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AkTyanuaunpoBaHHasa pepakuua CHwull [1-23-81*
(yTB. npukazom MuHucTepcTBa permoHanbHoro pa3sutua P® ot 27 gekabps 2010 r.
N 791)

Steel structures

[ata BBegeHusa - 20 maga 2011 r.
TAPAHT:

YacTn HacToswero [oKymeHTa Obinn BKMOYEHbl B [lepeyeHb [LOKYMEHTOB B obnactu
cTaHgapTuMsaumn, B pe3ynbTate MPUMEHEHUS KOTOPbIX Ha 00s3aTenbHOM OCHOBE
obecneunBaetca cobntogeHne TpeboBaHu TexHu4yeckoro pernameHta o 6e3onacHocTu
30aHUN N COOPYXEHUN

YacTn HacToslwero OoKkymeHTa Obinu BKIOYEHbl B [lepeyeHb OOKYMEHTOB B obnactu
cTaHgapTMsaumum, B pesynbTate MNpUMEHEHNA KOTOpbIX Ha [[OOpPOBOMbLHOW OCHOBE
obecneunBaetca cobniogeHne TpeboBaHuM TexHMYecKoro pernameHTa o 6e3onacHoCcTu
3aHNN N COOPYXKEHUI

BBepeHune

HacTtoawun csBog npaBun COCTaBfEH C LeEenbl MNOBbIWEHUS YPOBHA ©e3onacHoCTU
nogen B 34aHUAX N COOPYXKEHUSX U COXPAaHHOCTU MaTepuarnbHbIX LEHHOCTEN B COOTBETCTBUU
c ®epepanbHbim 3akoHoMm oT 30 gekabpsa 2009 r. N 384-03 "TexHudeckun perrnameHT o
6e30nacHOCTM 34aHMMA M COOPY>KEHUIN", MOBbLILWEHMA YPOBHA FapMOHM3aLNN HOPMAaTUBHbIX
TpeboBaHUN C €BPONENUCKAMM W  MEXOAYHAPOLAHbIMWA  HOPMATUBHbIMKM  JOKYMEHTaMu,
NPUMEHEHNA eJuHbIX METOAOB onpefeneHnsa dKCnyaTaunoHHbIX XapakTepUCTUK U METOAOB
OLIEHKN.

Aktyanusauua CHwull 11-23-81* BbINoOnNHeHa cnegylowmM aBTOPCKUM KOMSIEKTUBOM:
LleHTpanbHbIM ~ Hay4YHO-UCCEOOoBaTENIbCKUA  UHCTUTYT  CTPOUTESNbHbLIX  KOHCTPYKUUIA
nm. B.A. Kyueperko (LUHUNCK um. B.A. KydepeHko) - nHctutyt OAO "HNL "Ctpoutenscteo”
B COCTaBe cneuvanuctoB: g-pa TexH. Hayk W.W. Begsakos, IN.[. Ogecckun, .I'. Epemees,
kanguaatbl TexH. Hayk [.E. benbckuin, J1.A. TvnbaeHropH, M.W. lNykosa, B.H. PeweTHukos,
FO.H. Cumakos, M.P. Ypuukun, M.U. ®apdenb, b.C. LletnuH, wuHxeHepbl A.l. JlaBpos,
J1.C. CowHukoBa; 3AnekTpocTanbCcknin nonutexHndecknn MHCTUTYT MUCuC (g-p TexH. Hayk,
npod. B.N. Mouncees); ULHUUIMCK nm. MenbHuKoBa: A-p TEXH. HayK, npod. 4n.-kopp. PAACH
A.b.MaBnoB, O-p TexH. Hayk B.M.lopuukuin, kaHgmpatbl TexH. Hayk B.B. EBookumos,
E.M. backo, wuHxeHepbl [.P.lWenannHa, M.M. Edpemos, B.WN. MentuH, B.M. babyLukuH;
MICY (a-p TexH.Hayk A.P.TycHuH); CMNG6IrACY (a-p TexH.Hayk [.W. Benbin); HKO®Y
(kaHa. TexH. Hayk B.A. MNywkuH), YenabuHckun 3MK (nHx. A.B. Nangamako); "WHCTUTYT
Tennoanekrponpoekt" - OAO "UHxeHepHbI ueHTp EQC" (nHx. U.K. BuwHuukmi).

1 ObnacTtb NpuMeHeHus

1.1 Hacroswwme npaBuna cnegyet cobniogate MNpU NPOEKTUPOBaHMM  CTamnbHbIX
CTPOMTESNbHbIX KOHCTPYKUWA 30AaHUA N COOPYXEHUN PasfiMYHOro HasHayeHud, paboTtaroLmx
npu Temnepartype He Bbiwe 100°C n He Hxe muHyc 60°C.
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HopMmbl He pacnpocTpaHATCS Ha NPOEKTUPOBAHWE CTallbHbIX KOHCTPYKLMMA MOCTOB,
TPaHCNOPTHLIX TOHHENEN 1 Tpyb nNoa HacbINAMM.

1.2 T[lpn nNPOEKTUPOBAHUN KOHCTPYKLMMK, HaxXoOAWMXCA B OCOObIX YCNOBUSX
akcnnyatauum  (Hanpumep,  KOHCTPYKUMM  AOMEHHbIX  Neyen;  MaructparnbHbiX W
TEXHOMormyecknx TpybonpoBOAOB; pe3epByapoB CheunanbHOrO0 Has3Ha4YeHUsl; KOHCTPYKLWIA
30aHUK, noaBeprarLwnxcs CEeNCMUYECKMM BO3OEUCTBUAM, WHTEHCUBHbIM BO3OENCTBUSM
TemnepaTypbl, paguauuun, arpecCuBHbIX Cped; KOHCTPYKUMA  TMOPOTEXHUYECKUX W
MENNOPATUBHLIX COOPYXEHWUIN), KOHCTPYKUUN YHUKANbHbIX 34aHUNA U COOPYXXEHWUW, 30aHUN
aTOMHbIX 9NeKTPOCTaHUMW, a Takke cneuuwanbHbIX BUAOB KOHCTPYKUMK (Hanpumep,
npenBapuTenbHO HamnpsPKEHHbIX, MPOCTPAHCTBEHHbIX, BUCAYUX), cregyet cobnogaTb
AononHuTenbHble TpeboBaHMs, NpPeayCMOTPEHHbIE COOTBETCTBYHOLMMU HOPMaTUBHbIMU
AOKYMEHTaMM, B KOTOPbIX OTpa)KeHbl 0COBEHHOCTN PaboThbl ATUX KOHCTPYKLUMA.

2 HopmaTuBHbIe CCbINKU

lMepeyeHb HOPMATMBHbLIX AOKYMEHTOB U CTAHOAPTOB, Ha KOTOPblE UMEKTCS CCbIfIKA B
HaCTOALWMX HOPMaXx, NPUBEOEH B NpuroxeHun A.

MpumeyaHne - [pu nonb3oBaHum HacTtoswmm CI1 uenecoobpa3Ho NpoBepuTb
AENCTBME CCbINIOYHbLIX CTaHA4apToB M KnaccudukaTtopoB B MHGOPMAULMOHHOWM cUcTeMe
obuiero nonb3oBaHMA - Ha oduuUManbHOM CanTe HaUMOHamNbHbIX OpraHoB Poccurckon
depepaumm no craHgaptTMs3auunm B ceTu WMHTepHeT unm no exerogHo wusgaBaemMomy
WHOPMALUMOHHOMY yKaszaTento "HauuoHanbHble cTaHgapTbl”, KOTOpbIA OnybnmukoBaH no
COCTOSIHMIO Ha 1 SiHBapA TEKyLLero roga, U no COOTBETCTBYIOLIUM eXeMeCAYHO U3gaBaemMbiM
MHAPOPMALMOHHBIM  yKa3aTensam, onybriMkoBaHHbIM B TekyweM rogy. Ecnu  ccbinoyvHbin
AOKYMEHT 3aMeHeH (M3MeHeH), TO npu nonb3oBaHuuM Hactoswwmm CI1  cnegyet
PYKOBOACTBOBATLCA 3aMEHEHHbIM (M3MEHEHHbIM) OOKYMEHTOM. Ecnn CCbiNOYHbIA AOKYMEHT
OTMEHeH 6e3 3aMeHbl, TO MONOXEHNE, B KOTOPOM [aHa CCbiflka Ha HEro, NpMMeEHsieTcs B
4YacTu, He 3aTparnBatoLLEeN ATy CCbISIKY.

3 TepMuUHbI 1 onpeneneHus

TepmuHbI, Ucnonb3oBaHHble B HacToswem Cl1, npumeHeHbl B cootBeTcTBUMM ¢ TOCT
4.253, TOCT 2601, TOCT 28548.

4 O6Lwume nonoxeHus

4.1 OcHOBHbIe TPeOOBaHUA K KOHCTPYKLUAM

4.1.1 NMpn NpoeKkTNpoBaHNN CTarnbHbIX CTPOUTESNbHbBIX KOHCTPYKUWNA creayeT:

NPpUHMMaTb KOHCTPYKTUBHbIE CXeMbl, obecneymsaloine MPOYHOCTb, YCTOMYMBOCTbL U
NPOCTPAHCTBEHHYD HEU3MEHSEMOCTb 3[aHUA N COOPYXXEHUW B LEeNnoM U UX OTAerbHbIX
3N1eMEHTOB NpU TPaHCMOPTUPOBAHUN, MOHTaXe W KChyaTauum;

cobntogaTtb TpeboBaHma CHull 2.03.11 B 4acTn 3awwnTbl CTPOUTENBHbLIX KOHCTPYKLMIA
OT Koppo3unm u TpeboBaHua OdepepanbHoro 3akoHa oT 22 wutona 2008 r. N 123-93
"TexHn4yecknin pernaMmeHT o TpeboBaHMsX NoxapHon 6e3onacHOCTU". YBENMYEHUE TOMLLMHBI
npokaTta u CTEHOK Tpy6 C Lenblo 3awuTbl OT KOPPO3MK U MOBbLIWEHUS Npeaeria OrHeCcTOMKOCTH
KOHCTPYKLNIN JONYCKAETCs TONMbKO NPU TEXHUKO-3KOHOMUYECKOM 060CHOBAHWY;
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NPUMEHATb paLMoHanbHble Npodunm npokarta, a(eKTUBHbIE CTanN N NPOrpecCcuUBHbIE
TUMbl COEAWHEHWUN; 9NEMEHTbl KOHCTPYKUUW OOSKHbI MMETb MWHUMAasbHblE CeYeHus,
yaosneTBopswowmne TpeboBaHMsM HacTOAWMX HOPM C y4eTOM COPTAaMEHTOB Ha MpoKaT wu
Tpy6bI;

npegycmaTpmBatb TEXHOMOMMYHOCTb U HAUMEHbLUYD TPYOOEMKOCTb W3rOoTOBMEHMS,
TPaHCNOPTUPOBAHUS U MOHTaXa KOHCTPYKLMMN;

y4uTbiBaTb MNPOU3BOACTBEHHbIE BO3MOXHOCTM U MOLLHOCTb TEXHONOIMMYEeCcKoro wu
KpaHOBOro obopyaoBaHus NpeanpusTUii - U3roTOBUTENEN KOHCTPYKLNN,

yuuTbiBaTb [OMyCKaeMble OTKIIOHEHUS OT MPOEKTHbIX pasMepoB U reoMeTpuyeckomn
POpPMbI 31EMEHTOB KOHCTPYKLMI NPU U3rOTOBMEHUN U MOHTaXe;

cobnogatb TpeboBaHUA rOCyAapCTBEHHbIX CTaHAApPTOB W OPYrMX HOPMaTUBHbIX
AOKYMEHTOB Ha KOHCTPYKLMM COOTBETCTBYIOLLErO BuAaa; Npu HeobXooMMOCTU BbINOSHATb
pacyeT TOYHOCTWN pa3MepOoB KOHCTPYKLUMIM U NX anemMeHToB cornacHo [OCT 21780.

4.1.2 OTKpbITblIE KOHCTPYKLMUK, HE 3aMypOBaHHbIE B 6ETOHE U B KUPMMYHOW Knagke u
T.N., OOMKHbl ObITb JOCTYMHbI Ans  HaGn4eHUsl, OUEHKM TEXHUYECKOro COCTOSIHUSA,
BbIMOMIHEHUSA MPOMUIIAKTUYECKUX U PEMOHTHbIX paboT, He AOMMKHblI 3afepXuBaTb Bnary u
3aTpyAHATb NpoBeTpuBaHME. 3aMKHYTble NPOOUN AOSMKHbI ObITb repMeTU3NPOBaHbI.

4.1.3 Paboune 4epTexum CTanbHbIX KOHCTPYKUMW OOSMKHbI  COOTBETCTBOBATb
TpeboBaHuam no narotosnenuto (FOCT 23118) n moHTaxy KoHCTpykuun (CHul 3.03.01).

B paboumnx yepTtexax KOHCTpykumn (mapok KM n KMI) n B gOKymMeHTaumm Ha 3akas
MaTtepuanos crnegyeT ykasblBaTb:

Mapkm CcTanM W  JONOSfHUTENbHble TpeboBaHMA K HUM, NPeayCMOTPEHHbIE
rocyaapCTBEHHbIMW CTaHA4APTaAMUN UM TEXHUYECKUMM YCITIOBUAMMN U HACTOSLLMMUN HOPMaMWU;

Ccnocob BbLINOSIHEHMSI CBApPHbIX COEOWHEHUW, BUA WU PEXUM CBapPKWU; TUMbl, MapKu,
AnamMmeTpbl ANEeKTPOAOB U MaTtepuaros On9 aBTOMATUYECKON U MeXaHU3NPOBAHHOW CBapKw,
NOSIOXXEeHMe WBa Npu cBapke, TUN NOAKNAAKN ANsl CTbIKOBbIX LLBOB;

Knaccbl NPOYHOCTU N TOYHOCTM BONTOB;

cnocob NOAroTOBKM KOHTAKTHbIX MOBEPXHOCTEN AN151 (PPUKLUMOHHBIX COEOUHEHWI;

pacnonioXxeHve u pasmMepbl CBapHblX, OONTOBbIX U (PUKUMOHHBIX COEANHEHUA C
yKaszaHWeM BbINOSTHEHUST UX B 3aBOACKMX UITM MOHTaXHbIX YCIOBUAX U, NPU HEOBXOAMMOCTH,
nocrnegoBaTenibHOCTb HanoOXeHNs LWBOB M YCTAHOBKN BONTOB;

cnocobbl 1 06bEM KOHTPONSA Ka4ecTBa;

TpeboBaHUA K 3aLnTe KOHCTPYKLUIA OT KOPPO3UU.

4.2 OCcHOBHbIe pacyeTHble TpeboBaHuUA

4.2.1 CTanbHble KOHCTPYKUMM N UX pacyeT LOMKHbl yOOBNETBOPSATb TpeboBaHMsM
FOCT 27751.

PacuyeT cTanbHbIX KOHCTPYKUUM cregyeT BbINOMHATL C  Y4eTOM  HasHadeHus
KOHCTPYKLWIA, YCIOBUIA MX U3FOTOBMEHUS, TPAHCNOPTUPOBAHUS, MOHTaXa WM JKCnnyatauum, a
TaKkxe CBOMCTB MaTepuaros.

B pacyeTHbIXx cxemax AOSMKHbl ObiTb YYTEHbl AeOPMaLUMNOHHbIE XapaKTEPUCTUKM
OMNOPHbIX 3aKpenneHnn, OCHOBaHUN N PyYHOAMEHTOB.

4.2.2 [pn pacyeTe KOHCTPYKUMA 3HAYEHUS Harpy3ok W BO3LEUCTBUW, a Takxke
npegenbHble 3HadYeHWss NpPorMboB W NEpPEMELLEHUA INEMEHTOB KOHCTPYKUMIN crnegyet
npuHMMaTb cornacHo TpebosaHnam CI1 20.13330, CHwull 2.09.03 n pasgenoe 16 mn 17
HaCTOSALLMX HOPM.
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4.2.3 3a pacyeTHyl0 TemrnepaTypy B panoHe CTpouTernbcTBa cnegyeT MNpuHUMAaThb
TemnepaTypy HapyXHOro Bo3gyxa Hambornee XxonogHblIX CYTOK obecneyeHHocTbio 0,98,
onpegeneHHyto cornacHo CHull 23-01.

PacuyeTHas TexHomorumyeckasas Temnepartypa

pa3paboTKy CTPOUTENBHOM YacTX NPOEKTA.
4.2.4 PacyeTHble CXEeMbl M OCHOBHblE MPEANOCHINIKM pacyeTa OOSMKHbl OTpaxaTb

AeNCTBUTENbHbIE YCNOBUS paboTbl CTanbHbIX KOHCTPYKLUUA.
PaccmaTpuBaloTca cnefyowme pacyeTHble MOLENM HECYLLUNX KOHCTPYKLMNA:
OTAENbHbIE KOHCTPYKTUBHbIE 3NIEMEHTbI (HAanpUMep, PacTSaHYTble U CKaTble CTEPXKHMW,

©ankn, CTOMKM MU KOFOHHbI CNSIOLLHOIO CEYEHNs 1 ap.);

NAOCKMe UNN NPOCTPAHCTBEHHbLIE CUCTEMbI, pacKpenneHHble (HeCBOBOAHbIE - PUCYHOK

1, a); cuctemy crnegyeTt cuMTaTbh packpensieHHOW, eCcrnv KOHCTPYKLUMSI pacKpenneHns He MeHee

yemMm B 5 pa3 ymeHbllaeT ropu3oHTanbHble MNEPEMELLEHNS CUCTEMbI; pacyeT TaKux

KOHCTPYKLUA MOXET ObiTb BbIMNOSIHEH MYTEM pacyeTa OTAESIbHbIX 3NIEMEHTOB C Y4ETOM WX

B3aMMOOEeNCTBUA Mexagy cobon n ¢ OCHOBaHUEM;
NSIOCKNE UNU NPOCTPAHCTBEHHbIE CUCTEMbI, HEpPACKpensieHHble (CBOOOAHbIE - PUCYHOK

1, 6); Npu pacyeTe TakMx KOHCTPYKUWIA, Hapsdy C NPOBEPKOW OTAENbHbIX 3fIEMEHTOB, criegyeT
Yy4nTbIBaTb BO3MOXHOCTb JAOCTUXEHUSA NPeferibHOro COCTOAHWUS CUCTEMbI B LIENOM;
NUCTOBbIE KOHCTPYKLMKN (0B0NOYKM BpaLLeHus).

yCTaHaBlimBaeTcqa 3agaHnemM Ha
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Pucynor I — Cxembl cucTem pacKpeneHHbIX (@) H He PaCKPeIJIeHHbIX OT nepemeuienii (5)

4.2.5 [lpocTpaHCTBEHHble CTalnbHble KOHCTPYKUMW crefyeT, Kak npasBuno,
paccunTbiBaTb Kak eaunHble CUCTEMbI C y4EeTOM (DAKTOPOB, ONpenensaloWmnX Hanps>keHHoe 1
AedopmnpoBaHHoe COCTOsIHME, OCOOEHHOCTM B3aUMOLEWCTBUS OMEMEHTOB KOHCTPYKLUN
Mexay cobom M C OCHOBaAHMEM, reOMEeTPUYECKON U PU3NYECKOW HENUHENHOCTWU, CBOMWCTB

mMaTepuarnos U rpyHTOB.
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[lonyckaeTca BbINOMHATL NPOBEPKY YCTOMYMBOCTU CTEPXHEBBLIX KOHCTPYKUWUA (B TOM
yucrie NPOCTPaAHCTBEHHbIX) C WUCMOSMb30BaHUEM CEPTUPUUNPOBAHHBLIX BbIYUCIINUTENBHbIX
KOMIMIEKCOB KaK naeanvM3vpoBaHHbIX CUCTEM B NPeAnonoXeHnn ynpyrux gedopmaummn ctanu.

42.6 OueHky obwen yCTONYMBOCTM Kapkaca [AOnyckaeTcs MpouM3BOAUTb MO
HefedOPMUPOBAHHOMW CXeMe [ASI9 KapkacoB paMHOW (C XXEeCTKUMW y3namu purernen c
KONMOHHaMM), paMHO-CBA3EBOM (paMHbIN Kapkac C BepTuKanbHbIMU Anadparmamm XeCTKoCTu
U XXECTKUMM BCTaBKaMM) UNn CBA3EBON (6e3purenbHbI KapKac Unn C HEXECTKMMW y3namu
purenenm C KOMOHHaMK) CUCTEM, KOTOpble WMMET B CBOEM COCTaBe MnpodoSibHble U
nonepeYyHble pambl U CBA3W, YCTAHOBIMEHHbIE B COOTBETCTBUN C 15.4 HACTOALMNX HOPM.

B pamHoO-CBsI3eBOM MM B CBS3EBOM CUCTEMaX, KOrga y3fbl CBA3eBOro 6Groka He
coBragarT C y3namMu Kapkaca, pacyeT crnefyeT BbINOMHATbL N0 4eddOpMUpPOBaHHON cxeme (C
y4eTOM reoMeTpuU4eCckon HENMMHENHOCTN CUCTEMBDI).

4.2.7 JOnemMeHTbl KOHCTPYKUWA, paccMmaTpuBaemMble B HACTOAWMX HOpMax,
nogpasgensaiTca Ha TpU Kracca B 3aBUCMMOCTM OT  HanpshkeHHO-4edOpMUPOBAHHOIO
coctosHusa (HOC) pacyeTHoro ceveHus:

1-n knacc - HOC, npuM KOTOPOM HanpsbkeHuUst No BCEW MNowaan CeYeHust He

Y (ynpyroe coCTOsiHMEe ceyvyeHus);

|G|SR
o o < o =
2-n knacc - HOC, npn KkOTOpoM B OQHOW 4acTu ceyeHus |G| RV, ,a B apyrou |G| Ry

(ynpyronnactuyeckoe COCTOSAHUNE CeYeHus);
ol =

npeBbILLakT pac4ETHOro ConpoTBIIEHNA CTanun

. o R
3- knacc - HOC, npu koTopoM MO BCeW Mrowaan cevyeHus Y (nnactuyeckoe
COCTOSIHME CEeYEHNS, YCNOBHbIN NNACTUYECKUA LLAPHUP).

4.2.8 bykBeHHble 0603Ha4YeHMs1 BENWYMH, MCNONb3OBaHHbIE B HACTOSALWMX HOPMaX,

npuBeaeHbl B nNpunoxennn b.
4.3 YyeT Ha3Ha4YeHMA 1 yCNoBUM paboTbl KOHCTPYKLUMA

4.3.1 B 3aBMCMMOCTM OT HasHa4yeHus, ycrnoBui paboTbl M HaNMuMs CBaPHbIX
COeQVHEHUM KOHCTPYKUMK cneayeT nogpasfensatb Ha YeTbipe rpynrbl COrfacHo MpuoXeHuto
B HacToswmx HopM.

4.3.2 lNpwn pacyeTe KOHCTPYKUUN U COeQMHEHUI crieayeT yYuTbiBaTb:

KO3(PPULMEHTEI HAAEKHOCTM MO OTBETCTBEHHOCTU 'M |, MPUHUMAeMble COrMacHo
TpeboBanuam CHull 2.01.07;
=13

KO9(PPULUMEHT HaLEXKHOCTH Yu ON1S1 3NIeMEHTOB KOHCTPYKLUMIA, pacCYUTbIBAEMbIX
Ha MPOYHOCTb C UCMNOSb30BAHNEM PACHETHBIX COMPOTUBIIEHNN Ry )

KO3hPMUMEHTBI YCNOBUIM paboThbl 3NIEMEHTOB KOHCTPYKLMIN U COEANHEHUN Yo Yoy Yo
npuHUMaemble no Tabnuue 1; nyHkty 7.1.2; tabnuue 45 wn pasgenam 14, 16, 17 " 18
HaCTOSALMX HOPM.

OTHOLWIEHNE KPUTUYECKOW HarpyskM K pacyeTHOMW AN CTEPXHEBbIX KOHCTPYKLNA,
paccyMTbiBaeMbIX Kak naeanm3anpoBaHHblE€ MPOCTPAHCTBEHHbIE CUCTEMbI C UCMNOSIb30BaAHNEM
CEPTUPULMPOBAHHBIX BbIYUCIANTESbHBIX KOMMMEKCOB (cornacHo 4.2.5, 4.2.6), OMKHO ObliTb

He MeHbLUe KoahruneHTa HageXXHOCTN NO YCTONYNBOCTU cuctemsl =13

4.3.3 [lpn npoekTMupoBaHUM KOHCTPYKLUW, NOABEPraroLLnXca HeI'IOCpe,EI,CTBeHHOMy
BO3ENCTBUIO MOABWXHbIX, BUOPALMOHHBIX U OPYrMX NepeMeHHbIX Harpy3ok, Bbl3blBalOLLMX
yCTanocTb MeTanna, crnegyeT NPUMEHATb TakMe KOHCTPYKTUBHbIE PEeLUEeHUs, KOTOpble He


garantf1://2206270.0/

BbI3bIBAKOT 3HAYUTENBHOW KOHUEHTPaUUW HanpskeHus, W cnefyeTt BbIMOMNHATL pacyeT Ha
yCTanocTb.

4.3.4 Tlpn npoOEKTMPOBaHUMN KOHCTPYKLMWA, BO3BOAUMbLIX WMW 3KCMfyaTUpyeMbIX B
YCNOBUAX HU3KMX TemnepaTtyp, MpuU KOTOPbIX MOBbLIWAETCA BO3MOXHOCTb XPYMNKOro
paspylwleHusi, cnegyet yuuTbiBatb TpeboBaHMA K MmaTepuany, KOHCTPYMPOBAHUIO WU
TEXHOMOrM1 U3roTOBNEHUS.

Tabnuua 1
OneMeHTbl KOHCTPYKLNIA KoadhdpuuneH
Tbl YCNOBUI
paboThbl Y
1 Bankn cnnowHOro cevyeHnsa n cxxaTble 3NeMeHTbl epM NEPEKPLITUN Noa 0,90
3anamu TeaTpos, KnyboB, KNHOTeaTpoB, Noa TpnbyHamu, Nog NOMeLeHNAMM
MarasmHOB, KHUTOXPaHUIWLL 1 apXMBOB U T.M. NP BPEMEHHOW Harpyske, He
npeBbiLatoLLEen BeC NepeKkpbITUin
2 KonoHHbI 001 eCTBEHHbIX 34aHW NPU NOCTOSIHHOW Harpy3ke, paBHOW He 0,95
meHee 0,8 pacyeTHOM, 1 ONOp BOAOHAMNOPHbIX OalLeH
3 KonoHHbI 04HO3TaXHbIX MPOM3BOACTBEHHbLIX 34aHUN C MOCTOBbIMU 1,05
KpaHamu
4 CxaTble OCHOBHbIE 3N1eMEHTbI (KPOME OMOPHbIX) PELLETKM COCTABHOIO 0,80

TaBpPOBOro CeYEeHNs 13 ABYX YrofikoB B CBApPHbIX pepMax NOKPbLITUN U
nepeKkpbITUA NPU pacyeTe Ha YCTOMYMBOCTb YKa3aHHbIX 3N1EMEHTOB C
rmbkocTbio *>60

5 PacTaHyTble afieMeHTbI (3aTSHKKW, TArU, OTTSHKKW, NOOBECKM) NpU pacyeTe 0,90
Ha NPOYHOCTb NO HeocnabneHHOMY CevYeHMto

6 QneMeHTbl KOHCTPYKLWI M3 cTanu ¢ npeaenom Tekydectu o 440 H M : 1,10

HecyLne CTaTUYeCKylo HarpysKky, Nnpu pacyete Ha NPOYHOCTb MO CEYEHMUIO,
ocnabneHHomMy oTBepcTMsMU Ana 60nTOB (KpomMe (PPUKLMOHHBIX
COeNHEHNI)

7 CxaTble anNeMeHTbl peLLeTKN NPOCTPAHCTBEHHbIX peLleTyaTbiX
KOHCTPYKLUNA U3 OONHOYHbIX YrOSIKOB, NPUKpEensisieMble O4HOM NOMKon (ans
HEepPaBHOMOJSIOYHbIX YrOSIKOB - 6OSbLLIEN NOSIKON):

a) HeNoCpeacCTBEHHO K NosicaM cBapHbIMY WBamu nMbo asymsa 6ontamu n
bonee, ycTaHOBMNEHHbIMY BAOMb Yroska:

pacKocCbl MO pUCYHKY 15, a n pacnopku no pucyHky 15, 6, B, e 0,90
packochbl Mo pucyHky 15, B, T, 4, € 0,80
6) HenocpeaCTBEHHO K NosicaM OAHMM 6ONTOM Unn Yepesd hacoHKy 0,75
He3aBMCUMO OT BMaa coeguHEeHUs
8 CxaTble afieMeHTbl N3 OAMHOYHbIX YIrOSIKOB, NPUKPENSiieMbIX O4HON 0,75
NOSIKON (N5t HEPaBHOMOSMOYHbIX YrOSIKOB - MEHbLLEN MOSIKON), 3a
NCKINOYEHNEM 3NIEMEHTOB MITOCKMUX (PepM 13 OANHOYHbBIX YrONKOB U
3NEeMEHTOB, yKa3aHHbIX B No3unuun 7 HacTosiLen Tabnuupbl, packocoB Mo
pucyHky 15, 6, npukpennaemblix HENOCPEACTBEHHO K NOsicaM CBapHbIMMN
weamun nmbo aBymsa 6ontamm n 6onee, yctTaHOBMAEHHbIMY BLOMb Yrosika, U
NNOCKNX hepM M3 OAMHOYHBIX YrOSiKOB

9 OnopHble NNUTLI U3 cTanu ¢ npegenom Tekydectu go 390 H/mm? , Hecylme
CTaTUYECKYHO Harpyaky, TOMNWNHON, MM:
a) oo 40 1,20




6) " 40 no 60 1,15
B) " 60" 80 1,10

MpumeyvaHunsn

1 KoacbdpmumeHTsl Y1 npu pacueTte cOBMECTHO yumnThiBaTh HE CrieayerT.

2 Npun pacyeTe Ha NPOYHOCTbL NO CevYeHuto, ocrnabneHHoMy OTBeEpCTUAMM A 6ONToB,
KO3adhpmumeHTbl ycnosun paboTbl, NpuBeAeHHbIE B no3numnax 6 n 1; 6 n 2; 6 n 3, cnegyet
YyYMTbIiBaTb COBMECTHO.

3 Mpwn pacyeTe oNOpHbIX NANT KOIPDULNEHTBI, NPUBEAEHHbIE B NO3nUnax 9 m 2, 9 u 3,
cnenyet yunTbliBaTb COBMECTHO.

4 KoahpmumeHTbl Ons 3N1eMeHTOoB, NpuBeaeHHbIX B rnosvumax 1 u 2, cnegyeT yuuTbiBaTb
TaKkKe npu pacyeTe Ux CoOeanHEeHUN.

5 B cny4asix, He OroBOpeHHbIX B HacToswen Tabnuue, B opmynax cnegyeT npuHMMaThb
ve=1

4.3.5 Tlpn npoekTMpoBaHUN CBapHbIX KOHCTPYKUUW CcrieayeT CHuXaTb BpegHoe
BNUSIHWE OCTaTOuYHbIX AedopMauMin MU HanpsKeHW, B TOM YUCNE CBapPOYHbIX, a Takke
KOHLIEHTpaUMn HanpshkKeHWn, npegycMmatpmBas COOTBETCTBYIOLLME KOHCTPYKTUBHbBIE peLUeHus
(c Hanbonee paBHOMEpPHLIM pacrnpeerieHMeM HanpsHXKeHUn B anemMeHTax u getansax, 6es
BXOOALNX YIIIOB, PE3KMX NnepenagoB CeYEeHUs U APYrMxX KOHLEHTPaTOPOB HarpsiKeHUn) u
TEXHoMornyeckne meponpuatus (nopsagok cOOpKkM M CBapKW, npeaBapuTenbHbIN BbIrMb,
MexaHu4yeckyto 06paboTKy COOTBETCTBYHOLLMX 30H MyTEM CTPOXKM, hpe3epoBaHUs, 3a4MUCTKM
abpasnBHbIM Kpyrom un ap.).

5 MaTepuanbl Anst KOHCTPYKUUNA U COeQUHEHUN

5.1 [lpn HasHayeHMM cCcTanu ONA  KOHCTPYKUMK criegyeT  yyuTbiBaTb  rpynny
KOHCTPYKLUWNI, pacyeTHylo TemnepaTypy, TpeboBaHNA No ygapHOW BA3KOCTU U XMMUYECKOMY
COCTaBY COrfiaCHO NpurioxeHuto B.

5.2 [ns KOHCTPyKUMA cnefyeT wucnonb3oBaTb (ACoOHHbIM  (Yronku, [OBYTaBpbl,
wBennepbl), NMMCTOBOM, LUMPOKOMOSIOCHBIN YHUBEPCArbHbIA NpoKaT WU THyTble Npodunn c
TexHmyeckumn TpebosaHnamm no OCT 27772, TOCT 14637, TOCT 535, TOCT 19281,
TOHKONUCTOBOW npokaT u3 yrnepoancton cranu no OCT 16523 n 13 ctanu NoBbILLEHHON
npoyvHocTtn - no NOCT 17066, xonogHorHyTble npodunu no FOCT 11474, npocomnn rHyTble
3aMKHyTble KBagpaTHble 1 npsimoyronbHble no [OCT 30245, copToBon npokat (Kpyr, kKBagpar,
nonoca) no NOCT 535 n NOCT 19281, anektpocBapHble Tpydbl no NOCT 10705 n TOCT
10706, ropsadegedopmupoBaHHbie Tpyobl no FTOCT 8731.

[onyckaeTca ucnonb3oBaTtb ApyrMe MaTepuansl, UMeloLmne ceptTudnkaT CoOoTBETCTBUS
YyCTaHOBMEHHOW (POPMbI, MPU YCIIOBUN BbINOMHEHMSA TpeboBaHUN NpunoxeHna B HacToAwmx
HOPM K MEeXaHU4YeCKUM CBOMNCTBaAM U XMMUYECKOMY COCTaBYy.

B 3aBucMmMocTn OT OCOBEHHOCTEN KOHCTPYKUMIA M Y3NOB pPEKOMEHAYyEeTCs npu 3akase
cTann y4duTbiBaTb Kraccudukaumioo fnUCTOBOrO Mnpokata B 3aBUCMMOCTU OT 3Ha4yeHus
OTHOcUTernbHOro cyxeHus no FOCT 28870.

Onsa obecneyeHus npegena orHectomkocTn (45 MuMH) Ans Bcex rpynn, cormnacHo
MNPUIOXEHNIO B, OTKPbITLIX KOHCTPYKUMA (CM. 4.1.3) He3aBUCMMO OT pac4eTHOW TemnepaTypbl
cnefyet HasHadatb npokat m3 ctanm 06MB® no TY 14-1-5399, mmerowen pacyeTHble
xapaktepuctukm crtanu C345-4 no [OCT 27772, wnn npokaT wu3 [Opyrux cranen,
obecneumBawLWwmx npeaen orHeCToMkocTn 45 MuH.

5.3 [Ins oTnuBoK (ONOPHbLIX YacTen 1 T.M.) crnegyeT NPUMEHsTb cTanb Mapok 15J1, 2511,
35J1 wn 451, yposneteopstowyo TpebosaHuam [OCT 977 pgna rpynn: |l (oTnuBkM
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OTBETCTBEHHOIO Ha3HA4YeHWsA Ons AeTanemn, pacCuMTbiBAaEMbIX Ha MPOYHOCTb, paboTaromx
npu crtaTM4ecknx u nepemMeHHblXx Harpyskax) wnu Il (otnuBknm o0cobo OTBETCTBEHHOIO
Ha3Ha4YeHus Onsa geTanemn, paccYnTbiBaEMbIX Ha MPOYHOCTb, paboTarowmx Npyn AMHAMUYECKMX
Harpy3skax). Pac4yeTHble CONpOTUBIEHMST OTNIMBOK M3 CEPOro vyryHa cnegyet nNpuHUMaThb Mo
Tabnuue B.9.

Ona otnmeok rpynn |l n Il MOryT npuMeHATLCS HU3KOSMEerMpoBaHHble CcTanu no
COrfacoBaHMIO C opraHnsaumen - CoctTaBuTerieM HOpM.

5.4 [1na cBapkn ctasibHbIX KOHCTPYKUMA creayeT NPUMEHSATb: 3NeKTpoabl AN pyYHOM
ayrosoun ceapku no OCT 9467; ceapo4Hyto npoorioky no [OCT 2246, dpntocel no NOCT
9087, nopowukoByto npoBosnoky no NOCT 26271 ona aBTOMaTtM4eCKON U MEXaHM3MPOBAHHOM
cBapku B cooTBeTcTBUM € Tabnuuen .1, a Takke yrnekucneii raz no FOCT 8050, aproH no
rOCT 10157.

MpumeHsieMble CBapOYHblE MaTepuarnbl U TEXHOMOMNA CBapKU AOIMKHbI obecneynBaTb
3Ha4YyeHMe BPEMEHHOINO COMPOTUBMIEHUS MeTanna LWBa He HWXEe HOPMATUBHOIO 3Ha4YeHus

BPEMEHHOIO COMPOTMBIEHNS Rin OCHOBHOrO MeTanna, a TakKke 3Ha4yeHust TBepAoCTMH,
yOapHOM BS3KOCTM W OTHOCUTENbHOIO YASMHEHWA MeTanna CBapHbIX COeOUMHEHUN,
YyCTaHOBIEHHbIE COOTBETCTBYHOLUMM CTaHAAPTaAMN U TEXHUYECKMMUN YCIOBUSIMWA.

5.5 [ns 6onToBbIX COeOVHEHWW crnefyeT MNPUMEHATb CTanbHble GONTbl U ramkuy,
yaoBrneTBopsowmne TexHmdeckum tpebosaHuam OCT 1759.0, TOCT P 52627, TOCT P
52628, n wandsl, ygosnetsopsaowme tpebosaHnam [OCT 18123, a Takke BbICOKOMPOYHbIE
6onThbl, yKa3aHHbIe B 5.6.

Bontbl cnegyet npumeHaTts no FOCT 7798 n TOCT 7805 cormacHo TpeboBaHusM
Tabnuubl I.3.

Mankn cnegyet npumMmeHaTb no FOCT 5915 n TOCT 5927. MNpu paboTte 6onToB Ha cpes
N pacTsbKeHMe KracCbl MPOYHOCTM raek crnegyeT NpUHUMaTtb B COOTBETCTBUM C KNaccom
npoyHocTn 6onToB: 5 - npu 5.6; 8 - npn 8.8; 10 - npn 10.9; 12 - npun 12.9.

Mpn paboTte 6ONTOB TONMLKO Ha cpe3 AoMnycKaeTcs NPUMEHATb Knacc NPOYHOCTM raek
npu knacce npovHoctn 6ontos: 4 - npn 5.6 1 5.8; 5 - npn 8.8; 8 - npn 10.9; 10 - npun 12.9.

Wanbbl cnegyet npumeHsTb: kpyrnble no TOCT 11371, kocble - no FTOCT 10906 w
NPYXMHHbIE HopManbHble - no [OCT 6402.

BbicokonpoyHbiMu BonTamu crnegyet cuntatb 60NnThl Knacca NpoYHoCcTH He Hke 10.9.

56 [Ona @PUKUMOHHBLIX W  dnaHUeBbIX COedWHEeHUN cnegyeT  MPUMEHATb
BbICOKOMNPOYHble 60nThl, rarkn 1 wanbsl, yaosnetsopsowme TpebosaHuam FOCT P 52643, a
NX KOHCTPYKLMIO 1 pa3mepbl 6onToB npuHumMath no FOCT P 52644, ranku n wamndbl K HAM - Mo
FOCT P 52645 n FTOCT P 52646.

Onsa  dnaHueBbiX COEAWHEHUN crefyeT MPUMEHATb  BbICOKOMPOYHbIE  BONThI
KnmmaTtumyeckoro ncrnonHeHms XJl.

5.7 [JonyckaeTcs npMeHeHe BbICOKONPOYHbIX 6ONTOB NO ApyrnM cTaHgapTam u TY ¢
TeXHNYeCckumMn TpeboBaHMsMU He Hwke ykasanHbix B [OCT P 52643 npu Hanumuum
cepTudumkaTa yCTaHOBNEHHON DOPMBbI.

5.8 Bbibop mapok ctanu ansa dpyHaameHTHbix 6ontos cnegyeT npoussoauTb no FOCT
24379.0 n TpeboBaHnaM, NpmBeaeHHbIM B Tabnuue .4, a UX KOHCTPYKUMIO U pasMepbl
npuHumatb no [OCT 24379.1.

Bontbl (U-06pasHbie) Ans KpenneHust OTTSKEK aHTEHHbIX COOPYXXEHUN CBA3U, a Takke
U-obpasHble 1 dyHAamMeHTHble ©0nTbl ONOp BO3AYLWHbLIX JfMHUA 3nekTpornepegayn u
pacnpenenuTenbHbiX YCTPONCTB crneayeT NPUMEHATb M3 CTanu Mapok, Takke YKasaHHbIX B
Tabnuue I.4.

AHKepHble 60nTbl criegyeT NPUMEHATL cornacHo TpedosaHmam CHul 2.09.03.


garantf1://3824214.0/
garantf1://3824850.0/
garantf1://6077902.0/
garantf1://6077902.0/
garantf1://6077902.0/
garantf1://6078759.0/
garantf1://5269713.0/
garantf1://5269723.0/
garantf1://6077385.0/
garantf1://6079864.0/
garantf1://6079874.0/
garantf1://6079874.0/
garantf1://6079874.0/
garantf1://6077651.0/
garantf1://3824411.0/
garantf1://6079464.0/
garantf1://6079466.0/
garantf1://6079469.0/
garantf1://3823970.0/
garantf1://6078748.0/
garantf1://6077592.0/
garantf1://6079674.0/
garantf1://6079672.0/
garantf1://6079676.0/
garantf1://6079677.0/
garantf1://6079674.0/
garantf1://3823310.0/
garantf1://3823310.0/
garantf1://3823310.0/
garantf1://3823311.0/
garantf1://2206259.0/

5.9 lMankn gnsa gyHaameHTHbIX 1 U-o6pasHbix 6ontoB anameTpom o 48 mm cnegyet
NPUMEHATb MO TexHu4Yeckum TpeboBanuam OCT 5915 ¢ TexHuyecknmn TpedboBaHUAMN MO
FOCT P 52628, cbiwe 48 mm - no TOCT 10605.

Ona doyHoameHTHbIX 6onToB 13 ctann Ct3nc2, Ct3cn2, Ct3nc4, Ct3cnd4 gnameTpom
no 48 MM criegyeT nNpuUMeHATb ramku knacca npovHoctn 4 no NOCT P 52628, anametpom
cBbiwe 48 MM - 3 matepuana He Hwke rpynnbl 02 no FOCT 18126.

Ana dyHoameHTHbIX 6onToB gnametpom o 48 mm m3 ctann mapku 09r2C n gpyrmx
ctaneun no FOCT 19281 cnegyeT NPUMEHATL ravkn Knacca NpoYHOCTU He Huxe 5-ro no FOCT
P 52628, gpnametpom cBbiwe 48 MM - n3 matepuana He Hwxe rpynnsl 05 no NOCT 18126.
[onyckaeTca NPUMEHATb rakm U3 ctanym Mapok, NpMHMMaeMblx anst 6onTos.

5.10 Ons wapHUpoB, KaTkoB 1 60nToB, paboTalowmx B Ka4eCTBE LLUAPHMPOB, a Takke
nogknagHbIX IMCTOB Nof4 KaTku, cnegyeT NpUMeHsTb nokoBkn no CHul 2.05.03.

5.11 Ons Hecywmx 3neMeHTOB BUCAYUX MOKPbITUMA, OTTSXKEK OMOP BO3AYLUHbLIX JIMHUN
anekTponepeaayn, pacnpegenurenbHbiX YCTPOMUCTB, KOHTAKTHbIX CETEN TpaHcnopTa, MayT n
BaleH, a Takke HanpsraemMblX 31EMEHTOB B NpeaBapUTENIbHO HanpsKEHHbIX KOHCTPYKLUMSX
cnefyet NPUMEHSTb:

kaHaTbl cnupanbHble no FOCT 3062; TOCT 3063; TOCT 3064;

kaHaTbl gsoriHon cemBku no NOCT 3066; TOCT 3067; TOCT 3068; TOCT 3081; TOCT
7669; TOCT 14954;

KaHaTbl 3akpbITble Hecywme no [OCT 3090; FOCT 18901; TOCT 7675; TOCT 7676;

nyykn U NpsavM napannenbHbIX NPOBOMOK, (hOPMUPYEMBIX M3 KaHaTHOM MPOBOSIOKM,
yoosneteopstowen TpebosaHuam NOCT 7372.

5.12 ®dusndeckne xapakTepucTUKM MaTepuanoB, MNPUMEHSIEMbIX ANA CTanbHbIX
KOHCTPYKUMI, cnegyeT NpUHUMaTh COrflacHO NpusioxeHuto I,

6 PacyeTHble XapakKTepuctukm matepuarnioB 1 coeauHEeHUU

6.1 PacdeTHble CONPOTUBIEHMS NMpoKaTa, FHyTbiX nNpodunen n Tpyd ons pasnuyHbIX
BWOOB HarpsbKeHHbIX COCTOSIHUMA crefyeT onpefenats no dopmynam, MNpuBeAeHHbIM B

R
Tabnvue 2, roe HOpMaTMBHbIE COMPOTUBNEHUA Y U Run cnenyet npuHMMaTb COrnacHoO
CTaHOgapTaM N TEXHNYECKUM YyCIOBUAM.

3HayeHns KoadPUUMEHTOB HaAEXHOCTM NO Marepuany (Ym ) npokaTa, TrHyTbIX
npodunen n Tpyb cnegyet npuHUMmaTh no tabnuue 3.

Ta6bnuua 2
HanpsikeHHoe COoCTosiHME Pac4yeTHble conpoTUBNEHNA NpoKaTa
n Tpy6
PactskeHue, cxatue, narnb:
no npeaerny Teky4yectu Ry=Ryn/vm
no BpeMeHHOMY COMPOTUBNEHUIO Ri=Run/¥m
Cnosur Rs=0,58Ryn/ vm
Cwmartue:
TOpLEBOW NOBEPXHOCTU (MPY HANMYUN NPUTOHKK) Rp=Run/¥m
MECTHOE B UUNMHOPUYECKMX WapHupax (uandax) Rip =0,5Run/vm
npw NSIOTHOM KacaHuu
HOnameTpanbHoe cxaTue KaTkoB (Mpy cBOBOAHOM Rea =0,025Rn/ vm
KacaHuM B KOHCTPYKUMSAX C OrpaHUYeHHON
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| nogBMXHOCTBIO) |

3HayeHMs1 HOPMATUBHBIX U PaCYETHbIX COMPOTMBIEHUA MPU PACTSKEHUN, CXKaTUN U
n3rnbe NMCTOBOrO, LUMPOKOMOMOCHOIO YHUBEpPCanbHOro U hacoHHOro npokaTta NpuBeaeHbl B

Tabnvue B.5, Tpyb - B Tabnvue B.6.

3HayeHus1 pacyeTHbIX COMPOTUBMEHUI MNpoKaTa CMSTUIO TOPLEBOW MNOBEPXHOCTMH,
MECTHOMY CMSATUIO B LWIMHAPUYECKUX LIApHUpax W AvaMeTpanbHOMY CXaTU KaTKOB

npueedeHbl B Tabnvue B.7.

6.2 Pac4yeTHble CONPOTUBIIEHUS THYTbIX Npodunen cregyet npuHUMaTb pPaBHbIMU
pacyeTHbIM CONPOTUBIEHUSM NMCTOBOIO NpokaTta, N3 KOTOPOro OHWU U3rOTOBJIEHBI.

Tabnuua 3

[ocynapCcTBEHHbIN CTaH4ApPT MU TEXHUYECKNE YCNOBUS Ha npokat
n Tpy6bl

KoadhpuumneHt
HaZEeXHOCTK Mo

mMarepwuany 'm

OOKYMeHTauum

FOCT 27772 (kpome ctanen C590 n C590K) n gpyrasi HopmaTmeHas 1,025
OOKyMeHTaLums, UcnosbaytoLwas npouenypy KOHTponsa CBOUCTB

npokata no NOCT 27772

[ns npokata ¢ npegenom Tekyyectu cebiwe 380 Himv? o FOCT 1,100
19281, ana 1py6 no TOCT 8731

[na octanbHOro npokaTa u Tpyb, COOTBETCTBYHOLNX TPEOOBaAHUAM 1,050
HaCTOSALLNX HOPM

[nsa npokata n Tpyd, nocTtaBnseMbix No 3apybexHO HOPMaTUBHON 1,100

6.3 3HayeHnss pacyeTHbIX CONPOTUBIIEHMUI OTIIMBOK M3 YrnepoaucTon ctanu cnegyet

npuHMMaTh No tTabnuue B.8.

6.4 PacuyeTHble COMPOTUBIIEHUS CBaPHbLIX COEOWHEHWUW ANa pasfiMYHbliX BUOOB
COeQVHEHUM N HaNpsXXeHHbIX COCTOAHUN crieayeT onpenendatb no oopmynam, npuseaeHHbIM

B Tabnuue 4.
Tabnuua 4
CBapHble Hanps»xeHHoe cocTosiHne XapakTepuctuka PacueTHble
coeguHeH pacyeTHOro COMPOTUBIIEHUS CBAPHbIX
ns CONPOTUBNEHUS COeUHEHUN
CtblkoBble | CxaTune, pacTtskeHue n n3rmbd | MNo npegeny Ray =Ry
npwv aBTOMaTUYECKOWN, TEKY4YeCcTn
MexXaHW3npoBaHHOW Unn Mo BpemeHHOMY Rwu =Ry
PYy4YHOM CBapKe C (PU3NYECKNUM | COMPOTUBIIEHUIO
KOHTPOJIEM Ka4yecTBa LUBa
PactskeHue n narnb npum Mo npepeny Rwy =0,85Ry
aBTOMaTU4ECKON, TEeKy4ecTn
MEeXaHU3NpPOBaHHOW UNnn
pY4YHOWN CBapKe
Cosur Rus =Rs
C Cpes (ycnoBHbIN) Mo meTanny wea 0,55Ryun
yrMoBbIMM " Yum
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LBaMM Mo meTanny Ruz =0,45Ryn
rpaHnLbl
cnnasreHus

MpumeyaHune - 3HayeHUa KOIPPOULNEHTOB HAQEXHOCTM MO MeTanny wea " cnegyet

2 2
NPUHUMaTL paBHbIMU: 1,25 - npn Rwn=490 H/iwmv™ - 1 35 _ ppy Rwn=590 H/iwmwm™

PacueTHoe conpoTmBiieHne CBapHOro CTblIkOBOro coeanHeHmna anemMeHToB U3 cTanemn c
pa3HbiMM HOPMaTUBHbIMW COMPOTUMBNEHUAMWU cCneagyet npuHMMaTb KaK AOnd  CTbIKOBOIo
coegnHeHuna n3 ctalnim ¢ MeéHbLnM 3Ha4eHnemM HOpMaTUBHOIO CONnpoTuBIEHNA.

3Ha4yeHns HOPMaTMBHbIX (R'Vun ) U pacyeTHbIX (RNf ) CONPOTUBIIEHMIA MeTarnna yrroBbIX
LUBOB NpuBeAeHbl B Tabnuue [M.2.

6.5 Pac4eTHble conpoTnBrneHnsi ogHOBONTOBOrO COEANHEHNS crneayeT onpeaendatb no
dopmynam, npuBeaeHHbIM B Tabrnve 5.

3HayeHnsa HOPMAaTUBHbBIX U PaCYETHbIX COMPOTMBIIEHMIN CPE3Y M PACTKEHUIO CTanu
6onToB B 0QHOOONTOBbLIX COEAMHEHUAX NpuBeAeHbl B Tabnvue .5, a CMATUIO 3NIEMEHTOB,
coeguHsaeMblix bontamu, B Tabnuue I.6.

Tabnuua 5
HanpsikeHHoe | YcnosH Pac4yeTHble conpoTuBneHnsa 0gHO60NTOBLIX COeAMHEHUN
COCTOSAHUE oe cpesy 1 pacTskeHuo 60TOB KI1acCoB NPOYHOCTU CMSATUIO
obo3Ha 5,6 5,8 8,8 10,9 12,9 coeanHsie
yeHune MbIX
3M1EMEHTOB
Cpes Ros 0,42Roun 0,41Roun 0,40Roun 0,35Roun -
PactskeHune Rot 0,45Rsun - 0,54Rsun - -
Cwmartue:
OoonTbl KNacca Rop * - 1,60R,
TOYHOCTU A
fonTbl KNacca - 1,35R,
TOYHOCTM B

* R cniepyet onpenensTb AN COEAVHAEMbIX 3MEMEHTOB U3 CTaNM C NPeAEenom TeKy4ecTu Ao
440 H/wv®

6.6 PacuyeTHOe conpoTuBneHne pacTaXeHnto yHAaMEHTHbIX U aHKepHbIX 6oOnToB Rea
cnegyet onpenenatb no opmyne

Ria=08Rn (1)

3HayeHnsa pacyeTHbIX COMPOTUBIEHUN  PacCTSHKEHUIO  (PyHOAMEHTHbIX 6onToB
npueeaeHbl B Tabnvue I.7.

PacuyeTHoe conpoTuBreHne pactskeHuto U-oGpasHbix 60nToB Rou , YKasaHHbIX B 5.8,
cneayeT onpeaenstb No dopmyre

Rou=085R,n ()



6.7 PacyeTHoe conpoTMBEHNE PACTXKEHUIO Roh BbICOKOMPO4HbIX 60NTOB, YKa3aHHbIX
B 5.5, cnenyet onpefenatb no goopmyre

Ron=0,7Ryun . (3)

roe Roun HOpPMaTMBHOE CONPOTMBREHNe BonTa, NpuHMMaemoe cornacHo tabnuvue IM.8.
6.8 PacuyeTHOe conpoTUBMEHNE PACTAXKEHUIO BbICOKOMPOYHOW CTanbHOM MPOBOJIOKK

Rih , NPUMeHseMoun B BUAe Ny4ykoB Unv nNpagen, cnegyet onpeaensrtb no opmyne
Rin=0,63R,, . (4)

6.9 3HadeHne pacyeTHOro ConpoTUBIIEHUS (YCUIUS) PaCTXKEHUIO CTallbHOro KaHaTa
cnegyet MpuUHUMAaTh  pPaBHbIM - 3HAYEHMIO  Pa3pbiBHOrO YCUNUA KaHaTa B LeroMm,
YCTaHOBMEHHOMY rOCYyAapCTBEHHbIMW CTaH4apTaMu WM TEXHUYECKUMM YCNOBUSAMWU Ha

=1
cTanbHbIE KaHaTbl, AEMNEHHOMY Ha KOS(MULMEHT HAAEXKHOCTU Mo MaTepuany '™ 5

7 PacyeT 3aneMeHTOB CTasbHbIX KOHCTpYKLlMﬁ npun UeHTparibHOM pacTAXeHUN U CXKaTtumn

7.1 Pac4yeT 3aneMeHTOB CMNJIOLIHOro CeYeHus

7.1.1 Pac4eT Ha NPOYHOCTb 3NEMEHTOB M3 CTanM C HOPMATUBHbLIM COMPOTUBIIEHNEM

R,,<440 2 -
yn—= H/mm NpY LEHTPanNbHOM pPacTsKeHUU Unn cxatum cunon N cnegyeTt BbINOMHATL

no dopmyrne

N
<1
ARyYe

. (5)

PacuyeT Ha NPOYHOCTb PACTAHYTbIX 3JIEMEHTOB, 3KCNJlyaTauuna KOTOPbIX BO3MOXHa U
nocne [OOCTUXeHUA mMeTasuyioMm npepgeria TeKydeCTu, a TaKXKe pPacCTAHYTbIX UKW CXKaTbiX

R,,>440 2
3N1EMEHTOB U3 CTann ¢ HOpMaTMBHbIM CONPOTMBNEHMEM " H/mm cneayeT BbINOJHATb

no cpopmyrie (5) ¢ 3ameHon 3Ha4YeHus Ry Ha R/ .

7.1.2 PacyeT Ha NPOYHOCTb CEYEHUNN B MECTAX KpPEenieHnsa pacTsaHyTbiX 31EMEHTOB U3
OLMHOYHbBIX YrosikoB, MPUKPEnnsemMblX OAHOW nofkouM 6ontamu, crnegyeT BbIMNOMAHATbL MO
dopmyre (5), a cedeHUn pacTAHYTOro OOWMHOYHOMO Yrofika U3 CTanu C Npeaeriom TekyyecTu

go 380 H/vm® , MPUKPENnsieMoro 0gHOM NMonkon Gontamu, NOCTaBfEHHbIMW B OAWH psAg No
OCM, pacrnornoXeHHON Ha paccTosHuM He meHee 0,5b (b - wmprHa nonku yronka) ot obyLika
yronka n He meHee 1,2d (d - gnameTtp oTBepcTMs Ans 6onta C yd4eToM MOSTIOXKUTESNBHOMO
Jonycka) oT rnepa yrosika, no opmyne

NN
AhRu Ye ,(6)



Yclz(al'%ll'%Jraz)B
3nechb A nroLwanb CeYEHNs Yronka HeTTo;

Ahl - nnowaab 4actn cedyeHud I'IpVIerI'IJ'IFIeMOf/'I NOJIKM yromynka wMexay Kpaem
OTBEPCTUA U NEpPOoM,
0 Oy

roe

, B . KO9(hpULMeEHTLI, NpUHUMaeMble No Tabnuue 6.

Mpn pacdyete Tar M nosicoB Tpasepc, anemeHtoB onop BJl, OPY wn KC,
HenocpeacTBEHHO MNPUMbIKAKOLWMX K y3ram KpensieHusi NpoBOOOB, a TaKKe 3NIEMEHTOB,
COEAVHSIOWMX B CTONKAX Y3rbl KPENMEHUS TAr U pacTAHYTbIX NOACOB TpaBepC, KOAMPULNEHT

Yot cnegyeT ymeHbwnNTb Ha 10%.
7.1.3 PacyeT Ha yCTOMYMBOCTb 3NIEMEHTOB CMSIOLIHOMO CEeYEeHUs Mpu LeHTpanbHOM
ckatum cunon N n ypnosnetBopswowmnx TpeboBanHmam 7.3.2 - 7.3.9, cnegyeT BbINONHATb MO

dopmyrne

N
<1
®ARy v,

 (7)

_ roe ? - kO3ahPULMEHT YCTONUMBOCTU MPU LIEHTPANbHOM CXaTuK, 3HaYEHUE KOTOPOro
1>0,4

npm cnegyeT onpeaensTb no opmyne
(p=0,5(6— /5% ~39,482° )/i2 ®)
Tabnuua 6
Koadbcpunim 3HaveHusa koadpduumeHTos “1, 2 n P
EHTbI npu ogHOM GonTe U PaccTosiHUK a, npu a=18d 1y s=2d py
paBHOM konnyecTtee 60NTOB U pagy
1,35d* 1,5d 2d 2 3 4
0y 1,70 1,70 1,70 1,77 1,45 1,17
oy 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 ANsa 9NeMeHTOB PELLETOK (PackoCOB M pacrnopoB), KPOME MOCTOSAHHO paboTatoLmx
Ha pacTshKeHue, Npu TOMLWMHE NONKN A0 6 MM.

O6o3Ha4veHus, NpuHATbIE B Tabnuue 6:

a - paccTosiHMe BAOSb YCUIMSA OT Kpas aneMeHTa Ao LeHTpa bnmxanwero oTBepcTus;

S - pacCcTosiHMe BOOMb YCUNNA MEeXAY LEHTPaMn OTBEPCTUN.

3HauveHune KoahduumeHTa g dhopmyrie (8) cnegyeT BblMMCNATL NO hopmyne

5=9,87(1-a+pr)+2* (g

roe Xzﬂ/ﬁ - YyCNoBHas rMBKOCTb CTEPXHS;



o« py P o KO3pPULUMEHTbI, onpeaensemMmble no tabnvue 7 B 3aBUCUMOCTU OT TUMOB
CeYeHUNn.

Tabnuua 7
Tnn ceuenna 3navenns
ko3dibunyesTon
Obosnagenne Gopsa a 8
- 003 0,06
a
004 0.09
b
0,04 0,14
c
Mpuwedanne- JIng npokaruix asyraepon sucorel curine 500 b py pacticTe 1 yeruluuBoeTh
MNOCKOCTH CTCHENH CNSIYeT NPHHUMATE THID CCYCHHSL 4.

3HaueHusa koadpduumeHTa ¢, BbluncneHHble no dhopmyrne (8), cneayeTt NPUHMMaTh He

32
6onee /6/2 NPy 3HaYeHNAX ycrnoBHOM rmbkocTtu cebiwe 3,8; 4,4 1 5,8 onsg TMnNoB ceveHumn
COOTBETCTBEHHO a, b 1 C.

A<0,4

I'IpM 3Ha4YeHNAX Ans BCEX TUMOB CEYEHUIN aonyckaeTcd npuHnMaThb ¢=1 .

3Ha4veHusa koadbduumeHta ¢ npuseneHsbl B npunoxeHun [.

7.1.4 PacyeT Ha YyCTOMYMBOCTb CTEPXKHEN N3 OANHOYHBIX YrONKOB CrnefyeT BbINOSHATb
c yyeTom TpeboBaHui 7.1.3. MNpu onpeaeneHnn rmbKoCTn 3TUX CTEPXKHEN paguyCc MHEepUMn
CeYeHust yrorika U pacyeTHyl ANvHY creayeTt npuHMmaTb cornacHo TpebosaHnam 10.1.4 n
10.2.1.

[Mpn pacyeTe MNOSCOB W 3MIEMEHTOB peLIeTKU MNPOCTPAHCTBEHHbLIX KOHCTPYKLUMA U3
OLMHOYHbIX YrONKOB cnefyeT BbINONHATL TpeboBaHns 16.12.

7.1.5 CxaTtble 3neMeHTbl CO CMMOLWHbIMU CTEHKaMN OTKpbIToro 1-obpa3Horo ceveHns
(pCyHOK 2) pekoMeHAyeTCs YKpennsaTb MnaHkaMy Unv pelueTkon, Npyu 9TOM AOSKHbl ObiTb
BbINOSTHEHbI TpeboBaHusa 7.2.2; 7.2.3; 7.2.7 n 7.2.8.



S | = =g
— a— y i
@ — OTKPBITOE; &, 6 — YKPEIIEHHDIE INAHKAMH HIIH PELETKaMH

Pucynox 2 - TI-o0pasHble ce4eHHA 3JIEMEHTOB

[Mpy OTCYTCTBUM NNAHOK UMK peLleToK Takne anemMeHTbl, TOMUMO pacyeTa no popmyrie
(7) B rmaBHbIX NIIOCKOCTSAX X-X W Y-y, crnegyeTt NpoBepsATb Ha YCTOMYMBOCTb MpU U3rMBHO-
KPYTUITbHOM (popMe noTepun YCTOMYMBOCTU NO hopmyne

N <1

ARy, —
(pC yYC ’ (10)

apecb Pe - KO3 PULMEHT, NPUHUMAEMbIN PaBHbIM
Pc=91 oy 1085,

¢,=0,68+0,21 ¢,<1 ¢,>0,85

npu
roe sHavenne ™1 criefyeT BbIUMCIISATL MO dhopMyne

— 22
?1 _7’6%ax/7"y ) (11)

B dopmyne (11) koachbdomumneHt Gnax crneayet onpeaensatb cornacHo npunoxerduto .
7.1.6 CoegnHeHne nosica CO CTEHKOW B LEHTParibHO-CXKaTOM 3fIEMEHTE COCTaBHOIO
CMIOLWHOro ceyeHus cnegyeT paccyHntbiBaTb No doopmynam tabnuubl 43 pasgena 14.4 Ha

COBWUI OT YCIOBHOW MOMepeyvyHon Cunbl Qﬁc, onpegendemon no dopmyne (18), npu aTom
koadppuumeHT ¢ cnegyeT NpUHMMAaTL B MNIOCKOCTM CTEHKM.

7.2 PacuyeT anemMeHTOB CKBO3HOro ce4yeHus

7.2.1 PacyeT Ha nMpPOYHOCTb 3NIEMEHTOB CKBO3HOIMO CEYEHUs MpU LEeHTparbHOM

PacTSKEHMM U CXKaTuM criegyeT BbINONHATbL no cdopmyne (5), raoe A nrowaab CeyvYeHus
HETTO BCEro CTepXHs.



7.2.2 Pac4eT Ha yCTOMYMBOCTb CXaTbIX CTEPXXHEN CKBO3HOIO CeYeHusi, BETBU KOTOPbIX
coeVHeHbl NNaHKaMn WNn pelueTkamu, crnegyeT BbINONHATE No opmyrne (7); npu 3TOM

koadppuumeHT ? oTHocuTenbHO cBOGOAHONM OCU (MEepPnEeHANKYNAPHOWM NIOCKOCTU NIaHoK UM
peLleTok) criegyeT onpenensTtb no doopmynam (8) u (9) ona cevyeHun Tmna b ¢ 3ameHon B HUX

A ha 7“"‘. 3HayeHne Ret crnepyeT onpedensaTb B 3aBMCMMOCTW OT  3HaYeHWiA xef,

npuBeAdeHHbIX B Tabnuue 8 Oona CTEpXHEW C 4YNCIIOM NaHenewn, Kak npaBuno, He MeHee
LeCTu.

PacyeT Ha yCTOMYMBOCTb CKBO3HbIX CTEPXHEW C YMCIIOM MaHernenm MeHee LWeCTu
A0MNyCKaeTCs BbINOMHATL:

Npw NriaHKax - Kak pacyeT paMHbIX CUCTEM;

npw peLueTkax - cornacHo TpeboBaHnam 7.2.5.

. A
7.2.3 B CKBO3HbIX CTEPXKHSIX C MraHKamu yCroBHas rmbKoCTb oTaenbHon Betsm Pt

A2 A3 s
nnu (cm. Tabrnimuy 8) Ha yyacTke Mexay CBapHbIMY LUBaMU UKW KpaHUMK Bontamu,

NPUKPENNALWMMK NaHKK, AoMmKHa bbiTb HEe Bonee 1,4.

Mpn Hanu4nmn B 04HOM M3 NITIOCKOCTEMN CMSOLWHOr0 fMcTa BMECTO MfaHOK (CM. pUCYHOK
2, 6 n B) rMbkocTb BeTBU crnefyeT BbIMUCAATb MO paguycy WHepUUn noryceveHus
OTHOCUTESTbHO ero LieHTpanbHOW ocu, NepneHanKynsipHOM NNOCKOCTU MNITaHOK.

7.2.4 B CKBO3HbIX CTEPXXHSX C peLueTkaMmy NoOMUMO pacyeTa Ha YCTOMYMBOCTb CTEPXHA
B LleNOoM crielyeT nNpoBepsTb YCTOMYMBOCTb OTAENbHbIX BETBEW Ha yYacTKax Mexay y3namu.
Mpn HeobxoaMmoCTM cnefyeT yyuTbiBaTb BAWSHME MOMEHTOB B Yy3nax, Hanpumep OT
pacLUeHTPOBKN 31EMEHTOB PELLETKMU.

B CKBO3HbIX CTEPXHAX C pelleTkamm ycrioBHas rmbKoCTb OTAENbHbIX BETBEW MeXay
y3namu pomkHa 6biTb He 6onee 2,7 nm He AOMKHA NPEBbIWATb YCMNOBHYO MPUBEAEHHYIO

rMoBKOCTb Ret CTEPXHSA B LLENOM.

HonyckaeTca npuHMMaTb 6onee BbICOKME 3HAYEHNSA YCNOBHOM MMOKOCTN BETBEW, HO HE
bonee 4,1 npu ycrnoBun, YTO pacyeT Takmx CTEpPXXHEW BbIMOSIHEH COrfacHo TpeboBaHMAM
7.2.5.

7.2.5 PacyeT CKBO3HbIX CTEPXHEN C pelleTkaMn C Y4eTOM YKasaHHbIX B 7.2.2 n 7.2.4

- o o R
gonyuweHun crnegyeTt BblIMOJIHATE MO cbopmyne (7) C 3aMeHoOu B HeW 3HadeHna Y Ha
Ryd :(PlRy .

. . A <2,7
[Mpn 3TOM KOS(PPULMEHT YCTONYMBOCTU $1 ANs oTAenbHOM BeTBU Npu " °=~'" cneagyet

hp>3,2

npuHUMmaTb paBHbIM 1,0, a npu - onpeaenaTb no copmyre (8) npu pacyeTHoW AnvHe

k=074 , roe b AnNuHa BETBM (Ha pyCyHKe 3, a AnvHa BETBY - % ).

Tabnwuua 8



Tun Creaa cevcsna * TIpHBCICHHER THBKOCTh A, CTEPIKH CKBOSHOLO CEUCHAA
ceqeHns py - © perIeTkaMK
_kef = ,/kf. +082(0+m)A, , 12} 15
b
e n="2
! I slb
1 Ay = YAy, + 082+ N, + (ML), (13) Ay, A
2 ___k__ 2 o max s 177751 212 1 J}V,m +(0t, +ao, = R (16)
- S —_— Iub; " by An A"‘
2 | A = s By = 3 3
x l—l_ _I_ +l xi Lody Lohy rae o, =10 d . =10 4
- :i: | - . b l,, b,
1 — o= (d) 1 d; oTH1OCATCA K CTOpOHAM
¥ COOTBETCTREHHD by H bs)
" Ny =My, + 082014310, , a4)
s |
_dm
3 s N x [
= ..‘f:..' =
ey
OkoHuaHue Tabnuubl 8
QBouaicnts, npununbie e masauge &
%~ IIOKOGTE CKBOIBOTO CTEDHRHA B UEHOM B MIIGCKOCTR, NEpReaankyntpholi ocn y— ¥,

Apye ~ HAHGONEIIAR WS TROKOCTEH CKBOZHOTO CTEPXKHN B HEMOM B IAOCKOCTAX, NEPRCHAHKYIANHEIX 0CH X~ X HAd ¥— 3,
Azt Ay My — FrSKOCTH OTRENBNLEX BETREN 2DH HArKTe B NIOCKOCTAX, nepl'lezimfkymplmx 0CEM CooTheTeTBeHHD 1 — 1,2 -2 0 3 ~ 3, 14 yuacTRax
MEKAY CBAPHEIMH MIBAMHE HITA K] SBoaramil, NpEKp "
B {by, b2) ~ PacCTOAEME MEAY OCAMK Bc’rseu
d, {y, — pa3meps], OGpsAcIACMELE N0 pHCYHEAM 3 H4;
4 — hnowaik ceacHHA BCETo CTEPHAR;
Ag1, A — Wnowany ceneInii pACKOCOR PRILETOK (IPH KPECTOBOH FEMIETKE ~ JBYX PACKOCOE), PACHONONCHHABX COOTEETCTREHHD B
TROCROCTAX, NEPNEHAMKYNSPHEIX oA 1 - 12— 2;
Az — FLIOLIADD CCUEHIDT PACKOCA PEUreTKH {IPH KPECTOBOH PelleTKe ~ ABYX P ), Har M OIHOA CpasH (I
TPEXIPENTIOrO PABHOCTOPOMHETC CTERNEA)
{31y fi3 — MOMEHTSE HREPIMH cevenia BETBel OTHOCHTENBHO 0Cel coOTReTeTReHNe 1 ~ 1 1 3 — 3 (anx cevennid Timos 113 );
Tpi» 12 —T0 e, BYX YTONKOB OTHOCHTENRLHO oceli cooTaetcTeenso | - 1 12 -2 (ans cenenna Thna 2},
J— MOMEHRT HHCPUHE SeqeHHA 0RAON NNAHKH OTHOCATSIBHO COOCTRCHAON OCH v — x (PHCYHOK 4; A ceyennl Tunos 1 H3)
Iy, I —MOMEHT HMHSpIMH CEISHHA ONHOM K3 NBAHOK, PACOONGEEHHDIX B TIOCKOCTAX, MePIeHALKYIMPHEIX OCEM COOTBEICTESHHO
1-1u2- 2 (an4 cevenna THNA 2).

Mpunmeuvzaue- Koy ] Tapke coenyeT OTROSNT, CEHERNA, ¥ KOTOPEIX BMECTO WBRTACHOE NPUMSHEHE! ABYTABPE, TPYOUATRG H ApyrHe Npopian ANna oarol Ak
aleux petseli; OpH 3ToM ocH ¥ — ¥ # 1—1 IOMKHE] NPOXCAHTE YEPES LISHTPE! TAKECTH COOTBETCTRERHO COHSHIT B LGNOM H OTAGNBHOM B6TBM, 2 3Hadesns # B Ay B dopryne (12)
Aomxtn ofecnesnTs Haubonbmes anavenne Ay

2,1<hy<3,2 sHayeHne N paonyckaeTcs

A, =3,2

B wuHTepBane YyCnoBHbIX rMOKOCTEN

onpeaenaTb NUHeNHOM nHTepnonsaumen mexay 1,0 n s3HadeHnem b1 npu




a) 6) B) r)

21,

L

@ — TPeyroJipHas; 6 — TpeyroibHad ¢ PacropkaMy; 6 — KPECTOBast; 2 — KPecToBas ¢ paclopkamu

Pucynox 3 - CxeMbl PElIETOK CKBO3HbIX CTEPiKHEH



Pucynok 4 - Cxpo3Holi crepikeHb ¢ NJIaHKaAMH

7.2.6 PacuyeT CTepXHeW COCTaBHbIX CeYeHUN U3 Yrosikos, LIBennepos u nap.,
COEeQVHEHHbIX BMIOTHYIO UK Yepes NpoKnagku, crnegyeT BbINOSTHATb KaK CrIOWHOCTEHYaTbIX
Npw YCrOBUM, YTO yHaCTKM MeXAY COeMHSIOLLMMM CBAPHBIMM LLUBAMWN UK LEHTPaMMN KpanHUX
6onToB He npeBbiWalT ANga cxartbix anemeHToB 40i 1 gns pactaHyTeix 80i. 3gecb paguyc
MHEepLUMN CeYeHus i-ro yronka wunu LiBennepa crneayeTt npuvHMMaTb L9 TaBpPOBbIX WUIK
ABYTaBPOBbIX CEYEHUA OTHOCUTENbHO OCW, MaparnnenbHON MNNOCKOCTU PacroNoXeHUs
NPOKIaAoK, a A5l KPeCTOBbIX CEYEHUN - MUHUMATbHbIN.

Mpn aTtom B npegenax OfWHbI CXKaTOro aNeMeHTa cregyeT npegycmaTpuBaTb He
MeHee OBYX MPOMEXYTOYHbIX CBA3€EN (NPOKNaaoK).



7.2.7 PacyeT coeguHUTENbHbIX MMIAHOK U 3MIEMEHTOB PELUETOK CXaTbIX CTEPXKHEN

CKBO3HOrO CeYeHUs1 [OSDKeH BbINOMHATbCA Ha YCNOBHYK MOMEPEYHY  Cuny Qi ,
NPUHUMaeMyo NOCTOSIHHOM MO BCEW ANNHE CTEPXHSA U onpeaensemMyto no popmyrne

Qﬁc:7,15-10_6(2330—E/Ry)N /o 18)

rae N - npoaosibHOE yCcunme B CKBO3SHOM CTEPXHE;

? - KO3(POULMEHT YyCTOMYMBOCTU NPU LEHTPaNbHOM CXaTuun (ONs cedyeHus Tuna B),
NPUHUMAaEMbI NPU pacdeTe CKBO3HOIO CTEPXKHS B MAOCKOCTU MaHOK U PELLETOK.

YCROBHY0 MONEPEYHYIO CUITY Qric cneayeTt pacnpenensTtb:

NPU HaNU4YUM TONbKO COEANHUTENBHbIX NMaHOK (PELLETOK) - MOPOBHY MeXAay MriaHKkamu
(peweTkamu), nexawymyM B MIIOCKOCTSIX, NEepPneHAUKYNSPHbIX OCU, OTHOCUMTENbHO KOTOPOWM
Npon3BOANTCS NMPOBEpPKa YCTONYMBOCTH;

MPU HanMyMn CHMOWHOrO NICTa U COEAMHUTENbHBIX MIAaHOK (PeLeTok) - nornonam
Mexay NMCTOM U NraHKaMu (pelueTkamm), nexawmmmn B NrocKoCTSX, NapannenbHbIX UCTY;

npu pacyeTe paBHOCTOPOHHUX TPEXTPaHHbIX CKBO3HbIX CTEPXHEWN - paBHOW 0.8Qc ans
KaXK[4OW CUCTEMbI COEOUHUTENBHbIX MNAHOK (PELLETOK), PaCnOIOXXEHHOW B OQHOWN rPaHMu.

7.2.8 Pac4yeT coeguHUTENbHbIX MSIAHOK U UX NPUKPENSIEHUN (CM. PUCYHOK 4) OOSKeH
BbINOJTHATLCA Kak pacdeT dfemMeHToB 6e3packoCcHbIX (pepM Ha COBMECTHOe AeWCTBUE CUIbl

F - M
S, cpesblBaloLLen MraHKy, 1 MOMeHTa  °, n3rnbatoLlero nraHKy B ee NiocKoCTU, 3Ha4YeHus

KOTOPbIX CrieAyeT onpeaensTs no opmynam:
F=QL/b : (19)

M=Ql/2 , (20)

roe Q. yCroBHasi nornepeyHas cuna, npuxoasLwasca Ha nnaHKy OAHON rpaHu.

7.2.9 PacyeT anemMeHTOB COeAMHUTESNbHbIX PeLleToK COCTaBHbIX CTEPXHeW cnegyeT
BbIMOMHATb KaK pacyeT 9f1IeMEHTOB peLLETOK NNockmx dpepM. lNMpu pacyeTe packocoB peLLETOK
Nno PUCYHKY 3 ycunme B packoce crieqyet onpenensitb no goopmyrne

Ng=0,Qd/b (9

roe M - KO3 PULMEHT, NPUHMMaEMbIN paBHbIM: 1,0 4nNga peweTkn No pucyHky 3, a, 6 n
0,5 - MO PUCYHKY 3, B;

Q. yCroBHasi nornepeyHas cuna, npuxoaswasca Ha OgHY NOCKOCTb PELLEeTKM.
Mpn pacyeTe packOCOB KPECTOBOW peLleTKn C pacnopkamu (pucyHok 3, r) criegyet

N
yYnTbiBaTb OOMONMHUTENbHOE ycunve 20 | BO3HMKawLllee B KaXOoM packoce oT obxatus
BETBEW N onpeaensemMoe no gopmyne

Nag =Ny Ay/ Ay . (22)



a,=d /(20 +d?)

roe - 30ecb b, b , d - pasmepsbl, ykasaHHble Ha pUCyHKe 3;

N .
b - ycunue B 04HON BETBU CTEPXKHS;

A : A nnowaab ce4eHns 0gHOro packoca U 04HON BETBUM COOTBETCTBEHHO.

7.2.10 Pac4yeT cTepxHen, npeaHasHavyeHHbIX ANS YMEHbLUEHUS pPacyeTHOW ANUHbI
CcXKaTbIX 3NIEMEHTOB, OOMKEH BbINOHATLCA Ha yCUnue, paBHOE YCNOBHOM MOnepeYyHoun cune B
OCHOBHOM CXaTOM 3fieMeHTe, onpeaensemMmon no opmyre (18).

