CMN KOHCTPYKLIMWM CTA/IbHBIE TOHKOCTEHHbIE 13 XO/I0AHOTHYTbIX OLIMHKOBAHHbIX MPOPUIEN
FTOPPUPOBAHHbLIX TMCTOB MPABUJIA MPOEKTVUPOBAHUA-...

MWHUCTEPCTBO CTPOUTENBLCTBA U UTULLHO-KOMMYHANBHOIO
XO3ANCTBA POCCUIACKOMN GEAEPALIUN

NMPUKA3
ot 3 pekabpna 2016 r. N 881/np

OB YTBEPXXAEHMUN CBOAA NMPABWU "KOHCTPYKLIUM CTA/TbHbIE
TOHKOCTEHHbIE U3 XONOAHOMHYTbIX OLLMHKOBAHHbIX NPO®UNEN
N TO®PUPOBAHHbLIX INCTOB. NPABU/IA NPOEKTUPOBAHUA"

B cooTBetctBMM C MpaBunamm paspaboTku, yTBEPKAEHMA, ONy6ANKOBAHWUA, N3MEHEHMA U OTMEHbl CBOAOB
npaBwun, yTBep*KAeHHbIMM MocTaHoBAeHnem [pasuTtenbctBa Poccuitckoit ®egepaumnm ot 1 urona 2016 r. N 624,
noanyHkTom 5.2.9 nyHKkTa 5 MosoKeHnMAa o MUHUCTEPCTBE CTPOMUTENLCTBA M HKUANLLHO-KOMMYHA/IbHOrO X03AMCTBa
Poccuiickoit ®egepaummn, yTBepKAeHHOro noctaHosseHnem Mpasutensctea Poccuiickoit Pepepaumm ot 18 HoAGpsA
2013 r. N 1038, nyHKTom 244 [naHa pa3paboTkM M yTBEPXKAEHWUS CBOAOB MNPaBWA W aKTyaaM3auuum paHee
YTBEP)KAEHHbIX CBOAOB MPaBWA, CTPOUTENbHbIX HOPM WM npasua Ha 2015 r. M nnaHosbiM nepuog go 2017 r.,
YTBEPKAEHHOTO NpPUKazom MUHUCTEPCTBA CTPOUTENBCTBA M MKUAULLHO-KOMMYHA/NbHOFO Xo3AilcTBa Poccuiickol
depepaunn ot 30 nioHa 2015 r. N 470/np ¢ USMEHEHUAMM, BHECEHHbIMU NMPUKa3oM MUHNCTEPCTBaA CTPOUTE/IbCTBA U
MUINLLHO-KOMMYHaNbHOTOo X03aicTBa Poccuitickon depepaumnm ot 14 ceHtabpa 2015 r. N 659/np, npukasbisato:

1. YTBEpAMTb M BBECTU B AEWCTBME Yepe3 6 MecALeB CO AHA M34aHWA HACTOALLEro MpuKasa CBOA, MpaBuA
"KOHCTPYKUMM CTaNibHble TOHKOCTEHHbIE M3 XONOAHOMHYTbIX OLMHKOBAHHbIX Npoduaein n rodpupoBaHHbIX ANCTOB.
MpaBunaa NPoeKTUpPOBaHMUA" COrnacHo NPUIOKEHUIO (He NpuBoauTca).

2. [lenapTameHTy rpafoCcTPOUTENIbHON AEATENbHOCTU U apXMTEKTypbl B yyeHue 15 aHel co AgHA u3gaHus
npWUKasa HanpasuTb YTBEPXKAEHHbIA cBOA MpaBua "KOHCTPYKUMM CTanbHble TOHKOCTEHHbIE M3 XOA04HOTHYTLIX
OLMHKOBaHHbIX Npodusein n rodppmposaHHbIX INCTOB. MpaBuaa NPoeKTMPOBaHUA" Ha PErUCTPaLMIO B HALMOHAbHbIN
opraH Poccuiickon Peagepaumm No cTaHAAPTM3aLMN.

3. [enapTameHTy rpafoCTPOUTE/IbHON AeATeNbHOCTU W  apPXUTEKTypbl obecneuyntb onybiMKOBaHWE Ha
oduumanbHom caTe MuHcTpos Poccum B MHPOPMALMOHHO-TENIEKOMMYHUKAUMOHHOW ceTu "MHTepHeT" TekcTa
YTBEPKAEHHOro cBoAa NpaBua "KOHCTPYKLMM CTa/lbHble TOHKOCTEHHbIE M3 XO104HOMHYTbIX OLLMHKOBAHHbIX Npoduaei
1 rodpnpoBaHHbIX NCTOB. MpaBuaa NPoeKTMpoBaHMA" B 3N1eKTPOHHO-UMbpoBol popme B TeyeHue 10 aHel co gHA
perncTpaumnmn ceoga npaBua HauuMoHaNbHbIM OpraHom Poccuiickot Pegepaumnm no cTaHgapTU3 ALK,

4. KOHTpONb 32 UCMONHEHMEM HACTOALLEro NPUKasa BO3NOXUTb Ha 3amecTuTens MuWHUCTpa CTPOUTENbCTBA U
XKUNULHO-KOMMYHaNnbHOro xo3aictea Poccuiickon Pepepaunn X.4. Masnusaposa.

MN.0. MuHuctpa
E.O.CN3PPA




YTBep)XAeH n BBeAeH B fencTBue
Mpukasom MuHUCTEPCTBA CTPOUTENIbCTBA
N KUANLLHO-KOMMYHa/IbHOMO XO3AMCTBa
Poccuiickoit deaepaumm

o1 3 pekabpa 2016 . N 881/np

CBO/A NPABUJ

KOHCTPYKUWUUN CTAJZIbHbIE TOHKOCTEHHbBIE U3 XO/TIOAHOIHYTbIX
OLIMHKOBAHHbIX NPO®UNEN U TOSPUPOBAHHbIX IUCTOB

NPABUJIA NPOEKTUPOBAHUA

Cold-formed thin-walled steel profile and galvanized
corrugated plate constructions. Design rules

Cn 260.1325800.2016

(8 pea. M3meHeHna N 1, yTB. MNpuKasom
MuHcTtpos Poccum ot 28.01.2019 N 51/np,
M3meHeHuAa N 2, yTB. MNprnKasom
MwuHcTpos Poccum ot 07.09.2021 N 643/np)

OKC 91.080.10,
77.140.70

[AaTa eBeaeHusa
4 nioHAa 2017 ropa

Mpepgucnosue
CsepeHuA o cBoae Npasun

1 UCMOJTHUTEJIb - 3aKpbiToe akLuMoHepHoe obliecTBo "LieHTpanbHbIM opaeHa Tpyaosoro KpacHoro 3HameHwu
Hay4YHO-UCCNEeA0BaTENbCKUIA U NMPOEKTHbIA UHCTUTYT CTPOUTE/IbHBIX META/I/IOKOHCTPYKUMA nm. H.M. MenbHMKoBa"
(3A0 "UHNUNCK um. MenbHuKoBa")

2 BHECEH TexHW4YecKum KomuTeToM no ctaHaaptmsaummn TK 465 "Ctpontensctso”

3 NOArOTOBNEH K YTBEPKAEHWIO [denapTameHTOM rpagoCTPOUTENbHOW AEATEeNbHOCTU U apXUTEKTYpPbl
MUHUCTEPCTBA CTPOUTENBCTBA U KUANLLHO-KOMMYHabHOTO X03s1icTBa Poccuitckont depepaumm (MuHctpon Poccmm)

4 YTBEPAEH npukasom MuHMUCTEPCTBA CTPOUTENLCTBA U KUANLLHO-KOMMYHA/IbHOTO X03aiCcTBa Poccminckol
depepaunn ot 3 gekabpa 2016 r. N 881/np v BBeaeH B aeicteune ¢ 4 noHa 2017 r.

5 3APETUCTPUPOBAH ®egepanbHbiM areHTCTBOM MO TEXHUYECKOMY PEryiMpoBaHMIO U METPOOIrMU
(PocctaHpapT)

6 BBEJEH BIEPBbIE

B cniyyae nepecmompa (3ameHbl) uau ommeHsl HACMoAw,e2o c800a npasusa coomsemcmasyrouiee ygedomseHue
bydem onybauKo8aHoO 8 ycmaHoeneHHOM ropsadke. Coomsemcmeayowas UHGopmayus, yeedomsaeHue U meKcmel
pasmMew,aromess makxe 8 UHPOPMAYUOHHOU cucmeme o06uwe2o MoA63080HUA - HA oguyuanbHom calime
paspabomyuka (MuHcmpol Poccuu) 8 cemu UHmepHem.
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BeepeHue

Hactoawmin ceog, npasun obecneumBaeT cobniogeHue tpebosaHui denepanbHbix 3akoHoB: N 184-d3 "O
TexHuyeckom perynmposaHun”, N 384-d3 "TexHMUeCcKNin pernameHT o 6e3onacHoCTU 3a4aHNIN 1 coopyKeHui", N 123-
®3 "TexHUUeCKM pernameHT o TpeboBaHUAX NoXKapHoK 6esonacHocTn".

HacToAawmi ceoa npasun paspaboTaH aBTopckum Konnektnasom 3A0 "LIHUUMCK nm. MenbHMKoBa" (KaHA,. TEXH.
HayK, aou. H./. lpecHAKos, KaHA,. TeXH. HayK B.®. benses, A-p TexH. HayK B.M. lopuykuli, KaHA,. Xxum. HayK I.B. OHocos,
E.A. MoHyposa, C.W. boukosa) npu ydyactum AO "HUL, "Ctpoutennctso" - ULHUUCK nm. B.A. KyuepeHKo (4-p TeXH. Hayk,
npoo¢. N.U. BedsKos, a-p TexH. HayK, npod. M1.I. Epemees), 000 "TexcodT" (4-p TeXH. HayK, Nnpod. B.A. CemeHo8, KaHa,
TexH. Hayk 3.X. 3ebenbaH), PIEOY BO "CnubAAN" (r. OmcK) (4-p TexH. HayK, npod. C.A. Makees), Pupma "YHUKOH" (r.
KemepoBo) (KaH4. TexH. HayK B.B. KamrowuH), OAO "Nuneuknit Tmnpomes" (C.A. @edroHuH).

N3meHeHue N 1 paspaboTaHo aBTOpcKUM KonnekTneom 3A0 "LLHUUMCK um. MenbHMKoBa" (4-p TEXH. HayK B.M.
lopuykuli, KaHA. TexH. Hayk B.®. benses, E.A. MoHyposa, C.U. boukosa).
(ab3au BBeaeH MameHeHnem N 1, yT8. Mprkaszom MuHcTpoa Poccum ot 28.01.2019 N 51/np)

M3meHeHne N 2 k CMN 260.1325800.2016 pa3spaboTtaHo aBTOpcKMM Koanektnsom 3A0 "UHUUNCK um.
MenbHuKOBA" (KaHA. TexH. HayK B.®. benses, C.U. boukoea, [.E. lonybes, B.B. KoceHkos, A.B. LLlypuHos) npu y4actmm
Accoumauum "ObbeanHeHNe y4acTHMKOB BM3Heca No Pa3BUTUIO CTa/IbHOMO CTPOUTENbCTBA" (KaHA. TexH. Hayk T.B.
Hasmeesa).

(ab3au, BBeaeH M3meHeHnem N 2, yTB. Mpukaszom MuHctpoa Poccum ot 07.09.2021 N 643/np)

1 O6nactb npumeHeHUsn

HacToAwmin cBog npaBuAa ycTaHaBAMBAET NpaBuaa NPOEKTUPOBAHNA U METOAbl pacyeTa U pacnpoCcTpaHAETCA Ha
CTaNIbHble TOHKOCTEHHbIE KOHCTPYKUUM M3 XONOLHOTHYTbIX OLMHKOBAHHbIX npoduneit n roppmpoBaHHbIX NUCTOB,
3KCMIlyaTUpPYeMbIX NPU pacyeTHon TemnepaTtype He Bbiwe natoc 100 °C 1 He HUKe MuHyc 55 °C.

HacToAwmit ceBoa NpaBmA He PacnpOCTPAHAETCA Ha KOHCTPYKLMM U3 X0104HODOPMOBaHHbIX Npoduaei Kpyrioro
WAW NPAMOYIOIbHOTO 3aMKHYTOMO CeYEHMA.

2 HopmaTtusHblie cCbINIKK

B HacToAwem cBoge npaBmna UCNOAb30BAHbl HOPMATUBHbIE CCbIIKM Ha caeaytowme OKYMEHTbI:

FOCT 9.401-2018 EauHas cucTema 3almTbl OT KOPPO3UKM M cTapeHus. MoKpbITUA nakokpacoudHble. Obuwme
TpeboBaHUA U METOAbl YCKOPEHHbIX UCMbITAHUA HA CTOMKOCTb K BO3AEWCTBUIO KIMMATUYECKMX GpaKTopoB
(8 pea. U3smeHeHumsa N 2, yTs. Npukasom MuHctpos Poccun ot 07.09.2021 N 643/np)

FOCT 166-89 LUtaHreHUMpKyAn. TexHUYeCcKne ycnosmsa
(ccbinka BBegeHa MameHeHnem N 1, yT8. Mprkaszom MuHcTpos Poccum ot 28.01.2019 N 51/np)

Ccblika uckaoveHa ¢ 08.10.2021. - UsmeHeHue N 2, yTB. Mprkasom MuHcTpos Poccum ot 07.09.2021 N 643/np.

FOCT 9454-78 MeTannbl. MeToA UCMbITAaHUA HA YAAPHbBIN M3rMb NPU NOHUMKEHHbIX, KOMHATHOM U NOBbILWEHHbIX
Temnepartypax

(ccbinka BBegeHa MameHeHnem N 1, yT8. Mprkaszom MuHcTposa Poccum ot 28.01.2019 N 51/np)
FOCT 10299-80 3aK/ienKku ¢ NOAYKPYr/10i roIoBKOW KnaccoB To4HOCTU B 1 C. TexHuueckume yciosua
FOCT 10300-80 3ak/ienku c NOTanHOM ro/I0BKOM KiaccoB TOYHOCTM B 1 C. TexHUYecKkue ycnosus
FOCT 10301-80 3aK/ienKku ¢ NoynoTanmHoOM roNoBKOM KiaccoB TouHocTn B n C. TexHMYecKkue ycnosumsn
FOCT 10618-80 BuHTbI camoHape3atolue gna metanna v naactmaccl. Oblme TexHMYecKme ycaoBus

FOCT 10619-80 BuHTbI camoHapes3atolme ¢ NoTanHOM roIOBKOM ANA MeTanna v naactmaccbl. KOHCTpyKUumua 1
pa3mepbl
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FOCT 14918-2020 MpoKaT IMCTOBOMN FOPAYEOLMHKOBAHHbIN. TEXHUYECKME YCI0BUSA
(8 pea. UsmeHeHus N 2, yTB. Mpukaszom MuHctpos Poccum ot 07.09.2021 N 643/np)

CcbinKa uckntodeHa ¢ 08.10.2021. - UameHeHue N 2, yTB. MpuKkazom MuHcTpos Poccum ot 07.09.2021 N 643/np.

FTOCT P 58942-2020 Cuctema obecneyeHuss TOYHOCTM TEOMETPUYECKMX NApPaMeTPOB B CTPOUTE/IbCTBE.
TexHoNornyeckue JonyckKm
(8 pea. UsmeHeHus N 2, ytB. Mpukaszom MuHctpos Poccun ot 07.09.2021 N 643/np)

FOCT 21780-2006 Cuctema obecrneyeHMa TOYHOCTU FEOMETPUYECKMX NapaMeTpoB B cTpouTenbcTee. Pacuer
TOYHOCTU

FOCT 23118-2019 KOHCTPYKLUMK CTaNbHble cTpouTesbHble. ObLne TeEXHUYECKME YC0BUA
(8 pea. U3smeHeHumsa N 2, yTB. NMpukasom MuHctpos Poccum ot 07.09.2021 N 643/np)

FOCT 24045-2016 Mpodunan cTanbHblie AUCTOBbIE THYTbIE C TpaneumeBMaHbIMU roppamm 4na cTpoOUTeNbCTBA.
TexHu4ecKkne ycnosus
(ccbinka BBepseHa MsmeHeHunem N 2, ytB. Mpukasom MuHctposa Poccun o1 07.09.2021 N 643/np)

FOCT 27772-2015 MpokKaT Ana CTPOUTENbHbIX CTaslbHbIX KOHCTPYKUMA. ObLIMe TeXHUYECcKme yC1oBuA
FOCT 27751-2014 HapeXHOCTb CTPOUTE/NIbHbIX KOHCTPYKLUMIN M OCHOBaHMN. OCHOBHbIE NMONOXEHMUA

FTOCT 34180-2017 TpokaT CTa/ibHOW  TOHKO/IMCTOBOM  XONOAHOKATaHbli WM XONOAHOKATaHbIM
ropsAYeOLMHKOBAHHbIM C MOIMMEPHbBIM NMOKPbITUEM C HEMPEPbIBHbLIX ANHUIA. TEXHUYECKUE YCNOBUSA
(ccbinka BBepeHa MameHeHnem N 1, yTt8. Mprkaszom MuHcTposa Poccum ot 28.01.2019 N 51/np)

Ccbinka nckntodeHa ¢ 29 uiona 2019 roga. - UsmeHeHnue N 1, ytB. Mpukaszom MuHcTpoa Poccnm ot 28.01.2019 N
51/np

Ccbl/ika uckaoyeHa ¢ 08.10.2021. - UsmeHeHue N 2, yTB. Mprkasom MuHcTpos Poccun ot 07.09.2021 N 643/np.
FOCT P MCO 7050-2012 BuHTbI camoHapesatoLme ¢ NoTaiHOM roloBKOW U KpecToobpasHbIM LWULLEM
FOCT P MCO 8765-2013 BonTbl € LUECTUTPAHHOMN FOIOBKOM C MeNIKMM Wwarom pesbbbl. Knaccbl TouHocT A n B

FOCT P UCO/M3K 12207-2010 WHdopmaLMoHHaA TexHonorusa. CUcTeMHas U NporpaMmHas MHMKeHepus.
Mpouecchbl *)KM3HEHHOIO LMKAa NPOrPaMMHbIX CPeACTB

FOCT P UICO/M3K 14764-2002 UHPopmaumnoHHas TexHonorma. ConpoBoskaeHue NporpamMmmHbIX CpeacTs

CM 2.13130.2020 Crctembl NPOTMBOMNOXKAPHOM 3aWmTbl. ObecneyeHmne OrHeCTOMKOCTU 06 bEKTOB 3aLLUTBI
(8 pea. UsmeHeHmsa N 2, yTB. MNMpukasom MuHctpos Poccun ot 07.09.2021 N 643/np)

CN 16.13330.2017 "CHuN 11-23-81* CtanbHble KOHCTPYKUMK" (c nsmeHeHnsmu N 1, N 2)
(8 pea. U3smeHeHmsa N 2, yTB. Npunkazom MuHctpos Poccun ot 07.09.2021 N 643/np)

CMN 20.13330.2016 "CHwM 2.01.07-85* Harpy3ku u1 Bo3gencteua" (c uameHeHnsmu N 1, N 2)
(8 pea. UsmeHeHus N 2, yts. Mpukaszom MuHctpos Poccun ot 07.09.2021 N 643/np)

CN 28.13330.2017 "CHw1M 2.03.11-85 3awwunTa CTPOUTENbHbIX KOHCTPYKLMIN OT Koppo3uun" (c usmeHenmamm N 1,
N 2)
(8 pea. U3smeHeHumsa N 2, yTB. Npukasom MuHctpos Poccun ot 07.09.2021 N 643/np)

CN 70.13330.2012 "CHwuMN 3.03.01-87 Hecywue u orpaxkaatowme KOHCTpyKumnn" (c usmeHeHmamm N 1, N 3, N 4)
(8 pea. U3meHeHus N 2, yTB. Mpukaszom MuHctposa Poccun ot 07.09.2021 N 643/np)

CMN 131.13330.2020 "CHuN 23-01-99* CtpouTenbHaa kaumaTtonormns"
(8 pea. UsmeHeHus N 2, ytB. Mpukaszom MuHctpos Poccun ot 07.09.2021 N 643/np)
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MpvmeyaHne - Mpu NONb3OBAHUM HACTOALWMM CBOAOM MpaBuA LienecoobpasHo nNpoBepuTb AencTeue
CCbI/IOYHbIX [OOKYMEHTOB B WHGPOPMALMOHHOM cucTeme obLWero nonb3oBaHWA - Ha oduUMANbHOM caiTe
denepanbHOro opraHa MCNOAHUTENBHOM BNacTU B chepe CTaHZApTM3auumM B ceTM MHTEepHET MAM MO eXKerogHomy
MHPOpMaUMOHHOMY YKasaTento "HaumoHanbHblie cTaHAapTbl", KOTOPbIN ONyH6AMKOBAH MO COCTOSIHUIO Ha 1 AHBapA
TEKYLEero roga, M no BblMyCKaM eXemecAYHOro MHPOPMaUMOHHOTO yKasatena "HauMoHanbHble CTaHAapTbl" 3a
TEKYLWMIM roa. Ecnm 3ameHeH CCblIoYHbIM LLOKYMEHT, Ha KOTOPbIM AaHa HeJAaTMPOBAHHAA CCbINIKA, TO peKoOMeHayeTcA
MCNONb30BaTb AENCTBYIOLLYIO BEPCUIO 3TOFO AOKYMEHTA C Y4ETOM BCEX BHECEHHbIX B AaHHYIO BEPCUIO U3MEHEHUN.
Ecnn 3ameHeH CCbIZIOYHbIN SOKYMEHT, Ha KOTOPbLIN AaHa AaTMPOBAHHAA CCblJIKA, TO PEKOMEHAYETCA UCNONb30BaTb
BEPCUIO 3TOr0 AOKYMEHTa C YKa3aHHbIM Bbile roAom yTBepaeHua (npuHaTMA). Ecam nocne yTtBeprKaeHuA
HaCTOALLEro CBOAA NPaBMA B CCbINOYHbIN AOKYMEHT, HAa KOTOPbIM AaHa AaTMPOBAHHAA CCbI/IKA, BHECEHO M3MEHEHMUE,
3aTparvBatoLlee NoJIoXKEHWe, Ha KOTOPOe AaHa CCblJIKa, TO 3TO NOJIOXKEHWE PEKOMEHAYEeTCs NPUMEHATb 6e3 yyeTa
AaHHOTo U3MeHeHUA. Ecan ccblNoYHbI LOKYMEHT OTMeHEeH 6e3 3ameHbl, TO NOJI0XKEHME, B KOTOPOM AaHa CCbINKA Ha
HEero, peKkomeHayeTca NPUMeEHATb B YacTu, He 3aTparnBatowen aTy ccobliky. CBeaeHMa o AeNCTBUM CBOAOB NpPaBuA
uenecoobpasHo nposepuTb B PegepasibHOM MHPOPMALMOHHOM PpoHAE CTaHAAPTOB.

3 TepmuHbI M onpeaeneHusn

B HacTosALLeM CBOAE NPaBU/ MPUMEHEHbI C/leAyoLLMe TEPMUHbI C COOTBETCTBYIOLLIMMM ONpeaeeHNAMM:

3.1 ponroBeyHOCTb: CNOCOBHOCTb CTPOUTENLHON KOHCTPYKLUMN UAU COOPYIKEHUA COXPaHATb GU3NYECKMe M
3KCMNAyaTauMOHHbIE CBOWMCTBA, YCTaHAB/AMBAaEMble NMpPU MPOEKTUPOBaHMM M obecneuymBalowme ero 6esaBapuiiHyio
3KCMNyaTauMto B TEYEHNE PACYETHOTO CPOKA CNYKObI MPU HaA/1eXKalem TEXHUYECKOM 0BCYKMBAHUMN,

3.2 3aKpenneHue: 3aKpenneHne 3/eMeHTa WUAM ero 4acTu OT JIMHEWHbIX WAW YINOBbIX NepemelLeHnin nam
aedbopmanmin oT KpyveHMa Uan gensaHaumm ce4eHmMn, KOTOPOe NOoBbILWAeT YCTOMYMBOCTb aHa/IOMMYHO XKECTKOM onope.

3.3 KacceTHbI npodunb: MNPodUANPOBAHHBIN NUCT C BONbLWIMMKN KpaeBbiMKU OTTIMBaMK, NpeaHa3Ha4YeHHbIMM
ANA coeanHeHna npodunein mexay coboi, popmmupyowmmm onopHble pebpa BA0b NPOJETa U NOALEPKMBAIOLWMNMM
NPOMEXKYTOUHbIE pebpa, PacnoNoXKeHHble B HaNpaBieHUN, NepPneHSUKYAAPHOM NPOJETY.

3.4 mexaHuueckaa 6e3onacHocTb: COCTOSHME 34aHWMIA U COOPYMEHUI C MPUMEHEHMEM KOHCTPYKUMA U3
CTaNbHbIX TOHKOCTEHHbIX MpoduUaein, a TaKKe CUCTEM WHXKEeHepHO-TEXHMYECKOro obecneyeHusa, KoTopoe
XapaKTeEPU3YETCA BO3MOXKHOCTbIO NPeAOTBPALLEHMSA Bpeaa KU3HM WM 340POBbI0 YEN0BEKa, yuwepba MmyLecTsy M
OKpY:KatoLwel cpese BCAeACTBME Pa3pyLUEHNA AN NOTEPU YCTOMYMBOCTM 34aHNIN, COOPYKEHUIM UK X YacTel.

3.5 HagexHocTb: CNoCOBHOCTb CTPOUTE/IbHbBIX KOHCTPYKLMIA BbINOAHATL 3aZaHHble QYHKUUKM C Tpebyembim
KayecTBOM B TeYeHMe NpeAycCMOTPEHHOro nepmnoaa sKkcnayatauum.

3.6 HOMMHaNbHAA TONWMHA: YCTaHaBAMBaeMmasn cpeaHAA TO/NWWMHA, BKAKOYalOWaA B cebs TONWWNHY CnoeB
LLMHKOBOIO U APYyrnx metTanim4yeckmnx I'IOKprTI/Iﬁ nocne NpPpoKaTkn n onpegenaeman noCTaBWMKOM CTan.

MpumeyaHue - He BKAtoYaeT B cebA TONLLMHY OpraHUYeCcKUX NOKPbITUIA.

3.7 onopa: Y3en KOHCTPYKLMKM, yepe3 KOTopbliA 3neMeHT cnocobeH nepefasBaTb CU/bl MM MOMEHTbI Ha
bYHOAMEHT UM APYrol 3N1eMEHT KOHCTPYKLUUMN.

3.8 oTHOCUTeNbHaA rMbKocTb: HopmnpoBaHHOEe 6e3pasmepHoe 3HaYeHNEe TMBKOCTH.

3.9 noxapHaa 6e3onacHocTb: CocToAHME 34aHMI U COOPYKEHUI, a TaKKe CUCTEM MHIKEHEPHO-TEXHUYECKOTO
obecneyeHns, KOTOpoOe XapaKTepu3yeTca BO3MOXKHOCTbIO MpeaoTBPALLEHNA NOXKapa M BPeAHOro BO3AeNCTBMA Ha
No4e, UMYLLLECTBO M OKPYXKaoLLYIO Cpeay ero (nokapa) onacHbIX ¢aKkTopos.

3.10 pacuyeTHasa ToawmHa: To/AWNMHA CTa/IbHOrO IMCTaA, NUCNOJIb3yemMasn B pacyerTe.

3.11 cuctema dBTOMATU3NPOBAHHOIO NPOEKTUPOBAHUA! Cucrema, O6'bEﬂ,MHﬂIOLLI,aﬂ TEXHUYECKNE CpeacTsa,
mMmaTtemaTnyeckoe wu nporpamMmmHoe OGECI’IELIEHVIG, napameTpbl M XapaKTeEPUCTUKU KOTOPbIX BbI6VIpaIOT C
MaKCMMa/ZibHbIM y4ETOM ocobeHHocTel 3a4a4 MHXEHEPHOIro NPOEKTUPOBAHNA U KOHCTPYUPOBaAHUA.
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3.12 TonwmHa ctanbHoro Amucra: HomuHanbHaA TOAWMHA CTanbHOrO Ancta 6e3 yyeTa TONLWMHbLI CNOEB
LMHKOBOIO W APYrMX MeTaJIMYECKMUX U TAKOKPACOYHbIX MOKPbITUN.
(8 pea. UameHeHus N 1, yt8. Mpukaszom MuHctposa Poccun ot 28.01.2019 N 51/np)

3.13 TOHKOAMCTOBOM NPOKaT: MpoKaT TONWMHOW MeHee 4 MM, WKUpUHOoM 500 mm mn 6onee.

3.14 yacTuyHOe 3aKpenaeHue: 3aKpenieHne 31eMeHTa UM ero YactTu OT IMHEMHbIX U YTN0BbIX NepeMeLLEHUN
nnun edopmaunin oT KpyYeHMa K gennaHaLmm ceYeHma, KOTOPOe aHAIOrMYHO YNPYronoaaT/IMBOM ONope NoBbIWaeT
YCTONYMBOCTb, HO B MEHbLLEN CTEMEHW, YEM KECTKOE 3aKpenseHme.

3.15 a¢ddekr guadparmbl: Pabota NpodUANPOBAHHOIO NINCTA Ha CABWUI B CBOEW MJIOCKOCTU B/AMAIOWAA Ha
YKECTKOCTb, NPOCTPAHCTBEHHYO HEM3MEHAEMOCTb M MPOYHOCTb KapKaca.

3.16 a¢pdeKTMBHAA WKMPUHA: [10oWaab CeYEHNA, WMPUHA MAN TOJLWMHA CEYEHMA INEMEHTA, YMEHbLUEHHaA
BC/IeACTBME MOTEPU YCTOMUMBOCTU OT AENCTBMA HOPMA/bHbIX UM KacaTesibHbIX HAaMPAXEHUN UAK OT MX COBMECTHOTO
aencreus.

3.17 nakeTHbIii 06pasew;: MN1ocKMe 3aroToBKM, CObpaHHbIE B MaKeT.
(n. 3.17 sBeaeH U3ameHeHunem N 1, yt8. MpuKkazom MuHcTposa Poccum ot 28.01.2019 N 51/np)

3.18 xpynkoe paspylieHue (30ecb): Bua paspylieHna TBepaoro Tena (3nemeHTa Uan BCei KOHCTPYKLMM) Npu
PacnpoCTPaHEHUN TPELMHbI, B KOTOPOM pPasmMep 30Hbl NJacTUYecKon aAedopmaumy HesHauyuTesNlbHO Mana Mo
CPaBHEHMIO C PAa3MEPOM TPELLMHbI UK NOMEePeYHUKOM TBEPAOro Tena.

MpumeyaHue - Bug nsnoma nmeet KpUCTANIMYECKOE CTPOEHME.
(n. 3.18 BBepeH NameHeHnem N 1, y18. NMpukazom MuHcTpos Poccum ot 28.01.2019 N 51/np)

3.19 BA3Koe paspyweHue: Bua paspylweHus, Korga pasmep 30Hbl NaacTUYeckon aedpopmaumu y BepLUMHBI
pPacnpoCTPaHAOWENCA TPELLMHbI CPABHUM C BEIMYUHOM TPELMHbI UM MoNepeyYHbIM pasmepom TBEPLOTO Tena.

MpumeyaHue - Bua nsnoma Mmeet pasBuTbIi C HONbLIMMK U MaNbiMU BbICTyNamu penved.
(n. 3.19 BBegeH NameHeHnem N 1, y18. Mpukazom MuHcTpos Poccuu ot 28.01.2019 N 51/np)

3.20 amoyHoe paspylweHune: PasHOBMAHOCTb BA3KOrO Pa3pylleHWA, KOrga Ha rpaHuue pasgena martpuua-
YyacTuua BTopol ¢asbl B pesynbTaTe NaacTUYeckon gedopmaumm Tena NPoOUCXoLUT 3apOXKAEHME NOPbI Y YacTULbl
(ctapms 1), ee cTabunbHBIN POCT C 06pa3oBaHNEM MOJIOCTU BOKPYT YacTuLbl BTopoit ¢asbl (cTaguma ll), ycKopeHHbI pocT
nopbl A0 BCTPEYM C COCEAHMMU NMOPaMMU UKW NMOBEPXHOCTbIO Tesla ¢ 06pa3oBaHMEM NOSOCTU, Ha3biBAEMOM AMKOM
(ctagua lll).

(n. 3.20 BBeageH MameHeHrem N 1, yT8. NMpuKazom MuHcTpos Poccuu ot 28.01.2019 N 51/np)

3.21 nnactuyeckuii casur (cpes): PasHOBMAHOCTb BA3KOro paspylleHusa, Koraa paspyllieHne oKaaunsyertca B
Y3KUX (HECKO/IbKMX) NOM0CAX CKOJIbXKEHUA N NPOUCXOAUT NoA AeACTBUEM CABUMOBbIX HaNPAXKEHUN.

MpuvmeyaHue - Bug nsnoma HoXKEBUAHbBIN C F1afKOM MaTOBOM NOBEPXHOCTbIO.
(n. 3.21 sBeaeH U3ameHeHnem N 1, yt8. Mpukazom MuHcTposa Poccum ot 28.01.2019 N 51/nip)
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4 OcHOBHble 0603HauYeHunA

B HacToAwem cBoge npasun NpUMeHeHbl chegyrolme OCHOBHbIe o0b603HayeHus:

Aes - a¢ddeKkTnBHAA NaoWAAb NOMNEPEYHOTO CEYEHUS;

Ag - naowagb ceyeHus 6pyTTo;

Agn - NAOWaAb CEeYEeHMA HETTO C y4eTOM ocnabnieHuni Ag;

E - MOAY/b Yyrpyrocru;

G - MOAyNb CABUra;

K - JINHEMHAA XeCTKOCTb YNpPYyron cesasu;

Lef - 3¢pdeKTMBHAA ANMHA ANA pacyeTa Ha NonepeyHble CUbI;

M - MOMEHT, U3rnbatoWwmnii MOMEHT;

AM - [OONOJIHUTE/NbHbIN U3rMBaloLWNIA MOMEHT B CTEPXKHE OT CMELLLEHMA LLEHTPA TAXKECTU

cedyeHMA Npu BbIKJIIOYEHUU YACTU CHKATbIX 3/IEMEHTOB CEYEHUA;

N - NpoAo/ibHafA cuna;

P " pacueTHas Harpyska, onpegensemas no popmyne P= Ve Pn;

P, - HOpMaTMBHaA Harpyska, onpeaensaeman no npasmaam Cl 20.13330 1 CIM 16.13330;

Q - nonepeyHas cuia, cuaa caBura;

Qw - nonepeyHas cuna, BOCNPUHUMAEMAA CTEHKOW;

Rs - pacyeTHOEe COMPOTUB/EHME CTANIN CABUTY;

Ry - pacyeTHOE COMPOTUB/EHUE CTAZIN PACTANKEHUIO, CXKATUIO, M3rMBY NO BpeMeHHOMY
CONPOTMBAEHWNIO;

Run " BpeMeHHoe CONpoTMB/EHME CTanK, paBHOe 3HaueHuIo Nnpeaena tekyyectn O, no

rocyaapCtBeHHbIM CTaHAAPTaM U TEXHUYECKUM YCNOBUAM Ha CTa/lb;

Ry - pacyeTHOE CONpPOTUB/AEHME CTaNN PACTAMXKEHMIO, CXKATHIO, U3rMByY No npeaeny
TeKyyecTty;

npeaen Teky4yectu Ctanm, paBHblﬁ 3Ha4YeHUto npegena Teky4yectu Gm no
rocyaapCrtBeHHbIM CTaHAAPTaM U TEXHUYECKUM YCNOBUAM HaA CTallb,

S - HavmeHblLan (NpeaesnbHasn) HecyLan cnoCOHBHOCTb KOHCTPYKTUBHOIO 3/1EMEHTA,
3aBUCALLAA OT NPOYHOCTM MaTepuMasna, pasmepoB NONEPEYHOro CEYEHMA U YCOBUIN ero
paboTbl;

Wes - MOMEHT conpoTmeaeHuA 3GPEKTUBHOTO YNpPyroro ceYeHus;

a - OJIMHA NNACTUHbI MEXAY 3/1EMEHTAaMM HKECTKOCTU UK 6e3 HUX;

b - WWWMPWHA NNACTUHbI MEXKAY SNEMEHTAMM KECTKOCTU AN 6e3 HUX;

bes - pacuyeTHas (3pdeKkTMBHAnA) WMPUHA CKATOW MOJIKKU, CTEHKK, MOACa;

f - nporub (BbirnMb) nmn nepemelleHNe 31eMeHTa KOHCTPYKLMK;
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fu - npeaenbHbIv Npornb (BbIrMb) MM NepemelleHMe 3/1eMeHTa KOHCTPYKLNUK;

hw - BbICOTA CTEHKU MeXAY Nosicamu;

r - paamygc;

t - pacyeTHas TO/LLMHA CTa/IbHOrO NUCTa, 6e3 yuyeTa MeTanIMYeckux N opraHUYecKmx
NOKPbITUIA;

teor - HOMWHa/IbHasA TOJILWMHA incTa 6es yyeTa LMHKOBOIO U APYIMX METaN/IMYECKMX
NOKPbITUNA;

thom - HOMWHa/IbHasA TOJILLMHA /INCTA MOCJIE X0/1I04HOr0 GOPMOBAHMSA, BKIOYAA LIMHKOBbIE U

Apyrve meTaninyeckne NoKpoITUA, HO 6e3 yyeTa opraHMYeCcKMX NOKPbLITUI;

tw - TOJNLLMHA CTEHKMU;

,g - K03ddMUMeEHT apdeKTUBHOM LNPUHDBI ANA CABMIa B YNPYron ctaanu;
2 - Ko3ddUUMeHT ycnosmA paboThl;

2 - KO3pPUUMEHT HAZEKHOCTU MO HArpysKe;

7, - Ko3dpPUUMEHT HaZEKHOCTN MO MaTepuany;

7, - Ko3pPUUMEHT HAZEKHOCTU MO OTBETCTBEHHOCTU.

MpumeyaHne - MMHMMaNbHbIE 3HaYeHMA KoadduumeHTa ykasaHbl B [1] n TOCT 27751;

o - MaKcMmanbHoe nepemelleHme KOHCTPYKTMBHOrMO 3/1eMeHTa B YCI0BUAX HOPMaibHOM
aKcnayaTauum (OT HOPMaTUBHbIX 3HaYEeHUIA BO3AENCTBUIA);

& - pedopmaums;
A - yCnoBHaAa rmbKocTb;
P
P - K03bODUUMEHT peayKumnm, 3aBUCALLMIA OT FPAHMYHbIX YCI0BUIA NNACTUHDI U ee

HanpAXeHHOro COCToAHUA,

o - YNpyroe KpuTnyeckoe HanpaxeHne NoTepu yCTOMYMBOCTH;
cr

Q - K030OUUMEHT YCTOMUYMBOCTU NPU LLEHTPANIbHOM CXKaATUW, BHELLEHTPEHHOM CXKATUU

nmbo cxKatum ¢ srnbom ((0 — P, ) , 6aNoYHbI KO3OULMEHT YCTOMYMBOCTU NPU

nsrnbe ((P - (Db), NPU pacTsiKeHUn ((0 :1).

5 O6wue nonoxxeHna

5.1 OcHOBHble TPe60BaHMA K KOHCTPYKLMAM

5.1.1 Mpu NpPOEKTUPOBAHMMN KOHCTPYKLMIA M3 CTaNbHbIX TOHKOCTEHHbIX npoduneln cnegyetr cobnwoaatb
TpebosaHus [1], CM 16.13330.2017 (nogpasgen 4.1) u FOCT 27751.
(n.5.1.1 B pea. N3ameHeHua N 1, yT8. Mprkazom MuHcTpos Poccmun ot 28.01.2019 N 51/np)

5.1.2 3awmTa KOHCTPYKLNIM OT BO3AENCTBUSA OrHA A5 obecrneyeHns noxKapHoli 6e30nacHOCTU U OTHECTOMKOCTHU
CTPOUTENbHbIX KOHCTPYKLUMIA MNPU NPOEKTUPOBAHUM U3 CTaNbHbIX TOHKOCTEHHbIX Mpodunern AoaKHa 6biTb B
cooTBeTCcTBUM ¢ TpebosaHmamm CM 2.13130.
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5.2 OcHOBHble pacyeTHble Tpe6oBaHUA

5.2.1 Mpwn pacyete KOHCTPYKLUMA U3 CTaJibHbIX TOHKOCTEHHbIX Npoduneln cnegyet cobnaogaTb TpeboBaHUs,
nsnoxeHHble B CM 16.13330.2017 (pa3aen 4.2, nyHKTbl 4.2.1 - 4.2.6).
(8 pea. UameHeHus N 2, yTB. Mpunkaszom MuHctpoa Poccun ot 07.09.2021 N 643/np)

5.2.2 MNpu He0BX0AMMOCTM AOMNYCKAETCA NOATBEPKAATb PacyeTbl SKCMEPUMEHTAIbHbIMWU UCCNEA0BaHUAMM.

5.2.3 dnemeHTbl KOHCTPYKLMWM, paccmaTpMBaemble B HaCTOALWEM CBOAE MpaBu/, OTHOCATCA K 4-my Kaaccy
HanpsXeHHo-gepopmmpoBaHHoro coctoaHmnsa (HAC), B KOTOpbIX MOTeps MECTHOW YCTOMYMBOCTM HAcTynaeT Ao
AOCTUXKEHUA Npeaena TeKY4ecTn B O4HOM uan 6onee 30HaX NONEPEYHOTO CEYEHMA.

Mpumeyanve - Ons onpepeneHus Hecywei CnocobHOCTU MPU CHWMKEHMM pPaboTOCNOCOBHOCTM CHKATLIX
3/1EMEHTOB OT MOTEPU MECTHOW YCTOMUYMBOCTM UCMob3yeTca apdekTUBHAA WwWnpuHa (cm. 7.2).

5.3 YueT KoapPMUMEHTOB HAAEXKHOCTU MO Harpy3Kkam u CONpoOTUB/IEHUIO MaTepuana

5.3.1 MNpwn pacyete KOHCTPYKUMIA U COEAUHEHUIN U3 CTasIbHbIX TOHKOCTEHHbIX Npodunein cneayeT yunTbiBaTb

KO3bDULMEHTbI HAAEKHOCTM MO Harpy3kam /'t n maTepuany /m, a Takke Ko3ddOULUMEHTbI ycnoBuit pabotbl Ve u

KO3pPULMEHT HaZEXHOCTM NO OTBETCTBEHHOCTU COOPYXeHnA (anemeHTa coopyxkenusa) Vn.

5.3.2 lna obecnevyeHns HageKHOCTU HECYLLMX KOHCTPYKLUMI cleayeT UCNo/ib30BaTb HOPMATUBHbIE U pacYeTHble

3HaYeHMA Harpysok u conpotusneHna. KosapduumeHTbl HagewHOCTM no Harpyskam Yt u matepuany Vm
npeacTaBnaoT coboi oTHOLWeEHUA:

Vs :P/Pn’ 7/m:Rn/R’ (5.1)

rae P, n R, - HOpmaTUMBHAA Harpyska m HopmaTMBHOe conpoTusaeHue, onpegenaemble no NOCT 27751, TOCT
14918, CIn 20.13330, CIM1 16.13330;
(8 pea. U3meHeHus N 2, ytB. Mpukaszom MuHctpoa Poccun ot 07.09.2021 N 643/np)

P, R - pacyeTHan Harpyska u pacyeTHoe COmnpoTuB/eHWe, NpeacTaBastollme coboi MakCMMasbHYO HarpysKy u
MWHMMa/IbHOE COMPOTMBAEHME (B CTaTUCTUYECKM-BEPOATHOCTHOM CMbIC/IE) 33 CPOK CNYKBbl COOPYKEHMS.

5.3.3 JonycKaeTca ncnonb3oBaTb B pacyeTax MU3MEeHUYMBOCTb MeXaHNYeCKux CBOWCTB CTa/IN MO CEYEHUIO FHYTbIX
npod)vmeﬁ, NOJIly4eHHble Ha OCHOBAHMW 3KCNEPUMEHTAJsIbHbIX AaHHbIX. [10 CeYEeHUIO0 TrHyToro I'IpOd)M}'IFI cneapyet
BblAeNATb TPU 30HbI YNPOYHEHNA: MECTa I'M6a; NOCKNE y4acCtkn, npuanerarouwme K mecrtam rmba u cpegHne 30Hbl

NAOCKMX y4acTKoB. HOpMaTMBHbIE M pacyeTHble COMPOTMBAEHUA, a Takke KoaddpuumeHTbl Vm ANA 3TUX 30H
HeobxoaMmo onpenenatb U 060OCHOBLIBATb CTAaTUCTUYECKON 06paboTKoM € MCNonb3oBaHMEM pacnpenesieHui
MWHUMA/bHBIX 3HAYEHUI MEXaHUYECKMUX CBOMCTB.
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5.4 YueT Ha3HauYeHuUA U ycNoBUiA paboTbl KOHCTPYKLMIA

5.4.1 Ons yyeta ocobeHHOCTel paboTbl KOHCTPYKTUBHOIO 3/1eMeHTa (AMHaMUKa, YCTanoCTb, UCKaxKeHne GopMbl
CceYeHns noj, Harpyskon, HU3KMEe TemnepaTypbl, BO3MOXKHOCTb MOTEPU YCTOMUMBOCTU) MPUMEHAIOT KO3pPuumeHT

ycnosusa pabotbl /¢, Ha KOTOPbI YMHOMAETCA HOPMaTUBHOE COMPOTMBAEHME. 3HaYeHNe AaHHOro KoadduumeHTa

onpegenstot no NOCT 27751, CM 16.13330 u B cooTBeTcTBUM C Tabanuei 5.1.

SnemeHTbl KOHCTPYKUWKN

KoaddpuumeHt

ycnosua paboTbl /e

1 baniku, NPOroHbl U3 OAMHOYHbIX U CNapeHHbIX HyTbIX Npoduneit C-
06pasHbIX, Z-06pasHbIX U Z-00pasHBIX ceyennit

0,95

(nosuuma 1 8 pea. Usmenenns N 2, ytB. Mpukaszom MuHctposa Poccun ot 07.09.2021 N 643/np)

2 KO/IOHHBI 1 CTOMKK M3 cnapeHHbix npodunein C-obpasHbix U

Z-00pasHBIX cayenuii ¢ TONILMHON CTEHKMN Nnpoduna t, Mm:
t<=2,0
2,0<t<=3,0

3,0<t<=4,0 mm

KONOHHBI U CTOMKM M3 0ANHOUYHBIX C-06pasHbIX 1 2-00pasHbIX ceyennii ¢
TONLMHOW CTeHKM npoduan t, mm:

t<=1,5mm
1,5<t<=3,0 mm

3,0<t<=4,0 Mm

0,8
0,9

0,95

0,75
0,8

0,9

(no3uuma 2 8 pea. MameHeHns N 2, ytB. Mpunkaszom MuHctposa Poccum ot 07.09.2021 N 643/np)

3 CKaTtble u BHELUEHTPEHHO CXKaTbl€ KOJIOHHbI U CTOMKM U3 CNMapeHHbIX
wBennepos C HEeOoKalM/1IEHHbIMM NMOJIKAMMU

0,75

(nosuuma 3 B pea. MameHenus N 2, ytB. Mpukaszom MuHctpoa Poccum ot 07.09.2021 N 643/np)

4 PaCTFIHyTbIe 3/1EMEHTDI (3aTﬂ)'KKM, TATU, OTTAXKU U I'IOFI,BECKVI) npu

pacyeTe Ha NPOYHOCTb NO HeocnabaeHHOMY cevYeHuUo 0,90
5 CxKaTble anemeHTbl depm M3 cnapeHHbIX npoduneit C- n

2 —00pasHBIX ceyenuil 0,90
6 MNMporoHbl HECUMMETPUYHOTO CeYeHUA 0,90
7 CxKaTble TaBpOBble 31eMEHTbI PeLleTYaTbiX KOHCTPYKLMA U3 CapeHHbIX

YrO/IKOB C HEOKaMM/IEHHbIMW MOJIKaMU NPU PacyeTe Ha YCTOMUYMBOCTb 0,75
8 CxKaTble 3/1eMeHTbl U3 OAMHOYHbIX YFOJIKOB C HEOKAMMJIEHHBIMM

noaKamu 0,7
9 KpenneHue cBasen, pacnopoK, }KEeCTKUX HAaCTMU/I0B, NAaHOK,

PaCcKpennsaoLWmMX crKaTble NOACa CTEPXKHEN N BHELLEHTPEHHO CXaTble

CTEPXKHM U3 NIOCKOCTN AENCTBUS MOMEHTA 0,85
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10 YcToMYMBOCTb HEMOAKPENAEHHOM CTEHKM 6ANIOK M NPOroHOB OT
BO34eMCTBMA ONOPHOMN peaKkumm Uan MeCTHOM Harpy3Ku, NPUIOMKEHHbIX K
noscam 0,85

Mo3numa 11 ncknroveHa ¢ 08.10.2021. - NU3ameHeHne N 2, yTB. NMprKaszom MuHcTpoa Poccum ot
07.09.2021 N 643/np.

Mpumeyanue - Koapdpuumentsl Ve < lg pacyeTax He cnefyeT y4nTbiBaTb COBMECTHO.

(8 pea. U3meHeHumsa N 2, yTB. Npukasom MuHctpos Poccun ot 07.09.2021 N 643/np)

5.4.2 [InA yyeTa OTBETCTBEHHOCTU COOPYKAEMOro 06beKkTa, B TOM YMCNe C NPUMEHEHMEM KOHCTPYKUMIA U3

CTa/IbHbIX TOHKOCTEHHbIX MPOdUAEN, NCNONb3YIOT KOIPOULMEHT HAAEXHOCTU NO OTBETCTBEHHOCTM /', MUHUMaNbHbIE
3HAYEHUA KOTOPOro B OTHOLUEHWUW 34aHUA U COOPYHKEHWUI MOBLILEHHOTO, HOPMaAbHOFO U MOHUMKEHHOTO YPOBHEWN
OTBETCTBEHHOCTM yKasaHbl B TOCT 27751.

5.4.3 YpoBeHb OTBETCTBEHHOCTM 3[aHUI M COOPYKEHMUI, a TaKKe 3HavyeHnsa KoadduumeHTa HadeKHOCTU No
OTBETCTBEHHOCTW YCTaHaB/IMBAOTCA reHepanbHbIM MPOEKTUPOBLLMKOM NO COrNacoBaHMIO C 3aKa3YMKOM B 3aJaHNN Ha
NPOEKTUPOBAHME, HO HE HUMKe 3HaYeHUI, npuBeaeHHbIX B TOCT 27751-2014 (Tabanua 2).

5.4.4 Ona pasivuHbIX KOHCTPYKTUBHbIX 3/1EMEHTOB COOPYMKEHWI AOMYCKAeTCA YCTaHaB/AMBaTb Pas/MyHble
YPOBHM OTBETCTBEHHOCTM M Ha3HAYaTb Pa3NNYHble 3HaYeHUA KO3IPULMEHTA HALEKHOCTU NO OTBETCTBEHHOCTMU.

