Ceopg npasun CI1 63.13330.2012"CHwull 52-01-2003. beToHHbIE 1
xene3obeToHHble KOHCTPYKLUMN. OCHOBHbIE NONOXeHUA"(YTB.

npukasomMm MuHuMcTepcTBa permoHasibHOro passntusa PO ot 29
nekabps 2011 r. N 635/8)

Concrete and won concrete construction. Design requirements

HaTa BBegeHua 1 aHeapsa 2013 r.
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BBenoeHune

HacTosAwwmin ceon npasun paspaboTaH C y4eToM obsizaTenbHbIX TpeboBaHW, yCTaHOBNEHHbIX B PefepasbHblX 3aKoHax oT 27 pekabps
2002 r. N 184-®3 "O TexHun4eckoM perynmpoaHun", ot 30 nekabps 2009 r. N 384-®3 "TexHnyeckunin pernameHT o 6e3onacHoCcTU
30aHWIA 1 COOpYXXeHUI" N coaepXmnT TpeboBaHNSA K pacyeTy U NPOeKTUPOBaHUIO BETOHHbIX N XXene306eTOHHbIX KOHCTPYKLUIA
MPOMbILLNEHHbIX N FPaXKAaHCKUX 3JaHUA U COOPYXKEHUN.

Csog, npaBun paspaboTaH aBTOPCKUM KonnekTusom HUVMDKB nm. A.A. T'Bo3aesa - uHcTuTyTa OAO "HUL, "CTponTenbcTBo"
(pykoBogmTenb paboThl - A-p TeXH. Hayk T.A. Myxamegunes; fokTopa TexH. Hayk A.C. 3anecos, A.W. 3Be3no., E.A. YnCTAKOB, KaHA.
TexH. Hayk C.A. 3eHnH) npu y4actumn PAACH (nokTopa TexH. Hayk B.M. boHaapeHko, H.W. KapneHko, B.W. Tpasyw) n OAO
"LUHNWnpom3paHuin" (gokTopa TexH. Hayk 3.H. Koasiw, H.H. TpekuH, nHx. N.K. HUKuTnn).

1 ObnacTb NpUMEHEHNS

HacToAwmi cBoa NpaBua pacnpocTpaHAEeTCA Ha NPOeKTUpoBaHMe BETOHHbIX N Xene306€TOHHbIX KOHCTPYKLUUIA 34aHWIA 1 COOPYXXEHUN
pPa3/IM4HOro HasHa4YeHus, 3KCNayaTUPYeMbIX B KIMMaTUYECKUX yC1oBuax Poccum (npm cucteMaTn4eckom BO3AeNCTBUN TeMnepaTyp He
Bblwe 50°C n He HKe MuHyc 70°C), B cpefe C HearpecCcMBHOM CTEMEHbIO BO34ENCTBUS.

Cson npasunn yCTaHaB/nBaeT TpeﬁOBaHI/Iﬂ K NMPOEKTUPOBaHUIO 6ETOHHbIX 1 XKeNne306eTOHHbIX KOHCprKLI,I/II7I, N3roToBndaemMblix 13
TAXENIOro, MeJsIKo3epHUCTOro, 1Ierkoro, A4encToro N Hanparatotliero 6eToHOB.

TpeboBaHUs HACTOSILLEro CBOAA NPaBW He PacnpoCTPaHSATCSA Ha MPOEKTUPOBaHUE cTanexene306eTOHHbIX KOHCTPYKLINNA,
hrnb6pPOBETOHHBLIX KOHCTPYKLMIA, CHOPHO-MOHONUTHBIX KOHCTPYKLUNIA, BETOHHbIX 1 Xene306eTOHHbIX KOHCTPYKUUA TMMAPOTEXHUYECKUX
COOPY>XEHWI, MOCTOB, MOKPbLITUA aBTOMOBMbLHBIX OPOr 1 a3POAPOMOB 1N APYIUX CreuunasnbHbIX COOPYXXEHWI, a Takxe Ha
KOHCTPYKLMK, N3roTOBsSIEMble 13 BEeTOHOB CpefHel NN0THOCTLI0 MeHee 500 1 cBbiwe 2500 , 6eToHONONMMEpPOB 1 NoNMMep6eToHOB,
6EeTOHOB Ha M3BECTKOBLIX, LUMAKOBbIX Y CMELLIAHHbIX BSXKYLLMX (KpOMe NprMeHeHUs nx B s4enctom 6eToHe), Ha rMncoBoM U
cneumanbHbIX BsXXYLLMX, BETOHOB Ha cnewunanbHbIX 1 OpraHnyeckmx 3anonHuTensx, 6eToHa KPYNHOMOPUCTOM CTPYKTYpPbI.

HacToswwmii cBoA NpaBuil He COAEPXXUT TpeboBaHMs Mo NPOEKTUPOBAHMIO CMEeLnpUIecKUX KOHCTPYKLMIA (MYCTOTHbIE NANUTSI,
KOHCTPYKLMK C NoApe3KaMu, Kanutenu u T.n.).

2 HopMaTunBHbIE CCbIJIKN

B HacTosLWeM cBoAe NpaBu MCNOJIb30BaHbl CCbIJIKU Ha cneayoline HOpMaTUBHbIE LOKYMEHTbI:
CM 14.13330.2011 "CHul 1I-7-81* CTponTEeNbCTBO B CENCMUYECKUX panoHax"

CM 16.13330.2011 "CHul 11-23-81* CTaNibHble KOHCTPYKLUKn"

CMn 20.13330.2011 "CHwul 2.01.07-85* Harpy3sku n so3gencrsnsa”

CMn 22.13330.2011 "CHwul 2.02.01-83* OcHOBaHMSA 30aHUIA N COOPYXKEHNN"

Cn 28.13330.2012 "CHwul1 2.03.11-85 3alwinTa CTPOUTESIbHbIX KOHCTPYKLMA OT Koppo3mn"

CMn 48.13330.2011 "CHwul 12-01-2004 OpraHusauunsa ctpontenscrea”

CMn 50.13330.2012 "CHwul 23-02-2003 Tennosas 3awwmTa 34aHun"

CM 70.13330.2012 "CHul 3.03.01-87 Hecywiue n orpaxgatoime KoOHCTpyKumnn"

CM 122.13330.2012 "CHwul 32-04-97 ToHHENN XeNe3HOA0POXHbIE 1 aBTOA0POXKHbIE"

CM 130.13330.2012 "CHwuM 3.09.01-85 Mpou3BoacTBO COOPHbIX XKesie306eTOHHbIX KOHCTPYKLUMIA 1 n3gennin”
CM 131.13330.2012 "CHwul 23-01-99 CTtpouTensHasa knnmaTtonorns"

FOCT P 52085-2003 Onany6bka. Obwune TexHn4eckne ycnoBms

FOCT P 52086-2003 Onany6bka. TepMuHbI 1 onpeneneHns

FOCT P 52544-2006 lNpokaT apMaTypHbIN CBapuBaeMblin nepuogmyeckoro npoduns knaccos A 500C n B 500C ansa apMuposaHus
»Kenes3ob6eTOHHbIX KOHCTPYKLNIA

FOCT P 53231-2008 BeToHbI. [TpaBuia KOHTPOASA N OLLEHKN NPOYHOCTH
FOCT P 54257-2010 HageXHOCTb CTPOUTE/IbHLIX KOHCTPYKLWUIA N OCHOBaHWA. OCHOBHbIE MOJI0XKeHMA 1 TpeboBaHUA

FOCT 4.212-80 CIKI. CtponTenbcTBo. beToHbl. HOMeHkNaTypa nokasaTenen



TOCT 535-2005 MpokaT cCOpTOBON U (PaCOHHbLIV U3 CTann yriepoancTon 06bIKHOBEHHOIoO kKadyecTBa. ObLume TeXHUYeCcKme yCcioBus.
FOCT 5781-82 Ctanb ropsayekaTaHas 415 apMUPOBaHUA xene306€TOHHbIX KOHCTPYKLUA. TexHnYeckme ycaoBus.

FOCT 7473-94 Cmecu 6eTOHHble. TexHMnYeckme ycnoBus.

FOCT 8267-93 LLlebeHb 1 rpaBuii N3 NAOTHbLIX FOPHbLIX MOPOL A1 CTPOUTESIbHBIX PaboT. TexHn4eckmne ycnoBums.

FOCT 8736-93 lNMecok gnsa cTpouTesibHbIX paboT. TexHn4eckne ycnoBums.

FOCT 8829-94 N3penns cTponTesbHble XXene306eToHHble U 6eTOHHbIe 3aBOACKOro N3roToBsieHa. MeToabl UCMbITAHUA Harpy>KeHNeM.
MpaBuna oLEeHKN NPOYHOCTU, XKECTKOCTU U TPELLMHOCTONKOCTH.

FOCT 10060.0-95 BeToHbl. MeToAbl ONpeAeneHns MOPO30CTONKOCTN. OCHOBHble TpeboBaHUS.

FOCT 10180-90 BeToHbl. MeToAbl onpeAeseHns NPOYHOCTU NO KOHTPOJIbHLIM 06pa3suam.

OCT 10181-2000 Cmecu 6eToHHble. MeToAbl NCMbITAHUS.

FOCT 10884-94 Ctanb apMaTypHas TEPMOMEXaHNYECKN YNPOYHEHHas A5 »Kene306eTOHHbIX KOHCTPYKLUMIA. TeEXHNYEeCKue yCcnoBus.

FOCT 10922-90 ApmaTypHble 1 3aK/lafHble n3genns ceapHble, COeAMHEHUSA CBapHble apMaTypbl 1 3aKNagHbIX nsnennn
KenesobeTOoHHbIX KOHCTPYKLUMA. ObLine TexHNn4eckmne ycnoBus.

OCT 12730.0-78 BeToHbl. O6uue TpeboBaHUA K MeToAaM onpefeneHns NAoTHOCTH, BAaXXHOCTW, BOAOMONIOLWLEHNA, MOPUCTOCTU 1
BOJOHENPOHNLL@EMOCTMU.

FOCT 12730.1-78 beToHbl. MeToA, onpeaeneHns NAOTHOCTU.
[OCT 12730.5-84 beToHbl. MeToabl onpefeneHns BOAOHENPOHULLaEMOCTN.

FOCT 13015-2003 U3pnenuns xene3obeToHHble 1 6eTOHHbIE ANa cTpouTenbcTBa. O6lwune TexHnyeckne TpebosaHms. Mpasuna npuemku,
MapKUPOBKW, TPAHCMOPTUPOBAHUA U XPaHEHUS.

FOCT 14098-91 CoeanHeHUA CBapHble apMaTypbl U 3aKJlafHblX N34eNUN Xene300eTOHHbIX KOHCTPYKLUMA. TUMbl, KOHCTPYKLMA 1
pa3mepbl.

FOCT 17624-87 beToHbI. YNbTpa3ByKOBOW MeTO[ ornpeaesieHns npo4YHoCTu.
FOCT 22690-88 beToHbl. OnpeneneHne NPO4HOCTU MEXAHMYECKUMY MeTOAaMMN HepaspyLUaloLWero KOHTPos.
FOCT 23732-79 Boaa ansa 6eTOHOB 1 pacTBOPOB. TEXHUYECKMNE YC/I0BUS.

FOCT 23858-79 CoeanHeHUA CBapHble CTbIKOBbIE U TaBPOBble apMaTypbl XKesie306eTOHHbIX KOHCTPYKLUMIA. YNbTpa3ByKOBble METOAbI
KOHTpOJ1s KavecTBa. [paBusa npnemku.

FOCT 24211-91 fNob6aBku ansa 6eToHOB. ObLMe TexHMYeckme TpeboBaHNS.

FOCT 25192-82 BeToHbl. Knaccudunkaums n obwmne TexHnyeckne TpebosaHums.

FOCT 25781-83 ®opMbl CTajlbHble AN N3rOTOBNEHUA XKene306eTOHHbIX n3nenui. TexHNn4eckune ycioBus.
FOCT 26633-91 beTOHbI TSXKeNble N MeSIKO3epPHUCTbIe. TeXHNYEeCKMe yCoBMS.

FOCT 27005-86 beToHbl nerkue n a4encTole. Mpasuaa KOHTPOIA CPedHEN MIOTHOCTK.

FOCT 27006-86 BeToHbl. MpaBusia nogbopa COCTaBOB.

OCT 28570-90 BeToHbl. MeToabl onpeAeneHns NPoYHOCTM o obpasLiamM, 0TO6pPaHHBIM N3 KOHCTPYKLWIA.
FOCT 30515-97 LlemeHTbl. ObLimne TeXHNYECKME YCI10BUS

MprMmedaHue - MNpr NobL30BaHUKN HAaCTOALLMM CBOLOM MpaBu LiesiecoobpasHo NpoBepuTh AENCTBME CCbIIOYHLIX CTaHAAPTOB 1
KN1lacCcMUKaTOPOB B MH(HOPMALMOHHOM cucTeme obLiero nosib3oBaHWs - Ha ouLIMaNIbHOM CaliTe HauMoHaNLHOro opraHa Poccuiickon
denepalmm No cTaHAapTU3aLUK B ceTu VIHTepHeT U Nno eXxerofHo n3gaBaeMoMy UH(MOPMaLMOHHOMY yKa3aTesto "HaunoHaabHble
CTaHZapThl", KOTOpPbIA ony6rkoBaH Ha 01 sHBaps TeKyLUero rofa, v no COOTBETCTBYIOLLUM €XXeMeCa4HO U3[aBaeMbiM
WH(OPMALIMOHHBIM YKa3aTensM, ony6MKoBaHHbIM B TeKyLLeM rofy. ECaiv CCblIoYHbIA [OKYMEHT 3aMeHeH (M3MeHeH), To npu
Mosb30BaHUM HACTOALWMM CBOAOM NpPaBWi ciefyeT PyKOBOACTBOBATbLCS 3aMEHEHHbIM (M3MEeHEeHHbIM) JOKYMEHTOM. ECin CCbiNoYHbI
LLOKYMEeHT oTMeHeH 6e3 3aMeHbl, TO NoJI0XKeHNe, B KOTOPOM AaHa CCblJIka Ha Hero, NpUMeHsieTcs B 4acTu, He 3aTparvBsaloLen 3Ty
CChbINKY.

3 TepMuUHbI 1 onpenesneHns

B HacToAwWweM cBoAe npaBusl NPUMEHAIOTCA cefylolme TeEpMUHbI C COOTBETCTBYIOLWNMN OnpeaesieHNAMN:

3.1 aHkepoBKa apMaTypbl: ObecrneyeHne BOCMPUATHA apMaTypol AeiCTBYIOWNX Ha Hee yCuuin nyTem 3aBefileHns ee Ha
onpenesieHHyo AJIMHY 3a pacyeTHoe ceYeHne UM YCTPOMCTBA Ha KOHLAX CrneLmalibHbIX aHKepoB.

3.2 apmaTypa KOHCTPYKTMBHas: ApMaTypa, ycTaHaB/MBaeMas 6e3 pacyeTa U3 KOHCTPYKTMBHbIX COOBpakeHuii.

3.3 apmaTypa npeaBapuTesibHO HanpshkeHHas: ApMaTypa, noJslyyatroLllas HavdanbHble (NpeaBapuTesibHbIe) HanpsXXeHus B npolecce
M3roTOBJIEHNSI KOHCTPYKLUUIA [0 MPUIOXKEHNS BHELLIHUX Harpy3oK B CTafuu 3KCryaTauuu.

3.4 apmaTypa paboyasi: ApMaTypa, ycTaHaB/MBaeMas no pacyeTy.
3.5 3aWuTHbIA cnoi 6eToHa: TonwmHa cnosi 6eToHa OT rpaHu 3neMeHTa Lo 6anxalluen NOBEPXHOCTU apMaTyPHOro CTEPXKHS.

3.6 KOHCTPYKLUMM BeToHHbIe: KOHCTPYKLUWKY, BbiNOJIHEHHbIe 13 6eToHa 6e3 apMaTypbl UK C apMaTypoii, yCTaHaBMBaeMol no
KOHCTPYKTMBHbIM COO6paXKeHnsIM 1 He YYNTLIBaeMoi B pacyeTe; pacyeTHble YCUINS OT BCeX BO3AENCTBUM B HETOHHbLIX KOHCTPYKLUSAX
LLOJKHBI ObITb BOCMPUHATLI HETOHOM.



3.7 KOHCTPYKLMM AUCNepCcHo-apMupoBaHHbie (pubpobeToHHbIe, apMoLLeMeHTHbIE): XKene306eTOHHbIE KOHCTPYKLIMY, BKoYaoLwme
LANCNEepCHO-PacnooxXeHHble (Bpbl UM MENTKOSHEUCTbIe CETKM U3 TOHKOW CTaslbHOM NPOBOJIOKM.

3.8 KOHCTPYKLUN xene3obeToHHble: KOHCTPYKLMK, BbIMONHEHHbIE N3 6eTOoHa ¢ paboyelt N KOHCTPYKTMBHOW apMaTypon (apMMpoBaHHble
6eTOHHbIE KOHCTPYKLUK): pacyeTHble YCUINS OT BCEX BO3AENCTBUN B »Kee306eTOHHbIX KOHCTPYKLNSAX A0/KHbI ObITb BOCMPUHSATSI
6eToHOM 1 paboyelt apmaTypon.

3.9 KOHCTPYKUMKN cTanexenesobeToHHble: Xene306eToHHbIe KOHCTPYKUMKN, BKAKOYaWKMe OT/IMYHbIE OT apMaTypH0|7| CTanun CTalJibHble
3/1eMEHTHhI, pa60Ta|0Lu.|/|e COBMECTHO C >KeJsie306€TOHHbLIMU 3IeMEHTaMu.

3.10 K03(h(pULMEHT apMUPOBaHUS Kene3o6eToHa : OTHOLLIeHMe NoLWaan ceveHns apMaTypbl K paboyen niowann cevyeHms 6eToHa,
Bblpa>KeHHOe B MpoLLeHTax.

3.11 MapKa 6eToHa no BogoHenpoHuuaemoctn W: NokasaTesib NPoOHNLAEMOCTHN 6eToHa, xapaKTepmsyrou_lw?lca MakKCUMallbHbIM
OaBsieHneM BOoAbl, MNP KOTOPOM B YCNIOBUAX CTaHOAAPTHbIX MNCNbITaHWN BoJda He NMPOHUKaeT Hepe3 6ETOHHbIN o6pa3e|_|..

3.12 MapKa 6eToHa no MOpOBOCTOI7IKOCTI/I F: YcTaHoB/IeHHOE HOPpMaMX MUHUMaJIbHOE YUCNO0 LINKJIOB 3aMOpPa>KuBaHUA 1 OTTanBaHNA
o6pa3u,os 6eToHa, NCNbITaHHbIX MO CTaHOApPTHbLIM 6a30BbIM MeTOAAM, Mpu KOTOPbIX COXPaHATCA UX NepBoHa4vasibHble PU3NKO-
MexaHu4yeckne CBOMNCTBa B HOpMUpyeMbIX npenenax.

3.13 MapKa 6eToHa no CaMoHanpsa>XXeHuto : YCTaHOBJIEHHOE HOPMaMU 3HaYeHne npensBapuTesibHOro Harnps>XeHus B 6eToHe, MMMa,
co3[aBaeMoro B pesyfibTaTe ero paclmpeHns npm KosdppuumneHTe NnpoaoabLHOro apMmMpoBaHnsa

3.14 MapKa 6eToHa no cpeuHeVI nnoTHocTn D: YcTaHOBIEHHOE HOPMaMUn 3Ha4YeHne MAOTHOCTH, B, 6eToHOB, K KOTOpPbIM
npenbvABAATCA Tpe6OBaHI/IF| no Tensonsonaunn.

3.15 maccuBHas KOHCTPYKUNSA: KOHCTPYKUKUS, Ansa KOT0p0I7I OTHOLWIEHNE NOBEPXHOCTH, OTKprTOI7I Ona ee BblCblXaHUA, , K ee Oﬁ'beMy, ,
PaBHO AN MeHbLIEe 2.

3.16 Mopo3ocTonkocTh 6eToHa: CNoco6HOCTL 6eTOHA COXPaHATb (M3UKO-MexaHUYecke CBOMCTBa NP MHOMOKPaTHOM NepeMeHHOM
3aMOpa)KMBaHUU 1 OTTaMBaHUW, PerjiaMeHTUpyeTCst MapKoi No MOPO30CTOMKOCTM F.

3.17 HOpMaJibHOe CceveHune: CeyeHune 3nemMeHTa nJoCKOCTbIO, I'IepI'IeHD,I/IKyJ'IﬂpHOIZ K ero I'IpO,D,OJ'IbHOI7I ocu.

3.18 HaknoHHOe ceyveHue: CeveHne 31eMeHTa MJI0CKOCTbIO, HAK/IOHHOM K ero I'IpOﬂ,OJ'IbHOI7I ocn n I'IepI'IeHD,I/IKyJ'IﬂpHOVI BepTVIKaJ'IbHOI7I
MNOCKOCTH, I'IpOXOﬂ,ﬂLLI,eVI 4Yepes OCb 3JIEMEHTa.

3.19 nnoTHocTb 6eToHa: XapakTepuctuka 6eToHa, paBHas OTHOLLEHMIO ero MaccChl K 06beMy, periaMeHTUPyeTCs MapKol No cpefHei
nnaoTHocTu D.

3.20 npenesnbHoe ycunue: Haunbonbliee ycnnne, KOTopoe MoOXXeT 6bITb BOCNPUHATO 3/71EMEHTOM, ero ce4eHneM npu NPUHATLIX
XapaKTepucTtnkax MmaTepuasnios.

3.21 npoHunuaemocTb 6eToHa: CBoCTBO HeToHa NponyckaTb Yepes cebs rasbl UM XNAKOCTU MPU HaIMYMK FpagMeHTa AaBJieHUs
(pernameHTUpyeTCs Mapkol no BofoHenpoHunuaemoctn W) nubo obecneymBatb ANHEHY3NOHHYIO MPOHUL@EMOCTb PAaCTBOPEHHbLIX B BOAE
BelleCTB B OTCYTCTBUE rpaAneHTa AaBsieHusa (perjaMeHTUpyeTcsa HoOpMUPYyeMbIMU BEIMHMHAMM MAOTHOCTM TOKa N 3/1IEKTPUYECKOro
noTeHymnana).

3.22 pabouas BbICOTa ceYeHus: PacCTosiHME OT CXKaTol rpaHu 3/1IeMeHTa [0 LLeHTpa TAXXeCTn pacTaHYTOoN NPoAoJibHON apMaTypsbl.

3.23 camoHanps>xeHue 6eToHa: Hanps»xeHne ckaTusi, BO3HMKalolee B 6eToHe KOHCTPYKLUUW NPy TBEPAEHUM B pe3yibTaTe
pacliMpeHnsi LEMEHTHOIr0 KaMHs B YC/I0BMAX OrPpaHUYeHUst 3TOMY paclUMpPeHuto, periaMeHTUpyeTCs MapKoi No CaMoHanpsi>XXeHuo .

3.24 CTbIKK apMaTypbl BHaXJ1eCTKY: CoeavHeHne apMaTypHbIX CTep)KHeI?I no mux AnuHe 6e3 CBapku nyTeM 3aBegeHna KOHUa ooHOro
apMaTypHOro CTep>XHA OTHOCUTEJIbHO KOHLa Apyroro.

4 Obwume TpeboBaHUA K BETOHHBIM N XXene306eTOHHbIM
KOHCTPYKLIMAM

4.1 BeTOoHHbIE N XKene306eToHHble KOHCTPYKLMM BCEX TUMOB AOJKHbI YA0BIETBOPATL TpeboBaHMAM:
no 6e3onacHocTy;

no 3KcnayaTaunoHHOW NPUroAHOCTY;

no AONrOBEeYHOCTH,

a Takxe A0MoNHUTENbHLIM TPeboBaHNAM, YKa3aHHbIM B 3a4aHUN Ha NPOEKTUPOBaHMeE.

4.2 Ona ynoBseTBoOpeHNA TpeﬁOBaHVIVI no 6e3onacHocTn KOHCTPYKUNWN OO0JIXKHbl UMeTb TaKMe Ha4dal/lbHble XapaKTePUCTUKHN, 4TO6bI npu
Pa3NNYHbIX pacH4eTHbIX BO34ENCTBUAX B npouecce CcTpounTenbCTBa N 3KCNNyaTaunn 30aHUI K coopy)KeanZ 61NN NCKIOYEHbI
pa3spylwieHna noboro XapakTepa Unm HapyuweHusa 3KCI'IJ'IyaTaLI,I/IOHHOI7I npUroaHoCTn, CBA3aHHbIE C NPUYNHEHNEM Bpeaa XNU3HU NN
340p0OBbIO FpakgaH, NMyLLecTBY, Opr)KaPOLLI,eVI cpene, XMU3HN N 300P0BbH0 XXUBOTHbIX U paCTEeHNAM.

4.3 Ons ynosnetTBopeHusa TpeboBaHW NO 3KCMIyaTaLMOHHOW NPUrOAHOCTU KOHCTPYKUUS A0JKHA UMETb Takue HavasbHble
XapaKTepUCTUKM, YTOObI NPY PasNyHbIX PacyeTHbIX BO3LENCTBUSX HE MPOUCXOAMNI0 06pa3oBaHne Uan YpesmepHoe packpbiTue
TPELUMH, a TakXXe He BO3HMKAJIN Ype3MepHble nepemMeLleHuns, konebaHus n apyrvue noBpexxneHus, 3aTpyaHsolne HopMabHYyIo
aKcnayaTauumio (HapyleHue TpeboBaHU K BHELLIHEMY BUAY KOHCTPYKLUN, TEXHOJIOrMYecknx TpeboBaHuin no HopManbHon paboTe
060pyA0BaHNS, MEXaHN3MOB, KOHCTPYKTUBHbIX TpeboBaHWin No COBMeCTHON paboTe 31eMeHTOoB 1 Apyrux TpeboBaHui, yCTaHOBAEHHbIX
npv NPOEKTUPOBaHNN).

B Heobx0AUMbIX cnydaax KOHCTPYKUNU OO0JIXKHbI UMETb XapPaKTePUCTUKHN, obecnevunBatolme Tpe6OBaHI/IFI no Tenaounsonauunn,
3ByKousonayun, bronornyeckon sawmTte n apyrue TpeﬁOBaHVIFI.

TpeﬁOBaHI/IFl MO OTCYTCTBUIO TPELWNH NPenBABNAIT K »xene3obeToHHbIM KOHCTPYKUUAM, Y KOTOPbIX MPU NMONTIHOCTbIO PaCTAHYTOM
ceyeHnn fosxHa 6biTb obecneyeHa HEMNPOHNLaeMOCTb (HaxooAWMMCS No4 AaBJIeHUEM XXUAKOCTU WA ra3oB, UCMbITbIBaOLLNM
BO3JeNncTeme pagnaunn n T.N.), K YHUKaNbHbIM KOHCTPYKUUAM, K KOTOPbLIM NPeabABNAKT NMOBbILWLWEHHbIE Tpe6OBaHI/IFI no



OONIrOBEYHOCTU, @ TaKXe K KOHCTPYKLMAM, SKCMlyaTUPyEMbIM B arpecCMBHOM cpefie B C/lyvasX, yKa3saHHbix B Cl 28.13330.

B ocTanbHbIX XKene306eTOHHbIX KOHCTPYKUNAX 06pa3OBaH|/|e TpewunH oonyckaeTcd, U K HUM NpeabAaBndaloT Tpe6OBaHI/IFI no
OrpaHN4YeHno WNPUHbI PaCcKpbITUA TPELWWH.

4.4 OnAa ynoBneTBOPEHUSA TpeﬁOBaHVIVI OONTrOBEeYHOCTU KOHCTPYKUUA OO0J1IXKHA MMETb TakKMe Ha4dallbHble XapaKTepUCcTuku, 4TO6bLI B
Te4yeHne yCTaHOB/IEHHOIro AJINTENIbHOro BpeMeH OHa yaoBneTBopsAia 6bl Tpe6OBaHI/IFIM no 6e3onacHocTn ” 3KCI'IJ'IyaTaLI,I/IOHHOI7I
NMPUroaHOCTN C y4eTOM BJZINAHUNA Ha reoOMeTpUHeCKmne XapakKTepucTtmnkun KOHCprKLI,I/II7I N MexXaHNn4YeCKne XapakTepucTtnukn Mmatepmasnos
Pa3NNYHbIX pacHeTHbIX BO34ENCTBUI (ANMTeNIbHOE BO34eNCTBMe Harpysku, He6ﬂar0|‘IpI/IF|THbIe KNIMMaTun4eckune, TexHosnorn4eckume,
TeMnepaTypHble N B/1aXXHOCTHbIE BO34eNCTBUSA, nonepemMmeHHoe 3aMopaXxxneaHne n oTTamBaHMe, arpecCnBHbIE BO34ENCTBMA " ﬂ,p)

4.5 be3onacHOCTb, 3KCrlyaTauMoHHasa NpUroaHoCTb, AOJNrOBEYHOCTbL 6eTOHHbIX 1 XeNne306eTOHHbIX KOHCprKLI,I/IIZ n gpyrune
yCTaHaB/IMBaeMble 3aaHNEM Ha NMPOeKTUpoBaHNe TpeﬁoBava DOJDKHbI BbITh 06ecneYeHbl BbIMOJIHEHNEM:

TpeboBaHWil K 6ETOHY 1 ero CoCTaBASIOLUM;
TpeboBaHWi K apMaType;

TpeboBaHWI K pacyeTaM KOHCTPYKLMIA;
KOHCTPYKTMBHbIX TpeboBaHuWiA;
TexHOornyecknx TpeboBaHui;

TpeboBaHWIN NO 3KCNIyaTaLun.

TpeboBaHMA NO Harpy3kaM 1 BO3AeNCTBUAM, Npefesny OrHeCcToONKOCTW, HEMPOHULL@EMOCTH, MOPO30CTONKOCTW, NpeaesbHbIM
nokasaTtenam gedopmauun (Nnpornbam, nepemeLleHnaM, aMnanTyae KkonebaHuin), pacHeTHbIM 3HaYEeHUAM TemMnepaTypbl Hapy>XHOro
BO34yXa N OTHOCUTESNIbHOW BJIAXXHOCTU OKPY>XaloLen cpefbl, Mo 3almTe CTPOUTESIbHbIX KOHCTPYKLIUI OT BO3AENCTBUSA arpPecCUBHbIX
cpen v op. yCTaHaB/AMBAOTCSA COOTBETCTBYIOWMMN HOPMaTUBHbLIMU AokyMeHTamu (CIM 20.13330, CM 14.13330, CMN 28.13330, CIl
22.13330, CM 131.13330, CMN 122.13330).

4.6 MNpy NPoeKTMPOBaHUN BETOHHBIX U Kene306eTOHHbLIX KOHCTPYKLUUA HaAeXHOCTb KOHCTPYKLMIA yCcTaHaBAMBaloT cornacHo FOCT P
54257 nosyBepOSTHOCTHLIM METOA0M pacyeTa MyTeM UCMO0/Ib30BaHNS PacHeTHbIX 3HAYEHWI Harpy3oK 1 BO34EeNCTBUNA, pacHeTHbIX
XapakTepucTuk 6eToHa 1 apMaTypbl (MU KOHCTPYKLUMOHHON CTanu), onpefensieMbliX C MOMOLLbI COOTBETCTBYIOLLMX YaCTHbIX
KO3(h(PULMEHTOB HaZEXXHOCTU N0 HOPMATUBHBLIM 3HAYEHUAM 3TUX XapaKTEPUCTUK, C YHETOM YPOBHS OTBETCTBEHHOCTUN 3[aHUIA 1
COOPY>XXEHWA.

HopMaTuBHbIE 3HAYEHUs1 HAarpy30K 1 BO3AENCTBUI, 3HaYEHNs KOIMPULIMEHTOB HALEXKHOCTHY MO Harpyske, KO3 hrLNEeHTOB
HaZleXXHOCTM MO Ha3HAYeHUI0 KOHCTPYKLIMIA, @ TakXKe [esleHne Harpy3oK Ha NoCTOsSIHHbIE U BpeMeHHbIe (AaUTenbHbIe 1
KpaTKOBpPEeMEeHHble) yCTaHaBANBAT COOTBETCTBYIOLLMMU HOPMATUBHLIMY LLOKYMEHTaMu A5 CTPOUTESbHBIX KOHCTpYKLUumi (CI1
20.13330).

Pac4eTHble 3Ha4YeHNs Harpy3ok u BO34EeNCTBUN NMPUHNMAKOT B 3aBUCMMOCTW OT BMUAa paCHeTHOro npeaesibHoro CoCToAaHNUA n pacquHoVI
CUTyauunn.

YpoBeHb HafeXXHOCTU pacvyeTHbIX 3HAaYEHUN XapaKTEPUCTUK MaTepuasos yCTaHaB/IMBaOT B 3aBUCUMOCTN OT pac4yeTHOM CUTyaunn n ot
OMaCHOCTN AOCTMXKEHUS COOTBETCTBYIOLLEr0 NpeaesbHOro COCTOAHUA U PEryANpPYIOT 3Ha4YeHneM KoaphnLmMeHTOB HadeXHOCTU MNo
6eToHy 1 apMaType (M1 KOHCTPYKLMOHHON CTanu).

PacyeT 6€TOHHbIX 1 Xene306eTOHHbIX KOHCprKLI,I/II7I MOXXHO npon3soaAnTb No 3agaHHOMY 3Ha4YeHUI0 HaaeXXHOCTW Ha OCHOBE MNOoJIHOIro
BEPOATHOCTHOIO pacyeTa Npu HaN4YMM AO0CTATOYHbIX AaHHbIX 06 N3MEHYNBOCTN OCHOBHbIX $aKTOpOB, BXOAALWMX B pacHeTHbIe
3aBUNCNMOCTN.

5 TpeboBaHUA K pacyeTy OEeTOHHbIX U XXene306eTOHHbIX
KOHCTPYKLUMNN

5.1 Obwme NoNnoxxKeHns

5.1.1 PacyeTbl 6€TOHHbIX 1 Xene306eTOHHbIX KOHCTPYKLNA cneayeT Npon3BoANTb B COOTBETCTBUM € TpeboBaHmammu FOCT 27751 no
npeaesibHbIM COCTOAHUAM, BKJIIOYaOLWNM:

npenenbHble COCTOAHUA I'IepBOI7I rpynnsl, npueoasauine K MoJIHOM HEMNPUIroaHOCTU 3KCNlyaTaunn KOHCprKLI,I/II7I;

npenenbHble COCTOAHUA BTOp0I7I rpynnbl, 3aTpyaHAOLWME HOPMaJibHYO SKCNyaTauuto KOHCprKLJ,I/II7I nnn ymeHbllawouine
0O0/ITOBEYHOCTb 34aHNN 1 COOpy)KeHI/II7I Nno CcpaBHeHUIO C NpeayCcMaTpnBaeMbIM CPOKOM CJ'Iy)K6bI.

PacyeTbl fomxHbI obecneynBaTb HaLEXHOCTb 34aHUA NN COOpy)KeHI/II?I B Te4eHune BCero Cpoka nx CJ'Iy)KﬁbI, a TakXe npu
nponssoacTee pa60T B COOTBETCTBUN C Tpe6OBaHI/IF|MI/I, npenobasadaeMbiMN K HUM.

PacyeTbl No npefesibHbIM COCTOSTHUAM MEPBOWN rPYNbl BKOYAIOT:

pacyeT No NPOYHOCTY;

pacyeT No yCTONYUBOCTN POPMbI (A1 TOHKOCTEHHbIX KOHCTPYKLMIA);

pacyeT No yCTONYUBOCTN NOSIOXKEHUSA (ONPOKNAbIBAHNE, CKONbXEHNE, BCMN/IbIBAHNE).

Pac4yeTbl Mo Npo4YHOCTH 6ETOHHbIX 1 XXes1le306€TOHHbIX KOHCprKLI,I/II7I cnepyeTt NponssoaAnTb U3 YCNOBUA, MO KOTOPOMY yCcunua,
Hanps>XeHns n geopMaunm B KOHCTPYKUNAX OT pasinYHbIX BO34ENCTBUI C y4HeTOM Ha4aJIbHOIro Hanpa>XeHHOoro coCctoAaHuA
(npe,u,Hanpﬂ)KeHme, TeMnepaTypHble N gpyrue BO34ENCTBUSA) HE AOJSIKHbI npesBblllaTb COOTBETCTBYOLLNX 3HaYyeHun, YCTaHOBJ/IEHHbIX
HOPMaTUBHbIMN OOKYMEHTaMW.

PacyeTbl M0 yCTOMYNBOCTM (DOPMbI KOHCTPYKLIMM, @ TakXKe Mo YyCTOMYMBOCTU MNOJI0XKEHNS (C y4eTOM COBMECTHOM paboTbl KOHCTPYKLMMN U
OCHOBaHWs, X AeopMaLNOHHbBIX CBOWCTB, CONPOTUB/IEHUS CABUTY MO KOHTAKTYy C OCHOBaHMEM U APYrux ocobeHHocTen) cnenyeT
NPOU3BOANTbL COMIAaCHO YKa3aHUSAM HOPMaTUBHbLIX OKYMEHTOB Ha OTAeJIbHbIe BUAbl KOHCTPYKLMIA.



B Heobx0aUMbIX Cny4dasdx B 3aBUCMMOCTUN OT BUOa N Ha3Ha4YeHUA KOHCTPYKLUNN OOJIXKHbI 6bITb nponsseneHbl pacy4eThbl MO NpeaesibHbIM
COCTOAHUAM, CBA3AHHBIM C ABNEHNAMU, MPU KOTOPbIX BO3HUKaET HeobxoaMMoCTb npekpaweHna skcnayatTaunm sgaHNAa U COOpyXXeHuna
(Hpe3Meprle nedopmMaunmn, CABUTN B COEOUHEHNAX U Apyrue ABJIEHUSA).

PacyeTbl Mo NpefenbHbIM COCTOSIHUAM BTOPOW MPynnbl BKOYAOT:
pacyeT no o6pa3oBaHNIO TPELLWH;

pacyeT Mo pPackpbITUIO TPELLMH;

pacyeT no gecopmMauusaMm.

PacyeT 6€TOHHbIX 1 XXene306eTOHHbIX KOHCprKLI,I/II7I no 06pa3OBaHI/IIO TpewunH cneanyeT nponssoanTb U3 yCNOBUA, MO KOTOPOMY yCcuniua,
Hanps>XeHns nan gedopMaunmm B KOHCTPYKLUNAX OT pasinNydHbIX BO34ENCTBUIA He LOJIKHbI npesBblllaTb COOTBETCTBYOLWLNX UX
npenenbHbIX 3HavyeHun, BOCNPUHUNMaeMbIX KOHCprKLI,VIeI7I npu o6pa303aan/| TpeLwunH.

PacueT »xene306eTOHHbLIX KOHCTPYKLIMIA MO PacKpbITUIO TPELLUH MPOM3BOAST M3 YC/I0BUS, MO KOTOPOMY LUMPUHA PAaCKPbLITHAS TPELLVH B
KOHCTPYKLMU OT pa3/vyHbIX BO3AENCTBUIA He AO/KHA NPeBbIaTh NpefenbHO 4oNYyCTUMbIX 3HaYeHWI, yCTaHaBANBaeMbIX B
3aBUCMMOCTY OT TpeboBaHWi, NpeabABAsSeMbIX K KOHCTPYKLMW, YCIIOBUI e 3KCIJlyaTauum, BO3AENCTBIS OKpYXKaloLen cpeabl 1
XapaKTepUCTUK MaTeprasnos C y4eTOM 0COBeHHOCTen KOPPO3UOHHOIO NoBELEeHNs apMaTypbl.

PacyeT 6€TOHHbIX U )Xene306eTOHHbIX KOHCTPYKLMIA No AedopMaunsm cnefyeT Npou3BoAUTL U3 YCJI0BUS, MO KOTOPOMY Mporubsbl, yribl
MoBOPOTa, NepeMeLLeHns U aMnnTyAbl KosiebaHrs KOHCTPYKLUMIA OT Pa3finiHbiX BO3AENCTBUN He JO/KHbI NPeBbIaTh
COOTBETCTBYIOLINX NpefesbHO LONYyCTUMbIX 3Ha4YeHU.

Onsa KOHCprKLI.I/II7I, B KOTOPbIX HE OOMNYyCKaeTCA 06pa3osaH|/|e TpewnH, A0JIXXHbI 6bITb 0becneyeHbl Tpe603aH|/|;| Mo OTCYTCTBUIO TPELLWNH.
B 3TOM Cnyvae pacyeT No pacKpbITUIO TPELLMH He NPOU3BOAAT.

Onsa ocTanbHbIX KOHCprKLI.I/II?I, B KOTOPbIX AOMNyCKaeTcAa o6pa3OBaH|/|e TpeLwunH, pacyeT no o6pa3OBaano TpeLwunH npon3soaaT OAna
onpegeneHnsa HeobxoanmocTun pacyeTa Nno pacKkpbITUIO TPELLNH U y4eTa TPeLwmnH Npn pacyeTe no gecopmaumsam.

5.1.2 PacyeT 6ETOHHbIX U Kene306eTOHHbLIX KOHCTPYKUUIA (IMHeRHbIX, MA0CKOCTHbIX, MPOCTPAaHCTBEHHbLIX, MacCUBHbIX) MO NpeaesbHbIM
COCTOSIHMSAM MEePBO 1 BTOPOM FPyrn Npou3BoAAT Mo HaNpsXKeHUAM, YCUAnaM, 1edopMauusm 1 nepeMeLLeHnsaM, BblHUCIeHHbIM 0T
BHELUHVX BO3AENCTBUM B KOHCTPYKLMAX U 06pa3yemMbix UMK cucTeMax 3AaHU 1 COOPY>XXEHUIN C YyHETOM (hM3NYECKON HEJIMHENHOCTI
(Heynpyrux nedopmauunin 6eToHa 1 apMaTypbl), BO3MOXKHOI0 06pa3oBaHns TPELLMH 1 B HEOBXOANMbIX Cyvasix - aHU30Tponuu,
HaKOomM/eHUsi NOBPEXAEHUN 1 TeOMETPUYECKON HEJIMHENHOCTY (BNnaHMe AedopMaLil Ha U3MEeHeHUe YCUNA B KOHCTPYKLMAX).

dusnYeckyto HEeIMHENHOCTb U aHN30TPONUIo CnenyeT y4nUTbiBaTbh B onpenesialnumx COOTHOWEHNAX, CBA3bIBalOLWNX MeXxXay cobon
Hanps>XeHns n gedopmMaunm (nnn ycunma n I'IepeMeLLl,eHI/Iﬂ), a TakKXXe B yC/10BUAX MPOYHOCTUN U TpeLLI,I/IHOCTOI7IKOCTI/I MaTepunana.

B cTaTnyeckun HeonpenenMbiX KOHCTPYKUMAX CiefyeT y4uTbiBaTb nepepacnpeneneHue yCI/IJ'II/II7I B 3JleMeHTaxX CUCTeMbl BCnencTtemne
O6pa3OBaHI/IFI TpewWwnH N pa3BnUTNAa Heynpyrmx ueq)opMau.vnh B 6eToHe 1 apMaType BMnJioTb 40 BO3HNKHOBEHUA NpenesibHOro CoCctoaHna
B 3nemMeHTe. [1pn OTCYTCTBUMN METOA0B pacyeTa, yYUTLIBAOLWMX Heynpyrue CBOWNCTBa »xene3obeToHa, a Takxe A npenBapuTesibHbIX
pac4eToB C yH4eTOM Heynpyrunx CBOWCTB Xene3obeToHa YCUInNA N HanpaxXeHna B CTaTU4eCKn HeonpeaennMbiX KOHCTPYKUUNAX U
cncTteMax oonyckaeTcsd onpenendaTb B NpeanosoxXeHnn yl'lpyFOI7I paﬁOTbI »xene3obeToHHbIX 3/IEMEHTOB. Mpwu 3TOM BANAHME
q:)l/l3|/|‘-|ecKOI7I HeJSIMHENHOCTN pekoMeHOyeTCA YHYUTbIBaTb NYTEM KOPPEKTUPOBKKU pe3ysibTaToB JIMHENHOro pac4eTa Ha OCHOBEe AaHHbIX
3KCNepunMeHTabHbIX nccaenoBaHUm, HeIMHENHOro MoaennpoBaHMA, pe3yNbTaToB pacyHeTa aHaNlorN4YHbIX 06BbEKTOB 1 SKCMNEePTHbIX
OLLeHOK.

Mpwn pacyeTe KOHCTPYKLMIA MO NPOYHOCTH, AechopMauusm, o6pa3oBaHUIO K PACKPbLITUIO TPELLUVH Ha OCHOBE MeToZla KOHeYHbIX
3/1EMEHTOB [OJXKHbI ObITb NMPOBEPEHb! YCI0BMS MPOYHOCTU U TPELLUHOCTOMKOCTM A1t BCEX KOHEYHbIX 3/1IeMEHTOB, COCTaBSOLLNX
KOHCTPYKLMIO, @ TakXXe YC/I0BUS BO3HUKHOBEHUS Ype3MepHbIX NnepeMeLLeHnii KOHCTPYKL UK. Npu oueHKe npeaenbHoOro CoCTOSHUS Mo
MPOYHOCTY LOMYCKaeTCs nojlaraTb OTAe/IbHble KOHEYHbIE 3/IeMeHTbl pa3pyLUEHHbIMU, eC/Iv 3TO He BeveT 3a coboM
NporpeccrpyoLLero paspyLleHus 34aH1s UM COOpyXKeHus, 1 No UCTeYeHUn AeNCTBUA pacCMaTprUBaEMoi Harpy3Kky aKCNayaTaLMoHHasn
NPUrofHOCTb 34aHMUS WU COOPYXKEHUSI COXPaHAETCSA WU MOXKET OblTb BOCCTAHOBJ/IEHA.

OnpeneneHue npeaesibHbIX yCUnin n fedopMalinin B 6eTOHHbIX U )Xene306eTOHHbIX KOHCTPYKLMAX c/ieayeT Npou3BOAMTbL Ha OCHOBE
pacyeTHbIX cxeM (Mogeneit), Hanbonee 6113K0O OTBEYAIOLLUX pPeasibHOMY (hU3NYeCcKoMy XapakTepy paboTbl KOHCTPYKLUUIA 1 MaTepranos
B pacCMaTpUBaeMoM npenesibHOM COCTOSHMM.

Hecyuyto CNoCcobHOCTL »Kene306eTOHHbIX KOHCprKLJ,I/II7I, CNocobHbIX npeTeprneBaTb AOCTaTO4YHbIE NJacTUYeCcKue gedopmaummn (B
4aCTHOCTU, NPU UCMONbL30BaHNM apMaTypbl C PU3NYECKNM NpesesioMm TeKy‘-IECTI/I), OOonNyCKaeTCd onpenendaTb METOAOM NpefenbHoOro
paBHOBeCKA.

5.1.3 MNpwu pacyeTax 6ETOHHbIX N Xene306eTOHHbIX KOHCTPYKLUIA No npeaebHbIM COCTOAHUAM clefyeT pacCMaTpuBaTh pa3inyHble
pacyeTHble cuTyauum B cooteeTcTBum ¢ FOCT P 54257, B TOM 4ucne cTagunm U3roToBJSIEHNS, TPAHCNOPTUPOBaHWS, BO3BEAEHNS,
3KCnyaTaunmn, aBapunHble cMTyaumnu, a Takxe noxap.

5.1.4 PacyeTbl 6ETOHHbIX U Kene306eTOHHbIX KOHCTPYKLUIA ciefyeT Npovu3BOAUTL Ha BCE BUAbLI HAarpy3oK, 0TBeYaroLwmx
(PYHKLMOHANIbHOMY Ha3HaYeHUIO 30aHNIA U COOPYXKEHWIA, C yHeTOM BIIUSHUS OKPY>KatoLlen cpelibl (KNMMaTU4eCKux BO3AeNCTBMIA 1 BOAbI
- ANA KOHCTPYKLMIA, OKPY>KEHHbIX BOAOW), @ B HEO6X0AUMbIX CJlyHasx - C y4eTOM BO3LeNCTBUS NoXKapa, TEXHOIOrMHECKNX
TeMnepaTypHbIX Y BIA>XHOCTHbIX BO3AENCTBUIA U BO3LENCTBUIA arpecCMBHBLIX XUMUYECKUX Cpes.

5.1.5 Pac4yeTbl 6ETOHHbIX 1 XeNne306eTOHHbIX KOHCprKLI,I/IIZ nponssoadT Ha nenctaue nsrmbatowmx MOMeEHTOB, npoaoJibHbIX CUn,
nonepeYHbIX CUa N KpyTAawnx MOMEHTOB, a Tak)Xe Ha MeCTHoe nencrtene Harpysku.

5.1.6 Mpu pacyeTe 31eMeHTOB CHOPHbLIX KOHCTPYKLUIA Ha BO3AEACTBME YCUANIA, BO3HUKAKOLWMUX NPU UX NOABbEME, TPAHCMOPTUPOBaHNN 1
MOHTa>ke, Harpy3ky OT MaccChl 3/IEMEHTOB CieflyeT NPUHUMaTh C KO3(PHULNEHTOM AUHAMUYHOCTM, PABHbLIM:

1,60 - npu TpaHCNoOpTUPOBaHUH,
1,40 - npu nogbeMe 1 MOHTaxe.

HonyckaeTcs npuHMMaTh 6osiee HU3KMe, 060CHOBaHHbIE B yCTAaHOB/IEHHOM MOpsiKe, 3Ha4YeHUs Ko3IpPNLMEHTOB AUHAMUYHOCTU, HO He
Huxe 1,25.

5.1.7 Mpu pacyeTax 6€TOHHbLIX U XKene306eTOHHbLIX KOHCTPYKLIMIA cliefyeT y4YnTbiBaTb 0COBEHHOCTY CBOWCTB pa3siMyHbiX BUAOB 6eToHa
1 apMaTypbl, BASHUS Ha HUX XapakTepa Harpy3ky 1 oKpy>xatoLei cpelibl, cnocoboB apMUPOBaHMWs, COBMECTHOCTb paboTsl apMaTypbl 1
6eToHa (Mpu HaNMyYUK N OTCYTCTBUU CLIEMNJIEHUSt apMaTypbl C 6ETOHOM), TEXHONOM M0 N3rOTOBEHUSI KOHCTPYKTUBHbLIX TUMOB



»Kene306eTOHHbIX 3/IEMEHTOB 34aHNUI 1 COOpy)KeHI/II7I.

5.1.8 PacyeT npefBapuTeibHO HaMNPs>XeHHbIX KOHCTPYKLMIA clieayeT Npou3BOAUTL C YYETOM HayallbHbiX (MpeaBapuTesbHbIX)
Hanps>KeHun u gedopmalmin B apmaType 1 6eToHe, NnoTepb NpeABapUTE/IbHOro HanpsXxeHns 1 ocobeHHocTel Nepeaayn
npenBapuTenbHOro Hanps>XeHns Ha 6eToH.

5.1.9 B MOHONUTHbIX KOHCTPYKLMSAX [O/MKHA BbITh 06ecneyeHa NpoYHOCTb KOHCTPYKLMM C y4eToM paboumx LWBOB 6ETOHNPOBaHUS.

5.1.10 Npwu pacyeTe c6OPHbIX KOHCTPYKLMIA A0JKHA 6bITh 06ecrnedeHa NPOYHOCTb Y3/10BbIX U CTbIKOBbIX COMPSXXEeHUA COHOPHbLIX
3/1EMEHTOB, OCYLLECTB/IEHHbIX NMyTeM COeIMHEHMWs CTallbHbIX 3aKaAHbIX AeTanel, BbiNyCKOB apMaTypbl Y 3aMOHOINYMBaHUS GETOHOM.

5.1.11 Npwu pacyeTe NJOCKUX U NPOCTPAHCTBEHHbIX KOHCTPYKLMIA, NO4BEPraeMbiX CUI0BbIM BO3AEACTBMAM B BYX B3aVIMHO
neprneHAnKysapHbIX HanpaBaeHUsX, PacCMaTPMBAIOT OTAeJbHbIE, BblAe/IeHHbIe U3 KOHCTPYKLIMM NIOCKME WU MPOCTPaAHCTBEHHbIE
MaJible XapaKTepHble 3/1IeMEHTbI C YCUAUAMA, AeACTBYIOLMMU Mo 60KOBLIM CTOPOHAM 31ieMeHTa. Mpy HannymMm TpeLrH 3TU ycunus
onpenesnsioT C y4eTOM PacrosioXXeHUs TPeLLVH, XECTKOCTY apMaTypbl (0CeBOW M TaHreHUManbHOMN), XXecTKoCcTy 6eToHa (Mexay
TpeLwimHaMmn 1 B TpeLmHax) u Apyrmux ocobeHHocTen. Mpu 0TCYyTCTBUM TPELUUH YCUIUS ONpeaensoT Kak As Cr/IoWHOro Tena.

JonyckaeTcs Npu Han4Ynu TpeLnH onpenenaTb YCUAns B NpeanonoxeHnm yl'lpyFOI7I paﬁOTbI Kene306eToOHHOro 3IeMeHTa.

Pac4yeT anemeHTOB ClieayeT NPOU3BOANTL MO Hanbosnee onacHbIM CE4EHUSAM, pacnonoXeHHbIM No4 YyrsioM no OTHOLWEHUIO K
HanpasneHuno ﬂ,el?ICTByIOLLI,I/IX Ha 3J1IeMeHT yCI/IJ'II/II7I, Ha OCHOBE pacCHeTHbIX mopenen, y4UTbIBatoWKMX pa60Ty paCTFIHyTOI?I apMaTypbl B
TpewunHe n pa60Ty 6eToHa Mexay TpewnHaMm B yC/N0oBUAX MNNIOCKOIo Hanpsa>XeHHOro CoOCToAaHuA.

5.1.12 PacyeT nNAOCKUX n MPOCTPaHCTBEHHbIX KOHCprKLJ,I/II7I OonycKaeTCda NponssoanTb ONA KOHCTPYKUMKX B LLeJIOM Ha OCHOBE MeToda
npenensLHoro paBHoBecus, B TOM YUcie C y4eToM AedOpPMUPOBaHHOI0 COCTOAHUSA K MOMEHTY pa3pyLueHuns.

5.1.13 Npwn pacyeTe MaCCUBHbIX KOHCTPYKL M, NOABEpraeMbIX CUI0BbIM BO3AENCTBUAM B TPEX B3aMMHO NepneHanKyNsapHbIX
HanpaB/eHUSX, paCCMaTPUBAlOT OTAE/bHbIE BblAEJIEHHbIE N3 KOHCTPYKLUN Masible 06beMHble XapaKTepHbIE 3IEMEHThI C YCUINAMMU,
OeNCTBYIOWMUMN MO rpaHaM anemMeHTa. MNpn 3ToM ycunma cnefyeT onpefensaTb Ha OCHOBE NPeanochiIoK, aHallorMyYHbIX NPUHATLIM 415
NAOCKMX 31eMeHToB (cM. 5.1.11).

PacyeT 371eMeHTOB creflyeT Npon3BOAUTL MO Hanbosee onacHbLIM CeYEHUsM, PacroIoXEHHbIM NOJ, Yr/10M N0 OTHOLLEHNUIO K
HanpasfieHVI0 AeACTBYIOLNX Ha 3N1eMeHT YCUNIA, Ha OCHOBE pacyeTHbIX MoAenel, yunThiBatowmx paboTy 6eToHa 1 apMaTyphbl B
yCnoBusiX 06 beMHOro HanpPs>KeHHOro COCTOSHMS.

5.1.14 0N KOHCTPYKLMA CAOXHON KOHUrypaunm (HanpmuMep, NpoCcTPaHCTBEHHbIX) KPOMe pacHeTHbIX MeTOA0B OLLeHKN HecyLlen
CcnocobHOCTU, TPELLUHOCTONKOCTN U AeddOPMaTUBHOCTU MOrYT BbITb MCMOJIb30BaHbl TakKXXe pe3ysibTaTbl UCMbITaHUA PU3NYECKNX
Moaenemn.

5.2 TpeboBaHUA K pacyeTy 6€TOHHbIX N Xene300eTOHHbIX
3/1EMEHTOB MO NPOYHOCTMU

5.2.1 PacyeT 6eTOHHbIX 1 Xene306eTOHHbIX 3JIEMEHTOB Mo MPOYHOCTN Npon3BoaAAT:

Mo HOPMaJslbHbIM CevYeHusM (Npy AeiCTBUN N3rnbatoLMX MOMEHTOB U NPOAOJIbHBIX CU) - MO HENMHERHOW AehopMaLNoHHON MOLeu.
ONsi NPOCTbIX TUMOB >Xene306eTOHHbIX KOHCTPYKLMIA (MPSIMOYro/IbHOTr0, TaBPOBOrO 1 IBYyTaBPOBOr0 CEYeHUi C apMaTypoil,
PacrnosioXXeHHON y BEPXHEN 1 HUXXHEN rpaHei cevyeHns) fonycKaeTcs BbIMOHATL pacyeT no npefesbHbIM YCUansm;

MO HAaKJIOHHbIM Ce4YeHnaM (I'IpI/I nencrenu nonepeYHbIx cun), no MPOCTPaHCTBEHHbLIM Ce€4eHNAM (I'Ipl/l nencTenu KPYTALWNX MOMEHTOB),
Ha MecTHoe feilcTBue Harpysku (MecTHOe cxaTue, I'IpOﬂ,aBJ'II/IBaHI/Ie) - No npenesibHbIM YCUINAM.

Pac4eT no NpPOYHOCTN KOPOTKUX »xene3obeToHHbIX 3/1IeMEHTOB (KOpOTKI/IX KOHCONen n apyrunx 3/1eMEeHTOB) npon3soaAaT Ha OCHOBe
KapKaCHO-CTep)KHeBOVI Mmoaenn.

5.2.2 Pac4yeT no MPO4YHOCTHN 6ETOHHbIX 1 XeNie306€TOHHbIX 3/1IEMEHTOB MO npenenbHbIM YCUNNAM NPOU3BOOAT U3 YCNIOBUA, HTO yCcunune
OT BHELWHNX Harpysok un BO34encTeun F B paccMaTpnBaeMOM Ce4eHUN He NOJIXXKHO MpeBbllaTb NpeaesibHoOro ycuama , KoTopoe MoXeT
6bITb BOCNPUHATO 3/1eMEHTOM B 3TOM Ce4HeHnn
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PacyeT 6€TOHHbIX 31EMEHTOB MO MPOYHOCTH

5.2.3 BeTOHHble 3/1eMeHTbl B 3aBUCMMOCTU OT YCJ1I0BUIN X paboTbl n TpeboBaHWin, NpeabsABASEMbIX K HUM, cnefyeT pacCYnTbiBaTb Mo
HOPMaJiIbHbIM CEYEHUAM MO NpefeNibHbIM ycuamam 6es yyeTta (cM. 5.2.4) nnm c yqeTom (cm. 5.2.5) conpoTmBneHunsa 6eToHa pacTAaHyToOMn
30Hbl.

5.2.4 be3s y4yeTa conpoTmuBneHns 6eToHa paCTFlHyTOI7I 30HbI MPON3BOAAT pacyHeT BHELEHTPEHHO CXXaThbIX 6ETOHHbIX 3/IEMEHTOB npu
3Ha4YeHUNAX SKCLUEHTPUCUTETa I'IpOD,OJ'IbHOVI Cunbl, He NpeBbllWakWnX 0,9 PacCCTOAHUA OT LEeHTpPa TAXeCTU ce4eHna 0o Hanbonee
C>XKaToro BoJIOKHa. pu 3TOM npefenbLHoe ycuane, KoTopoe MoXXeT 6bITb BOCMPUHATO 3/1EMEHTOM, onpenendalT No pacHeTHbIM
conpoTuBeHNAM 6eToHa cxaTuio , paBHOMEpPHO pacnpenesieHHbIM No yCJ'IOBHOI7I C>KaToW 30He ceveHus ¢ LUEeHTPOM TAXeCTu,
coBMNajaloLmM C TOHKOMN npunnoXxeHumsa I'IpO,D,O}'IbHOI7I CUnbl.

Onsi MaccuBHbIX BETOHHBIX KOHCTPYKLUUIA CneflyeT NpUHMMaTh B CKATON 30He TPeyrosibHY0 3Mopy HaMpsXKeHWi, He NpeBbiLlaloLLmnx
pac4yeTHOro 3Ha4YeHUs ConpoTuBieHUs 6eToHa CKaTuto . MNpr 3TOM SKCLLEHTPUCMTET NPOAOJILHOW CUJIbl OTHOCUTENIbHO LiIeHTpa TSXKecTu
ceyeHunst He Io/KeH npeB.bilwaTh 0,65 paccTosHMA OT LleHTpa TSHXKecTu Ao Hanbonee CxaToro BoJiokHa 6eToHa.

5.2.5 C y4eToM conpoTuBeHns 6eToHa pacTAHYTOWN 30HbI MPOM3BOASAT PacyeT BHELLEHTPEHHO CXKaTblX HETOHHbIX 3/IEMEeHTOB C
3KCLLeHTPUCUTETOM NPOAOJIbHON CWlbl, 6ONLLINM YKa3aHHOMo B 5.2.4 HacTosWwero pasfena, nsrubaembix 6€TOHHbIX 3/1eMEeHTOB
(KOTopble [oMYCKATCA K MPUMEHEHMIO), @ TakXXe BHELLEHTPEHHO CXKaTbIX 3JIEMEHTOB C 3KCLLeHTPUCUTETOM NPOLO0JIbHON CUJIbl, PAaBHbLIM
yKa3aHHoOMy B 5.2,4, HO B KOTOPbIX M0 YC/OBUAM 3KCMyaTaumum He fonyckaeTca obpasoBaHuve TpelmH. Mpu 3ToM npegensHoe ycuave,
KOTOpOe MoXeT 6biTb BOCMPUHATO CEYEHMEM I/IeMEHTa, ONpeaenaloT Kak Afid YyNpyroro Tena npy MakCcuMasibHbIX PacTarmBatoLLInX
HanpsKeHWAX, PaBHbIX PaCYeTHOMY 3HA4YeHMI0 CONPOTUBJIeHNUs 6€TOHA 0CEBOMY PaCTSXKEHWIO .

5.2.6 Mpwv pacyeTe BHELLeHTPEHHO CKaTbIX 6ETOHHbIX 3/1IeMEHTOB cnepyeT ydnTbiBaTb BJAMAHME NPOAOJIBHOIoO n3rnba n CJ'Iy‘-IaIZHbIX
SKCUEHTPUNCUTETOB.



PacyeT xene306eTOHHbIX 371eEMEHTOB MO MPOYHOCTU HOPMaJlbHbIX
ceyeHum

5.2.7 PacyeT xxene306eTOHHbIX 3/1IEMEHTOB MO npenesibHbIM ycunuam cnegyetT nposoanTb, onpenensasa npenesibHble yCUana, Kotopble
MOryT 6bITb BOCMPUHATLI 6eToHOM 1 apMaTyp0|7| B HOpMaJIbHOM Cce4YeHnun, ncxoaa mns cnenyrounx MOJNI0XKEHUIA:

conpoTusiieHne 6eToHa PaCTAXEHUNIO MPUHNMAKT PaBHbIM HYNIO,;

conpoTuBieHne 6eToHa CXaTuIo NPeACTaBAAeTCA HaNPsSXXeHUsIMU, PaBHbIMW PacYeTHOMY COMPOTUBEHU0 6eToHa CxaTuio 1
paBHOMEpPHO pacnpenesieHHbIMU N0 YC/I0BHOW CXKaTol 30He 6eToHa;

pacTarmearwime N OKMMatloulmne HanpsaxxeHna B apMmaTtype NnpUuHNUMaloTCa He 6onee Pac4eTHOro ConpoTmMBAEHNA PaCTAXKEHUIO N CXaTuUo
COOTBETCTBEHHO.

5.2.8 PacyeT xene306eTOoHHbIX 3/1eMEeHTOB M0 HeMHenHoN AedopMaLMOHHOR MoAenu Npon3BoOASAT Ha OCHOBE AMarpamMmm COCTOSHUS
6eToHa U apMaTypbl, UCXOAS U3 TMAOTE3bI MJIOCKUX CeveHnin. KpuTepnuem nNpoYHOCTY HOPMaslbHbIX CEHEHUN ABNSETCSH AOCTUXEHUE
npenefibHbIX 0THOCUTE/bHbLIX AedopMaunii B 6eToHe unm apmaType.

5.2.9 Mpwv pacyeTe BHELLEHTPEHHO CXKaTbIX »»ene3obeToHHbIX 3/1IeMEHTOB cnenyeT y4nTbiBaTb cnyanan?l SKCUEHTPUCUNTET N BiIndHNE
npoanosibHoro nsruba.

PacyeT xene306eTOHHbIX 371eMEHTOB MO NMPOYHOCTU HAKJIOHHbIX
ceyeHum

5.2.10 Pac4yeT xene306eTOHHbIX 3/1EMEHTOB MO NMPOYHOCTUN HAKOHHbLIX CEYEHUN NMPON3BOASAT: MO HAaKJIOHHOMY CEYEHUIO Ha AeCTBUE
NOMepeyHor CUMbl, MO HAKJIOHHOMY CEYEHMIO Ha AeCTBME n3rnbatoLlero MOMeHTa 1 Mo NoJiIoce MeXAy HaKJIOHHbIMU CEYEHUSIMU Ha
OencTBme nonepeyHom Cuibl.

5.2.11 [Mpwn pacyeTe xene3obeToHHOro anemMeHTa no MPO4YHOCTN HAKJIOHHOIo ce4eHnA Ha nencrene I'IOI'Iepe‘-IHOI7I CUbl NpenesibHyto
nonepe4yHy cnny, KoTopasa MOXXeT 6bITb BOCMPUHATA 3/1EMEHTOM B HaKJIOHHOM Cce4dYeHUN, cnienyeT onpenendaTb Kak CyMMy npenesbHbIX
rnonepevHbIX cna, BOCNPUHNMaeMbIX 6€TOHOM B HAaKJIOHHOM CeYeHUN U I'IOI'Iepe‘-IHOI7I apMaTyp0|7|, nepeceKarou_LePl HaKJIOHHOE ce4deHune.

5.2.12 MNpwu pacyeTe xene306eTOHHOro 31eMeHTa Mo NPOYHOCTU HAKJIOHHOIO CeYeHNsa Ha AeNncTBMe usrnbatoLwero MoMeHTa
npeaenbHbll MOMEHT, KOTOPbLIA MOXET ObITb BOCMPUHAT 3JIEMEHTOM B HAaKJIOHHOM Ce4YeHUW, ClefyeT onpefenaTb Kak CyMMy
npenesibHbIX MOMEHTOB, BOCMPUHUMaEMbIX NepecekaloLen Hak/IOHHOe CeYeHne NpoaosIbHON 1 NonepeYyHon apMaTypon, OTHOCUTESIbHO
oCUY, NPOXOAsLLEN Yepes TOUYKY NPUSIOXKEHUS PaBHOAENCTBYIOLEN YCUINA B CKaTON 30HE.

5.2.13 MNpwu pacyeTe xene306eTOHHOro 3/IeMeHTa Mo NMoJiIoce MeXAy HaKJIOHHLIMU Ce4YeHUAMY Ha AeNCcTBMe NonepevHon Cuibl
npeaesibHyo NnonepeyHyto cuay, KoTopas MoXeT 6biTb BOCTIPUHATA 3/1IeMEHTOM, CleflyeT onpeaensTh UCXOAs U3 NMPOYHOCTU HAKJIOHHOM
6eTOHHOM N00Chl, HAXOASLLENCS MO BO3AEACTBUEM CKMMAIOLWLMX YCUINA BAOSb NMOJIOCHI M PAaCcTArMBaOLNX YCUIMA OT NonepeyHoin
apMaTypbl, NepecekatoLei Hak/I0HHY0 MoJsocy.

PacyeT )xene306eTOHHbIX 371eMEHTOB MO NMPOYHOCTWU
MPOCTPAHCTBEHHbLIX CEYEHUN

5.2.14 Npwu pacyeTe xene306eToOHHbIX 3/1IEMEHTOB MO MPOYHOCTU NPOCTPAHCTBEHHbIX CEYEHWI NpeaesibHbIA KPYTALLMA MOMEHT,
KOTOPbIA MOXET 6bITb BOCMIPUHAT 3/IEMEHTOM, CieayeT onpefensTb Kak CYMMYy npefesbHbIX KPyTAWnMX MOMEHTOB, BOCMIPUHMMAaEMbIX
NPOAOJILHO 1 NonepeyHolr apMaTypon, PacroioXEHHOW Y KaXK10 rpaHmn anemMeHTa. Kpome Toro, cnefyeT Npov3BOoAUTL pacyeT no
NPOYHOCTY XKene306eTOHHOro 3ieMeHTa No 6eTOHHOW NoJIoCe, PACMONOXKEHHON MeXAY NPOCTPAHCTBEHHbLIMY CEYEHUSMU 1
HaxoasLencs nos BO3AeNCTBUEM CXUMAIOLLMX YCUIMIA BAOJIb MOJIOCH! Y PacTArMBAOLWMUX YCUANUIA OT NonepeyHon apMaTypsl,
nepecekatoLein nosnocy.

Pac4yeT )xene3obeToHHbIX 3JIEMEHTOB Ha MeCTHOe AencTBune
Harpy3Ku

5.2.15 [Mpwn pacyeTe Kene3obeToHHbIX 3JIEMEHTOB Ha MeCTHOe CxxaTue npenesibHyr COKMMaloWy Cuiy, KoOTopasa MOXeT 6bITb
BOCMPUHATa 3/1IEMEHTOM, CiieqyeT onpenendTb ncxona U3 ConpoTmBieHnA 6eToHa npu o6beMHOM Hanpsa>XeHHOM CoCToAHUN,
CO34aBaeMOM OKpyXakuwnm 6eTOHOM 1 KOCBEHHOW apMaTyp0|7|, €CJZIn OHa yCTaHOBJ1EHa.

5.2.16 PacyeT Ha NpoaaBavBaHue NPOU3BOAAT AN MIOCKMX XKene306eTOHHbIX 3/IeMeHTOB (MAnT) Npy AeiCTBUN COCPeAOTOHEHHbIX
CU/bl 1 MOMEHTA B 30He NMpofaBnuBaHus. NpegenbHoe ycuane, KOTopoe MoXeT BbiTb BOCMPUHATO XKene306eTOHHbIM 3/1IeMEeHTOM Mpu
npoaaBnvBaHUW, ciefyeT onpeaensTh Kak CyMMy NpefesbHblX YCUNUiA, BOCNIPUHUMaeMbiXx 6@ TOHOM U1 MornepeyHon apMaTypon,
pacrnosoXKeHHON B 30He NPoAaB/NBaHUSA.

5.3 TpeboBaHUA K pacyeTy Kene306eTOHHbIX 3JIEMEHTOB MO
obpa3oBaHuNIO TpeLwmH

5.3.1 PacyeT xxene306eTOHHbIX 3/1IEMEHTOB MO o6pa303aH|/|ro HOPMaJibHbIX TPeLWWnH Npon3BoaAaT No npenesibHbIM yCUAnNAam nanm no
HeInHenHomn D,e(DOpMaLI.I/IOHHOVI mozenun. PacyeT no O6pa3OBaHI/IIO HaKNOHHbIX TPeLWWH Npon3BoaAaT No npenesibHbiM YCUNNAM.

