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MpeancnoBue

CBepeHusa o cBofe npaBun

1 UCMNOJIHUTEJb - AkumnoHepHoe obuiecTtBo "Hay4yHo-nccnegoBaTenbckuii LeHTp "CTpontenbcreo”
(AO "HNL "Ctpoutenscteo”) - HUMXKB nm.A.A.l'BO30eBa

2 BHECEH TexHu4yeckum komuteToM no ctangaptmnsaumm TK 465 "Ctpoutenscteo”

3 MOAOroTOBJIEH K YTBEPXIOEHWKO [enapTameHTOM rpagoCTPOUTENBHON OEeATENbHOCTU U
apxuTektypbl  MuHMCTEpCTBa CTpOUTENBCTBA U XKUNULLHO-KOMMYHanbHOroO xo3sinctBa Poccunckon
®epepaumu (MuxHctpon Poccun)

4 YTBEPXOEH T[pukazom MuHucTepcTBa CTPOUTENbCTBA M XWUMMULLHO-KOMMYHarbHOrO X03ancTBa
Poccuiickon ®epepauum ot 24 pekabps 2018 r. N 850/np 1 BBeaeH B gencrtaune ¢ 25 noxHs 2019 r.

5 3APEMMCTPUPOBAH ®egepanbHbiM areHTCTBOM MO TEXHUYECKOMY pPEryrMpoBaHul0 1
meTponorun (PocctaHgapT)

6 BBEJEH BINEPBbIE

B crniydae nepecmompa (3amMeHbl) unu OMMEHbI Hacmosuw,ea2o ceoda rpasusli coomsemcmaeyrou,ee
yesedomrieHue bydem onybrniukogaHo 8 ycmaHoesieHHOM ropsidke. Coomeemcmayrowasi uHghopmayus,
ysedoMIieHUE U MeKCmbl pa3Mewaromess makxe 8 UuHghopmayuoHHOU cucmeme obuiezo rnosib308aHuUsl - Ha
oguyuanbHom catime paspabomyuka (MuHcmpout Poccuu) 6 cemu UHmepHem

BeeneHue
HacTtosawwuin csog npasun paspaboTtaH ¢ yyeTom TpeboBaHun dpegepanbHbiX 3aKOHOB OT 27 aekabps
2002 r. N 184-03 "O TtexHunyeckom perynupoBaHumn", ot 30 gekabpst 2009 r. N 384-03 "TexHuyeckui
pernamMeHT o 6e30nacHOCTY 34aHUN U COOPYXKEHUN" N coaepuT TpeboBaHMA K pacyeTy U NPOEKTUPOBaHUIO
OETOHHbIX KOHCTPYKUMIA C HemeTannuyeckoh pubpoi, apMMpoBaHHbIX MONIMMEPHON KOMMO3UTHON

apmaTypon.
Csoag npaBun paspabotaH aBTopckum komnektueom AO "HUL "CtpoutenbctBo" - HUMXKB
um.A.A.l'BO30eBa (pykoBoguTene paboTbl - O-p TexH. Hayk T.A.Myxamedues; pO-p TexH. Hayk

B.®.CmenaHosa, kaHA-Tbl TexH. Hayk [].B.Ky3eesaHos, A.B.byuKkuH).

1 ObnacTb NpMMeHeHuUs

Hactoswun cBog npaBun ycTaHaeBnuBaeT TpeboBaHWs K NPOEeKTUpoBaHUK HUBPOBETOHHbIX
KOHCTPYKUMIA C HemeTannuyeckorn ubpon u MNONMMMEPHON apMaTypon, U3rOTOBMSIEMbIX U3 TSHKENOro U
MEIKO3epHMUCTOro BEeTOHOB, AKCNITyaTUpyeMbIX B KIIMMAaTMYECKMX YCroBusix Poccum (npu cuctemaTnyeckom
BO3OencTBuu Temnepatyp He Bbiwe nnwc 50°C n He Huke muHyc 70°C) npu ctaTtuyeckom OencTBum
Harpy3kM, W pacnpoCTpaHsieTCa Ha NpoeKkTUpoBaHUe UOPOBETOHHBIX KOHCTPYKUWUA  pasfmMyHOro
HasHa4yeHWsi, apMUPOBAHHbLIX HEMEeTannMyYeckon uUOpPon M KOMMNO3UTHOW MONMMEPHON apmaTypor Ha
OCHOBE YINepoaHbIX, apaMUAHbIX, 6a3anbTOBbLIX UN CTEKISAHHBLIX BOJTOKOH.

2 HopmaTuBHbIe CCbIIKK

B HacTosLwem cBoAe npasun NCMosb30BaHbl HOPMATUBHbLIE CCbINKM Ha cneayowme JOKYMEHTbI:

ClN 63.13330.2012 "CHull 52-01-2003 BeToOHHble M Xene3obeTOHHble KOHCTPYKUMU. OCHOBHble
nonoxeHns" (¢ nameHexHmsamn N 1-3)

Cln 295.1325800.2017 "KoHcTpykumn 6eTOHHble, apMMpOBaHHbIE MOMMMEPHON KOMMO3WUTHOMN
apmatypoMu. [NpaBuna npoekTuposaHmsa"

CIm 297.1325800.2017 "KoHcTpykumn ubpobeToHHble C HemeTannuieckon ¢ubpon. [lMpasuna
npoekTnpoBaHns"

MpumeyaHwue - Mpu Nonb30BaHMM HacToOSALWMM CBOAOM MpasBun LenecoobpasHo NpoBepuTb AeNCTBue
CCbIfTOYHbIX OOKYMEHTOB B MHOPMAaLMOHHOW cucTemMe OBLLero nonb3oBaHWs - Ha oduumManbHOM cante
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dbenepanbHOro opraHa MCMNOMHUTENbHOW BnactTun B cdepe craHaaptu3auuu B cetu WHTepHeT unu no
eXerogHomy MHdOpMaUnoHHOMY YykasaTento "HaumoHanbHble cTaHaapTbl", KOTOpbIM onybrnvkoBaH Mo
COCTOSIHUIO Ha 1 AHBaps TeKkyllero roga, U no BbiMyckaM eXeMeCSa4YHOro MHOPMAaLMOHHOIO ykasaTtens
"HaumoHanbHble cTaHgapThl" 3a Tekywmin rod. Ecnn 3ameHeH CCbINOYHbIM JOKYMEHT, Ha KOTOpbIA gaHa
HeJaTUpOBaHHAs CCbIfika, TO PEKOMEHAYeTCsl UCMOMb30BaTb AEWCTBYIOLLYIO BEPCUI0 3TOr0 JOKYMeHTa C
Yy4eTOM BCEX BHECEHHbIX B JAHHYIO BEPCUIO M3MEHEHUN. ECrn 3aMeHeH CCbINIOYHbIN AOKYMEHT, Ha KOTOPbIN
JaHa JaTupoBaHHas CCblfKa, TO PEKOMeHOYyeTCs UCMOoMb3oBaTb BEPCUI0 3TOr0 AOKYMEHTa C ykasaHHbIM
BbILLIE rOAOM yTBEpXAeHus (NpuHATKSA). Ecnn nocne yTBepXXaeHWst HAacTOSLLEro CBoAa NpaBusl B CCbINOYHbIN
OOKYMEHT, Ha KOTOPbI AaHa AaTUpOBaHHAas CCbifika, BHECEHO U3MEHEHWe, 3aTparMBatoLllee nonoxeHune, Ha
KOTOpOe [aHa CCbiflka, TO 9TO NOSIOXXEeHUe pekoMeHayeTCs NPUMeEHsSITb 6e3 ydeTa AaHHOro nameHeHuns. Ecnu
CCbIMIOYHbIA JOKYMEHT OTMeHeH 6e3 3aMeHbl, TO MOMOXeHMe, B KOTOPOM [aHa CCbiflka Ha Hero,
pekoMeHayeTCs NPUMEHSATb B YacTu, He 3aTparnBatoLlen 3Ty ceoinky. CeegeHus o 4encTBmMM CBOLOB NpaBusi
uenecoobpasHo npoeeputb B PegepansHOM MHGOPMaLMOHHOM hoHAE CTaHAapTOB.

3 TepmuHbI U onpegeneHus

B HacTosiwem cBoge npaBun npuMeHeHbl TepMuHbl no CI1 63.13330, CI 295.1325800 u CI1
297.1325800, a Takke cnefyoLwime TepM1HblI C COOTBETCTBYIOLLMMM ONpeaeneHnsaIMu:

3.1 ¢pnbpob6eToHHbIe KOHCTpyKuuMn ¢ AKI: KoHcTpykumm us cpunbpobetoHa ¢ HeEMeTanIM4Yeckomn
rbpon N ¢ KOMNO3MTHOM NONMMEPHOW apMaTypor (B TOM Yucrne npeasapuTenibHO HaNpPs>KeHHON);

3.2 AKI1: apmaTypa KOMNO3nTHaa nonumMepHas.

4 O6wue TpeboBaHUA

41 ®ubpobetoH C HemeTannuyeckon ¢UOPOM M KOMMNO3UTHYHO MOMUMMEPHYKD —apmaTtypy
peKkoMeHayeTCs MPUMEHSTb AN apMUPOBAHUS KOHCTPYKLMIA, SKCNNyaTUPYEMbIX B YCIOBUAX BO3OENCTBUSA
arpeccVBHbIX Cped B ChyyasiX, KOorda K HUM MpegbsBnsAloTCs  MNOBblWeHHble TpeboBaHuns K
TPELLMHOCTOMKOCTU, YAAPHOW NPOYHOCTU, BA3KOCTN paspyLUeHUs, U3HOCOCTOMKOCTM UMM MOPO30CTOMKOCTN.

4.2 PacueTbl mbpobeToHHbIX KOHCTpYKUMI ¢ AKI cnegyeT npom3BoauTb C y4eToM pas3gernoB 4 u 5
CIN 63.13330.2012, pasgena 4 CI1295.1325800.2017 v pasgena 4 CI1297.1325800.2017.

5 MaTtepuanbl
5.1 Ona dunbpobeToHHbIX KOHCTpyKuuin ¢ AKIl, npoeKkTMpyeMbix B COOTBETCTBMM C TpeboBaHMAMMU
HacTosILLEero cBofa npaswur, crieqyeT NpUMeHsiTb nOPOBETOHbI KIaccoB NO MPOYHOCTU Ha OCEBOE CXaTue

Bf, NO NPOYHOCTN HaA OCeBOE pacTAXeHune Bﬁ, Nno OCTaTOYHOM NMPOYHOCTUN Ha pacTdaXeHne Bﬁ?,, MapoK

no moposocTonkocT F n no BogoHenpoHuuyaemoctu W, yctaHoBneHHole B CI1 297.1325800 u Bugbl
KOMNO3WTHOW NONMMEPHON apMaTypsbl, yctaHoBneHHble B CIMT 295.1325800.

5.2 HopmaTtuBHble W pacyeTHble 3HA4YeHUs! MPOYHOCTHbIX WM AedPOPMAaLUOHHBLIX XapakTepuCTUuK
KOMNO3WTHOW NONMMEPHON apMaTypbl cnegyeT npuHmumaTte no CI 295.1325800.

5.3 HopmaTtuBHble W pacyeTHble 3HA4YeHWUs! MPOYHOCTHbIX WM AedPOPMAaLMOHHBLIX XapaKTepuCTUK
dnbpobeToHa, a Npu pacyeTe KOHCTPYKUUA MO HENMUHerHon AedopmaumoHHOW Modenu - guarpammbl ero
AedopmnpoBaHus, cnegyet npuHumaTe no CI 297.1325800.

6 KoHCcTpyKuumu 6e3 npeaBapuUTeNbHOrO HanpshkeHUs apmaTypbl

6.1 PacyeT KOHCTPYKLMI NO NpeaefibHbIM COCTOSAHUAAM NepPBOW rpynnbl

Pacyem no npoYyHocmu 3nieMeHmMoe KOHCmpyKyul Ha delicmeue u3a2ubaroujux MOMeHmMos u
npoodosibHbLIX cusl

Obuwue nonoxeHus

6.1.1 PacyeT no npoyvyHOCTU 3nemeHToB pnMbpobeToHHbIX KOHCTpykumMn ¢ AKI npu genctsum
n3rnbarowmx MOMEHTOB W MPOJOINbHbIX Ccun  (BHELEHTPEHHOE OXaTue WnuM pacTsxkeHue) cnegyet
Npou3BOAUTL OS89 CeYEHWA, HOPManbHbIX K UX MPOSOSIBHOW OCK.

PacueT no NpoOYHOCTM HOPMAanbHbIX CEYEHWA OMEMEHTOB criegyeT MpoM3BOAUTb Ha OCHOBE
HenvHernHon aedopMaumMoHHON mogenu cornacHo 6.1.13.

PacdeT no nNpoYyHOCTM HOPManbHbIX CEYEeHU JMEMEHTOB MNPSMOYrOfbHOrO, TaBpPOBOIO WU
OBYTaBPOBOro ceyveHun 6e3 apmatypbl UM ¢ apMaTypow, PacrofioXXEHHOW Yy BEPXHEN U HWKHEN rpaHen
ceyeHwusi, AonycKaeTcsl NPOU3BOAUTL MO NpeferibHbIM YCUMUSM.

6.1.2 MNpun pacyeTe NO NPOYHOCTU HOPMArbHbIX CeYEHUI BHELLEHTPEHHO CXaTblX aNeMeHTOB creayet
YUUTLIBATb CIyYalHbIA SKCLLEHTPUCUTET MPUSOXKEHUS NPOOOSIBHON CUIbl U BAIUSIHUE NPOAOSIbHOMO n3rnba no
CIn 63.13330.