5.4.5 3HauyeHuna ¢ ANA KOHCTPYKLMI M3 ropAadYeKkaTaHoro mpokata M rHyTbix npoduneit ¢ kospduumeHTom

peaykunn P = 1,0 cneayet npuHuMmatb no CM 16.13330.2017 (tabaumua 1).
(8 pea. MameHeHus N 2, yTB. Mprkaszom MuHctpos Poccun ot 07.09.2021 N 643/np)

5.5 YyeT HayanbHbIX HECOBEPLUEHCTB 3/IEMEHTOB HecCyLero Kapkaca

5.5.1 B npoekTte Heobxo4MMO YyKasaTb KAacC TOYHOCTM KOHCTPYKLMW NO WM3roTOB/AEHMIO, KOTOpbI Oyaet
ABNATBCA OAHUM M3 UCXOAHbIX AAHHbIX NpW pa3paboTke TEXHONOTMIN U3rOTOBAEHUA U MOHTAXKa KOHCTPYKLMA. B
3aBMCMMOCTM OT KJjlacCa TOYHOCTM M HOMMWHAJSIbHOIO pasmepa KOHCTpykumm no FOCT 23118-2019 (tabauua b.2,
npunoxeHue b) BbIBUPaIOT 3HaYEHNE MaKCMMaIbHOIO HaYalbHOTO UCKPUBAEHUSA KOHCTPYKLUMN.

(8 pea. U3smeHeHunsa N 2, yTB. Npukasom MuHctposa Poccun ot 07.09.2021 N 643/np)

5.5.2 MecTHble U3rMbBHble OTKIOHEHUA 31eMEHTOB yuTeHbl B popmMynax onpeaeneHuns Hecylwel cnocobHocTu
3/1IEMEHTOB MO YCTOMUYMBOCTU. OTHOCUTENbHbIE HayasibHble MECTHble M3rMBHble HECOBEPLUEHCTBA 3/1€MEHTOB Npu
naockon popme noTepu yCTOMUMBOCTH eo/L npuseaeHsl B Tabanue 5.2.

Tabnunua 5.2

PacueTHble OTHOCUTE/IbHbIE 3HaYEHMA Ha4yaIbHOro MECTHOro
n3rmbHOro HecoBepLUeHCTBa e/l

anIHFITbIe npeaenbHble 3Ha4YeHNA MeCTHbIX VI3FVI60B ANnA TMnos cequMﬁ
CooTHoOLEeHMEe npu no Tabaunue 7.5
ynpyrom pacyete

a b c

eo/L 1/300 1/250 1/200

(8 pea. U3meHeHus N 2, yTB. Mpukaszom MuHctposa Poccun ot 07.09.2021 N 643/np)
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5.6 OCHOBHble NONOXKEeHUA U TPebOBaHUA K KOHCTPYKLUAM

5.6.1 Hecywas cnocobHOCTb M MKECTKOCTb KOHCTPYKLMI A0JIKHbI ObiTb obecrieyeHbl B cooTtBeTcTBumM c CIl
70.13330, ycTaHOB/IEHHbIM K FEOMETPUYECKMM NapameTpam KOHCTPYKLMN, KOHCTPYKTUBHBIM 3/1eMEHTaM, CBaPHbIM,
60NTOBbIM U APYTUM COEANHEHMAM, A TaK¥XKe, NPU HEOOXOAMMOCTU, K APYTMM 31EMEHTAM U AeTaNsiM KOHCTPYKLMIA B
3aBMCMMOCTU OT XapaKTepa U ycnosuii nx paboTol.

5.6.2 PacyeT TOYHOCTU reOMETPUYECKMX MapPamMeTPOB 343aHNI, COOPYKEHUMA U UX IIEMEHTOB BbINOHAOT NO
FOCT 21780 npwu pa3paboTke paboueir 4OKYMEHTALUM M NPaBUA NPOM3BOACTBA CTPOUTE/IbHbIX paborT.

5.6.3 MpoeKTHble pelweHua No obecneyeHnto MOMHON COBMPAEMOCTU KOHCTPYKLMIA AONKHbI ONupaTbca Ha
AaHHble pacyeTa TOYHOCTM FeOMETPUYECKMX NapameTpoB. [JONYyCKM Ha TOYHOCTb TEXHOJIOTMYECKMX MNPOLEeCcCOB
npusegeHbl B FTOCT P 58942 u BbIGupatoTcs Npu NPOeKTUPOBAHUN Ha OCHOBAHWM pacyeTa TOYHOCTHU.

(8 pea. U3smeHeHumsa N 2, yTB. NMpukasom MuHctpos Poccun ot 07.09.2021 N 643/np)

5.6.4 TlpepenbHble OTKAOHEHMA TFEeOMETPMUYECKMX MNapameTPoOB KOHCTPYKUUIA (3/1eMeHTOB KOHCTPYKLMMA,
n3genuii, c6opoyuHbIX eaAnHNL) A0MKHbI BbiTb YKa3aHbl B paboyeit AJOKYMeHTaUUK, B CTaHAaPTaX UM TeXHUYECKUX
YCNOBMAX Ha KOHCTPYKLMM KOHKPETHOro BMAa B COOTBETCTBUM C TpebyeMbiMU 3KCMNyaTaLMOHHbIMKU CBOWCTBAMU B
peanbHbIX TEXHO/OMMYECKMX YCA0BUAX NPU HAMMEHbLLIMX 3aTpaTax.

5.6.5 Hapsgy c npumeHeHMem XO/JI0A4HOTHYTbIX OLUMHKOBAHHbIX Mpoduield, B KapKacax MOMKHO MPUMEHSTb
ropAYeKaTaHble N COCTaBHble CBAapHbIE 3/1eMEHTbI.

5.7 ®opmbl NonepeyHbIX CeYEeHU 3/IEMEHTOB KOHCTPYKLMIA U3 CTa/IbHbIX TOHKOCTEHHbIX Npoduneii

5.7.1 ®opmbl ceYEHMN TOHKOCTEHHbIX TFHYTbIX Mpoduaeit 3aBUCAT OT TPeboBaHMN MPOEKTUPOBLLMKOB, HO
OrpaHMYeHbl TEXHONOTMYECKMMM BO3MOXKHOCTAMW 3aBOAOB-U3rotoButesneit. Mpu NpPoeKkTMPOBaHUM HeobxoaAnmo
YUYUTbIBATb CTOMMOCTb XO/IOAHOTHYTbIX OLMHKOBaHHbIX MPOodUNEi, KOTOPasA OTANYAETCA OT CTOMMOCTU FOPAYEKATAaHOro
npokaTa. Ha pucyHKe 5.1 npuseaeHbl NpUMepbl TUMUYHbIX NMOMEPEYHbIX CEYEHMI THYTbIX NPOdUNEA OTBEYAIOLLMX
TpeboBaHUAM HACTOALLEro CBOAA NPaBu.

L 1 "I_"I | |

l L l : 5
Ny i 3 __T_n
l ¥ i l } i i i L 3
PucyHoK 5.1 - TunuuHble popmbl Hecymx npoduaein n coCTaBHbIX

CeYeHUN 31eMEeHTOB KOHCTPYKLMUI U3 CTa/lbHbIX TOHKOCTEHHDbIX,
XOJI0AHOTHYTbIX Npoduneit

B peakux cnyyasx MoryT BbiTb MCNOb30BaHbl NPOdUAN OTKPLITOTO M 3aMKHYTOrO CEYEHUI, NpeacTaB/eHHble Ha
pucyHKe 5.2.
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PucyHOK 5.2 - OTKpbITble U 3aMKHYTble CeYeHUA INeMEHTOB
KOHCTPYKUMI U3 CTaNbHbIX TOHKOCTEHHbBIX, XOJI0AHOTHYTbIX Npodunei

[na orpaxpatowmx KOHCTPYKLMIA U HAaCTUAOB MCNOb3YIOTCA NPodUan, NPeacTaBNeHHble Ha PUCYHKe 5.3.

VARV ARV ARV AR VRN VIR VIRY|

U et

PucyHok 5.3 - ®opmbl ceueHunit NpodUANPOBaHHDbIX IUCTOB
M KacceTHbIX npoduneii

5.7.2 MnacTMHYaTtble 31emMeHTbl Npoduaen AO0NKHbI YKPEenaATb MPOAO/bHbIMUA 3/1EMEHTAMU MECTKOCTH.
TunuyHble GopmMbl NMPOAO/bHBIX 3/1EMEHTOB KECTKOCTU X0104HOGOPMOBaHHbLIX Npodunen n NpoduaMpoBaHHbIX
JINCTOB, KOTOPbIE MOTYT 6bITb KPAaEBbIMM UK NPOMENKYTOYHbIMK, NOKa3aHbl Ha pUCYHKe 5.4,

a) iz} &)
= e WP
2 d)

l N - !

a) oTrnbbl 1 crnbbl; 6) N3OrHYTbIA UAK CKPYTNEHHbIN
NPOMEKYTOUHbIM 3IEMEHT KECTKOCTU; B) YrOJIOK KECTKOCTH,
npucoeamMHeHHbI 601TOM; ) 0AUHOYHbIE KpaeBble OTrnbbI;

4) oBoliHble Kpaesble OTrM6bI NPOPUANPOBAHHbBIX TNCTOB

PucyHOK 5.4 - TunnuHble GOpMbl 3/1eEMEHTOB }KECTKOCTU
XONOA4HOTHYTbIX Nnpodunen

< Ha calT 13


https://tk-expert.ru/

6 Matepuanbl nA KOHCTPYKLMUIT U cOeaUHEHUIA

6.1 CTanbHble XONOAHOTHYTbIE OLMHKOBaHHbIe MPOdUAN cnesyeT M3roTaBAMBaATb M3 OLMHKOBAHHOMO NPOKaTa no
FOCT 14918 TonwumHoM oT 1 A0 4 MM, BbICOKO TOYHOCTU NpOKaTa no TonwmHe (BT) 1 noBblweHHOM - no wupuHe (ALL),
HOPMaJIbHOM NJIOCKOCTHOCTU C 06pe3HON KPOMKOW U LIUHKOBbLIM MOKPbITUEM KNacca He HUKe 275, ctann mapok 220,
250, 280, 320, 350, 390, 420, 450.

JonyckaeTca npMMeHeHUe CTasibHOro TOHKOJIMCTOBOrO MPOKaTa C a/loMOLUMHKOBBIM MOKPbITUEM Kaacca He
HUxe 160, a TaKXKe UMHKaAOMUHUEBBIMU W LIMHKAJOMOMArHMEBLIMU MOKPbLITUAMM C KaacCcamu MOKPbITUNA,
obecneynBaoWMMN HEOOXOAMMYIO KOPPO3MOHHYHO CTOMKOCTD.

(n. 6.1 B pea. UameHeHus N 2, yta. Mpunkaszom MuHctpoa Poccum ot 07.09.2021 N 643/np)

6.2 UckntodeH ¢ 29 nionsa 2019 roga. - UameHenue N 1, yt8. MNprkasom MuHctpos Poccmm ot 28.01.2019 N 51/np.

6.3 PacuyeTHble COMPOTUBAEHMA THYTbIX Npodunein cneayetr onpedensatb no dopmynam, npmseaeHHbIM B
Tabnuue 6.1.

Tabnmua 6.1
HanpsakeHHOe cocTofiHUue PacueTHOe conpoTuBaEHUE NPOKaTa

Pacta)keHune, cxkatue, n3rnb R

R, =

y Vm
Casur <1>
A R - 0,58Ryn/

* Vm
(8 pea. U3smeneHusa N 2, ytB. NMpunkasom MuHctposa Poccun ot 07.09.2021 N 643/np)
CmATMe NpY NNOTHOM KacaHuu R 0, 5Run

® Vm

<1> PacyeTHOe COMpPOTMB/EHWNE MPU CABUIE C YYETOM MOTEPU YCTOMUYMBOCTU CTEHKKU npoduna

onpeaensoT no popmysam Tabaumupl 7.4.
(cHocka BBeageHa M3ameHeHnem N 2, yTB. Mprkasom MuHcTpos Poccmm ot 07.09.2021 N 643/np)

3HaueHne Vm =1,025 . ANA NpokaTa ¢ npeaenom Tekydectn ao 350 H/mm? u Vm =105 _ ONA NpoKaTa ¢
npegenom Tekyydectn 350 H/mm? u sbiwe.

HopmaTtuneHble M pacyeTHble CONPOTUBNEHUA NPU PACTAKEHWUU, CHATUN U U3rnMbe XONOAHOKATAaHOIO IMCTOBOTO
npokKaTta npueeaeHbl B Tabaunue 6.2.
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Tabnuua 6.2
(tabnunua 6.2 B pea. U3ameHeHuns N 2, yta. Npukasom
MuHcTposa Pocecmun o1 07.09.2021 N 643/np)

HopmartusHoe OTHoCUTeNb
HopmaTtuns Mapxa Knacc CONpPOTUBJIEHME, Pacuernoe )
i OLMHKOB LMHKOBOTO H/ conpoTtusnenue, H/mm Hoe
aHHOro MM YANNHEHNEe
OOKYMEHT npokara NOKpPbITHA & o
Ryn Run Ry Rs Rlp 70
rocT 220 220 300 215 125 145 20
14918
250 250 330 245 140 160 19
280 280 360 270 155 175 18
320 320 390 310 180 190 17
275+600
350 350 420 330 190 200 16
390 390 450 370 215 210 15
420 420 480 400 230 225 14
450 450 510 425 245 240 13
MpumeyaHme - 3HauyeHWA pacyeTHbIX COMPOTMBAEHWA R,, Rs, Rjp nonyyeHbl no dopmynam,
npusBeeHHbIM B Tabaunue 6.1, ¢ okpyrneHmem go 5 H/mm?,

Ab63al, nckntoveH ¢ 29 utona 2019 roga. - UameHeHune N 1, yt8. MNMpmkazom MuHctpoa Poccum ot 28.01.2019 N
51/np.

6.4 MNpn Heo6XOAMMOCTU YCUAEHUA AHTUKOPPO3UMOHHOM 3alMTbl ChefyeT MPUMEHATb THYTble COPTOBble
npoduam n roppmpoBaHHble NPODUIN, N3TOTOBEHHbIE U3 TOPAYEOLMHKOBAHHOTO, XO/104HOKAaTaHOro OKPaLIEHHOro
nuncta no FOCT 34180.

(n. 6.4 B pea. N3meHenna N 1, yts. Mpukaszom MuHcTposa Poccum ot 28.01.2019 N 51/np, U3meHeHusa N 2, yTs.
Mpukasom MuHcTposa Poccun ot 07.09.2021 N 643/np)

6.5 [onyckaetcs NpMMeEHEeHMe MMMNOPTHbIX CTajei, MNOoKasaTeNM KayecTBa KOTOPbIX COOTBETCTBYIOT
TpeboBaHUAM, YKasaHHbIM B 6.1 1 Tabaunue 6.2.

6.6 [na BcrnomoraTesibHbIX AeTaneit (PpacoHKM, KpenekHble 3/eMEHTbl, OMOpHble NAUTbI U Np.) crepyet
NPUMEHATL CTaNIM He HUXKe Knacca npovyHocTn C255 no NOCT 27772.

6.7 OCHOBHbIMW BMAAMW COEAMHEHUN 3N1EMEHTOB KOHCTPYKLMN M3 CTasibHbIX TOHKOCTEHHbIX npodunei
ABNAOTCA 6ONTOBbIE, HA CAMOHAPE3AOLLMX M CAMOCBEPAALLMX BUHTAX U COEAMHEHUA HA BbITAXKHbIX 3aKAEMKax.

6.8 ObLLIME TEXHUYECKME YCTIOBUA Ha CaMOHape3aloLLMe U camocBepasLme BUHTbI onpeaeneHsl B FTOCT 10618,
FOCT 10619, IOCT P MCO 7050.

[pyrve TMnbl METU30B, TaKMe KaK NpuUcTpesMBaemble At06enn n KoMBMHMPOBaAHHbIE 3aKAEMKKU, MOTYT ObiTb
MUCNONb30BaHbl B COOTBETCTBUM C AEUCTBYIOWMMU TEXHUYECKUMM YCNOBUAMM M CTaHAAPTaMW OpPraHuMsaumMin Ha
n3aenns. TeXHUYecKme yCNoBMA Ha BbITAXKHbIE 3aKknenkn onpeaeneHbl B8 FTOCT 10299 - TOCT 10301. OcobeHHoCTH
pacyeTa CoeMHEHNI NpuBeaeHbl B pa3aene 8.

6.9 HopmaTuBHblE 3HAYEHWs Hecyliel CNoCOBHOCTM Ha Cpe3 U MUHMMANIbHOM Hecyliel CnocobHOCTM Ha
pacTsKeHne MeTU30B NPUHUMAIOT NO CTaHAAPTaM OpraHU3aLUMii Ha 3TU U3aenus.
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6.10 lMpumeHeHME KOHCTPYKUWMA A[NA HeoTan/MBaemblX 34aHWUIN U COOPYMKEHWM, a TaKXKe KOHCTPYKUWUi
OTan/IMBaemblX 34aHUN U COOPYKEHMMN, KOHTAKTUPYIOWMX C HaApPYyXHOM cpeaoli B palloHax C pacyeTHbIMU
TemnepaTtypamu HuxKe MUHYC 45 °C, M3roToBaEHHbIX U3 TOHKOCTEHHbIX Npoduiei ¢ MCnoab30BaHMEM OLLMHKOBAHHOIO

NpoKaTa MapoK 220 +450 no roct 14918, orpaHU4YMBaETCA PacYeTHON TeEMMNePaTypPOI NUCNbITAHUIA B COOTBETCTBUM
C AaHHbIMM Tabnubl 6.3.
(8 pea. U3smeHeHunsa N 2, yTB. Npukasom MuHctposa Poccun ot 07.09.2021 N 643/np)

MprmeyaHue - 3a pacyeTHy0 TemnepaTypy NPUHUMAIOT CPEAHIO TEMMEPaTypy CaMbiX XONOAHbIX CYTOK ANA
[AaHHOM MeCTHOCTH, yCTaHaBAMBaeMyto ¢ obecneyeHHocTblo 0,98 no Tabanue 3.1 TemnepaTyp Hapy»KHOro BO3ayxa no

Cni131.13330.

Tabnnua 6.3
Hopmupyemble noKasaTtenu yaapHoi BASKOCTU NpoKara
M OrPaAHUYEHUA NO PacYeTHbIM TeMNepaTypam MeCTHOCTHU
npu NpMMeHeHUU NpoKaTa
(tabnuua 6.3 B pea. UameHeHuns N 2, yte. Npukasom
MuHcTposa Pocecmun ot 07.09.2021 N 643/np)
HopmaTuBHbIN Npeaen Tekyyectn ctanu, H/mm?
PalioH _ _ ~ _
pasmeLLLeHNs ¢ 220 <= Ry, <390 390 <= Ry, <=420 420 < Ry, <=450
. Hopmupyemblie
pacyeTHOM
. noKasartenmu TonwmHa npokaTta, MM
TemnepaTtypom,
°C >2,0 >2,0 >2,0
<=1,5 | <=2,0 <40 <=1,5 | <=2,0 <40 <=1,5| <=2,0 <40
HopmaTtusHoe
3HayeHue 34 34 34
yOapHoM (24) 34 34 (24) 34 34 (24) 34 34
BA3KocTn KCV, <1> <1> <1>
-45 >t >= -55 [k /cm?
Temnepatypa
nposeaeHun -40 -40 -40 -40 -40 -40 -40 -40 -40
ucnbiTaHui, °C
HopmaTtusHoe
3HayeHue 34 34 34
YOapHO (24) 34 34 (24) 34 34 (24) - -
BA3KocTn KCV, <1> <1> <1>
-55 >t >=-65 oK/ cm?
Temnepatypa
nposeaeHmnA -60 -60 -60 -60 -60 -60 -60 - -
ucnbiTaHui, °C
<1> MNpu ycnosum, 4To A019 BA3KOKN COCTaBAAIOLLEN B U3N10OME - He MeHee 85%.

(n. 6.10 B pea. N3meHeHuna N 1, yTB. Npunkasom MuHcTpos Poccun ot 28.01.2019 N 51/np)

6.11 TpeboBaHMA K CBapHbIM COEAMHEHMAM W CBAapPOYHbIM MaTepuanam A[OMXKHbl cooTBeTcTBoBaTh CIl
16.13330.2017 (nogpasaen 14.1).
(8 pea. UameHeHus N 2, yTB. Mpunkaszom MuHctposa Poccun ot 07.09.2021 N 643/np)

MpumeuaHne - CBapHble COeAUHEHNA CeAyeT BbINOHATbL B 3aBOACKUX YCNOBUAX C MOCAEAYIOLLEN 3almUTOn
30HbI LUBA OT BO3AENCTBMA KOPPO3UM.

N2
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6.12 He pgonyckaeTcAa WCNONb30BaHME B HEOTAMN/IMBAaEMbIX MOMELLEHUAX KOHCTPYKUUMA U3 CTaNbHbIX
TOHKOCTEHHbIX Npoduaen ¢ coeanHEHUAMM INEKTPOAYIOBON M KOHTAKTHOM CBApKOM NMpW pacyeTHoM TemnepaType
HUKe MuHyc 45 °C.

6.13 XapaKTepucTUKM cTanelt KOHCTPYKLUMIA ANA OTan/IMBaeMblX 34aHUIA W COOPYKEHWUI, XpaHAwmeca npwm
OTpULATENbHBIX TEMMEPATYPaX Ha OTKPbITbIX CKA3AaX UAN B CMOHTUMPOBAHHOM COCTOAHUM 6e3 nogauum Tenna, Takxe
OO0/IKHbI COOTBETCTBOBATb TPebOBaHMAM NyHKTa 6.14 1 Tabaunupl 6.3.

(n. 6.13 BBeaeH MameHeHnem N 1, y18. NMpukazom MuHcTpos Poccuu ot 28.01.2019 N 51/np)

6.14 HopmaTMBHOE 3HaYeHMe yaapHOWN BA3KOCTU cneayeT NPMHMMaTbh Ha OCHOBAHUW Pe3y/ibTaToB UCMbITaHU
Ha NPoAoAbHbIX 0bpa3suax Tvna LLapnu. 3HaueHne yaapHoi BaskocTv obpasua KCV g0mKHO BbiTb He Hue 34 [Ix/cm?.

Ona ctanbHbiX Npodunein ToAWMHOM A0 1,5 MM BKAOYUTENBHO AOMNYCKAETCA NPUHMMaATb 3HAYeHWe yaapHOM
BA3KOCTM obpasua KCV He HuKe 24 [x/cM? npu yCa0BMM, YTO A0NA BA3KOMW COCTaBAAIOWLEN B U310Me A0MKHA BbiTb
He meHee 85%.

(n. 6.14 sBBeaeH U3ameHeHnem N 1, yt8. Mpukazom MuHcTposa Poccum ot 28.01.2019 N 51/nip)

6.15 Mpn onpeaeneHnn A0AM BA3KOW COCTaBASIOLWLEN, yYUTbIBaa cnabo pasnmyarolwmecs npu BusyasbHOM
HabNo4EeHNN NOBEPXHOCTM M3/1I0MOB 0OPa3LLOB B YC/I0BUAX CMELIAHHOrO MeXaHW3ma paspyleHus (Xpynkuii natoc
BA3KWI), cnesyeT UCMo/ib30BaTb YBENMYUTENbHbIE NPUBOPLI ¢ NoacBeTKoM ¢ 10-KpaTHbIM yBenmyeHnem u 6onee.

(n. 6.15 BBeaeH MameHeHnem N 1, yT8. NMpuKkazom MuHcTpos Poccuu ot 28.01.2019 N 51/np)

6.16 MeTtogmka otbopa 06pasLOB, BOCNPOM3BOAALMX BEAMUYMHY HaKAena B 30Hax rmba, M metoauKa
npoBeaeHMa UCnbiTaHMM 06pPa3LOB NPUBEAEHDbI B NPUIOKeHUM .
(n. 6.16 BBeaeH NameHeHnem N 1, y18. NMpukazom MuHcTpos Poccuu ot 28.01.2019 N 51/np)

7 PacyeT KOHCTPYKTUBHbBIX CUCTEM 34aHUI U COOPYIKEHUNA HA NPOYHOCTb U YCTOMUYUBOCTD

7.1 O6wme nonoxKeHma

7.1.1 B HacToAWweMm pasgene npueegeHbl obuwme TpeboBaHWA No pacyeTy HENOAKPENAEHHbIX M NOAKPENNEHHbIX
TOHKMX, CXKATbIX MIACTMHOK, a TaKXe npoduaein n npodpuanMpoBaHHbIX HacTuaoB. CneuuanbHblie TpeboBaHMA Mo
pacyeTy OTAe/NbHbIX BUAOB KOHCTPYKLUMIA NpuBeaeHbl B NpunoskeHnn A. TpeboBaHMA HacToALLEro CBOAA MPasua no
pacyeTy He PacrnpoCTPaHAIOTCA Ha NomepeyHble CeYeHMsA, OTHOLIEHWUA WNPUHBI U BbICOTbI KOTOPbIX K UX TOALLMHE
BbIXOAAT 32 NpeAesbl, yKasaHHble B Tabauue 7.1.
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MaKcMmanbHble 3HaUeHUsA OTHOLLEeHU LWWNPUHDbI N BbICOTbI

3/1IeMEeHTOB Ce4YeHUA K To/IlLuHe

MakcnmanbHoe
SNemeHTbl NoNepeyYHoro ceyeHun 3HaYEHne
}(m%m mmmmmmm > kmltlw){
¢ l l b/t <= 60
fe——>! | el
& o)
. '¥ T b/t <= 100
c/t<=40
tﬁ ‘{3 . .*? i
= i—a b/t <= 100
E ’”%" c/t<=50
- qﬁg% d/t<=40
i.(.____é___}é
. b/t <= 300
; h/t <300sin ¢
» s I I 45° < ¢ < 90°
% -
Ha canT
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7.1.2 Ana obecneveHna HEOBXOAMMOM }KECTKOCTU U UCKAOHYEHMA NPeXAeBpeMeHHON NoTepu yCTOMYMBOCTH
CaMOro 3/1IEMEHTA, ero pasmepsbl A0MXKHbI 6bITb B CeAyOLWMX Npeaenax
0,2<=¢/b<=0,5; (7.1)
0,1<=d/b<=0,25,(7.2)

raoe pasmepsbl b, ¢ u d - B cootBeTcTBuM ¢ Tabaunuen 7.1. Ecam ¢/b < 0,2 nan d/b < 0,1, To 0TrMb6 He yunTbiBaeTCA

(c=0unnd=0).

MpumeyaHua
1 Ecnm reomeTpuyeckne XapakTepuUCcTUKM 3dDEKTUBHOIO NOMNEPEYHOro CeYEHUS onpeaesieHbl UCMbITAHUAMMU

WAW pacyeTammu, TO 3TU OFPAHNYEHUA HE YUNUTHIBAIOT.
2 Pasmep oTrnba ¢ M3MepAloT NepneHIUKYAAPHO MNoJIKe, AaXKe eC/IM OH PAcrofioKeH nog APYrum yriom no

OTHOLLIEHUIO K HEMN.

7.1.3 Obuwme pasmepbl X0N104HOGOPMOBAHHbIX 3/1IEMEHTOB U NPOGUANPOBAHHbLIX IUCTOB (WKMpUHA b, BbicoTa h

BHYTPEHHUI paguyc rmba r n Apyrue pasmepbl) M3MePAIOT N0 NOBEPXHOCTU Npoduaa (cm. Tabamuy 7.1 v pucyHok 7.1)

s

f S

i

. L 7,

SE—

PucyHok 7.1 - pumep 0603Ha4YeHUA pasmepos
S-o6pasHoro ceueHus
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7.1.4 TIpOEKTMPOBaHNE HECYLLMX KOHCTPYKLUMIA 34aHUA U COOPYKEHUM C MPUMEHEHUEM KOHCTPYKUWUWA U3
CTa/IbHbIX TOHKOCTEHHbIX Npoduiein NpoBoasaT cornacHo TpeboBaHMAm pasaena 5.

B pacuyeTtax cnefyet nNpuMHMMaTb caegdyloume 0b603HaUYeHUA oceill B CEYEHWW 31EeMEHTOB NpPoduasA, Kak 3To
NOKasaHO Ha puUCyHKe 7.2. Ana npodMAMPOBaHHbIX JNCTOB WM KacCeTHbIX Npodunelt UCNonb3ylT caedylouime
0603HaueHUn oceli: X-x - 0Cb NapasiesibHa NJA0CKOCTU INCTA; Y-y - OCb NEPNEHANKYNAPHA NJOCKOCTU NCTA.

PucyHoK 7.2 - O603HauyeHus ocei

7.1.5 B KayecTBe pacyeTHOM cneayeT UCMOo/1b30BaTb CKOPPEKTUPOBAHHYIO TONLWMUHY CTanM teor, TPU STOM:

tcor = t- NpY NpegensHom aonycke tg <= 5% ToNWMHBbI 1NCTa;

100 -t
tcor =1 —
95

- Npu npeaesibHOM gonycke ty; > 5% ToNWMHbI NNCTa,

rae teor =t - tmp,
tg - MMHyCOBOﬁ A0NYyCK Ha TONWNHY NINCTOBOM 3aroToBKwm, %;
tm,p - TONIWWNHA METANTNYECKOTo NOKPbITHUA.

MpumeyvaHue - [1na LMHKOBOro NOKPbITUA Knacca 275 typ - 0,04 mm.

7.1.6 PeKomeHAayemble 3Ha4YeHUA TO/LWMNHDI INCTA:
0,5 MM <= teor <= 4 MM - A5 U3roTOBAEHUS Npodunen n NpoPuaNPoBaHHbIX TUCTOB;
0,5 Mm <= tor <=4 MM - ANA HAKNAA0K U CTbIKOB.

MoKeT 6bITb MCNONb30BaH maTepunan 6onblWEeN UNM MeHbllel TONWWMHBI NpU yCAoBUK, 4YTO HecylwaA
CNOCOBHOCTb 3N1EMEHTa onpegeneHa no pacyety, OCHOBaHHOMY Ha UCNbITaHUAX.

7.2 PacyeT KOHCTPYKL MU U3 TOHKOCTEHHbIX npodunei

7.2.1 B TOHKOCTEHHbIX META//IMYECKUX KOHCTPYKLMAX AOMYCKAaeTcA NoTeps MECTHON YCTOMYMBOCTM CHKATbIX
3/1IEMEHTOB, COCTaBAAIOWMX MOMEpPeYHbli NPoduab KOHCTPYKTUBHOINO 371eMeHTa (Hanpumep, CTEHKM M Nosku C-
obpasHoro, nubo pByTaBpoBoro npodwuan), npu ycnosum obecneyeHuns oblwelrt Hecywen cnocobHocTU
KOHCTPYKTUBHOTO 3/1eMEHTa.

7.2.2 MNoTepa MecTHOM YCTOMUYMBOCTM 3/IEMEHTA YYUTLIBAETCA B pacyeTe NyTem peayLnpoBaHMa reoMeTprUYecKmx
XapaKTEPUCTUK NOMEPEYHOTO CEYEHUS: NIOWAAN NONePeYHOro ceyeHus (Aqf, Def, ter), MOMEHTa conpotusneHnsn (Wey)
N MOMeHTa nHepuuin (lef). MeTogmMKa onpeaeneHna peayLmMpoBaHHbIX XapaKTePUCTUMK NpuBeaeHa B 7.3.

7.2.3 [nAa KaxKaoro TuUNa KOHCTPYKTMBHbBIX 3/IEMEHTOB HEOobXOAMMO BbIMOJIHATL MPOBEPKY Hecyllekn
CNOCOBHOCTM C y4eTOM peayLMpPOBaHHbIX XapaKTEPUCTUK MO NEpBOMY M BTOPOMY npenenbHblM COCTOSHUAM.
MpoBepKy HecyLen cnocobHOCTM Ha NPUMEpPE LEeHTPaIbHO CXKAaTOro cevyeHmn caenyeT npoBoAnTb No popmyne
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c n ef

roe F - MaKCMManbHbIA pacyeTHbI CMNOBOW (GAKTOpP B 3/IeMEHTE OT HEBbIFOAHbIX COYETaHUM HArpysoKk U
BO34EeNCTBUN;

Gef - peayLMpOBaHHbIA reOMETPUYECKUI NapameTp MOMNepevyHOro CceYyeHuUa CTepXKHA, ANA 3TOro couveTaHuA
HarpysoK v BO34eNCTBUI;

R - HOPMaTMBHOE COMPOTUB/IEHME CTA/IN, BPEMEHHOE CONPOTUBNEHWE WU NPELEN TEKYYECTH;
Vm - KO3adPUUMEHT HaAEKHOCTM NO MaTepuany;
Ve - koadduLmMeHT ycnosuii paboTbl.

MpumeyaHme - Mpu BbIMUCNEHMUM CUNOBOrO daKTopa F A0MKEH bbITb yuTeH /n - KOIGOUUMEHT HAAEKHOCTU NO
OTBETCTBEHHOCTM 34aHNI U COOPYHKEHMUIA.

MpoBepKy Mo BTOPOMY MNpeaeNbHOMY COCTOSHUIO ClefyeT BbiMOJHATb OT BO34ENCTBMA Ha KOHCTPYKLMIO
HOPMAaTMBHbIX HarPy3oK C y4eTOM peayKuun ceyeHna no dopmyne

f<=fUI (74)
roe f - npormb (BbirMb) uamn nepemeLeHme 31eMeHTa KOHCTPYKUUK;

fu - npeaenbHbii npornb (BbIrM6) MAM nNepemelleHMe 3nemeHTa KOoHCTpykuum no CIM 20.13330.2016
(npunoxkenue O).
(8 pea. UameHeHus N 2, yTB. Mpukaszom MuHctpos Poccun ot 07.09.2021 N 643/np)

7.2.4 MNpw onpeseneHnn reoMmeTpUIEeCcKMX XapakTepPUCTUK ceveHna npodunein cneagyet oTaaBaTb NpeanoyTeHune
npubanxKeHHoMy cnocoby, 6e3 yyeta pagnycoB 3akpyr/ieHma B yrnax npodunen. BamaHme paaunycos yrnos cruba Ha
HeCYLLY CMOCOBHOCTb CEYEHMNA MOXKET HE YUUTLIBATLCA, €C/IN BHYTPEHHUI pagmyc r <=5t u r <= 0,10b,. B 3Tom cnyyae
nonepeyHoe ceYyeHne AO0MYCKAETCA CYMTATb COCTOALLMM M3 MJIOCKUX 3/IEMEHTOB, COCTbIKOBaHHbIX Mo yriom (B
COOTBETCTBUWN C PUCYHKOM 7.3, NPUHAB b, ANA BCEX NNOCKMX S/1EMEHTOB, BK/OYAA NIOCKME PaCTAHYTble 3/IEMEHTbI).
Mpw onpeneneHUn XxapakTEPUCTUK KECTKOCTU NOMEPEYHOro CeYeHUs cnenyeT yunTblBaTb BAUAHME YrnoB crnba.

7.2.5 Pazmepbl TeOPETUYECKOM WNPUHBI by U BbICOTbI hy NAOCKUX Y4AaCTKOB NOMNEPEYHbIX CeYeHU npodunen c

y4eTom yrnos crmnba cnenyetr NU3AMepATb OT CPeESHUNX TOYEK COCeAHUX YINNOBbIX 9/1IEMEHTOB, KaK NMOKa3aHO Ha PUCYHKe
7.3.
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e k1

- Dy

=

a) cpegHAa ToUKa yrna uau crnba; 6) TeopeTmyeckan WupuHa by
ANA NNOCKUX YacTel NOJIOK; 8) TeopeTMyeckas WupuHa b, NAOCKON
4acTU CTEHKM (b, = HaKNOHHasA BbICOTA Sy); 2) TEOpETMYECKan
LWUMPUHA b, MTOCKMX YACTEN, CMEMKHDIX C 3/1EMEHTOM XKECTKOCTU
Ha CTeHKe; 0) TeopeTMyecKas WMpPKUHA bp NNOCKUX YYaCTKOB,
CMEXKHbIX C 3/IEMEHTOM YKECTKOCTM Ha MNOJIKe; X - TOUKa
nepeceyeHmn cpeamHHbIX IMHUIM NNOCKMX YHaCTKOB; P - TOYKa
nepeceyeHna BUcceKTpUCHI yraa ? co CPeANHHON NnHuein

NMonepeyYyHoro CeYeHUs; g - YMEHbLLEHHbIN paaunyc nsrnba
NAAaCTUHKK, BbIYMCASEMbIN NO popmysie

o) . (@
=r | tg| — [—SIn| —
9 =19 5 5

roe M =T+ E - paanyc usrnba NnacTMHKK, onpeaenaembli

Nno PUCYHKY 7.3 a)

PucyHok 7.3 - TeopeTuyecKas WMpPUHA b, NNOCKMX YHaCTKOB
nonepeyHoro ceyeHus, NPUMbIKAIOLWMUX K yray
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7.2.6 BanaHue 30H crnba Ha reoMeTpUYecKkmne XapaKTEPUCTUKM CEYEHUA MOMKET BbiTb YYTEHO YMEHbLLEHUEM UX
3Ha4YeHWI, paccyMTaHHbIX AN NOoA0BHOro cedyeHMs C COMPAXEHUMAMM MNo4 Yrnom (CM. PUCYHOK 7.4), ncnonbsya
cnepyowme NnpubansKeHHble Gopmynbl

A = A (1-0); (7.5

o & g (1-26); (7.6)

u

IW ~ IW,Sh (1_45)1 (7.7)

roe Ag - NONHAA NAOWAAb NONepPeYyHoro ceveHus;

Ag,sh - 3HaYEHUE Ag AN1A CEYEHMA C OCTPLIMM YrNaMu;

by, - TEOpETUYECKas LWMPUHA MIOCKOTO i-Fr0 3/1EMEHTA B CEYEHUU C OCTPLIMU YI1amu;
lg - MOMEHT MHEPLMM NOJTHOTO NONEPEYHOro CeYEeHUs;

lgsh - 3HAYEHME [5 ANA CEYEHMA C OCTPLIMM YrAaMu;

lw - CEKTOPMabHbIA MOMEHT MHEPLUM MOMEPEYHOTO CeYEHUS;

lw,sh - 3HaYeHue |, [NA CeYEeHUA C OCTPbIMU YI1aMK;

D -yron mexay ABYMA NAOCKMMMU SNEeMeHTaMM;

m - KOZIMYECTBO NJIOCKUX SNEMEHTOB,
n - KOnn4ecTeo KpMBOﬂMHEﬁHbIX 3/1EMEHTOB;

Ii - BHYTPEHHWI paanyc KPMBOJIMHENHOTO j-rO 3IeMeHTa.
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ik

(3} MACANHIHPORARHOE

i)} HCHCTBITEIENOE S _ _
' HOHEPEHINg cenenne

HOIEPEHHOE COUSHIE
PucyHok 7.4 - MpubnunkeHHble gonyweHUa ana yrnos cruba

7.2.7 YMeHblUeHHbIe 3HaYeHus, onpegensemble no dopmynam (7.5) - (7.8), moryT TakkKe MCNONb30BaTLCA ANA
pacyeta 3QpPEKTUBHbIX XapaKTEPUCTUK NONEPEYHOro ceYeHUA Aef, Iy ef, lef U luef, C YHETOM TOTO, YTO TEOPETUYECKASA
LWMPMHA NJOCKUX 3/IEMEHTOB U3MEPAETCA OT TOUYEK NepecedyeHnsa NxX CpeanHHbIX TMHUNA.

7.2.8 Ecnv BHyTpeHHWiA paauyc r > 0,04tE/Ryn, TO Hecyllylo CnocobHOCTb MonepeyHoro ceyeHus npoduns
cnepyet onpeaenATb UCMbITAHNAMM.

7.3 PacyeT TOHKOCTEHHbIX npoduneit ¢ yuetom 3aKpUTUUYECcKoi paboTbl CXKaTbIX NAACTUH

7.3.1 MeTtoa onpegeneHUa pPeAyLUPOBaAHHLIX FEOMETPUUYECKMX XapaKTEPUCTUK MNOMepeyHbIX CceuyeHuit
31€MeHTOB

7.3.1.1 TMpu onpeseneHUM Hecyweh CnocobHOCTM U KECTKOCTU  XOJIOAHOTHYTbIX 3/IEMEHTOB W
NPOGUAMPOBAHHBIX IUCTOB CAEAYET Y4MTbIBATb BAMAHME NOTEPU MECTHOMN YCTOMYMBOCTM M YCTOMYMBOCTU GOPMbI
CKaTOM YaCTM MOMNEPEYHOro cevYeHus.

PeayunpoBaHHYO NiOWAAb NMONEPEYHOro CeYEHUA TOHKOCTEHHOTO KOHCTPYKTUBHOIO 3/71eMeHTa (NAacTUHKK)
Areq NOCNE MOTEPU MECTHOW YCTOMYMBOCTU ONpPesenstoT no popmye

Aw =p A (79

7.3.1.2 [lonycKaeTca He y4MTbIBaTb BANAHUE KPMUBU3HbI H0Eee LUMPOKOM CXKATOM NONAKU NPOPUAA HA HECYLLYHO
CNocobHOCTb OTHOCUTENIbHO MPOEKTHOM OCU NOKM Npoduas npu nsrnbe namn NosIKK U3rmbaemoro apovHoro npoduns,
B KOTOPOM HapY»KHasA CTOPOHA CXKaTa, eC/IN ee KPUBU3HA cOCTaBNsAET MeHee 5% BbICOTbl Ce4eHMA Npoduna, ee BAMAHKE
CM. Ha pucyHKe 7.5. Ecnv KpuBM3HA 6osblue, TO CedyeT YYMTbIBAaTb CHUMKEHWE HECYLLEN CNOCOBHOCTU, Hanpumep,
nyTem yMeHbLUEHWA CBECA LWMPOKUX NOJIOK U NMyTEM y4eTa BO3MOXKHOIO U3rnba CTeHOK.
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7.3.1.3 Mpvmep VUCKPUBAEHUS CXKATOM M PACTAHYTOW MOAKM NPOPUAA C SNEMEHTAMM KECTKOCTU U 6e3 Hux,
NPAMOJIMHENHbIX 40 NPUNONKEHUS HAarpy3KM, NMOKasaH Ha pUCyHKe 7.5.

; 3{?'& ) éﬁ

R—G—G—

PucyHOK 7.5 - Mpumep KpUBU3HbI NONIKK Npoduns, NpAMOIMHENHOTO
A0 NPUNOXKEHUA HArPy3KK

7.3.1.4 KpuBun3sHy cxKaToi nonku (aebopmaumto nsrnba MonkM BHYTPb K HEMTPANbHOM OCU) BbIYUCAAIOT MO
npuseaeHHbIM HUXKe Gpopmynam. PacyeT NPpMMEHUM S5 CHKATbIX M PACTAHYTbIX NOJIOK C NPOAOJ/IbHBIMU 3/IEMEHTAMM
YKECTKOCTU M 6e3 HWUX, HO HEe NPUMEHMM A/1A NONOK C 6/1M3KO PacnoioKEeHHbIMW NOoNepeYHbIMU roppamu.

214
Ga S
u= ZT’ (7.10)
Et°z
ANA apoYHOI Banku:
214
Ga S -
u= 27, (7.11)
Etr
roe bs - N0NI0BUHA PACCTOAHUA MEXAY CTEHKaMM KOpobYaToro M WASMHOIO CeYEHU AN CBEC NOJKMK;
t - TONLWMHA NONKY;
Z - paccToAHWE OT PAacCMaTPMBAEMONM MOKU 4,0 HEUTPAbHOM Ocu;

r - pagnyc KpMBM3HbI APOYHON BaNKK;

O, - rnaBHOe HanpsAXXeHWe B NOJIKax, PacCyMTaHHOE MO NOHOW NAOLWAAM.

Ecnn HanpAaXKeHMe paccynTaHo AnA 3¢¢GKTVIBHOI'O nonepevyHoro ce4yeHuma, rnaBHoe HanpAxXeHne onpegenaeTca
YMHOXEHNEM AaHHOIro HanpAa>xeHnAa Ha oTHoLWeHne 3¢¢EKTVIBHOI7I naowaan NoAKu K NONHOM naowaan nosiku.

7.3.1.5 MNpu onpegeneHnn HecyLen cnocobHOCTU U KECTKOCTM XONO4HOTHYTbIX Npoduaein cneayer yuntbiBaTb
B/INSIHNE TMOTEPU MECTHOM YCTOMYMBOCTM U YCTOMYMBOCTM (POPMbl CEYEHMA KaK 3TO MOKasaHO A/s C/yyaes,
npuBeaeHHbIX HA PUCYHKe 7.6.

a) 0) n) r)

PucyHok 7.6 - pumepbl NOTepun yCTOMUMBOCTU GOPMbI CEYEHUA
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7.3.1.6 BanaHve noTepu yCTOMUYMBOCTU GOPMbI CEYEHUA AONIKHO YUMTbIBATLCA ANA C/y4aeB, NOKA3aHHbIX Ha
pUCyHKax 7.6 a) - 7.6 r). B 3TUX caydanx BAMAHWE NOTEPU YCTONMUMBOCTU GOPMbI CEYEHMA OL,EHUBAETCA IMHENHBIM UK
HEIMHEMHbIM PacYeTOM Ha YCTOMYMBOCTb YNCAEHHBIMU METOAAMM UAN UCMbITAHUAMMU KOPOTKUX CTOEK. YNPOLLEHHbIN
cnocob nMHenHoro pacyeTa npuseaeH B 7.3.2 1 7.3.3.

7.3.1.7 NMpu NOCTOAHHOW TONWMHE PeAyLMPYEMOro 3/1eMeHTa, peayKuua BeAeTCA 3a CHeT U3MEHEHUA LMPUHBI

NNAaCTUHKKU bef = pb , AOMNYCKAETCA TaKXKe OCyLWeCTB/ATb PeAYKUNIO UISMEHEHNEM TONLWLNHDbI tef = pt .

ONna rnagKux CKaTblX MNACTUH, MMEIOWMX 3aKPEenJeHUs Ha NPoAOJIbHbIX KPOMKax (Hanpumep, CTeHKa
[BYTaBPOBOTO MM NOJIKa U cTeHKa C-06pasHoro ceyeHuns), KoadduuMeHT peayKumm onpeaenserca:

p=1,0 mpu 1, <0,673; (7.12)

A, —0,055(3+y) -
p= = <1,0 mpu 4, > 0,673, (7.13)

p

roe (3"‘1//)20.

[NnA rnagKvx N1acTuH, UMEIOLWMX 3aKpenieHne Ha 04HOW KpOMKe, Hanpumep, NoJiKa ABYTaBPOBOro, Yro/IKOBOrO
WU LLBENIEPHOro ceveHus (ceec NoaKu):

p =10 nms A, <0,748; (7.14)

/Tp -0,188 =
= * = <1,0 nna A, > 0,748, (7.15)
p

_ Ry
roe j~p = J— .(7.16)

cr
(popmyna 7.16 B pea. UameHeHus N 2, yTB. MpuKasom
MuHcTposa Pocecmm ot 07.09.2021 N 643/np)

[ONA rnafKkux cxKaTbiX NAACTUH, UMEIOLLMX 3aKpenaeHus no AByM NPoAo/bHbIM KPOMKaM (Hanpumep, CTEHKU U
nosku C-obpasHoro ceyeHus) naM 3akpenaeHHbIX No O4HOW CTOPOHe (Hanpumep, NOMKU LWBENJIEPOB UN YTONKOB),
KO3OOULMEHT peayKuMn OnpeaensoT B 3aBUCMMOCTM OT KPUTUYECKOrO HaMpsyKeHUA noTepu YCTOMYMBOCTU

nnactuHkn O :

" 2 Et?
Oc = am’ (7.17)

roe kcs - KO3OOUUMEHT, 3aBUCALLMI OT rPAHUYHBIX YCNOBUI U XapaKTepa HanpsaKeHUn B NAacTUHKe (NpuseaeH
B Tabanuax 7.2 u 7.3);

b - NPUHUMAIOT PaBHOM COOTBETCTBYIOLLEN TEOPETUYECKOW WMPUHE NAACTUHKRM (b, by c, Bpd MW Sy - CM. PUCYHOK
7.3);

t - pacyeTHasa TO/IWMHA NNACTUHKKU, NPUHUMAEMAA B COOTBETCTBUU C 7.1.5;

V - kKoapduumeHT MyaccoHa (ana ctanm V= 0,3 ).
(skcnamkauma s pea. M3meHenus N 2, ytB. Npukasom MuHcTpos Poccum ot 07.09.2021 N 643/np)
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A CTaZIbHOW NAACTUHKK popmyna ana /1 npmnBoanUTCA K BUAY:
p

— R b

y

7 - ,
Vo, 284atefk,

235

E= |—
roe
A R,

B KauecTBe anbTepHaTMBbI MeToay cornacHo 7.3.1.7 aonyckaeTtca Ana onpeaeneHuns agppeKTUBHbIX naowasen
NPY YPOBHE CUMAIOLLMX HAMNPSAKEHMI HUKE PacieTHOro CoONnpoTMBAEHUA NPUMEHATL caeaytowme Gopmybi:

ONA TNaAKOM NPOMEXKYTOYHOM CKaToM NIACTUHbI C ABYXCTOPOHHUM 3aKpenieHnem

%, . —0,055-(3+ ) (% —%pc)
p= i = +O,18_—S1,( .19)
2 (}\,p—036) 7.19

A

p.Cc
(popmyna 7.19 B pea. UameHeHus N 2, yTB. MpuKasom
MwuHcTposa Poccmm o1 07.09.2021 N 643/np)

anAa I'ﬂap,KOVI BbICTyHaIOU.Leﬁ CXaToM NNacTUHbI C OAHOCTOPOHHUM 3aKpenieHnem (CBeC }'IVICTa)

Ay, —0,188 (% —%p0)
p :y_—2+0,18_— < 1' (7.20)
Ay (%,-0,6)
(popmyna 7.20 B pea. UameHeHus N 2, yTB. MpuKasom
MwuHcTposa Pocecmm o1 07.09.2021 N 643/np)

>|

roe = [Seom (7.20a)
Aae “pc c. '\

cr

Gcom - PpeasibHble HanpAaXeHunAa CXathAa B peayunpoBaHHOM CeYeHUU NNACTUHKU OT Harpysku (I'IpMHVIMaIOT
MaKCUMa/ibHOEe 3Ha4YeHNe HanpAaXXeHna CXxXatuAa B I'IﬂaCTVIHKE);

V' . oTHoweHue meHbluero HanpAXeHUA K 60/blUeMy, CATUE CHUTAETCA MNONOKUTENbHBIM.
(skcnnmKkauma 8 pea. M3meHenus N 2, yte. Npukasom MuHcTpos Poccum ot 07.09.2021 N 643/np)

Mpu Mcnonb3oBaHUKM AaHHOrO meToda 3dpdeKTUBHOe cedeHre Npoduaa cneadyer onpeaenatb UTEPaLMOHHO.
UTepauMm HauMHAOT C NOMHOTO CeYeHus NpPoduAA M 3aKAHYMBAIOT, KOTAa TEOMETPUYECKME XapaKTEPUCTUKM
3pPEKTMBHOrO ceuyeHUn Ha Npeablaywel u nocaeayloLen nTepauumn oTanyatoTca Apyr OT Apyra He3HauYUTeNbHO (B
npegenax 1% - 2%).

