Cn 16.13330.2017

CBOA NPABUI

CTANNIbHbIE KOHCTPYKLUUN

Steel structures

AxkTyanumsunpoBaHHasa pegakuuma CHull II-23-81%*

[JaTa BBeaeHunsa 2017-08-28

NMpeaucnosue
CBeneHunsa o ceofe npasun

1 NCONONHUTENWN - AO "HULU "CrtpoutenbcTteo" - ULHUNCK nm.B.A.KyuyepeHko, MI'CY, CM6IACY
2 BHECEH TexHn4yeckMM KOMUTETOM Mo cTaHaapTulaummn TK 465 "Ctpontenbcteo”
3 MNOATrOTOBJIEH «k yTBepxaeHuto [enapTaMeHTOM rpagoCTPOUTENIbHON  OeATeSIbHOCTHU

apXUTEeKTypbl MuHUCTEpPCTBa CTPOUTENBbCTBA M XWINWHO-KOMMYHaNbHOIMO XO03siCTBa Poccuiicko
®epepaunn (MmnHctpon Poccnn)

n
n

4 YTBEPXJOEH npukazom MwuHUCTepcTBa CTPOUTENbCTBA WM XWIMLWHO-KOMMYHANbHOrO XO035MCTBa
Poccuiickon ®epepaumnn ot 27 despans 2017 r. N 126/np v BBegeH B gencreue ¢ 28 aserycra 2017 r.

5 3APETNCTPUPOBAH ®epepanbHbiM areHTCTBOM MO TEXHMYECKOMY perynmpoBaHUO M MEeTPOSIoruu
(Pocctangaprt). MepecmoTtp CM 16.13330.2011 "CHwuM II-23-81* CranbHble KOHCTPYKUMn"

B cayyae nepecmoTpa (3aMeHbl) WM OTMEHbI HacCTOSLWEro CBo4a [rpaBusl COOTBETCTBYMOLjEE
yBegomsieHne byger ornybsnMkoBaHO B yCTaHOBJEHHOM rnopsgake. COOTBETCTBymwLas wH@Gopmaums,
yBEAOM/IEHNE N TEKCTbl PAa3MeLLaloTCsl TakXe B UHGOPMaLMOHHON cuCTeMe 06Lyero rosib30BaHms - Ha
opuymanbHoMm canTe paspaborunka (MuHcTpoi Poccun) B cetn UIHTEpHET

BHECEHDbI: nonpaBka, onybnukosaHHas B MYC N 10, 2018 roa; nonpaska, onybnmkosaHHas B UYC N
7, 2021 rop

MNMonpaBKn BHECEHbl U3roToBMTenemM 6asbl AaHHbIX

BHECEHbI: WN3meHeHne N 1, yTBepXAeHHOE W BBeAEHHOEe B AENCTBME MpuKazoM MuHucTepcTBa
CTPOUTENLCTBA M XMWUMLLHO-KOMMYHaNbHOro xo3saincrea Poccunckon depepaunm (MuHctpoit Poccmmn) ot 16
aBrycta 2018 r. N 530/np c 17.02.2019; W3meHeHne N 2, yTBepXXAEHHOE W BBEAEHHOE B AelCTBue
npuKaszoM MuHUCTEpCTBA CTPOUTENBLCTBA U XKXUIULHO-KOMMYHanbHOIO X03ancTea Poccuinckon depepaumm
(MuHcTpoit Poccmun) ot 4 pgekabpsa 2019 r. N 769/np c 05.06.2020; U3meHeHne N 3, yTBEPXAEHHOE U
BBEAEHHOEe B AENCTBME MpUKaszoM MuHUCTepCTBa CTPOUTENbCTBA WM XUAULWLHO-KOMMYHaNIbHOMO XO0351ACTBa
Poccuiickon ®epepaumn (MuHctpon Poccun) ot 15 gekabps 2021 r. N 946/np ¢ 16.01.2022; iameHeHne N
4, yTBEpXAeHHOe W BBeAeHHOe B AelCcTBMe NpuMKazoM  MUHUCTEpCTBA  CTpOUTENbCTBA U
XUINLWHO-KOMMYHAaNbHOro xo3sancrea Poccunckon ®egepaummn (MuHctpon Poccum) ot 31 masa 2022 r. N
434/np c 31.05.2022

N3meHeHns N 1, 2, 3, 4 BHeceHbl narotoButenem 6asbl AaHHbIX NO TekcTy M.: CraHaapTMHOPM,
2019; M.: CranHgaptuHdpopm, 2020; M.: ®rey "PCT", 2022

BBepneHue



HacTtosawmi ceog npaBun pa3pabotaH B cooTBeTCTBMU C DeaepanbHbiM 3akoHOM oT 30 aekabps 2009
r. N 384-03 "TexHn4eckun pernameHT o 6e30nNacHOCTM 34aHUA U COOPYXEHMN".

MNepecmoTtp CIM 16.13330.2011 BbiNoNHEH aBTOpckMM konnektuesom AO "HWUL, "CrtpouTenbcTtBo" -
LUHNNCK wm.B.A.KyuyepeHko (A-p TexH. Hayk U.U.BegskoB, A-p TexH. Hayk [1./[.0agecckuii; KaHg. TEXH.
HayKk M.U.[ykoBa, KaHA4. TexH. HayK /.B.KOHMH, KaHp. TexH. HayKk M.P.Ypuukuii, KaHg. TexXH. Hayk
M.U.Dapdenb, kaHa. TexH. Hayk b.C.LletaimH; wnx. C.B.ypoB); HNY MICY (a-p TexH. HayK A.P.TyCHUH);
3A0 "2pkoH" (a-p TexH. Hayk [.U.benbiin); APCC (unx. 4.C.EpemeeB, nHx. A.A.CockoB).

M3meHeHne N 1 Kk HacToAweMmy cBoay npasBun paspaboTtaHo aBTopckuMm konnektusom AO "HUL
"Ctpoutenbscteo” - UHUNCK wnm.B.A.KyuepeHko (pykoBoauTenb - A-p TexH. HaykK W.UN.Beaskos;
NCNONHUTENN - A-p TeXH. HaykK [1./4.04aecckuii, KaHa. TeXH. HayK M./.[ykoBa, KaHA. TeXH. HayK [.B.KoHuH,
KaHh. TexH. Hayk M.P.Ypuykwii, KaHA4. TexH. Hayk M.U.@apgenb, KaHA. TexH. Hayk /[.B.CosioBbeB,
C.B.l'yposB).

N3meHeHne N 2 k CM 16.13330.2017 paspaboraHo aBTOopckuMm konnektueom AO "HWUL, "CrpouTtenbcteo” -
LHNNCK nm.B.A.KyuyepeHko (pyKoBOAMTENDb - A-P TEXH. HAayK M./N.BeagskoB; UCMONHUTENN - A-P TEXH. HayK
Mn.[.0gecckmii, KaHp[. TexXH. Hayk M.U.[ykoBa, KaHA. TexH. Hayk [J.B.KoHuH, KaHA. TexH. Hayk
M.P.Ypuuykwnii, KaHh. TexH. HayKk M.U.@apgenb, KaHh. TexH. Hayk E.P.MauyenuHckuii; C.B.[ypos); 00O
"HAMWN" DPKOH" (a-p TexH. Hayk [.U.benvir); OO0 "MO "SHeproxenesobetoHuHsect" (K.[1.PomaHoB);
000 "®Oupma YHMKOH" (KaHA4. TeEXH. HayK B.B.KaTioLwunH).

N3meHeHne N 3 k CIM 16.13330.2017 pa3spaboTtaHo aBTopckuM konnektmsom AO "HUL "CrtpouTtenbcTeo" -
LUHUNCK um.B.A.KydepeHko (pykoBoauTenb - A-p TeXH. HayK U.M.BeaskoB; WCNOJMHUTENN - KaHA. TeXH.
HayKk M.U.lykoBa, 4.B.KoHuH, [.B.CosnoBbeB, M.P.Ypuuxkuii, M.U.@apgpensb, C.B.[ypos); 000 "HUNN"
OPKOH" (a-p TexH. Hayk IU.benbivi, KaHA. TexXH. HayK [M.A.[latkuH, A.A.CmupHoB); TAY HO "YnpaBneHue
rocakcrneptmabl" (KaH4. TeXH. HayK A.E.CBSTOLEHKO).

(N3MeHeHHas pepakunsa, N3m. N 1, 2, 3).

1 O6nacTb NnpuMeHeHun
1.1 Hactoawmnn ceog npaBuna yctaHaBnmeaeT TpeboBaHMs M pacnpoCTPaHSAEeTCs Ha NPOeKTUMpOBaHue n
pacyeT CTajibHbIX CTPOUTENbHbIX KOHCTPYKLUMI 34aHUA W COOPYXEHWUN pas3fIMYHOro Ha3HauyeHus,
paboTatowmx npm temnepatype He Bbile 100°C 1 He HMXe MUHyC 60°C.

HacToawmin cBog NpaBuil HE pPacnpoCTPaHSEeTCs Ha MPOEeKTUPOBaHMeE CTasbHbIX KOHCTPYKLMIA MOCTOB,
TPaHCMOPTHbIX TOHHENEeN 1 Tpyb Noa HacbINsAMK.

1.2 TpM nNpoeKTUpOBaHUM KOHCTPYKLUMA, HaxXxoasawWwMXcss B 0CObObIX YCNOBMAX 3KCMjyaTauum
(HanpuMep, KOHCTPYKUMA [AOMEHHbIX [Meyen; MarucrpanbHbIX W TexHonornyeckmx TpybonpoBoaos;
pe3epByapoB CreunasbHOr0 Ha3HayeHMusl; KOHCTPYKUWMIA 34aHWIA, NOoABEPrarmxcss CEeNCMUYECKUM
BO34ENCTBUSAM, WHTEHCUBHbIM BO3AEWCTBMSAM OrHS, TemnepaTypbl, paauvaunu, arpecCcuBHbIX Ccpea;
KOHCTPYKLUMUNA FMAPOTEXHUYECKNUX N MENMOPATMBHbBIX COOPYXXEHMUIM), KOHCTPYKUMWA YHUKANbHbIX 34aHUNA U
COOpPY>XEHMIN, 34aHMIN aTOMHbIX 3/1IEKTPOCTAHLUMN, a TakXe KOHCTPYKUWUI crneumanbHbiX Buaos (Hanpumep,
npeaBapuTeNibHO  HaMpSXXeHHbIX, MNPOCTPAHCTBEHHbIX, BUCAYUX, CTanexesne3obeToHHbIX, CTajibHbIX
TOHKOCTEHHbIX W3  XOJIOAHOTHYTbIX  OUMHKOBAHHbIX npodunein wn rodpupoBaHHbIX JINCTOB C
camMoHapes3alowmMn BUHTaMu), cnepyet cobnopgate TpeboBaHusA, NpeayCMOTPEHHble COOTBETCTBYHOLMMU
HOPMATMBHbLIMW AOKYMEHTAMM, B KOTOPbIX OTPaXeHbl 0CO6EHHOCTN paboTbl 3TUX KOHCTPYKLWNA.

(N3MeHeHHas pepakunsa, N3m. N 2).

2 HopMaTUBHbIE CCbUJIKU
B HacToslLeM cBoAe NpaBu/l UCMOMb30BaHbl CCbIJIKU Ha Creaylolne HopMaTUBHbIE AOKYMEHTbI:

FOCT 839-2019 MpoBoaa HeM3oNMpOBaHHbIE A8 BO3AYWHbIX JIMHUIA 3MeKTpornepeaayn.



TexHn4yeckune ycrnosus

FOCT 23118-2019 KOHCTpYKUWMM CTanbHble CTpouTesibHble. ObLne TexHn4Yeckne ycnoBms

FOCT 3822-79 MpoBonoka 6uMmeTaninyeckas crtaneMmegHasi. TeXxHMYeCcKmMe ycnoBus
FOCT 19425-74 Banku aoByTaBpoBble U LWWBEANEpPbl CTallbHble creunanbHble. CopTaMeHT

FOCT 27751-2014 HaneXxHOCTb CTPOUTENbHbIX KOHCTPYKUWMIA W OCHOBaHui. OCHOBHbIe
NONOXEeHUS

FOCT 27772-2015 T[pokaT Ans CTPOMTENbHbIX CTallbHbIX KOHCTPYKUMA. Obwune TexHuyeckme
yCcnoBsus

FOCT 28548-90 Tpy6bl cTanbHble. TEPMUHbBI N onpeaesieHns

FOCT P 54864-2016 Tpyb6bl cTanbHble 6ecwoBHble ropsyeaedopMUpOBaHHbIE A1 CBapPHbIX

CTaNlbHbIX CTPOUTEJIbHbIX KOHCTPYKHMVI. TexHuyeckne ycnosud

FOCT P 57837-2017 [ByTaBpbl CTajlibHble ropsyekaTaHble C napasnfefnbHbIMU FPaHaAMU MOJOK.
TexHn4yeckune ycrnosus

FOCT P 58064-2018 Tpy6bl CTanbHble CBapHble AN CTPOUTENbHbIX KOHCTPYKUMR. TexHu4yeckume

ycnosus
OCT P Ceapka n poactBeHHble npouecchl. CnoBapb. Yactb 1. Obwme TepMUHbI
58904-2020/1SO/T
R 25901-1:2016
rOCT P CBapka W poAacTBeHHble npoueccbl. CnoBapb. Yactb 3. CBapouHble

58905-2020/ISO/T npouecchl
R 25901-3:2016

rocT P NCO Ceapka. TepMMHbI MHOIOA3blYHbIE 419 CBAPHbIX COEANHEHWUN
17659-2009

CM 14.13330.2018 "CHwull  1II-7-81* CTpouTenbCTBO B CeWCMMYecKux pamnoHax" (c
n3mMeHeHuem N 2)

Cn 20.13330.2016 "CHwull 2.01.07-85* Harpy3kun n Bo3gencrena" (c nameHenmsamm N 1, N 2,
N 3)

Cn 22.13330.2016 "CHwull 2.02.01-83* OcHoBaHMs 34aHUN KU COOPYXeHUI" (C NM3MEHEHNSIMHU
N1, N2,N3,N4)

Chn 28.13330.2017 "CHwmI 2.03.11-85 3awmTa CTpOMTENbHbIX KOHCTPYKUWIA OT Koppo3mn" (c
nameHeHnsmn N 1, N 2, N 3)

Ch 35.13330.2011 "CHwI 2.05.03-84* MocTtbl n Tpy6bI" (C nameHeHnamm N 1, N 2, N 3)

CM 43.13330.2012 "CHwuI 2.09.03-85 CoopyXeHMss nNpOoMbIWAEHHbIX npeanpuatnin" (c
nameHeHnsmm N 1, N 2, N 3)

Chn 70.13330.2012 "CHwuI 3.03.01-87 Hecywue un orpaxgatowme KoHCTpykuun" (c
nameHeHnsmm N 1, N 3, N 4)



CM 131.13330.2020 "CHwumI 23-01-99* CtpouTenbHasa kanmatonorns”

cn KOHCTpPYKLUWN CTasibHble TOHKOCTEHHbIE M3 XOJIOAHOMHYTbIX OLMHKOBAHHbIX
260.1325800.2016 npodumnen wn rodpupoBaHHbIX AUCTOB. [lpaBuna npoekTupoBaHmsa (cC
nameHeHusMn N 1, N 2)

cn KoHCcTpykuun ctanexenesobeTtoHHble. [lpaBuna npoekTMpoBaHus (cC
266.1325800.2016 wu3meHeHusMmn N 1, N 2)

cn KoHCTpyKuUmMKn cTtaneHble. MNMpaBuna npoektupoBaHus (C nameHeHmsamm N 1,
294.1325800.2017 N 2)

MpumeyaHue - MNpn NONb30BaHMK HACTOSILMM CBOAOM MpaBui LenecoobpasHo NMpoBepUTb AENCTBUE
CCbIZTIOYHbIX AOKYMEHTOB B WMH(OPMAUMOHHOMN cucTeMe obuero nosb3oBaHUSA - Ha oduuManbHOM canTe
denepanbHOro opraHa MWCNOSIHUTENBHOW BRacTu B cdepe cTaHAapTu3aumMm B ceTu WHTEpHeT uam no
exXerogHoMy wuHdopMauMOHHOMY YyKasaTento "HauuoHanbHble cTaHAapTbl", KOTOpbIM onyb6/mnkoBaH Mo
COCTOSIHMI0O Ha 1 AHBaps TEKYLWEero rofa, M Mo BbiMyCKaM e€XeMeCSAYHOro MHMOPMAUMOHHOIO yKasaTtens
"HaumoHanbHble cTaHAapTbl" 3a TeKkywuin rog. ECny 3aMeHeH CCbIOYHbIA AOKYMEHT, Ha KOTOpbIM AaHa
HefaTUpOBaHHAsA CCblIka, TO PEKOMEeHAYETCs MCMosib30BaTb AEWCTBYIOLWY BEPCUIO 3TOr0 AOKYMeHTa C
YYETOM BCEX BHECEHHbIX B AaHHYK BEPCUI0 U3MEHEHUN. ECin 3aMeHeH CCbISTOYHbIV JOKYMEHT, Ha KOTOPbIN
JaHa paTMpoBaHHas CCblsIka, TO PEKOMeHAYyeTCs WMCMNOoMb30BaTb BEPCUMIO 3TOr0 AOKYMEHTa C YyKa3aHHbIM
Bbllwe roaoM yTBepxaeHus (npuHatus). Ecnn nocne yTBepXAeHMS HaAcCTOsWero ceBoda npaBwua B
CCbIJIOYHbIA AOKYMEHT, Ha KOTOPbIA AaHa AaTMpOBaHHas CCblJIka, BHECEHO WM3MeHeHMue, 3aTparmpatollee
NONOXEeHNe, Ha KOTOpOe AaHa CCblKa, TO 3TO MOJIOXEHNE peKoMeHAyeTCcs NpuMeHsTb 6e3 yyeTa AaHHOro
Nn3MeHeHusi. ECin CCbioYHbIN JOKYMEHT OTMeHeH 6e3 3aMeHbl, TO MOoJI0XeHWe, B KOTOPOM AaHa CCblIKa Ha
Hero, peKoMeHAyeTCs NPUMEHATb B 4aCTU, He 3aTparneatoleln 3Ty ccbiiky. CBeaeHus o AeCTBUM CBOAOB
npasun LenecoobpasHo nposepuTb B eagepanbHOM MHGOpMaLMOHHOM oHAEe CTaHAAPTOB.

(U3meHeHHasa pegakuus, Mam. N 2, 3, 4).
3 TepMuUHbI U onpeaeneHus

B HacTodweM cBoge npasun npuMeHeHbl TepMuHbl no FTOCT P 58904, TOCT P 58905, TOCT P UCO
17659 un NOCT 28548.

(N3MeHeHHas pepakunsa, N3m. N 4).

4 O6wMe NoNoXKEeHNnA
4.1 OCHOBHbIE TPEe60BaHNA K KOHCTPYKLNAM

4.1.1 MNpwn NpOEKTUPOBAHUMN CTasIbHbIX CTPOUTENbHbIX KOHCTPYKLUUA CneayeT:

NnpUHMUMaTb KOHCTPYKTUBHbIE CXEMBbI, obecneuunBawome MPOYHOCTb, YCTOMYNBOCTb 7
NPOCTPAHCTBEHHYID HEU3MEHSEMOCTb 34aHMN N COOPYXEHUN B LEeNoOM W UX OTAESIbHbIX 3/IEMEHTOB MNpwu
TPaHCNOPTUPOBAHUN, MOHTaXe 1 aKcnayaTauumu;

cobnoaatb TpeboBaHua CI 28.13330 B 4aCTK 3aWnUTbl CTPOUTENbHBIX KOHCTPYKLMIA OT KOPPO3un;

cobnopaTtb TpeboBaHusa [1];

YUYUTbIBaTb WX OrFHECTOMKOCTb W obecneuymBaTb WX OrHe3alwWUTy B COOTBETCTBUM C CUCTEMOM
MPOTMBOMNOXAPHOW 3alLnTbl 06BHEKTOB;

NpUMeHsTb aTMocdhepocTorikme (KOPpO3MOHHO-CTOMKME) U OrHEeCTOMKNeE cTasnu;

060CHOBbIBaTb yBENYEHNE pacquHoﬁ TONWHUHbI NMpoKaTa U CTEHOK TDY6 Tpe6OBaHVIﬂMM 3alunTbl OT
KOppo3nn 1 nosBblilLEHNA Npeaena OrHEeCTOMKOCTH KOHCTDYKHMVI;



cobntoaatb Tpe6oBaHMA HOPMATUBHbLIX JOKYMEHTOB Ha KOHCTPYKLMW COOTBETCTBYHOLLErO BUAA;

BbIMO/IHATL paCyYET TOYHOCTM pa3MeEpPOB KOHCTPYKHMVI n nx 3SNEMEHTOB MNpU TEXHUYECKOM
o6oCcHOBaHUM cornacHo HOPMATUBHbIM AJOKYMEHTAM.

He ponyckaeTtcsa npeaycMaTpuBaTb WCMNOb30BaHWE BOCCTAHOBMIEHHbLIX CTalbHbIX TPy M aApyrux,
6biBWMX B ynoTpebrieHnnm BUAOB META/UIOKOHCTPYKUMIM, B MPOEKTHOM M paboyen AOKyMeHTauum Ha
CTPOUTENLCTBO, PEKOHCTPYKLUMIO W KanuTajibHbIA PEMOHT 34aHUMIN W COOPYXEHWIA MOBbILWEHHOrO U
HOpPManbHOro ypoBHEN OTBETCTBEHHOCTW, @ TaKXe Mpu CTPOUTENbCTBE M 3KCMayaTaumm ocobo onacHbiX,
TEXHUYECKM CIOXHBIX U YHUKAJNIbHbIX 06BbEKTOB.

(U3meHeHHasa pegakuuns, M3m. N 1).

4.1.1a Tlpun nNpoOEKTUPOBAHUM CTasSIbHbIX TOHKOCTEHHbIX KOHCTPYKUMA U3  XONOAHOrHYTbIX
OUMHKOBaHHbIX npodunen un rodpupoBaHHbIX JIMCTOB Heobxoaumo cobnwogate TpeboBaHusa CI
260.1325800. NMpu npoeKkTMpoBaHUN cTanexene3obeTOHHbIX KOHCTPYKUWUIA criegyeT cobnogaTtbe TpeboBaHums
Cn 266.1325800.

(BBepeH ponosnHutenbHo, M3am. N 2).

4.1.2 CranbHble KOHCTPYKUMM OTKPbITbIX (3KCNNyaTUpyeMbliX Ha OTKPbITOM BO34yXe, TO €CTb
He3alNLWEeHHbIX OT aTMoCdepHbIX BO3AENCTBMW) COOpPYXeHW (KpaHOBbIX 3CTakaa, onop JI12M, onop
TpybonpoBOAOB M €MKOCTEN, nnowanok o6CnyXuBaHUS, 3TaXepokK, HaBecoB W T.M.) AOJIKHbl O6bITb
AOCTYNHbIMKM Ana HabnwaeHusi, OUEHKM TeXHWYEeCKOro COCTOSIHWSA, BbINOJIHEHUA NPOMPUNAKTUYECKUX W
PEMOHTHbIX paboT M He AO/KHbI 3a4epXMBaTb Bfary u 3aTpyaHsATb NpoBeTpuBaHue. [aHHble TpeboBaHusA
HE pacrnpoCTPaHSAOTCA Ha KOHCTPYKLUWMMK, 3aMypOBaHHble B 6eTOHEe UK B KMPNUYHOW Kiagke, uinm Apyrmmu
cnocobammn, 06numUoBaHHbIE IMCTOBLIMM MaTepuanaMm n aKCnayaTmpyeMble BHYTPU OTanJMBaemMoro 34aHus.

Topubl KOHCTPYKUWMA W3 3aMKHYTOro npodunis [AOMXKHbI MMETb 3arfylKu, KPOMe 3JIEMEHTOB
KOHCTPYKLWI, NoANexalmx ropsayemMy LMHKOBaHUIO.

(U3meHeHHasa pegakuuns, M3m. N 2).
4.1.3 Paboume uyepTeXum KOHCTPYKUMI [OO/MKHbI COOTBETCTBOBaTb TpeboBaHMAM HOPMaTUBHbIX
OOKYMEHTOB MO W3roTOBNEHMIO, KadectBY W MoOHTaxy (CI 70.13330) cranbHbIX CTPOUTENbHbIX

KOHCTPYKLWNA.

B pabounx uyeptexax KoHcTpykumi (KM n KMI) v B 4OKYMEHTauMu Ha 3aka3 MaTepuanoB crnepyet
yKa3blBaTb:

CTanu u TpeboBaHWUS K HUM, NpeAyCMOTPEHHbIE HAaCcTOALWMM CBOAOM MpaBun;

cnocob BbIMNOSIHEHUSA CBapHbIX coeanHeHun, Tun (cnocob) cBapKu; TWMbl, MapKW, AWaMeTpbl
3N1EeKTPOoAO0B, NOJIOXEHME LWBA NPX CBapKe, TMMN NOAKAAAKN ANS CTbIKOBbIX LLBOB;

KJ1aCCbl MPOYHOCTU N TOYHOCTU 6onTos; npun nNcnosib3oBaHuM 6onToB C KOHTPOJZINPYEMbIM HaATAXEHUNEM
- ycunume npeaBapuUTeNibHOro HaTa>XXeHunsa cnocob KOHTPONIA HAaTAXEHUA 60)'ITa;

cnocob NoAroTOBKM KOHTAKTHbIX MOBEPXHOCTEN AN DPUKLMOHHBIX COEAUHEHWIA;

pacrnosioXXeHme Wu pasMepbl CBapHblX, O6O0NTOBbIX W (MPUKUMOHHBIX COEAMHEHUI C YKa3aHUEM
BbIMO/IHEHUA MX B 3aBOACKUX WMIM MOHTaXHbIX YC/IOBUSAX W, B OTAEJbHbIX Cly4asax, nocienoBaTeNbHOCTb
HaN0XeHns LWBOB N YCTaHOBKM 601TOB;

cnocobbl U 06BbEM KOHTPOS KayecTBa NPU U3rOTOBIEHUN N MOHTaXe;

TpeboBaHMs K 3aUMTE KOHCTPYKUUA OT KOPPO3UHn;

Tpe6OBaHVIﬂ no OorHesawunTe.



(N3MeHeHHas pepakunsa, N3m. N 2).

4.2 OCHOBHbIE pacuyeTHble TpeboBaHus
4.2.1 CTanbHble KOHCTPYKLUMW M UX paCyYET AOJSIXKHbl YAOBNETBOPSATb TpeboBaHMSAM MO HAAEXHOCTMU
FOCT 27751.

PacyeT cTanbHbIX KOHCTPYKLUWI cneayeT BbINMOMHATE C YYETOM Ha3HAYEeHUS KOHCTPYKLUMIA, YCNOBUIA UX
N3roTOB/IEHUS, TPAHCMOPTMPOBAHMS, MOHTa)Xa M 3KCryaTaunm, a Takxke CBOWCTB MaTepuasnos.

B pacueTHbIXx cxeMax [AO/MKHbl ObiTb y4yTeHbl AedOopMaUMOHHbIE XapPaKTEPUCTUKM  OMOPHbIX
3aKpenneHnin, o0CHOBaHMN N HGyHAAMEHTOB.

4.2.2 MNpwn pacyeTe KOHCTPYKLUNI 3HAUYEHMS HAarpy30K U BO3AENCTBUIN, @ TakXe npeaesnbHblie 3Ha4YeHus
NnpornboB W MNepeMeLleHMn 3NeMEeHTOB KOHCTPYKUMA cneayeT npuHumaTtb cornacHo CIM 20.13330, CN
43.13330 n pasgenam 16 n 17.

(N3MeHeHHas pepakunsa, N3m. N 3).
4.2.3 3a pacyeTHyl TeMmnepaTypy B palioHe CTpouTeNbCTBa cCreAayeT NpuHMMATb TemnepaTtypy
HapyXHOro Bo3ayxa Haumbonee XxonoaHbiXx CyTOK obecneuveHHocTbio 0,98, onpepeneHHyto cornacHo CIl

131.13330.

PacueTHasa TexHonorm4yeckas TeMmnepaTypa YCTaHaBAMBaeTCcs B 3adaHMM Ha pa3paboTky
CTPOUTENLHOM YacTu npoekTa.

4.2.4 Pac4yeTHble CXEeMbl M OCHOBHble MpPeanoCbI/IKM pacyeTa AO/DKHbl OTpaxaTb AeNCTBUTEsbHbIE
ycnoBust paboTbl CTasbHbIX KOHCTPYKUNNA.

PaccMaTpuBatloTCa CrieayolmMe pacyeTHble MOAENM HECYLUMX KOHCTPYKLUMIA:

OTAeNIbHble KOHCTPYKTUBHbIE CTEPXXHEBbIE 3N1eMeHTbl (PacTaHYTble, CXaTble, BHELEHTPEHHO CXaTble,
okaTo-nsrnbaemoie n nsrnbaemole);

NJOCKME WU NPOCTPAHCTBEHHbIE CUCTEMbI, packpenneHHble (HecBoboAHble - pUCYHOK 1, a); pacuer
TaKUX KOHCTPYKLWIA BbINOMHSAETCA MyTEeM pacyeTa OTAEsIbHbIX 3/1IEMEHTOB C Y4YE€TOM MX B3aUMOAENCTBUS
Mexay cobon n c ocHoBaHuem no CI1 22.13330;

MJOCKME WM MNPOCTPAHCTBEHHbIE CUCTEMbI, HepackpernjeHHble (cBobogHblie - pucyHok 1, 6); npwu
pacyeTe TaKuUX KOHCTPYKUWIA, Hapsay C MNpPOBEpPKOM OTAENbHbIX 3/IEMEHTOB, CleayeT Y4uTbiBaTb
BO3MOXHOCTb AOCTMXEHUS MpefesibHOro COCTOSAHUS CUCTEMbI B LIEJIOM;

JINCTOBbIE KOHCTPYKUMK (060104YKN BpaLLEeHUS).
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PucyHok 1 - CxeMbl CUCTEM, pacKpensieHHbIX (a) N He pacKpenaeHHbIX OT nepeMelleHunii (6)
Mpn MogennpoBaHWK HennHenHown paboTbl CTanu 4S8 pacyeToB MO MNEpBOM rpynne npeaesbHbIX
COCTOSAHMW  cleayeT  UCMNosb30BaTb  PaCyYETHY  gumarpammy  pabotbl cranem B 0606w EHHbIX

- O - gF g
0= — cE=E— = ——
napameTpax Ryn 7 Ryn Epp 7 npeacTaBNeHHYI0 Ha pucyHke B.1 (npunoxeHue B). 3HaueHue

COOTBETCTBYHOLWNX KOOPAMHAT XapaKTepHblX TOYeK Agumarpammbl cneayet npuvHMMaTtb no Tabnuue B.9.
PacueTbl BbINOMHAT NO O4HOMY M3 Tpex BapuaHToB Kpusoi: OBD, OACD, OACDEF B 3aBucuMoctu OT

KaTeropuu nocTaBkKu NpokaTa M Kiacca 3N1eMeHTOB KOHCTpyKUui (4.2.7).

(U3meHeHHasa pegakuus, Mam. N 1, 3).

4.2.5 TMpoCTpaHCTBEHHbIE CTallbHble KOHCTPYKUMW cnefyeT pacCyMTbiBaTb KaK eAuHble CUCTeMbl C
ydyeToM (paKTOpOoB, Onpeaensowmx HanpshkeHHoe U AedOopMMpOBaAHHOE COCTOSIHUSI, COBMECTHOWM paboThl

3/1EMEHTOB KOHCTPYKLUN Mexay cobol n C OCHOBaHMEM.
Mpu pacyeTe NpPOCTPAHCTBEHHbIX KOHCTPYKUMi (MeMbpaH, nnacTtMHoK, o060n04eKk), a TaKxe

KOHCTPYKLUMWIN C 3/IeMEHTAMU C HEIMHENHOW gmarpammon aedopMmpoBaHus, cnegyeT yuuTbiBaTb BAUSHUE
reoMeTpmyeckon n puamnyeckom HeIMHENHOCTHU.

(N3MeHeHHas pepakunsa, N3m. N 1, 2).

4.2.6 Hecywast cnoCobHOCTb M XXECTKOCTb KapKacoOB MpPOM3BOACTBEHHbIX 34aHUM obecneymBaeTcs
nonepek 3aaHWs nonepeyHbiMM paMaMu, COCTOSLLMMM U3 KONMOHH (CTOeK paMbl) U purenein B Buae depm
WIN CMJOWHOCTEHYATbIX cevyeHui (6anok), a BAONb 34aHMSA - 3/IeMeHTaMn Kapkaca (noAKpaHOBbIMU
KOHCTPYKUMAMU, MOACTPONMUAbHLIMKM (epMaMu, CBSZAMU MEeXAY KOMOHHaAMUM U depMaMu, KpPOBESIbHbIMU

nporoHamMun mnnun peraMVI CTaNbHbIX KPOBEJIbHbIX naHeneVl).

OueHuBaTb 06LLYHO YCTOMYMBOCTb Kapkaca no HeaedopMUpPOBaAHHOM CxeMe cneayer Ans: pamHon (c
XKECTKMMW  y3/1aMu  COeAMHEeHUs purenen C KOJIOHHaMM), paMHO-CBA3eBOM (paMHbIi  Kapkac C
BEpTUKaNbHbIMKM AMadparMamMn XeCTKOCTU WM XKECTKMMUM BCTaBKaMum) WM CBSA3EBOM (C LWAPHMPHbIMU
y3/laMu COeAUHEHUSI purenem C KOJIOHHaMW) CUCTEM, Y KOTOPbIX eCTb B CBOEM COCTaBe MpoAosibHble U

rnorepeyHbie pambl U CBA3U, YCTAHOBNIEHHbIE B COOTBETCTBUN C 15.4.

B paMHO-cBA3eBON MM B CBA3EBOW cUCTeMe, Koraa Yy3/bl CBA3eBOro 6/10Kka He coBnagatoT C y3/aMu
Kapkaca, pacueT cneayer BbINOMAHATbL MO AedopMUpoOBaHHOM cxeMe (C YYEeTOM F[eOMEeTpUYEecKol

HEIMHENHOCTU CUCTEMBI).



(N3MeHeHHas pepakunsa, N3m. N 2).

4.2.7 DneMeHTbl KOHCTPYKLUMIA, paccMaTpMBaeMble B HacCTOsLWEM CBOAe MpaBui, B 3aBUCMMOCTU OT
Hanpsi»xeHHo-aedbopMupoBaHHoOro coctosiHus (HAC) pacyeTHOro cevyeHms NoApasaensaoTcs Ha TpU Knacca:

1-in knacc - HOC, npn KOTOPOM HanpsXeHUs No BCEN Mowaan CeYeHUs He MPEBbIWAOT PpacyeTHOro
COMpOTUBAEHUS CTanu |C5|i:f‘".~JJ (ynpyroe cocTosiHue cedyeHus);

2-n knacc - HAOC, npu KOTOPOM B OAHOW 4acCcTu ceyeHus |cs|-::R} , @ B [Apyrou

|o|= £, (ynpyro-nnactuyeckoe cocTosiHue ceyeHus);

3-n knacc - HAOC, npu KOTOpPOM MO BCeN Mnaowagn ce4vyeHus |C5|=f‘"-‘JJ (nnacTtnyeckoe COCTOSIHME
CeyeHusl, yCrI0BHbIM NNacTUYeCKNiA WapHup).

4.2.8. bykBeHHble 0603Ha4YeHMS BeIMYNH, UCMONb30BaHHblE B HACTOSILWLEM CBOAE NMpaBw/, NpMBeAEHbI
B NMpuioxeHun A.

4.3 YyeT Ha3HAYEeHUA U YCNNI0BUM paboTbl KOHCTPYKLIMMA
4.3.1 B 3aBMCMMOCTM OT Ha3HayeHUs, YyCIoBMI paboTbl M HaNMuUs CBaApPHbIX COeANHEHWUI
KOHCTPYKUWM cneayeT noapasaensiTb Ha YeTblpe rpynnbl COrlacHo NpuUnoXeHuto B.

4.3.2 MNpu pacyeTe KOHCTPYKLUIA U COEANHEHUN CNENYET YyUMTbIBaTb:

KO3 dUUNEHTbI HAAEXHOCTM MO OTBETCTBEHHOCTWU 7, , NMpUHMMaeMble cornacHo TpebosaHuam MOCT
27751;

K03(PDULMEHT HaaeXHOCTU ¥, =1,3 ANS 3N1EeMEHTOB KOHCTPYKLUMI, pacCYnTbiBaeMbIX Ha MPOYHOCTb C

MCMOJSIb30BAHMEM PACYETHbIX COMPOTUBMEHUA &, ;

KO3 dUUMEHTbI YyCNoBUA paboTbl 3/1EMEHTOB KOHCTPYKUMA W COeAWHEHWW Y. , Y.1 W Yn ,
npuHMMaeMble no Tabnuue 1; nyHkTy 7.1.2; Tabnuue 45 v pasgenam 14, 16, 17 n 18.

OTHOLWEHNE KPUTUYECKOM HArpy3kuM K pacyeTHOM ANS CTEePXHEBbIX KOHCTPYKUWIA, pacCyMTbiBaeMbIX
KakK uaeann3mpoBaHHble MPOCTPAHCTBEHHble CUCTEMbl C  WCMNOSb30BaHUEM  CepTUPULMPOBAHHbIX
BbIYMCINTENbHbLIX KOMMAekcoB (cornacHo 4.2.5, 4.2.6), [AO0MKHO O6blTb He MeHblle Ko3adpduuneHTa

HaAEeXHOCTU NO YCTOMYMBOCTU CUCTEMBI B LlefloM ¥, =1,3.

4.3.3 Tpn NpoOeKTUPOBaHUN KOHCTPYKLWI, MOABEPralolUNXCcs HENOCPEeACTBEHHOMY BO3AENCTBUIO
NOABMXHbIX, BUOPALNOHHBIX U APYrnMX NEpPEeMEeHHbIX HarpysoK, Bbi3blBalOLWMUX YCTaNOCTb MeTanna, cneayet
NPUMEHATb TakKMe KOHCTPYKTUBHbIE PpELIEeHMs, KOTOPble HE BbI3bIBAOT 3HAYUTENbHON KOHLEHTpauuu
HanNpsXXeHWI, a B C/ly4yasax, yKasaHHbIX B HAaCTOSALLEM CBOAE NMpPaBWJsl, BbINOJHATh pacyeT Ha yCTasoCTb.

Tabnunua 1
DneMeHTbl KOHCTPYKL MU KoadhdunumneHTol
ycnosuii pabotbl ¥,
1 Bankym CnaoWHOro CevyeHuss U CXaTble 3NeMeHTbl depM 0,90
nepekpbITUIA Noa 3ajaMu TeaTpoB, KNyboB, KMHOTEATpPOB, Moj




TpubyHamn, noa NOMELLEHUSMU MarasuvHOB, KHUMOXpPaHUAULL, U
apXMBOB M T.M. NpY BPEMEHHOW Harpys3Ke, He MpeBblWatowen
BEC nepeKkpbITUi

KOMOHHBbI

06LWWeCTBEHHbIX U XWbIX 34aHWMA MPU MOCTOSIHHOM Harpyske,
paBHoOM He MeHee 0,8 pacueTHoOn;

MHOIO3Ta)XHbIX 34aHU BbICOTON A0 150 M BKNOYUTENBHO;

ABYTaBpOBOIr0 CEYEHMST MHOMO3Ta)XHbIX 34aHWUI BbICOTON bonee
150 m;

KOpob4yaToro ceyeHuss MHOrO3TaXXHbIX 3A4aHWUin BbICOTON bonee
150 m;

onopbl BOAOHAMOPHbIX 6aweH

KOnoHH®I OAHO3Ta>XHbIX npon3BoACTBEHHbIX 34aHUIM C
MOCTOBbIMMN KpaHaMu

CxaTble OCHOBHble 3n1eMeHTbl (KpOMe OMOPHbIX) peLeTKn
COCTaBHOIMo TaBPOBOIro0 CEYEHUS U3 ABYX YrOJIKOB B CBapHbIX
depMax MNOKPbITUA M NEpeKkpbITU  MNpM  pacyeTe Ha
YCTOMYMBOCTb YKa3aHHbIX 3/1EMEHTOB C rMbkocTbio 3 >60

PacTaHyTble 3n1eMeHTbl (3aTAXKW, TAMM, OTTAXKM, MNOABECKMW)
npv pacyeTe Ha MPOYHOCTb MO HEOC/IABNEHHOMY CeUYEHUIO

DNEMEHTbl KOHCTPYKUMN M3 CTanu C NpeaesioMm TeKy4yecTu Ao
440 H/MM<Z, Hecylme cTaTMYECKyl0 Harpysky, npu pacyeTte Ha

MPOYHOCTb MO cCeyeHuto, ocrabneHHOMy OTBepCTUSMU Ans
60nToB (KpoMe PPUKLUMOHHbBIX COEaUHEHUI)

CxaTble 3/eMeHTbl pelleTKU MPOCTPAHCTBEHHbLIX pelleTyaTbiX
KOHCTPYKLUWMA M3 OAMHOYHBIX YrOJIKOB, MPUKpenssieMble OAHOM
nonkon (48 HEpPaABHOMOMOYHbIX YIrOAKOB - 6 5/blUelr MOSIKOn):

a) HenocpeacTBEHHO K MOsiCaM CBapHbIMU WBaMU 160 ABYMS
6onTamMmn 1 6onee, yCTaHOBIEHHbIMW BAOJb YrofiKa:

pacKocbl MO PUCYHKY 15, a u pacnopku no pucyHky 15, 6, B, e
packockl No pucyHky 15,8, r, 4, €

6) HemocpeaCTBEHHO K MosicaM ogHMM 60ATOM WK 4epes
¢dacoHKy He3aBMCUMO OT BUAA COeANHEHUS

CxaTble 3/eMeHTbl M3 OAMHOYHbIX YrOJSIKOB, MPUKPENIsseMbixX
O4HOM NoaKOM (ans HEpPaBHOMOMOYHbLIX  YFOJIKOB -
MEHLWe( MOJIKOW), 3a WUCK/IOYEHUEM 3/IEMEHTOB MJIOCKUX depm
M3 OAMHOYHbIX YrOSIKOB M 3/1IEMEHTOB, YKa3aHHbIX B no3uuum 7
HacTosiwen Tabnauubl, packocoB MO puUCyHKy 15, 6,
NnpuKpenasieMblX HENOCPeACTBEHHO K MosiCaM CBapHbIMWU LUBAMU
nnbo ayma 6ontamu n 6onee, yCtaHOB/IEHHbIMX BAOJb YroJKa,
N NNOCKNX hepM N3 OAMHOYHbIX YIFOSIKOB

OnopHble NMAUTbl M3 CTanu C npepgenom Tekydectn go 390

0,95

0,95

0,90

0,87

0,95

1,05

0,80

0,90

1,10

0,90
0,80

0,75

0,75




H/MMZ, Hecylme cTaTMyecKyto HarpysKy, TOALWMUHON, MM:

a) no 40 1,20

6) cB. 40 go 60 1,15

B) " 60 " 80 1,10
MpuMmeyaHuns

1 KoadduumeHTsl ¥, <1 npu pacyeTe COBMECTHO yUUTbIBaTb HE CNeayeT.

2 lMpwn pacyeTe Ha NMPOYHOCTb MO ce4vyeHuto, ocrabneHHOMy oTBepcTUaMM ana 60nTOoB,
KO3 DnUMEHTbI YyCI0BUIA paboTbl, NpMBEAEHHbIE B No3numsax 6 n 1; 6 n 2; 6 n 3 cneayer
YUYUTbIBATb COBMECTHO.

3 lMpwn pacyeTe onopHbIX NAUT KO3(PDULMEHTbI, NMPUBEAEHHbIE B MO3NLUNAX 9 U 2, 9 1
3, crneayeT yunTbiBaTb COBMECTHO.

4 KoadpdunumeHTbl AN 3/EMEHTOB, MNpPMBEAEHHbIX B no3uumsax 1 wn 2, cnegyet
YUUTbIBaTb TaKXe Mpu pacyeTe ux CoegnHEHUN.

5 B cnyyaax, He OroBOpeHHbIX B HacTosilwen Tabnuue, B dopMynax crneayer
npuHumatb %, =1.

4.3.4 Tpn NpoOeKTUPOBaAHUN KOHCTPYKUWW, BO3BOAMMbLIX WU/IM 3KCMJIyaTUPYEMbIX B YCIIOBUSX HU3KMX
TemnepaTtyp (t<-45°C), npu KOTOPbIX MOBbLIWAETCA BO3MOXHOCTb XPYMNKOro paspyleHus, cnepyet
yunTbiBaTh TpeboBaHMA K Matepmany, KOHCTPYMPOBaHMIO U TEXHOIOMMN U3rOTOBEHUS.

4.3.5 Mpwn NpoekTUpoBaHUM CBApPHbIX KOHCTPYKUWUI cneayeT CHMXaTb BpeaHOe B/IMSHUE OCTaTOYHbIX
pedopmaumii 1M HanpsXkXeHuit, B TOM 4MC/le CBApPOYHbIX, @ TaKXe KOHUEHTpauunm HanpsxeHun,
npeagycMmaTpmBasl  COOTBETCTBYHOLWIME  KOHCTPYKTMBHble  peweHumss (C  Haumbonee  paBHOMEpPHbIM
pacnpeneneHneM Hanps)KeHUn B aneMeHTax u geTtansx, 6e3 Bxoasiwmx yrnos, pe3kux rnepenagoB ceyeHus
N APYrMX KOHUEHTPaTOpOB HamnpsKeHUn) U TexHonorndeckne meponpuatusa (nopsaok cb6opkum mn ceBapkwy,
npeaBapuTesnbHbIi  BbIrMG, MexaHu4yeckytd 06paboTKy COOTBETCTBYIOLWMX 30H MyTEM  CTPOXKM,
dpe3epoBaHus, 3a4NCTKM abpasmBHbBLIM KPYrom v ap.).

5 MaTepumanbl ANA KOHCTPYKLMUA U cCOeANHEHUN
5.1 ®usnyeckme xapakTepUCTUKN MaTepuanoB, NPUMEHSIEMbIX A5 CTajibHbIX KOHCTPYKUWI, cneayeT
npuHMMaTb cornacHo Tabnuuam b.1 u b.2 (NnpunoxeHue b).

5.2 Mpun HasHadyeHnn cTtanu ANs KOHCTPYKUWMI cneayeT Y4YuUTbiBaTb FPYNMNy KOHCTPYKUWIA, pacyeTHYIo
TemMnepaTypy, TpeboBaHna Mo yAapHOM BSA3KOCTU M XMMMUYECKOMY COCTaBy COrnacHoO npuaoxeHuto B. Ons
06bEeKTOB PEKOHCTPYKLUMM CneayeT pyKoBoacTBoBaTbCs TpeboBaHmaMn pasgena 18.2.

(U3meHeHHasa pegakuus, M3m. N 3).

5.3 [N KOHCTPYKUMIA cneayeT MCnosb3oBaTb hacoHHbIN (Yronku, ABYTaBpbl, WBeNepbl), TUCTOBOMN,
LMPOKOMOJIOCHbIA YHUBEPCAsbHbIA NPOKAT U FHyTble Npoduan; TOHKOAUCTOBOW MpPoOKaT M3 yri1epoauncTon



CTanM M W3 CTaJu NOBbIWEHHOW MNPOYHOCTM; XONOAHOrHyTble Npoduan; NpoduUan FHyYTble 3aMKHyTble
KBaApaTHble W TMpPSMOYrosibHble; COPTOBOWM npokaT (Kpyr, KBagpaT, Mosioca) B COOTBETCTBUM C
OENCTBYOWMMM HOPMaTMBHbIMM AoKyMeHTamu (HA); anektpocBapHble u ropsiyegedopMmMpoOBaHHbIe
6ecwoBHble Tpybbl - B cooTBeTCTBMM C Tabnuuamn B.1 n B.2 (npunoxeHne B).

Apyrue matepuanbl, ¢ cepTMdUKaTOM COOTBETCTBUS YCTAaHOBMEHHOM OpMbl, CleayeT UCMonb30BaTb
Npu YCNOBUW BbIMOMHEHUA TpeboBaHUI MNPUNOXEHUS B K MexaHMYecKMM CBOWMCTBAM M XMMUUYECKOMY
cocTaBy.

B 3aBMCMMOCTM OT 0CO6EHHOCTEN KOHCTPYKLWIA U y3/10B NMpU Ha3HAYeHUU CTanun cneayeT yuYnTbiBaTb
KnaccmduKkaLumnio TMCTOBOro NnpokaTta B 3aBUCUMOCTU OT 3HAYEHWUSI OTHOCUTENbHOrO CyXeHus W, (cMm. 13.4)
B COOTBETCTBUM C AE€NCTBYIOLWMUM CTaHAAPTOM.

Ons obecneyeHus npegena OrHeCTomkocTn (45 MUH) ans Bcex rpynn, COrjlacHO MpUAOXKeEHuto B,
OTKPbITbIX KOHCTPYKUM (CM. 4.1.2), HE3AaBMCMMO OT pacyeTHOW TemnepaTypbl, cnefgyeT Ha3HavyaTb NpokaT
n3 ctanm C 3550 nnn npokaT n3s gpyrux cranen, obecneymsatownmx npenen orHecTonkocTn 45 MuH.

(N3MeHeHHas pepakunsa, N3m. N 3).

5.4 [Ona oTtamBok (ONOPHbLIX 4acTen U T.M.) cneayer MNpUMEHSATb CTanb, YAOBAETBOPSIOLLYHO
TpeboBaHMAM AeNCTBYHOLWNX CcTaHaapTtoB ans rpynnbl II (OTAMBKM OTBETCTBEHHOro HasHayeHus ans
AeTanen, paccunTbiBaeMbIX Ha NMPOYHOCTb, paboTatoWwmx Npu CTaTUYECKUX U NEepeMeHHbIX Harpyskax) uau
IIT (otnuBkn 0Cc0B60 OTBETCTBEHHOrO Ha3HayYeHUs ANna AeTanen, pacCYUTbIBAEMbIX Ha MNPOYHOCTD,
paboTtalWwmMx Npuv AMHAMUYECKMX Harpyskax). PacyeTHble COMpPOTUBAEHUS OTJIMBOK M3 CEporo 4yryHa
cneayert npuvHmMaTtb no Tabnuue B.8.

(N3MeHeHHas pepakunsa, N3m. N 1).

5.5 [ns cBapKu CTanbHbIX KOHCTPYKUMI cneayeT MNPUMEHSTb: 3/eKTpoAbl AN PYYHOM AYroBOW
CBapKu; CBapoO4HYyl0 MNpPOBOJSIOKY; /tOCbl; MOPOLIKOBYK MPOBOJIOKY A4S aBTOMAaTU4YeCKOM U
MEeXaHM3NPOBaHHOW CBapKu B COOTBETCTBUM C Tabnuuen .1 (npunoxeHune M), a TakxXe YrneKucnbln ras um
aproH B COOTBETCTBMWU C AEACTBYIOLWMMWN CTaHAapTaMu.

MpuMeHaeMble CBapoO4YHble MaTepuasnbl U TEeXHONOrns CBapKW LOSKHbI obecneymBaTb 3HauyeHue
BPEMEHHOI0 COMpPOTUB/IEHNA METasla WBa HE HNXE HOPMATUBHOIO 3HA4Y€HNA BPEMEHHOIO CONPOTUBNEHUA

R;._m OCHOBHOIo MeTasjlsla, a TakKXe 3Ha4YeHUNA TBepAOCTHU, y,qapH017| BA3KOCTU U OTHOCUTENIbHOIO yaA/TMHEHUA
MeTaJ/l/la CBapHbIX coenHEeHUNn, YCTaHOBJIEHHbIE COOTBETCTBYHOLWLMMN HOPMATUBHbIMN JOKYMEHTAMMU.

5.6 [Onsa 60nToBbIX CoeAWHEHMW cneayeT TMPUMEHATb CTanbHble 60ATbl, ravkm u  wakbel,
yaosnersopsowme TpeboBaHnaM AENCTBYOWMX CTaHAAPTOB, a TakxXe 60nTbl B KOMMJEKTax C rankamu u
wanbamn, ykasaHHble B 5.7.

BonTbl cnegyet NpuMeHsTb cornacHo Tabnuue IM.3.

Mpn paboTte 601TOB Ha pacTs)KeHMe KacCbl MPOYHOCTM raek cneayet NpUHUMaTb B COOTBETCTBUM C
KJ1lacCcoM npo4yHocTn 6ontoB: 5 - npn 5.6 u 5.8; 8 - npmn 8.8; 10 - npmn 10.9; 12 - npn 12.9.

Mpn pabote 60NTOB TONIbLKO Ha Cpe3 MPUMEHSAT KAacC MPOYHOCTM raek rnpu Knacce npoYHOCTH
6ontoB: 4 - npn 5.6 n5.8; 5-npn 8.8; 8 - npmn 10.9; 10 - npn 12.9.

LWali6bbl cneayeT NpUMEHATb: KPYyrfble, KOCble W MNPY>XWHHbIE HOpMasibHble B COOTBETCTBUU C
AENCTBYOLWMMM CTaHAApPTaMu.

(U3meHeHHasa pegakuus, N3m. N 2, 3).
5.7 Ons OpUKUMOHHBLIX U (dnaHUEeBbIX COeANHEHUIN crieayeT NpUMEHSATb 60aTbl KJ1AaCCOB MPOYHOCTU
8.8, 10.9, 12.9, ravkum wn wanbbl COOTBETCTBYIOLMX K/IACCOB, KOHCTPYKUMEN W pasMepamy,

yYAOO0BNETBOPAKOLWLMMHU D,eVICTBYIOLLI,VIM CTaHAapTaM.

(U3meHeHHasa pegakuuns, M3m. N 2).



5.8 bonTbl U-o6pa3sHbie (B TOM 4ucCie AAs KpenneHuss OTTSXEK aHTEHHbIX COOPYXEHM CBA3M), a
Takxke dyHaaMeHTHble 6o0nTbl (B TOM u4ucne pg4as Onop BO3AYLWHbIX JIMHUIA 3neKTponepegaun u
pacnpeaennTenbHbiX YCTPOWCTB), WX KOHCTPYKUMIO W pa3Mepbl cneayeT BblbupaTb B COOTBETCTBUMM C
OENCTBYOWMMU CTaHgapTamMu n TpeboBaHmsasMn, npuseneHHbiMm B Tabnuue IM.4.

AHKepHble 60NTblI cneayeT NpuMeHaTb cornacHo Tpebosanmam CIM 43.13330.

(U3meHeHHasa pegakuuns, M3m. N 3).

5.9 Tankn ana dyHaameHTHbIX M U-o6pasHbix 601TOB crieayeT NpUMEHsITb MO COOTBETCTBYHOLWMM
TpeboBaHMAM AENCTBYIOLWMX CTaH4APTOB.

Ons dyHaameHTHbIX 6ontoB M3 ctann C245 wnun C255 gnametpom o 48 MM cneayeT MpUMEHNATb
raMkm knacca npoyHoctu 4, AgnmaMeTpoMm cBbiwe 48 MM - M3 MaTepuana He Huxe rpynnbl 02 no
COOTBETCTBYHOLLEMY CTaHAAPTY.

Onsa dyHaameHTHbIX 601TOB AnamMeTpoM A0 48 MM M3 CTanM C pacHeTHbIM COMPOTUBNEHNEM HE MeHee
355 H/MM2 cnenyeTr NpUMEHATb raMky Knacca MpoYHOCTM HE HUXe 5-ro, AnaMeTpoM cBbile 48 MM - u3
MaTepuana He Huxe rpynnbl 05 No cooTBeTCTBYOWEMY CTaHAapTY.

(N3MeHeHHas pepakunsa, N3m. N 1, 3).

5.10 [na wapHMpoB, KAaTKOB M 60nToB, paboTalowmnx B KayecTBe LWAapHMPOB, @ TakXe noaknaagHbiX
JINCTOB NojA KaTKun, cneayet npuMmeHsTb nokosku rno CIM 35.13330.

5.11 [ns HecywuX 3SNEMEHTOB BUCAYMX TMOKPbITUM, OTTSXKEK Onop BO3AYLIHbIX JUHUIMA
aneKkTponepenayn, pacnpenenuTenbHblX YCTPOWCTB, KOHTaKTHbIX CeTel TpaHcrnopTa, MayT M baweH, a
TaKXe Hanpsiraemblx 3/1EMEHTOB B MNpeABapUTENIbHO HaMpsXXeHHbIX KOHCTPYKUMSAX B COOTBETCTBUM C
OENCTBYOWMMM CTaHAapTaMu cneayeTt NpUMEHsTh:

KaHaTbl CMpanbHbIE;

KaHaTbl ABOWNHOW CBUBKW;

KaHaTbl 3aKpbITble HECYLUME;

My4Ykn 1 NpSan napasanenbHblX NPOBONOK, (OPMUPYEMbIX U3 KaHATHOM NPOBOJIOKMN.

6 PacueTHble XapaKTEepUCTUKMU MaTepuasioB U coeiMHEHUMn

6.1 PacueTHble COMPOTUB/IEHWUS TMpoKaTa, THyTbIX npodunein n Tpy6 AN pasnUYHbIX BUAOB
HanpsXXeHHbIX COCTOSIHWI creayeT onpeaenats no dopMmynaM, nNpuUBEAEHHbIM B Tabnuue 2, rae

HOPMATUBHbIE CONPOTUBNEHUA R}m " R;._m cnepyet npuHUMaTh cornacHo HA.

Tabnuua 2

Hanpsi»keHHOe cocTosiHne PacueTHble CONpPOTUBIEHUS NpoKaTa n
Tpy6

PacTtaxeHune, cxaTtue, n3rné:

no npeaeny TeKy4YecTu R =R

= K

no BpEMEHHOMY CONPOTUBMIEHUIO Rﬂ — R’.‘.m me




Casur Ry =008K,, (y

CmaTune
TOpLEBOM NOBEPXHOCTM (MPW HAIMYUKN MPUTOHKN) RP =R ¥
MECTHOE B UMNnHApuYeckunx wapHupax (uandax) pr = 0,58, /¥,

npun Nna1OTHOM KaCaHuUn

OnameTpanbHoe cxaTue kaTkoB (nNpu cBob6ogHOM R.; =0025R,, (v,
KaCcaHMM B KOHCTPYKUMSAX C OrpaHMYeHHOW
NOABMXHOCTbIO)

3HavyeHns Ko3hPUUMEHTOB HAAEXHOCTWM MO MaTepuany Y., NpokaTa, rHyTbiXx npodwunen mn Tpyb
cnepyet npuHMMaTh NMo Tabnuue 3.

Tabnuua 3
YCcnoBusa KOHTPOJIS CBOWCTB MpokKaTta KoadpdumumneHT
HaAeXHOCTN No
MaTtepvany Y,
[ns npokaTa npu CTaTMCTUYECKON npoueaype KOHTPOJS ero CBONCTB 1,025
[Ans npokaTa, He MCNOoNb3YoLWero CTaTUCTUYECKYO npoueaypy KOHTposs 1,100

€ro CBOWCTB, C NpeaenoM Teky4yecTtu cebilie 380 H/MM 2 ; ana

ropsiyeaedopMmnpoBaHHbIX Tpy6; Ana npokaTta u Tpyb 3apybexHoro
NPOW3BOACTBA, NMOMYUYMBLUMX LOKYMEHT OLLEHKM COOTBETCTBUS AJ1S
POCCMNCKOro pblHKa

[na octanbHOro npokata un Tpy6, cooTBeTCcTBYIOWMNX TpeboBaHNSAM 1,050
HacToswero ceoAa npasun

Ona npokaTta u Tpyb, ncnosb3yeMbliX B COOPYXeHusix knacca KC-1 (FOCT 1,200
27751) Cc orpaHM4YeHHbIM CPOKOM CYX6bl U NpebbiBaHMEM B HUX Ntoaen
(WNyHTOBbIE OrpaXAeHUs KOT/IOBAHOB, BPEMEHHbIE OMOPbI U T.M.)

Tabnuua 3 (M3meHeHHas pegakums, N3m. N 1, 2, 3).

3HAYeHNsT HOPMATMBHbLIX W paCYETHbIX COMPOTUBAEHUIM NpPU pPacTIXEHUU, CXKaTum un umnsrmbe
JINCTOBOrO, LIMPOKOMOSIOCHOIO YHUBEpPCaJsbHOro npokata v Tpyb npusBeaeHbl B Tabnuue B.3, dacoHHOro
npokaTta - B Tabnmuax B.4 v B.5 (npunoxeHue B).

3HauYeHUs1 pacyeTHbIX COMPOTUBIIEHWUI NMpoKaTa CMSATUIO TOPLIEBON MOBEPXHOCTU, MECTHOMY CMSATUIO B
UUMIVMHAPUYECKUX LApHMpaxX U AMAMeTpanbHOMY CXKaTUIO KaTKOB NpuBeAeHbl B Tabnvue B.6 (npunoxeHue
B).

6.2 PacueTHble COMpOTMBIIEHUSA THYTbIX Mpodunelir cneayet NpPUHUMATb pPaBHbIMWM pPaCYETHbIM
COMpPOTUB/IEHUSAIM TMCTOBOIO NpoKaTa, U3 KOTOPOro OHW U3rOTOBJIEHDI.

6.3 3HadyeHns pacyeTHbIX COI'IpOTVIBJ'IGHMVI OT/INBOK U3 yrnepop,MCToﬁ CTann cneayet npunHMMaTb Mno



Tabnuue B.7 (npunoxeHune B).

6.4 PacyeTHble COMPOTUB/IEHUS CBapHbIX COEAWHEHWN AN COeAUHEHWUI pasfMYHbIX BUAOB U

HaNpPSAXXeHHbIX COCTOSHUI cneayeT onpeaensTs no ¢dopMynaM, NpuBeAEHHbIM B Tabnule 4.

Tabnuua 4
CeapHble Hanps>eHHoe cocTosHue Xapaktepucrtuka PacueTHble
coeanHeHuns pacyeTHoro CONpOTUB/IEHMUS
COMpoTUBAEHUS CBapHbIX COeaNHEHUN
CTbIKOBbIE CxaTune, pacTaxeHune v Mo npeneny Rwy = R}
n3rmb npm Teky4yecTu
aBTOMATUYECKOW,
MeXaHM3NPOBaAHHOW MNn
py4HOW cBapke npmu
KOHTpO/e KayecTea LWBa
HepaspyLUaLWnuMu
MeToAaMu
Mo BpeMeHHOMY Rau=&,
COMpPOTUBIIEHUIO
PacTsxeHne n nsrnb npum Mo npepneny Rwy = D=85Ry
aBTOMaTU4eCKOn, TeKy4yecTtun
MeXaHM3NPOBaAHHOW MNn
pY4YHOW cBapke
Casur R,:=E,
C yrnosbiMU|Cpe3 (YCNOBHbIN) Mo MeTanny wea 0,558, n
LIBamMm wa =
Twm
Mo MeTanny rpaHuusbl R, =045R,,
cnnasneHus
MpuMevaHue - 3HayeHUs KO3I(PDULMEHTOB HAAEXKHOCTM MO MeTanay WBa Yy, cheayer
NPUHUMaTb paBHbIMK: 1,25 - npu Ry, =490 H/MM2; 1,35 - npu R, 2590 H/MMZ |

Tabnuua 4 (M3meHeHHas pegakums, N3m. N 1).

PacueTHoe conpoTUB/iEHME CBApPHOro CTbIKOBOro COE€AMHEHUS 3MEeMEeHTOB U3 ctanenm c pa3HbIMU
HOPMATUBHbIMWN COMNPOTUBNEHUAMU CNEAYET MPUHUMATb KaK Ana CTbIKOBOro cCcoeaunHeHuna wumu3 Ctaian C
MEeHbLUNM 3Ha4YeHNEM HOPMATUBHOIO COMNPOTUBJTIEHUA.

3Ha4YeHMs HOPMATUBHbIX K, M PACUYETHbIX waconpOTMBneHMVl MeTasina yrnoBbiX WBOB NpUBEAEHbI
B Tabnuue .2 (npunoxexne IN).

6.5 PacuyeTHble COMpOTUBNEHUS OAHOG0NTOBOrO COEAMHEHUs crnefdyeT onpeaensTb no ¢opMmynam,
npuBeaeHHbIM B Tabnuue 5.



Tabnuua 5

Hanpsi>keHHoe | YcnoBs- PacueTHblie conpoTuUBNEHMs 0AHOB0NTOBbLIX COEANHEHUN
COCTOSIHME Hoe Cpe3y 1 pacTshXXeHuto 601TOB K1aCcCoOB NPOYHOCTHU CMATUIO
ob6o- 5.6 5.8 8.8 10.9 12.9 coeaunHs-
3Have- eMbIX

Hue 3/IEMEHTOB

Cpe3 Rbs 0542Rbun 0541Rbun 0540Rbun 0535Rbun -

PactsaxeHne Ry, 0,45R,,, | 0,41R,,, | 0,54R,,, 0,7Ry,, -

CmaTtune:

a) 6onTol Rbp * - 1,60R,

Knacca

TOYHOCTU A

6) 6onThl - 1,35R,

Knacca

To4yHOCTM B

* Rbp cneayeT onpenensTb A1 COeANHSIEMbIX 3/IEMEHTOB U3 CTasln C NPeAesioM TEKYYECTU A0

440 H/mMm 2,

3Ha4YeHMUs] HOPMATMBHbLIX M paCYEeTHbIX COMPOTUB/IEHUMA Cpe3y M pacTSHKEHU CcTanu 60nTOB B
0AHO60NTOBbLIX COeaMHEHUSX NpuBeaeHbl B Tabnuue M5, a cMATUIO aN1eMeHTOB, coeauHsieMblix 6bonTamu, B
Tabnuue .6 (npunoxexune IN).

(N3MeHeHHas pepakuunsa, N3m. N 3).

6.6 PacueTHOe COMpOTMBIIEHME PACTSXKEHMIO GYHAAMEHTHbIX W aHKepHbiXx 60nToB A, creayer
onpeaenaTtb no gopmyne

Ryp = 0,3R,, . (1)

3Ha4yeHns pacyeTHbIX COMPOTMBIEHUI pacTsXKeHuUto dyHaameHTHbIX 607TOB npuBeadeHbl B Tabnuue
.7 (npunoxexHwne I).

PacyeTHoe COMpOTMBNEHME pacTsKeHuto U-obpasHbix 60ATOB Fipr, ykasaHHbIXx B 5.8, cneayer
onpepenatb no dopmyne

RE:IU = D,SSR}W . (2)

6.7 (UcknoyeH, M3m. N 2).

6.8 PacueTHoe conpoTmBeHne PaCTSXKEHUIO BbICOKOMPOYHOM CTa/1IbHOM MpOBOJIOKU
Kz, npuMeHseMoli B BUAE MYYKOB WM NPSAEN, CleayeT onpeaensTs no popmyne



Ry =0,638,, . (4)

6.9 3HauyeHMe pacyeTHOro CconpoTuBNeHus (ycunusa) pacTSXKEHUI0 CTallbHOMO KaHaTa cleayer
NPUHUMATb PaBHbIM 3HAUYEHWUIO Pa3pbIBHOrO YCUAUS KaHaTa B LESIoOM, YCTaHOBMeHHOMY H/[l Ha cTanbHble

KaHaTbl, AeNIeHHOMY Ha KO3 dUUNEHT HAAEXHOCTU MO MaTepuany Y, =1,6.

7 PacueT 3/1IEMEHTOB CTaJ/IbHbIX KOHCTPYKLMI NMPU LEHTPaJSIbHOM PacTAXKEHUMU U COKaTUMU

7.1 PacueT 3/71eMEeHTOB CIJIOLWHOro ce4yeHus
7.1.1 PacyeT Ha NPOYHOCTb 3/IEMEHTOB M3 CTaJiIn C HOPMATUBHLIM CONPOTUBIEHUEM Ryn =440 H/Mm2
MNPV LEeHTPaSIbHOM PacTSXEeHUN uam cxatum cmnon N cnenyer BbINOAHATb Mo dopmyne

_M
A?:R}I"i‘rc ' (5)

PacueT Ha nMPOYHOCTb PaCTAHYTbIX 3/1E€MEHTOB, 3KCnJayaTaumsi KOTOPbIX BO3MOXHa W nocne
AOCTUMXEHNA METANZIOM npenena TEKYYHYECTU, a TaKXe pacCTAHYTbIX WUIKN CXKaTbIX 3JIEMEHTOB M3 CTanun C

HOPMATUBHbLIM COMPOTUBIEHNEM Ryn >440 H/MM 2 cnegyeT BbinonHaTb no dopmyne (5) ¢ 3amMeHoin

3HaueHus Ky Ha Ry, /7, .

7.1.2 PacyeT Ha NPOYHOCTb CEYEHUN B MeCTax KpernsieHMs pacTAHYTbIX 3/1EMEHTOB U3 OAMHOYHbIX
YrosIKOB, MPUKPEensssemMbiX O4HOW MNOAKOM 6ontamu, crepgyeTt BbINOAHATbL No ¢opmyne (5), a ceuyeHui

pacTAHYTOro OAMHOYHOrO Yronka u3 CTanu C npenenom Tekyyectu o 380 H/MM2, npukpennsiemMoro oaHoi

nonkow 6ontTamMm, NOCTaBNEHHbIMW B OAMH PS4 MO OCK, PacrnofioXXeHHOW Ha paccTosiHumM He MeHee 0,5b (b -
LWMPUHA MOJIKN yrosika) oT obywka yroska n He meHee 1,2d (d - amameTtp oTBepctus ans 6onata C ydyeTtom
NONOXMTENbHOrO AOMYyCKa) OT nepa yroska, no ¢gopmyne

N vy

—_— =1

ARy v ©)
raoe Tcl=(ﬂ11‘gﬂ1fﬂn +C£2:IB.

3pecb 4, - nnowaab ceyeHus yronka HeTTo;
A, - nnowaab YacTu ceveHus NPUKPENISEMO NMOMKK yroska Mexay KpaeMm OTBEpCTUS U NepoM;

¢y, G, - k03adbuuneHTbl, NpUHUMaemMbie no Tabnuue 6.

Tabnuua 6
KoadppuuneHT 3HaueHns Ko3PUUMEHTOB Ty, Cign [
npv ogHOM 60/Te U pacCToAHUN npn @ =154 v == 24 Npun yncne
paBHOM 6onToB B psAay
1,354* 1,5d 2d 2 3 4

o 1,70 1,70 1,70 1,77 1,45 1,17




Cty 0,05 0,05 0,05 0,19 0,36 0,47

P 0,65 0,85 1,0 1,0 1,0 1,0

* Tonbko AAs 3N1eMEeHTOB peweTok (packoCcoB M pacnopok), KpOMEe MOCTOSHHO
paboTalwmMx Ha pacTaxXeHne, Npu TOLWMHE NOKK A0 6 MM,

0O603Ha4yeHuns, npuHaTelie B Tabaule 6:

@ " - pacCTosiHMe BAONb YCWUIMS OT Kpas 3/IeMeHTa A0 UeHTpa 6aumxaliwero
oTBEpCTUS;

"s" - pacCTOsiHME BAO/b YCUNSA MEXAY LLEHTPaMu OTBEPCTHiA.

Mpn pacyeTe TAr M NOSACOB Tpasepc, 3neMeHToB onop BJI, OPY u KC, HenocpeaCTBEHHO
NPUMbIKAOWMX K Yy3/aM KpernjeHuss MpoBOAOB, a TaKXe 3J/IeMEHTOB, COeAMHSAWMX B CTOMKaX Yy3/bl

KpennaeHnsa TAr N pacTaHyTbIX NOSACOB TpasBepc, Ko3ddUUMEHT %, crieayeT yMeHbwaTb Ha 10%.

7.1.3 PacyeT Ha yCTOMYMBOCTb 3/1IEMEHTOB CMJIOLWHOI0 CeYEeHUs NpU LEHTPasbHOM CxaTtuun cuion N w
yaosnetesopsiiowmnx tpebosaHnam 7.3.2-7.3.9, cnenyeT BbINOMHATL NO opMyne

_N
('M‘R_}IT-: ’ (7)

roe 9P - KoadPULUMEHT YCTOMUYMBOCTU NpPU LEHTPaNbHOM CXaTUKU, 3HAUYeHMe KoToporo npu H. =0,6 cneayer

onpenenaTtb no dopmyne
p=0,5(8— 5% — 39 48%%) /A7 (8)

3HaueHue koadpdurumeHTa 5B dhopmyne (8) cneayeT BblUMCAATL MO dopMyne

B=987(1- a+pPR)+A°, (9)

roe A= lﬁ.'Rly fE YyCNnoBHas MO6KOCTb CTEPXHS;
can - koadduumeHTsl, onpeaenseMblie no Tabnuue 7 B 3aBUCUMOCTM OT TUMOB CEUYEHUIA.

3HayeHns koadduumeHta &, BbluMCNeHHble no dopmyne (8), cneayeTr nNpuvHMMaTb He 6onee
15;12 npu 3HadeHusax ycrioBHOM rmbkoctu cebiwe 3,8; 4,4 n 58 pna TMNOB cevyeHuin @, b n c,
COOTBETCTBEHHO.

Mpw 3HauyeHussx H <0,6 ona TMNOB ceyeHun a u b cnegyeT NnpuHuMatb P =1.

BbluncneHHblie no dopmyne (8) 3HaueHus koadpdunumenTa P npuBeneHsl B Tabnnue 4.1 (npunoxeHme

A).



Tabnuua 7

Twvn ceyeHuns 3HayeHune
KoadbpuumneHTa
o603Ha4veHune dopma o B
a 0,03 0,06
b | c . 0,04 0,09
=== X ¥ H-—-H -
I
T ! [ 1
¥
"=' A PR
¥
c . 0,04 0,14
| i A 4
MpuMeyaHuns
1 3HayeHns KoapPMUNEHTOB A5 NPOKATHbLIX ABYTaBPOB BbICOTOM cBbiwe 500 MM npu pacuete
Ha YCTOMYMBOCTb B MJIOCKOCTU CTEHKM cneayeT NpMHMMaTb N0 TUMY CeYeHUs a.
2 Ha pucyHkax HacTtoswen Tabnuubl ocm "x-x" n "y-y" ob0o3HaueHbl B CEYEHUAX, HOPMANbHO K
KOTOpbIM pacrnofiaraeTcsa pacyeTHas NJOCKOCTb Ass onpeaeneHns ¢ no dopmyne (8); B
OCTanbHbIX cevYeHnax KoahDULUMEHTbI HE 3aBUCAT OT pacYeTHOW MJOCKOCTW.

Tabnnua 7 (U3ameHeHHas pegakuus, N3m. N 1, 2).

7.1.4 PacuyeT Ha YCTOMYMBOCTb CTEPXHEW M3 OAMHOYHbLIX YrOJIKOB CneayeT BbINOJSIHATb C YYETOM
TpebosaHnii 7.1.3. lpn onpepneneHnm rnMbKoOCTU 3TUX CTEPXKHEN paauyC WHEpUMM CEUYEHMUS yroska u

pacyeTHYo ANNHY cnegyeT npuHuUMaTtb cornacHo 10.1.4 n 10.2.1.

Mpwn pacuyeTe NosSICOB M 3/1EMEHTOB PELLUETKN MPOCTPAHCTBEHHbIX KOHCTPYKLUMM N3 OAMHOUYHbIX YIrONKOB

cneayeT BbINOMHATbL TpeboBaHua 16.12.

7.1.5 CxaTble a/ieMeHTbl CO CMAOWHbIMU CTEHKaAMM OTKpbITOro lM-obpasHoro ceveHms (pUCyHoK 2)
cnenyeTt yKpennsaTb MjaHKaMW WM peLlleTKoOn, NMpu 3TOM AO0JIKHbl 6biTb BbIMOAHEHbI TpeboBaHus 7.2.2;

7.2.3,7.2.7n7.2.8.
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a) - oTKpbITOoE; 6), B) - YKpPENNEHHbIE MJIaHKaMN UM pelleTkamm

PucyHok 2 - MN-o6pa3Hble ceyeHns 3/1eMEHTOB
Mpwn OTCYTCTBMM NNAHOK WIN peLLEeTOK TakKue 3/1eMeHTbl, MOMUMO pacyeTa no ¢opmyne (7) B rnaBHbIX
MAOCKOCTSAX X-X W y-y, cnefyeT MpoBepsiTb Ha YCTOMYMBOCTb MPU U3rMOHO-KpPYyTUAbHOW (opMe noTtepu
yCTOM4YMBOCTU Mo dopmyne*

* TMucbmoM MwuHcTposa Poccum ot 23.07.2019 N 27525-0I/08 coobwaerca cregyouwee: B
COOTBETCTBUM C NO3ULMEN WUCNONMHUTENs NO aKTyanusaumu ceoga npasun B ¢dopmyne 10 onevaTtka
oTcyTcTByeT. OTBET COCTaBNEH Ha OCHOBaHWM NpeacTaBneHunst GopMysbl B TEKCTE U3JaHMS CBOAA MpaBui,
pa3MeLleHHOoro Ha canTe MuHctpos http://www.minstroyrf.ru/docs.

N4

ARy, (10)*

* B oduumanbHoM msgaHum - M.: CtaHaapTuHdopM, 2017 roa, B dopMysie AOMylleHa ornevaTka.
dopmyna 10 gonkHa UMETb CeayoLWnn BUA:

_ V¢
v ARy, ,

34ecb P, - KO3hULUMEHT, NPUHUMAEMbIA PaBHbIM
@, =P npu gy =085,

P, = (0EE+021p =lnpn g =085,

rAe 3HayeHuwe iy CneayeT BblUMCNATL No dopmyne
=2
Py =76 ma, (1 . (11)
B dopmyne (11) KOIPDUUNEHT Cyyqy CNEAYET ONPEAEnaTb N0 NpUAOXKeHuo .
7.1.6 CoeauHeHMe nosica CO CTEHKOW B LEHTPasibHO CXAaTOM 3/IEMEHTe COCTaBHOrO CrJIOWHOro

ceyeHus cregyeT paccyuTbiBaTh No opmysiam Tabnuubl 43 Ha cABUM OT YCIOBHOW MOMEPEYHON CUJbl Qﬁc ,
onpepensemoint no gopmyne (18), npun atom Ko3dhPUUMeHT P cnegyeT NpUHMMATb B MJOCKOCTM CTEHKM.

7.2 PacueT 3/1eMeHTOB CKBO3HOIo ceueHus
7.2.1 PacyeT Ha NPOYHOCTb I/IEMEHTOB CKBO3HOIM0 CEYEHMUS MPU LEHTPASIbHOM PACTSXEHUU U CXKATUMU

cneayer BbiNnonHATb no dopmyne (5), rae A, - naowaab ceyeHns HETTO BCEro CTEPXKHS.

7.2.2 PacyeT Ha YCTOMUMBOCTb CXKaTblX CTEPXHEN CKBO3HOIM0 CEYEeHUsi, BETBU KOTOPbIX COEAMHEHbI



niaHkamMm WM  peweTtkamu, cneayet BbiNonAHATbL no  dopmyne (7); npu  3TOM KO3 DUUMEHT
P oTHocmTenbHO cBO6oAHON ocu (MepneHAMKYSPHOM K TMJIOCKOCTM MJIaHOK WM pEeWeToK) cneayer

onpeaenats no dopmynam (8) u (9) Ansa ceyeHMn TMna b C 3aMeHON B HUX 7 Ha ?Lﬂf . 3Ha4yeHwue
F'Lgf cnepyeTt onpenensTb B 3aBUCUMMOCTU OT 3HAUYEHWUN ?ng' , NpuBeAeHHbIX B Tabnuue 8 ana cTepXHen C
YMCNIOM MaHenen He MeHee LWeCTH.

PacyeT Ha yCTOMUMBOCTb CKBO3HbIX CTEPXHEN C UNC/IOM MaHenen MeHee WeCTU CNeayeT BbINOMHATh:

npn nNaaHKax - Kak pacyeT paMHbIX CUCTEM,

npu pelleTkax - cornacHo tpe6osaHusam 7.2.5.

7.2.3 B CKBO3HbIX CTEPXHSX C MJI@aHKaMW YC/IOBHasi MMOKOCTb OTAENbHOW BETBU Ay , Apy unu

Ay (cMm. Tabnuuy 8) Ha ydyacTke Mexay CBapHbIMU LIBaMW WM KpanHMMy 60ATaMu, NPUKPENsoWwmnMm
MAaHKKW, AO/MKHa bbiTb He 6onee 1,4.