PacueTt pacnopok, npegHasHa4eHHbIX ONA YMEeHbLUeHUS pacyeTHOW AOfMHbl BEeTBeK
KOMMOHH B MNSIOCKOCTW, MNeprneHAMKYNSPHOM MfIOCKOCTU MONepeYHbIX pam, Mpu  Hanuyuu
Harpy3oKk OT MOCTOBbIX WMAW MNOABECHbIX KpPaHOB, CcriedyeT BbINOJSIHATL Ha YCMOBHYHO
nonepeYdHyro cuny, onpegensemyto no copmyre (18), rae saHavyeHme N cnegyet npuHMMaThb
paBHbIM CyMMe NMPOAOSbHbLIX CUM B ABYX BETBAX KONTOHH, COeAMHEHHbIX PacrnOpKOW.

7.3 NpoBepKa yCTONYNBOCTU CTEHOK U NOACHbIX JIMCTOB LleHTPasibHO-CXaTbIX
3f1eMEeHTOB CMIOWHOro cevyeHus

7.3.1 Ipn npoBepke YCTONYNBOCTM CTEHOK B KAYeCTBE pacYETHOWN BbICOThI s cnepyert
NPUHUMAaTL (PUCYHOK 5):
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Pucynok 5~ PacueTHble pazMephl CTEHOK, CBECOB I0JIOK, NOACHBLIX JIHCTOB
B MPOKATHLIX, COCTABHbIX H FHYTBIX MPo(HINX

by bcf’ by . besa br

3

,‘(f

hef

h.s
h ef

b‘,f , bl’f.l
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MOJSTHYO BbICOTY CTEHKM - B CBApHbIX 3f1eMeHTaXx;

paccTosiHie Mexay Onvkahwummm K OCUM 3NemMeHTa KpasiMuM MOSICHbIX YronkoB - B
anemMeHTax ¢ PPUKLNOHHBIMU NOSICHLIMW COeAUHEHUSIMMU;

paccTosiHMe MeXxay Hadanamm BHYTPEHHMX 3aKpYrieHui - B NPOKaTHbIX NPounsx;

paccTosiHMe MexXay KpasiMu BbIKPY)XKEK - B THYTbIX NPOodunsX.

7.3.2 YCTOMYMBOCTb CTEHOK LEHTParbHO-CXaTbIX 35IEMEHTOB CMSOWHOM0 Cce4vyeHns
g xwz(rgfn;m)]/Ry/E
cnefyet cuyuTaTb 0OecrnevyeHHOW, ecnm YCroBHasi MMOKOCTb CTEHKM He

npeBbILWAeT 3HAYEHUN NpeferibHON YCIIOBHOW MMOKOCTM }‘“W, onpegensieMblx No opmynam

Tabnuubl 9.
7.3.3 CTEeHKN UEHTpanbHO-CXaTblX 3NIEMEHTOB CMMOLWHOMO0 cevYeHnsa (KONOHH, CTOEK,

hoy>2,3

onop W T.N.) npwu , Kak npaBuro, cregyeT YKpennaTb nonepeyvHbiMu pebpamu

2,5 3
KECTKOCTU C warom ot e Ao e ; Ha Ka)KgoM OTNPaBOYHOM 3N1eMEHTE OOIMKHO ObiTb He
MeHee OByx pebep.

Tabnwuua 9



YcnosHan Tipenenrnas ycnosuas ruGrocts
Ceucryte - -
PHEKOCTb 3meMenTa A ~ CTeHxH ?\.m,,
L ] -2
-~ e T <2 1,30 +0,15 A (23)
L els 4l >2 1204035 A £2,3 (24)
N <t 1,2 (25}
o L] r_
>1 10+02 L <16 (26)
[l i
£0,8 1,0 27
l ' >0,8 0.85+0,19 A < 1,6 (28)
I l 0,35'7254 (0,40+0,0’I-i)(1+0,25 ,2 -b f!h of ) (29)

Obozuauenyn, npunamee & mabnuye 9:

A — yciosHasA rHOKOCTS INEMENTd, NIPUHHMACMAS B PACIETE Ha YCTOHIHBOCTS NPH LEHTPAnLHONM
CHKaTHH;
by — WIHPHHA NORKH TABpA.

MpuMenanus

1 B xopoQuaromM ceueHuy 3HAYCHUE Auw CHELyeT ONpemensTH NS MIACTHHOK, PACOONOAEHHBIX NAPANAEABHO
AIOCKOCTH, B KOTOPOH HPOBEPAETCR YCTOH4HBOCTS DHEMEHTA B HETOM.

2 B TappopoM ceueHHH AOKHO coBnonaTsca yenosne 1 < bfl hg=2; npr 3\. < 0,8 unn
/1 > 4 B opmyne (29) crenyeT NpUHUMATE CODTBETCTBEHHO 7\, 0,8 min 7L =4,

3 3nak «=» B (opMynax O3HAyaeT, UTO IHAYCHHE luw B Cnydae ero MpEBBLINEHNA MpPH pactuere no Gopmyne
CleAYeT NPUHUMATE PABHRIM YKA3aHHOMY B IPABOJ 4acTH.

B cnnowHoCcTeH4aTbiX BETBSX KOJMIOHH CKBO3HOMO CeYyeHust pebpa KecTKoCTu
AONyCcKaeTcs yCTaHaBnNuBaTb TONMbKO B Yy3nax KpenneHusi COeAMHUTENbHbIX peLleTok
(nnaHok).

B cTeHke, ykpenneHHOMW TONbKO nonepeydHbiMu pebpamu, WmpuHa UX BbICTynaroLwlemn

b (hef/30+4o)
YacTu ' OOSMKHa ObITb ANSA NapHOro CMMMETPUYHOro pebpa He meHee

(mf/20+5o)

MM, 0SS

OOHOCTOPOHHEro pebpa - He MeHee MM; TonuwuHa pebpa & AOIMKHa ObITb He

MeHee Zbrb RV/E )

CTteHkun gonyckaeTcsl YKpennaTb OAHOCTOPOHHMMU NonepedHbIMU pebpamm KeCTKOCTH
N3 OAMHOYHbLIX YrosikOB, NMPUBAPEHHbIX K CTEHKe nepom. MomeHT mHepumm Takoro pebpa,
BblYMCNSAEMbIA OTHOCUTESIbLHO OCMK, COBMagarwolwen ¢ brnvkanwen K pedbpy rpaHbl0 CTEHKM,
AOJDKEH ObITb HE MEHee YeM Ansi MapHOro CMMMETPUYHOro pebpa.

7.3.4 B ueHTpanbHO-CXaTbIX 3fieMeHTax ABYTaBpPOBOro ce4eHnsa ¢ pac4eTHOM BbICOTOM

CTEHKM s B Cry4ae YKpenreHns CTeHKMU NpoaosibHbIM PebpoM KEeCTKOCTU, PacrnonoXeHHbIM



rl

<6

3
nocepefAnHe U UMELLMM MOMEHT UHEepLun ceveHus by npwu il , CrnegyeT 3HaveHue
R , YCT@HOBIEHHOE B 7.3.2, yMHOXWUTb Ha KOIPULNEHT
IrI IrI
p=1+04——1-01——
herty herty (30)

Mpu pacnonoxeHun pebpa C OOHON CTOPOHbI CTEHKM €r0 MOMEHT MHepuuu crnegyeT
BbIYNCNATb OTHOCUTENBHO OCKU, COBNaaarLen ¢ 6nmkanien rpaHbio CTEHKN.

B cny4yae BbINonHeHNs npoaonbHoro pebpa B Buae rodppa CTeHKM NpU BbIYUCIEHNM s
crneayeT yunTbiBaTb pa3BepHyTY ANMHY rodpa.

MpoaonbHble pebpa KecTKoCTK crieqyeT BKYaTb B PaCYETHbIE CEYEHUSI 3IEMEHTOB.

MuvHuUManbHble pas3Mepbl BbICTYNalLWen YacTu NpoaoSibHbIX pebep KeCcTKoCcTU
crnenyeT NpUHMMAaTbL Kak Ans nonepeyHbix pebep cornacHo TpeboBaHusm 7.3.3.

7.3.5 B cnyyasx korga (pakTuyeckoe 3HavyeHue YCNOBHOM TMOKOCTM CTEHKM M

npesbliLaeT npegernbHoe 3HayYeHne 7‘“W, BbluMcneHHoe no opmynam (23) - (29) tabnvuel 9,
NPoOBEPKY YCTOMYMBOCTU anemMeHTa no dopmyre (7) AonyckaeTcs BbIMOMHATL C y4eToOM

pacyeTHOM YMEHbLUEHHOW Nrowaan cevyeHus Al , onpegeneHHon cornacHo 7.3.6.
7.3.6 llpn pacyeTe UEHTPanbHO- U BHELEHTPEHHO-CXaTbIX CTEPXHEW ChnioLWHOro
ceyeHnss B Cnyyasx, Korga dakTudeckoe 3HaveHue  YCIOBHOW  MMOKOCTU  CTEHKM

XW:(Q‘“/K’V)I’ Ry/E npesbilaeT (Npu LEeHTpanbHOM cxatuu He Gonee uyem B 2 pasa)

3Ha4eHne npeneribHOM YCIIOBHOW rMOKOCTM CTEHKM M , NoNy4eHHoe cornacHo TpeboBaHMaM
7.3.2, aTakke 9.4.2 n 9.4.3, B popmynax (7), a Tarke (109), (111), (115), (116), (120) n (121)

AonyckaeTcd NpuHMMaTb pacHeTHYH0 YMEeHbLUIEeHHYIO niowanb ce4eHund Aj B3aMeH A.

3nauenne crnegyeT BblMUCNATL MO hopmynam:
ANst ABYTaBPOBOIo W LUBENNEPHOIO CeYEHUN

AjzA_(hef_hd)tw , (31)

Ans Kopob4yaToro ceveHus:
Npv LEHTPaANbHOM CXaTum

Au:A_Z(hef_rh)'bv_z(bef,l_bd)tf 1 (32)
npun BHELUEHTPEHHOM CXaTun
Aﬁ:A_Z(hef_hd)tN . (33)

B dopmynax (31) - (33) 0603Ha4eHo:



M n L pacyeTHas U YMeHbLUEHHAs! BbICOTa CTEHKWU, PacnosfioXXeHHOW napannenbHo
NSIOCKOCTU, B KOTOPOW NPOBEPSAETCHA YCTONYMBOCTD;

b
1oy b pacyeTHasi M yMeHblUEHHasi LUMpUHa nosica KopobyaToro ceveHwus,
pacnosnoXXeHHOro nepneHanKynsipHO NOCKOCTU, B KOTOPOI NPOBEPSIETCS YCTOMYMNBOCTb.

3HaveHue hj B LEHTPalibHO-CXXaTbIX 3N1eMEeHTaXx crnenyeT BbIYUCNATb MO (bopmynaM:
OnAa OByTaBpOBOro cevyeHund

hd=RN[XUW—(leiuw—l)(iuw—1,2—0,157»)] VER, a9

roe npwm A>3,5 cnegyeT NPUHMMATb A=35.

Ans kopobyaTtoro ceveHus

=ty R~ (Rl R~ )R~ 29-020+0,72,, ) | VETR, )

roe npu A>23 crnepyeT npuHMMaTb A=23 .

anga wBennepHoro cevyeHns
m:muwl/ E/Ry . (36)

3Hauenust » M B hopmynax (34) - (36) ona uUeHTpanbHO-CXaTblX 311eMEHTOB

crnepyeT MNpuvHUMaTb cornacHo TpeGoBanusiM 7.3.2. lMpu BbIMUCIIEHUN 3HAYEHUS y Aans

KopobyaToro ceveHuna no dopmyne (35) BMecCTo h’, t”, R n M cnefyeT npuvHMMaTb

A A :(b /t )]/R /E N
COOTBETCTBEHHO bd, AT ST e R R Y7 | npn atom 3Hauvenue U1 cnepyert
onpenenaTb cornacHo TpebosaHuam 7.3.10.

3Ha4veHne y ANA BHEUEHTPEHHO-CXaTbIX 3f1eMEHTOB ABYTaBpPOBOro M KopobyaToro
ceyeHun cnegyeT BblYUCNATb MO POpMynamM COOTBETCTBEHHO (34) u (35); npu 3TOM B 3TUX

dopmMynax 3aHayYeHust A=h g M crnenyeT NpuHMMaTb cornacHo TpeboBaHusm 9.4.2.

7.3.7 Tlpn npoBepke YCTOMYMBOCTM MOSICHLIX NINCTOB B Ka4yeCTBE pacyYeTHOM LUMPUHBI

cBeca by cnegyeT NPUHMMAaTb PacCTOAHUE:

OT rpaHu CTEHKMN [0 Kpasi MOSICHOro NnucTta (MOsKK) - B CBAPHbIX 3fIEMEHTAX;

OT OCKU KpamHero bonta B Nosice OO Kpasi MOSICHOrO IiMcta - B 3iEMEHTax C
PPUKLMOHHBIMU NOSACHBIMU COEANHEHUSIMU;

OT Hayana BHYTPEHHero 3akpyrrneHnsa 0o Kpasi NoskK - B NPOKaTHbIX NPOJUNSX;

OT Kpasi BbIKPY>KKM A0 Kpasi MOSKN - B THYTbIX NPOGUNSX (CM. pUCYHOK 5).

7.3.8 YCTOMYMBOCTb MOSICHbIX JSIMCTOB W MOSIOK LEHTPanbHO-CXaTblX 351EMEHTOB
CMSOLWHOro cevyeHna cnefyet cumtatb obecnevyeHHon, ecnu ycnoBHasa rmbkoCcTb cBeca nosica

sz(bef/tf)VRy/E y y y
(Nonkwu) 3 HE MPEBLILLAET 3HAYEHN NpeaernbHON YCroBHOM rMBKOCTU cBeca

Iy
nosica (nonku) "', onpenensembix no dopmynam Tabnuupsl 10, B KOTOPbLIX MPU 3HAYEHNAX

1<0,8 r>4 %=0,8 r=4

nnn cnegyeTt npuHnMmaTb COOTBETCTBEHHO nnn



7.3.9 B ueHTpasibHO-CXaTbIX 3f1eMeHTax kKopobyaToro ceveHnsi NPpeaenbHyo YCroBHYO
A
rmbkocTb nosicHoro nucra "' cnegyet npuHumate no Ttabnuue 9 Kak AnNsA CTEHOK
) :(b It )]/R /E
kopoBuaToro ceyenms:; UL LT YT

7.3.10 Bbicota oTrmba nonkm (CTEHKN) B (cMm. pucyHok 5) gormkHa ObITb HE MeHee

2
0’3b9f B 3NileMeHTax, He YCUIEHHbIX niaHkaMu, u 0, bEf - B 3nemMeHTax, yCUNeHHbIX niaHkamMu

2 I/R /E
(cm. Tabnivuy 10); npu aTOM ToMLWMHA pebpa AomkHa bbITb HE MeHee &y Ty E
7.3.11. Tlpn Ha3HaYeHUN ceYeHUr LEeHTParbHO-CXaTblX 3NEMEHTOB MO npeaenbHOn
rmbkocTn (B cooTBeTCTBUM C TpeboBaHnammu pasgena 10.4) 3HavyeHust npenenbHbIX YCIOBHbIX

. A A A
rmbkocTen cTeHkn U 1 nosicos “uf ("Y1 onpenensiembix COOTBETCTBEHHO Mo Tabnuuam 9

n 10, gonyckaeTcsa yBenuunmBaTb YMHOXEHUEM Ha KOI(PULMEHT I’ PARy/N , HO He bonee
yem Ha 1,25.

Ta6nuua 10

IlpencnapHan yenopHas ruGrocTs coeca (0TrHGa) NOMKY

Ceue by
e Ay Tipn rubxocTH 3neMenTa 0,8 < A <4

| 0,36+ 0,10A G7

[ [ 043 + 0,08, (38)
| I | 040 +007A (39)

iy

0,85+ 0,19 (40)

Obosnauenne, npunamoe 8 mabauye 10;

A — ycnoBHas rGKOCTE SneMeHTa, NPHHEMAEMAs B PACYETE HA YCTOHYHBOCTE NPH UEHTPANBHOM CHKATHH,
Mpumeuanne— g ceecos (0TruBoB) TONOK (CM. PHCYHOK 5) npeAenbHEIC 3HAYCHHA yenorHo# rulxocTa

A uf BbIYHCNEHHBIE 1o dopmynam (37} u (38), creayer ymuomars Ha koaddmunent 1,3, ano dopwmyne (39) - ua 1,6.




8 PacueT aneMeHTOB CTanbHbIX KOHCTPYKLUIA Npu usrnée

8.1 O6Lwume nonoxeHus pac4yeTa

B 3aBuMcMMOCTM OT HasHayeHWa W YCrOBWUW JKCSlyaTaunm KOHCTPYKUMA pacyeT
n3rnbaembix anemeHToB (6anok) cnegyeTt BbINOMHATL 6e3 yyeTa unm ¢ y4eToM nnacTuYecKux
nedopmauum B COOTBETCTBUM C NoApa3aenieHMEM 3NIEMEHTOB Ha TPW Krnacca corfacHo 4.2.7.

Banku 1-ro knacca cregyeT NpUMeEHATb AN1s BCeX BUAOB Harpy3ok U paccyuTbiBaTb B
npegenax ynpyrux gedopmauui; 6ankum 2-ro m 3-ro Knaccos crnegyet NpUMEHsTb Ans
CTaTU4eCKNX Harpy3oK 1 paccynTbiBaTb C y4ETOM PasBUTUA NacTUYecKkux gedopmaLmm.

Banku kpaHOBbIX nNyTen nog KpaHbl rpynn pexmnmoB paboTsbl 1K - 8K no NOCT 25546
npun pacyeTe Ha NPOYHOCTb crieayeT OTHOCUTL K 1-My Krnaccy.

BuctanbHble 6anku cnegyet OTHOCUTb KO 2-My KracCy W paccyuTbiBaTb C y4eTOM
OfpaHMYEHHbIX MnacTuyecknx pedopmaumn B CTEeHKe, 3Ha4yeHuUs KOTOpbIX cregyet

R
onpeaensite NPy OOCTUXKEHUM PacYEeTHOro COMnpoTMBNEHUs Y1 B nosicax, BbIMNOMHEHHbIX U3
bonee npo4HON cTanu.

8.2 PacuyeT Ha NPOYHOCTb U3rMbaemMbIX 3SIEMEHTOB CMJIOLHOIrO Ce4YeHMUsA

8.2.1 PacueT Ha npo4yHoCTb 6anok 1-ro knacca cnegyeT BbINOMHATL MO hopMynam:
npv 4ENCTBUM MOMEHTA B OAHOM U3 rMaBHbIX NSTOCKOCTEN

M
— <1
Wn,minRyYC i (41)

npu JencTBUN B CEYEHUM MONepeYHomn Cusbl

QB
ItRye —

, (42)

npu OEVCTBUN MOMEHTOB B ABYX FMaBHbIX MOCKOCTSX (M HAann4num GuMomeHTa)

M,
L Ryyc

M, Bo
y+ X+ <1
Iyn Rch L, Rch

, (43)

rae X Uy - pacCTOSHUS OT rMaBHbIX OCEV [0 pacCMaTpMBaEeMON TOUKN CEYEHWS;
npu oAHOBPEMEHHOM AeNCTBUUN B CTEHKE Bankm MOMeHTa 1 nonepeyHon cunbi

087 Vci —o,0,t ci + 31§y <1
Rch ’ny/RSYCS 1 (44)

=M | o
roe Ox Xy/ Xn HOpMalribHOe HanpaxeHne B CpeaMHHOM MITOCKOCTU CTEHKN,

napannenbHoe NPoaoNbHON OcU BGanku;


garantf1://3823952.0/

o < O
Y - TO Xe, NepneHauKynsipHoe MpOAOSbHOM ocu 0Ganku, B TOM u4ucne —lo¢

onpeaensiemoe no opmyne (47);

rxy=QS/(I1;N)

- KacaTesflbHoe HanpsKeHne B CTEHKE.
(¢} (¢
HanpsokeHus ~* 1 Y, npuHMMaembie B oopmyre (44) co obonmm 3Hakamu, a Takke

Txy cnenyet onpenensitb B OAHOM U TOM XXe TOYKe CTEHKM Banku.

B 6ankax, paccuntbiBaeMbix Mo oopmyrne (43), 3Ha4eHUs1 HaNnpPsKeHUN B CTEHKe Barnku
AO0ITKHbI BbITh NpoBepeHbl Mo dhopmyre (44) B ABYX rMaBHbIX NIOCKOCTAX M3rmba.

Mpn ocnabneHun cTeHkn oTBepcTuAMM Ana 6onToB NesByt YacTb hopmynbl (42), a

TaKkKe 3HayeHMe W B cdbopmyne (44) cnegyeT ymHOXaTb Ha KoadpduumeHt ¢,
onpeaensiemMbiv nNo popmyne

(X:S/(S_d) ’ (45)

roe s - war oTBepCTun B OQHOM paay;
d - anameTp OTBEPCTUA.
8.2.2 PacyeT Ha Nnpo4HOCTb CTEHKMN Banku, He ykpenneHHon pebpamm XecTKoCTu, npu

[ECTBUM MECTHOTO HanpshkeHWs °l°¢ B MecTax MPUIOXEHUs! Harpyskn K BEPXHEMY MOsiCy, a
TaKKe B ONOPHbIX CEYEHUSIX Banku cnegyeT BbINOMHATL N0 hopmyne

Oloc

<1
Ryve

, (46)

roe G|0C:F/(kftN) . (47)
3pech F - pacyeTHOe 3HayYeHWe Harpysku (Curbl);

b yCrnoBHas AnvHa pacnpeerneHus Harpysku, onpegensiemas no coopmynam:
Ansi criy4aeB Mo pucyHKy 6, a n 6

Li=b+2h . (48)

ANs criyyas no pucyHky 6, B

3
Le=vl/ ¢/t . (49)
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a — CBapHas; 6 TIpoKaTHad; ¢ — CBapHas MY NMPOKATHAA NPH HArpy3Ke OT KOJECa KpaHa

Pucyuox 6 ~XemMbi pacmopeacycHus éocpenoroqenﬂoii HArpy3KHu Ha CTEHRKY OanKkH
roe h - pasamep, paBHbIi CyMMe TOMWMWHBbI BEPXHEro nosica 6ankm n kateta NOSICHOro
LBa, eCnn HMXHASA Banka ceapHasi (CM. pUCYHOK 6, @), MO0 pacCTOAHMIO OT HaPYXHOW rpaHn
MOMKM OO Havana BHYTPEHHEro 3aKpyrneHusa CTEeHKW, ecrnv HWXKHAs 6anka npokatHas (Cwm.
PUCYHOK 6, B);

V' - koachpuuMeHT, npuHUMaemMbliin paBHbIM: 3,25 - Ansi cBapHbIX U NPOKaTHbIX 6anok;
4,5 - pna 6anok ¢ PPUKLNOHHBIMWN NOSICHBIMWU COEOUHEHUAMU;

he CyMMa COBCTBEHHbIX MOMEHTOB MHEpLMM nosica BGanku n KpaHOBOro penbca unm
MOMEHT WHEPUMN CeYEHUs, COCTOSLLErO0 M3 MOsiCa U pernbca B Cryydae npuBapku pernbca
lwBeamu, obecneymBaroLLMMN COBMECTHYIO paboTy nosica u penbca.

8.2.3 PacyeT Ha NpoYHOCTb paspesHbix 6anok 2-ro n 3-ro Knaccos ABYTaBPOBOrO U

- R, <440
KopobyaToro cevyeHun (pUCyHOK 7) u3 cTanum C HOPMAaTWUBHBIM COMPOTUBMEHUEM YN —

2
H/mm npu cobnogeHun TpeboBaHunm 8.4.6, 8.5.8, 859 mn 8.5.18 n npu kacaTenbHbIX

= < o
HaMpsHKEHUSIX X Q/Ay=0.9R, (kpOMe OMopHbIX CeYeHnn) cnenyeT BbINOMNHATL NO hopmynam:

y >
npu n3rmde B NAOCKOCTM HanbornbLIen xecTkocTn (X~ V)

Mx
———<1
CXB\an,minRy% : (50)

1,=Q /(2Af)§o,5Rs
npu n3rnde B ABYX MMaBHbIX MIIOCKOCTAX N HaNpAXEeHNAX y y

M M
y <1

+ <
CXBVVxn,minRyyC Cy\Nyn,minqu{c

X

. (51)

M, M
x Y - abcontoTHble 3Ha4YeHUsa n3rmbaroLmx MOMEHTOB;

3necb
G , G . KOa(hpULmMeHTLI, NpMHUMaeMble cornacHo tabnuvue E.1;

B - KO3 PULUNEHT, NPUHUMAEMbIN PABHbIM:
npun 7,<05R; p=1 ;



npu OSR<H=09R

4
020 [

=0
a;+0,25 | R 2

o;=A/

rope T Av . oTHoweHMe nrnowaan cevyeHusa nosica K niowann CeYeHUs CTEHKM
A

(ONs HECMMMETPUYHOTO ceveHnss ' f - MnoLaab MeHbLLEro nosca; aAna kopobyaToro ceyeHmst

Av CyMMapHasi NnoLliaab CeYeHUn ABYX CTEHOK).

Pucynor 7 -~ Cxembl AByTaBPOBOro (a) 4 xopoGuartoro (0) ceyenmii Ganox
¢ JeficTBYIOIMMH HA HHX YCHAHSAMMU

Mpn pacyeTe ceyveHuss B 30He 4dncToro uarmba B chopmynax (50) m (51) cnepyet

npuHUMaThb B=1 y Bmecto KO3 PULUMEHTOB % u% cooretcraeHHo
cxm:0,5(1+cx) ; cym:0,5(1+cy) . (53)

M,=0  M,=0

PacuyeT Ha NpoO4YHOCTb B OMOPHOM ceyeHumn Ganok (npwu n Y ) cneayet

BbINOMHSATL N0 hopMynam:

Q

ARYe — . (54)

_QL<1

2ARY " (g5)



Mpn ocnabneHun cTeHkn oTBepcTMaMM Anga 60nToB neByto YacTb hopmyn (54) n (55)

crnenyeT yMHOXaTb Ha koadpduumeHT ¢, onpenensemblii no dopmyne (45).
C uenblo ycCTaHOBMEHUS pPa3MepoB MWHUMArbHbIX CEYEHUN COCTaBHbIX 6anok

3Ha4YeHns KoadhdPUUMEHTOB VI JornyckaeTcs npuHMMaTb MeHbLUe 3Ha4vyeHUn,
npuBeaeHHbIX B Tabnvue E.1, Ho He meHee 1,0. MeToamka nogbopa MUHUMATbHBIX CEYEHNN
n3rmbaembix ANEMEHTOB NpMBeaeHa B npurioxeHunn M.

8.2.4 PacueT Ha Npo4YHOCTb pa3pe3Hbix Ganok NepemMeHHOro ceyeHuns cornacHo 8.2.3 ¢
yyeToM nnactudecknx gedopmauuin OornyckaeTcsa BbIMOMHATbL TOMbKO B OQHOM CEYeHUU C
Hanbonee HebnaronpuaTHbIM coveTaHnem ycunui M u Q; B ocTanbHbIX ceyeHusx Banku

pacyeT crnegyeTt BbIMNOMNHATL MPU 3HAYEHUSX KO3puuneHToB % u G MEHbLUNX, YEeM B
Tabnvue E.1 npunoxenuns E, unmn cornacHo 8.2.1.

8.2.5 PacyeT Ha npo4YHOCTb HepaspesHblX W 3alleMneHHbiX 0anok MNOCTOSIHHOrO
ABYTaBPOBOro 1 Kopob4aToro ceveHumn ¢ AByMS OCAMU CUMMETPUU, U3rmbaemMbix B NSIOCKOCTU
HanbonbLIen XeCTKOCTN, CO CMEXHbIMW NpofieTaMn, oTnnyarwmmmcs He bonee yem Ha 20%,
npu cobntogeHnn TpebosaHun 8.4.6, 8.5.8, 8.5.9 n 8.5.18 cnegyeT BbINOMNHATL N0 hopmyrne
(50) kKak ceyeHun 2-r0 Knacca C y4eToM YaCTUYHOrO nepepacnpeaeneHns OMOpPHbIX U
NPOSIETHLIX MOMEHTOB.

B aTom cnyyae pacyeTHOe 3Ha4YeHne MOMEHTa cneayeT onpeaenaTb nNo opmyne

M =0,5(Mmax+M9f) , (56)

M o o
roe max - HanbonbWnn Un3IrMdbarwmMn MOMEHT B nponete wunnm Ha onope,

onpeaensieMbli N3 pacdeTa Hepa3spesHon H6anku B npeanonoXeHum ynpyrom paboTsl ctanu;

M . o .
¢ - yCrNOBHbIN M3rnbaoLWmnin MOMEHT, paBHbIN:
a) B Hepa3spesHbix 6ankax ¢ WapHUPHO onepTbiMN KOHUaMn 6onbLieMy N3 3HaYEHUN:

M M,
of =Max
1+al/l
; (57)
M, =0,5M,

, (58)

roe CMMBOJT max O3Ha4aeT, YTo crnegyert HanTn MaKCMMyM BCEro criegyrouwero 3a Hum
Bblpa>XEeHU4A;

M . o .
1 - umarmbawowmnin MOMEHT B KpanWHeM nporieTe, BbIYUCIIEHHbIN Kak B CBOGOAHO
onepTon ogHonponeTHown banke;

y M L
a - pacCTosiHME OT CeYeHusl, B KOTOPOM AENCTBYET MOMEHT 1, 0O KpanlHeW onopsl;
| - ANnHa KpanHero nponeTa;

M o o .
2 - MaKCcUMMarnbHbI M3rMbaloLLMIN MOMEHT B MPOMEXYTOUYHOM MPOreTe, BblYUCIIEHHBIN

Kak B LUAPHMPHO OMNepToi 0aHONPONETHOW Garke;
M

€

6) B 0QHONPONETHbIX N HEpa3pe3Hbix Hankax ¢ 3alemMeHHbIMU KOHLLaMK r=0,5Ms ,

M .
roe 2 - HaMbonbLININ 3 MOMEHTOB, BbIYMCMEHHbIX KakK B Oarnkax ¢ LapHMpaMn Ha onopax;
B) B 6anke ¢ ogHUM 3alleMNeHHbIM U ApyrMM cBo6OAHO onepTbiM KOHLOM 3HavyeHue

Mt cnepyet onpeaenatb no hopmyne (57).



T

- M
3HaveHne * B chopmyrne (52) cnedyeT BbIMUCNATL B CEYEHUU, rae AencTByeT — max

ecnu Max MOMEHT B NponeTe, creayeT NpoBEpPUTb ONOPHOE ceveHne banku.

8.2.6 Pac4yeT Ha NpOYHOCTb Hepaspes3HbIX U 3aleMreHHbIX 6anok, yaoBNeTBOPSOLLMNX
8.2.5, B cnyyae n3rmba B AByX rnaBHbIX MNIOCKOCTAX crieayeT BbINOMHATL No dhopmyrie (51) ¢
y4yeToM nepepacnpeneneHnsa onopHbIX U NPOSIETHbIX MOMEHTOB B [BYX MaBHbIX MIOCKOCTSAX
COrrfiacHo ykasaHuam 8.2.5.

8.2.7 Pac4yeT Ha NpOYHOCTb Hepaspes3HbIX U 3aleMreHHbIX 6anok, yaoBneTBOPSOLLMNX
TpeboBaHunam 8.2.5, 8.4.6, 8.5.8, 8.5.9 n 8.5.18, gonyckaeTcs BbINOMHATbL No opmyne (50)
Kak ceyeHMn 3-ro Kknacca C y4eToM nepepacnpegeneHna msrnbarowmx MOMEHTOB U
obpa3oBaHWs YCMOBHbIX MNIACTUYECKMX LIAPHUPOB, a Takke BNUAHUS KacaTenbHbIX

HanpsKeHun % B cooTBETCTBMM C 8.2.3 B CEYEHUAX C MaKCUMasbHbIM narndarowmm
MOMEHTOM.

8.2.8 Pacyer Ha npo4HOCTb OMUCTanbHbIX pa3pesHbix 6anok ABYTaBpOBOrO U
KopoByaToro cedeHun ¢ AByMsi OCAMU CUMMETpUK nNpu cobntogeHnn TpebosaHnn 8.4.4, 8.5.9

1,<0,9 7,<0,5 .
n 8.5.17 n npu KacatenbHbIX HANPXKEHNAxX *— ' R m y=—= R (KpOMe OMOpPHbBIX CEeYEHNN)
cnefyeT BbIMOMHATb KaK pacyeT cedeHun 2-ro knacca no oopmyram:
npu n3rnbe B 04HON rmaBHOW NIOCKOCTU

Mx
— <1
erBernRywyc , (59)
npu n3rnbe B ABYX rMaBHbIX NTOCKOCTAX

M M,
+ <1
g(rBern Rwac CerynRyf Ye

X

. (60)

B dopmynax (59) n (60) o6o3Ha4eHo:

_ o 2
c“_(afr+o,25 0,0833/r )/(af+o,167) - (61)

rne a’f:Af/AN; I’:Ryf/RyW;

P KO3 PULMEHT, NPUHNMAEMbIN PaBHbM:
npn %=0.5R B=1.
npu 0,5R,<1,<0,9R

4
0,2 Ty

Be=1-———| -
o:r+0,25
f st ;(62)

Cr . KO3 PUUMNEHT, NPUHUMaeMbI paBHbiIM 1,15 - OnNsg OBYTaBPOBOro CeYeHUs n

1,05/r - ansa KopoByaToro ceyeHus.



PacueT 6uctanbHbIx 6Ganok Npu HanNM4YnM 30HbI YUCTOrO N3rMba 1 B ONOPHOM CEYEHUM,
a Takke C y4eTOM OcnabneHusi ceveHus criefyeT BbIMOSHATL COrnacHo 8.2.3 1 NpUroxeHuto
M.

8.3 PacyeT Ha npoYHOCTb 6anoK KpaHOBbIX MyTeN CMSIOWHOro Ce4YeHUsA

8.3.1 Pac4eT Ha npo4HOCTb Ganok KpaHOBbIX NyTeW cregyeT BbINOMHATbL COrfacHoO
TpeboBaHnam 8.2.1 Ha [[eNCTBME BepTUKAlNbHbIX U TOPU3OHTAmNbHbLIX  Harpysok,
onpegensemMblx cornacHo CI120.13330.

8.3.2 PacyeT Ha NpoYHOCTbL CTEHOK Banok KpaHOBbIX NyTeEn (3a UckoveHnem 6anok,
paccuMTbiBaeMbIX Ha YyCTanocCTb, ANA KpaHOB rpynn pexumoB paboTtbl 7K B uexax
MeTannypruieckux nponssoacts 1 8K) cneayeT BbINOMHATL No oopmyne (44), B KOTOpoW npu
pacyeTe cedeHU Ha ornopax HepaspesHbix Ganok BmMecTo koadpdpuumeHta 0,87 cnepyet
npMHUMaTb Ko duumneHT 0,77.

8.3.3 lNpwu pacyeTe Ha NPOYHOCTb CTEHOK Hanok KpaHOBbLIX NyTEN U3 CTanu C Npeaeriom

2
TekydyecTn He 6Gonee 440 H/mm Ana KpaHoB rpynn pexumoB pabotbl 7K (B uexax
MeTannypruyeckmx npomssoncts) n 8K gOMmKHbI ObITb BbINOSHEHbI YCITOBUSA:

E 2 2
V c;Ioc X (GX+GI00,X)GIoc,y+Gloc,y+3(TXy+Tloc,xy) <1
; (63)

(G Glocx)/R <1 . (64)

(Glocvy+0fy)/Ry§1 . (65)

(":xy+Tloc,xy-i-’rf,xy)/RsS 1 (66)

roe B - KoadhpuumeHT, npuHnmaembln paBHbiM 0,87 anga pacyeTa paspesHbix 6anok u
0,77 pna pacyeTa ceYeHur Ha onopax HepaspesHblx Danok;

o, =M /W, . Gloc,xzo’zscloc,y . Gloc,yZnylen/(t'ef) . nyZZMtt“f )

Txy:Q/(th) : Tloc,xyzo"?’cloc,y : Tf,xy:0’250fy . (67)

B dhopmynax (67) o6o3HauyeHo:
M n Q - cCOOTBETCTBEHHO M3rnMbaroLWmMi MOMEHT M MonepeyHas cuna B ceveHumn dankm
OT pacyeTHOW Harpysku, onpegensemon cornacHo Cl120.13330;

Teoo KO3 PULUMNEHT HAOEXHOCTU NO Harpyske ANA KpaHOBbIX HArpy3oK, NpUHMMaeMbln
cornacHo Cl120.13330;

T KO3 PULMEHT YyBENUYEHNA COCPedOoTOYEHHOW BePTUKANbHOW Harpyskm oT
OAHOro Koneca KpaHa, npuHMmaemsin cornacHo CI1 20.13330;
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F o o
N - nonHoe HopMaTUBHOE 3HaYeHWe CcoCpeaoTOYEHHOU BepTUKanbHOW Harpysku ot

OOHOro KoJieCa KpaHa,

be . yCrnoBHas AnuHa, onpegensiemas cornacHo tpebosaHunsam 8.2.2;

M o . .
U - MECTHbIV KPYTALLMIA MOMEHT, onpeaensiemMblii no oopmMyrne

M;=v¢v¢,Fe+0,75Qh (68)

roe e = 0,2 b (3gecb b - wnpuHa nogoLwBbl pernbea);

Q pacyeTHasi ropu3oHTarnbHasa Harpyska, HanpaBfeHHas nonepek KPaHoBOro nyTw,
Bbl3blBaemas nepekocamm MOCTOBbIX KPaHOB W HenapannenibHOCTbIO KPaHOBbIX MyTEW U
npuHnmaemas cornacHo CI120.13330;

h . BblCOTa KPaHOBOroO penbCa;
=1 +btS/3

- cymMMa COOCTBEHHbIX MOMEHTOB MHEPLMM MPU KPYYEHUW pernbca U
nosica, rge by i - cooteetcTBEHHO LUMpPMHA 1 TOMLWKUHA BEPXHero nosica 6anku.

Bce HanpsxeHus B hopmynax (63) - (67) cnegyeT npuHMMaTh CO 3HaKoM "nntoc”.

8.3.4 PacyeTr Ha NpOYHOCTb NOABECHbIX GanoK KpaHOBbIX MNyTen (MOHOPENbCOB)
cnegyeT BbIMOMHATL C YY4ETOM MECTHbIX HOPMaribHbIX HanpsXXeHWh OT AaBreHus Koreca
KpaHa, HanpasBneHHbIX BAOSMb M nonepek ocun 6anku.

8.3.5 PacyeT Ha npo4YHOCTb OuUcTanbHbiXx 6Ganok KpaHOBbLIX MNyTEW [OBYTaBPOBOro
CeYeHnss ¢ OBYMSI OCAMW CUMMETPUWM ONA KpaHOB rpynn pexumoB paboTtbl 1K - 5K npwm
r=Ry /Ry, <15

M

AonyckaeTcs BbINOHATL No dhopmyrie (60), B KOTOPOW:

Y - narmbarowmmn MOMEHT B rOPU3OHTaNbHOW NMOCKOCTW, MNOMTHOCTLIO NepeaaroLmncs
Ha BEPXHMI Nosc Ganku;

W, =W
xn ™~ TXnf - MOMEHT COMPOTUBIIEHUS CEYEHNS BEPXHETO NOsica OTHOCUTENBHO OCU Y-Y;

C y
Y - KOa(hPUUMEHT, NpUHUMaeMbIin paBHbiM 1,15,

PacyeT Ha nNpoOYHOCTbL CTEHOK OucTtanbHblx 6anok KpaHoBbIX nNyTen cnegyet
BbINOSTHATbL CornacHo TpeboBaHnam 8.3.2.

8.4 PacyeT Ha o6Lyy10 YCTOMYNBOCTb U3rnéaeMbiX 3f1IeMEHTOB CMNJIOLHOro cevyeHus

8.4.1 PacyeT Ha yCTOMYMBOCTb ABYTaBpPOBbIX 6anok 1-ro knacca, a Takke GuctanbHbIX
Banok 2-ro knacca, ygosnetBopsiowmx TpebosaHnam 8.2.1 n 8.2.8, cnenyeT BbIMOMAHATL MO
dopmynam:

npu n3rnbe B NIIOCKOCTU CTEHKM, COBNagatoLen C NITOCKOCTbIO CUMMETPUN CEYEHNS

I\/IX
—— <1

npu n3rnbe B ABYX rMaBHbIX NTOCKOCTAX (I/I HaJlmlM4nm CceKTopumarnbHbIX HaI'IpFI)KeHI/II7I)
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M, M, B -1

+ + <
(PbV\/chyYC WyRch Ww Rch . (70)

B dhopmynax (69) n (70) o603Ha4eHo:

Po . KO3hPMUMEHT YCTONYMBOCTM Npu n3rnbe, onpeaensiemMbli No npunoxexHuo XK gns
©anok ¢ ONOpHbLIMN CEYEHUAMU, 3aKPEMNNEHHBIMU OT BOKOBbLIX CMELLEHUI 1 MOBOPOTA;

W, o
X - MOMEHT COMPOTUBMEHUA CEYEHUA OTHOCUTENbHO OCU X-X, BbIYUCNEHHbIU Onda
CXaToro nodca,

W, <
Y - MOMEHT COMNpPOTMUBNEHUA CEYEHUSA OTHOCUTENbHO OCWU Y-y, coBMagaroLllen cC

NAOCKOCTbIO N3rnba;

Wo CeKkTopuarbHbIi MOMEHT CONPOTUBIEHNSI CEYEHUS.

Ona ouctanbHbix 6anok B dopmynax (69) n (70), a Takke npu onpeneneHun Po
crnenyet Ry samenss Ha Pt

8.4.2 Tlpn onpegeneHnn 3HavyeHus P 3a pacyeTHy AOJIMHY OGarnku b cnepyeTt
NMPUHMMATb PAaCCTOSIHAE MeXAy TOYKaMW 3aKpenneHWh cxXaToro nosica OT MonepeyHbIX
CMeLLEeHU (y3rnamu NPOAOSbHbIX UMM MOMEpPeYHbIX CBA3EN, TOYKAMWU KPEenreHUs KecTKoro

o Le=1
HacTmna); Npu OTCYTCTBMU CBA3EN b (roe | - nponet 6ankun); 3a pac4eTHY ANNHY KOHCOMKU

cnegyeT NpMHUMaTh: b= NPy OTCYTCTBUM 3aKPENnIIeHNs CXXaToro nosica Ha KOHLe KOHCONu B
rOPU30HTanbHOW MNMOCKOCTU (34eCb | - AnMHa KOHCONW) UMM pacCcTosiHUe MexXxay Tovkamu
3aKpensieHnss cxaToro rnosica B ropu3oHTaribHOM MIIOCKOCTU - NPW 3akpenneHuu nosica Ha
KOHLIE 1 MO ANNHE KOHCOMMW.

8.4.3 PacuyeTr Ha ycTOM4MBOCTb 0anok KpaHOBbIX MNyTEW [OBYTaBPOBOrO CeYeHUus

..M y
cnegyet BbINONHATL no  dopmyne (70), B KOTOPOW: Yy - uarmbarowmn MOMEHT B

rOPU30OHTasnIbHOM NAOCKOCTU, NMOMIHOCTBLIO NepefaloLnNCcs Ha BEPXHUIA Nosc Banku; Wy=Wyr
MOMEHT COMPOTMBIIEHUS CEYEHNS BEPXHETO NOACa OTHOCUTESTBHO OCH Y-y .

8.4.4 YcrtonumBocTtb B6anok 1-ro knacca, a Takke buctanbHbix Ganok 2-ro knacca
cnegyetT cuntaTtb obecneyeHHomn:

a) Npu nepegadvye Harpy3km Ha ©Oanky 4yepes3 CMAMNOLIHOW >XECTKUMA HacTun (NNuTbl
Xenes3obeToHHbIE N3 TSXKENOro, Nerkoro n syenctoro 6eToHa, NNOCKUN 1 NPOPUNNPOBAHHbIN
MeTanMyeckMi HacTur, BOSIHUCTas cTarnb U T.M.), HENPEpPbIBHO OMNUPAlLLMACA Ha CxXaTbln
nosic 6anku n ¢ HAM CBA3aHHbIN C MOMOLLIbIO CBapku, 6ONTOB, CaMOHape3atoLLMxX BUHTOB U Ap;
npuv 3TOM CUNbl TPEHUS YYNTbIBaATb HE CrieayeT;

. Xb:(gf/b)]/Ryf/E
6) Npy 3Ha4YeHUAX YCIOBHOW MMBKOCTU CxaToro nosica Ganku , He

npesbILLaLWNX ee npeaenbHbIX 3HaYeHuUn A , onpegensemMblx no gopmynam tabnuubl 11
Ana 6anok CUMMETPUYHOrO [BYTaBPOBOrO CEYEHUS WM acUMMETPUYHOro - ¢ Bonee
pasBuUTbIM CXaTblM MOACOM, paccyuTbiBaeMblx No dopmyrie (69) u umMerowmx OTHOLEHWEe
LWMPUHBI PacTSHYTOrO Nnosca K LUMpUHe cxaToro nosica He meHee 0,75.

Ta6nuua 11

MecTo npunoxeHust Harpysku YcnoBHas npeaenbHasi ’MbKOCTb CXXaToro rnosica
NPOKATHOWN MNN CBapHOMN Ganku *uw




K BepxHemy nosicy 0,35 + 0,0032 b/t + (0,76 - 0,02 b/t) b/h (71)

K HWXHeMmy nosicy 0,57 + 0,0032 b/t + (0,92 - 0,02 b/t) b/h (72)

He3aBnCMMO OT YPOBHS NPUMOXEHUS 0,41 + 0,0032 b/t + (0,73 - 0,016 b/t) b/h (73)
Harpysku npu pacdeTe y4actka 6anku
MeXay CBA3SMWN NN NPU YACTOM
n3rnbe

O6o3Ha4veHus, npuHaTble B Tabnvue 11:
b 1t - COOTBETCTBEHHO LUMPUHA U TOSLLMHA CKATOro NOACA;
h - paccTosHme (BbicoTa) MeXay OCAMM MOSICHbIX JINCTOB.

MpumeyaHus

1 3HaueHus M onpegeneHbl npu 1sh/b<6 |y 15=b/t<35 - nnq Ganok ¢ oTHowweHnem b/t < 15 B
dopmynax Tabnuubl 11 cnegyet npuHnumaTts b/t = 15.

2 [1nsa 6anok ¢ ppUKLMOHHBIMU NOSICHBIMM COEANHEHNAMMW 3HAYEHMUS
Ha 1,2.

3 3HayeHus M A0MNyCcKaeTCs NOBbICUTb YMHOXEHMUEM Ha KO3(PPULIMEHT YRyilo , roe
c=M /(chc) .

Mib criegyeT yMHOXaTb

8.4.5 [lpukpenneHns K cCXaToMy T[MOSICY >XeCTKOro HacTuna, MpodoSibHbIX WUn
nonepeyYHbIX CBSA3En, KOTopble OOMKHbI obecnevnTb YCTOMYMBOCTL U3rmbaemMoro anemeHTa,
cnefyet paccuyMTbiBaTb Ha pakTUYECKYD WM YCMOBHYHO nonepevHyo cuny. [Npu aTtom
YCIOBHYIO NMOMEpPEeYHyo Cuny cnegyet onpenensTb:

npu 3akpenneHun Gankv B OTAENbHbIX To4ykax - no dopmyne (18), B koTopon @

A=/ .
cnefyet onpegenaTtb Ans cedeHua Tuna b (cm. tabnuuy 7) npu rmbkoctm b (roe i -
paguyc MHEPLNN CeYEHNsI CXKaTOoro nosica B ropn3oHTanbHoON nnockoctu), a N - BbluMcnaTb no

dopmyne

N :(Afr+o,25AN)RyW (74)

A
roe fn AN - nnowaan cevyeHnd CooTBETCTBEHHO CXKATOIo noAca U CTEHKWU;

r=Ry/R,,=1,0 :

R R

' 'm "YW - pacyeTHble COMPOTMBIEHUS CTanM COOTBETCTBEHHO CXaToro nosica u
CTEHKM; NpW HENpPepbIBHOM 3aKpenneHun - no opmyrne

Oic = 3Qyic /| , (75)

roe Yic - yCrnoBHas nornepeyHas cuna Ha eauHuLy AnuHbl nosica 6anku;

Qric yYCIOBHAs MonepeyHasi cuna, onpeaensiemas no copmyre (18), B kotoport =1 |
a N cnegyeT BbluMCnATL NO hopmyrne (74).

8.4.6 Yctonumsoctb 6anok c ceyeHusMu 2-r0 M 3-fO KraccoB cregyeT cuyuTatb
obecnevyeHHON Npu BbINONHEHUN TpeboBaHuin 8.4.4, a nnbo 8.4.4, 6 Npu yCNOBUN YMHOXEHUSA

o A
3HayeHun Ut  onpepensiemMbix No opmynam Tabnuusl 11, Ha koadbUUNEHT



6=1—0,6(clx—1)/(c—1),(76)

Cix

roe - KO3 PULMEHT, onpeaensieMbin No BonbLeMy 3Ha4YeHUIO U3 opPMYI:

ClszX/VVXﬂRyYC Unm CD(:BQ( (77)

- 1<c,=¢
N N3MEHSIILNIACA B Npeaenax :
30ecb My N3rnbaroLwmMin MOMEHT B CEYEHUU;
B - KO3bMUMEHT, NPUHUMaEMbIN No dopmyrie (52);

G . KO3(hpULMEHT, NpHMMaeMbIn corniacHo Tabnvue E.1.
MNpu aToM gonyckaeTca NPUHUMAaTL 3HAYEHWUs1 YCIIOBHOW NpedenbHOM rmMbKocTu nosica

oanku:
8}"ub .
- Ha yyacTke AnvHbl 6anku, rae yuMTbiBatoTCa nrnacTuyeckne aedopmaunm;
A =M /W <R
ub - Ha yyacTkax AnuHbl 6anku ¢ HanNpPsPKeHNSMN B ceueHuax © nmin="y¥e

YyeT nnacTtuyeckux aedopmauuini npyu pacyete Ganok co ckaTbiM MOSICOM, MeHee
pPasBUTbIM, YEM PaCTSAHYTbINA, AOMNYCKaeTCs NULb NPU BbINONHEHUN TpeboBaHui 8.4.4, a.

8.5 NpoBepKa yCTONYMBOCTU CTEHOK MU NOSICHbIX JIMCTOB U3rnbaemMbiX 35IeMEeHTOB
CNJIOLIHOro ceYeHus

8.5.1 YcTtonumBocTb CTEHOK Banok 1-ro knacca crnegyeT cuntatb obecrneyeHHOn, ecnu
BbINOJHEHb! Tpe6OBaHI/IFI 8.2.1,8.3.1-8.3.3,8.4.1 - 8.4.5 1 ycnoBHas rMbKOCTb CTEHKMU

(h” /';N)I’ (CM PUCYHOK 5) HE NpeBbILLAET 3HaYEeHUM:

(@)
3,5 - nNpu OTCYTCTBMM MECTHOro HanpsbkeHusi ¢ B 6ankax C [OBYCTOPOHHUMM
NOSICHbIMM LUBAMMU;
3,2 - To e, B 6ankax ¢ 04HOCTOPOHHMMMW NOSICHLIMU LLBaMW;

2,5 - MPU HaNM4MU MECTHOTO HampshkeHnst °l°¢ B Gankax ¢ ABYCTOPOHHUMM MOSICHBIMMN
LBaMMW.

Mpn aToM cnegyeT ycTaHaBnNmMBaTb MNonepeyHble (M OnopHble) pebpa XecTKoCTn
cornacHo TpeboBaHuam 8.5.9 unm cornacHo 8.5.11 n 8.5.12.

8.5.2 [llpoBepky ycCTOMYMBOCTU CTEHOK 6anok 1-ro knacca cnefyeTt BbIMOMHATL C

y4yeToM HaumbonblUero CXWMalolero HanpskeHuss S y pacyeTHOW rpaHuLbl CTEHKW,
NMPUHMMAEMOro CO 3HakoM "Mntc", cpeaHero KacaTenbHOro HamnpsikKeHuss ' U MeCTHOro
Hanps»keHus Cloc B cTEHKE nog cocpeaoTO4EeHHOWN Harpy3Komu.

HanpsikeHus © 1 ' cnegyeT BblMCHATbL NO hopmynam:

o=M,/l . (78)

=Q/(Whw) | (70)



rne M n Q - cpegHvue 3HaYeHUs COOTBETCTBEHHO W3rMbaloLIEro MOMEHTa U
nonepeYyHon cunbl B npegenax oTceka; ecrnv AfnHa oTceka a (pacCTosiHue MeXxay OCsiMu

nonepeyHbix pebep XeCcTkocTn) Gonblle ero pacyeTHOW BbICOTbI 05 , TO 3HayeHna M n Q

crneayeT BblYUCIIATL Kak cpeaHue Ans 6ornee HanpsiKEHHOro yvyactka ¢ AJIMHOW, paBHOM s :
ecnu B rnpegenax oTceka MOMEHT UMW MonepeyHas cura MEHSIloT 3Hak, TO UX cpeaHue
3Ha4YeHus cnegyeT BblYMCHATbL HA y4acTke oTceka C OAHUM 3HaAKOM;

L pacyeTHas BbiCOTa CTEHKU, NPUHMMaeMasi cornacHo TpebosaHuam 7.3.1;

h’v - NMOJIHa4A BbICOTa CTEHKW.

() o o
MecTHOoe HanpsixeHue Cloc ("1°%Y ) B cTEHKE nop, cocpeoTOYEHHON Harpyskon cneayeT
onpenendaTb cornacHo 8.2.2 n 8.3.3.
B oTcekax 6anku, roe cocpeaoToveHHas Harpyska npuroXeHa K pacTaHyTOMYy MOSCy,

OZHOBPEMEHHO AOMKHbI BbITh Y4TeHbl Tonbko O T uam Cloc y T
8.5.3 YctonmumBoctb CTeHOK 6anok 1-ro knacca CUMMMETPUYHOIO CeYeHus,
YKPENMeHHbIX TOMbKO MOMepeyHbIMM pebpamMu XecTKoCTM (PUCYHOK 8), MpU  Hanuymm

. r,<6l/R,/c

MEeCTHOIro HanpsaxeHud (GIOC#O) n npn ycrnoBHOU TMOKOCTU CTEHKU W_G y cnenyet
CYHNTATb o6ecr|equH017|, €CJ11 BbINOJIHEHO YyClioBue

2 2

V(Glccr+sloc/0|0ccr) +(T/Tcr) /'YcSl
’ . (80)
6)
F
T G, % g

w——
-
-
W
]

L

\

hy

=

4~ IPH APHIIOKEHAH COCPEAOTOUCHHON HATPYSKH K CKATOMY NOSCY; 6 —TO Ke, K PACTAHYTOMY NMOACY
Pucynox 8 — Cxema yqacTia 02JIKH, YKPCIUIEHHOH MonepeuHbIMU peGpamMu MecTKOCTH
B dhopmyne (80) o6o3HayeHo:
G Clc T . yanpshkeHUs, onpeaensieMble CornacHo TpeGoBaHUsIM 8.5.2;

cr _ KPUTUUECKOE HAMPSHKEHWUE, BbIYUCTISIEMOE MO PopMye

2

Gcr:Cchy/Xw , (81)

roe Gr . KoadhdbnumMeHT, onpeaensiemMmblin cornacHo 8.5.4 - 8.5.6;

(¢}
locer - kpuTUYECKOE HaMpPsKEHME, BblYMCNIAEMOE Mo hopMyrne



Gloc,cr = ClCZRy/X\?V (82)

roe @ pk. KoadhdbnLUMEHTLI, onpeaensiemMmble cornacHo 8.5.5;

Tor . KpUTUYeCcKoe HanpskeHue, BolynucnaemMoe rno opmyne:

_ )
Ter = 10,3(1 +0,76/p, )Rs”\‘d , (83)

3gecb M - oTHOLLEeHWe Bonbluel CTOPOHbI OTCEKa CTEHKU K MEHbLLEN;

Ag= ]/R IE
A (d/t"’) Y"7 ', d - MeHbLLas N3 CTOPOH OTCEKA CTEHKM (h‘ff unu a).

8.5.4 [Ina 6anok no 8.5.3 npwu Oloc =0 KoahpuumeHt G g dopmyne (81) cnepyet
onpegenaTb No Tabnuue 12 B 3aBUCMMOCTW OT BMAA MOSICHbIX COEOUHEHWA N 3HAYeHUus

KoadpdpumumeHTa 5 , BblYMCNAemMoro no gopmyne

6=[3(bf Iy )(tf “;N)3 , (84)

roe B - KoahpuuMeHT, npnHuMaembin no Tabnuue 13;

by , % _ cooTBeTCTBEHHO LUMPVHA M TOMLMHA CXXaToro nosica 6anku.
Ta6bnuua 12
MoscHble coeanHeHus Banok 3HaueHve & npu 8 , paBHOM
<08 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
DPUKLMOHHbIE 35,2
Ta6bnuua 13
banku Ycnosus paboTbl CxaToro nosica p
KpaHoBbIx nyTen KpaHoBble pernbCbl He NpUBapeHb! 2,0
KpaHoBble penbCbl NpyBapeHbI o0
Mpoune [Mpn HenpepbIBHOM OnNUpaHun NAnT o
B npouunx cny4dasax 0,8

MpumeyaHue - [1na oTcekoB 6Ganok KpaHOBLIX NyTEW, F4e COCpefoTOYEeHHast Harpy3ka

NPUMOoXeHa K pacTAHYTOMY MOsACY, NP BblYMCNEHNM KoaddurumeHTa ¢ cnegyeT NpUHUMaTh
p=08

8.5.5 lpn BblMUCNEHUN 3HAYEHUI Clocer g dopmyne (82) npwu Oloc#0

NMPUHNMATb:

cnegyet

al =1,04L;/
% _no Tabnvue 14 B 3aBUCUMMOCTU OT OTHOLLEHUS Ry M 3Hauenusi P~ be /s

(3pecb 3HayeHue b crniegyeT onpenenaTb cornacHo TpeboBaHuam 8.2.2);



al
% _no Tabnuue 15 B 3aBUCUMOCTM OT OTHOLLIEHUS Ry M 3HaueHns O , BbIYMCNAEMOro
no dopmyne (84); ana 6anok ¢ QPUKLUMOHHBIMM MNOSCHBIMW COEOUMHEHUSMU creayeT

npurmmars 9=10

Ojoc 70

Mpwn npoBepKy CTeHkn no popmyne (80) cnenyeT BbIMNOMNHATL B 3aBUCUMOCTU OT

3HayeHus alfy :

a) Npu OTHOLUEHUMU alh=0.8 3HaveHne cnegyet onpepenaTtb no gopmyne (81) ¢
yyeTom TpebosaHun 8.5.4.

Ecnn cocpenotoyeHHas Harpyska npuroXeHa K pacTsHyToMy nosicy (CM. pUCYHOK 8,

(¢
6), TO NPV NPOBEPKE CTEHKM C Y4ETOM TOMbKo °°¢ 1 T npu onpeaeneHnn koadduumeHTa °

no dopmyre (84) 3a by n b crnegyet nNpuUHMMaTb COOTBETCTBEHHO LUMPWUHY W TOMLUUHY
pacTAHYTOro Nosica;
Ta6bnuua 14
P 3nauenust & npm /M (AN ) paghom
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 (285|245 | 21,7 | 195 | 17,7 | 16,2
0,15 38,9 31,3 27,9 23,0 | 18,6 | 16,2 | 146 | 13,6 | 12,7 | 12,0
0,20 33,9 26,7 23,5 19,2 | 154 | 13,3 | 12,2 | 11,3 | 10,7 | 10,2
0,25 30,6 249 20,3 16,2 | 129 | 11,1 | 10,0 | 9,4 9,0 8,7
0,30 28,9 21,6 18,5 145 | 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 95 | 7,9 7,0 6,6 6,3 6,1
Ta6bnuua 15
® 3HaueHns koappuumenTa & npu &/ (3 ) pagom
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 OTHOLEHUU alh>08

ABaXabl:

(0 o
npwu 3Ha4YeHun ° , BblYMCEeHHOM No dhopmyrie (81) ¢ yyeTtom TpeboBaHui 8.5.4, n npm

npoBepky no copmyne (80) cnegoyeT BbINOMAHATL

TaKkoM 3HaueHnn e no hopmyrie (82), korga npu onpeaeneHnmn KoapuuneHToB @y @
& =0,5a npu 0,8<a/h;<1,33 i 8 =0,67h, npu alh;>1,33 - ripu

o o al alhs>2
3HAYEHUSX ¢ U 19T BRIYMCMEHHbIX NPU (PAKTUYECKOM 3HAYEHUM s (ecnn s , B

BMECTO pa3mepa a NpUHAT

pac4yeTe criegyeT npMHUMaTh alhy=2 ); PV 3TOM KO3 PULINEHT Gr g dopmyne (81) cnepyert
onpenenaTb no tabnuvue 16.



T
3HayeHMe ' BO BceX crnyyasix crieayeT BblYUCATb MO hakTUYeckum pasmepam
oTceka.

Tabnuua 16
3HaueHune & npu &M ynn 2’2 pagrom
<08 0,9 1,0 1,2 1,4 1,6 1,8 >2,0
Mo Tabnunue 12 37,0 39,2 45,2 52,8 62,0 72,6 84,7

8.5.6 YcrtonumBocTb cTeHOK 6anok 1-ro knacca acMMMETPUYHOro ABYTaBPOBOrO
ceyeHunsa ¢ 6onee pasBuTbIM CXKaTbIM MOSICOM, YKPEMSEHHbIX TONbLKO nonepeydHbiMn pebpamm
XXECTKOCTW, criegyeT cuntaTtb obecneveHHon, ecnu ycrnosme (80) ByaeT BbIMOMHEHO C y4€TOM
cnefyowmnx UsSMeHeHu:

Npu BbIYUCIEHUN 3HAYEHUN % no dopmyram (81) n (84) BMecTo 3Ha4yeHUs s
y 2
NPUHATa YABOEHHAA BbICOTA CXXAaTOW 30Hbl CTEHKU " ;
an a./haf>0,8 (5|0c§é0

onpegeneHum @ no Tabrue 16 n ° - no hopmyrie (81) BMeCTo 3HayYeHus s npuHaTa

7 BbINOJTHEHbI ABE NPOBEPKU, YKa3aHHble B 8.5.5, B KOTOPbLIX Npw

- 2
yABOEHHaA BbiCOTa CXaToOWU 30Hbl CTEHKN h: .

T (¢
3HaueHna o u °%T cnegyeT onpedenaTtb No (pakTUYECKUM pasmepam oTceka
CTEHKMW.
8.5.7 YctonumBoCTb CTEHOK 6anok 1-ro knacca acUMMETPUYHOrO [BYTaBPOBOro
ceyeHnss ¢ 6ornee pasBuUTbIM PaCTAHYTbIM MOACOM, YKPEMMEHHbIX TOMbKO MOMNepeYHbIMU

pebpamun XecTKoCTW, NpU OAQHOBPEMEHHOM AeWCTBUM HanpskeHun © mn T n oTcytcTBMM

. O o
HanpsbkeHWn —'°¢ crniegyeT cumTaTb 06ecneyeHHoW, ecriv BbINOMHEHO YCrnoBme

0,50
! (2—a+ l/ a2+4[32 )51

GerYe

, (85)

rne a=(01—02)/01 ; B=(ccr/61)(t/tcr) . Oer

(@) (¢
3pgecb 1 M T2 - cKkumarowee N pacTsrMBalolLlee HanpsKeHUs Yy pacyeTHbIX rpaHuL
CTEHKW, NpMHUMaeMble COOTBETCTBEHHO CO 3HakoM "mntoc” n "MuHyC" n onpegensiemble no

dopmyne (78);

Ty %r - kacaTenbHble HaMPSHKEHWS!, onpeaensieMble COOTBETCTBEHHO MO hopMymnam
(79) n (83);

Gr . KoahdULMEHT, onpeaensemslin no Tabnuue 17 B 3aBucumocTty ot ¢ .

- no cpopmyne (81).

Ta6nwuua 17

a 1,0 1,2 1,4 1,6 1,8 2,0

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




8.5.8 YctomumBocTb CTeHOK ©anok 2-ro n 3-ro KnaccoB M3 OOHOPOLHOM CTanu u

GucTanbHbIX NPU OTCYTCTBMM MECTHOIO HanpsXXeHns (6'0‘3_0 ) n ¢ cobnogeHnem TpeboBaHun
7.3.1, 8.2.3 1 8.2.8 cnepgyeT cunTaTb 06ecrnevyeHHOn Npu BbINONIHEHWUN YCIOBUNA:
a) ons 6anok 4BOSKOCMMMETPUYHOIO ABYTaBPOBOro U KOpobyaToro ceveHum

M/ [Ryfvcmzft(mf*“)] = , (86)

roe % - koadppmumeHT, onpeaensiemblii no Tabnuie 18 (Npw T=Q/A, );

Ta6bnuua 18

©/Rew 3HaueHns ¢ npu M | 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 - cnegyeT NpUHMMaTh MO ykasaHuaMm 8.4.5;
0) ona 6anok aCMMMETPUYHOro [BYTaBPOBOro ceyeHusi ¢ 6onee pasBuTbIM CXaTbiM
MOSICOM, YKPENSIEHHbIX TONIbKO NoNnepeYHbIMU pebpamu,

M/{ [olAflm+ozAf2(m—m)+4rftaRyw+mt(m—zm)l/R5W—3r2 /2]%}51 @)

(¢} o
roe 1,72 - HanpsaXXeHna COoOTBETCTBEHHO B CXKaTOM UM paCTAHYTOM ModAcax; ecClin

=R

>R >R =R =
C1= pnn °2="Y | o cnegyeT npuHUMAaTh cooTBETCTBEHHO Ot Y mmm ©2

yf

B BblparkeHnmn (87) BbICOTY CXaTOW 30HbI CTEHKM n cnegyet onpeaensaTb nNo opmyne

hl=AN/(Z'[)+(Afzcz_Aflcl)/(Ztm) . (88)

3HavyeHna M n Q cnegyeT BblMUCASATbL B OAHOM CeYeHnn banku.
8.5.9 CteHkun Banok cnegyeT ykpennaTb nonepedHbiMm pebpamm KeCcTKOCTH:

B 6ankax 1-ro knacca, ecrnv 3Ha4eHune YCIOBHOW TMBKOCTU CTEHKM M npesblwaet 3,2 -
npy OTCYTCTBUM NOAOBWXKHOW Harpys3kM Ha nosice Gankm unum 2,2 - Npyv HanMyuu Takown
Harpysku;

B Bankax 2-ro n 3-ro Knaccos - nNpu NoBbIX 3HAYEHMAX YCNOBHOW MTMOKOCTU CTEHKN Ha
yyacTkax AnuHbl Ganku, rge yduTbiBalOTCA nnactudeckne gedpopmauum, a Ha ocTarbHbIX
yyacTkax - kak B 6ankax 1-ro knacca.

hy=3,2

wW— "

PaccTosiHue mexay nonepedHbiMm pebpamu He OOMKHO NpeBbilaTh 2 npu
n 250 o <32



3
Ans 6anok 1-ro knacca gonyckaeTcs NpeBbilaTb 3TM PACCTOSAHUSA A0 3HAYEHWUS s
npu YCrnoBWM, YTO YCTOMYMBOCTb Ganku M CTeHkM obecrneyeHa BbiNONHeHWeM TpeboBaHui

8.4.4,avnn 8.4.4,6, ecnn M He npeBbIlaeT 3Ha4YeHnn, onpegendembix no oopmyne (71).

Monepe4yHble pebpa XecTKOCTU crneayeT ycTaHaBnuBaTb, Kak NpaBuio, B MecTax
NPUOXEHNA HENOLBWXKHbLIX COCPEAOTOYEHHbIX Harpy3ok U Ha onopax 6arnokx.

B cTeHke, yKpenneHHOW TOMbKO NOMepeYHbIMU pebpamu, LUMpUHa UX BbICTynaroLlen
yacTtu b AormkHa 6bITb AnA napHoro pebpa He MeHee (h'V/30+25 ) MM, ONA OQHOCTOPOHHETO
pebpa - He meHee (hN/24+40 ) MM; TOnNwnHa pebpa b AOMMKHa BbITb HE MeHee 2bf|’ Ry/E .

Mpn yKpenneHun CTEHKNM OAHOCTOPOHHWMW MONepeYHbIMU pebpamm KeCTKOCTU U3
OAMHOYHbIX YrOfiKOB, NPUBapMBAEMbIX K CTEHKE MepoM, MOMEHT WHepuun Takoro pebpa,
BblYMCNSIEMbIA OTHOCUTENBHO OCWK, COBMajatoLlen ¢ Gnukanwen K pebpy rpaHbio CTEHKM,
AOomKeH bbITb HE MeHbLUe, YeM Ans napHoro pebpa.

8.5.10 TllonepeyHoe pebpo KECTKOCTW, pPacCroOfiOKEHHOE B MECTE MNPUMOXKEHUSN
COCPEAOTOMEHHON Harpy3kM K BEepxXHeMy Mosicy, creayet npoBepsTb pacyeToM Ha
YCTONYMBOCTb: ABYCTOPOHHEE pebpo - Kak LieHTpanbHO CXaTyt CTOMKY, a OOQHOCTOPOHHEE -
KaK CTOMKY, CXKaTyl C 9KCLEHTPUCUTETOM, pPaBHbIM PACCTOAHUIO OT CPEAMHHOW MIOCKOCTU
CTEHKM OO0 LEHTpa TSHKECTU PacYETHOro cedeHus CTourku. [lpu 3TOM B pacyeTHOE cedeHue
CTOMKM HeobXoOguMMo BKNYaTb ceyeHue pebpa KEeCTKOCTU M MONOCbl CTEHKU LUMPUHOM

0’65';”!’ E/Ry C Kaxgon CTopoHbl pebpa, a pacyeTHy ASNIMHY CTOMKM credyeT NpuHUMaTb

paBHOW pacyYeTHOW BbICOTE CTEHKMU s .
8.5.11 CteHkn 6anok 1-ro knacca, y KoTopbIX Npy 4ENCTBUN HOPMAaSbHbIX HANpPs>KeHUn

O oT mnsrmba ycTomumBOoCTb He obecnedeHa, a Takke MpPU 3HAYEHUSIX YCMOBHOW MMBKOCTU

h>55)/Rylo
CTEHKM "W y (roe © - HanpspkeHue B cxaTom nosice 6anku), cnegyeTt yKpennsTb
npoaonbHbiM pebpoM  KEeCTKOCTW, YyCTaHaBNMBaeMbIM AOMOSIHUTENBHO K MNONEpPEeYHbIM
pebpam.

8.5.12 B cTeHke ©6ankM CUMMETPUYHOrO [ABYTaBPOBOrO ceyeHnsa 1-ro  knacca,
YKpPENNEHHON Kpome nonepeyHbix pebep OAHOW napon NpOoAonbHbIX pebep KecTKoCTw,

PacnonoXXeHHOW Ha PacCTOAHUMU h OT rpaHuLbl CxXaToro otceka (pucyHok 9), obe nnacTuHKNM,
Ha KOTopble 3TO pebpo pasgensieT oTcek, creayeT pacCyMTbiBaTb NOPO3Hb:!
a) NNacTUHKY 1, pacnonoOXeHHY MeXay CXaTbiM MOSICOM U NPOAOSbHBIM pebpoM no

dopmyrne

1

2
Y_ [G/Gcr,l + csloclcloc,cr,l + (T/Tcr,l) ] < 1
‘ , (89)
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a — OaJIka €O CXKAaTbIM BEPXHHMM NOSCOM; 6 — OanKa ¢ pacTAHYTHIM BEPXHHM IIOSICOM

Pucynox 9 — Cxema 6ajiku, yKpenjaeHHoH nonepeqHbIMu (3)
H NPOAOJIbHBIMH (4) pebpamu 3KeCTKOCTH

)
3gecb 3HadeHua O, 1°°T cniegyeT onpedensTb cornacHo TpeGosauusm 8.5.2, a

(¢} (@)
3HaveHuss "ty locenl - no chopmynam:

npm G|0C = 0

476 Ry

T L-h /32

(&)

, (90)

e Xlz(hlli;N)]/Ry/E ;

S10c#0 |, W =alh<2 ( 2

npm npn M”72 crepyet npurnmats M172)
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Thihy 32

(¢}

; (91)

R
Olocer1 ™ W(1124 +0,476p, ) :;L
° (92

_ 2y _
e \,,_(u1+1/u1) " ra=alt,)/Ry/E . (©@3)
T

KpuTnyeckoe HanpsbkeHne ! cneagyer onpegmenats no copmyne (83) ¢
NoACTaHOBKOW B HEE pa3MepoB NPOBEPAEMON NNACTUHKY;

0) NNAacTUHKY 2, PacnoSIOXXEHHYIO MeXay NPOoaOSbHbIM PEBPOM M paCTAHYTbIM NOSICOM,
- No popmyrne

Ye Gcr,2 GIoc,cr,Z Tcr,2

1 G(l—Zhllhgf) N Oloc.2 +(L)Z <1

roe © n' - HanpspkeHUs, onpeaensemMble cornacHo 8.5.2;

__ 548 R
(05-h/t ) A

cr,2

(95)

szﬁl/&
mon WP F (e

(¢
loc2 . HanpsbkeHue, NPUHUMaeMoe paBHbIM B 3aBUCUMOCTU OT TOrO, K KakoMy Mosicy

cjloc,z = 0’4cjloc

(o)
nNpunoXeHa Harpyska: K cxatomy (CM. pucyHok 9, a) - (3mecb ¢ cnepyet

onpenenaTb cornacHo 8.5.2); K pacTaHyTOMY (CM. pUCyHokK 9, 6) - Cloc,2 = Oloc :

Clocer2 HanpsxeHue, onpegensemoe no copmyne (82), roe @y @ cnepyert
onpenenaTb COOTBETCTBEHHO Mo Tabnuue 14 npu P=04 yno Tabnvue 15 npu 6=1 , 3aMeHsA

aHaueHne ¥ snaueHmem (h‘Ef - );

Tor2 HanpsikeHue, onpegensiemoe no gopmyrie (83) ¢ NoACTaHOBKOM B HEE pa3MepoB
NpPoBEPAEMON NITACTUHKN.

8.5.13 lMpomexyToyHble pebpa, pacnonoXeHHble Ha NNacTuHKe 1 mexagy cxaTbim
MOsSICOM M NPOJOISbHBIM pebpom, cnegyeT 4OBOAUTbL A0 NpogonbHoro pebpa (pucyHok 10).

B aTtom cny4ae pacyeT nnactuHkn 1 cnegyeT BbINOMHATL No opmynam (89) - (93), B

KOTOpPbIX BEMWYUHY a crnefyeT 3aMeHsiTb BENUYMHON 4 roe A . paccTosiHne Mexay ocsiMu
coceHNX MpoOMexyTouHbix pebep (cm. pucyHok 10). PacyeT nnactuHkm 2 cnepyet
BbIMOMNHATL cornacHo TpeboBaHnam 8.5.12, 6.
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Pucynox 10— Cxema 0anky, yKpenjeHHoH Nonepessbivu (3), IpoaoabHbIMK 4)
1 POMEXYTOHHBIMHU (5) pedpamu JKeCTKOCTH

8.5.14 [MpoBepKy YyCTOMYMBOCTU CTEHOK Oanok acMMMeTpu4HOro ceyeHusa (c Gonee
pasBUTbIM CXaTbIM NOACOM), YKPEensneHHbIX nonepeyHbiMn pebpamm 1 napHbIM MNPOAOSbHbLIM
pebpoM, pacnonoXeHHbIM B CXaTOW 30He, crnefyeT BbINoOnHATL no copmynam (89) mn (90);

npu atom B popmynsbl (90), (91) n (94) BMECTO OTHOLLEHUS M/ cregyeTt noAactaBnATb

6,6,
26, _
- a B ¢dopmyny (95) BmMecTO (0’5 m/ th) cnegyeTt  NOACTaBnsATb

[cl/(ol—oz)—hllm] 5, ; "
, rae - KpaeBOe pacTarnBaroLLee pacTskeHne (Co 3HakoMm "MuHyc") y
pacyeTHOM rpaHuLbl OTCeEKa.

8.5.15 lpn ykpenneHun CTEeHKM nonepedHbiMn pebpamum M NapHbiM NPOLOSbHbLIM
pebpoM KeCTKOCTU MeCTa pacnosioKEHNS U MOMEHTbI MHEPLIMN CeYeHNn 3TUX pebep OOMKHbI
yaoBneTBopsaTb TpeboaHmsam 8.5.9 n opmynam tabnuubl 19.

Tabnuua 19
hy MomMeHTbI nHepumn pedpa
s nonepeyHor npogonbHoro (M)
o(") Tpebyemoe npegensHoe
MUHUManNbHOE MaKkcumarnbHoe
0,20 >3ty (25-05a/hi P83 /s Lt Thty
0,25 (15-04a/ b B0/ 15hty 8,5hty
0,30 1,5hetS - -

Mpumeuanme - Mpu BbluMCAeHNN ' Ans NpoMexyTOuUHbIX 3HAYEHUN /e paonyckaeTcst
NMHeNHas MHTepnonaAumS.

Mpn pacnonoXeHnn NpoaosIbHOro U NonepeyHblx pebep KecTKoCTU C OAHOM CTOPOHbI
CTEHKN MOMEHTbI MHEPLMN CEYEHUI KaXO0ro U3 HUX criegyeT BblYMCNATb OTHOCUTENBHO OCH,
coBrnagatoLien ¢ bnvmxanwien K pebpy rpaHblo CTEHKM.



8.5.16 [lpn 3HayYeHUsX YCNOBHOM TMOKOCTM  CTEHKU 7”‘”>5’5|’ Rylo Banku
CMMMETPUYHOro ABYTaBPOBOro CEYEeHUs JONycKaeTCca NpoekTupoBaTb Kak 6anku 2-ro knacca
C MBKNMM (HEYCTONYNBBIMM) CTEHKAMW COrnacHo npunoxeHuto M.

8.5.17 YuacTtok cTeHku Gankv Hag ornopow crnegyeT paccyUTbiBaTb Ha YCTOWYMBOCTb
NPy LEHTPanbHOM CXaTuUKM U3 NIOCKOCTU Barku Kak CTOMKY, Harpy>XeHHyt ONOpHOW peakuuen.

MNpu ykpenneHun cTeHkn 6Ganku onopHbiMK pebpamy XeCTKOCTU C  LLUMPUHOW

BbICTYNatoLLEN YacTh b (kak npaBuKIo, He MeHee 0,50, , 34ecb by LUMPUHA HUXKHEro nosica
Ganku) B pacyeTHOe CeyeHMe 3TON CTOMKM crefyeT BKMYaTb CeYeHue OnopHbIX pebep u

0,65t,)/E/R

NoJIOCbl CTEHKM LUMPUHON He Bornee Y C Kakgown CTOpPOHbI pebpa.

I/R /E
TonwmHa onopHoro pebpa XXecTKocTu b AOIKHa ObITb HE MeHee 3o /Ry , roe b
LUMPUHA BbICTYNaoLLEen 4acTu.