6.1.3 Ona pmbpobeTOHHbIX ANEMEHTOB, Yy KOTOPbLIX NpeaenibHoe yCunme no npPoOYHOCTU OKa3biBaeTCs
MeHbLLE MpeaenbHOro ycunus no obpas3oBaHWO TPEeLMH, NIowafb CeYeHUs MNPOAOSIbHOW pacTSHYTON
apmaTypbl JOMKHa ObITb yBENnMYeHa No cpaBHEHUIO ¢ Tpebyemon 13 pacyeta no NPOYHOCTU HE MEHEE YeM
Ha 50% wnn onpegdeneHa 13 pacyeTa MO NMPOYHOCTWU Ha AEWCTBME MpedenbHOro ycunusi no obpasoBaHuio
TPELUUH.
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Pacuem no npoYyHocmu HopMarsibHbIX cedeHul rno npedenbHbIM yCUnusm

6.1.4 PacyeT no nNPOYHOCTM HOPManbHbIX ceyvyeHurn GUOPOBETOHHBLIX 3NEMEHTOB C pabouyen
apmMaTypon no npefenbHbIM yCUnusam crnegyeT npousBoAuTb, onpefenss npefenbHble YCUnus, KoTopble
MOryT OblTb BOCMPUHATBEI (PMOPOBETOHOM M apmaTypoil B HOPMasrilbHOM CEYEHUWN, UCXOAsl M3 Crnenytomx
NOJSIOXKEHWIA:

- conpotuBrieHne ¢UOpPoGETOHA pacTHKEHUIO MPEACTaBMAeTCs OCTATOYHbIMK  HanpPsHKEHUSIMMU,

paBHbIMU Rﬂ,,«g nnm Rﬂ,;}, N paBHOMEPHO pacnpeaereHHbIMU Mo PacTAHYToN 30He PUBPOGETOHA;

- conpoTuBneHne UBPOGETOHA CXKATWIO MPEACTABMSIETCS HanpsikeHusimu, pasHeimu  Rpg u

paBHOMEPHO pacnpeeneHHbIMY No CxXaTon 3o0He hrmbpobeToHa;

- pechopmauun (HanpskeHus) B apmaType onpegensitoT B 3aBUCUMOCTU OT BbICOTbl CXaTOW 30HbI
punbpobeToHa;

- COMpPOTMBIIEHNE KOMMO3UTHOW MONIMMEPHON apMaTypbl CXaTWI0 MPUHUMAETCS PaBHbIM HYIIHO;

- pacTarMBalolme HanpsbkeHWst B KOMMO3MTHOM MOSIMMEPHON apmaTtype MpuHMMaloTcs He Gornee ee
pacyeTHOro COMPOTUBIIEHNST PACTSDKEHMIO.

6.1.5 PacyeT no nNpoYHOCTM HOPManbHbIX cevyeHun GUBPOBETOHHBIX 3NeMeHTOB criegyet
Npov3BOaUTL B 3aBMCMMOCTU OT COOTHOLLUEHUS MEXAY 3HAYEHMEM OTHOCUTENbHOW BbICOTbl CXaTOW 30HbI

X

oo
= fiy » ONPEAeNseMbIM 3 COOTBETCTBYHOLUMX YCINOBWUIA paBHOBECKS, W 3HaYeHWEM

pubpobeToHa

FpaHMHHOVI OTHOCWUTESTbHON BbICOTbI CXXAaTOW 30HbI éR , MNP KOTOPOM npeaenbHoe COCTOAHME 3neMeHTa
Hactynaet ogHOBpeMEHHO C OOCTUXEeHUEM B paCTﬂHyTOVI apmaTtype HanpsaxeHud, paBHOrNro pac4eTHoOMy
ConpoTuBIIEHUIO R’f

3Havenne &y cnegyeT onpeaensaTs no dopmyne

. _Xp O
) ™
h Er
0 - - , 6.1)
€ /b2

roe (D - XapakTtepucTuka cXkaTon 30Hbl pubpobeToHa, npuvHuMaemasi ona gpubpobeToHa mM3 TSHXKenoro
b6eToHa knaccoB go B60 BkntoumTenbHo paBHow 0,8, a ans ¢umnbpobeToHa n3 Tspkenoro 6GeToHa KraccoB
B70-B100 n u3 menko3sepH1cToro 6etoHa - pasHou 0,7;

€7 - pacyeTHoe 3HayeHue npenenbHbIX OTHOCUTESbHBIX AedOopMaLii KOMMNO3UTHOW MONMMEPHON
apmatypbl, npuHuMaemoe no CI1295.1325800;
€ fp2 - OTHOCUTESbHbIE AehopMaumn cxaToro pubpobeToHa Npu HanpsHKEHNAX R}q} , NPUHMMaemble

no CI 63.13330 kak ans obbl4HOro Tskenoro 6eToHa.

Pacuyem usaubaembix aremMmeHmMos

6.1.6 PacyeT No NpPOYHOCTU cedeHUn u3rmbaembix HUOPOOETOHHLIX 3NEMEHTOB C pabouen
apmaTtypon criegyeT Npou3BoauTb U3 YCNoBus

M<M,,, (6.2)
rae  )\f - n3rnbaroLmnii MOMEHT OT BHELLHe Harpysku;
M.}, - npepenbHbI N3rnGatoLLMii MOMEHT, KOTOPbI MOXET BbiTb BOCMIPUHST CEYEHNEM 3IIEMEHTa.

6.1.7 3HaveHne M, Ana nsrmbaembix PUOBPOBETOHHLIX 3MEMEHTOB MPSAMOYrOfIbHOTO CEYeHUs ¢

P = WY =
paboyei apmaTypoii (CM. pucyHok 1) npm = ho <SR onpeaensioT no opmyne
- . h—x
M, =Rp-b-x-(hy—0,5x)=Rp3-b-(h-x)- — —a. ’ 6.3)
e X - BbiCOTa CXaTol 30Hbl hnbpobeToHa, onpeaensemas no opmyne
Ry A+ Ry bk

R 7 - pacueTHoOe 3HaueHNe COMPOTUBIEHNSI KOMMO3UTHOM NOMMMEPHON apMATypPbl PACTSIKEHNIO;
R 13- pacyeTHOE 3HaUEHNe OCTATOYHON NPOYHOCTM PUGPOBETOHA HA OCEBOE PACTSKEHME;

R g, - pacueTHOe 3HaueHMe Npo4HOCTH hUBpoBETOHa Ha OCEBOE CXATHE.
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* dopmyna M SKCMMMKaUMA K Hel COOTBETCTBYHOT opuruHany. - MpumedyaHue uaroToBuTens 6asbl
OaHHbIX.

A
R
Rmbx z
24 I ———
M = ] = =
*‘\“} L] Rm-:a bih—x)
N Ry
- - -
R o
hi3 ﬁé

PucyHok 1 - Cxema ycunuii 1 antopa HanpsKeHMn B Ce4eHUn, HOPManbHOM K NPOAOMbHOW OCK n3rnbaemoro
PubpobeTOHHOIO anemeHTa npsamoyronbHoro ceveHus ¢ AKI1, npu ero pacdyeTe No NPOYHOCTU

6.1.8 3Hauenne M, ans narnbaembix PUOGPOBETOHHBLIX 3NIEMEHTOB TABPOBOMO MMW ABYTaBPOBOTO

x
o . =<
CeyeHus, C MOMKOW B CXaToW 30HE (CM. PUCYHOK 2), mpu 5 ho SR onpefensalT B 3aBMCUMOCTWU OT

MOJSIOXKEHWUS TPaHULIbI CXKaTOW 30HbI:
€cInv rpaHuua npoxoauT B Mosike (CM. pPUCYHOK 2, a), T.e. cobntogaeTcs ycnosue

R}r E Af + beﬁ . (b)r X fl?)(' + bw ' hw) < Rﬂ} EJ} J h}' , (65)
3HauyeHve M, onpepensioT no hopmyne
‘Mu!f = be . b:lr v X (h{) = O,SI) == Rﬂ’f} ¥ [b’( % h} o (O,Sh‘f - ﬂ) +
by, - by (0.5hy, + hy —a)+ b - (Hy —x)-(hy = 0,5 (hy + X)), (6.6)
MpW 9TOM BbICOTY CXKaTOMW 30HbI OnpeaenstoT no dhopmMyne
Ry-Ap+Rpys- (B -Hy+by-hy+bp-hy)
€Crnu rpaHuua npoxoaut B pebpe (cMm. pucyHok 2, 6), T.e. ycnosue (6.5) He cobniogaeTcs, 3Ha4YeHue
M ;; onpenensiot no chopmyne

M,y =Ry [B - Wy (hy = 0,5 W) + by, - (x = ) - (g — 05 x = 0,5 Ky )] -
~ Ry [by -hy-(0.5h —a) + by, - (h—hy —x)-(hy = 0,5-(h+x—h))], (6.8)

npy 3TOM BbICOTY CXXaTow 30HbI pnbpobeToHa x onpenenstoT no dopmyne
_ R‘f- . Af + R_ﬂ,ﬁ (b, h}- +b,+h,+ bf -hf )— Rﬂ, -h}- -(’h}‘ =b,)

X

X

6.1.9 3HayeHune b} BBOAMMOE B pacyeT, npuHumatoT no 8.1.11 CI163.13330.2012.



b;

a
Rip Rybix ffﬂ%
S I = e b B v Al
— KR A AX XX
= ba
< [ RawAu - o < =
: Rfﬂf =
- -
Ria ® %/ ,
f
d
by
A
Riv 7\
] — RmAy m W / /‘A
) %
i <:._, g I =

1 P

E RAy

] .

Ripes N %f/

. by

PucyHok 2 - MonoxeHne rpaHnubl CKaTol 30HbI B ceHeHnn usrnbaemoro ombpobeToHHoro anemenTa ¢ AKI
6.1.10 Tlpu pacyeTe no nNpovyHOCTU WM3rMbaemMbix HUOPOOETOHHBIX 3MNEMEHTOB pPeEKOMEHOyeTcs

cobniopath ycrnosue x <&p -y .
B cnyyae, korga nnowanb pacTsHyTol apmaTypbl npuHsiTa Gonbluel, Yem aTo TpebByetcs Ans
cobniofeHust ycnoeus X < Ep - iy, npeaenbHblii narnbatowmii MomeHT M, ANst n3arnbaembix KOHCTPYKLWiA

NPSIMOYrONbHOIO CeveHuss cnegyeT onpefensts no dopmyne (6.3), NOACTaBNSAS B HEe 3HAYEHUE BbICOThI
CXKaTOW 30HbI, BblMMCNEHHOE No hopMyre

= \/0.25((1;“&“_,-!?(, = umh)z + O Uy -hﬁ @ = 0.5(agiop p iy —ogrh), (6.10)
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roe

A, E; R
WL S TS . (N P )
me—a— 5 b2 :
J' }r b . h() s J" Eﬂ)z ; il Sjbz :
Rﬂ.‘} RﬂnE
Up1 = ; . Qpa = ' .
(be + R.fbfzjlu)) ’ (Rﬁ, o Rﬂ,rz f{(i}) ’

€ fp2 - TO e, 4TO U B dhopmyrie (6.1);

(D- NpMHMMatoT no 6.1.5.

PacueT no NpoyHOCTM n3rmbaembix KOHCTPYKLMI TaBpPOBOrO MMM APYTAaBPOBOrO CEYEHWI C MOJSIKOW B
CKaTol 30HE U BLICOTE CXKaToM 30Hbl X >&p - My cnepyeT mpousBoauTb Mo AedpOpMaLMOHHON MOAENN
cornacHo 6.1.15-6.1.21.

Pacyem eHeyeHMpPEeHHO cXambiX 3/7IeMeHMo8

6.1.11 PacyeT no NpPOYHOCTU BHELEHTPEHHO CXaTblX (PUOPOOETOHHLIX 3NEMEHTOB 6e3 pabouen
apmaTtypbl Mpy  PacrnofioXeEHUM MPOOOSIBHON CXUMatOWen cunbl B MNpedenax MNonepevyHoro ceyeHus
anemeHTa npoussogatr no 7.1.3 CI 63.13330.2012, npu 3TOM B pacyeTHble 3aBMCUMOCTM BMECTO
xapaktepuctuku Rj, cnegyeT noacTtaBnsitb Rﬂ}.

PacuyeT no npoYyHOCTN BHELEHTPEHHO CxaTbiXx pnbpobeToHHbIX anemeHToB 6e3 paboyven apmaTtypbl
NPy pacnonoXeHUn MPOAOSIbHON CXMMAaILWENn CuMbl 3a npedenamu MonepeyHoro CeyYeHust aneMmeHTa, a
TakKe BHELEHTPEHHO CxaTblx (pmbpobeToHHbIX anemeHToB 6e3 paboyen apmaTtypbl Npy pacnonoXxeHuu
NPOAONBHON CXUMAIOLWEN cunbl B Npegenax MornepevyHoro CeYeHust aneMeHTa, B KOTOPbIX MO YCNOBUSAM
3KCMryaTaumm He gonyckaeTcs obpasoBaHune TPeLUVH, MPOU3BOAAT C y4ETOM CONPOTMBMEHNS hmbpobeToHa
pacTaHyToh 30Hbl no 7.1.7-7.1.11 CI1 63.13330.2012, npu 3TOM B pacyeTHble 3aBUCMMOCTU BMECTO

xapaktepuctvk Ry u R, cnegmyet nogcrasnsath R.ﬂ} " Rﬂ,; .