5.3.2 Pac4yeT no o6pa3OBaano TpewunH »»ene3obeToHHbIX 3/IEMEHTOB Mo npenesibHbIM yCUINAM NMPON3BOAAT U3 YCJI0BUA, MO KOTOPOMY
ycnnnme OoT BHELWWHNX Harpysok 1 Bo3gencTeun F B paccMaTpnBaeMoOM Cce4eHUN He OO0JIXKHO MpeBbilaTb NpenesibHoro ycnnma , Kotopoe
MOXXeT 6bITb BOCMNPUHATO Kene306eTOHHbIM 3/IEMEHTOM npun 06pa3OBaHI/II/I TpeLwunH.
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5.3.3 MpepnensHoe ycunne, BocnpnHnMaemoe »xene3obeToHHbIM 31EMEHTOM npun O6pa3OBaHI/II/I HOPMaJibHbIX TPeWnH, cnegyetT



onpenenaTb UCxXoaa U3 pacyeTa »xene3obeToHHOro a1IeMeHTa Kak CrJIOLIHOro Tena ¢ y4HeToM ynpyrumx ﬂ,e(pOpMaLl,VM B apMaType n
Heynpyrunx neq)opmauvnh B PaCTAHYTOM N CKaToOM beToHe npn MaKCMaJibHbIX HOPMaJlbHbIX paCTArnBaroWnX Hanpa>KeHndax B beToHe,
PaBHbIX paC4eTHbIM 3Ha4eHNAM CONPOTUBIIEHNA 6eToHa 0CeBOMY pPaCTAXEHUIO .

5.3.4 PacyeT ene306eToHHbIX 3/1eMeHTOB Mo 06pa3oBaHN0 HOPMaslbHbLIX TPELLWH MO HEJIMHENHOM AedopMaLnoOHHON Moaeu
Npou3BoAAT Ha OCHOBE AMarpaMM COCTOSIHUS apMaTypbl, PACTAHYTOro U CXaToro 6eToHa 1 runoTessbl NJIOCKUX cevYeHunin. Kputeprnem
06pa30BaHus TpeLLUH ABNSETCS AOCTIKEHEe NpeaesibHbIX 0THOCMTEebHbIX AedopMaLnil B pacTaHyToM BeToHe.

5.3.5 MNpenencHoe ycuane, KOTOpoe MOXKeT BbiTb BOCMPUHATO XKee300eTOHHbIM 3/1IeMEHTOM Npu 06pa30BaHUM HAKJIOHHbIX TPELLUH,
cllepgyeT onpenenaTh NCXOAA U3 pacyeTa »esie306eTOHHOro 3/IEMeHTa Kak CMJIOLIHOro YNpyroro Tesa U KpuTepus nNpoYyHocTn 6eToHa
rMpu NJOCKOM HanpsiXXeHHOM COCTOSHUN "CKaTue-pacTtsaxeHume".

5.4 TpeboBaHUA K pacyeTy Kene306eTOHHbIX 3JIEMEHTOB MO
PACKPbITUIO TPeLnH

5.4.1 PacyeT xxene306eTOHHbIX 3/1eEMEHTOB npon3BoAAT MO PaCKPbITUO Pa3/ZIM4HOINo Buaa TPELWLNH B TeX CllyHasdX, Korda pacH4eTHasd
rnpoBepKa Ha 06pa3OBaH|/|e TpeLwunH NokKa3sblBaeT, HTO TPeLNHbI o6pa3y|0Tc9|.

5.4.2 PacyeT Mo packpbITUO TPELLVH NPOU3BOAAT U3 YCJIOBUS, N0 KOTOPOMY LUMPUHA PACKPbITUS TPELLUH OT BHELLHEN Harpy3ku He
[OJ/>KHa NPEeBOCXOAMTb NMpefesibHO A0MNYyCTUMOro 3Ha4YeHUs WNPUHBI PacKpbITUS TpeLLuH

. (5.3)

5.4.3 LWUMpUHY packpbITUS HOPMasibHbIX TPELLUH ONpeaensoT Kak NpousseieHne cpefHUX OTHOCUTENbHbIX AedhopMauuii apMaTypbl Ha
yyacTke Mexay TpeluHaMy 1 AJnHbI 3TOro yvacTkKa. CpeaHue oTHoCUTeNbHbIe AedopMaLn apMaTypbl MexXay TpelmHaMm
onpenensoT ¢ y4eToM paboTbl pacTsaHyToro 6eToHa Mexay TpelwnHaMmu. OTHOCUTe bHbIe fedopMaLUy apMaTypsl B TpellHe
onpenensoT U3 YCJIOBHO YNpYroro pacyeTa »ene3o6eToHHOro 3fieMeHTa ¢ TpellMHaMuy ¢ UCMoJib30BaHWeM NpuBeLeHHOro Moy s
AecopMauuy cKaToro 6eToHa, yCTaHOBJIEHHOMO C YyH4ETOM BAUSAHUS Heynpyrux aedopmaunin 6eToHa C>kaToi 30HbI, UK MO
HenuHenHon aedopMaLMoOHHON MoAeNn. PacCcTosiHME MexXay TpellrHaMy onpefensitoT U3 yC/I0BUs, MO KOTOPOMY Pa3HOCTb yCUNIA B
NpoAoJIbHOM apMaType B CEYEHWMN C TPELLMHON U MexXAy TpeluHaMmn Lo/mKHa BbiTb BOCMIPUHATA YCUIMSAMUN CLENIeHUs apMaTypbl C
6eTOHOM Ha AJIMHe 3TOro yyacTKa.

LLIMpUHY packpbITUsS HOPMabHbIX TPELUH ciefyeT onpeaensaTh C y4eTOM XapakTepa AeiCTBUS Harpy3ku (NoBTOpsiemMocTHy,
ANNTENBHOCTU 1 T.M.) M BUAA Npoduns apMaTypbil.

5.4.4 NpepensHO AONYCTUMYIO LUMPUHY PAaCKPbITUA TPELLWH cleayeT yCTaHaBAnBaTh UCXOAA U3 3CTETUYECKUX COOBpaKeHUn, Hannymns
TpeboBaHN K MPOHMLLAEMOCTN KOHCTPYKLMIA, @ TakXXe B 3aBUCUMOCTU OT AJIMTENIbHOCTY AeNCTBUSA Harpy3ku, Buaa apMaTypHOU CTanu
N ee CKJIOHHOCTU K pasBuUTUIO KOppo3un B TpewmHe (¢ ydyetom CIM 28.13330).

5.5 TpeboBaHuA K pacyeTy ene306eTOHHbIX 3JIeEMEHTOB MO
nedopmMmaymnam

5.5.1 PacyeT xxene306eTOHHbIX 3/1eMEHTOB Mo AedopMaLMaM NPON3BOAAT U3 YCII0BUS, MO KOTOPOMY NPOrubbl nm nepemeLLeHmns
KOHCTPYKUWIA f OT eNCTBUSA BHELLUHEN Harpy3KM HEe AO0JKHbI NPEeBbIWaTh NpefesibHO AOMYCTUMbIX 3Ha4YeHUn npornbos nam
nepemeLLleHunn .

. (5.4)

5.5.2 Mporunbsl nnu nepemeLleHus xene3obeToHHbIX KOHCTPYKLUN/ onpeaenstoT no obLwmM npasuiam CTPOUTENLHOW MEXaHUKM B
3aBUCMMOCTY OT U3TUBHbIX, CABUTOBbLIX Y OCEBbIX Ae(OPMALIMOHHBIX XapaKTepUCTUK xeN1e306eTOHHOro 3/IeMeHTa B Ce4eHMsX Mo ero
ANVHe (KPUBW3HA, yribl cABUra u T.4.).

5.5.3 B Tex Cny4dadx, Korga I'IpOFI/IﬁbI Kene306eTOHHbIX 3/1IEMEHTOB B OCHOBHOM 3aBUCST OT U3rMBHbIX ned)opMaqu?l, 3Ha4YeHuns
I'IpOFVI6OB onpenensarnT No KPpUBM3HaAM 3JIEMEHTOB UJIN MO XXECTKOCTHbIM XapaKTepucTukaMm.

KpnsusHy »xene3obeToHHOro aieMeHTa onpenendarT Kak HaCTHoe aesieHna n3rnbaloLLero MOMeHTa Ha XXeCTKOCTb »Kene306eToHHOro
cedveHund npu n3runbe.

XKecTKoCcTb paccMaTpUBaEeMoro cedeHus xene3obeToHHOro 3ieMeHTa onpeaensaoT no obLLMM NpaBuaaM ConpoTUBIIEHNS MaTepuasos:
ANs ceveHuns 6e3 TpeLrH - Kak 418 YCJIOBHO YNpyroro CrjoLHOro 3/ieMeHTa, a Afig CevyeHuns C TpewuHaMm - Kak A1 YCJ0BHO
yrnpyroro afieMeHTa ¢ TpewunHamu (NpUHUMas IMHENHY0 3aBUCMMOCTb MeXAY HanpsHXKeHUsaMu 1 aecopMmaunsamu). BamsaHue Heynpyrmx
nedopMaunii 6eToHa yYUTLIBAKOT C NMOMOLLbIO NPUBELEHHOro Moay s AedopMalmin 6eToHa, a BAnsHWe paboTbl pacTsaHyToro 6eToHa
MeXAy TpeLiMHaMm - C MOMOLLbIO NPYBEAEeHHOro Moay A AedopMaL i apMaTypsbl.

PacuyeT nedopmMaLmin xxene3o6eToOHHbIX KOHCTPYKLIMIA C YyH4EeTOM TpeLUrH NPou3BoAAT B TEX Clyyasx, Korja pacyeTHas NpoBepka Ha
obpa3oBaHMe TpeLuH NoKasbiBaeT, YTO TpeLwHbl 06pa3yoTcs. B NpoTUBHOM Cilydae Npov3BOASAT pacyeT fedopMauuii Kak ans
»Kene3o06eToHHOro anemeHTa 6e3 TpeLyuH.

KpuBU3HY 1 Npofo/ibHble AedopMaLm xee306eTOHHOro 31IeMeHTa TakxKe onpefensioT No HelnHenHon AedopMaLMoHHOK Moaenu
UCXOAS U3 YpaBHEHWU paBHOBECUS BHELLHWUX N BHYTPEHHWX YCUINIA, [eACTBYIOLMX B HOPMaJlbHOM CEYEHUUN 3/IeMeHTa, rMnoTe3bl
MJOCKMX CEYEHUN, AnarpamMM COCTOsHUSA BeToHa U apMaTypbl U cpeaHUX AedopMaLnili apMaTypbl Mexay TpelurHaMu.

5.5.4 Pacyer ,D,e(:bOpMaLI,VIVI »ene3obeToHHbIX 3/IEMEHTOB cnegyet npom3soanTb C yH4eTOM OJINTENIbHOCTU nencrensa Harpysok,
yCTaHaB/IMBaeMbIX COOTBETCTBYHOLWMNMN HOPMATUBHBIMU OOKYMEHTaMW.

Mpwn BbIYNCNEHUN I'IpOFVI6OB XKEeCTKOCTb YH4aCTKOB 3J/1eMeHTa cneanyeT onpenenatb C y4eTOM Halndma Unnm oTtCyTCTBuUA HOPMallbHbIX K
I'IpOﬂ,OJ'IbHOI7I OCK 3/1eMeHTa TpeLWWH B paCTﬂHyTOI7I 30HE X ceveHunsa.

5.5.5 3HauyeHns npefensHo 4oNyCTUMbIX AedopMaLiiil MPUHUMAIOT B COOTBETCTBUM C YKasaHusaMmn 8.2.20. Mpu AeicTBUM NOCTOSHHbIX

N BPEMEHHbIX OAJNTENbHbIX N KPaTKOBPEMEHHbIX Harpy3ok Nporub »xene3obeTOHHbIX 3/1IeMEHTOB BO BCEX CJIy4asX He AOJIKeH
npesbiwaTb 1/150 nponeta n 1/75 BblneTa KoOHCONN.

6 MaTepuanbl ona 6eTOHHbIX U XXene306eTOHHbIX KOHCTPYKL N



6.1 beToH

6.1.1 1ns 6€TOHHbIX 1 XKene306€TOHHbIX KOHCprKLJ,I/II7I, NMPOEeKTNpPyeMbIX B COOTBETCTBUN C TpeGOBaHI/IFIMI/I HacTodLllero ceoga npasun,
cnepgyetT npeaoycMaTpuBaTbh KOHCTPYKUWMOHHbBbIE 6eToHbI:

TAXKeNbln cpefHen NA0THOCTKN oT 2200 fo 2500 BKJIOHUTENBLHO;

MeJIKO3epHUCTLIN cpefHen naoTHocTy oT 1800 go 2200 ;

nerkuin;

AYENCTHIN;

HanpsratoLwmmn.

6.1.2 MNpun NpoeKTUPoBaHUN BETOHHbLIX N Xene306eTOHHbIX COOPY>XXEHWU B COOTBETCTBMM C TpeboBaHNSAMU, NPeabABEHHbIMU K
KOHKPETHbIM KOHCTPYKLIMAM, LOJKHbI 6bITh YCTaHOBEHbI BUA 6eToHa 1 ero HopMmnpyemble rnokasaTtenu kavectsa (FOCT 25192, TOCT
4.212), KOHTPO/IMPYEMbIE Ha MPOU3BOACTBE.

6.1.3 OCHOBHbIMY HOPMMPYEMbIMU U KOHTPOIMPYEMBLIMI NOKa3aTenaMn kayecTsa 6eToHa SABNAOTCA:

KJlacc No NPOYHOCTU Ha CKaTue B;

KJlacc no NPOYHOCTU Ha OCeBOE pacTsaXKeHue ;

MapKa no Mopo30CTonKocTun F;

MapKa no sogoHenpoHuuaemoctn W;

MapKa no cpeaHen naoTHocTu D;

MapKa Nno caMoHanpsXeHuo .

Knacc 6eToHa No Npo4YHOCTM Ha CxaTue B cooTBeTCTBYEeT 3Ha4yeHMo KybrukoBon npovyHocTn 6eToHa Ha cxxaTue, MMa, ¢
obecneyeHHocTbio 0,95 (HopMaTMBHasA KybuKoBas MPOYHOCTb).

Knacc 6eToHa No NpoYHOCTM Ha OCEBOE pacTsaXKeHNe COOTBETCTBYET 3Ha4YeHMIo NPOYHOCTN 6eToHa Ha oceBoe pacTaxeHue, MMa, ¢
obecneyeHHocTbio 0,95 (HOpMaTMBHas NPOYHOCTbL 6eToHa).

JonyckaeTcs NpUHMMaTb NHOE 3HaYeHune obecrneyeHHOCTM MpPO4YHOCTHN 6eToHa Ha CKaTue u oceBoe pacTa>KeHne B COOTBETCTBUN C
Tpe6OBaHI/IF|MI/I HOPMaTUBHbIX JOKYMEHTOB ANA OTAEJIbHbIX CrelunasibHbIX BUOOB COOpy)KeHI/II7I.

Mapka 6eToHa no MOpO3OCTOIZKOCTI/I F cooTBeTCTBYeT MUHMUMaNbHOMY YNCNY LIMKJIOB MEPEMEHHOIO 3aMOpPaXKMBaHNA N OTTanBaHuA,
BblAepP>XXNBaeMbIX 06pa3u0M npun CtTaHOApPTHOM UCNbITaHUW.

Mapka 6eToHa no BogoHenpoHuuaeMmoct W CoOOTBETCTBYET MaKCMMasIbHOMY 3Ha4YeHNI0 AaBieHns BOAbI (8), BblAep>XXnBaeMoMy
6ETOHHbIM 06p63LI,0M npn ncnbiTaHUN.

Mapka 6eToHa no cpefiHei NAoTHOCTM D COOTBETCTBYET CpeaHeMy 3Ha4YeHUto 06beMHOR Macchl 6eToHa ( ).

Mapka Hanpsratowero 6eToHa no CaMOHanpsa>XeHu npeanctaBndaeT coboli 3HavYeHne npenBapunTesibHOro Hanpsa>xeHms B beToHe, MMa,
co3[aBaeMoro B pesyfibTaTe ero paclumpeHmnsa npm KosdppuumneHTe NnpoaobLHOro apMmMpoBaHns .

Mpu HeobxoAMMOCTN yCTaHaBANBAIOT AOMOJIHUTE NbHbIE NOKa3aTeNn kayecTBa 6€ToHa, CBAi3aHHbIe C TEMNJI0NPOBOAHOCTbIO,
TemMnepaTypoCTONKOCTbIO, OFHECTOMKOCTbIO, KOPPO3UNOHHOW CTONKOCTbIO (Kak caMoro 6eToHa, Tak U Haxo4ALLeNCs B HEM apMaTypbl),
6ronornyeckomn 3aWwmnTon u ¢ aApyrumMn TpeboBaHnsMU, NpeabaBasemMbiMm K KOHCTpyKumn (CM 50.13330, CN 28.13330).

HopMupyeMble nokasaTenu kavyecTsa 6eToHa [o/KHbI ObITb 06ecrneveHbl COOTBETCTBYIOLLUM MPOEKTMPOBaHNEM cocTaBa HeToHHOM
CMecK (Ha OCHOBe XapakTepuCTUK MaTepuanos ANa 6eToHa u TpeboBaHWiA K 6eTOHY), TeXHOJIorMek NPUroToBeHNs 6eTOHHOW CMecKn U
npou3BoACcTBa 6eTOHHbLIX PaboT NPU N3roTOBAEHMM (COOPYXKEHNMN) BETOHHBIX U XKene306eTOHHbLIX U3LeNNA U KOHCTPYKLWIA.
HopMupyeMble nokasaTenu kavyecTBa 6€ToHa [O/KHbI KOHTPOJIMPOBaThLCA Kak B MpoLecce Npom3BoacTBa paboT, Tak 1
HenocpeacTBEHHO B U3rOTOBJEHHbIX KOHCTPYKLMAX.

Heobxoaumbie HOpMUpyeMble NOKa3aTeN M Ka4eCTBa 6eToHa cnepyeT yCTaHaBMBaTb NPU NPOEKTUPOBaHUN 6ETOHHbIX 1
Kene30b6eToHHbIX KOHCprKLJ,I/II7I B COOTBETCTBUKN C paCHeTOM 1N YCJI0BUAMU U3FOTOBJIEHNA N SKCNAyaTaunn KOHCprKLI,I/II7I c y4yeToM
Pa3NnNYHbIX BO3EeNCTBUi Opr)KaIOLLI,eIZ cpedbl N 3alLlNTHbIX CBOCTB 6€TOHa Mo OTHOLLEHUIO K NMPUHATOMY BLUAOY apMaTypbl.

Knacc 6eToHa no MPOYHOCTN Ha CXKaTue B Ha3Ha4valoT ANg BCeX BUOOB 6eToHOB 1 KOHCprKLJ,I/II7I.

Knacc 6eToHa no NMPO4YHOCTN Ha 0CeBOe pacCTAXXeHMe Ha3Ha4dYaloT B C/lyHasdaX, Korga 3Ta XapakKTepuCTukKa MMeeT rlaBeHCTByOLlee
3Ha4eHMe B pa60Te KOHCTPYKUUN N ee KOHTPOJZIMPYIOT Ha NPpon3BoACTBeE.

Mapky 6eToHa no M0p03OCTOI7IKOCTI/I F Ha3sHa4valoT ona KOHCprKLI,I/II7I, noaseprarvWLmxca BO34eNCTBUIO nepemMeHHOro 3aMopa>xmBaHnsa 1
OTTanBaHWUA.

Mapky 6eToHa no BoAoHenpoHuyaemoctn W Ha3Ha4valoT ansa KOHCprKLI.I/II7I, K KOTOPbIM NpeabAaBNAOT Tpe6osava Mo orpaHn4eHuno
BoAOMpOHMLUaeMOCTW.

Mapky 6eToHa no CaMOHanpsa>xeHuwo HeobxoaMMO Ha3HavyaTb AN CaMOHanpsA>XeHHbIX KOHCprKLI,I/II7I, KOoraa 3Ty XapaKTepuctuky
Y4UTbIBAOT B pacyeTe U KOHTPOJIMPYIOT Ha Npon3soacTBe.

6.1.4 Ona 6eTOHHbIX N XKene306eTOHHbIX KOHCTPYKLUUIA cneayeT npefycMaTprBaTb 6€TOHbI Cnefyowmx Ki1accoB U Mapok,
npueeAeHHbIX B Tabnmuax 6.1-6.6.

Tabnnua 6.1



BeToH Knacchbl Mo NpoYHOCTN Ha CXKaTue

B3,5; B5; B7,5; B10; B12,5; B15; B20; B25; B30; B35; B40; B45; B50;

TN 6eToH B55: B60; B70: B80: BIO: B100

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

Menko3epHUCTbI 6eToH rpynn:

A - eCTeCTBEHHOIro TBEpAeHNs namn I'IOLI,BepFHyTbIVI Tennoson

B3,5; B5; B7,5; B10; B12,5; B15; B20; B25; B30; B35; B40
obpaboTke npyn aTMOCHEPHOM AaBJieHUN

b - noaBeprHyThIN aBTOKNaBHOW obpaboTke B15; B20; B25; B30; B35; B40; B45; B50; B55; B60
Jlerkuin 6€TOH MapoK No cpefHen NAoTHOCTH:
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
AvencTbln 6€TOH NpK Mapkax no cpeaHen ABTOK/IABHbIN HeaBTOK1aBHbIN
NAOTHOCTW:
D500 B1,5; B2; B2,5 -
B1,5; B2; B2,5; .
D600 B35 B1,5; B2
D700 B2; B2,5; B3,5; B5|B1,5; B2; B2,5
B2,5; B3,5; B5; . .
D800 B75 B2; B2,5; B3,5
B3,5; B5; B7,5; . .
D900 B10 B2,5; B3,5; B5
D1000 B7,5; B10; B12,5 |B5; B7,5
B10; B12,5; B15; .
D1100 B17.5 B7,5; B10
B12,5; B15; .
D1200 B17.5 B20 B10; B12,5
Mopn3oBaHHbLIM 6ETOH NPV MapKax Nno cpegHen NJoTHOCTU:
D800, D900, D1000 B2,5; B3,5; B5
D1100, D1200, D1300 B7,5
D1400 B3,5; B5; B7,5

MpuMeYaHue - B HacTosLLEM CBOAE MPaBu TePMUHbI "Nerkuin 6eToH" 1 "noprsoBaHHbIN 6€TOH" NCNONb3YTCS COOTBETCTBEHHO A5
0603HayYeHns nerkoro 6eToHa NJIOTHOW CTPYKTYpPbI 1 erkoro 6eToHa Nopu3oBaHHON CTPYKTYpPbI (CO cTeneHblo nopusaumnm cebiwe 6%).

Tabnuua 6.2 - Knaccel 6eToHa No NpoYHOCTU Ha 0CeBOe pacTsXKeHune

EeToH Knacc npo4yHocTn Ha oceBoe
pacTsxeHune

Ts>Kenbln, HanpsraLwWmii, MesIKO3ePHUCTIN 6TOHSbI|; «; ;- ;- 5
Jlerkun 6eToH RN
Tabnuua 6.3 - Mapku 6eToHa N0 MOPO30CTONKOCTH

BeToH Mapkun no MOPO30CTONKOCTU
Ts>KeNbI, HanpsAraoLWMn 1 Menko3epHUCTLIN 6eToHbIF50; F75; F100; F150; F200; F300; F400; F500; F600; F700; F800; F1000
Jlerkuin 6eToH F25; F35; F50; F75; F 100; F150; F200; F300; F400; F500
A4encTbln 1 NOPN30BaHHbIN 6ETOHBI F15; F25; F35; F50; F75; F100
Tabnuua 6.4 - Mapkn 6eToHa BOOOHENPOHULL@EMOCTM

beToH MapKun no BOAOMNPOHMLIAEMOCTH

Ts>KenNbll, MENIKO3EePHUCTLIN 6E€TOHbI W2; W4; W6; W8; W10; W12; W14; W16; W18; W20
Jlerkun 6eToH W2; W4; W6; W8; W10; W12

MpumeyaHue - Inga HanpsratoLwero 6eToHa MapKa Nno BOAOHENPOHNLaeMOCTun obecneymBaeTcs He HU>xe W12 n B NMpoeKTaX MOXEeT He
YKa3blBaTbCA.

Tabnuua 6.5 - Mapku 6eToHa No cpefHel NAOTHOCTH

BeToH Mapku no cpegHen NAOTHOCTH
Jlerkun 6eToH D800; D900; D1000; D1100; D1200; D1300; D1400; D1500; D1600; D1700; D1800; D1900; D200(
AyencTbin 6eToH D500; D600; D700; D800; D900; D1000; D1100; D1200
MNopun3soBaHHbIN 6eToH|D800; D900; D1000; D1100; D1200; D1300; D1400

Tabnuua 6.6 - Mapkn 6eToHa No caMoHaNPs>XXeHnio

Mapkwn no
CaMOHanpsXXeHno

Hanpsratowmii 6eToH|; -5 ;-5 ;5

BeToH

6.1.5 MpoekTHbI Bo3pacT 6eToHa, T.e. BO3pacT, B KOTOPOM 6eTOH [osxeH nprobpecTy Bce HopMMpyeMble A5t Hero rnokasaTtenu
Ka4yecTBa, Ha3Ha4yaloT NPU NPOEKTUPOBAHNM, NCXOASA 13 BO3MOXHbIX PeasibHbIX CPOKOB 3arpy>XeHns KOHCTPYKLMIA NPOEKTHbIMU
Harpyskamu, c y4eToMm cnocoba Bo3BeeHUss KOHCTPYKLUUIA U YCNoBUiA TBepaeHus 6eToHa. Mpu oTCyTCTBMM 3TUX AaHHbIX Klacc 6eToHa
yCTaHaB/MBAlOT B MPOEKTHOM BO3pacTe 28 CyT.

3HayeHre HOPMMpPYEMbIX OTMYCKHOM 1 NepefaToYHON NPOYHOCTM 6eTOoHa B 31eMeHTax COOPHbIX KOHCTPYKLUMIA cefyeT Ha3HavyaTb B
cootBeTcTBUM € TOCT 13015 1 cTaHAapTamMu Ha KOHCTPYKLUN KOHKPETHbLIX BUAOB.



6.1.6 [1ns >xene306eTOHHbIX KOHCTPYKLMIA cieayeT NpMMeHATh Knacc 6eToHa no npoYyHOCTH Ha CKaTue He Huxe B15.

Ona npensapuTeNbHO HaNPsAXeHHbIX »xene3obeToHHbIX KOHCprKLI,I/IIZ knacc 6eToHa no MPO4YHOCTU Ha CXKaTue cnengyeTt NpUuHUMaTh B
3aBUCMMOCTHW OT BUOa U KNacCa HanpﬂraeM0|7| apMaTypbl, HO HE HNXKe B20.

[MepenaTo4HyO MPOYHOCTb 6eToHa (I'IpO‘-IHOCTb 6eToHa K MOMEHTY ero obxxaTus, KOHTpo/sinpyemMasa aHaJIormM4Ho Knaccy 6eToHa no
MPO4YHOCTN Ha oxaTue) criegyeT Ha3HavaTb He MeHee 15 MlMa 1 He MeHee 50% MPUHATOr0 KfaccCa 6eToHa no MPOYHOCTN Ha CXaTue.

6.1.7 Menko3epHuUCTbIN 6eToH 6e3 cneunansHOro aKCcnepruMeHTaNbHOro 060CHOBaHNA He AOMYCKAaeTCs NPUMEeHsTb AN
»Kene306eTOHHbIX KOHCTPYKLIMIA, MOABEPraloLLMXCs BO3AEACTBUI0 MHOTOKPaTHO NMOBTOPSIOLLEACS Harpy3Kku, a Takxxe ans
npeaBapuTesibHO HanpsXKeHHbIX KOHCTPYKLUIA NPONeToM CBbille 12 M Npy apMUpoBaHnUM NpPoBOJIOYHOM apMaTypoi knaccos B, u K.

Knacc menkosepHuctoro 6eToHa rno NpoYHOCTM Ha CXKaTue, MPUMEHSEMOro ANS 3allUThl OT KOPPO3un 1 obecneyeHns cuensieHns c
6eTOHOM HanpsiraeMoi apMaTypbl, PaCrosIOXKEHHON B Ma3ax U Ha NOBEPXHOCTU KOHCTPYKLMK, [OJKEH ObITb HE HMXXe B20, a ans
MHBEKLNM KaHaNoB - He HMXe B25.

6.1.8 Mapky 6eToHa N0 MOPO30CTONKOCTU CneAyeT Ha3HavyaTb B 3aBUCUMOCTM OT TpeboBaHW, NPeabABASEMbIX K KOHCTPYKLMAM,
pexxunma ux aKcnayaTauum n ycnosum okpyxatowen cpeabl cornacHo CI 28.13330.

Onsi Hafi3eMHbIX KOHCTPYKLUUIA, NOBEpPraeMbiX aTMOCHEPHLIM BO3AEMCTBUSAM OKpY>KaloLLeln cpefbl Npy pacyeTHOW oTpuLaTeNbHOM
TeMmnepaType Hapy>HOro Bo3ayxa B X0JI04HbIA nepuos oT MUHYC 5°C fo MuHyc 40°C, NpuHUMatoT MapKy 6eToHa No MOPO30CTONKOCTH
He Huxe F75. MNpy pacyeTHoW TeMnepaType Hapy>XHOro Bo3Ayxa Boille MUHYC 5°C Ansi Hafl3eMHbIX KOHCTPYKLUUIA MapKy 6eToHa no
MOPO30CTONKOCTY HE HOPMUPYIOT.

6.1.9 Mapky 6eToHa Mo BOAOHENPOHNLAEMOCTU CeayeT Ha3HavyaTb B 3aBUCUMOCTM OT TpeboBaHW, NpeabABASEMbIX K KOHCTPYKLMAM,
peXxnma ux aKcnayaTaumm n ycnosum okpyxatowen cpeabl cornacHo CI 28.13330.

Onsi Hafi3eMHbIX KOHCTPYKLUNIA, NOABEpPraeMbiX aTMOCHEPHLIM BO3AEWCTBUAM MPU pacieTHON oTpuLaTebHON TeMnepaType Hapy>XHOro
BO3ZyXa Bbille MUHYC 40°C, a Takxxe [4J1 HAPY>XHbIX CTEH OTarIMBaeMbIX 34aHuU MapKy 6eToHa No BOLOHENpPOHULAaeMoCTu He
HOPMUPYIOT.

6.1.10 OCHOBHbIMY NMPOYHOCTHBLIMW XapaKTepucTUkaMu 6eToHa ABASIOTCS HOPMATUBHbIE 3HAYEHUS:

conpoTuBieHns 6eToHa 0CEBOMY CXATHIO ;

conpoTuBieHns 6eToHa 0CEBOMY PaCTSXKEHUIO .

HopMaTuBHbIE 3HAYeHUs1 CONPOTHBIEHUs 6eToHa 0CEBOMY CXXATWIO (MPU3MEHHas NPOYHOCTb) U 0CEBOMY PACTsXEHMIO (NPY Ha3HaYeHun
Knacca 6eToHa Ha NPOYHOCTb Ha CXKaTue) NPUHUMAIOT B 3aBUCKMOCTHU OT KJlacca 6eToHa Mo NPoYHOCTM Ha CxaTue B cornacHo Tabnuue
6.7.

Mpn Ha3Ha4yeHNU Knacca 6eToHa no MPO4YHOCTN Ha 0CeBOEe pacCTAXXeHne , HOpMaTUBHbIE 3Ha4YeHNA CONPOTUBIIEHNA b6eToHa oceBoMy
PaCTAXKEHUIO - NTPUHUMAIOT paBHbIMU 4MCNoBOMN XapakKTepucTtunke Ksacca 6eToHa Ha oceBoe pacTaXxeHune.

6.1.11 PacyeTHble 3Ha4YeHUs CONMPOTUBNEHMNS BETOHA OCEBOMY CXXaTMIO M OCEBOMY PaCTSXXEHUIO - ONMpPeensioT no opmynam:
;(6.1)
. (6.2)

3HayveHns Ko3thPULMEHTa HaAEXXHOCTU Mo 6E€TOHY NpU CXKaTUU MPUHMMAOT PaBHbIMU:

0115 pacyeTa no npefesibHbiM COCTOSAHUAM NEePBOW rpynmnbl:

1,3 - NS TAXKENOro, MeSKO3epHUCTOro, HanpsArawLero n nerkoro 6eToHos;

1,5 - pns a4enctoro 6eToHa;

0115 pacyeTa no npefesibHblM COCTOSHUAM BTOpOon rpynnsbl: 1,0.

3HayveHns Ko3thpULMEHTa HaAEeXXHOCTU Mo 6E€TOHY NpU PacTsXKEHUN MPUHMMAOT PaBHbIMU:

ONsA pacyeTa Mo npeaesibHbIM COCTOAHUAM NepBOK FPynnbl NPU Ha3HaYeHUN knacca 6eToHa No NPOYHOCTU Ha CxKaTue:

1,5 - oNs TAXKENoro, MeNKO3epHUCTOro, HanpsArawLero n 1erkoro 6eToHos;

2,3 - ans s4euctoro 6eToHa;

ONA pacyeTa Mo npeaesibHbIM COCTOSAHUAM NepPBOM FPynnbl NPU Ha3HaYeHUN knacca 6eToHa No NPOYHOCTU Ha pacTsKeHUE:

1,3 - NS TAXKENOoro, MefKO3epHUCTOro, HanpsarawLwero n 1erkoro 6eToHos;

0215 pacyeTa no npefesibHblM COCTOSAHUAM BTOpon rpynnsbl: 1,0.

PacyeTHble 3Ha4YeHNs conpoTmBneHnsa 6eToHa , ., , . (C OKpyrieHnem) B 3aBUCMMOCTHY OT KJlacca 6eTOoHa Mo MPOYHOCTM Ha CKaTue u
0CeBOe pacTsXeHMe NpuBeeHsbl: A5 npefesibHbIX COCTOSAHUIA NepBon rpynnel - B Tabnuuax 6.8, 6.9, BTopon rpynnel - B Tabnnue 6.7.

6.1.12 B Heobx0oAMMbIX C/lyHasiX pacyeTHble 3HAaYeHUs NMPOYHOCTHbBIX XapakKTepPUCTUK BeToHa YMHOXaIOT Ha ciefayolime
K03(ppMLUMEHTbI ycnoBuin paboThbl , y4nTbiBatoLLme 0ocobeHHOCTU paboThl 6€TOHa B KOHCTPYKLUMK (XapaKTep HarpysKu, yCcioBus
OKpy>KaloLlen cpeabl U T.4.):

a) - 0na 6eTOHHbIX 1 XXene306eTOoHHbIX KOHCprKLI,I/II7I, BBOAUMBIN K pPacC4eTHbIM 3Ha4YeHndam COI'IpOTI/IBJ'IEHI/II?I nn y‘-II/ITbIBaloLLI,I/IVI
BAIMSIHUE OJINTENbHOCTU AEeNCTBUSA CTaTU4YeCKomn Harpysku:

npv HeMpPoAO/HKUTENLHOM (KPaTKOBPEMEHHOM) AeCTBUN Harpy3Ku;
npv NPOAOKUTENbHOM (LIMTENIbHOM) AeACTBUN Harpy3ku. [Ins S4encTbiX U NOprU30BaHHbIX HETOHOB . ;

6) - 0N 6ETOHHbBIX KOHCTPYKLMIA, BBOAUMBIA K PaCYEeTHbIM 3Ha4eHMAM CONPOTUBEHNS - N YYUTBLIBAIOLWNA XapaKTep pa3pyLleHna Takmnx
KOHCTPYKUUQA, ;



B) - AN 6ETOHHbIX U Xene306eTOoHHbIX KOHCprKLI,I/II7I, 6eTOHI/IpyeMbIX B BEPTUKaAJIbHOM MOJIOXKEHUN MPU BbICOTE C/0A 6eTOHI/IpOBaHI/IF|
cBbiwe 1,5 M, BBOANMbBIN K pac4eTHOMY 3Ha4eHUIO CONMPOTUBIIEHNA 6eToHa ., ;

r) - ANs A4encTbix 6€TOHOB, BBOAMMLIN K pacHeTHOMY 3Ha4YeHW0 CONnpoTMBAeHNs 6eToHa
- NPY BNaXXHOCTKW si4encToro 6etoHa 10% n meHee;

- NPY BNa>XHOCTKW si4encToro 6etoHa 6onee 25%;

Mo UHTEPMNOJALNM - NMPY BAXXHOCTU svencToro 6eToHa cabile 10% 1 meHee 25%.

BnusiHMe nonepemMeHHOro 3aMopa>kvBaHUsi U 0TTauBaHWs, a TakXKe OTPULATeNbHbIX TeMnepaTyp, YYUTbIBAOT KO3(PULNEHTOM
ycnoBuin paboTel 6eToHa . 15 Haf3eMHbIX KOHCTPYKLWIA, NO4BepraemMbix aTMOCHepPHbLIM BO3AENCTBUAM OKpYXKatoLlen cpelbl npu
pacyeTHOMN TeMnepaType Hapy>XHOro BO3ZyXa B XONOAHbIV nepuol MUHyc 40°C 1 Bbille, NPUHUMAIOT KO3 MULIMEHT . . B ocTanbHbIX
Cnyyvasix 3HaYeHUsi KO3 PULUMEHTa NPUHNMAIOT B 3aBUCMMOCTM OT Ha3HaYeHNs1 KOHCTPYKLUUW 1 YCIIOBUIA OKPY>KatoLLeid cpefibl CorflacHo
cneunanbHbIM YKa3aHusaM.

Tabnuua 6.7
HopMaTuBHble conpoTuBneHus 6eToHa , - MMa, 1 pac4yeTHble cONpoTUBEHUA 6eToHa Ana NpefenbHbIX
Bup BeToH COCTOSIHMI BTOpPOR rpynnbl 1 - MlMa, npu kKnacce 6eToHa No NPOYHOCTU Ha CKaTue
B1,5| B2 [B2,5|B3,5| B5 [B7,5/B10(B12,5/(B15|B20|B25|B30|B35(B40|B45|B50|B55|B60(B70|B80|B90 |B1(
CxxaTune Taxenbin,
ocesoe MeJSIKO3ePHUCTbIN| - - - 12,7{3,5(55(7,5| 9,55 |11 | 15 18,5/ 22 25,5/ 29 | 32 | 36 |39,5/ 43 |50 | 57 | 64 | 7:
(Npu3MeHHas|V HanpsrawoLwmnit
MPOYHOCTL) |Jlerkun - - 119(2,7(3,5|5,5|7,5| 9,5 | 11 | 15 [18,5| 22 |25,5| 29 | - - - - - - - -
n AyencTbin 1,4|119|24|3,3|4,6(|6,9|9,0/10,5|11,5| - - - - - - - - - - - - -
Taxensin,
PacTsKeHME MenK03epHMCTbJI7I - - - 10,39|0,55|0,70(0,85| 1,00 (1,10(1,351,55|1,75|1,95|2,102,25|2,45|2,60|2,75|3,00|3,30|3,60| 3,
M HanpsrawLwmin
OCEBOE V- Merkuin -~ | - 10,29]0,39]0,55/0,70]0,85| 1,00 |1,10(1,35[1,55[1,75[1,95)2,30] - | - | - | - | - | - | - | -
Ayencroin 0,22|0,26|0,31/0,41(0,55|0,63|0,89| 1,00 [1,05| - - - - - - - - - - - - -

MpuMedvaHmal 3Ha4eHMa CONPOTUBNIEHWI NPUBEAEHbI AN SHencToro 6eToHa cpefHel BNaxxHOCTbio 10%.2 Ana Mmenko3epHUCToro 6eToH:
Ha necke ¢ Moaynem KpynHocTn 2,0 n MeHee, a TakXe Ansa ferkoro 6eToHa Ha MeJsIKOM NOPUCTOM 3amnoJIHUTEsIe 3HaYeHMA pacyeTHbIX
COMPOTMBAEHUN , . CneayeT NPUHMMaTb C YMHOXEHUeM Ha KoadduuneHT 0,8.3 s nopnsoBaHHOro 6eToHa, a Takxxe Ans
Kepam3unTonepamtTobeToHa Ha BCMy4YeHHOM MEepPsIMTOBOM Necke 3Ha4eHUA pacyeTHbIX CONMPOTUBJIEHUIA , - ceayeT NPUHUMaTbL Kak Ana
nerkoro 6eToHa Cc yMHOXXeHneM Ha kKoadduumeHT 0,7.4 lna Hanpsaratowero 6eToHa 3HadYeHns , - caefyeT NPUHUMaTb C YMHOXXEHNEM Ha
KoahpumumeHT 1,2.

Tabnuua 6.8
PacyeTHble conpoTmBneHunsa 6etoHa , ., MMa, Ans npefenbHbIX COCTOAHUIA NEpPBON rPynnbl NpU Knacce
BI/I,EI, bBeToH beToHa no NMPO4YHOCTUN Ha CXKaTune
B1,5| B2 [B2,5|B3,5] B5 |B7,5]/B10|B12,5/B15|B20|B25|B30|B35|B40]|B45|B50|B55|B60{B70[B80|B90|B1!
Tsxensin,
Cxatue Menko3epHucTui| - | - | - [2,1]2,8|4,5|6,0| 7,5 |8,5(11,514,5/17,0/19,5|22,0|25,0|27,5|30,0|33,037,0(41,0(44,0|47
ocesoe 1 HanpAaraoLmii
(npusmenHas - o - -115[21]28[45]60] 7,5 |8511,514,517,0019,522,0 - | - | - | - | - | - | - | -
NPOYHOCTB) —
AvyencTbin 0,95/1,3(1,6(2,2|3,1|4,6(6,0| 7,0 |7,7| - - - - - - - - - - - - -
Tsxensin,
PaCTSKEHME MenKOBepHMCTbJPI - - - 10,26/0,37/0,48(0,56| 0,66 |0,75|0,90(1,05|1,15(1,30/1,40|1,50(1,60|1,70(1,80|1,90|2,10(2,15| 2,z
N Hanparawouwmnn
ocesoe Nerku -~ |- 10,20/0,26/0,37/0,48/0,56| 0,66 [0,75/0,901,05[1,15[1,30[1,40] - | - | - | - | - | - | - | -
A4encTbIn 0,09/0,12/0,14/0,18|0,24/0,28/0,39| 0,44 0,46] - | - | - | - | - - - -1 -1-1-71-71 -

MpumedvaHmal 3Ha4yeHMa CONPOTUBNIEHWI NPUBEAEHbI AN SHencToro 6eToHa cpefHel BNaxxHoCTbio 10%.2 Ana Menko3epHUCToro 6eToH:
Ha necke ¢ Moaynem KpynHocTn 2,0 n MeHee, a Takxe AN erkoro 6eToHa Ha MeJsIKOM NOPUCTOM 3amnoJIHUTEsIe 3HaYeHMA pacyeTHbIX
COMpOTMBAEHUN CnefyeT NPUHUMaTL C YMHOXeHneM Ha KoadduumeHT 0,8.3 na nopnsosaHHoro 6eToHa, a Takxe ons
Kepam3uTonepamTobeToHa Ha BCMNy4YeHHOM MNEepPsIMTOBOM Necke 3Ha4YeHWs pacyeTHbIX CONMPOTUBNIEHWIA - CneayeT NPUHMMaTb Kak ans
nerkoro 6eToHa C yMHOXXeHneM Ha KoadduumeHT 0,7.4 lna Hanparatowero 6eToHa 3Ha4YeHNs cnefyeT NPUHNUMaTb C YMHOXEHMEM Ha
KoadhmumneHT 1,2.5 Ona Taxensix 6eToHoB knacco B70-B100 pacyeTHble 3Ha4YeHUSA CONPOTUBJIEHNA OCEBOMY CXKaTUIO - U OCEBOMY
pPacCTSXXeHWNIO MPUHATBLI C Y4E€TOM AO0MNOJIHUTEJIbHOIO MOHMXKatloLLero Ko MuLumeHTa -, YYNTbIBalOLLEro yBean4eHne Xxpynkoctun
BbICOKOMPO4YHbIX OETOHOB B CBSA3M C yMEHbLUEeHUeM AedopMaLnini Non3yy4ecTy 1 paBHoro , rae B - knacc 6eToHa No NpoYHOCTU Ha CXKaTue

Tabnnua 6.9
Bug PacyeTHble 3Ha4YeHUs conpoTuBNeHNs 6eToHa A5 NpefesibHbIX COCTOSIHUIA NepBOWA
CONpPOTUBEHUSA Beton rpynnsl , MMa, npu kKnacce 6eToHa No NPOYHOCTU Ha OCEBOE pacTsXKeHne

PacTaxxeHne  [Ta)enblh, MEIKO3EPHUCTLIN,
ocesoe HanparawoLwmnn n nerknmn

0,62 0,93 1,25 1,55 1,85 2,15 2,45

6.1.13 OCHOBHbIMY AehOpPMaLMOHHBIMY XapaKTepucTrukamm 6eToHa ABNSIOTCA 3HaYEHNS:

npefenbHbIX OTHOCUTENbHbLIX AedopMalnin 6eToHa Npu 0CEBOM CKaTUM U pacTs>XKeHUU (Npy 0AHOPOAHOM HanpPsXXEHHOM COCTOSHUMN
beToHa) N ;

HavasibHOro MOAYA YNPYrocTu ;

monynsa casura G;

Ko3ppurumeHTa (XapakKTepUCTUKN) NON3YHECTH ;

KoadhbmumneHTa nonepeyHon aedopmaumnm 6eToHa (KoadduumeHTa MyaccoHa) ;

KO3 (pULMeHTa IMHEeHOM TeMnepaTypHol aedopmauny 6eToHa .



6.1.14 3Ha4veHus npenesibHblX OTHOCUTENbHbIX ,uecpopMau.vn?l TAXENIoro, MeJsIKo3epHNUCTOro N Hanpsaratuwiero 6eToHOB NMPpUHNMaKT
PaBHbIMU:

npun Henpoaoo/KNTeIbHOM nencTenu Harpysku:
npn oCeBOM CXXaTuwu,;
NMpn 0CeBOM pacCTAXeEHUN;

npv NPOAOIKUTENIbHOM AENCTBUM Harpysku - no Tabauue 6.10 B 3aBUCUMOCTMN OT OTHOCUTEJIbHOM BIaXXKHOCTM BO3[yXa OKpY KatoLlen
cpeapbi.

Tabnnua 6.10

OTHOCUTENbHbIE AehOopPMaLIMK TSHKENOro, MeJIKO3EPHUCTOrO U HanpsrakoLlero 6eToHa Npu
OTHOCUTeNbHAA BNAXHOCTL BO3AyXa NPOAO/KUTENLHOM AENCTBUN Harpy3Ku
OoKpy>KatoLlen cpepbl, % npun oxatTuun npu pacTsXXeHnn
Bbiwe 75 3,0 4,2 2,4 0,21 0,27 0,19
40-75 3,4 4,8 2,8 0,24 0,31 0,22
Hwnxe 40 4,0 5,6 3,4 0,28 0,36 0,26

MpumMedvaHnal OTHOCUTENBLHYIO BIaXXHOCTb BO3yXa OKpyxatowen cpeabl npnHuMatoT rno ClM 131.13330 Kak cpefHIo MEeCsayHyo
OTHOCMTEJIbHYIO BJIaXKHOCTb Hanbosiee Tensoro Mmecsiua Ansa parioHa CTPOMTENbCTBA.2 11 BbICOKONPOYHbIX 6€TOHOB 3Ha4YeHUs
OTHOCUTENbHbLIX AedopMaunin cneayeT NpUHMMaTh C YMHOXKEHUEM Ha oTHoweHune (270-B)/210.

3HavyeHuns npenesibHblX OTHOCUTENIbHbLIX LI,EQJOpMaLJ,I/IVI Ona nerknx, A4encTblX U MNOPU30BaHHbIX 6eToHOB cnegyet npuHMMaTh Mo
cneynasibHbIM YKa3aHUAM.

JonyckaeTcs NpUHMMaTL 3HaYeHUs NpefesbHbIX OTHOCUTENbHBIX AedopMaLni Nerkux 6eToHOB Npy NPoOA0JKUTEIbHOM AeACTBUM
Harpysku no Tabnuue 6.4 ¢ NOHWXaOLWUM KOI(DPULIMEHTOM (34eChb . - MIOTHOCTL HEToHa.)

6.1.15 3Ha4yeHna HavyalbHOro MoAyna ynpyrocTtu 6eToHa npun OKaTnun N pacTaXXeHnn NnpuHMMalT B 3aBUCUMOCTU OT Knacca 6eToHa no
MPOYHOCTN Ha CxXaTwue B cornacHo Tabnuvue 6.11. 3HavyeHns Moayna casura 6eToHa MPUHNMAKOT PaBHbIM .

Mpuy NPoAO/IKNTENBHOM AEACTBUMN HAarpy3Ky 3HaYeHUsa Moayna aedopmauunin 6eToHa onpenensoT no gopmyne
. (6.3)
rae - KoauumeHT nonsyyectn 6eToHa, NpUHMUMaeMbIn cornacHo 6.1.16.

6.1.16 3HavYeHUsa KoahpurumeHTa nonsydyectn 6eToHa NPUHUMAIOT B 3aBUCUMOCTM OT YCJI0BUIA OKPY>KatoLlen cpenbl (0THOCUTENTbHOMN
BJIa>KHOCTUY BO3Ayxa) U knacca 6eToHa. 3HayeHMs KO3I(PHULMEHTOB NON3YYECTU TAXKEOr0, MENIKO3EPHUCTOrO U HanpsratwLlero
6eToHOB NpuBeneHsl B Tabnumue 6.12.

3HavyeHns KoahdULMeHTa NoN3y4ecTn erkux, S4enCcTbiX U NOPU30BaHHbIX 6€TOHOB crefyeT NPUMHUMaTh MO CrneunasibHbIM YKa3aH1aM.
JonyckaeTcs NpUHUMaTb 3HaYeHUsA KoaduLmeHTa Nonsy4ecTun nerkmx 6eToHos no Tabamue 6.12 ¢ NOHMXaOLWNM KOIPPULNEHTOM .
6.1.17 3Ha4veHune KoadhduLmeHTa nonepevHon gedopmaumm 6eToHa AONYyCKaeTCs NPMHUMATD .

6.1.18 3Ha4veHune KoadhdnLMeHTa NMHENHON TeMnepaTypHon Aedopmaunn 6eToHa Npyn n3MeHeHUn TemnepaTypbl oT MUHycC 40°C go
natoc 50°C npuHMMatoT:

- ONA TAXeNoro, MenKo3epHUCTOro, HanpdratlLuiero 6eToHOB 1 nerkoro 6eToHa npuv MesikoM NMNJI0OTHOM 3anonHuTene;
- NS nerkoro 6eToHa npu MesiIKkoM NOpuUCTOM 3anosIHNTenNe;
- ONa A4encToro n NnopnsoBaHHOro 6eToHOoB.

Tabnnuya 6.11



3HayeHns HavyalbHOro MoAyna ynpyrocTtu 6eToHa npuy OKaTnum N pacTtaXxeHum ,

, Npn Knacce 6eToHa no

BeToH NMPO4YHOCTN Ha CXKaTune
B1,5/B2|B2,5B3,5] B5 |B7,5/B10|B12,5|B15|B20|B25|B30|B35|B40|B45|B50|B55|B60|B70|B80]|B90[B100

TKenbi | -1 - [9,5[13,0[16,0[19,0] 21,5 [24,0[27,5/30,0/32,5|34,5|36,0/37,0/38,0[39,0[39,5[41,0[42,0[42,5| 43
MenKo3epHUCTbIN rpynn:
A - 8CTECTBEHHOro - | -| - |7,0]1013,515,5/ 17,5 [19,5[22,0[24,0[26,0[27,5[28,5| - | - | - | - | - | - | - | -
TBEepaoeHUA
B - aBTOKNaBHOrO -l -1 -1-1-1-1] - [165[18,0019,5[21,0[22,0[23,0[23,5/24,024,5]25,0] - | - | - | -
TBEepaoeHusa
Jlerkun n Nopmu3oBaHHbIN
MapKu no cpepHen
MNAOTHOCTIN:
D800 “[-140[45(50(55] - | - | -|-1-1-71- - - T -T-1T-71-
D1000 ~[-|50(55(63|72/80(84 | - | - | -1 -1- - - T -T-1T-71-
D1200 ~[-]60/6,7|7.6/87]95|10,0(10,5 - | - | - | - - - T -T-1T-71-
D1400 ~[-17,0[7,8]8,8]10,0[11,0| 11,7 [12,5[13,5[14,5[15,5| - - - - -1-1-7T-
D1600 -1 - [9,0[10,0[11,5[12,5| 13,2 [14,0[15,5[16,517,5/18,0 - - T -T-1T-71-
D1800 -1 - [ - [1.2)13,014,0[ 14,7 [15,5[17,0[18,5[19,5]20,5]21.0] - | - | - | - | - | - | - | -
D2000 -1 - -1 - [145016,0 17,0 [18,019,5[21,022,0123,023,5] - | - | - | - | - | - | - | -
AYencTbii aBTOKIABHOIO
TBEpOAEHUNA MapKK Nno
cpengHen NAOTHOCTU:
D500 14| - - | - - -1 -1 -1 -1T-1T-1-T- - - T -T-1T-71-
D600 1,701,821 - | - |- -1 - | -[-1-1-7T- - - T -T-1T-71-
D700 190222529 - | - | - | - | - -1-1-7- - - T -T-1T-71-
D800 “[-129(34(40] - | - | - [ -1 -1-1T-7T- - - T -T-1T-71-
D900 -1 -138(45|55] - | - |- -1-1-71- - - T -T-1T-71-
D1000 -1 -1 -1T50l60[70] - [-|-1-1-71- - - T -T-1T-71-
D1100 -1 -7 -1-168l7983](86| -] -1-1- - - T -T-1T-71-
D1200 -1 - -1 -1-1848893]-]|-1-1- - - T -T-1T-71-

MpuMedaHusl Ona menkosepHUCToro 6eToHa rpynnsl A, NoABEprHyTOro Tensosoi 06paboTke Man Npu aTMocPepHOM AaBieHUH,
3Ha4YeHUs HavasbHbIX MOAYJei ynpyrocT 6eToHa cnefyeT NpuHMMaTh C KoadgurumeHTom 0,89.2 [1ns Nerkoro, A4encToro un
Nnopu3oBaHHOr0 6@TOHOB MPU NMPOMEXYTOUHbIX 3HAYEHUSIX NMI0OTHOCTU 6€TOHa HaYalbHble MOAYN YNPYroCTU MPUHUMAIOT MO JIMHENHOM
UHTepnonsaummn.3 Ons avyenctoro 6eToHa HEaBTOKJIAaBHOrO TBEPAEHWSA 3HAYEHUs MPUHUMAIOT Kak Ans 6eToHa aBTOK/NaBHOIro TBepAeHus
C YMHOXEeHVeM Ha Ko3dpduumeHT 0,8.4 [ns Hanpsrawowero 6eToHa 3HaYeHUs . MPUHUMAIOT KaK AN8 TshKenoro 6eToHa C yMHOXeHUeM

Ha KO3(pPULIMEHT .

Tabnnua 6.12

OTHOCUTENbHAas BNaXXHOCTb BO34yXa 0pr>Kar0|_ue|7|

3HavyeHus KoahduumeHTa nonsyyectr 6eToHa Npu Knacce Tsxxenoro 6eToHa

cpensl, % Ha CKaTue

' B10 | B15 | B20 | B25 | B30 | B35 | B40 | B45 | B50 | B55 B60-B100
Bbiwe 75 2824120 |18 |16 (15|14 |13 |12 | 1,1 1,0
40-75 3913428 |25(23|21|19]|18]| 16| 15 1,4
Hwxe 40 56 | 48|40 | 36|32 |30]| 28| 26| 24| 22 2,0
MpumMevaHne - OTHOCUTESIBHYIO BJIAaXKHOCTb BO34yXa OKpy»XKatLen cpeabl npuHumatoT no CM 131.13330 kak cpefHIo MecsavyHyto

OTHOCUTENIbHYH BJIa>KHOCTb Haunbonee Tennoro mecsua ons pa|7|0Ha CTpounTenbCTBa.

6.1.19 narpaMMbl COCTOSIHUSI BEeTOHa UCMOb3YIOT MpU pacyeTe xxene306eTOHHbIX 3/1EMEeHTOB Mo HeIMHEeRHOW AehopMaLNoHHOM

Mmoaenn.

B KayecTBe pacyeTHbIX AvarpaMM CoCTosiHUS 6eToHa, onpeaensionx CBA3b MeXAY Hanps>XKeHUsSMU U 0THOCUTEIbHbIMK
AecopMauusmMm, MoryT 6blTb MCMOJb30BaHb! tobble BUAbLI AMarpaMm 6eToHa: KPUBOIMHERHbIE, B TOM YMC/e C HUCNaaatolei BeTBbo
(NpunoxxeHne A), KyCOYHO-JIMHENHbIE (ABYX/IMHERHbIE Y TPex/MHelHbie), oTBevatoLme noseneHuo 6eToHa. Mpu 3ToM AOJIKHbI BbITh
0603HayYeHbl OCHOBHbIE NapaMeTpuyYeckre TOYKM AuarpamMmm (MakcrMMalslbHble Hanpsi>XeHust U CooTBETCTBYOLWMe AedopMaLu,

rpaHU4YHbIE 3Ha4YeHNA N T.4.).

B kayvecTBe paboymx AnmarpaMM COCTOSAHMA TAXKENOro, MeJIKO3EPHUCTOro 1 Hanpsaratowero 6eToHa, onpeaensoWwmx CBA3b MeXay
Harnps»>XKeHUsaMnU N OTHOCUTENIbHbIMU AedopMaunaMu, MPUHNMAIOT YMPOLLEHHbIE TPEXJIMHENHYIO N ABYXJIMHENHYIO AnarpaMMbl (PUCYHKN
6.1, a, 6) no Tuny anarpamm MpaHAaTAS.

6.1.20 MNpu TpexanHenHon grnarpaMme (PUCYHOK 6.1 a) CxMMaloLLme HanpsxeHns 6eToHa B 3aBUCMMOCTM OT OTHOCUTESIbHbIX
nedopMaumii ykopodeHus 6eToHa - onpefensoT no hopMynam:

Mpwn

Mpwn

Mpwn

3HaYeHns Hanps>KEHNN NPUHNUMaIOT

a 3Ha4eHUA OTHOCUTESIbHbIX ﬂ,emopMaU,I/lVl NMPpUHNMaKT

. (6.4)

. (6.5)

. (6.6)
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g — Tpexnuuelinag BparpaMma cOCTOSHUA Cxatoro Gerona;
6 ~ Jisyxnuweitnas aHarpamMMa cocTosHHS Cikatoro 6etoHa

Pucynok 6.1 — narpammbl COCTOSIHAA C:KATOr0 GeTOHA

3HayYeHns OTHOCUTENbHbIX uecpopmau.vn?l ONA TAXEeNOoro, MeJIKo3epHUCTOro U Hanpsaratuwiero 6eToHOB NMPUHNMaKOT!
npun Henpoaoo/KNTeIbHOM nencTenmn Harpysku:
nnsa 6eToHOB Knacca no MPO4YHOCTN Ha CXKaTune B60 n Hnxe ;

0151 BbICOKOMPOYHbIX 6ETOHOB K1lacca Mo Npo4YHOCTU Ha cxaTune B70-B100 npnHMMaeTcs No fiMHelHoMy 3akoHy oT 0,0033 npu B70 no
0,0028 npwn B100O;

npw NPoAO/IKNTENBHOM OeACTBUN Harpy3Kku - no Tabauue 6.10.
3HayYeHus , - 1 NpMHUMaIOT cornacHo 6.1.11, 6.1.12, 6.1.14, 6.1.15.

6.1.21 MNpu ABYXNMHENHON anarpamme (pucyHok 6.1, 6) cxmnmalowme Hanps>xeHns 6eToHa B 3aBUCUMOCTM OT OTHOCUTENbHbIX
fedopMaunn - onpeaenstoT no opmMynam:

npv, roe .,
;1 (6,7)
npwv
. (6.8)
3HavyeHUs NpMBeaeHHOro MoAyns AedopMauun 6eToHa NPUHMMALOT:
. (6.9)
3Ha4YeHUs OTHOCUTENbHbLIX AedopMaLnii NPUHUMALOT:
ANs Tsxkenoro 6eToHa Npu HeNpPoOAoJKMTENbHOM AeNCTBUM Harpy3Kku ;

ansa nerkoro 6eToHa npu Henpoao/KUTENNIbHOM nencTemmn Harpysku ;



Ansa Tskenoro 6eToHa Npy NPOAO/IKUTENIbHOM AeNCTBUN Harpy3ku no Tabnuvue 6.10.
3HavyeHus ,  NpuHUMaT Kak B 6.1.20.

6.1.22 PacTArmnBaioLLme HanpsxeHns 6eToHa B 3aBUCMMOCTM OT OTHOCMTESIbHbIX AedopMauunii - onpeaensaoT no npusefeHHsIM B 6.1.20
n 6.1.21 gnarpamMmmam. Mpy 3TOM pacHeTHblE 3HAYEeHUSA CONPOTUBNIEHNA BETOHa CKaTMIO 3aMEHSAIT Ha pacyeTHble 3HaYeHUs
conpoTmBneHnsa 6eToHa pacTaXXeHuto - cornacHo 6.1.11, 6.1.12, 3Ha4YeHNs Ha4yasIbHOrO MOAYNA YNPYrocTn onpeaensoT CoriacHo
6.1.15, 3Ha4YeHna oTHoCcUTeNbHON AetopMalmn - MPUHMMAIOT CoraacHo 6.1.12, 3HavYeHns OTHOCUTENIbHOW AedopMaLum NpUHMMaloT
ONS TSHXKEN0oro, MesKo3epHUCTOro 1 HanpsAratoLwero 6eToHOB: NPV HENPOAOJIKUTESIbHOM AENCTBUM HAarpysku - -, Npun
NPOAO/IKNTENBHOM LEACTBUN Harpy3kun - no Tabanue 6.10. Ana ABYXJIMHENHOW AnarpaMMbl MPUHUMAIOT NPY HENPOLOJIKUTENbHOM
OeNCTBUN Harpy3Ku, a Npy NPOAOJIKUTESIbHOM - No Tabanue 6.10; 3HaveHnsa . onpeaenstoT no ¢opmyne (6.10), noacTtasnsa B Hee 1

6.1.23 Mpu pacyeTe NPOYHOCTY XeNe306eTOHHbIX 3/1EMEeHTOB Mo HeIMHenHOWM AedopMaLMOHHOW MoLeny ANd onpeaefieHns
HanpsXeHHO-Ae(OPMMPOBAHHOI0 COCTOSIHUS CXXATON 30HbI 6ETOHA UCMOJIb3YIOT AMarpaMMbl COCTOSHUA CxaToro 6eToHa,
npveeaeHHble B 6.1.20 1 6.1.21 ¢ gedopMaLMOHHLIMU XapaKTePUCTMKaMK, OTBEYAOLWMMY HENPOAO/DKUTENILHOMY AeNCTBUI0 Harpy3Ku.
Mpwn 3TOM B KayecTBe Hanbosiee NPOCTOW NCMONbL3YIOT ABYXJIMHERHYIO AMarpaMmy cocTosHUs BGeToHa.

6.1.24 MNpu pacyeTe 06pa3oBaHNs TPELLMH B XeNle306eTOHHbIX KOHCTPYKLMAX N0 HEeJIMHENHON AedopMaLMOHHON MOAEeNN As
onpeneneHns Hanps>KeHHO-AedOoPMUPOBAHHOIO COCTOAHMSA CKATOro 1 PacTAHYTOro 6€ToHa NCMONb3YIOT TPEXJIMHENHYI0 AnarpaMMy
coCTosHMA 6eToHa, npruBeaeHHyto B 6.1.20 1 6.1.22, ¢ AepopMaLMOHHLIMUN XapaKTePUCTMKaMK, OTBEYAIOLLMMI HENPOAOKUTENILHOMY
LeNncTBUIO Harpysku. [ByxJiMHelHyo guarpammy (n.n. 6.1.21), kak Hambonee NpocTyto, UCNOb3YIOT AN onpefeneHns HanpsxXeHHo-
nechopMMPOBAHHOI0 COCTOSHMSA PacTsaHYTOro 6eToHa npu ynpyroi paboTe cxaToro 6eToHa.

6.1.25 Mpwu pacyeTe aedopMaLmii xxene306eTOHHbIX 3/IEMEHTOB Mo HeNMHekHOoW fethopMaLoHHO MoAeny NPy OTCYTCTBUM TPEeLLUH
A5 OLEHKM Hanps>KeHHO-4e(h0opMMPOBAHHOI0 COCTOSIHMS B CKaTOM U PacTAHYTOM 6€TOHE NCMOJb3YIOT TPeXJIMHEHY0 AnarpamMmmy
COCTOsAHMSA 6ETOHa C Y4eTOM HEMPOAO/DKUTENLHOMO Y MPOLO/KATENLHOrO AeNCTBUS Harpy3ku. Mpu HanYUyM TpeLwwmnH AN OLeHKN

Hanpsa>XeHHOo-4eOoPMNPOBAHHOI0 COCTOAHNSA CXXaToOro 6eToHa NoMMMO yKaBaHHOI7I Bbllle AMarpaMmsbl NCMONb3YIOT, Kak Hanbonee
NnpocCTylto, ﬂ.ByXﬂI/IHeI?IHyPO AnarpamMMmy CoCcTtoaHuA 6eToHa ¢ y4HeTOM HeNnpoAOoJ/IXKUTEJNIbHOro N NpoAo/IXXUTENIbHOIro nencreunsa Harpysku.

6.1.26 MNpun pacyeTe packpbITUS HOPMaJibHbIX TPELLUH MO HENIMHENHOW AedOopMaLMOHHON MOLENN AN OLLeHKUN Hanpsi>XeHHOo-
nedhopMMPOBaAHHOI0 COCTOSAHUS B CKaTOM BeToHEe MCMOb3YIT AnarpamMmMbl COCTOSHUSA, NpuBefeHHble B 6.1.20 1 6.1.21, c y4eTom
HEeNpPoOAO/MKUTENILHOrO AeNCTBUSA Harpysku. MNpu 3ToM B KavyecTBe Hanbosiee NPoCTON NCMONb3YIOT ABYXJMHENHYO AnarpaMmmy
cocTosiHMSA 6eToHa.

6.1.27 BansHne nonepeMeHHoro 3aMopaxxnuBaHns n oTTanBaHus, a Tak>Xe oTpuuaTesibHbIX TeMnepaTyp Ha AedopMaLMOHHbIe
XapakKTepucTukn 6eToHa y4ynTbiBaloT KO3hdULNEHTOM ycaoBuin paboThl . NS HaA3eMHbIX KOHCTPYKLUWIA, NoABepraeMbiX aTMOCHEepHbIM
BO3AENCTBUAM OKPYXaloLen cpebl Mpy pacyeTHON TemrnepaType Hapy>XHOro Bo3ayxa B X0JI0AHbIN nepuod MuHyc 40°C v Bbille,
NPUHUMAIOT KO3 PULMEHT - . B oCTaslbHbIX C/ly4asx 3Ha4eHns KoapprumeHTa NpUMHUMAOT B 3aBUCUMOCTU OT Ha3HavYeHuUs
KOHCTPYKLIMI 1 YCIOBUI OKPY>KatoLLLen cpefbl.

6.1.28 3Ha4yeHMa NPOYHOCTHbIX XapakTepuCcTMK 6eToHa Npy NJIOCKOM (ABYXOCHOM) UM 06bEMHOM (TPEXOCHOM) HamnpPs>XeHHOM
COCTOSIHMM ClleflyeT onpefesnaTb C y4eTOM BuAa U Klacca 6eToHa 13 KpUTepus, BbipaxkaloLero CBA3b Mexay npeaesbHbIMu
3HaYEHUSAMN HaMpPsS>KeHUN, AENCTBYIOWNX B ABYX WM TPEX B3aUMHO NeprneHanKyISpHbIX HanpasieHusX.

Oedopmauunn 6eToHa cnepyet onpenendTb C yH4eTOM NJIOCKOro nnn obbemMHoro Hanpsa>XeHHbIX COCTOAHUN.

6.1.29 XapaKTepucTuku 6eToHa-MaTpuLlbl B AUCMEPCHO apMUPOBaHHbLIX KOHCTPYKLMSAX ClefyeT NPUHMMaTh Kak Ans 6eTOHHbIX 1
»Kene306eTOHHbIX KOHCTPYKLMIA.

XapakTepucTuku ¢pmbpobeToHa B (pMBP0o6ETOHHBIX KOHCTPYKLMAX ClleayeT yCTaHaBAMBaTh B 3aBUCUMOCTU OT XapakTepuctuk 6eToHa,
OTHOCUTESNILHOIO COAepPXXaHus, (hOPMbl, Pa3MepoB 1 pacrnonoxeHns ¢ubp B 6eToHe, ee cuenieHus ¢ 6eTOHOM 1 (U3UKO-MeXaHUYeCcKnx
CBOWCTB, @ TakXXe B 3aBUCYMOCTY OT pa3MepoB 3/IeMeHTa UM KOHCTPYKLUU.

6.2 ApmaTypa

6.2.1 Mpwv NnpoeKkTupoBaHUN Kene306eTOoHHbIX 30aHNIA 1 COOpy}KeHI/IIZ B COOTBETCTBUA C TpeﬁOBaHI/IﬂMVI, npenobAaBagaeMbiMn K 6eTOHHbIM
N xene3obeToHHbLIM KOHCTPYKUNAM, OOJIXKHbI 6bITb YyCTaHOBJ/1E€HbI BUA apMaTypbl, €e HOpMUpyeMble N KOHTPOJIMPYEMbIE NMOKa3aTenn
Ka4decTBa.

6.2.2 [1ns apMrUpoBaHUs xenie306eTOHHbIX KOHCTPYKLUNIA CreflyeT NpUMeHsTb 0TBeYatoLLlyto Tpe6oBaHUSAM COOTBETCTBYOLLMX
CTaHOApPTOB WM YTBEPXXAEHHbIX B YCTAHOB/IEHHOM MOPsiiKe TEXHUYECKUX YCI0BMI apMaTypy Clefyolmnx BUAOB:

ropsvyeKkaTaHylo r1agKyto u nepnoamnyeckoro npoduas ¢ NOCTOSHHON U NepeMeHHON BbICOTOM BbICTYMNOB (KOJIbLIEBOM 1 CEPrOBUAHbIN
npodub COOTBETCTBEHHO) AnamMeTpoM 6-50 MMm;

TepMoOMexaHUYeCcKy YNPoYHEHHY0 NeproanYeckoro npoduns anameTpom 6-50 mMwm;
X0N0AHOAE(OPMUPOBAHHYIO NMEPUOANYECKOro NPonas AmaMeTpom 3-16 Mm;
apMaTypHble KaHaTbl AMaMeTpoM 6-18 MM.

6.2.3 OCHOBHbIM NOKa3aTesieM Ka4yecTBa apMaTypbl, yCTaHaBJInBaeMbIM MNPU NMPOEKTUPOBaHUN, ABNAETCA KNaCcC apMaTypbl No
MPO4YHOCTUN Ha pacTaXxeHune, o603HavYaeMmsblin:

A - ons ropsiyekaTaHom n TepMOMexaHUYeCKu YyNpoYHEHHOW apMaTypbl;
B, - ons xononHoAeopMUPOBAHHON apMaTypbl;

K - ona apMaTypHbIX KaHaToB.

ApMaTypHble KaHaTbl NOAPa3AeNaTCa Ha:

K7, n3rotosJieHHbIE N3 KPYTJIOM FNafKon NMpoBOJIOKHY;

K7T, n3rotosneHHble U3 NPOBOJIOKN Mepnoanyeckoro npopuns;

K70, nnactuyeckn obxxaTble, N3roTOBIEHHbIE U3 ITaiKOW MPOBOJIOKMW.



Knaccbl apMaTypbl N0 MPOYHOCTM Ha pacTsXXeHUe OTBeYaloT rapaHTUPOBaHHOMY 3HaYeHUIo Npejena TeKky4yecTu, PUsn4eckoro nim
YCNOBHOrO (PaBHOIM0 3HAYeHUI0 HaNPS>XEHNN, COOTBETCTBYIOLLNX OCTaTOYHOMY OTHOCUTENIbHOMY yannHeHunto 0,1% nnun 0,2%), ¢
obecneyeHHOCTbLIO He MeHee 0,95, onpefensieMoMy MO COOTBETCTBYIOLLUM CTaHAapPTaM.