(ab3ay, eBeaeH MameHeHnem N 2, yTB. Mprkasom MuHcTpos Poccum ot 07.09.2021 N 643/np)

7.3.1.8 Ona onpeaeneHns reoMeTpUYecKnX XapakTepucTnk adpdeKTUBHOro ceveHns (A, lof, Wer) HEOOX0AMMO

3HaTb 3GDEKTUBHYIO LUMPUHY bef,  KOIPPULMEHT ko‘ , onpegensemble no Gopmynam, npnBeaeHHbIM B Tabaumuax 7.2
n7.3.
(8 pea. UsmeHeHus N 2, yts. Mpukaszom MuHctpos Poccun ot 07.09.2021 N 643/np)
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Tabnuua 7.2

MnacTuHbl € ABYMA 3aKpenIeHHbIMU KPOMKaMM

PacnpeaeneHune HanpsaKeHUI (CKaTUe NONOKUTENBHO)

dddeKTUBHAA WNPUHA Def

y=1
o[-
g - g by =p-b
| h%} o b&ﬂ
( K ;} {f bel = O;Sbef bez = O,Sbef
. &
3 1>y >0
Gy
g bef = pb
.hfmﬁl 3 . 5 2
5 ;l ! > b, = g b, bez = bes - be1
w <0
= ph =P D
bef P bc A__l//)
gf i}ai & ?Whﬂ"% g b5‘1 = 014b€’f beZ = 0;6bef
b A
B
W =0,0, <> 1 1>y >0 0 O>p>-1 -1 1>y >-3

KoadbduumeHt k, | 40 8,2/(1, 05+l//) 7,81

7,81-6,29y +9,78y° | 239 | 598(1-y )’

O

_ 2
<*> W_ o - OTHOWEHUWE MEHbLEro HanpAXeHunAa K 60!'IbLLIEMy (C y4eTom 3HaKa) cornacHo snpam

1

HanpAXeHW, MOKa3aHHbIM Ha PUCYHKax B HacTosLel Tabauue n Tabanue 7.3 (cxKaTue cUUTaeTCs NONOKUTETbHBIM).

(cHocka B pea. M3ameHeHuAa N 2, yTB. NMprkasom MuHcTpos Poccmun ot 07.09.2021 N 643/np)
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MnacTuHbI C 04HOI 3aKpeneHHON KPOMKOW

PacnpepeneHve HanpsaxeHui (cKatne

dddeKTUBHAA WMPUHA bef

NONOXUTENbHO)
SN S 1>y >0
. | G
G,
d A s bef :pc
2]
) " . be V<0
T G
@2 ¥ e c
b, = pb =p/
g ef P, (l—l//)
o fbe L
v =0,l0, < 1 0 -1 12y >-3
KoadduumeHt K, 0,43 0,57 0,85 0,57—0,21!//—!—0,07(//2
e b g 1>y >0
i . .
% i
; l 5
V bef =,0C
g*’ e
w <0
b, = pb =/’7
T y)
l//:62/0-1<*> 1 1>(//>O 0 O>(//>—1 -1
Kosppuument K, | 043 | 0,578/(y +0,34) | 1,70 1,7 -5y +17,1y° 23,8

N2

Ha cauT
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(¢
_ 9

<*> Y= o, ~ OTHOWEHME MEHbLIEro HaMpAkeHns K 6onblwemy (C yyeTom 3HaKa) cornacHo
1

aMnopam HanpsKeHW, NoKasaHHbIM Ha PUCYHKax B HacTosAweil Tabauue u Tabauue 7.2 (ckatue
CYMTAETCA NOJIOXKUTENbHbIM).

(cHocka B pea. U3ameHeHua N 2, yTB. Mpukasom MuHcTposa Poccum ot 07.09.2021 N 643/np)

7.3.2 NnacTuHbI, yCUNEHHbIE NPOAO/IbHBIMU 3/IEMEHTAMM YKECTKOCTU

7.3.2.1 nA NoBbIWEHMA XKECTKOCTU U HecylLen cnocobHOCTM NAacTUHbI, COCTaBAAIOLWME NOMNepeyYyHoe cevyeHmne
npodunen, ycMnnBatT NPOMEKYTOYHbIMWU U KPAaeBbIMU 3/IEMEHTAMM }KECTKOCTU (CM. pUCYHOK 7.7).

a) bakTnyeckana cxema

f)e:"' _.I b1_02|(£)2.€'1 ].7

4 4 e
ES ES ES

u

cKaTue u3rub CKaTHE U3rHO
6) sKkBMBaNEHTHaA cxema
(8 pea. U3meHeHua N 2, yTB. MpuKasom
MwuHcTposa Poccmm ot 07.09.2021 N 643/np)
PucyHoK 7.7 - CxeMbl K onpeaesieHUI0 }KeCTKOCTU cBA3ei
7.3.2.2 }ecTKoCTb yNpyronoaatAnBbIx CBA3€el, HaKNaAbIBAEMbIX Ha NNACTUHKY 3/IEMEHTAMM KECTKOCTU, AOIXKHA

YUYUTbIBATbCA NPUJIONKEHNEM NOFOHHOM eAMHMUYHOM HArPy3KM U, KaK NOKa3aHo Ha pucyHke 7.7. ecTKkocTb cBasei K Ha
eaUHULY ONVHBI BblYMCAAT No dopmyne

K=u/é, (7.21

roe o - nepemelleHMe 3/1IeMEeHTa KECTKOCTU OT eAUHUYHOWN HArpy3KM U, AeNCTBYIOLWEN B LLEHTPE TAXKECTU b
3 dEeKTUBHOMN YaCTN MOMEPEeYHOro CeYEHNN I1EMEHTA KECTKOCTU Ha eAMHULY AJAUHbI npodunsa.

[N KpaeBoro anemeHTa XeCcTKoCTU NepemelleHme o onpegenaoT no popmyne
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soap, U 120

P 3 Et3

. (7.22)

7.3.2.3 lonepeyHoe ceyeHue KpaeBoro oTrMba cOCTOMUT M3 BEPTUKA/IbHOIO 3/1EMEHTA XECTKOCTU C Wau
BEPTUKANbHOTO M TOPU3OHTANbHOFO 31EMEHTOB € M d, KaK MOKa3aHO Ha pUCYHKe 7.8, MAOC NpuMbIKatoLwas
3¢ PEKTUBHAA YACTb NJIOCKOTO y4acTKa b, NOAgKPenaaemMon NAacTUHKN.

R~ //’ b

ff:e’; R P | ST

L
!

Al

A

b/t <= 60

a) oANHapHbI KpaeBoi oTrmb;

i
U
b/t <=90

6) ABOIHOW KpaeBoli oTrnb
PucyHok 7.8 - KpaeBbie oTrnbbil

7.3.2.4 PacyeT KpaeBbix 0TrM60B NooK C- U Z-06pasHbiX U NOZOOHbIX UM cedeHuit Npodunen, CocToALLMX 13
CTEHKM U BEPXHEN U HUNKHEW NOJMIOK, A0MKEH HAUMHATLCA C onpeaeneHns 3GpGeKTUBHOM WMPUHbI CHKATbIX NOJOK C
n_n n_n

3N1eMeHTaMM KeCTKOCTU B BUAEe OTrMOOB UK ABOMHBIX oTrnb6oBs, napametpsbl "¢ namn "c" n "d" ana gBonHoro otrmba
onpeaenatoT no 7.3.1.
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HauanbHoe 3¢¢peKTMBHOE cevyeHMe CKATOM MOMKM onpenenseTcd B MNPeAnoNOXKEeHUU, UTO KEeCTKOCTb,
HaKnagblBaeMan Kpaesbim oTrn6om Ha nosky, K =00 u HanpsskeHue pasHo R,.

7.3.2.5 HayanbHble 3HauyeHUs 3pEKTUBHOM WNPUHDI b1 U b2, NpUBEAEHHbIE HA PUCYHKaX 7.7, 7.8, onpeaenatoT
no 7.3.1.7 ¢ AonyLweHMeM, 4TO NAOCKUIA 3neMeHT (b,) onepT No ABYM CTOPOHAM.

7.3.2.6 HauanbHble 3HayeHUA 3OGEKTUBHOWM LUMPUHBI Cof U der, MPUBEAEHHbIE Ha PUCYHKe 7.8, cneayet
onpeaensaTb cregyowmm obpasom:

a) 417 O4MHAPHOTO KpaeBoro oTruba:
Cot = PP, cr (7.23)

roe P onpeaensatoT ¢ y4eTom KoapduumeHTa NnoTepn yCTOMYNBOCTU ko :

k, =0,5 ecnu bp,c /bp <0,35;

2

b
k. =0,5+0,83-3 bp‘c —0,35| , ecu 0,35<b, /b, <0,60;

p

6) Ana ABOMHOro KpaeBoro oTrnba:
Ct = pbp,c’ (7.24)

roe P onpegenstot no 7.3.1.7 c yuetom KoadduumeHTa noTepm yCToMYMBOCTH kg KaK 4/1A NIaCTUHKM onepTom
no ABYM CTOPOHaM;

d :pbp,d’ (7.25)

roe P onpeaenatot no 7.3.1.6 c yuetom KoadpduumeHTa kg KaK 4/1A NJaCTUHKU ONepTon Mo 04HOM CTOPOHE.

Mnowanb Ha4aAbHOIO PacYeTHOrO NONEePEYHOro cevyeHmA As KpaeBoro oTrnba onpeaensatoT no Gopmynam:
(8 pea. U3meHeHus N 2, yTB. Mpukaszom MuHctposa Poccun ot 07.09.2021 N 643/np)

As = t(bez + Cef) (7.26)
nnun
A5 = t(bez + Cel + Cez + bef). (7.27)

MpumeyaHue - Mpy HeOBXOANMMOCTHM YUMUTLIBAIOT 3aKPYTEHMA.

7.3.2.7 KoaddpULMEHT CHMMKEHNA HecyLeit cnocobHocTM Ad BCaeacTBMe NoTepy yCTOMUMBOCTM GOPMbI CeYEeHMA
(nnockaa dopma noTepu YCTOMUYMBOCTM KPAEBOrO 3/1EMEHTA XKECTKOCTU) OnpeaensoT B 3aBUCMMOCTU OT 3HAYeHUs

O¢r.s. KpuTueckoe HanpaXeHWe noTepu yCTOMYMBOCTM Kpaesoro oTrmba B ynpyroi ctagun Ocr s onpegensaoT no
dopmyne

2. JK.El

S
O-cr’S = H (7.28)

A
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rae Ki - »KecTKocTb ynpyronop,aTnMBoﬁ CBA3U;

Is - MOMEHT MHEepPLUMM HauyaibHOrO PacYeTHOrO CeYEHUS KPAeBOroO 3/1EMEHTA KECTKOCTU OTHOCUTENIbHO OCK a-d
(BKNtOYAA NPUMBIKAKOLLME K HEMY YCTOMYMBBIE YYACTKM NIACTUH) - PUCYHOK 7.8;

As - NioWaab HAa4Ya/IbHOTO PACYeTHOIO CEeYEHMA KPAeBOro 3/1eMEHTA MKECTKOCTM (BKNOYas NpUMbIKalolme K
Hemy YCTOMYMBbIE Y4aCTKM MNAACTUH) - PUCYHOK 7.8.
(skcnamkauma B pea. M3meHenus N 2, yte. Npukasom MuHcTpos Poccum ot 07.09.2021 N 643/np)

7.3.2.8 Jna KpaeBbIX 3/1EMEHTOB KECTKOCTU BblPaKeHMe KeCTKOCTU CBA3N Ky 415 CXKATOM NONKM BbIMUCAAIOT NO
dopmyne

K Et" 1
' 4(1-v?) blh, +b7+0,5h kb, " /%

roe b - paccTosHWe OT LEeHTPaNbHOM OCU CTEHKM A0 LLEHTPa TAXKECTU HauyalbHOTo PacyeTHOro CeYEHUS KPaeBoro
oTrnba (BKAKYan YCTOMUYMBYIO YacTb bex NOJIKK) Ha nonke 1 (cm. pucyHoK 7.8);

b, - paccTosHMe OT LeHTPaNbHOM OCU CTEHKM [0 LLEHTPa TAMKECTU HAYya/bHOro PacYeTHOro CeYeHUn KpaeBoro
oTrnba (BKAtOYasA YCTOMYMBYHO YacTb NOJIKM) Ha NOJKe 2;

hw - BbICOTa CTEHKN MEXAY CepeanHHbIMU IMHUAMM NOJIOK;

ks=0 - ecnv nosika 2 pactaHyTa (T.e. ANA 31eMeHTa, N3rnbaemoro oTHOCUTE/IbHO OCKU X-X);
ks=1- pnAa cXaToro CMMMETPUYHOIO CEYEHUS;

ks = As2/As1 - €cnm nonka 2 ckata (419 CKATOro HECUMMETPUYHOTO CeYeHun);

As1 M As; - NNOWAAM HayanbHbIX PacyeTHbIX CeYeHMIn KpaeBblX OTrMO60B (BKAOYAA MPUMBbIKAOWME K HUM
YCTOMYMBbIE YYACTKM NAACTUH) 418 NONOK 1 1 2 COOTBETCTBEHHO (CM. PUCYHOK 7.8).

MpumeyaHue - 3a NonKy 1 npMHMUMaeTcs Ta NoJiKa, 417 KOTOPOW ONpeaesisieTcs XeCcTKOCTb Yynpyronoaat/inuBomn
cBA3m Ki.

(skcnaunkaums B pes. M3meHeHus N 2, yts. NMpurkazom MuHcTpos Poccmm ot 07.09.2021 N 643/np)

ANnAa npomeXKyTOYHOro 3/ieMeHTa XeCTKOCTU nepemelleHue 5 onpegenAaroT no d)opmyne

202 12(1-v?
5= Ub1b2 . ( ; ) (7.30)
3(b, +b,) Et

7.3.2.9 KoadduLmMeHT cHMKeHnA Hecyuwiei cnocobHoctn pebpa Ad Bcneactsme naockoit Gopmbl noTepu

YCTOMUYMBOCTM 3/1IEMEHTA KECTKOCTU CleAyeT OnpeaenaTb C y4eTOmM OTHOCUTENbHON rMbKocTU /1d cneayowmm
obpasom:

x4 =10, ecu /Td <0,65; (7.31)
74 =1,47-0,723],, ecnn 0,65 < A, <1,38; (7.32)

24 :%, ecmn A, > 1,38, (7.33)
d
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GCI’,S - KPUTU4ECKOE HanpAaxXeHne B ynpyroﬁ CTagun gna anemeHToB XKeCTKOCTU, onpegenaemoe no d)opmyne
(7.28).

Kak BapWaHT, KpUTUYECKOE HaNpPsKeHNEe 31eMEHTA KECTKOCTU MOXKET BbITb onpeaesieHO Ha OCHOBaHMM pacyeTa
YCTOMYMBOCTU NEPBOro NopsAAKa B ynpyroi ctagun ¢ UCNosib30BaHMEM YNCIEHHbIX PAacYeTOoB.

7.3.2.10 3¢ deKTMBHYIO NAoWAAb 31EMEHTA KECTKOCTU A red, C YYETOM NAOCKOM GOPMbI NOTEPU YCTOMUMBOCTY,
onpegaenstoT no popmyne

A%.red = Xd A%

roe Gcom,s - CKumawuee HanpAaxeHmne BAoO/ b LLEHTpaﬂbHOVI OCU IN1EMEHTA XEeCTKOCTHU, pacCCYUTaHHOE AnA

3¢ deKTUBHOIO NONepeYyHoro ceveHums.
(n.7.3.2.10 B pea. U3ameHeHus N 2, yTB. MNpukazom MuHctpos Poccmm ot 07.09.2021 N 643/np)

7.3.2.11 Tllpu onpeaeneHNn reomMeTpUYEeCKUX XapaKTepucTUK 3PEPEKTUBHOrO MOMNEPEeYHOro cevyeHus
addeKTUBHaA NnowWaab As r.q 40XKHa BbITb ONpeaesieHa ¢ y4eTOM YMEHbLIEHHOWN TONLWNHbI teq AN1A BCEX INEMEHTOB,
BKJIIOYEHHbIX B As.

MpY 3TOM YMEHbLLIEHHYIO TOALWMHY tres ONPEAENAIOT MO popMyNam:

R
——<tnpuoc, <R, (7.348)

csCOI’TI,S

(n.7.3.2.11 8 pea. UameHeHuna N 2, yT8. Mpukaszom MuHctposa Poccum ot 07.09.2021 N 643/np)

7.3.2.12 MNMocneposaTenbHOCTb npoeseaeHnA pacyeTa NO1I0K TOHKOCTEHHDbIX I'IpOd)MJ'IEVI CaieMeHTaMU KeCTKOCTU
B BUAE oTrn6os npueeaeHa B NpUAOKeEHNN b.

7.3.3 CxKaTtble NNACTUHKM C NPOMEXKYTOYHbIMMU 3/1IeMEHTaMMU KECTKOCTU

7.3.3.1 MpomeKyTOUHbIE 3/1eMEHTbI KECTKOCTU YCTaHAB/IMBAIOT B CEpeMHE NNACTUHOK, 3aKPENAEHHbIX MO ABYM
NpPoAo0/IbHbIM CTOPOHaM. B nmonepeyHoe ceyeHre NPOMENKYTOYHOIO 3/1EMEHTA ECTKOCTM BK/OYAIOT CaM 3/1eMeHT
YKECTKOCTU U NPUMBIKAIOLLME K HEMY YYaCTKM 3PPEKTUBHBIX YacTel NAACTUHKU bp 1 U bp 2, TOKA3aHHbIX Ha pUCyHKe 7.9.
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- e
By ;’ b1,g; l E}_ﬁ,'a;“g, Bya

PucyHok 7.9 - [pomeKyTOUYHbIE 3/1IeMEHTbI }KEeCTKOCTU

7.3.3.2 Mpu pacyeTe NPOMENKYTOYHOIrO 3/1I€EMEHTA KEeCTKOCTM OonpesenAldT HayanbHOe pacyeTHOoe ceyeHue
3/1eMeHTa XeCTKOCTU C NCNnoJsib30BaHNEM 3¢¢EKTVIBHOI7I WWNPUHbI NNACTUH, NPUMbIKAOWKUX K HEMY, onpep,enﬂefv\oﬁ C

YYETOM TOTO, YTO I/IEMEHT XKECTKOCTM 0becneymBaeT NOAHOE 3aeMIeHNe K=oy HanpsAXXeHWe B HEM PaBHO R,.
(n.7.3.3.2 8 pea. U3meHeHus N 2, yt8. Mpunkaszom MuHctposa Poccum ot 07.09.2021 N 643/np)

7.3.3.3 HayanbHble 3HayeHMA 3PPEKTUBHOM LWNPUHDLI b1ez U bie1, MOKa3aHHble Ha PUCYHKe 7.9, cneayet
onpeaensaTb C AONYLWEHUEM, YTO NJIOCKME 31eMeHTbl by 1 U bp; ONepTbl N0 ABYM CTOPOHaM (cm. Tabauuy 7.2).

7.3.3.4 Mnowaab HayaNbHOrO PAcYeTHOro NOMEpPeYHOro ceveHua As NPOMEKYTOUYHOTO 3/IEMEHTa MECTKOCTH

onpegensaoT no opmyne
(8 pea. UameHeHus N 2, yTB. Mpukaszom MuHctpos Poccun ot 07.09.2021 N 643/np)

As = t'(bl,eZ + b2,€1 + bS); (735)

roe bs - WNPUHA INeMEHTA XKECTKOCTU, NMOKa3aHHAaA Ha PUCYHKe 7.8.

MprmeyaHme - Npu HEOBXOAMMOCTU YUUTLIBAIOT 3aKPYT/IEHNA YI/I0B.

7.3.3.5 KpuTuyeckoe HanpaxeHMe NOTEPU YCTOMYMBOCTU MPOMENKYTOYHOrO 3dnemeHTa xecTkoct Ocrs
onpeaensiercsa no popmyne

_ 2,/KEl,

Ous = 5 (7.36)

A

rae K - »XecTKocTb ynpyronop,aTnMBoﬁ cBA3U;

Is - MOMEHT MHEepUUM HayabHOrO PaCYETHOro CEYEHUA MPOMEKYTOYHOIO 3/IEMEHTA }KECTKOCTU OTHOCUTE/IbHO
0oCK a-a (BKAtoYas NPUMBbIKaloLLMe K HEMY YCTOMUYMBbIE YH4aCTKM NAACTUH) - PUCYHOK 7.9;

As - nJowagb HayanbHOTO PACYETHOrO CEYEHUS TMPOMENKYTOYHOTO 3/1eMEHTa XKeCcTKoCTU (BKAKoYan
MPMMbIKaIOLWME K HEMY YCTOMUMBbIE YY4aCTKM NAACTUH) - PUCYHOK 7.9.

(skcnaukaums B peq. MameHeHus N 2, yTs. NMpurkasom MuHcTpos Poccum ot 07.09.2021 N 643/np)
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[NA NPOMEKYTOUYHOTO 3/1eMEHTA KECTKOCTU 3HaYeHUsA KoadduumeHTa K BblumMcasioT no dopmyne

(b, +b,) Et®
K= 47h? (1—1/2) * (7.37)
>

KpMTMHECKOG HanpAaxeHmne notepu yCTOl\/‘I‘-II/IBOCTM 31EMEHTA XECTKOCTH Gcr,s MOXKeT bbITb onpeageneHo Ha

OCHOBaHMM pacyeTa yCTOMYMBOCTM NEPBOro NOPALKa B yNPYron cTagmm C UCMOIb30BAaHNEM YNC/IEHHbIX PAcYeTOoB.
(ab3au BBeaeH MameHeHnem N 2, yTB. Mpukaszom MuHcTpoa Poccum ot 07.09.2021 N 643/np)

7.3.3.6 KoabdUUMEHT CHMMKEHUA HecyLweit cnocobHocTM A4 BCaeacTBMe NoTepy yCTOMYMBOCTM GOPMbI CeYeHMA
(nnockaa ¢dopma noTepu yCTOMYMBOCTM MPOMENKYTOUHOIO 3/1EMEHTA KECTKOCTU) ONpeaenstoT B 3aBUCMMOCTM OT

3HadeHna Ocrs (cm. 7.3.2.7).

7.3.3.7 3 deKTUBHYIO NNOLLAAb S1EMEHTA KECTKOCTU A red, BbI3BAaHHYHO NOTEPEN YCTOMUYMBOCTU GOPMbI CEHYEHMUA
(nnockas dopma NnoTepun yCTOMUYMBOCTU SIEMEHTA XKECTKOCTH), onpegenatoT no 7.3.2.10 n popmyne (7.34).
(n.7.3.3.7 8 pea. UsmeHeHua N 2, yte. Mpukasom MuHctposa Poccun ot 07.09.2021 N 643/np)

dopmyna 7.38 ncknrodeHa ¢ 08.10.2021. - UameHeHune N 2, yTB. NMprkasom MuHctposa Poccmumn ot 07.09.2021 N
643/np.

7.3.3.8 TMpn onpegeneHUn reomeTpuUYeckUx XapakTepuctuk 3¢deKTUBHOIro MnonepeyHoro cevyeHus
NPOMEKYTOYHOIO 3/1eEMEHTA ¥KECTKOCTU 3GDEKTUBHYIO NAoWaab Asreq CIEAYET ONpenenaTb ¢ y4eTOM YMeHbLUEeHHOW
TONLNHBI treg ANA BCEX 31EMEHTOB, BK/IIOYEHHbIX B Ag, N0 7.3.2.11 n dopmynam (7.34a) - (7.348).
(n. 7.3.3.8 8 pea. UsmeHeHusa N 2, yts. Mpukaszom MuHctpos Poccun ot 07.09.2021 N 643/np)

7.3.3.9 UckntoueH ¢ 08.10.2021. - UameHeHue N 2, yTB. Mpunkaszom MuHctpos Poccum ot 07.09.2021 N 643/np.

7.3.3.10 MNocnepoBaTenbHOCTb MNPOBEAEHUA pacyeTa TOHKOCTEHHbIX Mpoduaeit c NPOMENKYTOYHbIMM
31eMEeHTaMM XKEeCTKOCTU NpuBeaeHa B NpUIoKeHnu b.

7.4 TpaneuueBuaHble roppUpoBaHHbIE IUCTbI C NPOMEXYTOUHbIMU 3/1IeMEHTaMM YKECTKOCTH
7.4.1 O6wme nonoxkeHua

TpeboBaHMA HacToALLEro Mnoapasgena PacnpocTPaHATCA Ha TpaneuueBuaHble rodppupoBaHHbIE SINCTbI C
MOMIKAMW M CTEHKaMM, UMEIOLLIMMM MPOMENKYTOUHbIE 3/1EMEHTbI }ECTKOCTU.

7.4.2 TONIKM C NPOMEKYTOUHBIMU 3/1IEMEHTAMM XKECTKOCTH

7.4.2.1 dnemeHTbl }KeCTKOCTM B BUAE NOAYKPYFAbIX UM TPEYro/ibHbIX KaHAaBOK BKAOYALOT B cebsi cam a/ieMeHT
YKECTKOCTU M NPUMbIKAIOWME K HEMY YCTOMUMBBIE YHACTKU Def (D1,ef, D2,ef) MNOCKMX YHACTKOB NOAKWN by (bp 1, bp2), KaK
NOKA3aHO Ha pUCyHKax 7.10 n 7.11.
(8 pea. U3meHeHus N 2, yTB. Mpunkaszom MuHctposa Poccun ot 07.09.2021 N 643/np)

""'V"" i} ROAEReHMHGE. CEMoHID ’
0.5baf ! N iu}ﬁﬁéxef L —

LS PACHETE 4,

2.5by gp

kS

0 nonepeunoe ceucHue ‘
A U‘“’TE!‘“’ - . E‘ 'qu ?5f‘”*§

PucyHoK 7.10 - BKnouyeHue B pebpo }KeCTKOCTU NPUMbIKaIOLLMUX
YYaCTKOB NMOJIKK
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MpW OAHOM LEeHTPabHOM 3/IEMEHTE 3KECTKOCTU NOAKM KpuTnyeckoe HanpsxkeHne Ocrs noTepm ycToMumMsocTy
B YNPYron ctagmu onpeaenstot no popmyne

_42E |t°
A 402 (20, +3b

o)

S

)’ (7.39)

rae bp - TeopeTMyeckas WMPKMHA NJIOCKOr0 3/1EMEHTA, NMOKa3aHHas Ha (cM. pucyHok 7.11);
(8 pea. UsmeHeHus N 2, yts. Mpukaszom MuHctpos Poccun ot 07.09.2021 N 643/np)

bs - WMPUHA 3N1EMEHTA KeCTKOCTU, U3MepeHHasn Mo ero NepumeTpy (Cm. pucyHoK 7.11);
(8 pea. UameHeHus N 2, yTB. Mpukaszom MuHctposa Poccun ot 07.09.2021 N 643/np)

As 1 s - nnouaab NnonepevyHoro ce4eHns 1 MOMEHT MHEPLMU CeYEHUS S1IeMEHTa KeCTKOCTHK (cm. pucyHoK 7.10).
(8 pea. U3meHeHus N 2, yTB. Mpukaszom MuHctpos Poccun ot 07.09.2021 N 643/np)

dopmyna (7.39) moxkeT BbITb MCNOIb30BAHA AN /IEMEHTOB KECTKOCTU B BUAE WMPOKMX rodppoB (KaHaBOK),
MA0CKaA YacTb KOTOPbIX YMEHbLUEHA U3 YCI0BUA NOTEPU MECTHOW YCTOMUYMBOCTH, a ANA b, B dopmyne (7.39) bepetca
6onbluee U3 3HaYeHUI: b, unun 0,25(3b, + by) (cM. pucyHoK 7.11). Moao6HbIM MeTon NPUMEHUM AAA NOJIOK C ABYMSA
WIN HECKOJIbBKUMM LIMPOKUMU rodppamMm.

PucyHok 7.11 - CkaTtaa NnosKa ¢ 0A4HUM, ABYMA UIN HECKOJIbKUMU
3NeMeHTaMM XKeCTKOCTU

7.4.2.2 Tlpy ABYX CUMMETPMYHO PaCMONOMKEHHbIX 3/1eMEHTaX XKeCTKOCTU NOKU KpuTnueckoe HanpsxeHne Ocr s

noTepu yCTOMYMBOCTU B Npeaenax ynpyroctu BbluUcAAOT no popmyne

4,2E | t°
O =
"t A \8b7(30,—4b,

» (7.40)
)

roe be = 2bpa + by + 2bs; b1 = by + 0,5b,

34eCb bp,1 - TEOPETUYECKAnA WNPUHA KPalHEro NNOCKOro 3n1eMeHTa (CM. puUcyHoK 7.11);
bp,2 - TEOpETMYECKan LMPUHA CPEHEro NJOCKOro 3/iemMeHTa (CM. pUCYHOK 7.11);

b, - 061,aA WNMPUHA 3/IEMEHTA XKECTKOCTU (CM. pUCyHOK 7.11);

As n [s - nnowagb NnonepeyHoro ce4eHUAa 1 MOMEHT MHepPLUK NoMNepeyHOro ce4eHA 31eMeHTa KeCcTKOCTH (CM.

pucyHok 7.10).
(8 pea. U3smeHeHunsa N 2, yTB. Npunkasom MuHctpos Poccun ot 07.09.2021 N 643/np)

7.4.2.3 [InA HECKONbKUX 3/IEMEHTOB }KECTKOCTM Ha Nonke (Tpex uanm b6onee oAUHAKOBbIX) 3DEKTUBHYIO
naowaab BCet NONKMK Aef BbIYMCAAIOT NO popmyne
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A = pbt (cm. Tabmuist 7.2 u 7.3), (7.41)

rae P - noHuKalowWwmit Ko3bGULMEHT, COOTBETCTBYIOLLMM MMBKOCTH A , OCHOBAHHOM Ha HanpAKeHUW NnoTepu
YCTOMYMBOCTM B YNPYron cTaanu:

| t2 Et?
~— +3,6 ' (7.
bzb? oz 742

o,,=18E

roe Is - CyMMapHbIi MOMEHT MHEPLIMM 31EMEHTOB eCTKOCTU OTHOCUTENbHO LEeHTPanbHOM ocn a-a 6e3 yyeTa
cnaraemoro bt3/12;

bo - WUIMPKMHA NOJIKM B NPOEKLUUK (CM. pUCYHOK 7.11);
be - pa3BepHyTas WMUPUHA NOAKM (CM. pUCyHOK 7.11).

7.4.2.4 Ecnn CTEHKM NONEPEeYHOro ce4eHma He YCUIeHbl 3IeMeHTaMM }KeCTKOCTU, TO 3HAYEHMA NOHMMKAoLWEero

kKoapduumenta Xd cneayet onpeaenatb, ucnonbsya Ocrs 1 meToanKy, npuseaeHHyto B 7.3.2.9.
(n.7.4.2.4 sBepeH UameHeHnem N 2, yTB. MprKazom MuHctposa Poccum ot 07.09.2021 N 643/np)

7.4.2.5 MpU yCUNEHUM CTEHOK 3/1IEMEHTaMM 3KECTKOCTM 3HaYeHMA NoHuxKalowero KoapduumeHta Xd cneayert
onpeaensate Mo MeToguKe, npusedeHHon B 7.3.2.9, ¢ yyeToM MoAUPULUMPOBAHHOIO KPUTUYECKOTO HAMPSKEHUS

Ocrmod B Npeaenax ynpyroi paboTtbl matepuana.
(n. 7.4.2.5 sBeaeH NameHeHnem N 2, yT8. Mpukaszom MuHcTposa Poccum ot 07.09.2021 N 643/np)

7.4.2.6 Mpw onpeaeneHnn reoMeTpPUYECKUX XapaKTeEPUCTUK 3PDEKTUBHOIO ceyeHns 3pdeKTMBHYO nJowaab
3NeMEeHTa XKEeCTKOCTU MOJNIKU Asreq CNeAyeT onpenenatb C y4eTOM YMEHbLEHHON TONLWMHbI teq B COOTBETCTBUMU C
7.3.2.10 v 7.3.2.11.
(n. 7.4.2.6 BBeaeH MameHeHnem N 2, yT8. Mpnkaszom MuHcTposa Poccum ot 07.09.2021 N 643/np)

7.4.2.7 TeomeTpuyeckmne xapakTepucTnKm apGEeKTUBHONO Ce4EHUA NPM pacyeTe No BTOPOW rpynne npeaenbHbIxX
COCTOAHWUI [ONYCKaeTcA onpeaenaTb, MUCNONb3yA PacYeTHYIO TONLUNHY t.
(n. 7.4.2.7 sBeaeH N3meHeHnem N 2, yT8. Mpnkaszom MuHcTposa Poccum ot 07.09.2021 N 643/np)

7.5 CTeHKM rodppoB € 31eMEeHTAMM KEeCTKOCTU B KoinyecTtee He 6onee aByx
7.5.1 9ddeKTMBHOE NonepeyHoe CeYeHne CTEHKK, Kak NMoKa3aHo Ha pUCyHKe 7.12, oNXKHO BK/OYaTh B cebs:
a) NONOCY WMPUHOM Ser1, MPUMbIKAIOLLYIO K CKaTOM MOJIKE;

6) ymeHblweHHY0 (3pdeKTUBHYIO) Naowasb Asrd KaXKAOro M3 3N1€MEHTOB XKECTKOCTM Ha CTEHKe, Npu ux
KonnyecTse He bonee ABYX;
(8 pea. U3smeHeHunsa N 2, yTB. Npunkasom MuHctpos Poccum ot 07.09.2021 N 643/np)

B) NPMMBbIKaIOLLYIO K LLEHTPaAbHOW 0cK 3P OEKTUBHOIO CEYEHMNA NONOCY LMPUHOWN Sefn;
r) PacTAHYTYIO YaCTb CTEHKM.

7.5.2 MNMnowaab HAa4YaNbHOIO PACYETHOIO CeYEHMA INEMEHTOB KECTKOCTU O0/XHA ONpesenATbCa cneayowmm
obpasom:
(8 pea. U3meHeHus N 2, yTB. Mpukaszom MuHctposa Poccun ot 07.09.2021 N 643/np)

- AN1A O4HOro aNneMeHTa eCTKOCTU UN ONA S/1eEMEHTA XKECTKOCTHU, H6AMKaAMLLErO K CXKATOM NosKe:

Asq = t(Sef2 + Sef3 + Ssa); (7.43)
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- 414 BTOPOTo 3/1IeMEHTA XKECTKOCTU!

Asp = t(Sefa + Sefs + Ssp), (7.44)

roe pasmepbl Sef1,..., Sef,n, Ssa U Ssb MOKa3aHbl Ha PUCYHKe 7.12.

GDECI'H)KEHVIH

1 - nepBOHaYaibHOE NOJIOXKEHNE HENTPA/IbHOM OCK B CEYEHUN
roppmMpoBaHHbIX IMCTOB C 3G PEKTUBHbBIM CEYEHMEM NMONOK U NOJTHOM
NA0OLWaAbto CTEHOK; 2 - y4acTKU 3 DEKTUBHOTO NONEPEYHOTO
CEYEHUSA CKaTbIX MOSIOK C MPOMEKYTOUYHBIMU /1EMEHTAMM KECTKOCTY;
3 - ueHTpanbHasA OCb MNOJKK; a) - ce4eHne roppPUpPoBaHHOIO UCTa
CO CTEHKO 6e3 3/1eMeHTOB }KeCTKoCTH; 6) - ceyeHune
roppmMpoBaHHOIo IMCTA CO CTEHKOM C OAHUM 3IEMEHTOM XKECTKOCTU
B C’KaTOW 30HE; 8) - ceyeHme roppupoBaHHOro nCTa
CO CTEHKOW C ABYMSA 3/1IEMEHTAaMM }KECTKOCTM B CKATOM 30He.

PucyHok 7.12 - 3¢pPpeKTnBHble nonepeyHble ceyeHusa
CTEHOK ropprpoBaHHbIX INCTOB
(pycyHok 7.12 B pea. M3ameHeHus N 2, yTB. MNprKasom
MwuHcTposa Pocecmm o1 07.09.2021 N 643/np)

7.5.3 [MlepBoHavanbHoe nosoxeHue 3GEKTUBHON HENUTPaNbHOW OCKM crepyeT onpenensTb, MCNosb3ya
3bPEKTUBHbBIE CEYEHUA TOPU3OHTANIbHBIX MOMOK, U NMOAHOE NMoNepeyHoe ceyeHune CTeHOK. B sTom cnyyae 6asosyto
3bGEKTUBHYIO LUIMPUHY CTEHKM Sero ONPEnensatoT no dopmyne

E
Set 0 = 0,76t [—— (7.45)

com
(popmyna 7.45 B pea. U3meHeHns N 2, yTB. MpuKasom
MwuHcTposa Poccmun ot 07.09.2021 N 643/np)

rae Ocom - HanmpaskeHMe B C©KaTo Nonke, paccumTaHHoe AnA 3PpHEKTUBHOrO MOMEepPeyHOro ceyeHus
(BonyckaeTca npMHMMaTb paBHbIM R).
(8 pea. UsmeHeHus N 2, ytB. Mpukaszom MuHctpos Poccun ot 07.09.2021 N 643/np)

7.5.4 Ecnm cTeHKa HeycTolMumMBa (Gcom > O-cr) , TO Pa3Mepbl OT Ser1 A0 Sern ONPEAENAIOT CAeAytoWwnM 0bpasom:

N Ha canT 39


https://tk-expert.ru/

Set 1= Set ,0; (7.46)

, =(1+0,5h,/e,) Sy o; (7.47)

St 5 = [1+ 0,5(h, + hsa)/ecjsef'o; (7.48)
=(1+0,5h,/€,) Sy o; (7.49)

Sers =|1+0,5(hy +hy) /€, ]S, o7 (7.50)

n— 1 5Sef 0 (7.51)

roe e - pacctoaHue ot 3pPeKTUBHOM HENTPaANbHOM OCU A0 LEHTPaNbHOW IMHUM CHKATOM NONKK (CM. PUCYHOK
7.12);
(8 pea. UameHeHus N 2, yTB. Mpukaszom MuHctpos Poccun ot 07.09.2021 N 643/np)

ha, hp, hsa 1 hsp - pa3amepbl, NOKa3aHHble Ha PUCYHKe 7.12.

7.5.5 Pasmepbl Sef1,..., Sefn CNEAYET U3HAYaNbHO onpenensatb no ¢opmynam (7.46) - (7.51), a 3aTem, ecnu

paccMmaTpUBaAEMbI NAOCKUIA 91EeMEHT YCTONYMB (O'com < O'cr) , KOPPEKTUPOBATb C YH4ETOM C/IEAYIOLLUX NONOKEHNIA:

- ANnA CTEHKU 6e3 afemeHTOB ECTKOCTU, €CNN Sef1 + Sefn >= Sp U BCA CTEHKa YCTOVIHMBa, TO B 3¢¢eKTMBHYIO
naowaab CTEHKU BKIHOYAKOT:

Ser1 = 0,45} (7.52)
» =0,6s.; (7.53)

- ONA CTEHKM, YCUNEHHOW 3/1EMEHTOM SKECTKOCTU, €CAMN Ser1 + Sef2 >= Sg M YaCTb CTEHKM S, YCTOWUMBA, TO B
3P PEKTMBHYIO NOLAAb CTEHKM BKAKOYALOT:

S

S, ,
ef 1 = 2+0’5r% " (7.54)

(1+0 5*/)
Sef 2 = h, (7.55)
(2+0 5 /j

- OANA CTEHKN C OAHUM 3/1EMEHTOM ECTKOCTU, €C/IN Sef3 + Sefn >= Sp M YaCTb CTEHKW S, YCTOM4YMBA, TO B
3P PEKTUBHYIO MNIOLLAAb CTEHKU BKAKOUAIOT:

{1+ 0,5(h, + hs%}

n 2’5+O,5(ha +h,,)

Sy =9 ; (7.56)

€

c
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1,5s,
S =

ef n 2’5+0,5(ha +hs%’ (7.57)

- ANA CTEHKU C ABYMA 31eMEHTAMMU KECTKOCTU:

ecnun 55f13 + Sef,4 >= Sp NYACTb CTEHKU Sp YCTOﬁHMBa, TO B 3¢¢EKTV|BHVI'O naowagb CTEHKU BKIKOYAOT!
1+ 0,5(h, +hg,)
eC
S..=5
ef 3 b
) 0+0,5(ha +h, + ht%
’ e
C

h
1+O,5%

Sef 4 = Sp < ' (7.59)
5 0+0,5(ha +hg, +h,)
H ec
€C/IN Sef,5 + Sefn >= Sp N 4aCTb CTEHKWU Sp yCTOVIHMBa, TO B 3¢¢EKTVIBHVPO naowadb CTEHKU BKHOYAOT!
P+Qam+m9/}
e

Set 5 =S, ~=; (7.60)
5 2,O+0,5(hb+hst%

1,5s,
S =

ef.n 2,0+0’5(hb +hst%' (7.61)

7.5.6 [1na 0QMHOYHOrO 3N1€MEHTA KECTKOCTM UM ONA SNEeMEHTA XKECTKOCTH, 6AnKaNLIEro K cxKaTtol noJsKe, B

; (7.58)

CTEHKe C [iBYyMA 3/1eMeHTaMM KeCTKOCTM KpUTUYecKoe HanpsaxeHue notepu yctoiumsoctn Ocrsa B ynpyroii ctagmm
BblYMCAAOT NOo dopmyne

1,05E4/1 t%s,

r4e S1 U Sz BblUMCAAT No GopmMynam:

- ANA O4MHOYHOTO 3/1eMEHTa XKeCTKOCTU
51=0,9:(Sq + Ssa + S¢); (7.63)
- ANA 3N1eMeHTa KeCTKOCTH, BanKaiLero K cxKaTol NosKe, B CTEHKE C ABYMSA 3/1eMeHTaMM eCTKOCTU
§1=Sq+Ssg + Sp +0,5(Ssp + 5¢), (7.64)
$2=51-54- 0,555, (7.65)

3[1eCb S. - Pa3Mep, NMOKa3aHHbIN Ha PUCYHKe 7.12;
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Is - MOMEHT MHepuuM MOMEepPevyHOro CeYEeHWA 3JIEMEHTA KEeCTKOCTM, BKJ/OYAOWEro LWWPUHY BbICTyna Mo
obpasylollen S U [ABa MPUMbIKAOWMX YYaCTKa CTEHKU LUMPUHOMN Ser1 KaXKAblA, OTHOCUTENIbHO COOCTBEHHOWM
LEeHTPasIbHOM OCK, MapasieslbHOM NIOCKOCTU 3/IEMEHTOB CTEHKM (CM. PUCYHOK 7.13).

(8 pea. U3meHeHus N 2, yTB. Mpunkaszom MuHctposa Poccun ot 07.09.2021 N 643/np)

¥, doan
A

7

NMonepe4vHoe cevenne
ans onpenensiig Ay
1
Beft
ef]

l'lonepe'moe cedeHHe
A5 aRpefienckin is

PucyHOK 7.13 - dnemeHTbl }KeCTKOCTU CTEHOK
ANna TpaneumeBUaHbIX roppUPOBaHHbIX TUCTOB
(8 pea. UameHeHua N 2, yTB. MpunKasom
MwuHcTposa Poccmn o1 07.09.2021 N 643/np)

Mpwv onpegeneHnn Is BOIMOXKHOE pasainyme YKAIOHOB NAOCKMX 9/1eMEHTOB CTEHKMU MO obe CTOPOHbI OT 31IEMEHTA
KECTKOCTU A0NYCKAeTCA HE Y4NTbIBATb.

7.5.7 3ddekTnBHYIO NAOLWAAb OAUHOYHOIO CXHATOro 3/1IEMEHTA YKECTKOCTU CTEHKU WU 3/IEMEHTA YKECTKOCTH,
OMMKAMLLIETO K CKATOM NOJKE, Agqgreq ONPEAENAIOT MO popmysie

R
A\sa,red = Xd A\sa hay+ O,Shsa , HO Aa,red < A%a'

Ocom 1-

(7.66)
€

C

(n. 7.5.7 B pea. UameHeHua N 2, yT8. Mprkazom MuHcTposa Poccum ot 07.09.2021 N 643/np)

7.5.8 Ecnn cXKaTble MOAKW MNOMEPEeyYHOro CeyeHMA He YCUNEHbl 31eMEHTaMW KeCTKOCTM, TO 3HavyeHuA
noHmxatoLero Koapduumenta Xd A9 OAMHOUHOIO CHKATOTO SNEMEHTA }KECTKOCTU CTEHKM UM 3/1EMEHTA XKECTKOCTMH,
BAVKalLLIEro K CxKaToi Nosike, cneayeT onpeaenats, ucnonbsya Ocrsa M MeToAMKY, NpuBeaeHHYo B 7.3.2.9.

(n. 7.5.8 B pea. U3ameHeHus N 2, yts. Mpukasom Muxctpos Poccmum ot 07.09.2021 N 643/np)
7.5.9 MNpun ycuneHnun cxKaTtbix NOIOK NONEPEYHOro CeYEeHUA 3IeMEHTAMMN XKECTKOCTM 3HAYEHUA NMOHMMKAIOLWEro

Koadduumenta Xd ANA OAMHOYHOIO CKATOTO SNEMEHTa XKECTKOCTU CTEHKM UM SNeMEHTa XKeCTKOCTU, BAnKaiwero K
CKaToW MOAKe, cieayeT onpeaensT NO MeToAMKe, npuBegeHHon B 7.3.2.9, ¢ yyeTom MOAMOULMPOBAHHOMO

KpuTnueckoro Hanpaxenna Ocrmod , onpesensemoro no dpopmyne (7.67), B npeaenax ynpyroi paboTbl MaTepuana.
(n. 7.5.9 B pea. U3ameHeHua N 2, yT8. Mprkasom MuHcTposa Poccum ot 07.09.2021 N 643/np)

7.5.10 1ns oANHOYHOIO PACTAHYTOrO 3/IEMEHTA }KECTKOCTM NIoLWaAb CeYEHUs cneayeT NPUHNUMaTb PaBHOM Ag,.

7.5.11 OnAa cTeHOK C ABYMSA 3/IeMEHTaMM KecTKOCTU 3pdeKTUBHAA naowanb Aspred ONA BTOPOro 31eMeHTa
KECTKOCTU cnefyet NPUHMMATb PaBHOM Agp.

7.5.12 Mpw onpegeneHnn reomeTpUYecKnX XapaKTepuctmk 3o PeKkTMBHOro cevyeHmsa 3pPpeKkTUBHYO naolagb
OAMHOYHOIO CXKATOrO 3/IEMEHTA YKECTKOCTU CTEHKU W/IN SNIEMEHTA KECTKOCTU, BAMNKaMLLIEro K CKaToWn NOJIKe, Asgred
cneayet onpenensatb C Y4ETOM YMEHbLUEHHOM TONIWMHbI treq A1A BCEX 2/IEMEHTOB, BK/IIOYEHHbIX B Asg.
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MpY 3TOM YMEHbLUIEHHYIO TONLWMHY tres ONPEAENAIOT MO popMynam:

1

tred ) th 1- ha +O’5hsa =t (HpH Ccom = Ry)’ (7.66a)
€
R
t . =94t y <t <R,).
red = Xd ( h, +0,5h5aj (HpH Ocom y) (7.666)
O com 1- e

(n. 7.5.12 B pea. MameHeHna N 2, yta. Mpukazom MuHctpoa Poccuu ot 07.09.2021 N 643/np)

7.5.13 TeomeTpnyeckme xapakTepUCTUKU 3PPEKTUBHOTO NMONEPEYHOro CeYEHWA 3NEeMEHTOB YKECTKOCTU MNpu
pacyeTe No BTOPOMY NpesebHOMY COCTOSIHUIO LLOMYCKAEeTCA onpeaenaTb C y4eTOM PacieTHON TONLWMHDI t.
(8 pea. U3smeHeHumsa N 2, yTB. Npunkazom MuHctpos Poccun ot 07.09.2021 N 643/np)

7.6 rOd)pMPOBaHHbIe JINCTbI C 9/1IEMEHTAMMU XKECTKOCTU Ha NOJIKAX U CTEHKAX

7.6.1 OnAa roppMpoBaHHbIX IMCTOB C MPOMENKYTOUHbIMM 3N1EMEHTAMM HKECTKOCTM HA MOJIKAX U CTEHKax (cm.
pucyHoK 7.14) B3aMmogeincTeuMe Mexay noTepeir ycTonMumBocTM ¢opmbl cedeHus (naockas ¢dopma notepu
YCTOMYMBOCTUN 3N1EMEHTOB }KECTKOCTM NOACA U CTEHKM) CNefyeT y4uTbIBaTb C UCMOb30BAHMEM YTOYHEHHOMO 3HAYEHUA

Kputnyeckoro HanpseHna Ocrmod 4NA 060MX TUMOB 31EMEHTOB ECTKOCTM B YMpyrol cragauMm paboTbl,
onpeaeneHHoe no ¢opmyne
(8 pea. UsmeHeHus N 2, ytB. Mpukaszom MuHctpos Poccum ot 07.09.2021 N 643/np)

(o)

_ cr,s
Gcr,mod - 2]

A1+ ﬂs O s (7.67)

cr,sa

rae Ocrs - KPUTUYECKOE HaNPAXKEHWe B YNPYroii CTaaun ANA NPOMEXYTOUYHOTO 3/1eMEHTa XKeCTKOCTM MOAKM, CM.
7.4.2.2 pnA NONKU C OAHUM dNeMeHTOM Uaun 7.4.2.3 - ANA NOJIKK C ABYMA 31eMEeHTaMU }KeCTKOCTH;

Ocrsa - KPUTMUYECKOE HampsAXeHue B YNpyroi cTaguMu ANA OAMHOYHOTO 3/NE€MEHTa MKECTKOCTU CTEHKU WM
3/1IEMEHTA KECTKOCTU, BMMKAMLIEro K CXKATOW NOJIKE, B CTEHKE C ABYMSA 3/1eMEHTaMU KecTKOCTH (cMm. 7.5.6);

ab3au, uckntodeH ¢ 08.10.2021. - U3meHeHne N 2, yTB. Mpukazom MuHctpos Poccun ot 07.09.2021 N 643/np;

ab3au uckntodeH ¢ 08.10.2021. - UameHeHne N 2, yTB. MpuKkazom MuHctpos Poccuu ot 07.09.2021 N 643/np;

_h, +0,5h,
e

B, =1

(8 pea. UsmeHeHus N 2, ytB. Mprkaszom MuHctpos Poccum ot 07.09.2021 N 643/np)

- pna nsrmbaemoro npoduns;

,Bs =1. ON1A LEHTPaNbHO CXXaToro npoduns.
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yef —- ____V._.yef

PucyHoK 7.14 - TpaneuunesugHblii roppupoBaHHbIA UCT
C 9/1IeMeHTaMM YKEeCTKOCTU HA NOJIKAX U CTEHKaXx
7.6.2 Mpu pacyete rodpmpoBaHHbIX Npodunen, npueegeHHbix B FTOCT 24045, ponyckaercAa BbIMMCAATb

KoadpduumenTbl Xd 3SNEMEHTOB KECTKOCTM MOMOK M cTeHok, ucnonb3ya Ocrs Bmecto Ocrmod . [ANA MHbIX
roppunpoBaHHbIX npodunein, paboTtaloWwmx Ha U3rMbB, C 3NEeMeHTaMM ECTKOCTU Ha MOJIKax M CTEeHKax AonyckaeTca

BbIUMCAATL KoadPuLmenTsl Xd , ucnonbsya Ocrs BMecTo Ocr,mod , ecnu BbinonHsaetca yenosue: Ocrs < Ocrsa.
(n. 7.6.2 BBeaeH MameHeHmem N 2, yTB. Mpunkaszom MuHctpos Poccum ot 07.09.2021 N 643/np)

7.7 NpepenbHble COCTOAHUA NEPBON rpynnbl
7.7.1 O6wme nonoxkeHua

Mpn onpegeneHnn Hecywen CNOCOHOHOCTM MNOMEPEYHOrO CEYEHMA BMECTO PacyeTa Ha MNPOYHOCTb NO
npeaenbHbIM COCTOSHUAM MpPU NPOEKTUPOBAHUM MOTYT ObiTb MCMO/Ib30BaHbl Pe3y/bTaTbl 3KCMEPUMEHTaNbHbIX
nccnenoBaHUM.

