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MNpeancnosue

Lenm m npuHumMnol cTaHgapTusaumm B Poccuickon @Pepepaumm yctaHosneHbl depepanbHbim
3aKoHOM OT 27 gekabpsa 2002 r. N 184-d3 "O TexHuyeckomperynmposaHmn", a npaBuna paspaboTku -
MoctaHoBneHnem [MpaBuTenbcTBa Poccuinckolt ®epepaium ot 19 Hoabpsa 2008 r. N 858 "O nopsagke
pa3paboTKu 1 yTBEpKAEHMA CBOAOB Npasun'.

CsepeHuna ocBoge npasun

1. Ucnonnutenn: LHUUCK nm. B.A. KyuepeHKo - nHctutyt OAO "HUL, "Ctpoutenncteo", LHUUMCK
nm. MenbHUKOBa U Ap.

2. BHeceH TexHMYeCcKMM KOMUTETOM Mo.CTaHaapTM3auum TK 465 "CtpontennbcTtso'.

3. lNopgrotoBneH K yTBepXAEHUIO [enapTaMeHTOM  apXUTeKTypbl, CTPOUTeNbCTBa MU
rpagoCcTPoOUTEIbHON NOUTUKN.

4. YT1BepxgeH [Mpukasom MWHUCTEPCTBA perMoHanbHOro passuTua Poccuiickon ®Pepepauumm
(MuHpervoH Poccum) ot 27 nekabpa’N 791 v seeaeH B genctame ¢ 20 man 2011 r.

5. 3apeructpuposaH PeaepanbHbiM areHTCTBOM MO TEXHUYECKOMY PEryMpPOBaHUIO U METPOIOTUM
(PocctraHgapT). NepecmoTp CN 16.13330:2010.

NHpopmauma 06 M3MEHEHMAX K HACTOALWEMY aKTyaIM3MPOBAHHOMY CBOAY NpaBua NybanKyeTca B
eXerogHo u13aaBaemMom s MHPOPMALMOHHOM YKasaTene "HauuoHanbHble cTaHAapTbl', a TeKcT
N3MEHEHMI N MONPABOK - BIEKEMECAYHO U3aBaeMbIX MHOOPMAUMOHHbIX yKasaTensax "HaumoHanbHble
CTaHZapTbl". B cnyyae nepecmoTpa (3ameHbl) AN OTMEHbI HAaCTOALLErO CBOAA NPaBUA COOTBETCTBYHOLLLEE
yBegomneHve 6OyaeT Omyb6/IMKOBAHO B eXemecAYHO u3gaBaeMom MHOOPMaLMOHHOM YKasaTene
"HauunoHanbHble cTangapTbl'. CooTBeTCTBYOWAA MHOOPMALLMA, YBEAOMNEHNE U TEKCTbl Pa3sMeLLatoTCA
TakXe B MHOOPMALMOHHOMN cucTemMe OOLLero nosib3oBaHUA - HAa odpuUUMANbHOM caliTe pa3paboTymKa
(MuHpervoH Poccnm)e,cetn UHTepHeT.

BeegeHue

HacToAwmitneBoa npaBua COCTaB/eH C LleNbl0 MOBbIWEHMA ypoBHA 6e30nacHOCTM Atoaen B
3[1@aHMAX U COOPYKEHMAX U COXPAaHHOCTU MaTeEPUasIbHbIX LLEHHOCTEN B COOTBETCTBUM ¢ PeaepasnbHbIM
3akoHoMm oT 30 aekabpa 2009 r. N 384-03 "TexHMYECKUIt pernameHT o 6e30nacHOCTU 34aHuUl U
COOpPY!KeHMI", MOBbIWEHMA YPOBHA FAPMOHM3ALUM HOPMATMBHLIX TPEOOBaAHUI C €BPONENCKUMMU U
MeXAYHapPOAHbIMW HOPMATUBHLIMU AOKYMEHTAMM, MNPUMEHEHUA efuHbIX METOL0B OonpeaeneHus

IKCNNYyaTaUNOHHbIX XapPaKTEPUCTUK U METOA0B OLUEHKN.
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AkTtyanusauma CHuM [1-23-81* BbinonHeHa caeayoWUM aBTOPCKMM KONNEKTUBOM: LieHTpanbHbIn
Hay4YHO-UCCNe0BaTENbCKUIA UHCTUTYT CTPOUTESNbHBIX KOHCTPYKUMA um. B.A. KyyepeHko (LHUNCK mm.
B.A. KyuepeHko) - nHctutyt OAO "HUL, "CTponTtenbcTBo" B cocTaBe CneumanncTos: A-pa TexH. Hayk U.N.
Beasakos, M.4. Opecckuis, IN.I. Epemees, KaHaMAaaTtbl TexH. Hayk [.E. benbckui, /1.A. TmunbaeHropH, M.U.
l'ykoBa, b.H. PeweTHuKoB, KO.H. Cumakos, M.P. Ypuukuin, M.1. ®apdenb, b.C. LleTanH, nHkeHepsbl A.M.
Naspos, /1.C. ColWHMKOBA; INEKTPOCTa/IbCKMIN NOANTEXHUUYECKNIN WMHCTUTYTEMUCKC (A-p TexH. Hayk,
npod. B.U. Mowucees); UZHUUMNCK vm. MenbHUKOBaA: A-p TeXH. HayK, npod. Ym-kopp. PAACH A.b.
MaBnos, A-p TexH. HayK B.M. FfopuuUKuUiA, KaHAMAATbI TeXH. HayK B.B. EBaokMmoB, E.M. Backo, uHxeHepbl
r.P. WenanuHa, M.M. Edppemos, B.N. MeintnH, B.M. BabywkmH; MICY (a-p TexH. HayK A.P. TycHUH);
CM6rACY (a-p TexH. Hayk [.U. Benbiit); ODY (KaHA. TexH. HayK B.A. MyLWKnH), YenabuHcknin 3MK (MHXK.
A.B. Taligamako); "UHctutyT Tennoanektponpoekt" - OAO "UHKeHepHbIM UeHTp E3C" (MHXK. UK.
BULWHNLKKRA).

1. O6bnacTb NpUMeHeHUs

1.1. HacToawwme npasuna cnepyet cobaogatb Npu NPOEKTUPOBAHUM CTasibHbIX CTPOUTENbHbIX
KOHCTPYKLMI 34aHUI U COOPYKEHUIM PA3/IMYHOIO HasHaYeHUA, paboTalowmx NpmM TemnepaType He Bblle
100 °C u He Huxe muHyc 60 °C.

Hopmbl He pacnpoCTpaHATCA Ha NPOEKTUPOBAHME CTaslbHbIX  KOHCTPYKUMIA  MOCTOB,
TPAHCMOPTHbIX TOHHEeNelN M Tpyb noA HacbiNAMM.

1.2. MNpU NPOEKTUPOBAHUN KOHCTPYKUUM, HaxOAALIMXCA B 0OCODObIX YCNOBMAX 3KCMAyaTaumu
(HanpMmep, KOHCTPYKUMI OOMEHHbIX Neyei; MaruMCTpanbHbIX WU TEXHONOTMYecKux TpybonpoBoaos;
pesepByapoB CMeunasbHOrO Ha3HaYeHWA; KOHCTPYKUWIA. 34aHWMNA, MNOABEPralolMXCA CeNCMUYECKUM
BO3AENCTBMAM, WHTEHCUBHbIM BO3AEUCTBUAMY. TEMNEPATYPbl, pagvauuu, arpeccuMBHbIX cpej;
KOHCTPYKLMIA TMAPOTEXHUYECKMX U MENNOPATMUBHbLIX COOPYKEHWUIN), KOHCTPYKUMIA YHUKANbHbIX 30aHNIN 1
COOPY)KEHMW, 30aHUIN aTOMHbIX 3/IEKTPOCTAHUMUMI, @ TaKKe CchneumanbHbiX BUAOB KOHCTPYKUMM
(Hanpumep, npeaBapuUTENbHO HaMpPAXKEHHbIX; NMPOCTPAHCTBEHHbIX, BUCAYMX), cneayeT cobaogatb
OONONHUTENbHbIE TpeboBaHMs, NpeayCMOTPEHHbIE'COOTBETCTBYOWMMMN HOPMATUBHbLIMU LOKYMEHTaMMU,
B KOTOPbIX OTpaKeHbl 0CO6EHHOCTM PaboTbl STUX KOHCTPYKLMNA.

2:HopmaTtmneHble CCbINKKU

MNepeyeHb HOPMATUBHbIX OKYMEHTOB/M CTaHOAPTOB, Ha KOTOPbIE MMEIOTCA CCbI/IKU B HACTOALLMX
HOpMmax, NnpueeaeH B MNpunoxeHUn A.

Mpumeyarnne. Mpu nonbsoBaHMU Hactosawmm CMN  ULenecoobpasHoO nNpoBepuUTb AeNCTBUE
CCbINOYHbIX CTaHAAPTOB M KAaccMPUKaToOpoB B MHPOPMALMOHHON cncTeme obLLero Nosb30BaHMA - Ha
od1LUManbHOM caliTe HauMOHaNbHbIX OpraHoB Poccuitckoit ®epepaumm nNo cTaHAapTU3aLMM B CETU
WNHTEpHET MAM MO eXerogHo wu3faBaemoMy MWHOOPMaLMOHHOMY YyKasatento "HauuoHanbHble
CTaHZApTb!", KOTOPbIN ONY6/AMKOBaH MO COCTOAHMUIO Ha 1 AHBAPA TEKYLLEro roaa, M N0 COOTBETCTBYOLLMM
EXXeMeCAYHO M3aaBaemMbiM UMHOOPMALMOHHBIM yKasaTensam, onybaMKoBaHHbIM B TeKkyem roay. Ecnu
CCbINOYHbIA  OOKYMEHT m3aMEHEH (M3MeHeH), TO npu Mnosb3oBaHMM Hactoawmm CM  cneayer
PYKOBOZACTBOBATLCA 3aMEHEHHbIM (M3MEHEHHbIM) LOKYMEHTOM. ECIM CCbINOYHBIA LOKYMEHT OTMEHEH
6e3 3ameHbl, TO MOAOXKEHWEe, B KOTOPOM J[aHA CCbIIKA Ha Hero, MNPUMEHAETCA B 4acTu, He
3aTparnBaloLLLEel 3Ty CCBIJIKY.

3. TepmuHbI 1 onpegeneHus

TepMUHbI, Ucnonb3oBaHHble B HacToawem CIl, npumeHeHbl B cooTBeTcTBumn ¢ FOCT 4.253, TOCT
2601, T'OCT 28548:

4. Obuwme nonoxeHun

4.1. OcHOBHble TpeboBaHUA K KOHCTPYKLMAM
4.1.1. Npy NPOEKTUPOBAHMM CTANIbHbBIX CTPOUTE/IbHbBIX KOHCTPYKLUMI cneayeT:
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NPUHMMATb  KOHCTPYKTMBHblE  CXeMbl, oObecneymBalolime MNPOYHOCTb, YCTOMYMBOCTL MU
NPOCTPAHCTBEHHYIO HEM3MEHAEMOCTb 34aHUN U COOPYKEHUI B LLEIOM U UX OTAE/bHbIX 3/1EMEHTOB NpK
TPaAHCNOPTMPOBAHMK, MOHTAXe U SKCNAyaTauuu;

cobntogate TpebosaHna CHMM 2.03.11 B YacTu 3aLUUTbI CTPOUTESbHBIX KOHCTPYKLMIA OT KOPPO3uK
n TpeboBaHua depepanbHOro 3akoHa oT 22 uwons 2008 r. N 123-d3 "TexHUYecKuidt pernameHT o
TpeboBaHMAX NOXapHoi 6e3onacHocTn". YBennuYeHWe TONWMHBbI MPOKaTaM CTEHOK TPyb C Lenbio
3alWMTbl OT KOPPO3MWU M NOBbIWEHUA Npeaena OFHECTOMKOCTU KOHCTPYKLMIN OOMYCKAEeTCA TONbKO Mpu
TEXHUKO-3KOHOMMUYECKOM 060CHOBaHWUY;

NPUMEHATbL pauMoHasbHble NPodUAM NpoKaTta, 3ddeKTMBHbIE CTaAn WU NPOrpeccMBHble TUMbI
COeMHEHWNN; 3N1eMEHTbl KOHCTPYKUUI AOJIKHbI MMETb MUHMMaNbHbIE CevYeHusa, yAOoBAETBOpAtOWMeE
TpeboBaHMAM HaACTOALLMX HOPM C Y4ETOM COPTaMEHTOB Ha NPOKAT U Tpybbl;

npefycMmaTpmMBatb  TEXHONOMMYHOCTb U HAaMMEHbWYK\  TPYAOEMKOCTb  U3roTOBAEHUA,
TPaHCMOPTMPOBAHMA U MOHTAXKa KOHCTPYKLUIA;

YUYMTbIBaTb MPOM3BOACTBEHHbIE BO3MOXHOCTM M MOLLHOCTb TEXHOOIMMYECKOr0 W KPaHOBOro
obopynoBaHMA NpeanpUATUI - N3TOTOBUTENEN KOHCTPYKLNIA;

YUYMTbIBaTb LOMYCKAaeMble OTKJIOHEHWS OT MPOEKTHbIX PA3MEPOB M reomeTpuyeckon ¢Gopmbl
3/1eMEHTOB KOHCTPYKLMIN NPU U3FrOTOBNEHMM U MOHTAMKE;

cobntonatb TPeboBaHUA rOCYAAPCTBEHHbIX CTaHAAPTOB M APYrMX HOPMATUBHbIX LOKYMEHTOB Ha
KOHCTPYKLIMM COOTBETCTBYHOLLErO BMAQ; NPU HEOBXOAMMOCTM BbINOAHATL PacyeT TOYHOCTU Pa3sMepoB
KOHCTPYKLMN U UX 3nemeHToB cornacHo FOCT 21780.

4.1.2. OTKpbITble KOHCTPYKUUKM, HE 3aMypOBaHHble B GETOHE WUAM B KUPMUYHOM KAagKe u T.n.,
OOMKHbI  ObITb  JOCTYMHbI  ANA  HabnloAeHWA, OLEHKUN. TEXHUYECKOTO COCTOAHWA, BbINOAHEHMA
NPodPUNAKTUYECKMX W PEMOHTHbIX PaboT, He [OJ/MKHbI 334epXuBaTb BAary W 3aTPyAHATb
npoBeTpuBaHMe. 3aMKHYTble NPOGUAN AOKHbI ObITb FePMETU3MPOBAHDI.

4.1.3. Paboune 4yepTerkM CTasibHbIX KOHCTPYKUWMIA 4O/KHbI COOTBETCTBOBATL TpeboBaHMAM MO
nsrotosneHuto (FTOCT 23118) 1 MOHTaXKy KOHCTPYKumia(CHu1M 3.03.01).

B paboumnx yepTerkax KOHCTpyKUMi (MapoK KM 1 KM/) 1 B LOKYMEHTALMN Ha 3aKa3 maTepuasos
cnepyert yKasblBaTb:

MapKM CTanu M AOMNONAHUTENbHble (TPebOBaHUSA K HUM, MpPenyCMOTPEHHbIE TOCYAaPCTBEHHbIMU
CTaHAAPTaMM UIN TEXHUYECKMMU YCIOBUAMMU. M HAaCTOALLMMU HOPMaMU;

cnocob BbINOMHEHUA CBAPHbIX COEANHEHWUN, BUA, U PEXMUM CBapKMK; TUMbl, MapKK, AnameTpbl
SNEKTPOZOB U MATepPMaNoB A/1A aBTOMATUYECKON U MeXaHM3UPOBAHHOW CBapKW, MOIOXKEHME LWBA NpU
CBapKe, TUM NOAKNAAKU ANA CTbIKOBbIX LWBOB;

KNaccbl MPOYHOCTU U TOYHOCTU 6ONTOB;

cnocob NoAroToBKM KOHTAKTHbIX MOBEPXHOCTEN AN GPUKLMOHHBIX COeANHEHWIA;

pacrnofoxeHne WM pasmepbl €BapHbIX, BONTOBbIX U QPUKLMOHHBIX COEAUHEHUI C YKa3aHWEM
BbIMOJIHEHUA UX B 3aBOACKMUX AN MOHTAXKHbIX YCNOBUAX U, NPU HEOBXOAMMOCTU, NOCNeL0BaTE/IbHOCTb
HaNOMeHMUA LWBOB U YCTAHOBKU .O0NTOB;

cnocobbl 1 06beM KOHTPOAA, KauecTsa;

TpeboBaHMA K 3aLLMTE KOHCTPYKLMIA OT KOPPO3UW.

4.2. OCcHOBHble pacyeTHble TpeboBaHuA

4.2.1. CTanbHble KOHCTPYKLUM U UX pacyeT A0NKHbI yA0BAETBOPATb TpebosaHmuam FOCT 27751.

PacuyeT cTanbHBIXKOHCTPYKLMIA cneayeT BbIMOJHATDL C Y4ETOM HAa3HAYEeHMA KOHCTPYKLNM, YCNOBUN
WX N3rOTOBJIEHMA, TPAHENOPTUPOBAHMA, MOHTaXKa M 3KCNyaTaLMK, a TaKKe CBOMCTB MaTepmanos.

B pacyeTHbIX "cxeMax [OJIKHbl ObiTb y4yTeHbl AedOpPMaLMOHHbIE XapPAKTEPUCTUKM OMOPHbIX
3aKpenieHNin, OCHOBaHUM U GYHOAMEHTOB.

4.2.2. MNpwupacdete KOHCTPYKUMMA 3HAYeHUA HArpy3oK M BO3AEWNCTBUM, a TaKKe npefenbHble
3Ha4YeHMA MpPOrMboB M MepemMelLeHnit 3/1eEMEHTOB KOHCTPYKLMIA cnesyeT NPUHMMaTb COrnacHo
TpeboBaHuAM CM:20.13330, CHuM 2.09.03 n pasgenos 16 1 17 HaCTOALLNX HOPM.

4.2.3. 3a pacyeTHyl0 TemnepaTypy B paliOHe CTPOUTENbCTBA C/eAyeT NPUHMMaTb TemnepaTypy
Hapy»XHOro BO34yxa Hambonee XONOAHbIX CYTOK obecnevyeHHocTbio 0,98, onpegeneHHy COriacHo
CHwull 23-01.

PacyeTHas TexHo/sOrMyeckaa TemrepaTypa YCTaHABAMBaEeTCA 3agaHMemM Ha pa3paboTky
CTPOUTENBbHOWM YacTW NPOEKTa.
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4.2.4. PacyeTHble CXEMbl M OCHOBHbIE npegnocbiNIKKN pacyeTa AO0N1KHbl OTPaXKaTb lEl,el\/'1CTBl/1T(-Z‘}'IbeIe

ycnoeua paboTbl CTafibHbIX KOHCTPYKLMIA.
PaccmaTtpuBaloTcs cneaytolime pacyeTHble MOAEAN HECYLLMX KOHCTPYKLMIA:

OTAE/bHbIE KOHCTPYKTUBHbIE 3/1eMEHTbl (Hanpumep, PacTAHYTble W CXaTble CTEPXHK, 6asnKy,

CTOMKM 1 KOMIOHHbI CMJIOWHOIO CeYEeHUA 1 ap.);

NAOCKME MAN MPOCTPAHCTBEHHbIE CUCTEMbI, pacKpenseHHble (HecBaboaHble - pUCYHOK 1, a);
cucTeMy cneayeT cUMTaTb PACKPenNeHHOM, eCAM KOHCTPYKUMA pacKpenieHus HexMmeHee yem B 5 pas
YMeHbLUAeT TOPM30HTaNlbHble MepeMeLLeHNA CUCTEMbI; PacyeT TaKUX 'KOHCTPYKUMA MOKeT 6biTb
BbIMNO/IHEH MYTEM pacyeTa OTAENbHbIX 3/1EMEHTOB C YY4ETOM MX B3aMMOLENCTBUA mexay coboi u c

OCHOBaHUEM;

NJIOCKME WM NPOCTPAHCTBEHHbIE CUCTEMbI, HEPACKPEN/IeHHble (CBObOAHbIE - pUCYHOK 1, 6); npu
pacyeTe TaKMX KOHCTPYKUMI, HapsZy C NPOBEPKON OTAE/IbHbIX 3/1EMEHTOB, CAeAyeT Y4YuTbiBaTb

BO3MOKHOCTb AOCTUMEHUA NPeSe/IbHOro COCTOAHUA CUCTEMBIB. LLE/TIOM;
JINCTOBbIE KOHCTPYKUUU (060104KMN BpaLLEHMS).
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PucyHoK 1. Cxembl cuCTEM pacKkpeneHHbIX (a)
W'HE pacKpenneHHbIX OT nepemeLLeHui (6)

OCHOBaHMeMm,

4.2.5. MpocTpaHCTBEHHbIE CTaNbHble KOHCTPYKUMM CAeayeT, Kak NpaBWMO, PacCyMTbiBaTb Kak

eAnHble CUCTEMbI C Y4ETOM PaKTOPOB, ONpeaenatoLLmMX HanpaKeHHoe 1 AedOpPMUPOBAHHOE COCTOAHME,
KOHCTPYKLUMN Mexay coboin wu c

0COOEHHOCTM B3aMMOLEMNCTBUA  3/IEMEHTOB
reomeTpuyecKkon mepusnyeckom HeJIMHENHOCTU, CBOMCTB MaTepmnanos M rpPyHTOB.

[onyckaeTca, BbIMNOJHATL MNPOBEPKY YCTOMYMBOCTU CTEP)KHEBbIX KOHCTPYKUMI (B TOM uucne
NPOCTPAHCTBEHHbIX) €. MCMNOMb30BAHUEM CEPTUOULMPOBAHHBIX BbIYUCAUTENBHBIX KOMMIEKCOB KakK

naeanv3npoBaHHbIX CUCTEM B NMPeANoIOKEeHUN yNpyrux gedopmaunii cTanu.
4.2.6/0weHKy 0bLLei yCTOMYMBOCTM KapKaca A0MYyCKAaeTca Npous3BoAnUTb No HeaedpopMnpoBaHHOMN

CXemMe /1A KapKacoB PaMHOM (C KECTKMMM y31aMu puUresieit ¢ KOJIOHHaMM), PaMHO-CBA3EBOW (PamMHbIi
KapKac C BepTUKasbHbIMKU AvadparmaMu KeCTKOCTU MM KECTKMMM BCTaBKamMM) UAW  CBA3EBOW
(be3purenbHbIN KapKac UM C HEXECTKUMU Y31aMKN pUresiell C KOJIOHHaMK) CUCTEM, KOTOPbIE MMEIOT B
CBOEM COCTaBe MPOAO/IbHbIE U MOMEepPeYHble pambl U CBA3M, YCTAHOBJ/IEHHbIE B COOTBETCTBMM C 15.4

HACTOALLUX HOPM.



B pamHO-CBA3€BOM WM B CBA3EBOM CMCTEMAX, KOrda y3/bl CBA3eBOro 6/0Ka He COBMAZaloT C
Yy3/1aMM KapKaca, pacyeT cieayeT BbIMNOAHATL No AehOPMUPOBAHHOM cxeme (C y4ETOM reomMeTpuYecKom
HEJIMHEMHOCTUN CUCTEMDI).

4.2.7. neMeHTbl KOHCTPYKLKI, pacCMaTpUBaeMble B HAaCTOALLMX HOPMAX, NOAPA3LENAOTCA HA TPU
Knacca B 3aBUCMMOCTM OT HanpsxKeHHo-aedopmmnpoBaHHoro coctosiHma (HAC) pacueTHoro ceyeHusn:

1-n knacc - HAOC, npyM KOTOPOM HANpAXKEHWA MO BCEM NAOLWAANNCEYEHMA HEe MpeBblWwatoT

pacyeTHOro CONpPOTMBEHUA CTaAN o< R, (ynpyroe coctosiHMe ceyeHus);

2-n knacc - HAC, npuv KOoTopom B OAHOWM YacTU ceyeHus | o< Ry, a B pgpyrou o= Ry
(ynpyronnactmyeckoe CoCTosiHUE ceveHus);

3-i knacc - HAC, npu KoTopom no Bcel naowagu cevyeHus o= Ry (nnactmyeckoe coctosaHue
CeYEeHMA, YCNOBHbIN NAACTUYECKUIA WAPHUP).

4.2.8. bykBeHHble 0603HaYEHMA BEAUYMH, UCNO/b30BAHHbIE B HACTOALLMX HOPMaX, NPUBeAEHbl B
MpunoxkeHun b.

4.3. YyeT HaszHauYeHUs 1 yCa0BUN PaboTbl KOHCTPYKLMI

4.3.1. B 3aBMCMMOCTM OT Ha3Ha4eHWs, ycaoBuit paboTbl M HAAMUYMA CBAPHbIX COEAUHEHWI
KOHCTPYKLMW cnegyeT NoApasgenaTb Ha YeTbipe rpynmnbl coriacHo. [lpunoxeHuio B HacToAwmx Hopm.

4.3.2. Mpun pacyeTe KOHCTPYKUMUIA U COEANHEHWNI CeayeTyYnTbIBaTb:

Ko3pPUUMEHTbI HaJEKHOCTU MO OTBETCTBEHHOCTW /), NPUMHUMaemMble cOrnacHo TpeboBaHUAM
CHuM 2.01.07;

KO3pODUUMEHT HaAEeKHOCTH 7, =13 ONA _3/IEMEHTOB KOHCTPYKLMM, pPacCcYMTbiBAaemMbIX Ha
NPOYHOCTb C UCMOIb30BAHUEM PACYETHbIX CONPOTUBAEHMIA R, ;

KO3bOULMEHTbI yCN0BUIA PaboTbl 3/1€MEHTOB. KOHCTPYKUMI U coeauHeHuin V., Va wu 7,
npuHMmaemble no Tabanue 1; nyHkTy 7.1.2; Tabnvue 45 v pasgenam 14, 16, 17 n 18 HacToALLMX HOPM.

Tabnmua 1

SJIeMeHTHE KOHCTPYKLMUI KosddmumeHTH
YCJIOBUNI
pPaboTEL
raMMa

c

1. BaJjky CIJIOUWHOT'O CEUYeHUsS U CXATHE DJIEMEHTH GepM 0,90
IEePEeKPETUY [NOI 3ajlaMM TeaTpoB, KkJIyDOB, KMHOTEATPOB, [I0X
TpubyHaMM, I[IOA INOMEUEeHMAMM MaTl'a3UMHOB, KHUTOXPAaHMUINMI, 1
apxMBOB M T.II. NPM BPEMEHHOM Harpys3Ke, He MpeBHIaplel Bec
[IePEeKPEITUM

2. KoJyouHE 0OWEeCTBEHHEIX: 3OaHUM [IPU [NOCTOSHHOM HATPYy3Ke, 0,95
paeHOM He MeHee (0,8 pacueTHOM, M ONOP BONOHAIOPHEIX OalleH

3. KOJIOHHE OOHOSTAaXHBIX 'MNPOM3BOICTBEHHEIX 3OaHUM C MOCTOBBMU 1,05
KpaHaMu

4. CxaTele OCHOBHEE BJIEMEHTH (KpOMEe OIIOPHBIX) peleTKU 0,80
COCTABHOT'O TABPOBOI'O CEUEHMS M3 OBYX YT'OJIKOB B CBAPHEIX
bepMax MNOKPHTHMI VM HEPEKPLITUM IIPM pacueTe Ha YyCTOMUUBOCTDL
YyKasaHHEX BJIEeMEHTOB C I'MOKoCThi JaMbia > 60

5. PacTsaHYTHE BJIEMEeHTH (3aTAXKM, TSATM, OTTIXKM, IIOOBECKM) 0,90
IpM pacyeTe HamiIPOUHOCTH 10 HeOCJabJIEeHHOMY CEeYeHMIO

6. DOJIEMEHTH )KOHCTPYKLMNM M3 CTajly C HPenOejioM TeKydeCTU IO 1,10
440 H/MM2,THeCyilMe CTaTUUYECKYH HATpy3Ky, IIPpM pacueTe Ha
IIPOYHOCTL 10 CEeUYEeHMI, OcCJlabJIeHHOMYy OTBEPCTUAMU IJig OOJITOB
(kpoMe OPUKLMOHHBIX COEOUHEHUN)

7. CxaTele BJIEMEHTH peleTKM MNPOCTPaHCTBEHHBIX pelleTuaTHX
KOHCTPYKLUMUNM M3 ONMHOUHEIX YI'OJIKOB, IPUKpPEIJISeMble OIHOWM I10JIKOM
(OJ19 HEePaBHOIIOJIOYHEIX YI'OJIKOB — OOJIbLIEM [IOJIKOM) :

a) HEeNOCPEeHNCTBEHHO K II0SCaM CBapPHEMMK WBaMy JIMOO IBYMS
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fonramMmu m 6oJjiee, YCTAHOBJIEHHEIMM BIOJIb yYTOJIKA :

PacKOCH IO PUCYyHKY 15, a u pacnopkmu o pucyHky 15, 6, B, e 0,90

PackKoOCH IO pucyHky 15, B, 1T, 1, € 0,80

©) HeNnocpenCTBEHHO K IofgcaM ONOHMM OOJITOM UM uyepes GbaCoHKY 0,75
HEe3aBMCMMO OT BMIA COeIMHEHUS

8. CxaTble BJIEMEHTH U3 OIMHOYHEIX YT'OJIKOB, IIPUKPEIJISEMEX 0,75
OHOHOM IOJIKOM (OJIS HEPAaBHOIIOJIOYHEIX YI'OJIKOB — MEHbUIEM I[IOJIKOW) ,

3a MCKJIOUEHMEM DJIEMEHTOB IIJIOCKUX (GepM M3 OIMHOUHHIX YI'OJIKOB W
3JIEMEHTOB, YyKa3aHHBIX B [NO3MUMM 7/ HacTogmeM TabJamuuLb, pagkKoCOB
IO pUCYHKY 15, ©, NPUKpPENJIsSeMblX HENOCPEeICTBEHHO K I0SgaM
CBAapHBMM WBaMM JIMOO AOBYyMsS OoJjTamMmu M OoJiee, yCTaHOBJIEHHBEMU
BIOOJIE YT'OJIKA, M IJIOCKUMX GepM M3 OOMHOUHEIX YT'OJIKOB

9. OmnopHEE NJIUTH M3 CTaJM C [NPEenNesyioM TeKydueCTU IO
390 H/MM2, Hecymye CTATUUECKYI HATPYy3KYy, TOJIUMHOM,A MM:

a) mo 40 1,20
6) " 40 mo 60 1,15
B) " 60 " 80 1,10
IpuMmeuanmuga. 1. KosdduureHTEl Tamma < 1l npwm pacuere COBMECTHO
c

YUYUTEIBATE He ClienyeT.

2. Tllpu pacueTe Ha MNPOYHOCTH I[IO CEUEeHMID, OCJAaBJIeHHOMY OTBEPCTUSAMU  IJIS
OONTOB, KODOOUUIMEHTH yCHOBUM pPaboTH, NPMBEIEHHEHE B MHO3ULMAX 6 M 1; 6 u 2;
6 u 3, cJemnyeTr YUMTHIBATH COBMECTHO.

3. Ilpy pacuyeTe OMNOPHEX MIIUT KO3OOMIMEeHTH, TpUBEOEeHHBE B HO3UUUAX 9 U
2, 9 u 3, crnemyeT yuMTHIBATHL COBMECTHO.

4. Kood@dMUMEHTH IJiS SJIEMEHTOB, MNPUMBEIAEHHHBX B MNO3MUMAX 1 M 2, CJelyeT
VUMTHEBATE TaKXe IPM pacueTe UX COESIOMHEHUN.

5. B crnyuasax, He OT'OBOPEHHEIX B HacCTodAmer Tabiuue, B bopMysax cJjenyer
OpMHMMATL TamMma = 1.

c

OTHOWeEHNE  KPUTUYECKOM  HarpyskM Ky pacyeTHOM ANA  CTEPXHEBbIX  KOHCTPYKUMMN,
PacCYMTbIBAaEMbIX KaK MAEaNU3UPOBAHHbLIE MPOCTPAHCTBEHHbIE CUCTEMbBI C  MCMOJIb30OBaHUEM
cepTMPULMPOBAHHbIX BbIYMCIUTENBbHBIXTKOMNNEKCOB (cornacHo 4.2.5, 4.2.6), oNKHO OblTb HE MeHbLUE

KoapdmumeHTa HaeKHOCTM MO YCTOMUYMBOCTU cUCTEMBI Vi = 1,3

4.3.3. Mpn NPOEKTUPOBAHNMN KOHCTPYKLNIM, NOABEPraloWMXCA HENOCPEACTBEHHOMY BO3AENCTBUIO
NOABUMHbIX, BMOPAUMOHHBIX W /APYrMX. NepeMeHHbIX Harpysok, Bbl3blBAlOWMX YCTaZ0CTb METANNa,
cnefyeT NPUMEHATb TaKMe KOHCTPYKTUBHbIE pELIEeHWA, KOTOPble He BbI3bIBAOT 3HAYUTENIbHOM
KOHLEHTPALMM HANPAXKEHUA, N CeAYeT BbINONHATb PacyeT Ha YCTanoCTb.

4.3.4. Mpy NPOEKTUPOBAHUWN KOHCTPYKLUWIN, BO3BOAUMbBIX WM IKCMAYATUPYEMbIX B YCOBUAX
HU3KMX TemnepaTyp, NPU KOTOPbIX MOBbLIWAETCA BO3MOMHOCTb XPYMKOro paspylleHua, cnepyet
YyunTbIBaTL TPEOOBAHMA K MaTepuay, KOHCTPYUPOBAHUIO U TEXHONOTMWN U3TOTOBIEHUS.

4.3.5. Tpyn nNpOEeKTUPOBAHUM CBAPHbIX KOHCTPYKUMI CnedyeT CHUKaTb BpegHOe BAMAHUE
OCTaTOYHbIX AebopPMALNN W HAMPAMKEHUI, B TOM UMC/IE CBAPOYHbIX, A TaKXe KOHLEeHTpauuu
HanpsXeHWn, npeaycMaTpMBas COOTBETCTBYHOLLME  KOHCTPYKTUBHble peweHua (¢ Hambonee
paBHOMEPHbIM pacnpeAeneHMemM HanpsxKeHU B aeMeHTax U geTansax, 6e3 BXoAawmx yrioB, peskux
nepenagoB CeYeHWs Wy APYIUX KOHUEHTPATOPOB HaNpPsKEeHWM) U TEXHONOTMYECKME MEPONPUATUS
(nopsaaok cbopku, M CBAPKK, NpeaBapUTeNbHbIA BbirMb, MexaHMYecKkyto 06paboTKy COOTBETCTBYHOLLMX
30H NyTEM CTPOXKKU, dpe3epoBaHms, 3a4UCTKN abpasmnBHbLIM KPYrom v ap.).

5. MaTtepuanbl gns KOHCTPYKLUN U coeguHEHUN

5.1. MNpn HasHa4YeHUW CTaan ANA KOHCTPYKUUN caedyeT yuuTbiBaTb TPYMny KOHCTPYKLUMK,
pacyeTHylO TemnepaTypy, TpeboBaHMA MO YAAPHOM BA3SKOCTM M XMMMYECKOMY COCTaBYy COMacHO
MpunnoxxeHuto B.

5.2. [Ina KOHCTPYKUMA cneayeT WCNosb3oBaTbh (aCOHHbIN (Yro/Kn, ABYTaBpbl, LIBENNepbl),



JINCTOBOW, LUMPOKOMOJIOCHbI YHMBEPCANbHbIA NPOKAT M THyTble Npoduan C  TeXHUYECKMMM
TpeboBaHuamu no OCT 27772, TOCT 14637, ITOCT 535, NOCT 19281, TOHKONMCTOBOM MpOKaT U3
yrnepoamuctonn ctaam no FOCT 16523 mn w3 ctann nosbileHHOMW npodyHoctM - no [OCT 17066,
XxonogHorHyTble npoduan no NOCT 11474, npodunam rHyTble 3aMKHYTble KBaZpaTHbIE U MPAMOYTrO/IbHble
no FOCT 30245, copToBoli NpoKaT (Kpyr, KBaapaT, nonoca) no FOCT 535 n FTOCT 19281, aneKTpocBapHble
Tpy6bl Nno FOCT 10705 n FOCT 10706, ropavegedopmupoBaHHbie Tpybbl no MOCT 8731.

Jonyckaetca wucnonb3osBaTb ApyrMe maTepuasnbl, WMelowme cepTUduKaT CoOTBETCTBMA
yCTaHOB/IEHHOW GOpPMbI, NMPU YCAOBMM BbINOSHEHUS TpeboBaHMi MpunoskeHna B HacToAwmX HOpMm K
MeXaHMYEeCKMM CBOMCTBAM M XMMUYECKOMY COCTaBY.

B 3aBMCMMOCTM OT OCOOEHHOCTE KOHCTPYKUMI WM y310B pPEKOMEHAYeTcs Npu 3aKase CTaau
YUUTbIBATb KAaccuduUKaL Mo IMCTOBOrO NPOKaTa B 3aBUCMMOCTU OT 3HAUYEHUA OTHOCUTE/NIbHOIO CYyXKEeHUA
no NOCT 28870.

Ona obecneyeHuns npegena orHectonmkoctn (45 MmUH) aaa BCeX rpynm, cornacHo MpunoxeHuio B,
OTKPbITbIX KOHCTPYKLMI (cm. 4.1.3) HE3aBMCMMO OT pacyeTHOM TEMMEPATYpPbI CAeAyeT Ha3HavyaTb NPoKaT
n3 ctanm 06MB® no TY 14-1-5399, umetoLeit pacyeTHble XapakTepuctThnkm ctanu C345-4 no FOCT 27772,
WKW NPOKAT U3 ApYyrux ctanen, obecneymBatowmx npegen orHeCTomkocTm 45 muH.

5.3. [1na oTAMBOK (ONOPHbIX YacTel 1 T.1.) cieayeT NpUMeHATb cTanb mapok 15/1, 2571, 35/1 n 451,
yaosneTtsopsaAollyto TpebosaHuam FOCT 977 ana rpynn: |l (OTAMBKN OTBETCTBEHHOrO HasHayeHus anAa
AeTaneil, paccynTbiBaEMbIX Ha MPOYHOCTb, paboTaloWmxX NPU CTaTUYECKMX U MepeMeHHbIX Harpyskax)
unn Il (oTAMBKM 0cob60 OTBETCTBEHHOrO HasHaYeHWA, ANs AeTasei, PaccyMTbiBaeMblX Ha MPOYHOCTD,
paboTalowmx Npu AMHAMUYECKUX HArpysKax). PacyeTHble COMPOTMBIEHUA OT/IMBOK M3 CEPOro 4YyryHa
cneayeT npuHMMaTh no Tabaunue B.9.

Ona otausok rpynn Il n Il moryt npumeHATLCA HU3KO/IerMpoBaHHble CTasn NO COrNacoBaHUIO C
OpraHM3aumnen - CoCTaBUTENIEM HOPM.

5.4. lnA cBapKW CTaNbHbIX KOHCTPYKUNI _CNnefyeT NpUMEHATb: 3NEKTPOAbl AN1A PYYHOW AyroBOM
cBapkm no FOCT 9467, cBapouHyto nposoaoky no TOCT 2246, datocel no FOCT 9087, nopoLIKOBYHO
npososioky no FOCT 26271 pna aBTOMaTMYECKON U MeXaHWU3MPOBAHHOW CBAapPKU B COOTBETCTBUMU C
Tabnuuen .1, a TakKe yrnekucabii ras no FOCT 8050, aproH no NOCT 10157.

MprmeHsemble CBapoYHble MaTepuasibl U TEXHOOMMA CBAPKMU LO/MKHbI 06ecneynBaTb 3HaYeHNe
BPEMEHHOro COMPOTUB/IEHUA MeTassia  WBa He HUKEe HOPMATUBHOIO 3HAYeHUA BpPEeMeHHOro

conpotuenenus R, ocHoBHOrO MeTafifla, a TaKKe 3HaYeHMsA TBEPAOCTM, YAAPHON BASKOCTU M
OTHOCUTENbHOIO YAJIMHEHUA MeTaffla CBapHbIX COeAMHEHWM, YCTaHOB/IEHHble COOTBETCTBYOWMMMU
CTaHOapTamMm U TEXHUYECKUMM YCNOBUAMMU.

5.5. [Ona 60nTOBbiX COEOMHEHWA cnefdyeT MNPUMEHATb CTafbHble 6OATbI M ralkuy,
y4oBAeTBopAOLWLMeE TexHUuYeckum TpeboBaHnam FOCT 1759.0, TOCT P 52627, TOCT P 52628, n waiibsl,
yaosnetsopawowme TpebosaHnam FMOCT 18123, a TaKkKe BbICOKOMNPOYHble 60NTbI, yKa3aHHble B 5.6.

BonTtbl cnegyeT npumeHsaTb no FOCT 7798 u FTOCT 7805 cornacHo TpebosaHmnam Tabamupl I.3.

lalikun cnegyet npumeHAtb no FOCT 5915 n FOCT 5927. MNpu paboTte 60ATOB Ha Cpes M pacTsKeHue
KNaccbl NPOYHOCTU raek cAemyer.ApMHMMaTb B COOTBETCTBUM C KAAcCOM NpoYHocTn 6onTos: 5 - npu 5.6;
8-npun 8.8;10-npun 10.9; 12 =npun 12.9.

Mpn pabote 60ATOB TONBKO Ha Cpe3 AOMNYCKAETCA NPUMEHATb KAacC NPOYHOCTM raek npu Knacce
npoyHoct 6onT1oB: 4 - Npn.5.6 1 5.8; 5 - npun 8.8; 8 - npn 10.9; 10 - npn 12.9.

LWainbbl cnepyeT ApumeHaTb: Kpyrable no FTOCT 11371, kocble - no FOCT 10906 1 npy*KUHHble
HopMmanbHble - No [OCT 6402.

BblcOKONPOUHBbIMUBONATaMK ClesyeT cUMTaTb 6OTbI Knacca NPOYHOCTM He HuKe 10.9.

5.6. Ona GpUKUMOHHBIX U GNAHLLEBbIX COEANHEHUIA CAeayeT NPUMEHATb BbICOKOMNPOYHble HONTLI,
raliku u wamnbbl, yaosnetsopsatowme TpeboBaHuam FOCT P 52643, a UX KOHCTPYKUUIO U pasmepbl 6onToB
npuHmMmatbno FOCT P 52644, raiku 1 wanbbl K HUMm - no FTOCT P 52645 n FOCT P 52646.

Ona $naHUeBbIX COeAMHEHUI cneayeT NPUMEHATb BbICOKOMPOYHble OONTbI KAMMATUYECKOrO
ncnonHeHuns XJ1.

5.7. [donyckaeTcs NpPUMEHEeHMe BbICOKOMPOYHbIX 6O0ATOB MO ApyrMm cTaHgaptam u TY ¢
TEXHUYECKMMU TpeboBaHUAMM He HUMKe yKasaHHbix B TOCT P 52643 npu Hanuuum ceptudumKaTta
YCTaHOBAEHHOM $OpPMbl.
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5.8. Bblbop mapok ctanu ana dyHAameHTHbIX 6bonToB cneayet nponssoamtb no FOCT 24379.0 u
TpeboBaHMAM, NpuBeaeHHbIM B Tabauue .4, a UX KOHCTPYKUMIO U pa3mepbl npuHUmatb no FOCT
24379.1.

Bontbl (U-0bpasHble) gns KpenaeHUs OTTAMKEK aHTEHHbIX COOPY)KEHW cBA3M, a Takke U-
06pasHble N GyHAAMEHTHble BONTbI ONOP BO3A4YLHbIX JIMHUI SNEKTponepesayn U pacnpenenmTenbHbIX
YCTPOWCTB ciegyeT NPUMEHATb U3 CTaNIM MapoK, TaKKe YKasaHHbIX B Tabauuer.4.

AHKepHble 60ATbl cneayeT NPUMEHATb cornacHo TpebosaHmnam CHuM 2.09.03:

5.9. Manku ans dyHAameHTHbIX M U-06pasHbix 60nTOB agnameTpom A0:48 MM cneayeTt NPUMEHATb
no TexHmyecknm TpebosaHmnam FOCT 5915 ¢ TexHnyeckumn TpeboBaHmuaMm no FOCT P 52628, cebiwe 48
mm - no FOCT 10605.

Ons dyHoameHTHbIX 6ontoB m3 ctann Cr3nc2, Cr3cn2, Cr3nc4, Crt3cnd gnameTtpom Ao 48 mm
cnepyet NPUMEHATb ralkm Knacca npoyvHocty 4 no FOCT P 52628, guamMeTpom cBbiwe 48 mm - U3
maTepuana He HuKe rpynnbl 02 no NOCT 18126.

Ons dyHaameHTHbIX 601TOB gMameTpom A0 48 Mm M3 cTaian, Mapku 0912C u apyrux cranen no
FOCT 19281 cnegyeT NPUMEHATb FalKM Knacca NPoOYHOCTU He HmKe 5-rorno MOCT P 52628, anametpom
cBbiwe 48 MM - U3 MaTepuana He HuKe rpynnbl 05 no NOCT(18126. AonycKkaeTcAa NPUMEHATb raku U3
CTann MapoK, NPUHMMAeMbIx 4na 60nToB.

5.10. AnA wapHMpPOB, KaTKOB 1 BONTOB, PabOTAIOWNX B KAYECTBE LUaPHUPOB, a TaK¥Ke NoAKAaAHbIX
JINCTOB NOZ, KaTKK, cnegyeT npumeHATb nokoskn no CHull 2.05.03.

5.11. [na Hecywmx 3SNeMEHTOB BMUCAYMX TOKPbITUIA, OTTAMEK OMop BO3AYLWHbIX JANHWUIA
aneKTpornepenayn, pacnpesennTesibHbIX YCTPOMCTB, KOHTAKTHBIX CeTei TpaHCnopTa, MayT M balleH, a
TaK)Ke HanpAraembIX 3/1eMeHTOB B NpeABapUTENbHOHAMNPANKEHHbIX KOHCTPYKUUAX cneayeT NpUMeEHATb:

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

KaHaTbl ABoiHOM cBMBKK no FOCT 3066; FOCT 3067; NOCT 3068; NOCT 3081; FOCT 7669; IOCT
14954;

KaHaTbl 3aKkpbiTble Hecywme no FOCT 3090; TOCT.18901; NOCT 7675; TOCT 7676;

Ny4kn W NpAaM  napannenbHblx MNPOBOMOK, ¢GOPMUPYEMBIX M3 KaHATHOM MNPOBOJIOKM,
yaosneTBopstowei TpebosaHmam FOCT 7372.

5.12. ®usnyeckme XapaKTEPUCTUKU MaATEPUANIOB, NPUMEHAEMbIX ANA CTaJibHbIX KOHCTPYKLMIA,
cnepyet NPUHUMATbL cornacHo Mpunoxeruio.l.

6. PacueTHble XapaKTEPUCTUKN MATEPUAJIOB U COEAMUHEHNI

6.1. PacyeTHble COMPOTMBAEHWA MPOKATA, THYTbIX Npodunen n Tpyd ANA pasNUYHbLIX BMAOB
HanpsAXXeHHbIX COCTOAHWI cnedyeT onpenenate nNo ¢opmynam, nNpuBedeHHbIM B Tabauue 2, rpe

HOPMaTMBHbIE COMPOTUBAEHMUA R, "R, cnepyeT NPMHUMMATbL COMACHO CTAaHAAPTAM U TEXHUYECKUM
YCAOBUAM.

Tabnuua 2

HanpsaxeHHOe CcOCTOAHME PacueTHEIE CONPOTUBIIEHUA
npokaTa u TpyoO

PacTsaxeHre, cxarue, uu317udb:

[0 Mpemesly TEeRy4eCTH BEZZI%W/7Q
IO BPEMEHHOMY CONPOTUBJIISHUI l%::l%n/ym
CoBur Rs = 0’58Ryn /j/m

CMmaTHe:
TOPLEBOM IMNOBEPXHOCTM (IIPM HAJIU4YUM IIPUTOHKIM) R,=R /7
y un m

R

Ip

= 0’ SRun /7/m

MECTHOE B LUWJIMHIOPMUECKMX MapHUpax (uandax)
IpM IJIOTHOM KaCaHUN
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IramMeTpasibHOE CXAaTUe KAaTKOB (Ipy CBOOOIHOM
KaCaHMM B KOHCTPYKUMSAX C OTPAHUUYEHHOU
MOOBMXHOCTHIO)

Rcd = O’ OzSRun /j/m

3HayeHna Ko3dPULMEHTOB HaZEXKHOCTU MO MaTepuany ) NPOKaTa, FHYTbIX Npodunei n Tpyb

cneayeT NpUHUMAaTH no Tabauue 3.

Tabnuua 3
TOCYyIapCTBEHHBEM CTAaHIAPT WM TEeXHMUECKUE YCJHOBUSI Kosbdmument
Ha MPOKaT ¥ TPYOH HaOeXHOCTU
1o MaTepuasy
raMMa
m
T'OCT 27772 (xpome crajyey C590 m C590K) m mpyrasg,HopMaTKBHAaSA 1,025
OOKYMEHTAalUMusa, MCIOJb3yolas NPOolLenypy KOHTPOJIA CBOMCTB
npokara no I'OCT 27772
Ina mpokxaTa C IpenejyioM TekyuecTyu cboue 380 H/mM2 1,100
no I'OCT 19281, mma Tpy® no I'OCT 8731
I OoCTaJIbHOT'O HIpoKaTa M TpyO, COOTBETCTBYIMX TpeDOBaHUAM 1,050
HaCTOSAIMX HOPM
IOnsa npokaTa U TpyD, [IOCTAaBJISEMHX 10 3apyDeXHOM HOPMaTUBHOM 1,100
OOKYyMEHTAalLUMU

3HaYeHUss HOPMATMBHBLIX W PACYeTHbIX COMPOTUBAEHUM MPU PACTAKEHWUU, CKATUM U U3rnbe
JINCTOBOTO, LUIMPOKOMOJNOCHOTO YHUBEPCAbHOIO U pacoOHHOro NpoKaTa npueeaeHbl B Tabauue B.5, Tpyb

- B Tabnuue B.6.

3HaYeHUs pPaCYeTHbIX COMPOTUB/AEHWUI MPOKATa CMATUIO TOPLLEBOM MOBEPXHOCTM, MECTHOMY
CMATUIO B LMIMHAPUYECKMX WAPHUPAX W, AMAMETPAIbHOMY CHATUIO KaTKOB NpuBeaeHbl B Tabauue B.7.
6.2. PacyeTHble COMPOTUBAEHUS THYTbIX Npoduneit cnesyer NPUHUMATb PABHBIMKM PacYeTHbIM

ConpoTUBAEHUAM INCTOBOIO NPOKaTa, N3 KOTOPOro OHN U3roToB/1IEHDI.

6.3. 3HayeHuA PaCYETHbIX COI'IpOTMBJ'IeHMﬁ OT/INBOK U3 yrnepo,u,MCToﬁ CTanun cneapyet NnpUuHMMaTb

no tTabnuue B.8.

6.4. PacyeTHble COMPOTUBAEHUA CBAapPHbIX COEAUHEHMUI ANA Pa3/IMYHbIX BUMAOB COEAMHEHWA U
HanpAKeHHbIX COCTOAHUI cAeAYEeT.onpeaenaTb no GpopmMmynam, NnpueseaeHHbIM B Tabanue 4.

Tabnuua 4
CBapHEE HampsaxeHHOe COCTOAHMEe XapakTepmucTKa PacueTHEE
COEeINVMHEHUS PacyYeTHOTO CONPOTUBJIEHMSI
COINPOTUBIIEHUA CBapPHLEIX COEeNOUHEeHUMN

CTEIKOBEIE CxatTme, pacTaxeHre u u3rud |[lo npeneny R = R

IIP¥, aBTOMAaTUUECKOM, TEKyUYeCTH wy y

MEeXaHM3VMPOBAaHHOM MM

PYy4YHOM CBapke C (usmueckuM|Illo BpeMeHHOMY R = R

KOHTPOJIEM KadecCTka WBa COINPOTUBJIIEHUIO wu u

PacrTaxeHue u mu3rud [Io npeneny R = 0,85R

Ip¥ aBTOMaTUUECKOM, TEKyUYeCTH wy y

MeXaHM3UPOBaHHOM
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WM PYYHOM CBapkKe
Cosur R = R
WS s
C yryoesMM [Cpes (YCJIOBHEBIM) [Io MmMeTanny wga|R = 0,55R /TaMma
mBaMU wf wun wm
[lo mMeTaty R = 0,45R
TPaHMLEL W.Z un
CIlJIaBJIEHUS
[lpuMeuaHMKe. 3HaueHMsa KOBZQOMIUIMEHTOB HaAOEXHOCTM [0 MeTajljly WBa Y om
2
crlenyeT NPMHMMATh paBHEIMM: 1,25 - mnOpu waf£490:HﬁWM ; 1,35 - npu

R, >590 Hmm®

PacueTHoe conpoTusB/sieHNE CBApPHOIro CTbIKOBOro coeamMHeHnAa 3nNemMeHTOB U3 cTanen c Pa3HbiMU
HOPMaTUBHbIMKU CONPOTUBEHNAMU CheadyeT NPUHUMATb KaK,AaNnA CTbIKOBOro coeaAnHeHMA U3 Ctanum C
MEeHbLNM 3Ha4YeHNEM HOPMATUBHOIO CONPOTUBNEHUA.

3HaYyeHMA HOPMATUBHbIX (R,..) u pacyeTHbIX (wa) COMPOTMBNEHUN MeTanna YrnoBbIX LIBOB
npueeaeHsl B Tabaunye I.2.

6.5. PacyeTHble conpoTuBAEHUA 0A4HOOONTOBOFOCOEANHEHUNSA CaeayeT onpenenatb no ¢opmynam,
npueeaeHHbIM B Tabanue 5.

Tabnvua 5
HanpaxeHHOe | YCIIOBHOE PacueTHEle '€ONPOTUBRIJIEHMS OIOHOOOJITOBBIX COEOVMHEHUM
cocTosaHue |oBo3Ha-—
yeHue Cpe3y W, pacTaXeHUn OOJITOB KJIACCOB CMSTHUIO
IIPOYHOCTU COEeOMHSIEMBIX
DJIEMEHTOB
5.6 .8 8.8 10.9 12.9
Cpes R 0,42R 0,41R 0,40R 0,35R -
bs bun bun bun bun
PacrsaxeHue R 0,45R 0,54R - -
bt bun bun
CmaTue : R <E> - 1,60R
OOJITH bp u
KJlacca
TOYHOCTHU A
60 TE - 1,35R
KJjacca u
TOYHOCTHU B
<Kk > l%p cryiegyeT OIpelesyiaTh OJa COeIMHSAEMEIX DJIEMEHTOB M3 CTajlu C

npemesioMm TekydecTr mo 440 H/mM2.

3HaYeHNs HOPMATUBHbLIX U PaCUYETHbIX COMPOTMB/IEHUI Cpe3y M PacTAXKeHWo cTanu 6onToB B
0AIHOBONTOBbIX COeAMHEHUAX NpUBeaAeHbI B Tabauue .5, a CMATUIO 31eMeHTOB, coeiuHAEMbIX 6oNTamu,
B Tabanue I.6.



6.6. PacyeTHOe COMPOTUB/EHME PACTAXEHUIO GYHAAMEHTHbIX U aHKepHbix 6ontos Ry, cnepyer
onpeaenatb no dopmyne

Rba = 0’ 8Ryn . (1)

3HaYeHUs pacyeTHbIX COMPOTUB/IEHUIN pPaCTAXKEHUIO GYHAAMEHTHbIX 60ATOB nNpuBeaeHbl B
Tabnuue I.7.

PacyeTHOe CONpOTUB/EHMe pacTaxeHuo U-o6pasHbix 6ontos Ry, ykasaHHbix B 5.8, cneayert
onpeagenaTs no dopmyne

RbU = 0’85Ryn . (2)

6.7. PacyeTHOe COMpPOTUBAEHME pacTsKeHUio Ry, BbICOKONPOUHBIX GOATOB, YKasaHHbIX B 5.5,
cnegyeT onpegensaTts no dopmyne

R, =0,7R,,,, (3)

rae R, - HopmaTusHoe conpoTusneHme 6oata, NpUHUMaEMoe cornacHo Tabauue I.8.

6.8. PacyeTHOe COMPOTUB/EHWE PACTAXKEHWIO BBICOKOMPOUYHON CTasbHOM npoBosiokn Ry,
NPMMEHSAEeMO B BUAE MYYKOB MW NpALEN, caedyeT Onpeaenatsb no popmyne

Ra’h =0, 63Run . (4)

6.9. 3HayeHMe pPacyeTHOro COMPOTMBAEHUA (YCMAMA) PACTAXKEHMUIO CTa/NbHOrO KaHaTa cieayet
NPMHMMATb  PaBHbIM  3HAYEHMIO Pa3pPbIBHOrO " yCcMAMA KaHata B  LENOM, YCTaHOBAEHHOMY
rocyAapCTBEHHbIMW CTaHAAPTAMMU MAN TEXHUYECKUMM YCNOBUAMM Ha CTafibHble KaHaTbl, Ae/eHHOMY Ha

KO3DGULMEHT HagEKHOCTY Mo maTepuany Ym=1,6 .

7. Pacyer 3/1eMeHTOB CTa/IbHbIX KOHCTPYKLMIA
NPU.LEHTPAZIbHOM PACTAXKEHUWN U CXKATUM

7.1. PacyeT anemeHTOB CN/IOLHOrNO cevyeHusn
7.1.1. PacyeT Ha nMPOYHOCTL 3/EMEHTOB W3 CTa/iM C HOPMATMBHbIM COMPOTUBIEHUEM

2 o
Ryn <440 H/mm npyv LEeHTPaNbHOM PaCTAXKEHUM WAM CKATUM cunoit N cnepyeT BbINOAHATL MO
dopmyne

N <1
AR - (5)
n yyc
Pacuer Ha APOYHOCTb PACTAHYTbIX 3/1€MEHTOB, 3KCNAyaTaunA KOTOPbIX BO3MOXHa W nocne
AOCTUXKEHNA METaNIJZIOM lpedena TeKYy4YeCTU, a TakKkKe PaCTAHYTbIX UIN CHKATbIX 9/1EMEHTOB U3 CTa/ 1 C

2 iV
HOPMaTMBHbIM COMPOTUBAEHNEM Ryn > 440 H/MM™ chegyet BbinonHats no dopmyne (5) ¢ 3ameHol

3HaYeHus Ry Ha R,/ 7, .

7.1.2. PacyeT Ha NPOYHOCTb CEYEHMUI B MECTaX KPEMNEHUA PACTAHYTbIX 31€MEHTOB M3 OAMHOYHbIX
Yro/IKOB, NPUKpPenasembiXx 0O4HOW NOSKOW 6bonTamu, cnegyeT BbiNOAHATbL No ¢opmyne (5), a ceyeHuin
pacTAHYTOro OAMHOYHOIO Yrojika U3 cTanan ¢ npegenom Tekydectu Ao 380 H/mm2, npukpennsemoro
OfIHOW MONKOM 60ATamM, MOCTaBAEHHbIMU B OAMH PAd MO OCKU, PACMOSIOKEHHOW Ha PacCTOAHMMU He
meHee 0,5b (b - wMpMHa NoakKM yronka) ot obyllKa yronka u He meHee 1,2d (d - anameTp oTBEpCTMA ANNA



60/1Ta C y4eTOM NOOKMUTENBHOTO AOMYCKA) OT Nepa yroska, no dopmyne

roe 701 = (alAnl /An +a2)ﬂ .
3A8Cb An - naowaab ce4yeHnAa yroika HeTTo,
Anl - naowaab 4aCTu cevyeHnA I'IpMKpEI'IfIHeMOl\;I NOJIKN YIOJZ1IKa MeXAay KpaemM OTBEPCTUA U NEPOM,;

a, a,, B - Ko3pdMUMEeHTbl, NPUHMMaeMble No Tabauue 6.

Tabnuua 6
Kondou- 3HaueHusa koabouumeHToB anndal, auabda m OeTa
LMEHTE 1 2
npyu onHoM OOJITe M PacCTOSHUM a, npu a »>= 1,5d u s >= 2d npu
PaBHOM KonuuecTBe OOJITOB B PAOY
1,35d <*> 1,5d 2d 2 3 4
ansda 1,70 1,70 1,70 1,77 1,45 1,17
1
aneda 0,05 0,05 0705 0,19 0,36 0,47
2
Bera 0,65 0,85 1,0 1,0 1,0 1,0
<*> TOJBKO OJIS BJIEMEHTOB pPeUeToOK / (pacKoCOB U pPacIopoK) , Kpome
IIOCTOSHHO paboTawmyx Ha pacTsIxeHMe, NPV TOJIIMHE I[IOJIKM OO 6 MM.
ObosBHaueHMsa, NPUHATEHE B Tabjuile 6:
a — pacCcTogHMe BIOJIb yCUIMd OT Kpas BJeMeHTa IO LeHTpa OJamxanimero
OTBEPCTHUS;
S — pacCcTosHMEe BIOJIb YCUIIMS MEXIY LEeHTPpaMu OTBEPCTUIHA.

Mpu pacueTe TAr U noAcos TpaBepc, anemeHtoB onop BJI, OPY wn KC, HenocpeacTBeHHO
NPUMbIKAIOLWMX K y31aM KpenneHWA MPOBOA0B, a TaK¥Ke 3/1IEMEHTOB, COeAMHAOWMX B CTOMKAX y3/bl

KpenaeHua TAT U PacTAHYTbIX NOACOB/TpaBepc, KO3IPPUUMeHT 7.1 cnegyet ymeHowntb Ha 10%.
7.1.3. PacyeT Ha yCTOMYMBOCTb 3N1EMEHTOB CM/IOWHOIO CEYEHUA MPU LEHTPAIbHOM CHATUM CUNON
N n ygosneTtBopaAowmx TpeboBanunam 7.3.2 - 7.3.9 cnegyeT BbINOAHATb No dopmye

—A]; <L
¢ yyc

rae P - ko3dPULMEHT YCTOMUMBOCTM NPU LEHTPAZbHOM CXaTWUM, 3HA4YeHUMe KOTOpOro npu

A= 0,4 cnepyet onpeaenats no popmyne

@=0,5(0 -6 —39,4847)/ A".(8)

3HaueHue KoadpduumerTa O B popmyne (8) creayet BbIMMCAATL N0 Gopmyne

5=9,87(1-a+pBA)+1%,(9)



rae A = AR,/ E - ycnosHas mBKoCTb CTEPMHS;

anp - Ko3apdumuUMeHTbl, onpegensemble no Tabanue 7 B 3aBUCMMOCTU OT TUNOB CEYEHWNA.

Tabnuua 7
Tun ceuyeHUd 3HaueHMUd
jeleYnlolZinnzes
€HTOB
OboszHa- dopma anbda | beTa
yeHue
a 0,03 0,06
b 0,04 0,09

c _u,___ ‘_{_I ____l________ _Ill__ 0,04 0,14

[pyMeuaHre . g NPOKATHHX, IBYTaBPOB BeCcOoTOM cBhile 500 MM npu pacueTe Ha
YCTOMUMBOCTL B IIJIOCKOCTM CTEHKM CJlellyeT NPMHMMATbL THUIl CEeUeHMd a.

3HaueHus koapdpuumenta P, BblumcneHHble no popmyne (8), cneayeT mMpuHUMaTL He Gonee

- . o
7,6/ A npu 3HaueHUAX yCAOBHOM FMBKOCTM cBbilwe 3,8; 4,4 1 5,8 ANA TUNOB CeYEHWUI COOTBETCTBEHHO
a,buc.

Mpw sHauenusx 4 < 054 nns Bcex TMNOB ceuenuii gonyckaetcs npunumats @ = 1.

3HayeHun KoadduUneHTa 2 npuseaeHsbl B MNpunoxkeHun M.

7.1.4. PacyeT Ha YCTOMUYMBOCTb CTEPIKHEN M3 OAMHOYHBIX YIONIKOB C/eAyeT BbINOAHATb C Y4EeTOM
TpeboBaHuit 7.1.3. Tlpn onpeseneHnn rubKOCTU STUX CTEPNKHEN PaanyC MHEPLUU CEYEHUs Yroska u
pacyeTHylo ANMHY.CAeayeT NPUHMMATbL cornacHo TpebosaHmnam 10.1.4 1 10.2.1.

Mpn pacyéTe NOACOB W 3/1€MEHTOB peLleTKM MPOCTPAHCTBEHHbIX KOHCTPYKUMN M3 OOUHOYHbIX
Yro/IKoB cneayeT BbINOIHATL TpeboBaHMA 16.12.

7.1.5. CxRatble SAEMEHTbI CO CMIOLHbIMU CTEHKAMK OTKPbITOro M-06pasHoro ceyeHma (PUCYHOK 2)
peKkomeHAayeTeA YKPENNATb NAAHKAMU UAW PELLETKOMN, MPU STOM A0/3KHbI ObITb BbINO/IHEHbI TPebOBaHUA
7.2.2;7.2.3;7.2.7n7.2.8.






a - OTKPbITOE; 6, B - YKpenieHHble NJaHKaMn UK pelleTRamm
PucyHoK 2. M-06pasHble ceveHnsa 31eMeHToB

MpW OTCYTCTBMM MAAHOK WAWN PELIETOK Takue 3/1eMeHTbl, MOMMMO pacyeTa no dopmyse (7).B rnaBHbIX NMJAOCKOCTAX X - X U Y - Y, cnegyeT NpoBepsTb Ha
YCTONUMBOCTb MPU U3IMBHO-KPYTUIbHOM popMe NoTepu yCTOMUMBOCTU No dopmyne

—A]; <1, (10)
¢c yj/c

3pecb @. - KOapPUUMEHT, NPUHMMAEMbBIN PABHbLIM
®. = npn ¢r<0,85;

. =0,68+0,21¢, <1 npy ¢, > 0,85

rae sHayeHue @ cnepyet BbUMCAATL Mo dopmyne

(pl = 7’6C’max //’i_“y2 . (11)

B popmyne (11) KoappuumeHT Crax CneayeT onpeaenstb coraacHo MNpunoxkeHuto .
7.1.6. CoenHeHMeE NOACA CO CTEHKOM B LEHTPa/IbHO-CXKATOM:3/IEMEHTE COCTABHOIO CMNJ/IOWHOMO CeYeHUs caeayeT paccynTbiBatb No dopmynam Tabaumubl 43

pasgena 14.4 Ha caBur OoT YC/IOBHOM MOMEPEYHOM CUbI Qﬁc, ornpesensemoit no popmyne (18), npu stom koappuument P cnegyet npUHMMaTL B MAOCKOCTY
CTEHKM.

7.2. PacyeT an1eMeHTOB CKBO3HOIO ceveHus

7.2.1. PacyeT Ha NPOYHOCTb NEMEHTOB CKBO3HOTO ‘CEYEHMA MPU LEHTPANLHOM PACTAXEHUN U CKATUM CAedyeT BbiNonHATL no dopmyne (5), rae 4, -
naowazb Ce4eHNa HETTO BCErO CTEPIKHA.

7.2.2. PacyeT Ha YyCTOMYMBOCTb CXKATbIX CTEPXKHEN CKBO3HOIO CEYEHWA, BETBM KOTOPbLIX COEAMHEHbI MAaHKAMM UAWU pelleTKamu, cnedyeT BbINoAHATb No
dopmyne (7); npu stom koadpduument P oTHocuTeNnbHO cBOGOAHON OCM (MEpPNEHAMKYASPHON MAOCKOCTM MAAHOK WM PeLIeToK) CiedyeT OnpeAensTb Mo



dopmynam (8) u (9) ana ceveHuit Tuna b ¢ 3ameHol B HUX A Ha /Lf. 3HauyeHne l@f cnepyet onpeaensitTb B 3aBUCMMOCTU OT 3HAYeHUM //Lef, npuMBeLEeHHbIX B
Tabnuue 8 ona cTepkHel C YNCNOM NaHeNel, Kak NPaBuIo, He MeHee LWecCTu.

Tabnumua 8
Tun CxemMa ceudueHusa HpMBe,HeHHaH TMOKOCTb JIFIMG,Ha CTEPXHA CKBO3HOI'O CeYeHUA
ceue- ef
HUA
C IIJIaHKaMmMn C pemeTKaMm
2 A, = |12 4
1 2, +0,82(1+n) 4, (12) o T4|M TE——, (15)
dl
b d’
n=— a=10—
roe I roe bzlb

4,) 4
2 Ry =22 082 (Lt mddaa- (4 m) A3 ], (13) Ay = 22, + ara |
d2 dl
Iblbl IbeZ d3 d3
=t e o =102, o, =102
T L R T, R bil,

(dl " d2 OTHOCATCS K CTOPOHAM

COOTBETCTBEHHO b1 u bz)



Ay = Ao +0, 6701
- A

o (17)
d3
d3
roe azloﬁ
b
Obo3HaueHMUs, NPUHATHEe B Tabnuie 8:
ﬂy - TMOKOCTbL CKBOBHOI'O CTEPXHS B LEJIOM B IIJIOCKOCTM, I[EPIeHIUKYJIAPHON
ocu y - Vy;
ﬂmﬂ - HauboJblag M3 T'MOKOCTEM CKBO3HOI'O CTEPXHS B LIeJIOM B IIJIOCKOCTHX,
IePIeHIUKYJIAPHEX OCU X — X WIN Yy - Y;
ﬂm, Agz, ﬂ%3 - TuMOKOCTM OTIEJIbHHX BeTBel., HIpu u3rube B IIJIOCKOCTHX,
[IepPleHIUKYJIAPHEIX OCSAM COOTBeTCcTBeHHO 1 - 1, 2 -2 u 3 - 3, Ha ydYacTKax
MeXxIy CBAaPHEIMM MBaMM WMJIM KpaMHVMM OOJiITaMM, IPUKPENISOIMMY [IJIaHKM;
b (Q, lﬁ) - paccTogHME MexIy OCSAMM BEeTBEM;
d, h - pasMepH, olIpelejigseMHe 10 PUCYHKaM™=3 u 4;
A - molalb CedeHUS BCEI'O CTEPXHS;
Am, Ain - IJomany CedYeHUM PacKOCOB PemeToK (IpM KPeCcTOBOM peleTke

- IBYX paCKOCOB), PacCIOJIOXEHHEIX COOTBETCTBEHHO B IIJIOCKOCTHAX,



IepPHeHIUKYJIApPHEX ocaMm 1 - 1 n 2 - 2;

Ad3 - IUJIomAallb CeueHus pacKoca peueTky (IpM KPeCTOBOM pelleTke — IBYX
pPackKocos) , Jlexamen B IIJIOCKOCTHU ONOHOM TPaHu (misa TPEeXTPAaHHOTIO
PaBHOCTOPOHHET'O CTEPXHS) ;

]@, Lﬂ -  MOMEHTH VHEePLUN ceueHMs BEeTBEU OTHOCUTEJILHO ocen
coorBeTcTBeHHO 1 - 1 m 3 - 3 (mng cedyeHmm TunoB 1 m 3);

]m, Lﬁ - TO Xe, IOBYX YTOJIKOB OTHOCUTEJIBHO OCEM COOTBETCTBEHHO Llu= 1 ™
2 - 2 (mya cedveHuda Tuna 2);

1; - MOMEHT MHEPLUUM CeUYeHMS ONHOM IIJIaHKM OTHOCUTEJIBHO COOCTBEHHOM OCHU
X - X (pucyHOK 4; njs cedeHur Tunor 1 u 3);

Iﬂ, «Qg - MOMEHT MHepLUUM CeueHMS OIHOM M3 IIJIAHOK, PAaCHOJIOXEeHHEIX B
IJIOCKOCTAX, [NEePIeHIUKYJISPHEIX OCSM COOTBEeTCTBeHHO 1 - 1 m 2 - 2 {@mjusa ceueHus
THIna 2) .

[Ipumeuanme. K Tuny 1 Takxe cjegyeT OTHOCUTL CEUEHUs, y KOTOREIX BMECTO
IIBEJIJIEPOB I[IPMMEHEHHE IBYTAaBPH, TpyOuaTele ¥ »Opyrue nNpodmnm Iiig OOHOM MM
ofeux BeTBEMV; NpM HSTOM oCcu y -y ¥ 1 — 1 HOJXHEL NPOXOIUTE UYEpes LEeHTPEH

TSXECTM COOTBETCTBEHHO CEUEeHUS B LIEJIOM UM OTIOEeJIbHOM BeTBM, 'a 3Ha4YeHMAd n u ﬂ’bl

B Qopmysie (12) moJspkHEI ofecHneuuThb HauboJibliee BHadUeHMe Zq.

a) 0) B) r)

L
Ly

Iy

a - TpeyronbHasn; 6 - TpeyrosibHana ¢ pacnopkamu;
B - KPECTOBas; I - KPECTOoBaA C pacnopKamm

PucyHOK 3. CXembl peLleTOK CKBO3HbIX CTEPIKHEN






PucyHok 4. CKBO3HOM CTep*KeHb C NAaHKamu

PacyeT Ha YCTOMYMBOCTb CKBO3HbIX CTEP)KHEN C YMCAOM MaHesneil MeHee LWecTU AonycKaeTtca
BbIMNO/HATD:

NpY NAaHKax - Kak pacyeT paMHbIX CUCTEM;

npuv peleTKax - cornacHo TpebosaHuam 7.2.5.

7.2.3. B CKBO3HbIX CTEP!KHAX C MJIAHKAMW YCN0BHasA MMOKOCTb OTAEe/1bHOM. BETBU /1;,1, /1;,2 nnu /1;,3
(cm. Tabnuuy 8) Ha yyacTKe mexxay CBapHbIMW LIBAaMW WU KpalHMmMMK, BonTamu, NPUKPEnnsowmMmu
NAaHKK, 401KHa bbITb He 6onee 1,4.

Mpn HaNANYMM B OAHOM U3 NAOCKOCTEN CM/IOLWIHOMO IMCTa BMECTO MNAHOK (CM. PUCYHOK 2, 6 1 B)
rMBKOCTb BETBU C/ieflyeT BblYMCAATbL NO PagaMycy MHEPLIMK MOJTyCeYEHMA OTHOCUTENIbHO €ro LLeHTPasibHOM
oCcu, NepneHANKYNAPHOM NNOCKOCTM NJIaHOK.

7.2.4. B CKBO3HbIX CTEP}KHSAX C peleTkamu NOMMMO pacyeTa Ha,YCTOMYMBOCTb CTEP)KHA B Le/10M
cnenyeT NpoBepPATb YCTOMYMBOCTb OTAE/NbHbIX BETBEM HA ydacTKax mexxay y3namu. Mpu HeobxoaumocTtu
cnenyeT yuuTbiBaTb BIMAHME MOMEHTOB B y3/1aX, HaNnpumep OT PacLeHTPOBKU 3/IEMEHTOB peLleTKN.

