue B npeae-
Nax HaKMOHHOTO CEYEeHus:;
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Mg — MOMEHT, BOCNPUHUMAEMbII NPOAOILHON apMaTypoii, NepecekaloLen HakIIOHHOe CeYeHne, OTHO-
CUTESMBbHO NPOTUBOMNOMOXHOIO KOHLA HAKMIOHHOIO ceveHus (Touka 0);
Mg,, — MOMEHT, BOCIPUHUMAEMbII NONepeYHoi apMaTypoi, nepecekaroLiein HaknoHHoe ceveHue, OTHO-
CUTENbLHO NPOTMBONOSIOXKHOIO KOHLIA HAKSTOHHOIO ceyeHus (Touka 0).
MomeHT Mg onpeaenstoT no dopmyne

M, =N,z (8.64)

rae Ny — ycunue B NpOAONLHON PACcTAHYTON apMarType, NPUHMMAEMOE PaBHbIM Ry - Ag, a B 30HE aHKepOBKM
onpeaensiemoe cornacHo 10.3.21—10.3.28;
Z, — NNeYo BHYTPEHHEN napbl Cun; AonyckaeTca npuHumarTh zg = 0,9h,.
MomeHT M, Ana nonepeyHon apmarypbl, HOPMaribHOM K NPOAOSLHOW OCH dNEMEHTA, ONPEAEnsIioT no
¢dopmyne
M, =05-Qg,-C, (8.65)

rae Qg, — YCUNKUe B NONEPEYHON apmarype, NPUHUMAEMOE PaBHbIM qg,, - C;
95, — onpeaenaioT no dopmyne (8.59), a C npunumaior B npeaenax ot 1,0 hy 8o 2,0 Ay,

PacueT npousBoaAT ANs HAKNOHHbLIX CEYEHUIM, PacroNnoXeHHbIX N0 ANIMHE 3MEMEHTA Ha €r0 KOHLUEBbIX
y4yacTkax u B Mecrax o6pbiBa npoaonbHON apMaTypbl, Npyu Hambonee onacHol ANUHE NPOEKLUUU HAKIOHHOTO
ceuyeHusi C, NpUHUMAEMONi B YKa3aHHbIX BbiLLE NMpeaenax.

[onyckaetca Npou3BOAUTL PacqeT HAKMOHHbIX CEeYEeHUr, NpuHUMas B ycnosuu (8.63) MoMeHT M B Ha-
KMOHHOM CeYeHun Npu AnuHe npoekuun C Ha NPOAONbLHYIO OCb ANeMeHTa, paBHol 2,0hy, a MoMeHT M, —
paBHbIM 0,57, - h3.
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PucyHok 8.7 — Cxema ycunuid npu pac4yeTte xene306eTOHHbIX ANEMEHTOB MO HaKITOHHOMY CEHEHMIo
Ha [eficTBME MOMEHTOB

PacueT no NnpoYHOCTH XKerne306eTOHHbIX I/IEMEHTOB NPU AEUCTBUU KPYTALLUX MOMEHTOB

Obuwiue rnonoxeHus

8.1.36 PacyeT no NpoYHOCTH Kene306eTOHHbIX SNIEMEHTOB NPSAMOYIONIbHOIO NONEepPeYHOro CEYEHUNA Ha
OEeNCTBUE KPYTALLUX MOMEHTOB NPOU3BOAAT HA OCHOBE MOAENM MPOCTPAHCTBEHHbBIX CEYEHWA.

Mpu pacyeTe NO mMoAenu NPOCTPAHCTBEHHbLIX CEYEHMII pacCcMaTpuBalOT CevYeHus, 06pa3oBaHHbIEe Ha-
KMOHHBLIMU OTPEe3KamMu NPsIMbIX, CReaylLwmMMmn No TPEM PaCTAHYTLIM FPaHAM SNIEMEHTa, U 3aMbIKaoLWUM OT-
PEe3KOM NPSIMOM MO YETBEPTON CXKATOW rPaHu anemeHTa.

PacyeT »ene306eTOHHbIX 3NEMEHTOB Ha AENCTBUE KPYTALLUMX MOMEHTOB MPOU3BOASAT MO NPOYHOCTM 3ne-
MEHTa MEXAY NPOCTPAHCTBEHHLIMU CEYEHUSIMU U MO NPOYHOCTU NPOCTPAHCTBEHHBIX CEYEHUIA.

MpovHOCTL N0 GETOHY Mexay NPOCTPaHCTBEHHLIMU CEYEHUAMU XapaKTepU3yeTCa MakCUManbHbIM 3Ha-
YEeHUeM KpyTALLEro MOMEHTA, onpeaensieMbiM No CONPOTUBNEHMIO GETOHA OCEBOMY CXATMWIO C Y4ETOM Hanpsi-
YKEHHOrO COCTOSIHMS B GETOHE MeXAy NPOCTPaHCTBEHHbIMU CEYEHUSMMU.

PacyeT no npoCTpaHCTBEHHbIM CEYEHMSM NPOU3BOAAT HA OCHOBE YPaBHEHWI PABHOBECUA BCEX BHY-
TPEHHUX U BHELLHUX CWUIT OTHOCMTENIbHO OCU, PacronOXEHHON B LIEHTPE CXAaTON 30Hbl MPOCTPAHCTBEHHOTO
ceyeHus sneMeHta. BHYTpeHHME MOMEHTbI BKMIOYAT MOMEHT, BOCNIPUHUMAaeMbId apMaTypoi, cneaytoLlen
BAOSb OCK 3MIEMEHTA, U apMaTypon, CNeayrLLEn NONEPEK OCU ANEMEHTA, NEPECEKatOLLE NPOCTPAHCTBEHHOE
CeYeHne M PacnoOXEHHOW B PACTAHYTON 30HE MPOCTPAHCTBEHHOrO CEYEHWUA M Y PACTAHYTOW rpaHu ane-
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MEHTa, NPOTUBOMNOOXHOWN CXaTOW 30HE NPOCTPAHCTBEHHOro cevyeHus. Mpu 3ToM ycunus, BOCNPUHUMAEMbIE
apmarTypow, onpeaensioT COOTBETCTBUE MO PACYETHLIM 3HAYEHUSAM CONPOTUBMEHNUS PACTSXKEHMIO NPOAONLHON
1 NOMNEepPEeYHOI apMaTypbl.

Mpu pacyete paccmaTpuBaloT BCE NOMOXEHUSA MPOCTPAHCTBEHHOIO CEYEHUS, NPUHUMASA CXAaTYIO 30HY
NPOCTPaHCTBEHHOTO CEYEHUA Y HIKHEN, DOKOBOW M BEPXHEN FPaHen anemMeHTa.

PacyeTt Ha COBMECTHOE AENCTBUE KPYTALLMX U M3rnbatomnx MOMEHTOB, a TaKXKe KPYTALLUMX MOMEHTOB U
nonepeYHbIX CUI NPOU3BOAAT, UCX0AA U3 YPAaBHEHUIN B3aUMOAENCTBUS MEXAY COOTBETCTBYHOLMMU CUNOBLIMU
dakTopamu.

Pacyem Ha Oelicmeue Kpymsauieso MmoMmeHma

8.1.37 PacyeT no NpOYHOCTM INEMEHTA MEXAY NPOCTPAHCTBEHHLIMU CEYEHMAMM NPOU3BOAAT U3 YCIO-
BUSA

T<01R,-b?-h, (8.66)

rae T — KPYTALIMIA MOMEHT OT BHELUHUX Harpy30Kk B HOPManbHOM CEYEHNUMN SNEMEHTA;
bunh — MeHbMIn U BONbLUMIA pa3Mepbl COOTBETCTBEHHO NOMEPEYHOr0 CEYEHUS AnemMeHTa.
8.1.38 PacuyeT no NPOYHOCTU NPOCTPAHCTBEHHBLIX CEYEHUI (CM. PUCYHOK 8.8) NpoM3BOoAAT U3 YCNOBMSA

T< Ty +Ts (8.67)

rae T — KPYTALWMA MOMEHT B MPOCTPAHCTBEHHOM CEYEHUU, ONpPeaensemMblii OT BCEX BHELUHMX CUI, pacro-
NOXEHHbIX M0 OAHY CTOPOHY NPOCTPAHCTBEHHOIO CEYEHUs;
— KpYTALLMIA MOMEHT, BOCMIPUHUMAEMbIN apMaTypor NPOCTPAHCTBEHHOIO CEYEHUS, PACTIONOXEHHON
B NOMEPEYHOM MO OTHOLLEHUIO K OCU 3NEMEHTa HanpaBneHuu;
Ty — KpYTALWIA MOMEHT, BOCNPUHUMAEMbIA apMaTypor NPOCTPaHCTBEHHOTO CEYEHMUs, PACTONOXXEHHO
B NPOAONIbHOM HanpaBneHUn.
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PucyHok 8.8 — CxeMbl ycunuii B NPOCTPaHCTBEHHLIX CeYeHUsIX MPU pacyeTe Ha AeiCTBUE KpYTSALLEroO MOMeHTa
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3Ha4yeHne COOTHOLUEHUS MEXZY YCUNMMSAMM B NONEPEYHON M MPOAONBLHOW apMaTtype, yYUTbIBAEMOE B
ycnosuu (8.67), NpMBEAEHO HUXKE.
KpyTtaumin MomeHT T, onpeaensor no dopmyne

Tow = 09N, - 25, (8.68)
a KpyTsLUMA MOMEHT T, — no copmMyne

Z
T, = 0,9NS€1-22, (8.69)

roe Ng, — ycunue B apmartype, pacnonoXeHHoi B NoNepevHoM HanpasneHun; Anst apMaTypbl, HOPMarnbHOI
K NpoforbHOI ocK anemeHTa, younue N, onpeaensior no copmyne

Nsw =gt - Csw’ (8.70)
TAE Qgyq — YCUNIME B STOI apMaType Ha eAMHULY ANMHbI dNEeMeHTa,
R_ A
sw " sw,1
Asw1 = ) 8.71)
SW
Asw1 — nnoLaab ceyeHns apMarypel, pacnonoeHHol B Nonepe4yHoOM HanpasneHuu;
S, — LLar sToil apMaTypbl;
C,,, — ANMHA NPOEKLUN PACTAHYTON CTOPOHLI MPOCTPAHCTBEHHOTO CEYEHUs Ha MPOAOMLHYIO OCh Jne-
MEeHTa
Csw =9-C, (8.72)
8 — KOSMMULMEHT, yYNTLIBAIOLLMIA COOTHOLLEHUE PA3MEPOB MOMEPEYHOro CeYeHNs,
Z'I
- . (8.73)
2-2,+2,

C — [AnvHa NPOEeKUMK CXKaToN CTOPOHBI NPOCTPAHCTBEHHOTO CEYEHUS HA NPOAONbLHYIO OCb NIEMEHTA;
N, — ycunue B NpoAONbLHOI apMatype, PacnonioXeHHON y pacCcMaTpuBaeMoil rpaHn anemeHTa

Ng=Rg- Agy; (8.74)

AS’1 — Mnowaab CevYeHnsa NPOoAOSbHOM apMaTypbl, PacrnofiOXKEHHON Yy paccMaTpUBaeMoOn rpaHu ane-
MEHTA;
ZyunZ, — AnUHa CTOPOHbI NMOMEPEYHOro CeYeHUss y paccMarpuBaemMoil pacTAHYTON rpaHn SneMeHTa u
ANUHA APYro CTOPOHbI MONEPEYHOrO CEYEHUS AreMeHTa.
npuHuMaloT B npegenax ot 0,5 go 1,5. B cnyyae, ecnu 3Ha4veHne qSW—1Z1 Bbl-
s s s s
XOAMWT 3a yKasaHHble Npeaenbl, B pacyeTe yunTbiBaOT Takoe KONMUYECTBO apMaTypbl (NPOAOSMbLHON UMK none-

. w1 Z
PeYHOI), NP1 kOTOpoM 3HaudeHne —¥1 1 okasbiBaeTcs B ykasaHHbIX npeaenax.

s s
PacueT npoun3BoaAT ANs psAa NPOCTPAHCTBEHHbIX CEYEHUIT, PACTIONOMXEHHbIX MO AJIMHE SMeMeHTa, npu
Hauboree onacHoit ANMHe NPOEKLMU NPOCTPAHCTBEHHOMO cedeHns C Ha NPOAOMNbHYIO OCb anemMeHTa. Mpu

q -Z
CootHowwenne 411

2
9TOM 3HaueHne C npuHumaloT He Gonee 2 - Z, + Z; 1 He Bonee Z, - 5

JonyckaeTcsi NPOU3BOAUTL pacyeT Ha [AelCTBUE KPYTALLEro MOMEHTA, HE paccmaTtpuBasi NpoCcTpaH-
CTBEHHbIE CEYEHUS MPU ONPEAETNEHNN KPYTSLLErO MOMEHTA OT BHELUHEN HArpysku, U3 YCroBUs!

Ti<Towr * Tg1, (8.75)
rae T, — KPYTALMIA MOMEHT B HOPMArbHOM CEYEHUN ANIEMEHTA,;
TSW’1 — KPYTALMA MOMEHT, BOCMPUHUMAEMBIN apMaTypon, pacn9nomeHH017| y paccmarpuBaeMon rpaHu
aneMeHTa B NoNepeyHoM HanpasneHuun, u onpeaensieMblin no opmyne
Towt = Qsw1 02y - 2y (8.76)
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Ts,1 — KpyTALMIA MOMEHT, BOCMPUHMMAEMBIA MPOAOSNLHON apMaTypoi, pacrnosnoXeHHoN y paccMarpusae-
MOVi rpaHu aneMeHTa, u onpegensemMsblin no popmyne
Ts1=05Rs- Agy - Z,. 8.77)
Qsw AZ1
COOTHOLEeHNe ———— MPUHUMAIOT B YKa3aHHbIX BbILLE Npeaenax.
s s
Pacuyet npon3BoaaT Ans psga HopmarbHbIX CEHEHUI, PACMONOXEHHbIX N0 AMWHE anemMeHTa, AnA apma-
TYpPbl, PACNONOXEHHON Y KAXA0W paccMaTpuBaeMON rpaHu AnemeHTa.
Mpu AelcTBUU KPYTALLMX MOMEHTOB crneayeT cobnogaTe KOHCTPYKTUBHbIE TpeboBaHus, npuseaeH-
Hble B 10.3.
Pacyem Ha cosmecmHoe Oelicmeue kpymsuweao u uzaubarouieeo MOMEeHMos8
8.1.39 Pac4eT no npoYyHOCTU anemMeHTa Mexay NpoCTPaHCTBEHHbIMU CEYEeHMAMU NPOU3BOAAT cornac-
HO 8.1.36.
8.1.40 Pac4yet no NpOYHOCTU NPOCTPAHCTBEHHOIO CEYEHUs MPOU3BOAAT U3 YCNOBUSA

(8.78)

raoe T — KPyTALMIA MOMEHT OT BHELUHEW Harpy3ku B NPOCTPAHCTBEHHOM CEYEHUM;
To — npeaenbHbli KpyTAWMA MOMEHT, BOCNIPUHUMAEMBII NPOCTPAHCTBEHHBIM CEHEHUEM;
M — un3rnbaoLmin MOMEHT OT BHELLHEW Harpy3km B HOPMarnbHOM CEYEeHUM;
My — npeaenbHblit U3rnGatoLLMin MOMEHT, BOCNPUHUMAEMbI HOPMASIbHLIM CEYEHNEM.

Mpu pacyeTe Ha COBMECTHOE AENCTBUE KPYTALLEro U u3rubaiowero MOMEHTOB paccmaTpuBalor npo-
CTPaHCTBEHHOE CeYeHue C pacTsHYTOW apMarypou, pacnofioXeHHOW Y rpaHun, pacTAHYTON OT u3rnbaloLLero
MOMEHTA, T. €. Y FPaHu, HOPMAanbHOW K NIOCKOCTM AEWCTBUS U3rMbaloLLero MOMEHTa.

KpyTsilmit MOMEHT T OT BHELUHEW Harpy3ku onpeaensioT B HOPManbHOM CEYEHUW, PACMONOXKEHHOM B
cepeanHe anvHbl npoekuun C BAONb NPOAONLHON OCKU 3nemeHTa. B 3ToM e HopManbHOM ceyeHuu onpeae-
NAT U3rndaoLLMini MOMEHT M OT BHELLIHEN Harpy3ku.

MpenenbHbIN KPYTALLMIA MOMEHT T onpeaensiloT cornacHo 8.1.37 U NpMHUMAIOT paBHbIM NPaBOM YacTu
ycnosus (8.67) Ana paccmarpusaeMoro NpoCTPaHCTBEHHOMO CEYEHUS.

MpenenbHbIn nsrnbatowmin MoMeHT M, onpeaensioT cornacHo 8.1.9.

Ons onpeaeneHnsa KpyTAWMX MOMEHTOB AONYCKAETCA UCnonb3oBarh ycnosue (8.75). B atom cny4vae
KpYTALWIA MOMEHT T = T, 1 nsrubaioLmin MoMeHT M onpeaensiior B HOPMasibHbIX CEYEHNAX NO ANUHE MeMEeH-
Ta. B paccmarpuBaemMomM HOpManNbHOM CeYeHUU NPEAEnbHLIN KPYTALLMIA MOMEHT MPUHUMAIOT PaBHLIM NMPaBON
yactu ycnosus (8.75).

MpeaenbHbIn M3rMbaLWUin MOMEHT M, onpeaensiloT AN TOro € HOPMArnbHOr0 GeveHus, kak Obino
YKa3aHo BblILLE.

MpW COBMECTHOM AEWCTBUM KPYTALLMX U U3rnbaroLux MOMEHTOB crieayer cobnioaarte pacyeTHbIe U KOH-
CTPYKTUBHbIE TpeboBaHus, npueeaeHHble B 8.1.38 u 10.3.

Pacyem Ha coemecmHoe 8elicmeue kKpymsuie20 MOMeHmMa U rnonepeyHoli cunb!

8.1.41 PacuyeT no NpOYHOCTH areMeHTa MeXay NPOCTPaHCTBEHHLIMU CEYEHUAMU NPOU3BOAAT U3 YCNOBUA

T<T, [1—03], (8.79)
0

rae T — KpyTSALWMA MOMEHT OT BHELLUHEN HArpy3ku B HOPMarnbHOM CEYEHUU;
To — NpeAenbHbIi KPYTALWMUIA MOMEHT, BOCMIPUHUMAEMbIN 3NMEMEHTOM MEXAY NPOCTPAHCTBEHHbLIMU Ce-
YEHMAMU U NPUHUMAEMBbI PaBHbIM MPaBOW YacTu ycnoeusa (8.66);
Q — nonepeyHas cuna oT BHELUHEeW Harpy3kn B TOM Xe HOpMarnbHOM CEYEHUMU;
Qu — npeaenLHas nonepevyHas cuna, BOCMPUHUMAEMas OETOHOM MEXAY HaKMOHHBIMM CEYEHUAMN U
npuHUMaemas paBHON nNpaBoli YacTu ycnosus (8.55).
8.1.42 PacyeT no NpOYHOCTU MPOCTPAHCTBEHHOIO CEYEeHUsA NPOU3BOAAT U3 ycnosus (8.79), B KOTOPOM
NPUHUMAIOT CreayoLmue BENNYUHbI:
T — KpyTAWMMA MOMEHT OT BHELLHEN Harpy3ku B MPOCTPAHCTBEHHOM CEYEHUH;
To — npeaernbHbIi KPYTALMIA MOMEHT, BOCIPUHUMAEMbII NPOCTPAaHCTBEHHLIM CEHEHNEM,
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Q — nonepeyHas cuna B HAaKIIOHHOM CEYEHUM;

Qp — npeaenbHas nonepeyHas cuna, BOCNPUHUMaEMast HakKNOHHbLIM CEYEHUEM.

Mpu pacyere Ha COBMECTHOE AENCTBUE KPYTSALLEro MOMEHTA U MONEPEYHON CUlbl pacCMarpumBaloT Npo-
CTPAHCTBEHHOE CevYeHWe C pacTaHyTOM apMarypoi, pacnofnoXXeHHON y O4HOW U3 rpaHeu, pacTAHYTON OT Nno-
nepeyvyHoun cunbl, T. €. Yy rpaHu, napannenbHou NNOCKOCTU AEeWCTBUS NONEPEYHON CUTbI.

KpyTawmi MmOMeHT T OT BHELUHEW Harpy3ku onpeaensiiorT B HOPManbHOM CEYEHUM, PaCnoSiOXXEHHOM B
cepeanHe AnuHbl C BOOMb NPOAOMALHOW OCU dneMeHTa. B TOM >xe HOpManbHOM CEYEeHUM ONpeaensioT no-
NepeyHylo cuny Q OT BHELLHEN Harpysku.

MpenenbHbIi KPYTALLMIA MOMEHT T OnpeaensioT cornacHo 8.1.38 U NpMHUMAIOT PaBHLIM NPaBON YacTu
ycnosusa (8.67) ana paccmarpuBaeMoro NpOCTPaHCTBEHHOIO CeYeHus.

MpeaensHyio nonepeyHyto cuny Qg onpeaensaioT cornacHo 8.1.33 u NpuHMMAaloT paBHON NPaBOi YacTy
ycnosusa (8.56). Npu 3ToM cepeauHy AnvHbI NPOEKUMU HAKITOHHOIO CEYEHUS Ha NPOAOSIbHYIO OCb 3feMeHTa
pacnonaralor B HOpManbHOM CEYEHUU, NMPOXOASALLEM Yepe3 cepeuHy ANUHbI MPOEKLUUU NPOCTPAHCTBEHHOTO
CeYeHUst Ha NPOAOIILHYIO OCb 3NEeMEHTa.

Jonyckaercs Ans onpeaeneHns KpyTsawmux MOMEHTOB UCNONb30BaTh ycnosue (8.75), a ona onpeaene-
HMA nonepeyHbIX cun — ycnosue (8.60). B atom cnyyae kpyTALwmii MOMEHT T =T, n nonepeynyio cuny Q = Q,
OT BHELUHEW Harpy3ku onpeaensiioT B HOPMarnbHbIX CEYEHUsIX MO ANUHE snemMeHTa. B paccmarpuBaemMom HOp-
MarbHOM CEYEHUN NPEAENbHbLIA KPYTALMA MOMEHT Ty NPUHUMAIOT PaBHbLIM MPaBoii YacTu ycnosusa (8.75), a
NpeaenbHyIo NonepeyHyto cuny Qg B TOM >ke HOpMarnbHOM CEYEHUN NPUHUMAIOT PaBHOW NPAaBOI YacTyn ycno-
Bus (8.60).

Mpu coBMECTHOM AENCTBUM KPYTALLMX MOMEHTOB M MOMNEPEYHbIX CUN cneagyeT cobniogartb pacyeTHble U
KOHCTPYKTUBHbIE TpeboBaHusA, npuseaeHHbie B 10.3.

PacueT xene306eTOHHbIX 3/IEMEHTOB Ha MECTHOe cXaTue

8.1.43 Pacuer »ene300eTOHHbIX 3NIEMEHTOB HA MECTHOE CkaTue (CMSITUE) NPOM3BOAAT NpU AeNCTBUK
CHUMAIOLLIEN CUMbI, NPUIIOXXEHHON HA OTPAHUYEHHOI NMOLLAAN HOPMANbHO K NOBEPXHOCTU ene306eTOHHOrO
anemMeHTa. Mpu 9TOM yYUTHLIBAIOT MOBLILLEHHOE COMPOTUBIEHUE CxaTUIO GETOHA B Npeaenax rpy3oBoi nno-
waau (nnowaau cMaTus) 3a c4eT 0OBLEMHOTO HaMpPsHKEHHOTO COCTOsIHUA GeToHa nog rpy30BON NAOLAALIO,
3aBuUCALLEe OT PacronOXXEHUS rPy30BOI NOLIAAN HA NOBEPXHOCTU INEMEHTA.

Mpu HanUyMM KOCBEHHO apMaTypbl B 30HE MECTHOIO CXAaTWs YYUTLIBAIOT AONONHUTENBHOE NOBbLILLEHUE
COMPOTUBIEHUSA CXKaTMIO BETOHA NoZA rpy30BOK MIOLLAAbLI0 38 CHET CONPOTMBIIEHUSI KOCBEHHOW apMartypbl.

Pacyer aneMeHTOB Ha MECTHOE CXarue npu OTCYTCTBUM KOCBEHHOW apMaTypbl NPOU3BOAAT COrMac-
HO 8.1.44, a npn HanNU4YMU KOCBEHHON apmaTypbl — cornacHo 8.1.45.

8.1.44 Pac4et anemMeHTOB Ha MECTHOE CXKaTue Npu OTCYTCTBUM KOCBEHHON apmaTypbl (CM. PUCYHOK 8.9)
Npon3BOAAT U3 YCNOBUSA

N< 1I"F‘,b,loc 'Ab,loc’ (8.80)

roe N — MeCTHas CxuMaloLasn cuna ot BHELUHEN Harpysku;
Y — KOSMPPUUUEHT, NPUHUMaeMbI paBHbIiM 1,0 npu paBHOMEpHOM 1 0,75 npu HEPaBHOMEPHOM pac-
npeaeneHMn MeCTHOW Harpy3sku No Niowaaun CMATUs;
Ap joc — TNOLLAAL NPUMOXEHMUS CXUMAIOLLET CUTbI (NNoLab CMATHS);
Rp joc — Pac4eTHoe conpoTuBreHne GeToHa CKaTUIo Npu MECTHOM AENCTBUN CHUMAIOLLEN CUTIb.

3HaueHue Ry, ,c Onpeaensior no gpopmyne
Rbjoc = @b " Rp: (8.81)

rae @, — Ko3thhUUMEHT, onpegensieMblit no hopmyne

Ab max
¢p =08 [2mx (8.82)

b,loc

HO NpuUHUMaemMbIi He Bonee 2,5 n He meHee 1,0.

B dopmyne (8.82):

Ab,max — MakcumarnbHas pacdeTHas nnowanb, yctaHaBnMBaemas no crneaylowmm npasunam:

- LeHTpbI TshkeCTn nnowlanei Ay . U Ap oy COBNAAAIOT;

- TPaHuLbl pacyeTHOIi nnowaan A, ... OTCTOSIT OT KaX/AON CTOPOHbI NroLaau Ap joc HA PaCCTOSHUM,
paBHOM COOTBETCTBYIOLLEMY pasMepy 3TUX CTOPOH (CM. PUCYHOK 8.9).
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a — BJanv oT Kpaes areMeHTa; 6 — Mo Bceli LUMPKHE SneMeHTa; 6 — Yy Kpas (TopLia) arneMeHTa Mo BCelt ero LMPUHE;

71— enemeHT Ha KOTOpbIN AeficTByeT MecTHas Harpyaka; 2 — nnowaak cMATUA A, o 3
— LIeHTp TAXeCTU nrowagen A, oo 1 Ay 1oy 5 —

Ab max’

& — Ha yrny anemMeHTa, 0— Y O4QHOr0 KpaA arnemMeHTa; e — =K OAHOFO Kpad anemeHTa,

— MaKkcuManbHaA pacyeTHaA nnowjajb
MWHUMarnbHaA 30Ha apMMposava CeTKaMu, npu KOTOpPOW KOCBEHHOE
apMMposaHme YUUTbIBAaE€TCA B pacHeTe

PucyHok 8.9 — CxeMbl AN pac4eTa arIieMEHTOB Ha MeCTHOE CXaTue NpU PacnonoXeHUM MECTHOW Harpy3ku

8.1.45 PacuyeT anemMeHTOB HA MECTHOE CXaThe Npu HanuyYunm KOCBEHHOW apMaTtypbl B BUAE CBAaPHbIX
CETOK NPOM3BOAAT U3 YCNOBUSA

rae Rbs,loc

3AeChPs ,, —

Ab,loc,ef

S, Xy
Ms xy

n,, A

X’

/

SX* "X

n Asy, ly
S
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N < W'Rbs,loc 'Ab,loc’ (8.83)

NpMBEAEHHOE C YY4ETOM KOCBEHHON apMaTtypbl B 30HE MECTHOTO CXaTusa pac4eTHOe COnpOTUB-
neHue 6eToHa cxartuio, onpeaensiemoe no opmyne

Rbs,loc = Rb,loc +2- Ps xy 'Rs,xy Mg xy: (8.84)
KoahbpuumneHT, onpegensemolii no hopmyrne
A
bocef .
Ps xy % ; (8.85)
b,loc

nnowazab, 3aKkn4eHHas BHYTPU KOHTYpa CETOK KOCBEHHOIO apMMPOBaHUS, CHUTAs MO UX Kpan-
HUM CTEPXHAM, U NpuHUMaemMas B chopmyne (8.85) He Gonee Ay ...

pacyeTHOe COMPOTUBIIEHNE PACTSXKEHUIO KOCBEHHOW apMaTypsl;

KO3 PULNEHT KOCBEHHOIO apMUPOBaHUA, onpeaensemoli no opmyne
nX-ASX-lX+ny-ASy-ly . (8.86)

Msxy = '
Ab,loc,ef 'S

YUCNO CTEPXKHEN, NNOLWAAb CEYEHUSA U ANUHA CTEPXKHA CETKU, CHMTANA B OCAX KPaWHUX CTEpPX-
HeW, B HanpaeneHuun X;

— TO XXe B HanpasneHuu Y;

war CeToK KOCBEHHOro apMnpoBaHuA.
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3HaueHua Ry 1o, Ap joc: W M N NPUHUMAIOT cornacHo 8.1.44.

3HayeHne MEeCTHON CXMMAIOLLEN CUIbl, BOCTIPUHUMAEMOE 3MEMEHTOM C KOCBEHHLIM apMUPOBAHUEM
[npaBas yactb ycnosus (8.83)], npuHumalor He Bonee yaABOEHHOTO 3HAYEHUSA MECTHOW CMMAaIOWEN CUnbl,
BOCNPUHUMAEMOTO 3NEeMEHTOM 6e3 KOCBEHHOr0 apMMpOBaHuA [npaBas YacTb ycnoeus (8.80)].

KocBeHHOe apmupoBaHue AOIPKHO COOTBETCTBOBATb KOHCTPYKTUBHBIM TpebosaHuam 10.3.

PacueT xene3o00eTOHHbIX 3IEMEHTOB Ha NpPoAaBfIMBaHNe

Obuwue nonoxxeHus

8.1.46 Pacuer Ha npogaBnuMBaHue NPOU3BOAAT ANS NAOCKUX XKENE300ETOHHbIX 9NEMEHTOB (NAUT) Npu
AENCTBUN HA HUX (HOPMAanbHO K MMOCKOCTU 3NIEMEHTA) MECTHbIX, KOHLEHTPUPOBAHHO NPUNOXKEHHBLIX YCU-
U — COCPEAOTOUEHHbIX CUMbI M U3rMdAIOLLEr0 MOMEHTA.

Mpu pacyeTe Ha npoaasBnuBaHUe pPacCMaTpUBaIOT PACYETHOE NOMEPEYHOE CeYEHUEe, PaCMnoNOXEHHoe

. h .
BOKPYI 30Hbl NNepeAaqu yCUIui Ha anemMeHT Ha PacCTOSIHMK 70 HOPMaJSIbHO K €70 NPOAOSLHON OCU, NO NOBEPX-

HOCTM KOTOPOrO AEWCTBYIOT KacaTembHble YCUIUSI OT COCPEAOTOYEHHbIX CUMbl M U3rnbaiowero MOMeEHTa
(cM. pucyHok 8.10).

[encTByiolMe kacarenbHble YCUNUS NO NIOLLAAN PACHETHOTO NONEPEYHOro CeYeHUss AOIMKHbI ObiTb
BOCMPMHATLI GETOHOM C CONPOTUBNIEHUEM OCEBOMY PACTSXKEHUIO Ry, M NONEPEYHON apMaTypoi, pacnono-

XXEHHOW OT rPy30BO¥i NSIOLAAKM HA PacCTOAHUM He Gonee hy U He MeHee —2 | ¢ coONpoTUBNEHUEM PACTSDKE-
HuIo R, 3

Mpu aencreum cOCpeaoTOYEHHOW CUMbl KacaTernbHble YCUnus, BOCNpUHUMaemble 6€TOHOM U apmary-
pOWi, MPMHMMAIOT PABHOMEPHO pacnpeAeneHHbIMUA N0 BCEN NNoLaau paci4eTHOro nonepeyHoro ceyeHus. Mpu
AEeWCTBUM M3rnbaloLero MOMeHTa KacarernbHble YCUIusl, BOCNpUHMMAaeMble 6ETOHOM U NONepevHoNl apMma-
TYpPOW, MPUHUMAIOT JIMHEWHO U3MEHSIIOLLIMMUCSA NO AJIMHE PaCYETHOrO NONEPEYHOro CeHeHust B HanpaBneHuu
AelCTBUS MOMEHTa C MaKCUMaribHbIMU KacaTenbHbIMU YCUMUMSIMU NPOTUBONONOXHOrO 3HAKAa Y KpaeB pacyeT-
HOro NOMepPeYHOro Ce4EHUs1 B 3TOM HanpaBneHUu.

KonoHHa YCNoBHLIN
\ /\’ pacyeTHbIW KOHTYP
Mupamupa \

T A F 1
Z \PMZ

Konoxxa 2 Mnuta

npoaasrMBaHus Fy
AN
[ |
F
F

PucyHok 8.10 — YcnoBHas Mofenb Afa pacyeTa Ha npoaasnvBaHue

Pacuet Ha npogasnusaHue npu 4eNCTBMN COCPEAOTOYEHHO CUIbl U OTCYTCTBUM NONEPEYHON apmaTypsbl
NPOU3BOAAT cornacHo 8.1.47, npu AelCTBUM COCPEAOTOMEHHON CUSbl U HANM4YMKU NONEepeYHON apMaTypbl —
cornacHo 8.1.48, npu AeicTBUMU COCPEAOTOMEHHbIX CUITbl U M3rnbaloLLEero MOMEeHTa U OTCYTCTBUW NONEPEYHON
apmartypbl — cornacHo 8.1.49 u npu geiicTBUM COCPEAOTOYEHHbIX CUMbl U M3rMbatoLLero MOMEHTa U Hanm4um
nornepeyHon apmatypbl — cornacHo 8.1.50.

PacyeTHbIi KOHTYP NONEePEYHOro Ce4eHns MPUHUMAIOT: MPU PACNONOXEeHWUU NNOLAAKU Nepeaaqn Harpy3ku
BHYTPU NIOCKOrO 3NEMEHTa — 3aMKHYTbIM U PACMONOXEHHbIM BOKPYT NIOLAAKN Nepesaydmn Harpy3km (CMm. pu-
CyHOK 8.11, a, &), Npu pacnonoXxeHu NNOLAAKN Nepeaaqn Harpy3ku y Kpas unu yrna nrnockoro anemMeHTa —
B BMAE ABYX BAPUAHTOB: 3aMKHYTbIM U PACMONOXXEeHHbIM BOKPYT NMOLLAAKM Nepeaayn Harpy3km u He3amKHYTbIM,
cneayowmM OT Kpaes MNSocKoro saneMeHTa (CM. pucyHok 8.11, 6, ), B 3TOM Cryyae yuMTbIBaOT HaUMEHBLLYIO
HeCyLLyI0 CNOCOGHOCTb NpK ABYX BapuaHTax pacrorioKeHUs PACHETHOTO KOHTYpa NOMNepeyHOro Ce4eHus.

B cnyyae pacnonoxeHusi OTBEPCTUSI B NAIUTE Ha PacCTosAHMM MeHee 6h OT yrna unu kpas nnowiagku
nepeaayvn Harpysku 4o yrrna unm kpast oTBEpPCTUst 4aCTb PACHETHOrO KOHTYpPAa, PacronOXEHHAa Mexay ABYMS
KacaTenbHbIMU K OTBEPCTUIO, MPOBEAEHHLIMU U3 LIEHTPA TSXKECTU NMNOLWAAKU NEpefayn Harpy3ku, B pacyete
He y4YUTbIBAETCS.
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Mpwn pencTeun momeHTa M, . B MECTE NPUNOXKEHUSA COCPEAOTOHEHHON Harpy3Ku NOroBUHY 3TOF0 MOMEH-
Ta y4nTbIBAIOT NPU pacyeTe Ha NpoAaBnMBaHWe, a APYryto NONoOBUHY — NPU pacyeTe No HOPManbHbIM ceve-
HUAM NO LUMPUHE CEYEHUA, BKIIOHAIOLLEH LULMPUHY NAOLLAAKUA Nepeaaqmn Harpy3ku u BbICOTY Ce4eHUsA NNOCKOro
anemeHTa nNo 06e CTOPOHbI OT NAOLLAAKU Nepeaaqn Harpysku.

Mpu aencTeun cocpeaoToYEHHbLIX MOMEHTOB U CUNbl B YCNOBUAX NPOYHOCTU COOTHOLLEHWE MeXy AEW-
CTBYIOLLMMU COCPEAOTOHEHHBIMU MOMEHTaMN M, y4nTbIBAEMbIMU NPY NPOAABAWBAHUK, U NPeAenbHLIMU M,
NPUHUMAIOT HE Bonee NONMOBUHbLI COOTHOLLEHUA MEXAY AEUCTBYIOLLIMM COCPEAOTOUEHHBLIM YCUNUEM F 1 npe-
AenbHLIM F .

Mpu pacnonoxxeHun cocpeaoTOYEHHOW CUNbl BHELIEHTPEHHO OTHOCUTENbLHO LIEHTPA TSHXXECTU KOHTYypa
pPacYETHOrO NONEPEYHOrO CeYEeHMsl 3Ha4YeHUA U3rnbdatoLLMX COCpeIOTOYEHHBIX MOMEHTOB OT BHELUHEN Harpy3-
KW onpeaensiotT ¢ y4eTOM AOMNOSTHUTENBHOTO MOMEHTA OT BHELEHTPEHHOTO NPUOXKEHUS COCPEAOTOYEHHOW
CUNbl OTHOCUTENBHO LIEHTPA TSDKECTU KOHTYPA PACHETHOIO NMONEPEYHOIO CEYEHUS C MONOXUTENBHBIM UMK 00-
paTHbIM 3HAKOM NO OTHOLLEHUIO K MOMEHTaM B KOSOHHE.

3HauYeHue coCcpeaoTO4YEHHON CUnbl cneayet NPUHUMATh 3a BbIMETOM CUI, AEUCTBYIOLLMX B npeaenax
OCHOBaHMA NMpamuabl NPOAABNMBAHMSA B NPOTUBONOSIOXKHOM HANpaBneHuu.

62' , Y v, a J\,
1 S\ ! 3 2 v
! 1
™ _\L__|_ o A l
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x | PN .y ™ X
_ I 7é/ | 2V /;
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L |
X LSW,X 2
Z | 2 ] 1 |
1 2 VA BN 6
1 Y Y1 / ® ® \\/_ b2
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02 / AN
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a — nnowjaaka NPUNOXEeHUA Harpy3ku BHYTPM MIOCKOrO aneMeHTa; 6, 8 — To Xe Y Kpas NOCKOro afeMeHTa;
2 — Npu KpecTooGpa3HOM PacnonoXeHUn NonepeyHol apmaTypsl;

1 — nnowaae NPUNOXEHUS Harpy3Kku; 2 — pacuyeTHbI KOHTYP MoMNepeyHOro ceveHus; 2° — BTOPON BAPUAHT PacnosioXeHUs pacyeTHOro

KOHTYpa; 3 — LIeHTP TAXEeCTN PacyeTHOro KOHTypa (MecTo nepeceveHUs ocel Xy U Y,); 4 — LGHTP TAXECTW MNOLYaAKN NPUNOXeHUs

Harpyskm (MecTo nepeceveHnn oceit X n Y); 5 — nonepeuHas apMatypa; 6 — KOHTYp pacuyeTHOro nonepedHoro ceueHus 6es ydyeta
B pacueTe NnonepeyHoOil apMaTypbl; 7 — rpaHuLa (Kpaii) NIOCKoro anemMeHTa

PucyHok 8.11 — Cxema pacyeTHbIX KOHTYPOB MONEPEYHOro CEYEHUS NpU NPoAaBnMBaH1u
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Pacyem anemeHmos Ha npodaesnueaHue npu delicmeuu cocpedomoyeHHol curbl
8.1.47 Pacuet anemeHTOB 6€3 NonepeyHon apMaTtypbl Ha NpoAaBnuBaHWe Npu 4encTBUM COCPEaOoTO-
YEHHOW CUMbl NPOU3BOASAT U3 YCIOBUSA

F<Fpup (8.87)

rae F — cocpenoToyeHHas cuna OT BHELUHEN Harpy3sku;
Fp y¢ — NpenensHoe ycunue, BOCNPUHUMaemMoe 6ETOHOM.

Yeunue Fb,u,t onpeaensiot no gopmMyne
Fout = Rt - Aps (8.88)

rae A, — Nnowaab PacHEeTHOro NONEPEYHOro CEeYEHNs, PACoNoKEHHOro Ha pacctoaxun 0,5 hy OT rpaHu-
Libl NOLWAaAN NPUNOXKEHUA COCPENOTOYEHHON Cunbl F ¢ paboyelt BLICOTON ceveHns hy (CM. pu-
CYHOK 8.12).

by

1L A, i1

hel2 h/2

/
hol2

L A |1
T Q T‘/M o |[—© ?LX
S
<
hyl2 by hyl2
b

A

1 — pacyeTHoe nonepeyHoe ceyeHmne; 2 — KOHTYP pacyeTHOro NomnepeyHoro CeYeHus;
3 — KOHTYp NnoLjaaku NpUMoXeHUs Harpysku

PucyHok 8.12 — CxeMa Ans pacyeTa xene3006eTOHHbIX 3rieMeHToB 6e3 nonepeyvHoi apMaTypbl Ha NpojaenuBaHne
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Mnowaas A, onpeaensior no dopmyne
A, =u-hy, (8.89)

rie U — NEepUMETP KOHTYpa PaCc4ETHOIO NONEPEHHOTO CEHEHNS;
hy — npusenennas paboyas BbICOTa CeHeHNs

hy = 0,5(hq, +hy),

sneck hg, n hOy — paboyas BbICOTA CE4EHUA ANA NPOAONbLHOW apMaTypbl, PACNOMOXEHHON B HanpaBneHuu
ocen XnyY.
8.1.48 PacueT anemMeHTOB C NONEPEYHOI apMaTypoi Ha NpoAaBnuBaHue Npu AeNCTBUN COCPEAOTOMEH-
HOW cunbl (CM. pUCYHOK 8.13) Npou3BOAAT U3 YyCNOBUSA

F< Fb'u,t + st‘u,t, (8.90)
rae Fg, ¢ — NPEAEnLHOE yeunue, BOCNPUHUMAEMOE NONEPEYHON apMarypoi Npu NPoAABIMBAHNN,
Fb ut — npeaenbHoe ycunue, BOCNpUHMMaemoe 6eToHOM, onpeaensiemoe cornacHo 8.1.47.
Yeunue Fg,, . BOCNIPUHUMAEMOE NONEPEYHON apMaTypOil, HOPMAnbLHOMN K MPOAOSLHOW OCU dNEMEH-

Ta U PacnoNOXeHHOW PaBHOMEPHO BAOMNb KOHTYpa pacCyYEeTHOro NonepeyvyHoro Ce4eHwusi, onpeaensior no
dopmyne
F

sw,ult

=0,8q,, U, (8.91)

rae gy, — Ycunue B NONEPEYHON apMaType Ha eAuHULLY ANWUHLI KOHTYpa PacYeTHOrO MOMepPevHoro ceve-
HUA, PacnOfOXEHHON B Npeaenax paccroaHus 0,50, no 06e CTOPOHbLI OT KOHTYpa pacyYeTHOro
ceveHus

gy = =22, (8.92)

— MroLwab CE4eHNA NonepeqHon apMaTypbl C LIAroM S, PACMosOKEHHas B Npeaenax paccTosaHus
0,5h; no o6e CTOPOHbLI OT KOHTYpa PacYETHOrO MOMEPEYHOr0 CEYEHMA NO NEePUMETPY KOHTYpPa
pPac4eTHOro NONEPEYHOro CeYEHNs;

U — nepuMeTp KOHTypa pacyeTHOro NonepeyHoro ceveHuns, onpeaensemMlii cornacHo 8.1.47.

Mpu pacnonoXeHWn nonepeyHoi apMaTtypbl HEPABHOMEPHO MO KOHTYPY PAaCYETHOro MonepevyHoro
CeYeHusi, a COCPEedOTOUEHHO Y OCeN NNoLWaaku nepefadn Harpyskum (kpectoobGpasHoe pacnonoxeHwe no-
nepevyHon apmaTypbl) NEPUMETP KOHTYpa u ANS MONEPEeYHONn apMaTypbl MPUHUMAIOT MO PAKTUHECKUM ATu-
HaM y4acTKOB PaCronOXeHUs NonepeYHoil apMarypsbl Ly, 1 sty no pac4eTHOMY KOHTYPY NpoAaBnuBaHUS
(cm. pucyHok 8.11, 2).

3HayeHue Fb,ult + st,ult npuHUMatotT He Gonee 2Fb,u,t. MonepeyvHyo apMaTypy y4MTbiBalOT B pacyete
npu Fg,, .4 He MeHee 0,25F, .

sSw

3a rpaHuuen pacnonoXeHns nonepeyHon apmarypbl pacyeT Ha NpogaBnUBaHWE NMPOU3BOAAT cornac-
HO 8.1.47, paccmaTtpumBas KOHTYP pPac4eTHOro NonepeYHoro cedeHust Ha pacctosHun 0,5hy OT rpaHuLbl pac-
MONOXEeHUs NonepeyHon apMaTtypsbl (CM. pucyHok 8.13). Mpu cocpenoTo4eHHOM PaCMONOXEeHUU NOMepPevHoN
apmaTypbl N0 OCAM NMOLWWAAKM Nepegadn Harpy3ku, KpOMe TOro, PacYETHbIN KOHTYP MOMEPEYHOr0 CeYeHus
6eToHa NPMHUMALOT MO AMaroHanbHbIM JIMHWUAM, CEAYIOLLMM OT Kpasi pacronoXeHus NonepeyHoit apmartypsbl
(cM. pucyHok 8.11, e).

MonepeyHasn apmarypa AOMmKHa YAOBMNETBOPATb KOHCTPYKTUBHbLIM TpeboBaHUsaM, npuBedeHHbIM B 10.3.
Mpu HapyLleHUK ykasaHHbIX B 10.3 KOHCTPYKTUBHBIX TPeBOBaHWI1 B pacdeTe Ha NpoaaBnuBaHUe CrneayeT yyu-
TbIBaTb TOMLKO NONEPEYHYI0 apMaTtypy, NepecekaroLLyo nupamuay npogasnusaHns, npu obecnevyeHuu ycno-
BUI €€ aHKEPOBKM.
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1 — pacyeTHoe NornepeyHoe ceyeHue; 2 — KOHTYP pacyeTHOro NomnepeyHoro cedeHnst; 3 — rpaHuLbl 30HbI, B NpeAenax KoTopbix B pacyeTe
yuuTbIBAETCS MomnepeyHas apMaTypa; 4 — KOHTYp pacuyeTHOro MonepevHoro cedeHusi Ges yyeTa B pacuyeTe MornepeyHoll apmaryphl;
5 — KOHTYp NNoLaAKu NPUNoKEeHUS Harpysku

PucyHok 8.13 — CxeMa Ansa pacyeTa Xene3oOeTOHHLIX MIUT C BEPTUKANbHOW paBHOMEPHO pacnpeseneHHo
nonepeYHoin apMaTypoii Ha NpogasnvMBaHue
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Pac4yem anemeHmos Ha npodaesnusaHue npu delicmeuu cocpedomoYeHHbIX Cullbl U U3aubarouiezo mMo-
meHma

8.1.49 Pacuet anemeHTOB 6€3 NONEpeYHOl apmMatypbl Ha NpoAaBnMBaHMe NPU COBMECTHOM AelCTBUM
COCPEAOTOYEHHbIX CUMbl U N3rnbatoLLero MoMeHTa (CM. PUCYHOK 8.12) Npon3BoasT U3 YCIOBUSA

F M (8.93)
Fb,u/t Mb,ult
rae F — cocpenoToyeHHasi cuna oT BHELUHEW Harpy3ku;
M — cocpegoToYeHHbIN M3rnbaroLmMii MOMEHT OT BHELUHE Harpy3ku, y4YnTbiBaeMblii Npu pacye-
Te Ha npogasnueaHue (cMm. 8.1.46);
Fb,u/t“ Mb,ult — npeaerbHbIe COCPEOTOMEHHbIE CUMa U M3rmbatoLmMin MOMEHT, KOTOPblE MOTYT ObiTb BOG-

NPUHATLI BETOHOM B pacH4eTHOM MOMNepevyHOM CeYeHUU Npu ux pasaensHOM AEUCTBUM.