Kpome Toro, B HeobxoanMbIX CNnydadax K apMmaType npeabaBidaloT Tpe6OBaHI/IF| Mo AONONMHUTENIbHbIM NOKa3aTeNdaM Ka4deCTBa:
CBapnBaeMoOCTb, MNaCTUYHOCTb, XJ1af,0CTONKOCTb, KOPPO3NOHHYIO CTOWKOCTb, XapakKTepucTumkun cuenneHmsa c 6eToHOM 1 ap.

6.2.4 Onsa xene306eTOHHbIX KOHCTPYKLUMI 6e3 NnpeaBapuTelbHOrO HanpsXXeHa apMaTypbl B Ka4eCcTBe yCTaHaBIMBaEMOWN No pacyHeTy
apMaTypbl cfiegyeT NpenmMyLLecTBEHHO NPUMEHSATL apMaTypy nepuoaunyeckoro npoduns knaccos A400, A500 n A600, a Takxe
apmaTypy knacco B500 1 Bp500 B cBapHbIx ceTkax 1 kapkacax. lNpu o6ocHOBaHMM 3KOHOMUYECKON Lienecoobpa3HOCTM AonycKaeTcs
npUMeHATb apMaTypy 6onee BbICOKUX KNacCOoB.

[na nonepeyHoro N KOCBEHHOr0 apMMpPOBaHUS clegyeT NpPenMyLLLecTBEHHO NPUMEHSTbL raAKyto apMaTypy Knacca A240 13 ctanm
Mapok Ct3cn u CT3nc (C KaTeropmsaMm HopMMpyeMbix NokasaTesnen He Huxke 2 no NOCT 535), a Takxe apMaTypy Nepnogmu4eckoro
npogunsa knaccos A400, A500, B500 1 Bp500.

Ons npenBapuTeNbHO HanNpsXXeHHbIX XKes1e306eTOHHbBIX KOHCTPYKLUMIA cnefyeT npeaycMaTpmuBaTh:

B Ka4yecTBe HanpsraemMom apmaTypbl:

ropsiyeKkaTaHylo 1 TepMOMexaHNYeCKM YNPOYHEHHY0 nepuoanyeckoro npocuna knaccos A600, A800 n A1000;
X010 AHOAE(OPMUPOBAHHYIO NEPMOANYECKOrO NPOdMIS KIaccos OT A0 - ;

KaHaTHylo 7-nposonoyHyto (K7) knaccos K1400, K1500, K1600, K1700;

B KayecTBe HeHanpsaraemMom apMaTypbl:

ropsvyekaTaHylo rnagkyto knacca A240;

ropsiyekaTaHyto, TEpMOMEXaHNYECKU YNPOYHEHHYIO 1 X0N04HOAE(POPMUPOBAHHYIO NEepUoan4eckoro npoguns knaccos A400, A500,
A600, B500 1 Bp500.

6.2.5 Mpu BoiBoOpe BMAa 1 MapoK CTanu Ans apMaTypbl, yCTaHaBAMBAaEMOM Mo pacyeTy, a Tak)Ke NPOKaTHbIX cTanel Ans 3aknagHbIX
fAeTanei cnefyeT y4uTbiBaTh TeMnepaTypHble YC/I0BUS SKCNyaTal M KOHCTPYKLUUIA U XapaKTep UX HarpyXeHus.

B KOHCTpYKUMSAX, 3KCMNyaTUPyEMbIX NPU CTaTUYECKOM (1 KBa3MCTaTUYECKOM) Harpy3Ke B oTarJimBaeMblX 34aHUAX, @ TakXe Ha
OTKPbITOM BO3A4YyXe 1N B HEOTAM/JMBaeMblX 34aHUAX NMPU pacyeTHoW TemnepaType MUHyC 40°C 1 Bbille MOXKeT OblTb NPUMEHeHa
apMaTypa BCex BbllLleyKa3aHHbIX K/1laCcCoB, 3a UCKJloYeHneM apMaTypbl knacca A400 13 ctanm mapku 35IC, knacca A240 3 cTtanm
MapKku CT3KnN, NpMMeHseMbIX Npu pac4yeTHon TemnepaTtype MuHyc 30°C 1 Bbilwe.

Mpwn pac4yeTHOM TeMnepaType HUxXe MUHyc 55°C pekomeHayeTCs NCnonb3oBaTb apMaTypy kiacca Ac500C no [1] v A600 13 cTanm
Mapku 20M2CPBA.

Mpu Apyrnx ycnoBmax skcrslyataumm Kaacc apmMmaTypbl U MapKy CTasan MPUHMMaoT Mo cneunasibHbIM YKa3aHUAaM.

Mpn NPOeKTUPOBaHUN 30HbI Nepefayy NpeaBapuUTEsIbHOrO HanpsXXeHns, aHKepPOBKU apMaTypbl B 6eToHe 1 coeAuHEeHUn apMaTypbl
BHaxnecTKy (6e3 cBapku) crefyeT y4ynTbiBaTb XapakKTep noBepxHocTu apMmaTypbl (TOCT P 52544, [3]).

Mpu NPOEKTNPOBaHUN CBapHbIX COeAMHEHWI apMaTypbl ClefyeT y4YnTbiBaTb cnocob n3rotosneHns apmatypsbl (FTOCT 14098, [2]).

6.2.6 [ns MOHTaXHbIX (MOABEMHbIX) NMETeb 3/1eMEHTOB COOPHbIX XKene306eTOHHbIX U 6ETOHHbIX KOHCTPYKLU WA cnefyeT NpMMeHsTb
ropsiyeKkaTaHylo apMaTypHyto cTanb Knacca A240 mapok Ct3cn n CT3nc (C KaTeropuaMm HOpMUpPyeMbIX NoKasaTesien He HxXe 2 1o
FOCT 535).

B c/lyvae ecnu MOHTa)K KOHCTPYKLIMIA BO3MOXKEH MPU pacyeTHON 3UMHel TeMnepaType Huxe MUHYC 40°C, ANs MOHTaXKHbIX NeTesnb He
LOMNyCKaeTCcs NPUMEeHsTb cTanb Mapku CT3nc.

6.2.7 OCHOBHOW NPOYHOCTHON XapaKTepPUCTMKON apMaTypbl ABASETCS HOPMaTUBHOE 3HAaYeHne CONPOTUBIIEHUS PACTXKEHUIO |
NnprvHMMaeMoe B 3aBUCMMOCTM OT KJlacca apMaTypsl no Tabavue 6.13.

6.2.8 PacyeTHble 3HaYeHWs CONPOTUBIIEHUS apMaTypbl PACTSXKEHMWIO ONpeaensioT rno gopmyne
, (6.10)

roe - Ko3PUUNEHT HaZleXHOCTY Mo apMaType, NPMHUMaeMbI paBHbIM 1,15 Ana npefenbHblX COCTOSHMI NepBor rpynnbl 1 1,0 - ans
npeaesibHbIX COCTOSAHUIA BTOPOW rPyMnbl.

PacuyeTHble 3Ha4YeHNs CONPOTUBEHUS apMaTypbl PAcTsXKEHUI0 NpuBeAeHbl (C OKpyrieHueM) 4ns npefesnbHblX COCTOSHUA NepBo
rpynnbl B Tabnuue 6.14, BTopoi rpynnel - B Tabnuue 6.13. Mpu 3TOM 3HaYeHWs . ANs NpefesibHbiX COCTOSAHWUIA NepBoi rpynnbl MPUHATHI
paBHbLIMU HAUMEHbLLM KOHTPOJIMPYEMbIM 3Ha4YeHKSIM MO COOTBETCTBYIOLLUM CTaHAAPTaM.

Tabnnua 6.13



Knacc |HomuHanbHbIl AnameTp| HopMaTMBHbIE 3HAYEHUS COMPOTUBAEHMNS PACTAXKEHUIO U pacyeTHble 3HAaYeHUs COMPOTUBIEHMS
apMaTypbl apMaTypbl, MM pacTsXXeHNo A5 NpefesibHbIX COCTOSIHUIA BTOpOW rpynnsl ., MlMa

A240 6-40 240
A400 6-40 400
A500 10-40 500
A600 10-40 600
A800 10-32 800
A1000 10-32 1000
B500 3-16 500
3-5 500
8 1200
7 1300
4,5, 6 1400
3 1500
3-5 1600
K1400 15 1400
K1500 6-18 1500
K1600 6;9;11;12; 15 1600
K1700 6-9 1700

3HavyeHuns pacyeT

HOIro CONpPOTUBEHUA apMaTypPbl CKaTUO NMPUHUMAOT PaBHbIMW paCHeTHbIM 3Ha4YeHNAM CONPOTUBIEHNA apMaTypPbl

pacTaXeHuIo ., HO He Bosiee 3HaYeHMI, oTBeYaLWmX AedopMaLmaM ykopodeHa 6eToHa, OKpy KatoLwero cxaTylo apMaTypy: npu
KpaTKOBPEMEHHOM LeiCTBUN Harpy3ku - He 6onee 400 MMMa, Npy AAUTENILHOM AENCTBMM Harpyskmu - He 6onee 500 MMMa.

Ons apmaTypbl knaccoB B500 1 A600 rpaHuyHble 3Ha4YeHKs CONPOTUBIEHUS CKATUIO NMPUHUMAIOTCS C MOHUKAIOLWUM KO3(DPULMEHTOM

ycnosui paboTbl.

PacyeTHble 3Ha4YeHUs npuBeeHsbl B Tabnuue 6.14.

Tabnvua 6.14

Knacc apMaTypbi3Ha‘-IEHI/lﬂ pacyeTHOro ConpoTuBIeHNs apMaTypbl 418 NpefesbHblIX COCTOSHUA NepBon rpynnel, MlMa
PacTsaXeHUIO CKaTuio
A240 210 210
A400 350 350
A500 435 435(400)
A600 520 470(400)
A800 695 500(400)
A1000 870 500(400)
B500 435 415(380)
415 390(360)
1050 500(400)
1130 500(400)
1215 500(400)
1300 500(400)
1390 500(400)
K1400 1215 500(400)
K1500 1300 500(400)
K1600 1390 500(400)
K1700 1475 500(400)
MpnumevaHue - 3Ha4eHNa B CKOBKax MCNO/b3YIOT TOJILKO NPY pacyeTe Ha KpaTKOBPEeMeHHoe [eNCcTBME HarpysKu.

6.2.9 B He06X0AUMbIX CJlyHasx pacyeTHble 3Ha4YeHUs MPOYHOCTHbLIX XapaKTepUCTUK apMaTypbl YMHOXXAIOT Ha KO3 HULIMEHTbI YCI10BMIA
paboThbl , yunuThIBatoLMe 0COBEHHOCTM PaboTbl apMaTypbl B KOHCTPYKLUN.

PacyeTHble 3HaYeHNs ons apmaTypbl knaccos A240...A500, B500 npuseneHsl B Tabnuue 6.15.

Ona nonepe4vyHon

apMaTypbl BCEX KJ1AaCCOB pacyeTHble 3HaYeHUs CONPOTUBEHUS clieayeT NpuHUMaThL He 6onee 300 MMa.

Tabnnuya 6.15

Knacc PacuyeTHble 3Ha4YeHNs CONPOTUBEHUS NOMEPeYHOoN apMaTypbl (XOMYTOB 1 OTOrHYTbIX CTEP>XKHEN) pacTsKeHuo A
apMmaTypbl npenesibHbIX COCTOSAHWUIA NepBoi rpynnsl, MMa

A240 170

A400 280

A500 300

B500 300

6.2.10 OCHOBHbIMY fehOPMaLMOHHBIMY XapaKTepUCcTUKaMmn apMaTypbl ABASIOTCS 3HAYEHMWS:

OTHOCUTENBbHbIX ﬂ,echpMaLl,I/IVI YONVNHEHNA apMaTypbl NMPpU OO0CTUXEHUN HanpaXXeHNAMN pacH4eTHOro ConpoTuBneHns - ;

MoZAyNs ynpyrocTu apMaTypsbi .

6.2.11 3Ha4veHun

AN apMaTypsbl C

AN apMaTypsbl C

OTHOCUTESbHbLIX AedopMaLMii apMaTypbl MPUHAMAIOT PaBHbLIMU:
pU3nYeCcKMM NpenesioM TekyyecTu

; (6.11)
YCJIOBHbIM MpefesioM TeKy4YecTu

. (6.12)




6.2.12 3HavyeHna MoayNs yrnpyrocTun apMaTypbl MPUHUMAIOT OANHAKOBbLIMU MPU PACTXKEHUN U COKATUN N PaBHbIMU:
MMa - ons apMaTypHbIX KaHaToB (K);
MMa - ons octanbHom apmaTypsl (A n B).

6.2.13 [lnarpaMMbl COCTOSIHUS (LedopMUPOBaHUS) apMaTypbl UCNO/L3YIOT MPU pacyeTe XxeNie306eTOHHbIX 3/1eMEeHTOB Mo HeIMHENHOW
nechopMaLnoHHON Moaenu.

Mpu pacyeTe xene306eTOHHbIX 3/1IeMEHTOB MO HENNHENHON AedopMaLMOHHON MOAENN B Ka4eCTBe pacyeTHOW AnarpaMMbl COCTOAHNUSA
(nedopmunposaHns) apMaTypbl, yCTaHaBAUBaIOLLEN CBA3b MeXAY HaNPsSXXeHUAMN 1 OTHOCUTESIbHbIMU AedopMaunamm - apMaTypsl,
NPUHUMAIOT YNPOLLEHHbIE AnarpamMmmbl No TUNY Anarpamm MNpaHaTna Aas apMaTypbl C GU3NYECKUM NpefesioM TEKYYeCTU KJ1laccoB
A240-A500, B500 aByxauHenHyo guarpaMmmy (pUCyHOK 6.2, a), a AJ15 apMaTypbl C YCJIOBHbIM NpeaesioM TeKkyyecTu knaccos A600-
A1000, , K1400, K1500 n K1600 - TpexinHelHyto (pncyHok 6.2, 6), 6e3 y4yeTa ynpo4yHeHMs 3a NiowafKon TeKy4YecTu.

OvarpamMmbl COCTOAHNA apMaTypbl MPU PacTAXKEHUN N CKATUN NMPUHUMAOT 0ANHAKOBbLIMU, C Y4ETOM HOPMUPYEMbIX PaCHETHbIX
COI'IpOTI/IBJ'IeHI/II7I apMaTypbl PaCTAXEHUIO N CKaTulto.

JonyckaeTcs B KayecTBe pacyeTHbIX AMarpaMm COCTOSIHMS apMaTypbl UCNO/1b30BaTh KPUBOJIMHEWHbIE PacHeTHbIe Auarpammbl,
annpokcuMupytome akTuieckne gmarpammsl 4edopMrpoBaHns apMaTypsbl.

6.2.14 Hanpsh>xeHUs B apMaType COrjacHo ABYX/IMHENHON AnarpamMmme COCTOSIHUSE apMaTypbl ONpeaensaioT B 3aBUCMMOCTY OT
OTHOCUTENbHBIX AedopMaLmil - no opMyiam:

npwm
; (6.13)
npwm
. (6.14)
3HaYeHns , - U NPUHUMAIOT coraacHo 6.2.11, 6.2.12 1 6.2.8. 3Ha4yeHns OTHOCUMTENIbHON AedopMaunn - MpUHMMaloT pasHbiMu 0,025.

JonyckaeTcs Npu cOOTBETCTBYOWEM 060CHOBaHMMN NPUHUMaTbL BEMYMHY OTHOCMTENIbHON AedopMaLmm MeHee nnu 6osee 3HauYeHuUs
0,025 B 3aBMCUMOCTU OT MapKmu CTasiv, TUNa apMUPOBaHUS, KPUTEPUS HALEKHOCTU KOHCTPYKLIMM U APYrMX (PaKTOPOB.
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@ — ARYXUHEHRAS AMarpaMMa; § — TpexInHeiinas auarpavMva
Pucynor 6.2 — AnarpaMmmsl COCTOAHUS PACTAHYTON apMAaTyphbl

6.2.15 Hanpsh>xeHUs B apMaType COrjiacHO TpexJIMHeHOW inarpaMMme COCTOSHUS apMaTypbl onpeaensioT B 3aBMCUMOCTY OT
OTHOCUTENbHBIX AedopMaLmnil - No hopMynam:

npu
; (6.15)

npu



. (6.16)
3HayYeHus , - 1 NPUHUMAIOT cornacHo 6.2.11, 6.2.12 n 6.2.8.
3HaYeHNs Hanps>KEHNN NPUHUMAIOT PaBHLIMU -, @ HaNPsXXeHUN - paBHO

3Ha4YeHUs OTHOCUTENbHbLIX AedopMaLunii NPUHUMAIOT PaBHbIMA -, a AedopMaLnii - paBHbiMK 0,015.

7 beTOHHble KOHCTPYKLMUN

KOHCTpYKUUM paccMaTpuUBaoT Kak 6eToHHbIe, ecnn nx MPO4YHOCTb obecneyeHa 0lHUM TONIbKO 6ETOHOM.
BeToHHbIe 3/1IeMeHTbl NPUMEHSAIOT:
a) npenMyuleCTBeHHO Ha CXaTune npun pacnosioXxXeHnun I'IpOﬂ,OJ'IbHOVI CKUMatoLwen cusbl B npenenax nonepevyHoro ce4eHMsA anemMeHTa;

6) B oTAeNbHbIX Cnydasax B KOHCTPYKUUAX, pa60Ta|ou_w|x Ha CKaTune npun pacnosoxeHmn I'IpOD,OJ'IbHOVI CKMMatoLen cuibl 3a npegenamun
nonepe4vyHoro ce4eHnAa saneMeHTa, a Takxxe B n3rnbaembix KOHCTPYKUUNAX, KOrda UX pa3pylleHne He npeactasndeT HEI'IOCpeD,CTBeHHOVI
OMacHOCTU A5 XXU3HW Nogen n COXPaHHOCTKU OﬁOpy,D,OBaHI/IH.

KOHCTpYyKUUN C apMaTyp0|7|, nnowanb ceveHMs KOTOpOVI MeHblle MNHUMaJIbHO ﬂ,OI'IyCTVIMOI7I MO KOHCTPYKTUBHbIM TpeﬁOBaHI/IFlM 10.3,
paccMaTpUBaloT Kak 6eTOHHbIe.

7.1 PacyeT BETOHHbIX 3/1IEMEHTOB MO NPOYHOCTU

7.1.1 BeTOHHble 3/1IeMeHTbl PaCcCYUTLIBAIOT MO MPOYHOCTU Ha nencrtene NpoAo/IbHbIX CXXUMaLWNX Cui, n3rnbarLmnx MOMEHTOB 1
nonepeYHbIX CU, a TakXXe Ha MeCTHOe CXKaTune.

7.1.2 PacyeT no MPO4YHOCTHN 6ETOHHbIX 3/1IeMEHTOB npu nencTeunmn I'IpOﬂ,OJ'IbHOI7I CKMMatoLwwen cubl (BHeLI,EHTpEHHoe oKaTtme) n
n3rnbaroLLiero MOMeHTa cnepyeTt nponssoanTb AnA ceyeHun, HOPMaJibHbIX K X I'IpO,D.O}'IbHOI?I ocu.

PacyeT 6€TOHHbIX 3/1eMEHTOB NPOM3BOAAT Ha OCHOBE HeJIMHeNnHOW aedopMaLMoHHOM Modenn cornacHo 8.1.20 - 8.1.30, npuHuMas B
pacyYeTHbIX 3aBUCMMOCTAX MJowab apMaTypbl paBHOM Hy 0. [lonyckaeTcsa pacyeT H€TOHHbIX 2/1eMEHTOB MPSAMOYIO/bHOM0 U
TaBPOBOIro CEYeHU Npu AeNCTBUN YCUSINA B MAOCKOCTN CUMMETPUN HOPMaJibHOr0 Ce4eHUs MPON3BOAUTL MO NpeaesibHbIM YCUINAM
cornacHo 7.1.7 - 7.1.12.

7.1.3 BeTOHHbIe 3/1eMEeHTbI B 3aBUCUMOCTN OT yC}'IOBI/II7I nx pa6OTbI n TpeﬁOBaHI/IVI, npenbvAaBageMbIX K HUM, paCCHUTLIBAOT Mo
npenenbHbIM YyCUNNAM 6e3 ydyeTa nnm C y4eTom conpoTmeeHnA 6eToHa paCTﬂHyTOI7I 30Hbl.

Be3 yyeTa conpoTmBneHns 6eToHa pacTAHYTOW 30HbI (PUCYHOK 7.1) NPOM3BOAAT pacyeT BHELLEHTPEHHO CXKaTbIX 3/1IEMEHTOB Npu
pacrosioXXeHun NpPoAoSIbHOM CXUMaLLENn CUbl B Npeaenax nonepeyHoro ce4eHns sasieMeHTa, NpUHUMas, 4To AOCTUXKEHne
npeaenbHOro COCTOAHUA XapakTepnu3yeTca paspyLlleHneM cxxaToro 6etoHa. ConpoTuBneHne 6eToHa CKaTuio Npu pacyeTe Mo
npenenbHbIM YCUANAM YCSIOBHO MPEeACTaBASAOT HaMNpsH>KeHUsaMn, paBHbIMU , paBHOMEPHO pacnpefesieHHbIMU MO YacTu CXaTon 30HbI
(ycnoBHOWM CXKaTOM 30HbI) C LLEHTPOM TSXKECTU, COBNaAaloLWMM C TOYKON NPUNOXKEHNA NPoAoSibHOM cubl (7.1.9).

C y4eTOM conpoTusieHns 6eToHa pacTAHYTOM 30HbI (PUCYHOK 7.2) NPOM3BOAAT pacyeT 31IeMeHTOoB, paboTaloLwmx Ha ckaTue nNpu
pPacnoJsIoXKeHNN NPOAOSIbHON CXKUMAIOLLEN CUJbl 33 NpefenaMu NoMnepeYyHoro cev4eHmnsa anemMeHTa, nuarnbaemMbix 31EMEHTOB, a TakxXe
3/1IEMEHTOB, B KOTOPbIX He AOMYCKalOT TPELLMHbI N0 YCJ0BUAM 3KCrlyaTauum KOHCTPYKUMA. MNpy 3TOM Npu pacyeTe no npenesibHbiM
YCWUJIMAM NPUHMMAIOT, Y4TO NpefesibHoe COCTOSIHNE XapakTepusyeTcs AOCTMIXKEHNEM NpefefibHbIX YCUANN B 6eToHe pacTAHYTON 30HHI,
onpeaenseMbix B NpeanonoxeHnmn ynpyron pabotsl 6eToHa (7.1.9, 7.1.10, 7.1.12).
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Pucynox 7.1 — Cxema ycninii ¥ 3ni0pa HanpsiskeHHH B ce4eHHH, HOPMAJIbHOM K NPOJOIbHOM
OCH BHEHEHTPEHHO CIKATOr0 ETOHHOrO 31eMeHTa, PACCHUTLIBAEMOrO TI0 NPOYHOCTH 063 yueTa
CONPOTHBJIEHUR OETOHA PACTAHYTOMH 30HBI



Ry

Pucynoi 7.2 ~ Cxema ycuaunii 4 3mopa Hanpsokenuil B ceuenny, HOPMANLHOM K TPOAOTbHON
ocy u3rubaemMoro (BHEUEHTPEHHO CKATOro) GETOHHOrO DJIEMEHTA, PACCUNTHLIBACMONO NO
NPOYHOCTH € YUETOM CONPOTHBJIEHUN GETOHA PACTSIHYTOMH 30HbI

7.1.4 Pac4eT Mo nNpo4YHOCTN 6ETOHHbIX 3/1IeMEHTOB npu nencTeunmn rnonepeYHbIX Cna NponsBoaAT U3 ycsoBmA, No KOTOPOMY CyMMa
COOTHOLUEHUN F1aBHOIro pacTarmeatoLlero Hanpsa>xxeHna K pac4eTHoOMY COnpoTuUBIEHUIO 6eToHa 0CeBOMY pPaCTAXEHUIO N rNaBHOIo
COKMMaLuwero Hanpa>xeHnda K pac4eTHOMY ConpoTuBeHUIO beToHa 0CeBOMY CXKaTWIO - HE A0JIXKHa NpeBbilaTb 1,0.

7.1.5 Pac4eT no Npo4HOCTM BETOHHbIX 3/1IEMEHTOB Ha AENCTBME MECTHON Harpysku (MecTHoe ckaTune) Npou3BoasAT COrlacHo
yKa3aHuam 8.1.43 - 8.1.45.

7.1.6 B 6eTOHHbIX 3/1eMeHTax B C/ly4asx, ykasaHHbix B 10.3.7, HeobxoAMMO npeflycMaTpUBaTbh KOHCTPYKTUBHYIO apMaTypy.

PacyeT BHELUEHTPEHHO CXKaTbIX 6EeTOHHbIX 3/1EMEHTOB MO
npeneyjibHbiM YCUJTINAM

7.1.7 Mpw pac4eTe No NPOYHOCTN BHELEHTPEHHO CXKaTbIX 6ETOHHbIX 3/1IEMEHTOB Ha AENCTBUE CXKMMalOLLEN I'IpOﬂ,OJ'IbHOIZ Cunbl cnepyeTt
Yy4nTbiBaTb CJ'Iy‘-IaI7IHbII7I SKCUEHTpUuCnTeT , I'IpI/IHI/IMaeMbII7I He MeHee!:

1/600 oAnNHBbI 2N1eMeHTa UM PacCTOAHUSA MEeXAY ero Ce4eHUsMN, 3aKpensieHHbIMU OT CMeLLeHNs;
1/30 BbICOTbI CEYEHUS;
10 Mm.

[Ona anemMeHTOB CTaTUYeCKN HeonpeaesnMblX KOHCprKLI,I/II7I 3Ha4YeHune 3KCUEeEHTPUCUTETa I'IpO,EI,OJ'IbHOI7I CUbl OTHOCUTEJIbHO LLEHTPa
TAXKECTU NnpunBeneHHOro ce4eHna NpUHMMakT paBHbIM 3Ha4Ye€HUIO SKCUEHTPUCUTETa, NOJIYHEeHHOro n3 CtaTn4eCckoro pac4eTa, HO He
MeHee

Ona anemMeHTOB CTaTUYeCKN onpeaesinMblX KOHCprKLI,I/II7I SKCUEHTPUCUTET NPUHNMAKOT paBHbIM CyMMe 3KCUEHTPUCUTETOB - U3
CTaTU4eCKOoro pac4yeTa KOHCprKLI,VII7I n CJ'Iy'-IaI7IHOFO.

7.1.8 Mpwu rmbkoCcTn 371€eMeHTOB HE0OXO0AMMO YHNTbIBaTh BANSHNE Ha MX HECYLLYI CNOCOBHOCTbL NPOrnboB NyTemM yMHOXXEHNS 3Ha4YeHn
Ha Ko3(hpuumeHT , onpegensemsln cornacHo 7.1.11.

7.1.9 Pacuet BHELEHTPEHHO CXXaTbIX 6ETOHHbIX 3/1IeMEHTOB npun pacnosioXXxeHnn I'IpO,EI,OJ'IbHOI?I CKMMaloLLen cuibl B npenenax
nonepe4vyHoro ce4eHnAa sanemMeHTa npon3soaAaT U3 ycaosua

. (7.1)
roeN - D,EI7ICTByIOLLJ,aFI nponosibHaa cuna;

- naowanb CkaTol 30Hbl 6eToHa, onpeaenseMasn u3 yCJIoBUSA, YTO ee LeHTP TS)KeCTW coBNafaeT C TOYKON NMPUIoXKeHUs NpoaosbHON
cunbl N (¢ yyeTom nporuba).

N5 3n1eMeHToB NPsSIMOYroJIbHOrO CeYeHns
. (7.2)

[JonyckaeTcs pacyeT BHELLeHTPEHHO CKXaTbIX 3JIEMEHTOB NPAMOYr0J/IbHOIO Ce4YEHNA NPU SKCUEHTPUCUTETE I'IpOﬂ,OJ'IbHOVI CuUnbl N
npon3soaAnNTb U3 yC/10BUA

. (7.3)
roe A - naowanb NONepeyHoro Ce4eHns 31eMeHTa;

- KO3(h(PULMEHT, NPUHUMAEMbIV NPY ASIMTENbHOM AeNCTBMM Harpy3ku no Tabnvue 7.1 B 3aBUCUMOCTU OT rMBKOCTU - 31IeMeHTa, npu
KpaTKOBPEMEHHOM AEeNCTBUM Harpy3kun 3HavyeHus onpeaensioT rno JIMHEeNHOMY 3aKOHY, NPUHUMas - Npu U - Npw ;

- pacHeTHada OJ/IMHa 3/1IEMEHTa, onpenendemMasn Kak onsa »»ene3obeToHHbIX 3/IEMEHTOB.

Tabnnua 7.1

6 |10(15|20
0,92/0,9/0,8/0,6

BHeuLeHTpeHHO CKaTble 6ETOHHbIe 3N1EMEHTHI, B KOTOPLIX NoAB/IeHNE TPpeLWWNH He A0MNYyCKaeTCAa Nno yCca1oBMAM 3KCrnslyaTauun,
He3aBMCMMO OT pacyeTa U3 ycnoBsus (7.1) posmxHbI 6bITH npoBepeHbl C y4eTOM CconpoTmBaeHnAa 6eToHa paCTﬂHyTOI7I 30HbI N3 yCnoBuA

. (7.4)



[na aneMeHTOB NPAMOYroJIbHOro ceveHuns ycnosue (7.4) umeeT BUA
. (7.5)
B dopmynax (7.4) u (7.5):
A - nnowanb NonepeyHoro ceyeHns 6€TOHHOro 3J1eMeHTa;
| - MOMEHT nHepunn ceveHns 6eTOHHOro 31IeMeHTa OTHOCUTESIbHO ero LIeHTpa TAXeCTu;
- paccTosiHMe OT LileHTpa TAXXEeCTU ceveHnsa anemMeHTa A0 Hanbonee pacTAHYTOr0 BOJIOKHA;
- KO3(hpULMEHT, onpenensembli COrnacHo ykasaHuam 7.1.11.

7.1.10 PacyeT BHELLEHTPEHHO CXXaTblX 6€TOHHbIX 3JIEMEHTOB NPU PacrnosIoXKeHUN NPOAOJLHON CKUMAIOLLEN CUibl 3@ npeaenamm
NOMepeyHoOro ce4eHns 3fieMeHTa Npon3soaaT ns ycnosnn (7.4) n (7.5).

7.1.11 3Ha4eHue KoappurUmneHTa , y4UTbIBaloLLEro BANSHME nporunba Ha 3Ha4YeHne SKCLLeHTpUCMTEeTa NPOAOJIbHON CUAIbl -, ONpenensatoT
rno popmye

. (7.6)
rhe - ycqIoBHasi KpMTUYecKas cuia, onpenesisemas no gopmyse
(7.7)

raoe D - )KeCcTKOCTb 3/1IeMeHTa B NpefesibHOM Mo NPOYHOCTM CTaAuun, onpeaenseMasn Kak Ana xene3obeToHHbIX 3/1eMeHTOB, Ho 6e3 yyeTa
apMaTypsl, cornacHo 8.1.15.

PacyeT nsrnbaembix 6€TOHHbIX 3/IEMEHTOB MO NpeaAesibHbIM
YCUINSM

7.1.12 PacueT nsrubaemoix 6€TOHHbLIX 3/IeMEeHTOB c/iefyeT NPON3BOAUTL U3 YCII0BUS

, (7.8)
roe M - nsrubaomii MOMEHT OT BHELUHEN Harpy3Ku;
- NpefiefbHbl N3rnbatoLmii MOMEHT, KOTOPbIA MOXET 6biTb BOCMIPUHAT CEYEeHNEeM 3/1eMeHTa.
3HayeHue onpeaensoT no hopmyne

. (7.9)
roe W - MOMEHT COMPOTUBIEHUS CeYEHUS 3NeMeHTa ANs KpalHero pacTsiHyTOro BOJIOKHaA.
[nsi 31eMeHTOoB NPSIMOYroJIbHOrO Ce4YeHUs

. (7.10)

8 XKene3o06eToHHbIE KOHCTPYKL UM 6e3 npeaBapuTesibHOro
HaNpPs>XXeHUs apMaTypbl

8.1 PacyeT 3nemMeHTOB Xese306eTOHHbIX KOHCTPYKLMI NO
npenesibHbIM COCTOSAHUAM MePBON rpynnbl

Pac4yeT )xene30beTOHHbIX 3JIEMEHTOB MO MPOYHOCTU

XKene3obeTOHHbIE 3IEMEHTHI pacCcHNTbIBAOT MO MNPOYHOCTU Ha nencteue nsrmnbatoLmx MOMEHTOB, npoaoJibHbIX CKN, NoNepeYvHbIX CUn,
KPYTALWNX MOMEHTOB N Ha MeCTHOe nencrene Harpysku (MecTHOe cxaTue, I'IpOﬂ,aBJ'II/IBaHI/Ie).

Pac4eT no MPOYHOCTH xene3obeToHHbIX 3/1eEMEHTOB Ha AencTBue
n3rnbatoLmx MOMEHTOB U MPOoOOJIbHbIX CUJI

ObLwume nono>xeHud

8.1.1 PacyeT no MPO4YHOCTHN »xene3obeToHHbIX 3/IeMEHTOB npun nencTsum nsrnbarLwmx MOMEHTOB 1 npoaosbHbIX CUN (BHeLI.eHTpeHHOE
coKaTtume nnn paCTﬂ)KeHI/Ie) cnepgyet npom3soaAnTb Anda cevyeHun, HOPMaJlbHbIX K NUX I'IpOﬂ,OJ'IbHOI7I ocun.

PacyeT no Npo4YHOCTN HOPMaJIbHbIX CEYEHUI Kene306eTOHHbIX 31eMeHTOB c/lelyeT NPOM3BOANTbL Ha OCHOBE HEJIMHENHOWN
dedopMaLMoHHON Mogenu cornacHo 8.1.20 - 8.1.30.

JonyckaeTcs Npou3BOAUTL pacyeT Ha OCHOBE npefesibHbIX yCI/IJ'II/IIZ:

»Kene306eTOHHbIX 3/IEMEHTOB MPSIMOYr0/1IbHOr0, TABPOBOr0O 1 ABYTaBPOBOr0 CEYEHWIA C apMaTypOWr, PacrosIOXKEHHON Y
nepneHAnKynsapHbIX NI0CKOCTU U3rnba rpaHeit aneMeHTa, Npyu AeACTBUN YCUANIA B MJIOCKOCTU CUMMETPUM HOPMaJlbHbIX CEYEHWUIA
cornacHo 8.1.4 - 8.1.16;



BHELEHTPEHHO CXKXaTbIX 3/1EMEHTOB KPYIr/loro N KosbLEBOIo nonepeYvHbiX ceyeHun - No yKa3saHuaMm npunoxeHuns I.

8.1.2 Mpu pacyeTe BHELEHTPEHHO CXKaTblX 3/IEMEHTOB C/leflyeT YYUTbIBaTh BAUSHUE Npornba Ha NX HecyLLyto CnocobHOCTb, Kak
npasuo, NyTeM pacyeTa KOHCTPYKLUUIA No AedopMUpPOBaHHON cxeme.

JonyckaeTcs Npon3BoAUTL pacyeT KOHCTPYKLUUA Mo HeaedOopMUPOBAHHOW CXeMe, yUYnTbiBas Npu rmbkocTy BAusiHUe nporunba snemeHTa
Ha ero NPOYHOCTb NYTEM YMHOXEHMWS HaYaslbHOro 3KCLEHTPUCUTETa - Ha KO3PDULIMEHT , onpeaensemblii CoracHo ykasaHusm 8.1.15.

8.1.3 Ana xxene306eTOHHbIX 3/1IEMEHTOB, Y KOTOPbLIX NpeAesbHoe yCuane no NpoYHOCTM OKa3bliBAaeTCA MeHbLUe NpeaesibHOro ycuans rno
obpaszoBaHuio TpelwmH (nn. 8.2.8 - 8.2.14.), nnowalb ce4eHNs NPOLA0JIbHON PacTAHYTOM apMaTypbl AOJKHa ObITb yBEeNYeHa no
CcpaBHeHuto ¢ Tpebyemon 13 pacyeTa No NPOYHOCTU He MeHee 4YeM Ha 15%, unu onpepgeneHa U3 pacyeTa Mo NPOYHOCTM Ha AelCTBUE
npeaenbHoro ycuansa no o6pasoBaHmio TPeLLnH.

Pac4yeT No NPOYHOCTN HOPMaJIbHbIX CEYEHUI MO NPenesibHbIM
YCUINSM

8.1.4 MpepnenbHble yCUNNUA B CE€4EHUN, HOPMaJIbHOM K I'IpOﬂ,OJ'IbHOIZ OCx 3/1eMeHTa, cfleayeT onpenensdaTb ncxoaa U3 cneayroumnx
npennocChbisoK:

conpoTusiieHne 6eToHa PaCTAXKEHUNIO MPUHNMAKT PaBHbIM HYNIO,;

conpoTuBrieHNe BeToHa CKaTuo NPEeACTaBSETCA HaNPsXKEeHUAMMN, PaBHbIMK 1 PaBHOMEPHO pacrnpefiesleHHbIMU Mo CKaTol 30He
b6eToHa;

AecopMauuy (HanpsxxeHns) B apMaType onpefensioT B 3aBUCUMOCTU OT BbICOTbI CKaTOW 30HbI HETOHa;
pacTarmBatLie HanpsKeHns B apMaType NpuHUMatoT He Bonee pacyeTHOro CONpOTUBIEHNS PACTSXKEHWIO ;
COKUMaloL e HanpshKeHns B apMaType NpUHUMaloT He 60Jiee pacHeTHOro CONPOTUBIIEHUS CXXATUIO .

8.1.5 PacyeT no NpoYHOCTU HOPMasibHbLIX CeYEeHUI CnefyeT NPoM3BOANTL B 3aBUCUMOCTU OT COOTHOLLEHUSI MeX Y 3HaYeHneM
OTHOCUTESILHOW BbICOTbI CXKaToM 30HbI 6eTOHa , onpeaesiseMblM U3 COOTBETCTBYIOLLMX YC/IOBU PaBHOBECHS, Y 3HAYEHNEM FpaHNYHOM
OTHOCUTESIbHOW BbICOTbI CXKATOM 30HbI -, MPU KOTOPOM NpefesibHoe COCTOsHME 3/IeMeHTa HacTynaeT OHOBPEMEHHO C [IOCTUXXEHUEM B
pacTaHYTOW apMaType HanpsXKeHWs, PaBHOr0 pacyeTHOMY COMPOTUBIIEHNIO .

8.1.6 3Ha4eHue onpenensaoT no popmye
. (8.1)
rae - oTHocuTeslbHas AedopMaLns pacTaHYTON apMaTypbl MPU HaNPsXXeHUAX, paBHbIX
; (8.2)
- OTHOCUTenbHaa aedopmaumsa cxaToro 6eToHa Npy HaNPSAXXeHWAX, PaBHbIX -, MPUHMMaeMas B COOTBETCTBUM C YKa3aHuaMn 6.1.20.

Ons Taxenoro 6eTtoHa knaccos B70 - B100 1 ons menkosepHucToro 6eToHa B Yncnutene opmysbl (8.1) BMecTto 0,8 cnenyet
npuHnmaTb 0,7.

8.1.7 Mpwv pacyeTe BHELLEHTPEHHO CXKaTbIX »»ene3obeToHHbIX 3/IEMEHTOB B Ha4aJlbHOM SKCUEHTPUCUTETE NMPUNOXKEHNA I'IpOﬂ,OJ'IbHOI7I
Cunbl CnepyeT y4nThbiBaTb CJ'Iy‘-IaIZHbIVI SKCUEHTpUCnTeT -, I'IpI/IHI/IMaeMbII7I He MeHee!:

1/600 oAnNHBbI 2N1€MeHTa UM PacCTOSAHUSA MEeXAY ero Ce4eHUsMN, 3aKpensieHHbIMU OT CMeLLeHNs;

1/30 BbICOTbI CeYeHus;

10 MM.

[na 3NeMeHTOB CTaTUYeCKM HeonpeaenmMbiX KOHCTPYKLMUA 3Ha4YeHNe 3KCLeHTpUCMTeTa NPOA0/bHON CUbl OTHOCUTENILHO LeHTpa
TAXKECTN NpUBEAEHHOr0 Ce4eHNA NPUHMMALIOT PaBHbIM 3HAYEHMIO SKCLLEHTPUCUTETa, NOJIYHEHHOr0 N3 CTaTUY4eCKOro pacyeTa, HO He

MeHee

Ona anemMeHTOB CTaTUYeCKn onpeaesinMblX KOHCprKLI,I/II7I SKCUEHTPUCNTET NPUHNMAKOT paBHbIM CyMMe 3KCUEHTPUCUNTETOB U3
CTaTU4eCKOoro pac4yeTa KOHCprKLI,VII7I n CJ'Iy'-IaI7IHOF0.

PacyeT nsrnbaemsbix 31eMeHTOB

8.1.8 PacyeT no NpoYHOCTU ceveHnin M3rnbaemMbix 31eMEeHTOB MPOM3BOAST U3 YCI0BUS
, (8.3)

roe M - nsrubaoLwmii MOMEHT OT BHELUHEN Harpy3Ku:

- NpefiefbHbl N3rnbatoLmii MOMEHT, KOTOPbIA MOXET 6blTb BOCMIPUHAT CEYEeHUeM 3/1eMeHTa.

8.1.9 3HaueHve AN n3rnbaembix 31eMeHTOB NPAMOYrolbHOro cevyeHus (pUcyHok 8.1) Npu - onpeaenstoT no popmyne
, (8.4)

npy 3TOM BbICOTY CXKaTOMN 30HbI X OMpenensoT no gopmMye
. (8.5)

8.1.10 3HayeHue ans nsrmbaemMbix 31€MEHTOB, UMEIOLLMX MOJIKY B CKaTOoW 30He (TaBpOBble U ABYTaBPOBbIe CeYeHUs ), Npu
onpenensioT B 3aBUCMMOCTM OT MOJIOXKEHWS FPaHULbI CKATOMN 30HbI:

a) ec/In rpaHMLa NpoxoauT B nosike (pucyHok 8.2, a), T.e. cobniofaeTcs yciosme



, (8.6)

3HayeHue onpenensoT no 8.1.9 kak ANa NPAMOYro/IbHOr0 CeHEHUS LWNPUHON - ;

6) ecnn rpaHuua npoxoauT B pebpe (pucyHok 8.2, 6), T.e. ycnosue (8.6) He cobntogaeTcs, 3Ha4eHNe onpeaensaoT no hopmyne
, (8.7)

Nnpu 3TOM BbICOTY C>KaToOW 30Hbl 6eTOHa x onpeAensoT no cdhopmyne
. (8.8)
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Pucynok 8.1 — Cxema ycuauit v omopa HanpsxeHni B ce4eHUH, HOPMabHOM K NPOAOJIBHOI
oCH M3ru0aemMoro se/1e306eTOHHOr0 3JIeMeHTA, PR ero pacyeTe MO MPOUHOCTH
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Pucyrnor 8,2 — TloJ10)eHHe rPARNNL] CHKATON 30HLI B CEUEHHN H3TUGAEMOT0 KeJT1e300eTOHHOro
31EMEHTA

8.1.11 3HayeHue , BBOAUMOE B pacyeT, NPUHMMAIOT U3 YCJI0BMS, YTO LUMPUHA CBECa MOJIKU B KaXKAyl CTOPOHY oT pebpa fosKHa bbiTb
He 6bonee 1/6 nponeTa 3/1eMeHTa 1 He bonee:

a) Npv HaAM4MKM nonepeyHsbix pebep nnu Npu - 1/2 paccTosHUA B CBETY MeXAY MPOLO/bHbIMY pebpamu;

6) Npy OTCYTCTBMM NoMepeyHbiX pedbep (Mam Npu paccTosHMAX MeXAy HUMK BOMbLUMX, YeM PacCTOSHUS MeX Ay NPoAoJbHbIMU pebpamu)
n;

B) MPU KOHCOJIbHbIX CBECAX MOJIKU:
npu ... ;
npu ... ;
Npu - CBECbl HE Y4YUTLIBAIOT.
8.1.12 MNpw pacyeTe Mo NPoO4YHOCTU U3rnbaembix 3IEMEHTOB peKoMeHayeTcsa cobnonaTe ycnosme .
B cny4yae, koraa no KOHCTPYKTUBHbBIM COOBpakeHsiM UM U3 pacyeTa No nNpefesibHbIM COCTOSHUSAM BTOPOW Fpynnbl niowanb
pacTAHYTOM apMaTypbl NPUHATa Bonbluen, Yyem 3To TpebyeTca Ans cobnogeHns ycnosns , AOMycKaeTCca NpefefbHbI n3rnbatoLmnn
MOMEHT - onpeaensaTs no popmynam (8.4) nan (8.7), NoACTaBAASA B HAX 3HAYEHNSA BbICOTbl CKaTOW 30HbI .
8.1.13 Npn CMMMETPUYHOM apMUPOBaAHNN, KOTAa , 3HaYeHMe - onpeaensoT no popmye
. (8.9)

Ecnin BbluncneHHas 6e3 yyeTa CxaTol apMaTypbl BLICOTa CKATOMN 30HbI -, B (hopMyJly (8.9) NOACTaBAAT BMECTO 3Ha4YeHue

PacyeT BHELEHTPEHHO CXKaTbIX 3JIEMEHTOB

8.1.14 PacyeT no MPOYHOCTN NPAMOYIrOJiIbHbIX cevyeHumn BHELEHTPEHHO CXKXaTbIX 3/71EMEHTOB NMPON3BOAAT U3 yC1I0BUA
. (8.10)

roe N - npogonbHasa cuna ot BHeLLHeNn Harpysku;



€ - PaCCTOAHMNE OT TOYKU MPUNOXKeEHNA I'IpO,D,OJ'IbHOI7I cunbl N [0 LUeHTpa TSXKeCcTn ceveHns paCTﬂHyTOVI NN HanMeHee CxaTon (I'IpI/I
MOJIHOCTbIO CX)KAaTOM CeYeHUn 31eMeHTa) apMaTypbl, paBHOE

. (8.11)

30ech - KO3(hPULMEHT, YYNTbIBAIOLLNA BAUSHME NPOA0SIbHOIo n3rnba (npornba) snemMeHTa Ha ero HecyLLy CNocobHOCTbL U
onpepensemMbln cornacHo 8.1.15.

-no 8.1.7.
BbICOTY C>KaToOW 30HbI X ONpefensioT:

a) npu (pucyHok 8.3) no cdopmyne

;(8.12)
6) Nnpu no copmyne
.(8.13)
1 A‘
. Ry .
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Pucynok 8.3 — Cxema ycunuii v I10pa HanpsxKeHUH B CeUEHHH, HOPMATLHOM K NPOJOJILHOH
0CH BHELIEHTPEHHO CHKATOrO 3KeJIe306eTOHHOTO 3/IeMEeHTa, HPH PacyeTte ero No NPOYHOCTH

8.1.15 3Ha4veHune KoahpnLmeHTa Npy pacHeTe KOHCTPYKLMUI MO HenethopMUPOBAHHON CXeMe onpeaensioT no opmyne
, (8.14)

rae N - npoaosibHasa cufia OT BHELLHEN Harpys3ku;

- YCJI0BHas KpuUTuMYeckas cuna, onpegensemas no opmyne
. (8.15)

3a0ecb D - )XecTKOCTb Xene306eTOHHOro aeMeHTa B NpefesibHOM No NPOYHOCTW CTaAuu, onpeaesisemMas corjlacHo ykasaHuMaMm pacyeTa
no gedopmMaumam,

- pacHeTHasa OJ/IMHa 3/1IeEMEHTa, onpenendemMasn cornacHo 8.1.17.

[JonyckaeTcs 3Ha4yeHne D onpenenats no gpopmyne

roe, . - MoAynau ynpyroctu 6eToHa u apMaTypbl COOTBETCTBEHHO;

I, - MOMeHTbI nHepumn naowanen ceyeHms 6eToHa 1 BCcen I'IpO,EI,OJ'IbHOI7I apMaTypbl COOTBETCTBEHHO OTHOCUTEJIbHO OCH, I'IpOXOD,FILLI.eVI
Hepes UEeHTP TAXeCTU nonepevYHoro ce4eHna anemMeHTa,;

- KO3((PULMEHT, YHNTbIBAIOLLNIA BANSAHNE OANTENBHOCTUN AEACTBUSA Harpy3Ku
, HO He Bonee 2.

30ecCb , - - MOMEHTbl OTHOCUTEJIbHO LEeHTpPa Hanbonee PacCTAHYTOro MM HanMeHee CKaToro (I'Ipl/l LLe/IMKOM CXXaTOM cevyeHnn) CTEPXKHA
COOTBETCTBEHHO OT AeNCTBMSA NOJSIHOMN Harpyskum n ot [eNCTBUA MOCTOSAHHBIX U AJINTENbHbIX Harpysok;

- OTHOCUTESNIbHOE 3Ha4YeHne IKCLLeHTPUCMTETa NPOLOJIbHON CUJlbl -, MPUHUMaeMoe He MeHee 0,15 un He 6onee 1,5.
JonyckaeTcs yMeHblUaTh 3HavYeHre Ko3pduLMeHTa ¢ y4eToM pacnpeneneHus nsrnbaiownx MOMeHTOB No AJIMHe 3eMeHTa, XapakTepa
ero nedopMUpoBaHns 1 BAUSHUS NPOrnboB Ha 3HaYeHne n3rnbatoLiero MOMeHTa B pacieTHOM CeYeHur NyTeM pacyeTa KOHCTPYKUUn
KakK yrnpyrom cucTemsi.
8.1.16 PacyeT no NpoYHOCTU MPSIMOYrOJIbHbLIX CeYEHU BHELEHTPEHHO CXKaTbiX 3/IEMEHTOB C apMaTypON, PacroIoXEHHOW Y
NPOTUBOMOJIOMKHbIX B MJIOCKOCTU U3ruba CTOPOH CeYEeHUs, NPU IKCLLeHTpUCMTETE NPOL4OJIbHON CUJlbl U TMBKOCTY . fonycKaeTcs
Npou3BOANTb U3 YCIOBUS

, (8.16)
roe - npegenbHoe 3HayeHue NPoaosibHON CUJlbl, KOTOPYHO MOXXET BOCMNPUHSATL 3/IeMeHT, onpeaenseMoe no opmye

. (8.17)



3pecb A - niowaib 6eTOHHOro ceyveHuns;
- nJowanb Bcen I'IpO,D.O}'IbHOI7I apMaTypbl B Ce4EHUN 3/1eMEHTa;

- KO3(h(PULIMEHT, NPUHUMAEMbIV NPY ASIMTENbHOM AeNCTBMM Harpy3ku no Tabnvue 8.1 B 3aBUCUMOCTU OT rMBKOCTMN 31eMeHTa; npu
KpaTKOBPEMEHHOM AeCTBUM Harpy3Ku 3Ha4YeHus  onpesensioT Mo JIMHeNHOMY 3aKOoHY, NpUHUMas Npu - 1 npu

Tabnuua 8.1

npv ., paBHOM
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

Knacc 6eToHa

8.1.17 PacyeTHy!0 AMHY BHELLEHTPEHHO CKaTOoro 3/ieMeHTa onpeaenaioT Kak A1 3/1eMEHTOB PaMHOM KOHCTPYKLIMU C y4eTOoM ee
nechopMMPOBAHHOI0 COCTOSHMSA NpU Hanbosiee HEBLIFOAHOM AJ1S AAHHOMO 3/IeMeHTa PacnosioXXeHUN Harpy3Kky, NprHMMas BO BHUMaHue
Heynpyrue gecopMauuy MaTepUanos U Hamume TPeLmH.

JonyckaeTcs pacyeTHyIO AJIMHY 3/1eMEeHTOB MOCTOSIHHOIO NMONepeyHoro cevyeHuns no AnvHe | Npu 4encTBUM NPOAOJILHON CUJbI
NpYHUMaTb PaBHOM:

a) 4N 2N1eMeHTOB C LWapPHUPHbBIM ONMMUPaHNEM Ha ABYX KOHLLax 1 OIT
6) oA 2NeMeHTOB C XXeCTKOW 3aleNIKoN (MCKIYatoLLen NoBOPOT ONMOPHOr0 CeYEHMS) Ha OAHOM KOHLIE N He3aKpernJeHHbIM -
OPYr1uM KOHLIOM (KOHCOJb) 2,0l;
B) 019 3JIEMEHTOB C LUAPHUPHbLIM HECMELLaeMbIM ONMMPaHNEM Ha OOHOM KOHLLE, a Ha APYyroM KoHLe:

c »xecTkow (6e3 nosBopoTa) 3agenkon 0 7Ij
C NoAaTAnBON (fonycKatoLwen orpaHNYeHHbIn NOBOPOT) 3a4e/IKon 0 9Ij
r) A5 3/1IeMeHTOB C NOAAT/INBLIM LLAPHUPHBLIM ONMpaHuem (fonyckaloweM orpaHnYeHHoe CMeLLeHne onopbl) Ha 0AHOM KOHLe, a

Ha APYroM KOHLe:

C xecTkow (6e3 noBopoTa) 3afenkomn 1 5Ij
C NoAaTAnBON (C OrpaHMYeHHbIM MOBOPOTOM) 3a4€e/IKON > OIT
[) DN 371eMEeHTOB C HecMelllaeMbIMI 3a4e/lkaMu Ha ABYX KOHLaX:

»xecTkumm (6e3 nosopoTa) 0 5Ij
noaaT/MBbIMKM (C OrpaHN4YEeHHbIM NOBOPOTOM) 0 8Ij
e) AN 3N1eMEeHTOB C OrPaHNYEeHHO CMelllaeMbIiMN 3a4e/IkaMu Ha ABYX KOHLaX:

»xecTkumm (6e3 nosopoTa) 0 8Ij
noaaT/MBbIMM (C OrpaHNYEeHHbIM NOBOPOTOM) 1 2|'

PacyeT LEHTPaAJIbHO PACTAHYTbIX 3J1EMEHTOB

8.1.18 PacyeT no NpoYHOCTU CeYEHWI LeHTPaJIbHO PacTSAHYThIX 3IeMEeHTOB cJieyeT NPoN3BOAUTL U3 YCI0BUS
, (8.18)

roe N - npoAonbHas pacTarueatoLLlas cuia oT BHELHUX Harpy3ok;

- NpefiesibHoe 3HaYeHne NPoL0JIbHON CUJIbl, KOTOPOE MOXeT BbiTb BOCMPUHATO 3/1IEMEHTOM.

3HayeHue cunbl onpeaensaoT no opmyne
. (8.19)

rae - niaowanb cevyeHuns Bcen I'IpO,EI.O}'IbHOI7I apMaTypbl.

PacyeT BHELUEHTPEHHO PACTAHYTbIX 3J1EMEHTOB

8.1.19 PacyeT no MPOYHOCTN NPAMOYIrOJiIbHbIX cevyeHun BHELEHTPEHHO PaCTAHYTbIX 3N1€eMeHTOB cnedyeT Npon3soAnTb B 3aBUCUMOCTHU
OT MOJNI0XKeHUA I'IpOD.OJ'IbHOVI cunbl N:

a) ecnn NpofofibHas cuna N NpuioXKeHa Mexxay paBHOAENCTBYIOWMMY YCUUIA B apMaType Su S™ (pucyHok 8.4, a) - u3 ycioBui
; (8.20)
. (8.21)

roe n. - ycunusa oT BHELWHUX Harpysok;

W - - NpefesibHble YCUINS, KOTOPble MOXET BOCMPUHATL CevYeHune.

Ycnnma v - onpenensatoT rno popmynam

; (8.22)



; (8.23)

6) ecnn npoponbHasa cuna N NpuoXKeHa 3a NpeaenamMmmn pacCToOAHUA MeXAY PaBHOAENCTBYOWNMN YCUANA B apMaType S 1 S' (pucyHok
8.4, 6) - u3 ycnosus (8.20), onpenenas npefesibHbIi MOMEHT Mo opMye

. (8.24)
npv 3TOM BbICOTY CXKaTOMN 30HbI X OMpefensoT no gopmMyie
. (8.25)

Ecnn nony4veHHoe 13 pacyeTa no opmye (8.25) 3HavyeHune , B hopmyiy (8.24) noacTaBasAoT -, rAe onpefensaoT COrlacHoO yKa3aHusaM
8.1.6.
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Pucyrox 8.4 — Cxema ycunuii 1 3110pa HanpsKeHUl B ceueHUM, HOPMAILHOM K NPOOALHON
0CH BHEUCHTPEHHO PACTAHYTOO XeNIe300eTOHHOrO IEMEHTA, PN PACYETE ero [0 NPOYHOCTH
NPy TPAN0KEHUH NPOAOCTBHON cuibl IV

PacyeT No NpoYHOCTUN HOPMaJIbHbIX CEYEeHUIN Ha OCHOBE
HennHenHon nedopMaLMOHHOW Moaenn

8.1.20 Mpwu pacyeTe No NPOYHOCTY YCUAUS U AedopMaLMmn B CeYeHUN, HOPMaibHOM K MPOAO0JIbHON OCU 31IeMeHTa, onpeaensoT Ha
OCHOBE HeJIMHeHOW fAedopMaLMoOHHOM MOLENN, UCMNONb3YIoLWel YpaBHEHUS PaBHOBECKS BHELLIHUX CU U BHYTPEHHWX YCUNiA B
CeYeHNU 3/1IeMEHTa, a TakXe C/1eAyoLLNX MNON0XEHWN:

pacnpeneneHne oTHOCUTENbHbLIX AedopMaLuunii 6eToHa U apMaTypbl MO BbICOTE CEYEHUS 3/IEMEHTA NPUHNMAIOT MO JIMHENHOMY 3aKOHY
(rMnoTe3a NIOCKNX Ce4YeHnn);

CBSI3b MEXAY 0CEBbIMU HAMPSKEHNSMU U 0THOCMTENIbHBIMK AecopMaunsaMy 6eToHa U apMaTypbl NPUHUMAIOT B BUAE AMarpaMm
cocTosHuA (aedopMmupoBaHusa) 6eToHa 1 apMaTypsl,

conpoTuBneHne 6eToHa pacTsHYTON 30Hbl AOMYCKAETCS HE YYUTbIBATb, MPUHUMAs NPY HaNpPs>KeHUs - . B oTaenbHbIX ciyyasx
(Hanpumep, n3rubaemole N BHELLEHTPEHHO CKaTble HEeTOHHbIE KOHCTPYKLIMK, B KOTOPbLIX HE A0MYCKAaT TPeLunHbl) pacyeT no NpoYHOCTH
Npou3BoAAT C y4eToM paboTbl pacTaHYTOro 6eToHa.

8.1.21 MNepexofd OT 3ntopbl HanpsXeHuin B 6eToHe K 0606LLeHHbIM BHYTPEHHUM YCUAUAM ONpeaenaioT C NoMOLLbo NpoLeaypsbi
YUCNEHHOMO MHTErpUPOBaHNS HaMNPs>XKEHWN N0 HOpMasbHOMY CceYeHuto. 15 3TOro HopMasibHoe ceYeHne YCJI0BHO pa3aenaioT Ha Masibie
YyHYaCTKU: NPU KOCOM BHELIEHTPEHHOM CXKaTuu (PacTsXKeHUn) U KOCOM M3runbe - no BbICOTE U LUMPUHE CEeYEHUS; NMPY BHELLEHTPEHHOM
oKaTun (pacTsXKeHun) n n3rube B NIOCKOCTM OCUM CUMMETPUMN NOMNepPeYHOro Ce4eHUst 3/1IEMEHTA - TOJIbKO MO BbICOTE CeYeHus.
HanpsikeHuns B npefenax Masiblx y4acTKOB MPUHMMAOT PaBHOMEPHO pacrnpenenieHHbIMY (YyCpeaHEeHHbIMN).

8.1.22 MNpwu pacyeTe 3/1€MEeHTOB C UCMOJIb30BaHMEM AedOPMaLMOHHON MOAEeNN NPUHUMAIOT:

3HaYeHNS CKMMaIOLLEN MPOAOJILHON CUJIbl, @ TaKXe CKUMaLLMX HaNpsXXeHUn 1 aedopMaLnin ykopodeHnst 6eToHa U apMaTypbl CO
3HakKoM "MuHycC";

3HaYeHNs pacTArMBaloLEen NPoAO0bLHON CUJIbl, @ TaKXXe PacTArMBatoLLNX HaNPsXKeHUn 1 gedopMauunii yanmHeHns 6eToHa 1 apmaTypsbl
CO 3HakoM "nJoc".



3HaKu KOOpAUHAaT LEHTPOB TAXKECTUN apMaTypPHbIX CTep)KHeI7I N BblAeNIeHHbIX YH4aCTKOB 6eToHa, a TakXXe TO4KU npunoXxeHnsa
I'IpOﬂ,OJ'IbHOI7I CUJibl NPUHUMAIOT B COOTBETCTBUN C Ha3Ha4YeHHoOW cucTemMon KoopAWHaT XOY. B obLiem cnyHae Ha4ano KoopaunHaT 3TON
cuctemsbl (Touka 0 Ha PUCyHKe 8.5) pacnonaratdT B NPOMN3BOJZILHOM MeCTe B npenesiax nornepevyHoro ce4eHMsa anemMeHTa.

T gy A !Iu

\Z

Pucyrox 8.5 — Pacuernasi cxema HOPMAILHOTO CCYCHMS HKeNe306eTORNHOTO HTeMeHTa

8.1.23 lMNpwu pacyeTe HOpMasibHbIX CEHEHUI NO NPOYHOCTK B obLiem cniydae (CM. pucyHok 8.5) ncnonb3ytoT:
ypaBHEHWA PaBHOBECUS BHELLUHWUX CUM U BHYTPEHHUX YCUAUIA B HOPMaslbHOM CEYEHUWN 3NeMeHTa:
; (8.26)
; (8.27)
; (8.28)
ypaBHeHMA, onpegensowme pacnpegeneHne gedopMaLlnii Mo Ce4eHN0 dNeMeHTa
; (8.29)
; (8.30)
3aBMCUMOCTM, CBA3bIBAIOLLNE HAMPSXKEHNS N OTHOCUTeIbHbIe AedopMaLunn 6eToHa 1 apMaTypsl
; (8.31)
; (8.32)
B ypaBHeHusx (8.26) - (8.32):

, - n3rnbaroLime MOMEHTbI OT BHELLHEN Harpy3kn 0THOCMTENIbHO BbIOpaHHbIX M pacrnonaraemMbix B npeAesiax nonepeyHoro ce4eHns
3/leMeHTa KOOPANHATHbLIX 0Cel (COOTBETCTBEHHO AENCTBYIOLWMX B NIOCKOCTAX XOZ 1 YOZ nnv napanfiiefnibHo nM), onpegensemMblie rno
thopmynam:

; (8.33)
; (8.34)

30ech , . - n3rnbaroLie MOMeHTbl B COOTBETCTBYIOLLMX MIOCKOCTAX OT BHELUHEeN Harpy3ku, onpeaensemMsle 3 CTaTUYeCcKoro pacyeta
KOHCTPYKLMK;

N - NpofosnbHas cuna oT BHELUHeR Harpy3Ku;

, - - PAcCTOAHUSA OT TOYKM NPUIOXKEHUS NPOAOSLHOW Cubl N 0 COOTBETCTBYIOLLMX BbIOPaHHbLIX OCeil;

.o, , - NnowWaab, KOOPAUHATLI LIeHTPa TSXKECTU i-ro y4acTka 6eToHa 1 Hanps>XeHne Ha YPOBHE ero LeHTpa TsSXecTu;
, o, , - NnowWanb, KOOPAUHATLI LIEHTPa THXKECTU j-ro CTePXXHSA apMaTypbl U HANps>XXeHne B HeM;

- OTHOCUTeNbHas AedopMaLns BOJIOKHA, PAacroJioXKEHHOro Ha nepecevyeHny BoibpaHHbIX ocei (B Touke 0);

, o - KPUBU3Ha I'IpOﬂ.OJ'IbHOVI OoCx B pacCMaTpmBaeMOM nornepevHoMm ce4eHnn aneMeHTa B NNI0CKOCTAX nencTeus nsrmbatroLwmx MOMeEHTOB 1

- HaYaNbHbIA MOAYJb YNPYrocTy 6eToHa;

- MOZy/b YNPYrOCTU j-T0 CTEPXXHSA apMaTypbl;

- KO3(h(MLMEHT yNpyrocTu 6eToHa i-ro y4yacTka;

- KO3(h(ULIMEHT YNPYroCcTH j-ro CTePXKHA apMaTypsbl.

Ko3hpuLumMeHTbl U - NPUHMMAIOT MO COOTBETCTBYIOLIMM AMarpaMmmaM coCTosiHUs 6eToHa 1 apMaTypsbl, yKa3aHHbIM B 6.1.19, 6.2.13.

3HavyeHuns KO3(PULINEHTOB U - ONPEefeNnaoT KakK COOTHOLLEeHMe 3HavYeHnn HaI'IpFI}KeHI/II7I n ﬂ.e(bOpMaLl,VM Ona pacCMaTpuBaeMbIX TOHEK



COOTBETCTBYIOLLMX AMarpamMmm CoCTOAHUA 6eToHa 1 apMaTypbl, NPUHATLIX B pacyeTe, Ae/leHHOe Ha MoAyJlb YyNpyrocTn 6eToHa n
apMaTypbl - (Npy1 ABYXJIMHENHOWN AMarpaMme COCTOsSHUS 6eTOHa - Ha NpuBeAEeHHbI MoAy b AedopMaLunm cxaToro 6eToHa ). MNpu 3ToM
NCMOJIb3YIOT 3aBUCUMOCTM "Hanps>xeHue - gedopmaumna” (6.5) - (6.9), (6.14) n (6.15) Ha paccMaTpuBaeMbIX yHacTKax Anarpamm.

; (8.35)

. (8.36)
8.1.24 PacyeT HOpPMaJibHbIX CEYEHU Xene306€TOHHbIX 3JIEMEHTOB MO MPOYHOCTW NPOU3BOASAT U3 YCJI0BUNA:

; (8.37)

, (8.38)

roe - oTHocuTenbHas aedopmaumnsa Hanbosiee CXaToro BosokHa 6€ToHa B HOPMaJibHOM CeYEHUMN 31eMeHTa OT AeCTBUS BHELUHeNn
Harpysku;

- OTHOCUTEeNbHas fedopMauns Hambonee pacTAHYTOro CTEPXKHSA apMaTypbl B HOPMasibHOM CeYeHUM 3/1eMeHTa OT AeCTBUS BHELIHeN
Harpysku;

- NpefiesibHoe 3HaYeHne 0THOCUTeNbHON AedopMalimmn 6eToHa Npu CKaTuu, NPUHYMaeMoe CoriacHo ykasaHusm 8.1.30;
- NpefiesibHoe 3HaYeHne 0THOCUTENIbHON AedopMaLMmn yAIMHEeHUS apMaTypbl, MPYHUMaeMoe CornacHo ykasaHuam 8.1.30.

8.1.25 Ana xxene306eTOHHbIX 3/IEMEHTOB, Ha KOTOpble AeACTBYIOT n3rnbatoLimne MOMeHThI ABYX HanpaB/ieHW 1 NPOLOJIbHAsA Chna
(pncyHok 8.5), nedopmaumn 6eToHa U apMaTypbl - B HOPMaJibHOM CE4EHUN NPOU3BOJIbHOM (hOPMbI ONPEefeNatoT U3 peLleHns CUCTEMbI
ypasHeHui (8.39) - (8.41) ¢ ncnonb3osaHnem ypasHeHun (8.29) u (8.30)

; (8.39)
; (8.40)
; (8.41)
MecTKocTHble XxapakTepucTtuku (i, j - 1, 2, 3) B cucteme ypasHeHuin (8.39) - (8.41) onpenensaoT no opmynam
; (8.42)
; (8.43)
; (8.44)
; (8.45)
; (8.46)
.(8.47)
O603Ha4veHunsa B hopmynax - cm. 8.1.23.

8.1.26 Ana xxene306eTOHHbIX 3/IEMEHTOB, Ha KOTOpble AeACTBYIOT TOJIbKO n3rnbatolme MOMeHThbl ABYX HanpasJfieHWi 1 - (Kocor n3rub),
B ypaBHeHun (8.41) npuHumatoT N = 0.

8.1.27 Onsa BHELUEHTPEHHO CXKaTbIX B NJIOCKOCTU CMMMETPUN nornepevHoro ce4eHns Kene306eTOHHbIX 3/1IEMEHTOB 1 pPacrnonoXXeHnnm ocun
X B 3TOW MJIOCKOCTU npuHMMaloT N - . B 3TOM cny4yae ypaBHEHUA paBHOBECUSA UMEIOT BUA:

; (8.48)
. (8.49)

8.1.28 Ons nsrnbaembix B NAOCKOCTU CMMMETpPUN nonepevHHoro ce4eHna Kene306eTOHHbIX 3/1IEMEHTOB 1 pacnosioxXeHns ocn X B 3TON
MAOCKOCTW NpuHMMaT N = 0,, .B>3Tom cny4dae ypaBHeHUA paBHOBeECUdA MMEKOT BUA:

; (8.50)
. (8.51)

8.1.29 PacyeT Mo Npo4YHOCTU HOPMaJIbHbIX CE4EHUI BHELLEHTPEHHO CXKaTbIX BETOHHbBIX 3/1EMEHTOB MPY PacnoNoXeHNN NMPOL0JIbHON
CKMMaloLLLe CKUibl B Npefeniax nonepevyHoro cevYeHns sanemMeHTa nponssoasaT 13 ycnosusa (8.37) cornacHo ykasaHusam 8.1.24 - 8.1.28,
npuHuMas B popmynax 8.1.25 ansa onpeneneHma niowaib apMaTypbl

Onsa nsrnbaembix u BHELIEHTPEHHO CXKaTbIX 6EeTOHHbIX 3/1EMEHTOB, B KOTOPbLIX HE A0NYCKalTCA TPELWMHDbI, pacyHeT Npon3BoaAaT C y4HeToM
paﬁOTbI pacTaHyTOro 6eToHa B rnonepe4yHOM ce4eHUn 31eMeHTa U3 ycnoeusa

, (8.52)

roe - oTHocMTebHasa gedopmauns Hambonee pacTAHYTOro BOJIOKHa 6eToHa B HOPMaJlbHOM Ce4YeHUN 31eMeHTa OT AeNCTBMA BHELUHEN
Harpysku, onpegensemas cornacHo 8.1.25 - 8.1.28;

- NpefiesibHoe 3HaYeHne 0THOCUTENIbHON AedopMaLimn 6eToHa NpU pacTsKeHUW, NPMHUMaeMoe CoracHo ykasaHmam 8.1.30

8.1.30 MNpepenbHble 3Ha4eHUA OTHOCUTENbHbIX AedopMaunin 6eToHa (- ) NPUHUMaIOT NpK ABY3HA4YHON antope aedopmauun (cxaTmne n
pacTaXxeHune) B nonepevyHom cevyeHun 6eToHa anemeHTa (M3rnb, BHELLEHTPEHHOE CXKaTue Nan pacTsxeHue ¢ 60bwnMn
3KCUEHTpUCnTETaMmn) pasHbIMK (- ).

Mpn BHELLEHTPEHHOM CXXaTWUW UK PaCTS>KEHUUN 3/1IeMEeHTOB 1 pacnpefesieHny B nonepeyHoM ceveHmmn 6eToHa aneMeHTa gedopMaLnuii
TONIbKO OZHOMO 3HaKa npefesibHble 3HaYeHUsi OTHOCUTENbHBIX AedopMauunii 6eToHa (- ) onpefensoT B 3aBUCMMOCTM OT COOTHOLLEHUS
necopMauuii 6eToHa Ha MPOTMBOMOJIOXKHbIX FPaHAX CEYEeHNs 3eMeHTa 1 - No hopMyam:

, (8.53)



, (8.54)
roe, , n.- gedopMaLMoHHbIE MapaMeTpbl pacyeTHbIX Anarpamm coctosaHmsa 6etoHa (6.1.14, 6.1.20, 6.1.22).
MpepenbHble 3Ha4Ye€HUA OTHOCUTENbHOW AedopMaLn apMaTypbl MPUHUMAIOT PaBHbIMU:
0,025 - pnsa apMaTypbl C PU3NYECKUM NPEefesoM TeKy4ecTu;

0,015 - ons apMaTypbl C YC/I0BHbLIM NPeaesioM TeKy4YecTu.