B CKBO3HbIX CTEP)KHAX C pelleTKamu YC/IOBHAA TMOKOCTB,OTAE/NbHbIX BETBEM MeXay y3namu

[OKHa BbITb He 6osiee 2,7 1 He A0/1XHa NPEBbIWATL YCAOBHYI0 NPUBEAEHHYIO0 TMBKOCTb /14 CTEPKHA B

Lesom.
JonyckaeTtca npMHMMaTb 6o/1ee BbICOKME 3HAYeHMA YCAOBHOM rMBKOCTM BETBEN, HO He bonee 4,1
Npw YyCNOBMU, YTO pacyeT TaKMX CTEPXKHEN BbIMNOJIHEH COrAACHO TpeboBaHMAM 7.2.5.
7.2.5. PacyeT CKBO3HbIX CTEP}KHEN C pelleTKaMUn Cy4eTOM YKasaHHbIX B 7.2.2 1 7.2.4 ponyweHuni

cnenyet BbINOAHATL No dopmyne (7) c 3ameHol B Held 3HaYeHus Ry Ha Ryd = ¢’1Ry.

Mpu 3atom KoappuumeHT ycTonumsoctM P...anA OTAeNbHOW BETBU Npu ZZ, <2,7 cneayet
NPUHUMaTL paBHbiM 1,0, a npu /Tb 23,2 Lyonpegensts no dopmyne (8) nmpu pacyeTHoi AnMHe
lef =0, 7lh, rae 1, - pavHa Betsy (Ha pucyike 3pa anvHa setsu - 2/,).

B WHTepBane yCNOBHbIX rmbKocTel, 2,7 < /T;, <3,2 3HaueHue @ ponycKaeTcA onpesenaTb

NIMHENHON nHTepnonsaumen mexay 1,0m 3navyeHnem @ npu A, =32,

7.2.6. PacyeT CTep)KHel COCTaBHbIX CEYEHWA M3 YrONIKOB, LUBEANEPOB U ApP., COeAMHEHHbIX
BM/IOTHYIO WAW 4Yepe3 MNPOKNALKW, CAedyeT BbIMOJHATb KaK CMJ/IOWHOCTEHYATbIX MPW YCAOBUK, 4TO
YYaCTKN MeXKAY COeANHAOLLMMM CBAPHBIMU LLIBAMW UAN LEHTPAMM KpalHMX BONTOB He NpeBbIWatoT ANA
cKaTbix anemeHToB 40i u gna pactaHytoix 80i. 3aecb paguMyc MHEpPUMWU CeYeHua i-ro yronka Wuam
weennepa cnegyet NPUHUMATb [AA° TaBPOBbIX MAWM  [ABYTaBPOBbIX CEYEHUI OTHOCUTENIBHO OCH,
napanienbHON NOCKOCTU PACMOIOKEHNA NPOKNAA0K, @ AN KPECTOBbIX CEYEHWNI - MUHUMA/bHBIN.

Mpu atom B npepenax GAMHbI CKATOrO 3/eMeHTa caeayeT nNpeaycmaTpmMeBaTb He MeHee AByX
NPOMEKYTOUHbIX CBA3eN (APoKAA[OK).

7.2.7. PacyeT coegMHUTENbHbIX MJIAHOK W 3/1EMEHTOB PELLETOK CHKATbIX CTEPXKHEW CKBO3HOro

CeYEHUN LO/MKEH BbIMOAHATLCA HA YC/IOBHYIO MOMNEPEYHYI0 CUTY Qﬁc, NPUHMMAEMYIO MOCTOSIHHOM Mo
BCEV OJ/1MHE CTEPXKHA.U onpeaensemyto no popmyne

0, =7,15-10°(2330-E/R))N /¢, (18)

rae N - IpoAOAbHOE yCUInMe B CKBO3HOM CTEPIKHE;
? - KoapPULUMEHT YCTOMUYMBOCTM MPU LEHTPANbHOM CKATUM (B8 CeYeHWA TUMa B), MPUHUMaEMblil
Npuv pacyeTe CKBO3HOIO CTEPKHSA B MIOCKOCTM MIAHOK U PELUETOK.

YCNOBHYIO NOMEpeYHyto cuny Qﬁc cnepyeT pacnpenensth:

NpyM HaNAMUMM TONbKO COEAMHMUTENbHbLIX MNAHOK (pPeleToK) - MNOPOBHY MeXKAy MAaHKamu
(peweTkamu), nexawummM B MAOCKOCTAX, MNEPNEHAMKYAAPHbIX OCW, OTHOCUTENbHO KOTOPOW
NPOM3BOAMUTCA NPOBEPKA YCTOMYMBOCTH;



NPV HaIMYMK CNAOLIHOMO NCTa N COEANHUTENbHbIX NAAHOK (PeLleToK) - Nonoaam Mexay MCTOM
W NAaHKaMu (pelleTkamm), Nexalmmm B NJA0CKOCTAX, NapaiesbHbIX NCTY;

npu pacdyeTe PaBHOCTOPOHHMX TPEXTPAHHbLIX CKBO3HbIX CTEPKHEN - paBHOM 098Qﬁc ONA Kaxaoi
CUCTEMbI COEANHUTENbHbIX NMAAHOK (PeLeToK), PacnoNoXKeHHOM B OAHOM FpaHu.
7.2.8. PacuyeT coeguHUTENbHbIX MIAaHOK W WX NPUKPEenAeHuin (cm. puUCyHOK 4) [osKeH

BbIMO/IHATBCA KaK pacyeT 3/1eMEHTOB 683paCKOCHbIX cbepM Ha CcoBmecCTHOe AEVICTBME Chnnbl F;-,

cpesbiBatoweit nnaHky, U momenta M, usrnbatowero naaHKky B ee MAGEKOCTM, 3HAYEHWUA KOTOPbIX
cneayet onpeaenaTtb no Gopmynam:

F =01,/b;(19)
Ms :Qslb /2; (20)

rae O, - ycnosHan nonepeyHas cuna, NpUXoAALAACA HA MAAHKYIOAHOM rpaHy.

7.2.9. PacyeT 3/1eMeHTOB COeAMHUTENbHbIX PELUETOK COCTaBHbIX CTEPXKHEN cineayeT BbINOAHATb
KaK pacyeT 3/1IeMeHTOB peLLeToK NAockmx pepm. Mpu pacyeTe packoCoB PELIETOK MO PUCYHKY 3 ycuauve B
packoce cnegyeT onpegenate no opmyne

N, =a,0dlb, (21)

roe &, - koadPUUMEHT, NPUHMMAEMbIN paBHbiM: 1,0' ana peweTkM nNo pucyHky 3, a, 6 1 0,5 - no
PUCYHKY 3, B;

O, - ycnoBHas nonepeyHas cuna, NpUXoAALLAACA Ha OAHY MAOCKOCTb PELLETKM.
Mpy pacyeTe PacKOCOB KPecTOBOM PELUETKM C pacnopKamu (pUCYHOK 3, T) cieayeT yumTbiBaTb

pononHutensHoe yeunre Ny, BO3HMKaIOLWEE B KaXKA0M pPackoce OT 06xKaTus BETBEl 1 onpegensemoe
no popmyne

Ny=a,N, A,/ 4, (22)

2 3 3
roe @, = dl, /(2b° +d°) - 3Aecb b, lb, d - pasamepbl, yKasaHHble Ha pUCYHKe 3;
N, - ycunue B ogHOIM BETBU CTEPIKHA;

A,;, A, - nnowapnp ceyenns ogHoro pacKkoca 1 04HOM BETBU COOTBETCTBEHHO.

7.2.10. PacueT cTep:KHeWn, npeaHasHayYeHHbIX ANA YMEHbLEHUA PaCYETHOW AJINHbI CKaTbIX
3N1EMEHTOB, A0/IKEH BbINOJAHATLCA HA YCUME, PaBHOE YC/IOBHOM NOMEPeYHoi cnie B OCHOBHOM CXKaTOM
anemeHTe, onpegensemon no ¢opmyne (18).

PacueT pacnopoKymRpeAHasHaYeHHbIX AAA YMEHbLUEHUA PacYeTHOW AJ/IMHbI BETBEW KOJIOHH B
NJIOCKOCTH, NEPNEHAMKYAAPHOM NNOCKOCTM NOMNEPEYHbIX Pam, NPU HAIMYUWN HArPy3OK OT MOCTOBbIX U/
NoABeCHbIX KPaHOB, €elYET BbIMNO/IHATb HA YC/IOBHYIO NMOMNEPEYHYIO CUAY, onpeaensemyto no dopmyne
(18), rae 3HaueHne NicnegyeT NPUHUMATL PaBHbIM CYMME MPOLO/bHbIX CUA B ABYX BETBAX KOJIOHH,
CcoeAMHEHHbIX PAacAOPKOM:

7.3. TpoBepka YCTOMYMBOCTM CTEHOK W MOACHbIX JINCTOB LLEHTPA/IbHO-CXKATbIX 3/1€MEHTOB
CNAOWHOrO ceY4eHuns

7.3.1._MNpu npoBepKe YCTOMYMBOCTM CTEHOK B KauyecTBe PaCYeTHOM BbICOTbI hef cnepyet
NPUHMMATb (PUCYHOK 5):

MOJIHYIO BbICOTY CTEHKM - B CBAPHbIX 3/1eMeHTaXx;

paccToAHMe mexay 6AMMKaANWKMMM K OCU 371eMeHTa KPasMKM NOACHbIX Yro/IKOB - B 3/1€eMEeHTax C
GPUKLMOHHBIMM MOACHBIMWU COEAMHEHUAMMU;

paccToAHMEe MeXAy Hayanamu BHYTPEHHMX 3aKPYI/IEHN - B MPOKaTHbIX Npoduasx;



paccToAHMEe MeXAY KPaaMM BbIKPYXKEK - B FTHYTbIX Npoduanx.
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PucyHok 5. PacyeTHble pa3mepbl CTEHOK, CBECOB NOJIOK,
MOACHbIX IMCTOB B MPOKATHbIX, COCTABHbIX M FHYTbIX NPOdUAX

7.3.2. YCTOMYMBOCTb CTEHOK LUEeHTPa/IbHO-CXKaAaTbIX 3/1eMeHTOB CN/IOWHOro ce4vyeHunAa cneayet
CYUNTATb OﬁGCI’IEHEHHOI\;I, eCc/in  yCcnoBHaA rMMOKOCTb | CTEHKMU Z}vz(hgf'/tw)\/Ry/E HE npeBbillaeT

3HaYeHWUI nNpeaebHOM YCAOBHOM rMBKoCTU /luw, onpegensembix no popmynam Tabaunubi 9.

Tabnuua 9
CeueHue YcinoBHada [lpemesibHasa yCJOBHasa I'MOKOCTHb

TMOKOCThb CTEHKU ﬂuw

3JIeMeHTa ﬂ_,
T 7 T

<« 2 1,30+0,154° (23)
5 N AN |

> 2 1,20+0,354 <2,3 (24)
. . g—

<=1 1,2 (25)
:_ o S

51 ,0+0,24 <1,6 (26)




<= 0,8 1,0 (27)

> 0,8 0,85+0,194 <1,6 (28)

0.8<1<4 (0,40+0,071)(1+0;25 /2_1;,./hgf.) (29)

Obo3HauyeHUsa, NPUHATHEe B Tabiuie 9:

A - ycrnoBHas TMOKOCTL 3JeMeHTa, NPUHMMAaeMas B/pacueTe Ha YCTOMUMBOCTE
NPy LEHTPaJIbHOM CXaTuM;
bf - WMpMHa [OJIKM TaBpa.

[IpuMeuanmusa. 1. B xopoBuaToM CedeHMM 3HaUYeHUEe '%w cljlenyeT OnpenesaTb IJid

IIJIACTMHOK, PACIOJIOKEHHBIX IIapajijIeJIbHO IIJIOCKOCTM, B KOTOPOM IIPOBEpPSAeTCH
YCTOMUMBOCTDL DBJIEMEHTA B LIEJIOM.

2. B TaBpPOBOM cedyeHnn IOOJIXHO cobJInaThLCA yciiosue IS bf /hef = 2 ; [Ipn

ﬂ,<(L8 um A >4 s dbopmysie (29) crenyeT , OpYHMMATb COOTBETCTBEHHO ﬂ/:(LS

niim 224

3. BrHak "<=" B QopmMyJslax 03HauaeT,  YWTO 3BHaAUEHUE jwv B CJlydae eTIo
IIPEBBIIEHMA IIPM pacdeTe OO QopMyJie clelyeT MIPMHMMATbL PaBHBIM yKa3aHHOMY B
IpaBoOM 4YacTu.

7.3.3. CTEHKU UEeHTPaNbHO-CXKaTbIX 3/1eMEHTOB/CN/IOWHOr0 CeYeHUn (KOMIOHH, CTOeK, onop v T.n.)
npu 4, 22,3, kak npasuno, creayet yKpenaATBIRONEepeUdHbIMI PeBpamm KeCTKOCTH C LArom ot 2’5hef

Ao 3h¢ ~; Ha KayKA0M OTNPaBoOYHOM 3/1eMeHTe A0/KHO bbiTb He MeHee AByX pebep.
B cnioWHOCTEHYATbIX BETBAX «KOJMIOHH CKBO3HOTO ceyeHus pebpa KeCTKOCTM [JonycKaeTcs
YCTaHaB/IMBATb TO/IbLKO B Y3/1aX KPEMNJIEHUS COEANHUTE/IbHBIX PELIETOK (NAaHOK).

B CTEHKe, YKPENNeHHO TO/bKO MOREPEeyHbIMM pebpamu, WWpKHA WX BbicTynatoweit yactu D,
AONKHa BbITb 418 NAPHOrO CMMMETPUYHOro pebpa He meHee (hef /30+40) MM, AN OAHOCTOPOHHEro

pebpa - He meHee (hqf /20+50) MM TONWMHa pebpa I, AoMKHa BbiTb He MeHee Zbr\/Ry IE

CTeHKM [onycKaeTca AYKpennaTb OAHOCTOPOHHUMW MoMNepedYHbIMKU pebpamm  KecTKOCTU U3
OZIMHOYHBIX YrONIKOB, NPUBAPEHHbIX K CTeHKe nepomM. MOMEeHT MHepuun Takoro pebpa, BbluMCAAEMbIN
OTHOCUTENbHO OCU, coBnagatowelt ¢ banKanwwen K pebpy rpaHblo CTEHKK, AOJIXKEH ObITb HE MeHee Yem
ONA NapHOro CMMMeTPUYHOropebpa.

7.3.4. B LEHTPaNbHO-C}KaTbIX 3/1eMEHTaX ABYTaBPOBOro ce4eHms C PacYeTHOM BbICOTOM CTEHKM hef
B C/y4ae YKpenjeHus CTEHKM NpoAONbHbIM pPebpoM KECTKOCTM, PacnofioXKeHHbIM nocepeanHe wu

rl 7
nMmMmernwmMm MOMEHT UHEPLNN CceYeHUA [,-1 npu h t3 36, cneayet 3HayeHue ﬂ’uwr YCTaHOB/1IEHHOE B
ef “w

7.3.2, yMHOXUTb Ha KO3 dUUMEHT

1 1
L=1+0,4—-1-0,1—2 (30)

3 e
of r, h eft ”

Mpun pacnonoxeHun pebpa C 04HOM CTOPOHbI CTEHKM €r0 MOMEHT MHEepLUUKU caeayeT BblYMCAATb
OTHOCUTENIbHO OCK, COBMaAatoLLEN C BAMKalLLeN rPpaHbO CTEHKN.



B cnyyae BbiNosHEHWA NpoAoabHOro pebpa B Buae rodpa CTEHKM NPU BbIUMCAEHUN hef cnepyet
YUNUTbIBATb PA3BEPHYTYHO AJIMHY rodpa.

MpoaonbHble pebpa *KecTKoCTU ceayeT BKA0YATb B PaCYETHbIE CEYEHUA 3/1EMEHTOB.

MUHMMaNbHbIE pa3mepbl BbICTYMNaOWER YacT MNpPoAoJ/bHbIX pebep KecTKocTu creayeT
NPUMHMMATb KaK g/1a nonepeyHbix pebep cornacHo TpebosaHuam 7.3.3.

7.3.5. B cayvasx, Korga GaKTUUYECKOe 3HayeHMe YCNOBHOM rMBKOCTU cteHkn A, npesbiwaer

npeaenbHoe 3HayeHue luw’ BbluMcieHHoe no dopmynam (23) -, (29). Tabnunubl 9, nposepkry
YCTOMYMBOCTU 31emeHTa no dopmyne (7) AonycKaeTca BbIMNOMHATL C Y4ETOM PACYETHOM YMEHbLUEHHOM

naowaan cevyeHusn Ad, onpeaeneHHol coriacHo 7.3.6.
7.3.6. Mpn pacyeTe UEHTPANIbHO- U BHELEHTPEHHO-CXKATbIX CTEP)KHEN CM/IOWHOFO CevyeHua B

CAyuanx, KOrAa GaKTUYECKOe 3HAYEHNE YCIOBHON TMBKOCTM CTEHKM Ay, = (hqf /tw)\/Ry /E npesbiwaet
(npw LeHTpanbHOM CXKaTuM He B6onee yem B 2 pasa) 3HayeHMe NPeAeibHON YCNOBHOM MMBKOCTU CTEHKM

ﬂuw, nosly4eHHoe cornacHo TpeboBaHmam 7.3.2, a Takxke 9.4/2 n 9.4.3, 8 popmynax (7), a Takxke (109),
(111), (115), (116), (120) 1 (121) gonycKaeTcs NPUHUMATb PACYETHYHO YMEHbLUEHHYHO NAOLLAAb CeYEeHUS

Ad B3ameH A.

3Hauenve 4, cnepyet BbluncaaTb No Gopmynam:
AN1A ABYTaBPOBOIO U LWBE/IEPHOrO CeYEHUN

A, =A—(h,y=hy)t, (31)

AanAa Kopoﬁanoro ceyeHumA:
Npu UEHTPA/IbHOM CXHaTUU

Ad = A - 2(hef R hd )tw - Z(bef,l _bd )t/ ; (32)
npu BHELLEHTPEHHOM CXaTUU
Ad = A B 2(hef - hd )tw . (33)

B popmynax (31) - (33) 0603HaueHoO:

hef nhy - pacyeTHaa M yMeHbLIEHHanA BbICOTa CTEHKW, PACMOIOKEHHOW NapanienbHO NAOCKOCTH,
B KOTOPOW NpoBepseTca yCTOMYNBOCTD;

bef,ll/l b, - pacyeTHan MyMeHbLIEHHAs WMPMHA MOSICa KOPOBYATOrO CEYEHMS, PACTIONOKEHHOTO
nepneHAMKYAAPHO NAOCKOCTU;B,KOTOPOI NPOBEPAETCA YCTOMUUBOCTb.

3Ha4yeHue hd B LEHTPaZIbHO-CXKATbIX 3/1IeMEHTaxX cheayeT BblHNCAIATb NO d)opmynaM:
AnAa AByTaBpPOBOro ce4yeHMA

W=t A —(A, 14, —1)A, —1,2—0,152)],/E/Ry . (34)

roe npuA > 3,5 cneayet npuHnmats A =3,5;
ANA KopoBYaToro ceyeHms

h,=t[A,—(A, /A, DA, —2,9-0,24+0,74,)], /E/Ry . (35)

rae npn 4 > 2,3 cnepyet npunumats 4 =2,3;
ANA WBENIEPHOTO CeYeHN



h, =t A JE/R, (36)

wouw

3Hauenna A nu ﬂ’uw B ¢opmynax (34) - (36) gns UEHTPANbHO-CHKATbIX 3/IEMEHTOB creayeT
NPWUHMMATb cornacHo TpeboBaHuam 7.3.2. Mpu BbIYUCAEHUN 3HAYEHMA h, AN KkopobyaToro ceyeHms no

dopmyne (35) BmecTo h,, t,, A n A, cneayeT NPUHUMaTb COOTBETCTBEHHO b,, t,, /1,,” “n

;Lf,l =(bgf‘,l/tf)\/Ry/E, NPy 3TOM 3HayeHue /1,4,-,1 cneayeT onpeaenATb COrMacHo TpeboBaHUAM
7.3.10.

3HaueHne /; [nA BHELLEHTPEHHO-CKATbIX 3N1EMEHTOB /BYTaBPOBOFO. M KOPOBYATOro CeuveHuil
cnegyet BblMMCNATb NO dopmynam cooTBeTcTBeHHO (34) u (35); npu atom B 3TUX dopmynax 3HaueHus

A= /Ix 7] /Iuw cnepyet NPUHMMATbL COrNacHo TpeboBaHMAm 9.4.2.

7.3.7. Mpu npoBepKe YCTOMYMBOCTM MOACHBIX JIMCTOB B KaueCTBE PAaCcYeTHOW WMPUHbI CBeca bef
cneayeT NPUHUMATL PacCTOAHME:

OT rpaHu CTEHKM A0 KpasA NoACHOro AncTa (MoAKK) - B CBaPHbIXSIeMEHTaX;

OT OCM KpaihHero 6onTa B nosce A0 Kpas MOACHOrO/IMCTa - B 3/IeMEHTax C GPUKLMOHHbIMK
NOACHbIMW COeAMHEHUAMMU;

OT Hayana BHYTPEHHErO 3aKPYrNeHMA A0 Kpaa MoJiKK - BIRPOKATHbIX Npoduaax;

OT Kpas BbIKPYXKKKN 40 Kpas NOJKK - B THYTbIX NPodUAsX (CM. pPUCYHOK 5).

7.3.8. YCTOMUYMBOCTb MOACHBIX /INCTOB M MNOAOK. LEHTPANbHO-CXKATbIX 3/1EMEHTOB CM/IOWHOro
ceyeHuna cnegyer cuutatb obecneyeHHOM, ,&CcNM  YyCNoBHas TIMOKOCTb cBeca mnosca (NosKkwu)

;Lf = (bgf /tf)\/Ry 1E ne NpeBbILAeT 3HAYEHUIy NpeaenbHOMN YCI0BHOM MMBKOCTN cBeca nosaca (Nonku)

4, onpenensembix no dopmynam Tabauupl 10, B koTopbix npu 3HaueHnax A <0,8 wan 1 >4

cnefyeT npuHUMaTh cootsetcTBeHHOo A = 058 unn'd =4 .

Tabnuua 10

CeueHnne [lpenenbHasa yCcJOBHadA rMOKOCThL CBeca

(oTrmba) noJaxu ﬂu' npu IMbKOCTHU
f

smemenTta 0,8 < A<4

—
| 0,36+0,104 (37)

I
{ ( 0,43+0,081 (38)
0,40+0,074 (39)
0,85+0,194 (40)

O6ozHaueHue, OpuHATOe B Tabiuue 10:



pacueTe Ha YCTOMUMBOCTD

IIPMHMMaeEMada B
npenejibHele

A - ycJioOBHAS T'MOKOCTBH DBJIEMEeHTa,
IpU LEeHTPAaJILHOM CXAaTUN.
[IpuMmeuanre. [na cBecos (OoTrmOOB) MHOJIOK (CM. PUCYHOK D)
TUOKOCTHU iﬂ, BHIUMCJIEHHEIE 10 Gopmysam (37) u (38),
a no ¢opmyse (39) - Ha 1,6.

3HAUEHUS YCJIOBHOM
crlenmyeT yMHOXaTh Ha kosbémumenT 1,5,

7.3.9. B ueHTpanbHO-CXKaTbIX 3/1eMeHTax KopobyaToro ceyeHua NpeaesibHy YCAOBHYIO rMBKOCTb
cnegyeT MPUHUMATL MO Tabavue 9 Kak ANfA, CTEHOK KOpobyaToro ceyeHus:

NOACHOIO /IUCTa /1,4,;1
Jupa =y [t)R,IE |
7.3.10. BbicoTa oTrnba nonku (cteHkn) %o (cm. pUcyHOK 5) gonxHa 6biTb He MeHee 0’3bej B
3/1IEMEHTAX, HE YCUIEHHDBIX NJaHKaMu, 1 0, 2b¢f - B 3/1IeMEHTaX, YCWAEHHbIX NaaHKamu (cm. Tabaumuy 10);

npw 3TOM ToNLWMHA pebpa [oNKHa ObITb HE MeHee 2“4 \/Ry 1 E".
7.3.11. MNpu HasHAYEHUUN CEYEHUI LLEHTPANbHO-CXKATLIX 3/1EMEHTOB MO NpeaebHoN rmbkocTh (B

COOTBETCTBMU € TpeboBaHUAMM pa3gena 10.4) 3Ha4eHUA NpeaenbHBIX YCNAOBHbIX TMBKOCTEN CTeHKM Ay
u nosicos / (/1uf-,1), onpeaensiembix COOTBETCTBEHHO. M0 Tabanuam 9 n 10, gonycKkaeTca ysennmumsaTb

uf
YMHOXXeHMeM Ha KoadpuumneHT \/(/7ARy I'N , HO He 6oaee yem Ha 1,25.

8. PacueT 3/1eMeHTOB CTa/ibHbIX KOHCTPYKLUMIA Npu nsrmbe

8.1. O6wme NoNoKeHUA pacyeTa

B 3aBMCMMOCTM OT Ha3HayeHWAa M YCAOBWUIA 3KCN/yaTauMM KOHCTPYKUMIM pacdeT usrmbaembix
anemeHTOB (6anok) cneayer BbINOAHATL 6€3yyeta MAM C y4eTOM MAacTMUECKUX gedopmauuii B

COOTBETCTBMMU C NOApasaeneHnem a1eMeHTOBIHA TPWU Knacca cornacHo 4.2.7.
Bankn 1-ro Knacca cnepyet NPUMEHATb AAAYBCEX BMAOB Harpy3oK M paccyMTbiBaTb B Npeaenax
ynpyrux gepopmaunii; 6ankm 2-ro u 3-ro KAaccos cnenyet NPUMEHATb ANA CTAaTUYECKUX HArpy3oK M
paccunTbiBaTb C y4ETOM PA3BUTUA NAaCTUYeCcKUX aedopmaumii.
Bankn KpaHoBbIX NyTel noa KpaHbl rpynn pexumos pabotbl 1K - 8K no NOCT 25546 npu pacuete

Ha NPOYHOCTb cneagyert OTHOCUTDL K 1-My KJ1aCCy.

BucTanbHble 6anku cnesyer OTHOCUTL KO 2-My KJacCy M PacCcyMTbiBaTb C YYETOM OrpaHUYEHHbIX
nnacTMyecknx gedpopmauunii B CTEHKE, | 3HAYEHMA KOTOPbIX ciaedyeT OnpeaenatTb Npu OOCTUMKEHWUM

pPac4eTHOro conpoTneneHnA R)y" B MOACax, BbIMO/IHEHHbIX U3 bonee I'IpOLIHOl‘;I CTanwu.

8.2. PacueT Ha NpOYHOLTb M3rMBAEMbIX 3N1EMEHTOB CMJIOLIHOIO CeYeHUn
8.2.1. PacyeT Ha NpoYHOCTb BanoK 1-ro Knacca caeayeT BbINOAHATL MO Gopmyam:

npu ,D,EVICTBMM MOMEHTa B O,ﬂ,HOﬁ N3 TNMaBHbIX ﬂﬂOCKOCTeD’I
M <1
=, (41)

I/Vn,min yyc

npu ,D,eﬁCTBMM B ce4yeHnn nonepequﬁ Cunbl

npu AeﬁCTBMM MOMEHTOB B ABYX I/1aBHbIX M/1IOCKOCTAX (VI Haan4ynm 6VIMOMeHTa)


consultantplus://offline/ref=53CD7B4DC14BF7EDADDCBB4A45462230E50172CBB80DD8F95C1564i2WFL

M
M } +Ba)

b

—y& xt
IRy — I,Ry. IRy,

"y

<1 (a3)

rae X my - pacCtoAHUA OT rMaBHbIX ocel Ao paCCManMBaEMOVI TOYKM CceYveHunn,
npm ogHoBpemMeHHOM AGVICTBVIVI B CTEHKe H6aNKn MOMeHTa U nonepequVl CUNbl

0,87
Ry,

\/O-j —0,0, +Gi +3ij =1 , Do /RY. S 1' (44)

rpe 0, =M y/ I, - HOpPMaJIbHOE HanpaXeHne B CpeamMHHOMN NNOCKOCTU CTEHKKU, MapannesbHoe
NpoAo/IbHOW ocK banku;

O, - T0 e, nepneHaAMKyNapHoOe NPOA0/AbHON ocn 6anku, BITOM ynucie Oy, onpeaensemoe no
dopmyne (47);
Ty = OS /(1t,,) - acatensHoe HanpAXXeHe B CTEHKe.

Hanpaskenusa O, u 9, , npuHumaemsble B popmyne (44) co CBOMMM 3HaKamu, a Takke Ty, cneayeT

onpeaensTb B OAHOW U TOM Ke TOUKe CTEHKM HBanku.

B 6ankax, paccumTbiBaembix nNo dopmyne (43), 3Ha4eHUA_HaNPAKEHUIA B CTEHKE BasIKM OOJ/IKHbI
6bITb NpoBepeHbl No ¢opmye (44) B ABYX FNABHbIX MAOCKOCTAX M3rnba.

Mpu ocnabneHum CTeHKN OTBEPCTUAMM 418 6OATOB NEBYIO YacTb GopMyibl (42), a TaKKe 3HaYeHne

T B dopmyne (44) cnepyeT yMHOXaTb Ha KoaddpuumneHT &, onpesenaembliii no popmyne

a=81N(s=d) (as)

rae s - Wwar oTBepcTuii B O4HOM PAAy;
d - AMameTp oTBEpPCTYUA.
8.2.2. PacueT Ha NPOYHOCTb CTEHKU BasKK, He YKpenneHHOU pebpamm KeCTKOCTH, Npu AencTeum

MECTHOTO HanpaxXeHusa Oj,. B MECTax-MPUJOKEHMSA HArpy3KM K BEPXHEMY MOACY, a TaKKe B OMOPHbIX
ceyeHuax 6anku cneayet BbINOAHATL MO hopmyne

(o}

loc <1
=1, (46)
Ry,

rae
O-loc =F /(leftw) . (47)

3aech F - pacyeTHOE 3HaYeHMe Harpysku (cunbl);

lef- yCN0BHas AiiHampacnpeseneHnsa Harpysku, onpegensemas no popmynam:

[ANA CNYyYaeB. o PUCYHKY 6, a n 6
Ly =b+2h; (ag)
AN CNYYasno PUCYHKY 6, B
Ly =will,/t, (49)

rae h - pa3mep, paBHbIﬁ Cymme TOJILLUUHDbI BEPXHETO NnoAca 6anKkn K KaTeTa NosiCHOro wBa, ecin



HWXKHAA 6anKka cBapHas (CM. PUCYHOK 6, a), MO0 PACCTOAHWMIO OT HaPYKHOW rPaHW NOMKU A0 Havana
BHYTPEHHEr0 3aKPYrNeHNa CTEHKU, ECIN HUMKHAA BanKka NpoKaTHasA (CM. PUCYHOK 6, 6);

¥ - koaddpuumMeHT, NpMHUMaeMblil paBHbIM: 3,25 - 418 CBApHbIX M NPOKaTHbIX 6anok; 4,5 - ang
6anoK ¢ GPUKLMOHHBIMM NOACHBIMU COEAUHEHUAMM;

]1f- CyMMa COBCTBEHHbIX MOMEHTOB MHEpUMN noAaca 6ankm u KpaHOBOIro penbCa AN MOMEHT
MHEPpUUN CceYyeHunA, CcocToAlero wun3 noAca wuU penbCa B C/ydae MNpuBapkn pesibCa LWBaMMU,
OﬁECI’IeLIMBaPOLLI,VIMM COBMECTHYHO pa60Ty noAca n penbca.

{ '(
Ly
|
lef

a)

| |-

-

1VVVINEY 'QJ‘
w t

6)

F

-

o

=
L:? t

B)

N,

u )
&

L

e

a - ceapHasn; 6 - NnpoKaTHasn; B - CBapHasn
WM NPOKaTHaA NpKW HarpyskKe oT Koaeca KpaHa

PucyHok 6. Cxembl pacnpegeneHmsa
COCPeiOTOYEHHOWM HArpy3KM Ha CTEHKY 6anKu

8.2.3. PacyeT Ha NPOYHOCTb paspesHbix 6anoK 2-ro U 3-ro KAaccos ABYTaBPOBOro M KopobyaTtoro



o 2
ceYeHun (PUCYHOK 7) M3 cTanm C HOPMATUBHbBIM COMPOTUB/IEHUEM Ryn <440 H/mm npu cobntogeHnm
TpeboBaHuii 8.4.6, 8.5.8, 8.5.9 n 8.5.18 1 npu KacaTeNbHbIX Hanps)eHuax 7, = 0, /AW <0,9 R,
(Kpome onopHbIX ceyeHunit) cneayeT BbINOAHATL MO GopMynam:

npu n3rnbe B NJI0CKOCTM HaMbobLLIEN }KECTKOCTU Z, > Iy)

M

X

——<1.
CxﬂVVxn,minRyyc ’ (50)

npu nsrnbe B ABYX rNaBHbIX NJIOCKOCTAX U HAaNPAXEHUAX Ty = Qy /(ZAf) S O’SRs

M

X

+ . <1
CXﬂVVxn,minRyyc c W R . (51)

y'" yn,min yyc

6)
Yy
A, 1 /Af
—— [ ' ]
. M. lQ:Q
x — % -0 x x— 550 o |
/My A, -I/A{_,y A,
; 2 ]\2
—_— | A
Af J
y! y

PucyHoK 7. Cxembl ABYyTaBpoBoOro (a) u kopobyatoro
(6) ceyeHn 6anoK € AEUCTBYIOWMMM HA HUX YCUNUAMU

3pece M, My - abCONIOTHbIE 3HAYEHUA U3rMBAIOLLNX MOMEHTOB;

C., €, - Ko3pdMUMNEHTbI, NpUHMMaEMble cornacHo Tabnuue E.1;
B- K03dPUUMEHT, NPUHMMAEMbIN PaBHbIM:

npu 7, <0,5R, p=1,

npu 0,5R <7, <0,9R,

4
0,20 (7
=l =, (52
p af+0,25(RS] 52

roe %y :Af/Aw - OTHOLUEHWE NAoWaAaAN CeyeHua nosca K NAOWAAM CeYeHUn CTeHKKU (ans

HECMMMETPUYHOTO. cevyeHna Af - naowaab MeHbluero nosca; Ans Kopobuatoro cevenms A, -
CyMMapHas naouwab cedeHunin AByX CTEHOK).

Mpw pacyere ce4eHuns B 30He YyncToro usrnba B popmynax (50) u (51) cnegyet npuHMMATL =1y

BMecTo KoapduienTos C, n €, cooTBeTCTBEHHO

cxm = 095(1+cx); c}’m = 0’5(1 +c}’) . (53)

PacyeT Ha NPOYHOCTb B ONOpHOM cedermm Ganok (npu M, =0 y M, = 0) cneayeT BbINOMHATD



no ¢opmynam:

X

AR 7.

w

<1 (s4)

—ygl. 55
24,Ry,

Mpu ocnabneHnn cTeHKKU oTBepcTUAMM ana 6onToB nesyto Yactb ¢opmyn (54) u (55) cneayet
YMHOaTb Ha KoapdpuumeHT & , onpegensembiii no popmyne (45).
C uenblo YCTAHOB/MEHMA pPa3MEpPOB MWHMMAMbHBIX CEYEHMI COCTaBHbIX 6afoK 3HayeHus

Koaddpumumentos €, n €, nonyckaetca NPMHMMaTb MeHblUe 3HaYeHWI, NpnBeaeHHbIX B Tabauue E.1, Ho
He meHee 1,0. MeTogMKa noabopa MMHUMANbHbLIX CEYEHWUI _K3rMbaembix 3/1eMeHTOB NpuBeaeHa B
MpnnoxxkeHun M.

8.2.4. PacyeT Ha NpOYHOCTb pa3pesHbix HanoK NepeMeHHOro ceyeHus cornacHo 8.2.3 ¢ yyeTom
naactmyecknx gedopmaumin  OOMNYCKaeTcs BbINOAHATb TOJIbKO B OAHOM CeYEHUW C Haubonee
HebnaronpuATHbIM co4vyeTaHnem ycuamii M mn Q; B OCTajlbHbIX ceyveHuAx Bankm pacdeT cneayet

BbINONHATL NPY 3HaYeHnAX KoapduumenTtos €, n €, MeHbLmnx, Yem B Tabauue E.1 Mpunoxerua E, nam

cornacHo 8.2.1.

8.2.5. PacyeT Ha NPOYHOCTb HEPa3pesHbIX U 3aleMAEHHbIX 6anoK NOCTOAHHOIO ABYTaBPOBOIO U
KOpobHYaTOro ceyeHuit c ABYMA OCAMU CUMMETPUUN, U3FMBAEMbIX B NJIOCKOCTU HAanBObLUEN KECTKOCTH,
CO CMENXHbIMM MposieTaMu, OT/IMYaloWMMUCA Hebonee yem Ha 20%, npu cobntogeHnn TpebosaHui
8.4.6, 8.5.8, 8.5.9 u 8.5.18 cneayet BbINONHATEyNO Popmyse (50) Kak ceyeHUit 2-ro Kaacca C y4eTom
YaCTUYHOrO NepepacnpeesneHna ONOPHbIX U NPOJIETHBIX MOMEHTOB.

B aToM cnyyae pacyeTHOe 3HaYeHMe MOMEHTa c/leyeT onpeaenatb no popmyne

M =0,5(M +Mef) , (56)

rae M .. - HanBonbwwuii n3rnbatolnii MOMEHT B MpoaeTe UAM Ha Onope, Onpeaenaemblin us
pacyeTa HepaspesHon 6anKku B NpesnoaoKeHnn ynpyroi paboTbl cTany;

Mgf - YCNOBHbIN M3rnbatoWwmin MOMEHT, PaBHbINA:
a) B HepaspesHbIx 6asikax C WapHUPHO onepTbiMU KOHLAMK 60blueMy U3 3HAYEHUNA:

M
M, =max =" (57)

l+all)’
Mgf :O,5M2' (58)

rae CMMBOJ1 max O3Ha4vaeT, YTO cheayer HaUTK MaKCMMyM BCero cneayrouwlero 3a HUM Bblpa*XeHuA,

M, - M3rnbaoLLunini, MOMEHT B KpallHEM NponeTe, BbIMMCAEHHbIN Kak B cBOH6OAHO onepTou
OiHONPONETHOM BasiKe;

a - PacCTOAHWUE OT CeYEHUS, B KOTOPOM AENUCTBYET MOMEHT M, po KpaiHen onopsl;
| - ANMHa KpaliHero nponeTa;

M, - makcWManbHbIi U3rMBaIOLLMIN MOMEHT B MPOMEXYTOYHOM MPONETE, BbIMMCAEHHDBIN KaK B
LLAPHUPHO ONepTol oaHONPOeTHON Banke;

6) B OAHOMNPOJIETHbIX N HEPA3PE3HbIX 6ankax c 3alieMIeHHbIMU KOHUaMN Mef = 0’ 5M3, rae M3
- HAUBONbLLNIA N3 MOMEHTOB, BbIYNC/IEHHDbIX KaK B bankaxc LapHUPaMn Ha onopax;

B) B 6aske C OAHMM 3alleMNeHHbIM M APYrMM CBOBOAHO OMEPTbIM KOHLIOM 3HadyeHue Mef



cneayet onpeaenatb no popmyne (57).

3HaueHne 7, B popmyne (52) cnegyeT BbIUMCAATD B CEUEHUM, Tae AeNCcTBYeT M. . ;ecru M, -
MOMEHT B NPONeTe, C/iegyeT NpoBeEPUTL ONOPHOE ceveHne Banku.

8.2.6. PacyeT Ha NPOYHOCTb HepaspesHbIX W 3aleMNeHHbIX 6anokK, yaosnetsopatowmx 8.2.5, B
cnydae wmsrmba B ABYX [/1aBHbIX MJOCKOCTAX c/egyeT BbiNoAHATL no ¢dopmyne (51) ¢ yuvetom
nepepacnpeseneHma OMOPHbIX W MNPOAETHbIX MOMEHTOB B [ABYyX [N1aBHbIX, NJOCKOCTAX COMIacHO
yKasaHuam 8.2.5.

8.2.7. PacyeT Ha MpPOYHOCTb HEepaspesHbIX M 3aLLEM/IEHHbIX 6asn0K, YAO0BAETBOPAIOLLMX
TpeboBaHuam 8.2.5, 8.4.6, 8.5.8, 8.5.9 n 8.5.18, ponyckaetca BbINOAHATE Mo popmyne (50) Kak ceveHui
3-ro Knacca C y4eTom nepepacnpesencHua Uu3rnbarolmMx MOMEHTOB W, 06Pa30BaHUA YCIOBHbIX

NAACTUYECKUX LIAPHMPOB, A TaK¥Ke BAMAHUA KacaTebHblX HanpaxeHui T, B cooTBeTcTBUMM C 8.2.3 B
CEYEHUAX C MAaKCUMANbHbBIM N3TMHAOWMM MOMEHTOM.

8.2.8. PacyeT Ha NpoYHOCTb BUCTaNbHbIX pa3pesHbix 6as 0K ABYTaBPOBOro M KOPOBYATOro ceveHni
C ABYMA OCAMW CUMMETPUM Npu cobatogeHmn TpebosaHnin 8.4.4, 8.5:9 n 8.5.17 1 npun KacaTesnbHbIX

HanpsxeHuax 7, <0,9R u 7, <0,5R, (Kpome onopHbIX CeyeHUM)cneayeT BbINONHATL KaK pacyeT
ceyeHuin 2-ro Knacca no popmynam:
npu n3rnbe B 04HOM rNaBHOM NAOCKOCTU

M
x <

o e 1 (59)
’
cxrﬂrVVanyw]/c
npu nsrmnbe B ABYX rNaBHbIX NJTIOCKOCTAX

M, _
cxrﬂ r I/V)cnva}/ c cyi‘W Rl’f 7/ c

yn

<1 (60)

B popmynax (59) n (60) o603HaueHo:

c, = (afr+O,25—0,0833/r2)/(af +O,167), (61)
rae &, =4, /A, r=R, IR,

,Br— K03pOUUMEHT, NPUHMMAEMBbI PAaBHbIM:

npwm T, SO,SRS ﬂr :1;

npwm 0, SRS < T, < O,9RS

0,2 T
) [ A — x - (62
A a,r+0,25\ R ; (62)

sw

Cyr - KO3PDULMEHT; NPUHUMaEMbIn paBHbIM 1,15 - ana AByTaBpoBOro cedeHua u 1,05/r - ana
KopobyaToro cevyenus.

PacueT 6ucTanbHbix 6aNOK NPU HaNMYUM 30HbBI YUCTOTO M3rMba U B OMOPHOM CEYEHWUM, @ TAKKe C
y4yeTom ocniabnenns ceyeHns cnemyeT BbINOAHATL cOrnacHo 8.2.3 u MpunoxkeHuo M.

8.3. Pacuer Ha:npo4yHOCTb 6aNOK KPAaHOBLIX MyTEN CMIOLWHOIO CeYeHns

8.3.1. PacyeT Ha NPoOYHOCTb HANOK KPAHOBbLIX NyTeN cneayeT BbINOAHATL COracHO TPeboBaHUAM
8.2.1 Ha aeWcTBME BEPTUKAbHbBIX M TOPU3OHTaNbHbIX HAarpy3oK, onpegensembix cornacHo C 20.13330.

8.3.2. PacuyeT Ha nNpPOYHOCTb CTEHOK 6anoK KpaHOBbIX MyTen (3a MUCKAOYeHUeM 6anok,
paccunTbiBaeMbIX Ha YCTasoCTb, A1A KPAHOB rpynn pexnmoB paboTbl 7K B uexax MeTannypruyeckmx
npoussoacts 1 8K) cneayeT BbINOAHATL No popmyne (44), B KOTOPOM NpuU pacyeTe CEYEHUI Ha onopax
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Hepas3pesHbIx 6an0K BmecTo KoadoduumeHTa 0,87 cneayet npuHUMaTh Koaddpuument 0,77.

8.3.3. Mpwn pacyeTe Ha NPOYHOCTb CTEHOK HaNOK KPaHOBbLIX MYTEN M3 CTaNN C NPEeAEeNOM TEKYHECTH
He 6onee 440 H/mMm2 Aana KpaHoB rpynn pexumoB pabotbl 7K (B uexax MeTannypruyeckmx
npon3soacTs) U 8K f0NKHbI 6bITb BbINO/IHEHbI YCI0BUSA:

ﬂ 2 2 2
R_\/(O-x + O-loc,x) - (O-x + O-loc,x)o-loc,y + O-loc,y + 3(Txy + Tloc,xy) S 1 D (63)
y

(o, + Jlac,x)/Ry < l; (64)
(Gloc,y + O-ﬁ’)/Ry <1 ; (65)
(Txy + Tl()c,xy + 2-f,xy) / Rs < 1, (66)

roe B - K03ddUUMEHT, NPUHMMaEMblA paBHbIM 0,87 Ansa.pacyeta paspesHbix 6anok u 0,77 gns
pacyeTa ceyeHuit Ha onopax HepaspesHblx 6aokK;

O-x = M/W;n, Gloc,x = 0’250-100,)1; G/oc,y = }/f}/le;z /(tlef), G_fjr = 2Mtt/]f, (67)
T, = Q/(th)’. Ty = 0,300,005 7., = 0,250,

B popmynax (67) o603HayeHo:
M n Q - coOTBETCTBEHHO W3rMbaloWMii MOMEHT M MoOMepeyHas cuaa B cevyeHUU Banku ot
pacyeTHOM HarpysKku, onpegensemoit cornacHo CM 20:13330;

V1 - KO3dOUUMEHT HAAEKHOCTU NO Harpy3Ke ANA KPaHOBbIX HArpy3oK, NPUMHMMaeMblit COrnacHo
Cn 20.13330;

Y r1- KO3OPUUMEHT yBEMYEHUA COCPEeAOTOYEHHON BEPTMKANbHOW HarpyskuM OT OAHOrO Koseca
KpaHa, npuHMmaembin cornacHo CM 20.13330;

F, - nonwoe HOPMATUBHOE 3HaYeHWE COCPeaOTOYEHHON BEPTUKANbHOM HarpyskuM OT OAHOro
KoJieca KpaHa;
lef - YyC/I0BHaA ANnHa, onpedensaemas cornacHo TpeboBaHmnsam 8.2.2;

M, - mectHbiit KPYyTALMIA MOMEHT,/Onpeaensembliii no popmyne
M, = 7f7/f1Eze+O’75chr, (68)

roe e =0,2b (3gech b -wnprHa noaoLLBbI penbca);
O, - pacueTHan ropU3OHTa/ibHan Harpy3Ka, HanpasAeHHan NONepPeK KPaHOBOTO MyTH, Bbi3biIBAaEMas

nepeKocamy MOCTOBbIX KPaHOB M Hemapaie/lbHOCTbIO KPaHOBbIX MyTei u NnpuHumaemas cornacHo C
20.13330;

hr - BbICOTA/KPaHOBOIO pe/ibCa,

3
]f = ]t +bftf /3. Cymma COBCTBEHHbIX MOMEHTOB MHEPUUN NPU KPpydYeHUU penbCa U noAaca, rae

bf n s - cOOTBETCTBEHHO LWIMPUHA M TOALLMHA BEPXHEro nosca 6asku.

Bce Hanpskenuna B popmynax (63) - (67) cnegyeT npMHMMATL CO 3HaKoM "natoc”.

8.3.4. PacuyeT Ha MNPOYHOCTb MNOABECHbIX 6an0K KpaHOBbIX NyTei (MOHOpenbcos) creayet
BbINO/IHATL C YYETOM MECTHbIX HOPMa/IbHbIX HaMpPAXKEHUI OT AaBJAEHMA Kojeca KpaHa, HanpaBAeHHbIX
BAO/1b M Monepek ocun 6anku.

8.3.5. PacyeT Ha NpoYHOCTb BUCTaNbHbIX 6ANIOK KPaHOBbLIX NyTeN ABYTaBPOBOro CeYeHMs C ABYMA

OCAMM CUMMETPUM AJ1A KPaHOB rpynn pexmmos paboTbl 1K - 5K npu 7 =R, /Ryw <L5 AonyckaeTca
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BbINOAHATL No popmyne (60), B KOTOPOIA:

My' n3rnbatoWmnim MOMeHT B FOPU3OHTA/IbHOM M/JIOCKOCTU, MOJHOCTbIO Mepedatolmninca Ha
BEPXHMI nosAc 6anku;

VVxn = Vergf'- MOMEHT COMpoTUBIEHNA Ce4eHNA BEPXHEIO NOACA OTHOCUTE/IbHO OCU Y - Y,

€,y - KO3OPULMEHT, NPUHMMAEMBINA paBHbIM 1,15,

PacyeT Ha NPOYHOCTb CTEHOK BMCTasNbHbIX BAaNIOK KPAaHOBbLIX NyTel cienyeT BbINOJHATL COracHO
TpeboBaHuAM 8.3.2.

8.4. PacueT Ha 06LLYyI0 YCTOMUYMBOCTb M3rMHBaeMbIX 3N1EMEHTOB CMJIOWHOrO CEYEeHUs

8.4.1. PacuyeT Ha yCTOMYMBOCTb ABYTaBPOBbIX 6afOK 1-ro Knacca, a TakKe bucTanbHbIX 6anoK 2-ro
Knacca, yaosnetsopstowmx TpebosaHmam 8.2.1 1 8.2.8, cneayeT BbINOMHATb N0 dopMynam:

npw U3rnbe B NJIOCKOCTU CTEHKM, COBMAZAIOLWEN C MNOCKOCTbH CUMMETPUN CEYEHMUA

M,
=1,(69
¢bVI/chy7/c ( )

npu usrnbe B ABYX FNaBHbIX NAOCKOCTAX (M HAaMUMM CEKTOPUANbHbIX HaMNPAXKEHWI)

M M, B

X Y,

- +
(DbVchRy}/c WyRy]/c WwRy?/c

<1 (70)

B popmynax (69) n (70) o603HaueHo:
@y - KOapOUUMEHT YCTOMUMBOCTU NpU U3rnbe, onpesensembliit no MpunoxkeHuto K ana 6anok c
OMOPHbBIMWN CEYEHUAMM, 3aKPEMNIEHHbIMU OT OOKOBbLIX;CMELLEHWNI 1 MOBOPOTA;

W, - MOMEHT COMPOTUBAEHWA CEYEHUANOTHOCUTENBHO OCU X - X, BbIMUCAEHHBIA A CHKATOro
nosca;

W} MOMEHT COMPOTUBNEHUS CEYEHMA OTHOCUTENIbHO OCM Yy - Yy, COBMaAalowen ¢ NAOCKOCTbIO
n3rnba;

W, - cekTopranbHblit MOMEHT COMPOTUBNIEHUA CEYEHMS.
Ona 6uctanbHbix 6anok B dopmMynax/(69) u (70), a Takxke npu onpegeneHnn ¢, cneayet Ry
3aMeHATb Ha Ryf.

8.4.2. MNpu onpeaeneHun 3HaveHMa @, 3a pacyeTHy AAUHY 6anku lef cneayeT NPUHUMATHL
paccTosHMe MeXAy TOYKaMM 3aKpenneHuli CKaToro nosca OT MOMepeyHblX CmelweHui (y3namu
NPOAO/bHbLIX UM NOMNEPEYHbIX .CBA3EN, TOYKAMU KPENNEHMUS HKECTKOTO HacTUA); NPU OTCYTCTBUM CBA3EN

Zele (roe | - nponet ‘Ganku); '3a pacHeTHYlO AJWHY KOHCOAW CneayeT MNPUHUMATD: lef:l npu
OTCYTCTBMM 3aKPENIEHUsI CXKATOro Mosica Ha KOHLLe KOHCO/IM B FOPM3OHTA/IbHOW MOCKOCTM (3aech | -
OJIMHA KOHCOMMN) WUAM {PacCTOAHME MeXKAy TOYKaMM 3aKpernsieHUs CXKAToro nosica B rOpM30HTaNbHOM
NNIOCKOCTM - MPM 3aKPEneHnn NoAaca Ha KOHLE U Mo AJIMHE KOHCON.

8.4.3. PacueT Ha ycToMumMBocTb 6anOK KpaHOBbLIX MyTel [ABYTAaBPOBOro CeyeHua caeayet

BbINONHATL Mo popmysie (70), B KOTOPOM: My - U3rnbaoLWmMin MOMEHT B FOPU3OHTANbHOM MIOCKOCTY,

MONHOCTbIO NepeaarolmMincs Ha BepxHUM nosc basnku; Wy :Wyf - MOMEHT COMPOTUBNEHUA CeYeHUA
BEPXHEero noAaca.0THOCUTENIbHO OCU Y - Y.

8.4.4..YcTonumBocTb B6anok 1-ro Knacca, a Takke GBUCTaNbHbIX 6aNOK 2-ro Knacca cieayeT cYnTaTb
obecneyeHHoI:

a) npu nepegaye Harpysku Ha 6asnKy Yepes CNAOLWHOWM KECTKMIA HAaCcTUA (NAUTbI Kene3obeToHHble
N3 TAXENIOro, Nerkoro M A4encroro 6eToHa, NAOCKMIA U NPODUAMPOBAHHBIA METaIMYECcKMIA HacTu,
BOJIHACTAA CTaib M T.M.), HENPEPbLIBHO OMNUPAIOWMIACA Ha CHKaTbli NOSIC 6AaNKM U C HUM CBA3AHHbINA C
NoOMOLLbIO CBapKK, BONTOB, camoHapes3alolmnx BUHTOB U ApP.; MPU 3TOM CUbl TPEHUSA Y4YMUTbIBATb He



cneayer;

6) npu 3Ha4YeHUAX YCNOBHOW TUOKOCTM CXKaToro nosica 6anku j“b:(lef/b)\,Ryf/E, He

NPeBbIWAOWNX ee NpeaesbHbIX 3HaYeHNN /1ub, onpegensiembix no popmynam Tabanubl 11 gns 6anok
CMMMETPUYHOIO ABYTaBPOBOro CEYEHMA MAM aCUMMETPUYHOrO - ¢ 6osee PasBUTbIM CHKATbIM MOACOM,
paccymTbiBaembix no dopmyne (69) M MMEIOWMX OTHOLEHME LWIMPUHbBI PACTAHYTOro Mosica K WupuHe
cXaToro nosica He meHee 0,75.

Tabnuua 11
MecTO NpMIIOXEeHMS YcyoBHasa npenejyibHad /TMOKOCTE CXaToI'o Iosdca
HaTpPy3KU IIPOKATHOM MJIM CBapHOM Oasiku ﬂw

K BepxHeMy MOACY 0,35 + 0,0032 b/t + (06,76 =70,02 b/t)b/h (71)
K HmxHeMy HOACY 0,57 + 0,0032 b/t & (0,92 - 0,02 b/t)b/h (72)
HezaBucuMO OT YypPOBHS 0,41 + 0,0032 b/t +/(0,73 - 0,016 b/t)b/h (73)
IIPUJIOXEHUS HaTPY3KU
IpM pacyueTe ydacTKa
Bayik1 Mexny CBSA3IMU
WM NPpY 49MCTOM M3TMbe

Obos3HaueHMsa, NPMHATHE B Tabjauue 11:

b u t - COOTBETCTBEHHO WMPMHA M TOJHUMHA, CXaTOI'O Iodca;

h - paccrosgHMe (BEHCOTA) MexOy OCSAMM HNOSCHBIX JIMCTOB.

NpuMmevanma. 1. 3HaueHuAa ﬂw OnpeneJieHE npu 1 <= h/b <= 6 u

15 <= Db/t <= 35; o@mjua ©6ajoxk cC oOTHoweHVeM b/t < 15 B dopmynax rabmmuer 11
crenyeT npuHMMaTsL b/t = 15.

2. Ina 6anok C OPUKLMOHHBEIMWY HOSCHEIMM COEIVMHEHMAMMY SBHAUYEHUS lw cienyer
YMHOXaThb Ha 1,2.

3. 3BHaueHUda l@ OONyCKaeTCsda\ IMOBHCUTBH YMHOXEHMEM Ha KOBdOMLIMEeHT

JRyf /0, e O=MIW,y.) .

8.4.5. MpMKpenneHna K C3KaTOMY MOACY KEeCTKOro HacTuAa, NPOA0/bHbIX UK NOMEepPeYHbIX CBA3EN,
KOTOpble [A0MXHbI 06ecneyuTb YCTOMYMBOCTb M3rMBGAEeMoro 3snemeHTa, CaefyeT pPaccUUTbiBaTb Ha
bAKTUYECKYIO MW YCNOBHYHO MOMepeyHyto cuay. MNpyu 3TOM YC/IOBHYKO MOMEPeYHyo cuay cnegyet
onpeaenats:

npu 3aKkpenneHuu Gafku B OTAENbHbIX Toukax - no dopmyne (18), B kotopont P cneayet

onpeaenstb oA ceyeHns tmna b (cm. Tabauuy 7) npu rmbKoctm A :lef/l (roe i - pagnyc uHepumm
CeYeHMA CXKaToro nosca B ropM3oHTanbHOM NA0CKOCTH), a N - BbIUUCAATb NO dopmyne

N = (Afl" +0, ZSAW)RyW , (74)

rae Af un AW - nAaowaan ce4yeHMA COOTBETCTBEHHO CXATOro NoACa U CTEHKH,

r=R,/R, 210,

R,y R, - pacyeTHble CONPOTUB/IEHUA CTa/IM COOTBETCTBEHHO CXKATOrO MOSCa U CTEHKMY;
Npu HENPepPbIBHOM 3aKpenaeHuu - no opmyne



dpe =305 1, (75)

rae 4. - ycnoBHaa nonepeyHas cuia Ha eaAvHULY AJHbI nosaca 6anku;

Qﬁc- ycnoBHas nonepevHas cuna, onpegensemas no édopmyne (18);.8 Kotopon @ = l anN
cneayet BblUUCAATL Mo dopmyne (74).
8.4.6. YcTOoMUMBOCTb 60K C ceveHnaMU 2-Tro U 3-T0 KNaccoB caeayeT cuuTaTh obecneyeHHOM npu

BbINONHEHUM TpebosaHuit 8.4.4, a nnbo 8.4.4, 6 npu YCNOBUMA YMHOMKEHUA 3HAUYEHWI /Iub,
onpegensemblx no popmynam Tabanupl 11, Ha KoappuuneHT

0=1-0,6(c,, —1)/(c—1), (76)
roe €, - KoapdmumeHT, onpenensaemolii no 6onblieMmy 3HadYeHMO U3 bopmyn:
Clx = Mx /(VI/an)?/c) nnn Clx = ﬂcx (77)

M M3MeHALWMINcA B Npeaenax 1< ¢, <c,.
3pecb M, - M3rnbaloLnin MOMEHT B CeYEHUN;
B- KoaddUUMEHT, NnpuHMMaembln no ¢opmyne(52);

C, - KOapPULMEHT, NpMHMMAEMbIN cornacHo.Tabamue E.1.
Mpwu sTOM AONYCKaeTcA NPMHMMATb 3HAYEHUA YCAOBHOM NpesenbHoi rmbKkocTn nosca 6anku:

A - HA YUACTKE ANMHDI 6ANKM, rae YUUTHIBAIOTCA NAacTMYeckme aedopmanmu;

ﬂ“ub - Ha y4aCTKax OJ/IMHbI 6anku c HanpAaxXeHnamm B Ce4eHNAX o=M/ I/Vn,min < Ryy(f .

Yyer nnactuyeckmx gepopmaumin npu pacyere 6as0K CO CKaTbiM NOACOM, MEHEE Pa3BUTbIM, YEM
PaCcTAHYTbIN, AOMYCKAETCA AULWb NPU BbINOAHEHWUM TpeboBaHuii 8.4.4, a.

8.5. MNposepka YCTOﬁHMBOCTM CTEHOK W MOACHbIX JINCTOB U3rMbaembiX 3/1E€MEHTOB CM/OLWHOro
ceyeHuAa

8.5.1. YcTOoMuMBOCTb CTEHOK 6asloK 1-ro Knacca cneayet c4UTaTb o6ecnequHof/’1, €C/11 BbIMOJ/IHEHDbI

TpeboBaHua 8.2.1, 8.3.1 - 8.3.3, 8.4.1 - 8.4.5 1 ycnoBHasa rMOKOCTb CTEHKMU /1w = (hef /tw)\/Ry /E (cm.
PUCYHOK 5) He npeBbilwaeT 3HaYEHUN:

3,5 - Npun OTCYTCTBUM MECTHOro HanpsaxeHusa Oy, B 6asKax C ABYCTOPOHHMMM NOACHBIMU LLBAMMU;
3,2 - T0 Ke, B 6basKax C'O4HOCTOPOHHMMM NMOACHBIMM LBAMK;

2,5 - NPU HaIMYMM MECTHOTO HanpaXKeHUa O, B BanKkax C ABYCTOPOHHUMMU NOACHbLIMW LLIBAMM.

Mpyn sTOmM cneayeTt YcTaHaBAMBaTb MonepeyvHble (M OMoOpHble) pebpa KeCcTKOCTU COriacHo
TpeboBaHMAM 8.5.9 nnu cornacHo 8.5.11 1 8.5.12.

8.5.2. [poBepKy YCTOMYMBOCTM CTEHOK 6anok 1-ro Knacca cneayet BbINOAHATbL C y4eTOM
HanMbOoNbLIEro CUMAOWErO HanpaAXKeHUa O y pacyeTHOW rpaHULbl CTEHKW, MPUHMMAEMOrO CO 3HAKOM

"nntoc”, cpegHero KacatenbHOro HanpsKeHuAa 7 W MeCcTHOro Hanps»eHuAa O, B CTeHKe nog
cocpeaoToYeHHOM HarpysKoli.
Hanpsaxerua ©. 1 T cnegyeT BblMMCAATL NO dopmMmynam:

o-:My/Ix;(78)

r=0/1,h,),(79)

rae Mun Q - cpegHne 3Ha4yeHnAa COOTBETCTBEHHO M3I'VI63IOLLI,€I'O MOMEHTa U nonepequﬁ Cunbl B
npegenax OTCeka, eCan A/IMHa OTCEKa a (paCCTOFIHVIe mexagy ocamum nonepeyHbIX pe6ep )KECTKOCTVI)



60/1ble ero pacyeTHow BbICOTbI hgf, TO 3HauyeHua M 1 Q cneayeT BbIMUCAATL KaK cpegHue gna bonee
HanpsAKeHHOro y4acTKa C AJIMHOMN, PaBHOM hef; €C/I1 B Npeaenax oTceka MOMEHT UM NnonepeyHas cuna
MEHAIOT 3HaK, TO UX CpeAHMe 3HAYEeHUA CAedyeT BblUMCAATb Ha YYaCTKe OTCEKa C OAHUM 3HAKOM;

hef - pacyeTHas BbICOTa CTEHKM, NPUHMMaeMan cornacHo TpebosaHunam 7.3.1;

h,, - nonHas BbICOTa CTEHKM.

MecTHoe HanpaxeHue Oy, (O_luc,y) B CTEHKe MoJg COoCpefoTOYEeHHOW, Harpy3kou cneayet
onpeaenAatb cornacHo 8.2.2 n 8.3.3.

B oTcekax 6ankuM, rae cocpeaoTOvYeHHas Harpyska MpUAOXKEHA. K pPacTAHYTOMY MoAcy,
OAHOBPEMEHHO A0/KHbI ObITb Y4TEHbI TONBKO O U T nam O n 7 .
8.5.3. YcToiumBocTb CTeHOK 6anoK 1-ro Knacca CMMMETPUYHONO CeYeHMA, YKPenaeHHbIX TONbKO

MONepeyHbIMM PeBpamm KEeCTKOCTU (PUCYHOK 8), Npu Hanuunn MecTHoro HanpskeHus (O, # 0) u npu

YCJ'IOBHOVI rTMOKOCTUN CTEHKMU ﬂ’w < 6\[ Ry /o cnenyet cynTaTb OGECI’IEHEHHOVI, €C/11 BbINOJIHEHO yC/a1i0BUe

\/(G/Gcr + O-l()c /O-loc,cr)2 + (T/Tcr)2 /70 3 1 . (80)

a) 6) P
‘ F T o, ‘ G; T
c. | % B ~7
= [Chocn T 2
= - c«T =
Gl a c’ GC a Gc

a - NPV NPUOKEHUW COCPEAOTOUEHHOM Harpy3sKu
K cxKaToMy Moscy; 6 - To e, K pacTAHYTOMY noscy

PucyHoK 8. Cxema yyacTka 6anku,
YKpenjeHHon nonepeyHbiMn pebpamm *KecTKoCTH

B popmyne (80) 0603HaueHO:
O, 04, T - HanpsaxeHus, onpegensemble cornacHo TpebosaHuam 8.5.2;

o, - KPpUTUYECKOE HanpAaXeHne, sblvncnaemoe no d)opmyne
_ 72
O-cr - Cchy /ﬂ’w ’ (81)

roe €. - KoapPUUMENT, onpegensemblii cornacHo 8.5.4 - 8.5.6;

O-lnc,cr - KpuTnyeckoe HanpaXeHue, sblyncnaemoe no d)opmyne
_ T2
O-loc,cr - Clc2Ry //’i’w ’ (82)

rae € n €, - KoadpduumeHTbl, onpegensemble cornacHo 8.5.5;

7., - KpUTUYECKOe HanpsKeHue, Bbluncnsemoe no popmyne:

7, =10,3(1+0,76/ 1,)R, / 22 (83)



3pecb # - oTHOLWeHMe 6onbLueit CTOPOHbBI OTCEKA CTEHKM K MEHbLLEl;
ﬂ’d = (d/tw)\/Ry I E ; d - MeHbLUaA N3 CTOPOH OTCEKA CTEHKMU (hef WU a).

8.5.4. Ona 6anok no 8.5.3 npu Oy, = 0 KoadduumeHt C.. B dopmyne (81) cneayet onpeaenatb

no Tabnauue 12 B 3aBUCMMOCTM OT BMAA MOACHLIX COEAMHEHUN W 3HaYeHusa KosabduumeHTa O,
BbluMcasemoro no ¢opmyne

o= ,B(bf /hgf)(tf /tw)3, (84)

roe B - K03 OUUMEHT, NPUHMMAEMbIN Mo Tabauue 13;

bf , tf - COOTBETCTBEHHO WNPWUHa N TONLWLKUHA CXKaTOro noAaca 6anku:

Tabnuua 12
[logcHEIe coenMHeHMS 0aJioK 3HayeHMe C Opy OeJyibTa, PaBHOM
cn
<= 0,8 1,0 2,0 4,0 6,0 10,0 |>= 30,0
CBapHEE 30,0 (31,5 33,3 34,6 34,8 35,1 35,5
OPUKLMOHHEE 35,2
Tabnuua 13
Bankmu YcnoBuAa paboOTH CXaTOT'O IofAcCa /3
KpaHOBEIX NyTeMn KpaHOBEE PENbCH WHE TIPUBAapPEHH 2,0
KpaHOBEIE PEJIECH HNPUBAPEHE Y
[lpoume [lpr HEeOPEepPBIBHOM ONMPAaHUM IIJIUT
B mpoumx ciaydasx 0,8

IpumeuaHme. Iasg oOTcekoB 0ajlok KpPaHOBEIX IyTel, TIe COCPpeIoToueHHas

Harpyska IIpuMJIOXeHa K pacTaayToMYy IIO0ACY, npn BBEIUMCJIEHUN KOQ@@MLU/I@HTa 5

cllenyeT NPMHMMAaThb /3=(L8.

8.5.5. Mpwu Bbluncnenum sHavennit Sic.cr no popmyne (82) npu O # 0 cnegyeT NPUHUMATb:
¢, - no Tabauue,l4 B 3aBUCMMOCTM OT OTHOLLEHMA a/hef W 3HaYeHus p:19041¢f‘/h¢f (3mecb
3HayeHune lef CNEeAyeT ONpesenATb CornacHo TpebosaHmam 8.2.2);

C,- no mabaunue 15 B 3aBMCMMOCTU OT OTHOLUEHMA a/hef M 3HayeHUs O, BbIYMCAAEMOro Mo
dopmyne (84); AnA 6aNoK ¢ GPUKLLMOHHBIMU NOACHBIMU COEAMHEHWAMM cneayeT npuHumats O =10 .

Tabnvua 14

SHauenus ¢ 1npu a/h (a /h ), paBHOM
1 ef 1 ef

po




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 34,9 28,5 24,5 21,7 19,5 17,7 16,2
0,15| 38,9 31,3 27,9 23,0 18,6 16,2 14,6 [13,6 12,7 12,0
0,20 33,9 26,7 23,5 19,2 15,4 13,3 12,1 (11,3 10,7 10,2

0,25]| 30,6 24,9 20,3 16,2 12,9 11,1 10,0 9,4 9,0 8,7
0,30] 28,9 21,6 18,5 14,5 11,3 9,6 8,7 8,1 7,8 7,6
0,35 28,0 20,6 17,4 13,4 10,2 8,6 7,7 7,2 6,9 6,7
0,40| 27,4 20,0 16,8 12,7 9,5 7,9 7,0 6,6 6,3 6,1
Tabnuua 15
neJybTa SHauenus kosdbuumeHTa ¢ npu a’/h (a /h ), paBHOM
2 ef 1y ef
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 1,064 1,064 1,064 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 1,977 1NS2 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

Mpu O 0 nposepky cTeHkn no dopmyie (80) creayeT BbINOAHATL B 33aBUCUMOCTM OT 3HAYEHMS

alh,.

a) Npu OTHOLIEHUU a/hef <0,8 3nguenme C., cneayet onpeaenatb no ¢opmyne (81) c ydetom

TpeboBaHui 8.5.4.
Ecnv cocpepoToyeHHas Harpyska Npuiao:KeHa K pacTAHYTOMY noscy (CmM. pUCyHOK 8, 6), To npu

NPOBEPKEe CTEHKM C y4eToM TonbKo T, 1 Eanpu onpeseneHmn koadbduumenta O no dopmyne (84) 3a
bf n Iy cnepyeT NPMHMMaTL COOTBETETBEHHO LUMPUHY U TONLLMHY PACTAHYTOrO MOACA;

6) Npy OTHOLWEHMMU a/hqf >0,8 nposepKy no dopmyne (80) cneayeT BbINOAHATL ABaAXKAbI:

npu 3HayeHun O, BblMMCAEHHOM no ¢opmyne (81) c yueTom TpeboBaHui 8.5.4, U NpU Takom
3HaueHnn Ouc.er no popmyne (82), Koraa npu onpeaeneHnn KoapouumeHtTos € n €, BMeCTo pasmepa
a npunsat 4, = 0,5a npy 0,8 Sa/hef <133 yan g = 0:67hef npu a/hef > 1’33; npu 3HaYeHusax O,
N Oloc,er, BBIMUCAEHHBIX NPK. GaKTUYECKOM 3HAYEHUM a/hef (ecnmn a/hef >2, B pacuyete cneagyet

NPUHUMATb a/hg,f =2 );.Nnpu 3Tom Koadduument €. B dopmyne (81) cneayet onpeaensats no Tabauue
16.

Tabnvua 16
BHaueHUe C npu a/h un a/ (2h ), paBHOM
cr ef c
<= 0,8 0,9 1,0 1,2 1,4 1,6 1,8 >= 2,0
o Tabmuue 12| 37,0 39,2 45,2 52,8 62,0 72,6 84,7




3HayeHune T, BO BCEX CNYYaAAX CeayeT BbIMUCAATL MO GaKTUYECKMM pasmepam OTCeKa.

8.5.6. YCTOMUYMBOCTb CTEHOK 6anoK 1-ro Knacca acMMMETPUUYHOro ABYTaBPOBOro ceveHus ¢ 6onee
PasBUTbIM CXKaTbIM MOACOM, YKPEMN/IEHHbIX TOIbKO NonepeyHbIMU pebpamm KecTKoCTH, caeayeT cunTaTb
obecneyeHHol, eciv ycnosue (80) byaeT BbINOMHEHO C YYETOM CAEAYIOLNX USMEHEHWIA:

npu BblMUCAEHUN 3HAYeHUt O, no dopmynam (81) mn (84) Bmecto 3HaYeHwUs hef npUHATa
yABOEHHas BbICOTA CYKATOM 30HbI cTeHku 271, ;

npu a/hgf >0,8 4 0,. 720 gpinonnensl [lBe NPOBEPKM, YKasaHHbleNB.8.5.5, B KOTOpbIX Npwu
onpeaenenun €, no Tabauue 16 u O, - no popmyne (81) BMecTo 3HaUYEHUA hef NPWHATa yABOEHHan
BbICOTa CXKaTOW 30HbI cTeHkn 27, .

3HaueHna T, n e cnemyet onpeaenatb No pakTUUECKMM Pa3mMepam OTCEeKa CTEHKM.
8.5.7. YCTOMYMBOCTb CTEHOK 6anoK 1-ro Knacca acMMMeTPUYHOro ABYTaBPOBOro ceveHus ¢ 6onee
PasBUTbIM PACTAHYTbIM TMOACOM, YKPEMNJEHHbIX TONbKO MonepeyHbiMM pebpamu KecTKocTu, npu

OfIHOBPEMEHHOM AencTBuM HanpaxkeHut O un T un oTCcyTCTBMM HampaskeHuih Oy, cneayer cymTaTb
obecneyeHHOM, eCNK BbINOJAHEHO YCI0BUE

059 5 g+ o $45°)<1 (gs)

O-CI‘ 7/(?

rpe @ =(0,—0,)/ oy; p=(o,/0o)t/7,); -0 dopmyne (81).