MpumeuvaHre - [lpoeKkTMpOBaHME, OCHOBAaHHOE Ha pPe3ynbTaTaX 3SKCMNEePUMMEHTaNbHbIX WCCAeA0BaHUNM,

npegnoyYTuTeNIbHO O1A OUEHKU Hecyl.u,el‘/'l CNOCOBHOCTU CEYEHUI C OTHOCUTESIbHO BbICOKMM OTHOLLEHUEM bp /t npum
UCKPUBNEHUAX CTEHKU UITN NPUN y4ETE BINAHNA CABUTraA.

Mpw BbINOSIHEHMUM PACYETOB BANAHME MECTHOM NOTEPU YCTOMUMBOCTM 31IEMEHTOB AO0/IKHO YYUTbIBATLCA NyTEM
MCMOJ1b30BaHMNA FTEOMETPUUYECKUX XapaKTePUCTUK 3GDEKTUBHOIO CEYEHUSA, ONPeaeNaemMmoro cornacHo 7.3 - 7.6.

7.7.2 dnemeHTbl LEHTPaNbHO PacTAHYTbIe U CKaTble

7.7.2.1 PacyeTHyIO HecyLLyto CNocoHBHOCTb NOMNepeyHoro ceyeHma No NPOYHOCTU NpPU OCEBOM pacTsxkeHun N
BbIUMCAAIOT NO dopmyne

N
AgTygl' (7.68)
n'ry/c

7.7.2.2 Ecnun 3¢ deKkTUBHAA NAoWaab HETTO A.r, NPOOUAA MeHEE, YeM NOJTHAA NAOWAAb NONEPEYHOro CeYeHnn
HeTTO Agn, MPOYHOCTb NPU LIEHTPAZIbHOM CXKaTWUM CTEPIKHEW BbIMMCAAIOT NO popmyie

N <1
nMyle
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7.7.2.3 Ecnv ueHTp TAXKecT 3GGEKTUBHOIO NOMEPEYHOro CeYeHMs He COBNAZAET C LLEHTPOM TAXKECTU MOJIHOTOo
ceyeHus, To cneayeT y4UTbiBaTb MOMEHT OT CMELLEHUSA LLeHTPabHbIX OCEN X-X U Y-y OTHOCUTE/IbHO MOJIOXKEHUA OCU
AEeNCTBUA cUAbl (CM. pUCYHOK 7.15).

a) [TonHoe 6) OddexTuBHOE
MOTNEPEYHOE CEHEHHE TonepevyHoe ceveHue

PucyHoK 7.15 - 9pdeKTnBHOE nonepeyHoe ceyeHue Npu cXKatum

[lonosHnTe IbHblIE MOMEHTbI AM, AM y OT CMELLEHMA LeHTPabHbIX OCelt OnpeaenatoT no Gpopmynam:

AM, =N -Ay (7.70)

AM

y = N-AX (7.72)

roe AY y AX - CMeLLeHMe LieHTPaNbHbIX OCEN X-X U Y-y OTHOCUTE/IbHO OCEBbIX YCUUIA.
[JonycKaeTca He YYNTbIBATb IKCLLEHTPUCUTET B CIEAYHIOLLMX CyYasX:
- €C/IM 3KcUeHTpucKTeT MeHee 1,5% pasmepa cevyeHUs B HanpaBieHUWN SKCLLEHTPUCUTETa;

- €C/IN YYEeT 3KCLLEeHTPUCUTETA NPUBOANT K Bonee BraronpnaTHOMY pesynbTaTy Npu oNpesLeNeHnm HanpsaKeHn .
(n.7.7.2.3 8 peq. U3meHeHus N 2, yT8. MNMpunkaszom MuHctposa Poccum ot 07.09.2021 N 643/np)

7.7.2.4 PacyeT Ha NPOYHOCTb CEYEHUIM B MeECTax KpenaeHuUa PacTAHYTbIX 31€MEHTOB U3 OANHOYHbIX YrOKOB,
NPUKPENAAEMbIX OLHON MOAKON BOATaMU UAM SPYTMMU HaresbHbIMU KpenaeHUaAMMU, N OAUHOYHOIO PacTAHYTOro
yrosika c npegenom Tekydectu Ao 380 H/mm?, npukpennsemoro ogHo noako 60aTamm, NOCTaBAEHHbIMM B OAMH PAL,
Nno OCH, PacrnosIoXKeHHOM Ha paccToaHMK He meHee 0,5b (b - WMpKrHA NONKKU yronka) oT obylliKa yroaka u He meHee
1,2d (d - pnameTp oTBEPCTMA A4 BONTA C YYETOM NONOKUTENBHOIO AONYCKA) OT Nepa yrosika, cieayeT BbiMOAHATb MO
dopmyne
(8 pea. U3smeHeHumsa N 2, yTB. Npunkazom MuHctpos Poccun ot 07.09.2021 N 643/np)

N y
—— <L n
Aef,nRu 7c1 ( )

alA’ll
A\ef n

30€Cb Aern - 3OPEKTUBHAA NNOWAAb YTONKA HETTO;

rae Ve = +a, | B

An1 - 4acTb ceveHuA ﬂpMerﬂﬂﬂeMOﬁ NONKU YTOZIKa MeXAy Kpaem OTBEPCTUA U MEPOM;

&, &, B - npunumarotca no CM 16.13330.2017 (tabamua 6);
(8 pea. U3meHeHus N 2, yTB. Mpunkaszom MuHctposa Poccun ot 07.09.2021 N 643/np)

Yu - KO3bdUUMEHT HaZEKHOCTK, B pacyeTax Nno BpemeHHOMy conpoTusaeruio Yy = 1,3,
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(ab3ay, eBeaeH MameHeHnem N 2, yTB. Mprkasom MuHcTpos Poccun ot 07.09.2021 N 643/np)

7.7.2.5 BeTBM COCTaBHbIX CTEPXKHEN Ha PAaCYETHOM AJIMHE, PaBHOM PACCTOAHUIO MeXKAY NAaHKaMM, A0KHbl ObITb
npoBepeHbl Ha NAOCKYIO (NPOAO/bHbIN U3MMB), KPYTUIbHYIO U U3TMBHO-KPYTUNLHYIO GOPMbI MOTEPU YCTOMYMBOCTU.
(8 pea. UameHeHus N 2, yTB. Mpunkaszom MuHctpoa Poccun ot 07.09.2021 N 643/np)

7.7.2.6 PacueT COCTaBHbIX CEUEHWIi W3 YroAKOB, WBennepos, C-obpasHbix u =-O0PaSHBIX nnodynei,
COeAMHEHHbIX BNAOTHYIO WM Yepe3 NPOKNaAKM, cnedyeT BbIMOAHATb KaK CMIOWHOCTEHYATbIX MPU YCAOBUM, YTO
YHACTKN MEKAY COeAMHAIOLMMM CBAaPHBIMM LIBAMU UK LEHTPaMM KpaliHMX 60nToB He npesbiwatoT 30i - ANA CxKaTbIX
anemeHToB 1 70i - Ana pacTaHyTbIX. [Py 3TOM AONONHUTENIbHO BETBM CXaTbIX COCTaBHbIX CEYEHUI cneayeT NpoBepaTb
Ha NJIOCKYI0, KPYTU/IbHYIO 60 U3rMBHO-KPYTUNbHYIO GOPMbI MOTEPM YCTOMUYMBOCTM NPU LEEHTPASILHOM CKaTuu. Mpu

AM

CEeYEHUs NPU peayKLUK, cneayeT BbINOAHATL NPOBEPKY BETBEM HA NOTEPHD YCTOMUYMBOCTU MPU CHATUK C U3rMbom B
cootBeTcTBMM € 7.7.10.3 n 7.7.10.4. PacueTHyio ANVHY BETBM cneayeT NPUHMMaTb PAaBHOW PACCTOAHUID MeXAay
NAaHKaMM UKW y3N1aMU peLleTKU.

(n. 7.7.2.6 8 pea. UsmeHeHua N 2, yte. Mpukaszom MuHctposa Poccum ot 07.09.2021 N 643/np)

HaMYNKN B CeYeHUM BeTBel AONONHUTENNIbHBIX MOMEHTOB x(y), BOSHMKAKOLWWUX OT CMELWLEHUA LEHTPA TAXKECTU

7.7.2.7 PacyeT pacnopoK, yMeHbLLAOLWNX PACYETHYIO AJIMHY CHKaTbIX 3/1€MEHTOB, cnefyeT BbINOJIHATb Ha YyCUNe,
paBHOE YC/I0BHOM MonepeyHomn cuie Q, B OCHOBHOM CXKAaTOM 3/1eMeHTe no popmyie

Q,=7.-7,15-10°° 2330—E E, (7.73)
R, Jo

y
rae N - nonHoe npo4o/sibHOE yCunsine B CKBO3HOM CTEPXKHE;

P . K03OPUUMEHT YCTOMUYMBOCTM NPU LLEHTPAIBHOM CXKAaTUM COCTAaBHOIO CTEPIKHA.
7.7.3 PacyeT anemeHTOB nNpu nsrube

7.7.3.1 PacyeT nonepeyHoro ce4eHUss No MPOYHOCTM MPU AEACTBUM U3TMOAIOLWETO MOMEHTa OTHOCUTE/IbHO
OZHOW M3 rNaBHbIX ocen Myy,) BbINOAHAOT Cneayowmm obpasom:

- €C/IM MOMEHT CONPOTUB/EHMUA 3OPEKTUBHOTO ceUeHUN Wefy(y),min MEHEE, YEM MOMEHT CONPOTUBNEHUSA MOJHOTO
ynpyroro cedeHus We,xy),min

M

x(y)

<1.
==;(7.74)
Wef X(y),min Rch

- eC/IN MOMEHT conpoTuBAeHNA 3eKTUBHOTO ceveHUs Werxy),min PABEH MOMEHTY CONPOTMUBEHUA MONHOMO
ynpyroro ceyeHuna Wy xy),min

M
x(y) <1
W .(7.75)

g.x(y)min"‘y fc

Mpwn nsrnbe B ABYX rMaBHbIX N/TOCKOCTAX

M M

X + y

Wef ,nyYc W f ,yRyYC

[

<10 (7.76)

rae Wegx () - MOMEHT conpoTueneHns 3ddeKTUBHOIO CeYEeHN OTHOCUTE/IbHO OCeMN X-X UK Y-y, BbIMUCIEHHDIN
AJ19 COOTBETCTBYIOLLLEN TOYKM CeYEHUS.
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B popmyne (7.76) HeobxoAMMO yunTbIBaTb 3HAKM HAMPAXKEHWUM, BbI3blBa€MbIX U3rMOAOWMMMU MOMEHTaMKn My
M, B COOTBETCTBYIOLLMX TOYKAX MOMEPEYHOTO CEYEHUS, AN HAXOXKAEHNUA MaKCUMAIbHOTO HaMNpPsXKeHNs B CEYEHUN.

®opmynsbl (7.74) - (7.76) npumeHUMbI NpU cOBAOAEHUM CIeaYOLLNX YCNOBUIA:
a) n3rnbatoLme MoMeHTbI AeMCTBYIOT TOIbKO OTHOCUTE/IbHO T1aBHbIX OCEM NOMNEepPeYHOro CeYeHus;

6) KOHCTPYKTUBHbIN 3/1eMEHT He NOoABepKeH CBOBOAHOMY WAM CTECHEHHOMY KPy4yeHWo NMbo HafexXHo
packpenneH nNo cBoel AJIMHE OT KPYyYeHMA U BAUAHUA U3TMOHO-KpyTALLero bumomeHTa B;

B) yron ¢ MeKAY CTEHKOM U Nosikol npoduns 6onee 60°.

MpumeyaHue - NMpu AENCTBUN B CEYEHMUM IIEMEHTA KPYTALLEFO MOMEHTA UKW U3TMBHO-KpyTALLEro BMMOMEHTA
M OTCYTCTBUW HAZEXKHOTO €ro packpenneHua OT KpyyeHUA pacyeT NOnepevyHoro ceYyeHuMsa no MPOYHOCTUM cneayet
BbINO/IHATbL B cooTBETCTBUM C 7.7.7.
(n.7.7.3.1 8 pea. UameHeHus N 2, yTs. Mpunkaszom MuHctposa Poccun ot 07.09.2021 N 643/np)

7.7.3.2 3ddpeKTnBHbIE MOMEHTbI CONPOTUBAEHUA Werx () NPY n3rnbe snemeHTa B ABYX F1aBHbIX MIOCKOCTAX
A0rnycKaeTcs onpeaenaTb Pasae/ibHo, T.e. Ha 0cHoBe 3G dEKTUBHbIX NOMEPEYHbIX CEYEHWNI, COOTBETCTBYHOLLMX U3TNBY
TONIbKO OTHOCUTEIbHO TOW FNaBHOM OCK, OTHOCUTE/IbHO KOTOPOI BbIYUC/IAETCA MOMEHT CONPOTUBAEHUS.

TaKXe [0MnycKkaeTca BbIYUCIATL MOMEHTblI COMPOTUBAEHUA Wef,x,(y) ana oAHOro un TOoro e 3¢¢EKTMBHOI'O
cevyeHunAa, NoNy4YeHHOro C y4eTom d)aKTM‘-IECKOI'O pacnpeaeneHnA HanmeeHMﬁ B €ro snemeHTax npu CnoxXHom
Hal'lpﬂ)KEHHO-,EI,Ed)OpNII/IpOBaHHOM COCTOAHUMN.

MpumeyaHue - Mpun pacdete Wer otHowenne V = O, /51, ncnonblyemoe gns onpegeneHnsa spOeKTUBHbIX
YYaCTKOB CTEHKU, peKOMeHAYeTCs BbI4YMCAATb C UCNOb30BaHUEM CEYEHMUA, COCTOALLEro U3 adpdeKTUBHON naowaam
CKaTOM MOJIKW M MNOJIHOM NNOLWAAN CTEHKM (CM. PUCYHOK 7.16).

— e
t EN 4t N i =
J _ J 1 —J —
g, = Yo,
a) [lonHoe nonepeuHoe 6) Ceuenne npoduns c B) DOddexTurHoe
cedeHue npoduns 3¢ heKTHBHOI NoIwanbo MOTNEPeYHOE CeYCHHE
TNOJIKH, HO TOJTHOM * npu onpenenenun Wer

TI0aab) CTEHKH

PucyHok 7.16 - 3pdekTusHoe nonepeyHoe cevenue (npu Ccom = Ry )
ANA onpepeneHnn npeaenbHoro M3rnbaroLLero MOMeHTa

(n.7.7.3.2 8 pea. UsmeHeHua N 2, yte. Mpukaszom MuHctposa Poccun ot 07.09.2021 N 643/np)
7.7.4 CoBmecTHOe geiicTBue M3rnba u npoao0nbHON CUbl

Mpn coBmecTHOM ,D,EI‘;ICTBMM M3I’M6aPOLLI,MX MOMEHTOB M npo,u,oanoﬁ cmmmarou.l,eﬁ Chnibl N OTCYTCTBUU
nonepequﬁ Cunbl 4ONXKHO BbINO/THATLCA Canegytouiee ycanosme NnpovYHOCTU:
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N M, +AM, M +AM
+

+ ~<1 (7.77
Aaf Rch Wef ,nyyc Wef ,yRch ' ( )

roe Aes - addeKTMBHaA NaoWaab NONepeYyHOro cCe4eHus Npu AencTBUM LEeHTPaAbHOTO CKaTUSA;

Wetxy) - MOMEHT cONpoTUBAEHNA 3POEKTUBHOTO CeyYeHus npu M3rnbe OTHOCUTENbHO OCEN X-X UAWN Y-y,
BbIYMCAEHHbIV AN COOTBETCTBYIOLLEN TOUKM CeYeHUs;

AM

OTHOCUTE/IbHO MOJIOXKEHMA OCU AEUCTBUA NPOLOABHON CUAbI, CM. 7.7.2.3.

x(y) - AOMNONHUTE/IbHbBIE U3rMBAIOLLME MOMEHTbBI OT CMELLEHWUA LLEHTPA/IbHbBIX OCEN X-X U Y-y NPU peayKLum

B dopmyne (7.77) HeobXOAMMO YyUMTbIBaTb 3HAKM HaMpPAMKEHWUW, Bbi3biBAEMbIX NPOAOAbHON cunoit N wu
n3rnbaromMmm MomeHTamm My U M, B COOTBETCTBYIOLLMX TOYKAX MOMEPEYHOro CeYeHus, ANA HaAXOKAEHUA
MaKCMMANbHOTO HaNpPAXeHUA B CERYEHUN.

Ecamn npu AelcTBumM CxKaTua C M3rmMbom BCe YacTU MOMepeyHoro CeYeHUs HaxoAATCA B CATOM COCTOAHWUM, TO
MOMEHTbI CONPOTUBAEHUA Wesxy), KaK M NAOWAAb Aef, CNeAyeT Onpeaenatb OT 4eMNCTBUA LLEHTPANbHOMO CKaTUA.

JonycKkaeTcAa TakXe BbIYUCIATb NJowWwanb Aef M MOMEHTblI CconpoTuBAEHUA Wef,x(y) ana oaHOro M TOro e
3¢¢EKTI/IBHOI'O ceyeHmA, Nosly4eHHOro C y4eTom d)aKTVI‘-IECKOI'O pacnpeneneHna Haﬂpﬂ)KeHMl)ll B €ro aziemeHTax npu
CZIOXKHOM HaFIpFI)'KEHHO-p,ed)OpMMpOBaHHOM COCTOAHUMN.

dopmyna (7.77) npumeHnma npu cobaogeHnr cneayowmx ycnoBui:
a) u3rnbatoLme MoMeHTbI AEMCTBYIOT TOIbKO OTHOCUTE/IbHO TN1aBHbIX OCEM NOMNEePeYHOro CeYeHus;

6) KOHCTPYKTMBHbIM 31€MEeHT He NoABEep)KeH CBOBOAHOMY WM CTECHEHHOMY KpydyeHuto Anbo HagerKHo
pacKpen/ieH No CBOel A/IMHE OT KPyYeHUs N BAUAHNA U3TMBHO-KpyTALwero 6umomeHTa B;

B) yron ¢ MeK Ay CTEHKOM U NoJsikon npoduns 6onee 60°.

MpumeyaHua

AM

Bbl3blBatoLWEro Hanbonbline HOPMaJibHble HanpAXeHNA B CeE4EeHUMN.

1 3HaueHuna N, My u (x,y) [AOMKHbI MPUHMMATLCA AN Haubonee HEBbIFOAHONO COYETaHUA Harpysok,

2 Mpw AeACTBUN B CEYEHUMN NEeMEHTA KPYTALLErO MOMEHTA MU U3TMBHO-KPYTALLErO BUMOMEHTA U OTCYTCTBUM
HaJEeXKHOro ero packpenjeHusa OT KpyyeHMA pacyeT MOMepeyHoro CeYyeHusa Mo MPOYHOCTU credyeT BbINOAHATL B
cootseTcTBUn ¢ 7.7.7.

(n. 7.7.4 B pea. UameHeHua N 2, yT8. Mprkazom MuHctposa Poccun ot 07.09.2021 N 643/np)

7.7.5 CoBMecCTHOe AeiicTBMe NPoA0/IbHOM, NonepeyvyHoi CUNbl U 3rnbaloLMX MOMEHTOB

Ona nonepeyHbIX CEYEHU MpPU COBMECTHOM AeNcTBUM oceBoM cuabl N, usrmbawouwero momeHta M u
nonepeyHo cnibl Q BANAHKE NocieaHen He yunTbiBaeTcs, ecam Q <= 0,5Qy. MNpu 3HaYeHMn nonepeyHom cunbl 6onee
MOMIOBUHbI MPEAENbHOTO 3HaYeHMa Hecyweil crnocobHoct no 7.7.4 npu COBMECTHOM [AENCTBUM MOMEHTa W
NMonepeyHoOn CuUbl pacyeTHOE 3HaAYeHWe Hecyllel CNocoBHOCTM MOMePeyYHOro CevyeHus cnemyeT onpeaenatb no
YMeHbLIEHHOMY 3HAY€HMI0 PACYETHOrO CONPOTUBEHUA:

(1-pu)R,: (7.78)

roe ,OQ = =
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7.7.6 Pacuet Ha nonepeyHylo cuny

7.7.6.1 PacyeT 6a/104HbIX KOHCTPYKLUIA Ha NMOMEPEYHYIO CUY BEAEeTCA B 30HaX Y KPanMHMX ONop M 30HaxX Hafg
NPOMEKYTOYHbIMKW Ornopamu (B HepaspesHbix 6aNo4YHbIX CUCTEMAX, FAe NoNepeyHble CU/bl OKa3blBalOT CyLLLeCTBEHHOoe
B/IUAHME HA Hecyllylo cnocobHOCTb CTEHOK 6anoK, 0COBEHHO B 30HAX MPOMEXKYTOUHbIX ONOp, FAe MaKCMManbHas
nonepeyHas cusia COYETaeTcss CO 3HAYUTE/IbHbIM M3rMbBaOWMM MOMEHTOM U B OTAE/bHbIX C/y4anXx C NPOAO/bHOM
cunoi).

Hecyuwyto cnocobHOCTb NoNepeYHoOro ce4eHma oT AeNCTBMA NonepedHon cuabl Q, BbIYMCAAIOT NO dopmye

h,tR
w Sy (7.79)
sina

roe Rs - pacyeTHOe Hanps»KeHWe Npu casure, y4MTbiBatoLLee NoTepio YCTOMYMBOCTU CTEHKU, NpUBEeAEeHHOoe B
Tabnuue 7.4;

hw - BbICOTa CTEHKMU mexay cpeaAnHHbIMU NJIOCKOCTAMMU MOJIOK;
a . Yron Haks1oHa CTeHKN OTHOCUTE/IbHO MOJIOK.

Tabnuua 7.4

PacuyeTHble HanpsaXkeHUAa Rs npu casure

CteHKa be3 anemeHTa CTeHKa C 3/1eMeHTOM KeCTKOCTU
YcnoBHaA rMbKOCTb CTEHKU «
YKECTKOCTU Ha onope Ha onope <*>
/TW <0,83 0,58R, 0,58R,
0,83< 4, <1,40 0,48R, /4, 0,48R, /2,
_ -, _
2w 21,40 0,67R, /2. 0,48R, /1,
<*> DJfleMeHTbl KEeCTKOCTU Ha onope, TakMe Kak pebpa KecTKocTW, YCTaHOBAEHHble AA
npeaoTBpaLLEHNA UCKPUBAEHUA CTEHKN N PACCYMTaHHbIE HA BOCMPUSTIE ONOPHOM peakuum.

7.7.6.2 YCNOBHYO TMBKOCTb CTEHKM iW BbIYMCAAIOT NO popmyam:

- ANA CTEHOK 6es NPOAO/IbHbIX 31EMEHTOB XXEeCTKOCTU

_ s [R
A, =0,3462,|—; (7.80)
t VE

- ANA CTEHOK C NPOAO/IbHbIMU S/1IEMEHTAMU KECTKOCTU

_ s [R
—— 1 HO He meHee A, = 0,346TW Ey, (7.81)
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Is - MOMEHT UHEPLIUWN CeYEHUS OTAELNbHOMO NPOAO0/IbHOIO 3/1eEMEHTA XKEeCTKOCTU, ONpeaeneHHOro, OTHOCUTENbHO
OCv a-a, NPOX0AAlLEeN Yepes LeHTP TAXECTM ceveHnna pebpa, napaniesibHO NIOCKOCTU CTEHKM;

Sq - 06OLAsn HAKAOHHAA BbICOTA CTEHKWU (MPM HA/NMUYMKM HAK/IOHA), BK/OYAs NMepuMeTp NpoAosbHOro pebpa
YKECTKOCTU NO 0CEBOM IMHUW;

Sw - HAaKJIOHHAA BbICOTA CTEHKMU.
7.7.7 Kpy4yeHue

KacaTenbHble HanpAXeHWA OT NonepeydHbIX Cun, CBO6OAHOI’O Kpy4yeHunAa, HOpMainbHbleé W KacCaTe/JibHble
HanpAXeHnAa OT CTECHEHHOIO Kpy4dyeHuAa onpeaenAaroT C UCNO0ZIb30OBaAHNEM FrEeOMETPUYECKUX XaPaAKTEPUCTUK MOJTHOTO
ceyeHua. B nonepeyHbIX ceveHnAX, NogBePHKEHHbIX KPYHYEHUIO, O0/TKHbI 6bITb BbINO/HEHbI cnegywouime ycnosua:

o, < 7R, (7.82)

Tir < 7cRs; (7.83)

Joi +3c., <R, (7.84)

roe Gt,r - pPacy4eTHOE CymMMapHOE HOPMa/ZibHOE HanpAxXeHue, pacCi4nTaHHOE ANnA COOTBETCTBYHOLWENO
paccmaTpmuBaemoro 3¢d)eKTVIBHOFO nonepevyHoro ce4yeHnA,

Z-t,r - pac4eTHOE CyMMapHOe KacCaTe/ibHOe HanpAXXeHne, paCcCHUTaHHOE 1A NOJIHOro nonepevyHoro ce4eHuA.

CymmapHoe HopManbHoe HanpskeHne Ototr 1 cymmapHOoe KacaTenbHoe HanpskeHue Ciotr BbIYUCAAIOT MO
dopmynam:

Otwtr =Onr + GMy,r + O, + Gw,r; (7.85)
Tot,r = z-Qy,r + Toxr + Thr + Twrr (7.86)

rae Owmyr - HOpManbHOe HanpaxeHue oT uarnbarolwero MomeHta M, s (onpeaensetca ana 3GPeKTUBHOrO
nonepeyYHoro ceveHus);

OMx,r - HOPManbHOE HanpseHue oT u3rmbarowero momeHta Mgy (onpesenserca ana 3pPeKTMBHOrO
nonepeyHoro ceveHus);

ONr - HOpMmanbHOe HanpsxeHue oT oceBoit cunbl Ngg (onpesensetca Ana 3GPEeKTUBHOTO MOMNEPEeYHOro
ceyeHus);

O\.r - HOpManbHble HanpAXKeHWA oT AennaHauuu (onpeenaeTca An8 NOAHOMO NONePeyHOro ceveHms);

Toyr - caBuralollee HanpsKeHue OT NonepeyHol cunbl V,es (ONpeaenseTca ANA NOMHOMO NOMEPEYHOro
ceyeHua);

Tox,r - cABWralollee HanpaXeHWe OT MonepevHoi cunbl Vies (ONpenenseTca ANA MONHOMO MONEepeyHoro
ceyeHua);

Tt,r - KaCaTeNbHOE HanpAXeHue oT CBO60,£I,HOI'O Kpy4yeHunA (Ol'lpe,ﬂ,eﬂﬂeTCFl ANA NOMHOro nonepe4yHoro Ce‘-IeHMFl);
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Tw,r - KacaTenbHOE HanpsAXeHne oT AennaHaumnu (onpeaensaeTca ANa NOAHOMO NONEPEYHOro ceveHuns).
7.7.8 PacyeT Ha yCTOMUYMBOCTb LLEHTPA/IbHO CXKATbIX CTEPIKHEN

7.7.8.1 PacyeT Ha yCTOMYMBOCTb LEHTPAJIbHO CXKATbIX CTEPXKHEN CMJ/IOWHOrO CeYEeHUs caeayeT NpoBoAUTb No
dopmyne

N <1
A D . (787
(pAef Rch ( )

rae P - KO3GOULMEHT YCTOMUMBOCTM MPU LEHTPANbHOM CKATUM ANS COOTBETCTBYIOWEN (GOPMbI MOTEpPH
YCTOMYMBOCTHU, 3aBUCALLNI OT YCJOBHOM MTMBKOCTM cxKaToro npodumna 4-ro Knacca.

YCN0BHYIO MMBKOCTb A MpuM NAOCKOM GOpMe NOTEPU YCTOWUMBOCTU NPYU LLEHTPANBHOM CKATUM (MPOLObHOM
n3rube) BbluncaaoT no popmyne

- L R
D T 0

EA,
rae lef - pacyeTHan ANNHA CTEPIKHS;
i - pagMyc HepLMM NOAHOrO ceyeHus, bpyTTo;
Aef - 3pdeKkTMBHaA Naowanb NonepeyHoro ceveHmns;
Ag - NowWaab NOHOro NOMNePeYHOro Ce4YeHnsn.

Mpu naockon dopme NOTepu yCToMUMBOCTU (NPOAO0NBHOM N3rnbe) cooTBeTCTBYIOLME 3HaYeHMA KoadpduumeHTa
YCTOMYMBOCTU NPU LEHTPaA/IbHOM CHKaTUK ¢ Aonyckaetcs onpegenatb no Tabaunue 4.1 CM 16.13330.2017, B KoTopow

BMECTO YCNOBHOW MMOKOCTU NPUHMMAETCS 3HAYEHUe 7\. *T, roe K onpeaeneHo no ¢opmyne (7.88). Tun ceyeHus
NPUHUMAIOT B COOTBETCTBMMU C Aa@HHbIMM Tabaunubl 7.5.

AnAa snemeHTOB HeCMMMETPUYHbIX CEeYEHUIN N CeYeHUn ¢ OAHOIZ OCblO CMMMETPUN CneayeT yydyuTbiBaTb

AM

3bPEKTUBHOrO ceYeHna Npu peagykunm (cm. pucyHok 7.15), a coBmecTHOe AeicTBME 0CeBOM CUbl U MOMEHTa cneayeT
npuHumatb no 7.7.10.4.

(n. 7.7.8.1 8 pea. UsmeHeHua N 2, yte. Mpukaszom MuHctposa Poccun ot 07.09.2021 N 643/np)

O0NONHUTEIbHbIE MOMEHTbI x(y) B cooTBeTcTBMM C 7.7.2.3, BbI3BaHHble CMELLEHUEM LEHTPabHbIX OCel

7.7.8.2 [0na 3N1eMeHTOB M3 OTKPbITbIX KOCOCMMMETPUYHbLIX NOMEPeYHbIX cedyeHuit (Hanpumep, Z-06pasHbix C
OAMHAKOBbIMM NMOJIKAMM) KPOME MPOBEPKU YCTOWYMBOCTM MPOAO/BbHOTO M3rMba cTep:keHb cedyeT NpoBepATb Ha
KPYTUAbHYO GOPMY NOTEPM YCTONYMBOCTH:

- OTKPbITbIE CEYEHUSA C OAHOM OCbIO CUMMETPUU (CM. PUCYHOK 7.17) cneayeT NpoBepATb Ha U3TMBHO-KPYTUIbHYIO
dopmy NoTepmn yCToMUYMBOCTY;

- OTKpbITble Ce4yeHnAa C HECI/IMMeTpM‘-IHOﬁ d)OpMOVI nonepevyHoro ce4yeHunAa cnenyet nNpoBepATb M3 yCnoBuUA

noTepu YyCTOMYMBOCTM MO KPYyTUAbHOM dopme UAn MU3rMBHO-KPYyTUAbHOM GOpMbl MOTEPU YCTOMYMBOCTM, KOTOpas
MOKeT OblTb MeHee, YeM HecyLLLaA CNoCOBHOCTb 31eMeHTa U3 YC/I0BUA NOTEPU NAOCKON GOPMbl YCTONUYMBOCTH.
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PucyHok 7.17 - llonepeyHble cevyeHus, NpeapacnoioXKeHHble
K U3rubHO-KpyTUIbHOM popme NoTepu yCTOMUYUBOCTU

PacyeT UEHTPaNbHO CXATbIX CTEP)KHEN W3 YCAOBUA MOTEPM YCTOMYMBOCTU MO KPYTUALHOMU MAN U3FMOHO-
KpYyTU/IbHOW dopme cneayeT BbINOMHATL B cooTBeTcTBUMM c 7.7.8.1 u 7.7.8.3 - 7.7.8.6 no ¢opmyne (7.87), rae

KO3pOUUMEHT YCTOMYMBOCTU MPU LEHTPASIbHOM CXKaTUM ¢ cnegyet onpeaenAatb B 3aBUCMMOCTM OT YC/10BHOM

rmbkocTn 7&T NpU KPYTUABHOMN UK U3TMBHO-KPYTUIbHON Ppopme NoTepu yCTOMUYMBOCTH, Onpeaensiemoit no ¢opmyne

(7.89).
(8 pea. U3smeHeHumsa N 2, yTB. Npunkasom MuHctpos Poccun ot 07.09.2021 N 643/nip)

7.7.8.3 YcnoBHy0 rMbKocTb 7\T Npu KPYTUAbHOW WUAN U3TMOHO-KPYTUAbHOM dopme noTepu YCTOMYUBOCTU
BbIYMCAAIOT NO dopmyne

rae Ner = Neo - 1A KPYTUABHOM GOpPMbl NOTEPU YCTOMYMBOCTY;
Ner = Ner, 76 - BN USTMBHO-KPYTUABHOM GOPMbI NOTEPU YCTOMUMBOCTM.

Mpn KPyTUABHOM WMAN U3TMBHO-KPYTUAbHOM ¢opme noTepn YCTOMYMBOCTM COOTBETCTBYHOLUME 3HAYEHUSA
KoapduMumeHTa YCTOMYMBOCTM MNPM LEHTPASIbHOM CHaTum ¢ aonyckaetca onpegenats no Tabavue A.1 CMN

16.13330.2017, B KOTOPOV BMECTO YCNOBHOM rTMOBKOCTU NPUHUMAETCA 3HaYeHue A= TCXT , roe KT onpeaeneHo no
dopmyne (7.89). Tun ceyeHMA NPUHUMAIOT B COOTBETCTBMU C AaHHbIMM Tabauubl 7.5.
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KpuBble noTepu ycToMuMBOCTU
ANA Pa3NIMYHDbIX TUNOB NONEPEeYHbIX CeYeHui

MNoTtepa
N Kpusasa notepu
Tun nonepeyYHoro ceveHmn YCTOMUYMBOCTH o
YCTOMUYMBOCTH
OTHOCUTE/IbHO OCH
y
Y
!
X = grmirtsmempn X Nioban b
|
A
y
y y X-X a
SR S f ' )
K e L e X e G P X
y-y b
: ___J
y y
4 v
_.._‘ 7 )
| gl
X ~f=f-—-X = NMobas b
! / U
L L
y v
Yy v
s L
! /
! u..__ |
b i, G ity A
I ! u Niobasn c
| /
i ]
y v
WKW Apyroe nonepeyHoe cevyeHune

(n.7.7.8.3 B pea. UsmeHeHua N 2, yte. Mpukaszom MuHctposa Poccun ot 07.09.2021 N 643/np)

Tabnuua 7.5

7.7.8.4 Kputnyeckyto cuny Ne,7 AN KPYTUABbHOM GOpMbI NOTEPU YCTOMYMBOCTM B YNpyroi ctaguu cBobogHo

OMNepToro CTEPXKHA BbIYMCAAIOT No popmyie

cr,T -2
0

N ZE{GL+

+2

roe G - Mmoaynb CABUra;
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It - MOMeEHT nHepuun npu CBO6OLI,HOM KPpy4YeHUn NOHOIro cevyeHus;

|w - CEKTOPMANbHbIA MOMEHT MHEPLMW NOJTHOTO CeYeHUs;

iy - pafnyc MHEpPLMM NONHOMO CeYEHUSA OTHOCUTEIbHO OCK Y-;

ix - PaAMyC MHEPLMM NOJHOrO CeYeHUA OTHOCMTE/IbHO OCU X-X;

Ir - pacyeTHas g/MHa 31EMEHTA, TEPAIOLLLETO YCTOMUYMBOCTb NO KPyTUAbHOMN dopme (cm. 7.7.8.6);

Xo, Yo - KOOPAMHATbI LEHTPA CABUIa OTHOCUTE/ILHO LIEHTPA TAXKECTU NOJIHOTO MOMepPeYHOro cevyeHus.
(n. 7.7.8.4 B pea. UsmeHeHua N 2, yta. Mpukaszom MuHctposa Poccun ot 07.09.2021 N 643/np)

7.7.8.5 Ona nonepeyHbiX CEYEHUN, CUMMETPUUHbIX OTHOCUTENBHO Oocu x-x (Yo = 0), B ynpyroi craauu
KpuTUYeckyto cuny Ne,7e ANA 3TMBHO-KPYTUABbHOW GOPMbI NOTEPU YCTONYMBOCTM BbIUMCAAIOT NO dopmyne

2 2

N N Xx. ) N
N — cr,x 1+ cr,T _ 1_ cr,T + 4 0 cr,T 9
cr,TF ZB N N iO ' (7 1)

cr,X cr,x

cr,X

e B=1-—1;

Nerx - KpUTUYECKAA cMNa NAOCKON GpopmMbl NOTEpU YCTOMYMBOCTM (MPOAOABHOMO M3rnba) 4na NOAHOMO cevyeHunn
OTHOCUTE/IbHO OCU X-X MO JiAnepy, onpeaensemasn no popmyne

2
m -E- Ig’X
ox — 12 ,(7.91a)

ef

N

34,Cb lgx - MOMEHT MHEPLMM NOJIHOTO CEYEHUA BPYTTO OTHOCUTE/IBHO OCU X-X;
lef - pacyeTHas ganHa CTePIKHA.

[ns ceyeHunit ¢ 4BYMA 0CAMU CUMMETPUN (Yo = Xo = 0) KpuTUYecKyto cnny Ne,7e 418 U3TMBHO-KPYTUNBHOMN GOpPMbI
noTepu yCTOMYMBOCTUN YNPYro CTagmm BbluUCAAOT No Gopmyne

Ncr,TF = Ncr,T- (792)

(n. 7.7.8.5 B pea. UameHeHus N 2, yts. MNMpukaszom MuHctposa Poccum ot 07.09.2021 N 643/np)

7.7.8.6 PacyeTHyl0 gaunHy It afemeHTa, TepsatoLero YyCToMYnMBoCTb NO KPYTUABHOM MAN U3TMBOHO-KPYTUIbHOM
dopme, cnegyeT onpeaenaTb C y4eTOM CTEMEHU €ro 3alleMIeHUA OT KPYYeHUsA U AennaHauMy Ha Kaxkaom KoHue
3/leMeHTa ANIMHOM Lt.

B 3aBMCMMOCTM OT TMNA COegMHEHUA HA KOHLAX 31leMeHTa MOryT NPUHUMATbCA cneayowme 3Ha4YeHuA /T/LTZ

1,0 - ans coeguHeHunin, obecneymBaloWwmMx YaCTUYHOE 3aKperieHne OT KPyYeHMA 1 gennaHaumm (CM. pucyHok
7.18 a));

0,7 -4ana COEAMHEHMVI, O6eCI'Ie‘-|MBaI'0LU,MX 3Ha4YNTENDbHOE 3aKpenaneHne oT KpydyeHna n gennaHaumun (CM. PUCYHOK
7.18 6)).
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mpdiu

-

| S

[eHEHLA KOAGHHH, CMDDKL

a) coegnHeHuns, obecneunsatolLmMe YacTUYHOE 3aKpenneHume
OT KpyYyeHus u aennaHaunu;
6) coeamHeHusn, obecneymBatoLne 3Ha4YMTENbHOE 3aKpenieHune
OT KpyYyeHUs 1 aennaHaumm (3aMKHyTble CeYeHNA AU cevyeHus
c 60/1TaMu, NPOXOAALLMMU Hepes ABE CTEHKM 3/1eMeHTa)

PucyHok 7.18 - 3aKpenneHue oT Kpy4yeHua 1 genaaHaumm

7.7.8.7 PacueT COCTaBHbIX CEUEHWIi W3 YroAKOB, WBennepos, C-obpasHbix u =-O0PASHBIX nnodynei,
CoeAUNHEHHbIX BMNNIOTHYHO WUAU 4Yepe3 NPOoKNadKu, cneayet BbINONIHATb KaK CNJ/IOWHOCTEHYATbIX MPU YyCN0BUU, 4YTO
YHaCTKM MeX Ay COeAMHALWMMM CBapHbIMM LIBAMU AW LEEHTPaMM KpaliHux 60nToB He npesbiwatoT 30i - ANA CKaTbIX
anemeHToB 1 70i - AnA pacTAHYTbIX. [pU 3TOM AONONHUTENBHO BETBM CXKaTbIX COCTaBHbIX CEUYEHUI CneayeT NpoBepATh
Ha MIOCKYI0, KPYTU/bHYIO MM60 N3rMBHO-KPYTUAbHYIO POPMbI MOTEPM YCTONUYMBOCTM NPU LEEHTPaSbHOM CxaTun. Mpw

AM

CeYEHUs NPU peayKLUUK, cneayeT BbINOAHATL NPOBEPKY BETBEM HA NOTEPHD YCTOMYMBOCTM NPU CHATUWU C U3TMOOM B
cootBeTcTBMM € 7.7.10.3 u 7.7.10.4. PacuyeTHyl0 A/INHY BETBM cnenyeT NPUHMMaTb PaBHOWM PaCCTOAHUIO MexKay
NAaHKaMM UKW y3N1aMU peLleTKU.

(n. 7.7.8.7 B peq. U3meHeHus N 2, yts. Mpukaszom MuHctpona Poccum ot 07.09.2021 N 643/np)

HaMYNK B CeYeHUn BeTBel AONONHUTENIbHBIX MOMEHTOB x(y), BOSHMKAKOLWMWUX OT CMELLEHUA LEHTPA TAXKECTU

7.7.8.8 YcnoBHas rubKOCTb BeTBel A, onpegensemas B COOTBETCTBMM C 7.7.8.1, HA y4acTKax mMexay y3namm
pacKpenneHns peleTkammn foaKHa bbiTb He 6onee 0,73 (4TO 3KBMBANIEHTHO 3HAYEHUIO YCNOBHOW rMBKOCTM 2,3 no
nonoxexnunam CM 16.13330) 1 He A0/ XKHa NPEBbIWAaTb YC/IOBHYIO NPUBEAEHHYIO TMBKOCTb CTEPKHA B LLe/IOM.
(n. 7.7.8.8 B pea. UsmeHeHua N 2, yte. Mpukaszom MuHctposa Poccun ot 07.09.2021 N 643/np)

7.7.9 O6wan ycToiiuMBoCTb U3rnbaembix 6anoK

7.7.9.1 PacueT Ha yCTOMYMBOCTb MJIOCKOM popmbl n3rnba ana 6an10K NOCTOAHHOTO CEYEHUA, HE PaCKPEN/IEHHbIX
13 N/IOCKOCTU AENCTBUA M3rMbBaloLLLero MOMeHTa, caeayeT BbINOAHATL No popmyne

M, <1

YV ,(7.93
XLTWef X Rch ( )

rae XLT - noHWXaowmii Ko3dGULMEHT NpKU NOTepe yCTOMUMBOCTM NNOCKON pOpMbl 13rnba;

Wef,x - MOMEHT conpoTmnsBaeHnA ad)d)eKTVIBHOFO nonepevyHoOro ce4vyeHA npwu n3rnbe OTHOCUTE/IbBHO OCU X-X,
BbIYMCNEHHbIN ana Hambonee cKaTol TOUKM CeYEHMUS.

I'IpmmeanMe - I'IpM onpegeneHnun Weﬁx OTBEPCTUA HA KOHLLE 6aKku Y4nTbIBaTb HE Cnheayer.
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(n. 7.7.9.1 8 pea. NUsmeHeHua N 2, yta. Mpukasom MuHctposa Poccun ot 07.09.2021 N 643/np)

7.7.9.2 [Ona wu3rnbaembix 3/1€MEHTOB MOCTOAHHONO MOMNEPEYHOro ceyeHua 3HadeHune AT <10 npm

COOTBETCTBYIOLLEN YCNOBHOW TMBKOCTH ﬁLT BblYMCAAIOT Mo dopmyne

B 1
(DLT +\/CDZLT _ZLZT

i 1 (7.94)

roe CI)LT = O,SI:I+OCLT '(ZLT _092)+Z|_2T:|a (7.95)

(8 pea. UameHeHua N 1, yTB. MpuKasom
MwuHcTpos Poccum ot 28.01.2019 N 51/np)

specb O 1 - KOapdUUMEHT, yunTbIBAIOWMI HAYaNbHbIE HECOBEPLLEHCTBA, MPUHMMaeMblli no Tabauue 7.6 (npu
3TOM KpMBble NOTepU YCTOMYMBOCTM CaAeayeT NPpMHMMaTb No Tabauue 7.5).
(8 pea. UameHeHus N 2, yTB. Mpunkaszom MuHctpos Poccun ot 07.09.2021 N 643/np)

YcnoBHy rMbKOCTb NPU NoTepe YCTOMUYMBOCTU NAOCKON popMbl U3rnba BbIYMCAAIOT MO popmysie

n Wef,ny
Ay = M— , (7.96)

cr

roe Mcr - KpUTUYECKMII MOMEHT NOTEPU YCTOMUYMBOCTM NNOCKOM GopMbl M3rnba B ynpyron ctaguu. OnpegeneHune
M¢r pns cevyeHuii ¢ AByMs OCAMU CUMMETPUM U C OLHOM OCbl0 CUMMETPUKN (Npu U3rnbe B NAOCKOCTU CUMMETPUN)
npuseaeHo B npunoxeHuu . OnpegeneHne M. ana nporoHos C-o6pasHoOro n Z-o6pasHoro ceyeHut NpMBeLEHO B
NPUNOXNKEHUN A.

(8 pea. U3smeHeHmsa N 2, yTs. Npunkasom MuHctpos Poccun ot 07.09.2021 N 643/np)

3HauyeHne XLT AONycKaeTca MPUHMMATb PaBHbIM 3HaUYeHMIO KoapduLmeHTa ¢ , onpegensemomy no tabaunue

0.1 CMN 16.13330.2017, ana ycnoBHOM rMH6KOCTH A= 7T7b|_T M TUNA CeYEeHUs B COOTBETCTBUM C AaHHbIMMK Tabaunubl 7.5.
(8 pea. U3meHeHus N 2, yTB. Mpunkaszom MuHctposa Poccun ot 07.09.2021 N 643/np)

Tabnnuya 7.6

PekomeHgyemble 3HaueHUA KO3HPULUEHTOB, YUUTbIBAIOLLMUX
Haya/IbHble HECOBEPLUEHCTBA, A4/1A KPUBbIX MOTEPU YCTONYMUBOCTU
nnocKoii popmbl u3rnba

KpuBas notepu ycToM4MBOCTH a b c

Koadpduument At 0,21 0,34 0,49

7.7.9.3 Mpu onpeaeneHnn M. NPUHUMAIOT FEOMETPUYECKME XapPaKTEPUCTUKMN NOMEPEYHOro ceyeHnn 6pyTTo u
YYUTBIBAIOT YC/IOBUA 3arpyKeHus, AEeWCTBUTE/bHOE pacnpefesieHne MOMEHTa WM PacKpensieHua M3 MNJA0CKOCTU
LeNCcTBMA N3rnbaloLLero MoMeHTa.

[Ona ydyeta mM3meHeHWs u3rnmbatowero MomeHTa B DBanke mexay snemeHTamum OOKOBOro pacKkpenneHwus,

NOHWXaoWMii KoadduumeHT X1LT MOXKHO CKOPPEKTMPOBaTh CeayoLmMM 06pasom:
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4 .
Airm = % <l (7.97)

fm :1—0,5(1_ kc)[l_z’O(ZLT _018)2:| Sl, (798)

roe ke - nonpaBoYHbI KO3PPULMEHT, NPUHUMaeMbIi no Tabnuue 7.7.

Tabnuua 7.7

MonpaBo4Hble KoapPuumeHTbl k.

3niopa MOMEHTOB ke
(T
=1 1,0
[T rerereeees 1
-1<y <1 1,33-0,33y
| el 0,90

— e

0,91

0,86

17 . il 0,77

/I 0,82

7.7.10 YcToiiunBOCTb NPV BHELEHTPEHHOM CXXATUU 3/1IEMEHTOB CMNJIOLWWHOIo ceyeHuna

7.7.10.1 MNpu npoBepKe Ha YCTOMYMBOCTb BHELLEHTPEHHO CXKaTbIX CTEPKHEN COCTAaBHOrO CEYEHMA, BETBU KOTOPbIX
COeAMHEHbI APYT C APYrOM HEMocpeacTBEHHO CTEHKAMM UM Yepes NPOoKAaakuM (pucyHok 7.19), cnegyet BbINOAHATL
KaK pacyeT CTepXKHA B LE/IOM, TaK U OTAe/bHbIX ero BeTeel. [1pyM HeNpepbIBHOM COeaMHEHUN BETBEW APYF C APYrOM
no BCceM AJIMHE 3/1eMeHTa BbINOHATb NPOBEPKY YCTOMUMBOCTM OTAE/IbHbIX BETBEN He TpebyeTca.
(8 pea. UameHeHus N 2, yTB. Mpunkaszom MuHctpoa Poccun ot 07.09.2021 N 643/np)
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T v : 4

PucyHoK 7.19 - CedeHUA CNNOLLHbIX CTEP}KHE KONOHH U CTOeK

7.7.10.2 MNpoBepKy Ha NOTEPIO YCTOMYMBOCTU CHKATO-U3rMBaeMbIX (BHELLEHTPEHHO CHKaATbIX) 3/IEMEHTOB C O4HOM
WX ABYMA OCAMM CUMMETPUM, MPU YCIOBUM OTCYTCTBUA CTECHEHHOTO KPYYeHUs, cieyeT NPOBOANTb B COOTBETCTBUM
Cc nonoxenuamum 7.7.10.3 n 7.7.10.4, KOTOpble Y4YUTLIBAIOT Haya/bHble HECOBEPLUEHCTBA, npuseaeHHble B 5.5.
MpoBepKy NPOBOAAT C yHETOM COOTBETCTBYIOLLUX PACYETHbIX A/INH 3/1EMEHTOB.