Mpy HanMunm B OAHOM M3 MJIOCKOCTEN CMJIOWHOrNO JINCTa BMECTO MJIaHOK (CM. pUCYHOK 2, 6) U B)
rMH6KOCTb BETBU C/IeAYyeT BbIUYUCAATb MO pagauyCcy WMHEpPUMWU NOsyCeYeHUS OTHOCUTENbHO ero LeHTpasibHOM
0OCW, NepneHaANKYASPHOM K NJIOCKOCTM MJ1aHOK.

7.2.4 B CKBO3HbIX CTEPXHSIX C PELIeTKaMW MOMMMO pacyeTa Ha YCTOMUMBOCTb CTEPXHS B LEIOM
cneayeT NpoBepsiTb YCTOMUMBOCTb OTAE/NbHbIX BETBEM Ha y4yacTKax Mexay y3namu. BnusHue MOMeHTOB B
y3nax cnefiyeT yuYnTbiBaTb, HAanpuMep, OoT pacLeHTPOBKM 3/1IEMEHTOB PeLLeTKU.

B CKBO3HbIX CTEPXHAX C pELIETKAMM YCNOBHas r’MOBKOCTb OTAENbHbIX BETBEW MeXAy Y31aMu A0JIKHa
6bITb HE 6onee 2,7 1 He [I0/XKHA NPEBbLILWATb YC/IOBHYHO NPUBEAEHHYIO TMBKOCTb F'Lgf CTEPXXHS B LLENOM.

MpuHMMaTb 6onee BbICOKME 3HA4YeHUst YCNIOBHOW rmMbkocTn BeTBen, HO He bonee 4,1, cnepyeT Npwu
YC/IOBMW, YTO pacyeT Taknx CTep>XXHeW BbINOJIHEH cornacHo TpeboBaHusm 7.2.5.

(U3meHeHHasa pegakuuns, M3m. N 1).

7.2.5 Pacuer CKBO3HbIX CTEPXHEW C peweTkaMum C y4YeTOM YyKasaHHoro B 7.2.2 wn 7.2.4 cnepyet
BbINO/HSTL MO opMysie (7) C 3aMeHOit B Hel 3HaueHust &y Ha Ryg =R, .

MNpyu 3ToM KO3dULMEHT YCTOMUMBOCTU §y ANS OTAENLHOM BETBM Npu Ay <2,7 cnemyeT NpUHUMaTh
paBHbIM 1,0, a nNpu Ay 23,2 - onpeaensTs no ¢opMyne (8) Npu pacyeTHON AnnHe g =07y, rne Iy -

ANMHa BETBU (Ha pUCyHKe 3, a AnuHa BeTsu - 24y ).

B uWHTepBane yCnoBHbIX ruMbkocTen 2,7 <Ay < 3,2 3HauyeHue iy cneayeT onpeaensitb JMHEWHON

nHTeprnonaumen mexay 1,0 n 3HaveHmeM iy npu i,;, =3,2.



B)

r)

'
A

a) - TpeyronbHas; 6) - TpeyrosbHas C pacnopKamu; B) - KpecToBasi; I') - KpectoBas C pacnopKaMm

PucyHok 3 - CXeMbl peLleTOK CKBO3HbIX CTEPXHEMN

Tabnuua 8
Tun Cxema ceyeHus MpuBeneHHas rMMOKOCTb i, CTEPXKHS CKBO3HOTO CEYEHNS
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O603Ha4yeHunsl, NpuHATbIe B Tabnnue 8:

i, - TMBKOCTb CKBO3HOIO CTEPXHS B LIE/IOM B MIOCKOCTM, NEPNEHANKYISPHON K OCK y-¥;

Hanbonbwas K13 rMBKOCTEN CKBO3HOIMO CTEPXHA B LEJOM B  TMJIOCKOCTAX,

?Lmax

nepneHaAnKYNsSpHbIX K OCAM X-X WU y-y;

Aprr Apgr g~ rMBKOCTM OTAEeNbHbIX BETBEN npu n3rnbe B NAOCKOCTAX, NeEpNneEHANKYNAPHbIX K

OCAM COOTBETCTBEHHO 1-1, 2-2 u 3-3, Ha y4yacTKax Mexay CBapHbIMM LBaAMW WU KpaWHUMMU
6onTamum, NpUKpPENIALWNMK NIAHKK;

b, (&, &) - paccTosHne Mexay OCAMM BETBEW;

d, i,- pa3Mepsbl, onpeaensieMble No pucyHkam 3 u 4;

A - nnowajb CeYEHUNA BCEro CTEPXHS;

A1 Aj;- MNOWAAN CEYEHUIA PACKOCOB PELIETOK (MPY KPECTOBOMW pelleTke - ABYX PackocoB),
ACMNOJI0XEHHbIX COOTBETCTBEHHO B M/IOCKOCTAX, MEPNEHAMKYNAPHbIX K ocaMm 1-1 n 2-2;
4 A

A7 - TUIOWAAb CEYEeHUsA packoca peleTku (Mpu KpPecToBOW pelleTke - ABYX PacKocoB),
nexaluen B NI0CKOCTU OAHOW rpaHun (ANs TpexXrpaHHOro paBHOCTOPOHHErO CTEPXHS);

Iyyr Iz~ MOMEHTbI MHEpPLUMM CEUYEHUS BETBEW OTHOCWUTESIbHO OCeil COOTBETCTBEHHO 1-1 u 3-3
(ans ceyenunn Tmnos 1 un 3);

Iyr Iy~ TO Xe, ABYX YrOJIKOB OTHOCUTE/IbHO OCEN COOTBETCTBEHHO 1-1 1 2-2 (ana cevyeHus
TMna 2);

I, MOMEHT MHEepUNN CeYEHMA OAHOWN NMNAHKM OTHOCUTENIbHO COBCTBEHHOM OCK X-X (PUCYHOK
4; ons ceyeHun Tmnos 1 un 3);

I4+ I, - MOMEHT WHEPLUWMW CEeYEeHUss OAHOM W3 MNJAHOK, PACMONOXKEHHbIX B MJIOCKOCTAX,
neprneHanNKyNsipHbIX OCSM COOTBETCTBEHHO 1-1 1 2-2 (A4n4 cevyeHmsa Tvna 2).

MpuMmeyaHme - K TMny 1 Takxe cneayeT OTHOCUTb CEYEHUS, Y KOTOPbIX BMECTO LIBEIEPOB
npYMeHeHbl ABYyTaBpbl, TpybuaTble U apyrne npodunu ana oaHou unm obemx BeTBeW; Npu 3TOM
ocn y-y U 1-1 AOMKHBbI NPOXOAUTb Yepe3 LEHTPbl TAXECTU COOTBETCTBEHHO CEYEHUS B LENOM MU
OTAENbHON BETBM, @ 3HAYEHMA N U iy B hopmyne (12) AonkHbl obecneunTb Hambonbliee 3HaYeHne

;'Lgf.




PucyHok 4* - CKBO3HOW CTepXeHb C NJaHKaMu

* iameHeHHasa pepakuus, Mam. N 1.

7.2.6 PacueT cTep)XHen COCTaBHbIX CEYEHUI M3 YIroJsIKOB, LUBENIEPOB U AP., COEANHEHHbIX CTEHKAMMU
BMJOTHY UAWN Yyepe3 NpoKIagKn, cneayeT BbIMOMHATL KaK CrIOWHOCTEeHYaTblie MPpU YCNOBUK, YTO ydacCTKU
Mexay COeAMHSLWMMU CBapHbIMM LWBaMU MM LEHTpaMn KpanHux 60NTOB He MNpeBbIWaloT AN CKaTbIX
aneMeHTOoB 40/ 1 ana pactaHyTbix 80/i. 3a4ecb pagnyc MHepUMU CevYeHus | yronka unm weennepa cneayet
npuHUMaTb AN TaBpPOBbIX WM [ABYTABPOBbIX CEYEHWM OTHOCUTESIbHO OCW, NapasnesibHOM MNOCKOCTU
pacnosioXeHnsa NpokKNaaoK, a As8 KPecTOBbIX CeYEHUN - MUHUManNbHbIN.

Mpn 3TOoM B npepenax ANWHbI CXKaToOro 3/eMeHTa creAyeT npegycMaTpuMBaTb He MeHee AByX
MPOMEXYTOYHbIX CBSA3eN (NpoKIagok).

7.2.7 PacyeT coegMHUTENbHbIX MIaHOK M 3/1EMEHTOB PELLETOK CXKaTblX CTEPXXHEN CKBO3HOIMO Ce4YeHus
cnenyeTt BbINOAHATb Ha YCAOBHYIO MOMEPEYHYH Cuiy Qﬁc , MPUHUMAEMYIO MOCTOSHHOM MO BCel ANVHEe
CTEepXHS 1 onpeaenseMyio no gopmyne

D4 =715 100(2330- iR, N/, (18)

rae N - NpoAonbHOE YCU/INE B CKBO3HOM CTEPXKHE;
P - kO03pPULUMEHT YyCTOMUYMBOCTU MPM LEHTPASIbHOM CXaTum (4719 CeYeHus Tuna B), NMPUHUMAEMbIN

Nnpu pacyeTe CKBO3HOIO CTEPXHSA B MJOCKOCTU MMAHOK WU PELLETOK.
YCNOBHYIO MOMNEPEYHYI0 CUNY Qﬁc cnenyeT pacnpenensith:

Npu HaAM4YNKM TOIbKO COEANHUTENbHbIX NJIAHOK (pPEeLleToK) - MOPOBHY MexAay NaaHkamu (peweTkaMmn),
NeXxawmMMn B MIOCKOCTAX, NEPMNEHAMKYSPHbIX K OCW, OTHOCUTESIbHO KOTOPOM MpPOM3BOAUTCS MpoBepKa
YCTOMYNBOCTH;



Npu HaaM4yMK CMJIOWHOMO JINCTa U COEAMHUTENbHbIX MAaHOK (PeleToKk) - nornosiaM Mexay JIMCTOM U
nnaHkamu (peweTkamm), Nexawmmm B NIOCKOCTSX, NapassenbHbiX JIUCTY;

MpuU pacyeTe PaBHOCTOPOHHMX TPEXrpaHHbIX CKBO3HbIX CTEpXHen - pasHonm 0,8 Qﬁc AN Kaxnom
CUCTEMbI COeANHUTENbHbIX NJIaHOK (peLeToK), pacnosiOXeHHOM B O4HOM rpaHu.

7.2.8 PacuyeT coeAMHUTENbHbIX NAAHOK U UX MPUKPENSIEHUNA (CM. PUCYHOK 4) AOMXEH BbIMNOJHATHLCS,
KaK pacyeT aneMeHToB 6e3pacKoCHbIX pepM, Ha COBMECTHOE AENCTBUE CUbI Fs , Cpe3blBaloLLen NAaHKy, u
MoMeHTa M. , usrmbarwowero nnaHky B ee MJOCKOCTM, 3HAYEHMs KOTOPbIX CledyeT onpeaensTb Mo
dopmynam:

=005, (19)

M. =0012, (20)

roe Q.S - YCnoBHa4a nonepevyHasa cuia, npmuxogdaasnca Ha niaaHkKy OAHOM rpaHu.

7.2.9 PacyeT 3/1eMeHTOB COeAMHUTENbHbIX PELIETOK COCTaBHbIX CTEPXHEN ChneAyeT BbIMOSHATh Kak
pacyeT 3/1IEMEHTOB peLIeTOK Mockux depm. MNpu pacuyeTe packoCOB PELIETOK MO PUCYHKY 3 ycunue B
packoce cneayeT onpeaenaTts no dopmyne

Nd :OLIQS.::!’IE;-, (21)

rae < - KoapduuMeHT, NpUHMMaeMblin pasHbiM: 1,0 Ana peweTkn no pucyHkam 3, a, 6 n 0,5 - No pucyHky
3, B;
{J; - ycnoBHas nonepeyHas cuna, npuxoaaLascs Ha OAHY MJIOCKOCTb PELLIETKM.

MNpu pacyeTe pacKkoCOB KPECTOBOW peLIeTKM C pacnopkamu (pUcCyHOK 3, T) crleayeT y4uuTbiBaTb
aononHuTeNbHoe ycunue M,;, BO3HMKAlOWEE B KAXAOM packoce OT 06XaTus BETBEW M onpeaensieMoe ro

dopmyne

Nog =gy 4y 1 4, (22)

roe Cp = .:ﬂ,;;j‘ f{2£:n3+.:i3}—b , In, d - pasMepbl, yKasaHHbIe Ha pUCYHKe 3;

My - ycunve B ogHOIM BETBU CTEPXKHS;

.l‘qd , .1‘15- nnowaab ce4eHnda oAHOro packocCa u OAHOM BETBU COOTBETCTBEHHO.

7.2.10 PacueT cTepxxHeln, npegHa3HayYeHHbIX 4158 YMEHbLEHNS pacYeTHON AJSINHbI CKaTbIX 3/IEMEHTOB,
OOJIKEH BBIMOJIHATLCA Ha YCWUWE, PaBHOE YC/IOBHOM MOMEpPEYHONM Cusie B OCHOBHOM CXaTOM 3JIEMEHTE,
onpegensemon no opmyne (18).

PacueT pacrnopok, npeaHa3HaueHHbIX AN YMEeHbLIEeHWS pacyeTHOW ANWHbI BETBEl KOJIOHH B
MIOCKOCTU, NEpPNEeHANKYNAPHOM K MJIOCKOCTU MOMNepeYHbIX paM, Npu HanMyMmM Harpy3ok OT MOCTOBbIX WU
NMOABECHbIX KPaHOB, C/eAyeT BbIMOSIHATbL Ha YC/IOBHYIO MOMEPEYHY CUy, onpeaensieMytlo no dopmyne
(18), rae 3HauyeHue N cneayeT MPUHUMaTb PaBHbIM CyMMe MNpPOAOJSIbHbIX CWU/T B ABYX BETBSIX KOJIOHH,
COEAMHEHHbIX pacrnopKou.

7.3 MpoBepka yCTOﬁ‘-IVIBOCTVI CTEHOK MU MNOSACHbIX JIMCTOB LE€HTPaAJZIbHO C)XXaTbiX 3J/1eMEHTOB
CrnJIOWHOro ce4yeHusa



7.3.1 Mpu npoBepke YCTOMUMBOCTU CTEHOK PACUYETHYHO BbICOTY figf cneayeT NpuUHUMaTth MO PUCYHKY
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PucyHOK 5 - PacyeTHble pa3Mepbl CTEHOK, CBECOB MOJIOK, MOSICHbIX JIMCTOB B NMPOKATHbIX, COCTABHbIX U
FHYTbIX NPOGUNAX
MOJIHYIO BbICOTY CTEHKM - B CBApHbIX 3JIEMEHTaX;

pacCTodHUE MexXay 6AmKanwmMMmn K OCW 3MeMeHTa KpasdMnN NOACHbIX YroskKoB - B 3JIEMEHTaAX C
CprIKLI,VIOHHbIMVI MNOACHbIMWN COEAUHEHUAMMN,

paccTosiHMe Mexay HavasnaMn BHYTPEHHUX 3aKpYr/IeHUI - B MPOKaTHbIX Npodunsx;
pacCcTosiHME MEeXAy KpasMU BbIKPYXEK - B THYTbIX NPOdUNsAX.

7.3.2 YCTOMUYMBOCTb CTEHOK LEHTPaSIbHO CXaTbIX 3/IEMEHTOB CMJIOWHOr0 CeYeHUs cneayer cuyuTaTb
o6ecrneyeHHoi, ecnM yCoBHAas MBKOCTb CTEHKM My =(*E3@,-r ff‘w:'f-.fR}l fZ e npesbiwaer 3HaueHMii

NpeaenbHoOM YCOBHOW MMBEKOCTM Ay, , onpeaenseMbix rno dopmynam Tabnuubl 9. Bosee rnbkme CTeHKM
cnepyet MPUMEHSTb NpU MOATBEPXAEHUN UX YCTONYMBOCTU (TEOPETUYECKMM MU OMbITHLIM MYyTEM).

Tabnuua 9



CeyeHune YcnosHasa MpenenbHas ycnoBHasi TMO6KOCTb CTEHKM
rmbKocCTb qu
aNeMeHTa )
e T S <2 2 23
| T 1.30+0,15% (23)
| i
L : ] L i . F ]
>2 1,20+ 0,351 < 2,3 (24)
<1 1,2 (25)
|
:
>1 1,0+0,21 < 1,6 (26)
<0,8 1,0 (27)
>0,8 0,85+0,191 <16 (28)
0,8<h <4 (29)

(0,40+0,070)(1+0,25./2 b / hyr )

0O603HauveHuns, NpuHATbIE B Tabnuue 9:

A\ - YC/IOBHasl rMb6KOCTb 3/1eMeHTa, NpMHMMaeMas B pacyeTe Ha YCTOMYMBOCTb Mpu
LEHTpasibHOM CXaTuu;

by - wupuHa nonkwu Taspa.

MpnMeyaHuns

1B K0p06'-IaTOM CEYEHUNN 3HaAUYEHUNE 7\’uw cneayeT onpeaendaTb Anda nnaCtuHoK,
pPacnosiIoXXKeHHbIX nNapannenbHO NMNJIOCKOCTU, B KOTOpOVI NpoBEPAETCA YCTOVIHMBOCTb

3J1IEMEHTa B LIE/IOM.

2 B TaBpOBOM CeYeHUN AOKHO cobnogaThcs ycnosmne 1< bf /hef <2; npyn ) <0,8 unu

A >4 B dbopmyne (29) cneayet npuHuMaTb ) =0,8 UM ) =4 COOTBETCTBEHHO.




3 3Hak "<" B (hopMysiax 03HAYaEeT, YTO 3HAUEHUE A, B C/lyyae ero NpeBblleHUs Npu
pacuyeTe no c¢opMyne cneayeT NPUMHMMaTb paBHbIM YKa3aHHOMY B NpaBoOi YacTu.

Tabnnua 9 (U3meHeHHas pegakuuns, N3m. N 1).

7.3.3 CTEeHKM LUeHTpasIbHO CXKaTblX 3/1EMEHTOB CMNJIOWHOro cedeHmns (KOJSIOHH, CTOEK, OnMop U T.M.) npwu
Ay = 2,3, 32 WCKIOYEHMEM PpaCCUMTAHHbIX C YYETOM FEOMETPUYECKON HEIMHENHOCTU KOHCTPYKUWIA,
cneayeT yKpennsaTb nonepeyHbiMm pebpaMmn XXeCTKOCTH C Wwarom oT 2,552%-r no 33295 .

B cnnowHoCTeH4YaTbIX BETBSAX KOTOHH CKBO3HOMO ceyvyeHus pe6pa XECTKOCTK cnenyeT yCtaHaBnBaThb
TONNbKO B Yy3/1aX KpenneHna CoOeaNHUTENbHbIX PELLETOK (I'IJ'IaHOK).

B cTteHke, YernﬂeHHOVI TONNIbKO nonepe4yHbIMU peraMM, WMpUHa nx BbICTyrlaIOLI.lel;’i 4acTtu b?‘ AOJ1KHa

6bITb HE MeHee (Ez%.p /30+40) MM - ons NnapHOro CUMMeTpPUYHOro pebpa, He MeHee (fzgf /20+50) MM - ans

OAHOCTOpOHHero pebpa; TonwmHa pebpa £, A0NXKHa 6bITb HE MeHee 2by, qff‘jj- fE

Mpn yKpenneHWn CTEHKU OAHOCTOPOHHMMMK MonepeyvHbIMU pebpaMn XXECTKOCTU OAMHOUYHbIE YrOJKW
cneayeT nNpuBapuBaTh K CTEHKE MEPOM.

7.3.4 B ueHTpasbHO CXaTbIiX 3/IEMEHTaX ABYTaBPOBOr0 CEeYEHUs C PacyeTHOW BbICOTOM CTEHKMU Fﬂgf B
c/lyyae ykpenseHns CTEHKW NpoAoibHbIM pebpoM XeCTKOCTM, pacnosioXeHHbIM nocepeanHe U C MOMEHTOM
MHepuun ceyenus f,;,

fri
npu ;gg,zfu © , 3HaveHue Iuw , YCTaHOB/EHHOe B 7.3.2, cnefayeT YMHOXUTb Ha KO3 dUumeHT
Iy Iy
[3:1+[Zil,4;3 1-0,1=2 3
.*Eﬂgff.w .*Eﬂeyrﬁw (30)

Mpu pacnonoxeHun pebpa C OAHON CTOPOHblI CTEHKW, €ro0 MOMEHT MHEpPUUU CNeayeT BbIYUCIATb
OTHOCUTENIbHO OCK, COoBMNagatowen C bamxanwen rpaHblo CTEHKM U OH AOJIKEH 6biTb HE MeHee, YyeM Ans
napHoOro CUMMeTpu4yHoOro pebpa.

B cnydyae BbINOMHEHWUS NpoAonbHOro pebpa B Buae rodpa CTEHKM MNpU BbIYMCIIEHUU Eﬂgf cneayet
YUUTbIBaTb pa3BepHyTYH ANUHY rodpa.

MpoaonbHbIE pe6pa XXECTKOCTHU CNneayeT BKIHOYAaTb B paCyHETHbIE CEYEHNA SNNIEMEHTOB.

MWHMMasbHblE pa3Mepbl BbICTYMNAtOLWEN YacTh NpoAosibHbIX pebep XeCTKOCTU celyeT NpUHNMaTh Kak
ANns nonepevHbix pebep cornacHo Tpe6oBaHusaM 7.3.3.

7.3.5 Mpun pacyeTe LUeHTPaNbHO- U BHELEHTPEHHO CXKaTbIX CTEPXKHEW CMIOWHOINr0 CEYEHUS B Cnydasx,
KOrAa (aKTUUECKOE 3HAYeHWe YCMOBHOM IMBKOCTM CTEHKU Ay = (}353;' ’f-fw]'ﬁ.'f‘?.y {E npesbiwaer (npu

LEeHTpasibHOM CxXaTum He 6onee 4yem B 2 pasa) 3HAYeHWEe MpeaesbHOM YyC/IOBHOM MMO6KOCTU CTEHKMU Iﬂw,
nosly4yeHHoe cornacHo tpebosaHusam 7.3.2, a Takxe 9.4.2 n 9.4.3, B dopmynax (7), a takxke (109), (111),
(115), (116), (120) v (121) NpMHMMAIOT pacUYETHYIO YMEHbLUEHHYIO Molaab ceveHns A; B3ameH A.

(N3MeHeHHas pepakunsa, N3m. N 1).

7.3.6 3HaueHue A;cneayet BbluMCAATL NO HopMynam:



ANS ABYTaBpPOBOIrO M LUBENJIEPHOIO CeYEHUNN

Ay = A=y =0yt (31)
ans K0p06l-IaT0r0 ceyeHundqa.
Npn LEHTPaIbHOM CXaTuun
Ag=A- 20y —hglty — 2By —Bgliy; (32)
npn BHELEHTPEHHOM CXXaTUU
Ay = A= 2k — By, (33)

rae k%-rm %2; - pacyeTHasi M yMeHbLUEHHAsi BbICOTA CTEHKM, PACMOJSIOXXEHHOW MapassiefibHO MI0CKOCTU, B
KOTOPOW NpoBepPSAETCs YCTOMYNBOCTD;

f:'%m M A&y - pacyeTHass U yMeHblUEHHAs WWPMHA MNOsica KOpobYaToro CEYeHWsi, PaCrosIOKEHHOro
neprneHauKysipHO K MJOCKOCTU, B KOTOPOWN NPOBEPSIETCSA YCTOMUYMBOCTD.

3HaueHue 4z B LEHTPaNbHO CKATbIX 3/IEMEHTaX C/eAyeT BblYMCAATb Mo hopMyiaMm:

Ana ABYTaBpPOBOIro ce4yeHud

By =ty [P — (O, F g, — D, —12- Ilil,lﬂﬁjl],lu'ﬁ'ff?..JJ , (34)

roe npu h >3,5 cneayet npuHuMaTth }, =3,5;
Ana Kkopob4yaToro cevyeHus

By =ty Ty = (R Ty = 1) (Mg = 29— 02K+ 0,7, (BT R, (35)

roe npu . >2,3 cneayet npuHuMmath A.=2,3;
ANS LWBENepHOro ceyeHus

hi=ty upfBIR, . (36)*

* dopMyna COOTBETCTBYET OpUTrMHany. - NpuMevaHne M3rotoBuTens 6asbl AaHHbIX.

3HaueHus Au A, B dopmynax (34)-(36) ANa LEHTpanbHO CXKaTblX 3/IEMEHTOB CeAyeT MpUHMMaTh
cornacHo Tpe6osaHuaM 7.3.2. Mpu BbIYMCAEHUMN 3HAUYEHUs &3 ANs KopobuyaToro ceyeHus no gopmyne (35)
BMecto A5 by, Ay M A, cneayer nNpuHUMaTb  COOTBETCTBEHHO &3 iy,

iﬂf,l n E_,-r“,l = (f?%f,l ff_f:'ﬁ.'f‘j-.p /Z | npn stom 3HaueHune iﬂf,l cneayeT onpeaensaTb CornacHo TpeboBaHUAM
7.3.9.

3HayeHne #4 AN BHELEHTPEHHO CKATbIX 3/IEMEHTOB ABYTAaBPOBOMO M KOpOBYATOro CEeYEHMIt creayer
BbIUNCAATL MO (PopMynaM COOTBETCTBEHHO (34) u (35); npu 3ToM B 3TUX opMynax 3HauyeHus A=A, u

A, CieayeT NpyMHUMaThL cornacHo 9.4.2.

7.3.7 Tlpu npoBepKe YCTOMUMBOCTM MOSICHbIX JINCTOB 3@ pPacCYETHYIO LWWMPUHY CBeca f:'%f cnepyet
NPUHUMaTb pacCcTosHUE:



OT rpaHu CTEHKM A0 Kpasi MOSICHOro sicTa (NoJIkn) - B CBAPHbIX 3N1eMEHTaXx;

OT OCHn KpaﬁHero 6onTa B nosice oo Kpasa NnoACHOro IMCta - B 3J/1IEMEHTAX C CbpMKLI,MOHHbIMM MOACHbIMU
coeanHeHnamu,

OT Hayasna BHYTPEHHEro 3aKpyrieHns A0 Kpas NOoJIKU - B MpOKaTHbIX Npodunsx;
OT Kpas BbIKPYXKW A0 Kpas MOMKK - B THYTbIX Npodunsax (CM. pucyHok 5).

7.3.8 YCTOMYMBOCTb MOSACHbIX JIMCTOB (MO/0OK) LEHTPasbHO CXaTblX 3/IEMEHTOB CMJIOWHON0 Ce4YeHus

cneayer cuutaTb obecrievyeHHOM, ecnm ycroBHas rmMbKocTb cBeca nosica (Moskun) :“'-f = (f?%ffff)ﬁfﬂy TE ye

npeBbillaeT 3HAYeHUI NpeaenbHOM YCNOBHOM rmbkocTtn cBeca nosica (NOAKKW) ?Luf , onpenensiemblX Mo

dopmynam Tabnumubl 10, B KOTOPbIX Npu 3HaveHnax 1.<0,8 unn 7. >4 cneayeTt NpMHUMaTh COOTBETCTBEHHO
% =0,8 unn 3 =4.

(N3MeHeHHas pepakunsa, N3m. N 2).

Tabnuua 10

CeuyeHune MpenenbHas ycnoBHas rmbKoCTb cBeca nosica
(nonku) Ayr
npu yCNnoBHOM rmMbkocTn anemeHTa 0,8 < 3 =4

0,36+ 0,101 (37)
0,43 + 0,087 (38)
0,40 + 0,071 (39)
0,85+ 0,191 (40)

0O603HauyeHne, NpuHaToe B Tabnuue 10:

A\ - YC/IOBHasl rMb6KOCTb 3/1eMEHTa, NpMHMMaeMas B pacyeTe Ha YCTOMYMBOCTb Mpu
LEHTPaNbHOM CXaTuu.

MNMpuMeyaHue - [na cBecoB nosica (Noskn), okalMeHHbIX pebpaMn, npeaenbHble 3HaYEeHUS




YC/TOBHOM MMBKOCTH xuf, BbluncneHHole no dopmynam (37) n (38), cnegyeTt yMHOXaTb Ha
koacdpdunumnenT 1,5, a no ¢popmyne (39) - Ha 1,6.

Tabnuua 10 (U3meHeHHas pepakuus, Mam. N 1, 2).

7.3.9 B ueHTpanbHO CXaTblX 31eMeHTax Kopo6anoro ceyeHnda npeaenbHyr YCNOBHYHO rMBKOCTb
NOACHOro JsucCrta ;Il".‘.if,l cneayetr npuHMMaTb Mo Tabnunue 10, kak Aans CTeHoK Kopo6anoro ceyeHund:

Ry 1=y 1 1150 (R TE

7.3.10 BbicoTa oTrmnba der cBeca nosica (NoJsik1M) Mo pUCyHKY 5 uanm BbiCOTa oKanMnswowero pebpa,

npu ero Hanmumu, gosmxkHa 6biITb He MeHee 0,3 befB 3/IeMeHTax, He YyCUNeHHbIX nnaHkamu, u 0,2 bef- B
3/1eMeHTax, YCWEeHHbIX MiaHkamu (cMm. Tabnuuy 10). TonwmHa okammnsiowero pebpa AoskHa 6biTb He

MeHee 2d. R, /E

(U3meHeHHasa pegakuuns, M3m. N 2).

7.3.11 B cny4dae, ecnn npoBepka NO npegenbHon rmbkoctn B AByX nnaockoctax (pasgen 10.4)
ABNAETCSA ONpeaensiowen npyv Ha3HaYeHUW CEeYEHMN LEHTPasbHO CXaTblX 3JIEMEHTOB, 3HAYeHus

npeaenbHbIX YCIOBHbIX MMOKOCTEN CTEHKM qu M NosicoB Xuf(kuf,l ), BblYMCEHHbIX Mo Tabnmuam 9 n 10
COOTBETCTBEHHO, ClneAyeT yBenMumBaTb YMHOXEHUEM Ha KO3 dUUMEHT 1/(pARy/N , HO He bornee uyeM Ha
1,25.

(N3MeHeHHas pepakunsa, N3m. N 3).
8 Pacuer 3/1eMeHTOB CTaJibHbIX KOHCTPYKUMA Npu nsrnbe

8.1 O6wme NonoXXeHnsa pacyerta

B 3aBMCMMOCTM OT Ha3HaA4YeHMs W YCNOBWUIA 3SKCMJlyaTauuMm KOHCTPYKUMW pacyeT m3rmbaembix
aneMeHTOB (6anok) crneayeT BbINOAHATL 6€3 ydyeTa WM C Y4YETOM nMnacTtuyeckmx pedopmaumii B
COOTBETCTBMM C NoApasfeneHmneM 3/1EMEHTOB Ha TPW Kacca cornacHo 4.2.7.

Banku 1-ro knacca cneayeTt NpUMEHSATb AN Harpy3okK BCEX BMAOB W paccyuTbiBaTb B npeaenax
ynpyrux gedopmaunin; 6ankum 2-ro u 3-ro KJaccoB creayeT NPUMEHSTb AN CTAaTUYECKMX Harpysok U
paccyMTbiBaTbh C YYETOM pa3BUTUS MiacTMUYecKmx aedopmaLuii.

Bankun KpaHOBbIX NyTen NoA KpaHbl rpynn pexmmoB paboTtel 1K-8K no CM 20.13330 npu pacyeTte Ha
NPOYHOCTb criegyeT OTHOCUTb K 1-My Knaccy.

BuctanbHble 6anku cregyet OTHOCUTb KO 2-My K/AcCy M paccuMTbiBaTb C YYETOM OFpaHWUYEHHbIX
nnactTuyeckux JaedopMaunii B CTEHKe, 3Ha4YeHUs KOTOpbIX cheayeT onpeaensaTbs MnNpu  AOCTUXEHUU

pacyeTHOro ConpoTUBIEHUS R_yf B Mosicax, BbIMO/IHEHHbIX M3 60siee NPoYHOI CTanu.

(U3meHeHHasa pegakuuns, M3m. N 2).

8.2 PacueT Ha NpoO4YHOCTb U3rnbaembix 3/;1IEMEHTOB CIJIOWHOIro Ce4YeHuns
8.2.1 PacueT Ha nNpo4HOCTb 6anok 1-ro knacca crnenyeT BbINOAHATbL Mo hopMynam:

npu AenNCTBMM MOMEHTa B OAHOW M3 rNaBHbIX MJIOCKOCTEN



M

— =1
Wn,m:’n Ry Te ! (41)
AENCTBUN B CEYEHUN nonepequVI Cnnbl
CHY
BBy, (42)
npu ANENCTBMN MOMEHTOB B ABYX I1aBHbIX MJTOCKOCTAX (VI npn Hann4ymnun 6V|MOMeHTa)
M .
Sl B S R
g (43)
mech f‘}lnR}l"i‘rc Lom phe !

roe x n y - paCcCtoaHua OT r1aBHbIX ocen oo paCCManMBaeMOVI TOYKUN CEYEHUNA, a
I - CEKTOPpManbHada KoopaAunHaTa 3TOMN TOYKMH,

Mpu OAHOBPEMEHHOM OENCTBMWN B CTEHKe 6asiku MOMEHTa MU NonepeyHon Cusbl

0.87 .JGE -G,0 +G§ +3’|:§}, =1
o I

R},T i TJ.:}' JrR:;"%‘r-: 51, (44)

roe O, =AM,¥//,, - HOpManbHOe HanpskeHue B CPEAUHHOM MIOCKOCTU CTEHKM, napanfenbHoe
NpoAosIbHOM oCcKu 6anku;

Oy - TO e, NepneHAnKyNsipHOE K NpoAonbHOW ocu Ganku, B TOM uucne Oy, , ONPELeNnsieMoe Mo
dopmyne (47);

Ty = 5/( 18, ) - kacaTenbHoe HanpskeHue B CTeHKe.

HanpsxeHua T,u Ty, npuHuUMaemblie B dopmyne (44) co CBOMMM 3HakKaMu, a Takxke T cnenyer
onpeaenaTb B OAHOW U TOM Xe To4YKe CTeHKM bankwu.

Mpu NnpoBepke NPOYHOCTM Ha AENCTBME MOMEpeYHOn CUMbl Ha ornope Ass pa3pe3sHbix 6anok dopmyny
(42) cneayet ucnonb3oBaTb 6e3 yyeTa paboTbl NOSCOB.

B 6ankax, paccuuTbiBaeMbix No gopmyne (43), 3HAYEHUS HAMPSXKEHU B CTeHKe 6ankm foKHbI 6bITb
nposepeHbl No dopmyne (44) B ABYX IMaBHbIX MJOCKOCTSX M3rnba.

Mpu ocnabneHnm CTeHKU OTBEpPCTMAMKU s 6onToB neBylo YacTtb dopMybl (42), a TakxkKe 3HAYeHMe
TpB dopmyne (44), cnegyeT yMHOXaTb Ha KO3PUUMEHT ok, onpeaensiemMoln no popmyne

d=sflz—d), (45)
rae s - war oTBepcTuMini B 04HOM BEpPTMKaJIbHOM psiay;
d - avameTp oTBEpCTUS.
(U3meHeHHasa pegakuuns, M3m. N 3).

8.2.2 PacyeTr Ha MNpOYHOCTb CTeHKM Banku, He yKpernneHHOW pebpamMum >XEeCTKOCTU, Npu AeNCTBUM
MEeCTHOr0 HamnpsbkeHust Tj,. B MecTax MNPUI0XEHUS Harpy3ku K BepxXHeMy MosiCy, a TakXe B OMOPHbIX
ceyeHunsax 6anku, cneayeT BbINOAHATL NO dopmyne



Oloe <1

R},Tc ’ (46)
roe
Cloc :F’f(fgffw:'- (47)
34ecb F - pacyeTHOe 3Ha4YeHue Harpysku (cunbl);
qu - YC/IOBHasl ANMHA pacnpenesieHns Harpyskun, onpegensieMast no popmynam:
AN CnydaeB Mo PUCYHKY 6, @) n 6)
lf =b+2h; (48)

ANS Cydasi No pUCYHKY 6, B

ly =31, /1, . (49)

(NMonpaBka. NYC N 7-2021).

a) . t 6) iF {F B)
/ |I ' |I |
| J‘l l L o | J‘fl l L I el - { | 1 | |
I:: iRy I:fl JEIEN ) II::I | ) ';I I::I | ) III
\ ) by )

| |
| i

a) - ceapHasd b6anka; 6) - npokaTtHasa 6anka; B) - cBapHas wau npokaTtHas 6ankm npu Harpyske OT Kojleca
KpaHa

PucyHok 6 - CxeMbl pacnpegeneHms cocpenoToO4YeHHOM Harpy3ku Ha CTeHKy 6anku

roe h - pa3mep, paBHbIA CyMMe TOJIWMHBLI BEPXHEro nosica 6asku M KaTeTa MOSCHOro LWBa, €CNU HUXHAS
b6anka ceapHas (CM. pucyHok 6, a), TMbo pacCTOSIHMIO OT HAPY>XHOW rpaHu NOJIKW A0 Hadana BHYTPEHHero
3aKpYr1eHNs CTEHKN, ecin HMXHASA 6anka npokaTtHas (CM. pUCYHOK 6, 6);

- koadduumeHT, npuHUMaeMblin paBHbIM: 3,25 - Ans cBapHbIX M NPOKaTHbIX 6anok;

4,5 - onsa 6anok ¢ GpPUKLUMOHHBIMU MOSACHBIMU COEANHEHUAMU;

]]f - CyMMa Cco6CTBEHHbIX MOMEHTOB MHEPLUUN NOsACa 6ankm u KpaHOBOIro penbCa wWin MOMEHT

MHEPLMM CEYEHUNsI, COCTOALLEro U3 Mosica U penbca B C/lyyae NpuBapKu penbca wseaMmn, ob6ecneymsaowumm
COBMECTHY0 paboTy nosica U penbca;

b - WwnpnHa onnpaHns BepxHero afieMeHTa.
(Monpaeka. MYC N 7-2021), (N3meHeHHasn peaakuns, N3m. N 3).

8.2.3 PacuyeT Ha MpPOYHOCTb pa3pe3Hbix 6anok 2-ro M 3-ro Kaccos ABYTaBpPOBOro m kopobuyaTtoro



ceyeHunin (PUCYHOK 7) M3 CcTanuM C HOPMATUBHbLIM COMPOTUBIEHUEM Ryn =440 H/MMZ npu cobnioaeHun

Tpe6oBaHuit 8.4.6, 8.5.8, 8.5.9 1 8.5.18 1 npu KacaTenbHbIX HanpskeHuax T, =, f4, 20,95, (kpome
OMOPHbIX CEYEHWNIN) CeAyeT BbIMOSHATbL MO (popMynam:

y

| ..Af
[ J ] -
M, |Qx
."f Q,

o X
A, | S A
2 | 7
| A

y

PucyHok 7 - CxeMbl AByTaBpoBoro (a) n kopobuatoro (6) cedeHuit 6anok ¢ AEACTBYOWNMN HA HUX
YCUNUSMHN

npu nsrnbe B NIOCKOCTU Hanbonblueit xectkocTn (4, = f},)

M, ‘1

CxBWm,mmRch S (50)

npu usrnbe B ABYX IMaBHbIX NJIOCKOCTAX W HanpskeHusx T, =, f(2Ap) =055,

X

M + My =1 -
CxBWm,mmRch Ty H):u?f:,.'rzfu'nR.;u"k‘r-: ' (51)

3pecs M,, M} - abcontoTHblE 3Ha4YeHnsa n3rnbarwmx MOMEHTOB;
€y, ©p - KOIPDUUMEHTbI, NPUHMMaeMble no Tabnuue E.1;

f - K03 DOUUMEHT, NPUHUMAEMBIA PABHbIM:

npm T, =058, B=1;

npn 05R, =T, < 09R,

foqo 020 7\
ar+025\R; ) (52)

rae ay =Ag¢/A4, - oTHowenne nnowaan ceveHus mosica K MIOWAAM CEYEHUS| CTeHKM  (ans

HECMMMETPUYHOIO CevyeHus ﬂf- noWwaab MeHbLUEero rnosica; Ans Kopobuatoro cedyeHus A, - cymmapHas
naowanb Ce4eHUN ABYX CTEHOK).
npu n3rmbe B NIOCKOCTU Hambonblieik xectkocTn (£, = f},) N CTECHEHHOM KPY4Ye€HUN CUMMETPMUYHbIX



ABYyTaBpoOB

M, B
+ <1 53
CxB Wxn,minRyYC Cmen,minRch ! (53)
roe o, - onpeaensieTcs AMHENHON nHTepnonsauuen no Tabnuue 10a:
Tabnuua 10a
M, 0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 |0,99
Cme,nﬁnRch

1,470|1,636|1,845(2,054|2,263(2,472|2,681|2,890| 3,099 | 3,308 (3,496

Mpu pacueTe ceyeHUs B 30HE yYUCTOro usrmba B dopmynax (50) u (51) cneayet npuHumath =1 nu

BMECTO KO3((dULUNEHTOB ©, 1 &y COOTBETCTBEHHO

Com=05(14c,); cpm=05(1+c,).
PacyeT Ha MPOYHOCTb B OMOPHOM ceuveHun Hanok (npu M, =0 u M} =0) cnepyeT BbIMOMAHATL MO
dopmynam:

QI =
—= =1
AR5, ! (54)
Q—J’ <1
2ArRyY, (55)

Mpn ocnabneHmn creHku oTBepcTusMn ana 6ontoB nesyk 4actb dopmyn (54) wn (55) cnepyert
YMHOXaTb Ha Ko3pdurumeHT o, onpegensemblin no opmyne (45).

Ona ycTaHoOBNeHUs pa3MepoB MUHUMaSbHbIX CeyeHun CcocTaBHbIX 6anok KOBCbeVILI,MEHTbI Ty U

€y CNeAyeT MpuWHUMaTb MEHblUe 3HA4YeHUn, NpuBeAeHHbIX B Tabnuue E.1, HOo He meHee 1,0. MeToauka

noabopa MWUHMMasbHbIX CEUYEHUI U3rMbaeMbiXx 3/1EMEHTOB MpUBEZEHA B MNpaBuiax no MpOEKTUPOBAHUIO
CTaNbHbIX KOHCTPYKLUMNA.

(N3MeHeHHas pepakunsa, N3m. N 1).

8.2.4 Pacyer Ha NpPOYHOCTb pa3pe3Hbix 6anoK MEPEMEHHOro ceyeHums cornacHo 8.2.3 C y4yeToMm
nnactmyeckmx gedopMaunii BbIMOMHSAETCS TONbKO B OAHOM ce4dyeHMM C Hambonee HebNaronpusiTHbIM
coyeTaHneMm ycunmii M n Q; B OCTalibHbIX ceyeHusax 6anku pacyeT cneayeT BbIMONHATb NPU 3HAYEHUSaX

KO3((ULUNEHTOB C, U &y MeHbLUKNX, YeM B Tabnuue E.1 (npunoxeHue E), nnm cornacHo 8.2.1.

8.2.5 PacuyeT Ha NpoOYHOCTb Hepas3pe3HbiX M 3auleMsieHHbIX 6anoK MNOCTOSHHOro ABYTaBPOBOro M
KopobyaToro ceyeHum c ABYMS OCSAMWU CUMMETpPUK, UarmbaeMblx B MJIOCKOCTU HamMbONbLIEN XKECTKOCTU, CO
CMEeXHbIMW MposieTaMn, oTnnyarwwmMmmcs He 6onee yem Ha 20%, npu cobnwogeHun TpebosaHui 8.4.6,
8.5.8, 8.5.9 n 8.5.18 cneayet BbINOMHATL Mo dopmysne (50) Kak pacyeT 3/1EMEHTOB 2-I0 Kjlacca C YYETOM
YaCTUYHOIro nepepacnpeneseHns ONOPHbIX U MPONETHbIX MOMEHTOB.



B aTOM cnyuyae pacyeTHoe 3HaueHMe MOMEHTa C/elyeT onpeaenaTb no gopmyne

M:D=5(Mmax+Mq}":', (56)

roe M,,.. - HaubonbWwuii M3rnbalLMit MOMEHT B NpPONeTe WM Ha ornope, OnpeaensieMblii U3 pacyeTa
Hepa3pe3Hoit 6anku B NpeAnonoXeHUn ynpyroi paboTbl cTanu;
M 4 - yCnoBHbIN M3rGaloLLMit MOMEHT, PaBHBbIi:

a) B HEPA3PE3HbIX bankax c LWapHNPHO onepTbiMMN KOHUaMM 6|jJ'IbLIJeMy N3 3HAYEHUN:

My
Mg' =mﬂX{m} ; (57)*

My =05M;, (58)

rae CMMBON wmaxx O3HAYAET, UTO CrieAyeT HaluTu MakKCMMYM BCero CneaytroLwero 3a HUM BblpaXKeHus;
M, - wusrubawwmii MOMEHT B KpaillHeM nposieTe, BbIYUC/IEHHbIN Kak B LAPHWPHO OMepToN
oaHornponeTHon 6anke;

@ - PacCTosiHME OT CEeYEHUS, B KOTOPOM AeicTByeT MoMeHT Af|, no kpaliHeli onopsl;

! - ANVHa KpanHero nposeTa;

M4 - MakcuManbHbIl M3rMbaloWmMii MOMEHT B MPOMEXYTOYHOM MpOJSiETe, BbLIYUCIIEHHbIM KakK B
LApHMPHO oNepTon ogHonpoaeTHoM banke;

* QopMysia U 3KCNIMKaUMs K Hell COOTBETCTBYHOT OpUrnHany. - NMprumedaHne narotosutens 6asbl
OaHHbIX.

6) B OAHOMPONETHBIX 1 HepaspesHbiX 6ankax C 3alemneHHbIMU KoHuamn My =0,5M3,

rae M= - HanbonblWKii U3 MOMEHTOB, BbIYMCIIEHHbIX Kak B 6asikax C LWapHMpaMm Ha onopax;

B) B 6banke Cc 04HWM 3alleMSEeHHbIM WU APYrMM CBO6OAHO OMEpTbIM KOHLOM 3HayeHue M@f cnepyeTt
onpepenatb no opmyne (57).

3HaueHve T, B dopMyne (52) cneayeTt BbIUUCNATL B cedeHun, rae geincreyetr M,...; ecnim M. -
MOMEHT B NposeTe, cnefyeT NpoBEPUTb OMOPHOE ceveHne 6asnku.

(N3MeHeHHas pepakunsa, N3m. N 1).

8.2.6 PacueT Ha MpPOYHOCTb HepaspesHbiX M 3allemMneHHbix 6anok, yaosnersopsawwmx 8.2.5, B
cnyyae wm3rmba B ABYX [1laBHbIX MMIOCKOCTAX CrneayeT BbiNOAHATbE no d¢opmyne (51) ¢ yuetom
nepepacnpeaeneHus OnopHbIX U NPONETHbIX MOMEHTOB B ABYX MaBHbIX NJIOCKOCTAX cornacHo 8.2.5.

8.2.7 PacuyeT Ha NpoOYHOCTb Hepa3pe3HbIX M 3alleMseHHbIX H6anok, yaoBneTBopsatoWwmnx TpeboBaHnsaM
8.2.5, 8.4.6, 8.5.8, 8.5.9 n 8.5.18, cnegyet BbinonHATb Mo dopmyne (50) kak pacyeTr aneMeHToB 3-ro
Kflacca C y4yeToM nepepacnpeneneHns mnarnbarowmx MOMEHTOB M 06pa3oBaHMS YCMOBHbIX MAACTUYECKUX

LWApHMPOB, a TakXe BAUAHWUSA KacaTefbHbIX HanpsXeHwin T, B COOTBETCTBUMM C 8.2.3 B CeYeHusx C
MaKCMMasbHbIM U3rnbatowmM MOMEHTOM.

(N3MeHeHHas pepakunsa, N3m. N 1).



8.2.8 PacueT Ha NMpPOYHOCTb BUCTanbHbIX pa3pe3Hbix 6anok ABYTaBPOBOro M KopobyaToro ceyeHumin ¢
ABYMSl oCsiMM cuMmMmeTpum npu cobniogeHmn Ttpebosanun 8.4.4, 8.5.9 u 8.5.17 n npu KacaTenbHbIX

HanpsbkeHusax T, =098 u Tyiﬂ,ﬁﬂs (KpoMe OMOpHbIX CEYEHWUI) CcrefyeT BbINOJHATL KakK pacyeT
3/IEMEHTOB 2-T0 Kflacca no gopmynam:

npu n3rnbe B 04HOW rM1aBHOM MJIOCKOCTH

My =1
CaPeW o Be (59)
npu n3rnbe B ABYX r1aBHbIX MJOCKOCTSAX
M, T =1 60
CnﬁerR_}lw"i‘rc C‘yrﬁfynﬂyf"i‘rc ' (60)
B dopmynax (59) n (60):
Cpp = (ccfr+[],25— D,USSSIrzjf(czf + 01677, (61)
rae Cﬂf =J":1f.l".:‘gw; r=RyffRyw;
[y - KO3 PUUMEHT, NPUHUMAEMBIV PaBHbIM:
npu T, =058, B =1;
npn 058, <1, <098, 0.9 —_— (62)
=1- ’ x
P oafr+[],25 (RSWJ '

€y - KO3 UUMEHT, NpUHMMaeMbl paBHbiM 1,15 - ans AByTaBpoBoro ceyeHus v 1,05/r - aAnd
KopobuyaToro ceyenwusl.

PacueT 6uctanbHbix 6aN0K NpPYM HaAUMYMKM 30HbI YNCTOrO M3rnba M B OMOPHOM CEYEHUMU, @ TaKXKe C
y4yeToM ocnabneHus ceyeHust cneayeT BbIMOAHATbL COrnacHo 8.2.3 M NpaBu MPOEKTUPOBAHUA CTallbHbIX
KOHCTPYKLMA.

(U3meHeHHasa pegakumns, Mam. N 1).

8.3 PacueTt Ha NPOYHOCTb 6aJ/I0K KPAaHOBbIX NyTei CNJIOWWHOIro ceyeHnn
8.3.1 PacueTt Ha npo4yHOCTb 6anoK KpaHOBbIX NyTel cnenyeT BbIMONHATL cornacHo 8.2.1 Ha gelncreume
BEPTUKaNbHbIX U FOPU30OHTaNIbHbIX Harpy3ok, onpeaensembix rno CM 20.13330.

8.3.2 PacuyeT Ha MpPOYHOCTb CTEHOK 6anok KpaHOoBbIX MyTel (3a ucknyeHmem 6anok AnsS KpaHoB
rpynn pexuMmoB paboTtel 7K B uUexax MeTanaypruyeckmx npomssoactB m 8K) cneayer BbINOAHATL MO
dopmyne (44), B KOTOpPOM MNpu pacyeTe CevyeHUih Ha onopax HepaspesHbix 6anok BMecTo KoadduumeHTa
0,87 cneapyet npuHuMaTtb Koadduumnent 0,77.

(N3MeHeHHas pepakunsa, N3m. N 1).



8.3.3 MNpwu pacyeTe Ha NPOYHOCTb CTEHOK HaNoOK KpaHOBbIX MyTeN U3 CTanum C NpeaenoM TeKy4YeCTn He
6onee 440 H/MM<Z ans KpaHOB rpynn pexuMoB paboTbl 7K (B Lexax MeTannypruyeckmx npov3BOACTB) U
8K nonxHbl 6bITb BbINOSIHEHbI YCNIOBUS:

P 2 2
R_‘U{(Gx +Gfoc,x:' — (O, + Gioc,xj'gfoc,y + 0_120-:,} +3(Txy +TEGC,J.:IJ:I =1 .

: ; (63)
(O + Cpoe x ) By =15 (64)

(Ceyp TOp )/ Ry =1, (65)

(T + Tige,;p T T ) Bs =1, (66)

roe - koadduumeHT, npuHuMaeMbiii pasHbiM 0,87 Ans pacyeTa paspesHbix 6anok u 0,77 Ana pacyeta
CeyeHunin Ha onopax Hepa3pe3Hbix 6anok;
Ty = MJ’IWm ; G.!'-:u:,x = [:',25(350':,}, ; GI-:'-:,}I = TITIIFH .l'llif,f%fjl ; Of = M,ta/(0,75]fhw),

Ty = LR Toe g = 0300, 5 Ty n = 02305 . (67)
B dopmynax (67):

M un Q - nsrnbarowmii MOMEHT M NMonepeyHas cuia B cedyeHmn 6anku COOTBETCTBEHHO OT pacyeTHOM
Harpysku, onpeaensemoi cornacHo CIM 20.13330;

fr - KO3(PPUUMEHT HAAEXKHOCTM MO Harpy3Ke AN KPaHOBbIX HArpy3oK, NpuHMMaeMsblii cornacHo C
20.13330;

Y1 - KOIDPUUMEHT yBENNYEHWUS COCPEAOTOYEHHOW BepTWKaNbHOW HAarpysku OT OAHOro Koseca
KpaHa, NMpUHMMaeMbliA COrfliacHO AOMNONHUTENbHOMY KO3ddumumenTy no CM 20.13330;

K, - nonHoe HOpPMaTMBHOE 3HAYeHMEe COCPEeAOTOYEHHON BEPTMKANbHOM Harpysku OT OAHOrO Kosieca
KpaHa;

qu - YC/I0BHasa ANuvHa, onpeaensieMasl cornacHo 8.2.2;
a - pacCTosiHMe Mexay BepTuKanbHbIMW pebpamMu CTeHKM banku;

M- MecTHbIN KpyTAWMIA MOMEHT, onpeaensieMblii no dhopmyne

My =Y g1 e + 0750, (68)

roe e=0,2b, (3pecb b - wmnpmnHa NoAOLWBbI penbca);
{); - pacueTHasl ropmM3oHTa/IbHAs Harpy3ka, HanpaBfieHHasl Morepek KPaHOBOro nyTu, Bbi3biBaeMmas

nepekocamMm MOCTOBbIX KPaHOB W HenapasnsenbHOCTbIO KPaHOBbIX MyTerl W npuHuMmaemasa cornacHo CIl
20.13330,

%, - BbICOT@ KPaHOBOr0O penbCa;

Ip =1 +E:'f£j3=~f3- CyMMa COBCTBEHHbIX MOMEHTOB WHEPLMM MPK KPyUYEHUM penbca U nosica, rae #pum £y -



COOTBETCTBEHHO LUMPUHA M TOJILLMHA BEPXHEro nosica 6anku.
Bce HanpsxeHunsa B dpopmynax (63)-(67) cneayeTt npMHMMaTb CO 3HaKoM "nnwoc”.

(N3MeHeHHas pepakunsa, N3m. N 1).
8.3.4 PacuyeT Ha NpPOYHOCTb NMOABECHbIX 6aNOK KpaHOBbIX NyTer (MOHOPENbCOB) cneayeT BbIMOMHATL C
YYETOM MECTHbIX HOPMasibHbIX HaNps>XXeHWI OT AaBfieHUs Kosieca KpaHa, HanpaBJ/ieHHbIX BAOMb U Monepek

ocun banku.

8.3.5 PacyeT Ha NPOYHOCTb BUCTanbHbLIX 6an0K KPaHOBbLIX MyTeil [BYTaBPOBOrO CEYEeHWUs C ABYyMS
OCSIMM CUMMETPUM [JISi KPAHOB rPynn pexumoB pabotbl 1K-5K npu 7= Ry f Ry, =15 cneayer sbinonHsts
cornacHo TpeboBaHuaM 8.3.2 unan no popmyne (60), B KOTOPOWA:

M‘JJ - M3rnbarowmin MOMEHT B FOPMU30HTaNIbHOW MJIOCKOCTU, MOJSIHOCTbIO Mepeaatolnincs Ha BEPXHUMN
nosic 6anku;

Wi = Winr - MOMEHT CONPOTUBNEHUS CEUYEHUA BEPXHEro Nosica OTHOCUTENLHO OCU y-Y;

€y - KO3 PUUMEHT, NPUHUMAEMbIV paBHbIM 1,15.

8.4 Pacuer Ha o6 y0 YCTOMUMBOCTb N3rn6aeMbixX 3J/1IEMEHTOB CMJIOWHOIro ceyeHns
8.4.1 PacyeT Ha yCcTOM4YMBOCTb ABYTaBpOBbiXx 6anok 1-ro knacca, a Takxe 6uctanbHbix 6anok 2-ro
Knacca, yaosnersopsowmnx tpebosaHusam 8.2.1 u 8.2.8, cneayet BbINOAHATL N0 popMyiam:

npu n3rnbe B NIOCKOCTU CTEHKMU, coBnagaroLlen C NJIoCKOCTbIO CUMMMETPUN CeEYHEHUA

L =1
B Ry (69)
npu n3rmbe B ABYX rNaBHbIX MIOCKOCTAX (M NpU Hann4nm 6MMOMeEHTa)
A
M My B 4
%Lﬂxﬂ_}l% W;_y Ryvc I’ﬂmf‘j‘y?c ' (70)

B dopmynax (69) n (70):

n - KOI(pDOUUMEHT ycTOMUMBOCTM Npu un3rmbe, onpenensemMbln No npunoxeHuo X ana 6anok ¢
OMOPHbIMK CEeYEHNAMMN, 3aKpenIeHHbIMM OT BOKOBbIX CMELLEHMN U MOBOPOTA;

H'-’T:x- MOMEHT COnpoTuUBIEHNA CEYEHNA OTHOCUTENIbBHO OCU X-X, BbIYMCNIEHHbIN Ans Hambonee cxatoro
BOJIOKHa CXaToro nosca,

Pﬂy - MOMEHT COMpPOTUBNEHNSA CEYEHUA OTHOCUTENIBHO OCKU Y-y, COBMaAaloLeil ¢ NNOCKOCTbIO U3rnba,
BbIYNC/IEHHbIN AN Hanbonee CXXaToro BOJIOKHA CXaToro rnosca;

ﬁ:};m - CeKTopMaﬂbeIVI MOMEHT COMpPOTUBJIEHNA CEeYEHUA, BblUMCNEHHbIN AN Hambonee cxaToro
BOJIOKHa CXXaToro rnosca.

3Hak "+" y BTOpOro u tpetbero 4uneHoB B ¢dopmyne (70) npuHMMaETCs, eCcnm B paccMaTpuMBaeMon
TOYKEe COOTBETCTBYIOLLEE YCUNME BbI3blBAET CXaTue.

Ona 6uctanbHbix 6anok B dopmynax (69) m (70), a TakKxe npu onpeaeneHun oy , R}. cnepyet

3aMeHsiTb Ha Ryr .



(N3MeHeHHas pepakunsa, N3m. N 2, 3).

8.4.2 Mpwn onpegeneHnn 3HayYeHWs iy 3@ PpacyeTHY AAnHY 6anku f@f cnepyer npuHMMaTb
pacCcTositHME Mexay TOUYKaMu 3aKpenieHnin CKaToro rnosca oT nonepeyvHbiX cMeLweHnn (y31aMn NpoaosbHbIX
WM NornepeyHblX CBSA3EN, TOUKAMU KpernsieHUs XeCTKOro Hactmna); npu oTCyTCTBUM CBA3EN qu ={(rpe I-

nponer 6aJ'IKVI); 3a PacCyETHY AJIMHY KOHCOMW CcneayeT NpUHUMAThb: f@f =fan| OTCYTCTBUMN 3aKpensieHns
CKaToro nodca Ha KOHLUE KOHCO/IM B FOpVIBOHTaJ'IbHOVI MAOCKOCTHU (3,Cl,er ! - AnNvHa KOHCOJ'IVI) nnun

pacctodaHune Mexny TO4YKaMKU 3aKpensieHna OCoXaTtoro nosca B FOpVIBOHTaﬂbHOﬁ NNOCKOCTN - nMNpu
3aKpenJieHnn nosdca Ha KOHUE 1 No AJZIMHE KOHCOJIN.

8.4.3 PacyeT Ha ycTOMuMBOCTb 6anoK KpaHOBbIX MyTeN ABYTaBPOBOrO CEYEHMUS CrefyeT BbIMOSHATb
no c¢dopmyne (70), B KOTOpOW: M} - n3rnbawowmim MOMEHT B TFOPWU30OHTA/IbHOW MJIOCKOCTWU, MOSTHOCTbLIO

rnepeaalolnincsl Ha BepXHWi nosic 6anku; Wy =Wy - MOMEHT COMpOTUBNEHUS! CeYEeHUs BEPXHEro nosica
OTHOCUTENbHO OCU Y-y .

8.4.4 YcTtonumBocCcTb 6anok 1-ro knacca, a Takxe 6ucrtanbHbiXx 6anok 2-ro kjacca npoBepsATb He
TpebyeTcsa:

a) Npu nepegaye Harpyskm Ha 6anky 4yepes3 CMOWHON XEeCTKUN HacTun (kene3obeToHHble NANUTbI U3
TSXKENOoro, JNEerkoro M s4euctoro 6eToHOB, MJIOCKMA M NpOUINPOBAHHbIA MEeTaNIM4YeckKun HacTtui,
BOJSIHUCTAs CTanb M T.M.), HEMNPEPbIBHO OMUPAOLWMINCAS Ha CXaTbli NOSAC H6ankm M CBSA3@HHbLIA C HUM C
noMoLblo CBapkn, 60NTOB, CaMOHape3aloWnXx BUHTOB W Ap.; NpPU 3TOM CWUNbl TPEHUS Y4YUTbIBATb He
cnepyer;

6) npu 3HauyeHMax YCIOBHOM rMBKOCTM o©xXaTtoro nosica 6anku Xb:(lef/b)\/Ryf/E , He

MPeBbLILAOWMX €€ MpeaesbHbIX 3HaueHui A, , onpeaensembix no dopmynam Tabnuubl 11 ans 6anok

CUMMETPUYHOIro ABYTaBPOBOrO CeYeHUs WAN acCMMMETPUYHOro - Cc 6onee pas3BuUTbIM CXKaTblM MOACOM,
paccunTbiBaeMbix no dopmyne (69) M mMMewLWMX OTHOLIEHWE LWMPUHBI PacTSHYTOro nosica K LMPUHE
oXaToro nosica He meHee 0,75.

(N3MeHeHHas pepakunsa, N3m. N 2, 3).

Tabnuua 11
MecTo NpUIoXeHUS HarpysKu YcnoBHas npeaenbHas rmbKoCTb CKaToro
nosica NpoKaTHOM WUAn cBapHOM 6anku iu,;,
K BepxHeMy nosicy 0,35+0,0032b/t+(0,76-0,02b/t)
b/h (71)
K HMXHeMy noscy 0,57+0,0032b/t+(0,92-0,02b/t)
b/h (72)
HezaBuncumo oT YPOBHS NpUNoXeHNs 0,41+0,0032b/t+(0,73-0,016b/t)
Harpy3ku npu pacdeTte ydacTka banku mexay b/h (73)
CBSA3SAMU U NPU YNCTOM n3lrmnbe
O603HauveHns, NpuHaTbIE B Tabamue 11:
b nt - COOTBETCTBEHHO LWNPUHA M TOJILWMHA CXKAaToOro nosica;




h - paccTosiHue (BbiCOTa) MeXAy OCSMU MOSACHbIX JINCTOB.

MpuMeyaHnsa

1 3HauveHuns I-ub onpegeneHbl npu 1=h/b=6 n 15<b/t=35; nna 6anok c OTHOLWEHNEM
b/t<15 B popmynax Tabnuubl 11 cneayet npuHumath b/t=15.

2 Ona 6anok c GPUKLMOHHBIMU MOSICHBIMU COEAMHEHUSIMU 3HaueHus A, cnepyet
YMHOXaTb Ha 1,2.

3 3HAUEHUS Ayy CAIEAYEeT MOBbIWATb YMHOXEHUEM Ha Ko3(hdULMEHT ﬁfﬂyf’f@ , roe
o= MIGT,Y,).

8.4.5 TpuKpenieHnsa K CXaTOMy MOSACY >XECTKOro HacTuia, NMpOAO/bHbIX WAW TMOMepPeYHbIX CBA3EN,
KOTOpble AO0/MKHbI obecneyMBaTb YCTOMUMBOCTb W3rMGAEMoOro 35eMeHTa, c/ledyeT pacCcyuTbiBaTb Ha
(hakTUUECKyl0 WNW YCNOBHYI MonepeyHyo cuny. [pu 3TOM YC/IOBHYIO MOMEpeYHyo Ccuny crneayer
onpeaensaThb:

npwn 3akpenneHmn 6ankm B OTAENbHbIX To4YKax - No ¢gopmyne (18), B kOoTOpoi J'cneayeTt onpeaenstb
ans cedeHus tuna b (cM. Tabnauugy 7) npu rmbkoctu 5"~=fg_;-f3' (roe i - paanyc MHepUUN CEeYEeHMs CXKaToro
nosica B rOpM30OHTaAbHOWM NNOCKOCTK), @ N - BbIYMCIATL N0 popmyie

N= (A +0,254,)R,, , (74)

roe Jqf n .e‘g.w' naowaan cedyeHmnsa CXXaTtoro nodca n CTeHKM COOTBETCTBEHHO,

=Ry iRy, 210;

R}.f n Ryw - pacyeTHble COMPOTMBIIEHUS CTaNIN CXKATOrO Mosica U CTEHKM COOTBETCTBEHHO;
Nnpu HeMpepbIBHOM 3aKpensieHnun - no dopmyne

gﬁcZBQﬁc”, (75)

rge Q’ﬁc - YCNnoBHa4d nonepevyHasa Ccuia Ha eanHnuy OanHbl NosdcCa 6a}'IKVI;

Qﬁc - YC/i0OBHas nonepedHas cuna, onpegensemas no dopmyne (18), B kotopon =1, a N cneayet
BblUMCNATb No popmyne (74).

8.4.6 YctonumeocTtb 6anok 2-ro u 3-ro Kjaccos crnegyeT cymtaTb obecneyeHHOM MpU BbIMOJIHEHUMN
TpeboBaHWUii nepeuncieHmns a) unm 6) 8.4.4 Npu yClioBMM YMHOXEHWUS 3HAYEHUI Ay, OnpeaensieMbiX Mo
dopmynam Tabnumubl 11, Ha KO3 DUUNEHT



8=1-0,6(c;, — e, -1, (76)

rae oy - KoadduumeHT, onpegensemslin No 64ablIEMY 3HAYEHWNIO U3 POPMYN:
oy = My W By dvnn ey = Pey (77)

M U3MeHsloWNICS B Npefenax 1 <oy, =c,.

3pecb M, - narnbaowmit MOMEHT B ceveHuu;

- koaddULMEHT, NnpUHUMaeMblin no gopmyne (52);

£y - KO3(PPULUNEHT, NPUHNUMAEMBIN cornacHo Tabnuue E.1.

Mpu 3TOM 3Ha4YeHUs yC/I0BHOM NpeaenbHon rubkoctmn nosica 6ankmn, npuHMMaeMble:

&h,p - Ha yyacTke ANuHbI 6anku, rae yunTbiBaloTCA naacrmyeckue gedopmaumu;

Ayp - Ha yyacTKax ANVHbI 6aKky C HanpskeHusiMn B cedennsix T = M I,y S Ry,

YyeT nnactmyecknx pgedopMaumini oCyLLecTBAsSIeTCS Npu pacyeTte 6anok Co CXaTbiM MOSACOM, MeHee
pa3BMUTbIM, YEM PACTSAHYTbIN, - TO/IbKO MPU BbiNONHEHUM TpeboBaHuIi NnepeuncneHuns a) 8.4.4.

(N3MeHeHHas pepakunsa, N3m. N 1).
8.5 NpoBepka YCTOMYNBOCTU CTEHOK U NOSACHbIX JINCTOB N3rn6aemMbiX 3/1IEMEHTOB CMJIOLLHOIo
ceyeHun

8.5.1 YctonumeocTb cTeHOK 6anok 1-ro kjnacca npoBepsiTb He TpebyeTcs, ecnn BbIMNOJIHEHbI
TpeboBaHusa 8.2.1, 8.3.1-8.3.3, 8.4.1-8.4.5 n ycnoBHas rMbKOCTb CTEHKM

Ay = (;ﬂgf ff-w)ﬁ.'% ) (puCyHOK 5) He npeBbIWaET 3HaYeHU Iuw :

3,5 - npu oTcyTcTBUM MecTHOro Hanpsaxenus ( Ti,. =0) B 6ankax C ABYCTOPOHHUMMU MOSCHLIMMU
lwBamu;

3,2 - To Xe, B 6ankKax C 04HOCTOPOHHUMMU MOSACHbLIMU LLIBAMWU;
2,5 - NPy HaNMUYMM MECTHOrO HanpsXXeHus Cj,. B 6ankax ¢ ABYCTOPOHHUMMU MOSACHbIMW LLIBaMW.

Mpu 3TOM crnegyeT yCTaHaBAMBaTb nonepeyHbie (M onopHbie) pebpa XecTKoCcTu corsiacHo 8.5.9 unum
8.5.11 1 8.5.12.

(U3meHeHHasa pegakuuns, M3m. N 3).

8.5.2 TllpoBepKy YCTOMUMBOCTM CTeHOK 6anok 1-ro knacca cfleayeTr BbIMOJHATL C  YYETOM
HaMbONbLUEro CXKMMAOLWEro Hamnps»XeHUa &y pacyeTHOW rpaHulbl CTEHKWU, MPUHUMAEMOro CO 3HaKOM

"nnioc”, cpegHero KacaTenbHOro HamnpshXeHuUs T WM MEeCTHOro HanpsXeHus T, B CTEeHKe noAa
COCpeAOoTOYEHHOM Harpy3Kom.

HanpsikeHnss < w T .crneayeT BblUMCNATbL Mo hopMynam:

c=Myil,; (78)



T= Q’r(ﬁwkw} ’ (79)

rae M n Q - cpefiHMe 3HavyeHusa n3rnbarollero MOMeHTa U NornepeyHoil CUflbl COOTBETCTBEHHO B npeaenax
OTCEeKa, ecnn AnvHa oTceka ¢ (pacCTosiHME MexXxay OCsAMWU rornepeyHbix pebep xecTkocTu) 6osblue ero

pacquHoﬁ BbICOTbl ;ggj' , TO 3HayeHna M n Q cnepyeT BbIYUCNATL KaK cpefHue ans 6onee HanNpA>XeHHOoro

yyacTKa C AJINHOW, paBHOM Ez%f ; ecnu B npeaenax oTCeKa MOMEHT UM MonepeyHas cula MEHSIIOT 3HaK, TO
X CpeHne 3HaUYeHUs1 cneayeT BblYUCIATb Ha yYacTKe OTCeKa C O4HMM 3HAKOM;
;3%1" - pacyeTHas BbICOTa CTEHKM, NpUHMMaeMas no 7.3.1;

Ezw- MoJiIHaA BblCOTa CTEHKMWU.

MecTHoe HanpshkeHue . (Cloe,p ) B CTEHKE MOL COCPEAOTOUEHHOW Harpyskow cneayeT onpenensito
no 8.2.2 n 8.3.3.

B oTcekax 6anku, roe cocpenoTodeHHast Harpyska NMpuioXeHa K pacTaHYTOMY Moscy, OJIHOBPEMEHHO
LOMKHBI 6bITb YYTEHbI TONIBKO S U TUAN Tppe U T

8.5.3 YCTOMUMBOCTb CTEHOK 6anok 1-ro knacca CMMMETPUYHOrO CedeHus, YKpernseHHbIX TONbKO
nornepeyHbIMM pebpaMmn >KECTKOCTU (PUCYHOK 8), Mpu HanUyYMM MECTHOro HanpsixeHus (S, = U) 1 npm

YCNIOBHOM rMBKOCTUN CTEHKM Ay 55,,,'%; chneuyeT cunTaTb obecnevyeHHOW, ecqin BbIMOJSIHEHO YCI0BUE

J(O1 Gy + Cpe f e ep )2+ (T+ T, 12 1, =1, (80)

T, i, T- HanNpskeHus, onpeaensieMble cornacHo TpebosaHusm 8.5.2;

Tap - KPUTUYECKOE HaMPsIKEHUE, BblUMCsieMoe No dopMyne

e
Dy :ccrﬂy’flw: (81)

rae ¢, - KO3dULUMEHT, onpeaensemblit cornacHo 8.5.4-8.5.6;

Cloe,cr -~ KPUTMUECKOE HAMpPsXXeHWe, Bbluncnsemoe no opmyne
_ 72
Sloc,cr = 'SICER}I I, (82)
rae ¢ u ¢3- KoadduuneHTbl, onpeaenseMble cornacHo 8.5.5;

T.p - KPUTUYECKOE HaMpsi)XeHue, BbluMcrisiemoe no dopmyne

T,=10,3(1+076/ p2)R, 1 75, (83)

34ecb K- oTHOWeHMe 6onbluelt CTOPOHbI OTCEeKa CTEHKM K MEHbLUEN;

hg=1d ffw:'ﬁ.'Ry {E. ¢ - meHbluas U3 CTOPOH OTCEKa CTEHKM (k@f wnn @ ).



[INNLIANI
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a) - NpU NPUNOXEHNN COCPENOTOUYEHHON HArpy3KM K CXXaToMy Moscy; 6) - To Xe, K pacTAHYTOMY noscy

PucyHok 8 - CxeMa y4yacTka 6ankm, yKpensjeHHOW rnonepeyHbiMyu pebpamMmm XecTkoCcTm

8.5.4 Ana 6anok no 8.5.3 npu T, =0 koapduumneHT ¢, B dopmyne (81) cneayer onpenenatb no
Tabnuue 12 B 3aBUCUMMOCTU OT BMAA MOSICHbIX COEAMHEHUIN M 3HadYeHus KoadduumeHTa &, BbIYUCISAEMOro

no opmyne

8= Blby g )es 1607,

roe - koadduumeHT, npMHMMaemMsiii no Tabnuue 13;

f:'f, f¢- WKWpKHA M TOIWMHA COKATOro nosica 6anku, COOTBETCTBEHHO.

Tabnuua 12
MosicHble 3HaueHne ¢, Npu &, paBHOM
coeanHeHus
6anok
=0,8 1,0 2,0 4,0 6,0 10,0 =30,0
CBapHble 30,0 31,5 33,3 34,6 34,8 35,1 35,5
OPUKLNOHHBbIE 35,2
Tabnuua 13
banku Ycnosus paboTbl CxaToro nosca P
KpaHoBbIX nyTen KpaHoBble pefnibCbl HE NpUBapeHb.I 2,0
KpaHoBble pefibCbl NpMBapeHbl co
Mpouune Mpwn HenpepbIBHOM ONUpaHuu NAnT oo
0,8

B npouunx cnyyasax

(84)



MNpuMedaHue - [ns oTcekoB 6asiok KpaHOBbIX MyTel, rAe COCpeAoTOUYEeHHas Harpyska
NPUIOXEHA K pacTaHYTOMY MOSICY, NpW BblUMCIEHUU KodddUUMEHTa & cneayeT NpuHMMaThb

#=0,8.

8.5.5 lNpu BblUMCEHUN 3HAYEHUN Tpye o MO popMyne (82) npu Cp,, + (lcneayet npuMHMMaTh:

£y - No Tabnuue 14 B 3aBUCMMOCTM OT OTHOWEHNS &/ Ay 1 3Hauenns P =104, {5y (3nech 3HaueHne

f@f cnepyeT onpeaensiTb cornacHo TpebosaHuam 8.2.2);

£49- No Tabnuue 15 B 3aBUCUMMOCTM OT OTHOLLEHUS ﬂf?ﬂ@f W 3HAYeHUs §&, BbluMcsieMoro no dopmyne
(84); nna 6anok ¢ GpUKLMOHHbBIMU MOACHbIMU COEAUHEHUAMW CeAyeT NpuHMMaTh & =10.

an Cipe & anOBepKy CTEHKWM NOo cbopMyne (80) cnegyeTr BblMOJIHATbL B 3aBUCMMOCTU OT 3HaA4Y€HUA
¥ .l".si%f' '

a) Npu OTHOLWEHUN df?ﬁg‘ =0,8 3HaueHue O, cneayeT onpeaensts no gopmyne (81) c yyetom 8.5.4.

Ecnun cocpepoToyeHHas Harpyska Npuno)XeHa K pacTsHyToMy nosicy (pucyHok 8, 6), To npu npoBepke
CTEHKW C Y4YeToM TONbKO Tj,. U T Npu onpeaeneHnn koadduumeHta & no dopmyne (84) 3a fi'f "

£y cnenyeT NPUHUMATL WWMPUHY U TONLLUMHY PacTAHYTOro Mosica COOTBETCTBEHHO.

Tabnuua 14

3Hauennst cynpn @ ke (a1l ), paBHom

0,50 | 0,60 | 0,67 | 0,80 1,0 1,2 1,4 1,6 1,8 =2,0

0,10 | 56,7 | 46,6 | 41,8 | 349 | 28,5 | 24,5 | 21,7 19,5 17,7 16,2

0,15 | 38,9 | 31,3 | 27,9 | 23,0 18,6 16,2 14,6 13,6 12,7 12,0

0,20 | 33,9 | 26,7 | 23,5 19,2 15,4 13,3 12,1 11,3 10,7 10,2

0,25 | 30,6 | 24,9 | 20,3 16,2 12,9 11,1 10,0 9,4 9,0 8,7

0,30 | 28,9 | 21,6 18,5 14,5 11,3 9,6 8,7 8,1 7,8 7,6

0,35 | 28,0 | 20,6 17,4 13,4 10,2 8,6 7,7 7,2 6,9 6,7

0,40 | 27,4 | 20,0 16,8 12,7 9,5 7,9 7,0 6,6 6,3 6,1

Tabnuua 15



& 3HaueHuns KoadduumeHTa conpu @ iyp (a1f ), paBHoM
0,50 0,60 0,67 0,80 1,00 1,20 1,40 =1,60
=1 1,56 1,56 1,56 1,56 1,56 1,56 1,56 1,56
2 1,64 1,64 1,64 1,67 1,76 1,82 1,84 1,85
4 1,66 1,67 1,69 1,75 1,88 2,01 2,09 2,12
6 1,67 1,68 1,70 1,77 1,92 2,08 2,19 2,26
10 1,68 1,69 1,71 1,78 1,96 2,14 2,28 2,38
=30 1,68 1,70 1,72 1,80 1,99 2,20 2,38 2,52

6) Npu OTHOWEHUMN dfﬁz%f >0,8 nposepky no dopmyne (80) cnegyeT BbINOMHATb ABa)XAbl: MNpw
3HayeHMn G, BbIUUCSIEHHOM no ¢opmyne (81) ¢ ydyetoM 8.5.4, M nNpu TakoM 3HAYE€HUN Cige o MO
cdopmyne (82), koraa npu onpeaeneHnn kKo3pdOULMEHTOB ¢ U ©3 BMECTO pasMepa a NPUHAT o = 0,52 npu
0,8=ally =1,33 unn a; =067k npu ally >1,33; npu 3HaueHnsIX Gy U Cjoger , BBIYUCTIEHHBIX MPU
dakTuyeckom 3HaueHun @/hyr (ecnn afly >2, B pacuete cneayer npuHumate @/l =2); npu sToM

KoadpduuneHT =.. B popmyne (81) cnegyet onpeanenats no Tabnuue 16.

Tabnvua 16
3HaueHne cq npu & unn @ i(2h,), paBHOM
=0,8 0,9 1,0 1,2 1,4 1,6 1,8 =2,0
Mo Tabnuue 12 37,0 39,2 45,2 52,8 62,0 72,6 84,7

3Ha4veHue T.r BO BCEX CNyYasdaX CNeayeT BbIYHNCAATb MO CbaKTM‘-IeCKMM pa3MepaM OTCeKa.

8.5.6 YcTtonumBoCTb CTeHOK 6anok 1-ro knacca aCMMMETPMYHOro ABYTaBpPOBOrO ceyeHus € bonee
pa3BUTbIM CXaTbIM MOSICOM, YKpEMJIeHHbIX TO/IbKO MOMNepeyHbIMM pebpaMu XECTKOCTWU, CneayeT cuuTaTb
obecneyeHHon, ecnu ycnosue (80) BbINOSHEHO C YUYETOM CNeAYOWLNX M3MEHEHWUIA:

Npu BbIYUCIEHUN 3HAYeHUl T, No popmynam (81) n (84) BMecTo 3HaYeHUS fzgf MPUHATA YABOEHHas

BbICOTA CXKATOM 30HbI CTEHKU 2H. ;

npu ﬂf}z%f >0,8 n T, = U BbINONHEHbI ABE NpoOBEpKWU, npuBeaeHHble B 8.5.5, B KOTOpbIX Mpu
onpeaeneHun ¢, no Tabnuue 16 u T, - no dopmyne (81) BMeCTo 3HauyeHus Fz%r NpUHSATa YyABOEHHas

BbICOTA CXKATOM 30HbI CTEHKU 24, .