3gecb 01 M O, - CKMMAlOWEE W PaCcTArUBAIOLLEE HAMPSAXKEHMSA Y PACYETHbIX FPaHWUL, CTEHKM,
NPUHUMaEeMble COOTBETCTBEHHO CO 3HaKoMm "ntec” n "MuHyc" 1 onpegensemble no ¢opmyne (78);

T n T, - KacaTe/ibHble HaNps)eHus, onpeaenaembie cooTBeTCTBEHHO no dpopmynam (79) u (83);

C. - KOapdMumneHT, onpeaennemblii no;Tabauvie 17 8 3aBMcMmocTn ot & .

Tabnuua 17
anbbda 1,0 B 1,4 1,6 1,8 2,0
c 10,2 12,7 15,5 20,0 25,0 30,0
Cr

8.5.8. YcToMunBOCTb CTEHOK 6ANOK 2-ro U 3-ro KNaccoB M3 OAHOPOAHON CTann U BUCTANbHBIX NPU

OTCYTCTBMM MECTHOro HafpaMeHus (0. =0) u ¢ cobnogeHnem TpebosaHuin 7.3.1, 8.2.3 n 8.2.8
cnepyeT cumTaTh 0becnevyeHHON Npu BbINONHEHUN YCAOBUIA:
a) ana 6anoK ABOAKOCUMMETPUYHOIO ABYTAaBPOBOrO U KOPOBYaTOro ceveHni

M /[R}fj/ch;,t(raf +a)]<1, (ge)

roe @ - koadduumeHT, onpeaensembiii no Tabauue 18 (npu 7 = Q/AW);

r - cnegyetr NPUHMMaTL NO yKasaHnam 8.4.5;

6) ana_6anoKk acCMMMETPUYHOro ABYTAaBPOBOMO cCevyeHUs ¢ 6onee pPasBUTbIM CHATbIM MOACOM,
YKpenneHHbIX TOIbKO nonepeyHbimu pebpamu,

M /{[o\A, b +0,A4,,(h, —h)+4htaR, +ht(h,—2h)\R], -37" /2]y,} <1, (87)



rae Oy, O, - HanpsKeHUA COOTBETCTBEHHO B CKATOM M PacTAHyTOM nosicax; ecam O = Ryf nnn

0,2 Ryf , TO cneayeT NPUHUMAaTb COOTBETCTBEHHO 01 = Ryf wam O, = Ryf .

Tabnnua 18
Tay/R
SW 3HauveHMsa anbba npm Jgambma , PaABHOM
w
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

B BbIpa)keHUu (87) BbICOTY C3KaTOit 30HbI CTEHKM /i cnepyeT onpenensitb no Gopmyse

ho=A,/(2)+(A4,,6, =A,,3,)/(2t, /Rf,w -37%).(88)

3HayeHus M n Q cnepyeT BbIMUCNATE B OGHOM ceYeHMU BaNKK.
8.5.9. CTeHKM 6anoK cneayeT yKpPenaatb nonepeyHbiMm pebpamu }KecTKoCTH:

B 6ankax 1-ro Knacca, ecin 3HauyeHWe YCAOBHOM TMOKOCTU CTEHKM A, npesbiwaeT 3,2 - nNpu
OTCYTCTBMM NOABUMKHOM HArpysKku Ha nosice 6ankm Uam 2,2 - Npy HaIMYMM TaKOM HArpysKu;

B 6anKax 2-ro n 3-ro KNaccos - MApPU-JA0ObIX 3HAYEHMUAX YCNOBHON TMOKOCTU CTEHKM Ha yyacTKax
O/IMHbI Banku, rae yuyntblBaloTCA/MAacTUHecKMe gedopmaLmm, a Ha OCTaslbHbIX Y4acTKax - Kak B 6ankax
1-ro Knacca.

PaccToAHMe MeKAy NonepedHbIMM pebpamm He A0mkHO npesbiwats 2/ npu 4, 3,2 y 2,5k,
npu /Tw <3,2,

[na 6anok 1-ro Knacca monycKaeTcs NpeBbiWaTh 3TW PACCTOAHMA A0 3HAYeHUA 3h¢f npw ycnosuwu,
YTO YCTOMUYMBOCTb BafKU M CTeHKU obecneyeHa BbinosHeHnem TpebosaHun 8.4.4, a unu 8.4.4, 6, ecin

A He MpeBbllaeT 3Ha4eHU, onpeaensembix no popmysne (71).
MonepeyHble jpebpa KEeCTKOCTU ceayeT YCTaHaBAMBaTb, KaK MpPaBW/IO, B MECTax MPU/IOMKEHUs
HenoABUXHbIX COCPEAOTOYEHHbIX HAarpy3oK 1 Ha onopax 6asok.

B CTeHKe, YKPEMNEHHO TObKO MOMnepedHbiMM pebpamu, WWpUHA WX BbicTynatoweit yactu D,

[0/KHa 6bITb 4na napHoro pe6pa He menee (7, /30+25) mm, ana ogHoctopoHHero pebpa - He MeHee

(hw /24 +40) MM; ToAWwmHa pebpa I, foakHa 6biTb HEe MeHee 2b,,\/Ry /E

Mpy YKPENAeHUM CTEHKU OLHOCTOPOHHMMM MoMnepevyHbIMU pebpamm KeCcTKOCTU M3 OANHOYHbIX
YrO/IKOB, MNPMBApMBaeMbIX K CTEHKe MepoM, MOMEHT WHepuMM TaKoro pebpa, BblUUCASEMbIN
OTHOCUTENbHO OCM, COBNaZarolLelt ¢ banKaliwen K pebpy rpaHbio CTEHKMU, AO/MKEH ObiTb HE MeHbLUe
yem A8 napHoro pebpa.

8.5.10. MonepeyHoe pebpo KEeCTKOCTU, PACMONOKEHHOE B MECTE MPUIONKEHUSA COCPESOTOUYEHHON



Harpysku K BepxHemy MOSACYy, cnedyeT NpoBepsATb PacyeTOM Ha YCTOMUYMBOCTb: ABYCTOPOHHee pebpo -
KaK LleHTPa/IbHO C}KaTyo CTOMKY, @ O4HOCTOPOHHEE - KaK CTOMKY, CKaTylo C 3KCLEHTPUCUTETOM, PaBHbIM
PacCTOAHMIO OT CPeAUHHOM MAOCKOCTM CTEHKM A0 LLeHTPa TAMKECTU PacYeTHOro ceyeHua CToMnku. MNpu
3TOM B pacyeTHOe CeYeHne CTOMKN HeobX0AMMO BK/OYaTh ceveHne pebpa *KeCTKOCTM U MONOChI CTEHKM

LWMPUHOM 0, 651W\/E/Ry C KaXKaoM cTopoHbl pebpa, a pacyeTHyIo AJIMHY CTOMKKU cresyeT NpUHUMaTb

paBHOWM pac4yeTHOM BbICOTE CTEHKM hef.
8.5.11. CreHKn Banok 1-ro Knacca, y KOTOpPbIX NPU AENCTBMM HOPMAsbHbIX HanpaxeHun O ot
nsrmba yCToMuUMBOCTb He obecrneyeHa, a TaKXKe nNpW 3HAYEHMAX YC/IOBHOW TMOKOCTU CTEHKM

A, >5,5 Ry/U (rae O - HanpsKeHMe B CKaTom nosice 6anku), cnedyer.yKpenasTb NPoAo/ibHbIM

pebpom KeCTKOCTH, YCTaHaBAMBAEMbIM AONOJHUTE/IbHO K NoMnepeyHbiM pebpam.

8.5.12. B cTeHKe 6anKM CMMMETPUYHOrO ABYTaBPOBOro ceyeHmna 1-ro Kaacca, yKpenaeHHon Kpome
nonepeyHbIx pebep o4HOM Napoit MPOAO/bHBIX PeGep KeCTKOCTUPACNONOKEHHOI Ha paccTonHun 7
OT rPaHuLLbl CXKaToro oTceKka (pUcyHOK 9), obe MNacTMHKM, HasKoTopble 3To pebpo pasaenser OTCek,

cneayeT paccUnTbiBaTb MOPO3Hb:
a) NNACTUHKY 1, PacNoNOMKEHHYI0 MeXAY CHaTbIM NOACOMIM NMPOL0/bHBIM pebpom, No popmyne

L[0/0

2
7 cr,1 + O-loc /Gloc,cr,l + (T / Tcr,l) ] < 1, (89)

3aecb 3HadeHuna O, O . cnepyet onpenenatb CornacHo TpebosaHmam 8.5.2, a 3HaveHuna o1 1
Oloc,er,1 - MO pOpMynam:

an Gloc = O

4,76 R,

O-cr,l = W ’ Z_é; (90)

roe Z = (h1 /tw)\/Ry /E;
v Ore 20 sy =a/hy <2 (mpu 4> 2 cnepyet npuvumars 44 =2)

1,19y R,

o =—"—_2.
cr,1 l—hl/hef /112 1(91)

R
O-loc,cr,l = l//(l, 24 + O’ 476#1)7;; (92)

roe
w=(+1/ ) n A =(alt)JR /E (93)

KpuTUYeCcKoe HampsxeHue T cneayeT onpeaensatb no ¢popmyne (83) ¢ noacTaHOBKOM B Hee
pa3smepoB MpoBepPAeMOn NIAACTUHKM;
6) NNACTUHKY 2, Pacno/IOXKEHHYIO MeXay MpPoAo/bHbIM PebpoM M PacTAHYTbIM MOACOM, MO

dopmyne



2

2
1-2h /h :
1 G( hl gf) + O-luc,Z + T

7/(? Gcr,z Glnc,cr,Z Tcr,Z

rae O u T - HanpsAMKeHus, onpeaensemble cornacHo 8.5.2;

5,43 R,
Gcr,2 = 2 32, (
0,5=h/h,)" A,

— h [R,
Ay = —ﬁ/—y ; (96)
t, E

95)

npu

<1, (94)

O-luc,z- HanpAaxeHune, npuHMmaemoe paBHbIM B 3aBUCUMOCTW.OT TOIO, K KAaKOMY NOACY NPUNOHKEHA

8.5.2); K pactaHyTomy (cm. pucyHoK 9, 6) - Croc.2 = Fioc 4

Harpyska: K cxatomy (Cm. pucyHok 9, a) - Olc2 = 0,40, (3mecb Oy, cnepyer onpenensiTb COrMacHoO

Oloc,cr,2 - HaMpsAXeHUe, onpegensemoe no dopmysae (82), rae € n €, cneayet onpeaendarb

3HayeHnem (hef _hl),‘

Ter2- HanpsaxeHue, onpegensemoe no dopmyne (83) c

I'IpOBepFIEMOﬁ NNAaCTUHKNU.

COOTBETCTBEeHHO No Tabauue 14 npwu =04 y no Tabanue 15 npu O =1, 3ameHsan 3HaueHue hef

I'IOLI,CTaHOBKOﬁ B Hee pa3meposB

T
e 7 d
= | a
= S =
= = 3
[ = — =
G!ch’c.:: O:4ola<3t
(5] : .
) G, 1T | F [Ouea= GrT
- — e
= 3
e
= | +— 4
= =
— ———

a - 6asIka Co C}KaTbIM BEPXHUM MOACOM;
6 - 6a/IKa C PacTAHYTbIM BEPXHUM NOACOM

PucyHok 9. Cxema 6anKn, yKpenieHHOM nonepeyHbiMm
(3) M npoponbHbIMK (4) pebpamm KeCTKoCTU



8.5.13. MpomexyToUHble pebpa, pPacnonoXKeHHble Ha NAACTUHKE 1 Mexay CKaTblM MOACOM U
npoAo/bHbIM pebpom, cneayeT 4OBOAUTL A0 NPOA0AbHOrO pebpa (pucyHok 10).

N
G 7]
S
[ B 4
o
= 3
G, =Xe8

L & P

Gv(-_;lac.l = O 34begt

PucyHok 10. Cxema 6anku, ykpenneHHoi nonepeyuHbimm (3),
NpoAo/ibHbIMM (4) U npomerKyTouHbIMM (5) pebpamu xKecTKocTH

B aTom cnyyae pacyeT naactMHKKM 1 cneayet BbINOAHATL No dpopmynam (89) - (93), B KoTopbIX

BE/IMYMHY a clefyeT 3aMeHATb BenunduHon @), rae 4, - pacCTOAHWE MeXAYy OCAMW COoCenHMUX
NPOMEKYTOUHbIX pebep (cm. pucyHoK 10). PacyeT.niacTMHKM 2 cnegyeT BbIMOAHATb COMMACHO
TpeboBaHuam 8.5.12, 6.

8.5.14. MpoBepPKy YCTOMYMBOCTU CTEHOK 6asioK aCMMMETPUYHOro ceyeHusa (¢ bonee pPasBUTLIM
CKaTblIM  MOACOM), YKPEenJieHHbIX MonepeyYyHbiMU, pedpamn W MNapHbIM NPOAO/AbHbIM pebpom,
pPacnosoXeHHbIM B CXKATOM 30He, cieayeT BbiNeAHATL No popmynam (89) u (90); npu sTom B popmybl

0,-0, h
(90), (91) un (94) BMecTO OTHOLWIEHUSA hl/hef cnepyer NoAcTaBAATb Th_’ a B dopmyny (95)
1 ef
BMeCTO (O’S_hl/hgf) cnepgyetr noAcTaBAATb [0, /(0,—0,)—h, /hgf], rae O, - Kpaesoe
pacTarMBatoee pactaxeHue (Co 3Hakom "MMUHYC") y pacyeTHOM rpaHuLbl OTCEKa.

8.5.15. Mpu yKpenseHuuM CTEHKU nonepeyHbiMM pebpamum M NapHbIM NPOAOJbHBIM pebpom
YKECTKOCTM MeCTa PacrnofioKeHUsa U MOMEHTbI MHEPLMM CEYEHUIN 3TUX pebep L0NXKHbI YAO0BAETBOPATbL
TpeboBaHuAMm 8.5.9 u popmynam Tabampl 19.

Tabnuua 19
h MoMeHTH MHepLuM pebpa
1
-——= IIOIIEePeYHOTI O npomoJjieHoro (I )
h () rl
ef r
Tpebyemoe npeneybHoe
MMHMMAaJIbHOE MaKCHMaJlbHOe
3 2.3 3 3
0,20  =3hty  (2,5-0,5alh,)a’t)/h, 1,5h,t} Th,t,
2.3 3 3
0,25 (LS——0,4a/hd)a Qv/hq LShdtw 8,5hqfw
3
0,30 1,5h,t, - -
[lpumeuanme. Ilpu BHUMCIEHUU Iﬂ OJIS I[IPOMEXYTOUHHX SHAYEHUN hl/h4



IOIIyCKaeTCHa JIMHEeMHAas VMHTEPIIOJNIAUNA .

MpY pacrnonoxKeHnn NPOAOJILHOTO M MOMepeYHbiX pebep KecTKOCTU C OAHOW CTOPOHbI CTEHKU
MOMEHTbI MHEPLMM CEUYEHMI KaXKA0ro U3 HWUX ceayeT BbIYUCASATb OTHOCUTE/IbHO OCW, COBMAJAloLWEeN C
6AunKanwWwen K pebpy rpaHbto CTEHKM.

8.5.16. Mpu 3HaAYeHMAX YCNOBHOM IMOKOCTU CTEHKM ﬂ’w >5,5\/Ry/(7 6aNkM CUMMETPUYHOIO

OBYTaBPOBOrO CeYeHMA [JOMYCKAeTCA MPOEKTMPOBaTb Kak Oanku  2:r0__Knacca C TMBKMMHU
(HeycToMUMBbIMM) CTEHKAMK cornacHo MpunoxkeHuto M.

8.5.17. YyacToK CTeHKM 0OanKku Hag Onopoi cnefyetr paccyMTbiBatb HA YCTOMYMBOCTb NpU
LEeHTPAZIbHOM CHKaTUM M3 NAOCKOCTM BaNKM KaK CTOMKY, Harpy*KeHHY0 ONOPHOW peakume.

Mpu yKpenneHnn cTeHKN BanKM ONOPHLIMU Pebpamm KECTKOCTM C LUMPMHOM BbICTYNaoWen 4acTm

br (KaK npasunao, He meHee 0’ Sbﬁ, 34ecb bﬁ - WMpPpUHa HNXXHEro noAca Gal'lKM) B pacyeTHOe ceyeHue
3TON CTOWMKM cneayer BKAKOYATb CedYeHMe ONOPHbIX pe6ep U_TMOJNIOCbl CTEHKU LLIVIpMHOﬁ He b6onee

0, 651wle/Ry C KaXX[0M CTOpOHbI pebpa.

TonumHa onopHoro pebpa skectkocTn I, aonkHa bbiTb HE MeHee 3br\/Ry /E | rpe b, - wupnna
BbICTYNatoLLen Yactu.

PacyeTHylo A/IMHY CTOMKM cneayeT NPMHMMaTh PAaBHOW,. PacHeTHOM BbICOTE CTEHKU Hanku hef.

Hu»KHKWe TopLbl ONopHbIX pebep (pucyHok 11) AGmKHbI 6bITb OCTPOraHbl AMBO NAOTHO MPUrHaHbI
AWM NPMBAPEHbl K HUXKHEMY MoAcy 6anku. HanpAMeHWs B 3TUX CeYyeHuAx Mnpu OeWCTBUM OMOPHOW
peaKkumu He A0/IKHbI NPeBbIWaTh PaCHeTHOrO CONPOTUBEHNA CTan: B MEPBOM C/yvae (CM. pUcyHOK 11,

a) - cmATuULo Rp npu a <= 1,5t n cxkatmto Ry npu-ar>_1,5t; Bo BTOpom cayyae (cm. pucyHok. 11, 6) -

CMATUIO Rp .

X

a
I_T_
L

6)

—_—

a'- B TOpLLE C MPUMEHEHMEM CTPOXKKU; 6 - yaaNeHHOro oT Topua
C NJIOTHOW NPUIOHKOM MW NPUBAPKON K HUKHEMY MOsCY

PucyHok 11. Cxema onopHoro pebpa *KecTkocTu

CBapHble WBbl, MNPUKPEnasAoWMe OMopHoe pebpo K HWKHemy nosAcy 6anku, cnegyet
paccyMTbIBaTh Ha BO34ENCTBME ONOPHOM peaKLmu.



Mpyn OTCYTCTBUM OMOPHbIX pebep KecTKOoCTH (B MPOKaTHbIX 6askax) pacyeTHbIM CeYeHNeM CTOMKU
ABNAETCA NON0CA CTEHKU LUMPUHOM, PaBHOW AJIMHE yYacTKa onMpaHua 6anku.
8.5.18. YCTOMYMBOCTb C¥KaTbIX NMOACOB CAeAyeT cunTaTb obecneyeHHoOW, ecnn ycnoBHas rmMbKoCcTb

cBeca nosca Zf =(b,/t)\|R,;/E wnn noscroro nucra Z[l =(b;/t;)\|R,/E Ganok 1-ro knacca, a

TaKXe OMCTaNbHbIX 2-r0 Kaacca npu BbiNoSIHEHUM TpebosaHnuit 7.3.7, 8.2.1 n 8.2.8 He npeBblllaeT

npeaenbHbIX 3HaYEeHU /7«”f (/luf,l), onpegensembix no popmynam:
ANa cBeca nosku (6es okalimneHus m otrnba) ABYyTaBPOBOro ceyeHmn

/TW. =0,5, /Ryf. /o, : (97)

AnAa NOACHOro 2INCTa Kopo6anoro ceyeHumA

ﬂ,uf,l =1L5{R, /o, . (98)

3pecb O, - HanpsAMKeHWe B CKaTOM nosice, onpeaensemoe noxgopmynam:
AN1A 04HOPOAHOIO ceYeHun

o, =MIW,.v.)um 0. =M W )+ M, [(W,7.)

;
ana 6ucTaNbHOro ceyeHus

o, =R, /\3(1-4a") v oy =R T3(1-4a")+ M [(W,y,),

rae @' - 3Havenus @ w3 Tabauupnl8 npu 7=0; ecin O >Ryf, TO cneayeTt NpUHUMATb

o, = Ryf )
8.5.19. YCTOMUMBOCTb C¥KaTbIX NOACOB CAeAyeT cuntaTb obecneyeHHoOW, ecnmn ycnosHasa rmbKocTb

CBECa C)KATOro nosca WM MnosAcHoro' ncta, 6asok 2-ro U 3-ro Kaaccos M3 OLI,HOpO,CI,HOI‘;I CTann npu

BbINONHEHUM TpeboBaHuin 7.3.7, 8.2:3 n 8.5.8 He npeBbiWwaeT npenenbHbIX 3HaYeHUM /1uf (iuf,l),

onpegensiembix npu 2,2 < 4, <55 no dpopmynam:
JN1A cBeca Nosiku (6e3 oKaiiMneHUA 1 oTrba) AByTaBPOBOrO ceYeHUs

Jy =0,17+0,064,, : (99)

7

ANnA NOACHOro 1nCTa Kop06anoro ceyeHumA

Ay =0,675+0,154,, (100)

uw

8.5.20. B cnyyae okarimaeHusa nam oTrmba nosku (CTEHKK) cedyeHus (CM. pUCYHOK 5), umetoero

pasmep e >0, 3bef v TonwmHy > 2a¢/~\/Ryf 1E , 3HaYeHwuA /qu, onpeaensemble no popmynam (97) u
(99), nonyckaeteaysennumsatb B 1,5 pasa.

8.6. PacyeT onopHbIX NAUT

8.6.1. Mnowaab CTaNbHOW ONOPHOM NAMTbI AOJKHA YAOBNETBOPATL TpeboBaHMAM pacyeTa Ha
NPOYHOCTb PyHAAMEHTA.

Mepepaya pacyeTHOro yCUAMA Ha OMOPHYIO NAUTY MOXKET OCYLLECTBAATLCA Yepe3 ppe3epoBaHHbIN
TOpeL, UK Yepes CBAPHbIE LUBbl KOHCTPYKLMM, ONMPAtOLLENCa Ha NAUTY.

8.6.2. ToNWuHY ONOPHOM NANTbI CNeayeT onpeaenaTb PpacieToM Ha U3rnb naactmHkm no dopmyne



t=,6M__ /Ry}/c ,(101)

roe M. - HanBonblwmit U3 U3rMBaIOLWMX MOMEHTOB M, AEMCTBYIOWMX Ha PasHbIX y4acTKax
OMOPHOM NANUTbI U onpeaenaembix No Gopmynam:
[O19 KOHCOJIbHOTO Y4YacTKa NnTbl

M, =0,5gc"; (102)

ONA y4acTKa NAWTbI, ONEPTOro Ha YeTblpe CTOPOHbI B HamnpaBAeHUU KOPOTKOM U AJMHHOMN CTOPOH
COOTBETCTBEHHO,

M,=aqa’; M, = a,qa”(103)
[AJ1A y4acTKa NANTbl, ONepTOro No TPem CTOPOHaM,
2
M, =aq(d))”; (104)

AN1A y4acTKa NAUTbl, OMEPTOro Ha ABe CTOPOHbI, exoaawmecs nog yriom, no ¢opmyne (104),

ApUHUMas npu atom @) - AMaroHanb NPAMOYrosbHUKARA pasmep 4 B Tabauue E.2 - paccTosiHue ot
BEPLUMHbI yI1a 40 ANaroHa u.
34ecb C - BblJIET KOHCO/IbHOTO Y4YacTKa NJUTbI;

a,, a,, d; - KoapPULMEHTbI, 3aBUCALLME OT YCAOBMI ONUPAHMA U OTHOLIEHMA PasMepPoB CTOPOH
y4acTKa NAuTbl U NPUHMMAEMbIe COrNacHo Tabanue E:2;

g - peaKTUBHbIN oTnop ¢yHAAMEHTa' MOA PAaCCMaTPUBAEMbIM YYaCTKOM MAUTbI Ha eavHUUY
naowWaam nauTol.

9. PacyeT 3/1eMEHTOB CTa/IbHbIX KOHCTPYKLMIA
npv 4eicTBUM NPOLOABHOM CUbI C U3rMbom

9.1. PacyeT Ha NPOYHOCTb 3/1EMEHTOB CM/IOLLIHOMO CeYeHmA
9.1.1. PacyeT Ha NPOYHOCTE BHELEHTPEHHO-CKATbIX (CKaTo-M3rmbaembix) M BHELLEHTPEHHO-
PacTAHYTbIX (PacTAHYTO-U3rMBaEMbIX) ‘3/1eMEHTOB M3 CTa/iM C HOPMATMBHbIM COMPOTUBAEHUEM

2 o
Ryn <440 H/mm , He nogpepratownuxca HenocpeacrBeHHOMY BO34eNUCTBUO AUHAMUYECKUX HArpys3ok,

npu Hanpskenuax T <0,5Rp 0= N/A,> 0,1R, cneayeT BbINOHATb No popmye

N M M, B
+ = + + <1, (105)
Al’lRy}/C CXW I‘I,lTliHRyyC cyW RV}/ W

X yn, min c wn,min” “y/ ¢

rae N, M, My, B - abCco/tOTHbIE 3HaYeHNA COOTBETCTBEHHO MPOAO/IbHOM CUAbI, N3rMbatoLLmMX
MOMEHTOB U BUMOMEHTa MPY Hanbonee HebNaroNPUATHOM UX COYETaHUY;

n, ¢, €= KOIGOULMEHTBI, NPUHUMaEMble cornacHo Tabauue E. 1.

Ecwm O=N/4, SO’IRy, dopmyny (105) cneayer NPUMEHATb MPWU BbINOJHEHUU TPeboBaHWI
8.5.8 n Tabnunupl ENl.

PacyeT Ha NPOYHOCTb 3/IEMEHTOB B C/y4asx, He NpPeayCMOTPEHHbIX pacyeTom no ¢opmyne (105),
cneayeT BbINOAHATL No dopmyne

(N/A,+M y/I,+M x/I, +Bo/I,)(Ry)<1 (106)



r4e X, y - pacCTOAHMA OT rMaBHbIX OCE A0 PacCMaTPMBAEMOM TOUKM CEYEHMS.
9.1.2. PacyeT Ha NPOYHOCTb BHELLEHTPEHHO-CXKaTbIX (CXKaTo-U3rmbaembix) 31eMeEHTOB Mo popmye
(105) BbinonHATL He TpebyeTca NpM 3HAYEHUM MNPUBEAEHHOrO OTHOCMTENbHOMO 3KCLEHTpUCUTETa

m, < 20 (9.2.2), oTcyTcTBUM OCNabaeHNA ceYeHna U OAMHAKOBbIX 3HAYEHUAX U3TMBaIOLLMX MOMEHTOB,
NPUHMMAEMbIX B pacyeTax Ha MPOYHOCTb U YCTOMYMBOCTb.
9.1.3. BHeUeHTpeHHO-CXaTble (CKaTo-u3rnbaemble) 371EeMeHTbl M3 CTaAn C HOPMaTUBHbLIM
R > 440 H/mm?
conpoTtueneHnem It , UMeloWme HecMMMETPUUHbIe ([CeYeHUA OTHOCUTENIbHO OCH,

nepneHaANKYAAPHOM NAOCKOCTU u3rmba (Hanpumep, ceveHuns tmna 10, 11 no Tabauue O.2), cneayet
NPOBEPATb HA MPOYHOCTb PACTAHYTOrO BO/IOKHA CEYEHUA B NJIOCKOCTU AENCTBUA'MOMEHTA NO popmyne

Vo [N M|
RMJ/C An §th

<1, (107)

roe "V, - MOMEHT CONPOTUBNEHUA CEYEHUA, BbIYMCAEHHDIN. ANA PACTAHYTOrO BONOKHA;
0 - KoapdULMeHT, onpeaenaemMblit no dopmyne

5 =1-0,INZ’ /(AR}), (108)

9.2. PacueT Ha yCTOMUYMBOCTb 3/1IEMEHTOB CM/IOLWHOFO CeYeHUA

9.2.1. PacyeT Ha YCTOMYMBOCTb BHELEHTPEHHO-CXHaTbIX (CXKaTo-u3rmbaembix) 3/1eMeHTOB npu
OeNCTBMM MOMEHTa B OZHOM M3 TNaBHbIX MNJIOCKOCTEN/ CiegyeT BbINOJHATL KaK B 3TOM MNOCKOCTM
(nnockas popma noTepun ycTomumBocTn), Tak U M3 3TOM NAOCKOCTM (M3rMBHO-KpyTUAbHaA dopma notepu
yCTOMYMBOCTH).

9.2.2. PacyeT Ha YCTOWYMBOCTb _BHELEHTPEHHO-CXKaTbIX (CXKaTo-U3rmbaembix) 3/1eMeHTOB
MOCTOSIHHOTO CEYEHWUs B MJIOCKOCTU AEMCTBMA IMOMEHTA, COBMaAaloLein C MNOCKOCTbIO CUMMETPUM,
cnepyeT BbINOHATL No dopmyne

NNA@,AR,y,) <1 (109)

B popmyne (109) KoadpdMUMEHT YCTOMUMBOCTU NPU CHATUK € M3rMbom P, cneayeT onpeaensitb no
Tabnvue [.3 B 3aBUCMMOCTM '©T YCNOBHOW TMBKOCTM A U NPUBEAEHHOTO OTHOCWUTENbHOrO

aKkcueHTpucuteta ", onpegensemoro no popmyne

m, =1nm (110)

rae 7 - koapduumneHT BAMAHMA GOPMbI CeueHuMs, onpeaensaemblii no Tabauue [.2;
m=eA/W,- _ornocutensHbii aKCUeHTpUcuTeT (3gecb e = M/N - 3KcueHTpUCMTET, npu

BbIYMC/IEHMM KOTOporonsHadeHns M m N cnegyeT NpuMHUMaTb corflacHo TpeboBaHuAm 9.2.3; w, -
MOMEHT COMPOTUBNEHUAICEYEHMA, BbIYMCAEHHDBIN A1A Hanbosee CKaToro BOJIOKHA).

Mpu 3HayeHunax. M >20 pacyeT cneayeT BbINOJHATb Kak A1a U3rMbaemblX 3/1eMeHTOB (CMm.
pa3sgen 8).

9.2.3/PacueTHble 3HayYeHuWs npogosbHol cuabl N K u3rnbatowero momeHTa M B 3anemeHTe
cneayet NPUHMMATb ANA OAHOMO WM TOFO € COYeTaHMA HarpysoK W3 pacyeTa CUCTEMbI MO
HegedOopPMUPOBAHHOM CXeMe B NPeanonoXKeHUn ynpyrux aedopmanmi ctanu.

Mpu sTom 3Ha4YeHna M cnegyeT NPUHUMATb PaBHbIMM:

AN KONOHHbI NOCTOAHHOIO CeYeHMA PaMHOM CUCTeMbl - HanmbonblleMy MOMEHTY B npeaenax
ONMHbI KONIOHHbI;



ON1A CTYNEHYaTON KONIOHHbI - HaMBONbLIEMY MOMEHTY Ha AJIMHE YYacTKa NOCTOAHHOTO CeYeHuUs;

ONA KOMIOHHbI C OAHMM 3alleMNeHHbIM, @ APYrMM CBOHOAHBIM KOHLLOM - MOMEHTY B 3a4e/Ke, HO
He MeHee MOMEHTA B CeYeHMM, OTCTOALLLEM Ha TPETb AJ/IMHbI KOIOHHbI OT 3a4€/1KK;

ONA CKaTbIX NOACOB GepM M CTPYKTYPHbIX MAUT, BOCMPUHUMAIOWMX BHEY3/NOBYIO MOMEpeYHyto
HarpysKy, - HanboableMY MOMEHTY B Npeaenax cpeaHein TpeTu 4avHbl NaHeau nosca, onpegeniemomy
M3 pacyeTa Noaca Kak ynpyroi HepaspesHoi 6anku;

ONA CXKATOro CTEPXKHA C LWAPHMPHO-ONEPTbIMM KOHLAMM W CeYeHWeM, MMEIOLLMM OAHY OCb
CMMMETPMM, COBNALAOLLYIO C MNOCKOCTbIO M3rnba, - MOMEHTY, onpeaensemomy no ¢opmynam Tabanubl

20 B 3aBUCMMOCTU OT OTHOCUTENbHOrO IKCLEHTPUCUTETA M ax :MmaxA/(NVVC) N NpuHMUMaemMomy

PaBHbIM HE MeHee 09 SMmax .

Tabnuua 20
OTHOCHUTEJIb HEM MoMeHT M mpM YCJIOBHOM ITMOKOCTM CTEPXHS
SKCUEHTPUCUTET
Mo A <4 A >4
m_ <3 M=M_ —-025A(M_, —M)) M =M,

3<m, <20 M=M,+(m, —3M,_  —M)17T “M=M+(m_, —-3)(M_  —M)/17

O6o3HaueHus, NOpPuUHATEE B Tadmuie 20:

Almm - Hambospumii mM3rMOanmMy MOMEHT B IIpenesiax IOJIMHBL CTEPXHSI;

A41 - HamuboJbumy m3rmbawnumy MOMEHT B IpelejlaxXx CpelHelM TpeTM  IOJIMHBL
CTEepXHs, [IPMHMMAEMEI PaBHEIM HEe MeHee O,SAImM;

Alz - m3rubanmuyi MOMEHT, [NPMHMMAEMEl paBHBEIM M npu ’nmm1§3 n A <‘4, HO

Ona cxaTbiX CTepKHel ABOAKOCMMMETPUYHOIO CM/AOWHOMO CeYeHUs C LIapHUPHO-ONEepPTbIMU
KOHL@MM, Ha KOTOpbIX AeNCcTBYiOT M3rmbatowme momeHTbl, 3HadeHne Mo, Heobxogumoe ana

onpeaenexuna @, , cneayet npMHUMaTh cornacHo Tabavue [.5.
9.2.4. PacyeT Ha yCTOMYMBOCTb BHELLEHTPEHHO-CKATbIX (CKATO-U3rMbaeMblIx) CTepKHel CNIOWHOro
MOCTOSHHOTO CeYyeHus, Kpome KopobuyaToro, M3 MNJIOCKOCTU AeNCTBMA MOMEHTa npu usrnbe ux B

NAOCKOCTU Hambonbluelt sectkoctn (L, >Iy), COBMajalolleil ¢ MAOCKOCTbIO CUMMETPUN, a TaKKe
LUBENNePOB ceayeT BbINOAHATERO opmyne

N/l(cp, AR y.) <1 (111)

rae c - KoapopuLmeHT, onpeaensemblin cornacHo TpebosaHmnam 9.2.5;

@y, - KOIPOUUNEHT = YCTOMUMBOCTM MPU  LEHTPAJIbHOM CXKaTuW, onpeaensemblid  COrNacHo
TpeboBaHuam 7.1.3.
9.2.5. KoadduumeHT ¢ B popmyne (111) cneayet onpenenatb:

npv sHaseHnax M, <5 no popmyne

c=p/(+am)<1 (112)

rope &, B - KoadduUMeHTbl, onpeaensemble no Tabauue 21;



npu 3Haueruax M, 210 no popmyne
c=1/(1+mo, /), (113)

roe @ - KoadpdUUMEHT yCTOMUMBOCTN NpU U3rnbe, onpegensiemblii coraacHo TpebosaHmam 8.4.1
n MpunoxeHno XK Kak ana 6anku c AByms 1 bonee 3aKpenneHUamM CaToro noAca;

npu 3Haueruax d <M, <10 no popmyne

c=¢c5(2-0,2m,)+¢,(0,2m, -1) (114)

rae cnepyet onpegenate: Cs - no ¢opmyne (112) npu. M, =5; Co - no popmyne (113) npm

m =10 3pece M, = (M,/NYAI/W,) - otHocuTenbHbiit 3KCUeHTpUucuTeT, rae M, cnepyet
NPUHUMATb corilacHo TpeboBaHusam 9.2.6.

Tabnuua 21
Twun CxemMa ceueHUsd BHaueHMs KO2OOMLUMEHTOB
CceueHus M BSKCUEeHTpUCHUTeT
o npu ﬁ npu
m_ <1 l<m 5 A, <3,14 A, >3,14
1 0,7 0,65+0,05m_ 1 Jgoc/goy
Yo
e
-&‘ X-- -X
) »
b
y y
o2 [
R Y] —t NL
5 X 4 .- X
yl y
/SN
v,
3 X . ~ X
y
. 1-0,31,/1, 1-(0,35-0,05m )1, /1,
1-(1-Jo. /o NQ2LTT, -1y,
B=1 o, I,/1,<0,5
Yoo . b4

o
x |- A X

y Y



OBo3HaueHMuss, HpuHATEHE B Tabiuie 21:

I] u 12 - MOMEHTEI MHEPLUN COOTBETCTBEHHO BoJblen u MeHblen IIOJIOK
OTHOCHUTEJIBHO OCHM CHMMMETPUM CEeYEeHUMA Yy — Y,

@, - znavenne Py npu iy :3a14 .

NpuMmeuanue. Ipu 3HauveHuax b/h < 0,3 crnenyer mpuammars b/h = 0, 3.

Mpu rnbroctu ﬁy >3,14 KO3pPULMEHT C He JONKEH NPeBbIWaTh 3HAYEHUI' Crax , ONpeaensiembix
cornacHo MpunoskeHuto [; B8 caydae ecam € > Cu,, 8 dopmynax (111).u1 (116) smecto c cneayet
NPpUHMMaATb Cy .

9.2.6. MNpu onpeaeneHMn OTHOCUTENBHOIO 3KCUeHTpucuteta M, B dopmynax (112) - (114) 3a
pacueTHblit momeHT M, cnepyet npuHumars:

ONA  CTep)KHEM € KOHLaMM, 3aKpenaeHHbIMW OT CMELEHWA NepneHaAnKYAAPHO MNJA0CKOCTU
OEeUCTBUA MOMEHTA, - MAKCMMA/bHbIA MOMEHT B Npeaenax cpefHer TpeTu ANMHbI, HO He MeHee
NOJIOBUHbI HAMBONbLLIETO MOMEHTA NO AJIMHE CTEPIKHS;

ONA CTepXKHEN C OAHMM 3alEeMIEHHbIM, @ APYrMM CBOBOAHBIM KOHLLOM - MOMEHT B 3a4e/1Ke, HO
He MeHee MOMEHTa B CEYEHWUM, OTCTOALLEM HA TPETb AJINHbI CTEPXKHA OT 3a4e/1KN.

9.2.7. PacyeT Ha YCTOMYMBOCTb BHELEHTPEHHO-CXKATbIX (CXKATO-M3rMbaembIx) 371eMeHTOB
OBYTaBPOBOro CeYeHus, HeMnpepbiBHO MOAKPENIEHHBIX. BAOAb OAHOW W3 MOJOK, CAefyeT BbIMNOAHATb

cornacHo MpunoxeHuto XK.
9.2.8. BHeueHTpeHHO-CXKaTble  (CXKaTo-u3rmbaemble) 371eMeHTbl  MOCTOAHHOMO  CeYeHwus,

nsrnbaemble B MIOCKOCTM HAaMMEHbLLEN KeCTKOCTU (Iy <I y e, 7&0), cnefyeT paccyuTbiBaTbh NO

dopmyne (109), a npu rmbKocTH > /1)/ - TaKMKe NPoOBepPATb PAacYeTOM Ha YCTOMUMBOCTb U3 MAOCKOCTU
AeNCTBMA MOMEHTA KaK LEHTPa/IbHO-CKaTble 3AeMEHThI No dopmyne

N/(p ARy ) <1 (115)

rae @, - Ko3bOUUMEHT YCTOMUMBOCTU MPU LEHTPANbHOM CXaTWK, onpeaensaemblii COrnacHo
TpeboBaHuam 7.1.3.

Mpwu A, S4, NPOBEPKMN YCTOMUYMBOCTU U3 MNNOCKOCTM AENCTBUA MOMEHTa He TpebyeTca.
9.2.9. PacyeT Ha YCTOMYMBOCTb CTEPKHEN CMNOWHOMO TOCTOAHHOTO ceyeHus (Kpome
KopobuyaToro), noABepKeHHbIX CHaTU0 M U3rMby B ABYX NABHbIX MJOCKOCTAX, NPW COBNaZeHWUu

NNOCKOCTM HanbonbLeit secetkoctn (1, > Iy) C NJIOCKOCTbIO CUMMETPUU, @ TaKXKe Npu ceYeHuu Tmuna 3
(cm. Tabnnuy 21) cnegyeT BbINOAHATL NO popmyne

N/, AR 7.)<1 (116)
roe
Py = 0., (0, 63/c +0,4Yc . (117)

3aecb ciegyeTonpeaenatb:

®,, - cornacHO TpeboBaHnAM 9.2.2, npuHMMas B dopmynax BMecto m u A cootsetctBeHHo M, 1

C - cornacHo TpeboBaHmam 9.2.5.

Mpu BbluMcneHun 3HauveHnua Mg, =M, npq  cTepHei [OBYTAaBPOBOrO CeYEHUA C
HEOAMHAKOBbIMM NoaKamu KoabduumeHT 7 cnepyeT onpepenaTb Kak Ana ceueHua Tuna 8 no Tabauue



a.2.

Ecam My, <M, 10 kpome pacueTa no dopmyne (116) cnesyeT NpoussBecTn AONOAHUTENbHYIO
nposepky no ¢opmynam (109) n (111), npuHmuman €, = 0,

Ecm A >/1y, TO Kpome pacyeta no ¢opmyne (116) cneasyer npousBecTU [OMNOJHUTENbHYIO

nposepky no popmyne (109), npuHumas €, = 0,
3HaYeHUsA OTHOCUTE/IbHBIX SKCLEHTPUCUTETOB CeAYeT BblUMCAATL NaxdOpMyIam:

m,=e AW, (118)

C.

m,=e AW, (119)

rae Vch n Vch - MOMEHTblI COnpoTuBIEHUA ceyeHui Aana Hanbosee CXKaToro BOJIOKHA
OTHOCUTENbHO OCEN COOTBETCTBEHHO X - X U Y-y.

Ecnm nnockocTb HaMbonbLIEeRN KECTKOCTU ceYeHus CTepXHA (Ix > Iv) He coBnagaeT C NZ1I0OCKOCTbIO

CMMMETPUU, TO pacyeTHoe 3HayeHue M, cnepyeT yBenuMuUTb Ha 25% (Kpome cedyeHua Tuna 3 no
Tabnuue 21).

9.2.10. PacuyeT Ha YCTOMUYMBOCTb CTEP!KHEMN CM/IOWHOrO, HOCTOSHHOrO KOpobyaToro ceyeHusa npu
CXKaTum € n3rnbom B 04HOM UK B ABYX FNABHbIX MIOCKOCTAX CieAyeT BbIMOAHATL N0 Gopmynam:

N/(weyARyj/c) +Z\lx /(Cxé‘xVVx,minRy}/c) < 1, (120)

N/(goerARy}/c) +My /(cyé‘va,minRyyc) < 1 , (121)

rae Po, Pey - KO3POUUMEHTbI YCTONUMBOCTU.NPU CXHATUM C M3rMBOM, onpeaensaemble No Tabauue
A.3;

C., € - koadpduumeHTbl, NPUHUMaEmble Mo Tabauue E.1;

o,, 5y - KoaddMLUMEHTLI, onpegensembie no Gopmynam:

8. =1-0,INA UAR )y 6, =1-0,INA /(AR)) (122)

Y NpUHUMaeMmble pasHbimu 1,0.cooTserctaerto npu A, <1y iy <1,

Mpn ogHOOCHOM M3rKMbe B M/IOCKOCTU HAaNBO/bLUEN YKECTKOCTU (Ix >Iy; My :0) Bmecto Do

cnepyet npuHumats P, .

9.3. PacueT Ha YCTOMUYMBOCTb 3/1IEMEHTOB CKBO3HOTO CEYEHMSA

9.3.1. MpK nNpoBepKe Ha YCTOMYMBOCTb BHELEHTPEHHO-CXKaTbIX (CKATO-U3rMbaembix) CTEpIKHEN
CKBO3HOIO CeYEHUs € COEAUHUTENbHBIMU MAaHKAMW WU pelleTKaMu CnefyeT BbIMOJHATL KaK pacyet
CTEP’KHS B LLeIOM;TaK U OTAE/IbHbIX BETBEN.

9.3.2. MNpu" pacyeTe CTep:KHs B LLEIOM OTHOCUTENIbHO cBOoboaHON ocu no ¢opmyne (109), Koraa
NNAHKA M PELUETKM »pacnosioXKeHbl B MNOCKOCTAX, MapanfiefibHblX MNJIOCKOCTU AEWCTBUA MOMEHTA,

KoapduumeHt @ cnenyet onpegenato no tabnauue .4 B 3aBUCMMOCTM OT YC/IOBHOW MpPUBEAEHHOM

r’MOKOCTH /14 (ﬂgf - cm. Tabavuy 8) M OTHOCUTENIBHOFO 3KCLEHTPUCUTETA M, Onpeaensemoro no
dopmyne

m = eAa/I, (123)



roe e = M/N - 3KCUEHTPUCUTET, NPU BbIYUCIEHUM KOTOPOTo 3HadeHna M 1 N cnegyeTt npuHMmMaTh
cornacHo TpebosaHuam 9.2.3;

a - pacCcTofiHME OT rNABHOM OCU CeYeHMUA, NepneHaNKYNAAPHOM NIOCKOCTU AENCTBUA MOMEHTA, 40
0CM Hanboiee cxKaToM BETBU, HO HE MEHEE PACCTOAHUA 40 OCU CTEHKU BETBMU;

| - MOMEHT MHEpPLMM CEYEHMA CKBO3HOTO CTEPIKHA OTHOCUTEIbHO CBOBOAHOM OCK.

Mpu 3HauyeHMAx m > 20 pacyeT Ha YCTOMYMBOCTb CTEPKHA B LLeIOM HenTpebyeTca; B 3TOM c/yyae
pacyeT cnenyeT BbINOAHATb KaK A5 U3rMbBaemMbIX 31€MEHTOB.

9.3.3. MNpu pacyeTe OTAENbHbIX BETBEN CKBO3HbIX CTEpP)KHelM ¢ peweTkamu no dopmyne (7)

MPOAO/BbHYIO CUAY B KaXOM BETBM CAeLyeT OnNpeAensTb C Y4ETOM A0oMNoAHUTENbHOMO yeunua NV, ot
MOMEHTA. 3HaYeHNe 3TOro YCUAUA CAeayeT BblYUCAATL MO popmMynam:

N, :My/b' Npu U3rmbe CTep)KHsA B NJIOCKOCTU, NEPNEeHANKYNAAPHONW OCU Y - Y, ANA CeYEHUN
TMnos 1 n 3 (cm. Tabanuy 8);

N, =0, SMy /b 1o e, Ana ceyeHun Tmuna 2 (cm. Tabanuy 8);

N, =L16M_/b. npu n3rnbe cTepHsA B NJIOCKOCTU, NEPREHAMKYNAPHON OCU X - X, AN1A CEUEHU
TMna 3 (cm. Tabauuy 8);

N,, =0,5M /b, 10 e, ans ceuennii Tuna 2 (cm. Tabanuy 8)
3necb b, b, , b, - paccTosHMA MexXay ocaMu BeTeel, (cm: Tabanuy 8).

Mpu U3rnbe CTEpPKHA CKBO3HOTO CeveHus TumA 2 (CMuTabanuy 8) B Agyx naockoctax yeunne Vg
cnepyet onpeaenats no popmyne

N, =0,5(M /b +MIb,) (124)

9.3.4. MNpu pacyeTe oTAE/bHbIX BETBEN CKBO3HBIX CTEPKHEN C NnaHKamu B popmyne (109) cnepyet

YYUTbIBaTb AONO/HUTENbHOE YCuame N, ot memeHTa M 1 MeCTHbIN M3rvb BeTseit OT daKkTNYecKoi nnu
YC/IOBHOM nonepeyHon cunbl (Kak B nosicax 6espackocHoin pepmbl).

9.3.5. PacyeT Ha YCTOMYMBOCTb | BHELEHTPEHHO-CXKATbIX (CKaTo-U3rnbaembix) TpPeXrpaHHbIX
CKBO3HbIX CTEP)KHEM C pelweTkamu U MOCTOAHHbIM MO AJ/IMHE PABHOCTOPOHHWM CedyeHueM cnegyet
BbINOJIHATbL COrNacHoO TpeboBaHMAM pasgena 16.

9.3.6. PacyeT Ha YCTOMYMBOCTb CKBO3HbIX CTEP)KHEN W3 ABYX CMNOLWHOCTEHYATLIX BETBEM,
CUMMETPUYHBIX OTHOCUTE/IBHO OCK X - Xi(pUEYHOK 12), ¢ pelieTkamu B ABYX NapanfiesbHbIX NA0CKOCTAX,
NOABEPMKEHHbIX CHKATUIO U U3rMbY B 06euX raBHbIX NIOCKOCTAX, CIeAyeT BbINONHATD:

ONA  CTEePXHSA B LENOM ' - B MJIOCKOCTM, MNapanienbHOM TMIOCKOCTAM pPeLeToK, COriacHo

TpeboBaHMAM 9.3.2, npuHuman €, = 0,

ONA OTAENbHbIX BETBEM - KaK BHELLEHTPEHHO-CXKaTbIX 3/1eMeHToB no popmynam (109) u (111); npwm
3TOM MNPOAOJIbHYIO CUY B KaXKAOW BETBM C/iegyeT onpesensTb C y4eTOM AOMNOJHUTENIbHOIO YCUAUA OT

MOMEHTa My (9.3.3), a MOMEHT Mx pacnpenenAatb mexay BeTBAMM NponopumnoHasibHO NX KECTKOCTAM

I, (cm. pucyHok 12); echvimoemeHT M, [eNcTByeT B NJIOCKOCTM O4HOM U3 BETBEN, TO ciedyeT cYMTaTb
ero noJIHOCTbIO NepeaalolMmcs Ha 3Ty BeTBb. Mpu pacyete no ¢opmyne (109) rubKocTb OTAENbHOM
BETBW cliegyeT onpedensatb ¢ yyetom TpebosaHuii 10.3.10, a npu pacyete no ¢opmyne (111) - no
MaKCMMaibHOMY PaCcCTOAHUIO MeXKAY Y31aMUN PELLETKMU.



PucyHok 12. Cxema CKBO3HOrO cevyeHus
CTEPXKHA U3 ABYX CM/IOWHOCTEHYATbIX BETBEMN

9.3.7. PacyeT coegMHUTENbHbIX MAAHOK WM PELUETOK CKBO3HbIX BHELLEHTPEHHO-CXKaTbIX (CrKaTo-
n3rnbaemblix) cTepKHel caeayeT BbINOAHATb COrnacHo TpeboBaHUaM 7.2.8 1 7.2.9 Ha NonepeyHyto cuiy,
paBHyt0 6osblEMY M3 ABYX 3HaYEeHWI: paKTUYECKOW MonepeyHon cuiae Q UanM ycnoBHOM NonepeyHoli

cune Qﬁc, BblUMCAAEMOM cornacHo TpeboBaHmam 7.2.7.
B cnyyae koraa daKkTtuuyeckas nonepedvHas cuna bonblle yCN0BHOW, caeayeT COeAUMHATb BETBM
CKBO3HbIX BHELLEHTPEHHO-CXKATbIX 3/1EMEHTOB, KaK NPAaBU/IO, PELLUETKAMM.

9.4. NMpoBepKa YCTONYMBOCTU CTEHOK M NOACOB
9.4.1. PacyeTHble pasmepbl NPoOBepPAEMbIX Ha YCTOMUMBOCTb CTEHOK M MOACHbLIX JNCTOB (MO/IOK)

cneanyeT NPUHMMaTL cornacHo TpebosaHuam 7.3.1 u 7.3:7.
9.4.2. YCTOMYMBOCTb CTEHOK BHELLEHTPEHHO-CXKaTbIX (CXKaTo-u3rmbaemblx) anemeHTOB cnepyet

CYUNTaTb OﬁGCI’IE‘-IEHHOI?I, ec/in  yCcnoBHaA rMMOKOCTb  CTEHKMU ﬂ’w:(hgf’/tw)ﬂRy/E HE npeBbillaeT

3HaYeHuI NpenenbHOM YyCNOBHOM rMBKOCTH luw, onpegensembix no popmynam Tabnmubil 22.

Tabnuua 22
Tun CxeMa ceueHUud YcneBma lIpenenbHas yCJIOBHas I'MOKOCTHb
cedueHusa M BKCLEeHTPUCUTET npuMeHeHus QopMyst CTEeHKM Uw
Y Y Y
—— _?1—
] V
X ‘——I'——‘ X
T
y Yy y
. 1<m <10, 1 <2 A =2, =13+0,1517
(125)
OIS
IByTaBpa
cQ, >0, A 22 A=A, =1,2+0,354, <3,1
(126)
J
T <
X X
y
2 C¢y S ¢e ; ﬂzuw = /’LMWZ == 1’42
c. Ry
S <0,7+2,4x

A\

N

IA

[\
Q

0,2-a++\a* +45%)

(127)




5 1<a<2 A = 0,752, <0,52+1,80x (126)

. 1<b,/h, <2, Ty = (0,4+0,072)(1+0,25./2~b, /1)

(129)
0,8<1 <4

. m,>1 /TMW:Z‘/ARy;/C/NSS,S (130)

OBo3HaueHyss, NPUHATHE B Tabiuie 22:

/1)6 - ycJIOBHas IMOKOCTL CTEPXHS B [JIOCKOCTM HENCTBUS, MOMEHTA;
Ccr - xosbbuumeHT, onpenesseMelt no radbnmue 17 B 33aBUCUMOCTU OT a;
(24 :(O-l _O-z)/o-1 (3mech 0-1 - HamboJbulee gXMMamllee HalpsSXeHMe y pacdeTHOM

TpaHMLBl CTEHKM, [pMHMMaeMoe CcO 3HakoM "mec" 1 BeUMCIIEHHOe 0e3 yuera
KO5bdMLMEHTOB ¢e, c¢y " ¢my; O-z - COOTBETCTBYyNIEE HanpsaxeHue vy

IPOTUBOIIOJIOKHOM pPacyUeTHOM TPaHMLE CTEHKM) ; ﬂ - O,lscch/O'I (3mecob T= Q/(twhw) )
- CcpenHee KacaTeJIbHOEe HaNpsSXeHMe B pacCMaTpyBaeMOM CeuYeHMM; IOJid KopoBuaToro

ceuenns ¥ = Q/(ztwhw); bf - mWMpuHa [IOJKK TaBpa.

Ipumedvanusa. 1. [na cedeHUM Tuna 1 Ipy BHaAUEHUAX O<mx <1 W 10<mx Szo

A

3HaYeHUs ﬂ‘uw cJlenyeT ONpenesyiaTh JIMHEMHOM MHTEePIOJIALUMEeN MexXIy 3HAUeHUSIMU uw s

BBIUMCJIEHHEIMM COTJIAaCHO 7.3.2 (mx N 0) uim 8.5.8 (mx = 20) u no dopmysam (125) u
(126) COOTBETCTBEHHO.

2. Isia cedeHudA TUIla 2 npu o SO’S SHa4YeHue ﬂ’uw ciienyeT OollpeneJiadATb IOBaXIbL:

corjlacuo  7.3.2 w C MEHOJb30BaumeMm odopmyn (125), (126); npu 0,5<0(<1 -

a=0,5

JIVMHEVMHOM MHTEPINOJNAUMEN MexXIy, 3HaYeHUAMU /Il‘uw , BBIUMCJIEHHBIMM [IPpU
a=1.
3. Ins ceuenuspTiuna 4, npu ﬂ“x <0,8 Wi ﬂ“x >4 B dopmyne (129) crlenyer

IIPMHVIMaTb ﬂ’x :078 i ﬂ’x :4 COOTBETCTBEHHO.

4. Iyns CcedyeHWy TUIa 5 HOpuU 3HAQUYEHUAX O<7’l’ly<1 3HAUEHUSA ﬂ,uw crenyeT
ONpEenesiaTh JIMHEMHOW. MHTEepHOoJaLMel MexIy 3HAUYeHMSIMU //Luw, BHUMCJI€ HHEIMM

corylacHo 7.3w2 (my =0) u no dopmysie (130) .

9.4.3. Mpu BbINOAHEHMM YCAOBUA 0,8< N/(Cl’eARch) <1 npesesnbHyo YCOBHYO TMOKOCTb /1uw,
BbluMC/ieHHYo no popmynam (125) n (126) Tabnaunubl 22, AonycKaeTca yBeMYMBaTb NyTem onpegeneHuns
ee no popmyne



S - N
Ao = At 35 A s = A | 1————
uw uwl ( uw2 uwl) ¢61412/‘/?/6 ’ (131)

roe Aot ¥ luwz - 3Ha4YeHuA ﬂuw, BbluMCNEeHHble No popmynam (125), (126).1 (127) Tabaunubl 22.

Mpy BbINOJHEHUWN YCNOBUA N/(¢EARy70)<Oa8 sHaueHne A, cnepyeT NPUHUMaTb PaBHbIM

A2

UWZ «

9.4.4. CTeHKH BHELEHTPEHHO-CXKATbIX (C)KaTO-VI3I'VIGaEMbIX) 3/1eMeHTOB Cn/IOWHOro cevyeHuA

(KoNoHH, cToek, onop u T.n.) npu 4, = 2,3 cneayert, Kak Npasuo, YKPENAATb NONEPEUHbIMM pebpamu

YKECTKOCTM B COOTBETCTBMU C TpeboBaHMAMM 7.3.3.
9.4.5. TlpM yKpenaeHMn CTEeHKM BHELEHTPEHHO-CXKATOoro |« (CXKaTo-u3rmbaemoro) asnemeHTa

3
NPOAO/bHBIM PeBPOM KeCTKOCTH (C MomeHTom uHepumn 1, 2 6hgftw ), pacnonoxeHHbIM nocepeanHe

CTEHKW, Hanboiee Harpy»KeHHYIO YacTb CTEHKM MeXady NOACOM U oCbto pebpa cnedyeT paccmaTpyBaTh
KaK CamMOCTOATENbHYIO MJACTUHKY M NpoBepATb No dopmynam. Tabauubl 22. MNpu 3TOM pacyeT u
NPoeKTUpoBaHue pebpa M 31eMeHTa B LLeIOM CeayeT BbINOAHATb C yyeToM TpeboBaHui 7.3.4.

9.4.6. B cnyvasx, Korga $aKTUUYECKOe 3HaueHWMe yCAOBHOM rMBKocTM crenkn A, npesbiwaer

npegenbHoe 3Ha4YeHue ﬁuw, BblUMC/NEHHOE ANA ceydeHuit TMRa 1 no dopmynam Tabnauupl 22, a gna
ceyeHuit TMnoB 2 U 3 ¢ y4yeTom npmmeydaHua 2 Tabauubl 22 (npu 0530,5), [OMNyCcKaeTcA NpoBepKy
YCTOMUMBOCTM cTepskHA no dopmynam (109), (115) u (116), a Takke npn & <0,5 no dopmyne (111)

BbINO/HATL C Y4ETOM PAcHETHOM yMeHbLueHHoM niowaau’ 4, 8 cootsetcTunm ¢ 7.3.6.
9.4.7. YcTONUMBOCTb MOACOB (MOIOK) BHELEHTREHHO-CXKaTbIX (CKaTO-U3rnbaemblx) CTEpPKHeN ¢

rm6koctoio 0,8 <A, (4,)<4 cnepyer cuntaTs 0beceyeHHol, ecan ycnoBHas MBKOCTb cBeca NOACa
(nonkn) A, =B, 't,)\R, I E wnu noachoro niera 451 = (b, /tf)\/Ry /'E e npesbiwaet 3HaueHuil

npeaenbHoOM yCI0BHOM r’MBKOCTH /1”f ()‘uf,l), onpeaensembix no popmynam tabamubl 23.

Tabnuua 23
Tun CxeMa cedeHMA M 3KCUEHTPUCUTET Ycrnosue [IpenmesipHad ycJoBHas I'MOKOCTBb
cedyeHud IPpYMEeHEeHUA cpeca IosAaca luf WJIM [IOSACHOTO
bopmys JncTa /ﬁtuf,l opy T'MOKOCTM CTEPXHA
0,8<A.(1,)<4
¥y et yﬁ”ea
x — =X X
—_ ©
1 0<m <5 Z4,=A4,-0,01(1,5+0,72)m,

(132)




2 2,

1 = A 20,01(5,3¥1,30)m, (133

; . A, =0,36+0,102, (134)

X ey * _QY_]: *

. 2y =0,36+0,104, (135)

Obo3HauUeHMe, NpPMHATOe B Tabiuie 23:

Z’ch — HIpernejyibHoOe 3HauUeHUe yCJ'IOBHOﬁ I'MOKOCTM CBeca Inmodca MM IMOACHOI'O

JICTa LEeHTPaJIbHO-CXaToI'o 3JIeMeHTa, ohpellesyiseMoe COIJlacHO Tpeb®oBaHuMaM 7.3.8
m 7.3.9.

Ilpumeuanme. Ilpu 5‘<’nx5;20 3HAUEeHUS ZW' (ﬂWﬂ) cilenyeT OINpenesiaThb

JIVHEMHOM MHTEePIoJsaluen MEXITY SHAYEHUIMU AW” (lwﬂ), BBIUMCJIEHHEIMM 10
bopmynaMm HacTosmey Tabmuurl, /(M comjlacHo 8.5.18 wm 8.5.19 (mpy m = 20)
COOTBETCTBEHHO.

9.4.8. 1nAa nonokK (CTeHoK) c oTfinbamm (CM. pUCYHOK 5) 3HaueHuMA npeaenbHON YCAOBHOM rMOKOCTH

/114;' (/%,f,]), onpeaensemsle:no Gopmynam Tabnaumubl 23, cnesyet YMHOXKUTb HA KoapoduumeHT 1,5.

Pasmepsbl oTrnba ciegyer onpeaenatb cornacHo TpebosaHmnam 7.3.10.
9.4.9. Mpy HasHaYeHUM: CEYEHUI BHELEHTPEHHO-CHKATbIX M CHKATO-U3rMbBaemMbIX 3/1EMEHTOB MO

npegenbHoit rnbkoctn (pasgen 10.4) 3HayeHWA npenenbHbIX YCNOBHbIX FMBKOCTEM CTEHKU ﬂuw,

onpezensaemMbix No ¢popmynam Tabaumubl 22, a TakKe Noscos /L,f (ﬁ’uf,l), onpeaensaembix no popmynam
Tabanubl 23 U cornacHoTpeboBaHnam 9.4.8, AONYCKAETCA YBENMYMBATL YMHOMKEHMEM Ha KOSOOULMEHT

0, AR, /N (3pecs @, - meHbllee u3 3HaveHui (@., €P,, Py, cnonb3oBaHHOE NPU NPOBEpKe
y
YCTOMYMBOCTU 3/IeMeHTa), HO He 6onee yem B 1,25 pasa.

10. PacyeTHble gauHbI U NpeaenbHble TMbKoCcTH
3/1EMEHTOB CTa/IbHbIX KOHCTPYKLMI

10.1. PacuyeTHble A4/MHbI 31eMEHTOB NJ0CKUX pepm 1 cBsA3ei

10.1.1. PacyeTHble AMHbI CXKaTbIX 31EMEHTOB NIOCKUX Gepm U cBA3eiN B UX NAOCKOCTU lef n un3



NJIOCKOCTU lef,l (pucyHok 13, a, 6, B, T), 32 UCKAOYEHMEM 3/1I€MEHTOB, yKasaHHbix B 10.1.2 1 10.1.3,

cnegyeT NpMHUMAaThL Mo Tabauue 24.

r)

!
!

L

-

!
/0

a - TpeyrosibHan co cTolikamu; 6 - packocHas;
B - TPeyro/ibHasa co WNPEHTeNsMU; I - NOyPacKoCHan
TpeyronbHas; 4 - nepekpecTHan

PucyHOR.13. Cxembl g5 onpeneneHmsa pacyeTHbIX AJIMH CHKaATbIX
aneMeHToB (0603HauYeHUs - cM. Tabaunuy 24) peweTok pepm

Tabnuua 24
HanpapBaenue HNPOIOJIbHOTO M3TMba BJIeMeHTa PacueTHBEE IJIMHBEL 1
bepmMer ef,1
I1I0OACOB OIIOPHEIX IIpoUMx
PackoCcoB BJIEMEHTOB
¥V OIIOPHHEIX peueTKu
CTOEK




1. B mnmockocTu bepmer 1

ef:
a) nna dbepM, KpoMe yKaz3aHHBIX B nosmuuum 1, ©
©) nnsa bepM M3 OOMHOUHEIX YIT'OJIKOB U bepM 1 1 0,91
C IPUKPEIJIEHVEM 3JIEMEHTOB pPeIeTKM K IIoScaM
BIPUTEK
2. B HanpabJieHMM, I[IE€PIEHIUKYJIIPHOM IJIOCKOCTU
bepMel (M3 njockocTu depmer) 1

ef,1

a) mnsa dbepM, KpoMe yKa3aHHHX B nosuuum 2, O 1 1 1

[
=
o

~
(0]
[

0) nisa depM C NPUKPEIJIEHMEM BJIEMEHTOB 1 1 0,91
pelmeTKy K IO0SCaM BIPUTHK 1 1 1
3. B moboM HanpaBJeHMM 1 =1 ona depm (0,851 1 0,851

ef ef,1
M3 OIOMHOUHEIX YT'OJIKOB I[PY OIMHAKOBEIX
PACCTOSHMAX MEXOYy TOUKaMM BaKpeIlJieHUS
BJIEMEHTOB B IIJIOCKOCTM U M3 IIJIOCKOCTHU GepMH

ObosHaueHus, NPUHATHE B Tabimue 24 (CM. PUCYHOK 13) :

1 - reomeTpuueckas IJMHa DJIEMEHTa (paccrosaHue MeXIy LIeHTpaMu
OmxaymMx y=3JIOB) B IIJIOCKOCTM GQepMH;
1 - paccTogHuMe MexOy Yy3JlaMM, 3akKpeNJI€HHLMM OT CMelleHMS M3 ILIJIOCKOCTU
1

bepmbl (moscamMm  depM, CreuMaJIbHEIMM  CBA3SIMUy,. XECTKUMM IIJIMTAMU TOKPBEITUM,
IPUKPEIJIEHHEMM K I[OSCY CBAPHBEIMM MIBAMU MAMNOOJITaMM, M T.II.) .

10.1.2. PacuyeTHble AAWHbI lef " lef,l BEPxHero nosca ¢epmbl (HepaspesHOro CTepsKHsA)
MOCTOSHHOTO CEYEHMUS C PA3/IMYHBIMU CHUMAOLMMU UM PACTATMBAIOWMMM YCUAMAMM Ha y4yacTKax
(uncno yyacTkoB paBHOM AAMHbI k >= 2) BMpeanofoKeHMM WaPHUPHOTO COMNPAXKEHUA (pucyHoK 14, a)
3/1IEMEHTOB PELLETKU U CBA3EI AOMYCKAeTCA onpeaensaTh no Gopmynam:

B MIOCKOCTM nosAca pepmbl

L,=(0,17¢° +0,83)/ > 0,8/ (136

rae & - OTHOLEHWe YCUNWA, COCEJHErO C MAaKCUMabHBIM, K MAaKCMMabHOMY YCU/IMIO B NaHeNsx
depmbi; npu atom 12 @ =-0,55;
W3 NI0CKOCTY nosca Gbepmbl

L, =10, 75+0,25(8/ k=171, 2 0,51, (137)

rae B - oTHoweHKe CYMMBI yCUAMI Ha BCEX y4acTKax (paccmaTpuBaeMoi AaMHbBI MEXAY TOUKamM
3aKpenneHusa nosica_ M3 MJIOCKOCTM), KpOMEe MaKCMManAbHOTO, K MakKCMMasibHOMY YCUAWMIO; MPU 3TOM

(k=)= p=2-0,5. Mpu BbluMCAEHMM nNapameTpa b s dopmyne (137) pacrarvBaiowime ycunusa B
CTEPXKHAX HEOOXOAUMMO NPUHMMATL CO 3HAKOM "MUHYC".

a)
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PucyHok 14. Cxembl AnA onpeneneHnsa pacyeTHoM
OAVHbI 31eMEHTOB

PacyeTHble g/nHbI lef n lef,l BETBM CKBO3HOM KOJIOHHbI MOCTOAHHOIO ceyeHus (HepaspesHoro
CTEPKHA) C PAa3/IMYHBIMU CHUMAIOLMMU YCUANAMM Ha y4acTKax (YMCN0 y4aCTKOB paBHOM AuHbI k >= 2)
C TPAHWYHLIMU YCNOBUAMM, KOIAa,. OOUH KOHEL, CTEPXKHA (HWMKHMUIA) »KECTKO 3aKpensieH, a Apyrow -
LWIAPHUPHO ONEPT B MIOCKOCTU PEeLUETKM MPM LWAPHUPHOM KPEnneHMM K HEMY 3/1eMEHTOB PelleTKu
(pucyHOK 14, 6), nonyckaeTcaonpenenats no Gopmynam:

B M/IOCKOCTM BETBU

1, =+/0,36+0,59a" 20,6/, (138)

rae O - OTHOWEHWe YCUNWA, COCEAHEr0 C MaKCUMAbHBIM, K MaKCMManbHOMY YCUAMIO B MecTe
3apenku; npu stom.l > @.>0;
13 NNOCKOCTU BETBU

/
Ly, =(0,6vk +0, 546) 20,50, (139)

rae ﬂ - OTHOWEHNE CyMMbl YCVIJ'IMVI Ha BCEX Y4aCTKax, KOOMe MaKCUMa/ZibHOro, K MmakCMmasibHOMY
YCUZINKO B MECTE 3a4E/IKU; NPU 3TOM (k _1) 2 ﬂ 2 0

B o6oux cayvanx | - anmHa ydactka (cm. pucyHku 13 u 14); [ - paccToAaHMe MeXay TOYKamu cBAsel



M3 MNAOCKOCTU CTEpPXKHA (CM. pucyHOK 14), M pacyeT Ha YCTOMYMBOCTb CAedyeT BbINOAHATb Ha
MaKCMManbHoe ycunue.

10.1.3. PacueTHble AAMHbI lef " lef,l (npn monyuwieHun, YTo OHU He 3aBUCAT OT COOTHOLLEHMA

YCUANIM) 9N1EMEHTOB NEPEKPECTHON pPEeLLETKU, CKPENIEHHbIX MeXKay cobol (cm. pucyHok 13, a), cneayet
npUHMMaTbL no Tabauue 25.

Tabnuua 25

KoHCTpyKUMSa y3Jla [IepeceudeHMrs 3JIEMEeHTOB PacueTHag, IJivHa 1
peueTKn ef,1

n3 MJIQCKOCTUnbepMEl (CBA3MU)

IpM NOZIEPXMBAKLIEM BDJIEMEHTE

pacTaHyTOM, |HepaboTawnmeM | CXaToM
Oba »JIeMeHTa He I[IPEePHEBalnTCH 1 0,71 1
[loomepxMBaKLUM 3JIEMEHT IIPEPEBAETCHA U 1 1
nepekpeeaeTcsa GacoOHKOM:
paccMaTpuBaeMblll BJIEMEHT He IIpephBaeTcs 0,71 1 1,41

1 1 1

paccMaTpuBaEeMbll BJIEMEHT IIpPEephiBaeTCd U 0,71 - -
nepekpeeaeTcsa GacoHKOM 1

ObosHaueHMsa, NPMHATEHE B Tabmauie 25 (cM. pUCYHOK 13, m):

1 - paccTofgHME OT LEHTpa y3Ja ¢epMbl  (cBA3M) OO TOYKM [epecedeHus
B3JIEMEHTOB;
1 - nmosHasa reoMeTpmMueckKasa IJIMHA SIIEMEHTAa.
1

10.1.4. Pagnycbl MHEpUMM i-X CeYE€HUN 31EMEHTOB M3 OAMHOYHbIX YrOJIKOB MpW onpeaeneHun
rmbKoCTM cneayer NPUHMMATD:
npyv pacyeTHOW ANMHe 3nemeHTa He, meHee 0,851 (rge | - pacctosaHue mexay UeHTpamu

6AMKANLWIMX Y310B) - MUHUMANbHbLIMW (= lmin);
B OCTa/bHbIX C/Ay4anaX - OTHOCUTENbHO OCW Yrojika, NepneHAuMKYNAApHOW WMAM napannesibHoi

nnockoctv pepmbl (L =1, nam ¢ =4,), B 33BMCMMOCTM OT HanpaBAeHUA NPOAOALHOIO U3rmba.

10.2. PacyeTHble A/MHbI 31EMEHTOB NPOCTPAHCTBEHHbIX PELLETYaTbIX KOHCTPYKLUWUIA, B TOM Yncie
CTPYKTYPHBbIX

10.2.1. PacyeTHble /AAUHbI l(;f 3/1IEMEHTOB CTPYKTYPHbIX KOHCTPYKUMIA credyeT NpUHUMATb No

Tabavue 26 (| - reomeTpuyeckan ANMHA 3/1IeMEHTA - PACCTOAHUE MEXAY LeHTPaMMU Y3108 CTPYKTYPHbIX
KOHCTPYKLMI).

Tabnvua 26
DJIEMEHTH CTPYKTYPHBX KOHCTPYKLMUNI PacueTHasa
oarHa 1
ef
1. KpoMe yKa3aHHHX B IO3MLUUAX 2 U 3 1
2. HepaspesHble (He IpepeBalmMecs B y3Jlax) [osdca, a TaKxe 0,851

SJIEMEHTEI [IOACOB M PeEeUeTOK, IIPUKPEIIJIAEMBEIX B Yy3Jlax CBapKOﬁ[
BIPUTHK K MAPOBBEM MM LUMIMHIPUUECKMM Y3JIOBEIM BJIEeMEHTaM

3. V3 OIMHOUHHEIX YTI'OJIKOB, IIPUKPEIJISEMEX B y3JlaX OIOHOM IIOJIKOM:
a) CBapHBMM WBaMM MM OoJTaMu (He MeHee IBYX), PaCIOJIOXEHHBMM
BOOJIL BJieMeHTa, npu 1/1




min
no 90 1
ce. 90 mo 120 0,901
cB. 120 mo 150 (TONBKO IJIS SJIEMEHTOB PEUETKN) 0,751
ce. 150 mo 200 (ToNbKO IJiS DJIEMEHTOB peleTKM) 0,701
6) omumM GojsiTroM mpm 1/1
min
no 90 1
ce. 90 mo 120 0,951
cB. 120 mo 150 (TOonbkO IJid BJIEMEHTOB pPEUeTKM) 0,851
ce. 150 mo 200 (TONBKO IJiS BJIEMEHTOB PEUETKN) 0,801

Pagnycbl WMHEpUMWM CEYEHWUI i-X 3/1eMEHTOB CTPYKTYPHbIX. KOHCTPYKUMI Npu onpeaeneHnu
rMBKOCTM cneayer NPUHUMATD:
AN1A CKATO-U3rMbaeMbIX 3/1EMEHTOB - OTHOCUTE/IbHO OCW, MEPREHANKYNAPHON UM NapannenbHowm

nnockoctv uarnba (L =I, nam ! =1,); B ocTanbHbix cnydasx - MuHMaabHbimm (E =i, ).