PacyeTHyto OnvHy CTOWKM criegyeT NpuHMMaTb PaBHOW pacyeTHOW BbICOTE CTEHKU

Ganku 0% :

HwxHme Topubl onopHbix pebep (pucyHok 11) AOMmMKHbI BbITb OCTPOraHbl NMMGO NAOTHO
NPpUrHaHbl N NpuMBapeHbl K HWKHEMY nosicy Banku. HanpsbkeHns B 3TUX CeYeHUsX npu
AEeNCTBMM OMOPHOW peakumm He OO0STKHbI MpeBbilaTb PacYeTHOro COMPOTUMBIIEHUSA CTanu: B

nepsoM cny4yae (cMm. pucyHok 11, a) - cmaTmio Ry npu a=1st y cxaruio Ry npu a > 1,5t; BO

BTOPOM criyyae (CM. pucyHok. 11, 6) - cmaTtuio Ro :

a) 0)

4

¢ — B TOPIE © HPHMEHCHUCM CTPONKKH, 6 — YHAICHHOTO OT TOpLA
¢ INIOTROI NPHIOHKOH HIH IPHBAPKOM K HHIKHCMY ROACY
Pucynox 11 - Cxema ONOpPHOTO petpa MKeCTKOCTH

CBapHble WBbI, NPUKPENnnsoLwmMe OonopHoe pebpo K HMKHeMYy nosicy 6anku, cnegyet
paccynTbiBaTh Ha BO3ENCTBUE OMOPHOM peakumnu.



Mpn oTcyTCTBUM OMOPHLIX pebep xecTkocTu (B NpokaTHbiX Gankax) pacyeTHbIM
CeYeHMEM CTOMKU SABMSETCS MNosioca CTEHKU LUMPUHOW, pPaBHOW OfMHE yyacTka onvpaHus
oanku.

8.5.18 YcTonumBOoCTb CXaTblIX MOSICOB Cregyet cuYutaTb OBecnevYeHHoW, ecnu

A= (e /te )/ Ry /E x”:(bf/tf)]/Ry/E
ycrnoBHas rubkocTb cBeca nosca WNN NOSICHOTO NUcTa
Barnok 1-ro knacca, a Takke GucTasibHbIX 2-ro Kracca npu BbinosiHeHun TpebosaHuin 7.3.7,

. A
8.2.1 n 8.2.8 He npesblllaeT npeaeribHbIX 3Ha4YeHUN M ("u1), onpemensembix Mo
dopmynam:
Ans ceeca nonku (6e3 okanmneHns n otrnba) ABYTaBpOBOro CeYeHUs

Ay =o,5]/ Ry /o . (97)

Ana noACHOro nucTa KOpO6'~IaTOI'O cevyeHund
}\'Uf,l = 1,5 I/ Ryf /GC l (98)

3nech °¢ - HanpshkeHUe B CXaToM Mosice, onpeaensieMoe Mo popMynam:
ANS OQHOPOOHOIO CeYeHus

0.=M /(WxncYc) Unm 6= Mx/(WxncYc)+ My/(Wanc) .

Ansa 6uctanbHOro ceveHus
0.=Ry/Y/3(1-4d") | o=Ry/Y/3(1-40 ) + M, /(W)

I = [¢) >R
roe & - 3HavyeHns * u3 Tabnuubl 18 npu t 0 ecrm %™ 10 cnenyeT npuHMMaTb

c.= Ryf

8.5.19 YcrtonumBOoCTb CxaTblX MNOSACOB cregyetr cuyutatb obecneyeHHOW, ecnu

yCrnoBHas rMmBKOCTb CBeCa CXaToro nosica unm NosCHOro nucra 6anok 2-ro n 3-ro Knaccos U3
OLHOPOAHOM CTanu npwu BbINONMHEHMM TpeboBaHwun 7.3.7, 8.2.3 n 8.5.8 He npeBbiwaeT

< A
npeaerbHbIX 3HaYeHun Rt ("1, onpegensemMbix npu 2,25hw=55 no popmyrnam:

Ans ceeca nosnku (6es okanmneHus n otrmba) AByTaBpPOBOro CEYEHUs

Ayt =0,17+0,061,, . (99)

anda noAcHoro nucTa Kopo6anoro cevyeHund

Ay 1=0,675+0,151,,, (100)

8.5.20 B cnyyae okanmMneHuss unm otrmba nonkm (CTEeHKM) cevyeHnss (CM. pUcyHok 5),

nMetoLero pasmep % 20,30 N TONLWUHY t>23€f|’ Ryt /E , 3Ha4yeHus Mt , onpeaensiemble Mo

dopmynam (97) n (99), ponyckaetca ysenuvymeaTb B 1,5 pasa.



8.6 PacyeT onopHbIX NAUT

8.6.1 lnowagb cTanbHOM OMOPHOW NNUTbI AOSMKHA YAOBNETBOPATb TpeboBaHUAM
pacyeTa Ha NPOYHOCTb (PyHOAMEHTA.

lMepepaya pacyeTHOro yCuUnmMsa Ha OMOPHYK MNAIUTY MOXET OCYLLUEeCTBATbLCA 4epes
(bpe3epoBaHHbIN TOPEL, UM Yepes3 CBapHbIE LLBbI KOHCTPYKLUUKW, ONUpatoLLEencs Ha NiuTy.

8.6.2 TonwmHy onopHOW NAnUTbl criegyeT onpenendTb pacyeToM Ha M3rnb nracTUHKK
no dopmyrne

|vlmax/Rch (101)

M - o
roe max. - Hanbonbwnn n3 n3rmbarwmx MOMeHTOB M, OEUNCTBYIOWNX Ha pa3HbIX

yyacTkax OrMopHON NinTbI U onpeaensemMbix No opmynam:
ANsi KOHCONBHOTO yyYacTka MiuThl

_ 2
M, =0,5qc  (102)

ANst ydacTka NNuTbl, ONEpPTOro Ha 4YeTblpe CTOPOHbI B HamnpaBneHWM KOPOTKOW W
ANVHHOW CTOPOH COOTBETCTBEHHO

Ma:(xlqa2 : Mb:()tzqa2 : (103)

Ana yqactKka njfmTbl, onepToro no Tpem CTopoHam

Mo=asa(dh) 104

Ana ydacTtka nrnunThbl, oNepToro Ha ABe CTOPOHbI, CXoadAlwmnecd nog yrrom, no cbopmyne

(104), npyHumMas nNpun aToMm o AnaroHanb NpsiIMOYrosfibHYKa, a pasmMmep 4 g Tabnuue E.2 -
paccTosiHMe OT BEPLUMHbI yrna 4O AnaroHanw.
34€ecCb C - BbIIET KOHCOSbHOIO y4yacTka NiuThl;

% % yoadbpuLMEHTBI, 3aBUCSILUME OT YCIOBUI OMMUPAHWSI U OTHOLLEHWS

pa3MepoB CTOPOH y4YacTka NnuTbl U NPUHMMaeMble corriacHo Tabnuue E.2;
g - peakTMBHbIA OTNOp yHOAMEHTa NOA paccMaTpMBaeMbiM YYaCTKOM MAUTbI Ha
eavHULY nnowiagu ninTol.

9 PacuyeT 3f1eMeHTOB CTallbHbIX KOHCTPYKLMUW NPU AeNCTBUM NPOAONbHON CUMbI C
n3rnoom

9.1 PacueT Ha MPOYHOCTb 3J1IeMeHTOB CNnJIOWHOro ce4eHus

9.1.1 PacyeT Ha nNPOYHOCTb BHELEHTPEHHO-CXATbIX (CXKaTo-nsrmbaemblx) W
BHELIEHTPEHHO-PACTAHYTbIX (PacTAHYTO-n3rmbaembix) aNEMEHTOB U3 CTann C HOPMAaTUBHbIM



R,,5<440 H /v -
y , HEe MoaBepralwLLNXcsa HeNnocpeacTBEHHOMY BO3AeNCTBUIO

t<05R , 6=N/A>01R

conpotmBneHnem

ANHAMUNYECKUX HArpy3oK, Npu HanpsikKeHnsax
no goopmyre

Y cnepyeT BbIMOMNHATb

N n M, M, B
+ + + <1
Ah Rch CXWxn,m in Rch Cy\Nyn ,min RyYC an ,min RyYC

, (105)

M M .
rae N, " n Y, B - abcontoTHble 3HA4YeHUSI COOTBETCTBEHHO MPOAONBHOM CUIbI,

n3rnbaroLwmx MOMEHTOB 1 BUMOMEHTa Npn Hanbonee HedNaronpPUATHOM UX COYETaHWUMU;

C
n, G , Y - K03 DUUMEHTbI, NPUHMMaEMbIe cornacHo Tabnuue E.1.

Ecnn G:N/A‘So’lRy, dopmyny (105) cnepyeT MPUMEHATb MNPU  BbINOSTHEHUMU

TpeboBaHum 8.5.8 n Tabnmupl E.1.
PacyeT Ha MPOYHOCTb 3MEMEHTOB B Cryvyasix, He NPefyCMOTPEHHbIX pacyeToM Mo
dopmyrne (105), cnegyeT BbINONHATL MO bopmyne

(N/AEMY oM x /1), 2 Bco/lmn)/(Ryyc)S

t (106)

roe X, y - pacCTosiHMS OT rMaBHbIX OCEN 40 pacCMaTpUBaEMON TOYKN CEeYEHUS.
9.1.2 PacyeT Ha NPOYHOCTb BHELEHTPEHHO-CXaTbIX (CXKaTo-n3rmbaemblx) 3arieMEHTOB
no cpopmyne (105) BbINONHATE HE TpebyeTca Npu 3HaYEeHUN NPUBELEHHONO OTHOCUTENbHOMO

3KcueHTpucuTeTa My <20 (9.2.2), otcytcTBUM OCnabneHnsa ceyeHna Uu OAMHAKOBbIX
3HaA4YeHUsIX M3rMbarwmnx MOMEHTOB, TMPUMHMMAEMbIX B pacyeTax Ha MNPOYHOCTb W
YCTONYNBOCTb.

9.1.3 BHeueHTpeHHO-CXKaTble  (CXKaTo-u3rmbaembix) 3SnNemMeHTbl U3  CcTanum ¢

Ry,>44 2
HOpMaTUBHbLIM CcOMpPOTUBNEHNEM " 0 H/wm , mewume HEeCUMMETPUYHbIE CEYEeHUs

OTHOCUTESTbHO OCW, NEPNEHONKYNSPHON NMOCKOCTU M3rmba (Hanpumep, cevyenms tuna 10, 11
no tatbnuue [.2), crnegyeT nNpoBepsATb Ha MNPOYHOCTb PACTAHYTOrO BOJSIOKHA CeYeHus B
NSIOCKOCTU AENCTBUA MOMEHTa no oopmyrie

N M

A W,

Y
RuYe

, (107)

W, o
rgoe ™ - MOMEHT COMNPOTUBNEHUS CEYEHUS, BbIYUCIIEHHbBIN NSl PACTAHYTOrO BOSOKHA;
5 . KoabpMUMEHT, onpeaendemMbin No opmyne

5=1-0,INN*/(AR,) (108)

9.2 Pac4yeT Ha YCTOMYUBOCTb 3J/IEMEHTOB CMJIOLIHOIrO Ce4YeHuUs

9.21 PacyeT Ha YCTOMYMBOCTb BHELEHTPEHHO-CXaTbIX (CXKaTO-U3rmbaembix)
3N1eMEHTOB Npy AENCTBUN MOMEHTA B OQHOWN 13 rMaBHbIX MIIOCKOCTEN CrieAyeT BbINOMHATb Kak



B 9TOM NNOCKOCTU (Nnockasi popma noTtepu YCTOMYMBOCTU), TaK U U3 ITOM MIOCKOCTU
(M3rnbHO-KpyTUIbHAA oopma NoTePU YCTONYNBOCTK).

9.2.2 PacyeT Ha YCTOMYMBOCTb BHELEHTPEHHO-CXaTbiX (CxaTo-u3rnbaembix)
3N1eMEHTOB MOCTOSHHOIO CeYeHUs B MMOCKOCTU [OEWCTBMS MOMEHTa, CcoBnagarwlen c
NOCKOCTLIO CUMMETPUN, CrielyeT BbINONHATL No popmyne

N /((peARyyc)Sl (109)

B dopmyne (109) koappULMEHT YCTOMUMBOCTM MpU CKaTuM C M3rMEoM Pe cnepyet

A

onpegenate no tabnuvue [1.3 B 3aBUCMMOCTU OT YCITIOBHOW FMBKOCTM U npueBegeHHoro

OTHOCMTENBHOTO SKCLEHTPUCUTETA ¥ | onpeaensieMoro no dopmyse
My =MM , (110)

roe N - koadbdUUMEHT BNUAHUA DOpPMbI ceveHuns, onpeaensaemMbiii no tadnuue [.2;

M=AM:  5rHoCHTENbHBI akcueHTpucuteT (3geck € = M/N - aKcLueHTpuUCUTET, Npu

BblYMCINEHMM KOTOpOro 3HadeHnst M n N cnegyeT npuHMMaTh cornacHo TpeboBaHusim 9.2.3;

W, <
¢ - MOMEHT CONnpOTMBIIEHUA CEeYeHUs, BbIYUCMNEHHbIU Ond Hanbonee cxartoro

BOJIOKHA).

>20
Mt pacyeT crneayeT BbliNOJIHATbL KakK And n3rmbaemMbix 3N1IEMEHTOB

Mpu 3HaYeHnaX
(cm. pasgen 8).

9.2.3 PacuyeTHble 3HayeHus npogonbHou cunbl N n umsrmbatowero momeHta M B
anemMeHTe cnegyet MNpuMHMMaTtb ANA OOHOMO U TOrO Xe COYeTaHUs Harpy3ok M3 pacdeTta
cucTeMbl N0 HegedPOPMUPOBAHHOW CXeMe B NMPeanosioXXeHUn yrnpyrux geopmaummn ctanu.

[Mpu aTom 3HaveHns M cnegyeT NpuHUMaTb PaBHbIMU:

ANSA KONMOHHbI MOCTOSIHHOIO CEYEeHUs PpaMHOW CUCTEMbl - HanBOMbLUEMY MOMEHTY B
npegenax aAnuHbl KONOHHbI;

ANSA CTYNeH4YaTon KOJOHHbI - HANBOoNbLEMY MOMEHTY Ha ANMMHE ydacTKa MOCTOSIHHOMO
ceyeHus;

ANSA KOMOHHbI C OQHUM 3alleMSIEHHbIM, @ OPYrMM CBOGOAHbIM KOHLOM - MOMEHTY B
3agernke, HO He MeHee MOMEHTa B Ce4YeHUM, OTCTOALLEM Ha TpeTb OJIMHbl KOSIOHHbI OT
3agernku;

ANA oKaTblX NOSACOB )epM U CTPYKTYPHbIX MAUT, BOCMPUHUMAIOLLMX BHEY3NOBYHO
NMonepeyYHyro Harpysky, - HambonbLemMy MOMEHTY B npefenax cpegHen TpeTu AfMHbI NaHenm
nosica, onpegensemMomMy U3 pacyeta nosica Kak ynpyrov HepaspesHon barnku;

AS19 CXKaToro CTEPXHSA C LWapHUPHO-0ONEPTbIMU KOHLAMU U CEYEHUEM, UMEIOLLNM OAHY
OCb CUMMETpWUW, COBMafaloLyd C MNIIOCKOCTbIO un3rnmba, - MOMEHTY, onpegenseMomy mno
dopmynam  Tabnumubl 20 B 3aBUCMMOCTM  OT  OTHOCUTENBHONO  3KCLIEHTpUcuUTeTa

=M A/( NW)
Mhax = Mmax ¢/ n npMHMMaemMomy paBHbIM HE MeHee 0.5Mpax :
Ta6bnuua 20
OTHOCUTENbHbIN MomeHT M npu yCrnoBHOM rMBKOCTN CTEPXKHS
3KCUeHTpUucuTeT r<4 >4
Mhax




Mhax <3 M = Mmax—o,zsi(Mmax—Ml) M =M,
3<Mpax<20 M:M2+(mnax—3XMmax—M2)/17 M=Ml+(mnax—3XMmaX—Ml)/l7

O603Ha4veHns, npuHATbIE B Tabnmue 20:
Muax -~ HanbonbLUMi N3rMbaoLLmMii MOMEHT B Npeaenax AMUHbI CTEPXHS;

M - HanGornbLUMi N3rMBatoLLMit MOMEHT B npegenax cpegHeun TpeTn OfMHbl CTEPXKHS,

NPUHUMaeMbIli paBHbIM He MeHee 95Mmax ;
MZ

- N3rMBaloLLM MOMEHT, NPUHUMAEMBbIN paBHbIM M npn Ma=3 y A<4 ho ye menee 0OMmax

Ana cxaTblX CTEPXHEeW OBOSKOCMMMETPUYHOrO CrMOLIHOMO CEYEHUSI C LUaPHUPHO-
OnepTbiMM KOHLAMW, Ha KOTOPbIX AEWCTBYHT W3rMbawlimMe MOMEHTbI, 3Ha4YeHue Met

HeoBxoavMoe Anst onpeaeneHust ¢ | cneayet npuHMMaTh cornacHo Tabnuue [1.5.
9.2.4 PacyeT Ha yCTOMYMBOCTb BHELIEHTPEHHO-CXaTbIX (CXKaTo-n3rmbaemMbix) CTEPXKHEN
CMMOLIHOMO NOCTOSIHHOTO CEYEeHUs, Kpome KopobyaToro, M3 MIIOCKOCTM OENCTBUA MOMEHTA

o I >1 .
npy mM3rmbe ux B NMOCKOCTU Hambonbllen XecTKocTn (X~ Y'), coBnagatroLllen C NoCKOCTbIO
CYMMMETPUK, a TakKe LUBENNEPOB creayeT BbINOMHATL N0 hopMyne

X

N /(C(pyARyyc)Sl (11)

rae ¢ - KoadduuneHT, onpeaensemsln cornacHo TpedosaHuam 9.2.5;

Py - KOS(PPULMEHT YCTOMYMBOCTM NPU UEHTParibHOM CXaTuu, onpegensiemMbin
cornacHo TpebosaHuam 7.1.3.

9.2.5 KoadbpuumeHT ¢ B dhopmyrie (111) cnegyeT onpenensTsb:

<
npuv 3Ha4YeHnaX m<S no popmyne

c:B/(1+amx)§1 (112)

roe ¢, B . KoahpuumeHTnbl, onpegensemMole no tabnuvue 21;

npv 3Ha4YeHnsax m=10 no goopmyne

c=1/(1+mo,/00) (115

roe ® - KO3(h(PMUMEHT YCTOMYMBOCTM Mpu M3rMbe, onpenensieMbii COrnacHo
TpeboBaHuam 8.4.1 n npunoxeruto XK kak ana 6anku ¢ aByms n 6onee 3akpenneHnsMm
cXartoro nosca;

5<m,<10

npv 3Ha4YeHnsax no goopmyne

c= (‘5(2—0,2mx) + ClO(O’ZmX_ 1) , (114)

roe criegyet onpeaensrsb: S _no hopmyrnie (112) npu m=5 ; @G o dopmyne (113)

npu ”&=10_ 3pech m‘:(I\/IX”\I)(A/WC) - OTHOCUTErbHbIN 3KCLEHTPUCUTET, rae M, cnepyet
npuHMMaTh cornacHo TpebosaHusm 9.2.6.



A, >3,14

Mpn rmbkoctn KOO MULMEHT C He [OOSMKeH npeBbllaTb 3Ha4YeHUN q“ax,

onpegensemMblx COrnacHo npunoxeHuto [; B cnyyae ecnm €= Gnax , B opmynax (111) n (116)
BMECTO C criegyeT npuHumaTb Gnax
9.2.6 lNpu onpegeneHnn OTHOCUTENBHOIO 3KCLEHTpUcUTETA M g dopmynax (112) -

(114) 3a pacyeTHbIN MOMEHT M cnegyet nNpuHMMarThb:

ANA  CTepXXHeW C KOHUaMM, 3aKpenfeHHbIMUM OT CMeLlleHus nepneHanKynsapHo
NMOCKOCTM AENCTBUS MOMEHTA, - MaKCUMarnbHbI MOMEHT B npefenax cpefHen TpeTu AnuHbl,
HO HEe MeHee MOMOBUHbI HANBOMbLLIEro MOMEHTA MO AfIMHE CTEPXKHS;

ANA CTepXHeW C OOHUM 3alleMfeHHbIM, a APYrMM CBOOOAHbLIM KOHLIOM - MOMEHT B
3ajernke, HO He MeHee MOMEHTa B CeYeHUW, OTCTOAWEM Ha TpeTb OfWHbI CTEPXHA OT
3aernku.

9.2.7 PacyeT Ha YCTOMYMBOCTb BHELEHTPEHHO-CXaTblX (CxaTo-u3rnbaembix)
3NeMEeHTOB [BYTaBPOBOro CeYeHUs, HeNpPepbIBHO NOAKPENNEeHHbIX BAOMb OOHOW U3 MOJOK,
cnefyeT BbIMOMHATb COrnacHo npunoxexuto XK.

9.2.8 BHeUeHTpeHHO-CxXaTble (CKaTo-usrmbaemble) aNeMeHTbl MOCTOSAHHOIO CeYeHus,
n3rmbaemble B NSIOCKOCTU HAUMEHbLUEWN XECTKOCTU (Iy<IX &#0
no copmyne (109), a npu rmbkocTn A>hy TaKkKe NpoBepsTb pac4eTOM Ha YCTONYMBOCTb U3
NOCKOCTU AENCTBUS MOMEHTA KaK LeHTpanbHO-CXaTtble SfeMeHTbl Mo doopmMyne

7 ), cnegyeT paccunTbiBaTb

N /((pXARyyC)Sl (115)

roe ™ - KO3 PULUMEHT YCTONYMBOCTU MPU LEHTPanbHOM CxXaTuu, onpenensembii
cornacHo TpeboBaHuam 7.1.3.

< o o
I'IpM Xx_}\'y NPOBEPKN YCTONHMBOCTU U3 NITOCKOCTN OAEeNnCTBnUA MOMEHTa He Tpe6yeTc;|.

9.2.9 PacyeT Ha yCTOMYMBOCTb CTEPXXHEWN CMMOLIHOIO MOCTOSIHHOMO cevYeHus (Kpome
Kopob4yaToro), MNOABEPXKEHHbIX CKaTUO W un3rMby B ABYX [MaBHbIX MFOCKOCTAX, Mpu

N l,>1
COBMaAEeHUN MIOCKOCTN HanbOmbLLEN XXECTKOCTU (X y ) C NNOCKOCTbIO CUMMETPUU, a TaKxKe

npu cederHnn Tuna 3 (cMm. Tabnvuy 21) cnegyeT BbINOMHATL NO popmyrie
N /((pexyARyyc)Sl (116)

roe

3 4
S L ) e

30ecb cneayet onpeaensTb:
Pey - cornacHo TpeboBaHuaM 9.2.2, npuHMMasa B opmyriax BMECTO m wu A

COOTBETCTBEHHO My n ky ;

C - cornacHo TpebosaHuam 9.2.5.



mef,y:nmy

HeoAMHAKOBbIMY NonkaMu koadduumeHT I cnegyeT onpenenaTb Kak Ans cedeHus Tuna 8 no
Tabnuue O.2.

ﬂpm BblYUCITIEHUN 3HA4YeHUA ansa CTep)KHeVI OBYTaBpoOBOro ce4dyeHuda cC

<
Ecnu M,y =M , TO Kpome pacyeta no copmyne (116) cnegyet npousBecTn
e, =0
A0oNosTHUTENbHYI0 NpoBepky no hopmynam (109) n (111), npuHumas v~ .
AS>A
Ecrm ™ 7y, TO Kpome pacyeta no dopmyne (116) cnegyeT npou3BecTu
e, =0
AO0NoSTHUTENbHYI0 NpoBepky rno dopmyne (109), npyuHnmas v~ .
Tabnuua 21
Fnaveuin nog«jgummmoa
Jf_m Crena cedHin o npy B npy
CIUSHER H 3KCUCHTHICHTET e | l<m.£5 “}: < 3,14 i_‘- >3,14
Fo B .
v !
! ! = x|
| 3
2 v 0,7 0,65 + 0,05 my 1 W
o ¥
, « [
Y
Yo ¥
4 i —LN[ 1-0.3 14 1—(0,35-0,05r, )5/, 1 1-(1- gp‘/qu W2h/h-1);
x_l S ) B=1npu i) <05
y y
(o] , NP L e 21
1y ¥ I — MOMEHTEE HHEPHUHIE COOTRETCTREHHO Gonbwieil I MEHBLCH TON0K OTHOCHTEALHO OCH CHMMETDHH
celdenns y—p;
@ INAHENNE @ Ik iy =314,
N pyumevanwe-—-fpd snaucruax b/ h <03 creayer rpubnsare b/ h=03.

3HayeHns OTHOCUTENbHbIX OKCUEHTPUCUTETOB CrieayeT BblHUCIATD MO (bopmyrlaM:
m =AW, . (118)

my=e,A/W,, . (119)

W, W, -
rae " n Y - MOMEHTbI COMPOTUBMEHUA ceveHun Ana Hanboree cxaToro BOSOKHA

OTHOCMTENbHO OCEN COOTBETCTBEHHO X-X U Y-Y.
L>1

X

Ecnu nnockocTe HanbornbLUen XXEeCTKOCTU CevyeHus CTepxkHsa (X~ Y ) He coBnagaeT C

NSIOCKOCTbIO CUMMETPUKN, TO pacyeTHOe 3HadeHue M cnefyet yBennuntb Ha 25% (kpome
cevyeHus Tmna 3 no tabnvue 21).

9.2.10 PacyeT Ha YCTOMYMBOCTb CTEPXXHEW CMMOLIHOrO MOCTOSIHHOMO KopoGyaToro
CeyeHuss npu coxatmm C u3rMbom B OOHOM UNM B ABYX [NaBHbIX MSIOCKOCTAX cnenyet
BbIMOMNHATL MO PopMynam:



N /((PeyARch)+ Mx/(gaxvvx,minRy'Yc)Sl : (120)

N {o0uARyve My 68 WymiRe) <1 (151

roe Pex | Pey - KO3 PULUMEHTBI YCTOMYMBOCTU NPU CXKaTUK C N3rmbom, onpegensiemble
no Tabnuue 4.3;

& , G . KOahpuLmeHTbl, NpuHMMaemble no Tabnuue E.1;

O , Oy . KOappuumeHThbI, onpegendemMble Nno opmynam:

5X=1—0,1NX§/(ARy) " 5y=1—o,1NXZy/(ARy) (122)

rn<1l  A,<1
1 NPUHUMaemble paBHbiMU 1,0 COOTBETCTBEHHO Mpu "*=~ n “y=" .
I,>1 M. =0

Mpn ogHOOCHOM M3rnbe B NIIOCKOCTU HambonbLUen xxectkocTn (X~ Y ; Y~ ) BMEcCTo

Pey cnegyet npuHUMaThb Py
9.3 PacyeT Ha yCTOWYUBOCTb 35IEMEHTOB CKBO3HOIO Ce4eHus

9.3.1 lNpwn npoBepke Ha YCTOMYMBOCTb BHELIEHTPEHHO-CXaTbIX (CKaTo-n3rnbaembix)
CTEPXHEN CKBO3HOrO CeYeHWUs C COoefMHUTENbHbIMW MNraHkaMmu WNU pelleTkamu cnegyet
BbIMOSMHATb KaK pacyeT CTePXHS B LIeNOM, TaK U OTAENbHbIX BETBEW.

9.3.2 lNpun pacyeTe CTEPXKHA B LENOM OTHOCUTENbHO CBOGOAHOM OCU MO dhopmyre
(109), korga nNaHKU U peLleTKn pacrnosioXeHbl B MIOCKOCTAX, NapanfesibHbIX MoCKOCTU

AEeNcTBUS MOMEHTa, KO3 PULMNEHT Pe cnegyet onpefendatb no tabnuue [.4 B 3aBUCMMOCTU

OT YCIMOBHOW NpuUBEAEHHON TMOBKOCTH Ret (7‘ef
3KCUEeHTpUcuTeTa M, onpeaensaemoro no gopmyne

cMm. Tabrnvuy 8) U OTHOCUTENbHOro

m = eAall, (123)

roe €=M/N 9KCLEHTPUCUTET, NPU BbIYUCHIEHUN KOTOPOro 3HadeHna M n N crnepyet
npuHMMaTh cornacHo TpebosaHusm 9.2.3;

a - paccTosiHMe OT rfaBHOW OCU CeyeHUs, NneprneHOuKynsapHON MNOCKOCTU OeNcTBUA
MOMEHTa, A0 OCcKn Hanbonee cxxaTton BETBU, HO HE MEHEE PACcCTOAHMS 4O OCU CTEHKN BETBY;

| - MOMEHT MHEPLMM CEYEHUS CKBO3HOIO CTEPXHS OTHOCUTENBHO CBOOOAHOM OCW.

Mpun 3HayeHnax m > 20 pacyeT Ha YCTOMYMBOCTb CTEPXHSA B LesioM He TpebyeTcs; B
9TOM cry4ae pacyeT crnefyeT BbIMOMHATbL KaK Ans U3rnbaeMblX 35IEMEHTOB.

9.3.3 Npwn pacyeTe oTAeNbHbIX BETBEN CKBO3HbIX CTEPXHEN C pelueTkaMmun no opmyne
(7) npogoonbHYO curny B KaXaow BeTBW crnefyeT onpeaendtb C y4eTOM OOMNOSTHUTENbHOro

N
ycunus 24 oT MOMeHTa. 3HayeHne 3TOro ycunus cnegyeT BblMUCTIATb MO hopMynam:

Nag=M,/b npy n3rnbe CTepXXHS B MNSIOCKOCTW, NEPNeHOUKYNsapHOM ocu y-y, OANS
ceveHmn Tunos 1 n 3 (cm. Tabnimuy 8);

Nag=05M, /by _ 1 Xe, Ans cedeHunn tuna 2 (cM. Tabnuy 8);



Nog=1,16M,/b npu n3rmbe CTEPXXHA B MIOCKOCTW, NEPNEHAMKYNAPHOM OCU X-X, ONd
ceyeHun Tuna 3 (cm. Tabnuuy 8);

Nag=0.5M/b, TO Xe, Ans cedeHun Tuna 2 (cm. Tabnuuy 8).
3pech b, b, , b . paccTosiHUA Mexay ocamMu BeTBen (CM. Tabnuuy 8).
Mpn n3rmbe CTepXXHSA CKBO3HOrO ceveHus tuna 2 (cm. tabnuuy 8) B ABYX NITIOCKOCTAX

ycunme Nag crnepyeT onpeaenaTb no opmyrne
L

9.3.4 lNpun pacyeTe oTAENbHbLIX BETBEN CKBO3HbLIX CTEPXHEW C MMnaHkamu B chopmyrne

(109) cnepyeT y4nTbiBaTb OOMOMHUTENBHOE YyCUnune Nag OT MOMeHTa M 1 MeCTHbIn n3rnb
BEeTBEN OT (PaKTMYECKOM WIIM YCFOBHOW MOMNepeyHon cunbl (Kak B nosicax ©e3packocHOM
depmbl).

9.3.5 PacyeTr Ha YCTOMYMBOCTb BHELEHTPEHHO-CXaTbIX (CXKaTO-U3rmbaembix)
TPexrpaHHbIX CKBO3HbIX CTEPXHEW C pelueTkaMu U NOCTOSIHHbIM N0 ANWHE PaBHOCTOPOHHUM
ceyeHneM crnepyeT BbIMOMHATL COrfacHo TpeboBaHuam pasgena 16.

9.3.6 PacyeT Ha YCTOMYMBOCTb CKBO3HbIX CTEPXHEW W3 OBYX CNIIOLLHOCTEHYaTbIX
BETBEN, CUMMETPUYHbIX OTHOCUTENBHO OCU X-X (pucyHOK 12), C peweTkamu B ABYX
napannernbHbIX NITOCKOCTSX, NOABEPXKEHHbIX CXaTuio 1 n3rnmby B 06enx rnaBHbIX NIOCKOCTSX,
cnefyet BbIMOMHATL:

AN1A CTEPXHA B LENOM - B MSIOCKOCTW, NapansienbHOM MoCKOCTSM PeLLEeTOK, COrfnacHo

TpeboBaHuam 9.3.2, npuHMmas &=0 ;
ANA OTAENbHbIX BETBEWN - KAaK BHELIEHTPEHHO-CXaTbIX arieMeHToB no copmyram (109)
n (111); npn 3TOM NPOAOSILHYK CWUMY B KaXOoW BETBM crnepyeT onpenensitb C yd4eTom

M M
AOMNOSTHUTENBLHOrO ycunua ot MomeHta Y (9.3.3), a MOMEHT * pacnpegenatb Mexay

BETBAMW MPOMOPLMOHANIbHO UX >XECTKOCTAM o (cM. pucyHok 12); ecnu MOMEHT M
AencTsyetr B MJIOCKOCTM OOHOW W3 BeTBeW, TO cnegyeT cuitaTb €ro  MNoJSIHOCTbIO
nepegatmowmmcs Ha 3Ty BeTBb. [1pn pacyete no copmyrne (109) rmbkocTb OTAENBHON BETBU
cnefyet onpenensTtb ¢ yyetom TpebosaHun 10.3.10, a npu pacyete no dopmyne (111) - no
MaKCUMarnbHOMY PaCCTOSHUIO MeXay y3naMn peLleTKun.
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Pucynok 12— Cxema CKBO3HOTO CeUeHHs CTCPHKHA U3 ABYX
CIUIOINHOCTEHYATHIX BeTBeH

9.3.7 Pacuet coegmHUTENbHbIX NIIAHOK UMW PELLEeTOK CKBO3HbIX BHELEHTPEHHO-CXaTbIX
(cxaTo-n3rnbaemMbix) CTEPXKHEN cneayeT BbINONHATL cornacHo TpeboBaHmam 7.2.8 n 7.2.9 Ha
nonepeYyHyro cuny, paBHyto 6onblleMy U3 OBYX 3HA4YEHU: dakTMYEeCKOM nonepeyHon cune Q

NN yCrioBHOW NonepevyHon cune Qric , BblYMCNAeMOW cornacHo TpeboBaHnam 7.2.7.
B cnyyae «korga aktnyeckad nonepevHas cuna 6onblle YCroBHOW, crieayet
COEeOUHATb BETBU CKBO3HbIX BHELEHTPEHHO-CXXaTbIX 3NIEMEHTOB, KaK NpaBumo, peLleTkamu.

9.4 NMpoBepKa yCTONYMBOCTU CTEHOK M NOSICOB

9.4.1 Pac4yeTHble pa3Mmepbl NPOBEPSEMbIX HAa YCTOMYMBOCTb CTEHOK U NOSCHbLIX NINCTOB
(nonok) cnegyeT npuHMMaTb cornacHo TpebosaHusam 7.3.1 1 7.3.7.
9.4.2 YCTOMYMBOCTb CTEHOK BHELIEHTPEHHO-CXaTbIX (CXaTo-n3rmbaembix) 3reMeHTOB

. ro=(h/ )]/R /E
cnefyet cuyuTaTb 0OecrnevyeHHOW, ecnn YCIoBHasi MMOKOCTb CTEHKM M (h‘ef b y

npeBbILWAeT 3HAYEHUN NpeaeribHON YCIIOBHOW MMOKOCTM XUW, onpegensieMblx No opmynam
Tabnuupl 22.

0,8<N /((peARyyc)Sl

9.4.3 Tlpn BbINOMHEHUN YCMOBMS npegesibHyto  YCrOBHYHO

rMBKOCTb 7‘“"", BblYUCIIEHHYO no dopmynam (125) n (126) tabnuubl 22, ponyckaeTcs
yBenuumeaTtb nyTem onpenereHns ee no dopmyrne

-z - = N
}‘uwz }“uwl + 5(}”UWZ _)‘uwl )(1 - (PeARch

) ,(131)

roe e n Mz 3HaYeHus XUW, BbluMCnEHHbIe No dopmynam (125), (126) n (127)
Tabnuubl 22.



N/(<PeARyy°)<0’8 3HaueHne o creayeT npuvHUMaTh

ﬂpm BbIMOJIHEHNWN YCIT1OBUA

A
paBHbIM "2
9.4.4 CTeHKM BHELEHTPEHHO-CXaTbIX (CXKaTo-u3rmbaembix) 3MEMEHTOB CMIIOLIHOMO

=y
CeYeHnsa (KOMOHH, CTOEeK, Onop Wu T.n.) Mpu Awz2.3 cnegyeT, Kak MnpaBumo, YKpennsTb
nonepeyHbIMn pebpamm XeCTKOCTM B COOTBETCTBUM C TpeboBaHusmn 7.3.3.

9.4.5 MNMpwu yKpenneHnn CTEHKN BHELIEHTPEHHO-CXATOro (CXKaTo-n3rmbaemblx) afieMeHTa

3
npoaoNibHbIM pebpom KEeCTKOCTM (C MOMEHTOM UHepLMn =6ty ), PacnonoXeHHbIM
nocepeavHe CTEHKU, Hamboriee Harpy>XeHHyt 4YacTb CTEHKM Mexay MosicoM U ocblo pebpa
cnefyet paccMatpmBaTb KaK CaMOCTOATENbHYK MIIACTUHKY W NPOBEepsATb No dopmynam
Tabnuubl 22. MNMpyn 9TOM pacyeT U NpPoeKkTUpoBaHue pebpa M anemeHTa B LEenoM crneayeT
BbIMOMHATL C y4eTOM TpeboBaHumn 7.3.4.

9.46 B cnydaax korga pakTMyeckoe 3HayeHue YCOBHOW TMOKOCTU CTEHKU M

A .
npeBblllaeT npeaenbHoe 3HayeHne YW, BblYMCNEHHOe Ans cedyeHun Tuna 1 no dopmynam

Tabnuubl 22, a anNa cedeHnn TMnoB 2 n 3 ¢ y4eTom npumedaHms 2 tabnuubl 22 (npu =05 ),
A0oMnycKaeTcs NPoOBEpPKY YCTOMYMBOCTU CTepXHA no copmynam (109) (115) n (116), a Takke

npu =05 po dhopmyrie (111) BbINONHATL C y4ETOM PacYETHON YMEHbLUEHHOW nriowaam Al B
cooTBeTCcTBUU C 7.3.6.

Ta6nuua 22



Tun " Cxema cowonan Venoen '
ceve- u IKCUCHTPHCHTET anMeHeﬂs“ﬂ npeﬂenBHaﬂ YCHOEHaH
Hity : : dopmyn _ FUOKOCTS CTEHKY A,
Yy ¥ 1<m<16; [}k EEY N _
1 - }El_ e he<2 | A=Ay, =13 40,1517 (125)
T X | nByTapa  |_ - _ _
yoy oy eg>@g  (A22 | A, =X, =12+035X,<31  (126)
Y,
L4 S : rel —'—'
2 B B A‘uw = 1'uwz =1,42
x X
1 1<as2 ] caR,Y, <
y Vo,(2—a++a? +48%)
7 20,7 +24¢ ' (127}
l<sasg T N
3 — Eq_ . @2 o | A, =075%,,<052+1,8a  (i28)
y= ' '
il L<br Ihy<2; Ko = OA4+0,07., X140,25 (2~ 5, 1B )
4 * * T | (129)
08<A,<4
y
Y e Y] &
5 :ﬁ )j m, =1 T ‘
| —bx—{l—x |m 2 | M= 2/AR, ¥, /N <55 (130)
J y :

Obosnauenusn, npunamee ¢ mabauye 22:

A  — YCnoBHaf rHOKOCTL CTEPXAS B IIOCKOCTH ASHCTRUA MOMEHTE;

Cpr— KO PHLHCHT, ONpeLenaeMbli 0 TaGmuue 17 B 3aBHCHMOCTH OT O

o = {o; — 02} / O] (30eck ©; — HapQoMbMIEE CHKUMAIOUICE HANPKCHHE Y PAcMerHOW IpaHuubl CTEHKM,
BPUHAMAEMOE CD SHAKOM «ILHOCH H BhMKCNeHHoe 6e3 yiera KO3 MUIUEHTOR ¢, €@ H @.y: © 2 — COOTBETCTBYIOLIEE
HAIPAMERNE Y NPOTHBONOIOXKHOM pacueTHol Tparuupl crenxn); B = 0,15 ¢, T /0y (3aecy T= O / (1, h,) — cpeanee
KacaTeNbHOe HANPMKEHHE B PacCMaTPHBaEMOM CEUCHUH, HI Kopofuaroro cesenna 7= G/ (21, h.); by~ WHpHHA AORKH
TaBpa.

HpuMeyanua

1 Jing cevenuii tana } npu snpavexnsx 0 < m, < | w10 < my <20 3rauenna 7\.““, cleAyeT ONPEIEnaTh

JUHEHHOR MHTepronguneli Mexay 3HauYCHHAMH luw, BBMUCHEHHBIME cornacHo 7.3.2 (m,=0) nnv 8.5.8 (m, =20) n

na dopmyaam (125) u (126) cOOTBETCTBEHHO. _
2 JIns ceuenus THna 2 mpu O. < 0,5 sHaueuwe A, CNGAYET ONDGINENSTH ABKAK: COoracHo 7.3.2 # ¢

ucrions3osannem dopmyn (125), (126); npn 0,5 < @ < 1 — juHeHHOH WHTEPNONAUMEH MEWIY IHAYCHUAMU luw.

BelMcesEbIME Apn O, =0,5n a= L. _ - —
3 Jln cevewns a4 mpu A < 0,8 umu A > 4 B dhopmysc (129} enexyer upuiamars K= 08 unn A =4

COOTRETCTBEHHO. _
4 Jina cevewnds Tama 5 npu smavemuax 0 < my < 1 3HAMEHAA l,m,cnemre'r onpenensre  huHeino#

uiTEpIONAUMEH MexNcy 3HAYEHHUAMH lm,,, peMUCACHHBIME cornacHo 7.3.2 (w1, =0) u no dopmyne (130),

9.4.7 YCTOMYMBOCTb MOSACOB (MOMOK) BHELEHTPEHHO-CXAaTbIX (CXKaTo-n3rmbaembix)

_ O,SSXX(X )54 _
CTepXHeun cC rMOKOCTbIO y cnenyeTt cyHuTaTb O6eC|'|e‘-|eHHOV|, ecnn ycrnoBHad

= V/Ry/E her= (b1 1t )Ry /E
rMBKoCTb cBeca nosica (Monku) A (bEf/tf) Y"~ wnn nosicHoro nucta 't (ef'l f) y



o . . A A
He MpeBblllaeT 3Ha4YeHWn npeaenbHon ycrnoBHom rmbkoctm Ut (TUF1) onpegensembix no

dopmynam Tabnuubl 23.

A LW A EL ML W L

Ta6nuua 23

Ipenenshad yonosHaa rHOKOCTE

Tun Cxema ceueHHA H Yenoswe vBECa N0gca ')L“f HAK MOACHOTO
ceve- IKCUSHTPUCHTET npHMene- -
Hin 1S Jmcra 7\.%1 npy rHbKoCTH
dopmyn . - =
crepxnus 0,8 7\,_\. (A ¥ ys4
1 My = M= 001154 0,7R Im,. (132)
0sm, <5

) Mt =M= 0.015,3+1.3% ym, (133)
3 y X,,f =0,36 + O,IOXX (134)
x—— %
=3 i
y

I ———

4 : 7\',{f=0,36+0,107\,.\, (135)
x—“--eT X , 'ej"y X
Y y

Obosnauenue, npuuamoe ¢ mabnuye 23:

m = 20) COOTBETCTBEHHO.

Mpumewanue—1Ilpu §<m, <20 suadesns X“f (X

Km — DpeaeabROS 3HAYEHHE YCNOBHOM THOKOCTH CBECA MOACE WIH MOSCHOTO fucra LEHTPARBHO-CIKATOTO
2NEMEHTA, ONPEALIeMoe cornacko Tpebonanuam 7.3.8 u7.3.9,

MeXIY 3HAMEHHAMHM 7“uf (7\.“;'1 ), BEMECNEHHBIMH [0 (hopMyaIaM HacTORMei TAGMHIE,

uf 1 } CHEXYET ONPEREAsTs Mupeitnoit HHTEPRONAUME

H cornacuo 8.5.18 u 8.5.19 (npu

9.4.8 [na nomnok (CTeHoK) c oTrmbammn (CM. pUCyHOK 5) 3Ha4YeHUs npepaesibHow

. A
YCINOBHOW MBKOCTH Mu ("u1), onpemensiemble no dopmynam Tabnuusl 23, cnegyet

YMHOXWUTb Ha KoadhpuumeHT 1,5.



Pa3mepsbl oTrnba cnegyet onpeaenatb cornacHo tpebosanuam 7.3.10.
9.4.9 [llpyM Ha3HAYEHUM CEYEeHUN BHELEHTPEHHO-CXAaTbIX W CXKaTo-n3rmdbaembix
SNeMeHTOB no npegenbHon rubkoctn (pasgen 10.4) 3HavyeHUA npegenbHbIX YCNOBHbIX

rMBKOCTEN CTEHKU }‘“W, onpegensieMblx No dopmynam Tabnuubl 22, a Takke MosiCoB M
A
("'"1), onpemensiembix no dopmynam Tabnuubl 23 U cornacHo TpeboBaHuaM 9.4.8,

/onAR,IN

[AONycKaeTcs yBenuMuMBaTb YMHOXEHMEM Ha KO3hULNEHT (3pecb Pm -

o C o
MeHbluee U3 3HauyeHun Pe , Py , Pexy , ucnonb3oBaHHOE nNpuW MpoBepke YCTOUYUBOCTU
anemMeHTa), Ho He bonee 4yem B 1,25 pasa.

10 PacyeTHble AfIUHbLI U npegernibHble rMOGKOCTU 3NEeMEHTOB CTallbHbIX KOHCTpYKUMﬁ

10.1 Pac4yeTHble ONUHbI 3NeMEeHTOB NJIOCKUX hepM 1 cBA3en

10.1.1 Pac4yeTHble ONVHbI CKaTbIX 3NIEMEHTOB MMOCKMUX (DEPM U CBSA3EN B UX NIIOCKOCTU

b N 13 NNOCKOCTH bis (pucyHok 13, a, 6, B, T), 32 UCKIMIOYEHNEM 3MIEMEHTOB, YKa3aHHbIX B
10.1.2 n 10.1.3, crnepyeT npuvHuMmaTh no tabnvue 24.

l r l

2 ———
\ 28 =~ JE Zl%h.
N v
6) { o !
1
— "~ [y 3

\<y

1/

AN

a ~ TpeyrofibHas co CTOAKAMMU; 6 ~ PACKOCHAN; 6 — TPEYFONLHAs CO WINPEHIeRIMHU;
2 ~IOJYpacKOCHas TPEyronbHas; ¢ — HepeKkpecTHas

Pucynox 13— Cxembl AJis1 OnpeeJeHist pacHeTHIX UTHH CHATHIX IEMEHTOB
(06Go3HaueHHsI ~ CM. Tadsiuny 24) peweToK dhepm

10.1.2 PacyeTHble AfnHBbI b n bia BepXHero nosica pepmbl (HEPaA3PE3HOro CTEPXKHS)
NMOCTOSAHHOIO CEYEHUS C PasfUYHbIMU CXXUMAKLWMMN MU PaCTArMBaOLWMMKN YCUIUSIMU Ha



y4yacTkax (YMCro y4aCcTKOB paBHOW ANNHbI k=2 ) B NIPeanosioXKeHUN LWapHUPHOIO COMpsiKeHNs
(pycyHok 14, a) aneMeHTOB peLleTKn 1 CBA3en JonyckaeTcsa onpenensatb no opmynam:
B NS0OCKOCTU nosica oepMbl

_ 3
L=(0.176°+0,83)1>0,8l (136)

roe % - oTHoweHne ycunumgd, cocegHero ¢ MmakCcnumarlibHbiM, K MakCumasibHOMY yCUInto

B naHensix pepmbl; npy atom 1=¢=—0,95 .
N3 NAOCKOCTM Nosica hepmbl

)2k*3

gf,1:[0,75+o,25([3/k—1 ]1120,51_L

, (137)

roe P - oTHoweHMe cymmbl younuit Ha Bcex yuacTkax (paccMaTpuBaemoil AfuHbI
Mexay TOo4YKaMu 3akpenneHuss nosica M3  Mf0CKOCTU), KpOMe MaKCUManbHOro, K

MaKCMManbHOMY YCUIUIO; NpU 3TOM (k_1)252_0’5. Mpn BblYMCHIEHMM NapameTpa B s
hopmyne (137) pactarnBarolime ycunmsa B CTEPXKHAX HEoBXxoauMmMo MNpuHMMAaTb CO 3HAKOM
"MUHyC".

Ta6bnuua 24
HanpasneHue npogonbHOro n3rmdba anemeHTa epmbl PacueTHble AnvHbI & 1 Lty
NOACOB | OMOPHbIX NpoYmMX
packoCoB | 3reMeHTOB
N ONOPHbIX peLleTkn
CTOEK
1 B nnockocTv dhepmbi b :
a) ona epm, KpoMe ykasaHHbIX B rnosuvumm 1,6 I I 0,8l
6) ons oepm M3 OANHOYHBIX YrONKOB U bepm C I I 0,9l
NpUKpenIeHMeM dNeMeHTOB pPeLLETKM K nosicam
BNPUTBIK
2 B HanpaBneHuu, nepneHanKynsapHOM nNaoCcKOCTU
depmbl (M3 NNocKocTn hepmbl) by
a) ona epm, KpoMe yKasaHHbIX B rnosuumm 2,6 L L L
6) ansa pepm ¢ NpUKpeneHNEM 1EMEHTOB peLUETKM K L L 0,9
nosicam BrpUTbIK
3 B ntobom HanpasneHuu b=his ans gepm u3 0,85l ! 0,85l
OAMHOYHbIX YrOfKOB MPY OOUHAKOBbIX PACCTOSHUSX
MeXay ToYKaMu 3aKpensieHns 3NeMeHTOB B MIOCKOCTU
N 13 NIIOCKOCTN bepMbI

O603HaveHnsa, npuHATbIe B Tabnuue 24 (cM. pucyHok 13):
| - reomeTpuyeckasa gnvHa anemeHTa (pacCcTosiHne Mexay LeHTpammn 6rnvkanwmnx y3nos) B
NNOCKOCTN hepMbl;

L paccTosiHue mexay y3namu, 3aKpensieHHbIMU OT CMeLLEeHUst U3 NOCKOCTM dhepMbl
(nosicamu cpepm, cneumanbHbIMU CBA3SIMU, XKECTKUMWN NAUTaMM NOKPbITUIA, NPUKPENEHHbIMU




| K Nosicy cBapHbIMYM WBaMK Uy 6onTamu, 1 T.n.).

PacyeTHble ANUHbI b n bia BETBU CKBO3HOW KOJIOHHbI MOCTOSIHHOIO CeYeHus
(Hepaspes3HOro CTEPXKHSI) C PasfMYHbIMU CKUMAKOWMUMMN YCUIUSIMU Ha yyacTkax (4ucrio

y4acTKOB paBHOW ANUHbI kZZ) C rpPaHW4YHbIMWU YCMOBUSIMU, KOrga OOMH KOHeL, CTEepXHS
(HVKHUI) >KEeCTKO 3aKpensneH, a Apyrom - LWapHUPHO OnepT B MAOCKOCTU pPeELLUETKA Mpu
LAPHMPHOM KpenneHnn K HeMy 3neMeHTOB peweTkn (pucyHok 14, ©6), ponyckaeTcs
onpenenaTb No opmynam:

B NIOCKOCTU BETBU

3
= +
L=}/ 0,36+0,59° 0,6l (138)

roe % - oTHoWweHne ycunud, cocegHero ¢ MmakCcnumarlibHbiM, K MakCumalsibHOMY yCUInto

B MecTe 3agenku; npu atom 12020

a) 5)

l C653b

l
N;= Mna.:'i <
vl | Mo
— —

Ly

1-1 . N,
ceA3u =
6.1.chepmol / 7

3

"

8.1.¢heprul l,

a — nosca (epMbl; 6 — BETBH KOJIOHHE

Pucynox 14 — Cxempl 215 onpeaeaeHus1 pac4eTHOH JNNHLI Y1eMEHTOB

13 MJIOCKOCTUN BETBU

lef,l:(0’6 k +O,54B)%>O,5|1

, (139)

roe B - OTHOLWEHNEe CYyMMbI yCVIJ'IVII7I Ha BCEX Yy4acCTKax, KpoMe MaKCMMallbHOro, K

—-1)1=pb>
MaKCMalibHOMY YCUITUIO B MeCTE 3aeSiKu, Nnpn 3ToM (k 1)—5—0 .



B oboux cnyyasx | - anuHa yyactka (CM. pucyHkn 13 n 14); b paccTosiHne mexay
TOYKaMM CBA3EN W3 MNIOCKOCTU CTEPXKHA (CM. pPUCYHOK 14), M pacyeT Ha YCTONYMBOCTb
cneayeT BbIMOMHATbL HA MakcuMaribHoe ycunue.

10.1.3 PacyeTHble AOnuHbI b " 'efvl (Npy ponyweHnn, 4To OHWU He 3aBUCAT OT
COOTHOLLEHNSA YCUINN) ANIEMEHTOB NEPEKPECTHON PeLUETKN, CKPENNEHHbIX Mexay cobon (cm.
pucyHok 13, o), cnegyeT NnpuHUMaTh no tabnuue 25.

Tabnuua 25

KoHCTpyKumMs y3na nepecevyeHnsi 3rIeMeHToB

bele PacuyeTHas anuHa b 13 NNOCKOCTU pepPMbI
LIETKN

(cBg3M) npu nogaepXKuBaroLLEM dNEMEHTE

pacTsaHyTOM | HepaboTalwWeM | CKaToM

Ob6a anemeHTa He npepbiBalOTCA I 07l L
MopoepxusBatoWwmnm aneMeHT nNpepbIBaeTCcs U
nepekpbiBaeTca dacoOHKOM:

paccMaTpuBaeMbI ANIEMEHT He 0.7, b 141,
npepbiBaeTcs
paccMmaTpmMBaeMbIl ANEMEHT NpepbIBaeTCs U 0,71, - -

nepekpbiBaeTca dacoOHKON

O603HaveHns, npuHATbie B Tabnuue 25 (cm. pucyHok 13, g):
| - paccTosiHMe OT LeHTpa y3na hepmbl (CBA3N) OO TOUKN NEpeCceYeHns ANIEMEHTOB;

b noJiHaa reoMmeTpnyeckad arinmHa afieMeHTa.

10.1.4 Pagunycbl WHEpUMM i-X CEYEHUN JNEMEHTOB U3 OOMHOYHLIX YrOSIKOB MNpU
onpegeneHmm rmbkocTn cnegyeT NPUHNMATb:
npu pacyeTHonm pAnvHe anemeHTa He MmeHee 0,851 (rge | - pacctosHue mexay

o i=L.
LeHTpaMun bnmkanwmnx yanos) - MUHUMasbHbIMM ( bnin );
B OCTanbHbIX Cnyyasx - OTHOCUTENbHO OCWM YrofKa, MepneHauKynapHOn wunu

o i= i=i
napannenbHOn nnockoctn gepmbl ( Y unm Y), B 3aBMCUMMOCTU OT HanpasrieHus
NpoaoNibHOro n3rmba.

10.2 Pac4yeTHble ANUHbI 3/IEMEHTOB NMPOCTPAHCTBEHHbIX pelleT4YaTbIX KOHCTPYKUUN, B
TOM YUCrie CTPYKTYPHbIX

10.2.1 Pac4yeTHble AfvHbI b SNIEMEHTOB CTPYKTYPHbIX KOHCTPYKUMW crnegyet
npuHUMaTb no Tabnuue 26 (I - reomeTpudeckas ANUHA 3reMEeHTa - pPaccTosHUEe Mexay
LeHTpaMu Y3ri0oB CTPYKTYPHbIX KOHCTPYKLURA).

Tabnuua 26

OneMeHTbl CTPYKTYPHbIX KOHCTPYKLIMIA PacueTHas anvHa
b

1 Kpome yKkasaHHbIX B no3mumsax 2 n 3 |

2 HepaspesHble (He npepbiBatoLLMecs B y3rax) nosica, a Takxke 0,85l
3NeMEeHTbI MOSICOB U peLleToK, NPUKPENSeMblX B y3nax cBapkon
BMPUTLIK K LUIAPOBbLIM UMW LIUIIMHOPUYECKAM Y3MOBbIM 3f1IeMEHTaM




3 V13 0ANHOYHbLIX YronkoB, NPUKPEnseMbiX B y3rnax O4HOW NMOSKOWN:

a) ceapHbIMK WBaMKU unn 6ontamun (He MeHee OBYX),

pacnonoXeHHbIMW BAOSb aneMeHTa, npu !/ in :

0o 90 I
cB. 90 oo 120 0,90l
cB. 120 go 150 (TonbKo ANna aNemMeHTOB peLLeTKN) 0,75l
cB. 150 oo 200 (Tonbko AN 9f1eMEHTOB PELLETKN) 0,70l
6) ogHUM GonTom npw ! in

0o 90 |
cB. 90 0o 120 0,95l
cB. 120 go 150 (Tonbko AN 9NeMEHTOB PELLETKN) 0,85/
cB. 150 go 200 (TonbKko Ang 9aNneMeHTOB peLleTKu) 0,80l

Paguycbl uvHepuumn ceyvyeHUn i-X 3NEMEHTOB CTPYKTYPHbIX KOHCTPYKUMA  Mpwu
onpegerneHnm rmbkocTn cnegyeT NPUHNMAaTb:
ANA CKaTo-u3rmbaemMbiX 3NEMEHTOB - OTHOCUTESNBHO OCW, MEPNEeHOUKYNSPHON Wnn
o =i

o 1= |
napannesibHoOM NMoCKOCTU na3rnba ( k nin y ); B OCTallbHbIX Cly4YadaXx - MUHUMalrlbHbIMU

(i: hin ).
FTAPAHT:
Hymepaunsa nyHKTOB NpUBOANTCA B COOTBETCTBUN C UCTOYHUKOM
10.2.3 PacueTHble anuHbl b N pagnycbl UHEPLUUU CEYEHUN i-X CXKaTblX, PaCTAHYTbIX U
HeHarpy>XeHHbIX 3f1EMEHTOB MPOCTPAHCTBEHHbIX KOHCTPYKUWMA (pUCyHOK 15) M3 OOMHOYHbIX
YrofikoB Npw onpeaenennn rmbkocTn cnegyet npuHMMath no tabnuvuam 27, 28 n 29.
10.2.4 [Onsa onpegeneHus pacyeTHbIX AfWH pPackocoB MO puUCyHKy 15, B, npu

npukpenneHmm mx 6e3 (pacoHOK K pacrnopke U MOsCy CBapHbIMM LWBaMU unu 6ontamm (He
MeHee [BYX), PacrnofioXXeHHbIMWU BOOSMb packoca, 3HayeHue KoadpduumeHTa pacyeTHOM

ONWHbI Hd cnefyet NpuHUMaThb MO CTpoke Tabnvue 29 npu 3HadeHun n "o 2". B cnyyae
NPUKPENSIEHNSS UX KOHLOB OAHMM OONTOM 3HayeHue Hd cnegyeT npuvHMMaTb MO CTPOKe
Tabnuupl 29 "OgHnm 6ontom 6e3 hacoHKKN", a Npu BbIYNUCNEHUN 3HAYEHNS b no tabnuvue 27
o,5(1+ ud)

10.2.5 PacyeTHble OfvHbI b N pagnycbl MHEPLUUN i-X SNEMEHTOB M3 TPYyD MNn napHbIX
YronkoB crnegyeT npuHnuMaTh cornacHo tpebosaHuam 10.1.1 - 10.1.3.

BMECTO Hd cneagyet npuHMMaTb



a) 8)
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wE w3
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r) e)
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a, b, @ — C COBMELISHHLIMHU B CMEXHBIX Tpaddx y3inaMmu, e, o-c¢ HCCOBMCUICHHEBEIMH B
CMEKHBIX IpaHAX y3JlaMHi; € — C YaCTHYHO COBMCIICHHBIMH B CMEMKHBIX I'PaHsX y3J1aMH

Pucynox 15 ~ CxemMbl pOCTPAHCTBEHHBIX PEMIETYATHIX KOHCTPYKIHI

10.2.6 Pac4yeTHble AOnWHbI CXaTblX 3MEMEHTOB MNPOCTPAHCTBEHHbIX peLleTyaTbiX
KOHCTPYKLUMIN OOMNycKaeTcsa onpeaerniaTb U3 pacyeTa C UCMNOoSib30BaHMEM CePTUPULMPOBAHHBIX
BblYMCIIUTENBHBLIX ~ KOMMMEeKcoB (B MpeanonioXeHun  ynpyrom  pabotel  ctanu U
HegedopMUpOBaHHOM cxeMbl). [lpy 9TOM pekoMeHOyeTcsa WuCnonb3oBaTbh MPOrpamMMHbie
KOMMMEKCbl, B KOTOPbIX Hecywas CnocOBHOCTb CXaTbiXx CTEPXHEW onpegeneHa C yy4yeTom
HennocKon opmbl NPOAONBHOIO n3rnba.

Tabnuua 27
OrieMeHTbl NPOCTPAHCTBEHHbIX CxaTble N HeHarpyXeHHble PacTaHyTble anemeHThbl
KOHCTPYKLWIA SNIEMEHTHI
b i ke i
Mosca:
no pucyHky 15, a, 6, B b i b inin
no pucyHky 15,1, 4 0,73k, ki 0,73k, inin
no puUcyHky 15, e 0,64k, i 0,64k, i
Packocbl:
no pucyHky 15, a, a4 Hakic knin kL (Idl ) nin (ix)
no pucyHky 15,6, B, T, € paby Imin b i
Pacnopku:
no pucyHky 15, 6, e 0,80k knin - -
Nno pUCyHky 15, B 0,73k imin

O603Ha4veHns, NpuHATbIE B Tabnuue 27 (pucyHok 15):
be - yCrnoBHasi AnNuHa, npuHumaemas no tabnvue 28;




Hd - KOOPUUMEHT pacyeTHOM ONUHbLI packoca, NPpMHUMaeMbin no Tabnuue 29.
MpumeyvaHunsn

1 Packocbl No pucyHky 15, a, 4 B TOYKaxX nepeceyeHns OMKHbI OblTb CKpenneHbl Mexay
cobown.

2 3HayeHune ¥ gna pacnopok no pricyHky 15, B A@HO AS PABHOMOMOYHbIX YTONKOB.

3 B ckobKax JaHbl 3Ha4eHst ¥ 1 i Anst packocoB 13 MIIOCKOCTU FPaHN KOHCTPYKLIMM.

Ta6bnuua 28
KOHCprKLI,Vlﬂ y3Ina nepece4dyeHuna arieMeHToB YcrnoBHas ANvHa packoca kit npu
peweTkn noaaepXunBatoemM anemMmeHTe
pacTAAHyTOM HepaboTal | cxaTtom
Lem
Ob6a cTepHs He NpepbiBaOTCS b 1,34 0.8l
MopoepxuBaloWwmnm aNeMeHT NpepbIBaeTCcs U
nepekpbiBaeTCca oaCoHKOW; paccMaTpmuBaeMbIn
3NEeMEHT He npepbiBaeTcs:
B KOHCTPYKLMAX MO pUCyHKy 15, a 1,3k 1,6k Ly
B KOHCTPYKUMSIX MO pUcCyHKy 15, g (1,75-0,15n Ju (L9-0.1n 4 L
Y3en nepeceyeHunsi arieMeHTOB 3aKkpensieH oT b b b
CMeLLEHMNS U3 NIIOCKOCTU rpaHn (anadpparmomn m
T.M.)

O603Ha4veHne, npuHaToe B Tabnuue 28 (pucyHok 15):
n:Im,minldl(ld,minlm)

roe min 1y bimin _ ayMeHbLIME MOMEHTDI NHEepLMMN CeYEeHNs COOTBETCTBEHHO MNosica u
packoca.

Mpumeyanue - Mpn n <1 1 n > 3 B popmynax Tabnuubl cneayet NpUHUMaTb
COOTBETCTBEHHO N =1 KM n = 3.

Ta6bnuua 29
MpukpenneHue packoca K 3Ha4eHne n 3HaueHue M npu hin | paBHOM

noscam Ao 60 cB. 60 go 160 cB. 160
CsapHbiMu WwiBamu, 6ontamm o 2 1,14 0,54 + 36imin / | 0,765
(He meHee OByXx), Csblwe 6 1,04 0,54 +28,8iyin/ | 0,740
pacnonoXeHHbIMN BOOSb
packoca
OaHum 6ontom 6e3 hacoHkm Mpun NoOdbIX 1,12 0,64 + 28 8inin / | 0,820

3HaYeHusaX

O603Ha4veHns, NpuHATbLIE B Tabnmue 29:
n - no tTabnuue 28;

| - ANUHa, NpUHMMaemas paBHoii: U - gna packocos no pucyHky 15, 6, B, T, €; % no Tabnuue
28 - ansa packocos no pucyHKy 15, a, Aa.

MpumeyvaHuna

1 3HaveHune M npu 2=N=6 creayeT onpenensTh NMMHENHON MHTEPMNOMNALUEN.
2 Npw NprkpenneHnn ogHOro KoHLa packoca K noscy 6e3 pacoHOK cBapkon unu ontamu, a




BTOPOro KOHUA - Yepes (pacoHKy KOahPULMEHT pacyeTHOW ANUHLI packoca crnegyeT

npuHMaTh pasHbiv O5(1+ 1) : npu nprKpenneHn 0BoMX KOHLIOB PACKOCOB Yepes hacoHKM

Ud = 1,0

10.3 Pac4yeTHble ANUHbI KOMTOHH (CTOEK)

10.3.1 PacyeTHble AnuHbl b KONMOHH (CTOEK) MOCTOSIHHOrO CEYEHUA UNN OTAENbHbIX
y4aCTKOB CTYMeHYaTbIX KOSIOHH crnefyeTt onpenendartb no doopmyne

Le=pl , (140)

roe | - AnnHa KOMoHHbI, OTAENbHOro y4acCTKa ee UJ11 BbiCOTa 3Taxa,

M - koathPULMEHT pacyeTHON AJIUHBI.

10.3.2 Tlpn onpegeneHun KoadPUUMEHTOB pacHETHOW AfIMHbI KOJIOHH (CTOEeK)
3HayeHus NPOLOSbHbIX CUIT B AfIEMEHTax CUCTEMbI criedyeT NpUHUMaTh, Kak npasuno, Ang
TOr0 COYEeTaHUA Harpys3ok, Afs KOTOPOro BbINOSHSAETCA MNpPOBEPKA YCTOMYMBOCTWU KOSOHH
(cToek) cornacHo pasgenam 7 mn 9.

Honyckaetcsa onpepenstb KOI(PMUUMEHTLI pacyeTHOW ASIMHbI KOFIOHH MOCTOAHHOIO
ceyeHss N OoTAenbHbIX Y4YaCTKOB CTyNeHYaTblX KOMOHH Wb ONA COYeTaHuUsl Harpysok,
AaroLero HanbonbluMe 3Ha4YeHUs NPOAOSIbHBLIX CUI B KOSTOHHAX M Ha OTAENbHbIX y4acTkax, U

nonyyeHHble 3HayeHust koadpduumeHtoB H  ucnonb3oBaTb AN y4acTKOB € APYrMMM
COYEeTaHUAMU Harpy3oK.

Mpn aTOM HEOBXoaMMO pasnunyaTb HECBOOOAHbIE (pacKpenneHHbIE) pambl, Y KOTOPbIX
y3nbl KpENSEHNs purenen K KOSIoHHaM He MMetloT cBoOoabl NepemeLleHNa B HanpasneHun,
nepneHaMKynsapHOM OCK KOSIOHHbI B MSIOCKOCTU pambl, U cBOBOAHbIE (HepacKpenseHHbIe)
paMbl, y KOTOPbIX Takme nepemeLleHns BO3MOXHbI (CM. pucyHOoK 1).

10.3.3 KoadbpmumeHTbl pacyeTHoM AnuHbl M KOMOHH (CTOEK) MOCTOSIHHOrO CeyveHust
cnefnyeT onpenenaTb B 3aBUCUMOCTM OT YCNOBWUI 3aKpensieHns MxX KOHLIOB M BuAa Harpysku.

[ns HEKOTOpbIX CNy4YaeB 3aKpenneHns KOHUOB M BMAa Harpysku 3HadeHust 1 npueeneHbl B
Tabnuue 30.

Tabnuua 30

Cxema
3ARPEILICHI
ROMOHHBE
(cTolikn) it
BHJ,
HArpy3Ku

1] 1.0 0,7 0,5 2,0 1,0 2,0 0,725 1,12

KoadhpmumneHTsbl pacyeTHOM AfnHbBI KONOHH (CTOEK) MOCTOSIHHOIMO CeYeHUsi C Yrnpyrum
3aKpernrneHneM KOHLIOB criegyeT onpenendatb no popmMynam, npusegeHHbIM B Tabnuuax V.1 un
.2 npunoxeHus W.

10.3.4 KoapduumeHTbl pacyeTHoW AnvHbl M KOMOHH MNOCTOSIHHOIO CeYeHus B
NMOCKOCTU CBOBOAHBLIX MM HECBOBOAHBLIX Pam Mpu XXECTKOM KPEMNMEHNN purenen K KonoHHam



N Npy OOMHAKOBOM Harpy>XeHun Yy3rioB, pacrorioXeHHbIX B OAHOM YpOBHe, criegyet
onpeaenaTb No popmynam tabnvubl 31.

10.3.5 lMpwn oTHOWEHUMU H/B=6 (rae H - nonHaga BbicoTa cBOGOAHON MHOrO3TaXKHON
pambl, B - WmpuHa pamel) omkHa 6bITe NpoBepeHa obLasa yCTOMYMBOCTb pambl B LIEMOM Kak
COCTaBHOIO CTEPXHS, 3aLLEeMIIEHHOro B OCHOBaHMM 1 CBODOAHOrO BBEPXY.

10.3.6 lpu HepaBHOMEPHOM Harpy>XeHMM BEPXHUX Y3MOB KOMOHH B CBOBGOAHOWM
OLHO3TAXXHOW pamMe U Hanm4ymm XecTKoro Aucka NoKpbITUS UNN NPOOOSIbHBIX CBA3EN NO BEpXY

BCEX KOJIOHH KO3(PPUUMEHT pacyeTHOW OSIMHbI Hef  HanGonee Harpy>eHHOW KOSOHHbI B
NMOCKOCTU paMbl criegyeT onpeaensTtb no opmyrne

, (146)

roe 1 - koadppmumMeHT pacyeTHOMN ANVHbI NPOBEPSIEMON KOMOHHbI, BbIYUCIEHHbIN MO
dopmynam (141) n (142) tabnuubl 31;
I. N

¢, ¢ - MOMEHT MHEepLMN CeYeHuss n ycunue B Hambornee HarpyXeHHOW KONOHHEe

paccMaTpuMBaeMol pamMbl COOTBETCTBEHHO;

N, Xl o .
1, 71 - cyMMa pacyeTHbIX YCUSIMA U MOMEHTOB WMHEPLMM CEYEHUA BCEX KOSIOHH
paccMaTtpMBaemMon pambl U YeTblpex coceaHux pam (N0 ABe C  KaXOoW CTOPOHbI)
COOTBETCTBEHHO; BCE YCUNUA crnegyeT HaxoguTb Mpu TOM XKe COYeTaHuUM Harpys3oK, KOTOpoe

N o
BbI3bIBAET yCUNME € B NPOBEPSAEMOU KONOHHE.

Ta6nuua 31
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KoatpHunenT pacteTHOH ANHHE!

Cxema pamet 7 )
NL N CeofGoaHBe paMul
1 = Ll
Vg, N, ¥ i H=2yit— 4n
I$ 4 1 k(n, +ny) |
k+1
B A, A E+1
N I N _{f_l.li
= Icll
L Ll = p=w si= n+056 (142
T \fn+0,14
N I REAL k(nl + nz) '
I ' L < k+1
il M A k>2
Bepxunit stax
| Hpitpy) | 2k(n +m,) Tiph n.<0,2
1 EE {f\, ' k+1 k+1 - (p+0,680n+022 .
N L Cpernit 31ax V0.68p(p +09)n +0,08)+01n '
I I I I ol = k(pl+p2) k(”] +n2) i
T—1 1.3~ k+1 k+1 (143)
s e Hnxxuil aTax 03 :
I In | e 2k(P1 +p2) k(nl +n2) npua >0, 1
& R BB 2 PE I 1= {p+063Wn+0.28
B Jon(p+09)+01n
(144)
Yacmuere cuyvau
010,03 - n+0,22
p=0 50 0,2 H=215 n
% "’ J‘F ’: :1=
A I, 3 Cs. 0,2 ‘u =7 0 n+ 0;28
i { > ’ n
0,03< p <50 ® = (p+ 0,63)
Vp(p+09)+01
010,03 n+0,22
* = 1'
p=w ,1100,2 ﬂ 21 n_,_o'og
i, i, 7
Cs.02 _ [n+028

ﬂ

OkoH4vaHue Tabnuupbl 31
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Cxema paMsl » n KoadrumenT pacuerolf anuis
. HecpoGomHbe pamu
1’ ¥ 'Ig Par T Rh Bepxnuit stax
J\T .l\r N A" IN' [
v ©Lvr 4 Id It 1 0,5(p1 +Pz) n, +n,
AN R | I R . =V[1+0,46(p+n)+0,18pn
: PeiHMiT 3TAK 1
3 +0,93(p+n)}+071pn
< [05(p+p) |05(n +n ’
I In| 1 P 050 +,) (145)
& Ay A : j‘? Hmxanii sTax
L Lt (P1 + Pz) 0,5 ("1 "'”2)

Yacmuwie cayuau

1l e [Lx0%6n
p=0 11 1+093n

Pop
ey

st ﬂ'_ 1+O,39n
S 2+154n

oy
oy

Oboswnavertn, npunamete ¢ mabnuye 31:
I, iz 0 Iy, Ty — MOMEHTSI HEEPIURH CEUEHNUS pUrencl, PHMBIKAIIIMX COOTBETCTBCHKC

K BEpXHeMY # RE/KHCMY KOHLAM NPOBEPACMOH KONOHHEN
I, |, — COOTBETCTBEHHO MOMEHT MHEDIHH CCUEHHS M ATMHA POBEPAEMO KONOHHE;

1, &, I — NPONETHE panbi;
¥ — 9HCIIO NPONETOB;
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10.3.7 KoadbpumumeHTbl pacyeTHoM AnuHbl M OoTAenbHbIX y4acTKOB CTyneHYaTbIX
KOMOHH B MIIOCKOCTU pambl criegyeT onpeaenstb CornacHo rnpuroxeHunto .

Mpwn onpepeneHnn ko3dUUMEHTOB pacyeTHOM AnuMHbI 1 Ans cTyneH4aTblX KOMOHH
paM OOHO3TaXHbIX MPOU3BOACTBEHHbIX 34aHUN OOMYCKaeTCA:

He y4uUTbiBaTb BIIMSHWE CTEMEHU 3arpy>XeHUs N KEeCTKOCTM COCEOHWX KOMOHH; Ans
MHOrONpPoNeTHbIX pam (C YNCIIOM NPONeToB ABa W Gonee) npu HanUuMM XXeCTKOro Aucka
MOKPbITUA UMW  NPOAOSbHbIX  CBSA3EW, CBA3bIBAKOWMX MOBEPXY BCE  KOJIOHHbI U
obecneynBaroLLMx NPOCTPAHCTBEHHYIO paboTy COOpYXeHUs, onpeaenaTb pacydeTHble ASINHbI
KOMOHH KakK Ansi CTOEK, HeNOABMXHO 3aKpEenSieHHbIX Ha YPOBHE purenen.



10.3.8 KoadpdbuumeHTbl pacyeTHon anuvHbl H | onpegeneHHble Ans KONIOHH CBOOOAHbIX
OOHO3TaXHbIX (NPU OTCYTCTBUW IKECTKOro AUCKa TMOKPbITUS) M MHOrO3TaXHbIX pam,

[onyckaeTcs yMeHbLUaTh YMHOXeHNeM Ha koaddumumneHT ¥V | onpeaensiembinn no popmyrne

5/4
“’:1_“[1_((”’5)2] . (147)

rme 0=0,65—0,9B+0,25p .
o=A/Y1+m <5 .
3n0ecb 0603Ha4YeHo

B=1-M,/M <2 m=MA/(NW,)

Ao yCrnoBHas rmbKOCTb KOMOHHbI, BbIYMCNIEHHAdA C ydeTom TpeboBaHun 7.3.2 n 7.3.3.
PacyeTHble 3HaueHuss npogonibHon cunbl N u  wmarmbawowero momeHta M B
paccunTbiBaeMon cBobogHOM pame criegyeT onpenenaTb cornacHo TpebosaHmsm 9.2.3.

3HayeHne marmbarowero MOMeHTa M, cnefyeTt onpeensTb ANS TOro Xe coyveTaHus
Harpy3oK B TOM >Xe CeYeHUM KOJNOHHbI, rae gencteyet mMomeHT M, paccmaTpuBas pamy B
AaHHOM pacyeTHOM crlyvae Kak HeCcBOOOAHYHO.

10.3.9 Pac4yeTHble ONUHbI KONIOHH B HarnpasBneHuu BOOMb 34aHus (M3 MNSIOCKOCTU
pambl), Kak NpaBumno, crnegyet NPUHMMAaTb PaBHbIMU PACCTOAHUAM MEXAY 3aKpenseHHbIMK OT
CMELLEHNsT M3 TMMOCKOCTU pambl TOYKaMu (Onopamu KOJSIOHH, MNOAKPaHOBbIX 6anok u
NOACTPONUITbHBIX d)epPM, y3rnamu KpenneHusa cBA3en u purenen n 1.n.). PacyeTHble OnWHbI
Jonyckaetca onpefensatb Ha OCHOBE pacyeTHOM CXeMbl, Yy4yuTbiBaloWwen dpakTuyeckme
YCNOBMS 3aKpEnfeHNa KOHLOB KOJTOHH.

10.3.10 PacyeTHy0 OANWHY BETBEW MIIOCKMX ONOP TPaHCMNOPTEpPHbIX ranepen criegyet
NPUHUMATb PaBHOW:

B NPOAOSIbHOM HanpaBfeHun ranepen - BbiCoTe onopbl (OT HM3a 6a3bl 40 OCK HUXKHETO

nosica doepmbl Unn 6ankun), yMHOXeHHOM Ha koadbduumeHT M | onpeaensieMblit kak ons ctoek
NOCTOSIHHOIrO CeYEeHUs B 3aBUCUMOCTU OT YCIOBUIN 3aKpensieHUst UX KOHLOB;

B rnonepevyHoM HanpasneHun (B MIIOCKOCTU OMNOPbl) - PACCTOSHUIO MeXOy LeHTpamu
y3NnoB; Npu 3TOM AofmkHa ObiTb npoBepeHa obuwiad yCTOMYMBOCTb OMOpbl B LIENOM Kak
COCTaBHOIO CTEPXHS, 3aLLEMIIEHHOro B OCHOBaHMM 1 CBOOOAHOrO BBEPXY.

10.4 NpepenbHbie rTMOKOCTN 3NNIeMEHTOB

10.4.1 TwmbkoCTM 3NEMEHTOB 7“_'“/', Kak npaBufio, He [AOSMKHbl MpeBblilaTb
npegenbHbIX 3Ha4YEHN Ay , NpUBEAEHHbIX B Tabnuue 32 gng cxaTtblX 9NeMeEHTOB 1 B Tabnuvue
33 - 4nA pacTAHYTbIX.

10.4.2 Ina aneMeHTOB KOHCTPYKLMW, KOTOPbIE COrnacHoO rnpunoxeHuo B oTHocaTcs K
roynne 4, B 3gaHmax u coopyxeHusix | u Il ypoBHen OTBETCTBEHHOCTM (COrnacHo
TpeboBaHuam CHull 2.01.07), a Takke OnNs BCEX 3MEMEHTOB KOHCTPYKUMA B 34aHUSX U
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coopyxeHuax |l ypoBHs OTBETCTBEHHOCTU [OMycKaeTCsa MNOBbIWATb 3Ha4YeHue npenenbHou

rmokoctn Ha 10%.