3HayveHns T, N Cpe e CNEAYET ONPEAenaTb N0 GakTUYECKUM pa3MepaM OTCeKa CTeHKW.

8.5.7 YcTtonumBoCcTb CTeHOK 6anok 1-ro knacca acCMMMETPUYHOro ABYTaBpPOBOrO cedyeHus C bonee
pPa3BUTbIM PaCTAHYTbIM TMOSICOM, YKPEMJIEHHbIX TOJIbKO MornepedyHbiMM pebpamMum  XEeCTKOCTWU, TMpu

OOHOBPEMEHHOM [JEeACTBUU HamnpsiXeHW & U T M OTCYTCTBUW HamnpsbkeHun Oj,. CneayeT cuuTaTth
obecneyeHHOW, ec/nun BbIMOMHEHO YC/10BUE

0,20 (2 — ot ofof +apR ]51

GC ¥ "?rc

(85)

A

rae =0 —qifcy; B=(0, /5 )(T/T,); ©. - no dopmyne (81).
3pecb Ty M Ty - OKMMaloWee U pacTArnBalollee HamnpshKeHUMs Yy pacyeTHbIX rpaHuL, CTEHKMU,
NMpUHMMaeMble COOTBETCTBEHHO CO 3HakoM "nntoc" n "MuHyc" n onpeagensiemole no dopmyne (78);

T N T.. - KacaTteNnbHble HaNpsXXeHns, onpegensemsie no dopmynam (79) un (83) cooTBeTCTBEHHO;

Cep - KO3(PDULMEHT, ONpeaensemsiii no Tabnmue 17 B 3aBUCUMOCTU OT .

Tabnuua 17

s 1,0 1,2 1,4 1,6 1,8 2,0

10,2 12,7 15,5 20,0 25,0 30,0

cr

8.5.8 YcTonumeocTtb cTeHOK 6anok 2-ro M 3-ro KJaccoB M3 OAHOPOAHOM CTanum M 6UCTanbHbIX MpU
OTCYTCTBUM MECTHOro HanpsxeHus (T, =0) n ¢ cobniogeHuem tpebosaHmn 7.3.1, 8.2.3 n 8.2.8 cnenyet

cumTaTb obecneyeHHOM Npu BbINOJHEHNN YCITOBUIA:

a) ans 6anok 4BOSIKOCMMMETPMYHOIo ABYTaBpPOBOro U kopobyaToro ceyeHumn

MRy gty (r otp + 0] <1, (86)

rae - KoahduumneHT, onpeaensemblii no Tabnuue 18 (npn T=¢C 4, n XW no 8.5.1);

Tabnuua 18
T/ R, 3HaueHNs ENpu A, , PaBHOM
2,2 2,5 3,0 3,5 4,0 4,5 5,0 5,5
0 0,240 | 0,239 | 0,235 0,226 0,213 0,195 | 0,173 0,153
0,5 0,203 0,202 0,197 0,189 0,176 0,158 0,136 0,116




0,6 0,186 0,185 0,181 0,172 0,159 0,141 0,119 0,099

0,7 0,167 0,166 0,162 0,152 0,140 0,122 0,100 0,080
0,8 0,144 0,143 0,139 0,130 0,117 0,099 0,077 0,057
0,9 0,119 0,118 0,114 0,105 0,092 0,074 0,052 0,032

r - cnepyet onpegensatb no 8.4.5;

6) ans 6anok acMMMETPUYHOrO ABYTaBpOBOro ce4vyeHUss C 6osee pasBUTbIM CXaTbiM MOSICOM,
YKPENJIEHHbIX TO/IbKO MonepeyHbiMK pebpamu,

M [0 Ap + 0y Aeg Uy — ) + 40 5,08y, + iyt Uy — 20, Rony = 3T 12]7,1 21, (87)

rae Gy, Og- HamnpsXKEHUsi B OKATOM M PacTsiHYTOM MOsiCax COOTBETCTBEHHO, ecnn Ot = Ryrunn 3 2 By,
TO CrleflyeT NPUHWMaTh COOTBETCTBEHHO T = Ry unn G = Kyr .

B BblpaxkeHun (87) BbICOTY CXaToW 30Hbl CTEHKMW 4 cneayeT onpeaensiTe No dhopmyne
2
By = A, 1(2,)+ (A0 — Ap10)) (28, \[Ryy — 3T°). (88)
3HadeHns M n Q cneagyet BbIYUCAATbL B O4HOM CeyeHun Hanku.
(U3meHeHHasa pegakuuns, M3m. N 2).

8.5.9 CteHkM 6anok cneayeTt yKpennsaTb nonepedHbiMn pebpaMm XeCTKOCTU:

B 6ankax 1-ro knacca, eciiv 3HauyeHwWe YCNOBHOW rMO6KOCTUM CTeHKU A, npesbiwaet 3,2 - npwu
OTCYTCTBUM MOABMXXHOI HArpysku Ha nosice 6ankum unum 2,2 - Npu Haamumm Takon Harpysku;

B 6ankax 2-ro m 3-ro KaaccoB - Mpu NtobbiX 3HAUEHUSAX YCIOBHOM TMOKOCTM CTEHKM Ha y4dacTKax
AnnHbl 6anku, rae yunTbiBalOTCA naactmyeckme gedopmaumm, a Ha OCTanbHbIX yvacTKax - Kak B 6ankax
1-ro knacca.

PaccTosiHne mexay nonepedHbiMn pebpaMm He OOMXKHO MNpPEBbIWaTh Zk@f npu A, 23,2 1 2,5?3@;‘ npu

Aoy <3,2.

Ons 6anok 1-ro knacca yBENNYNMBATb 3TN PACCTOAHUA OO0 3HAYEHUA 3;3%1“ cneayeT npu ycnoeumn, 4to

yCTOMYMBOCTb 6ankm m crteHkn obecrneyeHa BbiNosHeHMeM TpeboBaHM nepeuuncreHus a) mam 6) 8,4.4,
€C/IM He npeBblllaeT 3Ha4YeHnn, onpeaensemblx nNo dopmyne (71).

MonepeuHble pebpa >XEeCTKOCTU C/ieAyeT YCTaHaBAMBaTb B MecTax MpPUIOXKEHUS HEMOABMXHbIX
COCPeAOTOUYEHHbIX HArpy3oK M Ha ornopax 6anok.

OTcyTCcTBME NMonepeyHbliX pebep XeCcTKOCTU A0NXHO 6biTb 060CHOBAHO pacyeToM no 8.2.2.

B cTteHke, YernﬂeHHOVI TOJIbKO nonepe4yHbIMU peraMM, LWMpUHa nx BbICTyrlaIOLI.lel;’i 4acTtu b?‘ AOJIKHa

6bITb He MeHee (4, /30+ 25) MM - ana napHoro pebpa, He MeHee (A, 24+40) MM - Ans o4HOCTOPOHHEro

pebpa; TonwmHa pebpa £, AoNKHa ObITb HE MeHee 2’5’“.‘% fE

Mpn yKpenneHUn CTEHKU OAHOCTOPOHHUMM MOMEPEYHbIMU pebpaMu XECTKOCTU M3 OAMHOYUHbIX
YroJIKOB, NMPpUBapMBAEMbIX K CTEHKE MEpPOM, MOMEHT MHEPLMUN Takoro pebpa, BblYUCNAEMbIA OTHOCUTENTbBHO



ocu, coBnagawuwen ¢ 6nmxanwen K pebpy rpaHblo CTEHKW, A0IKEH OblTb HEe MeHblle, YeM ANs NapHoro
pebpa.

8.5.10 lMonepeyHoe pebpo >XXECTKOCTW, PacCMOSIOXEHHOE B MECTE MPUIOXEHUS COCPEAOTOUYEHHOW
Harpysku K BepxXHeMy nosicy, cieayeT NpoBepsiTb PaCYeTOM Ha YCTOMUYMBOCTb: ABYCTOPOHHEe pebpo - Kak
LEHTpPasibHO CXaTyl CTOWKY, @ OAHOCTOPOHHEE - KaK CTOMKY, CXaTyl C 3KCLEHTPUCUTETOM, PaBHbIM
pPacCTOSAHUIO OT CPEAMHHOM MJIOCKOCTU CTEHKW A0 LEHTPa TAXECTU PacUYETHOro CeYeHusa CTonKWu. Mpu 3ToM
B pacyeTHOe CeYeHue CTOMKM HeobxoAMMO BK/OYaTb cevyeHMe pebpa >XECTKOCTU M MOMOChbl CTEHKMU

LMPUHOWM U:ﬁﬁwﬁfﬁ'f% C KaXaon CcTopoHbl pebpa, a pacyeTHyK ANMHY CTOMKW crefyeTr npuHuMmaTb

pPaBHOW pacyeTHOW BbICOTE CTEHKU k@f.

8.5.11 CteHkun 6anok 1-ro knacca, y KOTOpbIX NpU AEACTBUN HOPMasbHbIX HaNpsXXeHU < oT M3rmba

YyCTOMUYMBOCTb He obecrneyeHa, a TakXe MpU 3HAYEHUSX YCIIOBHOM MMOKOCTU CTEHKMU Ay > 3,5 Ryf‘j(rae

& - HanpsaXxeHune B CXKaToOM nosce 6aJ'IKVI), cneayeTr ykKpenndatb nNpoAaoJ/ibHbIM pe6p0M XECTKOCTH,
YCTaHaB/IMBA€EMbIM AOMNOJIHUTEJIbHO K NMOoNepeYyHbIM pe6paM.

8.5.12 B cteHke 6anku CMMMETPUYHOrO ABYTAaBPOBOro cevyeHms 1-ro ksacca, yKpernjieHHOMW, KpoMme
nornepeyHbix pebep, 0AHON Mapoit NMPoAOSbHLIX pebep XEeCTKOCTWU, PacrofIOXXEHHOW Ha PpacCTOsiHWUK # OT

rpaHuLbl CXXaToro otceka (pucyHok 9), o6e NNacTUHKKM, Ha KOTopble 3TO pebpo pa3aenser oTcek, creayer
paccYnUTbIBaTb MNOPO3Hb:

t " il -
— = 4
= 3 .
= 3
E=
a
U!UM= 0143 ‘IﬂT
ﬁ.} U* T F Cioe: = Tpr T
l A T
Uq U‘I
: U/ :
3 3 o = 3
4. 2 = )
o, d g, = | =
I i
o, 1

a) - 6anka co cxaTbiM BEPXHMM NosIcoM; 6) - 6anka C pacTaHyTbIM BEPXHUM MOSICOM



PucyHok 9 - Cxema 6anku, ykpensieHHoOn nonepeyvHbiMn (3) u NpoaosbHbiMK (4) pebpaMm KeCcTKOCTU
a) NAacTUHKY 1, pacrnofioXXEHHY MeXay CKaTbiM MNOSACOM M MPOoAOSbHLIM pebpoM, No dhopmyne

1 y
E[Gf Gls;",l + G JIIGL:-':,-:;",I + (Tftcr,l) 1=1 , (89)

30ecb 3HayeHua <, Op,, , T CNeAyeT onpeaenAaTb COrnacHo TpebosaHuaMm 8.5.2, a 3HauyeHus Tgpq U
Cloe,er,1 - N0 DOPMyam:

npu Tj,. =0

o =416 &
RSP PR v (90)

roe 11 :(klffw:l ||R}, ."IE,

npu Cp, # 0n W =ali =2(npu Ky >2 cneayeT npuHuMaTh Ly =2)

s L9y R,
1= =7,
T -kl 3 (91)
R.JJ
Clocer ] = 1.|J(1,24+U,4?6LL1}E1 (92)
rge
W= +1)? n Ay = @/ ey Ry [ B); (93)

Ter 1 - KPUTMYECKOE HaMNpPsXeHWe, KOTopoe CeayeT onpeaenaTe no ¢opmyne (83) ¢ NOACTaHOBKOW B
Hee pa3MepoB NPOBEPSEMON MAACTUHKMU;

6) NNacTUHKY 2, pacnosIOXKEHHY MexXAy NMpoAosibHbIM pebpoM M pacTAHYTbIM NOSICOM, - NO dopmyne

2 2
S(1- 28 1 h (]

1 [oa-2mhy) ;oc,z}{ v J B o

Ve G-:r,E Gfoc,cr,z Tcr,z !

roe owu T - HanpshkeHusd, onpegenseMsie no 8.5.2;
9,43 R},
Co2=~—— o 3 = 95
(D,ﬂ—ﬁslf}zqu Ay (95)
npu

I'|—u = (/ "rﬁw:'a.fR}IfE ; (96)

Cjpe,2- HAMPSKEHWE, B 3aBUCMMOCTM OT TOrO, K KakoMy MOsICy MPWIIOXKEHa Harpyska: K CKaToMy (CM.
PUCYHOK 9, a) npuHuMmaeTtcss paBHbiM 0,4 Cp,. (34ecb Cj,. CrleayeT onpeaensats cornacHo 8.5.2); K

PacTAHYTOMY (CM. PUCYHOK 9, 6) - T2 = Cioe ;



Oloe,cr,2 - HaMNpsaXxeHwe, onpenensemoe no dopmyne (82), rae ¢y u ¢ cneayet onpeaenatb
cooTBeTCTBEHHO no Tabnuue 14 npu | =0,4 n no Tabnuue 15 npum § =1, 3aMeHsa 3Ha4yeHue

hop 3Hauervem (B —f) ;
Ter,2 - HaANpsiXeHue, onpeaensemoe no ¢opmyne (83) ¢ NOACTaHOBKOW B HEE pa3MepoB NPOBEpPsiEMOM
NAACTUHKMU.

8.5.13 TlpomexyTo4yHble pebpa, pacrnonoXXeHHble Ha MnacTMHke 1 Mexay COKaTbiM MNOSICOM U
npoAosibHbIM pebpoM, cnegyeT A4OBOAUTb A0 NpoaosibHoro pebpa (pucyHok 10).

B 3TOoM cny4yae pacyeT niactMHkM 1 cnepayeTt BbiNOAHATbL no dopmynam (89)-(93), B KOTOPbIX
BEIMUMHY & CrlefyeT 3aMeHsiTb BEefMUYMHOM @ , FAe @ - PacCTosiHMe MexXAy OCAMU  COCedHMX
npoMexyTo4yHbiX pebep (cM. pucyHok 10). PacuyeT niiactnHkm 2 cregyeT BbiNosHATb no 8.5.12 6).

(U3meHeHHasa pegakumns, M3am. N 1).

O, Ope, T
T —
¥ ° T
q._. *'I
k)

q i ||

= 3
O,

| —= H

G, = 0,40,,,T

PucyHok 10 - Cxema 6anku, ykpenseHHOn nornepeyHbiMu (3), NpoaosibHbiMU (4) U NpoOMeXyTouHbiMK (5)
pebpaMu KeCcTKOCTH
8.5.14 lMpoBepKy yCTOMYMBOCTU CTEHOK HasoK aCMMMETPUYHOro cedeHus (c 6onee pa3BuTbIM CXaTbiM
NOSICOM), YKpenseHHbIX nonepeyHbiMM pebpamMum M MNapHbIM MPOAO/AbHLIM pebpoM, pacrnosioXeHHbIM B
CXXaTol 30He, crnepyeT BbIMoOAHATL no dopmynam (89) m (90); npm atom B opmynax (90), (91) u (94)
G -G A

cneflyeT 3aMeHUTb OTHowWeHUs Ay i, Ha 20, hy 3B dopmyne (95) (0.5~ 4 /5y ) cnepyet 3amennTs

Ha [G1/(C] —Ga) =M /lkys], rne oy - kpaeBoe pacTsiruBaiollee HarpsbkeHne (CO 3HaKoM "MUHYC") y
pacyeTHOW rpaHuLbl oTCeKa.
8.5.15 MpW yKpenneHun CTeHKN nonepeyHbiMM pebpaMu U NapHbIM MPOAOSbHbIM Pe6POM XEeCTKOCTH

MecTa pacrosioXeHUS U MOMEHTbl MHEPUWU CeYEeHU 3TUX pebep AOMKHbl yAOBNETBOPSATb TpeboBaHUAM
8.5.9 n dopmynam tabnuubl 19.

Tabnuuya 19



Y MoMeHT nHepunm pebpa
g
nonepeYvyHoro npogonbHoro ()
(&)
Tpebyemoe npegensHoe
MWHMMANbHOE | MaKCMMa/bHOE

0,20 2 3hy b (25 0,50/ by Jatiy | By 15kt Thyt
0,25 (15— 0da iy )a’ty iy L5kt 8,50
0,30 L5kt - -

MpuMeyaHue - Tpu BbIYUCAEHUM J,; MPOMEXYTOUHbIE 3HAYEHUS leffz%f cneayet

onpeaenaTb JIMHEAHOW NHTepnonsunen.

Mpn pacnonoXeHMn NpoAOSIbHOrO M MonepeyHbiX pebep >XeCTKOCTM C OAHOWM CTOPOHbI CTEHKMU
MOMEHTbl MHEPLUMM CEUYEHMIN KaXKAOro U3 HUX CNeayeT BbIYUCISATb OTHOCUTENIbHO OCKM, COBMagatowen ¢
6nmxanwen Kk pebpy rpaHblo CTEHKM.

8.5.16 TMpwn 3HA4YeHMAX YCIOBHOM TIMOBKOCTU CTEHKMU ﬁw}ﬁﬁfﬂy’fﬁ 6ankm CMMMETPUYHOro

ABYTaBpOBOro Ce4YeHunda MNpOEKTUPYOT KakK 6ankm 2-ro knacca c rmbkmmmu (HGYCTOﬁLWIBbIMVI) CTEHKaMn
cornacHo npaBwuiaM NpPOEKTUPOBAHUA CTaJibHbIX KOHCTDYKLI,Mﬁ.

8.5.17 Yyactok cTeHkM 6ankuM Hag Onopol cneayeTr paccyuMTbiBaTb Ha YCTOMUMBOCTb MpU
LEHTPanbHOM CXXaTuUKM U3 MIOCKOCTM Basnikn Kak CTOMKY, Harpy>XeHHY0 OMOpPHOW peakunen.

Mpn yKpenseHUn CTeHKU 6anku OnMopHbIMM pebpaMn XEeCTKOCTU C LUMPUMHOWM BbICTyNatowWwen 4actu
&, (5. He MeHee O,Sbﬁ, 34€ecb f:'ﬁ- LWKMPUHA HMXKHEro nosica 6ankm) B pacyeTHOE CeYEeHUEe 3TOWM CTOMKM

cneayeT BKJIoYaTb CeYeHMe ONOpHbIX pebep n Nosiocbl CTEHKW WWMPUHONW He bonee 0,55514.,,}5!’3} C Kaxaon
CTOpOHbI pebpa.

PacueTHylo AnMHY CTOMKKW cnegyeT NpUHMMaTb paBHOM paCyYeTHOM BbICOTE CTEHKU Bankm Fﬂgf .

HuxHue Topubl onopHbix pebep (pucyHok 11) gosxHbl 6bITb OCTPOraHbl NMMB60 MAOTHO MPUrHAHbLI UK
npuBapeHbl K HUXXHEMY mnoscy 6ankn. HanpsikeHus B 3TUX CeYeHUaX Npu AeACTBMU OMOPHOM peakuum He
OOJKHbI MpeBbllWaTb pac4YeTHOro CONpoOTUBAEHUSA CTanu: B nepBoM cnydae (CM. pucyHok 11, @) - cmaTtumio

Rynpn @ 215% v oxatuio £y npu @ »1,5¢; Bo BTOPOM ciiyuae (CM. pucyHoK 11, 6) - cMsiTuio &y



u‘k l

a) - B TOpLe C NPMMEHEHMEM CTPOXKHN; 6) - yaaneHHoro ot Topua C MIOTHOM NPUrOHKOW WUAN NPUBAPKON K
HUXKHEMY MOSICY

PucyHok 11 - Cxema onopHoro pebpa »ecTkocTu
CBapHble WBbI, NpUKpenaatowme onopHoe pebpo K HMXHeMY nosicy 6anku, cnegyer pacCumTbiBaTb Ha
BO3ENCTBME OMOPHON peakuum.

Mpu OTCYTCTBUM OMNOPHbIX pebep xecTkocTn (B NpokaTHbiXx 6askax) pacyeTHOe ceyeHue CTOMKU -
nosoca CTEHKM LWMPUHON, paBHOM ANMHE yyacTKa onmpaHunsa Hanku.

(U3meHeHHasa pegakuus, M3m. N 3).

8.5.18 YcTonmumBOCTb CXaTbiX MOSICOB CregyeT cuumTatb obecneyeHHOW, ecnn ycnoBHast MOKOCTb

cseca nosica Af ={By {50, [Ryr /B nu nosicroro nucta Ap1 =By [£7).(R) { E 6anok 1-ro knacca, a

Takxe O6uctanbHbIX 2-ro0 Knacca npw BbiNONHeHunM TpebosaHun 7.3.7, 8.2.1 n 8.2.8 He npesblwaeT
npeaenbHbIX 3HAaYEHUN ?Lﬂf (?Luf,l), onpeaensieMbix no bopmynam:

Ansa ceeca nonku (6e3 okarimneHus n otrmba) ABYyTaBpOBOIro CeYeHUs

I’n‘if = 0,5 R}f .I'IGG ; (97)

Ansa NoACHOro 1nCta Kop06anoro ceyeHuna

qu,l =15 R},f .'"Gc . (98)

3necb T, - HanNpshkeHWe B ©KaTOM nosice, ornpeaensieMoe no gopmynam:

anga ogHOpoAHOro ce4vyeHund
G, = MWy v dunn O, = M W v )+ M, W)
ansa 6ucTanbHOro ceyeHus

G, = Ry 13140 mnn G, = Ry, 14301- 40 + M, i, y,),

roe o' - 3HadveHna Eum3 Tabnuubl 18 npn T =0;
ecnn G, = Rye , To cnepyeT npuHnMath S = Ryr

8.5.19 YCTOMUYMBOCTb CXaTblX MOACOB CleAyeT cuuTaTb ObBecrneyvyeHHOW, eCnM yCc/oBHas TMOBKOCTb
cBeca CXaToro nosica WAM MOSICHOro nmcta 6anok 2-ro M 3-ro KAaccoB M3 OAHOPOAHOM CTanu npu

BbINONHeHUN TpeboBaHuin 7.3.7, 8.2.3 mn 8.5.8 He npeBbiwaeT npeaesibHbIX 3HAYEHWUM iuf (iuf,l ),

onpepenseMblixX nNpu 2,2111“. =5,5 no dopmynam:

Ans ceeca nonku (6e3 okariMneHus n otrmba) 4ABYyTaBpPOBOro cevyeHus



hyp = 017 +0.067,; (99)
Anga NoACHOro amcTta KOpO6L|aTOFO ceyeHusd

o1 = 0675 +0,150y,. (100)
Opn Ay, <2,2 AN Ay, >5,5 cneayeT NpuHUMaTh Ay, =2,2 UAN Ay, =5,5.

8.5.20 B cnyyae okanMmnenumss unm otrmba nonkum (CTeHku) cedeHusa (pucyHok 5), pasmepom
dor 20,38, u TonwmHon £ > 2dgr [ Rye [ E | 3HauEHMS iﬂf , onpeaensieMmble no dopmynam (97) u (99),
yBenuyusatT B 1,5 pasa.

(N3MeHeHHas pepakunsa, N3m. N 1).

8.6 PacueT OnopHbIX NAUT
8.6.1 MMnowaab CTasbHOW OMOPHOM MAUTbI LOJ/KHA YAOBNETBOPATb TpeboBaHMSIM pacdeTa Ha
NPOYHOCTb PyHAAMEHTA.

Mepegaya pacyeTHOro yCuAus Ha OMOPHYH MJIMTY MOXET OCYLUECTBASATbCS yepe3 (pe3epoBaHHbIiM
TOpEL WU Yepe3 CBapHbIE LBbl KOHCTPYKLINK, ONUPatoLLENCS Ha NUTY.

8.6.2 ToNWwmMHy OMOPHON NAUTBLI ClieayeT onpeaensiTb pacyeToM Ha n3rmb nnacTtmHkm no dopmyne

t= 6 M ar | By Y, | (101)

rae M., - Hanbonbwnit U3 M3rnMbaloLWMX MOMEHTOB M, AENCTBYHOWMX HA MONOCE €AMHUYHOW LUMPUHDI

pasHbIX Y4aCTKOB OMOPHOWN MIUTbI U onpeaensieMbiX No ¢gopMynam:
ANt KOHCOMbHOMO y4acTKa MJnThbI

My =0,5g22; (102)

Ana ydacCtKa nJinTbl, ONEPTOro Ha Ye€Tbipe CTOPOHblI B HaAnpaBiEHUU KOpOTKOVI N ANVHHOM CTOPOH
COOTBETCTBEHHO

M, = tllgczz; M, = Oizqczz ; (103)
ANS yyYacTKa NauTbl, ONepToro no Tpem CTOpoHaM

My = ogg(dy)?, (104)

ONs yyacTKka nnuTbl, OMNepToro Ha ABe CTOPOHbI, cxogsawmecs nog yraom, no dopmyne (104),

NpuUHWMas npu 3ToM | - AMaroHanb NpsIMOyrosibHWKa, a pa3Mep @ B Tabnuue E.2 - pacctosiHue ot
BEPLWWMHBbI yrina A0 AWaroHanu.

30eCb C - BbIIET KOHCO/IbHOMO y4acTka nauThl;

Ty, On, Cf3- KOIP@PUUMEHTbI, 3aBUCALLME OT YCNIOBUA OMMPaHMUS U OTHOLLUEHWS pa3MepoB CTOPOH
ydacTka nauTbl U NpUHMMaeMble cornacHo Tabnuue E.2 (npunoxexue E);

g - peakTMBHbI oTrnop dyHAaMeHTa noj pacCMaTpMBaEMbIM y4YacTKOM MAWUTbl Ha eaAWHULY niowaan
NANTBI.

9 PacuerT 3J/IeMEHTOB CTaJIbHbIX KOHCTPYKLUI NpU AeNCTBUU NPOAOJIbHOWU CUJ1bl C U3rn6om



9.1 Pacuer Ha NPOYHOCTb 3JIEMEHTOB CIJIOLWHOIro ce4yeHus
9.1.1 PacyeT Ha MNpPOYHOCTb BHELEHTPEHHO OXaTbiXx (CXKaTo-u3rnbaemMblx) WM BHELEHTPEHHO

PacTSIHYTbIX (PaCTSIHYTO-M3rM6aeMbiX) S/1EMEHTOB W3 CTasiM C HOPMATUBHBLIM COMPOTUBIEHUEM Ry, =440
H/MM 2 |, He noaBepralowWwmMxcs HErNoCcpeaCTBEHHOMY BO3AEACTBMIO AMHAMWUUECKMX Harpysok, npu
Hanpsbkenusix T <0,58;n ©=N/4, = 01K, cneayer BbinonHsite no popmyse
n
il + My + M, + 5 =1
-’qn Ry Te € me, min Ry Ve ':'y ‘T"i'-}fyn,mz'n R}, Te Wmn,mz’n Ry e ! (105)

rae N, M, n M} , B - abcontoTHble 3HaYeHMs COOTBETCTBEHHO MPOAOSIbHOW CUJibl, N3rnbaroLLmMx MOMEHTOB
n 6uMomMeHTa Npm Hanbonee HebnaronNpmMATHOM UX COYETAHMUN;
n, ¢y, €y- KO3P®ULUNEHTbI, NpUHMMaeMble cornacHo Tabnuue E.1 (npunoxerwe E).

Ecm = N/4, =018, dopmyny (105) cneayer npuMeHsTb Npu BbINOSHEHUM TpeboBaHuit 8.5.8 1
8.5.18.

PacyeT Ha NPOYHOCTb 3/IEMEHTOB B CJ/ly4yasx, HE MNpeAyCMOTPEHHbIX pacyeToM no ¢opmyne (105),
cneayeT BbINOMHATL Mo ¢opMmyne

(WS Ay X Moyl dy £ M yxidy, ¥ Bolly, VIR ) =1, (106)

rae X, y - pacCTosiHMS OT rNaBHbIX OCEN A0 pacCMAaTPUBAEMON TOUYKM CEUYEHUS.
(N3MeHeHHas pepakunsa, N3m. N 3).

9.1.2 PacyeTr Ha MNPOYHOCTb BHELEHTPEHHO CXaTbiX (CXaTo-u3rmbaembix) 31eMeHTOB Mo Qopmyne
(105) BbINONHATL He TpebyeTcs Npu 3Ha4YeHUN NPUBEAEHHOIO OTHOCUTENBHOIO SKCLEHTPUCUTETA Higr =20

(9.2.2), oTcyTcTBMM ocnabfieHusa CeYeHUS U  OAMHAKOBbIX 3HaYeHUsX WU3rnbarLlmnx MOMEHTOB,
NPUHUMaEMbIX B pacyeTax Ha MPOYHOCTb U YCTONUYMBOCTb.

9.1.3 BHeueHTpeHHO cCXaTtble (CxaTo-marnbaemboie) 3/eMEeHTbl W3 CTaiM C HOPMATUBHbLIM
ConpoTUBAEHNEM R}.n >440 H/MM 2 , C HECMMMETPUYHBLIMU CEYEHUSIMMU OTHOCUTENIbHO  OCH,

neprneHaAMKYNspHoOM K niockoctn marmba (Hanpumep, cedeHus tunos 10, 11 nmo Ttabnuue A.2), cnepyert
NpoBepsATb Ha MPOYHOCTb PAaCcTAHYTOro BOJIOKHA CeYEHUS B MSIOCKOCTU AEACTBUS MOMeHTa no dopmyne

"?ri'.ﬂ N_ M 51
BaYo |4 | (107)

roe Wy, - MOMEHT COMPOTUB/IEHUSI CEYEHUNS, BbIYMCIEHHbIW ANA PACTAHYTOr0 BO/IOKHA;
& - KoaddpunumneHT, onpegensieMbli no popmyne

E=1- 01N f(AR,) . (108)

Mpwn 3TOM N creayeT NpuHMMaThb CO 3HakoMm "-".

(U3meHeHHasa pegakuuns, M3m. N 1).

9.2 PacuyeT Ha YCTOMUYUBOCTb 3JIEMEHTOB CINJIOWHOro ceyeHuns
9.2.1 PacyeT Ha YCTOWYMBOCTb BHELEHTPEHHO CXaTblX (CXaTo-u3rnbaembix) 3/IEMEHTOB MpU



OEeNCTBMXN MOMEHTa B OAHOW M3 rnaBHbIX MJIOCKOCTEN cneayeT BbIMOMHATb KaK B 3TOM MJIOCKOCTM (nsiockas
dopMa noTepm YCTOMYMBOCTM), TakK W U3 3STON NNOCKOCTU (M3rMbHO-KpyTUIbHasa ¢opmMa noTepwu
YCTOMYNBOCTN).

9.2.2 PacyeT Ha yCTOMUYMBOCTb BHELLEHTPEHHO CXaTbiX (CXKaTo-narnbaembix) 3/1€MEHTOB NOCTOSSHHOIO
ceyeHnss (KOMOHH MHOrO3TaXKHbIX 34aHWA - B MNpegenax 3Ta)xa) B MJIOCKOCTM AEWCTBUS MOMEHTa,
coBnajaroLlen C NJIOCKOCTbIO CUMMETPUMN, CleayeT BbiNOMHATbL No hopMmyne

Nf(cpgﬂﬁ‘.y?c) =1, (109)
B dopmyne (109) koaddPpuUMEHT YCTOMUMBOCTU MpU CKaTuUKM C U3rnbom o, cneayeTt onpeaenstb Mo
Tabnuue .3 B 3@aBUCMMOCTU OT YCIOBHOM MM6KOCTU N NMPUBEAEHHOrO0 OTHOCUTENbHOIO 3KCLEHTPUCKTETA

#iy¢ , ONpeaensemoro no ¢opmyne

Mg =Mom, (110)

roe T - koadduumeHT BanaHna Gopmbl ceveHus, onpeaensiemMmbli no tabnunue 4.2 (npunoxeHuve );
m=aA/W, - OTHOCUTENbHbIN 3KCLEHTPUCUTET (34€Cb ¢ = Af / I - SKCUEHTPUCUTET, MPU BbIYNCIIEHMM
KOTOpPOro 3HayeHus M u N cnepgyeT NnpuHMMaTb cornacHo tpebosaHusam 9.2.3;

H'-’T: - MOMEHT COMpPOTUBJIEHNA CEYHEHUA, BblUMCNIEHHbIN ANns Hanbonee cxkaToro BOJ'IOKHa).

Mpy 3HaUYeHUAX iy >20 pacyeT cnefyeT BbINONHATL Kak ANl U3rnbaembix 3nemeHToB (pasaen 8).

9.2.3 PacueTHble 3HauyeHus nNpoponbHon cunbl N n narnbarwero momeHtTa M B aneMeHTe cnegyer
NpMHMUMaTb ANS OAHOrMO M TOrO Xe coYeTaHWs Harpysok M3 pacdeTa cucTeMbl No HeaedOpMMPOBAHHOM
cXeMme B MpeanonoXeHnun ynpyrmx gedopmaumin cranu.

[Mpn 3TOM 3HayeHUa M cneayeTt NpUHUMATb paBHbIMU:

Ansa KOMOHHbI MOCTOAHHOIO Ce4YeHunA paMHOﬁ CUCTEMDI - HaVI6OJ'IbLLIeMy MOMEHTY B npeaenax AJIHbI
KOJ1OHHDbI,

ans CTynquaToﬁ KOJTOHHBbI - HaVI60)'IbLLIeMy MOMEHTY Ha A/IMHE y4aCTKa NOCTOAHHOIro Cce4yeHud,

Ana KOJIOHHbl C OAHMM 3alleM/eHHbIM, a APYIrM CcBO6OAHbLIM KOHLIOM - MOMEHTY B 3aj€JiKe, HO He
MEHEE MOMEHTA B CEYEHUN, OTCTOALLEM Ha TPETb AJIMHbI KO/TOHHbI OT 3a4E/1KU,

ANa  OKaTblX MOosACOB (epM U CTPYKTYPHbIX MJUT, BOCMPUHUMAKOLWMX BHEY3/IOBYH MOMEPEUHYH
Harpysky, - HambonblweMy MOMEHTY B npeaenax cpegHen TpeTu AMIMHbI NaHenu nosica, onpeaensieMomMy m3
pacyeTa nNosica Kak ynpyrom Hepa3pesHon 6anku;

A5l COKATOro CTEPXHS C WAapPHUPHO ONepTbiIMW KOHUAMU U CEYEHMEM, NUMEIOLWMM OAHY OCb CUMMETPUM,
coBrnagawLy C MJI0CKoCTbo u3rmba, - MOMeHTy, onpegensemomy no dopmynam Tabnumubl 20 B

3aBMCUMOCTM OT OTHOCUTENIbHOIMO SKCUEHTPUCUTETA #ipmay = My AN, ) 1 npuHuMaeMoMy paBHbIM He

meHee U.5M ...

Tabnuua 20

OTHOCUTENBH MoMeHT M npu yC/I0BHOMN MMBKOCTU CTEPXKHS
bl




SKCUEHTPUCUT
€T Mmax

Plmar 3 | M =M, —0,250 (M, — M) M= M,

3 gy =20 | M = Mo + (g — 51 M oy — Mo 17 | M = My + (g, — 300M oy — M7

0O603Ha4veHuns, npnHaTelie B Tabauye 20:

M ar - HANGONbLWWI M3rMBAIOLWNIA MOMEHT B Npeaenax ANMHbl CTEPXKHS;

M - Hanbonblwnii n3rnbaLmii MOMEHT B Npefenax CpeaHel TPeTU ANIVHbI CTEPXHS,

NPYHUMaeMblil paBHbIM He MeHee 0,5 M., ;

M5 - n3rnbarowmnii MOMEHT, MPUHMMAEMbIA PaBHbIM M MPU M.y =3 U} <4, HO He

meHee 0,5 M.

(NMonpaeka. NYC N 7-2021).

Ona okaTblX CTEP)XHEN ABOSKOCMMMETPUYHOIO CMIOWHOM0 CEYEHUS C LUAPHMPHO OMepPTbIMU KOHLAMM,
Ha KOTOpbIX AEWCTBYIOT u3rnbatolime MOMEHTbI, 3HAYeHWe i,y , HeobxoauMoe Ans onpeaeneHvs @, ,
cneayer npuvHmMMaThb cornacHo tabnuue 4.5 (npunoxeHue ).

9.2.4 PacyeT Ha YCTOMYMBOCTb BHELEHTPEHHO CXaTbiX (CKaTo-n3rnbaembix) CTEPXKHEN CMOLWHOro
NMOCTOSIHHOIO CeYeHus, KpoMme KopobyaToro, M3 NJOCKOCTU AEACTBUS MOMEHTa NMpu M3rnbe Mx B NMIOCKOCTU

HanbonbLe xectkoctu (I, = fy ), coBNaaatwLei C NIOCKOCTbIO CUMMETPUN, a TaKXKe LIBENNepoB cneayer
BbINONHATbL No dopMyne

Nf(ccpyﬂﬂyvcjil, (111)
roe ¢ - kKoadduumneHT, onpeaensemMbln cornacHo TpebosaHusam 9.2.5;

Py - KO3PUUMEHT YCTONUMBOCTU NPU LIEHTPANIbHOM CXKaTWUW, ONpeaeniseMblii CornacHo TpeboBaHnaM
7.1.3.

9.2.5 KoadhdunumneHT c B popmyne (111) cneayeT onpenenstb:

npu 3HayeHuax #, =5 no dopmyne

c=PBifl+am,) <1, (112)

roe o, [- koadduumneHTsl, onpeaensemble no Tabnuue 21;



npu 3HayeHuax #, =10 no dopmyne

e=1(1+m,p, 9], (113)

roe oy - Ko3d@PUUMEHT YCTOMYMBOCTM MNpu m3rnbe, onpepensiemMbln cornacHo TpebosaHumsM 8.4.1 wu
npunoxeHuto X Kak ana 6ankm ¢ apymsa n 6onee 3akpenieHUs MM CKaToro nosica;
npu 3HauyeHusx 5<#, <10 no popmyne

c=c5(2—02m, ) +eg(02m, - 17, (114)

rae cnepyer onpepensaTb: ¢5- no gopmyne (112) npu #2, =5; cyp- no ¢dopmyne (113) npu #,=10. 3gecb
mr, = (M, TN AN, ) - oTHocuTenbHbIN aKkcueHTpucuTeT, rae M, cneayet npuHmumaTs no 9.2.6.
Mpu rmbkocTn I.P >3,14 K03 PULUMEHT C HE AOKEH NPEBbLIWATb 3HAYEHUN Cpyyy, ONPEAENIAEMbIX MO

npunoxeHuo [1; B cnyyae, €CNn © = Cpyay, B dopmynax (111) n (117) BMeCTO € crieayeT NpUHUMaTh Gy -

3HaueHune ¢ cneayeTt npMHUMaTb He MeHee 0, 3.

(N3MeHeHHas pepakuunsa, N3m. N 3).

Tabnuua 21

Tun| CxeMa ceuyeHus u 3HauyeHnsa KoadhPULuMeHToB
ceye| 3KCLEHTpUCUTET

HUA
ciNpu Enpum
i, =1 1<wm, <5 Ry =3,1 R, >3,14
y
1 h 0,7 0,65+0,05, 1 lp, fcp},
r— —x
N
2 ¥y y
L] W
X X




1-03508 [1-(035- 005,07,/ ] 1 1-(1-. o oy W21 5 =1y,

E)=1 npwu .l_rz.l'lfl <05

O603HauyeHus, NpuHSTbIE B Tabanye 21:

Iin I;- MOMEHTbl MHepumn 60/blieN U MEHbLUEN MOJIOK OTHOCUTENIbHO OCKM CUMMETPUN
CeYyeHuns y-y COOTBETCTBEHHO;

¢, - 3HAUEHne p, Npy iy =3,14.

9.2.6 Tpwn onpeaeneHnWn OTHOCUTENbBHOrO 3KCUeHTpucuteTa #, B dopmynax (112)-(114) 3a

pacuyeTHblt MoMeHT M, cneayer npuHMMaThb:

ansa CTGp)KHGVI C KOHUaMK, 3akKpenneHHbIMKU OT CMelWeHnda nepneHanKynapHoO na0CKOCTU Aencreuns
MOMEHTa, - MaKCMMasibHbIA MOMEHT B npeagenax CpeD,HeVI TPpETN AJIMHbI, HO HE MEeHEeE NOJIOBUHDbI
Hambosnbllero MOMeHTa No AJsinHe CTEPXHA,

ans CTep)l(HeVI C OAHMM 3alleMNEHHbIM, a APYIrUM cBO6OAHbIM KOHLIOM - MOMEHT B 3a4enKe, HO He
MeHee MOMEHTa B Ce4YeHUN, OTCToALLEM Ha TPETb AJIMHbI CTEPXHA OT 3a4€eNIKU.

9.2.7 PacyeTr Ha YCTOMYMBOCTb BHELEHTPEHHO CXaTbiX (CXaTo-u3rmbaembix) S/IEMEHTOB
OBYTaBpOBOIro CEYEHWsl, HEMpepbIBHO MOAKPEMNJEeHHbIX BAOJSb OAHOW M3 TMOJIOK, CNeAyeT BbIMOAHATbL MO
dopmyne (111) c yuetom popmynsbl ([.4) npunoxenus .

(U3meHeHHasa pegakuuns, M3m. N 2).

9.2.8 BHelLleHTPeHHO CxaTble (CKaTo-U3rmbaeMble) 31eMeHTbl MOCTOSHHOMO CeYeHus, usrnbaemble B
MJI0CKOCTW HauMeHbluen xectkoctu (£ <fy n e, #0), cneayer paccuuteiBath no dbopmyne (109), a npu
rmékoctn A, = Ay, - TakKe NPoOBEpsTb PacyeTOM Ha yCTOMYMBOCTb M3 MIOCKOCTM AENCTBUSI MOMEHTa Kak
LLEHTPanbHO CXaTble 3/1eMeHTbl Mo (hopMyne

N i, ARY,) =1, (115)

roe @, - KoaddUUMEHT yCTONUMBOCTM MPU LEHTPasibHOM CXaTuu, onpeaensemslii cornacHo TpeboBaHUaM
7.1.3.
Mpu Ay E?LJ, NpPOBEPKN YCTOMUYMBOCTM U3 MIOCKOCTM AENCTBUS MOMeHTa He TpebyeTcs.

9.2.9 PacyeT Ha YCTOMUMBOCTb CTEPXHEWN CMMOLWHOM0 MOCTOAHHOro cedyeHus (KpoMe kopobuyaToro),
NoABEPXXEHHbIX CXAaTUIO N U3rMby B ABYX MMaBHbIX MMIOCKOCTAX, NMPWU COBMNAAEHMU MIIOCKOCTU Haunbonbllein

xectkoctn (£, = f},) C MJIOCKOCTbIO CUMMETPUM, a Takxke npu cedyeHuun tuna 3 (cMm. Tabnuuy 21) cneagyet
BbIMOJIHATb Mo opMyne

N ity AR Y, ) =1, (116)



rae
Doy = Py (0.6 3 +04%) . (117)
3pechb cnepyeTt onpeaensTb:

gy - cornacHo TpeboBaHusM 9.2.2, npuHuMas B popMmynax BMECTO #z U . COOTBETCTBEHHO ly on

=

'K
C - cornacHo tpebosanuam 9.2.5:

MpU BLIYNCIEHUN 3HAYEHUA Moy y =T|#y ANA CTEPXKHEA ABYTABPOBOrO CEYEHUS C HEOAWHAKOBbLIMM
nonkamm KoadbuumeHT Tl creayeT onpeaensTb Kak Ans cedeHusa Tuna 8 no tabnuue A.2 (npunoxexHue ).

Ecnn #iy , <y, TO KpoMe pacyeta no dopmyne (116), cneayet Npou3BECTU LOMOSHUTESbHYHO

nposepky no ¢opmynam (109) n (111), npuHumas €, =0.

Ecnm A, =A, , To kpoMe pacuyeta no copmyne (116), cneayeT MpoOM3BECTU [AOMNOMHUTENbLHYIO
npoBepky no dopmyne (109), npuHmMmMas €y =0.

3Ha4YeHNss OTHOCUTESTbHbIX 3KCLEHTPUCUTETOB CrieAyeT BblUMCAATb Mo hopMyam:

wy =2, AN, (118)

#y :eyﬂfﬁﬂy, (119)

rae Wy Wy - MOMEHTBI COMPOTUBIIEHUS CEYeHUI ANs HauGonee CKaToro BONOKHA OTHOCUTENLHO OCeil
X-X U y-y COOTBETCTBEHHO.
EcnM NnockocTb Hanbonbluei XeCTKOCTU ceveHust cTepxHs (I = {,) He coBnagaeT c NNOCKOCTbIO

CMMMETPUN, TO PpaACUYETHOE 3HayeHue #:, cneayeTr yBenuuueaTb Ha 25% (kpome ceyeHms Tuna 3 no
Tabnuue 21).

(U3meHeHHasa pegakuuns, M3m. N 1).

9.2.10 PacueT Ha YCTOMYMBOCTb CTEPXXHEN CMIOWHOr0 MOCTOSAHHOrO Kopo64yaToro cevyeHus npwu
oXaTum € n3rmnbom B 04HOM MAKM B ABYX FMaBHbIX MNNOCKOCTSAX ceayeT BbINOSHATL N0 popMyniaMm:

Nf(cpgyﬂﬁyvc)+Mx f{ch.xWx,mmR},vc) =1, (120)

WAy AR ¥ )+ My e, By i Ry, 1 =1, (121)
rae Pay, Pgp - KO3OPUUMEHTHI YCTOMUMBOCTM NpU COKatum c m3rnbom, onpeaensiembie no Tabnuue A.3
(npunoxeHue A);

€y, ©p - KOIPDUUMEHTbI, NPUHMMaeMbie no Tabnuue E.1 (npunoxerwve E);

Gy, ©p- KO3 dULMEHTLI, ONpeaensieMbie No GopMynam:

= 2
8, =1- 01N [(AR,) n B, =1-0,1VE /(A4R,) (122)



npu 3TOM N cnegyeT npuHMMaTb CO 3Hakom "-";
W NpuHMMaeMble paBHbiMM 1,0 npu Ay =1n A, =1cooTeetcTBeHHo.

Mpu u3rnbe B NNockocTH Hanbonblueit xectkoctn (£ = Iy ; M, =0) BMecto gy cneayer npuHumath

(U3meHeHHasa pegakumns, M3m. N 1).

9.3 PacuyeT Ha YCTOMYUBOCTb 3JIEMEHTOB CKBO3HOIo ceueHus

9.3.1 Tllpy npoBepke Ha YCTOMYMBOCTb BHELEHTPEHHO CXaTbiX (CXKATO-U3rMbaeMbiX) CTEPXKHEN
CKBO3HOMO0 CEYEeHUS C COEAMHUTENbHbIMW MIAHKaMWU WU pelleTKaMn cnefyeT BbIMOMHATh Kak pacyeT
CTEPXHS B LENOM, TaK U OTAE/bHbIX BETBEN.

9.3.2 lNpwn pacyeTe CTEPXHS B LENOM OTHOCMTENbHO cBoboagHom ocn (y-y) no dopmyne (109), koraa
NJ1aHKM W PpeleTKM pacrosioXXeHbl B TMJIOCKOCTAX, MapannefnbHbiX MJ0CKOCTM [OENCTBUSA MOMEHTA,

KoadpduuneHT i, cnegyer onpegenats no Tabnuue .4 B 3aBMCMMOCTM OT YCNOBHOW MNpUBEAEHHOM

rmbkocTn ?'Lgf (?L%f" - No Tabnumue 8) M OTHOCUTENBLHOIO 3KCLIEHTPUCUTETA M, onpeaensaeMoro no gopmyne

m=adail, (123)

roe e = Af/ M - 3KCUEHTPUCUTET, MpPU BbIYMUCIIEHMM KOTOPOro 3HaueHus M u N cneayeT npuHUMaTb Mo
9.2.3;

i - PAcCTOsiHME OT I/TAaBHOM OCU Ce4YeHWs, NeprneHanKYIapHOM K MJOCKOCTM AENCTBUS MOMEHTa, A0
ocu Hambonee cXkaTol BETBU, HO HE MEHee PacCTOSIHUSI A0 OCU CTEHKU BETBU;

[ - MOMEHT UHepumnn ce4YeHns CKBO3HOIo CTEPXKHHA OTHOCUTENIbHO cBobogHoOM ocu.

Mpu 3HadeHusax 2 >20 pacyeT Ha YCTOMYMBOCTb CTEPXHS B LENOM He TpebyeTrcs; B 3TOM cny4ae
pacyeT cneayeT BbINOMHATb KaK Ans uarnbaemblx 3/1eMeHTOB.

9.3.3 lpu pacuyeTe OTAENbHbLIX BETBEN CKBO3HbLIX CTEPXHEW C peweTkamm no dopmyne (7)
MPOAO/BLHYIO CWUy B KaXXAoW BETBU CrieayeT onpefensTb C yyeToM AonofHuTenbHoro ycunua MN,; ot
MOMeHTa. 3HauYeHne 3TOro yCununs cnepyeT BbluncaaTb No dopMynam:

Nog =My 15 - npu nsrnbe cTepxkHs B MIOCKOCTH, NEPMNEHANKYISIPHON K OCK y-y, ANSi CEHEHUIt TUMOB
1 n 3 (cM. Tabnnuy 8);

Nog =050, 1By - 10 e, Ans ceuennit Tuna 2 (cm. Tabnuuy 8);

N,z =116M /% - npn nsrnbe crepxHsa B NIOCKOCTU, NEPMNEHANKYNSPHONW K OCU X-X, ANS CEYEHWI
Tuna 3 (tabnnua 8);

Nog =05M, /i - 10 xe, Ans ceyeHnii Tuna 2 (cm. Tabnuuy 8),

rae b, &, £9- pacctosiHus mexay ocsmu BeTBei (cM. Tabnuuy 8).
Mpn un3rnbe CTepXHS CKBO3HOrO cedyeHus Tuna 2 (cMm. Tabnumuy 8) B ABYX MJIOCKOCTAX ycuname
N cneayet onpeaensTb no dopmyne

Mg =05(My 1By + M, I8y (124)



9.3.4 lMpwu pacyeTe OTAENbHbIX BETBEN CKBO3HbIX CTEpXHeW C niaHkamm B ¢opmyne (109) cneayet
yuYuTbIBaTb AOMNOSHUTENbHOE ycunune M,; OT MOMeHTa M U MecCTHbI M3rMb BeTBel OT (PaKTMUYECKON Wn
YC/IOBHOM nonepeyHon cunbl (Kak B nosicax 6e3packocHon depmbl).

9.3.5 PacueT Ha yCTOMYMBOCTb BHELIEHTPEHHO CXaTbiX (CXaTo-marmbaembix) TpexrpaHHbIX CKBO3HbIX
CTEPXHEN C peleTkaMuM UM MNOCTOSSHHbIM MO AJ/IMHE PaBHOCTOPOHHMM CEYEHWEM C/leAyeT BbIMOAHATb
cornacHo TpeboBaHunaM pasgena 16.

9.3.6 PacuyeTr Ha YCTOMYMBOCTb CKBO3HbIX CTEPXHEN Wn3 ABYX CHJIOWHOCTEHYATbIX BETBEWN,
CUMMETPUYHbIX OTHOCUTENBbHO OCKM X-X (PUCYHOK 12), C peweTkamMum B ABYX MNapasinesibHbiX MAOCKOCTAX,
NOABEPXEHHbIX CXaTU N N3rnby B 06enx rnaBHbIX NMIOCKOCTAX, cneayeT BbiMNOSHATb:

AN CTEPXHS B LIENIOM - B MJIOCKOCTU, Mapa’sisieNnbHoi NIOCKOCTAM pELIETOK, COr/lacHO TpeboBaHMAM
9.3.2, npuHumasa &, =0;

AN OTAENbHbIX BETBEN - KaK BHELUEHTPEHHO CXaTbixX 3sieMeHToB no dopmynam (109) n (111); npwm
3TOM MNPOAOJSIBHYK CUY B Kaxaol BETBM crleayeT onpenenstb C YYeTOM AOMNOSIHUTENbHOrO YCUians oT

MOMEHTa ﬂ&‘iJJ (9.3.3), a momeHT M, pacnpepenste Mexay BetBaAMM Kak M, = Az, (cM. pucyHok 12);

ecqim MOMEHT Mx ,CleﬁCTByeT B MJIOCKOCTWU OAHOM U3 BeTBel;i, TO Cnengyer cymtatb €ro noJiIHOCTbHO

nepepatownmcsa Ha 3Ty BeTBb. [lpn pacuete no d¢opmyne (109) rmbkoCTb OTAENbHOW BETBWU cnepyer
onpepenatb € ydetom TpebosaHumii 10.3.10, a npu pacyete no ¢opmyne (111) - no MakcMMaabHOMY
PaCCTOSTHUIO MeXAy Y3/1aMu peLleTKu.

PucyHok 12 - CxeMa CKBO3HOI0O CeYeHUs1 CTEPXHS U3 ABYX CMNJIOWHOCTEHYATbIX BETBEN
9.3.7 Pacyer coeaMHUTENbHbIX MNAHOK WM PELEeTOK CKBO3HbIX BHELEHTPEHHO CXaTbIX
(cxaTo-n3rnbaembix) CTepXHel cnenyeT BbINOMHATbL COrflacHo 7.2.8 1 7.2.9 Ha nonepeyHyo cuny, paBHyo
64anbWweMy M3 ABYX 3HAYeHUN: paKTMYEeCKOM nonepedyHon cune Q, onpeaeneHHON NMpu pacyeTe CTepXKHS

KaKk aneMeHTa 6e3packocHoM depMbl, WM YCNOBHOIM MNOMepevyHon cusne Qﬁc , BbIYMC/SSEMOMN COrMiacHo
TpeboBaHuam 7.2.7.

B cnyuyae, koraa dakTuyeckas nonepeyHass cuna 6osblue YCNOBHOW, cnefyeT CoeauHATb BEeTBU
CKBO3HbIX BHELIEHTPEHHO CXaTblX 3/IEMEHTOB peLLIETKaMu.

9.4 NMpoBepka YCTOMUMBOCTU CTEHOK U NOSACOB
9.4.1 PacueTHble pa3Mepbl MPOBEPSEMbIX HA YCTOMYMBOCTb CTEHOK M MNOSICHBbIX JSINCTOB (MOMOK)
cnepyeT NpuHMMaTb cornacHo 7.3.1mn 7.3.7.
9.4.2 YCTOMYMBOCTb CTEHOK BHELIEHTPEHHO CXaTbIX (CXKaTo-n3rnbaemMbix) 3/IEMEHTOB ClieAyeT cunTaTth

obecrieyeHHON, ecnn YycCnoBHas TrUOKOCTb CTEHKU ﬁw=(;34f ff‘w:'f-.fR}l fZ e npesbiwaer 3HaueHMii



NpeaenbHOW YCNOBHOWM MMBKOCTU A, , onpeaensieMbix no dopMynam Tabnuubl 22.

Tabnuua 22
Tun Cxema ceyeHunsa u Ycnosus MpenenbHas ycnoBHas rMbKOCTb CTEHKM A,
ceyve- 3KCLIEHTpUCUTET NpUMeHeHus
HUS dopmyn
1 % —Jf— -4 3 1=m, 210; |R,<2 To = gt = 13+ 0,1532 (125)
T Ol 6 *
ey ooy
Ans k=2 Ty = ot = L240,35%, =31 (126)
AByTaBpa
oy =iy
2 ¥ <& ey =iy, I1.:w = I1.!14!2 =
X X e B Ve
1 1eme? =142 i =0,7+240x (127)
¥y Gy (2— e+ Jor +4p%)
3 h lzg=2 o = 0,757 20,52 +18¢ (128)
x—|—"—x
=
4 1:1_u 1bs fhy £2; T = (0A+0,07R)(1+0.25, 2~ be [l ) (129)
X— X
0,8=%, =4
y
5 my, =1

£ }"'31-[
X =l

e
T

y

T = 2,JAR, Y, TV <55

(130)

A

X

CC?‘

a={(0 -G/ 5

B=015¢,,1/5

(3pecb

O603Ha4yeHuns, npuHaTbie B Tabauue 22:

T= Q-'Il(fw;gw:'

- YCNOBHas rmMbKOCTb CTEPXXHS B MJIOCKOCTU AEACTBUS MOMEHTA;
- KoaddurumeHT, onpeagensieMbin no Tabnunue 17 B 3aBUCUMOCTU OT i

(3pecb o - Haubonbluee OXKMMalollee HanpskeHe Yy pacyeTHoW

rpaHuLbl CTEHKWN, MPMHUMaeMoe CO 3HaKOM "ntoc" v BbluncneHHoe 6e3 yyeta KoOapOUUMEHTOB
@, €PuN @y ; O~ COOTBETCTBYIOLLEE HANPsXKeHUe y MpOTMBOMOJNIOXKHON PacyeTHOW rpaHuLbl

CTEHKMW);

cpeaHee KacaTesibHOE  HanpsgaXeHwue B




paccMaTpuMBaeMoM CEeYeHWUMW; AN KopobuaToro ceyeHus t=(/(2t,4,) ; &y - WUPUHA NOSIKK
TaBpa).

MpnmeyaHuns

1 1na ceyeHnnn Tvna 1 npu 3HaveHnsax 0<m, <1 mnm 10 <m, =20 3Ha4yeHns* cnegyer
onpeaensitb IMHENHON MHTEPNONALNEN MeXAY 3HAYEHUAMU A, , BbIYUCIIEHHBIMW COr/TAaCHO
7.3.2 (m,=0) unn 8.5.1 (x, =20) n no dopmyne (125) nnn (126) cooTBETCTBEHHO.

2 nsa ceveHus Tuna 2 npn =0,5 3HaveHne i, cneayer onpeaensiTb ABaXAbl; COrMacHoO
7.3.2 n ¢ ncnonb3osaHunem gopmyn (125), (126); npn 0,5<x <1 - AMHENHON UHTepronaunen
MeXAy 3HAYEHUSMU A, , BbIYMCAEHHbIMU NpK ¢ =0,51n o =1.

3 Ana cedyeHusa tuna 4 npu i,< 0,8 nnn i,>4 B dopmyne (129) cneayet npuHuMaTh
*,=0,8 unn A,=4, COOTBETCTBEHHO.

4 na ceyeHun Tvna 5 npu 3HaveHunsx 0< #, <1 3HayeHus A, CNEeAyeT onpeaensitb
NIMHENHOW UHTEepMNoNsUMen Mexay 3HaYeHNAMMN I, , BbIYNCIEHHBIMW COrNacHo 7.3.2 (2, =0), 1
no ¢opmyne (130).

* TeKCT AOKYMEHTa COOTBETCTBYET OpuUruHany. - MpuMeyaHue nsrotoButens 6asbl JaHHbIX.

9.4.3 Mpu BbinonHeHun ycnoeus 0.8=N /{1, AX,Y,. 1 =1 npepenbHylo ycnosHyl rméKocTb R
BbluMcNeHHy no dopmynam (125) n (126), yBennumpatoT nyTeM onpeaeneHusa ee no gopmyne

A

Auw = Dot +5 Chawz — Aat) I_W , (131)

rae iuwl 7] iwg- 3HayeHunsa iuw, BblUMCNneHHble Mo dopmynam (125), (126) n (127).

Mpu BoinonHeHun ycnosus N (P, AR, Y.} <0.83Hauenne Ay, cnenyet npuHUMaTh PaBHBIM s .

9.4.4 Ykpennatb nonepeyHbiMM  pebpaMuM  XKECTKOCTM  CTEHKM  BHELEHTPEHHO  CXaTbIX
(ckaTo-M3rMbaeMbliX) 3/1EMEHTOB CMJIOWHOIO CeYeHus (KOTOHH, CTOeK, orop M T.M.) npu A, =2,3 cneayet
B COOTBETCTBUM C TpeboBaHusaMu 7.3.3.

9.4.5 lNpun yKpenneHnn CTEHKMU BHELLEHTPEHHO CXaToro (C)KaTO-MBFMGaeMOFO) 3JIEMEHTA NpoAO0JIbHbIM

3
pebpoM XecTKoCTU (C MOMEHTOM MHepumnmn fp = bl,rly, ), pacnonoxeHHbIM nocepeanHe cTeHku, Hambonee

Harpy>KeHHyl 4acTb CTEHKU MeXAy MOsSICOM M OCbio pebpa cneayeTr paccMaTpmBaTb Kak CaMOCTOATENbHYO
NIacTMHKY W npoBepsiTb No ¢opmynam Tabnuubl 22. Mpu 3TOM pacyeT M nNpoekTupoBaHue pebpa wu
3/1eMeHTa B LesiIoM CneayeT BbiNOAHATb C yyeToM TpeboBaHuni 7.3.4.

9.4.6 B cnyuyasix, Kkoraa QakTMyeckoe 3HayeHue YCNOBHOW TMO6KOCTM CTeHKM A, npeBbiwaeT

npenenbHoe 3HadeHne iuw, BblUMCNEHHOE AN cevyeHmn TMna 1 no dopMynam Tabnuubl 22, a o9 CeYeHuin
TMNOB 2 M 3 C y4eTOM npuMedaHus 2 Tabnuubl 22 (npu =0,5), NpoBepKy YCTOMUYMBOCTU CTEPXKHS MO
¢dopmynam (109), (115) u (116), a Takxe npu £ =0,5 no dopmyne (111), cnenyeT BbIMOAHATL C YYETOM

PacYeTHOM YMeHbLUEeHHOM naowaan ;B coorserctemm ¢ 7.3.6.



9.4.7 YcToMumBOCTb MosicOB (MOAOK) BHEUEHTPEHHO oCxXaTbiXx (CXKaTo-marmbaembix) CTEpPXHEN C
rmbkoctblo U8=A, (A, ) =4 cnepyer cumtaTb obecneueHHoOl, ecnn ycnosHas rMGKOCTb cBeca mnosca

(nonkn) A =&y fE6) R, 1 E an nosicroro nucra I_fl = {Byr 1 /{5 JHe NpeBbllWaeT 3HayeHuit npesenbHoM

YCNIOBHOWM rmbkocTu iuf (i-uf,l ), onpepensembix no gopmynam Tabnmubl 23.

(U3meHeHHasa pegakumns, M3am. N 1).

Tabnuua 23
Tun CxeMa ceyeHuns un Ycnosus MpegnenbHas ycnoBHas rmbKoCcTb cBeca
cede SKCUeHTpucHTeT MPAME™ | nosica Ayr nm nosicHoro nucta Ay 1 Npn
- HEeHUs _ _
HUS cdopmyn rubkocTu crepxHa 0.8=h, (A, ) =4
1 _R% yé;i( 0Zm, =5 Ty = Mo — 0.01(L5+0,7R, e, (13§
B
X —[|— “:a’—-x—— _'ﬁ' X
y y
2 ._g_v_ Ry 1 = e — 00153+ 1,31, Yo, | (13
y " 3)
x— |+ —+x
y!
3 e - Ryr = 0,36 +0,10R,, (13‘;
X 1"'-4* X
j'i
4 M 7 T Y 135
: Ay = 0,36 +0,10R, ( )
x-—glﬂ-x--ﬂx
¥ y
O6o3HauyeHune, npuHsaToe B Tabanye 23:
iﬂﬁ - npeaenbHoOe 3HadeHume YCNOBHOM IMBKOCTM cBeca nosica MAM MOSACHOrO Nucra
LLeHTpasIbHO CXAaToro afieMeHTa, onpegensieMoe cornacHo tpebosanHmsam 7.3.8 n 7.3.9.
MpnmeyaHusa




1 MNpun 5 <2, =20 3Ha4YeHUs iﬂf (Iﬂ_f,l) cnenyeTt onpenenaTb JIMHENHOW nHTepnonsunen

MeXay 3Ha4YeHUsiMK Iﬂf ( i-uf,l ), BbluMCAeHHbIMM MO dopMynaMm HacTosawen Tabnuubl, u
cornacHo 8.5.18 n 8.5.19 (npn m=20) COOTBETCTBEHHO.

2 Mpn rMbKOCTU CTEPXKHSA ix(iy) <0,8 wnnn ix(iy) >4 cnepyet npuHuMmaTtb 0,8 n 4
COOTBETCTBEHHO.

9.4.8 nga nonok (CTeHok) c oTrmbamum (CM. PUCYHOK 5), 3HaueHusa npegenbHol yCnoBHOM rMbKOCTU
?Lﬂf ( ?'Lﬂ_f,l ), onpepensiemble no dopmynam Tabnuubl 23, cnegyeTt yMHOXaTb Ha KoaddumumeHT 1,5.

Pasmepbl oTruba cnegyet onpegensatb cornacHo 7.3.10.

9.4.9 B cny4yae, ecnuM npoBepka MO npeaenbHon rmbkoctu B ABYyx nnockoctax (pasgen 10.4)
ABNSAETCSA onpeaensiowen npu Ha3HAYEHUN CEYEHWI BHELEHTPEHHO CXaTblX M CXaTo-U3rnbaembix

3JIEMEHTOB, 3HAYEHUA NpenebHbIX YCNOBHbIX FVI6KOCTel7I, BblHMNCNTIEHHbIE ANA CTEHKU qu no d)opMynaM

Tabnuubl 22, a Takxe ANS MNOsSICOB Xuf(iuﬂ) no dopmynam Tabnauubl 23 mn cornacHo 9.4.8, cneayet

yBENMUMBATb YMHOXEHWEM Ha KO3POUUUEHT /¢, AR, /N (3pecb ¢, - MeHbliee U3 3HayeHWit @, Cq,

(Pery , NCNONB30BAHHOE NPY NPOBEPKE YCTOMUYMBOCTU 3/1eMeHTa), Ho He 6onee uem B 1,25 pasa.

(U3meHeHHasa pegakuuns, M3m. N 3).

9.4.10 TlpoBepKy MeCTHOW YCTOMYMBOCTM CTEHOK W TMNOSICOB BHELUEHTPEHHO PacTAHYTbIX
(pacTaHyTO-M3rnbaemMbix) 3/1€MEHTOB MPU HaNUUYUM B HUX CXKMMAIOLINX HAMPSHKEHWI CrieayeT BbINOMHATb
KakK ans narnbaembliX 3/1€MEHTOB.

(BBegeH gononHutenbHo, M3m. N 3).
10 PacueTHble A/IMHbI U NpeaesibHble NTM6KOCTU 3/1IEMEHTOB CTaJlbHbIX KOHCTPYKLUUNA

10.1 PacueTHble AJIMHbI 3JIEMEHTOB MNJIOCKUX (pepM, BETBEN KOJIOHH U CBA3en*

* N'aMmeHeHHas pepakuus, Mam. N 2.

10.1.1 PacueTHble ANMHbI CXKaTbliX 3JIEMEHTOB MJIOCKUX (EPM U CBSA3El B MX MJIOCKOCTU f@f n us

MJOCKOCTU fgf’1(pwcyH0K 13, a), 6), B), I), 3a UCKJIIOYEHMUEM 3NEMEHTOB, yKa3aHHbix B 10.1.2 n 10.1.3,
cneayeT npuHUMaTh no Tabnuue 24.



a) - TpeyrosibHasa co CTokaMu; 6) - pacKoCHas; B) - TpeyroJjibHasi CO WNpeHrensMu; r) - noslypackocHas
TpeyrosnbHas; 4) - NepekpecTHas

PucyHok 13 - CxeMbl 4ns onpeaeneHuss pacyeTHbIX AJIMH CKaTblX 3/1eMeHToB (0603HavYeHnsa npmBeaeHbl B
Tabnuue 24) peweTok dpepm

10.1.2 PacyeTHble ANMHbI f@fm fg‘JBerHero nosica ¢epMbl (HEPA3PE3HOro CTEPXKHS) MOCTOSAHHOIO

CEYEHMS C PasfIMYHbIMU CKMMAKLWMMU UNU PaCTATUBAKOLWIMMKN YCUITUAMW Ha ydyacTkax (4YMCNo y4dacTKoB
pPaBHOWN ANINHbI 4 = 2) B NPEANONIOXEHNMN LLAPHUPHOIO COMNpsXeHns (PUCYHOK 14, @) 3/1IEMEHTOB pELLETKN U

cBsizen, cnegyet onpefenstb no dopMmynam:

B MJIOCKOCTU nosica epmbl

Ly = (0,170 +0,830 = 081, (136)

rae ¢i- OTHOLEHWE YCUNUSA, COCEAHEro C MakCUMMasnbHbIM, K MAaKCUMaibHOMY YCUAMIO B MaHenax dhepmsbl;
npu atoM 1z q=-055;
M3 MAOCKOCTU nosica pepmbl

L1 = {075+ 025l - DI 71 4 2054, (137)
roe [ - OTHOWEHMEe CyMMbl YCMAMIA Ha BCex yyacTkax (paccMaTpuMBaeMoi AJIMHbI MEXAy TouKamu
3aKpenneHuss rnosica W3 MJOCKOCTU), KpOMe MaKCMManbHOro, K MaKCUMasbHOMY YCWUNWIO; MpU 3TOM

(K—1)=p=-05. Npn sbluncneHnn napametpa B dopMyne (137) pacTarMsalolmMe yCUNNS B CTEPXKHAX
Heo6XxoAMMO NpUHUMATL CO 3HAKOM "MuUHYyC".

Tabnuua 24



HanpaBneHne npoaonbHoro nsrnba anemeHTa PacyeTHble ASIMHbI j%f. " fg_,f‘,l
depmbl
nosicoB OMOPHbIX npoymnx
pPacKOCOB U | 31E€MEHTOB
OMOPHbIX peLeTKu
CToek
1 B nnockocTtu epmMbl fgf :
a) onsa epMm, KpoMe yKasaHHbIX B no3mumm 1, 6 ! ! 0,8}
6) ans depM 13 0ANHOYHbBIX YrosikoB 1 epMm C ! ! 0,9¢
NPUKPENIEHNEM INIEMEHTOB PELLIETKN K Nnosicam
BAPUTbIK
2 B HanpasneHun, nepneHanKyasspHoM K
NJI0CKOCTU hepMbl
(13 NnockocTn depmbl) fgf,1 :
a) ans ¢epm, KpoMe yKasaHHbIX B no3nuum 2, 6 i i i
6) ans depm c NnpukpensieHMeM 3/1E€MEHTOB i i 0,94
peweTKn K nosicaM BrpuUTbIK
3 B nto60M HanpasieHun lg =l 1 ans dhepm ns 0,85} i 0,85}
OANHOYHbIX YIOJIKOB NMPU OAMHAKOBbLIX PAaCcCTOSHUAX
MeXAy TOYKaMM 3aKpenjeHnsl 31IEMEHTOB B
MOCKOCTU U U3 NSIOCKOCTU pepMbl

O603HauveHus, NpnHSaTbie B Tabanye 24 (cMm. pucyHoK 13):

! - reomerpuyeckas AnvMHa 3nemeHTa (pacCcTosiHME MexAay UueHTpamm 6nmxanwmx
y3/10B) B MJIOCKOCTU (hepMbl;

fl- pacCTodaHMne Mexay y3namMu, 3akpensieHHbiIMn OT CMeWeHNA U3 NJIOCKOCTU (beprI

(nosicamun epM, cneumanbHbIMU CBA3SMU, XXECTKUMU NAMTAMU MOKPbLITUIA, NPUKPENSIEHHbIMU
K NOSICY CBapHbIMK WBaMu unm 6ontamm, u T.m.).

PacyeTHble AJIMHbI f,.g- n fg_f,1 BETBM CKBO3HOW KOJIOHHbI MOCTOSIHHOIO CeYeHust (HepaspesHoro

CTep)KHFI) C pa3nnyHbiMn COKMMaLOWMMUN YCUNTNAMU Ha y4YacCTKaxX (‘-IMCJ'IO y4aCTKOB paBHOVI ANWNHbI 1{‘;_2'2) C

rPAHUYHBLIMW YCNOBUSIMU, KOTAa OAMH KOHEL, CTEPXHS (HUXXHWUIA) KECTKO 3aKpensieH, a Apyroi - WapHUPHO
onepT B MJIOCKOCTM PELIETKM MPU LIAPHUPHOM KPEMJIEHUN K HEMY 3JIEMEHTOB pelleTku (pucyHok 14, 6),
cneayeT onpeaenstb no dopmynam:

B NJIOCKOCTUN BETBU

L = 0364058 = 0611, (138)*



roe - OTHOLWEeHWe YyCUNMS, coCefHero C MakCMMasnbHbIM, K MakCMManbHOMY YCW/IWIO B MecTe 3afefku;
npuv aTom 1= cx=0;

* MdopMyna COOTBETCTBYET OpUruHany. - MpumeyaHune narotoButens 6asbl JaHHbIX.

M3 NIOCKOCTUN BETBU

;
Lot =06k +054fL=0512
1= P . 1, (139)

roe [ - OTHOLWEHWE CyMMbl YCUIUI Ha BCEX YyYacTKax, KpOME MakCUMasibHOro, K MakCMMasnbHOMY YCUIUIO B
MecTe 3aaenku; npu atoM (Kk—1)=(=0,
B o6oux cnyuyasx |- AnvHa yyacTka (CM. pUCyHKM 13 u 14); - paccTosiHMe MexAay TouyKaMu CBsi3eit

M3 TMJIOCKOCTU CTepXHS (CM. PUCYHOK 14), M pacyeT Ha YCTOMUYMBOCTb C/eayeT BbIMOSHATL Ha
MakKCMMasibHOE ycunue.

a) G)

| CEA3L

d
.
|

\
!

N/
o

Py

3N

—
1-1 N 2
CBA3N ) .
B.N.hEepMbi l N N
/ -
Vo

| B.N.GEpMbl

a) - nosica pepmbl; 6) - BETBM KOJIOHHBbI

PucyHok 14 - CxeMbl ans onpegeneHns pacyeTHOM AJSINHbI 9/1IEMEHTOB
10.1.3 PacueTHble AAWHbI fgf,l (Kkoroa OHM He 3aBUCAT OT COOTHOWIEHWUS YCWUIMN) 3/1IeEMEHTOB

nepeKkpecTHOM peLleTKu, CKpeneHHbIX Mexay cobol (cM. pucyHok 13, 4), cneayeT NnpuHMMaTh no Tabnuvue
25. Onpepensatb pacyeTHble ANMHbI Nepecekatowmnxca cesasen (cMm. Bua 1-1 pucyHka 14, a) cnepyet B
COOTBETCTBUM C NpaBMiaMmM MO NMPOEKTUPOBAHMIO CTaIbHbIX KOHCTPYKLMWNA.

Tabnuua 25

KOHCTpyKLMA y3na nepecevyeHuns 351IeMEHTOB PacueTHas AnMHa fs_!f { M3 MAOCKOCTY
eeTKu ’
P depmbl (CBS3M) NpM NOALAEPXKMNBAOLLEM




3/1eMeHTe

pacTAHYTO |HepaboTawweM| ©xKaToM

M

Ob6a aneMeHTa He npepbiBaOTCH ) 0,74 i
MoanepXXnBatoLWmMin 3/IEMEHT MpepbIBAaeTCs U
nepekpbiBaeTcad acoHKOWN:
paccMaTpUBaEMbIi 3/1IeMEHT He NpepbiBaeTCcs 0,74 i 1,41
paccMaTpUBaEeMbIli 31EMEHT NpepbIBaeTCs U 0,74 - -
nepekpbiBaeTcsa hacoHKOMN

O6o3HaueHus, NpuHSTbie B Tabanye 25 (cMm. pucyHoK 13, 4):

! - paccTosaHue oT LeHTpa y3na depMbl (CBA3M) A0 TOYKN NepeceyeHns 3/1EMEHTOB;

jl- NMnosIHaA reoMeTpunyeckKkada AnMHa 3J1IEMEHTaA.

10.1.4 Pagnycbl MHEPUWUN i CEYEHUN S1EMEHTOB M3 OAMHOYHbLIX YFOJIKOB NpW onpeaeneHmnn rmnbkoctm
cnepyet NpuUHUMaThb:

Npwu pacyeTHOM ANVHe anemeHTa He MeHee 0,85] (roe [ - paccTosiHMe Mexay ueHTpamm 6amxanwnx
Y3M0B) - MUHUMANbHBLIMU (I =TI );

B OCTas/ibHbIX C/lydasiX - OTHOCUTENIbHO OCWM Yrosjka, nepneHAUKYASpHOM WM  napaniesibHOM
nnockoctn cdepmbl (1 =1, wUIn i=ij, ), B 3aBUCMMOCTU OT HanpasJ/ieHNs NMPOAOSIbHOIO n3rnba.

10.2 PacueTHble AJ/IMHbI 3JIEMEHTOB NPOCTPAHCTBEHHbIX pelleTYaTbiX KOHCTPYKLUUK, B TOM
yuncne CTPYKTYpPHbIX

10.2.1 PacyeTHble A/IMHbI f@f 3/IEMEHTOB CTPYKTYPHbIX KOHCTPYKUMUI CrieayeT npuHUMaTh no Tabnuue

26 (7} - reomeTpuuyeckas pAJiIMHa 3NeMeHTa - PacCTosiHMe MexAay LUEeHTpaMu Y3/10B CTPYKTYPHbIX
KOHCTPYKLWN).
Tabnuua 26

DneMeHTbl CTPYKTYPHbIX KOHCTPYKLMI PacueTHas

ANVHA g

1 KpoMe yKasaHHbIX B NO3ULMAX 2 1 3 !
2 Hepa3pe3Hble (He npepblBaOWMECS B y3/ax) Mnosica, a TaKXe 0,85;
3/1eMEHTbl MOSICOB U peWeToK, MNpPUKPEennsieMbiX B Yy3/ax CBapKoWn




BMPUTBIK K LIAPOBbIM AN UNINHAPUYECKMUM Y3/10BbIM 3/1EMEHTAM
3 VI3 0ANHOYHbIX YTrOJSIKOB, MPUKPENAAEMbIX B Y31axX 0AHOW MOJSIKOMN:

a) CBapHbIMM WBaMU unun 6ontamm (He MeHee ABYX), PacCrosIoXXeHHbIMN
BAOMb 3NeMeHTa, Npu £ Fip, ¢

Ao 90 {

cB. 90 no 120 0,90}
cB. 120 go 150 (TonbKo NS 9NEMEHTOB peLleTKN) 0,75¢
cB. 150 go 200 (TonbKoO ANS 9NEMEHTOB peLleTKN) 0,70¢

6) 0OAHUM 60NTOM MPU £ fips

no 90 {

cB. 90 no 120 0,95;
cB. 120 go 150 (Tonbko ANs 3N1€MEHTOB peLleTKn) 0,85}
cB. 150 no 200 (ToNbKO AN 3NEMEHTOB pELIETKW) 0,80;¢

10.2.2 Pagnycbl MHEpUMM CEYEHUN | SNEMEHTOB CTPYKTYPHbIX KOHCTPYKUWIA Mpu onpeaeneHum
rmbkKoCcTn cnepyeT NpuUHUMaTh:

ANS OKaTo-U3rnbaemMblX 3/1EMEHTOB - OTHOCUTESIbHO OCU, MEePNeHAUKYSIPHOM K WAWM napannenbHon
NA0CKOCTU u3rnba (i =i, mnm I'=I'J, ); B OCTaNbHbIX Cy4YasaX - MUHUMANbHbIMU (I = Iy ).

10.2.3 PacuyeTHble ASINHbI f,.g- N pagnycbl MHEPLUWN CEYEHUI i CKaTbIX, PACTAHYTbIX M HEHArpy>XeHHbIX

3/1IEMEHTOB MPOCTPAHCTBEHHbLIX KOHCTPYKUWMIA (PUCYHOK 15) M3 OAMHOYHLIX YrosikoB Mpu onpeaeneHuu
rmbkocTn cneayer npMHuMaTtb no Tabnunuam 27, 28 n 29.

10.2.4 Ons onpegeneHnst pacyeTHbIX AJIMH PacKOCOB MO PUCYHKY 15, B, Npu npukpenseHmn mnx 6es
dacoHOK K pacnopke u MNosiCy CBapHbIMM WBaMn unn 6ontamMmm (He MeHee ABYX), PacnoO/IOXKEHHbIMU BAOJb

packoca, 3HauyeHue ko3adduuUMeHTa pacyeTHOM ANuHbl g cneayeT npuHuMaTtb no Tabnuue 29 npwu
3HadeHun n "Oo 2". B cnyyae npukpenseHMs ux KOHUO0B OAHMM 60NTOM 3HayeHue |z cneayeTt NpuHUMaTh
no tabnuue 29 ana npukpennenus "OgHum 6ontom 6e3 dhacoHKM", a Npu BbIYUC/IEHUUN 3HAYEHUS fgf no

Tabnuue 27 Bmecto . gcneayet npuHuMath 0,5(1+ g ).