10.2.3. PacyeTHble AaUHbI lef W paguycbl MHEpPLUUU,. CEYEHUA i-X CXKaTblX, PACTAHYTbIX M
HEeHarpy»XeHHbIX 31€MEHTOB NPOCTPAHCTBEHHbIX KOHCTPYKLUMIA (PUCYHOK 15) U3 04MHOYHBIX YTOIKOB MpK
onpeaeneHnn rubKoCTn cnegyer NpMHUMATL no Tabanuam 27,28 u 29.

a) 6) B)
A%
A
\h
L | &
r) ) e)
A%} P 14

P D 1

a, 6, B - C COBMELLEHHbIMWN B CMEXHbIX rPaHAX y3famu;
r, i - CHECOBMELLLEHHbIMM B CMEMKHbIX rPaHAX y31amu;
e - €Y4aCTMYHO COBMELLLEHHbIMM B CMEMKHbIX FPaHAX y31amu

I

PucyHOK 15: CxeMbl NPOCTPAHCTBEHHbIX PELIEeTYaTbIX KOHCTPYKLUMIA

Tabnuua 27
SJ1eMeH ThHI ITPOCTPAHCTBEHHEIX CxaTele U PaCTFIHyTbIe SJIEMEH TEI
KOHCTPYKIIMNI HeHaTpyXeHHHEe
SJIEMEHTEI
1 i 1 i
ef ef

[losaca:

no pucysky 15, a, 6, B L, Lin L, Lmin



no pucyHky 15, T, I 0,731, I 0,73[, i

min

10 PUCYHKY 15, e 0964h¢ émn 0’64hz émn
Packoch:

no pucysHky 15, a, o il Lnin I, () b (£)
no pucysky 15, 6, B, T, e f%Li %m b %m
Pacnopku:

10 PMCYHKY 15, 6, e 0’804 émn = -

10 pucCyHKy 15, B 0’734 %m

O6o3HaUeHUs, NPUHATEE B Tabmnuie 27 (pucyHOk 15):

Lk - YCJIOBHAas IJIMHA, NOpuHMMaeMas no Tabmauue 28;

H; - xoszdduumMeHT pacueTHOM IJMHEL packKoca, NpPMHMMAEMENI no Tabmmue 29.

IpuMeuaHusa. 1. PackKoCE IO pUCYHKY 15, a, IO «B,TOUKaAX IIepeCeueHMUs IOJIKHEL
OLITE CKpPEeIJIEHB MexIy CcoOOM.

[

2. BHaueHUe ‘eof 0OJIg PacHopoK O PUCYyHKY 15, B, ImaHO IJig PaBHOIOJIOUHHX

YTOJIKOB.

3. B ckobkax IaHH SHAUYEeHUA Lf n i IJIAg PackKoCcoB nus3 IIJIOCKOCTMU I'PaHM!
KOHCTPYKLUNM .

Tabnuua 28
KoHCcTpyKLMA y3Ja [IepeceueHus YEnoBHAasa OJIMHAa packoca 1 npu
BJIEMEHTOB pPelleTKU dc
IONNEPXMBAKIEM BJIEMEHTE
PaCTAHYTOM HepaboTamleM |CcxaToM
Oba CTepxXHS HEe [IPEepHBalnTCs 1 1,31 0,81
d d dil
[loomepxMBaKLUM 3JIEMEHT
NpeprBaeTCa U [IepeKphBaeTCd
bacoHKOM; paccMaTpMBAEMBIM BJIEMEHT
He IIPEpPHEBAETCSA:
B KOHCTPYKLMAX IO PUCYHKY L5, a 1,31 1,61 1
d d dl
B KOHCTPYKUMSAX IO pPMEYyHky/ 125, m |[(1,75 - 0,15n)1 (1,9 - 0,1n)1 1
d d dl
Y3eJl nepecedeHusa 3JEMEHTOB 1 1 1
3aKpenjeH OT CMeleHMA\U3 d d d
IJIOCKOCTHM TI'paHu Ammapparvon u
T.II.)
ObosHaueHUe ), [IPMHATOEe B Tabiuie 28 (pucyHOK 15):
n=1 1 /91 1),
m,min d d,min m
roe I nm I - HaMMEeHbIINE MOMEHTEI MHEePpLUUN CeyeHUnsd
m,min d,min
COOTBETCTBEHHO IIOfCa M packoca.
IpuMedanues llpy n < 1 m n > 3 B QopMmysnax Tabamuel CcJenyeT IPMHMMAThb
coorBeTcTBEeHHO n = 1 m n = 3.

Tabnuua 29




[IpMKpenJjJeHne packoca K nofdcam |3HaueHue |3BHaueHme Mo npu 1/i , PaBHOM
n d min

no 60 ce. 60 mo 160 ce. 160

CBapHEMM WBaMy, OOJITaMU oo 2 1,14 0,54 + 3061 /1 0,765
(He MeHee IOBYX), PaclOJIOXEeHHBIMU min
BIOJIbL packoca

Ceemie 6 (1,04 [0,54 +428,81 /1| 0,740

min
OnHuM GoJiToM 6e3 (aCOHKM Npu Jaobeix|1,12 |0,64 +°28,81 /1] 0,820
3HAUEHUAX min
ObosBHauUeHMsa, NPUHATEHE B Tadbinuie 29:
n - no Tabmauue 28;
1l - mnmHa, nDpMHMMaeMas pabHOM: 1 - Ojd pacKoOCOB, IO puCyHKY 15, 6, B,
d
r, e; 1 no rabmnuie 28 - mJjdg pPackoCoOB IO pucyHky 155 a, I.
dc
[IpyMedaHms. 1. 3HadeHuMe MDO npu 2 <= n <=6 cJemyeT OIpenejysaThb

d
JIMHEMHOV MHTEPIOJIALMEN.
2. Ilpy ODpMKpPeINJIeHMM OIOHOT'O KOHLA packoca, k gmosacy 0e3 (acoHOK CBapKoOM

unu OoJyiTaMM, a BTOPOI'O KOHIA - dYepes QaCoHky KO30QMUMEHT pacyueTHOM IJIMHEL
packoca crenyerT NPpUHMMAaTL PaBHBEM 4 0, 5(1nt Mo ) ; npu NPUKPEenJeHnn
d
0o0OMX KOHIIOB PACKOCOB uepes dacoHku mo = 1,0.
d

10.2.4. Ona onpefneneHna pacyeTHbIX AAUH PACKOCOB NO PUCYHKY 15, B, Npu npuKpenneHnn mx
6e3 GacoHOK K pacrnopKe M Noscy CBapHbIMW WBaMK UM bonTamm (He meHee ABYX), PacrnoNoKeHHbIMM

BAO/Ib PAcKoca, 3HauYeHWe KoadpdUUMeHTa pacyeTHOW AAuHbl A; cnepyeT NpUHMMaTb MO CTPOKe

Tabanupl 29 npu 3HayeHum n "o 2". B.eayyae ApMKpenseHma UX KOHLOB OAHUM 6ONTOM 3HauYeHne
cnenyeT NPUHMMATL MO CTpoKke Tabsmubl 29 "OaHum 6ontom 6e3 ¢dacoHKM", a npu BblYMCAEHUU

3HaYeHus Zef no Tabauue 27 smecto At eaenyer npuHMMaTh 0,5(1+ ).

10.2.5. PacyeTHble AnnHbI lef N pagnycbl MHEPUUM i-X SNeMEHTOB M3 TPYD WM NapHbIX YroaKOB
cnenyeT NPUHUMaTh coriacHo Tpebosanmam 10.1.1 - 10.1.3.

10.2.6. PacyeTHble ANIMHbI CXKaTblIX 3/1EMEHTOB MPOCTPAHCTBEHHbIX pPelleTyaTbiX KOHCTPYKLMMA
OONYCKaeTca onpepenatb M3, pacyeta C MCNOAb30BaHWEM CEPTUPULMPOBAHHDLIX BbIYUCAUTENBHBIX
KOMMNEKCOB (B NpeanosioXeHUW,. ynpyroi paboTtbl cTann n HegedpopmupoBaHHOWM cxembl). Mpu sTom
PEKOMEHAYETCA UCMONb30BaTb MPOrPaMMHbIE KOMIMIEKCbI, B KOTOPbIX Hecywwasa CnoCoHbHOCTb CxKATbIX
CTEep}KHel onpeaeneHalCy4eTom Henaockon G¢opmbl NpPoaoAbHOrO usrnba.

10.3. PacueTHble AfiNHbI KONOHH (CTOEeK)

10.3.1. PacueTHbiesaanHbl lef KOMIOHH (CTOEK) MOCTOAHHOrO CeYeHUs MAU OTAEe/bHbIX Y4acTKOB
CTYMeHYaTbIX KOJIOHH CAeayeT onpeaenaTb no popmyne

l, =l (140)

roe | < AnmMHa KoIOHHbI, OTAE/bHOMO YYacTKa €e WM BbICOTA 3TaXKa;

H - KoapdULMEHT pacyeTHO AMHBI.

10.3.2. Mpu onpegeneHnn KosadOUUMEHTOB pPACYETHOMW AJIMHbI KONOHH (CTOEK) 3HayeHus
NPOAO/IbHLIX CU/1 B 3/IEMEHTAaX CUCTEMbI CiefyeT NMPWHWMATb, Kak MNpaBuao, AN TOro COYeTaHus
HarpysoK, 4/19 KOTOPOro BbIMOHAETCA NPOBEPKA YCTOMYMBOCTU KOIOHH (CTOEK) cornacHo pasgenam 7 u
9.



Hdonyckaetca onpeaensatTe KO3QPUUMUEHTbI PacyeTHON AAMHbI KOAOHH MOCTOAHHOTO CEYEHUS U
OTAE/bHbIX YYaCTKOB CTYNEeHYaTbiX KOJIOHH AWWb ANA COYEeTaHWA HarpysoK, Aatowero Hambosbline
3HaYeHMA MPOAO/bHLIX CUA B KOJMIOHHAX WM Ha OTAE/bHbIX Y4YyacTKax, W MOJy4YEHHble 3HaYyeHun
koadpduumenTos H ncnonb3osaTh A1 YUACTKOB C APYTMMM COHETAHUAMM HArpPy3OK.

Mpu 3TOM HeobxoAMMO pas/MyaTb HecBoboAHble (pacKpensieHHble) pambl, Y KOTOPbLIX Y3/ibl
KpenieHusa pwureneli K KONOHHAaM He UMMelT cBobogbl nepemellleHMs B HanpasieHWUM,
nepneHAMKyIAPHOM OCU KOJIOHHbI B MJIOCKOCTU pambl, U CBOOOAHbIE (HEPACKPERAEHHbIe) pambl, Y
KOTOPbIX TaKMe nepemelLeHna BO3MOXKHbI (CM. pUCYHOK 1).

10.3.3. KoadppuumeHTbl pacyeTHOM ANMHbI M K0noHH (CTOEK).MOCTOAHHOMO ceyeHus cneayet
onpeaensaTb B 3aBUCMMOCTM OT YCNOBUI 3aKpenneHna UX KOHLOB M BUAANHarpysku. [na HeKoTopbIX

CNyyaeB 3aKpenieHUA KOHLOB W BUAA Harpysku sHauenna A npusegensl B Tabauue 30.

Tabauua 30

Cxema
3aKpeIUICHUA
KOJIOHHBb!
(cTOHKRK) K
BMA
Harpy3kH

n 1,0 0,7 0,5 2,0 1,0

KoadpdnumneHTbl pacyeTHOM A/IMHbI  KOAOHH (CTOEK) MOCTOAHHOMO CeYeHuA C  ynpyrum
3aKpenjeHMeM KOHLOB c/iefyeT onpeaensatb No Gpopmynam, npueefeHHbIM B Tabauuax U1 n U.2
Mpunoxkenuna N.

10.3.4. KoadduumeHTbl pacyeTHON A/NHbI M KONOHH MOCTOAHHOMO CEYEeHWA B MAOCKOCTM
cBOBOOAHbIX AN HECBOBOAHbBIX Pam NpPU KECTKOM KPENIeHUM pureseit K KOOHHaM U Npu 04MHAKOBOM
HarpyeHuu y3/10B, Pacno/IOXKEHHbIX B O4HOM YPOBHE, CnefyeT onpeaensats no dopmynam tabamubl 31,

Tabnuua 31
CxeMa paMel MapameTpr KosddmumeHT pacueTHOM IJIMHEBL
r n
CBOOOIHEIE pPaMH
N I N
I A
A
Y l //»
Ny N[N
A L I <
2
s li ;A&/’ l: s
; 1, 5 [, 0.38
p = H= - (141)
11 "
k(n, +n,)
k+1 7

k=2




I,
I L -
by el I /«"'/,
%i\’r Isi \' ls‘l \
I:L i 1 =
/ Il e 074 [
1,1 n+0,56
p=® — = . 142
1, o\ Tou4 (122)
k(”l*'nz).
k+1 7
k=2
BepxHUM BTax
™ T~ v v T
, Ly dL3IL:
I I L\ L} I} =
I I, | 1, =
" nl
k(p,+p,) R2k(nj=*n,) . 0.2
u n <= 0,
k+1 k+1 P
» (p+0,68)\fn+0,22

CpenHui® sTax
k(p, +p,) k(n, +n,)
k+1 k+1

HixHMM 2Tax

2k(p,+ p,) k(n, +n,)

k+1 k+1

npu n > 0,2

_(p+0,63)\/n+0,28

~ [pn(p+0,9)+0,1n

~ J0,68p(p+0,9)(n+0,08)+0,1n °

(143)

YacTHBEIE Clydau

+0,22
p=20 or 0,03 u=2,15 nr
n
mo 0,2
+0,28
Ce. 0,2 u=2,0 nT



_ (p+0,63)
Jp(p+0,9)+0,1

0,03 <= p 0

p <= 50

n+0,22
p=o =121 [P
Or 0,03 H 1n+0,08

o 0,2

n+0,28
Cs. 0,2 p=|——
n

HeceoOonHEIE , pAMEL
BepxHUM BTax

E \r ﬂ!\E\_ "’I\ l’/\. "=,\,;
v I, 1‘%‘ JL I-"IJV‘ I;zJ‘k‘N
AN BT I I
IN
1
I, In| I __:
l L ! 12__,
1+0,46(p+n)+0,18pn
0,5(p, + Py, + 1, H=
1+0,93(p+n)+0,71pn
(145)
CpenHuUM sTax
0,5(p, +p,) 0,5(m, +n,)
HuxHUIT 3Tax
(p1+p2) 0,5(n1+n2)
YacTHBEIE CIydaun

# L ¥
¥
v
L 7L %,
il iy

Ll _[1+0,46n
p=0 11 H=\1+0.93n




p=o Islc _ 1+0,39n
11 H N2+ 1,54n

ObosHaueHusa, NPUHATHE B Tabjauie 31:

Iﬂ, <A2 1z ]ﬁ, Lz - MOMEHTEl MHEepLUM CeUeHMA purejiey, MIPYMEKAaOIMX
COOTBETCTBEHHO K BEPXHEMYy M HIWXHEMY KOHLAM NPOBEepAeMOM KOJIOHHBL;
L” L — COOTBETCTBEHHO MOMEHT MHEepLUM CedeHMa Ui HJIMHa, [IpoBepdAeMOM
KOJIOHHEIL;
1, Zl/ é - MNPOJIETH PaMEl;
k - umMcJO NpoJIeTOoB;
— ]sllc _ ]SZZC _ Iillc _ ]izlc
M T P T T
c’l c”2 c’l c’2
[IpuMeuaHnmue. [j4a KpalHen KOJIOHHEL CBODOIOHOM MHOT'OIIPOJIE THOM pPaMel

KO2QOULMEHT H cljlenyeT OIpenesiaTb [IPM 3BHAUEHUEX .M N Kak IJigd KOJIOHH
OIOHOIIPOJIETHOM PaMHl.

10.3.5. Mpu oTHoweHun H/B >= 6 (rae H - nonHas BbiCOTa CBOBOAHON MHOIO3TaXKHOMN pamsl, B -
LUIMPUHA pambl) A0XKHA BbITb NpoBepeHa 061an YCTOMYUBOCTb Pambl B LIe/IOM KaK COCTaBHOIO CTEPXKHS,
3all,em1eHHOro B OCHOBaHWKU 1 cBOBOAHOIO BBEPXY.

10.3.6. Mpn HepaBHOMEPHOM HarpyXeHUu BEPXHUX Y3/10B KOJNIOHH B CBOHOAHOW OZHO3TaXKHOWM
pame M HaNMUYMK KECTKOTO AWUCKA MOKPbITUA MAM MAPOAONbHbLIX CBA3EM MO BepXy BCEX KONOHH

KoabduumeHT pacueTHol anuHbl H; Hanbonee Harpy>KEHHON KONOHHbI B MJIOCKOCTM pambl cneayeT
onpeaenato no ¢opmyne

, (146)

rae M - koaddpuumeHT pacueTHOM AAMHBLI NPOBEPAEMON KONOHHbI, BbIYUCAEHHbIV N0 GopMyam
(141) n (142) Tabnnupbl 31;

I.,, N, - MOMEeHT wWHepumu ceYeHMAs M ycuaMe B HaMBONEe HArPyKEHHON KONOHHE
paccmaTpUBaEMOM pambl COOTBETCTBEHHO;

ZN[, ZI, - CyYMMa pacHeTHbIX YCVI}'IMI\;I N MOMEHTOB WHepuun CeYEHUI BCEX KONOHH
paCCManMBaeMOVI pPambl U YeETbIpEX COCEAHUX PaMm (I'IO ase C Ka)KAOVI CTOpOHbI) COOTBETCTBEHHO; BCe

YCUAUA CRefyeT HaxOAuTb MPM TOM 3KE COYETaHUM HarpysoK, KoTopoe BbidbiBaeT ycuiane V. 8
npoBepAemMoi KoJIOHHE.

10.3.7. KoadduumeHTbinpacueTHoi aamnHbl A oTAenbHbIX y4acTKOB CTyNeHYaTbiX KOJMOHH B
NJIOCKOCTU paMbl ceayeT onpeaenatb cornacHo MNpunoxkeruio U.

Mpu onpegeneHun KospGULMEHTOB pacueTHOM aamHbl A ana cTynenyaTbix KOMOHH pam
O/ZIHO3TaXKHbIX NPOU3BOACTBEHHbIX 34aHUIA AONYCKAETCA:

HE Y4YMTblBaTb,. BAUSHME CTEMEHWM 3arPy’KEHUs U KEeCTKOCTU COCeAHUX KOJIOHH; AN
MHOTOMPO/IETHLIX Pam (C YMCIOM NPOJIETOB ABa U bosee) NPU HAIMUYUKN KECTKOFO AMCKA NOKPbITUS UK
NPOAO/NbHbIX CBA3EM, 'CBA3bIBAIOLWMX MOBEPXY BCE KOJIOHHbI M 0becrneymBatoWmx NPOCTPAHCTBEHHYHO
paboTy COOpy)KeHMA, onpeaensATb pPacyeTHble [AJ/IMHbI KOJIOHH KaK A/1a CTOeK, HenoABUMKHO
3aKpenieHHbIXHa,YPOBHE pUrenen.

10.3.8. KoaddpuumeHTsl pacyeTHoit anvHbl A, onpepeneHHble Ana KOMOHH CBOBGOAHBIX
OAHO3TaXKHbIX (MPM OTCYTCTBMM KECTKOTO AMCKA MOKPbITUA) M MHOFOSTaKHbIX pam, AOMNycKaeTtcs
yMeHbLUaTb YMHOXeHeM Ha Koadpduumert ¥, onpesensembliit no dopmyne



y =1-all-(0/5°T", (147)
a=0,65-0,98+0,255";

w=1/J1+m<5.

3aecb 0603HaYeHo

B=1-M,/M<0,2. m=MA(NW),

A - ycnoBHasa rubKOCTb KONIOHHbI, BbIYMCAEHHAA € yueTom TpeboBaHuin 7.3.2 1 7.3.3.
PacuyeTHble 3HayeHWAa MNpoaoabHOW cuiabl N M M3rmbatolwero "MomeHtTa M B paccyMTbiBaemom
cBobogHOM pame creayeT onpeaensTb cornacHo TpebosaHmam 9.2.3.

3HaueHve usrnbatouiero momerta M, cnegyet onpeaenaTe GAsS TOroO e coYeTaHWA HarpysoK B
TOM }Ke CeYEHUN KONOHHDI, Tae AecTBYeT MOMeHT M, paccMaTpuBas pamy B 4aHHOM PacYeTHOM C/ydae
KaK HecBoboaHY!O.

10.3.9. PacyeTHble ANMHbI KONOHH B HanpaB/leHMM BAONb 34aHWUS (M3 MJOCKOCTM pambl), Kak
npasuno, cnegyer MPUHUMATb PaBHbIMM PACCTOAHUAM, MEXAY 3aKpenJieHHbIMW OT CMELLEHWUA U3
NJIOCKOCTM pambl TOYKaMK (ONopamm KOIOHH, NOAKPaAHOBbIX 6anoK M NOACTPONUAbHBIX Gepm, y3namu
KpenneHua cBasei u purenei 1 1.n.). PacyeTHble AMHbI AOMYCKAeTCcA onpeaenaTb Ha OCHOBE PacyeTHOM
CXEMDbI, Y4YUTbIBaKOLLEN PaKTUYECKME YCNOBUA 3aKPENTEHUA KOHLLOB KONOHH.

10.3.10. PacyeTHy0 A/IMHY BETBEWN MIOCKUX,0MNOp TPAHCNOPTEPHbIX ranepen cnegyet NpMHUMATh
paBHOIA:

B NPOAO/IbHOM HamnpaBieHUWU ranepeu /- BbicoTe onopbl (OT HM3a 6a3bl 4O OCKM HUKHEro nosca
depmbl UK BanKku), yMHONKEHHON Ha KoabduumenT £, onpesensemblit Kak Ans CTOEK MOCTOAHHOTO
CEYEHMA B 3aBUCMMOCTM OT YC/IOBUIN 3aKPERIEHUA UX KOHL0B;

B NONEPeYHOM HanpaBieHUWU (B MJOCKOCTN OMNOPbI) - PACCTOAHUIO MEXAY LieHTpamMu y3a08B; npu
5TOM JA0/KHA ObiTb MpoBepeHa 06LWaA YETOMYMBOCTL OMOPbl B LENOM KaK COCTAaBHOIO CTEPXKHA,
3aL,eMIeHHOro B OCHOBaHUW 1 cBOOO4HOrO. BBEPXY.

10.4. NMpeaenbHble TMOKOCTU 3AEMEHTOB

10.4.1. TnbKoCTM 3nemeHTOB /1=Ief/l, KaK npaBwio, He AO0/IKHbl MpeBblWwaTb npeaenbHbIX

3Hauenui 4, , npuseaeHHbIX B Tabanue 32 Ans OKaTbIX 3S1EMEHTOB U B TabauLe 33 - 4NA PacTAHYTbIX.

Tabnuua 32
SJIEMEHTE KOHCTPYKLUM [lpenmenbHasa
TUOKOCTBL CXaTHX
BJIEMEHTOB
namMbna
u
1. Iodca, OIOPHBE PaCKOCH U CTOMKMK, [Iepelamlye OIOPHHE
peaxkLun:
a) NJIOCKMUX (QepM, CTPYKTYPHHX KOHCTPYKLUUM U 180 - 60 anbda

IIPOCTPAaHCTBEHHEIX 'KOHCTPYKUVY U3 TpyO MM NaPHHBX YT'OJIKOB
BRICOTOM mo 50 M

0) NPOCTPaHETBEHHLBIX KOHCTPYKLMM M3 OAOMHOUHBIX YIOJIKOB, a 120
TaKXe INPOCTPAHCTBEHHHIX KOHCTPYKUUM M3 TpyO M IIapHHX
YTOJIKOB BEICOTOM CB. 50 M

2. OJeMeHTH, KpPOMe yKa3aHHEIX B NO3ULUMAX 1 U 7:

a) IJIOCKMX (epM, CBAPHEIX NIPOCTPAHCTBEHHHBIX UM CTPYKTYpPHEIX |[210 - 60 ansda
KOHCTPYKLUMM M3 OOMHOUHEIX YT'OJIKOB, INPOCTPAHCTBEHHHX U
CTPYKTYPHEIX KOHCTPYKLUMUM U3 TpyD M IapHBEX YI'OJIKOB




©) NPOCTPAHCTBEHHHIX M CTPYKTYPHBIX KOHCTPYKLMUNM U3 220 - 40 anvoda
OOVMHOUHEIX YT'OJIKOB C OOJITOBEMU COEIMHEHUSIMU
3. BepxHue nosca oepM, He 3aKpelNJIeHHHEe B I[Ipollecce MOHTaxa 220
(mpenmenbHyl TMOKOCTBL I[IOCJIe BaBeplIeHMS MOHTaxa CJenyeT
NIPUMHMMATL I[10 [IO3UMUUM 1)

4. OCHOBHEE KOJIOHHEL 180
5. BTopocTeneHHEE KOJIOHHE (CcToMkM OGaxBepka, GoHapen u 210
T.H.), OJIEMEHTELI PEHEeTKM KOJIOHH, 3JBJIEMEHTEI BEPTUKAaJIbHBIX
CBA3eM MeXIy KOJIOHHaMM (Hmxe 0aJIoKk KPaHOBBIX IyTel)

6. OJIeMeHTHl CBf3€l, KpOoMe yKa3aHHHX B IO3MLUM 5, a Takxe 200
CTEPXHIM, CJiyXalye o4 YyMEHBbIEeHMA pvaeTHOIZ IOJIMHBL CXaThIX
C’I‘ep)KHeﬁ, n Opyrme HEeHAT'PYXEeHHBIE 3JJIEMEHTEI, KpoOoMe
YKalaHHBIX B HO3ULUM 7

7. CxaTble M HEHATPYXEHHHE 3JIEMEHTE NPOCTPaHCTBEHHBIX 150
KOHCTPYKLUMY TaBPOBOI'O M KPECTOBOT'O CEUEeHUM, NQIBEPXEHHLHE
BO3IEMCTBMIO BETPOBBIX HAI'Py30K, IIPU NPOBEpKe I'MOKOCTH

B BEPTUKAaJBbHOM IJIOCKOCTMU

60 anboda
60 anboda

ObosHaueHKe, NPUHATOe B Tabiule 32:

N
PAR y,

cryyasax BMECTO @ crnenyer npuHuMaTts P, ).

a xKoobbuLIMeHT, NOpMHUMaeMeli He, MeHee 0,5 (B HeOBOXOIOVMBEIX

Tabnuua 33
3JIEMEHTH KOHCTPYKLMM [lpenenibHass TMOKOCTb PACTSAHYTHEX BJIEMEHTOB
aaMboa OpM BO3OEMCTBUM Ha KOHCTPYKLMIO
u
Harpys3o0K
IOVMHaMU4YeCKUx, |CTaTu- OT KpPaHOB
IIPUITOXE HHEBIX YeCKMX (cM. npuMm. 4) u
HENOCPeICTBEHHO XeJIe 3HOOJOPOXHEBIX
K KOHCTPYKLMM COCTaBOB
1. Iogca m OIOPHEE PaCKOCH 250 400 250

IJIOCKMX depM (BKJOUas TOPMO3HEE
bepMEl) M CTPYKTYPHBIX KOHCTPYKUMI
2. DJyleMeHTH (QepM U CTPYKTYPHEIX 350 400 300
KOHCTPYKLMM, KpPpOMe yKasaHHHX
B nos3mumm 1

3. HuxHue nosca Bamok ¥ bepMm - - 150
KPAaHOBEIX IIyTeM
4. OJIeMeHTH BEPTUKAJILHBIX CBA3EM 300 300 200

MeXOy KOJIOHHaMM ‘(Hmxe ©6ajiok
KPAaHOBEIX IIyTeM)

5. Ipoure 3JIEeMEHTEL,CBA3EM 400 400 300
6. Iosdgca M ONOPHEIE PACKOCH CTOEK 250 - -
Y TpaBepc, TATHMNTPaBepC OIOp
JIVHUMIM DJIEKTPONEPEenauy, OTKPHTHX
pacrnpenenyTesbHBIX yYyCTPOMCTB

VI KOHTAKTHBEIX CETEelM TpaHCIopTa
7. OJeMeHTH OHOpP JIMHUM 350 - -
BJIEKTPONEePEna™n, OTKPEITHX
pacnpenenmMTesIbHEIX YCTPOMCTB

Y KOHTAKTHEIX CeTel TpaHCIopTa,
KpoOMe YKas3aHHEIX B NO3MUMax 6 u 8
8. 3JIeMeHTH NPOCTPaHCTBEHHBIX 150 - -
KOHCTPYKLUMUM TaBPOBOTO U
KPeCTOBOT'O CeueHMM (a B TArax




TpaBepC OIOp JIMHUM BJIeKTponepe-—
mauy M U3 OOMHOYHEIX YTOJIKOB) ,
IIONBEPXEHHEX BO3IEVCTBUIO
BETPOBEIX HATPYy30K, IPU NPOBEpPKE
TMOKOCTM B BEPTUKAJBLHOM
IIJIOCKOCTU

[IpuMeyYaHUs . 1. B KOHCTPYKUMAX, He I[OIBepTrallMXCsI OVHaMMdeCKUM
BO3IOEMCTBUAM, TMOKOCTb PaCTAHYTEX 3JIEMEHTOB CJledyeT HOPOBEepATb TOJIBKO B
BEPTUKAJIbHEX MJOCKOCTAX.

2. JInsa »JeMeHTOB ceA3el (no3mumusa 5), Yy KOTOPHX,Oporu® IO OelMCTBUEM
coBCTBEHHOTO Beca He npebsmaerT 1/150, npu BO3OEMCTEMM,, Ha KOHCTPYKLMIO
CTaTUUEeCKMX HATPY30K IONyckaeTcs npuHmMMaTh Jamdna = 500.

u

3. TMOKOCTL PACTAHYTHEIX DJIEMEHTOB, [NOOBEPTHYTHX NpeABapMTEeIbHOMY
HanpsXeHMI0, He OTPaHNUYMBAETCH.

4. 3BHaueHMs NOpedeJbHBEIX TI'MOKOCTEMN CJlelyeT NPMHMMATh NPV KpaHax IPyNIl
PEXMMOB PaboTE 7K (B uexax METAJUIyPTUUECKUX —Hpom3BoncTB) wm 8K
B cooTBeTcTBMM co CII 20.13330.

5. IOna HWKHMX [OSCOB 0ajlok U (epM KPAaHOBHIX IyTelM NpM KpaHax TpyNn
pexmMoB pabdoTel 1K - 6K pmonyckaercs npuHmMMaThb jaMbma = 200.

u

6. K IOVHaMUYe CKYM Harpys3kKauMm, T PMITOXE HHEIM HENOCPENCTBEHHO K
KOHCTPYKLMM, OTHOCATCSHA Harpy3KM, [IPMHKUMaEMEe, B pacueTax Ha yCTajloOCTb WU
Cc yuyeToM KO2dbMUMEeHTOB OMHaMM4YHOCTM o CIL. 20.13330.

10.4.2. Ons aneMeHTOB KOHCTPYKLUMUI, KOTopble cornacHo MpunoxeHunto B oTHocaTcA K rpynne 4, B
34aHuAX U coopyKeHuax | u |l ypoBHel oTBeTCTBEHHOCTM (cornacHo TpeboaHuam CHuM 2.01.07), a
TaKKe O/1A BCeX 3/IeMEHTOB KOHCTPYKLMI B 34aHUAX M coopyKeHusax |l ypoBHA OTBETCTBEHHOCTU
[OMYCKaeTcA NOBbIWATb 3Ha4YeHUe npeaenbHOTMHKoCcTM Ha 10%.

11. PacyeT NMCTOBbIX KOHCTPYKLUMIA
11.1. PacyeT Ha NPOYHOCTb

11.1.1. PacyeT Ha NPOYHOCTb/NINCTOBBIX KOHCTPYKLMI (060N0YeK BpalleHMA), HAXoaAalMXCA B
6€3MOMEHTHOM HaMnpPAXEHHOM COCTOSIHUM, CAleayeT BbIMONHATL N0 popmyne

1 2 2 2
L _ <
P \/Gx 0,0,+0, +3er _1’ (148)
7
rae O, u O, .- HOpMmanbHble HaMpPAXeHUAa no [ABYM B3aMMHO NepreHANKYNAPHbIM

HanpaB/1EHUAM,

7 ¢ - KO3OOUUMNEHT YCAOBUIA PaboTbl KOHCTPYKLMIA, HA3HaYaeMblli B COOTBETCTBUM C TpeboBaHUAMMU

CHwuN 2.09.03.
Mpn aToM abCoOAOTHbIE 3HAYEHMA T[NaBHbIX HaNPAXEHUW A0/MKHbl OblTb He 6osee 3HaYeHWUn

pacyeTHbIX CONPOTUBAEHUIA, YMHOMKEHHbIX Ha 7. .

11.1.2. HanpaxeHWss B 6e3MOMEHTHbIX TOHKOCTEHHbIX 060/04Kax BpalleHUs (pucyHok 16),
Haxo4ALWMXCA (A0, AaBNeHUEM XUAKOCTW, rasa WaM CbiNydyero matepuana, cnegyet onpenenAtb no
dopmynam:

o = F
' 2xrtcos B (149)

o,=(p/t—o,/1r)r, (150)


consultantplus://offline/ref=53CD7B4DC14BF7EDADDCBB4A45462230E2007AC2B450D2F105196628iFW5L
consultantplus://offline/ref=53CD7B4DC14BF7EDADDCBB4A45462230E2007AC2B450D2F105196628iFW5L
consultantplus://offline/ref=53CD7B4DC14BF7EDADDCBB4A45462230E70A71C9B80DD8F95C1564i2WFL
consultantplus://offline/ref=53CD7B4DC14BF7EDADDCBB4A45462230E00176C1E507D0A05017i6W3L

roe 01 n O, - cOOTBETCTBEHHO MEPUAMOHANLHOE U KOJIbLLEBOE HAMPSXKEHUS;

F - npoekuma Ha ocb zZ - z 060/104YKM MONHOTO PACYETHOrO AABAEHUA, AEWCTBYIOWEro Ha 4YacTb
o6os10ukM abc (cm. pucyHok 16);

ru b - paauyc 1 yron, NoKasaHHble Ha pUCyHKe 16;

t - ToAWwmHa 060104KMK;

p - pacyeTHOe AaB/eHne Ha NOBEPXHOCTb 060104KY;

1, 75 - paanycbl KPUBU3HbI B FABHbIX HANPaBAEHMAX CPEANHHOM MOBEPXHOCTM 06010YKM.

PucyHoK 16. Cxema 060104KK. BpaLLeHNs

11.1.3. HanpsaxeHWss B 3aMKHYTbIX 6E3MOMEHTHbIX TOHKOCTEHHbIX 060/04Kax BpalLeHuUs,
HaxoAAWMXCA Mo BHYTPEHHUM PaBHOMEPHbIM A3BJEHUEM, CieayeT onpenenatb no Gopmynam:
ANA UMANHAPUYECKMX 060/104EK

o, =pri2t); o, = pr/t;(151)
ana chepmueckux obonouek
o, =0, = pr/(2t); (152)
AN KOHUYecKux obonouek

pr pr
o,= .0, =
W 2tcos 7 tcos B (153)

rae p - pacyeTHoe BHYTPeHHee AaB/ieHne Ha eguHULLY MOBEPXHOCTU 060104KMY;
r - pagmyc cpeanHHOMMOBEPXHOCTN 060/104KM (pUCYHOK 17);

B- Yron mexxay obpasytoLei KOHyca U ero ocbto z - z (CM. pUCyHoK 17).




PucyHok 17. Cxema KOHMYEeCKoN 060/104KM BpalleHUs

11.1.4. Npn npoBepKe NPOYHOCTU 060/I0HEK B MECTax M3MeEHeHUA UX GopmMbl UAW TONLWMHLI, a
TaKKe U3MEHEHUS Harpy3Ku cieayeT y4nTbiBaTb MECTHble HanpaxeHus (Kpaesoi addekT).

11.2. PacyeT Ha yCTOMYMBOCTb

11.2.1. PacyeT Ha YCTOMUYMBOCTb 3aMKHYTbIX KPYroBbIX LUAMHAPUYECKUX 000/I04EK BpaLLEHMS,
paBHOMEPHO CXKaTbIX NapannenbHo 0bpasyowmm, cnegyeT BbINONHATL N0 ‘dopmyne

0,

<1
154
O-cr,lj/c ’ ( )

raoe O] - pacyeTHoe HanpsakeHue B 060104Ke;

O 1 - KPUTMYECKOE HaMpsXeHWe, paBHOE MeHbLUeMy M3 3HaYeHMi l//Ry nnn ckt/r (3geco r -
paguyc CpeamMHHOW NoBepxHOCTM 060/104KKM; t - ToawmHa 060n04kK) npu r/t <= 300; npu r/t > 300
o, =ckt/r

3HaueHus koadpdpuumentos ¥ npwm 0 < r/t <= 300 cneayet onpesenats no Gopmyne
v =0,97-(0,00025+ 0,95Ry FE)/t (155)

3HayeHus KoadduLumMeHTa ¢ cnesyeTt onpesenatb no Tabauue 34.

Tabnuua 34
r/t 100 200 300 400 600 800 1000 1500 2500
c 0,22 0,18 0,16 0,14 0,11 0,09 0,08 0,07 0,06

B cnyyae BHEUEHTPEHHOro CXaTuf,. NapanienbHo o6pasylwmm WAM 4YucToro wusrmba B
AMaMeTpanbHON MAOCKOCTM MpPU KacaTebHbIX HaMpsaXeHMsAX B mecTe Hanbo/bluero MOMEHTa, He

3/2
npesbiwatowmx 3HaveHua 0,07E(z/7)"", Hanpawenne Oc1  [OMKHO 6biTb YBEAUYEHO B

! !
(L1-0,10//0,) pasa, roe O -sHauMeHbluee HanpsKeHWe (PacTATMBAIOLME HAMPSKEHUS CYUTaTH
oTpULATENIbHBIMM).
11.2.2. B Tpybax, paccuMTbiBaEMbIX KaK C)aTble MAN BHELEHTPEHHO-CXKaTble CTeP’KHM Npu

YCNOBHOM rMbKoCTH A= /AWRy /E 20, 65, [0/1KHO ObITb BbINO/IHEHO YCNOBUE

rit<mz|E/R, (156)

Takue Tpybbl cnegyeT paccymTbiBaTb Ha YCTOMYMBOCTb B COOTBETCTBUM C TpeboBaHMAMM pas3aenos
7 n 9 He3aBMCMMO OT pacyeTa, Ha YCTOMYMBOCTb CTEHOK. PacyeT Ha yCTOMUYMBOCTb CTEHOK BECLLUOBHbIX MK
3/71eKTPOCBapHbIX TPyBhHe TpebyeTca, ecnu 3HadeHua r/t He NPeBbIAOT MNOMOBUHbLI 3HAYEHWUH,
onpegensiemblx no popmyne (156).

11.2.3. UunnHapuyeckas naHenb, onepTas no ABymM 06pasyroWwmm 1 AByM Ayram Hanpasastowen,
paBHOMEpPHO CXaTadA BAO0/Ib 0bpasyowmx, npu b’ /(rt) <20 (rpe b - WMpPKUHA NaHenMn, U3MepeHHan no
Ayre HanpaBAAoLLeNn) f0MKHA BbITb paccyMTaHa Ha YCTOMYMBOCTb KaK MNAACTUHKA No GopMyiam:

npu pac4eTHOM HanpAXXeHnun o= Oa 8Ry

b/t<1L,ONE/o ;(157)



npu pacyeTHOM HanpsKeHun O = R,

b/t<37/\J1+500R, /E (158)

Mpu 0, 8Ry <o < Ry Hambonbliee oOTHOWeHWe b/t cneayer ‘onpesenatb ANHENHOM
WMHTepnoaauue.
2 o
Ecam b” /(rt) > 20, to naHenb cneayeT paccumTbiBaTb Ha YCTOMUMBOCTBIKAK 06O/IOUKY COFNAcHO

TpeboBaHMam 11.2.1.

11.2.4. PacyeT Ha yCTOMYMBOCTb 3aMKHYTOW KPYroBoOW LUANHAPUYECKOM 060/104KM BpalleHus, Npu
AeNCTBMM BHELWHEro pPaBHOMEPHOrO AaB/ieHWs P, HOPMa/ibHOroAK GOKOBOM MOBEPXHOCTM, Cnemyet
BbINONHATL N0 dopmyne

O-Z /(Gcr,ZyE) < 1, (159)

roe O, = Pr/t - pacueTHoe KONbLEBOE HAaNpPAXeHUe B 0BONOUKE;

O 2 - KpUTUYECKOE HanpsaXKeHue, onpegenaemoe no Gpopmynam:
npn 0,5<=1/r<=10

0., =0,55E(ri)(t /P (160)
npw l/r>=20

O,,= 0,17E(t/r)*; (161)

npu 10 < I/r < 20 HanpseHne 9.2 cnegyeT onpeaenatb NMHENHON HTEPNONALMEN.

3pech | - gnMHa UMANHAPUYECKO 060A0YKM.

Ta ke 060/104Ka, HO YKpenaeHHas KOAbLEBbIMM pebpamm, PacnosioKeHHbIMK € warom s >= 0,5r
MeXKay 0CAMM, A0/KHA ObITb paccuMTaHa Ha ycTonumMBocTb No dopmynam (159) - (161) ¢ noacTaHOBKOM
B HMX 3HayeHuA s BmecTo .

B aTom cnyyae foKHO ObiTb YA0B/ETBOPEHO YC/0BME YCTOMYMBOCTM pebpa B CBOEM MNOCKOCTU

KaK CaToro cTepyHsa cornacHo TpebosaHuam 7.1.3 npu N = prs 1 pacyeTHON A/IMHE CTEePXKHA ng’ =1,8r ;

npu 3ToM B ceyeHune pebpa cnedyeT BKAOYATb y4acCTKM 060104KM wnpuHoi 0, 65t‘/E/Ry C Kaxkgoi

CTOPOHbI OT OcK pebpa, a YCI0BHasA TMBKOCTb CTEPIKHA 4 = ﬂ\/Ry I'E ne ponwHa npesbiwats 6,5.

Mpy 04HOCTOPOHHEM PEDPE KECTKOCTU EFr0 MOMEHT UHEPLUW C/ieayeT BblYUCAATb OTHOCUTESIbHO
ocu, coBnagatollei ¢ 6AnKaiiLIelt NOBEPXHOCTbIO 060N0YKM.

11.2.5. PacyeT Ha yCTOMYMBOCTb 3aMKHYTOW KPYroBoh UMAMHAPUYECKOW OBONOYKM BpaLLeHWUs,
noABepP’KEHHOW OAHOBPEMEHHOMY [AENCTBMIO Harpy3oK, yKasaHHbix B 11.2.1 w 11.2.4, cneayet
BbINONHATL NO opmyne

(O-l /Gcr,l +O_2 /Gcr,Z)/yc Sl, (162)

roe  ‘OainngomkHo 6biTb BbluMCAeHO cornacHo TpebosaHuam 11.2.1 u O.2 - cornacHo

5

TpeboBaHuam 11.2.4.

[V v (¢]
11.2.6. PacyeT Ha yCTOMYMBOCTb KOHMYECKON 000/I0YKM BPaALLEHUSA C YIIOM KOHYCHOCTM B <60 ,
ckatoit cunoit N Boosb ocu (pucyHok 18), cnegyeT BbINOAHATL NO popmyne



NN,y )=1,(163)
rge Ncr - KPUTU4YECKaA Cnna, onpegenaemasn no d)OpMyfle
N, =6,28t0,, r,cos’ f§ (164)

34ecb t - TonwmHa OﬁOJ’IO‘-IKM,'

O /,1 - 3HaYUEHME HaANPAMKEHUA, BbIUMCAEHHOE cornacHo TpebosaHmuam 11.2.1 c 3ameHo paauyca r

paanycom 7, , paBHbIM

r, =(0,97,+0,17,)/ cos Su(165)

PucyHok 18. Cxema KOHMYECKON/060/104KM BpaLLEeHNA
nog, AencTenMem MpPoA0/bHOMO YCUAUA CKaTuA

11.2.7. PacyeT Ha YCTOWYMBOCTb KOHMYECKOM O0OO0/I0YKM BpalLEHMA NpU AEeNCTBMM BHELWHEro
paBHOMEPHOro AaB/eHUA P, HOPMabHOIO K BOKOBOI NOBEPXHOCTU, CAeayeT BbINOAHATL Mo dopmyne

0-2 /(O-cr,ZyE) < 1, (166)

3gecb O, = Pr, /T - pacyeTHoe KOMbUEBOE HaNpAXKEHUE B 060N0UKE;

O .2 - KpUTHMUECKOE HanpAKeHWe, Onpeaenaemoe no popmyne
c,.,=0,55E(r, /h)(t/rm)”2 ,(167)

rae ', - paguyc, onpegenaemoiii no popmyne (165);
h - BbICOTa KOHMYECKOM 060/104KN (MeKay OCHOBAHUAMM).

11.2.8. PacyeT »Ha YCTOMYMBOCTb KOHMYECKON OOONOYKM BpaLLEHUA, MNOABEPKEHHOMN
OAHOBPEMEHHOMY AENCTBUIO Harpy3oK, yKasaHHbix B 11.2.6 n 11.2.7, cneayeT BbINOAHATL Mo dopmyne

(N/Ncr +02 /O-Cr,Z)/j/c < 1, (168)
rae 3Havenns NV, u 0.2 cnepyet BblumcnaTb no popmynam (164) u (167).

11.2.9:Pacyer. Ha ycToMYMBOCTb MOMHON chepuyeckon 060104KN (MK ee cermeHTa) npu r/t <=

750 n pencTsMM BHELWHEro PaBHOMEPHOrO AAaBNEHWA P, HOPMANbHOIMO K ee MOBEPXHOCTW, creayet
BbIMOJ/IHATL NO dopmyne

o/l(o,r.)<1,(169)



roe O = pri(2t) - pacyeTHOE HanpsXKeHue;

o, =0,1Et/r - kputuueckoe HanpskeHWe, NPUHMMAEMOE PaBHbIM He Gonee R, .
34,eCb I - PagMyc CPeaMHHON NOBEPXHOCTU cdepsbl.

12. PacyeT aeMeHTOB CTaNbHbIX KOHCprKLI,I/II?I Ha yCTa/10CTb

12.1. O6bwue nonoxKeHUs pacyeta

12.1.1. Npun NPOEKTUPOBAHUM CTasIbHbIX KOHCTPYKUMIN U UX 31eMEHTOB (Balkn KpaHOBbIX NyTeW,
6anKkn paboumnx NaoLWaLOK, 3NEMEHTbI KOHCTPYKLUMIA BYHKEPHbIX U Pa3FPy304YHbIX 3CTaKa, KOHCTPYKLMM
nog, ABuraTenun u ap.), HeNoCcpeaCcTBEHHO BOCMPUHMMAIOLLMX MHOFOKPATHO AEMCTBYOWME NOABUNKHbIE,
BMOPAUMOHHbBIE MAM APYroro BWAA HArpysKM C KOAMYECTBOM LMKIOB HarpyxeHuin 10° 6onee,
KOTOpble MOTYT MPUBECTU K ABNEHUIO YCTANOCTU, CAeayeT NPUMEHATL TaKMUe KOHCTPYKTUBHbIE peLleHus,
KOTOpble He BbI3blBAlOT 3HAYMTE/IbHON KOHLLEHTPaLMW HaNpAMKeEHU, M NpOBepATb pPacyeToOM Ha

yCTaNnocCTb.
KoNMYecTBO UMKNOB HarpyXeHui cnegyer NPUHUMATb MONTEXHONOMMYECKMM TpeboBaHUAM

3KcnyaTaumu.

Pacyer KOHCTPYKUMIA Ha yCTanocTb cneayer MPOU3BOAWMTbL Ha  AENCTBME  HaArpysok,
yCTaHaB/AMBaeMbIx cornacHo Tpebosanuam C 20.13330.

PacueT Ha ycTanocTb TakKe cneayeT BbINOMHATL ANA KOHCTPYKLMIA BbICOKMX COOPYXKeHWUM (Tuna
MauT, balleH v T.M.), NpoBepAeMbIX Ha BETPOBOM pe3oHaHC cornacHo TpebosaHuam CM 20.13330.

12.1.2. PacyeT Ha yCTanocTb caeayeT Nnponssoantb no.bopmyne

max S 1
aRg, 0!

rae O ax - Hanbonbllee no a6C0}'IPOTHOMy 3Ha4YeHU0 HanpAaxeHne B pacCynTbiBaeMom cevyeHnUn
3/1eMeHTa, BblYUCNEeHHOe NO CeYeHU HeTTOo 6es y4y€eTa K03¢¢VILI,VIEHT3 ANHAMUYHOCTN U

koadpduumentos ?, @, @.;
R, - pacuetHoe conpoTusneHne YETanocTv, npuHMMaemoe no Tabauue 35 B 3aBUCUMOCTM OT

BPEMEHHOro cConpoTmneaeHUA CTaaun R,m M rpynn snemeHTos COE,CI,VIHEHVIVI KOHCprKLI,VIVI, npmeeaeHHbIX

B Tabanue K.1 NpunoxeHus K;
A - K03DOULMEHT, YUUTLIBAIOLLMINKOIMYECTBO LIMKNOB Harpy»KeHuit n:

npu 71>3,9-10° npurnumaenisiii pasrbim & = 0,77 ;

6 o
npu 1 <3,9-10° Bbluncnaemblit no dopmynam:
ANA rpynn snemeHToB 1 2

o= 0,064(n/10°) —0,5(n/10%)+1,75; (171)
Ana rpynn anemeHTos.3 - 8

a=0,07(n/10°)*=0,6(n/10°)+2,2; (172)

7, - KoadPULUMEHT, onpeaensemblii No Tabaumue 36 B 3aBUCMMOCTU OT HaMPAXKEHHOTO COCTOAHMA U

KoadpdnuMeHTay aCUMMETPUM  HanpsKeHnn L = O, /O (3mecb  Onin - HauMeHbllee no
abCcoIOTHOMY 3HAYEHMIO HANpPsXKeHMEe B PACCYMTLIBAEMOM CEYEHUWN I/IEMEHTA, BbIUMC/IAEMOE TaK Ke U

NPU TOM Ke 3arpyXeHun, Kak n O,y ). Mpn pasHO3HAYHbIX HaNPAXKEHUAX Op.x U Oy 3HaYeHue
KoapduumerTa £ cnesyeT NPUHUMATL CO 3HAKOM "MUHYC".

Tabnuua 35
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T'pynna 3HaueHMe R IIpM HOPMATMBHOM 3HAUEHUM BPEMEHHOI'O COIPOTUBJIIEHUSI
3JIEMEHTOB v
cramu R, H/mmMm2
un
no 420 cB. 420 cB. 440 cB. 520 cB. 580
no 440 no 520 no 580 no 675
1 120 128 132 136 145
2 100 106 108 110 116
3 IOnsa Bcex Mmapok crany 90
4 To xe 75
5 " 60
6 " 45
7 " 36
8 " 27
Tabnuua 36
HanpaxeHHoe coctTosaHue | KosddmumeHT acuMMmeTpun QOPMYJIEl OJIA BBUMCIIEHUA
(mna curMa ) HaOpsaXeHUl po koodpPuLMEeHTa TaMMa
max A4
PacTaxeHue -1 <= pow<= 0 2,5
1,5 - po
0 </po<=0,8 2,0
1,2 - po
0,8 <.po <1 1,0
1 - po
CxaTue -1 <=po <1 2,0
1 - po

Mpu pacuete no popmyae (170) fonskHO 6bITh BbINONHEHO ycnosue ARy, < R, 1y,.
12.1.3. CTanbHbl€ KOHETPYKLMM U UX 31EMEHTbI, HENOCPEACTBEHHO BOCMPUHMMALOLLME HArPy3KM C

KO/NIMYECTBOM LMKNAOB HArpyKeHUn MeHee 105, cnepyeT NPOEKTUPOBATb C MPUMEHEHMEM TaKMUX
KOHCTPYKTUBHbIX pPELWEennid, KOTopble He BbI3bIBAOT 3HAYMTENbHOM KOHLLEHTPALMKW HAMNPAXKEHWH, 1 B
HeoHX0AMMbIX CyYasaXx MPOBEPATb PACYHETOM Ha MaJIOLMKAOBYHO YCTaN0CTb.

12.2. Pacuer.6aNoR KpaHOBbIX NyTel

PacueT Ha ycTanocTb 6as0K KpaHOBbIX NyTel caeayeT BbIMONAHATL COrNacHo TpebosaHmam 12.1.1 n
12.1.2 Ha pelCTBMETKPaHOBbIX HarpysokK, onpegensembix cornacHo CM 20.13330. Mpu sTom cneayet

npuinmatea @ =077 npu kpavax rpynn pexumos pabotbl 7K (B LeEXax MeTannypruueckimx

npoussoacte) u 8K n @ =L1 - g ocranbHbix ciyuyasx. PacueT Ha ycTanocTb BepXHei 30Hbl CTEHOK
COCTaBHbIX 6a/I0K KPAaHOBbIX MyTel B 3TUX C/Iy4Yasx cedyeT BbINOAHATL No Gopmyne

(0,502 +0,367% +0,40,, ,+0,50,)/R, <1, (173)
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roe R, - pacuetHoe conpotusnenme ycTanoctu, npuHMMaemoe oA BCEX MapoK CTasnei, PasHbIM
419 6an0K Co CBapHbIMU U GPUKLMOHHBIMU NOACHBIMW COEANHEHUAMU COOTBETCTBEHHO:
ONA CKaToW BepPXHEeW 30Hbl CTEHKU (ceyeHus B nposieTe 6ankun)

R, =75 H/MM’ 4 96 H/mm2;
[N PacTAHYTOMN BEPXHEMN 30Hbl CTEHKM (ONOPHbIE CeveHnA Hepa3pEsHbIX Basfiok)
R, =65 H/MM’ y 89 H/mm?2.

3HaueHus HanpaxeHuii B popmyne (173) cnegyet onpegenatb no.dopmynam 8.3.3.

13. NMpoeKTMpOBaHMe CTaNbHbIX KOHCTPYKLMUIA
C YYeToM NpeaoTBpaLLEeHMA XPYNKOro pas3pylueHuns

13.1. Npu NPOEKTUPOBAHUM CTaNbHbIX KOHCTPYKLMIA CedyeT UCKAoYaTb BO3MOXKHOCTb XPYMNKOro
pa3spylleHns, BO3HMKAIOLWYI BCNEACTBUE HebNaronpuATHOrO BAMSHUA COYETaHUSA  ceaylolmx
daKTopos:

NMOHM}KEHHOW TemnepaTypbl, NPU KOTOPOM CTalb. B 3aBUCMMOCTM OT €e XMMUYECKOro COCTaBa,
CTPYKTYpPbI U TONLWMHbBI NPOKaTa NepexoauT B XPYrNKoe COCTOAHME;

OEeNCTBUS NOABUMKHbIX, AMHAMUYECKUX U BUOPALIMOHHbLIX Harpys3oK;

BbICOKMX MECTHbIX HanpseHWl, Bbl3BaHHbIX BO34ENCTBMEM COCPEAOTOYEHHbIX HArpys3oK MK
aedopmaumin getanein CoeAUHEHUS, a TaKKe OCTaTOUHBIX HanpPsKeHUH’;

PE3KUX KOHLEHTPATOpPOB HaNpPsKeHWA, OPUEHTUPOBAHHbLIX NOMNEpPeK HamnpaBAeHUA LeNcTBus
PacTArMBatoOWMX HAaNPAKEHNA.

13.2. ns npeaoTBpaLLeHNs XPYNKOLo paspyLleHNA KOHCTPYKLUIN cneayerT:

BbIOMpaTb CTasib cornacHo TpebosaHuam 5.2 n Tabavuam B.1, B.2, B.3 MpunoxeHun B;

No BO3MOMHOCTU M3beratb PacnoIOMEHMA CBAPHbIX LWBOB B 30HAX AEWCTBUA PaCTArMBatOLLMX

HanpAKeHWi, npesblwatowmx 0,4 Ry;

NPUHMMaTb Mepbl MO CHUMKEHUIO HEBNAronpuATHOrO BAWUAHWUA KOHLEHTPALUW HAMpPsKeHUn U
Haknena, BbI3BAHHbIX KOHCTPYKIMBHBIM  PELUEHWEM  WAM  BO3HUKAOWMX  MPU  Pas/IMYHbIX
TEXHOJ/IOTMYECKMX onepaumax (NpaBKa, rMbKa, rmMAbOTUHHAA pPe3Ka, NpoLaB/MBaHUE OTBEPCTUI U T.M.);

nsberaTb NnepeceyeHnin CBAPHbLIX LWBOB;

A7 CBAPHbIX CTbIKOBbIX COEAWNHEHWI MPUMEHATb BbIBOAHbIE MAAHKM U (U3NYECKME METOZbl
KOHTPOJIl KayecTBa LWBOB;

YYWUTbIBATb, YTO KOHCTPYKUWMWM CO CM/IOWHOW CTEHKOM WMEKT MeHblle KOHUEHTPATOpOoB
HanpsXeHWn, yem pelleTyaTsle;

B CTbIKaxX 3/1eMEHTOB, MEPEKPbIBAEMbIX HAaKMagKamM, daaHroBble WBbl He 4OBOANUTb A0 OCU CTbIKa
He meHee Yem Ha 25 MM.C Ka*KAoIn CTOPOHbI;

NPUMEHATb BO3MOMKHO MEHbLUME TOWMHbI 3/1EMEHTOB ceYeHUss (0COBEHHO MPU TMALOTUHHOWM
pe3Ke KPOMOK 1 NpoAaBAUBaHNN OTBEPCTUIA);

bacoHKuM cBA3el, BEMOMOraTeIbHbIX U APYrMX BTOPOCTEMNEHHbIX 3N1EMEHTOB KPENUTb K PACTAHYTbIM
3/1EMEHTAM KOHCTPYKLMI 1O BO3MOXHOCTM Ha 6onTax.

13.3. Mpu MpUMEHEHUM B CBaApHbIX COEAMHEHMAX MpoKaTa TOAWMHOW s >= 25 mm U3
HW3KONErMpoBaHKHbIX CTasei B KpecToobpasHbiX, TaBPOBbIX U YFNOBbIX COEANHEHUAX, @ TaKKe Yy CBaPHbIX
WBOB C MOJHbLIM MpOMiaBAeHUEM, OAMH M3 3/EMEHTOB B KOTOPbIX MCMbITbIBAET pacTaArMBaroLLme
Hanps»KeHWsa No TONWMHE JINCTA, BO3HMKAET PUCK MOSIBNEHMA CAOUCTOro paspyweHusa (gedekta B
npoKate, obpasytoLierocs nog A4enMcTBUEM CBAPKU, B BUAE COUCTbIX TPELLMH, NAPaNNesibHbIX NIOCKOCTH
npokara).

Takoli gedeKT 06bl4HO 0OHAPYKMBAETCA NPU YIbTPA3BYKOBOM KOHTPOJIE KayecTBa LBOB.

BO3HMKHOBEHME CNOWUCTOrO pPa3pyLUEHWUA CYLWECTBEHHO 3aBUCUT OT GOPMbl COEAUHEHMUI WU



pPacnonoXxXeHnAa CBapHbIX WBOB, OT pa3mMmepa WBsBa, TOJIWLKMHbLI CBApPUBAEMbIX 3/1€MEHTOB, CTeNeHu
KECTKOCTKN coeaNHEHNA N TEXHO/TIOTNU CBAPKU.

13.4. CKNOHHOCTb MPOKaTa K C/I0OMCTbIM PaspylUeHUAM cneayeT onpeaenste Npu UCMbITAaHUAX Ha

pacTaxeHue B cootBercTBuMM ¢ FTOCT 28870 no BesMuYMHE OTHOCUTENbHOrO cy*KeHua ¥, Ha obpasuax,
OCb KOTOPbIX HOPMAJibHa NOBEPXHOCTU NPOKaTa.

13.5. ICKNHOUYUTb BO3MOMKHOCTb CIOMCTOrO paspyLleHMa MOXHO Npu cobaraeHUM YyCNoBus
Voo SV,

rae ¥, - cymmapHbiil GakTop pUCKa;
YV .. - HOpMmMpyemoe 3HavyeHne GpaKkTopa pMcKa s npokaTta B'cooteetcTamm ¢ FOCT 28870:
Vo= 15, Vo = 25 W = 35 coorsertcTBEHHO ONA rpynn KayecTsa npokara Z15, 725, 735.

PacueTHoe 3HauveHune l//zp cnepyet onpenenAatb no d)opmyne
l//zp = qu) + l//ZT + WZL[I + l//zxc + l//zc ) (174)

rae V.4 - opma coeiMHEHMA U pacnoNosKeHMe CBapHbIX LIBOB;
V.. - TONWMHa CBapMBaEeMOro npokKara;
V .u- KaTeT Wea;

V .« - CTENEHb KEeCTKOCTH coegunHeHuA,

V.- BAVWAHWE TEXHONOrMM CBapKU  (CyMMAapHbIM ¢GaKTop OT KoJMYyecTBa MNPOXOA0B,

nocnenoBaTeZIbHOCTU HaNOXKeHUA WBOB U nop,orpeBa).

3nauenna Yoy, Vo, Vo, ¥k, V. MpeAcTaBAeHsl B Tabnnue 37.

Tabnuua 37
XapaKTEPUCTURM, CBAPRPHEIX COEIMHEeHUN PaKTOPH
pHrcka
dopMa coenmHEHUA M PACIIOJIOXEHMS CBAapPHOI'O WBa VQ¢
CoenvHeHre 6Oe3 HaIpaXeHMS B HalpaBJIEHUM Z V@@zz_zs
0,18 .
ﬁ::::] EI:ZZj CoY T
o S
U U
YIDJjloBOe COeIMHEeHMe C CHMMETPMYHO PAaCIOJIOXEHHEBM IBOM V@@zz_lo
0.58
CoenmvHeHMe C NPOMEXYTOYHBIM HAIJIABJIEHHBEIM CJIOEM ¢Q¢::_5

Iﬂl[ﬂ\l !Nﬂ\J
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OBrIUHOE TaBpOBOE CoelIMHeHMEe C YyIJIOBEIMM HIBaMM

Il [1

TaBpOBOE COeIMHEHMEe C YIJIOBEMMU UWBaMU Wm)=43
C IOJIHBIM MJIM YACTUUYHBIM [IPOBApPOM
L) 1 [1 [1
4 I J 1 L
CoemuHeHMEe C YIJIOBEMM LIBaAMM, ¢Q¢==+5
PAaCIOJIOXEHHBIMM BOIM3M CBOOOOHOTO TOoplia JIMCTAa
it
i 1 L I
YTJIOBBIE COENMHEHUS C IIOJIHEIM IIPOBAPOM ¢Q¢==+8
[[:3 D[:]
TommumHa JucTa S, MM, paboTapmero B Z.HanpabieHur, ¥ ¢QT:(L25
BenmuuHa KaTeTa yrjosorol mea a, MM, ¥
v, =0,3a
S “
CTeneHb %eecTKOCTM coenuHeHus ¥
Huskasa - BO3MOXHaA CBOOONHAAwyCaIka ¢Qm==0
CpenmHAasa — YAaCTUYHO BO3MOXHA ycCaIka WiBa M OedpopMalUd KOHCTPYKLUM ¥Qm==+3
Beicokasa - XeCcTkKOe 3akKpelJieHre 60e3 ycaIkM WBa ¢Qm::+5
Texnoyorms ceapku ¥
KONMMUeCcTBO NPOXOHOBy  OnuH v,.=0
HeckoJbKO ¢QC='—2
[locenoBaTENBHOCTD [lomepeMeHHO C OOHOM M C HOPYyTOu ¢QC='—2
HaJIOXEeHUS MBOB CTOPOHH COEOVHEHUS
BHauaJjie C OOHOM, 3aTeM C IOPpyT oM ¢QC::0

CTOPOHEI COEOMHEHUA




llogorpes Bes momorpesa V. = 0

C nomorpeBOM v, =-8

PacyeTHoe 3HauyeHne ¥ moxeT 6biTb yMeHbleHOo Ha 50% B ciyyae paboTbl MaTepuana Ha
CTaTUYEeCcKoe CXKaTue Mo TO/LWUHE 1 yBeandeHo Ha 10% - B ciyyae AeWCTBUANO TONLLMHE ANHAMUYECKMX
WU BUBPALMOHHBIX HarpysoK.

14. MpoeKTNpoBaHNE COeAUHEHWNIM CTaNbHbIX KOHCTPYKLNI

14.1. CBapHble coeANHEHUA

14.1.1. NMpw NpOEKTUPOBAHUM CTANbHbIX KOHCTPYKLUI CO CBAPHbIMW COeAMHEHUAMMU CeayeT:

HasHayaTb MMHUMa/bHbIE pa3Mepbl CBAPHbIX LWBOB C yyeTom TpebosaHuin 14.1.4 - 14.1.6, a TaKKe
NPUMEHATb MMHUMAIbHO HE0HBX0AMMOE KOIMYECTBO PACYETHBIX M KOHETPYKTUBHbIX CBAPHbIX LLIBOB;

obecneumBaTb CBOOOAHbLIA AOCTYN K MeCTaM BbIMOAHEHWA CBAPHbIX COEOUHEHWN C ydYeTom
BbIOPaHHOrO BMAA U TEXHONOMMU CBAPKM.

14.1.2. OcHOBHble TUMbIl, KOHCTPYKTUBHbIE 3/1EMEHTbI U PasMepbl CBapHbIX COeAUHEHUI cneayeT
npuHUmatb no NOCT 5264, TOCT 8713, FOCT 11533, TOCT.11534, TOCT 14771, OCT 23518.

14.1.3. MNpu BbIBOpPE 31EKTPOLOB, CBAPOYHOW MPOBOAOKN U GAOCOB CneayeT y4uTbiBaTb FPymnnbl
KOHCTPYKLMIA U pacyeTHble TemMnepaTypbl, yKasaHHble B MpuaoxkeHnax B u .

14.1.4. Mpn NPOEKTUPOBAHUM CBAPHbIX COEANHEHUIA ClefyeT UCK0YAaTb BO3SMOMKHOCTb XPYMNKOro
paspyLEHNA KOHCTPYKLMIA cornacHo TpeboBaHuAM pasaena 13.

14.1.5. MNpK NPOEKTUPOBAHMWN TaBPOBbIX U YIAOBbIX CBAPHbLIX COEANHEHUI 3NEMEHTOB CTa/IbHbIX
KOHCTPYKLMA C pPacTATMBAIOWMMMN HAMNPAXKEHUAMMW,. B HAanpaBAeHUU TOJLWMHbI MPOKaTa C Lenbto
WUCKNIOYEHNA BO3MOXKHOCTU C/IOUCTOrO paspylieHna meTanna nof CBapHbIM LWBOM, KaK NpaBuno,
cnepyer:

NPUMEHATb CTaNn A8 KOHCTPYKUMA rpynfblk.l cornacHo MNpunoxkeHuto B, ¢ npegenom Tekyyectu
8o 375 H/Mm2, a TaKkXKe CTanu C rapaHTUpoBaHHbIMM MEXaHMYECKMMW CBOMCTBAaMM B HanpaBAeHMM
TO/ILLMHBI NPOKaTa cornacHo TpebosaHusm FOCT28870;

NPUMEHATbL CBapOYHble MaTepUasbl C MOHUKEHHON MPOYHOCTLIO U MOBBILWEHHOM NAACTUYHOCTbIO;
MCNONb30BaTb TEXHONOMMYECKME NPUEMbl CBAPKU, HaMpaBieHHble Ha CHUMKEHWE OCTaTOUYHbIX CBAapPOUHbIX
HaNpPAXeHUN; He NPUMEHSTb MOPOLIKOBYHO MPOBOJIOKY;

0TKa3aTbCA OT NPUMEHEHMA OAHOCTOPOHHErO Yr/I0BOrO LWBA M NEePENTU K ABYCTOPOHHEMY;

3aMeHSATb YrNoBble COeANHEHWUs TABPOBbIMM, @ B NOCAEAHMX 0b6ecneynBaTb OTHOLWEHME WUPUHDI
CBecCa K TOJ/ILUHE 3/1eMeHTOB He MeHee 1;

NPUMEHATb Pa3aesnikm KPoOMOK/0becneynsaroLLme CHUXKEHNE 06bema HamnaaBAeHHOro MeTanna.

14.1.6. CBapHble _CTblKOBble COEAMHEHWUS JIMCTOBbLIX [AeTajsen, Kak npasuio, craeayert
NPOEKTUPOBaTb NPAMbIMU €. NOAHLIM MPOBAPOM U C MPUMEHEeHUEM BbIBOAHbLIX MIAHOK. B MOHTaXKHbIX
YC/IOBUAX [ONYCKAETCA OAHOCTOPOHHAA CBAPKA C NOABAPKOM KOPHA M CBAPKA Ha OCTaloLWencs cTanbHOM
nogKknagke.

14.1.7. Pa3amepbl_CBAPHbIX Yr/I0OBbIX LUBOB N KOHCTPYKUUA COeAUHEHUA O0/IXKHbl YA0BNETBOPATb
cneayowmm TpeboBaHUAM:

a) KaTteT YF/I0BOro: LiBa kf He [o/XeH npeBblwaTtb 1,2t, rae t - HaMMeHblaa W3 TOALWMH
CBapWBaAEMbIX 3/1EMEHTOB;

KaTeT LIBA, Ha/IOKEHHOrO Ha 3aKPYr/eHHY KPOMKY ¢GacoHHOro npokaTta TOo/AWMHOW t, Kak
NpaBuao, He J0/IKeH npesblwaTb 0,9t;

6) KaTeT yrnoBoro wea kf OOMIKEH yA0BNeTBOPATb TpeboBaHMAM pacyeTa U bbiTb, Kak NpaBu/o,
He meHblle yKasaHHoro B Tabauue 38; npu Bo3MOXHOCTM obecnedyeHna 6onblueit rybuHbl npoBapa
KaTeT wea (oT 5 mm 1 6onee) B TaBPOBOM ABYCTOPOHHEM, a TaKXe B HaX/IeCTOYHOM U Yr/0BOM
COoeAMHEHMAX AOMYCKAETCA NPUHUMATb MeHbLUEe yKasaHHoOro B Tabauue 38, HO He MeHee 4 Mm; nNpu
3TOM AONONHUTENbHbIM KOHTPOMIEM AO/KHO BbITb YCTAaHOBAEHO OTCYTCTBME AedeKTOoB, B TOM 4yuc/e
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TEXHONOTUYECKUX TPELLUH;
B) pacyeTHas AJ/IMHa Yr/I0BOrO LWBa A0/MKHA BbiTb HE MeHee 4kf n He meHee 40 mm;
r) pacyeTHas AnvHa GpNaHroBoro Wea A0MKHa 6bITb He 6onee 85ﬂfkf , 3@ UCKNIOYEHNEM LLBOB, B

KOTOPbIX yCUAMe AEeNCTBYET Ha BCEM MPOTAXKEHUM LWBaA (34echb :Bf - KO3OOULMEHT, NPUHMMAEMbIN
cornacHo Tabnuue 39);

) pasmep HaxnecTkn Ao/mKeH ObiTb HE MeHee NATU TONLWMH Hanbonee TOHKOFO M3 CBapMBaeMblIxX
3/IeMEHTOB;

€) COOTHOLEeHNe pa3mepoB KATETOB YI/IOBbIX LWBOB CleAyeT NPUHMMATb, Kak npasuno, 1:1; npu
pa3sHbIX TO/LWMHAX CBapMBaEMbIX 3/1eMEHTOB AOMYCKaeTCA NPUHMMATb WBbL C HEPABHbIMKU KaTeTamu;
npyv 3TOM KaTeTbl, MpUMMbIKalolWwme K 6osee TOHKOMy nbBO K Hosee TONCTOMY 3/1€MEHTY, AOXKHbI
yA0BNeTBOpPATb TpeboBaHnAM cooTBeTcTBeHHO 14.1.7, a nnbo 14.1.7, 6;

) yrnosble WBblI CAeAyeT BbINOAHATL C MNAABHbIMIIAEPEXOAOMT K OCHOBHOMY METanay B
KOHCTPYKLMAX, BO3BOAUMbBIX B PaliOHAxX C pacYeTHbIMW TemnepaTypamu HuxKe muHyc 45 °C, a TakxKe B
CNy4anx, Koraa naaBHbIM nepexos obecneynmsaeT NoOBbILWEHWE PACYETHOrO COMPOTUBAEHMUA YCTANOCTU
CBapPHbIX COeAMHEHUN.

Tabnuua 38
Bun Bun [Ipenen MyHMMAJMBHEM KaTeT wea k , MM, IPU TOJIIMHE
coenuHeHus | CBapKu TEKYyUeCTHr f
cranu, foJjlee TOJICTOTO M3 CBAPUBAEMEIX B3JIEMEHTOB
H/MM2 t, MM
4 =5 (6= |11 - |17 - [23 - [33 - [41 -
10 16 22 32 40 80
TaBpoBoOe cC|PyuHasa o 285 4 4 4 5 5 [ [
IOIBYyCTOPOH- [OnyroBas |Ce. 285 4 5 [ 7 8 9 10
HVIMU no 390
Y TJIOBBIMM
B aMM " 390 " 590 5 6 7 8 9 10 12
HaxmiecTou-
HOe U ABrToMma- (o 285 3 4 4 5 5 6 6
yTJIOBOE TUYEeC— Ce. 285 3 4 5 6 7 8 9
Kag u no 390
MexXaHU-—
3UPO-— " 390 "590 4 5 6 7 8 9 10
BaHHAaA
TaBpoBOEe C|PyuHasa o 375 5 9 7 8 9 10 12
OMHOCTO— oyroepas
POHHUMM
Y TJIOBEIMU ABTOMa-— 4 5 6 7 8 9 10
B aMU TUYEeC—
Kasgau
MeXaHU—
3UPO—
BaHHASA
[IprMeYaHMgs. L. B KOHCTPYKUMSAX M3 CTaJdM C IpelelioM TeKydeCTM CBEHIIe
590 H/MM2, anTakxe M3 BCex CTajleil nOpy ToJuMHEe 5JieMeHTOB Oojiee 80 MM
MMHVMAJIBHEMARKATET WBOB CJledyeT [OIPMHMMATL I[I0 CHIelUMaJIbHEIM TexXHUYECKMUM
YCJIOBUSM.
2. B KOHCTPYKUMAX TPYyNNe 4 MMHUMMAJIBHHEM KaTeT ONHOCTOPOHHUX  YIJIOBEIX
WBOB CJlelyeT yMeHbllaTh Ha 1 MM [OpM TOJIIMHE CBapMBaeMEX 3JjleMeHTOB o 40 MM
M Ha 2 MM - IIpM TOJIIMHE 3JIeMeHTOB cBblle 40 MM.