6.1.12 PacuyeT BHELEHTPEHHO cXaTblXx (PUOPOBETOHHBLIX 3NEMEHTOB MNPSAMOYIrOfIbHOrO CEYEHUst C
paboyelt apmaTypon (CM. pUCYHOK 3) MPOU3BOAAT M3 YCIOBKS

h—x
N-{ISR.,Q}-b'.\'-(hﬂ_O,SX)‘RI;?”S-b'(}?—‘.\')[ 5 —d ’ (611)

roe N - npoJoribHasi cuna OT BHELLHEeN Harpysku;

€ - pacCTOsiHME OT TOYKU MPUSIOXKEHUS NPOJONBbHOM Cunbl N OO0 UEHTpa TSHKECTU CeveHus
pacTAHYTOW apMaTypbl paccyuThbIBaOT No popmyre

7 (6.12)

e:(?n'n‘i‘

rae €- HavanbHbIA 3KCLEeHTpueuTeT, npuHnmaemsini no 8.1.7 CIM63.13330.2012;

T - kKoacbbuumeHT, onpeaensemoli no dopmyne (7.6) CI63.13330.2012.
BbICOTy CaTol 30HbI X ONpeaensoT:

— x <E
npu é_%‘ >R - no popmyne

X =

(Rpp +Rpp3)-b (6.13)
npu E-:,,_O>E”"-no cdopmyne
: 1+&p
N+Rp Ap-—%+Rpg,3-b-h
R A e
= Ry Ay
(Rgp+Rpyz) b+ —t— (6.14)
' ' ho(1-Eg)



————.
Ag
R, AN
Ry bx = :
TEe #7727
d
o N
< < — R, b(h — x) < =
i3
|
: RFA‘
- -
Rine ® %;ﬂf
I b

PucyHok 3 - Cxema ycunuii 1 aniopa HanpsKeHWn B CE4EHUU, HOPManbHOM K NPOAOSbHOM OCK
BHELIEHTPEHHO cxaToro gubpobeToHHoro anemeHTta ¢ AKI1, npu pacyete ero no NpPoOYHOCTH

Pacuem no npoYyHoCMu HOpMarsibHbIX CeHEeHUU Ha OCHOB8e HesuHelHoU deghopmayuoHHOU Modenu

6.1.13 Pac4yeT no NpoOYHOCTM HOpMASbHbIX CEYEHWUN Kene3obeTOHHbIX 3MEMEHTOB MNpwu OENCTBUU
n3rnbarLnmx MOMEHTOB W MPOJOSNbHbIX Cun  (BHELUEHTPEHHOE CXaTWe WM pacTskeHue) cnegyet
npovM3BoauTb Ha OCHOBE HenuHenHow paedopmaumoHHorm Mogenwn cornacHo 8.1.20-8.1.30 CIl
63.13330.2012 n cnegyowmx NOSIOXKEHUN;

- B pacyeTax cnefyet yuntbiBaTb paboTy 6eToHa pacTsHYTOM 30Hbl CEYEHUS ANEMEHTA;

- CBSI3b MeXAy OCEBbIMW HamMpsKEeHUSMW U OTHOCUTENbHbIMU  AedopMaunsaMn  pacTsaHYyTOW
KOMMO3UTHOW NONMMepHON apMaTypbl NPUHNMAIOT FIMHENHOW,;

- CONPOTMBIIEHNE KOMMO3MUTHOW MNOMMMEPHOM apMaTypbl CXKaTUIO HE YYNTLIBAETCS;

- OuMarpamMmMbl OCEBOMO CXaTusi U OCEBOro pacTskeHus ¢ombpobeToHa cneayeT NpMHMMaTh COrnacHo
CIM 297.1325800;

- NPU BHELEHTPEHHOM CXaTUM WU PaCTSKEHUW IMNEMEHTOB W pacnpeferneHunm B nonepevyHoM
ceyeHUn oanemeHTa pedopmMauMi TOMbKO OAHOrO 3Haka nMpedenbHble 3HAYEeHUS OTHOCUTESbHbIX

nedopmaumnii  ombpobeToHa npu  pacTsxkeHun €y CriegyeT onpeaensaTb B 3aBUCMMOCTM  OT

COOTHOLLEHNA [Aedopmaunin  pubpobeToHa Ha MPOTUBOMOMOXHBLIX PaHAX CEeYEeHUs anemMeHTa & U

&5 (22| [e1)) o chopmyne

. % £
€ fbr,ult = € o3 — (S_ﬂ:rd - 8_;']:!2.) * é ) (6.15)

Pacyem no npoyHocmu aniemeHmoe npu delicmeuu rnornepeyYHbIX cusl

6.1.14 Pac4yeT No NpPOYHOCTM 3MEMEHTOB Mpu OEWUCTBUM NonepeydHbIX Cuil cregyeT NponsBoauTb no
HaKNOHHOMY CeYEeHUID Ha [JeucTBue MnOoMnepevyHoM Curbl, MO HAKNOHHOMY CEYEeHU Ha [encTBue
narmbaroLLero MOMeHTa M No GETOHHOM Nonoce MeXay HaKMOHHBIMU CEYEHUSIMU Ha OEWCTBUE NOMNEpPEYHOW
cunbl.

Pacyem anemeHmMo8 ro nonoce Mexoy HaKMmoOHHbIMU Ce4YeHUSIMU

6.1.15 PacyeT wn3rmbaembix 3NEMEHTOB MO OETOHHOW MOMOCE MEXAY HAKMOHHLIMU CEeYEHMSIMU
cnegyet npoussoantb no 8.1.32 CI 63.13330.2012, npu 3TOM B pacyeTHyK 3aBUCMMOCTb BMECTO

XapaKTepUucTukmn Rb cnenyert noacTtaBnATb Rﬂ} .

Pacyem anemeHmMo8 rno HakimoHHOMY CeYeHUto Ha delicmeue MonepeyHbIX cursl
6.1.16 PacueT n3rnbaembix 3NEMEHTOB MO HAKIOHHOMY CEYEHUI0 crieqyeT npoussoautb no 8.1.33,

8.1.34 CI 63.13330.2012, npu 3TOM B pacyeTHbIe 3aBUCUMOCTM BMECTO Xapaktepuctuk Ryu Ry, cnepyet

noactaenste Rgun Ry, .

Pacuem anemeHmMo8 1o HakMMOHHOMY cedyeHUto Ha delicmeue MOMEHMOo8
6.1.17 Pac4yeT 9nemMeHTOB MO HAaKIMOHHbIM CEYEeHWsSM Ha OEeWCTBME MOMEHTOB (CM. PUCYHOK 4)
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npon3BoadT U3 ycrnosua
M S M', + M.ﬁd’ 4+ JM):M s (616)
roe )A{ - MOMEHT B HaKNOHHOM cCe4YeHun c ﬂ,J'II/IHOI;I npoeKkunn C Ha npoAoSyibHYKD OCb J3J1EeMEeHTa,

onpep,enﬂeMbM OT BCeX BHEeWHUX cCun, pacnosyioXXeHHbIX no OAHY CTOPOHY OT paccmMmaTpuBaemMmoro
HaKINOHHOIo ce4dyeHunA, OTHOCUTEJIbHO KOHLa HaKJTOHHOro cevYeHus (TO‘-IKa O), NPOTUBOMOJIOXKHOIO KOHLUY, Y
KOTOPOro pacnonaraeTcd nposepdaemMasd npoaosyibHad KOMMo3nTHaaA noyrimMepHasa apmMmartypa, UCnbiTbiBaloLWad
pacTtaxxeHne OoT MOMEHTa B HAaKINIOHHOM CeYeHUn; npn 3TOM Yy4YUTbIBAOT Hanbonee onacHoe HarpyxxeHue B
npenenax HaknoHHOro Ce4YeHn4;

Mf - MOMEHT, BOCMPUHMMAEMbI MPOOOSIBHON apMaTypon, MepecekalLllen HakIOHHOE CeuveHue,
OTHOCUTESBHO NMPOTUBOMOSIOXHOMO KOHLIA HAKMOHHOIo ceveHust (Touka 0);

M_m.- MOMEHT, BOCMPUHMMAaEMbIA MOMEPEYHOW apmaTypoK, MepeceKalrollen HakNoHHOe CeyeHue,
OTHOCUTESBHO NPOTUBOMOSIOXHOIO KOHLIA HAKMOHHOIo ceveHust (Touka 0);

Mﬂ}, - MOMEHT, BOCMpUHUMaeMbln (pUOPOBETOHOM, OTHOCUTENBHO MPOTMBOMOJSIOXKHOIO KOHUA
HaKMOHHOro ceveHuns (Touka 0).

MomeHTbI Mf n M_m. onpegensitor no 8.1.35 CI1 63.13330.2012, npu 3TOM B pacyeTHble

3aBNCMMOCTU BMECTO XapaKTEepUCTUK CTarbHOW apmaTtypbl criedyeT MOACTaBMsATb XapakKTepPUCTUKM
KOMMO3UTHOW MOSNIMMEPHON apMaTypbl.

NL‘-

[ -

N¢
/

S /. <l <A < | e
/ ?QM /| |
N¢ | N, D{h!ﬁ
"'_‘# 0
Qtog
G c

PucyHok 4 - Cxema ycunuii npu pacdeTte pmbpobeToHHbIX aneMeHToB ¢ AKI no HaknoHHOMY ceyeHunio Ha
OEeNCTBNE MOMEHTOB

MomeHT Mﬂ}, onpefensioT no dopmyne

Mgy, =05-0p4-C, (6.17)
rae .3 0onpeaensior no doopmyre

1,5-Rp-b-h
Oz =— e . (6.18)

Pac4yeT npon3BoasT ANs HAaKNOHHbLIX CEYEHWIA, PACNOSIOXKEHHbIX MO ANIMHE 3eMeHTa Ha ero KOHLEBbIX
yyacTkax M B MecTax obpbiBa NpOAOMbHOM KOMMO3UTHOW NMOMMMEPHOW apmaTtypbl, Npyu Hanbonee onacHon
OIMHE NPOEKLUMN HaKMOHHOMo ceyveHus C, npuHMMaemon B npegenax ot 1,0 h{} no 2,0 h{} .

Pacyem ¢pubpobemoHHbIX 371IeMeHmoe Ha MECIMHOe cxamue
6.1.18 Pacuet ¢pmbpobeToHHbIX anemeHToB ¢ AKI Ha MecTHoe cxaTue (CMATUE) NPOM3BOAST MO
8.1.43-8.1.45 CIT 63.13330.2012, npn 3TOM B pacyeTHble 3aBMCUMOCTU BMECTO XapaKTEpPUCTUKK

R;, cnepyet noacraensTh R.ﬂ} .

Pacyem ¢pubpob6emoHHbIX 351leMeHmoe Ha npoodaeJsiueaHue

6.1.19 PacyeT Ha npogaBnuBaHne NIocknx mbpoOEeTOHHbLIX 3NEMEHTOB (MMWT) NPU OENCTBUN HA HMX
MECTHbIX, KOHLIEHTPMPOBAHHO NPUOXEHHbBIX COCPEAOTOYEHHbIX CUIbI U N3rMbatoLLero MOMeHTa Npon3BoOAAT
no 8.1.46-8.1.52 CI1 63.13330.2012, npn 3TOM B pacyeTHble 3aBUCMMOCTU BMECTO XapaKTepUCTUKM

Ry, cnepyet nopcrasnsite Ry, .

6.2 PacyeT KOHCTPYKUUM NO NpeAenbHbIM COCTOAHUAM BTOPOM rpynnbl
6.2.1 PacuyeTbl No npefenbHbIM COCTOSIHUAM BTOPOW Ipynnbl crieqyeT BbIMOMAHATE C  y4eTOM
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8.2.1-8.2.3 CI1 63.13330.2012 1 6.2.2-6.2.20.

Pacyem ¢pubpob6emoHHbIX 351eMEeHMo8 1o obpa3o8aHUlo U PaCKpbIMuio mMpewjuH

6.2.2 Pacyet hnbpobeTOHHbIX aNEeMEHTOB MO 06pa30BaHMIO TPELLMH creayeT BbINOMHATL no 8.2.4
CIM 63.13330.2012, npu 3TOM M3rMbaroLLmMn MOMEHT, BOCMPUHUMAEMbI HOPMaIibHbIM CEYEHMEM 3fIEMEHTA
npu obpasoBaHUM TpeLUWH, onpeaenstoT no 6.2.4-6.2.8.

6.2.3 PacueT no packpbITUO TPELLUH crieayeT BbINonHATL no 8.2.6, 8.2.7 CI1 63.13330.2012 ¢ yyeTom
6.2.6 1 6.2.7 CIN 295.1325800.2017 n 6.2.9-6.2.12.

OnpedesieHUe MOMeHmMa obpa3oeaHusi mpeuw,uH, HoOpMasibHbIX K NPOO0JILHOL OcuU 3ieMeHma

6.2.4 Warnbawowmii momeHT M. Npn obpa3oBaHuu TpelwH B oblem cryyae onpeaensieTcsi no

nedopMaLnoHHON Mogenun cornacHo 6.2.8.

[Ona 9anemeHTOB NpPsIMOYrofbHOro, TaBPOBOrO WMAM [OBYTABPOBOrO CEYEHWs C apmaTypon,
pacrnonoXeHHOW Y BEPXHEW W HWKHEW rpaHen, MOMEHT TpeLUMHOOOpa3oBaHMs C Yy4eTOM Heynpyrux
aedopmaunii pactsHyToro pmnbpobeToHa gonyckaeTca onpeaensaTb cornacHo 6.2.6-6.2.8.

6.2.5 [Jonyckaetca MOMeHT oBpa3oBaHMsA TpeLlmH onpeaendatb 6e3 yyeTa Heynpyrux gedopmauumii

pacTtaHyToro ¢ubpobetoHa, npuHumas B copmyne (6.19) WP;ZW,.E‘;. Ecnn npu atom pacuyeTHoe

3HaYeHWe LUMPUHbI PAcKpbITUS TPELLMH nnu npornba npesbilaeT Ux NpeaensHO AONYyCTMMbIE 3HAYEHUs], TO
MOMEHT 00pa3oBaHMsa TpeluMH cnefyeT onpefensatb C y4eToM Heynpyrux gedopmauuini pacTaHyToro
punbpobeToHa.