Tabnuua 32

OnemeHTbl KOHCTPYKLUIA

MNpepenbHas
TMOKOCTb CXaTbIX

3reMeHToB M

1 MNosica, onopHbIe packoChbl U CTOMKK, NepedaroLLmne onopHble peakunm:
a) NSIOCKNX doepM, CTPYKTYPHbIX KOHCTPYKLMIA N NPOCTPaHCTBEHHbIX
KOHCTPYKUMIA U3 TPY6 nnun napHbIX yroskoB BbICOTOM A0 50 m

6) NPOCTPAHCTBEHHbIX KOHCTPYKLMIA U3 OAMHOYHBIX YrOSKOB, @ TaKkKe
NPOCTPAHCTBEHHbIX KOHCTPYKLMI U3 TPYD 1 NapHbIX YrOfkKOB BbICOTOM CB.
50 m

2 OnemMeHTbl, KpOMe yKasaHHbIX B No3numnax 1 un 7:

a) NSIOCKNX doepM, CBapHbIX MPOCTPAHCTBEHHbIX U CTPYKTYPHbIX
KOHCTPYKLMA N3 OONHOYHbLIX YrONKOB, NMPOCTPAHCTBEHHBIX U CTPYKTYPHbIX
KOHCTPYKLMA 13 Tpyb 1 NapHbIX YronkoB

6) NPOCTPAHCTBEHHbIX U CTPYKTYPHbIX KOHCTPYKLUMIA U3 OANHOYHbLIX YrONKOB
¢ 6onToBbIMM COEOUHEHNAMN

3 BepxHue nosica goepm, He 3aKpensieHHbIE B NPOLLECCE MOHTaxa
(NnpenenbHyto rMBKOCTb NOCIEe 3aBepPLUEHMS MOHTaXa cnegyeT NpUHMMaThb
no nosmumm 1)

4 OCHOBHbI€ KOMNOHHbI

5 BTopocTeneHHble KONOHHbI (CTOMKM hbaxBepka, hoHapen 1 T.n.),
3NEeMEHTbI PELLETKN KOMOHH, 3NIEMEHTbI BEPTUKAIbHbIX CBA3EW MeXAy
KONOHHaMM (Hke BanokK KpaHOBbIX NyTen)

6 OnemeHTbl CBA3€EN, KPOME YKa3aHHbIX B MO3vLmn 5, a TaKkKe CTePXHMU,
cnyxatume ons yMeHbLUEHUSI pacHETHOWN OMNHbI CKaTbIX CTEPXKHEN, U
ApYyrue HeHarpy>eHHble 3NIEMEHTbI, KPOME YKa3aHHbIX B No3nuumn 7

7 CxaTble 1 HEHarpy>XeHHbI€ 3NIEMEHTbI NPOCTPAHCTBEHHbIX KOHCTPYKLUN
TaBpPOBOro U KPeCTOBOro CeYeHui, NoaBepP>KEHHbIE BO3AENCTBUIO
BETPOBbIX HArpy30K, Npu NpoBepKe rMOKOCTN B BEPTUKASILHON NITOCKOCTU

180-60¢

120

210-60¢

220-40¢

220

180-60¢
210-60¢

200

150

O603Ha4veHne, npuHaToe B Tabnuue 32:
o= N
(PARch

BMeCTO ? criegyet npuHumMmartb (e ).

- KO3(hpMUMEHT, NnpuHUMaeMbin He meHee 0,5 (B HeobBxoanmbIX crydasax

Tabnuua 33

OneMeHTbI KOHCTPYKLWA MpepenbHas rmbKOCTb PaCTAHYTbIX 3NEMEHTOB M

Npy BO3AENCTBUN HA KOHCTPYKLMIO HArpy3okK

ANHAMUYECKNX, TaTMyeckn | OT KpaHOB (CM.
NPUIOXKEHHbIX X npum. 4) n
HenocpeacTBEHHO K Xene3Ho4opOXH
KOHCTPYKLUMN bIX COCTaBOB
1 lNosica n onopHbIe pacKOChl NNOCKUX 250 400 250
depm (BKMoYasi TOPMO3HbIE dEPMbI)
N CTPYKTYPHbIX KOHCTPYKLUI




2 OnemeHTbl PePM U CTPYKTYPHbIX 350 400 300
KOHCTPYKLWI, KPOME yKa3aHHbIX B

nosmummn 1

3 HmxHue nosica 6anok n depm - - 150
KpaHOBbIX NyTen

4 OnemeHTbl BEpTUKarbHbIX CBA3EN 300 300 200

MeXay KONMOHHaMu (Huxe 6anok
KpaHOBbIX NyTen)

5 MNpoyne anemeHTbl cBA3EN 400 400 300
6 lNosica n onopHbIe packoCkbl CTOEK U 250 - -
TpaBepc, TArM TpaBepc onop NMHUM
anekTponepegayun, OTKpPbITbIX
pacrnpeenuTenbHbIX YCTPONCTB U
KOHTaKTHbIX CeTen TpaHcnopTa

7 OnemeHTbl onop NMHUI 350 - -
anekTponepeagayun, OTKpPbITbIX
pacrnpeenuTenbHbIX YCTPONCTB U
KOHTaKTHbIX CETEN TpaHcnopTa, Kpome
yKa3aHHbIX B NMo3numnax 6 n 8

8 OnemMeHTbl NPOCTPaHCTBEHHbIX 150 - -
KOHCTPYKLMA TaBPOBOIro N KPECTOBOIo
CeyeHun (a B Tsarax TpaBepc onop
NUHUIA aneKkTponepeagayn n ns
OAMHOYHbIX YrOSfKOB), NOABEPKEHHbIX
BO3EeNCTBMIO BETPOBbIX HArpy3oK, npu
npoBepKe rMbKOCTU B BEPTUKANbHOMN
NNOCKOCTH

MpumeyvaHuna

1 B KOHCTPYKUMSAX, HE NOABEPratoLLNXCA OUHAMNYECKUM BO34ENCTBUAM, TMOKOCTb PaCTAHYTbIX
3M1IeMEHTOB crneayeT NPoBepsATb TONbKO B BEPTUKANbHbLIX MIOCKOCTAX.

2 [1na aneMeHTOoB cBA3ew (No3uums 5), y KOTopbiX Npornb noa aencrsmemMm coO6CTBEHHOro Beca
He npesblwaeT I/150, npy BO3AENCTBMM HA KOHCTPYKLMIO CTAaTUYECKMX Harpy3oK AoMnycKkaeTcs

npuHumMaTe v =900

3 M'MBKOCTb pacTsHYThIX 3NIEMEHTOB, NOABEPTrHYThIX MPEeABaPUTENBHOMY HaMpPsKEHWUIO, He
orpaHu4MBaEeTCs.

4 3HayeHunsa npefenbHbiX rMbkocTern cnegyeTt NpMHMMATh NPW KpaHax rpynn pexmmoB paboThbl
7K (B uexax metannyprudeckmx nponssoacts) n 8K B cootsetctBmm co CI120.13330.

5 [1Ns1 HWKHMX NOACOB Banok n hepm KpaHOBLIX NYTEN NPU KpaHax rpynn pexmnmos paboTtbl 1K

- 6K ponyckaeTcs npuHumarte =200

6 K OAMHammyecknm Harpyskam, MPUNOXKEeHHbIM HENOCPEACTBEHHO K KOHCTPYKLIMM, OTHOCATCS
Harpysku, MPUHMUMaEMble B pacyeTax Ha YCTanocTb UMK C YHEeTOM KO3PULNEHTOB
anHammnyHoctn no CI1 20.13330.

11 Pac4yeT NUCTOBbIX KOHCTPYKLUMA

11.1 PacyeT Ha NPOYHOCTb
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11.1.1 PacdeT Ha MPOYHOCTb JIUCTOBbLIX KOHCTPYKUMA (0Bonoyek BpalleHust),
HaxoadaWmxcsa B 6€3MOMEHTHOM HaMNpPSXXEHHOM COCTOAHUN, CreayeT BbINOMHATbL No doopMmyne

RL Voi—cxcy+(5§,+3riy <1
yYe
, (148)

o (¢}
rae * u Y - HOpManbHble HanpsXeHud no ABYM B3auMMHO NepneHaUKyNApHbIM

HanpaBneHnAM;

Ye . KO3 PUUMEHT ycnoBum paboTbl KOHCTPYKLUMA, Ha3HaA4YaeMbll B COOTBETCTBUM C
TpeboBaHnammn CHull 2.09.03.
Mpn aTOM abCOMOTHbIE 3HAYEHUS MAaBHbLIX HAMNPSPKEHWA OOMMKHbI ObITb He 6onee

3Ha4YeHun pacyHeTHbIX CONPOTUBNEHUN, YMHOXEHHbIX Ha Yo

11.1.2 HanpsikeHna B 6€3MOMEHTHbIX TOHKOCTEHHbIX 060M0YKax BpaweHus (pUCcyHoK
16), Haxogdawmxca nog AaBfneHWeMm XWUOKOCTW, rasa unu cbinyvyero matepuana, cnegyet
onpeaenaTb No hopmynam:

F

[e) =
1™ 2art cosp

(149)
02:( p/t—csllrl)r2 . (150)

roe °! 1 %2 - coOTBETCTBEHHO MEPUAMOHAMBHOE M KOMbLIEBOE HAMPSIKEHUST;
F - npoekumsa Ha oCb z-z 0605I04KM NMOMHOrO PacYeTHOro AaBreHusl, AEUCTBYIOLLEro Ha
YacTb 060n04kM abc (cM. pucyHok 16);

rnb - paguyc 1 yros, nokasaHHble Ha pucyHke 16;
t - TonwKrHa 060N0YKY;
p - pacyeTHoe [aBfieHne Ha NOBEPXHOCTb 0DOMOYKY;

h R paguycbl KPUBW3HbI B [MaBHbIX HarnpaBfieHUAX CPeanHHOW MOBEPXHOCTH
060n04KHN.

11.1.3 HanpsxeHuss B 3aMKHYTbIX ©OE3MOMEHTHbIX TOHKOCTEHHbLIX 0605104Kax
BpaLLEHMS, HAXOAALWMXCA No4 BHYTPEHHUM PaBHOMEPHbBIM JaBNEeHNEM, crieayeTt onpenensaTb
no oopmyrnam:

AN UMNuHApMYecknx obonoyek

oy =pr/(2t). o,=prit. (151)

Ansa cepudeckmnx obonodek
0,=0,= pr/(2t)  (152)

A8 KOHNYeCcKnx obornoyvek
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go B __pr
1" 2tcosp . 2 tcosp (153)

roe p - pacyeTHoe BHyTPEHHee AaBreHne Ha eanHuLY NOBEPXHOCTN 060MOYKY;
I - pagnyc cpeanHHON NOBEPXHOCTN 000N0YKM (pUCyHOK 17);

B - yron mexay obpasytoLen KoOHyca 1 ero ocbto z-z (CM. pucyHok 17).

b
4

Pucynok 16 — Cxema 0060/104KH Bpaliexnst



4

Pucynox 17 — CxeMa KOHHYECKOH 000/I0YKH BpalLlleHUd

11.1.4 Tpu npoBepke NPOYHOCTN OBONOYEK B MecCTax M3MEHeHMs uxX (PopMbl Unn
TOMLWMHbI, @ Takke N3MEeHEeHNsa Harpysku cnegyet yumTbliBaTb MECTHbIE HanpshkeHus (Kpaesown

adpekT).
11.2 PacuyeT Ha yCTOMYUBOCTb

11.2.1 PacyeT Ha YyCTOMYMBOCTb 3aMKHYTbIX KPYrOBbIX LMIMHOPUYECKUX obonoyek
BpalleHnsi, paBHOMEPHO CxXaTblXx MapannensHo obpasylwmm, crieqyeT BbINONHATL MO
dopmyne

G,

<1
Gcr,1'YC

, (154)

(0}
roe ! - pacyeTHoe HanpshkeHne B 0BONOoYKe;

Gera - K Y, \VRy E
pUTUYECKOE HanpsKeHne, paBHOE MEHbLUEMY W3 3HAYEHUN mnn cEt/r
(3aechb r - pagnyc cpeanHHON NOBEPXHOCTM 0B0NOYKN;
c. ,=CEt/r
t - TonwmHa o6onoukw) npu F/t=300 . qp, 1/t>300 Oer1 .

3HaueHus koadpduumnerHtos ¥V npu 0<r/t=<300 cnegyet onpenenatb no opmyne

v=0,97—(0,00025+0,95R, /E )r/t (155)

3Ha4veHns koadhduLmeHTa ¢ cneayeT onpeaenats no tTabnvue 34.

Tabnuua 34



rl/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 BHELEHTPEHHOIro cxaTus napannensHo o6pasyoLwmMM Unm YucToro usrmba B
AvamMeTpanbHOM MIIOCKOCTM MpU  KacaTembHbIX HanpsKeHUsiX B MecTe Haubonbluero

0,07E(t/r)"?

o
MOMEHTa, He MNpeBblaWmX 3Ha4YeHUs , HanpsbkeHvne "' OOMKHO 6bITb

(1,1—0,161/01)

yBenun4yeHo B pasa, rge

HaNpPsHKeHUs1 cYMTaTb OTpUUaTENbHBIMK).
11.2.2 B Tpybax, paccynTbiBaeMbIX KaK CXaTble UM BHELEHTPEHHO-CXKaTble CTEPXHM

A=A)/R,/E >0,65

I
°l . HaWMeHblUee HanpsbkeHWe (pacTsrvBaioLme

MpU YCIOBHOWM FrMGKOCTK , AOIMKHO ObITb BbINOMTHEHO YCOBME

r/tSnI/ E/Ry . (156)

Takune Tpybbl crnegyetr paccumTbiBaTb Ha YCTOMYMBOCTb B COOTBETCTBMM C
TpeboBaHuAMM pa3genos 7 n 9 He3aBUCUMO OT pacyeTa Ha YCTOMYMBOCTb CTEHOK. PacyeT Ha
YCTOMYMBOCTb CTEHOK DECLLUOBHbBIX UMW 3NEeKTPoCcBapHbIX Tpyb He TpebyeTcs, ecnu 3HadYeHuns
r/t He NpeBbILAOT MNOMOBUHBLI 3HAYEHUI, onpeaensemblix no opmyne (156).

11.2.3 UunuHapudeckas naHenb, oneprtas no AByM oOpasylowuMm M OBYM Oyram

HanpaBnaLWen, paBHOMEPHO CxXaTas BOOMb 0bOpasyoLwux, npu bzl(rt)SZO (roe b - wupuHa
naHenu, n3aMepeHHasa no ayre HanpasnsAwLlen) AormKHa ObiTb paccynTaHa Ha yCTOMYMBOCTb
Kak nnactuHka no opmynam:

c<0,8R,

MpY pacyeTHOM HanpsbkeHun ©

b/t<371}/1+500R,/E ;50

NPV pacyeTHOM HanpsPKeHUU

<o< .
Mpwn 0.8Ry<o<R, Hanbonbliee OTHOWweHne b/t cnegyeT onpedenstb JMHEWHON
MHTepnonsumnen.
b?/(rt)>20 -
Ecnn , TO MaHenb cnegyeT paccynTbiBaTb HA YCTONYMBOCTb Kak 060Mnouky

cornacHo TpebosaHuam 11.2.1.

11.2.4 PacuyeT Ha YCTOMWYMBOCTb 3aMKHYTOM KPYroBOW UMAMHAPUYECcKON O060MnoYku
BpaLlleHus, Npyu AeNCTBUM BHELLHEro paBHOMEPHOrO AaBrieHUs p, HopMarbHOro K 60koBOW
NMOBEPXHOCTHN, CriedyeT BbINOSTHATL Mo dhopmyne

62/(Gcr,2Yc)Sl ’ (159)

o,=prit

roe - pac4yeTHOe KOoJibLleBO€ HanpaXxeHne B 00onouyke;



(¢
2 . KPUTUYECKOE HaMpshKeHue, onpeaensemoe no opmynam:

npu 05<1/r<10

Gor 2 =0.55E(r/1)(t/r)"

; (160)

npu 1/7=20

Gerp =OATE(t/r ) - 161)

() o o o
npu 10 < I/r < 20 HanpsxkeHne "2 crieayeT onpeaensTh NMMHENHON MHTEePONALMEN.
3peco | - anuHa yunuHapruyeckon 06004KN.

Ta ke obonouyka, HO YKpenneHHas KonbLeBbIMU pebpamn, pacnosioXXeHHbIMU C Larom

5=0,5r MeXay ocsaMMU, O0SbKHa OblTb paccyumTaHa Ha yCToMyYmMBOCTb No chopmynam (159) -
(161) c nogCTaHOBKOW B HUX 3HAYEHUS S BMeCTO |.

B aTtom cnyyae gomkHO ObiTb yOOBNETBOPEHO YCOBUE YCTOMYMBOCTU pebpa B cBOEn
NSIOCKOCTU KaK CXaToro CTepXXHA cornacHo tpeboBaHusam 7.1.3 npu N =prs n pacyeTHom
AJNIVHE CTepXHs ke —1,8r; npy 3TOM B ceyveHue pebpa cnegyet BKIYaTb y4acTkM 060N04KM
i . 0,65t|/E/Ry y

PUHON C KaXgon CTOPOHbl OT ocu pebpa, a ycrnoBHas MMMOKOCTb CTEPXKHSA

A=LYR,/E He OoSmKHa npeBblwaTb 6,5.

Mpn OAHOCTOPOHHEM pebpe XeCTKOCTU ero MOMEHT MHepuuu crnegyeT BblYMCNATb
OTHOCMUTENbHO OCK, COBMNaatoLLen ¢ Grnxanen NoBepXHOCTbIO 06004KHN.

11.2.5 PacyeT Ha yCTOMYMBOCTb 3aMKHYTOM KPYrOoBOW LWMIIMHAPUYECKON OOOMNOYKM
BpaLLeHus, NogBepXeHHOW OAHOBPEMEHHOMY OEWCTBUIO Harpy3oK, yKadaHHbix B 11.2.1 u
11.2.4, cnepgyert BbIMOMHATL NO oopmyrie

(01/60“f+02/0”2)/ycfl (162)

(¢ ()
roe ! pormkHo 6bITb BblYMCMEHO cormacHo TpebosBaHuam 11.2.1 u 2 - cornacHo
TpeboBaHnam 11.2.4.
11.2.6 Pac4eT Ha yCTOMYNBOCTb KOHMYECKOW 0600YKM BpaLLEeHUS C YrNOM KOHYCHOCTH

B=60 ° cxaroi cunomn N Baonb ocu (pmcyHok 18), cneayeT BbINONHATL NO hopmyrne
N/(Ncryc)Sl (163)

N
roe ¢ - KpuTudeckas cuna, onpegensiemas no oopmyne

N.,=6,28to,, ,I,,cOS°B

cr,l

, (164)

30echb t - TonwmrHa o60noYKY;



Gcrl
1 - 3HA4YeHMEe HanpsKeHus, BbIYMCMEHHOE cornacHo TpeboBaHuam 11.2.1 c

y r
3aMeHoW paauyca r paguycoMm ™ | paBHbIM

rm:(0,9r2+0,1r1)/cos[?> . (165)

11.2.7 PacyeT Ha YCTOMYMBOCTb KOHMYECKoM OOONOYKM BpalleHust Npu AencTBuu
BHELLUHEro paBHOMEPHOro AaBrfieHMs p, HOpManbHOrO K OOKOBOW MOBEPXHOCTW, crnepyet
BbINOSTHATbL N0 oopMmyne

o, /(Gcr’Z’YC)S 1

L
‘_rl__‘

o ad

|
£ |

, (166)

A
r N

Pucynok 18 — Cxema xoHu4ecKoii 000,104k Bpauiesus nog aelicrBHeM
NPOAOJBLHOTO YCHAMH CIRATHSI

2:prm/t

30ecCb © - pac4eTHOe KorbLeBO€E HanpsaxxeHne B 00onouyke;

(@)
2 - KPUTUYECKOE HaMpsPKeHue, onpeaensemoe rno gopmyne

(,ChZ:0,55E(rm/h)(t/rm)3/2 . (167)

roe fn . paguyc, onpegensemblin no opmyre (165);

h - BbICOTa KOHUYeCKON 0B0NOYKM (MEXOY OCHOBaHUSIMMN).

11.2.8 Pac4eT Ha yCTOMYMBOCTb KOHWYECKOM OOOMOYKM BpaLLeHMs, NOOBEPKEHHOW
OHOBPEMEHHOMY ENCTBUIO Harpy3oK, ykasaHHbix B 11.2.6 n 11.2.7, crnenyeT BbIMNONHATL MO

dopmyrne

(N /N, + Gz/ccryz)/ycﬁl (168)

roe 3HayeHus Ner n Oor2 cnegyeT BblMMCNATL No popmyrnam (164) n (167).



11.2.9 PacyeT Ha yCcTOMYMBOCTb MOMHOWM cdhepmyeckon 0BoMnoYkn (MnNu ee cerMmeHTa)

npu rt<750 y peitcTBuM BHeLHero paBHOMEPHOro [OaBfieHUs1 P, HOPManbHOMO K ee
NMOBEPXHOCTU, cneayeT BbINOMHATL No hopmyne

o/(0urte)<1  (160)

roe ©° p”(Zt) - pac4eTHOe HanpsiXeHue;

o =0.1Et/r KpUTMYECKoe HanpsikeHue, NpUHMMaemMoe paBHbIM He Bonee Ry ;
30€eCb r - pagnyc cpeanHHON NOBEPXHOCTU chepsbl.

12 Pac4yeT 3aneMeHTOB CTaNbHbIX KOHCTPYKLUMA Ha YyCTanocTb

12.1 OGwme NnonoxeHus pacyeTta

12.1.1 Tlpn nNPOEKTUPOBaAHUN CTamnbHbIX KOHCTPYKUMN W UX 3neMeHToB (6anku
KpaHOBbIX nyTen, OGankm paboumx nnowanok, 3NeMeHTbl KOHCTPYKUMWA OYHKEPHbIX U
pas3rpy3oyHblX adCTakad, KOHCTPyKUuuu nog Asuratenu wW Ap.), HenocpeacTBeHHO
BOCMPUHNMAIOLLUNX MHOFOKPaTHO AEeNCTBYHOLUME MOABWXHbIE, BUOPALMOHHbIE UMW OPYroro

BMOaA Harpy3ku C KONIMYECTBOM LMKIIOB HarpyXeHun 10° n 6onee, KOTOpble MOryT NPUBECTU K
ABNEHUI0 YCTanocTn, cnegyeTt MPUMEHSITb TakMe KOHCTPYKTUBHbIE PeELUEHUsi, KOTOpble He
BbI3bIBAOT 3HAYMTENBHOM KOHLEHTPaL MK HaNPshKEHUI, U NPOBEPSATb pacyeTOM Ha yCTanocTb.

KonuyectBO UMKNOB HarpykXeHun cnegyeT npuUHUMATbL MO TEXHONOMMYECKUM
TpeboBaHUAM KCnyaTauun.

PacuyeT KOHCTpyKUM Ha ycTanocTb criegyeT Npou3BOAUTbL Ha OEUCTBUME Harpysok,
yCTaHaBnMBaeMbIX corriacHo TpedosaHmsam CI120.13330.

Pacyer Ha ycTtanoctb Takke cregyeT BbIMOMHATbL [ANS KOHCTPYKUWMA  BbICOKMUX
COOpYXeHunn (Tuna madT, GaweH n T.n.), NPOBEPSEMbIX Ha BETPOBOW PE30HAHC COrfacHo
TpebosaHuam CI120.13330.

12.1.2 PacueTt Ha ycTanocTtb cnegyeT Npon3BoauTb No goopmyne

9
max <1

oRy, ~ . (170)

(o)
roe M - Hanbonblee No abCOMTHOMY 3HAYEHUIO HaANPSXKEHME B pacCYnMTbLIBAEMOM
CeYeHUN OJfeMeHTa, BbIYUCIIEHHOE MO Ce4vYeHUo HeTTo 0e3 y4vyeta KoadpduuMeHTa

AVHaMUYHOCTU U KoaddumumeHToB ¢ | Po , e :
R pacyeTHOe COMNPOTUBIIEHME YCTanocTu, npuHMMaemoe no Tabnvue 35 B

3aBMCUMOCTN OT BPEMEHHOIO COMPOTUBNEHUSA CTanu Rin W rpynn 3femMeHToB U CoeaNHEHNN
KOHCTPYKUMI, npuBeaeHHbIX B Tabnuue K.1 npunoxenus K;

% - K03 PULIMEHT, YUNTHIBAIOLLNA KONMYECTBO LIMKIOB HArpy>XeHui n:

6 —
npu N=23.9-10" npyiumaembint pasHbim =077
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6
npu N<3,9-10" gpiuncnsiembiit no dopmynam:
Ansa rpynn anemeHToB 1 1 2

a:o,064(n/106)2—o,5(n/106)+1,75 L (171)

Ans rpynn anemeHTos 3 - 8

a:O,O7(n/106)2—0,64(n/106)+2’2 L (172)

oo KoahpuumeHT, onpegenaembin no Tabnuue 36 B 3aBUCUMOCTU OT HaMNPS>KEHHOro

COCTOSHUS M KOSMLUMEHTa ACMMETPUM Hanpspkewmin P Omin/ Omax (3gecb  Omin
HauMeHbllee MO abCOMIOTHOMY 3HAYEHWMIO HaMpSDKEHWE B PAaCCHUTHLIBAEMOM CEYEeHWM

aMeMeHTa, BbIYMCTISIEMOE TaK e U MPK TOM Xe 3arpy>eHuu, kak 1 °max ). Mpy pasHO3HAYHBIX

o O i
HanpsHpKeHUsx —~max p ~min - 3yayeHne KoadpduumeHTa P crnegyeT MpUHMMATL CO 3HAKOM

"MUHyC".

<
Mpwn pacyeTe no popmyrie (170) 4OMKHO ObITb BbINOSIHEHO YCroOBME Ry =R/vy :
12.1.3 CtanbHble KOHCTPYKUUN U UX 3NIEMEHTbI, HEMOCPEACTBEHHO BOCMNpPMHMMAalOLLnE

5
Harpy3km ¢€ KOJIN4ECTBOM LIMKIIOB Harpy>|<eHvu7| MeHee 10 , cnegyeTt npoektnpoBatb C

NPUMEHEHMEM TaKUX KOHCTPYKTMBHbIX PELUEeHUA, KOTOpble He BbI3blBAOT 3HAYMTENbHON
KOHLUEHTpauMM HanpshkeHuin, u B HeobxoOAuMbIX cryyYasix nNpoBepsTb pacyeToM Ha
MarnouMKIOBYH yCTanocTb.

Ta6nuua 35
pynna 3HaueHMe N npu HOPMaTUBHOM 3HAYEHWUM BPEMEHHOTO COMPOTUBMEHUS CTamnm
3NIEMEHTO Rin  H/wni?
° no 420 cB. 420 cB. 440 cB. 520 cB. 580
0o 440 no 520 no 580 0o 675
1 120 128 132 136 145
2 100 106 108 110 116
3 [nsa Bcex mapok ctanu 90
4 Toxe 75
5 " 60
6 " 45
7 " 36
8 " 27
Ta6bnuua 36
Hanps»keHHoe KoadhdpuuneHT acummeTtpumn dopmynbl 4Ns BbIYUCAEHNUSA
cocTosiHMe (gng Cmax ) HanpsH>KeHun P koadpduumeHTa v
PacTskeHune —1<p<0 25
15-p




0<p=<08 2,0

08<p<1

CxaTtmne -1<p<1

12.2 Pac4yeT 6anokK KpaHOBbIX NyTeun

Pacyetr Ha ycrtanoctb 6anok KpaHOBbIX MyTenW crneayeT BbINOMHATb COMnacHo
TpeboBaHuam 12.1.1 n 12.1.2 Ha AeNCTBME KPaHOBLIX Harpy3ok, onpeaensemMbix cornacHo Cl1

20.13330. Npu aTom cnegyeTt NpUHUMAaTb a=0,77 npy KpaHax rpynn pexmmoB padotbl 7K (B

Lexax mMeTannyprudeckux npomssogcts) u 8K n *=11 - g ocranbHbix cnyyasix. Pacuet Ha
yCTanocTb BEPXHEWN 30Hbl CTEHOK COCTaBHbIX 6anok KpaHOBbLIX MyTEN B 3TUX CryYasx cnegyet

BbIMOSHATL MO hopMyre
2 2
(o,sm+0’4<’wc,y+°’5“fv)’ =)

roe RV - pac4yeTHoe cornpoTusreHne yctanoctu, npuHnMmaemoe Onda BCEX MapOK

cTanenm, paBHbIM AOnNA ©anok co CBapHbIMUN U (*)pVIKLI,VIOHHbIMVI NOACHbIMKU COeOUNHEHNAMIN
COOTBETCTBEHHO!

ANS CKaTon BEPXHEN 30HbI CTEHKM (CeyeHus B nponeTte 6arnku)

R,=75 H/mm? 1 96 H/mm? .

ANSA pacTAHYTON BEPXHEWN 30HbI CTEHKWN (OMOpPHbIE CeYeHNst Hepa3pesHblx 6anok)
R=65 H/mm? u 89 H/mm? .
3Ha4veHnsa HanpsxXeHun B choopmyrie (173) cnegyet onpenenats no oopmynam 8.3.3.

13 MpoeKkTupoBaHMe cTarnbHbIX KOHCTPYKLUM C YY4€TOM NpeaoTBpaLLeHMUA XPYNKoro
paspylieHus

13.1 MNMpn NpoeKkTUpoBaHUN CTanbHbIX KOHCTPYKUMI cnefyeT UCKYaTh BO3MOXHOCTb
XPYMNKOro paspyLleHus, BO3HMKALLY BCrneacTBue HebnaronpusiTHoOro BAUSAHWUS COYETaHUA
cnegyroLwmx pakTopos:

NOHWXEHHOW TeMmrnepaTtypbl, NPU KOTOPOM CTasflb B 3aBUCMMOCTU OT €€ XMMUYECKOro
COCTaBa, CTPYKTYpPbl 1 TOMLLMHbBI NpoKaTa NepexoanT B XPYNKOe COCTOSIHUE;

AENCTBUSA MNOABWXKHbIX, AMHAMNYECKUX N BUOPALIMOHHBIX HArpy3ok;

BbICOKMX MECTHbIX HanpsKeHWW, BbI3BaHHbIX BO3AENCTBMEM COCPEAOTOYEHHbIX
Harpys3oK unu gedopmauumm getanen CoeANHEHNS, a TakKe OCTaTOYHbIX HANPSXKEeHW;

PE3KMX KOHLEHTPaTOpPOB HAaMpsKeHUN, OPUEHTUPOBAHHbLIX MOMEpeKk HanpaBneHus
AENCTBUS pacTArMBatroLmnX HanpsHkKeHUn.
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13.2 [Ins npegoTBpaLleHns Xpyrnkoro paspyLleHnst KOHCTPYKLUMKA criegyerT:
BblOMpaThb CcTanb cornacHo TpebosaHnam 5.2 u tabnvuam B.1, B.2, B.3 npunoxeHus B;
No BO3MOXHOCTM u3beraTb pacrnonoXeHUs CBapHblX LUBOB B 30HAX [AEWCTBUS

- 4R
pacTArMBaoLLNX HaNPs>KeHNU, NpeBbILIAKLWNX 0.4Ry ,

npuHMMaTb Mepbl MO  CHWXKEHWO HebnaronpusaTHOrO BAMSIHUSA  KOHLEHTpauuu
HaNpsHKeHWW M Haknena, BbI3BaHHbIX KOHCTPYKTUBHbIM peLleHVEM WM BO3HUKAaKLWUX MNpu
pasnNU4YHbIX  TEXHOMOrM4yeckux onepaumax (npaBka, rMbka, TMNLOTUHHASA  peska,
npogasnuBaHve OTBEPCTUN U T.N.);

n3beratb NnepeceyeHnin CBapHbIX LUBOB;

ANA CBapHbIX CTbIKOBbIX COEAUHEHWA NPUMEHATb BbIBOOHbIE NIIAHKNM U (busmyeckune
MeTObl KOHTPOSIS KaYecTBa LUBOB;

YUUTbIBATb, YTO KOHCTPYKLUUN CO CMMOLUHOWN CTEHKOW MMEIT MeHbLUEe KOHLEHTPaTopoB
HanNps>KeHUn, YeM pelueTyaTble;

B CTbIKax 35IEMEHTOB, NepeKpbiBaeMbIX Haknagkamu, ornaHrosble WBbl He A0BOANUTL 4O
OCW CTblKa HE MeHee 4YeM Ha 25 MM C KaXkon CTOPOHbI;

NPUMEHATb BO3MOXHO MEHbLUME TOMWMHBI 3MEMEHTOB ceveHus (ocobeHHO npu
rMITIbOTUHHOMW pe3Ke KPOMOK 1 NpogaBnvBaHuM OTBEPCTUN);

hacoHkn cBsizer, BCnomoraTesibHbIX U APYrMX BTOPOCTENEHHbIX 31IEMEHTOB KPEenuUTb K
pPacTAHYTbIM 3fleMEeHTaM KOHCTPYKLMI NO BO3MOXHOCTMK Ha BonTax.

13.3 lNpn NpuMeHeHUn B CBAPHbLIX COEOMHEHUSIX NpoKata TOMLMHOMN $225 ym us3
HW3KONErMpoBaHHbIX cTanen B KpecTtoobpasHbIX, TaBPOBbIX U YINOBbIX COEQUHEHUNAX, a TaKkKe
y CBapHbIX LBOB C MOSMHbIM NpOnnaBneHnemM, OauH 13 3reMEHTOB B KOTOPbIX UCMbITbIBAET
pacTarMBaroLlmMe HanpsikeHus No TOMLWMHE JMCTa, BO3HWKAET PUCK MOSIBIIEHUS CIIOMCTOro
paspyweHuss (gedekta B npokaTe, obpasywouwerocs noa AEWCTBMEM CBapku, B Buae
CMNOUCTBLIX TPELLMH, NapannenbHbIX NIIOCKOCTU npokaTa).

Takon pedekt o6bIMHO OBOHapyXuBaeTCa Mpu yNbTPa3ByKOBOM KOHTPOSEe KayecTBa
LLIBOB.

BO3HMKHOBEHME CMOUCTOrO  paspylleHUs CYLLeCTBEHHO 3aBUCUT OT  (OOpPMbI
COeVHEHU N PacnonOXeHNs CBapHbIX LIBOB, OT pa3Mepa LWBa, TOMLWMHbI CBapvBaeMblX
3M1IEMEHTOB, CTEMNEHU XECTKOCTN COeANHEHUS N TEXHONOIrMM CBapKW.

13.4 CknoHHOCTb npokaTta K CroMCTbIM paspylleHusM criegyeT onpefenstbs npwu
UCMbITaHUSAX Ha pacTskeHne B cootBeTcTBUM ¢ [OCT 28870 no BenuUYnMHEe OTHOCUTENBHOIO

CY>XeHus ¥z pa obpasuax, 0Cb KOTOPbIX HOPMarnbHa NOBEPXHOCTM NpoKaTa.
13.5 WcknounTb BO3MOXHOCTb CIIOUCTOrO paspyLleHuMsi MOXHO npu cobnogeHun
ycrnoBusi

szS\Vzn
roe Vo - CYMMapHbIN (paKTop puUCKa;

Vau HOpMMpyeMoe 3HayeHue bakTopa pucka ans npokata B cootseTcTBun ¢ [OCT
28870:

Va=15  wo,=25 w,=35 o rpetcTREHHO ANs rpynn kavecTsa npokata Z15, Z25,
Z35.

PacueTHoe 3HaueHne V2 cnepnyet onpegensts no dopmyne

sz :\Ijzd) +\|sz + Vo + Wzofc+\vzc (174)
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roe V= - hopMa CoeaMHEHNS U PaCTONOXEHNE CBAPHbIX LLBOB;
Van . ronwmHa caprBaemoro npokara;

Vau . yarer wea;

Vax - cTeneHb ecTKOCTU CoeAUHEHNSI;

V= . BRusHMe TexHomorvy cBapku (CyMMapHblii hakTop OT KOMWYeCTBa NPOXOAOB,
nocrnegoBaTeNbHOCTM HAMNoOXeHWs LWBOB M Nogorpesa).

3navenns Vo Ve Vo Vaoe Ve npeacTtaBneHbl B Tabnvue 37.

PacuyeTHoe 3HauyeHne '» MoxeT GbITb ymeHbweHo Ha 50% B cnyvae paboTbl
MaTepuara Ha ctaTuyeckoe cxaTue rno TonwmHe n yeenudeHo Ha 10% - B cnyyae gencreus
No TONWWNHE AMHAMUYECKUX UM BUOPALIMOHHBLIX Harpy3ok.

Tabnwuua 37



XapaxTepHCTHKY CBAPHBIX COCAMHEHNH

daxrophl

PHCKA
Dopia CoeAUHEHIA U PACTIONONKERHE CBAPHOTO 1B, Yap
Coenutienne Ge3 HANPDKeHuit B HATIPABICHUN Z.
015, |
s[I— S oy | V=%
] ’ L\
VIIOBOE COEAHHERNE ¢ CHMMETPHYHO PACTIONOKSHHEIM [IBOM
0§ss W=~ 10
COCIHHEHHE ¢ MPOMEXY TOYHBIM HAIUTABIEHHEIM CJIOEM
OBLIIHOE TABPOROS COSNHNEEHNE ¢ YIIOBEIMH IIBAMH
1 [ Y= 0
{ 3 ]
TappoBoe COSHHHEHHE ¢ YIJIOBBIMH INBAMY ¢ NOJIHLIM HAM YACTHYHEIM APOBAPOM
11 1 [l (1 3
j | 0 ] l Wl
Coeaunenue ¢ YNOBEIMY MBAMH,
pacHoNoKeRHEMY BOAI3R cBO0OAHOTO TOPLA JIHCTE
1 I Il Y= +5
{ ] | }
VINI0BEIE COSOMASHHA ¢ TOJHEM TPOBAPOM
I::,! ] ’_J[ ] Wap=+ 8
Tonmusa Jrera 5, MM, padoTaoimero B Z HAMPABIEHUH, War W= 0,25
BejnigiHa KaTeTa YITOBOTO IIBA 4, MM, hn
- o
t Q v
3 V’zm=0,3a
CTeneHs JKECTKOCTH COSTUHEHH Yoy
Himkas — BozmMoxua ceoboaHad yeanxa W= 0
CpetHsist — 4acTHYHO BO3MOMHE! ycaka 1iBa ¥ AedopMamis KORCTPYKUHE Yeou= + 3
Bhicokas — kecTKoe 3axpemiehue 0e3 ycajlky B2 You=+ 5
TexHONMOrMA CBAPKH W,
K Qpud Wae=0
B =
ONHYECTBO NPOXORD ToCKOMAKD W= — 2
[locnenoBaTensHOCTD TlonepeMeHH ¢ OfHOH 1 ¢ Apyro# CTOPOHLI COCAHHCHHA Y= =2
HAJIOMEHNA IIBOB Brauane ¢ oaHO, 3aTeM ¢ ApYroH CTOPOHEL COSRHHGHKA Y= 0
. Bes monorpesa Y= 0
QUorpes C nonorpesoM W=~ 8

14 MNMpoeKkTUpoBaHMe coeAUHEeHUN CTalbHbIX KOHCTPYKLUA




14.1 CBapHble coeAnHeHns

14.1.1 Tlpn NPOEKTUPOBAHMM CTamNbHbIX KOHCTPYKUMA CO CBapHbIMW COEANHEHUAMMU
cnefnyer:

Ha3Ha4YaTb MWHUMAarsbHblE pa3Mepbl CBApHbIX LUBOB C y4yeToMm TpeboaHun 14.1.4 -
14.1.6, a TakkKe nMNpUMEHATb MWHUMAanbHO HeobXoOMMOEe KONMMYECTBO PacCYETHbIX W
KOHCTPYKTUBHbIX CBapPHbIX LUBOB;

obecneunBatb CBOOOAHLIN OOCTYN K MeCTaM BbIMNOMHEHUS CBApPHbIX COEAMHEHUN C
y4yeTOM BbIOpPaHHOro BMAA N TEXHONOMMN CBaPKM.

14.1.2 OCHOBHbIE TUMbl, KOHCTPYKTUBHbIE 3NIEMEHTbI U pa3Mepbl CBapHbIX COEAUHEHUN
cnegyet npuHumatb no FOCT 5264, TOCT 8713, TOCT 11533, TOCT 11534, TOCT 14771,
FOCT 23518.

14.1.3 Tlpn BbLIOOpPE 9NEKTPOAOB, CBApPO4YHOM MNPOBOSIOKM U MIOCOB crieayeT
Yy4uTbIBaTb rpynnbl KOHCTPYKUUA U pacHeTHble TeMnepaTypsbl, yKkadaHHble B NpuroxeHusx B n
I

14.1.4 Tpn NpoekTMpoBaHMM CBApPHbIX COEANHEHUIN crieqyeT UCKNoYaTb BO3MOXHOCTb
XPYNKOro paspyLUueHnsa KOHCTPYKUMIA cornacHo TpeboBaHuam pasgena 13.

14.1.5 lpn NpoekTUpoBaHUM TaBPOBbLIX U YINOBbLIX CBAPHbIX COEAUHEHUN 3NIEMEHTOB
cTanbHbIX KOHCTPYKUUA C pacTArMBaloWUMN HaNPsSXKEHUAMW B HanpasfieHUUM TOMLWUHbI
npokaTa C Lenbi UCKNIOYEHNA BO3MOXHOCTW CNOUCTOro paspyLlleHna meTarna nog cesapHbIiM
LIBOM, KaK npaBuno, cneayer:

NPUMEHATb CTanu Ans KOHCTPYKUUKW rpynnbl 1 cornacHo npunoxeHuto B, ¢ npegenom

Teky4yecTtn go 375 H/mu” , @ TaKKe cTanun ¢ rapaHTUPOBaHHbLIMU MEXaHU4YEeCKUMU CBOMCTBaMMU
B HanpaBfeHUn TONLWMHbBI NpokaTa cornacHo TpebosaHuam FOCT 28870;

NPUMEHATb CBapOYHble MaTepuanbl C MOHWKEHHOW MPOYHOCTLID U MOBbILWEHHOM
NNacTUYHOCTBLIO; UCMOSb30BaTb TEXHOMOrM4Yeckue npuemMbl CBapKkW, HarnpasfeHHble Ha
CHUXEHME OCTaTOYHbIX CBAPOYHbIX HANPS>)KeHNN; He MPUMEHATb NMOPOLLKOBYHO NMPOBOSIOKY;

OTKa3aTbCsA OT [MPUMEHEeHUs OAHOCTOPOHHEro VYrnoBoro wBa W nepenutu K
ABYCTOPOHHEMY;

3aMeHsTb YrNoBble COEOWHEHWA TaBpoBbiIMW, a B nocrnegHux obecnevnBaTb
OTHOLLEHME LUNPUHBI CBECA K TOMLWMHE 31EMEHTOB HE MeHee 1;

NPUMEHATb pasfernku KpoMoK, obecneumnBarolime CHmkeHme obbema HannaBneHHOro
mMeTanna.

14.1.6 CBapHble CTbIKOBble COeQWHEHUs NMUCTOBLIX AeTarnen, Kak npaswuno, criegyet
NPOeKTMpoBaTb NPSAMbLIMK C MOMHLIM MPOBAPOM U C MPUMEHEHMEM BbIBOAHbLIX MiaHOK. B
MOHTaXHbIX YCNOBUAX OOMYCKaeTCA OAHOCTOPOHHSS CBapKa C NoABapKOM KOPHSA U CBapka Ha
ocTawLLencs cTanbHOW Nogknaake.

14.1.7 Pa3smepbl CBapHbIX YrMOBbIX LWBOB W KOHCTPYKUMS COEAMHEHUS [OOSDKHbI
yAOBMNeTBOPATL criefyowmm TpeboBaHnsaM:

a) KaTeT yrrnoBoro LwBea ki He JOorKeH npesbiwaTth 1,2t, rae t - HaMMeHbLLas U3 TONLWKH
CBapuBaEMbIX 3IEMEHTOB;

KaTeT WBa, HaNOXEHHOr0 Ha 3aKPYrNeHHY KPOMKY (hacOHHOro npokata TOSWMHON i,
KaK npasuno, He gormkeH npesbiwaTtb 0,9t;

0) kaTeT yrnoBoro wea ki OOIKEH yaooBneTBopaTb TpeboBaHnAM pacdeTa u ObiTb, Kak
npaBuno, He MeHbLUEe yKasdaHHOro B Tabnvue 38; npy BO3MOXHOCTU obecneyeHnsa 6onbLuen
rnmybuHbl npoBapa kateT wsa (0T 5 MM 1 BGonee) B TaBpOBOM [BYCTOPOHHEM, a TaKke B
Haxf1eCTOMHOM W YIrOBOM COEAMHEHMAX AO0MNYyCKaeTCs MPUHMMAaTtb MEHbLUE YKa3aHHOro B
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Tabnuue 38, HO He MeHee 4 MM; MpU 3TOM [OOMOSHUTESNbHLIM KOHTPONEM AOSMKHO OblTb
YCTaHOBIEHO OTCYTCTBME Ae(EKTOB, B TOM YMCIE TEXHOOMMYECKUX TPELLVMH;

Tabnuua 38
Bup coegmHeHunsa Bua ceapku Mpenen TekyvecTu MuHUManbHbI KaTeT wea Kt , MM
cranu, H/wv? CBapMBaEMbIX ¢
4-5 6-10 11-16 17-:
TaBpoBoe C PyyHas [o 285 4 4 4 5
OBYCTOPOHHUMU ayrosas Cs.. 285 no 390 4 5 6 7
yrnosbIMu LWBaMU " 390 " 590 5 6 7 8
HaxnectaHHoe 1 | ABTOoMaTnyeck [o 285 3 4 4 5
yrnosoe aau Cs.. 285 go 390 3 4 5 6
MeXaHu3npoBa "390 " 590 4 5 6 7
HHas
TaBpoBoe C PyyHas o 375 5 6 7 8
OAHOCTOPOHHMMUM | AyroBas
yrnosbiMu WBamMn | ABTOoMaTnU4eck 4 S 6 7
asau
MeXaHn3npoBa
HHas
MpumeyvaHunsn

2 o
1 B KOHCTPYKLUMSIX U3 CTanu ¢ NnpeaenoM Tekydectu cebilwe 590 H/MM™ | g take 13 Bcex ctanen npu

MWHUMasbHbINA KaTeT LWBOB cnenyet npyuHuMaThb Mo cneunanbHbIM TEXHUYECKUM YCITOBUAM.

2 B KOHCTPYKUMSIX TPpynnbl 4 MUHUMAanbHBIA KaTeT O4HOCTOPOHHUX YITOBbIX LUBOB CreayeT yMeHbLUa"

cBapmBaeMbIX arieMeHToB 40 40 MM 1 Ha 2 MM - NpU TOSLWMHE 3NIEMEHTOB cBbile 40 MMm.

4k
B) pacyeTHas AnMHa YrioBoro Wea AOSMKHA ObiTb HEe MeHee ' 1 He meHee 40 Mwm;

85P ¢k

r) pacyeTtHaa AnuHa daHroBoro weBa JofmkHa ObiTb He 6Gonee 3a

UCKIMIOYEHNEM LLBOB, B KOTOPbIX yCunve OencTByeT Ha BCEM MPOTSXKEHUWU LBa (34ecb Br .
KO3 PULUMNEHT, NPUHUMAEMbIN cornacHo Tabnvue 39);

A) pa3aMep HaxmnecTku AO0S/MKEH OblTb HE MeHee NATU TOMLWWH Hanmbonee TOHKOro M3
CBapvBaeMbIX 3NIEMEHTOB;

€) COOTHOLLEHME pa3MepoB KaTeToB YIMOBbIX WBOB credyeT NPUHUMaTh, Kak Npasuio,
1:1; Npn pasHbiX TOMWWHAX CBapuBaeMbIX 3NEMEHTOB [OnyckaeTcs MpuUHUMAaTb LWBbl C
HepaBHbIMW KaTeTamu; Npu 3TOM KaTeTbl, NpUMbIKalLWwme K bonee ToHkoOMYy Nubo Kk Gornee
TONCTOMY 3fIEMEHTY, OOMKHbI YOOBNETBOPATbL TpeboBaHnsaM cooTBeTCTBEHHO 14.1.7,a nnbo
14.1.7,6;

X) yrnoBble WBbI CrieayeT BbIMOMHATE C MiaBHbIM NepexonoM K OCHOBHOMY MeTarsy B
KOHCTPYKLUMAX, BO3BOAMMbIX B paloHaxX C pacyeTHbIMW Temnepatypamu Huxke muHyc 45°C, a
TaKke B CrnyyasX, Koraa nnaeBHblM nepexog obecneymBaeT MNOBbILLEHNE pPACYETHOro
COMPOTUBNEHNS YCTaNOCTN CBAPHbIX COEOUHEHWIA.

14.1.8 [Ons yrnoBbiX LWBOB, pa3Mepbl KOTOPbIX YCTAHOBMEHbl B COOTBETCTBUM C

2
pacyeToM, Ans SNEMEHTOB W3 CTann ¢ npeaenom Tekydect o 285 H/MM™ crenver, kak
npaBumo, NPUMEHSITb 3NEKTPOAHbIE MaTepuansbl, yaoBNeTBOPSIOLLIME YCIOBUAM:

Rur >Rz _ NpY MexaHU3NPOBaHHOW CBapKe;
LIR =R =R B./Bs _ NpU py4HOIA CBapKe;



Ta6nuuya 39

Bua ceapku npum MNonoxeHve wea | Koapdn | 3nauenns koadppuumentos Pr n b
anameTtpe LUNEHT NPV HOpPMarsbHbIX PeXnMax CBapku u
CBapPO4HOM kaTeTax LUBOB, MM
NPOBOJIOKU 3-8 9-12 14-16 CB.

CMNJSIOLLHOMO CevYeHuns 16

d, MM

ABTOMatuyeckas npu | B nogouky P 11 0,7

d=3-5 B 1,15 1,0
HwxHee B 1,1 0,9 0,7

Pz 1,15 1,05 1,0

ABTOMaTH4eckasa u B nogouky B 0,9 0,8 0,7

MexaHu3npoBaHHas B 1,05 1,0

npmd=14-2 HwxHee, B 0,9 0,8 0,7
ropn3oHTarnbHoe, B 1,05 1,0
BEpTUKanbHoe

PyyHas un B nogo4ky Br 0,7

MexaHn3npoBaHHagA HwxHee, B. 1,0

npnd < 1,4 nnu ropu3oHTarnbHoe,

NMOPOLLIKOBOM BepTUKanbHoOe,

NPOBOSIOKOW NOTOJIO4HOE

2
ANs 3NIeMEeHTOB U3 cTanu C npegesioMm TekyyecTu cBbiwe 285 H/mm ponyckaetcs
<R.< /
NPUMEHATb 3NEeKTpoAdHble MaTepuanbl, yAoBreTBOpSANLIMe YCNoBUK Rie <Rt <Riz  B./Br

(3pecb B " P, . KO3 PUMLUNEHTDI, 3aBUCHLLME OT TEXHOSIOrMM CBapKuM M KateTa wWwBa U
onpeaensiemble no tabnuue 39).
14.1.9 OQHOCTOPOHHME YrNnoBble LWBbI B TABPOBbIX COEANHEHUAX 3NIEMEHTOB U3 cTanu

C npegenom Tekyyectu o 375 H/mu” , KaK npasuno, cnegyet NpUMEHATb B KOHCTPYKUUSX,
3KCNnyaTUpyeMbiXx B HearpeccMBHOM wunu cnaboarpeccuBHon cpefe (Knaccudpukaums no
CHwIT 2.03.11) B oTannnBaeMbiX MOMELLEHUSX:

ANSA NpUKpensieHnsa NPOMeEXYTOYHbIX pebep XeCTKoCTU 1 anadparm - B KOHCTPYKUMSIX
BCEX rpynn, KpoOMe KOHCTPYKUMIA rpynnbl 1, paccymMTbiBaEMbIX Ha yCTanocTb;

ANSA NOSACHbBIX LWBOB CBAPHbIX ABYTABPOB - B KOHCTPYKUMAX rpynn 2 n 3 (kpome 6anok ¢

o XW>6 R /Gf 1;N o
YCITOBHOW MMOKOCTBIO CTEHKM I’ y ) NPX TOMLWMHE CTEHKM W B KOMOHHAX U CTOMKax
Ao 12 mm n B 6ankax 4o 10 MM, NpM BbINOMHEHUM LUBOB MEXaHU3NPOBAHHOW CBAapKOW C

KaTeToMm LuBa kr=0.84,/By ; Ipyn 9TOM cnefyeT yuntbiBatb TpeboBaHna 15.3.3 n 15.5.5;

OIS BCeX KOHCTPYKTUBHBIX 311IEMEHTOB - B KOHCTPYKUMAX rpynnbl 4.

KaTeTbl OOHOCTOPOHHWMX LIBOB crieayeT nNpuHUMaTb MO pacdeTy, HO He MeHee
yKasaHHbIX B Tabnvue 38.

OOHOCTOpPOHHME YIMnoBble LWBbI He criegyeT NPUMEHSTb B KOHCTPYKUMAX 30aHUKA Y
COOPY)XEHUN, OTHOCALMXCA K | YPOBHIO OTBETCTBEHHOCTW, BO3BOAMMBIX B pavioHax C
CerCMUYHOCTbI0 8 6annoB M Bbille, B paviOHax C pacyeTHOW TeMnepaTypon HUXEe MUHYC
45°C, B KOHCTpYyKUMaX rpynn 1, 2, 3 B 30aHMsX C KpaHaMmn pexmmoB paboTbl 7K (B uexax
MeTannypruyeckmx npomnssoacts) n 8K, a Takke B H6ankax u purensx pamHbIX KOHCTPYKLUN,
paccyMTbiBaeMbIX cornacHo TpeboBsaHuam 8.2.3, 8.2.6 n 8.2.7.
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14.1.10 T[lpepbiBUCTbIE YrNOBble CBapHble LWBbI [JOMNYyCKaeTCsa MPUMEHATb Mpu
CTaTU4EeCKOW Harpyske npuv u3bbITOYHOW HecCyllen CrnoCcoBHOCTU HenpepbIBHOMO LUBa
MUWHMMarNbHOrO pasmepa ANs COeAWHEHUM B KOHCTPYKUMAX rpynnbl 4, a Takke B
PEKOHCTPYUPYEMbBIX KOHCTPYKUMSX [pynnbl 3, B panoHax, KpoOMe WMEKLMX pacyeTHYH
TemnepaTypy Hwke MuHyc 45°C, wn aKkcnnyaTupyemMblX B HearpeccuBHbIX UMK
cnaboarpeccmnBHbIX cpeaax.

Pasmepbl cBapHOro wBa gOMmKHbI COOTBETCTBOBATL TpeboBaHnam 14.1.7.

PacctosiHne s mexay ydacTkamym CBapHbIX LWBOB (pucyHok 19), Kak npaBuno, He

- 12t . :
OOIMKHO npeBbiwaTtb ogHoro n3 3HadeHnn: 200 mm, bnin B CXaTOM 3nemMeHTe (tmln -

1 .
TOMLWMHA CamMOro TOHKOrO U3 COEAMHSIEMbIX SIIEMEHTOB), Otnin g pacTAHyTOM 3rieMeHTe. B
KOHCTPYKUMAX rpynnbl 4 paccTtosiHne s gonyckaetcs yBennuntb Ha 50%.

a) Ti 1-1

LR R L L)) LA ELARE! LARERAELL! N

lm S . lw, S 3 lwl

1]

6) Pl 2-2

| T

s Vb s 1L S'll

a — B HAXJIECTOYHOM COCOHHEHUH; 6 — B TaBPOBOM COCAHHEHHN

Pucynox 19 - Cxema npepbiBHCTBIX YIJIOBLIX CB2PHBIX HIBOB
Mpn HanoxeHwun nNpepbLIBUCTOrO LWBa crnefyet npegycMatpMBaTth LIOB MO KOHUAM

coeauHAEeMbIX YacTen 3NeMeHTOB; ANnHa la 3TOro WBA B 3fIEMEHTAX COCTAaBHOIO Ce4YeHus n3
nnacTmH gormkHa ObiTb He meHee 0,75b, roe b - wwupmnHa 6onee y3kon M3 coeanHAEMbIX
NNacTuH.

14.1.11 YrnoBble CBapHble LIBbI, PACMOSIOXKEHHbIE MO NEPUMETPY OTBEPCTUA UMK
npopeseun, [OOMyckaeTcd MNPUMEHATb B  HaxXIECTOYHbIX COeAVMHEHUAX B Chny4vask,
npegycMoTpeHHbix  14.1.10, gna nepefjayv  ycununi B MJIOCKOCTU  HaXIeCTKW,
npegoTBpalleHnss MoTepu YCTOMYMBOCTU SNEMEHTOB HaXNeCTKU WU KOHCTPYKTUBHbIX
COEVNHEHNIN SNIEMEHTOB.



14.1.12 lMpoboyHble WBLI, 3anofHAWMe HannaeBneHHbIM MEeTannoM BCK nnowagb
KpYrnbIX Unn wenesbiX OTBEPCTUN, OMNYCKaeTCHA NPUMEHSATb B HAXNIECTOYHbIX COEQUHEHUSX B
cnyyasx, npegycMoTpeHHbix 14.1.10, Tonbko Ans npefoTeBpalleHusi NoTepu YCTOMYMBOCTU
3N1IEMEHTOB HaxXJ1IeCTKU UMW ANS KOHCTPYKTUBHbIX COEOVHEHUIN 311IEMEHTOB.

TonwmHa npobo4yHOoro wea AosmkHa ObiTb: HE MeHee TOMLWMHbBI t NPOCBEPNEHHOIO UK
NPOpEe3aHHOro afiemMeHTa, Ho He 6onee 16 mm; He meHee 0,1 AnnHbI Npope3un NMbo 3Ha4YeHUN

0,45d vnn 0,45b (roe d u b - guameTp OTBEPCTUA U LWIMPUHA NPOPE3N, PaBHbIE d=t+8 yy y
b>t+8 MM).

PacctoaHne wmexgy ueHTpamMuy OTBEepPCTUM UM NPOAOSIbHbIMM  OCAMWU  MNPOpPE3en
JOIMKHO ObITb HEe MeHee 4d unu 4b.

14.1.13 lNprmeHeHne KOMOMHNPOBAHHbBIX COEAMHEHUIN, B KOTOPbIX YaCcTb CABUratOLLIErO
yCuUnnsa BOCMPUHUMAETCA (PUKLMOHHBIM COeUHEHMEM, a YacCTb - CBapHbIMU LUBaMW,
AOnycKaeTcs npu ycrnoBuu, YTO CBapKa BbIMOSIHEHA NOCne 3aTsbkkM O6ONTOB Ha pacyeTHoe
ycunue n ¢ nocnenyowen nx AoTSHXKKOM B criydae HeobxoanmocCTy.

Pacnpegenernne ycunua wmexgy GPUKUMOHHBIMM U CBApHbIMU  COEAUHEHUSMU
AonyckaeTcs nNpuUHMMaTtb MPONOPUMOHANbHO UX Hecywum cnocobHocTam. [pumeHeHue B
KOMOMHMPOBAHHbBIX COeaUHEHMUSX BONTOB 6e3 KOHTPONMPYEMOrO HaTSXKEHNSA He JOrMyCcKaeTcs.

14.1.14 Pac4yeT cBapHbIX CTbIKOBbIX COEAWHEHUA MNpu OENCTBUM oceBOW cunbl N,
NPOXOASALLEN YePES LEHTP TSHKECTU COEQMHEHMS, CrieayeT BbINOMHATL Mo hopmyrne

N /(thRNyyC)Sl (175)

roe t - HaumeHbLasa U3 TOSLWWH CoOeQNHAEMBbIX 3NIEMEHTOB;

L. pacyeTHas OnuWHa WBa, paBHas MNOMHOW ero AfnuvHe, YMEeHbLUeHHOW Ha 2t, unn
NOfHOW ero AfnHe, ecrnn KOHLUbI LWBa BbiBeAEHbI 3a Npeaernbl CThiKa.
Mpn pacyeTe cBapHbIX CTbIKOBbIX COEOMHEHUN 3MEMEHTOB M3 CTanu C OTHOLUEHMEM

Iv,>R
R/ Y, aKkcnnyartauusa KOTOpbIX BO3MOXHa M Mocrne [OCTMXeHMs MeTannom npenena

Ry >440 H/mm?
TEeKy4decTn, a Takke U3 ctanu c npegeriom Tekydyectn VY B dpopmyrne (175)

BMECTO Ruy cnegyeT NnpuHUMaTh Ru/Yy .

PacyeT cBapHbIX CTbIKOBbIX COEOUHEHWUI BbINOMNHATL HE TpebyeTcs nNpy NpUMeEHeHUN
CBapOYHbIX MaTepuanoB COrnacHo npuroXeHuto [, MNONMHOM MpoBape COoeANHAEMbIX
3N1EMEHTOB N (PN3NYECKOM KOHTPOSIE KayecTBa COeANHEHUI NPU PaCTSXKEHUN.

14.1.15 CBapHble CTbIKOBble COEAMHEHUS], BbIMNONHEHHbIE ©E€3 PM3NYECKOrOo KOHTPOSS

- O
KayecTBa, Npy OAHOBPEMEHHOM OENUCTBUM B OQHOM N TOM X€ Ce4YeHUU LBa HopMalsibHbIX WX

n °W 1 kacaTenbHbIX WY HanNpsXXeHUn criegyeT npoBepsTb No opmyre (44), npyuHUMas B
Hew

=T

=0 T wey Ry=RWy.

wy hxy

14.1.16 PacyeT cBapHOro coefuHeHuUs C YrroBbIMW WBamMuU Npu gencteumn cunbl N,
NPOXOASLLEN Yepe3 LEHTP TSHKECTU COeAMHEHNS, crieayeT BbINOMHATbL Ha cpe3 (YCNOBHbIN) MO
ofHOMY 13 ABYyX ceyeHun (prcyHok 20) no dopmynam:

BiRut <1 N

< ———x1
BRir BrkilRuve ~

npu no mMeTanny wsa ; (176)




B¢ Rus 51 N

— <1
Bszz szf l/\/szYC a

npu no MeTanny rpaHunubl crnnaBneHns , (A77)

roe LV - pacyeTHaAa AnvHa WBOB B CBApHOM coedMHEeHUWU, paBHad cymmapHon annHe
BCEX €ro y4acTkoB 3a BbIMETOM MO 1 CM Ha Kaxaom HenpepbIBHOM y4acCTKe LUBa;

B , B, . KoahpuumeHTsl, NnpuHnMaemble no Tabnuue 39.

2

I — o meranny 1wBa; 2 ~ 1o MeTaJly IpaHyLbl COasIeHms

Pucynox 20 - Cxema paceTHLIX CMEHHUIE CBAPHOTO CORAMHENNST ¢ YIVIOBLIM LIBOM

14.1.17 Pac4yeT CBapHbIX COeAMHEHUIA C YITIOBbIMY LLUBAMW Npu 4encTBun momeHta M B
NNOCKOCTK, NEePneHaNKYNAPHON MNOCKOCTM PacnofioXEeHUa LWBOB, criedyeT BbINOMHATH Ha
cpes (YCrnoBHbIM) N0 OAHOMY U3 ABYX ceyeHun (CM. pucyHok 20) no dpopmynam:

no meTanny wea

M/(Wmeyc)Sl . (178)
no MeTanny rpaHunubl crijiaBrieHUA

M /(WZRNZYC)Sl , (179)

roe Wi n W MOMEHTbI COMPOTUBIIEHUS pacyYeTHbIX CeYEeHU CBApHOro COeaUHEHNS
no meTanny wea n no MeTanny rpaHvubl CnnaBneHnss COOTBETCTBEHHO.

14.1.18 PacueT cBapHOro coeguHeHusi ¢ yrinoBbiMu WBaMu nNpu genctesmm momeHta M
B MNSIOCKOCTM PacnosyioXXeHUs 3TUX LIBOB crnefyeT BbINOSHATL Ha cpe3 (YCNOBHbIN) N0 OAHOMY
13 oByx cevyeHun (cMm. pucyHok 20) no dpopmynam:

no meTanny wsa
2 2
Ml x“+
ey

('fx""fy)Rm“/c - . (180)

no MeTanny rpaHunubl crijiaBrieHUA



M]{X2+y2 <

<1
(sz + Izy )RNzyc ’ (181)

roe X Uy - KOopaAnHaTbl TOYKM CBAPHOrO COeanHeHWs, Hanbonee yganeHHoM OT LeHTpa
TshkecTn O pacyeTHOro ceveHns 3Toro coeguHeHus (prUcyHok 21);

Iy, |
fx’ - MOMEHTbI MHepuunnm pacH4eTHoOro ce4eHnda cBapHOro coegmHeHusa no metanny
LBa OTHOCUTESbHO €ro rfaBHbIX OCen X-X U Y-y COOTBETCTBEHHO,

L, |
X, % - TO XKe, N0 MeTansy rpaHuubl CrinaBrieHUs.

d

| X

Y

Pucynox 21 - PacueTHasi cxema CBAPHOTO COCAMHEH M



14.1.19 lNpu pacyeTe cBapHOro COeAUHEHUS C YrrnoBbIMU LIBAMW Ha OAHOBPEMEHHOEe
aencteme npogonsHon N 1 nonepedHon V cun n momeHta M (cMm. pycyHok 21) QOMKHbI BbITb
BbIMOJSTHEHbI YCIOBUS

wl(Ruve) <1y ol (Rate)<1(1g5)

roe ' M ? - HanpsbKeHUs B TOUKE PacUYETHOrO CEYEHWS! CBApHOTO COEAMHEHUS MO

MeTanmny wea W no mMeTanny rpaHuubl CrnnaBfieHUsi COOTBETCTBEHHO, onpenensemble Mo
dopmyrne

7= V(TN + Ty )2 + (Tv Ty )2 . (183)

14.1.20 HaxnectoyHble coefuVHEHUA 3rNeMeHTOB TOMWWHOW A0 4 MM JonyckaeTcs
OCYLLECTBMNATb TOYEYHbIM LUBOM [YyroBOW CBApKOW CKBO3HbIM MPOMMaBfieHneM; npu 3TOM
HeCcyLyo CrnocobHOCTb OOHOM TOYKM cnegyeT NpuMHMMAaTb pPaBHOM MeEHbLUEMY M3 OBYX
npegenbHbIX 3HaYEHNI:

npu cpese

_ 2
N;=0.28d"Ruun . (184

npu BbipbiBE

N, =BdtR,, , (185)

rae d - guameTp TOYeYHOro WwBa B MIIOCKOCTU  COEOUHAEMbIX 3fIEMEHTOB,
npuHumMmaembint no (OCT 14776;

npy npumeHeHun cnocoba ceapku, He npegycmoTpeHHoro OCT 14776, 3HayeHue d
crnefyeT cornacoBbiBaTb U MPUHUMATb B YCTAHOBNEHHOM NOPSAAKE;

B=11 npu ceapke anemMeHTOB paBHOI TOMLMHBI;
B=19 npu capke anemeHTOB ¢ pasHbIMM TONWMHAMM, OTAMYAKLLMMUCS B 2 1 Gornee

pasa; npy MeHblleM OTAMYMM B TOMLUMHAX 3Ha4YeHue B cnegyet npuHMMaTb Mo
NHTEpPNONSALUnK;
t - MeHbLLas U3 TOSLLUUH CBapUBaEMbIX 3NTEMEHTOB.

14.2 BonToBble coeaUHEHUS

14.2.1 [Ona 60NTOBbIX COEAMHEHUN 3IEMEHTOB CTallbHbIX KOHCTPYKUMK creayet
NPUMEHATb BONTbI COrNacHoO npunoxeHuto .

14.2.2 bonTtbl cnegyeTt pa3mMellatb cornacHo TpebosaHnam tabnuubl 40, npu 3TOM B
CTblKaX M B Yy3rax Ha MWHUMAarnbHbIX PacCTOAHUSAX, @ COeOUHUTESNbHbIE KOHCTPYKTUBHbIE
OonNTbI, KAk NPaBUIIO, HA MakCUMarbHbIX PACCTOSIHUSAX.

Mpn npukpenneHnn yronka oAHOW MOrfkon Bontamu, pasmellaemMbiMU B LLAXMATHOM
nopsigke, oTBepcTue, Hambonee yganeHHoOe OT ero KoHua, crnefyeT pa3MmellaTb Ha puUCKe,
Gnvxkanwen K obyLLKy.
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[onyckaeTcsa KpenuTb 3NeMeHTbl OAHUM 6ONTOM.

14.2.3 bonTbl knacca To4HOCTM A cnefyeT NPUMEHATb NSl COEOUHEHUI, B KOTOPbIX
OTBEPCTUA MPOCBEPSIEHbI HA MPOEKTHbLIN AMameTp B CcOOpaHHbIX 3anemeHTax, nmbo no
KOHOYKTOpaM B OTAEMbHbIX 3fIEMEHTax 1 getansx, nMbo npoceeprieHbl Unn NpogaBrieHbl Ha
MEHbLUMN OnaMeTp B OTAENbHbIX AeTansix ¢ nocrnegylowen paccBeprioBKOM A0 MPOEKTHOro
anameTpa B cObpaHHbIX anemMeHTax.

BonTbl knaccoB TOYHOCTN B B MHOro60NTOBbLIX COEAMHEHUAX crneayeT NPUMEHSTb Ans

KOHCTPYKLMI U3 CTanu ¢ npegenom Tekydyectu go 375 H/mm® .

B coeguHeHusix, rge 6onTbl paboTaloT MNPEMMYLLECTBEHHO Ha pacTshKeHWe, Kak
npaBumno, crnegyeTt NpMMeEHsTb 60NTbI KNaccoB TOYHOCTU B nnn BbICOKONPOYHbIE.

14.2.4 bonTbl, UMeWMe NO AfNHE HEHape3aHHOW 4YacTU y4acTKM C pasfiMyHbIMU
anameTpamu, He cnegyeTt NPpUMEHATb B COEAMHEHUAX, B KOTOPbIX 3Tn 6onTbl paboTatoT Ha
cpes.

14.2.5 Pes3pba 6onTta, BOCNpUHMMAIOLEro cABuralowee ycunve, B 3feMeHTax
CTPYKTYPHbIX KOHCTPYKLMIA, ONOP NIMHUI 3neKTponepenayn u oTKpbITbIX pacnpeaenuTenbHbiX
YCTPOWNCTB, a TaKkkKe B COEANHEHUSIX MpU TOSMLWMHE HapYXHOro anemMeHTa o 8 MM [OrkHa
HaxoAMTbCA BHE NakeTa COeaUHSIEMbIX 9NIEMEHTOB; B OCTambHbIX criydyasix pe3bba 6onta He
AOIMPKHA BXOOMTb Briybb oTBepCTUs Bornee YeM Ha MonOBUHY TOMWMHbI KpaHEero anemMeHTa
CO CTOPOHbI Frarkn Unn cebilwe 5 MM.

14.2.6 YcTtaHoBky Wwanb Ha 6onTbl crieqyeT BbINOMHATL cornacHo TpebosaHnsam CHul
3.03.01.

B pac4yeTHbIx coeguHeHusix ¢ 6ontamm knaccoB ToyHOCTM A n B (3a ucknioyeHuem
KpenneHust BCNOMOraTesibHbIX KOHCTPYKUMW) crnegyeT npegycmaTtpuBaTtb Mepbl NPOTUB
CaMOOTBUHYMBAHUSA raek (MOCTaHOBKA MPYXXMHHbIX Wanb, BTOPbIX raek n ap.).

Tabnuua 40
XapakTepucTvka paccTosiHUS U npegerna Teky4yecTu PacctosaHue npu
CcoeVHAEMbIX ANEMEHTOB pasmelieHnn 6onToB
1 PaccTosiHne mexay LeHTpammn otBepctui ansg 60nTos B
nodom HanpaBneHuu:
a) MUHUMarbHoe:
npy Rin<375 H/xw’ 2,5d
npu Rn>375 H/w? 3d
6) MmakcumManbHoe B KparHUX psigax npyv OTCYyTCTBUM 8d vnn 12t
OKaMMIIAOLLMX YrONKOB NPU PacTSXKEHUU N CKATUU
B) MakcumarbHOe B CpeHUX psaax, a Takke B KpanHUX pagax
NpWY HaNMYMM OKANMIISOLLMX YrOSKOB:
npu pacTsXxXeHnn 16d nnun 24f
npu cxatunm 12d nnn 18t
2 PaccrtosHue oT ueHTpa oTBepcTusa ans 6onra go kpas
aNeMeHTa
a) MMHUMarnbHOEe BOOSb YCUIUS:
npy Rin<375 H/xw’ 2d
npu Ryn>375 H/ Mm? 2,5d
6) TO Xe, nonepek ycunums:
npu 06pesHbIX KpoMKax 1,5d
Npw NPOKaTHbIX KPOMKax 1,2d



garantf1://2206219.0/
garantf1://2206219.0/
garantf1://2206219.0/

B) MakcumarnbsHoe 4d vnn 8t
r) MUHUManNbLHOE BO (PPUKLMOHHOM COEAUHEHUM Npun Ntobomn 1,3d
KpOMKe 1 ntobom HanpaBneHun ycunums

3 PaccTrosiHne MnHuUMarbHoe Mexay LieHTpaMn OTBEpPCTUi u+1,5d
BAONb ycunus ans 6ontos, pasMmeLlaemMblx B LLAXMaTHOM

nopsgke

O603Ha4veHus, npuHATbie B Tabnmue 40:

d - anameTp oTBepcTMa ana bonTa;

t - ToNwmHa Hanbonee TOHKOro HAPY>KHOIO ANIEMEHTA;

U - pacCcTosHMe Nonepek ycunusa Mexay psgamm oTBepcTui.
MpumeyvaHunsn

1 AnameTp oTBEpPCTMI cnegyeT NpuHUMaTh: Ans 6onToB Knacca TO4HOCTU A d=d - nng
BONTOB Knacca TOYHOCTU B B KOHCTPYKLMsX onop BJ1, OPY n KC 9=%+1 ym, B ocTanbHbIx
cnyvasxd =% +(1; 2 unu 3 mm), rae ¢ - guametp 6onta.

2 B 0gHOB0ONTOBLIX COEANHEHNSX ANIEMEHTOB peLleTKM (PacKkoCOB U pacnopok), Kpome
NOCTOSAAHHO paboTalLWmX Ha pacTshKeHMe, NPU TOSNLWUHE 3N1EMEHTOB 40 6 MM 13 cTanu ¢

npeaenom Tekyvectu ao 375 H/ MM® HaCCTOSIHUE OT Kpast ANeMeHTa [0 LIEHTpa OTBEPCTHS
BAONb YCUnus gonyckaeTtcst npuHumatb 1,35d (6e3 gonycka npu M3rotToBMEHWUN 3NIEMEHTOB B
CTOPOHY YMEHbLLEHUS, O YeM OOIKHO ObiTb YKa3aHo B NMPOEKTe).

3 MNpwu pasmeLLeHnm 6oNTOB B LLAXMaTHOM NOpsiAKe Ha pacCTOSHWMKN, HE MEeHee yKa3aHHOro B

nos. 3, cedeHune anemeHTa A cneayert onpeenaTk ¢ y4eToMm ocnabneHuns ero oTBEpPCTUAMM,
pacnosio)XeHHbIMU B OOHOM CeYEHMM nNonepek ycunus (He no auraary).

14.2.7 Ha CKOWEHHbIX MNOBEPXHOCTHAX COedVHSeMbIX [JeTanen u 9nemMeHTOB
(BHYTPEHHME rpaHn NOSIoK ABYTaBPOB U LUBENNEPOB) No4 ronoBkM 60NTOB UNK rarku cnegyet
yCTaHaBNMBaTb KOCble LLanbbl.

14.2.8 [Ounametp oTtBepctna ans OONTOB B 3feMEHTax W3 npokata AOO0JKeH
cootBeTcTBOBaThb [ OCT 24839 n npumeyaHuo 1 tabnvybl 40.

14.2.9 Pac4eTHOe ycunme, KOTOpOe MOXeT ObiTb BOCMPUMHATO OAHMM OONTOM, B
3aBMCUMOCTU OT BUAA HaNpsHKeHHOro COCTOSAHUA crnefyeT onpenensatb no oopmynam:

npu cpese

Nbs =RosAYoYe - (186)
npy CMATUM

Npp =RopthZtypye . (187)
NpW PacTsHKEHUM

Npe=RotPonYe , (188)

roe Ros , Rop : Rot pacyeTHble CONPOTUBIIEHNS OAHOGONTOBLIX COeAUHEHWIA;

A n Pon NMowaan ceyYeHumn CTepxHs bonta 6pyTTo M pe3bboBON YacTM HETTO
COOTBETCTBEHHO, NMPUHMMAaEMbIe cornacHo Tabnuue .9 npunoxenuns I

" _ 4ncno pacueTHbIx cpe3os oaHoro 6onTa:;
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4 HapyXHbI AnameTp CTepXxHs 6onTa;

D) g HanMeHblwada CyMMapHad TOoJllWWHa coeUnHAEMbIX 3J1EMEeHTOB, CMMHAEMbIX B
OOHOM HanpaBI1€HUN;

Ve . kKo3adhpmumeHT ycrnosun paboTbl, onpeaensiembli no Tabnvue 1;

Yoo . KoadpdpmuUMeEHT ycnoBuin paboTbl BOATOBOrO COeauMHEHUs, onpeaensieMbli no
Tabnvue 41 n npuHumaembln He 6onee 1,0.

14.2.10 lMNpun gencteumn Ha BonToBoe coeanHeHue cunbl N, npoxoaswen Yyepes LEHTP
TSDKECTU COEAMHEHUSs, pacnpeneneHne 3Tonm cunbl Mexay oontamu cnefyet npuvHMMaTb
paBHOMepHbIM. B aTOM cnyvae konmnyecTtBo BONTOB B COeANHEHUM criedyeT onpeaensaTb no

dopmyrne

N=N /Ny i (189)

N, - N N N
roe  °M™" . HaumeHbluee M3 3HaYeHWn P Ui PP nnMbo 3HayeHue Pt

BblYMCIEHHOE cornacHo TpeboBaHmam 14.2.9.
B cnyyasx korga B CTblke pacctosiHue | mexagy KpanHummn ©Gontamu BOOMb
casuratowlero ycunus npesbiwaet 16d, 3HavyeHme n B hopmyne (189) cnegyet yBenumunsaTb

nyTem AeneHust Ha KoapuuneHt BZl_O’OOS(Hd_lG), NPUHUMAaEMbIN pPaBHbIM He MeHee
0,75. 310 TpeboBaHMe He pacnpocTpaHseTcda Npu OEWCTBUN YCUNUS NO BCEW ASIMHE
coeanHeHust (Hanpumep, B MOSICHOM CoeauHEeHUn 6ankn).

14.2.11 TNpn genctBum Ha 60NTOBOE COEOAUHEHWE MOMEHTA, Bbi3biBAKOLIEro CABWUTM
COeAMHSIEMbIX 93NEMEHTOB, pacnpegeneHne ycunun Ha 6onTbl cnegyet nNpUHUMATH
NPOMNOPLMOHANbHO PaCCTOAHUAM OT LEeHTpa TSKECTU COeauMHEHUst 40 paccMaTpuBaemoro
bonTa.