Tabnuua 39

Bun ceapkm npm [TonmoxeHue mwBa |Kosddu- 3HadveHusa KO3PPULMEHTOB
OVaMeTpe CBapPOYHOM LMEHT Bera u OeTa IOIpPM HOPMAJIbHEIX
IIPOBOJIOKM CIIJIOWHOI'O f z
ceueHusa d, MM pexmuMax CcBapky M KaTeTax
MBOB, MM
3 -8 |9~ 12414 - 1l6|ce. 16
ABTOMaTMUECKaAsS IIpPHU B snomouky BeTa 1,1 0,7
d=3 -5 f
BeTa 1,15 1,0
z
HuxHee BeTa 1,1 0,9 0,7
f
Bera 1,15 1,05 1,0
z
ABTOMATHUUECKAS U B Jomouky GeTa 0,9 0,8 0,7
MeXaHM3MPOBaHHAsS INIpU £
d=1,4 -2
teTa 1,05 1,0
Z
HuxHee, SeTa 0,9 0,8 0,7
TOPM30OHTAJILHOE, f
BEepTUKaJbHOE
BeTa 1,05 1,0
z
PyuHasa u B momouky BeTa 0,7
MexXaHM3MPOBaHHAa IIpK f
d < 1,4 nm
IIOPOIKOBOM Huxgee, BeTa 1,0
IIPOBOJIOKOM TOPUBOHTAJNBHOE, z
BepTHUKaJbHOE,
IIOTOJIOUHOE

14.1.8. [na yrnosbix WBOB, Pa3mMepbl KOTOPbIX YCTAaHOB/EHbI B COOTBETCTBUM C PACYETOM, O/1f
3/1IeMeHTOB M3 CTanAn C Npegenom Tekyyect go 285 H/MmM2 cnepdyeTt, Kak NpaBuio, NMPUMEHATb
3/1eKTPOLHbIE MaTepuasbl, YAO0BAETBOPAOLWME YCIOBUAM:

R,>R,. . NpYU.MeXaHN3MpPOBaHHOW CBapKe;

LIR, < wa <R, /. /ﬂf - NPV PY4YHOW CBapKe;
ONA 3NEeMEHTOB M3 CTann C Npeaenom TeKydecTu ceblle 285 H/mMm2 aonyckaetcA MpUMEHATb

3/1eKTPOAHbIE ,MaTePUasbl, YAOBNETBOPAIOWME YCNOBUIO R,. <R, <szﬂz/ﬂf (3pecb ﬂf n B. -
K03 MLUMEHTbI,'3aBUCALLME OT TEXHONOTMM CBAPKM M KaTeTa LWBa M onpeaensaemble no tabauue 39).

14.1.9204HOCTOPOHHME Yr0BbIE LWBbI B TABPOBbIX COEANHEHMAX 3/IEMEHTOB M3 CTa/M C Npeae/iom
Tekyyectn go 375 H/MM2, Kak npaBuno, cneayer NPUMEHATb B KOHCTPYKLMAX, 3KCMAyaTUPyembiX B
HearpeccuBHon mau cnaboarpeccuBHoM cpege (Knaccudukaums no CHuM 2.03.11) B oTanauBaembIx
NoMeLLLeHUNAX:

ONA NPUKPENIEHUA NPOMEKYTOUHbIX pebep KecTKoCTU U anadparm - B KOHCTPYKLMAX BCEX rpynn,
KpOMe KOHCTPYKLMIA rpynnbl 1, paccunTbiBaembIX Ha YCTaNOCTb;
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ON1A NOACHbIX WBOB CBAaPHbIX ABYTAaBPOB - B KOHCTPYKUMAX rpynn 2 1 3 (Kpome 6anoK ¢ ycnoBHoM
rmbkocTbio crerkn A, > 6\ R, /0, ) npu TonwmHe creHkn I, B KONOHHAaX M CTOMKax 40 12 MM U B

6ankax go 10 mm, npu BbINONHEHUM LLIBOB MEXAaHNU3UPOBAHHOW CBAapPKOW C KAaTETOM LUBA kf >0,8¢, //Bf;
npw 3ToMm cnegyeT yuntbiBaTb TpeboBaHua 15.3.3 n 15.5.5;

[ONA BCeX KOHCTPYKTMBHbBIX 3/IEMEHTOB - B KOHCTPYKUMAX rpynnbl 4.

KateTbl OAHOCTOPOHHMX LIBOB CreAyeT NPUHUMATbL NO pacyeTy, HO HE MeHee YKa3aHHbIX B
Tabnnue 38.

OfHOCTOPOHHME YrNOBble WBbI He cnegyeT NPUMEHATb B KOHCTPYKUMAX 3A4aHUA U COOPYKEHUM,
OTHOCAWMXCA K | YPOBHIO OTBETCTBEHHOCTM, BO3BOAMMbIX B PaliOHaX € CEMCMMYHOCTbIO 8 6annos u
Bbllle, B pallOHax C pacyeTHOM TemMnepaTypoh Huke muHyc 45 °C, B KOHCTpyKumax rpynn 1, 2, 3 B
3[aHMAX C KpaHaMM perMmoB paboTbl 7K (B Lexax MeTannypruyeckmx npomssoacTe) U 8K, a Takke B
6anKax U purensix paMHbiX KOHCTPYKLUMI, paccumTbiBaeMbIX CORIAacHO TpebosaHmam 8.2.3, 8.2.6 1 8.2.7.

14.1.10. MpepbiBUCTbIE YrN0Bble CBapHble LWBblI AOMYCKAETCA NPUMEHATb NPU CTAaTUYECKOWM
Harpyske npu M3bbITOYHOM Hecyllell cnoCOBHOCTM HENpPepPbIBHOMO WBA MUHUMAbHOTO pasmepa Aas
COeAMHEHNN B KOHCTPYKUMAX Tpynnbl 4, a TakkKe B PEKOHCTPYMPYEMbIX KOHCTPYKUMAX rpynnbl 3, B
pailoHax, KPOMe WMELWMX pPacyeTHyl Temnepatypy Huxe»muHyc 45 °C, u sKcnayaTmpyembix B
HearpeccuBHbIX AN cnaboarpeccuMBHbIX cpesax.

Pasmepbl CBapHOro LWBA A0/I*KHbl COOTBETCTBOBATL. TpeboBaHmam 14.1.7.

PaccTosiHMe s MeXKay y4yacTKaMu CBApHbIX LWBOB. (PMCYHOK 19), Kak npaBuao, He AOJIKHO

MpPeBbILLATh O4HOTO M3 3HaueHuit: 200 mm, 127, B ckatom 3nemeHTe (Lmin -TOMLLMHA CAMOrO TOHKOTO

N3 coegMHAEMbIX 31EMEHTOB), 16 ;. 8 pacTAHYTOM 3AeMeHTe. B KOHCTpyKLMAX rpynnbl 4 pacctoaHue s
Aonyckaetca yseanduunTb Ha 50%.

a) T I-1

TITVITY TITTITIVY TTTVTITOY

I..| s .l s L.,
1]
0) =1 2-2

e A
T i)

Il s |1 s |l s

a +B.HaXxNeCcTo4yHOM coeguHeHuu; 6 - B TaBPOBOM COEANHEHUU
PucyHoK 19. Cxema NpepbIBUCTbIX YI0BbIX CBAPHbIX LLIBOB

Mpn HanoXeHuU NPepbIBUCTOrO WBa creayeT NpeaycMaTpmBaTh OB MO KOHLAM coeauHAeMbIX

YyacTen 3NeMeHTOB; 4/IMHa [,,; 3TOro WBa B 31€MEHTaX COCTABHOIO CEYEHMNA U3 MAACTUH [ONIXKHA 6bITb He
meHee 0,75b, faetb,- WnprHa 6onee y3KoM M3 cCOeANHAEMbIX NAACTUH.

4.1.11. Yrnosble cBapHble LBbI, PACMOJIOKEHHbIE NO MNEPUMETPY OTBEPCTUA WUAWM NpPOpPE3EN,
OOMyCcKaeTca NPUMEHATb B HAX/JIECTOYHbIX COeAMHEHUAX B CAy4vasax, npedycmoTpeHHbix 14.1.10, ana
nepegayn ycunuii B NJIOCKOCTU HaXNeCTKWU, NpefoTBPALLEHUA MNOTEPU YCTOMYMBOCTM 3/1EMEHTOB
HaxNeCTKN UM KOHCTPYKTUBHbIX COEAMHEHWNI 31EMEHTOB.

4.1.12. NpoboyHble WBbI, 3aN0NHAOWMNE HANAABAEHHBIM META/IZIOM BCIO MOLWAAb KPYFbIX UK
WeneBblX OTBEPCTUN, AOMYCKaeTCcA MNPUMEHATb B HaX/JeCTOYHbIX COeAMHEHUAX B CAyYasX,
npeaycmoTpeHHbix 14.1.10, TONbKO ANA NpeAoTBPALLEHNA NOTEPU YCTONUYMBOCTU 31EMEHTOB HAX/IECTKM



WAWN SN KOHCTPYKTUBHbBIX COEANHEHWUI 31€MEHTOB.

TonwuHa npoboYHOro WBa A[O/MKHA ObiTb: HE MeHee TOAWMHbI t MNPOCBEPNEHHOrO WU
npopes3aHHOro anemMeHTa, Ho He bonee 16 mm; He meHee 0,1 AnMHbI Npope3n AMbo 3HaveHur 0,45d nau
0,45b (rge d u b - AMameTp oTBEpPCTMA U WIMPUHA NpPope3n, paBHble d >=t+ 8 MM 1 b >=t + 8 mm).

PacctonHue mexay LeHTPaMmu OTBEPCTUN UAW MPOLO/IbHBIMU OCAMU NPOPe3ein AO0NKHO bbiTb He
meHee 4d nnu 4b.

14.1.13. MNpumeHeHNe KOMBUHUPOBAHHbIX COEAMHEHUIM, B KOTOPbIX YacTb CABMIAOWErO YCUANSA
BOCMPUHUMAETCA (GPUKUMOHHBIM COeAMHEHMEM, @ YacTb - CBAPHbIMWU ILIBAaMM, AOMYyCKaeTca npu
YCNIOBMMW, YTO CBAPKa BbINOJIHEHA NMOC/AE 3aTAXKKM OONTOB Ha PacYeTHOE yCUIMe U C nocneayowen nx
OOTAXKKOM B C/ly4ae HEOOX0AMMOCTM.

Pacnpepenexne ycunma mexay OPUKLUMOHHBIMM M CBAapHbIMM COEAUHEHUAMWU [O0NyCcKaeTca
NPUHUMATb MPOMOPUMOHAZbHO MX Hecywum cnocobHocTaAM. [lpumeHeHMe B KOMOWHMPOBAHHbIX
coeanHeHnAX 60NTOB 6€3 KOHTPOANPYEMOTO HATAKEHNA He AOMYCKABTCA.

14.1.14. PacyeT cBapHbIX CTbIKOBbIX COEAUHEHWUI Npu AEWUCTBMM oceBoi cuibl N, npoxoaalen
yepes LUEHTP TAXKECTU COeANHEHMUA, CNeayeT BbINONHATL No dopmyie

N/dR,y)<1 (175)

roe t - HauMeHbLas U3 TONLUMH COEANHAEMbIX SAEMEHTOB;

[,- pacyeTHaA A/MHA LWBA, PaBHAA MOJIHOW ero A/MHEe, YMEeHbLIEHHON Ha 2t, MAM NOSHON ero
OJIVHE, eC/IM KOHLLbI LWBA BbiBEAEHDI 33 Npeaesibl CTbIKa.

Mpu pacyeTe cBapHbIX CTbIKOBbIX COEAMHEHWUI 3IEMEHTOB M3 CTa/In C OTHOLLIEHNEM R 1y, > Ry,
3KcnayaTauusa KOTOPbIX BO3MOMHA W MOC/Ae AOCTMMKEHUS METANIOM Npeaenia TEKYYeCTH, a TaKKe U3

2

CTann C npeaenom TeKyyecTu Ryn > 440 H/mm®™ g dopmyne (175) BmecTo Rwy cnefyet NPUHUMATL
L

PacueT cBapHbIX CTbIKOBbIX COeAMHEHMUIA BbIMONHATD HE TPebyeTca Npu NPUMEHEHUN CBapPOYHbIX
MaTepuanoB cornacHo MpunoxeHuto I, (NOAHOMINPOBAPE COEAUHAEMbIX 31EMEHTOB U (HU3UYECKOM

KOHTPOJIe KayecTBa COeANHEHWUI NPU PaCTANKEHUN.
14.1.15. CBapHble CTbIKOBble COEAMHEHWNSA, BbINOJHEHHbIE 6€3 PU3NYECKOrO KOHTPOSA KayecTsa,

npn oaAHOBpPEMEHHOM AEVICTBMM Bl OAHOM N TOM XKe CeYeHUN LWBa HOPMa/bHbIX O, n Gwy n

KacaTesibHbIX Ty HaMPAXEHWt cremyeT NposepATh No dopmyne (44), npuHUMas B Heit

O-x = O-wx; O-y = O-wy ’ TXy = TWXVV ’ R}’ = RW’ .
14.1.16. PacyeT cBapHOTO, COeAMHEHMA C YI/IOBbIMM LWBAMMK NpuU AeictBun cunbl N, npoxoasien
yepes LEHTP TAXKECTU COeAMHEHUA, creayeT BbINONHATL Ha cpe3 (YCN0BHbIA) MO O4HOMY W3 ABYX
ceyeHui (pucyHok 20) no dopmynam:

'BfR f N
S W o< —<1.
npu =1 no metanny wea ; (176)
ﬂszz ﬂ/k/lWwayc
npwu ﬂ >1no metanny rpanmnupl cnnasnexns al <1 (177)
g’ ﬁszz v : ﬂzkj' lewzj/c '

rae ZW - pacyeTHaA A/IMHa WBOB B CBAPHOM coeAUNHEHUUN, paBHaA CYMMapHOVI ANnHe BCex ero
Y4aCTKOB 3a BbIHETOM NO 1 cm Ha Kaxkaom HenpepbIBHOM y4acCTKe LWWBa;

ﬂf’, ﬂz - KoadPULMeEHTbI, NPUHUMaemble no Tabanue 39.



1 - no meTanny Wea; 2 - N0 MeTaly rPaHuLLbl CNaBeHnn

PucyHok 20. Cxema pacyeTHbIX CeYeHU
CBApHOro CoeIHEHMA C Yr/I0BbIM. LLIBOM

14.1.17. PacyeT cBapHbIX COEAMHEHWNA C YrNOBbIMW LWBaMWU MNpU AEACTBUM MOMeHTa M B
NAOCKOCTM, MNeprneHANKYNAPHON MNOCKOCTU PaCcrofIOKEHMA LIBOB, C/aeAyeT BbINOJHATL Ha cpes
(ycnoBHbIi) No ogHOMY M3 ABYX cevyeHuit (cm. pucyHok 20) no/dopmynam:

no meTtajnny LWBa

MW R, x) <Ta7s)
Nno MEeTanny rpaHunubl cniasaeHnA

M I/W.Rgy )1, (179)

roe Wf n W. - momenTbl COMPOTUBAEHMA PACYETHBIX CEYEHMI CBAPHOINO COEAMHEHMA NO MeTanny
LWBA M NO MeTa/Ily rpaHuLLbl CNAaBAEHUA COOTBETCTBEHHO.

14.1.18. PacuyeT CBapHOrO COEAMHEHWA 'C YrAOBbIMM LWBaMKW NpPU AEUCTBUM MOMeHTa M B
MJIOCKOCTM PACMOIONKEHUA ITUX LWBOB ClefyeT BbiNOMHATb Ha cpe3 (YCNOBHbIA) MO OAHOMY U3 ABYX
ceyeHun (cm. pucyHok 20) no popmynam:

no meTtasy LWBa

Mx* +y2

<1;(180)
no MeTany rpaHuLbl CnaaBAEHMUSA
M\/x2 + 97
T <1, (181)

(sz + ]zy)sz}/ c

roe X Uy - KOopAMHaTbl TOYKM CBAapHOro coeanHeHus, Hanbonee yaaneHHoW oT ueHTpa Taxectn O
pacyeTHOro cedenusn 3Toro coeamHeHns (pUcyHok 21);

I/x, ij - MOMEHTbl MHEPUMNN pacyeTHOro cevyeHmA CBaApPHOro coeguHeHMA NO METaNNy LWBa

OTHOCUTE/IbHO Ero FAABHbIX OCEM X - X U Y - Y COOTBETCTBEHHO,

IZX, [zy - TO e, N0 MmeTa/ny rpaHnubl cnaaBneHUA.



e’ C—— e
T ' Ty
7]
Ty
>
X — x
I

PucyHok 21. PacyeTHada cxema CBapHOro coeauHeHuA

14.1.19. Mpwn pacyeTe CBapHOro COEAMHEHWMA. C YINOBbIMW, LIBAMM Ha OAHOBPEMEHHOE AeNCTBME
npoaonbHo N 1 nonepeyHon V cun u momeHTa M (CM. pUCYHOK 21) foMKHbI ObITb BbINOJIHEHbI YC/10BUA

Tf /(wa]/c) S 1 7! z-z /(sz}/c) S l ’ (182)

rae Tf nt, - HanpAXxXeHunAa B TOYKe pacYeTHOro ce4yeHMA CBapHOro coegnHeHMA No MmeTanny wea n
no meTanny rpaHuubl CnaaBa1eHUA COOTBETCTBEHHO, onpedenAaemsblie no d)opmyne

T= \/(TN + z'Mx)2 +(7, +TMy)2 . (183)

14.1.20. HaxnecTo4Hble coeanHeHns 3AeMEHTOB TONILLMHOM 40 4 MM AOMNYCKAeTCcA OCyLWecTBAATb
TOYEYHbIM LUBOM AYyroBOM CBAPKOM CKBO3HbIM MPON/IaBAeHMEM; MPU STOM HECyLLYH CnocobHOCTb O4HOM
TOYKK cieyeT NPUHUMATbL PaBHOMMEHbLIEMY U3 ABYX NpeaesibHbIX 3HaYeHUN:

npu cpese

Ns = O’zgdszun; (184)
npw BbipbiBe
Nt = ﬂdtle ’ (185)

roe d - AMameTP,TOYEYHOro LWBa B NJOCKOCTU COeAMHAEMbIX SN1EMEHTOB, NPUHMMaeMblit no FOCT
14776;

npu NpuMeHeHMn cnocoba ceBapku, He npegycmoTpeHHoro FOCT 14776, 3HavyeHue d cneayet
COrNacoBbIBaThiM. NPUHUMATL B YCTAHOBJAEHHOM NOPALKE;

B =11 npn.ceapke snemeHToB paBHOMN TOALMHBI;
B =19 npicBapke 3nemeHTOB € pasHbIMK TOALMHAMM, OTAMYAKWMMNCA B 2 1 6onee pasa; npu

MeHbLUeM OT/INYUMU B TOJILLUMHAX 3HAYEHNE B cnegyet NPUHMMATbL MO MHTEPNONALMUN;
t - MeHbLLIaA 13 TO/LWNH CBAapMBAEMbIX 91€MEHTOB.
14.2. bontoBble COeAUHEHUA
14.2.1. Ana 60NTOBbIX COEAMHEHWI 3SNEMEHTOB CTa/lbHbIX KOHCTPYKUMIA cneayeTr NPUMEHATb
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60nTbl cornacHo MpunoxeHuto I'.

14.2.2. BonTbl cneayeT pasmellaTb corfiacHo TpeboBaHMAM Tabauupl 40, NpyM 3TOM B CTbIKax U B
Yy3/1aX Ha MUHUMAJIbHbBIX PACCTOAHMAX, @ COEAMHUTENIbHbIE KOHCTPYKTUBHbIE BOATbI, KaK NPaBuo, Ha

MaKCUMa/IbHbIX PACCTOAHUAX.

Tabnuua 40

XapakTepuCcTHUKa PACCTOSHMSA M IIpenejyla TeKydeCTU COeNMHSIEMEBIX

Paccrogauue npu

OKaﬁMHHDMMX YI'OJIKOB HpM paCTHXGHMM VM CXaTum

B) MaKCHMaJIBHOE B cpenme pﬂnax, a TaKXe B Kpaﬁme pﬂnax
OpM HaJIWUUM OKAVMIISOIMX YTOJIKOB :

IpY PacCTIXEeHUN

opy CcxaTum
2. PaccTossHMe OT LeHTpa OTBepCcTMsa IJjisg OOMATa. IO Kpas
2JIeMEeHTa :

a) MMHMMAJIbLHOE BIOJIb YCUJINMA:

npu R <= 375 H/mmM2

yn
npn R > 375 H/mm2
yn

©) TO Xe, IOINepeK yCUImA:

npu OOPEe3HBIX KPOMKax

IPY NPOKATHHX KPOMKAaX

B) MaKCUMaJIbHOE

T') MMHMMAJIbHOE BO OQPUKLMOHHOM COEOMHEHUM IPpU JI0OOM

KpoMKke U JioOOM HalpaBJIEHUNM yCUIIS
3. PaccTosHMe MMHUMAJIBHOE MexIy LeHTpaMu OTBEPCTMM BIOJIb
ycunusa njasg OoJITOB, pa3MellaeMBIX B MaxXMaTHOM Iopsalke

3JIEMEHTOB pasMelleHUM
BOJITOB
1. PaccTofdHMe MeXIOy LEeHTpaMM OTBEpPCTMM Oja OOJITOB(B JIOOOM
HalpaBJIEHUN :
a) MHMHMMAaJIbHOE :
npu R <= 375 H/MM2 2,5d
yn
npu R > 375 H/MMm2 3d
yn
0) MakKCuUMaJlbHOE B KpaMHUX palax OPpM OTCYTCTBUHU 8d mmm 12t

16d mam 24t
12d mnm 18t

1,5d

1,2d
4d mam 8t

1,3d

u + 1,5d

ObosHaueHUs, NpuHATEE B Tabmnuue 40:

IOOJDXHO OBITH yKa3aHO B IIPOEKTe) .

n

(He mo Burszary) .

d - mDmamMeTp OTBepCTMA OJa O0JTa;

t - TojnmmHa HauboOJIee TOHKOI'O HaApPyXHOT'O 3JIEMEHTA;

U — pPacCTOsHME /MOINEePeK yCHUIMA MeXOy paiaMu OTBEPCTUIM.

IpumMedaHusa. 1. JIuaMeTp OTBEPCTMM CJlefyeT NPMHMMATL: IOJa OOJTOB KJjlacca
TouHOCTM A d = d 5, 013 00JITOB KJIacCa TOYHOCTM B B KOHCTPpyKUMAX onop BII,

b
OPY m KC d =d + 1.MMmM, B ocTajgbHHX chayduasx d = d + (1; 2 wiam 3 MmMm), TOe
b b

d - omameTp 6OoJITa.
b

2. B oBHOOOJNTOBEIX COEIMHEHMSIX BJIEMEHTOB pemeTKM (packocos "
PacCHOpPOK) e KPOME I[NOCTOSAHHO paboTaomyx Ha pacTIxXeHue, npm TOJIIMHE

3JIEMEHTOB O 6 MM M3 CTajlu C IpelnejioM TekyuecTu no 375 H/MmM2 paccrosgHue
OT Kpad SHJIeMEeHTa OO LIEHTpa OTBEepCTMA BIOJIb YCUIIMA OOIIyCKaeTC4d IIPVMHVMAaTb
1,35d (6es3 nmomycka NpM M3TOTOBJIEHUM DJIEMEHTOB B CTOPOHY YMEHBIUIEHUS, O UeM

3. Ipw pasMemeHMy OOJITOB B IaxXMaTHOM [OPSAIKEe Ha PacCTOSHMM, HE MeHee
YKas3aHHOTO B INO3. 3, CedYeHMe DJIEMEHTa A CcJelyeT OIpenesiiTb C Yy4YeTOM

ocyabJjieHus ero OTBEPCTUAMM, PACIIOJIOXEHHBIMM B OIHOM CEeYeHMNM IIOINEepeK YCUIJIMA




Mpy NpUKpenneHnn yroaka o4HOM MOKOW 6oATamu, pasmeLllaeMbiMMU B LUAXMATHOM MopAaKe,
0oTBEPCTUE, Hanboee yaasneHHOe OT ero KOHLA, caeayeT pasMelLaTb Ha PUCKe, BanKanwein K obyLLKy.

JonyckaeTca KpenuTb 31eMeHTbl 0AHUM HoNToM.

14.2.3. bonTbl Knacca TOYHOCTU A credyeT NPUMEHATb AN1A COeAMHEHUM, B KOTOPbIX OTBEPCTUSA
NpPoCBep/ieHbl HAa NPOEKTHbIV AMAaMETP B COBPAHHbIX 3/1eMeHTaxX, IMB0 NO KOHAYKTOPaM B OTAE/bHbIX
3NeMeHTax U peTtansx, Mbo npocsBepaeHbl MAWM NPOAABAEHbl HA MEHBWWIN ANAMETP B OTAENbHbIX
OETanax c nocnenytoLLel paccBep/NoBKOM A0 NPOEKTHOrO AMamMeTpa B COBpaHHbIX'3ieMeHTax.

BonTbl KnaccoB TOYHOCTM B B MHOrobonTOBbIX COEAMHEHUAX. cnefyeT MPUMEHATb AnA
KOHCTPYKLMIA U3 CTann C npeaenom Tekydect ao 375 H/mm?2.

B coegmHeHuax, rae 60nTbl paboTaloT NPENMYLLECTBEHHO HA/PACTAXKEHWE, KaK NpaBuao, cieayet
NPUMeHATb BOATbI KNACCOB TOYHOCTU B MAM BbICOKONPOUHbIE.

14.2.4. bonTbl, UMetoLWwMe No ASIMHE HEHAPE3aHHOM YacTW YHACTKM C Pas/IMYHbIMKU SMaMeTPamu,
He ciedyeT NPUMEHSTb B COEANHEHMUAX, B KOTOPbIX 3TM 60Tl PaboTalOT Ha Cpes.

14.2.5. Pe3bba 60nTa, BOCMPMHMMAIOLWLErO cABUrawollee YCUAME, B 3/IEMEHTAX CTPYKTYPHbIX
KOHCTPYKLMIA, ONOP JIMHUI SNEKTponepeaaym U OTKPbITbIX ‘PacnpeaenmTenbHbIX YCTPOMUCTB, a TaKXe B
COeAUHEHUAX NPU TOJILMHE HAPYXKHOro 3/1emMeHTa A0 8, MM JZO0J/KHA HaxoAuUTbCA BHe nakeTa
COEANHAEMbIX 3/IEMEHTOB; B OCTa/IbHbIX C/ly4anx pe3bba 60/4Ta He AOMKHA BXOAWUTbL BrAyOb OTBEPCTUA
601ee YeM Ha NONOBMHY TO/LMHbI KPANHErO 31eMEHTA CO.CTOPOHbI FANKK NAK CBbie 5 Mm.

14.2.6. YcTaHOBKY Wanb Ha 601Tbl cnegyeT BbINOAHATL cofnacHo TpebosaHmMam CHuMM 3.03.01.

B pacyeTHbIX coeauHeHMAx ¢ BonTamm KnaccoB TOMHOCTM A M B (3a MckaodeHMem KpenaeHus
BCMOMOraTe/IbHbIX KOHCTPYKUMI) cnepyeT npenycMaTpuBaTb Mepbl MPOTUB CaMOOTBMHUMBAHMA raek
(nocTaHOBKa NPY*KUHHbIX WaKb, BTOPbLIX raeKk u gp.).

14.2.7. Ha CKOLEHHbIX MOBEPXHOCTAX COeAMHABMBIX AeTanelt U 31eMeHTOB (BHYTPEHHME rpaHu
MOJIOK A4BYTaBPOB W LIBENNEPOB) MO ro/10BKM/O0NTOBMAN ralikn cnesyeT yCTaHaBAMBaTb KOCble Walibbl.

14.2.8. inameTp otBepcTUs ana 60ATOB BANEMEHTAX U3 NPOKaTa A0/KeH cooTBeTcTBOBaTbL FOCT
24839 n npumeyanmio 1 Tabanupl 40.

14.2.9. PacyeTHOe ycuane, KOTOPOE MOXKET ObITb BOCMPUHATO O4HUM 6OATOM, B 3aBUCMMOCTU OT
BMAA HaNPAXEHHOro COCTOAHUA cneayeT onpeaenatb no Gopmynam:

npu cpese

Ny =R, Any,7.;(186)
npv CMATUM

Nbp = Rbpdszb?/c; (187)
Npv PacTAXeHUn

Ny, =R, 4,7.,(188)

rae Rbs, Rbp, Rb; - pac4yeTHble CONPOTUBIEHUNA OAHOGOI’ITOBbIX COEAMHEHMVI,‘

Ay n A;,n - MAOLWAAN CeYEHUI CcTepKHA 6onTa 6pyTTO M pPe3bboBO YacTU HETTO COOTBETCTBEHHO,
NPUHUMaEMbIe,cornacHo Tabanue .9 MNpunoxkeHus I;

ng - uncno PacyeTHbIX Cpe30B O4HOro 60]1Ta;

d,, - HapyXHBIN AMameTp cTepHA 6oATa;

2f- HaMMeHbllaa CyMMapHas TOALMHA COeAMHAEMbIX S7E€MEHTOB, CMUHAEMbIX B OZAHOM
HanpasaeHuu;

Ve - K0addUUMEHT ycnoBmin paboTbl, onpeaensaemblit no Tabavue 1;

Vb - Ko3ddUuMeHT ycnosun pabotbl 60ATOBOro coeguHeHun, onpeaensemoii no Tabavnue 41 um
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nprMHMMaemsbiit He 6onee 1,0.

Tabnuua 41
XapakKTepnucTuKa Ipenen SHauenus a/d, s/d 3HaueHMne
TeKydeCcTu kKoo dOULIMEeHTa
R cTanm raMMa
BoJITOBOTO HAIpPSAXEeHHOTO yn b
CoenMHEeHUs COCTOSHUSA COEeNMHSIEeMBIX
3JIEMEHTOB,
H/Mm2
OnHobGosiTroBOE, Cpez - - 1,0
BOoJIT KJIACCOB
TOYHOCTM A, B CmaATHe Io 285 1,5 <= a/d<= 2; 0,4a/d + 0,2
VI 1,35 <=ma/d <'1,5 a/d - 0,7
BBICOKOIIPOYHEIM
Ce. 285 0,5a/d
no 375 0,67a/d - 0,25
Ce. 375 a/d >= 2,5 1,0
MHoTOoBOJNITOBOE, Cpen - - 1,0
OOJITE KJIaCca
TOYHOCTHU A CMmaTHe Io 285 1,5 <= a/d <= 2 0,4a/d + 0,2
2/<= s/d <= 2,5 0,4s/d
CB./285 0,5a/d
no 375 0,5s/d - 0,25
Ce. 375 a/d >= 2,5 1,0
s/d >= 3 1,0

a — paccToAHME BIOOJIb YyCHMIMA OT Kpas DJIEeMeHTa OO LeHTpa Oamxammuero
OTBEPCTUSA;

S — pacCTOSHME BIOJNb YCUNMA MeXIy LeHTpaMy OTBEpPCTHUM;

d - mmamMeTp OTBepCTUS IOngpboiiTa.

IpuMmeuanusa. 1. g pacueTa MHOT'OOOJITOBOT'O COEOMHEHMS Ha CpPEe3 U CMATUE
opy 6oJiTax KjlacCa TOYHOCTMB, a TakKxe I[IpM BHCOKOINPOUYHEIX OojiTax ©6es
PeETYyNIMPYEMOT'O HATAXEHMS IIPpM BCexX 3HadeHMAX Ipelejla TekydecTu R cTanm

yn
COeOMHSAEMBIX BSJIEMEHTOB  \3HaueHud KkosddMuuMeHTa TIaMMa CJedyeT yMHOXaTb Ha
b
0,9.

2. Ina pacuefa MHOI'OOOJITOBOT'O COEIMHEHMS Ha CMATHMEe CJlefyeT IPUHMMATb

3HaueHMe TIaMMa , MeHbliee M3 BHUMCJIEHHEIX [OPM NPUMHATHX 3HadeHuax d, a, sS.

O6o3HaueHUs, IIPUHATEE B  Tabjuie 41:

b

14.2.10. Mpwn, genctesumn Ha 6oaTOBOE coeauHeHue cuabl N, NPoOXoAAallel Yepes LLeHTP TAXKeCTU

coeanHeHMA, pacnpegeneHune 3TOM cuAbI mexay 6onTamum cneayetr npuHNMaTb paBHOMEPHbIM. B aTom
CﬂyqaeKOﬂMHeCTBO60ﬂTOBBCOEAMHEHMMCﬂEAyETOHpEAEﬂﬂTbHO(bOpMYﬂe

nz N/Nb,min, (189)

rae AQmm1- HauMeHbllee W3 3HaYeHUM AQS nnn )%w’ AnMbo 3HayeHue AQ” Bbl4NC/IeHHOE

cornacHo TpeboBaHuam 14.2.9.



B cnyuanx, Koraa B CTbike pacctosHue | mexkay KpanHumu 6oaTamm BAOAb CABUIAIOLLErO YCUAMSA
npesbilwaeT 16d, 3HayeHme n B popmyne (189) cneayeT yBennumBaTth nytem AeneHUa Ha KOsdPULMeHT

B=1-0, 005(1/51—16), NpMHUMaembli paBHbim He MeHee 0,75. 3To TpeboBaHWe He
pacnpocTpaHsaeTca npu AeUCTBUM YCUAUA NO BCeW ANMHe coeAuHeHua (Hanpumep, B MOSACHOM
coeauHeHUn 6anku).

14.2.11. Npu aencteum Ha 6oATOBOE COEAMHEHNE MOMEHTA, BbI3bIBAKOLWEIO CABUM COEANHAEMbIX
3/1IeMEHTOB, pacnpeaeneHune ycuamm Ha 6onTbl cieayet NPUHMMATbL NPONOPLMOHANBHO PACCTOAHMUAM OT
LeHTpa TAXKECTM coeauHEeHUA 10 paccmaTpmeaemoro bonTa.

Ycunune B Hanbonee Harpy>eHHom bonte Nb,max He A0/IXKHO NpeBbilUaTb MEeHbLUEIo U3 3HaAYeHU

Ny vnu Nbp, BbIYMCNEHHbIX cornacHo TpebosaHmam 14.2.9.

14.2.12. MNpwn oAHOBpPEMEHHOM AEWCTBUM Ha OonToBOe  coeAMHEHME CUAbl U MOMEHTa,
OENCTBYIOLMX B O4HOW MNOCKOCTU WU BbI3bIBAIOWMX CABUI COEANHSAEMbIX-3/1€MEHTOB, BONTbI creayeT
NnpoBepsATb Ha paBHOAeNCTByloLlee ycuame (B Hambosiee HarpyKeHHom 60/1Te, KOTOpoe He AO0NXKHO

NpeBbIlaTh MeHbLLIEro 13 3Hauenunit Ny nau Nbp, BblUMCNEHHbIX COracHO TpebosaHmam 14.2.9).

14.2.13. Npn oaHOBpPEMEHHOM AENCTBUM Ha HoNToBOE COEAUHEHNE YCUNIA, BbI3bIBAIOLWMUX CPE3 U
pacTaykeHne 601ToB, Hanbosiee HaNpPsAXKeHHbIW 60T, Hapaay ¢ npoBepKoit no ¢opmyne (188), cnegyet
nposepsTb No dpopmyne

JON, /N, + (N, Yl (190)

rae NV, u N, - yeunus, geiicteytowwme Ha 60T, Cpe3biBaOLLEE U PACTAMMBAIOLLEE COOTBETCTBEHHO;

Ny, Ny, - pacueTHble ycunus, onpegensemble corfacHo Tpe6osaHmam 14.2.9.

14.2.14. B KpenneHuMAx OAHOro 3JieMeHTa, K Apyromy u4epe3 MpPOKNAAKM WAN  UHble
NPOMEKYTOUHbIE 3/IEMEHTbI, @ TAK)KE B 3/1eMeHTaX C OAHOCTOPOHHEN HaKNaAKoOW KondecTBo 60nTOB No
CpPaBHEHMUIO C pacyeToMm ciedyeT yBeanymsatb.Ha 10%.

Mpy KpenneHusax BbICTYNAOWMX MONOK YFONKOB WAM LUBE/IEPOB C MOMOLLbIO KOPOTbIWeEN
KonyectBo H60ATOB, NPUKPENAAOLNX KOPOTbILW K 3TOM NOJIKE, NO CPAaBHEHMIO C Pe3ynbTaTOM pacyeTa
cnepyet ysennumeatb Ha 50%.

14.2.15. dyHaameHTHble (aHKEpPHble) BonTbl caesyeT NpPoBepaTb CornacHo TpebosaHusm CHuM
2.09.03.

14.3. ®pUKLMOHHbIE coeaMHERUS (HA BONTAX C KOHTPOAMPYEMbIM HATAKEHUEM)

14.3.1. DpUKLMOHHbIE COEANHEHWA, B KOTOPbIX YCUIMA NepesatoTcA Yepes TpeHne, BO3HMKatoLLee
No  COMPMKACAlOWMMCA MOBEPXHOCTAM  COEAMHAEMbIX  3/IeMEeHTOB  BCAeACTBME  HaTAMKeHusA
BbICOKOMPOYHbIX 6ONTOB, CieAyeT NPUMEHATb:

B KOHCTPYKUMAX M3 CTaau c'npeaenom Tekydectu cBbiwe 375 H/mMm2 M HenocpeAcTBEHHO
BOCMPUHUMAIOLLMX NOABUMKHbIE, BUOPALMOHHbBIE N ApYrMe AMHAMUYECKUE HArPy3Ku;

B MHOroboNTOBbIX COEAMHEHMAX, K KOTOPbIM MPeabsBAAIOTCA MOBbIWEHHble TpeboBaHUA B
OTHOLWEHMWM OrpaHUYeHnABePOPMATUBHOCTMH.

14.3.2. Bo GpUKLMOHHbIX COEANHEHUAX CnepyeT NPUMMEeHATb 60NTbl, raku M Waiibbl cornacHo
TpeboBaHuAM 5.6.

BonTbl cnegyeT pa3mellaTb corsiacHo TpeboBaHMAM Tabaunupl 40.

14.3.3. PacyeTHoe ycuane, KOToOpoe MOMKeT OblTb BOCMPUHATO KaXKAoMW MNOCKOCTbIO TPEHMUA
3/1eMEHTOB, CTAHYTBIX O4HMM BbICOKOMPOYHbIM HOATOM, CnenyeT onpenenaTb no ¢opmyne

Oy =R, A4, 11y, (191)

rae R, - pacuetHoe compoTvBAEHME pPaCTANKEHMIO BbICOKOMPOUYHOrO G0OATA, OnNpesenfemoe
cornacHo TpeboBaHusam 6.7;

A,, - nnowagp ceverus 6oata no pe3bbe, NnpuHMMaeman cornacHo Tabnuue .9 MpunoxkeHua ;

H _ koadbPULMEHT TpeHMa, NPUHUMaeMblit o Tabauue 42;
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Vi - KoapdpnumeHT, NnpUHMMaemblii no Tabaunue 42.

Tabnuua 42
Cnoco6b obpaborku (oumcTky) |[Kosdbduument |KosddmumeHT ramMma, OpM KOHTpPOJIE
COenMHSAEMEIX [IOBEPXHOCTEMN TPEHUS MO h
HaTsaxeHUs OOITOB IO MOMEHTY
3aKPYUYMBaAHUSA NPKW  PABHOCTU
HOMMHAJIb HEIX AOUaMETPOB OTBEPCTUN
n OOJITOB HOeJdbTa, MM, IIpPKU
HaTpy3Ke
OMHaMMUeCKOM OMHaMMUUYeCKOM
nejgnTa =.3 = 6; negsTa = 1;
CTaTUUECKOMU CTaTUUEeCKOM
nengra =5 - 6 |[mesmpTa = 1 - 4
1. IpoOeMeTHE WIn 0,58 1,35 1,12
OpOBECTPYMHEM IOBYX
IOBEPXHOCTEM 0Oe3 KOHCepBalLUMU
2. T'a3omnjlaMeHHB OBYX 0,42 1,35 1,12
IOBEPXHOCTEM 0e3 KOHCepBalLUMU
3. CTaJIbHBEIMU HMEeTKaMM OBYX 0,35 1,35 1,17
[IOBepxHOCTe)y 0e3 KOHCepBalLUMn
4. Bes obOpaboTku 0,25 1,70 1,30
[IpuMmeuanme. IlpM KOHTPOJIE HATAXeHMS OOJITOB IO yIUly I[OBOPOTa I'alkMu
3HaUeHMsa T'aMMa cJenyeT yMHoxaTh Ha 0, 9.
h

14.3.4. MNpwu genctBmMn Ha GPUKLMOHHOE coeanHeHne cuabl N, Bbi3blBatoLWEN CABUI COEANHAEMbIX
3/IEMEHTOB M NPOXOAALLEM Yepe3 LEeHTP TAXKECTUM COeaMHEeHUA, pacnpefeneHue 3TON CUAbl MexKay
6ontTammn cnegyer NPUHMMATb PABHOMEPHbLIM. B 3Tom ciydae KonuyectBo 60ATOB B COeAMHEHWUU
cnepyet onpegensaTs no ¢opmyne

n 2 N/(Qthj/hj/c) ’ (192)

rae Oy - pacueTHoe ycunve, onpegensiemoe no popmyane (191);
K - KonnyecTBO NNOCKOCTEN TPEHWA COEAMHAEMbIX 3/IEMEHTOB;

Ve - K03dOUUMEHT yeaoBMA PaboTbl, NPUHMMaEMBbIV No Tabanue 1;

75 - KoapdUUMEHT ycnosuii paboTbl PPUKLMOHHOTO COEANHEHMA, 3aBUCALLUIA OT KOAMYECTBA N
601TOB, HEOBXOAMMBIX BJ/151 BOCAPUATUA PACYETHOIO YCUIMA, U MPUHUMAEMbIN PaBHbIM:

0,8 npnn<5;

0,9 npn 5<=n<10;

1,0 npn n >=10.

14.3.5. Mpwn,_ pencteun Ha QPPUKLMOHHOE COeAMHEHWE MOMEHTAa WAM CUAbl U MOMEHTA,
BbI3bIBAOLMX . CABUFCOEAMHAEMbIX 3/IEMEHTOB, pacnpeaesneHne ycuamn mexapy bontamu cnepyet
NPUHUMATb COFNACHO YKa3aHmam 14.2.11 v 14.2.12.

14.3.65.[lpu ‘aeiictBUM Ha GpPUKLMOHHOE coeauHEHWE MOMMMO cuabl N, Bbi3blBaloOLWEN CABMUF
COeaNHAEMbIX 3N1eMEHTOB, CMAbI F, Bbi3blBatloLel pacTaxeHWe B 6onTax, 3HauyeHUe KoapouumeHTa 7,
onpeaenaemoe cornacHo tpebosaHnam 14.3.4, cnegyeT ymHOXaTb Ha KoadpduumeHT (I-N,/F) , rae
N,

¢ - pacrtarmBarwowiee ycuaune, npumxogAaweecd Ha OAUH 6OI'IT, B, - yCnnunme HaTAXeHUA 60]1Ta,

NMPUHUMaeEMOE PaBHbIM B) = RbhAbn .



14.3.7. Onametp 60onTa BO GPUKUMOHHOM COEAMHEHMU caedyeT MNPUHMMATbL NpPU YCIOBUM
Zl§4d;,, rope Xt CYMMapHaAa TOJIWMHA COeAMHAEMbIX 3/IEeMEHTOB, CMWHaeMblX B OAHOM

HanpaB/ieHUH, d, - anametp 6onTa.

Bo GPUKLMOHHbBIX coeiMHEHNAX C BONbLLIMM KONMYECTBOM 6ONTOB UX ANamMeTp caeayeT HasHavaTb
BO3MOMHO OOMBIIEM

14.3.8. B npoeKTe A0/1XKHbl 6bITb YKa3aHbl MapKu CTanu U mexaHU4Yeckue cBolicTea 601TOB, raek u
Wwaib m craHAapTbl, MO KOTOPbIM OHW AOJ/KHbI MOCTaBAATLCA, Cnocob. 06paboTKM coeamHAEMbIX

NoBEepPXHOCTEN, OCEBOE YCUIME B, , NpuHMMaemoe cornacHo 14.3.6.

14.3.9. MNpu NpoeKTUpoBaHUMN GPUKLNOHHBIX COEAUHEHUI cneayeT obecneynBaTb BO3MOXKHOCTb
cBobOAHOro AocTyna AnA YCTaHOBKM GOATOB, NJIOTHOIO CTATMBaHUA MakeTa bonTamu M 3aKpyymMBaHMsA
raeKk c NpUMeHeHneM AMHAMOMETPUYECKUX KNHOUYER, rAMKOBEPTOB U 4p.

14.3.10. Ans BbicoKonpouHbix 60nToB no FOCT P 52644:¢ yBeAIMYEHHbIMM Pa3mepamn ros0BOK U
raek M Npu PasHOCTU HOMWHAJbHbIX AMAaMETPOB OTBEPCTMA U BONTa He 6onee 3 MM, @ B KOHCTPYKLMAX
M3 CTaNWN C BPEMEHHbIM CONPOTUBEHNEM He HUuKe 440 H/mm2=He 6oaee 4 MM AoNycKaeTcA YCTaHOBKa
OAHOM Wanbbl Noj ranky.

14.3.11. PacyeT Ha nNpPOYHOCTb COEAMHAEMbIX 3/1EMEHTOB, OCNabNeHHbIX OTBEPCTUAMMU BO
GPUKUMOHHOM COeMHEHUU, CNeayeT BbINOAHATD C y4ETOM TOTO, YTO NOJIOBUHA YCUAUA, NPUXOAALLErocs
Ha KaxAablh 60A1T, nepefaHa cunamu TpeHuA. Npu 3TEM APoBepKy ocnabneHHbIX cevyeHui cnepyet
BbIMNOJIHATL: MPU MNOABMUMKHbLIX, BUOPALMOHHBIX W_APYFUAX. AMHAMMYECKMX Harpyskax - Mo naowaam

CeYeHMA HEeTTOo An; Nnpu cTaTUYECKMX Harpyskax - No maowaamn ceveHua 6pytro A (npwu A, 203851‘1)
Nmb0o No ycnoBHOW Nowaan Aef =1,184, (npwn A4, < 0,8514).
14.4. MoacHble coegMHEHMA B COCTaBHbIX Basikax

14.4.1. CBapHble 1 GPUKLMOHHbIE NOACHbIE COEAMHEHNA COCTAaBHOW ABYTaBPOBOWN Hanku cneayer
paccumTbiBaTh No dopmynam Tabanupl 43.

Tabnuua 43
XapakTep [IossCHEIE COEeIOVHEeHUST QOpPMYJIEL IJIs pacueTa NOSCHBIX
HaTpPy3KU COeIVHEeHMM B COCTAaBHBEIX Oajikax
HenomBuxHasa CBapHEE T/(nﬂfkwa,j/c) <1 (193)
T/(npkR, y.)<] (194)
OPUKIMOHHLIE Ts (Qyky.) <1 (195)
NT? +V°
[looBMXHAa I CBapHbEe (OBYCTOPOHHME IIBEHL) S ——— (196)
2B/k/Ry 7.
NT?> +V? -
PP E— (197)
2ﬂzkwazyc
sNT? +a’V?
OPUKIMOHHEIE — <1 (198)
Oy K7,

O6o3HaUeHNs, NPUHATEE B Tadbmuie 43:

T = QS/I - coBurapmee Mo0AC YyCUJIME Ha EIVMHMWILY IJIVMHBE, BHS3BHBAEMOEe
IIONIEPEeYHOM CuJioM Q (3mecbr S - CTATMUECKMM MOMEHT OpyTTo nosca ©OaJku
OTHOCUTEJIbHO LEeHTPAaJIbHOM OCH) ;

n - KOJMUECTBO YIJIOBHIX WBOB: MIpPM »OBYCTOPOHHMX MmWBax n = 2, 0Opu

OOHOCTOPOHHMX N = 1;
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Q%h, K - Besmuwunbl, omnpemensgeMsle coryacHo 14.3.3, 14.3.4;

VE=7f%ﬂ}2/Lf - IOaBJIeHME OT COCPEeIOTOUYEHHOI'O I'py3a }1 Ha enOuMHMUIY IJIMHEHL,
onpemnejigseMoe C yueToM TpeboBauuit 8.2.2 u 8.3.3 (mjng HEHNOOBMXHEIX IPY30B
rn=ly;

Vi m 7Vl - KOSOOMLUMEHTH HANEXHOCTM [0 HAUpys3Ke, HpuHuMaeMble 0o CII
20.13330;

S - mar [OSCHEIX OOJITOB;

@ - xooddULMEHT, NPUHUMAEMEN! PAaBHEM: a=0,4 Ipu Harpy3Ke [0 BepxHeMy

noscy 0ayky, K KOTOPOMy IIpMUCTpOTaHa CTeHKa, U a =10 IIpY  OTCYTCTBUMU
IPUCTPOXKM CTEHKM MM [IPM HaTrpy3Ke II0 HWXKHEMY I[I0ACY.

Mpu oTcyTCTBMM nonepeyHbix pebep KecTKocTU Ans nepesadn HenoABUMKHbIX COCPeA0TOYEHHbIX
HarpysoK, TMPWIOXKEHHbIX K BEpPXHEeMy MOoAcy, a TaKKe mMIpu NPUIONKEHUN HEMOABUMKHOWM
COCpPenoTOYEHHON HArpyskM K HUMKHEMY MOACY He3aBMCMMO. OT Ha/uMuusa pebep KecTKoCTU B MecTax
NPUNONKEHNA HArPy3KM NOACHbIE COEANHEHUA CNesyeT PacCYMTbIBaTb KaKk ANs MOABUMKHOM HarpysKku.

CBapHble WBbI, BbINONHEHHble C MPOBAPOM Ha BCK TONLWMHY CTEHKM, CAeAyeT CuyuTaTb
PaBHOMPOYHbLIMWN CO CTEHKOM.

14.4.2. B 6ankax ¢ GpPUKUMOHHBLIMU NOACHLIMU. COBANHEHMAMMN C MHOTOMCTOBLIMMN MOACHBIMMU
nakeTamu MPUKpenaeHMe Kaxgoro M3 AMCTOB 3a MEECTOM CBOEro TeopeTuyeckoro obpbiBa crieayert
paccyMTbIBaTh Ha MOMOBMHY YCUANA, KOTOPOE MOMKET:ObITb BOCMPUHATO cedeHnem nucta. NMpukpenneHume
KaXOQoro /AMcTa Ha Yy4yacTKe MeXay AeUCTBUTENbHbIMMEeCcToOM ero obpbiBa M mecTom 06pbiBa
npeaplaylero AUcTa cneayeT pacCUMTbiBaTb Ha MONHOE yCUAMe, KOTOPOoe MOXKeT 6biTb BOCMPUHATO
ceyeHnem nucta.

15. [lononHWUTeNbHble TPEBOBAHMA NO NPOEKTUPOBAHUIO
HEKOTOpPbIX BUAOBSAAHUMN, COOPYKEHNIN N KOHCTPYKLUMIA

15.1. PaccToaHuA mexay TemnepaTypHbIMM LLIBaMMU
PacctoaHua | mexay TemnepaTypHbIMKU LUBAaMM CTafbHbIX KapKacoB OAHOSTaXKHbIX 34aHWA U

COOPYEHUI He [OMKHbI NPEeBbILLATL HaUBOBLUMX 3HaYeHWi L, , npuHUMaeMbix no Tabauue 44.

Tabnuua 44

XapaKTepucTuKa Hambosrmee paccrTosHue 1 , M,
u

IpM PacuyeTHOM TeMIlepaType

Bos3myxa, C (cMm. 4.2.3)

30aHMA HalpaBJIeHNA t >= -45 t < -45
VI COOPYXeHUSI
OTannmuBaemMoe |Mexiy BIOOJIL OJjioka (mmo 230 160
30aHue TeMIepaTyPHEMY | IJIMHe 3OaHusg)
1B aMM
o mypuHe OJIOKa 150 110
OT TEeMIepaTypHOTO MBa WM 90 60

TOoplLa 3IaHUA IO OCKU OJmxanien
BEPTUKAJIBHOV CBA3U

HeoTan- MexXIy BIOOJIL OJioka (1o 200 140
JiBaeMoe TeMIIePaTYyPHBIMU | IJIMHE 3IaHUA)
30aHVe U B aMM
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TopAYMM Lex
no mmpuHe OJIOKa 120 90

OT TeMIepaTypHOTO IBa WU 75 50
TOopLIa 3IaHMUS IO OCKu Oimxamiuemn
BEPTUKAJILHOY CBHA3U

OTKpEITasA MexIOy TeMIepaTypPHEMM MBaMMU 130 100
3CcTakKana BOOJIb OJIOKa
OT TEMIEPaTypHOTO MBa WM 50 40

TOopLa 3IOaHMA IO OCKM Oimwxanieyn
BEPTUKAJIbHOM CBA3U

llprMeuaHre . Ilpy HaJIUUMKM MEeXIy TeMIepaTypPHHMU WBaMM 3OaHUL NI
COOpy)KeHMFI OIBYX BepTMKaJ'H:HbIX CBHBeIZ paCCTOHHI/Ie MeXIOy TIOCJIEOHVMM B OCHAX He
OOJDKHO MpeBbmaTh: nysa 3maHui 40 - 50 M ¥ [jig OTKPBEITEIX 5CcTakan 25 - 30 M,

IpM S3TOM IJig BIaHUM M COOPYXEHMM, BO3BOIMMEIX HOPM »pPaCUeTHHIX TeMIepaTypax
t < -45 °C, HOOJIXHBEI NPVHMMATLCH MEHbIIME M3 yKaBaHHBX PAaCCTOSHUMA.

Mpu npesbiweHnn 6onee yem Ha 5% yKasaHHbIX B/ Tabnuue 44 pacCTOAHWI, a TaKXKe nNpwu
YBENYEHUM KECTKOCTU KapKaca CTEHAMMU UAN APYTMMU KOHCTPYKLMAMKU B pacyeTe cneayeT yunTbiBaTb
KNAMMATUYECKME TeMMNepaTypHble BO34ENCTBUA, HEYAPYIrMe AEPOPMaLMN KOHCTPYKUUIA U NOAATANBOCTD
y3N08B.

15.2. depmbl 1 CTPYKTYPHbIE NAUTbI NOKPbLITUM

15.2.1. Ocu cTepkHel dbepm U CTPYKTYP BO/IKHbI ObiTb, Kak MpPaBMaO, LLEHTPMPOBaHbI BO BCEX
y3nax. LleHTpuMpoBaHWe cTepKHel cneayeT NPOU3BOAUTbL B CBApPHbIX depmMax Mo LLEeHTPam TAXKeCTU
cevyeHui (c okpyrneHmem 4o 5 mm), a B 60NTOBbIX - MO:PUCKAM YIOJIKOB, BAMMKANLLIMM K OBYLLKY.

CmeLLeHme ocen noacos Gepm Npu U3SMEHEHUM CEYEHUI JOMNYCKAETCA HE YYUTLIBATb, EC/IN OHO He
npesbiwaeT 1,5% BbICOTbI NOACA MEHbLIEro.ceYeHUs:

Mpy HaNUUUKM IKCUEHTPUCUTETOB Bl y31aX AEMEHTbI Pepm U CTPYKTYp caeayeT paccyuTbiBaTh C
YY4ETOM COOTBETCTBYIOLLMX N3rMOAIOLLMX MOMEHTOB.

Mpy NPUNOKEHUN HArpy3oK BHe- Y3108 GepM nosAca A0MKHbI ObITb paccuMTaHbl HA COBMECTHOe
AencTBueE NPOAObHBIX YCUANIA U N3TMDAIOLLUMX MOMEHTOB.

15.2.2. Mpu pacyeTe NNOCKMX».bepM CcoegMHEHMA 3/eMeHTOB B y3nax ¢depm Jonyckaercs
NPUHMMATb LAPHUPHbIMMU:

npu ceYeHUAX 31eMEeHTOB U3 YrO/IKOB N TaBPOB;

npv AgyTaBpoBblX, H-06pa3Hbix U TpybuaTbiXx CEYEHMAX 3/EMEHTOB, KOrAa OTHOLIEHWE BbICOTbI
ceyeHna h K anuHe anementa | mexay ysnamu He npesblwaer: 1/15 - 4gna  KOHCTPYKUMIA,
3KCMNyaTUPYeMbIX B palioHax C pPacyeTHbIMKU TemnepaTypamu Huxke muHyc 45 °C; 1/10 - Aana
KOHCTPYKLMI, SKCMYaTUPYEMbIX B OCTa/IbHbIX PAOHaX.

Mpy NpeBbIWEHNMN yKa3aHHbIX oTHoweHKui h/l cneayeT yunTbiBaTh AONOAHUTENbHbIE M3rnbatowme
MOMEHTbI B 3/1IEMEHTAX /0T KECTKOCTU Y3/10B.

15.2.3. PaccTtofAHUE MeXAy KpaAsMW 3/1eMEHTOB PeLleTKM M MoAca B y3/iax CBApPHbIX depm C
dacoHKamu cnesyeT-ApUHUMaTL He meHee a = (6t - 20) mm, HO He 6osiee 80 mm (3aecb t - ToNWMHA
dacoHKu, mm).

Mexay TopUamu. CTbIKyeMbIX 3/1eMEHTOB NoACOB depm, NepeKpbiBaeMbiX HaKnagKamu, cneayet
OCTaBNATb 3330p HexmeHee 50 mm.

®naHrogsle,CBapHbIe LIBbI, NMPUKPENAAIOWME 31EeMeHTbl peweTkn depm K dacoHKam, cnepyet
BbIBOAMTb Ha TOPeL, 3/1eMeHTa Ha A/ InHY He meHee 20 mm.

15.2.4. Buysnax depm c nosAcamu M3 TaBpoOB, ABYTaBPOB WM OAMHOYHbLIX YrONKOB KpenjeHus
$acoHOK K Nosikam MOACOB BCTbIK ClefyeT OCYLecTBAATb C NPOBAPOM Ha BCHO TOAWMHY PacoHKMU. B
KOHCTPYKLMAX rpynnbl 1, a TaKkKe 3KCNAyaTUpyeMblX B pakioHax NpuW pacyeTHbIX TemrepaTypax HuKe
MuHycC 45 °C npuMblKaHMe y310BbIx $aCoOHOK K nMosacam ciaeayeT BbIMOAHATbL cornacHo Mpuaoxkeruto K
(Tabnuua K.1, nosuumsa 7).

15.2.5. Mpu pacuyete y310B depm CO CTepXKHAMM TpybyaToro M LOBYTAaBPOBOrO CEYEHUS W



NPUKPENIEHNEM 3/IEMEHTOB PELLETKM HernocpeacTBEHHO K noscy (6e3 ¢acoHOK) cneayeT NpoBepsATb
HecyLLyt cnocobHOCTb:

CTEHKM nosca NpM MeCTHOM M3rnbe (NpoaaBANBaHUKN) B MECTAX NMPUMBbIKAHWUA 3/1IEMEHTOB PeLleTKU
(ans KpyrabIX 1 NPAMOYrofibHbIX TPY6);

DOOKOBOW CTEHKM MOACa B MECTE MPUMbIKAHWUA CHKATOrO 3/1EMEHTA PeLleTKM (419 NPAMOYro/ibHbIX
Tpy6);

MoJIOK Nosica Ha oTrnb (aNA 4BYTABPOBOrO ceYeHUs);

CTEeHKM nosca (gns 4BYTaBPOBOro ceYeHuUs);

3N1eMEeHTOB peLleTKN B CeYEHUN, MPUMBIKAIOLLEM K MOACY;

CBapHbIX LWBOB, NPUKPENAAOLWNX I1€MEHTbI PeLleTKU K NoAcy.

YKaszaHHble NpoBepKu npmseeHsbl B MNpunoxkeHum /1.

Kpome Toro, cneayet cobnogatb TpeboBaHMA No Z-CBOWCTBAM K MaTepuanam nosicos pepm (cm.
13.5).

15.2.6. Mpwn nponetax ¢epm MOKPbLITUI CBbile 36 M CAeAyeT npeaycMaTpuMBaTb CTPOUTENbHbLIN
nogbem, paBHbiA nNporMby OT MOCTOSHHOW W AAUTENIbHOM ~HOPMATMBHbLIX Harpysok. [Mpu naocKkux
KPOBAAX CTPOUTE/IbHbIM MOoAbEM c/edyeT npeaycmaTpuBaTb HE3aBMCMMO OT BEWYMHbLI MPOJET],
NPMHMMan ero paBHbIM NPornby oT cymmapHoW HOpMaTUBHOW Rarpysku natoc 1/200 nponera.

15.3. KO/IOHHbI

15.3.1. OtnpaBo4YHble 31€MEHTbl CKBO3HbIX KOJIOHH C' peleTKamu B ABYX MNJIOCKOCTAX cnenyet
yKpenaaTe gnadpparmamm, pacnosaraeMbiMmn Y KOHL,OB OTRPaBOYHOIO 31eMEHTA.

B CKBO3HbIX KONOHHAX C COeAMHUTENbHOM PEeLleTKon B O4HOWM MAOCKOCTU auadparmbl cregyet
pacnonaraTb He pexke yem yepes 4 m.

15.3.2. B KO/IOHHaX W CTOMKax C OAHOCTOPOHHUMM,. NOACHbIMU WBAMKU cornacHo 14.1.9 B y3nax
KpenaeHua ceaseit, 6anoK, pacnopoK 1 Apyrnx 31eMeHTOB B 30HE Nepesayun ycuama cnegyet NnpUMeHATb
OBYCTOPOHHME MOSCHbIE LWBbI, BbIXOAAWME 33 _KOHTYPBI MPUKPENIAEMOro afemeHTa (y3na) Ha gnHy

3Okf C KaXK[0# CTOPOHbI.

15.3.3. YrnoBble LWBbI, MNpuKpenaswowmne ¢acoHKM COeAUHUTENbHON pPeELIeTKM K KOJIOHHam
BHaX/IECTKY, C/leAyeT Ha3Ha4yaTb NO pacyeTy U pacnosaaratb C ABYX CTOPOH PaCOHKM BAO/Ib KOJIOHHbI B
BUAE OTAE/IbHbIX YY4ACTKOB B LUAXMATHOM, IOPAAKE; NPU 3TOM PACCTOAHUE MEXAY KOHLAMM TaKUX LUBOB
He [0/1)KHO NpeBbllaTh ToAWMHY $acoHKM B 15 pas.

B KOHCTPYKUMAX, BO3BOAUMbIX B PANOHAX C pacyeTHbIMM TeMnepaTypaMmn Huxe muHyc 45 °C, a
TaKXe nNpu MNPUMEHEHMM PYYHON [AYroBOM CBapKM YI1OBble CBapHble LWBbl AO0NXHbl  OblTb
HenpepbIBHbIMWU NO BCel AnHe GpacoHKMU:

15.3.4. MoHTaxKHble CTbIKM KOJIOHH cneayeT BbINOAHATL C  ¢Gpe3epoBaHHbIMU  TOpLLAMMU,
CBapeHHbIMW BCTbIK, HA HaK/lagKaxX Co CBApHbIMM LWIBaMM AN BONTOBbIMU COEANHEHUAMMU, B TOM YMCne
GpUKLMOHHBIMUK. Mpy NpMBapKe HAKAALOK CBAPHbIE LWBbI HE CAeAyeT A0BOAMTL A0 CTbiKa Ha 25 mm ¢
Ka)KOoM CTOpOHbl. JlonyckaeTcA npumeHeHue AaHUEBbIX COeAMHEHWU C nepefadveirt CMMatOLWMX
YCWUANIA Yepe3 NNOTHOE KacaHWe; a pacTArMBatoLWwmx - bontamu.

15.3.5. B cKBO3HbIX KOJIOHHAX; BETBU KOTOPbIX COeAMHEHbI MNIaHKamMu, cneayeTt NPUHUMaTb:

LWNPUHY b, NPOMEKYTOYHbIX MAaHOK - paBHoW oT 0,5b go 0,75b (3aecb b - rabapuTHas wWupmrHa
KOJIOHHbI B MIOCKOCTM TIIAHOK);

LWMPUHY KOHLEBbIX.M/1TAHOK - paBHOM OT 1,3b, bo 1,7b, .

15.4. Csasu

15.4.1. B kaxaom,TemnepatypHom 6/10Ke 34aHMA cneayeT NpeaycmMaTpuBaTb CaMOCTOATE/bHYIO
cucTemy cAsen.

15.4.2. HuRHKE Nosca 6anok u depm KpPaHOBbLIX MyTen NPOJETOM CBbilwe 12 M cnegyeT yKpennaTb
rOpU30HTaNbHbIMW,CBA3AMM.

15.4.3. BepTuKanbHble CBA3N MEXAY OCHOBHbIMW KOJIOHHAMM HUXKE YPOBHA 6asioK KpPaHOBbIX
nyTen cnepyet pacnosaraTb MO BO3MOMKHOCTM B CepeAMHEe WAW OKONO cepeauHbl TeMNepaTypHOro
610Ka; BepxHME BepTMKanbHble CBA3M LenecoobpasHo pacnonaratb MO TOpuam 343HUA M B LWArax
KO/IOHH, MPUMBbIKAOWMX K TEMMNEPATYPHbIM LIBAM, a TaKXe B Tex Llarax, r4e pacrnofioXKeHbl CBA3M
HUXKHero apyca.

Mpn HeLOCTAaTOYHOM KECTKOCTM BETBEM KOJIOHH B MPOAOAbHOM HanpasAeHUM 34aHuA



OONYCKAEeTCA YCTaHOBKA A0NO/IHUTENbHbIX PACMOPOK, 3aKPENIEHHbIX B y3/1aX CBA3E.

Mpw ABYyXBETBEBbIX KOJIOHHAX BEPTUKA/IbHbIE CBA3M CNeAyEeT pacrnosaratb B NAOCKOCTU KaXKA0MN U3
BETBElM KO/MOHHbI. BeTBM [BYXBETBEBbIX CBA3EM, KaK MNpPaBW/O, cledyeT COeguHATb Mexay coboit
COeaUHUTENbHBIMWU peLleTKamu.

15.4.4. Cuctema cBfizeit MOKPbITUA 3aBUCUT OT TUMA KapKaca (CTanbHOM MAW CMeLlaHHbIN), TMna
NOKPbLITUA (MPOrOHHOE MK BECMPOTOHHOE), FPY30MOABEMHOCTM KPAHOB U PEXUMA UX PaboTbl, HaANuKA
NoABeCHOro NoAbEMHO-TPAHCNOPTHOrO 060PYA0BAHNA U NOACTPONUABHBIX GepMm.

15.4.5. B ypoBHE HWMXKHUX MOACOB CTPOMWbHLIX Gepm cneayeT NPEegycMaTpuBaTb MomnepeyHble
rOpM30OHTaNbHbIE CBA3U B KaxKAOM MposieTe 34aHNA Y TOPLOB, a TaKXKe Y. TeMNepaTypHbIX LIBOB 3a4aHUA.
Mpu annHe TemnepaTtypHoro 610ka 6onee 144 m 1 npu KpaHax 60/bLIOK Fpy30NoaAbEMHOCTM (>= 50 T)
cnefyet npeaycmaTpmBaTb TaKXKe UM MPOMENKYTOUYHbIE NoMepeyHble ropu30oHTabHbIe CBA3U NPUMEPHO
yepes Kaxkgble 60 m.

B 34aHMAX CO CTa/ibHbIM KapKacom, 060pyA0BaHHbIX MOCTOBbIMU KPaHaMW Fpy30NoAbeMHOCTbIO
10 T n bonee, M B 34aHMAX C NOACTPOMUAbHBIMU depmamun CNedyeT npensycMaTpuBaTb NPOAOJ/bHbIE
CBA3W, pacnofiaraemble MO KPalHUM MNaHeNAM HUMKHUX MOACOB. CTPOMMAbHLIX depm u o0bpasyowme
COBMECTHO C MONepeYHbIMM CBA3AMM KECTKUIA KOHTYP B NMAOCKOCTU HUKHUX NOSACOB depm.

B oaHONpoNeTHbIX 34aHWMAX TaKoro Tuna NpoAONbHbIE, CBA3W MO HUMXHMM MoAcam cneayet
Ha3Ha4aTb BAO/Ib 060MX PAAOB KOMOHH.

B MHOronponeTHbIX 34aHMAX NPU KpaHax rpy3onogbeMHocTbio <= 50 T, ¢ pexxumom pabotbl 1K -
6K (B cootBetctBMM ¢ CIM 20.13330) npoAo/sibHble CBA3W, KaK NpaBwWo, ciedyeT pacnonaratb BAOJb
KPaMHMX KOJIOHH U Yyepe3 OAuH pAg, BAOb CPEeAHUXIKONOHH. B MHOronpoaeTHbIX 34aHMAX C KpaHamM
rpysonoabeMHocTbio > 50 T, ¢ pexxumom paboTtbl 7K - 8K ra Tak:Ke B 34aHMAX C Nepenagammn BbiCOTbI
cnefnyeT HasHauyaTb 6osiee YacToe pacnosioXkeHwe MPOAOC/IbHbLIX CBA3EM MO HUMHMM nosicam depm.
MpoaosbHbIE CBA3M MO CPEAHUM PALAM KONOHHMPY OAMHAKOBOM BbICOTE CMEXKHbIX NPONETOB caeayeT
NPOEKTUPOBATb TAKUMMU XKe, KaK U BAOJIb KpalHUX PASOBIKOIOHH.

B cnyyae ecnm rubKoCTb B rOpM30HTa/IbHON RAGCKOCTM MaHenen HUKHUX noscos depm (cm. 10.4),
Haxo4AWMXCA MeXAY ABYMA NonepeyHbIMU CBASEBLIMM depmammn, HeAOCTaTOUYHa, TO OHA A0/XKHa bbiTb
obecneyeHa NOCTAaHOBKOM PaCTAMKEK, 3aKPEMNEHHbIX 33 Y3/1bl CBA3EBbLIX PpepMm.

15.4.6. Mo BepxHUM MoAcam CTPONUAbHbLIX Gepm nonepeyHble FOPWU3OHTa/IbHblE CBA3U MNpwU
MOKPLITUM C NPOroOHaMM chnepyeT Ha3Ha4aTb B /II0OOM OAHOSTAXKHOM MPOMBILWIEHHOM 343HUMW.
MNMonepeyHble cBA3eBble PepMbl MO BEPXHMUM N HUXKHUM MOACaM PEKOMEHAYETCA COBMELLATb B NAaHeE.

BepxHue nosica CTPONWU/bHbIX Gepm,) He MNPUMbIKAlOWME HEMNOCPEACTBEHHO K MOMEepeYHbIM
CBA3AM, ClefyeT PAcKpenATb B NIOCKOCTU PACMONOMKEHMA 3TUX CBA3EN PACNOpPKamM.

15.4.7. TIpy HaNMuYUM KECTKOTO AWMCKa KPOB/IM B YPOBHE BEPXHWUX MOACOB B MOKPbITUAX 6e3
NPOroHOB (B KOTOPbIX KPYNMHOPa3MepPHbIE Kene306eTOHHbIE MINTbI NPUBAPEHbI K BEPXHUM MoAcam UK
NPodUAMPOBAHHbBIA IUCT MOKPLITUARAPUKPENNEH B KaXaom rodpe) nornepeyHblie CBA3M NO BEPXHUM
nosicam gepm cnegyeT ycTpanmBaTb TOMIbKO B TOPLAX 343aHUA M Yy TEMMNEPATYpPHbIX LWBOB. B ocTanbHbIx
Wwarax Heobxo4MMbl PacnopKUy KOHbKa My ONop CTPONWbHbLIX hepm.

Mpy HanMuMKM XKEeCTKOro AUCKA KPOBAW B YPOBHE BEpPXHMUX MOACOB creayeT npeaycmaTpuBath
WHBEHTAPHbIE CbeMHbIE CBA3U A1 BbIBEPKM KOHCTPYKUMIA M obecneyeHna nx ycToMunMBOCTM B nNpoLecce
MOHTa}a.

B nokpbITMAX 6€3 MPOroHOB FOPM3OHTA/IbHLIE CBA3M NO HUMXHUM W BEPXHWM Nosfcam cieayet
CTaBUTb HE3ABUCUMOROT. TUMA NOKPLITUS TONbKO B 34aHMAX C KpaHamu 60/1bLION rPy30N0AbEMHOCTU >=
50 1, ¢ pexxumom paboTbl 7K B uexax meTtannypruyeckmx npoussoacts u 8K (B cootsetcteum ¢ CN
20.13330).

Mpyv HanMuum  NoACTPONUAbHbLIX ¢depm B OAHONPOAETHbIX MNOKPbITUAX 6e3 nporoHos u
MHOTOMPONETHBIXu HOKPbITUAX, PACMONOMKEHHbIX B OAHOM YpPOBHE, HeobXoAMMO YCTPOMCTBO
NPOAONbHbIX FOPU30OHTA/bHbIX CBA3EN B NJIOCKOCTU BEPXHUX NOACOB hepm B O4HOMN U3 KPaMHMX NaHenei
depm.

15.4.8. MNpu pacnonoKeHnM NOKPbLITUI B pa3HbIX YPOBHAX HEOHXOAMMO NpesyCcMOTpPeTb NO O4HOM
NPoAO0/IbHON CUCTEME CBA3EM B KAXKA0M YPOBHE.

B npegenax ¢oHaps, rge nporoHbl Mo BepxHemy noAcy ¢epm OTCyTCTBYIOT, Heobxogumo
npeaycmaTpmsaTb PacnopKu. Hanuvume TakMx pacnopoK MO KOHbKOBbIM Yy3nam depm ABnAetca
06A3aTeNIbHbIM.
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15.4.9. Ces3um no poHapaAM cneayeT pacnosaraTb B NJAOCKOCTU BEPXHUX NOACOB (purenei) y TopLos
¢doHapsa 1 c obenx CTOpoH TemMnepaTypPHbIX LIBOB.

15.4.10. B mecTax pacnonoxeHua MonepeyHblX CBSA3el MOKPbITUA caeayeT npeaycmaTpuBaThb
YCTAHOBKY BEPTUKA/bHbIX CBA3EN mexay depmamu.