6.2.6 MomeHT 06pa3oBaHMs TPELMH C Y4eTOM Heynpyrnx gedopmauuin pactsHyTtoro ¢unbpobetoHa
OonpeaensioT B COOTBETCTBUN CO CNEAYIOLMMUN NONOXEHNAMM:

- ceyeHusa nocne 4edopMUPOBaHUSA OCTAKOTCS NITOCKAMU;

- OMOpYy HamnpsbkeHUn B cCXXaTon 30He pubpobeToHa MPMHUMAOT TPEeyronbHOW (opMbl, Kak Ans
ynpyroro Tena (CM. pUCyHoK 5);

- 3MOpYy HanpshKeHUM B pacTsHyToW 30He unbpobeToHa MpUHMMAlOT TpaneuMeBUaHON popmbl C
HaNPsPKEHUAMU, He MPEBbLILWAKLWUMM pacyYeTHbIX 3HAYEeHU COMpoTUBNEHUs PMOPOGETOHA pacCTSHKEHMIO

Rﬂ)i, ser s

- OTHOCUTENbHYIO AedopMaLMio KpalHero pacTsiHYTOro BONOKHa ubpobeToHa NpUHMMAaKOT paBHOW
€ fbil;

- COMpPOTUBIEHNE KOMMO3UTHOWM MNONMMEPHOI apMaTypbl CKaTUI0 HE YYUTLIBAIOT;

- HanpsxeHuna B paCTFIHyTOIZ KOMMO3WTHOM HOHMMepHOVI apmMmartype npuHMMarwT B 3aBUCUMOCTU OT
OTHOCUTEJIbHbIX p,ecbopmau,wh KaK O4n4a ynpyroro tena.

Efpy Tip Tip

P

Ef

M > \l

By Gf"q f g ﬁf.'qlr
-—= -—=
Eibt1 Rff}f. SEF Eebte ber. Sar
a 6

1 - ypOBEHb LieHTpa TSHKECTU NPUBELEHHOIO NONEPEYHOro CeHEHUs]

PucyHok 5 - Cxema HanpsiKeHHO-4e(0OpMNPOBAHHOIO COCTOSAHUSA ceveHnst pndpobETOHHOro arnemMeHTa ¢
AKI npu npoBepke o6pa3oBaHusa TPELUMH NpY AEACTBUM U3rMbaroLLero MOMeHTa (a) 1 u3rnbaroLLero
MOMEHTa U NpoJosbHON cunbl (6)

6.2.7 MomeHT 0O6pa3oBaHusl TpELMH C Y4EeTOM Heynpyrmx gedopmMauumin pactsiHytoro onbpobeToHa
onpenenslT no gopmyne

‘M(_T{_' = R.fb!. ser Wp[ =N €, (6.19)



roe Wp; - YNpyronnactuyeckMii MOMEHT COMPOTMBIIEHUSA CeYeHUs AN KpanHero pacTAHYTOro BOJIOKHA
pubpobeToHa, onpeaensemsii ¢ y4eTom 6.2.6;
€,- PacCTosiHMEe OT TOYKWU MPUMOXEHUS NPOAONbHON cumbl N (pacnonoXeHHON B LIEHTPe TSXecTu

NpMBEOEHHOrO CeYeHWs dneMeHTa) OO0 S4pOBOM TOYKM, Hambonee yaaneHHOW OT pPacTAHYTOW 3OHbl,
TpewmHoobpasoBaHme KOTOPOW NpoBepSETCS.

B cdopmyne (6.19) 3Hak "nnoc" npuHMMatoT Npu cxumarowen npogonsHon cune N, "MuHyc" - npu
pacTsrmBatoLwen cune.

D,J'IH NPAMOYTrosibHbIX CeYeHunn 3HavyeHve Wpll'lpl/l ﬂ,eﬁCTBMM MOMEHTa B MNJIOCKOCTU OCUN CUMMETPUN
[I0MyCKaeTCA NPUHMMAThL PaBHbIM

Wpf =Y Wyed , (6.20)

rae W,.; - ynpyruii MOMEHT COMPOTUBIEHWSI MPUBEAEHHOTO CEeYEHUss MO PacTAHYTON 30HE CeyeHus,

onpegensiembli B cootBeTcTBumn ¢ 8.2.12 CI1 63.13330.2012;
Y - KO3PDULMEHT, YUMTbIBAIOLLNIA HEYNPYrne CBOMCTBA BETOHa pacTsiHyTOM 30HbI CeYEeHU

v=173-0,005-(B—-15),
3a4eck B - uicnoBas xapakrtepucTtuka knacca onbpobeToHa no NPOYHOCTU HA OCEBOE CXKaTue.

6.2.8 Pacuer momeHTa obpasoBaHMA TPELLMH Ha OCHOBE HENWHENHOW AedOopMauMOHHOW Mogenu
cnepyet BbINonHATbL ucxoas m3 8.2.14 CI1 63.13330.2012, npu 3TOM npefenbHOe 3Ha4YeHe OTHOCUTENBLHON

nedopmaumm pubpobeToHa npu pactskeHun Epy yl; onpenensoT no 6.1.13.

Pacyem wupuHbl pacKpbimusi mpeuw,uH, HopMasibHbIX K MPOA0JIbHOU OcU 3sieMeHma

6.2.9 LnpuHy packpblTus HOpMarnbHbIX TpewuH e (=1, 2, 3 - no 6.2.7 CI 295.1325800.2017)
3M1EMEHTOB C KOMMO3UTHOW NONMMEPHOW apMaTypoi onpeaensoT no dopmyrne

ore, i | 3 f Ef J (621)

’

rae (- K03 PULIMEHT, yUNTbIBAIOLLMIA NPOAOMKUTENBHOCTL AENCTBUS HArpy3Kki, NPUHUMAEMbIA PaBHBIM:

1,0 - Npy HENPOJOMKUTENBHOM AENCTBUU Harpys3Kku;
1,4 - Npy NPOOOITKUTENBHOM OENCTBUN Harpysku;

Y 7 - kO3(OULIMEHT, YUNTLIBAIOLLMIA HEpaBHOMEPHOE pacrnpeeneHne OTHOCUTENbHLIX AecopmaLmin
pacTsHyTOM apmaTypbl MeXay TpeluHamu, AonyckaeTcs npuHumath Wy =1, ecnn npu 3TOM LIMpUHA

packpbITUS  TPeLMH NpeBOCXOAUT nNpefenbHO [JoMycTUMOe 3HadeHue, TO 3HaveHwe VY r cnepyet
onpenenaTb no 6.2.12;

O s - HanpsbxeHve B NpOAOSIbHON PacTsHYTOW apmaType B HOpPManbHOM CEYEeHUM C TPeLLMHOW OT
COOTBETCTBYIOLLIEN BHELLHEN HArpy3ku, onpegensemoe cornacHo 6.2.10;

(3 - KO3PDULIMEHT, YUUTLIBAIOLLNIA XapaKTep Harpy>xeHns, NpUHUMaemMblin PpaBHbIM:

1,0 - ona SNeMeHTOB n3rndaembix N BHELEHTPEHHO CXaTblX;
1,2 - onsa pacTaHyTbIX 3fIEMEHTOB;

[ f - b6asosoe (6e3 yyeTa BNUAHUA BMAA MOBEPXHOCTW apmatypbl) PacCTOsiHUE MEXAy CMEXHbIMM
HOpMarnbHbIMK TPEeLUMHaMn, onpegensemoe cornacHo 6.2.11.
6.2.10 3HayeHuss HanpsxeHUs © ;s B pacTsHYTOW apmaType u3rubaembix 3M1eMEHTOB ONpeaesnstoT no
dopmyne
_ M-y,
I/

roe [.*‘L?da Y- MOMEHT UHepLnn 1N BbiCcOoTa CXKaToOW 30HbI npunBeaeHHoOro nonepe4vyHoro ce4yeHna anemMmeHTa,

I (6.22)

red

onpegensieMble C y4eTOM NMOLWAAMN CeYEHNs CxXaTol U pacTsHyTon 30H nbpobeToHa, nnowaaen ceveHus
pacTaHyToM apmaTypbl cornacHo 6.2.16, npuHMMass B COOTBETCTBYHOLWMX opMynax 3HayeHusi
K03 PMLUMEHTOB NpuBeaeHns apMaTypbl 1 dubpobeToHa pacTaHYTOM 30HbI K PUOPOBETOHY CXKaTOW 30HbI
paBHbIMU:

E, _ Eﬂ}r,md

Oy = O o = (6.23)

E_)‘b. red ; E_,fb. red ’
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Eﬂ,, red - NPUBEAEHHbIN Moayrnb Aedopmauun cxaTtoro pubpobeToHa, y4uUTbIBAKOWMIA Heynpyrue
aedopmaumm cxatoro pubpobeToHa 1 onpegensembin no dopmyne

N R_fh‘ n
Jred " — (6.24)
OtHocuTenbHyto Aedopmaunio pubpobetoHa € b1, red NPUHUMALOT pasHoit 0,0015.

Ana wnsrnbaemblx anemMeHToB ¥V, =X (CM. pucyHok 6 a, 6), rge x - BbiCOTa CXaToW 3OHbI
dnbpobeToHa, onpedensiemas cornacHo 6.2.17 ¢ yyetom (6.23).

w
1
S
M M
- -
T 1
f
a
Ei Trp
7 z
a
1
g
M - —
\1 -
Ay Er o Ar |
-
Erne Riniz, ser
[¥)
Tt
M Ay
v [
g )
f i .
Bot2 Rivt2, ser

1 - ypOBEHb LIeHTpa TAKECTU NPUBESEHHOrO NONEePEeYHOro ceveHus
PucyHok 6 - CxeMa HanpseHHO-0eOpPMUPOBAHHOIO COCTOSAHMST (hMBPOBETOHHOrO aIEMEHTa C TpeLuHaMM
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npu gencrtemm narnbaroLlero MomeHTa (a, 6), narmbatoLero MOMeHTa 1 NPOJOSILHOW CUnbl (8)
HonyckaeTcs HanpsixeHwe O ; onpedensite No opmyne

_ M — R_ﬂ:r2 : Ahf “Zht

9%
. Sy , (6.25)
Zy A

roe A, - nnowanb pacTsHYTOM 30HbI CEYEHUst 3rieMeHTa, onpeaensieMasi No BbiCOTe PaCTSHYTOW 30HbI
dubpobeToHa X;, UCMOMbL3YA NpaBuna pacyeTa MOMeHTa obpasoBaHNa TpeLLMH cornacHo 6.2.4-6.2.8;

Zpy - PACCTOSHME OT TOYKWU NPUNOXEHUS PaBHOAENCTBYIOLEN YCUNUN B PacTAHYTON 30HE 3anemMeHTa
00 TOYKWN MPUSOXKEHMS PaBHOAENCTBYIOLLEN YCUINNIA B CKATON 30HE NEMEHTA;

Zy - paccTosiHWe OT LUEeHTpa TSHKECTU PaCTAHYTOW KOMMO3WUTHOW MOMMMEPHON apMaTypbl A0 TOYKM
NPUNOXEHNS PaBHOAENCTBYIOLLIEN YCUINIA B CXKATOW 30HE 3fieMeHTa.

[ins 3anemMeHTOB NPsSIMOYrOfIbHOTO MOMNEPEYHOro CeYEHNs 3HaYeHus Z,un zp, B (6.25) onpenensiot no
dopmynam:
P X 3-h+x
Zp=hy——. Zp=—
f 0 3 bt 6 . (6.26)
Mpu pewictBum marmbarowero MoMmeHta M v npogonbHon cunbl N (CM. PUCYHOK 6, 8) HanpsbkeHue
G s B pacTsHyTON apMaType OnpeaensioT no dopmyne
M(hy —y. N
o= (g—Ye) 4 ap
- / red Ai‘e’d ’

roe A..;, V.- nnowagb NpuMBEOEHHOrO MOMepeYHOro CEeYEHWsl 3IeMEHTa M paccTosiHue OT HauGornee

(6.27)

cXkaToro BOMokHa ¢hmnbpobeToHa A0 LeHTpa THXKECTU NPUBEOEHHOrO CedeHus, onpegensemblie nNo odwmm
npaBunaMm pacyeTa reoOMeTPUYECKUX XapakKTEePUCTMK CEYEHWUN YNPYrnx SMEeMeHTOB C y4YeToM mnnowiagu
CEYEHUs CXKaToW M pacTsiHYyToW 30H ubpobeToHa, Nnowanen cedeHus pacTAHYTOM apMaTtypbl COrfacHo
6.2.17, npuHMmasi KoacpdPUUMEHTbI nNpuBedeHMs apmaTypbl U ¢ubpobeToHa pacTAHYTOM 30HbI K
hnbpobeToHy cxxaTow 30HbI No dhopmynam (6.23).

ﬂ,OﬂyCKaeTCﬂ Hanps>xeHne O-f onpenenAaTtb no cbopmyne

— N- (e_}‘_'v == Z_f') - R_ﬂrrZ, ser Ab.’ " Zht
/ Api2 , (6.28)

roe €y - pacctosiHue OT LieHTpa TSHKEeCTU pacTAHYTOW apmatypbl 4O TOYKW MPUIIOXKEHWS MPOAOSIbHON CUlbl

M
Nc Yy4€eTOM 3KCUEeHTpUcuTeTa, paBHoOro N -

[ns anemMeHToB NpsIMOYrofibHOrO CeYEeHUst 3HadYeHns Z s un zp, B (6.28) fonyckaertcs onpeaensrb no

dopmynam (6.26), B KOTOpble BMECTO X criedyeT NoACTaBnATb X,,- BbICOTY CXaToW 30HbI hubpobeToHa ¢

Yy4eTOM BIUAHUA NPOAOMNBHOW CWMbl, onpedensieMyto cornacHo 6.2.17, npuHumasa KoadULMEHTbI
npvBeaeHus apmaTypbl U prubpobeToHa pacTAHYTON 30HbI K PrbpobeToHy no dopmynam (6.23).

B dopmynax (6.27) n (6.28) 3Hak "nnioc" NpMHUMaOT MpU pacTArvBarowen, a 3Hak "MUHYC" mpu
CXUMaroLLen NpoaosibHON cune.