N
Ycunue B Hanbonee HarpyxeHHoM Gonte  °M¥ He OOMKHO NPEBbILLATL MEHbLLErO M3

3Ha4YeHun Nos nnm Nop , BbIYMCNEHHbIX cornacHo TpeboBaHuam 14.2.9.

14.2.12 lNpn ogHOBpPEMEHHOM AENCTBUM Ha BONTOBOE COeaMHEHUE CUMbl U MOMEHTA,
AENCTBYIOWNX B OOQHOMW MNSIOCKOCTU W BbI3blBAOLWNX COBUI COEOUHAEMbIX 3NEMEHTOB BOMThI
crnegyeT NpoBepsTb Ha paBHogencTeylowee ycunue (B Hamboree HarpyxeHHom 6Gonre,

. N N
KOTOpOE He AOOJDKHO npeBbillaTb MeHbLlero un3 3Ha4deHun bs  ynn bp’ BbIHUCITEHHbIX

cornacHo TpebosaHuam 14.2.9).

Ta6bnuua 41
XapakrepucTtuka Mpepen 3HaveHunsa a/d, s/d 3HayeHve
6onTtoBoro HanpsHkKeHHO | TeKy4ecTu KoadhdpumumeHTa
coeiHeHns ro Rw cTtanu Vb
COCTOAHUA | coeaNHSIEMBI
X
3MIEMEHTOB,
H/ mm?
OpHobonToBoE, Cpes - - 1,0
6onT Knaccos Cwmartve o 285 15=a/d=2- 0,4a/d + 0,2
ToyHOCTM A, B a/d-0,7




nnu Cs. 285 135<a/d<15 0,5a/d
BbICOKOMPOYHbIN no 375 0,67a/d - 0,25
Cs. 375 ald>25 1,0
Mnorob6ontoBsoe, | Cpes - - 1,0
6onTbl KNacca CwmsaTtune [o 285 15<al/d<2 0,4a/d + 0,2
TOYHOCTK A 2<s/d<25 0,4s/d
Cs. 285 0,5a/d
no 375 0,5s/d - 0,25
Cs. 375 ald>25 1,0
s/d>3 1,0

O6o3Ha4veHus, npuHAaTble B Tabnuue 41:

a - paccTosiHMe BAOSb YCUIMS OT Kpas aneMeHTa Ao LeHTpa bnmxanwero oTBepcTus;

S - paccTosiHMe BAOSb YCUIUS MEXAY LleHTpamMu OTBEPCTUN;

d - anameTp oTBepcTus anga onTa.

MpumeyvaHus:

1 [Ana pacyeta MHOro6oNTOBOro COEAUHEHMUS HA CPEe3 U cMATUE Npu BonTax knacca TOYHOCTU
B, a Takke npu BbICOKOMNPOYHbLIX BonTax 6e3 perynmpyemMoro HaTshKeHNs nNpu BCEX 3HAYEHNSAX

npegena TekyyecTu Rin cTanu coeamHsieMbIX 3NEMEHTOB 3HAaYEeHUS KoadpdumumeHTa v
cnegyet ymMHoxatb Ha 0,9.

2 1nsa pacyeta MHOrobonTOBOro COEAMHEHMS Ha CMSATME cneayeT NPUHUMaTb 3HaYeHune v |
MEHbLLEE U3 BblYNCIIEHHbBIX NPU NPUHATBLIX 3Ha4YeHnax d, a, s.

14.2.13 Tlpn oAgHOBpEMEHHOM [eCTBMM Ha OonToBOE COEOVHEHME  YCUNUA,
BbI3bIBAIOLLMX CpPe3 W pacTskeHme O0onToB, Haubonee HanpskeHHbld ©onT, Hapsay c
nposepkon no chopmyrie (188), cnegyet NnpoBepATb NO hopmyne

V(NSINbS)2+(Nt/th)2I§1 (190)

N N .
roe s wm ot - ycunus, OencTBylowme Ha 6onT, cpesbiBallwee U pacTtarmatollee
COOTBETCTBEHHO;
Ny, N
bs bt - pacyeTHble ycunus, onpeaensiemble corrnacHo TpebosaHunsam 14.2.9.

14.2.14 B KkpenneHusix OQHOro 3fieMeHTa K OpYyromy 4epes MpoKnagku Wnu mHble
NMPOMEXYTOYHbIE ANIEMEHTHI, @ TaKKe B 3IeMeHTax C OAHOCTOPOHHEN HaKNaaKom KONM4ecTBO
BonTOB NO CpaBHEHMIO C pacyeToM crneayeT yBenuumsaTb Ha 10%.

Mpn KpenneHuax BbICTYNaKOWMX MOSIOK YrofikoB WU LUBENMIEPOB C  MOMOLLBHO
KOpOTbILWEN KONM4ecTBo BONTOB, NPUKPENNALMX KOPOThILW K 3TOW NOJSIKe, N0 CPaBHEHWUIO C
pesynbTaTtoMm pacyeTta criegyet yBenudmnsatb Ha 50%.

14.2.15 O®yHoameHTHble (aHKepHble) OonTbl cnegyeT NpPOBEPATb  COrnacHo
TpeboBaHnam CHul 2.09.03.

14.3 ®pUKUNOHHBbIE coeauHeHUs (Ha 6onTax ¢ KOHTPONUPYEMbIM HaTsXKEHUEM)

14.3.1 ®PpUKUMOHHBIE COEOVMHEHUHA, B KOTOPbIX YCUNUA nepefarTcs yepe3 TpeHue,
BO3HMKatoLLee Mo ConpuKacatoLnMCs NOBEPXHOCTAM COEANHSEMbIX 3NIEMEHTOB BCreacTBME
HaTSXEHUS1 BbICOKOMPOYHbIX 6ONTOB, cneayeT NPUMEHATD:
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B KOHCTPYKUMAX W3 CTanu C npegenoMm TekydyecTu cBblwe 375 H/mw® "
HenocpeaCcTBEHHO BOCMPUMHMMAIOLLMX MOABWXHbIE, BUOpaUMOHHbLIE N Apyrne ANHaMU4ecKne
Harpysku;

B MHOrobonToBbIX COEAWHEHUSIX, K KOTOPbIM MPeabsABNATCA MNOBbILUEHHbIE
TpeboBaHNSA B OTHOLLEHUN OrpaHNYeHns 4edopMaTUBHOCTN.

14.3.2 BO OpUKUMOHHBIX COEOUHEHUAX creayeT NPUMEHATb BONThbl, rankm M Wanbobl
cornacHo TpeboaHusam 5.6.

BonTbl crnegyeT pasmellats cornacHo TpebosaHuam Tabnuubl 40.

14.3.3 PacuyeTHOe ycunue, KOTOPOEe MOXET ObiTb BOCMPUHATO KaXXOoW MIOCKOCTbIO
TPEHUS 3NEMEHTOB, CTAHYTbIX OOHUM BbICOKONPOYHbIM GONTOM, crnegyeT onpenenstb Mo

dopmyrne

Q:)h = RbhAbnu/'Yh , (191)

roe Rn pacyeTHOe COMPOTMBNEHNE PaCTSKEHUIO BbICOKOMPOYHOro 6GonTa,
onpeaensieMoe cornacHo TpeboBaHuam 6.7,

Pn nnowaab cedeHns Gonta no pes3bbe, NpuHMMaemas cornacHo tabnvue .9
npunoxexua I;

M - koathPULMEHT TPEHUS, NPUHMMAaEMbIN No Tabnuue 42;

Thoo KOa(hpUUMEHT, NnpnHUMaeMbin no Tabnuvue 42.

14.3.4 Tpn pgenctBum Ha OPUKUMOHHOE coeauHeHue cunbl N, Bbi3blBalOLLEN CABUM
COEMHAEMbIX OfIEMEHTOB W  MNPOXOOsAWEn 4Yepe3 LEHTP TKECTM COeOUMHEHUS,
pacnpegeneHne aTon cunbl mMexagy 6ontamu cnegyeT NpUHUMAaTb paBHOMEpPHbIM. B aTom
crny4ae KonmyecTBo 60NTOB B COEAUHEHUN CrieQyeT onpeaenaTtb no popmyne

n>N/ (QmKvac) , (192)

roe @n pacyeTHoe ycunue, onpeaensiemoe no cpopmyne (191);
K - KONIMYECTBO MMOCKOCTEN TPEHUS COEANHSAEMbIX 3NIEMEHTOB;

Yo . KO3(hpMUMEHT ycrioBun paboTbl, MpMHMMaeMbl nNo Tabnuvue 1;

Yoo . KO3 pMUMEHT ycnoBun padoTbl PPUKLMOHHOIO COEAUMHEHUSA, 3aBUCALUMA OT
Konuyectsa n 601TOB, HEOOXOANMbBIX ANS BOCNPUATUS PacYeTHOro yCuUnus, U NpMHMMaeMbli
paBHbIM:

0,8 npn "<3;
0,9 npn °=n<10.
1,0 npn N>10,
14.3.5 lNpu gencTBun Ha (PPUKLUNOHHOE COEeAMHEHUE MOMEHTA WUMN CUMbl U MOMEHTa
BbI3bIBAKOLLMX COBUI COEAUMHSEMbIX 3MEMEHTOB, pacrnpegeneHve ycunui mexagy 6ontamu
cnefyet nNpuUHUMaTh cornacHo ykasaHuam 14.2.11 n 14.2.12.

Tab6nuua 42



Cnoco6 obpaboTku Koatpdomum | KoachpuumeHT Y npm KOHTPOMeE HaTsKeHUs1 GONTOB

(ouncTku) EHT TpeHus MO MOMEHTY 3aKPY4MBaHUS NpY Pa3HOCTM
COeAnHAEMbIX W HOMMHAIbHbIX AMaMeTpPoB OTBEPCTU 1 6onTos 9
NoBepXHOCTEN MM, NI Harpyake

AvHamMmuyeckom 8=3-6 AvHamuyeckon =1 ;
cTatnyeckon 8=5-6 cTatnyeckon 6=1-4
1 ApobemeTHbIN nnm 0,58 1,35 1,12

ApobecTpyHbIA ABYX
noBepxHocTen 6e3
KOHCcepBaummn

2 ["a3onnamMeHHbIn ABYX 0,42 1,35 1,12
nosepxHocten 6e3
KOHCcepBauumn

3 CtanbHbIMU WEeTKamm 0,35 1,35 1,17
ABYX NoBepxHocTen 6e3
KOHCcepBaummn

4 Be3 06paboTkm 0,25 1,70 1,30

MpumeyaHue - [Npn KOHTpPONE HaTsKeHUa 6ONTOB NO Yriy NOBOPOTa ravky 3Ha4YeHus '
crnenyert ymHoxatb Ha 0,9.

14.3.6 lMNpu genctemn Ha PPUKLUMOHHOE coeamHeHne nNoMuMmo cunbl N, Bbi3biBatOLLEN
COBWUI COEANHSAEMbIX 3NEMEHTOB, cunbl F, Bbi3blBaloWEN pacTseHue B BonTax, 3HavyeHue

koacppuumeHTa P, onpegensiemoe cornacHo TpeGoBaHusiM 14.3.4, cnegyeT yMHOXaTb Ha

(1—Nt/Pb) N

KO3 puUNEHT , rae ' - pacTaruaroLlee ycunuve, npuxoasuieecs Ha oguH 6onr,

P P =
b - ycunue HaTsbkeHUst bonta, NPMHUMaeMoe paBHbIM  ° RonAon
14.3.7 [Ouametp 6onta BO (PPUKLUMOHHOM COEOMHEHUW credyeT npuHMMaTb Mpu

t<4
ycnosuun Z - do , rae Zt - CyMMapHad ToJilnHa coeamnHAeMbIX 3J1IeMEHTOB, CMUHaAEMbIX B

OAHOM HanpasneHun, d _ anameTp bonra.

Bo GpuKUMOHHBIX coeguHeHusix ¢ 6onblnM KOnMuM4YecTBoM OONTOB WX AnamMeTp
cnefyeTt HasHavYaTb BO3MOXHO 60SbLUNM.

14.3.8 B npoekte [OmkHbl ObITb yKasaHbl MapkuM CTanuM U MexaHW4eckue CBOWCTBA
oonTtoB, raek 1M wWamb n crtaHgapTbl, MO KOTOPbIM OHW AOSMKHbI MOCTaBMATbCH, CNocob

006paboTkn coeanHAeMbIX MOBEPXHOCTEN, OCEBOE YyCUnNe R , NpHMMaemoe cornacHo 14.3.6.
14.3.9 lpun npoekTUpoBaHUM GPUKLMOHHBIX COeAUHEeHUn crnegyeT obecneuvnBaTtb
BO3MOXHOCTb CBOBGOAHOrO JOCTyna Ansd yCTaHOBKM GOMTOB, MAOTHOrO CTArMBaHWUS MnakeTa
bonTamu 1 3aKpy4ymBaHUs raek c NPMMEeHeHMEM ANHAMOMETPUYECKUX KIOYEN, raikoBEPTOB U
Ap.
14.3.10 nsa BbicokonpoyHbix 6ontoB no NOCT P 52644 ¢ yBenn4eHHbIMK pasMmepamm
rOfIOBOK U raek n npu pasHOCTM HOMMHAamnbHbIX AMAaMETPOB OTBeEpCTMs n 6onTta He Gonee 3

MM, @ B KOHCTPYKUUSAX U3 CTann C BPEMEHHbIM COMNPOTUBIIEHUEM He Huxe 440 Hivm® He
Gonee 4 Mm fonyckaeTcs yCTaHOBKA OA4HOM LWanbbl NOA ravky.

14.3.11 Pac4yeT Ha NPOYHOCTb COEANHSIEMbIX 3NIEMEHTOB, OCNabneHHbIX OTBEPCTUSMMU
BO (PPUKUMOHHOM COE€ANHEHUU, CrieayeT BbINOMHATbL C Y4ETOM TOrO, YTO MOSIOBMHA YCUMNS,
npuxogseroca Ha Kaxabn 6onT, nepegjaHa cunamu TpeHus. [lpu 39TOM NpoBepky
ocnabneHHbIX cevyeHur crnenyeT BbINOMHATL: NPU NOABWXKHbBIX, BUOPALMOHHBLIX U OPYrux
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ONHaMU4YeCKUX Harpy3kax - no niowagn ce4yeHnd HeTTo Ah , Npn CTaTU4EeCKNX Harpyskax - no

A,>0,85A

nnowaaun cedexHusa 6pyTtto A (npu ) NIMBo No ycrnoBHOW nrowaau Ar=1,184, (npw

A<0.85A

14.4 TNosicHble coeAUHEHUs B COCTaBHbIX Gankax

14.4.1 CBapHble U (PPUKLUNOHHbIE MOSCHbIE COEOAMHEHUA COCTaBHOW [BYTaBpPOBOM
Ganku cnegyeT paccumTbiBaTh No hopmynam tabnuusl 43.

Mpn oTcyTCcTBUM nonepeyHbix pebep XKeCcTKoCTM Ana nepefadn  HenoaBMKHbIX
COCPEeOOTOYEHHbIX Harpy3oK, MPUMOXKEHHbIX K BEPXHEMY MOSACY, a TakkKe Mpu MPUIOXKEHUU
HEenoABWXHOW COCPEeAOTOYEHHON HArpy3kn K HUXKHEMY NOSICY HE3AaBUCMMO OT Hanunuus pedep
XKECTKOCTU B MECTax MNPUNOXEHUs Harpyskn MNosiCHble COeAMHEHUSA criefyeT paccyuTbiBaTb
Kak Ans NOABWXHOW Harpy3Kku.

CBapHble LBbI, BbINOSIHEHHbIE C MPOBApPOM Ha BCHO TOSLMHY CTEHKMW, CrieayeT cunmTtaTtb
pPaBHOMPOYHBLIMU CO CTEHKON.

Tabnuua 43
XapakTep MosicHble coeanHeHus dopmynbl Ans pacyeTa NOACHbIX
Harpysku COeANHEHWI B COCTaBHbIX Bankax
HenopnsuxHas | CBapHble T/(nBikiRuve)<1 (193)
T/(nszwazYc)Sl (194)
DPUKLMOHHbIE Ts/ (Qunieye )< 1 (195)
MopBmxHas CBapHble (OBYCTOPOHHWE LLIBbI) ]{
ikl <1
ZBfkfRWf'Yc (196)
Y72V
<1
2B KtRuwzYc (197)
OPUKLMOHHBbIE RVACIIENE <1
(}JhKYC - (198)

O603Ha4veHns, NpuHATbIE B Tabnmue 43:

T=QS/1 . cosurarolLee NOSC yCuUnue Ha eavHULY ONVHbI, Bbi3biBaEMOE MnonepeyHon cumnomn Q
(3mecb S - ctatnyeckun MOMeHT BpyTTO nosica 6ankM OTHOCUTENBHO LeHTPasribHOW OCh);
N - KONMMYECTBO YIMOBbIX LUBOB: MNPV ABYCTOPOHHMX LUBAX N = 2, MPW OJHOCTOPOHHUX N = 1;

Qn | K - BENMUMHBI, onpeaensiemMsle cornacHo 14.3.3, 14.3.4;

V =y, Fal
vuf /b oBnenne ot cocpenoTouenHoro rpyaa i Ha eauHnLLy AnnHBI, onpeaensieMoe ¢

yU4eTOM TpeboBaHuii 8.2.2 1 8.3.3 (Ans HenomBWKHbIX rpy308 '~ 1 ):
Yt 1 - koaPPULMEHTBI HAREXHOCTM MO Harpyske, NpuHUMaemsle no Cr 20.13330;
S - war nosicHbIx 60nToB;

¢ - KO3(PPULUMEHT, NPUHUMaEMbIN paBHbIM: =04 npu Harpyske No BepxHeMy noscy 6anku, K

KOTOPOMY MpUCTporaHa cTeHka, n =10 npu oTcyTCTBUM NPUCTPOXKKM CTEHKN UMK MPU
Harpyske no HWXHEeMy Nosicy.
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14.4.2 B 6ankax ¢ (PPUKUMOHHBIMMA MOSAACHBIMW COEANHEHUSMW C MHOMOSIMCTOBLIMU
NOSICHBIMM NakeTamMu NPUKPENSIEHNEe KaXKaoro M3 NIMCTOB 3a MECTOM CBOEro TeOpeTUYecKoro
obpblBa cnegyeT paccunTbiBaTb Ha MOJSIOBUHY YCUMUS, KOTOPOE MOXeT ObiTb BOCMPUHATO
ceyeHnem nucrta. [puKpenneHne Kaxgoro nvcTa Ha ydacTke Mexgy OeNCTBUTENbHbIM
mMecToMm ero obpbiBa n mectoM obpbiBa Npeablaylwiero nucra criegyet paccynTbiBaTb Ha
NnosiHoOE ycunme, KOTopoe MOXeT OblTb BOCMPUHATO CEYEHNEM NNCTA.

15 [lononHutenbHble TPeO6OBaHUA NO NPOEKTUPOBAHUIO HEKOTOPbIX BUAOB 3A4aHUM,
COOPY>XEHUN U KOHCTPYKLUN

15.1 PaccTtosHusa Mexay TemnepaTypHbIMU LUBaMMU

Pacctoganus | Mexany TemnepaTtypHbIMU LUBaMM CTallbHbIX KapKacCcoB OAHO3TaXXHbIX

3[aHUIA N COOPYXEHUI HE OOSTKHbI NPEBbIWATh HAMBONbLUMX 3HAYEHUI ! , MPMHUMAEMBbIX MO
Tabnuue 44.

Mpn npesblweHnn b6onee vyem Ha 5% ykasaHHbIX B Tabnuue 44 pacCTOAHUN, a Takke
npu yBeruMYeHUU XECTKOCTU Kapkaca CTeHaMu unv ApYrMMn KOHCTPYKUMAMM B pacyeTe
cnefyet yunTbiBaTh KNMMaTU4eckue TemnepaTypHble BO3AENCTBUS, Heynpyrne gedopmawmm
KOHCTPYKLWIA 1 NOoAaTNIMBOCTb Y3IO0B.

Tabnuua 44
XapakTepucTuka HanbBonbLuee pacctosiHme b |
M, MPY pacyeTHON
TemnepaTtype Bo3ayxa, °C,
(cm. 4.2.3)
34aHna mn HanpasfeHus t>-45 t<-45
COOPYXEeHNS
OTannuBaemoe mMexay BAOSb Broka (no 230 160
3gaHue TemnepaTypHbl | ANVHE 30aHUSA)
MU LLIBaMW no LWwmpuHe Groka 150 110
OT TeMnepaTypHOro LBa Unu Topua 90 60
30aHna A0 ocu bnvxanwuen
BEPTMKanbHOW CBA3N
HeoTtannvsaemoe | mexay BOonb 6noka (no 200 140
34aHue U ropsaYnin | TemnepaTypHbl | ANUHE 34aHns)
uex MU LLIBaMu no WwnpuHe Grnoka 120 90
OT TemnepaTypHOro LBa unv Topua 75 50
34aHnsA 0o ocu Gnvkanwen
BEpPTUKaNbHOM CBA3N
OTkpblITas Mexay TemnepaTtypHbIMy LWBaMu BOOIb 130 100
acTakaga onoka
OT TeMrnepaTypHOro LBa unu Topua 50 40
30aH1a 0 ocu bnvxanwuen
BEPTMKanbHOW CBA3N

I'Ipumeanwe - I'Ile Hann4ynm mMexxay temnepaTtypHbiMy LWUBaMn 34aHUA NI COOPYXEHUA OBYX
BEPTUKAJIbHbIX CBA3EeN paccToaHmne Mexay nocnegHnMMm B oCAxX He AOJKHO MnMpeBbilaTh: And




3gaHunin 40 - 50 M 1 onsa oTKpbITbIX 3cTakad 25 - 30 M, Npy 3TOM 4518 34aHUN U COOPYXKEHUN,
BO3BOAMMbIX MPU pacyeTHbIX TemnepaTypax t < -45 °C, 4omkHbl NPUHUMATLCA MEHbLUME U3
yKa3aHHbIX PaCCTOSAHUMN.

15.2 ®epMbl N CTPYKTYPHbIE NANUTbI NOKPbLITUNA

15.2.1 Ocu cTepxHen hepm 1 CTPYKTYP AOSMKHbI ObITb, KAk NpaBuno, LEHTPUPOBaHDI
BO BCex yanax. LleHTpupoBaHue cTepxHen crieqyet npou3BOoAuTb B CBApHbIX doepmax no
LEeHTpaM TSHKECTU CeYeHun (C okpyrreHmem o 5 mm), a B 60NTOBbIX - MO pUCkam Yrosikos,
Onvkanwmnm K oByLLKy.

CwmelLeHne ocen nosicoB oepm Npu M3MEHEeHUN CeYeHUN OOMyCcKaeTCa He YYuUTbiBaThb,
ecnu oHo He npesblwaeT 1,5% BbICOTbI NOSICa MEHbLUETO CEYEHUS.

Mpn HanMuMM 3KCLEHTPUCUTETOB B Yy3rax afeMeHTbl pepM W CTPYKTyp cregyet
paccynTbIBaTb C y4€TOM COOTBETCTBYHOLMX U3rMbatoLMx MOMEHTOB.

Mpy NpUNoXeHUn Harpy3ok BHE Y3rOB (hepm nosica AOSMKHbl OblTb pacCcyMTaHbl Ha
COBMECTHOE AeNCTBME NMPOAOSbHbLIX YCUTUIA U N3rnbaroLLmx MOMEHTOB.

15.2.2 Tlpu pacyeTe nnockux epMm COeaUHEHUs 3reMeHTOB B y3nax depm
ponyckaeTcs NpUHUMaTh LWapHUPHBIMA:

Npu ceYeHUsIX ArIeMEHTOB 13 YroNnkKoB 1S TaBpoB;

npv OBYyTaBpoOBbIX, H-06pasHbIX 1 TpybyaTbIX CEYEHUAX 3NEeMEHTOB, KOraa OTHOLEHWEe
BbICOTblI CeveHna h Kk gnvHe anemeHTa | mexay yanamu He npesblwaet: 1/15 - gng
KOHCTPYKUWUI, SKCMyaTUpyeMbiX B paMiOHax C pacyeTHbIMUW TemnepaTtypamu HUXE MUHYC
45°C; 1/10 - ons KOHCTPYKLUMI, 3KCMyaTUpPyeMbIX B OCTarnbHbIX panoHax.

Mpn npeBbllWEHNN yKa3aHHbIX oTHoweHun h/l cneayeT yuntbiBaTh AONOSHUTENbHbIE
n3rnbaroLme MOMEHTbI B 3fIEMEHTaX OT XXECTKOCTU y310B.

15.2.3 PacctosiHme mexgy Kpasgmu 3feMEeHTOB pPeLLeTKM U nosica B y3nax CBapHbIX
depm C hacoHkamu cnegyeTt npuHUMaTb He MeHee a = (6t - 20) mm, HO He 6onee 80 mm
(3mecb t - TonwmHa acoHkn, Mm).

Mexxay Topuamu CTbIKyeMbIX 3NIEMEHTOB NOSICOB (bepM, NepekpbiBaeMbIX Haknagkamu,
cnegyeT ocTaBnATb 3a30p He MeHee 50 MM.

dnaHroBble CBapHble LUBbI, NPUKPENSISOLLME 3reMeHTbl peleTkn depM K dpacoHKam,
cnefyeT BbIBOAMTb Ha TOpEL 3rieMeHTa Ha ANnHy He meHee 20 MMm.

15.2.4 B ysnax cepm c nosicamm M3 TaBpOB, OBYTaBPOB U OAMHOYHbLIX YrOfiKOB
KpenneHuss hacoHOK K Mofikam MOSICOB BCTbIK CnefyeT OCYLeCTBNATb C NPOBapOM Ha BCHO
TONWMHY PacoHKN. B KOHCTpyKuuax rpynnbl 1, a Takke 3KCniyaTupyembiX B panioHax npwu
pacyeTHbIX TemrnepaTypax Hwke MUHyc 45°C npuMblkaHue y3noBblXx (PAcOHOK K mnosicam
cnefyeT BbIMOMHATL corracHo npunoxeHuto K (tabnuua K.1, nosvums 7).

15.2.5 lNpun pacyeTe y3rnoB hepM CO CTEPXKHAMM Tpyb4aToro 1 AByTaBPOBOro CeYeHuUs
N NpUKpenieHNEM 3NEMEHTOB peELLETKN HEeNocpenCcTBEHHO K nosicy (6e3 ¢hacoHok) cnenyet
NPOBEPSATb HECYLLYIO CMOCOBHOCTD:

CTEHKM nosica npu MeCcTHOM wu3rmbe (npogaBnvMBaHUM) B MecTax MNPUMbIKAHUSA
3NIEMEHTOB peLleTKN (ansa KpyribiX U NPSAMOYrofibHbIX TPy6);

OOKOBOM CTEHKM MNosica B MEeCTe MPUMbIKAHUSA CXaToro anemMeHTa peweTku (ans
NPAMOYrOSibHbIX TPY6);

MOMoK nosica Ha oTrMb (ansa ABYTaBPOBOrO CEYEHUS);

CTEHKM Nosica (Ons ABYTaBPOBOro CeYeHus);

3MIEMEHTOB peLleTKN B CEHEHUN, NPUMBIKAIOLLEM K MOACY;

CBapHbIX LIBOB, NPUKPENMAIOLNX SNEMEHTbI PELLETKUN K MOSACY.

YKka3aHHble NpoBepKU npuseneHbl B npuroxeHun Jl.



Kpome Toro, cneayet cobniogatb TpeboBaHna no Z-CBOMCTBaM K Matepuanam nosicoB
depm (cm. 13.5).

15.2.6 Tlpu nponetax cepm MoKpbITUMA cBbile 36 M cregyeT npegycMatpmBaTtbh
CTPOUTESNbHLIN MOABLEM, pPaBHbIA MNPOrMbY OT MOCTOSAHHOW W ANUTENIbHOW HOPMAaTMBHbIX
Harpy3oKk. [lpu nnockux KpoBMsSX CTpPOUTENbHbIA NOABLEM crieayeT npegycMmaTpusaTb
He3aBMCUMO OT BENWYUHbI NpofieTa, NPUHUMAas €ero pasHbIM MPOrMby OT CymMMapHOM
HopMaTmuBHOW Harpy3ku nntoc 1/200 nponeTa.

15.3 KOJNMOHHBbI

15.3.1 OTnpaBoYHbIE 3fIEMEHTbI CKBO3HbIX KOMMOHH C pelleTkaMmy B OBYX MNOCKOCTAX
cnegyeT ykpennaTe Anadparmamu, pacnosiaraeMbiMy Y KOHLIOB OTNPABOYHONO 3fIEMEHTA.

B CKBO3HbIX KOMMOHHaX C COEOUHUTENBHOM peLleTKon B OQHOM MIOCKOCTU anadparmol
cnegyeT pacrnonaraTtb He pexe 4yeM yepes 4 M.

15.3.2 B KONOHHaX 1 CTOMKax ¢ OQHOCTOPOHHUMMW NMOACHLIMW LWBaMU corfiacHo 14.1.9 B
y3nax KpenneHus cBaseun, 6anok, pacrnopok u Opyrux 3reMeHTOB B 30He nepefadn ycunus
cnefyeTt NPUMEHATb OBYCTOPOHHME MOACHbIE LBbI, BbIXOASLLME 3a KOHTYPbI NPUKPENSISEMOro

anemeHTa (yana) Ha onuHy 30K C KaXX0W CTOPOHbI.

15.3.3 YrnoBble wWBbl, MpUKpennsawwmne ¢(acoHKNM COoeaMHUTENbHON peLueTkn K
KONMOHHaM BHaxnecTKy, criegyeT HasHayaTb MO pacyeTy W pacnonaraTb C ABYX CTOPOH
(PaCoHKM BOOSb KOMOHHbI B BUAE OTAESbHbIX Y4aCTKOB B LUAXMaTHOM nopsgke; npu 3ToMm
paccTosiHMe Mexay KOHUaMW Takux LBOB He [OSMKHO NpesblaTb TOMWwMHY dpacoHku B 15
pas.

B KOHCTpyKLMSAX, BO3BOAMMBIX B paiOHax C pacyeTHbIMU TeMnepaTtypammn HUXe MUHYC
45°C, a TakkKe npu NPUMEHEHUU py4yHOW AYroBOW CBapKX YrNoBble CBapHblE LUBbl JOMKHbI
ObITb HENPEPbLIBHLIMKU MO BCEW ANTMHE DACOHKM.

15.3.4 MoHTaxHble CTbIKM KOJSIOHH crieflyeT BbINONHATL C hpe3epoBaHHbIMU TOpLAMMU,
CBapeHHbIMU BCTbIK, HA Haknagkax co CBapHbIMU LWBaMK UM 60NTOBbIMU COEOUHEHUAMU, B
TOM Yncne ppuKUNoHHbIMU. [Mpy NpuBapke HaknagokK CBapHbIe LWBbI He cnefyeT JOBOAUTL A0
CTblka Ha 25 MM C KaXXoW CTOPOHbI. [lonyckaeTcs npumeHeHne onaHueBbIX COeOUHEHUN C
nepegaven CXMMarowmnx yCunum 4yepes NoTHOE KacaHue, a pactTarmsaroLwmx - bonramu.

15.3.5 B CKBO3HbIX KOSIOHHAX, BETBW KOTOPbIX COEeAMHEHbl nraHkamu, cregyet
NPUHUMATh:

LWNPUHY & NMPOMEXYTOYHbIX NriaHok - pasHon ot 0,5b go 0,75b (3geckb b - rabaputHas
LUMPMHA KOJTOHHbI B MAOCKOCTW NAAHOK);

LUMPUHY KOHLIEBbIX MfIAHOK - paBHOW OT 1,30 0o 1,70, .
15.4 CBA3u

15.4.1 B kaxgom TemnepaTypHoM 6rnoke 3gaHus cnegyeT npegycMatpmBaTtbh
CaMOCTOATENbHYIO CUCTEMY CBA3EN.

15.4.2 HuwxkHme nodca 6anok n goepm KpaHOBbIX MyTeEN NPoneTom cebiwe 12 m cneayet
YKPENnATb FOPU30OHTANbHBIMWN CBA3SIMUN.

15.4.3 BepTuKkanbHble CBA3WM MeXOy OCHOBHbIMW KOMOHHAMM HWXE YPOBHSA 6arnok
KpaHOBbIX MyTen crnegyeT pacnonaratb N0 BO3MOXHOCTUM B CepefuHe UM OKOMO CepeanHbl
TemnepaTypHoro 6noka; BepxHMe BepTUKarnbHble CBA3M LienecoobpasHo pacrnonaratb no



TOpUuaM 34aHus 1 B Llarax KOMOHH, NMPUMbIKAOLWKNX K TeMnepaTypHbIM LBaM, a Takke B Tex
Lwarax, rae pacrnorsoXeHbl CBA3N HUXXHErO dpyca.

Mpn HegOCTATOYHOM XXECTKOCTUM BETBEW KOSMTOHH B MPOAOSIbHOM HanpaBneHun 3gaHus
AO0NyCcKaeTcs yCTaHOBKA OOMOMHUTENbHBIX PAcnopok, 3aKpensieHHbIX B y3ax CBA3EN.

Mpn p[OByxBeTBEBLIX KOSIOHHAX BepTuKarnbHble CBA3WM cregyeT pacnofnaratb B
NSIOCKOCTU KaXX[AOW U3 BETBEW KONOHHbLI. BeTBM OBYXBETBEBbLIX CBA3EN, KaK NpaBuno, criegyet
COeANHATb Mexay cobon CoeaNHNTENbHLIMU peLleTKaMu.

15.4.4 Cuctema cCBA3EN NOKPbITUA 3aBUCUT OT TunNa Kapkaca (CTanbHOW WK
CMELLaHHbIN), TMNa NOKPbITUA (NPOrOHHOE MM BecnporoHHoE), rPy30NOABLEMHOCTUN KPaHOB U
pexuma ux paboTbl, HanNUuna MNOABECHOr0 MNOABEMHO-TPAHCMOPTHOrO obopyaoBaHus U
NoACTPONUITbHBIX dhepM.

15.4.5 B ypoBHE HWXHMX MOSACOB CTPONUIbHbLIX d)epM criegyeT npegycMmatpuBaTthb
nonepeyHble ropu3oHTarbHble CBA3M B KaX[AOM nporete 34aHus y TOpuOoB, a Takke Yy
TemnepaTypHbIX WBOB 3aaHus. [pu anvHe TemnepatypHoro 6noka 6onee 144 m n npwm

KpaHax 6onblion rpy3onogbeMHOCTH (250 T) cnegyet npegycmaTpuBaTb Takke W
NPOMEXYTOYHbIE NonepeYHble rOPU3oHTarnbHbIE CBA3M MPUMEPHO Yepes Kaxable 60 M.

B 3maHuMsax co cTanbHbIM - KapkacoMm, 060pyaoBaHHbIX MOCTOBbIMW — KpaHamu
rpy3onoabemHocTbio 10 T n 6onee, n B 3aaHMNsX C NOACTPONUITbHBIMU hepmamu cnegyet
npegycmaTpmBatb NpoOAOSibHbIE CBA3W, pacnoriaraemMble Mo KpamHUM NaHenam  HUWKHUX
MOSICOB CTPOMUIbHbIX hepm 1 obpasylolime COBMECTHO C MOMEPEYHbIMN CBA3SAMU XKECTKUMN
KOHTYpP B MITOCKOCTUN HWXHUX NOSICOB (hepM.

B ogHonponeTHbIX 30aHMSX Takoro Tuna nNpoAOSfibHble CBA3WM MO HWXHUM MNodcam
crnefgyeT HasHa4vaTb BAONb 060X PAOOB KOMOHH.

B MHoronponeTHbIX 30aHMSX MpU KpaHax rpy3onogbeMHOCTbHO =50 1 ¢ PEXMMOM
paboTbl 1K - 6K (B cootBeTcTBMM € CI1 20.13330) npoaonbHble CBA3KU, Kak NpaBuio, cregyet
pacrnonaraTb BOOSMb KpaWHUX KOSIOHH W 4Yepe3 OAWH psag BOOMb CPedHMX KOMOHH. B
MHOIOMPONETHbIX 30aHUAX C KpaHamu rpy3onogbeMHocTeio >50 T, ¢ pexumom paboTtbl 7K -
8K, a Takke B 3gaHuAX C nepenagaMmy BbICOTbl CriedyeT HasHadaTb ©Oonee 4actoe
pacrnosioXXeHne npoaosibHbIX CBSA3EN MO HWXHUM nosicam depMm. [NpoaonbHble CBA3M MO
CpegHUM psagaM  KOMOHH NpW  OOMHAKOBOWM  BbICOTE CMEXHbIX MponeToB crnegyet
NPOEKTMPOBAaTb TaKUMU e, Kak 1 BAOMb KpanHUX PAOOB KOMOHH.

B cnyyae ecnu rubKoCTb B ropM3oHTaNbHOM MAOCKOCTU NAaHENen HKHMX NOACoB hepm
(cm. 10.4), Haxoaswmxca mexay ABYMS nornepeyHbIMU CBA3EBbIMU hepMaMn, HeJOCTaTouHa,
TO OHa [OoMmKHa ObITb 06ecneveHa NOCTAHOBKOW PaCTsKEK, 3aKpensieHHbIX 3a y3Mbl CBA3EBbIX
doepm.

15.4.6 Mo BepxHUM nosicam CTPONUIbHbIX hepM nonepeyHble ropu3oHTarnbHble CBA3N
npyv NOKPbLITUM C NPOroHamw crnefyeT HasHadatTb B MOOOM OAHOITAXKHOM MPOMBbILLIIEHHOM
3gaHun. lNonepeyHble cBA3eBble (PepMbl MO BEPXHUM U HUXKHUM MOsicCaM pPeKOMeHOyeTcs
coBMeLLaThb B MaHe.

BepxHne nosica cTponunbHbiXx epMm, He npuMbIKalLWmMe HenocpeacTBeHHO K
nonepeyHbIM CBA3SM, credyeT packpennsaTb B MAIOCKOCTM PaCMONOXEHUS 3TUX CBA3EN
pacrnopkamu.

15.4.7 Npn HanNMyMmM XeCcTKoro AMcKa KpOBMN B YPOBHE BEPXHUX MOSCOB B MOKPbITUAX
6e3 NPoroHoOB (B KOTOPbIX KPYNHOPa3MepHble Kerne300eTOHHbIe NNNTbI MPpUBapPeHbl K BEPXHUM
nosicam nnu NpouUIIMPOBaHHbLINA NIUCT MOKPbLITUS NPUKPENSIeH B KaxaoM rogpe) nonepeyHole
CBSA3N MO BEPXHUM nosicaMm epMm criegyeT ycTpavBaTb TOMbKO B Topuax 34aHus u y
TemnepaTypHbIX LWBOB. B ocTanbHbIX warax Heobxoaumbl pacnopku y KOHbKa Uy Onop
CTpPONUIbHbLIX hepm.
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I'IpM Hanmymm XecTkoro pAgucka KpoBJIM B YPOBHE BEPXHUX NOACOB crenyert
npegycmMmaTtpmBatb MHBEHTAPHbIE CbEMHbIE CBA3N OJ1A BbIBEPKU KOHCprKLI,VIVI n obecneyeHns
nx yCTOI7I'-II/IBOCTVI B npouecce MOHTaXa.

B NOKPbITUAX oes NPOroHOB rOpuM3oHTalribHble CBA3N MO HWXKHUM N BEPXHUM MNoACam
cnenyet CtaBUTb HE3aBUCUMMO OT TUNA MOKPbITUA TONMbKO B 34aHUAX C KpaHaMu 6onbLon

rpy3onogbeMHOCTU =50 1 ¢ pexumoM paboTbl 7K B Liexax meTannyprumyeckmx npon3sBoacTs
n 8K (B cootBetctBum ¢ CI120.13330).

Mpn HanNWuMM NOACTPONUIbBHBLIX (PEPM B OOHOMPONETHBLIX MOKPbITUAX 6€3 NPOroHoB U
MHOrONPONETHbIX MOKPbITUAX, PACMOSNOXEHHbIX B OAHOM YpPOBHE, HEOBXOOUMO YCTPOMCTBO
NPOAOSbHbIX FOPU30HTAlbHBLIX CBA3EeW B MMIOCKOCTU BEPXHUX MOACOB ()epM B OAHOW U3
KpanHuX naHeneun gepm.

15.4.8 NMpwn pacnonoxeHnn NOKPbITUA B Pa3HbIX YPOBHSAX HEOOXOANMMO NpeayCcMOTpeTb
Nno OAHOM NPOLONIbHOW CUCTEME CBA3EN B KaXXOO0M YPOBHE.

B npepenax doHaps, roe nporoHbl Mo BepxHeMy Mosicy depm OTCYTCTBYIOT,
HeobxooMMO npegycMaTpvBaTb pacrnopku. Hannuve Takmx pacnopok rno KOHbKOBbLIM y3nam
depm aBnsaeTcs obs3aTenbHbIM.

15.4.9 CBa3n no coHapsim cnegyeT pacnofiaratb B MAOCKOCTU BEPXHUX MOSICOB
(purenen) y TopuoB hoHaps 1 ¢ 06enx CTOPoOH TemnepaTypHbIX LUBOB.

15.4.10 B mMecTtax pacnosiokeHWs nonepeydHbiX CBA3erW MNOKpbITUS  credyeT
npegycMmaTtpuBaTb YCTAHOBKY BEPTUKalbHbIX CBA3EN Mexay dhepMamu.

B NoOKpbITUSX 30aHUW U COOPYXKEHWW, SKCNryaTUpPyeEMbIX B paMloHax C pacyeTHbIMU
TemnepaTtypamu Hwke MuHyc 45°C, Kak npaBurno, cnegyet npegycmaTtpusaTbh
(BononHUTENbHO K OBOBLIYHO MPUMEHSIEMbIM) BepTUKalnbHbIE CBA3WM MNocCepefuHe Kaxaoro
nposieta BAOSb BCEro 34aHns.

BepTukanbHble CBA3M, Kak nNpaBwno, cregyet pacrnonaratb B MNSIOCKOCTSAX OMOPHbIX
CTOEK CTPONUITbHLIX dhepM, B MIIOCKOCTSAX KOHbKOBbLIX CTOeK And epm nponetom o 30 m, a
TaKKe B MNOCKOCTAX CTOEK, HAaXOAALMNXCH Nog Y3NOM KpenneHuUs HapyXXHbIX HOr poHaps ans
depm nponetom 6onee 30 m.

CeyeHna anemMeHTOB BepTuKasbHbIX CBA3EW, Kak NpaBuno, criegyeT HasHayaTb Mo
npegensHon rmbkoctn (cm. 10.4).

15.4.11 Topu3OHTanNbHbIE CBSA3M MO BEPXHUM W HWXHUM Mnosicam paspesHbiXx epm
NPOJSIETHLIX CTPOEHUN TPaHCMOPTEPHbIX ranepen KOHCTPYMPYKOT pasfefnibHO Af1 KaXaoro
nponerta.

15.4.12 Tpy NpUMEHEHNN KPeCTOBOW peLLEeTKU CBA3EW MOKPLbITUA, 33 UCKIHOYEHNEM
3aH1UN N COOPYXXEHUI | YpOBHA OTBETCTBEHHOCTU, JOMYyCKaeTCHA pacyeT rno YCroBHOW cxeme B
npeanonoXeHUn, YTO PacKoCbl BOCMPUHUMAIOT TOMbKO pacTAarnBaroLLmne yeunms.

Mpn onpegeneHnn ycunuim B anemMeHTax cBssen obxaTtme nosicos oepm gonyckaeTca
He y4uTblBaTb.

15.4.13 B BuCAYMX MOKPbLITUAX C  MAOCKOCTHBIMW  HECYLWMMW  CcUCTEMaMM
(BBYXNOACHBIMK,  U3MMBHO-XECTKMMW  BaHTamMu W T.N.) cnegyet npegycmaTpuBaTth
BepTMKalibHblE Y FOPU3OHTarbHbIE CBA3N MEXAY HECYLLMMWN CUCTEMaMU.

13.4.14 KpenneHue cBa3en cnegyeT oCyLLeCcTBASATbL Ha 6onTax knacca To4HocTh B.

B 3paHuax, obopyaoBaHHbIX KpaHamu OOMbLION rpy30NOObEMHOCTLIO U PEXMMOB
paboTtbl 7K n 8K, a Takke B criydae 3Hau4uTEmNbHbIX YCUIMIN B drieMeHTax CBSA3en (BeTpoBble
depmMbl U T.MN.) KpENsieHne aNemMeHTOB CBA3EN cneayeT OCYLLEeCTBATb Ha MOHTaXXHOW CBapke,
a B OTAENbHbIX CriyYasx U Ha 6onTax knacca ToYHOCTH A.

15.5 Banku
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15.5.1 llakeTbl NMCTOB ONsi NOSICOB CBapHbIX ABYTaABPOBbIX Ganok, Kak npaswuno,
NPUMEHATb HE crieayer.

Ansa nosco 6anok ¢ PPUKLMOHHBIMKM COEOUHEHNAMWN LONYCKAETCHA NPUMEHSTb NaKeThbI,
cocToswme He Bornee 4Yem U3 TpeX NIMCTOB; NpPY 3TOM MNSOWaAb CeYEHUsT NOSICHbIX YrONKOB
cnefyet npuHUMaTh paBHou He meHee 30% Bcewn nnowaam cedyeHus nosca.

15.5.2 lNModcHble wWBbl cBapHbIX 6anok, a Takke LUBbI, MPUCOEANHAIOWMNE K OCHOBHOMY
ceyeHunto Banku BcnomoraTtesnbHble aNemMeHTbl (Hanpumep, pebpa XecTkocTh), Kak npasuno,
cnefyeT BbINOMNHATL HENPePbIBHbIMK. [lonepeyHble pebpa XXeCTKOCTM A0STKHbI UMETb BbIpe3bl
AN Npornycka NOSICHbIX LUBOB.

B purenax pamHbIX KOHCTPYKUMA Yy OMOPHbIX Y3foB cregyet  NpUMEHATb
ABYXCTOPOHHME MOSICHbIE LWBbI, NPOTSHXXEHHOCTb KOTOPbIX OOMKHA OblTb HE MeHee BbICOTbI
ceyeHus purens.

15.5.3 lNpn npumMeHeHUn OLHOCTOPOHHUX MOSACHbLIX LUBOB B CBapHbIX ABYTaBPOBbIX
BGankax 1-ro knacca, Hecywmx CTaTUYECKYKD Harpysky, crnegyeT BbINOMHATbL creaylowme
TpeboBaHus:

pacyeTHast Harpyska [JorfbkHa ObITb NpUnoXeHa CUMMETPUYHO OTHOCUTENBHO
nonepeyYHoro ceyveHust banku;

AomKkHa 6bITb obecnedyeHa YCTOMYMBOCTb CXaToro nosica 6ankM B COOTBETCTBUM C
844, a;

pacyeT YCTOMYMBOCTWU CTEHOK Oanok [ormkeH ObiTb Npou3BefeH B COOTBETCTBUMM C
TpeboBaHuammn 8.5.1 n 8.5.2;

AOSTKHbI BbITb YCTAHOBIMEHbLI NONepeyHble pebpa XKeCcTKOCTU B MecTax NPUMoXeHus K
noscy ©GankMm COCpPedOTOYEHHbIX  Harpy3oK, BKMAYas  Harpy3km OT  pebpuctbix
Xene3obeToHHbIX NAnT.

15.5.4 Pebpa »eCTKoCTU cBapHbIX 6anok A0MKHbI ObITb yaaneHbl OT CTbIKOB CTEHKM Ha
paccTosiHue He MeHee 10 TonwmMH cTeHkU. B mMecTtax nepeceyeHust CTbIKOBbIX LUBOB CTEHKM
Gankn € nNpoaosibHbiM pPebpoM KECTKOCTU LWBbI, NpUKpenndalowme npoaonsHoe pebpo
XKECTKOCTW K CTeHKe, He creayeT [OBOAUTb [O CTbIKOBOrO LWBa CTEHKM B MecTax WUX
nepeceyveHus Ha (6t - 20) mm.

15.5.5 B cBapHbix OBYyTaBpOBbIX Oankax KOHCTpyKuun rpynn 2 - 4 cnegyeT, Kak
npaBuno, NPUMEHATb OAHOCTOPOHHME pebpa XEeCTKOCTU C pacrnofioKeHMeM UX C OLHOM
CTOPOHbI Bankn n NpMBapKon nx K nosicam Ganku.

B 6ankax ¢ ogHOCTOPOHHMMUM NOSACHBIMU LLIBaMK pebpa XeCTKOCTU Ha CTEHKe crneayeT
pacnonaraTb CO CTOPOHbl, MPOTMBOMOSIOXHON PACMOSIOXKEHNIO OLHOCTOPOHHUX MOACHbIX
LLBOB.

PacueT ycTOoMuMBOCTM OOHOCTOPOHHErO pebpa XEecTKoCTU cnegyeTt npOouM3BOAUTb
cornacHo TpeboBaHuam 8.5.9 n 8.5.10.

15.6 Banku KpaHOBbIX nyTeun

15.6.1 BepxHue nosicHble WBbl B 6ankax KpaHOBbIX NyTEN AS1S KPaHOB rPynn pexnmMosn
paboTtbl 7K (B uexax metannypruyeckmx npomussoacts) n 8K (no CI1 20.13330) cneayet
BbIMNOJSTHATL C MPOBapOM Ha BCHO TOSLLUMHY CTEHKMW.

15.6.2 CBobogHble KPOMKM pPacCTAHYTbIX MOSICOB 6anoKk KpaHOBLIX NyTen n 6Ganok
pabo4mx nNnoLiagok, HenocpeacTBEHHO BOCMPUHMUMALOLLMX HArpy3Ky OT NOABMXHbLIX COCTaBOB,
AOIMKHbI BbITb NPOKATHLIMU, CTPOraHbiIMU UNN O0Bpe3aHHbIMU MaLUMHHOW KUCIOPOOHOW NN
nnasMeHHO-4yroBoun pPesKomu.

15.6.3 Pa3mepbl pebep xeCTKoCcTu 6anok KpaHOBbIX MyTen AOSMKHblI YOOBETBOPATb
TpeboBaHuam 8.5.9, 8.5.10 n 8.5.17, npn 3TOM LUMPUHA BbICTYNAKOLLEN YACTU OBYCTOPOHHETO
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NpoOMeXyTO4YHOro pebpa aosmkHa 6biTb He MeHee 90 mMm. [1ByCTOpPOHHME nonepeyHble pebpa
XEeCTKOCTH, KakK npaBuno, He criegyeT npuBapmuBaTth K nosicam 6anku; npu aTom Topubl pebep
YKECTKOCTWN JOSMKHbl OblTb MAOTHO NMPUrHaHbl K BepxHeMy nosicy 6anku. B 6ankax noa KpaHbl
rpynn pexumoB pabotel 7K n 8K (no CIT 20.13330) Heobxoaumo cTporaTb TopLUbl,
NpUMbIKaoLLMe K BEPXHEMY NOSCY.

B 6ankax nog kpaHbl rpynn pexumoB pabotbl 1K - 5K (no CI1 20.13330) gonyckaetca
NPUMEHATb OAHOCTOPOHHME nonepedHble pebpa XEecTKOCTU M3 MNOSIOCOBOM CTann WUnu
OLMHOYHbIX YrOSIKOB C MPUBapKOM KX K CTEHKE U K BepxXHeMy MOSACY U pacnosioXeHuem
cornacHo 15.5.5.

15.7 JllncroBble KOHCTPYKLUMN

15.7.1 KOHTYp nonepeyHbIX afIeMEHTOB XXECTKOCTN 06onoYvek cregyet NpoekTMpoBaTh
3aMKHYTbIM.

15.7.2 MNepepavy cocpefoTOMEHHbIX HAarpy3oK Ha NINCTOBbLIE KOHCTPYKUUKM CrieayeT, Kak
npasuo, npegycmaTpusaTh Yepes dNeMeHTbl XXECTKOCTU.

15.7.3 B mecTax conpspkeHurn o6onoyek pasnnuyHon opMbl criegyeT NpUMEHNATb, Kak
npasuIio, nnasHble Nepexonbl B Lensax YMeHbLUEHNA MECTHbIX Hanps>KeHUn.

15.7.4 BbIinonHeHne Bcex CTbIKOBbIX LWIBOB criedqyeT npegycMaTtpuBaTb OBYCTOPOHHEN
cBapkoun NMbo 0QHOCTOPOHHEN CBAPKOW C NOABAPKOM KOPHS MW Ha Nogknagkax.

B npoekte cnegyeT ykasbiBaTb Ha HeobGXOAMMOCTb oOGecneyeHnsa nIoTHOCTU
COeANHEHWI KOHCTPYKLMI, B KOTOPbIX 3Ta NNOTHOCTbL TpebyeTcs.

15.7.5 B nuCTOBbIX KOHCTPYKUMSAX, Kak MpaBumro, crieayet MNpUMEHSATb CBapHble
coeanHeHuss BCTblK. CoeauHeHWs nUCTOB TOMNWWMHOW S5 MM W MeHee [JornyckaeTtcs
npegycMmaTpusaTb BHaXS1ECTKY.

15.8 Bucsaume nokpbitus

15.8.1 [INA KOHCTPYKUNA U3 HATEN CregyeT, Kak NpaBuso, NPUMEHATb KaHaTtbl, NPsan 1
BbICOKONPOYHY NPOBOSIOKY. [lonyckaeTca NpyMeHeHne npokaTa.

15.8.2 KpoBns BuCAYEro noKpbITUS, Kak NpaBuio, LOMmKHa ObITb pacnonoxeHa
HenocpeaCcTBEHHO Ha HeCyLUX HUTAX U NOBTOPATb obpasyemyto umu gopmy. [Jonyckaetcs
KPOBNIO NOAHATb HaL HUTSMKW, ONEepeB Ha creumaribHy0 HaACTPOEYHY KOHCTPYKUMIO, Unu
nogBecuTb K HUTAM CHM3y. B aTom cnyvae cpopma KpoBnv MOXeT oTnmyaTtbCs OT (POopMbl
NPOBUCAHNA HUTEN.

15.8.3 OuepTaHusa onopHbIX KOHTYPOB crnefyeT HasHayaTb C Y4eTOM KPUBbIX JaBeHUs
OT YCUINI B NPUKPENSIEHHBIX K HUM HUTAX NPU pacyYeTHbIX Harpy3Kkax.

15.8.4 [na coxpaHeHusi cTtabunbHOCTM OpMbI, KOTOpas [OOfmkHa obecneynBaTtb
repMeTUYHOCTb MPUHATOM KOHCTPYKUUM KPOBMNKU, BUCAYME MOKPBLITUS crieQyeT paccyuTbiBaTb
Ha OencTBME BPEMEHHbIX Harpy3ok, B TOM 4ucrie BeTpoBOro otcoca. [lpu atom cnegyet
NpoBepsATb U3MEHEHME KPMBU3HbI MOKPLITUA MO ABYM HanpaBneHusM - BOOMb W Mornepek
HUTen. Heobxogmmas CcTabunbHOCTb  AOCTUrAeTCA C  MOMOLUBK  KOHCTPYKTUBHbIX
MEPONPUATUA:  YBESNIMMEHMEM  HaTSHKEHWA HUTU 32 CYeT Beca TMOKPbITUS  uUnu
npeaBapuUTENbHOIO HanpsXXeHus; co3gaHneM creumanbHoOn CTabunuanpyowen KOHCTPYKUNK;
NpUMEHEHNEM U3rMBHO-KECTKUX HUTEN; NPeBPALLEHNEM CUCTEMbI HUTEN N KPOBESIbHbLIX NIUT
B €ANHYIO KOHCTPYKUMIO.

15.8.5 CeuyeHne HUTU [JOMKHO ObITb paccyuTaHoO Mo HaubornbLlemy YCUMuIo,
BO3HMKaKOLWEMY MpU pacyeTHOW Harpyske, C y4eTOM W3MEHEeHWa 3adaHHOW reoMeTpuu
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noKpbITUA. B ceTyaTbix cuctemax, Kpome 3Toro, Ce4eHme HUTU AOMMKHO ObITb NPOBEPEHO Ha
ycunue oT eNCTBUA BPEMEHHOM Harpy3kn, pacnorio)XeHHOW TONbKO BAOMb JAaHHOW HUTW.
15.8.6 BepTukanbHble W TOPU3OHTarbHble MEpPeMeLleHUs HUTEN U YCUIUs B HUX
cnegyeT onpenensaTb C y4eTOM HENTMHENHOCTU paboTbl KOHCTPYKLUMIA MOKPLITUS.
15.8.7 lNpn pacyeTe HUTEN M3 KAHATOB M UX 3aKpenneHurn KoaUUneHTbl YCrnoBun
paboTbl crnegyet npuHUMaTtb B cooTBeTcTBUM ¢ Tabnuuen 47 (pasgen 17). Onsa
CTabnunanpyoWmnx KaHaToB, €CNM OHW He SBMAKTCA 3aTshKKamu O ONOPHOrO KOHTYpa,

KOadhpnUMEHT ycroBun paboTbl =1
15.8.8 OnopHble y3nbl HUTEN K3 MPOKaTHbIX Npodunen crefyeT BbINOSHATb, Kak
npaBuno, LWapHUPHbBIMN.

15.9 dnaHueBble coegUHEHUs

15.9.1 MNpwu npoekTnpoBaHnn riaHLEBbIX COEANHEHUI cneayeT:
npuMeHaTb ctanb ana dgnadues C255, C285, C345, C375, C390 ¢ oTHOCUTENbHbLIM

Cy>XeHueMm V7225 % (c yyeTom TpeboBaHun 13.3 - 13.5);

NCcnonb30BaThb BbICOKONPOYHbIE 6onTol, obecneunBatome BO3MOXHOCTb
BOCMNPUHMMATb NonepeyHble YCUNNS 3a CHET CUM TPEHUs Mexay driaHuamu.

TpeboBaHust NO HaTsHKeHUO GONTOB, €ro KOHTPOMO WM MAOTHOCTU KOHTaKTa MeXay
dnaHuamm gaHbl B CHull 3.03.01.

15.9.2 lNMpn pacyeTte raHUEBbIX COEAUHEHUN B 3aBUCMMOCTU OT KOHCTPYKTMBHOIO
pelleHns, Xapaktepa nepefaBaeMblx ycunui un  TpeboBaHMK aKcnnyaTtaumn cnegyet
NpoBepsTh:

HeCyLLy0 CNOCOBHOCTbL BONTOBOrO COeANHEHUS;

HeCyLLy0 CNOCOBHOCTb (PPUKLMOHHOIO COEANHEHMS;

NPOYHOCTb hNaHUeBbIX IMCTOB Npu N3rnbe;

NMPOYHOCTb CBAPHbIX LLIBOB, COEAMHALNX driaHeL, C OCHOBHbLIM 3fIEMEHTOM.

15.10 CoeauHeHus ¢ hpesepoBaHHbIMM TOpLAMU

B coeanHeHnsix aneMeHToB ¢ hpe3epoBaHHbIMU TopLaMu (B CTbikax 1 6azax KOSIOHH U
T.M.) CKUMAIOLLYIO CUIy cnefyeTt cuMTaTh NOSMHOCTLIO NepeaaroLLencs Yepes TopLbl.

Bo BHeLeHTpeHHO-CxXaTbIX (CXKaTo-u3rmbaemMbix) afiemMeHTax CBapHble LWBbl U GONThHI,
BKMOYas  BbICOKOMPOYHbIE, YyKasaHHbIX COeOWHEHW crnegyeT  paccyuTbiBaTb  Ha
MakcumMarnbHOe pacTarusawoliee ycunve OT AeNCTBUS MOMEHTa M NPOAOSIbHOW CUMbl Mpu
Hanbonee HebnaronpmMaTHOM MX COYETaHUW, @ TakkKe Ha caurawllee ycunve oT OelCTBUS
nonepevyHon cusbl.

15.11 MoHTaXxHble KpensneHus

15.11.1 MoOHTaxHble KpenneHns KOHCTPYKUUM 30aHMM U COOpYXeHun c Bankamm
KpaHOBbIX MyTEW, paccYMTbiBAEMbIMW Ha YCTanoCTb, a TakKKe KOHCTPYKUMA oA
Xerne3HOOoPOXHble COCTaBbl crefyeT OCYLLECTBIIATb CBAPHLIMU UMM (OPUKLNOHHBIMMU.

bontbl Kknacca TOYHOCTM B B MOHTaXHbIX COEOUMHEHUAX 3TUX KOHCTPYKLUW
AonyckaeTcs NPUMEHSATD:
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AnNa KpenneHnsa NporoHOB, 9NeMeHTOB (POHAPHOW KOHCTPYKUWUKW, CBA3EW MO BEPXHUM
nosacam depmMm (MpM HanNUYUU CBA3EM MO HWKHMM MNOsSICaM WU XKECTKOW  KPOBMNn),
BepTUKanbHbIX CBA3eM Mo bepmamM 1 hoHapsM, a Takke aNneMeHTOB (baxBepka;

ONA KPENneHus CBA3EN MO HWKHUM rnosdcamM doepM Mpu Hannudnm >XECTKOW KpOBIK
(MpuBapeHHbIX K BEPXHUM Mosicam Xene306eTOHHbIX UM apMUPOBAHHbIX MAUT U3 SYEUCTbIX
OEeTOHOB MM NPUKPENNEHHOIO B KaXOylt BOSHY CTaNbHOMO NPOgUIMPOBAHHOIO Hactuna m
T.M.);

ANA KpenneHnsa CTPOnUibHbIX U NOACTPONUNbHBIX (PEPM K KOFIOHHaM U CTPOMNUITbHBIX
depM K NOACTPONUITbHBLIM MPU YCNOBUKM Nepedadn BepTUKaribHOro ONOPHOro AaBreHnsa Yepes
CTONUK;

ANA KpenneHus paspesHbix 6anok KpaHoBbIX NyTen mMmexay cobomn, a Takke Ans
KpenneHnsi UX HUXKHEro rnosica K KOflIoHHaM, K KOTOPbIM HE KpenAaTCs BepTUKalbHbIE CBA3M;

Aana kpenneHna 6Ganok pabounx nnowanok, He noABepralwmxca BO3OENCTBUIO
ANHAMUNYECKNX Harpysok;

AN KpenreHUss BTOPOCTENEHHbIX KOHCTPYKLMUNA.

15.11.2 [Ona nepepacnpeneneHuss narnbarowimx MOMEHTOB B 3NeMeHTax paMHbIX
CUCTEM KapKacCHbIX 30aHuU/ [JonyckaeTcss MpUMEHeHWe B Yy3nax COedWHEHUA purenen c
KOJSTOHHaMu cTanbHbIX HaKNagokK, paboTarowmx B NacTMY4eCKOn CTaann.

2
Haknagku cnegyet BbINOSHATL U3 cTanemn ¢ npegenom Tekyyectu o 345 H/vm™
Ycunua B Haknagkax crniegyet onpefensTb Npy MUHUManbHOM npefene TeKyvyecTu

G, min =R c =R,,+100 2
ymin =Y 1 MakcMManbHOM npegene TekydecTy  ymax oon Himm™

Haknagku, paGoTatoliMe B NnacTUY4ecKon cTaauu, OOIMKHbl MMETb CTporaHble WUnm
dpesepoBaHHble NPOAOSbHBIE KPOMKMN.

15.12 OnopHble YacTn

15.12.1 HenogBwHble LWAPHUPHbIE OMNOPbl C LEHTPUPYOLWUMN  NpOKNagKamu,
TaHreHynanbHble, a npy BecbMa OonblMX peakuusx - 6GanaHCcupHble Onopbl creayet
NPUMEHATb NpU HeobXOoAMMOCTU CTPOro PaBHOMEPHOro pacnpefeneHns naBrieHus noa
OMNOpPOM.

lMnockne vnn kaTKoBble MOABWXHbBIE OMOPbI CregyeT NPUMEHATb B Criydasx, Korga
HWKenexawasa KOHCTPYKUMS [OO0SbkHa ObiTb pasrpyXeHa OT TFOpU3OHTanbHbIX YCUIUN,
BO3HMKAKOLLNX NPU HENOABWMXHOM OnvpaHuu 6anku unu epmol.

KoadhdunumneHT TpeHnsa B MAOCKMX NOABWXKHBLIX Onopax cnefyet NpvHMMaTtbh pPaBHbIM
0,3, B kaTKOBBbIX - 0,03.

15.12.2 PacyeT Ha cMaTME B LMNMHAPUYECKMX wapHupax (uandax) 6anaHCupHbIX
onop criegyeT BbINOMHATL (NPWU LEHTPanbHOM yrne KacaHus MOBEepXHOCTEW, paBHOM WU
6onbwem 90°) no cbopmyne

FI(L25MR;1c)<1 (1gq)

roe F - pasneHuve (cuna) Ha onopy;
r, | - COOTBETCTBEHHO paanycC 1 AnvHa WapHUpa;

Ro . pacyeTHOe COMNpPOTUBIIEHME MECTHOMY CMATUIO MpU  MNNOTHOM KacaHuw,
NpPUHMMaemMoe cornacHo TpeboaHusm 6.1.
15.12.3 Pac4yeT Ha p[guameTpanbHOe CXaTue KaTKoB crnegyeT npou3BoauUTb MO

dopmyne



F/(ndIRcdyC)Sl ' (200)

rge N - YUCNO KaTKOB;
d, | - COOTBETCTBEHHO AMaMeTp M ANNHa KaTka;

Ra pacyeTHOE COMNPOTUBIIEHME OMaMeTparibHOMYy CXaTUK KaTKOB Mpuv CBOOOAHOM
KacaHuu, NpuHMMaeMoe cornacHo TpebdoBaHuam 6.1.

16 [lononHuTenbHble TPeO6OBaHUS NO NPOEKTUPOBAHMUIO KOHCTPYKLIMA onop
BO3AYLWHbIX JINHUN 3NeKTponepeaa4vu, OTKpbITbIX pacnpeaenuTenbHbIX YCTPOUCTB U
KOHTaKTHbIX ceTen TpaHcnopTa

16.1 [na KOHCTPYKUMA OMNOp BO3OYLUHbIX NUHWIA anekTponepenadn (BJ1), OTKPbITbIX
pacnpegenutensHblix ycTponcts (OPY) un koHTakTHbIX ceTen TpaHcnopTta (KC), kak npaBuso,
cnegyet npuHumatb C235, C245, C255, C285, C345, C345K, C375 no NOCT 27772, ctanb
mMapok 20 n 09I2C no NOCT 8731 cornacHo npunoxeHuto B.

B 3aBMCcMMOCTM OT HasHayeHns W Tuna WX COEOMHEHUN KOHCTPYKUUKM Onop
noapasaensarTca Ha rpynnbl (CM. npunoxexHue B):

rpynna 1 - ceapHble cneyunanbHble onopbl 60NbLUMX NEPEXOAO0B BbICOTON CBbile 60 Mm;

rpynna 2 - ceapHble onopbl BJl, Kpome ykasaHHbIX B rpynne 1; cBapHble OMNopbl
OLUMHOBKM WM nopg BblkntoyaTenun OPY He3aBMCUMO OT HanpsKeHusi, cBapHble Onopbl MoA
o6opynoBaHme OPY HanpsxeHnem cBbiwe 330 KB; KOHCTpyKuun n anemeHTbl KC, cBsI3aHHbIE
C HaTshKEeHMEeM NPOBOAOB (TArW, LUTAHIMM, XOMYThl), @ TakKe Onopbl, YykasaHHble B rpynne 1,
npu OTCYTCTBUMN CBAPHbIX COEANHEHWN;

rpynna 3 - cBapHble 1 6onTtoBble onopbl Nog obopyaosaHne OPY HanpsbkeHnem Ao
330 kB, «kpome onop nog BbIKMKYATENN; KOHCTPYKUUM U SNEMEHTbl  HecCyLuXx,
nogaepXxuBarowmx n dukenpyrowmx yctponcts KC (onopbl, purenn >XeCTKUX MOMepeymH,
NPOXEKTOPHblIE MaudTbl, (PUKCATOpbl), a Takke KOHCTpyKuuu rpynnbl 2, kpome KC, npu
OTCYTCTBMM CBAPHbIX COEQUHEHWUN;

rpynna 4 - cBapHble U GONTOBblE KOHCTPYKUMM KabenbHbIX KaHanoB, AeTanu nyTen
nepekaTkn TpaHCcOpPMaTopoB, Tparbl, JIECTHULbI, OFPaXKAEeHNa U Apyrne BChoMoraTesnbHble
KOHCTpyKUmn n anementsl OPY, BJ1 n KC.

16.2 bonTbl knaccoB To4yHOCTU A 1 B ansa onop BJ1 BbicoTon Ao 60 M 1 KOHCTPYKLMIA
OPY n KC cnegyet npyHUMaTh Kak Af1s1 KOHCTPYKUWIW, HE pacCyYnTbIBAEMbIX Ha YCTanocCTb, a
ana dnaHueBbix coeanHeHnn n onop BJ1 BbicoTon 6onee 60 M - Kak Ansi KOHCTPYKUUA,
paccynTbiBaeMbIX Ha ycTanocTb, No Tabnuue .3 npunoxeHus .

16.3 JluTble getanu crnegyeT NPOEKTMPOBATb M3 YrnepoanucTon ctann mapok 3551 un
45]1 rpynn otnmeok Il m Il no TOCT 977.

16.4 Tpu pacdetax onop BJl, koHcTpykumn OPY u KC cnepyetT npuHUMaTb
KoadhpuLUmMeHTbl ycrnoBun paboTbl, yCTaHOBMAEHHbIE B pa3genax 4 u 14, 7.1.2 n no tabnuue
45,

Ansa onop BJl, OPY n KC 3HauyeHue koadpdurumneHTa HageXXHOCTU No OTBETCTBEHHOCTU

"n cnepyeT npuHUMAaTh paBHbIM 1,0.
PacueT Ha NpOYHOCTb pacTsaHYTbIX 3fIEMEHTOB Ornop no opmyrne (5) ¢ 3aMeHON B Hewn

3Ha4YeHns Ry Ha R/ He JgonyckaeTcs.
16.5 lMNpw onpegeneHnn npuBegeHHoOM rMbkocTy no tTabnuue 8 HanbonbLlyo rMOKOCTb

BCEro CTepXHA Amax cnefyeT BblYMCNATL NO hopmynam:
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ANst YeTbIpeXrpaHHOro CTEPXKHS C napannenbHbIMU NosicaMu, LapHUPHO ONepPTOro no

KOHLaM,

Mnax=2110 . 50

ANsi TpeXrpaHHOro PaBHOCTOPOHHErO CTEPXKHS C NapannenbHbIMU NosicaMu, LUaPHUPHO

onepToro no KoHuam,

Amax=2,51/b

max

; (202)

Ansa cBo60OHO CTOALEN CTONKN NpaMmmnaanbHon hopmbl (CM. pycyHoK 15)

Amax=21h/h . (203)

O6o03HayeHns, npuHaTble B oopmynax (201) - (203):
| - reomeTpuyeckas AnvHa CKBO3HOMO CTEPXHS;

b - pacctosHne wmexgy ocAMM NOSCOB Haubornee y3Kou

napannenbHbIMK NOsiCaMMU;
h - BbiIcoTa cBOOOAHO CTOSILLEN CTOVKU;

u:1,25(b5/q)2—2,75(b5/q)+3,5

rpaHn CTepXHs C

- KoadhhUUMeHT ana onpeaeneHnsa pacyeTHON ANNHBI,

roe bs n h - paccrtodHunda Mexagy ocCcAMM NoACOB nmpalvlmn,aanon onopeobl
COOTBETCTBEHHO B BEPXHEM N HMXKHEM OCHOBAHUAX Hanbonee y3KOl7I rpaHun.

Tabnuua 45

OIIEMEHT KOHCTPYKLUUN

KoadppmumneHt
ycrnosun paboTbl e

1 CxaTtble nosica n3 OANHOYHbIX YrOfIKOB CTOEK CBODOAHO CTOSALLEN
Onopbl B NepBbIX ABYX NaHensax oT bawimMaka npu y3noBbIX
COeANHEHUSIX:

a) Ha cBapke

6) Ha 6onTax

2 CxaTbli 3f1eMEHT NIOCKOM peLleTyaTon TpaBepCbl U3 OAMHOYHOIO
PaBHOMOJSIOYHOrO Yroska, NPUKpensIsieMoro 0gHou Nosmkom (PUCyHOK
22).

a) nosic, NpUKpennaeMbIn K CTOMKE Ornopbl HEMOCPEeACTBEHHO ABYMSA
B6ontamn n 6onee, noctaBneHHbIMW BAOSb NOsica TpaBepChl

6) nosic, NpMKpennsemMbIn K CTOMKE Onopbl 0aHUM 6ONTOM nnn Yepes
dpacoHKy

B) packocC 1 pacnopka

3 OTTSKKa M3 CTanbHOro KaHaTa Unn ny4ka BbICOKOMPOYHOW
NPOBOJIOKU:

a) 4ns NPOMEXYTOYHOW ONopbl B HOPMaribHOM pexume paboThbl

6) 4Ns aHKepHOW, aHKEPHO-YrIOBOM M YrIIOBOW ONop:

B HOPMarnbHOM pexume paboTbl

B aBApUNHOM pexunme paboTbl

0,95
0,90

0,90
0,75

0,75

0,90

0,80
0,90

MpumeyaHue - YkasaHHble B Tabnuue KoapuuUneHTbl yCrioBuin paboTbl He




| pacnpoCTpaHSIOTCS Ha COeAMHEHNS 3NEeMEHTOB B y3nax.
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Pucynox 22 — Cxema TpaBepchbi ¢ TpeyronbHOi peleTKoH

16.6 PacuyeT Ha YyCTOMYMBOCTb MpM CKaTuM C U3rMOOM CKBO3HOMO CTEPXHSA C
peweTkamm MOCTOSIHHOrO MO AfNMMHE CeYeHus cregyeT BbIMOMHATb cornacHo TpeboBaHuAM
pasgena 9.

[ns paBHOCTOPOHHErO TPEXTPAHHOrO CKBO3HOIO CTEPXKHS C pelleTKkamu NOCTOSIHHOrO
no AfMHe ceYyeHUsi OTHOCUTESbHbIN SKCLUEHTPUCUTET crnefyeT Bbl4UCNATL MO hopmynam:

npun n3rnde B NOCKOCTU, NEPNEHONKYNAPHON O4HOM N3 rpaHen,

npu n3rmbe B NNOCKOCTU, NapanfenbHOn 0gHOM N3 rpaHen,

rae b - pacctodaHmne mexay oCAaMn NoAcoB B MJTOCKOCTU MPaHU;

B - KoahdpuumeHT, paBHbi 1,2 npu 60nTOBbLIX coeamHeHusix u 1,0 - npn CBapHbIX
cCoeINHEHUSIX.

16.7 lpn pacyeTe Ha YCTOMYMBOCTb MPU CKaTUM C U3MMOOM CKBO3HONO CTEPXKHS C
peweTkamm cornacHo TpeboBaHuam 9.3.1 u 9.3.2 3Ha4YeHMe IKCLEeHTpucuteTa € npu
OONTOBbIX COEANHEHUAX ANIEMEHTOB crnefyeT YMHOXaTb Ha KoaddumumneHT 1,2.

16.8 lNpu npoBepke yCTOMYMBOCTU OTAESIbHLIX MOSICOB CTEPXHA CKBO3HOMO CeYeHus
Onop C OTTSHKKaMM NpU CXaTum C M3rMboM MpPOAOSIbHYK0 CUIy B KaXgoM Mosice crenyet



onpegensaTb C YY4€TOM [OMNOSTHUTENBHOMO yCUnms Nag OoT wusrmbarowero mMomeHta M,
BblYMCISEMOro No AedOpMUPOBaAHHOWN CXEME.

[na wapHUpHO onepTorM MO KOHUaM pelleTtyaTon CTOMKUM MOCTOAHHOrO MO ANuHe
NPSAMOYrofibHOro ceveHunsa (Tun 2, Tabnvua 8) onopbl € OTTSXKKAMWU 3Ha4YeHMe MoMeHTa M B
cepeavHe OfMHbI CTOMKM npu M3rmbe ee B OOHOW M3 MIAOCKOCTEW X-X UMW y-y cnepyet
onpenenaTtb No gopmyne

M=N5+@N/®(m+m),aom

M o . .
roe 9 - u3rmbarowmnin MOMEHT B cepeanHe ANVHbI CTOMKM OT MOonepeyvyHon Harpysku,
onpenensieMbiii kak B 6ankax;

B - KO3 PULUNEHT, NPUHUMAEMbIN COrnacHo 16.6;
N - npoaonbHas cuna B CTOUKE;

f o o -
a4 - I'IpOFVI6 CTOMKMN B cepenunHe OJinHbl OT nonepeYvyHon Harpy3ku, onpegendemMbln Kak

|
B 0ObI4HbIX Bankax ¢ MCNoNb30BaHNEM npunBeaeHHoOro MOMeHTa nHepumnm ce4eHund ef ,

f =0,0013lI . .
n— - HavanbHbI NPOrMbG CTOMKN B NIIOCKOCTU U3rnba;

8=1-0,INI*/(Ely )

— A2 /32
3aechb: | - AnuHa cTovky; lor = Al /gy ,
roe A - nnowaib ce4YeHust CTOMKK;

Ret npmBeAeHHas TMOKOCTb CTOMKK, onpeaensemMas no tabnuue 8 ansa cevyeHus Tuna

o A A A
2 ¢ 3ameHoun B coopmyne (16) "™ Ha ™ mnmn Y COOTBETCTBEHHO MNIOCKOCTWN N3rnba.
. N
Mpw n3rmbe cTorkM B ABYX NIIOCKOCTSAX ycunue 29 cnegyet onpeaenatb no dopmyre
. f y
(124); npyn 3aTOM HayanbHbIA Npormb6 " cnegyeT yynTbiBaTb TOMBbKO B TOW MfIOCKOCTU, B

KOTOPOW cOCTaBnAwLLas ycunms Nag OT MOMEHTA M, nnm MV nmeeT HanbonblLee 3HaYeHne.

16.9 lMonepeyHyo cuny Q B LWAPHMPHO OMEPTOM MO KOHLAM CTOMKE C pelleTkamu
NOCTOSIHHOrO MO AfIMHE NPSMOYrosibHOro ceyveHus (Tun 2, tabnvua 8) onopbl C OTTAXKaAMMU
npu cxatum ¢ n3rmbom B 0OQHOM U3 NNIOCKOCTEN X-X UMK Y-y cnegyeT NpUHUMaTh NOCTOSIHHOM
no AfMHe CTOMKK U onpeaensTb No goopmyrne

3,148N
Q:Qnax+— f +fn
s ()

roe Qhax MakcuMManbHas nornepeyHas cura oT MOonepeyHOW Harpysku B MOCKOCTU
n3rmba, onpegensiemas Kak B 6ankax.

OctanbHble 0603HaveHna B copmyre (207) cnegyeT NpUHUMATh TakKMMK Xe, Kak B
dopmyrne (206).

16.10 nsa wapHUPHO oNepTon No KOHUAaM peLleTyaTon CTOMKM NOCTOAHHOro No AfivHe
TPEYroribHOro CKBO3HOro cevyeHus (tun 3, tabnuua 8) onopbl C OTTSHKKAMU MPU CKatum C
N3rmbom B OOHOM M3 NITIOCKOCTEN X-X UMK Y-y 3HavyeHne momeHTa M B cepeaunHe ee LnWHbI
cnegyet onpegenatb no cdopmyne (206), a npuBedeHHyo rmMbkocTb - no Tabnuue 8 ans
ceyeHusd Tmna 3.