B nNOKpbITMAX 34aHWUA W COOPYXKEHWM, 3SKCMAyaTUPYeMbIX B paliOHax C pPacYeTHbIMU
Temnepatypamu Huxke MuHyc 45 °C, Kak npasBuao, cregyet npeaycmMatpuBaTtb (4ONONHUTENBHO K
06bIYHO NMPUMEHAEMbIM) BEPTMKa/IbHbIE CBA3W NOCEPeMHE KaxKa0ro nposieTa BA0/b,BCEro 34aHUS.

BepTuKanbHble CBA3KW, KakK MpaBWNo, caeayetr pacnonaraTb B “FAMIOCKOCTAX OMNOPHbLIX CTOEK
CTponuabHbIX $Gepm, B MNIOCKOCTAX KOHbKOBbLIX CTOeK gnsa depm nponetom o 30 M, a Takxke B
MAOCKOCTAX CTOEK, HAaXOOAWMXCA NO4 Y3/10M KPenaeHUAa HapyXKHbiXx HOF ¢poHapa gns ¢epm nponetom
6onee 30 m.

CeyeHna 3neMeHTOB BEPTUKAJIbHbBIX CBA3EW, KaK NpaBuno, cneayeT/HasHayaTb NO npesesbHOM
rmbkoctu (cm. 10.4).

15.4.11. TopuM30OHTaNbHbIE CBSA3M NO BEPXHUM W HUNKHUM FOACaM paspesHbix ¢depm NpPoneTHbIX
CTPOEHUI TPaHCMOPTEPHbIX rafiepeit KOHCTPYMPYHOT pa3feibHOA/IA KaXkgoro nposeTa.

15.4.12. Mpu NpUMEHEHUN KPECTOBOW PELUEeTKU CBA3EM MOKPbITUIA, 338 UCKIOYEHUEM 34aHUI U
COOpYKeHUI | ypoBHA OTBETCTBEHHOCTM, AOMNYCKAETCA PacyeT MO YC/0BHON CXeMe B NpennosioxKeHun,
YTO PACKOCbl BOCMPUHUMAIOT TO/IbKO pacTArnBaloLwme ycunmsa.

Mpyn onpeaeneHnn YCUAMI B 3SNEMEHTAx CBA3EW 06)KaTue noAcoB ¢epm AOMycKaeTca He
YYUTbIBATb.

15.4.13. B BUCAYMX NOKPLITUAX C NJIOCKOCTHBIMUIHECYLLIUMWN CUCTEMaMM (ABYXNOACHbIMU, U3TMBHO-
KECTKMMW BaHTAMM U T.MN.) cneayeT NpeaycmaTpmBaTb BEPTUKA/IbHbIE U TOPU3OHTA/IbHbIE CBA3U MeXKaY
HecyLwMmm CUCTEMaMMU.

13.4.14. KpenneHwue cBA3eN cneayeT OCyLLECTBAATL HA 6ONTax Knacca TOYHOCTM B.

B 3paHMAX, 060pyA0BaHHbBIX KpaHaMn 60AbLIOIIFPY30MN0AbEMHOCTBIO U PeXMMOB PaboTbl 7K m
8K, a TaKKe B c/lyyae 3HAYMTENbHbIX YCUIUIA B SNEeMEHTAxX cBaseli (BeTpoBble pepmbl U T.M.) KpenaeHue
3/IeMEeHTOB CBA3EN C/iefyeT OCYLLECTBAATb HA MOHTAXKHOW CBAapKe, @ B OTAE/bHbIX Cy4asax U Ha HonaTax
K/lacca ToYHOCTH A.

15.5. bankm

15.5.1. MNakeTbl INCTOB A/1A NOACOB CBapHbIX ABYTaBPOBbIX 6ANOK, KaK NpaBWaO, NPUMEHATb He
cneayer.

Ona nosacoB 6anok ¢ OGPUKLMOHHBIMKM COEOUHEHUAMW OOMYCKAETCA MNPUMEHATb MNaKeThl,
cocToswne He Honee Yem U3 TpPex JIMCTOB; MPU STOM MIOLWALb CEYEHUA MOACHLIX YrONAKOB CieayeTt
NPUHUMaTbL paBHOW He meHee 30% BCel NAOWAAN CeYeHNn nosca.

15.5.2. MoAcHble WBbl cBapHbIX BANOK, a TaKXKe LWBbl, NPUCOEAMHAIOWME K OCHOBHOMY CEYEHUIO
6ankm BCcnomMmoratesibHble 31eMeHTbIN(Hanpumep, pebpa XKecTKoCTH), Kak NpaBuno, cneayeT BbINOAHATb
HenpepbIBHbIMW. [onepeyHble pebpa KeCcTKOCTU A0XKHbI UMETb Bblpesbl A1 NPOMNyCcKa NOACHbIX LBOB.

B purenax paMHbIX KOHCTPYKLWIA Y ONOPHbIX Y3108 caeayeT NPUMEHATb ABYXCTOPOHHME MOACHbIe
LUBbI, NPOTAXKEHHOCTb KOTOPbIX AO/KHA ObITb HE MEHEee BbICOTbl CEYEHUA pUrens.

15.5.3. MNMpu npyMeHEHMN OAHOCTOPOHHMUX MOACHbIX LWBOB B CBapHbIX ABYTaBPOBbIX 6ankax 1-ro
Knacca, HecyLmx CTaTUYECKYIO HarpysKy, cieayeT BbiNOAHATL Caeaytowme TpeboBaHus:

pacyeTHasa Harpyska AO/KHA ObITb MNPUIOMNKEHA CUMMETPUYHO OTHOCUTENIbHO MOMNEPEYHOro
ceyeHna banku;

[01XKHa 6bITb 0BecneyeHa yCTOMUYMBOCTb CHATOTO Nosca 6anku B cooTBeTcTBUmM € 8.4.4, a;

pacyeT yCTOMUMBOCTU CTEHOK BaNOK J0MKeH OblTb NPOU3BEAEH B COOTBETCTBMM C TpeboBaHUAMMU
8.5.1 1 8.5.2;

O0KHbI BbITh.YCTaHOBEHbI NOMNepeyHble pebpa KEeCTKOCTU B MeCTax NPUAOKEHMA K noacy 6anku
COCPEeOTOUEHHbIX.HArPy3oK, BK/tOYas HarpysKku oT pebpucTbix }KeneszobeToHHbIX NAnT.

15.5.4. Pebpa  *KeCTKOCTM CBaApHbIX 6aNOK AO0MXKHbI OblTb yAaneHbl OT CTbIKOB CTEHKM Ha
pacctoaHMe He meHee 10 TO/AWMH CTEHKM. B mecTax nepeceyeHus CTbIKOBbIX LUBOB CTEHKM 6anku c
NPoOAO/IbHbIM PEOBPOM KECTKOCTM LUBbI, NPUKpenaatowmne npoaoabHoe pebpo HKeCTKOCTU K CTEHKE, He
cnenyeT A0BOAUTL [0 CTbIKOBOTO LUBa CTEHKM B MECTaxX MX nepeceyeHns Ha (6t - 20) mm.

15.5.5. B cBapHbIx ABYTaBPOBbIX OanKax KOHCTPyKUuMi rpynn 2 - 4 cnefyet, Kak Npasuno,
NPUMEHATb OAHOCTOPOHHME pebpa KEeCTKOCTU C PaCMO/IOKEHUMEM WX C OAHOM CTOPOHbI 6anku u



NpMBapPKOM X K nosacam 6anku.

B 6ankax Cc OAHOCTOPOHHMMM MOACHBIMW LWBaMW pebpa KECTKOCTM Ha CTEeHKe cieayeT
pacnonaraTb CO CTOPOHbI, MPOTMBOMO/IOXKHOMN PACNON0KEHWNIO O4HOCTOPOHHUX MOACHbLIX LIBOB.

PacueT ycCTOMYMBOCTM OJHOCTOPOHHEro pebpa KecTKoCTM caesyeT MPOU3BOAUTbL COMNACHO
TpeboBaHuam 8.5.9 n 8.5.10.

15.6. bankn KpaHOBbIX NyTeM

15.6.1. BepxHue noscHble WBbl B 6asiKax KPpaHOBbIX NyTen 410 KPaHOB rpynn pexnumos paboTtbl 7K
(B uexax metannyprudeckux npoussoacts) n 8K (no CM 20.13330) cneaye€T BbINOAHATL C MPOBAPOM Ha
BCIO TONLUMHY CTEHKMW.

15.6.2. CBOb6OAHblE KPOMKWM PACTAHYTbIX MOACOB 6afOK KpaHOBBIX. NyTel M 6anok paboumx
NAoOWaA0K, HeNnocpeACTBEHHO BOCMPUHMMAIOWMX HArpy3Ky OT NOABWMKHbIX COCTaBOB, A0/KHbI ObiTb
NPOKaTHbIMW, CTPOraHbIMKU WAW O6pPe3aHHbIMW MALUMHHOW KUCAOPOAHOMY UAN MNA3MEHHO-AYTOBOM
pesKoit.

15.6.3. Pasmepbl pebep KecTKocT 6anok KpaHOBbIX NyTer A0/NKHbI Y40BNETBOPATb TpeboBaHMAM
8.5.9, 8.5.10 1 8.5.17, npu 3TOM LUIMpPMHA BbICTyNatoLWen YacTu-AByCTOPOHHEr0 NPOMEKYTOYHOro pebpa
JOMKHA 6bITb He meHee 90 mm. [1BYCTOPOHHME nonepeyHble pebpa KecTKoCTU, Kak NpasBuao, He
cnefyeT npueBapvBaTb K nosacam H6anku; npu sTom Topubl pebep KecTKoCTU A0MXHbI OblTb NAOTHO
NMPUrHaHbl K BepxHemMy noscy 6anku. B 6ankax nopg KpaHbl rpynn pexumos pabotbl 7K n 8K (no CN
20.13330) Heob6x04MMO CTPOTraTb TOPLLbI, MPUMbIKatOLWME K BEPXHEMY MOSCY.

B 6ankax nog KpaHbl rpynn pexxnmos pabotbl 1K =25K (no CM 20.13330) gonyckaeTtca NpuUMeHaTb
OAHOCTOPOHHME nonepeyHble pebpa KeCTKOCTU M3»MN0A0COBOM CTaNAM WUAM OAMHOYHBIX YFOAKOB C
NPWUBaAPKOM UX K CTEHKE U K BEPXHEMY MOACY U pacnooKeHnem coriacHo 15.5.5.

15.7. JInctoBble KOHCTPYKLMMK

15.7.1. KOHTyp nonepeyHbiX 3/EMEHTOB. KECTKOCTM o06o0s04eKk cnegyeT NpPOeKTMPOoBaTb
3aMKHYTbIM.

15.7.2. Nepepayvy cocpeoTOYEHHbIX HAFPY30K HA IMCTOBbIE KOHCTPYKLIMKU cneayeT, Kak nNpasuio,
npeaycmaTpuBaTb Yepes 3/1eMeHTbl XKeCTKOCTU:

15.7.3. B mecTax conpskeHuii oboseyek pasdanyHoin Gbopmbl ciesyeT NPUMEHATb, KAk NPaBuno,
naaBHble Nepexobl B LEeNAX yMeHbLEHUA MeCTHBIX HAanPAXKEHWA.

15.7.4. BbinonHeHWe BCeX CTbIKOBbIXnLUBOB c/AeAyeT NnpeaycMaTpuBaTb ABYCTOPOHHEN CBapKoi
b0 04HOCTOPOHHEN CBAapPKOW C NOABAPKOM KOPHS MKW Ha NoAKAaAKax.

B npoekte cneayeT yKa3biBaTb HA  HeobxogMmocTb oObecnevyeHus NAOTHOCTM COeAMHEHWUI
KOHCTPYKLMIA, B KOTOPbIX 3TA NJIOTHOCTb. TpebyeTcA.

15.7.5. B nucToBbIX KOHCTPYKLMAX, KaK MpaBwno, cneayetr NPUMEHATb CBapHble COefuMHeHUusA
BCTbIK. COeaMHEeHNA INCTOB TONILUMHON 5 MM U MeHee A0MNYCKaeTca NpeaycMaTpmMBaTbh BHAXAECTKY.

15.8. Bucaume nokpbITMA

15.8.1. [nA KOHCTPYKLUMA U3 HUTEN cnedyeT, Kak MpaBuao, NPUMEHATb KaHaTbl, NpAguM w
BbICOKONPOYHYIO NPOBOAOKY. [lonyckaeTca npMmeHeHWe npokKara.

15.8.2. KpoBns BUCAYEFO NOKPLITUA, KaK NPaBMI0, AOKHA OblTb pacnonoxeHa HenocpeacTBEHHO
Ha HeCyLLMX HUTAX U NoBTOPATb 0Bpasyemyto nmu dopmy. JlonycKkaeTcAa KPOB/O MNOAHATb HAA HUTAMM,
onepes Ha cneLManbHYIHAACTPOEUYHYIO KOHCTPYKLUMIO, MW NOABECUTb K HUTAM CHU3Y. B aTom cay4yae
dopma KpPOBAM MOXKET OTANYATLCA OT POPMbI MPOBUCAHUA HUTEN.

15.8.3. OyepTaHma ONOPHbIX KOHTYPOB C/ieAyeT HAa3HaYaTb C Y4ETOM KPUBbIX AaB/IEHUA OT YCUAWN
B NPUKpPENAeHHbIX K HAM HUTAX NPU pacyeTHbIX HarpysKax.

15.8.4. Ons coxpaHeHunn cTabunbHOCTU GopmMbl, KOTOpas AO0KHA obecneynBaTb repmMmeTUYHOCTb
NPUHATON KOHCTPYKLMU KPOBJ/IN, BUCAYME MOKPbLITUA C/iefyeT paccinTbiBaTb Ha AENACTBME BPEMEHHbIX
HarpysoK, B TOMw4MUCAEe BeTpoBOro otcoca. lpu 3Tom cnegyetr NpoBepATb U3MEHEeHUe KPUBU3HDI
NOKPbLITUA NO ABYM HaMNpaBAEHUAM - BAOb U Nonepek HUTel. Heobxoammasn cTabuabHOCTb JOCTUTAETCA
C NMOMOLLbIO KOHETPYKTMBHbBIX MEPONPUATUI: YBEANYEHMEM HATAXKEHUA HATU 3a CYET Beca NOKPbITUA UK
npeaBapuUTe/IbHOTO  HaMNpPsMKeHUs; COo34aHMeM CrneuuanbHOM  CTabUIUBUPYIOLLEA  KOHCTPYKLNUK;
NpPUMeHeHNEM U3TMBHO-KECTKMX HUTEN; NPEeBPALLEHNEM CUCTEMbI HUTEN M KPOBENbHbIX NAUT B €4UHYI0
KOHCTPYKLMIO.

15.8.5. CeyeHune HUTU JOMKHO BbiTb paccumMTaHO MO HAUBO/bLIEMY YCUANIO, BO3SHUKAIOLLEMY NPU
pacyeTHOM HarpysKe, ¢ y4eTOM M3MEHEHWs 3aZaHHOM TeOMEeTPMMU NOKPbITUA. B ceTyaTbix cUCTEMAX,
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KpOMe 3TOro, ceYeHue HUTU AO0KHO OblTb MPOBEPEHO Ha ycuaune OT AEWCTBUS BPEMEHHOM HarpysKuy,
pacnonoXeHHOM TO/IbKO BAOb AAHHOM HUTK.

15.8.6. BepTuKa/ibHble W TOPU3OHTA/IbHblE MEPEMELLEHUA HUTEM M YCUAUSA B HUX creayet
onpeaensTb C y4eTOM HEIMHEMHOCTM PaboTbl KOHCTPYKLUMIM MOKPbITHA.

15.8.7. Mpn pacuyete HUTE U3 KaHATOB U WUX 3aKpenaeHuin KosadduUumeHTbl ycnosuii paboThbl
cneayeT NPMHUMATDL B COOTBETCTBUM € Tabnumuein 47 (pasaen 17). OAna cTabuansnpyowmx KaHaToB, eciu

OHU He ABAIOTCA 3aTAXKKAMM /151 OMOPHOTO KOHTYpPa, KoadduumeHT ycnosuii pabotsr 7. =1 .

15.8.8. OnopHble y3/1bl HUTE W3 NpPOKaTHbIX Npodunen cnepyeT BbINOAHATb, Kak NpPaBuno,
LWAPHUPHBIMW.

15.9. ®naHueBble coeANHEHMUSA

15.9.1. NMpwn npoekTnpoBaHnK GNaHLEBLIX COEANHEHUIN cneayeT:

npuMmeHsTb cTanb ana ¢naHues C255, C285, C345, C375, \C390 c ‘OTHOCUTENbHLIM CYXKEHUEM

w. 225% (c yuetom Tpe6oBanmii 13.3 - 13.5);

MCMNO/Ib30BaTb  BbICOKOMpPOYHble 60nTbl, obecneymBarowme BO3MOXKHOCTb  BOCMPUHUMATb
nonepeyHble YCUAUA 3@ CYET CUA TPEHUA MeXay dnaHuamu.

TpeboBaHMA NO HaTAKEHWUIO HGOATOB, €r0 KOHTPOMOAWM \INOTHOCTM KOHTaKTa Mexay dnaHuamu
AaHbl B CHuM 3.03.01.

15.9.2. Mpu pacyete ¢GnaHUEBbLIX COEAMHEHUA B 3aBUCMMOCTU OT KOHCTPYKTUBHOMO peLueHus,
XapaKTepa nepeaasBaemMblX YyCUANI 1 TpebOBaHWUI SKcNayaTaLmm cnegyeT NpoBepATh:

HecyLyt cnocobHocTb 6ONTOBOrO coeAMHEHUS;

HecyLyt cnocobHOCTb PPUKLMOHHOTO COeAMHEHUS;

NPOYHOCTb GPNAHLEBLIX IMCTOB NpU U3rnbe;

NPOYHOCTb CBAPHbIX LWBOB, COeANHAOLWMX GAaHeL, C OCHOBHbBIM 3/1EMEHTOM.

15.10. CoeanHeHus ¢ ppesepoBaHHbIMU TOPLLAMU

B coeanHeHuax anemeHTOB C ¢pe3epoBaHHbIMW TopLamu (B CTbIKax M 6as3ax KOJMOHH M T.n.)
CKMMAIOLLYIO CUAY CleayeT CY4MTaTb MNOJIHOCTBIO Népedatoenca Yepes Topupbl.

Bo BHeLLEHTPeHHO-CXKaTbIX (CKaTo-M3rMbaemsiX) s1emeHTax CBapHble WBbl M BOANTbI, BKAtOYas
BbICOKOMPOYHbIE, YKA3aHHbIX COeAMHEHWU CieAyeT paccinTbiBaTb Ha MaKCMMAJsIbHOE pacTArMsarolLee
ycuane oT AenCTBMA MOMEHTA U NPOA0JABHOM CUAbl NpU Hanbonee HEBNATONPUATHOM MX COYETAHUM, A
TAK¥Ke Ha cAaBuratoLLee ycuaue oT AeACTBMA MONEPEeYHOM CUNbI.

15.11. MoHTa)KHble KpenaeHusa

15.11.1. MoHTaXHble KpenneHUA KOHCTPYKUMIA 34aHUIA U COOPYHKEHU ¢ Hankamu KpaHOBbIX
nyTen, PaccuMTbiBAEMbIMM HA YCTA/IOCTb, @ TaKXKe KOHCTPYKLMUA MO KenesHOLOPOXKHble COCTaBbl
cnefyeT OCyLLECTBAATb CBAPHbIMU UAN GPUKLUMOHHBIMU.

BonTtbl Knacca TOYHOCTM "B, B .MOHTAXHbIX COEAMHEHUAX 3TUX KOHCTPYKLMIWA [OnycKaeTca
NPUMEHATb:

ONA KpenneHua MpPOroHoB, 3/eMeHTOB (POHAPHOM KOHCTPYKUWUM, CBA3EM MO BEPXHMM MOACaM
depm (Npu Hannumm cBaseirt MO, HKHUM MOSICAM WM JKECTKOW KpPOBAM), BEPTUKA/bHbIX CBA3EW MO
depmam 1 poHapaM, a TaKKe 3AeMeHTOB paxBepKa;

AN1A KpenneHus CBA3en Mo HUKHMM nosicam Gepm NPy HAJIMYMM KEeCTKOW KpoBan (MPUBAPEHHbIX K
BEPXHUM MoAcam Kene30beTOHHbIX WAW  APMUPOBAHHbLIX MNAUT W3  AYEUCTbIX OEeToHOB  MAK
NPUKPENNEHHOTO B KaXKAYH,BOJIHY CTa/IbHOrO NPOPUANPOBAHHOTO HAacTUAA U T.M.);

ONA KPENNeHUA,CTPOMMAbHBIX M MOACTPONUAbHBIX GEPM K KOSIOHHAM M CTPONWUAbHbIX depm K
NoACTPONUABHLIMIAPU YCAOBUW Nepeaayn BEPTUKANbHOrO OMOPHOro AaBAeHUA Yepes CTONUK;

ONA KpenieHusa pa3pesHblx 6aNoK KpaHOBbIX NyTeil mexay cobon, a TaKKe ANA KpensieHus mx
HUXKHEro NoAaca,K KONOHHaM, K KOTOPbIM He KpenAaTCA BepTUKa/bHbIE CBA3Y;

Ana KkpenaeHua 6anok paboumx NAOWa[OK, He MOABEPraloWMXCA BO3AENCTBUIO AMHAMMUYECKUX
Harpysok;

ONA KpenaeHnsa BTOPOCTENEHHbIX KOHCTPYKLUNA.

15.11.2. Ona nepepacnpegeneHma Un3rnbarolmMx MOMEHTOB B 3/IEMEHTAX PaMHbIX CUCTEM
KapKacCHbIX 34aHWA A0MNYyCKAaeTcA MPUMEHEHMEe B y3/1aX COeAMHEHUA purenei C KONOHHAaMW CTasbHbIX
HaKMaL4oK, paboTaloLmx B NAACTUHECKON CTaanMN.

Haknafaku cneayert BbINOMHATL U3 CTanel C Npeaesiom Tekydectu Ao 345 H/mm?2.
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Ycunna B HaknagKkax cneayet onpefenartb Npyu MUHMManbHOM npegene Tekydyect Oy min = Ryn "

2
MaKCUManbHOM npegene Tekydectn O, o = Ryn +100 H/mm"

Haknagku, paboTatowme B NAacTUYECKOM  CTaguu, AOO/MKHbI  MMETb  CTpOraHble  wau
¢$pesepoBaHHbIe NPOAO/bHbIE KPOMKM.

15.12. OnopHble YacTn

15.12.1. HenoaBu»KHble LIapHUPHbIE ONOPbI C LLEHTPUPYIOWUMM NPOKAAAKAMU, TaHFeHUNANbHbIE,
a npu BecbMa 6onbWwnX peaKkumax - BanaHCUpHbIe onopbl cneayeT NPUMEHATb NP HEOBXOAMMOCTM
CTPOro paBHOMEpPHOTrOo pacnpeneneHns AaBaeHUA Nog ONopo.

Mnockue nnun KaTkosble NOABUMKHbIE OMOpPbI CleayeT NPUMEHATb B C/y4anax, KOraa HuxKeexalas
KOHCTPYKLMA A0MKHA ObITb pa3rpyeHa OT FOPU30HTaNbHbIX YCUAWA, BO3HUKAIOLLMX NPU HEMNOABUXKHOM
onupaHum 6anku nnmn pepmol.

KoapduumeHT TpeHua B MNAOCKMX NOABWMNKHBIX OMOpax caeayeT _ppuHMMaTb pasHbim 0,3, B
KaTkoBbIx - 0,03.

15.12.2. PacyeT Ha CMATUE B LMIMHAPUYECKMX WAPHMpPax.(uandax) 6anaHCUpHbIX onop cieayet
BbIMNOJIHATL (NPW LLEHTPANIBHOM Yr/1e KacaHMA NOBEPXHOCTEN, PaBHOM mMamM 6onbwem 90°) no dopmyne

F/(1,25¢IR,y) <1 (199)

roe F - nasneHue (cuna) Ha onopy;
r, | - COOTBETCTBEHHO paauycC 1 AJNHA WaPHMPa;
R

jp - PACYETHOE COMPOTMUBAEHME MECTHOMY CMATUIO MPU NAOTHOM KacaHWMW, MNPUHMMaemoe
cornacHo TpebosaHusam 6.1.
15.12.3. PacyeT Ha gMamMeTpanbHOE CKaTue KaTRoB.CeayeT Npon3BoAUTb No popmyne

F/(ndIR,,y.)<1, (200)

rae n - YACNO KaTKOB;
d, | - cooTBeTCTBEHHO AMaAMETpP M A/TMHA KaTKa;

R.;- pacueTHoe CONPOTUBAEHUE AUAMETPANLHOMY CHKATUIO KaTKOB MpM CBOBOLHOM KacaHwy,
NPMHMMaEMOe CoriacHo TpebosaHuAM 6.1.

16. lononHuTeibHble TRE60BaHMA NO NPOEKTUPOBAHUIO KOHCTPYKLUMIA
0nop BO3AYLIHbIX INHWUIA 31eKTponepeaaqn, OTKPbITbIX
pacnpeaennTenbHbIX YCTPOMCTB U KOHTAKTHbIX CETEN TpaHcnopTa

16.1. [na KOHCTPYKUMIA oOMop BO3AYWHbIX JMHUK 3neKkTponepedaun (BJ/1), OTKpPbITbIX
pacnpeaennTenbHbiXx ycTpoicers. (OPY) n KoHTaKTHbIX ceTelt TpaHcnopTa (KC), Kak npasuno, cneayet
npumeHATb ctanun C235, C245;, C255, C285, C345, C345K, C375 no NOCT 27772, ctanb mapok 20 n 0912C
no NOCT 8731 cornacHo.[MpnaoxkeHuto B.

B 3aBMCMMOCTM OT Ha3HaYeHUA M TUNA UX COEQMHEHUN KOHCTPYKLMWM OMNOp NOAPA3LeNatoTca Ha
rpynnoi (cm. MpunoskeHvieB):

rpynna 1 - ceapHble crneLmasnbHble onopbl 60/bLWMX NEPEXOAO0B BbICOTOM CBbiLe 60 Mm;

rpynna 2 -‘ceapHble onopbl BJI, Kpome yKasaHHbIX B rpynne 1; cBapHble 0NOpbl OLMHOBKU U NOA,
BbIKAtoYaTenn OPY He3aBMCMMO OT HamnpaXeHusa, cBapHble onopbl nog obopyaosaHne OPY
HanpaMeHnem cBbitlie 330 KB; KOHCTPYKUUKN 1 31emeHTbl KC, CBA3aHHbIE C HaTAMeHMeM NPoBOAOB (TAru,
LUTAHIM, XOMYTbI), @ TaK¥Ke OMnopbl, YKa3aHHble B rpynne 1, Npu oTCyTCTBUM CBAPHbIX COeAUHEHN;

rpynna 3 - cBapHble 1 6oaToBbIE ONopbI Nog obopyaoBaHmne OPY HanpsaxeHuem go 330 KB, kpome
onop MNoA BbIKAKOYATENN; KOHCTPYKUMM M 3N1eMeHTbl HECYLMX, MOAAEPKUBAOWUX U PUKCUPYIOLLNX
ycTpoiictB KC (onopbl, pUresnn »KecTKMX MOMepeumH, MNPOXKEKTOpHble MauTbl, GUKCATOpbl), a TaKkKe
KOHCTpYKLMK rpynnbl 2, Kpome KC, npu OTCYTCTBMM CBAPHbIX COEAUHEHNIA;

rpoynna 4 - cBapHble U 6ONTOBbIE KOHCTPYKLUMUWU KabesnbHbIX KaHanoB, AeTanu nyTelr nepekaTku
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TpaHcPopMaTopoB, Tpanbl, JECTHULbI, OTrPaKAEHUA W Apyrne BCMOMOraTesibHble KOHCTPYKUUU W
anemeHTbl OPY, BJ1 n KC.

16.2. bonTbl KnaccoB TouyHocTM A 1 B ans onop BJ1 BbicoToi A0 60 M M KOHCTpYyKUui OPY n KC
cnegyet MPUHUMaATb KaK AN KOHCTPYKUWMM, HEe paccYMTbiBAaeMbIX Ha YCTanoCTb, @ Aaa GAaHUEBbIX
coeanHeHuin n onop B/l BbicoTol 6onee 60 M - KaK A5 KOHCTPYKLMIA, PaccCUMTbiBaeMblX Ha YCTanoCTb,
no tabauue .3 MpunoxkeHua l.

16.3. lnutble petanu cnepyeT NPOEKTUPOBATb M3 YrNepogucTon ctann mapok 35/1 u 45/1 rpynn
otausoK Il n Il no TOCT 977.

16.4. Mpwn pacyetax onop BJl, KoHcTpyKunin OPY u KC cnepyeT npuHMMaTb KosddUUMEHTDI
ycnosuii paboTbl, ycTaHOBAEHHbIe B pa3genax 4 u 14,7.1.2 v no tabaumue 45.

Tabnuua 45
SJIeMEeHT KOHCTPYKUUM KosdduiimeHnr ycioBum
paboTe TaMMma
c

1. CxaTrle nosca M3 ONOMHOUHEIX YI'OJIKOB CTOEK CBOOOIHO

CTOdlle} OIOPHEl B IIE€PBHIX IOBYX [NaHenax OT OaumMaka

IpM y3JIOBBIX COEINMHEHUSX:

a) Ha cBapke 0,95

©) Ha bojsTax 0,90

2. CxaTHM DJIEMEHT IIJIOCKOM peleTdyaToy TpaBepCH
Y3 OOMHOUHOT'O PAaBHOIIOJIOYUHOI'O yI'OJIKa, IPUKPENJISeMOIO

OINHOV IMOJIKOW (PUCYHOK 22):

a) nosgc, IIPUKPEIJISeMHM K CTOMKE OIIOPH 0,90
HEINOCPEeNCTBEHHO OBYyMs OojiTaMu M OQJiee, I10CTaBJI€ HHEIMU

BIOOJIb [IOSICA TPaBepPCH

0) HosC, MNPUKPENJSeMblM K CTOMKE ONOPH OOHMUM OOJITOM 0,75
nnm 4depes QacoHKy

B) PackKoC M paclopka 0,75

3. OTTaxka M3 CTAJILHOTO KaHaTa WM IydKa

BBICOKOINPOUYHOM MNPOBOJIOKM

a) IJs NPOMEeXyTOWHOM OIOPEI B HOPMAaJIbHOM peXxyuMme 0,90
pPaboTH

©) IJg aHKepHOM, aHKEPHO-YyIJIOBOM M YIJIOBOM OIIOp:

B HOPMAJILHOM PEeXuMe pPadoTh 0,80
B aBapPUMHOM pPexmMe pPafoTe 0,90
[IlpuMeduaHMe. VYKazaHHBEe B Tabiauue KO3QPUUMEHTE YyCJOBMM paboTel He

PacCHOpOCTPaHANTCSA Ha COEIMHEHMS B3JIEMEeHTOB B y3Jax.
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PucyHoK 22. Cxema TpaBepcbl C TPEYro/ibHOM peLleTKoi

Ons onop B/1, OPY u KC 3HauyeHne KoadpdpuumeHTa HageKHOCTU MO OTBETCTBEHHOCTU 7, cneayeT
NPUHMMaATb paBHbimM 1,0.
PacuyeT Ha NPOYHOCTb PACTAHYTLIX 31EeMEHTOB onop no ¢opmyne (5) ¢ 3ameHoON B Hell 3HAYEHMUsA

Ry Ha R, /7, ne JonycKaercs.
16.5. Mpu onpegeneHun npusedeHHoOn rMbKoct no Tabauue 8 Hambonbllyo rMOKOCTb BCEro

cTepHs Anax CREAYET BBIMUCAATL MO GOPMYNaM:
[A/1A YEeTbIPEXTPAHHOTO CTEPXKHA C MAPANIENbHbIMM NOACAaMM, LIAPHUPHO ONMEPTOro NO KOHLUAM,

A =21/D; (201)

ONA TPeXrpaHHOro PaBHOCTOPOHHErO CTEPXKHA C NapannefibHbIM NOACaMU, LWAPHUPHO ONepPToro
Mo KOHLUaM,

Anax = 2,50/b; (202)

max

Ana cBo6OAHO CTOALEN CTOMKM NMpammuaanbHoi dopmbl (CM. pUcyHOK 15)
Aax = 21401 b (203)

0603HaueHus, NpuHATbie B popmynax (201)=(203):
| - reomeTpuyeckan ANMHaA CKBO3HOMO CTEPIKHSA;

b - pPacCToAHne mexay ocAMKn MNnoAcCoB Hanbosee y3KOl7I rPaHn CTeEPXKHA C napannesibHbiMmn
noAacamu,;

h - BbicOTa cBO6OAHO CTOALLEN CTONKM;
1 =1,25(b, /bi)z —2,75(b,/b,)+3,5- KO3POULMEHT ANA onpeneneHns pacyeTHOM ANHBI,

rae b, v b, - paccrosmus mexay OCAMM MOACOB MMPaMMAANLHON OMOPbI COOTBETCTBEHHO B
BEPXHEM U HUXKHEM OCHOBAHMAX Hanbosee y3Kol rpaHu.

16.6. PacyeT Ha YCTOMYMBOCTb, MPMU /CXHATUM C U3rMOOM CKBO3HOIO CTEP)KHA C peLleTKamu
MOCTOSHHOTO MO AJ/IMHE CeYEHUs CAEAYET BbINOHATL COracHo TpeboBaHUAM pasgena 9.

[NA paBHOCTOPOHHEro TPEXrPaHHOrO CKBO3HOMO CTEPMKHA C PELUeTKaMM MOCTOSHHOTO Mo ANUHE
CeYEeHUs OTHOCUTE/IbHBIN IKCLLEHTPUCUTET CieayeT BbIMUCAATL NO GopMynam:

npu n3rnbe B NIOCKOCTU, NepneHAMUKYNSPHOW OAHON U3 rpaHen,

m=3,46 3M /(NDb) : (204)
npu nsrnbe B NNOCKOCTU, MapannenbHol ogHOM U3 rpaHel,
m=3pBM /(Nb)  (205)

rae b - pacctoAHne MmeXxXay ocAMKM NOACOB B MNZTIOCKOCTU TPaHK,

B- K03 dNUNEHT, paBHbIn 1,2 npn 6onToBbIX coeamHeHnax 1 1,0 - Npu CBapHbIX COeANHEHUSAX.

16.7. Mpw,pacyete Ha YCTOMYMBOCTb MPU CHATUM C U3TMOOM CKBO3HOIO CTEP)KHA C peLleTKamu
cornacHo TpeboBaHmam 9.3.1 M 9.3.2 3HaueHWe IKCLEHTPUCUTETa e Mnpu BONTOBbLIX COEANHEHUAX
3IeMeHTOB CneayeT YMHOXKaTb Ha KoadduumeHT 1,2.

16.8. Mpu npoBepKe YCTOMYMBOCTU OTAE/bHbIX MOACOB CTEPXKHA CKBO3HOIO CEYEHWA onop C
OTTSXKKAMM MPU CHATUU C U3rMBOM NPOAOABLHYIO CUAY B KaXKAO0M Mosce cienyeT onpenensatb C y4eTomM

AONO/THUTENIbHOTO YCUNA Nad oT VI3I'VI63IOLLI,€I'O MomeHTa M, BbluMCAAEMOro no AEd)OpMMpOBaHHOﬁ
cxeme.



[na WapHUMpPHO ONepToit MO KOHLLAM peLleTyaTon CTOMKM NOCTOSIHHOIO Mo AJMHE NPSMOYTOJ/IbHOro
cevyeHun (Tun 2, Tabanua 8) onopbl ¢ OTTAXKKAMM 3HaYeHUE MOMeHTa M B cepeamHe ANNHbI CTOMKKU Npu
n3rnbe ee B 04HOM U3 NJIOCKOCTEN X - X UN Y - Y cAeayeT onpenensatb no popmyne

M =M_+(BN/5)f,+1,), (2086)

rae Mq - usrnbalowmii MOMEHT B cepeguHe ANAMHbI CTOMKKN.OT MOMEPEYHOM Harpysku,
onpeaensieMbli Kak B 6ankax;

B- K03 PUUMEHT, NPUHMMAEMbIN coriacHo 16.6;

N - NpofoNbHAA CUNA B CTOMKE;

fq - Npornb cToKM B cepeanHe AMNHbI OT NOMNEPEYHON Harpy3Kku, onpesenaemblin Kak B 06bI4HbIX
6anKax ¢ Mcnosb3oBaHMEM NPUBEAEHHOTO MOMEHTA MHEPLIMK CeYeHUA Ief,'

fn =0,0013/- yauanbHbii Nporno CToMKM B NNOCKOCTU U3FKbOa;

§=1-0,IN [(EL,)

o _ 2 2
3pech: | - AnnHA CTOMKMY; Ie_,» = Al //Akf,
rae A - naowaab ce4eHUs CTOMKM;

/lef - NpuBeAeHHas rMbKOCTb CTOMKMK, onpeaenseman no.1abanue 8 ans ceyeHUs TMNa 2 ¢ 3aMeHomn

B dopmyne (16) Amax Ha A i /1}7 COOTBETCTBEHHO, M/IOCKOCTUN N3rnba.
Mpu n3rmbe cToiikM B ABYX naockocTax yeunne NV heneayet onpepensts no popmyne (124); npu
3TOM HayanbHbIA Nporub / cfiegyeT yumTbiBaTb TOMIbKO B TOW MJIOCKOCTM, B KOTOPOW COCTaBAAtOLLan

yeunna N, ot momenta M, nan My MMeeT HanbobLLEee 3HAYEHME.

16.9. NonepeyHyto cnay Q B LLAPHUPHO OMEPTOM NO KOHLLAM CTOMKe C peLleTKaMm NOCTOSHHOTO Mo
OJIMHE NPAMOYro/IbHOro cevyeHus (Tun 2, aabavua 8) onopbl C OTTAMKaMKM NPU CKATUKM C u3rnbom B
0HOM M3 NNOCKOCTEMN X - X UNIN Y - Y cieAyeT NPUHNUMATL NOCTOSHHOM NO AJIMHE CTOMKU U onpeaenatb
no ¢opmyne

3,148N

0=0,. +T(fq +1,),(207)

rae Onax - MakcMManbHas fnonepeyHas cuna OT MOMEPEeYHON HarpyskM B MAOCKOCTU U3rnba,
onpeaenaemas Kak B bankax.

OcTanbHble 0603HauYeHns B popmyne (207) cnegyeT NPUHMMATL TaKUMU XKe, KaKk B dopmyne (206).

16.10. Ons WapHUPHO ONEpPTOM MO KOHLAM peLlleTyaTod CTOMKM MNOCTOAHHOro Mo AgauHe
TPEeyroNbHOro CKBO3HOro cedeHua (tun 3, Tabaunua 8) onopbl C OTTAXKKAMM MPU CKaTum € U3rnbom B
OZIHOWM M3 NNOCKOCTEM X=X MY - ¥ 3HAYeHMe MomeHTa M B cepeaumHe ee ANUHbI CaeayeT onpesenatb
no ¢opmysne (206), a NpuBeaeHHYIO rTMBKOCTb - No Tabauue 8 aAna ceyeHma Tuna 3.

~ 4
Mpu M3rMbe CTOMKM BYABYX MAOCKOCTAX 3HaueHue yeunua N, cnepyet npunumars 0OIBIIHM ©3
ABYX 3HaUeHWi, onpeaensembix No Gopmynam:

N, =116M_/byau N =0,58Mx/b+My/b_ (208)

Mpu y4ere,06omx momertos M, My BO BTOpOM dpopmyne (208) HayanbHbIA NPOrMb CTOMKN B

KaXKa0M U3 ABYX NNOCKOCTEN cneayeT NPUHNUMATb PaBHbIM f,=0,0017
16.11. NonepeyHyto cmay Q B MJAOCKOCTM TPAHU B LIAPHUPHO ONEpPTOM MO KOHLAM pelleTyaTon
CTOMKe TPEeYyro/bHOr0 CKBO3HOIO CEYEHWUS OMOpPbl C OTTAMKAMW MpPU CHATUM C M3rMbom cneayet

onpegenstb no popmyne (207) ¢ y4eTtom npuBeaeHHon rmbkocTm ﬂ‘ef, onpeaensemoit no Tabauue 8



ANS ceyeHma Tmna 3.
16.12. PacuyeT Ha yCTOMUYMBOCTb CXKaTbIX 3/IEMEHTOB KOHCTPYKLUUIA U3 OAMHOYHbIX YrO/KOB (NOACOB,

peleTKn) cneayet BbINOMHATb, KaK MPaBWIO, C YYETOM 3KCLEHTPUYHOrO MPUIOKEHUA MNPOAOAbHOM
cUnbl.

[onycKkaeTtca paccumTbiBaTb 3TW 3N1EMEHTbI KaK LleHTpaibHO-CXKaTble no dopmyne (7) npu ycnosum

YMHOXEHMA NPOAONbHBIX CUA HA Ko3bduLmMeHTbl &, n &, , npuHMmaemMble HexmeHee 1,0.

B npocTpaHCTBEHHbIX HONTOBLIX KOHCTPYKLMAX MO PUCYHKY 15 (Kpome pucyHKa 15, B U KOHLEBbIX
onop) Npu LEHTPUPOBAHUM B y31€ 3N1EMEHTOB M3 OANHOYHbIX PABHOMOJIOYHBIX YFOJIKOB MO UX PUCKaM
npyv 0AHOPALHOM PacnofioXeHUN BONTOB B 3/1€MEHTAX PELeTKU U NPUKPENnIEeHNN PacKOCOB B y3/e C

AiBYX CTOPOH MOJIKM NosAca 3HaYeHna koapdpuumentos &, n &, cnenyet onpemenaTh:
ana noacos npu A <3,5 (npu 4 > 3,5 cnepyet npunumats 4 = 3,5 )no dopmynam:
npu 0,55 <= ¢/b <=0,66 n NV, /N, <0,7

a, =1+[c/b=0,55+2(0,2—0,052)INyul N, : (209)
npu 0,4 <=¢c/b < 0,55 1 de /Nm < (2933C/b_0’58)
a, =0,95+0,1c/b+[0,34-0,62¢/b + 2(0,2 ~0,051)IN,, / N,,: (210)

AN PaCcKoCOB, MPUMbIKaIOLINX K paccYMTbIBaEMOIA NaHenn nosaca, no Gopmynam:
npu 0,55 <= ¢/b <= 0,66 un N, /Nm <0,7

a, =1,18-0,36¢/b# (1,8¢/b-0,86)N,,, /N, : (211)
npn 0,4 <=c/b<0,555u N,, /N, <(2,33¢/b-0,58)
a, =1-0,04¢/b+(0;36—0,41¢/b)N,, / N, . (212)

[na npocTpaHCTBEHHbIX 6ONTOBLIX KOHCTPYKUMI no pucyHky 15, r, g B popmynax (210) n (212)
cneayet npuHumartb 0,45 <= c/b <.0;55.

B dopmynax (211) n (212) oTHOWEHKME paccTOSHMA MO NOJIKE YroJika packoca oT 0byLKa A0 PUCKH,
Ha KOTOPOM yCTaHOBAEHbl OONTbI, K. LUMPUHE MOAKW Yroaka packoca npuHATo oT 0,54 po 0,6; npwu
OTHOLWeHuMU, paBHom 0,5, KoadduumeHT &, , BbluMCNEHHbIM No dopmynam (211) un (212), agonkeH bbITb
yBenuyeH Ha 5%.

B NpocCTpaHCTBEHHbIX'EBAPHBIX KOHCTPYKLMAX U3 OANHOYHbIX PABHOMOOYHbIX YIOJIKOB MO PUCYHKY
15, 6, r (KpOome KOHLEeBbIX ONOP) C MPUKPENJIEHNEM PACKOCOB B y3/1€ TOJIbKO C BHYTPEHHEN CTOPOHbI

MOMKM nosca npum N, 4N, <0,7 spauenns KoapodumumeHToB &, n &, cnepgyet NPUHUMATD:
MNPU LEHTPUPOBAHMM B.Y3/1aX 3NEMEHTOB MO LIEHTPaM TxecTH cevennii &, =, =1,0;

NPV LLeHTPUPOBAKMM B y3N1ax Ocell packocos Ha obywwok nosica &, =&, =1,0+0,12N, , /N, .

Mpu pacyeTe KOHCTPYKLMI HA COBMECTHOE AENCTBME BEPTUKA/IbHBIX W MOMEPeYHbIX HarpysoK u
KPYTALLEro MOMEHTa, BbI3BaHHOIO 06PLIBOM NPOBOAOB WM TPOCOB, AOMYCKAETCA MNPUHMMATb
a,=a, =10,

0603Ha4eHUs; NpuHATbIE B dopmynax (209) - (212):

C - PacCTOsIHUE MO MOJIKE YroJIKa Nnosca oT 0byLIKa 40 PUCKM, HA KOTOPOW Pacno/IOXKeH LEHTP y3.a;

b - WMpKWHa NoNKK yrosika nosca;

Nm - NpOoAO0/ibHAaA CUNa B NaHENN NOACa;

de- CyMmMa I'IpOGKLI,Mﬁ Ha OCb NMoAcCa YCMHMVI B paCKoCaXx, MPpUMbIKaOLWNX K O,CI,HOI‘;I NoJZIKe noAca,



nepegasaeman Ha HEro B y3sie U onpeagenaeman npum Tom e CoO4YeTaHUU Harpys3okK, Kak OnAa Nm; npu

pacueTe nosca cneayet NPUHUMAaTL Gonbluee u3 3HaueHuit NV, , NoayYeHHbIX ANA Y3108 MO KOHLAM
naHenun, a Npuy pacyeTe PackocoB - 411 Y3713, K KOTOPOMY NPUMbIKaeT packoc.

16.13. PacyeTHble A/MHbI lef M paguycbl MHEPUMW CeYeHuid i npu onpeaeneHun rmbkocTu
3/1EMEHTOB MJIOCKMUX TPABEPC C MOSCAMM U PELLETKOW U3 OAMHOYHbIX YTOIKOBI(CM. PUCYHOK 22) cneayet
NPUHMMATb PAaBHbIMM:
=/, i=i

ml, X

AnA nosca lef = lm, =1, lef
[ONA packoca lef =1, =l
A8 pacropKku lef =lc, [ =1,

rae I, - pafMyc WMHEepLUMM CeYeHUA OTHOCUTENbHO OCH, MapasifieNlbHOW MIOCKOCTU PeLleTKM
TpaBepchbl.

16.14. TMbBKoCTb NepPBOro CHU3Y packoca M3 OAMHOYHOTO yrosikapelueTyaToit cBobogHo cTosLen
onopbl BJ/1 He gonxHa npesbiwatb 160.

16.15. OTKNOHEHMsA Bepxa OMoOp M MNpPorMbbl TPaBepC He OO/IKHbI MPEeBbiWaTb 3HAYEHWN,
npuBeaeHHbIX B Tabanue 46.

Tabnuua 46
KoHcTpykUuma u OrHOoCuTesiBHOE | OTHOCUTEJIbHEM HPOTUD TpaBepCH
HalpaBJIeHME OTKJIOHEHMS| OTKJIOHEHUE ¥ Oanky (K OpoJieTy MIM IOJIMHE
Bepxa OIIOPEL KOHCOJIN)
(x BEHICOTE
OLIOPEHL) BEPTUKAJIbHEIN TOPM3OHTAJIbHEI
B Ha B Ha
npoJieTe | KOHCOJM [ IPpOJIeTe | KOHCOJN
KoHuerasa m yrjorad 1 1 1 He
onopa BJI aHKepPHOT'O ~ -—= - OTpaHUUYMBaETCSH
Tuia BEHCOTOM mo 60 M 120 120 70
BIOOJIb IIPOBOILOB
Onopa BJI aHKepHOTO 1 1 1 To xe
TUIIa BEHCOTOM o 60 M - - --=
BIOOJIb IIPOBOIOB 100 120 70
[IpoMmexyTouHasa omnopa Bll|He orpaHmnum- 1 1 "
(kpoMe MepexOomOHOM) BaeTcsa -—- -
BIOJIb INPOBOIOB 150 50
[lepexonHele OINOPE BJl 1 1 1 "
BCexX TUIIOB BHCOTOU - - --
cBume 60 M BHOJB 140 200 70
IIPOBOIOB
Onopa OPY BHOJIb 1 1 1 1 1
IIPOBOIOB -—= -——= - -——= -
100 120 70 200 70
To xe, NOIepex 1 He or- |[He or- He
IPOBOIQB -- PaHMUM - | paHMUM - | OTPaHMUMBAETCHA
70 BaeTCcs |BaeTcsd
CTOVKamOIOPL 101 1 - - - -
obopyloBaHMe -
100
Banka non obopynoBaHUE - 1 1 - -
300 250
IpumeuaHusa. 1. OTkJOHeHMe omnop OPY u TpaBepc onop BJI B aBapuMMHOM U1
MOHTAXHOM peXMMaXxX He HOPpMMPpYyeTCHd.




2. OTKJIOHEHMS ¥ NPOTMOH NO MO3UUMAM 7/ M 8 IOJIKHEI OBITH yYMEHBIIEHH, E€CJIU
TEXHUUECKUMM YCJIOBMSAMM Ha SKCIJIyaTauuio o600pyINoBaHMSA YCTaHOBJIEHE 0oJiee
xecTkue TpeboBaHUS.

16.16. B cTanbHbIX NPOCTPAHCTBEHHbIX KOHCTPYKuMAax onop BJ/1 n OPY u3 0AMHOYHbLIX YrONKOB
cnepyeT npenycMmaTpuBaTbh B NOMEPEYHbIX CeYeHUAX auMadparmbl, KOTOPbIE AOJAXKHbI pacnoaaratbCA B
CTOMKax CBOOOAHO CTOSLLMX ONOP He pexke, Yem yepes 25 M, U B CTOMKax OMop Ha OTTAXKKAX He perke,
yem 4epe3z 15 m. [Omadparmbl [AO/KHbI TAKXKe YCTAHABAMBATLCA B, MECTax MNPUIOKEHUA
coCpeaoTOUEHHbIX HAarpy3oK 1 nepesioMoB NOACOB.

16.17. MNpwn pacyeTe Ha CMATUE COeAMHAEMbIX 3/IEMEHTOB PELLETKM B 0AHOO0NTOBbIX COeAMHEHUAX
C paccToAHMEM OT KpasA 3/eMeHTa [0 LeHTpa O0TBEepPCTUA BAOb Ycuaua meHee 1,5d cneayet yumToiBaTh
npumeyaHue 2 Tabaumubi 40.

B 04HOGONTOBLIX COEAMHEHWAX 3/1EMEHTOB, MOCTOSIHHO. PAbOoTAlOWMX Ha pacTaxkeHwe (TAr
TpaBepc, 3/IeMEHTOB, MPUMBbIKAIOLWKNX K Y31aM KperneHnAa NpoBOA0B U TPOCOB, U B MeCTax KpenneHua
0bopya0oBaHUA), paccTosHMEe OT Kpas 3/emMeHTa [0 LUEeHTPa 1OTBEpCTUA BAO/b YCUAWUA chemyet
NPUHMMATbL He meHee 2d.

16.18. Packocbl, NpuKpenasemble K noscy 6o0aTamu B 04HOM Yy3/e, A0/KHbI ObiTb PACNONOMKEHbI,
KaK Npasuo, C ABYX CTOPOH NOJIKM MOACHOTO YroJsiKa.

16.19. B 60/TOBbIX CTbIKax MOACHbIX PABHOMOAOYHbLIX YrOJIKOB YMC/I0 HONTOB B CTbiKe creayet
Ha3Ha4yaTb YETHbIM W pacnpenenaTb 60Tl MOPOBHY. MEXKAYNOKAMM YIOKA.

Ymcno 60nTOB NP OAHOPALHOM M LIAXMATHOM WX, PaclONIOXKEHNN, @ TAKKE YMCAO MONepeyHbIX
paaoB 60NTOB NPU ABYXPAAHOM UX PACMONOKEHUM CneayeT Ha3HayaTb, KAk NpaBuao, He bosiee NATU Ha
OZHOW MOJIKE YroJIKa C KaXA0M CTOPOHbI OT CTbIKa.

YKazaHHoe yncio 60ATOB M nonepeyHbIXx PAAOB AOMNYCKAETCA YBEANYUTL A0 CEMMU MPU YCNOBUU

YMEHbLUEHWUA 3HaYeHUs KoapduumneHta 7, onpeaensemoro no Tabamue 40, ymHoxeHnem Ha 0,85.
16.20. PacyeT Ha yCTOMYMBOCTb CTEHOK OMOP M3 MHOTOrpaHHbIX TPYO Npu uncne rpaHein ot 8 go 12
cnepyeT BbINOAHATL NO popmyne

oy/(c,.7.) <1 (213)

rae 01 - Hanbonbliee CHMMAIOLWEE HaNpAMeHWMe B CeYeHUMM Onopbl MpW ee pacyete Mo
AedopMnpoBaHHOM CXEME;

O, - KpUTUYECKOe HanpsAXKeHMe, Bbluncasemoe no popmyne

o, =8B ~-3,8/2] WR <R .(214)

B popmyne (214) o603HaueHo:
B=0,58+1,81/4..

Zw = (b/t)\/Ry By YCNOBHaA rMBKOCTb CTEHKM FPaHuU WMPUHOMN b 1 ToAWMHOM t;
w =1+0,0332,(16, / 0,),

roe A, cnegyeT npuHUMaTh He bonee 2,4;

0, - HauMmeHblUee HanpaXeHWe B CEYEHUN, NPUHMMAEMOE NPU PACTAXKEHUN CO 3HAKOM "MUHYC".
MHororpaHHble Tpybbl A0MKHbI OTBeYaTb TpebosaHumam 11.2.1 u 11.2.2 ans Kpyrabix Tpyb c
paAnycom ORMEAHHOM OKPYKHOCTM.

17. JononHuTenbHble TpeboBaHMA NO NPOEKTUPOBaAHUIO
KOHCTPYKLMN aHTEHHbIX COOPY»KEHM CBA3U BbICOTOM A0 500 m

17.1. AnA cTanbHbIX KOHCTPYKLUMI aHTEHHbIX coopyXeHuit (AC), Kak npaBuao, cneayeT NPpUMeHATb



ctanu no FOCT 27772 (kpome ctaneit C390K, C590, C590K), ctanb mapoKk 20 u 09r2C no rocCt 8731
cornacHo lMpunoxeHuto B. Mpu aTom cneayet NpMHUMATDL pacnpesesieHne KOHCTPYKLUMIA No rpynnam:

rpynna 1 - oTTAMKM U3 CTa/IbHbIX KaHAaTOB W Lenen pas/iIMyHOM KOHPUIrypauum, Hecylume BaHTbI
aHTEHHbIX MNOJIOTEH M aHTEHHbIE NPOBOAA; 3N1€MEHTbI (MexaHUUYeCKne AeTanun) OTTANKEK MaUT U aHTEHHbIX
MONOTEH, AEeTanu KPenjeHus OTTAXEK K ¢dyHAaMeHTaM WM K CTBOJMIaM CTajibHbIX onop; ¢naHubl U
dnaHueBble coegMHEHNA 2IEMEHTOB CTBOIOB MauT K BallieH, BK/o4Yan onopHbie GpaaHubl 1 6allumaku;

rpynna 2 - chN/IOWIHOCTEHYaTble M pelleTyaTble CTBOMbI MauT U HalueH, pelleTKka, Anadparmsl
CTBONOB HalleHHbIX onop;

rpynna 3 - NecTHUUbl, NepexoaHble NAOWAAKM; METANNIOKOHCTPYKLUM KpenaeHna aHTeHHOro
obopyaoBaHus.

MaTtepuanbl AnA coeauMHEHWN cregyeT MNPUHUMATb COFIAacHO pasgeny 5, HopmaTuBHbIE W
pacyeTHble CONPOTMBAEHNA MAaTEPMA/IOB U COEANHEHNI - COrTacHO pPa3aeny/6 u MNpunoxeHnam B n T

15.2. OnAa OTTAMEK WU 3N1eMEeHTOB aHTEHHbIX MONOTEH. CcneayeT NPUMEHATb CTajibHble KaHaTbl
Kpyr/ible OLMHKOBaHHble no rpynne CC, rpy3oBble HepacKpydYMBaloWMECA OAWHAPHON CBUBKM
(cnupanbHble) UM HepacKpyumMBaloWMeca ABOMHOM KPeCTOBOCBMBKIN C/METAIZIMYECKUM CEPAEUYHNKOM
(kpyrnonpsaHbie), NPU 3TOM CMpasibHble KaHaTbl CeAyeT NPUMEHATE NPU pacyeTHbIX yeuausax ao 325
KH. B KaHaTax cnegyeT NPMMEHATb CTaNbHYIO KPYFNY0 KaHAaTHYIO NPOBOJIOKY HauboAblMX ANAMETPOB
mapku 1. lna cpegHe- n CMAbHOArpecCcmMBHbIX Cpes, A0MYCKAeTCA MPUMEHATb KaHaTbl, OLMHKOBAHHbIE MO
rpynne XC, c TpeboBaHuammM ana kaHaTtos rpynnbl CC. JonycKaeTcs NpMMeHeHWe pacKpyyYnBatowmxca
KaHaTOB NpU YCNOBUK, YTO 0BBA3KN N3 MATKOI OLMHKOBAHHOM MPOBOJ/IOKM, PACMOOKEHHbIE NO KOHLLAM
KaHaToB, 6yayT yBenYeHbl No AJIMHe Ha 25%.

Ona oTTAXKeK CO BCTPOEHHLIMU M30NATOPAMU. OPELWKOBOro TUNa caeayetr NPUMEHATb CTa/lbHble
KaHaTbl C HeMeTaN/IMYeCKMMMN CcepaedYHMKaMK, €eCauM 3TO  OOMyCKaeTca pPaanoTeXHUYeCKMMM
TpeboBaHUAMMU.

Ons OTTAMEK C YCUAMAMM, NPEBbLIWAOWMMU THECYLLYIO CMOCOBHOCTb KaHATOB M3 Kpyriaowu
NPOBOJIOKWN, [OMYCKaeTcA MNPUMEHEHWEe CTa/lbHbIX''KaHAaTOB 3aKPbITOro TUMNa W3 3eTobpasHbIX WU
KIMHOBUAHDBIX OLLUHKOBAHHbIX MPOBOJIOK.

17.3. KoHLbI CTa/IbHbIX KAHATOB B CTakaHax AW MydTax ciefyeT 3aKpenasnTb 3a/IMBKOM LIUHKOBbLIM
cnnasom UAMO-1,5/1 no TOCT 21437.

17.4. AnAa aneMeHTOB aHTEHHbIX MOMIOTEH CleayeT NPUMEHATb NPOBOAA COorfacHo Tabauue .11
Mpunoxenusa I. NMpumeHeHMEe MeAHbIXTRPOBOAOK AOMYCKAETCA TONbKO B C/Ay4aAX TEXHO/OrMYecKoM
HeobxoaMmocTu.

17.5. 3HayeHMe pacyeTHOro COMPOTUB/EHUA (YCMAWA) PACTAXKEHUIO NPOBOAOB M MPOBOJIOK
cnepyet NPUHUMATb PaBHbIM 3HAYEHMIO PA3PLIBHOMO YCUAMA, YCTAHOBAEHHOMY TFOCYAAPCTBEHHbIMU

CTaHZAPTaMM, AeNEeHHOMY Ha KOIGOUUMEHT HAZEKHOCTU NO MaTepuany 7, :

LN aNOMUHUEBBIX M MeAHbIX POBOAOB Vy = 2,9 ;
ONA cTaneantoMMHUEBBIX NPOBOAOB NPU HOMUHAbHbIX CEYEHUAX, MM2:

161 25- 7, =2,8;
35-95-7, =2,5;
120 u 6onee - V= 2,25

A1 BUMETANIMMECKMX CTaNEMESHBIX NPOBONOK ¥, = 2,0.
17.6. Mpu pacyerax KoHCTpykuuit AC cnegyeT nNpuHMMATb KO3OPUUMEHTbI YCNOBUIM PaboThl,
yCTaHoB/NeHHble B 4.3;Bpasaene 14 n B Tabnuue 47.

Tabnuua 47

SJIeMEeHTHE KOHCTPYKLUMUM KosdouumeHnt
YCJIOBUM pabOTEH
raMMa

c

[lpenIBapUTEJIbHO HaIPsXEHHEE 3JIEMEHTH pelle TKU 0,90
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QJIaHLIEBL:
KOJIBLIEBOT'O TUIla 1,10
OCTAJIbHEIX TUIIOB 0,90
CTanbHBEE KAaHATH OTTSIXEK MAauT MM BJIEMEHTH AaHTEHHHX
IOJIOTEH MNPV MX KOJNUECTBE:
3 - 5 oTTaAXek B ApycCe MM DJIEMEHTOB AHTEHHHX I[1OJIOTEH 0,80
6 - 8 oTTaxek B dpyce 0,90
9 u DoJjiee OTTAXEK B sApyce 0,95
Bamesyika KOHIIOB Ha KOylle BaXMMaMM MJIM TOUeuHOe 0,75
onpeccoBaHyEe BO BTYJIKE
OnJjieTka KaHaTa Ha KOoylle MM M30JIATope 0,55
JJIEMEeHTH KpPeIlJIeHUS OTTSIXEK, AHTEHHHX IIOJIOTEeH, IIPOBOIOB, 0,90
IOOKOCOB K OIIOPHEIM KOHCTPYKLUMSAM M aHKEepPHEM OGyHIaMeHTaMm
AHKepHHE TaXK 0e3 pes3bOOBHIX COEIMHEeHMM Npu padoTe /ux Ha 0,65
pacTsaxeHue C M3TUOOM
[IpoyumHEl Npu paboTe Ha pacTaXeHUe 0,65
IeTany KpenJieHUM UM COEeOMHEHUM CTAaJIbHEIX KaHATOB:
MexaHMYeCKMre, KpPpOMe OCEeM WapHUPOB 0,80
OCHU WAPHUPOB IIPU CMATUN 0,90

17.7. OTHOCUTe/IbHblE OTK/AOHEHUA onop (K BbiCOTEe) HE AONMKHbI NPEeBblWaTbh 3HaYeHU (Kpome
OTK/NOHEHWI Onop, ANA KOTOPbIX YCTAHOBAEHbl WHbIE 3HAYeHWUA TEXHWYECKMM 3aJaHMem Ha

NpoeKkTUpoBaHue):
PV BETPOBOMV MM TOJIOJIEOHOM HATPYSBKE « e aline « o o o o oo s e s eonnnenenas 1/100;
NpM OOHOCTOPOHHENM MNOOBECKE AaHTEHHH K oIope
[IPY OTCYTCTBUM BETPA « e e v v v v v e eeeneeneeotleaeensensensenseneennns 1/300.

17.8. MoOHTa)KHble COEAMHEHUA 3/71eMeHTOBNKOHCTPYKLMI, nepefatolime pacyeTHble YCUaus,
cnefyeT NPOEKTUPOBaTb, Kak NpaBuao, Ha BoATax Kaacca TOMHOCTM B mn BbicoKonpouHbix 6onTax. Mpu
3HaKoMepeMeHHbIX YCUAUAX, KaK NpaBuao, cneayer NpUHUMATb COeAMHEHUA HA BbICOKOMPOYHbIX HonTax
WA Ha MOHTAXKHOM CBapKe.

Bo dnaHLeBbIX COeEANHEHMAX CNeAYeT, KaK.NPaBUAO, NPUMEHATb BbICOKONPOUHbIe 60NTHI.

MpmeHeHWe MOHTAXKHOMN CBAPKUUAM BONTOB KAacca TOYHOCTM A A0/MKHO ObITb COrNacoBaHo ¢
MOHTUPYIOLLLEN OpraHU3aumnen.

17.9. Packocbl c rMbkoctbto 60nee 250 npu nepekpecTHOM pelleTKe B MecTax nepeceyeHui
OOJIKHbI BbITb CKpPenaeHbl MeXKay coboi.

Mpornbbl pacnopoKk auvadparm UHI3AEMEHTOB TEXHOIOMMYECKMX MNOLWALOK B BEPTUMKANbHON U
rOpPM30HTaNIbHOWM NIOCKOCTAX He AO0/XKHbhNpeBbiwaTh 1/250 nposerta.

17.10. B KOHCTPYKLMAX pelleTyaTbix onop AnadparMbl SONXKHbI YCTaHABAMBATLCA HA PACCTOAHUM
MeXay HUMKW He Gosiee Tpex PasmMepoB cCpefHero NonepevyHoro CeYeHWs CEKLMW ONOopbl, a TaK¥Ke B
MeCTax NPUNOXKEHUA COCPeAETOUYEHHbIX HAarPy30K M NepesioMoB NOACOB.

17.11. bonTtbl ¢naHUEBbIX coeaMHEHUM Tpyb crepyeT pasMel,aTb Ha OAHOM OKPYKHOCTU
MWHUMaNbHO BO3MOXKHOIQ AUAMETPaA, KaK NPaBWUIO, Ha PAaBHbIX PACCTOAHUAX MeXAy 6oaTamu.

17.12. dnemeHTbl pelleTkn depm, CxoAAalMeca B OAHOM y3/e, cneayeT LLeHTPUpoBaTb HA OCb
nosica B TOYKE NepecedeHUAmX ocei. B mectax NpuUMbIKaHMA PACKOCOB K ¢aHLaM OOMNYyCKAeTca UX
pacueHTPOBKA, HO, KaK Mpaswuio, He 6osee Yem Ha TpeTb pasmepa MonepeyHoro cedeHusa nosca. Mpu
pacueHTPOBKE Ha ‘GOABWMIA pasmep 31eMEeHTbl AOMKHbI OblTb paccyMTaHbl C YYETOM Y3/10BbIX
MOMEHTOB.

B npopesHbix pacoHKax ANA KpenneHua PacKoCOB W3 KPYrOW CTann KOHeL, npopesu ciegyet
3acBepanBaTb OTBEPETMEM AMameTpoM B 1,2 pasa bosblie guameTpa packoca.

17.13. OTTAKKW B MauTax C peleTyaTbiM CTBOJIOM C/edyeT LEeHTPMPOoBaTb B TOUKY NnepecevyeHus
oceli NoACOBM.PACAOPOK. 3a YCIOBHYIO OCb OTTAMKEK CNeayeT NPUHUMATb XOPAY.

JlnctoBble MPOYLWMHBI AN KPENnJeHUA OTTAMEK AO0/KHbl NOAKPENAATbCA pebpamm KeCcTKoCTH,
NpeoXpPaHALLMMU UX OT U3rnba.

KOHCTPYKLMM Y3108 KPENaeHUA OTTAMKEK, KOTOpble He BMMCbIBAOTCA B TPAHCMOPTHble rabaputobl
CEeKLMM CTBOJIa MauT, cleayeT MPOEKTUPOBATb Ha OTAE/NbHbIX BCTABKax B CTBOME B BUAE XECTKUX
rabapuTHbIx gnadparm.



17.14. HatsxKHble ycTpoictBa (mydTbl), cay:Kalme ANA PeryvpoBKU AJMHbI U 3aKpenseHus
OTTSXKEK MauT, AO/KHbI KPenuTbCA K aHKepHbIM YCTPOWCTBAM TMOKOM KaHAaTHOM BCTaBKOW. [ANMHa
KaHaTHOM BCTABKM MeXAy TOPLAMM BTYOK A0/KHA ObITb He MeHee 20 gMameTpoB KaHaTa.

17.15. Ona snemeHToB AC cnegyetr NPUMEHATb TUMOBble MEXaHW4YecKMe aeTanu, npowegwime
NCNbITAHUA HA NPOYHOCTb U YCTANOCTb.

Pe3bby Ha pacTAHYTbIX 3NeMeHTax cneayeT NpuHMMmaTb cornacHo FOCT. 8724, NOCT 9150, NOCT
24705 (McnonHeHMe BNnaguHbl pe3bbbl C 3aKpyrneHnem).

17.16. B OTTAMXKAX MayT, Ha MNPOBOAAX WM KaHATax FOPWU3OHTA/IBHBIX AHTEHHbIX MOJOTEH ANA
raweHus Bubpaumn cnegyet NnpeaycmaTpmBaTb NOCAEA0BATENbHYIO YCTAHOBKY MAPHbIX HU3KOYACTOTHbIX
(1 - 2,5 Ty) m BblcoKoYacTOTHbIX (4 - 40 Tu) BubBporacuTenein peccopHoro TMna. HM3KOYaCTOTHblE
racutenu cnepyeT BblbMpPaATb B 3aBUCMMOCTU OT YaCTOTbl OCHOBHOTMO TOHA OTTAMKM, NPOBOAA UM KaHaTa.
PaccTtosiHMe s OT KOHLEBOM 3a4e/IKM KaHaTa A0 MecTa MoABecKu/racuTenei cneayer onpenenaTtb no

dopmyne
§>0,41x107d~ P/ m (215)

rae d - AMameTp KaHaTa, NpoBoAa, MM;

m - Mmacca 1 M KaHaTa, NPOBOAa, Kr;

P - npegBapuTesbHOE HaTAXKeHWe B KaHaTe, NpoBoge, H.

BbICOKOYACTOTHbIE FacuTenn cnefyeT YCTaHaB/MBaTbyBbile HU3KOYACTOTHLIX Ha PACCTOAHUMU S.
Mpy nponetax NMPOBOAOB M KAaHATOB aHTEHHbIX MOMOTeH, npesbiwatowmx 300 m, racutenun cregpyet
yCTaHaB/IMBATb HE3ABUCMMO OT pacyerTa.

Ons raweHna konebaHui TMNa "ranonmMpoBaHue™ cneagyeT M3MeHATb CBOOOAHYIO AJIMHY KaHaTa
(npoBoaa) noBoaKkamu.

17.17. AHTEHHble COOPYKEHUA PaANOCBASU HEOBXOAMMO OKPALLMBATL COMNACHO TPeboBaHUAM Mo
MapKMPOBKE W CBETOOIPa*KAEHWMIO BbLICOTHBIX HMPENATCTBMM B COOTBETCTBMM € HacTaBneHuem no
a’pogMHaMUYECcKOol ciyKbe B rpakgaHCKoN aBuaumu.

17.18. MexaHuYeckne AeTann OTTAXEK,'apMaTypbl M30/ATOPOB, a TaKKe MEeTM3bl, Kak NpaBuno,
AONKHbI 6bITb OLMHKOBAHHbLIMMU.

18. [lononHuTenbHblE TPEGOBAHMA NO NPOEKTUPOBAHUIO
KOHCTPYKLMIA 34aHUI U COOPYKEHUI NPU PEKOHCTPYKLUM

18.1. O6bwue nonoxeHmn

18.1.1. OueHKy OCTaTO4YHOFO. pecypca KOHCTPYKLUMIM 30aHUIA U COOPYKEHWUI CnesyeT Npon3BOANUTb
Ha OCHOBaHWM aHaAN3a MMEOLENCA TEXHUYECKON AOKYMEHTALUUN, BU3YAIbHOFO, MHCTPYMEHTA/IbHOIO
OCBMAETE/NIbCTBOBAHMM, MNPOBEPOYHbIX pPACYETOB Hecywen cnocobHocT UM AedpopmMaTUBHOCTM
KOHCTPYKTUBHbIX 3/IEMEHTOB, JMMeOWMX AedeKTbl WAM MOAYYMBLUMX MOBPEXAEHME B npouecce
aKcnayaTaumMm. B uTore! OCBMAETENbCTBOBAHUA TEXHUYECKOE COCTOSIHME 3/1IEMEHTOB 343aHUA U
COOPYKEHWUIM A0NKHO ObITb ONpeseneHo Kak:

MUcnpaBHoe - NpU OTCYTCTBUM AedeKTOB M BbINOJHEHUN BCeX TPebOBaHUI AEUCTBYIOWMX HOPM U
roCyAapCTBEHHbIX CTAHAAPTOB;

paboTocnocobHOE =npK HannumMm AePeKToB 1 NOBPENKAEHUI IOKANbHOIO XapaKTepa (KaTteropuu
B), KOTOpble Npu_nocAeayroLEM PasBUTUM HE MOFYT OKasaTb BAWAHWE Ha APYrue 3SNeMeHTbl U
KOHCTPYKLMW, HO MOBANATL Ha yCNoBMA Be3onacHOM sKcnayaTawumm, T.e. NPy YacTUYHOM OTCTYMNAEHUMN OT
TpeboBaHMI HOpm 6e3 HapyweHusa TpeboBaHMI NO NpeaenbHbIM COCTOAHMAM nepsol rpynnbl (TOCT
27751) 1 npu TaKNX HapyLLeHUAX TpeboBaHMIA MO Npeae/ibHbIM COCTOSHUAM BTOPOM rpynnbl, KOTOpble B
KOHKPETHbIX-YC/I0BUAX HE OFPaHNYMBAIOT HOPMA/IbHYHO IKCMyaTaLMIo 34aHMA (COOpyKeHUs);

orpaHM4yeHHO paboTocnocobHoe - nNpu Hanuumm aedeKkToB U MNoBpexaeHuin (Kateropun B), He
NPeACTaBAAOWMX ONAaCHOCTUM PA3PYyLEHMA KOHCTPYKLMA, HO MOTylWMX B JajsbHeWWem BbI3BaTb
NoBPEKAEHUA APYrUX SNEMEHTOB U Y3/10B KOHCTPYKLUMIA, UAN NPU PA3BUTUM NOBPENKAEHUA NEPENTU B
KaTeroputo onacHbIX, T.e. B C/Ayyasx, Korga gna obecnevyeHus sKcnayaTaumm 3gaHua (coopyrkeHus)
HeobX04MM KOHTPO/Ib 32 COCTOAHUEM KOHCTPYKLMIA, 33 NPOAO/IKNTENIbHOCTBIO MX SKCNyaTaumm MK 3a
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napameTpamm TEXHOJIOTMYECKMX MPOLLECCOB (Hanpumep, OorpaHuyeHue rpy3onoLbeMHOCTUM MOCTOBbIX
KpaHoB);

aBapuiiHoe - Npu Hannumm aedeKkToB M noBpexaeHui (Kateropun A) ocobo OTBETCTBEHHbIX
3NIEMEHTOB W COEAMHEHWUH, NPeACTaBAAWMX OMACHOCTb PA3PYLEHUA KOHCTPYKUMWA, T.e. MNpu
HapyLeHUN NN HEBO3MOXKHOCTU NPeaoTBPaTUTL BOSMOXKHOE HapyLleHMe TpeboBaHWIM No npeaesbHbIM
COCTOAHMAM NepBoi rpynnbl.

18.1.2. MpK yCUNEHUN UAN U3MEHEHUWU YCNOBWMI PaboTbl COXpPaHAEMbIX KOHCTPYKUMI cneayet
obecneunBaTb Kak MMHUMYM MX PAabOTOCNOCOOHOE COCTOAHME.