3HaueHua HanpsxkeHnn O r He AOIMKHbI MPEBbILWAaTh 3HaYeHNUs PacyeTHbIX CONPOTUBMNEHN apMmaTypbl
pacTsKeHWo A NpefesibHbIX COCTOSAHUIA BTOPO rpynnbl le', ser .

3HaveHuss Ay, onpefensioT no BLICOTE PaCTSHYTOW 30HbI MBpoGeToHa X,, UCMOMb3ys NpaBunia
pacdyeTa MOMeHTa 06pa3oBaHMs TPELLMH cornacHo 6.2.4-6.2.7.

6.2.11 3HavyeHuss 6a30BOro paccTosAHMSA MeXay TpeLlnHamm ff, MM, onpegenstoT no gopmyne

d 4
f‘f:k}{ 50+0,5(P2 Py —

™ (6.29)

W NpuHMMatoT He 6ornee h,
roe k_f - KO3 DULMEHT, MPUHUMAEMbBIA PABHLIM:
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ff-
S e < )
1,0 - npu d, 50;

r gl
50- dy Py 50~ dy ~100;
;.’J,-

05-mpu 4, ~ 100,

roe df 7 ff- anaveTp (OMamMeTp OKPYXHOCTU C MnoLlajbio, paBHOW cpefHen nnoliaan NnonepeyHoro
BOIOKHA) 1 AnvHa ubpsbl;

(7 - KO3(PPUUMEHT, yuuTbIBaOWMA BWO MOBEPXHOCTU MPOOOMbHOA KOMMO3UTHOW MONMMMEPHON
apmMaTtypbl, NPUHUMaembIn pasHbim 0,4;

(3 - KOSPMDULMEHT, YUNTLIBAIOLLMI XapakTep HarpyxxeHus, npuHMMaemMblii paBHbIM:

0,5 - onsa anemeHToB N3rMbaemMbiX U BHELLEHTPEHHO CXaTblX;
1,0 - AnA pacTaHyTbIX 9N1EMEHTOB;

d,;;-- HOMWHAIbHbIV AMaMeTp NPOAOSIbHOW KOMMO3UTHON NONMMEPHOW apMaTypbl;
H - k03O hULMEHT hMBPOBOro apMUPOBaHUS Mo 0O BLEMY.

Ecnm npu npoBedeHun pacyeToB 3HauveHue koapdmumeHTa H 5 He yCTaHOBMEHO, TO B dhopmyny
(6.29) noacTaBNAT €r0 MMHUMAanbHO AOMYCTMMOE 3HadYeHue, pekoMmeHgoBaHHoe B 8.3.
Ecnu npu nposeseHnn pacuyetos 3Havenusi d ru [ HenssecTHbl, To koapduuneHT k5B dopmyne
(6.29) npmHumatoT pasHbimM 1,0.
6.2.12 3HaueHus koadhduureHTa V ;s onpeaenstoT no gopmyne
Sr oo
R R
Vs op (6.30)
rae O f cre- HanpsikeHWe B NPOAOMNbHOM PacTAHYTOM apmaType B CeYeHWW C TPeLuuHoW cpasy nocne

o6pazoBaHusl HOpMarnbHbIX TpewuH, onpeaensemoe no 6.2.10, NpMHMMAasi B COOTBETCTBYHOLWMUX pOpMyrax

3HaveHus M =M, .;

O s - TO Xe, NP AENCTBUM pacCcMaTpPUBAEMON Harpy3sKu.

Ons n3rnbaembix arIEMEHTOB 3HaYEHNE KOSCb(*)VILI,VIeHTa ll,lf OonycKkaeTca onpenendatb no cbopmyne

M.
. =1-08- cre
W ¢ - M (6.31)

roe M, onpepenstot no gopmyne (6.19).

Pacyem ¢pubpobemoHHbIX 3sileMeHmoe no npoaubam

6.2.13 Pacyetr ©ubpobeToHHbIX KOHCTpykumi ¢ AKIM no npornbam cnegyet BbIMOMHATL B
cooTtBeTcTBUM € 8.2.21, 8.2.22 CIN 63.13330 ¢ yyetom 6.2.14-6.2.20.

OnpedeneHue Kpueu3Hbl hubpPo6emoHHbIX 35IeMeHmMoe

6.2.14 KpnBn3Hy n3rmbaemMbix, BHELLEHTPEHHO CXaTbIX M BHELLEHTPEHHO PaCTSHYTbIX PUOPOOETOHHBLIX
anemeHToB ¢ AKI ans BbluMCREHUst UX NporMboB criegyeTt onpefenstb B cooTBeTcTBMM € 8.2.23-8.2.25 CI1
63.13330.2012 ¢ yyeTom 6.2.15-6.2.20.

Xecmkocmb ¢hubpob6emoHHO20 3silemMeHma Ha y4acmke 6e3 mpewjuH 8 pacmsiHymou 30He

6.2.15 XKecTkocTb nbpobeTOHHOrO arnemeHTa D Ha ydyacTke 6e3 TpeLumH onpeaensioT no gopmyrne

D = Eﬂ)] # ]il"é’d s (632)

roe El_ﬂﬂ - Moaynb Adedopmauun cxaTtoro ¢uGpoGeToHa, ornpedensiemblii B 3aBUCMMOCTA  OT
NPOAOIHKUTENBHOCTU AEACTBUA Harpy3Ku;

I, .4 - MOMEHT MHEPLWW NPUBELEHHOO MOMEPEYHOTO CEYEHWs! OTHOCUTESIBHO ero LieHTpa TShKECTM,
onpeaenseMblii C y4eTOM HanMuns U OTCYTCTBUS TPELLIVH.

MomeHT uHepumn /,,; NPUBEAEHHOTO MOMEPEYHOTO CEeYeHUs! 3reMEHTa OTHOCMTENBHO E€ro LieHTpa

TSHKECTW ONPeAensioT Kak Anst CAfoLWHOro Tera no obwum npasuninamM ConpoTUBIIEHNS YNPYTUX ANIEMEHTOB C
y4yeToM Bcel nnowiaan cedeHuss oubpobeTtoHa M nnowanen cedeHust apMaTtypbl € KOS PULMEHTOM
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npueeneHusa apmatypbl kK pubpobeToHy
Loy =1+ !f Oy, (6.33)
roe [ - MOMEHT uHepumn uBpoBEeTOHHOro CeYeHUss OTHOCUTENBbHO LEeHTpa TSHKECTU NpuMBEOEeHHOro
nonepeyYHoro Ce4YeHnst ANeMeHTa;
If— MOMEHT WMHepUMM NNoWaan CeYeHUs pacTAHYTOM apmaTtypbl OTHOCUTENBHO LEHTpa TAXeCTu
npuBeaEeHHOro NONePEeYHOro Ce4YeHNs ANEeMeHTa;
O 1 - KO3(PMUMEHT NpUBEAEHNS apMaTypbl K GETOHY
;= Ef
. 6.34
E ) (6.34)
3HadeHue [ onpegensloT no obwum npaBunaM pacyeTa reoMeTPUYECKMX XapaKTEPUCTUK CeYeHUW
yMNpyrnx SNeMeHTOB.

o

[onyckaeTcst onpefensiTb MOMEHT uHepuun /,,; 6e3 ydeta apmaTypbl.

3HadveHus moayns gedopmMaumn 6etoHa B popmynax (6.32) u (6.34) npyHUMaIOT paBHbIMU:
- MPU HENPOAOMKUTENBHOM OENCTBUN Harpy3Kku

- NpY NPOAOIKUTENTBHOM ,D,eVICTBI/IVI Harpys3ku
Ep
Epi= 2t~
o rra— (6.36)

raoe Pp, cr - npuHMMatoT no Tabnuue 6.12 CI 63.133300.2012*.

* BeposiTHO, ownbka opuriHana. Cneayet untatb: CI1 63.13330.2012. - NpumMeyaHne M3rotToBUTENS
0as3sbl JaHHbIX.

Xecmkocmb ¢hubpob6emoHHO20 3s1eMeHma Ha y4acimke ¢ mpewjuHaMu e pacmsiHymou 30He

6.2.16 >KecTtkocTb punBPOGETOHHOrO 3SMEMEHTa Ha yyacTkax C TpelMHaMmy B PacTSHYTOM 30He
onpenensioT C y4eTOM CrieayoLLMX NOMOXEHMWI:

- cedeHus nocne edopMUpPOBaHMS OCTaOTCH MIOCKUMU;

- HanpsbkeHnst B ubpoOeToHEe CxxaTow 30HbI ONPeAEensoT Kak s ynpyroro Tena;

- HanpshkeHus B pnubpoOeToHe pacTAHYTOM 30HbI B CEYEHUN C HOPMaribHOW TPELLMHON onpeaenstoT ¢
Y4E€TOM HerMHENHbIX CBOWCTB;

- paboty pacTtaHyToro ¢ubpobeToHa Ha y4yacTKe MeXZYy CMEXHbIMU HOpMarbHbIMU TpeLLMHaMu

yuMTbIBaIOT NOCPEACTBOM KoadhduumeHTa Y 7.

XKecTtkocTb hmbpobeToHHOro anemeHTa D Ha yyacTkax C TpewuHamu onpegenstotT no copmyne
(6.32) n npuHMMalOT He Boree XecTkocTn 6e3 TpeLUnH.

3HaueHre moayna [fedopmaumu cxatoro dubpobetoHa L ) NPUHUMAIOT pPaBHLIM 3HAYEHMIO
npvBeaeHHOro Mmoaynsa aedopMavimm Eﬂ,, red , ONPeaensiemMoro no gopmyrne

R b, ser

E =
fb,red }
€ o1 red (6.37)

B KOTOpOVI 3Ha4YeHnA OTHOCUTENIbHbIX p,ecbopmau,mﬁl Sl,f?)l,red NPUHNMAKOT paBHbIMU:

0,0015 - npu HENPOAOMKUTENBHOM AENCTBUN HArpy3Ku;
no CI 63.13330.2012 (Tabnuua 6.10) - npy NPOAOIKUTENBHOM OENCTBUN HArpy3Ku.

3HayeHve mMoayns gedpopmauum pacTsHyToro chubpobeToHa Eﬂ,” NMPUHUMAIOT PaBHbIM 3HAYEHUIO
npuBeaeHHOro Moaynsa aedopmMaumm EI;;;;, red , ONPeAensiemMoro rno gopmyrne

R_fhr , ser

E gt rea = (6.38)

€2
rae €2 =0,004 - npepenbHble OTHOCMTENbHbIE Aedopmaumn  pubpobeToHa, COOTBETCTBYHOLLME

OCTaTO4YHOMY conpoTuBneHuto pubpobeToHa 0CEBOMY pacTAXKEHUIO R. b2 -
14



MomeHT nHepunmn npuBeneHHoOro nonepeYyHoro ce4vYeHua anemMeHTa ]r:_’.d OTHOCUTENbHO €ro ueHTpa

TSDKECTM ONpeaensoT C y4eToM:
- nnowaan cedeHnsa pnbpobeToHa cxKaToON 30HbI;
- nnowanmn cedeHus pubpobeTtoHa pacTAHYTOM 30HbI C YCNOBHbIM KO3h(PULMEHTOM NpUBELAEHUS K

prBpobeToHy CxxaTom 30HbI O 7 ;
- nnowaam pacTaHYTOM KOMMO3UTHOW MONMMEPHOW apmaTtypbl C KO3dhUUMEHTOM MpuBeOEHUs K
prbBpobeToHy cxxaTomn 30HbI O 1y

Dyea =1+ 1 gy Oy +1p -0y, (6.39)

rae L, Lpy, Iy- MOMEHTBI MHEPLUMM NNOLIALEN CEHYEHUsI COOTBETCTBEHHO CKATOM W PACTSIHYTOM 30H

ubpobeToHa, pacTsHYTOM KOMMO3UTHOW MOMMMEPHOW apmaTtypbl OTHOCUTEMBHO LEHTpa THAXKeCcTn
npuBeLEHHOrO NONEePEYHOro CeYeHus.

3HaueHuns fﬂ;;, If onpegensalT no oblwmm npaeBunaMm COMNPOTMBIIEHUS MaTepuanos, NpuMHMMas
paccTosiHne oT Hanbornee cxxaTtoro BosiokHa ombpobeToHa A0 LEeHTpa TSKECTU NpUBEAEHHOrO NONEpPeYHOro
ceyvyeHus V., C Y4eTOM OCTaTOYHOro COMnpoTMBrEHUs ubpobeToHa pacTsHKeHMIo (CM. PUCYHOK 7); Ans
n3rnbaembix arIEMEHTOB
=X (6.40)
roe X, - CpPeaHsis BbicoTa CXaTol 30HblI hnbpobeToHa (CM. pUCYHOK 7), yuuTbiBawoLwas BnnsHue paboTsl

pacTaHyToro gubpobeToHa Mexay TpewwmHaMmm 1 onpegensemas cornacHo 6.2.17.

7
.} cm m>

3HaveHus fﬂ)m V., ONpEOensioT no oblmM npaeunam pacyeta reoMeTpudecKMx XapakTepucTuk
CeYeHUn ynpyrmx arieMeHToB.
3HaueHns KoahpuUMeHToB npuBeaeHUs ubpobeToHa pacTaHYTOW 30HbI Oz U PACTAHYTOM

KOMMO3MTHOW NONMUMEPHOI apmaTypbl K pudbpobeToHy O rjonpeaenstot no 6.2.19.