PacyeT no Npo4YHOCTUN XKene3o0beTOHHbIX 3/1IEMEHTOB NpU AENCTBUN
nonepeYHbIX CUN

ObLwume noso>xeHud

8.1.31 Pac4yeT no NpoYHOCTU Kene306eTOHHbIX 3JIEMEHTOB Npu AEACTBUM NOMNepeYHbIX CUJ1 MPOU3BOAAT Ha OCHOBE MOLENN HaKIOHHbIX
ceyeHun.

[Mpu pacyeTe NoO MOAENUN HAKNOHHbIX ceyvyeHnn [oJKHbl 6bITb 06ecneyeHsbl MPO4YHOCTb 3/1eMeHTa Mo noJsioce Mexxay HakJIOHHbIMU
ce4yeHnamMn N HakJIOHHOMY Ce4eHUIo Ha nencrene nonepeYHbIX CUJ, a Takxxe NMpPo4YHOCTb N0 HAaKJIOHHOMY CeYeHUIo Ha nenctsene
MOMEHTa.

MPOYHOCTb MO HaKJIOHHOW MOJIOCE XapaKTepu3yeTCs MaKCUMabHbIM 3Ha4YEeHWEeM MoMNepeyHon Chlbl, KOTOPOE MOXXET OblTb BOCMPUHSATO
HaKJIOHHOW MOJI0COM, HAaXOAsALLEeNCs NoL BO3AENCTBUEM CKMMAIOLLMX YCUIIMIA BAOJIb MOJIOCHI U PACTArMBAOLLUX YCUAWIA OT MonepeyHoi
apMaTypbl, NepecekatoLel HakJI0HHY0 nosiocy. Mpu 3ToM NPOYHOCTL 6€TOHa onpeaensoT No conpoTuBieHnto 6eToHa oceBoMy
CKaTUIO C Yy4EeTOM BJIUSIHUS CJZI0XHOTO HaMNPs>XeHHOro COCTOSIHUS B HAKJIOHHOW MnoJsioce.

PacyeT Mo Hak/IOHHOMY CeYeHUI0 Ha AelCTBMEe NornepeyHbIX CJI MPOU3BOAAT Ha OCHOBE YpaBHEHUsi PaBHOBECKS BHELLUHUX U
BHYTPEHHMX MonepeyHbiX CU, LeNCTBYIOWNX B HAKJIOHHOM CeYeHUN C ANIMHON Npoekuun C Ha NPOLOJIbHYI0 OCb 3IeMeHTa. BHyTpeHHue
ronepeyHble CUbl BKJIOYAKT NomnepeyHyio Cuy, BOCNPUHMMaeMyio 6ETOHOM B HAaKJIOHHOM CeYeHuM, 1 MornepeyHyto cuny,
BOCMPUHMMAaEMYI0 NepeceKkatoLei Hak/I0HHOe cevyeHre nonepeyHon apMaTypoii. Mpy 3ToM nonepeyHblie CUJlbl, BOCMPUHMMAaEMble
6eTOHOM 1 MonepeyHo apMaTypor, onpeensioT Mo conpoTueaeHsM 6eToHa 1 NonepevHo apMaTypbl PACTXKEHNIO C y4eTOM AJINHbI
npoekuun C HaKJIOHHOIO CeYeHus.

Pac4eT no Hak/IOHHOMY CEeYeHUI0 Ha nencrtene MoMeHTa nponssoadT Ha OCHOBE ypaBHeEHUA paBHOBECNA MOMEHTOB OT BHELLUHUX U
BHYTPEHHUX CUN, ﬂ.eI7ICTByIOUJ,I/IX B HaKJIOHHOM CeYeHUN C AIMHON npoekumn C Ha NpoAOoJIbHYI0 OCb 3/1eMeHTa. MOMEeHTbI OT BHYTPEHHUX
Cun BKAKOYaKT MOMEHT, BOCI'IpI/IHI/IMaeMbII7I nepeceKarOLuelh HaKJIOHHOE ce4veHune I'IpOﬂ.OJ'IbHOI7I paCTﬂHyTOI7I apMaTypoM, N MOMEHT,
BOCI'IpI/IHI/IMaeMbII7I nepeceKarom,el?l HaKJIOHHOE ceYeHune I'IOI'IEpE‘-IHOI?I apMaTyp0|7|. [Mpy 3TOM MOMEHTbI, BOCNPUHUMaeEMble I'IpOﬂ,OJ'leOIZ n
nonepeHHoﬂ apMaTyp0|7|, onpenensarT No CoNnpoTuBNEeHNAM I'IpOﬂ.OJ'IbHOI7I n nonepequVI apMaTypbl PpacTA>XXeHUo C y4eTOM OJINHbI
npoekuunn C HaK/IOHHOI O CeYeHuns.

PacyeT xene306eTOHHbIX 3JIEMEHTOB MO0 MoJI0Ce MeXxay
HAKJIOHHbIMW CEYEHUSAMU

8.1.32 PacyeT usrmbaembix xene306eTOHHbLIX 3/1eMeHTOB No 6eTOHHOW NoJsioce MeX Ay HaK/OHHLIMU Ce4YeHUaMY NPON3BOAAT U3
ycnosusi

, (8.55)
roeQ - nonepe4yHasa CMia B HOpMaJibHOM Ce4eHUN s3N1eMeHTa;

- KO3 PULIMEHT, NPUHUMaEMbIN paBHbIM 0,3.

PacyeT xene306eTOHHbIX 31eMEeHTOB MO HAKJIOHHbLIM Ce4YEeHUAM Ha
NencTeme nornepeyHbIX CU

8.1.33 PacyeT n3rmbaembix 3/1IeMEHTOB MO HAaKJIOHHOMY CeYeHUo (PUCYHOK 8.6) NPoOn3BOASAT U3 YC/IOBUS:
, (8.56)

roeQ - nonepe4yHasa cMna B HaKJ1IOHHOM Cce4YeHUn C OJINHON npoekuunn CHa NnpoaosibHYK OCb 3J1IeMEHTa, onpegendaemMasn oT BCcex
BHELIHNX CUJ1, PaCNOI0XKEHHbIX MO 0AHY CTOPOHY OT paCcCMaTpPMBaeMOro HakKJI0HHOIro ce4eHud; Npn 3ToM y4UTbIBalOT Haunbonee
onacHoe 3arpy>xxeHue B npenesiax HakKJIOHHOIro ce4eHud;

- nonepeYyHas cuia, BoCnpvHMMaeMasi 6€TOHOM B HAKJIOHHOM CeYeHuu;
- nonepeYyHas cuia, BOCAPMHMMaeMas rnornepeyHon apMaTypoii B HaKJIOHHOM Ce4YeHunn.
MonepeyHyto cuy onpeaenstoT rno gopmyne
, (8.57)
HO MpUHUMalOT He Bosiee 1 He MeHee - ;

- KO3 PULIMEHT, NPUHUMAEMBIN paBHbIM 1,5.
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Pucynok 8.6 — Cxema ycuanii npu pacyere xKee300eTOHHBIX 5JIEMEHTOB 110 HAKIOHHOMY
CeYEHUI0 Ha AefiCTBUE TONEPEUHbIX CHII

Ycunue ons nonepevyHon apmaTypbl, HOPMasibHOM K NPOAOJIbHOM OCK 3/IEMEHTA, ONpeaensoT no popmye
, (8.58)

rae - KoapOUuuneHT, NpUHMMaeMbli paBHbIM 0,75;

- ycunue B nornepeyHomn apmMaType Ha eAnHULY AJIMHbI 3/1eMeHTa, paBHoe
. (8.59)

PacyeT npon3BoASAT 4S8 pAAa PacnosioXKeHHbIX Mo AJIMHE 3/1eMeHTa HaKNOHHbIX Ce4eHni nNpu Hanbonee onacHoOM AJIHE NpoeKkLun
HakJIoHHOro ceyeHus C. Mpu 3Tom gnnHy npoekumn C B chopmyne (8.58) npuHumatoT He meHee 1,0 n He Bonee 2,0

JonyckaeTcs Npon3BoANTL pacyeT HaKJIOHHbIX CeYEHWI, He pacCMaTpUBas HaKJIOHHbIE CeYeHWs Mpu onpeaeseHny nonepeYHon cuibl
OT BHeLUHe Harpy3Ku, U3 ycsioBus

, (8.60)
rae - nornepeyHas cuia B HOPMasbHOM CE4YEHUN OT BHELLHEN Harpys3Ku;
; (8.61)
. (8.62)

Mpun pacnosoXXeHnn HOPMaJIbHOrO CEYEHNS, B KOTOPOM YHMUTLIBAIOT MOMNepeyHyto cuiy , B611M3M onopbl Ha PacCTOAHUN a MeHee . pacyeT
13 ycsiosusa (8.60) Npon3BoasaT YMHOXKas 3HavYeHns onpeaensemMolie no gopmyse (8.61), Ha KO3MMOULIMEHT, paBHbIN -, HO NPUHUMAIOT
3HayeHue He Bonee

Mpu pacnonoXXeHnn HOpMasbHOro Ce4eHNs, B KOTOPOM YHMUTLIBAIOT NOMEPEYHYIO CUJTY , Ha PacCTOSTHUN a MEHee - pacyeT 13 yCs1oBuMS
(8.60) Nnpon3BOAAT, YMHOXas 3Ha4YeHne , onpepensemMoe rno popmyne (8.62), Ha KO3 DULNEHT, paBHbIN

MonepeyHyto apMaTypy YyUYUTbIBAOT B pacyeTe, ec/iv cobnogaeTcs yciosue
MO>XHO YYUTBIBATH NOMEPEYHy0 apMaTypy U Npu HEBbLIMOJHEHWUM 3TOMO YC/I0BMS, €C/IM B YCN0BUKM (8.56) NpUHUMaTL

LLlar nonepey4Ho apMaTypbl, y4MTbIBAEMOIA B pacyeTe, Ao/KeH BbiTh He Bosblue 3HaYeHus

Mpwn OTCYTCTBMM NONEpPeYHO apMaTypbl WM HapyLLUEeHUM YKa3aHHbIX Bbllle TpeboBaHWA, a TakxXe npmeBefeHHbIx B 10.3
KOHCTPYKTMBHbIX TpeboBaHWI pacyeT Npon3BoOAAT N3 ycnosuii (8.56) nam (8.60), npuHMMasa yCuams Wam . paBHbIMU HY 0.

MNMonepeyHas apMaTypa A0JKHa OTBEYaTb KOHCTPYKTMBHbBIM TpeboBaHMAM, NpuBeAeHHbIM B 10.3.

8.1.34 BansiHne OxKuMaloLmx 1 pacTAarnsBatloLwmMx HanpsH>KeHuin Npm pacyeTe no rnosioce Mexay HakJOHHbIMU CEYeHUSMN 1 Mo
HaKJ/IOHHbIM CeYeHUsAM CnefyeT y4nUTbiBaTb C MOMOLLbIO KO3 MLMEHTa , Ha KOTOPbIN YMHOXaIOT NpaBylo YacTb ycaosui (8.55), (8.56)
nnu (8.60).

3HavyeHns KoadhdULMeHTa NPMHNMATCA PaBHbIMU:

npu - ;

1,25 npwn ;

npu .,

npu .,

roe - cpegHee COxKnMarwulee HanpsaxxeHune B 6eToHe OT BO3eNCTBUSA NPOAO0JIbHbLIX CU, NPUHUMAEMOE NOJIOXKUTENbHBIM. Benndunny
NMPMHNMAKT KakK cpeagHee HarnpdaxXeHne B ce4eHnn anieMeHTa C y4eTOM apMaTypbl.

- CpenoHee pacTdarmeatollee Hanpsa>xeHne B 6eToHe OT BO3LEeNCTBUS npoaoJibHbIX CN, NPUHNMaeMoe NMOJNNIOXKUNTESIbHbIM.

BeNIMumHbI 1 - NPUHUMAIOT Kak CpeaHue HanpsKeHus B Ce4eHnsX 31eMeHToB. [lonyckaeTcs Be/IMYMHbl U - onpeaensaTs 6e3 yyeTa
apMaTypbl NpU cofepXXaHuy NPoLoJbHON apMaTypbl He 6onee 3%.

PacyeT xene306eTOHHbIX 31eMEeHTOB MO HAKJIOHHbLIM CEYEeHUAM Ha
NencTeme MOMEHTOB



8.1.35 PacueT xeie306eTOHHbIX 3/1eMEHTOB MO HAaKJIOHHLIM CeYeHUsIM Ha AeACTBME MOMEHTOB (PUCYHOK 8.7) Mpon3BOASAT 13 YC0BUSA
. (8.63)

roe M - MOMEHT B HaK/IOHHOM CceYeHUn C ANNHON npoekuunn CHa npoaoJibHYK OCb 3JIEMEHTa, Ol'lpeﬂ,eﬂﬂeMbIVI OT BCeX BHeLWHUX cnn,
PacCrnoNoXXeHHbIX MO OAHY CTOPOHY OT paCcCMaTpMBaeMoro HakJ1Io0HHOro ce4eHna, OTHOCUTEJIbHO KOHL.@ HakKJIOHHOro ce4eHus (Touka 0),
MPOTMBOMOJZIOXKHOIO KOHLY, Y KOTOPOIro pacnosiaraeTcsd npoeepsaeMasn NnpoaosibHada apMaTypa, UCMblTbiBaloWaa pacTa)xeHune oT
MOMEHTa B HaKJIOHHOM Ce4YeHUn; Npn 3ToM yHUTbIBalOT Hanbosnee onacHoe 3arpyxeHue B npegesiax HakKJ1I0HHOro ce4eHus;

- MOMEHT, BOCMPMHUMAEMbIA MPOAO0JILHON apMaTypoi, NepeceKatoLLen Hak/IOHHOe CeYeHne, OTHOCUTESIbHO NMPOTUBOMOIOXKHOIO KOHLa
HaKJIOHHOro ceyvyeHuns (Touka 0);

- MOMEHT, BOCNPMHMMaeMbIl NornepeYyHorn apMaTypon, nepeceKatoLlen HakJloHHOe ce4eHne, OTHOCUTESIbHO MPOTUBOMOJIOXKHOIMO KOHLA
HaKJIOHHOro ce4vyeHuns (To4uka 0).

MomMeHT onpenensatoT no popmyne
, (8.64)

rae - ycuave B NpoAoJibHOWM pacTaHYTOM apMaType, NpUHMMaeMoe paBHbIM -, @ B 30He aHKepoBKY onpeaesisemMoe corfacHo 10.3.21-
10.3.28;

- NJeYo BHYTPEHHe napbl CU; AONYCKaeTCcs NpUHUMaTb

MoOMeHT Ansi nonepeyHolr apMaTypbl, HOPMaJibHOW K MPOAOJILHOM OCY 3/IeMeHTa, onpeaensioT rno popmyne
, (8.65)

rae - ycuave B nonepeyHon apmaTtype, NpuHNMaeMoe PaBHbIM . ;

- onpegensoT no gopmyne (8.59), a C npnHumMaloT B npegenax ot 1,0 - no 2,0 . Pac4eT npon3BoAAT A8 HAKNOHHbIX Ce4YeHnn,
PacnoJIoXKeHHbIX MO AJIMHE 3/1IeMEHTa Ha ero KOHLUEBbIX y4acTKax 1 B MecTax obpbiBa NpoAo/IbHON apMaTypsbl, Npu Hanbosiee onacHom
ONVHe NPoeKLnM HakJIOHHOro cev4eHus C, NpMHUMaeMon B yKa3aHHbIX Bbille rnpegenax.

HonyckaeTca Npon3BOAUTb PacyeT HaKIOHHbIX Ce4YeHUN, NPpUHMMas B ycnosum (8.63) MOMeHT M B HaKJIOHHOM Ce4YeHUn Npu ananHe
npoekuun C Ha NPOAOJIbHYIO OCb 3/1eMeHTa, pasHon 2,0 , @ MOMEHT - - PaBHbIM .
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Pycynok 8.7 — Cxema yermui Bpy PACUETS Mene300eTomILIX JIEMENTOB Y10 HAKNOHNOMY
ceyeHuio Ha AeCTBHC MOMEHTOR

Pac4yeT no Npo4YHOCTUN XKene306eTOHHbIX 3/1IEMEHTOB NpU AENCTBUN
KPYTALLMX MOMEHTOB

ObLwume noso>xeHud

8.1.36 PacyeT no MPO4YHOCTHN *ene3obeToHHbIX 3/1IEMEHTOB npAMOYyroJibHoOro nonepe4yHoro ce4eHna Ha nencrene KPYTAWNX MOMEHTOB
nponssoaAaT Ha OCHoOBe MoAeNn NPOCTPAHCTBEHHLIX ceYvyeHui.

[Mpu pacyeTe No Moaenn NPOCTPAHCTBEHHbIX cevyeHumn paccMaTpuBaloT cevyeHunsd, 06Da30BaHHbIe HaKJIOHHbIMW OTpe3KaMn NPAMbIX,
cnegywwnmmm no TpemM pacTAaHYTbIM rpaHAM 3/1eéMeHTa, U 3aMblKaloWw M OTPE3KOM I'IpHMOI7I no l-IeTBepTOI7I oxaTon rpaHn sanemMeHTa.

PacyeT xene3o06eTOHHbLIX 3/IEMEHTOB Ha AeACTBME KPpYTALWNX MOMEHTOB NMPON3BOAAT MO NPOYHOCTU 3/1EeMEHTaA MexXxay
MPOCTPaHCTBEHHbLIMN CeHeHNAMNU U MO NPOYHOCTU NPOCTPAHCTBEHHbIX cevyeHun.

Mpo4HOCTb NO 6eTOHy MeXxay npoCcTpaHCTBEHHbLIMU CeHEeHNAMU XapaKTepusyeTca MakKCMMalJibHbIM 3Ha4eHNeEM KpyTALlwero MOMeHTa,
onpegendaemMblM no CONpoTuBIIEHNIO 6eToHa 0CeBOMY CXKaTUIO C YHETOM HaMnpA>XeHHOro CoCtodaHnAa B beToHe Mexnay
NMPOCTPaHCTBEHHbLIMU Ce4eHNAMMN.

Pac4eT no NpoCTpaHCTBEHHLIM CEYEeHUSAM NPON3BOAAT Ha OCHOBE ypaBHeHvM paBHOBECKA BCEX BHYTPEHHUX N BHELWWHNX CUN
OTHOCUTENBHO OCu, pacnonox(eHHon B LEHTpe C>KaToW 30HbI NPOCTPaHCTBEHHOIr0 Ce4eHUA 3NeMeHTa. BHyTpeHHne MoOMeHTbl BKYaloT
MOMEHT, BOCI'IpI/IHI/IMaeMbIVI apMaTyp0|7|, cneuyromel?l BOOJIb OCU 371EMEHTaA, U apMaTyp0|7|, cnen.yromelh nonepek ocn anemMeHTa,
nepeceKalomel?l NPOCTpPaHCTBEHHOE CevYeHne n paCI'IOJ'IO)KeHHOVI B paCTﬂHyTOI7I 30He NpPoCTPaHCTBEHHOIO Cce4HeHNA Ny paCTFIHyTOI?I
rpaHn sanemMeHTa, I'IpOTI/IBOI'IOJ'IO)KHOI7I CKaToun 30He MPOCTPaAHCTBEHHOIro cevyeHus. lNpn 3TOM ycunus, BOCNpUHUMaeMble apmaTypoVI,
onpenenarT COOTBETCTBUIO MO paCHeTHbIM 3Ha4YeHUAM CONPOTUBIEHUA PACTAXKEHUIO I'IpOﬂ,OJ'IbHOI7I n I'IOFIEpe‘-lHOVI apMaTypbl.

Mpu pacyeTe paccMaTpMBaIOT BCE NOSIOXKEHNSA NPOCTPAHCTBEHHOIO CEYEHUS, MPUHUMAs CKaTYIo 30HY MPOCTPaHCTBEHHOIO CeYeHUs y
HUV>KHel, BOKOBOW 1 BepXHel rpaHen anemMeHTa.

PacyeT Ha coBMeCcTHOe fencrTeue KPYTALWNX N M3rnbaoLmx MOMEHTOB, a TakXe KPYTALWNX MOMEHTOB N NonepeYHbIX CUa Npon3sogsaT
ncxona ms ypaBHeHI/IIZ B3aMMOLeNCcTBunSA MeXXAy COOTBETCTBYIOLNMN CUN0BLIMU haKTOpaMun.

PacyeT Ha OencTBmne KPYTSLLEro MOMEHTA



8.1.37 Pac4yeT no NpoYHOCTU 3/1eMeHTa MexX Ay NPOCTPAHCTBEHHbLIMU CEYEHMNAMU NPOU3BOAAT U3 YC/I0BUSA
, (8.66)

roe T - KpyTAWMWA MOMEHT OT BHELUHUX Harpy3oK B HOPMaslbHOM CeYeHUN INIEMEHTA;

b 1 h - MeHbLWWI 1 6oNbLINIA pa3Mepbl COOTBETCTBEHHO MOMEPEYHOro cevYeHnsa aNemMeHTa.

8.1.38 PacyeT no Npo4HOCTU NPOCTPAHCTBEHHbLIX CEYEHUI NPON3BOAAT N3 YCN0BUSA (PUCYHOK 8.8)
, (8.67)

roeT - prTﬂLLI,I/II7I MOMEHT B NPOCTPaHCTBEHHOM Ce4YeHunun, onpeuenﬂeMbm OT BCeX BHELWHNX CUJ1, PaCNOo/I0XKEHHbIX MO 0AHY CTOPOHY
MPOCTPaHCTBEHHOI0 Ce4eHns;

- prTFILLJ,I/II7I MOMEHT, BOCI'IpI/IHI/IMaeMbIVI apmaTypoVI NMPOCTPaHCTBEHHOIo ce4eHusA, pacnonomeHHoM B nonepe4yHOM No OTHOLLUEHNIO K OCK
321eMeHTa HanpaBJsieHUn;

- KPYTSALLWUA MOMEHT, BOCMIPUHUMAEMbIA apMaTypoi MPOCTPAHCTBEHHONO CeYEHWs, PAacnoJIoXKEHHON B NPOAOIbHOM HamnpasaeHUu.
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Pucyniox 8.8 — Cxembl yCHJIMiA B NPOCTPAHCTBEHHBIX CEUEHHUSAX NPH pacyeTe HA AelicTBUE
KPYTSIHEro MOMEHTA

3HaYeHne COOTHOLLEHNS MeXy yCUAUAMM B MOrepeyHon n NpoaosibHOM apMaType, y4nTblBaeMoe B ycsiosum (8.67), npnseneHo HuxXe.
KpyTALWmnM MOMEHT onpeaensioT no opmyne

, (8.68)
a KPYTALWMA MOMEHT - Mo opmyne

, (8.69)

rae - ycuave B apMaType, PacrnosioXeHHO B MonepeyHoM HanpasieHun; ANis apMaTypbl, HOPMasbHON K NMPOAOJILHON OCU 3/1IEMEHTa,
ycuniuve - onpeaensioT no opmyne

, (8.70)
- ycunve B 3TO apMaType Ha eAVHULY AJIMHbI SN1EMEHTA,
, (8.71)
- NJIoWaAb ceYeHNs apMaTypbl, PaCroI0XKEHHOWN B NONEpPEeYHOM HarnpaB/eHuny;
- Wwar 3Tol apMaTypbl;
- AJIHa NPOEKLUN PacTsHYTON CTOPOHbI MPOCTPAHCTBEHHOIO CEYEHUS Ha NPOAOJIbHYIO OCb 3JIeMeHTa
, (8.72)
- KO3(hPULIMEHT, YYUTHIBAIOLLNIA COOTHOLLEHNE Pa3MEPOB MONEPEYHOr O CeYEHUS
; (8.73)
C - AIMHa NPOEeKLUUN CKaToW CTOPOHbI MPOCTPAHCTBEHHOMO CEYEHUS Ha NMPOAOJIbHYIO OCb N1EMEHTA;

- ycunauve B NpofoJsibHON apMaType, pacrnosioXXeHHOW Y pacCMaTprBaeMoii rpaHu 31eMeHTa



, (8.74)
- Nnouwaib cevyeHns NpoLosbHON apMaTypbl, PACNoIOKEHHON Y pacCMaTpPUBAaEMOMN rpaHu 3/1eMeHTa;

W . - AJIMHA CTOPOHLI MOMEPEeYHOro ceYeHus y paccMaTpuBaeMomn pacTaHYTON rpaHy 31eMeHTa U ANVHA APYroi CTOPOHbI MonepeyHoro
ceyeHuns anemMeHTa.

CooTHOLLEeHue NMPpMHAMaKT B npegenax ot 0,5 po 1,5. B Tom Ccny4yae, eC/qim 3Ha4eHne - BbIXOOUT 3a YKa3aHHble npeaenbl, B pacyeTe
Y4UTbIBAOT TaKoe KOJINYeCTBO apMaTypbl (I'IpOﬂ.OJ'IbHOVI nnn I'IOI'Iepe‘-IHOI7I), Npn KOTOPOM 3Ha4eHNe OKa3blBaeTCA B YKa3aHHbIX
npenenax.

Pac4eT npon3soasaT ona paga NnpoCTPaHCTBEHHbIX cevyeHun, PacnonoXeHHbIX MO AJINHE 371eMeHTa, Npu Hanbonee onacHom AnHe
npoekuummn NpoCcTpaHCTBEHHOro ce4eHns CHa NpoAoJibHYIO OCb 351IeMeHTa. [1pn 3TOM 3Ha4YyeHune C NMPpUHNMaKT He 6onee n He bonee

[JonyckaeTcs pacyeT Ha nenctene KPpYyTdLlero MOMeHTa Npon3BoanTb, He paCcCMaTpuBada NPOCTPaHCTBEHHbIE Ce4eHuna rnpu
onpegeneHnn KpyTdaulero MOMeHTa oT BHELUHeN Harpysku, n3 ycaosua

, (8.75)
rae - KpyTAwWwmn MOMEHT B HOPMaJIbHOM CeYEHUMN 3JIEMEHTA;

- KPYTSALLMIA MOMEHT, BOCMIPUHUMAEMbIA apMaTypoii, PacnosioXKeHHOW Y paccMaTpUBaeMol rpaHy 31eMeHTa B NonepeyHom
HanpasfieHWKn, U onpeaenseMslil No gopmMye

; (8.76)

- KPYTSALLWUIA MOMEHT, BOCNIPUHUMAEMbIA NPOAOJILHOM apMaTypor, PacrooXXeHHON y paccMaTpUBaeMon rpaHu 3feMeHTa, 1
onpegensemsblii No popmyne

. (8.77)
CooTHoLLIEeHVEe NPUHUMAIOT B yKa3aHHbIX Bbllle Npeaenax.

Pac4yeT npon3ssonaT ona paga HopMasbHbIX ceyeHun, PaCrnoNoXXeHHbIX MO OAJINHE 3J1IEMEHTa, AN14 apMaTypbl, paCI'IOJ'IO)KeHHOI7I Yy Kakaon
paCCManI/IBaeMOIZ rpaHn aN1eMeHTa.

Mpw oeicTBUM KPYTALLUX MOMEHTOB ciiefyeT cobniofaTbh KOHCTPYKTUBHbIE TpeboBaHus, nprueeaeHHble B 10.3.

PacyeT Ha COBMeCTHOe fencTBue KpyTsaLuiero n nsrmnbawouiero
MOMEHTOB

8.1.39 PacyeT no NpoYHOCTU 31eMeHTa MexXx Ay NPOCTPAHCTBEHHbLIMU CEYEeHMUAMU NPOU3BOAAT corsacHo 8.1.36.
8.1.40 Pac4yeT no NpoYHOCTM NPOCTPAHCTBEHHOIO CE4YEHNSA NPOU3BOAAT U3 YC/I0BUSA
,(8.78)
roe T - KpyTALWWIA MOMEHT OT BHELLUHEN Harpy3Kku B NPpoCTPaHCTBEHHOM CeYeHnn;
- NpeAesibHbIA KPYTALUA MOMEHT, BOCMPUHNMaEMbI NMPOCTPaHCTBEHHbLIM CEYEeHUeEM;
M - n3rmbaoLmin MOMEHT OT BHELLHEeN Harpy3ku B HOpMaibHOM CeYeHunu;
- NpeAenbHbIA N3rnbatoLwmnin MOMeHT, BOCNIPUHUMAEMbI HOPMaJlbHbIM CEHEHNEM.
Mpu pacyeTe Ha COBMECTHOE AeNCTBUE KPyTALLero n n3rmbaoLiero MOMEHTOB pacCMaTpPMBatOT NPOCTPaHCTBEHHOE CeveHmne C
pPacTAHYTOW apMaTypon, PacrnosIoXKeHHOW y rpaHn, pacTAHYTOM OT n3rnbatoLero MOMeHTa, T.e. Y rpaHn, HOPMasbHOM K MJIOCKOCTU

nencrteus nsrmbatoLlero MoOMeHTa.

prTFILLI,I/II7I MOMeHT T OT BHeLUHeNn Harpysku onpenendalT B HOpMaJibHOM Cce4HeHUN, pacnoJyiooxXeHHOM B cepeanHe ANMHbI Npoekunn C
BAOJIb I'IpO,EI,OJ'leOI7I OCUu 3/71IeMeHTa. B 3TOM Xe HopMaJIbHOM cevYeHun onpenenaoT n3rnbaoLmin MOMEHT M OT BHeLLHeN Harpysku.

MpenenbHbI KPYTALWNNA MOMEHT ONpeaensioT cornacHo 8.1.37 n NpMHUMaloT paBHbLIM NPaBon YacTu ycnosuns (8.67) (paBHbIM - ) Ans
paccMaTpvMBaeMoro rnpoCTPaHCTBEHHOIO CeYeHus.

MpepenbHbIN n3rnbaoLwmMii MOMEHT onpeaensaoT cornacHo 8.1.9.

JonyckaeTcs ons onpenesieHna KpyTALUX MOMEHTOB UCMOb30BaTh ycnosue (8.75). B 3ToM cnyyae KpyTALWNA MOMEHT U n3rnbatowmi
MOMeHT M onpenensioT B HOPMasibHbIX CEHEHUAX MO AJIMHE 31eMeHTa. B paccmaTpnBaeMoM HOPMasbHOM CeYeHnn npefesnbHbIn
KPYTALWNA MOMEHT MPUHUMAIOT paBHbIM NPaBon YacTu ycnosus (8.75)

ﬂpen,eanbu?l n3rnbaoLwmnin MOMeHT onpenenarT And TOro >xe HoOpMaJibHOro ce4eHus, Kak 6110 YKa3aHo Bbllle.

Mpy COBMECTHOM AEeNCTBMM KPYTALLMX U U3rnbatoLwmx MOMEHTOB c/iefyeT cobniofaTb pacyeTHble N KOHCTPYKTUBHbIE TpeboBaHMs,
npuvseneHHble B 10.3 1 8.1.38.

PacyeT Ha COBMeCTHOe OeNCTBUE KPYTALLEro MOMEHTA U
nonepeyHom cunbl

8.1.41 PacyeT Mo NpoYHOCTU 3/1IeMeHTa MeX Ay NPOCTPaHCTBEHHLIMU CE4YEeHUSAMY NPOU3BOAAT U3 YC/I0BUS
, (8.79)
roe T - KpyTSLWUiA MOMEHT OT BHELUHEN Harpy3ku B HOPMasibHOM CeveHuu;

- npeueanbn?l prTFlLlJ,I/II7I MOMEHT, BOCI'IpI/IHI/IMaeMbIVI 3N1eMeHTOM MeXay NPOoCTPpaHCTBEHHbIMU CEHEHUNAMU U I'IpI/IHI/IMaeMbII7I PaBHbIM



npason 4acTu ycnosus (8.66);
Q - nonepeYyHas cuna OT BHELUHEN Harpy3Kn B TOM XKe HOPMaslbHOM CeYeHunu;

- NpefesibHas nonepeYvyHas cuna, BOCNpuHMMaemMas 6€TOHOM MeX Ay HaKJIOHHLIMU CeYEHNSIMU U MPUHUMaeMasi paBHOWN NpaBoi YacTu
ycnosus (8.55).

8.1.42 PacyeT no NpoYHOCTY MPOCTPAHCTBEHHOIO CeYEHMs MPOM3BOAST U3 ycioBus (8.79), B KOTOPOM NPUHUMAIOT cliedyoLimne
BEINYMHBbI:

T - KPYTALLMIA MOMEHT OT BHELLUHEeR Harpy3kuy B NPOCTPAHCTBEHHOM CeYeHUH;

- NpefienbHbI KPYTALUA MOMEHT, BOCNPYHUMAEMbI NMPOCTPAHCTBEHHbLIM CeYeHMEM;
Q - nonepeyHas cusa B HAaKJIOHHOM CEYEeHUU;

- NpefiesibHas nornepeyYyHas cunia, BOCNpYHMMaeMas HakJIoHHbIM CeYeHMEM.

Mpu pacyeTe Ha COBMECTHOE AeNCTBME KPYTSALLEro MOMeHTa 1 nonepeYyHon Cuibl pacCMaTpUBalOT MPOCTPAHCTBEHHOE CeYeHmne ¢
pacTAHYTON apMaTypoWn, pacrosIoOKEHHOW y OOHON U3 rpaHen, pacTAHYTOM OT MOMEepPeYHon Cuibl, T.€. y rpaHu, napaniesnbHon
NJIOCKOCTU AeNCTBUSA NONepeyHon CUibl.

prTFILLI,I/II7I MOMeHT T OT BHeLLHen Harpyskun onpenensalT B HOpMaJibHOM CcevHeHnKn, pacnosio)KeHHOM B cepeanHe ONNHbI C BROMb
I'IpOﬂ,OJ'leOI7I OCMu 3/71IeMeHTa. B TOM )Xe HOpMaslbHOM CeYeHUN onpeaesnsaoT NornepeyHyto cuny Q oT BHellHen Harpysku.

MpenenbHbI KPYTALWNA MOMEHT OnpeaensioT coranacHo 8.1.38 u NpnHUMaloT paBHbLIM NpPaBon YacTu ycnosuns (8.67) (paBHbIM - ) Ans
paccMaTpvMBaeMoro rnpoCTPaHCTBEHHOIO CeYeHuns.

MpenensbHylo nonepeYyHyto cuay onpeaensoT cornacHo 8.1.33 1 NpuHMMaloT paBHOM NpasBoun HYacTu ycsiosus (8.56). MNMpu 3Tom cepeanHy
ONVHBI MPOEKLUN HAaKJIOHHOMO CeYEeHNS Ha NPOAOJIbHYIO OCb 3/IeMeHTa pacnosiaratloT B HOPMasibHOM Ce4YeHumn, NpPoxoasilem Yyepes
cepeauHy OAnHbI MPOEKLMN MPOCTPAaHCTBEHHOIO Ce4EeHMs Ha NPOAOJIbHYIO OCb 3JIEMEHTA.

HonyckaeTca onsa onpefeneHns KpyTALWLNX MOMEHTOB UCNOJb30BaTk ycsoBue (8.75), a Ansa onpenesieHnsa NornepeyHbiX Cu - ycaosme
(8.60). B 3TOM cnyyae KpyTALMA MOMEHT U MOMepeYHyto CUY - OT BHELLHEN Harpyskn onpeaensoT B HOpMasibHbIX CEYEHUSAX MO AJSiHe
3/leMeHTa. B paccmaTprBaeMOM HOPMasbHOM CeY4eHUU nNpefesibHbl KPYTAWMUA MOMEHT MPUHMMAIOT PaBHbLIM NPaBon 4acTu yCoBuS
(8.75) (paBHbIM - ), @ NpefeNibHY0 NoMNepeYHyIo CUY B TOM XKe HOPMasibHOM CeYeHUn NPUHUMaOT paBHOM NpaBon YacTu ycaosus (8.60)
(paBHOW - ).

Mpn COBMECTHOM AEeNCTBUM KPYTALLMX MOMEHTOB M MOMepeYHbIX Cna cienyeT cobnofaTe pacHeTHbIe U KOHCTPYKTUBHble TpeboBaHUS,
npusefeHHble B 10.3.

PacyeT xene306eToHHbIX 3/1eMEeHTOB Ha MECTHOoe cXXaTune

8.1.43 PacyeT xene306eTOHHbIX 3/1IEMEHTOB Ha MECTHOe CKaTue (CMATue) nponssoOoAaAT npun OeNCTBUN CKUMatoLWen Cuibl,
I'IpI/I}'IO}KeHHOVI Ha OFpaHVI‘-leHHOVI nnowaagn HopMaJsibHO K NMOBEPXHOCTU »Kene30b6eToHHOro a/IeMeHTa. [Mpn 3TOM y4uTbIBalOT
NnoBbILLEHHOE COMPOTUMBIEHNE CXKaTUO 6eToHa B npenenax prBOBOI7I naowanun (naowanm cMaTus) 3a c4eT 06 bLEMHOro Hanpsa>XeHHoro
cocTosHMs 6eToHa nopg, pr3OBOIZ nnowanbo, 3aBucdllee OT pacnonoXXeHna pr3080|7| naowannm Ha NOBEpPXHOCTU 3/1eMEHTa.

Mpu Hanu4nm KOCBEHHON apMaTypbl B 30HE MECTHOI0 CXXaTud y4UTbIBaAlOT AOMNOJIHNTENIbHOE MNOBbILLUEHWNE CONPOTUBNEHNA COKaTUIO
6eToHa nop pr3OBOI7I nnowanbio 3a CHET conpoTmBeHnAa KOCBEHHON apMaTypbl.

PacyeT 351eMeHTOB Ha MeCTHOe CXaTune Npu OTCYTCTBMU KOCBEHHOW apMaTypbl NPOoM3BOAAT corsiacHo 8.1.44, a npun Hanm4mm
KOCBEHHOW apMaTypsbl - cornacHo 8.1.45.

8.1.44 PacyeT 3/1IeMEHTOB Ha MeCTHOe CXaTue Npu OTCYTCTBMU KOCBEHHOW apMaTypbl (PUCYHOK 8.9) Npon3BOAST U3 YC10BUS
, (8.80)

roe N - MecTHas CKrMatollas cuia OT BHeLLHeN Harpysku;

- NAoWaib NPUNoXKEHNs COKUMatoLWwen Cuibl (Naowanb CMATUSA);

- pacyeTHoe conpoTuBieHre 6eToHa CKaTuio NPY MECTHOM AENCTBUN CXKUMAIOLLEN CUSbI;

- KO3(hPULMEHT, NPUHMMaeMbli paBHbIM 1,0 Npy paBHoMepHoM 1 0,75 Npy HepaBHOMEPHOM pacnpeaefieHn MeCcTHOW Harpysku no
naowanmn cMaTus.

3HayeHve onpenensoT no popmye
,(8.81)
rae - KoaduumneHT, onpenensemsli No opmyne
,(8.82)
HO NMpUHUMaeMsblin He Bonee 2,5 n He MeHee 1,0.
B copmyne (8.82):
- MaKCuMaJsibHasa pacyeTHas njowagb, ycTaHas/MBaeMas no caefyoLlmnm npasuiam:
LLeHTpbl TSHKeCTn niowanen n - cosnagatT;

rpaHuLbl pacyeTHOM NoLWaan OTCTOAT OT KaXK 40N CTOPOHLI MJOLWaAMN - Ha PacCTOAHMW, PaBHOM COOTBETCTBYIOLLLEMY pa3Mepy 3TUX
CTOPOH (puCyHOK 8.9).

8.1.45 PacyeT 3/71eMeHTOB Ha MeCTHoe CxaTue npu Hanan4dmnmn KOCBEHHOM apMaTypbl B BUAe CBapHbIX CETOK NMPon3BoAAT U3 yC1oBUA

, (8.83)



rae - npMBeAeHHoe C y4eTOM KOCBEHHOM apMaTypbl B 30HE MECTHOI0 CXaTusa pacyeTHoe CconpoTuBieHne 6eToHa cxxaTuio,
onpegensemMoe no popmyse

. (8.84)
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@ — BRATH OT Kpaes MIeMeHTa; 6 — [0 BCeH UMpUHE dAEMEHTa; 6 — y kpas (TOpua) SNeMeHTa no Beel ero
WHpHHE; 2 — Ha YTy 3/IEMEHTa; O — Y ONHOTO Kpas MeMeHTa; € — BOIH3H OHOrO Kpas 3/1EMEHTa,
! — onemeHT, Ha KOTOpEIM JNEHCTBYET MecTHas HArpyska; 2 — TWIOMAAL CMATHA Apu 3 — MakCHMaibHan
pacueTHas NAOWANL Ay ya; 4 — USHTP TAKECTH TUIOWAREH Ap o H Apmax; I — MHHUMANBHAT 30HA aDMUPOBAHUA
CETKaMH, FIP¥ KOTOPOH KOCBEHHOE apMHPOBAHHE YUHTHIBAETCS B PacueTe

PllL'yHl)K 8.9 — Cxembl pois pacyeTa 31eMEHTOB Ha MeCTHOe C/KaTUe NPHU PACHiOIOKECHNH MeCTHOM
Harpy3KH

30ech - KoahPuLUMeHT, onpepensemslin no popmyne
; (8.85)

- naowanb, 3aKJlYeHHas BHYTPU KOHTYpa CETOK KOCBEHHOr0 apMUPOBAHUS, CHUTas Mo UX KPaNHUM CTEPXKHSAM, U MPUHUMaeMasn B
¢opmyne (8.85) He bonee . ;

- pacyeTHOe COMpoTUBJIeHNE PaCcTXKEHNIO KOCBEHHOW apMaTypbl;
- KO3(h(PULIMEHT KOCBEHHOIr0 apMUPOBaHMs, onpeaensiemblii No popmyne
; (8.86)

, - 4ncno CTep)KHeI7I, nnowanb ce4eHnsa N gNHa CTEPXXHA CETKU, CHUTaA B 0CAX KpaI7IHI/IX CTep)KHeI7I, B HarnpasJsieHUun X;

, ., - TO Xe, B HanpasJfieHn Y;
S - Llar CeTOK KOCBEHHOIr0 apMMpPOBaHUS.
3HaveHus , , n N NpMHMMaIOT cornacHo 8.1.44.

3HaYeHne MeCTHON COXKUMaloLLEen Cusibl, BOCMPUHUMaeMoe 3JIEMEHTOM C KOCBEHHbBIM apMUpoBaHUeEM (rnpasas 4acTb ycnosus (8.83)),
npuUHMMatoT He 6osiee yABOEHHOIr0 3Ha4€HNA MECTHON CXKMMatOLLEN CUJibl, BOCMIPUHMMAEMOro 3J1IeMeHTOM 6e3 KOCBEHHOr 0
apMupoBaHus (Npasas 4acTb ycnosus (8.80)).

KocBeHHOe apMupoBaHMe O0J/IXKHO OTBeYaTb KOHCTPYKTUBHLIM TpeﬁOBaHI/IFlM, npmeegeHHbIM B 10.3.

PacyeT xene306eTOoHHbIX 3/1IeMEHTOB Ha nponaBJZinBaHMe

ObLwume nono>xeHud

8.1.46 PacyeT Ha npoanassnBaHMe NponsBoaAT And NAOCKUX ene3obeToHHbIX 3IEMEHTOB (NnT) npun OEeNCTBUN Ha HNX (HOpMaJ’IbHO K
MJIOCKOCTU 3JIeMeHTa) MeCTHBbIX, KOHUEHTPUPOBaAHHO NPUNTOXKEHHbIX yCI/I}'II/II7I - COCPenOTOYEHHbIX CUNbI N n3rnbaroLLero MOMeHTa.

Mpu pacyeTe Ha NpoAasaAnBaHME paccCMaTPUBaOT pacyeTHOE rnornepeyvHoe ceveHne, pacnonoXXeHHoe BOKPYr 30HbI Nepefayun ycuanm Ha
3/1IeMEeHT Ha PacCTOSAHUM HOPMaJibHO K ero NpPoAoJibHOM OCK, MO MOBEPXHOCTU KOTOPOro AeNCTBYIOT KacaTesibHble YyCUIns oT
COCPefoTOYEHHbIX CUbI 1 n3rnbatoLlero MoMmeHTa (prcyHok 8.10).

D,eIZCTByPOLLI,I/Ie KacCaTeJlbHble yCUAnAa no njaowaan pac4eTHOro nonepevyHoro ce4eHMsa OOoKHbl 6bITb BOCNPUHATLI 6eToHOM C
conpoTueiieHnem 6eToHa 0CeBOMY pacCTAXeEHUIO N nonepeHHoﬂ apMaTyp0|7|, paCI'IOJ'IO)KeHHOIZ oT pr3030|7| nnowagkn Ha paCcCToAHNN He
bonee . n He MeHee, C COnpoTuUBNIEHNEM PaCTAXEHUIO

Mpwn nencrenmn COCpe,D,OTO‘-IeHHOVI CUNbl KaCaTeJlbHble yCunnd, BoOCnpnHMMaeMsblie 6eToHOM 1 apMaTypoVI, NMPpMHNMaKT paBHOMEPHO
pacnpenesieHHbIMA Mo BCeln naowanmn pacyeTHOro nonepeyHoro cevyeHus. Mpu nenctsum nsrnbaroLLero MOMeHTa KacaTeslbHble ycnnus,
BOCNPUHUNMaeMble 6eToHOM 1 nonepequM apMaTyp0|7|, NMPpUHNMaT JIMNHENHO U3MEHSAIOLWNUMNCA N0 ANNHE pac4eTHOro nonepe4yHoro
ceYvyeHunda B HanpasJsieHUN 0enCcTBNA MOMEHTa C MaKCMMaJsibHbIMU KacaTelbHbIMU yCnnmnamm npoTuBOMNOJIOXKHOIO 3HakKa y Kpaes
pac4eTHOro nonepevYHoro ce4eHmMsa B 3ToOM HanpaBsieHUN.
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Pucynox 8.10 - Yenosnas MOACD NISL PACYETA HA HPOAABIUBANNE

PacyeT Ha NpoAaB/MBaHve Npu AeACTBUM COCPELOTOYEHHOW CUbl U OTCYTCTBUM NMOMEpeYHor apMaTypbl MPOM3BOAST cornacHo 8.1.47,
npv AencTBUM COCPeaoTOHEHHON CMlbl U HaIMYMK NOoNepeYyHol apMaTypsl - corfiacHo 8.1.48, Npu AeicTBUM COCPEAOTOUEHHbIX CUJbl U
nsrmbatoLero MoOMeHTa n OTCYTCTBUU NoMNepeyHon apMaTypbl - cornacHo 8.1.49 v npu AencTBUU COCPefoTOYEHHbIX CUJIbI 1
usrubatoLero MoMeHTa U HaanyYuK NonepeYvHol apmaTypsl - cornacHo 8.1.50.

PacyeTHbI KOHTYpP NONepeyHoro ceveHns NPUHUMAaLOT: NPY PacrnoioKeHUN NIoLWaLKU nepeaayn Harpysky BHYTPY NJI0CKOro 3eMeHTa
- 3aMKHYTbIM 1 PacnoJioXXeHHbIM BOKPYT MJolanky nepeaadv Harpysku (pucyHok 8.11, a, r), npy pacrnofioXxXeHnmn naowankmu nepenaym
Harpysku y Kpas Wiam yrfia njiiockoro sfeMeHTa - B BUAe ABYX BapUaHTOB: 3aMKHYTbIM U Pacro/ioXeHHbIM BOKPYT MJIOWaAKu nepeaayu
Harpysku, v He3aMKHYTbIM, C/IeAyOLWUM OT KpaeBs MJ0CKoro afemMeHTa (pucyHok 8.11, 6, B), B 3TOM CJlydae YHUTbIBAOT HAaUMEHbLLYIO
HeCcyLLy cnocobHOCTbL NpY ABYX BapraHTax pacrnosioXXeHns pacyeTHOro KOHTYpa NomnepeyHoro ceveHus.

B cny4ae pacrnono)XXeHus oTBepCcTusA B NANTE Ha PacCTOAHUM MeHee 6h oT yrna nnn Kpasa nnowagku nepenadnm Harpyskm oo yrina mam
Kpas 0TBepPCTUA, HaCTb paCHETHOro KOHTYpa, pacrnoslioXXeHHaa Mexxay AByMA KaCaTeJIbHbIMU K OTBEPCTUIO, NpoBeAEHHBIMU U3 LLEHTPa
TAXKECTU NoWaaKu nepenadn Harpysku, B pacyHeTe He yHUThbIBaeTCA.

Mpwn 0eCcTBUM MOMEHTa B MecTe npunnoXxeHums COCpeﬂ.OTO‘-IeHHOVI Harpysku noJioBUHY 3TOro MOMeHTa YYUTbIBAlOT NP pacHeTe Ha
nponassinBaHue, a Apyryto noJsioBuHy - npun pacdeTe Nno HopMaJibHbIM Ce4HeHNAM Mo WnpnHe cev4eHns, BKJIIOYalOLLEN LUMPUHY nolWaaku
nepenadun Harpyskum n BblCOTY Cce4eHnda NJAOCKOro anieMeHTa no obe CTOPOHDbI OT NMJIoWaAKM nepenadn Harpysku.

Mpwn nencrenmn coCpenoTo4eHHbIX MOMEHTOB N CUJIbl B YCJTOBUAX MPOYHOCTUN COOTHOLWLEHNE MeXay ﬂ,eI7ICTByPOLLI,I/IMI/I cocpenoTo4eHHbIMA
MOMeHTaMu M, y4nTbiBaemMbIMU NPY NPOAaBANBAHUU, U NPeesibHbIMU NPUHUMAKT He 6onee NosoBUHbLI COOTHOLLEHUSA Mexnay
ﬂ,el?ICTByIOLLI,VIM cocpenoTo4YeHHbIM ycunnem F n npenenibHbiM

Mpu pacnonoxxeHmu COCpeﬂ.OTO‘-IeHHOIZ CUNbl BHELUEHTPEHHO OTHOCUTEJIbHO LeHTPa TAXKeCTU KOHTYpa paCcHeTHOro nonepeyHoro
ceyeHuns 3HavYeHns nsrubaroLmx coCcpenoTo4eHHbIX MOMEHTOB OT BHELLHeN Harpysku onpenenarnT C y4eTOM OOMNOJIHUTENBbHOIoO
MOMEHTa OT BHELEHTPEHHOIr o NpuIoXXeHna COCpeﬂ,OTO‘-IeHHOVI CUJ1bl OTHOCUTEJNIbHO LLEHTPa TAXECTU KOHTYpPa pac4eTHOro
nonepe4vyHoro ce4eHna C NONOXXNTENbHLIM NN 06paTHbIM 3HaKOM MO OTHOLWEHNIO K MOMEHTaM B KOJIOHHE.
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a ~ IIOWAAKA NIPHIONKEHHS HATPY3KH BHYTPH MIOCKOrO 5HEMEHTa; 6, 6 — TO XKe, Y Kpas MiocKoro SIeMeHTa,
2~ 1Ipi KPecTooBGPasHOM PACTIOTOKEHIH [TONEPEUHON aPMATypbI,
1 ~ niolas MPUIOKEHH HATPY3KH; 2 — PACUETHBIH KOHTYD MOMEPEYHOTO CEMEHHs; 2’ — BTOPOl BapuaHT
PACHONMKEHUs PACUETHOTO KOHTYPa; 3 —~ UEHTP TSOKECTH PACUETHOTO KOHTYPa (MeCTo mepecedenns ocel X, u
¥1); 4 ~ UeHTp THXECTH IOMWIAMKH TIPUNOKEHUS HATPY3Kky (MECTO Nepeceyenns oceit X u ¥); 5 — nonepeunast
apmatypa; 6 — KOHTYP PACUETHOro MONEPEYHoro CeveHus Oe3 ywera B PacueTe NONEpeyHOil apMarTypbl;
7 ~ rpaHuua (xpai) mIockoro onemexTa

Pucynok 8.11 — Cxema pacueTHbIX KOHTYPOB IIONEPEIHOr0 ceveHus! PH NMPOABIUBAHUN

PacyeT aneMeHTOB Ha NpoAaB/NBaHNE NPV OENCTBUN
cocpenoTo4YeHHOW CUJbI

8.1.47 PacueT anemeHTOB 6€3 nonepeyHo apMaTypbl Ha NPOAABAVBaHUE NPY AeACTBUN COCPeAOTOYEHHON CUJlbl MPOU3BOAAT U3
ycnosusi

, (8.87)
raoe F - cocpenoTo4YeHHas cuia OT BHELLHEN Harpys3ku;
- NnpegesibHOE ycuane, BOCNpUHMMaeMoe 6eTOHOM.
Ycunune onpenensaoT rno opmyne

, (8.88)

rae - naowaib pac4eTHOro NOMepeyHoro ce4eHuns, PacrnosIoKEHHOro Ha pacctosHum 0,5 - OT rpaHnLbl NIOWAAN MPUIOXKEHNS
cocpenoToyeHHon cunbl F ¢ paboyelt BbICOTOM cedeHns (pUCyHok 8.12).
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1 ~ pacueTHO® MONEPEHHOE CeUeHHE; 2 — KOHTYD PACUSTHOTO TIOTIEPCHHOTO Cevenus 3 — KONTYD NIoManku
NPHI0MKEHNA HArPY3KY

Pucynox 8,12 — Cxema pyist pacuera #ese306eTONNBIX Y1eMEHTOB Ge3 nonepeuHol apMaTyphl
HA NPOAABJAMBARNE

Mnowanb onpenenaoT no popmyne
, (8.89)
rae u - nepuMeTp KOHTYpa pacyeTHOro NonepevyHoro ce4eHus;
- NnpuBefeHHas paboyas BbICOTa Ce4YeHUs .,
30ecb 1 - - paboyvas BbICOTa CeYeHMs AN NPOLAOJILHOM apMaTypbl, PacroJfioXXeHHOM B HanpassieHUn ocen X n'Y.

8.1.48 PacyeT 3/1eMeHTOB C rnornepeyHon apMaTypon Ha NpoJasanBaHue rnpu AencTBumM cocpefoToYeHHON Cnbl (pUCYHOK 8.13)
npou3BoOaSAT U3 yCJI0BUSA

, (8.90)
roe - npegenbHoe ycuane, BOCMPUHMMaeMoe nornepeyHoin apMaTypoii Npyu NpoAaBanBaHmm;
- NpefenbHoe ycunime, BocnpuHuMaemoe 6eToHoM, onpeaensemoe cornacHo 8.1.47.

Ycunue , BOCNpuUHYMaeMoe rnornepeyHoin apMaTypoil, HoOpMasibHOWM K MPOA0JIbHON OCK N1eMeHTa U PacrnosioXKeHHOW paBHOMEPHO BAOJb
KOHTYpa pacYeTHOro rnornepeyHoro ce4eHuns, onpenensoT no gopmyne

. (8.91)

rae - ycuame B nonepeyvHoi apMaType Ha eanHNLY OJIMHBI KOHTYPa PacHeTHOro NonepeyHoro Ce4YeHus, pacrosioxXeHHon B npeaenax
paccTosAHUS - Mo 06e CTOPOHbI OT KOHTYpPa PacHeTHOro cevyeHuns

. (8.92)

- nnowanb ce4eHUa nonepequVI apMaTypbl C Warom ., pacrnosioXXeHHaa B npegenax pacCtodaHMa no obe CTOPOHbI OT KOHTYpa
pPac4eTHOro nonepevYHoro ce4eHMs No NepnMeTpy KOHTYpa pacH4eTHOro nonepe4vyHoro ce4eHu4,;

U - NepuMeTp KOHTypa pacHeTHOro nonepeYyHoro ce4eHus, onpeaensemslin cornacHo 8.1.47.

Mpu pacnonoXeHun nonepevyHon apMaTypbl HEPaBHOMEPHO MO KOHTYPY Pac4eTHOro NonepeyHoro Ce4eHmns, a CocpefoTONEHHO y ocen
niowanky nepefayn Harpysku (kpectoobpasHoe pacnosioXKeHne nonepevyHor apMaTypbl) NepUMeTp KOHTYypa U A4J19 NonepeyHomn
apMaTypbl MPUHMMAIOT MO PaKTUYECKUM OJIMHAM YH4aCcTKOB pacrosloxKeHUs nonepevyHon apMaTypbl U - M0 pacHeTHOMY KOHTYpPY
npofdasnnsaHus (pncyHok 8.11, r).

3HayeHune NpuHMMatoT He Bonee - . MonepeyHyto apMaTypy y4UThIBAIOT B pacyeTe npu He MeHee



3a rpaHuLen pacnosioXKeHns nonepeyHon apMaTypbl pacyeT Ha npodasanBaHne NponsBoasaT corsacHo 8.1.47, paccMmaTpmBas KOHTYP
pacyeTHOro nornepeYyHoro ce4eHns Ha PacCTOAHUM OT rpaHuLbl PAcrosIOXKEHUS rnornepeyHon apmMaTypsl (pucyHok 8.13). Mpu
COCpe0TOYEHHOM PacroJIOXKeHMW nonepeYyHon apMaTypbl MO 0CAM MJOLWAAKM Nepefadn Harpys3Kku, KpoMe Toro, pac4yeTHbIN KOHTYpP
nonepeyHoro ceyeHns 6eToHa NPUHMMAIOT MO AMaroHaabHbIM IMHWAM, CNEeAYIOWNM OT Kpas pacrnosioXKeHWs nonepeyHon apmMaTypbl
(pucyHok 8.11, r).

MonepeyHas apMaTypa LOJ/KHA YAOBNETBOPSATb KOHCTPYKTUBHLIM TpeboBaHUsAM, npuBefeHHbIM B 10.3. Mpy HapyLleHUn yKa3aHHbIX B
10.3 KOHCTPYKTUBHbLIX TpebOBaHUiA B pacyeTe Ha NpoAaB/vBaHUe CleayeT YYUTbiBaTb TOJIbKO NONepeyHyo apMaTypy, nepecekatoLLyio
nupamMuay npofasnaueaHus, npy obecnevyeHny ycnoBuii ee aHKepoBKU.
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/- PpacteTHOE MONEPEYHOE CCUCHWS, 2 - KOHTYP PacueTHOr0 MOMEPEYHOTO CEUEHHUS; 3 - TPaHUIEl 30HE,
B [PERenax KOTOPBIX B pacueTe YYMTHLIBACTCA NONEpEYHas apMarypa, 4~ KOHTYpP pPacyeTHOro MornepeyHoro
ceueHns Gea ydera B pacuere nonepeqnoﬁ apmarypsl; J- KOHTYP TIOIIANKHA IPUIIOKEHUS HAarpy3KH

Pucynox 8,13 — Cxema ais pacuera xene306eTOHHBIX IIIMT C BEPTHKAILHON PABHOMEPHO
pacupefenennoii nonepeynoli apMaTypol Ha NpoAaBAUBAHHE

Pac4yeT 3/1eMeHTOB Ha nponasJinBaHME Mpun 0EencTenmn
coCcpenoTOo4YEeHHbIX CUJIbl N n3rmbatoLlero MOMeHTa

8.1.49 PacyeT 3n1emeHTOB 6€3 nonepeyHoON apMaTypbl Ha NpPoAaBJ/iMBaHNeE NPy COBMECTHOM AEeACTBUN COCPEAOTOYEHHbIX CUJIbI U
n3rnbatoiero MoMeHTa (CM. pucyHok 8.12) Npon3BoAAT U3 YCOBMUA

, (8.93)
roe F - cocpegoTo4yeHHas cuna OT BHELUHEN Harpysku;
M - cocpefoTO4EHHbI N3rnbatoLmnini MOMEHT OT BHELLHEN Harpy3Kku, y4uTbiBaeMblli Npy pacyeTe Ha npodasnvBaHue (8.1.46);

n- - npegenbHble COCpenoTo4HeHHbIE CUJla U n3rnbaoLmnin MOMeHT, KOTOpble MOryT 6bITb BOCNPUHATLI 6eToHOM B pac4eTHOM
nonepe4yHoOM ce4eHUn Npun Ux pasnesibHOM OencTeun.

B >xene3obeToHHOM KapkKace 30aHUI C NNOCKNMU nepekpbiITnammn COCpeﬂ,OTO‘-IeHHbIIZ n3rnbaroLmnin MOMeHT paBeH CyMMapHOMY
|/|3r|/|6a|ou_leMy MOMEHTY B Ce4eHnAx BerHeI7I N HUKHEWN KOJIOHH, NMPpUMbIKalUWKUX K NEPEKPbLITUIO B pacCMaTpnBaeMoM Yy3ne.

MpenensbHylo cuny onpenensoT cornacHo 8.1.47.
MpepenbHbIN N3rnbaoLWwmMii MOMEHT onpeaensioT no opmynie
, (8.94)
rae - MOMEHT COMPOTUBNEHNS PacCHeTHOro NoNepeYHoro ce4eHus, onpeaensemslin cornacHo 8.1.51.

Mpwn nencTsum nsrnbaoLmx MOMEHTOB B OBYX B3aMMHO nNepneHONKYNApHbIX NJIOCKOCTAX pacHeT NponsBogaT U3 yCoBUA



, (8.95)

roe F, n. - cocpepoToyeHHble cuna n nsrnbatoime MOMeHTbl B HanpaBaeHUsax ocein X 1Y, y4uTbiBaeMble Npu pacyeTe Ha
npofdasnnsaHue (8.1.46), OT BHELLHEN Harpys3Ku;

, o, - NpenefsibHble COCpefOoTO4YeHHbIE CNa U n3rnbaroLime MOMEHThI B HanpaBneHnsax ocemn Xny, KOTOpblE MOTIyT ObITb BOCNPUHATLI
6eToHOM B pac4eTHOM rnonepevyHoOM ce4eHUn Npun Nx pasnesibHOM 0EenCcTBUn.

Ycunue onpepensoT cornacHo 8.1.47.
ycunua v - onpefensioT CornacHo yKasaHuaM, NpuBefeHHbIM Bbille, Npy 4eNCTBUN MOMEHTa B MJOCKOCTN ocenl X 1 Y COOTBETCTBEHHO.

8.1.50 PacyeT Npo4HOCTM 3/1EMEHTOB C NonepeyHolr apMaTypoi Ha NpoAaBiMBaHe Npu AeiCTBUM COCPELOTOYEHHOW CUIlbI 1
n3rnbaoLux MOMEHTOB B ABYX B3aUMHO NeprneHanKyspHbIX MJ0CKOCTSX NPOU3BOAAT U3 YCOBUS

, (8.96)
roeF, n -cm. 8.1.49;

, o M- npenenbHble COCpenoTo4HeHHble Cla U n3rnbaroLime MOMEHThI B HanpaBneHnsax ocemn Xny, KOTOpblIE MOTyT ObITb BOCNPUHATLI
6eToHOM B pac4eTHOM rnonepevyHoOM ce4eHUn Npun Nx pasnesibHOM 0encTeuu;

, . U - npeaenbHble COCPeloTOYEHHbIE CMa U n3rubatLire MOMEHTbI B HanpaB/ieHnsax ocein X 1Y, KoTopbie MOryT 6biTb BOCMIPUHATbI
ronepeyHon apMaTypoi Npu nx pasfensHoM AeiCTBUN.

Ycunusa , -, - onpefensoT corfacHo ykasaHusam 8.1.48 n 8.1.49.

ycunuma v -, BOCpUHMMaeMble rnornepeyHon apmMaTypon, HOpMasbHOM K NPOA0JIbHOM OCU 3/IEMEHTa U PacnosoXXeHHON paBHOMEPHO
BAOJIb KOHTYpa pacyeTHOro Ce4YeHns, onpeaensoT Npu 4encTenn nrnbatoiero MOMeHTa, COOTBETCTBEHHO B HarnpassieHun ocen X n 'Y
rno opmye

, (8.97)
rae v - - onpegensoT cornacHo 8.1.48 n 8.1.51.
3HayeHus , ., B ycsioBuu (8.96) npuHmumatoT He bonee ., , . COOTBETCTBEHHO.

MonepeyHas apMaTypa LO/DKHa OTBeYaTb KOHCTPYKTUBHbLIM TpeboBaHUAM, nNpusefeHHbIM B 10.3. Mpy HapyLleHUn yKa3aHHbIX B
pa3gene 10.3 KOHCTPYKTUBHbLIX TpeboBaHWi B pacyeTe Ha NpoaBauBaHve cfiefyeT y4uTbiBaTb TOIbKO MoMNepeyHyo apMaTtypy,
nepecekatoLlyio NnupamMmuay nNpoaaBaMBaHus, Npu obecneyeHnn ycioBuin ee aHKepoBKM.

8.1.51 B ofuiem ciyyae 3HaueHnst MOMeHTa COMPOTUBIIEHUS PAacHeTHOro KOHTypa 6eToHa npv NpPoAaBANBaHUN B HanpaBieHnAaX
B3aVIMHO NeprneHAnKyNsapHbIX ocert X 1 Y onpenensioT no gopmye

, (8.98)
rae - MOMEHT MHEePLMN PacieTHOro KOHTypa OTHOCUTESNIbHO OCEN - U, MPOXOASLLNX Yepes ero LeHTp TsKecTu (pucyHok 8.11);
- MaKCMMasibHOe PacCcTosiHME OT PacyeTHOro KOHTYpa [0 ero LieHTpa TsHKecTu;

3HavyeHne MOMeHTa nHepuunm onpenenarnT Kak CyMMYy MOMEHTOB MHepUUK - OTAENIbHbIX YHaCTKOB paC4HeTHOro KOHTypa nonepe4yHoro
ce4yeHnda OTHOCUTENIbHO LeHTPaJibHbIX ocen, npoxogsauwnx 4epes LeHTP TAXKECTU paCHeTHOIro KOHTypa, NpnHMMasa yCci0BHO LUMPUHY
KaXxX[oro y4acTtka paBHOI?I egnHuue.

Mono)eHne LeHTpa TAXKECTU PacYeTHOro KOHTYpa OTHOCUTEsIbHO BbIGpaHHOM OCK onpeaensioT no opmye
, (8.99)

rae - AJanHa OTAesbHOro y4acTKa pacyeTHOro KOHTypa;

- paccTosiHMe OT LLeHTPOB TSXKECTU OTAEeSbHbIX Y4aCTKOB PacieTHOro KOHTypa A0 BbibpaHHbIX 0cei.

Mpwn pacyeTax NPUHUMAIOT HaVMeHbLUNE 3Ha4YeHUs1 MOMEHTOB COMPOTUBIEHNWS 1

MOMEeHT conpoTMBIEHMNSA PacYeTHOro KOHTypa 6eToHa AN KOJIOHH KPYrsioro ce4yeHus onpenensainT no popmyne

roe D - onameTp KOJIOHHbI.

8.1.52 3HayYeHUssi MOMEHTOB COMPOTUBIEHNS NOMNepeyHo apMaTypbl NPy NPOAABANBaHUN B TOM Cjly4Yae, Korfa rnornepeyHas apmaTypa
pacnono)xeHa paBHOMEPHO BAOJIb PACHETHOr0 KOHTYpa NPoAaBAMBaHUS B Npeaesiax 30Hbl, FpaHuLbl KOTOPO OTCTOAT Ha PacCTOAHUN
B Ka)XAyl0 CTOPOHY OT KOHTypa npoaasnnBaHus 6eToHa (CM. pucyHok 8.13), NpMHUMaIOT PaBHLIMY COOTBETCTBYIOLLMM 3HAYEHUSAM 1

Mpwn pacnonoXxeHUy NonepevHo apMaTypbl B NIOCKOM 3/IeMeHTe COCPeloTOYEHHO MO 0CSAM FPy30BOM MJIOLWAAKM, HanpruMep no ocu
KOJIOHH (KpecToobpa3Hoe pacrnosioxeHre nonepeyHon apMaTypbl B NepeKkpbITAN), MOMEHTLI CONPOTUBJIEHWS MONepeYHon apMaTypsbl
onpeaensioT No Tem e npasusiam, YTo U MOMEHTbI COMPOTUBIeHUs 6€TOHa, NPUHMMAas COOTBETCTBYHOLLYIO (haKTUYECKYo OJNHY
OrpaHNYeHHOro y4acTka pacrooXKeHus nornepeyHoin apMaTypbl N0 pacieTHOMY KOHTYpY NpoJaBanBaHus u . (pucyHok 8.11, r).

PacyeT NNOCKOCTHbIX XKene306eTOHHbIX 3/IEMEHTOB MJIUT U CTEH MO
NPOYHOCTMU

8.1.53 PacyeT no NpoYHOCTU MAOCKUX MJINT NepeKkpbITUA, MOKPLITANA U (YHAAMEHTHbIX MAUT CeayeT NPOU3BOAMTbL Kak pacyeT MaoCKux
Bbll@/IeHHbIX 3/1IeMEHTOB Ha COBMECTHOe AeNCTBre N3rnbatoLx MOMEeHTOB B HarnpasieHUn B3auMHO NepreHAnKyIapHbIX 0cein 1
KPYTALLMX MOMEHTOB, NMPUJIOXKEHHbLIX N0 6OKOBbLIM CTOPOHAM MJI0CKOr0 BbIAE/IEHHOr0 3/1IeMeHTa, a TakXXe Ha AeNCTBMe NPOAOJIbHbIX 1
nonepeYHbIX CU, NMPUIOXKEHHbLIX No GOKOBBLIM CTOPOHAM MJI0CKOro 3/1eMeHTa (pUcyHok 8.14).

Kpome Toro, npv onMpaHum NJIOCKUX MNAUT Ha KOJIOHHbI cnefyeT NPpou3BOANTbL pacHeT NauT Ha NnpoAasBsvBaHNE Ha nencrtene



coCcpefoTOYEHHbIX HOPMaJibHbIX CUJT 1 MOMEHTOB coraacHo 8.1.46 - 8.1.52.
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Pucynox 8,14 ~ Cxema yeunuil, AeHCTBYIOWNX HA BBIAEASHHDIH MIocKkuil daement eAMIUII0H
WHPHHBI

8.1.54 PacyeT no MPOYHOCTN NNOCKUX NMJINT B obem CnyHae pekoMeHOyeTCd Npon3BoANTb NyTeM pa3fenieHns NaoCKoro aJieMeHTa Ha
OTAEeSIbHbIE C/ION CXXaToro 6eToHa 1 paCTﬂHyTOI7I apMaTypbl N pac4eTa Ka>Xaoro cnoqa otaesibHoO Ha nencrene HOPMaJibHbIX U
casurarOWMx CcnMn B 3ToM CJiog, NOJIyHeHHbIX OT nencteuns nsrmubaowmx n KPpyTAWNX MOMEHTOB N HOPMaJlbHbIX CUN (pl/lcyHOK 8.15).

Pucyrox 8.15— Cxema yenanii, nelicTBYomuX B 0€TGHHOM U APMATYPHOM CJOSIX BbIASICHHOTO
YITIOCKOTO 3JIEMEHTa TMThI (ycuing Ha NPOTHBOMOIOMHBIX CTOPOHAX YCIOBHO HE NOKA3AHDY)

PacyeT NNOCKUX 3/1IEMEHTOB NJINT MOXXET Tak>Xe Npon3BoaNTbLCA 6e3 pasneneHnsa Ha cioun 6eToHa un paCTﬂHyTOI7I apMaTypbl Ha
COBMECTHOe fencTBue nsrmbatrowmx m KPpYyTALWNX MOMEHTOB N3 yCJ'IOBI/IIZ, OCHOBaHHbIX Ha 0606LLeHHbIX YpaBHEHUAX NpegenbHoro
paBHOBeCKA:

; (8.100)
; (8.101)
; (8.102)
, (8.103)
roe, , - usrnbawomne n KpyTalime MOMeHThl, AeNCTBYIOLME Ha BblAeIeHHbIV MI0CKUN 3/IEMEHT;
, -, - NpefesnibHble nsrnbaowmne n KpyTAwmne MOMEHTbI, BOCMIPUHUMAaEMbIe MJIOCKUM BbIA/I€HHbIM 3/1eMEHTOM.