B >kene3o6eTOHHOM Kapkace 34aHuii C NMOCKUMU NEePEKPbITUSIMUA COCPEAOTOYEHHbINR u3rnbatowmin Mo-
MEHT M, paBeH CymMmapHOMY U3rnbatoLLieMy MOMEHTY B CEYEHUAX BEPXHEN M HUXHEN KOMOHH, NPUMBIKAIO-
LMX K NEePEKPbITMIO B pacCMaTpMBaeMom ys3ne.

MpeaenbHyto cuny Fp, ¢ ONPEAENsIoT cornacHo 8.1.47.

MpeaernbHbIA u3rnbarowmit MoMeHT My, onpeaensiot no hopmyne

My uie = Rt Wy - hy, (8.94)

rae W, — MOMEHT CONPOTUBIIEHNUSI PACYETHOIO NONEPEYHOTO CEYEHUs, ONpeaenaemMbli cornacHo 8.1.51.
Mpu gencreum n3rnbatomx MOMEHTOB B AByX B3aWMHO NePNEHAUKYNSIPHLIX NAIOCKOCTAX pacyeT NPous-
BOASIT U3 YCMNOBUSA

F M M
—x 4 <9, (8.95)

Fb ult M bx,ult Mby Jult
npu 9TOM NPUHUMALOT

M M F

x_+_Y <05 ,
M bx,uilt Mby,ult Fi b,ult
rae F, M, n My — COCpPeaoTOMEHHbIE Cuna n n3rnbaroLume MOMEHTLI B HaNpaBneHnax ocen X u Y, yuu-
ThiBaeMbIE MPU pacyeTe Ha npogasnuBaHue (CM. 8.1.46), OT BHELLUHEN HArpy3Ku;

Fb,u,t, be,u,t, Mb%u,t — npeaenbHble COCPeaOoTOYEHHbIE cuna U u3rmbalme MOMEHTbI B HanpaBfeHUsax

oceinn X n Y, KOTOpble MOryT ObITb BOCNPUHATLI BETOHOM B pacYETHOM NOMNEpPeYHOM
CevyeHUn Npu Ux pasgensHoOM AeNCTBUN.
Younue £, . onpesensior cornacHo 8.1.47.
Yeunusa be,ult " Mb%u,t onpeaensioT CornacHo ykasaHusiM, NPUBEAEHHBLIM BbiLUe, NPU AEUCTBUU MOMEH-
Ta B NNOCKOCTU 0cer X 1 Y COOTBETCTBEHHO.
8.1.50 PacuyeT NnpoYHOCTU 3NEMEHTOB C NONEPEYHON apMaTypoi Ha NpoAaBnNuBaHUE NpPU AENCTBUM CO-
CPEAOTOYEHHON CUMbl U N3rnbalLLmMx MOMEHTOB B ABYX B3aMMHO NepneHAUKYNAPHbIX NOCKOCTSAX NPOM3BO-
AT u3 ycnosus

M M,
+ x + <1, (8.96)

Fb,ult + st,u/t be,ult + Msw,x,ult Mby,ult + Msw,y,ult

npun 3ToOM NPUHNMaloT
M M
X + 4 <0,5 F ,

be,u/t + Msw,x,ult Mby,ult + Msw,y,ult Fb,ult + st,ult

roe F, M, n My — oM. 8.1.49;

Fpuitr Mpxuit M Mpy, ¢ — TPeOENbHbIE COCPEAOTOUEHHbIE Cina i 3rnbaroLe MOMEHThI B Hanpaene-
Husix ocelt X u Y, koTopble MOryT BbITb BOCMPUHATEI BETOHOM B pacHeTHOM
MoNepeyHoOM CeYEHUN NPU UX pasgenbHOM AEWCTBUMY;

npeaencHble COCPEAOTOYEHHbIE cuna n usrnbatome MOMEHTbI B Hanpasne-
HUAX ocen X 1 Y, KOTOpble MOTYT ObiTb BOCMPUHATLI NONEPEYHON apMaTypon
npu nx pasaenbsHoM AENCTBUN.

Yeunmsa Fy e My e Mbyu/t” Fy ui ONPEAENAIOT COrNacHo ykasanusam 8.1.48 u 8.1.49.

F.

sw,ult M,

sw,x, ul

MM,

swyult —
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Yeunna Mgy, .yt 1 My, 4y, BOCNPUHUMAEMbIE NONEPEYHON apMaTypoil, HOPManbHOWM k NPOAONEHON OCK
SreMeHTa U PacrnoioXKeHHON PABHOMEPHO BAOMb KOHTYPA PAaCYETHOrO CEYEHMUs, ONPeIenstoT Npu AencTBnK
nsrnbatoLlero MOMeHTa COOTBETCTBEHHO B HanpaeneHuu ocei X u Y no hopmyne

Msw,ult =0.8-qg, W, (8.97)

Sw’

rae qg, u W, onpeaensior cornacHo 8.1.48 n 8.1.52.

SHavenns Fy e+ Foy i Moy + Moy xart: Moy e + Msw y it
2Fp, yjts 2Mipy yjt: 2Mpy, ¢ COOTBETCTBEHHO.

[NonepeyHas apmartypa AOIMKHA OTBEYaTb KOHCTPYKTUBHLIM TpeboBaHusaM, npuBeaeHHbiM B 10.3. Mpu
HapyLUeHUM ykasaHHbIX B pasgene 10.3 KOHCTPYKTUBHbLIX TpeboBaHMI B pacyeTe Ha NpoaaBnuBaHue creayet
YUYUTbIBATb TOMbKO NONEPEYHYI0 apMartypy, NepecekaioLwyio nupamuay npogasnuBaHus, npu obecneyeHuun
YCNOBMWI €€ aHKEPOBKN.

8.1.51 B obwem cnyyae 3Ha4eHMa MOMEHTAa CONPOTUBIIEHNA PACYETHOro KOHTypa BeToHa npu npoaas-
nuBaHun be(y) B HanpaBieHUAX B3aUMHO NepneHanKynapHbix ocer X n Y onpeaenstor no popmyne

B ycrnoBuu (8.96) npuHumatotr He Bonee

)

Wiy = X(Y) (8.98)

’
max

rae be(y) — MOMEHT MHEepLMKU PacYETHOrO KOHTYpa OTHOCUTENLHO Ocer Yy U X, NPOX0AsLMX Yepes ero
LEHTP TAXeCTu (CM. pUCYHOK 8.11);
X(Y)max — MaKkcumanbHOe pacCTOsHME OT PACYETHOrO KOHTYPA [10 €10 LIEHTPA TAXKECTH.

3HayeHne MOMEHTa uHepLumn be(y) OrnpeaensaioT KaKk CyMMy MOMEHTOB I/IHGpEI,VIVI be(y),- OTAENbHbIX y4acT-
KOB PACYETHOr0 KOHTYPa NONEPEYHOr0 CEYEHUS OTHOCUTENBHO LIEHTPArbHbLIX OCEN, NPOXOASALUMX YEPES LIEHTP
TSXKECTWN PACYETHOTO KOHTYPA, MPUHUMASA YCIOBHO LUMPUHY KAXA0r0 y4acTka paBHON eAnHULIE.

MonoxeHune LeHTpa TAXKECTU PACHETHOTO KOHTYPa OTHOCUTENBLHO BEIOPaAHHOM OCK ONpeaenstoT no dop-
myne

(8.99)

rae L; — anuHa OTAENbHOrO y4acTka PacHeTHOro KOHTYpa,
X{(¥;)g — PAaCCTOAHNE OT LIEHTPOB TSHKECTU OTAESbHbIX YH4aCTKOB PACYETHOMO KOHTYPA [0 BbIGPAHHLIX OCeil.
Mpu pacyetax NPUHUMAIOT HAUMEHbLUME 3HAYEHUSI MOMEHTOB conpoTueneHus Wy, u Wby.
MOMEHT CONpPOTUBNEHNA PACHETHOTO KOHTYpa OETOHA AMNSA KONMOHH KPYINOro CeYeHUs Onpeaensior no
dopmyne
2
n(D+hy)
W, =——29
b 2 ’
rae D — gnamerp KONOHHbI.

8.1.52 3Ha4eHnss MOMEHTOB CONPOTUBIIEHNA NONEPEYHON apMaTypbl Npu Npoaasnueanun W, X(y) B TOM
cnyyae, Korga nonepeyHas apmarypa pacnonoxeHa paBHOMEPHO BAOMb PACUYETHOrO KOHTypa nNpoaaBnuBa-

HUSA B Npeaernax 30Hbl, F[PaHULIbl KOTOPOI OTCTOAT HA PACCTOSIHUK %0 B KaXKOYI0 CTOPOHY OT KOHTYpa npoaas-
nuBaHna GetoHa (CM. PUCYHOK 8.13), MPMHUMAIOT PaBHbIMU COOTBETCTBYIOLLMM 3HaYeHUsAM Wy, n Wby.

Mpu pacnonoxeHuu NONEpPeYHoOn apMatypbl B NIIOCKOM 3MEMEHTe COCPEAO0TOYEHHO N0 OCSAM rPy30BOi
NNOLLAAKMN, HAMPUMEP MO OCK KOJNOHH (KpecTooBpasHoe pacnonoXeHue nonepeyHon apmMaTypbl B Nepekpbl-
TWU), MOMEHTbI CONPOTUBIIEHNUSI MONEPEYHOW apMaTypbl ONpeaensioT N0 TEM Xe NpaBunam, 4To U MOMEHTHI
conpoTuBneHus 6eToHa, NPUHUMAsA COOTBETCTBYIOLLYIO (DAKTUYECKYIO ANMHY OFPAHUYEHHOTO y4acTka pacno-
NOXXEHWS NOMNEePEYHO apMaTypbl N0 PACHETHOMY KOHTYPY NpoaasnueaHus Ly, U sty (cMm. pucyHok 8.11, e).

PacyeT nNOCKOCTHbIX Xere306eTOHHbIX 3NEMEHTOB NJIMT U CTEH NO NPOYHOCTU

8.1.53 Pacyer no Nnpo4YHOCTU MAOCKMX MAUT NEPEKPLITUI, NOKPLITUA U PYHAAMEHTHbLIX NNUT cneayet
NPOU3BOAUTL KaK PacyeT NIOCKMX BblAENEHHbIX 3NIEMEHTOB HA COBMECTHOE AENCTBME U3rmbaroLmx MOMEH-
TOB B HanpaBfiEHUM B3aMMHO NEPNEHANKYNSPHBIX OCEN U KPYTALMX MOMEHTOB, MPUIOXEHHbIX MO BOKOBLIM
CTOPOHaM MII0CKOro BbIAENEHHOIO SNIEMEHTA, a TaKkke Ha AeNCTBUE NPOAOSIbHBIX U MONEPEYHbIX CUI, NPUo-
YKEHHbIX N0 BOKOBLIM CTOPOHAM MMOCKOTO BbIAENEHHOTO 3neMeHTa (CM. PUCYHOK 8.14).

Kpome ToOro, npu onupaHumn NnOCKMX NAUT Ha KOMOHHbI CreayeT NPou3BOAMTb pacyeT NAUT Ha NPOAAaBU-
BaHMe Ha LENCTBUE COCPEAOTOMEHHBLIX HOPMAarbHbIX CUIT U MOMEHTOB cornacHo 8.1.46—38.1.52.
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N,
Qy / y
Qy | My Q Y
Nx Mxy —_— —_
/ y Ny
Z Y
X Y
// M,, My K2.0
L My,
Ny 7 1.0 ' X
- PucyHok 8.14 — Cxema ycunuii, AeUCTBYIOLUMX Ha
z Bbl€MNeHHbIN NITOCKUIA AreMeHT e4UHUYHON LUMPUHBI

8.1.54 Pac4eT no NpoYHOCTU NOCKUX MAUT B 06LLEM Criy4ae npou3BOASAT NMyTEM pasaeneHnusi NiocKoro
3NeMeHTa Ha OTAEenNbHbIE CNOoU CXKaToro BETOHA U PacTAHYTON apMaTtypbl U pacyeTa KaXaoro crnos otTaensHo
Ha 4eiiCTBUE HOPMAasbHbLIX M CABUraloLLMX CUM B 3TOM CI0€, NOSYYEHHbIX OT AeNCTBUS U3rnbatoLmx u KpyTs-
LLMX MOMEHTOB WU HOPMaIibHbIX CUIT (CM. pUCYHOK 8.15).

1,0
X
10 /4— ny /Y
Y ) S —
/7 f N,
/ / N./ N
/ / g X
¥ 77 A
VARV SX
S ’I Txy ; Y
N /:’ / N}. x
y— Ny % PucyHok 8.15 — Cxema ycunuii, aeicteyrowmx B
Agy, S, M BETOHHOM 1 apMaTypHOM CNOSX BblENEHHOro NNOCKOro
N, 3neMeHTa NAWUTbI (ycunusa Ha NpOTUBONOMOXHbLIX
z CTOPOHAx YCIOBHO He NOKa3aHbl)

Pac4eT nockux anemMeHTOB NITUT MOXET TaKke NPou3BoauTLCA 6e3 pasaenexust Ha cnow 6eToHa u pac-
TSHYTOW apMaTypbl HA COBMECTHOE AEHCTBUE U3rMBAIOLLMX W KPYTSALUMX MOMEHTOB U3 YCNIOBUN, OCHOBAHHBIX
Ha 0606LLEHHbIX YPaBHEHUAX NPELENbHOr0 PaBHOBECUS:

Myt =My)-(My, e =M, )= M, 2 0; (8.100)

M, =M, (8.101)

M, k2M,; (8.102)

My uit =My . (8.103)

e M,, M, M,, — n3rmGaiowpme n KpyTsiLMe MOMEHTbI, ASHCTBYIOLME HA BbIAENEHHBIA NNOCKUIA dne-
My ue My yier My e — 'I:I/Iselgéﬂbele u3rndalome n KpyTALWME MOMEHTBI, BOCTIPUHUMAEMbIE NAOCKUM Bbl-

[AENEeHHbIM 3MEMEHTOM.
3HadeHns npeaernkHbIX usrubawoumx momextos M, . u M, . cnenyer onpenenste U3 pacyera Hop-
ManbHbIX CeMeHUI, NnepneHAUKYNsapHbIX 0csiM X U Y, NNOCKOro BbIAENEHHOIO aNeMeHTa C NpoAONbLHON apma-
Typow, napannensHoi ocam X u Y, cornacHo 8.1.1—8.1.13.
3HayeHunst npeaenbHbIX KPYTALMX MOMEHTOB criegyet onpeaensitb no 6eToHy bey’u,t 1 NO pacTAHYTON
npogoneHon apmarype M ¢ M0 chopmynam:

bey,ult = 0, 1Rbb2h, (8.104)

sxy,ul

rae b u h — meHbLUMii 1 GONbLUKI pa3Mepbl COOTBETCTBEHHO NIIOCKOIO BLIAENEHHOIO 9NIEMEHTA;
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Mgy uit = 0.5Rs(Agy +Ag) )y, (8.105)

SXy,

rae Ag u Asy — MNNowaamn cevyeHns NpoaonbLHOW apMaTtypbl B HanpasnieHun ocen X u Y;
hy — paGoyas BbICOTa NONEPEYHOTO CEYEHUA NIUTHI.

[lonyckaeTca NPUMEHATb U APYrMe MeToAbl pacyeTa no NPOYHOCTM NIIOCKOTO BblAENEHHOro 3neMeHTa,
Mony4yeHHbIE€ HA OCHOBE PaBHOBECUS BHELLUHUX YCUIUI, AEHCTBYIOLMX NO BOKOBbIM CTOPOHAM BblAENEHHOI0o
nemMeHTa U BHYTPEHHUX yCVIJ'IVIVI B AnaroHarbHOM ce4YeHuUn nnoCKOro BoblAE€NMEeHHOro afieMeHTa.

Mpu geicTBMM Ha BbIAENEHHbIA MOCKUIA ANEMEHT NINUT TaKXkKe NPOAOSIbHON CUIlbl PACYET Creayer npo-
M3BOAUTb Kak Ans BbIAENEHHOro NIOCKOro afieMeHTa CTeH cornacHo 8.1.57.

8.1.55 Pacuet nrockoro BblA€NEHHOro arieMeHTa Ha AeNCTBUE NONepevHbIX CUN CreayeT Nnpou3BoanUTb
13 ycrnosus

Q Q
— 1 ¥ <, (8.106)
Qx,ult Qy,ult
rne Q.u Qy — nonepeYHble CuIbl, AENCTBYIOLUME N0 BOKOBLIM CTOPOHAM MSI0CKOTO BbIAENEHHOrO 3MEeMeHTa;
Qx ult n Qyult — npeaenbHbie nonepeYyHble CUnbl, BOCMPUHNMaeMbli€ NNMOCKMM BblAENTEHHBIM INNEMEHTOM.
3HayeHunst npeaenbHbIX NONEPeYHbIX Ul oNpeaensoT no dopmyne
Qi = Qp +Qgyy» (8.107)

rae Q, 1 Qg,, — npeaernbHbIe NONepPeYHbIe CUlbl, BOCIPUHNMAEMbIE COOTBETCTBEHHO GETOHOM U NOMEpPEYHON
apmatypou u onpeaensemMblie no popmynam

Qp =0,5R,;bhy; (8.108)
Qsw = dswho> (8.109)

rae g, — VUHTEHCMBHOCTbL NONEPEYHOro apMupoBaHus, onpeaernsaemas no gopmyne (8.59).

8.1.56 Pac4eT no Npo4HOCTU CTEH B obLem cryyae cregyeT NPOM3BOAUTL KaK NMOCKUX BblAEMEHHbIX
3NEeMEHTOB HA COBMECTHOE AeNCTBUE HOPMASbHbIX CUI1, 3rMbaloLLmx MOMEHTOB, KPYTALLUMX MOMEHTOB, CABU-
raloLMX CUr, NOMNepPeYHbIX CUI, NMPUIOXEHHBIX NO GOKOBLIM CTOPOHAM MIIOCKOTO BbIAENEHHOrO JneMeHTa
(cM. pucyHok 8.16).

V4

Q,
//
-~ //
N,/ /
Nyy “
2V 1,00
i nei L'
PucyHok 8.16 — Cxema ycunuii, AelcTBYHOWMX Ha ‘//‘
BblAENEHHbIW MSIOCKUIA SNEMEHT efWHWYHOW  LUMPWUHBI /
CTeHbl (YCUNA Ha MPOTMBOMOIOXHBIX CTOPOHAX YCMNOBHO '
He nokasaHbl) Z

57



Cn 63.13330.2018

8.1.57 Pacuert creH B o0LUeM criydae NPouU3BOAAT NyTEM pa3feneHus NNocKoro 3NemMeHTa Ha oTaenb-
Hble CoU CXxaToro 6eToHa U PacTSHYTOW apmaTypbl M pacdeTa Ka)kgoro Crosi OTAenbLHO Ha AeWUCTBUE HOp-
ManbHbIX U CABUIAIOLLMX CUI B 9TOM CIIO€, MOSTYYEHHbIX OT AEHCTBUSI M3rMBaIOLLMX U KPYTALWMX MOMEHTOB,
06LMX HOPMANbHbBIX U CABUTAIOLLIUX CUIT.

[onyckaercs npomsBoauTb pacyeT 6e3 pasaeneHus Ha crnou 6eToHa U PacTAHYTOW apMaTypbl OTAENbHO
U3 NMMOCKOCTU CTEHbI HA COBMECTHOE AENCTBUE U3rMBaIOLLIMX MOMEHTOB, KPYTSLLMX MOMEHTOB U HOPMafbHbIX
CUI U B NNIOCKOCTU CTEHbl HA COBMECTHOE AENCTBME HOPMAnbHbIX U CABUFAIOLLMX CUII.

PacuyeT cTeHbl B CBOEN NMOCKOCTU NPOU3BOASAT U3 YCIIOBUIA, OCHOBaHHbIX HAa 0D0DLLEHHbIX YyPaBHEHUAX
npeaenbHOro PaBHOBECUS:

(Nyuit =N XN, e =N, )=NZ > 0; (8.110)

Nyt = Ny (8.111)

Ny e 2Ny 8.112)

Nyy it = Nyy . (8.113)

rae N,, Ny 7} ny — HOpMarnbHbIE U CABUraloLMe Cunbl, EACTBYIOLLME N0 GOKOBLIM CTOPOHAM NIOCKOrO

BbIAENEHHOIO 3NEMEHTA;
— npeaenbHble HOpMarnbHble U CABUraloLUe CUIlbl, BOCMIPUHMMAEMbIE NAIOCKUM Bbl-
OENeHHbIM 311IEMEHTOM.

3HaueHus npeenbHbIX HopMarnbHbiX cun Ny, 1 Ny, it CNEAYET ONPEAENsTh U3 pacyeTa HOPManbHbIX
CeyeHur, nepneHamKynsapHbIX ocsim X 1 Y, NOCKOro BbIAENEHHOro afeMeHTa C BEPTUKarbHON U rOPU30OHTarb-
HOW apMaTypoi, napannensHon ocam X u Y, cornacHo 8.1.14—8.1.19.

3HaueHus npegenbHbIX CABUIAIOLLMX CUM CrieyeT onpeaensitb no 6eToHy Nbxy, it W MO apmarype Nsxy, ult
no dpopmynam:

Nx,ult’ Ny,ult u ny,ult

Npsy it = 0-3Ry Ay, (8.114)

rae A, — paboyan nnoLaab NoNepeyHoro ceveHns 6ETOHA BbIAENEHHOTO ANEMEHTA,;

N

sxy.utt = 09Rs(Agy +Agy ), (8.115)

rae Ag Asy— nnoLiab CevyeHnss apMaTtypbl B HanpaeBneHun ocen X u Y B BbIAENEHHOM 3fEMEHTE.

PacyeT u3 nnockocTu creHbl NPOM3BOAAT aHANOTMYHO PacHeTy NIIOCKUX NAUT NEePeKpLITUN, onpeaenss
3Ha4YeHMsA npefesbHbIX 3rnbatoLMx MOMEHTOB C YY4ETOM BAIMAHUS HOPMaTbHbIX CUSI.

Jonyckaetca NPpUMEHsITb 1 Apyrue MEeToAbl pacyeta no NPOYHOCTU MITOCKOTO BbIAENEHHOTO 3NEMEHTa,
Nosy4YeHHbIE HA OCHOBE PABHOBECUSI BHELUHWUX YCUNUN, ASACTBYIOLLUX MO OOKOBLIM CTOPOHAM BbIAENEHHOTO
9MEMEHTA, U BHYTPEHHUX YCUIUWIA B ANAroHanbHOM CE4EHUU BbIAENEHHOTO ANeMEeHTa.

8.1.58 PacyeT no npo4YHOCTU NIOCKUX BbIAENEHHbIX SNEMEHTOB CTEH HA AENCTBME NONEPEYHbIX CUN
cnegyeT NPOWU3BOAUTL aHANOMMYHO PACYETY NANUT, HO C YH4ETOM BAMUSHUA NPOAOSIbHBIX CUI.

8.1.59 Pacuyer no TPeLUMHOCTONKOCTU NAUT (N0 00pa3oBaHMIO M PACKPbLITUIO TPELWMH HOPMAanbHbIX K
NpoAONbLHON OCK BNeMEeHTa) crieayeT Npou3BoAUTL Ha AeNcTBUE U3rnbaiolmx MOMeHTOB (6e3 yuera KpyTs-
LMX MOMEHTOB) COrMacHo ykaszaHusam pasgena 8.2.

8.2 PacueT 35eMeHTOB Xene306eTOHHbIX KOHCTPYKUUN NO npeAeribHbIM COCTOAHUAM
BTOPOM rpynnbl

O6wWwure NonoXeHus

8.2.1 PacuyeTbl No npeaenbHbIM COCTOSHUAM BTOPOW rPYNMbl BKIIOYAIOT:

- pacyeT no o6pa3oBaHMIO TPELLWH;

- pac4eT No PacKpbITUIO TPELLUWH;

- pacyer no gedopmaymsam.

8.2.2 Pacuer no o6pa3oBaHuMIO TPELLMH NPOU3BOAAT, KOraga HeobxoauMo o6ecneunTb OTCYTCTBUE Tpe-
wuH (cM. 4.3), a TaKke Kak BCMOMOraTenbHbIl NPU pacyeTe No packpbiTUIO TPELLMH U N0 AedhopMaLMaM.

8.2.3 lMpu pacyete no 0OpPa3OBaAHUIO TPELLMH B LENAX UX HEAONYLLEHUA KOIPPULMEHT HAAEKHOCTH
Mo Harpyske npuHUMaloT v, > 1,0 (kak npu pacyete no Npo4HOCTK). MNpu pacyeTe NO pacKPbITUIO TPELUH U NO
aedgopmauuam (Bknouasi BCNOMOraTtenbHblil pacHer no 06pasoBaHUI0 TPELLMH) NPUHUMAIOT KO3hULUEHT
HaAeXHOCTM no Harpyske v,= 1,0.
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PacueT xene306eTOHHbIX 35IEMEHTOB NO OOPa30BaHUI0 U PACKPBLITUIO TPEWUH
8.2.4 Pacyer »ene300eTOHHbIX S1IEMEHTOB N0 06pa30BaHUIO TPELWMH NPOU3BOAAT U3 YCNOBUS

M>M (8.116)

cre?

rae M — un3rmbaiowmini MOMEHT OT BHELLHEN Harpy3ku OTHOCUTENBLHO OCW, HOPMAIIbHOM K MITOCKOCTU Aen-
CTBMSA MOMEHTA U MPOXOASALLEN Yepes LEHTP TSHXKECTU NPUBEAEHHOro NONEPEeYHOro ce4eHuns ane-
MEHTa;
M. — n3rnbalowmin MOMEHT, BOCNPUHUMAEMbI HOPMASbHLIM CEYEHMEM 3nemeHTa npu o06pasoBaHun
TpewwmH, onpeaensiemolin no dopmyne (8.121).
Ons ueHTpanbHO-pacTAHYTLIX 3NeMEeHTOB 00pasoBaHne TPELLUH ONPeaensioT U3 ycrnosus

N>N

cre’

6.117)

rae N — npoaonbHOE pacTArMBaloLLEe YCUnme oT BHELLHEeH Harpysku;
N,,, — NpoaonkHOE PacTArMBalOLLEe YCUINe, BOCIPUHUMAEMOE SrIEMEHTOM NPy 06Pa30BaAHNM TPELLWH,
onpeaensemoe cornacHo 8.2.13.

8.2.5 B cniyyasx, korga BbInonHseTca ycrnosue (8.116) unu (8.117), BLINONHAKT pacyeT no packpbITUIO
TpeLUMH. PacyeT ene300eTOHHbIX 3TIeMEHTOB NPOM3BOAAT NO HENPOAOIMKNTENLHOMY U NPOAOIHKUTENBLHOMY
PacKpbITUIO TPELLMH.

HenpoaomiutenbHoe pacKkpbITUE TPELUWMH ONpeaensitoT OT COBMECTHOro AeNCTBUSA NOCTOSAHHbIX U Bpe-
MEHHbIX (ANUTENbHbIX U KPAaTKOBPEMEHHBIX) HArpy30K, NMPOAOIMKUTENBHOE — TOSMbKO OT NOCTOSIHHLIX U Bpe-
MEHHbIX ANUTENbHbIX HArpy3ok (cum. 4.6).

8.2.6 Pacuer no packpbITUIO TPELLMH NPON3BOAAT U3 YCITOBUA

8cre < ore it (8.118)
roe &, — LWNPUHA PacKPbLITUA TPELUMH OT LECTBUS BHELLHeH Harpysku, onpejensemasi cornacHo 8.2.7,
8.2.15—8.2.17;
8y ¢ — NPEENbHO JOMYCTUMAs WUPUHA PACKPBITUS TPELLMWH.
3HayeHus 8crc, it MPMHAMAIOT PABHBIMM:

a) 13 ycrnoeusi o6ecnevyeHnss COXPaHHOCTU apMmaTypbl:

- KnaccoB A240...A600, B500:

0,3 MM — Npu NPOAOIHKUTESNTBHOM PaCKPbLITUKN TPELUWH;

0,4 MM — NpV HENPOAOMKUTENTbHOM PAaCKPLITUN TPELLWH;

- knaccos A800, A1000, Bp1200—Bp1400, K1400, K1500 (K-19) u K1500 (K-7), K1600 anametrpom
12 mm u Gonee:

0,2 MM — NpK NPOAOIHKUTENBHOM PACKPbITUN TPELLNH;

0,3 MM — NpK HENPOAOIMKUTENBHOM PACKPLITUKN TPELUUH;

- Knaccos Bp1500, K1500 (K-7), K1600, K1700, K1800, K1900 anameTpoM meHee 12 Mm:

0,1 MM — nNpu NPOAOIMKUTENBHOM PaCKPbLITUN TPELLINH;

0,2 MM — MpPK HEMNPOJOIMKUTENLHOM PACKPLITUN TPELLUH;

6) M3 yCroBUsi orpaHnYeHns NPOHULAEMOCTU KOHCTPYKLINIA:

0,2 MM — nNpu NPOAOIMKUTENBHOM PACKPbITUMN TPELLUH;

0,3 MM — nNpu HENPOAOMKUTENBHOM PACKPbITUU TPELLUH.

8.2.7 Pacuert xene30beToHHbIX 9MEMEHTOB CrneayeT NPon3BoAnUTb MO NPOAOIKUTENBHOMY U HENPOAON-
YKUTEMNBHOMY PACKPLITUIO HOPMATbHbIX U HAKMOHHbIX TPELLMH.

LLIMpUHY NpOOMKUTENBHOrO PacKpbITUA TPELLMH ONPeaensioT no gopmyne

8gre = oot (8.119)
a LUIMPUHY HENPOAOIKATENBHOTO PACKPLITUSA TPELLMH — N0 hopMyre
8cre = 8cret T 8cre2 ~ Fcress (8.120)

— LUMPMHA PACKPLITUS TPELUMH OT NPOAOIHKUTENBHOTO eACTBUS NOCTOSIHHBIX U BPEMEHHbIX ATU-
TeSbHbLIX Harpy3ok;
8ycp — LUMPUHA PACKPbITUS TPELUMH OT HEMPOAOIMKNATENLHOTO AEACTBUS MOCTOSHHBIX U BPEMEHHbIX
(ANMUTENbHBIX M KPATKOBPEMEHHbIX) HAarpy3ok;
8cre3 — LUMPMHA PACKPBITUS TPELUMH OT HENPOAOIKATENLHOMO AEACTBUS MOCTOSHHBIX U BPEMEHHbIX
ANUTENbHBIX HArpy3soK.

rae acrc1
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OnpegerneHue MOMeHTa 06pa3soBaHUA TPEWUH, HOPMANbHbIX K NPOAONLHON OCKU JNIEMEHTa

8.2.8 WarnGatowwmit MomeHT M., npn 06pasosaHnmi TPeLMH B 00LLEM Criy4ae onpeaensieTca no aecdop-
MaLWUOHHO Moaenu cornacHo 8.2.14.

Ons aneMeHTOB NPSIMOYrONbHOr0, TABPOBOrO UAW ABYTABPOBOrO CEYEHUSI C apmaTypoil, pacrnonoXeH-
HOW y BEPXHEN U HUXXHEN rpaHei, MOMEHT TPeLMHO0Opa3oBaHus C yHETOM HEYNpyrux aedpopMauuin pactaHy-
TOro 6eTOHa A0NyCKaeTCsi onpeaensTh COrnacHo ykasanuam 8.2.10—8.2.12.

8.2.9 [onyckaetcs MOMeHT 06pa3oBaHus TpeLLUH onpeaensaTh 0e3 yuera Heynpyrux aedopmanui pac-
TAHyTOro 6etoHa no 8.2.11, npuHumas B copmyne (8.121) Wp/ = W, Ecnu npu sTom ycnoeue (8.118) unm
(8.139) He ynoBneTBOPAETCA, TO MOMEHT 00pa3oBaHUA TPeLWMH CRneayeT onpeaensaTb C y4eTOM Heynpyrux
aedopManyun pactaHyToro 6etoHa.

8.2.10 MomeHT 06pa3oBaHUs TPELMH C yHETOM Heynpyrux aechopmaumin pactaHytoro 6eToHa onpeae-
NAKT B COOTBETCTBMU CO CIEAYIOLLMMU NOSOKEHUAMM:

- ceveHus nocne 4edopMMpOBaHUS OCTAIOTCA NAOCKUMU;

- 3MNIOpY HanNpsHKEHWI B CxaToN 30He GETOHA NPUHMMAIOT TpeyronbHOW )OpMbI, Kak ANA YNpyroro Tena
(cm. pucyHok 8.17);

- 3MIOpY HanpsHKeHWii B pacTsiHyTol 30He BETOHA NPUHUMAIOT TpaneumueBAHOW GOPMbI C HANPSHKEHUS-
MM, HE NPEBLILLAIOLLMMI PACHETHBIX 3HAYEHUI CONPOTUBNEHNA GETOHA PACTSDKEHMIO Ry, oo s

- OTHOCUTENBLHYIO AehopMaLIMIO KPalHEro pacTAHYTOr0 BONOKHA BETOHA NPUHMMAIOT paBHOW ee npe-
AErbHOMY 3HAUEHUIO €4 i MPU KPATKOBPEMEHHOM Aencreumn Harpy3sku (cm. 8.1.30); npu ABYX3HA4YHOW antope
aedpopmariuii B ce4eHUn anemeHTa Eptult = 0,00015;

- HanpshkeHust B apMaType NPUHUMAIOT B 3aBUCUMOCTU OT OTHOCUTENbHbLIX Aedopmauuit kak Ans ynpy-
roro Tena.

8.2.11 MomeHT 06pa3oBaHus TPELUMH C Y4ETOM Heynpyrmx gecdopmaumin pactaHyToro 6eToHa onpeae-
NAT N0 hopmyne
(8.121)

X

Mere = Rbt,ser : Wpl tN-e

roe Wp, — ynpyronnacTu4ecknii MOMEHT CONPOTUBMNEHUSA CEYEHUS ANS KPAMHEro PacTsHYTOro BONOKHa Ge-
TOHAa, onpeaensiemMblil ¢ y4eToM nonoxeHun 8.2.10;
€, — PAacCTOsHWE OT TOYKW MPUNOXEHUSA NMPOAOSIbHON Cuibl N (PACMOMNOXEHHOW B LIEHTPE TAXECTH
NPUBEAEHHOTO CEYEHMA SNIEMEHTa) A0 AAPOBON TOYKM, Haubonee yaaneHHOW OT PacTAHYTON
30HbI, TpeLMHOOBpa3oBaHue KOTOPOM NPOBEPAETCS.
B dopmyne (8.121) 3Hak «NMOC» NPUHUMAIOT NpU CKUMAIOLLEN nNpoaonbHoN cune N, «MUHYC» — npu
pacrsarusaloLLein cune.

€p Op €p Sp
€¢ €L
S c é o S G
? )
x M x
M N
C S 1/
e 0 =
ol - P
Os x ol Os
es > eS
Spi2 Rot ser Ept2 Ryt ser
a 6

1 — ypoBeHb LigHTPa TAXEeCTU NPUBEAEHHOTO MOMepeyHoro CeveHns

PucyHok 8.17 — CxeMa HanpsxeHHo-[,ehOpMUPOBaAHHOIO COCTOSIHUA CEYEHUS arleMeHTa Npu NpoBepke oBpasoBaHnst
TPeLYMH Npu geiicTaumn narnbatoLiero MomeHTa (@), usrnbatoLero MOMeHTa M NpofosbHON cunbl (6)
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Ons NpAMOYronbHbIX CEYEHUI U TaBPOBbLIX CEYEHUI C MOSIKOW, PACMOMOXEHHOW B CXXaToON 30HE, 3HaJe-
Hue Wp, npu AeiCTBUM MOMEHTA B MIOCKOCTU OCU CUMMETPUN AONYCKAETCS NMPUHUMATb PaBHbIM
Wp, =13W, 4. (8.122)
rae W, ., — ynpyruii MOMEHT CONpOTUBIEHUSA NPUBEAEHHOTO CEYEHUs NO PacTsSHYTOW 30HE CeveHus, onpe-

AensieMblii B COOTBETCTBUM C 8.2.12.
8.2.12 MowmeHT conpoTusnenua W, , n paccrosiHue e, onpeaensator no popmynam:

/

_ _red .
Weg =—3 (8.123)
Yy
w
e, =12, (8.124)
A
red
rae g — MOMEHT MHEepUWUU NPUBEAEHHOTO CEYEHMA SMEMEHTA OTHOCUTENBLHO €ro LiEHTpa TSHKECTH,
onpeaensemsli no popmyne
_ ’ .
hog =141 -0 +15 -0 (8.125)
I, 1., 17 — MOMEHTbl uHepLUumn cevyeHuit 6eToHa, pacTAHYTON apMaTypbl U CXXaTOW apMaTypbl COOTBET-
s 's
CTBEHHO;
Ajeg — NNOLAAb NPUBEAEHHOTO NOMNEePEYHOro Ce4eHnn anemeHTa, onpeaensemas no gopmyne
— ’ .
Aeg =A+A-a+AL -0 (8.126)
o — KO3(hMUMEHT NpUBEAEHUS apMaTypbl K 6ETOHY
Ep
A, Ag, A — Nnowaam nonepeyHoro ceveHnsi GeToHa, pacTsiHYTON 1 CKATON apMaTypbl COOTBETCTBEHHO;
Y — paccrosiiue OT Haubornee pacTAHYTOro BOMOKHA OETOHA [0 LEHTpa TSHXKEeCTU NPUBEAEHHOro

nonepeyHoro ce4yeHmnsa anemMeHTa
S

_ “tred

Yf—A

)

red

30€Cb S;,oq — CTATUYECKWI i MOMEHT NNOLLAAN MPUBEAEHHOTO MOMNEPEYHOrO CEYEHMSI SMNEMEHTA OTHOCK-
TenbHO Hanbonee pacTAHYTOrO BONIOKHA GETOHA.
[onyckaeTcsa MOMEHT conpoTusneHus W, , onpeaenaTts 6e3 y4era apmarypbi.
8.2.13 Ycunue N, . npu 06pasoBaHuy TPELWH B LIEHTPANbHO-PACTAHYThIX 3NEMEHTaxX ONPeAensioT no
cdhopmyne

Ncrc = Ared . Rbt,ser' (8.127)

8.2.14 OnpepeneHve MoMeHTa 06pa3oBaHMA TPeLMH HA OCHOBE HENWHENHOW aedOpMaLnOHHONW MO-
Aenun NPon3BOASAT, UCX0AA U3 0BLLMX NONOXKEHUI, NpuBeAEHHbIX B 6.1.24 n 8.1.20—8.1.30, HO ¢ yyeToM pabo-
Tbl OETOHA B PACTAHYTON 30HE HOPMAanbHOIO CeYeHus, onpeaensieMon guarpammMoln COCTOSHUS PaCTAHYTOrO
6eToHa cornacHo 6.1.22. PacyeTHble XapakTepucTUKM MaTepuanoB NPUHMMALOT AN NpefenbHbIX COCTOSHMIA
BTOPOW rpynnbl.

3HaveHne M. onpeaensioT n3 peLleHusa CMCTEMbl YPaBHEHWIA, NpeacTaBneHHbIX B 8.1.20—8.1.30, npu-
HUMas OTHOCUTENbHYIO aedpopmauuio GeToHa Ept max Y pPacTAHYTON rpaHn aneMeHTa OT AENCTBUS BHELLHEN
Harpy3ku, paBHON NpeaenbHOMY 3HAYEHUIO OTHOCUTENBHON AedhopMaumm GETOHA Npu PaCTSKEHUM Ept it
onpeaensemomy cornacHo 8.1.30.
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PacueT wWunpuHbI packpbITUA TPELUH, HOPMASILHLIX K MPOAOSIBHON OCU 3NeMeHTa
8.2.15 LUnpuHy packpbiTua HOPMAanbHbIX TPELMH I (i=1,2,3 —cm. 8.2.7) onpegensaior no ¢op-
myne

o
o = P17 P2 P3 - Vg 'E_S'ls’ (8.128)

s

rie oy — HanpsbkeHue B NPOAONLHON PACTAHYTOW apMarype B HOPMaribHOM CEYEHNN C TPELLIMHON OT COOT-
BETCTBYIOLLUEN BHELLHEN Harpy3ku, onpeaensaemoe cornacHo 8.2.16;

— 0Ba3soBoe (6e3 yyeTa BNMAHUS BUAA NOBEPXHOCTU apMartypbl) PaCCTOAHUE MEXAY CMEXHBIMU HOP-
MarbHbIMU TPELLMHAMK, OnpeaensemMoe cornacHo 8.2.17;

Yg — KOI(PADULIMEHT, yUnThIBAIOLLMI HEPABHOMEPHOE pacnpeAeneHne OTHOCUTENbHLIX Aedopmaumit
pacTAHYTOI apMaTypbl MEXay TPeLLMHaMK, AOMNYCKAETCA NPUHUMATL KOIDMPUUNEHT yg = 1; ecnu
npu aToM ycrosue (8.118) He y/10BNETBOPAETCA, TO 3HAYEHUE g CneayeT onpeaensTb no dop-
myne (8.138);

¢q — KO3MMULNEHT, YUUTBLIBAIOLLIMIA NPOAOIDKUTENBHOCTL AENCTBUA Harpy3kn, NPUHUMAEMbIN PaBHbLIM:
1,0 — nNpu HENPOAOIMKUTENBHOM AENCTBUU HArpy3ku;
1,4 — Npu NPOAOIMKUTENBHOM AENCTBUN HArpys3sku;

Qo — KOI(MULMEHT, YUMTLIBAIOLLMIA NPOUNL NPOAOSLHOW apMaTypbl, NPUHUMAEMBINA PABHLIM:
0,5 — ans apmarypbl NepMoanYeCcKoro NPoOguUNa N KAHaTHON;
0,8 — ans rmagkon apMmarypel;

(¢3 — KOS(MULIMEHT, yUMTLIBAIOLLMIA XapaKTep Harpy>XeHusi, (PUHUMAEMbIA PaBHbIM:
1,0 — anga anemMeHToB U3rnbaembixX U BHELEHTPEHHO CXaTbIX;
1,2 — ANA pacTAHYTbIX ANIEMEHTOB.

8.2.16 3Ha4YeHWs1 HaMpPSDKEHUA G B PaCTSIHYTOW apmartype usrnbaembix 3MEeMEHTOB OnpeaensioT no

dopmyne

/

S

M(ho -y )
s :,—6‘0‘51’
red

(8.129)

rae lgg Yo — MOMEHT MHEPLMM U BbICOTA CKATOW 30HbI MPUBEAEHHOTO NOMNEPEYHOTO CEYEHNS ANEMEHTA,
onpeaensieMble ¢ y4€TOM MAOLAAN CEYEHUS TONbKO CXATOW 30HbI BETOHA, Nnowlaaen ceve-
HUAA PACTAHYTON U CXaTOW apMaTypbl cornacHo 8.2.27, npuHuMasn B COOTBETCTBYIOLMX ¢hop-
Mynax 3Ha4eHus1 KA PULMEHTA NPUBEAEHUS aPMATYPbI K GETOHY 0Ly = Ogy.

na narnbaembix aNEMEHTOB ¥, = X (CM. pucyHok 8.18), rae x — BbicOTa CxaToun 30HbI DeToHa, onpeae-
nsemas cornacHo 8.2.28 npu oy, = oy.
3HaueHue koathduumeHTa npuBeaeHUA apMaTypbl K OETOHY o, onpeaenstoT no opmyne
s1
E

Oq = ——, (8.130)
1
S Eb,red

rae Ep, oq — NpUBEAEHHbIi MOAYNb Aedbopmaumn cxaroro 6eToHa, yunuThIBaOWMIA Heynpyrue aecopmanum
coxaroro 6eToHa u onpeaensemblin No hopmyne

R

bn_ (8.131)

Eb,red T
b1red

OTHOCUTENBHYIO AehOPMALIMIO BETOHA €y oy NPMHUMAIOT paBHOW 0,0015.
Jlonyckaetcs HanpspkeHne 6 onpeaenaTh no opmyne

G, = , (8.132)

rae zg — paccTosiie OT LiEHTpa TSHKECTU PACTAHYTOM apMaTypbl 10 TOUKW MPUIOKEHUA PABHOAENCTBYIO-
e yCUnuim B CXKaToi 30He anemMeHTa.
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17— YPOBeHb LieHTpa TAXeCTU NpuBeJeHHOro nonepeYyHoro cevyeHus

PucyHok 8.18 — CxeMa HanpseHHO-edopMUPOBaHHOrO COCTOAHUS areMeHTa ¢ TpeluHaMu npy feicTeum
usrnbatoLLiero MomeHTa (&, 6), narnbatoLLiero MOMeHTa W NPOAONLHON cunbl (8)

[nsa aneMeHToB NPSAMOYroflbHOro NOMEPEYHOro Ce4eHUsa Npu OTCyTCTBUKM (M 6e3 yyera) CxaTton apMma-
TYpbl 3Ha4eHNe z, ONPEAEnsoT no opmyne

z,=hy-=. (8.133)

Ona aneMeHTOB NPAMOYrOfIbHOrO, TABPOBOTO (C NOMKON B CXKATOW 30HE) M [ABYTABPOBOIO MONEPEYHOTO
CeveHus OMyCKaeTca 3HaYeHne z; NpuHumaTh pasHeiM 0,8h;.

Mpu aecTBun usrubarowiero MoMeHTa M v NpoaoNsLHON cunbl N HanpspkeHue G4 B PaCTAHYTON apMmary-
pe onpeaensioT no opmyne

o _|Mho-y) N

s
lred Ared

-0 (8.134)

st

rae A, Yo — Nnouiajb NPUBEAEHHOTO NONEPEYHOro CeYeHUs ANEeMeHTa M paccTosiHue oT HauGonee cxa-
TOrO BONIOKHA 6€TOHa 40 LieHTpa TSXXEeCTH NPUBEAEHHOTO CeYeHUs, onpeaensieMble no obLmm
npaBunam pacqeTa reoMeTpu4eCcKMX XapakTePUCTUK CEYEHNI YNPYTUX SNEMEHTOB C YYETOM
Nnowaamn ceveHns TONbKO CXaTon 30HblI 6eTOHa, nnowaaen CeYeHns pacTaHyToOM U CKaTon
apmarypbl COrnacHo 8.2.28, npuHuMas Ko3dh@PULUNEHT NpMBeaeHns apMaTypbl K GETOHY oy
Jlonyckaercsa HanpsbkeHue G4 onpeaensTs no opmyne

_ N(eg*z)

, (8.135)
As Zs

S

rae e, — PacCTOsiHME OT LIEHTPa TSHXKECTM PaCTAHYTOW apMaTypbl A0 TOYKM NPUIOXEHUSI NPOAONLHOM
M
cunbl N € y4ETOM 3KCLIEHTPUCUTETA, PABHOTO N

[Ina aneMeHToB NpsSIMOYrofibHOTO CeYEHUsi MpU OTCYTCTBUM (Unu Bes y4yeTa) CxaTon apmaTtypbl 3Have-
HWe zg aonyckaeTcs onpeaensTs no popmyne (8.133), B KOTOPOIA X,,, — BbICOTA CXAaTON 30HLI GETOHA C y4ETOM
BNUSHUA NPOAONLHON CUITbl, OMpeaernsieMas cornacHo 8.2.28, npuHumas ko3 MULMEHT NpuBEASHUA apmary-
Pbl K BETOHY Olgp = Cigy.

63



Cn 63.13330.2018

[ns aneMeHToB NPAMOYrofbHOr0, TaBPOBOro (C MOSIKOWM B CXAaToi 30HE) U ABYTABPOBOIrO NOMEPEeYHOro
CeyveHus JonycKaeTcsa 3Ha4YeHne z, NpUHUMAaThL pasHbiM 0,7h;.

B dopmynax (8.134) n (8.135) 3HaK «nnOCy NPUHUMAIOT MPU PacTArMBAaIOLLE, a 3HAK «KMUHYC» Npu
CXXMMaIOLLEN NpoaosibHOM cune.

HanpsbkeHusi 6 He AOIDKHbI NPeBbIaTh Rg oo

8.2.17 3HaueHus 6a30BOro PACCTOAHMA MEXY TPELLMHaMK [ ONpeaensioT no dopmMyne

! :0,5‘A—bt‘d (8.136)

u npuHumatoT He MeHee 10 dg u 10 cm u He Gonee 40 dg u 40 cm;
rae Ay — NoLwaib CeYeHUsi pacTsaHyToro GeToHa;

Ag — NoLW@aab CeYeHNst PaCTAHYTON apMaTypbi;

ds — HOMUWHarbHbLIA AnameTp apmarypbl.

3HaueHus Ay, ONPEAEnsIoT MO BLICOTE PACTAHYTOM 30HLI GETOHA X; UCNOMbL3Ys NpaBuUna pacyera Mo-
MeHTa 06pa3oBaHusA TPELUMH cornacHo 8.2.8—8.2.14.

B noGom criyqae sHaveHue Ay NPUHKMAIOT PaBHLIM NNOLLAAN CEYEHUS NPU €€ BbICOTE B Npeaenax He
MeHee 2a 1 He 6onee 0,5h.