E¢p Sy = ErpEireg

¥
Yo
Hpy

[ 10000

® B OAr =6 i Eg rpg Ay

£ R
fht2 fat2, ser
.'qfo'.“

1 - ypPOBEHb LieHTpa TSHKECTU MONEPEYHOro CeYeHns
PucyHok 7 - lNpuBeaeHHoe nonepevHoe ceveHne N cxema HanpsixeHHo-0edOopMUPOBaHHOIO COCTOAHUS
anemMeHTa C TpelmHamMm Ans pacyeTta ero no gecopmauusim npyu AerNCcTBMM M3rnbaroLero MoMmeHTa
6.2.17 Onsa narnbaemblx 3N1EMEHTOB MONOXEHNE HEWTParibHOW Oocu (CpedHsisi BbICOTa CXKaTOW 30HbI
dnbpobeToHa) onpeaensioT U3 ypaBHEHUS

S0 =% S0+ s Sy, (6.41)

roe Sﬂ;[), Sﬂ,;g, Sf(} - CcTaTU4YeckMe MOMEHTbl COOTBETCTBEHHO CXaToM W pacTAHYTOW 30HbI

punbpobeToHa, 1 pacTAHYTON apMaTypbl OTHOCUTEITbHO HENTPASIbHOM OCMW.
Ana nNpsAMOYronbHbIX CEYEHUn C pacTsAHYTON apMaTypol BbICOTY CXaTOW 30HbI OnpeaensitoT Mo

dopmyne

h
— . [\/(Llf ‘O + QA gy )2 ke o g ) - (2“.f o tagy) —(Hpeaptag, )] (6.42)

.Ym = ]_
(I_fhi’

15



dy
b- ho :

[ns BHELEHTPEHHO CXaTbIX W BHELLEHTPEHHO PacTAHYTbIX 3MIEMEHTOB MOMOXEHNEe HEeNTpanbHON ocu
(BBICOTY CXXaToW 30HbI) ONPeaensioT U3 ypaBHEHUS

fﬂ;n T O gy ‘f"ﬂ;m T ry 'ffﬂ

YN =
S0+ % Spo+ s Spo (6.43)

roe Bf =

roe V- pacctosHue oT HeﬁTpaanoﬂ OCW/ OO0 TOYKM NPUIoXeHund l'lpO,El,OJ'IbHOVI cunbl N, oTcTosAwen oT

M
LeHTpa TSKEeCTM NOMHOro ceveHus (6e3 yyeta TpeLyuH) Ha paccTosHUN € = ? ;

1(ﬂj{) ) f,fbr{}, 1(f(), Sﬁ;[), th,{,, Sf(} - MOMEHTbl MWHepuuM U CcTaTU4yeckue MOMEHTbI

COOTBETCTBEHHO CXaToW W pacTaHyTon 30H ¢ubpobeToHa M pacTAHyTOW apmaTtypbl OTHOCUTENbHO
HenTpanbHOM Ocwu.

[lonyckaetca Ans 3NeMeHTOB NPSMOYTOfIbHOTO CEYEHUS BbICOTY CXaTOW 30HbI MpW AEeNCTBUM
nsrmbarowmx MmomeHToB M 1 npogonbHom cunel N onpegendats no opmyne
fred 4Y
Areq - M > (6.44)

red *

Xy =Xy L

rae Xy - BbICOTa CXAaTOMN 30HbI M3rnbaemoro anemeHTa, onpegensemas no gopmynam (6.41)-(6.42);

ln_’.d ) Ar'ed' MOMEHT MHepunn n nnowaab npuseaeHHOro nonepevyHoro ce4eHusd, onpegendemble anga

MOHOro ceyeHus (6e3 yyeTa TpeLLmH).

3Ha4YeHNs reoMeTPUYECKMX XapaKTEPUCTUK CEeYEHWs aneMeHTa onpefenslT no obwym npasunam
pacuyeTa ceyeHus ynpyrmx afieMeHToB.

B dopmyne (6.44) 3Hak "nnoc”" npuHMMaloT Npy CKMMAalOLWEN, a 3HaK "MUHYC" Npu pacTAarnBatoLLen
NpPOAONbLHON CUne.

6.2.18 XKecTkoCTb u3rnbaembix pmbpoBETOHHBIX 3NIEMEHTOB AOMyCcKaeTcs onpeaenaTs no opmyne

D=E; roq-Ap-z-(hy —xp), (6.45)
roe zZ - pacCtodHne OT UEeHTpa TAXECTU paCTﬂHyTOVI apmMaTtypbl 0O TOYKN NPUITOXEHUA paBHOﬂeVICTByPOLU,eVI

YCUIUI B CXXaTOW 30HE.
[na anemeHTOB NPSIMOYrOfbHOMO CEYEHMUS 3HaYeHne z onpeaensioT no copmyne

1
= hf]' B 5 Xm . (6.46)
,D,J'Iﬂ AJIEMEeHTOB MPAMOYroJibHOro, TaBpoBOro (C NOSKON B CXaTomn 30He) M OBYTaBpOBOro nonepe4YHbIX
CeYeHunln 3HavyeHne z AonycKkaeTca npuHnMmaTb paBHbIM 0,8 h(} .

6.2.19 3HayeHune ycnoBHOro koadduumneHTa npnsegeHms pnbpobeToHa pacTAHYTON 30HbI CeYEeHUs K
hnBpoBeTOHY CXKaToW 30HbI MPUHMMAOT C YY4ETOM Xapaktepa ero AedOopMUMpPOBaHWS NPWU pPacTsXKeHUU
paBHbIM

E bt red

0( —
Jot I (6.47)

3HayeHVss KO3 MULMEHTOB NpPUBEAEHUS pPacTaHyTo apmaTtypbl K (uMOpoBeToHy npuHMMaloT
PaBHbIMU:

(6.48)

roe Eﬂ,, red VI Eﬂ;;, red - ONpeaensaT no 6.2.16;

Ej'. red - TPUBEOEHHbI Moadynb AechopMauMn pacTAHYTOWM apmaTypbl, ONpedensieMblii C y4eToMm
BNUAIHMA paboTbl pacTAHYTOro 6eToHa Mexay TpewuHaMm no gopmyre
E.
S

Ef oa=—L
Sired vy (6.49)

3HayeHus KoaprumeHTa Y r onpenenstor no 6.2.12.

OnpedesieHue Kpueu3Hbl UOPOO6EeMOHHbIX 3/IeMeHMo8 Ha OCHoee HesuHelHoU
degpopmauyuoHHol Mmodenu
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6.2.20 KpuBu3Hbl (pmbpobeToHHbIX anemeHToB ¢ AKI Ha yyacTkax 6e3 TpelwuH n ¢ TpewuHamu B
pacTsaHYTOW 30HE ceyeHuns cnegyeT onpeaensTs no 6.2.14, npy sTom:

- Npy onpefeneHun KpMBU3H OT HEMPOLOMKUTENbHOrO AEWCTBUS Harpy3knm B pacyeTe UCMONb3yoT
anarpaMmbl  KpaTKOBPEMEHHOTO  AeOPMUPOBAHMSA CXKaAToOro UM pacTsaHytoro dubpobeTtoHa, a npwu

onpedenieHnn KpMBM3H OT MPOAOIDKUTENbHOTO AEWCTBUS  HarpyskM - OuarpaMMbl  ANMTENbHOro
AecdopMupoBaHus ubpobeToHa C pacyeTHbIMU XapaKTePUCTMKaMK AN NpenenbHbIX COCTOSIHWIA BTOPOIA
rpynnbl;

- ONs 9MNEMEHTOB C HOpPMarbHbIMU TpELMHaMU B pacTsSHYTOW 30HE HanpsbkeHne B apmaTtype,
nepecekatwen TpewmHbl, onpeagenstoT no 8.2.32 CI1 63.13330.2012 no 3HayeHMsIM yCpeOHEHHbIX Ha
yyactke Mexgy HOpManbHbIMU TPELUMHaAMU OTHOCUTENbHbIX AedopMauuin nepecekatoLllen TpeLmHbl
pactaHyTon AKT1.

7 NpepBapuTenbHO HaNpsHKeHHble KOHCTPYKLUU

7.1 NMpenBapuTenbHblie HaNpPsXKeHUA apmaTyphbl

7.1.1 Tlpn pacuyeTe npeaBapuUTENbHO HanpPsKEeHHbIX (UOPOOETOHHBIX KOHCTPYKUMA cnegyet
YUUTbIBaTb CHWXXEHUE NpeaBapuTENbHbIX HAaNPSHKEHUA BCNeACTBUE MOTEPb NPeABapPUTENBHOMO HaNpshKEeHNs
apmaTtypbl 0O nepefayun yCcunun HaTtskeHust Ha mnbpobeToH (nMepBblie NOTepW) 1 Nocne nepegayv ycunms
HaTskeHus Ha hnbpobeToH (BTopble noTepwu).

7.1.2 MNoTepu NpeaBapUTENBHOIO HANPSHKEHUS apMmaTypbl cnegyeT yunTbiBaTb no CI1295.1325800.

7.2 PacyeT KOHCTPYKUUM NO npeaesfibHbIM COCTOAHUAM NepBOW rpynnbl

PacueT npeaBapuTenibHO HaNPsXeHHbIX 3N1I€EMEHTOB MO NPOYHOCTH

7.2.1 PacuyeT npegBapuTenbHO HanpsbkeHHbIX PMOPOBETOHHBIX 3MEMEHTOB cnegyeT Npou3BOAMTL
ONns cTagumn aKkcnnyataunm Ha OencTBre N3rmbaroLLmx MOMEHTOB U NOMNEPEYHbIX CUIT OT BHELLHUX Harpy3oK u
Ons cTaguun npegBapuTenbHOro 06Xxatus Ha 4ENCTBUE YCUNnUA OT NPeLBapuTENbHOIO HATSDKEHMS apMaTypbl
N YyCUNWUIA OT BHELLIHUX Harpy3oK, AeNCTBYIOLWUX B CTaAuKN obxaTus.

PacuyeT cnegyet BbINnonHATL ¢ yyetoM 9.2.1-9.2.6 CIM 63.13330.2012.

Pacyem npedeapumesnbHO HanpsiKeHHbIX 3/7IeMeHmos Ha delicmeue u32ubarouwux MOMeHmMos
68 cmaduu 3Kcrlyamauyuu no rnpeodesibHbIM YCUIUSIM

7.2.2 PacyeT No NpOYHOCTN HOpMasnbHbIX CEYEHUI criegyeT Npou3BOoaAUTb corfnacHo 6.1 ¢ yyeTom
9.2.7-9.2.9 CI1 63.13330.2012. Mpu atom B chopMynax nogpasgena 6.1 obo3Ha4yeHUs nrowaaen ceveHus

Af cnenyet OTHOCUTb Kak K HaﬂpﬂraeMOVI, TakK N K HeHaﬂpHFaeMOVI KOMMO3WUTHOM nonmmepHon apmMarype.

Pacyem npedeapumesibHO HanpspKeHHbIX 3JfleMeHmoe & cmaduu npedeapumesibHO20
ob6xamus
7.2.3 Tpwn pacyeTe anemMeHTa B CTaguMu npeaBapuTenbHOrO obxatua ycunve B Hanpsraemomn

KOMMO3MUTHOW NONMMEpPHOW apMaType BBOAUTCA B pacyeT KakK BHELUHSA NpoJonbHas cuna Np , paBHas
Np =0y -Aﬁ , (7.0
roe Alfp - Nyiolaab ceyeHust HanpsraeMomn apMaTypbl;

G - NpeABapuTenbHbIe HAaNPSKEHUS C y4eTOM NepBbIX NoTepb 1 Koadduumenta ¥ 4 =1,1.

7.2.4 Pacuet no NPOYHOCTN 3JNIEMEHTOB MNpPAMOYroJfibHOro ce4YeHuda B CTaaun npenBapUTesibHOro
obxartus npon3BoaAT U3 ycrosusa

N,-e,<Rp-b-x-(hy—0,5%)—Rpy3-b-(h ~.r)[h - aJ, (7.1)

P 5)

rae €, - paccrosiHMe OT TOYKU MPUNOXKEHWUs! MpOofombHON curbl IV, ¢ yyeTom BnMsiHUS u3rnGatoLero

MOMeEHTa M OT BHELUHEN Harpy3ku, 4ENCTBYIOLLEN B CTagun U3roToBreHnst (CO6CTBEHHAs Macca anemMeHTa),
00 LeHTpa TSHKEeCTU CeYeHUs HeHanpsraemon apmaTypbl, pacTAHYTOM OT 3TUX ycunui (CM. pUCYHOK 8),
onpegensiemoe no copmyrne

J'w
e, =ey, +05h—at—
/] 0 ’
; P N, (7.2)
FI

€0 - PACCTOAHME OT TOUKW NPUNOXKEHUS CUMbI Np [0 LIeHTPa TSHKECTU CeYeHNs 3NeMeHTa;
Rﬂ} - pacuyeTHoe conpoTueneHne nbpobeToHa ckaTuio, MPUHUMAaEMOoe MO MMHENHOW MHTEPNonNALUA
Kak ans knacca cubpoGeToHa MO MPOYHOCTM Ha CXaTue, YMCINEHHO PaBHOro MepenaToqHOW MPOYHOCTU

dubpobetora Ry, ;

Rﬂ,;; - pacyeTHoe CconpoTMBIieHne ¢UOPOBETOHA pPAaCTSHKEHMIO, MNPUHMMAEMOe MO JIMHENHOW
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WHTepronauun Kak Ans knacca ¢pubpobeToHa MO OCTATOYHOW MPOYHOCTU Ha pPacTsKeHUe, YUCNEHHO
paBHOro nepenaToyHON NPOYHOCTM PMOPOBETOHA Ha pacTsiKeHne R,fbrp-

BbicoTy cxaToi 30HbI hrbpobeToHa onpeaensioT B 3aBUCKMOCTN OT 3HaYeHUst &y, OnpeaenseMoro
no copmyne (6.1):

X
=" <
a) npu 5 hy SR (cM. pucyHOK 8) - o dhopmyrie

(Rp +Rpy3)-b ; (7:3)

= X >
6) npw &= % Er_ no chopmyne

, 1+&
mp+le--Af-l gﬂ +Rpy3b-h

=R

xX=
2Ry - Ay

hy(1-Eg)

(R + Rpy3)- b+ (7.4)

Af

R AN

M Ry bx y
__F E" f—— / g

Rmﬂb{fr - x}

Er

NI T TTTTITTTTT]