10.2.5 PacueTHble A/inHbI f@f WU pagauycCbl MHEPUWUM j SNeMeHTOB 13 Tpyb nam napHbIX Yronkos cneayet
npuHMMaTb cornacHo 10.1.1-10.1.3.



a), 6), B) - C COBMEWEHHbIMN B CMEXHbIX FPaHSAX y3/71aMu; ), 4) - C HECOBMELLEHHbIMU B CMEXHbIX FPaHsX
y3/1aMu; €) - C YaCTUYHO COBMELLEHHbIMN B CMEXHbIX FpaHax y3siamMu

PucyHok 15 - CxeMbl NpOCTPAHCTBEHHbIX peLleTyaTbiX KOHCTPYKLMA

Tabnuua 27
SneMeHTbl NPOCTPAHCTBEHHbIX CxaTble U HeHarpyeHHble PacTaHyTble 3n1eMeHThbI
KOHCTPYKLWIA 3/1EMEHTHI

Lo i Lo i
MNosca:
no pucyHky 15, a), 6), B) b i . i
no pucyHky 15, ), A) 0,731, - 0,731, Foein
no pucyHky 15, e) 0,641, - 0,641, i
Packocbl:
no pucykky 15, a), A) M de Lonin g ia) Fygin (2 )
no pucyHky 15, 6), B), r), e) Wl i I i
Pacnopku:
Nno puUcyHky 15, 6), e) 0,801, i - -




no pucyHky 15, B) 0,73/, i

min

O603HauveHus, NpuHsTebie B Tabanye 27 (pucyHokK 15):

{3, - yCnoBHas AnuHa, NpuHMMaemas no tabnuue 28;

- KO3 PUUMEHT pacyeTHON ANNHbI packoca, NpuHMMaemblin no Tabnuue 29.
MpuMeyaHnsa

1 Packocbkl no pucyHKy 15, a), 4) B Toykax nepecevyeHus OOJIKHbl 6biTb CKpenaeHsbl
Mexay cobon.

2 3HayeHue f%-r A1 pacnopokK Mo pUCyHKy 15, B) npuBeaeHo Ass1 paBHOMOAOYHbIX
YFOJIKOB.

3 B ckobkax npuBeaeHbl 3Ha4vyeHus fgf M i ANg packoCOB M3 TMJIOCKOCTU [paHun
KOHCTPYKLWN.

Tabnuua 28
KOHCTpYKLUMA y311a rnepeceyvyeHnst a1IeMeHToB YcnoBHas AnvHa packoca ij. npw
PELIeTKN NOAAEPKMBAIOLLEM STIEMeHTe
pacTsaHyTOM |HepaboTawweM| oxkaTom
Ob6a cTepXHS He npepbiBaOTCS g 1,343 0,8/1

MNopaep>xXnBatoLWmin 31eMEHT NMpepbiBaeTcsa m
nepekpbiBaeTcs acoOHKOW; pacCMaTpuUBaEMbIN
3/1IEMEHT He npepbiBaeTCs:

B KOHCTPYKLMAX MO PUCYHKY 15, a) 1,375 1,643 {q

B KOHCTPYKUMSAX NO pUCYHKY 15, a) (1,75-0,15n) | (1,9-0,1n)i; {q
i

Y3en nepeceyeHnsi 31€MEHTOB 3aKpEn/eH oT {g {3 {q

CMeLeHns U3 NJIOCKOCTU rpaHn (gmadparmMon m
T.M.)




0O603Ha4yeHne, rnpuHaToe B Tabauue 28 (pucyHok 15):

7= Dy yoindg 143 mindm)

roe {mmn ¥ {4 mim - HaMMeHblUME MOMEHTbI MHEpPLUMM CeYeHust nosica WM packoca
COOTBETCTBEHHO.

MpuMmeyaHume - Mpn n<1l n n>3 B dopmynax Tabnuubl cneayer NnpuHuMaTtb N =1 n n
=3 COOTBETCTBEHHO.

Tabnuua 29
lMpukpenneHune packoca K 3HaveHune n 3HauyeHue g npu ffgm-m , paBHOM
nosicam
Ao 60 cB. 60 no 160 cB. 160
CsapHbIiMu wBamu, 6ontamm Jo 2 1,14 0,54+367,;, /{ 0,765
(He MeHee aByX),
pacnosioXeHHbIMWN BAOJb
packoca
Csbiwe 6 1,04 0,54+28,81, / 0,740
OaHuM 6onToM 6e3 hacoHku Mpwn nobbIX 1,12 0,64+28,81 ., /! 0,820
3HaYeHunax

O603HauyeHus, NpuHSTbIE B Tabanye 29:

n - no Tabnuue 28;

{ - ANVHa, NpUHUMaeMas paBHON: ;- ANs packocoB Mo pucyHky 15, 6), B), r), €);
{3, No Tabnuue 28 - ANs packocoB No pucyHky 15, a), 4a).

MpnmeyaHuda

1 3HaveHune [gnpu 2= x =6 cnegyeTt onpenensaTb TMHENHON UHTEPNOASUMEN.

2 lMpu npukpenaeHunm OJQHOro KoHUAa packoca K nosicy 6e3 ¢dacoHOK cCBapkon wau




6ontamMu, a BTOPOro KOHUa - 4yepe3 (acoHKy, KO3(pdOUUMEHT pacyETHOW ANUHbI packoca
cnepyet npuHuUMaTb pasBHbIM 0,5(1+ [l ); npun npukpenneHnn o060mMX KOHLIOB packocoB

yepe3 acoHkun - [L3=1,0.

10.3 PacueTHble AJZINHbI KOJIOHH (CTOoEeK)
10.3.1 PacueTHble AJ/UHbI fgf KOJIOHH (CTOEK) MOCTOSIHHOrO CeYeHUs WAN OTAENbHbIX Y4YacCTKOB
CTYNEHYaTbIX KOMIOHH cneayeT onpeaensaTtb no gopmyne

Iy =W, (140)

rae j - ANMHA KOMIOHHbI, OTAENbHOIO y4YacTka ee Uiu BbiCoTa 3Taxa;
K- KoadhdUUMEHT pacyeTHOM ANUHDbI.

10.3.2 Mpwn onpeaeneHnmn KO3PPUUNEHTOB pacHeTHON AMHbI KOMTOHH (CTOEK) 3Ha4YeHus NpoAOosIbHbIX
CUN B 3/IEMEHTaxX CUCTEMbI CleayeT NpUHMMaTh A5 TOr0 COYeTaHUs HarpysokK, A1 KOTOPOro BbIMOSIHAETCS
npoBepKa YCTOMYMBOCTU KOMOHH (CTOEeK) cornacHo pasagenam 7 u 9.

3HayeHnss Ko3(hULUMEHTOB pacUYeTHOW ANMHbI H ANs KOJIOHH MOCTOSIHHOIO CEYEHUS U OTAENbHbIX
YYacTKOB CTYMEeHYaTblX KOMOHH MNpu obbiX COYETAaHUAX HArpy3ok MPUHMUMAKOTCA KakK AN1s KOJIOHH
MOCTOSAHHOIO CEYEHUS U OTAEsNbHbIX YYAaCTKOB CTYMEeH4YaTbiX KOJIOHH B PACCUYMTbIBAEMOM KOHCTPYKUUWN MpuU
COYETaHMM Harpy3ok, AaloweM HanbosbliMe 3HaYEHUS NPOAOSIbHbIX CUIT.

Mpn 3ToM HeobxoamMMo pasnumuyatb HecBoboaHble (pacKpenneHHble) pambl, Yy KOTOPbIX Y3/bl
KpenjeHusa puresieh K KOJIOHHaM He MMelT cBoboabl NepeMeLleHns B HanpaB/ieHnW, NepneHanKynsapHoM K
OCW KOJIOHHbI B TMJIOCKOCTM paMbl, W cBobogHble (HepacKpenaeHHble) paMbl, Y KOTOpbIX TaKue
nepemMeLLeHnss BO3MOXHbI (CM. pUCYHOK 1).

10.3.3 KoaddunumeHTbl pacyeTHOM ANMHbI L KOMOHH (CTOEK) MOCTOSIHHOro ce4yeHus cneagyet

onpeaensaTb B 3aBUCUMMOCTWM OT YC/IOBMI 3aKpeneHuss Mx KOHLUOB M BuAa Harpysku. [ns onpeneneHHbIX
CXEM 3aKpEer/IeEHNsI KOHLIOB 1 BMZa Harpysku 3HavyeHns H.npusBeaeHsl B Tabnuue 30.

Tabnuuya 30

CxeMa
3aKkpen-
neHus
KOJTOHHbl
(cTonkn)
n BUA,

Harpysk

"

1 1,0 0,7 0,5 2,0 1,0 2,0 0,725 1,12




KoadpdumumnmeHTbl pacyeTHON AMHbI KOJIOHH (CTOEK) MOCTOSIHHOrO CeYeHUs C YNpPyruM 3aKpenjieHneM
KOHLIOB creayeT onpeaenste no gopmynam, NpUBeAEHHbIM B CBOAE MPaBW MO NPOEKTUPOBAHMIO CTaIbHbIX
KOHCTPYKLWNA.

10.3.4 KoaddurumeHTbl pacyeTHOM ASIMHBbI M* KOJIOHH MOCTOSAHHOIrO CeYEHUSA B NMAOCKOCTM CBO6OAHbIX
nnn HecsobogHbIX paM NpM OAMHAKOBOM Harpy>XeHuwu y3/10B, pacrnosloXXeHHbIX B O4HOM YpPOBHe, cnepyet
onpenenatb no gopmynam Tabnmubl 31. B cBo60AHbLIX paMax NpWU XECTKOM KpenaeHUM OCHOBaHUI KOAOHH
(0,03= 7 =50) U WAPHUPHOM KpenneHun purenen K BepXHUM KOHLIAM KOMOHH B dpopMynax (142) n (143)

cnepyet npuHumaTtb n=0.

* TekcTt [OKYMeHTa COOTBETCTBYET opurmnHany. - [llpyumevyaHue U3rotoButens 6a3sbl AaHHbIX.

Tabnuua 31
Cxema pambil MapameTpbl KoadhdnuneHT pacyeTHON ANWHDbI
p n
CBobogHble pambl
=0 10
P ] =2/ 22 (141)
[ M
.3.7(.?’31 +?€2) .
k+1
k=2
N A’F p=w Is'E-: n+056
I, = :
* Ll Hrons (142)
L I ~
7;-_/_ ! 7
N In N I N
I L A
- !l e b i &
.SC(?SI +?€2) .
k+1 7
k=2
BepxHuii aTax




k(P + 2l
k+1

2.3.7(.?31 +.’32:l
k+1

CpeaHunii aTax

kp + Pl
E+1

Ky +ay)
E+1

HuXHMin atax

| | | } } 2k(p +pg) Ao +ag)
*N N N Ty IN‘: k+1 E+1
4 f, I.r.l' Ir:
Ir I: Ir L Ir ~
I I |1 | ~
Aﬁz e -
. ! L) L

Mpn ,=0,2
(2 +0,68)/n+022
H= J0.68p(p + 0.9 (x +0,08) + 0,1z '
(143)

npun n>0,2

(P +053),/n 10,28

el +0F +01k

(144)

YacTHble cnyyau

25
A

35
117

p=0 Ot 0,03 no 015 n+0,22
0,2 W= .
Cse. 0,2 =20 240,28
’ M
0,03z =50 o Lo (pt063)
Jr(p+03)+0,1
p=o Ot 0,03 no _191 n+022
0,2 e o0z
Cs. 0,2 - fn+0,28
L




HecsoboaHble pambl

BepxHuit aTax

0.5(p1 + 23} )+ 1+046(p +2)+ 018
—\/ (ptm) +0182% 4 45

CN140,93p+u)+ 07 1pn

CpeaHunii atax
030 +p9) | 030 +rg)
HWXHUN 3Tax

(P +pa) 050 +n7)

YactHble cryydan

p=0 sl Lo (046
Il 1+0,9%

L= <=

p=m {54, e M1+0,3%
o 241,545

Lo

O603HauyeHus, NpuHATbIE B Tabsnye 31:

Iqs IgW Iy, I;- MOMEHTbI MHEPLUWN CEYEHUS puUrenei, NPUMbIKaloLMX COOTBETCTBEHHO K
BEPXHEMY U HUXHEMY KOHLY NpOBepsSeMOi KOMOHHbI;

{., I,- COOTBETCTBEHHO MOMEHT UHEPUUMN ceveHNsa N ANTNHa I'IpOBEpﬂEMOﬁ KOJ/TOHHbI,

i+ iy, I~ NPONETHLI paMbl,




k - uncno nponeTos;

n = j.sl“r-: . omg= j.sZ!"r-: . opy = I:‘l"rc . f:'2jc .
1 1y 7 K 11

c c

MpuMeyaHne - Onsa KpalHeh KOJIOHHbI CBO6OAHON MHOFOMpPOSIETHOW paMbl KO3 DULNEHT
LLCcneayeT onpeaensiTb NpyM 3HAYEHUSAX p U N KakK ANs KONOHH O4HOMPOSIETHOW paMbl.

10.3.5 Mpwu oTHoweHun HiEB=4¢(rae H - nonHas BbiCOTa CBOOOAHOM MHOrMO3TaXHOW pambl, B -

LUIMPUHA paMbl) A0MKHA 6bITb NMpoBepeHa 06Lluas YyCTOMYMBOCTb paMbl B LIEJIOM KakK COCTaBHOMO CTEPXKHS,
3allEeM/IEHHOro B OCHOBaHMM U CBO6OAHOI0 BBEPXY.

10.3.6 Mpu HepaBHOMEPHOM Harpy>XXeHmn BEPXHUX Y3/10B KOJIOHH B CBOOOAHOM O4HOSTaXXHOW pame u
Ha/IM4YNM XKECTKOrO0 AMCKA MOKPbITUS WM NPOAOJIbHbLIX CBA3€M MO BEpXy BCEX KOMOHH KO3(pMdUUMEHT

pacyeTHOM AnuHbl Hgr Hanbonee HarpyXeHHoW KONOHHbI B MOCKOCTU paMbl ClefyeT onpeAensTb Mo
dopmyne

{20 Ny
e =L === >07
o ~H NS ' (146)
roe K- koadduUMEHT pacyeTHOM AJSINHbI MPOBEPSEMON KOJIOHHbI, BbIYMCAEHHbIM no dgopmynam (141) um
(142);
I,, M,- MOMEHT uHepumm ceyeHus n ycunve B Hambosnee Harpy>XeHHOM KOIOHHE paccMaTpyBaeMo

paMbl, COOTBETCTBEHHO;

>N, I, - cymMMa pacuyeTHbIX YCUAWA W MOMEHTOB MWHEPUMM CEUYEHUIN BCEX KOJOHH
paccMaTpuBaeMon paMbl M 4YeTblpex coceaHuMx pam (Mo ABe C KaXAOW CTOPOHbl) COOTBETCTBEHHO; BCe
yCcunus crnefyeTt onpeaensaTb Npu TOM XKEe COYEeTaHWM Harpysok, KOTOpoe Bbi3biBaeT ycunve N, B
NMpoOBEPSEMOI KONTOHHE.

10.3.7 Koaddu1umneHTbl pacyeTHOn ASMHbI HOTAENbHbIX YYaCTKOB CTYMEHYaTbIX KOJIOHH B M/IOCKOCTU

paMbl cnegyeT onpenensiTb COrfnacHoO MPUIOXEHU0 M mam Ha OCHOBE pacyYeTHOM CXEeMbl, YYUTbiBAlOLLEN
(daKTnyeckme ycnoBus 3akpenieHnss KOHLOB KOMOHH ¢ ydyeTtom 10.3.1 n 10.3.2.

Mpun onpeaeneHnn Kos3PPUUMEHTOB pacyeTHOW AnvHbl K AnsS  CcTyneH4yaTbiX KOMOHH pam

OAHO3TaXHbIX MPOM3BOACTBEHHbIX 3[4AHWN HE YUYUTLIBAETCSA B/IUSIHWME CTEMEHU 3arpy>KEHUS M XKECTKOCTU
COCeAHUX KOJIOHH; AN MHOrOMpOEeTHbIX paM (C YMC/IOM MPOJSIETOB ABa M 60siee) NMpu HaNNUUM XKECTKOro
ONCKA TMOKpPbITUA WNU NPOAOSIbHbIX CBSA3EM, CBA3bIBANOLINX MOBEPXY BCE KOMOHHbI U obecnevymBaloLinx
NMPOCTPAHCTBEHHYO paboTy COOPYXXEHUSA, pPacyeTHble AJINHbI KOMOHH CleAlyeT onpenensaTb Kak Ans CTOekK,
HEeMnoABUXXHO 3aKpensIeHHbIX Ha YPOBHE puUrenei.

10.3.8 KoadhduumeHTbl pacyeTHOW AnuHbl K, onpeaeneHHble ANnst KONOHH CBO6OAHbIX OAHO3TaXHbIX

(Npy OTCYTCTBUM XKECTKOrO AMCKA MOKPbITUSA) M MHOrO3TaXHbIX paM, MNMpU Yy4yeTe BIIUSHUS XapakTepa
nedopMUPOBaHUA CUCTEMbI MOA4 Harpy3koi, creayeT yMeHbllaTb YMHOXEHWEM Ha KoadpduumeHT Y ,

onpepensemMblii No popmyne

w=1-a[l-(af 5P, (147)



roe co=0,65-0,9p+0,2502;
o=t +m =<5

3anecb 0603HAYEHO:

P=1-M /M =02, m=MA(NW,),;
- ycnoBHasa rMbKOCTb KOJTOHHbI, BblYMC/IEHHAsA C y4eToM TpeboBaHuin 7.3.2 n 7.3.3.

PacueTHble 3Ha4YeHns NpoaosabHoM cunbl N n narmubatouwero MomeHTa M B paccuyntbiBaeMor cBo60aHOMN
pame cnenyeT onpeaensaTb cornacHo 9.2.3.

3HayeHne m3rmbarLlero MOMeHTa M]_ CneayeT onpenendaTb Ana Toro XXe Co4YetaHumsa Harpysok B TOM

)K€ CeYEeHMWU KOJNOHHbI, rae AencTByeT MOMeHT M, paccMaTpvBas paMy B AAHHOM paCyeTHOM cllydyae Kak
HecBOb6OAHYIO.

(N3MeHeHHas pepakuunsa, N3m. N 3).

10.3.9 PacuyeTHble ANMHbI KOSIOHH B HanpaBfeHWW BAONb 34aHus (M3 MNOCKOCTM pambl) cneayet
NPUHUMATb PaBHbIMW PACCTOSHUAM MeXAy 3aKpenaeHHbIMW OT CMEeLWEeHUss M3 MJIOCKOCTU paMbl TOYKaMMU
(onopaMun KONOHH, NOAKPAHOBbIX 6anoK U NOACTPONUbHbBIX (bepM, y3n1aMu KpenaeHust CBA3en n purenem um
T.M.) nAM onpeaensaTb Ha OCHOBE pacYeTHOW CXEeMbl, Y4YuTbiBalowWweln (akTUyeckne ycnoBms 3akpenneHus
KOHLLOB KOJIOHH.

10.3.10 PacuyeTHyl O/iMHY BeTBEeW MNOCKMX OMOp TPaHCMOPTEPHbIX ranepein cnepnyet MNpUHMMATb
paBHOW:

B NPOAOJIbHOM HarpasBfeHuUn ranepeun - BbicoTe onopbl (0T HM3a 6a3bl 40 OCU HUMXHEro nosica pepmbl
nnn 6ankn), yMHOXEHHOW Ha Ko3dduumeHT H, onpegensieMbin Kak ANs CTOEK MOCTOSIHHOrO CeYeHus B

3aBNCUMOCTU OT YCﬂOBMVI 3aKpensieHna nx KoOHUOB,

B MOMepeyHoM HamnpaBfieHnn (B MIOCKOCTM OMopbl) - PAacCTOSAHUIO MeXAy LEeHTpaMu y3foB; Npu 3TOM
[OJIXHa 6bITb NpoBepeHa 06L1as YCTOMUYMBOCTb OMNOPbI B LIE/IOM KaK COCTAaBHOIMO CTEPXKHS, 3alLLEM/IEHHOMO B
OCHOBaHWMKN 1 cBO60AHOI0 BBEPXY.

10.3.11 OnpepeneHne pacyeTHbIX ANMWH KOMIOHH (CToek), B T.4. OCXaTblX 3/IEMEHTOB
MPOCTPAHCTBEHHbIX PEeLIeTYaTblX KOHCTPYKUWI, C WCMOSb30BaHMEM CePTUMULMPOBAHHbBIX MPOrPaMMHbIX
BbIYMC/IUTENbHbLIX  KOMMJIEKCOB  BbIMOJIHAETCS B MPeanosioXXeHWM  ynpyroi paboTbl CcTanuM no
HenedhOpMMPOBAHHOM CXeMe.

10.4 NMpepenbHbie rTM6KOCTN 2/1IEMEHTOB
10.4.1 TwbkocTn snemeHtoB A=y /i He [OMKHBI MpeBbIWATL MpPeAenbHbIX 3HadeHuin Ay,
npuBeaeHHbIX B Tabnuue 32 a4nsa cxaTbiX 3/IEMEHTOB M B Tabnuue 33 - ANns pacTAaHyTbIX.

10.4.2 [0na 3NeMeHTOB KOHCTPYKLMIA, KOTOpbIE COM/TaCHO MPUIOXEHUIO B oTHocATca Kk rpynne 4 B

30aHNAX U COOpPYXeHUAX Bcex knaccoB no NOCT 27751, 3HadyeHne npenenbHON rmbKOCTU MOBLIWAETCS Ha
10%.

Tabnuua 32

DNEMEHTbI KOHCTPYKLMNA MpenenbHas
r’MBKOCTb CXaTbIX




3M1eMEHTOB A,

1 Mosica, onopHble PacKoChl U CTONKMK, NepeaatoLme onopHble peakunu:

a) nJockux depM, CTPYKTYPHbIX KOHCTPYKUMA W MNPOCTPAHCTBEHHbIX 180-60 cx
KOHCTPYKUMI 13 Tpy6 MaM NapHbIX YroaKoB BbiICOTOM A0 50 M

6) NpOCTPaHCTBEHHbIX KOHCTPYKUMA M3 OOAMHOYHbIX YrOJIKOB, a TaKXe 120
NPOCTPAHCTBEHHbIX KOHCTPYKUMI 13 Tpyb M NapHbIX YrofKOB BbICOTON CB.
50 m

2 DNEMEHTbI, KpOME YKa3aHHbIX B no3vumax 1 1 7:

a) nnockmx @depM, CBapHbIX TMPOCTPAHCTBEHHbLIX W  CTPYKTYPHbIX 210-60 ¢
KOHCTPYKUWMA U3 OANHOYHbIX YrONKOB, MPOCTPAHCTBEHHbIX U CTPYKTYPHbIX
KOHCTPYKUMI 13 Tpyb M NapHbIX yroaKkoB

6) NpOCTPaAHCTBEHHbLIX W CTPYKTYPHbIX KOHCTPYKLUMA U3 OAWMHOYHbIX 220-40 ¢
YyrosikoB ¢ 60NTOBbIMW COeAMHEHUAMU

3 BepxHue nosca depM, He 3aKpenyieHHble B rMpouecce MOHTaxa 220
(NnpeaenbHyo rMbKOCTb MoCne 3aBeplleHns MOHTa)ka cneayeTt npuHuMaTthb
no nosunumn 1)

4 OCHOBHbI€ KOJIOHHbI 180-60 x

5 BTopocTeneHHble KONOHHbI (CTOMKK axeepka, doHapen u T.M.), 210-60 ¢
3/1IeEMEHTbl pEeLIeTKN KOJIOHH, 3J/IEMEHTbl BEPTUKANIbHbIX CBSI3€ Mexay
KONIOHHaMK (HWXKe 6anoK KpaHOBbIX NyTen), 6ankn U NporoHbl, C y4ETOM
paboTbl Ha cxaTue

6 DNeMeHTbl CBSI3EN, KPOME yKa3aHHbIX B MO3MUMM 5, a Takxe CTepxHu, 200
cnyxawme ANns YMeHblUeHUS pacHeTHOW ASIMHbI COKaTbIX CTEPXHEN, W
Apyrue HeHarpy>XeHHble 3/IeMeHTbl, KpOMe yKa3aHHbIX B no3uumu 7

7 CxXaTble N HeHarpy>XeHHble 3/1eMeHTbl MPOCTPAHCTBEHHbIX KOHCTPYKLUNI 150
TaBpOBOrO W KPECTOBOrO0 CEeYEeHW, NOABEPXEHHbIE BO34ENCTBUIO
BETPOBbIX Harpy3oK, Npu nposepke rMbKOCTU B BEPTUKAJIbHOM MJIOCKOCTHU

O6o3HauyeHune, npuHsaToe B Tabinye 32:

A
CPJQR}T.: - Ko3dPuuMeHT, npuHMMaeMbln He MeHee 0,5 (B COOTBETCTBYHOLIMX

cnyyasix BMecto P cneanyet npuHuMaTb i ).

Tabnnua 32 (M3mMeHeHHas pepakuus, Mam. N 2).

Tabnuua 33

DNeMeHTbl KOHCTPYKLWiA MpeaenbHas rM6KOCTb PacTAHYTbIX
3/1EMEHTOB M, MPU BO3AENCTBMM Ha




KOHCTPYKLINIO Harpy3okK

OVHAMUYEeCKMX, [CTaTUYeCKM| OT KpaHOoB
MPUNOXKEHHbIX X (cM. npum.4)
HernocpeacTBEHH N XXenesHo-
0 K KOHCTPYKLUMU OOPOXKHbIX
COCTaBOB

1 Mosica n onopHble pacKkocCbl NNOCKUX depM 250 400 250
(BKNtOYasa TOPMO3Hbie epMbl) U
CTPYKTYPHbIX KOHCTPYKLNIA

2 DnemeHTbl PEPM U CTPYKTYPHbIX 350 400 300
KOHCTPYKUWN, KpOME yKa3aHHbIX B No3numnm 1

3 HuxHune nosica 6anok n depM KpaHOBbIX - - 150
nyrtemn

4 DneMeHTbl BEpPTUKANbHbIX CBA3en Mexay 300 300 200
KOJIOHHaMu (Hmxe 6anoK KpaHOBbIX NyTen)

5 MNMpoune aneMeHTbl CBSA3EN 400 400 300

6 Nosica 1 onopHble pacKoChbl CTOEK U 250 - -
TpaBepc, TArn TpaBepc ornop AUHUN
aneKkTponepeaayn, OTKPbITbIX
pacnpeaennTenbHbIX YCTPOUCTB U
KOHTaKTHbIX CeTeil TpaHcrnopTa

7 DneMeHTbl ONop NIMHUI 3neKTponepeaayu, 350 - -
OTKpPbITbIX pacnpeaenmTenbHblX YCTPOUCTB U
KOHTaKTHbIX CeTeil TpaHCrnopTa, Kpome
yKa3aHHbIX B N03numsax 6 v 8

8 DneMeHTbl NPOCTPaHCTBEHHbIX - -
KOHCTPYKLMN TaBPOBOro U KPecToBOro 150
ceyeHunit (a B TArax TpaBepc Onop JIMHUN
3neKkTponepeaaym n U3 OANHOYHbIX YrOJIKOB),
noABepPXXEeHHbIX BO3AENCTBUIO BETPOBbIX
Harpysok, Npu NpoBepke rmbKoCcTh B
BEPTUKANIbHOMN MJIOCKOCTH

MpuMmeyaHnsa

1 B KOHCTPYKUMSIX, HE MOABEPrarlnxXcs AMHAMUUYECKUM BO3AENCTBUSIM, TMOGKOCTb
PacTAHYTbIX 3JIEMEHTOB C/ieyeT NpPoBepPsATb TO/IbKO B BEPTUKANIbHbIX MIOCKOCTSIX.

2 [Ona snemeHTOB cCBA3el (no3vums 5), y KOTOpbIXx npornbé noa AencremeM
cobcTtBeHHOro Beca He npesblwaer |} /150, npu BO3AENCTBMM HaA KOHCTPYKLMIO

CTaTMYEeCKMX Harpysok npuHuMaoTt A, =500.

3 TImbkKoCTb  pacTAHYTbIX  3/IEMEHTOB, MOABEPrHyTbIX  MpeaBapuTenbHOMY
HanpskeHuto (TSXKKM C TanpenaMun), He orpaHUYnBaeTCs.

4 3HauyeHus npeaenbHbIX MBGKOCTEN creayeT NpMHUMaTb MNpM  KpaHax rpynn




pexnMoB paboTbl 7K (B Lexax MeTannypruyeckmx npomssoactB) M 8K B COOTBETCTBUU C
CIT 20.13330.

5 [na HMXHUX nosicoB 6anok u epM KpaHoBbIX NYTEN NPWU KpaHax rpynn pexumoB
paboTbl 1K-6K npuHumatot A, =200.

6 K aMHaMuyeckmMm HarpyskaMm, MpPUIOXEHHbIM HEeNnOoCPeACTBEHHO K KOHCTPYKUWM,
OTHOCSATCA Harpysku, nMpuUHMMaeMble B pacyeTax Ha YyCTanoCcTb WM C  Y4YeTOM
KoadpdunumeHtoB gmHammdHoctn no CI 20.13330.

11 PacueT IMCTOBbIX KOHCTPYKLUUA

11.1 PacueT Ha NPOYHOCTb
11.1.1 PacyeT Ha MPOYHOCTb JINCTOBbIX KOHCTPYKuUM (0b6ono4vyek BpaweHusa), HaxoasWwMUxcs B
6e3MOMEHTHOM HanpsXXeHHOM COCTOSIHUM, cneayeT BbiNOSHATbL No popmyne

— 0,0, +G +3’|: 1, (148)

rae Gyn Ty - HOPMasbHble HaNPsXXeHMs Mo ABYM B3aMMHO MEPneHANKYNSPHbIM HanpasBieHNsaM;

Y. - KO3 ®DUUMEHT yCrnoBuiAi paboTbl KOHCTPYKUWIA, Ha3Ha4yaeMbli B COOTBETCTBUMW C TpeboBaHUAMU
Cn 43.13330.

MNpu 3TOM abCOMOTHbIE 3HAYE€HWUS [NaBHbIX HanpsKeHW AO/KHbl 6biTb He 60siee 3HauYeHui
PacCyeTHbIX COMPOTUBIEHUN, YMHOXEHHbIX Ha ¥, .

11.1.2 HanpsikeHnss B 6€3MOMEHTHbIX TOHKOCTEHHbIX 06050ukax BpauweHusa (pucyHok 16),
Haxo4sAWMXCA MnoA nAaBfIeHMEM XWUAKOCTW, rasa WM CbiMy4dyero MaTtepwana, cnegyer onpenensatb Mo

dopmynam:

F

B 2Tricosf (149)

Ty =(pli-cyin)m, (150)

rae Ojn Ty - COOTBETCTBEHHO MEPUAMOHAIbHOE U KOMbLIEBOE HaMNPSXKEHUS;
F - npoekuus Ha OCb Zz-z 060M0YKM TMOJSIHOFO pPaCUYETHOro /AaBNeHUs, AENCTBYHLIEero Ha 4acTb
060M104KN h- (CM. pUCYHOK 16);

rv [3- paanyc 1 yron, nokasaHHble Ha pUCyHKe 16;

t - TonwmnHa o6ono4ku;

p - pacyeTHoe AaBJIEHME Ha NMOBEPXHOCTb 060/10UKH;

A, " - paAunyCbl KPUBU3HbI B rNTaBHbIX HanpaBieHUsIX CPeANHHON MOBEPXHOCTU 060/104KMN.



PucyHok 16 - Cxema 060/104KM BpaLlleHUs
11.1.3 HanpsaxeHuss B 3aMKHYTbIX 6€e3MOMEHTHbIX TOHKOCTEHHbIX 060/704Kax BpalleHus,
HaxoAsLWmMXca No4A BHYTPEHHUM paBHOMEPHbLIM AaBJieHMeM, creayeTt onpeaenaTtb no popMmyniam:

Ana umnnHapuny4ecknx obonouvek

oy =pri(2i), oy=prit; (151)
Ansa cepuyecknx obonoyek
0y =0 = pri(2i),; (152)
AN KOHMYecKux obonoyek
2 P
0y = — i [ —
1 dfcosfr 2 fcosfr (153)

rae p - pacyeTHoe BHYTPEHHEee AaBNeHNEe Ha eANHULY NOBEPXHOCTU 060104KU;
r - pagnyc cpeamHHOM NoBepxHOCTM 060/104KKN (PUCYHOK 17);

- yron Mexzay obpasytoLleit KOHyca 1 ero ocbto z-z (CM. PUCYHOK 17).

\ 31
,ﬁ:‘—'--

|
y

PucyHok 17 - CxeMa KoHu4yeckoln 060104KN BpaLLeHns
11.1.4 Mpwn npoBepke NpoYHOCTK 060/104EK B MECTax U3MEHEHUS UX HOPMbl MAW TOAWMHBI, @ TaKxXe
M3MEHEHUS Harpy3Ku cnegyeT yunTbiBaTb MECTHble HanpsxeHusa (KpaeBon addekT).



11.1.5 HanpsixeHns wn ycumnma B ob6onoukax awbon KOHpUrypaumm cnegyer BbIMONHATL B
cooTBeTCcTBMM C TpebosaHmamm 11.1.2-11.1.4, a Takxke C WCNOJb30BaHMEM CepTUDULNPOBAHHDBIX
NporpamMMHbIX KOMMJIEKCOB MPW pacyeTax Mo NpoCTPaHCTBEHHOW pacyeTHON cxeMme.

11.2 PacuyeT Ha YCTOMYUBOCTb
11.2.1 PacyeT Ha YCTOMYMBOCTb 3aMKHYTbIX KPYrOBbIX UWIMHAPUYECKMX o06ono4vYek BpaleHus,
paBHOMEPHO CXaTbIX NapannenbHo obpasywwmm, cneayeT BbINOMHATL No popmyne

e S
Der 1Ve ! (154)

rae < - pacyeTHoe HanpsikeHue B 060/104Ke;
Tep | - KPUTUYECKOE HaMpPsiKeHWe, PaBHOE MEHbLUEMY W3 3HaYeHWN Wﬁy UNn &t {r(30€cb r - paanyc

CPEAVHHO NMOBEPXHOCTH 060/104KM; t - TOMWMHA 060104KN) NpU #{¢ =300; NpU 1/t =300 S =cHiir,
3HauveHuns koadbdbuumeHToB Wnpu 0 = »/# =300 cneayeT onpeaensaTt No popmyne

u,r=0,9?—(0,00025+D,95R},IE]|H5, (155)
3HauyeHus KoadhduruMeHTa ¢ cneayeT onpeaensTb no Tabnuue 34.

Tabnuua 34
r/t 100 200 300 400 600 800 1000 1500 2500
c 0,22 0,18 0,16 0,14 0,11 0,09 0,08 0,07 0,06

B cnyyae BHeuUeHTpeHHOro coXaTtua napannenbHo 06pa3y|ou.w|M winm  uucrtoro wusrmba B
,cwlaMeTpaanoﬁ NAOCKOCTU MNpU KacaTe/lbHbIX HaNpsaXeHndax B MeCTe Haunbonblwero MOMeHTa, He

ara

npesbiwawmnx 3Hadenuns 0075(t/#)7“, HanpsxeHne Og 1 A0MKHO 6bITb yBennueHo B (1,1-0,1 oj/G)

pasa, rae ©] - HaMMeHbLLee HanpsxeHue (PacTArvBaloWMe HaNPSXKEHWS CUMTATb OTPULLATENbHBLIMM).

11.2.2 B Tpybax, pacCUUTbIBAEMbIX KaK CXaTble UAN BHELEHTPEHHO OKaTble CTEPXHU MPU YCIOBHOMN
rnbkoctn A=A K, /B fonkHO 6bITh BLINONHEHO yCnoBMe

ritsT fEIRy ) (156)

Takune Tpybbl cneayeT paccuyMTbiBaTb Ha YCTOMYMBOCTb B COOTBETCTBUM C TpeboBaHUSMW pa3genos 7
M 9 He3aBMCUMO OT pacyeTa Ha YCTOMYMBOCTb CTEHOK. PacuyeT Ha yCTOMYMBOCTb CTEHOK GECLUIOBHbLIX WU
3N1IeKTPOCBapHbIX Tpyb6 He TpebyeTcsa, ecnu 3HadyeHus r/t He nMpeBbIWAOT MNOMOBUHbI 3HAYEHUN,
onpeaensembix no ¢gopmyne (156).

11.2.3 UunuHapuyeckas naHenb, onepras no ABYM 06pasylolinM U ABYM AyraMm HanpaBnsioulen,
paBHOMEpPHO CXaTas BAOMb 06pasylowmx, nNpu E:ngf(r £1=20(rae b - wWnpuHa naHenn, n3MepeHHas no ayre
HanpaBnsoLLIEN) AOJKHA BbiTh paccyMTaHa Ha YCTOMYMBOCTb Kak MiacTMHKa no gopMynam:

npu pacuyeTHoM HanpsbkeHnn = 0,88,



it 18EIG) (157)

NMpyY pacyeTHOM HamnpsHKeHun == R},

bfﬁEBT"f,||'1+5DDRJ,fE_ (158)

Mpu U8R, <G <K, Hanbonbluee oTHOWeEHKE b/t cneayeT onpeaensite IMHERHON NHTepNonsLmMel.

Ecnmn E:zf(rf.}::-ED, TO MNaHenb cneayeT paccyMTbiBaTb Ha YCTOMYMBOCTb KakK 060/104KY COrfacHo
TpeboBaHmam 11.2.1.

11.2.4 PacyeT Ha YCTOMYMBOCTb 3aMKHYTOW KPYroBOW LMAVHAPUYECKON 060M0UYKM BpaLleHus, npwu

[AENCTBMM BHELIHEro paBHOMEPHOro [JaBfieHUs p, HOPManbHOro K 6GOKOBON MNOBEPXHOCTU, creayeT
BbIMOJSIHATbL MO opmyne

T3 /(O 2¥, 151, (159)

roe g = prii- pacyeTHoe KonbLEBOE HanpsXeHne B 060/104Ke;

Ter 2 - KPUTUUECKOE HANpsiXeHne, onpeaensiemoe no hopMynam:

npu 05=i/r=10

Gup 3 = 055B (I8 (172, (160)
npu {fr =20

Gu = 017E (117)?; (161)

npu 10 <} f# < 20 HanpaxeHne T 7 CnefyeT onpeaensatb NMHENHOW NHTepnonaLumen.
3pecb - ANvHa umnmHapuyeckon obosoukn.

Ta xe 060/104Ka, HO YKperneHHas KoMbLeBbIMA pebpaMu, pacnosioKEHHbIMU C WaroM g = [ 5 Mmexay

0oCAMU, AO/MKHA ObITb paccymTaHa Ha yCTonuMBOCTb Mo dopmynam (159)-(161) ¢ NOACTaHOBKOM B HUX
3Ha4YeHuns s BMeCcTo | .

B aTOM cnyyae Oo/mkHO 6biTb YAOBETBOPEHO YCNOBUE YCTOMUYMBOCTM pebpa B CBOEN MIOCKOCTM Kak
CKaTOro CTEPXHSI COrNMacHo Tpe6osaHusiM 7.1.3 npu N=prs 1 pacuyeTHON AnuHe cTepxHs fgr =187 ; npn

3TOM B ceyeHue pebpa cneayeT BKIOYATb YYaCTKM 06010UYKN LUMPUHOM 5554,.'Ef% C Kax[ol CTOpOHbI OT

ocu pebpa, a yCroBHast TMEKOCTb CTEPXKHs = ?Lﬁff‘j:y { & He ponxHa npesbiwath 6,5.

MNpW O4HOCTOPOHHEM pebpe XEeCTKOCTU €ro MOMEHT MHEPLUMU ClieayeT BblYNCAATbL OTHOCUTENbHO OCH,
coBnagatoulen c 6nmxanwen noBepxHOCTblO 060/104KMN.

11.2.5 PacuyeT Ha YCTOMYMBOCTb 3aMKHYTOM KpPYroBOh UMAKMHAPUYECKON 060M04YKM BpalleHus,
noaBep>XeHHOW OAHOBPEMEHHOMY AENCTBUIO Harpy3oK, ykasaHHbix B 11.2.1 n 11.2.4, cnegyeT BbIMOJHATD
no ¢opmyne

(G Cp 1 +02 Ty a3l Y, =1, (162)

roe Cgp 1 AO/KHO ObITh BbIUMC/IEHO cornacHo TpeboBaHuam 11.2.1 n G, 3 - cornacHo TpebosaHmam 11.2.4.



11.2.6 PacuyeT Ha YCTOMYMBOCTb KOHWYECKON 060/I0UYKM BpalleHUs C YrioM KOHycHoctn P = 60°,
oxkaTton cunoi N Bgonb ocn (pucyHok 18), cneayet BbINOAHATL N0 opmyie

NIN,y) =1, (163)

rae N.. - kpuTnyeckas cuna, onpeaensemas no Gopmyne

N,y = 6,285, 1y cos” B, (164)

3pechb t - TonwmHa 060104KHK;
Tepl - 3HAUEHME HaMNPsXKEHMUs, BblYMCNEHHOE cornacHo TpebosaHuaMm 11.2.1 c 3aMeHoW paauyca

# PaluyCcoOM 4, , PaBHbIM

By = (0,95 + 0,17 )/ cos . (165)

11.2.7 PacyeT Ha YCTOMUYMBOCTb KOHMYECKOM 060/7104YKM BpaweHnss Mnpu LAENCTBUM BHELLUHEro
paBHOMEPHOro AaBJfieHns p, HOPManbHOro K 60KOBOM MOBEPXHOCTU, CrieAyeT BbINOAHATbL Mo popMyne

T3 /(O 2¥, 151, (166)

| ¥
_Ii_l

call
|

e

|
L. N

PucyHok 18 - Cxema KOHU4ecKkorn 060104Kn BpalleHna noa AencTemem npoAo/ZIbHOIro yCUnuna cXxatus
30eCb Tg = phy §- pacyeTHOE KOJibLLEBOE HAMNpPAXEHUNE B 060)10qu;

Ter 2 - KPUTUUECKOE HaMpsixXeHue, onpeaensiemoe no dopmyse

Ser2 = 0558 (1) (¢1 )2, (167)

rae i, - paanyc, onpeaensemsiii no gpopmyne (165);
h - BbICOTa KOHMYeckoM 060104UKK (MexXay OCHOBaHUSAMMN).

11.2.8 PacyeT Ha yCTOMUYMBOCTb KOHMYECKON 060/104KM BpaleHnsl, NOABEPXEHHON OLHOBPEMEHHOMY
OENCTBMIO Harpy3o0K, yKasaHHbix B 11.2.6 n 11.2.7, cneayet BbINOMHATL NO (opMyne

(NI Ny +0y/ G )iy, =1, (168)



roe 3Hadenns N, n Oy 3 cnesyeT BblUMCAATL MO dopMynam (164) n (167).
11.2.9 PacyeT Ha yCTOMUYMBOCTb MOJSIHON chepmueckon obosoukn (MM ee cermMeHTa) Npu i =750 n

OENCTBMN BHELWHEro paBHOMEPHOro AaBJieHMs p, HOPManbHOIrO K ee NOBEPXHOCTU, CrieAyeT BbINOAHATbL MO
dopmyne

oo, Y, 121, (169)

roe T = pri(2t) - pacueTHoe HanpsiXeHue;

G = 0,152 7 - kpUTUUECKOE HanpsxeHWe, NPUHMMAEMOe paBHbIM He 6onee RJJ ,

34€eCb r - pagnyc CpeamHHOM NoBepxHoOCTHn cdepsl.

12 PacueT 3/1eMEeHTOB CTaJibHbIX KOHCTPYKLIMIA Ha YCTa/10OCTb

12.1 O6wume NoNOXXKEHNA pacuyerta

12.1.1 Mpwn NpOeKTUPOBAHUM CTalibHbIX KOHCTPYKUMA U X sneMeHToB (6ankum KpaHOBbIX NyTen,
6anku paboumx nnowanok, 3NeMeHTbl KOHCTPYKUMA OYHKEPHbIX M pa3rpy304HbiX 3CTakaz, KOHCTPYKUWUMK
noa ABuratenn v Ap.), HENOCPeACTBEHHO BOCMPUHMMAOLWMX MHOFOKpaTHO AENCTBYHOLWME MNOABUXKHbIE,

BMOpALMOHHbIE WAWM APYroro BWAa Harpy3kM C KOAMYECTBOM LMKAOB HarpyxeHui 10 2 u 6onee,

npuBOASALLINE K ABMNEHUIO YCTaNoCTU, CleayeT NMPUMEHSTb TakKUe KOHCTPYKTMBHbIE pELUEHUS, KOTOpble He
BbI3bIBAOT 3HAUYMTENIbHOM KOHLIEHTPAL MM HaNpPsXKeHWIA, U NPOBEPATb PacyeToOM Ha YCTasoCTb.

Konunyectso UMKI0B HaFPY)l(eHMVI cnegyetr npuHMMatb Mo TEXHOMONMYECKUMM Tpe6OBaHVI$IM
SKCMlyaTauunn.

PacueT KOHCTPYKUMIA Ha yCTanocCcTb creayeT Npou3BOAMTb Ha AENCTBME HArpy3oK, yCTaHaB/IMBaEMbIX
cornacHo CIl 20.13330.

PacueT Ha yCTanocTb TakXxe criefAyeT BbIMONHATb AN KOHCTPYKLM BbICOKMX COOPYXeHUN (TUna MauT,
6aweH u T.n.), KOTOpblIEe MOABEPralTCa BO3AENCTBMSAM PE30HAHCHOr0 BUXPEBOro BO36yXXAEHUSA COracHo
Cn 20.13330.

12.1.2 PacueT Ha yCTanocTb cneayeTt NnpousBoauTb No gopmMyne

)
_Tmar =

Q.ng o ’ (170)

rae ey - Hanbonbwee no abconiOTHOMY 3HAYEHUIO HampskKeHne B pacCUnTbIBAEMOM CEYEHUW 3/IeMeHTa,
BbIYMC/IEHHOE MO CeyeHuto HeTTo 6e3 y4yeTa KoapPUUMEHTa AMHAMUYHOCTUM U KO3 duumeHToB P, iy,
Pa

K, - pacyeTHoe COMpOTMBNEHME YCTanoCTW, MpuUHUMaemMoe no Tabnuue 35 B 3aBUCMMOCTU OT

BPEMEHHOIO COMPOTUBMIEHUS CTann K, U rpynmn 31€MEHTOB W COEAMHEHWUA KOHCTPYKLMA, NPUBEAEHHbIX B
Tabnuue K.1 (npunoxeHue K);

- KO3 DULMEHT, YUNTbIBAIOLLMIM YNCIIO LUMKIOB HArpy>XeHun n,

npu x=3,9-108, npuHmumaemsbiit pasHbiM r=0,77;

npu n<3,9-10%, BbiuMcnAeMblli Mo dopMynam:

AN rpynn anemMeHToB 1 u 2



= 00640:/10%9% = 05(/10%) +1,75; (171)

Anda rpynn aneMenTos 3-8

= 0070:/10%% = 0,640 /10%) +2.2; (172)
T‘.I - KOBd)d)VILWIeHT, onpe,qenﬂeMbm no Ta6nv|ue 36 B 3aBUCMMOCTU OT Hanpsa>XeHHOro CoCtoaAHunA un

KO3 dMLUMEHTA ACUMMETPUM HAMPSKEHUN P = Cpin / Tpay (34€Cb  Cpyiy - HaWMEHblUEE MO abCosIOTHOMY
3HAYEeHMIO Hanpsi)KeHMe B PaCCYMUTbIBAEMOM CeYEeHWM 3NIEMEHTA, BbIYUC/ASIEMOE TaKXe M Mpu TOM Xe
3arpy>eHun, Kak U Tpay ). PN pasHO3HAUYHbIX HAMNPSXKEHUAX Tyay U Ty 3HAUEHME KO3dDPUUMEHTA
' cnegyeTt NpuMHMMaTb CO 3HAKOM "MUHYC".

Mpu pacuete no dopmyne (170) AOMKHO ObiTb BbINOJHEHO yCNoBUE LR, =&, 1Y, .

Tabnuua 35
Fpynna 3HauyeHue X, Npu HOPMATMBHOM 3HAYEHUN BPEMEHHOMO COMPOTUBIEHMS
3/1EMEHTOB
ctanun R, , H/mMm<
0o 420 cB. 420 po cB. 440 po 520 cB. 520 po cB. 580 no
440 580 675
1 120 128 132 136 145
2 100 106 108 110 116
3 Onsa Bcex Mapok 90
ctanu
4 To xe 75
5 " 60
6 " 45
7 " 36
8 " 27

12.1.3 CTanbHble KOHCTPYKUMU N UX 3NEMEHTbl, HEMOCPEACTBEHHO BOCMPUHMMAKOWME HArpyskun C
KONMYECTBOM LMKMIOB HarpyxeHuii MeHee 10 2 , cneayer npoekTMpoBaTb C MPUMEHEHMEeM TaKuX

KOHCTPYKTUBHbIX PELIEHUN, KOTOPbIE HE BbI3blBAOT 3HAYUTENbHOM KOHLIEHTPAUUKU HanpsxeHuin. B apyrmnx
CNyvyasixX cTaflbHble KOHCTPYKLUM W UX BJIEMEHTblI C/ieflyeT MNpPOBEPSTb PaCYEeTOM Ha ManoLUMKIIOBYHO
yCTasioCTb MO NpaBuiaM NpoeKTUPOBaHMS.

Tabnuua 36



Hanps)eHHOe cocTodAHune

KoadhdurumeHT acumMMeTpumn

®opMyibl AN BblYUCAEHMUS

(ans Coar) HanpsbkeHun ko3duumeHTa ¥,

PacTsixxeHune -1=p=0 2.5
1,5-

Dep=0s P

02 1 ==

Bap < 12-p
1.0

1-p

CxaTtune -1=p=1 2.0
1-p

12.2 Pacuert 6a510K KpaHOBbIX NyTeMn

PacueT Ha ycTtanocTtb 6anoKk KpaHOBbIX MyTeln crneayeT BbIMNOMHATbL cornacHo TpebosaHmam 12.1.1 wu
12.1.2 Ha pencTBMe KpaHOBbIX Harpy3ok, onpeaensieMbix cornacHo CIM 20.13330. Mpu aTOoM cneayet
npuHnmatb £=0,77 Npn KpaHax rpynn pexumMmoB paboTtbl 7K (B Lexax MeTanayprmyecknx rnpoM3BOACTB) U

8K n i =1,1 - B OCTanbHbIX cny4yasx. PacyeT Ha yCTanocTb BEpPXHEW 30Hbl CTEHOK COCTaBHbIX 6Hasnok
KpPaHOBbIX MyTeN Mo AENCTBMEM KPaHOBbIX Harpys3ok, onpegensieMmbix cornacHo CIM 20.13330, cnepyert

BbINOMHATL No dopMyne

rae A, - pacyeTHoe COMpOTUBIIEHUE YCTANOCTM, MPUHUMAEMOE A/ BCEX MApOK CTasiei, paBHbIM Ans 6anok

(0.5,/c% +0.36T5, + 040y, , +0,504)/ R, <1,

CO CBapHbIMU U DPUKLMOHHBIMU MOSICHLIMU COEANHEHUAMU COOTBETCTBEHHO:!
OJ19 CKaTol BepXHEN 30Hbl CTeHKKM (cedeHus B nponete 6ankn)

R,=75H/MM2 1 96 H/mMmZ;
0719 pacTSHYTOW BEPXHEN 30Hbl CTEHKM (ONOPHbIE CeYEeHNs Hepa3pe3Hbix 6anok)

R,=65H/MM% 1 89 H/MM 2,
3HaueHuns HanpsxeHni B popmyne (173) cneayet onpegensTtb no ¢gopmynam (67).

(N3MeHeHHas pepakunsa, N3m. N 1).

13 TlpoeKTUpOBaHUE CTaJIbHbIX KOHCTPYKUMW C Yy4YeTOM MNpefoTBpalleHUsi XPYnKoro

paspylweHus

13.1 Mpu npoeKTMpOBaHUM CTajlbHbIX KOHCTPYKUMA chegyeT WUCKAK4YaTb BO3MOXHOCTb XPYMNKOro
paspyLlleHns, BO3HNKAIOLWYI BCeacTeme HebnaronpmsaTHOrO BANSHUS CcOYeTaHUsa crieayowmnx pakTopos:

MOHWXXEHHOW TeMnepaTypbl,

npu KOTOpPON CTalb B 3aBMCMMOCTM OT €e XUMWYECKOoro CcocTaBsa,

CTPYKTYpPbl U TOJILLMHbI MpOKaTa NEPEXOAUT B XPYMNKOE COCTOSIHUE;

OencTemns NoABUXHbIX, ANHAMUYECKUX U BVI6paLI,MOHHbIX HaArpy3ok;

BbICOKMX MECTHbIX Hanp;|>|<eHm7|,

Bbl3BaHHbIX BO34ENCTBUEM COCpeaoTOYEHHbIX Harpysok unu

.Cled)OpMaLl.Mﬁ netanen COEAUHEHNA, @ TaKXXe CBAPO4YHbIX N OCTATOYHbIX Hanp;m(eHmZ;




KOHLIEHTPATOPOB HAMpsXXeHUN, OPUMEHTUPOBAHHbLIX MOMepeKk HanpaBleHUs AENCTBUS PaCTSArMBaloLmx
Hanps>XeHW.

(U3meHeHHasa pegakuus, Mam. N 1, 2).
13.2 na npenoTBpalleHns Xpynkoro paspyLlleHns KOHCTPYKUWIA cneayeT:
BblbMpaTb CTanb cornacHo TpebosaHmam 5.2 n tabnuue B.1 (npunoxeHue B).

NMpu pacrnosioXXeHMM CBapHbIX LUBOB B 30HAaxX AENCTBUS PacTArMBalOLLMX HaNpsXKeHU, NpeBbIlaoLLmnX
0,4 R, , cneayeT HasHauaTb NOBbIEHHbIE 06bEMbI HEPA3PYLUAIOLWMX METOAOB UX KOHTPOSS;

NPUHUMATb Mepbl MO CHMXEHWUIO HEBNAroNpUATHOrO BAUAHUSA KOHLIEHTPALUM HaNpSXXEeHUN N Haksena,
BbI3BaHHbIX KOHCTPYKTUBHbIM pPELIEHUEM UM BO3HUKAKLWMX MPU Pa3IMUYHbIX TEXHOIOMMUYECKUX Oorepaumax
(npaBka, rméka, runboTUHHAs pe3ka, NpoAaBfIMBaHME OTBEPCTUIN U T.M.);

n3beratb NepeceyeHnin CBapHbIX LLIBOB;

NPUMEHSITb BbiBOAHbIE MMIAHKN N HEpa3pyllalolWMe METOAbl KOHTPOJS KayecTBa LWBOB - ANs1 CBApPHbIX
COEANHEHWIA;

YUNUTbIBaTb, UTO KOHCTPYKLMM CO CMJIOLIHON CTEHKOW MMEKT MEHbLUE KOHLIEHTPATOPOB HanpsiKeHWui,
yeM pelleTyaTble;

He AOBOAUTbL CDJ'IaHI'OBbIe WBbI 4O OCK CTblKa HE MEHee YeM Ha 25 MM c Kaxpow CTOPOHbI - B CTbIKax
3JIEMEHTOB, NEPEKPbIBAEMbIX HaK/laAKaMu,

Npu TUIbOTUHHOW pe3ke KPOMOK W MpoAaBfMBaHUM OTBEPCTUI MPUMEHSITb HaMMEHbLUME TOMLUMHDI
3/IEMEHTOB CEYEHUS;

Kpenutb (pacoHKW CBsi3eil, BCMOMOraTefibHbiX U APYrMX BTOPOCTEMNEHHbIX 3/1IEMEHTOB K PACTAHYTbIM
3/1eMEHTaM KOHCTPYKLMIA Ha 6onTax.

(U3meHeHHasa pegakuuns, Mam. N 1, 2, 3).

13.3 Mpu NnpMMeHeHUn B CBapHbIX COEAMHEHUAX MpokKaTa TOAWMHOW s> 25 MM u3 cranen C245 un

Bbllle B TaBPOBbIX M YI/10BbIX COEAMHEHMNAX, @ TaKXe Y CBAPHbIX LBOB C MNOJIHbIM NpoOnsaBneHneM, oanH 13
3/1IEMEHTOB B KOTOPbIX MWCMbITbIBAET pacTArMBallMe Hanps)XeHus no TONWMHE JiNCTa, M OCTasbHOro
npokaTta ToswmnHon 6onee 40 MM BO3HMKAET PUCK MOSABAEHUS C/IOUCTOro paspyweHunsa (pedekra B npokare,
obpa3sylowerocs nog AelCTBMEM CBapKW, B BMAE CAOUCTbIX TpPeLLMH, napanfienbHblX MI0OCKOCTU MpokaTa).
Takon gedekT obHapyXnBaeTcsl Npu ybTPa3BYKOBOM KOHTPOJIE KayecTBa LWBOB.

BO3HWMKHOBEHME CAOMCTOr0 paspyleHuMs CYLeCcTBEHHO 3aBUCUT OT dOpMbl COEAUMHEHWUIA W
pPacnosioXeHNs CBapHbIX WBOB, OT pa3Mepa WBa, TOJWMHbI CBApUBAeMbIX 3/IEMEHTOB, CTEMEHU XKECTKOCTU
CoeMHEHUS U TEXHONOMMM CBapKM, a TakKXe OT KaTeropuu CnjaowHoCcTM npokata no NOCT 27772, TOCT P
54864, TOCT P 57837, FTOCT P 58064.

(U3meHeHHasa pegakuuns, Mam. N 1, 2, 3).

13.4 CKNOHHOCTb MpoKaTa K C/IOMCTbIM pa3spyLUeHUAM CcneayeT OonpeaensaTb MpW UCMbITAHUAX Ha
pacTsbkeHWe Mo 3HaYeHUI0 OTHOCUTENbHOrO CyXeHus W, Ha obpasuax, OCb KOTOPbIX HOpMasnbHa
NMOBEPXHOCTW MpokKaTa.

13.5 Bo3MOXHOCTb C/IOMCTOr0 pa3pyLlueHns UCKatyaeTcs cobnrogeHmem ycnosums
‘Pzp <V,
roe ‘Pzp - cyMMapHbi dakTop pucka, %;
¥, - HopMupyeMoe, %, 3HauyeHue dakTopa pucka AN MpokaTa B COOTBETCTBMU C AENCTBYIOLUMM
craHpgaptom; ¥, =15, W, =25, ¥, =35 cooTBeTCcTBEHHO ANsA rpynn KayecTsa npokata Z15, 225, Z35.



Mpwn 3ToM npokaT no 13.3 AosmKeH yAOBNETBOPATb: ANS KOHCTPYKUMI rpynnbl 1 mo npunoxeHuwo B
(ans coopyxeHun knacca KC-3 no NOCT 27751), a Takxe ansa dnaHuesBbix coegnHeHnit no 15.9.10 n B
c/lyyae, Korga ycuave HOpMasbHO K MOBEPXHOCTU NucTa, - TpeboBaHuAM rpynnbl KadectBa Z35; ans
APYMX KOHCTpyKumi rpynn 1, 2, 3 no npunoxeHuto B (ana coopyxeHun knacca KC-2 no NOCT 27751) -
TpeboBaHMAM rpynnbl KayectBa Z25; ANs KOHCTPYKUMI rpynnbl 4 1Mo NpuaoXeHuio B (418 coopyXeHui
knacca KC-1 no NOCT 27751) - TpeboBaHusaM rpynnbl Kayectsa Z15.

PacyeTHoe 3HaueHne Wgpcneayer onpefenste no popmyne

Wep = Wag +Wep + Wy + UWog +We, (174)

rae Wazp - opma coearHeHns M pacnosiokeHne CBapHbIX LWBOB;

W - TONLWMHA CBapuBaeMoro npokaTa;
W - KaTeT Wwea;
W - CTEMEHb XKECTKOCTU COeMHEHUS ;

.. - B/IUSIHWE TEXHOMOrMM CBapku (CyMMapHbIii akTop OT yMcia NpoxoAoB, MOCNeA0BaTENbHOCTH

HaJlI0)KeHUs LBOB W MoAorpesa).
3HaveHus Wzph, We, Woy, Weg, W MPEACTaBieHbl B Tabnuue 37.

PacyeTHoe 3HauyeHue Wiy MOXeET 6blTb yMeHblleHO Ha 50% B cnyyae paboTbl MaTepuana Ha

cTaTnyeckoe CxaTue Mno ToawmHe n yBennyeHo Ha 10% - B ciiyyae gencTBms No TOAWMHE AMHAMUYECKNX
MY BUBpaLMOHHbIX Harpy3ok.

(U3meHeHHasa pegakuuns, Mam. N 1, 2, 3).

Tabnuua 37

®opMa coeanHEHNs N pacnonoXeHne cBapHoro wea, Ygp

XapaKTepuUCTUKKU CBapHbIX COeaNHEHUN dakTop
pucka, %

CoeanHeHne 6e3 HanNpsHXXeHW B HanpassieHnn Z

L% —

Yrnosoe coegMHeHUE C CUMMETPUYHO PACnONIOXEHHbLIM LBOM

Wgp =-25

0.55 Weg =-10




CoepgnHeHne € NPOMEXYTOYHbIM HannaBNEeHHbIM CNoeM

Wap =-5
O6bluHOE TaBpPOBOE COEAMHEHMNE C YINOBbIMU LLIBAMU
ﬂ n Wy =0
| | ]
TaBpoBOE COeAMHEHMNE C YITIOBLIMU LBAMU C MOJSIHLIM UM YACTUUHBIM
npoBapom
[1 1 {1 [1 Wap =+3
l L H| [ | |
CoeAnHEHWE C YroBbIMM WBAMW, PaAcrofioXeHHbIMU B6/M3M cBO6OAHOIr0O
Topua smcra
1 Il [] Wy =+5
[ ] [ | L ]
YrioBble COeIMHEHMSA C MOJTHbIM MPOBApPOM

I::l E[:l Wop =+8

TonwmHa nucrta, S, MM, paboTatowwero B Z HanpaBneHnn, Wy Yo =025
BenuuuHa kaTeTa yrnoBoro wsea, @, MM, Wo,
S v Wy = 0,3
CTeneHb XXECTKOCTU COEAUNHEHNS, Wi

Hu3kas - BO3MOXHa CBOB6oAHAsA ycaaka Y =0
CpeaHss - YaCTMUYHO BO3MOXHbI YCaaKa wWBa v aechopMaums KOHCTPYKLUN W =+3
Bbicokas - xecTkoe 3akpernieHue 6e3 ycaaku wsa W =45

TexHonorus ceapku, W




Yumcno npoxoaos OauH W, =0
Heckonbko Y, =-2
MocnenoBaTeNbHOCTb MonepeMeHHO C OAHOM W C APYro CTOPOHDI Y, =-2
HaN0XXEHUNS LUBOB coeAinHeHus
BHauane ¢ oaHON, 3aTeM C ApPYroi CTOPOHBI Y. =0
COeINHEeHUS
Moporpes be3 nopgorpesa Y. =0
C noporpesoM . =-8

14 NpoekTnpoBaHMe coeAMHEHUN CTaJIbHbIX KOHCTPYKLIUMN
14.1 CsBapHble coeAnHeHMSA
14.1.1 MNMpn NpOEKTUPOBAHNN CTalIbHbIX KOHCTPYKLUWA CO CBAapHbIMW COEAMHEHUSAMM CNeayerT:

Ha3HayaTb pa3Mepbl CBApHbIX WBOB C y4yeToM TpeboBaHuni 14.1.2, 14.1.4-14.1.6, a TakKXe NPUMEHATb
Heob6XxoaMMOoe YMCNO PacUYETHbIX N KOHCTPYKTUBHbBIX CBapPHbIX LLBOB;

obecneunmBatb CBOGOAHLIN [OCTYN K MecCTaM BbIMOJHEHUS CBapHbIX COEAMHEHUI C  Yy4eToM
BbIGpaHHOro BMaa U TEXHOMOrMKM CBapKMU.

(U3meHeHHasa pegakuus, Mam. N 1, 3).

14.1.2 OCHOBHble TWUMbl, KOHCTPYKTUBHbIE 3/1EMEHTbl W pa3Mepbl CBApHbIX COEAWMHEHWWN crepyeTt
npuUHMMaTb Mo gencreyowmm HA.

14.1.3 Mpwn BblibOpe 371eKTpOAOB, CBApPO4YHOM MPOBOSIOKM M OCOB CNeayeT yuuTbiBaTb rpynnbl
KOHCTPYKLWM N pacyeTHble TeMNepaTypbl, yKa3aHHble B NPUIOXKeHnax B n I,

14.1.4 TMpn NpoeKkTMpOoBaHUM CBapHbIX COEAMHEHUI CNneayeT WCKAKYaTb BO3MOXHOCTb XPYMNKOro
pa3spyLlleHns KOHCTPYKLMA cornacHo TpebosaHusaM pasgena 13.

14.1.5 Mpn NpoeKkTUpoBaHMM TaBPOBbIX M YIrJ0BbIX CBapHbIX COEAMHEHWA 3SNEMEHTOB CTalbHbIX
KOHCTPYKUMN C pacTArMBalOWUMN HAMpPSXKEHUSMU B HarmpasfeHUW TONLWMHbI NpoKaTa AN MCKIIYEHUS
BO3MOXHOCTM CIOMCTOro paspyLlleHns MeTasnsa noa CBapHbIM LWBOM cneayerT:

NMPUMEHATbL CTaln Ansd KOHCTPYKLLVIVI rpynnel 1 cornacHo nNpunoXxXeHuto B € rapaHTUpOBaHHbIMU
MeXaHMYEeCKMMU CBONCTBaAMUN B HanpasfeHUU TOJIWMHbI MpoKaTa B cooTBeTcTBuMU € 13.5;

NMPUMEHATbL CBApO4YHbIE MaTeEpuUaabl C MOHMXXEHHOWM MPOYHOCTbO U NOBbILLIEHHOM nnacCTU4YHOCTbHO,
TEXHONIOrMYECKne npnemMbl CBapKun, HarnpaB/eHHblE Ha CHUXEHNE OCTATOYHbIX CBApPO4YHbIX Haﬂpﬂ)i(eHMVI;

0TKa3aTbCA OT NpUMEHEHNA OAHOCTOPOHHEIO YryaioBoro wea v nepeﬁTM K ABYCTOPOHHEMY,

3aMEHATb Yyrnosble COEAMHEHUA TaBpPOBbIMU U obecneunBaTtb B HWUX OTHOLWIEHUE LWWMPUHbI CBECa K
TO/WMHE 3/IEMEHTOB He MeHee 1;

NMPUMEHATb pa3aenkKm KpoMoK, obecneyunBatowme cCHMXeHne obbemMa HanaB/AeHHOro MeTanna.



(N3MeHeHHas pepakunsa, N3m. N 1).

14.1.6 CBapHblie CTbIKOBble CO€AMHEHUS JINCTOBLIX AE€TaNien cneayeTr MNpoeKTUpoBaTb MNPSIMbIMU C
NMOJSIHbIM MPOBApPOM U C MPUMEHEHUEM BbIBOAHbIX MJAaHOK.

B MOHTaXHbIX YCNOBUSX MPUMEHSIETCA OAHOCTOPOHHSIS CBapka C MOABApKOW KOPHS M CBapka Ha
ocCTawllenca cTanbHOW NoaKIaaKe.

14.1.7 Pa3Mepbl CBapHbIX YI/OBbIX WBOB M KOHCTPYKUMS COEAMHEHMUS AOJSIKHbl YyAOBNETBOPSATb
cneayouwmm TpeboBaHUSaM:

a) KaTeT YyrnoBoro LwBa kf He [Oo/KeH npeBblwaTe 1,2t, roe t - HauMeHblWas M3 TOJILMH
CBapMBAEMbIX 3/IEMEHTOB;

KaTeT WBAa, HANOXEHHOro Ha 3aKpyr/eHHY KPOMKY (baCcOHHOro npokaTta TOMWMHOM t, HEe AO0/XKeH
npesbiwaTsb 0,9¢t;

6) kaTeT yrnoBoro LiBa kf OO/KeH yaoBneTBopsATb TpeboBaHMsAM pacyeTa uan ObiTb HE MeHbLIe
yKa3saHHoro B Tabnnue 38;

Tabnuua 38
Tun coeanHeHna Bua ceapku MuUHUManbHbIN KaTeT wea Ky, MM, npu
TonuwmMHe 60Mee TONCTOro U3 CBapuBaeMbIX
aNeMeHToB T *, MM
4-5 | 6-10 |11-16| 17-22 | 23-32 |33-40
TaBpoBoe C PyyHas pnyrosas, 3 4 6 10 12 16
OBYCTOPOHHUMMU aBTOMaTMyeckas u

YrNOBbIMUY LWIBAMU; |[MexaHu3npoBaHHas
HaxnecTo4yHoe u
yrnosoe

Yrnosoe un TaBpoBoe 3 5 8 12 16 22
C O4HOCTOPOHHUMMU
YF10BbIMU LUIBaMU

* Mpun ycnosumn t>0,6T, roe ¢- ToNwmnHa 6051ee TOHKOrO M3 CBAapMBAEMbIX 3/IEMEHTOB.
MpuMeyaHunsa

1 B KOHCTPYKLMAX U3 CTaNu C NpeaenoM TeKyyecTu cabiie 590 H/MM 2 MUHUManbHbIN
KaTeT WBOB C/ieAyeT NPUHMMATb MO TEXHOJIOMMUYECKMM periaMeHTaM Ha U3roToBJIEHME.

2 ing Bcex cTtanen npu ToswmnHe aneMeHToB 6onee 40 MM MMHUMaNbHbLIA KaTeT
CBapHOro LIBa kf cneayeT NpMHMMaThb MO pacyeTy.

3 MNpu TonwmHe 60nee TOHKOro U3 CBapMBaEMbIX 31eMeHTOB t<0,6T, MUHUMaNbHbIN
KaTeT cBapHoro wea K cneayeT npuHuMaTh No pacuyety, Ho He 6onee 1,2 t.

Tabnnua 38 (M3amMeHeHHas pepakuns, Mam. N 2, 3).



B) pacyeTHas ASIMHa Yr/I0BOro WBa A0/KHa 6biTb HE MeHee 4kf N He MeHee 40 MM;

r) pacyeTHas AsMHA (GNaHroBoOro LWBa AofkHa 6biTb He 6onee 85 Bfkf , 3@ WUCK/IIOYEHNEM LLBOB, B

KOTOpbIX YyCUIMe [AelCTBYET Ha BCEM MpPOTAXeHuWU wWwBa (34€echb Eif- KO3 PULNEHT, NPUHUMAEMbIA MO
Tabnuue 39);

[) pa3Mep HaxJlecTKM AoJKeH 6biTb HE MeHee MSTUM TONWMH Haubonee TOHKOro M3 CBapuMBaeMbiX
3/IEMEHTOB;

€) COOTHOLIEHNE pa3MepOB KaTEeTOB Yr/0BbIX WBOB CleayeT NMpuHMMaTb 1:1; npu pasHbiX TOAWMHAX
CBapMBaEMbIX 3/1EMEHTOB MPUHUMAIOT WBbI C HEPABHbIMKM KaTeTaMW; MpU 3TOM KaTeTbl, NPUMbIKatlOWMe K
6onee TOHKOMY Mnn 60aee TONICTOMY 3/IEMEHTY, AOJ/IKHbl yAOBNETBOPATb TpeboBaHusm 14.1.7 a) mnm 6)
COOTBETCTBEHHO;

X) YrnoBble LWBbl CNeAyeT BbINOMHATbL C MJaBHbIM MEpexoAoM K OCHOBHOMY MeTanly; B
KOHCTPYKUMSIX, BO3BOAMMbIX B paMioHaxXx C pacyeTHbIMM TeMmnepaTypaMum Huxe MUHycC 45°C, a Takxe B
c/lyyasx, Korga naBHbIA nepexon obecnedvMBaeT MNOBbILWEHWE PaCYETHOro COMPOTMB/IEHUS YCTaNoOCTU
CBapHbIX COEAMHEHUN.

(U3meHeHHasa pegakuuns, Mam. N 1, 2, 3).

Tabnuua 39
AnaMeTpe CcBapo4HOM wBa UMEeHT
NPOBOOKM CM/IOLIHOMO >, NPV HOPMasnbHbIX PeXUMax CBapKu
ceyeHus d, MM M KaTeTax LWBOB, MM
3-8 9-12 14-16 cB. 16
ABTOMaTU4eckas rnpu B nogouky [Esf 1,1 0,7
d=3-5
B, 1,15 1,0
HuxHee Bj‘ 1,1 0,9 0,7
B, 1,15 1,05 1,0
ABTOMaTuyeckas u B nogouky Bj‘ 0,9 0,8 0,7
MexaHM3npoBaHHasa Npwu
d=1,4-2
B, 1,05 1,0
HuxHee, Bj‘ 0,9 0,8 0,7
ropuU3oHTaNbHO
€,
BEpPTUKAbHOE




B, 1,05 1,0

PyyHas un B nogouky Bj‘ 0,7
MeXaHW3npoBaHHas npu

d<1,4 nam NOpPOLLIKOBOM
MPOBOJIOKOW

HuxHee, B, 1,0
roOpM3oHTasIbHO
€,
BEpTUKA/bHOE,
MnoTosI04HOE

14.1.8 [ns yrnoBbiX LIBOB, pa3Mepbl KOTOPbIX YCTaHOBJIEHbl B COOTBETCTBMU C pacyeToM, creayeT
NPUMEHATb CBapOYHble MaTepuasbl, YA0BETBOPSOWME YCIIOBUSIM:

R, >R, - npu MexaHU3NpOBaHHOI CBapKe;

LIR,. <R, <R,.B./Bs- npu pyuHoii ceapke;

R, < wa <R,.B. /Bf - NpX aBTOMaTU3NpPOBAHHON CBapkKe.

(Bf n B, - koapduureHTbl, 3aBUCSLLME OT TEXHOMOMMU CBapKM U KaTeTa LUBa W onpejensieMble Mo
Tabnuue 39).

(U3meHeHHasa pegakuuns, M3m. N 2).

14.1.9 OAHOCTOpPOHHWE YyrnoBble LWBbI B YrNOBbIX WM TaBPOBbIX COEAMHEHUSX 3/IEMEHTOB cneayeTt
NPUMEHSITb B KOHCTPYKUMSAX HOPMaSbHOrO M MOHMXKEHHOro0 YpPOBHSI OTBETCTBEHHOCTWM MO KiacCMbUKaunm
FOCT 27751, akcnnyaTupyeMblX B HearpeccmBHom wunu cnaboarpeccusHol cpeae (knaccmdpukaums no CI
28.13330) B oTanJMBaeMbIX NMOMELLEHUNNAX:

ANna NpUKpenneHnsa NpoMeXyTOo4YHbIX pe6ep XXECTKOCTU U .qwacbparM;

ANS MOSICHbIX LIBOB CBAPHbIX ABYTABPOB - B KOHCTPYKUMSX rpynn 2 u 3 (kpoMe 6anoK C yC/IOBHOM

FUGKOCTBIO CTEHKU Aoy = 46 £y /Gy *) npu TonwmHe CTEHKM £, B KOMOHHax M cToiikax A0 12 MM u B
6ankax go 10 MM, npu 3TOM cnegyeT BbINOAHATb TpeboBaHus 15.3.3 n 15.5.5;

* dopMyna COOTBETCTBYET OpUrnHany. - NpnmedyaHue narotosmuTens 6asbl AaHHbIX.

ONst BCEX KOHCTPYKTUBHbIX 3/IEMEHTOB - B KOHCTPYKUMSX rpynnbl 4.

OQHOCTOPOHHME YrfOBble LWBbI HE CnefyeT MPUMEHATb 6e3 AOMOJIHUTESNbHbIX KOMMEHCUPYOLWMX
TEXHOMOMMYECKMX CBAPOYHbIX MEPOMNPUSATUIA, FapaHTUPYIOWMX MOSHOE NponjaBAeHne B KOHCTPYKUMAX
30aHNIA N COOPYXEHUN:

knacca KC-3 (FOCT 27751);

BO3BOAMMbIX B paioHaX C CEACMMUYHOCTbIO 8 6annoB 1 BbillE;

B paMioHax C pacyeTHOM TeMnepaTypoin HMxXe MUHycC 45°C;

B KOHCTpyKuusaAx rpynn 1, 2, 3 B 34aHuMsaAX C KpaHamMu pexummoB paboTtbl 7K (B uexax
MeTannyprmyeckmx npoussoacts) n 8K no knaccudpmkaummn CM 20.13330;



B 6ankax n purensax pamHbIX KOHCTPYKUWIA, pacCYMTbiBaeMbIX corfnacHo TpebosaHusam 8.2.3, 8.2.6 1
8.2.7.

B kadecTtBe [AOMOSHUTESNIbHbIX KOMMEHCUPYHOLWNX TEXHOMOMMYECKMX CBApPOYHbIX MeponpusaTun,
rapaHTUPYOLWNX MNOMHOE MpOMJaB/eHNne KOPHA LWBa, cheayeT MNPUMMEHSTb CKOC CBAapMBAaEeMOl KPOMKM
COBMECTHO C OCTalWMMUCA MOAKNAAHbIMKM 3MEMEeHTaMM B BWUAE CTasbHbIX MAacTMH (NON0C) wWaun
Kepammuyecknmm gopmoobpasoBaTtensamMm obpaTHOro (OT NMLEBON MOBEPXHOCTU) BasiIMKa WBaA. YKasaHHble
WBbI HEOHXOAMMO BbIMOJIHATL B COOTBETCTBUM C TEXHOJIOTMYECKMM PErl1aMeHTOM Ha BbIMNOSIHEHUE CBapPHbIX
COeaMHEeHUN C nNOoATBEPXAEHWEM KadecTBa LWBOB MNPOTOKO/IAMWU  WUCMAbITAHWA B COOTBETCTBUMU C
TpeboBaHuamm NOCT 23118.

(N3MeHeHHas pepakunsa, N3m. N 1, 2, 3, 4).

14.1.10 lMNpepbIBUCTbIE YINIOBbIE CBapHbl€ LUBbl MPU CTAaTUYECKOW Harpy3ke v M3bbITOYHOM Hecyllen
CNOCOBHOCTM HEenpepbiBHOMO LWBa MMHMMaNbHOrO pasMmepa cneayeT MNpPUMEHATb: A8 COeAWHEHUA B
KOHCTPYKUMAX rpynnbl 4; B PEKOHCTPYMPYEMbIX KOHCTPYKUMAX rpynnbl 3 BO BCex panoHax (Kpome
MMEKLNX pacyeTHYI TeMnepaTypy Huxe MuHyc 45°C); skcniyaTUMpyeMblX B HeEarpeccMBHbIX WK
cnaboarpeccuBHbIX cpeaax.

Pa3mepbl cBapHOro WwBa A0/XHbl COOTBETCTBOBaTb TpeboBaHuaM 14.1.7.

PaccTosiHMe s Mexay yyacTKaMmu CBapHbIX WBOB (PUCYHOK 19) He AO0/MKHO npesbiwaTb OAHOMo U3
3HayeHun: 200 MM, 12 &, B COKaTOM 3neMeHTe ( &y - TOMAWMHA CaMOro TOHKOrO U3 COeAMHSEMbIX

3NeMEHTOB), 16y, B PacTSHYTOM 3/eMeHTe. B KOHCTPYKUMSIX rpynnbl 4 pacCTOSHWE S yBEMUYMBAIOT Ha
50%.

1 L
i T "T

a - B HaxnecTto4yHoOM CoeaANHEHUMN, 6-8 TaBpOBOM COeEANHEHNN

PucyHok 19 - CxeMa NpepbIBUCTbIX YI/10BbIX CBAPHbIX LLUBOB
MpyM HaNOXEHMW MPEepPbLIBUCTOrO LBa cleayeT npeaycMaTpuBaTh LWIOB MO KOHLAM COEAUHSAEMbIX

yacTei 3/1eMEHTOB; AfMHA £, 3TOro WBa B 3/1€MeHTax COCTaBHOMO CEYEHWUSI U3 MNACTUH LOSKHA 6biTb He
meHee 0,75b, roe b - wnpuHa 6onee y3Koh U3 CoeanHsEMbIX MAACTUH.