8.2.18 3HaueHuns koadhpuuueHTa Yy, onpeaensiior no cdopmyne

o
v, —1-0,8- 3¢ (8.137)

GS
rA€ Ogqe — HanpsikeHne B NPOAONbHOW PACTAHYTOW apMaType B Ce4eHUU C TPELUMHON cpasy nocne o6-
pa3oBaHMs HOpManbHbIX TPELWMH, onpeaensemMoe no 8.2.16, npuHumasa B COOTBETCTBYIOLLIUX
thopmynax sHaveHus M= M,
O — TO e Npu AECTBUM pacCMaTPUBAEMON Harpy3Ku.
nsa n3rnbaeMbix 911EMEHTOB 3Ha4YeHNe KoathdULMEHTa Yy AONYCKAETCA ONpeaenaTh no opmyne

M
=1-0,8.—°¢C 8.138
Vs M ( )

rae M, onpeaensot no chopmyne (8.121).

PacyeT 351eMeHTOB Xene306eTOHHbIX KOHCTPYKUUK no aedopmMaumsam

8.2.19 Pacuet anemeHTOB »ene300eTOHHbIX KOHCTPYKLUMIA No AedpopmaLMaM NPOU3BOASAT C YY4ETOM IKC-
nnyataumoHHbIX TPEGOBaHUI, NPEALABNSAEMbIX K KOHCTPYKLMSAM.

Pacuet no gedpopmanymsam crneagyet npou3BoAUTb Ha AENUCTBUE:

- MOCTOSIHHBIX, BPEMEHHbIX ANUTENbHbLIX U KPATKOBPEMEHHBIX Harpy3ok (cM. 4.6) npu orpaHnyeHuun ae-
cdopmauuii TEXHONIOMMUYECKUMU UK KOHCTPYKTUBHBIMK TpeBOBaHUsAMMY;

- MOCTOSIHHbIX U BPEMEHHbIX ANUTENbHbIX HArpy30K NMpu OrpaHuueHun aedopmauuii ICTETUHECKUMK
TpeboBaHUsIMU.

8.2.20 3HaueHusi npeaenbHO A0NyCTUMbIX AehOpMaLMii SNIeMEHTOB NPMHUMAIOT cornacHo CIM20.13330
1 HOPMaTUBHBLIM OKYMEHTAM Ha KOHKPETHbIE BUAbI KOHCTPYKLMIA.

PacueT xene306eTOHHbIX 3J/IEMEHTOB No nNporuéam

8.2.21 Pacuert xene306eTOHHbIX 9NIeMeHTOB NO npornbamM NnpousBoasAT U3 YCroBuUs

F<fyp (8.139)

rae  f — nporub xene3obeTOHHOro anemMeHTa OT AENCTBUS BHELLUHEN Harpy3aku;
f,; — 3Ha4YeHne npeaenbHO A0MYCTMMOrO Nporkba >kene3o0eToHHOro sneMeHTa.

ui
MpornBbl xxene306eTOHHbIX KOHCTPYKLIMIA ONPEAENSIOT Mo 0OLUMM NpaBunaM CTPOUTENBHON MEXaHWUKK B
3aBUCMMOCTM OT U3TMOHLIX, CABUIOBbIX W OCEBbIX JedPOPMAaLMOHHbIX XapaKTEPUCTUK Xene30beTOHHOro ane-
MEHTa B CEYEHUAX MO ero gnuHe (KPUBM3H, YINOB caBUra u T. 4.).
B Tex cnyvasx, koraa nporubbl )kene3o6eToHHbIX 31IEMEHTOB B OCHOBHOM 3aBUCAT OT U3rMGHbIX Aedop-
Mauui, 3Ha4YeHns NPornboB ONpeaensiioT Mo XeCTKOCTHLIM XapaKkTepucTukaM cornacHo 8.2.22 n 8.2.31.
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8.2.22 1nAa n3rmGaembIxX aNeMeHTOB NOCTOSIHHOIO MO ASIMHE 3NIeMEHTa ceveHus 6es TpewmH nporudsl
onpeaensioT No o6LWMM NpaBunam CTPOUTENBbHOW MEXAHUKK C UCNOMNb30BAHWEM XECTKOCTM NONEPeYHbIX ce-
yeHun, onpeaensiemon no copmyne (8.143).

OnpeaeneHne KPUBU3HbI XKerie3006eTOHHbIX NIEMEeHTOB

8.2.23 KpususHy m3rnbaemMbix, BHELIEHTPEHHO CXAaTblX U BHELIEHTPEHHO PACTAHYTbIX 3NEMEHTOB ANA
BbIYUCNEHUA UX NPOrMBOB onpeaensioT:

a) ANs 3NeMeHTOB UK Y4aCTKOB 3MIEMEHTA, A€ B PACTAHYTON 30HE He 06pa3yloTCst HOPManbHbIE K MPO-
AONbHON OCU TPELLUMHDI, cornacHo 8.2.24, 8.2.26;

6) ANA aNeMeHTOB MMM y4acTKOB SNIEMEHTa, rae B PacTAHYTOW 30HEe MMEIKTCA TPELLMHbI, COrmacHo
8.2.24,8.2.251n 8.2.27.

OreMeHTbI UMK y4acTKK SNeMEHTOB paccMaTpuBatoT 6e3 TpeLUmH, ecnu TpeLMHbI He oBpasyloTes [T. e.
ycnoeue (8.116) He BLINOMHAETCA] NPU AENCTBMW NOSIHOW HAarpy3Kku, BKIOYAKOLLEH NOCTOAHHYIO, BPEMEHHYIO
ANUTESNbHYIO U KPAaTKOBPEMEHHYIO Harpy3ku.

KpuBK3HY >kenie306€TOHHbLIX 9NeMEHTOB € TPeLmHamm 1 6e3 TPELLMH MOXHO TalkKe OnpeaensiTe Ha oc-
HoBe AedOpMaLUOHHON MOAENU cornacHo 8.2.32.

8.2.24 TonHyto KpUBM3HY U3rMGaemMbiX, BHELIEHTPEHHO CXaTbIX U BHELIEHTPEHHO PaCTAHYThLIX SNeMeH-
TOB ONpeaensoT no opmMmynam:

- Ansi y4acTkoB 6e3 TPELUMH B PacTAHYTON 30HE

1=(1] +(1) ; (8.140)
r r1 r 2

- OISt y4acTKOB C TPELLMHAMM B PACTSAHYTOI 30HE
1:(1) —(1j +(1j . (8.141)
r r 1 r 2 r 3

1 1 .
[-j , (—j — KPMBU3HbLI COOTBETCTBEHHO OT HEMPOAOMKUTENLHOIO AENCTBUA KPAaTKOBPEMEHHbIX Ha-
r \rs rPy30K 1 OT NPOAOIDKATENBHOTO AEHCTBUSA MOCTOSIHHLIX U BPEMEHHbIX ANUTENbHbIX Ha-
rpy30K.

B cdopmyne (8.141):

B copmyne (8.140):

1 . -
[—) — KPUBM3HA OT HENPO/OKUTENLHOTO IENCTBUA BCEI HArPy3KM, Ha KOTOPYIO MPOU3BOAAT pacyeT
r'h no aecopmaLmam;

1 .
(—J — KpuBU3HA OT HENpPOAOIMKUTENbHOro AenUCTBUA NOCTOAHHLIX U BPeMEHHbIX ANUTENbHbIX Ha-
r

2 rpy30k;

1 _
[—) — KpuBU3HA OT NPOAOIMKUTENBHOIO AEeUCTBUSA NOCTOAHHBIX U BPEMEHHbIX ANUTENbHbLIX HArpy3oK.
r

3

KpuBu3Hbl (1) , (1) 7] (1) onpeaensioT cornacHo 8.2.25.
r 1 r 2 r 3

1 o
8.2.25 KpususHy »ene306eTOHHbIX 3IEMEHTOB — OT AEWUCTBUA COOTBETCTBYIOLLMUX HArpy3ok (cM. 8.2.24)
r
onpeaensioT no opmyne
1 M
-—=—, (8.142)
r D
rae M — un3rmbalowmini MOMEHT OT BHELLHEN Harpy3ku (C y4eTOM MOMEHTA OT NpoAONbHOW cunbl N) OTHO-
CUTENbHO OCU, HOPManbHON MIIOCKOCTM AeiCTBUA M3rnbalowero MOMEHTa 1 NpoxoasLlen yepes
LUEHTP TSOXKECTU NPUBEAEHHOTO NONEPEYHOTO CEYEHUA ANEMEHTA;
D — un3rnbHas xeCTKoCTb NPUBEAEHHOTO NONEPEYHOro CEYEHNs InemMeHTa, onpeaensemas no opmyne
D=E,,-I

red’

(8.143)
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rae Epy — Moaynb aedpopMaumu cxaroro 6eToHa, onpeaensieMblit B 3aBMCUMOCTM OT NPOAOMKUTENBHOCTH
AeWCTBUA HArpy3ku 1 C Y4ETOM HanMU4MA UNn OTCYTCTBUSA TPELLUH;

— MOMEHT WHEPUMWN NPUBESEHHOTO MOMNEPEYHOro CEYEHUA OTHOCUTESIbHO €ro LIEHTPa TSHKECTH,
onpeaensaemMbiil C YYETOM HANUYUA UNK OTCYTCTBUS TPELLMH.

3HaueHus moayns aecopmaumn 6eToHa Ey,q U MOMEHTa MHEPLMU NPUBEAEHHOTO CeueHus /., Ans ane-
MeHTOB 6e3 TPEeLLUWH B pacTsiHYTOI 30He U C TPeLumHaMu onpegenstot no 8.2.26 n 8.2.27 COOTBETCTBEHHO.

XKecTKOCTb Kerne306eTOHHOro arieMeHTa Ha yyacTke 6e3 TpewmnH B PaCTAHYTON 30He

8.2.26 KecTKOoCTb >ene3obeToHHOro anemeHTa D Ha yyacTke 6e3 TpewyH onpeaensior no dopmyne
(8.143).

MomeHT uxepumn /.,y NPUBEAEHHOTO NOMEPEYHOTO CEYEHUsI BNEMEHTA OTHOCUTENILHO ero LeHTpa Ts-
XKECTU ONpeaensiorT Kak Ans CMOLIHOro Tena no obLwuM npasunaM CONpOTUBMEHUS YNPYrnx 311EMEeHTOB C
y4eToM BCeW nnowjaam ceveHus 6eToHa u nnowagei cevyeHus apmarypbl ¢ KO9hdULMEHTOM NPUBEAEHUs
apmMartypsbl kK 6eTOHY .

!

red

log =1+1g-0+12 -0, (8.144)
rae | — MOMEHT nHepuum BETOHHOTO CEYEHUSI OTHOCUTESNBHO LIEHTPA TAXECTU NPUBEAEHHOIO Nonepe4yHoro
CeYEHUs ANEMEHTA;
lg, 1§ — MOMEHTbI UHEPUMM NIOLIAAEN CEYEeHUst COOTBETCTBEHHO PACTAHYTON U CXATON apMaTypbl OTHOCH-
TEMbHO LIEHTPA TSXKECTU NPUBEAEHHOTO NMONEPEYHOIO CEYEHNN ANEMEHTA;
o — KOa(pbduuueHT npuBeaeHns apMaTypbl K 6eTOHY

o=— (8.145)

Eb1

3HaueHue / onpeaensior no obLMM nNpaBuIiam pacyeTa reoMeTpU4eCcKUX XapakTe pucTuK Ce4eHUn ynpy-
TMX 3NEMEHTOB.

Jonyckaetcs onpeaenste MOMEHT uHepumm [, , 6e3 yuera apmarypei.
3HaueHus moayna aedopmauum 6eTona B popmynax (8.143), (8.145) npuHUMaloT paBHbIMM:

- NPU HENPOAOIHKMTENLHOM AENCTBUM HArPy3Ku
E,, =085-E,; (8.146)
- NPU NPOAOIMKUTENBHOM AEUCTBUU HArPy3Ku

Ep

E,=E, =——,
b1~ Sbr 140,

(8.147)

rae @, o NPMHUMAloT no Tadnuue 6.12.

XecTKOCTb Xerne3o6eTOHHOro 3reMeHTa Ha yyacTke ¢ TpewmHaMu B pacTsAAHyTON 30He

8.2.27 YKeCTKOCTb »ene306eTOHHOIO areMeHTa Ha y4acTkax ¢ TpewmnHamMmn B pacTaHYTOM 30He onpeae-
NAKT C YYETOM CEayOLLMX NONOXEHUN:

- CeYeHus nocne AedpopMMpOBaHUS OCTAIOTCA MIOCKUMMU;

- HanpsbkeHus B GETOHE CXATON 30HbLI OMPEAENSAIOT KakK ANA ynpyroro Tena;

- paboTy pacTaHyToro 6eToHa B CEYEHNM C HOPMAIbHO TPELLUMHON He YYUTLIBAIOT;

- paboTy pacTsiHyToro 6eToHa Ha y4acTke Mexay CMEXHbIMU HOPMarbHbIMUA TPELUWHAMU YYUTBIBAIOT
nocpeacTBOM KoadhuumueHTa .

HecCTKoCTb ene306eTOHHOro anemMeHTa D Ha y4acTkax ¢ TpeLmMHamMm onpeaensior no popmyne (8.143)
U NPUHUMALOT He Gonee >XeCcTKoCTU 6e3 TPELLUUH.

3HayeHus moayna aedopmauun cxaroro 6eToHa Ey, NPUHMMAIOT PaBHLIMU 3HAYEHUAM NPUBEAEHHOTO
moaynsa gedopmauuu E, ., onpeaensaemsiMm no copmyne (6.9) npu pacyeTHbIX CONPOTUBIIEHUAX GeTOHa
Rb,se, ans COOTBeTCTByIOLi.WIX Harpy3ok (HenpPo4OMKUTENBHOIO U NPOAOIMHKUTENBHOMO AENCTBMUSA).

MOMEHT UHEPLMUM NPUBEAEHHOTO NOMEPEYHOr0 CEYEHNSI ANEMEHTA /., OTHOCUTENLHO €ro LeHTpa TH-
XKECTU ONpeaensoT no obLwmm npasmnaM CONPOTUBIEHUS YNPYTUX SMEMEHTOB C YY4ETOM NIOLLAAN CEYEHUSN
OeToHa TONMbKO CXKAaTOW 30HbI, NNOLAAEH CEeYEHUs CKaToW apMaTypbl ¢ KO3MPULNEHTOM NpUBEAEHUS ap-
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MaTyphkl K GETOHY 0.y M PaCTAHYTON apMaTypbl € KOIPPULIMEHTOM NpUBEAEHNA apMaTypbl K GeToHy o, MO
chopmyne

/

eg = Ip 1 -Ogo +1§ -0y, (8.148)

rae Iy, I, I; — MOMEHTbI MHEepLMK NNoLwaaen Ce4eHUsi COOTBETCTBEHHO CXaTol 30HbI OETOHA, PACTAHYTOMN K
CXaToi apMartypbl OTHOCUTENBLHO LIEHTPa TAXECTU npuBeaeHHoro 6es yuera GeToHa pactsa-
HYTOW 30HbI NONEPEYHOro CeveHus.
3HaveHus1 I n I, onpeaensot no oGLmm npasunam ConpoTUBIIEHNsS MaTepuarnos, NPUHUMas paccTos-
Hue OT Haubornee carToro BonokHa GeToHa 0 LeHTpa TSHKECTU NMPUBEAEHHOTO (C KoadduumueHTamMmm npuse-
AEHNSA Oy U Oip) MOMEPEUHOTO CEYEHNA Be3 yueTa GeToHa pacTsiHYTON 30HbI (CM. pucyHok 8.19); Ansa n3rmba-
€MbIX 31IEMEHTOB
=X

ycm m’

rAe X,, — CPEAHsA BLICOTA CXKATON 30HLI GeToHa, yuuThiBalOLas BnusHue paboTbl pacTsHyToro GeTOHa
MeXxay TpeLMHaMmn U onpeaensaemMas cornacHo 8.2.28 (cM. pucyHok 8.19).
3HaueHust I, n y,,,, oNpeaensiot no o6LUMM Npasunam pacHeTa reoMeTpUYECKUX XapakTepUCTUK CEYEHNI
YyNpyrux anemeHToB.
3HaveHus KoadhPULIMEHTOB NPUBEAEHNS apMaTypbl K 6ETOHY o 1 o, onpeaensior no 8.2.30.
8.2.28 [ns nsrnbaemblx 9NeMeHTOB NONOXEHWE HEMTPanbHOI OCK (CPeaHss BbICOTa CKaTol 30HbI Oe-
TOHA) ONpeaensitoT U3 ypaBHEHUS

Spo = ®s2 " S50 = %51 S50, (8.149)

rae Spg, Sso W Sgy — CTATMYECKUE MOMEHTbI COOTBETCTBEHHO CXXaTOi 30HbI OeToHa, PaCTAHYTON U CXxaTon
apMmaTypbl OTHOCUTENbHO HENTPAaNbHOW| OCU.
[nsa npsiMOyronbHbIX CEYEHUI TOMBKO C PACTSAHYTOW apMaTypoy BbICOTY CXXaTOW 30HbI ONpeaensior no
¢dopmyne

Xm =y (\/(Ms “Os2 )2 +2U5 -0y — Mg '0‘52) J (8.150)

S

b-hy

rae ug =

Ona npAMOYronbHbIX CEYEHUN C PacTAHYTON U CKATOW apMaTtypoin BbICOTY CXaTOW 30HbI onpeaensior
no opmyne

’

7 2 ’ a 14
X = hy (”sas2 + M:50%31) + 2(”’3“32 T U gy h—) - (”sa32 + p.socs1) ’ (8.151)
o

’
S

b-hy

rae pg =

[na TaBpoBbIX (C NONKOW B CXATOW 30HE) U ABYTaBPOBbLIX CEYEHUMN BbLICOTY CXXaTOM 30HbI ONpeaensior
no ¢opmyne

’

’ ’ 2 ’ a ’ hf ’ ’
Xm =hy (”sasz T U0+ Mf) + 2(”.9&32 + g O E tHs E) - (usa32 TR0y + p‘f) (8152
0

A
rae ”f=ﬁy
o

A{ — nnowjazb Ce4eHnsi CBECOB CXATON MOTKK.

67



CI 63.13330.2018

A;‘“’m = e.E
€ Op = €pEp,red

=Yem
e
I
™
D=
m"'l

)> Ti'
N

Xm

7

/"."\
Y %

/
/
/
‘q_ ; Lt oo Os = &smEs red
Agligo
sas / S

1 — YPOBeHb LieHTpa TAXKECTU NpUBEAEHHOTO 6e3 yyeTa pacTAHYTON 30HbI GETOHA MONepPeyYHOro ceveHns

PucyHok 8.19 — NpuBegeHHOE nonepeYHoe ceveHne (a) U cxema HanpsxxeHHo-1edopMUPOBaHHOrO COCTOSHUA
arieMeHTa ¢ TpelyuHamMu (6) 4Ns pacyeta ero no gedopMaumsm npu 4eNCTBUKU U3rnbatoLero MOMeHTa

InsA BHELEHTPEHHO CXaTbIX W BHELEHTPEHHO PaCTSAHYTbIX S9NIEMEHTOB NONOXEeHWe HEMTpanLHOM ocu
(BbICOTY CXaToM 30HbI) ONPEAENSIOT U3 YPaBHEHUS

I +ol /
Yy = 50 T %s1lso T %s2ls0 (8.153)

- : ,
Spo T %s1Sg0 T %2540

rae ¥y — PaccTosiHMe OT HEUTPaNbHOM OCU A0 TOUKM NPUIIOKEHUS NPOAONBHOM CUMbl N, OTCTOALLEN OT LieH-
M
TPpa TSHKECTM NOMNHOro ceveHusn (6e3 yuera TpewmH) Ha paccTosiHne e, = W;

Iyo: Iss /;o, Spor Ssgr Seg — MOMEHTbI MHEPUMM W CTATUYECKNE MOMEHTLI COOTBETCTBEHHO CXXarom 30HbI be-
TOHA, PaCTAHYTON W CXaToh apMaTypbl OTHOCUTENbBHO HEWTPanbHOW OCH.
Jonyckaetca Ana aNeMeHTOB NPSIMOYTOSIbHOFO CEYEHUS BLICOTY CXKaTOM 30HbI NPU AEACTBUMU M3rnbaio-
LMX MOMEHTOB M 1 npoaonbHoi cunel N onpeaenats no hopMyne
! _.-N

=x,, +-1ed (8.154)
M !
Agy M

re

Xm

TA¢ Xy, — BbICOTA CXaTOW 30HbI n3rnGaemMoro anemMeHTa, onpeagensemMas no opmynam (8.149)—(8.152);
ogr Areg — MOMEHT MHEPLMM 1 NIOLAAL NPUBEAEHHOTO NONEPEYHOTO CEYEHUs, onpeaensemble Ans NosHo-
ro ceveHus (6e3 yuera TpeLumH).

3HaYeHUA reoMeTpPUYECKUX XapaKTepUCTUK CeYeHUsa dneMeHTa onpeaensiioT no odwumM npasmnam pac-
yeTa CeYeHns yNpyrux snemMeHToB.

B dopmyne (8.154) 3HaK «nnioC» NPUHUMALOT NPU CXXMMAIOLLIEN, @ 3HAaK KMUHYC» NMPU pacTAruBatoLLen
npoaoNbLHON cune.

8.2.29 >KecTKoCTb U3rmbaembix xene3o0eToHHbIX INEMEHTOB AONYCKAETCS ONpeaendTb no opmyne

D = Eg ogAsz(hy — Xpy), (8.155)

rge Z — pacCTOsiHWE OT LieHTpa TAXECTU pacTsIHYTOW apMaTypbl 40 TOYKM NPUITOXKEHNUS PABHOAENCTBYIOLLEN
YCUIUI B CXATON 30HE.
Ins aneMeHTOB NPsIMOYroNbHOTO CeYeHUs nMpu OTCyTCTBUM (MM Bes yyeta) CkaTton apMaTtypbl 3Hade-
HUEe z onpeaensioT no hopmMyne

1
z2=hy = Xp,. (8.156)

[nsi aneMeHTOB NPSAMOYronbHOro, TAaBPOBOro (C NONKOW B CXATOW 30HE) M ABYTaBPOBOrO NOMNepeYHbIX
CEYEeHMIt 3HAYEHWE Z AOMYCKAEeTCA NPUHUMATL paBHbiM 0,8,
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8.2.30 3HaueHus K0a(ppuLMEHTOB NpuBEAESHUA apMaTypbl K 6ETOHY NPMHUMAIOT PaBHbIMMU:
- ANA oKaTon apMatypbl

Es
0 = : (8.157)
Eb,red
- AN pacTsiHYTON apMaTypbl
E
Gy = sired (8.158)
Eb,red
rae Ep g — NPWBELEHHbIN MOAYNb AedbopmaLm CxaToro 6eToHa, onpesensembiii no gopmyne (6.9) npu
HENPOAOMKUTENHOM U MPOAOIKATENBLHOM AEHCTBUN HArPY3KU, 3aMeHssal Ry Ha Ry, <.
Esrea — npuBedEHHbIN MOAYNb AeopMaLMn pacTaHYTON apMaTypbl, onpeaenseMblii C y4eTOM BNus-
Hus paboTbl pacTaHyToro 6eToHa Mexgy TpewmHamm no chopmMyne
E
Egroq =— (8.159)
: v,

3HaueHusa KoadhduLmeHTa vy, onpeaenstoT no dopmyne (8.138).

Jonyckaetca NpuHUMAaTh yg = 1 U, CrieaoBaTenbHo, Oy, = Cigq. [pn 9TOM, ecnm ycnosue (8.139) He
YOBNETBOPSETCA, PACYET NPON3BOASAT C YHETOM KOIhULMEHTA g, ONPEAEnsiemMoro no copmyne (8.138).

8.2.31 lMporn6bl xene306eTOHHbIX 9NIEMEHTOB MOXHO ONpeAensaTb No 06LMM npaBunam CTPOUTENbHON

1
MEXaHUKN C ncnonb3oBaHnemM BMECTO KPUBU3HbI (—j HEenocpeaCTBEHHO M3rMOHbIX XKECTKOCTHBIX Xapaktepu-
r

CTMK D nyTem 3aMeHbl yNpyrux U3rMbHbIX XapakTepucTuk £/ B pacueTHbIX 3aBUCMMOCTSIX Ha XapakTepucTu-
ku D, BblMUCHIiEMbIE MO opmMynam, npueeaeHHbIM B 8.2.25 n 8.2.29.

Mpu COBMECTHOM AEACTBUW KPAaTKOBPEMEHHOI U ANMTENbLHON Harpy3oK NOnHbIN NPOrnb anemeHTos 6e3
TPELUMH U C TPELLMHAMU B PaACTAHYTON 30HE ONpeaensioT nyTeM CYyMMUMPOBaHWUA NPOrMBOB OT COOTBETCTBYIO-
LLUMX Harpy3okK MO aHanorum ¢ CyMMMpPOBaHUEM KPUBU3HBI NO 8.2.24, NpUHUMAsA XKECTKOCTHLIE XapaKTepucTu-
Ku D B 3aBUCMMOCTU OT YKA3aHHON B STOM NYHKTE NPUHATON NPOAOMKUTENBHOCTU AENCTBUA paccmaTpusae-
MOI Harpy3aku.

Honyckaetcs npu onpeAeneHnm XecTKOCTHbIX XapakTepUCTUk D anemMeHTOB C TPELUHAMMN B PaCTAHYTON
30HE NPUHUMATL KOaULMEHT Yo = 1. B 3TOM cnyyae npu COBMECTHOM €MCTBUM KPATKOBPEMEHHON U Anu-
TeNbHOW Harpy30K MOJIHbIA NPOruG N3rnbaemblxX 3NEeMEHTOB C TPELLMHAMU ONpPEeAensIoT NyTeM CYMMUPOBAHUA
Nporn6oB OT HENPOAOIMKUTENBHOIO AEHCTBUS KPATKOBPEMEHHOM HArpy3Kk1 U OT NPOAOMKUTENLHOTO ASHCTBUA
ANUTENbLHOI Harpy3kn C YYETOM COOTBETCTBYIOLLMX 3HAYEHMIA )KECTKOCTHBIX XapakTepuctuk D, T. e. nogobHo
TOMY, KaK 3TO NPUHSAITO AN aneMeHToB 6e3 TpeLwuH.

OnpegeneHve KPMBU3HbI XeJle300€TOHHbIX 35IEMEHTOB Ha OCHOBE HennHelnHou AedopmaLmon-
HOW Moaenu

8.2.32 lMonHyl0 KPUBU3HY XXeNe300ETOHHbIX 3NEMEHTOB HA ydyacTkax 6e3 TpeLwmH B pacTaHYTON 30He
ceyeHus onpeaensiior no cdopmyne (8.140), a HA yyacTkax C TpewMHAMU B PACTAHYTOW 30HE CeYeHus —
no copmyne (8.141).

3HaueHus KpMBU3H, BXoasLmX B hopmynbl (8.140) u (8.141), onpeaensiot n3 peLueHna CUCTEMBI ypas-
HeHwui (8.26)—(8.30). Mpu aTOM AN 3NEMEHTOB C HOPMaribHbLIMW TPELLMHAMU B PACTSAHYTON 30HE Hanpsxe-
HUEe B apmarype, nepecekaoLlel TpeLuHbl, onpeaensioT no gopmyne

E_.-v_ -t
oy = oYY (8.160)
Wy
rage
1
Vg = (8.161)
1+0,8L2
asj
30€Cb ey . — OTHOCUTENbHasA necbopmaums pacTAHYTOW apMaTypbl B CE4EHUU C TPELLMHOW Cpasy nocrne
o06pazoBaHnsi HOPMAanbHbIX TPELLWH;
€.; — YCpedHEHHasi OTHOCUTENbHasA AedopmaLusa pacTaHyTON apMaTypbl, NepeceKkatLLen Tpe-

S/ .
LLUMHBI, B paCCMATPUBAEMOI CTaaumM pacdeTa.
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Mpu onpeaeneHnn KPUBU3H OT HEMPOAOMKUTENBHOIO AEWCTBUSA HArpy3ku B pacyeTe UCNOmMb3yoT Auna-
rpammMbl KPaTKOBPEMEHHOTO Ae(OPMUPOBAHUS CXATOTO U PacTAHYTOro 6ETOHA, a Npu onpeaeneHnn KPUBU3H
OT NMPOAOIMKUTENBHOIO AEWCTBUS HArpy3kn — Auarpammbl ANMTENLHOMO AedopmMupoBaHnsa 6eToHa ¢ pacyeT-
HbIMMW XapaKkTepuCTUKaMmn Ans npeaernbHbIX COCTOAHUI BTOPOW rpynmbl.

[N 4acTHbIX Cnyvyaes AeWCTBUSA BHELLHEN Harpy3ku (M3rmb B ABYX NIOCKOCTAX, U3rnb B NNOCKOCTU OCK
CUMMETPUMN MOMEPEYHOr0 CeYEeHUA 3NEeMeHTa U T. N.) KPUBU3HbLI, Bxoaswme B dpopmynbl (8.140) n (8.141),
onpeaensioT U3 peLleHns CUCTEM YpaBHEHWUIA, yka3aHHbIX B 8.1.26—8.1.28.

9 MpenBapuUTeNbHO HaNpPsXXEHHbIE Kee306eTOHHbIE KOHCTPYKLMK

9.1 MpeaBapuTtenbHble HANPAXEeHUA apMaTypbl

9.1.1 lNMpeaBapuTenbHble HANPSHKEHNA apMaTypbl Osp MPUHMMAIOT He Bonee 079Rs,n AnNs ropsayekaTtaHon
N TEPMOMEXAHUYECKMN YNPOYHEHHOW apMaTypbl U He Bonee 0,8Rs‘n Ansa xonoaHoaeOpMUPOBaHHOW apMary-
pbl U apMaTYPHbIX KAHATOB.

9.1.2 Mpu pac4yeTe npeaBapuTENbHO HANPSHKEHHbIX KOHCTPYKLUMUIA CREeayeT yYuTbiBaTb CHWKEHME Npea-
BapuUTENbHbIX HANPSHXKEHUI BCNEACTBUE NMOTEPb NPEABAPUTENLHOTO HaNPSHXKEHUST — A0 Nepeayn yeunun Ha-
TshkeHus Ha B6eTOH (NepBble NOTepK) M NOCre Nepeaayn yeunusa HaTskeHus Ha 6eToH (BTopble noTepu).

Mpu HaTsHKEHUMM apMaTypbl Ha YNOPbl CNEAYET YYUTbIBATL:

- MepBble NOTEpPU — OT penakcauuun NpeaBapuTenbHbIX HaNPSHKEHWI B apMaType, TEMNepaTypHoro ne-
penaaa npu TepMuyeckon 06paboTke KOHCTPYKUMIA, aechopmaumm aHkepoB U aecdopmaumm popmMbl (YNOpoB);

- BTOpbIE NOTEPU — OT yCazku U Non3y4ectu 6eToHa.

Mpu HaTspkeHMM apMatypbl Ha OETOH cneayeT y4YuTbiBaTh:

- nepsble NoTepu — OT AedopMaLnm aHKEPOB, TPEHUSA apMaTypbl O CTEHKM KaHaNOB UMM NOBEPXHOCTb
KOHCTPYKLUU;

- BTOpbIE NOTEPU — OT penakcaumm NpeaBapuTenbHbIX HaNPSXKEHUIA B apMarype, ycaakm U nonsyvectu
OeToHa.

9.1.3 loTepu OT penakcauun HanpsHKeHU apMaTypel Acsm onpeaensioT no gopmynam:

- ana apmartypsl knaccos A600—A1000 npu cnocobe HaTsHKeHUs:

MEeXaHN4YEeCKOM — Aosm = O,1csp -20; 9.1)
ANEKTPOTEPMNYECKOM — Aosm = O,OSGSP; 9.2)
- Ana apMaTypbl KnaccoB Bp1200—Bp1500, K1400—K1800 npu cnocobe HaTsiKeHUs:

MexaHM4eckoM — Ao, = | 0,22 ;:”n -0,1|-04p; (9.3)
ANEKTPOTEPMNYECKOM — Aosm = 0,05csp. 9.4)

3necb Ospr MMa, npuHumaetcs 6e3 noTepb.

[MNpu oTpruaTenbHbIX 3HAYEHUAX Acsm NPUHUMAIOT AGSp1 =0.

Mpu Hanu4uMm Bonee TOYHbIX A4aHHbIX O penakcaumm apMaTypbl 4ONYyCKaeTca NPUHUMATb UHbIE 3HA4YEHUS
noTepb OT penakcauuu.

9.1.4 Motepun Acssp2 OT TeMnepaTtypHoOro nepenaga Af, °C, onpeaensaemMoro Kak pasHoCTb Temneparyp
HaTAHYTOW apmaTypbl B 30HE Harpesa W YCTPOMCTBA, BOCMPUHUMAIOLLIETO YCUITUSA HATSDKEHMA MPU Harpese
6eToHa, NPUHMMALOT PaBHLIMU

Acsp?_ =125At. (9.5)

[Mpn OTCYTCTBUM TOUHBIX AaHHLIX MO TEMMNEPATYPHOMY Nepenagy AonyckaeTca npuHumarb Af = 65 °C.
Mpu HanuuMm Gonee TOYHbIX AAHHBLIX O TEMNEPATYPHOI 00paboTke KOHCTPYKLMKM AONYCKAETCH NPUHK-
MaTb UHbIE 3HAYEHWA NOTepb OT TeMnepaTypHOro nepenaaa.
9.1.5 Motepu ot gechopmayun ctanbHOW opmbl (Yynopos) AGg,3 NPY HEOJHOBPEMEHHOM HaTSHKEHNM
apMaTtypbl Ha opMy ONpeaensioT no popmMyne
n-1 Al

T T ©6)

A63p3 =
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rae n — 4ucno crepxHet (rpynn CTEPXKHEN), HAaTArMBaeMbIX HEOAHOBPEMEHHO;
Al — cONWKEHNE YNOPOB NO NMUHUM AENCTBUSI YCUITUA HATSDKEHUS apMaTypbl, ONpeaensemMoe u3 pacyera
aedopmaumm hopmsl;

| — paccTosiHMe Mexay Hapy>XHbIMU rpaHsmMu ynopos.

MpwW OTCYTCTBUM AAHHBLIX O KOHCTPYKLMM (POPMbI U TEXHOMOMMW U3rOTOBIIEHUS AONYCKAETCA NPUHUMATD
Acgys = 30 MMa.

Mpu aNekTpoTEPMUYECKOM CocoBe HaTsXKeHUa apMmaTypbl NoTepu ot aedopMauun hopMbl HE YUUTbI-
BAIOT.

9.1.6 Motepu oT AechopmaLMm aHKEPOB HATSAKHBIX YCTPOWCTB AGgp4 NPU HATSXKEHNM APMATYPbI Ha yno-
pbl onpeaensitot no dyopmyne

Al
AGsp4 = TEs' 9.7)

rae Al — obxartue aHKepOoB UMK CMELLUEHNE CTEPXKHSA B 3aXKMMaxX aHKEpOB;

| — paccTosiHMe Mexay Hapy>XHbIMU FPaHAMM YMOPOB.

Mpu OTCYTCTBUM AAHHBIX AOMYCKAETCA NPUHUMATb Al = 2 MM.

Mpu sanekTpoTepMUYECKOM cnocobe HaTAEHUA apMaTypbl NOTepK oT AedOpMaLUn aHKEPOB HE YYUTbI-
BAIOT.

9.1.7 Mpu HaTskeHUM apmatypbl Ha 6eToH notepu OT AedopMaunKn aHKEpPOB HATSKHBIX YCTPOWCTB
Acsp4 onpeaensot no popmyne (9.7), B KOTOPOW NPUHUMAIOT A/ = 2 MM, @ NOTEPU OT TPEHUA O CTEHKN KaHa-
NOB UNW NOBEPXHOCTb KOHCTPYKLUM ONPeAEnsoT no opmyne

1
AGSP7 - (1 - eWx+30 )GSP’

rae e — OCHOBaHue HaTypanbHbIX norapugmMos;
®, 8 — KO3 ULUMEeHTbI, onpegenseMsie no Tabnuue 9.1;
X — [ANIMHA y4acTKa OT HATSHKHOTO YCTPOMCTBA A0 PACYETHOrO CEYEHUs, M;
6 — CyMMapHbIi yron noBopoTa OCu apmarypsbl, paj;

Osp — MPpUHNMAETCA 6e3 norepnb.
Tabnuya 9.1
KoadbdunumeHTbl ANA onpeaeneHns notepb OT TPEHUA apMaTypbl
KaHan vnn NOBEPXHOCTb 8 Npyu apMatype B Buae
(0] .
MYMKOB, KaHaTOR c1-ep>KHe1[41 ;:;:«I)‘ﬂmqecxoro
1 KaHan:
€ MeTanIn4eckoi NoBepXHOCTLHO 0,0030 0,35 0,40
¢ BeTOHHOI NOBEPXHOCTLIO, 06pa3oBaHHbI 0 0,55 0,65
KECTKUM KaHanoobpasoBaTesiem
TO Xe, rMbKMM KaHanoobpasoBaTernem 0,0015 0,55 0,65
2 BeToHHas noBepxHoCcTb 0 0,55 0,65

9.1.8 lMotepu ot ycaaku 6eToHa AG 5 NPN HATSHKEHUM apMaTyYPbl Ha YNopLI 0npeaensioT no dopmyne
AGep5 = & p - Es, (9.8)

rae e, o, — Aedopmauum ycaaku 6eToHa, 3Ha4eHUs KOTOPbIX MOXHO NPUBNMKEHHO NPUHUMATL B 3aBUCUMO-
CTU OT Knacca 6eToHa paBHbIMU:
0,0002 — ans 6etoHa knaccoB B35 u Huxe;
0,00025 — ans GeToHa knacca B40;
0,0003 — ans 6etoHa knaccoB B45 1 BbiLe.
Onsa 6etoHa, noaBeprHyToro Tennosoi o6paboTke npu atmMoccepHOM AaBMEHUU, NOTEPU OT ycaaku
6eTf)ga8écsp5 BbIYUCHAOT N0 hopmyne (9.8) C yMHOXKEHMEM NOMYYEHHOro pe3ynbrarta Ha KOIMPAULMEHT, pas-
Hblii 0,85.
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Motepu ot ycaagku 6eToHa AGg,5 NPYU HATSKEHUM apMaTypbl Ha GeToH onpeaenstoT no dopmyne (9.8) ¢
YMHOXEHMEM MOJIYYEHHOTO pesyrnbrarta He3aBUCUMO OT YCNOBMI TBEpAEeHNUs GeToHa Ha koadduumeHT, pas-
HbI 0,75.

[onyckaetca notepu oT ycaaku 6eToHa onpeaenats 6onee TOYHbIMU METOAAMU.

9.1.9 Motepu oT non3y4ecTn GeToHa AGSpG onpepensalT no opmyne

0,8-0-qp "0y

> :
ys A
M ,(']+O,8.(pbcr)

AG s = 9.9)

T+o-p 1+

spj
red

rae @, o, — KO3MPULMEHT nonsy4ectu 6eToHa, onpeaensaemslit cornacHo 6.1.16;
Oppj — HanpﬂmeHylﬂ B OETOHE Ha YPOBHE LIEHTpa TSHKECTU paccMaTpuBaeMoW j-i rpynibl CTEPXKHEN Ha-
npsraemon apmarypbi;
Ysj — PAaCCTOAHNE MEXAY LEHTPaMM TAXECTI Ce4eHus paccMartpuBaemon rpynnbl CTepXHEN Hanpsira-
€MOW apMarypbl U NPUBEAEHHOIO NOMNEPEYHOro CeYEHNs ANEMEHTA;

Aeq reg — NNowaab NpUBEAEHHOTO CEYEHNS SNIEMEHTA U €€ MOMEHT MHEPLIMKM OTHOCUTENbHO LIEHTPA TshKe-
CTU NMPUBEAEHHOIO CEYEHUS;
Mep — KO3(PMULMEHT apMUPOBAHUS, PaBHbIN Aspj/A, rae Anu Aspj — nroLwaam nonepeyHoro CeYeHuns

3MneMeHTa U paccmaTpuBaeMon rpynmbl CTePXKHEN HAaNPAraeMon apMaTtypbl COOTBETCTBEHHO.

Ona 6eToHa, noaBEPrHyTOro TENNOBoK 06paboTke, NOTEPU BLIMUCAAIOT N0 hopmyne (9.9) C yMHOXEHM-
€M MOSYYEHHOro pesyrnbrata Ha KO9PULMEHT, paBHbiin 0,85.

JonyckaeTca notepu OT nonsy4yectu 6eToHa onpeaensTs 6onee TOYHbIMU METOAAMMU.

Hanpskenua Oppj ONPEAENSIOT N0 Npasnnam pacdyeta ynpyrux Matepuanos, NpMHAMas npuBeaeHHoe
ceveHune anemeHTa, BKnoYatowee nnowagb cedeHns 6eToHa u nnowaab cedeHns BCen NpoaoNLHON apMary-

o . E
pbl (HANPSAraemon u HeHanpAraeMomn) ¢ K0APPULNEHTOM NPUBEAEHNUS apMaTypbl K OETOHY o = E—S cornac-

b
HO 9.1.11.
Mp¥ 6, < 0 NPUHUMAETCA AGgp = 0 M Asg s = 0.
9.1.10 lMonHble 3Ha4YeHMS NePBbIX NOTEPL NPEeABAPUTENBHOIO HANPSXKEHUs apmaTtypsbl (M. 9.1.3—9.1.6)
onpeaensT no gopmyne

Acsp(1) = ZAGSPI" (9.10)
i

rae i — HOMep NoTepb NpeABapUTENBHOTO HAMPSHKEHUS.
Younue npeasaputensHoro ob6xaTusi 6eToHa ¢ y4eToM NepBbiX NOTEPL PaBHO:

Py = 2 (Aggj " Opiny) 9.11)

rae Aspj N Ggp(qy; — MNOLWIAAL CeYeHUs J-1 Tpynnbl CTEPXKHEW HaNpAraeMon apMaTypbl B CEY4EHUM dNEMEHTA
W NpefBapuTenbHOE HaMpPSDKEHUE B rPyNNe C YY4ETOM NEPBLIX NOTEPL

Ssp(t)j = Ospj ~ACsp();»

3[€Cb Gy, — Ha4anbHoe NpeABapUTenLHOE HanpskeHne paccmaTpuBaemoi rpynnbl CTEMKHEN apMaTypbl.
[onHble 3HaYeHNUs NepBbIX U BTOPLIX NOTEPL NPEABaPUTENLHOIO HanpshXxeHua apmartypsl (cMm. 9.1.3—
9.1.8) onpeaenaAoT No opmyne

AGg2) = ZAGSPI-. (9.12)
I

Ycunue B Hanpsiraemoii apMatype ¢ yY4ETOM MOJIHbIX NOTEPb PABHO

Fa) = E(ASp' “Osp(2) ) (9.13)

A€ Osp(2); = Ospj ~ A%sp(2))-
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Mpy NPOEKTUPOBAHUN KOHCTPYKLI MOMHbIE CyMMapHbIE MOTEPU AG o) ANS APMATYPI, PACMIONOKEH-

HOW B pacTAHYTON NpM 3KCNnyaTauumn 30He CeYeHNs arneMeHTa (OCHOBHON paboyen apMarypel), crneayer npu-
HUMaTbL He meHee 100 MMa.

Mpw onpegeneHun ycunua npeasapuTenbHOro obxartua 6etoHa P ¢ y4eTOM NOSHbIX NOTEPb Hamnpsbke-
HUI cneayeT yuuTbiBaTh CKUMAIOLLME HAMNPSHKEHWUSA B HEHaNPAraemol apmarype, YACNEHHO PaBHble CyMMe
noTepb OT ycaJku 1 non3y4yectn 6eToHa Ha YPOBHE 3TON apmarTypbl.

Mpu onpeaeneHun ycunuii o6katna ¢ y4eTOM HEHaNPsraeMol apMaTtypbl Ha YPOBHE HeHanpsiraemow

(o2
apmarypbl NOTepy OT NOM3y4eCTn Ha 3TOM YPOBHE MPUHMMAIOT PaBHbIMU A(’spjs —bs e AGsij — notepu ot
o
bp

non3y4yecTu Ans CTePXXHEN HanparaeMol apmaTypbl, BrivxkaiiLuern kK paccmaTpuBaeMoi HeHanpsiraeémMon apMa-
TYPE; O 1 O, — HaNpsKeHUs B OeToHe Ha ypOBHE paccMaTpMBaEMON HEHANPSAraemMomn u HanparaeMon ap-
Marypbl COOTBETCTBEHHO.

9.1.11 lNpeaBapuTenbHble HaNPSXKeHUS B GETOHE Opp NPY NEPEAAYE YCUINA NPeABaPUTENLHOTO obxa-
TMA P(1)’ onpeaenseMoro ¢ y4eToM NepBbIX NOTEPb, HE AOIPKHbI MPEBbLILLATD!

- €CNnu HanpPsHKeHWs YMEHbLUAKOTCA UKW HE U3MEHSIIOTCA MPU AENCTBUU BHELLHUX HArpy3ok — 0,9Rbp;

- €CNU HanNpPsHXKeHWs YBENUUYNBALIOTCA NPU AEHCTBMN BHELUHUX HArpy3oKk — 0,7Rbp.

HanpskeHus B 6eToHe Opp OMPEAENAIOT N0 cdopmyne

o Pty My

Cbp =T

red

, 9.14)

red red

rAe Py — ycunue npeasapuTensHoro obxaTus ¢ y4ETOM NepBbIX NOTEPb;

M — wu3rubaomin MOMEHT OT BHELLHEN Harpy3ku, AeWCTBYIOLUMIA B cTaaun obxartusi (COOCTBEHHbIN
BEC 9reMeHTa);
Yy — paccTosHue OT LieHTpa TSXKECTU CEYEHUA 10 pacCMaTpMBaeMoro BOJIOKHA;
€pp — SKCLIEHTPMCHUTET ycunns P(1) OTHOCUTESbHO LIEHTPA TSXKECTU NPUBEAEHHOIO MOnepevyHoro ceye-
HUS reMeHTa.
9.1.12 OnuHy 30HbI Nepesayn NpeaBapuTENbLHOMO HaNPsHKeEHUA Ha 6eTOH Ans apMartypel 6€3 4ONOMNHU-
TeMbHbIX aHKEPYIOLLMX YCTPONCTB ONpeaensioT no dopmyne
1, = M, (9.15)
Rbond Ug
HO He meHee 10d  n 200 MM, a AN apMaTYPHLIX KAHATOB Takke He MeHee 300 Mm.
B dhopmyne (9.15):
Csp ~ — NPpeAsapuTenbHOe HanpskeHue B HanpsraeMoli apMaTtype ¢ y4eToM nepebiX NOTepsb;
Rpond — CONPOTUBNEHME CLUENNEHNA Hanpsraemon apmatypel ¢ 6eTOHOM, OTBEYaloLWee nepeaaroy-
HOW npo4yHocTu 6eToHa U onpeaensemoe cornacHo 10.3.24;
A, Ug — NNowwaab n NepuMETP CTEPXKHA apMaTypbl.
Mepepadyy NnpeaBapuUTENbLHOTO HaNPSXKEHUA ¢ apMaTypbl Ha 6ETOH cregyeT OCYLWECTBAATL NNABHO.

9.2 Pacyert 3neMeHTOB npeABapUTENbHO HaNPHKEHHbIX XeNne306eTOHHbLIX KOHCTPYKUUA
no npeAenbHbIM COCTOSAHUAM NEPBON rPynNnbl

PacueTt npeaBapuTeribHO HaNPSHKEHHbIX Xese300eTOHHbIX 3/1IEMEHTOB MO NPOYHOCTH

O6uiue nonoxeHus

9.2.1 PacueTr npeagBaputenbHO HaNPSXXEHHbIX 3MEMEHTOB NPOU3BOAAT ANA CTaguu aKcnnyarayuu Ha
Aencrtene narnbatowmx MOMEHTOB 1 NONEPEYHbIX CUM OT BHELUHUX HArpy30K U ANs CTaauu NnpeaBapuTenbHOro
o6xaTus Ha AeNCTBUE YCUNUIA OT NPeABaPUTENbHOIO HATSHKEHUA apMaTypbl U YCUNUIA OT BHELUHUX Harpy3ok,
AeCTBYIOWMX B CTaaumn ooxaTtus.

9.2.2 Pacyer no nNpo4YHOCTM NpeaBapuTeNbHO HaNPSHKEHHbIX ANEeMEHTOB NPU AewcTBUM uarnbaiomx
MOMEHTOB CrneayeT NPoU3BOAUTL AN CEYEHUI, HOPMAarbHbIX K UX NPOAOSILHON OCK.

PacueT no npoYHOCTU HOpMAarbHbIX CeYeHUi B 00LLIEM Cnyyae NpoU3BOAAT HA OCHOBE HENUHEWHOW Ae-
chopmaynoHHon moaenu cornacHo 9.2.13—9.2.15, a TaKke Ha OCHOBE NpeAenbHbIX YCUNNIA COrNacHo 9.2.7—
9.2.12.