. N
Mpwn n3rmbe CTOMKM B ABYX MIIOCKOCTAX 3HAyYeHue ycunust a4 crniegyeT npyvHUMaTh
6onbLIMM 13 ABYX 3HAYEHWI, onpeaensieMblx No hopmynam:

Nag=1,16M/b |\ Nag=058M,/b+M,y /b g,

Mpun yyeTe o6oMx MOMEHTOB M, " My BO BTOpon chopmyrne (208) HavanbHbIA Npornb

y y y f,= 1l

CTOWKM B KaXKOoOW M3 ABYX NIIOCKOCTEN crieayeT npMHMMaTh paBHbIM " 0,00 :
16.11 lNonepeyHyto cuny Q B NAOCKOCTU FPaHW B LUAPHUPHO ONEPTOM MO KOHLaM
pelleTyaTon CTONKE TPEeyrofibHOro CKBO3HOMO CEYEHWSA OMopbl C OTTSHXKKAMU Mpu cxaTum C

n3rmbom cnenyet onpegenatb no cgopmyne (207) ¢ y4eToM NpMBEAEHHON MMOKOCTU Ref :
onpegensieMmon no tabnvue 8 gna ceyeHnda Tuna 3.

16.12 Pac4eT Ha YCTOMYMBOCTb CXaTblX SMEMEHTOB KOHCTPYKUMA U3 OOUHOYHBLIX
YronkoB (MOSICOB, peLLeTKn) criegyeT BbINOSHATb, Kak NpaBuio, ¢ y4eTOM 3KCLEHTPUYHOTO
NPUITOXEHNA NPOLONBHOM CUTbI.

[lonyckaeTcsa paccunTbiBaTb 3TU ANIEMEHTLI KaK LieHTpanbHo-cxaTtble no hopmyne (7)

a, o
NPy YCrOBUM YMHOXEHUSI NPOOOSIbHbLIX CUM Ha KO3dduuneHTel ™ un

meHee 1,0.

B npocTpaHCTBEHHbLIX BONTOBbLIX KOHCTPYKUMUAX NO pUCyHKY 15 (KpoMe pucyHka 15,8 u
KOHLIEBbLIX OMOP) NPW LEHTPUPOBaAHUM B Yy3Me 3MEMEHTOB U3 OOUHOYHbLIX PaBHOMOMOYHbIX
YrOfiKOB MO WX puvcKam Npu OAHOPSAHOM pacnosiokeHun 60NToB B 3NeMeHTax peLueTKkn u

, MIPUHNMaAEMbIE HE

MPUKPEneHMn packocoB B y3re C ABYX CTOPOH MOJSKM Nosica 3Ha4YeHus1 KoadpUUNEHTOB U
O crneayeT onpeaenaThb:

ans nosico npu 2=35 (npu #>35
0,55<¢/b<0,66 ,, Nmg/Nm<0,7

A=35 )

crneayeT NpUHUMaTb no doopmynam:

npu

0, =1+ [c/b—o,55 +X(o,2—o,o5i)] Nia/Nan . (200)

npn 04=c/b<055 Nimg/Nm <(2,33¢/b—0,58)

0y =0,95+0,1¢/b-+[0,34-0,62¢/b+1(0,2~0,05%) | Ny /Ny (210)
[INs PACKOCOB, NMPUMbIKAIOLLMX K PACCHUTLIBAEMON NaHenm nosca, no gopmynam:
npu 0:55<c/b<0,66 4 Nima/Ny, <0.7

04=1,18-0,36¢/b+(1,8¢/b—0,86 Ny /N, L (211)

npu 04=C/b<055 , Nimg/Nm <(2:33¢/b—0,58)

64=1-0,04c/b+(0,36~041¢/bNrg/Noy 57 5y



[na npocTpaHCTBEHHbIX 6ONTOBbLIX KOHCTPYKLUMIA MO pucyHKy 15, T, 4 B hopmynax (210)

M (212) cregyet npuHumatp 0:49=¢/b<0,55
B dopmynax (211) n (212) oTHOWEHME pacCTOSHUSA MO MOJSIKe yrorika packoca oT
obyllka A0 PUCKM, Ha KOTOPOW YCTaHOBMEHbl ©ONThl, K LUMPUHE MOSKM Yrofika packoca

npuHaTo ot 0,54 go 0,6; npn oTHOLWweEHUK, paBHOM 0,5, KOaPUUMEHT O , BbIYUCIIEHHbIN MO
dopmynam (211) n (212), gormxeH 6biTb yBenuyeH Ha 5%.

B npocTpaHCTBEHHbIX CBAPHbIX KOHCTPYKUUAX N3 OAMHOYHBIX PAaBHOMOJSIOYHbIX YrOSIKOB
no pucyHky 15, 6, r (KpoMe KOHLEBLIX OMOpP) C NPUKPENSIEHMEM PACKOCOB B y3re TOSbKO C

. N, 4/N.<0,7 o, o,
BHYTPEHHEN CTOPOHbI NONKM nosica npu  Md""m=""" 3yayeHus koacbpuumeHtToB ™ un 4
cneayeT NpuUHUMATh:

. o, =0y3=1,0
npv LeHTPUPOBaAHMM B y3nax 3f1IEMEHTOB MO LEHTPaM TSXKECTU ceveHun ™ —d ;

NpM  LUEHTPUPOBaHMM B  y3fax oOcell  packocoB Ha  OOywWOK  nosca
o, =0y3=1,0+0,12N,4/N,,

[Mpn pacyeTe KOHCTPYKUMW Ha COBMECTHOE AEeNCTBME BepTUKamnbHbIX U NOMEpeydHbIX
Harpy3oK 1 KpyTALero MOMeHTa, Bbi3BaHHOrO 06pbIBOM NPOBOAOB MM TPOCOB, OOMNYCKAETCH

npuHumaTts 4~ % =10

O603HayeHns, npuHaTble B hopmynax (209) - (212):

C - paccTosiHMe Mo Morfike yrosika nosica ot obyLlka 4O PUCKWU, HA KOTOPOW pacronoXeH
LEeHTp y3na;

b - wunpuHa nonkn yronka nosca;

N
M - npoaonbHasa cuna B NaHenn nosca,

N . . .
md - cymma MpOEKUMA Ha OCb Mosica YCUNWiA B packocax, NMPUMbIKAOLWMX K OfHOW
nornke nosica, nepefaBaemMasi Ha Hero B y3ne v onpegensieMasl npy TOM XXe coveTaHuu

N . N
Harpysok, kak ans ™ ; npu pacyeTe nosica crieayeT npMHMMaThb bonbliee 13 3HavyeHun md |
MoMy4YeHHbIX ANs Y3MoB Mo KOHLUAaM NaHenu, a Npu pacyeTe packocoB - ANns yana, kK KoTopomy
NpUMbIKaeT packoc.

16.13 Pac4yeTHble OnWHbI b N paguycbl UHEpPUUW CeYvYeHUn | Npu onpegeneHuu
rMOKOCTN 9NEMEHTOB MSIOCKMX TpaBepc C Noscamu U PeLleTKon U3 O4MHOYHbBIX YrofkoB (CM.
PUCYHOK 22) crieayeT NpMHMMaTb paBHbIMMU:

Ans nosica be=h ' i=hhin b=l ' i=i

Ans packoca be=h , 1= hin :
[NS pacropku b=t T hin

roe k. paguyc WHepuumn ceveHuss OTHOCUTENbHO OCKW, MapanfenbHOW MNNOCKOCTU
peLueTKn TpaBepChbl.

16.14 'vbkoCTb NEPBOro CHU3Y packoca U3 OAMHOYHOrO Yroska peleTyarton cBoboagHO
crosien onopsbl BJ1 He gomkHa npeBbiwaTth 160.

16.15 OTKNoOHeHWs Bepxa onop 1 Npornbbl TpaBepc He OOMKHbI NPeBbIWaTh 3HAaYEeHUN,
npuBeadeHHbIX B Tabnuue 46.

16.16 B cTanbHbIX NPOCTPAHCTBEHHbIX KOHCTpYKUMsx ornop BJ1 n OPY 13 oguWHOYHBbIX
YronkoB criegyeT npegycmMaTtpuBaTb B NONepeyHbIX cedeHnsx anadparmbl, KOTOpPble JOSDKHbI
pacnonaraTbCa B CTOMKax cBOOOOHO CTOSALUMX ONOP HEe pexe, Yem 4yepes 25 M, n B CcToMKax
Orop Ha OTTSAXKKaX He pexe, Yem yepes 15 M. [lnadparmbel JOMMKHbI TakKe yCTaHaBMBaTbLCA B
MecTax MPUNOXeHUs COCPeOTOYEHHbIX Harpy3oK 1 neperioMmoB NOACOB.



16.17 lNpun pacyeTe Ha CMATME COEAUHSIEMbIX SNTIEMEHTOB PELUETKM B 04HOOONTOBbLIX
COEOUHEHMUSIX C PACCTOSIHMEM OT Kpasi 3afieMeHTa A0 LieHTpa OTBEPCTUSA BAOSMb YCUNA MEHEE
1,5d cnepgyet yunTbiBaTh npumedaHve 2 Tabnuubl 40.

B oaHOBONTOBLIX COEANHEHNAX ANIEMEHTOB, NOCTOAHHO paboTaloWmMX Ha pacTsKeHne
(TAr TpaBepc, 3NEeMEHTOB, NPUMbIKAKOLWMX K y3ram KpenreHus NpoBOL4OB M TPOCOB, U B
MecTax KpenneHus obopyaoBaHus), paccTosiHMe OT Kpasi aneMeHTa [0 LEeHTpa OTBepcTUs
BOONb yCUNUs crnegyeT NpuHuMaTh He MeHee 2d.

16.18 Packochbl, npukpennsemble K nosicy 6ontamm B O4HOM Yy3ne, AOSKHbI ObITb
pacnonoXeHbl, Kak NpaBuo, C ABYX CTOPOH MOSIKN NOACHOIO yronka.

Ta6bnuua 46
N KoHCTpyKUMsa 1 HanpaBneHne OTKITIOHEHMS OTHocuTEnbHOE OTHOCUTENBHLIN NPO
n.n. OTKITOHEHMNE Bepxa
onopsl (K BbICOTE BEPTUKASIbHb
onopebl) B nponere Ha |
1 KoHueBas 1 yrnosas onopa BJl 1 1
aHKepHOro Tmna BbicoTon Ao 60 M BOONb 120 120
NpoBOAOB
2 Onopa BJ1 aHkepHOro Tvna BbICOTON 0 1 1
60 M BAONb NpoBOAOB 100 120
3 [MpomexyTodHasa onopa BJ1 (kpome He orpaHunynBaeTtca 1
nepexogHon) BAosib NPOBOLOB 150
4 lMepexonHble onopbl BJ1 Bcex Tnnos 1 1
BbICOTOW cBblle 60 M BOOMNb NPOBOAOB 140 200
5 Onopa OPY Boonb NpoBoJoB 1 1
100 120
6 To ke, nonepek NpoBoAoB 1 He
70 orpaHu4MBae | orpaH
TCA
7 Crowka onopbl noa obopygoBaHue 1 -
100
8 Banka nog obopyaosaHve - 1
300
MpumeyvaHuna

obopyaoBaHus yCTaHOBMEHbI Bonee XecTkne TpeboBaHus.

1 OTknoHeHue onop OPY u TpaBepc onop BJ1 B aBapnnHOM 1 MOHTaX>XHOM peXxmmax He HOPMUPYETCS
2 OTKNOHEHMA 1 Npornbbl NO NO3NLNAM 7 U 8 OOIMKHbI ObITb YMEHbLUEHbI, €CIM TEXHUYECKUMM YCITOE

16.19 B 60nTOBbIX CTblKaX MOACHbLIX PABHOMOJSIOYHbIX YrOSIKOB YMCno 60NTOB B CTbIKE
crnefyeT HasHavaTb YETHbIM M pacnpeaenatb 60nTbl NOPOBHY MEXAY MOMKaMu yroska.

Uucno 60nToB nNpu OQHOPSAHOM U LLAXMATHOM MX PaCMOfiOKEHUU, @ TakkKe YUCIIOo
rnonepeyHbIx psigoB GONMTOB Mpu OBYXPSAHOM MX paCMnofioXeHUMM cregyeT HasHavaTb, Kak
npaBuno, He bornee NATU Ha OAHOM MNOJSIKE Yrorika C KaXaomn CTOPOHbI OT CTbIKa.

YkasaHHoe 4ncrio 60NTOB 1 nonepeyHbiX pagoB A0MyCcKaeTCcsa yBenMyYnTb 4O CeMU npwm

YCINOBUM YMEHbLUEHUSI 3HayYeHus KoaddumumneHTa o onpegensiemoro no Ttabnvue 40,
yMHOXeHuem Ha 0,85.

16.20 PacuyeT Ha yCTOMYMBOCTb CTEHOK OMOP M3 MHOFOrpaHHbIX TPY6 npu yncne rpaHen
oT 8 0o 12 cnefyeT BbINONHATL MO hopmyne

o1/ (0ure)S1 (914



roe °! - HauBonblUee CXMUMAIOLLEE HAMPSHKEHUE B CEYEHUM OMOpPbI MPY ee pacyeTe Mo
AedopMNpOBaHHON CXeMe;

Oer KpUTU4EeCKoe HanpskeHue, BblunucnaemMoe rno opmyne

ou=(8- /3817 Jur,<R, (214)

B dopmyrne (214) o6o3HayeHo:
B=0,58+1,81/A% .

sz(b/t)l, TV/E - yCNnoBHas rmbKOCTb CTEHKM FPaHn LWMPUHOW b 1 TONLWKMHON t;
w:1+o,033xw(1—02/cl)

roe A cnegyeT npuHuMMaTh He bonee 2,4;

92 . HaumeHbluee HanpshKeHue B CeYeHUn, NpuHMMaemoe npu pacTSKeHUM Co 3HaKOM
"MuUHyC".

MHororpaHHble Tpybbl OOSKHbI OTBeYaTb TpeboBaHmam 11.2.1 n 11.2.2 ansa KpyribixX
Tpy6 C pagnycom onnMcaHHON OKPY>KHOCTMU.

17 lononHuTenbHble TPpe6oBaHUA NO NPOEKTUPOBAHMNIO KOHCTPYKLMMA aHTEHHbIX
COOpYXeHUN cBA3N BbicoTon Ao 500 m

17.1 [Ins cTanbHbIX KOHCTPYKUMIA aHTEHHbIX coopyxeHuin (AC), kak npasuno, crneayet
npumMmeHaTb ctanu no FOCT 27772 (kpome ctanen C390K, C590, C590K), ctanb mapok 20 u
09r2C no rOCT 8731 cormacHo npunoxenuto B. [lMNpu atom cnegyet npuHMMaThb
pacnpegeneHve KOHCTPYKUUI No rpynnam:

rpynna 1 - OTTSHKKM M3 CTalbHbIX KaHATOB M LENen pasfvyHOM KOHurypaumm,
Hecywme BaHTbl AHTEHHbIX MOMOTEH W aHTEHHble NPOBOAA; JNEMEHTbl (MexaHudeckune
AeTanu) OTTSKEK MaYT U aHTEHHbIX MOSOTEH, AeTanu KpenneHns oTTsKeK K doyHaaMeHTam U
K CTBOSIaM CTasibHbIX onop; dnaHubl U hnaHueBble COeAMHEHNS 3NIEMEHTOB CTBOSIOB MayT U
OalueH, Bkovasa onopHble draHubl U 6alimaku;

rpynna 2 - CNSOWHOCTEHYaTble M pelweTyaTble CTBOMbI MayT M OalleH, pelleTka,
Anadpparmbl CTBOSIOB DaLLEHHbIX OMop;

rpynna 3 - NeCTHWUbl, NepexogHble NNowWaakn; MeTansIoOKOHCTPYKUMWM KpenneHus
aHTeHHoro obopyaoBaHuA.

MaTtepuanbl Ana coeguHeHnn cnegyeT NpuHUMaTh COrnacHo pasgerny 5, HopMaTuBHbIE
N pacyeTHble COMpPOTMBIIEHUA MaTepuanoB W COEAMHEHUM - cornacHo pasgeny 6 u
npunoxexHnam B u I

FAPAHT:

Hymepaunsa nyHKTOB NPUBOAMUTCA B COOTBETCTBMU C UCTOYHMKOM
15.2 [INa OTTSXKEK M 3NIEMEHTOB aHTEHHbIX MONIOTEH creayeT MPUMEHATb CTalnbHble
KaHaTbl Kpyrnble ounHKoBaHHble no rpynne CC, rpy3oBble HepackpyymBaroLwmMecs oguHapHOm
CBMBKM (CNUpanbHble) WKW  HepackpyvMBalolMECS [BOMHOM KPECTOBOW CBUBKU C
MeTanfMyeckuMm cepaedHnkom (KpyrronpsigHble), npyv 3TOM CnuparbHble KaHaTbl crnegyet
NPUMEHATb NPU pacdeTHbIX yeunusax oo 325 kH. B kaHaTax crnefyeT NpUMEHATb CTalbHYH0
KPYrnyl KaHaTHyl0 NpPOBOSIOKY Hambonbwunx puvametpoB Mapku 1. [Ons cpegHe- u
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CUNbHOArpecCcuBHbIX cpen JonyckaeTcs NPUMEHATb KaHaTbl, OuMHKOBaHHbIE no rpynne XKC, ¢
TpeboBaHnamm gnsa kaHaTtoB rpynnbl CC. [JonyckaeTcss NpUMEHEHWE pacKpyYmMBatoLLMXCA
KaHaToB Mpu YCroBuMK, YTO OOBA3KM M3 MATKOW OLMHKOBAHHOMW MPOBOJSIOKU, PACMONOXEHHbIE
no KOHUaM KaHaTtoB, byayT yBenunyeHbl no anvHe Ha 25%.

[na oTTSKeK CO BCTPOEHHbIMU M30NATOPaMM OPELLKOBOro Tuna criegyeTt NpUMeEHATb
cTanbHble KaHaTbl C HeMeTannIMyeckKumu cepaedHukamu, ecnu 3TO  JonyckaeTcsa
pagnoTEXHMYECKMMUN TpeboBaHMSMN.

Onsa oTTskek C ycunusaMn, MpeBbilaloWwMMN HECYLLY0 CMNOCOBHOCTb KaHaToB M3
KpYrron npoBOSIOKN, AO0MNyCcKaeTcs MNpUMEHEHWEe CTalbHbIX KaHaTOB 3akpbITOro Tuna u3
3eToOpasHbIX U KNMHOBUOHbLIX OLIMHKOBAHHbIX NPOBOSIOK.

17.3 KoHUbl cTanbHbIX KaHATOB B CTakaHax wnu MmydTax crnegyeTr 3akpennatb
3anuBKoun UuHkoBbIM cnnasom LULAM9-1,5J1 no TOCT 21437.

17.4 [Ina anemMeHTOB aHTEHHbIX MNOSIOTEH crneayeT MNPUMEHSTb MNpPoBOAA COrfacHo
Tabnuue .11 npunoxeHnsa [. TMpyumeHeHMe MeOHbIX MNPOBOSIOK AO0MNYyCKaeTCs TONbKO B
crny4asix TEXHONOrM4eCcKom HeoBXoaNMOCTMW.

17.5 3HadeHMe pacyeTHOro CONpPOTUBIEHUS (YCUMNA) PacCTSHKEHUIO NPOBOAOB U
NPOBOJSIOK cneayeT NpUHMMaTb PaBHbIM 3HAYEHUKO PaspbIBHOIO YCWUMKUS, YCTaHOBIIEHHOMY
rocygapCTBEHHbIMU CTaHAapTaMu, AeNeHHOMY Ha KO3I(MUUMEHT HAaZEXHOCTMN No Matepuany

Ym:

AN aniOMUHUEBbIX U MeHbIX NPOBOAOB '™ =25 )

2
Ona craneantoMnHneBbIX NpPoOBOOOB NP HOMUHAarIbHbIX CE4YeHUAX, MM

16 1n 25 - Ym=28 .
35-95 - Ym=25
120 n 6bonee - Ym=22-

Anst GUMeTannMYecknX cTaneMeaHbIX MPoBomoK '™ =2.0 :
17.6 lNpu pacyeTtax KoHCTpykumn AC cnegyeT nNpuHUMaTb KO3IPMULMEHTbI YCNOBUN
paboTbl, ycTaHOBMEHHbIE B 4.3; B pasgerne 14 n B tabnvue 47.

Ta6bnuua 47
OneMeHTbl KOHCTPYKLNiA KoadppumuneHT ycrnosum
paboTbl 7
[MpenBapuTenbHO HanNpPsXeHHbIE 3NIeMEHTbI PeLLeTKN 0,90
dnaHubl:
KonbLEeBOro Tuna 1,10
ocCTalibHbIX TUMNOB 0,90
CTtarnbHble KaHaTbl OTTAXEK MayT UMM dNeMeHTbl aHTEHHbIX
MONOTEH MpPU UX KONMYECTBE:
3-5 OTTAXEK B ApPYyCE UMY 3MIEMEHTOB aHTEHHbIX MONOTEH 0,80
6-8 oTTAXEK B Apyce 0,90
9 n Gonee OTTAXKEK B Apyce 0,95
3ajernka KOHLOB Ha KOyLUE 3aXUMamu Uinn TodevyHoe 0,75
ornpeccoBaHue BO BTYrKe
OnneTka KaHaTa Ha KoyLle unu nsonatope 0,55
OreMeHTbl KpensieHUst OTTSXKEK, aHTEHHbIX NOSIOTEH, 0,90




NpOBOJOB, NOLKOCOB K OMOPHbLIM KOHCTPYKUMNSAM U aHKEPHbIM
dyHOameHTam

AHKepHble Tshkn 6e3 pe3bboBbIx coeguHeHUn npy paboTe nx 0,65
Ha pacTshkKeHue ¢ n3rmbom

MpoywuHbl Npy paboTe Ha pacTskeHne 0,65
[eTtanu kpenneHnn n coeanHeHUn cTanbHbIX KAHATOB:

MexaHu4eckue, KpoMme oceu LapHMpoB 0,80
OCU LUAPHUPOB NMpu CMATUU 0,90

17.7 OTHOCUTENbHbIE OTKMOHEHNSA ONOpP (K BLICOTE) HE OOMKHbI NpeBbIaTh 3HaYeHUN
(KpOMe OTKNOHEHW OMnop, ANs KOTOPbIX YCTAHOBMEHbI WHblE 3HAYEHUS TEeXHUYECKUM
3aJaHMeM Ha NPOEKTUPOBaAHME):

npu BETPOBOW UMW rononegHon Harpyske 1/100;
npwv 04HOCTOPOHHEN NOABECKE aHTEHHbI K onope nNpu oTCyTCTBUM BETpa 1/300.

17.8 MoOHTaxHble COeAUHEeHUs SNEeMEHTOB KOHCTPYKUMW, nepefarolime pacveTHble
ycunua, crnegyeTt NpoeKkTupoBaTb, Kak npasuio, Ha Oontax knacca TovHOCTM B m
BbICOKONPO4HbIX 6onTax. MNpu 3HakonepeMeHHbIX YCUNNax, Kak NnpaBuno, cregyeTt npuHMMaThb
COEOVHEHMS Ha BbICOKOMPOYHbIX 60MTax NNnM Ha MOHTaXHOW CBapKe.

Bo cnaHueBbIX coednHEHUAX crnefyeTt, Kak npasuro, NPUMEHATb BbICOKOMPOYHbIE
oonTbl.

MpMMEeHeHNe MOHTaXXHOW CBapkum unm OOMATOB Knacca TOYHOCTM A [OMKHO 6bITb
COrfiacoBaHO C MOHTUPYOLLIEN OpraHM3aumnen.

17.9 Packocbl ¢ rmbkocTtbto 6onee 250 npu nepekpecTHOM peweTke B MecTax
nepeceyeHn OomKkHbl ObITb CKpenneHsbl Mexay cobon.

Mpormbbl pacnopok AuadparM U 9fEMEHTOB  TEXHOMOrMYeckMx Mnowagok B
BEPTMKanNbHOW 1 rOPM30OHTarNbHOW NSIOCKOCTAX HE AOMKHbI NpeBbiwaTh 1/250 nponeTa.

17.10 B KOHCTpPYKUUAX pelleTyaTbiX onop AnadparMbl JOMKHbI yCTaHaBNMBaTbCA Ha
pPacCTossHUM MeXay HMMKU He Bornee Tpex pa3MepoB CpeaHEro NonepeyYHoOro CeYeHus cekumm
Onopbl, a Takke B MecTax NpUIioXXeHna cocpefoTOYEHHbIX HAarpy3oK U NeperioMoB NOSICOB.

17.11 bonTtbl dnaHueBbIX coeguHeHun Tpyd cnegyeT pasMewatb Ha OfHOM
OKPY>XHOCTM MWHUManbHO BO3MOXHOrO AMamMeTpa, Kak npaBuSio, Ha pPaBHbIX PaCCTOSHUAX
mexay 6ontamu.

17.12 OnemeHTbI peLleTkn hepM, cxogsawmnecs B OAHOM yarne, crnegyeTt LeHTpupoBaTb
Ha OCb Mosca B TOYKE nepecevyeHnda ux ocen. B mectax npmmbiKaHMSA packocoB K (hriaHuam
AonyckaeTcsa WX pacueHTpPoBKa, HO, Kak npaBuno, He 6Gonee yem Ha TpeTb pasmepa
nonepeyHoro ceyeHus nosica. lNpun pacueHTpoBKke Ha GOMbLUMIN pa3Mep ANEMEHTbI OOSTKHbI
ObITb paccynTaHbl C y4ETOM Y3/10BbIX MOMEHTOB.

B npopesHbIx hacoHKkax OnA KpenneHUa packoCoB M3 KPYroW cTtany KOoHew, npopesu
crnegyeT 3acBeprniMBaTb OTBeEpPCTUEM AnameTpom B 1,2 pasa 6onblie guameTtpa packoca.

17.13 OTTAXKKM B MayTax C pellétyatbiM CTBOSIOM crnefyeT LEHTpupoBaTb B TOYKY
nepeceyvyeHnss oCen MNOSICOB M pPacrnopoK. 3a YCIOBHYK OCb OTTSXKEK criegyeT npuHMMaThb
xopAay.

JlnctoBble MNpPOYWMWHbLI ONS KpenneHuss OTTSKEK AOSMKHbl Mnoakpennateca pebpamu
XKECTKOCTN, NpefoXpaHALWUMnN nx ot nsrmba.

KOHCTpYKUUKM y3ri0B KpenneHus OTTSXKEK, KOTOpble He BMUCLIBAKOTCHA B TPAHCMOPTHbIE
rabapuTbl CEKLMI CTBOMA MayT, crieqyeT NPOeKTUPOBaTh Ha OTAENbHbIX BCTaBKax B CTBOME B
BMAOE XECTKUX rabapuTHbix anadparm.



17.14 HatsxHble ycTpouctBa (MydThl), cryxawme AN PerynvpoBKM ANWHbL Y
3aKpensieHns OTTSHKEK MaydT, AOMKHbI KPENUTbCA K aHKEPHbIM yCTpoMCcTBaM rmbKoN KaHaTHOW
BCTaBKkoW. [InuHa KaHaTHOW BCTaBKM Mexay Topuamu BTYNOK OOIMkHa ObiTb He meHee 20
AVaMeTpoB KaHaTa.

17.15 [Ona anemeHtoB AC cregyeT MNpUMEHATb TUMNOBblE MeXaHWYeckue aeTanw,
npoweaLmne UCnbiTaHNS Ha NPOYHOCTb U YCTarocCTb.

Pe3bby Ha pacTaHyTbIx anemeHTax cnegyeT npuHumaTh cornacHo OCT 8724, TOCT
9150, NOCT 24705 (McnonHeHue BnaavHbl pe3bObl C 3aKpyrneHnem).

17.16 B oTTshkkax MayT, Ha NpoBOoAax M KaHaTax ropM3OHTasbHbIX aHTEHHbIX MONOTEH
Ans raweHua snbpaunu cnegyeT npegycMaTpuBaTth nocnefoBaTeNbHYy YCTaHOBKY NapHbIX
HM3ko4acToTHbIX (1 - 2,5 u) u BbicokoyacToTHbIX (4 - 40 'y) BUBporacuTenen peccopHoOro
TMNa. Hu3ko4yacToTHbIE racuTenu crieqyeT BblbmpaTb B 3aBUCUMOCTU OT YacTOTbl OCHOBHOIO
TOHa OTTSXKKW, MPOBOAA WUNK KaHaTa. PaccTosiHMe s OT KOHLEBOM 3aerkuM KaHaTa Jo MecTta
NnoABECKM racuTesnien cnenyeT onpenenatb no gopmyre

520,41x10 *dYP/m (15

roe d - AMameTp KaHaTa, npoBoda, MM;

m - macca 1 M kaHaTa, NnpoBOAa, Kr;

P - npeaBaputenbHoe HaTsXXeHWe B KaHaTte, nposoe, H.

BbicokoyacTOTHbIE racuTenu crnegyeT ycTaHaBNMBaTb Bbllle HU3KOYACTOTHbLIX Ha
paccTosiHuu s. [Npn nponeTtax NPoOBOAOB U KAaHATOB aHTEHHbIX NMOMoTeH, npesbiwatowmx 300
M, racuTenu criefyeTt ycTaHaBNMBaTb HE3aBMCUMO OT pacyeTa.

Ana raweHna konebaHunm Tuna "ranonupoBaHue" cregyetr M3MeHATb CBOOOAHYHO
ANVHY KaHaTa (MpoBoAa) NoBoAKaMM.

17.17 AHTEHHblEe COOpPYXEHUs pagMocBA3N HeobOXOAMMO OKpalmBaTb COrfacHo
TpeboBaHUAM N0 MapKMPOBKE U CBETOOMPaXKAEHUIO BbICOTHbBIX MPENSATCTBUN B COOTBETCTBUM C
HacTtaBneHvuem no aspoanHammnyeckon cnyxote B rpakgaHCKoW aBnaumu.

17.18 MexaHu4eckue getanu OTTSXKEK, apMaTypbl M30NATOPOB, a Takke MeTU3bl, Kak
npaBuno, AOSMKHbI ObITb OLMHKOBAHHbLIMM.

18 [lononHuTenbHble TPe6oBaHUSA NO NPOEKTUPOBAHMUIO KOHCTPYKLUA 34aHUN U
COOPYXXEHUN NMPU PEKOHCTPYKLIUU

18.1 O6LwWme nonoxeHus

18.1.1 OueHKy OCTaTO4YHOro pecypca KOHCTPYKUMA 34aHUN U COOPYXEHUW creayeT
NpOM3BOAMTL HA OCHOBaHMM aHanuM3a UWMEIOLENCA TEeXHUYEeCKOM LOKYMEHTauuu,
BM3yarnbHOro, MHCTPYMEHTANbHOr0 OCBMAETENBCTBOBAHMI, MPOBEPOYHBIX pacyeTOB HECyLLEeN
CnocobHOCTN N 0edOpMaTUBHOCTN KOHCTPYKTUBHBIX 3fIEMEHTOB, MMEKLWNX OedeKTbl Unn
NoMy4YMBLUMX MOBPEXAEHMe B npouecce akcnnyaTaumn. B wntore ocBuaeTenbCTBOBaHUA
TEXHMYECKOE COCTOSIHUE SNIEMEHTOB 34aHUN 1 COOPY>KEHUIN AOMMKHO BbITb ONpeaeneHo Kak:

ncnpaBHoOe - nNpuU OTCYTCTBMM [[edEeKTOB W  BbIMNOMHEHUN Bcex TpeboBaHMN
AENCTBYIOLLMX HOPM U FOCYAAaPCTBEHHbIX CTAaH4APTOB;

paboTocnocobHoe - Npy HanNMuun OedEKTOB U NOBPEXAEHUIN MOKANbHOMO Xapakrepa
(kaTeropun B), KOTOpblE NpY NOCREAYOWEM Pa3BUTUM HE MOTYT OKa3aTb BNMSHUE Ha Apyrue
3NEMEHTbl M KOHCTPYKUMM, HO MOBNUSATbL Ha ycrnoBus 6e3onacHowm akcnnyaTauuw, T.e. npu
4YaCTUYHOM OTCTynfeHnn oT TpeboBaHUN HOpM 6e3 HapyLleHnsa TpeboBaHUM NO NpeaefnbHbIM
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coctosHusaMm nepsoun rpynnbl (TOCT 27751) n npyn Takumx HapywweHusx TpeboBaHui no
npegenbHbiIM  COCTOAHMAM  BTOPOW  rPYNMbl, KOTOpPble B KOHKPETHbIX YCMNOBUSAX He
OrpaHM4MBalOT HOPMasibHYIO 3KCrnyaTaunio 30aHus (COOPYXXeHUs);

OorpaHMyYeHHO paboToCnoCOBHOE - NpK HanNMYuM OedEKTOB 1 NOBPEXAEHUN (KaTeropun
B), He NpeacTaBNALLWNX ONACHOCTU pa3pyLUeHUs KOHCTPYKLUUA, HO MOTYLUUX B AanbHeNLWem
Bbl3BaTb MOBPEXOEeHUA ApYyrux OSNeMEHTOB W Y3fi0oB KOHCTPYKUMWA, WUnv npu pasBuTum
NoBpeXAEHNs NMepenTn B KaTeropumo onacHblX, T.e. B Cnydasax, korga ana obecnedeHus
aKcnnyaTauumn 3aaHns (CoopyXeHusl) HeobXoaMM KOHTPOSb 3a COCTOSIHMEM KOHCTPYKLMMK 3a
NPOLOIMKUTENBHOCTBLIO MX 3KCMSlyaTauum unm 3a napameTpaMm TEXHOMOMMYECKNX NpoLeccoB
(Hanpumep, orpaHu4eHue rpy3onoabEMHOCTU MOCTOBbIX KPaHOB);

aBapunHoOe - Npuv Hanuumm fJedeKkToB M noBpexaeHun (kateropum A) ocobo
OTBETCTBEHHbIX 3M1EMEHTOB W COEOUHEHWN, MPeACcTaBnSAlLWMX OMacHOCTb paspyLueHns
KOHCTPYKUWA, T.e. NPU HapywWeHUN WNn HEeBO3MOXHOCTU MpeaoTBpaTuTb BO3MOXHOE
HapyLleHue TpeboBaHUN No NpeaenbHbIM COCTOAHUSAM NEePBOK rPynnbl.

18.1.2 MNpun ycuneHnn unm namMeHeHun ycrnoBuin paboTbl COXpaHSAEMbIX KOHCTPYKLWI
cnefyet obecnevmBaTtb Kak MUHUMYM UX paboTOCNOCOBHOE COCTOSIHME.

KoHCTpyKuuKn, Haxogsawmecs B OrpaHM4eHHoO paboTocnocoBHOM COCTOSAHMM, NpU
obecrneyeHnn HeobBXOAMMOro KOHTPONSA [JOMNyckaeTcs He ycunmBaTb Ha nepuog oOT
npoBeaeHnst o6cnegoBaHnst 40 PEKOHCTPYKLMM.

18.1.3 [Ans KOHCTPYKUWMIA, 3anpOeKTUPOBAHHbLIX MO paHee AEeNCTBOBAaBLUMM HOpMaM U
TEXHUYECKUM YCMOBUSAM, OOMYCKaeTCA He NPOBOAUTL NMPOBEPOYHBIA pacyeT B Criyvasix, ecnm
3a nepuoa aKcnnyataunm He MeHee 15 neT B HUX He BO3HUKIM AedeKTbl N NOBPEXAEHUS, He
M3MEHUNUCb YCNOBUA [JanbHeuLen 9dKcnnyatauun, Harpyskm u BO3OENCTBUS, a MNpu ux
N3MEHEHUN He YBENUYUMNCHL YCUIMUS B OCHOBHbIX 3reMeHTax.

18.1.4 Tllpn ycuneHnn KOHCTPYKUMW criefgyeT npegycmaTpuBatb KOHCTPYKTUBHbIE
peweHns wn MeToabl npou3BoAcTBa paboTt, obecneynBarolimMe MNMaBHOE BKIHOYEHUE
9N1IEMEHTOB M  KOHCTPYKUMA YCUNEHUA B COBMECTHyHO paboTy C COXpaHseMbiMu
KOHCTpyKUuMamMu. B HeobxoouMmbix crnydasx cnegyet  WUCNONb3oBaTb  UCKYCCTBEHHOE
perynupoBaHue yCunmin n BpeMeHHYI0 pasrpy3ky KOHCTPYKLNA.

18.2 Pac4yeTHble XapaKTepUCTUKU CTanun n COeQUHEHUN

18.2.1 OueHky KayecTBa Matepuara KOHCTPYKUMA cnegyeT npousBOAnTb MO AaHHbIM
3aBOJCKMX CepTUdUKATOB UK MO pesyrnbTatam MchnbiTaHUn obpasuos. WcnbiTaHns crneagyet
BbIMOMHATL  MPU  OTCYTCTBMM  UCMONHUTENBbHOM  OOKYMEHTauuuM Wnn cepTuukaTtos,
HeJOCTaTOYHOCTN UMEILLNXCA B HUX CBEAEHUN UM OBHapyXeHUM NOBPEXOEHWN, KoTopble
MO ObiTb BbI3BaHbl HU3KMM Ka4eCTBOM MeTanna.

18.2.2 lNpwn nccnegoBaHuM 1 UCNbITaHUM MeTanna cnegyet onpeaendats cneayrowmne
nokasaTtesnu:

XMMUYECKU COCTaB - MacCOBYIO A0S0 3NIEMEHTOB, HOPMUPYEMbIX rOCYAaPCTBEHHBIMU
cTaHgapTaMmu UM TeXHUYECKUMN YCNOBUSMU Ha CTarlb;

npegen TeKy4yecTW, BPEMEHHOe COMPOTUBIIEHME W OTHOCUTErNbHOE YANWHEeHWEe npwu
ncnbiTaHnsx Ha pactskeHme no FOCT 1497 (cnepyeT npoBOAUTL UCMbITAHUS C NOCTPOEHNEM
anarpammbl paboTbl cTanm);

yaapHyto Bsaskoctb no [OCT 9454 agna TemnepaTtyp, COOTBETCTBYIOLLMX rpynne
KOHCTPYKLMI U pacyeTHOM TemnepaTtype no tabnuue B.3 npunoxexus B;

yOapHy BS3KOCTb rnocre gedopmaunmoHHoro ctapenus no OCT 7268 ana rpynn
KOHCTPYKLMIA N pacyeTHbIX TemnepaTtyp no tabnuue B.3 npunoxexus B;
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B OTAErNbHbIX Crydasx Makpo- M  MUKPOCTPYKTYpy CcTanuM (B 4acTHOCTW, AN
KOHCTPYKUMIA 1-1 1 2- rpynn npunoxeHus B, BbINOMHEHHbIX U3 KUNSLWENW cTanu TOSWMHON
CBbile 12 MM 1 3KCNyaTUPYIOLLNXCH NpU oTpuLaTenbHbIX TeMnepaTtypax).

Mecta otbopa npob ona onpefeneHns nepeyvncrieHHbIX MnokasaTenen, KonmyecTBO
npo6 n HeobXOAMMOCTb YCWMEHUS MeCT BbIPe3KM YCTaHaBNMBaeT oOpraHusaums,
npounssogsias obcrneaoBaHne KOHCTPYKLNA.

18.2.3 NccnepoBaHusa 1 ucnbiTaHUA MeTarnna KOHCTPYKUUW, M3roTOBMEHHbIX 00 1932
r., cnegyeT NpoOBOAUTL B CeLmManm3MpoBaHHbIX HAay4YHO-UCCeaoBaTENbCKUX UHCTUTYTaX, rae
KpOMe CBOWCTB MeTanna ycTaHaBnuBaeTca cnoco® npou3BoacTBa CTanu: NyaSIMHroBas,
KOHBEpTEPHas C NpoAyBKoW BO3Ayxom (beccemepoBckas MM TOMacoBCKad), MapTEHOBCKas
NN aNeKTpocTanb.

18.2.4 Pac4yeTHble CONpPOTMBIEHNSA NpokaTa, rHyTbiX Nnpodunen n Tpyb coxpaHsemblx

o R
KOHCTPYKUMI criegyeT HasHa4vaTb CorfiacHo TpebosaHmam 6.1, npu 3TOM 3Ha4eHna ", Run 7]

¥m crneayeT nNpuHUMaThb:

Ana MeTanna KOHCTPYKUWMA, W3roToBrieHHbIXx A0 1932 T., - no MOnyyYeHHbIM npu
UCMbITAaHNUSAX MUHUMArbHbIM 3HAYEHUAM Npedernia TEKy4eCTM U BPEMEHHOIO COMNPOTUBIIEHWS,
YTm=12.

2
Ry ANa NygnvHroBon ctanu JomkHO ObiTb He 6onee 170 H/vm , AN KOHBEPTEPHON,

MapTEHOBCKOW U 3reKkTpocTanu - He 6onee 210 H/mm’ ;

ANs MeTanna KOHCTPYKUMIA, N3roToBreHHbIX nocne 1932 r.:

a) npu HanuMyuu ceptudukaTta - N0 MUHUManNbHbLIM 3HAYEHUSIM rpeeria TeKy4YecTu U
BPEMEHHOIO COMPOTUBMNEHUS B rOCYAAPCTBEHHbIX CTaHOapTax U TEXHUYECKUX YCIOBUSX, MO

KOTOPbIM U3roTOBMEHa AaHHas MeTannonpoaykums; Tm=1,025 AN npokaTta, U3roToBNEHHOro
no NOCT 27772; Tm=1,05 Ans npokata, narotosneHHoro nocne 1982 r. no FOCT 380 n NOCT
19281; Tm=11 AN BCEro ocrasibHOro npokara;

0) npu oTcyTCcTBMM cepTudumkaTa (No pesynbTatam UCCrneaoBaHU MeTarnna CorfiacHo
18.2.2, a Takke no cCBedeHMsAM O BWAE rpokaTa WU BPEMEHU CTpouTenbCcTBa criegyet
onpegenaTe Mapky ctanu u HOPMaTUBHbIN OOKYMEHT, MO KOTOPOMY M3roTOBfieHa OaHHas
MEeTanmonpoaykums) - no MUHMMAasnbHbIM 3HAYeHUsIM npefena TeKyvyecT U BPEMEHHOro

. =11
COMPOTUBIEHNSI B HOPMATUBHOM [OKYMEHTE 4SS AaHHOW NPOAYKLUN, Ym=52
B) B Cnyyasix Korda uaeHTMuUMpoBaTb CTanb He ydanocb, - MO MWHMMarbHOMY

= 2
peaynbTaTy UCTbITaHWiA, '™ 1.1 ; Ry he [LOMKHO BbiTb Gonblue 210 H/MM™

D,OI'IyCKaeTCFI HEe npoun3BoAUTb WCMNbITaHNA MeTanlna KOHCprKLI,VIVI, B J3JieMeHTax

KOTOPbIX HOpMarnbHble HANPSKEHNS He Bbille 165 H/ v :

18.2.5 PacyeTHble conpoTUBNEHUSA CBapHbIX COeAMHEHUN COXPaHAEMbIX KOHCTPYKLUUNA,
nognexawux pPeKoHCTPYKUMM UMW YCUIEeHUIo, cnefyeT HasHayaTb C Y4eTOM Mapku ctanu,
CBApOYHbIX MaTepuanos, BUOOB CBapKu, MOSNIOXEHMS LWBOB W CNOCOBOB UX KOHTPONS,
NPUMEHEHHbIX B KOHCTPYKLMAX.

Mpn OTCYTCTBMM YCTAHOBMEHHbIX HOPMamMu HeobXxoouMMbIX AaHHbIX AonycKaeTcs
npuHUMaTb:

. B=07 , B,=10

ans yrosbix weos vt = i =044Run . =08.

, cynTagqa npm aTom Yo
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=0,55R
ANs pacTAHYTbIX CTbIKOBbIX LUBOB Ry =0.59Ry B KOHCTPYKLUMSAX, M3rOTOBMEHHbIX [0

1972 r., u Rw~085R,

nocrne 1972 r. [lonyckaeTca YTOYHATb HECYLLyl CMOCOBHOCTb

CBapHbIX COeAMHEHMI NO pe3ynbTaTam UcnbITaHnn 06pasLOB, B3ATbIX N3 KOHCTPYKLMW.

18.2.6 PacyeTHble CONPOTMBREHNA CpPe3y U pacTsikeHuto 6oNToB, a Takke CMSATUIO
3N1eMEHTOB, coefuHsAeMbIX BonTamn, criegyeT onpeaendatb COrnacHo ykasauuam 6.5. Ecnn
HEBO3MOXHO YCTaHOBUTbL Kracc NPOYHOCTM BONTOB, TO 3HAYEHNSA PaCHETHbLIX CONPOTUBIIEHNI

0OHOBONTOBLIX COEANHEHUI crieayeT NPUHUMATb:

Ros=150 H/mm? " Ryt=160 H/MMZ'

18.2.7 PacyeTHble cOnpoTMBMEHNSA 3aKrNenoYvHblX CoeauHEeHNN crieayeT npuHMMaTh Mo

Tabnuue 48.
Tabnuua 48
Hanps»keHHoe YcnosHoe pynna PacueTHoe conpoTmnBreHne 3akneno4yHoro
cocTosiHne obo3HayeHn | coegnHeHus coeanHeHMS, H/ v
© Cpe3y 1 pacTsKeHUIO CMATUIO
3aKnenok U3 ctanu COeauHAEMbIX
MapoK 3MIEMEHTOB
C12, C13 09rz2
Cpes Rrs B 180 220 -
C 160 - -
PactsaxeHune Rrt B,C 120 150 -
(OTpbIB ronoBkM)
Cwmartve Rrp B - - Rrp=2R,
C - - Rp=17Ry

MpumeyvaHunsn

1 K rpynne B crneayeTt OTHOCUTb COEANHEHUS!, B KOTOPbIX 3aKIEmnKu NocTaBfeHbl B OTBEPCTUS,
CBepreHHble B COBpaHHbIX afIEMEHTax Unu B geTansax no KoHaykropaw; k rpynne C -
COeMHEHVS, B KOTOPbIX 3aKMenKn NOCTaBeHbl B OTBEPCTUA, NPOAABIIEHHbIE UMK
cBepreHHble 6e3 KOHAYKTopa B OTAENbHbIX AeTansx.

2 [pyn NnpMMeHeHNN 3aKnenok ¢ NoTamHbIMK UNU NONYNOTanHbIMU FONTIOBKAMU pacyeTHble
COMPOTUBIEHUS 3aKIENOYHbIX COeAMHEHN CPe3y U CMATUIO cneayeT NOHUXaTb YMHOXEHNEM
Ha KoadumumeHT 0,8. PaboTa ykasaHHbIX 3aKNenok Ha pacTshkeHne He JOnyCKaeTCs.

Ecnn B wucnonHUTENbHOW OOKYMEHTauMuM OTCYTCTBYIOT yKadaHuss O cnocobe
o6pa3oBaHns OTBEPCTMI U MaTepuarne 3aknenok U yCTaHOBUTb UX MO UMEKLWNMCS AaHHbIM
He npeacTtaBndAeTcs BO3MOXHbIM, pacyeTHble CONPOTUBIIEHMS cregyeT npuHMMaTb Mo
Tabnuue 48 kak ana coegnHeHun Ha 3aknenkax rpynnsl C n3 cranu mapkm Ct2.

Pac4yeT 3aknenoyHbIX COegMHEHUN crneayeT BbIMOMHATL cornacHo gopmynam 14.2.9,

npuUHUMas RbS:RfS; Rop=Rep : Rbt:Rn; A=Ay, — A=0,785¢7 : Yp=1 ; C{)Zdr
18.3 YcuneHune KOHCTpYyKUUM

18.3.1 KoOHCTpyKuMM, 3KChnyaTMpyemMbie MpU  MNONOXUTENBHOW Temnepatype U
N3roTOBIIEHHbIE W3 KUNALLEN ManoyrnepoauMcTon cranu, a Takke W3 Apyrux cranewn, y
KOTOPbIX MO pe3ynbTatamM UCMbITaHUMA 3HAYEHUSA YOAPHOW BA3KOCTU HUXE rapaHTMPOBaHHbIX
rocyaapCTBEHHbIMWM CTaHOapTaMuM NO CTansaM Afs rpynn KOHCTPYKUMA B COOTBETCTBUM C



TpeboBaHUAMU npunoxeHus B, He nognexaTr YCUMEHUIO WK 3aMeHe Mpu YCroBUKM, YTO
HanNpsKeHUs1 B dfieMeHTax U3 aTux ctanen He OyayT npeBbiaTb 3HAYEHUN, UMEBLUNXCA 00
peKOHCTpyKumn. PeweHne 06 MCNONb30BaHWW, YCUMEHUUM WN 3aMEHEe 3TUX KOHCTPYKLMW,
ecnu aKkcnnyatauus wux He OyaeT COOTBETCTBOBATb YKasaHHOMY YCroOBWUIO, crnenyet
NPUHUMATb Ha OCHOBAHWUM 3aKMOYEHNA cneumann3npoBaHHOro Hay4yHO-MUccrnegoBaTerbCKoro
WUHCTUTYTA.

18.3.2 PacyeTHyl0 CxeMy KOHCTPYKUMM crnefyeT NpuvHMMaTth C y4eToM OCOBeHHOCTewn
ee [JgeuctButenbHom paboTbl, B TOM 4YuCle C Y4eTOM (PaKTUYECKUX OTKITOHEHUN
reoMeTpn4eckon (popmbl, pasMepoB CEeYEHUN, YCNOBUN 3aKpensieHUs U BbIMONHEHUSA y3roB
CONpPsKEeHUs1 3NEeMEHTOB.

[MpoBepoYHble pacyeTbl 3NEeMEHTOB KOHCTPYKUMA W WX COedVHEHWn creayet
BbIMOMHATL C Y4ETOM OOHapyXXeHHbIX Ae(EKTOB M MNOBPEXAEHUN, KOPPO3NOHHOIO WM3HOCA,
pakTU4YEeCKUX YCrNoBUW COMPSXKEeHUs u onupaHud. PacyeT anemeHToB [JornyckaeTcs
BbINOSTHATL MO 4eopMUPOBAHHON CXeme, MPUHUMAs Mpu 3TOM KOIPMUUMEHT YCITOBUN

paboTbl =10 ansa nosvumm 4 n 5 Tabnuusl 1.

18.3.3 KoHCTpyKkumn, He yaosreTBopstowme TpedboaHmsam pasgenos 7 - 9, 11 - 14 un
15.7.1 - 15.7.5, 17.2, a Takke TpeboBaHnam CI1 20.13330 no orpaHMYeHnto BepTUKaNbHbIX
npornboB, JOMKHbI ObITb, Kak NPaBUIO, YCUIEHbI NN 3aMEHEHbBI, 3a UCKIMIOYEHNEM Cly4Yaes,
yKa3aHHbIX B JaHHOM pa3sgerne.

OTKNOHEHUA OT reomeTpuyeckon (opmMbl, pasmMepoB INEMEHTOB U COEOMHEHUN OT
HOMUHanbHbIX, npesblwawwme gonyckaemble [OCT 23118 u CHull 3.03.01, HO He
NPensaTcTByOWME HOPManbHOW 3KCniyatauuMuM, MOryT He YCTPaHATbCA Mpu  YCroOBUK
obecneyeHna HecyLlen cnocoBHOCTUN KOHCTPYKLMI C y4eToM TpeboBaHmi 18.3.2.

18.3.4 [JonyckaeTcs He ycunuBaTb 3fIEMEHTbI KOHCTPYKLUWI, eCNn:

UX BepTUKasnbHble W TOpPU3OHTasnbHble NpPOrMbbl M nNepemMeLleHns npeBbIWatoT
npegenbHble 3HadeHud, yctaHoBrneHHble CI1 20.13330, HO He nNpPensaTCTBYHOT HOpPMarbHOM
aKCnnyaTauum ncxoasa n3 TexXHoNorn4ecknx TpebosaHuim;

MX TMOKOCTb MpeBbIlAeT npeaenbHble 3HayYeHusi, ycTaHoBneHHble B 10.4, HO
OTKIMOHEHUS TMOJSIOXEHUS KOHCTPYKUUW HE MpPEeBbIWalT 3Ha4YeHur, ycTaHoBneHHbiX CHull
3.03.01, n ycunua B anemeHTax He OyayT Bo3pacTaTb B Npouecce panbHenwen
aKcnnyatauuuM, a Takke B Tex Cchydadx, Korga BO3MOXHOCTb WCMNOMb30BaHUS TaKUX
3M1eMEeHTOB NpoBepeHa pacyeToM UM UCTIbITAHUSMN.

18.3.5 [lpn ycurneHunm KOHCTPYKUMMA [OOMyCKaeTCA Yy4YuTbiBaTb BO3MOXXHOCTb
npeaBapuUTENbHOIO HaNPsHKEHUs U aKTUBHOIO perynvpoBaHUs yCUnuin (B TOM Yucne 3a cyet
CBapKW, MU3MEHEHUN KOHCTPYKTMBHOW W pacyeTHOM CXeM), a TaKke YMnpyronsacTtudeckyto
paboTy cTanu, 3aKkpuTU4eCcKyto paboTy TOHKOCTEHHbIX 35IEMEHTOB N OBLUMBOK KOHCTPYKLUWUA B
COOTBETCTBUU C AEUCTBYIOLLNMU HOPMaMW.

18.3.6 KOHCTpYKUMKN yCUNeHUs n MeTofbl ero BbINOSHEHNSA OOSMKHbLI NpeaycMaTpmBaTth
Mepbl MO CHWXEHWNIO HEeXenaTerbHbIX A0NOSTHUTENbHBIX AeddopMaLmMii 3r1eMeHTOB B npoLecce
yCUIeHus B COOTBETCTBUM C 4.3.5.

Hecywasa cnocobHOCTb KOHCTPYKUWMIA B npouecce BbINOfHEHUS paboT No YyCUNEHUIO
AoImkHa obecnevmBaTbCa C Y4eTOM BMUSHUS OCnabneHnn cevyeHurn LONOSTHUTENbHbIMU
oTBEPCTUAMU NoA BONTbI N BANAHUS CBAPKM.

B HeobxoouMmbix cnyyasx B Nepuod YCUNEHUs KOHCTPYKUUSA O0SMKHA OblTb NOSTHOCTLIO
UITM YaCTUYHO pasrpyxeHa.

18.3.7 B «koHCTpyKuuax 2-n, 3-1 u 4-n rpynn (cornacHo npurnoxeHuno B),
aKcnyaTupyembiX Npu pacyeTHOM TemnepaType He Huxe MUHyc 45°C B HearpeCcCMBHOM Unn
cnaboarpeccmBHOM cpefe, Ans obecrneyeHnMss COBMECTHOM paboTbl getanen ycuneHus m
CYLLECTBYIOLLEN KOHCTPYKUUKN AOMNyCKaeTCA NPUMEHSITb NPepbiBUCTbIE (PIaHroBbIE LLBbI.
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Bo Bcex cny4asix npuMeHeHMs YrnoBbiX LUBOB, Kak MpaBuio, criegyet HasHavaTb
MUHUMarnbHO Heobxoaumble KaTeTbl. [lonyckaeTcs KOHLUEBbIE Y4acTKU LUBOB MPOEKTUPOBaTh C
KateToM 60nbLINM, YeM KaTeT MPOMEXYTOUHbIX YY4aCTKOB, U YCTaHaBnMBaTb MX pa3Mepbl B
COOTBETCTBUN C pacyeToM.

18.3.8 [pn ycuneHun 3nNemMeHTOB  KOHCTPYKUUM  [OOMNycKaeTcs  NPUMEHATb
KOMOWHUPOBaAHHbIE COEOUHEHUSA: 3aKNenoyHble C PPUKLNOHHBIMU; 3aKnenoyHble ¢ Gontamu
Knacca To4HocTu A.

18.3.9 B anemeHTax rpynn KOHCTpykuun 1, 2, 3 unm 4 (cornacHo npurnoxenunio B),

o
NOABEPXKEHHbIX NPWU YCUINEHUN HarpeBy BCREeACTBUE CBAPKW, pacyeTHoe HanpsikeHue 9 He

5 O2R, . 04R, . 06R, - 08R

OOJ1XHO npeBbillaTb 3Ha4Y€HUU Y COOTBETCTBEHHO.

HanpsbkeHne °¢ cnepyeT onpefensitb OT Harpy3ok, [EWCTBYIOWMX BO BpeMs
yCUneHus, Onsi HEYCUIIEHHOIO CEeYeHUs C Y4eTOM (PaKkTUYECKOro COCTOSHUSA KOHCTPYKLWWA
(ocnabneHumn ceveHus, NCKPUBNEHNA drieMeHTa 1 ap.).

[Mpy NpeBbIWEHNN YKa3aHHbIX HanpsXXeHUn HeobXoaMMbl pasrpy3ka KOHCTPYKUMA UNn
noaseAeHne BpeEMEHHbIX Onop.

18.3.10 Tllpn pacyeTe 3MEMEHTOB KOHCTPYKLMWA, YCUMEHHbIX MNYyTEM YBENMYEHUS
CeYeHus, Kak NpaBuno, cnegyeT yumThiBaTh pasHble pacyeTHblE CONPOTUBIEHNS MaTepunanos
KOHCTPYKUUN 1 ycuneHns. [lonyckaeTcs npuHMMaTb OAHO pacyeTHoe COnpoTUBIIEHUe, paBHOE
MeHbLUEMY U3 HUX, ECNN OHU OTNNYaloTCcsa He Bonee 4Yem Ha 15%.

18.3.11 lpu pacyeTe Ha YCTOMYMBOCTb IIEMEHTOB MNPWU LEHTParibHOM CXaTun U
cXKaTtum ¢ M3rmbom JonyckaeTcst NPUHUMAaTh ANS YCUIEHHOIo CeYEeHMs B LIeNOM NpuBeaeHHoe
3HayeHne pac4yeTHOro CONPOTUBNEHNS, BbiYUCNISeMOe No hopmyne

R =RV 16)

R
roe v - pacyeTHoOe COMpPOTUBIIEHME OCHOBHOIO MeTarnna, onpefensemoe CorfiacHo
TpeboBaHuam 18.2.4;
Kk - K0athbmLMEHT, BblUMCISEMBIN NO hopMyne:

Ry A A Ry I, I,

R
30ecb Y2 - pacyeTHOe COMNpoTUBIIEHME MeTarna ycuneHus;
A, | - COOTBETCTBEHHO Nnowagb U MOMEHT MHEPLIMN HEYCUNEHHOTO CeYeHNs arnemMeHTa
OTHOCUTESIbHO OCU, NepNeHANKYNAPHOM NNOCKOCTUN NPOBEPKM YCTONYNBOCTY;

. (217)

A : e TO €, YCUINIEHHOrO CeYeHUst aNeMeHTa B LeNoMm.

18.3.12 Pac4eT Ha MPOYHOCTb U YCTOMYMBOCTb 3NIEMEHTOB, YCWUMEHHbBIX CNOCOBOM
yBENMUYEHNA CevYeHUW, Kak nMpaBuro, cregyeT BbINOMHATE C  YY4ETOM  HanpsKeHwun,
CYLLIeCTBOBaABLUMX B 3fIEMEHTE B MOMEHT YCUIEHUS (C Y4ETOM pasrpy3ku KOHCTpyKumi). Mpn
3TOM crnegyeT yunTbiBaTb Ha4yarbHble UCKPUBIIEHNSA 3NIEMEHTOB, CMELLEHNEe LeHTpa TSHXeCcTu
YCUIIEHHOTO CEYEHNS U UCKPUBIIEHUS, Bbl3BaHHbIE CBAPKOW.

NckpuBneHus oT cBapku Mnpu rnpoBepke YyCTOMYMBOCTU 3MIEMEHTOB MNPU LieHTparibHOM
cKatum M cxatum C u3rmbom [ONycKaeTCcs YyyuTbiBaTb BBeOEeHUEeM [OMNOSTHUTENbHOro

y =0,8
KoadhdmumeHTa ycnosum paboTbl Yoad :



[MpoBepKy Ha NPOYHOCTb ANEMEHTOB, AN KOTOpbIX cornacHo 18.3.10 npuHATO O4HO
pacyeTHOe conpoTMBNEHUe, Kpome pacyeta no cdopmynam (50), (51) n (105), gonyckaeTcs
BbIMOSIHATL Ha MOSIHOE pacyeTHoe ycunue 6e3 yyeTa HanpsKeHWn, CyLlecTBOBaBLUMX [O
ycurneHus, a npu npoBepke CTEeHOK ©Oanok Ha MeCTHYyK YCTOMYMBOCTb [JOMycKaeTcs

MCnonb30BaTh AOMNOMHUTENbHbIN KO3 MULMEHT ycnosun paboTbl Yoaq =08

18.3.13 PacyeT Ha NpPOYHOCTbL 3NEMEHTOB KOHCTPYKLUW, yCl/IJ'II/IBaeMbIX MEeToA0M
yBENUYEHUs ceveHnn, cnegyeT BbINOMHATL NO popmMynam:

a) ANs LeHTpanbHO-pacTAHYTbIX CUMMETPUYHO YCUNMBAEMbIX 3N1EMEHTOB - (5);

6) ANs LeHTpanbHO-CXaTblX CUMMETPUYHO YCUNMBAEMbIX OIEMEHTOB

N /(ARnyyc)Sl (218)

roe "N =095 npu ycuneHmm 6e3 ncnosb3oBaHNs CBapKu

=0,95-0,2564/R
NS =AY - npy ycuneHun ¢ ncnonb3oBaHUEM CBapKW;
B) AN HECUMMETPUYHO YCUITMBAEMbIX LIEHTPanbHO-PaCTAHYTbIX, LLEHTParbHO-CXaTbIX
N BHELLEHTPEHHO-CXKaTbIX 3NIEMEHTOB

M M
1 ﬁ+_xy+ _yX Sl
RyYMYc A Ix Iy

AOS99 KOHCTPYKUuK rpynnel 1;

rge ™™ =0,95
=1 ONs KOHCTpyKumn rpynn 2, 3 n 4;

N /(AR,)=06
npwm

dopmyne (218).

N3rmbatoLme MOMEHTbI My n My cnepyet onpeaenstb OTHOCUTENbBbHO rMaBHbIX OCen
YCUNEHHOIro CeYeHuns.

18.3.14 [onyckaeTca He ycunvMBaTb CyLleCTBYHOLIME CTalbHble KOHCTPYKLMMU,
BbIMNOSIHEHHbIE C OTCTynneHnem ot Tpebosawun 14.1.7, 14.1.10, 14.2.2, 15.1.1 - 15.1.3,
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 yCrnoBuu, 4YTo:

OTCYTCTBYIOT  BbI3BaHHble 3TUMW  OTCTYNMEHUAMU  MNOBPEXOEHUA  3rEeMEHTOB
KOHCTPYKLNNA;,

WCKIIOYEHbI U3MEHeHus B HebnaronpusiTHyl0 CTOPOHY YCNOBWUW  3KCnnyaTauum
KOHCTPYKLNNA;,

Hecywasa CnocobHOCTb U XEeCTKOCTb OBOCHOBaHblI pacyeTom C yyeTom TpeboBaHui
18.3.2, 18.3.4, 18.3.9;

BbIMOMHATCA MepPOonpuUATUA MO  NpeaynpexXaeHnto  yCTaroCTHOrO UM XPYMKOro
paspyLleHUss KOHCTPYKLUMW, Ha KOTOpble pacrnpoCTpaHATCA YykasaHusa 12.1.1, 12.1.3 n
pasgena 13.

[Mpn BbLINONHEHUM ITUX YCMNOBUW AN MPOBEPOK YCTONMYMBOCTU LIEHTParbHO-CXaTbIX
3N1IEMEeHTOB [OMycKaeTCca NpuHMMaTb Tun cedeHus "b" Bmecto Tuna "c" (cm. tabnuuy 7 wm
Tabnvuy .1 npunoxenus ).

cnepyeT npuHumatb ‘M~ YN 3nech 'N cnegyeT onpenensiTb Kak B



CIn 20.13330.2011
CHwulM 2.03.11-85
CHwuI1 2.09.03.-85
CHwulM 3.03.01-87
CHuI1 21-01-97*
CHwul 23-01-99*
FOCT 380-94
FOCT 535-88
FOCT 839-80
FOCT 977-88
FOCT 1050-88

FOCT 1497-84
FOCT 1759.0-87*
FOCT 2246-70*
roCT 3062-80*
roCT 3063-80*
rOCT 3064-80*
FOCT 3066-80*
FOCT 3067-88
OCT 3068-88
roCT 3081-80*
FOCT 3090-73*
MOCT 3822-79
FOCT 5264-80
FOCT 5915-70*
FOCT 5927-70*

FOCT 6402-70*
FOCT 7268-82

MpunoxeHune A
(cnpaBo4HoOeE)

I'Iepequb HOPMaTUBHbLIX OKYMEHTOB

"CHwul1 2.01.07-85* Harpysku 1 Bo3genctams”

3almTa CTpOUTENbHbBIX KOHCTPYKLUA OT KOPPO3nmn

CoopyXeHusi NPOMbILLNIEHHbIX NPeanpUsaTUiA

Hecywime n orpaxgaroLme KOHCTPYKLMK

MoxxapHas 6e30MacHOCTb 34aHUN U COOPYXKEHUI
CTpountenbHaga KnumaTonorus

Crtanb yrnepogucras obbIKHOBEHHOIO KadecTtsa. Mapku
[MpokaT copTOBOM U (PACOHHbLIN U3 CTanu yrnepoancTon
00blkHOBEHHOrO kayecTBa. ObLme TEXHNYECKNE YCITOBUS
[MpoBoga HemsonNupoBaHHbIE AN BO3AYLUHbIX FMHUNA
anekTponepeaayvn. TexHNn4eckune ycrnosus

OTnuBku ctanbHble. O6LMe TEXHUYECKME YCNOBUS

MpokaT copToBOW, KANMOPOBAHHLIN, CO CneuManbHONM OTAENKON
NOBEPXHOCTU U3 YrNepoauCTON Ka4eCTBEHHON KOHCTPYKLMOHHOM
cranu. Obwue TeXHNYECKNE yCrioBus

MeTtannbl. MeTogbl UCMbITAHUA HA pacTsXXeHne

BonTbl, BUHTbI, LUNWUMNBKA U ravkn. TexHn4eckne ycnosus
lMpoBonoka ctanbHas cBapodHasa. TexHn4eckue ycriosus
KaHat ognHapHon cemBku Tuna JIK-0 koHCTpyKumm 1xX7 (1x6).
CopTameHT

KaHat ognHapHon cemBkmu Tvna TK koHCTpyKumm 1x19 (1x6x12).
CopTtameHT

KaHaTt ognHapHon cemBku Tuna TK koHCTpyKumm 1x37 (1x6x12x18).
CopTtameHT

KaHaTt gsonHoun csusku tvna J1IK-0 KOHCTpyKLmMn
6x7(1+6)+1x7(1+6). CopTameHT

KaHaT ctanbHon aBoniHom cBuBkm Tuna TK KOHCTpyKummn 6x19
(1+6+12)+1x19x(1+6+12). CopTameHT

KaHat ctanbHon gBoMHOW cBMBKM TUNa TK KOHCTPYKLMN
6x37(1+6+12+18)+1x37x(1+6+12+18). CopTameHT

Kanat aBonHown ceuBku Tuna J1K-0 koHCcTpyKumm 6x19
(1+9+9)+7x7(1+6). CopTameHT

KaHaTtbl cTanbHble. KaHaT 3aKkpbIThi HECYLLIMW C OOAHUM CIOEM
3eToobpa3Hon NpoBonokn n cepaevHmkom tuna TK. CoptameHT
MpoBonoka bumeTannuyeckasa ctanemegHas. TexHn4eckme
yCrioBus

PyyHasa gyrosas ceapka. CoeanHeHus ceapHble. OCHOBHbIE TUMbI.
KOHCTPYKTUBHbIE 3NEMEHTbI U pas3mepsbl

["anku wecTurpaHHble knacca To4HocTu B. KOHCTpyKums n
pasmepbl

["ankun WwecTurpaHHble Knacca To4HOCTM A. KOHCTPYKUMSA n
pasmepbl

LLanbbl npyXnHHbIE. TEXHNUYECKME YCIOBUS

Cranb. MeToa onpefeneHnsa CKIIOHHOCTU K MeXaHUYeCKoMY
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roCT 7372-79*
FOCT 7669-80*

OCT 7675-73*

FOCT 7676-73*

OCT 7798-70*

FOCT 7805-70*

FOCT 8050-85

rOCT 8713-79

FOCT 8724-2002

FOCT 8731-87

FOCT 9087-81*
FOCT 9150-2002

FOCT 9454-78

FOCT 9467-75*

FOCT 10157-79*
FOCT 10605-94

rOCT 10705-80
FOCT 10706-76

FOCT 10906-78*
rOCT 11371-78*

FOCT 11474-76
FOCT 11533-75

FOCT 11534-75

FOCT 14637-89

FOCT 14771-76

FOCT 14776-79

CTapeHMIO Mo UCTbITAHWIO Ha yaapHbIA N3rnd

lNpoBonoka cranbHas kaHaTHas. TexHu4Yeckne ycnosus

KaHat aBonHon ceueku Tuna JIK-PO KoHCTpyKuum
6x36(1+7+7/7+14)+7x7(1+6). CopTameHT

KaHaTtbl cTanbHble. KaHaT 3aKkpbITbI HECYLLUI C OOAHUM CIOEM
KNMMHOBNOHOW U OAHUM CNoem 3eToobpa3HOon NPOBOSIOKM U
cepaedHukom tuna TK. CoptameHT

KaHaTtbl cTanbHble. KaHaT 3akpbIThiM HECYLLNK C ABYMSA CNOSAMUA
KNMUHOBUOHOW N OQHMM CrOeM 3eTO06pa3HON NPOBOSIOKM U
cepaeyvHukom tuna TK. CopTtameHT

BonTbl € WecTurpaHHoOW ronoBKoKM Knacca To4HoCcTH B.
KoHCTpyKuus n pasmepsl

BonTbl € WecTurpaHHoOW ronoBKOKM Knacca TO4YHOCTH A.
KoHCTpyKuus n pasmepsl

[Byokuck yrnepoaa razoobpasHas un xuakas. TexHnyeckune
yCroBusi

Csapka nog contocom. CoeanHeHunst ceapHble. OCHOBHbIE TUMbI,
KOHCTPYKTMBHbIE 3fIEMEHTbI U pa3Mepbl

OCHOBHblEe HOPMbI B3aMMo3ameHaemMocTu. Pe3bba meTpudeckas.
OnameTpbl 1 warun

Tpy6bl cTanbHble 6eCLOBHbIE ropsyeneddOPMUPOBAHHbIE.
TexHuyeckne ycrnoBsus

®dntocbl cBapoYHble NnaBneHble. TexHuyeckme ycrnoBus
OcHOBHbIE HOpPMbI B3aMo3ameHsaeMocTn. Pe3bba meTpuyeckas.
Mpodunb

MeTannbl. MeToq UcnbiTaHUA Ha yaapHbIA U3rMb NPU NOHMXKEHHBIX,
KOMHAaTHOM 1 NOBbILLEHHbIX TeMnepaTypax

OneKkTpoabl NOKPbITbIE MeTann4yeckne ona pyy“Hon gyroBom
CBapKW KOHCTPYKLUMOHHBIX U TENNOYCTOMYMBLIX CTaneun. Tunobl
AproH razoobpasHbii 1 Xugkum. TexHn4eckne ycnosus

["anikn wecTurpaHHble ¢ AgnameTpoM pe3bbbl cBbiwe 48 MM knacca
To4HOCTU B. TexHnyeckne ycnosus

TpyObl CTanbHble 3aneKTpPOCBapHble. TeXHUYECKME YyCrnoBUS
Tpy6bl CTanbHbIE ANEKTPOCBapPHbIE MPSIMOLLOBHbIE. TeXHU4YecKkune
TpeboBaHusA

LLanbbl kocble. TexHnyeckne ycnosus

LWanbbl. TexHn4eckue ycrnosus

Mpodounu ctanbHble rHyTble. TexHNn4yeckme ycrnoBums
ABTOMaTUMYecKas 1 rnornyaBToMaTnyeckasa gyrosasi cBapka nojg
dntocom. CoegMHEHNS CBapHble NOA OCTPbIMU U TYMNbIMU YriamMu.
OCHOBHbIE TUMbI, KOHCTPYKTUBHbIE 3fIEMEHTLI U pa3Mepbl
PyyHas gyrosas cBapka. CoeanHeHUsA cBapHble Nog OCTPbIMU U
TynbiMu yrnamn. OCHOBHbIE TUMbl, KOHCTPYKTUBHbIE 3NIEMEHTHI U
pasmepbl

[MpokaT TONCTONMCTOBOM M3 YrnepoancTon ctanym 06blIkHOBEHHOTO
KayecTBa. TexHUYecKme ycrioBus

[yroBsasi cBapka B 3aimMTHOM rase. CoeguHeHUs cBapHbIe.
OCHOBHbIE TUMbI, KOHCTPYKTMBHbLIE ANIEMEHTLI U pa3Mepbl
[yrosas cBapka. CoeauHeHusi cBapHble ToveYHble. OCHOBHbIE
TUMbl, KOHCTPYKTUBHbIE 3NIEMEHTbI N pa3mepbl
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FOCT 14954-80

FOCT 16523-97

FOCT 17066-94

FOCT 18123-82*
FOCT 18126-94

FOCT 18901-73*

FOCT 19281-89

FOCT 21437-95

rOCT 21780-83

FOCT 22727-88
FOCT 23118-99

OCT 23518-79
FOCT 24379.0-80
FOCT 24379.1-80*
FOCT 24705-81
FOCT 24839-81

FOCT 25546-82
FOCT 26271-84

FOCT 27751-88*

FOCT 27772-88

FOCT 28870-90

FOCT 30245-2003

FOCT P 52627-2006

FOCT P 52628-2006
FOCT P 52643-2006

FOCT P 52644-2006

KaHat aBonHon ceuBku Tuna J1IK-P KOHCTpyKUmMK
6x19(1+6+6/6)+7x7(1+6). CopTaMeHT

[MpokaT TOHKONUCTOBOW M3 YrIepoanucTon cTanm Ka4eCTBEHHON U
0ObIKHOBEHHOrO KayecTBa O6LLEro HasHavYeHns. TexHn4Yeckme
yCrioBus

[NpokaT TOHKONMCTOBOW U3 CTann NOBbILLEHHOW MPOYHOCTHU.
TexHu4eckne ycrnosus

Wanbbl. Obuwmne TexHn4eckne ycrnosus

BonTbl 1 rariku ¢ anameTpom pesbbbl cBbiwe 48 mm. Obwme
TEXHUYECKNEe YCrioBus

KaHaTtbl cTanbHble. KaHaT 3aKkpbITbI HECYLLUIW C ABYMS CIOSIMU
3eToobpasHon NpoBosiokn n cepaevHnkom Tuna TK. CopTtameHT
[MpokaT u3 cTanu NoBbIWEHHOW NPOYHOCTU. OBLLMe TexHuYeckue
yCroBusi

CnnaBbl UWHKOBbIE aHTUPUKLUMOHHBbIE. MapKku, TeXHUYeckne
TpeboBaHUA U METOAbI UCTbITAHWI

Cuctema obecneyeHnss TOHHOCTM reOMEeTPUYECKUX NapamMeTpoB B
cTpouTenbcTBe. PacyeT TOYHOCTU

[Mpokat nuctoBon. MeTobl yNbTPasByKOBOro KOHTPOSIS
KoHCTpyKUmMKM cTanbHble cTponTesnbHble. ObLume TexHnyeckme
yCrioBus

[lyroBasi cBapka B 3alUMTHbIX ra3ax. CoeauHeHunsi cBapHble Noj,
OCTpPbIMU U TynbIMKU yrnaMmn. OCHOBHbIE TUMbl, KOHCTPYKTUBHbIE
3NEMEHTbI 1 pa3mepbl

Bontbl pyHaameHTHble. ObLLme TeXHUYecKne ycrnoBus

BonTtbl pyHaameHTHble. KOHCTpyKUMS 1 pasmepbl

OCHOBHblEe HOpMbI B3aMMo3ameHaeMocTu. Pe3bba meTpudeckas.
OcHoBHble pa3mepbl

KoHCTpyKuumM cTpouTernbHble cTanbHble. PacrnonoxeHne oTBepCcTUn
B NpOKaTHbIX Npodunnsx. Paamepsl

KpaHbl rpy3onoabemMHbie. Pexnmbl paboThbl

[MpoBonoka NnopoLuKoBas Asns 4yroBon CBapKu yrnepoancTbiX U
HU3KONerMpoBaHHbIX cTanen. ObLme TeXHNYecKme ycnosus
HageXHOCTb CTpOUTENbHbBIX KOHCTPYKLMA U OCHOBaHUN. OCHOBHbIE
NONOXEHNA MO pacyeTy

MpokaTt ons CTpouTenbHbIX KOHCTPYKUMIKA. OBLme TEXHUYECKne
yCrioBus

Cranb. MeToabl ncnbITaHUSA Ha pacTSXXeHUe TONCTONMCTOBOrO
npokaTa B HanpasneHUn TONLWNHbI

Mpodunu cTanbHble rHyTble 3aMKHYTble CBapHble KBagpaTHbIE U
NPAMOYrofibHble A1151 CTPOUTENbHbIX KOHCTPYKUMIA. TexHu4eckue
yCroBusi

BonTbl, BUHTBI U WNUNLKK. MexaHn4yeckue CBOMCTBa U METOAbI
ncnblTaHUM

Mankn. MexaHn4yeckne cBonuCcTBa N METOAbLI UCNbITAHUN

BoNTbl 1 rarkn BLICOKONPOYHbIE U LWWanbbl ANA MeTanimyeckmx
KOHCTPYKUnn. ObLLme TeXHNYEeCKne yCcrnoBus

BonTbl BEICOKONPOYHbIE C LLECTUTPAHHOM FOSIOBKOM C
yBeNUYeHHbIM pa3MmepoM No KoY Ang MeTanndeckux
KOHCTPYKUNIN. TexHNn4Yeckne ycrnosus
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FOCT P 52645-2006 ["ankn BbICOKONPOYHbIE LLECTUTPAHHbIE C YBENUYEHHBIM pasMmepoM
noA KoY Ang MeTanimyeckux KOHCTPYKUMI. TexHn4eckmne
yCrioBus

FOCT P 52646-2006 LLlanbbl kK BbICOKONPOYHbIM 6onTam Ans MetTanIm4yeckmx
KOHCTPYKUMI. TexHuyeckue ycrnoBus

MpunoxeHune b

(cnpaBo4HoOeE)
OCHOBHble OyKBeHHble 0603Ha4YeHNA BENNYMH
A - nnowagb ceyeHust BpyTTO;
Pon nrowagb cevdeHust 6onrta HeTTo;
Ar . nnowaab Ce4YeHNa packoCoB;
Ar . nnowaab ceveHnsa nonku (nosca);
A nnowaab CE4YEHNSA HETTO;
Av nnowaab Ce4YEHNSA CTEHKU;
Au nnowaab cevYeHnsa no MeTansy yrrioBoro LBa;
A nnowagb cevyeHns no meTanny rpaHuubl CNnaBneHns;
E - mogynb ynpyroctu;
F - cuna;
G - moaynb casura,
| - MOMEHT MHepuUuKn ceveHmnst BpyTTo;
b MOMEHT UHEPLINN CEeYEeHUsI BETBU;
by X ly MOMEHTbI MHEPLIM CEYEHUS NOSICA U PACKOCOB DEPMBI;
b MOMEHT MHEpPLMN ceveHus pebpa, nnaHku;
b MOMEHT UHEPLNN CeYeHUst NPOoaONbHOro pebpa;
k. MOMEHT MHEPLMM Npn CBOBOOHOM KpyYeHUN;
K ; ly . MOMEHTblI MHEPLUUN CevYeHnsa OpyTTO OTHOCUTESNIbHO OCEN X-X WU Y-y

COOTBETCTBEHHO;
L, .|
X YN - TO XKe, ceveHUd HeTTo,;
| -
© - ceKTopuanbHbIN MOMEHT MHEPLUUN CEYEHMS;
M - MOMEHT, n3rnbatoLLnMin MOMEHT;

M, . M o
X, Y - MOMEHTbl OTHOCUTEITbHO OCEN X-X N Y-y COOTBETCTBEHHO;

N - npogornbHas cuna,;
Nad

N
bm npoaosribHaAaA cuiia OoT MOMeEHTa B BETBU KOJTOHHbI,
Q- nonepe4yHaa cuna, cumna casura;

- AOMOJTHNUTEJIbHOE YCUIINE;

Qrc YCrOBHasi nonepeyHasi cuna arisi COeAMHUTENbHbIX 3N1EMEHTOB;
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Q - yCnoBHad nonepe4yHaa cuna, npuxogdawadacdA Ha CUCctemy  MiiaHok,
pacnonoXeHHbIX B OOHOW MIOCKOCTY;

Rea pacyeTHOE COMNPOTMBIIEHNE PACTSKEHUIO PyHAAMEHTHbLIX 6ONTOB;

Ron pacyeTHOE CONPOTUBIIEHMNE PACTSKEHMIO BbICOKOMPOYHbLIX 6ONTOB;

Rop pacyeTHOE CONPOTUBIIEHME CMATUIO 0A4HOOONTOBOrO COEANHEHMS;

Res pacyeTHOe ConpoTMBIIEHNE cpe3y 0AHOOONTOBOro COEANHEHNS;

Rot . pacyeTHOE CONPOTUBIIEHME PACTSKEHNIO OOQHODONTOBOrO COEAVNHEHMS;

Run HOpMaTUBHOE COMPOTMBIIEHME cTanuM O6onToB, NPMHMMAEMOE pPaBHbLIM

BPEMEHHOMY COMPOTMBAEHUIO °® MO rOCYJapCTBEHHbIM CTaHZApTaM U TEXHUYECKUM
yCrnoBusiM Ha OonNTbl;

Rou pacyeTHoe conpoTmuBreHne pacTtskeHnto U-obpasHbix 60nToB;
Royn HOpMaTUBHOE CONPOTUBMEHMNE CcTanu 6ONTOB, NPUHMMaeMOe paBHbIM npegeny
(¢
TEKy4eCTU ' MO rocygapCTBEHHbIM CTaHAapTaM U TEXHUYECKMM YCroBUAM Ha BONThbl;

Ra . pacyeTHoe COMPOTUBIEHME AMaMeTparibHOMY CXaTulo KaTkoB (npu cBo6ogHOM
KacaHWUW B KOHCTPYKLMSIX C OFPaHNYE€HHON NOABUMXKHOCTbHO);

Rin pacyeTHOE COMPOTUBIIEHNE PACTSKEHWNIO BbICOKONPOYHOW MPOBOSIOKYU;

R pacyeTHOe COMPOTUBIIEHNE MECTHOMY CMSATUIO B LUMAMHOPUYECKMX LUapHMpax
(uandpax) npu NIOTHOM KacaHww;

R .
P - pacyeTHOe COMpPOTUBMEHNE CTann CMATUIO TOPLEBOWN NOBEPXHOCTU (MPU Hann4mMm
NPUTOHKN);

RS - pac4eTHOE CconpoTuUBIiEHNE CTalnn COBUTY;

R“ - pacyeTHOe COonpoTuBIiEHNe cTtarm pacTtaXXeHunto, CxXaTtuto, VI3I'VI6y no BpeMeHHOMY
CONpoOTUBIEHUNIO;

Rin BPEMEHHOE COMPOTMBIIEHWE CTanu, MNPUHMMAeMoe paBHbIM MWHMMAaIbHOMY
3HaueHno °* Mo rocyaapcTBEHHBIM CTaHAAPTaM U TEXHUMECKUM YCIIOBUSIM Ha CTarb;

R pacyeTHOEe COMPOTMBIIEHUE CTanmM YCTanocTu;

R pacyeTHOE COMPOTMBIEHNE YINOBLIX LWBOB Cpe3y (YCIOBHOMY) MO MeTanny LBa;

RNU - pacyeTHOe ConpoTuBIIEHNE CTbIKOBbIX CBapHbIX coeHEeHUN pacTaxXeHuto,
cXaTtuio, VI3FI/I6y Nno BpeMEeHHOMY CONMPOTUBIIEHUIO;

R/\/un - HOpMaTMBHOE COMPOTUBIIEHNE METara wBa noBpeMeHHOMY CONpOTUBIIEHUIO;
RWS - pac4yeTHoeEe conpoTuBIiieHne CTbIKOBbIX CBAPHbIX coeauHeHun casury,

Ry pacyeTHOEe COMPOTMBIIEHNE CTbIKOBbIX CBapPHbIX COEOVHEHWIA PaCTSHKEHWUIO,
cKaTuio, n3rnby no npeaeny TekyyYecTu;

Rue pacyeTHOEe COMPOTMBIIEHME YINOBbLIX LUBOB Cpe3y (YCNOBHOMY) MO MeTanny
rpaHuLbl CNiaBneHus;

R
Y - pacyeTHOe COMpPOTUBMEHME CTann pacTsKeHUo, cxaTuto, uM3rmby no npepeny
TeKy4ecTu;



R
' - 10 e, Ans nonku (nosica);

R
YW - TO Xe, ONn4a CTEHKWU,

R o
' - npegen TekyyecTtu ctanu, npuHUMaeMbi paBHbIM 3HAYEHUIO Npeaena TekyyecTu

9
T MO rocygapcTBeHHbIM CTaHOapTaM U TEXHUYECKUM YCITOBUAM Ha CTarlb,

S - CcTaTMyecKkMid MOMEHT COBUraeMoM YacTu cedeHns OpyTTO OTHOCUTESbHO
HenTparnbHOM OCK;
W, . W

Y - MOMEHTbl COMPOTUBNEHUA ceYyeHUd 6pyTTO OTHOCUTESIbHO OCEN X-X U y-y
COOTBETCTBEHHO;

W, o <
c; \M - MOMEHTbI COMPOTUBIIEHNA CeYeHua ONna CXKaTton U pPacCTAHYTOU NOJIKU
COOTBETCTBEHHO;

W, . W -
X, YN - MOMEHTbI COMPOTUBIIEHUSA CEYEHUS1 HETTO OTHOCUTENbHO OCEN X-X U Y-y

COOTBETCTBEHHO;
b - wnpuHa;
by pacyeTHas LUIMPUHa;
br LUMPpMHA Nonku (nosica);

b LUMpMHa BbICTynatoLlen Yactmn pebpa, ceeca;

c y
& ; Y - KO9hpULUMEHTLI AN pacyeTa ¢ y4eTOM pasBUTUSA NnacTuyecknx gedopmacmm
npun n3rnde OTHOCUTENBHO OCEN X-X, Y-y COOTBETCTBEHHO;
d - guameTp oTBEpcTUS BonTa;

d HapPY>XHbI AnameTp CTepXHs 6onTa;
€ - 9KCLUEHTPUCUTET CUIbl;
h - BbicoTa;

h?f - pac4yeTHaA BbICOTA CTEHKMU,

h . BbICOTa CTEHKU;
i - pagnyc NHepLUUN CcevYeHus;

hin - yanmeHbLniA paanyc UHEpPLMM CeYeHMS;
i .
by paanycbl MHEPLMN CeYEHUS OTHOCUTENBHO OCEN X-X U Y-y COOTBETCTBEHHO;

f - kaTeT yrnoeoro WWea;
| - anvHa, nponer;

b AINMUHa CTOWKW, KONMOHHbI, PACMOpPKW;

b AN1Ha packoca;

b . pacyeTHasi AnvHa;

b ANVHa naHenu nosica epMbl UM KOMOHHbI;
L -ANVHA NNaHKK;

L ANVMHa CBapHOro LUBA;

L1

; Y - pacyeTHble AfNHbI dNIeMeHTa B NMOCKOCTAX, NepPneHANKYNAPHbIX OCAM X-X U Y-y
COOTBETCTBEHHO;

< m=eA/W,
M - OTHOCUTENbHbIN 3KCLIEHTPUCUTET eA/W, X



I - pagnyc;
t - TONWMHa;

ty .
b

o o o
f - oTHoWeHWe nnoLaaen ceveHni Nonkn (Nosica) U CTEHKK

Bs

TOMLWMHa nosnku (nosica);

TOMLLMHA CTEHKU;

ar=AclA, .