Mpwv aTOM cnepyet pasnnyatb:
(8 pea. U3meHeHus N 2, yTB. Mpukaszom MuHctposa Poccun ot 07.09.2021 N 643/np)

- 3/1eMEeHTbl, He WUCMbiTbiBalOWMe AedOpPMaALLMM KPyuyeHWs, Hanpumep 3aMKHYTble CEeYeHWs WU CeyeHus,
pacKpen/ieHHble OT KpyYeHus;

- 3/1eMEeHTbl, MCNbITbiBaOWME AePOPMALUN KPYYEHUs, Hanpumep 3/IEMEHTbl OTKPbITOTO CeYeHUs U He
pacKpenieHHble OT KpyYyeHUs.

MNposepky HECVU.LEVI CNOCOBHOCTU 3/1EMEHTOB KOHCTPYKTUBHbIX CUCTEM [A0NYCKAETCA BbINO/IHATL KaK AN1A
OTAENbHbLIX O4HOMNPONETHbIX 9/1EMEHTOB, "BbIDEBBHHbIX" N3 CUCTEMDI.

7.7.10.3 [nAa cKato-usrnbaemblx (BHELEHTPEHHO CXaTbiX) 31€MEHTOB AO0/KHbl BbIMNOJHATLCA CAeaylolime
ycnosusa:

N M, +AM, M vt AM y
+K,, +K,,
(Perf Rch XLT ef,nyYc Wef,yRch

(popmyna 7.99 B pea. UameHeHus N 2, yTB. MpuKasom
MwuHcTposa Poccmm o1 07.09.2021 N 643/np)

<1;(7.99)

N K M, +AM, ‘ M, +AM,

+ yx + vy
(pyp\af Ry’Yc XLTWef ,nyyc Wef ,yRyyc
(dopmyna 7.100 B pea. N3ameHeHua N 2, yTB. MprKasom
MwuHcTposa Poccmm o1 07.09.2021 N 643/np)

<1 (7.100)

rae N, Myn My - pacCyeTHble 3Ha4YeHNA C)KMMENOLLI,EVI CUNIbl U MAKCUMAIbHbIX MOMEHTOB OTHOCUTE/IbHO OCEeN X-X
n y-y COOTBETCTBEHHO;

AMx, AMy - [lONONHUTENbHble MU3rMbalowme MOMEHTbl OT CMeLLEeHUA UEeHTPabHbIX OCel X-X U y-y npu
peayKLMM OTHOCUTE/IbHO NOJIOXKEHUA OCK AeNCTBMA NPOAOABHOMN CUAbI, cMm. 7.7.2.3;

Wetx(y) - MOMEHT conpoTtusneHmna sPpPpeKTMBHOro ceYeHUs OTHOCUTEIbHO OCU X-X WWN Y-y, BbIYUCEHHbIW ANA
Hanbosee CKaToM TOUYKU CeYEHUS;
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Oy n Oy - noHmxaowme KoapdULMEHTbI NPU NNOCKOK Gopme NOTepU YCTONYMBOCTM NPU LIEHTPANbHOM
cKatuu;

XLT - noHwxaowmin KosdpOULMEHT NpU NPOBEPKe YCTOMYMBOCTM NAOCKON dopmbl u3rmba, cm. 7.7.9. Ona

3/1EMEHTOB, He YyBCTBUTE/IbHBIX K Aedopmaumam Kpyyerus, XLt = 1,0 ;

K, Kxyy kyx, kyy - KO3 ULMEHTBI B3anmoaencTeus (cm. npuioxeHue B).
(akcnamkauma s pea. M3meHenmns N 2, yte. Npukasom MuHcTpos Poccun ot 07.09.2021 N 643/np)

7.7.10.4 JonyckaeTcs ANnA NPOBEPKM YCTOMUMBOCTU CXKATO-U3rMBAEMbIX 3/1€MEHTOB UCMNO/1b30BaTh YN POLLEHHYO
dopmyny

08 08

N M, +AM,

— | +|—2—| <10 (7101
(PAef Ry’Yc XLTWef X Rch ( )

roe ¢ . KO3OPUUMEHT YCTOMUYMBOCTU MPU LEHTPASIBHOM CHATUM, MPUHUMAEMbIM MO HAaMMEHbLUeEMY W3
3HAYEeHUIN, COOTBETCTBYHOLWMX MJIOCKOM, KPYTUABHOMU MAN U3TMBHO-KPYTUIbHOM dopme MOoTepu YCTOMYMBOCTU, CM.
7.7.8.1-7.7.8.6.
(n. 7.7.10.4 B pea. UameHeHuna N 2, yTB. Mpukasom MuHcTposa Poccum ot 07.09.2021 N 643/np)

7.7.10.5 B dopmynax (7.99) - (7.101) ponyckaeTca onpeaenatb 3pPeKTUBHbIE FEOMETPUYECKNE XapPaKTEPUCTUKN
pa3fenbHo (OT AelCcTBUA COOTBETCTBYIOLLErO MM cnnoBoro dakTopa). Ecav npu aeicTemm cxkatma ¢ M3rnbom Bce Yactu
NMoMNepeyYHOro CeYeHns HaxoaaTCA B CXKATOM COCTOAHMM, TO MOMEHTbI CONPOTUBNEHUA Werxy), Kak M Naowaab Ay,
cnepyet onpeaenaTb OT AeNCTBUA LLEHTPANIbHOMO CHATUA.

JonycKkaeTca TakXe BblUMCAATb Mowafab Ae MU MOMEHTbl conpoTuBneHna Weryy) ONA OQHOMO U TOTO Ke
3¢ EKTUBHOIO CeYEHUS, NONYYEHHOTO C Yy4eTOM GaKTUYECKOro pacnpeneneHmna HanpaxKeHUn B ero afemeHTax npu
CNOXKHOM HanpaXeHHO-4ePOPMUPOBAHHOM COCTOSHUM.

(n.7.7.10.5 B pea. UameHeHuna N 2, yT8. Mpukazom MuHctpoa Poccum ot 07.09.2021 N 643/np)

7.7.11 PacyeT LeHTPanbHO CXKaTbIX U PACTAHYTbIX 3/1€MEHTOB CKBO3HOIO CeYeHus

7.7.11.1 PacyeT Ha NPOYHOCTb 9N1E€MEHTOB CKBO3HOMO CEYEHUA HA MPOYHOCTb NPU LLEHTPASbHOM PACTAXKEHUN U

CKaTuM AByX nNpoduneit coctaBaeHHbIX U3 WwBeennepos, C-o6pasHbiX U 2 — 00pa3HbIX npodunen, coegnHeHHbIX
NAaHKaMW MK peleTkamum (CcM. pucyHoK 7.20), cneayeT nposoanTb No dopmynam (7.87) n (7.88), rae Ag v Aes - NoNHas
1 3¢ deKkTMBHAA NJowaab Bcex paboumx CTep>KHen, BXOAALWMX B COCTAB PELLIETYaTOro 3/IEMEHTa.
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a) ABYXBETBEBOW CTEPKeHb; 6) CTepKeHb C YeTblpbMA BETBAMM

PucyHok 7.20 - CTrep>XHU CKBO3HOr0 ceyeHus,
o6beguHeHHble NIaHKaMM U peLlueTKOoM

7.7.11.2 Pacyet Ha yCTOVIHMBOCTb CXKaTbIX CTep)'KHeﬁ CKBO3HOIO Cce4yeHunA TMna a, gBe BETBU KOTOPbIX COeANHEHDI

NnaaHKaMn UK pelleTkamu, cieayeT BbiNoaHATb No ¢opmyne (7.86), npn aTom KoaddpuumeHTt ? otHocuTeNbHO ocu,
nepneHaANKYNAPHOM NaaHKaM U pelueTkam, cnegyeT onpeaensats no CM 16.13330.2017 (tabavua .1 gns ceyeHui

TMna b u3 weennepos, C-06pasHbix n >~ O0PAZHBIX nnohyneit) ¢ sameHoi Aet na zHauenve e ¢, KOoTopoe cneayet

onpeaenAatb B 3aBUCUMOCTM OT j'ef c no7.7.11.3.
(8 pea. UameHeHus N 2, yTB. Mprnkaszom MuHctpos Poccun ot 07.09.2021 N 643/np)

7.7.11.3 YcTOMYMBOCTb OTAE/NbHbIX BETBEM AO0J/I)KHA OblTb NpoBepeHa Kak Ha u3rnbHyio dopmy notepu
YCTOMUYMBOCTM TaK W Ha KPYTUbHYIO U U3TMOHO-KPYTUAbHYIO GOopmbl MoTepu yctoiumsoctn no 7.7.8.4 - 7.7.8.6.

Cnepyer TaKXKe YyyMTbiBaTb MNOABAEHWE [AONONHUTENbHBIX MOMEHTOB AM = NeN , BbI3BaHHbIX CMeLLeHnEM
LLeHTPaNbHbIX OCEN Y-y U Z-Z OTHOCUTE/IbHO OCEBbLIX YCUAUIM NO 7.7.2.3, a TaK)Ke PacLEeHTPOBKOMN peLLIETKMU.

7.7.11.4 NpuBeaeHHyo rmbKoCTb Aef ,c 019 CeYEHWI TMNa a ¢ ABYMA BETBAMM (pUCYHOK 7.20 a)) BbluMCAAOT No

dopmynam:
- ANA KpenaeHUn nnaHkamm
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A o = \//Tyz,ef +0,82(1+Nn) A%, , (7.102)

I b1,ef hO .

n=——
roe :
l.a

- ANnAa coegnHeHunA peweTkamm

» (7.103)
1,ef

d3
rpe @ =10——
nZa

MpuBeaeHHyO rMBKOCTb /1ef,c ONA cedeHui TMna b ¢ YeTblpbMs BETBAMU (pUCYHOK 7.20 6)) BbIMMCAAIOT MO

dopmynam:

- AnAa coegnHeHnA n1aHKamu

ﬂ_’ef ,C = \/_yz,max,ef + [0182(1"' n)zl;zl,ef + (1+ nz)szz,ef :|’ (7-104)
n = Ibl,ef bl _ Ibz,ef b2
rpe ''1 — ;2 T ;

Isllb IsZIb

- AnAa coegunHeHnA peeTkamm

A ﬁAef

Aﬂ,ef A\:il,ef

72
Ay maxet T| 04T , (7.105)

ef c

d3 3

— 1 - 2

rne &, =10 T .a,=10 2
blb 2°b

A

ef ¢ - NpMBeAeHHasn, apPeKTUBHAA MTMOKOCTb CKBO3HOMO CTEPXKHA B LLE/IOM B MJIOCKOCTU MepneHaUKYNAapHON

ocn y-y,

Abl,ef - npunBeaeHHan, 3¢¢EKTMBHaﬂ r'MHGKOCTb BETBW OTHOCUTENbHO COBCTBEHHOM OCK napanneanoﬁ ocun y-y,

/le,ef - npunBeageHHanA, 3¢d)eKTMBHaFI r'MOKOCTb BETBU OTHOCUTE/IbHO COBCTBEHHOM OCU napanneanoﬁ OCU X-X;

ho - paccToAAHUE MeXKAY LEHTPAMM TAMKECTU CTEPIKHEN;

I - War nNaHoK, BbiCOTa NaHeNn peweTKu,

Ib1,ef - 9ODEKTUBHBI MOMEHT MHEPLMM BETBU OTHOCUTEIbHO COBCTBEHHOW OCY NapanieNibHoM OCK y-y;
Ip2,ef - 90 GEKTUBHBIA MOMEHT MHEPLUWN BETBM OTHOCUTE/IbHO COOCTBEHHOM OCU MapaniesibHOM OCHU X-X;

Is1, Is2 - MOMEHTbI MHEPLIMKN NAAHOK OTHOCUTENbHO ocelt 1-1 n 2-2;
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Aer - 3pdeKTMBHAA NioLagb BCEro CKBO3HOTO CTEPIKHS;

Ad1, Ag2 - NNIOWAAb CEYEHUA PACKOCOB PeLleTKM (Mpu KPpecToBOM peLleTKe - ABYX PACKOCOB), PAacno/IOXKeHHbIX B
NIOCKOCTAX, NepneHAnKynapHbix 1-1 u 2-2.

7.7.11.5 B CKBO3HbIX CEYEHUAX C NJIaHKAMM YCOBHasA MMHBKOCTb OTAE/IbHOM BETBU Ha Y4aCTKe MeXAy CBapHbIMM
LWBAaMW MW KpanHUMKM BonTamm 4oKHa 6biTb He meHee 1,15. BeTBM Ha pacyeTHOM gaMHe MeXAY NaHKaMU SOKHbI
6bITb NPOBEPEHbI HAa N3TMOHO-KPYTUABHYIO GOPMY NOTEPU YCTOMUMBOCTM BETBU B Npeaenax PacHeTHOM ANHbI MeXAy
KpenneHnamu naaHoK Uau peweTtok no popmynam (7.91) n (7.102).

7.7.11.6 YcnoBHan rmbKoCcTb MeXKay y3N1amu BETBEW, PpacKpeneHHbIX pelleTkaMmu, A0MKHa bbiTb He 6onee 2,3 1
He J0/1}KHa NPEeBbILWaTb YC/IOBHYIO NMPUBEAEHHYIO TMBOKOCTb CTEPXKHSA B LLEJIOM.

7.7.11.7 PacyeT coeAnHUTEIbHbIX NJIAHOK Y 3/1IEMEHTOB PELLETOK CKaTbIX CTEPXKHEN CKBO3HOTO CEYEHMUA cneayeT
BbIMOJIHATbL HA YC/IOBHYIO NOMEpPeYHyto cuay Q, NPMHUMAEMYIO MOCTOAHHOW MO BCeN A/IMHE CTepPKHA no dopmyne

Q,=7.7,15-10° 2330—E E, (7.106)
Ry )¢

y

rae N - nonHoe npo4o/sibHOE yCcunine B CKBO3HOM CTEPIKHE;

?» . K03DULMEHT YCTOMUMBOCTU NpPU LEHTpanbHOM cXatum ((anAa cedeHunit Tuna no tabaunue 7.5) u CN
16.13330.2017 (tabnuua 4.1)).
(8 pea. U3meHeHus N 2, yTB. Mpukaszom MuHctposa Poccun ot 07.09.2021 N 643/np)

7.7.11.8 YcnosHyto nonepeyvHyto cuny Q, cneayet pacnpenenaTb NOPOBHY MeEXAY pelleTKamu 1 NaaHKamm,
NEXaWMMN B NJOCKOCTU, NepneHaANKYAAPHON OCU, OTHOCUMTENbHO KOTOPOM NPOBOAMTCA MPOBEPKA YCTOMYMBOCTW.
PacueT coeiMHUTENbHbIX NNAHOK M UX NPUKPENIeHuii cneayeT BbiNnoAHATL o CM 16.13330.2017 (nyHKTbI 7.2.8 #
7.2.9).
(8 pea. UameHeHus N 2, yTB. Mpunkaszom MuHctposa Poccun ot 07.09.2021 N 643/np)

7.7.11.9 PacyeT pacnopoK, YMEHbLIAOWMNX PACYETHYIO AJMHY CHaTbIX 3N1E€MEHTOB, CnefyeT BbIMOAHATb Ha
yCunune, paBHOE YCNI0OBHOM NOMNepeyHon cuae B OCHOBHOM CXKATOM asiemeHTe no ¢popmyne (7.106).

7.7.12 PacuyeT NoTepu yCTOMYMBOCTU CTEHKU OT MECTHOMW HarpysKu

7.7.12.1 PacuyeTt Ha cmATUE M NOTEPH YCTOMYMBOCTU CTEHKU Npoduns, Npu AeNACTBUM OMNOPHON peakumn uam
APYroi MecTHOM NonepeyYHon CUbl, MPUIOKEHHOM K NOJIKE, c/ieayeT NPOBOANUTb UCXOAA U3 3HAYEHMA NonepeyHomn
CUNbl Qu,p, KOTOPAA AOKHA YO,0BAETBOPATL YCIOBUIO

7Q, £Qup (7.107)

roe Qw,p - Hecyuwan CNOCOBHOCTb CTEHKM npn meCtTHOM nonepeyHom BO3AEVICTBMM.

7.7.12.2 MonepeyHoe ceyeHMe C OAHOW CTEHKON 6e3 3/1eMeHTOB KeCTKOCTU (CM. pUcyHok 7.21) gonkHo
OTBEeYaTb CeAYIOLINM KPUTEPUAM:

[ o
huw/t <=200; r/t <= 6; 45° < 9 <90°,
rae hy - BbICOTa CTEHKU MEXAY CPeAMHHbIMM NNOCKOCTAMM MOOK;
r - BHYTPEHHWI paanyc yrnos;

? - yron HakNOHa CTEHKM OTHOCUTE/NLHO MOMOK (B rpadycax).
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PucyHok 7.21 - Npumepbl ceyeHuit npopuaeit c o4HOMN CTEHKOMN

7.7.12.3 Hecyuyto cnocobHOCTb Ha 0A4HY CTEHKY MPU MECTHOM MonepeyHom Bo3gencTenm Qu,, B BUAE ONOPHOM
peaKkumMn UM MecTHOM HarpysKu BbIYMCAAIOT No hopmyne

Q., = 7.Ct’R,sinp| 1-C, i 1+C, i 1-Cy\|~ |s (7.108)

roe C - koappuumneHT n3 Tabnny, 7.8 - 7.12;

t - TONLWWHA CTEHKMW;

? - yron meskay NAOCKOCTbIO CTEHKM U MIOCKOCTBIO OMOPHOI MOBEPXHOCTY;
I - BHYTPEHHUIN paaunyc 13rnba;

Cr - KO3PPULMEHT, yUUTbIBAIOLLMIN TMOKOCTb CTEHKM U3 Tabany, 7.8 - 7.12;

b - [AMHA ONOPHOM YacTU UM MECTHOM pacnpeneneHHON HarpysKu;

Cb - KO3ODOUUMEHT, YUNTLIBAIOLLMIN ANMHY NPUNOXKEHNA NOKAZIbHOM HarpysKkun Ha onope uau B nponete 13 Tabamy,
7.8-7.12;

h - BbICOTa NNOCKOM YacTu CTeHKM npoduns;
Ch - KO3PPUUMEHT, YUUTHIBAIOLIUIA BbICOTY CTEHKM U3 Tabanw, 7.8 - 7.12.
MpumeyaHusa

1 [NA KOHCTPYKTUBHBIX 3/1IEMEHTOB, COCTOALLMX M3 ABYX U Bonee CTEHOK, 3HayeHne Qu,, paccymTbiBaeTca ANA
KaXK[0M CTEHKM NpodUAA U CYMMUPYETCS;

2 KoHueBoe NpuaoXKeHMe ONOPHOM peakumMm Man MeCcTHOM Harpy3ku oT cBo6oAHOro Kpas aeMeHTa A01XKHO
6bITb MeHee unu pasHo 1,5hy;

3 lMpunoxeHne ABYX MECTHbIX NMPOTMBOMO/OXHO HamnpPaBAeHHbIX Harpysok, MPUAOXKEHHbIX K ABYM NOJKam
anemeHTa, A0/KHO BbITb MeHee Unn pasHo 1,5h,;

4 TpunoxKeHne ABYX MECTHbIX MPOTUBOMOIONKHO HaMpPaBAEHHbIX Harpy3oK, MPUIOXKEHHbIX K OAHOMN MOoJKe
3/1eMeHTa, A0/IKHO bbITb paBHO naun 6onee 1,5hy,.
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CocTaBHble CTep}XHU U3 ABYX WBennepos, C-06pasHbIxX

n X —O00pPasHbIX nnoduneid, coeMHEHHDBIX CTEHKaMM

KoHCTpyKLMA onopbl OnopHasa peakuma nuam c c c c OrpaHunyeH
NonoK JIOKaNbHas Harpyska ’ b h ua
KoHueBas 10 0,14 0,28 | 0,001 r/t<=5
3aKkpenseHH MNonka Ha ogHy
Y, n
asA Ha onope | oKaMmaeHa NOJKY pO'\:z:(YTOLI 20 0,15 0,05 | 0,003 r/t<=5
KoHueBas 10 0,14 0,28 | 0,001 r/t<=5
Ha ogHy
nonky | MPOMEXYTON | o4 o | 197 | 0,11 | 0,001 | r/t<=3
Monka HaA
He OkauMneHa KoHuesas | 15,5 | 0,09 | 0,08 | 0,04
3aKpeneHH Ha age rft<=3
n =
an Ha onope nonku | TROMEIYTOT| 36 | 0,14 | 0,08 | 0,04
KoHueBasn 10 0,14 0,28 | 0,001 r/t<=5
Heokaimne | Ha ogHy
HHaA no/Ka | - MoKy ”po“:z’:qu 20,5 | 0,17 | 0,11 | 0,001 | r/t<=3
MpumeyaHua

1 3HayeHnA KoadPULMEHTOB AENCTBUTE bHBI A8 OTHOWweHu b/t <= 210; b / h <=1,0.

2 KoadoduumeHTsl C npuBeaeHbl AN COCTaBHbIX ABYTaBPOB, NOYYEHHbIX OT COEAUHEHUA CTEHOK
HenocpeACTBEHHO ApYr K Apyry 1Mbo yepes cyxapu, nocnegHee peweHne npeanodTUTenbHo, Tak Kak
NO3BONSAET KOHTPOAMPOBATb MOSBJEHUE LLENEBON KOPPO3MU U YBENINYMBAET MOMEHT MHEpuUu
CEYEHUA U3 NJIOCKOCTHU.

3 PacctosiHMe mexKay OCAMMU KPEenJieHUN cyxapein M3rmbaembiX 3/1eMEHTOB A0/IKHbl ObiTb He

6onee 40icf.
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CTepKHU U3 0O4UHOYHbBIX WBennepos U C-06pasHbIX npoduneit

KoHCTpyKUus onopbl 1 OnopHaa peakuma nnm c c c c OrpaHunyeH
MNONOK JIOKa/ibHaA Harpy3Ka r b h na
KoHueBan 4 0,14 0,35 0,02 r/t<=9
Ha ogHy
nonky | fleomeXyTod |5 | g3 | 514 | 001 | r/t<=5
3aKkpenseHH Monkac HaA
an Ha onope | oTrubom KoHuesas 75 | 0,08 | 0,12 | 0,048 | r/t<=12
Ha aBe
0
nonkn | HIPOMEKYTOY | 4 | 910 | 0,08 | 0,031 | r/t<=12
HaA
KoHueBas 4 0,14 0,35 0,02
Ha ogH
non'?(yy MpomerxkyTou rft<=5
13 | 0,23 | 0,14 | 0,01
Monkac Has
otruéom KoHuesas 13 | 0,32 | 0,05 | 0,04
Ha age
rft<=3
’ nonkn | Mpomexytos [, | g55 | 515 | 0,001
e HaA
3aKpenneHH
an Ha onope KoHueBas 4 0,40 0,60 0,03 rft<=2
Ha ogHy
M
nonky | HIPOMEXYTOR | 43 | 0,32 | 0,10 | 0,01 | r/t<=1
Monka 6e3 Han
otruba KoHuesan 2 | 011 | 037 | 0,01
Ha oBe
rft<=1
noAKu ”pmg:‘ym” 13 | 047 | 0,25 | 0,04

MpvmedaHne - 3HayeHna Ko3dPULIMEHTOB AEUCTBUTE/IbHbI ANA OTHOLEHUn b/t <= 210; b/h <=

2,0.
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CTepKHU U3 04UHOUYHBIX Z-06pa3Hbix npoduneii

KoHCTpyKumMa onopbl u OnopHas peakuma uam c c c c OrpaHunyeH
MNONOK JNOKa/ibHaA Harpys3Ka r b h na
KoHueBan 4 0,14 0,35 0,02 rft<=9
Ha ogHy
nonky | flpomexytod | 3 | 53 | 094 | 001 | rft<=5
3aKkpenseHH Monkac HaA
an Ha onope | oTrubom KoHuesas 9 0,05 | 0,16 | 0,052 | r/t<=12
Ha aBe
0
nonku | TPOMERYTON | 54 | 0,07 | 007 | 0,04 | r/t<=12
HaA
KoHuesasn 5 0,09 0,02 | 0,001
Ha ogH
non'?(yy MpomerkyTou rft<=5
13 | 0,23 | 0,14 | 0,01
Monkac Has
otruéom KoHuesas 13 | 0,32 | 0,05 | 0,04
Ha age
rft<=3
’ nonkn | MpoMexyTos | )| 55 | 915 | 0,001
e HaA
3aKpenneHH
an Ha onope KoHueBasn 4 0,40 0,60 0,03 rft<=2
Ha ogHy
n
nonky | TIPOMEHYTOY | 13 | 032 | 010 | 001 | r/t<=1
Monka 6e3 Han
otruba KoHuesan 2 | 011 | 037 | 0,01
Ha oBe
rft<=1
noAKu npo":‘;’:wo” 13 | 047 | 025 | 004

MpumedaHue - 3HaueHUA Ko3pPULMEHTOB AENCTBUTENbHBI AN OTHOWeHMI b/t <=210; b/h <= 2,0.
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7.7.12.4 B nonepeyHbIx ceYeHusx ¢ AByma u bosiee cteHKaMm, BKAOYan NpoduUaNPoBaHHbIE IUCTbI (CM. PUCYHOK
7.22), HecyLyto CMOCOBHOCTb CTEHKM 6€3 3/1IEMEHTOB KECTKOCTU NPU MECTHOM MONepeyHOM BO3AEeNCTBUMN cienyeT
onpeaenaTtb, NPU CNeAYOLNX YCAOBUAX:

- €C/IN PACCTOAHME C OT HArpy»KeHHOro y4acTtka 4o cBobogHoro Kpas (cm. Tabaunuy 7.3) He meHee 40 mm;

- eC/IM NonepeYHoe ceyeHne ya0BNETBOPAET CAEAYIOWNM KPUTEPUAM:

r/t <= 10; hw/t <= 200; 49° < <90°

Rw,Rd Ry Rd Ry Rd Aw Rd Rw,Rd Rw.Rd
PucyHok 7.22 - Tpumepbl npoduneit ¢ 4symsa n 6onee cteHKamm

7.7.12.5 Hecyuiyto cnocobHOCTb Ha OAHY CTEHKY MNPOPUAMPOBAHHbBIX HACTUAOB, KACCETHbIX W LAAMHbIX
npodunen Nnpu MecTHOM nonepevyHom Bo3aeincTeun Qu,p B BUAE ONOPHOM peakLmMn UAM MEeCTHOW Harpysku cneayet
onpeaenatb no dopmyne (7.106). 3HaueHusa KoapdpuumenTos C, C,, Cy, C, NpuBeaeHbl B Tabnuue 7.11 Ans 0AUHOUHbIX
KaCCeTHbIX U WAANHbIX Npoduael n B Tabaunue 7.12 - ona npodpunmpoBaHHbIX HACTUIOB.
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CTep)KHM U3 OAUHOYHDbIX KAaCCETHbIX U WWAAMNHbIX npodmneﬁ

KoHCTpYKLMA onopsbl v OnopHana peakuma nnm c c c c OrpaHuueH
NnoJIoK NOKaNbHasA HarpysKa r b h na
KoHueBas 4 0,25 0,68 0,04 r/t<=5
Ha ogHy
nosky | MIPOMEXYTOM | 10 | 615 | 013 | 0,04 | r/t<=10
3akpenneHH | [lMonkac Ha
an Haonope | oTrMbom KoHuesas 9 0,10 | 0,07 | 0,03 | r/t<=10
Ha aBe
n
nonku | HIPOMEXYTON | 15 | 0,14 | 0,22 | 0,02 | r/t<=4
Has
He KoHueBas 4 0,25 0,68 0,04
3aKpen/ieHH ronka c Ha opny rft<=4
27 Ha onope oTrnbom MoKy ”pOMH(:::YTOLl 17 0,13 | 0,134 | 0,04
MpodurnmposaHHble HACTUAbI C HECKOJIbKUMU CTEHKaMM
KoHCTpYKLMA onopsl OnopHas peakumsa nnm c c c c OrpaHuue
M NONOK NIOKaNbHasA HarpysKa ’ b h HMA
KoHueBas 3 0,08 0,70 0,055 rft<=7
Ha ogHy
nonky | fpomexyro | g 0,10 | 0,17 | 0,004 | r/t<=10
YyHan
3aKkpenieHHan Ha
onope KoHueBasn 9 0,12 0,14 0,04
Ha aBe nonku r/t<=10
Mpomeryto | 16 | 011 | 021 | 0,02
YyHan
KoHueBas 3 0,08 0,70 0,055
Ha ogH
non.?( ! MpomexxyTto rft<=7
y 8 0,10 | 0,17 | 0,004
YyHan
He 3akpenneHHas Ha
onope KoHuesas 6 0,16 | 0,17 | 0,05 | r/t<=5
Ha aBe nonku
Mpomexyro |5 | 410 | 0,10 | 0,046 ;
YyHan
< Ha calT

Tabnuua 7.11

Tabnuua 7.12

68


https://tk-expert.ru/

7.7.13 PacueTt nep$popupoBaHHOro HacTUIa

7.7.13.1 NMepdopnpoBaHHbIA HACTUA C KPYFIbIMU OTBEPCTUAMM, PACMOJIOKEHHBIMU B Yr1aX PABHOCTOPOHHErO
TpeyronbHMKa npu cooTHoweHun napametpos 0,2 <= d/a <= 0,9 (cMm. pUcyHOK 7.23), MOXeT bbITb paccunTaH npu
YCNOBMU, YTO NPU ONpeaesieHUM CNNOLIHOIO CEYEHMA HACTMUAA YUTEHO OclabsieHne ero OTBEPCTUAMM NyTEM BBEAEHUA
3bPEKTUBHOM TONLLMHDBI, TPUBELEHHON HUKE.

7.7.13.2 XapaKTepuCTUKM MOSIHOTO CEYEHUA PACCYMTBIBAIOT MO 7.3.1 ¢ 3ameHOM t Ha tyef, BbIYMCAAEMYIO MO
dopmyne

PucyHoK 7.23 - Cxema pacno/ioxKeHUa oTBepCcTuin
8 nepdpopupoBaHHOM HacTune

XapakTepuctnukm apGeKTUBHOIO CEUYEHUA PACCUUTBLIBAOT NO pasaeny 7.3.1 ¢ 3aMeHOW t Ha tpef, BblUMCAAEMYIO
no popmyne

d
t =1-3118 l—g . (7.110)

Hecylyto cnocobHOCTb OAHOWM CTEHKM NPU AEMACTBUN IOKA/IbHOM NOMEPEYHOM CUbl paccymTbiBatoT no 7.7.2 ¢
3aMeHOoI1 t Ha tcef, BbluMCAAEMYIO MO dopmyne

2 h %

t=t-|1-| = -—%| ,(7.111)

roe hp - HaKNOHHaA BblcoTa NePdOPUPOBAHHON YACTU CTEHKMU;

hy - O6LI.I,aFI HAaK/1I0OHHAA BbICOTA CTEHKWU.

7.7.13.3 NepdopupoBaHHble copToBble Npoduaun (Lsennep, X - , C- n Z-06pasHbie) c wenesoi nepdopaumei
(cm. pucyHoOK 7.24), TaK Ha3blBaemMble Tepmonpoduan, cieayet paccymnTbiBaTb NPU YCAOBUK, YTO NPU ONpeseeHum

napameTpoB ceyeHusa npoduna ocnabneHne ero OTBEPCTMAMMU ByaeT yuyTeHo nyTem BeBedeHUA 3ddeKTUBHOM
TOJILMHBI.
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1; 2 - 30HbI 0CcNabneHnit, No KOTOPbIM CAeAYeT BbINOAHATL pacyeT
PucyHok 7.24 - MapameTpbl Wenesoit nepdopaumnm tepmonpoduneit
7.7.13.4 B obwem cnyyae NAacTUHKM (30Ha 1, pUCYHOK 7.24) CTEHKU UAW NOJKU C WeneBoi nepdopaunei u
HepaBHOMEPHbIM pacnpeaeneHNeM HaNPAKEHUN MO WUPUHE, KPUTUYECKOE HanpsarKeHMe MOXKET O6biTb onpeaeneHo

dopmynoit

7D
o, =k, ——, (7.112)

“hit’
8(1+\/E+k2v—v)

k, = ;
T Jary) r0112(1-p) + (14 y)
=

1+h0

d 2
k=241-v)f—;
ac
h - W1pMHa NNACTUHKK (CM. pUCYHOK 7.24);
h1 - cymmapHan Wu1pmHa y4acTKOB NAACTUHKK 6e3 npoceyek;
ho - LUMPMHA yYacTKa C NpoceYKamu;
d - Wwar wenesblx OTBEPCTUI B HaNpaBAeHUWN WNPUHbBI NAACTUHKM;
g - War weneBblX OTBEPCTUIN BAO/b A/IMHBI NAACTUHKY;

C - O/1MHa WeneBoro oTteepcTtna;

,B - KOapPULMEHT, onpeaensemoli no Tabaunue 7.13.
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Tabnuua 7.13

3HayeHusa KoapPpuumeHToB ﬂ

a/d 2,5 3,0 4,0 6,0 8,0 10,0 o0

,8 0,249 0,263 0,281 0,299 0,307 0,313 0,333

7.7.13.5 Mo KpUTUYECKOMY HaNPAXKEHUIO ONpeaenatoT NpMBeaeHHY0 TMBKOCTb NAACTUHKM

MO KOTOPOIl B COOTBETCTBUM C 7.3.1.7 BbIUMCAAIOT KOIbGULMEHT peaykumn P 1 ONpepenstor te NAACTUHKM C
nepdpopaumamun. Lanee pacyeT npoBogAatr B cooTtBetcTBuM c 7.3.1.7 un 7.3.1.8 Kak ana npoduns, y KOTOporo
neppoprMpoBaHHasA CTEHKA UMEET NPUBEAEHHYIO TONLWMHY .

7.7.13.6 Pasamepbl npoceyek, ana obecneveHus npesbiwernna Ocr 30HbI 2 (pucyHOK 7.24) nepdopauum Hag Ocr
Bcel NepdopUPOBAHHOM NAACTUHKM CTEHKM UAW NOAKU NPOdUAA (CM. pUCYHOK 7.24), AONKHbI OTBEYaTb TpeboBaHMo:

a. O,907+0,832£—8,849+0,944&- (7.113)
h a h h

8 KacceTHble npodunn, packpenneHHbie ropprupoBaHHbIMU INCTAMMU

8.1 O6wme nonoxKeHma

8.1.1 KacceTHblit npodunb npeacTasaseT coboit 60bLwolM NPoduab B BUAE NENKALLENO LIBEIEpa C oTrnbamm
CTEHOK, KaK 3TO MOKa3aHo Ha pucyHKe 8.1. MpeanonaraeTcs, YTo y3KMe OTrMbbl CTEHOK A0/1KHbI BbITb pacKkpenieHsl
M3 NIOCKOCTU MPUKPENIAEMbIM K HUM robprpOoBaHHbIM CTa/ibHbIM JINCTOM.

8.1.2 Hecyuiyto cnocobHOCTb CTEHOK KacCeTHbIX npoduaein Ha cpe3 M BOCMPUATME MECTHOM MonepedyHomn
HarpysKu onpeaenatT B cooTBeTcTBum ¢ 7.7.9 n 7.7.11, Ho C y4eTOM 3HadyeHna M..

MpeaenbHbln MOMeHT M. ana KacceTHoro npodunsa onpegenatot no 8.2.1 1 8.2.2, c yueToM CAeAYyIOLLero:
- reOMeTpPUYECKME pasMmepbl COOTBETCTBYIOT AMana3oHam, NpuBeAeHHbIM B Tabaunue 8.1;
- BbicOTa rodpoB Ha LWMPOKOI NoskKe h, He npesbiwaeT h/8, rae h - 06Was BbICOTa KacCeTHOro npoduns.

8.1.3 Kak BapuaHT, npeaenbHblii MOMEHT A/1A KacceTHOro npoduna moxket ObiTb onpeeneH nocpeacTBom
NCNbITaHWUR. MpK 3TOM UCNbITaTENIbHOE 060PYA0BAHNE HE LONKHO CO34aBaTb MECTHbIE Harpy3Ku B 3/1eMeHTe CeYeHus
KacceTHoro npogus.
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Tabnuua 8.1

MpeaenbHble napameTpbl KacceTHoro npoduna

HanmeHoBaHue napameTpa MpenenbHble 3HaYeHMA NapameTpa
TonwmHa nucra 0,6 MM <= tpom <= 1,5 mm
LWnpwnHa oTrnba CTeHKM 30 Mm <= bs<= 60 MM
BbicoTa CTeHKM 60 mm <= h <= 200 mm
LLnprHa noakm 300 mm <= b, <= 600 mm
MOMEHT MHepUUUN Ha eaMHULY LWMPUHDI la/by <= 10 mm*/mm
51 <=1000 mm
Vi
hI / ///
"
i ///

L i

[l

e

PucyHok 8.1 - TunoBasa reomeTpuaA KacceTHbIX npoduneii

8.2 Hecywas cnocobHocTb Npu aeiictBun n3rnbatoLero MOMeHTa
8.2.1 LLinpokana nonKa ceyeHUA cxKata

MpeaenbHbIi MOMEHT AR KAacCeTHOro NPodUAA NPU CXHATOM LUMPOKOW NOJIKE ONpPeaenstoT C UCNob30BaHNEM
nosTanHoMi Npoueaypbl, NPeACTaBNeHHON Ha pUCyHKe 8.2:

- atan 1. OnpeaenstoT 3¢PEeKTUBHYIO NAOLWAAb BCEX CKaTbIX YacTel NoMnepeyHoro cevyeHmns, OCHOBbIBAACL Ha

OTHOWeEHNM Hanpsxenun ¥ = O, /0'1, MOJIY4EHHbIX C MCNONb30BaHMEM 3ODEKTUBHON LUMPUHDBI CXKATbIX NOOK, HO
npw NOAHOM NNOLWAAN CTEHOK;

- 3Tan 2. HaxogAaTt ueHTp TaxKecT 3pPeKTUBHOIO NONEPEYHOrO CEYEHUA N ONPeaensatoT nNpeaesbHbIi MOMEHT
M. no popmyne

MC = OISWEf,minRy- (8.1)
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g, <0.8Ry

PucyHok 8.2 - OnpepeneHune npeaenbHOro MOMeHTa
NP CXKaToi WWMPOKOI NonkKe

8.2.2 lLinpoKaa noska ce4eHMA pacTAHYTA

8.2.2.1 MpenenvHbIn MOMEHT AJIA KAacCeTHOro npodwuas C pacTAHYTOM LIMPOKOWM MOJIKOW onpeaensatoT C
NCNO/1Ib30BaHMEM NO3TanHoOM Npoueaypbl, NpeacTaB/ieHHON Ha pUCyHKe 8.3:

-9Tan 1. Oﬂpe,ﬂ,EIIFII-OT LLEeHTP TAXXEeCTU NOJZIHOIo NoNepeyvyHoro ce4eHns;

- 3Tan 2. OnpegenatoT 3GGEKTUBHYIO LUMPUHY LUIMPOKOMN NOJIKU by, ef C YHETOM €€ BO3MOXKHOTO UCKPUBIEHUA, MO
dopmyne

53,3-10%e;t’t,,
T

1 (8.2)

rae by - NoIHAA WUpPUHA WKMPOKOMN NOJKYK;

€o - PaccToAHMe OT LieHTPaIbHOM OCU MOJIHOrO NONEPEUYHOro CeYeHUn A0 LEeHTPabHOM OCU Y3KMX NOJOK;
h - 06Ww,an BbICOTa KacceTHOro npoduns;

L - nponeT KacceTHOro npoduns;

teq - 9KBMBANEHTHAA TOJILMHA LWUMPOKOMN MOJIKK, BbluMcaseMas no popmyne
teq = (12/a/by)*3, (8.3)

rae o - CO6CTBEHHbI MOMEHT UHEPLMN CeYEHUSA LLIMPOKOM NOAKK (CM. pUCYHOK 7.19);

-3Tan 3. Onpe,a,enmoT 3¢¢EKTMBHVPO naowagb BCEX CHKATbIX YyacTen, OCHOBbIBAACb Ha OTHOLLEHMM Hal'lpﬂ)KeHMﬁ

V=0, /0'1, NOJIY4EHHbIX C UCMOJIb30BaHNEM 3GDEKTUBHON LWUMPUHBI MOMOK, HO MPY NOJHOM NIOWALMU CTEHOK;

- aTan 4. HaxogAT ueHTp TaxectTn 3dpHEeKTMBHOIO NONepeyYHoro ce4eHns U onpeaenatoT HecyLLyo cnocobHOCTb
M ¥3 ycnoBua noTepu yCTOMUYMBOCTU NAOCKON Gopmbl M3rMba, UCNob3ys Cneaytowme BblpaxKeHuUs:
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M, =0,85W,R,; M, <0,8W, R, (5.4)
rae Wer=l,ef/Zc; Wepe = ly,er/ Zc;
,Bb - MOMPaBOYHbLIN KOIPPULIMEHT, PaBHbIN:
,Bb =10. npu s; <= 300 mm;

,Bb =115. npu 300 mm <= 51 <= 1000 mm;
S1 - paccTosiHMe MeXay meTu3amu (Liar), packpennstoume y3kme nNoaKN U3 NA0CKOCTH (CM. PUCYHOK 8.1).
NcKpuBAeHWE NOKK NpU onpeaeneHnm npornbos He yunTbiBaeTcs.

8.2.2.2 lna ynpoLLeHna NPaKTUYECKNX PAacYeTOB MOMEHT, BOCMPMHMMAEMBII KacCeTHbIM NPOdUNEM C LUIMPOKOM
MONKON 6e3 3/1eMeHTOB KEeCTKOCTM, MOXKET bbiTb onpegeneH, NPUBAUMKEHHO NPUHUMAA 3GPEKTUBHYIO Naowasb
CeYeHUs PacTAHYTOM WNPOKOM MOKM PaBHOMW NIOWAAN CeYEHMA ABYX CXKaTbIX Y3KMX MOJIOK.

-&bgwg
i ! \ T
3
@ 3 : # o
i N e o el R
: :
F e ——— i
w7 1
L S R—
b, 12
Bran
@z {gssﬁfﬁ
A
o, < 0.8Ry » a, =B8Ry %
Fryne T d

PucyHok 8.3 - OnpepeneHune npeaebHOro MOMeHTa
nNpu pacTAHYTOM LUMPOKOM NONKe

9 MNpeaenbHoe cocToAHKE No gedopmMaLUAM KOHCTPYKLUIA

9.1 Mpu pacyete xonoaHoPopMOBaHHbIX Mpoduaer no BTOPOMY MpenesbHOMY COCTOAHUIO caeayeT
MCMNONb30BaTb FTEOMETPUYECKME XaPaKTEPUCTUKN 3PEKTUBHOIO NOMEPEYHOTrO CEYEHMSA, C YHETOM PEayKLMN CHATbIX
yacTel ceyeHnit. Mpormbbl onpeaenstoT B NPeanonoxKeHUN ynpyroi paboTbl cTanu.

9.2 OAna pacuyeta adppekTMBHOMN Naowaamn n 3pGeKTMBHOro MOMEHTa MHEPLMM cedeHnit no 7.3 no TpeboBaHMaM

AedopMaTMBHOCTM AN BTOPOro Npeae/ibHOro COCTOAHMA MTMBKOCTb j'p,ser MOXKET bbITb onpegeneHa no popmyne

Gcom ,n

R

y

ﬂ“h,ser = ip

v (9.1)
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roe Gcom,n - MaKCMMaJZibHOE CKMMarLWee HanpaxXeHne ot peaanoﬁ HOpMaTMBHOVI Harpysku (paCC‘-IVITaHHOG
Ha OCHOBe Sq)d)eKTMBHOFO nonepevyHoro CeLIEHMﬂ) B COOTBETCTBYHOLWEM 3/IEMEHTE.

9.3 Kak BapuaHT, MOMEHT MHepuuun cevyeHusa I Nnpu onpeneneHnn npornbos mMoxkeT ObiTb paccunTaH c
NCNONb30BaHMEM UHTEPNOAALMM NOAHOIO U 3PPEKTUBHOIO NoNepeyHbIX ceyeHnin no opmyne

O
— g
If_lg_ (Ig_l(a)ef)’ (9.2)
O
rae lg - MOMEHT MHepPLMM NOAHOIO NONEePeYHOro CeYeHuNs;

Oy - MaKcMmanbHoe CXKMMalollee HanpskeHue oT m3rmba, Npu pacyete No BTOPOM rpynne npeaenbHbIX
COCTOSAHWUIM, OCHOBAHHOE Ha MOJIHOM MnonepeYyHom cedeHnn (B dopmyne co 3Hakom "natoc");

I (U)ef - MOMEHT MHepummn 3 HEKTUBHOrO NONEPEYHOro CeYEHUA, C YHETOM NOTEPU MECTHOM YCTOMYMBOCTH,

BbIYMCAEHHOMN NPV MaKCUManbHOM HanpsskeHun O 2 O 4 . MaKcMManbHbIM HanpaXeHnem asnaeTca Hanbonbluee no
abCcoNtoTHOMY 3HaYeHMIO HanpAXKeHMe B Npeaesiax pacCMaTpUBaeMO PacyeTHON ANUHbI 3/1leMeHTa.

9.4 MoMeHT nHepummn 3pdeKTUBHOTO ceveHUs les (M If) MOXKeT BbITb MPUHAT NepeMeHHbIM BLO/b NposeTa. Kak
BapWaHT, MOXeT UCMOJIb30BaTbCA NOCTOAHHOE 3HAaYEeHME MOMEHTA MHEPLMK, NONYYEHHOE NCXOAA U3 MAaKCUMAIbHOTO
abCcoNOTHOrO MOMEHTa B NPOJIETE OT HOPMATUBHOM HarpysKu.

10 Pacuet coeagnHeHunit
(pa3pen 10 B pea. MameHeHus N 2, yTB. NMpukazom MuHcTpos Poccum ot 07.09.2021 N 643/np)

10.1 Pacuet HecyLlel cNOCOOHOCTU 31eMEHTOB B COEAUHEHUAX HA METU3aX

10.1.1 B coeAMHEHMAX KOHCTPYKLMIA M3 TOHKOCTEHHbIX THYTbIX Mpoduaei UCNOoNb3YIOT cneaylolime TUMbl
coeiHEeHUN:

- Ha 6o/Tax HOPMaJibHOM TOYHOCTU C WanbamMu NoJ, ro/IOBKOM BUHTA U Falikom;

- Ha CAaMOHape3aloWMX BUHTAX, YCTAHOB/IEHHbIX B NPeABapUTENbHO NPOCBEP/EHHbIE OTBEPCTUA ANAMETPOM Ha
0,5 - 0,8 MM MeHbLUE, YEM ANAaMETP CTEPXKHA BUHTA NO pe3bbe;

- Ha CaMOHapes3aloLlMX, CAMOCBEPAALMX BWHTAX, YCTAaHOBAEHHbIX 6e3 npenBapuTENbHOrO CBep/eHUA
oTBEPCTUIA;

- Ha BbITAXHbIX 3aK/1€MKAX CO CTa/IbHbIM KOPMNYyCOM;

- Arobensx, yCTaHOBMEHHbIX C MOMOLLbIO MOPOXOBOr0 MOHTAXKHOro MUCTONETa ANA COeANHEHWUN 3/1eMEHTOB
JICTK ToNWwMHOM He meHee 3 MMm.

10.1.2 Hecylyto cnocobHOCTb COeAMHEHUI Ha BbITAMKHbBIX 3aKaernKax, CaMoHapes3atowWmx BUHTax u arbensx
OOMNyCKaeTca onpegenAtb Ha OCHOBAaHWM AaHHbIX, NPUBEAEHHbIX B HAUMOHA/AbHLIX CTAaHAAPTaX, CTaHAApPTaX

OpraHM3auuit Ha M34eNnA, a TaK¥Ke Ha OCHOBAHUM 3HAYEHUN HOPMATUBHOWN Hecylleld CNOCOOHOCTM METU30B Fen ,
NOMIy4YEHHbIX NO pe3y/sbTaTaM UCMbITAHUN. B 3TOM ciy4ae HecylLyto cnocobHOCTb O4HOr0 MeTM3a onpeaenatoT no
dopmyne
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roe Fen - HOPpMaATMUBHAA HecCyllaA CNocobHOCTb MeTu3a no oAHOMY U3 YC}'IOBMl\;I pa6OTbI coeaunHeHuA,
YCTaHOB/N1IEHHAA NO CTaHAAPTY OPraHN3aunn-n3rotoBUTENA Ha nsgenne Nam Nnoay4eHHaa no pesy/sibTatamMm NCNbITaHUI;

Ym2 - KO3pOULMEHT HAAEKHOCTM coegnHeHNs, TpUHUMaembli no 10.1.15.

10.1.3 PacuyeTHyl0 Hecyllyto CMOCOBHOCTb BbITAMHbIX 3aK/JEMNoK B COeAMHEHUAX, PaboTalolWMX Ha CABMT,
onpeaensoT U3 cneayroLmX YCAOBUIA:

- M3 YC/IOBUA CMATUA COEAMHAEMbIX 3/1€MEHTOB pPaCUYETHYIO HEeCyLylo CNocOBHOCTb OAHOW 3aK/enku
onpeaensoT no Gpopmysam:

I:b =0 Run -d 't/YmZ’ HO (10.2)

I:b < Run ‘el't/(l,Z"sz)' (10.3)

roe @ - koadpduumeHT, npuHMMaembiit no Tabauue 10.1;

Run - BpEMEHHOE CONPOTUBNEHUE CTa/IN COEAUHAEMbIX 3/IEMEHTOB, NMPUHUMaeEMOoe No Tabauue 6.2;
d - AMameTp 3aKkNenku;

t - TonwuHa 6osee TOHKOTo U3 COeAUHAEMbIX 3/IEMEHTOB;

e1 - paccToAHme, npusegeHHoe Ha pucyHke 10.1;
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Tabnunua 10.1

3HauyeHua Koadppuumenta ¢

HanmeHoBaHWe KpenexHoro o
dopmynbl ans onpeaeneHnsa KoapomumeHTa

anemeHTa
Mou t=t; =36V <21,
BbITAXKHbIE 3aKNEMKN
npw t; >= 2,5t a=2,1,
nput<t;<=2,5t O - no nuHelHoOM MHTepnonaLmm
Mput=t: a:3,2,/% <21,
npwu t; >= 2,5t
P> =32V <21,
CamoHapesatoLme BUHTbI " UMM
t; >=2,5t
e a=21;

’

nt>=1,0mm

npu t <ty <=2,5t O - no nuHelHoOM MHTepnonaLmm

Drobenu 0(23,2,/% <21

B HaCTOﬂLLI,eVI TaGﬂMLI,e NPpUMeHeHbI caieaytoume yCnoBHble 0603HavyeHus:
t - TONWKUHa Hanbo/siee TOHKOro 13 coeanHAEMDbIX 3/IEMEHTOB,
t; - TONWKWHA Haubosiee ToNCTOro U3 coegnHAeMblX 31eMEHTOB.