9.2.3 AnAa xene300eTOHHbIX NEMEHTOB, Y KOTOPbIX NpeAernbHOe yeunme no NPOYHOCTM OKasbiBaeTCcs
MEHbLUE NPeaenbHOro ycunusi no o6pasoBaHuIo TPELLMH, NNoLaabL Ce4EHUA NPOAONLHON PaCTSIHYTOW apMa-
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TYpbl AOSHKHA BbITb YBENUYEHA NO CPABHEHUIO C TPEOYEMOI M3 pacyeTa no NPOYHOCTH HE MeHee YeM Ha 15 %
UNW JOIMKHA YAOBIIETBOPATL pacHeTy Mo NPOYHOCTU Ha AENCTBME MOMEHTa 06pa3oBaHUS TPELLMH.

9.2.4 PacdeT npegHanpsiXeHHbIX 3MeMEHTOB B CTaaun 00xatns Npom3BOAAT Kak NPW BHELIEHTPEHHOM
cXaTun yeunuem npegBapuTenbHoro 06arus B npeaenbHOM COCTOSAHUM cornacHo 9.2.10—9.2.12.

9.2.5 Pacyer npegsapuTeribHO HanpsHKeHHbIX 3NEMEHTOB M0 MPOYHOCTM NPU AEWCTBUU MNOMEPEYHbIX
cun (pacyeT no HaKNOHHLIM CEYEHUSAM) U MECTHOM AENCTBUM Harpy3ku (pacyeTbl Ha CMATUE U NPOAaBNUBa-
HUE) creayeT NPoOU3BOAUTL COrnacHo nogpasaeny 8.1.

9.2.6 lMpu pacyeTe NpeaBapuTENIbHO HAMPSXKEHHBIX 3NEMEHTOB MO NPOYHOCTU CrneayeT YYUTLIBATL BO3-
MOXHbI€ OTKMOHEHMS NPEABaPUTENBLHOMO HanNPsXKeHUs, onpegensemoro cornacHo 9.1.10, nyTeM YMHOXeHUs
3HAYEHUI Ogp; (MNIN yoUNINS obxarns P)) Ans paccmaTpuBaemoro j-ro CTePXHA UK rpynisl CTEpXXHEN Hanps-
raemMoi apmatypbl Ha KOacppuUmMeHT Ysp-

3HaveHua koapbduumneHTa Ysp MPUHMMAIOT PaBHbLIMU:

0,9 — npu GnaronpusSTHOM BNUSHUM NPEABAPUTENBHOTO HAMPSHKEHUS;

1,1 — npu HeGNaronpPUsATHOM BIUSIHUM NPEABAPUTENBHOTO HaMPSHKEHUS.

PacueT npeaBapuTesibHO HaNPAXKEHHbIX 3MIEMEHTOB Ha AeUCTBME U3rMbaloLnX MOMEHTOB B CTa-
OWUU 3KCnnyaTauuMm no npeaesibHbIM yCUNUAM

9.2.7 Pacyer no NpOoYHOCTWU HOPMAarbHLIX CEYEHUI cneayeT Npou3BoaUTL cornmacHo nogpasaeny 8.1 ¢
y4yeTom 9.2.8—9.2.9. Mpu sToM B hopmynax noapasaena 8.1 060sHaueHus nrnowianen cedenua Agn Ag cne-
JYET OTHOCUTb KaK K HanpsAraemomn, Tak 1 K HeHanparaeMmoi apMarype.

Honyckaetca npUHUMaTbL AN PacTAHYTON apMatypbl C YCIOBHbIM NPEAENoM TEKY4eCTU HanpsXXeHus
Bbille R, HO He Bonee 1,1Rg B 3aBUCUMOCTM OT COOTHOLLEHUA § 1 Eg (M. 8.1.5).

9.2.8 3HayeHue Eg NpuHUMAIOT No popmyne (8.1), B KOTOPOI 3HAYEHMA OTHOCUTENBLHOM AedopmaLimn
apmatypbl PacTsIHYTON 30HbI g o CNIEAYET ONPeAEnsTh No hopMynam:

- ANs apmaTypbl C YCNOBHbIM NPEAENoM TEKYYECTH

R_+400-0
s sp .
Eey=—-"T"T" 9.16
s,el E ( )
S
rAe Oy, — Npe/BapuTenbHOE HaNPKEHNE B apMaType C y4eTOM BCEX NOTepb U vy, = 0,9; 3HaueHus R, o,

E B hopmyne (9.16) npuHumatotr B MMa;
- ANS HeHanpsiraeMoi apMaTypbl ¢ hU3u4eckuM Npeaesniom TeKy4ecTu

S
€ o = —
s,el
ES
9.2.9 [ina Hanpsiraemoii apMartypbl, pacnosioXXeHHOW B CKaTOW 30HE, pac4yeTHOE CONPOTUBEHUE CxXa-

IO Ry, CNIEAYET 3aMEHUTb HaNPSDKEHUEM Gy, PABHBIM:

500 - o;p — npu y4eTe koapuumenTa ycnosuin paboTl 6eToHa v, = 0,9 (cm. 6.1.12);
400 -0, —npny, =1.,0.
3necb o;p npuHumMatot B MMa.
3HayeHus G’SP onpeaensioT ¢ koaPULUUEHTOM Ysp = 11.
Bo Bcex criydasx HanpspkeHue o . NpUHUMALOT He Gonee Ry
PacuyeT npeaBapuUTesibHO HanpPAXXeHHbIX 3NIEMEeHTOB B CTaAUM NpeaBapUTenbLHOro o6xarua
9.2.10 Mpu pacyeTe aneMeHTa B CTaaAUKN NPeaBapUTENbHOTO 0GXaTusa yCUNUe B HaNpAraeMon apmary-
pe BBOAWTCS B PACHET Kak BHELLHAS NPOAONbHAsS cuna, paBHas
Np = (c’sp - 330)A;p +0gp -Asp, (9.17)
rae Aép " Asp — Mrowaan cevyeHuss HanpsiraeMoii apMaTypbl, PacnonoXXeHHOW COOTBETCTBEHHO B Haubo-
nee oGxarton 1 B pacTsiHyTolt (MeHee 06aToi) 30HAX CEUYEHUS;
cfsp N Gg, — NPEABAPUTENbHLIE HANPSHKEHNS C Y4ETOM NEePBbIX NOTEPD U KoadppuumeHTa Ysp = 118
apmartype C nnowaablo cevdeHuns A;p " Asp.
9.2.11 Pac4yeT no npOYHOCTU 3NEMEHTOB NPSIMOYTONbLHOIMO CEYEHWUA B CTaauKU NpeaBapuTensHoro obxa-
TUSA NPOU3BOAAT U3 YCIOBUSA

N, e, <Ry -b-x(hy ~0,5X)+ Ry, - Ay(hy -2, (9.18)
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rae €, — PacCTOsHUE OT TOUKN NPUNOXEHNSI NPOAONBHOI CUlbl N, C Y4ETOM BIMAHUS 3TMBAIOLLETO MOMEH-
Ta M OT BHELUHEN HArpy3Kkn, AENCTBYIOLWEN B CTaAUK uerTOBneHuﬂ (co6cTBEHHAn Macca anemeH-
Ta), A0 UEHTPA TSHKECTU CEYEHUSI HEHaNPAraeMon apMaTypbl PACcTAHYTOW UMW HaUMEHEE CXaTO
(NPY NONHOCTLIO CXXATOM CEHEHMN ANEMEHTA) OT ITUX YCUIUIA (CM. PUCYHOK 9.1), onpeaensieMoe no

dopmyne
M
= —_ + —
€, e0p+0,5h a_N , (9.19)
p
€pp — PACCTOAHNE OT TOUKMU NPUNOXEHUS CUTbI Np 00 LIeHTpa TSHDKECTU CeYEHUs1 ANEMEHTA;

R, — pacueTtHoe conpoTusnenne GeToHa CxarTnio, IPUHUMAEMOE MO FIMHENHON UHTEPNONALNK (CM. Ta6-
nuuy 6.8) kak anA knacca 6eToHa N0 NPOYHOCTM HA CXATue, YNCNEHHO PaBHOroO NepeaaTovHONn
NPOYHOCTU BETOHA Rb ;

R, — pacyeTHoe conpomsnenue HeHanparaemon apMaTypbl CxaTuio, NPUHUMaeMoe B CTaaun npeasa-
putenbHoro obxarusa He 6onee 330 MMa;
A; — nnowaab CeveHNs HeHanpsAraemoi apMmarypbl, pacrnonoXeHHon B Hanbonee cxaroi 30He ceve-

HUA aNeMeHTa.
BbICOTY CKaTol 30HbI 6ETOHA ONpeAensIoT B 3aBUCUMOCTH OT BeNMUUHbLI £, onpeaensemon no hopmy-

ne (8.1) ¢ noACTaHOBKOW B HEE 3HAYEHUA €

el = E—s rae Ry — pac4eTHOe COMpOTMBIIEHUE PaCcTAHYTON HeHa-

npsiraemoin apmatypsl Ag, n g, ¢ = 0,003: ©
aynpu & = hi < &g (cM. pucyHok 9.1) no chopmyne
o
N +RA -R_.-A.
x=—1£ =° = ° (9.20)
R, b

6) npu & = hi > &g Mo chopmyne
0

N, +RA - I+ -Ry, ‘Al
1-Ep
2R A,

R, b+—S
hy (14 &)

X =

(9.21)

Rp

N ——— RscAs
P — RpAp /4?;; x
- //

g —=RA 132/
Ay

b

I

\

PucyHok 9.1 — Cxema ycunuit 1 antopa HanpsKeHWid B ce4eHnn, HopManbHOM K NPOAONEHOR och n3rnbaeMoro
npefBapuUTENbLHO HaNPsPKEHHOro aneMeHTa Npu ero pacyeTe No NPOYHOCTU B CTaAMK oBXaTua

9.2.12 PacyeT no npo4HOCTMN SrIEMEHTOB TAaBPOBOIO U BYTABPOBOr0 CEYEHU B CTaauu npeasapuTenb-
HOro o6kaTusa NPou3BOAAT B 3aBUCUMOCTM OT NOSOXKEHMSA rPAHULbI CKATOW 30HbI:
a) ecrnu rpaHunua cXxatomn 30Hbl NPOXOAUT B MONKe (CM. PUCYHOK 8.2, &), T. €. cobniogaeTcs ycnosue

SRy -bf hi —RA +R A (9.22)

sc’ s’

pacyeT Npon3BOAAT KaK AN NPAMOYTONbHOr0 CEHEHUs LULMPUHOW by cormacHo 9.2.11;
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0) ecnu rpaHuua cxaTtoin 30Hbl NPOXoauUT B pedpe (CM. pUCYyHOK 8.2, 6), T. €. ycrosue (9.22) He cobnio-
Jaercs, pacyeT NPpoM3BOAAT U3 YCIOBUA
N, -e, = Ry -b-x(hy —0,5X) + Ry (b — b)- h (hy = 0,5h) + Ry, Al (hy - &), (9.23)

SC° S

M

roe ep =e0p+zsiN—; €y, — CM. 9.2.11;
P

P
Z, — paccTOsiHUE OT LEHTPA THKECTU CEYEHUS SMEMEHTa A0 PaCTAHYTOl (HauMeHee CxxaTomn) HeHanps-
raemou apMartypel.
BbicOTy CXaToi 30HbI ONpeaenstoT no hopMmynam:
X
a) npu &= ™ <Er (Er—om. 9.2.11)
0

e Np +RA, R AS — R, (bf —b)ht : 9.24)
R, b
X
6) npu E=—>&,
hO
T+ / / /
N, +RA, - E R AL - R, (b - b)hf
— R
X = S (9.25)
Rb p4—S S
h0(1 _‘}-EuR)

PacyeT no NnpoOYHOCTU HOPMaSIbHbLIX CEYEHUI HA OCHOBE HEeNMMHEeWHOM e PoOpMaLMOHHOW Moaenu

9.2.13 lMpu pacyeTe NO NPOYHOCTU HA OCHOBE HENMMHEWHON AePOPMAaLMOHHON MOAENU ycunua u ae-
dopmaLum B CE4EHUU, HOPMAarnbHOM K MPOAOSNbLHON OCU BMEMEHTa, ONpPeaensioT C NPUMEHEHUEM MONOXe-
Hui 8.1.20—8.1.22.

9.2.14 TMpu pacyeTe HOpManbHbIX CEYEHUI MO NPOYHOCTM (CM. PUCYHOK 9.2) B oOLwem cnydae npu-
MEHAIOT:

- ypaBHEHUSI PaBHOBECUA BHELLUHUX CUI U BHYTPEHHUX YCUITMIA B HOPMANbHOM CEYEHUN dneMeHTa:

M, = Z"bi Api Lpxi t chj Ay Lot Eﬁsi A Loy (9.26)
i J i
M, = Zobi Api Ly + zcsj A Zgyi + ZGsi A Zgyis (9.27)
i / i
N :Zcbi - Ap +Z°sj A +chi Ay (9.28)
i j i

- ypaBHeHus, onpeaensioLime pacnpeaeneHme gedopManmin ot 4eNCTBUS BHELLHEN Harpy3ku no ceve-
HUIO aNeMeHTa:

1 1
€ = £ +r— Zysi +r—-Zby,, (9.29)
X y
€y =¢ +iZ +iZ ; (9.30)
si — %0 r SXf r syj’ .
x y
1 1 .
€sj = €0+ — Loy +_'Zsyi’ (9.31)
r r
x y
- 3aBUCUMOCTHU, CBA3bIBAKOLLME HANPSKEHUSA U OTHOCUTENbHbIE Aedhopmanun 6eToHa U apMaTypbl:
- beToHa
Opi = Ep - Vpi - &pis (9.32)
- HeHanparaemon apMmartypbl
c.=E_.-v_.-e_. (9.33)

S/ AR AR
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- Hanpsiraemow apMaTtypsl
Og = Egi - Vsi(eg + Espi ). (9.34)

V )?siAsi

PucyHok 9.2 — PacueTHaa cxema HopMarnbHOro cedeHus NpeaBapuTeNisHO HanpsKeHHoro
Xene3obeToOHHOro anemMeHTa

B ypaBHeHusx (9.26)—(9.34):
Agph Zsyis Zsy,, Gy — MNoWaas, KOOPANHATbLI LIEHTPA THKECTHU /-f0 CTEPXKHS HANpAraemon apMartypbl u
HanpskeHue B HeM,

g5 — OTHOCMTEMNbHAasA AehOpMaLKs i-ro CTEPXKHSA HanpsiraeMon apMaTypbl OT eiiCTBUSI BHELUHEN Ha-
rpy3Kku;
Espi — OTHOCUTENbHASA aedopMauus npeaBapuTENbHOrO HanpskeHUs apMmartypbl, onpeaensiemas ¢

YYETOM NoTepb NPeABapUTENbHOMO HaNPSHKEHUs, COOTBETCTBYIOLLMX pacCMarpuBaemMon pac-
YETHOW cTaauu;

E — MoAymb yNpyrocTy /-ro CTEPXHA HaNPAraemoii apMaTypbl;
vy — KOSPDULMEHT yNpyrocTy i-ro CTEPXHS HEHaNPAraemoi apmMaTypbl, 0CTarbHbIE NapameTpsl —
cMm. 8.1.23.

3HaveHna Ko3PULIMEHTOB vy; U Vgj ONPEAENAIOT MO yKasaHuAM 8.1.23, a 3HaueHunsa koadPPULNEHTOB
Vi — No chopmyrne

v.o—— Osi (9.35)

Si
Esi '(esi +8spi)

9.2.15 PacyeT HopMarbHbIX CEYeHUI XKeNe300ETOHHbIX 3MEMEHTOB MO NPOYHOCTW NPOU3BOAAT U3 YCIO-
BWI, NpuBEAEHHbIX B 8.1.24.

9.3 PacueTt npeaBapuTeribHO HanpsiXKeHHbIX NIEMEHTOB XKere300eTOHHbIX KOHCTPYKLUNA
no npeaenbHbIM COCTOSHUAM BTOPOW rpynnbl

OOLWwKre NonoxeHus

9.3.1 PacueTbl N0 npeaenbHbiM COCTOAHUAM BTOPOI rPYNNbI BKITIOYAIOT:

- pac4eT no 06pa3oBaHMIO TPELLMH;

- pacyeT No PacKpbITUIO TPELLWH;

- pacueT no aechopmauunam.

9.3.2 Pacuder no o6pa3oBaHuMIiO TPELUH NPOM3BOAAT, KOrga HeobxoauMo 00ecneunTb OTCYTCTBUE Tpe-
LLWH, a TAKXKe KaK BCNOMOraTesbHbIi NpU pacyeTe no packpbITUIO TPELLUMH 1 No Aedopmaumsam.

Tpe6oBaHUs NO OTCYTCTBUIO TPELLMH NPEABABANAIOT K NPeABAPUTENBHO HANPSXKEHHBIM KOHCTPYKLUAM, Y
KOTOPbIX NPU NOMHOCTLIO PACTAHYTOM Ce4eHun AomkHa ObiTb 06ecnevyeHa HENPOHMLLAEMOCTb (HAXOASLLMXCA
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noa AaBneHUeM XMAKOCTU UNK ra3oB, UCMLITLIBAIOWMX BO3AENCTBME pagnaummn 1 T. n.), K YHUKanbHbIM KOH-
CTPYKUMSIM, @ TaKKe K KOHCTPYKLMSIM NPU BO3AENCTBUM CUNbHO arpeCCMBHON Cpeabl.

9.3.3 lMNpu pacyete No 00pa3oBaHUIO TPELWUH B LIENAX UX HEQONYLWEHNA KOIPMPUUMEHT HAAEXHOCTH
Mo Harpyske NPUHUMAIOT v;> 1,0 (kak Npu pacuyeTte no NpoYHOCTH). MNpu pacyeTe No PackpbITUIO TPELLUMH U N0
Aedopmauusm (BKNoYasi BCNOMOraTenbHblil pacHer no o6pa3oBaHuIo TPELLUH) NPUHUMAIOT KO3dUUUEHT
HafeXHOCTN no Harpyske v,= 1,0.

9.3.4 Pacuer u3srnbaeMbix npeaBapuTEnbHO HaNPSHXKEHHbIX ANEMEHTOB NO NpeaesibHbIM COCTOAHUAM
BTOPOM rpynnbl NPOU3BOAAT KAk NPU BHELIEHTPEHHOM CXXaTUKM Ha COBMECTHOE AENCTBUE YCUNUN OT BHELUHEW
Harpy3ku: usrubaioero MomeHTa M v npoaonbHON Cusbl Np, paBHO¥ YCUNNIO NpeaBapUTENBHOTO oGxatus P.

PacyeT npeaBapuTeNnbHO HaNpPsHKEHHbIX Xerne306eTOHHbIX 35IeEMeHTOB No 06pa3oBaHuUIoO U pac-
KPbITUIO TPELUH

9.3.5 Pacuer npeaBaputenbHO HanpsbKeHHbIX U3rMbaembiX aNIEMEHTOB NO PACKPbLITUIO TPELLMH NPOU3-
BOAAT COrMacHo o6Lmm nonoxeHusam nogpasaena 8.2 n 9.3.6—9.3.10.

OnpepgerieHue MOMEHTa 06pa3oBaHUA TPELMH, HOPMAJIbHbIX K MPOAOSIbHON OCU 3NeMeHTa
9.3.6 M3armGaloumin MOMEHT M. npn oGpasoBaHuu TpewmH B obuiem cnyyae onpeaenserca no ae-
¢popmanmoHHomn moaenu cornacHo 9.3.10. lonyckaercs Ans NPOCTbIX ce4eHuit (NPAMOYronbHOro U TaBPOBOTO
cevyeHur C apMarypon, pacrnonoXXeHHON Yy BEPXHEN U HWKHEN rPaHei CeYeHus, C NOSMKOW B CXKaTON 30HE) onpe-
AenaTb MOMEHT TpeLmHoobpa3oBaHua cornacHo 9.3.7.

9.3.7 OnpeaeneHne MOMeHTa 00pa3oBaHMA TPELUMH NPOM3BOAAT C YYETOM Heynpyrux aedpopmaumi
pactsaHyToro 6eToHa cornacHo 9.3.8.

Honyckaercs MmoMeHT 00pasoBaHusa TpeLuH onpeaensaTb 6e3 yuera Heynpyrux gecdopmauun pacTaHy-
Toro 6eToHa, npuHumas B opmyne (9.36) Wp, = W, Ecnn npun atom ycnosus (8.118) u (8.139) He yaosnert-
BOPAIOTCA, TO MOMEHT 00pa3oBaHus TPELLMH CReAyeT onpefenaTb C YYETOM Heynpyrux aedopmanui pac-
TAHYTOro 6eToHa.

9.3.8 MomeHT 00pa3oBaHus TPELUMH NPEeABAPUTENBHO HAMPSPKEHHBIX M3rMbaeMbiX 3MEMEHTOB C y4e-
TOM Heynpyrux gecopmauuin pactaHytoro 6eToHa onpeaensior no popmyne

Mere = Rt ser -Wp, P ey, (9.36)

rae Wp, — MOMEHT CONPOTUBNEHUA NPUBEAEHHOTO CEYEHUA ANA KPANHEro pacTAHYTOro BOMOKHA C yue-
ToM 8.2.10;
= €qp, + I — PAacCTOsHNE OT TOUKN NPUNOXKEHUA YCUNNS NPeABaPUTENBHOTO obxartus P 1o agpoBOW TOUKHM,
Haubornee yaaneHHon OT pacTAHYTON 30HbI, TPELWMHOOOPa3oBaHue KOTOPOI NPOBEPAETCS;
8pp — TOKe [0 LIEHTPa TSKECTU NPUBEAEHHOTO CeqeHUs; )
r — paccTosHue OT LUEHTPa TAXKECTU NPUBEAEHHOTO CeYEHUA A0 AAPOBOI TOUKU

egp

w
r=—rd 9.37)
Ared
B chopmyne (9.36) 3HaK «nAOC» NPUHUMAIOT, KOraa HanpasneHus BpaweHnss MOMEHTOB P - €qp W BHELL-

Hero usrnGatoLuero MomeHTa M NPOTUBONONOXHLI; KMMHYC» — KOTAa HanpaBneHus COBNaAalor.

3HaueHns W, n A, ONPEAENSIOT COTNAacHo ykasaHuam 8.2.

Ons npsiMOYroNbHBIX CEYEHUN U TaBPOBbIX CEYEHUIA C NOSKOW, pACMONOXXEHHOW B CXKATOW 30HE, 3HaYe-
Hue W, npu 4€ACTBUM MOMEHTA B NAIOCKOCTU OCU CUMMETPUN AONYCKAETCS ONPeAensThL no cpopmyne (8.122).

9.3.9 Younue N, npu 06pasosaHnn TPELUMH B LIEHTPAMNbHO-PACTAHYTLIX 3NEMEHTaxX OnpeaensioT no
dopmyne (8.127).

9.3.10 OnpeaeneHne MoMmeHTa 06pa3oBaHUst TPELMH HA OCHOBE HENUHENHON AeOpPMALMOHHOI MO-
JEnn Npon3BoasT cornacHo 6.1.24, 9.2.13—9.2.15, Ho ¢ yueTom paboTbl 6eToHaA B paCTAHYTOW 30HE HOPMarnb-
HOro cevyeHun, onpeaenseMon anarpammon COCTOSIHUS pacTsiHyToro 6etoHa cornacHo 6.1.22. PacuetHble
XapaKkTepucTUKU MaTrepuanoB NPUHUMAIOT ANS NpeaenbHbIX COCTOSIHUIA BTOPON Ipynbl.

3HaueHue M, . onpejensioT U3 peLleHus CUICTeMbl ypaBHEHWA, NPeACTaBneHHbIX B 9.2.13—9.2.15, npu-
HUMasA OTHOCUTENbHYIO AedopMaumnio 6eToHa €ptmax Y PACTSHYTOI FPaHN 3NEMEHTa OT AeHCTBUSA BHELUHEH
Harpy3ku, paBHOW NpeAernbHOMY 3HA4YEeHUI0 OTHOCUTENbHOM Aedopmauumu OETOHA NpU PacCTHKEHUU Ept ult
onpeaensemMoMy COrnacHo ykasanuam 8.1.30.
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PacueT WHpPKHBbI PpaCKPbITUA TPELUH, HOPMaribHbIX K NPOOOSIbHON OCU 3rneMeHTa

9.3.11 LUnMpuHy packpbITUa HOpMarnbHbIX TPELMH onpeaensioT no dopmyne (8.128), B koTOpoit 3Ha-
YeHMe HanpPsHXEHUN G B PACTAHYTON apmarype n3rnbaembix NPeaABapUTENBHO HANPSHKEHHbLIX 3MEMEHTOB OT
BHELLHEN Harpy3ku onpeaenstoT no dopmyne

M,(hy-y,) N
_ p\0 c P
o = {I——— Oy, (9.38)
red red
rae log Areqr Yo — MOMEHT UHEpPLMK, NrloLaab NPUBEAEHHOTO NONEPEYHOro CEYeHUs aemMeHTa 1 paccro-

siHMEe OT Haubonee CXKaToro BOMIOKHA A0 LIEHTPA TAXECTU NPUBEAEHHOTO CEYEHUS, Onpe-
JAensieMble C y4eTOM MNIOLAaaU CeYeHUs TONbKO CXKaTol 30HbI 6eTOoHa, nnoLlagen ceve-
HWA PaCTAHYTON M CXaToN apMaTypbl cornacHo 8.2.27, npuHuMasn B COOTBETCTBYHOLLIMX
opmynax sHaueHusa Ko3phULMeHTa NPUBEAEHNA apMaTypPbl K BETOHY Cigy = Ogq:
N, — BHEeLUHsisl NpoJoNnbHas cuna, paBHasi yCUnuio npeasapuTenbHoro otxartus (cm. 9.3.4);
M, — n3rnbatoLnini MOMEHT OT BHELUHEN Harpysku U yCuIua npeaBapuTensHoro obxartms,
onpeaenseMslii no hopmyne

M, =M:N, e, (9.39)

rA€ €pp, — PACCTOAHWE OT TOYKM MPUNOXKEHMA BHELUHEW NPOAOSbHOW CUIbI Np [0 LEHTpa THKECTU npuee-
ZLEHHOTO CEeYEeHMUS.
3Hak «MuHyC» B chopmyne (9.39) npuHMMaLOT, KOoraa HanpasneHus BpaLleHuit MOMEHTOB M 1 Np - €qp HE
COBNAZaloT, 1 «NICY — KOrga coBnajator.
JlonyckaeTtcst HanpPsHKEHNe o onpeaensTb no opmyne

_M-N,(z-e)

c
s ,
z-A

(9.40)

rae Z — paccTosiHWe OT LIEHTpA TSHKECTM apMartypbl, pacrnonoXXeHHOW B PACTSIHYTON 30HE CeYeHus, A0 TOY-
KU NPUNOXEHUS PABHOAENCTBYIOLLEN YCUSNIA B CKATOW 30HE SNEMEHTa;
8sp — PACCTOSIHNE OT LIEHTPA TKECTH TOW K& apMaTypbl 4O TOYKU NPUNOXKEHUA BHELLHENW NPOAOSLHON
cunel N,.
[ns aneMeHTOB NPsIMOYIOfIbHOTO NONEPEYHOTO CEYEHUA NpU OTCYTCTBUM (MNnn Ge3 yyeTa) COxaTon apMa-
TYpbl 3Ha4YEHUE Z onpeaensioT no opmyne

X
z=hy-L, 9.41)
3
re X, — BbICOTA CXATO# 30HbI, ONpeaensiemas cornacHo 8.2.28 ¢ y4eTom AeNCTBUA BHELUHEN NPOAOIbHON

cunebl N,

Onsa 3nemeHT%B NPsSAMOYFOMbHOTO, TABPOBOTO (C NONKOIW B CXATOW 30HE) N ABYTAaBPOBOrO NOMNEPEYHOro
CEeYeHus AOMyCKaeTca 3HaYeHUe Z NPUHUMaTh PaBHbIM 0,7h;.

Hanpspkenusi 6, onpeaensieMble no popmynam (9.38), (9.40), He AOMKHBI NPeBbLILATD (R oo — csp).

PacuyeT npeaBapuTesIbHO HanNpPsXeHHbIX Xene300eTOHHbIX NIeMeHTOB no Aedopmauuam

9.3.12 Pacuyer npeaBapuTenbHO HanpshKeHHbIX ANEeMEeHTOB No AedopMauusM NPOU3BOAAT COrMacHo
ykasaHnusam 8.2.19—8.2.32 u c yuetom 9.3.13—9.3.15.

9.3.13 MonHyi0 KPUBU3HY U3rMbaembix NPEABaPUTENbHO HANPSXKEHHbLIX ANEMEHTOB ANA BbIMUCNEHUS UX
nporuboB onpeaensiot no 8.2.24, npu 3TOM 3Ha4YeHUA KPUBU3H (%) , G) n (;) B dhopmynax (8.140),

1 2 3

(8.141) onpeaensiot no 9.3.14 ¢ yyeToM ycunus npeaBapuTenbLHOro obxartus.

Honyckaerca npu onpeaeneHuy KPUBU3HbLI YYUTLIBATL BAUSHWUE AedopMauuin ycaaku u nonsy4vectu be-

TOHA B CTaAUM NPEABAPUTENILHOIO 00XaTus.
1 o
9.3.14 KpuBu3Hy u3rnbaembix npeaBapUTENbHO HaNPSXXEHHbIX ANEMEHTOB — OT AeWCTBUA COOTBET-
r
CTBYIOLLIMX HArpy3oK onpeaensaior no opmyne
M- Np “€op

]
127 % 9.42
p 5 (9.42)
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rae M — wnarubatowmii MOMEHT OT BHELUHEN HarpysKu;
Np W g, — MPOAOMNLHASA CUNa, PaBHAA YCUNNIO NPeABapUTENBHOTO obaTus, U ee 3KCLIEHTPUCUTET OTHOCU-
TENbHO LEeHTpa TSXKeCTU NPUBEAEHHOTO NONEPEYHOr0 CEYEHUSI ANEMEHTA;
D — wn3rmbHas xeCTkoCTb MPUBEAEHHOTO NONEPEYHOrO CeYEHUA ANeMEHTa, onpeaensiemas no 8.2 kak
ANsi BHELEHTPEHHO CXaToro ycunuem npeaBapuTenbHOro ooxxaTusi aneMeHTa ¢ y4eToM naruba-
IOLLIEro MOMEHTA OT BHELUHEN Harpy3ku (CM. pUCYHOK 9.3).

r
Ass1
€ Sp = €Ep,red

?u_[_/ Np £

» = of
GS SSES

/
N\

]
/
II
t Eam —_—

.

AsOlsp /
a 6

1 — ypoBeHb LigHTpa TAXECTU NpUBeeHHOTo Ge3 yyeTa pacTAHYTON 30Hb! GeTOHa NONEpPeYHOro ceYeHUs

PuncyHok 9.3 — MpuBeaeHHoe nonepeyHoe cedeHmne (a) U cxeMa HanpsxXeHHO-AePOpPMUPOBAHHOIO COCTOAHUA
u3rnbaemoro npegBapuTenbHO HaNpsPKEHHOTo aneMeHTa ¢ TpewuHamu (6) Npu ero pacyeTe No AecdopMaumam

9.3.15 KpueusHy usrubaembix npeaBapuTenbHO HANPSDKEHHbIX AMEMEHTOB AONYCKAETCs onpeaensitb
no coopmyne

1 M-N_-z
—-= p_P s (9.43)
r Es,red ‘As ‘Z(hO - XN)

rae z, — paccrosiHue OT TOYKU NPUNOXEeHUAa ycunua npeaBaputernbHOro obxartus A0 TOYKM NPUNOXEeHUA

PaBHOAEICTBYIOLLEN YCUINIA B CKATON 30HE;
Z — pacCTOsiHWE OT LIEHTPA TAXECTU PacTAHYTOW apMaTypbl 10 TOYKM NPUNOXEHUA PaBHOAENCTBYIO-
e yCUnui B CXKaTon 30He;
Xpy — BbICOTA CXATON 30HLI C Y4ETOM BAUAHUA NPEABAPUTENLHOTO oGXaTuns.
BbICOTY CKaToii 30HbI ONpeAensioT Kak Ans urmbaemMblx aNeMeHToB 6e3 NpegHanpsKeHUsi CornacHo

8.2.28 C yMHOXXEHMEM 3HAYEHUA [ HA 1+M—"-z .

P
3HaueHs Z, M z AONYCKAETCA ONPEAENsiTb, NPUHNMAs PACCTOSHUE OT TOUKM NPUNOKEHNUS PaBHOAEH-

CTBYIOLLIEN YCUIMIA B ©KATON 30HE 10 Haubonee cXaToro BOMoKHa ceveHus pasHbIM 0,3h;.

OnpegeneHue KPMBU3HbI NpeABapUTESiIbHO HanpsAXeHHbIX 35IEMEHTOB Ha OCHOBE HENUHEMHOMN
aedopMaLMoOHHON Moaenu

9.3.16 lMonHyo KpMBU3HY M3rMGaeMbIX NPeaBapUTENBHO HANPSHKEHHBLIX SNEMEHTOB Ha yvacTkax 6e3
TPELUMH B pacTSHYTOM 30HE ceveHus onpeaensatot no dopmyne (8.140), a Ha yyacTkax C TpewuHamu B pac-

TAHYTOW 30HE ceyeHuss — no popmyne (8.141).

3HaueHus KpUBU3H, BXOAALWMX B hopmynbl (8.140) u (8.141), onpeaensioT n3 peLueHns cCucCTembl ypas-
HeHwuit (9.26)—(9.34) ¢ yuetomM 9.2.13. MNpu 3TOM ANs ANEMEHTOB C HOPMAasbHLIMU TPELLMHAMKN B PACTAHYTON
30HE HanpsbKEHUE B HanpsiraéMou apmartype, nepecekaloLleii TPeLmHbl, ONpeaensioT Nno gopmMyne

E_.-¢_
O = (—S"V—S’+Es,- 'Sspi]' Vis (9.44)
si b
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a B HeHanpsraemom apmarype

E_ -
oy = = 9 (9.45)
Vsi
1
rae II/S;(/') = . , (9.46)
1+40,8- si(j).cre
Esi(j)
30€Chb  Egj(jcre — OTHOCHTENbHAA aedopmMauymna pacTaHyTON apMarypbl B CE4EHUN C TPELLMHOMN OT AENCTBUA
BHELUHEN Harpy3ku cpasy nocne 06pa3oBaHusi TPELLMH;
Esif) — omocmeanbEe Aedopmauun pacTaHyTONn apMmartypbl, Nepecekatowen TpewmHbl, B pac-
cmaTpuBaeMoi CTaauu;
€, — OTHOCUTENbHAA AedopMauna NPeaBapUTENBLHOTO HANPSXKEHNUA apMaTypsbl.

'S}

Mpu onge,ueneﬂuu KPUBM3HbI OT HENPOAOIMKUTESNLHOTO AEWCTBUS HArpy3Kn B pacyeTe NPUMEHSIIOT aua-
rpaMMbl KPAaTKOBPEMEHHOTO AehOPMUPOBAHNA CXATOTO W PacTsiHYTOro GETOHA, a NpW onpeaeneHnn KPUBM3-
Hbl OT NPOAOIDKUTENBHOTO AEMCTBUA HArPy3ku — AuarpaMmmbl ANUTENbLHOTO AedopMuposaHus 6eToHa ¢ pac-
YeTHLIMU XapaKTepPUCTMKAMN ANSA NPEAeNbHbIX COCTOSHWI BTOPOM rpynnbl.

10 KOHCTpYKTUBHbIE TpeGoBaHUA

10.1 OOwume NONOXeHUA

10.1.1 [nsa o6ecnevyeHnsa 6€30NacHOCTU M SKCNNyaTaLMOHHON NPUrOAHOCTU BETOHHBIX U XKENe300eToH-
HbIX KOHCTPYKLUI NOMUMO TpeBoBaHUI K pacyeTy cneayeT Takoke BbIMOMHATD KOHCTPYKTUBHBIE TPeGoBaHMA K
reoMeTpu4eCcKuM pasmepamM n apmMupoBaHuIo.

KoHCTpykTUBHbIE TpeboBaHUA yCTaHABAMBAIOT ANs CllyyaeB, Koraa:

- pac4yeTom He npeacrasnsaeTca BO3IMOXXHbIM 40CTAaTO4YHO TOYHO U ONpeaeneHHo NoJyIHOCTbIO rapaHTUpo-
BaTb COMPOTUBIIEHUE KOHCTPYKLIMKU BHELLUHUM Harpy3kam u BO3AENCTBUSAM;

- KOHCTPYKTWBHbIE TPeGOBaHNA ONPEAENAIOT rPaHNYHbIE YCIOBUS, B Npesienax KOTopbIX MOryT ObITb UC-
Nonb30BaHbl NPUHATLIE PACYETHBIE NONOXEHUS;

- KOHCTPYKTUBHble TpeboBaHusA o6ecnevmBatoT BbIMOTHEHNE TEXHONOTUN U3rOTOBAEHUA GETOHHDBIX U XKe-
ne306eTOHHbIX KOHCTPYKLIMIA.

10.2 TpeGoBaHUA K reOMETPUYECKUM pa3Mepam

10.2.1 FeomeTpudeckue pasmepbl GETOHHbIX U Xene306eTOHHbIX KOHCTPYKLMIA AOIKHbI ObITb HE MEHEE
BEnuuuH, 06ecnedmBaloLLuX:

- BO3MOXHOCTb pasMeLLEHUs apmaTypbl, aHKEPOBKU U COBMECTHON paboTkl ¢ GETOHOM C Y4EeTOM Noa-
pasgena 10.3;

- OrpaHu4eHue rubkoCTH CXAThIX ANEMEHTOB;

- TpebyemMble nokasarenu kayectea 6eToHa B KOHCTPyKuumn (MTOCT 13015).

10.2.2 Pa3smepbl CEYEHUI BHELIEHTPEHHO CXaTbIX 3MIEMEHTOB Ansi 06eCcnevYeHmns nx XKeCTkoCTu cneayer

/
MPUHUMATb TaKUMK, YTOBbI X TMBKOCTb 2 B MIOBOM HaNpaBreHNn He NPeBbILLana:
!
200 — ans »ene3o00eTOHHbIX 3NTIEMEHTOB;

120 — Ans KONOHH, ABNSAKOLLUUXCS SNEMEHTaMU 3JaHUN;

90 — anst 6ETOHHbIX ANIEMEHTOB.

10.2.3 B KOHCTPYKUMAX 34aHUIA U COOPYXKEHUI CrieayeT npeaycMaTpuBaTth X paspesky NOCTOSHHbIMU U1
BPEMEHHbLIMKU TeMNEPATYPHO-YCaA0UYHbIMU LIBAMM, PACCTOSAHUS MEXAY KOTOPbIMKU Ha3Ha4aloT B 3aBUCUMOCTHU
OT KNUMaTUYEeCKUX YCIOBUIN, KOHCTPYKTUBHBIX 0COBEHHOCTEN COOPYXEeHUsA, NOcreaoBaTenbHOCTU NPOU3BOA-
crea pabot u T. n.

Mpu HepaBHOMepHOI ocaake chyHAAMEHTOB CrieayeT npeaycMaTpuBaThb pasgerieHne KOHCTPYKUUiA oca-
AOYHbIMU LLUBAMWN.

10.3 TpeGoBaHUA K apPMUPOBAHUIO

3awuTHbIN cron 6eToHa

10.3.1 3awuTHbI croi 6eToHa AomKkeH obecnevnBaTh:

- COBMECTHyIO pabory apmarypsbi ¢ 6ETOHOM;

- aHKepoBKYy apMarypbl B 6€TOHE U BO3MOXHOCTb YCTPOWCTBA CTbIKOB apMaTypHbIX 9MEeMEHTOB;
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- COXPaHHOCTb apMaTtypbl OT BO3AEWCTBUI OKPY>XKatowen cpeabl (B TOM YUCNE arpeCCuBHbIX);

- OFHECTOMKOCTb KOHCTPYKLMN.

10.3.2 TonwuHy 3awuTHOrO cnos GeToHa cneayer NpMHUMAaThb, UCX0AA U3 TpeboBaHMI HACTOALLEro
noapasgena ¢ y4eToMm ponu apMartypbl B KOHCTPYKLMAX (paboyas unu KOHCTPYKTMBHASA), TMNA KOHCTPYKLMI
(KONOHHBI, NNUTLI, Banku, anemeHTbl (PYHAAMEHTOB, CTEHbLI U T. N.), AMAMETPA U BMAA apMaTypbl, a TaKke
Cn 28.13330.

MuHuManbHbie 3HAYEHUS TOMLMHBI cnos G6eToHa paboden apmatypbl (B TOM YuCne apMartypbl, pac-
MOMOXEHHOW Yy BHYTPEHHUX FPaHEN MOMbIX NEMEHTOB KOMbLIEBOro UM KOPOB4aToOro ceveHus) cneayert npu-
HMMaTb no Tabnuue 10.1.

[ns cOOPHBIX 9NEMEHTOB MUHUMArbHbIE 3HAYEHUA TOMLUMHLI 3aLWMTHOrO cnos 6etoHa paboyei apma-
TYpbl, yKa3aHHble B Tabnuue 10.1, yMeHbLUAoT Ha 5 MMm.

J[AnA KOHCTPYKTMBHOM apMaTypbl MUHUMarbHbIE 3HAYEHUA TONLLUMHbI 3aLUMTHOIO crnosi 6eToHa npuHUMa-
0T Ha 5 MM MEHbLLIE N0 CPaBHEHUIO C TpebyeMbiMu ana patoden apmartypbl.

Bo Bcex cnyyasx TOMLMHY 3aLUTHOTO cnosi 6eToHa cneayer Takke NPUHUMAaTb He MeHee AuameTpa
CTepXXHA apmaTypbl U He MeHee 10 MMm.

B 0HOCNOMHBLIX KOHCTPYKLMSIX U3 NETKOro U NOpU30oBaHHOTO GETOHOB knaccoB B7,5 n Hwke TonwuHa
3aLLMTHOrO Cros AOMKHA COCTaBMNATb He MeHee 20 MM, a ANA HaPYXHbIX CTEHOBLIX NaHene (6e3 akTypHoro
Cnosl) — He MeHee 25 MM. B 0AHOCNONHBIX KOHCTPYKLUMAX U3 A4EeUCTOro 6€TOHA TONLLMHA 3aLUUTHOTO CrOs BO
BCEX Cryvasx NPpUHMMAaETCs He MeHee 25 Mm.

Tabnuya 101

TonwyuHa 3awuTHOrO Criost

YcroBue aKCnyaTaunn KOHCTPYKLMIA 3aaHWi GeToHa, MM, He MeHee

B 3aKpbITbIX MOMELLEHNAX NMPU HOPMANBHON N NOHUXEHHON BNAXHOCTU 20
B 3aKpbITbIX MOMELLEHUSX MpU MOBbLILEHHOW BNAXHOCTH (NPU OTCYTCTBUN JONONHUTENb- 25
HbIX 3aLUTHBIX MEPOMNPUNATHIA)

Ha oTkpbITOM BO3fyXxe (Npu OTCYTCTBMU AONONHUTENBHBIX 3ALYMTHEIX MEPONPUATUIA) 30
B rpyHTe (Npu oTCyTCTBUM [ONONMHUTENBHBIX 3aLYUTHLIX MEPONPUATUIA), B pyHAaMeHTax 40

NPV Hanu4nMn 6ETOHHO| NOAFOTOBKU

B sawutHOM croe 6eToHa TonwmHou 6onee 50 Mm M3rnbaemblx, pacTAHYTbIX U BHELIEHTPEHHO CXAaTbIX
aneMeHToB (npu cooTHoweHun M/N > 0,3h OT NOCTOSIHHLIX U ANUTENBHBLIX HArpy3okK), kpome hyHAaMEHTOB
cneayeT yCTaHaBnMBaTb KOHCTPYKTUBHYIO apMaTypy B BUAE CETOK C NMNOLWAAbI0 CeYEHUS NPOAOSIbHON apma-
Typbl He MeHee 0,05A, npu STOM Luar NoNepe4Hon apMaTypbl 1O/DKeH ObiTh He Gonee HaumeHbLLIEro pasmepa
nonepevyHoro ce4yeHunsa anemeHTa.

10.3.3 TonwwHa 3almTHOrO cNos 6ETOHA Y KOHLUOB NPeABaAPUTENLHO HANPSHKEHHbIX 3NEMEHTOB HA ANU-
He 30Hbl Nepeaadu HanpsbkeHun (cM. 9.1.12) aomkHa CoCTaBnATb He MeHee 3d u He meHee 40 mm — Ana
CTEP>KHEBOW apMaTypbl, U He MeHee 20 MM — ANA apMaTypPHbIX KaHaTOB.

[onyckaetcsa 3awmTHbIN cnoi 6eToHa cevyeHus y ONopbl Ans Hanpsaraemon apMaTtypbl C aHkepamu u
6e3 HUX NPUHUMATb TaKUM e, KaK ANA CeYEHUN B NponeTe Ansi NpeaBapuTeNbHO HaNPSHKEHHbIX 91EMEHTOB
C COCpeAOoTOYEeHHON nepeaayYen OonopHbIX YCUNWIA NPU HaNU4MKU CTarnbHOW ONOPHOW AETanu U KOCBEHHOW ap-
MaTypbl (CBapHbIX NONEPEYHbIX CETOK MW 0XBaTbIBAOLUMX NPOAOSLHYIO apMaTypy XOMYTOB), YCTAHOBIEHHbIX
cornacHo 10.3.20.

10.3.4 B anemeHTax C HanpAraeMon NpPoaonbHOW apMaTypon, HararuBaeMon Ha 6eToH u pacnonara-
eMON B KaHanax, pacCTosiHue OT MOBEPXHOCTU JNEeMEHTa A0 MOBEPXHOCTU KaHana cneayer nNpUHUMAaTh He
MeHee 40 MM 1 HE MEHee LLUMPUHBI (AnaMeTpa) kaHana, a A0 60KOBbIX rpaHel — He MEHee NOJIOBUHbI BbICOTbI
(avwametpa) kaHana. Npu pacnonoXeHun HaNPAraemon apMaTypbl B Na3ax UM CHapYXu cedeHust areMeHTa
TOMNLUMHY 3aLUMTHOrO cnos 6eToHa, o6pasyemMoro nocneayowmumM TOPKPETUPOBAHUEM WU UHBIM CMOCOGOM,
cneayeT NpuMHUMaTb He MeHee 20 MMm.

MuHUManbHbIe pacCTOAHUA MeXAay CTEePXKHAMKN apMaTypbl

10.3.5 MuHumanbHble paCCTOAHMA B CBETY MeXAY CTEPKHAMM apMaTypbl CneayeTt NPMHUMAaTh TakKUMK,
4yT0ObLI 06ecne4yuTs COBMECTHYIO paboTy apmaTtypbl ¢ GETOHOM U KQY€CTBEHHOE U3rOTOBIEHNE KOHCTPYKLUWNA,
CBA3aHHOE C YKMaAKOW U yMIOoTHeHueMm 6eTOHHOW CMeCcU, HO He MeHee HaubonbLUero AuaMeTpa CTepXHS, a
TaKKe HE MeHee:
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25 MM — NpU rOpU30OHTaNBHOM WUIN HAKITOHHOM MOMNOXEHUU CTEPXKHEN NPK BETOHMPOBAHUU — ATIA HUX-
Hel apMaTypbl, pacnonoXXeHHON B OAUH UNu ABa psaaa;

30 MM — TO XXe A4nA BEepXHEen apMartypsl;

50 MM — TO ke Mpu PacnonoKeHUn HWKHEN apMaTypbl bonee yem B ABa psaa (KpOMe CTEPKHEN ABYX
HUXXHUX PAZOB), a TaKXKe NPU BEPTUKANbHOM MONOXEHUN CTEPXKHEN Npu BETOHUPOBaHUM.

Mpu cTECHEHHbIX YCNOBUAX AOMYCKAETCA pacnonararb CTEMKHM rpynnamu — nydkamm (6e3 3asopa Mex-
A4y HUMK). Npn 9TOM PacCTOAHUA B CBETY MEXAY NyYKaMM OIHKHBI ObITb TAKXKE HE MEHEE NPUBEAEHHOTO gua-
MeTpa CTEepPXHSA, 3KBMBASNEHTHOrNO MO MNMNOWaAM CeYeHWs Myyka apmartypbl, MPUHUMAEMOro paBHbIM

n
ds,red = Edg rae dy; — AUaMETP OAHOTO CTEPXKHA B MyYKe, NN — YUCIIO CTEPXKHEN B Ny4YKe.
I

MpogonbHoe apMupoBaHue

10.3.6 B >xene306eTOHHbIX dneMeHTax nNnoLaab cevyeHust NPOAONbLHON PaCTAHYTONW apMaTypbl, a TaKkke
CXKaTon, ecnu oHa TpebyeTcs nNo pacyeTy, % OT nnowlaamn ceyeHuss 6eToHa, paBHON NPOU3BEAEHUIO LUMPUHBI
NPAMOYrONbHOIO CEYEHUSA UMK LUMPUHBI PeOpa TaBpPOBOro (ABYTABPOBOr0) CEYEHUS HA pabouyio BbICOTY ceve-

S

HUA, = -100% cneayeT NpMHUMATb HE MEHEE:

"o
0,1 % — B M3rnbaemblix, BHELIEHTPEHHO PACTAHYTbIX 3NIEMEHTAX U BHELIEHTPEHHO CXKAaTbIX AnNeMeHTax

J/ J/
npyu rubkocTn 2L < 17 (ANs NPSAMOYroMfbHbIX CEYeHMI % < 5);
i

0,25 % — BO BHELEHTPEHHO CXKaTbIX ANEeMeHTax Npu rmbkocTu l—‘_’ > 87 (ana NPAMOYrofibHbIX CEYEHUN

Iy . !