; B, . kKoachdULMEHTLI ONs pacdeTa YrrnoBOro LBa COOTBETCTBEHHO MO MeTanny

wiBa n no MeTanny rpaHnubl CriyiaBlieHUA;

Yo . KoadbdpumumMeHT ycnosumn pabotel 60TOBOrO COeaUHEHNS;

Ve

- KO3(hpMUMEHT ycrnoBun paboTsbl;

Yo KOS(PPULMEHT HAOEXHOCTU NO Harpyske;

Tm

- KOAPULMEHT HAOEXHOCTU NO MaTepuany;

Tno_ KO3 PUUNEHT HALEXHOCTM MO OTBETCTBEHHOCTMU;

Yu

- KO3P(PULMEHT HAAEXKHOCTM B pacyeTax Nno BPpEMEHHOMY COMPOTUBMNEHUIO;

Vs . KO3 PULIMEHT HAOEXHOCTU MO YCTOMYMBOCTU CUCTEMBbI,

N - KO3(pPULMEHT BNUAHUSA (POPMbI CEYEHUS;

A - rBKkocTb A=l ;

A ycrnoBHasi rMbkoCTb 7”:7‘!’ Ry/E ;

Rt npmBeAeHHas rMOKOCTb CTEPXKHSA CKBO3HOMO CeYEHWs;

Rt yCnoBHasi npuBegeHHas FI/I6KOCTb CTep)KHFI CKBO3HOTO CeYeHus Rt =het |/ RYIE ;

Ao ycrnoBsHasi rubKoCTb cBeca nosica (bEf/tf)l’ Ry/E ;

Ma yCrnoBHas rmbkocTb MOSICHOrO J'IVICTa ( fl/tf)l' R,/E ;

Mo yCIoBHas r’MGKOCTb CTEHKU (h*f/t”)l’

%“f - NpegenbHas ycrnoBHas rmMbKoCTb cBeca nosca (I'IOFICHOI'O nncra);

haw npegenbHasi ycrnoBHasa rmbKOCTb CTEHKU;

A )‘y - pacyeTHble rMBKOCTM aNeMeHTa B NSIOCKOCTSAX, NEPNEeHANKYNSPHbIX OCAM X-X U
y-y COOTBeTCTBeHHO,

[of abcontoTHasi BENNMYMHa HOPMarbHOro HanpPsKeHWs;

Sloc - MecTHOe HanpPsHKEHUE;

(¢

T .

X Oy - HOpMarlibHbl€ HanpsaXXeHuad, napanneibHble OCAM X-X U Y-y COOTBETCTBEHHO;

KacaTelibHOoe HanpsXeHue,;

? - kO3 DMUMEHT YCTONUMBOCTU NPU LIEHTPANBHOM CXaTUW;

¢ .
x(v) - KOS(PPULMEHT YCTONYNBOCTU NPU CXaTUW;

Py
Qe

- KO3(PPMLMEHT YCTONYMBOCTM NpU N3rnbe;

- KO3(PPMLMEHT YCTONYMBOCTM NPU CKaTuUmM C N3rnbom;



Pexy - KO3 PULMEHT YCTONYMBOCTU NPU CKaTUKM C N3rMbomM B ABYX MIIOCKOCTHAX.

MpunoxeHne B
(cnpaBo4HoOe€)

MaTepManbl AnA CTaribHbIX KOHCprKU,VIﬁ N UX pacyeTHblie conpoTuBJIieHUA

pynnbl cTanbHbIX KOHCTPYKLUA

Fpynna 1. CeapHble KOHCTpyKuMmn* nmbo ux 3nemeHTbl, paboTawwme B 0cobo
TskenblX ycrioBuax (cornmacHo [OCT 25546), B TOM 4ucrie MakcumaribHO CTeCHsoLue
pasBuTME MnacTU4eckux gedopmaumi wUnNu  nogseprawlimecs HenocpeacTBEHHOMY
BO3AENCTBUIO OANHAMUYECKUX* ™, BUOPALMOHHBIX WKW NOABWXHBIX HArpy3oK [MOAKpaHOBbIE
Oankn; ©Gankm paboumx nnowanok; 6anku nyTen NOABWKHOINO TpaHCNopTa; 3fIEMEHTHI
KOHCTPYKUNIA OYHKEPHbIX W pasrpy304HbIX 3cTakag, HEenocpeACTBEHHO BOCMPUHUMAOLLNX
HarpyskM OT MOABMXHbIX COCTaBOB; rMaBHble Ganku u purenu pam npyv AMHAMUYECKOW
Harpyske; nNposieTHble CTPOEHUSI TPaHCMOPTEPHbIX ranepen; pacoHKn epm; CTEHKU, OKpanku
OHWLL, KOMbLA >XEeCTKOCTW, NnaBaloLlime KpbllK, NOKPbITUS pe3epByapoOB W rasronbaepos;
OyHkepHble Ganku; obonoykn napabonuuyecknx OyHKepoB; cTanbHble 060M04kM CBOGOAHO
CTOAWMX AbIMOBbLIX Tpyb; CBapHble cneuuwarnbHble Onopbl OOMbLIMX NepexodoB NUHUA
anektponepegaun (BJ1) BbicoTon Gonee 60 M; 3neMEHTbl OTTSDKEK MadT U OTTSHKEYHbIX
y3roB|.

Mpynna 2. CBapHble KOHCTPYKUMM NIMBO UX anemeHTbl, paboTatolme npu ctaTtnyeckon
Harpyske npu Hanuunum pacTarvBalolnX HanpskeHun [cdepMmbl; purenu pam; ©Ganku
NepeKpPbITU N NOKPbLITUI; KOCOYPbI NTECTHUL; 060n0Ykn cnnocos; onopsbl BJl, 3a ncknoyeHnem
CBapHbIX ornop 60nblKMX NepexonoB; OMopbl OLMHOBKM OTKPbITbIX pacnpeaenuTenbHbIX
yctponcTtB noactaHuun (OPY); onopbl TpaHCNOPTEpPHbIX ranepemn; NPOXeKTOPHble MauThl;
3NIEMEHTbl KOMOMHMPOBAHHLIX OMOP aHTeHHbIX coopyxeHun (AC) u gpyrne pacTtsHyTble,
pacTaHyTo-n3rmbaemble U M3rmMbaemMble 3MEMEHTHI], @ Takke KOHCTPYKUUU U UX INEMEHTHI
rpynnel 1 Npu OTCYTCTBUN CBAPHbIX COEANHEHNIN N Banky NOABECHbLIX NyTen N3 AByTaBpOB Mo
FOCT 19425 n TY 14-2-427 npn HanM4Ynun cBapHbIX MOHTaXHbIX COEOUHEHUN.

Mpynna 3. CBapHble KOHCTPYKLMM NNBO NX aNemMeHThbl, paboTatolme npu ctaTtn4yeckom
Harpyske, NPeMMyLLECTBEHHO Ha CXaTue [KOMOHHbI; CTOWKW; OMOPHbIE MNAUTbI; 3NEMEHTHI
HacTuUna nepekpbITUA; KOHCTPYKUMK, NoAdepXuBatolime TexHorormdeckoe obopyaoBaHue;
BEpPTMKAIbHbIE CBA3M MO KONIOHHAM C HanpshKeHUAMU B PacYETHbIX CEYEHUSIX CBS3EN CBbILLE

O'4RY; aHKepHble, Hecywme W UKCUPYIOLWME KOHCTPYKUMKU (OMOpbl, PUrenn  KeCcTKUX

rnonepeynH, dukcaTopbl) KOHTAaKTHOM CeTM TpaHcnopTa; onopbl noa obopymosaHue OPY,
KpomMe onop nog BblKNto4aTenu; anemMeHTbl ctBonoB u baweH AC; KONOHHbI 6GETOHOBO3HbIX
acTakaf; NPOroHbl MOKPbITUM U Opyrne cxaTble U cxaTo-u3rmbaemble 3NeMeHTbl], a Takke
KOHCTPYKLUMN N UX 3NEMEHTbI rpynrbl 2 NPy OTCYTCTBUN CBAPHbIX COEANHEHUN.

pynna 4. BcrnomorartenbHble KOHCTPYKUMW 30aHUW U COOPYXEeHWn (CBA3W, Kpome
yKasaHHbIX B rpynne 3; anemMeHTbl haxsepka; NecTHUUbI; Tpanbl; NMOWAAKA; OrpaXKaeHus;
METanNMOKOHCTPYKUMM KabenbHbIX KaHanoB; BCMOMOratesfibHble 3f1eMEHTbl COOPYXEHUN U
T.M.), @ TAKKE KOHCTPYKLMM N NX NIEMEHTbI Fpynnbl 3 NpU OTCYTCTBMM CBAPHbIX COEAUHEHUN.

MpumeyaHus
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1 Tpu HasHadYeHUn cTanuM ONA KOHCTPYKUMM 30aHUA U COOpYXeHun | ypoBHS
otBeTcTBEHHOCTN no [OCT 27751 HOMep rpynnbl KOHCTPYKUMK crnegyeT yMeHbllaTb Ha
eavHuuy (ona rpynn 2 - 4).

2 [Mpn TonwuHe npokata t > 40 MM HOMeEp rpynnbl KOHCTPYKUMI cneayeT yMeHbluaTb

Ha egvHuUy (ansa rpynn 2 - 4); Nnpy TOmMWUHe npokarta t<6

(anga rpynn 1 - 3).
Ta6nuua B.1 - HazHauyeHue cTanu B KOHCTPYKLUAX U COOPYXKEHUAX

MM - yBETM4YMBaATb Ha eanHunly

Mapka ctanu no YCnoBus NPUMEHEHUS CTanun npu p
t>—45 \ ~45>t> 55
MOCT 27772 FOCT 535, FOCT 19281 ONA rpynmn KOHC
FOCT 14637 1 2 3 4 1 2 3 4
C235 Ct3kn2, C1t3nc2 - - + + - - - -
C245 Ct3nch - + X - - - - +
C255, C285 Ct3cnb5 + X X - - - - +
C345, C375 09rac 3 1 1 - 3 3 1 -
12 4 4 12 12 4

O6o3Ha4veHus, npuHATbIE B Tabnuue B.1:

3Hak "+" 03HayvaeT, YTO JaHHYyIo CcTanb cnefyeTt NPUMEHSTb; 3HaK

MpumeyvaHuna

O3Ha4aerT, YTO AaHHYIO CTallb HE
O3Ha4aeT, 4YTO AaHHYK0 CTallb MOXHO NMPUMEHATL NMPnU COOTBETCTBYHOLLEM TEXHUKO-OKOHOMNYECKOM of

1 OAna ctanu C345 n 09IN2C pgaHbl kKateropum TpeboBaHuii N0 yaapHOW BA3KOCTU COOTBETCTBEHHO B Y
3HameHaTtene - no [OCT 19281.

2
2 MNpokaT 13 cTanu ¢ npeaenom Tekydectn Rn=3%0 H/MvM™ crenvert HasHauaThb cornacHo TpeboBaHus

Ta6nuua B.2 - Ctanun gna Tpy6

roct

Mapka ctanu

Ycnosue npuMeEHEHUs CTanu Npu pac4eTHON Te

(TonwwyHa, Mm) t>—45 | —45>t>—55

ANs rpynn KOHCTPYKLWIA

2 3 4 2 3 4
BC13kn (no 4) roCT +2*%(3) +2*%(3) +2*(3) +2*(3) +2*(3) +2*%(3)
10705 *(1)
BCt3kn (4,5- rOCT - +2%(3) +2%(3) - - -
10) 10705 *(1)
BCt3nc (oo rOCT +2*%(3) +2*%(3) +2*(3) - +2*(3) +2%(3)
5,5) 10705 *(1)
BCt13nc (6-10) roCT +6 +6 +6 - - +6
10705 *(1)
BCt13cn (6-10) rOCT - - - - +5 -
10705 *(1)
BCt13nc (5-15) roCT - +4 +4 - - +4
10706 *(2)
BCt13cn (5-15) rOCT - - - - +4 -
10706 *(2)
20%(4) FOCT 8731 + + - - - -
09r2C*(4) rOCT 8731 + + - + + -

*(1) Mpynna B no tabnivue 1 FTOCT 10705.
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*(2) N'pynna B ¢ gononHutenbHbiMK TpeboBaHuamu no 5.1.4 FOCT 10706.

*(3) Kpome onop BJ1, OPY n KC.

*(4) BecwoBHble ropsiyegedopMmMpoBaHHbIe TPYObl M3 YKa3aHHbIX MapoK CTanu AonyckaeTcsa npumet
onop 6onbLlmnx nepexonos BJ1 BeicoTon 6onee 60 M (rpynna KOHCTPYKUMIA 1); NPy 3TOM OHU OOSKHbI
yAapHOUN BA3KOCTU:

- n3 ctanu mapku 20 npu pacyeTHoi TemnepaTtype =4 °C (npu TemnepaType ucnbiTaHnin MuHyc 2C
- n3 ctanu mapku 09N 2C npu pacyetHom Temnepatype -45°C >t = -55°C (npu Temnepartype UCNbITE

2 2
Al eM® npy TonwmHe cteHkn 4o 9 MM un 35 x/eM” _ npy TonwwmHe cteHkn 10 MM u Gonee.

O6o3Ha4veHus, npuHATbIE B Tabnuue B.2:
3Hak "+" 03Ha4aeT, YTO AaHHYIO cTanb cnegyeT NPUMEHATh; 3HaK "-" 03Ha4aeT, YTO JaHHYI0 CTarb He
"+" 03Ha4aeT KaTeropuo cTanu.

MpumeyaHue - Tpybbl, NnocTaBnsgemble No ApYrMM cTaHgapTam u TY, B TOM Ynucne 3apybexxHoro npo
COrnacoBaHuio C opraHmsaumen - pa3paboTYMKOM HaCTOSALMX HOPM.

Ta6nuua B.3 - Hopmupyemble nokasaTenu yaapHou BA3KOCTU nNpokaTa

PacyeTHas Mpynna Mpenen Tekyyectu npokata, H/
Temneopgﬂypa, KOH?/ITﬁpyK”- Ryn <290 | 290<R,, <390

MNokasaTenu yaapHou BA3KOCTH, /

KCA | KCV \ KCV
npv TemnepaType UCnbITaHU Ha yaapH
+20 +20 0 -20 -20 -4
t>—-45 1,2,3 29 34 - - 34 -
—45>t> 55 1 29 - - 34 - 3
2,3 29 - 34 - 34 -
t<-55 1,2,3 29 - - 34 - 3.

MpumeyaHusn

1 KCA - ygapHas BaskocTb obpasuos tvna 1 no FOCT 9454, ucnbitaHHbix npu Temnepatype +20°C,
aedopmaumnoHHoro ctapeHnus; KCV - ygapHas BA3KocTb o6pasuoB ¢ V-o06pasHbiM Hagpesom (tun 11
2 B TonctonnucTtoBOM npokaTe UCMbITbIBAKOTCA NonepeyHbie 06pasupbl, B pacOHHOM U COPTOBOM - MpC

Ta6nuua B.4 - TpeboBaHUsA NO XMMMUUYECKOMY COCTaBY

HopmaTtunsHble conpoTUBNEHNS CopepxaHue anemeHToB*, % (He 6bonee) C 9% (He
cranu, H/vm’ C P S Gonee)
Ryn <290 0,22 0,040 0,045** .
290<Ry, <390 0,14 0,035 0,035** 0,45
390<Ry, <490 0,12 0,015%** 0,015*** 0,46
490<Ry, <590 0,13 0,015 0,010 0,47
Ryn>590 0,15 0,010 0,005 0,51

* [MpepernbHble OTKIIOHEHUS MO XMMUYECKOMY COCTaBy B roToBOM npokate no [OCT 27772.

** B crnyyae Tepmuyeckoin 06paboTku, HanpasneHHON Ha n3MernbyeHne 3epHa, S <0025 04,
*x% S +P <0,020 %.

MpumeyvaHunsn
1 YrnepoaHbIn 9KBUBaNeHT (C> , %) crnepyet onpeaendatb No opmyne
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cocaMn Si Cr Ni Cu V+Nb Mo

) 6 2475 T 13 11 4

P
2

rae C, Mn, Si, Cr, Ni, Cu, V, Nb, Mo, P - maccoBble gonu anemeHToB, %.

o 2
2 [1ns cTanen ¢ HopmaTuBHLIM conpoTmarernem 20=Rn<3%0 H/mM™ nonyckaeTcs nosbileHne
cogepxanuna yrnepoga o 0,17% no cornacoBaHuio C opraHu3aumen - CoctaBuTenemM HOpM.

o 2
N5 dacoHHbIX Npoduneit ¢ HOPMaTUBHBIM conpoTueneHnem 390=Ryn <490 H/mm

paonyckaetca cogepxaHue dpocdopa go P=0030 % y cepbl go S=0025 9% no cornacosaHuio ¢
opraHu3auueit - CocTaBuTenieM HOpM.

Ta6nuua B.5 - HopmaTuBHbIE N pacyeTHble CONPOTUBIIEHUA NPU PacTSXKeHUW,
cKatum M un3rmbe JMCTOBOro, LUMPOKOMOJSIOCHOrO YHUBEpPCarbHOro M pacoHHOro
npokara

Cranb no TonwmHa HopmaTtusHoe PacueTHoE
FOCT 27772 | npokata*, MM | COMPOTUBIEHNE** NnpoKaTa, COMpPOTMBIIEHNE ™ * npokara,
H/mm? H/ mm?
Ryn Run Ry Ry

C235 Ot2p008 235 360 230/225 350/345

C245 "2"20 245 370 240/235 360/350

Cs. 20" 30 235 370 230/225 360/350

C255 Or2"20 245 370 240/235 360/350

Cs. 20" 40 235 370 230/225 360/350

C285 Oor2"10 275 390 270/260 380/370

Cs. 10" 20 265 380 260/250 370/360

C345 Oor2"20 325 470 320/310 460/450

Cs. 20" 40 305 460 300/290 450/440

"40" 80 285 450 280/270 440/430

" 80" 100 265 430 260/250 420/410

C345K 014" 10 345 470 335/330 460/450

C375 "2"20 355 490 345/340 480/465

Cs. 20" 40 335 480 325/320 470/455

C390 Ot4"50 390 540 380/370 525/515

C440 "4" 30 440 590 430/420 575/560

Cg. 30" 50 410 570 400/390 555/540

C590 OT10"40 590 685 575/560 670/650
C590K

* 3a ToNwmHy haCcoHHOro npokaTa crnegyet NPUHUMAaTh TOMLLMHY MOJSIKK.

** 3a HoOpMaTMBHOE COMNPOTMBIEHME NPUHATLI rApaHTMPOBAHHbIE 3HAYEHUS Npeaena
TEKy4YeCTU U BPEMEHHOrO CONPOTUBIEHNS, NPUBOANMbIE B FOCY4APCTBEHHbIX CTaH4apTax unu
TEeXHMYEeCcKnx ycrnoBusix. B Tex cnyyasx, korga 3Ty 3HadeHusi B rocyAapCTBEHHbIX CTaHAapTax

o 2
UMW TEXHUYECKUX YCIOBUSIX NPUBEAEHBI TONBbKO B O[JHOM CUCTEME eanHMLY - (Kre/mm™ )
2
HopMaTuBHbIe conpoTuenenns (H/MM™ ) BelyucneHbl YMHOXKEHEM COOTBETCTBYOLLMX

Benu4yunH Ha 9,81 c okpyrneHnem go 5 H/v® | Mo cornacoBanuio ¢ opraHusaumen -
cocTaBuTenemM HOpM JornyckaeTcs NpMeHeHne 3Ha4YeHUn HOPMaTUBHbIX CONPOTUBIIEHUN,
OTNWYHbIX OT NPMBEAEHHbIX B HacTosiwen Tabnuue B.5.

*** 3Ha4YeHUs pacyYeTHbIX CONPOTUBNEHUIN NMONYYeHbl AeNeHNEM HOPMATUBHbIX
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COMPOTUBNEHUN HA KOIPPUUNEHTbI HAAEXHOCTN NO MaTepuany, onpegerieHHble B

2
COOTBETCTBMU C 3.2, C OKpyrneHnem go 5 H/MM™ B yucnutene npeactaBneHbl 3Ha4eHNs
pacyeTHbIX CONPOTUBIIEHMI NpokaTa, noctasnsgemoro no FOCT 27772 (kpome ctanu C590K)
U1 Apyrov HOpMaTMBHOW AOKYMEHTaLMKN, B KOTOPON MCNONb3yeTcs npouenypa KOHTposns

cBoncTB npokata no MOCT 27772 (Ym=1925) g 3yameHaTene - pacyeTHoe conpoTvBReHne

OCTanbHOro npokarta npu ¥

m = 1,050

FAPAHT:

Mo-Buanmomy, B TeKCTe NpeabiayLiero absaua gonylieHa oneyatka. Bmecto "3.2" nmeetcsa

B Bugy "5.2"

Ta6nuua B.6 - HopmaTuBHbIE N pacyeTHble CONPOTUBIIEHUA NPU pPacTSXeHUW,

cXKaTum u nsrnbe Tpyo

Mapka ctanu roCT Tonwm HopmaTtusHoe PacueTtHoe
Ha CONpOTMBIIEHME, H/ Mm> conpoTueneHue,
CTEHKN, H/ v
MM Ryn Run Ry R
BC13kn, FOCT 10705 | Oo 10 225 370 215 350
BC13nc, BCt3cn
BC13nc4, roCT 10706 | 4-15 245 370 235 350
C13cn4, 20 rOCT 8731 4-36 245 410 225 375
MpumeyvaHuna

1 HopmaTumBHble conpoTtuenenus ans Tpyd na crann mapkun 09M2C no NOCT 8731
yCTaHaBMMBaOTCS NO COrnawleHno CTOPOH B COOTBETCTBUM C TpeboBaHNAMM 3TOrO
CTaHgapTa; pacyeTHble CONPOTUBIIEHNS - CONAacHO 5.2 HAaCTOALLMX HOPM.

2 [ina Tpy6 Mapok ctanemn n TonWwuH, NocTaBngeMbiX N0 ApPYrMMm ctaHgaptam n TY,
A0onycKaeTcs Ha3HaYeHne HOPMaTUBHbLIX U pacyYeTHbIX CONMPOTUBEHUMN MO COrfIaCoBaHMIO C
opraHusaumnen - COCTaBUTESNIEM HOPM.

Tabnuua B.7

CXaTU KaTKoB

PacuyeTHble CcONpoOTUBNEHUA MNpoKaTa CMSATUIO TOpLeBOM
NOBEPXHOCTU, MECTHOMY CMATUIO B UUJIMHAPUYECKUX LUapHUpax, AuameTparibHOMY

BpemeHHoe
2
conpoTtusnenue, H/vu

2
PacueTHoe conpotusnexune, H/yu

CMATUIO

TOopLEeBOM
NOBEPXHOCTHN (npu
HaNM4YnUM NPUroHKN)

MECTHOMY B
LUUNMHOPUYECKNX
LWwapHupax (uandax)

anameTparnbHOMy
CcXKaTuio KaTKoB (npu
cBOOOAHOM KacaHum

B KOHCTPYKLMSAX C

Ry NPy NNOTHOM KacaHUm OrpaHNYeHHo
Rip NOABWKHOCTLH0) Red

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
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460 449/438
470 459/448
480 468/457
490 4781467
510 498/486
540 527/514
570 556/543
590 576/562

224/219
229/224
234/228
239/233
249/243
263/257
278/271
288/281

11/11
11/11
12/12
12/12
12/12
13/13
14/14
14/14

Mpumeyanume - B Tabnuue ykasaHbl 3Ha4YEHUS PACYETHLIX CONPOTUBNEHMI, BbIMMCAEHHbIE MO
cdopmynam pasgena 6 npu =195 (g yucnutene) n =190 (g snamenatene).

Ta6bnuua B.8 - PacyeTHble conpoTUBNEHUA OTIIMBOK U3 YyrnepoanucTon ctanum

HanpskeHHoe cocTosiHue YcnoBHoe PacyeTHble ConpoTUBAEHNS, H/vm?
0BO3HAYEHNE | 1hBoK M3 YrNEepOAMCTON CTanM MapOK
15]1 25]1 35]1 45]1

PactaxeHue, cxatue n nsrmb Ry 150 180 210 250
Cosur Rs 90 110 130 150
Cmatmne TopueBon NOBEPXHOCTHU Rp 230 270 320 370
(MpY HaNMMYUKN NPUrOHKN)
Cmatne mectHoe B Rip 110 130 160 180
LUUIMHOPUYECKUX LLUapHMpax
(uandpax) Npu NSIOCKOM KacaHun
[InameTpanbHoe cxXaTue KaTKoB Red 6 7 8 10
npy cBO6OAHOM KacaHuu (B
KOHCTPYKUMAX C OrpaHNYEHHOMN
NOABWXXHOCTbLIO)

MpumeyaHune - PacyeTHble CONPOTUBNEHNS OTIIMBOK U3 HU3KOSIErMPOBAHHOW CTanu,
nocTaBnNgemon no Apyrum ctaHgaptam u TY, B TOM 4ncrne 3apybexHoro npon3soacTsa,
cnefyeT HasHayaTb MO COrNacoBaHUIO C OpraHn3almen - CocTaBuTeNeM HOPM.

Ta6nuua B.9 - PacyeTHble conpoTUBEHUA OTIINBOK U3 CEpPOro YyryHa

Hanps»xeHHoe cocTosiHMe YcnosHoe PacyeTHble CONPOTUBAEHNS, H/ M2 '
obosHaueH OTNMBOK U3 CEPOro YyryHa Mapok
Ve Cy [ cu20 CY 25 CY 30
15

PacTskeHune ueHTpanbHoe n narnd R 55 65 85 100
CxxaTume ueHTpanbHoe u 13rmbd Rc 160 200 230 250
Cosur R 40 50 65 75
Cmatmne TopueBon NOBEPXHOCTHU Rp 240 300 340 370
(MpY HaNMMYUKM NPUrOHKN)

* KOHCprKLI,VIFI nnn ee ArnemMeHT CHMTarTCA MMEKLLNMN CBapHblE CoOeaNHEeHUNA, eCcliin

OHMN pacCnoJioXKeHbl

HanpsHKeHun ( ;

B MecCTax
6>03R, . 0>03R,

OEeNCTBUS  3HAYUTENbHbIX pacyeTHbIX pacTdrmBaroLnx

>
n ©”93Rw ) nu6o B mectax, rae BosmoxHo paspylueHie




CBapHOro CoeauHeHus1, HanpuMep n3-3a 3Ha4YNTESIbHbIX OCTATOYHbIX HAMNPSAXXEHUN, YTO MOXET
NPUBECTN K HENPUITOQHOCTU K SKCNIyaTaunm KOHCTPYKUMA B LIENOM.
** KOHCTPYKUUM OTHOCATCS K NOABEPraoLmnMMca BO34ENCTBUIO AMHAMUYECKUX HArpys3ok,

€Cnn  OTHOLWIEHNe abCoMOTHOrO 3HaYeHus HOPpMaribHOro

HanpsaxXeHnd, BbI3BAHHOIO

AVHAMMWYECKON HarpysKkom, K CyMMapHOMY pacTArMBaloLLEMY HANPSHXKEHWUIO OT BCEX Harpy3okK B

ToM xe ceueHun ¢>0.2

MpunoxexHue I'
(cnpaBo4HOe)

MaTtepuanbl AnA coeaAMHEHUN CTaNbHbIX KOHCTPYKLUN

Ta6nuua .1 - Matepmanbl AnAa cBapku, COOTBETCTBYHOLLIME CTanm

Ctanb

MaTepuanbl Ans ceapku

B yrrnekucriom rase (no
FOCT 8050) nnu B ero
cmecu ¢ aproHom (no NOCT

nog gontocom (no FOCT 9087)

10157)
Mapka

CBapO4YHOM NPOBOSIOKN AS151 aBTOMaTUYECKON U dontoca

MexaHu3upoBaHHou ceapku (no FOCT 2246)
Ryn<290 H/mm> CB-08I2C Cg-08A AH-348-,
AH-60*(1
CB-08IrA MOK-56C*
290 H/mv? < Rp <590 CB-10I'A*(2) AH-17-N
H/ i CB-10I2%(2) AH-43
Cs-10HMA AH-47
AH-348-A*
MOK-56C*
Ryn>590 H/mm? CB-08I2C Cs-10HMA AH-17-N
CB-08XI'CMA MoK-56C*

CB-10XI"2CMA CB-08XH2I'MIO

t>—45 o

** He npumeHsaTb B codeTaHum ¢ dontocom AH-43.
*** [na dpntoca AH-348-A TpebyeTcsa ONONHUTENBbHBIN KOHTPOSTb MEXaHMYECKMX CBOMCTB MeTanna L
3N1IEMEHTOB BCEX TOSLMH NPK pacyeTHbIX TemnepaTtypax t < -45 °C 1 TONWMH cBbilwe 32 MM - Npu pa
¥ Kepamuyeckun cprntoc no TY 59295-001-56315282-2004.

MpumeyaHue - [Mpn COOTBETCTBYIOLEM TEXHUKO-3KOHOMNYECKOM OOOCHOBaHUM AN CBAPKM KOHCTPY
CBapo4yHble MaTepuarnbl (MPOBOSOKM, GOSIHOCHI, 3aLUTHbIE ra3bl), HE YKa3aHHble B HacToswen Tabnuy
MeTanna wsa, BbIMOMHAEMOro C UX MPUMEHEHMEM, AOSMKHbI ObITb HE HUXXE CBOWCTB, 0becnevnBaemt
COrnacHo HacTosien Tabnuue.

* dntoc AH-60 1 anekTpoabl Tvna 342, 346, 350 cnegyeT NPUMEHATb AN KOHCTPYKUMI rpynn 2, 3 n

Tabnuua .2 - HopmaTuBHbIe U pacyeTHble COMPOTUBNEHUA MeTasnna LBOB
CBapHbIX COeAUHEHNN C YINMOBbIMU LUBaMU
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CBapo4Hble maTepuansl Ruun  H/Mm? Rt |
H/mm?
TMN anekTpoaa (no Mapka NpOBOSIOKM

FOCT 9467)

042, D42A Cg-08, CB-08A 410 180

046, 346A CB-08IA, 450 200

950, 350A C-08I2C, CB-10IA, MM-AH-8, NMM-AH-3 490 215

960 CB-08I2C*, Cs-10HMA, CB-10I'2 590 240

Q70 CB-10X"2CMA, CB-08XH2IMIO 685 280

285 - 835 340

* Tonbko Ansi WBOB ¢ kaTeTom Ki<8 vm B KOHCTPYKUMAX U3 CTanu ¢ npegenom tekyyectun 440
2
H/mv™ 1y Gonee.

Ta6bnuua .3 - Tpe6oBaHUs K 6o0nTam NpPU pasNUYHbIX YCIOBUAX UX MPUMEHEHUS

PacueTtHas Knacc npoyHoctn 6ontoB 1 TpeboBaHuna k HUM o FOCT P 52627 B
Temnepatypat, °C KOHCTPYKUMAX
He pacCYNTLIBAEMbIX HA YCTANOCTb | PacCHMTbIBAEMbIX Ha YCTanocTb
npu paborte 60NTOB Ha
pacTsKeHne unm cpes pacTsKeHne unu cpes
cpes cpes
>—45 5,6 5,6 5,6 5,6
- 5,8 - -
8,8 8,8 8,8 8,8
10,9 10,9 10,9 10,9
- 12,9 - 12,9
—45>t>-55 5,6 5,6 5,6 5,6
8,8 8,8 8,8* 8,8
10,9 10,9 10,9* 10,9
- 12,9 - 12,9
<-55 5,6 5,6 - 5,6
8,8* 8,8 8,8* 8,8
10,9* 10,9 10,9* 10,9
- 12,9 - 12,9

* C TpeboBaHneEM UCNbITAHNSA Ha pa3pbiB HA kKocon wanbe no 6.5 TOCT P 52627.

Ta6nuua .4 - Mapku ctanm dyHAaMeHTHbIX 60NTOB U YCNOBUA UX NPUMEHEeHUs

KoHcTpyKumm HopmaTtneH Mapku ctanu npu pac4yeTHOM
bIl Temnepatype t, °C
OOKYMEHT >45 —45>t> —55 <-55

KoHcTpyKumMuK, Kpome onop OCT 535 CTt3nc2, Ct3nc4, -
BO34YLUHbIX FINHUIA Ct3cn2 Ct3cn4 -
anekTponepenayn, OCT 1050 20 - -
pacnpegenuTenbHbIX YCTPONCTB U roCT - 09Ir2C-4* 09ra2c-4+
KOHTaKTHOW CeTn 19281

[na U-obpasHbix 6onTtoB, a Takke | OCT 535 Ct3nc4, - -
dyHAaMeHTHbIX 6onToB onop C13cn4 - -
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BO34YLUHbIX NIMHUNA OCT - 09r2Cc-4* 09r2C-6**
anekTponepenayu, 19281

pacrnpeenuTenbHbIX YCTPONCTB U

KOHTaKTHOW CeTH

* [lonyckaeTtca npuMmeHeHne apyrux ctanen no FOCT 19281 kateropum 4.
** [lonyckaeTcs npumeHeHue apyrux ctanen no FOCT 19281 kateropum 6.

Tabnuua .5 - HopmaTuBHbIe COMPOTUBNEHUA cTanu OONMTOB U pacyeTHble

COMNPOTUBNEHUS 0AHOGONTOBLIX COEAUHEHUI Cpe3y U PaCTAXEHUIO, /"
Knacc npoyHocTn 6onToB Roun Royn Ros Rot
FOCT 52627

5,6 500 300 210 225
5,8 500 400 210 -
8,8 830 665 330 450
10,9 1040 935 415 560
12,9 1220 1100 425 -

Tabnuua .6 - PacyeTHble CONPOTUBIIEHUA CMATUIO INIEMEHTOB, COeAUHAeMbIX
6ontamu

BpemetHoe PacueTHble conpoTusnermst R | H/MM*  cusiTuio anemeHToB,
conpoTueneHne cranu coeguHaeMbIx bontamu
COEAMHSAEMbIX 31IEMEHTOB T y— KMacCoB TOYHOCTY B

Run , H/mm?

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

Flpumeanwe - 3Ha4eHus pac4yeTHbIX COI'IpOTVIBJ'IGHVIVI, YKa3aHHblE B Tabnuue, BblMUCNEHDI NO

2
cbopmynam paszena 4 HaCTOSILLMX HOPM C OKpyrreHnem o 5 H/mv®

Ta6bnuua .7 - PacueTHble CONMPOTUBIIEHUA PacTAXeHUIO (hyHAAMEHTHbIX 60NTOB

Y, 2
HomMUHanbHbIA ANAMETP | pacyeripie conpoTuaneHmns Ra , H/Mv®  GorTos Us cTanm Mapok

60nTOB, MM no FOCT 535* no FOCT 19281*

Ct3nc4, C13nc2, Ct3cn4, Ct3cn2 09r2C-4, 09r2C-6



garantf1://6078396.0/
garantf1://6078396.0/
garantf1://6078396.0/
garantf1://6078396.0/
garantf1://6079864.0/
garantf1://3822743.0/
garantf1://3822743.0/
garantf1://3822743.0/
garantf1://6078396.0/
garantf1://6078396.0/
garantf1://6078396.0/

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

* Pac4yeTHble conpoTusneHnss 60nToB U3 Apyrnx Mapok ctaneun cnegyeT BblYMCNATb NO
dopmynam pasgeria 6 HacToAWMUX HOPM.

MpumeyvaHunsn
1 Ctanb no NOCT 535 pomkHa noctaBnsaTbes no 1-1 rpynne.
2 3HayeHus pacyeTHbIX CONPOTMBIIEHUI, YKa3aHHble B Tabnvue, BbIYMCNEHbI N0 dopMynam

2
NyHKTa 6.6 HACTOALWMX HOPM C OKPYrreHnem o 5 H/mm®

Ta6nuua .8 - HopmaTuBHblIe M pacyeTHble COMNPOTUBIIEHUA pPaCTAXKEHUIO
BbICOKONPO4HbIX 60onToB 13 ctanm 40X no NOCT P 52643

HomuHanbHbI anameTp pe3bbbl d, Mm Roun  H/mMm2 Ron  H/mm>
16, 20, (22), 24, (27) 1078 755
30 900 630
36 800 560
42 650 455
48 600 420

ﬂpumeanMe - Pa3Mepr, 3aKIYEHHbIE B CKOOKN, NPUMEHATb HE pPEKOMEeHOYEeTCA.

Taonuua I'.9 - Mnowaau ceyeHns 6ontToB

d, MM 16 | 18) | 20 | 22) | 24 | 27) | 30 36 42 48

Ap  cm? 201 | 254 | 3,14 | 3,80 | 452 | 5,72 | 7,06 | 10,17 | 13,85 | 18,09

Apn  oM? 157 | 192 | 245 | 3,03 | 3,53 | 459 | 561 8,16 11,20 | 14,72

MpumeyvaHuna

1 MNnowagmn cevyeHunsa 6onToB AnameTpom cBbiwe 48 mm cnegyeT npuHumaTb no [OCT
24379.1.

2 Pa3mepbl, 3aKknto4eHHbIE B CKOOKM, HE peKoMeHAYeTCA NPUMEHATb B KOHCTPYKUUSIX, KpOMe
onop BJT n OPY.

Ta6nuua .10 - ®dusnyeckme xapakTepuUCTUKM MaTepuarioB ANA CTallbHbIX
KOHCTPYKLUN

XapaKkTepucTukin 3HaveHune
3
MnoTHOCTb P, Kr/M™
npokaTta 1 ctarbHbIX OTIIMBOK 7850
OTJINBOK U3 YyryHa 7200
. -1 -4

KoadpuumeHT nuHenHoro pacwumpeHms @ | °C 012-10

2
Mogaynb ynpyroctu E, H/vm
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I'IpOKaTHOI7I cTanu, ctarnbHbIX OTIIMBOK

OTNINBOK U3 YyryHa Mapok:
CY15

C420, CH25, CH30

My4YKOB U Npsigern napannenbHblX NPOBOSIOK

KaHaToOB CTallbHbIX:
cnuparnbHbIX N 3aKpbITbIX HECYLLMNX

[JBOWHOW CBUBKU

ABOWHOWN CBUBKU C HEMETANNYECKUM cepaeYHMKOM

o 2
Mopaynb caBura NPoKaTHOM CTanu 1 cTasbHbIX OTNMBOK G, H/Mu

KoachpmumeHT nonepeyHon gepopmaumm (lMyaccoHa) v

2,06 - 10°

0,83-10°
0,98 - 10°
1,96 - 10°

167-10°
1,47-10°
1,27 -10°
0,79-10°
0,3

I'IpumeanMe - 3Ha4eHus MOAynA ynpyroctu AaHbl And KaHaTtoB, npeaBapuTeribHO
BbITAHYTbIX YCUJTUEM, PABHbIM HE MEHEE 60% pa3pbIBHOIO ycunna gnda KaHata B LIEJIOM.

Ta6nuua .11 - Pusnyeckne xapakTepucTUKM NPOBOAOB U NPOBONOKN

HanmeHoBaHve maTepuanos Mapka n Mogaynb KoadppmumneHT
HOMWHarnbHOEe ynpyroctu E, NNHENHOro
ceveHue, MM? H/mm? pacwmpeHuns ¢,

onl
AntomuHneBble nposoga no FOCT A, AHIT; 16+800 0,630- 10° 023-10*
839E
MeaHble nposoaa no OCT 839E M; 4+800 1,300- 10° 017-10"*
CraneantoMunHeBble NpoBoga no AC, ACK; ACKIT1,
FOCT 839E npu oTHOWEHMN ACKC
nnowaaen antoMMHNSA K cTanu,
paBHOM:
6+6,25 10 n Gonee 0,825 - 10° 019210 *
0,65 95 1,460 - 10° 0139-10 *
4,29+4,39 120 n Gonee 0,890 10° 0,183-10 *
7,71+8,04 150 n Gonee 0,770 - 10° 0,198-10*
1,46 185 n bonee 1,140 - 10° 0,155-10 *
12,22 330 0,665 - 10° 0212-10*
18,2+185 400 n 500 0,665 - 10° 0212-10*
BumeTtannuyeckasa cranemegHas BCM 1
npoBonoka no NOCT 3822
AnameTpoM, MM:
164 20+125 1,870-10° 0,127-10"*
6 28,2 1,900 10° 0124-10*

MpumeyaHune - 3Ha4yeHUs Maccbl NPOBOAOB M NPOBONOKN crnenyeTt npuHumath no FOCT

839E n rOCT 3822.

Mpunoxexnue
(obsi3aTenbHoOe)
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KOS(*)(*)VIUMEHTbI AnA pacyeTa Ha yCTOVI‘-IVIBOCTb LUeHTpPparibHO- U BHELUEeHTPEeHHO-CXXaTbIX
AJIeMeHTOB

Ta6nuua A.1 - KoacdhdnumeHTbl yCTONYMBOCTM NPU LIEHTPaNIbHOM CXaTuu

YcnosHas KoadhdpuumneHTsl ¢ gna tmna YcnosHas KoadhpuumneHTsl ¢ gna tmna
rMOKoCTb ceyeHus rMOKoCTb ceyeHus
A a b c A a | b c
0,4 999 998 992 5,4 261 255
0,6 994 986 950 5,6 242 240
0,8 981 967 929 5,8 226
1,0 968 948 901 6,0 211
1,2 954 927 878 6,2 198
1,4 938 905 842 6,4 186
1,6 920 881 811 6,6 174
1,8 900 855 778 6,8 164
2,0 877 826 744 7,0 155
2,2 851 794 709 7,2 147
2,4 820 760 672 7,4 139
2,6 785 722 635 7,6 132
2,8 747 683 598 7,8 125
3,0 704 643 562 8,0 119
3,2 660 602 526 8,5 105
3,4 615 562 492 9,0 094
3,6 572 524 460 9,5 084
3,8 530 487 430 10,0 076
4,0 475 453 401 10,5 069
4,2 431 421 375 11,0 063
4.4 393 392 351 11,5 057
4,6 359 359 328 12,0 053
4,8 330 330 308 12,5 049
5,0 304 304 289 13,0 045
5,2 281 281 271 14,0 039

MpumeyaHue - 3HayvyeHnsa koagppmumeHToB ¢ B Tabnuue ysenndeHsl B 1000 pas.

Ta6nuua [.2 - KoadpcpuumeHTsl BNuaHua popmbl ceveHus M




D<h<s5 25
gEsmss 5<m<20 QlSms5 ] S5<ms)

1 -
@ @ Xz’] - 1.0 1,0 . 1,0

0,85 0,85 0,85

3
@ . - 0,75+0,02 0,75+0,02% 0,85
4 ; H ‘. 1,35 — 0,05m) — 0,01(5 - m) &
o =t o D 11 L

ceue- CxeMa cettleHid H DKCISHTPHCHTET —_

3 Ar ° 4.5 GSdiq 4 0.25 { (1,45 —0,05m) — 0,0L(5 - m) A 1,2 1.2
|- _|— [ T
4 ;I P i‘j E—Ii a5 [ Foss. 0.5 | (1,75~ 0,lm)—0,02(5—m) A 125 1,25
= a — —
PR =10 | (1,90-0,lm)—0,02(6~m) 2 | 1,4-0,02% 1.3
4 Afdi o, 1
SI—P-—L] “] Dco.is ~ “5[1-0’3(5—"1)_; b "
—il — | I3
Al
7 o &, 4, a,
— 1-08-L 1- o,s_'J 1-08-L
i:I::I EIj ﬂ m[ hJ m( - ns .
Pels
OkoH4yaHue Tabnuubl 4.2
T:;n T Af 3navennas n mpy
ceye- Cxenma CeUeRHA H IKCUCHTPACHTET E by
i 4, 0<)h<s5 A>5
0,0 smsS 5<m=20 0l€m=<5 | S<ms20
3 025 | (0,75 +0,05m) — 0,01(5 — 1) A 1,0 Lo
5 H i
If'f ‘ A I__“—I 0.5 (0,5 +0,1m) + 0,025 — m) A 1.0 1.0
= .E__ - — e i1 !
a4t | —llr —1|
z1 (0,25 +0,15m) + 0,03(5 ~m) A 1,0 10
¢ 05 | (1,25-0,05m) - 0,01(5—m) A 1,0 1,0
0,54 T 2 : _L uf
I'—I_']_ a L- 43 zl (1,5 0,1m) — 0,02(5 — ) & 1.0 0
10 W ? e 0,5 14 L4 L4 L4
A e T 1o 1,6 — 0,01(5 — m)h T L6 1,3510,05m 1,6
04 7 0agay ! 2,0 1.8 - 0,025 - m)h 12 13%0, 1t 18
11 0,5 1,45+0,0dm 1,65 1,45+0,04m 1,65
4.1 o547 ° o ;’| 1,0 1,8+0,12m 24 1,8+0,12m 2.4
i V- = L5 2,0+ 0,257 + 01k = = —
054§ 6,547
o 2,0 3,0+ 0,25m + 0,1 — = =
Npumevanna
1 I[.Fl'a THROR cexelmi 5 — 7 TIpH NOACHETEe slavermii AJM., TAOWAAE BEPTHEANLIIBIX JAEMEITTOR MOROK HE CASAYET YIHTHIBATD,
2 Jlns THOOB ceuerHil 6 — 7 3HAUEHHA 1|5 CREAYET NPHHHMATE DIBHBINK 3HAUEHHAN 1) AMIA THAA 5 IPH TexX ke IHadeHuax A,/4,,.

Ta6bnuua [O.3 - KoacdhduumeHTbl ycTOMUMBOCTU Pe npu BHEUEHTPEHHOM cXaTuum
CMJIOWHOCTEHYATbIX CTEepPXHEeW B NJSIOCKOCTU OEUCTBUS MOMEHTa, coBnajaroLien cC
NSIOCKOCTbLIO CUMMETPUMU

YcnosHas rmbkocTb * 3Ha4deHue ?¢ npu npMBeaeHHOM OTHOCUTESTbH(
0,1 0,25 0,5 0,75 1,0 1,

0,5 967 922 850 782 722 6!

1,0 925 854 778 711 653 6

15 875 804 716 647 593 5

2,0 813 742 653 587 536 4!

2,5 742 672 587 526 480 4.




3,0 667 597 520 465 425 3!
3,5 587 522 455 408 375 3
4,0 505 447 394 356 330 3
4,5 418 382 342 310 288 2
5,0 354 326 295 273 253 2.
5,5 302 280 256 240 224 2
6,0 258 244 223 210 198 1
6,5 223 213 196 185 176 1
7,0 194 186 173 163 157 1
8,0 152 146 138 133 128 1
9,0 122 117 112 107 103 1
10,0 100 097 093 091 090 |
11,0 083 079 077 076 075 0
12,0 069 067 064 063 062 0]
13,0 062 061 054 053 052 0!
14,0 052 049 049 048 048 0
Mpopomkenue Tabnuubl 1.3
YcnosHas rmbkocTb * 3Ha4veHue P npn npMBeaeHHOM OTHOCUTESTbH(
2,5 3,0 3,5 4,0 4,5 5,
0,5 469 417 370 337 307 28
1,0 427 382 341 307 283 2~
15 388 347 312 283 262 24
2,0 352 315 286 260 240 2z
2,5 317 287 262 238 220 2(
3,0 287 260 238 217 202 1€
3,5 258 233 216 198 183 17
4,0 232 212 197 181 168 15
4.5 208 192 178 165 155 14
5,0 188 175 162 150 143 12
5,5 170 158 148 138 132 12
6,0 153 145 137 128 120 11
6,5 140 132 125 117 112 1C
7,0 127 121 115 108 102 0¢
8,0 106 100 095 091 087 0¢&
9,0 088 085 082 079 075 07
10,0 075 072 070 069 065 06
11,0 063 062 061 060 057 0%
12,0 055 054 053 052 051 0%
13,0 049 048 048 047 045 04
14,0 044 043 043 042 041 04
OkoH4yaHue Tabnuubl 1.3

YcnosHas rmbkocTb * 3HaveHune ® npu nprBegeHHOM OTHOCUTENLHOI

7,0 8,0 9,0 10 12

0,5 210 183 164 150 125

1,0 196 175 157 142 121




15
2,0
2,5
3,0
3,5
4,0
4,5
5,0
5,5
6,0
6,5
7,0
8,0
9,0
10,0
11,0
12,0
13,0
14,0

182
170
158
147
137
127
118
111
104
096
089
083
074
064
057
050
046
041
038

163
153
144
135
125
118
110
103
095
089
083
078
068
061
055
048
044
039
037

148
138
130
123
115
108
101
095
089
084
080
074
065
058
052
046
042
038
036

134
125
118
112
106
098
093
088
084
079
074
070
062
055
049
044
040
037
036

114
107
101
097
092
088
083
079
075
072
068
064
057
051
046
040
037
035
034

MpumeyvaHun

1 3HauyeHus koadpduumeHTos % B Tabnuue ysenuyeHsl B 1000 pas.

2 3HayeHus ?c cnegyeT NpMHUMMATb He BbllLE 3HAYEHWUN © .

Ta6bnuua 0.4 - KoachdpumumeHTbl yCTONUMBOCTHU Pe npy BHEUEHTPEeHHOM CXaTuu
CKBO3HbIX CTEpPXHEW B MISIOCKOCTU AEACTBUA MOMEHTa, CoBMnagaroLwen € niIoCKOCTbIO

cuMmMeTpumn

ycnosHas 3HaueHne %< npu OTHOCUTENBHOM 3KCLIEHTPUCUTETE M

”PV'HBae:leH 01 | 0,25 0,5 0,75 1,0 | 1,25 1,5 1,75 | 2,0

rmbkocTb
Xef
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
55 300 273 245 223 203 192 182 172 | 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
9,0 117 114 110 107 102 098 094 090 | 087
10,0 097 094 091 090 087 084 080 076 | 073
11,0 082 078 077 076 073 071 068 066 | 064




12,0 068 066 064 063 061 060 058 057 056
13,0 060 059 054 053 052 051 050 049 049
14,0 050 049 048 047 046 046 045 044 043
MpogomxkeHue Tabnuub [.4
YcnosHas 3Ha4veHune P nNpu OTHOCUTENTIbHOM SKCLIEHTPUCUTETE M
npuseneH 2,5 3,0 3,5 4,0 4,5 5,0 55 6,0 6,5
Has
rMOBKOCTb
Xef
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
55 147 137 128 118 110 102 098 095 091
6,0 135 126 119 109 103 097 093 090 085
6,5 124 117 109 102 097 092 088 085 080
7,0 114 108 101 095 091 087 083 079 076
8,0 097 091 085 082 079 077 073 070 067
9,0 082 079 075 072 069 067 064 062 059
10,0 070 067 064 062 060 058 056 054 052
11,0 060 058 056 054 053 052 050 048 046
12,0 054 053 050 049 048 047 045 043 042
13,0 048 047 046 045 044 044 042 041 040
14,0 043 042 042 041 041 040 039 039 038
OkoH4anue Tabnuupbl 1.4
YycnosHas 3HaveHve ®: npm oTHOCUTENbHOM 3KCLIEHTPUCUTETE M
"P”B::le*'“ 7,0 8,0 9,0 10 12 14 17 20
rMoBKOCTb
Xef
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
5,0 092 086 076 071 062 054 047 039




5,5 087 081 074 068 059 052 046 039
6,0 083 077 070 065 056 051 045 039
6,5 077 072 066 061 054 050 044 037
7,0 074 068 063 058 051 047 043 036
8,0 065 060 055 052 048 044 041 035
9,0 056 053 050 048 045 042 039 035
10,0 050 047 045 043 041 038 036 033
11,0 044 043 042 041 038 035 032 030
12,0 040 039 038 037 034 032 030 028
13,0 038 037 036 035 032 030 028 026
14,0 037 036 035 034 031 029 027 025

MpumeyvaHuna

1 3HauveHus koadbdmumeHToB ¢ B Tabnuue ysenudeHsl B 1000 paas.

2 3HaveHuna P cnegyeT NpMHMMaTb He BbllLe 3HaYeHun © .

Ta6nuua O.5 - lpuBegeHHble OTHOCUTENbHbIE 3JKCLEHTPUCUTETDI Mt ans

BHEUEeHTPEeHHO-CXaTbIX CTep)KHeVI C WWAPHUPHO-ONEepTbiIMN KOHLUAaMHN




o

Aol 3HAMEAHE M,r PR Mz, PABHOM
MOMSHTOB 0.1 0.5 Ko 4 LS | 20 | 30 | 40 [ 50 [ 70 [ 100 ] 200

1 | 0,10 | 0,30 | 0,68 | 1,12 | 1,60 | 2,62 | 3,55 | 455 | 650 | 940 | 19,40
- 20010047 |03 | 068|103 | 1,80 | 275 | 372 | 565 | 860 | 1850

’ 3010|010 022) 036055 | 1,17 | 1,95 | 277 | 460 | 740 | 17,20
M‘ M, 4010010010 o018]03] 057|103} 178335 |59 | 1540
5)010 010010 010] 015|025 | 048|095 | 218 440 | 1340

6| 010|010} 010]010]0i0]015]018]040]| 125|300 11,40

7| 010 {010} 010]| 010010010010/ 010/ 05| 17] 950

110,10 | 031 | 0,68 | 1,12 | 1,60 | 2.62 | 3.55 | 455 | 6,50 | 5,40 | 1940

21010 {022]046| 073 105 | 1,88 | 275 | 372 | 565 | 8,60 | 18,50

=-03 31010017038 | 0580801332027} 460|740 | 17,20
M8 M, 4 |o10| 014032049066 1,05 15222 |350]359 | 1540
5| 010 010026 | 041 | 057 | 095 | 1,38 | 1,80 | 295 | 470 | 13,40

6| 010|016 028 | 040 | 052 | 095 | 125 | 1.60 | 2,50 | 400 | 11,50

71010022 ]032 ]| 04205 |095|1,00f 135220350/ 1080

T 7000 [ 032 | 070 | 112 | 1,60 | 2.62 | 2,55 | 455 | 6,50 | 9,80 | 19,40

21010/ 028|060 090 | 1,28 | 196|275 | 372|565 | 840 | 1850

gm0 3| o10] 027|055 |08s] 115 | 175|243 ] 317 | 480 | 740 | 17,20
[T, 4| 010026 052|078 1,00 | 1,60 [ 220 | 283 | 400 | 630 | 1540
51010l 025|052 078|100 155 | 21027838 | 59| 145

61010 028 | 052078 | 1107 155|200 270 |38 560 | 1380
710100321052 |078 | 1,00 1,55 | 190 | 260 | 375 | 550 | 1300

T 610 [ 0.40 | 080 | 123 | 168 | 2.62 | 335 | 455 | 6:50 | 9,10 | 19,40

21010 040 078 | 1,20 ] 160 | 230 | 315 | 4,10 | 585 | 8,60 | 18,50

§=05 3| 010 | 040 ) 077 | 117 | 155 | 230 | 3,00 | 390 | 5,55 | 813 | 18,00
T, |4 |010] 040|075 | 113|155 230305380 | 530 | 7,60 | 17.50
' s | 010 | 040 | 075 | 1,10 | 1,55 | 230 | 3,00 | 380 | 530 | 7.60 | 17,00
6| 010|040 075 | 110 | 150 | 230 | 300 | 380 | 530 | 7,60 | 1650

-]

0.0 | 040 | 075 | 110 | 1,40 | 2,30 | 3,00 | 3,80 | 530 | 7,60 | 1600

OGosnauenun, npunamote @ madauye 4.3 .
M A s M

m€f~l‘=q N wc’ M]

)

KoacdpcbmumeHT Gnax OJNA pacyeTa Ha YCTOMYUBOCTb CXaTbIX CTEPXHEN
TOHKOCTEHHOIO OTKPbLITOro ce4eHus

1. KoadbpnumeHt Gnax ONs TUNOB CeYeHun, NpUBEAEHHbIX Ha pUCyHKax B Tabnmue [.6,
cnefyeT BblMMCNATL NO hopmyre

2

Cnax =

2
1+8B+|/ (1-0Bf + 1—5 a—%

, (0.1)



roe

8=4p/p;
B=1+2(B/p)(exlh ;

1=8w+0,1561\% / A,;’-);
’ (8.2)

=a/h
a=a - OTHOLWEeHne paccToAHUA & mMexagy UEeHTPOM TAXEeCTU U LUEHTPOM narmnba

CeyeHus K BblCoTe ceveHuns h;

=M,/N -
&= M - QKCLEHTPUCUTET MPUNOXKEHUS CKMUMAOLLEN CUIbl OTHOCUTENBbHO OCU X-X,

NPUHUMAaeMbIN CO CBOMM 3HaKoM (B Tabrnvue [1.6 nokasaH co 3Hakom "nntoc").
B dhopmynax ([.2) o6o3Ha4eHO

p=(L+1,)/(AN%)+a?

2
o= /(I h ) | .
e\ - 30eCb © - ceKTopuanbHbIi MOMEHT UHEPLINU CEYEHUS;

_ 3
It_(1/3)mti - MOMEHT MHEPLIMM CeYEHUS NpY CBOOOOHOM KpYYeHUN;

B ¥ - cooreetcTaeHHO LUMPVHA U TOMLWMUHA NMCTOB, 06pasyoLLMX ceveHne, BKovas
CTEHKY.

dopmynbl ana onpegenenua @, &, % p B unm ux sHauenns npvBedeHbl B Tabnuue

[.6.

2. KoappuuymneHt Gnax npwn pacyeTe Ha YCTONYNBOCTb CTEPXKHS LLBEMNIEPHOro ceyveHus

1>
(Npn 0603Ha4YeHnsAxX, NpUHATLIX B Tabnuue 4.6 (7Y~ *), - M-obpasHoro cevyeHust) cnepyet

BblYMCNATL No hopmyne ([.1), yuuTbiBas npu 3TOM, 4TO

npwm n=Dbt,/ht; , roe W TOSLWMHA CTEHKU; b TOSLWMHA NOSIOK:
A=ht(2+n) .
Im=tfh3b2(3+’2n)/[12(6+n)] =Ah2b2(3+Zn)/[12(6+n)(2+n)] (03)
Iy:htfb2(6+n)/12:Ab2(6+n)/[12(2+n)] .

|X:tfh3(1+2n)/[3(2+n)] :Ah2(1+2n)/[3(2+n)2] .

Mpn pacyeTe cTepxHA [1-06pas3HOro ceyeHus Ha LEHTpanbHoOe cxaTtue B dhopmyre

(O.1) cnepyeT npyHUMaTb &=0 nTorga B = 1.

Ta6nuua [0.6 - Koadbpuumentsr @ |, ¢ B



Tun ceyenns i o o B

0,25 0 0

OkoH4yaHue Tabnuubl 1.6

< LI, Lh —1,h, To dopmyse (3K.12)
2 - 5 npunoxena XX
y I,h

0 hy To xe
h
3429 4G3+17) 0
. 2
o N I e (6+m) 2+ )6+1)
I =
yl
) b

Oéozravenusn, npunsmeie ¢ mabauye J.6:
I, 1 [, — MOMEHTH! MHEPUHH COOTBETCTBEHHO GONBILEr0 A MEHBLIErO NOSCOB OTHOCHUTENBHO OCH CHMMETPHH

CEHEHHA Y-,

3. Pacuyer Ha yCTOMYMBOCTb BHELEHTPEHHO-CXaTbIX 3f1IeMEeHTOB [BYTaBpPOBOro
ceYyeHnsa ¢ OBYMS OCAMMU CUMMETPUN, HEMNPEPBLIBHO NOAKPENSIEHHbIX BAOMb OLHOW U3 MOMOK
(pvcyHok [.1), cnegyeT BbINOMHATL No dpopmyrnam (6) u (7) HaCcTOAWMX HOPM, B KOTOPbIX

KO3 prUNEHT Gnax cnefyeT BbIMMCIIATL NO hopmyne



 1+1/1,+al9,87
" 1+4[(;2+i§)/h2+exlh]

Gn
- (0.4)

€x
|
=

Pucynor /.1 — Cxema cedeHus 3/1EMENTH, NOAKPENJIEHHOT0 BAOJL NOJIKH

KoagpdbuumeHT ¢ crnenyet onpenensats no gopmyne (XK.4) npunoxenus XK.

Mpu onpepeneHnn ¢ 3HayeHue b cnegyeT NPUMHUMAaTb PaBHbIM PACCTOSHUIO MexXay
CEYEHUAMMN JnemMeHTa, 3akpenfeHHbIMW OT MOBOPOTA OTHOCUTENBHO NPOAOSNbLHON OCK
(paccTosHmne mexay y3namu KpensieHusi CBs3en, pacrnopok 1 T.M.).

IN

SKcueHTpucuTeT &= My B chopmyne ([.4) cuntaeTcs NONOXKUTENbHbLIM, €CIIN TOYKa
NPUNOXEHUa CUnbl CMeLLleHa B CTOPOHY CBOOOAHOM MOMKW; AONS LEeHTpanbHO-CXaTbiX
3N1eMeHTOoB &=0 :

Mpn onpeneneHun % 3a pacyeTHbI MOMEHT M cnegyet nNpuUHUMaTb HanboNbLUMK
MOMEHT B npejeriax pac4eTHoON ANVHbI b anemeHTa.

MpunoxeHne E
(obsi3aTenbHoOe)

KoacdpchbmumeHTbl Ana pacyerta a5ieMeHTOB KOHCTPYKLIMA C Yy4E€TOM pa3BUTUA
nnacTu4yeckux aecgpopmaumm

Tabnuua E.1 - KoadhcpuumeHTbl & , S . n



HauBonewue
T c A f sHaMeHus KodhpUIHEHTOR
un XEME CCUCHMA . 1 npn
CeHeIIMA Ay, Cx ey My=0%
0,25 1,19
y » >
s
0,5 1,12
1 S I | — 1,47 1.5
x A X | 1,0 1,07
o .
| y'\ As | y 2,0 1,04
0,5 1,40
oA
2 Xx—— —+ —-—-—x ]!O 1'28 1,47 2;0
-
A, ~5~0.54, 2.0 1,18
y 0,25 1,19 1,07
y:
| "4 0.5 1,12 1,12
3 | lqs
;"'—l—*"“‘ X 1,0 1,07 1,19
OgSA w ] y\[4f 2,0 1,04 ]w26
0,5 1,40 1,12
. . 1,0 1,28 1,20 2.0
4 |
0 1,18 1,31
02547 1y 034, ’
a 6) |7
s ) - J I N 1,47 147 2) 2,0
ly

OkoHuaHune Tabnuupl E.1



Cxema

HanGonsmmne

Tun CeHeHHA A
CEHEHHs e anasenusa koahduuMeHTOR
A, Cx cy n npu
My = 0*
6 025 1,04
a 1Y
0,5 1,07
o | Z x 1,47 3,0
1,0 1,12
0,547 ! 0,54,
| v 2,0 1,19
J
7 —x — 1,26 1,26 1,5
y
a ' 6)
)Y o4 y
== X
r— — X
8 N4 ';L 7 — 1,60 147 | 230
—_— A 6) 1,0
Y= — X
|l Y rl:..:.— x
b J
a) 6)
|y, A Ly 0,5 1,07 | 2)3,0
xw--—-+~-~~m-x b et et 1,0 1,60 1,12 {6) 1,0 \
9 ‘ 2,0 1,19
* Tlpu M, = O creayer NPUUKMATS A = 1,5, 32 HCKNIOYEHKEM CEUEHHS THNA 5,8, A4 KOTOPOro # =2, W 'mm;~
5,6, ana xoToporo n =3, !
Mpumevanus .
1 Ilpu ompenenewnnt KOd(QGULUMEHTOB IMT NPOMEKYTOUHBIX 3IHAYCHUI Ar /A, Domycraercs nHHEHHad,
MHTEPTIONALNS, '
2 3uauenne xodQOULHEHTOB ¢, Cy NPUHUMAIOT He Goxee 1,15%; re y — koadipuupesT HaaeKHOCTH MO
HArpyske, OMPEAENACMBIA KAK OTHOLWEHWE DaCUeTHOTO 3HEYEHMA JKBMBANSHTHOH (MO 3HAYSHMIO H3rUbaiOwero
MOMEHTA)} HArPY3KH K HOPMATUBHOMY.

Ta6nuua E.2 - KoacdhbpuumeHTbl “ % % nng pacyeTa Ha U3rmd NPAMOYronbHbIX MIIUT,

onepTbIX NO YeTbipeM U TpeM CTOPOHaM

MnuThbl Mpu b/a

1,0 1,1 1,2 1,3 1,4 1,5 1,6 1,7
OnepTble Mo | o 0,048 | 0,055 | 0,063 | 0,069 | 0,075 | 0,081 | 0,086 | 0,091
YeTbipem a 0,048 | 0,049 | 0,050 | 0,050 | 0,050 | 0,050 | 0,049 | 0,048
CTOpPOHaM
OnepTtble M0 | o Mpu &%
Tpem 0,5 0,6 0,7 0,8 0,9 1,0 1,2 1,4
CTOpoHam 0,060 | 0,074 | 0,088 | 0,097 | 0,107 | 0,112 | 0,120 | 0,126

O6o3Ha4veHus, npuHATbIEe B Tabnuue E.2:
b - ANMHHas CTOPOH; a - KOPOTKasA CTOPOHA; 4 _ [nvMHa cBOBOAHON CTOPOHBI; % - ANMHA CTOPOHbI, M€

MpunoxeHune X
(obs3aTenbHOE)



KoadhcdmumeHT ycTonumsoctu npu nsrude Po

XK1 KoadpdpumumeHT P nns pacyeTa Ha YCTOWYMBOCTb W3rMbaemblXx 3NEMEHTOB
ABYTaBPOBOro, TaBPOBOro WU LUBENSIEPHOrO CEYEeHUN crnefyeTt onpenensitb B 3aBUCMMOCTU OT
pacCTaHOBKN CBA3EW, pPacKpennsawwmx oxaTbli MNOSIC, BuMAA HarpyskM U Mecta ee
npunoxeHus. MNMpn 3TOM NpeanonaraeTcd, YTo Harpyaka AENCTBYET B MIOCKOCTN HanbornbLuen

l,>1 .
XeCTKoCTU (X~ Y ), @ OnopHble ceveHns 3akpensieHbl OT BOKOBbIX CMELLEHNA 1 MOBOPOTA.
XK.2 Ona Gankm u KOHCONMM [OBYTaBPOBOrO CEYEHUA C OBYMSA OCAMU CUMMETPUU

KoadhbnumeHT Po crnegyeT NpMHUMaThb paBHbIM:

npu #5085

Pp=01 : OK.1)

npu 1085

0p=0,68+02191=1 e oy

roe sHavenne ™1 criefyeT BbIYMCTISTL MO dhopMyne

I 2

h E
o=y v R
X f y
. (XK.3)
B dhopmyne (2K.3) o6o3HaueHo:
V' - koadbdpuumMeHT, BbluMCNAEMbI cornacHo TpeboBaHuam »K.3 HacTosLlero

NPUNOXEHUS;
h - nonHas BbicOTa ceYeHWUsi NPOKATHOrO ABYyTaBpa UMW PacCTOsiHE MEXAYy OCSIMM
nosicoB (MaKeTOB MOSICHbIX TMCTOB) COCTaBHOIO ABYTaBpa;

b pacyeTHas AnuvHa 6ankm unm KOHCONW, onpeaensiemasi cornacHo TpeboBaHUsM
8.4.2 HaCToALLNX HOPM.

XK.3 3HauyeHue koacpdpuumenta ¥ B opmyne (PK.3) cnegyeT BbIMUCNATbL MO
dopmynam Tabnuy, XK.1 n XK.2 B 3aBUCMMOCTM OT KONMYECTBA 3aKpeneHnn cxXaToro nosca,

BMOA Harpysku 1 MecTa ee NpUIoXeHus!, a Takke oT koadduumenta ¢, paBHoro:
a) 4ns NPOKaTHbIX ABYTaBPOB

2

|
oc=1,54|—t %
y , OK.4)
roe b MOMEHT WHepuMm npu CcBOBOAHOM KpyyYeHuWn, onpenensieMbiid COrfacHoO

npunoxexuo [,
h - nonHasa BbICOTa ceYeHus;



6) ANst cOCTaBHbIX ABYTABPOB M3 JIMCTOB CO CBAPHbIMU UMK (PPUKLIMOHHBIMU MOSICHBIMM
coeanHEeHNsIMM

2

3
Lets at
o=8 — 1+ —
hbf b t3
e
, (K.5)

roe obo3HavyeHo:
ANsi CBapHbIX ABYTaBPOB U3 TPEX JINCTOB:

t b
f n ™" - TonwuHa u WnpuHa nosica danku;

h - paccTtoaHve mexay ocsiMu NosCoB;
a=0,5h;

t=
t - TonwmHa cteHku ( b );
ANSA COCTaBHbIX ABYTaBPOB C (PPUKLUMOHHBIMU NOACHBIMU COEANHEHUSMM:

t
- CyMMapHasa TosilnHa JIMCTOB nodca U noJikn NoACHOIo yrorsika,;

b LUMPUHA NNCTOB MOSICA;

h - paccTtosiHMe mexay ocsiMM NakeToB NOSICHbIX NUCTOB;

a - LUMPUHA BePTMKamnbHOW NOSKMN NOSICHOTO Yrosika 3a BbIYETOM TOJLLMHBI €ro MOJIKK;
t - cyMmapHasi ToNLMHA CTEHKM U BepTUKarbHbIX MOMOK MNOSICHbIX YrOJKOB.

Ecnn Ha yuactke 6Gankm b antopa My No CBOEMY O4YepTaHWlo OTNuyaeTcs OT
npuBedeHHbIX B Tabnuue .1, To gonyckaetcst 3HadyeHne ¥ onpegenstb no oopmynam ans

. M
Hanbonee 6rM3Koi No 04YepPTaHMIO AMOPbl ¥, B KOTOPYH MOXET ObITb BNMcaHa dakTuyeckas
antopa.
B cnyyasx korga y KoHconu 6anku cxaTtbli MOSIC 3akpenneH oT 6GOoKoBOro

nepemeLLeHns B KOHLe 1nu no ee anuHe, aHadeHne ¥ pgonyckaetcs NpyHUMAaTh paBHbIM:
NMpu COCPeOOTOMEHHOW Harpyske, MNPUMOXKEHHOW K pacTsHYTOMY MOsiCy Ha KOHLe

KOHCONW, \"_1’75"’1, roe 3Havenve V1 cnedyeT MPMHMMATbL COTMACHO MPUMEYaHWMIO K
Tabnuue XK.1;

B OCTarbHbIX Cy4asX - Kak A KOHCONM 6e3 3aKpeneHni.