- M3 YyCNOBMA MPOYHOCTU COEAMHSAEMbIX 3/IEMEHTOB Ha PaspbiB C ydyeTom ocnabneHusa oTBepCTMAMM nog,
3aKJ/IEMNKM PaCYeTHYO HECYLLY0 CNOCOBHOCTb 3aKNEMNOYHOro CoeaNHEHUA ONpeaensatoT no popmyne

I:n = A1et ) Ryn /sz ,(10.4)

rae Ane: - NNOWaAb Ce4EeHUNA HeTTO Hanbonee TOHKOro coeanHAeMoro aieMeHTa;

- U3 YC/I0BUSA Cpe3a Tena 3aKNenKn pacyeTHYIo Hecylyto cnocobHOCTb 04HOM 3aKNeNnKu cneayert onpeaenartb no
dopmyne

I:v = I:vn /YmZ , (10.5)

rae Fun - HOpMaTUMBHAA HecyLwasn cnocobHOCTb 3aK/enKu Ha Cpes, yCTaHaBAnBaeman no CTaHAapTy OpraHu3aLmm-
W3roTOBMTENA HA U34eNNe UK NO pe3ynbTaTam McnbiTaHuit (cm. 10.1.2).

10.1.4 PacyeTHyo HecyLLyto CNOCOBHOCTb BbITAMKHbIX 3aK1EMOK B COeAUHEHUAX, PabOTaloWMX Ha pacTaKeHue, C
y4eTom paspbiBa Tena 3aKkAenku F: AN ¢ y4eTOM BO3MOXKHOTO OTpbIBa 60/1€e TOHKOro COEANHAEMOro 3nemeHTa Fp,
cneayet onpeaensaTb Mo pesysbTaTam UCMbiTaHMI B cooTBeTcTBUM ¢ 10.1.2.

10.1.5 PacyeTHYI0 HecCyllyt CMoCOBHOCTb CamMOHapesalolWmMX U CaMOCBEPAALLMX BMHTOB B COEAUHEHUAX,
paboTaloLmx Ha CABUT, ONPEeAenaAtoT U3 CNeayoLWNX YCAOBUIA:

- M3 YCNOBUA CMATUSA COEAMHAEMbIX 3/1€MEHTOB PaCyYeTHYH HEeCyLyl CnoCcobHOCTb OAHOro BUHTa Fp
onpeaenstoT no ¢opmyne (10.2), rae d - HOMUHaANbHbIA AMAMETP BUHT3;
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- M3 YCNOBMA MPOYHOCTU COEAMHAEMbIX 3/1EMEHTOB Ha pPaspbiB C y4eTom ocnabneHua oTBepCcTUAMU Nop,
CaMOHapes3aloLiMe BUHTbI PacYETHYHO HECYLLYIO CMOCOBHOCTL coeanHeHus F, onpegenstoT no ¢opmyne (10.4);

- U3 YC/I0BMA Cpe3a Tena BMHTa pPacyeTHYIO HeCyLLyo cnocobHOCTb OAHOro BMHTa F, onpeaenatoT no ¢opmyne
(10.5), roe Fu, - Hecywas cnocobHOCTb CamoHapesalolWero BMHTA Ha cpes, yCcTaHaBAMBaemas MO CTaHAApPTy
OpPraHM3aLM1-U3roToBMTENA Ha U3LeNe UK Mo pesynbTaTam UcnbiTaHui (cm. 10.1.2).

10.1.6 PacyeTHyl0 Hecyllyto CnocobHOCTb CaMOHapes3aloWmx M CamMOCBepAAWMX BUHTOB B COEAMHEHMAX,
paboTatowmx Ha pacTarKeHWe, onpeaenstoT U3 caeayoLwmx yCA0BUNR:

- M3 yCN0BMA MPOYHOCTU COEAMHAEMOro 3/1eMEeHTa Ha OTPbIB Yepes npecc-waiby pacyeTHYH Hecyluyto
CNocobHOCTb OAHOro BUHTA NPU AEMUCTBMU CTAaTUYECKMX HArpy30K onpeaenstoT no popmyne

Fp = dW -t Run /’sz; (10.6)

- U3 YyCNIOBMA MNMPOYHOCTU COEAMHAEMOrO 3/1IEMEHTa Ha OTPbIB Yepe3 npecc-lanby pacyeTHyl HecyLlyto
CNOCOBHOCTb OAHOMO BUHTA NPW AENCTBUN BETPOBbLIX HArPY30K B COMETAHMM CO CTAaTUYECKUMU U BEe3 HUX onpeaenaoT
no ¢opmyne

Fp :O’S'dW't'Run /YmZ,(10.7)

roe dy - AnameTp npecc-wanbbl UAN rONOBKU BUHTA;
t - TO/IWMHA 3N1eMEHTa, UCMbITbIBAIOLLLETO BbIPbIB YEpPE3 Npecc-Lanby;

- 13 YC/I0BMA BbIPbiBa BUHTA M3 6a30BOro 3/sieMeHTa (OCHOBHOIO MeTa//1a) pacyeTHYIo HecyLyto CnocobHOCTb
OAHOr0 BUHTA OMNpPeAenatoT no popmynam:

Fo =0,45-d 'tsup ‘R /sz’ cCln tSUD /S<1 ;(10.8)

un,sup
nnn

Fy=0,65-d -ty Ry o/ Yms €Ct ty, /S 21 (109

un,sup

roe tsup - ToNWmMHa 6a30BOro 3NeMeHTa, K KOTOPOMY KPenuTca BUHT (OCHOBHOTO MeTanna);
d - HOMWHaNbHbIM ANaMETP BUHTA;

Run,sup - BPEMEHHOE CONPOTUBAEHME CTANIN METU3;

S - war pe3bbbl BUHTA;

- pacyeTHYIO Hecyllyo cnocobHOCTb 04HOMO CaMOHApe3aloWero BUHTa M3 YCI0BUA pas3pbliBa Tena BUHTA Fi
onpeaensoT No CTaHZ4APTY OpraHM3aLMn-u3roToBMTeNA Ha U3aenne AU No pesynbTaTtam McnbiTaHui (cm. 10.1.2).

10.1.7 B coeguHeHMAX Ha MNpUCTPesInBaemMbix Alobenax BpemeHHOe COMpPOTUB/IEHME CTanu Atobeneit npu
PaCTAMKEHUM AO0MKHO 6bITb HEe meHee 2000 MMa npwu TBepgocTN No PokBeNly He meHee 55.

10.1.8 PacyeTHylo HecyLLyto cnocobHOCTb NPUCTPennBaembix Arobenel B coegmHeHusx, paboTalowmx Ha CABur,
onpeaensoT U3 cieayroLmx YCAOBUIA:

- U3 YCNOBMA CMATUA COeAMHAEMbIX 3/1IEMEHTOB pacyeTHYIO HecyLLyo cnocobHOCTb 04HOTO Atobensa onpenenaoT
no ¢opmyne

F,=32-R,-d-t/v,,, (10.10)
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roe d - HOMMHaANbHLIN AnameTp atobens;
t - ToNwWwmHa 6onee TOHKOro U3 COeANHAEMbIX 3/IEMEHTOB;

- U3 YCNOBMA NPOYHOCTM COEAMHAEMbIX 3N1EMEHTOB Ha Pa3PbIB C y4eTOM 0C/labneHna oTBepcTUAMM Nog, atobenm
pacyeTHYIo HecyLLyto CNocobHOCTb coeguHeHus F, onpegenstoT no ¢opmyne (10.4);

- U3 ycnoBsuAa cpesa Tena arobena pacyeTHy Hecyuwyo cnocobHocTb ogHoro awbensa F, onpeaensaloT no
dopmyne (10.5), rae F,, - Hecywasa cnocobHocTb Alobena Ha cpes, ycTaHaB/AMBaemas No CTaHAapTy opraHM3auum-
W3roTOBMTENA Ha U34eNe UK NO pe3yabTaTam UcnbiTaHui (cm. 10.1.2).

10.1.9 PacuyeTHyl0 Hecyllylo CnocobHOCTb NpucTpenvBaembix aAtobeneit B coeauHeHUsX, paboTalowmx Ha
pacTakeHue, onpesenstoT U3 CeLyoLLMX YCI0BUIA:

- U3 YC/I0BUA MPOYHOCTU COEAMHAEMOro 3/1eMeHTa Ha OTPbIB Yepes rosIoBKy Atbens Hecyllyo cnocobHOCTb
oaHoro aobenna F, onpeaenaior:

a) Npu AencTBMM CTaTUYECKUX Harpy3oK - no ¢opmyne (10.6);
6) Npu AeiCTBUM BETPOBbIX Harpy3oK B COMETAaHMM CO CTaTUYEeCKUMUK U 6e3 HuX - no dopmyne (10.7),
rae dw - AnameTp ronoBku aobens;

- U3 YCNOBUIA BbIPbIBA 04HOrO Atobens u3 6asoBOro afiemeHTa pacyeTHY HecyLyto CrnocobHOCTb Fo, @ TaKkKe
paspbiBa Tena Atobensa Fr onpeaensitoT No CTaHZ4APTY OPraHM3aLun-U3roToBUTENA Ha U3Le/Me MU NOo pesy/bTaTam
ucnbiTaHuit (cm. 10.1.2).

10.1.10 Tpebyemoe KonuuyecTso atobeneit npm AeUCTBMU Ha coeguHeHue cunbl N, npoxoasaluein Yyepes LeHTp
TAXKECTU coeanHEHUA, onpeaenstoT no popmynam:

- ecam cuna N BbI3biBaeT caBur coegnHeHuUA:
ne >= N/Fumin, (10.11)

rae Fmin - HAMUMEHbLLEE U3 3HaYeHU Fp 1 F,, BbIUMCNEHHbIX cornacHo 10.1.8;

- ecnm cuna N BbI3biBaeT pacTAXKeHne cCoeguHeHUA:

np 2 (N / I:min)' 0‘1, (10.12)
rae Fmin - MUHUMaNbHOE U3 3HAYeHWU F,, Fo U F;, BblYMCAEHHbIX cornacHo 10.1.9;

o, = L1. K03OPULMEHT, yUUTbIBAIOLLMIN MHOFOKPaTHOE BO34ENCTBUE HArpy3KHu.

10.1.11 Hecyuwyto cnocobHocTb 04HOOOATOBOrO COeAMHEHMA caedyeT onpeaensATb B 3aBUCMMOCTM OT BMAA
HANpPAXEHHOro COCTOAHMA NO dopmMmynam:

- Npu cpese: F,=R.-A-n. vy, Ve (10.13)
- NPY CMATUN: |:b — Rbp ,db ,zt Yy Ve (10.14)
- NPU PaCTAXKEHUM: F =R, A, Y. (10.15)

rae Rps, Rut - pacyeTHble CoNpPoTUBAEHNA 0AHOB0ATOBbLIX COeAMHEHWNI NPU CPe3e U PacTAXKEHUN B COOTBETCTBUN
cCn 16.13330.2017 (tabnnua r.5);
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Rep - pacyeTHOEe conpoTMB/ieHMEe OLHOBONTOBOrO COeAUHEHUS NPU CMATUU, MPUHUMAEMOE B COOTBETCTBUM C
Tabnunyein 10.2 (Npy CMATUN 31EMEHTOB 13 OLLMHKOBaHHOW cTtanu) anbo CN 16.13330.2017 (tabaunua .6) (npu cmatum
HEOLMHKOBAHHbIX GAaCOHOK U APYTUX 3/1EMEHTOB);

Ab, Apn - NNOWALAb CEYEHNA CTEPKHA 6oNTa BPYTTO M pe3bb0oBOI YaCTU HETTO COOTBETCTBEHHO;

Ns - YACNO pacCyeTHbIX Cpe30B O4HOIo 6OI'ITa,'

dp - HAPYKHbI ANAMETP CTepKHA 6onTa;
Zt - HAMMEHbLLAA CYMMapHas TO/LLMHA COeANHAEMbIX 3/1IEMEHTOB, CMELLLAeMbIX B O4HOM HaNpaBAeHUW;
Yo - KoapduumeHT ycnosma paboTbl coeanHeHus, onpeaensembiii no CM 16.13330.2017 (tabnuua 41);

Y - KoadpuumeHT ycnosuii pabotbl (cm. Tabanuy 5.1).
Tabnunua 10.2

PacueTHble CONPOTUB/EHUA CMATUIO 3/IEMEHTOB,
coepuHAembix 6ontTamum

BpemeHHoe ConpoTUBAEHNE PacueTHble COnpoTUBAEHUA Ry, H/MM?, CMATUIO 3N1€MEHTOB,
CTA/M COBLMHACMBIX S/1EMEHTOB coeguHaeMblx 60ATaMM Knacca TOYHOCTU
Run, H/mm? A B
300 465 390
330 510 430
360 560 475
390 610 515
420 640 540
450 690 580
480 730 615
510 775 655
MpumeyaHve - 3HaYeHUA pPACYETHbIX COMPOTUBIEHWUN, YKasaHHble B HacToAwel Tabauue,
BbluMcaeHbl No popmynam CM 16.13330.2017 (pa3aen 4) c okpyrneHnem ao 5 H/mm?.

10.1.12 MNpwu geicteum Ha 6onToBoe coeamHeHue cunbl N, NpoxoaAallein Yepes LeHTP TAXKECTU coeauHeHus,
pacnpegeneHune 3Toi cubl mexay 6ontamm caeayer NPUHUMaTL PaBHOMEPHbIM. B 3Tom cinydae Koandyectso 6017108
B coeAMHEHUN credyeT onpeaenaTb no dopmyne

ng>= N/Fmin, (10.16)
rae Fmin - MUHUMaIbHOE U3 3HaYeHUn Fy,, Fp U F;, BbluMCAeHHbIX cornacHo 10.1.11.

10.1.13 Mpwn gectBMmn Ha 6ONTOBOE COEAMHEHME MOMEHTA, Bbi3bIBAOLWEr0 CABUI COEANHAEMbIX 3/IEMEHTOB,
pacnpegeneHne ycunmin Ha 6oATbl cneayeT NPUHMMATb MPOMOPLMOHA/IBHO PACCTOAHMAM OT LEHTPa TAXKeCTU
coegMHeHMA A0 paccmaTtpuBaemoro 6onTa.
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Ycunve B Hanbonee HarpyeHHoM 601Te Npmax HE LO0/KHO MpPeBbllaTb MeHbLIero M3 3HayeHun F, u Fp,
Bbl4MceHHbIXx no 10.1.11.

10.1.14 MNpu ogHOBPEMEHHOM AEWUCTBUM Ha MeTu3 casura N: u pactaxenusa N, npu ycnosumn, yto N u N,
onpeaeneHbl pacyeTom, Hanbosiee HaNPAXKEHHbIV METU3 C/ieayeT NPOBeEPATL Mo popmyne

2 N 2
L+ =] <1.(1017)

Mpwv aTOM AONONHUTENBHO CNeayeT NPOBEPATb HECYLLYIO CNoCco6HOCTb MeTU3a Mo OAHOBPEMEHHOMY CMATUIO U
BblpbIBY U3-No4 ron10BKN METU3A Hambosiee TOHKOro 13 coeanHAEeMmMbIX 3/1IEMEHTOB MO d)opmyne

N YV (N Y
—L 1+ =] <1 (10198
F F

p

10.1.15 3HaueHuna KoadduumeHTa Ym2 ANA BUHTOBbIX, 3aKAEMOUYHbIX U A106e/bHbIX COeANHEHWIA B 3aBUCUMOCTH
OT XapakTepa ux paboTbl npuBeaeHbl B Tabanue 10.3.

Tabnunua 10.3

KoadpuumneHTbl ycnosuit pabotbl coeguHeHuni
Ha camoHapes3aloLWmnX BUHTaX, BbITAXHbIX 3aKnenkax u grobenax

sz
XapaKTep paboTbl coeguHeHUA
CamoHapesatowme BbITAKHbIE
Oobenn
BUHTbI 3aK/1enkKun
CoeauHeHMs ¢ MeTU3amMu, paboTaloLWwmmmM Ha cpes
0,5<=t<=0,7 mm 1,6
CmAaTne coeanHAEMbIX 15
’
SNemenTOoB 0,7<t<=2,0 Mm 1,45
1,25
Pa3pblB coeAMHAEMOrO 3/1IEMEHTA MO CeYEHULD 11 11
HeTTo ! !
CoeguHeHMA c MeTu3amm, paboTatoWwmMmMmM Ha pacTakeHue
OTpbIB 3/IeMEHTa Yepes npecc-wanby 1,2 1,25
1,25
BbipblB MeTU13a 13 anemeHTa 1,1 -
MpumeyaHne - Bo Bcex Apyrux cay4daax paboTbl COeAMHEHMN, a TaKXKe eCclM HopMaTMBHaA
Hecywan cnocobHOCTb MeTU3a onpeaeneHa no pesyabtatam ucnbitanuii (cm. 10.1.2), Ym2 = 1,25 .

10.1.16 Mpw NpUMEHEHUN COeANHEHUA Ha CaMOHAPEe3atoLLMX U CAMOCBEPAALLMX BUHTAX, BbITAMKHbIX 3aK1enKax
1 arobensx A4oKHbl bbiTb COBOAEHBI YCN0BUA, NPpUBEAEHHbIe B Tabanue 10.4.
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X
Tun coeauHeHUs Ha a;gg:.p Ycnosus npumeHeHun [dunanasoH npumeHeHun
MeTn3ax P MeTU30B B COeANHEHUN coeinHeHun
coeanHeHuA
3,0<=d <=8,0 mm
Casur F,>=1,2F, R <=550 MMa
CoepuHeHMA Ha un
CamoHapes3aloLWmx 1 30<=d<=80 MM
CaMoCBEepPAALLMUX ’ <= t<= 1'
BUHTaX PacTtaxeHune Fe>=1,2Fp; Ft>=1,2F 05<=t > MM
t; >=0,9 mm
Run <= 550 MIa
CoeamnHeHuna Ha Casur F,>=1,2F 2 6<=d<=6.4 MM
BbITAXHbIX o
3aKJenKax PactaskeHue F>=1,2F, Run <= 550 MMa
3,0<=d <=8,0 Mm
Onad=3,7 mm typ >=4,0 mm
Casur F,>=1,5F, Onad=4,5mm typ >=6,0 Mm
Onad=5,2 MM tsp >= 8,0 Mm
Run <= 550 MMMa
ArobenbHble 3,0<=d<=8,0 mm
COEANHEHNA Onad=3,7 mm typ >=4,0 mm
Onad=4,5MM ts >=6,0 Mm
PacTtaxeHune F:>=1,2F,; F:>=1,2F Onad=5,2 MM ts >= 8,0 Mm

0,5<=t<=1,5mm
t; >=6,0 Mm
Run <= 550 MTMa

B HacToAlel Tabanue npuMeHeHbl chegyowmne o6o3HadeHna:
t - TONWMHa Hanboee TOHKOro U3 COeANHAEMbIX 3/1eMEHTOB;
t1 - TONWMHA Hanbosiee TOICTOro M3 COeAUHAEMbIX 3/1EMEHTOB;

d - HOMWHA/bHbIN ANaMETP METU3a;

toup - TONLLMHA 6A30BOrO 31EMEHTA, K KOTOPOMY KPenuTca MeTus (BUHT Uan atobens);
Run - BPEMEHHOE CONPOTUB/IEHME CTa/IU COEANHAEMbIX 3/IEMEHTOB.

MpumeyaHua

1 MeTtusbl MOryT ObITb WUCMO/Ib30BaHbl B APYrOoM AWana3oHe NMPUMEHEHUA, eClM UX Hecylan

CNocobHOCTbL onpeaeneHa no pesybTaTam UCNbITaHUA.

2 JonycKaeTca, 4To 3aKnagHanA ronoBKa BaK}'IerIKVI/FOﬂOBKa BMHTa MOXET bbITb pacnonoxeHa Haj

6onee TOHKUM 13 coeanHAEMbIX 3/IEMEHTOB.

Tabnuua 10.4

10.1.17 NporHo3npyemblt CPOK CNY»KBbl METU30B L0/1KEH BbITb HE MEHEE CPOKa CNYKObl HECYLLMX KOHCTPYKL M
KapKaca. NoateeprKaeHne CPoKa CyK6bl OCYLLECTBAAETCA Ha OCHOBAHMM OMbITHbIX AaHHbIX UM HAaTYPHbIX UCMbITaHUI
B COOTBETCTBMM C AEMCTBYIOLMMM CTaHAAPTAMMU.
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10.2 Tpe6oBaHMA K pacCTaHOBKE METU30B B COeAUHEHUAX

10.2.1 MuHMManbHO AOMYCTUMbIE PACCTOAHUA MEXAY MeTM3aMM M OT MX OCel OO0 Kpaee CoeauHAEeMbIX
3/1eMEeHTOB NpeacTaBaeHbl Ha pucyHKe 10.1 n npuHumatoTes no Tabaunue 10.5.

p1 €1

T

HanpaeneHue

|

' i

AENCTBUA HarpysKku ---@--—- ----- ---@-—-m--—-—-@—-—-- —v

¢
e
@
}i-‘.

PucyHok 10.1 - PacnonoeHne meTusoB B COeAUHEHUN
Tabnunua 10.5

MuHUManbHble AONYCTUMDbIE PACCTOAHUA MEXAY MeTU3aMU
OT Ux ocem AO Kpaes coegnHAeMbiX 3/ieMeHTOB

Tun meTtunsa
Pasmep no
lec(;ll-iKy 3aKsenka CaMOHiﬁ:’TaEOUJ'MM [obenb bont
. _ _ _ _ H *
2,6<=d<=6,4 30<=d<=80 2,6<=d<=6,4 (min M6 <*>)
2,0do (npwn t >=2,0)
* %
el 1,5d0 <TT> 3,0d 4,5d 3,0do (an b s 210)
e, 1,5do 1,5d 4,5d 1,5do
P1 3,0d0 3,0d 4,5d 2,5do
P2 3,0d0 3,0d 4,5d 2,5do
<*> o FOCT P NCO 8765.
<**> dp - AnameTp O0TBEPCTUA NOA 3aKNenKy Uau 6onT.

10.2.2 [OunameTp OTBEPCTUMA NOA BMHTbl [AO/KEH OTBeYaTb TPebOBaAHMAM TEXHUYECKUX PerfiameHToB
N3roToBUTENA. DTN pPernameHTbl A0KHbI 6bITb OCHOBaHbI Ha CIeAYIOLNX KPUTEPUAX:

- MOMEHT 3aKpyuyuBaHuA [0/KeH bbiTb 6onee, 4yeM MOMEHT, Tpebyembli ANA HapesaHus pes3bbbl B
COeAMHAEMOM 3/IeMEHTE;

- MOMEHT 3aKpy4nBaHUA A0/1KeH ObITb MEHEE, YEM MOMEHT, Bbl3bIBa|OUJ,VIVI cpes pe3b6bl WU TONOBKU METU3Q;
- MOMEHT 3aKpy4nBaHUA A0/1KEH 6bITb MeHee 2/3 MOMEHTAQ, Cpe3atolero ro10BKy MeTun3a,;

- 3aK/1aHaA roN10BKa 3aK/ENKKU, a TaKXKe roJIoBKM CaMOHape3akWwnx BUHTOB U p,lo6ene|‘/'| pPacnonoXeHbl Hag
6onee TOHKUM 13 coeanHAeMbIX TNCTOB;
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- nNpuBeAeHHblE BbilWe MNpaBu/ia pacdeTa BbITAXKHbLIX 3aK/IENOK NMPUMEHUMbI TONbKO B TEX CAy4aAaX, Korgaa
AVaMeTpP OTBEPCTUA NpeEBbIWAET AMaAMETP 3aKNIENKU HE b6onee yem Ha 0,1 mm.

10.3 TpeboBaHMA U NpaBUAa NPOEKTUPOBAHUA COEAUHEHUI, BbINOIHEHHbIX TOYEUYHOW CBapKOW
10.3.1 TouyeuHylo CBapKy, BbIMOJHAEMYIO KOHTaKTHbIM METOAOM AMb0 MeToAOM MNpOonsiaBAeHus, cieayet

MCNONb30BaTb A/1A MPOKATHOIO MM OLMHKOBAHHOIO MpoKaTa ToAwWwMHOM A0 4,0 mm npu ycnosuu: Bosee TOHKan
npucoeamHaemasn 4acTb MMeeT TONLWMHY He 6onee 3,0 mm.

10.3.2 PacyeTHYIO HecyLyt CNoCOBHOCTb CBapHbIX TOYEK BbIYMCAAIOT MO NPUBEAEHHLIM HUXKE GOpMynam.

Hecyuiyto cnocobHOCTb Ha cMATUE U Pa3pbiB N BbIYMCAAIOT NO GopMyIam:

ecm t <t <2,5t, N, = 2,7\/fdsRu ; (10.19)

ecnn t, >2,5t, 0,7dR, < N_ =2,7+/td,R, <3,1d.R, , (10.20)

rae t - ToNWMHA Hanbosiee TOHKOrO NMPUCOEAMHAEMOTO 3/IEMEHTA UMY JIUCTA, MM;
t1 - TONWMHA Hanboee TOICTOro NPUCOEANHAEMOrO INEMEHTA UAN INCTA;
ds - BHYTPEHHWUI AUaMETP 3/1eKTPO3aKAENKN, PaBHbIN:

- Npu cBapke nponnasaeHnem ds = 0,5t + 5 mm;
- NpY CBapKe coNpoTUBAEHNEM dS = 5\/f .
Hecyuwyto cnocobHOCTb KpasA anemeHTa Ha BbipbIB N, BbIMUCAAIOT NO popmyne
Ny = 1,4te1R.. (10.21)
Hecyuwyto cnocobHocTb ceveHnsa HetTo N, BbluncnAtoT no popmyne
Ny = AnetRy, (10.22)

rae Ane: - NAoWaab NONepeyHoro ce4yeHMUa HeTTO NPUCOeSNHAEMOrO 1eMeHTa;

Hecyuyto cnocobHocTb Ha cpe3 Ng BbIMMCAAIOT No popmye

2
N, = % (10.23)
4

I'IpVIMGl-IaHMe -B coeanHeHnn O01KHbI C06f||'0,ﬂ|aTbCﬂ chegyrouime ycnosuma:
N, >= 1,25Ng No>=1,25N,u 0Ny 21,25N

Pacnono)eHune TOYEK CBApKM B COegMHEHUM NpuBeaeHbl Ha pucyHKe 10.1, rae 2ds <= e; <= 6ds; 3d; <= p1 <= 8d;;
e2 <= 4d5; 3d5 <= pZ <= 6d5.

10.3.3 Paamep ds CBapHOM TOYKM B peasibHbIX YCIOBUAX C/ieAyeT NPOBEPSATb NOCPEACTBOM UCMbITaHMIA Ha cpes C
MCNONb30BaHMEM HaxeCTOYHbIX 06Pa3LLOB C OAMHOYHbBIM KpPenaeHnem, Kak NoKasaHo Ha pucyHke 10.2. ToawmHbI
coefMHAEMbIX 31eMeHTOB 06pasLLa f0MXKHbI OblTb PaBHbI PEAZIM30BAHHbIM B KaXK,0M KOHKPETHOM Cay4ae.
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PucyHok 10.2 - O6pasubl AN18 UCNbITaHWUI HA cpe3 CBAPHbIX TOYEK
10.4 TpeboBaHMA K NPOEKTUPOBAHUIO CBAPHbIX COEAUHEHMUIA C YTNOBbIMU LLIBAMMU

10.4.1 TpeboBaHWA HACTOALLEro Nogpasaena cieayeT NPUMEHATb NPU MPOEKTUPOBAHMUM CBAPHbIX COeAUHEHUI
BHAX/IECTKY, BbINOJIHEHHbIX AYrOBOW CBAapPKOM, C OCHOBHbIM MaTepunas oM TOALWMHON He 6onee 4,0 mm.

10.4.2 Pasmepbl CBapHbIX WBOB HeobxoaMmMo BbiGMpaTb TakMM 06pa3om, YTOGbl MPOYHOCTb COEAMHEHUA
onpeaensanacb TOAWMHOW NPUCOEAUHAEMOrO 3N1eMeHTa UAWU /INCTA, HO He CBapHbIM LIBOM. [lOMNyCcKaeTca, YTo 37O
TpeboBaHMWe BbINOJHAETCA, EC/IN CEYEHME CBAPHOIO LWBA HE MEHEE TOLWMHbI NPUCOEANHAEMOr0 3/1eEMEHTA UM INCTa.

10.4.3 PacyeTHylo Hecyllyto CnoCOBOHOCTb Yr/IOBOro CBapHOro WBa ciaeayet onpeaensats no Cl 16.13330 B
COOTBETCTBUM C METOANKOMN AJ1A 3/IEMEHTOB TO/NLWMNHOM 4 Mm 1 bonee.

10.4.4 Echn B OAHOM COeAMHEHUN UCMONb3YIOT codeTaHne No6oBbIX U GNaHrOBbIX YrN0BbIX LWBOB, 06LLYIO
HecyLylo CNOCOBHOCTb CBApHOro COeANHEHUA caeayeT onpeaenaTb Kak CYMMY HecyLmx cnocobHocTen N060oBbIX U
¢dnaHrosbix WBOB. [lpM 3TOM HeobXO4MMO YYMTbIBaTb MOJIOKEHUE LLEHTPA TAMECTM W COOTBETCTBYlOLLEE
pacnpegeneHune ycuamm.

10.4.5 Yrnosble wWBbl ¢ 3GPEKTUBHON ANMHON meHee 8t (t - TonwuHa 6o0nee TOHKOroO M3 COeAMHSAEMBbIX
3/1IEMEHTOB) B PAaCYETHbIX COEAUHEHUAX HE AOMYCKAOTCA.

10.5 lyroBasa Toue4yHasa cBapKa

10.5.1 [lyroByto TOYEYHYIO CBApKY CNeayeT NPUMEHATb TO/IbKO B COeAMHEHUAX, paboTaloWwmx Ha CABUT, U He
cnepyeT UCMO/1b30BaTb A/1A COeAMHEHUA 31€MEHTOB UM IMCTOB, 06Lan TONLWMHA 2t KOTOPbIX NpeBbIWaeT 4 MM.

10.5.2 [lyroBas To4YeYHasa CBapKa A0MKHA UMETb BHYTPEHHUI anameTp ds He meHee 10 mm.

10.5.3 Ecamn TtonwmHa npmMcoeanHAEmMOoro anemeHTa uam aucta meHee 0,7 mm, TO cneayeTr MCNOAb30BaTb
CBapHylto Waiby (cm. pucyHok 10.3).
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[MpucoeniHaeMbllt 3eMeHT 1N NUCT

CsapHan waiiba

Hecyuyit anemeHT

PucyHok 10.3 - [lyroBas Toue4yHasA cBapKa CO CBapHOW Wwanbou

10.5.4 MuWHMMaNbHblE PACCTOAHUA emin OT LEHTPA KPYr/Aol AyroBoW CBAapHOW TOUKWM 40 6auKaiwero Kpas
coceHel CBapHOW TOYKM WM A0 KOHLA NPUCOeAMHAEMOro 3/IeMeHTa BAO0/1b CPE3aloWero yCUANA BblMCAAIOT NO
dopmynam:

€min :1’8'& 1IpA Eun < 1915,’(10.24)

tR, n
N R
e. =2,1-— nopu " >1,15
min tRu p B .(10.25)

10.5.5 MuHMManbHOE paccTosiHMe OT LieHTpa KPYr/iol CBapHOM TOUYKM [0 Kpas B NH06OM HanpaBaeHUn ycunms
npucoeaMHAEMOro 31eMeHTa 4O/KHO bbITb He MmeHee 1,5d,, rae dyw - BUAMMBIV AMamMeTp CBapHOM TOUYKM (CM. PUCYHOK
10.4).

10.5.6 MuHMManbHOE pPacCToAHME B CBETY MEXAYy OBa/bHOW CBAapHOM TOYKOW M Kpaem aucTa B Aob6om
HanpaBAeHUN YyCUANUA AOMKHO BbiTb He MeHee 1,0d.
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6) NPUCOEJAWHEHUE OIHOIO JIUCTA C IPUMEHEHHEM CBapHOMH a0k

PucyHok 10.4 - ToyeyHana ayrosas cBapka

10.5.7 PacueTHyto HecyLlyto cnocobHOCTb Ha cpe3 Ny, Kpyrioi cBapHOM TOYKM ONpeaenatoT no popmysie
T 2
Nw=7" d;Ry, (10.26)

rae Rus - pacyeTHoOe CONpPOTMBAEHME NO MaTepuany CBapHOM TOUKM;

ds - BHYTPEHHWUI AMaMETP CBAapPHOM TOUKM, BbluMCAAEMbIN No dopmyne
d, =0,7d,—15>t, vod, >0,55d,,, (10.27)
roe dw - BUOUMBIY SMAaMETP AyroBOM CBAaPHOM TOUKM (cm. pucyHok 10.4).

Ny He 0NXKHO npesbiwaTb 3Ha‘-IEHMf;1, onpegendaembiX U3 cnefgyrowmnx ycnosmﬁ:

d 0,5
ecm ——<18- 420

Dt R,
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0,5 0,5 0,5
, d , ,
eCclIin 18-(4R—20j <=< 30-[4R—20j ,TON, = 27-(4R—20j th ‘Ry; (10.29)

u Zt u u

d
eC —— > 30-(4R—20

Dt

10.5.8 PacyeTHan Hecywan cnocobHocTb Ha cpe3 N, OBa/IbHOM CBAapHOM TOYKKU onpesenstoT no ¢opmyne

0,5
j , 0N, =0,9d, > t-R, (1030)

u

N, = Bdf + LNdS}O,GZSRUW, (10.31)

npwv ycnosuu, yto Ny, He NpeBbIWaeT 3HAYEHUI, BblYUCAAEMBIX N0 hopmy/e

N, =(0,5L, +1, 6dp)ZtRu ,(10.32)

roe Ly - 41MHa OBa/IbHOM CBAPHOM TOYKK (CM. pucyHoK 10.5).

MpucoeHAEMbIN 3NEMEHT UMM NHUCT

Hecywni anemMeHT

PucyHok 10.5 - OBanbHas cBapHaA TOYKaA

11 TpeboBaHua K nporpammHomy obecneueHuUIo ANA PacyeToB KOHCTPYKLMA U3 CTasibHbIX TOHKOCTEHHbIX
XONI0A4HOTHYTbIX OLMHKOBAHHbIX Npoduneit

11.1 KomnbloTepHble NPOrpamMmmbl B 4acTu npouecca BepudpuKaumm A0/XKHbI COOTBETCTBOBATb TpeboBaHMUAM
FOCT P UICO/M>3K 12207.

11.2 KomnbloTepHble NPOrpammbl B 4aCTM NPOLLECCA MNOSHOTO CONPOBOXAEHNA NPOrPAMMHbIX CPEACTB A0/KHbI
cooTBeTcTBOBaTh TpebosaHuam FOCT P UCO/M3K 14764.

11.3 PekomeHayeTca NPOBOAWUTb PacyeTbl B MPOrPamMMHbIX KOMMJEKCax, mnpolweawmnx cepTuduKaumio no
COOTBETCTBYIOLMM pa3gesam HacTOALLEro cBoga npasuin.
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11.4 Mpu NOCTPOEHUM KOHEYHO-3/IEMEHTHON PaCYETHON CXembl pPasmepbl U KOHOUTYpaUMi0 KOHEYHbIX
3N1eMeHTOB cneayeT 3afaBaTb UCXOAS M3 BO3MOXKHOCTEN NMPUMEHAEMbIX KOHKPETHbIX MPOorpamMmm U NPUHUMATb UX
TakMmm, 4YTobbl bblna obecneyeHa HeobxoaMMasa TOYHOCTb onpeaeeHns YCUIN.

12 TpeboBaHuA No o6ecneyeHNIO KOPPO3IUOHHOI CTOUKOCTH

12.1 TpeboBaHMA HACTOALLErO pasAesia PacnpoCTPaHAKTCSA Ha MPOEKTUPOBaHME 3aLWMTbl OT KOPPO3UM CTasIbHbIX
TOHKOCTEHHbIX CTPOUTENbHbIX KOHCTPYKUMIA M3  XONOAHOFHYTbIX npodunen u roPppupoBaHHbIX SNCTOB.
MpoeKTMpoBaHMe 3aUTbl OT KOPPO3UU CTPOUTE/IbHBIX KOHCTPYKUMIMA M3 CTasibHbIX TOHKOCTEHHbIX XOJ04HOTHYTbIX
OLMHKOBaHHbIX Npodunen cneayet BbINOAHATb B cooTBeTcTBMM ¢ CIM 28.13330.

B HacToAwem pasgene onpegeneHbl TexHudeckue TpeboBaHMA K 3allmMTe OT KOPPO3UU CTPOMUTENbHbIX
KOHCTPYKLMI 303aHNIN U COOPYKEHWUI NPU BO3LENCTBUMN ra3006pa3HbIX arPecCcMBHbIX cpes, C TemmnepaTypoin OT MUHYC
55 °C no 100 °C.

12.2 MpoeKTMpoBaHNE HOBOrO CTPOUTENBLCTBA M PEKOHCTPYKLMM 34aHWUIA U COOPYKEHWUNA C NMPUMEHEHMEM
KOHCTPYKLMIA U3 CTa/IbHbIX TOHKOCTEHHbIX XO/I0AHOTHYTbIX OLMHKOBAHHbIX Npoduaeit HeobxoaMMo OCyLLEeCTBAATL C
Y4YETOM OMbITa 3KCNAyaTauumM aHaNOrMYHbIX CTPOUTENbHbBIX 0OBLEKTOB, NPU 3TOM C/ieayeT npeaycmaTpuBaTb aHaAus
KOPPO3NOHHOIO COCTOAHMA KOHCTPYKLMIA M 3aLUMTHBIX MOKPbLITMIA C y4ETOM BMAA M CTEMEHWN arpecCUBHOCTU Cpeapbl.

12.3 lMpM NPOEKTUPOBAHUN 3aLUTbI OT KOPPO3UM AR HOBOTO CTPOUTENLCTBA UCXOAHBIMU AaHHbIMU ABAAIOTCA:
1) cBeAeHMA 0 KNMMaTUYECKMX YCoBMAX paoHa no CM 131.13330;

2) XxapaKTepuCTMKWM ra3oBOM arpeccMBHOM cpedbl (rasbl, aspo30au): BMA M KOHLEHTPaLMA arpeccMBHOro
BELLEeCTBa, TeMnepaTypa M BAAKHOCTb Cpeabl B 34aHMM (COOPYKEHUM) M CHApyKM C yyeTom npeobnagatouiero
HanpaB/JeHNA BETPA, @ TaK¥Ke C YYETOM BO3MOKHOIO M3MEHEHMSA XapaKTePUCTMK cpeabl B Nepuog sKcnayaTaumm
CTPOUTENbHbIX KOHCTPYKLMIA;

3) mexaHnYeckune, Tepmmyeckume u 61osiorMyeckme Bo34encTBmna Ha CTPOUTENIbHbIE KOHCTPYKLNN.

12.4 Mpu NPOEKTMPOBAHMM 3aLUMUTbI OT KOPPO3UN PEKOHCTPYMPYEMBIX 34aHUIA U COOPYIKEHWNIA, BbIMOAHEHHbIX C
NPUMEHEHMEM KOHCTPYKLMIA M3 CTafibHbIX TOHKOCTEHHbIX XO/I04HOMHYTHIX OLMHKOBAHHbLIX MPOduUaen, NCXo4HbIMU
ABNAOTCA AaHHbIE O PaKTUUYECKOM COCTOAHUM CTPOUTE/IbHBIX KOHCTPYKLMI C aHAaIM30M NPUYNH UX NOBPEXKAEHMA.

12.5 KOHCTPYKUMM 303HUIA M COOPYXKEHUA A0/KHbI OblTb AOCTYMHbI ANA MNEPUOANYECKON AMATHOCTUKM
(HenocpeACTBEHHOrO MAM AMUCTAHLMOHHOIO MOHUTOPUHTA), PEMOHTA MM 3aMeHbI MOBPEMXKAEHHbIX KOHCTPYKLMA. Mpun
OTCYTCTBUM BO3MOXKHOCTN 0becnedyeHns sTux TpeboBaHN KOHCTPYKLUM NepBOHaYanbHO A0MKHbI O6biThb 3aLLUMLLEHbI OT
KOPPO3MM Ha BECb NEepUOoL SKCNAyaTaLunu.

12.6 He ponyckaetcs NpoeKTMPOBaTb CTa/ibHble KOHCTPYKLMUN 303HUIA U COOPYXKEHUIM CO CpeflaMu cpeaHen u
CUNbHOW CTENEHU arpeccMBHOro BO34ENCTBUA.
(8 pea. UameHeHus N 1, yt8. Mpukaszom MuHctposa Poccun ot 28.01.2019 N 51/np)

12.7 He ponycKaeTca NPOEKTUPOBAHWE CTasfibHbIX KOHCTPYKUWMI M3 cTann mapok 0912 u 1472 3gaHuii u
COOPYKEHWUM, Haxo4ALMXCA B ClaboarpeccuBHbIX Cpefax, CoAePKALUUX CEPHUCTBIN aHTUAPUA UM CEPOBOAOPOA NO
rpynne rasos B.

12.8 Mpu1 NPOEKTUPOBAHMM KOHCTPYKLMI U3 Pa3HOPOAHbLIX METANN0B AN SKCN/IyaTalMM B arPeccMBHbIX cpeaax
HeobXo4MMO NpeaycMaTPUBATL Mepbl MO NPEeAOTBPALLEHNIO KOHTAKTHOM KOPPO3UKN B 30HAX KOHTaKTa PasHOPOAHbIX
MEeTaN/oB.

12.9 TennoTeXHUYECKMMM pPacyeTamMn U MPOEKTHbIMU peLleHUAMM LOKHO ObiTb MCKAOYEHO NpomepsaHue
KOHCTPYKLUMI OTanaMBaemblX 34aHUMA M obpa3oBaHME KOHAEHCaTa Ha WX MOBEPXHOCTM, a TaKKe WU36blITouHOe
HaKoM/ieHWe BNaru B Orpa*kaatoLmnx KOHCTPYKLMAX B Mpouecce sKcnayaTaumu.

12.10 dopma KOHCTPYKUMIA W KOHCTPYKTMBHbIE PELUEHUA 34aHUIN W COOPYNKEHWIN [O/KHbI MCKAOYaTb
06pa3oBaHMe NIOXO BEHTUAMPYEMBIX 30H U YYACTKOB, T4e BO3MOXKHO HaKOM/EHME arpeccuBHbIX K CTPOUTE/IbHbIM
KOHCTPYKLMAM ra3os, Napos, Nblaun, Bnaru.
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12.11 MUHUMANbHYIO TOJILLMHY JIMCTOB OrPaKAAoLWMX KOHCTPYKUMIA cresyeT onpeaensTb CornacHo Tabauue

12.1.

Tabnunua 12.1
MuHMUMaNbHaA TO/LWMHA INCTOB OrpaXKAaoLWMUX KOHCTPYKLNIA
(Tabnuua 12.1 B pea. MU3meHeHus N 2, yTB. MprKkasom

MwuHcTposa Poccmm ot 07.09.2021 N 643/np)

B munnnmetpax

CreneHb
arpeccmMBHOro
BO34eMNCcTBMA cpeabl

MuHMManbHaA TONWMHA NINCTOB OrpaXKAaroLmnx KOHCprKLI,MVI,
npumeHAaembIX 6es 3aWnTbl OT KOPPO3UUN NaKOKPACOYHbIMU MOKPbLITUAMMU,
MM

M3 CTa/IbHOrO TOHKONIMCTOBOIO
NnpoKaTa C FropAYMMM LLUHKOBbIMM
NOKPbITUAMM TONLMHON He meHee 19 | 13 ctanm mapok 10XHAM, 10XA4nN
MKM (Mnu Knacca He meHee 275 no
rOCT 14918)

Onpepenaerca arpecCMBHOCTbIO

HearpeccusHas 0,5 BO34ENCTBMA Ha HAPYKHYLO
NoBepPXHOCTb <*>
CnaboarpeccuBHas - 0,8

nomeLeHumA.

<*> Mpn ycnoBun HaHeceHUA NAaKOKPACOYHbIX I'IOKprTMﬁ Ha NOBEPXHOCTb ZINCTOB CO CTOPOHDI

12.12 UckntouveH ¢ 29 niona 2019 roga. - UameHeHune N 1, yTB. MpmKazom MuHcTposa Poccum ot 28.01.2019 N

51/np.

12.13 CreneHu arpeccMBHOrO BO34ENCTBMA Cpeld, Ha MeTa//IMYeCKMe KOHCTPYKUMM NpUBEAEHbl ANA
razoobpasHbix cpes - B Tabanue 12.2, TBepAbIx cpes - B Tabnaumue 12.3.

Tabanua 12.2

CreneHb arpeccmBHoOro BO3AEﬁCTBMﬂ I'33005pa3HbIX cpea
Ha meTannnyeckme KOHCTPpyKumumn

. | Tpynnbl CTeneHb arpeccMBHOro BO34eNCTBUA Cpeabl Ha MeTafInyeckue
BnaxHOCTHbIN
rasos (no KOHCTPYKLMU
pexum Cr
nomeLeHui
» 28.13330. BHYTPM
3o0Ha BHYTPU
2017, HeoTanAMBaemblx
BAAXHOCTH (no oTanaMBaemMblIX o Ha OTKPbITOM BO34yXe
Tabaunua o 34aHUU UK NoAa,
CN131.13330) 34aHNN
6.1) HaBecamu
A HearpeccmBHan HearpeccuBHas CnaboarpeccusHan
Cyxoi B To xe CnaboarpeccuBHan To xe
Cyxasa
C CnaboarpeccusHas CpegHearpeccmsHas CpenHearpeccmBHas
D CpegHearpeccmBHas To xe CunbHoarpeccuBHas
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A HearpeccusHan CnaboarpeccuBHas CnaboarpeccuBHas
. B CnaboarpeccuBHas CpepnHearpeccuBHan CpepnHearpeccuBHan
HopmanbHbIN P PEA P PEA P
HopmanbHas
P C To ke To ke To e
D CpegHearpeccmBHas CunbHoarpeccuBHas CunbHoarpeccuBHas
A CpegHearpeccmBHaa | CpepgHearpeccuBHas CpegHearpeccmBHas
BnaxHbit unm B To e To e To e
MOKpbIit
BnakHasa C CunbHoarpeccuBHas CunbHoarpeccuBHas CunbHoarpeccuBHas
D To xe To ke To ke

MpumeyaHue - Mpn oueHKe CTeneHn arpeccuBHOro BO3A€VICTBMH cpeabl HE CneaAyeT y4ynTbiBaTb

B/AHNE YTNEKNCNOIO rasa.

(8 pea. UameHeHus N 2, yTB. Mpunkaszom MuHctpoa Poccun ot 07.09.2021 N 643/np)

CreneHb arpeccmMBHoro BO3AeﬁCTBMﬂ TBepAabix cpepa
Ha meTannnyeckme KOHCTpyKuumn

BnaKHOCTHbIN

CTeneHb arpeccMBHOMO BO3AEMCTBUA Cpesbl Ha
MeTaInYecKkne KOHCTPYKLMM

pexum PactBopumocTb
nomeLLeHmm
3Lu, TBep,ﬂ,bI); cpen B o BHYTPY
OHa Boge <*> un ux
A maanaapeMblx HeoTanaMBaemblx Ha OTKPbITOM
B/TAYKHOCTU (MO | TUTPOCKOMUYHOCTb o
cn 151 133;0 P 3paHwii 34aHUI Unu nog, BO3ayxe
’ ) HaBecamu
Cnaboarpecc1BHa
ManopacTtsopumble HearpeccusHan HearpeccnBHas q
Xopowo
N acTBOpUMble Cnaboarpecc1BHa
Cyxomn P P To ke P To ke
MaNOrUrpoCKONMYHbI A
Cyxan
e
Xopouwo
CnaboarpeccmBHa CpenHearpeccuBH
pacTBOopUMble q To xe an
TMrPOCKOMUYHbIE
CnaboarpeccusHa | ChaboarpeccmBHa
Manopactsopumble | HearpeccusHas q q
HopmanbHblit
H P Xopouwo
opmanbHas
P pacTtsopumble CnaboarpeccuBHa | CpegHearpeccusH | CpeaHearpeccuBH
MaNIOTUTPOCKOMUYHbI A an an
e
o Xopouwo
HopmanbHbIn CpepHearpeccusH | CpeagHearpeccusH | CpeaHearpeccusH
pacTsopuUmMble
HopmanbHasa an an an
rMrpoCKonuUHbIe
< Ha calT
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CnaboarpeccuBHa | CnaboarpeccusHa | CnaboarpeccuBHa
Manopacrtsopumbie
A fa A
BnakHbIit nnm

MOKpbIl Xopouwo CpepHearpeccusH | CpegHearpeccusH | CpeaHearpeccmsH

pacTBOpuUMble aA an aA

BnaxHan

Xopowo CunbHOarpeccmBsH

P To xe To xe P

pacTsopuUmble an

<*> [lepeyeHb Hambonee pacnpPoCTPaHEHHbIX PaCTBOPMMbIX BELLECTB U WX XapaKTEPUCTUKK
npusegeHsbl B CM 28.13330.2012 (Tabnunua 6.4).

MpumeyaHue - A YacTel OrpaxkaatoLLmnX KOHCTPYKLMNA, HaXO4ALLMXCA BHYTPU 34aHUI, CTENEHb
arpeccMBHOrO BO3AENCTBUA Cpeabl cieayeT YCTaHaBAMBaTb KaK A1 MOMELLEHUIA C BNAXKHbIM UM
MOKPbIM PEXMMOM.

12.14 Hecywwime MeTanN0KOHCTPYKLMMN KapKaCcoB 34aH1I U3 TOHKOIMCTOBbIX FTHYTbIX Mpoduaei u orpaxgatoLume
KOHCTPYKLMK, U3roTaB/AMBaEMble U3 OLMHKOBAHHOIO MPOKaTa C FOpAYMM LMHKOBbIM NOKpbITUEM Knacca 275 no FOCT
14918, ponyckaeTca NPUMEHATb TO/IbKO B YC0BUAX HEArPecCUBHOIO BO3LENCTBUA cpeabl. Hecylume KOHCTPYKLMN 13
3TMX npodunen M orparkaarolime KOHCTPYKUMM M3 TOHKOAMCTOBOM OLMHKOBAHHOM CTanu C AOMNOJHUTE/bHbIM
JTAKOKPaACOYHbIM NOKPbITUEM A0MYCKAETCA NPUMEHATL B YC10BUAX cnaboarpeccMBHOro BO3AENCTBMA Cpeabl.