—= >25);

h

AN NPOMEXYTOUHbIX 3HAYEHNII TMOKOCTM SMEMEHTOB 3HAYEHUE L ONPEAENnsoT N0 UHTEPNONALMN.

B anemeHTax ¢ npoaonbHON apMaTtypoli, pacrnonoXXeHHOW PAaBHOMEPHO NO KOHTYPY CeYeHUs:, a Takke B
LeHTParnbHO-PaCTAHYTHIX ANEMEHTaX MUHUMANbHYIO NOLAAbL CeYEHUs BCEl NPOAONbLHOW apMaTypbl crneayer
NPUHUMaTL BABOE OOMbLUEN YKa3aHHbIX BbILLE 3HAYEHUA U OTHOCUTL €€ K MOSIHON NNoLyaamn ceveHusn 6eToHa.

3nemMeHTbl, He YAOBIIETBOPSAIOLLME NO 3HAYEHUIO MUHMMAnNbLHOTO NPOLIEHTa apMUPOBAHUSA BbiLLEeyKa3aH-
HOMY, Crie4yeT OTHOCUTb K BETOHHbIM.

10.3.7 B GETOHHbIX KOHCTPYKLMAX CReayeT npeaycMaTpuBaTe KOHCTPYKTMBHOE apMUPOBAHUE:

- B MecTax pe3Kkoro U3SMEHEHUSI Pa3MEPOB CEYEHUS ANEMEHTOB;

- B DETOHHBIX CTEHAX NOA W HaJ NpoemMamu;

- BO BHELEHTPEHHO CXaTbIX 3NEMeHTax, PpacCyMTbIBAEMbIX NO NPOYHOCTM Oe3 yyeTa paboThbl pacTsiHy-
TOro 6eToHa, y rpaHeil, rie BO3HUKAOT pacTArMBaloLLMe HaNpPsXXEHUS; NPU 3TOM KO3ahULUEHT apMUpoBa-
HUA wg NpuHUMaloT He meHee 0,025 %.

10.3.8 B >kene306eTOHHbIX NMMHENHbIX KOHCTPYKUMSX U NNUTaX HanbornbLUMe pacCTOAHMSA MEXAY OCAMU
CTepXXHEeW NPoAOoNbHOW apmarypsbl, obecneynsatoime achdeKTMBHOE BOBreYeHne B pabory 6eToHa, paBHO-
MEPHOE pacnpeAeneHne HanpsXkKeHun u aedopmaiuii, a TaKkke orpaHudeHne LIMPUHbL! PacKPbITUSA TPELUMH
MeXay CTePXXHAMU apmaTypbl, AOMKHbI ObITb HE Bonee:

- B XEne3o0eToHHbIX Gankax u nnuTax:

200 MM — NpU BLICOTE NONEPEYHOro ceveHust h < 150 mwm;

1,5h n 400 MM — npu BbICOTE NOMNEPEYHOro cevenmna h > 150 mm;

- B Xene3o06eTOHHbIX KOMOHHaX:

400 MM — B HanpaBneHumn, NEPNEHANKYNSAPHOM K MAOCKOCTH U3rmba;

500 MM — B HanpaBneHun NIocKoCcTH uarnba.

B >xene3obeTOHHbIX CTEHAX PAaCCTOAHUA MEXAY CTEPXHAMW BEPTUKanbHOW apmatypbl NPUHUMAIOT
He 6onee 2{ 1 400 MM (f — TONLLMHA CTEHbI), @ rOpPU3OHTanbLHON — He Bonee 400 MM.

10.3.9 B 6ankax u pebpax wmpuHoi donee 150 MM B NONEPEYHOM CEYEHUN AOMKHO ObITb HE MeHee
ABYX NMPOAOMbHBIX pabovmx pacTsaHyTbIX CTepkHE. Mpu wmpuHe aneMexnTa 150 MM U MeHee gonyckaeTcs
yCTaHaBnMBaTb B NONEPEYHOM CE4EHUN OAMH NPOLOSIbHbIN CTEPXEHb.

10.3.10 B 6ankax o onopbl cneayeT A0BOAUTL CTEPXHU NPOAONbHON paboyein apmaTypbl C NNoLaablo
cevyeHus He MmeHee 1/2 nnowagn cedeHusa CTEPXKHEN B NPONETE U HE MEHee ABYX CTEPKHEN.

B nnuTax Ao onopskl cnegyet AOBOAWUTL CTEPXHU NPOAOSbHOW paboyei apmatypbl Ha 1 M LUMPUHBI NNK-
Thl C NMOLWAALIO CEYEHUSA HE MeHee 1/3 nnoLwaan cevyeHus CTEPKHEN Ha 1 M LUMPKUHBI NAUTLI B NPONETE.
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MonepeuHoe apMupoBaHue

10.3.11 TMonepeuHyio apmaTypy creayeT ycTaHasnueaTb, UCXOAS M3 pacyeTa Ha BOCMPUATUE YCUNUIA,
a TaKke AN orpaHuYeHns pasBuTUS TPELLMH, yaepXXaHUA NPOoAOSbHbIX CTEMKHENW B MPOEKTHOM NOMOXEHUN U
3akpenneHus nx ot 6OKOBOro BbiNy4nBaHuUs B JIIOOOM HanpaBneHuw.

MonepeyHylo apMaTtypy yCTaHaBMUBAOT y BCEX MOBEPXHOCTEN KENe300ETOHHbIX 311eMEeHTOB, BOnu3un
KOTOPbIX yCTaHABNUBAETCA NpoAonbHAA apmarypa.

10.3.12 [uamerp nonepeyHol apMaTypbl (XOMYTOB) B BA3aHbIX KapKacax BHELEHTPEHHO CXaTbIX are-
MEHTOB NPUHUMALOT He MeHee 0,25 HaubonbLUEero AuaMeTpa NPoAoNnbLHONW apMaTypbl U HE MEHee 6 MM.

OunameTp nonepeyvHoi apmaTypbl B Bsi3aHbIX kapkacax uarnbaembix 951eMEHTOB NMPUHUMAIOT HE MeHee
6 MMm.

B cBapHbIx kapkacax AnameTp NonepevyHon apmarypbl NPUHUMAIOT HE MEHEE AnaMeTpa, yCTaHaBNuBa-
€MOro 13 yCrioBus CBapku ¢ HanbonbLUIMM AMamMeTpPoOM NPOAOSbLHON apMaTypbl.

10.3.13 B >xene306eTOHHbIX 9NeMeHTax, B KOTOPbIX NONEpeyHasn cumna no pac4eTy He MOXET ObITb BOC-
npuHsATa TONbkO OETOHOM, crieayeT npeaycMaTpuBaTh YCTAHOBKY MONEPEYHO apmaTyphbl € Wwarom He Gonee
0,5h, 1 He Gonee 300 MM.

B cnnowHbIX NnuTax, a Takke B YactopeBGpucTbiX NNMTax BbicoTol MeHee 300 mm 1 B 6ankax (pebpax)
BbICOTON MeHee 150 MM Ha yyacTkax afieMeHTa, rae nonepe4vHas cuna no pac4ety BOCNPUHUMAETCS TOSbKO
OEeTOHOM, MOMEepPeYHy0 apMaTypy MOXHO He yCTaHaBnuBaTh.

B 6ankax u pebpax BbicoTon 150 mm 1 Bonee, a Takke B 4acTopebpucTbiX nauTax soicoton 300 MM u
Oonee Ha yyacTkax anemMeHTa, rage nonepeyHas cuna no pacyety BOCNPUHUMAETCA TONbko 6eToHOM, cneayet
npeaycMaTpuBaTh YCTAHOBKY MOMNEPEYHOI apMaryphl € Wwarom He 6onee 0,750, u He 6onee 500 mm.

10.3.14 Bo BHELEHTPEHHO CXaTbiX JIMHENHBIX ANEMEHTaXx, a TaKke B U3rnbaembix anemeHTax npu Ha-
nMYnuu HeobXoaAMMON NO pPacyeTy CXaToi NPOAONbLHON apmaTypbl B LiENsAX NPeaoTBPaLLEHUs BbiNy4YMBaHUSA
NpoAONbHON apMaTyphbl criefyeT YCTaHaBNMBAaThL NONEPEYHYI0 apMaTypy ¢ warom He 6onee 15d u He Gonee
500 MM (d — anameTp CxaToi NPOAONbLHONW apMaTyphbl).

Ecnu copgepxaHue cxaton NpoaoNbHOW apMaTypbl, YCTaHaBNMBAEMOW Y OQHON U3 TpaHen aneMeHTa,
6onee 1,5 %, nonepe4Hylo apMaTypy crieyet yctaHaBnueaTb € Wwarom He 6onee 10d u He 6onee 300 mm.

10.3.15 KoHCTpyKUMA XOMYTOB (MONEPEYHbIX CTePXHE) BO BHELIEHTPEHHO CXKaTbIX NMMHEWHbIX 3NeMeH-
Tax gomkHa ObiTb TakoR, YTOObI NPOAONbHbLIE CTEPXHU (NO KpalHen Mepe uyepe3 OAWH) pacnonaranuch B
MecTax nepernbos, a nepermbbl — Ha paccTosHun He 6onee 400 MM NO LMPUHE rpaHu. Mpu WKpUHEe rpaHu
He 6onee 400 MM 1 He Gonee YeTbipex NPOAOSNbHbLIX CTEPXHSX Y 3TOM IrPaAHM AONYCKAETCS1 OXBAT BCEX Npo-
DONbHbIX CTEPXKHEN OAHUM XOMYTOM.

10.3.16 B anemeHTax, Ha KOTOpbIE AEWCTBYIOT KPYTALME MOMEHTLI, NoNepeyHasa apmarypa (XOMyTbl)
AorkHa 06pa3oBbIBaTh 3aMKHYTbIA KOHTYP.

10.3.17 lMonepeyHyio apmaTypy B NfMTax B 30He NPOAABMBAHUA B HANpaBneHUn, NepneHANKynsipHOM
K CTOPOHaM PacyHeTHOro KOHTYpa, yCTaHaBnMBAIOT C Wwarom He Gonee 1/3hy u He Gonee 300 mMmM. CTepxHu,

h h
Onuxaiime K KOHTYpPY rpy30BOM NAoLwaau, pacnonarar He 6nuxe ?0 U He panee ?0 OT 3TOro KoHTYypa. Mpu

3TOM LUMPUHA 30HbI MOCTAHOBKU MONEPEYHON apmatypbl (OT KOHTypa rpy30BON NNowWwaau) AOMmKHA ObiTb He
meHee 1,5h,. [lonyckaeTcs ysenuueHue wara nonepeqHon apmarypsl Ao 1/2hq. Mpu 3Tom cneayeT paccma-
TpuBaTk Haubonee HeBLIFOAHOE PacNONOXKEeHWEe NUPaMuAbl NPOAABIIMBAHUA U B pPacyeTe YUMTbLIBATb TOMbKO
apMaTypHbIe CTEPXKHU, NepecekaloLme nupamuay NpoaaBnUBaHUS.

PaccTtosiHua Mexay CTepXXHSIMU MONEePEYHOI apMaTypbl B HanpasneHuu, napannensHoM CTOPOHaM pac-
YETHOro KOHTYpa, NPUHUMalOT He 6onee 1/4 ANUHBLI COOTBETCTBYIOLLEN CTOPOHBLI PACHETHOIO KOHTYpA.

10.3.18 Pac4eTHyto nonepeyHyio apmatypy B BUAe CETOK KOCBEHHOTO apMUPOBaHKUSA NPU MECTHOM CXXaTumn
(cmsTUM) pacnonaraiot B npeaenax pacyeTHoN ninow@pan Ay, . (cm. 8.1.43). Mpn pacnonoxexuu rpy3oBoii nino-
Laamn y Kpas arnemMeHTa CeTkM KOCBEHHOTO apMUPOBAHKA pacnonaraiot no NNowWaan pasmepaMmu B KaxaoM Ha-
npasneHny He MEHEE CyMMbI IByX B3aUMHO NEpneHAUKYNAPHbLIX CTOPOH rPpy30BO nnowaamn (CM. pucyHok 8.9).

Mo rny6uHe ceTkn pacnonarator:

- B Npegenax yABOEHHOrO pazMepa rpy30BOi NoLaam — npu TONLWWHE aneMeHTa 6onee yiBOEHHOro
66nbLUero pasmepa rpy3oBoii nnowaau;

- B Npegenax TOMLMHbI ANeMeHTa — Npu TONLLMHE SNEMEHTa MeHee yABOEHHOro 66nbluero pasmepa
rpy30BOIi nnowiaau.

10.3.19 lMonepeyHasn apmatypa, NpeayCMOTPEHHas Ang BOCNPUATUA NONEPEYHbIX CUM U KPYTALWMUX MO-
MEHTOB, AOIDKHA UMETb HaJEXHYI0 aHKepPOBKY MO KOHLAM NyTeM NPWBaPKM UM OXBaTa NpoAONbLHON apmary-
pbl, 06ecnevnBaoLLyto paBHONPOYHOCTb COEANHEHWIA U NOMNEePEYHON apmaTypbl.
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10.3.20 Y KOHLOB npeaBapuTenbHO HANpPsHKEHHbIX AMEMEHTOB AOMMKHA ObITb YCTAHOBMEHA AOMNOSHM-
TenbHan nonepeyHas unuM KOCBEHHas apmarypa (CBapHble CETKM, OXBAaTbIBAIOLLME BCE NPOAOSIbHbIE CTEMKHU
apMaTtypbl, XOMyTbl U T. . ¢ warom 5—10 cM) Ha AnuHe yyacTka He meHee 0,6 AnuHbI 30HbLI Nepeaayn npea-
BaApPUTENLHOIO HaNPsHKEHUA lp, a B anemeHTax u3 nerkoro 6eroHa knaccos B7,5—B12,5 — c warom 5 ¢cm Ha
ANWHE y4acTKka He MeHee lp u He meHee 20 CM ANl ANEMEHTOB C apmaTypoi 6e3 aHkepoB, a NpU HaNU4YuK
AHKEepPHbIX YCTPONCTB — HA y4yacTke, paBHOM [BYM AJNIMHAM STUX YCTPOMCTB. YCTAHOBKA aHKEPOB Y KOHLOB
apmatypbl oba3aTennHa Ans apMarypbl, HaTArMBAaEMON Ha OETOH, a TaKkke AnS apMaTypbl, HAaTATMBAEMON Ha
ynopbl, NPU HEAOCTATOMHOM €€ cuenneHnn ¢ 6eTOHOM (rmaakoi NPOBONOKW, MHOTOMPSIAHBLIX KAHATOB), MpU
3TOM aHKepHbIE YCTPOWCTBA A0DKHLI 00ecneunBaTb HaeXHyI0 3a/1eNKy apmaTypbl B OETOHE Ha BCeX CTagusax
ee paboTbl.

Mpu npumeHeHUn B KayecTBe HanpsaraeMoun paboueinn apMaTypbl BbICOKONPOYHOW apMaTypHOW NPOBO-
JIOKU NEpUOAMYECKOro Npoduns, apMaTypHbIX KAHATOB OJHOKPAaTHOW CBUBKM, rOPAYEKaTaHOW U TEPMUYECKU
YNPOYHEHHOW CTEPXKHEBON apMarypbl NEPUOANYECKOIO NPpoduns, HaTArMBaeMomn Ha ynopbl, YCTAHOBKY aHKe-
POB Y KOHLIOB HanpsiraéMbIX CTEPXKHEN AOMYCKAETCA HE NPeayCMaTpuBarh.

AHKepoBKa apMaTypbl

10.3.21 AHKEpOBKY apmaTypbl OCYLLECTBIISIIOT OAHUM U3 CRIEAYIOLLMX CMOCOOOB UM UX COMETAHNEM:

- B BUAE NPAMOro OKOHYaHUA CTEPXHA (NpAMas aHKEpPOBKA);

- ¢ 3arnbom Ha KOHLe B BUAE KpIoKa, oTrmba (nanku) unu netnm (TonbKo Ans HeHanpsraemoii apmarypbil);

- C NPMBAapPKON AONOSHUTENbHbLIX MONEPEYHbIX CTEPXHENR, PaCcMnOoNOXeHHbIX NOoNepek 0CU aHKepyemMoro
apmaTypHOro CTepXHs (TONbKO ANA HEHANPSAraeMoi apmarypbl);

- C YCTaHOBKOM AOMNONMHUTENbLHbIX apMAaTypHbIX udgenui B Buae M-06pasHbiX CTEMKHEN C 3aBeAEHUEM
KOHLIOB B CXaTylo 30Hy 6eTOHa Ha ANMHY aHKEPOBKU, CBAPHbIX CETOK B HAMPABIEHMU aHKEPYEMOro apMaryp-
HOro CTepXkHs (TONbKO AN HEHanNpsiraemon apMartypbl);

- C MPUMEHEHNEM CneumarnbHbIX aHKEPHBLIX YCTPOMUCTB HA KOHLUE CTEKHSA (MNacTuH, Wwaib, raek, Bbl-
CaXXEHHbIX OMNOBOK U T. 1.).

Pa3mepbl aHKEPHbIX YCTPOWUCTB WU AOMOSIHUTENbHbLIE NOMEPEYHbIe CTEPXHU OnpeaensioT ¢ y4eToM
10.3.28.

10.3.22 MpAMyI0 aHKEPOBKY M aHKEPOBKY C rankaMmu AOMyCcKaeTcs NPUMEHSATb TONbKO AN apMarypbl
nepuoaudeckoro npocuna. Ona pacTaHyTbiX rNagkux CTepKHEN crneayer npeaycmaTpuBaTb KPKOKU, NETnu,
nNpMBapeHHbIE MOMNEPEYHbIE CTEPXKHU UMK CrieumnarnbHble aHKePHbIEe YCTPOWCTBA.

Jlanku, KprokKu U NeTNn He NPUMEHSAIOT AN aHKEPOBKM CXATOW apmatypbl, 3a UCKNIOYEHNEM rnaakon
apmaTtypsbl, KOTOpPas MOXET MOABEPraTbCs PACTHKEHUIO NPU HEKOTOPLIX BO3MOXHbBIX COMETAHUAX HArPy3Ku.

10.3.23 lMpu pacyeTe AnuHbI aHKEPOBKU apMaTypbl CreayeT yuuTbiBaTb CNOCOO aHKepOBKU, Knacc ap-
maTypel U ee npodunk, AMameTp apMaTypbl, NPOYHOCTb BETOHA M €r0 HaNPSHKEHHOE COCTOSTHWUE B 30HE aHKe-
POBKU, KOHCTPYKTUBHOE PELLEHUE SNIEMEHTA B 30HE AHKEPOBKM (HanNU4Me NonepeYvHon apMaTypsbl, NONOXEHNE
CTEPXXHEW B CEYEHUM dNEMEHTA U Ap.).

10.3.24 Ba3oByi0 (OCHOBHYIO) ANMHY aHKEPOBKMW, HEOOX0AUMYIO ANA Nepegayun ycunusa B apMartype ¢
MOSHbIM PAcYETHLIM 3HAYEHUEM CONPOTUBNEHNA R Ha BGeToH, onpeaensioT no gopmyne

R _-A
oan =5~ (10.1)
bond *Us
rae Agu ug — COOTBETCTBEHHO MOWIaZb MOMNEPeYHOro CeYeHNst aHKepyeMOoro CTEPXHS apMaTypbl U nepu-
METP €ro CeYeHusi, onpeaensiemMble N0 HOMMHANbLHOMY AMAMETPY CTEPXHS;
R — pacyeTHoe CONpPOTUBIIEHUE CLENIIEHUA apmaTypbl ¢ OETOHOM, MPUHMMAEMOE PABHOMEPHO
bond Ly
pacnpefeneHHbIM Mo ANMHE aHKePOBKM U onpeaensemoe no opmyne
Rbong =M M2 - Ry (10.2)
30ecb Ry, — pacyeTHoe ConpoTMBIIEHNE GETOHA 0CEBOMY PACTAXEHMUIO,
My — KOSMMULIMEHT, YUNTLIBAIOLMIA BNUAHME BMAA NOBEPXHOCTU apMmarypbl, NPUHUMAaeMbIn pas-

HbIM:

- AN HeHanpsraemoun apmartypbl:

1,5 — AnAa rmaakon apMartypbl;

2,0 — ansa xonogHoaedopMUpyEMON apmaTypbl NepMoagnYeckoro npoduns;

2,5 — ans ropavekaraHon u TepMoOMexaHu4ecku obpaboraHHoi apmaTypbl NEPUOANYECKOro
npoduns;
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Ans Hanparaemoi apmarypsl:
1,7 — ansxonoaHoaedopMUPOBaHHON apMaTypbl NepuoanYecKoro npodunsa knaceca Bp1 500
anaMeTpom 3 MM U apMaTypHbIX kaHaToB knacca K guameTpom 6 un 6,9 Mm;
1,8 — ans xonogHoaedopMUpoOBaHHOW apmaTypbl knacca Bp avametpom 4 mMm u Bonee;
2,2 — ansa apmaTypHbix KaHatoB knacca K gunametpom 9 mMm u 6onee, M3roToBMEHHbIX U3
rnaakomn NpoBOSIOKK;
2,4 — pnsaapmaTypHbIx kaHaToB knacca K guametpom 9 mm u 6onee, uarotoBneHHbIX U3 Npo-
BOJOKMN NMEPUOANYECKOTO NPOUNS;
2,5 — ansa ropsiyekataHon U TepMOMEXAHUYECKM 0OpaboTaHHOI apMaTypsbl knacca A;
N, — KO3hhULIMEHT, yUUTLIBAIOLLMIA BNUsIHUE pasMepa AuameTpa apMaTypbl, IPUHUMAEMbIA PaBHbLIM:
- AnA HeHanpsraeéMowu apMarypbil:
N, = 1,0 — npu Anametpe apmarypsl dg < 32 MM;
1, = 0,9 — npu Anametpe apmatypbl 36 u 40 mu;
- ANsi HAaNpsAraemomn apmartypbl:
M, = 1,0 ANA BCEX TUNOB HANPAraemMon apMarypbl.
10.3.25 Tpebyemyio pacyeTHYIO ANIMHY aHKEPOBKU apMaTypbl C YHETOM KOHCTPYKTMBHOIO PELLEHUS ane-
MEHTA B 30HE aHKEPOBKM ONpeaensioT no opmyne

A

_ s,cal
lan =04 lg ap 2 (10.3)

s.ef
rae oy — KO3(MAULMEHT, yUUTLIBAIOLLIMI BIUAHUE HA ANIUHY aHKEPOBKW HANPSHXKEHHOTO COCTOsHMA Ge-

TOHa U apMaTtypbl U KOHCTPYKTUBHOIO PELUEHUA NEMEHTa B 30HE aHKEPOBKM;
Iy an — 0asoBas AnuHa aHKepoBKM, onpeaenseMas no copmyne (10.1);

As car As_ef — NoLaau NonepeyHoro cevyeHust apmarypbl, Tpebyemasn no pacyety u hakTuiecku ycraHoB-

JNIeHHasA COOTBETCTBEHHO.

[na HeHanpsiraemon apMaTtypbl NPY aHKEPOBKE CTEPXKHEN NEepuoanYEcKoro Npoduna ¢ NPAMbIMU KOH-
uamu (NpsiMasi aHkepoBKa) UNU IMaaKoi apMaTypbl C KPIOKamu uin neTnammu 6e3 AoNONHUTENbHBIX aHKEPYIo-
LUMX YCTPOMCTB AN PACTSHYTLIX CTEPXKHEN NpUHUMAIOT o = 1,0, a ANs oxarbix — oy = 0,75; Ans Hanpsrae-
Mol apmarypbl oy = 1,0,

[onyckaeTcs yMmeHbLuaTk ANUHY aHKEPOBKW CTEPXHEW HeHanpAraeMoi apmatypbl B 3aBUCUMOCTU OT
KOnu4yecTea U AuameTpa nornepeyHon apMartypel, BUaa aHKepyloLmUxX YCTPOWCTB (MpUBapKa AONOHUTENbHBIX
nonepeYHbIX CTEPXKHEN, 3armb KOHLOB CTEPXKHEN NepMoan4ecKoro NPoduns) n BENUYMHbLI NonepevHoro obxa-
TnA B6eToHa B 30HE aHKEPOBKU (Hanpumep, OT ONOPHON peakuuu), HO He 6onee Yem Ha 30 %.

B nioGom cnyyae dakTU4eckyto ANUHY aHKepOBKM NPUHUMALOT HE MeHee 15d  u 200 MM, a Ans HeHa-
npsiraembiX CTEPXHEN TaKKe HE MEHee 0’310,an'

[ns aneMeHTOB U3 MeNKo3epHUCTOro 6eToHa rpynnel A Tpebyemoe pacyeTHOE 3HaYEHME ANNHbI aHKe-
POBKM A0MXHO ObITh yBENUUYEHO Ha 10d AN pacTaHyToro 6eToHa u Ha 5dg — AnA cxaroro.

10.3.26 Ycunue, BOCIPUHUMAEMOE aHKepyEMbIM CTePXHEM apmatypbl N, onpeaensior no dopmyne

N.=R._-A—~<R_-A (10.4)

L
S S Sl S S’
an

rae l,, — AnuHa aHKEePOBKM, onpeaensemMas cornacHo 10.3.25, npuHuMan COOTHOLLEHME M =1;
s,ef
Iy — paccTosiHMe OT KOHLIA aHKEPYEMOro CTEPXKHA A0 PacCMarpuBaemoro NOMEpEYHOro CeYeHNs ane-
MEeHTa.

10.3.27 Ha «kpaiiHux cBOOOAHbIX OMOpax SMNEeMEHTOB ANMHA 3anycka pacTSAHYTbIX CTepXHEen He-
HanparaeMoi apmarypbl 3@ BHYTPEHHIO rpaHb CBOGOAHOW OMOPbI NP BLINONHEHUM YCNOBUA Q < Qp,
(cm. 8.1.31—8.1.35) gonmxHa cocTaenATb He meHee 5d,. Ecnu ykasaHHOe ycnosue He cobnioaaetcs, AnvHy
3anycka apmartypbl 3a rpaHb Onopbl onpeaenstoT cornacHo 10.3.25.

10.3.28 lNpu yCTPOMCTBE HA KOHLAX CTEPXHEN cneLuanbHbIX aHKEpOB B BMAE NNAacCTuH, Wwawb, raek,
YIONKOB, BbIC2)KEHHBIX FOMIOBOK U T. M. NNOLAAbL KOHTaKTa aHkepa ¢ 6ETOHOM AOMKHA YAOBNETBOPATL YCNOBUIO
npo4HocTM 6eToHa Ha cmsATue. KpoMe TOoro, Npy NpoeKkTUpPOBaHUM NpMBapUBaeMbIX aHKEPHbIX A€Tanen cneay-
€T Yy4MTbIBaTh XapakTepucTUku METanmna no CBapuBaeMocTy, a Takke crnocobbl n yCroBusi CBapKN.
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CoeauHEHUs HeHanpsiraemomn apMaTypbl

10.3.29 [ns coeanHeHUs HeHanpsaraeMoi apmaTypbl MPUMEHSIOT OAWH U3 CreayloLmuX TUNOB CThIKOB:

a) CTbIKM BHaxnecTky 6e3 cBapku:

- C MPSAAIMBIMU KOHLIAMU CTEPXHEN NEeproaguyeckoro npoduns;

- C MPAMBIMU KOHL@MMW CTEPXKHEN C MPUBAPKON MMM YCTAHOBKOW HA ANWHE HAXIECTKU MONepeyvHbIX
CTEPXKHEW;

- ¢ 3armbamuy Ha KOHUax (Kptoku, nanku, NETNM); NPWM 3TOM ANA MMagKkuxX CTEMKHEN NMPUMEHSIOT TONbKO
KPIOKU 1 MeTnu;

6) cBapHble U MEXaHWYeCKMe CTbIKOBbIE COEAUHEHNS:

- CO CBapKoOM apMatypbl;

- C NPUMEHEHMEM cneumnanbHbIX MEXaHUYECKMX YCTPOWCTB (CThIKM C ONPECCOBaHHbIMU MydTamm, pesb-
GoBbIMU MydhTaMm 1 Ap.).

10.3.30 CTbIku apmaTypbl BHaxnecTky (6e3 cBapku) NPUMEHSIOT NPU CTLIKOBAHUW CTEPXHEN C Auame-
TpoM paboyer apmatypel He 6onee 40 MM.

Ha coeamHeHuns apmaTypbl BHAXNECTKy pacnpoctpaHseTtca 10.3.22.

[nuHa nepenycka (HaxnecTkn) CTbIKOB PACTAHYTON UK CXKATOW apMaTypbl 0IHKHA ObITb HE MEHEE 3Ha-
YeHusa ANuHbI /;, onpeaenseMoro no dopmyne

A
s,cal
ly = oloan (10.5)
s,ef
rae |, — 6asoBas AnMHa aHKEpPOBKU, onpeaensemas no copmyne (10.1);
0,an
As cai As of — CM. 10.3.25;
Oy — KOSMMPULNEHT, YUNTLIBAIOLLMIA BIIUSHUE HAMPSHXKEHHOTO COCTOSIHUS ApPMAaTypPbl, KOHCTPYKTUB-

HOFO peLUeHns SNeMeHTa B 30HE COEAUHEHUNA CTEPXXHEN, KONMMYECTBA CTbIKyEMOW apMarypbl
B O4HOM CE4E€HWUMU NO OTHOLLUEHMIO K OOLLEMY KONMMYECTBY apMarypbl B 3TOM CEY4EHUU, paccro-
AHWUSA MEXAY CThIKYeMbIMU CTEPXKHAMM.

Mpu coeamHeHNn apmaTypbl NEPUOAUYECKOTO NPOUNA C NPAMBIMUA KOHLAMM, @ TAKKE rNagkux CTepxk-
Hel € KproKkaMmn Unu netnsaMu 6e3 AoNONHUTENbHbLIX aHKEPYIOLMX YCTPOICTB KOIMMULIMEHT o, ANS PaCTAHY-
TOW apMaTypbl NPUHUMALIOT paBHbIM 1,2, a AN oxaToi apmatypbl — 0,9. Mpu 3TOM A0MKHBI BbITL COBNIOAEHDI
cnegyoLuime ycrnoBus:

- OTHOCUTENbHOE KOMNUYECTBO CTbIKYEMOI B OJHOM PACYETHOM CEYEHUU dneMeHTa paboueii pacTaHy-
TOVW apMarypbl NEPUOAUYECKOTO Npohuna AOMKHO ObITe HE Bonee 50 %, rmaakon apMaTypsbl (C Kplokamu Unu
netnamu) — He donee 25 %;

- ycunue, BOCNpUHMMAaeMoe BCel NonepeyHoin apmaTypom, NoCTaBrieHHO B npeaenax CTbika, 4OHKHO
ObITb HE MeHee NONOBUHbI YCUIUS, BOCMPUHUMAEMOTO CTbIKYyEMOW B OJHOM PAc4E€THOM CEYEeHUU neMeHTa
pacTaHyTon paboden apMmartypoii;

- paccTosiHUE MeXAY CTbIKyeMbIMU PabovMMKU CTEPKHAMU apMaTypbl HE A0SHKHO NpeBbiwaTh 4d;

- paccTosiHMe Mexay COCeAHUMU CTblkaMM BHaXECTKy (MO LUMPUHE >KENE300ETOHHOrO 3NemeHTa)
AOIKHO ObITh HE MeHee 2d U He MeHee 30 MMm.

B kayecTBe 04HOr0 PACUYETHOIO CEYEHUS SIEMEHTa, pPACCMaTpUBaeMOoro Ana onpeaeneHna OTHOCUTENb-
HOTrO KONUYECTBA CTHLIKYEMOW apMaTypbl B OAHOM CEYEHUW, MPUHUMAIOT Y4aCTOK 9NEeMEHTa BAOMb CTbIKyeMOW
apmMartypbl 4nnHoi 1,3/, CUMTAETCS, YTO CThbIKM apMaTYpbl PACMONOXKEHbI B OAHOM PACHETHOM CEYEHUMN, ECIN
LEHTPbI 9TUX CTbIKOB HAXOAATCA B NpeAenax ANWHbl 9TOr0 yyacTka.

Jonyckaercs yBenuuuBatb OTHOCUTENBLHOE KONMUYECTBO CThbIKYEMOW B OAHOM PACYETHOM CEeYeHUU
anemeHTa paboyei pactsiHyTon apMaTypbl 40 100 %, npuHuMas sHadyeHue koddduumeHTa o, pasHbiM 2,0,
a TaKke YBENMYMBaTb OTHOCUTENbHOE KONUYECTBO CTbIKyeMOW B OHOM pacYeTHOM CEYEHUU 3nemeHTa
paGouyen cxaron apMatypbl 40 100 %, npuHUMasn sHaveHue KoadduuueHTa o, pasHbiM 1,2. MNpu OTHO-
CUTENbHOM KOMMYECTBE CTbIKyeMOl B OJHOM PaCYETHOM CEeYEeHMU apMaTtypbl Nepuoan4eckoro npoduns
Gonee 50 % u rnagkon apmatypbl Gonee 25 % 3HayeHua KoapduumeHTa o, onpeaensioT no NMHeNHoONn
UHTEPNONALUMN.

Mpu HanU4YUM JONOMHUTENBHbLIX aHKEPYIOLLMX YCTPOWCTB HA KOHLIAX CTbIKYEMbIX CTEPXXHEN (npuBapka
nonepeYyHon apMaTypsl, 3arnb KOHLOB CTbIKYEMbBIX CTEPXKHEN Nepuoanyeckoro npoduns u Ap.) AnuHa nepe-
nycKa CTbIKYyEeMbIX CTEPXXHEN MOXET ObITb YMEHbLUEHA, HO He Bonee Yem Ha 30 %.
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B mo6om cnyyae dakTuyeckas AnuHa nepenycka gomkHa bbitb He meHee 0,40 - IO,an’ He MeHee 20d  u
He meHee 250 Mm.

10.3.31 lNpu coeauHeHun apmatypbl C NPUMEHEHMEM CBapKu BbIOOP TUNOB CBApPHOrO0 COEAUHEHUS U
€noco6oB CBapkN NPOU3BOAAT C YYETOM YCIOBUIA SKCNyaTaLuu KOHCTPYKLMKU, CBAPMBAEMOCTH CTanu U Tpe-
6oBaHUI NO TEXHONOINMM U3rOTOBIIEHUSI B COOTBETCTBUM C AEHCTBYIOLLIMMU CTAHAAPTaAMMU.

10.3.32 lNpu ucnonb3oBaHuM Ans CTbIKOB apMaTypbl MEXaHMYECKUX YCTPOWUCTB B Buae Myt (MydTbl
Ha pe3bbe, onpeccoBaHHble MydTbl U T. A.) HECYLLAA CNOCOBHOCTL My(PTOBOrO COeAMHEHUA A0SMKHA ObiTb
TaKOW KE, UTO M CThIKYEMbIX CTEPXXHEN (COOTBETCTBEHHO MPU PACTSXKEHUM UNKU COKaTUM). KOHLbI CThIKyeMbIX
CTepXXHeW cnesyeT 3aBoAUTbL HA Tpebyemyio ANUHY B MydpTy, onpesiensieMylo pacHeToM Unu ONbITHLIM NyTEM.

Mpu ucnonb3osaHum MydT Ha pe3bbe gormkHa ObITb 06ecneyeHa TpebyemMas 3atskka Myt Ana NUKBu-
Aauum niodra B pesbbe.

MyTble CTepXHN

10.3.33 lNpu npumMeHeHUn rHYTON apMartypbl (OTrMObI, 3armbbl KOHLIOB CTEPXHEW) MUHUMANbHbIN aua-
MeTp 3armba OTAENbLHOrO CTEPXKHA AOMKEH ObiTb TakuM, YTOObI U3bexaTb paspyLleHUs UnNu packanbiBaHUA
GetoHa BHYTpM 3arnba apMaTypHOro CTEPXKHSA U €ro paspyLueHust B Mecre 3aruba.

MuHumManbHbIM AuameTp onpaeku d,, ANst apMaTypbl IPUHUMAIOT B 3aBUCMMOCTH OT ANAMETPA CTEPXKHSA
dg He MeHee:

- ANS rMaakux CTePXXHEN:

don =2,5dg  npu dg < 20 mMm;

dy, = 4d, npu dg = 20 Mwm;

- ANA cTepXHeN nepmoanyeckoro npoduns:

don = 5d, npu dg < 20 mMm;

o = 80 npu dg = 20 Mm.

[OvnameTp onpaBkn MOXET ObiTb TaKKe YCTAHOBNEH B COOTBETCTBUM CO CTaHAAPTaAMU HA apMaTypy KOH-

KpeTHoro suaa.

10.4 KoHcTpyupoBaHUE OCHOBHbIX HECYLIUX XKeNe300eTOHHbIX KOHCTPYKUUA

10.4.1 Tpu KOHCTPYMPOBAHUN OCHOBHbIX HECYLLIMX ANEMEHTOB KOHCTPYKTUBHOW CUCTEMDI (KONOHH, CTEH,
NAUT NEePEKPBLITUI U NOKPLITUIA, 6anok, yHaaMeHTHbIX NNUT) cneagyert codntoaaTt Tpebosanua 10.2u 10.3 no
KOHCTPYMPOBAHMUIO »ene300EeTOHHBIX KOHCTPYKLUMI, a Takke HACTOALLEro nogpasaena.

10.4.2 KOnoOHHbI apMUpYyIOT NPOAONbHON apmaTtypoii, PacrnonoXEHHON MO KOHTYpPY NOMEpeyvyHoro ce-
YeHus U B criyyasix, 0OyCrnoOBIIEHHbIX PACYETOM U KOHCTPYKTUBHbIMWM OCOGEHHOCTSIMU, BHYTPU MONEPEYHOro
CeYeHUs1, U NOMepeYHOon apMaTypoli No BbICOTE KOMOHHbLI, OXBATLIBAIOLLEN BCE NPOAOSIbHbIE CTEPXKHU U pac-
NOSOXXEHHOWN NO KOHTYPY M BHYTPU NONEPEHHOI0 CEYEHUA.

KOHCTpyKLMIO MonepeYHolt apMaTyphl B npesenax nonepevyHoro Ce4eHUsa U MakCumarbHble pacCTOsiHUSA
MeXy XOMyTamu U CBS3SIMU MO BLICOTE KOMOHHbI CrieayeT NpUHUMaTh Takumu, Ytobbl NPeaoTBpaTUTL Bbi-
Ny4YnBaHNE CXaTbIX NPOAOIIbHLIX CTEPXKHEN U 00ECneYnTs PABHOMEPHOE BOCMPUATUE MOMNEPEYHBIX CUIT NO
BbICOTE KOJOHHBbI.

10.4.3 CTeHbl apMUPYIOT BEPTUKANbLHON U TOPU3OHTamNbHOW apMaTypom, pacnonoXeHHOW CUMMETPUYHO
y BOKOBbIX CTOPOH CTEHbI, U MONEPEYHbIMU CBA3AMU, COEANHSAIOLLMMU BEPTUKATBHYIO U TOPU3OHTaNLHYIO ap-
MaTypy, PacronOXeHHYIO Y MPOTUBOMNONOXHbLIX GOKOBbIX CTOPOH CTEHbI.

MakcumarnbHOe pacCTOsiHUE MEeXAy BEPTUKANbHbIMU U FTOPUSOHTAmNbHBIMU CTEPXHAMU, a TaKkKe Mak-
CUMMarbHOe pacCTOsiHUE MEXAY NonepeyvHbIMU CBA3SIMU CrieayeT NPMHUMAaTh Takumu, YToObl NpeaoTBpaTUTh
BbIMy4YNBAHNE BEPTUKANbHBIX CXATbIX CTEPXKHEN U 06ecneunTb PaBHOMEPHOE BOCTNIPUATUE YCUNUIA, AENCTBY-
IOLLKX B CTEHE.

10.4.4 Ha TopueBbIX y4acTKkax CTEHbI MO €€ BbICOTE CreayeT ycTaHasnMeaTb NONEPEYHyI0 apMaTypy B
Buge M-06pasHbix (CM. pucyHoK 10.1, 6) UM 3aMKHYTLIX XOMYTOB, CO3AaloLMX TPebyemyto aHKepOBKY KOH-
LEBbIX y4aCTKOB FOPU3OHTANbHbIX CTEPXKHEN U NPEAOXPAHSAIOLLMX OT BbINYYUBAHWUA TOPLEBLIE CXKATbIE BEPTU-
KarnbHbl€ CTEPXXHU CTEH.

10.4.5 Y3anoBble CONPSXKEHUA CTEH B MECTaX UX NepeceyeHnusi npu HEBO3MOXHOCTKN CKBO3HOIO Npornycka
rOPU3OHTanNLHOW apMaTypbl CTEH Yepes3 3TOT CTbIK CrieayeT apMUMpPOBaTh MO BCEW BbICOTE CTEH nepecekato-
wmummcn M-o06pasHbiMm xomyTamu (CM. pucyHok 10.1, e—z2), obecneynBatoLmMm BOCNPUATUE KOHLEHTPUPO-
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BaHHbIX FOPU30HTaMbHbLIX YCUIIUIA B Y3MOBbIX COMPSKEHUAX CTEH, a Takke NPeaoXpaHsoWMMU BEpTUKASb-
Hbl€ CXaTble CTEPXHU B Y350BbIX CONPSHXKEHUAX OT BbiNy4MBaHUA 1 06ecneunBaloLLMMu aHKEPOBKY KOHLIEBbIX
Y4aCTKOB ropu3OHTanbHbIX CTEMKHEN.
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a — TopLeBOW y4acTOK NNUTbI; 6 — TOPLIEBON y4acToK CTeHbl; 8 — T-06pasHbliii CThIK; @ — YITOBOW CTbIK

PucyHok 10.1 — AHkepoBka ¢ nomouybto [1-obpasHbix geTanei

10.4.6 ApmupoBaHue NUIOHOB, 3aHUMAIOLLMX MO CBOMM r€OMETPUYECKMM XapaKTePUCTMKAM NPOMEXy-
TOYHOE NOJoXXEeHNE Mexay cteHamMu U KOJTIOHHaMu, nNpou3BoaAT Kak ANA KOJIOHH Uin Kak Angd CreH B 3aBUCU-
MOCTW OT COOTHOLUEHMA AMWHbI U LUKPUHBI NONEPEYHOro CE4YEeHUs! NMUMOHOB.

10.4.7 Konu4yeCTBO BEPTMKANbHON U FOPU3OHTaNbHOW apMaTypbl B CTEHE CreayeT yCTaHaBnMBaTh B CO-
OTBETCTBUU C AEUCTBYIOLLMMMU B CTEHE ycunusamu. Npu 3TOM npegycMmaTrpuBailoT paBHOMEPHOE apMUpoBaHue
no nnowaan CTeHbl C yBENUYEHUEM apMUPOBAHUA Y TOPLIOB CTEHbI U Y NPOEMOB.

10.4.8 ApmupoBaHue nrockux NIKUT CrieayeT OCyLWEeCTBNSATL NPOAONLHOW apMaTypoii B ABYX Hanpasne-
HUAX, pacnonaraemMoii y HUKHei 1 BEpXHEeli rpaHei nauTbl, a B Cnyvasnx, 00yCNnoBNEHHbIX pacieToM, — U no-
nepeyHon apMaTtypoii, pacnonaraemMon y KONOHH, CTeH U NO NNOLWAAN NAUTHI.

10.4.9 Ha KOHUEBbIX y4yacTkax NNOCKMX NAUT CneayeT ycTaHaBNuBaTb NONEPEeYHyio apmartypy B Buae
M-06pa3sHbIX XOMYTOB (CM. pucyHoK 10.1, @), pacnonoXeHHbIX N0 Kpato NnuTbI, 06ecnevmBaloLmMx BOCNPUATHE
KPYTALLMX MOMEHTOB Y KPas MinTbl U HEOOXOAUMYIO aHKEPOBKY KOHLIEBbIX Y4aCTKOB NPOAONLHON apMaTypbl.

10.4.10 Konu4yecTtBO BEPXHEN U HWXKHEN NPOAOSNBHON apMaTypbl B NAUTE NEPEKPLITUIA (NOKPLITUSA) Cne-
JyeT yCTaHaBnMBaTb B COOTBETCTBUM C AENCTBYIOLMMMN YCUNUAMU. [pn 3TOM AONYyCKaEeTCA AN HeperynsipHbiX
KOHCTPYKTUBHbIX CUCTEM C LIENbIO YNPOLLEHUSI apMUPOBAHUA YCTaHABNUBATbL: HWKHIOIO apMaTypy OANHAKOBOW
no BCEN MroLjaam paccMaTpuBaemMon KOHCTPYKLUUM B COOTBETCTBUU C MAKCUMASIbHLIMWU 3HAYEHUAMMU YCUNUI
B MPOMETE NIUTbI; OCHOBHYIO BEPXHIOID apMarypy NPUHUMAaTh TaKOW XKE, KaK U HWKHIOK, @ Y KOMIOHH U CTeH
yCTaHaBNMBATh JOMNOIHUTENBHYIO BEPXHIOIO apMarypy, KOTopasa B CyMMe C OCHOBHO A0MMKHA BOCNPUHUMATb
ONOpHbIE yeunus B nnute. [ns perynsapHbiX KOHCTPYKTUBHBIX CUCTEM NPOAOMbLHYIO apMaTypy yCTaHaBAMBAIOT
No HaAKONOHHbLIM U MEXKOSOHHBIM MOSI0CaM B [1ByX B3aUMHO NepneHAUKYNAPHbLIX HanpaBneHWaX B COOTBET-
CTBUU C AEWCTBYIOLLIMMU B 3TUX MONOCAX YCUITUSIMU.

[onyckaercs ycTaHOBKA 4acTu apMarypbl NIUT B BUAE CBAPHbLIX HENPEepbIBHbIX KAPKaCcOB B HAAKONOH-
HbIX MOI0CaxX NAWUT B ABYX HanpasreHusix (CKpbiTbie 6anku), Npu 3TOM KapKacbl AOMMKHbI ObiTb NPONYLLEHDI
CKBO3b TEMNO KOMNOHH.

[ns cokpaweHna pacxoaa apMarypbl crneayeT BbiNONMHATL YCTAHOBKY HUXKHEW U BEpXHEN apmartypsbl, CO-
OTBETCTBYIOLLENH MUHUMASIbHOMY NPOLEHTY apMUPOBaHUA, NO BCEN NMOLWAAN NANTLI, @ HA y4YacTkax, rae aen-
CTBYIOLLME YCUNUS NPEBLILLAIOT YCUNUS, BOCTIPUHUMAEMbIE STOW apMaTypomn, — YCTaHOBKY AONONHUTENBLHON
apmatypbl, COBMECTHO C BblLLIEYKa3aHHOW apMaTypoil BOCNIPUHMMAIOLLEN AEWCTBYIOLLME HA STUX ydacTkax
ycunus. ApMupoBaHue hyHaaMeHTHbIX MAUT creayeT NPOU3BOAUTb aHaNOMM4YHbIM 06pa3oMm.

10.4.11 KoHCTpyupoBaHue y3noB conpsbkeHust 6anok ¢ KOnoHHamu cneayeTt npouw3BoAuTb B COOTBET-
cTBUM C pUCyHKOM 10.2. Mpu 3TOM HEOOXOAMMO NPEeAYyCMaTpPUBATh MNONEPEYHYI0 apMaTypy B BUAE 3aMKHYTbIX
XxomMyToB unu MN-06pasHbIx AeTanei B 30He aHKEPOBKU paboueit apmatypbl 6anku.
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10.4.13 B 6anoyHbIX n3rnbaemsix KOHCTPYKLUAX NPU BLICOTE UX ceveHust Gonee 700 mm cneayet npeay-
cMaTtpuBaTb YCTAHOBKY KOHCTPYKTMBHBLIX MPOAONbHbIX CTEMXHEW Y GOKOBBLIX rpaHeil C pacCTOSHUEM Mexay
HUMUW NO BbICOTE He Gonee 400 MM U NoLWaAbIo ceveHns He MeHee 0,1 % nnowjaan ceveHns 6eToHa, pasme-
pOM, paBHbIM M0 BLICOTE ANEMEHTA PACCTOAHUIO MEXAY STUMU CTEPXKHAMM, MO LLUMPUHE — MONOBMHE LUMPUHBI
pebpa anemeHTa, HO He Bonee 200 mm.