K4 [Ona paspesHon Oanku ABYTaBPOBOrO CEYEHWA C OOHOW OCbH CUMMETPUU

(pycyHok K.1) koadbdpurUMnEHT Po cnenyet onpefenatb no tabnuvue XK.3, rge 3HavyeHus P2 ,

?2 1 n cnepyet BbluMCHISITL MO hopMynam:

1, 2hhy g

(pl \|’a IX lezf Ry
; (XK.6)

(P2=\Valx ) ﬂ ' =

I, |62f Ry

; OK.7)



IX
L+,

n=

. (K.8)

B dopmynax (XK.6) - (?K.8) o6o3HaueHo:

Va . KOS(PPULMEHT, BblYMCIIAEMBIN MO hopmyne
\Va=(B+ l/ B*+C )D L K.9)

h - paccToaHne mexagy ocsamMu NOKACOB;

hl " f'b - pacCtodHMe OT UEeHTpa TAXeCTun ce4vYeHnA OO0 OCUM COOTBETCTBEHHO bonee
Pa3BUTOro U MeHee pa3BUTOIO NOACOB,

b pacyeTHass anuHa 6anku, onpegensemast cornacHo TpeboBaHusam 8.4.2
HACTOSILLNX HOPM;

| |

1 m 2 - MOMEHTbl MHEpLMM CeYeHns bonee pasBUTOrO U MeHee Pas3BUTOro MOsiICOB
OTHOCMUTENbHO OCU CUMMETPUMN ceYeHns 6ankm COOTBETCTBEHHO.

Ta6bnuua X.1 - Koadppuument ¥ ansa 6anok ABYyTaBPOBOro ceveHUs ¢ ABYMS
OCAAMU CUMMETPUMU

' Konsriecrso Tlos Kaoadd FY npn XQ
5 c,
cxmto:;l 'I:Il::[(:a Buy Harpy2xn B BPONETE Jmiopa My K XGTOpOMY
B Hponere Ha yuacTRe Iy TpHAOKeHA 01 Sx<40 40<xS400
HATPY3Ka
Bes saxpennennit CocpeaoToueHnan
Coxcayerii 1,75 + 0,09 3.3 +0,0530— 4,5-10%¢¢
1= PacTaHy TR 5,05+ 0,0%: 6,6+0,0530.—4,5-10%¢"
eof
Pasnomepto ] _ Cxatriif
pacnpeAeneHyan ST PacriuyTeilh 1,60 +0,08¢ 3,15+ 0,040 - 2,7- 107
L= 3,80 + 0,08 5,35+ 0,040 - 2,710%
Nea v Gonee, nensmue Jeobasn T
nponet ! Ba pasHbe /| ThoGoi 225+ 0,07 3,6+ 0,040 - 35107
qaCTH Iq’ !
fi |
) SR A — )
ORHO B cepenyHe CocpegoTodeHHan
B CepeauHe lf Thoboii 1,75y,
.
)
CocpenoToaeHRas | c "
B YETBEPTH ! HATEL 1,14y,
L ; PacTAHyTHIH 1,60y,
Pasromepuo -
pacnpenenerHas i CmaTsit 1,14y,
lgf I : PacTanyThit ) 1,30y,
I puneyanue—3nayeHne Y| cASAYET NPURHMATE PABHBIM ' TIPH ABYX ¥ Gonee 3aKPEnIcHHAX CKATOTO TIOACA B NPOTIeTe,

Tabnuua X.2 - Koadcpuument VY pgna xecTko 3agenaHHbIX KOHconewn
ABYTaBpPOBOro ce4eHusi ¢ ABYyMS OCAMU CUMMETPUHU

Bua Harpysku | MNosc, K \ KoadpdumumneHT ¥ npu OTCYTCTBUMN 3aKpenneHnm




KOTOpOMY CXXaToro nosica v nNpm 3Ha4YeHnax *
npunoxexHa 4<a<28 28<0<100
Harpyska
CocpepoToydeHHas PactaHyTbin 1,0+0,160 4,0+0,050
Ha KOHLe KOHCOoMun CxaTtbin 6,2+0,080 7,0+0,050
PaBHomMepHO PacTaHyTbIn 142
pacnpegeneHHas
b, [
[ y —
- -
L~
X X
-3
< t
=Y
[ — :
J

Pucynok K.1 — Cxema JByTaBpOBOI0 Ce4eHnsI € OXHOI 0CLI0 CHMMETPHH

Ta6nuua X.3 - Koadbpuument

CxaTbiit nosic KoadbdbuumeHT ® npu 3HayeHum
0o 0,85 cebiwe 0,85
Bonee pa3BuTbIn ¢;=1 n 1-n
o J021+068] — + <1
Py Py
MeHee pa3BuTbIi 9, 068+021¢,=<1

K.5 3HayeHnus B, C n D B dhopmyne (K.9) cnegyet onpegenate no tabnvuam XK.4 un
K.5 B 3aBMCUMOCTU OT KOS(PPULIMEHTOB:

8=n+0,734B . (>K 10)

p=n+1,14503 : (OK.11)

2
B:(Zn—l 0,47—0,035(% )[1+ % —0,072(% ) .‘
 (0K.12)

2
n=(1-n) 9,87n+0,385#(%)
2
, 0K.13)



roe 3HavYeHumss n, bl, h,

I,

IEf cnegyet npuHMMaTb COrMacHO HacTodlemy

|
NMPUNOXEHUI0, @ ' - cornacHo npunoxexuto L.

Koadbdpmument ¢ B Tabnuue »K.5 cnegyet onpeaensts no dopmyrne (XK.4).

Ta6nuua X.4 - Koacpcpuument B

Cxema CeMeHIs | MECTO Koadpuuuent B npy narpysxe
MIPHAOREHHS HAFPY3KH COCPEAOTOHEHHOH paBtoMepHo BBIZLIBAIOLLCH
B CEPEIUNE TponeTa pacnpezenensol MUCTE H3rHG

I l 8 w B
J. * -1 pL-1 B
| 1-8 I-p -B
P
I; ‘ - -« B

Ta6nuua X.5 - KoacppuumeHntsl C u D

Bua Harpysku

CocpepoToyeHHada B cepeamnHe
nponeta
PaBHOMepHO pacnpeageneHHas
Bbi3biBatoLlas YncTbin U3rnd

KoadhdmumneHTt C npu ceveHum

ABYTaBPOBOM TaBpOBOM
(n§0,9) (n = 1'0)
0,330 0,08260:
0,481n 0,12020.
0,101n 0,02530

KoadppuumeHt D

3,265

2,247
4,315

XK.6 Ona peytaBpoBoro ceveHus npu 0,9 < n < 1,0 koacbdmumneHt Va cnenyet
onpenenaTb NNMHEMHOW WHTeprnonsuMen mexagy 3HavyeHUAMW, MoslydeHHbIMU no opmyne
(*K.9) ona peytaBpoBoro ceyeHus npu n = 0,9 n onga TaBposBoro npu n = 1.

[lna TaBpOBOro ceyeHnsi NpuU COCpPeaoTOYEHHOW UMM paBHOMEPHO pacnpeneneHHou

Harpyake n ¢<40

koacpcpuLmenTl V2 cnepyet ymHoxats Ha (0.8 +0.0040




B 6ankax ¢ meHee pa3BuTbIM CXXaTbiM nodcom npu n > 0,7 n 5<ki/b,=25
1,025-0,015L¢

3Ha4yeHue
KoadpdpmumeHTa P2 HeoBxoanmo YMEHbLINTL YMHOXEHUEM Ha ( /b, ) n cnegyert
npuHMMaTh Npyn 3ToM He 6onee 0,95. 3HaueHus be/b,>25 B Takmx BGarnkax He JOonycKarTCA.

K.7 Ona 6anku wBennepHoro cevyeHmsa KoadduuneHT Po Jornyckaetcs npuHMMmaTb
paBHbIM (Pb:0’7(P1, roe $1 crnegyeT onpefenstoT kak ana 6anok ABOSKOCUMMETPUYHOTO
ABYTaBPOBOro ceveHuns, ncnonbaysa hopmynsl (K.3) u (K.4), rae 3HayeHus K : ly , k cnepyet
npUHUMaTh Ansa weennepa.

MpunoxexHne U
(pexkomeHayemoe)

PacyeTHble AJfIMHbI KONTOHH U CTOEK

Ta6bnuua WU.1 - KoadpcpuumeHTbl pacyeTHOM ANUHbI M KONMOHHBLI (CTOMKM) C
ynpyrum 3akpensieHMemM KOHL0OB



CxeMa KOJOHHEI (CTOKH)

_ 5A(@+4)+ B025a+1.2) w1y
SA@+ )+ Ba+24) '

05 £ ns20

=05 J (o +4.3)(yor +4.8) ; “2)
(e +2.4)yree +2,4)

05 <=p=10

Ilpn 0So<ee u <987
f 3+13 . i
=314 |————"—— ©(U3
~ af +3a+ ) #3)
l’l 21,0; “‘

opuo =0 u B >9,87
u=1

O6ozrauenus, apursmete & mabnuye H.1:

o= Kl ) K’
= M = H
EI EI
_Ku
W = —= —oTHOMICHHE KOMPHUIIMEHTOR KECTKOCTH YIIPYTOTO 3AKPLIUIEHHS OTIOPHBIX CeveruH croiiuy,
m
roe K m — KOIPUMIMERT KECTKOCTH YAPYTOr0 3aKperlenns, H-cM, pasHbLi 3o peakTHEHOro

MOMEHT2, BOSHKKRIOIErO B ONIOPHOM Ce4eHMH IIPH €70 NOBOPOTE Ha yron  =1;
K n — KoathduuwenT sxecTROCTH YOpYrol onopal, Hic, paBRBI sHauenmIo peaicriBIof CHIIL, EOIMHKAIOMICH B
OMOPHOM CEYEHHI IPH €ro cMeILIeHHE Ha &= 1,
lMpumeaanne —3navemun K m 1 K W1 HEKOTOPBIX PAMULX CHCTEM NpHBefeHst B TaGnuue H.2.

Tabnuua U.2 - KoadhcpuumeHTbl KeCcTKoCTH K ] Kn OIS KOJSTIOHH (CTOEK) paMHbIX
cuctem



Homep dopmynnr

3uaveHus

Cxewma pamei JUISE CXEMBI
no Tabmuue H.1 Knu K,
K, =0;
(H.1)
npu ¥ = 3EI,
a=0 n 113
W.2) . EI
npu K, =3 L, +1,)
Y =00 l1l2
@.2) 4AEI
pH K =—21
\l[ =0 ll
3EI
#.2) Ky=— Ll +1,);
npH 1“2
V= 3EI
Kml = 2 (ll +lz)
L,
) o
Tpu K, =—ll—1(411 +31,)
Y = 1“2
(1.2) 3EI
TpH K, =—
\l’ = ll

KoaccpuumeHTbl pacyeTHoM anunHbl M yyacTkoB cTyneH4YaTbIX KOMOHH




.1 KoapdpunumeHT pacyeTHON OSIHBI Hy Ona 3awemMieHHOro B OCHOBaHUU HUXKHEro
yyacTKa O4HOCTYNeH4YaTon KOMOHHbI crieayeT NpMHMMaThb:

Nnpu BEPXHEM KOHLLE KONOHH, CBOGOAHOM OT 3aKpenseHun, - no tabnvue U.3;

npuv 3akpenneHnn BEpPXHEro KoHua OT NOBOpOTa, HO NPU BO3MOXXHOCTU ero cBoGoaHOro
cMelleHus - no tabnuue N.4;

npwn 3akpensieHn BEPXHEro KOHLA OT CMELLEHNS No hopmyrne

_ Miz"'“il(ﬁ_l)
M= B

, (N.4)

roe M2y M1 woachdpuumMeHTbI pacueTHONM AMMHBI HKHETO yyacTka KOJTOHHbI Mpu

F,=0 F,=0
Harpyskax ! n 2 COOTBETCTBEHHO, oOnpegensieMmble Mpu LApPHUPHOM OnMpaHun
BEpXHero koHua no tabnvue .5, a npu 3akpenneHun ot noBopoTa - no tabnuue V.6.
B Tabnunuax .3 - 1.6 o6o3Ha4eHo

!
o

I, | .
roe 1, 2, h , b MOMEHTbI MHEPLUUN CeYEHUI U ANNHBI HUXKHETO N BEPXHEro Y4acTKOB
KOMNOHHbI COOTBETCTBEHHO;

p=(Fi+F.)/F, |

N.2 KoapdunumMeHT pacyeTHOM ASNHLI Ha ANl BEPXHEero y4vactka OAHOCTYNneH4aTown
KOJTOHHbI BO BCEX Cry4asax cnegyeT onpeaensats no opmyne

Hp=pg /0y <3 . (1.5)

.3 KoapdpurumeHT pacyeTHON OSIHBI Hy Ona 3awemMieHHOro B OCHOBaAHUU HUXKHEro
yyacTKka ABYXCTYneH4YaTon KOMOHHbI (pUcyHOK M.1, @) npu yCnoBusX 3akpenneHns BEpXHEro
KOHUa, yka3aHHbIX B Tabrnvue V.7, cnegyet onpenensatb no gopmyrne

2 2 2 2
_ Blum1+([}2“m2+um3)(l+82) Il/Iml
= 1+B,+P,

, (1.6)

e Pr=Fi/Fs . Bo=Fo/Fy . 8,= b1k

Hmi - Hmo  Hmgo koadduuMeHTbl, onpeaensemble (no Tabrnuue W.7 kak ans

OLHOCTYNeHYaTbIX KONOHH No pucyHky W.1, 6, B, r);



|m1:(|1|1+|2lz)/(|1+lz)
- NPUBEAEHHOE 3HaYeHMEe MOMEHTa MHepPLMWU CeYeHUs ydacTka

o +

,cl,rleow(I1 lz).
Fl |:2 F3

3pecb 1, 2, - NPOAONbHbIE CUMbl, MPUINOXEHHbIE K BEPXY HUXKHEFO, CPEOHErO U
BEPXHEro Yy4aCTKOB KOJIOHH C MOMEHTaMuM WHepuumn 1, 2, 3 n anuHamu '1, E, b
COOTBETCTBEHHO.

o +
[MpuBegeHHoOe 3Ha4yeHWe MOMEHTa WHepuuMM CeYvYeHUs yyacTka OfVHOW (lZ E) Ha

pucyHke V.1,6 cnegyet onpeaenatb no popmyne

Iz = (kb +1b)/(b+h)

a)‘ 6) B) r)
E E|
=1 i ~ ol |1
E|l® ~ EwE) L < ||®
2 :T:N IHZ ? 3
o L}
T
E|| it FE}F,|
h:l_a Im ! ':F I).'JJ
o I ] e Il m~ ~
4 (e s S

Pucyriox H.1 — Cxema fBYXCTYmeHYaToH X0ROHHDI () H YCNIOBHBIE CXeMbI 3ArPY>REHHI HPH NPUIOKEHHH CHJI
Fy, Fo u F3 co00TBETCTBEHHO K HIKHEMY (6), cpennemy-(g), BepxHemy (2) yHacTkam

N.4 KoapdurumneHTsl pacHeTHON OfUHbI: H2 ONs cpefHero ydactka ABYXCTyneH4aToun

KOJTOHHbI ANTMHON lz n Hs Ona BepxXHero y4yactka KOJIOHHbI ANTMHON 1‘2’ cnenyet onpenendartb no

dopmynam:
Ho =M/ 0 - (N.7)
H3=py/op<3 , (1.8)
. =£ |1! l:2+F3!
27 |4ﬁ+5+5)
roe ;
b/ wR
. |3(F1+F2+F3)

Tabnuua WU.3 - KoadhcduumeHTbl pacyeTHOU AOSIUHbI M pns oAHOCTyMeHYaTbIX
KOJIOHH C BEPXHUM KOHL,OM, CBOOOAHbLIM OT 3aKpenneHnn



vy

Pacueryan oy . Koadd T Wy Nps n
cxemMa

- 0 0,1 62 03 04 0.5 05 0.7 08 6.4 Lo 1,2 14 1,6 1.8 20 2,5 30 1 100 § 200
0 20 [20 120202020020 2002020 2020520 20} 20 (2020 20]|20(20

02 | 20 {201 f202]203|20¢ 205|206 206|207 208|200 210]|212(214]215F217]|2211240 276 | 3,38
04 | 20 |204f208 201|223 ) 208220 | 225|228 232235 | 242 1248|254 [ 26026628 — | — | —
06 | 20 | 2312200228 236 240252 | 250 | 266 | 273 {280 | 293 {3051 317 (328 [339] — | — [ — | —
08 | 20 V225 242|256 (270 | 283 296 | 307 i3t7 327 336|355 (3m| — | — | - —-|—71—1 —
10 |20 J250 273 204313329349 3503738740 | — | — 1 — | —| —1—1 —| —| —
15 § 30 [343 377|407 |a3s|a6tfess|sos| — | —fi— | —| - | - —|~|—=|—=|—|—
20 |40 t4m|a90]sw|ser|emn| — | -1 — | ~| =] =] —|—-|—|—~-1—|—=]—

25 |50 ls555/608]656l700] — | — | -~ — | —] -1 —| -] —-—|—-} -] —1—=|—1—
30 |60 |6esitas|tel — | - |~} | —-|~-|—-1—=|—=|—-|—|~i—|—|—|—

Tabnuua U.4 - KoacdhcuumeHTbl pacyeTHOU AOJIUHbI M pns oAHOCTyMeHYaTbIX
KOJIOHH C BEePXHUM KOHLIOM, 3aKpensieHHbIM TONIbKO OT NOBOpOTa

PacucTias o Konddmunent |1, 1ipH 3Ha%eHmM n
cxend

0 Q.1 0.2 03 04 95 06 0.7 08 [X] L0 1.2 14 16 18 20 25 50 | 100 | 200
0 20 192 [ 1,86 | 1,80 | 1,76 [ 1,70 | 1,67 | 1,64 | 1,60 | 1,57 | 1,55 | 1,50 | 146 | 1,43 [ 140 [ 1,37 { 1,32 | 1,18 [ 1,10 | 1.05

VE jo2 120 |13 |1e7 |82 {176 |71 | 168 | 164 | 162 | 1,59 | 1,56 252 | 148 | 145 | 141 130 133 |20 | L0 | —
e 04 |20 [194 | 688 | 1,83 [ 1,77 J575 | L7z (069 [ 166 | 1,62 [ 61 | 857 1,53 [ 1,50 [ 148 |15 [140 | — | — | —
& 06 |20 [1,95 1,81 | 1,86 | 1,83 11,79 | 1,77 [ 1,76 | 1,72 | 1,71 [ 1,69 | 1,66 11,63 | 161 |15 | — | — | — | — | —

T
— F; 0,8 2,0 1,97 | 1,94 11,92 | 1,90 | 1,88 [ 1,87 | 1,8 | 1,85 1,83 | 1,82 | 1,80 | 1,79 — —_ —_ —_ —_ - —_
] 2,0 2,00 12,00 | 2,00 | 2,00 } 2,00 [ 2,00 | 2,00 | 2,00 [2,00 |2,00 | — —_— — —_ —_ — J— —_ —
= 15 |20 l2xz 225 |a3 jase ez |oss ozl — | - | = | = | -1 = | = | =) =] =| =] —
. 2,0 20 |245 j266 |281 )29t 300 | — | — ] —t — | — | = | =1 — | =] — ] — | — ¢ — | —
1 2,5 25 294 \j.ﬂ 334 1350 | — | — —_— — — — — — — —_ —_ — — - —
1 30 {3 (s faolsmfan| — 1 — | -4 - | [ —| —| =1 — | = | =0 — | — | — | —
Tabnuua W.5 - KoaddpuumeHTbl pacyeTHoi anuHbl M2 u M1 png

OAHOCTYyNneH4YaTbIX KOJIOHH C HenoABUXHbIM LUAPHUPHO-ONEepPTbIM BEPXHUM KOHLOM

Pacuernan I KoatypnurenTsl [yx o Uy NpH 64 4,
e 2

| ot [ o0z | 03 [ od [ 65 | 06 | o7 | 08 [ 08 [ 10 [ 12 [ 4 ] L6 | 18 J 20
Koadduuteny i,

0,04 1,02 i34 2,25 2,59 2,85 3,08 3,24 3,42 3,70 4,00 4,55 5,25 5,80 6,35 7.20
0,06 0,81 147 1,93 226 2,57 2,74 3,05 3,05 1,24 3,45 3,88 4,43 4,50 543 5,94
3,08 0,36 1,31 1.73 2,05 2,31 2,49 2,68 2,85 3,00 3,14 3.53 3,93 4,37 4,85 528
0,1 0,83 1.2t 1,57 1,95 2,14 2,33 2,46 2,60 2,76 2,91 3,28 3,61 4,03 443 4,85
0.2 6,79 0,98 1,23 146 1.67 1,85 2,02 2,15 2,28 240 267 2,83 3,11 3,42 M
9,3 0,78 0,90 1,09 1,27 1,44 1,60 1,74 1,86 1,98 1 235 2,51 2,76 2,99 3,23
0.4 0,78 0,88 1,02 117 1,32 1,45 1,358 1,69 1,81 1,92 2,14 2,31 2,51 2,68 2,88
0.5 0,78 0,86 0,99 1,10 1,22 1,35 1,47 1,57 1,67 1,76 1,96 2,15 234 2,50 2,76
1.0 0,78 .85 0,92 l G99 1,06 1,13 1,20 1,27 134 1,4} 1,54 168 1,82 1,97 2,10
Koadipnanerr py
004 0,67 0,67 0,83 125 1,43 1,55 1,65 1,70 1,75 1,78 .34 1.87 1,88 1,90 1,92
0,06 0.67 0,67 o8 [Kig) 1,27 1,41 1,51 1,60 1,64 170 1,78 182 1,84 1,87 1,88
008 0,67 0,67 0,75 0,98 1,19 1,32 1,43 1,51 1,58 1,63 1,72 £77 1,81 1,82 1,84
@1 0,67 0,67 Q0,73 0,93 i1l 1,25 1,36 1,45 1,52 1,57 1,66 1,72 177 1,30 1,82
0,2 0,67 0,67 0,69 2,75 9,89 1,02 1,12 121 1,29 1.36 1,46 1,54 1,60 1,65 1.69
9.3 0,67 0,67 0.67 0,7t 0,80 0,90 0,99 1,08 115 122 1,33 141 148 1,54 1,59
0.4 0,67 0,67 0,67 0,59 0,75 0,84 0,92 1,00 1,07 113 124 133 1,40 147 1,51
0.3 0.67 0,67 0,67 0,69 0,73 0,81 0,87 0,94 1,63 1,07 LI7 1,26 1,33 1,39 1,44
[ A4] 12.67 67 0,67 0,68 0,71 0,74 9,78 0,82 0,87 0,91 0,96 1,07 113 1,19 1,24

Tabnuua W.6 - KoadhcpuumeHTbl pacyeTHOM AJIUHbLI iz y M1 ppg
OOHOCTYNEH4YaTbIX KOJZIOHH C HenoABWXHbIM BEPXHMM KOHLIOM, 3aKpensieHHbIM OT
nosopoTa



Patueraas I, Koaddmupevel iy o pyy nph £/ 7y
. }: 91 | 92 | 03 | & | 05 | 06 | 07 | 08 | 09 W 7 12 [ 1& | L6 | 18 ]| 20
Koadpnmamrent ¢z
0,04 | 0,78 | 1,92 | 1,53 173 | 2,01 | 221 | 238 | 254 | 2,65 | 2,85 | a.24 | 3.0 | 420 | 476 | 523
0,06 0,70 0,86 1,23 147 1,73 1,93 2,08 223 2,38 24% .7 231 317 3,30 392 4,30
0,08 68 0,79 1,05 1,31 1,54 1,14 1,91 2,05 2,20 231 2,55 2,80 31 345 3,73
G,1 0,67 0,76 1,00 1.20 1,42 1,61 [,78 1,92 2,04 2,20 240 2,60 2,86 3,18 341
0,2 0,64 8,70 0,79 0,93 1,07 1,23 1,41 1,50 1,60 1,72 1,92 2,11 2,28 2,45 2,64
03 0,62 0,68 0,74 0,85 0,95 1,06 1,18 1,28 2,39 1,48 1,67 1,82 1,95 2,12 2,20
0.4 0,60 3,66 0,7t 0,78 0,87 0,99 107 1,16 1,26 134 1,50 1,65 1,79 1,94 2,08
05 | 059 | 065 | o70 | 077 | 032 | 093 0,99 1,08 1,17 1,23 139 1,53 1,66 .79 1,92
10 0,55 0,60 0,65 0,70 0,75 0,80 0,85 0,90 0,95 £,00 1,10 1,20 30 1,40 ' 1,50
KoaddrlnesT [,
0,04 0,66 0,68 0,75 0,94 1,08 1,24 L37 1.47 1.55 1,64 1,72 1,78 [,81 1,85 1,89
0,06 0,65 0,67 1,68 0,76 0,94 1,10 1,25 1,35 1,44 1,50 1,61 1,69 1,74 1,79 1,82
0,08 0,64 0,66 0,67 0,68 0,84 1,00 1,12 1,25 1,34 1,41 1,53 1,62 1,68 1,75 1,79
Q1 0,64 0,63 0,65 0.65 0,78 0,92 1,05 1,15 1,25 1,33 . 1,45 1,55 1,62 1,68 L71
62 ] o062 | o64 | 065 | 065 | 068 | 073 | 083 | 092 1,01 1,09 1,23 1,33 141 1,48 1,54
0,3 0,60 0,63 0,64 0,65 0,66 0,67 0,73 0,81 0,39 0,94 1,09 1,20 128 1,35 1,41
04 0,58 0,63 0,63 0,64 0,64 0,66 0,68 0,75 0,82 0,88 1,0t 1,10 1,19 1,26 132
0,5 0,57 0561 0,63 0,64 0,64 0,65 0,68 G472 0,77 0,83 0,94 1,64 1,12 L9 1,25
1,0 9,55 0,58 0,60 0,61 0,62 0,63 0,65 0,67 0,70 297 0,80 0,88 0,93 1,01 1,05
Hm1 Hm2  Hps
Ta6nuua WU.7 - KoachdunumeHTnbl : :
Ycnosua 3HayeHnss KOAPPULMEHTOB
3aKpenneHus Hing Moy ‘ g
BEPXHETO KoHUa NPV YCINOBHOWM CXEME 3arpyXeHWs Mo PUCYHKY
KOJIOHHbI n.1,6 N.1,8 N.A,r
CeobogaeH ot 2,0 2,0 T
saKpennexum ("1 - no Tabnuue V1.3 npu
L o
o, = e
L+l I, )
3akpenneH oT My Hy Hy
rosopora, ("1 - no tabnmue N.4 npu “=2) (*+ - no Tabnuue V.4 npu
aonyckaet |
cMeLLeHve . mt
Lo+ I
1 3 )
SakpenneH ™ | ™ My
LHAPHWPHO, HEe (*11 - no Tabnuue W.5) (*12 - no Tabnuue W.5)
paonyckaet
cMelLleHus!
3aerI'IJ'IeH oT Myq | Mg Mo
nosopoTa 1 (M1 - no Tabnuue W.6) (12 - no Tabrmue 1.6)
cMeLLeHns

K pac4yeTy 35fieMeHTOB Ha yCTaJioCTb

MpunoxeHue K
(pekomeHayemoe)

Ta6nuua K.1 - Fpynnbl 3neMeHTOB U COeANHEHMIN NPU pacyeTe Ha YyCTanocTb




X

e Cxema 3neMEHTa W DaCcnoNnokeHHe X ADAKTEDHCTHKA HICHMEHTA [pynna
ILI1. PAactETHOrC CeUeHRR p P REMEHT 2NEMBHTOB
OcHOBHOM METAIN C IPOKATHEIMY HITY I
o - obpaboTanubIMU MEXaHHYECKHM TIYTeM KPOMKAMH
~ ‘ To xe, ¢ kpomxamH, cOpe3aHHEIMH MAIIHHHOMA 2
{ @ rasoBoif peskoii
‘ et
OcHOBHO#1 MeTann ¢ 06paGoTaHHBIMH
MEXaHUYECKHM ITYTEM KPOMKAMHE, NIPY pasHO
THPHHE U DAfHyce NIEPEXoHa ¥y MM:
2 200 ' 1
10 4
2 OcHorrOR MeTann 8o HPUKIHOHRLIX COeTHEHUsX 1
3
QctoBHOM meTant B GoaTopoM (GONITEL KNacca
TOYHOCTH A) COCIMHEHHHN B CEYSHMNX N0
OTBEPCTHIO!
a) (IpK NAPHBIX HAKTAIKAX 4
4 0) EpH OJHOCTOPOHHHX HARKNATKaxX 5
P~
[epexon u 3aKpyraehye (K12CC YMCTOTS Fa30BOH 2
pesky | mwiu peseponka) mpu 0.2 72°%, r 20,56
5
dacoHKH NpAMOYTONEROH GOpMEL, NPHBapeHHEIE 7.
BCTBIK HUTH BTaBp K MIEMEHTaM KOHCTpYKUME Ge3
Mexanggeckoil 00paboTKi nepexosa or PacoHKH ¥
6 BNEMEHTY

MpogomkeHue Tabnuubl K.1



No Cxema DREMCHTA ¥ pacnonoenue XapaxrepucTHEA 2neMeHTa [pynna
o PacyeTHOro CeUutHuA ANEMEHTOB
DacoHKH, NPHBAPEHHbIE BCTHIK HAH BTABP K 4
CTEHKAM 1 noAcam GRIOK, & TAKKE K aNeMEHTaM
tepm npu 4 = 45°
®acoHKH MPAMOYTONBHOM WK TpaneuueBUAHOH 7
dopMet, NpHBRAPEHHEIE k MOAcaM Ganok BHAXAECTKY
¢ 06BapKoit 0 KOHTYPY HAXNECTKN 6e3
‘ MexaHudeckoif o6paboTkH IMBOB
8
Creixopofi HeoOpaGoTaHHEIH 115085 HArpysKa 4
[epreHAHKYIAPHA CBAPHOMY [WBY; CTEIKYEMBIE
9 JNeMEHTEL ONHNAKOBOH IMPHHE! 1 TOAIIHE!
e,
2 Cratkopolt HeoGpaGoTAHHENA ITOB; CTHIKYEMb!E 5
3t 3AEMEHTHI PasHOH NIMpPUHEL ANH PasHOR TONIKUHB
10
v
Fovt _osf 1 OcoBHOH MeTamI B MECTE NEPEXO3 K CTHIKABOMY
m— @ = HIBY CO CHATHIM MEXaHRUECKHM cTIocoGoM
b lu YCHITeHHEM LLBa;
1 R a) TIpH CTHIKOBANMH 3MEMEHTOR 2
e (I \\\,‘ OANHAKOBOM TONMHS! H MIHPWHK
vt N %m,&\\\\ 6) TO %e, PasHOM TOMTMHEY ¥ IUAPUHK 3
P bu
i CBAPHbIE CTLIKOBEIE COCANHEHHA:
AUCTOBOTO SNEMEHTA Ha NIOAKNIAHOM AHCTe 4
. (Barpysxe nepleHANKyIApHA CBapHOMY IUBY)
v = TPy6 Ha NOAWIATHOM KONbIE 4
NPOKATHBIX NPOQUNE BCThIK 4
12

MpopomkeHne Tabnuub K.1




Cxema IneMeHTa B PACNORMKEHNE PACUSTHOTO

B XapaxTepreTHIE 3EMerTa pynna
nn. CCHEHHA . JACMEHTOB
1@ CrapHble CeYeHHA JBYTABPOBOTO, TABPOBOTO M EPYFHX 2
THNOB, CBAPSHHEIE HENPEpLIBHBEIMH  TIPOAOILHLIMK
LIBAMMN NIPH ASHCTBHH YCHIHUA BIIOL OCH 1UBA
13
PARCAMELALAL AL LA LI
la
OCHOBHOH METAUUT CO BCIOMOTHTENLHBIM IEMEHTOM,
OPHKPETIEHHEIM NPOIOIMEHEIMHA IBaMMU, I O
no 45° 4
14 o0° 7
O06prIB NoAcHOTo JHCTa §63 MeXaHmIeCKoH 7
00paboTKH nonepeyHoro (IOGoBorQ) Wwsa
15
RN G e W e
OcCHOBHOH MeTI C MOITEPEYHEIM [BOM; CBApHOH 4
OB ABYCTOPOHHHEN ¢ INABHEIM NEPex0IoM K
a’ OCHOBHOMY MeTamny
16
g
OCHOBHOI! MeTANI PACTAHYTEIX TOACOB DANOK W 5
asieMentoB depM BOIM3H JuadparM H pebep,
;E lﬂ:: E HpHBAPEHHEIX YIAOBHIMH HIBAMA
17 '
[
QcHOBHOH METAUT B MECTE TEPEXOAA K NOMEpeuHOMY
|“2:5fL f (noboBOMY) YIVIOBOMY IIBY
) ST———— S Ly &
18 127
 Su—
II i 5
g, mm—
la

OkoH4yaHune Tabnuupbl K.1




Ne Cxema aneMeNTa ¥ PacnoNoKeHne PACUETHOTO [pynna
n.o. CeueHMA XapakTeprCTHKA JEMEHTA BNeMEHTOB
OCHOBHOIA METalN B COSHMEEHHAX ¢ hnaHroBbIMK
d 5 |2 mpaMi (B MecTax Nepexana oT IMEMEHTA K

| KOHiaM (NAHrOBSIX UIBOB):
- a) ¢ [BOHHBIMA (PNAHTOBRIMHA HIBAMK
@) ¢ QAAHrOBEIMY ¥ TOGOBEIMU MIBAMH
a

B) NpH Iepejaue YCH/IMA “epe3 OCHOBHOH
MeTann )

) IEKH aHKEPOB JUTA KPEIUIGHWS CTalbHBIX
KaHaTOB

RYGe

oo

19

OcaoBHO MeTann TPYGHl PacTAHYTOrG packoca
NPH OTHOWISHHHM TONIIHHE! K HAPYIKHOMY ANAMETPY
TpyGHI MoAca

teldy 2 1714 7

20 120<t,/d, < /14 8

OcHosHOI MeTaI TPYOH pacTAHYTOTO packoca
TIpY OTHOWISHUH JUAMETPOB packoca I NoAca dy/d,
=0,4-0,7 H oTHOIICHUY TOMIHHEI K HAPYKHOMY
AuameTpy TpyOrt nosica:
tpldn 2 1114
120 2 1, /d, < 1/14
1135 < t,/da < 1120

21

o0 ~t

MpunoxeHune J1
(pekomeHayemoe)

Y3nbl (bepM C HenocpeACTBeHHbIMU MPpUKpenneHnAMnN AyieMeHTOB pPeLlleTKU K noAacam

1.1 O6wme nonoxeHus

J1.1.1 B yanax gepm C HenocpeacTBEHHbIM MPUKPENIIEHNEM 3NIEMEHTOB pPELUEeTKU K
nosicam crnegyet NpPoBepsiTb (cornacHo 15.2.5 HacToALWNX HOPM):

HeCyLlyl0 CnocOBHOCTb CTEHKM (MOoniku) nosica, K KOTOPOW MPUMbIKAET 3feMEHT
peLLeTKN; HECYLLYIO CNOCOBHOCTb aNemMeHTa peLleTkn B6Nn3n npuMblkaHns K NOsCy;

NPOYHOCTb CBapPHbIX LLBOB.

B npuBeneHHbIx ganee popmynax o603HayeHbI:

N - ycunve B NpuMbIKaloLEM aremMeHTe (peLleTkn);

M - nsrnbatowmn MOMEHT OT OCHOBHOIO BO3AEWCTBUSA B MPUMbIKAKOLLEM 3fIEMEHTE B
NMOCKOCTU pepMbl B CeYeHUW, coBnafarwllemM C MNpUMbIKaloLWen CTEHKOW (MOorikon) nosica
(MOMEHT OT >XEeCTKOCTWU Y350B crefyeT yunmTbiBaTbh COrflacHo 15.2.2 HacTodAwmMx HOpM; Ans



cdepM 13 Kpyrnblx TpyO - aHaANOMMYHbIA MOMEHT B paccMaTpMBaeMOM 3fIEMEHTE B CEYEHUM,
npoxoasLem Yepes TOUKY NepeceyeHnst 0cu 3TOro aneMeHTa ¢ obpasytolLien nosica);

F - npogonbHas cuna B NOSICE CO CTOPOHbI PACTSIHYTOrO 3fieMeHTa PeLLeTKY;

A - nnoLuaab NonepeyYHoro cevyeHunst nosca;

R
Y - pac4yeTHOe COMpPOTUBIEHME CTanNu NosCa;
t - ToNwmMHa cTeHkun (NOSKK) Nodca;

% - yron npUMbIKaHNSA 3NeMeHTa PeLIeTKU K NosCy;
A nnowagb NonepevYHoro Ce4YeHns aremMeHTa peLLeTku;
b TOMLLUMHA CTEHKM (NOSKM) dNeMeHTa peLleTKu;

Rya pacyeTHOe CONPOTUBIIEHME CTann 3rieMeHTa peLLeTKM.

J.1.2 WsrotoBneHve depm C HENOCPeACTBEHHbIM MPUKPENieHneM 3reMeHTOB
pelweTkn K nosicaM BO3MOXHO TOSbKO Mpu Ccneynanu3MpoBaHHOM MNPOU3BOACTBE C
rnoonepaumMoHHbIM KOHTPOSIEM KayecTBa, obpallasi BHUMaHME Ha KOHTPOSb cobnoaeHus
nepeq CBapkoW MPOEKTHOro 3a3opa Mexay Topuamm packocoB U nosicamm cepm no Bcemy
nepuMeTpy COMNpsXXeHUs packoca C NOSICOM.

J1.2 ®Pepmbl U3 rHyTOCBapHbIX Npodunen

J1.2.1 Y3anbl bepM 13 3aMKHYTbIX THYTOCBAPHbIX NPodunen npsiMoyroribHOro ceyveHus
(pvcyHok J1.1) cnepyeT npoBepsATb cornacHo TpeboBaHuAM J1.1 HAcTOALWEro NPUNOXeHus, a
TaKkKe y4nTbiBaTb HECYLLYH CNOCOBHOCTb BOKOBOWM CTEHKM nosica (napannenbHOW MIOCKOCTH
y3na) B MeCTe MpUMbIKaHUSA CXXaToro areMeHTa peLueTKu.

N1.2.2 B cny4yae OOQHOCTOPOHHErO MPUMbIKAHUA K NOSACY ABYX unu Gonee anemMeHToB
peweTkn ¢ yCunuamm pasHbix 3HakoB (CM. pucyHok J1.1,a,6), a Takke OQHOro anemMmeHTa B

OMOpHbIX yanax (cM. pucyHok J1.1,8) npn 4/D=0.9 1 9/b=0.25 yecyiyio criocobHocTb cTeHKM
nosica cneayeT NPOBEPATb AN KaX/A0ro NpUMbIKaoLLEro anemMeHTa no dopmyrne

1,5M (0,4+1,8g/b)f sina

N + ; <1
b J Ryt (b+g+ ) 2Dt ) (1)
roe Yoo KOS(PPULUMEHT BMNAHUA 3HaKa YCUNUA B MPUMbIKAKOWEM 3fIEMEHTE,

NPUHUMaembIn paBHbIM 1,2 Npu pacTskeHnn n 1,0 - B ocTanbHbIX cryvasx;

o . KO3 PULMEHT BNUSHUSA NPOAOSILHOW CUIbl B NMOsICe, onpeaensemMbln npu cxaTtum
B nosce,

|F|/(ARy)>O,5

ecnm , No oopmyne

yD=l,5—|F|/(ARy)

=1,0
B OCTaJlbHbIX Clty4aaAXx "o ,
b - anuHa y4qyacTKka JMHUKN nepecevYeHnd MnpuMbikarowero alieMeHta C MNnodcoM B

/sina
HanpaBneHnn ocu nosica, paBHasd d, :



g - NOSIOBMHA PaCCTOAHNA MeXOy CMEXHbIMU CTeHKaMU COCEHUX 3N1IEMEHTOB peLLeTKU
NN NonNepeyvYHoOn CTEHKOW packoca MU ONOPHbLIM pebpom;

f=(D-d)2.

a ~K-0Gpasheiil npy TpeyronLHOM pellieTKe; & = TO 3Ke, NPY PACKOCHOH PEIUETKE; g — ONopHRLE; 2 — Y-ofipasHeti

Pucyuéx JL1 — ¥Y3nbl hepm B3 rHYTOCBapHLIX Npoduaeii

J1.2.3 Hecyluyto cnocoBbHOCTb CTeHKM nosica B Y-006pasHbIx y3nax (cMm. pucyHok J1.1,r), a
TaKxe B y3nax, ykasaHHbix B J1.2.2, npu g/b > 0,25 cnenyet npoBepATb no opmyne

(N+1,7M/d,)f sina
chdYDDytz(b+2 2Df)

<1

. (N.2)

J1.2.4 Hecyuwyto cnocobHOCTb GOKOBOW CTEHKM B MIOCKOCTU y3na B MECTEe NPUMbIKaHUSA
cxkaToro anemeHTta npu d/D > 0,85 cnegyeT npoBepsiTb No hopmyre

N sin’a

— <
Zchthyth B (n 3)

. /t>25
roe 't - KO3 PUUMEHT BIUSHUS TOHKOCTEHHOCTW MOSICA, ANSl OTHOLIEHUI D, /t=

npuHMMaembii pasHbiM 0,8, B ocTanbHbIX cny4vasax - 1,0;
k - KOahPMLUMNEHT, NPUHUMAEMbIN PaBHbIM

npn 4(t/Dy f ~Ry/E<0 k:3,6(t/n,)2E/Ry;

npn 0<4(t/D, f ~Ry/E<6-10 k=09+670(t/D, f ~170R,/E :



B OCTarlbHbIX Cry4asx k=1,0.

J1.2.5 Hecywyto cnocobHOCTb 3nemMeHTa peleTkn BONM3N MpUMbIKAHUA K MNOSCY
cnegyeT NpoBepPSThb:
a) B yanax, ykasaHHbIx B J1.2.2 HacToALLero NnpunoxeHund, no opmyne

(N +0,5M/d,)(1,4+0,018D/t }sina
YchkRydAd

<1
, (J1.4)

roe k cnepgyet onpepenstb, Kak B J1.2.4 HacTosLWEro npuUoXeHusi, HO C 3aMeHomn
XapaKTEePUCTUK NOKCa Ha XapaKTEPUCTUKN 3NIEMEHTA PELLETKN: D Ha 6onbllee U3 3Ha4YeHUn

dvu'u/ldﬂ,tHatd n " wa Ry
[na anemeHTa pelleTkn HeKBagpaTHOro ceyeHus B NneByk 4vacTb dopmynbl (J1.4)

3(1+d/d,
2(2+d/d,
criegyeT BBOAMTL MHOXUTENb ;

6) B y3nax, ykasaHHbIX B J1.2.3 HacTodaLero npunoxexus, no opmyne

(N . 05M ) [1+0,01(3+5d/D—O,1dD/td)D/t] sino )

Q) YchkRyd'Aﬁ ’ (”5)

BblpaXKeHus B Kpyrnbix ckobkax hopmysibl (J1.5) He 4ormkHO ObiTb MeHee 0.
[nsa aneMeHTOB pelleTkn HeKBagpaTHOro ceyeHust B NeByk 4YacTb dopmyribl (J1.5)

( 1+d/d0)/2
cnefyeT BBOAUTb MHOXUTESb :

J1.2.6 TlpoYHOCTb CBapHbLIX LWBOB, MPUKPENAAWMX 3IEMEHTbl pPeLleTKn K MNoscy,
cnefyet nNpoBepsATh:

a) B yanax, ykasaHHblX B J1.2.2 HacTOALLEro NpuioXxeHund, no opmyne

(N , 05M ) (1.06+0,014D/t)sina__

T LD YR R

roe i , ks , Rut cnegyeT NPUHUMAaTL CorriacHo TpeboBaHuam pasgena 14;
0) B y3nax, ykasaHHbIX B J1.2.3 HacToALEro NpuoXeHuns, no opmyne

1+0,01(3+5d/D—0,1d, /t, )D/t] si
o 05M | [L00U(3+64/D 04 oIt sina
d, 4B ke dyvcRut

, (J1.7)

B) CBapHble LWBbl, BbIMNOJIHEHHbIE NPU HaNM4Ynn YCTaHOBOYHOIo 3a3opa, paBHOIo
(05-0,7)y

CTbIKOBbI€E.

, C MNONHbIM nponjaBlieHNEM CTEHKA I'IpO(*)VIJ'IFI cnegyeTt paccyHuTbiBaTb Kak



J1.3 ®epmbl U3 Kpyrnbix Tpyo

J1.3.1 Y3nbl depm 13 Kpyrmbix Tpyb (pucyHok J1.2) cnegyeT NpoBepsiTb COrfacHo
TpeboBaHuAM J1.1 HACTOALLEro NPUMOXEHMS.

a — K-o0pasuplii; 6 — X-o0pasHblil; 8 ~ ONOPHEIH
Pucynok J1.2 — Yinst hepm H3 KPYIIILIX TPYO

J1.3.2 B cnyyae npuMbIkaHust K MOSICY N 9NEeMEHTOB peLueTkn (cMm. pucyHok J1.2,a,6), a
Takke OQHOro areMeHTa B ONOPHbIX y3rax (CM. pUCyHok J1.2,B) HeCyLLy0 CMOCOBHOCTb CTEHKM
nosica cnegyet NpPoBepATb ANS KaX4oro NpUMbIKaroLLEero aneMeHTa no oopmyram:

n

ZaijMiNiSinai li /(YDerjS )5 1

j=1,...,n; (J1.8)

N fsina;/(w;2s )<1- n.9)

rae i - HoMep NPUMBbIKaIOLWErO 3NIEMEHTA;
j - HOMep paccmaTpUBaeMOoro NPUMbIKaIOLLIETO ANEMEHTa;

N. N n "
1)) - yeunue B NpUMMBbIKAOLWEM 3fIEMEHTE, NPUHMMaeMoe C y4eToM 3Haka ("nntoc
Npwu pacTskeHuu, "MUHyC" Npu cxaTtumn);

Hi KO9(hpULMeEHT, Npu i = j onpeaensemsiv no popmyne

va LM,
= +
Yy N;Lsina;

npu iZ] Hizl_

3necb 4 - KkOIPULMEHT BRUSIHUS 3HAaKa YCUMWS B paccMaTpUBaEMOM

NPUMBbIKaIOLLIEM 3NEMEHTE, NpuHMMaeMsblin paBHbiM 0,8 npu pactskeHum 1 1,0 - B ocTanbHbIX
cnyyasx;

L.
4 - anvHa ydyacTka MnpUMbIKaHWS paccMaTpuBaemMoro anemMeHTa (ans TpybyaTbix

Li=d./sina;
anemeHToB 4 ) y;



Vi - koathpnLMEHT BIUSIHWS ANUHBI NMPUMbIKAHUS PAacCMaTpVUBaEMOro areMeHTa, s
HeUNNMHOPUYECKUX NPUMbIKaHUI onpeaeniseMsin no opmyne

L~ b;
Yzjzl'l'ﬁ

ANa UMNUHOPUYECKNX NPUMbIKaHu (Tpyob) 51 X

B B - LUMPVHA NpUMbIKaOLWEro anemMeHTa (ans Tpybyatoro anemeHTa B=a ny

S - xapaKTepucTuKa HecylLen cnocoGHOCTU nosica, onpeaensemMas no gopmyre

_ 2
S=13(1+0,025 *Ryye . 1 40

3gecb © = D/t - TOHKOCTEHHOCTb MOACA;

Yoj . KO PULMEHT BANAHNA NPOAOSBHOM CUMbl B MNOKACE, ONpeaensieMbln Npu cXxXaTumn
B nosice no coopmyre

Yo;=1-05(F;/AR,

=1
B OCTallbHbIX City4dasaXx VDj ;
F.
3gecb J - npoaosibHaaA cuiia B Nnosdace Co CTOPOHbI PACTAHYTOrO 3JieMeHTa PELUETKHU;

i . KkoS(hULMEHT BAMSHWS MOAKPENNEHUs CTEHKU Mosica B y3ne rnonepevHbiMu
pebpamu, pguadpparmamy M T.M., NPUHUMaeMbln paBHbiM 1,25 npu  pacnonoxeHun
nogkpennswowero pebpa B npegernax yyactka paccMaTpuBaemoro npumbikaHms n 1 - B
oCTarbHbIX Cry4asx;

%i . koathPULMEHT BRMSHWSI PACTONIOXEHUS] KaKAOTO M3 CMEXKHbIX MPUMbIKAIOLLMX
3NeMEeHTOB M0 OTHOLLEHUIO K paccMaTtpusBaemMoMy (j-My), onpeaensemsin no tabnuue J1.1;

npu i = | &;=1 ;

y;=arcsinp,;

npu Bi=0.7 [0NycKaeTcs NPUHUMATh vi= 1,096, (Bi cm. Tabnuuy J1.1),

npu Bi>0.7

Wi:1,05[3i(1+o,15l3?)

Bui=hyi/D .
b LWMpMHaA oxBaTa Nosica NMPUMbIKAKOLWNUM 3N1IEMEHTOM MeXAy KPOMKamu CBapHOro

lwea (npu Pi=0.7 AOMyCKaeTcs NpUHUMaThb Pui =P npu Bi>0.7 bi=h—1t ).



J1.3.3 Hecywyo cnocobHOCTb CTEHKM Tpyb4yaTbiX ONEMEHTOB peLleTkn BOM3Kn
NPUMbIKaHKA K NOSICY cneayeT NpoBepsATb No dopmyne

N(1+ae8) -

R <
Yc¥dYed ydAti L (N.11)

roe £ - koadduuMeHT, NnpuHMMaemblii pasHbiM: 0,008 - ans packocos B K-o6pasHbix

y3nax, npu pacyeTte NpUMbIKaHUN KOTOPbIX 3HaYeHue KoadpduuneHTa - ornpegensaemoro no
Tabnuue J1.1, coctaBnseT meHee 0,85; 0,015 - B ocTanbHbIX Cryyasx;

Yed . KO3dhpmumeHT ycnosuin paboTbl, NpMHMMaeMbli pasHbiM: 0,85 - ons anemeHToB,
nepecekarLnxcs B y3ne ¢ AByMA APYrMMU AfieMeHTaMn, UMEOLLMMUN pa3Hble 3HaKu YCUni;

1 - B OCTasnbHbIX Cnyyasx.

J1.3.4 Tlpn nogkpenneHnnm CTeHKM nosica B Yy3ne (B MecTax MpUMbIKaHUA
paccMaTpMBaemMoro npUMbIKAOLLEro 3afieMeHTa) npunerarwen M npuMBapeHHOW K MNodAcy

HaKnagkon TOMLWWHOM b BMECTO Ry B chopmyne (J1.10) cneayeT npuvHUMaTb pacyeTHoe
COMpPOTUBNEHME MaTepuana Haknagku Rya, BMECTO t - nNpuMBEOEHHYI TOMLWNHY tef,
NPUHUMAEMYIO PaBHOW: ANA PaCTAHYTbIX MPUMbIKAIOLWNX 3NIEMEHTOB ta, HO He Gonee 1,5t;

+0,25t; ;
Ana cxaTblIX - fnax *0,29tnin , roe fax oonbluas, a bnin MeHbLUAast U3 TONWMNH t n b .
J1.3.5 TpOYHOCTL CBapHbIX LLBOB B Criydae pe3ku Tpyb CoO CKOCOM KPOMKM OrnycKaeTcs
npoBepATb Mo opmyne

1,05N
A, <1
Ruy (nN.12)
Ta6nwuua J1.1
PacnonoxeHne ocu cMexHoro | Tun Sj € ]
NMPUMBbIKaIOLLEro drnemMeHTa y3na
OTHOCUTENbHO OCU
paccmaTpuBaemoro
C TOM e CTOPOHBI nosica K - 13@.,(1+0023 )
1+0,048
C NpoTMBOMNONOXHOW CTOPOHbI X 0<g;<D ns, 6ui(1+0, 02)
rosica 1+54[3, +5 6[3,
>D

O603HaveHnsa, npuHaTble B Tabnuue J1.1 (cm. pucyHok J1.2):

Y9 - HaMMeHbLUee pacCTosiHME BOOMb OCY MOsica MeXay CBapHbLIMU LUBaMMU,
NPUKPENMAIOLWNMM K NMOSICY pacCMaTpUBaEMbI U CMEXHbIN SNeMeHTbl peLleTkn (NPoaoSbHbIN
NpoCBeT):

(D D[ Bi Bi
gj—( 5 +qj)(ctgai+ctgaj) ?(sinai " sina; )




Si - paccTosiHMe BOOMb Nosica Mexay GopTamu paccmMaTprBaeMoro 1 CMEXHOro
NPUMbIKaIOLLNX 3NTEMEHTOB:

D D
Sj:( ) Vl—ﬁwi +e.j)ctg(li+( > I/ 1_53@ +a,—)ctga,—

Bi=b/D _ oTHOLWEHME WNPUHBI NPUMBIKAHUS CMEXHOTO 3rieMeHTa K AnaMeTpy nosica (ans
TpyBuaThix anemeHToB (Pi=4/D),

MpumMeyaHue - 3HaveHnst 5i cnegyeT NPUHUMATL PABHLIMU:

npu %i=0 G;j=06.

1 0<G;<D §=1-04(1-g;/DJ ;

>D §j=1

np
npwn i

roe Ry pacyeTHOEe COMPOTMBIIEHNE CBApPHOIo CTbIKOBOIO COeAMHEHUS], NPUHMMaEMOe
no ykasaHusiM 6.4 HaCTOSILLIMX HOPM.

J1.4 ®epmbl U3 ABYyTaBpPOB

J1.4.1 Y3nbl dpepMm M3 OBYTaBpOB C napanfesibHbIMU rpaHsaMn nomnok (pucyHok J1.3)
cnegyeT nNpoBepsTb cornacHo TpeboBaHuaM J1.1 HacTosAwero npuoXeHusi, a Takxe
y4nTbIBaTb:

HecyLLyo CNOCOBHOCTb y4acTKa CTEHKM NOsiICa, COOTBETCTBYIOLLErO CXaTOMy dfIEeMEHTY
peLleTku;

HeCyLLy CNOCOBHOCTL NOMNEPEYHOro CeYeHnsi Nosica Ha CABUI.

11.4.2 B cnyvyae 0gHOCTOPOHHETO NPUMbIKaHUA K ABYTaBPOBOMY MOSCY ABYX unu 6onee
ABYTaBPOBbIX 3NIEMEHTOB peLleTKNn C YCUNMSMU pasHbiX 3HaKoB (CM. pucyHok J1.3,a,0), a

TaKKe OOHOro anemMeHTa B OMOpHbIX y3nax (CM. pucyHok J1.3,B) npu 9=15 um HecyLLyo
CNOCOBHOCTb MOMKK Mosica crnedyeT NPOBepsATb ANS KaXAoro NpuUMbIKaloLWeEero aneMeHTa no

dopmyrne

Rt [ 2
N + M / Yc¥Vb y bB
d, d sin“a.

2V 2D
sina

L ) |

, (11.13)

roe o . KOa(hpuumeHT, onpenensemsin rno ykasaHmam J1.2.2.



a — K-06Gpasuniit npy TpeyroNbHOH peuIeTke; 6 — TO 3e, MPH PACKOCHOH peleTke; 8 — oNopHbIN
Pucynok 1.3 — Yanul ¢epm u3 AByTABpOB

J1.4.3 Hecyuwyo cnocobHOCTb ydacTka CTEHKM ABYTaBPOBOro nosica nog OenCTBUEM
cXXaToro ABYTaBPOBOro 3fieMeHTa peLleTku cnegyet npoBepsAThb No hopmyne

N sinz(x/(1,51(0“{[>qua‘§fv)S 1 (1.14)

roe b TOSILMHA CTEHKW nosica.
J.4.4. Hecywyr cnocobHOCTb MOMEPEYHOro CevYeHnsd aABYTaBPOBOro Mosica nof
BO3e1CTBMEM NMONEPEeYHON CUNbI B y3ne criegyeT npoBepsTb No popmyrne

Q/{yCRS[A—(Z—X)DH(I;N+2r)t] }51 15)

rae Q - nonepeyHasi cna B yane, paBHas MeHbLUeMy 13 nponsseseHmii Nsine .

RS - pac4eTHOE conpoTueneHne caBury ctanum nosdca,;

X:l/l/ 1+1692/(3t2) :

I - pagunyc 3akpyrreHmsa npogunsa nosca.
J1.4.5 Hecywyto cnocoBHOCTb ABYTaBPOBOro afieMeHTa peleTkn BOnnanm npumMblikaHns
K MOACy criegyeT NpoBepsTb No popmyne

N(1+o,5d/t)/(chdRydAu)51 , (11.16)

roe 'd - KO3 PULUMNEHT, NPUHUMAEMBIN NO YKa3aHUsM J1.2.2 HacToALWEro NpUnoXeHus.

J1.4.6 CeyveHna cBapHbIX LLBOB, NPUKPENISIOLWLMX 9NeMEHTbI PeLLeTKM K NosCy, cneayeT
NpUHMMaTb COOTBETCTBEHHO MPOYHOCTWU Y4acTKOB (MOMOK, CTEHOK) ABYTaBpPOBOro afieMeHTa
peLleTKun.

MpunoxeHne M
(pekomeHayemoe)

MeToauka nop,6opa MMHMMalbHbIX CEYeHUN N3rnbaemMbiX 3NIEMEHTOB



M.1 O6wme nonoxeHus

M.1.1 MeToamnka nNO3BONHAET YCTAHOBWUTH pasMepbl MUHWMAarbHbIX MO Nnowanu
CEeYEeHUN LapHNPHO onepTbix 6anok, Harpy>KeHHbIX B MIOCKOCTU CTEHKN U MMEKOLLUX CBapHOE
ABYyTaBpOBOE ABOSIKOCUMMETPUYHOE CEYEeHME C YCTONYMBOW, MMOKON mnn nepgopupoBaHHON

CTEHKOW, a TaKke onpeaenutb Hanbonee addeKTUBHOE CONPOTUBINEHMNE CTanu Ryet :

M.1.2 YcTonumeocTtb 6anok cneayet obecneynBaTth BbINONHEHNEM TpeboBaHun 8.4.4 -
8.4.6 HacToALWMNX HOPM.

M.1.3 Ona nogbopa MuHMMAnNbHOrO ceyeHus 6Gankm pacyeTHbIMM pasmepamu U
napameTpamu siBRSIOTCA:

| - nponer;

M - pac4eTHbIN N3rnMbatoLLINN MOMEHT;

n - napameTp, onpefenslowun npegeribHbli npornd (fu:”n

cornacHo CHul12.01.07;

P - napameTp, paBHbi 9,6 - NpM paBHOMEPHO pacnpeneneHHon Harpyske, 12 - npu
cocpeioToOMeHHOW Harpy3ke B cepeauHe nponeta, 10 - B ocTanbHbIX Criyvasix;

LAR KO3 PUUMEHT HaAOEXHOCTU MO Harpyske, onpegensemMbld Kak OTHOLWEeHue
pac4YeTHOro 3HAYeHWS IKBMBAIEHTHOM (MO 3HayeHuto u3rnbalroero MOMeHTa) Harpysku K
HOpPMaTuBHOMY;

dopmynax.

M.1.4 CedeHune Bankm, NpUHATOE C y4ETOM OENCTBYIOLNX COpTaMeHToB, TpeboBaHui
N OrpaHNyeHun, npeabsaABnAseMbiX K MPOEKTYy B KaXOOM KOHKPETHOM crydvae, cnegyet
npoBepsATb cornacHo TpeboBaHMAM pasfena 8 HacTosawmx HopM (ansa 6anok ¢ ycTon4mBom
CTEHKOM) nnun TpeboBaHNN HACTOALErO NPUNoXeHus (ana 6anok ¢ rmMbKon CTEHKON).

) N NPUHUMAEMbIN

y=I/B. e=n/(pyf) BENIMYMHbI, WUCMOMNb3yeMble B pacHeTHbIX

M.2 Banku n3 ogHOopoAHOro matepuara ¢ yCTOM4MBOM CTEHKOMN

M.2.1 Pasamepbl ceyeHui (CM. pUCyHOK 5 HaCTOSALWMNX HOPM, rae h, 0603Ha4YeHo Kak s ,

by

a ' -KaK by ) AByTaBpOBbIX 6anok 1-ro knacca crnegyet onpeaensitb No opmynam:

t,=0,367B | hN:5,51;Nv/V}: =166, . b=0,302h, 4y

rne v= I/E/Ry .

R
OddHEeKTNBHOE 3HAYEHME pPaCYEeTHOro COMPOTMBMNEHMS  CTanu vel  cnenyet
onpegenaTb No popmyne


garantf1://2206270.0/

M.2.2 Pa3mepbl ceuveHun OBYTaBpPOBbIX Oanok 2-ro knacca npu 1<e<5

onpenenaTb No opmynam:

cneayet

3
t,=1,26B/ |/ 02, h= Mk Y ¥e . =071 Moa by by =1,420, ) hygoy [y,
(M.3)

wl=1+1/352+0,8(1/Rs)4(1‘1/52) :

roe
(x1=0,25(30)1—2) |

MapameTp e criegyeT onpeaenstb No gopmyrne

§=0,29/V0,0833—(qx—1)(“f+0’167) (M.4)

KU KO3dhuUMEHT, onpeaensemMbln no copmynam (77) HacTOSAWMX HOPM U

1<q,=q

roe
N3MEHSLWLNNCA B Npeaenax

Ana 6anok kopobyaToro cevyeHnsa KOIPPULNEHTDI gt n G B chopmyrne (M.4) cnegyet
yMHOXaTb Ha 0,5.

B dopmynax (M.3) 3HayeHve R cnegyeT ornpefensatb B 3aBUCUMMOCTU OT € o
Tabnmue M.1, a 3HavyeHune Mt no 8.5.8 HacToAwmx HopMm. B tabnuue M.1 n B dpopmynax
t=Q/A,

(M.3) cpeaHee kacaTenbHoe HanpsbkeHne ' cnegyeT NPUHMMAaTL PaBHbIM

Tabnuua M.1

/R MpeaenbHble 3HAYEHWS *w npu & , paBHOM

1,0 15 2,0 2,5 3,0 3,5 4,0 4,5 | =50

0 5,50 4,00 3,42 3,00 2,72 2,52 2,37 2,27 | 2,20

0,5 4,50 3,70 3,13 2,75 2,51 2,35 2,26 2,20 | 2,20

0,6 4,25 3,52 2,98 2,64 2,42 2,28 2,20 2,20 | 2,20

0,7 4,00 3,34 2,84 2,53 2,34 2,20 2,20 2,20 | 2,20

0,8 3,75 3,04 2,62 2,37 2,26 2,20 2,20 2,20 | 2,20

0,9 3,50 2,73 2,39 2,20 2,20 2,20 2,20 2,20 | 2,20

3HaveHna M n Q cnegyeT onpefensitb B OAHOM ceyeHumn Bankn. OddekTnBHoe

R
3Ha4YeHue pacyeTHOro conpoTueneHus ctanu ¢ cnegyeT onpeaensTts no gopmyne

» (M.5)



rme (1’80)1_0’8)/(@1W) :

M.2.3 Tpn Hanuuum 30HbLI YNCTOro M3rmba pasmepbl cevyeHuin Banok 2-ro knacca u
apeKkTMBHOE 3HAYEeHWe pacyeTHOro CONPOTMBIIEHUA CTanu criegyeTt onpegenstb no

opmynam (M.3) n (M.5) cOOTBETCTBEHHO MpU NOACTAHOBKE B HUX 3HAYEHWS £=142

M.2.4 Paamepbl ceyeHu aByTaBpoBbiXx 6anok 3-ro knacca (npu XUWZZ’Z; Ay =03

cneayeT onpeaensitb No oopmyram:

3
4,=0,7458/ /0, . h,=2.24v/Y¥e . t,=1924,)/ 0, . b;=0,525h,}/ 0, (M.6)

4

)

e (02:1+0,8(r/RS)
(1220,25(3(02—2) |

R
OddEeKTNBHOE 3HAYEHME pPaCYEeTHOro COMPOTMBMNEHMS  CTanu vel  cnenyet
onpegenaTb No popmyne

3

2
0,775E n;
Ryet = Y vo
c , (M.7)
3

or)

R
M.2.5 lMpn BbIGOpe cTanuM pacyeTHOe conpoTuBneHwe Y cnegyeT MpUHUMAaTb

e n2=(1,8w2—0,8)/(c02

Onn3knm K Ryet , BbluMcneHHomy no copmynam (M.2), (M.5) n (M.7); npu 9TOM SOSMKHO ObITb

Ry<R, ¢
BbINOJTHEHO yCrnoBue y.e
M.2.6 [na 6anok 2-ro n 3-ro Knaccoe nNpu ogHOBPEMEHHOM OENCTBMM B cevyeHun M un

Q B dopmynax (M.3), (M.5) - (M.7) cnegyeT npuHMMaTb: B NepBOM MNpUBIMKEHUN 1=0. g

=ai(un)

nocneayoLmx NpUBIKeHNaxX
M.3 BuctanbHble 6anku ¢ ycToM4MBOWN CTEHKOW

Pa3smepbl ceyeHun 6ucTanbHbiXx ABYTaBpoBbiX Oanok 2-ro knacca € YCTOMYMBOW

Ryt /Ry =T

CTEHKOM npun cnefyet onpenendatb nNo oopmynam:

3 —
t,=1,26B/ |/ 030, ;hN:I;NvW/VZ;thRNI/XUWagVF ;bf=th/ag/(xuWVF) . (M8)

co3:2r—1+1/(3r2)+O,8(r/RSW)4(1—1/I’2) .

roe
(13=0,25(3(o3/r—2)



Vo= I/ E/Ryy, '

A
B dopmynax (M.8) 3Ha4yeHne "YW cnepyeT npuHuUMaTth no tabnuvue M.1 B 3aBUCMMOCTH
oT napameTpa ¢ , onpeaensiemoro no gopmyne

Gr

roe - KOahpuLmMeHT, onpenensemMoln No opmyam:

=M (WalRne) ey, 5r=Bie (10

y 1<¢ =g
¥ U3MEHSIIOLLMINCA B Npeaenax ;

3gecb Br T KO3 PULMEHTBI, onpeaensieMble cornacHo 8.2.8 HaCTOoALWMNX HOPM.

R
OddEeKTUBHOE 3HAYEHME pPaCYETHOro COMPOTUBIIEHUS CTanu CTeHkn Ganku Yo
cnegyet onpenenatb no opmyne

2

,(M.11)

e n3=(1,8w3/r—0,8)/(w3i/a) .

Rw<R
Mpw BbIGOPE cTany AOMKHO BbiTh BLINOMHEHO ycrosue YW~ ywel
Mpn opgHOBpeMeHHOM pJenctBum B ceveHun M un Q crnegyet yuutbiBate M.2.6
HaCTOSLLEro NPUNOXeHWUs.

M.4 Banku ¢ rubkon cTeHKon

M.4.1 PaspesHble Ganku ¢ rubkon CTEHKON CMMMETPUYHOro ABYTaBPOBOrO CEYeHMs,
HecyLme CTaTUYecKyo Harpysky n nsrmbaemble B NOCKOCTU CTEHKWU, Kak NpaBurio, cnegyet
NPUMEHATb MPU Harpyske, 3KBMBANEHTHOM paBHOMEpPHO pacrnpegeneHHon o 50 kH/m, u

2
NPOEKTMPOBATbL M3 CTanu ¢ npeaernomM TekyyecTtu go 345 H/mm®™
M.4.2 YctonumBoctb 6anok ¢ rmbkon cTeHkonm cregyet obecneunBaTtb Nmbo
BbINoNHeHMeM TpeboBaHui 8.4.4, a HACTOSALWMX HOPM, NMMBO 3aKpenneHMemMm cXaToro nosca,

) :( /b )]/R /E b
NMpY KOTOPOM YCroBHas rmBKocTb mosica P ke /Dy y He npesblwiaeT 0,21 (roe ' -
LUMPUHA CXKaToro nosica).
M.4.3 OTHOLWEeHWE WNPUHBI CBECA CXaToro rnosica K ero TonwuHe crnegyeTt npuHMMmaTh

He Oonee 0.38)/E/R, )



1= A (th)

v o
npeBblWaTh NpeaernbHbIX 3Ha4YeHun ~ U | onpegensieMblx no opmyne

o o o
M.4.4 OTHoweHne nnowanen Ce4vYeHUnm Mnosica U CTEHKMU He [OOITKHO

10°
=——(1,34—412R,/E
afu 7\‘3\/( 13 y/ )

. (M.12)

M.4.5 YyacTtok cTeHkn 6anku Hag onopon cnefyeT yKpennsaTb ABYCTOPOHHUM OMOPHbLIM
pebpOoM XECTKOCTU MU paccuynTbiBaTb cornacHo TpeboBaHnam 8.5.17 HaCTOALWMX HOPM.

1, I/E/R

Ha paccTtosiHun He meHee WwnpuHbl pebpa n He Bonee 3, Y oT onopHoro pebpa
cnegyeT ycTaHaBnuBaTb [OOMNOSMIHUTENbHOE [BYCTOPOHHEe pebpo XEeCTKOCTU pa3mMepoM
cornacHo M.4.9 HacTosLLero NpUNoXeHns.

M.4.6 MecTHOe HanpsikeHue Cloc B cTeHke Garnku, onpegeneHHoe no dopmyrne (47),

0.75Ry | nipu aTom aHaueHue ¥ cnepyeT BbiuMCASTS MO dhopmyre (48)

JOJIKHO ObITb HE bornee
HACTOSALLNX HOPM.
M.4.7 lMpn onpepeneHnn npornba Ganok MOMEHT MHEpUMM MONEepPevHOro CeveHus

a=1,2—-0,0332,,

OpyTTO Ganku cnegyeT yMeHbLlaTb YMHOXEHMEM Ha KO3(pULMEHT Aans

a=1,2—-0,033%,—h/l

6anok ¢ pebpamu B nponete 1 Ha KO3 PULMEHT - ansa 6anok 6e3 pebep

B npornerTe.
M.4.8 NpoYHOCTb pa3pesHbiX 6anok CUMMETPUYHOIO ABYTaBPOBOrO CEYEHNS, HECYLLNX
CTaTMYECKYKD Harpysky, M3rmbaemMbix B TMNOCKOCTU CTEHKW, YKPEMMEeHHOW  TOSbKO

. <<
nonepeyHbiMn pebpamm xxecTtkoctn (pucyHok M.1), ¢ yCNOBHON MMBKOCTbIO CTEHKM 6<h,=13

crneayeT NpoBepAThb No hopmyne
4 4
(MM +(QrQ) <1 g

roe M n Q - 3Ha4yeHMss MOMEHTa U NONepPEeYHOM CUMbl B pacCMaTpuBaeMoOM CeYeHUn
oanku;

M, npenensbHoOe 3HaYeHne MOMEeHTa, Bbluncrnsemoe no gopmyrne
, _ _
Mu:Ryyci;NhN[Af/(I;NhN)+(0,85/7»W)(1—1/7»W)] . (MA4)
Q. npeaenbHoe 3HaYeHre NonepeYHon Curbl, BblYMCIseMoe no gopmyre

Q, =Ry, rcr/RS+3,3BM(1_Tcr/RS)/(1+u2)] . (M.15)

B dhopmynax (M.14) n (M.15) o60o3Ha4yeHo:
by L TOMLWMHA M BbICOTA CTEHKN COOTBETCTBEHHO;

A
f - nnowaab cevyeHns nosica Ganku;



T
e H - KpuTMyeckoe HanpsipkeHue W OTHOLUEeHME pa3MepoB OTCeKa CTEHKU
COOTBETCTBEHHO, onpefenigemMbie cornacHo 8.5.3 HaCToALWMX HOPM;

B - KO3PPULUMEHT, BblYMCNAEeMbIV MO hopmyne

B=0.1+3a. p=015 (\ 1p)

2 2 2.2

a=8W,,; ( +a )/ ( a )
3,D,er min hN tNhN : a<0,1 :
W o _
min - - MWUHUManbHbIK MOMEHT COMPOTUBNEHUS (OTHOCUTENBHO COOCTBEHHOW OCW,
napannenbHon nosicy 6anku) TaBpOBOro CEYEHUS, COCTOSLLErO0 M3 CXKaToro nosdca Ganku u

. 0,51;N]/ E/R, .
NPUMbIKaOLLEro K HeMy y4acTKa CTEHKU BbICOTOM v
a - war pebep XKecTKkoCTu.

T

a
z n

Pucynox M.1 — Cxema Ganru ¢ rubroii erenxoii

M.4.9 T[lonepeyHble pebpa XKECTKOCTU, CEYEHUSA KOTOpPbIX MNPUHATBI HE MeHee
yKkasaHHbIX B 8.5.9 HacToAWmMX HOpM, crieqyeT pacCcyMTbiBaTb HA YCTOMYUMBOCTb Kak CTEPXKHN,
cxatble cunoun N, onpeaensemon no opmyne

N =33Ry A Bu(1- /R /(1417 , (M.17)

roe Bce 0603HayYeHus cnegyet npuHuMath no M.4.8 HacToALWEero NPUNoXeHus:.
3HaveHne N pekoMmeHOyeTCs NPUHUMATb paBHbIM He MeHee  3HadYeHus
COCPEeAO0TOYEHHOW Harpy3Kku, pacnosioXXeHHoOW Hag pebpom.

PacuyeTHylo ONUHY CTEPXHS crnegyeT NpUHUMaTb paBHON kf=hN(1—B)’ HO He MeHee
0,7h,

CVMMeTpUYHOE IBYCTOPOHHEE pebpo pekoMeHOyeTCsl paccynTbiBaTbh Ha LieHTparnbHoe
cKaTue, OOHOCTOPOHHEE - Ha BHELEHTPEHHOEe CXaTue C SKCLEHTPUCUTETOM, pPaBHbIM
PaCCTOSAHMIO OT OCU CTEHKW [10 LIEHTpA TSXKECTM PACYETHOIO CEYEHMUS CTEPIXKHS.

B pacuyeTHoe cedeHMe CTepXHs creayeT BKM4YaTb ceyeHue pebpa KEecTKoCTU U

NOJSIOCbl CTEHKN LUMPUHOM 0’65W E/Ry C KaXXaow CTOpOHbI pebpa.

M.4.10 Pasmepbl cevyeHun OBYTaBPOBbIX 0anok ¢ rmMbkon CTeHkon u pebpamu,
yposrneTtsopstowme ycnosuto (M.13), cnegyeTt onpegenstb No opMmyrnam:



4=(0.19+29R/E)B . h,=t A/, . by =0,760,/ )/ %y : (=) , (M.18)

e Mw=12,9—2060R,/E

R ef
OhbekTMBHOE 3HAYEHME pacCYEeTHOro COMpOTMBIEHMS cTanu Ganku Y€  cnepyet
onpegenaTb No popmyne

_108E 1
Yo o3 >
Y/ (wo) . (M.19)

Mpn HeobxoanmocTn ¢ uenbio yaosneTBopeHna ycnosusa (M.13) cnegyeT ysenmyuneatb
4yncro pedep XKEeCTKOCTU UMW TOMLLMHY CTEHKN B OTCekax 6anku, pacnonoXeHHbIX y onop.

R

y,ef

Ry<R,
Mpwn BbIGOPE CTanun cnegyeT BbIMOMHATb YCroBMe vt
M.5 Banku ¢ nepcdopupoBaHHON CTEHKOWU

M.5.1 Bankun ¢ nepdopvpoBaHHOM CTEHKOW criegyeT NPOeKTUpPOBaTb W3 MPOKaTHbIX

2
ABYyTaBpOB (EIZO ), KaK npasusio, U3 ctanu ¢ npegenom Tekyyectn oo 440 H/mv™ - Grenenb
pasBuUTUS NPOKaATHOro Npouna (OTHOLLEHWE BbICOTbI Pa3BUTOM Barku K BbICOTE UCXOAHOro
AByTaBpa) pekoMeHayeTCca NpUHUMaTh =15,

CBapHble COEAVMHEHUS CTEHOK CreayeT BbIMOMHATb CTbIKOBbIM LUBOM C MOSMHbIM
npoBapoM.

c 1y 0y 1-1
a

1’ i

i | x! 1.7 ’/JJJx'
I =
| A
o _J <
o~ 3 IS X—— —x—:-'-".

= t I
P = N
S <
.| Xt X

$ -}

v
_1...| Y|
Pucynox M.2 — Cxema yyacrica 6a;aKxu ¢ nephopupoBaHHOii cTeHKO#

M.5.2 PacyeT Ha npo4HOCTb 6anok, narmbaembix B NAOCKOCTM CTEHKM (pucyHOK M.2),
cnegyeT BbIMOMHATL MO hopMynam:

ANst TOYeK, HaxoasLWmxes B yrnax Bblpe3aHHbIX 0TBepCTUIA Ha paccTosiHum 0,5d oT ocu
X-X,



M Qa
Wx 4Wm in RLJYC

; (M.20)

ANs TOYEeK, HaXo4ALWMXCA Ha yrinamMu Bblpe3aHHbIX OTBEPCTUN Ha paccTtosHum 0,5h ot
OCU X-X,

M Qa
Wx 4WmaX yre . (M 21)
Qs
f , (M.22)

roe M - narmbatomm MOMEHT B cedeHnn banku;
Q - nonepeyHas cuna B ceveHumn banku;

Q. TO Xe, Ha paccTosiHum (¢ + s - 0,5a) oT onopsbl (cM. pucyHok M.2);

W, o
X - cOBCTBEHHbLIN MOMEHT conpoTuerieHna pa3BuUToOro AsyTtaBpa B Ce4eHun 6ankn c

OTBEpPCTUEM (CeYyeHne HETTO) OTHOCUTENBHO OCU X-X;

W W o o
max = Tmin - HanbonbWWMA N HaMMEHbLUMA MOMEHTbI COMPOTUBMEHUS TaBpPOBOIrO

ceyeHus.
M.5.3 Pac4yeT Ha ycTonymBoCTb 6anok crnegyeT BbINOSMHATbL COrfacHo TpeboBaHMSM
8.4.1 HacToAWMX HOPM; MpM ITOM rEeOMEeTpPUYECKME XapaKTepucTukn 6anok cnegyet
BbIYMCNATL ANA CeYeHuss C OTBepcTMeM. YcTomumBocTb 6anok cnegyet cuutatb
obGecneyeHHon, ecnn BbINONHEHbI TpeboBaHus 8.4.4 1 8.4.5 HACTOALLMX HOPM.

>
M.5.4 B onopHbIX ceYeHnsax CTEHKY Ganku npu et /1,>40 cnepnyeTt ykpennatb pebpamu
KECTKOCTU M paccyuTbiBaTb COrnacHo TpeboBaHuam 8.5.17 HaCTOAWMX HOPM; MpU 3TOM Yy

OMOPHOro ceveHus cnegyeT NpuHUMaThb €2250 (cMm. pucyHok M.2).

> I/E/R

M.5.5 B ce4deHusix 6anku npu OTHOLLUEHUN M /4,>2,5 Y unn npu HEBLINONMHEHUN
TpeboBaHun 8.2.2 cnegyeT YycTaHaBnuBaTb pebpa XeCTKOCTM B COOTBETCTBUM C
TpeboBaHnaMN 8.5.9 HACTOALLMX HOPM.

CocpenoToyeHHble rpy3bl crieqyeT pacnonaratb TONMbKO B cevyeHusx Oanku, He
ocnabneHHbIX OTBEPCTUAMM.

BbicoTa CTEHKM CXKaToro TaBpOBOrO CEYEHUst JOMMKHA YAOBNETBOPATL TpebGoBaHWsAM
7.3.2 HacToAWmMX HOpM, B hopmyrie (29) KOToporo crnenyet NpUHUMaTh A=14

I >12

M.5.6 MNpu onpegeneHnn npornba 6anok ¢ OTHOLIEHWEM = (roe | - nponet
0ankn) MOMEHT MHepUUN ceveHnsa Bankm ¢ OTBEPCTUEM crefyeT YMHOXaTb Ha KO3 ULUMEHT
0,95.
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