(8 pea. U3meHeHus N 2, yTB. Mpukaszom MuHctposa Poccun ot 07.09.2021 N 643/np)

12.15 Bblbop MapoK MaTepuanoB M TONWMHbI 33WMUTHO-LEKOPATUBHBIX NAKOKPACOYHbIX MOKPbITUIA A8
[OMONIHUTE/IbHOW  3alWmTbl OT KOPPO3WWM OLMHKOBAHHOW CTanu ciegyeT MpoBOAUTb C YY4ETOM CPOKa CAyKbbl
NNaKOKPACO4YHOro MOKPbITUA B KOHKPETHbIX YCNOBUAX SKCMIyaTaLumn.

12.16 MporHosMpyemblit CPOK CAY»KObl NOKPbLITUA clefyeT YCTaHAaBAMBATb MO pe3yabTaTamM YCKOPEHHbIX
KNAMMATUYECKMX UCMbITaHWI 06pa3LoB MOKPbITUIA, NPeaCcTaBAAOWMX COO0N dparmeHTbl peanbHbIX KOHCTPYKLMIA.
YCcKopeHHble UcnblTaHMA NOKpbITUIA NnpoBoasT no NOCT 9.401.

13 TpeboBaHMA NO NoXKapHOiI1 6@30NacCHOCTU U OrHECTOMKOCTU

13.1 CreneHb OrHECTOMKOCTM 34aHWIA, COOPYKEHWW, CTPOEHUN W MOMKAPHbIX OTCEKOB C MNPUMEHeHUeM
KOHCTPYKLMIN M3 CTaZlbHbIX TOHKOCTEHHbIX XONOAHOMHYTbIX OLMHKOBAHHbLIX Mpodunein cneayeTt ycTaHaB/IMBaTb B
CcoOTBETCTBUM € TpeboBaHuaMM [2] n CN 2.13130.

13.2 OrHecToMKOCTb KOHCTPYKUMM M3 CTajlbHbIX TOHKOCTEHHbIX XONOAHOFHYTbIX OUMHKOBaHHbLIX Mpodunei
AO/MKHA 6biTb obecneyeHa cneumanbHbIMU MEPONPUATUAMU B BUAE OFHECTOMKUX MOKPbLITUIA KOHCTPYKTUBHbIX
3/1IEMEHTOB WM OBLUMBKOW M3 OFHECTOMKMX MJUTHbIX MaTepuanoB, KOAMYECTBO C/IOEB KOTOPOW HEeobXoAMmo
noAbupaTtb NoA KOHKPETHbIE MPOTUBOMOMXKapPHbIE TPeboBaHMS.

13.3 Ycnosue noxkapHoit 6€30MacHOCTM KOHCTPYKUMM ABAAETCA OrPaAHUYEHUEM ANA NPUMEHEHUA Pa3INYHbIX
BMAOB YyTenautenen B cUCTeMaX, [Ae Hecywas ChnocobHOCTb KOMOUHMPOBAHHbLIX CTEH oOnpeaensercs
B3aMMOLENCTBMEM MEXAY NErkKMMU CTasibHbIMKM  NPOOUAAMM M YTENNAOWMM HanoaHUTenem (Hanpumep,
NeHoNO/INCTUPOIOM UIM MEHONONNYPETAHOM), HAXOAALLMMCA MEXKAY CTasbHbIMU NPodUAAMMU.
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MpunoxkeHue A
(o6a3aTtenbHoe)

CNEUNANDBHbLIE TPEBOBAHUA K KOHCTPYKLUUAM

A.1 Tpe6oBaHMA K NPOroHam u NoA06HbIM 6aN0UYHBIM KOHCTPYKLUAM

A.1.1 TpeboBaHus, NpuBeAEHHbIE B HACTOALLEM Noapa3aene, MoryT b6biTb MPUMEHEHbI 418 NPOroHOB 1 6asoK,

Z-, C-, 2—, U-06pa3Horo u WAAMHOrO nonepevyHoro ceyenmsa ¢ h/t < 233 - gna BbICOTbI CTEHKK, ¢/t <= 20 - ana
oAMHOYHOro oTrnba u d/t <= 20 - An1A ABOMHOIO KpaeBoro otrnba.

A.1.2 TpeboBaHMA HacToAWero nogpasaena NPUMEHAIOT A8 PacKpPenaeHHblX M3 MJ0CKOCTM u3ruba
HepaspesHbIX NPOroHOB, COeAMHEHHbIX BHAXNECTKY UM HaKNagKaMu.

A.1.3 HacTtosiwme TpeboBaHUA AOMYCKAETCA TaKXKe MNPUMEHATb A0 XO0N0AHOGOPMOBAHHbLIX 3/1EMEHTOB,
MCNONb3yeMbiX B KayecTBe ¢axsBepka, 6anoK nepekpbiTit u gpyrnx nogobHbix TMNOB 6anoK, KoTopble 06blMHO
pacKkpenaeHbl HACTUIOM.

A.1.4 MonHoe HenpepbIBHOE pacKpenieHne M3 NAOCKOCTU M3rnba MOMKeT CO34aBaTbCA CTalbHbIM HAaCTU/IOM C
TpaneunesngHolMM rodpamm UAN ApYrMM MNPOGUAMPOBAHHBIM CTa/IbHbIM JIMCTOM C KOHEYHOM MKECTKOCTbIO,
HenpepbIBHO COeAMHEHHbIM C MOJIKON NPOroHa Yepes HMMKHME NOJIKW HAacTuAa. [PoroH, coegMHEHHbIN € HaCTUIOM C
TpaneumeBnAHbIMN roPpPammM, MOMKET CYMTATLCA PaACKpPEeneHHbIM M3 MJIOCKOCTU, eCAU BbINOAHATCA TpeboBaHUA
A.1.5. B apyrux cayvasax (Hanpumep, Npu KpenaeHnu HacTuaa yepes BepxHUe MoJiKK) CTeNeHb 3aKkpenieHma AoNKHa
OCHOBbIBATLCA MO0 Ha OMbITe, IMHO ONPeAeNATLCA UCMBITAHUAMM.

A.1.5 MpOroH MOMKHO CUMTaTb PacKpenneHHbIM B MJIOCKOCTM HacTWAa, €C/IM HacTUA C TpaneuueBUaHbIMU
rodpamm coeamHeH C NPOroHOM U BbINOJIHEHO YC/I0BME

2 2
S> Elw-t—z+Glt+EIZ-7Ii—2-O,25h2 :]—9 (A.1)

roe S - cABMroBas XeCcTKOCTb Ha eAuHULY AJIMHbI NPoroHa, obecnevyeHHaa HacTUaom no A.1.9 naum KacceTHbImM
naHensamu no A.1.10 ana paccmaTpmBaemoro 3/1eMeHTa, CoeMHEHHbIM C HUM B KaXK,0M BOJIHE (eC/In HacTUA KpenuTca
K NPOroHy Yepes BOJIHY, TO BMECTO S cneayeT npuHumats 0,25);

lw - CEKTOPUANbHBINA MOMEHT MHEPLIMWN CEYEHUA NPOTOHa;

It - MOMEHT MHEepPLMKN NPOroHa Npu cBOHOAHOM KpydYeHUH;

I; - MOMEHT MHEpPLMM NPOroHa OTHOCUTENbHO BTOPOCTEMNEHHOM F1aBHOM OCK;
L - nponet nporoHa;

h - BbicOTa NporoHa.

Mpumeuyarue - Gopmyny (A.1) AonycKaeTca TaKKe MPUMEHATb A/1A OLEHKM YyCTOMYMBOCTU NoAcoB 6anok us
NJIOCKOCTU B COMETAHUM C APYrMMM TUNAMK HacTUAA, NPy 060CHOBAHMM MX COOTBETCTBYIOLLMM PACUYETOM.

A.1.6 TlporoH [o0/KeH MMeTb Ha onopax AeTanu, NPenaTcTBYHWME ero KPYYEeHUI0 M FOpPU3OHTaNIbHOMY
OOKOBOMY CMeELLEeHMI0 Ha onopax. BanaHue ycnaunii B N1I0CKOCTU HacTUAa, KOTOPble NepeaatoTca Ha Onopbl NPOroHa,
HeobXo4MMO Y4MTbIBATL NPU PacyeTe ONOPHbIX AeTaNeN.

A.1.7 CoegmHeHVe MPOroHa C HaCTU/IOM MOMKET AOMyCKaTb YacTUYHOE 3aKpersieHMe NMporoHa OT KpyvyeHwus,
KOTOpOEe MOXET BbITb NPeACTaBNEHO B BUAE YI/IOBOW CBA3M C KecTKoCTblo Cp. HanpsaskeHna B cBo6ogHOM MnoAce, He
COeANHEHHOM HEMnocpeACTBEHHO C HacCTU/IOM, C/IeAYET TaKKe PaccynTbiBaTb C Yy4ETOM BAMAHUA n3rnba B paboueit
MJOCKOCTU U KPYHYeHUA, BKAOYAA M3rMb M3 NNOCKOCTM B pe3y/ibTaTe UCKPUBNEHNSA MOMNEePeyHoro ceyeHus.
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A.1.8 Ecnn cBO6OAHBIM MOSAC OAHOMPOJIETHOIO MPOroHa CXKaT NPW OTPULATE/IbHOW Harpyske, To B pacuyeTe
[AOJIKHO BbITb YYTEHO YBE/IMYEHME HAMPANKEHUIA OT KPyYeHUn 1 u3rnba.

A.1.9 CaBUroBYyO XXECTKOCTb Ha eAMHULY AJIMHbBI HAacTK1a C TpaneumesmuaHbiMM rodpamu S,, H, coegmMHeHHOro ¢
NPOroHOM B KaX[0W BO/NHe, onNpeaenatoT Ha OCHOBAHUU 3KCNepumMeHTa 1nbo no dopmyne

S
S, =1000/t* - (50+10- gfb,_, )= (a2)

roe t - pacyeTHaa TONWMHA HACcTUAA, MM;
broof - LUMPWMHA HAacTUAA MO CKaTy, MM;

S - Wwar NporoHos, MM;

hw - BbicOTa ro$ppoB HacTUNA, MM.

A.1.10 CaBUroBylo *KeCTKOCTb KacCeTHbIX npoduneit S, H, BbluncasaoT no dopmyne

_ oalb,
k — es(b_bk)’ (A.3)
roe L - obwan anvHa caBurosoi anadparmbl BAOJb NPOAETa KacCeTHbIX Npodunei, Mmm;
b - obwas WupuHa caBurosol anadparmbl, Mm;
by - WMpPWHA KacceTHoro npoduns, Mm;

& - k03D PULMEHT }KECTKOCTU NPU OTCYTCTBUM SKCNEPUMEHTAbHBIX AaHHbIX (MOXKET 6bITb NPUHAT paBHbiM 2000
H/Mmm).

A.2 PacueTt NporoHoB 1 6aN04YHbIX KOHCTPYKLUMA

A.2.1 NporoHbl C-06pa3Horo u Z-o6pasHoro ceuyeHuit ¢ 4ONONHUTENbHBIMU 3IEMEHTAMU KECTKOCTM Ha CTEHKe
VAW NOJIKE UK 6E3 HUX PACCYUTLIBAKOT, NPU BbINOJHEHWUM CAEAYIOLNX YCAOBUIA:

- pa3mepbl nonNepevyHoro ce4yeHnAa HaxogATcAa B npeaenax, YKadaHHbIX B Ta6nmu,e Al;

- MPOroHbI packpenaeHbl N3 NAOCKOCTU HAaCTUIOM C TpaneunesnaHbIMU rod)paMM, npunyem ropmsoHTasbHOE
pacKkpennaeHne A01KHO 6bITb HenpepbIBHbIM,

- MPOroHbl packpenieHbl OT MOBOPOTa MPOGUAMPOBAHHBIM HACTUIOM C TpaneuueBUMAHbIMW rodpamun U
YA0B/IETBOPEHbI YCNOBUS;

- NPOrOHbI UMEIOT PaBHbIe NPOJIeTbl U PABHOMEPHO HarpyeHbl.
ITOT MeToA, He MOXKET BbITb UCMO/Ib30BaAH:

- ANA CUCTEM, UCNOJb3YIOLLMX CTEPXKHU B Ka4YeCTBE pacKpenneHus;
- CUCTEM C MePEexNIeCTOM M Ha HaKNaaKax;

- €C/ZInN NpUNOXKeEHbI OCeBble CUJIbl N..
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OrpaHM‘-IEHMFI B C/ly4ae npumeHeHuUA
HPMGHM)KEHHOI'O MmeTo4a pacyeTa

MporoHbl t, Mm b/t h/t h/b ¢/t b/c L/h
b
St
y N >=1,2 | <=55 | <=160| <=3,43 | <=20 | <=4,0 >=15
? |
L—"Y h >=1,2 | <=55 | <=160 | <=3,43 <=20 | <=4,0 >=15
s}

Tabnnua A.1

A.2.2 PacyeTHOe 3HaYeHue M3rM6a}ou.|,ero MOMeHTa M 0/1KHO YAOBNETBOPATb chegyrowemy ycnosuio:

roe

I\/ILT,p = Ry 'Wef,y )

M

M

LT,p

<1 (ag)

Xt

kd ! (AS)

Wefy - MOMEHT conpoTueieHna 3 HEKTUBHOrO MONepeyHoro ce4eHns OTHOCUTENIbHO OCU Y;

XLT - KO3DPUUMEHT, yunTbIBAIOLLMI MOTEPIO YCTOMUMBOCTY NAOCKON GOPMbI M3rnba;

ka - KO3dDULMEHT, yUNTLIBAIOLLMIM, YTO YacTb NPOroHa He pacKpenieHa, onpeaensaembiint no dopmyne (A.5) u

Tabnuue A.2:

L
k, =(, -, E) >1,0; (a.5)

Q;, Ay - koapduumenTsbl (cm. Tabnnuy A.2);

L - nponeT NporoHa;

h - obwLan BbICOTa NPOroHa.
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Koadpduumentol &1 u &, pna popmynbi (A.5)

Z-06pasHbIi C-o6pa3sHblit X — 00pa3zuslii
NpOroH NpPOroH NpOoroH
Cucrema

a, a, oy a, oy a,
OgHonponeTHan 6anka, HarpysKka BHU3 1,0 0 1,1 0,002 1,1 0,002
OpHonponeTHasa basKka, Harpy3Ka BBEpx 1,3 0 3,5 0,050 1,9 0,020
HepaspesHas 6asKka, Harpy3Kka BHU3 1,0 0 1,6 0,020 1,6 0,020
HepaspesHas 6anka, HarpysKka BBepx 1,4 0,01 2,7 0,040 1,0 0

Tabnunua A.2

A.2.3 PefyKUMOHHbIA KoadpdpuumeHt XLT :1, ecnu opgHonponetHaa 6anka paboTaeT noa Harpyskow,
[EeNCTBYIOLLEN BHU3, MW B APYTUX CAYYasX, €C/IM YA0BETBOPEHO C/eAyloLLee YCN0BUE:

C,>

Mel,u k
El

2

14

g1 (A.6)

roe Me/,u - MOMEHT B NOJIHOM nonepeyHom ce4eHMn OTHOCUTENNbHO rnaBHOM OcK U B npeagenax ynpyrocru:

Iv - MOMEHT nHepumnn NosIHOro nonepevyHoro ce4yeHNA OTHOCUTENIbHO BTOpOCTel'IeHHO[/JI ocun |4 ;

Mel,u = We/'uRy; (A.7)

ky - KO3ODULMEHT, YUMTLIBAIOLLMIA CTAaTUYECKYIO CXeMY NPOoroHa (tabauua A.3);

Cb - XXeCTKOCTb Yr/10BOl cBA3K, onpeaensemas no popmyne (A.6).

Mpumeyarue - Ans C-06pa3sHbIX Ce4EHMI NPOTroHOB C PaBHbIMM MOJAKaMU l,

3HaueHuna KoapPpuuymeHTa kg

CratnyecKkaa cxema

3HauyeHune KoapdmumneHTa kg NpPY NPUNOXKEHNU HArPy3KH

BHU3 BBEPX
&2 - 0,210
A8 0,07 0,029
TE 5.2 0,15 0,066
S E 2 5a 0,10 0,053
N2 Ha cailt

= IX,WU=WyMMu=My.

Tabanua A.3
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A.2.4 [ina cnyyaes, KoTopble He paccmaTpueatotca B A.2.3, koadduument Py paccuntbisatot no CM 16.13330.

MNpeaenbHbI MOMEHT NPU NOTepe YCTOMUYMBOCTM NJIOCKOM dopMbl M3rMba B ynpyro ctagum M. BbIYUCAAIOT NO
dopmyne

M =

cr

. Gl:Elv, (A.8)

—| =

*
rae |t - OUKTMBHbLIA MOMEHT WHepuMM nNpu CBOBOAHOM KPYYEHUM, YuMUTbIBaOWMIN 3OEKTUBHOCTbL

3aKpenieHns oT KpyYyeHus, Bbluncasemblii no popmyne

« L2
It = It+CD '%, (A.9)

34€Cb It - MOMEHT MHEPLMM NPU CBOBOAHOM KPYyYeHUN ANs NPOroHa;

1 .
° T (U Cya+1ICye ) A0

Cp,a v Cp,c - KpyTUAbHbIe XecTKocTh no A.2.5, A.2.9;

k - KO3dOUUMEHT, y4MTbIBAIOWMA MOTEPI YCTOMUYMBOCTU MNAOCKOM ¢dopmbl M3rMba c 3aKpyuymBaHMEM U
onpeaensemsblii no Tabauue A.4.

Tabnnua A.4

KoadpduumeHT k notepu ycroitumsoct naockoit popmbl
u3ruba c 3aKpyuMBaHUEeM 411 NPOroHOB C FOPU3OHTA/IbHO
3aKpenJieHHOI BepXHeii N0NKoI Npy KpyyeHuu

3HayeHue KoaddUuMeHTa k NPy NPUAOKEHUM HArPy3KK
CraTnuyeckasa cxema

BHU3 BBEPX
5 A 0 10,3
L=
= A 17,7 27,7
P
EENRRENEN
N BT A 12,2 18,3
S NI Y R
LUJHIIJ&—H] 14,6 20,5

A.2.5 3HauyeHMe KpyTUAbHOM KecTKoCcTM Cpa, CO34aBaeMOM HACTMAOM C TpaneumeBUAHbIMM rodpamuy,

COeAMHEHHbIM C BEpXHEeN MOJIKOM NPOroHa, ¢ y4eTOM TOFO, YTO KpenseHMA HacTuaa K NPOroHy PacnoNoXeHbl B
cepeamuHe ero noJikn, MoxKeT bbITb onpeaeneHo no popmyne

Cp,a = Crookpakikprkakpr, (A.11)
rae kpo = (ba/100)? npu b,y < 125 mm;
kba = 1,25(bs/100)? npun 125 mm <= b, < 200 mm;
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kt = (tnom/0,75)" Npu thom >= 0,75 MM, NONOKUTENLHOE MONOMNKEHUE;

ke = (thom/0,75)% Npu thom >= 0,75 MM, OTpULLATENbHOE MONOXKEHME;

kt = (tnom/0,75)%° npu toom < 0,75 Mm;

kor = 1,0 Npu bg < 185 mm;

kor = 185/bg npu bg > 185 mm;

- ANA NOCTOAHHOW HarpysKu:

k:=1,0+(A-1,0)-0,08 npu thom = 0,7 MM, NONOXKUTEIbHOE MOJIOKEHME;

k:=1,0+ (A-1,0)-0,16 npu thom = 0,7 MM, OTPULLATENLHOE MO/IOMKEHUE;
+=1,0+ (A -1,0):0,095 npu thom = 1,0 MM, NONOKMUTENLHOE MONONKEHUE;

k:=1,0+ (A-1,0)-0,095 npu thom = 1,0 MM, OTpMLATENBHOE MOJIOXKEHME.

3HauyeHMa KoapoduumeHToB npu ToawmMHax 0,7 mm < t < 1,0 mm Jonyckaetrca onpeaenatb JIMHEWHOM
MHTepnonaumen:

npu t < 0,70 mm - dopmyna HeaeNCTBUTE/bHA;
npu t>1,0 mm - B popmyny noactasnstott = 1,0 mm;
- ANA NOABEMHOMN Harpysku (Hanpumep, oTpULAaTE bHbIV BETEp):

kA = 1,0,‘

B e
b,

; €CNU b1 > brmax, MHaUe kpr =1, (A.12)

roe A <= 12 - HarpysKa, nepeaasaemas 6anke Hactuaom, KH/m;
b - WMPUHA NONKM NPOroHa, MM;

bg - LUMPUHA BOMHbI HAaCTUA, MM;

br - WWMPUHA NOIKM HACcTWUAA, NMPUKPENIEHHOM K MPOTroHy;

br.max - N0 Tabnuue A.5;

C100 - KO3 PUUMEHT NOBOPOTA, PaBHbLIN Cpa, NPU bg = 100 Mm.

A.2.6 Echv mexkay HacTUAOM M NPOroHaMM HeT 3a30pa, TO 3Ha4YeHue KoadpduumneHTa nosopoTa Cigo ONpeaenatoT
no tabauue A.5.

A.2.7 PekomeHayemoe 3HayeHWe Cpa MOMKET BbiTb MPUHATO paBHbIM 130p, KHM/m, roe p - KoauyecTso
KpenJieHUi HacTuaa K NPoroHy Ha 1 nor. m ero AuHbl (HO He 6osiee YeM OZHO Ha BOJIHY HACTMAA), NPU CObBOAEHUM
cneayrowmx yCioBUN:

- WMpPWHA b NONKK HAacTUNA, KOTOPOI OH KPENUTCA, He A0/IKHA NpeBbiwatbh 120 mm;
- HOMMHaANbHAA ToAWMHaA t HacTuna He meHee 0,65 mm;

- paccTosiHue a unu b - a (3aBucALLEee OT HanpaB/ieHUs MOBOPOTa) MeXAY LLeHTPOM MeTM3a U LLeHTPOM MOBOPOTa
NPOroHa He meHee 25 mm.
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A.2.8 Ecnmn YYUTbIBAKOT BIMAHNE NCKPUBIEHUA NONEPEYHOro ce4yeHnAa, To A40oNyCKaeTCcA He y4nUTbiBaTb CD,(_‘, TaK
KaK }XeCTKOCTb CBA3N, B OCHOBHOM, 3aBUCUT OT 3HAYEHUA CD,A N NUCKPUBNEHNA CceveHnaA.

Tabnunua A.5

Koadpduument nosopota Cigo ANA CTaNbHOrO HacTUAA
¢ TpaneyMeBnaHbiMU roppamu

Hactun
MonoxeHne HacTUNa 3aKpensieH Lar kpenneHui
ye nameT
pe3 non Ky ﬂ' v p C100; bT,maX;
Wwanbsl,
B KaXKaoM yepes KHM/m | mm
6naronpua | He6naronp | HAMKHIO | BEPXH MM
BOJIHE BOJIHY
THoOe nsTHoe t0 tot0
e=bg e=2br
[na HarpysKu, HanpaB/iieHHOMN BHU3
X X X 22 5,2 40
X X X 22 3,1 40
X X X Kq 10,0 40
X X X Kq 5,2 40
X X X 22 3,1 120
X X X 22 2,0 120
[N HarpysKn, HanpaB/IeHHOW BBEpX
X X X 16 2,6 40
X X X 16 1,7 40
MpumeyaHua
1 B HacToswLel TabauvLe NnpMmeHeHbl cieaytowme 0603HavYeHUA:
bg - LWUMPUHA BONHDbI;
br - WUWMPUHA NONKKN HAcTUIA, B MECTE KPEenieHus K NPOroHy.
X - coyeTaHue ycI0BUIM MO NONOXKEHMIO HACTWU/IA, 3aKPEMNJIEHUIO U LWAry KpenaeHus.
2 3HayeHMA HacToAlel Tabauubl NPUMEHUMbI ANA KPenjaeHMsa HacTuaa CaMoHapesatowmmm
BMHTaMM SMAMETPOM & =6,3 Mm , CTa/IbHbIX WAN6 ToNWMHOWM t, >= 1,0 mm.

A.2.9 MNonoxeHne HacTKUAa No Ta6nmu,e A.5 cunTaetca 6/'IaFOI'IpMFITHbIM, €C/In ero yskume nosiku pacnoaioxXeHbl Ha
NnporoHe, n He6!'IaI'OI'IpMFITHbIM, €C/I1 Ha NPOroHe pacnosioXKeHbl ero WMpokKkne noaku.

A.2.10 PekomeHayeTcs 3HavyeHune Cp,c C 3anacom onpeaenaTb no popmysie

KEI,
Coc= — (A.13)

roe k - onpegensietca no tabauue A.4.

A.2.11 MomeHT nHepLmmn 3PEKTUBHOTO CeUEeHUA lof (MW Isic) MOXKET BbITb MPUHAT NEPEMEHHbIM BA,0/1b NPOETa.
PekomeHayeTca MCNOb30BaTb NOCTOAHHOE 3HAYEHUE MOMEHTA MHEPLMK, NOAYHEHHOE UCXOAA M3 MAaKCMMAAbHOTO
abCcoNOTHOrO MOMEHTa B NPOJIETE OT HOPMATUBHOM HarpysKu.
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A.2.12 Mpornbbl gonycKkaeTcs onpeaenatb B NPeAno/ioKeHMM ynpyron paboTbl cTanu.

A.2.13 B pacueTte npornbos, yCMANN U MOMEHTOB C/eAyeT yYnTbiBaTb BAUAHME MOZATAMBOCTU COEAUHEHUN
(Hanpumep, B cnyyae HepaspesHbiX HaOUYHbIX CUCTEM C COeAMHEHUAMM BHAXNECTKY M HA HaKNaaKax).

A.2.14 MeTu3bl, NPUKPENAaloLLMe HAaCTUA K NPOroHy, caeayeT NpoBepATb Ha COBMECTHOe AelCTBUe cpe3atoLero
YCUAUA gse, NepneHANKYASPHOro NOJIKE U PacTArMBalOLWEro YCUAUA Gr-e, TAE e - War KPenaeHui, gs U g: AonycKkaertca
paccunTbiBaTh Mo Tabsmue A.6. Cpesalollee ycuame OT HaAcTUAa, AENCTBYIOLWEro Kak auadparma, HanpaB/ieHo
napannenbHo Nosike U CYMMUPYETCSA C s FeOMETPUYECKM.

Tabnunua A.6

Cpesalowee u pactarmsaoLLee ycunms
Ha MeTU3 KpenneHua Baonb 6anku

Eanka MpunoxeHne Cpe3satouwee ycunme Ha PactarusatoLLee ycuame Ha
7 Harpysku eaNHULY A/INHBI Gs eaNHULY ANMHBI G
BHU3 (1+ f)khq MOXKeT bbITb 0
NPUHATO paBHbIMm O
Z-obpasHan
BBEpX 1+ f)(kh —%)q (fkhq%)+q; a;%
BHU3 (1_§)khq SgkhQ%
C-obpasHas
asepx (1-9)(k,~3{)a £ N a) |+

A.2.15 MeTusbl, 3aKpenaatoLlme NPoroHbl Ha onopax, HeobxoaMMoO NPOBepPATb HA AelcTBue peakumn Ry B
NJOCKOCTM CTEHKMU N NOMNEPeYUHbIX peakumi R1 n R; B NNOCKOCTAX NOAOK (pucyHoK A.1). Cunbl R1 1 R, onpeaenstoTt no
dbopmynam, npueeseHHbIM B Tabauue A.7. Cuna R, OT HAcTWAQ, BbIMONHAKOLWENO Posib AnadparMbl KeCTKOCTH,
BK/ItOYAET B ce6A TaKkKe CKAaTHYO COCTaBAAIOLLYIO ANA KPOBEb C YKNOHOM. Ecnv R1 nonoxuTenbHa, To pacTarmeatoLw,an
CUNA B METU3E KPENJIEHUA OTCYTCTBYET. R, NepeaeTcs OT HACTMAA K BEPXHEN NOJIKe NPOroHa U Aafiee Ha CTPOMUAbHYHO
KOHCTPYKLMIO (rnaBHyto Oasky) vepe3 coeAMHUTENbHbIN (OMOPHbINA) 3NEMEHT WMAM C MOMOLLbIO CrneLmanbHbIX
COBWUMOBbIX KOHHEKTOPOB, MAM HENOCPeACTBEHHO Ha OCHOBHOW MAM aHANOMMYHbIA 3n1emMeHT. Peakumm Ha
NPOMEKYTOUYHbIX ONOpPax HePa3pPe3HOro NPOroHa NPUHUMaIOT B 2,2 pa3a bonee 3HauyeHUI, NpuBeaeHHbIX B Tabnuue
A7.

MpumeyaHne - [OnA HaKNOHHbIX KpoBesb MoMepeyHble HarpysKM Ha NPOroH pacCMaTpMBAlOTCA Kak
cocrasaAawowme BepTMKaJ’IbHOﬁ HArpysku, Hanpas/sieHHble NepneHanKyaaApHO NJIOCKOCTU KPOBU U NapasinesibHO aToM
NNOCKOCTMH.
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PucyHok A.1 - Peakuum Ha onope

PeaKuuu Ha onope cBo6oaHO onepToi 6ankm

Banka n Harpy3Kka

Peakuusa Ha HUXKHWI nosc Ry

Peakuma Ha BepxHWUi1 nosc R,

Z-obpasHas, Harpyska BHU3

(1-4)k,q %

(1+29)k,q %

Z-obpasHas, Harpyska BBepx

_(1_§)khq %

~(1+¢)kals

C-o6pasHasn, Harpyska BHU3

_(1_§)khq %

(1_ C)khq %

C-o6pasHasn, Harpyska BBepx

(1_ é/)khq %

_(1_ é’)khq %

Tabnunua A.7

Koadppuunent ( NPUHUMAIOT PABHbIM é/ = \3/k , Toe kg - KoaddmuUMeHT, NpuBeseHHbIn no dopmynam A.14 n

A.15, n koadpPpnumeHT 5 NPUHUMAIOT PaBHbIM f = Q/Z

A.2.16 NonpaBo4HbIN KOIPPUUMNEHT kg AN pacCMATPUBAEMOM TOYKM U COOTBETCTBYHOLLMX FPAaHNYHbIX YCA0BUN
Hepaspe3Hol MHOroNPOAETHON BaIKM BbIYMCAAIOT NO GopMynam:

- ANA BTOPOW OT KpaliHel NPoMeKyTO4YHOM onopbl

- AN1A OCTa/IbHbIX MPOMEXKYTOUYHbIX ONOpP

4
o KL

rae =
7 El,

1+0,0314R

R 1+039R ¢
_1+0,0178R

RT140,191R ¢

A.14)

A.15)

34ecCb /fz - MOMEHT UHEPUWUN NMOJTHOTO NonepevyHoro ce4yeHnA CBO6OLI,HOI71 NONKN Npun n3rnbe oTHOCUTENIbHO OCH

z-7;
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K - noroHHas 6oKOBas *eCcTKOCTb cBA3U no A.2.17;
Ly - paccTosfiHME MeXAy PacKpenieHnAMM, a NPU UX OTCYTCTBUM - NPOneT L nporoHa.

A.2.17 MoroHHy0 HOKOBYIO ¥KECTKOCTb CBA3M K Ha eAMHULY AJIMHbI BbIYUCAAIOT No dopmyne

4(1-v*)h?(h, +b 2
1 ( Y ) (3 ‘ mOd)+h—, (A.16)
Et C,

rae t - TONIWMHA NPOroHa;

Cp - 0ban XKecTKocTb yrnosol ceasun no dopmyne (A.10);
h - obLwas BbICOTa NPOroHa;

hq4 - pa3BepHyTan BbICOTa CTEHKM NPOroHa.

bmod ONPEAENAIOT:

- ANA CAyYaeBs, KOr4a SKBMBANEHTHAA rOPU3OHTaNbHAA CUAa qh,Ed [eNCTBYEeT Ha CTeHKY NPOroHa B mecTe ero
KOHTaKTa C HaCTUJIOM, bmod = G;

- AN1A CNyYaes, KOrAa SKBMBaNEHTHAA rOPU3OHTaNbHaA qh,Ed cuna AencTByeT Ha NoJIKy NPOroHa B MecTe ero
KOHTaKTa C HaCTU/IOM, bmod = 20 + b,

3[1eCb @ - PacCTOAHME OT MEeTM3a KPEneHUsa HacTUAa K NPOroHyY A0 ero CTEHKY;
b - WMpPMHA NOMKK NPOroHa, COeANMHEHHOM C HACTUIOM.

A.3 MNpoeKTMpoBaHMe 34aHMIN C y4eTom Anadparmbl XKECTKOCTU U3 roppMPOBaAHHOIO INCTA
A.3.1 O6wue nonoxeHunsa

A.3.1.1 B HacTosiLem nogpasgene pacCMaTpMBaeTCs B3aMMOLENCTBME MEXKAY KOHCTPYKTUBHbIMM 3N1eMeEHTaMU
M HacTUAOM, pPaboTaloWMMM COBMECTHO KaK 4aCTh KOMBUHMPOBAHHOW KOHCTPYKUUW. TpeboBaHUSA HaCTOALLEro
nogpasgena oTHOCATCA TO/IbKO K Anadparmam, M3roToBAeHHbIM U3 CTasu.

A.3.1.2 [Ouadparmbl MoryT 6biTb 06pasoBaHbl M3 rOPpPMPOBAHHOIO ANUCTA, MPUMEHAEMOro B MOKPbLITUM,
CTEHOBOM OrpaXK4eH1M UK NepekpbITUAX. OHU TaKKe MOryT BbiTb 06pa30BaHbl B CTEHAX UM MOKPbITUAX U3 KACCETHbIX
npodwune.

A.3.2 PaboTta gnadparmbli

A3.2.1 B pacyeTe HeO6XOAMMO Yy4nTbiBaTb, 4YTO, BC/eACTBUE CBOEM CABMI’OBOIZ KECTKOCTN MU NPOYHOCTH,
,D,Vlad)pal'Mbl M3 HaCTuUNa I'IOKprTMVI, I'IEFJEKprTMﬁ WU OBLINBKN CTEHDI yBe/IN4YnBaoT o6u.|,y|o KECTKOCTb U1 NMPOYHOCTb
KapKaca.

A.3.2.2 NOKPbLITUA 1 NEPEKPLITUA PACCMATPUBAIOT KaK bBaNKN-CTEHKMW, PACMOJIOKEHHbIE MO BCEM A/IMHE 34aHus,
BOCMPUHMMALOLLME TOPU3OHTA/IbHbIE NOMEPEYHble HAarpy3KM B CBOEM MJIOCKOCTU U nepeaatolime ux Ha Topubl Man
NPOMEKYTOUYHblE CBsi3eBble pambl. MeTanIMYeckMii HacTU PaccCMaTPUBAlOT KaK CTeHKY 6anku, BOCNPUHUMAOLLYHO
CABUTratoLLMe nonepeyHble Harpyskn B ee MJIOCKOCTU, a KpaeBble 3/1eMeHTbl - Kak nosAca 6anku, BocnpuHUMatowme
OCeBble pacTArnBaloLMe 1 CUumatowme ycunmusa (cm. pucyHku A.1 n A.2).

A.3.2.3 Mpsamoyro/ibHbie CTEHOBbIE NaHe/IM PACCMaTPUBAIOT YNPOLLEHHO - KaK CBA3EBble CMCTeMbI, paboTatoume
B KauecTBe gnadparmbl U BOCAPUHMMAIOLLME YCUANA B CBOEIN NMJOCKOCTH.

A.3.3 Ycnosusa npumeHeHUs roppupoBaHHOrO JIUCTA B KauecTBe guadparmbl XKeCTKOCTU
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A.3.3.1 Pacuert c yyeTom paboTbl Anadparmol, ABAAOLWENCA COCTABHOM YaCTblo HECYLLEro KapKaca, UCNoJb3yHoT
TONbKO NPY CAeAYHOWMX YCAOBUSAX:

- rodopmpoBaHHbIN ANCT Kpome obecrneyeHUs CBOEM OCHOBHOM (YyHKUMWU AosKeH obnaaatb A0CTaTOMHOM
COBUIOBOWM ECTKOCTbIO, YTOObI NPENATCTBOBATb NEPEMELLEHMAM KOHCTPYKLMIM B NJIOCKOCTU HACTUANA;

- Anadparmbl AONXKHbI MMETb NPOAOJIbHbIE KPaeBble 3/1eMEeHTbl, BOCMPUHMMAIOLWME YCUAMA B noscax,
BO3HMKaloLmMe npu paboTte anadparmol;

- ycuama ot guadparm NOKPbITUIA M NEPEKPLITUIA NepedaloTca K GyHAAMeHTaM Yepes CBA3EBbIE Pambl, Apyrue
Avadparmbl MAK APYTMMU METOLAMM, NPENATCTBYIOLLMMMN CMELLEHMIO PaMm;

- Hecyuwana CNocobHOCTb COEAMHEHMﬁ AO0J/1)XHA COOTBETCTBOBATb yCUAUAM, nepeaarowmmca oT ,El,l/lad)parMbl Ha
OCHOBHOW CTa/ibHOWM KapKac u O6'be,CI,VIHF|I-OLIJ,VIM HACTUN C KpaeBbiIMU 31eMeHTaMU ANA pa60TbI B Ka4yecCTBe NoACOoB;

- rodbpMpOoBaHHbIA INCT paccMaTPUBaeTCA KaK HeoTbemsiemas KOHCTPYKTMBHAA 4acTb KapKkaca, KoTopasa He
MOXKeT 6bITb yaaneHa 6e3 HaanexKallleit KomneHcauuuy;

- B MPOEKTe, BK/OYAIOLWEM pacdeTbl U YepTerku, A0MKHO bbiTb 06A3aTeNbHO OTMEYEHO, YTO 3aaHue
3aMpPOEKTMPOBAHO C yYeToM paboTbl gnadparmbl MeCTKOCTH;

- ANnAa Hactuna, I'Od)pbl KOTOPOro OpneHTUpOoBaHbl BAO/Ib NOKPbLITUA, YCUNNA B MOACAX, BO3HUKalOLWKMe npu pa60Te
,D,Vlad)pal'Mbl, MoryT 6bITb BOCNPUHATbI CAMUM HACTUTIOM;

- CABUTOBaA XXEeCTKOCTb HE 3aBUCUT OT HanpaB/1eHUA AEVICTBMH CLI,BI/II'aI-OLLI,Eﬁ Chnbl (B,D,Oﬂb nan nonepek FO¢pOB);

- nonepeyHaAa Harpy3ka He B/INAET Ha CABUTOBYHO XeCTKOCTb HaCTuAa.

(=)

a - HaCTun; b - 30Ha caBura B HaCtune,
C - ycnana B noACax KpaeBblX 3/1EMEHTOB

PucyHok A.2 - PaboTa guacdparmbl B 34aHUU € NIOCKUM NOKPbITUEM

A.3.3.2 Pacyet c yyeTom paboTbl BepTMKanbHbIX AMadparm »KeCTKOCTU MCNOo/b3yeTcsA, npexae Bcero, ANA
HEBbICOKUX 34aHUN MW ANA NepPeKpbITUn U $acafoB BbICOKMX KapKacCHbIX 34aHNA.

A.3.3.3 [lnadparmbl pekomeHAyeTcA UCNO/b30BaTh A/1A BOCMPUATAA BETPOBbIX, CHErOBbIX M APYrMX Harpysok,
nepesatoWwmxca HeMnocpeacTBeHHO Yyepes HacTuA. OHM TaK:Ke MOTYyT MCMONb30BaTbCA ANA BOCNPUATUA HEBONbLINX
NOABWMKHbIX Harpy3oK, TaKMX KaK TOPMO3Hble YCUIMA OT JIETKMX NOABECHbIX KPaHOB WAM MOABEMHMKOB Ha
MOHOPE/IbCaX, HO HE MOTYT MPUMEHATLCA A/1A BOCNPUATUA ANMTE/IbHBIX BHELIHNX HArpy3oK, TaKMX Kak Harpyska ot
060py/A0BaHMA M MOCTOBbIX KPaHOB.
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(©

(d)

a - HacTUA; b - yCMAKUA B NoACax KPaeBbIX 3/1€MEHTOB;
C - 30Ha cABura B HacTune; d - 3aTAXKa, Tpebyemas
AN BOCNPUATUA YCUININ OT KPOBENBHOIO NMOKPbITUA

PucyHok A.3 - PaboTta auadparmbl B 3gaHUM
C ABYXCKATHOM KpoBneii

A.3.4 Anadparmbl U3 cTanbHOro ropprMpoBaHHOrO INCTA

A.3.4.1 B gnadparme 13 roppmnpoBaHHoro aucta (prucyHok A.3) oba Topua NMCTOB A0MKHbI BbiTb 3aKpenaeHbl
Ha OMOPHbIX 3/IeEMEHTaX CaMOHapes3aloWMMM BUHTAMM, A0benamu, CBapkon, 6oaTamu uan ApyrMmu TMnamm
KpenneHnn. CoeamHeHns A0MXKHbl paboTaTb 6€3 OTKasa, He BbIAEPrMBaTbCA WAM He cpe3aTbCA A0 pa3pylueHus
HacTMna. Bce Tunbl KpenneHwuit cnepyeT ycTaHaB/AMBaTb HEMOCPEACTBEHHO YEepe3 HACTU B OMOPHbIMA 3/IEMEHT,
Hanpumep, Yyepes rodppbl roPpPMPOBaHHbBIX TNUCTOB, ECAN HE NPeAYCMOTPEHDbI CNeunanbHble Mepbl N0 obecneyeHuto
addeKkTUBHOM Nepenaydn ycuanii, onpeaensiembix pacyieTom.

A.3.4.2 BanKky MOXHO paccMaTpMBaTb Kak HemnpepbiBHO packpenieHHyo oT 6OKOBOro CMeLLLeHNs B NJA0CKOCTU
HacTuna, ecnn roppupoBaHHbIA AUCT (C TpaneueuaanbHbIMU roppamm) COeAMHEH CO CXKaTOW NONKOW Banku wm
BbINO/IHAETCA cneayollee ycnosmue Gpopmybl, TO:

2 2
s>|El,Z +aGl, +EIZ%O,25h2 %, (A17)

2
L
rae S - cABMroBas XecTKoCTb (Ha eanHMLy AanHbl 6anku), obecnedeHHan KpenaeHmem robpuMpoBaHHOro NCTa
K 6anKe B Kaxk40M BoAHe, Npu aedopmaumn 6anKM B NIOCKOCTU HACTUANA;

I; - MOMEHT MHEepLUN MOMepeyHoro ce4eHmsa OTHOCUTE/IbHO BTOPOCTENEHHOM OCKM MonepeyHoro ceyeHus (us
NA0CKOCTU BanKkn);

L - pnviHa 6anku;
h - BbicoTa 6anku.

Ecnn roppurpoBaHHbIA AUCT NpUKpenaeH K baske yepes BOJIHY, CABUIOBYIO MKECTKOCTb CaedyeT NpuHMMaTb
pasHom 0,28.

Mpumeuanmne - Gopmyny (A.17) [ONyCKaeTcA TaKKe WCNOAb30BaTb MNpM  OnpeaeneHun nonepeyHomn
YCTOMYMBOCTM MONOK 6aANKM, COEAMHEHHbIX C APYrMMWM TUNAMW HAcTMNa, a He TO/IbKO C TpaneueuaanbHbim
NPOGUANPOBAHHBIM HAaCTUAOM, MPU YCAOBUU, YTO MX COeaNHEHMA 06OCHOBAHbI COOTBETCTBYIOLLMM PaCYETOM.

A.3.4.3 MpoaonbHble CTbIKM MeXay coceaHUMN NUCTaMK cnegyeT BbINO/IHATD Ha 3aKNernKax, CamoHapes3aroLWwmx
BMHTAX, TO4EYHOM CBAapKe MU HA APYIrMX BUAAX KPenieHUi, KoTopble paboTatoT 6e3 0TKasa, He BblAeprMBatoTca Uau
He Cpe3aloTca 40 pa3pyleHna HacTuaa. Lar Takux KpenneHun He goaxKeH npesbliwaTte 500 mm.

A.3.4.4 PacCTOsiHUA OT KPEN/IEHW BCEX TUMOB [0 KPaeB U TOPLOB JINCTOB AO0JIKHbl ObiTb A0OCTAaTOYHbIMU AA
npeAoTBPALLEHNA NPEXAEBPEMEHHOIO NPOPbIBA KPOMKM HACTUAA.
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A.3.4.5 [onyckatoTca 6e3 cneumwanbHOro pacyeta HebosbliMe MPOU3BOJIBHO PaCMONOXKeHHble OTBepcTUSA,
pacnosioXeHHble C CYMMapHOM naolaabio He 6onee 3% nepeKkpbiBaeMol naowaauM Npu ycaoBuM, YTo obluee
pacyeTHOE KO/MYECTBO KperseHui coxpaHaerca. OTBepCTMA, 3aHMMmalolwmMe naowaab A0 15% nepekpbiBaemoit
naowaan (naowaamM noOBEPXHOCTM Amadparmbl, y4MTbIBAEMON B pacyeTe), pasmeLlaloT COrNacHO AeTasibHbiM
pacyeTam. Y4acTKu ¢ 601bWMMM NPOEMaMM A0/KHbI BbITb pasaeneHbl Ha MeHbLIME YYaCTKK, KaXKAbl U3 KOTOPbIX
paboTaeT Kak guadparma.

A.3.4.6 Hecyuwyto cnocobHocTb Anadparmbl Ha CABUTM ONPeAeNnatoT MUHUMA/IbHBIM 3HAYEeHMEM MpenebHOM
NPOYHOCTU NPOAO/IbHBIX CTbIKOB MW KPenaeHUn HacTuNa Ha onopax, napannenbHbix robpam, Uam ana anadparm,
3aKpen/IeHHbIX TONIbKO Ha NPOAO/NbHbIX KPaeBbIX 3/1eMeHTaX, KpenjaeHUn MCTOB Ha Topuax (pucyHokK A.4). PacueTHasn
Hecywas cnocobHocTb Anadparmbl Ha CABUTM A0/KHA NPEBbIWAaTh 3TOT MUHUMYM HE MEeHee Yem Ha:

- 40% - Npv paspyLIEHMM KPenaeHMin IMCTOB K NPOroHam OT COBMECTHOrO AeUCTBMA CABUIa M BETPOBOro 0TCOCa;

- 25% - npw ntoboin apyroit popme paspyLleHuUs.

A4

Vo y

a - 6ankKa; b - NPOroH; ¢ - cBA3b CABUTa;
d - KpenieHune HacTuAa K CBA3U CABUra; € - NPOroH;
f- KpenneHue HacTMAa K MPOroHY; g - KpenieHue
JINCTOB HacTUa Mexay coboii

PucyHOK A.4 - KOHCTPYKLMA OTAeNbHO NaHenu

A.3.4.7 TobpupoBaHHble NUCTbI, KOTOpble 06pasyioT gnadparmbl, A0AXKHbI BbITb NpeaBapUTENbHO PacCUUTaHbI
Ha n3rnb. YTobbl UCKAOUYUTL CHUMKEHME HECYLLEeN CNOCOBHOCTM HacTUNa Ha U3rnb npu ero ogHOBpPeMeHHoM paboTe
Kak Aunadparmbl, ciegyer yunTbiBaTb, YTO HaNpaXKeHUaA B HacTUe, Npu paboTe ero B KadecTse Anadparmbl KeCcTKoCTH,

He A0J/1)KHbl NpeBbIlaTb O’ 25Ryn /7/m .

A.3.5 finadpparmbl U3 KacceTHbIX npodunei

A.3.5.1 KacceTHblie npoduan, ncnonbsyemblie ana obpasoBaHua gumadparm, AO/KHbI UMETb LUMPOKUE MOJIKU
NOBbILIEHHOW *KECTKOCTH.

A.3.5.2 KacceTHble npodunn B guadparmax ciegyeT COeauHATb MeXay coboi No NpoAo/bHbIM Kpasm yepes
CTEHKN MeTn3amm (06bIYHO C NOMOLLBIO 3aK/IEMNOK) C Larom KpenaeHui es <= 300 Mm, pacrnoIoXKeHHbIX Ha PacCTOAHUK
en <= 30 MM OT LIMPOKOI NONKK (pUcyHOK A.5).

A.3.5.3 [1nA TouHOW oueHKn gedopmaumm (nepekocos), 06ycN0BAEHHbIX METU3aMM, AOMYCKAETCA NCNO/Ib30BaTh
METOAMKY, aHaNIOTUYHYIO0 NPUHATON AN NPOGUANPOBAHHBIX HACTUIOB C TpaneLMeBUAHbIMU roppamu.

A.3.5.4 Casurarowasn cuna T, or pacyeTHbIX HArpy3oK B NpeaesnbHOM CTaAuu He AOXKHA NPEeBblWwaTbh TV,R ,
Bbluncasemoe no popmyne

T . =8,43E4/1,(t/b, )9, (A.18)
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roe l, - MOMEHT MHEePLUN LUMPOKOWN NOJIKM OTHOCUTENBHO COBCTBEHHOM OCK;

by - 06Wan WUpPUHA LUMPOKOKN NOKMU.

A.3.5.5 Casuratowas cuna TV OT HOPMAaTUBHbIX HarpysoK He AO/KHA MpeBbllaTb Tv,c, BblYMCAAEMOE MO

dopmyne

T,c=S,/375 (a19)

roe SV - CABUIOBas }eCTKOCTb Anadparmbl Ha eAUHULY OJIMHbI, BblYMcaaemas no ¢popmyie

S - alLb,
v _—es(b—bp)’ (A.20)

rae L - obwas anvHa gnadparmbl (B HanpasieHUM NpoeTa KacceTHbIX npodunei);
b - obwan WwupmrHa anadpparmel (b = Ebp) ;
b, - wnpuHa npoduns;

Q, - kosbduument swectkocm, &, = 0,8

es - paccTosiHMe Mmexay MeTnsamu (pucyHok A.5).

PucyHok A.5 - PacnonoxeHne meTu3oB B NPOAO/JbHOM CTbiKe
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MpunoxkeHne b
(o6a3aTtenbHoe)

ONPEAENEHUE SOOEKTUBHOM LLUNPUHDBI CHKATbIX S/IEMEHTOB }KECTKOCTHU
(npunoxkenue b B pea. UsmeHeHus N 2, yTB. MNprKasom
MwuHcTposa Poccmm o1 07.09.2021 N 643/np)

5.1 Mopagok onpeaeneHnsa 3pdeKTUBHOM LWNPUHDI CXKaTbIX NONOK € KpaeBbimu oTrubamu
6.1.1 PacueT oauHapHOro Kpaesoro oTrvba, yKpenaawwero nojaky npoduns, cneayer Bectu nostanHo. Ha

pucyHke b.1 npeactaBneHo nNosHoe ceyeHne BPYTTO CXKATOW MOJIKM C TEOPETUYECKON LWMPUHOM b, U TEOPETUYECKO
LWMPUHOMN OA4MHAPHOIO Kpaesoro oTrnba by c.