KOHCTPYKLMM, HaxogawMmeca B OrpaHUYEHHO paboTocnocobHOM! CcocToaHUM, nNpu obecneyveHun
HeobX04MMOro KOHTPO/IA AOMNYCKAETCA He ycuamBaTb Ha nepuog oT nposeaeHua obcneposaHua go
PEKOHCTPYKLMN.

18.1.3. [nA KOHCTPYKLMM, 3anpoeKTUPOBAHHbLIX MO paHee [AeWCTBOBABLIMM HOPMaM W
TEXHUYECKMM YCNOBUAM, AOMYCKAeTCcA He NPOBOAUTL MPOBEPOUHbIN PacyeT B Cy4asX, ec/v 3a nepumos,
3KcnyaTaumm He meHee 15 neT B HUX He BO3HUKAM AedeKTbl U MOBPEKAEHMA, HE USMEHUNUCL YC0BUSA
OaNbHeNLWen aKcnayaTaumm, Harpyskn 1 BO3AENCTBMA, A NPU UXIU3MEHEHUN He YBEANYUANUCE YCUANA B
OCHOBHbIX 3/1IeMeHTax.

18.1.4. MNpn yCMNEeHUM KOHCTPYKUMIA cnepyeT NpesyCMaTpyBaTb KOHCTPYKTUBHbIE pelieHuA U
meToabl npousBoacTBa paboTt, obecneunBatowme nNNaABHOE BKAOYEHME 3/EMEHTOB W KOHCTPYKUMIA
YCUNEHUNA B COBMECTHYIO paboTy C COXpaHAEMbIMU KOHCTPYKUMAMMK. B HEOOXOAMMbBIX clyyasx creayet
NCNO/Ib30BaTb MCKYCCTBEHHOE PETrYIMPOBAHUE YCUININ U BREMEHHYIO PA3FPYy3KYy KOHCTPYKLUMNA.

18.2. PacyeTHble XapaKTEPUCTUKN CTaNN U COEAUHEHWNI

18.2.1. OugeHKy KayecTBa MaTepuana KOHCTPYKUNA caesyeT NpousBoamMTb MO AaHHbIM 3aBOACKUX
cepTMOUKATOB MAM NO pesynbTaTaM MCNbITaHUMMA 06pa3LoB. MchbiTaHua cnepyeT BbINOAHATbL MpuU
OTCYTCTBMM UCNOJHUTENBHOW AOKYMEHTAUMU UANCEPTUDUKATOB, HELOCTAaTOYHOCTU UMEIOLLMUXCA B HUX
CBEAEHUN WM OBHAPYXEHUN MOBPEXAEHWNN, KOTOPBIE MOTMNM OblTb BbI3BaHbl HU3KMM KayecTBOM
meTanna.

18.2.2. Npwn nccnegoBaHUKU U UCNbITAHUW METaN1a cneayeT onpeaenaTb cnefylolme noKkasarenu:

XMMUWYECKMI COCTaB - MaCCOBYH 1400 3N1eMEHTOB, HOPMMPYEMbIX T[OCYAAPCTBEHHbIMM
CTaHOAPTaMU UNU TEXHUYECKMMU YCOBUAMMU HA CTaslb;

npegen Tekyyectu, BpeMeHHoe CONPOTUBAEHNE N OTHOCUTENbHOE YAJUHEHUE NPU UCNbITAHUAX Ha
pacTaxkeHune no FOCT 1497 (cneayeT NPOBOAUTL MCMbITAHWUA C NOCTPOEHMEM AMarpammbl PaboTbl cTann);

yoapHyto BaskocTb no NOCT 9454 pna TemnepaTyp, COOTBETCTBYHOLUMX FPYMME KOHCTPYKUWUA U
pacuyeTHoM TemnepaTtype no Tabanue B:3 MNpunorkeHus B;

YOAPHYH0 BA3KOCTb nocne gepopmalmoHHoro ctapeHma no FOCT 7268 ana rpynn KOHCTPYKLUA U
pacyeTHbIX TemnepaTyp no Tabauue B.3 FlpnnoxeHusn B;

B OTAE/IbHbIX C/Y4aAX MAKPO=U-MUKPOCTPYKTYPY CTanauM (B YaCTHOCTM, A8 KOHCTPYKUMIA 1-1 1 2-i4
roynn [MpunoxeHma B, BbINOJAHEHHbIX W3 KWUNALWEW CTaan TOAWMHOM cBblwe 12 mm WU
3KCNAYaTUPYIOLWMXCS NPU OTPULLaTEIbHbIX TEMNEpPaTypax).

Mecta otbopa npob. gnaronpeaeneHns MepeynceHHblX MoKasaTenen, Koanmyectso npob u
HeobX0AMMOCTb YCUIEHUSA MECT BbIPe3KM YCTaHaB/MBaET OpraHun3aums, npomssoasawan obcnegosaHme
KOHCTPYKLUNA.

18.2.3. UccnepoBaHma M UCNbITaHUA MeTasla KOHCTPYKLMN, U3roToBAeHHbIX Ao 1932 r., cneayet
NpoBOAUTb B CMNEUMasu3MpPOBaHHbIX Hay4YHO-UCCNEAO0BATENbCKUX WHCTUTYTaX, FAe KpOme CBOWCTB
MeTana yCTaHaB/AMBAGTCA CMoco6 MPOM3BOACTBA CTanAu: MyAJ/IMHIOBAsA, KOHBEPTEPHAsA C MpPoAyBKOM
BO34yX0OM (beccemepoBcKas UM TOMACOBCKas), MapTEHOBCKAA MW 3/1€KTPOCTasb.

18.2.4. PacyeTHble CONPOTUBNEHNA NPOKATA, THYTbIX Npodunei n Tpyb coxpaHAeMbIX KOHCTPYKLMIA

cnepyeT HasHadaTbmcornacHo TpeboBaHMAm 6.1, NpyM 3TOM 3HAYeHUn R, R, w7, cnepyet
NPUHUMATb;
ONA MeTanNa KOHCTPYKUMMI, M3roToBAEHHbIX A0 1932 r., - NO NOAYYEHHbIM NPW UCMbITAHUAX

MWUHUMA/IbHbIM 3HAYEHUAM Npenena TeEKy4eCT U BpeMeHHOIro COnpoTnBaeEHUA, Vi = 1:2;

Ry,a,nﬂ NYA/JIMHIOBON CTannM [AO0AXHO 6biTb He 6osnee 170 H/mMm2, ans KoHBEPTEpPHOMW,

MapTEHOBCKOM M 3/1eKTpOoCcTanu - He 6onee 210 H/mm2;
ONS MEeTaNNa KOHCTPYKUNM, N3roTOBEHHbIX nocne 1932 r.:
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a) Npy Hannumm cepTmdmrKaTa - N0 MUHUMANbHBIM 3HAYEHUAM Npeaena TEKYY4eCcTU U BPEMEHHOro
COMPOTMBAEHMA B rOCYAaPCTBEHHbIX CTaHAAPTaX M TEXHUYECKMX YCNOBMAX, MO KOTOPbIM M3roToB/EeHa

OaHHaa meTannonpoaykums; v, = 1,025 ANs NpoKaTa, usrotosneHHoro no NOCT 27772; Vw = 1,05 ansa

npokara, usrotoeaeHHoro nocne 1982 r. no NOCT 380 n NOCT 19281; 7, = L1 .- ANA BCEro oCTasbHOro
npokKaTa;

6) npu oTcyTCcTBMM cepTudMKaTa (Mo pesynbTaTam MccnegoBaHUMA MeTaana cornacHo 18.2.2, a
TaK)Xe Mo CBeAeHUAM O BUAE MPOKATa U BPEMEHU CTPOUTENLbCTBA CNeAyeT. ONnpeaenAaTb MapKy CTaam u
HOPMaTUBHbIM AOKYMEHT, N0 KOTOPOMY M3rOTOBJ/IEHA JaHHasa MeTannonpoaykuus) - N0 MUHUMA/bHbIM
3HaYeHUAM npeaena TEKy4YeCcTU U BPEMEHHOIO CONPOTUBEHNA B HOPMATUBHOM AOKYMEHTE A/ AaHHOMN

npoaykumm, 7, =L1;
B) B CAyyasx, Koraa uaeHTMdUumMpoBsaTh CTanb HE YAANocs, - N0 MMHUMANbLHOMY pe3ynbTaTty

nucnbiTaunn, 7, = 1,1 ; Ry He A0/KHO BbITb 6osblwe 210 H/mm2:

[Jonyckaetca He NpPOM3BOAWUTb WCMbITAHUA MeTanna KOHCTPYKLMIA, B 3NEMEHTAaX KOTOpbIX
HOPMaJibHble HanpPAXKeHUn He Bbiwe 165 H/mm?2.

18.2.5. PacuyeTHble COMPOTMBAEHMA CBAPHbIX COEANHEHWUM COXPAHAEMbIX KOHCTPYKLUN,
nognexalinx PeKoOHCTPYKLMN UAU YCUAEHWUIO, CeyeT Ha3HaYaTh,.C y4eTOM MApPKKU CTanun, CBAapPOYHbIX
MaTepuanoBs, BWAOB CBApPKM, MONOXKEHMA LWIBOB M CMNOCOBOB MX KOHTPOAA, MNPUMEHEHHbIX B
KOHCTPYKLMAX.

Mpu OTCYTCTBMM YCTAHOB/IEHHbIX HOPMAaMM HEOOXO AUMbIX/AAHHbIX AOMYCKAETCA NPUHUMATb:

[ONA YINOBbIX WBOB wa =R,. = 0’44Run,' ﬂf =07 p.= L0, cunran npu sTtom 7. = 0,8;

ONA PacTAHYTbIX CTbIKOBbIX LUBOB Rwy :0’55Ry B KOHCTPYKLMAX, U3rOTOBAEHHbIX A0 1972 1., n
Rwy = 0’85Ry - nocne 1972 r. JonycKaeTcs yTOUYHATb, HECYLLLYO CMOCOBHOCTb CBAapPHbIX COeAMHEHUI MO
pe3ynbTaTam UCMbITaHWN 06Pa3L,0B, B3ATbIX N3(KOHCTRYKLUN.

18.2.6. PacyeTHble CONPOTUBAEHUA CPE3Y. M PACTAKEHUIO DONTOB, @ TaKXKe CMATUIO 3/IEMEHTOB,

coegnHAaemblx 6OI'ITaMVI, cnepgyet onpenenAatb COr/iaCHO yKa3daHMAM 6.5. Ecin HEBO3MOXKHO YCTaHOBUTb
K/1aCC NPOYHOCTU 6OI'ITOB, TO 3Ha4YeHMA pPaCYEeTHbIX COI'IpOTVIBﬂEHVIVI O,CI,HO6OI'ITOBbIX COE,CI,VIHEHVIVI

2 2
cnepyet NPpUHUMATb: Rbs = 150 H/MM n Rbt = 160 H/MM .
18.2.7. PacyeTHble conpoTtneaneHnA 3aK/1eno4vYHbIX COGAVIHGHVIVI cneayetr NnpUHMMaTb Mo Ta6}'IML|,e

48.
Tabnuua 48
HanpaxeHHOe YCIIOBHOE T'pynna PacueTHOEe CcomnpoTUBIIEHME
COCTOSHUE 0D0O3HaUEHNE [ COeNMHEHNU S 3aKJIEIOYHOTO CoeauHenmsd, H/mmM2
cpes3y U pacTIXeHU CMSATUIO
3aKJIENIOK M3 CTall COEeVHSIEMEIX
MapoK 3JIEMEHTOB
Cr2, Ct3 09r2
Cpes R B 180 220 -
rs C 160 - -
PacTaxeHue R B, C 120 150 -
(OTPBEIB T'OJIOBKM) rt
CmaTue R B - - R = 2R
e re y
C - - R = 1,7R
re y
[IpuMeuaHusa. 1. K rpynne B clenyeT OTHOCUTBL COeIMHEHMS, B KOTOPHIX
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3aKJIENIKM IIOCTAaBJIEHEl B OTBEPCTMUS, CBEPJIEHHBIE B COOPAHHEIX BJIEMEHTAxX MWIM B
merTaysax IO KOHIOyKToOpaM; K Ipynne C - COenOMHEHMSa, B KOTOPHIX 3aKJIeIKU
IIOCTABJIEHEL B OTBEPCTMSA, NPOLNABJIEHHEE WM CBEpJieHHEle 6e3 KOHIOyKTopa B
OTHEeJIbHEIX HOeTallfgx.

2. llpy NpVMEHEeHMM BaKJIENIOK C INOTAWHEMM WM [IOJIYIOTAaMHEIMM I'OJIOBKAMU
pacUYeTHEEe CONPOTMBJIEHMS BaKJIENOUHEIX COeIMHEHMM Cpesy U CMATHID CcJenyeT
IIOHMXATb YMHOXeHMeM Ha kosdduument 0,8. PadboTa YyKaszaHHEX 3aKJIEIOK Ha
pacTaXeHMe He IONyCKaeTCH.

Echm B UCNOAHUTENbHOW [OKYMEHTALMM OTCYTCTBYIOT YyKasaHua o cnocobe o6pas3oBaHus
OTBEPCTUM N MaTepuasie 3aKAenoK M YCTaHOBUTb UX MO MMEHLWMMCA OAHHbIM He MpeacTaBaseTca
BO3MOXHbIM, PacyeTHble COMPOTUBNEHNA CneayeT NpUHMMaTL No Tabaunue 48 Kak Ana coeaMHeHUNM Ha
3aKknenkKax rpynnbl C n3 ctanu mapku Cr2.

PacueT 3aKNenoyYHbIX COeAMHEHUI cnefyeT BbINOAHATL COFAacHO dopmynam 14.2.9, npuHMmas
R,=R,;R,=R,. R, =R, 4,=4,=4=078d;y,=1:dy=d,

18.3. YcuneHune KOHCTPYKUUiA

18.3.1. KOHCTpYKLMWU, KCNAYyaTUPYEMbIE NMPU NONOKUTENBHOM TEMMNEPATYPE U U3FOTOB/IEHHbIE U3
KMMALLE MANOYrNepoanCTOl CTanu, a TaKXKe U3 APYruxX CTanel, y KOTOpbIX NO pe3yabTaTam MCNbITAaHWUM
3HAYeHMUA YAAPHOM BA3KOCTU HUMKE FraPaHTUPOBAHHbIX FOCYAAPCTBEHHBIMU CTAaHAAPTAMM NO CTANAM ANA
rpynn KOHCTPYKUMI B COOTBETCTBUM C TpeboBaHUAMU FlpunorkeHns B, He moaneskat yCUNAEHUIO UK
3aMeHe Npu YCNOBUK, YTO HANPAMKEHMA B 31I€MEHTAX M3 3TUX CTanelt He ByayT NpeBbiwaTb 3HAYEHUN,
MMEBLUNXCA [0 PEKOHCTPYKLUMU. PeweHne 06 , UCMOAB30OBAHUMN, YCUNEHUM WAW  3aMEHE 3TUX
KOHCTPYKLMIA, €eCcnnM 3Kchayatauua wMx He bOyaeT COOTBETCTBOBATb YKa3saHHOMY YC/AOBWMIO, crepyet
NPUHMMATb HA OCHOBaHMM 3aKIHOYEHMA CMEeLMaIu3MPOBAHHOIO Hay4YHO-UCCAeA0BaTE/IbCKOrO MHCTUTYTA.

18.3.2. PacyeTHyl0 CXemy KOHCTPYKUMU  C/IeAyeT NpuMHMUMaTb C Y4eToM OCOobeHHocTel ee
OencTBuTenbHom paboTbl, B TOM Yncie € y4eTom. PakTUYEeCKMX OTKIOHEHUI reomeTpuyeckoi Gopmbl,
pa3MepoB CeYeHWit, YCNOBUIA 3aKpenieHns 1 BbINONHEHWA Y3/10B CONPAMXKEHUA 31eMEHTOB.

MpoBepoYHble pacyeTbl 31EMEHTOB KOHCTPYKIMI U UX COeAUHEHWUIN cneayeT BbINONHATb C y4ETOM
OOHApyKeHHbIX AedeKTOB U  MNOBPEXAEHWUNA, HKOPPO3MOHHOTO U3HOCA, (AKTUYECKUX YCI0BUIA
COMPAXEHMA U oNUpaHuA. PacyeT 31eMeHTOB A0NYCKAEeTCA BbIMOAHATL NO AeOPMUPOBAHHON CXEME,

NPUHMMAanA NPU 3TOM KO3DPULIMEHT yCloBUIA.paboTbl V. = 1,0 Ana nosuumm 4 n 5 Tabaunub 1.

18.3.3. KoHcTpyKumu, He yaosnetBopsatowme TpebosaHuam pasgenos 7 - 9, 11 - 14 n 15.7.1 -
15.7.5, 17.2, a Takxke TpeboBaHuam CM»20.23330 no orpaHUYeHMIO BEPTUKANbHbIX NPOrMBOB, AOMKHbI
6bITb, KaK NPaBUNO, YCUEHbI NN 3AMEHEHbI, 33 UCK/IIOMEHNEM CY4AEB, YKa3aHHbIX B @HHOM pasaene.

OTKNIOHEHMA OT reOMeTPUYECKON POPMbI, PA3MEPOB 3/IEMEHTOB N COEANHEHUI OT HOMUHA/bHBIX,
npesbiwatowmne gonyckaemble NOCT 23118 u CHuM 3.03.01, HO He npenAaTcTBylOWME HOPMASIbHOM
3KcnayaTauum, MOTYT He YCTPAHATLCA MPU YCA0BMM 0becrnedyeHnn HecyLwen cnocoBHOCTU KOHCTPYKLMI C
yyeTom TpeboBaHumit 18.3.2.

18.3.4. [lonycKkaeTcA HewyeuanBaTb 3IEMEHTbI KOHCTPYKLNI, ecau:

MX BEPTMKa/bHble W TOPU3OHTANbHble MPOrMbbl U MepemelleHns NPeBbLIWAT npesesbHble
3HayeHus, ycTaHoBeHHble Cl-20.13330, HO He NPenATCTBYHOT HOPMaJibHOM 3KCMyaTauum ucxoas us
TEXHONOTNYECKUX TPeboBaAHNN;

ux rMbKocTb ‘mpeBbillaeT npeAenbHble 3HaYeHWA, ycTaHoBneHHble B 10.4, HO OTK/JOHEHUA
MOJIOKEHUA KOHCTPYKLMN He NpeBblWwatoT 3HavyeHuin, yctaHosneHHbix CHuM 3.03.01, u ycunava B
anemeHTax He 6yAyT BO3pacTaTb B NpoLecce AaNbHENWeEN KCNyaTaLMM, a TaKKe B TeX C/y4anx, Koraa
BO3MOXHOCTb MCMOJIb30BAHWNA TAKMX 3/1IEMEHTOB NPOBEPEHA PAaCYETOM UM UCMIBITAHUAMM.

18.3.5. Tlpn yemaeHUN KOHCTPYKLMIA AOMYCKAeTCA YYMTbiBaTb BO3MOXKHOCTb MpeaBapuTesibHOro
Hanps>KeHUs. M aKTMBHOFO pPEery/JiMpoBaHUsA YCWAM (B TOM uMC/ie 3@ CYeT CBapKW, W3MEHEeHWi
KOHCTPYKTMBHOW W PacYETHON CxeM), a TaKKe YNpyronnactmyeckylo paboTy cTanu, 3aKpUTUYECKYH
paboTy TOHKOCTEHHbIX 3/1EMEHTOB W OOLWMBOK KOHCTPYKUWMIA B COOTBETCTBUM C AEUCTBYHOLLMMMU
HOpPMaMU.

18.3.6. KOHCTpYKUMKM yCuAeHnA n meTogbl ero BbiNOAHEHUA AOMXKHbI NpeaycMaTpmuBaTb Mepbl No
CHUMKEHUIO HeXeslaTeNbHbIX AOMNOJHUTENbHbIX AedopmMaumii 3N1eMeHTOB B MpOLEcCce YCWUIEeHUA B
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cooTtBeTcTBMU C 4.3.5.

Hecywas cnocobHOCTb KOHCTPYKUMA B Mpouecce BbINOJHEHUS PaboT Mo YCUAEHMIO O0JIXKHA
obecneymBaTbCA C y4ETOM BANSAHUA 0CNabNeHNI cedeHnit ONONHUTENbHBIMU OTBEPCTUAMM Nog, 60NTbI
N BAUAHUA CBAPKM.

B HeobxogumbIx Cayvasx B Nepuos YCUIEHUA KOHCTPYKUMA AO0MKHA ObiTb MOJAHOCTBbIO WUAM
YaCTUYHO Pa3rpyKeHa.

18.3.7. B KoHcTpyKumax 2-i, 3-i u 4-i rpynn (cornacHo MpunoxkeHuto B), sRenayaTnpyembix npu
pacyeTHOM TemnepaType He HUuXe muHyc 45 °C B HearpeccuMBHOM UM cnaboarpeccMBHoM cpede, s
obecrneyeHnss COBMeCTHOM paboTbl AeTaneil ycuneHua M CylecTBylOWENR KOHCTPYKLMM AONyCKaeTcs
NPUMEHATb NPepPbIBUCTbIE GpAaHTOBbIE LWBbI.

Bo Bcex cnyvasx NMpMMEHEHWA YrAoBbIX LBOB, KaK NpaBWao, caedyeT Ha3HayaTb MUHUMAJIbHO
HeobXoAMMble KaTeTbl. [JonyCKaeTca KOHLEBbIE y4acTKM LBOB NPOEKTMPOBaTh C KaTeToM OOIBIINM | yem
KaTeT MPOMENKYTOUHbIX Y4aCTKOB, W YCTAaHABNBATb UX pa3mepsl.B COOTBETCTBUM C PaCYETOM.

18.3.8. MNpn ycUNEeHMUM 3/1eMEHTOB KOHCTPYKLMA [0MNYCKAETCA NPUMEHATb KOMBUHMPOBAHHbIE
COeAMHEHMA: 3aKenoYHble C PPUKLUMOHHBbIMU; 3aKAENOYHbIe CBOATaMM Kaacca TOYHOCTH A,

18.3.9. B anemeHTax rpynn KOHCTpyKumin 1, 2, 3 uau 4 (cornacHo MpunoxkeHuto B), nogsepsKeHHbIX

Npyv YCWIEHUU HarpesBy BCAeACTBME CBAPKKM, pacyeTHoe HanpakeHue O, He AONXKHO NpeBbilaTb
snavenmii 0, 2Ry,' 0’4Ry,' 0, 6Ry nnu O’SRy COOTBETCTBEHHO.

HanpsaxeHnune O, cnepyeT onpeaenAto OT HAarpy3oK, AEUCTBYHOLWMX BO BPEMSA YCUIEHUA, ANA
HEYCUNIEHHOTO CeYeHuss C y4eTom ¢aKTUYECKOro COCTOSHUA KOHCTPYKUMM (ocnabneHunin ceyeHus,
WUCKPUBNEHWUI SN1EMEHTA U Ap.).

Mpn nNpeBbIWEHNN YKA3AHHbIX HAMNPAXKEHUMA HeobXxoAMMbl pPasrpy3Ka KOHCTPYKUUIA  wUan
noaseaeHne BPeMEHHbIX 0nop.

18.3.10. MNpu pacyeTe 371eMEHTOB KOHCTPYKLMMW, YCUNEHHbIX MYyTEM YBE/NIMYEHUA CeYeHUA, Kak
npasuao, cneayetr YuUTbIBaTb pasHble pacyeTHble  CONPOTUBAEHUA MATEPUANOB KOHCTPYKLMU U
ycunenma. [lonyckaeTca NpMHMMaTh O4HO pacYeTHOE/CONPOTMBEHWNE, PaBHOE MEHbLUEMY U3 HUX, €CN
OHM oTAnYatoTca He Bonee yem Ha 15%.

18.3.11. Mpu pacyeTe Ha YCTOMYMUBOCTb SAEMEHTOB MPWU LLEHTPANIbHOM CXAaTUM WU CHATUM C
nsrmbom ponyckaetcs NPUHUMATb ANA YCUNEHHOro CeyYeHUA B LENOM MpuBeLeHHOe 3HayeHue
pacyeTHOro CONPOTUBNEHUA, BbluNCNAEMOE N0 dopmyne

Ry,e_f = Ry\/z , (216)

roe Ry - pacyeTHOe CONpPOTUBAEHME OCHOBHOMO MeTas/1a, onpeaensieMoe CornacHo TpeboBaHMAM
18.2.4;
k - KoadpPpuumeHT, BoluMcagembIn No opmyne:

R R
k: ya l_i +i ya l_i +L .(217)
R 4) 4| &\ 1,) 1

3pecy Ry, - pacyeTHoe CoNpPoTMBAEHME METaNNA YCUNEHWS;
A, | - COOTBETCTBEHHO NAOWAAb W MOMEHT WHEPUMM HEYCUIEHHOro CeYyeHua 3/1eMeHTa
OTHOCUTENbHO,0CK, MEPNEHANKYNAPHOW NAOCKOCTU NPOBEPKM YCTOMUMBOCTH;

A,, 1, -T0.:Ke, yCUNEHHOTO CEYEHNSA SNEMEHTA B LEIOM.

18.3.12."Pacuer Ha NPOYHOCTb W YCTOMYMBOCTb 3/IEMEHTOB, YCUNEHHbIX CNOCOBOM yBEANYEHUA
CeYeHUNn, Kak NpasBuao, cnedyer BbIMOAHATb C YYETOM HanpPsXKeHWM, CyLLecTBOBaBWNX B 3/eMeHTe B
MOMEHT YCUAEHUA (C y4eTOM pasrpy3km KOHCTpyKuUMi). [pyu 3TOM cneadyer yuuTbiBaTb HadyabHble
WUCKPUBNEHUA 3/IEMEHTOB, CMELeHME UEHTPa TAXECTM YCUIAEHHOTO CeYeHMA W UCKPUBAEHWUSA,
BbI3BaHHble CBapPKOMW.

MCKpMBAEHMA OT CBApPKM MpPU NPOBEPKE YCTOMUMBOCTU 3/1EMEHTOB NPWU LEHTPANbHOM CXaTuK U



CKaTUU C U3rMBOM [AONYCKAETCA YYMTblBaTb BBEAEHWEM AOMOHUTENbHOTO KO3bGUUMEHTA YCNOBUI

pa6otbl Vea = 0,8,

MpoBepKy Ha MPOYHOCTb 3/IEMEHTOB, ANA KOTopbix cornacHo 18.3.10 npuMHATO OA4HO pacyeTHoe
conpoTuBaeHne, Kpome pacdeta no dopmynam (50), (51) n (105), gonycKaeTcs BbINOAHATbL Ha NOJIHOE
pacyeTHoe ycuame 6e3 yyeTa HanpAMKeHWM, CyLW,EeCcTBOBABLUMX A0 YCW/IEHUA, a NP MPOBEpPKE CTEHOK
6aNoK Ha MECTHYO YCTOMUYMBOCTb AOMYCKAETCA UCMO/Ib30BaTb AOMNOAHUTENbHBIRKOIOOULMEHT YCN0BKIA

paboTbl Vc,ad = 0,8

18.3.13. PacyeT Ha MPOYHOCTb 31EMEHTOB KOHCTPYKLMIA, YCUIMBAEMbIX METOLOM YBE/MYEHMSA
CeyeHui, cneayeT BbINOAHATb MO popmynam:

a) 4NA LEeHTPaNbHO-PACTAHYTbIX CUMMETPUYHO YCUIMBAEMbIX 3N1€MEHTOB - (5);

6) ANA LEeHTPaNbHO-CXKATbIX CUMMETPUYHO YCUANBAEMbIX 3/1EMEHTOB

NI(ARyyr.) <1 (218)

rae VN = 0995 - npu ycnneHnu 6e3 MCcnob30BaHMS CBapkKku,

7y =0,95-0,250, /Ry - NPV YCUIEHWUW C UCNONb30BaHUEM CBAPKMY;
B) ONA HECMMMETPUYHO YCUAMBAEMbIX LEHTPaNBHO-PACTAHYTHIX, LEHTPaNbHO-CHKATbIX U
BHELLEHTPEHHO-C}KaTbIX 3/1€MEHTOB

1 N M, oM
— | —+—Ey+
Ryyr.\ 4 1 I

& b

y

x <1 (219)

roe Vu = 0,95 ONA KOHCTPYKUMI rpynnbl 1;
Y =1 ONA KOHCTPYKUMi rpynn 2, 3 u 4;

npu N/(ARy)ZOa6 cneayet npuHumaTtey Yy =7y, 34ecb Yy cnepyeT onpenenatb Kak B
dopmyne (218).

Usrnbatowme momentsr M, in My cnepyet onpefensAtb OTHOCUTENbHO [N1IAaBHbIX OCel
YCUIEHHOTO CeYeHUA.

18.3.14. [lonyckaeTcA He yCUANBATbL' CyLLECTBYHOLWME CTajibHble KOHCTPYKUMWU, BbIMOAHEHHbIE C
oTcTynneHnem ot TpebosaHuin 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, npu ycnoBum, 4ToO:

OTCYTCTBYIOT BbI3BaHHbIE STUMMU OTCTYNJEHUAMM NOBPEKAEHUA 3/1EMEHTOB KOHCTPYKLMIA;

WCKNIOYEHbI U3MEHeHUA B HeBIaronpuATHYO CTOPOHY YCI0BMIA SKCMIYaTaLLMMN KOHCTPYKLNIA;

Hecyllas cnocobHOCTb U ¥KeCTKOCTb 060CHOBaHbI pacyeTom c yyeTom TpebosaHuii 18.3.2, 18.3.4,
18.3.9;

BbINONHATCA MEPONPUATMA MO NPeaynpexneHut0 YCTaJIoCTHOTO W XPYMKOro paspylleHus
KOHCTPYKLMM, Ha KOTOPbIE PACAPOCTPAHAIOTCA yKa3aHuA 12.1.1, 12.1.3 n pasgena 13.

Mpwn BbINONHEHUM ITUX YCNOBUN ANA NPOBEPOK YCTOMYMBOCTU LLEHTPAJIbHO-CXKATbIX 3/1€MEHTOB
OOoNnycKaeTcsa NpuHUMaTh Tun cedeHmn "b" Bmecto Tnna "c" (cm. Tabamuy 7 v Tabnmuy .1 NpunoxkeHusa

A).

Mpunnoxkenue A
(cnpaBoyHoe)

MEPEYEHb HOPMATWBHbIX AOKYMEHTOB



CM 20.13330.2011 "CHu1M 2.01.07-85*. Harpy3ku u Bo3aelictama"

CHwuM 2.03.11-85. 3awmTa CTPOUTENbHbBIX KOHCTPYKLUIA OT KOPPO3nn

CHwuM 2.09.03-85. CoopyKeHUA NPOMbIWNEHHbIX NPeAnpPUATUIA

CHwuI 3.03.01-87. Hecywme n orpaxgarowme KOHCTPYKLMK

CHuMN 21-01-97*. NMoskapHan 6e30MacHOCTb 34aHUIA U COOPYKEHUI

CHuMN 23-01-99*. CTtpouTenbHasa KAMmaTtoorua

FOCT 380-94. Cranb yrnepoanctan obbIKHOBEHHOIO KadecTBa. Mapku

FOCT 535-88. MpoKaT copToBOi U GaCOHHbIM U3 CTann YrnepoamncToin obbIKHOBEHHOIO KayecTsa.
ObLwue TeXHNYeCcKne ycnosus

FOCT 839-80. [poBoga HEM30/MPOBAHHbIE ANA BO34YLWHbIX JIMHUA  3NeKTponepesayu.
TexHunyecKne ycnosumsa

FOCT 977-88. OTAMNBKM CTanbHble. ObLMe TEXHUYECKUE YCNOBUS

FOCT 1050-88. MpoKaT cOpTOBOMN, KaANMOPOBAHHbIN, CO CrewnasbHON OTAENKON NOBEPXHOCTU U3
YIrNepoanCcToi KayecTBEHHON KOHCTPYKLMOHHOM cTanun. Obwpe TexHnyeckume yciosus

FOCT 1497-84. MeTtannbl. MeToAbl UCMbITAHWI HA PaCcTAMKEHUE

FOCT 1759.0-87%*. BoAnTbl, BUHTbI, LWUNUABKN U FalKK. TEXHUYECKMNE YCNOBUA

FOCT 2246-70*. NpoBoa0OKa CTasbHas cBapoyHan. TeXHUYEeCKnUe ycnosuma

FOCT 3062-80*. KaHaT oanHapHoi cBmBKM TMNa JIK-0 KoHcTpyKumumn 1 x 7 (1 x 6). CopTameHT

FOCT 3063-80*. KaHaT oanHapHoi cBuBKM TMNa TK KoHCcTpyKumm 1 x 19 (1 x 6 x 12). CopTameHT

FOCT 3064-80*. KaHaT oguHapHoW cBMBKM Tuma TK KoHcTpykumm 1 x 37 (1 x 6 x 12 x 18).
CopTameHT

FOCT 3066-80*. KaHat agoiiHoi cBmBKM TMNa JIK=0 KoHcTpyKumMmM 6 x 7 (1 + 6) + 1 x 7 (1 + 6).
CopTameHT

FOCT 3067-88. KaHaT cTasibHOM A,BOMHOM CBMBKUTUNA TK KOHCTPYKLUMM 6 X 19 (1 + 6+ 12) + 1 x 19
X (1+6 +12). CoptameHT

IFOCT 3068-88. KaHaT cTasibHOM ABOMHOMCBMBKM TUNA TK KOHCTPYKUMM 6 X 37 (1 + 6+ 12+ 18) + 1
x37x(1+6+12+ 18). CoptameHT

FOCT 3081-80*. KaHat gBoWiHoi cBuBKM TURa JIK-0 KOHCTpYKUMM 6 X 19 (1 +9+9) +7x 7 (1 + 6).
CopTameHT

FOCT 3090-73*. KaHaTbl CTanbHble: KaHaAT 3aKpbITbiA HECYWMIA C OAHUM C/I0em 3eToobpasHoM
NpPoBOAOKKU U cepaevHnkom Tuna TK./CopTameHT

FOCT 3822-79. NMpoBonoka bumerannndeckas ctasiemenHasn. TeEXHUYECKME YCAOBUA

FOCT 5264-80. PyuHana ayrosas ceBapka. CoegmHeHua ceapHble. OCHOBHbIE TUMbl. KOHCTPYKTMBHbIE
3/IeMeHTbI U pa3mepbl

FOCT 5915-70*. TalikuK WwecTUrpaHHble Kaacca TOYHOCTH B. KOHCTpyKUMA 1 pasmepbl

FOCT 5927-70*. T'aliKkK WwecTurpaHHble Kaacca TouHocTH A. KOHCTPYKLMS 1 pasmepbl

FOCT 6402-70%*. LLlanbbl npy*KUHHblE. TeXHUYECKNe yCnoBma

FOCT 7268-82. Craab. Metog onpeneneHuMa CKAOHHOCTM K MeXaHWYeCKOMY CTAapeHuio Mo
MCMbITaHUIO Ha YAAPHbIN U3TUO

FOCT 7372-79*. [IpoBo/1OKa CTa/ibHan KaHaTHasA. TeXHUYeCcKue ycnoBus

FOCT 7669-80*. KaHaT ABoiMHOM cBUBKM TUNa JIK-PO KOHCTPYKUMM 6 X 36 (1 +7 +7/7 +14) + 7 x 7
(1 + 6). CopTameHT

FOCT 7675-73*."KaHaTbl cTanbHble. KaHaT 3aKpbITbIi HECYLUMIM C OAHUM COEM KAMHOBWUAHOW M
OLHWM cnoem 3eT006pa3Hol NPOBOAOKK U cepaedHmMKkom Tuna TK. CopTameHT

FOCT 7676-73*. KaHaTbl cTasnbHble. KaHaT 3aKpbiTbi HECYLUNI C ABYMA CAOAMW KAUHOBUAHOWN M
OLHWM cnoemi3eToobpasHoli NPOBOAOKK U cepaevHmKkom Tuna TK. CoptameHT

FOCT 7798-70*. bonTbl C LUECTUTPAHHOW FOJIOBKOM Knacca TOYHOCTU B. KOHCTpyKLMA 1 pasmepbl

FOCT 7805=70*. BonTbl C LWUECTUTPAHHOW FOJIOBKOM Knacca TO4HOCTU A. KOHCTPYKUMS U pasmepbl

FOCT 8050-85. [1Byokuch yrnepoda ra3oobpasHan u Kuakan. TexHu4eckue ycaosums

FOCT 8713-79. Ceapka nog paocom. CoeanHeHmn cBapHble. OCHOBHbIE TUMbl, KOHCTPYKTUBHbIE
3/IEMEHTbI 1 pa3mepbl

FOCT 8724-2002. OCHOBHble HOPMbl B3anmo3ameHsieMocTu. Pe3bba meTpuyeckasn. JuameTpol m
waru
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FOCT 8731-87. Tpy6bl cTanbHble 6eclwoBHble ropaveaedopmMnpoBaHHble. TeXHUYeCcKme yC1oBuA

FOCT 9087-81*. dntocbl cBapoYHble NiaBeHble. TeXHMYecKne ycnosus

FOCT 9150-2002. OcHOBHble HOpMbI B3aMMo3ameHAemocTu. Peabba meTpuyeckas. NMpodunb

FOCT 9454-78. MeTannbl. MeToA, UCMbITaHUA Ha YAaPHbIA U3rM6 NPU NOHUMKEHHbIX, KOMHATHOM U
NOBbILLIEHHbIX TEMMEPATYypPax

FTOCT 9467-75*. 2neKTpoAbl MOKPbITblE MeTaN/MYeckue ANs PYYHOW AOYyroBOM CBApKM
KOHCTPYKLIMOHHbIX U TEMNJI0YCTOMUYUBBIX CTanel. Tunbl

FOCT 10157-79*. AproH ra3oobpasHbliit 1 }KUAKUIA. TEXHUUYECKUE YC/IoBUSA

FOCT 10605-94. MaKkM WecTUrpaHHble ¢ AMameTpom pe3bbbl cBbllle 48 MM Knacca TOYHOCTU B.
TexHuM4YecKne ycnosuma

FOCT 10705-80. Tpy6bl cTanbHble 3/1eKTPOCBapPHble. TeXHMYECKME YCNOBUA

FOCT 10706-76. Tpy6bl CTanbHble 3/1EKTPOCBAPHbIE NPSAMOLLIOBHbIe. TeXH1Yeckne TpeboBaHMs

FOCT 10906-78*. LLlaibbl Kocble. TeXHUYECKNE YCNOBUS

FOCT 11371-78*. LWaiibbl. TexHMYecKkune ycnosums

FOCT 11474-76. NMpodunnn cTanbHble rHyTble. TeEXHUYECKUEeyCnoBUS

FOCT 11533-75. ABTOMaTtuuyecKas M nNoayaBTOMaTMYecKasd gyrosas cBapKa nog ¢atocom.
CoeanHeHMA cBapHble Nog OCTPbIMKU M TynbiMK yraamn. OCHOBHbIE TUMbI, KOHCTPYKTUBHbIE 3/1EMEHTBI U
pasmepbl

FOCT 11534-75. PyyHaa ayrosas cBapKa. CoegMHeHuUA CBapHble No4 OCTPbIMU U TYNbIMU YIAaMW.
OcCHOBHbIe TUMNbl, KOHCTPYKTUBHbIE 3/IEMEHTbI U pa3mepbl

FOCT 14637-89. MpoKaT TONCTO/IMCTOBOM W3 YINepOANCTON CTanu OBbIKHOBEHHOrO KadecTsa.
TexHuM4YecKne ycnosuma

FOCT 14771-76. [dyroBaa cBapKa B 3aWMTHOM rase. CoeguMHeHuAa cBapHble. OCHOBHbIE TUMbI,
KOHCTPYKTUBHbIE 3/IEMEHTbI U Pa3mepbl

FOCT 14776-79. [yrosaa cBapka. CoeguMHEHMA cBapHble To4veyHble. OCHOBHble TUMbI,
KOHCTPYKTUBHbIE 3/IEMEHTbI U pa3mepbl

FOCT 14954-80. KaHat ABoliHOM cBMBKU TUNa JIK-P KOHCTPYKUMM 6 X 19 (1 +6+6/6)+7x 7 (1 + 6).
CopTameHTt

FOCT 16523-97. MNpoKaT TOHKONCTOBOM U3 YINepoaMCTON CTaIn KaueCcTBEHHOM U 0BbIKHOBEHHOTO
KayecTBa obLwero HazHa4YeHuA. TexHn4ecCkue ycnosus

FOCT 17066-94. MpoKaT TOHKO/UETOBOM M3 CTaNIM NOBbILLIEHHOW MNPOYHOCTU. TEXHMYECKMNE YCNOBUA

FOCT 18123-82*. LLlalibbl. Obuwme TeXHUHEeCKue ycaoBus

FOCT 18126-94. bonTbl U ramku. c AuameTpom pes3bbbl cBbie 48 mm. Ob6LWMe TexHUYecKue
ycnoBuA

FOCT 18901-73*. KaHaTbl CTanbHble. KaHaT 3aKpbITbl HECyWMiA C ABYMA CAOAMMU 3eTOOOpasHOM
NPOBOJIOKU U cepaevHnKkom Tnuna TRaCoptameHT

FOCT 19281-89. MpokKaT M3 cTaNn NOoBbIWEHHOM NPOYHOCTU. ObLLME TEXHMYECKUE YCNOBUA

FOCT 21437-95. Cnnasbl UMHKOBble aHTUPUKUMOHHbIE. MapKu, TexHuyeckne TpeboBaHUA U
MeTOoAbl UCMbITAHWUI

FOCT 21780-83. Cucrema obecneyeHUs TOYHOCTM FEOMETPUYECKUX NAPAMETPOB B CTPOUTENLCTBE.
PacyeT TouHOCTH

FOCT 22727-88. MpokaT aMcToBoit. MeToabl yNbTPa3BYKOBOrO KOHTPOIA

FOCT 23118-99=KOHCTpYKUMM CTanbHble cTpouUTebHble. ObLme TEXHUYECKNE YCA0BUA

FOCT 23518-79.,[yroBasa cBapka B 3alWUTHbIX rasax. CoegMHeHMA cBapHble NOA OCTPbIMU U
Tynbimu yrnamu. OCHOBHbIE TUMNbl, KOHCTPYKTUBHbIE 3/1IEMEHTbI U pasmepbl

rOCT 24379.0-80. bonTbl dpyHAamMeHTHble. ObLME TEXHUYECKME YCOBUA

FOCT 24379:1-80*. bonTbl pyHAAMEHTHbIE. KOHCTPYKLMA 1 pasmepbl

FOCT 24705-81. OCHOBHble HOPMbl B3aMMoO3amMeHsieMoCTU. Pe3bba meTpuyeckas. OCHOBHble
pa3mepbl

FOCT 24839-81. KOHCTPYKUUM CTPOUTENbHbIE CTa/bHble. PacnonoxeHne oTBEPCTUIA B MPOKATHbIX
npodunsax. Pasmepsl

FOCT 25546-82. KpaHbl rpy3onogbemHbie. Pexknmbl paboTbl

FOCT 26271-84. [lpoBonOKa MOPOLWIKOBAaA A4/A [AYyroBoM CBapKM  YrAepoaucTbiX U
HU3KONErMpoBaHHbIX cTasen. Obume TeEXHUYECKNE YCN0BUSA
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FOCT 27751-88*. HapeXHOCTb CTPOUTE/IbHbIX KOHCTPYKLMIM U OCHOBaHMIA. OCHOBHbIE MOJIOXKEHUA
no pacuety

FOCT 27772-88. MpoKaT Ana CTpouTeIbHbIX KOHCTPYKUMI. ObLine TeXHUYECKMe yCnoBuA

FTOCT 28870-90. Cranb. MeTtogbl MCNbITAaHUMA Ha pPacTAXKEHWEe TOACTONMCTOBOrO MpPOKaTa B
HanpasB/ieHUM TONLWMHDI

FOCT 30245-2003. [Mpodwunn cTanbHble THYTble 3aMKHYTble (CBapHble KBaZpaTHble W
NPAMOYFO/IbHbIE AR CTPOUTEbHBIX KOHCTPYKLMA. TEXHUYECKME YyCNoBUA

FOCT P 52627-2006. BonTbl, BUHTbI U WNUABKKU. MexaHMYeCcKue CBOCTBA M METOAbl UCMbITAHUI

FOCT P 52628-2006. Malikn. MexaHn4ecKkune cBoCTBa M METObl UCAbITaHNN

FOCT P 52643-2006. 6onTbl U raitkn BbICOKOMPOYHbIE U LWANObl A8 METANIUYECKUX KOHCTPYKLUNA.
Ob6wue TexHNYeCcKne ycnosus

FOCT P 52644-2006. BonTbl BbICOKOMPOYHblE C LIECTUFPAHHOM £O/IOBKOM C YBEAMYEHHbIM
pa3mMepoM Nog, KAy A4 MeTalZIMYECKUX KOHCTPYKLMIA. TEXHUYECKUE YC/10BUA

FOCT P 52645-2006. MaiKM BbICOKOMPOYHbIE LECTUTPaHHbIE CyBEMYEHHbIM PAa3MEPOM MOL K/toy
AN METANNINYECKUX KOHCTPYKLUMI. TeXHUYECKME YC0BMA

FOCT P 52646-2006. Laiibbl K BbICOKOMPOYHbIM OOATAaM AAA METANMYECKUX KOHCTPYKLUN.
TexHunyeckune ycnosums.

Mpunoxkenne b
(cnpaBoyHoe)

OCHOBHbIE BYKBEHHbIEEOBO3HAYEHWA BE/TMYNH

A - nnowagb ceyeHus bpyTTo;

4,, - nnowagp ceyeHns 6oNTa HETTO;

A, - nnowasb ceyeHns packocos;

A naowaab ceyeHusa Noaku (nosca);

4, - nnowaab cevenms HeTTo;

A, - nnowaap ceyeHus creHKu;

Awf - niowaap ceveHms No MeTaany yraoBoro Wea;

A, - naoLwaab Ce4eHMA N0 METANNY rPaHULbI CMIaBAEHUS;
E - moaynb ynpyrocry;

F - cnna;

G - moaynb cABUra;

| - MOMEHT MHepUUM CeYeHns 6pyTTo;

1, - momeHT MHepLMU .ceyeHns BETBU;

L, 1, - mOMeHTBI MHEPLMK CeYeHMA NOsICa U PackocoB Gepmbl;

I, - momeHT MHEpPLMM ceyeHns pebpa, NAaHKK;

1, - momeHT MHepLMK ceyeHns NPooNbHOTO pebpa;

1, - momeHTMHEPLMM NPU CBOGOAHOM Kpy4eHWUM;

I.. ]y - MOMEHTbI MHEPLUKN ceveHns BPYTTO OTHOCUTENIbHO OCEN X - X N Y - Y COOTBETCTBEHHO;
I, Iyn - TO }Ke, CeYeHUA HeTTo;

1, - cekTOpWanbHBI MOMEHT MHEPLMW CEYEHUS;
M - MOMEHT, U3rnbatloLLmnin MOMEHT;
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Mx,' My - MOMEHTbI OTHOCUTE/IbHO OCEN X - X U Y - Y COOTBETCTBEHHO,
N - npoao/sibHaAa CUna;

Nad - AONONHUTEeNbHOE YCUIne,;

me- npoAao/sibHaA CM1a OT MOMEHTa B BETBU KOJIOHHbI;
Q- nonepevyHaa chna, Chaia caBura;

Qﬁc - YCN0OBHaA nonepe4vyHaa cnuna gna coeaAnHUTENIbHbIX 91eMEHTOB;

QS- YC/10BHAA nonepeyvyHaa Cuaia, NnpuxoaAaulaaca Ha CUMCTeMy MNAAHOK, PACMO/I0OXKEHHbIX B OLI,HOI‘;I
NNIOCKOCTH,

R, - pacueTHOe CONPOTUBAEHME PACTAKEHMIO BYHAAMEHTHBIX GONTOB;

R, - pacueTHOe CONPOTUBNEHME PACTAXKEHMIO BICOKOMPOUHBIX 6OTOB;

R,,- pacyeTHOE COMPOTUBAEHME CMATUIO 04HOBONTOBOTO COBAUHEHMS;

R, - pacueTHoe conpoTueaeHe cpesy 04HOBONTOBOMO COBMMUHEHU;

R,, - pacueTHOE CONPOTUBAEHME PACTAKEHUIO OAHOBOATOBOIO COEAUHEHUS;

R,,, - HOpMaTMBHOE CONPOTMBAEHME CTanuM 6OATOB, MPUHUMAEMOE PaBHbIM BPEMEHHOMY
conpoTMBAeHnto Oy Mo rocyAapcTBEHHbIM CTaHAAPTAM U TEXHUYECKMM YCIOBUAM Ha 6ONTbI;

R, - pacueTHoe conpotusneHme pacTaxeHnio.U-06pasHbix 601T0B;

R, - HOPMaTMBHOE CONPOTUBAEHME CTanu 6ONTOB, MPUHMMAEMOE PaBHbIM MPeAeny TeKy4ecTu
O, NO rocy4apCcTBeHHbIM CTaHAAPTaM U TEXHUUYECKMM YCAOBMAM Ha 6ONTbI;

Rcd' pacyeTHOEe conpoTtunBiaeHne AnMamMmeTpaaibHOMY CHaAaTUKO KAaTKOB (an CBO60,CI,HOM KaCaHun B
KOHCTPYKUMAX C orpaqueHHon I'IO,CI,BM)KHOCTI:IO);

Rdh - pacyeTHOE conpoTnuBaneHNE pacTAXeHnto BbICOKOI'IpO‘-IHOVI NPOBOJIOKU;

R, . pacyeTHoe COMpPOTMBAEHME MECTHOMY CMATMIO B LMANHAPUYECKUX WapHUpax (uandax) npu
NJIOTHOM KacaHuu;

Rp - pac4yeTHOE conpoTnBneHmne Crtaanm CMATUIO TOpLI,EBOﬁ NOBEPXHOCTU (I'IpM Han4ynm I'IpVII'OHKVI),'
Rs - pacyeTHOe conpoTuBaeHne CTtanum casury,

Ru- pacyeTHOe COoMnpoTUBAEHNE ~CTa/IM PACTAXKEHUNIO, CXATUIO, M3FM6y no BpemeHHOMY
CONpPOTUBNEHUNIO,

Ru,,- BpemeHHOe conpotnBaeHune Ctaan, npuHMmaemoe paBHbIM MUHUMA/IbHOMY 3Ha4YeHUIO o,
NO rocyaapCrBeHHbIM CTaHAAPTaM U TEXHUYECKUM YCNTOBUAM HA CTallb,

R, - pacueTHoe cONpoOTUBAEHME CTaNN YCTAaNoOCTy;
R, . pacyeTHOE COMPOTMB/AEHME YINI0BbIX LIBOB Cpe3y (YCI0BHOMY) MO MeTanNy LBa;

Rwu - pacyeTHOEe CoNPOTUB/IEHNE CTbIKOBbIX CBAPHbIX COG,CI,MHEHMI‘;I pPacTaAXeHut, CXKaTuio, M3FM6y
Nno BpeMEeHHOMY CONPOTUB/TIEHUIO;

Rwun - HOpMaTUBHOE CONpPoTMUBAEHNE META/1/1a WWBaA NO BpeMeHHOMY CONMPOTUBNIEHULO;

Rws - pacyerHoe COnpoTnBaeHNE CTbIKOBbIX CBAPHbIX COEAMHGHVIVI casury,

R, - pacyeTHOe COMNPOTMB/IEHWNE CTbIKOBbIX CBAPHbIX COEAMHEHUN PACTAKEHWUIO, CHATUIO, U3TUBY
no npeaeny TEKy4ectu;

R, - pacuetHoe cONMpOTMBAEHME YINOBbIX LWWBOB Cpe3y (YCAOBHOMY) MO MeTanny rpaHuLpl
CniaBneHus;

R, . pacyeTHOe CONPOTUBIEHME CTa/IN PACTAXKEHUIO, CKATUIO, U3rMByY MO Npeaeny TEKyYecTH;
Ryf - TO e, 4Na NosKK (nosca);

Ryw' TO e, ANA CTEHKMU;



R, - npegen TeKy4yecTu CTanu, NPUHMMAEMblA paBHbIM 3Ha4YeHMIo npegena Tekydectn O, no

rocygapCTBeHHbIM CTaHOAPTAM U TEXHUYECKUM YCNOBUAM Ha CTallb;
S - CTaTUYECKNIA MOMEHT CABMFEEMOVI 4acCTu cevyeHunAa 6DYTTO OTHOCUTENIbHO HEﬁTpaﬂbHOVI ocu;

W., W, - momentsi COMPOTMBNEHUA CeYEHUA BPYTTO OTHOCUTENbHO OCEM X - X U Yy - Y
COOTBETCTBEHHO;

VVC; VV; - MOMEHTbI CONpPOoTUBIEHNA CeYeHNA OANA cxaTtomn n paCTFIHYTOVI NONKN.COOTBETCTBEHHO;
VVxn,' I/Vyn - MOMEHTbI CONpoOTUB/IEHNA CeYeHUNA HETTO OTHOCUTETbHO ocen x - x m y -y

COOTBETCTBEHHO;
b - wnpuHa;

bef - pacyeTHasn WUPKUHa;

bf - WKpKHa nosku (nosca);

b, - wupuHa BbicTYNatoWwed YacTv pebpa, ceeca;

C,; €y - KO3dOULMEHTbI ANA pacyeTa C yH4eTOM Pa3BUTUA NAaCTUMECKUX aedopmaumii npu nsrnbe

OTHOCUTENbHO OCEMN X - X, Y - Y COOTBETCTBEHHO;
d - aMameTp oTBEpPCTUA BONT];

d,- HapPYXHbIN AMaMeTpP CTEPrKHA BONTa;
€ - 3KCLLeHTPUCUTET CUAbI;
h - BbicOTa;

hef - pacyeTHaA BbICOTa CTEHKMU,

h,, - sbicota CTEHKU;
i - pagMyc MHEepLMN CeYeHus;
Lyin - HAMMEHbLINIM paanyc MHepPLUK ceYeHus;
1.; 1, - paanycbl MHEPLMMN CERYEHUA OTHOCUTENIBHO OCEM X - X U Y - Y COOTBETCTBEHHO;
kf— KaTeT yrnoBoro LBa;
| - AnnHa, nponer;
[,- ONIMHa CTOMKM, KONIOHHbI, PaCnopKu;
l,- A/IMHA packoca;
lef- pacyeTHasa A/UNHa;
l,- OJIMHA NaHenn nosica Pepmbl UM KOJTIOHHbI;
- OJINHA NNAHKWK;
[,- OJINHA CBapHOrO LUBA;
L, ly - pacyeTHble A/IMHBL 3/1eMEeHTa B MJIOCKOCTAX, NEPneHAUKYAAPHbIX OCAM X - X U Yy - Y
COOTBETCTBEHHO;
M - OTHOCUTENbHbIN3KCUEHTpUcUTeT M = ed/W, ;

r - paguyc;
t - TONWMnHa;

I/ - TonwuHa noskm (nosca);
f, - TONUMHA CTEHKY;
O - oTHOLWeEHMe nnowanei ceyeHnit noakm (noaca) u creHkn &y = Af /Aw,'

ﬂf} ﬂz - K03¢¢MLI,MGHTbI AnAa pacyeTa yrnosoro wea COOTBETCTBEHHO NO meTanny wea U no
MeTanny rpaHnubl CniaBaeHUA;

Vs - K03 dUUMEHT ycnoBmin paboTbl 60ITOBOro coeamMHeEHUS;

Ve - KoadpduumeHT ycnosuii paboTbl;



Y 1 - KO3abdULMEHT HaAEKHOCTM NO HarpysKe;

Vm - KOIPPULMEHT HaZEXKHOCTN MO MaTepuany;

V- KO3OPUUMEHT HafEKHOCTM NO OTBETCTBEHHOCTY;

V- KO3OOUUMEHT HafEKHOCTM B pacdeTax No BpEMEHHOMY CONPOTUBEHWIO;

Vs - K03OPUUMEHT HaLEKHOCTM NO YCTOMUYNBOCTU CUCTEMDI;
17 - KoaddULMEHT BAMAHUA GOPMbI CEYEHUS;

A - mbkoctb 4 = lef /l;
A - ycnosHas rnbkocts 4 = AR,/ E ;
of - NPUBEAEHHAA MTMBKOCTb CTEPIKHA CKBO3HOMO CeYEeHMS;

/lgf - YChoBHaA npueeaeHHan rMbKocTb CTepXXHA CKBO3HOro ce4yeHnA ;Lef = ﬂ“ef \ Ry [E ;

/1;»— ycnosHasa rubKocTb cBeca nosca /1f = (bef /tf)\/Ry /E .
1= YCNIOBHaA TMBKOCTb MOACHOrO IMCTa /1_,”,1 = (bef,l /tf)\/Ry IE,
-~ YCNOBHaA rMBKOCTb CTEHKU A, = (hef /tw)\/Ry IE .

w - NPefesibHaA yC/10BHaA rmbKocTb cBeca rnosca (I'IOﬂCHOI'O J'IVICTa);

o

N

ﬂuw - npegenbHana yCcioBHaA rMbKocTb CTEHKM,

ﬂ’x; ﬂ’y - pac4yeTHble rMBKOCTN 31emeHTa B NNOCKOCTAX, NeEPNeHANKYNAPHbIX OCAM X - X Ny - Y
COOTBETCTBEHHO,

| o | - abcontoTHas BEAMYMNHA HOPMa/ZIbHOFO HanpAXeHuA;

Oy - MECTHOE HanpAaxeHune,

O,; O, - HOpMa/ibHble HaNPAXKEHUA,MapanieibHble OCAM X - X U Y - Y COOTBETCTBEHHO;
T - KacaTenbHOe HanpsAKeHue;
P - k03DPULMEHT YCTOMUMBOCTH NPV LEHTPASILHOM CXaTUM;

Pr(y) - KOIDPULUMEHT YCTONUUBOCTY MPU CHRATUN;
@y, - KO3OOMLMEHT yCTONYMBOCTIU.NPU U3rMbE;
D, - KOIGDOULMEHT YCTOMUNMBOCTU NPU CKATUM C U3rnbom;

(oexy - K03¢¢MLI,VIGHT yCTOVIHVIBOCTVI fnpun CXatmm C n3rnbom B ABYX N/IOCKOCTAX.

MpunnoxkeHne B
(cnpaBoyvHoe)

MATEPUA/IbI 1A CTA/IbHbIX KOHCTPYKLNI
N UX PACHETHbIE CONPOTUBJIEHNA

Mpynnbl CTaNbHbIX KOHCTPYKLMIA

lMpynna 1. CBapHble KOHCTPYKUUU <*> nMbBO WX 31emMeHTbl, paboTatowme B 0COb6O TAXKENbIX
ycnousx (cornacHo FOCT 25546), B TOM UMC/le MaKCMMabHO CTECHAIOLWME PasBUTUE MIACTUUYECKUX
aepopmaumn  MAM  noaBeprarolimMecs HenocpeacTBEHHOMY BO3AENCTBUMIO  AMHAMUUYECKUX <*¥*>)
BMOPALMOHHbBIX MW MOABUMKHbBIX HArpy3oK [NogKpaHoBble 6anku; 6ankn paboumx naowanok; 6anku
nyTel MNOABUMKHOIO TPAHCMOPTA; 3/1E€MEHTbl KOHCTPYKUMIA OYHKEpPHbIX M Pas3rpy3oyHbiX 3CTaKag,
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HenocpeacTBEHHO BOCMPUMHMMAIOLWMX HAarpy3Kn oT NOABUMKHbIX COCTABOB; r/1aBHble 6aku 1 purenm pam
npyv AMHaMUYECKOW HarpysKe; NpoJieTHble CTPOEHMA TPAHCNOPTEPHbBIX ranepen; GacoHKU Gepm; CTEHKMY,
OKpPaMKM OHULL, KOMbL KECTKOCTM, MJABalOWMe KPbIWK, MOKPbLITUA pe3epByapoB W rasro/ibaepos;
b6yHKepHble 6ankn; 060M104KM napabonmyecknx byHKepoB; cTanbHble 060/104YKM CBOGOAHO CTOALLMX
ObIMOBbIX TPyb; CBapHble cCreuuasbHble onopbl HOMbWNX NEPexoaoB NMHUIA 3nekTponepedayn (B/)
BbICOTOM bonee 60 M; 3/1eMEHTbI OTTAMKEK MAUT U OTTAXKEYHbIX Y3/108B].

<*> KOHCTPYKUMA MAM ee INeMeHT CYMTAIOTCA MMEIOWMMM CBapHble COeAMHEHWUA, eCAn OHU
PacnonoXxeHbl B MeCTax AEVICTBMH 3Ha4YUTENIbHbIX PAaCYETHbIX PACTATMBaOLNX HaI'IpFI)KeHI/Iﬁ (O- > 0>3Ry;

O'>053wa nnu 0'>0,3sz) nmbo B MecTax, rae BO3MOXHO paspyLIEHUE CBAPHOFO COeAUHEHUA,
Hanpumep m3-3a 3HAYUTENIbHbIX OCTATOYHbIX HaHpH)KEHMVI, YTO MOXET NpuBecCtTn K HENPUroaHOCTU K
IKCNyaTaunn KOHCTPYKUMK B LLEZTOM.

<HES KOHCTDYKLI,VIM OTHOCATCA K noABeprarowmnmca BO3,£I,€I7ICTBVIIO ANHAMUNYECKUX HArpy3o0K, ecsin
OTHOWEHME abCoJIIOTHOTrO 3HayeHus HOPMa/ibHOIoO HanpAaxXeHuA, » BbiI3BaAaHHOTO AMHaMM‘-IECKOﬁ
Harpyskon, K CyMMapHOMY pPacTATMBAIOLLEMY HaNpPAXKeHWI OT BCEX Harpy3oK B TOM e CeYeHWUU
a>0,2,

lpynna 2. CBapHble KOHCTPYKLMWU MO0 UX 3n1eMeHTbl) paboTatowme Npu CTaTMYeCcKon Harpyske
NPU HaJN4YUM PaCTATMBAIOLLUX HaNpPsAMKeHUn [dbepmbl; purenn pam; 6anku nepekpbITUA U NOKPbLITUIA;
KOocoypbl necTHul; 060/104KM cuaocoB; onopbl BJfl, 33 WUCKAOYEHMEM CBApPHbIX OMOp 6O/bLUMX
nepexoA0B; OMnopbl OWMHOBKM OTKPLITbIX pacnpenenuTenbHbiXx ycTponcTB noactaHumii (OPY); onopsl
TPaAHCMOPTEPHbIX Fanepen; MPOXKEKTOPHbIE MAYTbl; SAEMEHTbl KOMOMHMPOBAHHbLIX OMOP AHTEHHbIX
coopy:keHuii (AC) n gpyrve pacTaHyTble, PacTAHYTO-U3rMbaemble U U3rMbaemble 3/1EMEHTbI], @ TaKxXKe
KOHCTPYKLUMMU U UX 3NEMEHTbI rpynnbl 1 Npu OTCYTCTBUM CBApPHbIX COEAMHEHUA U BanKM NopBeCcHbIX
nytei us geytaspos no NOCT 19425 u TY 14-2+427 fpn HanMunmn CBaPHbIX MOHTAXKHbIX COEANHEHUA.

lpynna 3. CBapHble KOHCTPYKLUMU MO0 MX SneMeHTbl, paboTatolme Npu CcTaTUYECKOW Harpyske,
NPEUMYLLLECTBEHHO HA CXKaTue [KOMIOHHbI;«CTOMKM; ONOPHbIE NAUTLI; 3IEMEHTbl HAaCTUAA NEPEKPbITUI;
KOHCTPYKLMU, NOAAEPKMUBALOLLME TEXHONOTMYECKOE 060pyA0BaHMe; BEPTUKANbHbIE CBA3M MO KOJIOHHAM

C HaMNPAXKEHUAMM B PACYETHbIX, CEYEHUAX CBA3ENM CBbILlE 0, 4Ry; aHKepHble, Hecywme u GUKcupytome
KOHCTPYKLMM (ONOpbI, pUrenn KecTKUX nomnepednH, GUKcaTopbl) KOHTAKTHOM CETU TPaAHCMOPTa; ONopbl
nog, obopynosaHue OPY, Kpome onop nof BbiKAOYaTeNWN; 3NEMEHTbI CTBOMOB U H6aweH AC; KONOHHbI
6ETOHOBO3HbIX 3CTaKaj, NPOroHbl MOKPBITUM U Apyrue CKaTble U CHATO-U3rnbaemble 3/1eMeHTbl], a
TaKKe KOHCTPYKLUMN U UX 3NEMEHTbI Fpynifbl 2 NPU OTCYTCTBMUM CBAPHbIX COEANHEHUN.

lpynna 4. BcnomoraTenbHble KOHCTPYKLMU 34aHUIA U COOPYXKEHUIM (CBA3M, KPOME YKasaHHbIX B
rpynne 3; sanemeHTbl daxBepka; AECTHWULbI; Tpanbl; MAOLWAAKW; OFparKAEeHUA; MeTaNJIOKOHCTPYKLMM
KabesibHbIX KaHa/oB; BCMOMOTaTe/ibHble 3/IEMEHTbI COOPYKEHUA U T.N.), @ TaKKe KOHCTPYKUUU U WX
3NeMeHTbI rpynnbl 3 NPy OTCYTCTBMM CBAPHbIX COEANHEHMIA.

Mpumeyanuma. 1. MPUTHAZHAYEHUN CTaM ANA KOHCTPYKUMI 34aHMIA U coopyXeHuin | yposHA
oTBeTcTBeHHocTu no FOCT 27751 Homep rpynnbl KOHCTPYKUMIA cnedyeT yMmeHblaTb Ha eauMHuuy (ans
rpynn 2 - 4).

2. Mpw TonwmHe npokaTa t > 40 Mm HoOMep rPynnbl KOHCTPYKLUIA cieayeT YMEeHbLaTb HA eANHULY
(ana rpynn 2 - 4); npu TOAWMHE NpokaTa t <= 6 MM - yBeIMYMBATL Ha eanHuly (ana rpynn 1 - 3).

Tabnuua B.1

HasHayeHue CTain B KOHCTPYKUMAX U COOPYKEHUAX

Mapka cTamm o YCIOBMSA NPUMEHEHMA CTajlu NpU PacdeTHOM
Temnepatype, °C

t >= -45 =45 > t >= t < =55
-55
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TOCT 27772 T'OCT 535, TOCT 19281 OJisg TPYNN KOHCTPYKLMWM
TOCT 14637
1 |2 |3 |4 (1 |2 |3 |4 |1 |2 3 4
C235 Cr3kn2, Cr3mnc2 - =+ |1+ - 1-1-1- |- 1- _ _
C245 Cr3nch -+ [x |- |- 1-1- 1+ |- |- - +
C255, €285 Cr3cnb + |x |x [-[=-|1-|- |+ |- |- - +
3 11 (1 3 13 (1 4 42 3
C345, C375 09r2C B [ P P [ D P P S [P _
1214 |4 121214 I5(25|7 nnm 12

OBo3HaueHMs, NPUHATHE B Tabnuue B.l:

3Hak "+" oBHauaeT, 4TO OAaHHYK CTajlb CJenyeT IIPUMEHATH; 3Hak "-"
O3HayvaeT, 4YTO HaHHYI CTajlb He cjlelyeT NPUMEeHATh; 3Hak "x" o3HauaeT, dYTO
ODAaHHY0 CTajlb MOXHO IIPMMEHSTb IPM COOTBETCTBYKIEM TEeXHMKO-3KOHOMMYECKOM
ODOCHOBAHUN .

Ipumeuvanusa. 1. Ousa cramu C345 um  09T2C pmaHH KaTeropmy TpeBOBaHMI II0
yOapHOM BSA3KOCTM COOTBETCTBEHHO B umciauTejsie no I'OCT 27772,,B 3HaMeHaTeJe -
no I'OCT 19281.

2. IllpokaT "3 CcTajgu C [peldejioM TekydecTu R >=1390 H/MM2 cregmyeT

n

yn
HasHauUaTb COIJIacHO TpeboBaHuaAM Tabmuu B.3 u B.4.
Tabnnua B.2
Cranu gns 1py6

Mapka T'OCT YCJIOBME IIPUMMEHEeHMd '[CTajM IPpM pacdeTHOM TeMIepaType,

cTanm °C
(TosmmmHa,

MM) t >= -45 -45 > t >= =55 t < =55

IOJig TPYNI KOHCTPYKLMN
2 3 4 2 3 4 2 3 4

BCT3xn T'OCT 10705 +2 +2 +2 +2 +2 +2 - - +2
(mno 4) <1> <3> <3> <3> <3> <3> <3> <3>
BCT3kn T'OCT 10705 N +2 +2 - - - - - -
(4,5 - 10) |<1> <3> <3>
BCr3nc TOCT 10708 +2 +2 +2 - +2 +2 - - +2
(mo 5,5) <1> <3> <3> <3> <3> <3> <3>
BCT3mnc T'OCT 107085f +6 +6 +6 - - +6 - - +6
(6 - 10) <1>
BCT3cn T'OCT_10705 - - - - +5 - - - -
(6 - 10) <1>
BCr3mnc TOCT 10706 - +4 +4 - - +4 - - -
(5 - 15) <2>
BCT3cn T'OCT 10706 - - - - +4 - - - -
(5 - 15) <2>
20 <4> T'OCT 8731 + + - - - - - - -
09r2Cc <4> |[TOCT 8731 + + - + + - - - -

<1> T'pynna B no Tabsmuue 1 T'OCT 10705.
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<2> T'pynna B c momnosHUTEeNbHEMM TpeboBaHuamm no 5.1.4 T'OCT 10706.

<3> Kpome omnop BJI, OPY m KC.

<4> BecmoBHHE TopsadYenebopMMpOBaHHEIE TPYOH M3 YKABAHHHX MapokK CTaju
IOONyCKaeTCsa NPUMEHATH IJIS DJIEMEHTOB CIEelUMalJIbHEIX ONOop OOoJbHMX Iepexomos BII

BEICOTOM Oojyiee 60 M (rpynna KOHCTPYyKUMM 1); HOpM B3TOM OHU IOJIKHEL
YIOOBJIETBOPATE TpebOOBaHMAM IO yHAapHOM BSA3KOCTU:

- u3 cranu Mmapku 20 NpM pacueTHOM Temrneparype t »=  -45 °C (npu
TeMmnepaType ucneTanmi mmHyc 20 °C) He MmeHee 30 Ix/cMm2;

- w3 cramu mapku 09T2C mpum pacueTHOM Temnepartype -45 °C >t >= -55 °C
(mpr TemnepaType mchoeTaHmi muHyc 40 °C) He MeHee 40 Jx/cM2, /Mpu  TONmMHE
crenku o 9 MM m 35 IIx/cMm2 - npm ToyummHe cTeHky 10 MM u BoJiee.

OBosHaueHUs, NPUHATHE B Tabjauue B.2:

BHak "+" O3HauvaeT, UTO JaHHYKL CTajlb CcJenyeT [IPUMEHATEH; 3Haxk "-"
O3HayYaeT, 4YTO ITaHHY CTajlb He cJenyeT [IPMMEeHATE; unbpa y 3Haka "+"
O3HAa4YaeT KATeTOpUKn CTalll.

IpuMmeuanme. TpyOrl, NOCTaBJISEMBEIE IO IPYyI'MM CTaHZapraM u TV, B TOM
upycyie 3apybexHOTo INIPOMBBOIACTBAa, CJjlegyeT HaszHa"waTbhb [0 COIJIaCOBAHMUIO C
opraHuzauMey - pas3paboTUuMKOM HACTOSUMUX HOPM.

Tabnnua B.3

Hopmupyemble noKasaTesin yaapHOM BA3KOCTM NpoKaTa

PacueTHasa T'pynna [lpemesn TekydecTyM npokara, H/mm2
TeMrnepaTy- |KOHCTPYyK-—
pa, °C JRAZAZ1 R < 290 290 <= R <|390 <= R R >= 490
yn yn yn| yn
390 < 490

lokasaTesy yoapHOM BA3kocTu, Ix/cM2

KCA KCV, KCV KCV KCV
npy TeMOepaType MCHBITaHulM Ha yHapHeEN M3Tunt, °C

+204+204°0 |-20| -20 -40 |-40 -60 -60

t >= -45 1, 2, 3 29 |34 - - 34 - 34 - 40

-45 > t >= 1 29 - - |34 - 34 34 - 40
-55

2, 3 29 - |34 - 34 - 34 - 40

t < =55 1, 2, 3 29 - - |34 - 34 - 34 40

Mpumeuanusa. 1.,KCA - ymapHas BA3KOCTb oOpas3uoB Tumna 1 1o TI'OCT 9454,
VMCHOHTAaHHEX NpAmsTeMiepaType +20 °C, ¢ U-obpa3HEM HaIpes30M nocriue
nedopMalMOHHOTO €TapeHmuda; KCV - ynmapHada BA3KOCTb o00pas3uos C V-00pa3HBEM
HazmpeszoM (Tumedll mo T'OCT 9454).

2. B TONCTOJMMCTOBOM IIPOKaTE MCHHTHBATCS IIOIlepedHble oOpaslH], B
bacoHHOM M COPTOBOM — NPOIOJIBHEBIE.

Tabnuua B.4

TpeboBaHMA MO XMMUYECKOMY COCTaBy

[o)

HopMaTMBHEIE CONPOTUBIIEHUSA ComepxaHue BJEMeHTOB <*>, % c,

o\
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cranmu, H/MmMm2 (He Bojee) 5
(He bGoJiee)
C P S
R < 290 0,22 0,040 0,045 <**> -
yn
290 <= R < 390 0,14 0,035 0,035 <xx> 0,45
yn
390 <= R < 490 0,12 0,015 <***>10,015<***> 0,46
yn
490 <= R < 590 0,13 0,015 0,010 0,47
yn
R >= 590 0,15 0,010 0,005 0,51
yn

<*> IlpemeJjibHEIE OTKJIOHEHMSA 10 XMMMUUECKOMYy COCTAaBY B I'OTOBOM [pOKaTe IO
TOCT 27772.

<**> B ciaydae TepMMUECKOM 0OpaboTKM, HANPABJIEHHOM Ha WM3MeJIbYeHMe
3epHa, S <= 0,025%.

<x* x> 5 + P <= 0,020%.