5:0
o

mAI %

b

PucyHok 8 - Cxema ycunum u antopa Hanps>keHUn B ce4eHUn, HopMarnbHOM K NPOAO0NbLHON OCK
n3rnbaemoro NpeBapuUTENbHO HaNPSHXEHHOro rieMeHTa Npu ero pacyeTe Nno NPOYHOCTK B cTagum obxartus
7.2.5 PacyeT no MPOYHOCTM SNEMEHTOB TaBpPOBOrO W [ABYTaBPOBOrO CeYeHUW B CcTaguu
npegBapuTENbHOro 06XaTus NPOM3BOAAT B 3aBUCUMOCTU OT MONOXEHWUSI TPaHULbI CXKaToW 30HbI:
€CI1 rpaHuLa cxXaToln 30Hbl MPOXOAUT B MOJSIKE (CM. PUCYHOK 2, a), T.e. cobrntogaeTcs ycnosue

pacyeT Nnpon3BogAT U3 ycrnosuA
;'VP » E_’.'p < Rﬁ" . b} X (hﬂ — D,S..‘f) == Rﬂ”:" . [hf * ;!?; £ (U,Shl = U) +

+by, -y, - (0.5h, +hy —a)+ by - (hy —x)-(hy — 0.5 (hy +x))], (7.6)
roe
= & _|_ ot ﬁ
PO TEEN (7.7)

roe €pp-cm. 7.2.4;

Z f - paccTosiHME OT LEHTPa TSHKECTU CeYEHMs SrieMeHTa 0 PacTAHYTON HeHanpsraeMon apMarypbi.
BbICOTY CXaTow 30HbI ONpeaensioT:
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.
npu &= % SEr. no chopmyne
e , i s
by - (Rpy3+Rp) ; (7.8)
e — i > é
npu = ho R - no dopmyne
l+éR [ ' '
NP + Rf . Af ]_—f,_{ T Rﬂ)ﬁ [bf f‘?[ +bl1-’ - (h_hf _;?’{)+bf hf]
x=
2R, - A,
(R + Rppy3) by +—L—1 : (7.9)
: : T hy(1-Eg)

€CInn rpaHuua oxaTon 30Hbl NPOXoauT B pebpe (CM. pucyHok 2, 6), T.e. ycnosue (7.5) He cobniogaeTcs,
pacyeT Npoun3BOAAT U3 YCIOBKS

N, -e, <Ry -[by-hy-(hy—05-hy)+b, - (x—hy)-(hy—hy —0,5-x+0,5-hp)]-
—Rpy3 [y -hy-(0,5hy —a)+by, - (hy +hy —x)-(hy —0,5-(x+hy, + hy))+

7.10
+ bf -h_f- +(0,5- h_f- —a)l, ( )
BbICOTY CXXaToOM 30HbI ONPeAensioT:
x
npu &= % SEr. no chopmyne
. Np - Rf . A_',- - Rﬂ,ﬂ -(b,, h} +byh+ hJ,- -h}-) — Rﬂ, -h}- -{b}- -b,,)
%
npu &= % > &R no chopmyne
: 1+&
N,+R;-As f&ﬁ +Rp3-[by-hyp+b,-(h—hp)]
X =
2R, - A,
(Rp +Rpy3) by, + f ) (7.12)
' ' hy(1-Ep)

Pacyem no npo4YHocmu HOpMasibHbIX Ce4YeHul Ha OCHoee HeJluHelHoU JdeghopmayuUuoHHOU
modenu

7.2.6 Tpn pacyeTe Mo NPOYHOCTM Ha OCHOBE HeNWHENHoOW AedOopMaunoOHHOW MOAEeNU yCunus u
pedopmMmaunn B Ce4eHUn, HopManbHOM K MPOOOSIbHOW OCK 3feMeHTa, onpenenatT cornacHo 9.2.13-9.2.15
CIn63.13330.2012 n 6.1.13.

7.3 PacyeT KOHCTPYKLMI NO nNpeaenbHbIM COCTOAHMAM BTOPOW rpynnbl

7.3.1 Pac4yeTbl pnBpoBETOHHBIX KOHCTPYKLMI MO NpeAeribHbIM COCTOSIHUSIM BTOPOW Tpynnbl cnegyet
nponseoguTsb ¢ yyetom 9.3.1-9.3.4 CI1 63.13330.2012 n 7.3.2-7.3.8.

Pacuyem npedeapumesnibHO HanpsiXeHHbIX (hubpobemoHHbIX 3sIeMeHmoe no obpa3oeaHuro U
Packpbimuro mpeuwjuH

7.3.2 PacyeT npegBapuTenbHO HaMpsKEHHbIX WK3rMbaemMbiX 3SMEeMEHTOB Mo 06pa3oBaHuMio 1
pacKpbITUIO TPELLMH cnefyeT NponsBoAuTb cornacHo noapasgeny 6.2 n ¢ ydetom 7.3.3-7.3.8.

OnpedeneHue MOMeHmMa obpa3ogaHusi mpeuw,uH, HopMaJslbHbIX K NPOOOJILHOLU OCcU 3/leMeHma

7.3.3 Varubatowmin momeHT M, npu o6pa3oBaHuy TpelmH B o6LUEM criyyae criefyet onpeaensitb
no gedopmauMoHHONn MoAdenu cornacHo 7.3.6. [ns npocTbiX cevyeHur (MPSIMOYrofbHOrO M TaBpOBOro
ceyeHn ¢ apmaTypoi, pacnonoXeHHOW Y BEpPXHEN U HWXKHEN rpaHen CevyeHusi, C NMOMKOM B CXaToW 30HE)
MOMEHT TpeLLMHOO6pa3oBaHMsa JoMyCcKkaeTcs onpeaenaTb cornacHo 7.3.5.

7.3.4 MomeHT oOpas3oBaHusi TPELWMH crneayeT Oonpedensitb C YY4eTOM Heynpyrux gedopmauun
pactsaHyToro dpmnbpobeToHa.

[onyckaeTcas MOMeEHT 00pa3oBaHuMs TpewuH onpenenartb 0e3 ydeta Heynpyrux gedopmauun
pacTaHyToro ¢oumbpobeTtoHa, npuHumas B dopmyne (7.13) WP; =W,.q. Ecnvn npu sTomM TpeGoBaHUsI MO

npegenbHbIM COCTOSHUSAM BTOPOW IPynbl HE YAOBNETBOPSIOTCS, TO MOMEHT 06pa3oBaHus TpeLmH cnegyet
onpenenaTb C y4eTOM Heynpyrux aecdopmaumi pactsHyToro pmnbpobeTtoHa.
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7.3.5 MomeHT obpasoBaHusa TpelunH NpeaBapuUTEribHO HanpsiKeHHbIX U3rmbaembix 3NEeMEHTOB C
y4yeToM Heynpyrux gecdopmMaumi pactaHyToro pnbpobetoHa onpeaenstoTt no opmyne

‘M('n' = ijr. ser” prr’ = o Cap, (7.13)

roe Wp; - MOMEHT COMPOTMBIIEHNS MNPMBEAEHHOIO CEYEeHUs [ONS KpalHero pacTsHyTOro BOJIOKHA,
onpegensiemMbli C y4eToM NonoxeHumn 6.2.6;

Cap =€p + T - paccTosiHUe OT TOYKM MPUMOXEHWs ycunus npensaputenbHoro otxartus P ao
A0POBON TOYKM, Hanbornee yaaneHHowm OT pacTsHYTOW 30Hbl, TPELMHOOOpa3oBaHme KOTOPON NPOBEPSETCS;

€y p- TO Xe, 8O UEHTPa TSHKECTU NPUBEAEHHOTO CEYEeHUs;

;- paccTosiHue OT LEeHTpa TSKeCTM MPMBEAEHHOrO CEeYEeHUs OO SAPOBOM TOYKM OMpenendlT no
dopmyne

p = PWred

A

B dopmyne (7.13) 3Hak "nnoc" npuHMMalOT, KOrga HanpaBlieHUs BpalleHUst MOMEHTOB P't?,lpm

(7.14)

red

BHELUHero narmbaroLlero MmomeHta M NPOTUBOMNOJIOXKHbI; "MVIHyC" - KOrga HanpasJieHnA coBnagaroT.
3HaueHuns yrnpyroro MomMeHTa conpoTtumsIieHnda npmBegeHHoOro ce4yeHna no paCTFIHyTOVI 30HE ceYvYeHusA

74

red VI NNowaab NnpuBeeHHOro nonepeYyHoro Ce4eHns arnemMeHTa Ared onpenenarT no 6.2.

Ons NPAMOYTIOJIbHbIX CeYeHUN 3HadeHune Wp,f npu OEeNCTBMM MOMEHTA B MSIOCKOCTN OCK CUMMETPUN

gonyckaeTtcsi onpefenatb no dopmyne (6.20).

7.3.6 OnpepeneHne MoMeHTa o6pa3oBaHWsl TPELUMH Ha OCHOBE HENWHEWHOW AedopMaLNOHHOMN
MoAenu Npou3BOAAT, Ucxoas u3 7.2.6, Mpu 3TOM pacHeTHblE XapaKTePUCTUKN MaTepMarnoB NpMHUMalOT ANns
npenenbHbIX COCTOSIHUA BTOPOW Fpymnbl.

3Havenne M.

pacTAHYTOW [paHM 3nemMeHTa OT [AeWCTBUS BHELUHEW Harpysku, paBHOW nNpedenbHOMY 3HauyeHMio

onpeaensoT, NpPUHUMasi OTHOCUTENbHY aedopmaunto pubpobetoHa Epr, max Y

oTHocuTenbHOW Aeopmaunmn pubpobetoHa Npu pacTsHkeHUn € (b ulr, yCTaHOBIEHHOMY 10 6.1.13.

Pacyem wupuHbl pacKpbIimusi mpewyuH, HopMaJsibHbIX K MPoAdoJIbHOU OcU 35IeMeHma
7.3.7 WnpunHy packpbiTua HOpManbHbIX TpewwmH onpegenstoT no 8.2.15 CIM 63.13330 ¢ yyetom 7.3.8.

7.3.8 HanpskeHuss Oy B pacTaHyTOM apmarype usrmbaembix npeaBapuTesisHO HanpsiKeHHbIX

3MIEMEHTOB OT BHELLHEW Harpys3kn onpegenstoT no dopmyne
‘Mp (h(] i y(!) _ N
1

roe loq, Aeeq, V.- MOMEHT MHepUWW, NMOLWAAb MPUBELEHHOTO MOMEPEeYHOTO CEYEHUS! aremeHTa U

p
red ‘4J'ed

O = i (7.15)

paccTosiHMe OT Hanbornee CXKaToro BOMOKHa A0 LeHTpa TSHKeCTU NpuBeAEeHHOro CeveHus, onpegensemMble ¢
yyeToM MNMOWaAn CeyeHus okaTom W pacTaHyTon 30H ¢ubpobeToHa, nnowagn ceyeHus pacTAHYTON
apmaTypbl cornacHo 6.2.17;

Np - ycunue npenBapuTenbHOro ooxaTus;

Mrp - n3rmbawwmi MOMEHT OT BHELUHEW Harpyskm W YCUnusa npeaBapuTenbHOro obxaTwus,
onpegensemMbli no gopmyne
AMP =AMin-€(]p, (716)

G[}p - pPacCcTtodHMEe OT TOYKU NPUNIOXEeHUA YCUnna npenBapuUTesibHOro obxatus Np A0 UeHTpa

TSKECTV NPUBEAEHHOrO CeYEHMS.
3Hak "mMuHyc" B dopmyne (7.16) npuHUMaloT, Korga HanpaBneHus BpalleHMn MOMEHTOB M u

Np ' €0 p He coBnagatot, 1 "nntoc” - korga coBnaaaroT.
HonyckaeTcs HanpsixeHne O y onpedensTs No opmyne
M—-N, (z—ep)—Rpy - Ay
. A4 P , (7.17)

rae z - paccTosHMe OT LeHTpa TSXeCT! apMaTypbl, PacnofoXeHHOW B pacTsSHYTON 30He CeYeHUsi, A0 TOYKM
NPUMOXEHUS PaBHOAENCTBYIOLLEN YCUINUIA B CKATOW 30HE dNEMEHTA;

Ahr - nnowanb paCTﬂHyTOI7I 30HbI Ce4YeHnA 3N1eMeHTa;

Gp=
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efp - pacCTodAHNE OT UeHTpa TAXECTUN apMaTypbl 40 TOYKU NPUITOXEHUA yCUnna Np .
[na anemeHTOB NpPAMOYrofibHOro nonepe4vyHoro cev4eHna 3Ha4YeHne z onpenenarnT no d)opMyne

(7.18)

rae Xp - BbicOTa CXaTOW 30HbI, onpegensemas cornacHo 6.2.17 ¢ y4eToM [encTBus ycunus
npegBapuTenbLHOro obxaTus Np .

Hanpsikenuss Gy , onpepgensiemble no dopmynam (7.15) u (7.17), He [OSKHbI npesbiwaTb

(.Rf, ser O pp ).

Pacyem npedeapumenibHO Hanpsi)XXeHHbIX hubpPo6emoHHbIX 35IeMeHmoe Mo npoz2ubam
7.3.9 PacyeT npeaBapuTeNnbHO HampsiKEHHbIX 3NEMEHTOB MO Mpornbam crnegyeT Npou3BOAMTbL MO
6.2.13-6.2.20 u ¢ yyetom 7.3.10, 7.3.11.