3HayeHns npefesibHbiX N3rnbaoLwmx MOMEHTOB 1 - ClelyeT onpefenaTb U3 pacyeTa HopMasbHbIX CEYEHU, NepneHANKYJIAPHbIX OCAM
X 1Y, N10CKOro BblAEIEHHOr0 3/IeMeHTa C NPOJOJILHON apMaTypown, napassiesnbHon ocsaMm X 1 Y, cornacHo ykasaHuam 8.1.1. - 8.1.13.

3HavyeHns nNpenesibHbIX KPYTALWMUX MOMEHTOB c/iefyeT onpenensTb No 6eToHy 1 Mo pacTsaHyToW NPOA0JIbHON apMaType - Mo (hopMynam:
, (8.104)

roe b v h - MeHbLWWIA 1 6ONbLIMIA pa3Mepbl COOTBETCTBEHHO MJIOCKOr0 BbIAE/EHHOr0 3/IEMEHTa;
, (8.105)

roe u. - Nnowaamn cedeHus NPoaoSibHOM apMaTypbl B HanpassieHun ocen X n'Y;

- paboyvast BbICOTa MOMNepeyHoro Ce4YeHns nnThbl.

[JonyckaeTcs NpUMEHATbL U Apyrne MeToAbl pacyeTa rno rnPoYHOCTU MNAOCKOro BblAESIEHHOr0 3/1IeMeHTa, MoJjly4eHHble Ha OCHOBe
paBHOBECUA BHELWIHUNX yCI/IJ'II/II7I, ,D,eI7ICTByPOLLJ,I/IX no 60KOBbIM CTOpOHaM BblAeNEeHHOro asieMeHTa U BHYTPEHHUX yCI/IJ'II/II7I B AMaroHaJibHOM
ce4yeHnn NNoCKOoro BblAesIEHHOr o a/IeMeHTa.

Mpwn BencTBMN Ha BblAENIEHHbIV NJIOCKUA 3IeMEHT NAUT Tak>Xe NPOoAOJIbHOM CUJbl PpacHeT ciefyeT NPoM3BOANTb Kak A1 BblAE/IEHHOr0
MAOCKOro 3/1IeMeHTa CTeH cornacHo 8.1.57.

8.1.55 PacyeT nNa0CKOro BbliAENEHHOIr0 3/1IeMeHTa Ha AencTene nonepedHbIX cnn cnegyeT npon3soanTb U3 YCI0BUA:
, (8.106)

roe n. - nonepedHble CUbI, ﬂ,eI7ICTBy|OLLI,VIe rno 60KOBbIM CTOpPOHaM rnJIoCKoro BblAesIEHHOr 0 3/1EMEHTAQ;

N - - npegenbHble NnonepevyHble CUJibl, BOCNPUHUMaeMble NMJI0CKUM BblAENEHHbIM 3/1EMEHTOM.

3HavyeHns npeaesbHbIX MNonepeyHbIX CU oNpeaensioT no popmyne:



, (8.107)

roe n. - npefesibHble nonepeyHble CUJlbl, BOCMPUHYMaeMble COOTBETCTBEHHO 6eTOHOM 1 monepeYyHon apMaTypol 1 onpeaensemble no
thopmMynam:

; (8.108)

, (8.109)
rAe - UHTEHCMBHOCTb MOMEepPeYHOro apMmMpoBaHus, onpegensemas no gopmyne (8.59).
8.1.56 PacyeT no MPOYHOCTN CTEH B 06LLI,eM Cnydae cnenyeT NponsBoOonTb KaK MJIOCKUX BblAeNNeHHbIX 371eMeHTOB Ha COBMeCTHOoe
£I,EI7ICTBI/Ie HOPMaJibHbIX CUN, I/I3FI/I6<’:IIOLLI.I/IX MOMEHTOB, KPYTAWNX MOMEHTOB, CABUTalOLWNX CUJ1, NonepeYHbIX CUJ1, NPUA0XKEHHbIX NO

60KOBbIM CTOPOHAM MJIOCKOro BblAEIEHHOr0 3/1eMeHTa (PUCYHOK 8.16).

8.1.57 PacyeT cTeH B obLLem Cny4vae pekoMeHOyeTCAa Npon3soanTb NyTeM pa3gesieHNAa NA0CKOoro aJieMeHTa Ha oTAeJibHble C/1on
cxaToro 6eToHa 1 paCTHHyTOIZ apMaTypbl U pacHeTa Ka>Xaoro cnosa otaesibHoO Ha nencrtene HOPMaJibHbIX U CABUTalOWNX CN B 3TOM
cnoe, NoJjly4eHHbIX OT nencTeunsa nsrmnbarowmx n KPYTALWNX MOMEHTOB, obumx HOPMaJibHbIX U CABUTaAOWNX CUN.
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Pucyrox 8.16 — Cxema yeuituit, felCTBYIONUX HA BbIACNCHHBIH MNIOCKUIH 3/IeMEHT eXUHUYHOM
IWHPHHBE CTEHBI (YCHIIMSA HA TIPOTHBONOJIOMKHBIX CTOPOHAX YCIOBHO He NOKA3AHbI)

JonyckaeTcs Npou3BOAUTb pacyeT 6e3 pa3sneneHnsa Ha cioun 6eToHa u paCTFIHyTOI?I apMaTypbl OTAENBHO U3 MJOCKOCTU CTEHbl Ha
COBMEeCTHOe fencTBue nsrmbatox MOMEHTOB, KPYTALWNX MOMEHTOB N HOPMaJibHbIX CUN1 N B NJIOCKOCTU CTEHbLI Ha COBMeCTHOe
nencrtene HOPMaJibHbIX U CABUTalOWNX Chn.

PacyeT CTeHbl B CBOEW MIOCKOCTN PEKOMEHAYeTCS NPOU3BOANTL U3 YC0BUIA, OCHOBAHHbLIX Ha 0606LLEHHbLIX YPaBHEHUSX NpeaesibHoro
paBHOBeCKS:

; (8.110)
; (8.111)
, (8.112)
; (8.113)
roe, . v - HopMmasbHble U CABUTatoLme Cuibl, LeAcTByolme No 6OKOBLIM CTOPOHAM MI0CKOr0 BblAENI@HHOr0 3/1eMeHTa;
, - U - npeaenbHble HopMasibHble U CABUraloLWme Cuilbl, BOCMPYHUMAEMbIe MIOCKUM BblAe/IEHHbIM 3/1eEMEHTOM;
3HavyeHus npeaesibHbIX HOPMasbHbIX CU U - CeflyeT onpeaenaTh U3 pacyeTa HOpMasbHbIX CeYeHUN, NeprneHanKynsapHbIX ocsim X n'Y,
MJ0CKOr0 BblA€NIeHHOr 0 3/1IeMeHTa C BePTUKAIbHOWM 1 FOPU30OHTaJIbHOM apMaTypol, NapasniensHon ocsam X 1Y, CornacHo ykasaHuam
8.1.14 - 8.1.19.
3HavyeHus npenesibHbIX CABUMAOLNX CUN CeayeT onpefensTb no 6eToHy 1 No apMaType . Mo chopMynam:
, (8.114)
roe - paboyas niowanb NonepevHoro cevyeHns 6eToHa BblAENEHHOro 3/1IeMeHTa.
, (8.115)
roe u. - nnowaib cevyeHns apMaTypbl B HanpasfieHny oceit X 1 Y B BblA€/IEHHOM 3/1eMeHTe.

Pac4eT 13 N/1I0CKOCTN CTEHbI MPOM3BOAAT aHaJIOrMYHO pacyeTy NIOCKUX MauT I'IeperbITI/II7I, onpenensasa sHa4eHna npenesibHblX
n3rnbarLmmx MOMEHTOB C Y4€TOM BNNAHUNA HOPMaJlbHbIX CU.

[JonyckaeTcss NpUMEHATbL U ApYyrne MeTobl pacyeTa rno nMPoYHOCTU MNAOCKOro BbIAESIEHHOIr0 3/1IeMeHTa, MoJjly4eHHble Ha OCHOBE
paBHOBECUA BHELWWHUX yCI/U'II/II7I, ,D,eI7ICTByPOLLJ,I/IX no 60KoBbIM CTOpOHaM BblAeNeHHOro asieMeHTa, N BHYTPeHHUX yCI/I}'II/II7I B AMaroHa/ibHOM
ce4yeHunn BblaeNNeHHOro anemMeHTa.

8.1.58 PacyeT no MPOYHOCTU NNIOCKUX BblAEJSIEHHbIX 32JIEMEHTOB CTEH Ha nenctene rnonepevHbIX cna cnegyeT npom3BsoanTb aHa/0rM4HO



pacyeTy NanT, HO C YH4eTOM BJINAHNA NPOAOJIbHbIX CUN.

8.1.59 PacyeT no TPeLnHOCTONKOCTM NANT (Mo 06pa30BaHMIO U PACKPLITUIO TPELLUH HOPMaJibHbIX K MPOAOJILHOM OCK 3/IeMeHTa),
cnefyeT Npov3BoAWUTb Ha AeicTBUe u3rnbaLmnx MOMeHTOoB (6e3 yuyeTa KpyTSALLMX MOMEHTOB) COrlacHO yKa3aHuaM pasgena 8.2.

8.2 PacyeT 3neMeHTOB Xesie306€TOHHbLIX KOHCTPYKLMI NO
npenesibHbIM COCTOSAHUAM BTOPOW rpynnbl

ObLwume noso>eHud

8.2.1 PacyeTbl No nNpefesibHbIM COCTOAHMUSAM BTOPOW rpynrbl BKOYAIOT:
pacyeT No 06pa3oBaHMIO TPELLNH;

pacyeT Mo pacKpbITUIO TPELLNH;

pac4eT no aedopmaumnam.

8.2.2 PacyeT no obpa3oBaHuWIO TPeLLMH NPON3BOAAT, KOraa Heobxoanmo obecneynTb OTCYTCTBUE TpeLwuH (CM. 4.3), a TakxXe Kak
BCMOMOraTesibHbIA NPY pacyeTe Mo PackpbITUIO TPELLUH 1 No AechopMaLmsaMm.

8.2.3 Mpu pacyeTe No 06pa3oBaHNI0 TPELLUH B LIeNsX UX HEAONYLLEeHUsE KO3 PULNEHT HAaLeXHOCTM Mo Harpy3ke NPUHUMAIOT (Kak npu

pacuyeTe no npoyHocTu). Mpr pacyeTe Mo PacKpbITUIO TPELLUH 1 Mo AedopMauusaM (BKIOYas BCNOMOraTenbHbIA pacyeT no
06pa30BaHNi0 TPELLUH) NPUHUMAIOT KO3PMULIMEHT HaAeXXHOCTU N0 Harpyske

PacyeT ene306eToHHbIX 371eMEHTOB MO 0bpa3oBaHUIO U
PACKPbITUIO TPELLVH

8.2.4 PacyeT xene3o6eToHHbIX 31eMeHTOB Mo 06pa3oBaHMIO TPELMH NPOM3BOASAT U3 YCI0BUS:
; (8.116)

rae M - nsrubaioLwmin MOMEHT OT BHELLHEN Harpyskm oTHOCUTEJIbHO OCH, HOpMaJ'IbHOI7I K MJIOCKOCTW AEeNCTBUS MOMEHTa U1 I'IpOXOﬂ,FlLLJ,eVI
Hepes UEeHTP TAXeCTU NpnBeaeHHOro nonepe4yHoro ce4eHna aieMeHTa;

- n3rmnbaoLmin MOMEHT, BOCI'IpI/IHI/IMBEMbIVI HOpPMaJilbHbIM Ce4eHneM 3JIeMeHTa npun o6pa303aan/| TpeLwwuH, OI'IpED,EJ'IﬂEMbIVI no gopmyne
(8.121).

ONnA ueHTpasibHO PACTAHYTbIX 3/1€MEHTOB o6pasoBaH|/|e TpeLwunH onpenendaT U3 ycnosusa:
, (8.117)
roe N - npogonbHoe pacTarueatoLlee ycuame ot BHeLLHen Harpysku,
- Npo4oJibHOE pacTdarnearouiee ycmame, BoCnpnHMMaemoe 3JieMeHTOM npun 06pa3OBaHl/II/I TpeLwwunH, onpegensaemMoe cornacHo 8.2.13.

8.2.5 B Tex cnyyasnx, Kkorga BbIMoSHATCA yciosua (8.116) unum (8.117), BLINONHAIOT pacyeT No packpbITUIO TPeLunH. PacyeT
Kenes3obeTOHHbIX 3/IEMEHTOB NPOM3BOAAT MO HENPOAO/HKMUTENBHOMY Y NMPOAOIIKUTESIbBHOMY PacKPbITUIO TPELLH.

HenpooosmxunutensHoe packpbiTne TpewmH onpenenatoT OT COBMECTHOro 0EeNCTBUA MOCTOAHHbIX U BpeMeHHbLIX (BNVTENbHbIX 1
KpaTKOBpeMeHHbIX) Harpysok, NpoaoJIXNTENIbHOE - TOJIbKO OT MOCTOAHHbLIX N BPEMEHHbIX O/INTE/IbHbIX Harpysok (4.6).

8.2.6 PacyeT Mo pacKkpbITMIO TPELLMH NPOM3BOAAT U3 YCI0BUSA:
. (8.118),
rae - WMprHa packpbITUA TPEeLMH OT AeNCTBUSA BHELLHeN Harpy3ku, onpegensemas cornacHo 8.2.7, 8.2.15 - 8.2.17.
- NpeAesibHO A0MYCTMMas WNPUHA PaCcKpPbITUSA TPELLMH.
3HayeHNs NPUHMMAIOT PaBHbIMU:
a) n3 ycnosus obecnevyeHns COXpaHHOCTM apMaTypbl
knaccos A240...A600, B500:
0,3 MM - MpY NPOAOJKUTESNIbBHOM PACKPbLITUN TPELLMH;
0,4 MM - NPV HEMPOLOJIKUTEIbHOM PaCKpbITUN TPELLUH;
knaccos A800, A1000, , K1400, K1500 (K-19) n K1500 (K-7), K1600 anameTpom 12 MMm:
0,2 MM - NPV NPOAOJIKUTESIBHOM PaCKpPbITUN TPELLUH;
0,3 MM - NPV HENPOLAOJIKUTENIbHOM PaCKpbITUN TPELLUH;
knaccos , K1500 (K-7), K1600 gnameTpom 6 1 9 Mm:
0,1 MM - NPV NPOAOCJIKUTESIBHOM PACKpPbITUN TPELLUH;
0,2 MM - NPV HEMPOLOJIKUTENIbHOM PaCKpbITUN TPELLUH;
6) 13 yCcnoBns orpaHNYeHMa NPOHNLLAEMOCTMN KOHCTPYKLNNA

0,2 MM - NpU NPOAOSKUTENILHOM PACKPLITUN TPELLUH;



0,3 MM - NpU HENPOAOHKNTENIbHOM PaCKPLITUN TPELLMH.

8.2.7 PacyeT xxene306eTOHHbIX 3/1EMEHTOB cnegyeT NpoM3BoAnUTb MO NPOAO/IKUTENIBHOMY 1 MO HENPOAO/IXKUNTEJIbHOMY PaCKpbITUO
HOPMaJibHbIX N HAKJIOHHbLIX TPEeLWWH.

LLIMpUHY NPOAOSIXKUTENLHOIO PACKPLITUS TPELLUH ONpeaensoT no popmyne
, (8.119)
a WWAPUHY HENPOLO/DKUTENbHOr0 PACKPbITAS TPELUWH - Mo popMyie
, (8.120)
rae - WUprHa PackpbiTUS TPELLWH 0T NPOAO/DKUTENLHOMO AEACTBUSA MOCTOSAHHBIX Y BPEMEHHbIX AJUTebHbIX Harpy3ok;

- LUIMPUHA PacKpbITUS TPELLUH OT HEMPOLO/KUTENbHOr0 AeNCTBUS NMOCTOSHHBIX U BPEMEHHbIX (AJNTENbHbIX U KPaTKOBPEMEeHHbIX)
Harpy3sok;

- WWMPUHa paCKpbITUA TPEWWH OT HENPOAOJIXKNTENIbHOI 0 0eNCTBNA MOCTOSAHHBIX U BPeMEHHbLIX O/INTEJIbHbIX Harpy3ok.

OnpeneneHne MmomMmeHTa 06pa3oBaHUS TPELNH, HOPMaJibHbIX K
NpPoOoJSIbHOWN OCWN 3/1eMEHTa

8.2.8 N3rubatowmii MoMeHT npu obpa3oBaHUN TPeLLMH B obLLeM ciy4vae onpenenseTcs no gedopMaloHHON Moaenn cornacHo 8.2.14.

Onsi 3n1eMeHTOoB NPSIMOYroJibHOr0, TAaBPOBOI0 MW ABYTaBPOBOIr0 CEYEHUsI C apMaTypOii, PAaCnoJIOKEHHON Y BEPXHEN U HUXKHEN rpaHen,
MOMEHT TpeLynMHoo6pa3oBaHUs C y4eToM Heynpyrux aedopMaunii pacTaHyToro 6eToHa fonyckaeTcs onpeaensTb COrlacHO yKa3aHuam
8.2.10 - 8.2.12.

8.2.9 flonyckaeTcsi MOMeHT 0obpa3oBaHus TpeLmH onpenenaTtb 6e3 yyeTa Heynpyrmx aedopmauunin pacTaHyToro 6eToHa no ykasaHusm
8.2.11, npuHnmasn B hopmyne (8.121) . Ecam npu 3ToMm ycnosue (8.118) nnm ycnosue (8.139) He yAOBAETBOPAOTCA, TO MOMEHT
obpasoBaHMs TpeLmH cefyeT onpefenaTb C y4eTOM Heynpyrux gedopMaLunin pacTaHyToro 6eToHa.

8.2.10 MomMeHT 06pa3oBaHnsa TPELLMH C y4eTOM Heynpyrux aedopmaLunii pacTsaHyToro 6eToHa onpenensitoT B COOTBETCTBMMU CO
cnesyoLMmn NoaoXKeHUIMH;

ceyeHuns nocsie 0edopMUPOBAHUS OCTAOTCS MIOCKUMU;
3MNiOpY HaMNps>XeHWUi B CKaTol 30He 6eToHa NPUHMMAIOT TPEeYrobHON (hOPMbI, Kak Ajs yNpyroro Tena (pucyHok 8.17);

anwpy HaFIpﬂ)KeHI/IVI B paCTﬂHyTOIZ 30He beToHa NMpUHNMaKT TpaI'IeLI,I/IeBI/Iﬂ,HOVI (OPMbI C HAMNPAXKXEHUAMUN, HE NPEeBbIALWLVMK
pacHeTHbIX 3HavYeHnn conpoTmBieHna 6eToHa PacCTAXKEHUIO ;

OTHOCKTEJIbHYI0 AeopMaLINI0 KpalHero pacTAHYTOro BOJIOKHa 6eToHa NpMHMMaloT paBHOW ee npefesibHOMY 3Ha4yeHuo Npu
KpaTKOBPEMEHHOM AeNCTBMM Harpy3ku (8.1.30); npy ABYyX3Ha4yHOM anope AedopMaLnii B C€4EHUN dNEeMeEHTa - ;

Hanps>KeHusa B apMaType MPUHMMAlOT B 3aBUCMMOCTY OT OTHOCUTEJIbHBIX AedopMaLnii Kak 4fif ynpyroro Tena.
8.2.11 MoMeHT 06pa3oBaHNsa TPELLMH C y4eTOM Heyrnpyrux aedopmauuii pacTaHyToro 6eToHa onpefensoT no hopmye
, (8.121)

rae - ynpyronaacTu4ecknin MOMeHT COMNPOTUBIIEHNS CEYEHUS OJ1 KPpallHEro pacTsAHYTOro BojlokHa 6eToHa, onpefensemblin C y4eToMm
nonoxxenmn 8.2.10;

- paccTosiHMe 0T TOYKU NPUI0XKEHNS NPOA0JbHON cuibl N (PacrnofoXXeHHON B LIeHTpe TSHXKeCcTu NpuBeAeHHOro CevyeHns 31eMeHTa) 4o
A0POBO TOYKM, Hambosnee yaaneHHoN OT PacTAHYTOM 30HbI, TpelrHoobpa3oBaHe KOTOPOK NpoBepseTCs.

B hopmyne (8.121) 3HaK "natoc" NPMHMMAIOT NpU CXKMMatloLwen NnpoaosasHon cune N, "MUHyc" - Npu pacTarveatoLlLen cune.
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1 -~ YpoBeHs HEHTpa TAKECTH IPUBEICHHOTO TIOTIEPEUHOTO CeUEHMS
Pucynok 8.17 — Cxema HanpskeHHO-1¢GOPMAPOBAHHOrO COCTOSHAS CEYEHNS ITEMEHTA IPH
npoBepre 06pa3oBaHnA TPEIUH NPu ASHCTBHN N3FHGAIOMIEro MOMEeHTa (@), n3rnbaroniero
MOMEeHTa U NPofoJbHOH cunbl (6)

Ona npaMoyrosibHbIX cevyeHun n TaBpOBbIX CeYyeHunin C NOJIKON, paCI'IOJ'IO)KeHHOVI B CKaTOWN 30He, 3Ha4YeHne npun 0encTBUM MOMEHTa B
MNOCKOCTUN OCKN CUMMETPUN AoNyCKaeTCd NPUHNMaTb PaBHbIM

, (8.122)



roe - ynpyrvn7| MOMEHT CONnpoTuBAEHNA NPUBEAEHHOI0 Ce4eHnd no paCTﬂHyTOI7I 30He ceYeHusd, onpen,enﬂeMbu?l B COOTBETCTBUN C
8.2.12.

8.2.12 MOMEHT COMPOTMBAEHMWS N PAaCCTOsIHUE - ONpeaen AT Nno GopMynam:
; (8.123)
, (8.124)
roe - MOMEHT MHEepLU NPpUBEAEHHOr0 Ce4YeHns 31eMeHTa OTHOCUTESILHO ero LieHTpa TsXKecTu
; (8.125)
I, , . - MOMEHTbI MHEpLMKN ceveHnii 6eToHa, pacTAHYTON apMaTypbl U CKaTOW apMaTypbl COOTBETCTBEHHO;
- naowajb NpUBELEHHOro NonepeYyHoOro cevyeHns 3neMeHTa, onpeaensemMas no gopmyne
; (8.126)
- KO3(h(PULIMEHT NpUBELEHUs apMaTypbl K 6€TOHY
A, , - naowaamn nonepeyHoro ceveHus 6eToHa, pacTAHYTON U CKaToW apMaTypbl COOTBETCTBEHHO;
- paccTosiHue oT Haubonee pacTAHYTOro BOJIOKHa 6eToHa A0 LleHTpa TsXXeCTu NpMBeAeHHOr0 NonepeyHoro ce4eHus anemMeHTa

’

30€eCb - CTaTUYEeCKUIA MOMEHT MJioLaamn NpuBeAeHHOrO NONEPEYHOr0 CEYEHUS I/IEMEHTA OTHOCUTEIbHO Hanboee pacTsHYTOro
BOJIOKHa 6eToHa.

JonyckaeTcs MOMEHT COMnpoTUBIEHUs onpefensTb 6e3 yyeTa apMaTypbl.
8.2.13 Ycunme npu 06pa3oBaHMU TPeLLMH B LEHTPasbHO PacTsHYThIX 3/1eMeHTax onpenensioT no gopmye
. (8.127)

8.2.14 OnpegneneHve MoMeHTa 06pa30BaHMA TPELUUH Ha OCHOBE HEeJIMHENHOW AeOopPMaLMOHHON MoAenn NPON3BOAAT NCXOAA U3 0OLLMX
NonoXXeHnn, npuseaeHHbIX B 6.1.24 n 8.1.20 - 8.1.30, Ho ¢ y4eToM paboTbl 6eToHa B pacTAHYTOW 30HE HOPMaJlbHOrO CeYeHus,
onpenenseMon AnarpaMMon COCTOAHUA pacTAHYToro 6eToHa cornacHo 6.1.22. PacyeTHble XapaKTepMCTUKN MaTeprnasioB MPUHUMaOT
ONsA npefesibHbIX COCTOAHUI BTOPOW rpynnbl.

3HayYeHve onpeaensoT U3 peLleHns CUCTeMbl YpaBHEHU, nNpeacTassieHHbIX B 8.1.20 - 8.1.30, NnpuHMMas 0OTHOCUTENbHYIO AedhopMaLmio
6eToHa Yy pacTAHYTOM rpaHN 37IeMeHTa OT OeACTBUS BHELLIHEN HarpysKun, paBHON NpeaesibHOMY 3Ha4eHU0 OTHOCUTENbHOMN
necdopmaumm 6eToHa Npu pacTaXKeHUW , onpeaenseMoMy CornacHo ykasaHmam 8.1.30.

PacyeT LWMPUHbI PAaCKPbITUA TPELLMH, HOPMaJibHbIX K MPOA0JIbHOMN
OCW 3/1IEMEHTA

8.2.15 LnpunHY packpbliTUa HOpMasbHbIX TpewmH (i = 1, 2, 3 - cm. 8.2.7) onpenensoT no dpopmye
,(8.128)

rae - Hanps>xeHue B NPoA0JIbHOW PacTAHYTOW apMaType B HOPMaJlbHOM Ce4YeHUN C TPELLMHOW OT COOTBETCTBYIOLLEN BHELUHEN
Harpysku, onpegensemoe cornacHo 8.2.16;

- 6asoBoe (6e3 yyeTa BAUSHUSA BUAA MOBEPXHOCTN apMaTypbl) pacCTOSTHUE MEXAY CMEXHbIMW HOPMaslbHbIMUA TPeLLnHaMK,
onpepensemoe cornacHo 8.2.17;

- KO3 (PULIMEHT, YHUTbIBAIOLWMIA HEPAaBHOMEPHOE pacrnpefesieHne OTHOCUTESbHBIX AedopMaLini pacTaHYTON apMaTypbl MeXAay
TpewmnHamu; AonycKaeTcs NPUHMMaTb KO3MMULIMEHT - ; ecaun nNpmn 3Tom ycnosune (8.118) He yaosneTsopseTCs, TO 3Ha4YeHue cnegyeTt
onpenenaTb no gopmyne (8.138);
- KO3 PULIMEHT, YHUTbIBAOLLMA NPOAO/KNTESIbHOCTL AENCTBUA Harpy3Ku, MPUHMMaeMbll paBHbIM:
1,0 - Npn HENPOAOJIKUTENLHOM OENCTBUN Harpy3Ku;
1,4 - Nnpu NPOAO/DIKUTENBHOM AENCTBUN Harpy3Ku;
- KO3 PULIMEHT, YHUTbIBAOLWMIA NPOdPUSb NPOAOSILHON apMaTypbl, MPUHNMAEMbIA PaBHbLIM:
0,5 - onsa apmaTypbl Nepuoanyeckoro Npouis N1 KaHaTHoOM;
0,8 - onA rnagkom apMaTypsl;
- KO3 PULIMEHT, YHUTBIBAIOLLMIA XapaKTep HarpyxeHus, NPUHNMaeMbIil PaBHbIM:
1,0 - oNs 3neMeHToB n3rnbaembix U BHELLEHTPEHHO CXaTbIX;
1,2 - oNs pacTAHYTbIX 3JIEMEHTOB.
8.2.16 3Ha4eHMa Hanps>XeHUs B pacTAHYTON apMaType n3rnbaembix 3/1eMeHTOB onpeaensoT no dopmyne
, (8.129)

rae, - - MOMEHT MHepLMN 1 BbICOTa CXKaTOW 30HbI MPUBEAEHHOMO NoNepeYyHoro ce4eHns aneMeHTa, onpeaesemole € y4eToM naowaamn
ceYyeHWs TOJIbKO CXKaToW 30Hbl 6eToHa, Niowanen ce4eHNs pacTAHYTON U CKaToW apMaTypbl COriacHo 8.2.27, npuHuMas B
COOTBETCTBYIOLLMX (POPMYyiax 3HaYeHNs KoahPULMeHTa NpnBeAeHNA apMaTypbl K 6€TOHY .



Ons n3rnbaembix 3neMeHTOB (PUCyHOK 8.18), rae x - BbiCOTa CKaTol 30HblI 6eToHa, onpenensemMas cornacHo 8.2.28 npu
3HayveHne KoadhduLmMeHTa NpnBeAeHNA apMaTypbl K 6€eToHY onpenenstoT no gpopmyne
, (8.130)

rae - NnpMBeAeHHbI Moay b AedopMauum ckaToro 6eToHa, y4UTbIBaOLWNA Heynpyrne gedopMaunm cxatoro 6eToHa n onpenensembiin
rno popmye

. (8.131)
OTHOoCuTeNbHyto AecdopMauuio 6eToHa NpuHMMatoT pasHoi 0,0015.
JonyckaeTcs Hanps)xeHne onpeaenaTb no dopmyne

,(8.132)

rae - pacCTosiHNE OT LIeHTPa TAXKEeCTU pacTAHYTON apMaTypbl 0 TOYKU NPUIOXKEHNS PABHOAENCTBYIOLLEN YCUANIA B CKATOW 30He
3N1emMeHTa.
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1- YPOBEHB HEHTpA TSHKECTH NPUBEACHHOT0 TTONIEPEYHOrO CEUEHUSA

Pucynox 8.18 ~ Cxema HanpsieHH0-5e)OPMUPOBAHHOLO COCTOSIHUSA DIIEMEHTA C TPEIHHAMK
npy AeficTBUM H3rnGatomero MoMeHTa (¢, §), M3rHGAIONIEro MOMEHTA U NPOAOJLHON CHJIbI (¢)

[ns 3n1eMeHTOB NPSMOYrOJIbHOrO MOMepeYHoro ce4eHns Npu oTcyTCTBMK (Mnm 6e3 yyeTa) CKaTol apMaTypbl 3Ha4YeHWe onpeaensoT no
thopmyne

. (8.133)

Onsa anemMeHTOB NPAMOYroJibHOro, TaBPOBOIro (C NONKOM B CXKaTOW 30He) 1 OBYTaBPOBOIro nonepevyHoOro ce4eHMsa oonycKaeTca 3HavYeHne
NMPUHNMaTb PaBHbIM

Mpv oencTeMmn nsrnbatoLlero MoMeHTa M 1 NpoAosibHONM Cuibl N HanpsXeHne B pacTAHYTOW apMaType onpeaensoT no opmyne
, (8.134)

roe, - naowapb NpUBELEHHOro NonepeyHoOro Ce4eHNs 31eMeHTa U paccTosiHMe oT Hambosliee C)KaToro BoJIokHa 6eToHa [0 LeHTpa
TAXKECTW NPUBEAEHHOIO CeYeHUNs, onpeaensemble no obLWwmMM nNpaBmniaM pacyeTa reoMeTpUYeCcKX XapakTEPUCTUK CeYEHUIA yNpyrnx
3JIEMEHTOB C Y4eTOM MNOLLAAN CeYEeHMA TONbKO CXKaTol 30Hbl 6eToHa, NoLanen ce4eHna pacTAHYTON 1 CKaToW apMaTypbl COrnacHo
8.2.28, npuHMMas KoaduruneHT NpuBeaeHNs apMaTypbl K 6eToHy .

JonyckaeTcs Hanps>xeHue onpeaenaTs no hopmyne
, (8.135)

roe - pacCtosaHue OT UeHTpa TAXeCTn paCTﬂHyTOI7I apMaTypbl 40 TOYKW NPUIOXKEHUA I'IpOD,OJ'IbHOVI cunbl N € y4eToOM 3KCUeHTpucuTeTa,
paBHOro

[na aneMeHTOB NPAMOYrOJIbHOr0 CeYEeHUs NpU OTCYTCTBUM (UK 6e3 yyeTa) CKaToM apMaTypbl 3Ha4YeHWEe [OMYCKaeTCsA onpeaensTh No
opmyne (8.133), B KOTOPOI - - BbICOTa C>KaTOW 30HbI 6eTOHa C y4eTOM BAMSHUSA NPOAOJIbHON CUMbI, ONpeaenisieMas corfacHo 8.2.28,
npuHUMas Ko3pprLMEHT NPUBEAEHNS apMaTypbl K 6€TOHY .

Onsa anemMeHTOB NPAMOYroJIbHOro, TaBPOBOIro (C NONKOM B CXKaTOW 30He) 1 OBYTaBPOBOIro nornepevyHoro ce4eHMsa oonycKaeTca 3HavYeHne
NMPMHNMaTb PaBHbIM

B dopmynax (8.134) n (8.135) 3HaK "natoc" NpuHMMalOT Npu pacTArnsBatoLLen, a 3Hak "MUHYC" Npu COKMUMatoLLen NpoaosibHOM cune.
Hanps>keHusa He Oo/KHbI NpeBbIlaThb
8.2.17 3Ha4veHuna 6a30BOro paccToAHUA MeXAy TpeLmnHaMmn onpeaenstoT no gopmyne
(8.136)
1 NpuHMMatoT He MeHee 10 1 10 cm n He 6onee 40 1 40 cm.
34ech - nJowanb ce4eHnsa pacTaHyToro 6eToHa;

- Naouwafb CevyeHns pacTsHYTON apMaTypbl;



- HOMUHaNbHBIA AUaMeTp apMaTypbl.

3HayeHWs onpenensoT No BbICOTE pacTAHYTOM 30HbI 6eTOoHa -, NCNoJb3ys NpaBuia pacyeTa MOMeHTa 06pa3oBaHNs TPELLMH COrlacHO
yKasaHusam 8.2.8 - 8.2.14.

B nobom cnyyae 3HayeHne NPUHUMAIOT paBHbIM MJIOWAAN CeHeHUs NPy ee BbICOTE B Npefesiax He MeHee 2a u He 6onee 0,5h.
8.2.18 3Ha4eHua Ko durumneHTa onpenensatoT no opmyne
, (8.137)

rae - Hanps»keHve B NPoAOJbHOW PacTAHYTOW apMaType B CEYEeHUU C TPELLMHON cpa3y nocse o6pa3oBaHUs HOPMaslbHbIX TPELLVH,
onpegensiemMoe Mo ykasaHusm 8.2.16, NpuHMMas B COOTBETCTBYIOLLMX POPMyNax 3HaYeHUs . ;

- TO XXe, Npy AeiCTBUM pacCMaTPMBaAEMON Harpy3Ku.
Onsi n3rnbaembix 3/1€MEeHTOB 3HaYeHue KoahuLmeHTa AoNyCckaeTcs onpefensTb No popmyne
, (8.138)

rae onpepensoT no popmyne (8.121).

PacyeT 3n1eMeHTOB Xene306eTOHHbIX KOHCTPYKLMIA MO
nedopmMmaymnam

8.2.19 PacyeT 3/1eMeHTOB eJie306eTOHHbIX KOHCTPYKLMIA Mo AehopMauusm Npon3BoAsAT C YHETOM 3KCMJlyaTaunoHHbLIX TpeboBaHui,
npeabaBASeMbIX K KOHCTPYKLUAM.

Pac4yeT no gedopmaumam cnenyeTt Npon3BoanTbL Ha nencreune:

MOCTOAHHbLIX, BPEMEHHbLIX OJINTEJIbHbIX N KPAaTKOBPEMEHHbLIX Harpys3ok (c™m. 4.6) npun orpaHn4eHnn D.qu)OpMaLI,VIVI TexHonorn4eCkKnMm nnam
KOHCTPYKTUBHbIMU Tpe6OBaHI/IF|MI/I;

MOCTOAHHBLIX N BPEMEHHbIX O/INTENIbHbIX Harpy3okK npu orpaHn4YeHnmn ueq)opMau.vnh 3CTEeTUHECKNMun Tpe6OBaHI/IF|MI/I.

8.2.20 3Ha4veHusa npefenbHo A0NyCTUMbIX AethopMaLmii 31eMeHTOB NpuHMMatoT coraacHo ClM 20.13330 v HopMaTUBHbLIM AOKyMeHTaM
Ha oTAesIbHble BUAbl KOHCTPYKLINMA.

PacyeT xene306eToHHbIX 371eMEHTOB Mo npornbam

8.2.21 PacueT xene306eToHHbIX 3/1eMeHTOB Mo nporu6am Npov3BoASAT U3 YCI0BUS:
, (8.139)

roe f - nporun6 xxene3ob6eToHHOro 3/IeMeHTa 0T AENCTBUS BHELLHER Harpy3ku;

- 3HaYeHue npefesnbHO AOMYCTUMOro Npornba xene3obeToHHOro 31eMeHTa;

Mporunbbl Xxene306eToOHHbIX KOHCTPYKLNA onpenensioT no obuwmm npaBuiamMm CTPOUTENbLHON MEXaHUKUN B 3aBUCMMOCTHY OT M3rNBHBbIX,
COBUTOBbIX U OCEBbLIX AedOPMaLIMOHHBLIX XapaKTePUCTUK esie306€TOHHOro 3/IEMeHTa B CEYEHUAX Mo ero AJinHe (KPUBU3H, YrioB
casura un T.4.).

B Tex cnyyasnx, korga npornbbl xxene3o6eTOHHbIX 3/IEeMEeHTOB B OCHOBHOM 3aBUCAT OT U3rnbHbix Aedopmauuni, 3HavyeHna npornbos
onpenensioT Mo XECTKOCTHbIM XapakTepucTukam cornacHo 8.2.22 n 8.2.31.

8.2.22 Ans n3rnbaembixX 3/1eMeHTOB NOCTOSIHHOIO MO AJIMHE 3/IeMeHTa CeveHus, He NMeoLLMX TPeLLmMH, Npormbsl onpeaensoT no
06LUMM NpaBuIaM CTPOUTESNLHOW MEXAHUKM C UCMOJIb30BaHMEM XKECTKOCTU MonepeyHbIX cevyeHunii, onpenenseMoii no gpopmyne (8.143).

OnpepeneHne KpUBU3HbI XKene306eToHHbIX 3/IEMEHTOB

8.2.23 KpnBusHy nsrnbaemsix, BHELEHTPEHHO CXXaTbIX N BHELLEHTPEHHO PACTAHYTbIX 3JIEMEHTOB ANA BblHNCNEHNA NX I'IpOFI/I6OB
onpenenarT:

a) AN 2N1eMEeHTOB NN YH4aCTKOB 3/1IEMEHTa, rAe B PacTAHYTON 30He He 06pa3yoTcs HOpMaJibHble K MPOAOJIbHON OCU TPELLUHbI,
cornacHo 8.2.24, 8.2.26;

6) ANS SNeMeHTOB NN Y4aCTKOB 3/1IeMEHTa, r4e B pacTAHYTOM 30He UMEITCA TPeLLMHbI, cornacHo 8.2.24, 8.2.25 n 8.2.27.

DNeMeHTbl UM Y4acTKM /IeMEHTOB paccMaTpuBaloT 6e3 TpeLurH, ecnm TpeLmHbl He obpa3sytoTcs [T.e. ycnosue (8.116) He
BbINOJIHAETCSA] NPU AEACTBUM NMOJIHOW Harpy3ku, BKOYaloLWel NOCTOSHHYI0, BPEMEHHYI0 ANNTE/IbHYI0 U KPaTKOBPEMEHHY0 Harpy3Ku.

KpuBusHy »xene3obeToOHHbIX 3/IEMEHTOB C TPeLLnHaMu 1 6e3 TpeLLH MOXKHO Tak)Xe onpefensiTb Ha OCHOBe AedhOopMaLMOHHON MoAeNN
cornacHo 8.2.32.

8.2.24 MNoJsHY0 KPUBU3HY M3rnbaemMbix, BHELEHTPEHHO CXKaTbIX Y BHELLEHTPEHHO PacTAHYTbIX 3/1IEMEHTOB OMNPeAensoT Mo hopMyiam:
AN y4acTKoB 6e3 TpeLLnH B pacTAHYTON 30He
; (8.140)
015 y4aCTKOB C TpeLnHaMmn B pacTSHYTON 30He
. (8.141)
B copmyne (8.140):



, o - KPUBU3HbI COOTBETCTBEHHO OT HEMNPOAOJIXXKUTEJIbHOIO nencTeusa KPaTKOBPEMEHHbLIX HAarpy3sokK n oT NpPpoAOJIXXUNTENIbHOIro nencrensa
MOCTOAHHBLIX N BPpEMEHHbIX O/INTEJIbHbIX Harpys3ok.

B copmyne (8.141):

- KPMBM3Ha OT HEMNPOLAOJIKUTENbHOIrO AeNCTBUS BCEN HAarpy3Ku, Ha KOTOPYIO NPOM3BOAAT pacyeT no gedopMaumnam;

- KPMBM3Ha OT HEMNPOLOJIKUTENLHOIO AENCTBMSA MOCTOAHHBLIX U BPEMEHHbIX OJINTENbHbIX HAarpy3o0K;

- KPMBU3Ha OT NPOAOJIKUTENBHOINO AENCTBUA MOCTOAHHBIX U BPEMEHHbIX AJINTESIbHbIX Harpy3oK.

KpuBu3HbI , - 1 onNpenensoT CoraacHo ykasaHusam 8.2.25.

8.2.25 KpuBun3sHy xene3obeToHHbIX 3/1EMEHTOB OT AEACTBMS COOTBETCTBYIOLLMX Harpy3ok (8.2.24) onpefnensoT no gopmye
, (8.142)

rae M - nsrubawLmin MOMEHT OT BHELLHEN Harpysku (c y4eTOM MOMEeHTa OT I'IpO,D,OJ'IbHOI7I cunbl N) OTHOCUMTENbHO ocCK, HOpMaJ'IbHOIZ
NIOCKOCTU AeNcTBUSA nsrmbatoLero MoMeHTa 1 I'IpOXO,D,ﬂLLI,eI7I qyepes UEeHTP TAXKeCTU npmneegeHHoOro nonepe4yHoro ce4eHna aneMeHTa;

D - n3rnbHas »ecTkocTb npuBeneHHOro nornepeYyHoro ce4eHnsa anemMeHTa, onpeaensemas no opmyne
,(8.143)

roe - Mmoaysb gedopMauunm CXaTtoro 6eToHa, Ol'lpe,El,eJ'IFleMbIIZ B 3aBUCMMOCTW OT NPOAO/IKUTENIBHOCTU nencTeunsa Harpyskm n ¢ y4eTom
Hann4na nam oTcyTCcTBUA TPpELWnH;

- MOMEHT NHepUnn npneeneHHOro nonepeYyHOro ce4eHna OTHOCUTEJSIbHO ero LeHTpa TAXeCTu, onpeuenﬂeMbM C y4eTOM Hann4una mnam
OTCYTCTBUA TPELLNH.

3HaveHns moaynsa gedopmaunm 6eToHa 1 MOMeHTa MHepPLMN NPUBELEHHOr0 Ce4eHns | A5 31eMeHToB 6e3 TpeLmH B pacTAHYTOW 30He
N C TpewmHammn onpenensoT No ykasaHmam 8.2.26 n 8.2.27 cOOTBETCTBEHHO.

MXeCcTKOCTb ene3obeToOHHOro afleMeHTa Ha y4acTKe be3 TpelvH B
PaCTAHYTOWN 30HEe

8.2.26 XKecTKoCTb xene3obeToHHOro anemMeHTa D Ha y4acTke 6e3 TpelwmH onpenensoT no dopmyne (8.143).

MOMEHT UHepLUUn NPUBELEHHOr0 MNOMNEePeYHOro Ce4YeHNs 31eMeHTa 0THOCUMTESIbHO ero LieHTpa TSHXKeCTU onpeaensioT Kak ans
CMNJIOWHOrO Tena no oM NpasmaamM ConpoTUBIEHNS YNPYIrMX 3/1IEMEHTOB C Y4eTOM BCei nowan ceveHns 6eToHa u niowanen
ceyeHunst apMaTypbl C KOIPULMEHTOM NpUBEeAEeHUs apMaTypbl K 6eToHyY

, (8.144)
roe |l - MOMeHT nHepunmn 6eTOHHOIro Ce4YeHns1 OTHOCUTENBHO LeHTPpa TAXeCTn npuneeneHHOoro ronepe4yHoro ce4eHMsa anemMeHTa;

, o=~ MOMEeHTbl nHepunn nJjowanen ce4yeHNs COOTBETCTBEHHO paCTﬂHyTOVI n cKaTom apMaTypbl OTHOCUTEJIbHO LLEHTPa TAXECTU
npmneegeHHoOro nonepe4yHoro ce4eHna afieMeHTa;

- KO3(bpMUMEeHT NpuBeaeHNs apMaTypbl K 6eToHY,
. (8.145)
3HayveHue | onpenensAoT No obLuM NpaBmniamM pacyeTa reoMeTpUYeCcKX XapakTePUCTUK CeYEHNI YNPYrnx 31eMeHTOB.
JonyckaeTcs onpenensaTb MOMEHT UHepummn 6e3 y4yeTa apMaTypbl.
3HayveHns moaynsa aecdopmaumm 6eToHa B hopmynax (8.143), (8.145) npMHUMaOT paBHbIMU:
npu HeNpPoOAO/MKNTENbHOM AEACTBUN Harpy3ku
; (8.146)
npu NPOAO/IKNTENBHOM OeACTBUN Harpy3Kun
, (8.147)

rae - npMHUMatoT no Tabnanue 6.12.

XKecTKOCTb Xene3obeToHHOro 3/ieMeHTa Ha y4yacTKe C TpewnHaMmmn
B paCTAHYTOWN 30He.

8.2.27 XKecTKoCTb »Kene306eTOHHOro 3/1IeMeHTa Ha y4acTKax C TpeLlMHaMmn B pacTsHYTON 30HE ONpenensioT C Y4eTOM C/eyoLnx
MONOXKEHNN:

cevyeHuUs nocsie gedopMupoBaHUs OCTalOTCA NJIOCKUMN;

Hanpsa>XeHusa B 6eToHe C)KaTom 30HbI onpenenarT Kak gna ynpyroro tena,

pa60Ty pacTaHyTOro 6eToHa B ceveHnn ¢ HOpMaJ'IbHOI7I TPELLJ,I/IHOI7I Heé Y4UTbIBAlOT,;

pa60Ty pacTaHyTOro 6eToHa Ha yqyacTKe Mexay CMeXHbIMN HOPMaJibHbIMU TpeLnHaMn YH4UTbIBAOT NOCPEeACTBOM Ko3hduumeHTa .

MKecTkocTb Xene306eToHHOro afieMeHTa D Ha y4acTkax C TpellmHamm onpenensioT no dopmyne (8.143) u npuHmMatoT He bonee
XKeCcTKocTn 6e3 TpeLnH.



3HayveHns Mmoaynsa gecdopMaumm ckaToro 6eToHa NPUHMMaOT paBHbIMU 3HaYe€HUSM NPUBEAEHHOIO MOAY A AedopMaunn . ,
onpenensembix No opmysie (6.9) Npu pacyeTHbIX CONPOTUBAEHMSAX BeTOHa A1 COOTBETCTBYIOLMX HAarpy3okK (HENPOLAOJIKUTENBHOIO U
NPOAOIKNTENbHOrO AEeNCTBUSA).

MOMEHT MHepuMn NpUBELEHHOIO NOMNEPEYHOro CeYEHNS 3/IEMEHTa OTHOCUTESIbHO ero LIeHTpa TSHXXecTu onpeaensaioT no obwmm
npasujiaM CONPOTMBAEHUS YNPYFUX 3/IEMEHTOB C YY4eTOM MJowann ceveHns 6eToHa TOJIbKO C)KaToW 30HbI, NoLaAe CeHeHUs CxaTon
apMaTypbl C KO3 HOULMEHTOM NpUBEAEHNA apMaTypbl K 6E€TOHY - U PacTAHYTON apMaTypbl C KO3(PULNEHTOM NPUBEAEHUS apMaTypbl K
6eToHy

, (8.148)

roe, ., - MOMEHTbl Hepunn nyaowiajen ce4eHs COOTBETCTBEHHO CXKaTOW 30HbI 6eToHa, paCTFlHyTOI7I 1 CKaTomn apMaTypbl
OTHOCUTENBHO LUEeHTpa TAXeCTn npmneegeHHoro 6e3 y4yeTa 6eToHa paCTFlHyTOI7I 30HbI Monepe4YHoro cev4eHMA.

3HavyeHnsA n onpenenarT no obLwmm npasnaam CONnpoTmMBEHNA MaTepnanos, NPpUHNMaa pacctoaHne oT Haunbonee C>XaToro BOJ/IOKHa

6eToHa A0 LeHTpa TSKeCTW NpmBeaeHHoro (¢ KoahdhuumeHTaMm NpuBeAeHNA 1 - ) NonepeYyHoro ceveHns 6e3 yyeta 6eToHa
pPacTAHYTOW 30HbI (pycyHOK 8.19); Ansa nsrnbaembix 3NeMeHTOB

’

rae - CpefHsa BbICOTa CKaTol 30Hbl 6eTOoHa, y4MTbhiBaloLWas BAUAHNE paboTbl pacTaHyToro 6eToHa Mexxay TpelnHaMn n
onpepgensemas cornacHo 8.2.28 (pucyHok 8.19).

3HayeHns U - onpeaensaoT no obLuM NpasBuiaM pacyeTa reoMeTpUYeCcKMX XapakTePUCTMK Ce4YEeHUI YNPYrnxX 31eMEHTOB.

3HavyeHns KO3 ULMEHTOB NpuBefeHNs apMaTypbl K 6eToHy 1. onpegenstoT no 8.2.30.

8.2.28 Ana nsrnbaembix 31IEMEHTOB MOJIOXKEHNE HENTPaJIbHOM OCK (CpeHAs BbICOTa C>KaToW 30HbI 6eToHa) onpenensoT N3 ypaBHeHUS
, (8.149)

rae, . Wn- cTaTU4eckne MOMEHTbI COOTBETCTBEHHO C>KaTol 30HbI 6eTOHa, paCTﬂHyTOI7I 1 cKaTom apMaTypbl OTHOCUTEJNIbHO HeI7ITpaJ'IbHOI7I
ocu.

Onsi NPAMOYroJibHbIX CeYeHUI TOJIbKO C PacTAHYTOM apMaTypon BbICOTY CKaToi 30HbI onpeaensoT no hopmye
, (8.150)

roe .

Onsi NPSAMOYrofibHbIX CeYeHWii C PacTAHYTON U CKaTol apMaTypoi BbICOTY CKAToW 30HbI ONpeaenaoT no opmye
, (8.151)

roe .

[nsi TaBpOBbIX (C NOMKOW B CXKaTOW 30HE) U ABYTaBPOBbLIX CEYEHUIA BbICOTY CXKaTOW 30HbI ONpesenstoT no gopmMye

, (8.152)

rge .
- Nnowanb CeYEHNS CBECOB CXKATOM MOKN.
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1 - ypoBeHs HEHTpa TAKECTH NPUBEAEHHOTO 663 yueTa pacTaHyTol 30HbL GeToHa TIOTIEPEYHOTO CEeYEHHS
Pucyrox 8.19 - TIpusenennoe nonepeuHoe ceveHne (4)  cxemMa HANPSKEHHO-

nedgopMUPOBAHHOro COCTOSTHHS 2JIeMEHTa ¢ TpemuHamu (6) ANsi pacuera ero o Aedopmanmsam
npu pelicTBAN H3rubaloIero MoMenTa

[Ona BHELEHTPEHHO CXKaTbIX N BHELLEHTPEHHO PaCcTAHYTbIX 3/IEMEHTOB MNoJIOXKeHne HeI7ITpaJ'IbHOI7I ocun (BbICOTy C>KaTom 30Hbl)
onpenenarT N3 ypaBHeHUA

, (8.153)

rae - pacCTosiHUE OT HENTPasIbHOM OCU A0 TOYKW NMPUSIOKEHUS NPOAOJSIbLHON CUbl N, OTCTOSLLEN OT LleHTPa TSAXKECTUN NOJSIHOro CeYeHuns
(6e3 yyeTa TpeLmH) Ha pacCTOSHUN . ;

Ly 444, - MOMEHTbI MHEPLUN U CTaTUYECKNE MOMEHTbI COOTBETCTBEHHO C>KaTOW 30HbI 6ETOHa, PacTAHYTON 1 CXKaTol apMaTypbl
OTHOCUTESIbHO HENTpPasIbHOM OCK.

JonyckaeTcs AN 3/1eMeHTOB NPAMOYIroJIbHOr0 CE4EeHUS BbICOTY CKaTOW 30HbI MpY AeACTBUN U3rnbaowmx MOMeHToB M 1 NpoaosibHOWN
cunbl N onpenenats no opmyne

, (8.154)



rae - BblCOTa C>KaTow 30Hbl u3rmbaemoro anemeHTa, onpenensemas no opmynam (8.149)-(8.152);
, - MOMEHT MHepuuUun 1 nNiowaib NpMBEeAEHHOro NonepeYyHoro cevyeHns, onpeaensemMmbie A8 NOJHOro ceveHuns (6e3 yyeTa TpeLUnH).

3Ha4vyeHuns reoMeTpunveCKnX XxapakTepucTtunkK ce4eHnda sasieMeHTa onpenensarT rno obwmm npasunaaM pacdeTa ce4eHnsa ynpyrumx
3/1eMEHTOB.

B dopmyne (8.154) 3Hak "naoc” NpuHMMaloT Npu OKUMaloLwen, a 3Hak "MUHyCc" npu pacTarnsatowen NnpoaosibHOM cune.
8.2.29 )KecTKoCTb u3srnbaembix xene3obeToHHbIX 3/1eMEHTOB A0MyCKaeTCsA onpeaesaTb no dopmMyne
, (8.155)
rae z - pacCTosiHMe OT LieHTPa TAXECTW pacTAHYTON apMaTypbl [0 TOYKN NPUNOXKEHUSA PaBHOAENCTBYIOLLEN YCUINA B CKaTON 30He.
[ns 3n1eMeHTOB NPSMOYroJIbHOr0 CeYeHNs Mpu OTCYTCTBUM (Mn 6e3 yyeTa) CxaTol apMaTypbl 3Ha4YeHne z onpenensoT no hopmye
. (8.156)

Ona anemMeHTOB NPAMOYroJIbHOro, TaBPOBOIro (C NONKOM B CXKaTOW 30He) 1 OBYTaBPOBOro nonepeydHblixX CevyeHui 3HavYeHue z
oonyckaeTca NPUHUMaTb PaBHbIM .

8.2.30 3HayvyeHus Ko3(hPLMEHTOB NPMBEAEHNSA apMaTypbl K 6€TOHY NPUHUMAIOT PaBHbIMU:
LNs CxKaTol apMaTypsl

; (8.157)
ONs pacTAHYTON apMaTypbl

, (8.158)

rae - npMBeAeHHbI MoLy b AedopMaLmm cxaToro 6eToHa, onpeaensaemslin o gopmye (6.9) Npu HeNPOACHKMTENILHOM 1
NPOAOJIKMTENIbHOM AeACTBUM Harpy3ku, 3aMeHss - Ha ;

- NpUBeLEeHHbI MoAyb AedopMaLn pacTsaHYTON apMaTypbl, onpefensieMblii C y4eTOM BAUSHUSA paboThbl pacTaAHyTOro 6eToHa Mexay
TpeLmHaMm no opmyne

. (8.159)
3HavyeHns KoadurLumeHTa onpeaensoT no gopmye (8.138).

HonyckaeTca NpuHUMaTh U, caiegoBaTesnbHo, - . MNpu 3ToM, ecnn ycnosue (8.139) He yaoBNeTBOPAETCHA, pacyeT MpousBoasT C y4eToM
KoapuumeHTa , onpegensemoro no opmyne (8.138).

8.2.31 MNporunbsbl xxene306eTOHHbIX 3JIEMEHTOB MOXXHO onpeAensTh No obLwmMM npaBuiaM CTPOUTENbHON MEXaHUKK C NCMOJIb30BaHNEM
BMECTO KPMBU3HbI HEMOCPEACTBEHHO M3rMBHbIX XXECTKOCTHbIX XapakTepncTuK D nyTem 3amMeHbl ynpyrux nsrnbHeix xapaktepucTtuk El B
pacyeTHbIX 3aBUCMMOCTAX Ha YKa3aHHble XapakTepucTuku D, BbldncasemMsle rno hopmysnam, npusefeHHsbM B 8.2.25 n 8.2.29.

Mpn COBMECTHOM AENCTBUM KPaTKOBPEMEHHON 1 AJINTENbHOM Harpy3oK MoJsiHbIA Nporud 3n1emMeHToB 6e3 TpeLwuH 1 ¢ TpelurHaMuy B
pacTaHYTON 30He onpeaensoT NyTemM CYMMUPOBaHMS NPormboB 0T COOTBETCTBYOLMX HAarpy30K Mo aHanorum ¢ CyMMUpoBaHmem
KPUBU3HBI MO 8.2.24, NPUHMMAs XXECTKOCTHbIE XapakTePUCTUKM D B 3aBUCUMOCTU OT YKa3aHHO B 3TOM MyHKTE MPUHATOWN
NPOAOJIKNTENbHOCTU AECTBIS pacCMaTPUBaEMON Harpy3Ku.

JonyckaeTcs npu onpeaeneHny XecTKOCTHbIX XapakTepucTuK D 3/1eMeHTOoB C TpellMHaMm B PacTaHYTOM 30He MPUHUMaTh

K03 (pULMEHT . B 3TOM criyyae Npm COBMECTHOM AEeNCTBUM KPaTKOBPEMEHHOW U ANNTEIbHON Harpy30K MoJiHbln Npormb nirnbaembix
3/1IEMEHTOB C TpeLrHaMy onpeaensoT nyTemM CyMMUPOBaHUsa Npornbos oT HENpPOAOKMTENIbHOr0 AECTBUS KPaTKOBPEMEHHOM
Harpysku v oT NPOAOCJKUTENLHOr0 AEACTBUS AJNTENbHOM Harpy3kn C y4eTOM COOTBETCTBYIOLLMX 3HAYEHUA XKECTKOCTHbIX
XapakTepucTuk D, T.e. Nogo6HO TOMy, Kak 3TO NPUHATO 4S8 3/1eMeHTOB 6e3 TpeLunH.

OnpeneneHne KPpMBU3HbI XXene306eTOHHbIX 3J1IeMEHTOB Ha OCHOBE
HennHenHonm nedopMaLMOHHOW MoaEeNn

8.2.32 MNonHYyo KpUBM3HY »Kesie306eTOHHbIX 3/1IEMEHTOB Ha y4acTKax 6e3 TpelnH B pacTAHYTON 30He Ce4eHns onpeaenstoT no
dopmyne (8.140), a Ha y4acTKax C TpelmHaMn B pacTSAHYTON 30He ceveHuns - no popmyne (8.141).

3HaYeHns KPMBU3H, BXOAAWMX B hopMy bl (8.140) n (8.141), onpenensioT 13 pelleHns CUcTeMbl ypasHeHun (8.26) - (8.30). Mpu 3Tom
05 31EMEHTOB C HOPMaJlbHbIMW TPeLLUNHaMN B PacTAHYTOWN 30He Hanps)>XeHve B apMaType, nepeceKatoLlen TpeLnHbl, onpeaensaioT no

thopmyne

, (8.160)
roe

. (8.161)
34ech - 0OTHOCMTeIbHaA AedopMaLns pacTAHYTON apMaTypbl B CEHEHUN C TPELLUHON cpa3y rnocsie obpa3oBaHMA HOPMaJibHbIX TPELLUVH;
- ycpeAHeHHaa oTHOoCMTeNbHas AedopMaLms pacTaHYTON apMaTypbl, NepecekaloLen TpeLwmnHbl, B pacCMaTpMBaeMon CTagum pacyeTa.
Mpu onpefeneHnn KPUBU3H OT HEMPOAO/DKUTENIbHOrO AENCTBUSA Harpy3kn B pacyeTe UCMoJb3yloT AnarpamMmmbl KpaTKOBPEMEHHOT O
nedopMMpoBaHMA CKaToro 1 pacTaHyToro 6eToHa, a Npu onpeaeneHnn KPUBU3H OT NPOAOJIKUTENbHOrO AeNCTBUS HarpysKu -

AnarpaMmbl oanTensLHoOro oeopMmnpoBaHuns 6eToHa c PacCHeTHbLIMU XapaKTePUCTUKaMWN ONnAa npenesibHbiX COCTOSAAHUN BTOp0I7I rpynnbl.

ONs YacTHbIX CnyYaeB OeACTBUSA BHELHEN Harpyskm (u3rnb B AByX NMJIOCKOCTAX, U3rmb B MJIOCKOCTY OCM CUMMETPUMN NMonepeyHoro
CeYeHuns 3NeMeHTa U T.MN.) KpMBU3HbI, BXoasume B popmMyibl (8.140) 1 (8.141), onpenensioT 13 pelleHns CUCTEM YpaBHEHNN,
YyKa3aHHbIX B 8.1.26-8.1.28.



9 MpenBapuUTesIbHO HaNPsSXXeHHbIe XKene306eTOHHbIe KOHCTPYKLUK

9.1 NpepnBapuTesibHble HANPAXXeHUa apMaTypbl

9.1.1 NMpeaBapuTenbHbie HaNPsXXeHUs apMaTypbl NPUHUMaIOT He 6oJiee - ANiA ropsYeKkaTaHon U TepMOMEXaHUYeCcKy YNpoYHEHHOM
apMmaTypsbl 1 He 6onee Ans xonoaHoAeOPMUPOBAHHOW apMaTypbl U apMaTypPHbIX KaHaTOB.

9.1.2 Mpwu pacyeTe NpeBapuTeNbHO HANPSXXEHHbIX KOHCTPYKLUUIA ciefyeT y4uTbiBaTb CHUXEHMWE NpeBapuTesbHbIX HanpsXKeHuit
BC/IeZICTBUE NOTepb NpeABapuTesIbHOro HanpshKeHus - 40 nepefayy yCunuii HaTskeHns Ha 6eToH (nepBble NoTepu) 1 Nocse nepenayn
YyCUNINS HaTsKeHWs Ha 6eToH (BTopble noTepu).

Mpn HaTsH>KEHMN apMaTypbl Ha YNopbl ClefyeT y4uTbiBaTh:

nepsble NOTEPM - OT penlakcauum npeasapuTesibHbIX HanNps>KeHuin B apMaType, TeMnepaTypHOro nepenaga npyv TepMnYeckon
06paboTke KOHCTPYKLMIA, AedhopMaLnm aHKepoB 1 aedopMaLmm hopMbl (YNopoBs);

BTOPbIE MOTEPU - OT YCaAKU U NonsyyecTn 6eToHa.

Mpun HaTAXeHUM apMaTypbl Ha 6eTOH cnepyeT y4uTbiBaTh:

nepsble NoTepu - OT AedopMaLnn aHKEPOB, TPEHUSA apMaTypbl O CTEHKN KaHa0B NN MOBEPXHOCTb KOHCTPYKLMN;
BTOpblE MOTEPU - OT penakcaunm npeasapuTesbHbIX HanNps>XXeHUn B apMaType, ycalku 1 nonsyyvectn 6eToHa.
9.1.3 MNoTepun OT penakcaunmn HanpsHKeHUn apMmaTypbl onpeaensoT no gopmynam:

ansa apmaTypbl knaccos A600 - A1000 npu cnocobe HaTsXeHUs:

MexaHN4yeckoMm - ; (9.1)

3/1eKTPOTEPMUYECKOM - ; (9.2)

ons apMmaTypsbl knaccos , K1400, K1500, K1600 npu cnocobe HaTsaxeHuns:

MexaHU4eckom - ; (9.3)

3/1eKTPOTEPMUYECKOM - . (9.4)

34ecb NpuHMMaeTca 6e3 noTepb B Meranackansax.

Mpu oTpuUaTesibHbIX 3Ha4YeHNAX MPUHMMaIOT

Mpu Hann4nn 6onee TOYHbIX AaHHbBIX O penakcaunm apMaTypbl SONYCKAeTCA NPUHMMaTb MHble 3HaYeHNs NoTepb OT penakcauunu.

9.14 MoTepu oT TeMnepaTypHOro nepenaga -, onpefensaeMoro Kak pasHocTb TemnepaTyp HaTﬂHyTOVI apMaTypbl B 30He Harpesa u
yCTpOI7ICTBa, BOCMPUHUNMalOLWEro YCUNNA HaTAXKEHNA NPpU Harpese 6eToHa, NMPUHNMaKT paBHbIMU

.(9.5)
[Mpn OTCYTCTBUM TOYHbLIX AaHHbLIX N0 TEMMepaTypHOMY nepenany AOMyCKaeTCa NpUHUMaTL .

Mpwn Hannyum 6osiee TOYHbLIX AaHHbLIX O TeMMNepaTypHoi 06paboTke KOHCTPYKLUMUW [OMNYyCKAeTCA NPUHUMAaTb UHbIE 3HAa4YEeHUs NoTepb OT
TeMmnepaTypHOro nepenasaa.

9.1.5 NoTepun oT AedopMaLnn CTanbHON PopMbl (YNOpPOB) NPy HEOAHOBPEMEHHOM HaTSXXEHUN apMaTypbl Ha popMy onpenensoT no
thopmyie

, (9.6)

rae n - YUCNI0 CTepPXXHEN (Fpynn CTep>XXHel), HaTArnBaeMblX HEOAHOBPEMEHHO;

- c6nvKeHve yropoB Mo IMHUN LeNCTBUS YCUAUS HaTsDKeHUsl apMaTypsl, onpeaesnisemMmoe 13 pacyeTa AehopMauum popMsl;

| - paccTosiHME MeXAY HapyXHbIMU FPaHsSMMN YropoB..

MpW OTCYTCTBMM AAHHbIX O KOHCTPYKLUUM (DOPMbI 1 TEXHOJIOM MU U3rOTOBJIEHWS [OMyCKaeTcs NpuHUMaTsL MMa.

Mpn 31eKTPOTEPMUYECKOM CNocobe HaTsXKEeHMA apMaTypbl NoTepr oT AedopMaLmn hopMbl HE YHUTLIBAKOTCS.

9.1.6 MoTepu OT feopMaLMn aHKEePOB HAaTS>XKHbLIX YCTPOWUCTB MPU HaTsXKeHU apMaTypbl Ha yNnopbl onpeaenstoT no gopMye
,(9.7)

roe - 06xaTe aHKepoB UM CMELLEHME CTePXKHS B 3aXKMMaXxX aHKepoB.;

| - paccTosiHME MEXAY HapyXHbIMU FPaHsSMMN YropoB.

MpW OTCYTCTBMM AAHHbIX [OMYCKaAeTCs NPUHUMAaTb MM.

Mpn 31eKTPOTEPMUYECKOM CNoCobe HaTsSKEeHUA apMaTypbl NoTepy oT AedopMaLm aHKepoB He YHUTLIBAIOT.

9.1.7 Mpu HaTs>XeHUN apMaTypbl Ha BeToH NoTepu oT AedopMaLny aHKEPOB HaTsXXHbIX YCTPOMCTB onpeaensoT no gopmyne (9.7), B
KOTOPOW NPUHMMALOT - MM, @ NOTEPM OT TPEHUS O CTEHKM KaHaJI0B UM NMOBEPXHOCTb KOHCTPYKLUM onpefensoT no hopmye

roe e - OCHoBaHue HaTypasbHbIX JIOrapugMoB;

, - KoabpuumeHThl, onpeaenseMble no Tabnavue 9.1;



X - OJIMHA Y4aCTKa OT HaTS>XHOro YCTPOWCTBA 10 PACHETHOr0 CeYeHUs, M;
- CYMMapHbI yron NoBopoTa oCv apMaTypsl, pag;

- NIPUHNMaeTCA 6e3 noTepb.

Tabnuua 9.1
KoadhdmumneHTbl Ana onpeneneHns notTepb OT TPeHUs
apmaTypbl
KaHan nnv noBepxHoCcTb npu apmaTtype B Buie
NMy4KoB, CTep>XHen nepnopmnyeckoro
KaHaToB npocuns
1|KaHan:
C MeTaJI/IN4EeCKOM NOBEPXHOCTLIO 0,0030 0,35 0,40
c 6eTOHHOI NOBEPXHOCTbIO, 06pa30BaHHbIN XECTKUM 0 0.55 0.65
KaHanoobpa3oBaTesiem ' '
TO XXe, r’mbkuM KaHanoobpasoBaTenem 0,0015 0,55 0,65
2|beTOHHas NOBEPXHOCTb 0 0,55 0,65

9.1.8 MNoTepwu oT ycaakum 6eToHa Npy HaTSXKEHUN apMaTypbl Ha yNnopbl onpeaensaoT no dopMyne
. (9.8)
roe - necopmaumm ycaflkm 6eToHa, 3Ha4eHUs KOTOPbIX MOXKHO NMPUBINXKEHHO MPUHUMATL B 3aBMCMMOCTU OT Knacca 6eToHa paBHbIMU:
0,0002 - pns 6eToHa knaccos B35 n Huxe;
0,00025 - nns 6eToHa knacca B40;
0,0003 - nna 6eToHa Knaccos B45 u Bbille.

Ons 6eToHa, NoABeprHyTOro TenaoBon obpaboTke Npyn aTMoCchepPHOM AaBAeHUUN, NOTEPU OT ycaakn 6eToHa BbIMMCAAIOT Nno opmyne
(9.8) c yMHOXXEHMEeM MoJly4eHHOro pesysbTaTta Ha Ko3appuumeHT, pasHbin 0,85.

MoTepu OoT ycaliku 6eToHa Npu HaTsHXKeHUW apMaTypbl Ha 6eToH onpefensioT no gopmysie (9.8) C yMHOXKEHUEM NOy4YEeHHOr o
pe3ynbTaTa He3aBUCUMO OT YC/OBUIA TBepAeHUs HeToHa Ha KO3 pUUUEHT, paBHbIn 0,75.

JonyckaeTcs noTepu oT ycafkn 6eToHa onpenensTb 60see TOYHbIMKM MeToAaMu.
9.1.9 NoTepwu oT nonsyyectn 6eToHa onpeaensaoT no dhopmyne
, (9.9)
rae - KoahuumeHT nonsyvectn 6eToHa, onpenensemblin cornacHo 6.1.16;
- Hanps>keHns B 6eTOHe Ha YPOBHE LieHTpa TAXKeCTU pacCMaTPMBAEMON j- rpynnbl CTEPXXHEN HanpsraemMon apMaTypbl;

- paccTosiHe Mex Ay LeHTpaMm TSHXKeCTU CevYeHns paccMaTpUBaeMon Fpynrbl CTEPXHEN HanpsraemMmon apMaTypbl U NPpMBEAEHHOr o
rnonepeyHoro ceYyeHus 31eMeHTa;

, o - naowanb NnpuBeneHHOro ce4eHna safieMeHTa 1 ee MOMEHT UHEPLNN OTHOCUTEJIbHO LEHTPa TAXECTU NpuBeaeHHOro ce4eHuns,;

- KO3(pprUMEHT apMnpoBaHns, paBHbII7I ,roe A v - naowann nonepeYyHoro ce4yeHns 3sieMeHTa n paCCManI/IBaeMOVI rpynnbl CTep)KHeI7I
HanpﬂraeMoVI apMaTypbl COOTBETCTBEHHO.

Ins 6eToHa, NoABEepPrHyTOro TenaoBon obpaboTke, NOTepU BLIMUCAAIOT Mo hopmysie (9.9) C YMHOXKXEHMEM NoJly4eHHOro pesyJsibTaTa Ha
Ko3(ppurumeHT, pasHbin 0,85.

[JonyckaeTcs noTepu OT MON3y4ecTun 6eToHa onpenensaTb 6onee TOYHbIMM MeTOAAMU.

HanpskeHus onpeaensaoT no npasuiaM pacyeTa ynpyrux maTepuasnos, NprHUMas NpuBeleHHoe cevyeHre 31IeMeHTa, BKJYatLlee
naowanb cedeHus 6eToHa 1 NIoLWaAb CevYeHns BCer NPoaoJibHON apMaTypbl (HanpsraemMoin n HeHanpsiraemMon) ¢ K03 duuneHToM
npvBeaeHns apMaTypbl K 6eToHy ., cornacHo 9.1.10.

Mpu npyHMaeTcs 1.

9.1.10 MNonHble 3Ha4YeHUs NepsbIX NOTEPb NpeaBapuTeNbLHOro Hanps>XeHus apmaTypsbl (No 9.1.3 - 9.1.6) onpefensaoT no dopmye
. (9.10)

raoe i - Homep NoTepb NPeABapUTENbHOr0 HaNPsS>KEHNS.