10.4.14 B nnockux chyHAAMEHTHBIX NAMTAxX U MAMTax NePekpbITUA Npu BbICOTE UX cedyeHust 700 MM 1
Gonee cneayeT npeaycmMaTpuBaTh KOHCTPYKTMBHOE MPOAONbHOE apMUPOBAHME B BUAE CETOK M3 apMaTypHbIX
CcTepXkHen nnowanbio ceyeHusa He meHee 0,05 % nnowaau cevyeHusn GeTOHA, MPUHMMAEMON PaBHOW NPOU3-
BEJEHMWIO PACCTOAIHUA MEXAY CETKaMu MO BbICOTE HA COOTBETCTBYIOLUMI B MnaHe pa3mep nnuthbl. LLar cetok
KOHCTPYKTUBHOIO apMUpPOBaHKUs MO BbICOTE NPUHMMAIOT He Bonee 1000 MM 1 He Gonee 1/3 TONWMHbBI NAUTLI.

B TakuMx KOHCTPYKUMAX pacCTOSHUSA B CBETY MeXAy CTEPXHAMU paboyei apMaTypbl MO LUMPUHE CeYeHNst
onpeaensiloTCA KPYMHOCTbLIO 3anonHuTens 6eToHa, HO He MeHee 2,5d, rae d — auameTtp paboyein apMaTtypbl.

Mo nepumMeTpy 1y CBOGOAHBIX KPAEeB TakuX NIUT CNEAYET yCTaHaBNMUBAaTL NOMNePEYHyIo apMaTypy B BUAE
M-o6pasHbix AeTaneii, obecneynBatoLLMX BOCNPUATUE KPYTALUMX MOMEHTOB Y Kpasi MAUTbl MU HeoBXoauMyto
aHKEPOBKY KOHLIEBbIX Y4aCTKOB NPOAOILHOW apMaTypsl.

[nameTp nonepeyHol apMaTtypbl B BA3aHbIX Kapkacax Takux NiuT NPMHUMAIOT He MeHee 8 MM. B ceap-
HbIX Kapkacax AuameTp nonepevyHon apMarypsl NPMHUMALOT HE MEHEe AuameTpa, YCTaHaBNMBaeMOoro u3 yc-
noBUA CBapKM € HaMBONbLUMM AMaMeTPOM NPOAOSIbHON apMaTypbl.

KoHCTpynpoBaHue nonepevyHon apMaTypbl B 30HE NPOAABINMBAHUA B TaKUX NIUTaX BbINOJHSAIOT Cornac-
Ho 10.3.17, npu 3TOM LWar NONEpPeYHONn apMaTypbl B 30He NPOAABNMBAHUS B HANpaBIeHWU, NeprneHaAuKynsp-
HOM K CTOPOHaM PaCcuEeTHOrO KOHTYpa, yCTaHaBIuBatoT C warom He Gonee 1/3h, u He 6onee 500 MMm.

11 TpeboBaHMA K NU3rOTOBFIEHMIO, BO3BEAEHUIO N 3KCMJlyaTauumn 6eTOHHbIX
U XKene300eTOHHbIX KOHCTPYKLUUN

11.1 BeToH

11.1.1 MopBop cocTaBa GETOHHOW CMECU MPOM3BOAAT ANA NONyveHust 6eToHa B KOHCTPYKUMSAX, COOT-
BETCTBYIOLLETO TEXHUYECKUM NoKasaTenamM paszena 6 u yCcraHOBNEHHbIM B NPOEKTE.

3a ocHoBy npu noagbope coctasa 6eToHa crieyeT NPMHMMAaTh onpeaensiowmin AnA AaHHoro suaa 6erto-
Ha U Ha3Ha4YeHMs1 KOHCTPYKLUK nokasatenb 6eToHa. Mpu 3TOM AOIMkHbI ObITb 06ecneyeHbl U apyrue yCTaHoB-
NeHHbIe NPOEKTOM noKasaTenu kayecTa b6eToHa.

MpoektTupoBaHue u noabop cocraBa betoHa no Tpebyemoit NpoyHoCcTU BEeTOHa cneayeT NPOU3BOAUTL
cornacHo MOCT 26633, MOCT 27006.

Mpu noabope cocraBa GeToHa AomKHbI ObITb 06ecneyeHbl Tpebyemble TEXHONMOrMYeckne nokasarenu
kayectBa GeToHHONW cMecu (yaobOoyKnaablBAEMOCTb, COXPAHSIEMOCTb, HEpaccnanBaeMoCTb, BO3ayxocoaep-
XaHue u apyrue nokasarenm).

CaoiicTBa noao6paHHOro cocrtaBa 6eToHa OMKHbI COOTBETCTBOBATL TEXHONOMMU NPOU3BOACTBA GETOH-
HbIX paboT, BKNIOYAKOLWEN CPOKK U yCroBUsi TBepaeHUst 6eToHa, cnocobbl, peXxMMbl NPUIOTOBREHUS U TPAHCNOP-
TUPOBAaHUA BETOHHON CMECH U apyrne ocobeHHOCTM TeEXHoMormyeckoro npouecca (FTOCT 7473, FOCT 10181).

MopGop coctaBa 6eToHa cneayeT NPOM3BOAUTL HA OCHOBE XapakTEPUCTUK MaTepUanoB, NPUMEHAEMbIX
ANA ero NPUroToBNEHUA, BKMIOYAIOLLMX BSOKYLLME, 3anOSNIHUTENN, BoAy U addekTusHbie aobaBku (Moauduka-
Topbl) (FOCT 8267, NOCT 8736, MOCT 23732, TOCT 24211, TOCT 31108).

Mpu noabope coctasa 6eToHa cneayeT NPUMEHATb MaTepuarbl C y4€TOM UX IKONOrMYECKOWH YMCTOTbI
(orpaHnuyeHune no CoAepPXaHWIO PAANOHYKNUAOB, PaJOHA, TOKCUYHOCTU U T. N.).

Mpu noabope coctasa 6eToHa ero pacuyetr NPOU3BOASAT HA OCHOBAHWUM YCTAHOBIEHHbIX 3aBUCUMOCTEN,
NOMNYYEHHBbIX 9KCNEPUMEHTANBLHO.

11.1.2 Mpwu npurotoBneHnn 6eToHa AomkHa ObITb 06ecneyeHa Heo6xoauMas TOYHOCTb O03UPOBKU BXO-
AsAuwmx B 6ETOHHYIO CMeCb MaTepuanos U NOCNeAoBaTenbHOCTL Ux 3arpyxenus (CM 70.13330).

MepemMelumBaHnem GETOHHOW CMeCU AOMMKHO ObiThb 0becnevyeHO paBHOMEPHOE pacnpeaesnieHue KoMm-
NMOHEHTOB NO BCeMy 06bemy cMmecu. MpoaoImKUTENbHOCTL NepeMeLLIMBaHUS NPUHUMAIOT B COOTBETCTBUM C
MHCTPYKLMAMU NPEANPUATUIA — U3TOTOBUTENEN GETOHO-CMECUTENBHBIX YCTAHOBOK (3aBOAOB) UMK YCTaHaBNM-
BaIOT OMbITHLIM MYTEM.

11.1.3 TpaHcnoptuposaHme 6ETOHHON CMECU CneayeT OCyLIEeCTBAATL cnocobamu u cpeacrsamu, obe-
CNevymBaloLLIMMKU COXPAHHOCTL €€ CBOWCTB U UCKIIOYAIOLMMU €€ paccrioeHue, a Takke 3arpsisHeHue nocro-
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POHHUMU MaTepuanamu. [JonyckaeTca BOCCTaHOBMNEHME OTAENbHbLIX NOKa3aTenein kayectsa OETOHHON CMecH
Ha MeCTe yKnagku 3a CHeT BBeAEHUSI XMMUYECKUX A00aBOK UNU NPUMEHEHUS TEXHONMOTUYECKUX NMPUEMOB NpPU
ycnoeuu obecneyeHuns Bcex apyrux Tpebyembix nokasartenein KayecTsa.

11.1.4 MeTogamMmu BbINOMHEHUS YKNAAKU U YNNOTHEHUs BETOHa AOMKHbLI ObITh rapaHTMPOBaHbI OAHO-
POAHOCTb U MIMOTHOCTL OETOHA B KOHCTPYKLMSIX, COOTBETCTBYIOLUME TpeOOoBaHUAM, NPeAyCMOTPEHHbIM AN
paccMaTpuBaemMoin cTpouTensHOW KOHCTpykuuu (CI1 70.13330).

MpumMeHsieMble CnocoObl U pexUMbl (POPMOBAHUS AOMKHLI 06ecneunBaTb 3a1aHHYI0O OAHOPOAHOCTbL U
NNOTHOCTb M YCTAHABNMBAKOTCA C YYETOM noka3arenen kayecrsa 6ETOHHOM CMeCH, BUa KOHCTPYKLIMU U U3-
Oernuna U KOHKPETHbIX MHXXEHEPHO-re0nNorM4eckux U NPON3BOACTBEHHBIX YCMOBUIA.

Mopsigok GETOHMPOBaHWA cneayeT yCTaHaBnuUBaTb, NpelyCMaTpuBas pacnornoxeHue LIBOB GETOHUPO-
BaHMA C y4ETOM TEXHONOTMM BO3BEAEHUSA COOPYXXEHUS U €r0 KOHCTPYKTUBHBLIX 0CODEHHOCTeNn. Mpu aTOM AOMmK-
Ha ObITb o6ecneyeHa HeOOX0AMMAsA MPOYHOCTL KOHTAaKTa NOBEPXHOCTEN GeToHa B LuBe DETOHUpPOBAHUSA, a
TaKkKe NPOYHOCTb KOHCTPYKLMU C YYETOM HANUuus LUBOB OETOHUPOBAHUA.

Mpu yknagke 6ETOHHON CMECU MPU MOHUXKEHHBIX NOMOXUTENbHbLIX U OTPULATENbHBLIX UMK MOBBILLEHHLIX
MONOXUTENbHbIX TEMMNEepaTypax AOIMKHbI ObITb NPEAYCMOTPEHbI CneLuanbHble MeponpusaTus no 3awure be-
TOHA KOHCTPYKLMU OT TEMMNEPATYPHOTO BO3AEHCTBUS.

11.1.5 TeepaeHue 6eToHa cnepyet obecneunBarb 6€3 NPUMEHEHUS UK C NPUMEHEHUEM YCKOPSIIOLLIUX
TEXHOMOTMYECKNX BO3AEWCTBUI (C NOMOLLLIO TEMNOBNAXHOCTHOM 06paboTku Npu HOPMAanbHOM UAU NOBbILLEH-
HOM JaBreHum).

B OeToHe B npouecce TBepAeHNUsa cneayet NoaaepXXmBarb pac4eTHbLIN TEMNEPATYPHO-BNAXHOCTHLIN pe-
»uM. Mpu HE0BX0AUMOCTM ANA CO3AaHUS YCOBUM, 00ecnevmMBaloWmMX HapacTaHue NPOYHOCTU GETOHA U CHU-
XEHUE YCaZOYHbIX ABMEHUN, CriefyeT NMPUMEHATb CneumanbHble 3aluTHbie MeponpuaTtua. B TexHonornue-
CKOM npouecce TennoBon 06paboTku n3aenuii AOMmkHbI ObITb NMPUHATLI MEPbI MO CHUXEHUIO TEMNEPATYPHbIX
nepenagoB U B3aMMHbIX NEPEMELLEHNI Mexay onanybouHon opmon u 6eToHOM.

B mMacCHBHbIX MOHOMUTHBIX KOHCTPYKUMAX CreayeT npegycMaTpuBartb MEpPONPUATUA NO YMEHbLUEHUIO
BNUSAHWSA TEMNEPATYPHO-BNAXHOCTHBIX NONEN HANPSHXKEHWNIA, CBA3AHHBLIX C 9K30TEpMUeN Npu TeepaeHun 6ero-
Ha, Ha paboTy KOHCTPYKLMA.

11.2 ApmaTtypa

11.2.1 Apmartypa, npuMeHsemas Ana apMMPOBaHUA KOHCTPYKLUMI, AOMMKHA COOTBETCTBOBATb NPOEKTY
n TpeboBaHMsAM COOTBETCTBYIOLLMX CTAHAAPTOB. ApMaTtypa JOJhKHA UMETb MapKUpOBKY U COOTBETCTBYIOLLME
cepTudmkaTel, yaoCTOBEPAIOLLME €€ Ka4yecTBo.

YcnoBusAMU XpaHeHWs apMatypel U ee TPaHCNOPTUPOBaHWUSA AOMKHA ObITb UCKIOYEHA BO3MOXHOCTb
3arpsAIsHEHUA, KOPPO3IUOHHOTO MOPAXKEHUS, MEXAHWYECKOrO NOBPEXAEHUS UMU NOABMNEHUA NIacTU4ecKkux ae-
dhopMauui, yxyaLawLwmux cuennesme ¢ 6eToHoM.

11.2.2 YCTaHOBKY BA3aHOI apmaTypbl B onanybo4Hble (hopMbl crieayeT Nnpou3BoAUTbL B COOTBETCTBUM C
npoekTom. Mpu 3TOM AOMKHA BbITh NPEAYCMOTPEHA HaaexHasi uKcaLusi MONOXKEHNS apMaTypPHbIX CTEPXKHEN
C MOMOLLIO MeponpusTUit, 06ecnevnBaloLLMX HEBO3MOXXHOCTb CMELLIEHWUSI apMaTypbl B NPOLIECCE €€ YCTaHOB-
K1 1 BETOHMPOBAHNUA KOHCTPYKLIMN.

11.2.3 OTKNOHEHWUs apMaTypbl OT NPOEKTHOrO MONOXEHUS NMPU €€ YCTAHOBKE HEe AOIMKHbI MPEBbILATh
OOMyCTUMbIX 3Ha4YeHui, yctaHoBneHHbIx CM 70.13330.

11.2.4 CpapHble apMaTypHbI€ U34enua (CETKKN, KapKachbl) cneayeT U3rotaBnmBaTth C MOMOLLbIO KOHTAKTHO-
TOYEYHOI CBapKM Unn MHbIMK cnocobamu, obecneynsaoLyMmn TpebyemMyro NPOYHOCTb CBAPHOTO COEAUHEHUS 1
He JoMnyCKaloLWMMN CHUKEHNUS NPOYHOCTU CoeauHAEMbIX apMaTypHbix anemeHTos (FTOCT 14098, NTOCT 10922).

YCTaHOBKY CBapHbIX apMaTypHbIX u3aenuii B onanyboyHbie popMbl CrieqyeT npou3BoaAnTL B COOTBET-
CTBUM C NPOEKTOM. Ipu 3TOM AormkHa BbiTh NPeaycMOTPeHa HagexHan huKCcauusi NOSIOKEHNS apMaTypHbIX
u3genuin ¢ NOMOLLbIO MEPONpUATUI, o6ecnedunBaloLLnX HEBO3MOXKHOCTb CMELLEHNUS apMaTypHbIX U3Aenuii B
npowecce yCTaHOBKU U BETOHMPOBaHUS.

OTKNOHEHMs apMaTypHbIX U3AENUii OT NPOEKTHOTO MONMOXEHUA NPU UX YCTAaHOBKE HE AOMKHbI NPEeBbl-
LaTb A0NYyCTUMbIX 3HAYE€HUI, ycTaHoBNeHHbIX CIM 70.13330.

11.2.5 3arnb apmaTypHbIX CTEPXKHEN CreayeT OCYLLECTBNSITL C MOMOLLbIO CneluanbHbIX OnpaBok, obe-
CneynBaroLLMx HeobxoanuMble 3Ha4YEeHUA paguyca KPUBU3HBI.

11.2.6 CBapHble CTbIKM apMaTypbl BbINOSHAKOT C MOMOLLbIO KOHTAKTHOW, AYrOBOW WNM BaHHOW CBap-
ku. MNMpumeHaembli cnocob ceapku AomkeH obecnevnsarb HEOBX0AMMYIO NPOYHOCTE CBAPHOTO COEAMHEHUS,
a TaKke NPOYHOCTb U AeOPMaTUBHOCTb MPUMbIKAIOLMX K CBAPHOMY COEAMHEHUIO Y4acCTKOB apMaTypHbIX
CTEPXKHEN.
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11.2.7 MexaHu4yeckue coeguHeHus (CTblikn) apmMaTypbl CReayeT BbINOMHATE C NOMOLLBIO ONPeCcCOBaH-
HbIX U pe3bB0BbIX MYdT. [POYHOCTb MEXAHUYECKOTO COEAUHEHUSI PACTAHYTOW apMaTypbl AOMMKHA ObITb TAKOW
XKE, YTO U CTbIKYEMbIX CTEPXKHEN.

11.2.8 Tpu HaTsHKEHMM apmaTypbl Ha ynopbl UNKu 3aTBepaeBLUNi BETOH AOMKHbI ObiTb 0GecneyeHsbl
YCTaHOBJIEHHBIE B MPOEKTE KOHTPONUPYEMbIE 3HAYEHUS NPEeABapUTENIbHOITO HanNpsHkeHUs B npegenax aony-
CKaeMblX 3Ha4eHUIN OTKNOHEeHUIN, YCTAHOBNEHHbIX HOPMaTUBHbLIMU A OKYMEHTaMMU.

Mpu oTnycke HaTSHKEHUA apmaTypbl criegyeTt obecneymBartb NNaBHYO Nepeaady NpeaBapuTensHOro Ha-
NpsbkeHusi Ha GETOH.

11.2.9 N3roToBNEHUE N KOHCTPYMPOBAHUE MEXAHUYECKUX COEAUHEHUI apMaTyphbl, a Takke KOHCTPYMpo-
BaHWe U MPOEKTUPOBAHUE XeNe300ETOHHbIX KOHCTPYKUUIA C MEXaHUYECKUMU COeAUHEHUAMU apMaTyphbl cne-
YET BbIMOSIHATL B COOTBETCTBUM C NpurnoxxeHnem K.

11.3 Onanyo6ka

11.3.1 Onany6ka (onany6o4Hbie (POPMbl) 4OIMKHA BbIMOSHATL CNeayOLMe OCHOBHbIE (PYHKUMK: Npuaa-
BaTb 6ETOHY NPOEKTHYIO DOPMY KOHCTPYKLMK, 06ecnevmBaTs TpebyeMblil BUA BHELLHEN NOBEPXHOCTM GETOHA,
noaaepXmBaTb KOHCTPYKLMIO, MOKA OHa He HabepeT pacnanybouHy0 NPOYHOCTb, U NMPU HEOBXOAMMOCTH Chy-
XXWUTb YNOPOM MNPKW HaTSHKEHUU apMaTypbl.

[Mpun M3roToBNEeHUN KOHCTPYKLIMIA NPUMEHSIIOT MHBEHTaPHYIO U CneLunarnbHyo, NepecTaBHYo U NepeaBmK-
Hyto onany6ky (TOCT 34329, TOCT P 52086, MOCT 25781).

Onany6ky 1 ee KpenneHus cneayer NPOeKTUPOBaThL M U3roTaBNMBAaTL TakMM 06pasoMm, YToObl OHW MOTMK
BOCMPUHATbL Harpy3ku, BO3HMKAIOLLME B NPOLECCE NPOM3BOACTBA paboT, NO3BONSANU KOHCTPYKLMAM CBOGOAHO
aedopMuposaTbCs M obecneunBanu cobniogeHne gonyckoB B nNpeaenax, YyCTaHOBIEHHbIX ANA KOHKPETHON
KOHCTPYKLMWU UK COOPYXXEHUSA.

Onany6bka u KpenneHus AOMKHbI COOTBETCTBOBATh NPUHATLIM cnocobam yknaaku U ynnoTHeHUs 6eToH-
HOWM CMECH, YCNOBUSIM MPEABAPUTENBHOIO HAMPSDKEHUS, TBEPAEHUSA OETOHA 1 TENNOBON 00paboTku.

CbeMHyto onanyOKy cneayeT NpoekTUpOBaTh M U3roTaBnuBaTh Takum 06pasoM, YToObl Obina obecneve-
Ha pacnanybka KOHCTpyKUMKn 6e3 nospexaeHust 6eToHa.

Pacnany6ky KOHCTpyKUUIA cnegyeT Nnpon3BoauTh nocre Habopa 6eToHoM pacnanyboyHOW NPOYHOCTH.

HecbeMHyto onany6ky crnieqyet npoekTMpPOBaTh Kak COCTaBHYIO YaCTb KOHCTPYKLIMK.

11.4 BeTOHHbIE U Xere300eTOHHbIe KOHCTPYKLUMN

11.4.1 N3rotoBneHne BGETOHHBIX U >Kene300EeTOHHbIX KOHCTPYKLMIA BKMOYaeT onanyboyHble, apmaryp-
Hble 1 GeTOHHbIe paboTbl, NpoBoaUMbIE B cooTBeTcTBUM ¢ 11.1, 11.2 1 11.3.

[0TOBbIE KOHCTPYKLUMM AOMKHbI COOTBETCTBOBATL NPOEKTY U MOCT 13015. OTKNOHEHNSA reOMETPUYECKNX
pasmMepoB JOIDKHbI YKNaAblBaTbCA B NpeAenax AOMYyCKOB, YCTAHOBIEHHbIX A5 KOHKPETHON KOHCTPYKLUUK.

11.4.2 B GETOHHbIX U Xene300eTOHHbIX KOHCTPYKUMAX K Havany ux skcnnyarauum dakrundeckasa npou-
HOCTb BeTOHa AOIKHA ObITh HE HIke TpebyeMon NPOYHOCTU BEeTOHA, YCTAHOBIEHHOW B NPOEKTE.

B cOopHbIX BETOHHbIX U ene306eTOHHbIX KOHCTPYKUMAX AO0MMkHA OblTb obecneveHa yCTaHOBEHHas
NPOEKTOM OTMYCKHAs NPOYHOCTL GETOHa (MPOYHOCTL OEeTOHa Mpu OTMpPaBKE KOHCTPYKUUM noTpebutenio), a
ANA NpeaBapuUTENbHO HanNPSDKEHHbIX KOHCTPYKUMUIA — YCTAHOBMIEHHAA NPOEKTOM nepeaaTtoqHas npoYHOCTb
(Npo4YHOCTL GeTOHA NPKW OTMNYCKE HATSXKEHNUS apMmaTypbl).

B MOHOMUTHBIX KOHCTPYKLUMAX A0MMKHA ObITh 06ecneveHa pacnanybovyHas NpoyHOCTb 6ETOHa B YCTAHOB-
NEeHHOM NPOEKTOM BO3pacTe (Mpu CHATUM HecyLlen onanyoku).

11.4.3 MNoabem KOHCTPYKLMIA CrieayeT OCYLIECTBAATb C NOMOLLbIO CheuManbHbliX YCTPONCTB (MOHTaX-
HbIX NETENb U APYrMX NPUCNOCOBNEHNI), NPEAYCMOTPEHHBIX MPOEKTOM. Mpu 9TOM AOMKHbI ObITb 06ecneyeHsl
YCNOBUA NOABEMA, UCKMOYaKOWMeE paspyLUeHne, NOTEPK YCTOWYMBOCTU, ONPOKUALIBAHUE, packayuBaHUE U
BpaLLeHWe KOHCTPYKLUW.

11.4.4 YcnoBusa TpaHCNOPTMPOBAHUA, CKIAAMPOBaAHUA U XPaHEHUSA KOHCTPYKLUUIA AOMKHbI COOTBETCTBO-
BaTb NPUBEAEHHbLIM B NpoekTe. Mpu 3ToM A0MmKHA ObiTb 0BecneveHa COXPaHHOCTb KOHCTPYKLUK, MOBEPXHO-
cTel 6eTOHA, BbIMYCKOB apMaTypbl U MOHTAXHbIX METENb OT MOBPEXAEHUN.

11.4.5 Bo3BeaeHue 3gaHuii 1 COOPY>XXEHUIN N3 COOPHbLIX ANEMEHTOB CneayeT Npou3BOAUTL B COOTBET-
CTBMM C NPOEKTOM MPOM3BOACTBa paboT, B KOTOPOM AOIKHbI ObiTb NPefyCMOTPEHLI NOCNEL0BaTENbHOCTbL
YCTAHOBKM KOHCTPYKUMIA U MeponpusATus, obecnevusatoime TpebyeMyld TOYHOCTb YCTAHOBKW, MPOCTPaH-
CTBEHHYIO HEU3MEHSIEMOCTb KOHCTPYKLMI B NPOLIECCE UX YKPYNMHUTENbLHOW COOPKM U YCTAHOBKW B MPOEKTHOE
NONOXeHne, YCTOMYMBOCTb KOHCTPYKUUIA W YacTel 34aHus UM COOPYXXEHUsI B Mpouecce BO3BedeHusi, 6es-
onacHble ycroBusl Tpyaa.
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Mpu BO3BEAEHMU 34aHUIA U COOPY>KEHWUIA U3 MOHONUTHOrO BETOHa creayeT npeaycMarpuBarb Mocne-
[0BaTeNbHOCTU BETOHMPOBAHMS KOHCTPYKLWIA, CHATUSI U NMepecTaHOBKKU onanybku, obecneynBatoLme npoy-
HOCTb, TPELLMHOCTOMKOCTb W KECTKOCTb KOHCTPYKLIMI B Npouecce Bo3seaeHus. Kpome aToro, cneayet npeay-
cMaTpuBaTtb MeponpuATUS (KOHCTPYKTUBHBLIE M TEXHOMOTMYecKkMe, a npu HeobxoaMMOCTUM — BhINOSNHEHUE
pac4eta), orpaHuymBaroLLme 06pa3oBaHNE U Pa3BUTUE TEXHOMOTUYECKUX TPELLMH.

OTKMOHEHUSA KOHCTPYKLIMIA OT NPOEKTHOTO MOMOXEHUS HE AOMKHbI NPEBbILLATL 0NYCTUMbIX 3HA4YEeHU, yCTa-
HOBMEHHbIX AN COOTBETCTBYIOLLMX KOHCTPYKUMIA (KOMOHH, 6anok, nnuT) 3gaduii u coopyxeHuii (CIM 70.13330).

11.4.6 KoHCTpykuum cnegyet cogepatb Takum o6pas3oM, UToObl OHU BbIMOSHANN CBOE Ha3HaveHue,
nNpeayCcMOTPEHHOE B MPOEKTE, B TEYEHUE YCTAHOBMEHHOIO Cpoka CcnyxObl 34aHUs Unu coopyxxeHus. Heob-
XOAMMO cOBnAaTh PEeXUM IKCnnyatauum GETOHHbIX U XKENe300eTOHHbIX KOHCTPYKLWIA 34aHUA U COOPYXKe-
HWUW, UCKIIOYaIOLLMIA CHUXEHUE UX HECYLLEH CNOCOBHOCTHU, 9KCNyaTaLMOHHON NPUTrOAHOCTU U AOMTOBEYHOCTH
BCNeAcTBMe rpyObiX HapyLUeHU HOPMUPYEMbIX YCIOBMI 3KChnyarauuu (neperpyska KOHCTPYKLMIA, HECO-
6nioaeHne CpPoKoB NPOBEAEHUS MNAHOBO-NPeaynpeaAnTenbHbIX PEMOHTOB, NOBbILLEHWE arpeCCUBHOCTU Cpe-
Abl 1 T. n.). Ecnu B npouecce akcnnyarauum oOHapy>eHbl NOBPEXAEHUS KOHCTPYKLUMIA, CHXKatoLme ee 6es-
0NacHOCTb U NPENSATCTBYIOLLUME €€ HOPMAaSTIbHOMY (DYHKLMOHUPOBAHUIO, CrieAyeT BbINOMHUTL MEepPONpUATUS,
npeaycMoTpeHHble B pasaene 12.

11.5 KoHTponb KavyecTBa

11.5.1 KoHTponb kavyecTBa KOHCTPYKLUUIA AOSHKEH YCTaHaBNMBaTb COOTBETCTBME TEXHUYECKMX MOKa3a-
Tenei KOHCTPYKUUIA (reOMEeTpUYECcKnX pasmepoB, NMPOYHOCTHbIX Nokasartenen 6eToHa u apmartypbl, NPOYHO-
CTU, TPELLMHOCTOMKOCTU U AedOPMATUBHOCTU KOHCTPYKLMM) NPU UX U3TOTOBMNEHUU, BO3BEAEHUN U KCNya-
Tayuu, a TaKke NnapaMeTPoOB TEXHONMOMMUYECKUX PEXUMOB NPOM3BOACTBA NOKa3aTeNAM, YKa3aHHbIM B MPOEKTE,
CIM 48.13330, NOCT 13015.

Cnocobbl KOHTPONA KayecTBa (MpaBuna KOHTPONS, METOAbl UCNbITAHUIA) PErnaMeHTUPYIOTCS COOTBET-
CTBYIOLUMU CTaHAAPTAMU U TEXHUHECKUMU YCIIOBUSMMU.

11.5.2 [ns oGecneyeHunsa TpeboBaHuii, NpeabsaBnseMbiX K 6ETOHHbLIM U YKene306eTOHHbIM KOHCTPYKLU-
AIM, CriefyeT NpoU3BOAMTL KOHTPOIIb KAYECTBA NPOAYKLMW, BKMIOYaIOWMIA B cebs BXOAHON, ONEPaLUOHHbIN,
MNPUEMOYHbIN U 9KCNNYaTaLMOHHbIA KOHTPOIb.

11.5.3 KoHTponb Nnpo4HOCTM BETOHA CreslyeT NPpoM3BOAUTL NO pesynsTaTtaM UCNbITaHUA UnK cneuuans-
HO U3rOTOBMEHHbIX UM OTOOPAaHHLIX N3 KOHCTPYKLMU KOHTPONbHbLIX 06pasuos no MOCT 10180, FOCT 28570,
nubo metogamu HepaspyLiatoLero koHtponsa no NFOCT 17624, FTOCT 22690.

[ns MOHOMUTHBIX KOHCTPYKLUUIA CneayeT NPOU3BOAUTL CMOLLHON KOHTPOMb MPOYHOCTU BETOHA Hepa3py-
LIAIOWMMKN METOAAaMM, C 00A3aTeNbHbIM NOCTPOEHUEM TPaAYyUPOBOYHbIX 3aBUCMMOCTEN. B MCKNIOUNTENbHbIX
cnyyasix (npu OTCYTCTBMM AOCTYNA K KOHCTPYKLMAM) AIONYCKAETCA NPOBEAEHME KOHTPONSA MPOYHOCTU BeToHa
MOHOJUTHbIX KOHCTPYKLIMIA NO KOHTPOMbHbIM 06pa3uamM, U3roTOBMEHHbIM HA MeCTe yKnaakn 6ETOHHOW cmecu
U TBEPAEBLUMM B YCMOBUSAX, UAEHTUYHBLIM TBEPAEHUIO OETOHA B KOHCTPYKLUSX.

OLeHKy NpOYHOCTM BeToHa cnegyer NpoBoAUTL cTatucTudeckumn metogamm no FOCT 18105 ¢ yueTom
haKTM4eCcKori OAHOPOAHOCTM BETOHAa Mo MPOYHOCTU. [pKM KOHTPONE NPOYHOCTM BETOHA HepaspyLuaKLLMMKU
MEeToAaMu OAHOPOAHOCTb NPOYHOCTU BETOHA ONpeaensioT ¢ yYeTOM NOrPELLHOCTU NPUMEHSEMBIX HEpaspy-
LLAKOLLMX METOAOB ONpeaeneHns NpoYHOCTM BeToHa.

MpuMeHeHne HeCTaTUCTUYECKMX METOLOB KOHTPOMSA NPOYHOCTUM BETOHA AONYCKAETCH ANS €AUHUYHbIX
KOHCTPYKUMIA UNKU B HayanbHbIA Nepuoa NPOWU3BOACTBA, MNKU NPU NMPUMEHEHUU HepaspyLlaloLmMX METOAO0B
onpeaeneHnsa Npo4HOCTU BETOHA C UCNOMb30BaHWEM YHUBEPCATbHbIX 3aBUCUMOCTEN C MX NPUBA3KOW K GeTo-
HY KOHTponupyemon naptuu 6e3 noCcTpoeHus rpagyupoBOYHbLIX 3aBUCUMOCTEN, @ TaKKE B UCKITIOUYUTENbHbIX
cnyyasix Npu KOHTPOre NPOYHOCTU BETOHA MOHOMUTHBLIX KOHCTPYKLMI NO KOHTPONbHLIM O0BpasLam, n3rotos-
JNeHHbIM Ha cTpouTenbHou nnowaake no NOCT 18105.

11.5.4 KOHTPONb MOPO30CTOMKOCTM, BOAOHENPOHULLAEMOCTM U NIIOTHOCTM BETOHa crneayer Npou3BoO-
autb no MOCT 10060, MOCT 12730.0, MOCT 12730.1, FTOCT 12730.5, TOCT 27005.

11.5.5 KoHTponb nokasarenen kayecrea apMmatypbl (BXOAHON KOHTPOMb) CneayeT NpoM3BOAUTL B COOT-
BETCTBUMU C TpeOOBaHMAMU CTAHAAPTOB HA apmartypy.

KoHTponb kauecTBa cBapoyHbIX paboT npouseogat cornacHo CIM 70.13330, MOCT 10922, FTOCT 23858.

11.5.6 OueHuBaTb NPUrOAHOCTL COOPHBLIX KOHCTPYKUUIA MO NPOYHOCTU, TPELLUMHOCTOMKOCTU M aedop-
MaTMBHOCTU (3KCMNyaTauMOHHON NPUrogHocT) crieayet cornacHo MFOCT 8829 npoBHbIM Harpy>eHuemM KOH-
CTPYKUMU KOHTPOMbHOW HArpy3KoW Unu BbIOOPOYHLIM UCTILITAHUEM C HArpy>XeHUEM 10 paspyLUeHUs OTAENb-
HbIX COOPHbIX U3AENUIA, B3ATbIX U3 NAPTUW OAHOTUMHBLIX KOHCTPYKLMIA. OLEHUBATL NPUrOAHOCTL KOHCTPYKLUN
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MOXHO TakXe Ha OCHOBE Pe3ynbLTaToB KOHTPONSA KOMMMEKCa eAUHUYHbIX nokasaTtenen (ana COOpHbIX U MOHO-
MUTHBIX KOHCTPYKLIMIA), XapakTepu3yoLmx NpOYHOCTL BETOHA, TOMNLMHY 3aLLUTHOTO COSi, FeOMETPUYECKHE
pasmMepbl CE4EHUIA U KOHCTPYKLUUI, PACNOMOXEeHWe apMaTypbl U MPOYHOCTb CBAPHbLIX COEAUHEHWN, ANaMETP U
MexaHu4ecKkue CBOMCTBA apMaTypbl, OCHOBHbIE Pa3MeEpbl apMaTypPHbIX U3AENUA U 3HAYEHUE HATSXKEHUS ap-
MaTypbl, NOMy4aeMbIX B MPOLECCE BXOAHOIO, ONEPALMOHHOTO U MPUEMOYHOTO KOHTPONS.

11.5.7 Tpuemky GETOHHbIX U Xene300eTOHHbIX KOHCTPYKLUIA NOCrne ux BO3BEAEHUsI cneayeTt OCyLlecT-
BMNSATb MYTEM YCTAHOBSEHUSI COOTBETCTBUSA BbIMONHEHHON KOHCTPYKLMKU npoekTy (CI 70.13330).

Mpuemky cOOPHbIX BETOHHBIX M Xene300eTOHHbIX N3AENUIA U KOHCTPYKUUIA CriefyeT OCyLUeCTBNSATbL No
CIM 130.13330 n MOCT 13015.

12 Tpe6GoBaHUA K BOCCTAHOBIIEHUIO U YCUTIEHUIO XeSe3006eTOHHbIX
KOHCTPYKUUN

12.1 OOwWMe NonoxeHusA

BoccTaHoBneHne n ycuneHue xene3o6eToHHbIX KOHCTPYKLMIA creayeT NpoM3BOAUTL HA OCHOBE pPe3ynb-
TaTOB MX HAaTYpHOro 06CcneaoBaHus, NOBEPOYHOrO pacyeTa, pacdeta U KOHCTPYMPOBAHUS YCUMUBAEMbIX KOH-
CTPYKUMUIA.

12.2 HaTtypHble 06CcneaoBaHUA KOHCTPYKLUMA

HaTypHbiMu 06crieaoBaHusiMU B 3aBUCUMOCTH OT KOHKPETHOM 3a4a4u AOSKHbI BbiTh YCTAHOBNEHSI: CO-
CTOSIHME KOHCTPYKLMIA, FEOMETPUYECKUE pasMepbl KOHCTPYKLMI, apMUPOBAHME KOHCTPYKLUIA, MPOYHOCTL GeTo-
Ha, BMA U KNacc apMaTtypbl U €e COCTOsIHWE, NPOrnGbl KOHCTPYKLWIA, LUMPUHA PACKPLITUS TPELLMH, UX ANUHA U
pacronoXxeHue, pasMepbl U Xxapaktep AedeKTOB 1 NOBPEXKAEHNIA, HATPY3KKU, CTATUYECKAS CXEMA KOHCTPYKLWA.

12.3 MNMoBepoyHble pacyeTbl KOHCTPYKLUNA

12.3.1 TloBepoYHbIe pacyeTbl CYLLECTBYOLLMX KOHCTPYKLWIA CrieayeT NpoM3BOAUTL MPU U3MEHEHUU Aei-
CTBYIOLLIMX HA HUX HArpy30K, YCrOBUI KCMyaTauum 1 06bEeMHO-NMAHUPOBOYHBIX PELLEHUIA, A TAKKE Npu 00-
Hapy>XeHUU CePbE3HbIX AE(EKTOB U NOBPEXAEHUIA B KOHCTPYKLIMAX.

Ha oCcHOBEe NOBEPOYHLIX PACYETOB YCTAHABNMBAIOT MPUrOAHOCTL KOHCTPYKLIMIA K SKCMnyaTauum, Heobxoau-
MOCTb X yCUNEHNS, HE0OX0AMMOCTb SKCMIyaTaLMOHHOW HArpy3kn UM NOMHY HENPUIOAHOCTb KOHCTPYKLIMIA.

12.3.2 ToBepoYHbIEe pacyeTbl HEOBX0AMMO NPOM3BOAUTL HA OCHOBE MPOEKTHLIX MaTEPUanoB, AaHHbIX
MO M3rOTOBMEHWIO U BO3BEAEHMIO KOHCTPYKLIMIA, a TaKKe Pe3ynsratoB HaTyPHbIX 00CNe10BaHUN.

PacuyeTHble cxembl Npy NPOBEAEHMU MOBEPOYHbIX PACHETOB CrneyeT NPUHMMATbL C YY4ETOM YCTAHOBMEH-
HbIX (PaKTUYECKNX reOMETPUYECKNX Pa3MePOB, PAKTUYECKOrO COeaMHEHUS U B3AaUMOAENCTBMS KOHCTPYKLMIA U
3MEeMEeHTOB KOHCTPYKLUIA, BbISIBIIEHHbIX OTKIOHEHWUI NPU MOHTaXe.

12.3.3 lNoBepoyHble pacyeTbl cneayet NPOM3BOAUTbL MO HeCyLUel CnocobHOCTU, AedhopMaLusam u Tpe-
LLIMHOCTOMKOCTU. [lonycKaeTcs He Npou3BOAUTb MOBEPOYHbIE PACYETHI NO 3KCMNyaTauMOHHON MPUFOAHOCTH,
€Crnu nepeMeLLeHns 1 LUIMPUHA PacKpPbITUSA TPELLWH B CYLLECTBYIOLLUMX KOHCTPYKLIMAX NPYU MaKCUMarbHbIX dak-
TUYECKUX Harpy3kax He NPEeBOCXOAAT AONYCTUMbIX 3HAYEHUM, @ YCUIUSA B CEYEHUSX ANIEMEHTOB OT BO3MOXHbIX
Harpy3o0K He NPEBbILIAIOT 3HAYEHUW YCUITUIA OT (PaKTUYECKM AEWCTBYIOLMX HArpy3oK.

12.3.4 PacuyeTHble 3Ha4YeHUs1 xapakTepucTuk BeToHa npuHMMaroT no Tabnuue 6.8 B 3aBMCUMOCTU OT
knacca 6eToHa, yKka3aHHOro B MPOEKTE, UIN YCIIOBHOTO Kracca 6eToHa, onpeaensemMoro ¢ noMoLLbo Nepeso-
OHBIX KOADULMEHTOB, 06ECNeYnBaIOLLUX SKBMBANEHTHYIO MPOYHOCTL NO haKTUUECKOW CpeaHel NPOYHOCTH
6eToHa, NoNy4YeHHON NO pesynsratam UCNbITaHW BETOHA METOAAMU HEPA3PYLLAIOLLETO KOHTPONSA WU MO UC-
MbITAHUSAM OTOOPAHHBLIX U3 KOHCTPYKLMK 06pasLoB.

12.3.5 PacueTHble 3Ha4YeHUs1 XxapakTepuCTUK apmaTtypbl MpUHUMalOT no Tabnuuam 6.14 n 6.15 B 3a-
BMCMMOCTM OT Kracca apmartypbl, yKasaHHOroO B NPOEKTEe, UMM YCIIOBHOMO Kracca apMartypbl, onpeaensiemoro
C NOMOLLLIO MEPEBOAHbLIX KOIMPULUMEHTOB, 06ecneunBatoLmnX SKBUBANEHTHYIO MPOYHOCTbL NO (PaKTUYECKUM
3HAYEHUsAM CpeiHelN MPOYHOCTU apMaTypbl, MONYYEHHON MO pe3ynbrataM UCMbITaHui 06pasLoB apmaTypsl,
0TOOpaHHbIX N3 06cneayeMbIX KOHCTPYKLWUNA.

Mpun OTCYTCTBMM NPOEKTHLIX AAHHBLIX U HEBO3MOXXHOCTM 0TBOpa 06pasLioB AOMYCKAETCS Kracc apMarypbl
yCTaHaBnueaTb No BUAY Npodunsa apMaTtypbl, 8 pacyeTHble COMPOTUBEHUA NpUHMMATL Ha 20 % Huxe CooT-
BETCTBYIOLUMX 3HAYEHWUIA, OTBEYAIOLLMX JAHHOMY Kraccy.

12.3.6 lNpu npoBeaeHUN NOBEPOUHbIX PACHETOB AOIMKHbI ObiTh YYTEHbI AePEKTbl U NOBPEXAEHUSA KOH-
CTPYKLMU, BbISIBNIEHHbIE B NMPOLIECCE HATYPHbIX 00CNEA0BaHUIA: CHUXEHME NMPOYHOCTU, MECTHbIE NOBPEXAEHUSA
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unu paspyLueHust 6eToHa; obpbiB apMaTypbl, KOPPO3UA apMaTypbl, HAPYLUEHME aHKEPOBKWU U CLENMEHUs ap-
MaTypbl ¢ BETOHOM; onacHoe o6pa3oBaHNe U pacKpbITUE TPELLMH; KOHCTPYKTUBHbLIE OTKITOHEHUSI OT NPOEKTa B
OTAENbHBIX ANEeMEHTaX KOHCTPYKLIMU N UX COEANHEHUSIX.

12.3.7 KoHCTpyKuMK, He yaosrneTsopsitoLme TpeboBaHWAM NOBEPOYHbIX PACHETOB MO HECYLLEN CMOCO6-
HOCTM 1 SKCMNIyaTaLMOHHOW NPUrogHOCTM, NOANEXAT YCUTNEHUIO, UMK ANA HUX AOMKHA ObITb CHKEHA 9KCMIy-
aTauMoHHas Harpyska.

[N KOHCTPYKLMIA, HE YAOBMNETBOPSAOLUMX TPEOOBAHUAM NOBEPOYHBIX PACYETOB NO IKCMIyaTaLMOHHOW
NPUroAHOCTH, AONYCKAETCA HE NpeaycMaTpuBaTh YCUNEHWUA NGO CHUXKEHUS Harpysku, ecnu daktudeckue
nporu6bl NPEBLILLAIOT AONYCTUMbIE 3HAYEHUS, HO HE MPENATCTBYIOT HOPMAanbHOM 3KCNMyaTauuu, a Takke
ecrnu akTu4ecKoe packpbiTe TPeLUMH NpeBbILaeT 40NYCTUMbIE 3HAYEHUSA, HO HEe CO3JaeT ONacHOCTKU pas-
pyLUEHUS.

12.4 YcuneHue xene3o6eTOHHbIX KOHCTPYKLUIA

12.4.1 YcuneHue xene300eTOHHbIX KOHCTPYKLMIA OCYLLECTBASAIOT C MOMOLLbIO CTarNbHbIX ANIEMEHTOB, 6e-
TOHa K ene3obeToHa, apMaTypbl U NONIMMEPHbIX MaTepuarnos.

12.4.2 TMpu ycuneHun xene3oB6eTOHHbLIX KOHCTPYKUUIA CrefyeT yUuTbiBaTb HECYLLYIO CMOCOOHOCTL Kak
3MEMEHTOB YCUIEHUS], TaK U YCUITMBAEMON KOHCTPYKUMU. [nsi 9TOro A0miHbl 6bITh 06€CneYeHbl BKIIOYEHME B
paGoTy 3NIEMEHTOB YCUINEHUSI U COBMECTHas ux paboTta ¢ yCUnuBaemomn KOHCTPYKUUEH. [N CUNbHO MOBPEX-
OEHHbIX KOHCTPYKUMIA (Npu paspyLueHumn 50 % n 6onee cevenunn 6etoHa unu 50 % u 6onee nnowiaam ce4eHus
paGo4yeit apMaTypbl) SNEMEHTLI YCUNEHUS CrieayeT pacCHUTLIBATb Ha MOSHYIO AEWCTBYIOLLYIO HAarpy3ky, npu
3TOM HecyLlaa CnoCoOHOCTb YCUMMBAEMON KOHCTPYKLMU B PACHETE HE YUUTBLIBAETCS.

Mpu 3apgenke TPELWWH C LULMPUHOW packpbITus Gonee AoNyCTUMON U aApyrux aedekToB 6eToHa cneayer
obecneunBaTb PaBHOMNPOYHOCTb YYACTKOB KOHCTPYKLIMM, NOABEPrHYBLUMXCS BOCCTAHOBMEHUIO, C OCHOBHBIM
GEeTOHOM.

12.4.3 PacyeTHble 3Ha4YeHUs XapakTepUCTUK MaTepuanosB YCUIEHUS NPUHMMAIOT NO AENCTBYIOLLUM
HOPMAaTUBHLIM JOKYMEHTaM.

PacueTHble 3Ha4YeHMA XapakTePUCTUK MaTepMarnoB YyCUNUBAEMON KOHCTPYKLMKM NMPUHUMAIOT, UCXOAS U3
NPOEKTHbIX AAHHBIX C YYETOM pe3ynkLTaTtoB 00CneaoBaHusi COrnMacHoO NpaBunam, NPUHATHIM NPU NMOBEPOYHbIX
pacdeTax.

12.4.4 PacyeT ycunmeaemoii xene3o00eTOHHONM KOHCTPYKUMKU crneayeT Npou3BoauTb NO obWwmum npaeu-
nam pacyeTa xene3obeTOHHbIX KOHCTPYKUMIA C Y4ETOM HanpsHKeHHO-4edOPMUPOBAHHOTO COCTOSHUA KOH-
CTPYKLMU, NONYYEHHOIO €0 A0 YCUIIEHUS.

13 Pacuert xene3o6eTOHHbIX KOHCTPYKLUI Ha BbIHOCSAIMBOCTb

13.1 Pacuer »ene306eTOHHbIX KOHCTPYKLUM HA BLIHOCIIMBOCTL CNeAyeT BbiNOMHATL NPU 4ENCTBUN MHO-
rOKpaTHO NOBTOPSIIOLLENCH (perynspHon) Harpy3sku. Mpoeepka CONPOTUBNEHUS NPU pacyeTe Ha BLIHOCAUBOCTb
BbINOJSIHAETCS OTAenbHO Ans 6eToHa u apmaTypsl.

PacyeT Ha BbIHOCNMBOCTb BLIMOMHSAIOT MO YNPYrov ctaguu ¢ TpewmHamu. Paboty pacrsiHytoro 6eToHa u
CXXaTon apMaTypbl HE YYUTLIBAKOT U UX NPOYHOCTb Ha BLIHOCAMBOCTb HE PACCYUTLIBAETCA.

13.2 PacyeT Ha BbIHOCMUBOCTb HEOGXOAUMO NPOM3BOAUTL M3 YCAOBUIA, NPU KOTOPLIX MakCUMasbHbIE
HanpshkeHUA B ©xkaTtoM BGeTOHe U pacTsAHYTOW apmaType OT NOBTOPAIOLENCA Harpy3ku He NMpEeBbIWAIOT pac-
YeTHbIX CONPOTUBMNEHNIT BETOHA M apMaTypbl HA CXKaTUE U PaCTsXKeHUEe NO BLIHOCIIMBOCTU COOTBETCTBEHHO.