(N3MeHeHHas pepakunsa, N3m. N 1).

14.1.11 YrnoBble cBapHble LWBbI, PACNO/IOXEHHbIE MO NEPUMETPY OTBEPCTUI UNN NMPOpPE3EN, crenyeTt
MPUMEHSTb B HaXJIECTOYHbIX COEAUHEHUSX B CllyyasX, npeaycMoTpeHHbix 14.1.10, ansg nepegayn ycmnui B



NAOCKOCTH HaXnecTku, npeaorepawleHns nortepu YCTOVIHVIBOCTM 3JIEMEHTOB HaXNeCTKn nnun
KOHCTPYKTUBHbIX coeaun HEHWI 3N1eMEHTOB.

14.1.12 MNpoboyHbie WBbI, 3amnojiHAOWMEe HanaaBAEeHHbIM METanNIoM BCH Naowanb KpyrabiX Wan
LeneBblX OTBEpPCTUI, cCneayeT MPUMEHATb B HaX/IECTOYHbIX COEAMHEHUAX B Cry4dasixX, NpeayCMOTPEHHbIX
14.1.10, TonbkKO A4ANs nNpenoTBpalleHUss MoTEPU YCTOMYMBOCTU 3/IEMEHTOB HaXNEeCTKUM unm  Ans
KOHCTPYKTUBHbIX COEAUHEHUN 3/IEMEHTOB.

TonwmnHa NpoboYHOro wea AoKHa ObiTb: HE MeHee TO/LWMWHbI & NPpOCBEP/IEHHOro NN NPOpe3aHHOro
aneMeHTa, HO He 6onee 16 MM; He MeHee 0,1 AnnHbI Npope3n unn 3HadeHni 0,45d vnn 0,45b (raedwn b -
AnaMeTp OTBEPCTUS M LUMPUHA MPOpe3n, paBHble F =i +3MM N L= {4+ 58 MM).

PaccTtosiHMe Mexay ueHTpaMm OTBEPCTUI MW MPOAOJSIbHbIMU OCSIMU NPOPE3€eli AOMKHO ObiTb HE MEHee
4d vnn 4b.

14.1.13 KoMbuHMpOBaHHblE COEAMHEHUS, B KOTOPbIX 4YacTb CABUraloLWEro ycunms BOCMPUHUMAETCS
GPUKUMOHHBIM COeAMHEeHMEM, a 4acTb - CBapHbIMW LWBaMW, MNPUMEHSAIOT NpU YCNOBWUM, 4YTO CBapka
BbIMOIHEHA MocCnie 3aTsXKu 60NTOB Ha pacyeTHOe ycuaMe U C nocseaylowen wux AOTSXKOW Mpwu
HeobxoaMMOCTW.

PacnpeneneHue ycunua mexay ®GOPUKLUMOHHBIMU N CBApHbIMW COEAWHEHUSAMU creayeT MpUHMMaTb
NPOMNOPUMOHANbHO MX HECYLMUM Crnoco6HOCTAM. MpUMeHeHME B KOMBUHMPOBAHHbLIX COeAMHEHUsIX 60n1ToB
6€3 KOHTPOJIMPYEMOIr0 HaTSXXEHUS, @ TakXKe UCMNOSIb30BaHUE CPE3HbIX COEAMHEHWNI, HE AOMYCKaeTcs.

14.1.14 PacuyeT cBapHbIX CTbIKOBbIX COEAUHEHUN NMpPU AENCTBMM 0ceBoW cunbl N, nmpoxoasiien yepes
LEHTP TSXEeCTU coeauHeHuns, cneayeT BbINOMHATb No gopmyne

Wit Ryv) 21, (175)

rae t - HaMMeHblas U3 TONWMH COEANHSIEMbIX 3/IEMEHTOB;
{,,- pacuyeTHas AfiMHA CBApHOro LWBa, paBHas MOSIHOM €ro AJIMHE, YMEHbLUEHHOW Ha 2t, WX MOSHOM
ero A/MHe, eCnv KOHLUbI LWBa BbiBeAEHbl 3@ Npeaesibl CTbiKa.

Mpu pacuyeTe CBapHbIX CTbIKOBbIX COEAWHEHUI 3/IEMEHTOB M3 CTanu C OTHoweHuem K, Y, =K,
SKCMAyaTaLumst KOTOPbIX BO3MOXHA M Moc/e AOCTUXEHUS MeTanoM npeaena TeKyyecT, a Takxe U3 cTanu
c npesenom Tekyyect Ry, =440 H/mMm2 B dopMmyne (175) BMecTo Fyy cnesyeT npuHnMate Ry, /¥y, .

(N3MeHeHHas pepakunsa, N3m. N 2).

14.1.15 CgapHble CTbIKOBble CO€AMHEHWUA, BbINOSIHEHHbIE B OTCYTCTBME CMJIOWHONO KOHTPONS
KayecTBa HepaspylalowmmMm MeTogaMm, Npu O4HOBPEMEHHOM AENCTBUM B OQHOM M TOM XE€ CeYeHMU LIBa

HOpMasnbHbIX Tyy M Oyy M KacaTenbHbIX Tyxy HaNpsHKeHWNH cneayet nposepsaTb no ¢opmyne (44),
npuHUMas B Hel

O = Ouxy Op =Cup, Ty = Tuy, Ry:Rwy-
14.1.16 PacuyeT cBapHOro coeguMHeHust C YrjoBbIMW LWIBaMKW, Npu AencTeum cunbl N, npoxogsiwen

yepes LEeHTp TAXeCTU coeanHeHusl, cneayeT BbINOAHATb Ha cpe3 (YCNOBHbIA) NO 04HOMY M3 ABYX CeYeHWUN
(pucyHok 20) no dopmynam:

Priws 4 Y
npu B, R, — " no MeTanny ws.a Bfkffwﬂwﬁ’c ; (176)
Priw ol

npu By R no MeTasnay rpaHuubl cnnaBieHnsd szffwﬂwz"i’c -, (177)



rae I, - pacyeTHas ANMHA WBOB B CBAPHOM COEAMHEHWWM, PaBHAst CyMMapHOM A/IMHE BCEX ero y4acTKOoB 3a
BbIYETOM MO 1 CM Ha KaXXAOM HenpepbiBHOM y4acTKe LWBa;
Bf , By - K03dduuMeHTbI, NnpuHMMaemble no Tabnuue 39.

7274

1 - no MeTanny wWea; 2 - No MeTasy rpaHuLlbl CraBieHNs

PucyHok 20 - CxeMa pacyeTHbIX CeY4EHUN CBApPHOro COeAMHEHUS C YINOBbIM LLBOM
14.1.17 PacueT cBapHbIX COeAMHEHUA C YINOBbIMW LWIBaMW MNpu AENCTBUM MOMeHTa M B MNOCKOCTHU,
nepneHaAMKyNspHOM K MJIOCKOCTU PacnosioXeHUs LWBOB, CreAyeT BbIMOJHATbL Ha cpe3 (YyCNOoBHbIMA) Mo
OAHOMY M3 ABYX ceyeHui (cM. pucyHok 20) no dopmynam:

no MeTanny wea

MW Roye¥o ) =1, (178)
no MeTaslnly rpaHunubl CriJlaBieHnsd

MW, R,v, =1, (179)

roe Wf n ¥, - MOMEHTbI CONPOTUB/IEHNSI PACYETHbIX CEYEHWUI CBAPHOMO COEAMHEHUSI MO MEeTasly LWBa U No

MeTas Iy rpaHuLbl CniaBfieHns COOTBETCTBEHHO.

14.1.18 PacuyeT cBapHOro coeguMHeHuns C YrnoBbIMWM LUBaMU MNpu AENCTBUM MOMeHTa M B MAOCKOCTMU
pPacnosioXeHns 3TUX LBOB cneayeT BbIMOAHATb Ha cpe3 (YCNOBHbIA) MO OQHOMY M3 ABYX cedeHuin (CM.
pucyHok 20) no popmynam:

no MeTanny wea

A Jr:2 +F2 <1 150
(fﬁr + fjj-' )wa"?’c U ( )
no MeTanny rpaHulbl CniaBneHns
A Jt'2 +y2 <1 a1
(EZI + fzy :IR'I*‘I-'Z"?I-C ! ( )

roe X U y - KoopAWHaTbl TOYKWM CBapHOro coeamHeHusl, Hambornee ypasneHHOW OT ueHTpa Taxectn O
pPacyeTHOro CeYeHmns 3Toro coeanHeHus (pucyHok 21);

I_Jf‘x ’ fﬁ, - MOMEHTbl WHEPUUWU PpaCHETHOro cCedyeHunda CBapHOro coeanHeHunda no MeTasly LWBa
OTHOCMUTESIbHO €r0 1aBHbIX OCEN X-X U Y-y, COOTBETCTBEHHO,



I, faj, - TO Xe, N0 MeTanNy rpaHulbl CriaB/eHns.

Tagy

¥

- mh___'r.—-—__h___,,— -
L

PucyHok 21 - PacyeTHas cxeMa CBapHOro coeanHeHus
14.1.19 MNpn pacyeTe CBapHOro COeAWHEHUS C YIrNOBbIMM LWBaMM Ha OAHOBpPEMEHHOe AeNCTBue
npogonbHon N 1 nonepeyHoln V cnn n momMeHTa M (CM. pucyHok 21) AomXHbl 6bITb BbINOSIHEHbI YC/I0BUS

Tr I(wa?c)f_il n TR 0=1, (182)

roe Tf M T,- HanpsXeHua B TOYKE PpacCYETHOro cCe4YyeHus CBaApHOro CoeamMmHeHWa no MeTanny wea M no
MeTaslly rpaHunLbl CNJlaB/iIEHNS COOTBETCTBEHHO, onpeaensemblie No popmye
2 2
’E=J(’EN a0 )" (T +Tag )" (183)

14.1.20 Mpu BbINOSIHEHUM HAXNECTOUHbIX COEAMHEHWIA 3NEMEHTOB TOJLMHON A0 4 MM TOUYEYUHbIM
LUBOM AYyrOoBOW CBapKW CKBO3HOIO MPOMJIaBfeHUs, HeCYLLYy CNOCO6HOCTb O4HOM TOYKM creayeT NpUHUMaThb
paBHOI MeHbLEeMY U3 ABYX NpPeAesbHbIX 3HAaYEeHUN:

npu cpese

N, =028d°R (184)

npw BbipbiBe

Ny = PRy, (185)

roe d - AVNAMETP TOYUEYHOro wBa B NMJIOCKOCTN COEAUHAEMbBIX 3J1IEMEHTOB, I'IpMHMMaeMbIl;i no ,Cl,eﬁCTBYIOLLI,VIM

HA;

F=1,1 npu cBapKke 31eMeHTOB PaBHOW TOJLUUHBI;

ﬁ'=1,9 NMpU CBapKe 3/IeMEHTOB C pPa3HbIMW TOAWMHAMMK, OTAMYAOWMMUCA B 2 U 6onee pa3a; npu
MeHbLUEeM OT/INYNN B TONLWMNHAX 3HaAYEHNE Bcne,u,yeT NMPUHNUMATb NO UHTEPNONALUUN,



t - MeHblaa 13 TONIWNH CBapuBaeMbIX 2/1IEMEHTOB.

(N3MeHeHHas pepakunsa, N3m. N 1).

14.2 BontoBble coeguHEeHunn
14.2.1 [na 60ATOBbIX COEAMHEHUN 3/1IEMEHTOB CTallbHbIX KOHCTPYKUWI crnegyeT npuMeHsaTb 60nThl
cornacHo tabnuuam .3-I.7, .9 (npunoxenune ).

(U3meHeHHasa pegakuus, M3m. N 2).

14.2.2 bonTbl cneayeT pa3sMeLaTb cornacHo TpeboBanmam Tabnuubl 40, Npyn 3TOM B CTbIKax M B y3nax
- Ha MUHMManNbHbIX PacCTOSHUAX, @ COEANHWUTEsIbHbIE KOHCTPYKTMBHble 60ATbl - Ha MaKCMManbHbIX
paccToSHUSX.

MNpu nNpuKpenaeHMn yronka OAHOW MofKok 6ontamu, pasMelaeMbiMKM B LWIAaXMaTHOM MOpPsSAKe,
oTBepcTmne, Hamnbonee yganeHHoe OT ero KoHuUa, cneayeT pasMelaTbh Ha pucke, bamxalniwen K 06yLKy.

14.2.3 BonTbl Knacca TOYHOCTU A criefyeT MPUMEHSTb ANA COEeAMHEHWI, B KOTOPbIX OTBEPCTUS
NPOCBEP/IEHbl Ha MPOEKTHbIA AMaMeTp B CO6paHHbIX 3MEMEHTAx, WIW MO KOHAYKTOpaM B OTAENbHbIX
3/1eMeHTax U AeTansax, Wiv NpocBepfieHbl UM NpoAaBieHbl Ha MEeHbLWIA AMaMeTp B OTAE/bHbIX AETaNsaX C
nocneaytoLlen paccBepsI0BKOM A0 NPOEKTHOro AMaMeTpa B CO6paHHbIX 3/1eMEeHTaXx.

BonTbl Knacca TOYHOCTM B B MHOro60NTOBbIX COEAMHEHUAX CneayeT NPUMEHATb AN KOHCTPYKUMA 13
CTanu ¢ npeaenom Tekyvectn Ao 375 H/mm2,

B coeanHeHusix, rae 6onTbl paboTaloT NPEMMYLLECTBEHHO Ha pacTsXXeHue, cneayeT NpUMeHaTb 60ThbI
KJlacca TOYHOCTM B MM BbICOKOMPOYHbIE.

14.2.4 bonTbl, UMewLWMe N0 AJIMHE HEeHape3aHHOW 4YacCTW y4yaCTKM C pas/IMYyHbIMW gMaMeTpaMu, He
cnenyet NpPUMeEHATb B COEAMHEHMUSX, B KOTOPbIX 3T 601Tbl paboTatoT Ha cpes.

14.2.5 Pe3bba 6onTta, BOCOpPMHMMAKOLWLErOo CcABuUrarowee ycuame, B 3/IEMEHTax CTPYKTYPHbIX
KOHCTPYKLUWN, OMNOp JSINHWIA 31eKTponepeaaym W OTKPbITbIX pacnpenenuTesibHbiX YCTPOWCTB, a TakKXe B
CoeAMHEHUSX NpU TOJILWNHE HApPYXXHOro 3/ieMeHTa A0 8 MM, AO/HKHa HAaXOAUTbCS BHE nakeTa CoefMHseMblX
3/1EMEHTOB; B OCTasibHbIX Ciy4yasx pe3bba 6onTa He AO/MKHA BXOAUTb Brnybb oTBepcTtusi 6onee yem Ha
NOMOBUHY TONLWMHbI KpalHero afieMeHTa CO CTOPOHbI FAaKu UAKM CBbille 5 MM.

14.2.6 YcTtaHoBAuMBaTb Wanbbl Ha 6onTbl cneayet no CM 70.13330.

B pacueTHbIX coeAuHeHMAX C 6onTaMuM KaccoB TOYHOCTM A M B (3a MCKIOYEHMEM KpenneHus
BCMOMOraTes/lbHbIX KOHCTPYKUMIA) creayeT npeaycMaTpuBaTb Mepbl MNPOTUB CaMOOTBUMHUYMBAHUSA raek.
PeweHns no nocTaHOBKE MPYXWHHbIX Wanb, BTOpPbIX raek wanm apyrnx cnocoboB 3akpensieHus raek oT
CaMOOTBMHYMBAHUSA AO/IKHbI 6bITb YKa3aHbl B paboumnx yeptexax ctagnum KM.

(U3meHeHHasa pegakuus, Mam. N 2).

14.2.7 Ha CKOLWEHHbIX NOBEPXHOCTSAX COeAMHSIEMbIX AeTanen U 31eMeHTOoB (BHYTPEHHME FPaHn MooK
OBYTaBpOB U LUIBEJIEPOB) NoZ4 ro0BKK 60NTOB WM raiku cneayeT yCTaHaB/AMBaTb KOCble Wwanbel.

14.2.8 [Ounametp oTBepctna ans 60NTOB B 3/ieMeHTax W3 MpokKaTa A[O/XKeH COOTBETCTBOBATb
npuMeyanmio 1 Tabnuubl 40.

Tabnuua 40



XapakTepucTmka pacCTossHUA U npeaena TeKyyecTn CoegnHAEeMbIX
3J1IEMEHTOB

PaccTosaHue npu
pa3meLleHnm 6o0n1ToB

1 PaccTosiHMe Mexay LeHTpaMun oTBepcTuii ana 601ToB B Nt060M
HanpaBfeHWN:

a) MMHMMasbHoe:

npu Ky =375 H/Mm2

npu &y, >375 H/mm2

6) MakcMManbHoe B KpalHUX psaax npu oTCyTCTBUMU
OKAMMISIOLWMNX YrOIKOB MPU PaCTSXKEHUU U CKATUM

B) MaKCMMalJibHOE B CpeAHUX pAAaX, a TAaKXeE B Kpal;’iHMX paaax
npn Hannymmn OKanMMNsLWmx YrOJIKOB:

NpU PacTsHKEHUM
npun cXxaTnm
2 PaccTosiHMe OT LeHTpa 0TBepcTusa ans 6onTa A0 Kpas 3/IEMEHTa

a) MWUHWUMaNbHOE BAO/b YCUTNA!

npu Ky =375 H/Mm2

npu Ky >375 H/mm2

6) TO Xe, nonepek ycunus:
npu o6pe3HbIX KpoMKax
Npu NPoOKaTHbIX KpOMKax
B) MaKCuMarsnbHoe

r) MUHUManbHOE BO (PPUKLMOHHOM COeanHEHNM Npu fobon
KpoMKe 1 ntoboM HanpaBAeHUn yCunms

3 PaccTosiHMe MUHMManbHOE MeXAy LEeHTpaMu OTBEepCTUil BAOMb
ycunusa ans 60n1ToB, pa3MellaeMbiX B LUIAXMATHOM Nopsiake

2,5d

3d

8d wvnn 12t

16d vnn 24t

12d vnn 18t

2d

2,5d

1,5d
1,2d
4d vnu 8t

1,3d

u+1,5d

O603HauyeHus, NpuHSTbie B Tabanye 40:

d - pnameTp oTBepcTms ans 6onTa;

t - TonwurHa Hambonee TOHKOro HApY>HOro 3/IEMEHTA;

U - pacCTosiHUe nonepek yCUnns Mexay psiaaMmu OTBEepCTUNA.

MpuMmeyaHuns




1 vameTp OTBEPCTMIN CriedyeT NpuHMMaTh: Ans 6ONTOB Knacca ToYHOCTU A - & =dy;
Ans 60NTOB K/acca TOYHOCTU B B KOHCTpyKumsax omop BJl, OPY n KC - & =dp +1mMm, B

oCTanbHbIX cnyvasx - o =dp +(1; 2 wamn 3 mM), rae & - anamertp 6onTa.

2 B 0A4HOH60NTOBbIX COEANHEHNAX 3/1EMEHTOB peleTkn (PackocoB M pacrnopok), KpoMe
NMOCTOSAHHO PaboTaloLWMX HA pPacTAXeHMe, Npu TOJLINHE 3NEeMEHTOB A0 6 MM U3 CTann C

npenenom Tekyyectn A0 375 H/MM2 paccTosiHMe OT Kpas 3/eMeHTa A0 LeHTpa OTBepCcTus

BAOMb ycunus npuHmMmatoT 1,35d (6e3 gonycka npu M3roTOBMIEHWM 3NEMEHTOB B CTOPOHY
YMEHbLUEHUS, 0 YEM AO0JIXKHO BbITb YKa3aHO B MpoekTe).

3 MNpu pasMeweHnn 601TOB B LWAXMATHOM MOPSiAKE Ha PpacCcTositHUW, He MeHee
yKasaHHoro B no3uuum 3, cedyeHue 3nemeHTa A, cneayet onpeaensatb € yyeToMm

ocnabneHns ero oTBEPCTUSMU, PACNONOXEHHbIMW B O4HOM CeYeHUn nonepek ycunusa (He no
3ursary).

14.2.9 PacuyeTHOoe ycunine, KOTopoe MOXeT 6bITb BOCNPUHATO OAHUM 6OJ'ITOM, B 3aBUCMMOCTUN OT BuMAA

HanNpsXKEHHOro COCTOSAHUSA cneayeT onpeaenaTb no dopMynam:

npu cpese

NEJ.:: = R&sﬂbnsTch 7
npu CMATUN

Ny = Ropdp 72 WpYe
NpU pacTs>KEHUN

N-Elf = R&fﬂbnTc ’

rae Rp;, fpp, Ry - pacueTHble CONPOTMBEHNS OAHOGONTOBLIX COEANHEHNA;

(186)

(187)

(188)

HAyv Ay, - nnowaan ceueHwit ctepxHsa 6onTa 6pyTTO M pe3bbOBOM YacTW HETTO COOTBETCTBEHHO,

npuMHMUMaeMble cornacHo Tabnuue .9;

% - UACNO pacyYeTHbIX CPe30B 0AHOro 60nTa;

dp - HAPYXHbIN AVaMeTp CTepxHs 6onTa;

Eﬁ - HauMeHblaa CyMMapHaa TOoJlWMHa coeaunHAaeMbiX 3J1EMEHTOB, CMUHAEMbIX

HanpaBneHuu,

Y. - KO3 duuneHT ycnosuit paboTsl, onpeaensemslii no Tabnuue 1;

O4HOM

¥n - KO3(pdUUMEHT ycnoeuin paboTbl 60NTOBOro cCoeAMHEHUs, onpefensembln no Tabnuvue 41 un

npuHMMaemblii He 6onee 1,0.



Tabnuua 41

XapakTtepuctuka Mpenen TekydecTu| 3HavYeHnsa qid, 3HauyeHune
R_;un cTanm sfd KoaddpunumneHTa
COeAMHSIEMbIX Th
3/IEMEHTOB,
H/Mm2
60NTOBOro CoeagnHEHUS | HanpsXKeHHOr
0O COCTOSIHMSA
OaHobonToBoe, 60NT Cpes - - 1,0
K/1aCCoOB TOYHOCTHU A,
B
CMmaTune o 285 1,5=nfd =<2 0,4x/d+ 0,2
1135£|:I.|'Id "':115 fI.".C'.!?'OI7
Cg. 285 po 375 1,5=a/d=2 0,5z/4
1,35=g/d «1,5(0,67z/4-0,25
Cs. 375 ald=2,5 1,0
MHorob6onToBoeE, Cpes - - 1,0
60nTbl KNacca
TOYHOCTU A
Cmatume o 285 1,5=nfd =<2 0,4x/d+ 0,2
2=5/d=2,5 0,4sid
Cs. 285 po 375 1,5=a/d=2 0,5z/4
ZES.‘IICI:IEZIS OISSJIIEi - 0125
Cs. 375 ald=2,5 1,0
sfd =3

O603HauyeHus, NpuHSTbIE B Tabanye 41:

d- ANaMETP OTBEPCTUA ANA 6onTa.

S - paccTosiHWe BAOJb YCUMUS MEXIY LEHTpaMu OTBEPCTUN;

it - PACCTOAHWME BAOJIb YCUNTUA OT Kpad 3JIEMEHTaA A0 UEHTpPa 6nuxxanwero OTBEPCTUA,




MpuMeyaHnsa

1 Anga pacdeTta MHOro60oNTOBOro coeAnmHeHns Ha Cpe3 n cMAaATneE npu 6onTax knaccos
TOYHOCTM B, nNpun BCeX 3HAYEHUAX Npeaesia TeKyyecTu Ryn CTann coeanHAEMbIX 3/1EMEHTOB,

3HayeHus koadduuneHTa v,cneayet ymMHoxaTb Ha 0,9.

2 [Ona pacyeTta MHOro60NTOBOr0 COEAMHEHUSI Ha CMATUE cneagyetr npuHMMaTb
3HayeHne %y, MeHbLUee N3 BbIYNUCIEHHbIX NPU MPUHATbIX 3HAYEHNAX d, «,s.

(U3meHeHHasa pegakuuns, M3m. N 3).

14.2.10 MNpwu penctBum Ha 6ontoBoe coeamHeHue cunbl N, NMPOXOASLLENA 4Yepe3 UEHTP THAXECTU
CoeANHEHUs, pacnpegeneHne 3Ton cunbl Mexay 6ontamm cneayetr NpuHMMaTb paBHOMEPHbLIM. B 3ToMm
cnydae umcno 601TOB B COEANHEHUN CcneayeT onpeaensaTb no popmyne

n= NNy, (189)

rae Vpmm - HaMMeHbLIEe U3 3HadveHnin Ny, NEJP n Ny, BbluMCIeHHOe cornacHo TpeboBaHuaM 14.2.9.
B cnyuasix, koraa B CTbiKe paccTosiHMe ;| Mexay KpauHuMM 60nTaMy BAOSb CABWIAKOLWLErO YCUIUS

npesbiwaeT 16d, 3HayeHue n B dopmyne (189) cnegyer yBennumeaTtb NyTeEM AefieHUS Ha KOIDPUUMEHT
P=1-0005{//d —16) , npuHuMaeMbIi paBHbIM He MeHee 0,75. 3To TpeboBaHMEe He y4yMTbIBAETCA MNpwu

OenCcTBUmn ycunua no BCEN ANMHE coeanHeHuns (HaanMep, B NOACHOM CoOeEANHEHUN 6aJ'IKVI).

14.2.11 MMpu peictBunm Ha 60N1TOBOE COEAMHEHME MOMEHTA, BbI3bIBAKOLWEro CABUIN COEAUHSEMbIX
3/IEMEHTOB, pacnpeaeneHue ycunuii Ha 60nTbl creayeT NMpUHMMaTb MPOMOPLUMOHANbHO PAacCTOAHUSM OT
LEHTpa TAXECTWU COeANHEHUS A0 paccMaTpuBaeMoro 6onTa.

Ycunue B Haubonee HarpyxeHHoM 6onte Mgy HE AOMKHO MpeBbiwaTb MEHbLIEro M3 3HauyeHWi

Nysunn Ny, BbIUNCNIEHHBIX COTNacHO TpeGoBaHusM 14.2.9.

14.2.12 MNpwn ogHOBPEMEHHOM AENCTBMM Ha BONTOBOE COegMHEHME CUMbl U MOMEHTA, AENCTBYHOLLNX B
OAHOM MJIOCKOCTM W BbI3bIBAOWMX CABUIM COeAMHSIEMbIX 3n1eMeHToB, 60nTbl cneayeT NpoBepsiTb Ha
paBHogencTBylowee ycunme. B Hanbonee HarpyxxeHHoMm 605Te, OHO HE AO/IKHO MpeBbiaTb MEHbLUEro m3

3HaueHnn My unu N,g,p , BbIUMCIIEHHbIX cornacHo TpeboBaHmsaM 14.2.9.

14.2.13 MNpu OAHOBpPEMEHHOM AENCTBUM Ha 60/TOBOE COEAMHEHME YCWUIWK, Bbi3bIBAlOWMX CPe3 U
pacTsxeHne 60nToB, Hambonee HanpsiXkeHHbIn 60NT, Hapsaay C npoBepkon no dopmyne (188), cnepyer
npoeepsaTb Mo dopmyne

SOV TN T E =1, (190)

roe MN,un N;- ycunua, geicreylowme Ha 601T, cpe3biBatoLLEE U PACTAMMBAOLWLEE COOTBETCTBEHHO;

Nys, Ny - pacueTHble ycunusi, onpegensemble cornacHo Tpe6oBaHuam 14.2.9.

14.2.14 B kpenneHusx OAHOro 3JieMeHTa K APYroMy 4yepes MpokKjiafKku WM UHbIE MPOMEXYTOYHbIE



3/1IEMEHTbI, @ TaKXe B 3/IeMeHTaxXx C O4HOCTOPOHHEN HaKIagkon ymcno 60NTOB MO CpaBHEHUIO C pacyeToM
cnepyet yBennumeaTtb Ha 10%.

Mpn KpenneHusax BbICTYMalwoWmMX MNOJIOK YroSIKOB WM LUBENNEPOB C MOMOLWbIO KOPOTbILWENH 4YUCI0
601TOB, NPUKpPENnSLWMX KOPOTbIW K 3TOM MOAKE, N0 CPaBHEHMIO C pe3ynbTaToOM pacyeTa cneayert
yBenunumeaTtb Ha 50%.

14.2.15 O®yHpameHTHble (aHKepHble) 60nTbl cCregyeT MpoBepsiTb corfacHo TpeboBaHusam CIl
43.13330.

14.3 ®pukLUMOHHbIE coeauHeHus (Ha 60/ITax C KOHTPOJINPYEMbIM HaTAYKEHUEeM)
14.3.1 OpUKUMOHHbIE COEAMHEHUS, B KOTOPbIX YCUNINA MepenarTcs Yepes3 TpeHmne, BoO3HUKAaloLee Mno
CONpUMKacamwLWmMMCa MOBEPXHOCTAM COEAMHSAEMbIX 3/IEMEHTOB BC/eACTBME HaTsxeHua 60nToB C
KOHTPONMpPYeMbIM HaTsSXXeHUeM, cneayeTt NpUMeHsTb:

B KOHCTPYKUMAX M3 CTanu C MpeaenoMm TekyyecTu cebiwe 375 H/MM 2 1 HenocpeacTBEHHO
BOCMpPMHUMaOLWNX NOABUXHbIE, BUOPAUMOHHbIE N ApYrMe ANHAMUYECKNE HArPy3KWU;

B MHOrob60onTOBbLIX COEAMHEHMUSX, K KOTOPbIM NpeabaBAA0OTCA NMOBbILLUEHHbIE Tpe6OBaHVI9| B OTHOLWIEHUUN
orpaHunyeHus D,e(bOpMaTVIBHOCTVI.

(U3meHeHHasa pegakuuns, M3m. N 2).

14.3.2 BO (PPUKUMOHHLIX COEAMHEHMSX cneayeT NpUMEHATb 60NnTbl, Framkm m wanbbl COrnacHo
TpeboBaHuam 5.7.

BonTbl cnegyeTt pasMewartb COrlacHo TpeboBaHuaM Tabnuubl 40.
(N3MeHeHHas pepakuunsa, N3m. N 2).

14.3.3 PacuyeTHOe YyCuIMe, KOTOpPoe MOXET ObiTb BOCMPUHATO KaXAOW MSIOCKOCTbIO TpEeHUS
3/IEMEHTOB, CTAHYTbIX OAHMUM BbICOKOMPO4YHbLIM 6ONTOM, CiefyeT onpeaensaTs no gopMyne

Clop = RpgApnhbf ¥y, (191)

rae Ry, - pacuyeTHoe COMPOTMBMEHME PACTSXXEHUIO BbICOKOMPOYHOro 6H0nTa, onpefensieMoe COrnacHo

TpeboBaHusamMm 6.5;
A, - NNowaab ceveHmsa 6onTta no pesbbe, NpMHMMaemas cornacHo Tabnuue .9 (npunoxexue I);

K- KO3 PNUMEHT TpeHUs, NPMHUMaeMbIn No Tabnauue 42;
¥ - KO3 DULMEHT, NPpUHUMaEMbI No Tabnuue 42.

(U3meHeHHasa pegakuuns, M3m. N 2).

Tabnuua 42

Cnoco6 obpaboTku (oumnctkmn) | Koaduune [KoshduumeHT %, Npu KOHTPONE HaTSKEHUS
COGANHAMBIX MOBEPXHOCTEN  [HT TPEHMA K| o oo ol 2ok pyuBaHys npi

Pa3HOCTN HOMUHAJIbHbIX ANAMETPOB




oTBepCcTUiA 1 601TOB &, MM, NpU Harpyske
ANHaMU4YeCcKomn AVHaMU4YecKkomn
&=3-6; 5=1;
ctatnyeckonm & =5-6 cTaTnyeckom
a=1-4
1 lpo6eMeTHbIN nnn 0,58 1,35 1,12
aApobecTpyiHbI ABYX
noBepxHocTen 6e3 KoHcepBaLuu
2 MazonnaMeHHbIN ABYX 0,42 1,35 1,12
noeepxHocTen 6e3 KoHcepBaLuu
3 CTanbHbIMU LWWEeTKaMnN ABYX 0,35 1,35 1,17
noBepxHocTeln 6e3 KoHCepBaLumn
4 be3 06paboTku 0,25 1,70 1,30
MpumeyaHue - Mpu KOHTpOJE HaTSXXeHUss 60NTOB MO Yrny NoBOpOTa FraMku 3HAYeHUs
Yp cnepyeT ymMHoxatb Ha 0,9.

14.3.4 Mpwn genctBum Ha (PpPUKUMOHHOE coeauHeHwne cunbl N, Bbi3blBalOWeEN CABUI COeANHSIEMbIX
3/1IEMEHTOB M MPOXOASILLEN Yepe3 LEeHTP TSXECTU COeAMHEHUS, pacrnpeneneHme 3Tol Cunbl Mexay 6ontamm
cnenyeTt npuvHMMaTb paBHOMEpPHbLIM. B 3TOM cnyyae uncno 601TOB B COeAMHEHUW creayeTt onpeaensTtb Mo

dopmyne

n= NIy ey, (192)

roe {yp - pacyeTHoe ycunue, onpeaensiemoe no cdopmyne (191);
¥ - YNCNO NJIOCKOCTEN TPEHUSA COEAUNHSIEMbIX 3/IEMEHTOB;

¥ - KO3 dUUuneHT ycnosuit paboTbl, NpuHnUMaemblin no tabnuue 1;

¥n - KO3(PDUUMEHT ycnoBmin paboTbl PPUKLMOHHOIO COEAMHEHUS, 3aBUCAWMIA OT 4ucna n 60nTos,
HEo6X0AMMbIX AJ11 BOCMPUSATUSA PACUETHOrO YCUINS, U MPUHMMAEMbIA PaBHbIM:

0,8 npm x <5;
0,9 npm 5= <10;

1,0 npun x =10.

14.3.5 Mpu pencremn Ha PPUKUNMOHHOE COegMHEHME MOMEHTa WM CUbl U MOMEHTA, BbI3biBAOLWMX
COBUI COoeAMHSIEMbIX 3/1IEMEHTOB, pacrnpegeneHne ycumnuin mexay 6ontamm cneayeTr NpuUHMMATb COMlacHoO
14.2.11 n 14.2.12.



14.3.6 TMpun penctBum Ha GOPUKLUMOHHOE COeAMHEHME TMOMMMO cunbl N, BbI3blBAOWEN CABUI
CoefNHsEeMbIX 3/1eMeHTOB, Cuibl F, Bbi3blBaloWwen pacTskeHne B 6onTax, 3HayeHune KoadpdwuuneHtTa Vg,

ornpeaensieMoe cornacHo TpebosaHuaM 14.3.4, cneqyeT yMHOXaTb Ha koadduumenT (1-M: /1 5), roe M -
pacTarvBalolee ycuame, NpUxXoAsleecs Ha oAuH 60nT, £ - ycunve HaTskeHuss 6onTa, NpUHUMMaemoe

paBHbIM 5, = R Ay, .
(U3meHeHHasa pegakuuns, M3m. N 2).

14.3.7 AvameTp 601Ta BO (PUKLMOHHOM COEAMHEHWUW CeAyeT NpUHMMaTb Npu ycnosuu » & =4dy

roe ».f - CyMMapHas TONWMHA COEAMHSIEMbIX 3/IEMEHTOB, CABWraeMblX B OAHOM HanpasneHuun, dy -
anameTp 6onTta.

Bo (bpMKU,VlOHHbIX coeaMHeEHUsAX c 60nbWMM 4YUCOM BOMTOB KX AnaMeTp cneagyetr Ha3HaydaTb
BO3MOXHO FdnkLwWwmem -

14.3.8 B npoekTe A0/MKHbI ObITb YKa3aHbl Mapku CTaiM U MexaHu4yeckme CBOWCTBa 60ONTOB, raek u
wanb mn oboszHaueHmss H, Mo KOTOPbIM OHW AOSKHbl MOCTaBNATbCA, cnocob o06paboTkm coegmnHSAEMbIX

NMOBEPXHOCTEN, oceBoe ycunue £, NpMHMMaemoe cornacHo 14.3.6.

14.3.9 Tlpn npoekTMpoBaHUM QMPUKUMOHHbLIX COeaAuHeHun cnegyetT obecrneuymBaTb BO3MOXHOCTb
cBobo4HOro Aoctyna Ans yCTaHOBKM 60ATOB, MAOTHOrO CTArMBaHMA naketa 6ontamMm 1M 3aKpyunmBaHUS raek
C NPMMEeHeHNeM ANHAMOMETPUYECKUX KITOUEN, ralikoBepTOB 1 Ap.

14.3.10 Ona BbICOKOMPO4HbIX 6ONTOB C YyBENMUYEHHbIMM pa3MepaMn rofioBOK U raek M npu pasHOCTU
HOMWHANbHbIX AMAMETPOB OTBEPCTUS M HonTa He 6onee 3 MM, @ B KOHCTPYKLUUSAX U3 CTasu C BPEMEHHbIM

CONpOTUB/EHNEM He HMxe 440 H/MMZ - He 6onee 4 MM, yCTaHaBNMBaeTCs OAHa wWaliba nog ranky.

14.3.11 PacuyeT Ha MNpPOYHOCTb COEAMHSEMbIX 3/IEMEHTOB, OCNab/leHHbIX OTBEPCTUSMM BO
HOPUKLMOHHOM COEAMHEHNU, CNEeAYET BbIMOJIHATb C YY4ETOM TOr0, YTO NOIOBMHA YCUITUS, NMPUXOAALLErOCs Ha
Kaxkablh 60nT, nepegaHa cunamum Tpenus. MNMpu 3ToM NpoBepKy ocnabneHHbIX CEYEHUN CNeayeT BbIMOHATh:

NPV MOABMXHbLIX, BUBGPALMOHHBIX U APYrMX AMHAMUYECKMX HArpyskax - Mo njowaan ceveHus Hetto A, ;
MNPy CTaTUYECKMX Harpyskax - no nnowaau cedveHus 6pytro A (npu A, =0,854) nnbo no ycnosHoi
nnowaan Ay = 1184, (npn 4, <0,854).

14.4 NosAcHble coeAMHEeHUA B COCTaBHbIX 6ankax
14.4.1 CBapHble U (OPUKLMNOHHbIE TMOSICHbIE COEAMHEHUS COCTaBHOM ABYTaBpOBOW 6anku crnenyet
paccyuTbiBaTb No popmynam Tabnuubl 43.

Mpu OTCYTCTBUM NonepeyHbiX pebep XECTKOCTU ANA Nepeaayn HeNoABUMXHbBIX COCPeAOTOYEHHbIX
HarpysoK, MPUIOXKEHHbIX K BEPXHEMY MOSCY, @ TaKXe Mpu NPUIOXEHUN HEMOABUXHON COCPeAOTOYEHHO
Harpy3ku K HUMKHEMY MOSCY HE3aBUCMMO OT Hanunumsl pebep XECTKOCTM B MecTaxX MPUNOXEHUS Harpysku
NMosICHblE COEAMHEHMUS CNeayeT PacCUMTbiBaTb Kak ANS MOABMXXHON HArpy3Ku.

CBapHble WBbl, BbIMNO/HEHHbIE C TMPOBAapOM Ha BCH TOJWMHY CTEHKM, cCneayet cuuTaTtb
PaBHOMPOYHbLIMU CO CTEHKON.

Tabnuua 43

XapakTep MosicHble coegnHEeHns dopMynbl AN pacyeTa nosiCHbIX




Harpy3sku COeANHEeHWUI B COCTaBHbIX bankax
HenoasuxHas CBapHble T"f('}gﬁfkf wa?’c:‘ =1 (193)
Tf(n[%zkff?.wzvc) =1 (194)
®pPUKUMOHHbIE Tel{ppty. 1 =1 (195)
MoaBuKHas CeapHble (4BYCTOPOHHME LWIBbI) = 7
TV oy
2B pkr Ryye, (196)
2 2
N7
2Paky Ruze (197)
OPUKLUNOHHbIE 2 Arrd
T + o <1 (198)
Q&hkﬂfc

O603Ha4veHuns, npuHaTbie B Tabaule 43:

T=0%1] - cpBurarolee nosic ycunme Ha eauHuULy ASVHBI, Bbi3biBAaeMOEe MonepeyHon
cunoin & (3pecb S - cTaTUYECKUt MOMEHT 6pyTTO nosica 6anku OTHOCUTENbHO LIEeHTpanbHOM
ocun);

N - YNCNO YrNOBbIX WBOB: NP ABYCTOPOHHUX LWIBAx N =2, Npu 0AHOCTOPOHHUX N =1;

Upp , % - NapaMeTpbl, onpegensiembie no 14.3.3, 14.3.4;

V'="¢Y 15 /g - naBnenne oT cocpesoToueHHOro rpysa F, Ha eAuHULY ANUHBI,

onpezensiemMoe ¢ y4eTom TpeboBaHui 8.2.2 1 8.3.3 (4N HENOABUXHBIX rPpy30B Y1 =1);

Trn Yf1 - KO3PUUMEHTbI HAAEXHOCTM MO Harpyske, mnpuHuMaemble no Crl
20.13330;

S - war nosicHblx 601TOB;

- KO3(PULUMEHT, NpUHUMaEMbIi paBHbIM: & =0,4 Npy Harpyske no BepxHeMy nosicy
6anknM, K KOTOPOMY MpuCTporaHa cTeHka, U ¢t =1,0 Npu OTCYTCTBMU MPUCTPOXKU CTEHKMU
W TIPU Harpy3Ke no HWXXHEMy Mosicy.

14.4.2 B 6ankax C OPUKUMOHHLIMM MOSACHBIMU COEAMHEHUAMNU C MHOFOJINCTOBLIMM TMOSICHBIMU
nakeTamum MpUKpeneHMe Kaxaoro W3 JIMCTOB 3a MEeCTOM CBOEro TeopeTuyeckoro ob6pbiBa crneayet
paccyMTbiBaTb Ha MOJIOBMHY YCUINS, KOTOPOE MOXET 6biTb BOCMPUHATO CEeYEHMEM Nucta. lNpukpenneHune



Ka>Xaoro ancCta Ha y4dacCTkKe Mexay OEeNCTBUTENbHBIM MECTOM ero O6prBa n MECTOM O6prBa npeabiayulero
INCTa cneagyeT pacCynTbiBaTb Ha MOJIHOE YCUINE, KOTOPOE MOXET 6bITb BOCMNPUHATO CEYEHNEM JTUCTA.

15 Tpe6oBaHusA NO NPOEKTUPOBAHUIO 34aHUI, COOPYIXEHUIA N KOHCTPYKLIMIA

15.1 PaccTtosHMa Mexxay TeMnepaTtypHbiMM LLBaMM
PacctosHna [ Mexay TeMnepaTypHbIMM LWBAMWU CTalibHbIX KapKacoB OAHO3TaXHbIX 34aHUA W

COODY)KEHVIﬁ HE OOJIKXHbI MpeEBbIWAaTb HanbonblUMX 3HAYEHUN ‘EH , NPUBEAEHHbLIX B Tabnuue 44.

Mpu npeBblweHUn 6onee yeMm Ha 5% npuBedeHHbIX B Tabnuue 44 paccTossHUMW, a TakXxe npwu
YBEJIMYEHUN XECTKOCTU KapKaca CTeHaMu WU APYrMMU KOHCTPYKUMAMW B pacyeTe cneayeT yuuTbiBaTb
KNMMaTuyeckme TeMmnepaTypHble BO34ENCTBMSA, Heynpyrve gedopMaumm KOHCTPYKUMI M NOAATAMBOCTb
y3/0B.

Tabnuua 44
XapakTepucrtumka Hanbonbliee paccrosHne
{,, M, Npu pacyeTHoOM
TemnepaType BO34yXxa,
°C, (4.2.3)
34aHNA U HanpaBfieHus t=-45 t<-45
COOpYXeHuns
OTtannuBaemoe Mexay Boonb 6noka (no 230 160
3n0aHue TemMnepaTypHbIMU ANVHE 34aHuns)
LWwBaMu
no wupuHe 6noka 150 110
OT TemnepaTypHOro wBa wWaM Topua 90 60
34aHUA 40 OCKM Banxanwen BepTUKaNbHOM
CBSA3MU
HeoTannuesaemoe Mexay Boonb 6noka (no 200 140
34aHWe U1 ropsiumin|temnepaTypHbIMU ANVHE 34aHuns)
uex LwBamMu
Mo wupuHe 6s10Ka 120 90
OT TeMmnepaTypHOro wBa wWin ToOpua 75 50
30aHus 40 ocu Bvkanwen BepTUKaabHOM
CBSA3MU
OTKpbITas actakaga |[Mexay TemnepaTypHbIMM LWBaMW BAOSb 130 100
6noka
OT TeMmnepaTypHOro wBa WM Topua 50 40
34aHUA 40 OCK Banxanwen BepTUKaNbHOM
CBS3M
MpuMeyaHne - T[lpyM HanUuuMmM Mexay TemnepaTypHbiMWM LWBAMU  34aHUS WK




COOpYXEHMS ABYX BepTMKalbHbIX CBs3el pacCcTosHue Mexay nocnegHMMM B OCAX He
OOJ/IKHO npeBblwaTh: ANnsg 3aaHumn - 40-50 M n ans OoTKpbITbIX 3CTakag 25-30 M, npu aTOoM
ONS 34aHUI U COOPYXXEHMN, BO3BOAMMbBIX MPU pacyeTHbIX TemnepaTtypax t< muHyc 45°C,
OO/HKHbI MPUHUMATBLCS MEeHbLUME U3 YKa3aHHbIX PacCTOSHUA.

15.2 ®epMbl U CTPYKTYPHbIE MJINTbl NOKPbITUN
15.2.1 Ocun cTepxHen hepM n CTPYKTYpP AO/MKHbI 6bITb LEHTPMPOBaHblI BO BCeX y3nax. LleHTpupoBaTb
CTEPXHW cregyeT B CBapHbIX (epMax MO LEHTpaM TSXeCTU ceyeHun (C oKkpyrineHmem go 5 Mm), a B

60NTOBbIX - MO pUCKaM YrosikoB, 6amxanwmm K o6yLIKYy.

Ecnn cmeweHne ocer nosicos hepM Npu U3MEHEHUWN CedYeHU He mnpesbiwaeT 1,5% BbICOTbI Nosca
MEHbLLEro CeYEeHMs, OHO HE YUYUTbIBAETCS.

MpW HanNMuUM 3KCLEHTPUCUTETOB B Yy3/ax 3/eMeHTbl hepM WU CTPYKTyp CreayeT pacCyMTbiBaTb C
YUYETOM COOTBETCTBYHOLUUX U3rNMHAOLLINX MOMEHTOB.

Mpy NPUNIOXEHUM Harpy3ok BHe Yy3/10B ¢depM nosica AO/KHbl 6biTb paccuyMTaHbl Ha COBMECTHOE
OeNCTBUE NPOAOSIbHbIX YCUNUIA U N3rMBaKoLLMX MOMEHTOB.

15.2.2 Tlpn pacyete naockux ¢epM CcoeauMHEeHUs 3MeMeHToB B y3niax depMm NpuHMMatoTCs
LWAPHUPHbLIMK

Nnpn ce4yeHndax aJIEMEHTOB N3 YIroJIKOB UMW TaBpOB,

npu ABYTaBpOBbIX, H-06pasHbIXx M TpybuyaTbiX CEYEHUSX 3MNEeMEHTOB, KOrAa OTHOLIEHWE BbICOTbI
ceyeHMs h K [AnvHe »3NneMeHTa | Mexay Y3naMum He npeBblllaeT: 1/15 - ang  KOHCTPYKUWNA,

3KCMNIyaTUPYEMbIX B paioHax C pacyeTHbIMU TeMNepaTypamMmn HMXKe MUHyC 45°C; 1/10 - Ana KOHCTPYKLUMUNA,
3KCMyaTUPyeMbIX B OCTasIbHbIX palioHax.

MpWn NpeBbIWEHUMN yKa3aHHbIX OTHOLWIEHWIN j /i cneayeT y4yuTbiBaTb AOMOJSIHUTENbHbIE M3rnbatowme
MOMEHTbI B 3/IEMEHTaX OT XXECTKOCTM Y3/10B.

(N3MeHeHHas pepakunsa, N3m. N 1).

15.2.3 PaccTosHME Mexay KpasiMu SEMEHTOB PpELIeTKM W Mosica B y3nax CBapHbiX dhepM ¢
cacoHkamu cneayeTt npuHWMaTb He MeHee a = (6f— 20} MM, HO He 6onee 80 MM (3gecb t - TonwmHa

dacoHku, MM).

Mexay TOpUaMU CTbIKYEMbIX 3JIEMEHTOB MOSICOB (epM, MepeKpbiBaeMblX Haknaakamu, cneayet
0CTaBNATb 3a30p He MeHee 50 MM.

®naHroBble CBapHble LWBbI, MPUKPENAOLLNE 3/eMeHTbl peweTkn depMm k dacoHkaMm, cneayet
BbIBOAMTb Ha TOPEL, 3NIeEMEHTa Ha A/IMHY He MeHee 20 MM.

15.2.4 B y3nax depm € nosicaMn M3 TaBpOB, ABYTaBPOB U OAMHOYHbIX YrOJIKOB KpenaeHus acoHOK K
NnosKaM MosICOB BCTbIK CrieAyeT OCYLWeCTBASATb C MPOBApOM Ha BCHK TOJWMHY (pacoHKM. B KOHCTpyKUMAX
rpynnbl 1, a TakXe 3KCnAyaTUpPYeMbIX B paliOHax MpM pacyeTHbIX TemnepaTypax Huxe MuHyc 45°C
NnpUMbIKaHWe y310BbiX (ACOHOK K MosicaM criefyeT BbINOAHATb CorfacHo npunoxeHuto K (tabnumua K.1,
nosnuuns 7).

15.2.5 Tlpn pacyeTte y3n0B ¢GepM CO CTEPXKHSAMU TpybyaToro M [ABYTaBPOBOr0 CEYEHUI U
NPUKPENIEHNEM 3IEMEHTOB pELLIETKN HEMOCPEACTBEHHO K noscy (6e3 ¢acoHOK) B COOTBETCTBUM C



npasuniaMn NpoeKTUpoBaHNA CneayeT NpoBEPATb HECYLLYHO CNOCOBHOCTD:

CTEHKM Mnosica NMpu MeCcTHOM u3rnbe (NpoAaBnMBaHUKM) B MeCTax MPUMbIKaHUS 3N1EMEHTOB pEeLLeTKU -
ANS KPYT/bIX U NPSAMOYrO/bHbIX TPY6;

60KOBOW CTEHKMU rnosica B MecTe NMPUMbIKAGHNA CXKaTOro 3/1EMEHTa pPEeLWeETKM - ANnd NpAMOYroJsibHbIX
TpY6;

NonokK nosica Ha oTrnb - ans ABYTaBpOBOIro ce4yeHund,

CTEHKHM NOoACa - And ABYTaBpOBOro ce4yeHus,

3JIEMEHTOB peeTKn B ce4eHnn, NnpunMbikaroleM K noscy,
CBapHbIX WWBOB, NPUKPENIAKLWNX INTIEMEHTbI PELLETKN K MOACY.

Kpome Toro, cneayet cobntogate TpeboBaHUS MO NpPeaoTBPALLEHUIO C/TIOMCTOrO Pas3pyLlUeHUs MosiCoB
depm (13.5).

15.2.6 lpu nponetax ¢epM MNOKPbITUA cBbille 36 M cleAyeT npeaycMaTpuBaTbh CTPOUTESNbHbIN
noabeM, paBHbli NMporMby OT MOCTOSAHHOW U ANUTENbHON HOPMATUBHbLIX HArpy3ok. Mpu MAOCKUX KPOBNSAX
CTPOUTENbHLIN MOABEM CcrieayeT npeaycMaTpuBaTb HE3aBUCMMO OT pa3Mepa nposeta, MpUHUMas ero
paBHbIM NPOrnéy OT CyMMapHOW HOpMATMBHOW Harpysku natwc 1/200 nponeta.

15.2.7 ®epMbl C CeYEHUSAMM BCEX 3SNEMEHTOB W3 THYTOCBApPHbIX MNPSAMOYrofbHbIX (KBagpaTHbIX)
npodunen c HenoCpeaACTBEHHbIM MPUMbIKAHMEM PpeLeTKM K MosicaM M C HUCXOASLMM OMOPHbIM PAacKOCOM
cneayeT NpUMEHNATb B 34aHMSAX U COOpyXeHunax knacca KC-3 (no FOCT 27751) c nponetamun He 6onee 30 M
N BbICOTOM A0 HM3a KOHCTPYKUMM Ao 18 M. B 3paHuax ¢ depMamMm C HUCXOASLWMM OMOPHbIM PACKOCOM
knaccoB KC-3 n KC-2 (no NOCT 27751) kpaHoBoe ob6opyaoBaHue AOMXKHO 6biTb C pexmnmoM paboTtsl 1K-6K
(no CN 20.13330), a ero rpy30no4beMHOCTb HE AO/MKHA npeBbiwaTb 50 T, nogBeCcHOro obopyaoBaHus - He
6onee 5.

(BBegeH pononHutenvHo, M3m. N 2), (U3meHeHHasa peaakumsi, N3m. N 3).

15.3 KOJIOHHbI
15.3.1 OTnpaBoO4YHble 31eMeHTbl CKBO3HbIX KOJIOHH C peweTkamMu B ABYX MJOCKOCTSAX cneayeTt
yKpennsaTb avadparmMamm, pacnosaraeMbiMmn y KOHLOB OTMPaBOYHOIro 3/1eMeHTa.

B CKBO3HbIX KOJIOHHAaX C COEAMHWUTENIbHOW pELIeTKOM B OAHOW MNAOCKOCTM aAuvadparMbl crieayer
pacrnonaraTtb He pexe, 4eM yepes 4 M.

15.3.2 B KOMOHHax M CcTOMKax C OAHOCTOPOHHWMMM MNOSICHbIMW LWBaMu cornacHo 14.1.9 B ysnax
KpenneHunsa cesasen, 6anok, pacrnopok n ApYrnx 3/1EMEHTOB B 30He rnepejayu ycunusa cnepyeT NpuUMeHsTb

ABYCTOPOHHME MOSICHbIE LWBbI, BbIXOASLWME 3@ KOHTYpPbl NMPpUKpensisseMoro anemeHTa (y3na) Ha ANVHY SOFCf
C KaXgoW CTOpPOHbI.

15.3.3 Yrnosble WwBbl, Npukpennsowme gacoHKn COeaUHUTENbHON pPELLUETKM K KOJIOHHaM BHaXxJ/ecTKy,
cfleayeT HasHavaTb MO pacyeTy M pacrnofaraTb C ABYX CTOPOH (pbaCoOHKM BAOJb KOSIOHHbI B BUAE OTAENbHbIX
y4yacTKoOB B LWaxXMaTHOM rMopsake; MNpu 3TOM pacCTOSHUE MexXAY KOHUaMWM TaKuX LWBOB He [AO/IKHO
npesbiwaTb 15 ToNwnH acoHKw.

B KOHCTPYKUMAX, BO3BOAMMbIX B palloHax C pacyeTHbIMKW TeMmrnepaTypamMmu Huxe MUHyC 45°C, a Takxe
npy NPUMMEHEHUN PYYHOWM AYrOBOW CBapKMW, YINOBblE CBApHbIe LWBbI A0/XKHbI O6bITb HEMPEPbLIBHBIMU MO BCE
AnnHe acoHKMU.

15.3.4 MoHTaXHble CTbIKM KOJIOHH CfieayeT BbIMOMHATb C (ppe3epoBaHHbIMM TOpLAMU, CBAPEHHbIMU
BCTbIK, HAa Haknaakax Co CBapHbIMKU WBaMu uanm 60NTOBbIMW COEANHEHUSAMU, B TOM Yncne GpUKLMOHHbBIMU,
Mpy NpuBapkKe HakNaAoOK CBapHble WBbl He criegyeT A4OBOAUTb A0 CTbiKa Ha 25 MM C Kaxaown CTOpoHbl. IMpu
MPOEKTUPOBAHUN coeanHeHnn, nogobHbix daHueBbIM, criegyeT yumnTbiBaTb TpeboBaHms 15.9.



(U3meHeHHasa pegakuus, Mam. N 1, 2).

15.3.5 B CKBO3HbIX KOJIOHHaX, BETBU KOTOPbIX COeAUHEHbI NaaHkaMun, cneayeT NpuHMMaTh:

WWPUHY &, NPOMEXYTOYHbIX MnaHok - oT 0,5b fo 0,75b (3aecb b - rabapuTHas WMPUHA KOSOHHbI B
MAOCKOCTU MAAHOK);

WWPUHY KOHLEBBIX MMaHoK - oT 1,3%; o 1,74,

15.4 CBsazu

15.4.1 B kaxaoM TeMmnepaTypHOM 6noke 3gaHus cregyetr npeaycMaTpyMBaTb CaMOCTOSITESIbHYIO
CUcTeMy cCBsizel 00beaMHAWMX TMOCKUE 3MeMeHTbl B MPOCTPAHCTBEHHYK CUCTEMY, CrNoCObHYto
BOCMPMHMMATb Harpysku, AEUCTBYIOLWME Ha COOpyXeHune B No6OM HanpaBfieHWU, a TakXe packpennaTb U
obecneunBaTtb YCTOMYMBOCTb 3/1IEMEHTOB, YMEHbLlAaTb pacCYeTHble AJIMHbI 3/1EMEHTOB BEepXHUX MN0osCOoB
purenei (dbepm), KONOHH U APYrMX 3/1eMEeHTOB KapKaca.

Mpy NpOEeKTUPOBAHUM COOPYXEHU B CENCMUYECKMX panioHax CUCTEMa CBsI3el Kapkaca [AOJKHa
cooTBeTCcTBOBaTh TpeboBaHmsM CI 14.13330.2018 (nyHKT 6.9).

Mpn NpoekTupoBaHunmn COOPY)}(eHMVI Ha I'IOD,pa6aTbIBaeMbIX TEPPUTOPUAX N NPOCaAOYYHbIX FPYHTAX, a
TaKXe B KaydeCTBE€ KOHCTPYKTUBHbIX MPOTUBOKApPCTOBbIX MepOI'IpMﬂTMl;’i, Heobxoanmo pyKoBOACTBOBATbCA
COOTBETCTBYHOLLUMMN HOPMATUBHbIMU JOKYMEHTAMMU.

(N3MeHeHHas pepakunsa, N3m. N 2).

15.4.2 HuxHune nosica 6anok n gepMm KpaHOBbIX MyTel MpoAeToM cCBbiwe 12 M crneayeT yKpennasTb
rOPU30OHTaNIbHLIMU CBA3SAMMU.

15.4.3 OAns 3gaHuit ¢ 6ankamMm KpaHOBbIX NMYTEN BEPTUKAsIbHblE CBA3N MEXAY OCHOBHbIMM KONIOHHaMM
pacrnoniaraloTcs B ABYX YPOBHSIX MO BbicOTe. Huxe ypoBHS 6anok KpaHOBbIX MNyTeil CBA3M cneayet
pacnonaratb B cepeAuHE WKW OKOJI0O cepeauHbl TeMmnepaTypHoro 6/10Ka; CBSI3W Bbllle YPOBHSA 6Hanok
KpaHOBbIX MyTeil pacrnonaratT Nno TopuaM 34aHMS U B Llarax KOJIOHH, MPUMbIKALWNX K TeMNnepaTypHbIM
WBaM, a TakXe B TeX Larax, rae pacrnosioXeHbl CBS3U HUXXHEro ypPOBHS.

MNpX HeaoCTAaTOUYHOM XECTKOCTWM BETBEM KOMOHH B MNPOAO/bHOM HanpaBfieHUWM 3aaHusl, crneayer
yCTaHaB/MBaTb AOMOSIHUTENbHbIE PAacropKK, 3aKpern/ieHHble B y3/1axX CBS3€E.

Mpu ABYXBETBEBbIX KOJIOHHAX, €C/AM paccTtosiHue Mexay BeTBsAMum 6onee 500 MM, BepTuKalbHble
CBSA3M cneayeT pacnofaraTtb B MJOCKOCTM KaXAOW M3 BETBEW KOMOHHbl. BeTBM ABYXBETBEBbIX CBA3EM
cnenyeTt coeamHATb Mexay cobon.

(U3meHeHHasa pegakuus, M3m. N 2, 3).

15.4.4 CucremMa cBsA3el MOKpbITUS 3aBUCUT OT: TuNa Kapkaca (CTajlibHOW WKW CMELUaHHbIRN);
KOHCTPYKTMUBHbIX 0COBeHHOCTEN (hepM MOKPLITUSA; HaNMYUSa NOACTPONUIbHBLIX (hepM, KONOHH haxBepKoB U
NX KpernJjieHMs K HeCyLWMM 3N1eMeHTaM Kapkaca; Tvna nokpbiTus (MporoHHoe mnm 6ecnporoHHoe); Hanmuus
WM OTCYTCTBMSI  XKECTKOro AucKa TMOKpbITUS;  HanuMuusa  MOABECHOr0  MNOoABEMHO-TPAHCMOPTHOrO
obopynoBaHus; rpy3onogbeMHOCTM KPaHOB U pexuMa nx paboTsbl.

(U3meHeHHasa pegakuuns, M3m. N 2).

15.4.5 B 3maHuMsax C NporoHamm, B YPOBHE HWMXHMX MOSICOB CTPOMUIIbHbLIX (hepM C BOCXOASLLMMM
packocaMu, OMNMPaLWUMNCA Ha KOMOHHbI HUXXHMMW MosicaMu, cneayeT npeaycMaTpuBaTb MNonepeyHble U
NPOAOJIbHbIE TOPU30OHTAasIbHbIE CBA3U:

nonepeyHble ropusoHTaslbHble CBA3M ClieAyeT NpeaycMaTpmMBaTth B KaXK[0M MNposieTe 34aHWUS Y TOPLOB,
a TaKXe y TeMnepaTypHbIX LWBOB 3AaHUSA; Npu AJMHEe TeMnepaTypHoro 6noka 6onee 144 M 1 npu KpaHax
rpy30MnoAbeMHOCTbI0 > 50 T crneayeT npeaycMaTpuBaTb MPOMEXYTOYHbIE MOMepeyvHble FoOpPU3oHTasIbHble



CBS3M C Wwarom He 6onee 60 M;

NpoAosibHble FOPU30HTaNIbHble CBSI3M, 06pasylolMe COBMECTHO C MOMEpPeYHbIMU CBA3AMU XKECTKUI
KOHTYpP B MJIOCKOCTU HWXHUX TMOACOB (epM, B MHOrOMPOJIETHbIX 3AaHUAX CO CTajlbHbIM KapKacoM,
060pyA0BaHHbIX MOCTOBLIMW KpaHaMu rpy3onoabeMHocTbio 10 T 1 6onee, u B 34aHMSX C NOACTPONUIbHBIMM
dbepmamu, cneayet npegycMatpvBaTb MO KPamMHUM MaHENsIM HUXHWUX MOSICOB CTPOMWbHbIX depM; B
OAHOMPOJIETHLIX 3[aHUSAX MpPOAOSIbHbIE TOPU30OHTasIbHbIE CBA3M MO HMXXHUM nosicaM ¢epM crneayer
Ha3Ha4yaTb BAO/Ib 060MX PSAOB KOMOHH.

B MHOronposneTHbIX 3AaHNAX NpU KpaHax rpy30noAbeMHOCTbi0 <50 T, C rpynnamMmn pexuMmoB paboTbl

1K-6K (no CM 20.13330) npoaosibHble rOpU3OHTasibHble CBA3W CregyeT pacnonaraTtb BAOMb KpamHUX
KO/IOHH M 4Yepe3 O0oAMH psA BAOMb CpedHUX KOMOHH. B  MHoronponeTHbix 34aHMsaX C  KpaHamu
rpysonogbeMHoOCTblo >50 T, ¢ rpynnamMmu pexumoB paboTbl 7K-8K, a Takxe B 34aHMAX C nepenagamu
BbICOTbI C/ieayeT Ha3Ha4daTb 6osee YacToe pacnosioXXeHne NpoAo/ibHbIX CBA3er MO HUXHUM nosicam depM ¢
BOCXOASALWMMWN OMOPHbIMM packocamu. MpoaonabHble rOpM30oHTaNbHblE CBA3W BAOJSIb CPEAHUX PSAOB KOMTOHH
npy OAMHAKOBOM BbICOTE CMEXHbIX MPOSIETOB CreAyeT MNPOeKTUpOoBaTh TakKUMU Xe, KaK U BAOMb KpanHUX
pPALOB KOJIOHH.

B cnyyae, ecnm rnmbkoCTb B TrOPU3OHTASIbHOM MJIOCKOCTM MNaHenenm HUMXHUX nosicoB depm,
HaxoasWmMxXca Mexay ABYMS nonepeyHbiMU cBA3eBbiMW dhepMamu, He yaosneTBopsieT 10.4, To oHa AO/KHa
6bITb 0becrneyeHa NOCTAHOBKOW pacTsXXeK, 3aKpernsieHHbIX B y31ax CBSA3eBbIX (epM.

Mexay CTpOonubHbIMW depMaMu C HUCXOASLLMM OMOPHbIM PACKOCOM, Y KOTOPbIX HMXHUA MOSIC He
OMMpPAeTCsa Ha KOJIOHHbI, MPW HaMYNN HEN3MEHSEMOro XEeCTKOro AMCKa B y3NaX BEPXHUX MOSICOB, B y3/sax
HMXXHUX MOSICOB crefyeT yCTaHaBNMBaTb pacnopkuy, Npuxoasiune B BepTUKanbHble CBA3M (YCTAaHOBAEHHbIE
B CBsi3eBbIX 6510kax Mo ANIMHe 3aaHus B cooTBeTcTBMM C 15.4.10). B Topuax 3aaHusa c depmamm C
HUCXOASLWMM OMOPHbIM pPacKOCOM cCriefyeT YycCTaHaBAMBaTb HAK/IOHHblE CBS3€Bble 3/1EMEHTbl Mexay
BEPXHMMM NOSICaMU TOpueBbIX HEPM M y3/7aMU HUXHMX MNOSICOB BTOpPbIX (cocegHux) OT Topua depMm C
NpUXOASALWMMUY K HUM pacnopKaMu.

(N3MeHeHHas pepakunsa, N3m. N 1, 2).

15.4.6 o BepxHuM rosicam CTPONWIIbHbIX (bepM nornepeyHble FrOPU3OHTaNIbHbIE CBSA3M MPU NOKPbLITUMK
C MporoHamMun crieayeT Ha3HayaTb B JIlO6OM OAHO3TAXXHOM MPOMbILWIEHHOM 34aHMK. [lonepeyHble cBA3eBble
depMbl MO BEPXHMM N HUXKHUM MNOsiICaM palMoOHanbHO COBMELaTh B NaHe.

MPOroHbl MOKPbLITUSA, BbIMOMHAEMbIE MO PAa3pe3HO CXEMEe, C LAapHUPHbLIM KpenseHneMm K depmam
MOKpbITUS cBepxy (Koraa oAMH KOHew 6ankyM Ha OMOPHOM CEYEHUM He WMEEeT BO3MOXHOCTU
nocTynaTenbHOro nepeMelleHnsi, a Apyron KoHel 6ankm Ha OMOPHOM CEYEHWUU ero AOMYCKaeT) Henb3s
CUMTaATb 3/IEMEHTOM CBA3M UNN PacrnopKoiA.

BkntoueHMe NpOroHOB B CBA3EBYH CUCTEMY OCYLLECTBASIETCS B NMPOEKTHbIX PELleHUsX Nno pesyfbTaTtaM
NPOBEPOYHbIX PACYETOB, Y4YUTbIBAKOWMX paboTy MNPOroOHOB Ha BOCMPUATUE MPOAOSbHbLIX CUM, U MpuU
BbINMOSIHEHNN COOTBETCTBYIOLMX KOHCTPYKTMBHbLIX MEPOMPUATUIA MO KPEMJIEHUIO MPOrOHOB K HECYLINM
KOHCTPYKLMSIM MOKPbITUS.

(U3meHeHHasa pegakuus, M3am. N 2, 3).

15.4.7 Tpn Hannumm XecTKoro AMCKa KpPOB/W B YPOBHE BEPXHMX MNosAcoB epM B MOKPbITUSAX C
YKJIOHOM KpoBnn He 6onee 10° 6e3 nporoHoB (B KOTOPbIX KPYMHOpPa3MEpHble Xene306eToHHble MAUTLI
NMpUBapeHbl K BEPXHUM MosicaM uUam NpopuanpoBaHHbIn NUcT nokpbiTna (no CM 294.1325800) npukpenneH
B KaXXAOM HWMXHeM rodpe) nonepeyHblie CBA3W MO BEPXHMM mnosicaM dhepMm crnedyeT ycTpamBaTb TOJIbKO B
Topuax 34aHus M y TeMNepaTypHbIX WBOB. B ocTanbHbIX Warax HE0o6xoAnMbl pacrnopKku y KOHbKa M y onop
CTpONUbHbIX hepM.

B nokpbITUsix 6€3 MpOroHOB rOPU3OHTasibHble CBSA3W MO HWMXHWMM MosicaM ¢epM cneayeT CTaBUTb
HE3aBMCMMO OT TUMa MOKPbLITUS TONbKO B 34aHUSAX C KpaHaMu Trpy30MnoAbeMHOCTbIO >50 T, ¢ rpynnamu

pexunmoB paboTbl 7K B uexax metannyprmyeckmx npomssoacts u 8K (no CM 20.13330).

MNpu  HanAUuyMu MOACTPOMNWUIbHBLIX GEepM B  OAHOMPOJIETHbIX TMOKPbITUAX 6€3 MNpPOroHoB W
MHOTOMPOJIETHbLIX MOKPbITUSIX, PACMOJIOXKEHHbIX B OAHOM YpOBHE, HE06X0AMMO YCTPOMCTBO MPOAOJbHbIX



rOpU30HTaNIbHbIX CBSA3EN B MJOCKOCTM BEPXHUX NOSICOB (DepM B OAHOM U3 KpaWHUX NaHenemn depmM.
(U3meHeHHasa pegakuuns, Mam. N 1, 2).

15.4.8 Mpu HanMumm XeCTKOro gucka KpoBAM B COOTBeTCTBUMM C TpeboBaHusasmm 15.4.7 B ypoBHe
BEPXHUX MosicoB depm crneayet npeaycMaTpyMBaTb WHBEHTapHble CbeMHble CBA3WM ANA  BblBEPKMU
KOHCTPYKUWM N obecneyeHnss nx yCToMUYMBOCTM B NMpoL.ecce MOHTaxa.

(N3MeHeHHas pepakunsa, N3m. N 2).

15.4.9 Mpu pacnosioXeHnn NOKPbITUA B pa3HbiX YPOBHAX Heobxogmmo npeaycMaTpuBaTb MO OA4HOM
NpoAOSIbHOM CUCTEME CBA3EN B KaXXAO0M YpPOBHE.

B npepenax ¢oHapsa, rae nporoHbl MO BEpXHeMy TMosicy depM OTCYTCTBYKT, Heobxoanmmo
npeagycMaTpmMBaTb pacnopku. Hanuume TakKmMx pacrnopok MO KOHbKOBbIM Yy3naM depM aBiseTcs
o653aTesNbHbIM.

CBsi3n no oHapsaM creayeT pacnonaratbh B NMJOCKOCTM BEPXHUX MOsCOB (pureneit) y TopuoB doHaps
N c 06emx CTOpOH TeMnepaTypHbIX LIBOB.

(N3MeHeHHas pepakunsa, N3m. N 2).

15.4.10 B MecTax pacrnofoXeHWs MomnepeyHbIX CBA3ei MNOKpbITUS chneayeT npeaycMaTpuBaTh
YCTAHOBKY BEpPTHKAa/IbHbIX CBA3EH Mexay cepmamu.

B MOKpbITMAX 34aHWN U COOPYXEHUWN, BKCMIyaTUPYEMbIX B palioHax C pacyeTHbIMM TeMmnepaTypamu
HUXe MUHyc 45°C cnegyeT npeaycmatpvBaTb (AOMONHUTENBbHO K O6bIYHO MPUMEHSIEMbIM) BEpTUKasbHblE
CBSI3U MocepeanHe KaXKaoro nposietTa BAoSib BCEro 34aHus.

BepTukanbHble CBA3M cneayeT pacrnosiaraTb B MIOCKOCTAX OMOPHbIX CTOEK CTPOMUIIbHLIX depM, elle
0AHY B MJIOCKOCTAX KOHbKOBbIX CTOEK - Ans ¢depM nponetoM Ao 30 M U HE MeHee ABYX CBSAZeN - Ansa ¢epm
nponetoM 6onee 30 M, a TakXXe B MJIOCKOCTAX CTOEK, HaxoAsALWMNXCA MoA y3/10M KPenJeHUs HapyXHbIX HOr
oHaps. PackpenneHne BEPXHUX U HUXHUX Y3M10B EPM M3 MJIOCKOCTU, HE COeAMHEHHbIX BEPTUKANbHbIMU
CBA3AMMW, BbINOSIHAETCS C MOMOLLbIO PACMNoOpoOK U pacTSXKEK COOTBETCTBEHHO.

(U3meHeHHasa pegakuuns, Mam. N 1, 2, 3).

15.4.11 Topu30OHTanbHble CBSA3M MO BEPXHMM W HMXHWUM MNOSACaM pa3pe3dHbiX depM NposIeTHbIX
CTPOEHWUIN TPaHCMOPTEPHbIX ranepen cieayeT npeaycMaTpuMBaTbh pasAesibHO 419 KaX[oro nponera.

15.4.12 lpu NpUMEHEHMN KPECTOBOW PpELIETKM CBSA3EN MOKPbITUA, 3@ WUCKAKYEHUEM YHUKaNbHbIX
30aHUA N COOPYXXEHUIN, pacyeT MpPOM3BOAUTCSA MO YCNOBHOMW CXeMe B MpeanofioKeHMU, 4YTO pacKoChl
peleTKn CBs3e BOCMPMHMMAIOT TO/IbKO pacTsrmeatome ycunmsl.

Mpw onpeaeneHnn ycunmin B aneMeHTax cBssen obxaTtme nosicoB hepM yymTbiBaTb HE Crieayer.

(U3meHeHHasa pegakuuns, M3m. N 2).

15.4.13 B BucAYMX MOKPbITUSAX C MJOCKOCTHbIMM HECYWMMMU CcucTeMaMm (ABYXMNOSICHbIMU,
N3rMbHO->XeCTKMMN BaHTaMu U T.M.) creayeT npeaycMaTpuBaTb BEpTUKAsbHbIE M FOPU3OHTasIbHble CBSA3U
Mexay HecywMMn cucteMamu.

15.4.14 KpenneHune cBsi3ei ocywecTBastoT Ha 6onTax knacca To4yHoCcTm B.

B 3maHuax, obopyaoBaHHbIX KpaHaMu 60/blIOK rpy30N04AbeEMHOCTU N pexmnmoB pabotel 7K n 8K, a
TakXe B C/lyyae 3HauuTeslbHbIX YCWUIWM B 3/eMeHTax cBsa3el (BeTpoBble depMbl M T.M.) KpenjeHue
3/1IEMEHTOB CBSA3€El CrieayeT OCYLUECTBAATb HAa MOHTAa)XXHOM CBapKe WUaIN Ha PPUKULUMOHHbBIX COEANHEHUSIX, a B

OTAENIbHbLIX CNny4daaX U Ha 6onTax knacca To4yHOCTM A.

(N3MeHeHHas pepakuunsa, N3m. N 3).



15.4.15 Taxun B KayecTBe 3/IEMEHTOB CBSA3EM A0J/1XXHbl MCNO/Ib30BaTbCA B HECYLLNX KOHCTPYKUMAX ANS
30aHNIA N coopyXeHunn Tonbko knaccoB KC-2 m KC-1 (no FOCT 27751), rpynn KoHCTpykuun 2, 3, 4
(npunoxenne B). Ona co3gaHus B TAXaxX NpeaBapuUTENbHOrNO0 HaTSXEeHUs creayetr npeaycMaTpuBaTthb
cneumanbHblie YCTpOCTBa ¢ obecneyeHneM A0CTyrna K HUM M BO3MOXHOCTU MOATSXKM NPWU 3KCyaTauuu.

(BBegeH gononHutenbHo, M3am. N 2).

15.5 Bankn n paMHble KOHCTPYKUun*

* 'aMmeHeHHas pepakuus, Mam. N 3.
15.5.1 MakeTbl AMCTOB A4J1S1 NOSICOB CBaApHbIX ABYTaBpPOBbIX 6aN0K NPUMEHSATb HE clegyeT.

Ons nosicoB 6anok ¢ QPUKUMOHHBLIMU COEAMHEHUSMU CNeAyeT MPUMEHSATb MNaKeTbl, COCTOSLLIME HE
6onee yueM n3 Tpex NNCTOB; NpM 3TOM MJOWaAb CEYEHMS MOSCHbIX YIrOAKOB CliegyeT NMpMHMUMaTb paBHOW He
MeHee 30% Bcen niaoLwaan cedyeHmns nosca.

15.5.2 TlosicHble WwBbl CBapHbiXx 6anoK, a TakXe LWBbl, NMPUCOEAVHSIOWNE K OCHOBHOMY CEYEHWUI
6anku BcnomoraTesibHble 35ieMeHTbl (HanpuMep, pebpa XecTKOCTM) crieAyeT BbINMOMHATb HenpepbiBHbIMW.
MonepeyHble pebpa XeCcTKOCTM A0MXKHbI 6biTb C Bbipe3aMn A/ NPONycKa MOSCHbIX LWBOB.

B purenax pamHbIxX KOHCTPYKLlMVI Y ONOpPHbIX Yy3/210B CneayeTtr npuMeHATb ABYCTOPOHHUE MOACHbIE
WBbl, MPOTAXEHHOCTb KOTOPbIX AOJ/I>KHA 6bITb HE MeHee BbICOTbl CeYeHUs purens.

(N3MeHeHHas pepakunsa, N3m. N 1).

15.5.3 lMpu npuMeHeHun OAHOCTOPOHHMX MOSCHbIX LWBOB B CBapHbIX ABYTaBpoOBbix 6ankax 1-ro
Kflacca, HecyLmnx CTaTUYECKY0 HarpysKy, cneayeT BbiNONMHATb crieaytowmne TpebosaHms:

pacyeTHas Harpyska AosiKHa 6blTb MPUIOXKEHA CUMMETPUYHO OTHOCUTENBHO MOMEPEYHOrO CEeYEHMUS
6anku;

YCTOMUYMBOCTb CXaToro nosica 6ankm aonxHa 6biTb obecrneveHa B COOTBETCTBUM C NepevyncieHmem a)
8.4.4;

pacyeT YCTOMYMBOCTM CTEHOK 6anok Ao/mkeH 6biTb Mpov3BeAeH B COOTBETCTBMM C TpeboBaHUAMMU
8.5.1 1 8.5.2;

NOJKHbI 6bITb YCTAHOBJ/IEHbI MoMnepeyYHble pebpa XecTKOCTU B MecTax MPUIOXKEHUA K Mosicy Ganku
COCPeAOTOUYEHHbIX Harpy3ok, BK/toYasi HarpyskuM OT pebpuCTbiX Xene306eTOHHbIX MUT; MnonepeyHblie
pebpa XeCcTKOCTU He cneayeT yCcTaHaBaMBaTh NPU MPOBEAEHMN NMPOBEPKM MECTHOM yCTOMUYMBOCTM Mo 8.2.2.

15.5.4 Pebpa xecTkoCTn cBapHbiXx 6anoK Ao/KHbI 6bITb yaaneHbl OT CTbIKOB CTEHKM Ha paccTosiHue
He MeHee 10 TONWMWH CTEHKW. B MecTax nepeceyeHust CTbIKOBbIX HW30B CTEHKM 6anku € npoaosibHbIM
pebpoM >KeCTKOCTU WBbI, MPpUKpenasLwme NnpoaosibHoe pebpo XeCcTKOoCTN K CTeHKe, He cneayeT A0BOAUTb
[0 CTbIKOBOIO WBa CTEHKM B MeCTax Ux nepeceyeHms Ha (6£-20) mmM.