Cs < !

PucyHok b.1 - CeyueHme C}KaTol NOJIKU C KpaeBbiMU YCIO0BUAMM
6.1.2 MNepBbIii 3Tan

OnpeaenAloT OCHOBHble NapameTpbl HayanbHOro 3GGEKTUBHOTO MOMNEPEYHOro CeYEeHMA MOJIKU C Kpaesbim
3/1IEMEHTOM }KEeCTKOCTU (CM. puUCyHOK B.2).

[na cxkatol nonku b, onpeaenatoT yCTonumBble y4acTKU ber U bex B cOOTBETCTBMM C Tabanueit 7.2 1 7.3.1.7 B

3aBUCUMMOCTM OT KoadPuumeHTa P, onpeaensemoro no ¢opmynam (7.12), (7.13) mam (7.19), Kak ana naacTuHbI,
onupatoweinca no Asym cTopoHam. [lpeanonaraeTcad NpU 3TOM, YTO 3/€MEHT XECTKO MOAKpenaseT MNAacTuHy

(K =0o) , @ YPOBEHb HOPMa/IbHbIX CYKUMAOLLMX HAaMPAXKEHWI B NOJIKE PaBeH:

- Npy onpegeneHnn peayKkumMm oCHOBHbIM meToaom (no dopmynam (7.12) - (7.13)) B popmynax Tabaumubl 7.2

npuHumatot 01 = Ry,‘

- Npy onpeaeneHnn peaykummn B CEYEHUW anbTepHaTUBHbIM MeTogom (no dopmyne (7.19)) B dopmynax

Tabnamupl 7.2 O1 NpuMHUMaAIOT paBHbIM MaKCMMaibHOMY HanNpsXeHUIo CXKaTua B NNacTUHE, COOTBETCTBYIOLLEMY
onpeaeneHHon ntepaumm.

[anee paccumTbiBalOT 3HAYEHME Cof OAMHAPHOIO KpaeBoro otrnba nonku no dopmyne (7.23).

Mpu onpeseneHnn pesyKLUMOHHOTO Koadduumerta P KpaeBoro oTrnba noskmM (NAACTUHKKM WKMPHHON by,c) Mo

dopmynam (7.14), (7.15) wnam (7.20) 3HayeHUe KoapdULMEHTA HANPAKEHHOrO COCTOAHMA kc onpegenaT no
dopmynam:

k. =0,5, ecmu bp’C /bp <0,35.

b 2
k,=0,5+0,83-3 bp'C—O,35 , ecim 0,35<b, /b, 0,60

p
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3atem onpeaensnioT naowaab As ¥ MOMEHT MHepunm /s (OTHOCUTENbHO OCU 0-a) HAYa/IbHOTO PACcCYETHOTO CeYeHuUs
3/1IEMEHTa KEeCTKOCTU (CM. PUCYHKMK 7.8 n B.2).

Tcom = Ry Ocom = Ry

b
«— el w—bez——r

N
~

Ki

PucyHok b.2 - MNepB.biit aTan. HauanbHoe a¢pPpekTUBHOE NonepeyHoe
ceyeHue CXKaToM NOJIKU C KPAaeBbIM 3/1IEMEHTOM KeCTKOCTU

npu K =00 u nopmanbHbix Hanpsxenuax Ocom = Ry

b.1.3 Bropoii 3Tan

OnpeaensAloT KPUTUYECKOEe HanpaXKeHue NoTepu YCTOMYMBOCTM Haya/ibHOrO PAcCYeTHOro CeYeHWUAa KPaeBoro
3/1IEMEHTa YKECTKOCTU, BK/IHOYAIOLErO YYaCTKMN bea U Cef C NOHOM TONLLMHOM t, B NPeAnoNoKeHNN, YTO KpaeBon oTrmb
TepseT 06Uy YCTOMUYMBOCTb KaK LLEHTPaIbHO CXKaTbIl CTEPKEHb (CM. pUCYHOK B.3).

Kputnyeckoe HanpsxKeHue ynpyrom notepm ycToMunMBOCTM onpeaenatoT no opmyne (7.28):

2. JKEI,

(e} =

cr,s & ’

rae Ki - »XecTkocTb ynpyrono,u,aTnMBoﬁ CBA3U;
Is - MOMEHT MHEPUNN HAYaA/IbHOTO PACHETHOIO Ce4eHNA KPaeBOro asiemMmeHTa *XeCTKOCTU OTHOCUTENNbHO OCU a-a,

As - NN0WaAb HaYaNbHOro PacHeTHOro ceveHMA KPaeBoro 3/1eMeHTa }KeCTKOCTU M3 NepBOoro tana (CM. PUCYHKM
7.81B.2).

Ocr,s

Ocrs

UL

PucyHok b.3 - Bropoi aTan. Kputuueckue HanpaxKeHus

norepu yCTOﬁ'—IMBOCTM Gcr,s KpaeBoro 3ziemeHTa XeCTKOCTM|,
NnoNly4eHHOro Ha nepBom 3Tane
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Nanee onpegensatoT KoapduumeHT Xd CHUNKEHMA HecyLel cnocobHocTH (cm. pucyHok B.4) Bcreacteme notepu
yCToMUMBOCTU OopMbl cedeHus (nnockas Gopma NoTepu YCTOMUMBOCTM KPAEBOrO 3/1€MEHTA PKECTKOCTU) C y4eTom

YC/IOBHOW rMBKOCTU kd no 7.3.2.9 u popmynam (7.31) - (7.33).

Ocom = Ry

Ccom = XdRy

Ocom = XdRy

Utepauus 1

PucyHok B.4 - Bropoii atan. CHuXeHHas npouHoctb Xd Ry

A1 HAYA/IbHOTO PACYETHOrO CeYEeHUA 3/IeMEHTA
¥ECTKOCTU € naowaabio A,

b.1.4 TpeTwmii aTan

Tpemﬁ 3Tan He obnasaTteneH U npegnonaraetr UTepaumMoHHOE YTOYHEHME 3HaAYeHUA Xd, npn KOTOpOm

HanpAaXxeHwne B asiemeHTe XKeCTKOCTU NPUHNMAIOT PpaBHbIM Xd Ry N Npn NaMmeHeHHbIX 3Ha4YeHUnAX p .

UTepaumio HauMHAIOT C MOAUPULMPOBAHHBIX 3HadeHnit P, noayueHHbix cornacHo 7.3.1.7, HO BMeCTO }\’p

NpUHMMaIOT 7\’p,red , KOTOpYylo onpeaenatoT no popmyne

Xp,red :Xp Xd -(5-1)

B ¢opmyne (b.1) 3HaueHue }\‘p NPUHUMAIOT U3 NepPBOM UTepaLmm, a 3HayeHne Xd - M3 npeablayLiel utepauum.

Mpy 3TOM pasmepbl YCTONUYMBBIX YYACTKOB CHKaTbIX MNAACTUH, MPUMbIKAIOWMX K IIEMEHTY KECTKOCTU (bex U Cef), B
KaXK40M UTepaumm yTOYHAIOT UCXOAA U3 NOJHbIX 3HAYEHUI b, U ¢, @ TONLWMHA HE MEHAETCA U NPUHUMAETCA PaBHOW t
(cm. pucyHok B.5).

MTepau,vwl npoBoaAT A0 TeX Nop, NOKa He CTaHyT BbINOJIHATLCA caegyrume ycnoBua: Xd,n ~ Xd,(n_l), HO

Xd,n < Xd,(n—l) .
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Ocom = Xd.nRy

Utepauman

PucyHok b.5 - Tpetuii atan. CHuxeHHasa npoyHoctb Xd n Ry

ONA YTOUHEHHOrO PacyYeTHOro CeYEeHUA 3N1eMEHTa KeCTKOCTH
c naowaapio A, , B UTepauum n

b.1.5 YeTBepTbiit 3Tan

OnpeaensatoT apPeKTUBHYIO NoWAAb 3/IEMEHTA KECTKOCTU.

3¢ddeKTUBHYIO NNoLWaAb KPAaeBOro a/IeMeHTa KecTKOCTU (CM. puUcyHoK b.6) BbiuncaawoT no 7.3.2.10 n popmyne
(7.34).

Mpu onpegeneHnn reomeTpUYEecKUX XapaKTepUCTUK 3GPEeKTUBHOro nonepevyHoro cedeHua 3¢GEEeKTUBHYIO
naowaab As req ONPEAENatoT C yHETOM YMEHbLIEHHOMN TONWMHDI treq /15 BCEX 3/IEMEHTOB, BKIOYEHHbIX B As. 3HaYeHMe

treq BbluMCAAT No 7.3.2.11 n dpopmynam (7.34a) - (7.348).

Ocom = Ry Ocom = Ry

|4— be1 —>|J 4 h——bean '-—>| Ocom = Ry
_ff T_;md T Ef

Cef,n ]

/
! ]
: /

PucyHoK b.6 - YeTBepTblii 3Tan.
OKoHuaTenbHoe 3¢pPpeKTuBHOE NnonepeyHoe ceyeHmne
C}KaToi NONIKM C KPaeBblM 3/1IEMEHTOM YKeCTKOCTU

6.2 MopapoK onpegeneHna 3pPeKTUBHON WUPUHDBI CHKATLIX MNAACTUH C MPOMENKYTOUHbIMU 3/1eMEeHTaMKU
JKEeCTKOCTH

b.2.1 PacyeT Npome)KyTOYHOro anemeHTa XKeCTKOCTU, NOAKPEensAlLWero CXatylo NNAcTUHY, cnepyeT BeCTU
noaTanHo.

6.2.2 MNepsblit 3Tan

OnpeaenAloT HayanbHoe 3GPEeKTUBHOE nomnepeyHoe CevyeHue NAACTUHbI C MPOMENKYTOUYHbIM 3N1EMEHTOM
YKECTKOCTU (CcMm. pUcyHOK B.7). B cooTBeTcTBUM € Tabaunuein 7.2 1 7.3.1.7 onpeaensitoT 3Ha4eHUA b1 e1, b1ea VU bae1, baes B

3aBMCUMOCTM OT KoadpduumeHTa p , onpegensemoro no ¢opmynam (7.12), (7.13) nam (7.19). NpegnonaratoT npu 3TOM,

YTO 3/1IEMEHT XKECTKO noakKpennAaeTr nnaactunHy (K :OO)' a ypoBeéHb HOPMa/IbHbIX CXWUMAKOUWMKUX Hal'lpﬂ)-KeHMf;I B
NNaCTuHe paBeH:
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- Npu onpeaeneHnn peagykumMm oCHOBHbIM meTogom (no ¢opmynam (7.12), (7.13)) B popmynax Tabaunubl 7.2

npuHumatot 01 = Ry;

- Npy onpefeneHun pesykumm B CEYEHUU anbTepHaTUBHbIM MeToZom (no dopmyne (7.19)) B dopmynax

Ta6/'IMLI,bI 7.2 Gl NMPUHUMAKOT PaBHbIM MaAKCMMAJIbHOMY HaMPAXEHUIO CXKaThA B NJ1aCTUHKE, COOTBETCTBYHOLLEMY
onpep,eneHHoﬁ nTepaunn.

[danee onpegensoT naowasb As ¥ MOMEHT MHepLnK Is (OTHOCUTEIbHO OCM 0-a) HaYaIbHOTO PACYETHONO CeYEeHMs
NPOMEIKYTOYHOIO 3/1eMEHTa }KEeCTKOCTH (CM. pUCYHKK 7.9 1 B.7).

Ocom = Ry Ocom = Ry Ocom = Ry

D1 g1 > 4 Lr—b1,e2 B l<— b e1 > v € D3 2 >
t t t

K

PucyHokK b.7 - NMepsbin 3Tan. HauanbHoe 3¢ peKTnBHoe nonepeyHoe
ceyeHue CXKAToM NNACTUHDbI C MPOMENXKYTOUHbIM 3/1EMEHTOM }KEeCTKOCTU

npu K =00 y HopmanbHbix HanpsskeHnax Gcom = Ry

6.2.3 Bropoii atan
OnpenenatoT  KPUTUYECKOE HampsaKeHMe noTepu  YCTOMYMBOCTM  HAYa/lbHOTO  PACcYeTHOro  CevyeHus
NPOMEKYTOYHOIO 3/IEMEHTA }KECTKOCTM, BKAOYAOLLETO YHACTKU b1e2, D21 M bs NONHOM TONWMHOM t (CM. pUCYHOK B.8),

B NpeanonoxXeHnn, Yto 3/IEMEHT XKeCTKOCTU TepAaeT 06LLI,YI-O YCTOVIHMBOCTb KaK UeHTpPasibHO cKaTbIn CTEPXEHb.

KpuTnueckoe HanpseHue ynpyroi notepun yctonunmsoctn onpegenstot no 7.3.3.5 u dopmyne (7.36).

OCI", S

<— D1,e2 > < D2 g1 »

PucyHok b.8 - Bropo# atan. Kputuueckue HanpsxKeHus norepu

ycronunsoctn Ocrs NPOMEKYTOUHOTO 3/1IeMEHTa KECTKOCTH,
NoJiy4eHHOro Ha NepBOM 3Tane

Nanee onpeaensaoT kKoapduumeHT Xd CHUNKEHUA HecyLel cnocobHocTh (cm. pucyHok B.9) BcreacTeume notepu
YCTOMUYMBOCTU GOPMbI ceveHus (naockas Gopma NoTepu YCTOMYMBOCTM NPOMENKYTOYHOTO 3/1EMEHTA KECTKOCTU) C

YUYETOM YC/IOBHOM rMBKOCTH Kd no 7.3.2.9 u popmynam (7.31) - (7.33).

< Ha canT 111


https://tk-expert.ru/

Ocom = Ry

4y
S

WNtepaums 1

PucyHok B.9 - Bropoii atan. CHuXeHHas npouHoctb Xd Ry

AN HAYA/IbHOTO PACYETHOTO CeYEeHUA 3/IeMeHTA
MEeCTKOCTM naowaabio A

b.2.4 Tpetwmii 3Tan

TpeTMVI 3Tan He obnasaTteneH U npeagnonaraer UTepaumMoHHoe yTOYHeHME 3HayveHUA Xd, npn KOTOpOM

HanpAaXxeHwne B anniemeHTe XKeCTKOCTU NPUHUMAIOT PaBHbIM Xd Ry N Npn NaMmeHeHHbIX 3Ha4YeHUnAX p .

UTepaumio HauMHAIOT C MOAUPULMPOBAHHBIX 3HadeHnit P, noayueHHbix cornacHo 7.3.1.7, HO BMeCTO >\’p

NpUHMMaIOT Xp,red , KoTopyto onpeaenstoT no popmyne (6.1).
B ¢opmyne (B.1) 3HaueHue }\‘p NPUHUMAIOT U3 NepPBOM UTepaumm, a 3HayeHne Kd - M3 Npeablaylieit utepauum.

Mpn 3TOM pasmepbl YCTOMUMBbIX YYaCTKOB CXATbIX MAACTUH, MPUMBIKAIOLWLUX K S/IEMEHTY eCTKOCTU (b1ex U bae1), B
KaXX[0M Tepauun yTOUHAKT UCXOAA U3 NMOJTHBIX 3HAYEHWUN bpi U bpy, @ TONLWMHA HE MEHAETCA U NPUHUMAEeTCA PaBHOM
t (cm. pucyHok 6.10).

WTepaumn NpoBOAAT A0 Tex Mop, NOKa He CTaHyT BbINOAHATbCA creaytowme ycnosma: Kdn ~ Xd (n-1), HO

Xan = Xd () -

Ocom = Ry Ocom = Ry

Ocom = Xd,nRy

WTtepaumna n

PucyHok B.10 - TpeTnii atan. CHMKeHHan npo4HocTb Xd n Ry

BN YTOUHEHHOTO PacyeTHOrO CeYeHUs 31eMEHTA }KeCTKOCTU
c naowaabio A, , B UTEpaumm n
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b.2.5 YeTBepTbiit 3Tan

OnpegenaoT 3pPeKTUBHYIO NIOLWAAb 3NEMEHTA KECTKOCTU.

3¢ddEeKTUBHYIO NNOLLAAb MPOMENKYTOUYHOTO 3/1eMEHTA KECTKOCTU (CM. pucyHoK B.11) BblumcastoT no 7.3.2.10 u
dopmyne (7.34).

MNpn onpefeneHnn reoMeTpUYEcKUX XapaKTepUCTUK 3PPEeKTUBHOrO nomnepeyHoro ceveHna 3dGeKTUBHYHO
naowaab As req ONPEAensatoT C yY4ETOM YMEHbLIEHHOMN TONLWMHDI treq /151 BCEX 3/IEMEHTOB, BKAIOYEHHDbIX B As. 3HaYeHMe
treq BbluMcAAT No 7.3.2.11 n dpopmynam (7.34a) - (7.348).

Ocom = Ry Ocom = Ry Ocom = Ry

|

<— D1 g1 > «— b1 g0 —» e— D3 g1 —>| v < D3 er *l

¥
 P—

r_f

t |
tred
PucyHoK b.11 - YetBepTblit 3Tan. OKOHYaTeNbHOe

adpPeKkTMBHOE NONEpeYHoe ceyeHue CKaToM NNACTUHDI
C NPOMEXYTOUYHbIM 3/1eMEHTOM }KeCTKOCTU

< Ha calT 113


https://tk-expert.ru/

MpunorxkeHne B
(cnpaBouHoe)

KO3®OULMEHTbI BBAUMOLENCTBUA kij, YYUTBIBAIOLLME COBMECTHOE AEMCTBUE YCUNIUN
(npunoxkeHue B B pea. UameHeHus N 2, yTB. MNprKasom
MwuHcTposa Poccmm o1 07.09.2021 N 643/np)

B.1 Metop 1
Tabanua B.1
KoagpdpuumeHTbl B3aumogeiicteua ki;
Koadpodunum .
eﬁfblu Ynpyrue csomncrsea
. | nonepe4yHoro cevyeHma, Knacc BcnomoraTensbHble 0603HaveHuA:
B3aumogaewn 4
CTBMA
Hy N
Cm,me,LT : N 1- N
Kyx 1_ w, = cr,x
NCI‘,X X l N
J— (px Ni
“ cr,Xx
X
k Cmy N
Xy 1— 1 N
I\Icr,y N
p— Crvy
}’Ly - 1 N
Hy IR
. y
Cm,XCm,LT N Ncr y
kyx 1—
NCF,X I
a; =1- —
Iy x
A€, a
me:me0+(l_meO)' —
' - T 144 /ea
X LT
Cm y = Cm,yO
Ky 2 a1
k Cm,y N Cm LT = Cm,x 2 1
w 1- L N[N
N - -
ey Ncr,y NCF,T
M, A
&, = .
N Wef X
roe Nerx - KPUTMYECKasa cuaa naockor Gpopmbl NOTEPU YCTOMUYMBOCTU
no dnepy OTHOCUTENIbHO OCU X-X B YNPYroM CTagmn ANA NoJIHOro
ceyeHus;
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Ner,y - KPUTUYECKasA cna NAOCKOW GOPMbI MOTEPU YCTOMYMBOCTM NO
Jlinepy OTHOCUTENIbHO OCU Y-y B YNPYroM CTagumn Aaa NOAHOMo
ceyeHus;

Ner,7 - KPUTHMYECKAA CUNA JNA KPYTUIbHON popMbl NnoTepu
YCTOMYMBOCTU B YNPYrow ctagmu;

It - MOMEHT MHEPLUMU MOTHOTO NONEPEYHOTO CeYEHMA NPK
cBOOOAHOM KpyyYeHuUU;

lgx - MOMEHT MHEPLMU OTHOCUTENIBHO OCK X-X

Tabanua B.2
KoadpoduumeHT C,i0 Nepexosa K 3KBUBaIEHTHOMU
NPAMOYronbHOM anope MOMEHTOB B Tabauue B.1
3nopa MOMEHTOB Crm,io
M,
PM, N
Cpio =0,79+0,21y, +0,36(y, —0,33)—
Ncr,i
1<y
M
4 2
n°El | f N
Cpio =1+| = L
h I ‘MI(Z)‘ I\Icr,i

M(z)

7
B
5>

roe Mi(z) - makcumanbHbIi MOMeHT My unn My;
|fz| - MakcMmanbHbIM Npornb anemeHTa No ero AAnHe

B.2 Metopg, 2
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Tabnuua B.3

KoaddpuumeHTtol B3aumopgeincteuna ki Ana ceueHmii,
He YyBCTBUTE/IbHBIX K AedopmaLuam KpyueHus

Koadpdpuum
€HTbl -
. | Tun ceveHusn Ynpyrve cBoiCTBa NONEPEYHOro cevyeHus, Knaccobl 3 n 4
B3aMmoge
cTBUA
- N N
K C,,-|1+0,6k -———|<C, -[1+0,6- ——
(Perf Ry (pxp\ef Ry
BYTaBpbI
ey AByTtasp ket
npAMOYronb
ke Hble 0,8ks
3aMKHyTble
= N N
K, Cpy| 140,68, - ———|<C, [ 14+0,6- ———
0, AR, ¢, AR,
Tabnuua B.4
KoadopuumeHnTbl B3anmopgeiicteusa ki ana ceuyeHun,
YyBCTBUTE/IbHDLIX K AedOopMaLUam KpydeHUs
K
Oadxb””'lfembl Ynpyrue cBoiicTBa NONepPeYHOro cevyeHus, Knaccol 3 1 4
B3aMMmogencTama
Kxx kxx 13 Tabnunubi B.3
Ky ky 13 Tabnunupl B.3
) 0,051, N L[y 0,05 N
» — . >1— .
(Cm,LT _0’25) (PyA%f Ry (Cm,LT _O>25) (Pyp\ef Ry
kyy kyy n3 Tabnnupbi B.3
Tabnuua B.5
KoadduumeHTbl C,, nepexoaa K 3KBUBAZIEHTHOMN
NPAMOYro/sibHOM 3nope MOMeHTOB B Tabaunuax B.3 n B.4
Cm,x, Cm,y n Cm,LT
3nopa MOMEHTOB MpaHUUbI CocpenoToyeHHan
PacnpepeneHHasn Harpyska
Harpyska
-
M . 1<y <1 0,6+0,4y >0,4
WM
0<a,<1 | -1<y<1 0,2+0,80, > 0,4 0,2+0,80, > 0,4
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0,1-0,8a, > 0,4

—0,8a, 20,4

-1<y<0 |0,1-(1-0,)-0,8a,>0,4 | 0,2(-0a,)—0,8a, > 0,4
a, =M,/ M,

l<y<l 0,950,050, 0,90+ 0,10a,

O<y<I 0,95+ 0,050, 0,90+ 0,100,

“1<y<0 | 0,95+0,050,-(1+2y) | 0,90-0,10a, -(1+2y)

MpumevaHuna

1 [na 3nemeHTOB, NOABEP)KEHHbIX MOTEpe YCTOMYMBOCTU, KO3dOMUMEHTbI Cp

COOTBETCTBEHHO Cmx = 0,9 nnun Cpy = 0,9.

cneayetr nNpUHMUMaATbL

2 Cmx, Cmy W Cmir CnegyeT onpefenAtb B COOTBETCTBUWM C 3MIOPOM M3rMbaloLLero MOMEHTa MeXAay
COOTBETCTBYIOLWMMM TOYKAMM PACKPENIeHUn cneayowmnm obpasom:

KoapodmumneHT Cpy
Cm,x
Cm/y

Cmi1

N3rnb OTHOCUTENBLHO OCH

X-X

yy

X-X

HanpaB/sieHWe pacKkpenaeHuna

y-y

X-X

X-X.

Tabnuua B.6
MakcMmanbHble 3HaYeHUs Ko3pPULMEeHTOB B3aMMOAENCTBUA
KoadduumneHT B3anmopaeiictama Knacc ceueHun 4
kXX 1'6Cm)(
kyy 1,6Cpry
ky)( 1,0
kyy 1,6Cpry
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MNpunoxkeHne I
(cnpaBouHoe)

ONPEAENEHUE KPUTUYECKOTO MOMEHTA NOTEPU YCTOMYUBOCTU NJIOCKOI ®OPMbI U3TUBA B
YNPYrouv CTAAUU

[na ceyeHWn, y KOTOPbIX NIOCKOCTb AENCTBMA MOMEHTA COBMAAAET C MJAOCKOCTbIO CUMMETPUN, KPUTUYECKUIA
MOMEHT NOTEPU YCTOMYMBOCTU NAOCKOM GopMbl M3rnba B ynpyron ctagmm, B 3aBUCMMOCTU OT PACYETHOM CXEMbI U
CXeMbl AENCTBUA HArpy3oK, B obLLem Buae BbluUCAAOT No popmyne
(8 pea. UameHeHus N 2, yTB. Mpunkaszom MuHcTpos Poccum ot 07.09.2021 N 643/np)

2El k, V1 (kL)GI
M, =C, TEk Lg)zy k_y | . +(7EZE)| t +(C2yg _CSyj)2 _(CZyg _CSyj) , (I1)
y w g,y g,y

(bopmyna .1 B pea. U3ameHeHus N 2, yTB. MNpurKasom
MuHcTposa Poccmm ot 07.09.2021 N 643/np)

rae It - MomeHT MHepLunun npu CBOGO,CI,HOM KPy4YeHUN NOTHOIo Ce4YeHuns;

|m - CEKTOPUANbHbIN MOMEHT MHEPLIMKU NONHOTO CeYEeHUs;
lg,y - MOMEHT MHEpPLMM MOJHOrO CeYEHUSA U3 NIOCKOCTU AeNCTBUA U3rMbaIOLWEro MOMEHTa;
L - HepackpenieHHas aanHa 6anku;

Ci, G, G3 - KOapdMUMEHTbI, 3aBucALLME OT GOPMbI NPUNOKEHUA HArPy3KM M YCNOBUI 3aKpensieHnin 6anok Ha
LWAPHMPHbIX OMopax, NpeacTaBneHHble B Tabauuax .1 u .2, apyrue BapuaHTbl 3aKpenneHuin MoryT 6biTb
npeacTaBaeHbl C NOMOLLbIO KO3ddULMEHTOB k, U ky;

ky, kw - K0O3dONUMEHTbI pacyeTHOM AMHbI, 3aBUCALLME OT YCAOBUIA 3aKPeNNeHUs TOPLLEBbIX CeYeHuin; k, 3aBUCUT
OT NOBOPOTA TOPLEBbIX CEYEHUN OTHOCUTENbHO Oonee cnaboih ocn y-y, a KoadduumeHT k, XapaKTepusyer
orpaHMyeHne gennaHaumin cedvenua. KoadpduumeHTbl ycTaHasauBaloT B npegenax ot 0,5 npu orpaHUYeHHbIX
aebopmaumnax o 1,0 npu ceobogHbix aedpopmaumax. B cnydae cBoboaHbIX gedopmaumii Ha O4HOM KOHLEe 6anku u
OrpaHMYEHHbIX Ha APYroM 3Ha4YeHue Ko3hpOULMEHTOB NPUHMMAIOT paBHbIM 0,7. lonycKaeTca NpMHMMaTb 3Ha4YeHus ky
=ky=1,0;

Vo = (Va - ¥s) - Va U s ABAAIOTCA Y KOOPAMHATAMM TOUKN NPUAOKEHUA HArPy3KKU M LLEHTPa KpydyeHns. KoopanHarsl
NONOXKUTE/bHBI, €C/IN HAXOAATCA B CXKATOM YaCTU CEYEHMA, U OTPULLATE/NIbHbI B PACTAHYTOW;

yj - NapamMeTp, OTPaXKaloLWMi cTeneHb aCUMMETPUM NOMNEPEYHOTO CEYEHUA OTHOCUTEIBHO OCU X-X, PaBHbIW HY/HO
ONA ceyeHMn BanoK, CUMMETPUYHBIX OTHOCUTE/NbHO 06eux ocelr. MapameTp MNONOXKUTENEH, eCn Npu unsrnbe
HanpAaXxeHnAa B noAace C HanboNbLLNM MOMEHTOM MHEepPUMN OTHOCUTENIbHO OCU Y-y ABNAAKOTCA CKUMAOLWLNMN:

h
Yj =08y =, ccmty 20;r2)

hC
Yi=V; PR ecmn y; <0, (r3)

If_lft

_ C
roe Vi _I

, (M.4)
fc + I ft

34€Cb Ife - MOMEHT MHEPLMN OTHOCUTE/IbHO OCKU Y-y CHATOro Nosca YC/IOBHOTO 3KBMBA/IEHTHOrO AByTaBpa npu
n3rnbe oTHOCUTENbHO OCU X-X (CM. pUCYHOK I.1);
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It - MOMEHT MHEPUMWN OTHOCMTE/NIbHO OCK Y-y PacTAHYTOro Nosica YC/OBHOTO 3KBMBAJIEHTHOrO ABYTaBpa Mpu
n3rnbe OTHOCUTENbHO OCU X-X (CM. pUCYHOK I.1);

h¢ - paccTosHMe MeXAay LeHTPaMM TAXKECTU NOACOB YCNOBHOMO 3KBMBA/IEHTHOrO AByTaBpa (CM. pUCYHOK I.1);

< b -
Y
T (7 . N
O | O S ———— -X
h et
Pl

| |
P S— || — <
h >l 21 fe
| N

PucyHoK I.1 - YcnoBHoe npeacTaB/ieHUe ce4YeHUA C OAHOM
OCbl0O CUMMETPUU B BUAE ABYTaBpa ANA onpeaeneHua napamerpa y;

(skcnaunkaums B peq. MameHeHus N 2, yts. NMpurkasom MuHcTpos Poccum ot 07.09.2021 N 643/np)
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KoadduumeHTbl C; 1 C; ana 6aN0K ¢ MOMeHTamM Ha onopax

Tabnuua .1

G
r aHEjLZY:KMCHMOBMH INIOPbI MOMEHTOB ky =
P y v, <0 ¥, >0
Y=41| 1,0 | 1,00 1,000
J } } 0,5 | 1,05 1,019
Y =43/4| 1,0 | 1,14 1,000
IHHHW 0,5 | 1,19 1,017
Y=41/2| 10 | 1,31 1,000
Y =41/4| 1,0 | 1,52 1,000
Y=0| 1,0 | 1,77 1,000
3 P
Y=-1/4| 1,0 | 2,06 1,000 0,850
me 05 | 2,15 1,000 0,650
L]
W=-1/2| 10 | 2,35 1,000 1,3-12y,
m\m 05 | 2,42 0,950 0,77
w l//f
W=-3/4] 10 | 260 1,000 0,55y,
[T 05 | 245 0,850 0,33y,
Y=-1| 10 | 260 ¥, —y
ﬂm\w 05 | 245 | 0,125-0,7y, | 0,125-0,7y,
_ I f.c I f.p
MpumeyaHue - Ana 6anok c momeHTamm Ha onopax Cryg = 0; V= T ,
f.c f.p

Ha cauT
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roe If,c n /f,p - MOMEHTbI MHEPUUN CHKATbIX U PACTAHYTbIX NMOJIOK OTHOCUTE/IbHO cnaboi ocu y-y. Korga

T

El
P— + <10 , C1 pomKkeH bbITb pasaeneH Ha 1,05, Ho 6bITb He meHee 1,0.
k,L\ Gl

(8 peq. U3meHeHus N 2, yTs. Mpukaszom MuHcTpos Poccuu ot 07.09.2021 N 643/np)

Tabnuua .2
KoadduumeHTbl Ci, C; n C; ana 6anokK c nsrubatoweit Harpyskoi
Harpyskyt 1 rpanudHbie 3nopbl MOMEHTOB k, G G G
ycnosusa
P
1,0 1,127 | 0,454 | 0,525
[(TTTT1T7] 4
Xg 5 0,5 | 0,970 | 0,360 | 0,438
le W 1,0 1,348 | 0,630 | 0,411
Z; 0,5 1,050 | 0,480 | 0,338
Poa P 1,0 | 1,040 | 0,420 | 0,562
%Fd d . d d%F 0,5 | 0,950 | 0,310 | 0,539
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MpunoxkeHne [

METOAUKA ONPEAENEHUA YAAPHOW BA3SKOCTU TOHKO/IMCTOBbIX 9/IEMEHTOB TO/ILLIMHOWN A0
4,5 mm MNMPU OTPULLATE/IbHBIX TEMIEPATYPAX
(npunoxkeHue O eeeaeHo M3ameHeHnem N 1, yTB. NprKasom
MuHcTtpos Poccum ot 28.01.2019 N 51/nip)

A.1 O6nactb npumeHeHUs

HacTosuwas meToaMKa pacnpocTpaHAeTCA Ha MCNbITaHUMA TOHKOJMCTOBOrO MpoKaTa, B TOM 4YuC/Ae Ha
OLlMHKOBAHHbIN X0/04HOTHYTbIA NPOdUb, TOAWMHOM 40 4,5 MM.

[.2 MeToa ot60opa o6pasuos

[.2.1 MeToz Bblpe3KKN 3aroToBOK A1 U3roToBseHMa 06pasLoB, OPMEHTALLMA OCM KOHLEHTPATOPa, TEXHOIOMUS
BbIPE3KWN 3ar0TOBOK M U3roToB/IeHNA 06pa3LLoB - B COOTBETCTBUK C TpebosaHuamn FOCT 9454,

[.2.2 Mpu Bbipe3Ke 3aroToBoK 06pa3Los HeobxoamMmo nsberaTb HaKkaena v Harpesa, USMEHAIOLWMX CBOWCTBA
MeTanna, eCAN He NPeAyCMOTPEHO MHOE B HOPMATUBHO-TEXHUYECKOW AOKYMEHTALMM Ha NPOAYKLMIO.

[.2.3 [donyckaeTca wucnonb3oBaTb 06pasubl ¢ HeobpaboTaHHbIMM MNOBEPXHOCTAMMU, pPa3Mepbl KOTOPbIX
cooTBeTCTBYIOT TpeboBaHMam obpasuos TMna 4 nam 14 no FOCT 9454,

[.2.4 NucTbl npoduna ToNWwmHOM 3 - 4,5 MM LOMNYCKAeTCA UCMbITbIBAaTb HA YAAPHYHO BASKOCTb B BUAE OTAE/bHbIX
NAACTMH C KOHLLEHTPATOPOM.

[.2.5 N3 06pasuoB ToNWMHON A0 2,5 MM M3roTaB/IMBAKOT NaKeT TO/IWMHOM He meHee 3 mm. [pu U3roToB/IEHUN
nakeTHoro obpasua cnefiyeT MCNONb30BaTb OAUH U TOT Ke Npoduab ¢ 04MHAKOBOKN TONWMHOM (TO ecTb U3 OAHOM
napTuu npoduns).

A.3 KOHCprKTMBHbIe 0CO06EeHHOCTU U3roTOBAEHUA NAaKeTHOro 06pa3u,a

[.3.1 Nnockue 3aroToBKM pasmepom 55 x 8 Mm cobumpatoT B nakeT 0buwelt TONWNHOM HE MeHee 3 MM.
[.3.2 NakeTHbI 06paseL, C NOMOLLBIO CTPYOLMH 3aKPENAsaIOT OT B3aAMMHOIO CMELLLEHUA NTIOCKMX 3ar0TOBOK.
[.3.3 Ha pacctosHmn 17,5 +/- 0,1 MM OT ocK HaZpesa pa3medaloT Ba OTBEPCTHUA.

[.3.4 CBepneHune nakeTHoro ob6pasLia Npom3BoSAT CBEPSIOM AMaMeTPOoM 2,2 MM. NN0CKMe 3aroTOBKM B NaKeTe
CTArMBAOT BUHTAMM anameTtpom 2,0 mm.

[.3.5 Ha nakeTHom 06pasLie Co CTOPOHbI, MPOTUBONO/IOKHOM ABUKEHMUIO YAAPHOTO MEXaHW3MA KONpa, HAHOCAT
V- nnn U-ob6pasHbiii Hagpes. TpeboBaHMA K FeOMETPUM U TOYHOCTU U3FrOTOBAEHUS Hagpesa - B cooteeTcTBMu ¢ TOCT
9454,

[.3.6 MNoBepxHOCTb TopLA NakeTHoro obpasua NoaBepratoT MexaHMYecKol 3a4MCTKe 3anoa/nLO CO CTOPOHDI
y4apa MoaoTa AN COXPaHEHUA ero yCTOMYMBOCTU MPU UCMIbITAHUMN.

0.4 Annapartypa 1 matepuanbl

0.4.1 UcnbiTaHWs Ha yAapHbIA M3rmb nakeTHoro obpasua NpoBoAAT C MOMOLLbIO KOMpa C HOMWUHANbHOM
noTeHuUManbHOM sHepruein masTHUKa 300 O (30,0 Kr-m).

[.4.2 KOHCTpYKTMBHble 0cobeHHOCTM Konpa npuHuMmatoT no FOCT 9454. [lonycKkaeTcs NPUMMEHATb Cnocobbl
oxJlaxaeHuns obpasLoB U TEpMOMETPbI, pekomeHayemble FTOCT 9454,

0.4.3 [Ona Bu3yanbHOro HabAlOAEHMA NOBEPXHOCTEM M3/IOMOB MNaKeTHbIX 06pasuLoB peKkoMeHAyeTcs
MCMOo/1b30BaTb ONTUYECKME NPUBOpPbI C yBeandeHmem oT 10-kpaTHoro go 40-KpaTHOro (CM. NyHKT 6.10.2).
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[.4.4 amepeHune paboyero ceyeHUs NnakeTHoOro obpasLa NpoBoAAT WTaHreHuMpKynem no NOCT 166.
.5 NMoAaroToBKa K UCMbITaHUIO U NpOBeAeHUe UCTIbITAaHUA

[.5.1 MNoaroToBKy 1 NpoOBeAEHNE UCMbITAHWUI ciegyeT NpoBoauTb B cooTBeTcTBUM ¢ FTOCT 9454,

[.5.2 CymmapHyto paboTy yaapa nakeTHOro obpasia onpesenstoT no WwKase MasTHUKOBOro Konpa.
[.6 O6paboTKa pe3ynbTaToB UCNbITaHUI

[.6.1 UcnblTaHWA NPU3HALOT yCNewHbIMK, eCAX NPOM30LLIO pasgeneHne nakeTHoro obpasua Ha Ase Yactu. 3a
pe3ynbTaT UCMbITaHMUA NPUHUMAIOT PaboTy yaapa.

[1.6.2 3a pe3ynbTaT UCNbITaHMA OAHOrO €10A (MN0CKOI 3aroToBKK) NakeTHoro obpasua NPUHUMAIOT YacTHOe OT
AeneHua paboTbl yaapa paspylleHns nakeTHoro obpasia Ha KOMYeCTBO CNOEB B NaKeTe Npu YCA0BUM, YTO BCE C0U
(nnockue 3aroToBKM) paspywINANCL NO OAHOMY MEXaHMU3MY: BASKOMY UK XPYMKOMY.

[.6.3 Mpu noasneHMM B NAKETHOM 06pa3LLe CNOEB C PA3/IUYHBIM MEXAHU3MOM Pa3pPyLIEHUA cneayeT NPUHATD,
YTO BK/1AZ, C/10A C XPYNKUM KPUCTANINYECKUM CTPOEHUEM M3/10Ma PaBeH Hy0. YAapHaa BA3ZKOCTb OCTa/IbHbIX CN0EB
yCTaHaBAMBAETCA B COOTBETCTBMMU C YKasaHuMamm [1.6.2.

[.6.4 MNMpun nosiBNEHNUN B NAKETHOM 06pa3LLe CMELIAHHOIO MexaHM3Ma paspyLleHus (XpynKnin + BA3KKIA, TO ecTb
AMOUYHbBIN U/UNN NNACTUYECKUI CABUT), CheayeT U3MeHeHnemM TemnepaTtypbl ucnbitaHma (c warom ot 10 °C go 20 °C)
HaNTW ycnoBMe No BUAY U310Ma A/1A OAHO3HAYHOM TPAKTOBKU MeXaHU3Ma PaspyLUEHUS - BASKUI UM XPYTNKUNA.

[.6.5 3a KPUTUYECKYIO TeMMNEPATYPY XPYNKOCTU TOHKO/UCTOBLIX CTajfeil TONLWMHOM 40 4,5 MM NpUMHUMMaeTcs
TemnepaTtypa, Npu KOTOPOK yaapHan BA3KOCTb 40CTUraeT HOPMATUBHOIO (KPUTEPMANbHOMO) 3HaYEHuUA.

[.6.6 3a KpUTHMYECKYIO TEMMNEPATYPY XPYNKOCTU CTa/IbHbIX TOHKOCTEHHbIX XO/I0AHOTHYTbIX Npoduaen mapok 220
- 250 1 280 - 350 no FOCT P 52246 npMHUMmaeTcs TemnepaTtypa, Npyu KOTOPOI yaapHaa BA3KOCTb CTanuM cocTaBaseT 34

[x/cm?.

[.6.7 3a KpUTUYECKYIO TEMMEPATYPy XPYnKocTu ana npodunein ToAwmMHON 2,5 MM U MeHee, UCMbITaHHbIX Ha
obpasuax Wapnu (tvn 14 no FOCT 9454), npuHMMaeTcs HOPMAaTUBHOE 3HaYeHue yaapHol BA3KocTM 24 [xx/cm? npu
YCNI0BUMW, YTO A0NA BA3KOM COCTaBAAIOLLEN M3/I0oMa - He MmeHee 85%.

[.6.8 [lonyckaeTca ycTaHaBAMBATb HOPMATUBHOE 3HaYeHMe yAapHOMN BA3KOCTU MO Pe3yNbTaTaM KOHTPOJIbHbIX
MCMbITaHUI C yYacTUEM CMeunanm3MpoBaHHON OpraHn3aLmm.

[.6.9 Pe3ynbTatbl U3MepeHUn BHOCATCA B MPOTOKO UCMbITAHUA.
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BUB/TMOTPA®UA

[1] ®depepanbHbii 3akoH oT 30 Aekabpa TexHWYECKUn pernameHT o 6e30NacHOCTM 34aHUI U

2009 r. N 384-93 COOPYKEHUM
[2] depepanbHbIit 3aKOH OT 22 MtoNA TexHUYeCKUn pernameHT o TpeboBaHUAX NOXKapPHOM
2008 r. N 123-93 be3onacHocTK
YOK 69+624.014.2.04(083.74) OKC91.080.10 77.140.70

Kntouesble cnoBa: nNerkme cTasibHble KOHCTPYKLUMU U3 TOHKOCTEHHbIX XO/I0AHOTHYTbIX OLMHKOBAHHbIX
npopunen wn nNPodUAMPOBAHHBIX NUCTOB; TpeboBaHMA NO 0ObecneyeHuo HaLEeKHOCTH,
MexXaHWYyecKoW  6e30MacHOCTM,  AO0/ITOBEYHOCTM, KOPPO3MOHHOM  CTOMKOCTM,  MOXKapHOM
6€30NacHOCTU M OFHECTOMKOCTU; pacyeT KOHCTPYKUMI Mo npeaesibHbIM COCTOSIHUAM; MaTepuanbl
ONA KOHCTPYKUMA U COeAMHEHUN; pacyeT KOHCTPYKTUBHbLIX CUCTEM 34aHUN U COOPYKEHUN Ha
NPOYHOCTb U YCTOMYMBOCTb
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MpeameTHbIN YKa3aTenb:

B

BA3Koe pa3pyweHune

a

JonroBe4yHocTb

3

3akpenneHune

K

KacceTHbin npodunb

KacceTHbin npodunb

M

MexaHu4yeckasa 6e3onacHoOCTb
MwuHcTpomn Poccuu

H

Hape*HoCTb

HomunHanbHaA TONLWMHA

HAC Hanpsa)xeHHO-a4epopMMPOBaAHHOE COCTOAHME
(0

Onopa

OTHocuTenbHan rMbKocTb

OCHOBHbIe BUAbI COEAMHEHUN 3N1EMEHTOB KOHCTPYKLUMIN U3 CTasIbHbIX TOHKOCTEHHbIX
npodunen

n

MoxapHaa 6e3onacHOCTb

MakeTHbIN 0bpa3sel,

MnacTnyeckunii casur (cpes)
MonepeyHoe cevyeHne KpaeBoro otrmba
P

PacueTHana TonwmHa

PocctaHpapTt

C

CnucTtema aBTOMAaTM3NMPOBAHHOTO NPOEKTUPOBAHMA
.

TonwmHa cTasibHOro ncta
TOHKONNCTOBOWM NpOKaT

Yy

Ycnosue noxapHon 6€30MacHOCTU KOHCTPYKLUK
X

XpynKkoe pa3spylieHue (3gechb)

l.|

YacTnyHoe 3aKpensieHune

3

IpPeKT gnadparmol
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N B Havano ’[‘1

1 TeKkcT 3TOro AOKYMEHTa B3AT M3 OTKPbITbIX MICTOYHMKOB M aKTyaseH Ha MOMeHT popmuposaHua 07.02.2022.

MblI cTapaemca NOAAEPKNBATb BCE AOKYMeHTbl Hallel 6MBIMOTEKM B aKyTaNbHOM COCTOAHMM, HO, B CBA3W C 3aHATOCTbIO
OCHOBHOW PaboTOM, rapaHTUPOBaTb HE MOMKEM, NO3TOMY 3TOT TEKCT Ha CErOAHALLIHION AAaTy MOXET BbITb CTaPbIM UM Y3Ke
OTMEHEHHbIM. YTOUHANTE B 0DULIMANbHBIX U3AaHUAX.

MpeameTHbIN yKa3aTenb U ornasaeHne JoKymeHTa cGoOpMUPOBAHbI HAMM CAMOCTOATENIBHO U HE OTHOCATCA K odULManbHOMY
TEKCTY fOKYMeHTa. TepMUHbI SOKYMEHTA BblAeNeHbl, Pa3MeyeHbl MO TEKCTY M CBeAEHbl B NPeAMETHbIN yYKa3aTenb B
nosiyaBToMaTUYeCKOM pexkume ¢ nomoulpto nporpammbl FURDUS. O BO3MOXHbIX HETOUYHOCTAX, OBHAPYKEHHbIX OlMbKax
npocbba coobuwatb Ha aneKTpoHKy admin@furdus.ru c ykasaHnem Homepa gokymeHta CM KOHCTPYKLIMW CTA/TbHbBIE
TOHKOC...

Hawa opraHvsaums 1 agMMHUCTPALLMA CaliTa He HECYT OTBETCTBEHHOCTU 32 BO3MOXHbIN Bpea, v/uamn y6bITKK1, BO3HUKLLNE UK
NoJly4eHHble B CBA3M C MCNO/b30BAHNEM 3TOrO TEKCTA.
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HAY4YHO-MNPON3BOACTBEHHOE OB bEAWHEHWE

TEXKPAHOHEPIO

OpraHu3aums oKka3biBaeT KOMIJIEKCbl pa6ort:

JKCnepTHble e JKCnepTM3a NpOMbILLNIEHHOW 6e30MacHOCTU TEXHUYECKUX YCTPOWACTB, 3daHUM K
ycnyru no COOPYMEHWIA, IOKYMEHTALMM Ha OMaCHbIX NPOV3BOACTBEHHbIX 06beKTax (Or10)
npombiwneHHou | o JbcnenoBaHmne CTpoUTESbHbIX KOHCTPYKLINIA, 30aHWIA, COOPYHLEHWA.
6esonacHocTn | e Paspabotka nnaHos Meponpustui (MJIA, TIMJIA), TMJIAPH, TexHONMOrM4eCKX
perniaMeHToB, NaCcNopTOB TEXHUYECKVIX YCTPOCTB, TEXHUYECKOE OCBULETESbCTBOBAHME.
KoHcynbTaumnoH-| e [IpoMbiluneHHbI ayauT NpeanpuATUi, T.e. NpoBeaeHe 06crieqoBaHnA npeanpua-

Hblie ycnyru no
NPpOMbILLUIEHHOMN

TWI Ha COOTBETCTBYIE TPEOOBAHWAM NPOMBILLIIEHHOV 6E30MacHOCTL.
e Ugentudurauma n knaccupurauma 00 no yeTbipeM Kiaccam OnacHoOCTK, COMNpo-

6esonacHOCTU | pownenie B PocTexHaz3ope.
e [lomMoLLb NPy NULLEH3UPOBaHUM AeATENIbHOCTM Ha aKcnnyaTauuio O0.
MpoekTupoBaHue| e [poeKTUpoBaHKUe HOBbIX NPOM3BOACTB.
o UHeHepHbie u3bickanuA (0bcneoBaHie, OLieHKa COCTOAHWA).
¢ Pa3paboTKa NpoOEeKTOB TEeXHUYECKOro NepeBOOPYMEeHUA, KOHCepBaLuu,
nvkaraaumn Or10.
OueHka o CepTudmKauma obopynoBaHma Ha coorsetctBue pernamentam: TP TC 010/2011;
coorBerctBus | TPTC011/2011;TPTCO16/2011;,TPTC032/2013; TPTCO04/2011; TPTC020/2011.
* OueHKa cooTBeTCTBUA NUPTOB (OeKnapaLma, NOSHOE U NEPUOANYECKOE TEXHUYECKOE
0CBWETE/bCTBOBAHME).
* CneuuanbHan oLeHKa ycnoBui Tpyaa ( paboumnx Mecr).
O6yueHue, « [podeccuoHansHoe obyyeHue (bonee 150 paboumx npodeccuin). MpegatTecTaLmoHHan
aTrecraums noarotoBka (MpOMbILLNEHHaA 6e3onacHoCTb, 3neKkTpobesonacHocTk). OxpaHa Tpyada.
MorapHan be30nacHoCTb.
o ATTecTauma naboparopwii 1 CrieLvianvecToB HepaspyLuaioLLiero KoHtponA (JTHK)
3konoruyeckasn | * Paspabotkanpoextos[1[B, [1LIC, obocHoBaHMe AeATENLHOCTM MO 0BpaLLEHVIO C 0TX0Aa-
6esonacHoctb | MW o
o Pa3paboTka npoeKToB cCaHMTapHO-3aLUTHOI 30HbI NpeanpuAta (C33).
« JlabopaTopHble UccneaoBaHyA, oThop 1 nepBryHan 06paboTKa npab.
e 3NIeKTPOMOHTaKHbIE, 37IEKTPOPEMOHTHbIE U 3MIEKTPOM3MEPUTENbHBIE PabOTh!.
Crpoutenscrso, | V|CI'IbITapHMFI MU3MepeHus 3ng|($poycranoaou ngrrgeﬁmen%ﬁ. d
MOHTaX  MoHTarK, Hana[IKa, PEMOHT M TEXHMUYECKoe 06CyvBaHVe npubopos 6esonacHocTy.
Haw caut: krantest.ru Telegram-kanan: @tke_bot
Q- Ky3sHeuos Makcum bopucosuy

Moura: po@tke.ru
TenedoHobi: +7 (4922) 33-15-50, +7 (910) 174-84-80
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