Ycnnne npenaputensHoro obxxaTtma 6eToHa ¢ y4eToM NepBbiX NOTEPb PaBHO:
,(9.11)

roe n. - nnowanb ce4eHns j-l7| rpynnbl CTep)KHeI7I HanpﬂraeMoﬁl apMaTypbl B Ce4eHUn 3neMeHTa U npeaBapuTesibHOE Hanpsa>xeHne B
rpynne C y4eToM NnepsBbiX NOTEPb

34ech - HavalbHoe NpeaBapuTesibHOe HamnpsXXeHne paccMaTprMBaeMoi rpynnbl CTepXXHen apMaTypsbl.
MosHble 3Ha4YeHNs NepBbIX U BTOPbLIX MOTEPb NpPeABapUTeNLHOro HanpsxeHus apmaTypsl (Mo 9.1.3 - 9.1.8) onpenensioT No gopmye
. (9.12)

Ycunve B Hanpsiraemoi apMaType € y4eTOM MOJIHbIX NoTepb paBHO



. (9.13)

roe

Mpy NPOEKTUPOBAHNN KOHCTPYKLIMA NOJIHbIE CYMMapHble NoTepn AJ19 apMaTypbl, PacnoJIOXKEHHON B PaCTAHYTOW Npu 3KCnayaTaumm
30He ceYvyeHuns anemeHTa (0CHoBHOW paboyelt apmaTypsbl), clegyeT NpuHMMaTb He MeHee 100 MMa.

Mpwv onpepeneHnn ycnnns npeaBaputensHoro obxxatma 6eToHa P ¢ y4eTOM MOMHbIX MOTEPb HaNpPsXKeHW cienyeT yunTbiBaTb
CKUMaloLLMe Hanps>XXeHna B HeHanpsraeMon apMaType, YACJIEHHO paBHble CyMMe NoTepb OT ycaAKku 1 nonsyvectn 6eToHa Ha ypoBHe
3TOW apMaTypbl.

Mpwv onpefeneHun ycunmin o6>xaTms ¢ y4eToM HeHanpsiraeMoii apMaTypbl Ha ypOBHE HeHanpsiraemMmol apMaTypbl, NoTepu oT
Mon3y4ecTu Ha 3TOM yPOBHE MPUHUMAIOT PaBHbLIMM , FA4e - - NoTepy 0T NOA3YHecTy A CTepXXHel HanpsaraeMoi apMaTypsl,
H6avKaiillen K paccMaTpuBaeMon HeHanpsraemMomnm apMaType; U . - HanpshkeHus B 6eToHe Ha ypoBHe paccMaTpyBaeMon HeHanpsraemMom
1 Hanpsiraemoi apMaTypbl COOTBETCTBEHHO.

9.1.11 NpefBapuTensHbie Hanps>xeHUst B 6eToHe Npu nepegaye ycuaus npeasapuTesibHOro 06Xxatus -, onpeaesisemMoro ¢ y4eTom
nepBbiX NOTEPb, HE AOJKHbI NPEBbILIATb:

€C/IN HaMpPS>KeHU YMEHbLUATCA NN HEe U3MEHSAIOTCS NPU AeNCTBUN BHELLHUX HarpysokK -,
€C/IN Hanps>XXeHNs yBeNNYMBaTCA NPy AENCTBUM BHELLHUX Harpy3okK - .
Hanpsi>xeHns B 6eToHe onpenensioT no gopmyne
. (9.14)
roe - ycunue npegeaputesibHOro 06>kaTtuns ¢ y4eToM nepBbiX NOTEPb;
M - n3rnbaloLmnini MOMEHT OT BHELLHEN Harpy3ku, 4eNCTBYOLWNA B CTagmm 06>xaTna (COBCTBEHHbIN BEC 31eMeHTa);
y - PacCTOsiHME OT LleHTpa TAXECTWN Ce4eHUs A0 pacCMaTPUBAEMOro BOJIOKHa;
- SKCLEHTPUCUTET YCUANA - OTHOCUTESIbHO LleHTPa TAXKeCTU NpMBEAEHHOr0 NonepeyHoro ce4eHns 31emMeHTa;

9.1.12 AnuHy 30HbI Nepefayun NpeaBapuTeslbHOro HanpshkeHns Ha 6eToH Ans apMaTypbl 6€3 LONONHUTENbHBIX aHKEPYIOLLMX YCTPOMCTB
onpeaensoT no opmyne

, (9.15)
HO He MeHee 10 n 200 MM, a 419 apMaTypHbIX KaHaTOB Tak>Xe He MmeHee 300 MM.
B copmyne (9.15):
- NpeABapuTesibHOe Hanps)XXeHve B HanpsaraemMon apMaType C y4eTOM NnepBbIX NOTEPb;

- CONPOTUBJ/IEHUNE CLIEMNJIEHNS HanpsAraemMon apMaTypbl ¢ 6eTOHOM, OTBeYaloLLee NnepefaTovyHON NPOYHOCTU BeToHa 1 onpenensiemMoe
cornacHo 10.3.24;

, - MJoWwalb ¥ NepuMeTp CTepXKHsA apMaTypsbl.

Mepenayvy NpeiBapuUTENbHOMO HaMNPs>XXeHWs C apMaTypbl Ha 6ETOH peKoMeHAYyeTCs OCYLLeCTBASATb MAaBHO.

9.2 PacyeT a371eMeHTOB nNpenBapuTesibHO HaMNpPsA>XeHHbIX
»enesobeTOHHbIX KOHCTPYKLUMA Mo npedenbHbiM COCTOAHUAM
nepBoun rpynmebl

PacyeT npenBapmnTesibHO HaNnpAa>XeHHbIX »ene3zobeToHHbIX
3J71eMeHTOB Mo NMPOY4YHOCTH

ObLwume noso>xeHud

9.2.1 PacyeT npenBapunTesibHO HaNpPA>XeHHbIX 3/1EMEHTOB NMPON3BOAAT A4 CTaAUW SKCMJlyaTalln Ha nencTeune nsrnbarLmx MOMeHTOB
M nonepeYHbIX CUA OT BHELWHNX Harpysok 1 and Ctaaun npenBapuTesibHoOro ob>xaTus Ha fencTeune yCI/I}'II/II7I OT npenBapuUTesibHOro
HaTAXeHNA apMaTypbl K yCI/IJ'II/IIZ OT BHELWIHNX Harpysok, ﬂ,eVICTByPOLLI,I/IX B CTagum obxaTtus.

9.2.2 PacyeT no MPO4YHOCTU NpeanBapnTesibHO HaNpPA>XeHHbIX 3/71EMEHTOB MNMpu n0encTeum nsrnbawLmnx MOMEHTOB cnegyet npon3ssoanTb
ON5 cevyeHunn, HOPMaJibHbIX K X I'IpOﬂ,OJ'leOI7I ocun.

Pac4eT No NPo4YHOCTM HOPMabHbIX Ce4eHuli B obLLEeM Cily4ae NPOoU3BOAAT Ha OCHOBE HeIMHeNHON AethopMaLIMOHHON MOAEN COrnacHo
9.2.13-9.2.15.

JonyckaeTcs pacyeT »ene306eTOHHbIX 3/1IeMEHTOB NPAMOYroJlbHOro, TaBPOBOro U ABYTaBPOBOIro CEYEHUI C apMaTypoWn,
PacnoJsIoXKeHHOW y NepneHAnKyAspHbIX MJIOCKOCTM M3rmba rpaHern aneMeHTa, Npy AeiCTBUN YCUNIA B MJIOCKOCTW CUMMETPUn
HOPMaJibHbIX Ce4EeHNN NMPON3BOAUTL Ha OCHOBE NpeaesibHbIX YCUANM cornacHo 9.2.7 - 9.2.12.

9.2.3 [1ns »ene306eTOHHbIX 3/IEMEHTOB, Y KOTOPbIX NpefesibHoe yCuime Mo NpoYHOCTU OKa3blBAETCsA MeHbLUe NpefesibHOro yCuamns no
06pa30BaHMi0 TPELLUH, NoLlab Ce4eHns NPoLobHON PacTAHYTON apMaTypbl lo/KHa BbITh yBEeMYeHa Nno cpaBHeHuto ¢ Tpebyemoi
13 pacyeTa No NPOYHOCTY He MeHee 4YeM Ha 15% unu [oKHa yA0BAeTBOPSATb pacyeTy Mo NPOYHOCTY Ha AeNCcTBME MOMEHTA
06pa30oBaHUs TpeLLUH.



9.2.4 PacyeT npefHanps>XeHHbIX 3/1IeMEHTOB B CTaAun 06XKaTus NPon3BOASAT Kak Npu BHELLEHTPEHHOM CXaTun ycuanem
npeaBapuTenbHOro o6>xaTus B npefesbHOM COCTOSHUM cornlacHo 9.2.10 - 9.2.12.

9.2.5 Pacyet npenoBapnTesibHO HaNpPA>XeHHbIX 3/71EMEHTOB MO MPOYHOCTU Npwn nencrenun nonepeYHbIx cunn (pacqu MO HaKJIOHHbIM
Ce4yeHnsiM) 1 MeCTHOM AeNCTBun Harpysku (pacqubl Ha CMATne n I'IpO,EI,aBJ'IVIBaHVIe) cnenyeT NpomM3BoAnUTb COrJlaCHO yKa3daHuam 8.1.

9.2.6 Mpu pacyeTe NpefBapuTeNbHO HAMPSXKEHHbLIX 3/1eMEHTOB M0 NPOYHOCTY CNefyeT YYUTbIBaTb BO3SMOXKHbIE OTK/IOHEHMS
npeaBapuTesibHOro HanpsHKeHus, onpeaensieMmoro coriacHo 9.1.9, nyTemM yMHOXEHUs 3HaYeHU (Mnm ycunns obxxatus . ) ans
paccMaTpUBAEMOro j-ro CTEPXHS UK IPynbl CTEPXXHEN HanpsaraeMomn apMaTypbl Ha KO3 PULNEHT .

3HavyeHus KoaduLmMeHTa NPUHNMAOT PaBHbLIMU:
0,9 - npy 61aroNpPUATHOM BAUSHUN NPEABAPUTENILHOMO HaMNPSXXEHUs;

1,1 - npy He6NaronpUATHOM BAUSHUN MPEeLBapUTENILHONO HaMPSXKEHMS.

PacyeT npenBapuTesibHO HAaNPS>XEHHbIX 3JIEMEHTOB Ha OENCTBUE
n3rnbatownx MOMEHTOB B CTaAumM 3KCnyaTauum nNo npenesbHbIM
ycunmam

9.2.7 Pac4yeT No NPOYHOCTM HOPMasibHbIX CEYEHUN cefyeT NPoOnU3BOAMTb COMlacHO YKa3aHnaM pasgena 8.1 ¢ y4eToM AOMNOAHUTENbHbIX
yKa3aHui 9.2.8 - 9.2.9. Mpwn 3ToM B chopmynax 8.1 o603HayeHns NoLlaaen ce4eHns 1 .- cnefyeT OTHOCUTb Kak K HanpsiraeMom, Tak U K
HeHanpsraemom apmaType.

HonyckaeTcs NpUHMMaTh AJ1S pacTAHYTOW apMaTypbl C YC/I0OBHbIM NpPefesioM TEKY4YeCTU Hanps>KeHus Boille , HO He Bbonee 1,1 . B
3aBUCMMOCTW OT COOTHOLIEHNA 1 - (9.2.8).

9.2.8 3Ha4yeHUsa oTHoCUTENIbHOM AedopMaLm apMaTypbl PacTSAHYTON 30HbI NPU BbIYUCIEHUN 3HAYEHUSA TPaHNYHOMN BbICOTbI CKaToun
30HblI 6eTOHa . cfiepyeT onpenenaTb No opMynam:

0715 apMaTypbl C YCJI0OBHbIM NpeAesioM TeKy4ecTun

; (9.16)
rae - npeaBapuTesibHOe Hanps>XeHne B apMaType C y4eToM BCeX NoTepb U - ;
400 - B MMa.

onsa HeHanpﬂraeMoﬂ apMaTypbl C PU3NYECKUM NpPenesoM TeKyHecTun

9.2.9 [1na HanpsiraeMon apMaTypbl, PacroJIOKEHHON B CKaTOW 30He, pacHeTHOe COMPOTUBJIEHNE CKATUIO cliegyeT 3aMeHUTb
Harnps>KeHWeM -, paBHbIM:

500 - - Npn y4yeTe KoahdurumneHTa ycnosuin pabotel 6eToHa - (n. 6.1.12);
400 - - npwn

3pech - B MMa.

3HayeHns onpenensoT C KO3hPULUNEHTOM

Bo BCcex cnyvasax HanpsXxeHne NpuHUMaloT He bonee

PacyeT npenBapuTesibHO HaNpPs>XeHHbIX 3JIEMEHTOB B CTaANN
npenBapuTenbHoro ob>xatms

9.2.10 [Mpwu pacyeTe 3nemMeHTa B CTaAun NpeaBapuTeNbHOro obxxaTus ycunune B HanpﬂraeMoM apMaType BBOOUTCA B pacCHeT Kak
BHeLWIHAA NpoaoJibHaA Cula, paBHasa

. (9.17)

roe v . - Naowanmn ceyeHns HanparaeMon apMaTypbl, PacrnofIoXKEHHOW COOTBETCTBEHHO B Hanbosiee 06>xaTol 1 B pacTAHYTOM (MeHee
06>KaTol) 30HaX cevyeHus;

M- - npefBapuTesibHble HaNpPsAXXeHNs C y4eTOM NepBbiX NOTePb U KO3 duULMeHTa B apMaType C Naowaabio Ce4eHUs - 1 .
9.2.11 PacyeT no MPOYHOCTN 3/1EMEHTOB NPAMOYIroJIbHOro ce4eHMA B CTagun npengsapuUTesibHOro obxxaTtus nponssoadaT U3 ycnosua
. (9.18)

rfe - pacCTosAHUE OT TOYKW MPUSIOXKEHUS NMPOJOJSIbLHON CUJbI - C Y4ETOM BAUAHMS n3rnbatoliero MomeHTa M OT BHELUHEN Harpysku,
hencTByloLlel B CTaAnN N3roToBsieHUs (cobcTBeHHas Macca 3/IeMeHTa), 0 LeHTpa TSHKeCTU CeYeHUs HeHanpsiraeMom apmMaTypsbl
pPacTAHYTON UM HaUMeHee CXaTou (NPY NOJIHOCTBLIO CXKaTOM CeYEeHUU 3N1EMEHTa) OT 3TUX YCUNnin (pUcyHok 9.1), onpenensemoe no

thopmyie
,(9.19)
- paccTosiHNE OT TOYKU NPUJSIOXKEHUS CUIIbI - [0 LEHTPa TSXKECTU CEYEeHMNS 3/1eMEHTa;

- pacHeTHOEe conpoTumeeHne 6eToHa cxaTuto, npMHNMMaemoe no NnHenHomn MHTEpnonaunmn (Tabnnua 6.8) kak ons knacca 6eToHa no
MPO4YHOCTN Ha CXKaTwne, HNCNIEHHO paBHOro nepe,uaTquon MPO4YHOCTHN 6eToHa . ;

- pac4HeTHOEe conpoTumeeHne HeHaHpﬂFaeMOVI apMaTypbl COKaTuto, NpMHNMMaeMoe B CTagun npegsapnTesibHOro o6>xaTms He bonee 330



MMa;
- NNoWab Ce4EHNS HEHaNPAraemMon apMaTypbl, paCcnoJIoXXeHHOW B Hanboniee ckaTol 30He CEYEHUS dNeMeHTa.

BbICOTY C>XaToW 30HbI 6€TOHa onpeAensoT B 3aBUCMMOCTY OT BEJIMYUHBI , onpeaensieMoi no gopmyse (8.1) c NoACTaHOBKOW B Hee
3Ha4yeHus ., rae - pacyeTHoe CoNnpoTUBIeHNe PacTAHYTON HeHanpsraemMon apMaTypbl ., U :

a) npu (pncyHok 9.1) no copmyne
, (9.20)
6) Npwu (roe x - CM. NO3MUMIo @ pUcyHKa 9.1) no hopmyne

.(9.21)
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Pucynok 9.1 — Cxema ycuiiuii 1 3M0pa HaNPKeHAl B CEYEHNN, HOPMAJIBLHOM K NPOJO/IbHO
oCH U3ruGaemMoro npeaBapuTeIbHO HANPSXKEHHOTO IEMEHTA IPY €ro pacyere Mo RPOTHOCTH B
cTagnm oGKaTHA

9.2.12 PacyeT no MPOYHOCTW 3/1EMEHTOB TaBPOBOIro N ABYTaBpPOBOIro CevyeHuin B cTagum npenBapuTesibHOro obxxaTums nponssoadaT B
3aBUCUMOCTU OT MONIOXKEHNA rpaHNLbI C>XKaTOW 30HblI:

a) ec/In rpaHuLa CKaTol 30Hbl MPOXOAUT B NoJike (pucyHok 8.2, a), T.e. cobnogaeTcs ycnosne
. (9.22)
pacyeT NpPomn3BOAAT KaK A1 NPAMOYrOJIbHOrO CeYEHUS WMPUHON cornacHo 9.2.11;

6) ecnu rpaHuLLa cxaTol 30HbI NpoxoauT B pebpe (pucyHok 8.2, 6), T.e. ycnosue (9.22) He cobnofaeTcs, pacyeT NponusBoaAaT U3
ycnoBus

. (9.23)
roe;--cm. 9.2.11;
- pacCcTosiHMe OT LileHTpa TAXKeCTN Ce4eHNsa aNeMeHTa A0 PacTAHYTON (HavMeHee CKaTon) HeHanpsraemMom apMaTypbl.
BbICOTY C>KaToOW 30HbI ONPeaensitoT No hopMynam:
a) npu (. -cm. 9.2.11)
;(9.24)
6) npun
. (9.25)

PacyeT No NpoYHOCTU HOPMaJIbHbIX CEYEeHUIN Ha OCHOBE
HennHenHon nedopMaLMOHHOW Moaenn

9.2.13 Npwun pacyeTe No NPOYHOCTU Ha OCHOBE HENIMHENHOW AedopMaLMoOHHON MOAEeNN YCUnma n gedopmanunm B CE€4eHUN, HOPMasbHOM
K NPOAOJIbHOM OCU 3/IEMEHTa, ONpefenstoT C MCMOoJIb30BaHMEM OCHOBHbIX MOJIOXKEHUN, yKa3aHHbIX B 8.1.20 - 8.1.22.

9.2.14 MNpw pacyeTe HOPMaJibHbIX CEHEHU NO MPOYHOCTU (PUCYHOK 9.2) B 06LLEM ClyYae UCMONb3YIOT:
ypaBHEHWA PaBHOBECUS BHELLUHWUX CUM U BHYTPEHHUX YCUANA B HOPMasibHOM CEYEHUN NeMeHTa
; (9.26)
;(9.27)
;(9.28)
ypaBHeHMA, onpefensowme pacnpegeneHne gedopMaunii oT 4ENCTBMA BHELLHEN Harpy3KmM no Ce4eHUto anemMeHTa
;(9.29)
; (9.30)
; (9.31)



3aBUCUMMOCTW, CBA3bIBAKOLLME HAaNPSAXEHNS N OTHOCUTESIbHbIE AedopMaLunn 6eToHa un apMaTypbl:

6eToHa

; (9.32)
HeHanpsiraemon apMaTypbl

;(9.33)
HanpsiraemMol apMaTypbl

. (9.34)

Pucynok 9.2 — PacueTHas cXeMa HOPMaJILHOTO CeYeHHs NPEABAPUTENLHO HANPSIIKEHHOr0
KENe300€TOHHOr0 DjIeMeHTa

B ypaBHeHusax (9.26) - (9.34):
,,, -Nnowanb, KOOPAMHATHI LLEHTPa TAXKECTM i-ro CTEPXKHSA HanparaeMomn apMmaTypbl U Hanps>XeHne B HeM;
- OTHOCUTEeNbHaa AedopMaLns i-ro CTEPXXHSA HanpsaraeMon apMmaTypbl OT AeNCTBUSA BHELLHEN Harpy3Ku;

- OTHOCUTeNbHas AedopMaLns NpeaBapuTebHOro HanpsXXeHus apMaTypbl C y4eTOM OTHOCUTENbHbIX AehopMauuii noTepb
npenBapuTesbHOro Hanps>KeHUs, OTBeYaloLUX paccMaTpYBaeMon pacieTHon cTaanu;

- MOAYJIb YNIPYroCTu i-ro CTEP>KHS HanpsaraeMomn apmMaTypbl;

- KO3 PULIMEHT YNPYroCTK i-ro CTEPXKHSA HEHaNpAraemMon apMaTypbl, OCTajlbHble NapaMeTpsbl - cM. 8.1.23.

3HaYeHns KO3(MULIMEHTOB 1 - ONpeaensioT No ykasaHusaM 8.1.23, a 3Ha4eHus KoaphuLmMeHTos - No popmyne
. (9.35)

9.2.15 PacyeT HOpMasibHbIX CEYEHUI »Kene306eTOHHbIX 3/1IeMEHTOB MO NMPOYHOCTY NPOM3BOAAT U3 YCJI0BUIA, NpUBELeHHbIX B 8.1.24.

9.3 PacyeT npeanBapuTesibHO HAMPSAXXEHHbIX 3JIEMEHTOB
»enesobeTOHHbIX KOHCTPYKLUMUA Mo npedenbHbiM COCTOAHUAM
BTOPOWN rpynnbl

ObLwume nono>xeHud

9.3.1 PacyeTbl Mo npefenbHbIM COCTOSAHUAM BTOPOW TPyMMbl BKOYAOT:
pacyeT no o6pa3oBaHNI0 TPELLWH;

pacyeT Mo pPackpbITUIO TPELLMWH;

pacyeT no gecopmMauusaMm.

9.3.2 PacyeT no obpa3oBaHmMio TPELLMH NPOU3BOASAT Koraa Heobxoanmo obecneynTb OTCYTCTBUE TPELUMH, @ TakXKe Kak
BCMOMOraTesbHbIA NPY pacyeTe Mo PackpbITUIO TPELLMH 1 No AechopMaLmaMm.

TpeboBaHUs NO OTCYTCTBUIO TPELLMH NPeabaBASOT K NpeaBapuTesibHO HanpsXKeHHbIM KOHCTPYKLMSM, Y KOTOPbIX NMPY MNOJIHOCThIO
pacTAHYTOM cevyeHun fomkHa BbiTb obecneyeHa HEMPOHMLLIAEMOCTb (HaXoAAWMXCS NOA AaBieHWeM XUAKOCTW UK ra3os,
UCMbITHIBAIOLWMX BO3AEACTBME pagnaLin U T.M.), K YHUKaNbHbIM KOHCTPYKLUUSM, @ TakXXe K KOHCTPYKLUUSAM Mpu BO34eACTBUN CUbHO
arpeccrBHO cpenbl.

9.3.3 Mpu pacyeTe No 06pa30BaHNI0 TPELLUH B LIeNsiX UX HEAONYLLEeHUs KO3 PULNEHT HaLeXHOCTM Mo Harpy3ke NPUHUMAIOT (Kak npu



pacuyeTe no npoyHocTu). Mpr pacyeTe Mo PackpbITUIO TPELLUH 1 NO AedopMauusaM (BKIOYas BCNOMOraTenbHbIA pacyeT no
06pa30BaHNI0 TPELLUH) NPUHUMAIOT KO3(PHULIMEHT HaAeXXHOCTUN MO Harpyske

9.3.4 PacyeT n3rnbaembix NpeaBapmTesibHO HaNpsXXeHHbIX 3/1EMEHTOB Mo NpefesbHbIM COCTOSHUAM BTOPOW rpynrbl MPOU3BOAAT Kak
npv BHELLEHTPEHHOM CXKaTUW Ha COBMECTHOE AeiCTBUe YCUANI OT BHELLHeR Harpy3km M 1 NpoLo/ibHON CUJibl , PaBHOW YCUNIO
npeaBapuTensHoro obxaTus P.

PacyeT npeaBapuUTesIbHO HAMNPS»XXEHHbIX XXene3006eToHHbIX
3/1eMeHTOB Mo 06pa30BaHMI0 N PACKPLITUIO TPELLMH

9.3.5 PacyeT npeaBapuTeNbHO HanpsaXXeHHbIX U3rnbaeMblX 3/1IeMEHTOB MO PAaCKPbITUIO TPELLUH MPON3BOAAT UCXOASA N3 06LLMNX
MOJIOXKEHUN, YKa3aHHbIX B pa3fesie 8.2 1 € y4eToM yKasaHui 9.3.6 - 9.3.10.

OnpeneneHne MmomMmeHTa 06pa3oBaHUS TPELNH, HOPMaJibHbIX K
NpPOoOoJSIbHOWN OCWN 3/1eMEHTa

9.3.6 N3rubatowmit MOMeHT nNpu obpa3oBaHMmM TpeLLMH B 0bLLeM cnyyvae onpenenseTcs no gedopmaumoHHon mogenn cornacHo 9.3.10.
JlonyckaeTcsa AnA NPOCTbIX cev4eHni (NPAMOYroJlbHOro 1 TaBPOBOro CE4YEeHUI C apMaTypoii, PacrnoJIOXKEHHON Y BEPXHEN N HUXKHEN
rpaHeln cevyeHuns, C NOJIKON B C)KaTON 30HE) onpenensaTb MOMeEHT TpelmHoobpa3oBaHusa cornacHo 9.3.7.

9.3.7 OnpepeneHve MoMeHTa 06pa3oBaHUs TPELLUH MPOM3BOASAT C Y4ETOM Heynpyrmux aehopMauunii pacTaHyToro 6eToHa corflacHo
9.3.8.

JonyckaeTcs MOMeHT obpa3oBaHUA TpeLLMH onpenenaTb 6e3 yyeTa Heynpyrux gedopmaumnini pacTaHyToro 6eToHa, NnpMHMMas B
dopmyne (9.36) . Ecam npu 3ToM ycnoBus (8.118) u (8.139) He ynoBneTBOPSAOTCSA, TO MOMEHT obpa3oBaHUs TpeLmH cnenyeTt
onpeaenaTb C y4eTOM Heyrnpyrux aedopmMauuni pacTaHyToro 6eToHa.

9.3.8 MoMeHT 06pa30BaHUs TPeLLH NpeaBapuTebHO HaMpPsXKeHHbIX U3rnbaemMbix 3/1EMEHTOB C y4eTOM Heynpyrux aedopMauuii
pacTaHyToro 6eToHa onpenenstoT no Gopmye

. (9.36)
roe - MOMeHT COMpoTuMBAEHNA NpuBeoeHHOro ce4eHnsa ona Kpa|7|Hero PacCTAHYTOro BOJIOKHa C y4eTOM nosioxxeHun 8.2.10;

- paccTosiHMe 0T TOYKU NPUIOXKEHUS YCUINS NpeABapuTensHoro obxaTtus P 1o sApoBoi To4YKM, Hanbonee yaaneHHoW OT pacTsHYTON
30HbI, TPeLNHoObpa3oBaHNe KOTopol NpoBepseTcs;

- TO XKe, A0 UeHTpPa TAXeCTN NpuBeneHHOro ce4eHunsa,
I - paCcCToAHME OT LUEeHTPa TAXeCTUn npneBenoeHHOro ce4eHna oo H,D,pOBOI7I TOYKWN,
. (9.37)

B dopmyne (9.36) 3Hak "natoc" NpuHUMalOT, KOoraa HanpaB/ieHUs BpalleHMsa MOMEHTOB U BHeLLHero nsrunbatoLero MomeHTa M
MPOTMBOMOJIOXKHbI; "MUHYC" - KOrga HanpasJieHVs COBNa4atoT.

3HavyeHns 1 . onpeensalT COorlacHO yKa3aHuaMm 8.2.

ONs NpAMOYrosibHbIX CEYEHWUA N TaBPOBbIX CEYEHUI C MONKOW, PacroNoXeHHON B CKaTOW 30He, 3HaYeHne nNpu 4enCTBMM MOMEHTa B
MJIOCKOCTU OCY CUMMETPUN [oMNyCKaeTcsa onpeaensaTs no gopmyne (8.122).

9.3.9 Ycunue npu obpaszoBaHUN TPELLNH B LLEHTPasIbHO PacTAHYTbIX 3/1eMeHTax onpenensioT no dopmyne (8.131) 8.2.

9.3.10 OnpeneneHve MoMeHTa 06pa30BaHMA TPELUUH Ha OCHOBE HeJIMHeNHOW AeOopMaLMOHHON MoAenn NPON3BOAAT NCXOAA U3 0OLLMX
MOJIOXKEHUI, NpuUBeAeHHbIX B 6.1.24, 9.2.13 - 9.2.15, Ho ¢ y4eToM paboTbl 6€TOHa B pacTSHYTOW 30HE HOPMaJIbHOr0 CeYeHNns,
onpenenseMon AnarpaMMon COCTOAHUSA pacTAHyToro 6eToHa cornacHo 6.1.22. PacyeTHble XxapaKTepUCTUKN MaTeprnasioB MPUHUMaOT
ONs npefesibHbIX COCTOAHUIM BTOPOW Fpynmnbl.

3HavyeHne onpeaensoT U3 pelleHust CUCTeMbl YpaBHEeHUI, NpeacTaBeHHbIX B 9.2.13 - 9.2.15, npuH/Mas OTHOCUTENbHY0 AedopMaLmio
6eToHa . y pacTaHYTOl rpaHn 31eMeHTa OT AeNCTBUSA BHELLHEN Harpy3Kmn, paBHol NpeaeibHOMY 3Ha4eHWI0 OTHOCUTE IbHOM
necopMaunii 6eToHa NPy PacTsXKEHWM , onpeaensieMoMy COorflacHo ykasaHusm 8.1.30.

PacyeT LWMPUHbI PAaCKPbITUA TPELLMH, HOPMaJibHbIX K MPOA0JIbHOMN
OCW 3/1IEMEHTA

9.3.11 WnpuHy packpbiTUs HOPMaJbHbIX TPeLlMH onpeaensaioT no gopmye (8.128), B KOTOPOM 3HaYeHNEe HaNPsS>XeHUN B PacTAHYTOMN
apMmaType n3rnbaemblx NpeaBapuTebHO HaNPS)XXEHHbIX 3/1IEMEHTOB OT BHELLHEN Harpysku onpeaensoT no dopMyne

. (9.38)

roe, ., - MOMEHT MHepLmMu, Niowaib NpuBeAeHHOro NonepeyHoro ce4eHns aemMeHTa 1 paccTosiHue oT Haubosee CKaToro BoJIOKHa A0
LeHTpa TSXXKEeCTU NPUBELEHHOro CeYeHus, onpeaensieMble C y4eTOM MIoLaan cevyeHns ToNbKo CKaTol 30Hbl 6eToHa, niolanei
CeyYeHunst pacTAHYTOW M CXaTol apMaTypbl COraacHo 8.2.27, NpuHMMas B COOTBETCTBYIOLLMX (POPMYax 3HaYeHUs KodduumneHTa
npvBeaeHns apMaTypbl K 6eToHy - ;

- ycunue npegBaputensHoro obxxaTtus (9.3.4);
- N3rnbatoLLnin MOMEHT OT BHELLHEN Harpyskun 1 ycunusa npeasaputesibHoro o6>xatns, onpegensemMbiin no hopmyne
,(9.39)

roe - pacCctosdHne OT TOYKU NPUJIOXKEHUNA YCUNnAa npeaBapuTelbHOro obxxaTus - oo LLEHTPa TAXeCTN NpuBeneHHOro ce4eHuns4.



3Hak "MuHyc" B chopmyne (9.39) npuHUMAaIOT, KOrga HanpasieHUs BpalleHuin MOMeHToB M 1 He coBnadatoT, 1 "natc” - korga
cosnafjatoT.

JonyckaeTcs Hanps>XeHue onpeaenaTs no hopmyne
, (9.40)

rae z - pacCTosiHMe OT LieHTPa TAXEeCTW apMaTypbl, PacnooXeHHON B PacTAHYTON 30He CeYeHNs, A0 TOYKM NPUSIoXKEHNS
paBHOAENCTBYIOLLLEN YCUIUI B CKATOWN 30HE 3/1eMEHTa;

- PaCCToAHME OT LLEHTPa TAXECTU TON Xe apMaTypbl 40 TOYKWN NPUNOXKEHNA yCUnna

[ns 3n1eMeHTOB NPSMOYroJIbHOrO MOMepeYHoOro ce4eHnsa Npu oTcyTCTBMK (MK 6e3 yyeTa) CkaTon apMaTypbl 3Ha4YeHWe z onpenenstoT
rno opmye

. (9.41)
rae - BblICOTa CXKaToW 30Hbl, onpepensemMas cornacHo 8.2.28 ¢ y4eToMm nencreunsa ycnnna npegsapuTesibHOro obxxaTms

Onsa anemMeHTOB NPAMOYroJIbHOro, TaBPOBOIro (C NONKOM B CXKaTOW 30He) 1 OBYTaBPOBOIro nornepevyHoOro ce4eHMsa oonycKaeTca 3Ha4eHne
Z NPUHNMaTb PaBHLIM .

Hanps>xeHus , onpegensembie no gopmynam (9.38), (9.40), He AO/KHbI NpeBbILWAaTb

PacyeT npegBapuTesibHO HaNpPsAXXEHHbIX Xene306eTOHHbIX
3/1eMeHTOB No gedopMaunam

9.3.12 Pac4yeT npeaBapuTesibHO HanNps>XeHHbIX 3/IEMEHTOB NO AedopMaLmsaM NPON3BOAAT COrnacHo ykasaHum 8.2.19 - 8.2.32 n c
y4eToM JOMOJIHUTENbHbIX YKa3aHun 9.3.13 - 9.3.15.

9.3.13 MNosHY0 KPUBM3HY M3rnbaemMbix NpeaBapuUTEsIbHO HaNPSAXKEHHbIX 3/1IEMEHTOB AJ19 BblYMC/IEHNS X NPOrnboB onpenensioT rno
yKa3aHuaMm 8.2.24, npu 3TOM 3Ha4YeHns KPUBU3H , - 1 B hopmynax (8.140), (8.141) onpepensatoT no ykasaHnsam 9.3.14 ¢ y4eToMm ycunms
npeaBapuTenbHOro ob>xaTus.

JonyckaeTcs npu onpefesieHNn KPpUBU3HLI YHUTLIBaTb BANAHNE ﬂ.qu)OpMaLl,VIVI yCaakun n nonsy4yecTun 6eToHa B cTagumn
npenBapunTesibHOro obxxaTms.

9.3.14 KpnBun3Hy usrnbaembix npenBapmnTeNbHO HanpsaXKeHHbIX 3JIEMEHTOB OT AeACTBUS COOTBETCTBYIOLWMX Harpy3oK onpenensioT no
thopmyie

,(9.42)
roe M - nsrubatoLmii MOMEHT OT BHELUHEN Harpy3Ku;

n.-ycmnue npenBapnTesibHoOro obxxaTus n ero SKCUEHTPUCUTET OTHOCUTEJIbHO LIEHTPa TAXKECTU NpuBeneHHOro nonepe4yHoro ce4eHns
31eMeHTa;

D - n3rnbHas »ecTkocTb npmneeneHHOro nonepe4yHoOro ce4eHna sanemMeHTa, onpenendaeMasn no ykasaHmam 8.2 Kak ons BHeELUEeHTpPEeHHO
cKaToro ycumnmem npenBapuTenbHOro 06>xaTuns anemMeHTa C y4HeToM n3rnbaroLLero MOMeHTa OT BHELLHeN Harpysku (pl/lcyHOK 9.3).
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1~ YPOBEHB LEHTPA TSAKECTH IPUBEACHHOrO 6e3 yuera pacT}IHy’I‘Oﬁ 30HBI GeTOHA MOTIEPEYHOTC CEHEHUSA
Pucynox 9.3 — Tipnbenennoe ronepeunoe cedenue (a) # CxeMa HANPSIKEHUO-XeOPVMUPOBAKHOTO
COCTOSHUA HIrnbaemoro NPEIBAPUTETLHO HANDPSIKEHHOO eMeNTa ¢ Tpelunamu (6) npu ero
pacuere no fehopMauuam
9.3.15 KpuBu3Hy usrnbaembix npeaBapuTebHO HanpsXXeHHbIX 3JIEMEHTOB A0MNyCcKaeTca onpenensTe no popmyne

,(9.43)

rfe - pacCTosAHUE OT TOYKU NPUSIOXKEHUS YCUINSA NPeABapuUTeNbHOro o6>XxaTus A0 TOYKM NPUSIOXKEHUA PaBHOAENCTBYIOLLEN YCUINA B
C>XKaTOW 30HE;

Z - PacCTOsIHNE OT LIeHTPa TAXKEeCTW pacTAHYTON apMaTypbl 0 TOYKUN NPUI0XKEHNS PaBHOLENCTBYIOLLER YCUIIMIA B CKATOW 30HE;
- BbICOTa C)KaToW 30Hbl C y4eTOM BAUSHUS NpeBapuTensHoro obxaTus.

BbicoTy C>KaTom 30Hbl onpenenarT Kak gna n3rnbaemblix 3nieMeHTOB He3 npenHanpa>xXeHma corsiacHo 8.2.28 c YMHOXeHNeM 3Ha4eHuna
Ha

3HavyeHnA n z OonycKaeTca onpenenaTb, NPUHNMasa pacCToaHUE OT TOYKN



npunnoXxeHumsa paBHOﬂ,eVICTByPOLLI,eVI yCVU'II/II?I B C)KaTOW 30He A0 HanboJsiee CKaTOro BOJIOKHa CeYeHuns PaBHbIM .

OnpeneneHne KPMBU3HbI NpeaBapuUTesIbHO HaMPSAXXEHHbIX
3/1IEMEHTOB Ha OCHOBE HeJIMHENHON aedopMayMOHHON MoOeNn

9.3.16 lMNonHyo KpUBM3HY M3rnbaembix NpenBapuUTEsIbHO HAaNPSXKEHHbIX 3/1IEMEHTOB Ha y4acTKax 6e3 TpelunH B pacTAHYTON 30He
cevyeHuns onpefensoT no gopmyse (8.140), a Ha y4aCcTKax C TpellnHaMum B pacTAHYTON 30HE cevyeHuns - no popmyne (8.141).

3HaYeHns KPpMBU3H, BXOAALWMX B hopMy bl (8.140) n (8.141), onpenensatoT U3 pelleHns CUCTeMbl ypaBHeHu (9.26) - (9.34) c yyeTom
yKa3aHu 9.2.13. Mpn 3TOM A1 3/1eMEHTOB C HOPMaJlbHbIMU TPeLLUHaMN B PpacTAHYTOM 30HE HaMpsh)>XeHne B HanpsiraeMmomn apmaType,
nepecekalwoLen TpewuHbl, onpeaensoT no popmyne

,(9.44)
a B HeHanpsraemon apmaType

, (9.45)
roe

. (9.46)

34ech - 0THoCMTebHasA AeopMauuns pacTaHYTOM apMaTypbl B CEH4EHUMW C TPELLMHOW 0T AeACTBUSA BHELLHEeR Harpy3km cpasy nocie
06pa30oBaHUs TpeLuH;

- yCpeAHeHHble 0THoCUTEbHbIe AedopMaLMm pacTaHYTON apMaTypbl, NepecekaloLleln TpeLrHbl, B pacCMaTpuMBaeMol CTaguu;
- OTHOCUTENbHas AedopMaLns NpeaBapuTebHOro HanpsXXKeHrus apMaTypsbl.

[Mpwu onpeneneHnn KPUBU3HbLI OT HEMPOLAOJIKUTESIBHOIO nencTeunsa Harpyskun B pacyeTe UCNOoJb3YOT AMarpaMmMbl KpaTKOBPEMEHHOIO
nedopMnpoBaHMA CXKaToro N pacTAHYTOro 6eToHa, a npun onpengeneHnn KpMBuU3Hbl OT NPOAO/IXXUTENIBHOIO nencreunsa Harpysku -
OnarpamMmbl oanTensLHoOro oeopMmnpoBaHuns 6eToHa ¢ PacCHeTHbLIMU XapaKTePUCTUKaMWN ONnAa npenesbHbIX COCTOSAHUN BTOpOI7I rpynnbl.

10 KOHCTpYKTMBHbIE TpeboBaHuMs

10.1 Obwume nonoXxeHus

10.1.1 Ona obecnevyeHus 6e3onacHOCTM n 3KCI'IJ'IyaTaLI,I/IOHHOI7I npuroaHoCcTnN 6ETOHHbIX 1 XKeNe306€TOHHbIX KOHCprKLJ,I/II7I noMmnmo
Tpe6OBaHI/II7I K pacyeTy cnieayeT TaK>Xe BbIMOJIHATbL KOHCTPYKTUBHbIE TpeﬁOBaHI/IH K reomMeTpmnyecknMm pasmMepamMm n apMmnpoBaHuIio.

KOHCTPYKTUBHbLIE Tpe60BaHI/IF| yCTaHaB/IMBaOT ANd TeX CNny4HaesB, Korga: pacH4eTomM He npenctaBndeTcqa BO3MOXHbBIM A0CTaTO4YHO TOYHO
nonpegeneHHo NoJIHOCTLIO rapaHTUPOBaTb COMNPOTUBJIEHNE KOHCTPYKUNN BHELUHUM Harpy3kam u BO34EeNCTBUSAM;

KOHCTPYKTUBHbIE Tpe6OBaHI/IFI onpenensarT rpaHUYHbIE YCNI0BUA, B Npeaesiax KOTopbiX MOryT ObITb NCNONb30BaHbI NMPpUHATbLIE
pPacHeTHbIE NOJIOXKEeHUA;

KOHCTPYKTUBHbIE TpeGOBaHI/IFI obecneyrBaloT BbINMOJIHEHNE TEXHOJIOI MU U3rOTOBIEHNS BETOHHBIX 1 XKene306eTOHHbIX KOHCprKLI,I/II?I.

10.2 TpeboBaHMsa K reOMeTPUYECKMM pa3Mepam

10.2.1 F'eomeTpuyeckme pa3Mmepbl HETOHHbIX 1 Xene306eTOHHbIX KOHCTPYKLUUIA A0JIKHbI BbITh HE MeHee Benn4nH, obecneyvmBaoLwmx:
BO3MOX>XHOCTb pa3MeLLeHNs apMaTypbl, aHKEPOBKMN 1 COBMECTHOW paboTkl ¢ 6eToHOM, C y4yeTom TpeboBaHuin 10.3;

orpaHu4yeHne rmbkoCcTn CXKaTblX 3/1IeMEHTOB;

TpebyeMble Noka3saTenn KkayecTBa 6eToHa B KOHCTpyKumm (FTOCT 13015).

10.2.2 Pa3mepsl ceyeHumn BHELEHTPEHHO CKaTbIX 3/1eEMEHTOB ON1A obecneyeHns Nx XecTkocTun pekoMeHaOyeTCA NPpUHUMaTb TaknuMu,
4TO6bl UX FMBKOCTL B Nt06OM HanpaBNeHNUN He npeBbllana:

200 - ona xene3obeToHHbIX 3/1IEMEHTOB;

120 - pNsa KONOHH, ABNAOWMNXCS d1eMeHTaMun 340aHUN;

90 - 4N 6€TOHHbIX 31€MEHTOB.

10.2.3 B KOHCTPYKUNAX 34aHNA N COOPYXXEHUIN cnefyeT npegycMaTpuBaTh UX pa3pe3kKy NOCTOAHHbIMU N BPEMEHHbIMW TeMnepaTypHO-
yCaAoYHbIMU LWBaMU, PAacCTOAHUA MEXAY KOTOPbIMM Ha3Ha4yaloT B 3aBUCUMOCTU OT KJIMMaTUYECKUX YCIOBUIA, KOHCTPYKTUBHbIX

ocobeHHocTEN CoopyxXeHundq, nocnenosaTesibHOCTUN NPoOMN3BOACTBa pa60T nT.n

Mpn HepaBHOMEpPHOI ocaake (hyHAaMeHTOB c/ieayeT nNpeaycMaTpuBaTh pa3aesieHne KOHCTPYKLUUA 0CafouHbIMU LBaMU.

10.3 TpeboBaHNA K apMUPOBaHUIO

3alnNTHbLIN cnon beToHa

10.3.1 3awWmnTHbIN c/ion 6eToHa AoJIXKeH obecneynBaThb:

COBMeCTHYto paboTy apMaTyphbl ¢ 6eToHOM;



aHKepOBKY apMaTypbl B 6€TOHe 1 BO3MOXHOCTb YCTPONCTBa CThIKOB apMaTypPHbIX

3/1IeMEeHTOB;

COXPaHHOCTb apMaTypbl OT BO34ENCTBUN OKpYy>KatoLlen cpeabl (B TOM Yncse npym HaJnydmm arpeccmuBHbIX BO3AENCTBUN);
OrHEeCTOMKOCTb KOHCTPYKLNNA.

10.3.2 TonwmHy 3almMTHOro cosi 6eToHa cneayeT NpUHUMaTbL UCXOAsA U3 TpeboBaHMI HACTOSILLEro pa3aesna C y4eToM posiv apMaTypsl
B KOHCTPYKLMAX (paboyvasi UM KOHCTPYKTUBHAs), TUMa KOHCTPYKUNIA (KOJIOHHbI, MANTbI, 6anku, 31eMeHTbl (hyHAAMEHTOB, CTeHbI 1 T.M.),
AvaMeTpa 1 BUuAa apMaTypbl.

MuHMManbHble 3HaYeHUs TONLWUHBI cnost 6eToHa paboyelt apMaTypbl (B TOM YMCIe apMaTypbl, PacroioXXEHHOW Y BHYTPEHHUX FpaHeit
MosibIX 3/1IEMEHTOB KOJIbLIEBOI0 UM KOpPobYaToro ceveHus) cneayeT npuHUMaTh no Tabnuue 10.1.

Onsa C60prIX 3/1IEMEHTOB MUHMMaJIbHble 3HaYeHUS TOJILLMUHBI 3alWNTHOro cnos 6eToHa pa6o‘4e|7| apMaTypbl, YKa3aHHble B Tabnuue 10.1,
YMEeHbLUAT Ha 5 MM.

0Nt KOHCTPYKTWUBHOW apMaTypbl MUHUMaJbHbIE 3HAYEHUs TONLMHBI 3aLUTHOrO Cos 6eToHa NPUHMMAIOT Ha 5 MM MeHbLUe No
cpaBHeHuto ¢ TpebyeMmbiMy AN paboyert apMaTypbl.

Bo Bcex ciyvasix TONWMUHY 3aLMTHOro csios 6eToHa cnefyeT TakXke NPUHMMaTb HE MeHee AMaMeTpa CTEePXKHSA apMaTypbl U HE MeHee
10 Mm.

B 04 HOC/IOMHbIX KOHCTPYKLMUAX M3 JIEFKOro U NOPU30BaHHOro 6€ToHOB KnaccoB B7,5 n HMXXe TosWwmnHa 3amMTHOrO €109 A0J1KHA
COCTaBNATb He MeHee 20 MM, a ANA Hapy>XXHbIX CTEHOBLIX NaHenen (6e3 akTypHOro cios) - He MeHee 25 MM. B 04HOCIONHbIX
KOHCTPYKLMAX U3 f4encToro 6eToHa ToJLLMHa 3aLlUMTHOrO C1051 BO BCEX C/ly4anax NPUHUMaeTCa He MeHee 25 MM.

Tabnnuya 10.1

TonwwmHa 3aWwmTHOro cyos 6eToHa,
MM, HE MeHee
B 3aKpbITbIX MOMeLEeHNAX Mpun HOpMaJ'IbHOI7I 1 NMOHV>XEHHOW BNIa)KHOCTH 20

B 3aKpbITbIX MOMELLEHNAX NPU MOBbILLIEHHON BA@>XHOCTMW (MPU OTCYTCTBUN [OMOJHUTENbHbIX o5
3alUUTHBIX MEPONpuUATUA)

1
2
3 |Ha oTKpbITOM BO3AyXxe (NpU OTCYTCTBUN AOMNOJHUTENbHbLIX 3alUTHbLIX MEPONPUATUN) 30
4

B rpyHTe (Mpu OTCYTCTBUM LOMOJHUTENBHBIX 3aLUTHLIX MEPONPUATUR), B hyHAAMEHTaxX npu 40
Hann4un 6eTOHHON NOArOTOBKM

YcnoBuUs 3KCnyaTaumum KOHCTPYKLMIA 3[aHWi

10.3.3 TonwuHa 3awmMTHOro coa 6eToHa y KOHLLOB NpeABapuTesibHO HanpPsXXeHHbIX 3/IEMEHTOB Ha AJ/IMHE 30Hbl NepefaYu
Hanps>keHnn (cm. 9.1.11) posKHa cocTaBNATb He MeHee 3 d U He MeHee 40 MM - AN CTEP>XKHEBOM apMaTypbl U He MeHee 20 MM - A4
apMaTypHbIX KaHaTOB.

JonyckaeTcs 3alWMUTHbIN /1o 6eToHa ce4eHUs y onopbl A1 HanpsAraeMon apMaTypbl C aHkepamMn 1 6e3 HUX NPMHMMaTb TakuUM Xe, Kak
ON5 cedeHWs B NpoJsieTe AN NpefHanps>XeHHbIX 3/1eMEHTOB C COCPeLOTOYEHHOWN nepeAayei onopHbIX YCUIUA NPY HaIMYnM CTasIbHOWN
OMOPHOW AeTasn N KOCBEHHOWN apMaTypbl (CBapHbIX NOMepeYHbIX CETOK MM OXBaTbIBaOLWMX NPOAOJIbHYI0 apMaTypy XOMYTOB),
YCTaHOBJIEHHbIX COrNacHo ykasaHuam . 10.3.20.

10.3.4 B 3nieMeHTax C HanpsraemMon NpooJibHON apMaTypol, HaTAarmeaemMon Ha 6€TOH 1 pacnoslaraemMoin B KaHaslax, pacCTOsHME OT
NOBEPXHOCTWN 3/1IeMeHTa 40 NMOBEPXHOCTM KaHafa c/iefyeT NpuHUMaTh He MeHee 40 MM 1 He MeHee LWMPWHbI (AMameTpa) KaHana, a 4o
H60KOBbIX FpaHen - He MeHee NOJIOBUHbI BbICOThI (AnameTpa) KaHana. Mpy pacnonoxxeHnn HanparaeMon apMaTypbl B Nasax nam
CHapy>Xun ce4yeHns 3JIeMeHTa TOJILMHA 3alNTHOro cios 6eToHa, o6pa3yemMoro nocaeayoLmnM TOPKPETUPOBAHMNEM AN UHBIM CNOCOBOM,
cnepyeT NpUHMMaTb He MeHee 20 MM.

MNHMMabHbIe PACCTOAHMNA MeXAYy CTEPXXHSAMUN apMaTypbl

10.3.5 MUHMMasbHbIE PacCTOAHUSA B CBETY MeXAY CTePXHAMW apMaTypbl ciefyeT NpUHMMaTh TakuMu, 4Tobbl o6ecneynTb COBMECTHYIO
paboTy apMaTypbl C 66TOHOM U KaYeCTBEHHOE U3roTOBJIEHNE KOHCTPYKLMIA, CBA3aHHOE C YKIaAKOW 1 ynjaoTHeHneM 6eToOHHON cMecH,
HO He MeHee HanboblUero AuameTpa CTEPXKHS, a TakXe He MeHee:

25 MM - NpW ropM3oHTaNbLHOM UM HAKJIOHHOM MOJIOXKEHWW CTEePXKHEN NPy GETOHUPOBAHWM - A1 H/XKHEN apMaTypbl, PacrnosioXeHHOW B
OOWH AW Ba psAa;

30 MM - TO Xe, 4/19 BEpPXHEN apMaTypbl;

50 MM - TO Xe, MpU PacrnosoXeHn HXKHen apMaTypbl 6oee YeM B ABa psafa (KpoMe CTep)KHel ABYX HUXHUX PALOB), a Takxe npu
BEPTUKaNbHOM MOJIOXKEHUN CTep>KHel Npu 6eToOHMPOBaHUN.

MpW CTECHEHHbIX YCI0BMSAX AOMNYCKaeTCs pacrnonaraTe CTEPXHU Frpynnamm - nyvykamu (6e3 3asopa Mexay Humu). Mpu 3TOM paccTosHUSA
B CBETY MeXJy NyyYKamu LO/DKHbI OblTh TakXe He MeHee NpUBeAEeHHOro AnamMeTpa CTepPXKHs, SKBUBAJIEHTHOr O Mo MNJoLWaamn ceyeHus
ny4ka apMaTypbl, NPUHMMAEMOro PaBHbIM , Fe - - AMaMeTpP O4HOro CTEP>KHS B My4YKe, N - YACSIO CTePXKHEN B nyyke.

[MpoaoonbHOE apMunpoBaHmMe

10.3.6 B xene306eTOHHbIX 3/IeMeHTax MJoLwab ce4eHns NPoAOJLHOM PacTAHYTOW apMaTypbl, @ TakXXe CKaTom, ecnn oHa TpebyeTcs
no pacyeTy, B NpoLeHTax oT nJowann cevyeHns 6eToHa, paBHOM NPOM3BEAEHMNIO LUMPUHBI MPSMOYIO/IbHOrO ceveHms NMbo WNPUHBbI
pebpa TaBpoBOro (ABYTaBPOBOIo) cevyeHus Ha pabouyto BLICOTY cevyeHus, cieayeT NpUHUMaTh He MeHee:

0,1% - B usrnbaembix, BHELLEHTPEHHO PaCTAHYTbIX 3/1eMeHTaX U BHELEHTPEHHO CXKaTblX 3/1eMeHTax npu rubkocTun (ana
MPSAMOYroJibHbIX CE4YEHUN - );

0,25% - BO BHELLeHTPEHHO CXKaTbIX 3/1IeMeHTaX Npy rMbKoCcTu (415 NPAMOYroJibHbIX CEYEHUN - );
015 MTPOMEXYTOYHbIX 3HaYeHUN r’MOBKOCTN 3N1eMEHTOB 3HaYeHVe onpeaensaioT No UHTEPNONALUN.

B anieMeHTax C NpoAo/bHOM apMaTypoi, PacroioXeHHOW PaBHOMEPHO MO KOHTYPY CEYEHUsI, @ TakXKe B LLeHTPaJibHO PacTAHYThIX



3N1eMeHTax MUHUMaJIbHYIO nJioWanb ceveHns BCen I'IpOﬂ,OJ'leOI7I apMaTypsbl cneayeT NpUuHMMaTb BABOE 6onbLuen YKa3aHHbIX Bbllle
3HaYeHU N OTHOCUTb ee K MOJIHOW Nowain ceyeHms 6eToHa.

10.3.7 B 6eTOHHbIX KOHCTPYKUUAX ClefyeT npefycMaTprBaTb KOHCTPYKTVBHOE apMUpoBaHue:
B MeCTax pe3Koro M3MeHeHusl pa3MepoB CeYeHUsi I/IeMEHTOB;
B 6ETOHHbIX CTeHax MoA 1 Haj nNpoemMamu;

BO BHELIEHTPEHHO CXKaTbIX 3JIeMeHTax, pacCYnTbIBaeMbIX Mo NpovHocTy H6e3 yyeTa paboTsl pacTsHyToro 6eToHa, y rpaHen, rae
BO3HMKAIOT PaCcTArMBalOLLME HANPSXXEHUS; NPY 3TOM KO3 (MULMEHT apMUPOBaHKs NpUHUMatOT He MeHee 0,025%.

10.3.8 B xene306eTOHHbIX JIMHENHbIX KOHCTPYKLMAX U NANTax Hanbosibluve pacCTosHUS MeXAy OCAMU CTep>XXHel NpoAobHOM
apmaTypsl, obecneyrBaioLne 3hpekTMBHOE BOB/eYeHVe B paboTy 6eToHa, paBHOMepHOe pacrnpeaesneHne HanpsKeHun u
AechopMaunii, a TakxKe orpaHuYeHre LWNPUHbLI PAaCcKPLITUS TPELLUH MeXAyY CTEPXKHSAMU apMaTypbl, 4OKHbI 6bITh He Gonee:

B )Kesie306eTOoHHbIX Hankax 1 nanTax:

200 MM - Npu BbICOTE MOMNEPEYHOro ce4yeHns Mm;

1,5 hn 400 MM - npwn BbICOTe NonepeYyHoro cevyeHns h > 150 mm;
B >Kes1e306€TOHHbIX KOJIOHHaX:

400 MM - B HanpaBsieHWK, NepneHanKyASpPHOM MJI0CKOCTM M3rmba;
500 MM - B HanpaBJ/ieHUM MJIOCKOCTU n3ruba.

B >xene306eTOHHbIX CTEHax PacCTOAHUA MeXAY CTEPXKHAMU BEPTUKAJIbHOM apMaTypbl NpMHUMatoT He 6onee 2 t n 400 MM (t - ToNWMHa
CTEeHbl), @ FOPU30HTaIbHOWM - He 6onee 400 MMm.

10.3.9 B 6ankax n pebpax LwrpuHoi 6osee 150 MM YACI0 NPOAO/bHBLIX Paboumx PacTaHYTbIX CTEPXKHEN B MonepeyHoM ceveHunm
LO/KHO BbITh He MeHee ABYX. Mpw WrpuHe anemMeHTa 150 MM 1 MeHee [oMNyCcKaeTcs yCTaHaBAWBaTb B MONEpPeYHOM CevyeHnmn oanH
NPOAOJIbHBIN CTEPXKEHb.

10.3.10 B 6ankax [0 onopbl cieayeT AOBOANTbL CTEPXHM NPOLOJIbHOM paboyelt apMaTypbl C NIOWaAbo Ce4eHNs He MeHee 1/2
nsaowann ce4eHns CTep>XHen B NposieTe N He MeHee ABYX CTepXKHeN.

B nnuTtax no

cnegyeTt AO0BOOAUTb CTEPXKHU I'IpOLI,OJ'IbHOI7I pa60‘+e|7| apMaTypbl Ha 1 M LWNWPUHBLI NAUTHI C NJIOWaAblo Ce4eHNa He MeHee 1/3 nnowaan
cevyeHuna CTep)KHeI7I Ha 1 M WKWPUHLI NANTLI B NpoJieTe.

[Tonepe4yHoe apMunpoBaHue

10.3.11 MonepeyHyto apMaTypy C/ieayeT yCTaHaBAMBaTbh UCXOAA U3 pacyeTa Ha BOCMPUSATUE YCUIINIA, @ TakXe B Lie/IsiX orpaHmyeHmns
Pa3BUTUS TPELLWH, YAEPXXaHWSA NPOAO0/IbHBIX CTEPXKHEN B MPOEKTHOM MOJIOXKEHUM 1N 3aKPENIeHUs X OT BOKOBOro BbiMy4MBaHUSA B
ntoboM HanpassieHUn.

MonepeyHyto apMaTypy YCTaHaBAMBAIOT Y BCEX NMOBEPXHOCTEN »ene306eTOHHbIX 3/1eMeHTOoB, B6JIM31 KOTOPbLIX CTaBUTCS NPOAOJbHasN
apmaTypa.

10.3.12 nameTp nornepeyHon apMaTypbl (XOMYTOB) B BA3aHbIX KapKacax BHELLEHTPEHHO CXKaTblX 3JIEMEHTOB NPUHUMAIOT HEe MeHee
0,25 Haubonbliero gnameTpa NPOAOALHOM apMaTypbl U HE MeHee 6 MM.

OvameTp I'IOFIEpe‘-IHOVI apMaTypbl B BA3aHbIX KapKacCax n3rnbaemMblix 3JIEMEHTOB NMPUHNMalOT HE MeHee 6 MM.

B cBapHbIX Kapkacax AvMaMeTp rnornepeyHon apMaTypbl NPMHUMAIOT He MeHee AnaMeTpa, yCTaHaBMBAeMOro 13 yCI0BUS CBapKM C
HanboNbLIMM AaMeTPOM NPOAOJILHON apMaTypsbl.

10.3.13 B »xene306eTOHHbIX 3/1IeMeHTax, B KOTOPbIX MonepeyHas cusia no pacyeTy He MoXeT BbiTb BOCMPUHATA TONIbKO 6€TOHOM,
cnefyet npefycMaTpuBaTb YCTAHOBKY MoMnepeyHon apMaTypsl € Wwarom He 6onee 0,5 n He 6osiee 300 MM.

B cnioWwHbIX NAnTax, a TakXe B 4YacTopebpucTbix NanTax BbicoTon MeHee 300 MM n B bankax (pebpax) BbicoTon MeHee 150 MM Ha
yyacTKax aneMeHTa, rae nornepeyHas cufia rno pacyeTy BOCAIPUHUMAETCA TOJIbKO 6ETOHOM, MonepeyHyo apMaTypy MOXXHO He
yCTaHaBAMBaThb.

B 6ankax n pebpax BbicoTo 150 MM 1 6onee, a TakxKe B HacTopebpncTbix naMTax BeicoTot 300 MM 1 6osiee, Ha y4acTKax 3JIEMEHTa,
rae nonepeyHast cuaa no pacyeTy BOCMPUHMMAETCA TONbKO BeToHOM, cleflyeT npefycMaTpuBaTb YCTAHOBKY MonepeyvyHolr apMaTypbl C
warom He 6onee 0,75 n He 6onee 500 MM.

10.3.14 Bo BHELLEHTPEHHO CXKaTbIX JIMHENHbIX 3JIEMEHTax, a Tak>Ke B u3rnbaembix afieMeHTax npm Haan4mm HeobxoomnmMorm No pacyeTy
CXaTom NPoAoJIbHOM apMaTypbl B Llensax npefoTBpaLleHns BbiMy4YnBaHUsA NPoAoJIbHOM apMaTypbl ciefyeT yCcTaHaB/IMBaTb NornepeYyHyto
apMmaTypy ¢ warom He 6onee 15 d n He 6onee 500 MM (d - guameTp C>KaToW NPOAOJILHON apMaTypbl).

Ecnu nnowanb cedeHNs cxaTol NPoAosbHOM apMaTypbl, yCTaHaB/IMBaeMOoN y OAHOW U3 rpaHel anemeHTa, 6onee 1,5%, nonepeynHyto
apMmaTypy c/iefyeT ycTaHaBAMBaTb C Wwarom He 6osiee 10 d n He 6onee 300 MM.

10.3.15 KOHCTPYKLUUsi XOMYTOB (MONepeyHbIX CTeP)KHER) BO BHELEHTPEHHO CXKaTbIX JIMHENHbIX 3/1eMeHTax 40JKHA OblTb Tako, YTobbl
NpoaoJibHbIe CTePXHU (Mo KpaiHe Mepe Yepes oAuH) pacrnonaraiuce B MecTax nepernbos, a 3Tu neperubbl - Ha PacCcToOSAHUMN He
6onee 400 MM Mo WnpKHe rpaHu. Mpu WwWuprHe rpaHu He 6onee 400 MM 1 YnCe NPOAOJIbHBIX CTEPXXHEN Y 3TOW rpaHu He 6onee
YyeTbipex [oMNyCckaeTcsl OXBaT BCEX NPOAOJIbHbLIX CTEPXXHEN OHAM XOMYTOM.

10.3.16 B anemMeHTax, Ha KOTopble AeNCTBYIOT KPyTsLLMEe MOMEHThI, MornepeyHas apMaTypa (XoMyTbl) AO/KHa 06pa30BLIBaTh
3aMKHYThIA KOHTYP.

10.3.17 MonepeyHyio apMaTypy B NniuMTax B 30He NPOAAB/IMBaHNSA B HanpasaeHu, nepneHanKyaspHOM CTOPOHaM PacyeTHOro KOHTYpa,
yCTaHaBAMBAIOT C Warom He 6onee n He 6onee 300 MM. CTepXKHU, 6aMKaNLLINE K KOHTYPY Fpy30BOi Nowann, pacnonaraoT He 6avxe
1 He Aasiee OT 3TOro KOHTypa. Mpy 3TOM LIMpPUHA 30HbI MOCTAHOBKYM NoMepeYHoi apMaTypbl (0T KOHTYpa rpy30BOM nowaaun) 4osHKHa



6bITb HEe MeHee . . [lonyckaeTcsl yBenyeHme Lwara nornepeyHol apMaTtypsl o . Mpu 3ToM ciefyeT paccMaTpuBaTh Hambonee
HeBbIFOAHOE PacrosioXeHne NMpaMuabl NPoAaBAVBaHNA U B pacyeTe yYnThiBaTb TOJIbKO apMaTypHble CTEPXXHW, NepecekaioLne
nupamMuay nNpoAaBfiMBaHus.

PaccToaHMA MexAay CTepXKHAMMW NonepeyHon apMaTypbl B HanpaBieHUn, napanfie/isHoM CTOPOHaM pac4yeTHOro KOHTypa, NpUHUMatoT
He 6onee 1/4 AAVHbLI COOTBETCTBYIOLLE CTOPOHbLI PACYETHOr0 KOHTYpa.

10.3.18 PacuyeTHyto NonepeyHyo apMmaTypy B BUAE CETOK KOCBEHHOMO apMUPOBAHUA NP MECTHOM CXKaTum (CMATUKN) pacnosiaratoTt B
npefenax pac4eTHomn naowanm (8.1.43). MNpu pacnonoxxeHnn rpy3oBor NIOWAAN Y Kpas 3JIEMeHTa CeTKU KOCBEHHOIM0 apMUpOBaHus
pacnosiaratoT Mo njowanun ¢ pa3MepamMm B Ka>KA0M HanpaB/eHUN He MeHee CyMMbl ABYX B3aUMHO NeprneHanKyJIapHbIX CTOPOH
rpy3osou naowaamn (pnucyHok 8.9).

Mo rnybuHe ceTKun pacnonaraioT:

npu ToswuHe nemMeHTa 6onee yaBoeHHOro 60bLIEro pasmMepa rpy30Boi MAoLaan - B npeaenax yABOEHHOro pasmMepa rpy30Bom
naowaau;

npv TOJILLUHE 3NeMeHTa MeHee yABOeHHoro 6obluero pa3mMepa rpy30Bol njowaam - B npeaesiax ToJUKHbI S/1eMeHTa.
10.3.19 MonepeyHas apMaTypa, NpesycMoTpeHHas 418 BOCNPUATUS NONepeyHbIX CUT U KPYTALWMX MOMEHTOB, A0JIKHA UMETb
HaZleXXHY0 aHKepPOBKY Mo KOHLLaM MyTeM NprBapKu UAN oxBaTa NPOA0JbLHOM apMaTypbl, ob6ecneqmBaioLLyto paBHOMPOYHOCTb
COoefMHEHMWI 1 NonepeYHo apMaTypsbl.

10.3.20 Y KOHL0B NpeBapuUTesIbHO HaNpPs>XeHHbIX 3/1IeMEHTOB A0/1XKHa ObITb yCTaHOB/IEHa A0MNOJIHATEIbHasA NonepeYHas uam
KOCBEHHas apMaTypa (CBapHble CeTKM, OXBaTbiBaloLMe BCE NPOAOJIbHbIE CTEPXXHU apMaTypbl, XOMyThl 1 T.M. € WwWarom 5-10 cMm) Ha
ONMHe ydYacTka He MeHee 0,6 ANWHbI 30HbI Nepefayn NpeaBapuTeNbHOro HaNpPs>XeHUs , a B a1eMeHTax M3 sierkoro 6eToHa Knaccos
B7,5-B12,5 - c warom 5 cM Ha AJinHe y4acTkKa He MeHee . 1 He MeHee 20 CM Anda 3/1IeMeHTOB C apMaTypoWn, He uMetoLLe aHKepoB, a npu
Ha/IM4MN aHKEPHbIX YCTPONCTB - Ha y4acTKe, PaBHOM ABYM AJIMHAM 3TUX YCTPONCTB. YCTaHOBKa aHKepPOB Yy KOHLIOB apMaTypbl
obs3aTesibHa ANA apMaTypbl, HaTArMBaeMomn Ha 6eToH, a TakXXe AnA apMaTypbl, HATArMBaeMon Ha yrnopbl, NPY HEJOCTaTOYHOM ee
cuenneHnn c 6eToHOM (rnagKow NPOBOJIOKU, MHOIOMPSAHBIX KaHaTOB), MPM 3TOM aHKEpHble YCTPONCTBa A0/KHbI obecneynBaTb
HafeXHyIo 3aAenKy apMaTypbl B 6eToOHe Ha BCcex cTaamax ee paboTsbl.

Mpn NpYMeHeHnn B KavyecTBe Hanpsraemol paboyen apMaTypbl BbICOKOMPOYHON apMaTypHOW NPOBOJIOKM NEPUOLNYECKOro Npodus,
apMaTypHbIX KAHaTOB OHOKPATHOW CBMBKU, ropsyeKkaTaHoN 1 TePMUYECKM YNPOYHEHHON CTEP>XXHEBOM apMaTypbl NepUoanyeckoro
npocuns, HaTArMBaeMon Ha yrnopel, yCTaHOBKa aHKePOB Y KOHLLOB HamnpsraeMbix CTePXXHEe, Kak npaBuio, He TpebyeTcs.

AHKepoOBKa apMaTypbl

10.3.21 AHKepOBKY apMaTypbl OCYLLECTBASIT OAHUM M3 C/IeAYyIOLMNX CNOCOB60B UM UX CoYeTaHneM:

B BUAE NMPAMOro OKOHYaHUA CTEPXXHS (NpsAMas aHKepoBKa);

C 3armbom Ha KOHLe B BUAe Kptoka, oTrmba (nanku) nam neTnm (ToNbKO 4S8 HEHanpsraemMon apMaTypbl);

C NpUBapKOM UM yCTaHOBKOW NonepeYyHblX CTep>XHeN (TONIbKO A1 HeHanpsaraemMon apMaTypbl);

C NPUMEHeHneM crneumrasibHblIX aHKEPHbIX YCTPONCTB Ha KOHLE CTEPXKHS.

10.3.22 MNpsAMY0 aHKEPOBKY 1 aHKEPOBKY C JlankaMu A0MyCKaeTCca NPMMEHSATb TOJIbKO A1 apMaTypbl nepnogmnydeckoro npocuns. Ans
PacTAHYTbIX FNagKnx CTEPXXHEN cneayeT nNpefycMaTpmMBaTh KPIOKW, NeTAN, NMPpUBapeHHbIe nonepeyHble CTEPXXHN NN cneumnanbHble

aHKepHble YCTPONCTBa.

Jlanku, KPOKK 1 NeTNIN He PeKOMeHAYeTCA MPUMEHATL AJ1 aHKEePOBKN oxaTon apMaTypbl, 3a UCKIlIOHEHNEM rnagkomn apMaTypbl,
KOTOpasda MOXET noasepratbCa pacCTAXeHU0 NP HEKOTOPbLIX BO3MOXXHbIX COHeTaHUAX Harpy3ku.

10.3.23 Mpwu pacyeTe ASIMHbI aHKEPOBKM apMaTyphbl c/iefyeT y4nmTbiBaTb CNocob aHKepoBKM, KNacc apMaTypbl U ee Npoduib, AuameTp
apMaTypsbl, MPOYHOCTL BETOHa U ero HanpsiXKeHHoe COCTOsIHME B 30HE aHKEPOBKU, KOHCTPYKTUBHOE peLleHue 3/1eMeHTa B 30He
aHKEepOBKM (Hafnyve rnonepeyHon apMaTypbl, MOSI0XKEHNE CTEPXXHEN B CEYEHUN 31eMeHTa 1 ap.).