15.5.5 B cBapHbiX ABYTaBpoOBbiX 6ankax KOHCTPYKUMW rpynn 2-4 MPUMEHSIIOTCAS OAHOCTOPOHHME
pebpa XeCTKOCTU C pacno/IOXKEHNEM UX C OAHOW CTOPOHbI 6anku U NpMBapKoOM UX K nosicaMm 6anku.

B 6ankax ¢ 04AHOCTOPOHHMMM MOSICHBbIMM LWBaMW pebpa KEeCTKOCTU Ha CTEeHKe cnefyeT pacnosaratb co
CTOPOHbI, MPOTUBOMOJIOXKHOM PacrnosIoXXEeHNI0 0A4HOCTOPOHHUX MOSICHbIX LUBOB.

PacueT yCTOMYMBOCTM OAHOCTOPOHHEro pebpa XecTKocTM cneayer Mpou3BOAMTb  COrlacHoO
TpeboBaHuam 8.5.9 n 8.5.10.

(U3meHeHHasa pegakuuns, M3m. N 1).

15.5.6 Pama - vynpyras Heu3sMeHsieMas CUCTeMa, COCTaBNeHHas W3 MNPSAMOSIMHENHbIX WK
KPUBOJIMHENHbIX 3/IEMEHTOB, CBS3@aHHbIX Mexay Ccobon XeCTKO WM WapHUPHO B y3sax (B MecTax



nepece4yeHnss 31eMEHTOB) M C OCHOBaHMEM. PaMbl M3roTaBaMBalOT MJIOCKUMM M MNPOCTPAHCTBEHHbIMMU,
COCTaB/IEHHbIMU U3 MNJIOCKMX paM.

PacueT paMbl COCTOUT M3 onpeAeneHns BHYTPEHHUX YCUINIA: MOMEHTOB, MOMNepeYHbiX U NpOAOSbHbIX
(HopManbHbIX) cMn ana nogbopa ceyeHni NpU NPOEKTUPOBAHUMN.

DneMeHTbl CMJIOWHbIX paM BbINOJHSAKTCA W3 CBapHbIX W MNpPOKaTHbIX ABYTaBpOB (CMNOLWHBIX,
nepdopupoBaHHbIX, C TMHBKON MAM BOJIHUCTOWN CTEHKAMW CEYEHUI U Ap.), U3 THYTOCBApHbIX 3aMKHYTbIX
npodunenn (NpsAMOYronbHbIX, KBagpaTHbIX WM KpPyrabix Tpy6), AN Nerknx KOHCTPYKLMR, COCTOSLWMX U3
NpOMUAMPOBAHHbIX NIMCTOB, 06beANHEHHbIX MPOKATHbLIMU LWBESIepaMn B 3aMKHYTOE CeYeHue, U U3 Apyrux
COBpeMeHHbIX npodunen. MNpPpUMEHSAITCS CKBO3HblE CrMJIOWHbIE paMbl M3 TeX Xe CeYEeHWH W YIrNOoBbIX
npodunen.

B coctaB Kapkaca pamMHOW KOHCTPYKLWW BXOASAT MAOCKWE paMbl, CUCTEMA FOPMU30OHTaNbHbIX CBSA3EMN,
pacnosiaraemMasi No BEPXHMM MNOsiCaM purefnen, n BepTUKasibHbie CBA3M MO CTOMKaM paM. FOpU3OHTanbHble
CBS3M MOKPbITUSA pacnonaralTcsa B Topuax 34aHus (TemnepaTypHoro 6noka). lNMpu annHe TemMnepaTypHOro
6noka 6onee 96 M cnepgyeT yCTaHaBAMBaTb MPOMEXYTOUHbIE CBsi3eBble epMbl yepe3d Kaxable 42-60 M.
Mpn NPOroHHbIX peeHnaxX NOKPbITUS MPOroHbl YyCTaHaBIMBAKOTCS NO pacyeTy.

TpeboBaHuss NO YyCTAaHOBKE CBS3€M MO BEepXHMM nosicaM 6anok aHanormyHbl TpeboBaHuaM,
npueefeHHbIM B 15.4.6.

BepTuMKanbHbie CBS3M MO CTOMKaM B TeMnepaTypHoMm 6sioke, AnmHon meHee 120 M, pacnonaraktTcs B
cepeamHe 6noka, npm 6onbwen gnnHe - B cooTBeTcTBum ¢ 15.1.

(BBeneH pononHutenbHo, M3am. N 3).

15.6 Banku KpaHOBbIX NyTeM
15.6.1 BepxHue nosiCHble WBbl B 6asikax KpaHOBbIX MyTeN A/ KPaHOB rpynn pexuMosB pabotel 7K (B
uexax Mmetannayprmdecknx npomssoacts) u 8K (no CM 20.13330) cnenyeT BbIMOAHATL C MPOBAapOM Ha BCHO
TONLWMHY CTEHKMU.

15.6.2 CB060AHbIE KPOMKWN PACTAHYTbIX NOACOB 6asI0K KPaHOBbIX NyTel 1 6anok pabouymx niowaaok,
HENnoCpeACTBEHHO BOCMPUHUMAIOWMX HArpy3kKy OT MOABMXHbIX COCTaBOB, AO/KHbI 6biTb MPOKATHbLIMU,
CTpPOraHHbIMK UNK 06pe3aHHbIMU MALUMHHOWM KUCIOPOAHOM UMM NNa3MeHHO-AYroBOW pe3Kon.

15.6.3 Pasmepbl pebep xecTKoCTM 6anoK KpaHOBbIX MyTEN AO/KHbl YAOBETBOPATb TpeboBaHMSM
8.5.9, 8.5.10 n 8.5.17, npu 3TOM WKUpMHA BbICTYNaoLWeNi 4acTu ABYCTOPOHHEro NMpoMeXyTo4YyHoro pebpa
AO/MKHA 6biTb He MeHee 90 MM. [IBYCTOpPOHHME nornepeyHble pebpa XeCTKOCTU He cneayeT npuBapuBaTb K
nosicam 6anku; npuv 3TOM TOpubl pebep XeCTKOCTU AO/KHbI OblTb MJIOTHO MPUIrHaHbl K BEPXHEMY MOSACY
6anku. B 6ankax noag KpaHbl rpynn pexunmoB paboTtbl 7K n 8K (no CIM 20.13330) HeobxoaMMO cTporaTb
TOpLbl, MPUMbIKAKOLLNE K BEPXHEMY MOACY.

MpuMeHsATb OAHOCTOPOHHME mnonepedvHbie pebpa >XecTKOCTM M3 MNOJSIOCOBOW CTann WKW OAMHOYHbIX
YrOZIKOB C MPMBApPKOM UX K CTEHKE M K BEPXHEMY MNOSICY W pacnosioxeHumem cornacHo 15.5.5 cneayert
Tonbko B H6ankax nmog KpaHbl rpynn pexummoB pabotel 1K-5K (no CM 20.13330).

15.7 JinctoBble KOHCTPYKLUMN
15.7.1 KOHTYp nonepeyHbIiX 3N1E€MEHTOB XEeCTKOCTN 0bosioueKk cneayeT NpoeKTUpPoBaTb 3aMKHYTbIM.

15.7.2 MNepenayvy cocpenoToYeHHbIX Harpy3oK Ha JINCTOBbIE KOHCTPYKUWUW CrieayeT npeaycMmaTpuBaThb
yepes 3/1eEMEHTbI XXECTKOCTY.

15.7.3 B MecTax conpsikeHuin obonoyek pasnmyHoi opMbl cneayeT NpUMEHATb MNaBHble Nepexoabl
ANS YMEHbLUEHUS MECTHbIX HaMnps>XXeHUN.

15.7.4 BbinonHeHne BCeX CTbIKOBbIX LWBOB CcneayeT npeaycMaTpuBaTb [ABYCTOPOHHEN WU
OAHOCTOPOHHEN CBAapKOW C NOABApPKOM KOPHS UM Ha nMogkaaakax.

B npoekTe cneayer ykasbiBaTb Ha HeobxoamMoCcTb obecnedyeHMss MNOTHOCTU COeAMHEHMUN
KOHCTPYKLMIM, B KOTOPbIX 3Ta MNJOTHOCTb TpebyeTcs.

15.7.5 B nUCTOBbIX KOHCTPYKUMAX cnefyeT NPUMEHATb CBapHble COeAUMHEHUS BCTbIK; COeAUHEHUS
JINCTOB TOJNILLMHOMN 5 MM 1 MeHee - BHaXNeCTKY.



15.8 Bucssume nokpbiTUA
15.8.1 Ana KOHCTPYKUMI U3 HUTEN CrieayeT NPUMEHSTb KaHaTbl, NPSAM U BbICOKOMPOYHYIO MPOBOJIOKY
(nnn npokar).

15.8.2 KpoBns BMCAYero nokpbITUsS A0/HKHA O6biTb pacnosioxXeHa HernocpeacTBEHHO Ha HECYLUNX HUTAX
n nosTopaTb obpasyemyto mmm cdopmy. Ecnm dopma KpoBau oTamyaetcs OT OpMbl NPOBUCAHUS HUTEN,
KPOB/IO MNOAHMMAKT HaA HUTSMW, OMNepeB Ha CcrneumanbHYyl0 HAACTPOEYHYK KOHCTPYKUWMIO, WK
NnoABELINBAOT K HUTSIM CHU3Y.

15.8.3 OuepTaHMs OMNOPHbIX KOHTYPOB C/ElYET Ha3HayaTb C YYETOM KPUBbIX AABJIEHUS OT yCUNUIA B
NPUKPENJIEHHbIX K HAM HUTSIX MPU PacyYeTHbIX Harpy3kax.

15.8.4 [na coxpaHeHus cTabunbHOCTM OpMbl, KOTOpas Ao/HkHa obecrneuymMBaTb repMETUYHOCTb
NPUHSATOM KOHCTPYKLMW KPOBNW, BUCSYME MOKPLITUS CreayeT pacCcyMTbiBaTb Ha AENCTBME BPEMEHHbIX
Harpysok, B TOM 4uC/iie BETPOBOro oTcoca. lMpu 3ToM creayeT NpoBepsATb U3MEHEHWEe KPUBU3HbI MOKPbITUS
no ABYM HanpaB/ieEHUSIM - BAONb M Mnonepek HuTel. Heobxoammas cTabuibHOCTb AOCTUIFAETCA C MOMOLLbIO
KOHCTPYKTUBHbIX MEpPONPUSTUIA: YBEIMYEHMEM HATSXKEHWUS HUTM 3@ CYET Beca MOKPbITUA WU
npeaBapuTENIbHONO  HamnpshXeHus;  CO3A4aHMEM  CreuuanbHolW  CTabunu3Mpylowein  KOHCTPYKLWUK;
NPUMEHEHMEM U3TMBHO-XECTKUX HUTEW; MNpeBpalleHNEM CUCTEMbl HUTEN W KPOBEJIbHbIX MAUT B €4UHYIO
KOHCTPYKLMIO.

15.8.5 CeueHne HUTU A0/MKHO ObITb paccynMTaHo Mo HaubonblUeMYy YCUAUIO, BO3HUKAKOLWLEMY MpuU
pacyeTHOW Harpyske, C YYeTOM U3MEHEHWUS 3aflaHHOW reoMeTpumn MoKpbITUSA. B ceTuaTbiXx cMCTEMax, KpoMme
3TOr0, CEeYEeHWEe HWUTU [AO0/MKHO OblTb MNPOBEPEHO Ha YyCUIME OT [AENCTBUS BPEMEHHON Harpyskw,
PacrosIoXXEHHOW TOIbKO BAOSIb AAHHOW HUTMW.

15.8.6 BepTmkanbHble U rOpU30OHTaIbHbIE NEepPEeMEeLLEHNS HUTEN U YCUINS B HUX ClieayeT onpeaensTb
C YYETOM HENIMHENHOCTN paboTbl KOHCTPYKLMIM MOKPbITHUS.

15.8.7 Mpwu pacuyeTe HUTEN M3 KAHATOB M MX 3aKpensieHnin KoadduumeHTbl ycnosun paboTbl cneayet
NpUHMMaTb B COOTBETCTBMWM C pa3genom 17. Ona ctabunmsampylowmx KaHaToB, €CNM OHWM HEe SBSIOTCS

3aTSXKaMM AN ONOPHOro KOHTYpa, KO3dduULMeHT ycnosuin paboTel ¥, =1.

15.8.8 OnopHble y3/bl HUTEN U3 MPOKATHbIX Npodunel cneayeT BbINOMHATL WAPHUPHbLIMU,

15.9 ®dnaHueBble coeanHEHUNA

15.9.1 K dnaHueBomy coeamHeHmnto (PC) cTanbHbIX CTPOUTENbHBIX KOHCTPYKUMA CriegyeT OTHOCUTb
coegMHeHne, B KOTOPOM MMeeTCsi XOTs 6bl o4HA nJjiockas AeTajllb NPSMOYrOfIbHOW, KpPYyraoh WUAWM MHOM
dopmbl (hnaHey), coegnHeHHass C TOPLOM OAHOro M3 3/1IEMEHTOB Ha CBapKe, C oTBepcTusaMM ansa 6ontos
nmbo gns wnuiek.

Mepepauva ycunun Bo ®C (NpoAonbHbIX CWA, WM3rnbarwWmMX MOMEHTOB M MNOMNEpPEeYHbIX Cuil)
ocylecTBnseTcs yepes dnaHeu.

15.9.2 MNpumeHsatoT ®C B MOHTaXHbIX CTbIKax epM M MPOCTPAHCTBEHHbIX KOHCTPYKLUWUI C 3/1eMEeHTaMM
pasfiM4yHoOro o4epTaHus, onopax JIOM, 6aleHHbIX U aHTEHHO-MAYTOBbIX COOPYXEHUAX, CTbikax 6anok,
KOMIOHH, 3/1eMEHTOB paM ABYTaBpPOBOro WAM KopobuyaToro cedeHus, B y3nax NpuMblKaHusa 6anok K
KOJIOHHaM Unun Apyrum basnkam.

15.9.3 Knaccmnpuumpytotca ®C no cnegyownMm npmsHakam.

I - no ycnoBusam paborbi:

a) OC KOHCTpYKUWUIM rpynnbl 1;

6) ®C KOHCTpYKUMM rpynnbl 2 u 3;



B) ®C KOHCTpYyKUMI rpynnbi 4.

Fpynna KOHCTpyKuun onpegensetcs no 4.3.1 n npunoxenuto B.

II - no geiCTBYHOLWMM HaNpAXKeHUAM B OKOoJ10psiaHLLEBOW 30HEe (pUCYHOK 21a):

a) C 04HO3HAYHOM 3MIOPON CXKMMAIOLWMX HOPMAsIbHbIX Hanps)keHun (cxaTtoe ®C);

6) c o4HO3HaYHOW 3MNPOV pacTArMBaloLWMX HOpManbHbIX HanpsXxeHun (pactaHytoe OC);

B) C ABY3HA4YHOM 3MIOPOM HOPMaJibHbIX HanpsiXKeHuir (CXKaTo-U30rHyToe MM mM3rnbaemo-pacrsaHyToe
oC).

lla 117 lis

e

1/ i \2

1 - okonodgnaHuesas 30Ha; 2 - 60nTbl

PucyHok 21a - Knaccudmkaumsa ®C no 4ENCTBYOWMM HanpshXXeHnsMm B okonodiaHUEeBOM 30He
III - no npeaBapuTenbHOMY HaTs)keHuto 6ontoB Bo ®C:
a) 6e3 npeaBapuTENbHOIO HaTsXeHUs 601TOB;
6) c npeaBapuUTenbHbIM HaTsXKeHneMm 60nToB.
IV - no cnoco6y nepenayumn nonepeuHbix cun Bo ®C yepes:
a) 6onTbl, paboTatoline, B TOM YNCNE Ha Cpe3;
6) cunbl TpeHnsa Yepes KOHTaKTUPYHoLWMe NOBEepPXHOCTN Ha CKaTbiX yvyacTkax ®C;
B) creumanbHble NPOTUBOCABUIOBbIE YNOpbl (ONOPHbIE CTONMKK, pebpa u T.4.)

Mpu oTcyTcTBUKM NonepedHoit cunbl, ®C no npusHaky IV He knaccuduumpyercs.

15.9.4 Ha ocHOBaHuUWM pacyeToB B MNpPOEKTHOM AokyMeHTauumm OC cnepyer knaccuduumpoBaTb B
cooTBeTCTBMM € 15.9.3 No BCeM Npu3HaKaM.

15.9.5 ®naHueBble coegnHeHNs KOHCTpykuuin rpynnel 1 (I, a) cnegyeT nNpoekTUpoBaTb TOJSIbKO Ha
6onTtax c npeaBapuTenbHbIM HaTsxeHnem (III, 6);

KOHCTpYKUMM rpynnbl 2 n 3 (I, 6) - ¢ yyueToMm nonoxeHun 15.9.6-15.9.13;

KOHCTpyKum rpynnel 4 (I, B) - no 14.2 u3 crann (pasgen 5) 6e3 ydyera A[OMOSHUTENbHbIX
TpeboBaHMI MO OTHOCUTESIBHOMY CY>XEHMWIO B HaMpaB/ieHMN TONLWMHBI NMpoKaTa.

15.9.6 O®naHueBble coeaWHEHUS, MOABEPXEHHbIE CXATUID WM COBMECTHOMY AENCTBUID CXaTus C
narnéom (II, a), cnegyet NpoeKkTMpoBaTb M paccumTbiBaTb No 14.2. MNpn nepegayde nonepeyHbiX CU Yepes
nosepxHocTtn Tpenus (II1,6 + IV,6), yumTbiBaloT nosoxeHus 14.3.



15.9.7 ®naHueBble COEAMHEHUSA, OTHECEHHble Mo knaccudbumkaumm k II, 6 wn II, B, cnepyer
paccyuTbiBaTb MO MNPOCTPAHCTBEHHON cxeMe paboTbl MAACTMHbI C MCNOAb30BaHWEM anpobmpoBaHHbIX
MEeTOAMK, WM METOLOM KOHEYHbIX 3/IEMEHTOB C YYE€TOM eOMEeTpPUYEecKon M (PpU3n4eckorn HeIMHENHOCTH
paboTbl COEAUHEHUSA, NN METOAOM NpeaenbHOro paBHOBECUS B COOTBETCTBUU C AencTBytowmmmn HA.

Mpy HanMuuM HadanbHbiX HecoBepweHcTB ®C B BuAe rpnbOBUMAHOCTU, UCMOJSIb3YEMble pacyeTHble
mogenn ®C AoMXKHbl yuuTbiBaTb, YTO 60MTbl paboTaldT Ha pacTsHXKeHMe U Ha mn3rmb, BO3HMKAKOLWMA NpU
aedopmmpoBaHum rpnboBuAHbIX baaHLEeB Mo Harpy3Kom Uamn m3-3a oTCYTCTBUSA NapannesibHOCTU OMNOPHbIX
NOBEPXHOCTEN rosioBkn 60aTa U raikm, Bo3HMKawLWen npun dpesepoBke rpnboBnaHbIX driaHLUes.

15.9.8 MNpwn npoektnpoBaHmn OC cnenyet NpoBepsiThb:
a) NMPOYHOCTb U MECTHY0 YCTOMYMBOCTb COEANHSAEMbIX 3/IEMEHTOB B OKO10(IaHLEBON 30HE;

6) Hecywyl CNOCOBHOCTb CBapHbIX LWBOB KpernseHus ¢naHua K 3/eMeHTaM KOHCTPyKuMu B
COOTBETCTBMU C TpeboBaHussMu 14.1;

B) MPOYHOCTb (hnaHua B pacTsiHyTom 30He OC, OTHeCeHHbIX Mo Knaccudpukaumm k 11,6 v 11,8;

r) Hecywyto cnocobHocTb 601TOB B pacTaHyTol 30He ®C, OTHEeCEeHHbIX Mo knaccudpumkaumm K II,6 u
II,B;

A) Hecylwylo cnocobHocTb Ha casur: ang ®C III,6 + IV,6 - B cooTBeTCcTBUM C TpeboBaHusaMu 14.3;
ans ©C Ill,a + IV,a - B cooTBeTCcTBMM C TpeboBaHuammn 14.2; ana ®C IV,B - HecyLlyto CNOCOBHOCTb Ha
cABUr cneunanbHoro ynopa (onopHoro cronunka, pebpa wn 1.4.).

15.9.9 Ana ®C II,6 mn II,B y3en npuMblKaHuMsa 6ankm K TMOJSIKE KOJOHHbI, AOMOJIHUTENBbHO K
TpeboBaHmamM 15.9.8, cnegyet npoBepsiTb Ha:

a) NPOYHOCTb U MECTHY0 YCTOMYMBOCTb MOJIKU KOJIOHHbI;

6) MPOYHOCTb U MECTHYIO YCTOﬁLIMBOCTb CTEHKWN KOJIOHHDbI (B TOM 4yucne OT COBMECTHOro AEeNCTBUS B
KOJTOHHE NpoAOoJibHbIX CU/1, MOMEHTOB, CABUTIakOLWNX CVIJ'I).

15.9.10 Mpu npoektupoBaHmmn OC ans dnaHUeB cneayeT NPUMEHSTb CTajlb B COOTBETCTBUU C
pasgenoMm 5 mn npunoxeHuem B; gna ®C, OoTHeECeHHbIX Mo knaccudpumkaumm Kk II,6 n II B, - cranb C
AONONHUTENbHbIMKM TPEBOBAHMAMN MO OTHOCUTENBLHOMY CYXEHUI0 ANns 06pa3uoB B HarnpaBAE€HUWN TOJILLMUHbI

npokata \,He MeHee 35 % c yyeToM nonoxeHunn 13.3 n 13.5.

15.9.11 MNpwu npoekTtnpoBaHumn ®C II,6+III,6+I1V,6 wn II,B+III,6+IV,6 cnegyer npuMmeHsATb 60nTbI
KnaccoB npo4dHoctn 8.8, 10.9, 12.9 n COOTBETCTBYIOWMNE UM FanKM U Wwanbbl. Ana octanbHbix OC 60NThI
cnepyert BbibupaTtb No 5.6 n 14.2.

OTBepcTva 1 60NTbl CrieAyeT pa3MeLwaTb C yYeToM TpeboBaHuii Tabnuubl 40.

Mankn 6onToB, ycTaHaBiuBaeMbix 6e3 npeaBapuTenbHoro Hats)xeHusa (PC III,6), AOMKHbI ObITb
3adMKCMpPOBaHbl OT PacKpy4YmMBaHMS KOHTprakamm, Npy>XuHHbIMK Wwanbamu u T.4.

15.9.12 TpeboBaHMsA MO HaTSXKEHMIO O6ONTOB W K KOHTPOSO TMJIOTHOCTM KOHTaKTa Mexay
nosepxHoctsamMu dnanHues gna ®C III1,6 + IV,6 npusegenbl B CIN 70.13330.

15.9.13 T[lpuemka B 3kcnayaTauuMio OC NpuM  HanAUuMM  HadvaslbHbIX HECOBEPLUEHCTB B BuUae
rpM6OBUAHOCTN  AO/KHA  OCYLLECTBASTbCS MOCAEe  MOSyYeHUs  MOJIOXKMUTENbHbIX  pe3yfnbTaToB  Mpw
BbIMOJIHEHUM AOMOSHUTESNbHbIX PacyeToB.

Pacuer OC III,a+IV,a c Hennockumm dnaHuamm (NpU HaIMuYMKM 3a30POB MEXAY KOHTAKTHbIMMU
NOBEPXHOCTAMM), BbIMONHAKT, Kak coeanHeHnin ¢ nnockumm dnaHuamm (cMm. 15.9.5-15.9.9) 6e3 3a30pos,

MPUHMMas pacyeTHoe conpoTuBieHne oaHobonToBoro coeavHenusa Ry, =0,54R,,,, , He3aBuCMMO OT knacca

npoyHoctn 6onToB, M KO3apdUUMEHT ycnosumin pabotbl dnaHua Y. =1,4. lpu 3TOM 3a30pbl Mexay



CoeauHAeMbIMU 31eMEHTAMUM C HEMTOCKMMK (baHUaMM A0MXKHbI YAOBETBOPSATh crieaylowmnM TpeboBaHuaM:
a) 3a30pbl B 30He wWakbbl - He 6bonee 1,2 MM BKJIIOUMTENBHO;
6) KpaeBble 3a30pbl N0 NepuMeTpy daaHua - He 6osiee 4 MM BKJIHOUYUTENBHO;

B) 3a30pbl Mexay (aaHuaMm no LUeHTPasbHbIM IMHUAM CXKaTblX MOMIOK M CXKaTbIX 30H CTEHOK - He
6onee 0,1 MM; MO UEHTPasbHbIM IMHUSAM PACTAHYTbIX MOMOK N PAcTSAHYTbIX 30H CTEHOK - He 6osiee 1,2 MM.

Moapasgen 15.9 (N3meHeHHas pepakunsa, N3m. N 1, 2).

15.10 CoeanHeHmn c ppesepoBaHHbIMU TOpPLaMM
B coegnHeHusix aneMeHTOB C ¢pe3epoBaHHbIMM TopuaMm (B CTbikax M 6a3ax KOMOHH M T.m.)
CKUMAIOLWYO CUy cneayeTt cYMTaTh MOSHOCTLIO NepeaarLencs yepes Topubl.

Bo BHeULEHTpeHHO cCxXaTbiX (CXkaTo-uarmbaembix) 3/eMeHTax CBapHble WBbl M 60ATLI, BK/KOYas
BbICOKOMpPOYHbIe, YKa3aHHbIX COEAWMHEHWI crieayeT paccyMTbiBaTb Ha MaKCuMMasbHOe pacTarmeatoliee
ycunme oT AeNCTBUS MOMEHTa M MPOAOSIbHOW Ccuibl Npu Hanbosee HebnaronpusaTHOM MX COYeTaHuu, a
TaKXe Ha caBuUratoulee ycuane oT 4ENCTBUS NOMNEPEeYHOn Cunbl.

15.11 MoOHTaxHble KpernJieHus

15.11.1 MoHTaxHble KpenneHuss KOHCTPYKLUMUA 34aHUA U COOpPYXeHUh c 6ankaMm KpaHOBbIX MyTeW,
pacCyYMTbIBAEMbIMW Ha YCTaNOCTb, @ TakXe KOHCTPYKUWI MoA Xene3HoA4OpPOXHble COCTaBbl AOJIXKHbl 6biTb
CBapHbIMU UIN (PPUKLMOHHBIMU.

B MOHTa)XHbIX COEANHEHUAX STUX KOHCTPYKLMIA cneayeT NpuMeHaTb 601Tbl kKacca ToOYHOCTM B:

AN KperyieHnsl MporoHoB, 3/1EMEHTOB (POHApPHOM KOHCTPYKLUMW, CBSA3EN MO BEPXHMM nosicam depm
(Npy HanMuMmM CBA3er MO HMXKHMM MOsSICaM WJIN XECTKOW KPOBAW), BEpPTUKasbHbIX CBSA3el no depmam u
¢doHapsaM, a Takxe aneMeHToB (haxBepka;

ONs KpenjeHunst CBsA3el MO HWXHUM nosicaM depM NMpU HaIMuyMM XKECTKOM KpoBnu (NpuMBapeHHbIX K
BEPXHUM MosicaM Xese306eTOHHbIX UM apMUPOBaHHbIX MANUT N3 SYEUCTbIX 6ETOHOB MNW NPUKPENNIEHHOrO B
Kak4Ayt BOJSIHY MpodMAnpoBaHHOro Hactuia u T.m.);

ANS KpPEernieHusl CTPOMUIIbHbIX W MOACTPOMUIbHBLIX (EPM K KOMOHHaM M CTPONWUAbHbIX ¢epM K
NOACTPOMNWIIbHBLIM NPU YC/TOBUKN Nepeaayvm BEpTUKANbHOIO ONMOPHOro AaBfeHUsl Yepes CTOJUK;

AN KpensieHnst paspes3HbiXx 6anoK KpaHOBbIX MNyTenm Mexay cobon, a Takxe ANns KpereHus ux
HMXKHEro rnosica K KOJIOHHaM, K KOTOPbIM HE KPEMSTCS BEPTUKasbHblE CBSA3U;

AN KpennieHus 6anok paboumx MAOWAA0K, He MOoABEepralolmnxcs BO3AENCTBUIO ANMHAMUYECKUX
Harpysok;

ANS KpenieHust BTOPOCTEMNEHHbIX KOHCTPYKLUMIA.

15.11.2 [na nepepacnpegeneHns nsarnbatowmx MOMEHTOB B 3/IEMEHTAX pPaMHbIX CUCTEM KapKacCHbIX
30aHUN B y3/ax COEAMHEHUS purenen C KOJIOHHaMU MPUMEHSATCS CTanbHble Haknaaku, paboTtawowme B

NNacTUYecKon cTaanv. Haknagkv cneayeT BbINOAHATL U3 CTanel ¢ NpeaenoM Tekyyectu o 345 H/mm2 .

Ycunms B Haknagkax cnefyer onpeaensTb MpyM MUHUMAanbHOM npeaene Tekyuyectr Symiy =R}.n n

MaKCMMasIbHOM Mpejesne TeKyHecTh Symgy = Ky +100H/MM2

MpofosibHblE KPOMKW HaKM1aAoK, paboTalowmnx B NAacTUYECKON CTaguu, AOMXKHbI 6biTb CTPOraHHbIMU
nnu bpesepoBaHHbIMM.



15.12 OnopHble YacTu
15.12.1 HenoaBwXHble WapHUPHbIE OMOpPbl C LEHTPUPYILWUMK MPpOoKIaaKaMu, TaHreHumanbHble, a
npun BecbMa 60MblWNX peakumnax - 6anaHcMpHble ONopbl criefyeT NPUMEHSATb Npu HeobXxoAMMOCTU CTPOro
paBHOMEPHOro pacnpeaeneHust AaBaeHns nog Onopon.

Mnockme unu KaTKOBbIE MOABWXHbIE OMOPbI CNeayeT MPUMEHATb B Cly4dasax, KOrga Huxenexauas
KOHCTPYKUMS A0/HKHA ObiTb pasrpy)XeHa OT rOpM3OHTAsIbHbIX YCUAWKM, BO3HMKAKOLWMX MPU HENOABUXKHOM
onupaHuun 6ankn nnun depmsol.

KOBCbeVILI,MeHT TPEeHMS B NMAOCKUX NOABMXHbBIX ONopax cneayeT npuHuMaTb paBHbiM 0,3, B KaTKOBbIX -
0,03.

15.12.2 Pac4yeT Ha cCMsATME B UMAMHAPUYECKMX wapHupax (uandax) 6anaHCUpHbIX ONop crepyeTt
BbINOSIHATL (MPW LEHTpasibHOM YyI/ie KacaHus MoBEpPXHOCTEN, paBHOM munm 6onbwem 90°) no popmyne

F (1,250 1Ry, ) <1, (199)

roe F - paBneHune (cuna) Ha onopy;
7, {- paAvycC 1 AfMHa WapHMpa, COOTBETCTBEHHO;

RFP' pacyeTHOe COMpOTUB/IEHUE MECTHOMY CMSATUIO MPU MJIOTHOM KacaHUW, MPUHMMAeMoe COrnacHo
TpeboBaHuaM 6.1.

15.12.3 PacyeT Ha gmameTpanbHOe C)KaTue KaTKOB CiiefAyeT BbIMONHATb No dopMmyne

Flind R gv,021, (200)

roe - 4Yncyo KaTKoB,
a , /- AMAMETP U ANIMHA KaTKa, COOTBETCTBEHHO;

K,; - pacuyeTHoe COMpoTUB/IEHWE [AMAMETPASIbHOMY CXKATUI0O KaTKOB MpuM CBOBOAHOM KacaHuu,
npuHMMaeMoe cornacHo Tpebosanumsam 6.1.

16 Tpe6boBaHMA NO TMNPOEKTUPOBAHUID KOHCTPYKLMWA OMOp BO3AYWHbLIX JIMHUKA
aneKkTponepeaayun, OTKPbITbIX pacnpeaenmuTesibHbiX YCTPOUCTB U KOHTAKTHbIX CeTei TpaHcnopTta

16.1 NS KOHCTPYKUWUIA U COEAMHEHWI OMOp BO3AYLWHbIX NUHWUI 3nekTponepenayn (BJ1), oTKpbITbIX
pacnpegenutenbHbiXx ycTponcTtB (OPY) u KOHTakTHbiXx ceTeirr TpaHcnopta (KC) cneayeT NpuUMeHsTb
MaTepuanbl B COOTBETCTBUM C TpeboBaHUsMK pasgena 5 n npunoxeHus B.

16.1a B 3aBMCMMOCTM OT Ha3HAYeHUS U TUMNa UX COeQUHEHUNI KOHCTPYKLUMM OMOp NoApas3nensoTcsa Ha
rpynnbl:

rpynna 1 - cBapHble creumasnbHble ornopbl 601bWNX Nepexoa0B BbiCOTOM CBbile 60 M;

rpynna 2 - cBapHble onopbl BJl, KpoMe ykKasaHHbIX B rpynne 1; cBapHble onopbl OWMHOBKW WU MO
BbiktouaTenn OPY He3aBUCMMO OT HaMpshXeHwusl, cBapHble onopbl nog obopygosaHue OPY HanpshxeHnem
cebiwe 330 kB; KoHCTpykumm u anemeHTbl KC, CBfI3aHHble C HaTAXXeHMeM npoBOAOB (TArW, LWTAHMNK,
XOMYTbl), @ TakXXe Onopbl, YKa3aHHble B rpynne 1, npn oTCyTCTBMU CBapHbIX COEANHEHWN;

3 - cBapHble u 6onToBble onopbl Nog obopynosaHue OPY HanpsxeHnem ao 330 kB, kpome onop nopj
BbIK/TIOYATENMN; KOHCTPYKLUMU M 3/IEMEHTHI HECYLMX, MOAAEPXKMBAKOWMX U DUKCUPYHOWNX YCTponcTB KC
(onopbl, pUrenn XecTknx nonepeymH, NpPoXXeKTopHble MayTbl, (PUKCaTopbl), @ TaKXe KOHCTPYKUWM rpynnbl
2, kpoMe KC, npu OTCYTCTBUM CBAPHbIX COEANHEHWI;

4 - cBapHble u 6ontoBble KOHCTPYKUUKN KabenbHbIX KaHanoB, AeTann HYTGVI NepeEKaTKn



TpaHcdopMaTopoB, Tpanbl, NECTHULbI, OrpaXAeHus U Apyrve BCroMoraTe/lbHble KOHCTPYKLUU U SNEeMEHTbI
OPY, BJ1 n KC.

16.1, 16.1a (3meHeHHas pegakums, N3m. N 1, 2).

16.2 bonTbl knaccoB ToyHoCcTM A n B gnsa onop BJ1 BbicoTonm go 60 M mn koHcTpykumii OPY n KC
cnepnyet npuHMMaTb, KakK ANS KOHCTPYKLUMW, HE pacCYMTbiBaeMblX Ha YCTanocTb, a Ana draHueBbIX
coeanHeHun n ornop BJ1 BbicoTon 6onee 60 M - Kak 419 KOHCTPYKLUUN, pacCYMTbIBAaEMbIX Ha yCTanoCTb, NO
Tabnuue .3 (npunoxexune IM).

dnaHueBble coeanHeHns 6e3 KOHTPONMPYEMOro HaTsXeHus 60NATOB MPUMEHSTCA ANS CoOeAMHEHUS
KOHCTPYKUWMN, yKa3aHHbIX B HacTosLWEM pasjene, BHe 3aBUCUMMOCTM OT Knaccudukaumm HanpsHKeHuin B
okonodnaHuesomn 3oHe II no 15.9.3.

Ons ®C, noaBep)XeHHbIX okaTtuio (CxaTunio ¢ n3rnbom), ¢ 6ontamm 6e€3 KOHTPONMPYEMOrO HaTSXEHUS
cnepyer npuMeHsTb 60nTbl, raiku m warbbl B COOTBETCTBUM C 5.6.

(N3MeHeHHas pepakunsa, N3m. N 2).
16.3 (UckntoueH, Mam. N 2).

16.4 Mpwu pacuyetax onop BJ1, koHcTpykuun OPY n KC cnegyet npuHUMaTb KO3 PULMEHTbI YCI0BUI
paboThl, yCTaHOB/IEHHbIEe B 7.1.2, pa3aenax 4 u 14 n no tabnuue 45.

Ona onop BJl, OPY n KC 3HauyeHue KoadpduuMeHTa HageXHOCTU MO OTBETCTBEHHOCTU Y, cneayeT
NMpUHMMaTb B COOTBETCTBUM C TpeboBaHusamu NOCT 27751.

PacyeT Ha MpPOYHOCTb pacCTAHYTbIX 3/IeMEHTOB onop no d¢opmyne (5) ¢ 3aMeHOM B Hel 3Ha4YeHus
Rywa R, /¥, He ponyckaercs.

(N3MeHeHHas pepakunsa, N3m. N 2).

Tabnuua 45

DNneMeHT KOHCTPYKUNI KoadhdunumneHt
ycnosuii paboTbl

e

1 CxaTble nosica M3 OAMHOYHbIX YrofIKOB CTOeK CBO6OAHO CToALLEN
onopbl B MepBbIX [ABYX MNaHensx oT 6alMaka npu  Y3/0BbIX

coeaMHEeHUnAX:
a) Ha cBapke 0,95
6) Ha 6onTax 0,90

2 OCxaTbl 21€eMEeHT MJIOCKOW pelleTyaTon TpaBepcbl M3 OAWMHOYHOIrO
PaBHOMOJIOYHOIO Yroska, MpPUKpPensIseMoro oAHOM nonkon (PUCYHOK
22):

a) Nosc, NpUKpensisemMblii K CTOMKE Onopbl HENOCPeACTBEHHO ABYMS 0,90
6onTtamMm n 6onee, NOCTaBAEHHbIMM BAO/b NOsiICa TPaBepPChl

6) nosic, NnpukpenaseMblii K CTOMKE onopbl 04HUM 60/TOM MK Yepes 0,75




hacoHKy
B) pacKocC M pacrnopka 0,75

3 OTTsKKa M3 CTalbHOrO KaHaTa WAM Ny4dyka BbICOKOMPOYHOM
NPOBOOKMW:

a) ANs MPOMEXyTOYHOM ONOpbl B HOPMasnbHOM pexnme paboTbl 0,90

6) ons aHKepHOWN, aHKEPHO-YIrNOBON U Yr10BOW OMNOp:

B HOpMaJibHOM pexume paboTbl 0,80
B @aBapuUMHOM pexunme paboThbl 0,90
MpuMeuyaHme - VYkasaHHble B Tabnuue koaddUUMEHTbI YycnoBun paboTbl He

pacnpoCcTpaHATCA Ha COEANHEHUA 2ZTIEMEHTOB B y3J/1aX.

16.5 Mpwn onpeaeneHnn NpuBeAeHHON rMb6KocTn Nno Tabnunue 8 HaMboNblLY M’MBKOCTb BCEr0 CTEPXKHS
Aoy CNEAYET BBIUNCAATL MO DOPMYNaM:

AONa YETbIPEXTPAHHOIO CTEPXXHA C NapannesibHbiIMU NosdCamMu, WapHNPHO ONeEPTOro no KoHuawm,

Ay = 24 18 ; (201)

ANS TPEXTPaHHOr0 pPaBHOCTOPOHHErO CTEPXXHSA C MapasiefibHbIMK MOosiCaMu, LWapHUPHO OMepToro no
KOHLaM,

Mgy = 2,580 0 (202)
ans cBobo4HO CTosILLEN CTOMKM NMpaMuaanbHon ¢popMbl (PUCYHOK 15)

Aoz = 2WkiDy, (203)

roe | - reomeTpuyeckasl AsiMHa CKBO3HOIO CTEPXKHS;
b - paccTosiHne Mexay oCsAMMU NosicoB Hanbosiee y3KON rpaHn CTEPXXHS C NapannefbHbIMU Mosicamu;

h - BbicOTa cBOH6OAHO CTOSILLEN CTONKM;

=125, IE:!-}E — 2,75, [ 1+ 35 - k0abPULMEHT ANs onpeaeneHns pacyeTHON ANUHbI, rae .1 & -

PaCCTOSIHUA MeXAy OCSMM MOSCOB MMpaMuAasibHOM OMoOpbl B BEPXHEM U HUXXHEM OCHOBaHMSAX Hambonee
Y3KOW rpaHn COOTBETCTBEHHO.
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PucyHok 22 - CxeMma TpaBepChbl C TPeyrosibHOW peLleTKomn
16.6 PacuyeT Ha yCTOMYMBOCTb MPU CKATUKM C N3FTMOBOM CKBO3HOIO CTEPXKHS C peleTKaMm NMOCTOSHHOro
no ANMHe ceyeHnsa cnefyeT BbINOMHATL No pasaeny 9.

[Nsi paBHOCTOPOHHEro TPEXIPaHHOrO CKBO3HOMO CTEPXHS C peweTKamMyu MOCTOSSHHOro Mo AJIMHe
CEUYEHUS OTHOCUTENbHbIN 3KCLUEHTPUCUTET ClIeAyeT BblUMCISATb Mo popMynam:

npu narmbe B NAOCKOCTWN, NEPNEHANKYNISIPHOW K OAHOW M3 rpaHen,

mo=3A6RM ((NE) (204)
npu nsrnbe B NIOCKOCTU, NapasenbHON OAHON U3 rpaHen,

mr = 3RM(NB), (205)

rae b - pacCctosiHMe Mexay OCSMUM NOSICOB B MIOCKOCTU FPaHu;
£ - koadduUMeHT, paBHbii 1,2 Npu 60ATOBbLIX coeanHeHnax n 1,0 - Npu CBapHbIX COeAMHEHUSAX.

16.7 lMpwn pacyeTe Ha YCTOMYMBOCTb MPU CXKAaTUU C M3rMBOM CKBO3HOIO CTEPXHS C peweTtkaMmu Mo
9.3.1 1 9.3.2 3HaueHune 3KcueHTpucuTeTa = nNpu 60NTOBbIX COEAMHEHUAX SNEMEHTOB C/eayeT YMHOXaTb Ha

KoapdunumneHT 1,2.

16.8 Tlpn npoBepke YCTOMUMBOCTM OTAEAbHbIX MOSICOB CTEPXHS CKBO3HOIMO Ce4YeHuss onop C
OTTSHKKaAMU Mpu OKaTuM C M3rmMbom, NpoAoOSbHYK CUlY B KaXAOM Mosice crneayeTt onpeaensatb C y4eTOM

AOMONHUTENBHOIO yCnnun4a Nad OT usrnbatowero MoOMeHTa M, Bbluncngemoro no ,CI,ECDOle/IpOBaHHOﬁ cXeme.

[Ona wapHMpHO OMepTol MO KOHUAM peleTyaTol CTOMKKM MOCTOSSHHOrO MO AJ/IMHE MNPSMOYrOJIbHOIO
ceyeHus (tTvn 2, Tabnuuya 8) onopbl C OTTSXKAMW 3HA4YeHMEe MOMeHTa M B cepeiuHe OJIVHbI CTOMKW Mpwu
n3rnbe ee B 0AHOM U3 NOCKOCTEN, X-X UK Y-y, cneayeT onpeaenaTtb no ¢gopmyne

M=M, +(BNI5)(fy +7y), (206)

roe Mg - n3rnbarLwnn MOMEHT B cepeanHe AJINHblI CTOMKK OT MOMNEepeYHON Harpysku, onpenenseMblii Kak B

b6ankax;
[ - K03 dUUMEHT, NPUHMMAEMBIA COrnacHo 16.6;



N - npoaonbHasg cuna B CTOVIKe;

fg- npormb CTOMKM B cepeAuHe OJIVMHbI OT MOMEPEYHOW Harpy3ku, ornpeaensieMbin Kak B 06blYHbIX

6ankax c NCrnonb3oBaHMEM npnBeaeHHOro MOMeHTa MHepUunn cevyeHun4d "’ilg '

Jn =0,0013 - HayanbHbIA NPOrMG CTOMKKU B MNIOCKOCTU U3rnba;

5=1-0IM*I(Ely) .

3pechb: /- ANVHA CTOMKN; :ﬂfzflzgf ,

roe A - naowaab CeYeHns CTOMNKMK;
?Lgf - NpuBeaeHHas rmbkKoCTb CTOMKK, onpeaensdemas no Tabnuue 8 ang cevyeHms Tmuna 2 € 3aMeHON B

dopmyne (16) A, Ha A, unn ?'-JJ COOTBETCTBEHHO MJIOCKOCTUN U3rmnba.

Mpu m3rmbe cToikn B ABYX niockocTax ycunuve N, ;cneayer onpeaensatb no dopmyne (124); npwu
3TOM HauasbHbIA Nporné f, Cneayet yuuTbiBaTb TOSbLKO B TOW MJIOCKOCTWM, B KOTOPOWM COCTaBfstoLas

cunua N, ; oT momenTa M, unn M, umeeT HauBonbluee 3HaueHue.
i X F

16.9 MonepeyHyto cnny Q B LWIAPHMPHO OMEPTOM MO KOHUAM CTOMKE C pelleTKamMn MOCTOSHHOro no
ANTMHe NpsaAMoyronbHoro cedeHus (tun 2, Tabnuua 8) onopbl C OTTSXKAMW NpPU CKaTUK C n3rmbom B ogHOM
N3 NJIOCKOCTEN X-X UK y-y CneayeT NMpMHUMaTb NOCTOSIHHOM MO ANIMHE CTOMKM 1 onpeaensTb no dopmyne

2 14pA
Q:Qmax—i_T{fg‘i'fn), (207)
rae Qmax - MaKCuMMaJjibHaaA nonepeyHada cCcuia OoT I'IOI'IepeLIHOf/'I Harpyskm B TUIJIOCKOCTU M3rl/|6a,

onpegendeMada Kak B 6ankax.

OcTanbHble 0603HaueHns B dopmyne (207) cneayeT NpuHMMaTb TakKMMK Xe, Kak B popmyne (206).

16.10 [lna wapHMpHO ONEpTOM MO KOHLAM peLleT4yaToin CTOMKM NOCTOSHHOro Nno AJsiInHe TPeyrosibHOoro
CKBO3HOro ce4yeHus (tun 3, Tabnuua 8) onopbl C OTTSXKAMWU MNpuM OKaTMM C KU3rMbom B OO4HON U3
NJIOCKOCTEN X-X WNW y-y 3HadeHne MOMeHTa M B cepeanHe ee ANIMHbI cneayeT onpenensatb no dopmyne
(206), a npuBeaeHHy rMb6KOCTb - No Tabnuue 8 Ans cevyeHms Tmna 3.

Mpu n3rnbe CTOMKM B ABYX MSIOCKOCTAX 3HadyeHue ycunua N,z cneayer npuHuMath 64bWINM U3 ABYX
3Ha4YeHU, onpeaensemMblx No hopMyne

Ny =11860M, fbvnn Ny =058M, /8 +Myfb, (208)
Mpu yuete o6omx mMomeHTOB M, 1 M} BO BTOpOi opMyse (208) HayasbHbIM NPOrn6 CTOMKM 7y B

KaXaolh U3 AByX MJIOCKOCTEN cneayeT NnpMHUMaTh paBHbiM 0,001 .

16.11 MNonepeyHyo cuny Q B MSIOCKOCTM FPaHuM B LUAPHUPHO OMNEPTOM MO KOHLAM peLleTYaTon CTonKe
TPeyronbHOro CKBO3HOIO CEYEHUsI OMnopbl C OTTSHXKKAMM Mpu CKaTUM C u3rMbom creayeT onpenenstb Mo

dopmyne (207) c yyeToM npuBeaeEHHON MMOKOCTH f"'-gf , onpeaenseMoi no Tabnuue 8 onsa cedeHus Tuna 3.

16.12 PacyeT Ha YCTOMWYMBOCTb CXKaTbIX 3/IEMEHTOB KOHCTPYKLMWA U3 OAMHOYHbIX YrosikoB (nosicos,
peLweTkn) cneayeT BbINOJHATb C YYETOM 3KCLEHTPUYHOIO NMPUTOXKEHUS NPOAOSIbHOM CUSbI.

Kak LUeHTpanbHO CxaTble no d¢opmyne (7) 3T 3NEMEHTbl CleayeT pacCcyMTbiBaTb MNPU YC/IOBUU
YMHOXEHMUS MPOAOSIbHBIX CUM Ha KOIDDUUMNEHTBI iy U g, NPUHMMaEMble He MeHee 1,0.



B npocTpaHCTBEHHbIX BONTOBbLIX KOHCTPYKUMUSX MO PUCYHKY 15 (KpoMe pucyHka 15, B) M KOHLEBbIX
onop) Npu LEeHTPUpOBaHUM B y3J1€ 3/1IEMEHTOB U3 OAMHOYHbIX PABHOMOMNOYHbIX YFOAKOB MO UX puUckam npu
OAHOPSIAHOM pacrnofioXXeHnn 60NTOB B 3/eMEHTax PeleTKM U MPUKpPENnIeHnn packocoB B y3ne C ABYX

CTOPOH MONKMK Mosica 3HayeHns Ko3pPULNEHTOB i, U Xy CnefyeT onpeaensTsb:
Ans noscos npu . =3,5 (npu % >3,5 cneayeT npuHuMaTtb # =3,5) no ¢opmynam:
npu 0,55=¢/h =0,66 n Ny /N, =07

Gy = 1+[c/ 5 =0,55+R(0,2 = 0,050 W,pg f Ny ; (209)
PN 0,4 < /b 0,55 1 Mg { M,y £(2,33c/ 2 —0,58)

Chy = 0,95+ 01 /2 +[034 - 0622/ 2+ (0,2 - 0,058 N, I N, ; (210)
N1 PAaCKOCOB, MPUMbIKAOLIUX K pacCuMTbIBAEMON NMaHenu nosca, no dopmynam:

npu 0,55=¢/h =0,66 n My /M, <07
g =1L18-036c/b+(18c/ b -026V N, 5 (N, ; (211)
npn 0,4 < pfh <0,55 n My /N, =(2,33/56-058)

g =1-004c/b+(0,36-041c/ B)N g I N, . (212)

[ns npocTpaHCTBEHHbIX 6ONTOBbIX KOHCTPYKUWMIA NO pUCYHKy 15, r), aA) B dopmynax (210) n (212)
cnepyet npuHmuMmatb 0,45< /& < 0,55.

B dopmynax (211) un (212) oTHOWEHME pacCTOSAHUSA MO MOJIKE Yrojlka packoca oT obyluKka A0 pUCKH,
Ha KOTOpOW YycCTaHoBAeHbl 60MTbl, K WMPUHE NOJKM Yyronka packoca npuHsaTo ot 0,54 po 0,6; npwm

OTHOWweHun, paBHoM 0,5, kKo3dDPUUNEHT Tz, BblUUCAEHHLIA No dopmynam (211) n (212), gomxeH 6bITb
yBenu4yeH Ha 5%.

B NMpoOCTpaHCTBEHHbIX CBApHbIX KOHCTPYKUMSX M3 OAMHOYHbIX PABHOMOJMIOYHbLIX YrOJIKOB MO PUCYHKY

15, 6), r) (KpoMe KOHLEBbIX OMOp) C NPUKPENnJeHNEM PackoCoB B Yy3/e TOJIbKO C BHYTPEHHeN CTOpPOHbI
nonku nosica npu My /Ay =07 3HaueHns KoapbULNEHTOB Ty, M Cig CNeayeT NpuHUMaTh:

NpW LEHTPUPOBAHUUN B y3/1axX 3/IEMEHTOB MO LEHTPaM TSXECTU CEeYEHUI

Uy = Ty = 1,0,

Mpu LEHTPUPOBAHMUK B y3/1aX OCEN packocoB Ha 06yLLOK nosica

Oy = Chg = LO+ 012N, 5 (N, .
Mpu pacyeTe KOHCTPYKUMIA Ha COBMECTHOE [eiCcTBME BepTUKasibHbIX W MOMepeyYHbiX Harpysok U
KPYTSILLEr0 MOMEHTa, BbI3BaHHOIrO 06PbIBOM MPOBOAOB WV TPOCOB, MPUHUMAIOT Ty, = Gy = 1.0,

O603Ha4eHuns1, npuHaTblie B dopmynax (209)-(212):
C - pacCTosiHMe Mo MoJIKe yroska nosica oT obyLiKa A0 PUCKM, HA KOTOPOM pacnosiOXeH LLeHTp y3Na;

b - LWWMPWUHA NOJIKN yroJsika nosca,

Nm - NpoAao/sibHAadA Cua B NaHENN NosAca,

MN,.i- CyMMa Mpoekuuit Ha OCb Mosica YCWIMI B packocax, MPUMbIKAKOLWMX K OAHOWM Moske nosca,

nepefaBaeMasi Ha Hero B y3/fie U OnpeaesnsieMas npu TOM Xe COYEeTaHUW Harpysok, kak ans M. ; npw



pacyeTe nosdAcCa cneayetr npuHMMaTb 6onbwee M3 3HayeHui de, nony4vyeHHbIX ANnd y3/10B MO KOHUaM
naHenn, a Npn pacyeTe paCKoCoB - ANid y3/1a, K KOTOPOMY NPpUMbIKAE€T paCKocC.

(U3meHeHHasa pegakuuns, Mam. N 1).

16.13 PacuyeTHble ANUHBbI fgfm paguycCbl MHEPLMN CEYEHUI i Mpu onpegeneHmn rmbkoCcTn 371€MEHTOB

MIOCKUX TPaBepC C MosiCaMn U PELIETKON M3 OAMHOYHbIX Yro/kKoB (CM. pUCYHOK 22) cneayeT NpuHMMaTb
paBHbIMU:

ansinosica fop =iy, i=tyy, dor =l i=iy;

ANnst packoca lof =g, =iy ;

ANS Pacnopku lop =Ly, i =iy,

roe ix- paanyc mnHepunmn ce4eHmna OTHOCUTENIbHO OCH, napanneanoﬁ NAOCKOCTUN pEWIETKN TpaBEPChbI.

16.14 mbkoCTb MepBOro CHWU3Yy packoca M3 OAMHOYHOro Yyrosika pewertdyaTton cBobogHO cTosLen
onopbl BJT He gomkHa npesblwaTtb 160.

16.15 OTKNOHEHMS BEpXA ONOP U NMPOrnbbl TPAaBEPC HE AO/IKHbI NMPEBbILWAaTb 3HAYEHUIA, NPUBEAEHHbIX
B Tabnuue 46.

16.16 B cTanbHbIX MNPOCTPaHCTBEHHbIX KOHCTpyKumax onop BJT m OPY K13 OAMHOYHLIX YFONIKOB
cnepyet npegycMaTpvBaTb B MNoOMepeyHbiX ceyeHuax auadparMbl, KOTOpble AO/XKHbI pacrnofiaraTbCs B
CTOMKax cBob0AHO CTOALLMX OMOP He pexe, YeM yepe3 25 M, n B CTOMKax OMNop Ha OTTSXKKaX He pexe, yeM
yepes 15 M. [umadparmMbl AO/MKHbI TakKXe YCTaHaBAMBATbCSA B MeCTax MPUIOXKEHUS COCPeAoTOYEeHHbIX
Harpy3oK 1 rnepesioMoB MOSCOB.

16.17 Mpu pacyeTe Ha CMATME COEOUHSIEMbIX D/IEMEHTOB pELIETKN B O0AHOBONTOBLIX COEAMHEHUNX C
pacCcTosiHWEM OT Kpas 3/eMeHTa A0 LeHTpa OTBepCTus BAONb ycunusa MmeHee 1,5d cneayeT yunmTbiBaTb
npumedyaHue 2 kK Tabnunue 40.

B 04HO60NTOBbLIX COEAMHEHUAX SNEMEHTOB, MOCTOSHHO paboTalolWKUX Ha pacTaxeHue (TAr Tpasepc,
3/IEMEHTOB, MNPUMbIKALWMX K Yy3NaM KpenjeHuss npoBOAOB W TPOCOB, M B MecCcTax KpenjeHus
060pynoOBaHMS), pacCTOSIHUE OT Kpas 3/IeMeHTa A0 LEeHTpa OTBEPCTUSA BAOJSIb YCUAUA CleAyeT NPUHUMATb
He MeHee 2d.

16.18 Packocbl, npukpennsiemble K nosicy 6ontamm B O4HOM y3ne, AOIKHbI ObiTb pacrnosioXeHbl C
ABYX CTOPOH MOJIKM MNOSICHOIro yroJska.

Tabnuua 46
KoHCTpyKUMS n OTHocuTenbHo | OTHOCKMTENbHbIN Npornb Tpasepchbl 1 6anku (K
Hanpae/ieHWe OTK/IOHEHUS] | € OTK/IOHEHMe NponeTy Uin AJMHEe KOHCOMN)
Bepxa onopbl
(k BbICOTE
onopsbl)
BepTukanbHblii Fopn3oHTaNbHbIN
B Nponete Ha B Ha

KOHCOU nponere KOHCO1HN




KoHueBasa u yrnosas 1 1 1 He orpaHunumnsaetcs
onopa BJ1 aHkepHoro 120 200 70
Tnna BbiCOTOM A0 60 M
BAONb MPOBOAOB
Onopa BJ1 aHkepHOro 1 1 1 To xe
Tnna BbICOTOM A0 60 M 100 200 70
BAOJIb MPOBOAOB
MpomMexyTouHasa onopa He orpaHu- 1 1 "
BJ1 (kpoMe nepexoaHo) umBaeTcs 150 50
BAOJIb M nonepek
npoBoAOB
MepexogHblie onopbl BJl 1 1 1 "
BCEX TMUMOB BbICOTOM 140 200 70
cebiwe 60 M BAONB
npoBoAOB
Onopa OPY Bponb 1 1 1 1 1
npoBOAOB 100 200 70 200 70
To xe, nonepek 1 He orpaHu- He He orpaHuumneaeTtcs
npoBoOAOB 70 ymBaeTcs orpaHu-
ymMBaeTcs
7 Crolika onopbl noa 1 - - - -
obopypoBaHue 100
8 banka noa - 1 1 - -
obopyaosaHue 300 250
MpnmeyaHusa
1 OTtknoHeHue onop OPY u TpaBepc onop BJ1 B aBapuMHOM M MOHTaXHOM peXumax He
HOpMUpyeTCS.
2 OTKIOHeHMS n npormbbl Mo No3vumsaM 7 M 8 [OAXHbI 6blTb YMEHbLUEHbl, ecnn
TEXHUYECKNUMM YCOBUSAMM Ha 3KCnayaTaumto obopyaoBaHus ycTaHOBNEHbI 6onee xecTkue
TpeboBaHus.

Tabnuua 46 (U3meHeHHas pepakuus, Mam. N 2).

16.19 B 60nTOBbIX CTblKaxX MOSCHbIX PaBHOMOJ/IOYHbLIX YrOJIKOB 4ucio 60nTOB B CTbike cregyert
Ha3Ha4yaTb YETHbIM N pacnpenensTb 60/Tbl MOPOBHY MEXAY MOSKaMW yroska.

Yucno 60nTOB NpU OAHOPSAHOM M LLAXMATHOM MX PAcCMO/IOXEHUN, @ TaKXKe YMC/I0 NOMepPEeYHbIX paaoB
601TOB Npun ABYXPSIAHOM MX PacrofioXeHun cnegyet HasHadaTb He 6onee NATM Ha OAHOWM MOJMKe yrosika C
Ka>X4A0M CTOPOHbI OT CTbIKa.

YkaszaHHOoe 4umcno 60onNTOB M MonepedHbiX psAoOB cCreayeT yBennymBaTb A0 CEMUM MpPU YCIOBUMU
YMeHbLIEHNS 3HauYeHuns KosdpduumeHTa Yy, onpeaenseMoro no tabnuue 41, ymHoxeHuem Ha 0,85.

16.20 Pac4yeT Ha yCTOMUYMBOCTb CTEHOK OMOP M3 MHOrorpaHHbIX Tpyb npwu uymcne rpaHen ot 8 go 12
cnepyeT BbINOMHATL No hopmyne



oy (Y. 0 =1, (213)

rae O - Havbonbluee CKMMaloLee Hanps>keHWe B CEYEHUWN OMopbl Npu ee pacyeTe No AedOopMUPOBAHHOM
cxeme;
Tap - KPUTUYECKOE HaMPSIKEHUE, BblUMCsieMoe No dopMyne

Gc,=([3—ﬁ|'|[32—3,8fﬁ)wﬂy <R, . (214)

B=058+181/%, ;

I-w = (f?'ff]'ﬁ.'iq.y TH . yCNnoBHas rM6KOCTb CTEHKWN rPaHN WNPUHOM b 1 TONLWWHOMN t;

w=1+0,033%, (1- oy /o),

rae A, cneayet npuHuMaTb He 6onee 2,4;

Ta - HAMMEHbLIEE Hanps)XeHWe B Ce4eHNN, NpUHUMaeMoe Npu pacTaXKeHMN Co 3HAaKOM "MMHYC".

MHororpaHHbie Tpybbl AOMKHLI COOTBETCTBOBaTb TpeboBaHmamM 11.2.1 n 11.2.2 ana kpyrnbix Tpy6 c
paAnyCcoM OMUCAHHOM OKPYXXHOCTMW.

17 Tpe6oBaHuA NO NPOEKTUPOBAHNIO KOHCTPYKLMA aHTEHHbIX COOPY>XE€HUW CBA3UN BbICOTOM
ao 500 m

17.1 Ona cTanbHbIX KOHCTPYKLUMI aHTEHHbIX coopyxeHun (AC) cnefgyeT NpUMEHSATb CTanM COrnacHo
npunoxeHuto B (kpome ctanen C390K, C590, C590K), a Takxe CBapHble MPSMOLUOBHbIe M 6eCLlOoBHble
Tpybbl 13 ctanu C245, C255, C345, C355. MNpu aToM cneayeT NpuUHMMaTb pacnpeaeneHme KOHCTPYKUUIA Mo
rpynnam:

1 - OTTSXKM M3 CTaNbHbIX KAaHATOB U Leneil passiMyHoOi KOHMUIrypauum, Hecylmne BaHTbl aHTEHHbIX
MoOJIOTEH W aHTEHHble MPOBOAA; 3NEMEHTbl (MexaHM4yeckue AeTann) OTTSXKEK MauT U aHTEeHHbIX MOJIOTEH,
OEeTanN KpenneHus OoTTsSXeK K dyHAaMeHTaM W K CTBOJIaM CTallbHbIX onop; dnaHubl U dnaHueBble
COeANHEHUNs1 3/IEMEHTOB CTBOJIOB MauyT M 6alleH, BKIOYasi onopHble diaHubl 1 6aliMaku;

2 - CNNOWHOCTEHYaTble M pelleTdyaTble CTBOJIbI MaduT M 6aweH, peweTka, Anadparmbl CTBOJIOB
6aweHHbIX onop;

3 - NecTHUUbl, NepexoiHble NAoWaaKN; MEeTaNTOKOHCTPYKLUMN KpenaeHUs aHTeHHOro 060PYﬂ.OBaHMﬂ.

MaTepuanbl ons coeanHeHNnM cnepyeT nNpuHMMaTb COrfacHoO paszeny 5, HOpMaTUBHbIE U pacyeTHble
ConpoTnBNEHNA MaTeEPUANOB U COeaMHEHWUI - cornacHo pasgeny 6 v npunoxeHmam B u T.

(N3MeHeHHas pepakunsa, N3m. N 2).

17.2 Ana OTTSHXXEK M 3/IEMEHTOB @aHTEHHbIX MOJSIOTEH ClieAyeT NPUMEHSTb CTasibHble KPYrible KaHaTbl
ouMHKOBaHHble no rpynne CC, rpy3oBble HepacKpyudumBatowmecs OAWMHAPHOM CBMBKW (CnuvpasibHble) wuam
HepacKpy4uMBarLWMecs 4BONHOM KPECTOBOW CBMBKU C METaNl/IM4ECKUM CeEpAEYHMKOM (KpyrionpsaHbie), npu
3TOM CnupasbHble KaHaTbl cieayeT MPUMMEHsTb MpU pacyeTHbIX ycunmax ao 325 kH. B kaHatax cneayer
NPUMEHATb CTaNbHYIO KPYI/yl0 KaHaTHYH MPOBOSIOKY HambonblimMx AnaMeTpoB Mapkum 1. [ns cpegHe- u
CUNbHOArPEeCCUBHbLIX Cpen - MPUMEHATb KaHaTbl, OUMHKOBaHHble Mo rpynne XC, ¢ TpeboBaHMSMKU ANs
kaHatoB rpynnbl CC. [pu yBenuyeHuMn AAnHbl 06BA30OK M3 MSANKOM OUMHKOBAHHOM MPOBOJIOKMU,
PacnoJsIoXEeHHbIX NO KOHLAaM KaHaToB, Ha 25% cneayeT NpMMEHSTb pacKkpy4ymBatowmecs KaHaThbl.

Ona oTTsaXeK CO BCTPOEHHbLIMU U30MATOPaMM OPELLKOBOro TUNa cneayeTt NnpuMeHaTb CTajlbHble KaHaThl



C HEMETaI/IMYECKUMN CEPAEYHNKAMN, ECNN 3TO IOMNYCKAETCA paAnOTEXHNUYECKMMU TpeboBaHUSMU.

ANs OTTSHKEK C YCUIUSIMU, MPEBbILIAWUMN HECYLLYH CMOCO6HOCTb KAHATOB M3 KPYr/iioi MPOBOJIOKK,
cneayeT NpPUMEHATb CTallbHble€ KaHaTbl 3aKpbITOro TUMa M3 3eTO6pasHbiX U KIMHOBUAHBIX OLMHKOBAHHbIX
NMpOBOOK.

17.3 KOHUbI CTajnbHbIX KaHATOB B CTakaHax WM MydTax cneayeT 3aKpenssiTb 3a/IMBKON LMHKOBbIM
cnnasom LULAM9-1,571.

17.4 [Ona >3neMeHTOB aHTEeHHbIX MOJSIOTEH CcreAyeT MNpPUMEHATb MpoBoAa COrnacHo Tabnmue b.2.
MpnMeHeHWe MeaHbIX NPOBOJIOK AOMYCKAaeTCs TONbKO B Cly4asiX TEXHO0rM4ecKkom HeobxoamMmMoCTu.

17.5 3HayeHuMe pacyeTHOro conpoTuBaeHus (yCcunmsl) pacTs>kKeHMIO NPOBOAOB M MPOBOJIOK CrieayeTt
NPUHUMATb pPaBHbIM 3HAYEHWIO Pa3pbIBHOIMO YCUNUSA, YCTAHOBJIEHHOMY OCYAApPCTBEHHbLIMW CTaHAapTaMmu,

AeNneHHOMY Ha KO3 ®dUUMEHT HAAEXHOCTU N0 MaTepuany Y, :
ANS a/lOMUHUEBBIX N MeAHbIX NPOBOAOB Yy, =2,5;

Ansa CtaneaatoMMHUEBBLIX NPOBOAOB NP HOMUHAJIbHbLIX CEYEHUAX, MM 2

16 n 25 - Y =2,8;
35'95 - Tm =2,5;
120 n 6onee - Y =2,2;

Ana éumetTannmMyecknx ctanemegHbolX NpoBoOIoK Y., =2,0.

17.6 Tpu pacyetax KOHCTpykumnm AC cnegyeT npuHuMaTb KoadhduUMeHTbl ycnoBuii paboThl,
yCTaHoBNeHHble B 4.3, pa3gene 14 n tabnuue 47.

Tabnuua 47
DneMeHTbl KOHCTPYKL MU KoadhpuumneHT
YyCIOBUMA
paboTbl 7.

MpeaBapuTenbHO HaNpsAXXeHHbIE 31EMEHTbI peLLeTKH 0,90
dnaHubl:

KONlbLLEBOro TMNa 1,10

OCTaNbHbIX TUMOB 0,90
CTanbHble KaHaTbl OTTSHXXKEK MauyT UM 3NEMEHTbl @aHTEeHHbIX MOSIOTEH NPU UX
KonnyecTtee:

3-5 oTTaxek B sipyce unu 3neMeHTOB aHTEHHbIX NOMOTEH 0,80




6-8 OTTAXeEK B sipyce 0,90

9 n 6onee OTTHAXKEK B sipyce 0,95
3ajenka KOHUOB Ha Koyle 3aXuMmMamMum UM TouyeyHoe onpeccoBaHuMe BO 0,75
BTYJIKE
OnneTka KaHaTa Ha Koylle Uan nlonsaTtope 0,55
DNeMeHTbl KpenfieHUst OTTSXEK, aHTEHHbIX MOJI0TEH, NPOBOAOB, MOAKOCOB K 0,90

OMOPHbIM KOHCTPYKLUUSIM N @aHKEPHbIM (yHAAMeHTaM

AHKepHble TsxXun 6e3 pe3bboBbiXx coeanHeHUNM npu paboTe UX Ha 0,65
pacTsh)KeHne C n3rnbom

MpoywuHbl Npu pabote Ha pacTsiXKeHune 0,65
JeTann KpenneHun n coeanHeHun CTanbHbIX KAHATOB!:
MexaHu4yeckue, KpoMe ocel WapHUpoB 0,80

OCM LIApHUPOB NpU CMATUN 0,90

17.7 OTHOCuTenbHble OTKNOHEeHMs onop (K BbICOTE) HE A[O/MKHbI MpeBblwaTb 3HayeHuh (Kpome
OTK/IOHEHMN OMnop, ANs KOTOPbIX TEXHWYECKMM 3afaHMeM Ha TMpPOEeKTUPOBaHME YCTaHOB/IEHbl WHbIE
3HayeHus):

1/100 - npwn BETPOBOW UM FrONONEAHONW Harpyske;
1/300 - Nnpn OAHOCTOPOHHEN NOABECKE @aHTEHHbI K ONOPE NpU OTCYTCTBUM BeTpa.

17.8 MOHTaXxHble COEAVMHEHUS 3/1EMEHTOB KOHCTPyKuui (B TOM 4ducne, dnaHueBble), nepegawouime
pacyeTHble ycunus, cregyeTr NpoekTupoBaTb Ha 6oaTax kKnacca TOYHOCTM B m knaccoeB npoyHocTn 8.8 u
10.9. Mpwn 3HaKoNepeMeHHbIX YCUINAX cnegyeT NpuHMMaTbh coegnHeHns Ha 6ontax kiaccoB nNpoyHocTu 8.8

n 10.9 c o6s3aTenbHbIM HaTs)XeHNeM 60nToB Ha ycunue B, (no 14.3.6) UM Ha MOHTaXHOW CBapkKe.

NMpuMeHeHMe MOHTaXXHOM CBapku wmnmM 60ATOB Kjacca TOYHOCTM A AO/MKHO 6biTb COrflacoBaHo C
MOHTUPYIOLEN OpraHn3aunen.

(U3meHeHHasa pegakuuns, M3m. N 2).

17.9 Packocbl rmbkocTbto 6onee 250 npu nepekpecTHOW pelleTke B MecTax nepecedyeHunin 4O0XKHbI
6bITb CKpenaeHbl Mexay cobon.

Mpornbbl pacnopok AunadparM M 3/1EMEHTOB TEXHONOMMYECKUX MOWaA0K B BepTUKANbHOW W
rOpM30HTaNIbHOM MJIOCKOCTSAX HEe AO/KHbI NpeBbiwaTtb 1/250 nponera.

17.10 B KOHCTPYKLUMAX peLeTYaTbiX onop AvadparMbl AO/HKHbI YCTaHABIMBATbCA Ha PacCTOSAHUM
Mexay HUMK He 6onee Tpex pa3MepoB CpPeAHEro NMornepeyvyHoro CeYeHUs CEKLMM OMopbl, a TakXke B MecTax
NMPUIOXKEHMS COCPEAOTOUYEHHbIX HAarpy30K 1 NepesioMOB MOSICOB.

17.11 bonTtbl dnaHueBbIX coeanHeHun Tpyb cneayer pasMewartb Ha OAHOM OKPYXHOCTU MUHUMAsIbHO
BO3MOXHOI0 AMaMeTpa Ha paBHbIX PacCTOSHUAX Mexay cobon.

17.12 SnemeHTbl peweTkn depm, cxoaswmecss B OAHOM y3/e, cneayeT LeHTpupoBaTb Ha OCb Nosica B
TOUKe nepecevyeHmns Mx ocel. B Mmectax NpuMbIKaHMS packocoB K driaHuaM MX pacueHTPOBKa A0/HKHA 6biTb
He 6oniee TpeTn pasMmepa NonepeyvyHoro ceyeHuns nosica. Npwu pacueHTpoBke Ha 60NbLIMA pa3Mep 3/1eMeHThI
OO/MKHbI 6bITb paccymMTaHbl C Y4ETOM Y3/10BbIX MOMEHTOB.

B npopesHbix ¢acoHkax ANs KpenyieHWss pacKoCOB W3 KPYyrfoW CTanu KOHel npopesun cneayer



3acBep/iMBaTb OTBEPCTMEM AMAMETPOM B 1,2 pasa 6osblie AnaMeTpa packoca.

17.13 OTTAXKM B MadTax C peweTryaTbiM CTBOJSIOM CNeAyeT LEeHTPUpPOBaTb B TOYKE NepeceyeHus ocen
NOSACOB M pacrnopokK. 3a YCNOBHYI OCb OTTSXKEK cnegyeT NpuHMMaTb XOpAY.

JIncToBble MpOYLWMWHbI AN KPensieHUs OTTSXEeK AOJKHbI MOAKPENAaTbCs pebpaMu  XeCTKOCTH,
NpeaoxXpaHsaoLWNMN nx oT nsrmba.

KOHCTPYKUMM Y3510B KpenneHust OTTSAXEK, KOTOpble He BMWUCbIBAIOTCS B TPaHCMOpTHble rabapuTbl
CeKuMi CTBOSI@ MauT, cneayeT NpOeKTMpOBaTb Ha OTAENIbHbIX BCTaBKax B CTBOJIE B BWUAE XXECTKUX
rabapuTHbIX gnadparm.

17.14 HatsbkHble ycTponctBa (MydTbl), ciyXxawuve Ans peryjMpoBaHUs AJIMHbI U 3aKpenaeHus
OTTSIXKEK MauT, AO/IKHbI KPENUTbCA K aHKEPHbIM YCTPOMCTBaM rMbKOM KaHAaTHOM BCTaBKOW. [/IMHA KaHaTHOWM
BCTAaBKWM MexAay TOpuaMu BTYJIOK AO/KHA 6bITb He MeHee 20 anamMeTpoB KaHaTa.

17.15 [Ona snementoB AC cneayet MNpuUMEHsTb TUMNOBble MexaHu4deckume pgetanu, npoweawme
NCMbITAHUS Ha MPOYHOCTb U YCTanocCTb.

Pe3bby Ha pacTAHYTbIX 3/IEMEHTax CredyeT MpUHUMaTh CornacHo AeicTteytowmMm HO (McnonHeHue
BNaANHbI pe3bbbl C 3aKPYreHneMm).

17.16 B oTTaXKax MauyT, Ha NpPOBOAAX M KaHaTaX roOpM30HTaNbHbIX @HTEHHbIX MOSIOTEH ANS ralleHuns
BMbpaunm cneayet npeaycMaTpuMBaTb NoCAefoBaTENbHYIO YCTAaHOBKY MAapHbIX HU3KOYacTOTHbIX (1-2,5 u)
M BbICOKOYACTOTHbIX (4-40 I'u) BmbporacuTenem peccopHoro Tuna. Hu3Ko4acToTHble racuTenu crepyert
BbibMpaTb B 3aBMCMMOCTU OT 4YaCTOTbl OCHOBHOIO TOHA OTTSXKM, NMpoBOAa WM KaHaTa. PacctosHue s oOT
KOHLLEBOM 3aJe/IK1n KaHaTa A0 MecCTa NMoABEeCKW racutenemn cnegyer onpeaensaTts no gopmyne

52041102 g Pim , (215)

rae d - AMaMeTp KaHaTa, NpoBoAa, MM;
m - Macca 1 M KaHaTa, npoBoja, Kr;

P - npeaBapuTenibHOE HaTsAXeHne B KaHaTe, nposoae, H.

BbICOKOYACTOTHbIE FracuTenn crnefyeTt yCTaHaBMBATb Bbllle HU3KOYACTOTHbIX Ha pacCcTosaHumM s. lNpwu
nposietax nMNpoOBOAOB W KaHATOB aHTEHHbIX MosoTeH, npesBbiwawwmx 300 ™M, racutenu cnepyert
YCTaHaB/IMBaTb HE3AaBNCNMO OT pacCyeTa.

Ons raweHusa konebaHwuii Tuna "ranonupoBaHue" creayeTr U3MEHATb CBOOOAHYH A/IMHY KaHaTa
(npoBoaa) nosoaKaMu.

17.17 AHTEHHble COOpYXeHUs paanocsBsian HeobxoAMMO OKpalwuBaTb COrfacHo TpeboBaHMsAM Mo
MapKMPOBKE U CBETOOrPa>AEHWUIO BbICOTHbIX NPEensaTCTBUN.

17.18 MexaHuuyeckme AeTanu OTTAXEK, apMaTypbl M30/ISTOPOB, a TaKXE METU3bl AO0SXKHbl 6biTb
OUMHKOBaHHbIMMU.

18 Tpe6oBaHMA NO NPOEKTUPOBAHUIO KOHCTPYKLUMA 34aHUA U COOPYXKEHUW npwu
PEKOHCTPYKLUUU

18.1 O6wme nonorxkeHun

18.1.1 OcCTaTOuYHbI pecypc KOHCTPYKUMN 34aHUA U COOPYXEHWUIN crnepyeT oueHMBaTb Ha OCHOBaHWMU
aHanu3a nmerLencs TEXHUYECKOW OOKYMeHTaumu, BU3yasibHOrO, WHCTPYMEHTANIbHOIro
0CBMAETENbCTBOBAHWI, MPOBEPOYHbIX  pacyeToB  Hecywen cnocobHoctTh um  aedopMaTUBHOCTMU
KOHCTPYKTMBHbIX 3JIEMEHTOB, WMewWwMXx JAedekTbl WIM MNOAY4YMBLUMX TMOBpEeXAEHMe B npouecce
SKCnyaTauun. B utore ocBMAETENbCTBOBAHUSA TEXHUYECKOE COCTOSIHME 3/IEMEHTOB 34aHUMA U COOPYXEHUM



OOJHKHO 6bITb onpegeneHo B COOTBETCTBUU C D,eﬁCTBYIOLLI,VIMVI HOPMATUBHbIMN JOKYMEHTAMU KakK:

HOPMATUBHOE - Mpu OTCYTCTBUM AedEKTOB M MNOBPEXAEHUA N COOTBETCTBMM BCex TpeboBaHui
NPOEKTHOW AOKYMEHTauun, 4eNCTBYIOLWMM HOPMaM MU HaUWMOHAsbHbIM CTaHAapTaMm;

pa6otocnocobHoe - npu Hannumu AedeKTOB M MOBPEXAEHUI JIOKANBbHOrO XapakTepa, KOTopbie npw
nocneaywoweMm pasBUTUM He MOryT OKasaTb B/IMSAHWUS Ha HECYLLYH CMocobHOCTb APYrMX 3/1EeMEHTOB WU
KOHCTPYKLWM B LENOM, N HE OrpaHMYMBalOT B KOHKPETHbIX YC/IOBMSAX HOPMasbHYO 3KCMyaTauuko 34aHus
WIN COOPYXEeHUs;

orpaHun4yeHHo paborocnoco6Hoe - npu HanMumm gedEeKTOB N NOBPEXAEHNN, HE NPeACTaBASOWMX
OMaCHOCTWN BHE3anHOro paspyLlleHns uiam notepm yCTOMYMBOCTU KOHCTPYKLMA, HO MOTYLWMX B AaJIbHENLIEM
BbI3BaTb MOBPEXAEHUSA APYrUX 3/1EMEHTOB W Y3/10B KOHCTPYKUMA, unu (Npu pasBUTUM MOBPEXAEHUSA)
nepenTn B KaTeroputo onacHbiX, korga gns obecneyeHms akcnayataumm 3gaHus (CoopyxeHusi) Heobxoamm
KOHTPO/Ib 3@ COCTOSIHWEM KOHCTPYKUWIA, 3@ NPOAOIXKUTENbHOCTbI MX 3KCnayaTauum, 3a napaMmeTpamu
TEXHONIOMMYECKNX MpoLeccoB (HanpuMMep, OrpaHMYeHuMe Trpy30NoAbEMHOCTM MOCTOBbLIX KPaHOB) WM
TpebyeTca ycuneHne KOHCTPYKUWNA;

aBapuMMiHoOe - MNpu Hanumuuum [edeKkToB M MOBPEXAEHUI, CBUAETENbCTBYOWMX 06 wncyepnaHum
Hecyllen cnocobHOCTU 0Co60 OTBETCTBEHHbLIX 3/1IEMEHTOB U COEAMHEHUN, MNPEACTaBASALWNX OMacHOCTb
paspyLIEHNS KOHCTPYKLMIA U MOFYLUMX Bbi3BaTb NMOTEPI0 YCTOMUYMBOCTN O6BEKTA B LIESIOM.