13.3 PacueTHble conpoTuBneHus 6eToHa u apMartypbl N0 BLIHOCITMBOCTU B 0GLLIEM Criyyae onpeaensior-
CA C yY4ETOM aCUMMETPUM LIMKIOB Harpy>XeHui, knaccoB 6eToHa n apmatypbl (N0 NPOYHOCTU Ha CXKaTue u pac-
TSDKEHWNE COOTBETCTBEHHO) ANsA uncna uuknos N =2 - 108 ¢ ucnonb3oBaHMeM HUCTALAIOLLEN KPUBONMHEHON
3aBMCUMOCTU, NOMYYEHHOW Ha OCHOBAHWUMW OMbITHBLIX AAHHBIX.

Mpw onpegeneHnn pac4eTHbIX CONPOTUBIEHMI BETOHA NO BEIHOCNMBOCTYW CrieayeT yunTbiBaTh Bug 6eto-
Ha (TSXKENbIA UK NEerkuii), a Takke cocTosHue 6eToHa no BRaXxHoCTH. Mpu onpeaeneHnn pacyHeTHbIX COnpo-
TUBMNEHUN apMaTypbl NO BEIHOCNIMBOCTU CMEAYET YYUTLIBATL HANIMYME CBAPHBIX COEAUHEHMIA.

ACUMMETPUA LIMKIOB Harpy>xeHuii XxapakTepusyeTcsi OTHOLUEHUEM MUHUMATbHbIX U MakCUManbHbIX Ha-
npsbkeHuii B 6ETOHE 1 apMaTtype B npegenax Lukna U3MEeHeHWs Harpysku.
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MpunoxeHue A

OCHOBHbIe ODYKBeHHble 0603HaYeHUA
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narnbaroLnii MOMEHT;

narnbatoLnii MOMEHT C Y4ETOM MOMEHTa YCUNUS NPeABapUTENBHOrO 06XaTus OTHOCUTENBLHO
LeHTpa TSKECTH MPUBESEHHOTO CeYEeHUsT;

NpoAosbHas cuna;

nonepedHas cuna;

KPYTSILLMIA MOMEHT.

Xapakmepucmuku Mamepuanos

HOpMaTuBHOE conpoTueneHune OeToHa OCEeBOMY CXaTUIO,

pacyeTHble conpoTUBMeHns GeToHa 0CEeBOMY CXaTuio ANA NpefenbHbIX COCTOAHUIA COOTBET-
CTBEHHO MepBOW U BTOPOR rpynn;

HOpMaTuBHOE conpoTueneHune GeToHa 0OCEBOMY paCTAXKEHUIO,

pacyeTHLIe COMPOTUBMNEHNSI BETOHa OCEBOMY PaCTSKEHUIO ANSA NPEAenbHbIX COCTOSIHWA COOT-
BETCTBEHHO MEPBOV U BTOPOM rpynr;

pac4eTHOE COoMpoTUBMEHUe BETOHA CMATULD;

nepefaTovHas NPoYHOCTL GeTOHa,

pacyeTHOe CONpOTUBMEHMWE CLienneHnst apmatypbl ¢ 6€ToHOM;

pac4yeTHble COMPOTUBNEHNA apMaTypbl pacTaXeHUI ANA npeaenibHbIX COCTOSIHUIA COOTBET-
CTBEHHO MepBOW N BTOPOK rpynm;

pacyeTHOe CONpOTUBNEHUE NOMEepPEYHON apMaTypbl PacTAXKEHWUIO;

pac4eTHOE COMpPOTUBMEHUE apMaTyphl CXaTuio AN NPeAenbHBIX COCTOSIHUIA NEPBONA rpynnbl;
HavasbHbli Mogynb YNpyrocT 6eToHa NpU CXaTUK U pacTSKEHUK;

npvBeLeHHbIR Mogynb AedopMmaLumn cxaToro 6eToHa;

MOAYIb YNPYrocTn apMaTypsbl;

npuBegeHHbli Mogynb AecdopmaLnun apMaTypbl, pacnosnioKEHHO B pacTAHYTON 30He anemMeHTa
C TpelwHamu;

npegencHble oTHOCUTENBHBIE AedhopMauymn 6eToHa COOTBETCTBEHHO NPU PaBHOMEPHOM OCe-
BOM CXaTWMW U OCEBOM pPacTsIKEHWUH;

OTHOCUTENbHbIE AedopMaLmi apMaTypbl NpU HanpsbkeHUK, pasHom R,

OTHOCUTENBHBIE AedopMaumnn ycaaku 6eToHa;

KOS DULMEHT NonsydecT GETOHE;

OTHOLLIEHWe COOTBETCTBYIOLMX MOAYNel ynpyrocTi apmartypel £, u GeToHa £,

Xapakmepucmuku NonoxeHus npodonbHol apmMamypbl  ronepeyHoM Ce4eHUU snemeHma

S J—

06o3Ha4eHne NPoAoNLHOM apMaTypsl:

a) Mpu HanM4uu CxaTol U pacTAHYTOW OT AEWCTBUSA BHELLUHEN Harpy3ku 30H cevyeHuss — pac-
NOMOXEHHOMN B PacTAHYTON 30HE;

6) NpW NOMHOCTLIO CXaTOM OT 4eiCTBUSA BHELLHER Harpy3Kkn CEYEHUN — PACTONOXEHHON Y Me-
Hee CXaToii rpaHn ceveHus;

B) Np¥ NOMHOCTBI PaACTAHYTOM OT JeiCTBUS BHELUHER Harpy3Kkn CeHeHnn:

- ANSi BHELEHTPEHHO pacTSHYTLIX 3NEMEHTOB — PacnonoXeHHoW y BGonee pacTAHYyTON rpaHu
CeveHus,

- ANS UEHTpanbHo-pacTaHYTLIX 3MeMeHTOB — BCeil B MONEPEYHOM CEYeHNN reMeHTa;

o60o3Ha4eHne NPoAoNLHON apMaTypsl:

a) MNpu HanM4uu cxaTtoi U pacTAHYTOW OT AEWCTBUA BHELUHEN Harpysku 30H ceveHuss — pac-
NONOXEHHON B CXaToW 30HE;

6) NpwW NONHOCTBO CXaTOM OT AEMCTBUSI BHELLHEN Harpy3ku Ce4eHnn — pacronoxeHHoi y 6o-
nee CXaToi rpaHn ceveHus:;

B) MpW NOMHOCTLIO PacTsHYTOM OT AEUCTBUSA BHELLHEW Harpysku cedveHun BHeLeHTPEHHO pac-
TAHYTBIX ANEMEHTOB — PaCMofIOKEHHOW Y MeHee pacTAHYTON rpaHn ceveHuns.
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leomempuyeckue xapakmepucmuku
WwnpuHa NpAMOYroyibHOro ce4eHu, LMpuHa pe6pa TaBpOBOIro U 4ByTaBpoBOro CeYeHuit;

WWpWUHa MoJikn TaBpoBOro U AByTaBpOBOIro CEYEHUIA COOTBETCTBEHHO B paCTHHyTOﬁ n cxaron
30HaXx;

BbICOTa NPAMOYIonibHOro, TaBpoBOIro U AByTaBpOBOIro ceveHuit;

BbICOTa MNOJIKU TaBpOBOIro U AByTaBpOBOIo CEYEHU COOTBETCTBEHHO B paCTFlHyTOVI N cXaTown
30HaXx;

paccTosHWe OT paBHOAEMNCTBYIOLLEN YCUNUA B apMaType cooTBeTCTBEHHO S U S’ o Bnvxaii-
WeW rpaHu ceveHus;

paboyas BbICOTa CeYeHUs], paBHasi COOTBETCTBEHHO h—auh — &';

BbICOTa CXaToil 30HbLI 6eToHa;

o X
OTHOCUTENbHas BbiCOTa CKaTol 30HbI 6eToHa, paBHaA h_ \
0
paccToaHne Mexay xomytamu, usmMmepeHHoe no ArHe aneMeHTa;

3KCUEHTPUCUTET NPOAOITLHON cUnbl N OTHOCUTENBHO LIEHTPa TAXECTU MPUBEAEHHOIO CeveHus,
onpeaenseMelii ¢ yuetom 7.1.7 n 8.1.7;

PaccTosiHUA OT TOYKW NPUNoXeHUs NpofonbHol cunbl N 40 paBHOAENCTBYIOLLEA YCUIUIA B ap-
MaType COOTBETCTBEHHO S ” S,

SKCLEHTPUCUTET YCUIUSA NMPEfBapUTENLHOMO 06XaTUsi OTHOCUTENBHO LIEHTpa TSXKECTU NpUBe-
LOEHHOro ceveHus,

paccTosiHWe OT HeWTparbHOM OCK A0 TOYKU NPUNOXKEHUS YCUNKUSA NpeaBapUTenbHOro obxaTns ¢
Y4€TOM U3rnbatoLiero MoMeHTa OT BHELUHEN Harpy3Ku;

paccTosiH1e OT TOUKW MPUIOXEHMS! YCUNUA NpeaBapuTensHOro oGxatus Ny, ¢ yueTom usrmbato-
LLiero MOMeHTa OT BHELUHeH Harpy3ku 0 LieHTpa TSKECTU pacTAHYTON UMW HauMeHee CXaTon
apMaryphl;

NPONeET 3NeMeHTa;
ANWHa 30HBl aHKePOBKY,;

ANVHa 30HbI Nepefaqun NpefBapUTENbHOro HanpsbkeHNs B apMatype Ha 6eToH;

pacyeTHasi AfMHa aneMeHTa, NoABepratowerocs AeWCTBUIO CXMMaIOLLEen NPOAONbHON CUbI;
paguyc MHepLMK Nonepe4Horo Ce4eHUs arieMeHTa OTHOCUTENBHO LIEHTPa THKECTU cedeHus;
HOMWHarbHbIA JUameTp CTEpPXKHEN COOTBETCTBEHHO NPOAOMLHOM U NoNepedHOn apMmaTyphbi;
nrowaamn cedeHnst apMaTypbl COOTBETCTBEHHO S 1 S,

nrowagb CEeYEHUs XOMYTOB, PacrnoNOXEHHbIX B OfHON HOpPManbHOW K NPOAONBHON ocu ane-
MEHTa MII0CKOCTH, NepecekatoLLel HakNoHHOe CeveHue;

KO3 (PULIMEHT apMUPOBaHWsi, OrpefensieMblii Kak OTHOLIEHWE MroLlagn ceveHuss apMatypbl S
K nrowjanyn nonepeyHoro cevyeHUss anemeHTa b - hy 6e3 yueta CBECOB CXKaTblX U PaCTAHYThIX
Mornok;

nnowaab Bcero GeToHa B NONEPEYHOM CeYeHuu;

nrowagb cedeHns 6eToHa cxaTol 30HbI;

nrowagb cedeHns 6eToHa pacTAHYTON 30HbI;

nrowjaab NPUBEAEHHOTO CEYEHUS SNeMEHTa;

nnowaab CMATUS GeToHa;

MOMEHT UHEPLMM ceveHUst Bcero 6eToHa OTHOCUTENBHO LieHTPa TAXECTU CeYEHNs AneMeHTa;
MOMEHT UHEPLMN NPUBEAEHHOTO CEYEHUS NeMEHTa OTHOCUTENBHO €ro LieHTpa TAXKECTH;

MOMEHT CONPOTUBMNEHNA CeHEHUA ANeMeHTa aAnA KpalHero pacTaHyToro BOfOKHa.
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XapakmepucmuKu rnpedeapumernbHO HarnpsXeHHo20 anemMeHma

ycunive npeasapuUTernsHoOro o6xartusi ¢ y4eToM NoTepb NpeABaprUTENIbHOIO HamnpsKeHWs B apMa-
Type, COOTBETCTBYIOLLMX paccMaTpuBaeMoli cTagum paGoThl aNeMeHTa;

ycunue B HanpﬂraeMon apMaTtype ¢ y4eTOM COOTBETCTBEHHO NEPBLIX U BCEX NOTEPb npeaBapu-
TENbHOMo HaNpsAXXeHus,

npeABapUTENbHOE HanpshkeHWe B HanpsraeMoii apMaType ¢ y4eToM NoTepb NpeaBapuTerbHo-
ro HanpsPKEHWUs B apMaType, COOTBETCTBYIOLLUX pacCMaTpuBaeMoii cTagum paboTsl aneMeHTa;

noTepu NpefBapUTENLHOTO HanpskeHUsl B apMaType;

cXKUMaroLLmMe HanpsbkeHUs B 6eTOHe B CTaguu npegBapuUTenbHOro o6xaTus ¢ y4eToMm noTepb
NpeABapUTENBHOTO HamnpsXKeHWs B apMaType.
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MpunoxeHune b

PacueT 3aknagHbIx aetanen

5.1 PacueT HopManbHbIX aHKepoB, MPUBAPEHHbLIX BTaBP K MIIOCKUM afieMeHTaM CTarbHbIX 3aKnafHbIX geTaneil, Ha
AeicTBre 3rnbatoLMx MOMEHTOB, HOPMasTbHBIX U CLBUTatoLLMX CUN OT CTAaTUYECKOH Harpy3Kk1, pacnonoXeHHLIX B OAHOIA
MI0CKOCTV CUMMETPUM 3aKNagHoil AeTany, MPOUSBOAST U3 YCIOBUS

. N_ .
Gong, Manj g (B.1)
Qan,j,O Nan,j,O

rae N,p,; — HauBorbluee pacTsrvBaiollee yCurine B O4HOM Pl aHKEpOB, paBHOe

M N
N =2 B.2
an,j z nan ( )

Qqnj — CABWraloLLee ycunue, MPUXOASLUEECs Ha OAUH PSif aHKEPOB, paBHOe

Q-0,3N,
Qan,j = n—an’ (5-3)
an
N., — HauGonbluee CXMMalOLLEE yCUnue B OAHOM Psiy aHKEpOB, OpefiensieMoe no GopMyne

M N
N, =—-— (B.4)

z n,

Qgpj0 — CABUralolLas cuna, BOCTIPUHUMaEMas aHkepamm, OnpeAenseTcs no opmyne

C)an,j,O =Ys,sh 'Aan,j '\/Rb ‘Rg, (b.5)

A€ Yesp — KOIPPUUMUEHT, MpUHUMaeMblil pasHeIM 1,65;
— npejenbHaa pactAarmBarolias cuna, BocrnpuHuMaeMan oAHUM psaoM aHKepoB, onpeaensaercd no q)opmyne

Nonjo =Rs - Aan e (5.6)

an,j

Nan,j,O

B dopmynax (B.1)—(B.6):

M, N, Q — MOMeHT, HopMmanbHaa U caBuraloljas cunel, AeUCTBYIOWMNE Ha 3aknafHYH AeTalnb COOTBETCTBEHHO;
MOMEHT onpefenaeTca OTHOCUTENBHO OCK, PACNONOXEHHON B NNOCKOCTU HapYXXHOM rpaHn NNacTuHbI
1 NPOXOAALLEI Yepe3 LiEHTP TAXKECTU BCEX aHKepOB,

— YUCNO PSAOB aHKEPOB BAOMb HaMpaBneHns casuratoLei cunbl; ecnu He obecneynBaeTcs paBHOMEp-
Has nepegavda casuratolleil cunbl Q Ha Bce paabl aHKEPOB, TO NPW ONpeAenNeHU CABUraloLLEero ycunms
Qg YUUTHIBaETCA He Gonee YeTbipex paaos,

Z — paccTosiHUe MeXAy KpaiHUMU psipaMu aHKepos,
Agnj — CyMMapHasi ninolyajib NonepeyHoro Ce4eHns aHkepos Haubonee HanpsXeHHOro psAaa.

Mnowaab cevYeHUsa aHKkepoB OCTaNbHLIX PSAOB AOMKHA NPUHUMATLCA paBHON NNOWAAKN ceYeHusi aHkepoB Hanbo-
nee HaNpPAXeHHOro paaa.

B ¢opmynax (B.2) u (B.4) HopmaneHas cuna N cuutaetca NonoXuTeNsHOW, €CNu HanpaeneHa oOT 3aknajHon aeTa-
nm (cM. pucyHok B.1), u oTpulaTensHOn — ecrin HanpaeneHa K Heil. B cnyvasx, koraa N, nony4aert oTpuyarensHoe
3HadeHue, To B popmyne (B.3) npunumatotr N - = N.

Mpn pacnonoxeHnn 3aknagHol AeTanu Ha BepxHeil (Npy 6eTOHMPOBaHNM) NOBEPXHOCTU U3AENNA 3HadeHne N,
NPUHUMAIOT PaBHLIM HYNIO.

nan

1 1-1
T
Q¢'E—'— Y TJloio
==+ diete}
M .E—‘r < <|0: 0
1A
a1

PucyHok B.1 — Cxema ycunui, eACTBYIOWUX Ha 3aknagHylo feTanb
100



CIN 63.13330.2018

B.2 B 3aknagHoi getanu ¢ aHkepamu, npuBapeHHbIMWU BHAXNECTKY Noj yriom oT 15° go 30°, HaKMOHHbIE aHKepbI
paccuuThLIBaKOT Ha AeicTBue caBuraroweit cunsl (npu Q > N, rae N — oTpeiBatowjas cuna) no gopmyre

Q-0,3N,
- an
Aan,inc = R ’ (B.7)
s
raoe Aan,inc — CyMMapHaa nnowaab nonepe4yHoro cevdeHnA HakNOHHbIX aHKepOoB,

N3, — no copmyne (5.4).

Mpu 3TOM AOMXHLI yCTaHaBNMBATLCA HOpPMarbHblE aHKepbl, paccuuTbiBaeMble No dopmyne (6.1) Npu 3HadeHu-
AX Qg PaBHLIX 0,1 caBuratowero ycunus, onpegensemoro no cgopmyne (6.3).

B.3 KoHcTpyKuusa cBapHbIX 3aknagHblX AeTaneil ¢ NnpuBapeHHbIMA K HUIM 3fieMeHTaMK, NepefaroLlyuMn Harpysky
Ha 3aknagHble aetanu, AomkHa obecnednsarb BKIOYEHUe B paboTy aHKepPHbLIX CTEPXHEN B COOTBETCTBUM C NPUHATON
pacqeTHoOI cxeMoW. BHelwHWe aneMeHTbl 3aKiagHbIX AeTanei n ux cBapHble COeAUHEHUs1 pacCYUTLIBAIOTCA COMTTacHO
CIM 16.13330. MNpu pacyeTe NNacTUH U haCoOHHOro NpoKaTa Ha OTPbLIBAIOLLYIO CUIY MPUHUMAETCA, YTO OHU LWAPHUPHO CO-
€AWHEHbI ¢ HOPMarnbHbLIMU aHKEPHBLIMN CTEPXKHAMMN.

Kpome Toro, TonwuHa nnacTuHbl ¢ pacHeTHOR 3aknagHoW AeTanu, K KOTOPOiA NpUBapuUBaloTCS BTaBp aHKepbl, 4OK-
Ha NpOBEPATHLCA U3 YCNoBUA

R
£20,25d,, %, (5.8)

sq

rae d,, — BWaAMETP aHKePHOro CTepPXHSA, TpebyeMbli No pacyeTy,
Rsq — Ppac4eTHoe conpoTuBneHne cTanu Ha cpes, NpuHUmMaemoe cornacko Cl116.13330.

[na TUNoB cBapHLIX coefuHeHuni, obecnevunBaloLMx GONbLLIYIO 30HY BKIMIOYEHUS NNAcTUHE! B paboTy Npu BeIpLIBa-
HUM U3 HEee aHKePHOro CTEPXKHA U COOTBETCTBYIOLEM 060CHOBaHWUN BO3MOXHA KOPPEKTUpOoBKa ycnosus (b.8) Ana yMeHb-
LUEHNS TONLMHBI NNACTUHBI.

TorL1Ha NnacTUHB! AONXKHA TakKe YAOBNETBOPATL TEXHONOrUYECKUM TpeGoBaHUAM No cBapke.

B.4 Mpn Hann4Mn pacTaruBaloLUx YCUNUiA BO BCEX HOPManbHLIX UMW HAKMOHHLIX aHKepax, NpUBapeHHLIX K Mro-
CKVM 3neMeHTaMm 3aknafHol feTanu, Heobxoanumo npeaycMoTpeTb obecnedeHne NpoYHOCTM 6eToHa Ha BbiKansiBaHue no
COOTBETCTBYIOLLMM NOBEPXHOCTAM BbIKaNbIBAHNA.

PacuyeT Ha BbikanbiBaHWe A0oMnycKkaeTcs He NPOU3BOAUTL, €CNU KOHL|bI aHKEPOB 3aBefieHbl 3a NPOJOfbHYIO apMarTypy,
pacnonoXeHHYI0 y MPOTUBOMONOXHON OT 3aknafHON AeTanu rpaHn Xene3o0eTOHHO| KOHCTPYKLMK, @ YCUNeHNs aHKepoB
B BUAE NNACTUH UMK NoNepeYHbIX KOPOThILLeR 3aLennsaoTes 3a CTePXKHN NPOAOSILHON apMaTypbl ANAMETPOM: He MeHee
20 MM — NpY CUMMETPUYHOM 3aLENNEHNN, He MeHee 25 MM — MPU HECUMMETPUYHOM. NpU 3TOM y4aCTOK Kene3o6eToH-
HOM KOHCTPYKLIMN MeXaY KpailHUMK psiiaMn aHKepoB NPOBEPSETCA Ha [leCTBIEe COOTBETCTBYIOLEN NONePEHHON CUTLI.

Mpy feicTBUN caBUratoLLMX YCUMUIA Ha 3aknafHyto AeTallb Mo HanpaBneHNo K Kparo Xene306eTOHHOW KOHCTPYKLMK
TakKe HeobxofMMo npeaycmaTpusaTh obecnedeHne NPOYHOCTY Ha oTKasbiBaHie GeToHa.
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Mpunoxexue B

PacyeT KOHCTPYKTUBHbLIX CUCTEM

B.1 PacyeT HecyLUX KOHCTPYKTUBHBIX CUCTEM AOMKEH BKIOYATD:

- onpeaeneHune ycunuin B 3neMeHTax KOHCTPYKTUBHON CUCTEMBI (KOMOHHAX, MIUTax NepeKpbITUA U NOKPLITUS, YH-
JaMeHTHbIX NUTax, cTeHax, sapax) U yCunuid, AeNCTBYIOWNX Ha OCHOBaHUS (DYHAAMEHTOB;

- onpeaeneHune nepemMeLleHUin KOHCTPYKTMBHOK CUCTEMBI B LIENOM W OTAEMbHLIX €€ aNeMEHTOB, a Takke YCKOPeHUiA
KonebaHWs NepeKpLITUA BEPXHUX STaxel;

- pac4eT Ha YCTOMYMBOCTb KOHCTPYKTUBHOMW CUCTEMBI (YCTOMUMBOCTL (DOPMbI M MOMNOXEHUS),

- OL|eHKY Hecylleli cnocobHocTU U fecopMaLin OCHOBaHMUS;

- OL|EHKY COMpPOTUBNSAEMOCTW KOHCTPYKTUBHON CUCTEMbI MPOrpeccupyioLeMy paspyLUeHuIo (B OTAENbHLIX Cyyasax).

B.2 PacdeT Hecyllei KOHCTPYKTUBHOW CUCTEMBI, BKNIOYaIOLLENA HA3EMHBLIE U NOA3EMHBIE KOHCTPYKUMKU U ddyHAa-
MEHT, criefyeT npouaBoAnTb ANA CTaguu aKkcnnyaTtauun. B cnyyae cyluecTBEHHOro M3MEHEHUsi pacyeTHOW cuTyauun B
npoLjecce BO3BELEHUA pacHeT HecyLel KOHCTPYKTUBHOW CUCTEMBI creayeT Npou3BOAUTL AN BCeX NocneaoBaTenbHbIX
CTaauil BO3BEAEHUS, NPUHUMas pac4eTHble CXeMbl, COOTBETCTBYIOLLME pacCcMaTpUBaeMbiM CTagUsAM.

B.3 Pac4eT HecylLel KOHCTPYKTUBHO cucTeMbl B obLiem criydae crneflyeT NpoM3BoAUTE B MPOCTPaHCTBEHHOA No-
CTaHOBKE C Y4€TOM COBMECTHOI paboThl Hag3eMHbIX W MOA3EMHBLIX KOHCTPYKUUIA, byHAaMeHTa U OCHOBAHUS MOA HUM.

B.4 lNpu pacyeTe HeCyLLMX KOHCTPYKTUBHBLIX CUCTEM, COCTOALLMX U3 COOPHLIX SNIEMEHTOB, CNeAyeT y4uThiBaTh No-
0aTnUBOCTb UX COeUHEHWUIA.

B.5 Pac4yeT HecyLUX KOHCTPYKTUBHBLIX CUCTEM CREAyeT NPpOou3BOAUTL C MPUMEHEHUEM JIMHEWHBIX U HEMUHERHBIX
8edopMaLMOHHBIX ()KECTKOCTHBIX) XapaKTepUCTUK XKene306eTOHHLIX S11EMEHTOB.

JMHelHble AedopMaLMOHHbIE XapaKTepUCTUKN XKENe306EeTOHHBIX 3NEeMEHTOB OMNpeaensioT Kak ANSA CoLHOro
ynpyroro Tena.

HenuHelHble AedopMaLMOHHbLIE XapaKTepuUCTUKN XKene3obeTOHHLIX 3MEMEHTOB NpU U3BECTHOM apMUpOBaHWm
CrefyeT onpeaensTb C y4eTOM BO3MOXHOro o6pasoBaHus TPELMH B MOMEPEYHbIX CEYEHUSX, a Taloke C y4ETOM pasBUTUSA
Heynpyrux gedopmMaumnii B 6eToHe 1 apmaType, COOTBETCTBYIOLMX KPATKOBPEMEHHOMY W ANUTENLHOMY AEUCTBUIO Ha-
rpy3Ku.

B.6 B pesynkrarte pacyeTa HecyLlel KOHCTPYKTUBHON CUCTEMbl AOMKHbI ObITb YCTaHOBIEHB!: B KONIOHHAX — 3HaYe-
HWS NPOAOIBHBIX U MONEPEYHLIX CUM, U3rnbatoLMx MOMEHTOB; B MNOCKUX MAWTax NepekpbiTUiA, NOKPLITUA U PyHAAMEH-
TOB — 3Ha4YeHUs U3rnbatoLiux MOMEHTOB, KPYTALLUX MOMEHTOB, NMONEPEYHbLIX U NPOAONBHBIX CUJ; B CTEHAX — 3HAYeHUs
NPOAOIbHLIX U CABUMAIOLLMX CUM, U3rMBatoLLMX MOMEHTOB, KPYTALLMX MOMEHTOB U NMOMNEPEYHLIX cul.

OnpefeneHve ycunuin B aneMeHTax KOHCTPYKTUBHOWA cucTembl criefyeT Npon3BOAUTE OT AeACTBUA pacdHETHBIX Mo-
CTOAHHBIX, ANUTENBHLIX U KPaTKOBPEMEHHLIX Harpysok.

B.7 B pesyneraTe pac4eTta HecyLUel KOHCTPYKTUBHON cMCTEMbI AOMXKHBI ObiTb YCTAHOBINEHbLI 3HAYEHUA BEPTUKaNb-
HbIX NepemelleHnid (NpornboB) NEpeKPLITUA U NOKPLITUIA, FOPUIOHTANBHBIE NEPEMELLEHUS KOHCTPYKTUBHON CUCTEMBI, @
NS 34aHUA NOBLILLEHHON 3TAXHOCTW — TakkKe YCKOpeHUst konebaHuii nepekpbITUiA BepXHUX aTaxeil. 3HaveHne nepe-
MeLLeHUI 1 ycKopeHus kornebaHuii He JOMKHO NpeBbIllaTh JONYCTUMbIX 3HAYEHWA, YCTaHOBNEHHbLIX COOTBETCTBYIOLMMU
HOPMaTMBHBLIMW JOKYMEHTaMW.

Fopu3oHTanbHble NepeMeLLleHns KOHCTPYKTUBHOW cUCTeMbl CriefyeT onpeaensTb oT AeicTBuUA pacyeTHbIX (4nA
npeaenbHbIX COCTOAHUIA BTOPOW rPYMnbl) NOCTOAHHBIX, AMUTENbHBIX U KPaTKOBPEMEHHBIX ropU3OoHTarnbHbIX U BEpPTUKab-
HbIX Harpysox.

BepTukanbHble nepemelleHns (Nporibel) NepekpbITUA U NOKPBITUIA credyeT onpeAensTb oT AeUCTBUS HOpMaTUB-
HbIX NOCTOAHHBIX U ANUTENBHBLIX BEPTUKAMBHBIX Harpy3ok.

HecTkocTHbIe XxapaKTepUCTUKW eMEHTOB KOHCTPYKTUBHON CUCTEMbI CriefyeT NPUHUMaTh C y4eTOM apMUPOBaHUSA,
Hanuymsa TpeLwmH 1 Heynpyrux gedopmaunil B 6eToHe U apmaType cornacHo 8.2.26, 8.2.27.

YckopeHust konebaHnil NnepeKpbITUA BEPXHUX 3TaXKel 3aaHns cnefyeT onpedensTe Npyu AeicTBUM NyNbCaALMOHHOM
COCTaBIAOLLeA BETPOBOW Harpy3Kku.

B.8 Mpu pacyeTe Ha yCTONYNBOCTL KOHCTPYKTUBHOR CUCTEMbI CrefyeT NPousBOAUTL MPOBEPKY YCTOAYUBOCTM hop-
Mbl KOHCTPYKTUBHOW CUCTEMBI, @ TakKe YCTONYMBOCTU NMONOXEHUA KOHCTPYKTUBHOW CUCTEMbI Ha OMNpPOKUAbLIBaHWE W Ha
CABMI.

B.9 Pac4yeT Ha ycTON4YMBOCTb KOHCTPYKTUBHOW CUCTEMBI CriefyeT NPOU3BOAUTL Ha feiAcTBUE pacH€ETHLIX NOCTOSH-
HbIX, ANUTENbHBIX U KpaTKOBPEMEHHbLIX BEPTUKANbHBIX U FOPU3OHTaNBHBLIX Harpy3ok.

Mpu pacyeTe YCTORUNBOCTU POPMbI KOHCTPYKTUBHON CUCTEMbI ECTKOCTHLIE XapaKTepUCTUKN SNeMEHTOB KOHCTPYK-
TUBHOI CUCTEMbI MPUHUMALOT C YYETOM apMUPOBAHUS, HANUYNUA TPELLMH U Heynpyrux AedopMaumii B 6eTOHe U apMaType.
3anac no ycToin4neocTv hopMbl JorxkeH ObITb ABYKPaTHEIM W Bonee.

Mpu pac4eTe YCTONYMBOCTU NOMOXKEHUS KOHCTPYKTUBHBIE CUCTEMBI CIIEAYET paccMaTpuBaTh Kak XecTkoe Heaedop-
MUpOBaHHoe Teno.

Mpw pac4eTe Ha ONPOKMALIBaHWE YAEPXUBAIOLLMIA MOMEHT OT BEPTUKANBHOR Harpy3ku AOMKeH NpeBbllaTh ONPOKU-
LblBatoLLMil MOMEHT OT FOPU3OHTaNbHOW Harpyaku ¢ KoadduumeHTom 3anaca 1,5.
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Mpw pacueTe Ha cABUI yAepXuBalOLLasi FOPU3OHTaNbHAA CUNa AOoMKHA NPeBbIWaTh AeHCTBYIOLLYIO CABUraloLyo
cuny c koacpdpuumeHTom 3anaca 1,2. MNpu aToM cnepyet yunteiBaTh Haubonee HebnaronpusiTHole 3HaYeHUs Koadduuu-
€HTOB HafeXHOCTU NO Harpyske.

B.10 Pac4eT Ha ycTOW4MBOCTb NPOTUB MPOrPECCUPYIOLLEro paspyLueHns AomkeH obecneunBaTb NPOYHOCTL U YCTOIM-
YUBOCTb POPMbI KOHCTPYKTUBHOWM CUCTEMBI B LIENIOM MPU BLIXOAE U3 CTPOA OAHOIO KaKoro-rimbo anemMeHTa KOHCTPYKTMB-
HOW CUCTEeMBI (KONOHHBI, y4acTka CTeHbl, y4acTka NepeKkpbiTUS) U BO3MOXHOM NOCNEAYIOWEM pa3pyLueHun brinanexalymux
anemeHToB. Kpome Toro, B 060CHOBaHHbBIX ClyYasix paccMaTpuBaeTca pacdeTHas CUTYaLWs C BbIXOAOM U3 CTPOSi YacTu
OCHOBaHUA nog dyHAaMeHTaMu (Hanpumep, B criydae obpa3oBaHWUsA KapcTOBLIX NPOBanos).

B.11 Pac4yeT Ha yCTOM4MBOCTbL NPOTUB MPOrPEeCCUPYIOLLEro paspyLueHUsa cnegyeT Npou3BoaUTbL Npu AeACTBUKU HOP-
MaTUBHBIX BEPTUKaNbHbIX HAarpy3oKk ¢ HOPMaTUBHLIMU 3HAYEHUAMU CONPOTUBNEHUS BeToHa U apMaTypsbl.

B.12 OueHuBaTb HecyLlyto cnocobHOCTb U fedopMaLn OCHOBAHWA CNEAYeT COrMacHO COOTBETCTBYIOLLUM HOP-
MaTUBHBIM JOKYMEHTaM Npu AeiCTBUM YCUIUA Ha OCHOBaHWE, YCTaHOBNEHHBIX NPU pacyeTe KOHCTPYKTUBHOW CUCTEMBI
3faHuA.

MeTtoabl pacueta

B.13 Pac4eT KOHCTPYKTUBHBLIX CUCTEM NPOU3BOAAT METOAAMU CTPOUTENBHOW MexaHuku. Mpu 3Tom B 06LeM cnyyae
NPUMEHAIOT METOA KOHEYHBIX ANEMEHTOB, METO/] KOHEYHLIX Pa3HOCTEN U APYIUe YNCNEHHBIE METOADI.

B.14 [Ana oueHkn HecyLei cnocobHOCTU NepeKpbITHiA oNycKkaeTcs NPUMEHATbL METOA NPEeAEnbHOro paBHOBECUS.

B.15 Pac4eT KOHCTPYKTUBHOIN CUCTEMbI METOJJOM KOHEYHLIX ATEMEHTOB NPOU3BOAUTCA KaK NPOCTPAHCTBEHHON CTa-
TUYECKN HeonpeaenuMon CUCTEMBI.

B.16 MogenupoBaH1e KOHCTPYKTUBHbLIX CUCTEM NPOM3BOASAT C NPUMEHEHUEM OBGONOYEUHbIX, CTEPXHEBLIX U NpU
Heo6x0AMMOCTU OGBLEMHBIX KOHEUYHBIX 3NEMEHTOB.

B.17 MNpu cospaHnn NpocTpaHCTBEHHON MOAENA KOHCTPYKTUBHOW CUCTEMBI CNEAYET yHUTLIBATL XapaKTep COBMeCT-
Hoii paboTbl cTepXHEBbIX, 060N04EHHBIX U OGBLEMHbBIX KOHEUYHbIX 31IEMEHTOB, CBA3AHHDBIA C PasfIiHbIM YUCAOM CTeneHen
cB060Ab! ANSA KAKAOMO U3 yKasaHHLIX 3N1EeMEHTOB.

B.18 [edopmaTusHble CBOWCTBA OCHOBAHWS CrieAyeT yUnTbiBaTb NPUMEHEHUeM 06LEeNPUHATBIX PacHETHLIX Moae-
e 0OCHOBaHMWS, PasfnyHbIX TUMNOB KOHEYHBIX 3NEMEHTOB UIN KPaeBbIX YCIOBUI € 3a4aHHOW NOAATANBOCTLIO, MOAENNPO-
BaHWeM BCEro Maccua rpyHTa nog sfiaHmem us o6beMHbIX KOHEYHbIX 3MeMEHTOB, NN KOMMNEKCHO — C NPUMEHEeHNeM
BCEX BhlLLEeNnepevncrneHHbIX METOA0B.

B.19 Ha nepBoit cTagun pacyeTa KOHCTPYKTUBHOW CUCTEMBl AedOpMaTUBHOCTbL OCHOBaAHWUA AOMYCKAETCA YYUTbI-
BaTb C MOMOLLIbIO KO3 ULMEeHTa NocTenu, NPUHUMaeMoro no ycpeiHEHHbIM XapakTepuUcTUKam rpyHToB.

B.20 lMpw ncnonb3oBaHUK cBaiHbIX UM CBaWHO-MAUTHLIX PYHAAMEHTOB CBau crieflyeT MOAENUMPOBaTh Kak Xere-
300€TOHHbIE KOHCTPYKLWWU UIN Y4UTBIBATE MX COBMECTHYIO paboTy ¢ rpyHTOM 0606LLeHHO, paccmaTpuBasi OCHOBaHME Kak
efiMHoe Liernoe ¢ nNpuBeAeHHLIMU KO3 dULMEHTaMn NOCTENM.

B.21 TNpwn NoCcTpoeHUN KOHEHHO-3NEMEHTHOW pac4eTHOW MOAENU pasMepbl U KOHUrypauuio KOHEYHbIX 311IEMEHTOB
CrepyeT 3afaBaTb, UCXOA4S U3 BO3MOXHOCTEN NMPUMEHSAEMbIX KOHKPETHBIX PACHETHBIX NporpaMM, U NMPUHUMaTb TakuMM,
yTO6bI BbINa obecnedeHa HeobxogMasa TOYHOCTL ONPeAeneHns YCUnuii No ANUHE KONOHH U No NnoLaau NiuT nepekpbl-
TUA, PYHAEMEHTOB U CTEH.

B.22 >KeCTKOCTHblE XapaKTePUCTUKN KOHEYHLIX SNTEMEHTOB Ha NepBOHaYanbHOM cTagun pacyeTa KOHCTPYKTUBHOW
CUCTEMBI, KOTAa apMUpPOBaHWe KOHCTPYKLMIA elle He U3BECTHO, CrefyeT OonpeaensiTb no NUHeWHbIM AedopMaLMOHHBIM
XapaKkTepucTukam.

B.23 lMocne onpegenexus Tpebyemoro cogepxaHus apMaTypel B NNUTaX NEPeKpbITUA U NOKPLITUIA crieqyeT Npons-
BECTU JOMONHUTENBHBIA pacyeT NpornboB 3TUX KOHCTPYKLUWA, NPUHUMARA YTOYHEHHbIe 3HAa4YEHWUSA N3rMBHBIX XKECTKOCTHBIX
XapaKTepUCTUK MINUT C y4eTOM apMUPOBaHWSA B ABYX HanpaBreHUsx.

B.24 PekomeHAyeTCS BBINONHUTE Takke AOMOMHUTENbHbLIA PacHeT KOHCTPYKTUBHOW CUCTeMbl ANA Gornee TOYHOWM
OLIeHKV M3rnbatoLmx MOMEHTOB B Sf1eMeHTax NepeKpbITUA, MOKPLITUA U PYHAAMEHTHBIX NNTaX, @ Takke NPOAONbHBIX CUM
B CTEHaX W KONOHHaX C Y4E€TOM HeNWHEeRHBIX XECTKOCTHBIX XapaKTepUCTUK KOHEYHbIX 9NIEMEHTOB.

B.25 Pac4eT KOHCTPYKTUBHBIX CUCTEM METOAOM KOHEYHBIX SrTEMEHTOB CreAyeT NPOU3BOAUTE C MPUMEHEHUEM Cre-
LuanbHbIX cepTUULMPOBaHHLIX KOMMBIOTEPHBLIX NPOrpamMm.

[ns KOHCTPYKTUBHBLIX CUCTEM 34aHUA U coopyeHUi Knacca KC-3 ¢ NoBLILEHHEIM YPOBHEM OTBETCTBEHHOCTU MO
[OCT 27751 pacyeT HeoBXx04MMO BbINOSHATL HE MeHee YeM Mo ABYM pa3finyHbIM KOMMbIOTEPHLIM NporpaMMmam HelaBu-
CUMBIMW OpraHu3aLmsaMu.

B.26 PacuyeT HecyLel cnocobHOCTU NepeKpbITUA METOLOM MpeaensHOro paBHOBECUSA CrieayeT NPOU3BOAUTL, UC-
nosb3ys B Ka4eCcTBE KpUTEPUS paBeHCTBO paboT BHELLHUX Harpy3oK U BHYTPEeHHUX CUM Ha NepeMeLLeHnsaX B NpeaensHoM
paBHOBECUM MNUTLI NEPEKpPLITUS ¢ Haubonee onacHoi CXeMo U3NIoMa, XapakTepuayoLlei ee paspyLUeHme.

B.27 Pac4eT KOHCTPYKTUBHbLIX CUCTEM 3L,aHUNIA N COopyxeHUI Knacca KC-3 ¢ NoBbILWEHHBIM YPOBHEM OTBETCTBEHHO-
ctu no FOCT 27751 cnepyeT BbINOMHATE NPU HAY4YHO-TEXHUYECKOM COMPOBOXAEHUU CreLnani3npoBaHHON opraHusaumu.
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Mpunoxexue I'

Ouarpammbl aecpopmupoBaHua 6eToHa

1 AHanuTnyeckas 3aBUCUMOCTb KPUBOSIMHENHBIX Auarpamm AedopMUpoBaHus GeToHa NpUHMMaeTes B BUae:

& =Gm/(Eme),
de, =do,, [(E,vE),

rae €., G, E,, — COOTBETCTBEHHO OTHOCUTEMbHbIE [edopMaLyuK, HanNPSXKEHUs, HavanbHble MOAYNN YNpYyrocTu
(d — 3Hak audbdepeHumana),
m — uHaekc maTtepuana (Ans 6etoHa m = b, bt, pna apmatypbl m = s);
vV, — KO3(h(HULMEHT U3MEHEHUs CeKyLLiero MoaYnsi, onpeaensaemMeli no opmyne

Vo =V, i(vo —Qm),h—wm—mznz , r2)

34ecb V,, — 3HaYeHWe KO3 MUMeHTa B BepLUMHE guarpammel (NpuU o,, =G,., );
m m m

Vg — HadanbHbIl KOIM@ULUMEHT U3MEHEHNA CeKylero Moayna (B Havane guarpammbl Unu B Havane ee
KPUBOMUHENHOIO OTpe3Ka);
o, My — KOIPDULNEHTLI, XapaKTepuaytoLLime NONHOTY AuarpaMmel MaTepuana, m, =1-a;;

(r1)

N — YpoOBeHb NpupalleHuna Hal‘lpﬂ)KeHVIﬁ, KOTOprVl onpegenAeTcA Kak OTHOWeHne
n= (Gm - cym,el)/(aym - Gm,el) , (r3)
(om - Gm,el) >0;

Opmel — HanpsXeHns, COOTBETCTBYIOLME NPeAeNy YNpyrocTu MaTepuana;

VK — KO3 DULMEHT N3MEHEHNS KacaTemnbHOro MOAYIIS, CBA3aHHbINA C KOAULIMEHTOM U3MEHEHUS CEKyLLEro
MoA4ynA COOTHOLUEHUeM

S (Vo - vm)("% +20,1)

1 m
2\/?” (Gm _cm,el)\h_ oM —m2n2

v

(r4)

1
=—1t
Vm

K
m

B dopmynax (I"2) u (["4) 3Hak «nntoc» NpUHUMalOT 4Ns Anarpammel 4eddopMUpoBaHUs apMaTypbl U ANA BOCXO-
Asllei BeTBU AnarpaMMbl ehopMUpoBaHna OeToHa, a 3HaK «MUHYC» — ANA HUCXoA LW el BETBU Auarpammel gedop-
MupoBaHusi BeToHa. HucxoasLlyto BETBb Auarpammel paspellaeTcs UCNonb3oBaTk A0 YPOBHSA HanpskeHwuid n = 0,85
(c ydeTom I2).

2 Mpv 04HOOCHOM W OLHOPOAHOM CXaTuu GeToHa WcxofHas AuarpaMMa gedopmupoBaHus GeToHa (CM. pucy-
Hok I"1) onuceiBaeTca sasucumocTamu (I1)—(I"4), B KOTOPLIX crneayeT NPUHUMATL:

- AnA obenx BeTBeW gnarpaMmel

Op =—Rpserr Ope =0 Vj, = ab/(ngb); n= Gb/ab’ (r:5)

- ANA Bocxofsel BeTBM
vo=T @ =2-25V,, (r'e)

- ANS HUCXOAsALLEel BETBY
vy =2,05V,; ;=195v, -0,138. (r'7)
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a Oph
abt = Rb,ser =~
Opt
6(tg0 = E,v;) \
6 & ) Bt &

Op

Op = _Rb.ser

PucyHok "1 — KpuBonuHeiiHble gnarpammel gecopmmpoBaHns 6eToHa

AbLucca BepLUMHbI fuarpaMMbl 0CeBoro cxatusi 6eToHa onpegensieTes no gopmyne

~ B . 1+0,75.B/6
g, = -2 +0, /O+O,2)»/B, (r8)
E," 012+B/60+0,2/B

roe B — Knacc 6eToHa no NpoYHOCTU Ha CXaTue,
A — Be3pasMepHbIl KOS MDULMEHT, 3aBUCALLMIA OT BUAa BeToHa U NPUHUMaEMbIA paBHbIM:
A =1 — ANA TAXKENOro U MenKo3epHUCTOro 6eToHa;
A = D/2400 — pna nerxoro 6eToHa cpeaHeil MMOTHOCTM D, Kr/m3;
A =0,25+ 0,358 — gna ayeuncroro 6eToHa.
Mpu 04HOOCHOM 1 OAHOPOAHOM pacTshKeHWUn BeToHa ucxogHasa Anarpamma gedopmMupoBaHus 6eToHa onuckIBaeT-
cs sasucumoctamu (.1)—(I".3), B KOTOPLIX cneayeT NpuHUMaTh:

Opt = RotserTotgs Cpter =0 M= c’br/ Opt

R 3 (r:9)
Vpt = (o,6+0,15Rbm/R0m)/ybm,

TA€ Tptq — KOIDDULMEHT, IPUHUMAEMbII NP LIeHTPansHOM PaCcTsIKEHNN PaBHBIM eANHNULIE; ANS U3rMGaeMbiX NeMeHToB

Tptg = (7 +0,007), 09<7, =2-3n/h, , (r:10)
3necb h,=30CM — HeKoTopas 3TanoHHas BbICOTa CEeMeHus,
h — BbICOTa CeYEeHMUs, CM,

Rotn = 2,5 MMNa.
MapaMeTpel vy, 04, M, BEMUCAAIOT No hopmynam (F6), (F7) c 3amMeHoi vy Ha V.
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MpunoxeHue

PacyeT KONOHH KpPYrsioro M KOsibLIEBOro CeYeHuit

0.1 PacyeT NpoYHOCTU KOMbLEBLIX CEYEHUA KOMOHH (CM. pUcyHOK [1.1) Npu COOTHOLIEHUN BHYTPEHHErO U HapyX-
Horo paauycoB ry/r, 2 0,5 1 apmarype, paBHOMEPHO pacnpeAerneHHOR No OKPYXXHOCTY (MPYU MUHUMYM CEMU NPOAOSbHBIX

CTEPXHSIX), MPOU3BOAATCS B 3aBUCUMOCTH OT OTHOCUTENBHO NioLjagmn ckaToit 30H6I 6eToHa
N+RA

E_, = s" s, tot .
A RA+(Ry +1TROA, 1
a) npn 0,15 <&, < 0,6 — u3 ycriosus
sinmé .
M< (RbArm + RSCAS’mtrS)—n S+ ReAs torfs (1- 1764 ) (0.2 + 138, );
6) npu &, < 0,15 — U3 ycriosus
sinmé .
M < (RyAr,, + RSCASMS)TS”1 +0,295R A, rorf s
N+0,75R A, .,
B o= AR A
b sc’ 's,fot
B) npu &, 2 0,6 — 13 ycrosua
sinmg .
M < (RyAr, + RepAs porls | ——2,
N
rae & o,=——m——.
A E’.Clrz RbA + RscAs,tot

B cpopmynax (4.1)—(A.5):
Asm— nnollagb ce4eHUss BCei NpofonbHOM apMaTyphl;

_hth,
t)
m 2

rs — PaANyC OKPYXHOCTY, NPOXOASLLE Yepes LIeHTPLI TSXXECTU CTepXHeit NpoAoNbHOH apMaTypbl.

MomMeHT M onpepensaeTcs ¢ y4eTOM BUSHUA nporm6a aneMeHTa.