10.3.24 Ba30Byt0 (OCHOBHY!0) A/IMHY aHKePOBKY, HEOBX0AMMYIO [iNiA Nepeaayn yCuaus B apMaType C NoJIHbIM pacyeTHbIM 3HaYeHneM
ConpoTuBEHUs Ha BeToH, onpeaensoT no opmye

,(10.1)

roe n. - CoOoTBeTCTBEHHO rJiolaab nornepevyHoro ce4eHMsa aHKepyemMoro CTep>XHa apMaTypbl U NepuMeTp ero ce4eHnd, onpegendemMble
Mo HOMUHaJ/IbHOMY ANaMeTpPy CTEePXKHA;

- pacyeTHOe CONpoTUBJIeHME CLeMNIeHUst apMaTypbl ¢ 6eTOHOM, MpUHYMaeMoe PaBHOMEPHO pacnpefeneHHbIM Mo AJIMHE aHKEPOBKMW U
onpegensemMoe rno cpopmyse

,(10.2)
3[ecCb - pacyeTHOe ConpoTuBieHne 6eToHa 0CEBOMY PaCTSAXKEHUIO;
- KO3 PULIMEHT, YHUTbIBAOLWMIA BANAHNE BUAA NOBEPXHOCTU apMaTypbl, MPUHMMaEMbIA PaBHbIM:
0N HeHanpsaraeMomn apmaTypbl:
1,5 - ona rnagkon apmMaTypbl;
2,0 - onsa xonodHoAedopMupyemMon apMaTypbl MEPUOANYECKOro Npodus;
2,5 - onsA ropsYekaTaHom n TepMoMexaHuveckn obpaboTaHHOM apMaTypbl NeproanYeckoro npoduns;
0N Hanpsraemom apMaTypsbl:

1,7 - ons xononHoaeoOpMNPOBaHHOM apMaTypbl Neprnoanyeckoro npodunsa knacca Bp1l500 anameTpom 3 MM 1 apMaTypPHbIX KaHaTOB
knacca K1500 gnameTpom 6 MMm;



1,8 - ons xononHoaeoOpPMNPOBaHHOM apMaTypbl Knacca AnameTpom 4 mm 1 6onee;

2,2 - pnsA apMaTypHbIX KaHaToB kflacca K guameTtpom 9 mm 1 6onee;

2,4 - pnA apMaTypHbIX KaHaToB knacca K7T anameTpom 9 MM 1 6osiee, M3roToBIEHHbIX U3 MPOBOJIOKM NepPUOANYEeCKOro npoduns;
2,5 - npnsA ropsYekaTaHon n TepMoMexaHnveckn obpaboTaHHOM apMaTypbl Knacca A.

- KO3(b(pMLUMEHT, YHNTbIBaIOLLUA BANSHME pa3Mepa AnaMeTpa apMaTypbl, MPUHUMaEMbIA PaBHbIM:

0N HeHanpsraeMom apmaTypbl:

- Npu gnameTpe apMaTypbl - MM;

- Npun gnameTpe apMaTypbl 36 1 40 MMm;

ONS HanparaeMmomn apmaTypbl:

A5 BCeX TUMOB HanpsAraemMon apMaTypbl.

10.3.25 Tpebyemyto pacyeTHYyI0 AJIMHY aHKEePOBKMW apMaTypbl C y4eTOM KOHCTPYKTVMBHOMO PELLeHWs 3/1IeMeHTa B 30He aHKepOBKY
onpeaensoT no opmyne

. (10.3)
roe - 6a3oBasi AIMHa aHKEPOBKU, onpeaesisemas no ¢opmysne (10.1);
, - - MJIOWaAn NonepeYHoro cevyeHns apMaTypbl, Tpebyemas no pacyeTy U hakTUYEeCKN YCTaHOBAEHHAs COOTBETCTBEHHO;

- KO3(hurUNeHT, y‘-ll/lTbIBalOLLl,I/II7I BAnAHMNE Ha O/IMHY aHKEPOBKUN HaNnpAa>XeHHOro CoOCToAaAHNA 6eToHa 1 apMaTypbl U KOHCTPYKTUBHOIO
peweHnsa anemMeHTa B 30He aHKEPOBKN.

Ons HeHanpsaraemol apMaTypbl MPU aHKEPOBKE CTEPXKHEN NEPUOANYECKOro Npous ¢ NPAMbIMU KOHLAaMU (Npsmas aHKepoBKa) uau
rnagKon apMaTypbl C KpoKaMu U neTasmmn 6e3 onoNHUTESbHBIX aHKePYOLWUX YCTPOUCTB ANS PACTAHYThIX CTEPXHEN NPUHUMAIOT ,
a ONs OKaTbIX - - ; ANiA HanpsraeMmon apMaTypbl .

JonyckaeTcs yMeHblUaTh AJIMHY aHKEePOBKM CTePXKHEel HeHanpsraeMon apMaTypbl B 3aBUCMMOCTM OT KOJIMYECTBa U AnameTpa
rnonepeyHor apMaTypbl, BUa aHKepYILLMX YCTPONCTB (MpuBapKa nonepeyHor apMaTypsbl, 3armb KOHLOB CTEp>XXHeN Nepnoanyeckoro
npocus) 1 BeNYUHbI MONepeyHoro o6>xaTua 6eToHa B 30He aHKepOoBKY (Hamnpumep, OT OMOPHOI peakuun), Ho He Bonee Yem Ha 30%.

B ntoboM criyyae (hakTMYecKyo AJVHY aHKEePOBKM NPUHUMAIOT He MeHee 1 200 MM, a A5 HeHanpsAraemblX CTEPXKHEN TakXe He MeHee

Onsi 3neMeHTOB U3 MeNiko3epHUCToro 6eToHa rpynnel A Tpebyemasi pacyeTHas BeMYMHa AJIMHbI aHKEePOBKM [0JKHa 6biTh yBeMYeHa
Ha 10 ansa pactsHyToro 6eToHa v Ha 5 . - Ans CxaToro.

10.3.26 Ycunve, BOCMPUHMMAEMOe aHKepPYEeMbIM CTEp>XXHEM apMaTypbl onpesensioT no gopmye
, (10.4)
roe - 4nHa aHKepoBKyY, onpegdensiemMas cornacHo 10.3.25, npyHMMas COOTHOLLEHME - ;
- paccTosiHMe 0T KOHLIa aHKepyeMoro CTEP>XXHS 40 pacCMaTpPMBaAEMOro NornepeyHoro ceYeHus anemMeHTa.

10.3.27 Ha kpaiHux cBo60oAHbIX Oopax 3/1eMeHTOB AJIMHA 3aMycka pacTSAHYTbIX CTEPXXHEN HeHanpsraemMowm apMaTypbl 32 BHYTPEHHIOK
rpaHb cBO6GOAHONM OMOpbl NPY BbiMOHEHMM ycnosma (cM. 8.1.31 - 8.1.35) noskHa CoCTaBNATb He MeHee 5 . EC/in yKka3aHHoe ycsioBue
He cobnofaeTcs, ANHY 3anycka apMaTypbl 3a rpaHb ONopbl onpegensatoT cornacHo 10.3.25.

10.3.28 Mpu yCTPONCTBE Ha KOHLAx CTep>XHel cneumnanbHbiX aHKepoB B BUAE NacTWH, Wakb, raek, yrojikos, BbICa>XEHHbIX FO/I0BOK 1
T.N. NJowanb KOHTaKTa aHkepa ¢ 6eTOHOM A0JIXKHA YA0BEeTBOPATL YCI0BUIO NPOYHOCTM BeToHa Ha cMsaTue. Kpome Toro, npu
NPOEKTUPOBAHMM NPUBapYBaEMbIX aHKEPHbIX feTasnen cyiefdyeT y4MTbiBaTb XapakTePUCTUKIN MeTaslia Nno CBapnBaemMocTu, a Takxe
cnocobbl 1 yCnoBrsa CBapKMu.

CoeHeHUA HeHanpsaraeMowm apmMaTypsbl

10.3.29 [Ins coeAnHeHNs HeHanpsiraemMomn apMaTypbl NPUHUMAKOT OAVH U3 CNeAYOLNX TUMOB CThIKOB:

a) CTbiKM BHaxsecTky 6e3 ceapku:

C NPSAMbIMY KOHLLAMU CTEp>XXHEN Nepuoanyeckoro npocuns;

C NPSAMbIMM KOHLL@MU CTEP>XXHEN C MPUBAPKON UM YCTAaHOBKOM Ha AJIMHE HaxXJIECTKMN NomnepeyHbIX CTepXKHEN;

¢ 3arnbamMu Ha KoHUax (KpIoKU, Nanku, NeTan); Npu 3ToM ANs rNagkux CTepXXHen NPUMeHSIIOT TOJIbKO KPIOKU 1 NeTu.

6) cBapHbIe Y MEXaHUYECKUE CTbIKOBbIe COeIMHEHNS:

CO CBapKoW apMaTypbl;

C NPYMEHEeHNEeM creunanbHbIX MeXaHUYeCKUX YCTPOMCTB (CThIKM C ONpeccoBaHHbIMK MydTamMu, pe3bboBbiMy MydTamMum 1 4p.).

10.3.30 CTbikv apMaTypbl BHaxJIeCTKy (6e3 cBapku) NPUMEHSIOT NP CTbIKOBAHUN CTEpXXKHEeN C AuamMmeTpoM paboyeln apMaTypbl He
6onee 40 MMm.

Ha coeauHeHus apMaTypbl BHaXNeCcTKy pacnpocTpaHsaoTcsa ykasaHusa 10.3.22.

CTbIKM PacTAHYTON UM CXXaToON apMaTypbl AOJKHbI UMETb ASIMHY nepernycka (HaxNecTKn) He MeHee 3Ha4YeHUs AJVHbI ,
onpeaensemMoro rno gopmyne

,(10.5)



rae - 6asoBas AnnHa aHKEPOBKU, onpeaensieMas no gopmyne (10.1);
,--CcM. 10.3.25;

- KO3(hpurUNeHT, y‘-ll/lTbIBalOLLl,I/II7I BNAHNE HaNpAXXeHHOIro COCTOAHNA apMaTypPbl, KOHCTPYKTUBHOIO pelleHna sn1eMeHTa B 30He
coeonHeHNA CTep)KHeI7I, Ko/sin4ecTtBa CTbIKyeMOI7I apMaTypbl B O0HOM Ce4eHNN MO OTHOLWEHUIO K O6LLI,eMy KOJIN4eCTBY apMaTypbl B 3TOM
ceyvyeHunn, pacCToaHNA Mexay CTblKyeMbIMU CTEPXKHAMN.

Mpn coeauHeHUN apMaTypbl NepPUoANYEeCcKoro NPoduas C NPSAMbIMU KOHLAMUK, @ TakXKe r1afKuxX CTepXKHe ¢ KprokaMu unu netnamu 6es
LOMONHUTENBHBIX aHKEPYIOLLMX YCTPONCTB KOIPDULIMEHT AN pacTaHYTON apMaTypbl MPUHMMAIOT paBHbIM 1,2, a Ans cxaTon
apmaTypsl - 0,9. Mpu 3TOM [OMKHbI 66T COBMOAEHbI CeaylolLe YCI0BUS:

OTHOCUTEJ/IbHOE KOJINYECTBO CTbIKyeMOW B OAHOM pacH4eTHOM Ce4YeHUn 3neMeHTa paboyen pacTaHYTON apMaTypbl NeEPUOANYECKOro
npocunsa Ao/HKHO 6bITb He 6onee 50%, rnankon apMaTypsbl (C KplokaMu nnam neTnamn) - He 6onee 25%;

ycunnne, BoCcnpnHnmMmaemoe BCen nonepeHHoVI apMaTypoVI, noCTaBJIEHHOW B npepnenax CTblka, A0JIXXKHO 6bITb HE MeHee MOJI0BUHBI ycnnusa,
BOCNPUHMNMaeMoro CTbIKyeMOI7I B OAHOM pacC4eTHOM Ce4YeHUn anemMeHTa paCTﬂHyTOI7I pa6o‘4e|7| apMaTypoVI;

paccToaHne Mexay CTblKkyeMbiMU pa60‘-II/IMI/I CTEPXKHAMU apMaTypbl HE LOJ/HKHO NpeBbiWaTh 4 ;

pacCcTosiHME MeXXAy COCEAHNMUN CTbIKaMy BHaXJ1eCTKY (MO WnpuHe xene3obeToOHHOro a1eMeHTa) [O/IKHO ObiTb HE MeHee 2 1 He MeHee
30 MMm.

B KayecTBe 04HOro pac4eTHOro ce4YeHnsa 3NemMeHTa, paccMaTpMBaeMoro Ana onpeaesieHns OTHOCUTESIbHOrO KoJiIn4yecTsa CTbIKyeMOI7I
apMaTypbl B 0O4HOM Cce4eHUn, NPpUHNMatloT y4aCTOK 3/1eMeHTa BAOJIb CTbIKyeMOI7I apMaTypbl aonnHon 1,3 . CyntaeTcs, YTO CThbIKK
apMaTypbl pacnosioXKeHbl B 0AHOM pacH4eTHOM CeYeHUN, eCsin LEHTPbI 3TUX CTbIKOB HaxoaAaTCA B npenenax AJiMHbl 3TOro y4acTKa.

JonyckaeTcs yBenmumBaTb OTHOCUTENLHOE KOIMYECTBO CTHIKYEMOMN B OIHOM PacyeTHOM CeYeHMM 31eMeHTa paboyer pacTaHyTOM
apmaTypsbl 80 100%, NnpyHMMas 3HaveHne KoadgurLumeHTa paBHbiM 2,0. Mpy 0THOCMTEIbHOM KOJIMYeCTBE CThIKyeMOoin B 0JHOM
pacyeTHOM cevyeHUn apMaTypbl Neproamnyeckoro npoduns 6onee 50% u rnafikon apmaTypbl 6onee 25% 3HaveHUs KoapuLmeHTa
onpeaensoT Nno JMHENHON NHTEePnoAALUN.

Mpn HaNM4YMM JONONHUTENbHBLIX aHKEPYIOLWMNX YCTPOMCTB Ha KOHLLAX CTbIKYeMbIX CTep>XXHEl (NpuBapka nonepeyvyHolr apMaTypsbl, 3arnba
KOHLIOB CTbIKyEeMbIX CTEP)KHEN NepnoanYeckoro npoduaa u ap.) AJiMHa nepenycka CTbiIkyeMblX CTEP)KHEN MOXXeT bblTb YMeHbLIeHa, HO
He 6onee 4eM Ha 30%.

B ntobom cniyyae pakTumyeckas oavHa nepenycka goJikKHa 6blTb He MeHee , He MeHee 20 . 1 He MeHee 250 MM.

10.3.31 Mpu coeanHeHUn apMaTypbl C UCMONb30BaHNEM CBapKU Bbl60p TWUNOB CBapHOro coegunHeHnNa n cnocoboB CBapKuy nponseogAaT C
y4eTom ycnosvuh 3KCNNnyaTaunn KOHCTPYKLUNKN, CBapnBaeMOCTU CTalan n Tpe6OBaHI/II7I MO TEXHOJZIOrMKN N3roToBsieHNA B COOTBETCTBUN C
FOCT 14098.

10.3.32 Mpun Ucnonb30BaHUM A5t CThIKOB apMaTypbl MeXaHWYeCKMX YCTPONCTB B BuAe My(pT (MydThl Ha pe3bbe, onpeccoBaHHbIe
MyhThbl 1 T.4.) Hecylas cnocobHOCTb My(TOBOro COeAUHEHUs [0JIXKHA OblTb TaKo XKe, YTO 1 CTbIKyeMblX CTep>XHel (COOTBETCTBEHHO
Npy PacTs>XXEHUU NN CKaTuK). KOHLbI CTIKYeMbIX CTepXXHel ciefyeT 3aBoAnTb Ha Tpebyemyto AnvHY B My Ty, onpefensieMyio
pac4yeToM UK OMbITHLIM NMyTeM.

Mpwn ucnonb3oBaHUK MydT Ha pe3bbe fosiKHa 6bITh 0becnedeHa TpebyeMas 3aTskka My(pT A8 NMKBMAaAUUN NodTa B pesbbe.

[[HYyTble CTEPXXHWU

10.3.33 Mpw NnpUMeHeHNN rHYToM apMaTypbl (0Trnbbl, 3arnbbl KOHLOB CTEPXXHEN) MUHUMabHBLIA AnameTp 3arnba oTaenbHOro
CTEPXXHA [O/MKEH BbITb TakMM, 4TOObI N36exaTb paspyLUeHns UK packaibiBaHua 6eToHa BHYTpK 3arnba apMaTypHOro CTEPXKHA N ero
pa3pylueHns B MecTe 3aruba.

MWHWManbHbIN OnaMeTp onpaBkn And apMaTypbl MPUHAMAKOT B 3aBUCMMOCTU OT AMaMeTpa CTePXKHA - HE MeHee!:

ANS TNafKUX CTepXHeNn

npv - MMm;

npv - MMm;

LN CTepXXHel Neproanyeckoro npoduns
npv - MMm;

npv - MM.

OvameTp onpaBku MOXeT ObITb Takxe yCTaHOBJIEH B COOTBETCTBUUN C TEXHUYECKUMWN YCITIOBUAMU Ha KOHerTHbII7I BMNO apMaTypbl.

10.4 KOHCTpYynpOBaHME OCHOBHbIX HECYLLUX ene300eTOHHbIX
KOHCTPYKLUMNN

10.4.1 MNpy KOHCTPYUPOBAHMMN OCHOBHbIX HECYLUMX 3/IEMEHTOB KOHCTPYKTUBHON CUCTEMbI (KOJIOHH, CTEH, MJINT NepekpbITUii 1
MOKPLITUN, (PYHAAMEHTHbIX MNAUT) cnefyeT cobniofaTb obune TpebosaHns 10.2 1 10.3 N0 KOHCTPYMPOBAHMIO XKene306eTOHHbIX
KOHCTPYKLMIA, @ TakXXe yKa3aHus HacTosLwero nogpasaena.

10.4.2 KONOHHbI apMUpPYIOT NPOAOJILHO, KakK NPaBuao, CUMMETPUYHON apMaTypoii, PAacrosioXKEHHON No KOHTYPY NonepeyHoro cevyeHuns
1, B HEOOXOAMMbIX C/lydasix, BHyTPW NONepeyHoro cevyeHus, 1 nornepevHon apMaTypoi Nno BbLICOTE KOJIOHHbI, 0XBaTbiBaloLLEen BCe
NPOAOJIbHbLIE CTEPXXHU 1 PACMOJIOKEHHON N0 KOHTYPY U BHYTPU MOMNEPeYHOro cevyeHums.

KOoHCTpyKUUto nonepequM apMaTypbl B npegenax nonepeyHoro ce4eHnda n MakCMMalbHble PacCTOAHUA MeXay XOMyTaMu N CBA3AMU
MO BbICOTE KOJIOHHbI CneanyeT NpMHMMaTb TakKUMu, 4TO6bI npenoTBpaTUTb BblMy4YMBaHUE CXaTblX NPOAOJIbHbIX CTep)KHeI7I 1 obecneunTb
paBHOMepPHOE BOCNpUATUE nonepeyHbIX CU MO BbICOTE KOJIOHHbI.

10.4.3 CTeHbl peKOMeHAYyeTC A apMUpPoBaThb, Kak NpaBuio, BEPTUKANbLHON U FOPU3OHTasIbHOM apMaTypon, pacrnosioXeHHOMN
CMMMETPUYHO Y BOKOBbIX CTOPOH CTEHbI, U NOMNEPEeYHbIMY CBA3AMU, COEANHAOLWMMN BEPTUKAIbHYIO 1 FOPM30HTasIbHYIO apMaTypy,
PacnoJsIoXKEHHYI0 Y MPOTUBOMOIO0XHbLIX 60KOBbIX CTOPOH CTEHbI.



MaKcnManbHoe pacCcTossHME MeXAY BEPTUKaASIbHbIMU U FOPN3OHTAJNIbHbIMU CTEPXKHAMU, @ TakKXXe MaKCUMasibHOoe PacCTosAHUE MexXay
nonepe4yHbiMn CBA3AMU CnenyeT NpUHNMaTb TaKUMU, 4TOObI npenoTBpaTUTb BblMy4MBaHNE BEPTUKaANIbHbIX CXKaTbIX CTep)KHeI7I n
obecneynTb paBHOMepHOEe BoCnpudaTne yCI/I}'II/II7I, ,D.eI7ICTBy|OLLI,I/IX B CTeHe.

10.4.4 Ha TopLeBbIX y4acTKax CTEHbI N0 ee BbICOTE CleflyeT yCTaHaBAMBaTb NonepeyHyo apMaTypy B Buae M-06pasHbix nam
3aMKHYTbIX XOMYTOB, CO34aloLWmnX TpebyeMyto aHKepPOBKY KOHLLEBbLIX Y4aCTKOB FOPU30HTasIbHbIX CTEPXKHEN 1 NpefoXpaHSAoLWmX oT
BbIMYy4BaHUS TOPLIEBbIE CXKaTble BEPTUKAJIbHbIE CTEPXKHU CTEH.

10.4.5 Y3nosble conpsaXxeHna CTeH B MeCTax UX nepeceveHNs npu HEBO3MOXXHOCTU CKBO3HOIo nponycka FOpI/I30HTaJ'IbHOI7I apMaTypbl
CTEeH 4epe3 3TOT CThlIK CneanyeT apMmpoBaTb Mo BCEW BblCOTE CTEH nepecekawowmnmmnca n-O6pa3HbIMI/I XOoMyTaMu, obecneymBaoLWMMHn
BOCNPUATNE KOHUEHTPUPOBAHHBLIX TOPU30OHTaNIbHbIX yCI/IJ'II/II7I B Y3J10BbIX COMPAXEHUNAX CTEH, a TaKXXe npenoxpaHAamnwmnmn
BePTUKaNIbHblIE CXKaTble CTEPXKHU B Y3J/IOBbIX COMPAXEHNAX OT BbiNyHUBaHUNA N obecnevnBatoLmmun AHKEepPOBKY KOHLIEBbIX YH4aCTKOB
FOPU30OHTaJIbHbIX CTep)KHeIZ.
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Pucyuox 10.1 — AHkeposka ¢ nomombio II~o6pasubix neraneii

10.4.6 ApMUpoBaHMe NMIOHOB, 3aHNUMAIOLWMX MO CBOUM FreOMEeTPUYECKUM XapaKTepUCTUKaM NpoMexXyTO4YHOE MON0XKEHNE MeXxay
CTeHaMn N KOJIOHHaMU, NPoOn3BOAOAT KaK ANd KOJIOHH UMK KaK OnAa CTeH B 3aBUCUMOCTU OT COOTHOLWIEHUA OJINHbI U LUNPUHBI
rnonepe4yHoOro ce4eHmAa nnJoHoOB.

10.4.7 KonnyecTBO BEPTUKANLHOW U FOPU30HTaIbHON apMaTypbl B CTEHe c/leflyeT yCTaHaB/MBaTb B COOTBETCTBUM C AEUACTBYIOLLNMUI B
CTeHe ycunusamu. MNpy 3ToOM pekoMeHZyeTcs npefycMaTpuBaTh paBHOMEPHOEe apMUpOBaHMe Mo MJIoWaAn CTeHbl C yBenyeHnem
apMUPOBaHNS y TOPLIOB CTEHbI U Y NPOEMOB.

10.4.8 ApMUpOBaHMe NIOCKUX MAUT CleayeT OCyLecTBAATL NPOA0JIbHON apMaTypoii B IByX HarnpaB/ieHUsX, pacrnonaraemMomn y HKHen
1 BEpXHEl rpaHel NanTbl, a B HE06X0AUMBIX CJlyHasx (COrnacHO pacyeTy) U nornepeyHoin apMaTypoii, pacnosiaraeMoii Y KOJIOHH, CTEH U
no njowaamn nanThbl.

10.4.9 Ha KoHUeBbIX y4acTKax MaoCKuX NanT cfiefyeT ycTaHaBAMBaTb NonepeyHyio apMaTypy B Buae M-o6pa3Hbix XOMyTOB,
PacmnooXXeHHbIX Mo Kpat NanTbl, 06ecrnevnBaloLLx BOCNPUITUE KPYTALLMX MOMEHTOB Y Kpas MUTbl 1 HEOBXOAMMYI0 aHKepPOBKY
KOHLLeBbIX y4aCTKOB MNPOAOJILHOM apMaTypbl.

10.4.10 Kosin4yecTBO BEPXHEN N HUXKHEN NPOJOJIbLHON apMaTypbl B MJINTE MEPeKpbITUA (MOKPLITUA) cnefyeT yCcTaHaBAMBaTb B
COOTBETCTBUN C AENCTBYIOLWLNMU YyCUANAMU. [pn 3TOM peKoMeHAyeTCcsa A1 HEPErysipHbIX KOHCTPYKTUBHBIX CUCTEM C Liefiblo
yrpoLLEeHNs apMUpPOBaHUA YCTaHaB/IMBaTb: HUXKHIOIO apMaTypy OAVMHaKOBOW NO BCeN njowain pacCMaTpMBaeMOn KOHCTPYKLUNN B
COOTBETCTBMM C MaKCUMasbHbIMU 3HAYEHUAMUN YCUANIA B NPOJIETE NJNTbI; OCHOBHYIO BEPXHIO apMaTypy NPUHUMaTb Takomn XKe, Kak 1
HVKHIOIO, @ Y KOJIOHH N CTeH yCTaHaB/MBaTb AOMNOJIHUTE/bHYIO BEPXHIO apMaTypy, KOTopas B CyMMe C OCHOBHOW A0J1KHa
BOCMPMHUMATbL OMOpPHbIE YCUANSA B nanTe. [nsa perynspHbiX KOHCTPYKTUBHBLIX CUCTEM MPOAOJIbHYI0 apMaTypy peKoMeHayeTcs
yCTaHaBAMBaTb MO HaAKOJIOHHBIM U MEXKOJIOHHbLIM M0JI0CaM B ABYX B3aMMHO MepneHAnKyAspHbIX HarnpasieHNAaX B COOTBETCTBUM C
OeNnCcTBYIOWMMN B 3TUX NOJ0CaX YCUINAMM.

[JonyckaeTcs yCTaHOBKa 4acTu apMaTypbl MAUT B BUAE CBAaPHbIX HEMNPEPbLIBHLIX KApKacoB B HaAKOJIOHHbLIX MoJjocax NanuT B ABYX
HanpaB/eHnax (CKprTbIe 6anku), npuv 3TOM KapKacbl OA0JIXKHbI 6bITb nponyuieHbl CKBO3b T€J10 KOJIOHH.

Onsi cokpalleHns pacxofa apMaTypbl MOXKHO TaKXXe PEKOMEeH0BaTb YCTAHOBKY M0 BCE NOLAAMN MINTbI HUXKHEN U BEpXHEN
apMaTypsbl, 0TBeYalLlle MMHUMaabHOMY NPOLEeHTY apMUPOBaHUS, @ Ha y4acTKax, rae AeiCTBYOLMe YCUNs NPEeBLILLAT yCUMaus,
BOCMPUH/MaeMble 3TON apMaTypoii, YCTaHOBKY AOMOJIHUTEIbHON apMaTypbl, B CYMMe C BbllLeyKa3aHHON apMaTypoil,
BOCMPUHMMAOLLLEN AEACTBYIOLLNE Ha 3TUX yHacTKax ycunus. Takoi NoAXon NpuBOAUT K 6oJiee C/I0XKHOMY apMUPOBaHMIO NepeKpbITUN,
Tpebytowemy 6onee TATENLHOr0 KOHTPOSA apMaTypHbIX paboT.

ApMUpoBaHMe yHAAMEHTHbIX MAUT cleayeT NPpou3BoOAMNTb aHaNor M4HbIM 06pa3oMm.

10.4.11 KOHCTpyrpoBaHUe y3/10B conpsi>keHusi 6anok ¢ KoJIoHHaMu ciieayeT Npou3BOAMTbL B COOTBETCTBUM C PUCYHKOM 10.2. Mpwu 3Tom
Heobxo4MMOo NpeaycMoTpeTh NonepeYyHyo apMaTypy B BUE 3aMKHYTbIX XOMYTOB unu M-o6pa3Hbix feTaseit B 30He aHKepoBKY paboyen
apmaTypsbl 6anku.
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10.4.12 B y3nax nepecevyeHuns 6anok cnefyeT yCTaHaBAMBaTb AOMNOJHUTESIbHYIO MOMepeYHyo apMaTypy A8 BOCMPUATUS peakunm oT
BTOpoCcTeneHHon 6anku. B rnaBHoin 6anke 3Ty apMaTypy c/iefyeT yCTaHaBAMBaTb Ha wupuHe b+2h, rae b n h - wnpuHa n BeicoTa
BTOpOCTeneHHon 6ankn, BO BTOpoCcTeneHHon Banke - Ha y4acTke wupuHon h/3. ApMaTypy cnegyeT ycTaHaBAMBaThb B BUAE XOMYTOB,
0XBaTbIBalOLLMX MPOAOSIbHYIO apMaTypy, - AOMNOJHATENbHO K apMaType, TpebyeMon no pacyeTy HaKJIOHHbIX WM MPOCTPAHCTBEHHbIX
ceveHunn.

11 TpeboBaHUSA K N3rOTOBJIEHUIO, BO3BEAEHUIO N 3KCNyaTauum
OEeTOHHbIX 1 XXene306eTOHHbIX KOHCTPYKLINN

11.1 beToOH

11.1.1 Nonb6op cocTaBa 6ETOHHOW CMECU NPOU3BOAAT C Liefibio NoJslyYeHus 6eToHa B KOHCTPYKLUSX, OTBEYAIOLLEr0 TEXHUYECKNM
rnokasaTesisiM, yCTaHOBJ/IEHHbIM B pa3fiene 6 1 NPUHATLIM B NPOeKTe.

3a OCHOBY Mnpu non6ope cocTtaBa beToHa cnegyet NpuHMUMaThb onpeuenmou_wuh ONs AaHHOro Buaa 6eToHa U HasHavyeHUs KOHCTPYKUNKN
nokasaTesib 6eToHa. Mpu 3TOM OJIXKHbI ObITb 0becneyeHbl 1 apyrme yctaHoBJIEHHbIE NMPOEKTOM MNoKa3aTe/ I Ka4eCTBa 6eToHa.

MpoekTupoBaHue 1 noabop coctaBa 6eTOHHON cMecu No Tpebyemol NPoYHOCTU 6eToHa CcnefyeT NPoM3BOANTb, PYKOBOACTBYSICL FOCT
27006, FOCT 26633.

Mpwn nonbope cocTaBa 6eTOHHOW CMecK [0/KHbI BbITh 06ecneyeHbl Tpebyemble NokasaTenu kavyecTsa (yLoboykiaabiBaeMocThb,
COXpaHsAeMoCTb, HepacCnaMBaeMoCTb, BO3AyX0COAepXKaHne 1 Apyrue rnokasartenu).

CsoncTBa noaobpaHHoM 6€TOHHON CMeCK A0JKHbI COOTBETCTBOBATh TEXHOIOM MM NPOM3BOACTBa BETOHHbIX PaboT, BKIOYalOLWEN CPOKN
1 ycnosus TBepaeHns 6eToHa, cnocobbl, peXXUMbl MPUrOTOBAEHUSA 1 TPAHCMOPTMPOBaHMNA BETOHHOW cMecn 1 Apyrue oCobeHHOCTn
TexHonornyeckoro npouecca (FOCT 7473, TOCT 10181).

Mopbop cocTaBa 6€TOHHOW cMecu cneayeT NPOU3BOANTL HA OCHOBE XapaKTepUCTUK MaTepmnasioB, NCNOJIb3yeMbiX NS ee
NpUroTOBJIEHUSA, BKJIOYAOLLMX BAXKYLLME, 3aN0NIHUTENN, Boay U 3ddekTuBHble fobaskn (MoandukaTopsl) (FOCT 30515, FOCT 23732,
OCT 8267, TOCT 8736, FOCT 24211).

Mpwn no;:lﬁope cocTaBa 6eToHHOW cMecu cnenyeTt NpUMeHATb MaTepuasibl C yH4eTOM Ux 3KOJI0rM4E€CKON YNCTOThI (orpaHVNeHme no



coaep>XXaHU pagnoHyKANaoB, pagoHa, TOKCUHHOCTU M T.M.).
Pac4eT OCHOBHbIX NapamMeTpoB COCTaBa 6eToHHON cMecKn npon3soaAaT C MOMOLLbIO 3aBMcMMocCTeN, YCTaHOBJIEHHbLIX 3KCNepMeHTalJIbHO.

Mopbop cocTaBa hpubpobeToHa cnenyeT NPOM3BOAUTL COMIaCHO NPMBEAEHHbIM Bbille TpeboBaHUAM C y4eTOM BMAa U CBONCTB
apMupytoLmx pubp.

11.1.2 Mpw NnpUroToBseHnn 6eTOHHOM cMecn foJIKHa BbITb obecneyeHa HeobxoaMMasa TOYHOCTb A03MPOBKM BXOASALWMX B 6€TOHHYIO
CMeCb MaTepurasios 1 NocaefosaTeNlbHOCTb UX 3arpyxeHuns (CIM 70.13330).

MepemelwinsaHue 6eToHHONM cMecu cnepnyeT BbIMONHATL Tak, 4T06LI 06ECcneyYnTb paBHOMepHOE pacnpenesieHne KOMNOHEHTOB MO BCeEMY
o61=emy cMecu. MNMpoJoHKUTENbHOCTL NepeMeLlBaHna NPUHNMAKT B COOTBETCTBUN C UHCTPYKLUUSAMU I'IpEJJ.I'IpI/IﬂTI/IIZ - U3roToBuTenen
6eTOHO-CMecUTeNbHbIX YCTaHOBOK (3aBogoB) nnn yCTaHaB/MBaAKOT ONbITHbIM NyTEM.

11.1.3 TpaHcnopTupoBaHue 6eToHHON cMecKn cnepyeT ocywecTenATb cnocobamum n cpencTteamuy, obecneymBaoLLMMHK COXPaHHOCTb ee
CBOWCTB M NUCKJOYaoLWmMm ee paccnoeHuve, a TakXXe 3arpa3HeHne NoCTOPOHHUMU MaTepuanamu. [lonyckaeTca BOCCTaHOBIeHNe
OTAEesNIbHbIX NoKa3aTenen kayecTsa 6€TOHHOM cMecn Ha MecTe YKNaakKuy 3a CHeT BBeAeHNA XUMNYeCKnx no06aBoK MM UCMOJSIb30BaHUSA
TexXHoNIorn4eCkKnx npmnemos npun ycnosummn obecneyeHuns Bcex aopyrmx Tpe6yeMb|x rnokasaTesie KayecTBa.

11.1.4 YknapKy v ynnotHeHue 6eToHa cienyeT BbINOJHATL TakuM 06pa3om, 4Tobbl MOXXHO BbIN10 FrapaHTNPOBaTb B KOHCTPYKLINAX
[OCTaTOYHY0 OAHOPOAHOCTL M MJIOTHOCTbL 6€TOoHa, oTBeYatoLWwmx TpeboBaHUAM, NpeayCMOTPEHHbIM A1 pacCMaTpuBaeMon
CTpouTenbHON KOHCTpyKLuum (CM 70.13330).

MpumeHaeMble cnocobbl n peXumbl POpPMOBaHUSA AOJKHbI obecneymBaTb 3a4aHHY0 MJIOTHOCTb U OAHOPOAHOCTb U YCTaHaBNMUBalOTCA C
y4eToMm rnokasaTesieli KayecTBa 6€TOHHOWM cCMecu, BUAa KOHCTPYKUUN N n30eina N KOHKPETHbIX MHXXEeHEPHO-reoJ1Iorn4eCckKnx n
Nnpon3BoACTBEHHbIX yCJ'IOBI/II7I.

Mopsanok 6eTOHI/IpOBaHI/IFI cnepgyeT yCTaHaB/MBaThb, NpeayCcMaTpuBasa pacnosiocxxeHune LWBOB 6eTOHI/IpOBaHI/IFI C y4eTOoM TexHoJsiormn
BO3BedEeHNA COOPYXEHNA N ero KOHCTPYKTUBHbIX ocobeHHocTeN. [Mpwu 3TOM O0J1XKHa 6bITb 06ecneyeHa Heobxoanmas MPO4YHOCTb
KOHTaKTa I'IOBerHOCTeIZ 6eToHa B LWBe 6eTOHI/IpOBaHI/IFI, a TaK>XXe NPOYHOCTb KOHCTPYKUMKN C YH4€TOM Han4mnA LLBOB 6eTOHI/IpOBaHI/I9I.

Mpwu yknanke 6eToHHON cMecKn MNP NOHUNXEHHbIX NONTOXKUTENBHbIX N OTPpULUATENbHbIX NN MOBbILUEHHBLIX MOJI0OXKUTEJIbHbIX
TeMnepaTypax OO0JIXKHbI ObITb npenycMoTpeHbl cnednasibHble MeponpuaTuA, obecneymBatowme Tpe6yeMoe KavecTBo HeToHa.

11.1.5 TeepaeHuve 6eToHa cnenyeT obecneyrBaTb 6e3 NPUMEHEHNs WK C MPUMEHEHNEM YCKOPSIOWNX TEXHONOr MYeCKUX BO3LeNCTBUN
(C NoMoLLbl0 TENnNOBNaXXHOCTHOW 06paboTKMU MPU HOPMasIbHOM WJIN MOBLILIEHHOM AaB/IeHNN).

B 6eToHe B NpoLecce TBepAeHus clieayeT NoALepXXMBaTb PacHeTHbIA TeMNnepaTypHO-BAaXXHOCTHLIN pexuM. MNpy HeobxoanmocTu ans
Co3ZlaHus ycnoBui, obecneynBaoLLMX HapacTaHUe NPOYHOCTY GETOHa U CHKEHWEe YCaloYHbIX BAEHUN, cnefyeT NpUMeHsThb
cneumasnbHble 3alUTHbIE MeponpuaTUs. B TEXHOMOrMYeckoM npouecce TenaoBon o6paboTkn nsnenuii LOMKHbI ObITb NPUHATHI Mepbl
Mo CHWXXEHUIO TeMnepaTypHbIX Nepenagos ¥ B3auMHbIX NepeMelLeHnii Mexxay onany6o4Hoin (hopmMoii 1 6eToHOM.

B MaCCUBHbLIX MOHOJIMTHBIX KOHCTPYKLMAX clieayeT npeaycMaTpuBaTh MEPONpPUATUS MO YMEHbLUEHWIO BAUAHNS TeMNepaTypHO-
BNI@XKHOCTHbIX MOJIeN HaNpsXKeHW, CBA3aHHbIX C 3K30TepMuen nNpu TeepAeHnn 6eToHa, Ha PaboTy KOHCTPYKLUIA.

11.2 ApmaTypa

11.2.1 ApmaTypa, ncnosib3yemas Afig apMMPOBaHNS KOHCTPYKLWIA, lo/>XKHa COOTBETCTBOBATL NPOEKTY 1 TpeboBaHMAM
COOTBETCTBYIOLIUX CTaHAAPTOB. ApMaTypa [O/KHA UMETb MapKMpPOBKY M COOTBETCTBYIOLLME CepTUdMKaTbl, y0CTOBepsiowmne ee
Ka4yecTBo.

Ycnosus XxpaHeHUs apMaTypbl N ee MepeBO3KU A0/DKHbI UCKJII0YaTb 3arpa3HeHne, KOpPO3NOHHbIE MOPaXKeHNs, MexaHu4yeckmne
noBpeXXAeHnNsa UK nnacTnyeckme gedopmaumn, yxyalatwowiee cuenseHme C 6eToHOM.

11.2.2 YcTaHOBKY Bsi3aHOW apMaTypbl B onany6o4Hble (hopMbl ClielyeT NPOoM3BOANTL B COOTBETCTBUU C MPOEKTOM. [py 3TOM [0/KHa
6bITb NPefyCMOTPeHa HaexXHas (rKcauus NnooXKeHNs apMaTyPHbIX CTEPXKHEN C MOMOLLbIO CreLnalibHbIX MeponpusaTHii,
obecneymBatoLlas HEBO3MOXXHOCTb CMeLLeHNst apMaTypbl B NpoLiecce ee yCTaHOBKY U 6ETOHMPOBaHUS KOHCTPYKLUU.

11.2.3 OTKJIOHEHUSA OT NPOEKTHOI O MOJIOXKEHUS apMaTypbl MPU ee yCTaHOBKE He A0JIKHbI MPeBbILaTh AOMYCTUMbIX 3HAYEHUNA,
ycTaHoBneHHbIx CI 70.13330.

11.2.4 CeapHble apMaTypHble nsgenuns (CeTku, Kapkachl) cnefyeT U3rotassiMBaTb C MOMOLLbIO KOHTaKTHO-TOYEYHOW CBAPKU UM UHBIMU
cnocobamu, obecneymBaoLwmMn Tpebyemyto NPOYHOCTbL CBAPHOIr0 COeANHEHNS U HE A0MYCKaoWMMU CHUXEHNA NPOYHOCTH
coeuHsaeMbIX apMaTypHbIx anemeHToB (FTOCT 14098, TOCT 10922).

YCTaHOBKY CBapHbIX apMaTypHbIX n3genun B onany6quble dopMbl CcriefyeT NPon3BOAUTL B COOTBETCTBUMU C NPOEKTOM. pun 3ToM
[oKHa 6bITh npenycMoTpeHa HafexxHaa hukcaums rnoaoXXeHna apMaTypHbIX M34enunin C NoOMOLLbIO crneunanbHbIX MepOI'IpVIﬂTI/IVI,
obecneymBaloLLNX HEBO3MOXHOCTb CMELLLEHUNS apMaTypHbIX n3genumn B npouecce yCTaHOBKU “ 6eTOHI/IpOBaHI/IF|.

OTKJIOHEHUS OT MPOEKTHOr0 MOJIOXKEHUSA apMaTypPHbIX U3AENNIA NPU UX YCTAaHOBKE HE A0/KHbI MPEBbILWAaTb A0MNYCTUMbIX 3HaYeHWN,
ycTaHoBneHHbIx CI 70.13330.

11.2.5 3arub apmaTypHbIX CTEpP>XXHEl cliefyeT OCyLeCcTBAATL C NMOMOLLbIO0 CreunanbHbIX onpaBok, obecnevmBatoLlnx HeobxoanMbie
3Ha4YeHUs pagmyca KpUBU3HBI.

11.2.6 CBapHble CTbiKM apMaTypbl BbIMOIHSIOT C MOMOLLbIO KOHTAaKTHOM, AYyrOBOM UM BaHHOW CBapku. MpuMeHseMbl cnocob cBapku
Lo/KeH obecneynBaTb HEOOXOANMYIO MPOYHOCTb CBAPHOIr0 COEMHEHMS, @ TakXKe NPOYHOCTb 1 AeOpMaTUBHOCTb MPUMBIKAOLLMX K
CBapHOMY COEAMHEHWI0 Y4acTKOB apMaTypPHbIX CTEPXXHeN.

11.2.7 MexaHun4eckue coeanHeHuns (CTbIKK) apMmaTypbl cnenyeT BbINOJIHATDL C MOMOLLBLIO ONpPeCcCoOBaHHbIX U p63b6OBbIX My T. NMpoYHOCTbL
MexXaHn4eCKoro coegunHeHuna paCTHHyTOVI apMaTypbl A0J1I>KHa 6bITb TAaKOM Xe, YTO 1 CTblIKyeMbIX CTep)KHeI7I.

11.2.8 MNpwy HaTsXKEHWUM apMaTypbl Ha YNopbl AN 3aTBepaeBLni 6eTOoH Lo/KHbI 6biTh 06ecneveHbl yCTaHOB/IEHHbIE B MPOeKTe
KOHTpOMpYyeMble 3Ha4YeHNs NpeABapuUTebHOro HanpsXXKeHns B npegenax AoMyCcKaeMbiX 3HaYeHUN OTKIIOHEHU, YCTaHOBIEHHbIX
HOPMaTMBHbLIMU AOKYMEHTaMu UK cneumanbHbIMM TpeboBaHUAMN.

[pu oTNycKe HaTsa)XeHUA apMaTypbl cnenyeTt obecneymBaTb NNaBHYIO nepenadvy npeanBapuTeslbHOro Hanpsa>xeHna Ha 6eToH.



11.3 Onany6bka

11.3.1 Onany6ka (onanybouHble popMbl) LO/KHA BbINOAHATL CefyioLue OCHOBHbIE (PYHKLMMW: NpruaaTe 6eTOHY NPoeKTHYo (hopMy
KOHCTpyKLUMK, obecneunTsb Tpebyemblil BUA BHELLUHER NOBEPXHOCTH 6eToHa, NoAAEPXXUBAaTbh KOHCTPYKLMIO NMOKa OHa He HabepeT
pacnany6o4Hyto NPOYHOCTb U, NPY HEOBXOANMOCTH, CIYXXUTb YNOPOM MPU HAaTSXKEHUN apMaTypbl.

Mpy N3roToBNEHNN KOHCTPYKLUA NPUMEHSAIOT MHBEHTAPHYIO 1 CreuunasbHyo, MepecTaBHYo 1 nepeaBrxHyo onanybky (FTOCT 52085,
FOCT 52086, TOCT 25781).

Onany6Ky N ee KpensaeHna cnenyeT NpoekTnpoBaTb N N3roTaB/INBaTbh TaknUM 06p330M, 4TO6bI OHU MOrn BOCMNPUHATbL Harpysku,
BO3HUKaLWKMe B npouecce npomnssoncTea pa60T, NMo3BONANIN KOHCTPYKUNAM cBob6oHO nepopMmnpoBaTbCA n obecneymBanu cobnogeHne
OOonyCKOB B npenenax, yCTaHOBJIEHHbLIX ONA OaHHOM KOHCTPYKUWUN NN COOPYXKEHUA.

Onany6ka v KpenaeHns [oJKHbI COOTBETCTBOBATL MPUHATLIM CcrocobaM yKIaaKu 1 yniaoTHeHUs 6@ TOHHOW CMecu, YCI0BUSM
npeaBapuTesibHOro HanpshkeHus, TBepAeHns 6eToHa 1 Tennoso 06paboTKu.

CbeMHyto onanybky cnepgyeT NpoeKTUPOBaTb U N3roTaBAnBaTh TakuM obpasom, 4Tobbl Obina obecneyeHa pacnanybka KOHCTPYKLMM
6e3 noBpexxaeHns 6eToHa.

Pacnanybky KOHCTPYKLMIA cieayeT Npou3BoamnTb nocsie Habopa 6eToHOM pacnany6o4HON NPOYHOCTN.

HecbemHyto onanybky cnenyeT NpoeKTUpoBaTh Kak COCTABHYI YaCTb KOHCTPYKLUN.

11.4 beTOHHbIE N Xene306eToHHbIe KOHCTPYKL NN

11.4.1 N3roToBneHne 6eTOHHbIX U XXene306eTOHHbIX KOHCTPYKLNA BKAOYaeT onanybo4yHble, apMaTypHble 1 6eTOHHbIe paboThl,
NpoBOAMMbIE B COOTBETCTBUN C YKasaHuamm 11.1, 11.2 n 11.3.

FOTOBblE KOHCTPYKLIMMN AOJKHBI OTBEYaTb TpeboBaHusaM npoekTa n TOCT 13015. OTKJIOHEHUsi FeOMeTPUYECKNX Pa3MepoB A0JIKHbI
yKNaZblBaTbCs B Npeaesiax AoMyCcKOoB, YCTaHOBEHHbIX A AaHHOW KOHCTPYKLNN.

11.4.2 B 6€TOHHbIX 1 )Kene306eTOHHbIX KOHCTPYKLUAX K HaYvaly UX 3KCrayaTaumm akTuieckas npovyHocTs 6eToHa Ao/KHa ObITh He
HXe TpebyeMoi NpoYHOCTU 6eToHa, YCTaHOBIEHHOMN B NpoeKTe.

B c6opHbIX 6ETOHHbIX U >Xene306eTOHHbIX KOHCTPYKLMSAX Ao/MKHa BbiTh obecneyeHa ycTaHOB/IEHHas MPOEKTOM OTNYCKHas NMPOYHOCTb
6eToHa (Mpo4YHOCTL 6eToHa Npy 0TrNpaBke KOHCTPYKUUM noTpebuTento), a Ans npeaHanpsieHHbIX KOHCTPYKLUWIA - yCTaHOB/IeHHas
NPoOEeKTOM MnepefaToyHas MPOYHOCTb (MPOYHOCTL 6ETOHa NPY OTMNYCKe HAaTSAXXEeHUst apMaTypbl).

B MOHONUTHBLIX KOHCTPYKLMAX A0JKHa ObiTb 0becnedyeHa pacnanyboyHas Npo4yHOCTb 6€TOHa B yCTaHOBJIEHHOM MPOEKTOM BO3pacTe
(Npw cHATUKM HecyLlen onanybkn).

11.4.3 NoAbeM KOHCTPYKLUIA cliefyeT OCYLLeCTBAAThL C MOMOLLbIO CreunanbHbIX YCTPOUCTB (MOHTaXKHbIX MeTesb U ApYrux
npucnocobneHnin), NpefycMoTPEeHHbIX NPOeKTOM. Mpu 3TOM A0JKHbI BbITh 06ecneyeHs! yCnoBrs Nnogbema, UcKvaoLie
pa3pyLueHmne, NoTepio YCTONYMBOCTH, ONPOKUAbIBAHNWE, packadnBaHue 1 BpalleHne KOHCTPYKLMN.

11.4.4 YcnoBus TPAHCNOPTUPOBKU, CKTaANPOBAHUA U XPaHEHUS KOHCTPYKLUMIA AOJDKHbI OTBEYaTb YKa3aHUsAM, NpMBeLEeHHbIM B NpoeKTe.
Mpu 3ToM foJsKHa BbITb 0becrneyeHa COXPAHHOCTb KOHCTPYKLMK, MOBEPXHOCTEN 6eToHa, BbiMyCKOB apMaTypbl U MOHTaXHbIX NeTefb OT
nospexxaeHui.

11.4.5 Bo3BefeHue 34aHUIN 1 COOPYXEHMN U3 COOPHbIX 31IeMEeHTOB cJieAyeT NPou3BOAUTL B COOTBETCTBUM C NMPOEKTOM NPOU3BOACTBA
paboT, B KOTOPOM LLOJ/KHbI ObITh NPEeAYCMOTPEHbl NOCe0BaTeNbHOCTb YCTaHOBKM KOHCTPYKLIMIA 1 MeponpusaTus, obecneynBaioLine
TpebyeMyto TOYHOCTb YCTaHOBKM, MPOCTPAHCTBEHHYI0 HEM3MEHSEMOCTb KOHCTPYKLUIA B MpoLIecce UX YKPYMNHUTEbHON C60pKy 1
YCTaHOBKM B NMPOEKTHOE MoJI0XKeHNe, yCTONYMBOCTb KOHCTPYKLMIA 1 YacTen 34aHns UM COOPY>XEeHUs B NpoLiecce BO3BeAeHNs,
6e3onacHble ycnoBusa Tpyaa.

[Mpwv BO3BEAEHUN 30aHUN n COOpy)KeHI/IVI 13 MOHOMTHOro 6eToHa cnepgyet npenoycMaTpuBaTb NocienoBaTes/iIbHOCTU 6eTOHVIpOBaHVIF|
KOHCprKLJ,I/II7I, CHATUA N NepeCTaHOBKU onany6K|/|, obecneymBatoLime MPO4YHOCTD, TpeLLI,I/IHOCTOI7IKOCTb N XXeCTKOCTb KOHCprKLI,I/IIZ B
rnpouecce Bo3BefeHnNA. KpoMe 3Toro cieayet npefaycmMmaTpusaTb MEPONpUATUSA (KOHCprKTI/IBHbIe N TexXHos1Iornm4eckume, a npun
Heobxoa4MMOCTH - BbINOJIHEHME pacqua), orpaHunydmearoune o6pa3osaH|/|e N pa3BnUTUE TEXHONIOMMYECKUX TPELWNH.

OTKIOHEHNS KOHCTPYKLNIA OT NMPOEKTHOr0 MOMOXEHNA He AO/KHbI MPeBbILaTb AONYCTUMbIX 3Ha4YeHWW, YCTaHOBEHHbIX ANA
COOTBETCTBYIOLLMX KOHCTPYKLNIA (KONOHH, 6anok, NanT) 3aaHnin n coopy>kerHnin (CM 70.13330).

11.4.6 KOHCTpYKLMM ceayeT cofep>xaTb TakuM 06pa3oM, YToObl OHUM BbIMOJHAAN CBOe Ha3HavyeHue, NpelycMOTPeHHoe B NpoeKTe, 3a
BECb YCTAHOBJIEHHbIN CPOK Cy>XObl 3aaHMA AU coopy>KeHUs. Heobxoanmo cobniofaTh pexxuM sKcnayaTaumm 6eToHHbIX 1
»Kene306eTOHHbIX KOHCTPYKLIMIA 3[aHUA U COOPY>XEHUI, NCKITIOHAIOLLMIA CHYKEHNE UX HecyLlen Cnoco6HOCTM, SKCMyaTaunoHHOM
NPUrofHOCTU 1 LONFOBEYHOCTU BCAeACTBUE rpy6biX HApyLLEHU HOPMUPYEMbIX YCJIOBUIA IKCMyaTaumm (neperpyska KOHCTPYKLMA,
HecobioleHne CPoKOB NpoBeAeHUs NIaHOBO-MpeaynpeanTesibHbIX PEMOHTOB, MOBLILLIEHWE arpPeccBHOCTY cpeabl U T.M.). Ecan B
npouecce 3KcryaTauuy obHapy>XeHbl MOBPEXAeHUs KOHCTPYKLIMIA, KOTOpble MOTYT Bbi3BaTb CHUXeHMe ee 6e3onacHoOCTU 1
NnpensTCTBOBaTb €e HOPMaslbHOMY (PYHKLIMOHWPOBAHUIO, CeflyeT BbiMOJHUTbL MeponpusaTus, NpefycMoTpeHHble B pasaene 12.

11.5 KoHTpo/1b KavyecTBa

11.5.1 KOHTpOJIb KayecTBa KOHCTPYKLUIA [OJIKEH yCTaHaBAMBaTb COOTBETCTBUE TEXHNYECKUX MOKa3aTeNell KOHCTPYKLUNA
(reomeTpuryecknx pa3mMepoB, MPOYHOCTHbIX MOKa3aTesen 6eToHa U apMaTypbl, MPOYHOCTY, TPELLUMHOCTONKOCTU U AedOopMaTUBHOCTM
KOHCTPYKLIUM) MPU UX N3roTOBJIEHUN, BO3BEAEHUMN U IKCMJlyaTauum, a Takxxe napamMeTpoB TEXHOJIOMMYECKUX PEXUMOB NPOU3BOACTBA
nokasaTesiaiM, yKa3aHHbIM B NPOEKTe, HOpMaTMBHbIX AokyMmeHTax (Cl 48.1330, FOCT 13015).

Cnocobbl KOHTPOJ1A Ka4eCTBa (npanma KOHTpPOJ/IA, MeToAbl MCMbITaHNN) pernaMmeHTUpyrTCAa COOTBETCTBYOWMMN CTaHOapTaMn 1
TEXHNYECKNMU yCNIOBUAMMWN.

11.5.2 Ons obecneyeHns TpeboBaHUI, NpeabsaBAseMblX K HETOHHbIM 1 )Xene306eTOHHbLIM KOHCTPYKLUUAM, cefyeT Npon3BoaAuTb
KOHTPOJIb Ka4ecTBa NPoAyKLUUW, BKOYAOLWNIA B cebsl BXOLHOW, ONepaLMoHHbIA, MPUEMOYHbIA 1 3KCMIyaTalMOHHbIA KOHTPOb.

11.5.3 KOHTpPOJIb MNPOYHOCTN 6eToHa cnepyeT Npon3BoANTb MO pe3ynibTaTaM UCMbITaHUA, KaK NpaBuio, cneunasbHO U3roToBJIEHHbIX



NN 0TOBPaHHbIX N3 KOHCTPYKLMM KOHTPONbHbLIX 06pa3uoB B cooTBeTcTBUM ¢ FTOCT 10180, FOCT 28570 unn metonamu
Hepa3pylatowero koHTponsa (FTOCT 22690, TOCT 17624).

ONna MOHONUTHbLIX KOHCprKLI,I/II7I, KpOMe TOro, KOHTpPOJ1b NPOYHOCTMU 6eToHa cnenyeT Nnpon3sBoaAnTb MO pe3ysibTaTaM NCNbITaHW
KOHTPOJIbHbIX o6pa3uos, N3roTOBJIEHHbIX Ha MeCTe YKNnagkKun 6eToHHON cMecKn 1 XPaHUBLUNXCA B YCNIOBUAX, NOEHTUYHbIX YCNOBUAM
TBepaoeHua 6eToHa B KOHCTPYKUWUN NN B HOPMaJlbHbIX (na6opaToprlx) YCNoBUAX, a TakXXe MeTodaMN Hepa3pyLllalowero KOHTponaAa
(FOCT P 53213, TOCT 22690, NOCT 17624).

0Nt MOHONIMTHBIX KOHCTPYKLIMIA KOHTPOJIb MPOYHOCTY BeToHa cieayeT Npou3BoAMTbL HepaspyLlaloWwmuMy MeTofamMu. B ucknoUYnTensHbIX
cnyyasix (Npy oTCYTCTBMM AOCTYMNa K KOHCTPYKLMAM) AOMYCKAeTCs NpoBeAeHne KOHTPos NpoYHocTn 6eToHa no obpasuam,
M3roTOBJIEHHbIM Ha MecTe ykiaakn 6eToHa cCMecy 1 XpaHALWUXCS B YCJIOBUSX MAEHTUYHBLIX TBEpAeHUo 6eToHa B KOHCTPYKLIMU.

OLI,eHKy MPO4YHOCTHN 6eToHa cnepyeT NpoBoANTb CTaTUCTUHECKMMIN MeToAaMN C YHETOM XapPaKTepucTukun q:)aKTI/I‘-IeCKOVI oAHOPOAHOCTHU
6eToHa no MPOYHOCTU. [pn KOHTPOJIE NPOYHOCTN 6eToHa HepaspywawnwmnMm MeTogaMn XxapakTepnuctnky ogHoOpoaAHOCTU NMPO4YHOCTHU
6eToHa onpenensarT C y4eTOM NnorpewHoCcTn npnmMeHdaemMblX HepaspyLlaowmnx MeTonos.

JonyckaeTcs NPpUMeHsATb HEeCTaTUCTUYECKME METOLbl KOHTPOJIA NPU OrpaHNYeHHOM 06beMe KOHTPOJIMPYEMbIX KOHCTPYKLUNIA UK B
HavasibHbI NeproA NPON3BOACTBA, MPU NPOBELEHUN Hepa3pyLUAOLWEro KOHTPOJIA NpoYHoCcTM B6eToHa 6e3 nocTpoeHus
rpaayvpoBOYHbIX 3aBUCMMOCTEN, a C UCMOJIb30BaHEM MNPUBEAEHHbIX YHUBEPCasbHbIX 3aBUCMMOCTEN 1 B UCKITIOHUTESBHBIX ClyYasnx
npy KOHTPOJIE NMPOYHOCTU GETOHA MOHOJIMTHBIX KOHCTPYKLIMIA MO KOHTPOJIbHBIM 06pasLiam, M3roToB/eHHbIM Ha cTpoinaowanke (FOCT P
53231).

11.5.4 KOHTPO/Ib MOPO30CTONKOCTH, BOAOHEMNPOHULI@EMOCTU 1 NMIOTHOCTY BETOHa ciefyeT Npou3BoAnNTb, PYKOBOACTBYSChH
TpeboBaHuamm NOCT 10060.0, FOCT 12730.5, FOCT 12730.1, FOCT 12730.0, FOCT 27005.

11.5.5 KoHTpob Noka3aTesiel KavecTBa apMaTypbl (BXO4HOW KOHTPOJIb) CneflyeT Npov3BoAUTbL B COOTBETCTBMM C TpeboBaHMAMM
CTaHOapTOB Ha apMaTypy 1 HOPM OhOPMJIEHNS aKTOB OLLEHKM KavyecTBa )Kene306eTOHHbLIX U3aesnii.

KoHTpoJib Ka4yecTBa cBapo4HbIX paboT nponssoaaT cornacHo CM 70.13330, FOCT 10922, TOCT 23858.

11.5.6 OueHKY NpUroAHOCTM COOPHbBIX KOHCTPYKLIMA MO MPOYHOCTM, TPELLMHOCTOMKOCTN N AeOpMaTUBHOCTU (3KCMyaTaLUMOHHON
npurogHoCTK) cnepyeT npomsBoamnTb cornacHo FOCT 8829 nyTeM NpobHOr0 Harpy>XeHNs KOHCTPYKLUN KOHTPOJIbHOW Harpyskom nam
nyTem BbIBOPOYHOr0 UCMbITAHUA HAarpy>XeHMeM A0 pa3pyLleHUs oTAeNbHbIX COOPHbIX N3NNI, B3ATbIX U3 NapTUM OAHOTUMHbBIX
KOHCTPYKUMA. OLLeHKY MPUrOAHOCTM KOHCTPYKLMN MOXHO TakXXe Npon3BoANTb Ha OCHOBE pe3yJ/ibTaTOB KOHTPOJISA KOMMJIeKca
eVHNYHbIX NoKa3aTenen (419 COOPHbBIX N MOHOJIMTHBIX KOHCTPYKLNA), XapaKTepu3yloLwWwmx NPo4YHOCTb 6eToHa, TONLWNHY 3alUTHOro
cJl05, reoMeTpuyeckue pasMepbl CE4EHUN N KOHCTPYKLUI, pacnosoXeHne apMaTypbl U MPOYHOCTb CBAPHbIX COEAVNHEHWUN, ANaMeTp n
MexaHu4yeckue CBOMCTBa apMaTypbl, OCHOBHbIE pa3Mepbl apMaTypPHbIX U3AESIUA U BEINYNHY HATSXKEHUS apMaTypbl, NOJly4aeMbIX B
npouecce BXOAHOr0, OrnepaLyoHHOro 1 NprueMoYHOro KOHTPOS.

11.5.7 MNpuemMky 6eTOHHbIX 1 Xene306eTOHHbIX KOHCTPYKLNUIA Nnocne nx Bo3BeAeHNa cneayeT oCyLecTBAATb NyTeM yCTaHOBAEHNS
COOTBETCTBUSA BbINOJHEHHON KOHCTPYKLUUK npoekTy (CM 70.13330).

MpuemMKy c60pHbIX BETOHHBIX U XXene306eTOHHbIX N34eNNA N KOHCTPYKLUMIA cneadyeT ocyuwecTsnsaTe no CM 130.13330 n FOCT 13015.

12 TpeboBaHUA K BOCCTAHOBJ/IEHUIO N YCUJIEHUIO XKeNe300eTOHHbIX
KOHCTPYKLUMNN

12.1 Obwme nonoxxeHus

BoccTaHoBsieHME N ycuneHne xene3o0beToHHbIX KOHCprKLI.VII7I cnenyeT NpomM3BoanTb Ha OCHOBE pPe3ysibTaTOB X HaTypHOro
obcneposaHus, NMOBEPOYHOro pacyeTa, pacHeTa N KOHCTPYMNpPOBaHUA YyCUNNBaEMbIX KOHCprKLI.I/II?I.

12.2 HaTypHble 0bcnenoBaHnsa KOHCTPYKLU NI

MyTeM HaTypHbIX 06c/ief0BaHNiA B 3aBUCKMOCTY OT KOHKPETHOW 3aZlavn A0JKHbI BbITh YCTaHOBNEHbI: COCTOSHME KOHCTPYKLNK,
reoMeTpuryeckre pasMepbl KOHCTPYKLMIA, apMUPOBaHME KOHCTPYKLMIA, NMPOYHOCTb 6€TOHa, BUA 1 KJ1acC apMaTypbl 1 ee COCTosiHUue,
Nporun6bl KOHCTPYKLUWIA, LUIMPUHA PAcKPLITUS TPELLUH, UX AJIMHA U pacrnoslioxXeHre, pa3Mmepbl U XxapakTep AeeKToB 1 NoBpeXXAeHWi,
Harpysku, cTaTMyeckas cxemMa KOHCTPYKLUIA.

12.3 lNoBepoYHble pacHeTbl KOHCTPYKL NN

12.3.1 MNoBepoyHbIe pacyeThl CYLLEeCTBYIOLMX KOHCTPYKLMIA ceayeT Npou3BoAnTb MpU N3MEHEHUN AeCTBYIOWNX Ha HUX Harpy3oK,
YCI0BUI 3KCMlyaTauuy U 06beMHO-MNaHNPOBOYHBIX PeLleHni, a Takxe Npu 06Hapy>XeHUN cepbe3HbiX AeeKTOB 1 MOBPeXAeHUl B
KOHCTPYKLMSIX.

Ha ocHOBe MoBepoYHbLIX pacy4eToB YCTaHaB/INBAOT NMPUroAHOCTb KOHCprKLI,I/II7I K 3KCnnyaTauuun, HeobxoaMMOoCTb X ycnneHus,
HeobxoaMMoCTb 3KCI'IJ'IyaTaLI,I/IOHHOI7I Harpyskn nan noaHyw HeNnpuUrogHocCTb KOHCprKLI.I/II?I.

12.3.2 MNoBepoyHble pacyeTsl He06X0ANMO NPOU3BOAUTL HA OCHOBE MPOEKTHbLIX MaTepuasos, JaHHbIX N0 U3rOTOBJIEHWIO 1 BO3BEAEHMIO
KOHCTPYKLMIA, @ TakXxe pe3ybTaToB HaTypHbIX 06CiefoBaHMA.

Pac4eTHble cxeMbl NPy NPOBEAEHNN NMOBEPOYHbLIX PacYeToB c/iefyeT NPUHNUMaTb C Yy4EeTOM YCTaHOBJIEHHbIX (PaKTUY4eCKmnX
reoMmeTpuy4ecKmnx pasMepos, PakTUYECKOro coefnHeHns n B3aMMOLEeNCcTBMSA KOHCprKLI,I/II7I N 31eMeHTOB KOHCprKLI,VII7I, BblABNIEHHbIX
OTKJIOHEHUI Nnpn MOHTaxXxe.

12.3.3 MNoBepoyHble pacyeTsl c/ieayeT Npon3BOAUTL MO Hecyllein cnocobHocTU, AedopMauusaM U TPELMHOCTONKOCTH. JonyckaeTcs He
NPOU3BOANTbL MOBEPOYHbLIE PAaCYeTbl MO IKCMyaTaLMOHHOW NPUrOAHOCTY, eC/IN NepeMeLLeHUs U LMPUHA PaCcKPbITUS TPeLLMH B
CYLLECTBYIOLLNX KOHCTPYKLUSX MPU MaKCUMasibHbIX haKTUYeCKUX Harpy3kax He NpeBoCcXoAsT AOMNYyCTUMbIX 3HaYeHUI, a YyCMans B
CeYEeHUsIX 3/IEMEHTOB OT BO3MOXXHbIX Harpy30K He NMpeBbILIaloT 3HAaYEHWI YCUNA OT (PaKTUYECKU AeNCTBYIOLNX Harpy3oK.

12.3.4 Pac4eTHble 3Ha4YeHUs XapaKTepuctTunk 6eToHa NPUHUAMAIOT Mo Tabnuvue 6.8 B 3aBUCMMOCTY OT knacca 6eToHa, YKa3aHHOro B
NnpoeKkTe, nan yCcJsioBHOro Kjiacca 6eToHa, onpeaenseMoro € NoOMOLLbIO NepeBoAHbIX KO3IPPULIMEHTOB, obecneymBatoLmnx



3KBMBAJIEHTHYIO NMPO4YHOCTb NO (baKTI/I‘-IecKOVI cpe):lHe|7| MpPpoO4YHOCTHN 6eToHa, I'IOJ'Iy‘-IeHHOI7I no ucnblTaHMsM 6eToHa MeTogamu
Hepaspylwauwero KOHTPoAAa Uan no NCnbliTaHUAM 0T06paHHbIX N3 KOHCTpYyKUWK 06pa3u03.

12.3.5 PacyeTHble 3Ha4YeHNs1 XapakTepMUCTMK apMaTypbl MPUHUMAIOT Nno Tabiuvue 6.8 B 3aBUCUMOCTU OT KJlacca apMaTypbl, yKa3aHHOro
B NMPOEKTE, UM YCJIOBHOIO KJlacca apMaTypbl, ONpefesseMoro ¢ NoMoLlbio NepeBoAHbIX KO3 duLneHToB, obecneqmBaoLLmnx
3KBUBAJIEHTHYIO NMPOYHOCTb MO (haKTUYECKMM 3HAYEHUAM CpefiHei MPOYHOCTU apMaTypbl, MOAYYEHHON MO AaHHBLIM UCMbITaHWIA
06pa3LoB apMaTypbl, 0TOBpaHHbIX 13 06CeayeMbIX KOHCTPYKLMIA.

MpW OTCYTCTBMM NPOEKTHbLIX AaHHbIX 1 HEBO3MOXHOCTK 0THOpa 06pa3sLLoB foMNyCKaeTCsa Kacc apMaTypbl yCTaHaBMBaTb MO BULY
npocuas apMaTypbl, @ pacyeTHble COMPOTUBEHNS MPUHUMAaTbL Ha 20% HXKe COOTBETCTBYIOLUMX 3HAYEHUN AeNCTBYOLLNX
HOPMaTMBHbIX [JOKYMEHTOB, OTBEYALLMNX JaHHOMY KNaccy.

12.3.6 MNpuv NnpoBeaeHN NOBEPOYHbIX PACYeTOB A0JKHbI BbITh YyUYTEeHbl Ae(PEeKTbl U MOBPEXAEHUS KOHCTPYKL MK, BbISBJEHHbIE B
npouecce HaTypHbIX 06CNef0BaHNN: CHUXKEHME NPOYHOCTY, MECTHbIE MOBPEeXAEeHNs UK pa3pylueHus 6eToHa; o6pbIB apMaTypbl,
KOpPO3Ms apMaTypbl, HapyLleHne aHKEePOBKM U CLieNIeHnst apMaTypbl ¢ 6eTOHOM; onacHoe o6pa3oBaHUe U packpbiTUE TPeLLUuH;
KOHCTPYKTMBHbIE OTKJIOHEHUS! OT MPOeKTa B OTAEJbHbIX 3/1IeMEHTaX KOHCTPYKLMMN U NX COeLMHEHUAX.

12.3.7 KOHCTpYyKLMK, He yaoBAeTBopsiolwne TpeboBaHUSIM NOBEPOYHbIX PACYeTOB Mo HecyLlen CNoCoBHOCTY U 3KCMTyaTaunoHHOM
NpUrofHOCTU, MNOANEXAT YCUNeHNo 60 AN HUX A0JKHA 6biTb CHUXEHA 3KCMlyaTauuoHHas Harpyska.

DNst KOHCTPYKUWI, He YA0BETBOPSAOWUX TPe6OBaHNAM NOBEPOYHbLIX PACHETOB MO KCMIyaTaLMOHHON NPUrO4HOCTU, [LOMYCKAETCs He
npeaycMaTpuBaTh YCUNIEHUA NGO CHUXKEHWUS HAarpy3KuW, ecan hakTu4yeckme npornbbl NpesbIaloT AONYCTUMbIE 3HAYEHUS, HO He
NPenAaTCTBYIOT HOPMabHOM SKCIJIyaTaLnm, a TakxKe ec/in PakTUYecKoe PackpbiTe TPELMH MpeBbILaeT A0MNYCTUMbIE 3HAYEHUS, HO He
CO3[aeT OMacHOCTY paspyLUeHus.

12.4 YcuneHune xene3obeToHHbIX KOHCTPYKL NI

12.4.1 YcuneHune ene3o6eToHHbIX KOHCTPYKLIMIA OCYLLLECTBAIAIT C NMOMOLLbIO CTajlbHbIX 3/1eMeHToB, 6eToHa 1 xenezobeToHa,
apMaTypbl 1 NOJIMMEPHbLIX MaTeprasnos.