7.3.10 KpuBnsHy wusrnbaembix npeaBapuUTENbHO HaMPSPKEHHbIX 3NEeMEHTOB ; OT [JencTBus

COOTBETCTBYIOLLIMX HArpy3oK onpeaensoT no dopmyne
l _ M — A{p ' eﬂp
o D , (7.19)
roe M - narnbarowmm MOMEHT OT BHELUHEW Harpysku;
N p W €, - ycunue npenBapuTesibHOrO OGXaTus U ero 9KCLUEHTPUCUTET OTHOCUTESIbHO LeHTpa

TAXEeCTU NpmnBeeHHOro nonepeYyHoro ce4eHna anemMeHTa;
D- M3rmbHas XecTKOCTb npmeeaeHHOro nonepevyHoro ce4yeHna anemMeHTa, onpenendemMas no 6.2 kak

ANl BHELEHTPEHHO CXaToro yCUnMeM npeaBapuTeSibHOro obxaTusi anemeHTa ¢ ydeToM usrubaroLlero
MOMEHTa OT BHELLUHEW Harpy3ku (CM. pUCYHOK 9).

Oy = E5pEfreg

N
|
lh

¥e
-

;
SN

¥

ﬂ.f"a'f =& ym EJ’..rad A.I'

o .
Eiea Rtz ser
Agt pq

1 - ypOBEeHb LieHTpa TSHKeCTU NpMBeAeHHOro 6e3 yyeta pacTaHyTon 30Hbl ubpobeToHa nonepeyHoro
ceyeHus
PucyHok 9 - lNpuBeaeHHoe nonepevHoe ceveHne N cxema HanpsxeHHo-4edOopMUPOBAHHOIO COCTOAHUS

n3rnbaemoro NpefBapuUTENIbHO HaNPSHKEHHOTO 3reMeHTa ¢ TPELLMHAMM NpK ero pacyeTte no gedopmaumsam

OnpedesieHue KpueuU3Hbl npedeapumesibHO HalpPsPKeHHbIX 3/IeMeHmMoe Ha OcHoee
HeJsluHeliHOU deghopMayuoHHOU modenu

7.3.11 KpuBusHbl (pMOPOOETOHHLIX 3MEMEHTOB Ha y4vacTkax 0e3 TpewuH M C TpewuHamn B
pacTAHYTOW 30He ceuvyeHuss criefyeT onpedensTtb no 6.2.20, npu 3TOM ANs 3MEMEHTOB C HOpMarnbHbIMU
TpelwnHaMn B pacTAHYTON 30HE HanpshkeHue B Hanpsraemom apmatype, nepecekarollerd TpeLUnHbl,
onpegenstoTt no Cl1295.1325800.

8 KoHCTpyKTUBHbIE TpeboBaHuA
8.1 [Onsa obecneyennss 6e30MacHOCTM U 3KCMJIyaTAUUMOHHOW MPUrogHoOCTM  UBPOBETOHHLIX
KOHCTPYKUMI nomMumo TpeboBaHWA K pacyeTy crnegyeT BbIMOMHATb KOHCTPYKTVMBHbIE TpeboBaHus K
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reoMeTpuyeckum pasmepam U apmMUpOBaHUIO.
8.2 leomeTpuyeckne pasmepbl HUOPOBETOHHBLIX KOHCTPYKLUMA W UX apMUMpOBaHWE CTepXHEBOM
apMaTypomn OOrbKHbl cooTBeTcTBOBaTh TpebosaHuam CI1 63.13330, CIT 297.1325800 u CI1 295.1325800,
YCTAHOBMEHHBIM K TFEOMETPUYECKMM pa3mMepaM W apMUpOBaHW0 OETOHHbIX W Xene306eTOHHbIX
KOHCTPYKLMN.
8.3 KoadppumumeHT chumbpoBoro apmMmpoBaHust no obbemy pekoMeHAyeTcs MpuHMMaThb B npenenax

0,005 < H 5 <0,018 Ans KOHCTPYKUMIA, paBoTaloWwmx Ha pacTsKeHue, uarmb n cxatve. [ns KOHCTPYKUMIA,

NMOABEPXKEHHbBIX UCTUPAKLWMM BO3AENCTBUAM UMW NPU NPEeabABAEHUN K HUM MOBbIWEHHbIX TpeboBaHui K
TPELLMHOCTOMKOCTM [OOMYyCKaeTCsd MNpyu HanmMydMmm 3KOHOMMYECKOro OOOCHOBaHMSA npuvHMMaTe 6Gonblimnni
Ko3pMLUMEHT PnOPOBOro apmMmpoBaHus Mo o0LEMY.

MpunoxeHne A

OcHOBHble OyKBEHHbIe 0603Ha4YeHusA

Ycunus om gHewHUX Hagpy30K U 8030elicmeuli 8 nornepeyHoM cedeHuu aremeHma

M - v3mbatoLmnii MOMEHT;

M - vsrvbalowmnii  MOMEHT C y4eToM MOMEHTa Yycunusi npeasapuTenbHoro obxartwus
p OTHOCUTENbHO LiEHTPa TSHKECTU NPUBELEHHOMO CEYEHMS;

N - npojonbHas cuna;
Q - nonepeYyHas cuna.

Xapakmepucmuku Mamepuasos

- HOpMaTuBHOE COMpoTMBIEHNe pubpobeToHa OCEBOMY CXaTUIO;

Rﬂ), n

- pacyeTHble conpoTuBneHuss ¢ubpobeToHa oOceBOMy CXaTuio ANs  npedenbHbIX
COCTOSIHUI COOTBETCTBEHHO NEPBOW 1 BTOPON rpynm;

R. b R fb, ser

- HOpMaTVBHOE COMpPOTMBIEHNE (PUBPOGETOHA OCEBOMY PACTSKEHMIO;

R.,"?)L_ n

- pac4yeTHble conpoTuBIIEHUA CbM6p066TOHa OCeBOMY pacCTAXeHUK AOnA npenenbHbIX
COCTOSIHU COOTBETCTBEHHO NEPBOM 1 BTOPOW rpynn;

Rﬂ)f ) Rﬂ)i , ser

R - HopMaTuBHOE ocTaTto4Hoe COMpPOTUBNEHNE dubpobeToHa PacTSXEHUIO,
Jotln COOTBETCTBYIOLLEE 3HAYEHWIO MEepeMeLLeHUii BHELHMX rpaHei Hagpesa 0,5 MM npu
UCMbITaHUSX Ha U3rnB;
Rﬂ; s HOpMaTuUBHOE ocTaTto4Hoe COMpPOTUBNEHNE dubpobeToHa PacCTSKEHUIO,
3n

COOTBETCTBYyHOLLEEe 3HAYEeHUH nepemMeLLeHnin BHELWHMX FpaHen Hagpesa 2,5 mm npu
MCNbITAHUSX Ha U3rno;

- pacyeTHble OCTaTOYHble COMpOTUBEHUsT DUBpoBeTOHa pacTsKEHWUIO ANS npedenbHbIX
COCTOSIHUIA COOTBETCTBEHHO MEPBOW 1 BTOPOK rpynn;

Rﬂn‘ 2, R fbi2, ser

- pac4yeTHble OCTaTOYHble cOnpoTMBNEHMs unbpobeToHa pacTSKeHWo ANA npeaenbHbIX
COCTOSIHU COOTBETCTBEHHO NEPBOW U BTOPOW rpynn;

ij;}; ) Rﬂ)f3. ser

R. R, - pacyeTHble COMPOTUBIIEHUS KOMMO3UTHOWM MOSNIMMEPHON apMaTypbl PaCTSHKEHWUIO AJ1S
o TS ser npeaenbHbIX COCTOSIHUIA COOTBETCTBEHHO NEepPBO U BTOPOK rpynm;
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R. i
Elfb

E Jb,red
E bt red
E f

E [red
ro

(Pb, cr
Qr

b

by, b
h

hy, Wy
a, a
ho, ho

-

pacyeTHOE COMPOTUBMEHWE MOMEPEYHON KOMMO3UTHOM  MOMNMMepHoi  apmMatypsbl
pacTsBKeHUIo;

HayanbHbIA MoAYsb YNPYrocTy (hubpoGeToHa NP CXaTUM U PACTSKEHUM;

npuBeAeHHbI Moaynb AedopMaLmm cxaToro hmbpobeToHa;
npuBeAeHHbIN Moy nb AedopmManunm pacTaHyToro hnbpobeToHa;
MoZaynb YNpyroctTn apMatypel;

npuBeOeHHbIi  Moaynb  gedopMauuyM  KOMMO3UTHOW  MOSIMMEPHOM  apMartypbl,
PacnonoXeHHOM B pacTAHYTOW 30HE 3fieMeHTa C TpeLluHamu,;

OTHOCUTENbHbIE AedopmaLn KOMNO3UTHOW MOSIMMEPHOMN apMaTypbl NpU HanpsA>XeHuu,

paBHOM Rf;
KoadppmumneHT nonsyyectn pubpobeToHa;

OTHOLLEHMEe COOTBETCTBYHOLLUMX MO,EI,yJ'Iel;I ynpyroctm apmatypbl Ef n d)Vl6p06€TOHa

JEzﬂ)ﬁ' .
leoMempuyeckue xapakmepucmuKu
LUIMPUHA NPAMOYTONBHOO CeYeHNst; LIMpKUHa pebpa TaBpoBOro 1 ABYTABPOBOrO CEYEHWI;

LUMPUHA MOMKX TaBPOBOTO W [BYTaBPOBOrO CEYEHWI COOTBETCTBEHHO B PACTSHYTON U
CXaTow 30Hax;

BbICOTa NPAMOYrofnibHOro, TaBpoBOro 1 AByTaBpOBOro ceveHun;

BbICOTa MNOJIKM TaBpPOBOro M ABYTaBPOBOIo ceyeHun B paCTﬂHyTOVI N CXKaTol 30Hax,
COOTBETCTBEHHO;

paccTosiHMe OT paBHOAEWCTBYHIOLLEN YCUNUIA B apMaTtype A0 GnvxanLlel rpaHn cedeHuss;

paGoyast BbicoTa ceueHusi, pasHast (A —a)n (h—a'), cootsetcTBeHHO;

BbICOTa CXaToW 30HbI PMBPOGETOHE;

X
OTHOCUTENbHAs BbICOTa CXXaTOW 30HbI (bM6p06eTOHa, paBHasA hO )

paccToaHne Mmexay xomytamu, nsmMmepeHHoe no arfinHe anemMeHTa;
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€

e, e

@{}p

(,’P

KCLIeHTPUCUTET NPOAONbHON curnbl N OTHOCUTENbHO LEeHTpa TSXEeCTU NpuBEOEeHHOro
ceyeHusi, onpegensiemblli ¢ yyetom 7.1.7 n 8.1.7;

paccTosAHMA OT TOYKU NPUMNOXEHUS NPoAorbHOM cunbl N 4O paBHOAENCTBYIOWEN YCUNUin
B apmatype S n S’, COOTBETCTBEHHO;

OKCUEHTPpUCUTEeT ycunma npenBapuTesibHOro obGxaTuss OTHOCUTENbHO LUeHTpa TAXeCTUu
npuBeaeHHOro cevyeHnsa,

pacCToAaHME OT TOYKU MPUNOXKEHUA yCcunua npenBapuTeribHoro obxaTtuna NpC y4yeTom

n3rndaroLlero MOMeHTa OT BHELLHEWN Harpy3km OO LEeHTpa TAXeCTu paCTﬂHyTOVI nnum
HaumeHee cxaTomn apmMaTtypbl;

nponeT afneMeHTa,

ANVHa 30HbI Nepefayn NpeaBapuTeNbLHOTO HaNpsKeHUs B apMaType Ha (hubpobeToH;

pacdyeTHas OfMHA 3NeMeHTa, NnoABepralpLLlerocs AENCTBUIO CXKMMaoLWen NpOAOnbHON
cUnbl;

pagnyc uHepuun nonepeyHoro ceYeHuda aNeMeHTa OTHOCUTENTIbHO UeHTpa TAXeCTu
cevyeHund,

HOMWHasbHbI AMameTp CTepXHel COOTBETCTBEHHO MPOAOSIbHOW W MOMepevHon
KOMMO3UTHOW NONMMEPHON apmaTypsbl;

nnowanb ceydeHnst NPoLONbHON KOMMO3UTHOM NOSIMMEPHOM apMaTtypbl;

nnowagb Ce4eHUs XOMYTOB, PACMONIOXKEHHbIX B OAHOM HOPMAarnbHOWM K MPOOOSIbHON OCU
3M1eMeHTa NOCKOCTU, NepecekaroLen HakNoOHHOE CEYEHUE;

KO3(h(PULUNEHT apMMPOBAHWS, OMPEeAEnsieMbli Kak OTHOLUEHWE Mnowaan CcevyeHust
apmatypbl [ Kk nnowaan nonepedHoro ceueHus anementa b - /iy 6es yueta ceecos
CXKaTblX U pacTAHYTbLIX MOMOK;

nnowanb Bcero pmbpobeToHa B NONEPEHHOM CEHEHUN;

nnowagb cevyeHuss prMbpobeToHa CKaTol 30HbI;
nnowanb ceveHnss hnubpobeToHa pacTAHYTON 30HbI;
nnowasb NpMBEeAEHHOrO CEYEHNS ANIEMEHTA;
nnowagb cMaTust pnbpobeToHa;

MOMEHT MHepunn cevyeHmnsa Bcero (bl/l6p066TOHa OTHOCUTEJIbHO LIeHTpa TAXEeCTU cevYeHuns
AnemMeHTa,

MOMEHT nHepunn npuBeeHHOro ce4eHna anemMmeHTa OTHOCUTENbHO ero LleHTpa TAXeCTU;
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W - MOMEHT CONnpoTUBNEHNA CEHEHUA drnemMeHTa Ana Kpa|7|Hero PacCTAHYTOro BOJIOKHA.

YK 624.012.3/4:691.328.44:625.877 OKC 91.080.40

KntoueBble crnoea: pubpobeToH, MonMMepHast KoMMno3uTHast oubpa, nosniMmepHast KOMNo3uTHas apMaTypa,
KOHCTPYKLMK, pacyeT Mo NMPOYHOCTU, pacyeT Mo TPELLMHOCTOMKOCTU, pacyeT no aedopmaumsiv
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