18.1.2 Mpun ycuneHnn wanM U3MEHEHUW YCNOBMN pPaboTbl COXpaHSEMbIX KOHCTPYKUMIK creayet
obecneunBaTb Kak MMHMMYM UX paboTocnocobHoOe COCTOSIHME.

Ha nepwog ot npoBeaeHns obcnenoBaHms A0 YCUNEHUS KOHCTPYKLMWN, HaxoaswmMecs B OrpaHMYEHHOo
paboToCcnoCobHOM COCTOSIHMU, AOKHBLI BbITb 06ecrneyeHbl HEO6XOANMbBIM KOHTPOJ1EM.

MNpU YCUNEHUN KOHCTPYKUWUI cneayeT npeaycMaTtpMBaTb KOHCTPYKTMBHbIE PELIEHUS U METOoAbl
npou3BoACTBa paboT, obecrneuyMBaloliMe MNIAaBHOE BK/KOUYEHWE 3/IEMEHTOB W KOHCTPYKUMIA YCUIEHUS B
COBMECTHYI paboTy C COXpaHSAEMbIMU KOHCTPYKLMAMU, B TOM YUCIE MPU UCMOSIb30BAHUN UCKYCCTBEHHOTO
PEryNMpPOBaHUS YCUTUN N BPEMEHHOW pasrpy3ky KOHCTPYKLMNA.

(N3MeHeHHas pepakunsa, N3m. N 1).

18.1.3 [Ins KOHCTPYKUWN, 3anpOeKTUPOBaHHbIX MO paHee AEWCTBOBABLIMM HOPMaM U TEXHUYECKUM
YyC/I0BMSIM, MPOBEPOYHbIA pacyeT He crieayeT MpoBOAWTbL B Cly4asX, eCcnv 3a nepuoa 3KCnsyataumu He
MeHee 15 neT B HMUX He BO3HMKAM AedeKTbl U MOBpexXAeHWs, He MU3MEHWINCb YCNOBWUSA AalibHeNnLwen
3KcnayaTauum, Harpy3kum W BO3AENCTBMSA, @ NPU UX U3BMEHEHUW He YBESIMYUIUCL YCUAIUS B OCHOBHbIX
aNeMeHTax.

18.2 PacueTHble XapaKTepUCTUKUN CTa/IM U cCOeANHEHUNN
18.2.1 OueHnBaTb Ka4yeCcTBO MaTtepmana KOHCTPYKUMA cnefyeT no AaHHbIM 3aBOACKUX CcepTUdMKATOB
WIin no pesynbTaTaM WUCObITaHWA o06pa3uoB. McnbiTaHMs cneayeT  BbIMOAHSATb MNpPU OTCYTCTBUM
NCNONTHUTENBbHON AOKYMEHTauMmM uinm ceptudumKaToB, HeAOCTAaTOYHOCTU MMEKLWNXCS B HUX CBEAEHUNA UK
obHapy>XXeHnn noBpexXaeHuin, KoTopble MOrN 6biTb Bbl3BaHbl HU3KWMM KayeCcTBOM MeTanna.

18.2.2 lMpwn uccnengoBaHumn U UCNbITAaHUKW MeTasla cneayeT onpefendaTb cnegyrowme nokasaTenm:
XMMUYECKMI COCTaB - MaCCOBYIO A0/ 35ieMeHTOB no Tabnuue B.2 (npunoxeHune B);

npeaen TeKy4yecTu, BPEMEHHOE COMPOTMB/IEHWME W OTHOCUTENIbHOE YAJIMHEHME MPU WUCMbITAHUSX Ha
pacTshkeHune (cneayeTt NpoBoAUTb UCMbITaHUSA C MOCTPOEHMEM AnarpaMmbl paboTbl cTanm);

YAAPHYIO BSA3KOCTb ANl  TeMmnepaTyp, COOTBETCTBYWOLWMX Tpynne KOHCTPYKUMA W pacyeTHOM
TemnepaType no Tabnuue B.1 (npunoxeHue B);

B OTAENbHbIX C/y4YasiXx Makpo- U MUKPOCTPYKTYpPY cTanu (B YAaCTHOCTWU, AN KOHCTPYKUMIA 1-U 1 2-i
rpynn npuaoxeHus B.



YaapHylo BSA3KOCTb He crieAyeT OueHMBaTb B Cliydyae Kunawmx M 6ecceMepoBCKMX CTasler, a Takxe
ApYrVX YrepoAnCTbiX CTanemn ¢ cogepxaHuem cepbl S>0,55% wnnn docdopa P>0,050%.

MecTa oT6opa npob Ans onpeaeneHus NepevymncieHHbIX nokasaTtenein, unmcio npob M HeobxoaAnMMoCTb
YCUSIEHUSA MECT Bblpe3KM YCTaHaBANBAET OpraHu3aumns, nponssoasaillas o6cneaoBaHne KOHCTPYKLMNA.

(N3MeHeHHas pepakunsa, N3m. N 2).

18.2.3 WccnegoBaHUs U UCMbITAHUS MEeTanna KOHCTPYKLMIA, U3roTOBMEHHbIXx Ao 1950 r., cneayet
NpoBOAUTbL B CMEUMANU3MpoBaHHbIX Hay4YHO-UCCNEAoBaTENbCKMX WHCTUTYTaxX, raAe, KPOME CBOWCTB
MeTanna, YyCTaHaB/MBAEeTCs Crnocob6 NpoM3BOACTBA CTanu: MyAJ/IMHIOBas, KOHBeEpTepHass C MNpoAayBKOW
BO3AyxoM (6ecceMepoBcKas UM TOMacoBCKas), MapTEHOBCKAsA UMM 3NEeKTPOCTallb.

(U3meHeHHasa pegakuuns, M3m. N 2).

18.2.4 PacueTHbie COMpPOTUB/AEHUS MpoOKaTa, MHyTbiX Npodunen n Tpyd CoxXpaHSeMbIX KOHCTPYKLUMUI
cnepyeTt HasHayaTb CornacHo TpeboBaHmaM 6.1, Mpu 3TOM 3HAYEHUS Ryn , R W Y, cneqyeT NpuHUMaTh:

AN MEeTanna KOHCTPYKLUMW, W3roTOBMEHHbIX A0 1950 r., - no MoJlydeHHbIM MpU UCMbITaHUAX
MUHUMasbHbIM 3HAYEHUAM MNpeaesia TeKYUYeCTU U BPEMEHHOIO COMPOTUBAEHUS, Yy =1,2;

RJJ ANS NYAJIMHIOBOI CTanu AOMXKHO 6bITb He 6onee 170 H/MM2 , ans KOHBEPTEPHOI, MapTEHOBCKO U

sneKTpocTanu - He 6onee 210 H/mm2;

AN MeTansa KOHCTPYKLMIA, N3roTOB/IEHHbIX nocne 1950 r.:

a) Npu Hanuumm ceptudurkata - NO MUHMMANbHLIM 3HAYEeHMAM Npeaena TeKyyecT U BPEeMEHHOro
COMPOTUBIIEHUS, YCTAHOBNEHHbIM B H/l, MO KOTOpPbIM U3roToB/EeHa AaHHas MeTannonpoaykuus; v, =1,15 -

Ana npokaTa, wu3rotossieHHoro go 1982 r.; v,, =1,1 - ana npokaTa, W3rotosneHHoro rnocne 1982 r.;

Ym =1,05 - pna npokata, wu3rotoBneHHoro nocne 1988 r. no HA, wucnonb3ylowen CTaTUCTUYECKYIO
npoueaypy KOHTPO/si CBOWCTB NpoKaTa;

6) Npu oTcyTCTBMU cepTudurkaTa (No pesynbTaTaM UCC/eNOBaHNI MeTanna cornacHo 18.2.2, a Takxe
Nno CBEAEHUSIM O BMWAEe TMpokKaTa W BPEeMEHW CTPOUTENbCTBA CleAyeT onpeaensTb MapKy CcTaam wu
HOPMaTUBHbIN AOKYMEHT, MO KOTOPOMY M3roTOBfieHa JAaHHas MeTan/onpoAyKums) - Mo MUHMUMANbHBIM
3HaYeHUsAM Tpedena TEKY4YecTM W BPEMEHHOro COMPOTUB/IEHUSA, YCTAHOBMIEHHbIM B HOPMaTMBHOM

OOKYMeHTe ANns AaHHOW NpoAyKUMKU, Y =1,15;

B) B CNydyasax, Korga MAeHTMOUUMPOBATb CTallb HEe yAanocb, - MO MWUHUMANbHOMY pe3ynbTaTy
NUCNbITaHUN, Y= 1,15; R}, LOSIXHO 6bITb He 6onee 210 H/MMZ ,

(N3MeHeHHas pepakunsa, N3m. N 2).

18.2.5 PacuyeTHble CONPOTMBNEHUS CBAPHbIX COEAMHEHUN COXPAHSEMbIX KOHCTPYKUWIA, noanexalimx
PEKOHCTPYKLUMN WAU YCUNEHWUIO, CNefyeT Ha3HayaTb C YYETOM MapKu CTannm, CBApO4YHbIX MaTepuanos,
BWAOB CBApPKMW, MOMOXEHMUS LLUBOB U CMOCOB0B MX KOHTPONS, MPUMEHEHHbIX B KOHCTPYKLMUSX.

Mpwn OTCYTCTBUM YCTAHOB/IEHHbIX HOPMaMN HEO6XOAMMbIX AaHHbIX ClefyeT NpUHUMaTb:

ANS YrNoBbiX WBOB Ky = Ky, = 044K, ; Br=0,7n [;=1,0, cuutas npu stom ¥, =0,8;

ANSt PACTSHYTHIX CTbIKOBbIX WBOB Ry =0,538, B KOHCTPYKUMSIX, M3rOTOBAEHHbIX A0 1972 T., u

Rwy:D,Bﬁﬂ} - nocne 1972 r. YTOYHSATb HECYLlYH CNOCOBHOCTb CBapHbIX COEAMHEHUI cneayeT no
pesy/sibTaTaM UCMbITaHNI 06pasLoB, B3ATbIX U3 KOHCTPYKLMN.



18.2.6 PacueTHble COMpPOTMBNEHUS Cpe3y U pacTaXeHuto 60NTOB, a TaKXe CMATUIO 31EMEHTOB,
coeamHsiemblx 6ontamu, crneayet onpeaensitb cornacHo 6.5. ECNM HEBO3MOXHO YCTAHOBWUTb KJacc
MpoYyHOCTM 601TOB, TO 3HAYEHUS pPaCYETHbIX COMNPOTUBAEHMI OAHOBONTOBLIX COEAMHEHUI CreayeTt

npvHUMaTb: Ry, =150 H/MM< n Ry =160 H/MM< .

18.2.7 PacueTHble CONPOTMBIIEHNS 3aKNENOYHbIX COEAMHEHNI cneayeT npMHuMaTb No Tabnuue 48.

Ecnu B MCNONHUTENbHON AOKYMEHTaLMN OTCYTCTBYIOT YKa3aHus o cnocobe obpa3oBaHus OTBEPCTMI U
MaTepumane 3aKnenok W YCTaHOBWUTb WX MO WMEKLWWUMCA AaHHbIM He NpeacTaBAseTCsS BO3MOXHbIM,
pacyeTHble COMPOTMBNEHUS cneayeT NpuHUMaTb Mo Tabnuue 48, Kak AN COeAMHEHMM Ha 3ak/enkax
rpynnbl C n3 ctann mapku Ct2.

PacyeT  3aK/IenoyYHbIX  COEAWHEHWI  CMeAyeT  BbINOMHSATb — cornacHo  dopmynam  14.2.9,
— 2
npunumas Ry, = Ry Fop =Ry Ry =Ry A =My =4, =0785d,; =1, dy =d,.

Tabnuua 48
HanpsxeHHoe YcnosHoe pynna PacueTHOoe conpoTuBneHmne
COCTOAHME ob6o3HauyeHne | coeanHeHus 3aKNEenoYyHoro coeamHeHuns, H/MMZ
Ccpe3y M pacTaXeHuto CMATULO
3aKnenoK us ctanu coeanHsieMblX
MapoK 3/1EMEHTOB
Ct2, C13 o9rz
Cpes R, B 180 220 -
C 160 - -
PactsixeHne (OTpbIB R B, C 120 150 -
roJI0BKM)
CmMaTme B - - =
Rrp R,,p ERJ,
C - = =
Rrp 1,7"5%4IJ
MpuMmeyaHuns

1 K rpynne B cneayeT OoTHOCUTb COEAMHEHWUSI, B KOTOPbIX 3aK/ernku nocTaBeHbl B
OTBEPCTUSA, CBEpJIEHHble B CO6paHHbIX 3JIEMEHTAX WU B AETanax Mo KOHAYKTOpaM; K
rpynne C - cOeaMHEHMUs, B KOTOPbIX 3aKJenku nocTaBfieHbl B OTBEPCTUS, NMPOAAB/IEHHbIE
NN cBepfieHHble 6e3 KOHAYKTOpa B OTAENbHbIX AeTansax.

2 lpu nNpuMeHeHWU 3aknenok C NOTaWHbIMW WAM NOSYNOTaMHbIMKM FONOBKAMMU
pacyeTHble COMPOTMBAEHNS 3aKJIENOYHbIX COEAUHEHNIA CPpe3y U CMSATUIO CrieayeT NOHMXKaTb
YMHOXeHMeM Ha koadhduumeHT 0,8. PaboTa ykKasaHHbIX 3aK/ErnoK Ha pacTsXXeHue He
JonyckaeTcs.




18.3 YcuneHue KOHCTPYKUMM

18.3.1 KOHCTpYKUWNM, SKCANYyaTUPYEMbIE NPU pacyeTHON TemnepaType ¢ > -45°C 1 N3rotoBneHHble U3
KUNsaLWen Manoyriepoamcrton Ctanum, a TakKXe U3 APYrux CTasen, y KOTOpbiX MO pe3y/bTaTaM WUCObITaHWUM
3HAYeHMS YOapPHOW BSA3KOCTU HUXE rapaHTUPOBAHHbIX OCYAApPCTBEHHbIMW CTaHAapTaMu Mo cransam Aans
rpynn KOHCTPYKLMA B COOTBETCTBUU C TPeBOBaHUSAMU NPUNIOXKEHUS B, HEe noanexaTt yCUeHUIO UIN 3aMeHe
Nnpy YCNOBUWU, YTO HaMpsiXKEHUs B 3/1IEMEHTAX U3 3TUX CTasien He 6yayT npeBbillaTb 3HAYEHUN, UMEBLLNXCS
[0 PEKOHCTPYKLUMU. PelneHne 06 UCcrnonb3oBaHUKN, YCUIEHUN MU 3aMEHE KOHCTPYKLMUIA, ecnun aKcnayaTaumus
X He ByZleT COOTBETCTBOBATb YKa3aHHOMY YC/I0BUIO, CNeayeT NPUHMMaTbh Ha OCHOBAHWM 3aK/THOUEHUS.

(N3MeHeHHas pepakuunsa, N3m. N 2).

18.3.2 PacueTHy CxeMy KOHCTPYKUMW cleayeT npuHMMATb C Yy4deToM ocobeHHOCTen ee
AencTemtenbHon paboTbl, B TOM 4uCie C y4eTOM (aKTUYeCKMX OTK/IOHEHWUI reoMeTpuyeckon ¢opMbl,
pa3MepoB CEYEHWUI, YCI0BUI 3aKpenIeHnNs N BbIMOJIHEHNS Y3/10B COMPS)KEHUS 3/IEMEHTOB.

MNMpoBepoYHble pacyeTbl 31EMEHTOB KOHCTPYKUMI M MUX COEAMHEHWN cneayeT BbIMOMHATbL C y4eTOM
obHapy»XeHHbIX gedeKToB N NOBPEXAEHNN, KOPPO3NOHHOI0 N3HOCA, (PaKTUYECKNUX YCIOBUI COMPSXKEHNS U

onupaHus. MpuHuMaa ang nosvumin 4 n 5 Tabnuubl 1 koadduumeHT ycnosun pabotel ¥, =1,0, pacdeTt
3/1IEMEHTOB C/IeAYET BbINMOJHATL MO AedOpMMPOBAHHOMN CXeMe.

18.3.3 KoHcTpykuumn, He ygosnetBopsitowme TpeboBaHusm 15.7.1-15.7.5, 17.2 wn pasgenos 7-9,
11-14, a Takxke TpeboBaHmam CIM 20.13330 no orpaHM4YeHUO BepTUKanbHbIX MPOrnbos, AO/MKHbI 6bITb
YCWEeHbl UM 3aMeHEHbI, 3@ UCK/TIOYEHMEM C/lydYaeB, YKa3aHHbIX B HacTosLWeM nogpasaene.

OTKIOHEHUS OT reoMeTpuyeckon (OpMbl, pa3MepoB 3/IEMEHTOB W COEAWMHEHWI OT HOMMUHAJSIbHbIX,
npesBbllLaOWMe AOonycKaemble AencrByowmMmn craHgaptamm m CM 70.13330, HO He npensTCTBYHOLWME
HOpManbHOM 3KcNNyaTauMu, He YCTPaHAKTCS Npu  ycrioBum obecrneyvyeHuss Hecywen crnocobHoCcTu
KOHCTPYKUKMM C ydeToM TpeboBaHuii 18.3.2.

18.3.4 He cneayet ycunumeaTb 3/IEMEHTbI KOHCTPYKLNN, eCnu:

MX BepTUKanbHble U FOPU3OHTasIbHbIE NPOrnbbl N NepeMeLLeHmns NpeBbIWatoT npeaenbHble 3Ha4YeHus,
ycTaHoBneHHble CIM  20.13330, HO He nNpenaTCTBYWOT HOPManbHOM 3KcOayaTauuu, ucxoas U3
TEXHOSIOTMYECKNX TpeboBaHun;

Mx rMbKoCTb NpeBbillaeT NpeaefibHble 3Ha4yeHus, ycTaHoBneHHble B 10.4, HO OTK/IOHEHNS MOJIOXKEHUS
KOHCTPYKLMI HE MNpeBbIWAaloT 3Ha4YeHun, yctaHoBneHHbix CM 70.13330, u ycunma B aneMeHTax He 6yayTt
BO3pacTaTb B npouecce AasbHelWwen 3KcnayaTtauMu, a TakXe B TexX C/y4dasax, Koraa BO3MOXHOCTb
NCMoNb30BaHMSA TaKNX 2/IEMEHTOB NPOBEPEHA pacyeToM UM UCTbITAaHUAMMU.

18.3.5 Tpn ycuneHuMn KOHCTPYKUMA cCneayeT yuuTbiBaTb BO3MOXHOCTb MNpeaBapUTEsSIbHOro
HaMpsHKeHUsT W aKTUBHOINO0 peryaMpoBaHus ycunuii (B TOM 4YMCNe 3@ CYET CBapKW, W3MEHEHWN
KOHCTPYKTUBHOM M pacyYeTHOM CXeM), a TakxXe ynpyronjaactuyeckyto paboTty ctanm, 3akputmyeckyto paboty
TOHKOCTEHHbIX 3/1EMEHTOB N 06LWMBOK KOHCTPYKLWA B COOTBETCTBUM C AENCTBYOLWNMMMN HOPMaMM.

18.3.6 KOHCTpYyKUUW YCUNEHUA WU METOAbl €ro BbIMOJIHEHUSA AO/MXHbI npeaycMaTpuBaTb Mepbl MO
CHMXXEHUIO HeXenaTesibHbIX AOMOMHUTENbHbIX AedopMauMii  3/1eMeHTOB B MNpouecce YCUNEeHUs B
cooTBeTCcTBMMU C 4.3.5.

Hecywass cnocobHOCTb KOHCTPYKLUMA B TMPOLIECCE BbINOMHEHNS paboT MO YCUIIEHUIO [AO0JXKHa
obecneunBaTbCA C y4E€TOM BAUSHMUSA ocnabneHuit cedeHUn AOMNOAHUTENbHbIMKM OTBEPCTMAMKU Nog 60nTbl U
BIINSIHUS CBapKMW.

B 3aBMCMMOCTM OT CTEMEHM HATrPyXXEHHOCTU 3JIEMEHTOB YCWIEHWE KOHCTPYKUMM  [OJSIHKHO
Npon3BOAMTBLCS NOA MOSTHOM Harpy3Kon, C YaCTUYHOW pa3rpy3KoM UM C NOSHOMN pa3rpy3KoMn.



18.3.7 TMpepbiBUCTbIE (pNaHroBble LBbI MPUMEHSOTCS B KOHCTPYKUMAX 3- 1 4- rpynn (cornacHo
npuaoXeHuto B), akcnnyaTMpyeMbix NMpu pacyeTHOM TeMnepaType He HUxXe MUHYC 45°C B HearpeccmBHOM
nnu cnaboarpeccmBHol cpeae, Ansa obecrneyeHmns COBMECTHOM paboTbl AeTanen YCUNEHUS N CYLLECTBYIOLLLEN
KOHCTPYKLMW.

Bo Bcex cnyyaax npuMEHeHUs YrnoBbiX LWBOB cheayeT Ha3HayaTb MWHUMAibHO Heobxoanmble
KaTeTbl. KoOHUEBble y4yacCTKM LWBOB cCllegyeT MNpoOeKTUpoBaTb C KaTeToM 6 & NbwuM, 4YeMm KaTeT

NPOMEXYTOYHbIX YYaCTKOB, M YCTaHaBAMBaTb MX pa3Mepbl B COOTBETCTBUM C pacyeToM.
(U3meHeHHasa pegakuuns, Mam. N 1).

18.3.8 Tlpun ycuNeHUM 3SAEMEHTOB KOHCTPYKUMA MNPUMEHSAKT KOMOBMHUPOBaAHHbIE COEAVHEHUSN:
3aknenoyHble ¢ GPUKLNOHHBIMU NN 3aknenoyHble ¢ 60n1TaMn Knacca TOYHOCTH A.

18.3.9 B snemMeHTax rpynn KoHCTpykuuin 1, 2, 3-4 (cornacHo npwunoxeHuiwo B), npu ycuneHum
NOABEPXEHHbIX HarpeBy BCAeACTBME CBApPKW, pacCYETHOE HanpsXXeHue G, He [AO/MKHO MpeBblwaTth

3Hauenunn 0,2 R, ; 0,4R, ; 0,8 R, cooTBeTcTBEHHO.

(N3MeHeHHas pepakunsa, N3m. N 3).

18.3.10 OcHOBHbIMK cnocobaMn YCUNTEHUS KOHCTPYKUNIA SABNSIOTCS:

yBennyeHue naowaan nonepevyHoro ceYeHms oTAebHbIX 3/IEMEHTOB KOHCTPYKUNK;
N3MEeHEeHMe KOHCTPYKTUBHOM CXeMbl BCEro Kapkaca Win OTAENbHbIX 31IeEMEHTOB €ro;
perynmpoBaHmne Harnpsi>XeHun.

Kaxabih n3 aTnx cnocob6oB NpuUMEHSETCS CaMOCTOATENbHO NN B KOMBUHAUNK C APYTUM.

18.3.11 Mpu pacyeTe 3/71€MEHTOB KOHCTPYKUWWN, YCUIIEHHbIX MYyTEM YBEIUYEHUS CEeUYeHus crepyeTt
YUnTbiBaTb pasHble pacyeTHble COMNpPOTUB/IEHMS MaTepuasnioB KOHCTPyKuuMm u ycuneHus. Cnepyet
NpMHMUMaTb O4HO pacyeTHOe COMpPOTUMB/IEHNE, PAaBHOE MEHbLUEMY M3 HUX, €C/IN OHW OT/M4YatoTCs He bonee
yeM Ha 15%.

18.3.12 PacyeT Ha MNpOYHOCTb W YCTOMUYMBOCTb 3NEMEHTOB, YCU/IEHHbIX CMOCO60M YBENMUYEHUS
CeYeHWn, cneayeT BbINOMHATL C YUETOM HaMpsiXKEeHU, CyLLeCTBOBABLUMX B 3/IEMEHTE B MOMEHT ycuneHus (c
YUYETOM pasrpy3kuM KOHCTPyKUWii). MNpu 3TOM cneayeT yunTbiBaTb HaudallbHble WUCKPUBIEHUS 3/IEMEHTOB,
CMELLIEHNE LIEHTPA TSXECTU YCUJIEHHOTO CEYEHUS U UCKPUBMEHUS, Bbi3BaHHbIE CBApKOMN.

NckpuBneHna OT CBapKM Npu MNpoBepKe YCTOMUYMBOCTU 3/IEMEHTOB MPU LEHTpasbHOM CXaTum W
okatum ¢ nsrmbom cnepyer yumTbiBaTb BBEAEHMEM AOMNOAHUTENbHOro KoadduumeHTa ycnoBuii paboThl

Tc,ad =0,8.

MpoBepky Ha MPOYHOCTb 3/1EMEHTOB, A9 KOTOpbIX cornacHo 18.3.11 nNpuHATO OAHO pacyeTHoe
conpoTtmeaeHne, Kpome pacdeta no dopmynam (50), (51) m (105), cnepgyeT BbIMOAHATL Ha MNOJIHOE
pacyeTHoe ycuaune 6e3 yyeTta Hanps>XXeHui, CyLecTBOBaBLWINX A0 YCUNEHUS], @ NPy NpoBepKe CTeHOK 6anok
Ha MECTHYK YCTOMUYMBOCTb CreayeT WCMNOob30BaTb AOMOSHUTENbHbLIN KO3MMdOUUMNEHT ycnoBui paboThl

Tc,ad =0,8.

18.3.13 Pacyer Ha NpPOYHOCTb 3/1EMEHTOB KOHCTPYKUWW, YCUIMBAEMbIX METOAOM YBeIUYEHUS
CeyeHui, crenyeT BbIMONHATL MO opMynam:

a) ANS UEHTpanbHO PacTSHYTbIX CUMMETPUYHO YCUIMBAEMbIX 31€MeHTOB - (5);

6) ANS LEHTPasibHO CXKaTblX CUMMETPUYHO YCUTMBAEMbIX 3/IEMEHTOB



NI(AR, YY) =1, (216)

rae ¥ =0,95 - koadPrUMeHT, NpuHNMaeMbln Npu ycuneHun 6e3 Ncnonb3oBaHUs CBapKu;

Yar = 0.85- 02555/ Ry - koahdnUMEHT, NPUHNMaEMbI NPY YCUNEHNN C UCMOMb30BAHNEM CBapPKK;

B) ana  HECUMMMETPUYHO  YCUJIMBAEMbIX UEHTPA/ZIbHO PacCTAaAHYTbIX, UEHTPa/ZbHO CXaTbiX W
BHELEHTPEHHO CXATbIX 3JIEMEHTOB

1 N M Af
— ry+—Lxl=1

— | =+
Ryvve LA 4, I ' (217)

rae ¥ir =0,95 - KO3 dMUMEHT ANA KOHCTPYKLUMIA rpynnbl 1;
Yir =1 - KO3PPUUMEHT ANSA KOHCTPYKUKUI rpynn 2, 3 n 4;

npu NILAR,) =06 cnenyer npunnmate Yir = Yir, 3A€Ch Yiy CNeAyeT onpeaensts no gopmyne (216).

N3rmbatowme mMomeHTbl M, n My cneayeT onpenensitb OTHOCUTENIbHO T/TaBHbIX OCEW YCWUJIEHHOIO
ceyeHus.

(N3MeHeHHas pepakunsa, N3m. N 2).

18.3.14 PacuyeT Ha YyCTOMYMBOCTb CXaTblX 3/IEMEHTOB CMJIOWHONO0 CEeYEeHMs B MJIOCKOCTU AENCTBUSA
MOMEHTOB BbINOJHSETCA No popMmyne

Nf(cpgﬂﬂy,g"?cjill (218)

rae A - naowanb YCUNEHHOTO CeYEeHUs ;
¥ - KO3 duuneHT ycnosuit paboTbl, npuHnuMaemolin He 6onee 0,9.

i, - k0o3dPpuumeHT, onpeaensembln no Tabnuue A.3 (NpunoxeHue ) B 3aBUCUMOCTU OT YC/IOBHOM

rmékocTu YCUNTEHHOIO 3/1IEMEHTA I M NpnBeAEHHOI0 OTHOCUTENIbHOIO 3KCUEHTPUCUTETA mgj‘ = Tlmj‘ ’

T - kKoapduruneHT BInsHMA GopmMbl ceveHmns no Tabnuue 4.2 (npunoxenune );

P?Ef :é‘fliﬂ.l"ﬁ’;), (219)

34€eCb E’ﬁ - MOMEHT COMpPOTUBNEHNA ANA Hanbonee cxaToro BOJ1OKHa,

€ - SKBMBANIEHTHbIN 3KCLEHTPUCUTET, YUNUTbIBAIOLLMIA OCO6EHHOCTU PabOTbl YCUNEHHOMO CTEPXKHS U
onpepensemMblii No popmyne

ef:e+fx+kwfw, (220)

roe & - 3KCUEHTPUCUTET I'IpO,El,OJ'IbHOVI CWUNbl OTHOCUTENIbHO ueHTpaanoﬁ OCH YCUNEHHOIo ce4vyeHumda nocne
YCUNeHuna, B Tex cny4daax, Korga s3KCUEHTPUCUTET I'IpO,El,OJ'IbHOVI CWUbl OCTaeTCA HEN3MEHHbLIM, €ro 3Ha4dyeHune
onpeaendeTcd BblpaXXeHWeM & =& —&4, rae £4 - CMelWeHne UeHTpa TAXeCTU cedeHusa npu ycuneHuwm,

npuHMMaeMoe Co CBOMM 3HaKoM (pucyHok 23, a) n 6);
B 06LEM cCny4yae CKaTus C M3rMBoM, a TakXe B Cllydyae NpUNOXEHUS AONOSHUTENbHbLIX MPOAOSbHbIX



WA MOMEPEYHbIX CWJT MOC/e YCWUIEHUS, BEIMYMHA | OMNpPEenesnisieTCs BblpaXeHneM g = Af{d , rae M -
pPacCYeTHbIA MOMEHT OTHOCUTENIbHO LIEHTPa/IbHOM OCU YCUJIEHHOrO CEeYEeHUs; MNpPU HECMMMETPUYHOM
YCUNEHUN LeHTpanbHO c©XaToro (nepsBoHayasbHO) 3NEeMeHTa B KayecTBe £ ClydalHbll 3KCUEHTPpUCUTET
YUUTbIBAETCS C TAKMM 3HAKOM, 4YTObbl ydyecTb Hanbonee HebnaronpmaTHbIA Ciyyan;

a) 8) _l

x_~ 7 1% % S X,
X 2| X A = X
|[ ol L | J o
| |

PucyHok 23 - K onpeaeneHuto aKCUeHTpMcMTeTa NPOAOSIbHOM CUJlbl MPY NONOXNUTENBHOM (a) U
oTpuuartesibHOM (6) 3HaYeHunax

Ja - ONpeaensetcsa no dopmyne

>

Jae = S0 1_&an+Efr , (221)

34€eCb f|:| - HayasibHbIN I'IpOFVI6 YCUnmnBaeMoOro as1IEMEHTA, B paCye€Tax CXaTblX CTep)KHEﬁ Ha YCTOVIHMBOCTb

3Ha4eHne f|:| onpeagendeTca OoT paCyHE€THbIX Ha4alJibHbIX HArpy3oK; B pacCyeTax Ha D,e(bOpMaTMBHOCTb - OoT

HOPMaTMBHbIX HayallbHbIX HArpy3okK;
> I, - CcyMMa MOMEHTOB WHEpPLUUW 3S/IEMEHTOB YCUJIEHWUS, TMPUCOEAUHSIEMbIX OAHOBPEMEHHO,
OTHOCUTENTbHO MX COB6CTBEHHbIX LLEeHTPasibHbIX OCEW, NEpPNeHANKYISPHbIX K MIOCKOCTU U3rnba;

Gy = N, [N, — Ay - KoadbdurUMEHT, yunTbiBaOWNA BAUSHUE NPOAOSbHOM CUMbI:
npw pacuyeTe U3rmbaembixX 3N1EMEHTOB Cipr=1;

MPpU ManblX 3HAYeHMSIX COBGCTBEHHbIX MOMEHTOB WHepUMM 3neMeHToB ycunewus ( 1. f1 <01)

AedopMaLnN HE YUUTBLIBAKOT U fo = 171 ;

npu MNPUCOEANHEHUN 3SNEMEHTOB YCWIIEHUS K TMJIOCKMM TMOBEPXHOCTSM YCU/IMBAEMOro 3/1EMEHTA,
Hanpumep, napanfiefibHbIM NJI0CKOCTU U3rnba, NPUHUMAETCA fa. = 11

Jw - DOONOSIHWUTENbHbIM OCTATOYHbIA NPOrn6, BO3HMKAKOWMA BCIEACTBUME MPUBAPKM SEMEHTOB
ycuneHus, onpeaensercsa no dopmyne

&i

Juw= Oﬂmﬂgﬂ%ﬂf}- ) (222)

3[eCb - CpeAHnit KO3 dOULMEHT NPEPbIBHOCTM WMOHOYHOMO WBA C YYETOM MPOTSXKEHHOCTU KOHLEBbIX €ro

2
y4yacTkoB (Mpu CMOWHbIX wWwBax @ =1); V:D,Dﬂrkf - MapaMeTp NpoAoJSIbHOMO YKOPOYEHUS 3JIEMEHTA OT



HaNOXeHNS OAMHOYHOrO LBA; Fcf- KaTeT CBA3YOLWMX WBOB, CM; i =f@f- pacyeTHas AfMHa 3/MeMeHTa B
MAOCKOCTM M3rnba (4Nns oAHOMPONETHbIX 6anok fj - nponet 6anku); J; - paccTosiHWe OT j-ro wea Ao
LEHTpasbHOW OCUM YCWIEHHOIO CeYeHMus, MNpUHMMAEeMOe CO CBOWM 3HaKOM; #; - KO3(DDULMEHT,
YUMTbIBAKOLWMNA HayanbHOE HaNps)KeHHO-AeddOPMUPOBAHHOE COCTOSIHME 3/IEMEHTA U CXEMY €ro YCUJIEHUS U
3aBUCSLLMIA OT 5_.1-=G|;|1-ff3}.|;| - K03t dMUMEHTA, XapaKTepU3YIOLWEro YpoBEHb HayasibHbIX HaMpsH>XEHUN B
30He /-To WBa B HaMbosiee Harpy>XeHHOM CeUYeHUn aneMeHTa (pUcyHok 24).

32 T
7
b /
28 — /
'y
24 rjf
/ /
20 J/
3 '(’ y
of AN

1.2 o

7108

# J Fi- Cal /
=06 - =04 |-0.2 0 ckamue fi = E?f_
L~ | pacmAjenue 0.2 0% 0.6 R}ru

=04

1 - B pacTSiHYTOM 30HE CeyeHus; 2 - B CKaTOW 30HE, B pacyeTax Ha YCTOMYUBOCTb; 3 - B CXKaTol 30HE B
pacyeTax Ha AedOopMaTUBHOCTb; 4 - B PaCTAHYTOW N CXKAToOM 30HAX CeYEeHUS Npu CXeMax yCcuieHus,
CBSI3aHHbIX C HaJl0XXeHWeM ABYCTOPOHHUX LUBOB
PucyHok 24 - 3aBucumoctn #(E) npu weax

Ecnu cBapouHblit Npormné 7, ABNsSeTCs pasrpyxaowmm GakTopoM (3HaK f,, HE COBMaAaeT Co 3HAKOM
CYMMbl (C+ {4 )) M MPUBOAUT K YMEHbLIEHWUIO abCOMOTHOM BEMUMHBLI SKBUBANIEHTHOrO 3KCLEHTPUCUTETA,

TO 3HauyeHue k, NpuHMMaeTcs paBHbiM 0,5; B MPOTUBHOM criyyae 4, =1.

18.3.15 lpuK pacyeTe Ha YCTOMUYMBOCTb 3/IEMEHTOB MPU LIEHTPASIbHOM CXKaTUU U CXKaTUU C U3rMBoM
cnegyeT npuHUMaTh AN YCUIEHHOrO CeYeHMss B LEOM MNpUBEAEHHOEe 3HayeHWe pacyeTHoro
COMPOTUBJIEHUS, BblYMUCIIEMOE NO opMysie

Ry g =R,k (223)

roe RJJ - pacyeTHoe COMpoOTUBEHNE OCHOBHOIO MeTasia, onpeaensieMoe cornacHo tpebosaHusam 18.2.4;



i - KoadpdumuMEeHT, BblUNCASIEMBbIA NO popMyie

K I
e 1_£ +£ Ja 1_i +i

R}. A, 4 || R I, I, | (224)

k=

3necb Rya - pacyeTHoe COMNpOoTUBIIEHME MeTaslsla YCUSIEHUS ;

A, - COOTBETCTBEHHO M/OWaAb U MOMEHT UHEPLMM HEYCUNIEHHOIO CEYEHUS 3N1eMEHTA OTHOCUTENbHO
0oCUu, NepneHAUKYNApHOM K NJOCKOCTU NPOBEPKN YCTOMUYMBOCTH;

.t‘g[z , fa - TO X€, YCUNIEHHOIo CeYEHNA 3/IEMEHTA B LLE/TOM.

18.3.16 He TpebyloT ycCcuneHumss CywecTBylOWMNE CTalbHble KOHCTPYKUWW, BbINOJHEHHbIe C
oTcTynneHmem ot TpebosanHnn 14.1.7, 14.1.10, 14.2.2, 15.1, 15.2.1, 15.2.3, 15.3.3-15.3.5, 15.4.2,
15.4.5, 15.5.2, 15.5.4, 15.11.1, 16.14, 16.16, 17.8-17.11, 17.16, npn ycnoBuu, 4To:

OTCYTCTBYIOT BbI3BaHHble 3TUMWN OTCTYNNEHUSMN NOBPEXAEHNSA SNIEMEHTOB KOHCTPYKLMNA;

NCKTIOYEHbI U3MEHEHUS B HEGNMAronpuUsSiTHYHO CTOPOHY YCNOBUIA SKCMTyaTaunmn KOHCTPYKLMUIA;

Hecywasa CnocobHOCTb M XeCcTKOCTb 060CHOBaHbl pacdeToM C yyeToM TpeboBaHuin 18.3.2, 18.3.4,
18.3.9;

BbIMNOSIHAIOTCA  MEeponpuaTUsS Mo MNpeaynpexaeHuto  YCTasioCTHOMO WM XPYNKOro paspylueHus
KOHCTPYKLMI, Ha KOTOpble pacnpocTpaHsitoTca Tpebosanmsa 12.1.1, 12.1.3 n pa3gena 13.

Mpn BbINOMHEHWUM 3TUX YCNOBUW A8 MPOBEPOK YCTOMYMBOCTM LEHTPasibHO CXaTblX 3/1EMEHTOB
cnepyer npuvHMMaTtb Tun cedenms "b" Bmecto tnna "c" (cm. Tabnunubl 7 n .1 (npunoxeHue )).

(U3meHeHHasa pegakuuns, Mam. N 1).
MpunoxeHue A

OCHOBHble 6yKBeHHble 0603Ha4YeHUA BeJINYMH

A - njiowaab cevyeHmsa 6pyTTo;

A, - nnowaae ceyeHus 6onTa HeTTO;

Ay - nnowanb cevyeHnst packocos;

Jqf - naowagb ceyeHms nosaku (nosca);

A, - nnowaab CeYeHUst HeTTo;

A, - nnowasb ceveHUst CTeHKMK;
_,-g_ruj. - NJowaab ce4YeHns No MeTasnsy yrioBoro LWBea;

_sz - nnowagb Ce4eEHUA No METaNNy rpaHulbl CniaBleHNA,

oy

6MMOMEHT, N3rMBHO-KPYTALLMA BUMOMEHT;



E - MOAynb ynpyrocTu;

F - cuna;

G - Moaynb caBura;

wn

- MOMEHT MHEpPLUN cevyeHusa 6pyTTo;

- MOMEHT WUHEpPLUN CeYEHNS BETBU;

- MOMEHTbI MHEPLMN CEYEHUS MOSAICa U packocoB (epMbl;
- MOMEHT MHEepLUKN cevyeHns pebpa, NnaHku;

- MOMEHT MHEPLN CeYEHUS NpoaoSibHOro pebpa;

- MOMEHT MHEepLUUM Npn CBOHBOAHOM KpyUeHUH;

MOMEHTblI MHEPUUNN CeYEHUSA GDYTTO OTHOCUTESIbBHO OCel X-X W y-y
COOTBETCTBEHHO,

- TO Xe, ce4YeHUs HeTTo;

CeKTopVIaJ'IbeIVI MOMEHT MHEPLU NN CEYEHUA,

- TO Xe, ce4YeHUs HeTTo;

M - MOMeHT, nsrmbarmLwmii MOMeHT;

- MOMEHTbl OTHOCUTESIbHO OCEel X-X U Y-y COOTBETCTBEHHO,

N - npoaonbHasa cuna;

- AOMNONHUTENBbHOE YCUNNE,

- NpoAaoJ/ibHaa Chnila OT MOMEHTaA B BETBU KOJIOHHbI,

nonepeyHas cuna, cuna capura,

- YCNnoBHaga nonepeyHad cuna angd CoeEANHUNTENbHbIX 3/1IEMEHTOB,

- YC/NoBHasa nonepedyHaa cCcuna, npuxogsdalasdacda Ha CUCTEMY TMJ1aHOK,
PacnosziIoXKEHHbIX B OAHOM NAOCKOCTH,

- pacyeTHOE COMpOTUB/IEHNE PACTXKEHNIO PYHAAMEHTHbIX 60MTOB;
- PACYeTHOE COMpOTUBIEHNE CMATUIO OAHOB0/ITOBOrO COEANHEHNS;
- pacyeTHOE COMpoTUBEHNE CPe3y 0AHOB0NTOBOrO COEAUHEHUS;

- pacyeTHoOe CONpOoTMBIEHNE PaCTAXEHUIO 04HOBONTOBOro CoeaANHEHNS;
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- HOpMAaTMBHOE CONPOTUBIEHUE CTaln 60}'ITOB, npUHNMaeEMOE paBHbIM
BPEMEHHOMY COMPOTUBNEHMIO Ty MO HaAUMOHANbHbLIM CTaHA4apTaM WM
TEXHUYECKUM YC/TOBUAM Ha 6onThbl;

, -~ PacyeTHoe conpoTUB/IEHNE PACTSHXKEHNIO U-o6pa3Hbix 601TOB;

- HOpMaTMBHOE COMPOTUBJIEHME CTanum 60NTOB, NMPUMHMMAeMoOe PaBHbIM
npeneny TeKyyecTu T MO HaUWOHANbHbIM CTaHAApPTaM M TEXHUYECKUM
ycnoBusM Ha 6onTbl;

- pacyeTHOe COMpOTMBNEHME AMAMETPASIbHOMY CXaTU KaTkoB (npu
CBO60OAHOM KacaHMM B KOHCTPYKLUMSX C OFPaHUYEHHON MOABUXKHOCTbIO);

- pacyeTHOe COMpPOTMUBIIEHME PACTSXXEHMIO BbICOKONPOYHOW NMPOBOJIOKM;

- pacyeTHoe COMpPOTMBNEHNE MECTHOMY CMATUID B LUIMHAPUYECKUX
wapHmpax (uandax) Nnpu NJOTHOM KacaHuu;

- pacyeTHoe COMpOTMBIIEHME CTaNM CMATUIO TOPLIEBOIN MOBEPXHOCTU (Npu
HaMYUN MPUFOHKN);

- pacyeTHoe conpoTnBieHne Ctaaun casury,

- pacCyeTHOE COMpOTMBJIEHNE CTaln PacCTAXEHUIO, CXKaTuio, U3rmby no
BPEMEHHOMY COMPOTUBIIEHUIO;

- BpEMeHHOe COMpoTUB/IEHWE  CTanu, TMpPUHMMAEMOE  pPaBHbIM
MWHUMaNbHOMY 3HaYeHWlo O MO0 HauWOHaNbHbIM CTaHAapTam U
TEXHUYECKMM YC/TOBUSIM Ha CTalb;

- pac4yeTHoeEe conpoTnBaeHe CTtasin yCctasioCTu,

- pacyeTHoe COMpPOTUB/IEHME YINOBbIX LWBOB Cpe3y (YC/TOBHOMY) MO
MeTanny Wea;

- pacyeTHOe COMpOTMB/IEHME  CTbIKOBbIX CBapHbIX COEANHEHUI
PacTSXEHWI0, CKaTUIO, U3rMBY Mo BPEMEHHOMY COMPOTUBIIEHUIO;

- HOpMaTMBHOE COMpOTUB/IEHME MeTanna LWBa MO BPEMEHHOMY
COMPOTUBIIEHUIO;

- pacyeTHOE conpoTnBAEHNE CTbIKOBbIX CBAPHbIX coegnHeHumn casury,

- pacyeTHOe COMpOTMB/IEHWE  CTbIKOBbIX CBapHbIX COEANHEHUI
PacTSXEHUI0, CKaTUIO, U3rMBy Mo Npeaeny TeKy4yecTu;

- pacyeTHoe COMpOTUB/IEHWE YIOBbIX LWBOB cpe3y (YCNOBHOMY) MO
MeTaNy rpaHuLbl CNaBieHNs;

- pacyeTHOEe COMpPOTMBJIEHME CTaNM PacCTSAXEHWUI, CKaTuto, M3rnméy no
npeneny TeKy4ectu;

- TO Xe, ANns nosnku (nosca);

- TO Xe, AN CTEHKMU;
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- npeaen TeKy4yecTu cTanu, NPUHMMAaEMbIi paBHbIM 3Ha4YeHUO Npeaena
TEKY4YeCTU &;MNO0 HaUMOHaNbHbIM CTaHAAPTaM U TEXHUYECKUM YCII0BUSIM
Ha cTanb;

- CTaTM4eCcKuMi  MOMEHT CABMIFraemMom 4acTtu cedyeHus bpyTTo

OTHOCUTENbHO HEWTPasIbHOW OCH;

- MOMEHTbI COMPOTUBIIEHUSI CEYEHUs BPYTTO OTHOCUTENIbHO OCeN X-X U
Y-y COOTBETCTBEHHO;

- MOMEHTbI COMpoTUBNEHNA CEYHYEHUNA ONA oxaTon un paCTﬂHYTOﬁ NMOJIKKN
COOTBETCTBEHHO,

- MOMEHTbI CONPOTUBNIEHNA CEYEHUA HETTO OTHOCUTESTbHO ocen x-x n y-y
COOTBETCTBEHHO,

- CEKTOpMasibHbI1 MOMEHT COMPOTUB/IEHUSI CeYeHNss BpyTTO;
- CEKTOpWasibHbIA MOMEHT COMPOTUBJIEHUS CEYEHUS HETTO;

- CeKTOpmaﬂbeIVI MOMEHT CONMpoTUBJIEHNA Ce4vYeHuna Aangd Hanbonee

oKaTou 1 paCTﬂHYTOﬁ TOYKMN CeYEHNA COOTBETCTBEHHO,

WMPUHA;

- pacyeTHas WMpUHa;

- WMpuHa nonku (nosca);

LWMPUHa BbICTynatowen yactm pebpa, ceeca;

KoadduUUMEHTbl ANS pacyeTa C Yy4yeToOM pas3BUTUA MNaCTUYECKUX
aedopmauunin npm n3rmnbe oTHOCUTENbHO OCEN X-X, Y-y COOTBETCTBEHHO;

anameTtp oTBepcTusa 6onTa;

- HApY>XHbI AnaMeTp cTepxHs 6onTa;

SKCUEHTPUCUTET CUNbI,

BbICOTA;

- pacyeTHasd BblCOTa CTEHKMU,

BbICOTa CTEHKWU,

paanyc MHeEpuUunn cedyeHus,

HaUMeHbLUMIA paanMyC MHEPLINMU CEUYEHUS;

- paauvycbl  UHEepuUuM OTHOCUTENIbHO  OCel

COOTBETCTBEHHO,

ceyeHus X-X, Y-y

- KaTET yrnoeoro wea,
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- ANWHa, NpOJET;

- ANINHA CTOMKMW, KOJIOHHbI, PAcrnopKu;

- ANIMHa packoca;

- pacyeTHada AJZIMHa,

- ANNHa NaHeNn nosca c|3epr| NN KONOHHBbI,

- ANWHa NNaHKK,

- ANNHa CBapHOro wBa,

- paCyeETHbIE AJZIMHbI 3JTIEMEHTA B MJIOCKOCTAX, NEPNEHAUNKYNAPHBIX OCAM

X-X, Y-y COOTBETCTBEHHO;

OTHOCUTESbHbIA aKcueHTpucuTtet, =240, ;

paanyc;

TONWMWMHa,

- ToNwmMHa noaku (nosca);

TONUWWMHA CTEHKHU,

- OTHOWEHWe naowagen cedyeHun nonku (nosca)

Clif :ﬂf.l"ﬂw,

N CTEHKM,

- KOBd)(bMLWIeHTbI ANna pacyeTa Yyrnoeoro wBa COOTBETCTBEHHO MO

MeTanny wBa 1 No MeTanny rpaHuubl CriJlaBleHUA,;

- KO3 duumMeHT ycnosuii paboTbl 601TOBOro CoeaANHEHUS;

K03 PnUNEHT ycnoBuii paboThl;

KO3(DUNUMEHT HALEXHOCTU MO HarpysKke;

KO3 PMUNEHT HAAEXHOCTU MO MaTepuany;

- KO3 DUUMEHT HAAEXKHOCTM NO OTBETCTBEHHOCTH;

- KO3h®dMUMEHT HaAeXHOCTM B  pacyetax o
COMpPOTUBIIEHUIO;

- KO3 PMUNEHT HAAEXHOCTN MO YCTOMUYMBOCTU CUCTEMbI;

- KO3 PUUMEHT BANAHUSA DOPMbI CEYEHUS;

A - rubkocTb, =il

BPEMEHHOMY



[ yClIOBHas rMBKOCTb, A= RyIE,

?'-gf - NpuBeAeEHHas rMBKOCTb CTEPXXHA CKBO3HOIo Cce4vyeHud,

- CN10BHadaA nNpumBeaeHHasd r’MOKOCTb CTEPXXHSA CKBO3HOIO0 CeuvyeHus
Ay '

Ay - ycnosHas rM6KoOCTb cBeca mosica, if =iy TEp) JRY TR,

Af1 - ycnoBHas rMBKOCTb MOSICHOFO NUCTa, i_,-F,l =ibyr1fip ) JRyIE

=
1

yCNOBHas FMBKOCTb CTeHKM, M = (Hyr (1) fRy 1B

?luf - npeaenbHas ycnoBHasa rmbkocTb cBeca nosica (NOSACHOro sincTa);

- npegenbHaa ycnoBHas rMMOKOCTb CTEHKMU;

H
s _?l_y - pacyeTHble TMOKOCTM 3NeMeHTa B MJOCKOCTSX, MNepneHANKYNsSpHbIX
OCSIM X-X W Y-y COOTBETCTBEHHO;
|g| - abcontoTHasa BeMYMHA HOPMasbHOIO HaNpPsXeHns;
T}, ~ MECTHOE HanpskeHue;
Gy Op - HOpManbHble HanpsXXeHus, rnapannenbHble O0CAM X-X W Y-y
COOTBETCTBEHHO;
T, Ty " KacaTesibHOe Hanps>XeHue;
Tys Ty KacaTeNbHble HaMpshKeHUsl, napasnnefibHble O0CAM X-X U y-y
COOTBETCTBEHHO;
P - KoadUUNEHT YCTOMUMBOCTM NPU LEHTPASIbHOM CXKATUU;

Pripy KO3 PUUNEHT YCTOMYMBOCTM NPK CXKaTUN;

Py " KO3(pDUNUNEHT YCTONMUMBOCTM Npn U3rnbe;

Mo, " KO3 PUUNEHT YCTOMYMBOCTM NPK CXKATUN C U3rnbom;
Py ~ KO3(pDUNUMEHT YCTOMUYMBOCTM MNpU CKATMM C WM3rMbom B ABYX
NJI0OCKOCTAX;

' - ceKTOpUasnbHasa KoopauHaTa.

MpunoxeHne A (U3meHeHHas pepakuus, Mam. N 2).

MpunoxeHune b

dusnyecKkne xapakTepucTukm MaTepuvasnos A1 CTalslbHbIX KOHCprKLWIﬁ



Tabnuua b.1 - dnsnyeckme xapakTepUCTUKM MaTepmnanoB AN CTasibHbIX KOHCTPYKLINIA

XapakTepucTmkm 3HayeHune
MnoTHOCTb [, KF/M3 ;
npokaTta U CTasibHbIX OT/IMBOK 7850
OT/INBOK M3 YyryHa 7200
KoadpduumeHT nuHeiHoro pacwmnpenns o, °C-1 0,12-10-%

Moaynb ynpyroctun E, H/mm2
MPOKaTHOM CTanu, CTafbHbIX OT/IMBOK 2,06-107

OT/IMBOK M3 YyryHa MapokK:

CYy15 0,83-10°
CY20, CH25, CH30 0,98:10%
My4YKOB M MpsaAen napannenbHbiX NPOBOSOK 1,96:107

KaHaTOB CTaJlbHbIX:

CNMpanbHbIX N 3aKPbITbIX HECYLLNX 1,67-10°5
OBOMNHOW CBUBKMU 1,47-10%
ABOMHOWN CBMBKW C HEMETAaJIMYECKUM CepaevyHUKOM 1,27-10°
Moaynb cABWUra NPOKaTHON CTanu U CTanbHbIX OTANBOK G, H/MM2 0,79-107
KoaddunumeHT nonepeudHon aedpopmaumnn (MyaccoHa) w 0,3
MpumeyaHne - 3HaA4YeHMs  MOAYNA  YNpyroctm npuBeAeHbl AN KaHaToB,

npeaBapuTenbHO BbITAHYTbIX YCUIMEM, paBHbIM He MeHee 60% pas3pbiBHOMO ycunusa Ans
KaHaTa B LeJsIOM.

Tabnuua b.2 - dusnyeckme xapakTepuUcTUKM NpoBOAOB U MPOBOJIOKM

HavmeHoBaHMe MaTepuanos Mapka un Moaynb KoadhdunumneHt
HOMUHaNbHOE ynpyroctu E, JIMHenHoro
cevyeHve, MM 2 H/Mm 2 pacwmpeHus




o ,°C-1

AntoMuHmnesble nposoga no [OCT|A, AHIM; 16+ 800 0,630-10° 0,23-10 %
839
MepHblie nposoaa no NOCT 839 M; 4+ 800 1,300-10% 0,17-10%

CraneaniwoMunHeBble  nposBoga  no AC, ACK;
roCT 839 npwu oTHoweHunn| ACKII, ACKC
niowagen anwMUHMUA K CcTanu,

paBHOM:

6+6,25 10  6onee 0,825-107 0,192-104
0,65 95 1,460-107 0,139-10 4
4,29-4,39 120 v 6onee 0,890-107 0,183-104
7,71-8,04 150 n 6onee 0,770-10° 0,198-10 4
1,46 185 1 6onee 1,140-1075 0,155-10
12,22 330 0,665-107 0,212-10-4
18,2+18,5 400 n 500 0,665-10° 0,212:104
BumeTtannuyeckas cTtasemefHas BCM 1

npoBoOJ0OKa no rocr 3822
ANaMeTpoM, MM:

1,6+4 2,0+12,5 1,870-107 0,127-104

6 28,2 1,900-103 0,124-10

MpuMeyaHne - 3Ha4yeHnUs Maccbl MPOBOAOB M NMPOBONOKM cneayeT npuHmuMaTb no NOCT
839 n IOCT 3822.

MpunoxeHue B
MaTepuanbl AnA CTaZlbHbIX KOHCTPYKLMWA U UX pacyeTHbie CONMpPOTUBJIEHUNA

Fpynnbl CTaNbHbIX KOHCTPYKLUMUHA

Fpynna 1. CBapHble KOHCTPYKUMU* UM UX 351eMeHTbI, paboTatowme B 0CO60 TSHXKENbIX YCIOBUSX
(cornacHo FOCT 25546), B TOM 4yMcCne MakCMManbHO CTECHSIOWMX pasBUTME MlacTUYecknx gedopmaumnia,
Win noaBeprawouwmecs HenocpeaCTBEHHOMY BO3AENCTBUIO AMHAMUYeCKUx**, BMOPAUMOHHbBIX UK
MOABMXHbBIX Harpy3ok [6ankum KpaHoBbIX nyTen; bankm paboumx nnowapnok; 6ankm nyter NOABECHOro
TpaHCMopTa; 3/1EMEHTbl KOHCTPYKUMA OYHKEPHbIX W  pa3rpy3odHblX 3CTakaj, HenocpeacTBEHHO
BOCMPUHMMAIOLWMX Harpy3kyM OT MOABWUXHbLIX COCTABOB; rflaBHble H6anku U purenn pam npuv AMHaMUYECKON
Harpyske; MpoOJIeTHbIE CTPOEHMSI TPAHCNOPTEPHbIX ranepen; dacoHkn depMm; CTEHKU, OKpaMKu LHULL,
KONbLl@ >KeCTKOCTUW, MaBalolimne KpbiK, MOKPbITUS pe3epByapoB W rasronbaepoB; OyHKepHble 6anku;
obonoukn napabonmyeckmx 6yHKepoB; CTasibHble 060/104KM CBOBOAHO CTOALWMX AbIMOBbLIX TPy6; cBapHble
cneunanbHble onopbl 60AbWNX NepexoaoB NMNMHUI anekTponepenaumn (BJ1) BbicoTon 6onee 60 M; anemMeHTbl
OTTSKEK MauT N OTTSXKEYHbIX Yy310B].



* KOHCTPYKLIMS UMW ee 31eMeHT CYNTAETCH UMEelOLLMM CBapHble COEAMHEHUS, eCI OHU PacroNOXEHbI
B MeCTax [eNCTBUS 3HAUUTENbHBIX PACUETHBIX PacTAruBalowmMx HanpskeHuin (T =038, ;=038 nu

=035, ) nm6o B MecTax, rae BO3MOXHO paspyllEHME CBApPHOrO COEAMHEHUsI, Hanpumep, U3-3a

3HA4YNUTENbHbIX OCTATO4HbIX Haﬂpﬂ)KeHMVI, 4YTO MOXET nNpuBECTU K HENPUrogHOCTWM K 3SKCnayatauuun
KOHCTPYKUWMWN B LLEOM.

**  KOHCTPYKLUMWM OTHOCSTCS K MOABEPralolmnMcs BO3AENCTBUIO AMHAMUYECKUX Harpysok, ecnu
OTHOLUEHNE abCOIIOTHOIrO 3HAUYEHUs HOPMasIbHOrO HanpsXXeHWUs, BbI3BAHHOINO AMHAMUUYECKOM Harpyskomn, K
CYMMapHOMY pacTArMBaloLLEeMY HaMpsiXXeHWto OT BCEX Harpy3oK B TOM e cedeHun c£>0,2 - cM. dopmyny

(170).

Fpynna 2. CeapHble KOHCTPYKUMKN INB60 nX an1eMeHTbl, paboTatowme npu CtTaTM4yecKon HarpysKke npwu
HaIN4YMK pacTArMBaKlOLWMX HaNpsHXXeHnn [pepmbl; purenn paMm; 6anku NepekpbITUA U MOKPbITUIA; KOCOYPbI
nectHuy,; o6ono4ykm cunocos; onopbl BJ1, 3a uUCKNOYEHMEM CBapHbIX onop 60nblLIMX NepexoaoB; Onopsbl
OLWMHOBKWM OTKPbITbIX pacnpefenuTenbHblXx YCTponcte noactaHumii (OPY); onopbl TpaHCMOPTEPHbIX
rafepen; MNpPOXeKTOPHbIE MauyTbl; 3/IeMeHTbl KOMOMHMPOBAHHbLIX OMOP aHTEHHbIX coopyxeHun (AC) wu
Apyrve pacTsaHyTble, pacTaHyTO-usrmbaemoble U unsrnbaemble 3n0eMEHTbI], @ TakXe KOHCTPYKUMM U UX
3NeMeHTbl rpynnbl 1 npu OTCYTCTBUM CBapHbIX COeAWMHEHUN M H6anku NoABeCHbIX NyTEW U3 ABYTaBpOB MO
FOCT 19425 npu HanMumMmn CBapHbIX MOHTAXHbIX COeANHEHU.

Fpynna 3. CBapHble KOHCTPYKLUUM NM60 MX 3/IEMEHTbI, paboTalwline npu CTaTUUYECKON Harpyske,
NPEUMYLLLECTBEHHO Ha CXaTWUE [KOMOHHbI; CTOWKMW; OMOPHbIE MNJINTbI; 3/IEMEHTbl HACTWU/a MEPEKPbLITUNA;
KOHCTPYKUWKN, MoaAepXuBatolme TexHosormyeckoe o6opyaoBaHne; BepTUKasibHble CBSA3M MO KOMOHHAM C

HanpsXXEHUSIMU B pacyeTHbIX CeyeHusix cBsizeli cebiwe 0,4 &, ; aHKepHble, Hecylime U dUKcUMpyloLme

KOHCTPYKUWK (ONOpbl, pUrenm xXecTkmux nornepedmH, GmMKcaTopbl) KOHTAKTHOM CETU TpaHCNopTa; Onopbl Noa
obopynosaHne OPY, kKpoMe onop noA BbiKAlYaTenu; 3neMeHTbl CcTBosIoB M HaweH AC; KOSOHHbI
6eTOHOBO3HbIX 3CTaka; NMPOroHbl NOKPbLITUN WU Apyrue cxaTble U CKaTo-u3rnbaemble 31eMeHTbl], a Takxe
KOHCTPYKLWN N UX 3/1EMEHTbI Fpynnbl 2 NPU OTCYTCTBUM CBapPHbIX COeANHEHUN.

F'pynna 4. BcnoMmoraTtefnbHble KOHCTPYKUWMM 34aHUIA U COOPYXeHun (CBA3W, KpOMEe YyKa3aHHbIX B
rpynne 3; 3neMeHTbl @axBepKa; AeCTHUUbl; Tpanbl; MNN0oWaaKu; OrpaxaeHus; MeTasIoOKOHCTPYKLUMK
KabenbHbIX KaHasoB; BCNOMOraTesbHble€ 3/IEMEHTbI COOPYXEHUIM U T.M.); coopyxeHuns knacca KC-1 (FOCT
27751) - Tenauvubl; NApHUKK; 34aHUS, B KOTOPbIX HE NpeayCMaTPMBaETCa NOCTOsIHHOe npebbiBaHne nwogen
(MObunbHble CcHOpHO-pa3bopHble WM KOHTEMHEPHOro TWMa, BPEMEHHble CKaaabl WM COOPYXEHUS C
OrpaHMYeHHbIM CPOKOM CNyX6bl, LWNYHTOBbIE Orpa)KAeHus KOTNOBAaHOB, BPEMEHHbIe ONOopbl U T.M.), @ Takxe
KOHCTPYKLUWWN N UX 3/1EMEHTbI rpynnbl 3 Npu OTCYTCTBMM CBApPHbIX COeANHEHUN.

MpuMeyaHuns

1 MNpn HasHayeHun CTanum ANS KOHCTPYKUWMIA 34aHUA M coopyxXeHuin knacca KC-3 (FOCT 27751)
HOMEp rpynnbl KOHCTPYKLUMI cneayeT yMeHblaTb Ha eamHuuy (ana rpynn 2-4).

2 MNpwn TonwmMHe npokata t>40 MM HOMEp rpynnbl KOHCTPYKUWNI criegyeT yMeHbWwaTb Ha eanHuuy (ans
rpynn 2-4); npu TOJMLWKWHE NMpokKaTa { =6 MM - yBenn4ymBeaTtb Ha egnHuyy (ansa rpynn 1-3).

(U3meHeHHasa pegakuuns, M3m. N 2).

Tabnuua B.1 - HopMupyeMble nokasaTenu yaapHoi BA3KoCTM npokaTta u Tpy6 1)

PacueTtHaa | pynna HopmaTmuBHOe conpoTuBaeHne ctann, H/mMm?2
TeMnepaTy | KOHCTPYK
pa, °C Luni




R,, <290 290=<R,,<39|390=Ry,<4|440=R,, <540| Ry, 2540
0 40
MokasaTtenun ygapHon Baskoctu KCV, x/cm2 5. 8]
npu TemnepaType UCNbITaHWI Ha yaapHbln n3rnb, °C
+20| O -20 -20 -40 |-40| -60 -40 -60 -60
t>-45 1,2,3 - 34 + 34 + 34 + 66/34 40 66
4)
4 +2) (343 + + + + + + + -
-45>t>-55 1 - - - - 34 | 34 + 66/34 + 66
4)
2,3 - 34 | 34 34 + 34 + 66/34 + 66
4)
4 - 34 + 343) + + + + + -
t<-55 1,2,3 - - - - 34 - 34 - 66/34 66
4)
4 - - - 34 + + + + + -

0O603Ha4veHuns1, NpuHaATbie B Tabnnue B.1:
3Hak " - " 03Ha4aeT, YTO NPUMEHEHME CTanu C TaKMMU FrapaHTUSIMM He LOMYyCKaeTcs;

3HaK " + " - gonyckaeTcs Ucnoab3oBaTbh aKTU4Yeckne pesysibTaTbl MEXaHUYECKNX CBOMCTB B
MOCTaB/IEHHOW NMapTMM NpoKaTta Npu HOPMaTUBHbLIX 3HAYeHNAX Koy 20, kev 4, kv >34

Ax/cM2 v ana ctanei ¢ R,, 2440 H/MM2 npn goy 40, gev 0 »66/34 Ox/cm2.

1) HopMbl yYCTaHaBNBaOTCA HAa OCHOBAHMW UCMbITAHUIA Ha yAapHbIi M3rMb6 o6pasLoB C OCTPbIM

V-06pasHbiM Hagpe3oM npokaTa C TONLWWHOW He MeEHEE 5 MM 1 Tpyb C TONLIUHOW CTEHKU He
MeHee 5 MM. B cniyyae ToNWMHbI SN1eMeHTa MeHee 5 MM, NpoBeZleHne UCMbITaHNi He TpebyeTcs.

2) MpumMeHstoTcs ctanu C235 6e3 rapaHTMii N0 ygapHOW BA3KOCTH.
3) [INs COOpPYXXEHUIM C OrPpaHMYEHHbBIM CPOKOM C/y>X06bl 1 NpebbiBaHUEM B HUX HOOEN.

4HYncnmutenb - HOPMATUBHbIE 3HAYEHUSA ANA JIMCTOBOW CTanu U Tpy6; 3HaMeHaTenb - Ans
¢dacoHHOro npokara.

5)B NMCTOBOM MpoKaTe UCMNbITbIBAOTCA NnonepeyHble 06pa3Ll,bI, B LWUMPOKOMNO/IOCHOM

YHMBEpCanbHOM, (hbaCOHHOM, COPTOBOM MpoKaTe - NpoAo/bHble, B Tpy6ax 1 npodunsx -
rnonepeyHble U NPOAOSbHbIE.

6) B 3NeKTpoCcBapHbIX Tpyb6ax HOpMbl pacnpoCTPaHATCA Ha yAapHYO BA3KOCTb OCHOBHOIO
MeTanfna, MeTansa CBapHOro WwBa U rpaHuLbl cniaBneHus.

Tabnuua B.1 (MU3meHeHHas pepakuus, Mam. N 1, 2, 3).




Tabnuua B.2 - TpeboBaHMSA NO XMMMYECKOMY COCTaBy

HopMaTuBHble conpoTuBnieHns | CoaepxxaHue aneMeHToB*, %, He C,, %, He 6onee
cTanm, 6onee
H/mm 2 C P S
Ry, <290 0,22 0,040 0,025 -
29OSRyn <390 0,14 0,025 0,025 0,46
390£Ryn <540 0,12 0,017%* 0,010%* 0,47
540<R,, <590 0,13 0,015 0,010 0,48
Ryn > 590 0,15 0,015 0,004 0,60

* [peaenbHble OTK/IOHEHUS MO XMMUUYECKOMY COCTaBy B FOTOBOM MpoKaTe MPUHMMAKOTCS Mo
OENCTBYIOLLIEMY CTaHAApTY.

** S+P<0,020% .
MpnMevaHuns

1 YrnepoaHsbiii akBuBaneHt C.,, %, cneayet onpeaensTts no dopMyne

Mn Si Cr Ni Cu V+Nb Mo P
C3=C+T+ +— +

24 5 40 13 14 4 2
roe C, Mn, Si, Cr, Ni, Cu, V, Nb, Mo, P - maccoBblie gonu anemeHtoB, %.

2 ins cTanen ¢ HOPMaATUBHbLIM CONPOTUBIIEHMNEM 29OSRyn <390 H/MM2 B COOTBETCTBUM C
FOCT 27772 npuHMMAIOT NMoBbIWeHne coaepxaHua yrnepoaa o 0,17%.

3 [Ana aByTaBpoOB C napanfefnbHbiMU FPaHSIMU NOMNOK MPUHUMAIOT NOBbIWEHUE COAEPXAHMUS
yrnepoga ansa cranen C345 n C355-1 - o 0,17%; ans cranm C390 - go 0,14%.

4 [apaHTMs CBapMBaeMOCTM NnpokaTta 13 CTanaum C Ry,, <290 H/MM 2 obecrieunBaeTcs

XMMUYECKWUM COCTaBOM, npokaTta us ctanm R, 2290 H/MM2 - fononHuTensHo
YyrnepofiHbIM 3KBUBANEHTOM.

Tabnuua B.2 (M3meHeHHas pepakuus, Mam. N 1, 2, 3).

Tabnuua B.3 - HoOpMaTMBHbIE M PACUYETHbIE COMPOTUBEHUS MPU PACTSXEHUN, CKATUU U N3rnée NUCToBOro,
LLIMPOKOMOJIOCHOTO YHMBEPCA/IbHOI0, COPTOBOr0 npokaTta u Tpy6



Cranb TonwwuHa npokaTta, MM HopMmaTuBHOe PacueTHoe
conpoTtusieHue* COMpoTUBAEHNE**
npokaTta u Tpy6, H/mm 2 npokata v Tpyb,

H/Mm 2
Ryn Run Ry Ru

C235 |01 2,0 go 4,0 Bkntou. 235 360 230 350
C245 |01 2,0 go 20 Bkntou. 245 370 240 360
C255 |0t 2,0 po 3,9 BKkaOu. 255 380 250 370
" 40 " 10 " 245 380 240 370
Cs 10 po 20 " 245 370 240 360
" 20 po 40 " 235 370 230 360
C345K |01 2,0 po 10 Bkntou. 355 470 350 460
C355 |Or 2,0 po 16 Bk/tou. 355 490 350 480
" 16 " 40 " 345 490 340 480
" 40 " 60 " 335 490 330 480
" 60 " 80 " 325 490 320 480
" 80 " 100 " 315 470 310 460
" 100 " 160 " 295 470 285 460
" 160 " 200 " 285 470 280 460
" 200 " 260 " 270 450 265 440
" 260 " 300 " 260 450 255 440
" 300 " 360 " 245 440 240 430
C355-1; [Ot 2,0 pmo 16  Bk/KOM. 355 490 350 480
C355-K " 16 " 40 " 345 490 340 480




" 40 " 50 " 335 490 330 480

C355Mn |or 2,0 po 16  Bkatou. 355 490 350 480

" 16 " 40 " 345 490 340 480

C390; |[OTr 5,0 po 16  BkAKOu. 390 520 380 505

C390-1 " 16 " 40 " 390 520 380 505

" 40 " 60 " 385 520 375 505

" 60 " 80 " 375 510 365 500

" 80 " 100 " 365 510 355 500

" 100 " 160 " 360 510 350 500

C440 |OT 5,0 pmo 16  BkAtou. 440 540 430 525

" 16 " 40 " 440 540 430 525

" 40 " 60 " 430 540 430 525

" 60 " 80 " 425 530 415 520

" 80 " 100 " 415 530 405 520

" 100 " 160 " 405 530 395 520

C550 |OT1 8,0 oo 50 Bkntou. 540 640 525 625

C590 |OT 8,0 oo 50 Bkntou. 590 685 575 670
C690 |OT 8,0 ao 50 BktOu. 690 785 - -

* 3a HOpMaTMBHOE CONPOTUBNEHMNE NPUHATHI 3HAYEHMS Npeaesia TeKy4yeCcTu U BPEMEHHOro
conpotueneHus, npuesoammele B FOCT 27772.

** 3HaueHuns pacyeTHbIX COI'IpOTMBJ'IeHVIVI nony4yeHbl AgeNEHNEM HOPMATUBHbIX
COI'IpOTMBJ'IeHMVI Ha KOBd)d)MLWIeHTbI HaAEXHOCTU NO MaTeEpMany, onpeaeneHHbIe B

COOTBETCTBUW C Tabnuuen 3, c okpyrneHnem ao 5 H/Mm 2. B Tabnuue npuseaeHsi
3HAYEHUS pacCyYETHbIX CONpPOTUBAEHUN npokaTa no FOCT 27772.

Tabnuua B.3 (M3meHeHHas pepakuus, M3m. N 2, 3).




Tabnuua B.4 - HopMaTMBHbIE U PACUYETHbIE COMPOTUBNEHUS MPU PACTSXKEHUN, CKATUU U N3rnbe hacoHHOro

npokaTa B BUAe ABYTaBPOB C NMapassiesibHbIMM rPaHAMKN MOMoK

Cranb TonuwmHa nonku npodunen, HopMmaTuBHOe PacueTHoe
MM COMnpoTUB/IEHME COMpoTUB/IEHMNE
npokaTta, H/mm 2 npokaTta, H/mm 2
Ryn Run Ry Ru
C255b; |<10 255 380 250 370
C255b6-1
Cs. 10 po 20 BkAwu. 245 370 240 360
" 20 " 40 " 235 370 230 360
" 40 " 60 " 235 370 230 360
" 60 " 80 " 225 370 220 360
" 80 " 100 " 215 370 210 360
>100 200 360 195 350
C345b |<10 345 480 335 470
Ce. 10 pmo 20 Bk/tOu. 325 470 315 460
" 20 " 40 " 305 460 300 450
" 40 " 60 " 285 450 280 440
C345b-1 |<10 345 490 335 480
Cs. 10 po 20 BkAawou. 325 470 315 460
" 20 " 40 " 305 460 300 450
" 40 " 60 " 285 450 280 440
C355b |<20 355 470 345 460
Ce. 20 pmo 40 Bktou. 345 470 335 460




" 40 " 60 " 340 470 325 460

" 60 " 80 " 325 460 315 450

" 80 " 100 " 315 460 305 450

>100 295 460 290 450

C355b-1 |<20 355 470 345 460

Cs. 20 po 40 Bkaou. 345 470 335 460

" 40 " 60 " 335 470 325 460

C3906 (<30 390 520 380 505

Cs. 30 po 60 BkaoOu. 370 490 360 480

" 60 " 80 " 360 480 350 470

" 80 " 100 " 350 480 340 470

>100 330 470 320 460

C440b6 |<20 440 600 430 585

Cs. 20 po 30 BkaOu. 430 560 420 545

" 30 " 80 " 420 520 410 505

" 80 " 100 " 400 520 390 505

>100 380 500 370 490
MpumeyaHme - Lndpa 1 B nepsoii rpade o3HavyaeT BapuaHT XMMMYECKOro cocTaBa.

Tabnuua B.4 (U3meHeHHas pepakuus, M3m. N 1, 3).

Tabnuua B.5 - HopMaTnBHbIE N pacyeTHble COMPOTUB/IEHUS MPU PACTIXKEHUMN, CKAaTUN U n3rnbe hacoHHOro
npokarta



Cranb TonuwmHa npokaTta*, Mm HopMmaTuBHOE PacueTHoe
COMpoTUBAEHNE** COMpOTUBAEHNE* **
npokaTta, H/mm 2 npokaTta, H/mMm 2
Ryn Run Ry Ru
C245 |0t 4,0 po 20 BkatOM. 245 370 240 360
" 20 " 40 " 235 370 230 360
C255 |0t 4,0 po 10 Bktou. 255 380 250 370
" 10 " 20 " 245 370 240 360
" 20 " 40 " 235 370 230 360
C345 |0t 4,0 po 10 BkAOY 345 480 340 470
" 10 " 20 " 325 470 320 460
" 20 " 40 " 305 460 300 450
C345K |01 4,0 oo 10 BkAtOY. 345 480 340 470
C355 |0t 5,0 po 16 Bkatou. 355 490 350 480
" 16 " 40 " 345 480 340 470
" 40 " 60 " 340 470 330 460
C355-1 |0t 5,0 po 16  BKOu. 355 490 350 480
" 16 " 40 " 345 480 340 470
" 40 " 60 " 340 470 330 460
C390 |0t 5,0 po 10 Bkiatou. 390 520 380 505
" 10 " 20 " 380 500 370 480
" 20 " 40 " 370 490 360 480
" 40 " 60 " 365 485 350 475
C440 |OTr 5,0 po 10 Bkatou. 440 600 430 585
" 10 " 20 " 440 580 430 565




" 20 " 40 " 430 550 420 535

" 40 " 60 " 420 520 410 505

* 3a TONWUNRHY (baCOHHOFO npokarta cneayeTt NnpnHnMMaTb TONLWKUHY NOJIKWU.

** 32 HOpPMATMBHOE COMPOTUB/IEHNE MPUHATbHI FApaHTUPOBaHHbIE 3HaUYeHUs npeaena
TEKYYECTN N BPEMEHHOIO COMPOTUBIIEHUS, NMPUBOANMbIE B HALlMOHASbHbIX CTaHAapTax WUimn
TEXHUYECKMX YCNTOBUSAX. B Tex cnydyasax, Koraa 3T 3HayeHus B HaUMOHa bHbIX CTaHAapTax

NN TEXHUYECKUNX YCNOBUAX NMPUBEAEHDbI TO/IbKO B OAHOM CcuUCTEME eaUHUL, - KIC/MM 2,
HOPMATUBHbIE COMPOTUBNIEHNA, H/Mm 2, Bbl4YNCNEHbI YMHOXEHNEM COOTBETCTBYHOLWNX

3HauyeHnit Ha 9,81 c okpyrneHuem ao 5 H/MmM 2,

*** 3HauyeHUs pacyeTHbIX COMPOTUBAEHUN NOSyYEHbl A€/IEHNEM HOPMATUBHbIX
CONpPOTUBAEHNI Ha KO3 DULMEHTbI HAAEXKHOCTU NO MaTepuany, onpeaeneHHble B

COOTBETCTBUW C Tabnuuen 3, c okpyrneHnem ao 5 H/mMm 2. B HacTosiwen Tabnuue

npuBeAeHbl 3Ha4YEeHNS pacyeTHbIX CONPOTUBAEHMI npokaTa (3a UCKYeHnem AByTaBpoB C
napannenbHbiMU rpaHaMm nonok) no FOCT 27772.

Tabnuua B.5 (M3meHeHHas pepakuus, M3m. N 2, 3).

Tabnuua B.6 - PacueTHbie CONpOTMBIEHMS MpoOKaTa CMATUIO TOPLEBOMN MOBEPXHOCTU, MECTHOMY CMATUIO B
UMINHOPUYECKUX WapHUpax, AMaMeTpanibHOMY CKaTUIO KaTKOB

BpemeHHoe PacyeTHoe conpoTueneHne, H/mMm2
CONpoTUBIEHMUE,
H/MMm2
CMSATUIO AnameTpanbHOMY

CXaTuo KaTkoB (npu
cB0o60AHOM KacaHun B
KOHCTPYKLMSX C
OorpaHuU4YeHHon

MOABMXKHOCTBIO) K.

TOopLEeBOM MeCTHOMY B
NOBEPXHOCTM (NpU| UWMANHAPUYECKNX
HanMumm wapHupax (uandax)

KacaHun Fy,

360 351/343 176/171 9/9
370 361/352 180/176 9/9
380 371/362 185/181 9/9

390 380/371 190/185 10/10




400 390/381 195/190 10/10
430 420/409 210/204 10/10
440 429/419 215/209 11/11
450 439/428 220/214 11/11
460 449/438 224/219 11/11
470 459/448 229/224 11/11
480 468/457 234/228 12/12
490 478/467 239/233 12/12
510 498/486 249/243 12/12
540 527/514 263/257 13/13
570 556/543 278/271 14/14
590 576/562 288/281 14/14
MpuMeyaHve - B Tabnuue npuBeAeHbl 3HAYeHWUs] pPacYeTHbIX COMPOTUBIIEHUN,
BblYMCNEHHbIE MO (popMynaMm pasgena 6 npu %, =1,025 (B uncnutene) n ¥, =1,050 (B
3HaMeHaTene).