12.4.2 Mpwn ycnneHnn xxene3ob6eTOHHbIX KOHCTPYKLUNIA cnefyeT y4nuTbiBaTb HECYLLYI0 CMOCOBHOCTb Kak 3/1IeMEeHTOB YCUJIEHNS, TaK U
YCWUJIMBaeMOMN KOHCTPYKLUKU. 18 3TOro Ao/KHO 6biTh 06ecneyveHo BkaoYeHMe B paboTy 3/1eMeHTOB YCUNEHUS 1 COBMeCTHas ux paboTta
C YCUIMBAEMON KOHCTpyKUMen. [na CUbHO NOBPEXAEHHbIX KOHCTPYKLUMIA (Npy pa3spyweHnn 50% n 6onee ceveHna 6eToHa nnm 50% n
6onee nnowanmn ceyeHns paboyen apmMaTypbl) INEMEHTbI YCUIEHMA CnefyeT pacCYNTbIBaTb Ha MOJIHYIO AENCTBYIOLLYIO HarpysKy, npu
3TOM HecyLas CNoCOBHOCTb YCUNBAEMOWM KOHCTPYKLMW B pacHeTe He Y4MTbIBaeTCS.

Mpwn 3apenke TpewmH ¢ UJI/IpVIHOIZ packpbITUA 6onee ,EI,OI'IyCTI/IMOI?I M Apyrux nedeKkTos 6eToHa cnepyet obecneunTb PaBHOMPO4YHOCTb
y4aCTKOB KOHCprKLI,I/II7I, noaBeprHyBLUNXCA BOCCTaHOBJIEHNIO, C OCHOBHbIM 6eToHOM.

12.4.3 Pac4eTHble 3Ha4YeHUs XapakKTepucTtnk Mmatepunanos ycuneHna npuHMMarT no ,D,eI7ICTByIOLLI,VIM HOPMaTUBHbLIM OOKYMEHTaM.

Pac4eTHble 3Ha4YeHUs XapaKTepUCTUK MaTepnasios yCI/IJ'II/IBaeMOI7I KOHCTPYKUWUN MPUHNMAIOT NCXO0AA U3 NMPOEKTHbIX AaHHbIX C y4eTOM
pe3ysibTaToB obcnenoBaHUA cornacHo npasunnam, NPUHATLIM NMPU NMNOBEPOYHbIX pacyHeTax.

12.4.4 PacyeT ycunMBaeMoii ene3ob6eToHHON KOHCTPYKLUUY CneflyeT NpovM3BoAuTh Mo obLmMM nNpaBuiam pacyeTa xxene306eToHHbIX
KOHCTPYKLMIA C Yy4ETOM Hanpsi>XeHHO-A4e(pOPMUPOBAHHOIO COCTOSAHUS KOHCTPYKLUK, MOJIYHEHHOr0 elo 10 YyCUIeHus.

13 PacyeT xene306eTOHHbIX KOHCTPYKLMN Ha BbIHOCAIMBOCTb

13.1 PacyeT »xene3o06eToHHbIX KOHCprKLI,I/II7I Ha BbIHOC/IMBOCTb CnedyeT BbIMOJIHATbL NMpu nencreunm MHOIFOKpaTHO I'IOBTOpFIIOLLI,eVICH
(perynﬂpHoVI) Harpysku. NMpoeepkKa CONMPOTUBAEHUS NPU pacHeTe Ha BbIHOC/IMBOCTL BbIMOJHAETCA OTAEJIbHO A4 6eToHa un apMaTypbl.

PacyeT Ha BbIHOC/IMBOCTb BbIMOJIHAIOT MO YNPYron cTafum ¢ TpewmHaMmu. PaboTy pacTsHyToro 6eToHa U cxaToi apMaTypbl He
YHYUTLIBAIOT, U UX NPOYHOCTb Ha BbIHOC/IMBOCTb HE PacCYUTLIBAETCS.

13.2 PacyeT Ha BbIHOC/IMBOCTb HE0bXxoaMMO npon3soanTb U3 yC}'IOBI/II?I, NP KOTOPbIX MaKCMaJibHble Hanpsa>XeHnsa B CKaToM 6eToHe un
paCTﬂHyTOVI apMmaType oT I'IOBTOpFIIOLLI.eVICﬂ Harpyskun He npesBbiWaoT pacyHeTHbIX COI'IpOTI/IBJ'IeHI/II7I 6eToHa 1 apMaTypbl Ha CXaTue n
pacTa>XeHne Nno BbIHOCIMBOCTU COOTBETCTBEHHO.

13.3 PacyeTHble conpoTueneHna 6eToHa 1 apMaTypbl N0 BbIHOC/ZINBOCTU B obuiem cnydae onpepnendroTca C y4eTOM aCMMMEeTPUKnN LNKOB
Harpy)Keanh, knaccos 6eToHa n apMaTypbl (no MPO4YHOCTN Ha CXKXaTune N pacTaxKeHune COOTBETCTBEHHO) AN YMCna LUKJIIOB, paBHOro , C
MCNONb30BaHUEM HUCMajatLlen KpI/IBOJ'II/IHeI7IHOI7I 3aBucnmocCTu, I'IOJ'Iy‘-IeHHOI7I Ha OCHOBaHWWM ONbITHbLIX OaHHbIX.

Mpu onpeneneHnn pacHeTHbIX COI'IpOTI/IBJ'IeHI/IIZ 6eToHa No BbIHOC/IMBOCTU cnegyeT y4nTblBaTb BUAO 6eToHa (Tsxenbln nan nerkun), a
Tak>XXe CoCTosiHMe BeToHa Mo BAaXKHOCTW. Mpwv onpeneneHnn pacHeTHbIX COI'IpOTI/IBJ'IEHI/II?I apMaTypbl MO BbIHOC/IMBOCTKU CcnenyeT
Y4UTbIBaTb Han4me CBapHbIX coeNHEHUN.

AcnmmeTpus LNKIoB Harpy)KeHI/IVI XapakKTepunsyeTcsd oTHOWEHNEM MUHUMaNIbHbIX N MaKCMaJlbHbIX HaI'IpFI}KeHI/IVI B 6eToHE 1 apMmaType
B npegenax unkna "nameHeHnsa Harpysku.

MpunoxxeHune A

(cnpaBo4Hoe)

OCHOBHble ByKBeHHble 0003Ha4YeHns

Ycnnma oT BHELWHUX HarpysoK 1 BO34ENCTBUI B nonepe4yHoOM ce4eHUM 3neMeHTa

M|-|n3rnbatoLmin MOMEHT;

n3rnbaroLLmin MOMeHT C y4eTOM MOMEeHTa yCunanma npegBapmuTtesibHOro 06>KaTnsi OTHOCMTENBHO LLeHTPa TAXeCTn npuneseneHHoro
cevyeHund,

N|-[npofonbHas cuna;
Q|-|nonepeyHas cuna;
T|-|KpYTALLMIA MOMEHT.




XapaKTepucTukym MmaTepunasnos

HOpMaTMBHOE COMpoTuMBIIEHUNE 6eToHa 0CeBOMY CXKaTWlO,

pac4eTHble CONPOTUBIIEHNA 6eToHa 0CeBOMY CXaTWUO ONA NpefesibHbIX COCTOSAHUIN COOTBETCTBEHHO nep30|7| 4 BTOpOI7I rpynnmn;

HOpMaTMBHOE COMpoTuMBIIEHNE 6eToHa 0CeBOMY pacCTAXEHUIO,

pac4eTHblIe CONPOTUBIIEHNA 6eToHa 0CEBOMY pacCTAXeHUO And npenesibHblX COCTOSAHUIN COOTBETCTBEHHO nep30|7| 4 BTOpOI7I rpynn;

pac4eTHOe conpoTuBiieHne 6eToHa cMATHIO;

nepegartovYHaa NPo4YHOCTb 6eToHa;

pac4eTHOoe conpoTuBJieHne cuenneHna apMaTypbl C 6eToHOM;

pacHYeTHbIE COMPOTUBJIEHNA apMaTypbl PAaCTAXEHUIO A4 nNpenesbHbIX COCTOSIHWI COOTBETCTBEHHO I'IepBOI7I n BTOpOI7I rpynn;

pacyeTHoe CONpPOTUBJIEHME NMOMepPevHOl apMaTypbl PacTsXKEHNIO;

pac4eTHOoe CONpOoTUBJIEHNE apMaTypbl COXaTUO ANA npenesbHbIX COCTOSAHUN I'IepBOI7I rpynnbl;

HavasibHbIA MOAY b YNPYrocTn 6eToHa NPU CKaTWUM U PaCTSHKEHWY;

npvBeAeHHbIV MOAY b AeopMaumn CKaToro 6eToHa;

MOZyJib YNPYrocTV apMaTypsbl;

npvBeAeHHbI MOAY b AedopMaLlum apMaTypbl, PacrnoloXKeHHON B pacTAHYTON 30He 3/1eMeHTa C TpeLmHaMmu;

npenenbHble 0OTHOCUTESIbHbIE AedopMaLnm 6eToHa COOTBETCTBEHHO npun paBHOMEPHOM O0CEBOM CXXaTUKN N OCEBOM PaCTAXEHUN,

OTHOCUTESIbHbIE AedopMaLM apMaTypbl NPY HAaNPsSXXEHUN, PaBHOM . ;

OTHOCUTESIbHbIE flehopMaLnn ycaaku 6eToHa;

Ko3hnUneHT nonsyvectn 6eToHa;

OTHOLLIEHVe COOTBETCTBYIOLLMX MOAY /e ynpyrocTu apMmaTypbl - 1 6eToHa .

XapaKTePUCTUKN NOJIOXKEHUS NPOAOJSIbHON apMaTypbl B
nonepe4yHoM CeYeHUN 3/IeEMEHTA

0603HaYeHne NpoosbHON apMaTypbl:a) MPU HaMYUK CKATON U PACTAHYTON OT AEWCTBUS BHELLHeN Harpy3Kky 30H CeYeHus -
pacnooXXeHHON B pacTAHYTON 30He;6) NPy MNOJSIHOCTLIO CXKATOM OT AENCTBUS BHELUHEN Harpy3kKun ce4eHnn - pacrnosioKeHHom y
MeHee CXXaToW rpaHu cevyeHus;B) Npu NOSHOCTbIO PAacTAHYTOM OT AeNCTBUS BHELLHEN Harpy3Ku cevyeHnmn: ans BHeLLeHTPeHHO
PacTAHYTLIX 3/IEMEHTOB - PACMoJioXKeHHoN y 6onee pacTAHYTON rpaHN cevyeHns; ANs LeHTPasIbHO-PacTAaHYThIX 3/1IEMEHTOB - BCeil B
nonepeyHoM ceYeHUn 31eMeHTa;

0603HaYeHne NpoLosIbHON apMaTypbl:a) MPU HaMYUK CKATON U PACTAHYTON OT AEWCTBUS BHELLHeN Harpy3Kky 30H CeYeHus -
PacnosioXXeHHON B CXXaTol 30He;6) Npu NONHOCTbLIO CXXAaTOM OT AeiCTBUS BHELLHEN Harpy3Kky Ce4eHnm - pacrnosnoXeHHon y 6onee
CKaToM rpaHy CeYeHuns;B) NPy NOJIHOCTLIO PACTAHYTOM OT AENCTBUS BHELUHER Harpy3kn ce4eHUn BHeLeHTPEeHHO PacTAHYThIX
3/1IEMEHTOB - PACMOJIOXKEHHOW Y MeHee pacTAaHYTOW rpaHun CevyeHus.

feoMeTpunyYeCcKne XapakTePUCTUKN

b|-|WwmprHa npaMoyronbHoro cevyeHus; wWMpuHa pebpa TaBpoOBOro 1 ABYTaBPOBOro Ce4YeHUN;
, |-|WwmpunHa Nonkn TaBpoBOro 1 ABYTaBPOBOr0 CEYEHUN COOTBETCTBEHHO B PACTAHYTOW N CKaTON 30HaX;
h|-|BbicOTa NPsIMOYronLHOro, TaBpOBOro 1 [ BYTaBPOBOro CEYEHUN;
, |-|BBICOT@ NONKM TaBPOBOro 1 ABYTaBPOBOIro CE4E€HNIN COOTBETCTBEHHO B PACTSAHYTON 1N C)KAaTOW 30Hax;
, |-|paccTosaHne oT paBHOLENCTBYOLEN YCUIMIA B apMaType COOTBETCTBEHHO S 1 S' fo 6anxKalillen rpaHn ce4eHuns;
, |-|paboyas BbICOTa ce4yeHWs, paBHas COOTBETCTBEHHO h-a 1 ;
X|-|[BbICOTa C)XaTol 30HbI 6€TOoHa;
-loTHoCUTEeNnbHasn BbICOTa CXKaTol 30HbI 6eToHa, paBHas ;
-|paccTosiHne Mexxay XomyTaMmu, MU3MepeHHoe No AJIHE 3/IEMEHTa;
_|pKCueHTpUCUTET NPOAO/LHOM CUJIbl N OTHOCUTEJIbHO LIEHTPa TAXECTU NPUBEEHHOr0 Ce4eHUs, OnpeaenseMblil C y4eTOM YKa3aHui
7.1.7n8.1.7;
€,|-|pacCTOAHUA OT TOYKM MPUJIOXKEHNS NPOAOALHOM cuibl N 1O paBHOLENCTBYOLLER YCUINA B apMaType COOTBETCTBEHHO S n S';
-]pKCUEHTpUCUMTET YCUANSA NpeaBapuTesibHOro 06XKaTsa OTHOCMTENIbHO LeHTPa TSXKeCTU NpuUBeAeHHOr0 CeYeHNS;
_|paccTosiHMe OT HeNTPasbHON OCKU 10 TOYKM MPUSIOXKEHNS YCUMNSA NpeaBapuTesIbHOro 06XxaTus ¢ y4eToM usrubatowero MoMeHTa oT
BHELUHEWN Harpysku;
_|paccTosiHMe OT TOUKM NPUIIOXKEHUA YCUANA NPeaBapUTeNbHOro 06XkaTus - € y4eToM n3rnbaiollero MOMeHTa OT BHELIHEN Harpysku
[0 LLleHTpa TAXXeCTW pacTAHYTOM NN HaMeHee CKaTol apMaTypsbl;
l|-|nponeT sanemeHTa;
-|BNnHa 30HblI aHKEPOBKWU;
-|lannHa 30HbI NepefaYyy NpenBapuUTeIbHOr0 Hanps>XXeHna B apMaType Ha 6eToH;
-|pacyeTHaa AnnHa 3JeMeHTa, NoABepranLerocs 4eNcTBMI0 COKMMaLWen NpoaoibHON CUIlbl;
i|-[papnyc nHepuUMn NoNepeYyHoro ce4eHns 3leMeHTa OTHOCUTEIbHO LIeHTPa TSXXeCTU Ce4eHuns;
,|-|[HOMUHaNbHLIN AnamMeTp CTEPXKHEN COOTBETCTBEHHO NMPOA0JILHON 1 NonepeYyHon apMaTypbl;
|-[nnowann ceveHns apmaTypbl COOTBETCTBEHHO S 1 S';
_|nnowanb ceveHns XoMyTOB, PACnosoXKeHHbIX B 0[JHON HOPMaJiIbHOW K NPOAO/LHON OCK 3/1eMeHTa MJI0CKOCTY, NepecekatoLen
HaKJ/IOHHOE CeYeHune;
_|Ko3hdpmLmeHT apMupoBaHna, onpeaeniseMblil Kak OTHOLIEHWE MJIoWaAn CeYeHNs apMaTypbl S K MIoWaamn nonepeyHoro cevyeHuns
3neMeHTa . 6e3 yyeTa CBECOB CKAaTbIX U PACTSAHYTbIX MOJOK;
Al-[nnowapb Bcero 6eToHa B NonepeyHoOM ceveHuu;
-lnnowanb cevyeHna 6eToHa CKaToW 30HbI;
-lnnowanb cevyeHna 6eToHa PacTAHYTON 30HbI;
-|nowanb NpUBEAEHHOr0 CE4eHNs 3/IEMEHTa;
-lnnowanb cmATMA 6eToHa;
I|-[MOMEeHT nHepumn ceveHns Bcero 6eToHa OTHOCUTENIbHO LIEeHTPa THXKEeCTU Ce4YeHNA INIEMEHTa;
-[MOMEHT MHepLUn NPUBEAEHHOI 0 CEYEHNS 3N1EMEHTA OTHOCUTESIbHO €ro LIieHTpa TAXeCTu;
W|-|[MOMEHT conpoTUBIEHNSA CEYEHUS INIEMEHTA A KpalHero pacTsHyTOro BOJIOKHa.




XapaKTepUCTUKN NpeaBapuTEIbHO HaNMpPs>XeHHOro 3JieMeHTa

p | |[ycwnve npeasaputensHoro o6xaTusa c y4eToM noTepb NpeABapUTENbHOMO HAMPAXKEHNA B apMaType, COOTBETCTBYIOLMX
paccMaTpuBaeMoi cTafum paboTbl 31eMeHTa;

, |-lycunue B Hanpsaraemoli apmaType C y4eTOM COOTBETCTBEHHO MEpPBbIX U BCEX MOTEPb NPeABapUTENbHOr0 HaNPsXXeHUs;
_|npenBapuTensHoe HanpsXXeHWe B HanpsraemMon apMaType C y4eTOM NnoTepb NpefBapuTesIbHOro HanpsXXeHns B apMaType,
COOTBETCTBYIOLLUX pacCMaTprBaeMon ctaamum paboTel 3NeMeHTa;

-[noTepu NpefBapuTENLHOIO HaNpsXXeHrs B apMaType;

COKUMatoLme HanpshkeHns B 6eToHe B CTalnn NpeaBapuTesibHOro 06)kaTusi C y4eToM notepb nNpeaBapuTesbHOro HanpsXkeHus B
apmaType.

MpunoxxeHne b

(cnpaBo4Hoe)

PacyeT 3aknagHbiX oeTanen

B.1 PacyeT HOpMasibHbIX aHKepPOB, NPMBAPEHHbLIX BTaBP K MJIOCKUM 3/1eMeHTaM CTaJIbHbIX 3aKafHbIX heTaneun, Ha nencTene
n3rnbaroLmx MOMEHTOB, HOPMaJibHbIX U CABUTAlOWNX CLUN OT cTaTun4eckon Harpyskun, pacrnoJio)XKeHHbIX B OOHOW NAOCKOCTN cMMMeTpun
3aKkJlafHoOM AeTanu, npon3BoaAnNTCA U3 yCnoBusa:

. (B.1)
roe - Hambosbluee pacTarvBaiLLee ycuime B 04HOM psifly aHKepOB, paBHoe:
; (B.2)
- CABWraollee ycuaune, Npuxoasileecs Ha OANH psifi aHKePOB, paBHoe:
; (B.3)
- Hanbosbllee CKMMaloLLee ycuave B OLLHOM psifly aHKepoB, onpenesnseMoe no gopmye

. (b.4)

R = I ojo
| ™ oto
M wesm——] & olo

Pucynok B.1 — Cxema yCunii, ACHCTBYIOIMX HA 3aKIANHYI0 AETANb

- cABUraloLwas cuia, BOCNpPUHMMaeMas aHkepamu, onpegenseTcs no popmyne
. (B.5)

rae - KoapOUUNeHT, NPUHUMaeMbI paBHbIM 1,65;

- NpefesibHas pacTarmeamoLLas cunia, BOCNpUHUMaeMas O4HUM PSOOM aHKepoB, ornpeaenseTcs no popmyne
. (6.6)

B popmynax (b.1) - (b.6):

M, N, Q - MOMeHT, HOpMaJibHada N casuratowasa Cunbl, ,D,eI7ICTBy|OLLI,I/Ie Ha 3akKJlagHYlo AeTaJlb COOTBETCTBEHHO; MOMEHT onpenendaeTca
OTHOCUTENBHO OCu, paCI'IOJ'IO)KeHHOIZ B NJIOCKOCTHN Hapy)KHOI7I rpaHn NaacTUHbI N I'IpOXOﬂ,FlLLJ,eVI Hepes LEHTP TAXECTU BCEX aHKEPOB;

- HACJ1I0 pAAOB aHKepOB BAOOJIb HanpaB/sieHUA caoBuUratoLlen cunbl; ecnm He obecnevymBaeTcs paBHOMepHaAa nepenava cABuUraooLen cnibl
Q Ha Bce pAObl aHKepOoB, TO Npwu onpeneneHnn casuraroLllero ycunma - y4HnTblBaeTca He 6onee HeTblpex panos;

Z - pacCTosiHNE MeXAy KPalHUMMK psiiaMn aHKepOoB;
- CyMMapHas nJowaib nonepeyHoro ce4eHnst aHkepoB Hanbosiee HanpsXKeHHOro Psaa;

Mnowanb ce4eHUss aHKepoB OCTaJIbHbIX PSA0B LOJ/KHA MPUHUMATLCSA PaBHON MJIOWAaAN CeveHns aHKepoB Hanbonee Hanps>KeHHoro
pana.

B hopmynax (2) n (4) HopmanbHas cuna N cHnTaeTCs NONOXKNTENbHOW, eC/IM HanpaBJsieHa OT 3aKagHon AeTanu (CM. pucyHok b.1), n
oTpuLaTeNbHON - eCNn HanpasJfieHa K Hel. B cnyyasnx, korga nosy4vaeT oTpuuaTesbHoe 3HavyeHune, To B popmyne (b.3) npuHnmaeTcs

Mpwn pacnonoXxeHuy 3akiafHon AeTasn Ha BepxHen (npy 6eTOHNPOBaHMKN) NOBEPXHOCTY U3AeNUsi 3Ha4YeHre NPUHUMAaeTCs PaBHbIM
HY 0.

b.2 B 3aknagHoOM fetanu C aHKkepamu, NpuBapeHHbIMU BHax1eCTKy noA yrioM oT 15 o 30°, HakJ/IOHHble aHKepa pacCcYMTbIBAOTCA Ha
nencteue casuratowen cunbl (npy Q > N, roe N - oTpbiBatowasn cuna) no popmyne



, (B.7)
rae - cyMMapHas naowanb nonepevyHoro ce4eHns HakJ0HHbIX aHKepOoB;
-cm. 8.1.1.

Mpn 3TOM [OJKHbI YCTaHaBMBaTLCA HOPMaJibHbIe aHKepa, pacciuTeiBaeMsle no gopmyne (6.1) 1 npy 3HaYeHUsx , paBHbix 0,1
CABUraloLLero ycunus, onpeaensemoro no gopmyne (b.3).

B.3 KOHCTpyKUMSA CBapHbIX 3aKNafHbIX AeTasiell C NpUBapeHHbIMU K HUM 3/1eMeHTaMn, nepefarolnMm Harpysky Ha 3akafHble geTtanu,
[oJKHa obecneynBaTb BKIOYEHME B paboTy aHKEPHbIX CTEP)KHEN B COOTBETCTBUMN C MPUHATON pacyeTHON CXeMOoNn. BHelwwHne
3/1eMeHTbl 3aKNafHbIX AeTaslen N X CBapHble coegnHeHnsa paccHmTeiBatoTcsa cornacHo CI 16.13330. Mpwu pacyeTe NAacTuH 1
acoHHOro NpoKaTa Ha OTPbLIBAIOLLYIO CUJTY MPUHMMAETCS, YTO OHW LUAPHUPHO COeAMHEHbI C HOPMaJibHbIMU aHKEPHBLIMU CTEPXXHAMU.

Kpome Toro, To/lMHa NAAaCTUHBI t pacyeTHOW 3aKlaaHOM AeTanu, K KOTOPOW NprvBaprBaloTCA BTaBp aHKepa, A0/KHA MPoBepAaTLCS 13
yCNoBUS:

, (B.8)
rae - AnamMmeTp aHKepPHOro CTepXHs, TpebyeMeblll Mo pacyeTy;
- pacyeTHOe COMNpoTUBIEHNE CTajIM Ha cpes, NnpuHnuMaemoe cornacHo CI 16.13330.

Ona TMNoB CBapHbIX coefunHeHUn, obecneymBaloLMX 6OJ'IbLlJyP0 30HY BKJIlOHEHUA NNACTUHBbI B pa60Ty npu BblpblIBaHUN N3 HEE aHKEPHOro
CTEPXHA N COOTBETCTBYOLWLEM 060CHOBaHMM BO3MOXKHa KOPpPEeKTNpPOBKa ycsioBua (B.8) c uensto yYyMeHbLUeHNA TONWNHBbI NNaCTUHbI.

TonwmnHa NNacTUHbl AO0JIKHA Tak)Xe yA0BeTBOPATbL TEXHOIOrM4YeCckmM TpeboBaHMAM No CBapkKe.
MpunoxxeHne B

(cnpaBo4Hoe)

PacyeT KOHCTPYKTUBHbIX CUCTEM

B.1 PacyeT HeCcyLnX KOHCTPYKTUBHbLIX CUCTEM A0JIKEH BKAOYATb:

onpegeneHne yCUIni B 31eMeHTax KOHCTPYKTUBHOW CUCTEMbI (KOJIOHHAX, MNAUTax NepekpbiTUA U MOKPLITUS, (YHAAMEHTHbIX MAUTAaXx,
CTeHax, fpax) u yCunuii, 4eiCTBYIOWNX Ha OCHOBaHMSA (PyHAAMEHTOB;

onpepeneHne nepemMeLleHmnii KOHCTPYKTUBHOWM CUCTEMbI B LIEJIOM 1 OTAEJIbHbIX €€ 3JIEMEHTOB, a TakXXe yCKopeHun konebaHus
NepeKpbITUN BEPXHUX STarkKen;

pacyeT Ha YCTONYMBOCTb KOHCTPYKTUBHOW CUCTEMBI (YCTONYMBOCTL (DOPMbI 1 MOSIOXKEHUS);
OLleHKY Hecyllel cnocobHOCTU 1 AedopMaL M OCHOBaHNS;
a B OTAEe/IbHbIX C/ly4asX U OLeHKY COMPOTUBASEMOCTY KOHCTPYKTUBHOWM CMCTEMbI MPOrpeccupyioLlemMy paspyLUeHuio.

B.2 PacueT Hecyu.te|7| KOHCprKTI/IBHOI7I CUCTEeMbI, BKJIIOYalOLLLEeN HaA3eMHble 1 NoA3eMHble KOHCTPYKUWN 1 pyHOaMeHT, cnenyeT
npov3BoAuUTb A0S CTagun 3KCnayaTauun. B cnyvae cywecTBeHHOro usMeHeHuns paC‘-IETHOVI CUTyauunn B npouecce sossegeHNA pacyeT
HecyUJ,e|7| KOHCprKTI/IBHOI;I CUCTEeMbI cnegyeT NponM3BoanTb ANd BCeX NocnegoBaTesibHbIX CTaguin Bo3BeeHus, NnpMHMMasa pacHeTHble
CXeMbl, oTBEHaulwmne pacCMaTpmnBaeMblM CTaaNAM.

B.3 PacueT Hecyu.te|7| KOHCprKTI/IBHOI7I cuctemsl B obLem Ccny4dae cnenyet NnpoM3soanTb B I'IpOCTpaHCTBeHHOVI NoCTaHOBKe C y4eTOM
COBMECTHOM pa60TbI HaA3eMHbIX N NoA3EeMHbIX KOHCprKLJ,I/II7I, dyHOaMeHTa N OCHOBaHMA NO4 HUM.

B.4 MNpun pacyeTe HECYLNX KOHCTPYKTUBHbBIX CUCTEM, COCTOSLLNX N3 COOPHBLIX 3/IEMEHTOB, CNEeyeT Y4MTbiBaTb NOAATINBOCTb MUX
coegnHEeHNN.

B.5 PacyeT HeCcyLnX KOHCTPYKTUBHbIX CUCTEM CaefyeT NPonu3BoAUTbL C UCMOJIb30BaHNEM JINHENHbIX N HEIMHENHbIX nepopMaLMOHHbIX
(XKeCTKOCTHbIX) XapaKTepucTuk ene3obeToHHbIX 3/IEMEHTOB.

JlnHenHble nedopMaLMOHHbIE XapaKTePUCTUKN »»ene3obeToHHbIX 3/1IeMEHTOB onpenendarT Kak ana CrnjowWwHOro ynpyroro tena.

HennHenHble nedopMaLMOHHbIE XapaKTePUCTUKU »»ene3obeToHHbIX 3/IEMEHTOB npun n3seCTHOM apMnpoBaHUN CcenyeT onpenensaTb C
Yy4€TOM BO3MOXHOIo 06pa3OBava TpeLwwnH B nonepeydHblX ce4eHUAX, a Takxxe C y4eTOM pa3BUTuUA Heynpyrmx D,EQ)OpMaLI,VIVI B 6eToHe 1
apMaType, oTBeYallWnxX KpaTKoOBpeMEHHOMY U ONINTENIBHOMY nencTeunio Harpysku.

B.6 B pe3synbTaTe pacHeTa Hecymelh KOHCprKTI/IBHOI7I CUCTEMBbI OO/KHbI ObITh YCTaHOBJ/1€HbI: B KOJIOHHaX - 3Ha4YeHNA NPpoAO0J/IbHbIX U
rnonepevHbIx cun, nM3rnbaLmx MOMEHTOB; B MJIOCKUX NaNTax I'IeperbITI/IIZ, MNOKPbLITUA U PYHOAMEHTOB - 3Ha4YeHns n3rnbatoLmnx
MOMEHTOB, KPYTAWNX MOMEHTOB, NnornepeYdHbIX N NpPpoAO0JiIbHbIX CUJ; B CTEHAX - 3Ha4eHUA NPOAOJIbHbLIX U cABUratlowmnx cun, n3rnbatoLmx
MOMEHTOB, KPYTALWNX MOMEHTOB U nonepeYHbIX Cui.

Onpeﬂ,eneHme yCI/IJ'II/II7I B 321eMeHTax KOHCprKTI/IBHOI7I CnCTeMbl cnegyeT Npom3soanTb OT nencTeusa pacH4eTHbIX MOCTOAHHBIX,
ONNTENIbHbIX N KPAaTKOBPEMEHHbLIX Harpy3ok.

B.7 B pe3yfibTaTe pacyeTa Hecylein KOHCTPYKTUBHOM CUCTEMbI LO/KHbI 6biTb YCTaHOB/IEHbl 3HAYEHWs BePTUKAbHbIX NepeMeLleHunin
(npornboB) NepeKkpbITUA 1 NOKPLITUIA, TOPU3OHTAJIbHbIE NepeMeLLeHUst KOHCTPYKTUBHOW CUCTEMbI, a ANS 34aHWUIA NOBbILLEHHOW
3TaXXHOCTM - TAKXXe YCKOpPEeHUs KonebaHnin NepekpbiTUil BEPXHUX 3Taxel. BennurnHa nepemelLeHnii n yckopeHus konebaHuii He
[LOJ>KHa MNPeBbIlaTh 40NYCTUMbIX 3HAYEHUN, YCTAaHOB/IEHHbLIX COOTBETCTBYIOLLMMU HOPMATUBHLIMU [LOKYMEHTaMU.

[opu3oHTaNbLHbIE NepemeLleHns KOHCprKTI/IBHOI7I CNCTeMbl CnegyeT onpenenatb OT nencTeunsa pacHeTHbIX (ona npenenbHbIX
COCTOSIHMN BTOpOI7I prl‘ll‘lbl) MOCTOAHHLIX, ANUTENBbHbIX N KPaTKOBPEMEHHbIX TOPU30HTa/IbHbIX N BEPTUKaJIbHbIX HAarpy3ok.

BepTukKanbHble nepemMeLleHuns (I'IpOFI/IGbI) I'IeperbITI/II7I n I'IOKprTI/II7I cnepyet onpenendaTtb OT nencreuns HOPMaTUBHbIX MOCTOAHHbIX U
ONNTENbHbLIX BEPTUKaJIbHbIX HAarpy3okK.

MKecTKOCTHbIE XapaKTePUCTUKMN 3/1IEMEHTOB KOHCTPYKTUBHOW CUCTEMbI CnefyeT NPUHUMaTb C y4eTOM apMUPOBaHUSA, Ha/IM4ns TpeLunH
N Heynpyrux gedopMaunii B 6eToHe 1 apmMaType corjacHo ykasaHuam 8.2.26, 8.2.27.



YckopeHus konebaHuii nepekpbITUii BEPXHUX 3TaXkei 34aHns cliegyeT onpefensTs Npyu AeNCTBUU NyNbCalMOHHOM COCTaBAsoLLen
BETPOBOW Harpy3Ku.

B.8 Mpwu pacyeTe Ha yCTONYMBOCTb KOHCTPYKTUBHOW CUCTEMbI C/leyeT Npou3BoANTb MPOBEPKY YCTONYMBOCTU (hOPMbl KOHCTPYKTUBHOW
CUCTEMbI, @ TaKXXe YCTOMYNBOCTM MONOXKEHNSA KOHCTPYKTUBHOW CUCTEMbI Ha OMPOKUALIBAHME Y Ha CABUT.

B.9 PacueT Ha yCTOI7I‘-II/IBOCTb KOHCprKTI/IBHOI7I CUCTeMbl cnegyeT Npon3BoAnTb Ha nencrene PacHeTHbIX MOCTOAHHLIX, ANINTENBbHbIX U
KPaTKOBPEMEHHbIX BEPTUKaAJIbHbIX N TOPU3OHTa/IbHbIX Harpys3okK.

Mpwn pacyeTe yCTONYMBOCTU (POPMbl KOHCTPYKTUBHOW CUCTEMbI XKECTKOCTHbIE XapaKTepPUCTUKN 3/1IeMEHTOB KOHCTPYKTUBHOMN CUCTEMbI
peKkoMeHAyeTCs NPUHMMATbL C YH4eTOM apMUPOBaHUS, HAaIMYUS TPELLMH U Heynpyrux aedopmauni B 6eToHe n apmaType.

Mpwu pacyeTe yCTOI?I‘-II/IBOCTI/I MNOJIOXKEHNA KOHCTPYKTUBHbIE CUCTEMBI ClefyeT pacCMaTPUBaTb Kak XXecTKoe HeaeopMmMpoBaHHOe Teso.

Mpu pacyeTe Ha ONpPoOKMAbIBaHME yaepXKNBaOLWMUA MOMEHT OT BEPTUKASIbLHOW Harpy3Kn AOJKEH NpeBbillaTbh ONPOKUAbIBAOLW NI
MOMEHT OT FOPU30HTAasIbHOM Harpyskn ¢ KoadduumeHTomM 3anaca 1,5.

Mpwn pacyeTe Ha CABUT yEep>XMUBaloLLas ropn3oHTaabHas cuia Lo/KHA NpeBbillaTh 4eACTBYIOWY CABUIaoLY0 CUY C
Ko3hpuumMeHTOM 3anaca 1,2. Mpu 3ToM cneayeT yunTbiBaTb Hanbosnee He6NaronpuATHbIE 3HaYEHUSE KO3 PULNEHTOB HaLEXXHOCTMN MO
Harpyske.

B.10 PacuyeT Ha yCTOWYMBOCTb MPOTUB MPOrpeccupyioLlero paspyLueHns goxkeH obecnedmBaTb NPOYHOCTb U YCTONYMBOCTb
KOHCTPYKTMBHOW CUCTEMbI B LIEJIOM MPU BbIXOAE U3 CTPOSi OAHOIr0 Kakoro-nbo aneMeHTa KOHCTPYKTUBHOW CUCTEMbI (KOJIOHHbI, yHacTKa
CTeHbl, y4acTKa NepekpbITUs) 1 BO3MOXXHOM Moc/eaylolleM paspyLieHun 6am3snexatymx snemeHTos. Kpome Toro, B 060CHOBaHHbIX
Cny4Yasix pacCMaTpMBaEeTCs pacyeTHas CMTyauus C BbIXOAOM U3 CTPOS YacTy OCHOBaHWA MoA yHAaMeHTamMu (Hanpumep, B ciy4vae
06pa30BaHUs KapCTOBbLIX MPOBAJIOB).

B.11 PacyeT Ha yCTOMYMBOCTb MPOTMB MPOrpPeccrpyloLLero paspyLleHms cieqyeT Nponu3BoANTb NPy AEACTBUN HOPMATUBHBIX
BEPTUKA/IbHbIX HArpy30K C HOPMATUBHLIMU 3HA4YEHUAMMK COMPOTMBIEHMA 6€TOHa 1 apMaTypbl.

B.12 OueHKy HecyLei crnocobHOCTH U aedopMaLiii OCHOBaHUS cineflyeT NpoM3BOAUTL COrlacHO COOTBETCTBYIOLMM HOPMATUBHbIM
LLOKYMEeHTaM npuv AeiCTBUN YCUANA Ha OCHOBaHWE, YCTAHOBJIEHHbIX NPY pacyeTe KOHCTPYKTUBHOW CUCTEMbI 34aHUS.

MeToAabl pacyeTa

B.13 PacyeT KOHCTPYKTUBHbLIX CUCTEM MPOU3BOAAT METOAAMU CTPOUTESLHOWM MexaHUKK. Mpu 3ToM B 06LLEM CllyYae peKoMeHayeTcs
MCNOo/b30BaTb METO[ KOHEYHbIX 3/IEMEHTOB.

B.14 Ons oueHkn HecyLu,e|7| cnocobHocTH I'IeperbITI/IIZ OonyCcKaeTCd NCNoJsib30BaTb pacHeT MeToA0M MnpenesibHoro pasHoBecus.

B.15 PacyeT KOHCprKTI/IBHOI7I CNCTEMbl METOOOM KOHEYHbIX 3JIEMEHTOB NPON3BOAUTCA KaK I'IpOCTpaHCTBeHHOVI CTaTun4eckun
Heonpen,enl/lMon CNCTEMBbI.

B.16 MogaennpoBaHne KOHCTPYKTUBHBLIX CUCTEM MPOU3BOAAT C MPUMEHEHMEM 060/104e4HbIX, CTEepPXHeBbIX U (ecnu 310 HeobxoaMMO)
06BbEMHbIX KOHEYHbIX 3/1EMEHTOB.

B.17 MNpwv co3faHny NPOCTPAaHCTBEHHON MOAENIN KOHCTPYKTUBHOW CUCTEMbI CleflyeT yYUThIBaTh XapakTep COBMECTHOW paboThbl
CTep>XHeBblX, 060/104e4HbIX 1 06bEMHbLIX KOHEYHbIX 3/IEMEHTOB, CBA3aHHbIN C Pa3MyHbIM KOJIMYECTBOM cTeneHeh ceoboabl Ans
Ka>X[0ro 13 yKasaHHbIX 3/1eMEHTOB.

B.18 [echopMaTuBHbIE CBOWCTBA OCHOBaHMUS CleflyeT YHUTbIBaTb NMyTeM UCMOJb30BaHUs 06LLEeNPUHATLIX pacyeTHbIX Moaenei
OCHOBaHWs, NPUMEHEHUs Pa3INYHbIX TUMOB KOHEYHbIX 3/IEMEHTOB WU KPaeBbIX YCNOBUI C 3alaHHOWM NOAAT/IMBOCTLI0, MOAENNPOBaHNS
BCEro MaccuBa rpyHTa nof 3aaHveM 13 06beMHbIX KOHEYHbIX 31eMEHTOB, JIMB0 KOMMIEKCHO - C UCMOoJIb30BaHMEM BCeX
BblLLIeNnepeyYnc/ieHHbIX METOL0B.

B.19 Ha nepBoii cTaguu pacyeTa KOHCTPYKTMBHOW CUCTEMbI [OMNYCKaeTCa 0edOopMaTMBHOCTL OCHOBAHUS YYUTLIBATb C MOMOLLbIO
KO3 pULMeHTa nocTenu, MPUHNMaEMOro Nno ycpeaHeHHbIM XapakTepUCTUKaM rpyHTOB.

B.20 Mpun ncnosib3oBaHUN CBaMHbIX AN CBANHO-MJINTHBIX (DYHAAMEHTOB CBau cneayeT MOAENNPOBaTb Kak xene3o06eToHHble
KOHCTPYKLMN AN YYUTbIBaTb X COBMECTHY0 paboTy ¢ rpyHTOM 0606LLeHHO, paccCMaTpmMBas OCHOBaHWE Kak eAnHOoe C NpuBeAeHHbIMU
Ko3(hpumumneHTaMmm NocTenu.

B.21 MNpwv NOCTPOEHUN KOHEYHO-3/IEMEHTHOMN pacyeTHON MOAESN pa3Mepbl 1 KOH(UIypaLMIo KOHEYHbIX 3/1IeMeHTOB c/ieayeT 3afaBaTh,
MCXOAS U3 BO3MOXXHOCTEW MNPUMEHSIEMbIX KOHKPETHbIX PacyeTHbIX NPorpamMM, U NpUHMMaThL TakuMu, 4Tobbl Gblia obecneyeHa
HeobxoaMMas TOHYHOCTL onpefeneHus yCuanii no AJIMHe KOJIOHH 1 Mo NoWaamn niauT nepekpbiTui, pyHaaMeHTOB 1 CTeH.

B.22 XKeCTKOCTHble XapakKTepUCTUKN KOHEYHbLIX 3/1EMEHTOB Ha I'IepBOHa‘-Ia}'IbHOVI CTaaunun pac4yeTa KOHCprKTI/IBHOI?I CUCTeMbI, KOoroa
apMunpoBaHune KOHCprKLI,I/II7I elule He N3BeCTHO, cieayeT onpenensaTb no JINHENHbIM nedopMaLMOHHbIM XapaKTepUCTUKaM.

B.23 MNocne onpegeneHns apMaTypbl B NAWTaxX NepekpbITUA U NOKPLITUA CleayeT Npou3BecTy 4ONOJHUTENbHbIA pacyeT nporubos 3Tux
KOHCTPYKLMIA, MPUHAMAs YTOYHEHHbIE 3HAYEHUSI N3rMBHBIX XXECTKOCTHbIX XapaKTepUCcTUK NnT C y4eTOM apMUPOBaHNS B ABYX
HanpasfieHusaX.

B.24 PekomeHayeTCA BbIMONMHUTL TakXxe OOMNONHUTENbHbIN pacyeT KOHCprKTI/IBHOI7I cuctembl ons 6onee TOYHOM OLLEHKU M3rnbatoLLmnx
MOMEHTOB B 3/1eMeHTax I'IeperbITI/II7I, I'IOKprTI/II7I M pyHOAMEHTHbIX NANTaX, a Tak>Ke NPOoA0JIbHbIX CUJT B CTEHAX N KOJIOHHaX C y4eToM
HEeJIMHENHbIX XXEeCTKOCTHbIX XapakKTepUCTUK KOHe4YHbIX 371eMEHTOB.

B.25 PacyeT KOHCTPYKTUBHbLIX CUCTEM METOAOM KOHEYHLIX 3/1IEMEHTOB C/lieAyeT NponsBoanTb C NCNOJIb30OBaHMEM CnelnalibHblX
cepTnduLMpoBaHHbIX B POCCUX KOMMNbIOTEPHbLIX MPOrpaMm.

B.26 PacueT Hecyluel cnocoBHOCTM NepekpbITU METOA0M NpeaesibHOro paBHOBECUs CiaelyeT Npov3BOAUTL, MPUHUMas B KavecTse
KpUTEPUs PaBeHCTBO PaboT BHELUHWUX HAarpy30K 1 BHYTPEHHUX CWUJ Ha NepeMeLleHnsax B NpeaefisHoOM paBHOBECUM MNTbI MepeKpbITUs C
Hambonee onacHo CxemMol N310Ma, XapaKTepusytoLlen ee paspyLueHue.

B.27 PacyeT KOHCTPYKTUBHbLIX CUCTEM YHUKA/bHbIX 3[aHUA N COOPY>XXEHUN, a TakXe 06BbEeKTOB | ypoBHSA oTBeTCTBEHHOCTU no FOCT P
54257 pekoMeHAyeTCs BbINOJHATb MPU Hay4YHO-TEXHUYECKOM COMPOBOXAEHNIN OpraHn3auuii.

MpunoxxeHune I



(cnpaBo4Hoe)

Onarpammbl gechopmmupoBaHusa beToHa

.1 AHannTMYeckaa 3aBUCMMOCTb KPUBOJIMHENHBLIX Anarpamm gedopmMmmpoBaHma 6eToHa NpuHNUMaeTCcs B BUAE:
,(M1)
roe, , - COOTBETCTBEHHO OTHOCUTESIbHbIE AedopMaLm, HanNnpsXXeHns, HavaabHble MOAYIN ynpyrocTu (d - 3Hak anddepeHunana);
m - UHOEeKC MaTepuana (ans 6eTtoHa m = b, bt; ona apmaTypbl m = s);
- KO3(PPMLUMEHT N3MEHEHNs CeKyLLero Moayns, onpegensemMblii no hopmyne
,(.2)
3[ecChb - 3HavyeHne Ko3durLUmneHTa B BeEpLUIMHE Anarpammsl (npu - );
- HaYaNbHbIN KO3 PULNEHT N3MEHEHMNA CeKyLLLero Moayns (B Havase AnarpaMMbl UAN B HavYasle ee KPMBOJIMHENHOr 0 0Tpe3Ka);
, - KO3(hDULIMEHTbI, XapaKkTepusyloLme NoJHOTY AnarpaMMbl MaTepuana, ;
- YPOBEHb NPUPaLLEHNA HaNPSXXEeHUN, KOTOPLIA onpefenseTcs Kak OTHOLWeHne
. (.3)
- HaNps>XeHWs, oTBeYaloLLMe npeneny ynpyrocTu Matepuvana;
- KO3(hPMLUNEHT N3MEHEHUSA KacaTeNbHOro MOAY NS, CBA3aHHbIN C KO3MHOULMNEHTOM N3IMEHEHNSA CEKYLLEro MOAY/A COOTHOLLEHNEM
.(r.4)
B dopmynax (I'.2) u (I'.4) 3HaK NAOC NPUHUMAOT A4S AnarpamMMbl AedopMMPOBaHNA apMaTypbl U 419 BOCXOAsLeNn BETBU AnarpamMmbl
nedopmMmpoBaHMa 6eToHa, a 3HaK MUHYC - 419 HUCXOASALLEe BETBW AnarpaMmmbl gedopmupoBaHma 6eToHa. Hucxoasuwyto BeTeb
AnarpaMMbl paspeLllaeTcs UCNoJb30BaTb A0 YPOBHS HanpsXXeHWn (C y4eTOM AOMONHNTENbHbIX YKa3aHuii M.2).

.2 Mpv 0AHOOCHOM 1 OOHOPOAHOM CXXaTun 6eToHa ncxogHas AunarpamMmma gedopmmpoBaHns 6eToHa (pucyHok IM.1) onncbiBaeTcs
3asucumocTtaMu (IM.1) - (.4), B KOTOpbIX cnefyeT NpuHUMaTb:

nnsa obenx BeTeen AnarpamMmsbl

. (I.5)
ONA BOCXOASLLEN BETBU
, (I.6)
0N HACXOAALLEN BETBU
,(.7)
a) o,
8bt = Rb,ser o’;
bt
B(tge = Ebe) \
6 -~ —~
4 € €y €y &
0*(ig6, = E,vt)
o
—-Ag, b
\/
Ub = —Rb,ser

Pucynor Il — KpuBojuneitnbie quarpaMmsl JeopMUpOBaHus 6eTOHA

Abuucca BepLWWHbI AnarpaMMbl 0OCEBOIro CxaTusa 6eToHa onpepenseTca no popmyne
. (r.8)

rae B - knacc 6eToHa no MPOYHOCTN Ha CXKaTwue,



- 6e3pa3MepHbIN KO3 MOULMEHT, 3aBUCALLMIA OT BuAa 6eToHa U NpMHMMaeMbIi paBHbIM:
ONS TSHKEN0oro n MenkosepHUCToro 6eToHa ;

ons nerkoro 6eToHa cpenHen nnoTHocTn D, () - ;

ans a4yenctoro 6eToHa .

Mpn 04HOOCHOM N OQHOPOAHOM pacTsaxeHMn 6eToHa ncxoaHas Anarpamma gedopmupoBaHma 6eToHa ONMCbIBaeTCS 3aBUCUMOCTAMMN
(F.1) - (r.3), B KOTOPbIX CneayeT NpuHNUMaTb:

; (I.9)
3[ecb - KO3PULUMEHT, I'IpI/IHI/IMaeMbII7I npun UeHTpaJibHOM pacTAXXeHUN paBHbLIM eOUHULE,

Ansa n3rnbaemMblix 31€MeHTOB

. (F.10)
3[eCb CM - HEKOTOpas 3Ta/loHHas BbICOTa CeYeHuns,
h - BbicOTa ceveHns B cMm,
MMa.
NapameTpsl , -, BblHUCASAIOT o gopmynam (I.6), (I'.7) c 3ameHon - Ha .

MpunoxxeHne O

(cnpaBo4Hoe)

PacyeT KOJIOHH KPYr/10ro 1 KoJibLLeBOro CeYeHuin

.1 PacyeT NpOYHOCTU KOJbLEBbIX CEYEHUIN KOJIOHH (PUCYHOK [1.1) Mpu COOTHOLIEHUM BHYTPEHHEro U Hapy>XHOro pasinycoB u
apMaType, paBHOMEpPHO pacrnpefeneHHOW No OKPYXKHOCTK (MPY MAUHUMYM CEMU MPOLOJbHBIX CTEPXKHAX), MPOU3BOAATCS B 3aBUCMMOCTH
OT OTHOCUTE/IbHOM MJIOLLaAN CKaTol 30HbI 6eToHa

;(0.1)
a) npu - U3 ycnosus

; (A.2)
6) Npwu - n3 ycnosus

; (A.3)
roe;
B) MpW - U3 YyCNIOBUS

. (0.4)
roe

. (A.5)

B dopmynax (O.1) - (AO.5):
- NoWwaab Ce4eHns BCer NPOAO0JSIbHON apMaTypbl;
- paganyc OKpPY>XHOCTW, MPOXOASLLEN Yepe3 LLeHTPbl TSXKECTU CTEP)KHEN NPOJO/LHON apMaTypbl;

N

Coreamas 3014 ‘ nEcir

Pucynox J1.1 — Cxema, npuHavaeMast Ipu pacyere KOMbUEBOro CeYeHus CHKATON0 31eMeHTa
MoMeHT M onpepnenseTcs C y4eToM BAUSAHWA nNpormba anemMeHTa.

.2 PacyeT NpoOYHOCTU KPYrbIX CEYEHUN KOJIOHH (PUCYHOK [1.2) ¢ apMaTypoi, paBHOMEPHO pacrnpeneseHHoN No OKPY>XXHOCTU (npu
4yucsie MMHUMYM CeMU NPOAOJIbHBLIX CTEPXKHEN), NPU Knacce apMaTypbl He Bbilwe A400 nposepseTcs 13 ycnosus

. (0.6)
roewv. -cm. O.1;

- OTHOCUTENbHas nJioLwab CKaTol 30Hbl beToHa, onpepensemMasa cneanyoumm o6pa30M:



npn BbINOJIHEHUN yCNOoBUA

 (A.7)
U3 peLleHusi ypaBHeHUs

; (0.8)
npw HeBbINOJHEHUN ycnioBus ([.7) - U3 pelleHns ypaBHeHUs

; (4.9)

- KO3(hPULIMEHT, y4nTbIBalOLWMiA paboTy pacTAHYTON apMaTypbl 1 MPUHUMAEMbIA PaBHbLIM: NMPU BbINOAHEHUN ycnoBus (O.7) -, Ho He
6onee 1,0; Nnpu HeBbINOAHEHUN ycnosus (O.7) ;

- Naouwajb cevyeHns BCe NpoAoLHOM apMaTypbl;
- paZinyc OKPY>XHOCTH, NPOXOASLLEN Yepe3 LLeHTPbl TSXKECTU CTep>XXHel NpoAosibHOM apMaTypsbl.

MomMeHT M onpenenseTcsa C y4eTOM BANSAHUA nporm6a 3J1eMeHTa.

N
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Pucynox J1.2 - Cxema, NpuHuMaeMasi ipyH pacueTe Kpyrjoro cedeHus BHEUEHTPEHHO CKATOro
JNIEMeHTa

MpunoxxeHune E

(cnpaBo4Hoe)

PacyeT 6@TOHHbIX LUMOHOK

E.1 Pa3mepbl 6@ TOHHbIX LUMOHOK, NepefatoLinx CABUraloLne yCuans Mexay c6opHbIM 3/1eMEHTOM 1 LOMNONHUTENBHO YJI0XKEHHbIM
6eTOHOM 1IN PaCcTBOPOM, PEKOMEHYeTCs onpeaens b No popMynam:

i (E.1)
; (E.2)
roe Q - cABuUrawwana cuna, nepenaollancsa Hepes WNOHKK;
yO, FJ‘ny)I/IHa, BbICOTa N OJIMHa LLUMNOHKW;

- HACJ10 WUMOHOK, BBOAMMOE B pacHeT U NpUHNMaeMoe He bonee Tpex.

I — cOOpHEI BAEMEHT; 2 — MOHONUTHEIH 6eTOH

Pucynok E.1 — Cxema gnis pacyera WHOHOK, NePefaloIuX CABUFAIOWME YCHIIUSA OT
c6OpHOro 3jJeMeHTa MOHOIUTHOMY BETOHY

Mpu Hann4nm cxmmatoLen cuibl N BbICOTY LUNOHOK AOMNyCKaeTcsa onpenensaTb no gopmyne
, (E.3)
M NPUHMMaTb YMEHbLLEHHOW NO CPaBHEHWMIO C BbICOTON, onpeaensemoin no ¢opmyne (E.2), He bonee 4yem B ABa pasa.

Mpu coeanHeHnn LWINOHKaMN 31€MEeHTOB HacTWla A/IMHa WMNOHKWN, BBOAMMAA B pacHeT, A0JI)KHa COCTaB/IATb He 6onee NonoBUHLI
nposieTta anemMeHTa, Npu 3TOM BeJIN4NHa Q npnHNMaeTCca paBHOI7I CyMMe casurarowmnmx yCI/IJ'II/II?I no BCen AJINHEe 3/1IeMeHTa.

Mo ycnosuam (E.1) - (E.3) cneflyeT npoBepsiTb LUMNOHKW C60PHOMO 3/1eMeHTa U LUMOHKK U3 AOMNOJIHUTESNLHO YI0XKEeHHOro 6eToHa,
NPrYHUMas pacyeTHbIe CONPOTUBNEHUs BETOHa LUMOHOK U . KakK AN 6eTOHHbLIX KOHCTPYKUMiA. [py pacyeTe Ha BblaepruBaHme
pacTaHYTON BETBM ABYXBETBEBOMN KOJIOHHbI N3 CTaKaHa pyHAaMeHTa [OoMNyCcKaeTcs y4nTbiBaTb paboTy NATU WNOHOK (pUcyHok E.1).



MpunoxxeHne X

(cnpaBo4Hoe)

PacyeT KOPOTKUX KOHCO1Een

.1 PacyeT KOPOTKMX KOHCOJIei KONIOHH npu (pucyHok X.1) Ha feicTBue nonepeyvHoin cubl Ans obecneyeHns NpovHoOCTY Nno
HaKJIOHHOW CXXaToW NMoJsioce MexXZly rpy30M 1 ornopoi cnefyeT Npov3BoAUTb U3 YC/I0BUS

» K1)
B KOTOPOM MnpaBas YacTb NpuHUMaeTca He 6onee 3,5 n He MeHee 2,5
B ycnosun (2K.1):
- AJINHa nJowaiKy onupaHns Harpyskuy BAOJIb BblJleTa KOHCON;
- YroJl HakJIOHa pac4eTHOM CXXaToW MOJIOChl K FOPU3OHTANN - ;
- KO3(hpMUNEHT apMUPOBAHNA XOMYTaMu, PacrnosioXEHHbIMU MO BbICOTE KOHCOMU;
3[ecCb - pacCTOfAHNE MeXAYy XOMYyTaMu, U3MepPeHHOe Mo HOPMaan K HUM.
Mpu pacyeTe y4nTbIBAOT XOMYTbl FOPU30HTaJIbHbIE U HaKJIOHHbIE Mo Yr/ioM He 6onee 45° K ropusoHTanu.
Hanps>keHne cxaTma B MecTax nepeaayn Harpy3ky Ha KOHCOJIb He [OJIKHO MpeBblllaTh pacyeTHOe CoNpoTuBieHne 6eToHa CMATUIO .
[Na KOPOTKUX KOHCONEN, BXOAALLMNX B XKECTKUN y3ea paMHON KOHCTPYKLIMU C 3aMOHOJIMYNBAHNEM CTbIKa, 3Ha4YeHne B ycsosum (XK.1)
NPUHMMAIOT PaBHbLIM BbIIETY KOHCOJN -, €CJIN MPY 3TOM BbINOJHAIOTCS YCN0BMA M U - (rae M 1 Q - MOMEHT, pacTArMBaloLNIA BEPXHIOI0

rpaHb purens, n nornepeyvyHas cuaa B HOPMaJibHOM CEYEHUN PUreNs No Kpato KOHCOJIM COOTBETCTBEHHO). B 3ToM ciiyvae npaByto 4acTb
ycnosus (XK.1) npnHumatoT He 6onee .
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Pucynor 2K.1 - PacueTnas cxema Ans KOPOTKOI KONCOIH NPH AclicTBUN nonepeyHoN CHIbI

Mpw WapHUPHOM ONMPAHMUM Ha KOPOTKYIO KOHCOb Banku, nayuiein BAOAb Bbl€Ta KOHCONN, MPU OTCYTCTBUM CneumanbHbIX
BbICTYNAIOLMUX 3aKNaAHbIX AeTanein, (UKCUpYOLWMX Nniolanky onupaHns (pucyHok X.2), sHaveHuve B ycnosuu (OK.1) npuHumaeTcs
paBHbIM 2/3 ANNHBI PAKTUYECKON MIoLWaAKN ONMPaHUS.

[Monepe4yHoe apMnpoBaHne KOPOTKNX KOHCONen A0JIKHO yooBneTBopATb KOHCTPYKTUBHbLIM TpeﬁOBaHI/IﬂM.
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Pucynox JK.2 — PacuerHas CXeMa A% KOPOTKOI KOHCONM NPH MIAPHEPHOM onupanun cGopaol
6ajKM, UAYLIEH BXOJD BHITETE KOHCOIU

XK.2 Mpu WapHUPHOM onmpaHum 6asiky Ha KOHCOJb KOJIOHHBI MPOAOJIbHAsA apMaTypa KOHCOJIM NpoBepsieTcs U3 yCIoBus

. (K.2)



roe, - CM. pucyHok X.1.
Mpwv 3TOM NpofosibHas apMaTypa KOHCOAM AoMKHa b6bITh AoBeAeHa A0 CBOOOAHOr0 KOHLL@ KOHCOIN U UMETb Hag/exalllylo aHKepPOBKY.

[Mpun XXecTKoM coegnHEeHNN pUrens U KoJIOHHbI C 3aMOHOJINYMBaHNEM CTblKa U NpUBapuBaHUeEM HVXKHEN apMaTypbl purensa K apmMmaTtype
KOHCOJIM Yepes3 3akKNnagHble AeTasim NnpoaoJibHada apMaTypa KOHCOJIM NpoBePAETCA U3 ycaosua

. (K.3)

roe, .- COOTBETCTBEHHO BbINET U pa6oqaﬂ BblCOTa KOpOTKOI7I KOHCON;

- FOPU30OHTa/IbHOE ycunune, ﬂ,eVICTByIOLLI,ee Ha BEPX KOHCOJIM OT purensd, pasHoe:
(>K.4)

1 NpuHMMaemoe He 6onee (roe v - COOTBETCTBEHHO BbICOTa M AJIMHA YTr/10BOrO LWBa NPMBapuUBaHWA 3aklafHblX AeTanen purens un
KOHCOJM; - - pacHeTHOe COMNpPOTMBJIEHNE YII0BLIX LLBOB CPe3y Mo MeTasly WBea, onpegensemoe cornacHo Crl 16.13330, npu 3nekTpodax
942 MMNa; 0,3 - KoahdULMEHT TPEeHUs CTaam No CTanu), a Takke He bonee  (roe . - pacH4eTHOE CONPOTUBJIEHNE U MJIOWAaAb CeHEeHUA
COOTBETCTBEHHO BEPXHEW apMaTypbl purens).

B dopmynax (XK.3) n (XK.4):

M, Q - nsrnbatoLwnin MOMEHT 1 nornepeYHas cuia COOTBETCTBEHHO B HOPMaJIbHOM CEYEHUMN PUrens No Kpat KOHCOMN; eCan MOMeHT M
pacTArnMBaeT HWKHIOK FpaHb purens, 3HadeHue M y4utboisaeTcs B hopmyne (XK.4) co 3HakoM "MuHyc";

- (hakTMYeckKas AavHa nJoLlaiKn onnmpaHna Harpysku BAO0JIb BblJIeTa KOHCON;
- paboyasd BbicOTa purens.
MpunoxxeHne N

(cnpaBo4Hoe)

Pac4yeT cOOPHO-MOHOJINTHBIX KOHCTPYKLIWIA

1.1 C60pHO-MOHONNTHBIE KOHCTPYKLUMU COCTOAT U3 CHOPHBIX >Kene306eTOHHbIX 3/1IeMEHTOB, MOHOJIMTHOr0 6eTOHa, Y/I0)KEHHOr 0 Ha
MecTe, 1 apMaTypbl.

B KayecTBe CHOPHbLIX 31eMEHTOB MPUMEHSIIOTCS Kak CneLnaibHO 3anpoeKTUPoBaHHbIe, TaK 1 TUMOBbIE XKene306eToHHbIe 06bIYHbIE NN
npeaHanpsiKeHHble 31eMeHTbl CHOPHbIX KOHCTPYKLUIA.

N.2 C60pHO-MOHONNTHbBIE Xene306eTOHHbIE KOHCTPYKLMM A0JKHbI Y10BNETBOPSAThL TpeboBaHNAM pacyeTa No HecyLlen cnocobHOCTM
(NpefenbHble COCTOAHMSA NEePBO FPYMMbl) U MO NPUFOAHOCTU K HOPMasbHO 3KCMayaTaummn (NpefesbHble COCTOSHUS BTOPON FPyMbl).

C60pHO-MOHONMUTHBLIE KOHCTPYKLIMK CllieayeT pacCiuTbIiBaTh MO NPOYHOCTH, 06pa30BaHMI0 U PaCKPLITUIO TPELLUH 1 No AedopMauunsm
ANS Cnefyowmnx AByX cTaamin paboTbl KOHCTPYKLMIA:

oo np|/|o6peTeH|/|ﬂ 6eToHOM, YNOXXEHHbIM Ha MeCTe NUCMO0JIb30BaHNA KOHCTPYKUUN (6eTOHOM OMOHONNYUBAHUSA), 3afaHHOW MPO4YHOCTMH -
Ha BO3/eNCTBME MacChl 3TOro 6eToHa un OPpYyrmnx Harpysok, ﬂ,el?ICTByIOLLI,VIX Ha AaHHOM 3Tane Bo3BeAeHUNA KOHCTPYKUNK;

nocne I'IpI/IOﬁpeTeHI/IFI 6eToHOM, YNOXEeHHbIM Ha MeCTe UCMO0J1Ib30BaHNA KOHCTPYKUNN (6eTOHOM OMOHONNYMBAHUSA), 3a4aHHOW Mpo4YHOCTHN
- Ha Harpysku, ,D,eI7ICTBy|OLLI,I/Ie Ha 3TOM 3Tane Bo3BeAeHUNA U Npn 3KCNlyaTaulnun KOHCTPYKLUWNN.

PacyeT CGODHO-MOHOJ'IVITHI;IX KOHCprKLI,VII7I nocne np|/|06peTeH|/|ﬂ 6eTOHOM OMOHOINYMBAHNS 3a4aHHOM MpPO4YHOCTN HeobxoaumMo
npon3BoAnNTb C YH4€TOM Ha4alJlbHbIX Hal'lpﬂ)KeHI/IVI n ﬂ,e(bopMaU,I/lVl, npoAaBMBLUNXCA B C60prIX 3N1eMeHTax oo FIpI/IOGpeTeHI/IH 6eToHOM
OMOHOINYNBaAHNSA 3aaHHON MPO4YHOCTMN.

n.3 HapexxHyto cBA3b 6eToHa OMOHOMMYMBAHUSA C 6ETOHOM C60prIX 321eMeHTOB peKoMeHAYyeTCA OCYyLWeCTBIATbL C MOMOLbLIO apMaTyphbl,
BbII'IyCKaeMOI7I n3 C60prIX 321eMeHTOB, NyTeM yCTpOIZCTBa 6ETOHHbIX LUMOHOK 1an mepoxosaToﬂ MnoBEPXHOCTU, NPOAOJIbHbLIX BbICTYMNOB,
MM C NOMOLLbIO APYIrnX HageXHbIX, MPOBEPEHHbIX cnoco6os.

PacyeT NPOYHOCTU KOHTAKTHbIX LUBOB OT AEWCTBUSA CABUraOLUX, PaCcTArMBaOLWMX U COKUMAOLWMX CUN MeXay COOPHbIM 31eMEeHTOM 1
MOHOJINTHLIM 6€TOHOM Npon3BoAUTCS cornacHo U.4. - 1.8.

MN.4 PacyeT KOHTaKTHbIX LUBOB Ha pacTsXXeHNe peKoMeHAyeTCs NPon3BoAUTb U3 YC/I0BUSA
, (N.1)
roe - KoaOULUMEHT, NpUHUMaeMbIn A1 obpaboTaHHbIX WBOB paBHbIM 0,25, a Ana HeobpaboTaHHbIX LLUBOB PaBHbIM HYJIO.
PacyeT apMMpOBaHHbIX KOHTAKTHbLIX LLUBOB Ha pPacTsa)KeHNe peKoMeHAyeTcs Npou3BoAnTb U3 YyCI0BUSA
. (n.2)
MN.5 PacyeT KOHTaKTHbIX LWBOB Ha CABUI peKOMeHAYyeTCsa NPOM3BOANTb U3 YC/I0BUA
. (1.3)
roe - KoaOUUMEHT, NPpUHUMaeMbIn A1 HeobpaboTaHHbIX WBOB paBHbIM 0,5, @ AnA 06paboTaHHbIX LWBOB paBHbIM 1,0;
PacyeT apMMpoOBaHHbIX KOHTAKTHbIX LLUBOB Ha CABUI PEKOMEHAYeTCs MPON3BOANTL N3 YC0BUSA:
. (1N.4)
Ho He Bonee,
rae - KoaMUUUEHT NMPUHUMaEMbIN TakNM Xe, Kak 1 B ycnosum (U1.3);

- KO3 PULMEHT, NPUHUMaEMbIN paBHbIM 1,0 (- );



- KO3(h(PULUMEHT, NPUHNMaeMblin paBHbIM 2,0.
1.6 PacyeT KOHTaKTHbIX LUBOB Ha COBMECTHOE AeNCTBME CABUraloWmX U pacTAaArnuBatoLwmx yCuamin NnpoussoanTcs n3 ycnosus
. (N.5)
rae ycunave npuHMMaeTcs paBHbIM nNpason YacTu B ycnosuax (U.1) n (L.2), a ycunue - - paBHbIM npason YacTu B ycnosuax (1.3) n (1.4).
WN.7 PacyeT KOHTaKTHbIX LUBOB Ha C>KaTue NPOoM3BOAMTCH N3 YC/I0BUA
. (h.6)
PacyeT apMMpOBaHHbIX KOHTAKTHbLIX LLUBOB Ha CXXaTue peKoMeHAyeTcs Npou3BoANTb U3 yC10BUS
. (n.7)

1.8 PacyeT KOHTaKTHbIX LUBOB Ha COBMECTHOe AeNCTBUE CABUTatoLLNX U CKUMaOLLMX yCI/IJ'II/II7I npomnssoaonTCAa U3 yCJ'IOBI/II7I:

npu

. (.8)
npu

; (.9)
npu

, (1.10)

rae ycunave npuHUMaeTcs paBHbIM npason YacTtu ycnosus (U1.6) u (1.7), ycunne - - pasHbIM nNpason YacTu B ycnosusax (U1.3) u (1.4),
KO3hMUNEHT NpuHNUMaeTcsa paBHbIM 1,0, a AN1a 0cobbix cyvaes, TPebyLWMX ONbITHOrO 060CHOBaHNS - MO AaHHBLIM MNPAMbIX
3KCNepuMeHTasbHbIX NCCIeA0BaHNN.

MpunoxxeHne K

(cnpaBo4Hoe)

Y4yeT KOCBEHHOr0 apMUpPoOBaHUA MpU pacyeTe BHELUEHTPEHHO
C>XKaTbIX 3JIEMEHTOB Ha OCHOBE HeJIMHeNnHoOW netdopMaLMOHHON
Mooenn

K.1 PacyeT BHELIEHTPEHHO CXKaTbIX CTEPXKHEBbIX 3JIEMEHTOB N3 TAXEN0ro UM MeJSIKO3epPHUCTOro 6eToHa C KOCBEHHbIM apMMpoOBaHMEM
Ha OCHOBE HeJIMHenHon AedopMaLMOHHON MOAENN cnefyeT NPOoU3BOANTL COrslacHo ykasaHuin 8.1.20 - 8.1.30 1 4ONOSIHUTENbHbIX
yKasaHum K.2 - K.4.

K.2 XXecTkocTHble xapakTepucTtukum (i, j - 1,2,3) B ypaBHeHuax (8.39) - (8.41) ons onpepeneHuns gedopmaunin 6eToHa 1 apMmaTypbl B
HOPMaJIbHOM CeYEeHNN 3JIEMEHTOB C KOCBEHHbIM apMUpPOBaHNEM CriefyeT onpenensaTb no popMysam:

; (K1)

; (K.2)

; (K.3)

; (K.4)

; (K.5)

. (K.6)
rge:

, o, - ANoWanb, KOOpAMHATLI LEeHTPa TAXKeCTU k-ro cxxaToro y4dacCTKa 6eTOHa C KOCBEHHbIM apMunpoBaHMEM U Hanpsa>XeHne Ha ypoBHe
€ro ueHTpa T4XXeCTH,

- KO3(hprumeHT ynpyroctn 6€ToHa C KOCBEHHbIM apMMpoBaHMeM k-ro y4acTka; ocTajsbHble 0603Ha4eHus - cm. 8.1.23.
HonyckaeTtca B popmynax (K.1) - (K.6) npuHumaTs .

K.3 3HayeHuns KoathpmLmeHTa caenyeT onpenensTb Mo guarpamMmMe AedopMnpoBaHms 6eToHa C KOCBEHHbIM apMUpPOBaHUEM MpK
0CeBOM CXKaTuw.

Mpu Ncnosb3oBaHNN ABYXJAUHENHbIX UIN TPEXJIMHENHBLIX AMarpaMM 3Ha4YeHus KoadduumneHTa cnegyeT onpenenaTb, UCNONb3Ys
3aBucMMocTm (6.5) - (6.9), B KOTOPbIX BMECTO XapaKTepucTuk 6eTtoHa ., 1 cneayeT MCMNOJIb30BaTb XapakTepucTukmn 6eToHa ¢
KOCBEHHbIM apMUPOBAHUEM , - 1

(K.7)
(K.8)
. (K.9)
rfe - pacyeTHoe COMpPOTUBJIEHNE apMaTypbl CETOK KOCBEHHOIO apMUPOBaHNS;
, (K.10)

3pecb , ., - Hucno CTep)KHeVI, nnowanb nornepeyHOro ce4eHna n oJIMHa CeTKM CoOoTBEeTCTBEHHO (no ocam KpaI7IHI/IX CTep)KHeVI) B O4HOM



HanpaBneHuu;
,, - TO Xe, B ApYroM HanpaBneHuu;
(K.11)
(K.12)
n. -8 MMa.

K.4 Mpu ncnonb30BaHMN KPUBOJIMHENHBIX AMarpaMm AedopMypoBaHus 3Ha4eHUs Ko3dduLuneHTa cnefyeT onpenensTb, UCMNoJib3ys
3aBucmmocTu (K.2) - (K.8), B KOTOPbIX BMECTO XapakTepuCcTuK BeToHa - 1 cieayeT UCMo/b30BaTh XapaKTepUCTUKU 6eTOHA C KOCBEHHbIM
apMUpoBaHMWEM . 1, a 3HaYeHMe napamMeTpa - A5 BOCXOAsLLen BeTBU AnarpaMMbl 0CEBOr0 CKaTus HeToHa ciefyeT NpYHMMaTh PaBHbIM
3Ha4YeHuto, BLIYUCIEHHOMY MO (hopMyie

. (K.13)

bubnunorpacdunsa
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neTtanen xxenes3obeTOHHbIX KOHCTPYKLNIA
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