N CxaTas soHa

PueyHok 1.1 — Cxema, npuHMMaeMasi Npu pacyeTe KonbLEBOro ce4eHns cxaToro anemMeHTa

(a.1)

(A.2)

(8.3)

0.2 Pac4yeT NpoYHOCTM KPYrMbIX Ce4eHUA KONOHH (CM. pucyHok [1.2) ¢ apmaTtypoii, paBHOMepHO pacnpefeneHHon
Mo OKPYXHOCTM (MpU YMUCre MUHUMYM CeMU NPOAOINBHLIX CTEPXKHEN), MPU Knacce apMaTyphbl He Bhie A400 npoBepsieTcA

13 ycrosus

8’ s,tot s

. 3 .
M < 2RbAr S R A, | s + |1,
3 n n

rae r — paguyc nonepeyHoro cev4eHus,
&5y — OTHOCUTENbHAS MNOLLaAb CXKATON 30HEI GETOHA, ONpejensemMasn cnefyioLmM o6pasoM:
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- Npw BLINOMHEHUM YCNOBHS

N <0,77R,A+0,645R A, ;1. 8.7)
- U3 peLUeHns ypaBHeHuUA
sin2ng
N+RA, o +RA——
Egr = : n__ (n.8)
RyA+2,55RA, v

- MpW HEBLINONHEHUW ycnosua ([.7) — U3 pelleHns ypaBHEHUS

sin2ng
N+ RbAZ_as’r
& = ————=8—; (A8.9)
R,A+RAs 1ot
¢ — Ko3pULMEHT, yuuTbiBatoWMin paboTy pacTsaHyToN apMaTypel U NPUHMMAaEMbIA paBHbLIM: MPW BLINOMHEHUN YC-

nosua (A.7) ¢ = 1,6(1 — 1,55¢ ) ;» HO He Bonee 1,0; npu HeBbINoNHeHUK ycnosusa (O.7) ¢ = 0;
Ag ot — NMNOLLab CEYeHNs BCEt NPOAOMNBHON apmaTyph;
rs — pafunyc OKpy>XHOCTU, NPOXOAALLEN Yepes LeHTPbI TSXKeCTU CTEPXKHER NPOAOTbHOM apMaTyphl.
MomMeHT M onpepensaeTcs ¢ y4eTom BNUSAHWUA nporuba anemeHTa.

N Cxaras 30Ha

—r- nécir
&
<
<

PucyHok [1.2 — Cxema, NnpuHUMaeMasi Npu pacyeTe Kpyrioro ceMeHUsi BHELIGHTPEHHO CXaToro arieMeHTa
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MpunoxeHue E

PacyeT 6eTOHHbIX WNOHOK

E.1 PasMepbl 6ETOHHLIX LUMOHOK, NepeaatoLmx CABUraloLLi1e YCUnns Mexy cO0pHLIM arieMeHTOM U AOMONHUTENb-
HO YNOXeHHbIM 6ETOHOM UMW PacTBOPOM, ONPERENsALT No hopMynam:

to>—2 . (E1)
Ryl
ho>—2 (E.2)
2leknk
rme Q — cAasuvraloLyasl cuna, nepefaroLlanca 4epes WNOHKK,
t Ny I, — rnybuHa, BbicOTa U ANTMHA LUNOHKY,;
Ny, — YUCIIO LUMOHOK, BBOAUMOE B pacyeT n NpuHuMaemoe He Gonee Tpex.
Mpu HanuM4umn cxumatoLein cunbl N BLICOTY LUNOHOK AONYCKAETCA OnpeAenaTh No ¢popmyne
Q-0,7N
hy = ———— (E.3)
2R, 0,

1 NPUHUMAaTL YMEHbLUEHHOM NO CpaBHEHUIO C BLICOTOW, onpegensemoit no ¢opmyne (E.2), He 6Gonee yem B ABa pasa.

Mpn coeanHeHWU WINOHKaMK 3IEMEHTOB HacTUNa AfWHA LUNOHKW, BBOAUMAA B PacyeT, AOMKHa COCTaBMATb He
6onee NoNoBUHLI NponeTa saneMeHTa, NpyU 3TOM 3HaYeHne Q NPUHUMAETCA paBHLIM CYMME CABUraloLMX YCUNuii no Beeit
ANWHE anemeHTa.

Mo dopmynam (E.1)—(E.3) cneayeT npoBepsAThb WNOHKW COOPHOrO aMeMeHTa W LWMNOHKN U3 AOMOSTHUTENBHO Yo-
XEHHOro GeToHa, NPUHUMAs pacHeTHbIE COMPOTUBNEHUA GeTOHa WNOHOK Ry, N Ry, Kak ANA 6ETOHHLIX KOHCTPYKUuiA. Mpu
pacyeTe Ha BblAepruBaHne pacTsiHyTOW BETBU ABYXBETBEBOIN KONMOHHBI U3 CTakaHa ¢yHAaMeHTa [0MycKaeTcs yYuTbiBaTb
paboTy NATU LWNOHOK (CM. pucyHok E.1).

Kk

1 — cBOpPHbIN 31EMEHT; 2 — MOHOMNUTHbIN B6eToH

PucyHok E.1 — Cxema fns pacyeTa LUMOHOK, MepeaatoLmx CaBUratoLme ycunms oT cOopHOro ariemMeHTa
MOHOMUTHOMY 6ETOHY
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MpunoxeHune XK

PacuyeT KOPOTKUX KOHCONEeWn

.1 PacdeT kopoTKux KoHconeh KonoHH npu Iy < 0,9 hq (cM. pucyHok XK. 1) Ha AelicTBre NonepeyHoi cunbl gnsa obe-
CcrneYeHuns NPOYHOCTM NO HAKITOHHO| CKaTol Nonoce Mexay rpy3aom 1 onopoii crnefyeT NpousBoAnTs U3 YCIIOBUA

Q<0,8Ry,bIg,sin26 (1+50u,), (K1)

B KOTOPOM MNpaBast YacTb NpuHUMaeTcs He Bonee 3,5R,bhy 1 He MeHee 2,5R,bhg.
B ycnosuu (XK.1):
lgyp — BNWHa MNoLlaAKA ONMPaHUA Harpysku BAONb BbiNeTa KOHCONM;
h2
0

2
hg +

®  — Yron HaknoHa pacyeTHON CKaToM NOMock! K ropU3OHTan N, onpefenseMslit U3 ypasHeHus | sin2 0 =

2/

My = a 1

bs,,

3[eCb S, — PaCCTOSHWUE MeXZy XOMyTaMi, U3MEPEHHOEe N0 HOPMAasu K HUM.

Mpu pacyeTe yunTHIBAIOT FOPU3OHTANbHbBIE U HAKITOHHBIE XOMYTbI Mo YoM He Gonee 45° k ropusoHTanu.

HanpsxeHue cxatua B MecTax nepefaqv Harpysku Ha KOHCOSb JOMKHO BbITb He Bonee pacHeTHOro ConpPoTUBNEHUN
BeToHa CMATUIO Ry, 1.

ana KopOTvax KOHCOmMei, BXOAALLMX B XECTKUA y3en pamHON KOHCTPYKLMU C 3aMOHOMUYUBAHUEM CThIKa, 3HaJe-
Hue lsup B ycrnoBuu (?K.1) NpMHUMatOT paBHbLIM BbINETY KOHCOMU [y, €CIIU MpU 3TOM BbINOAHAOTCA ycnosus M/Q > 0,3 M
] lsupll1 >2/3 (rae M n Q — MOMEHT, pacTAarvBaloLLWii BEPXHIOK rpaHb PUrens, U nonepevHasa cuna B HOPMansHOM ce-
YeHUU purens nNo Kpaw KOHCONU COOTBETCTBEHHO). B 3ToM crniyyae npaByio 4acTb ycnosus (PK.1) npuHumalot He 6onee
5Ry,bhg.

— KoahULIMEHT apMUPOBaHUSA XOMyTaMK, PACNOMNOXEHHBIMU MO BbICOTE KOHCOMW,;

lsup
; 4 AL
2] |9 ] fep2

- L | v

7 ] Pacuethas HaknoHHas

XoSing | nonoca 6eToxa

/ £

2l 5]

Ry

h

4 AT

PucyHok 2K.1 — PacyeTHan cxema Ans KOPOTKOW KOHCONW Npu AeACTBUM NONEPEYHOI Cunbl

Mpu WapHUpHOM onMpaHUKU Ha KOpPOTKYto KoHconb 6anku, uaylleil BAOMb BbINIETa KOHCOMMW, NpU OTCYTCTBUMU cne-
LanbHbIX BbICTYNaoLWMX 3aKknajHbIX AeTaneid, pukcupyromx nnowaaky onupaHus (cm. pucyHok K.2), sHaueHune lsup
B ycrioBuu (?K.1) npuHMmaeTcs paBHbIM 2/3 AnWHBI hakTUYEeCcKoin NNoLWwaaKku onupaHus.

MonepeyHoe apMnpoBaHue KOPOTKUX KOHCOIEN AOIMKHO YAOBNETBOPATL KOHCTPYKTUBHBIM TpeboBaHUsIM.
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PucyHok XK.2 — PacyeTHas cxema L1151 KOPOTKOW KOHCONW NpU LWapHUPHOM onupaHum cbopHoii Ganku,
nayliei B4oNb BbINeTa KOHCONN

.2 Mpyn WwapHUpHOM onupaHni Gankm Ha KOHCOMb KOMOHHBI NPOAONbHAA apMaTypa KOHCONM NpoBepseTcs U3
yCnoBusi

l
0t <RA, (K2)
0

rae Iy, hg — cM. pucyHok XK 1.

Mpw sToM NpoaoribHas apmaTypa KOHcomnm formkHa 6biTb AoBeAeHa 0 CBODOAHOMO KOHLIa KOHCOMNMWU U UMETh Haa-
nexalyyo aHKepoBKyY.

Mpw XKeCTKOM COeANHEHUN PUTeNs 1 KONOHHBI C 3aMOHOSIMYMBAHMEM CThiKa U NpUBapMBaHMEM HUXHEWH apMaTyphbl
purensa K apmartype KOHCOMnu Yepes 3aknagHble AeTany NpofonbHas apMaTypa KOHCONMU NpoBEPSETC U3 YCroBUs

L

1
QLN <RA, (K3)

0

rae Iy, hy — COOTBETCTBEHHO BLINET U pabodas BLICOTa KOPOTKON KOHCOMNM;
Ng — ropusoHTansHoe ycuue, 4eicTeytoliee Ha BepX KOHCONK OT purensi, paBHoe
M+Qi, 12
=———— (K4)
h,

0b

¥ npuHumaemoe He Gonee 1,4 k¢ 1, R, r + 0,3 Q (rae kg 1 [, — COOTBETCTBEHHO BLICOTa U ANTMHA YrNOBOIO LBa NpuBapu-
BaHUA 3aKknagHbIx geTanei purens u KoHconu, Ry — pacdeTHoe COMpOTUBMEHWE YIMOBLIX LBOB CPesy Mo MeTanny LBea,
onpepensiemoe cornacHo CIM 16.13330, npu ucnone3oBaHun arektpogos 342 R, = 180 MIMa; 0,3 — koadpuumeHT
TPpeHUs cTanu no ctanu), a Takke He Gonee R, A, (rae Ry, n A, — pacyeTHoe ConpoTUBNEHNE U NNOLWEab CeYeHUs
COOTBETCTBEHHO BEPXHEN apMaTypbl purens).
B cdopmynax (XK.3) n (XK.4):
M, Q — wnarubarowmnii MOMEHT 1 nonepeyHas curna COOTBETCTBEHHO B HOPMATIbHOM CEHEHUMU PUrensi No Kpato KOH-
COMMU; ecni MOMEHT M pacTArMBaeT HUXHIOK FpaHb purens, 3HayeHne M yuutbiBaeTea B popmyne (XK .4)
CO 3HaKOM «MUHYCY;
l — dhakTuyeckas gvHa nNnoLagKkv onMpaHns Harpysku BAOMNb BeI€Ta KOHCONY;

sup
hgy — pabodas BeicoTa purens.
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Mpunoxexnune N

YyeT KOCBEHHOIr0 apMMpPOBAaHUA NPU pacyeTe BHELEHTPEHHO CXKAaTbIX 3/1IEMEHTOB
Ha OCHOBE HeJIMHeMHOW aePOopPMaLMOHHON MOaenu

N.1 PacyeT BHELEHTPEHHO CXaThbIX CTEPXHEBLIX SNIEMEHTOB U3 TAXENOro NN Mernko3epHUCTOro 6eToHa ¢ KOCBEH-
HbIM apMUPOBaHNEM Ha OCHOBE HeNWHeRHoW fedopMaLMOHHOR MOAENU CrneayeT NponsBoauTs cornacHo 8.1.20—8.1.30
nn2—n.4.

MN.2 XecTKOCTHbIE XapaKTepuUCTUKn D,-j (f, j—1, 2, 3) B ypaBHeHusX (8.39)—(8.41) ans onpegenexus gecdopmanmii
6eTOHa U apMaTypbl B HOpMarbHOM CE4YEHWUM 3NIEMEHTOB C KOCBEHHBLIM apMUPOBAHWEM CreAyeT onpegensTs No hopmynam:

Dyq= IZAbi "Z2Ep vy +§Asj 'ngj Eg vy +%Abk Z2 Ep Vi n.1)

Dyp = ;Abi 'zgyi Ep vy + ;Asj ’Zs%/j Eg-vg +§Abk 'Zgyk “Ep Vs (n.2)

Dy, = ’ZAbi “Zyxi Loy *Ep Vo + ;Asj Lo Lsyj Egp-vg + Ek‘,Abk Lok Loy "Ep " Voro (n.3)
Dy3 = ;Abi “Zpi "EpVpi + ;Asj Ly Egj Vg + ;Abk “Zok “Ep Vi n.4)

Dy3 = ;Abi “ZpyiEp Vpi +§Asj Zgyi"Esj Vg +%Abk “Zoyk “Ep Vi (1.5)

D33 = ;Abi Ep vyt ;Asj ‘Egi-vg +;Abk “Ep Vg (n.6)

rae Ap Lok Lpyk — NNowadb, KOOPANHATEI LIEHTPa TAKECTU K-ro CKaToro y4acTka 6eToHa ¢ KocBeHHBIM apMUpPOBaHU-
€M U HanpsiXeHne Ha ypoBHe ero LieHTpa TKeCTH;
Ve — KOBDULMEHT ynpyrocTn 6eToHa C KOCBEHHBIM apMUpoBaHneM K-ro yyacTka;

ocTanbHble 0603Ha4eHus — cm. 8.1.23.

Honyckaetca B opmynax (U1.1)—(N1.6) npuHumMats Ay = 0.

N.3 3HaueHus koadduLMeHTa vy, cneayeT onpeAenaTk No Anarpamme AedopMupoBaHusa 6€ToHa ¢ KOCBEHHBIM
apMUpoBaHWEM NPU OCEBOM CXaTUu.

Mpy ncnonb3oBaHUW ABYXMMHENRHBIX UMK TPEXNNHERHLIX Auarpamm B 3aBUCUMOCTAX (6.5)—(6.9) BMecTo xapakTe-
PUCTUK BETOHa Ry, €4g U €5y CNIEAYET UCMONB30BATL XapakTepUCTUKK GETOHA C KOCBEHHBLIM apPMUPOBAHNEM Ry oq €p0 red

U €pa red

Rb,red =R, +¢- Ky 'Rs,xy; n.7)
€pored = Epo T 0,02- 043 (n.8)
e —e. .. €h0,red n.9)
b2,red ~— “b2 e ’ .
b0
rAe R, — PacdeTHoe ConpOTUBIEHMe apMaTypbl CETOK KOCBEHHOMO apMUPOBaHNS;
_nx~ASX~lX+ny-ASy~ly n.10
MXy - A ’ ( . )
or °S
3jechb nX, ASX' lX — Yucno CTep)KHel;l, nnowaab nonepeyHoro ceveHna n annuHa CeTki COOTBETCTBEHHO (l'IO OoCAM Kpal?l-
HUX CTep)KHeVI) B O4HOM HanpaBneHuu,
ny, A, I, — TO Xe B ApYroM HanpasneHum, 1
¢= . n.11)
0,23 +0,,,
By, R
o, g =X SX . n.12)

ed T R, +10
Rsxy n R, — B Mla.

W.4 Tlpn “cnonb3oBaHUN KPUBOMUHENHLIX JuarpaMm AehOopMUPOBaHNA 3HaYeHUA KOs dULNeHTa vy, CriefyeT
onpesensTb, ncnonbays opmynbl (U.2)—(M.8), B KOTOpbIX BMECTO XapakTepucTuk 6eToHa Gy, W Eb crnepyet NpUMeEHSTb
XapaKTepUCTUKN GETOHa € KOCBEHHbBIM apMUPOBAHNEM Ry, oy U €q 1o @ 3HAYEHNE NAPaMeTpa vy ANIA BOCXOASILLE BETBU
fnarpaMmbl 0CeBOro cxaTusa 6eToHa crnefyeT NpUHUMaTE paBHbIM 3HAYEHUIO, BLIYUCIIEHHOMY N0 PopMyre

b (U.13)
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MpunoxeHue K

TpeGoBaHuA K NpaBunaM NPOEKTUPOBAHUA U KOHCTPYNPOBaHUS Xene306eTOHHbIX KOHCTPYKUWA
C MexaHU4YeCKUMM coeaAUHEHUAMU apMaTypbl

K.1 O6wwme nonoxeHus

K.1.1 TpeboBaHWA HacTOALEro NPUIOXEHUA pacnpoCTPaHATCA Ha U3rOTOBMEHNE, NPOEKTUPOBAHUE U KOHCTPYU-
poBaHMe MexaHUYeCKUX COeaUHEHWIA HeHanpsraeMmoi apmaTypbl AunameTpoM 10—40 MM Kene3o6eTOHHBLIX KOHCTPYKLMIA.

K.1.2 Tpn ncnonb3oBaHUM MeXaHUYEeCKUX COEANHEH NI apMaTypbl MPUMEHSIIOT COEAMHEHNS CREeAYIOLNX BUAOB:

- onpeccoBaHHOE — COeAUHEHUe apMaTypHbIX CTEPXHEW NyTeM nnacTudeckoi agecdopmauum be3 HarpeBa cTanb-
HbIX COEAMHUTENBHBIX MYGT C NOMOLLBIO MOBUNBHOrO 060PYAOBaHNSA B YCNOBUSAX CTPOUTENBHO NIoLaaku unu ctayuo-
HapHOro B 3aBOACKWUX YCNOBUSX;

- pe3bboBoe — coefMHeHWE apMaTypHBIX CTEpPXHEl pe3b6oBbEIMU MydTaMu 3aBOACKOrO U3rOTOBNEHUA C BHYTPEH-
Hell pe3bOoil (Hape3aHHOW WNKM HakaTaHHOW LMITMHAPWYECKOH N KOHUYECKOI), COOTBETCTBYIOLEN Npodunio pesbbbl, Ha-
pe3aeMoii Ha coefMHAEMbIX apMaTypPHBIX CTEPXKHSX;

- KOMOWHUPOBaHHOE — COEAMHEHUE apMaTypHbIX CTepxHel pe3bboBbIMU MydTamu 3aBOACKOrO W3roTOBNEHUS
npeABapuUTENbHO ONPeccoBaHHbIX Ha KOHL@X apMaTypHbIX CTepXHE;

- 6onToBoE — CoefUHEHNE apMaTypPHbBIX CTEPXKHEN C NOMOLLbO ANUHHON MY ThI, B KOTOPOI apMaTypHble CTEPXKHU
hMKCMPYIOTCH C MOMOLLbIO 3a0CTPEHHLIX GONTOB, Bpe3atoLMXCs B TENO apMaTypHOro CTEPXHS,

- LaHroBoe — coefMHeHUe apMaTypHbIX CTEPXKHENR, BbINOMHAEMOe NyTeM 3alleMNEeHNs apMaTypHbIX CTEpPXHEN ¢
MOMOLLIbIO KOHYCHbIX COEAUHUTENBHBIX NacTUH, pacronaratoLmxcs BHYTPN KOHYCHBIX BTYNOK.

Bua mexaHndeckoro coefuHeHUsa U TUN coeauHUTENbHBLIX MYydT (CTaHAapTHLIE, NepexofHble, NO3UUUOHHbIe, 6on-
TOBbI€) JOMKHbEl Ha3Ha4aTbCH C YY4ETOM BKCTnyaTalyMn KOHCTPYKLMM, XapaKTepa Harpy3okK, TEXHONOrMu Npon3BoacTea ap-
MaTypHbIX paboT U TEXHUKO-SKOHOMMUYECKMX roKasaTenew.

Cbopka MexaHU4YeCcKNX COeaUHEHWIA JoMKHa BbINMOMHATECA B COOTBETCTBUM C MHCTPYKLMSAMU NPOU3BOAUTENS UK
pernameHToM.

ObnacTb NPUMEHEHUs MEXaHUYeCKNX COEAUHEHUI apMaTypbl MO pacHeTHOW OTpuUUaTenbHOW TemnepaType npu-
HUMaeTcs He Huxe MUHyc 70 °C, ansa pe3bboBLIX COEAVHEHWUI C Hape3aHHOW Ha KOHLAX apMaTypHbIX CTepXHel pesbboi
obnacTb NpUMeHeHUs orpaHu4eHa muHyc 60 °C.

K.2 HopmaTuBHble XapaKkTepucTUKM MeXaHUMYeCKUX CoeAMHEHUA apMaTypbl

K.2.1 Mpu ucnonb3oBaHWM AN CTHIKOBKA apMaTypbl MeXaHU4YeCcKUX CoefWHEHW A HOpMaTUBHOe 3HaudeHue Mpou-
HOCTY (BPEMEHHOro CONPOTUBMEHMUS) MPUHUMAEMOTO MEXaHUYECKOrO COEMHEHUSI AOITKHO BbiTh HE MEHEE HOPMATUBHOIO
3HAYEHUS NPOYHOCTM (BPEMEHHOTO COMPOTUBIIEHUS) coefMHAeMOI apMaTyphbl. [TPpOYHOCTHBIE U AedOpMaLMOHHLIE XapakK-
TEPUCTUKN MEXAHUYECKOrO COELUHEHUS JOMKHBI COOTBETCTBOBATL TpeGoBaHUSAM TaGnuubl K.1.

Tabnunya K1
PaspbiBHoe ycunve Py, kH, | [echopMaTUBHOCTb A NPy PacTSKEHUH, PaBHoMepHoe oTHOCUTENbHOE YArMHEHWe apMaTyphbl 3,
He MeHee MM, He Gonee nocne paspyLlueHUa coeauHeHuA, %, He MeHee
ogFs 0.1 2

O6o3HavyeHUs:

Fs — HOMUWHarbHasa nnoLafb NONepeYHoOro ce4eHNs CoefMHAeMOoil apMaTypbl N0 HOPMaTUBHLIM JOKYMEHTaM Ha
ee Npov3BoACTBO;

Gy — BpakoBOYHOE 3HaYeHUe BPEMEHHOro CONPOTUBEHNS COeJUHAEMOI apMaTypbl MO0 HOPMaTUBHBIM [1OKYMEH-
Tam Ha ee NPOWU3BOACTBO.

MpumeyaHmna

1 OedopMaTUBHOCTL COEANHEHUS — 3HAYeHWe nnacTuyeckoii AedopMaLyn CThika NpU HanNpsHKeHUU B apmary-
pe, pasHom 0,6c, (0,600’2), rAe o, (00’2) — OpaKkoBOYHOE 3Ha4YeHWe PU3NHECKOro UMK YCITOBHOMO NpeAerna TeKy4ecTu
apmaTypbl N0 HOPMATUBHEIM JOKYMEHTaM Ha ee Npou3BofCTBO.

2 PaBHOMepHOe OTHOCUTENbHOE YASIMHEHNE COeAMHEHHBIX apMaTyPHBIX CTEPXHER nocrne UCTbITaHUA coefiuHe-
HUA Ha pacTshKeHune Bp — Haunbonbluee 13 3Ha4YeHNi 8p, onpefeneHHbIX Ha KaX[oM U3 CTEPXHEN.

K.3 Xene3o6eToHHble KOHCTPYKUMUU C MEXaHUYECKUMU COeaUHEHUAMU apMaTypbl

Pacuer xene3o6eTOHHbLIX KOHCTPYKLUI C MEXaHUYECKUMU COeANHEHUAMMU apMaTypbl No npeaenbHbIM Co-
CTOSIHUSIM NepBON U BTOPOIA rpynn

K.3.1 PacyeT xene3o6eTOHHbIX KOHCTPYKLMIA C MEXaHNYECKUMU COEAUHEHNAMU apMaTypbl MO NpeAenbHBIM COCTo-
SHUAM NepBON 1 BTOPON rpynn BLIMOMHAT No nogpasfenaM 8.1 n 8.2, Npu 3TOM HOpPMaTUBHLIE Rs'n U pacyeTHble R
COMPOTUBNEHNS, MOAYNb YNPYrocTn Eg, KO3 PULMEHTLI YCroBuii paboTel apMaTypbl ¢ MEXaHUYECKUMU COEANHEHNSIMU
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NPUHUMAITCS TaKUMM Xe, KaK N5 LenbiX CTepXHeR apMaTypbl COOTBETCTBYILLErO Knacca B COOTBETCTBUU C Nogpasae-
nom 6.2 co cneayownmMmn AoNoNHEHNAMN:

- Npu pac4eTe CeYeHUiA, B KOTOPLIX pacronaratTes pe3bboBble MexaHnYeckne coeUHeHNa apMaTyphbl, pacyeTHble
3Ha4eHUs CONPOTUBIEHNA PaCTSKEHMIO ANA NPpeeNnbHLIX COCTOAHNIA BTOPOW rpynnbl Ry ¢, HEOGXOAMMO NPUHUMATD C NO-
HUXaoLUM KO3 ULIMEHTOM (TOMNBKO ANA CTLIKYyeMOi apmaTypbl) v, = 0,95, y4UTbIBaIOLMM NOAATIIMBOCTL COSMHEHNS.

K.4 KoHcTpykTUBHbIe TpeboBaHusA

TpeboeaHusi K Mamepuaily U pasmepam coeduHUMeLHLIX Mygm

K.4.1 MydTbl gna pe3bboBbIX COeAWHEHWA W3rOTOBMAT U3 cTanu mapok 40, 45, 45X, 452 u aHanoroB no
FOCT 1050. MygThl Ans ONPeccoBaHHbIX COEAMHEHWUIA M3roToBNsAT M3 cTanu mapok 10, 15 n 20 no MOCT 1050 n CT. 2
unu CT. 3 no MOCT 380.

K.4.2 MeomeTpuyeckue pasmepbl COeJUHUTENBHBIX MYT HazHa4aoTCA N3 YCIOBUSA PABHONPOYHOCTU MO 3HAYEHUIO
HOpMaTWBHOTO BPEMEHHOrO COMPOTUBNEHUS PACTHKEHUIO CORMHASMON apMaTypbl G, U MYTb! Gy |, MPK 3TOM OCHOBHbIE
reomMeTpudeckme pasmepbl COeANHUTENBHBLIX MydT AOMKHEI NPUHUMaTLCA no Tabnuue K.2. Jonyckaetca no pesynsratam
OMbITHLIX UCTLITAHUI YTOUHATL pasMepbl COeAUHUTENBHLIX MY(T, KOTOPbIE AOMKHbI BbiTh YKasaHbl B TEXHUYECKMX YCro-
BUSAX KOHKPETHEIX Npou3BoauTeEnei.

Tabnuya K2
leomMeTpuyeckne pasmepbl MydT, MM, [inMHa pessBbl Ha KoHLAX
He MeHee L
Tun coeiMHeHNA apMaTypHbIX CTepXHen,
OnvHa L HapyxHbiid anametp D MM, He MeHee
CoefMHEHUsA C UMMUHAPUYECKON HakaTaHHOW 2,5d 1,6d d
peabboii
CoefMHEHUs C LMIUHAPUYECKON HapesaHHOW 2,3d 1,5d d
pe3sbon
CoefMHeHUs ¢ KoHUYecKoln peabboit 3,3d 1,4d 1,4d
OnpeccoBaHHble coeguHEHUA 8d 1,7d 4d
O6Go3Ha4yeHuUs:
d — AnameTp coeamnHAEMbIX B MydTe apMaTypHBIX CTEPXKHEN.

K.4.3 MapameTpbl pe3bbbl pe3bboBbIX coeanHeHnn JoMKHbI cooTBeTcTBOBaTL TOCT 24705, fonyckaeTcsl NpUMe-
HeHue pe3bbbl HeCTaH4apTHOro pamepa Npyu yCrnoBUM COOTBETCTBUSA MEXaHUYECKOro coeiuHeHusi TpeboBaHusaM Tabnu-
Ubl K.1.

K4.4 PacuyeT coegUHUTENbHBIX MYydT ONPECCOBAHHbLIX MEXaHWYeCKUX COeAWHEHMWIA B 3aBUCUMOCTU OT cnocoba
OMNpEeCCOBKMN CMEAYET BLINOMHATL C Y4ETOM NpUNoXeHns J1.

TpeboeaHust K 2e0MeMpPUYECKUM pasmMepam kese306emoHHbIX KOHCMPYKYull ¢ MexaHu4ecKuMu coeduHe-
HUSIMU apMamyphbl

K.4.5 MeomeTpuyeckne pasmepbl Xene3o6eTOHHLIX KOHCTPYKUWA C MEeXaHWYEeCKUMWU COeAWHEHUAMU apmartyphbl
LOMKHbI oTBevaTb 10.2.

TpeboeaHust kK apMupoeaHuio

K.4.6 ApMupoBaHue xene3obeTOHHbIX KOHCTPYKLMIA C MEXaHUYECKUMN COSANHEHUAMU apMaTypbl AOMXKHO BbINOSI-
HATbCA B cooTBeTcTBUM € 10.3 M K.4.7—K.4.10.

K.4.7 Tpu cTbikoBaHUM apMaTypbl C NOMOLLbIO MEXaHUYECKUX COeAUHEHWUN TONLLMHA 3aLLMTHOrO CNosA oT kpas Myd-
Thl 10 FPaHK Kene3o06eTOHHOTO aNeMeHTa AonMKHa BbiTb He MeHee ykasaHHo! B Tabnuue 10.1.

K.4.8 MexaHuyeckne coefJUHEHUs apMaTypbl B BepTUKasbHbIX Xene306eToHHbIX anemeHTax Heobxogumo pacno-
naratb B 30He 1/4—1/5 BbLICOTHI 3TaXa OT Bepxa NepekpbITUS, B U3rnbaemMblX aneMeHTax — BHE 30HbI MaKCUMarbHbIX
MOMEHTOB NN AeACTBYIOLLIUX MaKCUMarbHbIX YCUWIA B apMaType.

Konun4ecTBo CTLIKyeMoii B 04HOM ceveHun aneMeHTa pabodeil pacTAHYTOW UNK CxaToii apMaTypbl NepUOJUYECKOro
npopuna ¢ NOMOLLbIO MeXaHUYeCcKUX coefinHeHWin gonyckaetca npuHumats Ao 100 % npu NpoueHTe apMUpoBaH1Aa Npo-
AONbHOI apMaTyphl g < 3 % u He 6onee 50 % B ocTanbHBIX CAyYasX. PaccTosHNA MeXay CeHeHNAMN CThIKyeMOon apma-
Typbl NPUHUMAIOT paBHLIMU ANUHE Nepenycka coeauHAeMON apMaTypbl (HaxNecTkn) (cM. pucyHok K.1).

K.4.9 MuHumanbHoe paccTosiHue B CBETY MeXAY MEeXaHW4eCKUMU COeAUHEHWAMW apMaTypbl onpefenseTca ra-
GapuTHEIMK pasMepaMu 060pyAOBaHUS ANS BBINOMHEHUA CTbIKa W AOMKHO GbITb HE MeHee 2d N He MeHee 3HaJYeHUi,
ykasaHHbIx B 10.3.5 (cM. pucyHok K.1).
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PucyHok K.1 — PacrnonoxeHune cTepkHel, CThIKyeMbIx BHaXMECT U C NMOMOLLBH MEXaHUYECKUX CoefMHEHNI

K.4.10 B kapkacax ¢ MexaHW4eCKMMN COEAUHEHUSAMU apMaTypbl NonepeyYHoe apMMpoBaHne NPUHMMaeTCs Takum
Xe, KaKk B Kapkacax 6e3 MexaHU4ecKkuX coeUHEHUA apMaTypbl.

K.5 KoHTponb KayectBa

K.5.1 KoHTpork KadecTBa MexaHU4eCKUX coeaUHEH N apMaTypbl Npon3soaaT cornacHo CM70.13330mK.5.2—K.5.7.

K.5.2 Mpu npounsBogcTBe paboT ¢ MEXaHUHECKUMMN COEANHEHNAMU apMaTypbl He0BX04MMO NPOBOANTL cregytoLue
BUI bl KOHTPOMS:

- BXOAHOW KOHTPOMb COEANHUTENBHLIX MYdT 1 0BopyaoBaHuUS;

- TeKyLLUMIA KOHTPOMb B NpoLecce NPOU3BOACTBa COeUHEHWUI (ONEPaLMOHHBIA U NPUEMOYHBIR),

- CePTUDUKALNOHHBIA KOHTPOSTb.

K.5.3 Kaxgasa MmydTa u KOHTpraiika JOMmKHb UMETb 3aBOACKYIO MapKUPOBKY, B KOTOPOW B obssaTenibHOM nopsigke
DOMKHbI 6bITh YKa3aHbl: TN COSAUHUTENBHOrO ANEeMeHTa, AUaMETP COSANHAEMBIX CTEPXHEN U HOMEp NapTUM UMK 3HaK
3aBOfa-N3roToBUTENS.

YKkazaHHaa MapKUpOBKa HAaHOCUTCA Ha KaXAylo COeAMHUTENbHY0 MydTy cnocobamu, obecneunsalolLiuMm ee co-
XPaHHOCTb 4O MOMEHTa €€ UCNONb3OBaHNA, AONYCKAETCA HAHOCMTL MapKUPOBKY HECMbIBAEMON KPaCKOiA, areKTpoMarHuT-
HbIM YAAPHO-TOYEYHEIM METOAOM, HEMNPEpLIBHLEIM NPOYepYMBAHMEM TBEPAOCNNABHOW UMMON UNK ApyriMu crnocobamu B
cootBeTcTBUM ¢ [OCT 7566.

K.5.4 [nAa KOHTpoNns 3aTSXKW MeXaHWYEeCKUX COefMHEHUA HeobXoAUMO MPUMEHATL AUHAMOMETPUYECKUE KNHOYU
no MOCT 33530, koTopble [OMKHLI NPOXOAUTL EXErOAHYI0 KanubpoBKy. Ycunue 3atskku MydT W KOHTpraek pe3bboBbiX
COe\UHEHUI NPOBEPAETCH KOHTPOSMBHON 3aTAXKKON He MeHee 10 % coeMHEHUIA KOHTpONUpyeMON napTuun. MNapTna coegu-
HEeHWUI He AomKHa npeBbiwars 500 WrT.

OnuHa kntoYa, NPUMEHSEMOro ANA 3aTSXKN MEXaHUYECKUX COeUHEHWIA, JOMKHa BbITb HE MeHee:

- AnAa apmartypsl AnametTpom 12—18 mm — 0,3 M;

- Ana apmatypsl Anametpom 20—28 mm — 0,5 M;

- Ana apmartypsl Anametpom 32—40 mm — 0,7 M.

BenununHa 3aTsxkm pe3bboBbiX COeAUHEHNA fomkHa BbITL He MeHee 3HauyeHuit no Tabnuue K.3.

Tabnuya K3
HaunmeHoBaHWe 3HauYeHuUA MokasaTenb 3Ha4YeHNA
HnameTp apmMaTypHOro CTepXHS, MM 12 14 16 18 20 22 25 28 32 36 40

MuHUManbHBIN MOMEHT 3aTsDkkn, H - m 30 65 95 120 | 145 | 175 | 200 | 215 | 240 | 265 | 280

K.5.5 YanuHeHue MydpTel onpeccoBaHHOro COEAUHEHNS NOCNE ONPECCOBKN JOMKHO COOTBETCTBOBaThL TpeboBaHm-
AIM HOPMaTUBHOW AOKYMeHTaLun Ha coeiuHeHNA. MNpu OTCYTCTBUN AaHHbIX TpeboBaHUiA 3Ha4YeHUe KOHTPONUpYeMoro ya-
TNIMHEHNA JOMKHO BbITb HE MeHee 8 % nepBoHaYanbHON ANUHEI MydTHI.

114



CIn63.13330.2018

K.5.6 Ons 3awuTbl pe3sbbl MydT U CTEpXHEH 0T aTMOCepHbIX 0CafKoB, 3arpA3HeHUA BETOHOM U MEXaHU4eCcKux
noBpexAeHUid HeobXoAMMO NPUMEHSITE crieluarbHble 3allUTHbIEe 3arfyLKu U Konnadku, nnacTMaccoBbie U meTan-
nnueckne. Konnayku HageBaroTCA Ha Topel CTEpXHs cpasy nocne Hapeskun pe3bbbl. 3arnyLllku M3 MyqT yaansores
HenocpeAcTBEHHO Neper BKPYYMBAHUEM B HUX apMaTypHbIX CTEpXHEN. YkasaHHble 3alUTHbIe cpefcTBa NpUMeHaTea
Ha MOAroTOBIIEHHOW apmaType, TpaHCNopTUpPyeMOii 1 NogaBaeMoON Ha CTPOUTENbHYIO NMOLAAKY, @ Talkke Ha BbiMyckax
apMarypsl.

K.5.7 TMoaroToBKy KOHLIOB @pMaTypbl U €€ CTLIKOBaHWe C MOMOLLLI0 MEXaHUYECKUX COefUHEHWUIA AOMKEeH NPOBOAUTL
TONBLKO aTTECTOBaHHbLIA Ha 8T BUALI paboT nepcoHarn.
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Mpunoxexue 1

PacueT coeguHUTENbHbIX MY(PT ONPecCOBaHHbIX MeXaHUYEeCKUX COeUHEeHUN

J1.1 OnpeccoBaHHBEIMU MEXaHUYECKUMU COEAUHEHUAMU apMaTypbl JONYCKAETCA COEAUHATL apMaTypHbLIA npokaTt
knaccos A400 + A800 nio6oro nepuoguyeckoro npocuns. NMpumeHeHUe onpeccoBaHbiX COeMHEHUI A apMaTypbl rmaj-
Koro npodpunsi He foryckaercs.

J1.2 B kavecTBe MaTepuana Ans coeAuHUTENbHBIX MydT ncnonbayroT 6eclioBHble ropsadesedopMUpoBaHHbIe Unn
xonoaHoaedopmMupoBaHHbie Tpybel (Mo MOCT 8731 B YacTu TexHU4eckux Tpebosanuii u MTOCT 8732 B yacTn copraMmeH-
Ta) UNu Kpyrroro ropsiyekaraHoro npokara (no MOCT 535 B yacTn TexHudeckux Tpebosanuii u FTOCT 2590 B yacTu cop-
TameHTa). B KauecTBe MaTepuana gns coeiMHUTENBHLIX My(hT UCnonb3yeTcs ctanb Mapok 10, 15 no MOCT 1050; Ct. 2
vnu Ct. 3 no FOCT 380. JonyckaeTcsa NpuMeHsTb MydThl U3 cTanu mapku 20 no FOCT 1050, yuuThiBas CHUXeHWe pecypca
o6xumHoro o6opyaoBaHmsi.

J1.3 OnpeccoBaHHble cOeUHEHUs JOMKHBI COOTBETCTBOBATL NapamMeTpaM, onpeAensioLLMm MX NPOYHOCTb U Xapak-
Tep paspyleHus.

J1.3.1 Mnowaab nonepevHoro ceYeHWss COeANHUTENbHOW MydTHl A0 ONPECCOBKU Fp, HazHa4yaeTcs U3 ycroBus
PaBHOMPOYHOCTN NO 3HAYEHUIO HOPMATUBHOTO BPEMEHHOTO CONPOTUBNEHUA NPU PaCTKEHUN COEAUHSEMOIA apMaTypbl N

MyThI:
Mz"s,s Fs’ (n.1)
Sgm
rAe og gy Og,g — HOPMATUBHbIE 3HAYEHUs! BPEMEHHOO COMPOTUBIEHUSI MaTepuana COeANHUTENBHOW MydThl U apma-
TYPHOro npokaTa COOTBETCTBEHHO M0 CTaHAapTaM Ha UX U3rOTOBIEHME.

N.3.2 AonyckaeTcs BMECTO HOPMATUBHBIX 3HAYEHUN G yy MaTepuana MyqT NpUHUMATL UX akTUieckue sHa4eHuns,
onpefensieMble OnbITHEIM NyTEM.

J1.3.3 OnuHa coeanHnTenbHON MydThl 10 onpeccoBkm . MNoabupaeTtca U3 cneyrownx ycrioBuii:

- cnocob onpeccoBku. OnpeccoBka coequHUTENBHOW MydThl Ha apMaType MOXET OCYLLECTBISTLCA MHOTOKPaTHLIM
obxatnem MydThl C IPOMeXyTKaMu 1 6e3 NPoMeXxyTKOB (CM. pucyHok J1.1). Mpu onpeccoBke ¢ NPOMEXyTKaMu NPUHUMatOT
3a30p Mexay Xumamu oT 2 4o 5 Mm;

- ana obecneyeruns Tpebyemoro ycunus cpesa mMatepuana mydTsl NS ONpeccoBaHbIX COeAMHEHWUIA apmaTypbl
knaccoB A400 n A500 3HadeHne 0BxaToii YacTh COeANHUTENBHON MYThI AOMKHO BLITh He MeHee 5dy (no 2,5 dy ¢ kax-
AON CTOPOHLI MYTHI), A€ dy — HOMUHAINbLHLIA uaMeTp coeuHAEMOl apMaTyphbl.

J1.3.4 Onuna mydTel npu obxatum 6e3 npoMexyTkoB Noabupaercs no gopmyne

ly=(45-dy+4)-0,9, (n.2)

rae dy — B caHTUMeTpax.
Mpu onpeccoske 6e3 NpoMexyTkoB obxaTne NpPou3BoguTCA ¢ HeBonbLUMM HaxnecToM MOCHEAYHOLWEro xuMa Ha

npeabIgyLwui.

-
|

1 — ¢ npomexyTkamu; 2 — 6e3 NPOMEKYTKOB

PucyHok J1.1 — OnpeccoBaHHbI CThIK NOCTPOEYHOrO U3roTOBMEHUS, MPOU3BEAEHHbI Ha MoBunbHOM o6opyaoBaHum
MHOroKpaTHbLIM nonepeYHLIM AedopMUpoBaHneM COEANHUTENBHON MYQTHI

J1.3.5 OnuHa MydThl Npu 06XaTun ¢ NpoMexyTkaMu nogbupaetcs no opmyne
ly=(n-1,+(n-1)-a+4)-0,95, (J.3)

rAae n — 4ucno XUMoB npecca,

l,- — LUMpUHa oTneYaTKka OfHOro Xuma npecca, cM, onpeaenseTcs B 3aBUCUMOCTM OT NpUMeHaemoro obopyaoBa-
HWA Mo WwWnpuHe pa6oqe|7| YacTu NyaHCOHOB,

a — 3Ha4YeHWe NPpUHUMaeMoro NpoMeXyTka Mexay Xumamu, cMm.
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O6u.\ee YUCNO XUMOB N7 BbIYUCIIAETCA U3 YyCNoBUA
n-I, > 4,5d,,. (.4)

J1.3.6 BHyTpeHHwMiA gnaMeTp MydT ONpeccoBaHHbLIX COEANHEHWNIA apMaTypbl ToaGUpaeTcs U3 criefyoLLEero yCroBUsi:
CYMMapHbI 3a30p Mexay MydTON U CTLIKYEeMOI apMaTypoil dB,_LM — dypax, s AOIDKEH 6bITb He 6ornbLie 4 MM He3aBUCUMO
OT inamMeTpa CTbiKyeMoli apMmaTyphl, rge dBH'M — BHYTPEHHUI AuameTp MydThl, dMAX,S — dpaKkTuyeckuii MakcumarbHbIi
rabapuTHbI pa3Mep NONepeyYHoro cedeHns apMarypel no pebpam.

J1.3.7 Ansa rapaHTupoBaHHoro obecneveHnss TpeboBaHuidi N0 BEIHOCIMBOCTU AN ONPECCOBAHHLIX COEAMHEHWIA ap-
MaTypbl C rapaHTUeil BEIHOCITMBOCTU haKTUMECKUIA 3a30p MeXAY MY(TOW U CTIKyeMbIMU CTEPXKHSIMU apMaTyphbl 0 onpec-
COBKY dpyy \y — dpax s CEAYET NPUHUMATDL He Gonee 2 MM HE3aBUCUMO OT AUaMeTpa apMaTypbi.

N.4 3Hauenue ycunuii nonepeYHoro 1eopMUPOBaHUA UKW NPOTAXKKN NPUHUMAETCA B 3aBUCMMOCTU OT NPUMEHSs-
emoro obopyfoBaHUs U JOMKHO rapaHTUpoBaTh Tpebyemoe yanuHeHne MydThl nocne obxatusa B cootBeTcTBUK ¢ K.5.4.

J1.5 MopobpaHHble reomeTpudeckne pasmepbl MydT B 06a3aTenbHOM Nopsake AOIKHBI ObiTb NPOBEPeHbl 3Kcne-
pUMEHTasnbHO UCTbITAHUEM Ha pacTaxeHne NpobHbIX 06pasLioB — He MeHee 3 WT. KaxAoro Buga u Tunopasmepa. Menbl-
TaHHble 0bpa3Lbl coefiMHEHMIA 40MKHBI cCOOTBETCTBOBaThL TpeboBaHuaM Tabnuupl K.1. He gonyckaetca npu paspyLieHum
onpeccoBaHHbIX COe/JMHEHWIA BbiAepruBaHne apMaTypHOro CTepXHA U3 MydTel. He JonyckaeTca yMeHbLUeHne CyMMapHo-
ro pasmepa 06xaToii HacTn MyhTel HUXe 3HaYeHnin 4,5d,.

J1.6 Npun nog6ope TONWMHLI CTEHKU MYdPT HEOOXOAUMO YyYUTLIBATL, YTO NpU Manoi TONWWHe CTeHKW He obecne-
YMBAETCA AOCTATOMHANA XECTKOCTb MyddThl CONPOTUBIIEHMIO pacnopa nepuoanyeckoro npoduna apmatypsl. MNpu 3Ha4uu-
TENbHON TONLWHE CTEHKN MydThI YCUNUA o6XaTus oNpeccoBOMHOrO 060pyAOBaHNS MOXET GblTb HEAOCTATOMHO ANSA NPO-
BefleHNA Ka4eCTBEHHON ONPEeCcCoBKN.

J1.7 OonyckaeTca pa3Mepbl UKW 3HAaYEHNS NapaMeTpoB MydhT, NONyYeHHbIe NPU pacyeTe, KOPPEKTUPOBAaTL NO pe-
3ynsraTam UcnbITaHWii Ha pacTaXeHWe NPOBHBIX CTBIKOB, U3rOTOBMEHHBLIX C NCNOMb30BaHUEM KOHKPETHOro 060pyaoBaHna
N COEANHUTENBHBIX MYdT B 4acTW TONWMWHBLI MydThl U 06Lieil ANUHBI MydThI.

J1.8 TeomeTpuyeckue pasmepbl MydqpT ONpeccoBaHHLIX COeAUHEHWI ANA apMaTyphl knacca A800 1 6onee AOMXHLI
6bITb 9KCNEePUMEHTaNbHO 060CHOBaHLI C YH4ETOM BO3MOXHOCTEN ONPeccoBoYHOro obopyaoBaHus.

J1.9 Pa3mepbl MydT U3 ctanu 10 onpeccoBaHHbIX coeauHeHnin ana apmatypbl knaccos A400, A500 n A600 npu-
BefAeHbl B Tabnuue J1.1.

Tabnuuya J1.1
leomeTpuyeckne pasmepbl COANHUTENBHBIX MyPT
Knacc HnameTtp
CTblkyeMoli coeAnHseMoit 4AnuHa [y, MM TONLYMHA CTEHKHU £, MM
apmatypsl apmMatypsbl dy, MM HapyXHbIN gnameTp d“i;lz, MM
He MeHee
A400, A500 16 8dy; Npu MHorokpaTHoM 45 28,5
OnpeccoBke C Mpome-
18 XyTKkamu 5 32
20 55 35
22 6 39
25 8 43,5
28 9 49
32 10 55,5
36 11 62
40 12 69,5
AB00 16 9dy Npn MHorokpaTHoM 6 32
OonpeccoBke C Mpome-
18 XKyTkamu 6.5 36
20 7,5 40
22 8,5 45
25 10 48
28 11 56
32 12 63
36 13 68
40 14 75
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YK 624.012.3/4(083.13) OKC 91.080.40

KnioueBble cnoBa: GETOHHbIE U Xene300ETOHHbIE KOHCTPYKLUMKU, PACYETHbIE 3HAYEHUS,, NPOYHOCTHLIE U Ae-
hopMaLUOHHBIE XapakTepucTrku 6eToHa, TpeboBaHWA K apMaType, pacyeT no NPOYHOCTU, pacyeT no obpaso-
BAHMIO TPELLMH U pacdeT no gedopmanusm, 3aluta KOHCTPYKLMIA OT HEGNAaronpusTHbIX BO3AENCTBUNI
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