Tabnuua B.7 - PacyeTHble CONPOTMBIIEHNS OT/IMBOK U3 YrNepoaAnUCTON CcTanmn

HanpsxeHHoe ycnosHoe PacuéTHble conpoTusneHns, H/MM 2, OTANBOK 13
COCTOsIHME obo3HauyeHune YT TIEPOANCTON CTanN MapoK
151 25]1 35J1 4571, 40XDA
PacTsxeHune, cxatue R, 150 180 210 250
n n3rmb
Casur R, 90 110 130 150
CmMsiTMe TopueBoi Rp 230 270 320 370
NoBePXHOCTU (Npu
HaIMYNM MPUTOHKM)
CMATME MeCTHoe B Rlp 110 130 160 180
LMNNHAPUYECKUX
wapHupax (uandax)
npu NJ0CKOM
KacaHum
OnameTpanbHoe R., 6 7 8 10
coXxaTue KaTKoB npu
cB0H6OAHOM KacaHuu




(B KOHCTPYKUMSAX C
OrpaHNYEeHHOWM
NOABMXHOCTbIO)

Tabnwnua B.7 (U3meHeHHas pegakuus, M3m. N 3).

Tabnuua B.8 - PacueTHble CONPOTMBIIEHNS OT/IMBOK U3 CEPOro 4YyryHa

HanpsixeHHOe CoCTOsiHMe | YCNOBHOE | PacyeTHble conpoTuBaeHus, H/MM2 , oTInMBOK 13
obo3Ha-
Genme Ceporo 4yryHa mMapok
CY 15 C4 20 CY 25 C4 30
PacTsxxeHne ueHTpanbHOe Ry 55 65 85 100
n n3rmb
CxaTne uUeHTpanbHoe WU R, 160 200 230 250
n3rnb
Caosur R, 40 50 65 75
CmaTtue TOopUEeBOM RP 240 300 340 370
NOBEPXHOCTU (npwu
HaJIMYMKN MPUTOHKMN)
oy
= E
g \{:
g,
r #‘,#;
qﬁ
— — -
0 &1 € &, £, B F

PucyHok B.1* - O606LieHHasn pacyeTHasa aMarpamMma paboTbl CTPOUTENbHbIX CTaseln

(c=0/R,, - 6e3pasMepHasi KOOPANHATA HOPMAJILHOrO HaMPsHKEHUS;

€ =5E/Ryn - 6e3pasMepHas KoopanHaTa OTHOCUTENbHON AedopMaumn)

* iameHeHHasa pepakuus, Mam. N 3.



Tabnuua B.9 - XapakTepuctmku crtanenm pnst obobueHHOM pacyeTHOW aAmarpaMmmbl paboTbl (CM. PUCYHOK
B.1)

MapameTp O603HaveHne Cranb
Avnarpammbl - C245, C255, C345, C390, C440, C550,
6e3pa3mepHas C255b, C345K, C390-1, | C440b C590
KoopamHaTta C255b-1 C355, C390b
C355-1,
C355N,
C3455,
C345b-1,
C3556,
C355b6-1
OTHOCUTEeNbHas s 0,8 0,8 0,9 0,9 0,9
nedopmaums, o
COOTBETCTBYOLWAs
npegeny
NpoNOpLMOHaNbHOC
™
HopmanbHoe G 0,8 0,8 0,9 0,9 0,9
HanpsxeHune, m
COOTBETCTBYHOLLEE
npepeny
NponopLMoHanbHOC
™
OTHOCUTEeNbHas s 1,7 1,7 1,7 1,7 1,7
nedopmaums, -
COOTBETCTBYOLWAs

Ha4yany TEKYYECTU

HopManbHoe P 1 1 1 1 1
HanpsXeHune,
COOTBETCTBYlOLWEE
npeaeny Teky4yectu

OTHOCUTeNnbHas s 14,0 16,0 17,0 17,0 18,0
naedopmaums, o
COOTBETCTBYOLAs
KOHLY TeKy4ecTu

OTHOCUTENbHasN
aedopmaums,
COOTBETCTBYOWAs
BPEMEHHOMY
COMNpPOTUBIEHULO

141,6 88,3 67,1 49,6 26,2

m

HopmanbHoe P 1,653 1,415 1,345 1,33 1,16
Hanps>XeHune,
COOTBETCTBYHOLLEE
BPEMEHHOMY
COMPOTUBJIEHUIO

a




OTHOCUTENbHAaN
aedopmaums,
COOTBETCTBYlOLLAsA
paspbIBY

[ar ]

HopmanbHoe
HanpsxeHue,
COOTBETCTBYlOLEE
paspbIBY

o]

251

1,35

153 115

1,26 1,23

87,2

1,20

51,1

1,10

MpumeyaHme - MNpun OTCYTCTBMM B NApTUSX NpoKaTa M3 BbICOKOMPOYHbIX cTanen (ot C390 um
6onee) nnowaaku Tekydectn CD B 0606LIEHHON AnarpaMMe Ha pUcyHke B.1 cnepyet
ncnonb3oBaTtb Kpusyo OACEF.

Tabnwuua B.9 (U3meHeHHas pegakuus, M3m. N 2, 3).

MpunoxeHune I

MaTtepuanbl aonsa coefguHEeHMN CTalNbHbIX KOHCprKLIMi"I

Tabnuua .1 - MaTepuanbl 4Ns CBapKu, COOTBETCTBYIOLWME CTanu

Ownana3soH Mapka MaTepuana Ang ceBapku Tun
pacyeTHbIX CBapO4YHOM NPOBOJIOKOWM ANS dntoca MOPOLLKOBO |3N1eKTpoaa
CONpOTUBIEHUN aBTOMaTU4YeCKOM n n npu
cTanm MEXaHNYEeCKON CBapKWu MPOBOJIOKO | PYy4YHOW
n cBapke
B rnoa cgatocom
YF1eKNCOM
rase win B
ero cmecu ¢
AproHoM
Ryn <290 H/MMm 2 CB-08I2C, Cs-08A AH-348-A nr-AH-3 242%*,
CB-08I'CHT, D42A%*
Cs-08IrCM™MT CB-08IA AH-60%* nr-AH-8 246%*,
D46A*
NoOK-56C*4
UF-02; UF-03%5
290 CB-10lrA** AH-17-M 350,
H/MM2 =R, <440 950A
H/MM 2 CB-10F2**, AH-43
Ce-10HMA
AH-47
AH-348-A***




MoK-56C*4

UF-02; UF-03*5

440 Ce-08M2C, | CB-10M2**, | poK-56C* | MM-AH-3, | 3504,
H/MM2 <R, <590 |CB-08ICHT,| Ce-10HMA Mn-AH-8 360
g CB-08I'CMT, .
H/Mm 2 Co-08XHM UF-02; UF-03*5
R,, 2500 H/mm2 |CB-08XTCMA| C-10HMA AH-17-M, | NN-AH-3, | 260
Mn-AH-8
Ce-10XM2CM| CB-08XH2IM | PoK-56C* 570
A o)

UF-02; UF-03*5

* DnekTpoabl TMNOB 242, 342A, 246, 246A, dntoc mapkn AH-60 cneayeT NpMMeHsTb ANs
KOHCTPYKUMIM rpynn 2, 3 Npu pacyeTHbIX TemMnepaTtypax t>-45°C.

** He NnpuMeHATb B coveTaHmu € ptocoM Mmapkmn AH-43.

**x Nna dnoca mapkn AH-348-A TpebyeTca AONONHUTENbHbIA KOHTPOJIb MEXaHUYECKNX
CBOWMCTB MeTas/ia WBa Npu CBapke cCoeaANHEHUNM 3N1IEMEHTOB BCEX TOJILUMH NPU pacyeTHbIX
TeMnepaTypax t<-45°C v TOMWMH CBbiWe 32 MM - MPU pacyeTHbIX TeMnepaTypax t>-45°C.

*4 Kepammuecknin pntoc mapku NMOK-56C no COOTBETCTBYIOLWMM TEXHUYECKMUM YCOBUSAM.

*5 KepaMuuecknin toc CBapoUYHbIit arnomMepupoBaHHbiii Mapok UF-02 n UF-03 no
COOTBETCTBYHOLLNM TEXHUUYECKUM YC/TOBUSIM.

MpuMeyaHue - Npu COOTBETCTBYHOLLEM TEXHNUYECKOM 060CHOBAHUN AN CBAPKM
KOHCTPYKLM MOTYT MPUMEHSATbCA CBAapO4YHble MaTepuasbl (MPOBOMOKN, DNIOCHI, 3alUTHbIE
rasbl), He yKkasaHHble B HacToswel Tabnuue. Mpn 3TOM MeExaHMYECKME CBOMCTBA MeTanna
LLIBa, BbIMNOSIHAEMOr0 C UX NMPUMEHEHWNEM, AO/KHbI BbIThb HE HUXE CBONCTB, 06ecrneymBaembix
NPUMEHEHMEM MaTepuanos, NPUBEAEHHbIX B HacToswen Tabnuue.

Tabnuua .1 (M3meHeHHas pepakuns, Mam. N 3).

Tabnuua .2 - HopMaTuBHblE M pacyeTHble COMNpPOTUBNEHUSA MeTassla LWBOB CBapHbIX CoefNHEHUN C
YrnoBbiIMn LWLBaMu

CBapoy4Hble MaTepuarnbi Ry R,

TN 3/1eKTpoaa MapKa NnpoBOSIOKHK H/MM 2 H/MMm 2
242, 242A Ce-08, Cs-08A 410 180
246, 246A Ce-08lA 450 200




350, 350A CB-08r2C, Ce-10TA, CB-1012, 490 215
Mnr-AH-8, Mnr-AH-3

3260 Cs-08r2C*, Cs-08ICHT, Cs-08I'CMT, 590 240
CB-08XHM, CB-10HMA

370 CB-10XT'2CMA, CB-08XH2I'MIO 685 280

385 - 835 340

* TONbKO NS WBOB C KaTeTOM Ky <6 MM B KOHCTPYKLMSX U3 CTaM C NPELEeSioM TEKYYEeCTy
440 H/MM2 1 6onee.

Tabnwuua .2 (M3meHeHHas pepakuns, Mam. N 3).

Tabnuua .3 - TpeboBaHusa K 60nTaM NMpu pasanYHbIX YCA0BUAX UX MPUMEHEHUS

PacueTHas TemnepaTypa t, Knacc npo4HocTtn 60nT1oB 1 TpeboBaHMA K HUM MO
°C OENCTBYOWMM CTaHAapTaM B KOHCTPYKUMSAX npu paboTte
6onToB Ha

pacTsXeHune cpes

>-45 5.6 5.6
5.8 5.8

8.8 8.8

10.9 10.9

12.9 12.9

-45>t>-55 5.6 5.6
8.81 8.8

10.9D 10.9

12.9D 12.9
<-55 5.6 5.6
8.81 8.8




10.91) 10.9

12.9D 12.9

1) C Tpe6oBaHnEM UCMbITAHUSA Ha pa3pbiB Ha KOCOW Lialbe.

Tabnwuua .3 (U3meHeHHas pepakunsa, Mam. N 2, 3).

Tabnuua .4 - Cranm dyHgaMmeHTHbIX 60ATOB M YyCIOBUS UX NPUMEHEHUS

KOHCTpyKLUMMn Cranu npwn pacyeTHol TemnepaType, t, °C
>-45 -45>t>-55 <-55
KOHCTpYyKLMKN, KpOME 0Nop BO3AYLUHbIX C245, C245, C355
JIVHWI aneKTponepeaayn, C255 C255,
pacrnpegennTenbHblX YCTPOUCTB U C355

KOHTaKTHOM ceTu

Onsa U-obpasHbix 601TOB, a Takxe C245, C355 C355
dyHAAMEHTHbIX 601TOB ONOP BO3A4YLUHbIX C255
JIVHWI aneKTponepeaayn,
pacnpeaennTenbHblX YCTPOUCTB U
KOHTaKTHOM ceTu

MpumeyaHue - PacyeTHble conpoTuBieHns 60NTOB M3 APYrMX CTanem c Ryn 2390 H/Mm 2

cnenyeT BblUNCAATL Mo dopMynaM nyHkTa 6.6 ¢ okpyrneHnem ao 5 H/mMm 2,

Tabnuua .4 (UsmeHeHHas pepakuus, Mam. N 3).

Tabnuua .5 - HopMaTuBHbIE CONpPOTUBAEHUS cTanum 6ONTOB M pacyeTHble CONPOTUBJIEHMSA O4HOBONTOBbIX
COeVHEHN cpe3y 1 pacTsxeHuno, H/mm2

Knacc npoyHocTy Ry Rim Ry, e
6onTos
5.6 500 300 210 225
5.8 500 400 210 -
8.8 830 664 332 451
10.9 1040 936 416 728
12.9 1220 1098 427 854




Tabnuua .5 (U3smeHeHHas pepakuus, M3m. N 2).

Tabnuua .6 - PacueTHbie CONPOTUBAEHNS CMATUIO S/IEMEHTOB, CoeAnHseMbiXx 6onTamm

BpeMeHHoe conpoTUB/EHWe cTanm PacueTHble conpoTuenennsi Ry , H/mm2,
COEAMHSIEMbIX INEMEHTOB Ky , H/MM2 CMATUIO 3/IEMEHTOB, COeAMHSEMbIX 60NTaMu
Knacca TOYHOCTY
A B
360 560 475
370 580 485
380 590 500
390 610 515
430 670 565
440 685 580
450 700 595
460 720 605
470 735 620
480 750 630
490 765 645
510 795 670
540 845 710
570 890 750
590 920 775

MpuMeyaHne -

3Ha4YeHMs pacyeTHbIX COMPOTUMBNAEHUN, YyKasaHHble B Tabnuue,
BblUMCNEHbI MO bopMyniaM pasgena 4 ¢ okpyrneHunem o 5 H/mm2,

Tabnuua .7 - PacyeTHble CONPOTUB/IEHUS PACTSXKEHUIO (yHAAMEHTHbIX 601TOB

HoMuHanbHbIN
avameTtp 60n1TOB, MM

PacueTHble conpoTuenenns Ry, , H/MM2

npn HOpMATUBHOM COMPOTUBNEHNN CTalN 6OJ'ITOB, H/Mm 2

Ry, <290

290<R,, <390




12, 16, 20 200 265
24, 30 190 245
36 190 230
42, 48, 56 180 230
64, 72, 80 180 220
90, 100 180 210
110, 125, 140 165 210
MpuMeyaHuns
1 Ctanb gonxHa nocrasnsaTbcsa no 1-u rpynne.
2 PacuyeTHble conpoTmBieHns 60NTOB U3 ApPYyrnx crtanem c Ryn 2390 H/MM2 cneayeT
BbIUMCNATL MO OpMynaM NyHKTa 6.6 ¢ okpyrneHnem o 5 H/mm 2,

Tabnwuua .7 (M3meHeHHas pepakuns, Mam. N 3).

Tabnuua .8 (Uckntovena, Uam. N 2).
Tabnuua .9 - NMnowaan ceyeHms 601ToB

d, MM 16 | (18) | 20 | (22) | 24 | 27) | 30 36 | 42 | 48

A, cm2 201|254 | 3,14 | 3,80 | 4,52 | 5,72 | 7,06 |10,17(13,85|18,09

2 1,57 (192 | 245 | 3,03 | 3,53 | 4,59 5,61 8,16 |11,20|14,72
A, cM

MpuMmeyaHuns

1 Mnowaan ceveHnsa 6onToB AnamMeTpoM cBbile 48 MM cnegyeT MpuHMMaTb Mo
,Cl,eﬁCTBYI'OLLI,MM CTaHAapTaMm.

2 Pa3sMmepbl, 3aknlo4veHHble B CKOBKW, cneayeT MPUMEHSITb TOMbKO B KOHCTPYKLUMSX
onop BJ1 n OPY.

Mpunoxenune [

KOBCbeMLWIeHTbI ANA pacyeTa Ha yCTOﬁqMBOCTb LUEeHTPaJIbHO U BHELEHTPEHHO C)XXaTbIX



3J/1IeMEeHTOoB

Tabnuua A.1 - KoapdurumeHTbl YCTOMYNBOCTU MPU LLEHTPASIbHOM CXXaTumn

YcnoBHas rubkocTtb 7,

KoadpduumnmenTtbl P ons tTmna cedeHus

c b c
0,4 1000 1000 984
0,6 994 986 956
0,8 981 967 929
1,0 968 948 901
1,2 953 927 872
1,4 938 905 842
1,6 920 881 811
1,8 900 855 778
2,0 877 826 744
2,2 851 794 709
2,4 821 760 672
2,6 786 723 635
2,8 747 683 598
3,0 704 643 562
3,2 660 602 527
3,4 616 562 493
3,6 572 524 460
3,8 526 487 430
4,0 475 453 402
4,2 431 422 375
4,4 393 392 351
4,6 359 329
4,8 330 308
5,0 304 289
5,2 281 271




5,4
5,6
5,8
6,0
6,2
6,4
6,6
6,8
7,0
7,2
7,4
7,6
7,8
8,0
8,5
9,0
9,5

10,0

261

242

255

241

226

211

198

186

174

164

155

147

139

132

125

119

105

094

084

076

MpuMeyaHune - 3HauyeHunsa koadpdumumneHToB B Tabnuue ysenmueHsl B 1000 pas.

Tabnuua 4.2 - KoapdurumeHTbl BANSHUA Gpopmbl ceveHuns T

Tun
cey

HUA

CxeMa ceyeHUs N aKCueHTpUucuTeTt

3HaveHns nnpwu

[
(6]

0,1<m=5

5 <m=20

0,1<m=|5<m=20




s 1—0,3(5—m)%

- 1,0 1,0 1,0
YA o - 0,85 0,85 0,85
4
- 0,75+0,027 0,75+0,02 0,85
T
- 1(1,35-0,05m)-0,01 1,1 1,1
(5-m)x,
0,25|(1,45-0,05m)-0,01 1,2 1,2
"I:’."*ﬁ:{ El? (5-m) %
- |
0,5 |(1,75-0,1m)-0,02( 1,25 1,25
5-m)x
-1,0{(1,90-0,1m)-0,012| 1,4-0,027 1,3
(6-m)x
- Ms Ms

!
1-08—
s(1-05% ]

|
1-08—
as(1-05% ]

|
1-08—
as(1-05% ]

0,25((0,75+0,05m)+0,0 1,0 1,0
1(5-m)x

0,5 |(0,5+0,1m)+0,02( 1,0 1,0
5-m)x

-1 ((0,25+0,15m)+0,0 1,0 1,0




3(5-m)x,

9 7 ? ‘ 0,5 |(1,25-0,05m)-0,01| 1,0 1,0
0,54, é o (5-m)x
‘I:_‘EI\;!; —l‘l‘l___' ——

cneayeT ydntbiBaTb.

XXE 3Ha4YeHUAX Af T4,

=1 [(1,5-0,1m)-0,02(5 1,0 1,0
-m)x,
10 A ‘rxT_g' 0,5 1,4 1,4 1,4 1,4
Al osaZ] T
0547 u,zs,-:,l
1,0 1,6-0,01(5-m)¥ 1,6 1,35+0, 1,6
05m
2,0 1,8-0,02(5-m)x 1,8 1,3+0,1f 1,8
m
11 0,5 1,45+0,04m 1,65 1,45+0,( 1,65
AI T ﬂss.{f!T T 04m
71 I V- —tl?:"I
054, | 0,54, | |
1,0 1,8+0,12m 2,4 1,8+0,1| 2,4
2m
1,52,0+0,25 m+0,17 - - -
2,0 13,0+0,25 m+0,15 - - -
MpuMeyaHnsa

1 Ona TMnoB ceyeHuit 5-7 npu noacyete 3HaAYEHUN Ag f 4,MN0WaAb BEPTUKANbHbBIX 3/TEMEHTOB NOJIOK HE

2 Ans Tmnos cevyeHut 6-7 3Ha4YeHUS n;CNEAYET NMPUHMUMATb PaBHbIMW 3HAYEHUAM 71 ANA TUNa 5 npu Tex

Tabnwnua 4.2 (Monpaeka. MYC N 10-2018).

Tabnuua O.3 - KoaddWuMeHTbl YCTOMYMBOCTM i, MPU BHELEHTPEHHOM OXKaTUM CMIOWHOCTEHYATbIX

CTEp)KHGVI B MJIOCKOCTU OENCTBUS MOMEHTQ, coBrnajatoLlen C NJIOCKOCTbIO CUMMETPUN




YcnoBHas

3Ha4veHue 1, NP OTHOCUTENIbHOM 3KCLLEHTPUCUTETE mgj‘

I'VI6K_0CTb
A
0,1 0,25 0,5 0,75 1,0 1,25 1,5 1,75 2,0

0,5 967 922 850 782 722 669 620 577 538
1,0 925 854 778 711 653 600 563 520 484
1,5 875 804 716 647 593 548 507 470 439
2,0 813 742 653 587 536 496 457 425 397
2,5 742 672 587 526 480 442 410 383 357
3,0 667 597 520 465 425 395 365 342 320
3,5 587 522 455 408 375 350 325 303 287
4,0 505 447 394 356 330 309 289 270 256
4,5 418 382 342 310 288 272 257 242 229
5,0 354 326 295 273 253 239 225 215 205
5,5 302 280 256 240 224 212 200 192 184
6,0 258 244 223 210 198 190 178 172 166
6,5 223 213 196 185 176 170 160 155 149
7,0 194 186 173 163 157 152 145 141 136
8,0 152 146 138 133 128 121 117 115 113
9,0 122 117 112 107 103 100 098 096 093

MponomkeHne Tabnuubl 4.3

ycnosHas 3HaueHue P, NP1 OTHOCUTENIbHOM SKCLEHTPUCUTETE Higr

rMbKOCTb
A

2,5 3,0 3,5 4,0 4,5 5,0 5,5 6,0 6,5

0,5 469 417 370 337 307 280 260 237 222
1,0 427 382 341 307 283 259 240 225 209
1,5 388 347 312 283 262 240 223 207 195
2,0 352 315 286 260 240 222 206 193 182
2,5 317 287 262 238 220 204 190 178 168




3,0 287 260 238 217 202 187 175 166 156

3,5 258 233 216 198 183 172 162 153 145

4,0 232 212 197 181 168 158 149 140 135

4,5 208 192 178 165 155 146 137 130 125

5,0 188 175 162 150 143 135 126 120 117

5,5 170 158 148 138 132 124 117 112 108

6,0 153 145 137 128 120 115 109 104 100

6,5 140 132 125 117 112 106 101 097 094

7,0 127 121 115 108 102 098 094 091 087

8,0 106 100 095 091 087 083 081 078 076

OkoH4aHue Tabnuubl 4.3
ycnosHas 3HaueHue P, NP1 OTHOCUTENbHOM SKCLEHTPUCUTETE Higr

rmbékocTb 3,

7,0 8,0 9,0 10 12 14 17 20

0,5 210 183 164 150 125 106 090 077

1,0 196 175 157 142 121 103 086 074

1,5 182 163 148 134 114 099 082 070

2,0 170 153 138 125 107 094 079 067

2,5 158 144 130 118 101 090 076 065

3,0 147 135 123 112 097 086 073 063

3,5 137 125 115 106 092 082 069 060

4,0 127 118 108 098 088 078 066 057

4,5 118 110 101 093 083 075 064 055

5,0 111 103 095 088 079 072 062 053

5,5 104 095 089 084 075 069 060 051

MpnmeyaHuda

1 3HauveHuns koadbduumeHToB P, B Tabnuue ysenmueHsl B 1000 pas.

2 3HayeHnsa @, cnegyeT NpuHMMaTh He 6onee 3HaveHnin 9.




Tabnuua O.4 - KoadduumeHTbl yCTOMUMBOCTM I, NPU BHELEHTPEHHOM OXaTUW CKBO3HbIX CTEepXHEW B
MOCKOCTN AENCTBUA MOMEHTa, COBMaAatoLWeln C NIOCKOCTbIO CUMMETPUM

ycnoBHas 3HayeHue ip, NpM OTHOCUTENIBHOM 3KCUEHTPUCUTETE 2

npuBeAeHHa

S TMHKOCTb
Aes

0,1 0,25 0,5 0,75 1,0 1,25 1,5 1,75 2,0

0,5 908 800 666 571 500 444 400 364 333
1,0 872 762 640 553 483 431 387 351 328
1,5 830 727 600 517 454 407 367 336 311
2,0 774 673 556 479 423 381 346 318 293
2,5 708 608 507 439 391 354 322 297 274
3,0 637 545 455 399 356 324 296 275 255
3,5 562 480 402 355 320 294 270 251 235
4,0 484 422 357 317 288 264 246 228 215
4,5 415 365 315 281 258 237 223 207 196
5,0 350 315 277 250 230 212 201 186 178
5,5 300 273 245 223 203 192 182 172 163
6,0 255 237 216 198 183 174 165 156 149
6,5 221 208 190 178 165 157 149 142 137
7,0 192 184 168 160 150 141 135 130 125
8,0 148 142 136 130 123 118 113 108 105

MpoaoomxkeHne Tabnuubl .4

ycnoBHas 3HayeHue ip, NpM OTHOCUTENBHOM 3KCLUEHTPUCUTETE 2
npuBeaeHHa

1 rMbKoCTb

Aes

2,5 3,0 3,5 4,0 4,5 5,0 5,5 6,0 6,5




0,5 286 250 222 200 182 167 154 143 133
1,0 280 243 218 197 180 165 151 142 131
1,5 271 240 211 190 178 163 149 137 128
2,0 255 228 202 183 170 156 143 132 125
2,5 238 215 192 175 162 148 136 127 120
3,0 222 201 182 165 153 138 130 121 116
3,5 206 187 170 155 143 130 123 115 110
4,0 191 173 160 145 133 124 118 110 105
4,5 176 160 149 136 124 116 110 105 096
5,0 161 149 138 127 117 108 104 100 095
OKOHYaHue Tabnuubl 4.4
YcnosHas 3HauyeHne i, Npn OTHOCUTENbHOM 3KCLIEHTPUCUTETE
npuseneHHas
rMBKOCTb Ayr

7,0 8,0 9,0 10 12 14 17 20

0,5 125 111 100 091 077 067 058 048

1,0 121 109 098 090 077 066 055 046

1,5 119 108 096 088 077 065 053 045

2,0 117 106 095 086 076 064 052 045

2,5 113 103 093 083 074 062 051 044

3,0 110 100 091 081 071 061 051 043

3,5 106 096 088 078 069 059 050 042

4,0 100 093 084 076 067 057 049 041

4,5 096 089 079 073 065 055 048 040

MpnmeyaHuda

1 3HaveHuns koadbduumeHTos P, B Tabnuue ysenmyeHsl B 1000 pas.

2 3HayeHus i, cneayeT NpMHUMaTb He 6osiee 3HaYeHUin P




Tabnuua [.5 - MNpuBeseHHblIE OTHOCUTESNbHbIE SKCLEHTPUCUTETbI #igr NI BHELLEHTPEHHO CXKATbIX CTEPXKHEW
C LWapHUPHO OMepTbiMU KOHLAMMN

Sntopbl MOMEHTOB n 3HaueHue gy MpU #igr 1, PABHOM
o1/05(10(15(20|30|40]|50]|70(10,0( 20,0
5=-1,0 110,10(0,30(0,68(|1,12|1,60|2,62|3,55(4,55|6,50|9,40|19,40

M 2@ 2 (0,10|0,17(0,39|0,68|1,03|1,80|2,75(3,72|5,65|8,60]| 18,50
I
Mi

3 |0,10|0,10|0,22|0,36|0,55|1,17|1,95|2,774,60|7,40|17,20
4 |0,10|0,10|0,10|0,18|0,30|0,57|1,03|1,78|3,35|5,90| 15,40
50,10|0,10|0,10|0,10|0,15|0,23|0,48|0,95|2,18|4,40|13,40
6 |0,10|0,10(0,10|0,10(0,10|0,15|0,18(0,40|1,25|3,00| 11,40

7 (0,10|0,10(0,10|0,10|0,10(0,10|0,10(|0,10|0,50|1,70{ 9,50

&5=-0,5 1]0,10(0,31|0,68(1,12|1,60|2,62|3,55|4,55|6,50|9,40| 19,40

2 10,10|0,22|0,46|0,73|1,05|1,88|2,75|3,72|5,65|8,60 | 18,50
M, e~

3 (0,10|0,17(0,38|0,58|0,80(1,33|2,00(2,77|4,60|7,40|17,20
4 |0,10|0,14|0,32|0,49|0,66|1,05|1,52|2,22|3,50|5,90]| 15,40
50,10|0,10/0,26|0,41}0,57|0,95|1,38|1,80|2,95|4,70|13,40
6 |0,10|0,16|0,28|0,40|0,52|0,95|1,25|1,60|2,50|4,00| 11,50

7 |0,10|0,22|0,32|0,42|0,55|0,95|1,10|1,35|2,20|3,50|10,80

&5=0 1]0,10(0,32|0,70(1,12|1,60|2,62(2,55|4,55|6,50|9,40| 19,40

2 |0,10(0,28(0,60(0,90(1,28(1,96(2,75|3,7215,65|8,40|18,50
l‘”I| EL M:

3 |0,10|0,270,55|0,84|1,15|1,75|2,43|3,17|4,80|7,40|17,20

4 |0,10|0,26|0,52|0,78|1,10|1,60|2,20|2,83|4,00|6,30| 15,40

5 (0,10|0,25(0,52|0,78|1,10|1,55|2,10(2,78|3,85|5,90]| 14,50



6 |0,10|0,28(0,52|0,78(|1,10|1,55|2,00(2,70|3,80|5,60|13,80

7 (0,10|0,32(0,52|0,78|1,10(1,55|1,90(2,60|3,75|5,50| 13,00

5=0,5 110,10|0,40/0,80|1,23|1,68|2,62(3,55(4,55(6,50(9,10(19,40
2 0,10/0,40(|0,78|1,20(1,60|2,30|3,15(4,10|5,85(8,60| 18,50
M, M,

3 (0,10|040(0,77|1,17|1,55(2,30|3,10(3,90|5,55(|8,13| 18,00
4 |0,10(0,40|0,75|1,13|1,55|2,30(3,05|3,80(5,30|7,60|17,50
5 (0,10|0,40(0,75|1,10|1,55|2,30|3,00(3,80|5,30(7,60|17,00
6 |0,10|0,40|0,75|1,10|1,50|2,30|3,00|3,80|5,30|7,60|16,50

7 |0,10|0,40/0,75|1,10|1,40|2,30|3,00|3,80|5,30|7,60|16,00

O603HauveHuns, NpuHaTble B Tabnuue A.5:
M A 5o My

R AR

KoaddpuumeHTt -, ANA pacueTa Ha YCTOMUUBOCTb CXKaTbIX CTEPXXHEN OTKPbITOro ceueHus

1 KoadpPUUMEHT e ANA CEYEHUN TMNOB 1, 2, 3, npuBeAeHHbIX Ha pucyHkax B Tabnuue [.6,
cnepyeT BblUMCNATL Mo dopmyne

2

16( e\
1+5B+J(1—&8}2+—(-1— _x] , (0.1)
L h

© rnay

G=4pfi;

rne B=1+2(Bip)e, [ ), (A4.2)
b= 80+ 01567, #(Ak),

®=a,/k - OTHOWEHME paCCTOAHUA o, MEXAY LUEHTPOM TSXKECTM WM LEHTPOM u3rnba cedyeHus K
BbiCOTE ceyeHusa h;

g, =M,/ N - skcUueHTpUCUTET NPUNOKEHMSA CKUMAIOLLEN CUSIbI OTHOCUTENIBHO OCU X-X, MPUHUMAEMBII
CO CBOMM 3HakoM (B Tabnuue .6 npmBeaeH co 3HakoMm "nntoc");

A - nnowaab ceyeHus.

p=(L, +1,) /(A% +a;

2 <
w=1, f(fj,ﬂz ) - 3pecb I, - cekTopuanbHblii MOMEHT UHEPLIMM CEUYEHUS;



ff=(kf3}Zbl-ﬁz-3 - MOMEHT MHEepPLIMN CeYeHns Npu cBO60AHOM KpyUYeHUH,

B WM 4 - WWPUHA M TOJLWMHA JINCTOB COOTBETCTBEHHO, O6PAa3YyOLUMX CEUYEHWE, BKIOYAS CTEHKY;

k=1,29 - pns AByTaBpOBOIro CeyeHust C AByMs ocsMM cuMmmeTpuun; k=1,25 - ans AByTaBpOBOro ce4yeHus C
OAHOM ocbto cuMMeTpun; k=1,20 - gna TaBpoBoro cedeHums, k=1,12 - gna weennepHoro (lM-o6pa3Horo)
ceyeHusl.

2 KoadpPUUMEHT 4y, MPU PacUETE Ha YCTONUYMBOCTb CTEPXHS MM-06pa3HOro ceyeHust Ha LeHTpanbHoe
coxkaTtue (Tvn 4 npu 0603Ha4YeHUsX, NPUHATLIX B Tabnuue 4.6, u f}, = 1,) cneayet BbluncnaTL No dopmyne

(4.1) npu 2, =0wn (=0 (Toraa B=1), yunTbiBasi Npu 3TOM, 4TO
A=htp(247);
Iy = £pK B G 20126 +1)] = AKB7 (34 20) 1206 +1)(2+1)]
I, = htpB* (64012 = AR (5+n)[1202+7)];
L= ok (1 2032+ m)] = Ak (1+ 2 [ 32+ )2 .

3 Koad®dPUUMEHT . MPU pacyeTe Ha YCTOMUYMBOCTb CTEPXHSA LWBESIEPHOro cedyeHus (Tun 5 npwu

0603HayYeHnsX, NPUHATLIX B Tabnuue 4.6, n {y = f}, ), cnepyet BbluMcnaTb no dopmyne (4.3)

2

2
1+5+\/(1—5)2+%(a—a_f] , (4.3)

Smax =

roe G=4piu;
w=80+0156 1A 2i( AB%) +a?

Oi:ﬂyff:' - OTHOLUEHME pACCTOSHWUSA oy MeXAy LUEHTPOM TSXKEeCTM M LEHTPOM u3rnba ceueHus K
LUMPUHE cedyeHusa b - cm. Tabnuuy 1.6;

ay =4 b3 + 12 +Disn +1];
p=(1, +1,)/(AE*) + ot
ff:D,B?Zbl-ﬁl-E ; &1 & - COOTBETCTBEHHO WMPMHA U TONLWMHA INCTOB, 06Pa3yoLWmNX CEYEHME;

=1, f(fxsz - cM. Tabnuuy A.6.
Mpwn aTOM:

A= hty (201 +1);

Iy = Nyt B2 30y + 212060 +1)];



3, 2 2
Iy = 2n8,hb™ (0" + 2,5 + /(20 +1)7;

I, =t 2 (6m +13/12.
x H 1

dopMynbl A5 ONpeaeneHns o, u [ unm nx 3HayeHus npuseaeHsl B Tabnuue [.6.

(U3meHeHHasa pegakuuns, M3m. N 2).

Tabnuua 0.6 - KoadbduumeHTbl m*, cw* n B*

CeueHne w* ax* b*
T™n cxema
1 0,25 0 0
2 flfz fl.rzil —fz.rzzz Mo dopmyne (K.
] —j 2 12) npunoxeHuns
> g X
J
3 0 i To xe
h




4 ___,,____y? 3427 4(34+1) 0

S = (6+1)2 e+
* f'| N o x~=
|
b
6 ¥ 11 (3, +2) Ay 30y +1) 0

o
] S (6 + D% | (2n +D(6n; +D)

0O603HauyeHus, NpuHaTbIE B Tabnuue [.6:

fl n fz - MOMEHTbl WHEPUUNU 60nblIEero M MeHbLero nosiCOB COOTBETCTBEHHO

OTHOCUTENbHO OCU CUMMETPUN CEHEHUNA y-V.

M =bty fhip, My=5igfhty, rne £,- ToNWWHA CTEHKK; ff - TONWMHA NOMOK.

* 0O603HaueHua ko3(pdULMEHTOB COOTBETCTBYIOT OpuUrnHany. - [lpuMedyaHue W3rotoBuTens 6asbl
[AaHHbIX.

4 PacyeT Ha yCTOMUYMBOCTb BHELLIEHTPEHHO CXaTblX 3/IEMEHTOB ABYTAaBPOBOIro CEYEHUs C ABYMS OCAMM
CMMMETPUN, HEMNPEPBLIBHO MOAKPENJIEHHbIX BAOMb OAHOW U3 nonok (pucyHok A.1), cneayeT BbIMOMAHATb MO

dopmyne (111), B KOTOPON KOIDPULMNEHT & = oy CIEAYET BbIYMCAATD MO popMyne

1+, 00, +af387

o =
" 144G 1Dk e, 1R (0.4)




€x

PucyHok [1.1 - CxeMa ce4veHunsl aneMeHTa, NOAKPENSIEHHOro BAOb MOIKK
KoaddununeHt cicneayet onpenenstb no ¢gopmyne (XK.4) npunoxerHus X.

Mpwn onpeaeneHuun cr 3HayeHue f@f cneayeT NpuHMMaTb PaBHbIM PAcCTOSIHUIO MeXAy CeYeHUsMU

3/1eMeHTa, 3aKpersieHHbIMM OT MOBOPOTA OTHOCUTENbHO MPOAOJSIbLHOM OCUM (paccTosiHME MeXxAay Y3namu
KpensieHns cCBsi3ei, pacnopok u T.m.).

SkcueHTpucutet ¢, = A, fAN B dopmyne (4.4) cunTaeTcs NONOXKUTENbHBIM, €CIY TOYKA MPUIOKEHUS

CUNbl CMEeLLeHa B CTOPOHY CBO6GOAHONM MOJIKWU; ANS LLEHTPanbHO CKaTbIX 371eMEHTOB &, =0.

Mpu onpeaeneHun ¢, 3a pacyeTHbii MoMmeHT M, cneayer npuHuMaTb HanboONbLWIWIA MOMEHT B

npeaenax pacyeTHOW AJINHbI f,.g- 3/1eMeHTa.

MpunoxeHuve E

KoacddurumeHTbl ANA pacyeTa 3/1IeEMEHTOB KOHCTPYKLMI C y4eTOM pa3BUTUA MJ1aCTUHECKUX

aecdopmaynn
Tabnuua E.1 - KoappUumneHTbl <, , 4, N
Tnn CxeMa ceuyeHuns ﬂf Hanbonblwimne 3HaveHuns
ceve- — KO3 PnUMEHTOB
HUS Ay
o <y n npu
M, =0*
1 ¥ ¥y 0,25 1,19 1,47 1,5
—_ A_r'
XX x — X
' M
~A
y 7 y
0,5 1,12




1,0 1,07
2,0 1,04
| ¥ y 0,5 1,40 1,47 2,0
. " Jr
X— 1 —x
,-r""'f
A7
|y =054,
1,0 1,28
2,0 1,18
y 0,25 1,19 1,07 1,5
- Af
x—:—— X
0,54 = I
| y A
015 1]12 1,12
110 1]07 1,19
2,0 1,04 1,26
0,5 1,40 1,12 2,0
W
1,0 1,28 1,20
2,0 1,18 1,31
d] |y 5) ¥y - 1,47 1,47 a) 2,0
xX— —X X— —X 6) 3,0
|}r ¥
y 0,25 1,47 1,04 3,0
A
i
—- — X
KH‘HH
0,54 0,54,
J__r
0,5 1,07
1,0 1,12




2,0 1,19
7 - 1,26 1,26 1,5
8 G) - 1,60 1,47 a) 3,0
Y
6) 1,0
- - - X
N
J JTL
9 |y 0,5 1,60 1,07 a) 3,0
xlzpﬁlx x|_ I 6) 1,0
| 0,54 |_],!
1,0 1,12
2,0 1,19

* Mpu M} # ) cnepyeTt npuHumaTh N=1,5, 3a UCK/IIOYEHMEM CeyeHuns Tuna 5 a), ans
KoToporo n=2, u tTuna 5, 6), anga kotoporo n=3.

MpumeyaHuda

1 KoadduumeHTbl AN NPOMEXYTOYHbIX 3HAa4YeHuMn ﬂffﬂw cnepyet onpeaenstb
NINHENHOM MHTepnonsiunen.

2 3Ha4yeHue KOI(PDULMNEHTOB o, , €y CcnefyeT npuHMMaTb He 6onee 1,15 Tr ., rhe

T - KO3PHUUMEHT HAAEXKHOCTU MO HarpysKe, ONpesessieMbl Kak OTHOLIEHME PACYETHOro

3HA4yeHUs 3KBMBaNEHTHoOMW (MO 3HayeHuto u3rmbarowero MOMEHTA) Harpy3kum K
HOPMaTUBHOMY.

Tabnuua E.2 - KoadduumeHTbl oy, ©y, Uz ANA pacyeTa Ha M3rnb npsAMOYronbHbIX MAUT, ONepTbiX Mo
YeTbIpEM U TPEM CTOPOHAM

MNAnTbI MNpu &z

1,0 1,1 1,2 1,3 1,4 1,5 1,6 1,7 1,8 1,9 2,0 >2

OnepTele no| ¢ |0,0480,055|0,0630,0690,075|0,0810,086|0,0910,094|0,098 0,100 0,125




yeTbipeM
CTOpOHaM
iy 0,048 |0,049(|0,050(0,050|0,050|0,050({0,049|0,048|0,048(0,047|0,046|0,037
OnepTble no g MNpu ayid;
Tpem
CTOpOHaM

0,5 0,6 0,7 0,8 0,9 1,0 1,2 1,4 2,0 >2

0,060(0,074|0,088]|0,097|0,107(0,112(0,120|0,126|0,132|0,133

O603Ha4eHuns, NpuHATbie B Tabnnue E.2:

b - ANVHHAas CTOpOHA; @ - KOPOTKasi CTOPOHa; |- AJIMHA CBO6OAHOW CTOPOHbI; i - AJIMHA CTOPOHBI,
nepneHaMKynspHoin K ceBo6oaHON.

MpunoxeHue X

KoadpdunumeHT yctonunBoctu npm narnbe iy

XK.1 KoapdwuumneHT i ANA pacyeta Ha YCTOMYMBOCTb WM3rMbaembiX 3/€MEHTOB [ABYTaBpOBOro,

TaBpoOBOro W LWwBEeNJIEPHOro ce4dyeHuda cneayet onpeaendtb B 3aBUCMMOCTUM OT pPaCCTaHOBKU cBaA3en,
packpennarwnx oKaTbli Mnosic, BMAa Harpyskum U MecTta ee npunoxeHus. lNpu 3ToM npeanonaraeTcd, 4To

Harpyska JeicTByeT B MJIOCKOCTU Haubonbluei xectkoctu ({y = f}, ), @ OMoOpHbIe CeYeHuns 3aKpenneHbl oT
60KOBbIX CMELLEHNA N NOBOPOTA.

X.2 Ons 6ankuv M KOHCONW ABYTABPOBOrO CEYEHUS C ABYMSI OCSIMU CUMMETPUU KOIDDUUMEHT Iy
cnenyeTt NpUHNUMaTb PaBHbIM:

npu g =0,85

Py =1 (K.1)
npu g =0,85

gy = 0,68+021 =1, (K.2)

rae 3HavyeHuwe iy cneayeT BbIYUCASATL MO popmyne

2
fx f%f- R_}' , (>K.3)

roe W- koaddununeHT, BbluncasemMblii cornacHo tpebosaHunam X.3;

h - nonHasa BbiCOTa CeYEHMS MPOKATHOrO ABYTaBpa WM PAcCTOSIHUE MeXAy OCAMU MosicoB (MakeToB
MOSICHbIX JIMCTOB) COCTaBHOIO [IByTaBpa;




qu - pacyeTHasa gnvHa 6ankm uanM KOHCoNKW, onpegensieMmasl cornacHo 8.4.2.

XK.3 3HaueHne koadhduumeHta ¥ B dopmyne (XK.3) cnegyeT BbiUMCIATL Mo popmynam Tabnuuy X.1 um
X.2 B 3aBMCMMOCTU OT YMCNa 3aKpEenJeHU COKaToro rnosica, BuAa Harpy3km n Koad@uumneHTa o paBHOro:

a) ANs NpoKaTHbIX ABYTaBpoOB

2
_ i lgr
“‘kﬁj , (K.4)

roe -J?f - MOMEHT UHEPUUNN NpUN csobogHOM Kpy4YeHun, onpe,qermeMbuZ cornacHo npunoxexHuwo ;

h - nonHasa BbICOTa CeYeHUs;
k - koadbdUUMEHT, 3aBUCALWLMI OT pacKpernsieHns CxaToro rnosica B nNponete M MNpPUHUMAEMbIA B
dopmyne (XK.4) paBHbiM: 1 - 6e3 3akpenneHuin; 1,54 - npm HanM4nmM 3aKpensieHni;

6) ANnsa COCTaBHbIX ABYTAaBpPOB U3 JIMCTOB CO CBAPHbIMU U (bpMKLI,MOHHbIMVI NMNOACHbIMN COEANHEHUAMU

Lot V. 05n £
a=k| LL| | 14w

rae ANns CBapHbIX IByTaBpOB:
h,, - pacuyeTHas BbicOTa npodwns, 3aBuCsALWAs OT pACKpernseHusl CKaToro nosica B Mnponete wu

npUHMMaeMas paBHOW: BbicoTe nNpodwunsa h - 6e3 3aKpenseHnn; pacCTOSAHUID MexXay OCSMM MOosiCOB h—tf-
Npy HaMYMN pacKpeneHns;
b ¢ - wupuHa nucros nosca;

[ - TONWMHA NNCTOB MOACa;

t,,- TONWMHA NNCTOB CTEHKM;
k - KO3 DMUMEHT, 3aBUCALWMA OT pacCKpersieHMs CXKaToro nosica B MpojeTe U NpUHMMAEMbI B
dopmyne (XK.5) paBHbIM: 4 - 6e3 3aKpensieHnin; 8 - NpM HaNU4YnUM 3aKpensIeHNN.

B cnyuyasx, korga y KOHconu 6anku ckaTbli MOSC 3akpensieH OoT 60KOBOro MepeMelleHnst B KoHLe
WUN1 No ee ANnHe, 3HayeHne YWNpUHUMAETCS paBHbIM:

Npy COCPENOTOYEHHOW Harpyske, MPUIOXKEHHOW K pacTaHYTOMYy MOSICY Ha KOHLE KOHCOMW,
w=1,755 , roe 3HauyeHue 4 cneayet NpUHMMaThL COrTacHO NpUMedaHuio K Tabnuue X.1;

B OCTaJIbHbIX C/ly4dasiX - KaK Ans KOHconm 6e3 3aKkpenneHui.
(U3meHeHHasa pegakuus, Mam. N 1, 3).

X.4 [Ons paspesHor 6anku [BYTAaBPOBOro CeYeHUs C OAHOWM OCblo CUMMEeTpum (pucyHok XK.1)
KOs duUneHT i cneayeT onpenenaTte no Tabnuue X.3, rae 3HavYeHus iy, W N cneayeTt BbIYUCAATb MO

dopmynam:

_ oyl 2y E
® 1, ng Ry i (X.6)

Dhh, R

T It Wl
*2 %Ix 2 R, (X.7)



i

TN+l (X.8)
B dopmynax (2K.6)-(2K.8) obo3HaueHoO:
Y, - KO3 DULNEHT, BbIUMUCSEMBIN MO popMyne
W, = (3 ++JB+ C]D ; (K.9)

h - paccTosiHue Mexay OCsIMU MOsICOB;

.}.!1 " .322 - pacCToAaAHME OT UEHTPpa TAXECTU CeyYeHunda A0 OCuU 6bonee pa3BnuToro M MeHee pasBuUToro
NnoACoB COOTBETCTBEHHO,

qu - pacyeTHas asvHa 6anku, onpeaensemas cornacHo 8.4.2;

fl n fg - MOMEHTbl MHEPpUNUN CeveHnsa 6onee pa3BUTOro N MeHee pa3BUTOro NOACoOB OTHOCUTENIbHO OCU
CUMMETPUN CceYveHnsd 6anKn COOTBETCTBEHHO.

Tabnuua X.1 - KoadhduumeHt Y ansa 6anok AByTaBpOBOro CeYeHus C 4BYMS OCSMU CUMMETPUN

Yucno Bua Harpysku B onopa um Ha C C, | Mosc, k KoadhduumneHT ynpu
3aKpenseHuni nponere ydyacTke 1, KOTOpPOM 3HAYEHUAX ¢
CXaToro nosca y

B
nponerte &, % npunoxe| 0l<a<40 40< 4 <400
Ha
Harpy3ka
2 "
bes P < 1,37/10,55|Cxatein Cl[-JO,QSOHtS,UQC%+5,?8¢2,4?Cg}
3aKpenseHui S—
Ly =1 PacTaHyT
bl

”4[;:|p W— 1,49 (0,41
|f"'%lp |p W 1,1 | 0,5

12 p Mo =My 1,73 1,4

[T 11112 1,13 0,46

M, =M 1,25 (1,01

fpo—— LT 1 - - C,0,950.+5,78




&= w [T 1,88

| w___m  |277
M

[Ba n 6onee, Nobas NMobasa | 225+007a | 3640,040-3,5107o?

aensawme =
NponeT ;Ha

paBHblEe YacCTu

OkoHYaHune Tabnunuybl X.1

Yucno Bua Harpysku B onopa um Ha Cys C, | Mosc, K KoadhduumneHT ynpu
3aKpensieHni nponere yuactke 1, KOTOpPOMY 3HAYEHUSAX o
©XaToro nosica

B
nponerte s, 7 npunoxe| 0l1<a<40 40< 4 <400
Ha
Harpyska
OaHo B CocpenoTo4eHHa ‘“}J-LUJ.IL_./' - Jtobon L75',
cepegnHe 4 B cepeauHe of
CocpepnoToyeHHa - CxaTbin L14',
1 B YETBEPTU lor
PacTtanyT
bI
PaBHOMepHO [ — - CxaTbIN L14¥,
pacrnpeaeneHHas Loy
PactaHyT
bI
Ona cxem 6e3 3aKkpenaeHus ckKaToro rnosica B nposiete B popmynax gna ynpMHUMaTtb: 3Hak " - " - npu

OENCTBUWN HArpy3Kku Ha BEPXHEM Mnosice; 3HaK "+" - Npn 4EeNCTBMKM Harpy3KM Ha HUXKHEM nosce.
MpnMevaHuns

1 3HayeHue ', cneayeT NPUMHMMaTL PaBHbIM w NPU ABYX U 6onee 3aKpenyieHnsx ckaToro nosica B nNposneTe.

2 OnopHble ceveHuns 6anok pacCKpenJeHbl OT ONpoKnAbiBaHUA.

Tabnnua X.1 (U3meHeHHas pegakuus, M3m. N 3).

Tabnuua X.2 - KoadduumeHT W AN XeCcTKO 3aAeflaHHbIX KOHCOMEelN ABYTaBPOBOrO CEYEHUS C ABYMS
0OCSIMU CUMMETPUM



Bua Harpysku

Mosic, K KOTOpPOMY
NpUIoXeHa Harpyska

KoadhdunumnmeHT Y npu OTCYTCTBUM 3aKpPENNEHUN
CXXaToro Nosica M Npu 3Ha4YeHusax o

4<a <28 28<a <100

CocpepnoToyeHHas PacTaHyTbIN 1,0+0,16a 4.0+0,05a
Ha KOHLie KOHCOn

Cxatbiit 6,2+0,080 7.0+0,050

PaBHOMepHO
pacnpegeneHHas

PacTtaHyTbIN

1,42va

MpumevaHune - KoadhdunumeHT o crneayeT npuHnumatb no dopmynam (K.4) n (OK.5) npu
3HaYeHMSaX L, Kak A5 CXeM C pacKpernaeHnsMm cxaTtoro nosica B nponete (k=1,54n k=8

npu #,, COOTBETCTBEHHO).

Tabnnua X.2 (U3meHeHHas pegakuus, M3m. N 3).

h

i":jll

k>

PucyHok X.1 - CxeMa ABYTaBpOBOIro ceYeHuUs C 04HON OCb0 CUMMETPUU

Tabnuua X.3 - KoadduumeHt gy

CxaTbIl nosc

KoapduuneHT i npn 3Ha4YeHUn ik

no 0,85

cebiwe 0,85

Bonee pa3BuTbIn

o =1

apllm,21+m,68[i+1"”H51
® @

MeHee pa3BUTbIN

068+ 0,21p, =1




X.5 3HaueHus B, C n D B dopmyne (2K.9) onpegenstotr no tabnmuam XK.4 n X.5 B 3aBUCMMOCTU OT

KO3(pPNLNEHTOB:

rae 3Hayenus n, &, h, i, fg_f cneayeT NPUHUMAaTh COrIaCHO HACTOALEMY MPUNOXKEHMUIO,

npunoxexHuto .

B=n+0734p;

L=n+11458

2
p=(2n-1) 0,4?—0,035(3][1+i—D,D?E(i] } _
k2 h h ;

2
i
n=(-» 9,8?n+0,385i(iJ
AW

KoadhdunumneHt i Tabnuue XK.5 cneayet onpegensatb no ¢gopmyne (K.4).

(U3meHeHHasa pegakuuns, M3m. N 2).

Tabnuua X.4 - KoaddununeHt B

CxeMa ceuyeHuna un
MECTO NMPUNOXEHUS
Harpysku

KoadhdunumneHT B npu Harpyske

COCpenoTOYEHHON B paBHOMEPHO Bbl3blBatoLLEN

cepeauHe nponeta pacnpeaesieHHOn YNCTbIN N3rnb
T —|- 5 M B
l l &—-1 -1 ]
:[ | 1-8 1-pn -p

(K.10)

OK.11)

(K.12)

(K.13)

a f;- cornacHo



L
1 1

Tabnuua X.5 - KoadhdunumneHtel Cn D

Bua Harpysku KoadpdumumeHnt C npm cevyeHmnun Koadpdununent
D
OBYTaBpOBOM TaBpoBoM (# =1,0)
(2 =0,9)
CocpepoToyveHHas B 0,330T 0,0826 3,265

cepeauvHe npoJsieTa

PaBHOMepHO 0,4817 0,1202 ¢ 2,247
pacnpeneneHHas
Bbi3biBatoWwas YnMCTbin U3rmb 0,1017 0,0253 ¢ 4,315

X.6 Ona asytaspoBoro ceyeHuns npu 0,9<n<1,0 koapduuneHT W, cneayet onpenensatb TNHENHON

MHTEpPNONSUMEN MEXAY 3HAYEHUAMKN, MOoNyYeHHbIMU No dopmyne (232)* ans ABYTaBpOBOro ce4YeHus npu n
=0,9 n gnsa TaBpoBoro npu n =1.

* NMnceMoM MuHcTpos oT 25.07.2022 r. N 14939-0I'/16 pa3bscHsieTca cneaytouwee: B nyHkTe X.6 CI
16.13330.2017 ponyweHa onevyaTka. KoadduumeHnt 1, cneayer onpeaensatb JIMHENHOW

MHTeprnionsauMen mMexay 3HaAUeHUsAMU, nosaydyeHHbiMu no dcopmyne (K.9). - T[IpuMmedaHue
n3roToBuTeNs 6asbl AaHHbIX.

[ns TaBpOBOr0 CeYeHUs MpU COCPeAOTOYEHHOW WM pPaBHOMEPHO pachnpefesieHHON Harpyske w
it <40 koadduumeHTsl Y, cneayet ymHoxaTtb Ha (0,840,004 ).

B 6ankax C MeHee pasBUTbIM CXKaTbiM MOSICOM Npu nN>0,7 n 5=l,p /i =25 3HaueHne koadduLneHTa
{p; HEOBXOAMMO yMeHblaTh yMHOXeHnem Ha (LUZ3— 0013, /55 ) u cneayer npuHumate npu sTom He

6onee 0,95. 3HaueHus Ly [y »25 B Taknx Gankax He AoMycKaloTcs.

X.7 Ona 6anky WBENNEPHOro ceyYeHus KoapdUUMEHT oy cneayeT npuHMMaTh paBHbIM Py = 0.7y ,
rae (y cneayeT onpeaenaTb Kak Ans 6anok ABOSKOCMMMETPUYHOrO ABYTaBPOBOro CEYEHMs, UCMONb3ys

dopmynbl (K.3) n (K.4), rae 3HayeHus {,, f}, , {; cneayet npuHumaTh Ans weennepa.

Mpunoxenune A

KoacdhduumeHTbl pacyeTHOW AJ/IMHbI |LLy4yacTKOB CTyneH4YaTbiX KOJIOHH
N.1 KoadduuMeHT pacyeTHOW AnuHbl [ ANS 3aleM/IEHHOro B OCHOBaHUM HWXHEro y4yacTka



OAHOCTYMEHYaTON KOMOHHbI CneayeT NpuHUMaThb:
Mpu BEPXHEM KOHLE KOJIOHH, cBO6OAHOM OT 3aKkpenneHun, - no tabnauue U.1;

npu 3akpenyieHnn BepxHero KoHua OT MOBOpPOTa, HO BO3MOXHOCTM ero cBo60AHOro CMelleHus - no
Tabnuue N.2;

Nnpu 3aKpensieHn BEPXHEro KOHUa OT CMeLeHns no gopmyne

_JM%+¢ENB—U
Hi = B , (n.1)

rae Hia v Hq1- Ko3dULMEHTbI pacyeTHON ANMHbI HWXKHEro y4yacTKa KOJIOHHbI MpU Harpyskax A =0 u

3 =0 COOTBETCTBEHHO, onpeaenseMble MNMpy LWAPHUPHOM OMWpaHWM BEpPXHero KoHua no Tabnuue W.3, a

npu 3aKpensieHnn oT NoBopoTa - no Tabnnue U.4.
B Tabnuuax UN.1-N.4 o603Ha4eHo:

L (7 Iy
o= [ oD
i B 12

rae fy, {2, {4, f9- MOMEHTbl MHepUWMM CEeYEHMI N ANMHBbI HUXKHEro U BEPXHEro Y4YacTKOB KOJIOHHbI
COOTBETCTBEHHO;
P=(H +f) F.

N.2 KoapPunumeHT pacyeTHON ANIMHbI o AN BEPXHEro yyacTKa OAHOCTYNEHYaTOM KOJIOHHbI BO BCEX
cnyyasix crepyet onpenenaTtb no gopmyne

o =Hyla 23, (n.2)
N.3 KoahdWUMEHT pacuyeTHOW AAMHbI |l ANA 3aWEMIEHHOr0 B OCHOBAHMM HWXHEro y4acTka

ABYXCTYMeHYaToW KOJIOHHbI (PUCYHOK M.1, @) npu ycnoBuAX 3aKpernsieHus BEPXHEro KOHLUA, YKa3aHHbIX B
Tabnuue W.5, cneayet onpenensts no ¢gopMyne

by = Bibdant + (Balbm + ) + (14 82)° 1/ 2y
! 1+ + B , (.3)

rae B =R, bh=RiRK, &=L/},
Howt , Hma , Kz - K03ddUUMEHTbI, onpeaensemble no tabnuue W.5 kak ang oAHOCTYNeH4aTbIX
KOMIOHH MO pucyHky WU.1, 6, B, r);

Lt = (44 + 1983 )04 +i9) - npuBeaeHHoe 3HaueHWe MOMEHTa MHEpUMWM CeYeHMs ydacTka AJIMHOW
(fl +fz).

3pecb F, F, M- npofonbHble CUAbl, MPUMOXEHHbIE K BEPXY HWXXHEro, CPeAHero U BepxHero

Y4YacCTKOB KOJ/IOHH C MOMeHTaMu uHepummn i, 12, Isv anvnamu J, I3, /5 cooTBeTcTBEHHO.

MpuBeAeHHOE 3HAYEHME MOMEHTA MHEPUWMM CeuyeHus ydyacTka anuHoin ({5 +i3) Ha pucyHke WU.1, 6
cnepyet onpenenaTtb No popmyne

Tpa =y + BRI +15) .
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PucyHok N.1 - CxeMa ABYXCTyneH4YaTOn KOMOHHbI (@) U YCNIOBHbIE CXEMbI 3arpy>XeHuin Npun NpUIoKeHNn

cun F, Fn F5coOTBETCTBEHHO K HUXHEMY (6), K cpeaHeMmy (B), K BEpXHeEMY (r) ydacTkam
K- AN cpeaHero y4yacTka [ABYXCTYNeHYaToM KOJIOHHbI

N.4 KoadpduumeHTbl pacyeTHON ANMHbI:
ANVHOM {an 3 ANS BEPXHEro y4YacTka KOJIOHHbI ANIMHONM {5 CneayeT onpeaensTb no dopMyniam:
(n.4)

My =Hy/cg;
(1.5)

g =Hyfo =3,

o [ At H)
o= .
rae jl fl I(Ei +F2 +F3:| 4

e ijd7
053 ==
GBS+ 5+ 5

Tabnuua N.1 - KoadpduuneHTbl pacyeTHON ANMHBI [ ANS OAHOCTYNEHYaTbIX KOMOHH C BEPXHUM KOHLIOM,

CBO60OAHbIM OT 3aKpensieHU

KosdduumneHT , npn 3HayeHnm n

PacueTHa|
2,5/ 5,010,

A cxeMa
o8|0,9/1,0(1,2|1,4|1,6/1,8( 2,0
0

0,2(0,31|0,4|0,5|0,6| 0,7




My

E+F,

0,2

0,4

0,6

0,8

1,0

1,5

2,0

2,5

3,0

2,0

2,0

2,0

2,0

2,0

2,0

3,0

4,0

5,0

6,0

2,0

2,0

2,0

2,1

2,2

2,5

3,4

3

4,4
4

5,5
5

6,6
5

2,0

2,0

2,0

2,2

2,4

2,7

3,7

4,9

6,0

8

7,2
5

2,0

2,03

2,11

2,28

2,56

2,94

4,07

5,29

6,56

7,82

2,0

2,0

2,2

2,3

2,7

3,1

4,3

5,6

7,0

2,0

2,0

2,1

2,4

2,8

3,2

4,6

6,0

2,0

2,0

2,2

2,5

2,9

3,4

4,8

2,0

2,06

2,25

2,59

3,07

3,59

5,05

2,0

2,0

2,2

2,6

3,1

3,7

2,0

2,0

2,3

2,7

3,2

3,8

2,0

2,0

2,3

2,8

3,3

4,0

2,0

2,1

2,4

2,9

3,5

2,0

2,12

2,48

3,05

3,74

2,0

2,1

2,5

3,1

2,0

2,1

2,6

3,2

2,0

2,17

2,66

3,39

2,0

2,2

2,8

2,0

2,40

2,0

2,7

2,0

3,3

Tabnuua N.2 - KoaddunumeHTbl pacyeTHOM

3aKpenJieHHbIM TOJIbKO OT NMOBOPOTa

ONWHbI Ly And OAHOCTYNEeHYaTblX KOJIOHH

C BEPXHUM KOHLOM,

PacueTHa| o KoadduumneHT |, Npn 3Ha4YeHnn n
A cxema
of(o1{o0,2|0,3(0,4/05|0,6|0,7/0,8(0,9|1,0]|1,2(1,4|1,6(1,8(2,0|2,5|5,010,|20,
0]0
|F; 01l2/192/1,8/1,8f1,7(1,70|1,6|1,6|1,60|1,5|1,55(1,5(1,4(1,4(1,40|1,3|1,3|1,18(1,1(1,0
0 6 | 0|6 7| 4 7 0| 6|3 7|2 0|5




0,2\2,|1,93(1,81,8(1,7|1,71|1,6/(1,6|1,62|1,5|1,56|1,5(1,4|1,4(1,41(1,3|1,3(1,20(1,1
0 712|6 8| 4 9 2|18|5 913 1

0,4|2,|1,94|1,8(1,8(1,7|1,75|1,7|1,6|1,66|1,6(1,61|1,5|1,5|1,5|1,48|1,4|1,4| - | -
0 8|3 |7 2|9 2 713|0 5(0

0,6(2,/1,95/1,9(1,8(1,8|1,79|1,7|1,7|1,72|1,7|1,69|1,6|1,6|1,6|1,59| - | - | - | -
0 1613 716 1 6|31

0,8/2,(1,97|1,9]1,9|1,9|1,88|1,8|1,8(1,85|1,8(1,82(1,8{1,7| - | - | - | - | - | -
0 41210 716 3 09

1,0(2,|2,00(2,0(2,0(2,0(2,00|2,0|2,0|2,00{2,0{2,00( - | - | - - - | - - -
0 0|0f|O 0]0 0

1,512,(2,12(2,212,3|2,3|2,43(2,4|2,5| - - - -l - - - - - - -
0 51318 8| 2

2,0(2,12,45(2,6(2,8(2,9|3,00| - | - - - - -l - - - - - - -
6 |11

o N

25(2,12,94|3,1(3,3|35] - | -|-| - |- -|-|-|-|-1-|-1]+-1/1-
5 7140

3,0(3,(3,43(3,7(3,914,1| - | - | - | - | -| - |-|-|-|-1|-1|-|-1-
0|32

o Ww

Tabnnua W.3 - KoapduuMEHTbl pacyeTHOM ANMHbL Lo W [ ANS  OAHOCTYNEHYaTblX KOMOHH C
HEMOABMXHbIM LUAPHUPHO-0ONEPTLIM BEPXHUM KOHLLOM

PacueTHas cxema I KoadhpuumneHTbl Wy Npu 7/

o,1|0,2|0,3( 04 |05|060,7(0,8|09|1,0(1,2|14|1,6/1,8| 2,0

KoadhduumneHT

0,04 (1,02|18|2,2(2,59(2,8|3,08|3,2(3,4|3,70,4,0(4,5|5,25|5,8{6,5(7,20

0,06 |0,91(1,4(1,9|2,26|2,5(2,74(3,03,0|3,24|3,4(3,8|4,43|4,9|5,4|5,94

0,08 (0,86|1,3|1,7(2,05(2,3|2,49|2,6(2,8|3,003,1(3,5(3,93|4,3|4,8(5,28

0,1 0,83(1,2|15|1,95(2,1{2,33|2,4|2,6(2,76(2,9|3,2|3,61|4,0(4,4(4,85




0,2 0,79/0,9|1,2|1,46(1,6|1,85|2,0|2,1(2,28(2,4|2,6|2,88(3,1(3,4|3,71
0,3 o,78/09|10|127(1,4|1,60|1,7|1,8|1,98(2,1|2,3|2,51|2,7(2,9(3,25
0,4 o78o0,8/1,01,171,3|1,45|1,5|1,6(1,81(1,9/2,1|2,31|2,5(2,6(2,88

8 | 2 2 819 2| 4 1] 8

0,5 o78/08|09|1,10(1,241,35|1,4|1,5|1,67(1,7|1,9|2,15|2,3(2,5(2,76
6 | 9 2 7|7 6 | 6 4 |0

1,0 o,78(0,8/0,9|0,99(1,0(1,13|1,2(1,2|1,34|1,4|1,5(1,68|1,81,9(2,10
51 2 6 0| 7 1] 4 2|7

KosdpdunumneHt

0,04 (0,67 /0,6 [0,8|1,25|1,4 (1,55|1,6 |1,7|1,75|1,7 (1,8 11,87 |1,8 |1,9 (1,92
7 |3 3 5 0 8 |4 8 |0

0,06 (0,67 (0,6 [0,8 1,07 |1,2 (1,41 15 |16|1,64|1,7 (1,7 1,82 1,8 |1,8 (1,88
0,08 j|o,67 (0,6 [0,7 0,98 |1,1 (1,32 (1,4 |1,5|1,58)|1,6 (1,7 1,77 |1,8 |1,8 (1,84
o1+ |0,67)0,6 (0,7 (0,93 1,1 |1,25|1,3 (1,4|1,52|1,5]|1,6 (1,72 (1,7 |1,8 |1,82
0,2 0,67 0,6 (0,6 (0,75 0,8 |1,02 1,1 |1,2|1,29|1,3 |]1,4 (1,54 [1,6 |1,6 |1,69
o3 0,67 0,6 (0,6 |O,71 0,8 |0,90 (0,9 1,0(|1,15|1,2|1,3 (1,41 (1,4 |1,5|1,59

o4 0,67 0,6 (0,6 |0,69 0,7 0,84 |09]|1,0|1,07(1,1|1,2 1,33 (1,4 1,4 |1,51
2

o5 |o,67 0,6 (0,6 0,69 |0,7|0,81/0,8|0,9|1,01(1,0 (1,1 |1,26 (1,3 (1,3 |1,44

7 |7 3 7 4 7 |7 3 19
i,0 |o,67 (0,6 (0,6 |0,68 |0,7 0,74 |0,7 |0,8]0,87]0,9 0,9 |1,07 |1,1 |1,1 (1,24
7 |7 1 8 2 1 |9 3 19
Tabnnua WN.4 - KoapduuUMEHTbI pacyeTHOM ANMHbI  [ia W [ AN OAHOCTYMNEHYaTblX KOMOHH C

HenoaABM>XHbIM BEPXHUM KOHLOM, 3aKpenjaeHHbIM OT NMOBOPOTa

PacueTHas cxema I KoadhduumneHTbl a1y Npn I 1
i




o1 0,2 {(0,3(04(05|06|0,7|08(09f10(1,2(1,4(16 (1,820

KoadpduumneHT .

lf;‘ 0,04 |0,7(1,02|1,5|1,7|2,01|2,2(2,38(2,5|2,6(2,85(3,2|3,7|4,20|4,7|5,2
LT 8 3 3 1 4 5 4 0 6 3
-'C."._' Iz
~ j’1
77
2

0,06 |0,7|0,86(1,2|1,4(1,73|1,9(2,08|2,2(2,3|2,49(2,8|3,1(3,50|3,9(4,3

0,08 |0,6/0,79(1,0(1,3(1,54|1,7(1,91|2,0(2,2|2,31|2,5|2,8(3,11|3,4|3,7

0,1 o6](0,76(1,0|1,2(1,42|1,6(1,78/1,9(2,0|2,20(2,4|2,6(2,86|3,1|3,4

0,2 o6j|0,70(0,7|0,9(1,07|1,2(1,41|1,5(1,6|1,72|1,9|2,1(2,28|2,4|2,6

0,3 o6j)0,68(0,7|0,8(0,95|1,0(1,18|1,2(2,3|1,48|1,6|1,8(1,96|2,1|2,2

2 4 |5 6 8|9 7 | 2 210

0,4 o6|066(0,7(0,7(0,87(09(1,07(1,1(1,2(1,34(1,5(1,6(1,79(1,9(2,0
0 1] 8 9 6 | 6 0|5 4 | 8

0,5 o5(0,65(0,7(0,7(0,82(0,9(0,99(1,0(1,1{1,23(1,3|1,5(1,66(1,7(1,9
9 0| 7 3 8 | 7 91 3 91 2

1,0 o5(0,60(0,6(0,7(0,75(0,8(0,85(0,9(0,9|1,00(1,1{1,2({1,30(1,4|1,5
5 510 0 0| 5 0|0 0|0

KoadpduumneHT py,

0,04 (0,6 |0,68 0,7 |09 1,08 |1,2 (1,37 |1,4(1,5|1,64|1,7|1,7(1,81|1,8|1,8
6 5 |4 4 7 |5 2| 8 519

0,06 (0,6 |0,67 |0,6 |0,7 |0,94 |1,1 (1,25|1,3(1,4|1,50|1,6|1,6(1,74|1,7|1,8

0,08 |o,6 |0,66 (0,6 |0,6 [O,84 |1,0 (1,12 |1,2(1,3|1,41|1,5|1,6(1,68|1,7|1,7

0,1 (0,6 (0,65 (0,6 [O,6 O,78 0,9 1,05 (1,1(1,2(1,33|1,4|1,5|1,62|1,6(1,7




0,2 |o,6 (0,64 |0,6 |0,6 |0,66 |0,7 |0,83|0,9(/1,0|1,09(1,2|1,3(1,41|1,4|1,5
2 5 |5 3 2 1 3|3 8| 4
0,3 0,6 (0,63 (0,6 |0,6 |0,66 |0,6 |0,73|0,8/0,8]|0,94|1,0/1,2(1,28|1,3|1,4
0 4 |5 7 119 910 5 1
0,4 10,5 10,63 (0,6 |0,6 |0,64 |0,6 0,68 |0,7|0,8|0,88(1,0|1,1(1,19|1,2|1,3
8 3 |4 6 51 2 110 6 | 2
o,5 10,5 10,61 (0,6 |0,6 |O,64 |0,6 |0,68|0,7|0,7|0,83]/0,9|1,0(1,12|1,1|1,2
7 3 |4 5 2|7 4 | 4 915
i,0 (0,5 10,58 (0,6 |0,6 0,62 |0,6 |0,65|0,6(0,7|0,73]0,8/0,8(0,93|1,0|1,0
5 0 1 3 7 10 0| 8 1 5
Tabnuua N.5 - KoapdnuneHTbl i, Mz, Mgz
YcnoBsume 3akpensieHuns 3HadeHuns koadhdumumneHToB
BEpPXHEero KOHUA KOMOHHbI
ot Hz Hom3

Npu YCNIOBHOM CXEME 3arpyXeHus No puUCcyHKy

AONYyCKaeT CMeLWleHne

n.1, 6) n.1, B) n.i,r
CBoboaeH oT 3aKpensieHni 2,0 2,0 Hy
(K4 - no Ttabnuue WN.1 npu
{ I
o =—a )
4+ ig
3akpensieH OoT NOBOPOTa, T8 Hy T8 (I—Ll - no Tabnuue N.2

AOMNYyCKa€EeT CMELWEHNA

(Hyy - no Tabnuue W.3)

IR S £
npr 1T oL )
(K4 - no Tabnuue WN.2 npu
iy =0)
3aKpenseH WapH1MpHO, He Hi1 Hiq i

(Hyz - no Tabnuue WN.3)

3aKpernsieH oT NoBopoTa U
cMelleHuns

Hi1 Hi1

(kg - no Tabnuue N.4)

iz

(K42 - no Tabnuue 1.4)

MpunoxeHue K

K pacueTy 3/51eMeHTOB Ha yCTaJloCTb




Tabnuua K.1 - Fpynnbl 31eMEHTOB U COEAMHEHUI NPU pacyeTe Ha yCTanocCTb

CxeMa aneMeHTa 1 pacrosioxeHue
pacyeTHOro ce4yeHuns

XapakTepucTmka afieMeHTa

pynna
3/1EMEHTOB

OCHOBHOV MeTann C NPOKaTHbIMU
nnun obpaboTaHHbIMMK
MeXaHM4YeCKUM NyTeM KpOMKaMu

To e, C KpoMKaMm, obpe3aHHbIMK
MaLLUMHHOWM ra3oBON pe3KoWn

OCHOBHOW MeTann c
06paboTaHHbIMN MEXaHNYECKNM
nyTeM KpOMKaMu, rMpu pasHom
LWMpUHE N pagnyce nepexoaa r,
MM:

200

10

OcHoOBHOW MeTann BO
(GPUKLMOHHbBIX COEANHEHUSX

6onTOBOM
ToyHOCTM  A)
ceyeHuax  no

OcHOBHOWM MeTana B
(6onTbl  Kkacca
coeanHeHUn B
OTBEpPCTUIO:

a) Nnpu napHbIX HakKnagkKkax

6) Npu 0AHOCTOPOHHUX Haknagkax

Mepexogq w 3akpyrineHue (knacc
YMCTOTbl rasoBOM pe3kn 1 wunm
¢dpesepoBka) npu oz 72,
rz 050




®acoHKN NpSMOYrosibHOM opMbl,
npuMBapeHHble BCTbIK WIW B TaBp K
afeMeHTaM KOHCTPYKLMIA 6e3
MexaHWn4ecKom 06paboTkmn
nepexona oT hacoOHKM K 3/IEMEHTY

dacoHKKW, nMpuBapeHHble  BCTbIK
WIN B TaBp K CTEHKaM M Mnosicam
6anok, a Takxe K afieMeHTaM depm
npun o =45°

DacoHKM  NPAMOYronbHOM UM
TpaneuMeBuaHOM dopMbl,
npuBapeHHble K nosicam 6anok
BHax/jieCctTky ¢ obeapkon no
KOHTYpPY HaxJ1ecTKun 6e3
MexaHmnyeckom obpaboTkm WBOB

-

A

CTblkoBO HeobpaboTaHHbIN LWOB;
Harpy3ka neprneHamMKynsipHa
CBapHOMY WwBYy; CTbIKyEMble
3N1E€MEHTbl OANHAKOBOM LWMPUHBI U
TOJILUMHBI

10

N

| -

e

CTblkoBO HeobpaboTaHHbIN LWOB;
CTbIKyeMble  3/IeMeHTbl  pa3HoMn
LWWMPUHBI MW Pa3HON TONLMHBI

11

OcHOBHOM MeTann B MecTe
nepexoga K CTbIKOBOMY LBY CO
CHATbIM MeXaHWYecKMM Ccrnocobom
YCU/IEHMEM LUBa:

a) npu CTbIKOBaHUM 3/IEMEHTOB
OAMNHAKOBOW TOMUMHbBI U LUMPUHbI




6) TO Xe, pas3HOM TONWMUHbI U

LWMPUHDI
i CBapHble CTbIKOBbIE COEANHEHUS:
NINCTOBOrO 3/1eMeHTa Ha

noAKnagHoOM nucre (Harpy3ka
nepneHaMKynspHa K CBapHOMY
wBy)

Tpy6 Ha NoAKNaAHOM KOJbLe

MPOKaTHbIX Npoduaen B CTbIK

|2 , 1 CBapHble ce4yeHUs ABYTaBpPOBOro,
e i | TaBpoBOro W Apyrux  TUMNOB,
| CBapeHHble HenpepbIBHbIMU
MpoOAOSIbHbIMU wBamu npu
| AeNCTBMN yCUAnS BAONb OCU LLBA
la

OcHoBHOWM MeTann co
BCMOMOTaTe/IbHbIM 3/1EMEHTOM,
MPUKPENIEHHbIM MpoOAOSIbHbIMU

WBaMu, NpU cx:

no 45°

90°

O6pbiB  mosicHoro sucta  6e3

14
= MexaHWn4ecKom 06paboTkmn
W nonepeyHoro (1060B0ro) LWBa
A Iﬂ




OcHOBHOV MeTann C nornepeyHbIM
LBOM; CBapHoOM LwoB
OBYCTOPOHHMIA C njaBHbIM
nepexonoM K OCHOBHOMY MeTasny

OcHOBHOVM  MeTann  pacTaHyTbIX
nosicoe 6anok u snemeHTOB dhepm
B6n1M3nM  agmnadparm un  pebep,
NpuBapeHHbIX Yr0BbIMU LLIBAMMU

OcHoBHoW mMeTann B mMecTe
nepexoaa K nonepeyHomy
(noboBoOMYy) yrnosomy LBy

19

OCHOBHOV MeTann B COeAUNHEHUSX
Cc ¢dnaHroBbiMu wWwBamMm (B MecTax
nepexoaa OT 3NEMEHTa K KOoHLUaM
¢bN1aHroBbIX WBOB):

a) C ABOWHbIMM  hfI@HroBbIMU
wBaMm

6) c¢ dnaHroebiMmn un nob6oBbIMK
wBaMm

B) MNpu nepegaye ycunus 4epes
OCHOBHOI MeTasn

r) LWEeKM aHKEpPOB A/ KpernjeHus
CTanbHbIX KaHaToB




OcHoBHoOW MeTann Tpy6bI
pacTsaHyTOro packoca npm
OTHOLUEHUMU TONLWMHBI K
Hapy>XHOMY avameTpy Tpy6bI
nosica

20
b fdyy 21114 7
1/20=¢, /d, <1/14 8
OcHoBHoOW MeTann Tpy6HbI
pacTsaHyTOro packoca npwm
OTHOLUEHUM AMaMEeTPOB pacKkoca U

91 nosica dgldy,=04=07 Z
OTHOLUEHUMU TONLWMHBI K
Hapy>XHOMY aAnameTpy Tpy6bl
nosca:
b fdyy 21114 6
1/20=¢, /d, <1/14 7
135 i, ldy, <1720 8

Bbnbnunorpadpusna

[1] ®epepanbHbin 3akoH OT 22 utona 2008 r. N 123-®3 "TexHuyeckmit pernameHT o TpeboBaHmax
noxxapHon 6esonacHocTn"