NpuMmedvanma. 1. YrjeponHelt skBubBajieHT (C 4, %) cJenyeT ONpenesiaTh IIo
dbopmyTie
Mn Si Cr Ni Cu V. + Nb Mo P
C =C+ —— 4+ —— 4+ =—— + =—— + ==t —————- + -— + -,

5 6 24 5 40 13 14 4 2

roe C, Mn, Si, Cr, Ni, Cu, V, Nb, MO, P - MaccoOBHE IOJIM BDJIEMEHTOB, $%.

2. Ins crTajiell C HOPMaTMBHEIM coOnpoTuBieHmeM 290 <= R < 390 H/MMm2

yn
IOOIlyCKaeTCs IIOBHIIEHME COIepXaHUanyriepona no 0,17% 0o corjlacoBaHMUIO C
opraHmM3aluuey — cocTaBuTejyeM HopM. g, OGacoHHBIX Opodmier C HOPMaTWBHBM

conporuBJieHueM 390 <= R < 490 H/MM2 nmomyckaeTcs comepxaHue dochopa 1mo
yn

P <= 0,030% m ceper mo S <= 0,025% no corjacoBaHMI C OpraHMBaLUeN -

coCTaBUTEJIEM HOPM.

Tabnuua B.5
HOpMElTMBHbIe U pacyeTHble CONPOTUBNEHNA NMPUN PACTAXKEHUN,
CXaTuun n nsrmbe JTINCTOBOTO, LUMPOKOMOJOCHOIO
YHMBEpCanbHOro n pacoHHOro npokara
Crasnp 10O TonumHa HopMaTmMBHOE CONPOTHUBIIEHME | PacueTHOE CONPOTUBIIEHMKE
TOCT 27772 |npokaTans<*>, <**> npokara, H/MM2 <***> npokaTa, H/Mm2
MM

R R R R

yn un y u
C235 (OLy 2 nmo 8 235 360 230/225 350/345
C245 " 2" 20 245 370 240/235 360/350
Ce. 20 "™ 30 235 370 230/225 360/350
C255 (oL 2 " 20 245 370 240/235 360/350
Ce. 20 " 40 235 370 230/225 360/350
C285 O 2 " 10 275 390 270/260 380/370
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Ce. 10 " 20 265 380 260/250 370/360

C345 or 2 " 20 325 470 320/310 460/450

Ce. 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 Oor 4 " 10 345 470 335/330 460/450

C375 " 2" 20 355 490 345/340 480/465

Ce. 20 " 40 335 480 325/320 470/455

C390 Oor 4 " 50 390 540 380/370 525/515

C440 " 4 " 30 440 590 430/420 575/560

Ce. 30 " 50 410 570 400/390 555/540

C590 Or 10 " 40 590 685 575/560 670/650
C590K

<*> 3a ToymmMHY QacOHHOTO NpoKaTa cJenyeT NPMHUMMATHE TOJIUMHY I[IOJIKMU.

<**> 3a HOPMATMBHOE COIPOTUBJIEHME IMPUHATEL TapPaHTUPOBAHHEIE 3HAUYEHUS
npenesa TeKydeCTu n BPEMEHHOTO CONPOTUBJICHUHA, [IPMBOIOMMEIE B
TOCYHOAPCTBEHHBIX CTaHOAPTax MM TEeXHUUEeCKMX YCJoBMAX. B Tex ciaydadax, KoI'ma
STV 3HA4YEeHMA B TOCYIDApPCTBEHHBIX CTAaHOapTax WM TEeXHUUECKMX YCJIOBUMAX

NIPpUBEIEHE TOJIbKO B OHOHOM CHCTEMe EIOVHWMI — (xkrc/MM2) , HOPMaTUBHEIE
conpoTuBiieHMsa (H/MM2) BHUMCJIEHEl YMHOXEHUEM COOTBETCTBYKIIMX BEJIMUMH Ha
9,81 ¢ oxkpyrjenmem no 5 H/mM2. . Ilo COFIacoBaHMO C OpraHM3aumen -
cocTaBuUTeJIEM HOPM oonyckaeTrcsa IpUMeHEHVEe 3HAYEHUN HOPMaTUBHEIX

CONMPOTUBJIIEHNM, OTJIMUYHEIX OT IIPMBEINEHHLHIX B HacTosdmer Tabmnuie B.5.
<***> BHAUEHMS PACUETHBIX CONPOTUBIIEHUM I[IOJIyYEeHH IeJIeHVMEM HOPMAaTMBHBIX

CONMPOTUBJIEHNNM Ha KODGOMIIMEHTE HAIeXHOCTYM [0 MaTepually, OIpeneJIeHHEE B
cooTBeTCTBUM C 3.2, C OKpyIrJeHuem. no 5 H/MmM2. B uucamrTesie OpelncTaBJIeHEH
3HAUEHUs pPaCUeTHBEX CONPOTMBJIEHUN HOpoKaTa, IocTaBJjsgeMoro 1o I'OCT 27772
(kpoMe ctamm C590K) wmim Opyrol HOPMAaTMBHOM IHOOKyMEHTAalUMM, B KOTOPOM
MCIIOJIb3yeTCH npouenypa KOHTPOJIS CBOMCTB npokarTa 1o T'OCT 27772
(ramma = 1,025), B 23HaMeHaTejle - pacyeTHOE CONPOTHUBJIEHME OCTAaJIbHOI'O
m
npokaTa npu ramma = 1,050.
m
Tabnnua B.6

HopmaTtuBHbIE 1 pacyeTHble CONPOTUB/IEHUS
NPY PacTAXKEHUW, CKATUKN U U3rnbe Tpyo

Mapka cTanm I'OCT TonmrHa HopmaTueHOE PacueTHOE

CTEHKM, COINPOTUBJIEHNE, COIPOTUBJIIEHNE,
MM H/mMm2 H/Mm2

R R R R

yn un W% u

BCr3xn, BCr3me, |I'OCT 10705| o 10 225 370 215 350

BCT3cn

BCr3nc4, Cr3cn4, |[TOCT 10706(4 - 15 245 370 235 350
20 TOCT 8731 |4 - 36 245 410 225 375

[lpmMeuyaHms. 1. HopMaTMBHEE CONPOTMBJIIEHMS IJid Tpy® M3 CTaldM Mapku
09T2C mo I'OCT 8731 ycTaHaBJIMBAKNTCSA IO COIJIAUIEHMIO CTOPOH B COOTBETCTBUM C
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TpeBOBAHMAMM DTOT'O CTaHIapTa; PacCdYeTHHEe COINPOTMBIIEHMS — COIJlacHO 5.2
HACTOSAIMUX HOPM.

2. Iona Tpy® Mapok cTajiell M TOJIIMH, NOCTAaBJISEMHX 10 OPYTMM CTaHIapTam
n TY, IOOIyCKaeTCs Ha3HAUEeHMEe HOPMATMBHBIX U PACUYETHEIX CONPOTMBIIEHMM II10
COTJIACOBAHMIO C OpraHM3aumMely — COCTaBUTEJIEM HOPM.

Tabnnua B.7
PacueTHble conpoTuBieHNA NPOKaTa CMATUIO TOpLI,EBOVI
NOBEPXHOCTN, MECTHOMY CMATUIO B ULMTNUHOPUYECKUX
WapHUpax, AnameTpasibHOMY CHaTUKO KaTKOB
BpemeHHOE PacueTHOE CONpOTUBIEHME, H/MM2
CONMPOTUBJIEHNE,
H/Mm2 CMSATHIO OVaMeTpajyibHOMY CXaTH IO
KaTKOB (npM CBOOOOHOM
TOPLIEBOM MECTHOMY B KaCaHUM B KOHCTPYKLMAX
IIOBEPXHOCTHU (NpKU UMIIMHOIPUYE CKUX C OTpPaHMYEeHHOM
HaJIM4uuy NPUTOHKM) |WapHMpax, (Lmalldpax) INIOOBMXHOCTBIL) R
R Py HIOTHOM cd
P KacaHum R
1p
360 351/343 176/271 9/9
370 361/352 180/176 9/9
380 371/362 185/181 9/9
390 380/371 190/185 10/10
400 390/381 195/190 10/10
430 420/409 210/204 10/10
440 429/419 215/209 11/11
450 439/428 220/214 11/11
460 449/438 224/219 11/11
470 459/448 229/224 11/11
480 468/457 234/228 12/12
490 478/461 239/233 12/12
510 498/486 249/243 12/12
540 527/514 263/257 13/13
570 556/543 278/271 14/14
590 576/562 288/281 14/14
lIpuMeuaHmue. B Tabmmie, ykKas3aHE 3HAadYeHUA PACYETHHX CONPOTUBJIIEHMN,
BEIUMCJIEHHBIe NO GQopmyJsiaM pas3nesa 6 npu ramvma = 1,025 (B umcamuresne) u
m
ramma = 1,050 (B B3HameHaTese) .
m
Tabnuua B.8
PacueTtHbie conpoTtmnseneHna oTaIMBOK U3 yrnepop,MCToﬁ CTanun
HampsaxeHHOoe COCTOAHME YCJIOBHOE PacueTHHE CONPOTUBIIEHUHA,
oBozHaAUEHUE H/MM2, OTJIMBOK U3

yI‘J’IepOJIMCTOIZ CcCTajJim MapoK

1511 25J1 351 4571

PacTsaxeHue, cxaTtmue uM u3rud R 150 180 210 250




CoBur R 90 110 130 150
S

CMAaATVE TOPLIEBOM MNOBEPXHOCTM (NIpu R 230 270 320 370

HaJIuuuM [IPUTOHKM) P

CMATHME MeCTHOe B LMJIMHIOPMUYECKUX R 110 130 160 180

mapHupax (nandgax) Opu IIJIOCKOM 1lp

KacCaHuu

IrnamMeTpasJbHOE CXAaTUe KATKOB IIPU R 6 7 8 10

CBOOOIHOM KaCaHuUM (B KOHCTPYKLMAX cd

C OT'PaHUYEHHOM MNOOBMXHOCTHIO)

[lpyMeuaHMe . PacueTHHE CONPOTUBJIIEHUS OTJIMBOK M3 HM3KOJIEIVMPOBAaHHOM
cTany, [OCTaBJIIEeMOM 10 OPpYyIMM CcTaHmapTam ¥ TY, B TOM uYucie 3apyD0exHOTO
IpOM3BOINCTBA, CJlegyeT HasHadaTb I[I0 COIJIacoBaHMIO C opTraHM3aluMuen -
COCTaBUTEJIEM HOPM.

Tabnuua B.9

PacyeTHble cCONPOTUBIEHMNA OTIMBOK U3 CEPOro YyryHa

HanpaxeHHOe COCTOAHME YCIIOBHOE PacueTHEIE CONPOTHBIIEHMA, H/MM2,
oDO3HAUEHUE [ OTIMBOK M3 CEeporo YyI'yHa Mapok
Culs Cuz20 Cuz25 Cu30
PacTsaxeHMre LeHTpaJibHOe R 55 65 85 100
u usTUd iC
CxaTue LeHTpaJibHOe U u3rub R 160 200 230 250
c
CoBur R 40 50 65 75
S
CMATHE TOPLIEBOM NOBEPXHOCTU R 240 300 340 370
(Npy HaAIUUMM TPUITOHKM) jo)

MATEPWANbI AN1A COEAMHEHWA CTANbHBIX KOHCTPYKLMI

MaTepuanbl ANA CBapKK, COOTBETCTBYIOLLME CTaNn

Mpunnoxxkenue I
(cnpaBoyvHoe)

Tabnuua .1

Cranb

MaTepmamﬂ JId CBaApKM

B YTJIEKMCJIOM

non &imocom

IIOPOUKO—

ITOKPBITBIMI




raszse (mo (o T'OCT 9087) BOM MNpPO- [3JexTpo-
T'OCT 8050) BOJIOKOM mamMu (110
UM B €T0 (o T'OCT |T'OCT 9467)
cMecu C 26271)
aproHOM (IIO
TOCT 10157)
Mapxa Twun
3JlekTpona
CBaApPOUYHOM MNPOBOJIOKM IJIg doca IOPOWKO—
aBTOMATUUECKOM U BOM
MEeXaHM3MPOBAHHOY CBapKU IPOBOJIOKM
(mo TOCT 2246)
R < 290 H/mm2 Ce-08T2C Ce-08A AH-348-A MII-AH-3 242 <1>,
yn AH-60 [II-AH-8 D427
<1>
Ce-08TA [IOK-56C 346 <1>,
<4> 246A
290 H/MM2 <= R < Ce-10TA <2>|AH-17-M 250 <1>,
yn AH-43 350A
< 590 H/mMM2 AH-47 -
Ce-10T'2 <2>|AH-348-A
Cs-10HMA <3>
MdK-56C
<4>
R >= 590 H/mm2 Ce-08T2C Ces-10HMA AH-17=M MII-AH-3 260
yn CB-08XI'CMA MOK-56C**** [T[[[-AH-8
CB-10XT'2CMA |CB-08XH2TMIO 270

<1> odmoc AH-60 u sjuexTpomsl Tuna 942, 946, 350 crjemyerT IPUMEHATL  OJIS
KOHCTPYKUMM Tpynn 2, 3 0PV pacyeTHHX [MeMilepaTypax t >= -45 °C.

<2> He mnpuMeHATbL B codueTaHum C ¢jocoM AH-43.

<3> Insa odmoca AH-348-A TpebyeTgda WIONOJIHMTEJIBHBI KOHTPOJIb MEXAaHUYEeCKUX
CBOMCTB MeTajljla WiBa OpM CBapkKe COSIMHEeHMM SJIEMeHTOB BCeX TOJIMH [IpU
pacueTHHX TeMmneparypax t < -45 %€ w ToymMH CBhme 32 MM - [OPU PaCYEeTHHX
TemnepaTypax t >= -45 °C.

<4> Kepammueckmit dpmooc no TY 59295-001-56315282-2004.

[IpuMmeuaHye. [IpM COOTBETCTBYUEM |TEXHUMKO-3KOHOMMUECKOM OOOCHOBAHMM IJiS
CBApPKMY KOHCTPYKLMM paspeumaeTcsd MCIoJb30BaTh CBAPOYHEE MaTepMaskl (MIPOBOJIOKM,
daock, 3alMUTHEIE Ta3H) , HEe yKal3aHHBEle B HacToAmey Tabiuie. Ilpy aTOM
MexXaHMYeCckKre CBOMCTBa MeTajyla IBa, BHIIOJHAEMOTO C WX [IpPUMEeHEeHMWEeM,  IOOJDKHEH
OBITL HEe HWXe CBOMCTB, oBecIrieunBaeMbIx NIPpMMEHEHMEM MaTeprajioB COIJIACHO
HacTosAmen Tabjaule.

Tabnnuya r.2
HOpMaTMBHbIe N pacCyETHbIE CONPOTUBNEHNA MeTa/ln1a
LWBOB CBAPHbIX COGAMHEHMVI C yrnosbimu wBamm
CBapOYHEIE MaTepualsl R ’ R , H/mm2
wun wf
TUII BJIeKTpona MapkKa IIPOBOJIOKU H/Mm2
(mo T'OCT 9467)

242, 242A Cs-08, Cm-08A 410 180
246, 546A Cs-08TA 450 200
350, 550A Ce-08T2C, Cm-10T'A, II-AH-8, III-AH-3 490 215
360 Ce-08I'2C <*>, Cmr-10HMA, Ce-10I2 590 240
270 CB-10XT'2CMA, CB-08XH2I'MIO 685 280
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9585 - 835 340

<*> ToJIbKO IJig WBOB C KaTeToM Kk <= 8 MM B KOHCTPYKLUMAX U3 CTaJlu C
f
npenesioMm Tekyuectu 440 H/MM2 u Bojee.

Tabnuua .3
TPEGOBaHMH K 6ontam NPn Pas3/INYHbIX YCNOBUAX X TPUMEHEHUNA
PacueTHas Knacc npouHocTu 6G0JITOB M TpedoBaHus K HuM no I'OCT P 52627
TeMIepaTypa B KOHCTPYKLMSX
t, °C
HE pacCCuMTHBAaeMbX Ha YCTaJIOCTh||pacCUYMTEHIBAEMEIX Ha YCTaJIOCTh
npu padore OOJITOB Ha
pacTsaxeHue cpes pacTsaxeHue cpes
WM cpes WM 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 88 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 7TpeboBaHMEM | UCIBTaHMSA Ha pPas3peB Ha Kocoy mambe 0o 6.5
TOCT P 52627.

Tabnnua I.4
MapKM CTanu d)YH,CI,aMeHTHbIX 6ontoB 1 ycnoBua nx npumeHeHuA
KoHCcTpYyKLIMN HopMmaTUBHEIN Mapky CcTajlX IPU pPacyeTHOMU
IOKYMEHT TeMnepaTtype t, °C
>= -45 [-45 > t >= -55| < =55
KoHCTPYyKUMM, hKPOME OIIOP T'OCT 535 Cr3nc2, Cr3nc4, -
BOB3IOYIIHBIX  JIMH Cr3cmn2 Cr3cnd -
3JIeKTpoIllepenaydn, T'OCT 1050 20 - -
pacrnpeneNuTEeNbHEX YCTPOMCTB T'OCT 19281 - 09T2C-4 <*> 09T2C-4
Y KOHTAKTHOM CeTu <F>
IOna U-oOpasHEX O0JTOB, a Takxe| I'OCT 535 Cr3nc4, - -
byHIaMEeHTHEX OOJITOB OIIOP Cr3cnd - -
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BOSIOYIWHEX JIMHUM T'OCT 19281 -
B3JIeKTponepenaun,
pacnpeneMTeNIbHEIX YCTPOMUCTR

M KOHTAKTHOM CeTu

09T2C-4 <*>

09T2C-6
<EF>

<*> JlomyckaeTcs NpMMeHeHMe Opyrux crajeM no I'OCT 19281 kareropum 4.
<**> JlomyckaeTcs NIpMMeHeHMe IOpyrux crajely no I'OCT 19281 kaTeropum 6.

Tabnuua .5
HOpMElTVIBHbIe conpoTmnBaneHnAa ctaam 6ontos
M pacyeTHble CONPOTUBNAEHNA OAHOﬁOﬂTOBbIX
coeaMHEHUI cpesy 1 pacTaxeHuio, H/mm2
Knacc npouyHocTM OOJITOB R R R R
TOCT 52627 bun byn bs bt
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
PacueTHble conpoTtneaeHNA CMATUIO 91E€MEHTOB,
coegnHAEMbIX 6ontamm
BpemMeHHOEe CONpOTMBIIEHUE PacueTHble compoTuBJieHus R, H/mMm2, cmaTuo
CTajlM COEeOMHAEMBIX BJIEMEHTOB bp
R , H/mm2 DJIEMEHTOR, COEIMHAEMEX OOoJITaMu
un
KJJaCcCa TOYHOCTHU A KJIaCCOB TOYHOCTM B
360 560 475
370 580 485
380 590 500
390 610 515
430 670 565
440 685 580
450 700 595
460 720 605
470 735 620
480 750 630
490 765 645
510 795 670
540 845 710
570 890 750
590 920 775

[lpyMeydaHMe. 3HauyeHMS PaCUeTHHX CONPOTUBIIEHMN,
BHIUMCJIEHEl IO QOPMyJiaM pasmejia 4 HaACTOAWMX HOPM C OKpyIJeHmeM mno 5 H/mM2.

YKasaHHBIE B

Tabaule,

PacueTHble COnpoTUBEHNA PACTAXKEHUIO d)YH,CI,aMEHTHbIX 6onToB

Tabnuua .7
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HoMMHaJb HEIN PacueTHbe CONPOTHMBIeHUs R, H/MmM2, OGOJTOB M3 CTaNM Mapok
oyaMeTp OOJITOB, ba
MM

no I'OCT 535 <*> nmo I'OCT 19281 <*>

Cr3nc4d4, Cr3nc?2, Cr3cn4d, Cr3cn2 09ra2c-4, 0912C-06
12, 16, 20 200 265
24, 30 190 245
36 190 230
42, 48, 56 180 230
o4, 72, 80 180 220
90, 100 180 210
110, 125, 140 165 210

<*> PacueTHHE COIPOTUBRJIEHUS OOJTOB M3 OPYI'MX» MAapoOK CTaJley cJjenyer
BEUMCJIIATE O QopMyJsiaM paszzesia 6 HaCTOAUMX HOPM.

[IpuMeuanuga. 1. Cranb no I'OCT 535 moirxkHa NOCTABIIATBCH IO 1-1 Tpylie.
2. 3BHaueHUHd pPaCUEeTHHIX COIPOTUBIIEHMM, yKazaHHEEe B Tabjauile, BHUMCJIIEHE
no dbopmysiam nyHKTa 6.6 HacTOAmMX HOPM cloKpyryeHmuem mno 5 H/mm2.

Tabnuua .8
HOpMaTVIBHbIe 1 pacyeTHble CONPOoTUBAEHUNA PACTAXKEHUIO
BbICOKOMPOYHbIX 601TEB M3 cTanm 40X no FOCT P 52643
HoMMHaNBHEN IOMaMeTp pe3bOel d, MM R , H/Mm2 R , H/Mmm2
bun bh
16, 20, (22), 24, (27) 1078 755
30 900 630
36 800 560
42 650 455
48 600 420
[lpuMeuaHuUe . PaszmMmepsl, BaKJIOUEHHEIE B CKOOKIM, NIPUMEHATH He
PEeKOMEeHIyeTCs .
Tabnuua .9
Mnowagmn ceveHns 6onTos
d, mm 16 (28) 20 (22) 24 (27) 30 36 42 48

A, cMm2 |2,01,]2,54 |3,14 3,80 |4,52 5,72 7,06 (10,17 |13,85 |18,09

A, cM2)1,570]1,92 (2,45 3,03 [3,53 4,59 5,61 8,16 11,20 (14,72
bn

IpumeuaHusa. 1. Inomanu cedeHus OOJITOB IOMaMEeTpPOM CBhe 48 MM cjenyerT
npuHMMaTh 1o I'OCT 24379.1.

2. PasMeprl, BaKJIOUeHHEE B CKOOKM, HEe pPeKOMEeHIyeTCsS I[IPUMEHSTbL B
KOHCTPYKUUAX, KpoMe onop BJI m OPY.
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Tabauua .10

dusnyeckmne xapakTepPUCTUKN MaTepmranos
ONA CTaNlbHbIX KOHCTPYKLMIA

XapakTepnuCTUKA 3HaueHME
ImoTHOCTE PO, KI'/M3:
npokaTa ¥ CTaJIbHHEX OTJIMBOK 7850
OTJIMBOK M3 UyIT'yHa 7200
-1 -4
Ko3bdMUMeHT JMHEMHOTO pacuupeHus ajibda, °C 0,12 x 10
Monysb ynpyroctu E, H/MM2
5
IPOKATHOM CTajM, CTaJIbHEX OTJIMBOK 2,06 x 10
OTJIMBOK M3 UyT'yHa MapoK:
5
Cyls 0,83 x 10
5
Cy20, Cuz25, CuU30 0,98 x 10
5
IIy4YKOB UM MNpAIeM NapajljleJIbHBIX IPOBOJIOK 1,96 x 10
KaHATOB CTAaJIbHBIX:
5
CHMPAJIbHEIX M SBaKPBEITEIX HECYIMX 1,67 x 10
5
IOBOMHOM CBUBKU 1,47 x 10
5
OBOMHOM CBMBKM C HEMETAJJIMUECKVMH)CEPISUHMUKOM 1,27 x 10
5
MonmyJsib COBMI'@ MNPOKATHOM CTaMW, U CTaJIbHEIX OTJIMBOK G, H/MM2 0,79 x 10
Kosddmument nomnepeuHon gedopmaumm (IIyaccoHa) HIO 0,3
[IpuMeyaHUe. BHaueHUS MOy Jis YIPpyTOCTU IOaHH s KaHaTOB,
NpeIBapUTEesIbHO BEITAHYTHX YCUJIMEM, PaBHEM He MeHee 60% pPas3peIBHOTO YCUIIUS
IoJIS KaHaTa B LeJIOM.

Tabnuua .11

¢M3MHECKM€X3paKTepMCTMKMﬂpOBOAOBl4ﬂpOBOﬂOKM

HamMmeHOBaHMe MaTepualiobB Mapka u MonyJib KosdonumeHnt
HOMMHAJIbHOE YyOpyToCTHU JIMHEMHOTO

ceuenme, Mm2 E, H/Mm2 pacumpeHnns

-1

ansda, °C

5 -4
AmoMmHMEeBHE npoBona no I'OCT 839E A, AHII; 0,630 x 10 |0,23 x 10
16 - 800
5 -4
Mennele nporoma o I'OCT 839E M; 4 - 800 1,300 x 10 |0,17 x 10
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CrajieasIOMMHEBEIE IPOBOIA I10 AC, ACK;
T'OCT 839E npmM OTHOWEHUM IJollanein ACKII, ACKC
aJIIOMMHUSA K CTaJlM, PaBHOM:
5 -4
6 - 6,25 10 m Oojee 0,825 10 |0,192 x 10
5 -4
0,65 95 1,460 100,139 x 10
S -4
4,29 - 4,39 120 n 6omee |0,890 10 (0,183 x 10
5 -4
7,71 - 8,04 150 n Gosee |0,770 10 (0,198 x 10
5 -4
1,46 185 m Gomee |1,140 10 |0,155 x 10
5 -4
12,22 330 0,665 10 |0,212 x 10
5 -4
18,2 18,5 400, 500 0,665 10 |0,212 x 10
BumMmeTannnueckasa cTajleMenHad BECM 1
npoeojioka no I'OCT 3822 mmameTpoM,
MM :
5 -4
1,6 - 4 2,0 - 12,5 1,870 10 (0,127 x 10
5 -4
6 28,2 1,900 x 10 0,124 x 10
[IpuMedaHVe. 3HaueHMs MaCCH HPOBOIOB M IIPOBOJIOKM CJlenyeT IIPMHMMAaThL II0
TOCT 839E m I'OCT 3822.

Mpunoxkenune [

(o6a3aTenbHoe)
KO3POUNLIMEHTBI 414 PACHETA HA YCTOMYMUBOCTb
UEHTPAJIbBHO- N BHELLEHTPEHHO-CHKATbIX 9/IEMEHTOB
Tabnvua 4.1
KosgdnumneHTbl yCTOMUYMBOCTU NPU LLEHTPANIbHOM CXKaTUK
YcioBHasa I'MOKOCTH KosdbomumeHTs ou 0jsa Tula CedeHUd
aamMbna a b c
0,4 999 998 992
0,6 994 986 950
0,8 981 967 929
1,0 968 948 901
1,2 954 927 878
1,4 938 905 842
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1,6 920 881 811
1,8 900 855 778
2,0 877 826 744
2,2 851 794 709
2,4 820 760 672
2,6 785 722 635
2,8 747 683 598
3,0 704 643 562
3,2 660 602 526
3,4 615 562 492
3,6 572 524 460
3,8 530 487 430
4,0 475 453 401
4,2 431 421 375
4,4 393 392 351
4,6 359 359 328
4,8 330 330 308
5,0 304 304 289
5,2 281 281 271
5,4 261 255
5,6 242 240
5,8 226

6,0 211

6,2 198

6,4 186

6,6 174

6,8 164

7,0 155

7,2 147

7,4 139

7,6 132

7,8 125

8,0 119

8,5 105

9,0 094

9,5 084
10,0 076
10,5 069
11,0 063
11,5 057
12,0 053
12,5 049
13,0 045
14,0 039

[IpyMeuyaHre. 3BHAUEHMUSA KondduumeHTOoB bm B Tadbmuue ypemuuesHel B 1000 pas.




Tabnnua 4.2

KoaddpuumneHTsl BAMAHUA dopMbl ceveHna’l

Tun CxeMa cedeHuA M OKCLEHTPUCUTET A 3HaUEeHUA BTa IIpu
ceue- f
HUSA -=
A 0 <= nambma <=5 aambna > 5
U
0,1 <=m <=,5 5<m<= 20 [0,1 <=m <= 5|5 <m <= 20

g 67 X

1 - 1,0 1,0 1,0
A
'r_
@; W0
\
2 - 0,85 0,85 0,85
&3
T’
3 - 0,75+0,024 0,75+0,024 0,85
& ALE
A ~ e (1,35-0,05m) —0,01(5—m)A 1,1 1,1
0,5
A ® E"ou wAre A(T]
T ¥
An _1;-', - I1°0,54. | \0‘5,1_
i a,
- <0,15



0,25 (1,45-0,05m)—0,01(5—m)A 1,% 1,2
0,5 (1,75-0,1m)—0,02(5-m)A 1,25 1,25
>= 1,0 (1,90-0,1m)-0,02(6—m)A  1,4-0,021 1,3
Ao ”
“-____*“] 2<015
Al\"— -
4
_ s 1—0,3(5—m)7 s s
:1 o O
f et B
| D L1 1 h
I a,
;«:_0,15
a a a
_ 1-0,8% 1-0,8—~ 1-0,8=L
’7{ hj "5( hj ”5( hj
7 ! 7
oL X
__I__ — =
i .

0,54~ |

0,25 (0,75+0,05m)—0,01(5—m)A 1,0 1,0
0,5 (0,5F0,1m)+0,02(5—m)A 1,0 1,0
s= 160,25+ 0,15m) +0,03(5—m)A 1,0 1,0
0,5 (1,25-0,05m)—0,01(5—-m)A 1,0 1,0



s= 1 (1,5-0,1m)—0,02(5—m)A 1,0

_—‘];*;. 0.5.4.’! T_

0547 0254,

10 0,5 1,4 1,4 1,4 1,4
1,0 1,6 -0,01(5-m)A 1,6 1,35 + 0,05m 1,6
20 1,8—0,02(5—m)A 1.8 1,3 + 0,1m 1,8

4§ 0,54, ° ° ]
044, | 0,547 |

11 0,5 1,45 + 0,04m 1,65 1,45 + 0,04m 1,65

1,0 1,8 + Opd2m 2,4 1,8 + 0,12m 2,4

1,5 2,0+0,25m+0;11 _

2,0 3,0+0,25m+0,14 _

pumeuanus. 1. Iasa TunoB cedeHuyt 5 - 7 OpM WIOOCYETe 3HAUEHUM ‘4f/Aw

IJIocwalnb BEPTUKAJIBHEIX JBJIEMEHTOB IIOJIOK He CcljienyeT (YIMTEIBATH .

6 - 7 sHaueHms Isémegenyer

drlh,

2. Iynsa TWUIOB CeYeHUN IPMHMMATE PAaBHEMM

SHAUEeHMAM 77 ojgs Tumna b5 IIpy TeX Xe 3HadYeHUAX

KoadpdunumeHTbl yctotunsoctn @, npu BHELEHTPEHHOM

Tabnnua 4.3



CXaTUM CNAOLWHOCTEHYATbIX CTEP}KHEN B MNNOCKOCTU
OEeNCTBUSA MOMEHTa, COBNaaatoLWwen ¢ NI10CKOCTbH CUMMETPUN
*’

3
N
2
S
G

L 4



YcnoBHass TUOKOCTH 3HaueHue QM NpPU OPUBEINEHHOM OTHOCUTEJIBHOM
e
nambna BSKCLEHTPUCUTETE M
ef

0,1 0,25]0,5 0,75]1,0 (1,251%,5.(1,75]|2,0

0,5 967 922 850 |782 [722 669 620 |577 |538
1,0 925 854 778 711 65341600 |563 [520 |484
1,5 875 804 716 |647 [593 |548, 507 [470 439
2,0 813 742 653 |587 |536 |496 457 |425 |397
2,5 742 672 587 |526 |[480 [|442 |410 (383 |357
3,0 667 597 520 |465 [425 |395 |365 (342 |320
3,5 587 522 455 1408 |):375 1350 |325 (303 |287
4,0 505 447 394 |356 [330».]/309 (289 |270 |256
4,5 418 382 342 |31X0]288 [272 |257 (242 229
5,0 354 326 295 |273 [2537 239 |225 (215 |205
5,5 302 280 256 24000224 (212 |200 [192 |184
6,0 258 244 223 210 198 |190 178 [172 |1l66
6,5 223 213 196 |185 (176 |170 [160 |155 (149
7,0 194 186 173 |163 [157 |152 [145 |141 (136
8,0 152 146 138133y (128 121 ([(117 |115 |113
9,0 122 117 122 |107 [103 |100 [098 |096 |093
10,0 100 097 0931091 (090 |085 (081 |080 079
11,0 083 079 077..1076 (075 1073 [071 |069 |068
12,0 069 067 06471063 (062 |060 [059 |059 |058
13,0 062 061 05441053 [052 |051 |[051 |050 |049
14,0 052 049 049 1048 (048 |047 |[047 |046 |045

MpoaonxeHue Tabnumupl 1.3
YcioBHass TuUOKOCTH BHadueHue OM Npu OPUBEINEHHOM OTHOCUTEJIbHOM
e
aaMboa SKCLEeHTPUCUTETE M
ef

2,5 3,0 3,5 14,0 (4,5 |5,0 |5,5 [6,0 |6,5

0,5 469 417 370 |337 [307 [280 |260 [237 |222
1,0 427 382 341 |307 [283 |259 |240 [225 209
1,5 388 347 312 |283 [262 |240 |223 [207 |195
2,0 3952 315 286 |260 240 (222 |206 |[193 |182
2,5 317 287 262 238 [220 |204 |190 [178 |1l68
3,0 287 260 238 217 [202 |187 |175 [166 |156
3,5 258 233 216 |198 (183 |172 |162 [153 |145
4,0 232 212 197 181 |[168 |158 (149 |140 |135
4,5 208 192 178 |165 [155 |146 (137 |130 |125
5,0 188 175 162 |150 [143 135 (126 |120 |117
5,5 170 158 148 |138 [132 124 (117 |112 |108
6,0 153 145 137 128 (120 |115 |109 [104 |100
6,5 140 132 125 |117 [112 |106 |101 |[097 |094
7,0 127 121 115 |108 [102 |098 |094 (091 |087
8,0 106 100 095 |091 (087 |083 (081 |078 |076
9,0 088 085 082 |079 [075 |072 |069 |[066 |065
10,0 075 072 070 (069 [065 |062 |[060 |059 |058
11,0 063 062 061 |060 |[057 055 [053 |052 |051
12,0 055 054 053 |052 [051 |050 |[049 |048 |047
13,0 049 048 048 |047 (045 044 [043 |042 |041
14,0 044 043 043 |042 (041 |040 [040 |039 039




OKoOHYaHMe Tabanubl 4.3

YcioBHasa I'MOKOCTH 3HaueHMe OM OpM HOPUBEIEHHOM OTHOCUTEJIBHOM
e
namMbna BSKCLEHTPUCUTETE M
ef

7,0 8,0 9,0 10 12 14 17 20

0,5 210 183 164 |150 [125 |[106 |090 |077
1,0 196 175 157 142 (121 |103 |086 |074
1,5 182 163 148 (134 (414 |099 (082 |070
2,0 170 153 138 f125 |[107 |094 |079 |067
2,5 158 144 130118 101 |090 |076 |065
3,0 147 135 123 122 |097 |086 |073 |063
3,5 137 125 L15 (106 |092 |082 |069 |060
4,0 127 118 108 098 |088 |078 |066 |057
4,5 118 110 102 |093 |083 |075 |064 |055
5,0 111 103 095 |088 |079 |072 |062 |053
5,5 104 095 089 1084 [075 069 |060 |051
6,0 096 089 084 |079 |072 [066 |[057 (049
6,5 089 083 080 |074 |068 |062 |054 |047
7,0 083 078 074 |070 |064 |059 |052 |045
8,0 074 068 065 |062 |057 |053 |047 |041
9,0 064 061 058 |055 |051 |048 |043 |038
10,0 057 055 052 | 049 |046 |043 |039 |035
11,0 050 0438 046 |044 |040 038 |035 [032
12,0 046 044 042 |040 |037 |035 |032 |029
13,0 041 039 038 (037 |[035 |033 |030 027
14,0 038 037 036 |036 |034 (032 [029 |026

[IpuMeuanusa. 1. 3BHaueHusa kO3QbuureHTOB O B Tabiuue yBeyuueHu B 1000
e
pas.
2. BHaueHusa ¢m cyengyeT IPMHMMATL HEe BHIIE BHAYeHMI Gu.
e

Tabnvua 4.4
KoadppuumeHrtol yctotumsoctn @, npu BHELEHTPEHHOM
C’KaTuu CKBO3HbIX CTEPXKHEN B MNOCKOCTU AENCTBUS
MOMEHTA, COBNAAAOLLEN C NIOCKOCTbIO CUMMETPUM
YcrnoBHas 3HaueHVe OM [IPM OTHOCUTEJIbBHOM D3KCLUEHTPUCUTETE M
IIprMBeIIEeHHAaA e
TMOKOCTH
naMbna 0,2 0,25 0,5 0,75 1,0 1,25 1,5 1,75 2,0
ef
0,5 908 800 666 571 500 444 400 364 333
1,0 872 762 640 553 483 431 387 351 328
1,5 830 727 600 517 454 407 367 336 311
2,0 774 673 556 479 423 381 346 318 293
2,5 708 608 507 439 391 354 322 297 274
3,0 637 545 455 399 356 324 296 275 255
3,5 562 480 402 355 320 294 270 251 235




4,0 484 422 357 317 288 264 246 228 215
4,5 415 365 315 281 258 237 223 207 196
5,0 350 315 277 250 230 212 201 186 178
5,5 300 273 245 223 203 192 182 172 163
6,0 255 237 216 198 183 174 165 156 149
6,5 221 208 190 178 165 157 149 142 137
7,0 192 184 168 160 150 141 135 130 125
8,0 148 142 136 130 123 118 113 108 105
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 0406 046 045 044 043
MpogonxeHue Tabnuupl 4.4
YcJioBHasA 3HaueHMe OM I[IPM OTHOCUTEJILHOMHSKCLEHTPpMUCUTETEe m
IpUBEeIeHHad e
TUMOKOCTDb
aambna 2,5 3,0 3,5 4,0 4,5 5,0 5,5 6,0 6,5
ef
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
5,5 147 137 128 118 110 102 098 095 091
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
OKoHyaHue Tabanubl 4.4
YcioBHasa 3HaueHMe OM IIPU OTHOCUTEJILHOM SKCLEHTPUCUTETE m
IpUBEeIEeHHAad e
TUMOKOCTDb
aambna 7,0 8,0 9,0 10 12 14 17 20
ef
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
puMeuaHusa. 1. 3BHaueHMsa koaboémumeHTOBR OM. B Tabnuue ypeymuensl B 1000
e
pas.
2. BHaueHusa Gu clenyeT NPMHMMATHL HEe BHIUE/BHaUYeHUM Ou.
e
Tabnunua 4.5
anBe,ﬂ,eHHble OTHOCUTE/TbHbIE IKCLLEHTPUCUTETDI mef
ANnA BHEUEHTPEHHO-CXKATbIX CTep)-KHel\/’I
C WapHMPHO-0MEPTBIMU KOHLLAMM
SHIIPE MOMEHTOR | JiaMbIna BHaueHVe m opu m , PaBHOM
ef ef,1
0,1 10,5 (12,0 (1,5 (2,0 |3,0 |(4,0 (5,0 |7,0 |10,0(20,0
=-1,0

ﬁﬁh‘hh“aﬂg

0,10(0,30|0,68|1,12|1,60|2,62|3,55|4,55|6,50(9,40(19,40
0,1010,17|0,39(0,68|1,03|1,80(2,75|3,72|5,65(8,60|18,50
0,10/0,10|0,22(0,360,55|1,17(1,95|2,77|4,60(7,40|17,20
0,10¢0,10|0,10(0,18)0,30|0,57(1,03|1,78|3,35(5,90|15,40
0,10(0,10{0,10{0,10|0,15]|0,23|0,48|0,95|2,18|4,40(13,40
0,10(0,10{f0,10|0,10|0,10(0,15|0,18|0,40|1,25|3,00(11,40
0,10j(0,10|0,10(f0,10|0,10|0,10(f0,10|0,10|0,50(|1,70| 9,50

~ oUW N

0,10(0,31|0,68|1,12|1,60|2,62|3,55|4,55|6,50|9,40(19, 40
0,1010,22|0,46(0,73|1,05|1,88(2,75|3,72|5,65(8,60]18,50
0,10)0,17|0,38(0,58|0,80(|1,33(2,00(|2,77|4,60(7,40|17,20
0,10/0,14)0,32(0,49|0,66|1,05(1,52|2,22|3,50(5,90|15,40
0,10(0,10(0,26|0,41|0,57]0,95|1,38|1,80|2,95|4,70(13,40
0,10(0,16(0,28|0,40|0,52]0,95|1,25|1,60|2,50|4,00(11,50
0,10(0,22)0,32(0,42|0,55|0,95(1,10|1,35|2,20(3,50|10,80

~N o 0w N




0,10(0,32|0,70|1,12|1,60|2,62]|2,55|4,55|6,50(9,40(19,40
0,10(0,28|0,60|0,90|1,28|1,96|2,75|3,72|5,65|8,40(18,50
0,10(0,27(0,55|0,84|1,15|1,75|2,43|3,17|4,80|7,40(17,20
0,10(0,26(0,52|0,78|1,10|1,60|2,20|2,83|4,00|6,30(15,40
0,10(0,25(0,52|0,78|1,10]1,55|2,10|2,78)3,85|5,90(14,50
0,10(0,28(0,52|0,78|1,10(1,55|2,00]2,70(|3,80|5,60(13,80
0,10(0,32(0,52|0,78|1,10(1,55|1,2012,6043,75|5,50(|13,00

o0 WwWN

0,10(0,40|0,80|1,23|1,68|2,62|3,55|4,55|6,50(9,10(19,140
0,10(0,40|0,78|1,20]|1,6042,3013L5(14,10|5,85|8,60(18,50
0,10(0,40{0,77|1,17|1,55|2,30943,10|3,90|5,55(|8,13(18,00
0,10(0,40(0,75|1,13|1,55]|2»30|3,05|3,80|5,30|7,60(17,50
0,10(0,40(0,75|1,10|1,552,30943,00|3,80|5,30|7,60(17,00
0,10|0,40|0,75|1,10|1,502,30(3,00(3,80(5,30|7,60]|16,50
0,10(0,40(0,75|1,10|1,40(2,30,]3,00|3,80|5,30|7,60(|16,00

~N o U WN

Obo3HaueHMsa, NPUHATHEe B Tabiamue IO.5:
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KoaddpnumeHT Cpaxd aNA pacyeTa Ha YCTOMYMBOCTb
CKaTbIX CTEPXKHEN TOHKOCTEHHOIO OTKPbLITOrO CevYeHus

1. KoadduumeHt Cp.x A1A TUMNOB CEYEHWUN, MPUBEAEHHbIX Ha PUCYHKax B Tabauue [1.6, cneayet
BbIUMCAATL No dopmyne

2

2
I+ 5B+ (1_53)2+16(a_€xj ,(0.1)
w\" h

roe

0=4p/u;
B=1+2(B/p)e,/h), ;(8.2)
p=8w+0,1561,A (Ah®)

a=a, /h OTHOLEHNE PaCCTOAHUA a, mexay UEHTPOM TAXKECTU U UEHTPOM n3rmba ceyeHmsa K
BbICOTe CcevyeHunA h,'

e, =M [N SKCLLEHTPUCUTET NPUIOMKEHUA CHKUMAOLWENA CUAbI OTHOCUTENBHO OCU X - X,
NPUHUMAEMBIA.CO CBOMM 3HAKOM (B Tabauue [.6 nokasaH co 3Hakom "natoc").

Tabnuua .6

KoapduumneHtol @, &, B



TUN ceuyeHusd @ o B

0,25 0 0
le Lh1_1;h2
]j I}h IIo dopmysie (X.12)

[Tpunoxenma X

H ! —
S <
xi—— ——x
(] .‘a
s
0 %i To xe
=
* <,
o N o =
‘ -~
L] . !
y!
b
3+2n 4(3+n)
— —_ = {7 0
(6+n) (2+m)(6+n)
O6o3HaueHUs, NPUHATEE B Tadbnuie I.6:
Ii u Ié - MOMEHTEH MHepLUUM COOTBETCTBEHHO OOJIblIe'0 U MeHbUIEeI'O IIOSCOB

OTHOCHUTEJIBHO OCHUM CHUMMETPUM CeYeHMAd YV — VY.




B popmynax ([.2) ob6o3HaueHO

p=U,+1)/(4r*)+a’,

w=1, /(thz) -3pecb 1, - ceKTOpPUanbHBI MOMEHT MHEPLIMM CeYEHUS;

I, = (1/3)25,-1,-3 - MOMEHT MHEpPUUN CeYEHUA NpU CBOBOAHOM KpydYeHUH;

b t; - cOOTBETCTBEHHO LWIMPUHA W TO/ILLMHA IMCTOB, 0BPA3YIOLLMXICEYEHIE] BKNKOUYAs CTEHKY.
dopmynbl ans onpegeneHna @, &, & p B v ux snauenms npvBegeHsb! B Tabnmue [.6.

2. KoaodunumeHt C.,x Npu pacyeTe Ha YCTOMYMBOCTb CTEPKHA LUBE/IEPHOro ceveHua (npu

0603HayYeHUsAX, NpUHATLIX B Tabauue .6 (Iy >Ix), - N-0bpasHoro ceyeHus) cneayeT BblUMCAATL NO
dopmyne (4.1), yunTbiBas Npu 3TOM, YTO

npu 7= bt, /htf, roe 1, - TonwmHa cteHku; Is - TonwmHamonok:

A= htf(2 +77);

I, = tfh3b2 B+2n)/[12(6+n)]= Ah’b (3+2n)/M12(6 +m)(2 +n)]; (0.3)

]y = htsz(6+r7)/12 = Ab2(6+77)/[12(2+17)];

I = tfh3 (1+2n)/[32+n)]= Ahz(l +2n) 3(2 + 77)2] ;

Mpu pacyeTe cTepkHA -06pa3HOro ceyeHus Ha LeHTpanbHoe cxkatne B popmyne (4.1) cnepyet
npUHMMaTL €, = 0 n Torga B =1.

3. PacyeT Ha YCTOMYMBOCTb BHELLEHTPEHHO-CHKATbIX 3/IEMEHTOB ABYTaBPOBOr0 CEYEHMA C ABYMSA
OCAMM CMMMETPUMW, HEMNPepbIBHO MOAKPenjeHHbIX BAOMb OA4HOW M3 nosok (pucyHok A.1), cnepyet

BbINOJIHATL Mo dopmynam (6) n (7) HacToAWMX HOPM, B KOTOPbIX KOIDDUUMEHT Crax CNeayeT BbIYUCAATD
no popmyne

W1, /1, +a/9,87
C =
" AR (P ) e ] (A-4)

y

€

PucyHok [1.1. Cxema cevyeHuMA anemeHTa,
NoAKPENNEHHOTO BAO/Ib NOKK

KoadduupeHT & cneayet onpeaenatb no popmyne (M.4) MpunoxkerHns XK.

Mpuv onpeaeneHnn & 3HayeHune lef cneayet NPUHNUMATL PaBHbIM PACCTOAHWUIO MEXAY CeYeHMAMM

3/1eMEeHTa, 3aKpenieHHbIMM OT NOBOPOTa OTHOCUTENIbHO MPOAO/IbHOM OCK (PacCTOfHME MeXay Y3namu
KpenieHus cBA3en, pacnopok M T.m.).

SkcueHtpucuter €, =M /N g ¢opmyne ([.4) CUMTAaETCA MONOKUTENbHBIM, €CAU TOUKA

NPUNOKEHUA CUNbI CMELLLEHA B CTOPOHY CBOﬁOAHOVI NONKWU; ONA UEHTPA/IbHO-CXKATbIX 3/IEMEHTOB e = 0



Mpu onpeseneHnn €, 3a pacuetHblit MomeHT M, cnepyet npuHUMaTh HaMBONBLIMIA MOMEHT B

npeaenax paC‘-IETHOI‘;I ANNHbI l:;f 3/1eMeHTa.

MpunokeHue E

(o6a3aTenbHoe)
KO3®®ULMEHTbI A/1A PACYETA 3/IEMEHTOB KOHCTPYKLIUI
C YYHETOM PA3BUTUNA NNACTUHECKNX ﬂ,E¢OPMALI,VIl7|
Tabnnua E.1
KoadpduumeHrtsl €., €,5n
Twun Cxema ceueHUHd A Hambomnpumre s3Ha4YeHUSA
ceueHnd f KO2bOULIMEeHTOB
A c c nnopu M =0
W X % %
<E>
y y
I_..( Ay |
X— | —X x— — X
/
Al |
1 0,25 1,19 1,47 1,5
0,5 1,12
1,0 1,07
2,0 1,04
|y
Xr— 1T —X
a7
Y054,
2 0,5 1,40 1,47 2,0
1,0 1,28
2,0 1,18
I.Y
= “if
x%—--%— — X
0,54 7
>N A
Ly
3 0,25 1,19 1,07 1,5
0,5 1,12 1,12
1,0 1,07 1,19



4 0,5 1,40 1,12 2,0
1,0 1,28 1,20
2,0 1,18 1,31
a) |y 6) |V
%
| — X —X
x— 7 X
|y y
5 - lyd 1,47 a) 2,0
6) 3,0
Yy
x— | — X
0,547 0,54
|y
6 0,25 1,47 1,04 3,0
0,5 1,07
1,0 1,12
240 1,19
Yy
— X
Yy
7 - 1,26 1,26 1,5
8 - 1,60 1,47 a) 3,0
6) 1,0
9 0,5 1,60 1,07 a) 3,0
1,0 1,12 6) 1,0
2,0 1,19
<*> Tlpu Aly;éO crenyeT NpuHyMMaTb n = 1,5, 3a MCKIOUEHMEM CeUeHMs Tula
5, a, mna xoToporo n = 2, u Tuna 5, 6, IOJg KOTOPOTO n = 3.

Ipumeuanusa. 1. Ilpu omnpenesieHMM KO3b0OMIMEHTOB IJIs NPOMEXYTOUHHIX SBHAUYEHUN

Af/Aw OomnycKaeTcsa JIMHEeVHAas MHTEPIOoJNIAUNMA .



2. BHaueHue xosdbduumenrtos Oy, Cy IPpMHMMAKT He 0OoJee 1’157/' , Tne 7//' -
KOG@)@)MLU/IGHT HaeXHOCTHM IIO HaIl'Py3Ke, OHpeJIeJ'IHeMbHZ Kak OTHOUIeHNEe pacueTHOTI'O
SHA4YeHMnd DKBUBAJIEHTHOM (HO SHAYEeHNIO usrmubamnimero MOMeHTa) Harpyskm K
HOPMATVMBHOMY .

Tabnnua E.2
Koadduumnentol &, &, , &5 nna pacyeta Ha U3rnb
NPAMOYTO/IbHbIX NZINT, ONEPTbIX NO YeTblpeM U TPEM CTOPOHAM
[IIATEL pn b/a
1,0 1,1 1,2 1,3 1,4 1,5 1,6 1,7 1,8 1,9 2,0 > 2
OnepTrle |ansdpa (0,048 |0,055|0,063(0,069(0,075(0,081(0,086 10,091|0,094|0,098(0,100(0,125
o 1
YeTHpeEM
croponam|ansda |0,048 |[(0,049(0,050(0,050|0,050|0,050|0,049|0,048(0,048(0,047|0,046|0,037
2
OnepTrie |anbda Ipu a /d
o Tpem 3 1 1
CTOpOHAaM
0,5 0,6 0,7 0,8 0,9 1,0 1,2 1,4 2,0 > 2
0,060 (0,074|0,088|0,097|0,107|0,122]0,120 (0,126|0,132|0,133
OBo3HauyeHMs, NpuHATEHE B Tabmmie E.2:
b - nO;amuHHas CcToOpoOHa; a - KOpOTKasd CTOPOHa,; d - ImiMHa CBOOOIHOM
1
CTOPOHEI; a - OJMHa CTOPOHBl, MNEPHNEeHIVKYJAPHOM K CBOOOIHOM.
1

KO3®OULUMEHT YCTOMYMBOCTU NMPU U3TUBE @,

MpunoxkeHne XK
(o6a3aTenbHoe)

HK.1. KoadpduumneHTt. P, Ona pacyeta Ha YCTOMUMBOCTb M3rMbBaembiXx 31e€MEHTOB ABYTaBPOBOrO,
TaBPOBOrO M LUBE/JIEPHOIONCEYEHNIN cneayeT onpeaenAtTb B 3aBUCMMOCTM OT PACCTaHOBKWU CBA3EN,

pacKkpenaarowmnx CXKaTbiid noAC, BUOa HAarpyskn n mecta ee npuaoxKeHua. an 3TOM N

peanonaraeTca, 4to

Harpyska AE%CTByeT B MIOCKOCTU Hanbo/blLEel }KeCcTKoCTH (Ix > Iy), a OMOpHble cevyeHNnA 3aKpenieHbl

oT 60KOBbIX CMeLLeHU U NEBOPOTA.

.2. Ona 6anKku 1 KOHCOIM ABYTaBPOBOrO CEYEHUA C ABYMSA OCAMU CUMMETPU
cnegyet NPUHUMATb PaBHbIM:
npwm @ < 0,85

@, =@ (K1)
npu ¢1 > 0,85

®,=0,68+0,21¢p, <1 (%.2)

n KoadoduumeHT @,



roe sHadeHme @ cnepyet BblUMCAATL Mo popmyne

o=V R

x \ e v

B popmyne (K.3) o60o3HaueHo:

¥ - koadduLMeHT, BbluMcAAeMbIl cOrnacHO Tpe6oBaHMAM .3 HACTOALLErO NPUNOKEHUS;

h - NonHas BbICOTa CEYEHWA NPOKATHOrO ABYTaBpa MU PACCTOAHUE, MeXAYy OCAMM MNOACOB
(nakeToOB NOACHbIX IMCTOB) COCTABHOrO ABYTABPA;

lq/'- pacyeTHaa pgavMHa 6ankm WMAKM KOHCOMKM, onpedenAeman CcoriacHo TpeboBaHuAm 8.4.2
HaCToOALMX HOPM.

¥.3. 3Hauenne Koappuumenta ¥ B dopmyne (K.3) caemyet BbliMCAATL MO dopmynam TabauLy
.1 1 }K.2 B 3aBUCMMOCTM OT KOJIMYECTBA 3aKPeneHWin CKaToro MOACa, BUAA Harpy3KM M mecta ee
NPUAOXKEHUA, a TaKKe oT KoadpduumeHTa &, pasHoro:

a) 4NA NPOKATHbIX A4BYTAaBPOB

In(L,
a=1,541—f 7‘ L (K4)

y

rae It - MOMEHT UHepunn npn CBO6OAHOM Kpy4yeHuu, Oﬂpeﬂ,e.ﬂFIEMblﬁ cornacHo anIIIO)'KeHMIO 0;

h - nonHas BbicoTa cevyeHwumAa;

6) ANA COCTaBHbIX AOBYTaBpPOB W3 JIUCTOB CO CBapPHbIMU WU d)pVIKLI,VIOHHbIMVI NOACHbIMU
coegnHeHnAMMn

2
L.t, 3
a=8|% 1+ at3 , (.5)
hbf bftf

rae obo3HayeHo:
ONA CBapHbIX ABYTaBPOB U3 Tpex JINCTOB:

' by - tonwmna v wupnranoaca 6anku;

h - paccTosHMe Mexay OCAMU NOACOB;

a=0,5h;

t - Tonwmna crenkn d6=1,.);

[/1A COCTaBHbIX ABYTaBPOB C PPUKLMOHHBIMU NOACHBIMU COEANMHEHUAMM:

tf - CYMMapHaAa ToOAWWMHA IMCTOB NOACA U MOJZIKU NOACHOTO YroJiKa,

bf - WMPWUHa INCTOB NOACa;

h- PaCCToAHMNE MeXAy OCAMU NMaKeTOB NOACHbLIX JINCTOB,

a - WHMpPUHa BepTVIKaI'IbHOVI NOJIKN MOACHOTO Yro/Jika 3a BbI4€TOM TOJILLMHbI €r0 NOJIKU,
t - cymmapHaa ToNWKMHA CTEHKU U BEPTUKANbHbIX MOIOK NOACHbIX YrOJIKOB.

Tabnuua ¥K.1

Koadpduument ¥ ans 6anok asyrasposoro
CeYyeHus ¢ AByMsA OCAMU CUMMETPUN




KosmmuecTBO Bun Harpysku Snmopa A4; lMoac,

l

3aKpenJieHnn B IpoJieTe Ha ydacTke ‘ef K KOTOPOMY
cXaToro IpUJIOXKEHa
nosica Harpys3Ka

B IpoJsieTe

Kosdduumenr V/ IpM 3HAYEHUAX

a

0,1<a <40

40 < a <400

Bes CocpenoTodyeHHasa CoxaTEIL
3,3+0,053c—4,5-10"a’

3aKpeIJIeHnn PacTAaHYTHI

6,6+0,053 —4,5-10" *

1,75+ 0,09«

5,054 0,09«

PaBHOMEPHO Coxa eI

3,15+0,040 —2,7-10" &

pacnpenesieHHas PacTAHYTEN

5,35+0,040 —2,7-107a*

1,60+ 0,08

3,80+0,08c

s
|
A SR
IIra u OoJee, Jlinbas Jrnboi
3,6+0,04a-3,5-10"
nesngmye

npoJsier 1 Ha
PaBHBEIE YACTU

2,254+0,07

OnHO B CocpenoTodyeHHasa Jlo6on

1,75y,

cepenuHe B cepenuHe
Q|
ef |
71
>
CocpelnoTOUEHHAS CoxaTeL
B/YeIBEePTU PacTsaHy T
Ly ] |
e
PaBHOMEPHO CoxaTeL
pacnpenesyieHHasa PacTaHyTEM

1,14y,
1,60y,

1,14y,
1,30y,

HpMMeanme. 3HadeHue V’] cienyeT IPMHYMMAaTb PaBHBEIM V/ npn IBYX U Bosee

BaKpeIJIeHMAX CXaTOoI'o IoACa B IIpoJieTe.



Tabnuua .2

Koadpdpuument ¥ ana skectko 3agenaHHbIX KOHCoNeM
[BYTaBPOBOro ceYeHMs C ABYMSA OCAMM CUMMETPUN

Bun Harpyskm Illosac, KondduumeHT ncu Opu OTCYECTBUN. 3aKpPEIJIeHUMN
K KOTOPOMY cxXaToro Iodca U INpUpl3HaueHMSxX albda
IpUJIOXeHa
HaTpy3Ka 4 <= amnpdpa <= 28 28 < ambba <= 100
CocpenoToueHHas |PacTaHyTeM 1,0 + 0,16 anvda 4,0 + 0,05 ansda
Ha KOHIle KOHCOJINU CxaTeIl 6,2 + 0,08 anbda 7,0 + 0,05 anvbda
PaBHOMEPHO PacTSaHYTEIM 1,42\ /anebda
pacrnpenejyieHHad

Ecan Ha y4acTke 6anku l(f ankwpa Mx no _CBOEMY, O4epTaHUKD OT/IMYaeTCA OT NMpuBeaeHHbIX B

Tabnuue .1, To gonyckaetca 3HadeHne ¥ onpegenatb no ¢popmynam ans Haubonee 6aM3KOM MO

ouepTaHuio snopbl M ., B kKoTopyto MOKeT 6biTb BMEaHa daKTHuecKas sntopa.
B cnyuasx, Koraa y KoHcom 6asiku cxKaTblid NOSC 3aKpensieH oT 60KOBOro NepemMelleHns B KOHUE

nnn no ee osinHe, 3Ha4yeHune 4 AonyckaeTca NPUHUMATb PaBHbIM:

NPy COCPEAOTOYEHHOW HArpyske, MPUAMONKEHHOW K PacTAHYTOMY TMOACY Ha KOHLE KOHCOMM,

w =L75y,, rpe sHauenne ¥, cnegyet NpUHAMATBL COMIACHO NMPUMEYaHUIO K Tabanue ¥.1;

B OCTa/IbHbIX CNy4aAX - KaK 414 KOHCO/U 6es 3aernneHm7|.

.4, Ona paspesHon Ganku OBYTAaBPOBOrO €CEYEHMA C OAHOM OCbo CUMMETPUKM (pUcyHOK K.1)

KoapduumeHt @, cneayet onpeaenatb no Tabavue .3, rae sHaveHusa @, @, n n cneayer BbIYUCAATD

no popmynam:

I, 2hh E

a s T2 5 (XK.6)

1 lef Ry

L, 2hh, E

a Ix l; Ry ; ()‘K7)
n= L

I+, k8)

b,

=
=

h,

b




PucyHok ¥.1. Cxema gByTaBpOBOro
CeYEeHUA C O4HOM OCb0 CUMMETPUM

Tabnuua .3

KoapdpuumneHt @,

CxaTel [IOAC Kosdduumenr ¢, npu snavenum @,
oo 0,85 ceume, 0,85
n l1-n
BoJjlee pPa3BUTEHIL o <1 @] 0,21+0,68 —+—| | <1
(2B
MeHee pa3BUTEHIL ®, 0,68+0,21¢p, <1

B popmynax (¥K.6) - (*K.8) ob6o3HaueHoO:

¥V, - KOadPMUMEHT, BbluMCAAEeMbI NO dopmyie

v, =(B++B*+C)D; (.9)

h- PacCToAHMnE mexay ocAmMmnm NoACOB;

hl n hz - pacCTtoAHME OT LeHTpPa TAMeCTUu cevyeHnAa 0O OCKU COOTBETCTBEHHO bonee pPa3BUToOro n
MeHee Pa3BUToro NoAcos;

lef- pacyeTHaa anvHa banku, onpeaenseman cornacHo TpebosaHnam 8.4.2 HaCTOALLNX HOPM;

Iin I, - momeHTbI MHepLMK celierns Boee pasBUTONO U MEHEE Pa3BUTOrO MOACOB OTHOCUTE/IBHO
0OCU CUMMETPUM ceyveHmns 6askn COOTBETCTBEHHO.

.5. 3HaueHuns B, C u D B dopmyne (}K.9) cneayet onpegensatb no tabavuam K.4 n K5 B
3aBMCMMOCTM OT KO3DDULMEHTOB:

0=n+0,734p. (*K.10)
pu=n+1L1450 . (x.11)
b, b, b, ’
P =2n—-1)50,47-0,035 ; 1+;—0,072 ; ; (K.12)

[t ll?f ’
n=0-n) 9,87n+0,3851— 7 , (¥K.13)
2

rae 3Ha4YeHus n, bl, h, 1,, lef cnefyeTt NPUHUMATL COTAacHO HacTosLemy npuaoxeruio, a 1, -
cornacHo Mpunoxenuio .

Tabnuua ¥K.4



KoadpopumumneHT B

CxeMa CeueHUd M MeCTO

KonsddumumenT B mnpm Harpyske

IIPUMIJIOXEHMA HaIT'Py3KM

COCpeIOTOUeHHOM PaBHOMEPHO BBIBLHIBALIEN
B CepeIMHe IpoJieTa pPacClIpelesieHHOM  UMCTHM M3TUO
.}. l 5 H B
I T &
-l- 1 1-6 1—pu -B
| t - - ’

KoadpopuumneHtol Cu D

Tabnuua ¥K.5

Bun Harpy3xu Kosdodmument C npm ceuenmm |KosddbuumenTt D
OBYTaBPOBOM TaBPOBOM
(n <= 0,9) (n = 1,0)
CocpenoTodeHHasa B CepelrHe 0,330 »Ta 0,0826 anbda 3,265
npoJjsieTa
PaBHOMEPHO paclnpengileHHas 0,481 osTa 0,1202 anvbda 2,247
BrIBEIBaKIad UMCTEIM M3TUO 0,101 sTa 0,0253 anvda 4,315

KoaddpuumenT,& B Tabnmue X.5 cneayet onpeaenats no popmyne (¥K.4).

.6. Ons aByTtaBpoBoro ceyeHua npu 0,9 < n < 1,0 KoadpdpuumeHt ¥, cneayet onpemenstb
JIMHEMHON WHTEPRONAUMEN MeXKAY 3HAYEHUAMM, NoaydeHHbIMK no dopmyne (HK.9) ana AByTaBpoBOro

ceyeHna npu n=0,9u gna tasposoro npm n = 1.

[na TaBpOBOre.CeyeHMsa Npu COCPesoTOYEHHON WM PAaBHOMEPHO pacnpeseseHHOW Harpyske u

a <40 koadpduumeHts ¥, cnepyet ymHoxatb Ha (0,8+0,004)

B 6ankax c meHee pa3BUTbIM CXaTbiM noAcom npu n > 0,7 u SSlef/bZSZS 3Ha4YeHue

KoadpduumeHta ¢, HeobXoAMMO YMEHbLINTb YMHOMKEHMEM Ha (1’025_0301515)"/b2) n cneayet

NPMHMMaTb Npu 3Tom He 6onee 0,95. 3HaueHuA lef /b, >25 g rakux 6ankax He Aonyckatorcs.

M.7. Ona 6anku WBeNnepHoro cedyeHus KoapdpuumeHT ¢, aoMNycKaeTca MPUHMMATb PaBHbIM




0,=0,79,, rne @ cnepyer onpepenaTb Kak Ans 6anoK LBOAKOCHMMMETPUYHOTO ABYTaBPOBOrO

ceyeHus, ucnonbays dopmyabl (K.3) u (K.4), rae 3Hauenwn 1., Iy, I, cnepyet npunumats ans
weennepa.

Mpunoxkenne U
(pekomeHayemoe)

PACHETHbIE A/TIMHbI KONOHH U CTOEK

Tabnnua N.1

KoadduumeHnTbl pacuetHoi anniblA KonoHHbI
(cTolMKM) ¢ ynpyrum 3akpenseHnem KOHLOB

CxeMa KOJIOHHH (CTOWMKI) H

 [54(a+ 4+ B0, 250 +1,2)
54a+)+par2a Y
0,5< 14<2,0
4 N |
K
(a+4,8)(yva +4,8)
/JZ s ’ (Mn.2)
(a+2,4)(pa +2,4)

0,5< 1<1,0




Mpu 0<a<wo P <9,87
3+13x

=314 —=_. (1.3)
aff+3(a+ )
1210 .
npu o =00y fB>9,87
ILJ:
O6o3HaueHUsa, NPUHATHE B Tabiauue M.1:
3
LKl ﬂ:an :
EI ' El '
_Kml
v = - OTHOmeHMe KO30IMLUMEHTOB WXECTKOCTM YIPYT'OT'O BaKpelJieHUS
K P P
m
OIOPHEIX CEUYEeHUM CTOMKH,

Toe lin - KO2QPMUMEHT XEeCTKOCTM YIpPYyI'oI'o BakpellleHus, H x CM, paBHBM
3HAUEHUI0 PeakKTMBHOI'O MOMeHTa, [(BO3HMKAWIEIO B OIOPHOM CeUYeHMM IIpM eIo
[OBOPOTE Ha yTOJ p=1,

K; -  KO20OUMUMEHT XKeCTKOCTM yHPyTOM ONOpH, H/CM, pPaBHHNM SHAUYESHMD

peaKTVIBHOﬁ CWJIEL, BOBHUKALIEN B OIIOPHOM CedYeHUM IIpM e€I'O CMEUEeHUM Ha 5=1 .

HpMmeanMe. 3HaueHUA Km n Kn IJId HEeKOTOPBIX PaMHBIX cucTeM IIPpMBEIOEHEL B

Tabnuue M.2.

Tabnuua N.2

KoaddnumneHTbl }KecTkocTn K, nK,
ON1A KOJIOHH (CTOEK) paMHbIX cucTem

Cxema "paMel Homep oGopmyJiel 3HaueHMd

K

OJIS CXEMHl I10 ﬁgn n n
Tabauue M.1

(N.1) npm K;,:();



= K
[04 0 n ll?,
EL___ | N E
o N
, | ?
~ \| EI
\
- ll L' Iz 1
3E[
(N.2) npum )
12
y =
4FE]
(.2) mnpu K, :l—l
1
y =
EL___| W EI,
X £
4 | 2
— 'l. EI
'| B, \ __--E&_
” 1, L l __J‘
3EI
(N.2) npum lll )
3E[
=1 l +
v I, ~(+ )
(N.2) npum ll (41 +3l)







KoaddunumenTbl pacueTHoi anmHbl 4 yyacTKoB CTyneHYaTbIX KONMOHH

N.1. KoadoduumeHT pacyeTHOM AnHbl Ay AN 3aleMNeHHOro B OCHOBaHUM HUMKHErO y4acTKa O4HOCTYNEeHYaToM KONOHHbI CaedyeT NPpMHUMATD:
NpY BEPXHEM KOHLe KOJIOHH, CBOBOAHOM OT 3aKpenaeHui, - no Tabavue U.3;
NPV 3aKpenIeHnn BePXHEro KoHLa OT NoBOPOTa, HO NPY BO3MOXKHOCTU ero cBob6oAHOroecMeLieHns - no Tabauue N.4;

Npu 3aKpenieHnn BepxXHero KoHLa OT CMeLeHus no popmyne

1

,Ulzz + /U121 (B-1)

B

(N.4)

roe Ho n Hy - K03¢¢MLI,MEHTbI paC‘-IETHOVI ANMNHDBI HAXHETO y4aCTKa KOJIOHHbI MPU HarpyskKax E =0 n sz =0 COOTBETCTBEHHO, OonpeaenAaemble npu

LIAaPHUPHOM ONMPaHNM BePXHEro KoHua no Tabauue WU.5, a npu 3akpenieHnn ot ROBOPOTa - no Tabauue W.6.

PacueTHasga | anbda
cxeMma 1

Tabnuua U.3
KoapduumneHTsl pacueTHOMAANHDBI A AnA oaHOCTYNEeHYaTbIX
KOJIOHH C BEPXHMM KOHLLOM, CBOBOAHbBIM OT 3aKpernaeHui
KosdduumeHT MO , OpM SHAYEHUM N
1
o|06,2 (0,2 0,3 1|0,4 (0,5 (0,6 10,7 (0,8 (0,9 |1,0 |1,2 (1,4 |1,6 |1,8 |2,0 (2,5 |5,0 |10,0(20,0




0 2,0(2,0 |2,0 |2,0 (2,0 |2,0 |2,0 (2,0 (2,0 |2,07}2,0,.(2,0 |2,0 |2,0 (2,0 (2,0 |2,0 2,0
0,2 2,012,01(2,02|2,03(2,04|2,05]|2,06(2,06(|2,07(2,08}2,09|2,10(2,12|2,14(2,15|2,17|2,2 2,76
0,4 |2,0|2,04(2,08|2,11|2,23|2,18|2,21|2,25(|2,28|2,82|2,985|2,42|2,48|2,54|2,60|2,66(2,80 -
0,6 |2,0|2,11]|2,20|2,28|2,36|2,44|2,52|2,59|2,66|2,73|2y80|2,93|3,05(3,17(3,28(3,39] - -
0,8 |2,0|2,25|2,42(2,56|2,70|2,83|2,96|3,07|3,17|3,2%}83,36|3,55(3,74| - - - - -
1,0 |2,0|2,50|2,73|2,94(3,13(3,29(3,44(3,59|3,7443,87|4,0 | - - - - - - -
1,5 |3,0(3,43(3,77|4,07|4,35|4,61|4,86(5,05| - - - - - - - - - -
2,0 |4,0|4,44|4,90|5,29]|5,67|6,03| - - - - - - - - - - - -
2,5 |5,0|5,55|6,08|6,56|7,00]| - - - - - - - - - - - - -
3,0 |6,0|6,65|7,25|7,82]| - - - - = - - - - - - - - -

KoapduumneHTsl pacyeTHol aanHbl Ay Ana ogHOCTYNeHYaTbIX
KOJIOHH C BEPXHUM KOHLLOM, 3aKpenieHHbIM TO/IbKO OT NOBOPOTA
PacueTHasa KosbdmumeHT MO , OPM SHAYUEHUM N
0,12 10,2 (0,3 (0,4 |0,5%0,6 (0,7 |0,8 |0,9 |21,0 (21,2 |1,4 |1,6 [(1,8 |2,0 |2,5 10,0

Tabnvua N.4




Tabnuua U.5

0 2,0(1,92|1,86(1,80(1,76|1,70|1,67|1,64(1,60|1,5%41,55(1,50|1,46|1,43|1,40(1,37|1,32]1,18(1,10(1,05
0,2 2,011,93(1,87(|1,82|1,76|1,71]|1,68(1,64|1,62(1m9|1,56|1,52(1,48]1,45(1,41|1,39|1,33|1,20]1,11{( -
0,4 2,011,94(1,88|1,83|1,77|1,75|1,72(1,69|1,66|1,062Ly,061|1,57(1,53]1,50(1,48|1,45|1,40( - - -
0,6 2,0(11,95|1,91|1,86(1,83|1,79|1,77(1,76|1,72|1,71}1,69(|1,66|1,63|1,061(1,59| - - - - -
0,8 2,011,9711,94(1,92(1,90|1,88|1,87(1,86|1,85|1,83(1,82|1,80|1,79| - - - - - - -
1,0 2,012,00(2,00(2,00(2,00(|2,00(2,00(2,00]|2,00/42,0012,00| - - - - - - - - -
1,5 2,012,12(2,2512,33(2,38|2,43|2,48(2,52| - 4 - - - - - - - - -
2,0 2,0(2,45]2,66(2,81(2,91|3,00]| - - - v - - - - - - - - -
2,5 2,512,9413,17(3,34|3,50| - - - 4 S - - - - - - - - -
3,0 3,013,43|3,70(3,9314,12| - - - - - - - - - - - - - -
KoaddunumneHTbl pacyeTHOM annHbl Hix n Ky ana ogHocTyneHYaTbix
KOJIOHH C HENOABUXXHbLIM WWAaPHUPHO-ONEepPTbiM BEPXHUM KOHLUOM
PacueTHasa KosddmumeHTE MIO U MIO npw,. 1 /1
cxema 12 11 2 1
0,1 10,2 0,3 |o,4 |o,5 |0,6 |0,7 |0,8 |0, 92,0 |1,2 [1,4 |1,6 |1,8 [2,0




KosdpduumeHT M0

12

1,02
0,91
0,86
0,83
0,79
0,78
0,78
0,78
0,78

1,84
1,47
1,31
1,21
0,98
0,90
0,88
0,86
0,85

2,25
1,93
1,73
1,57
1,23
1,09
1,02
0,99
0,92

2,59
2,26
2,05
1,95
1,46
1,27
1,17
1,10
0,99

2,85
2,57
2,31
2,14
1,67
1,44
1,32
1,22
1,06

3,08
2,74
2,49
2,33
1,85
1,60
1,45
1,35
1,13

3,24
3,05
2,68
2,46
2,02
1,74
1,58
1,47
1,20

3,42
3,05
2,85
2,60
2,15
1,86
1,69
1,57
1,27

3,70
3,24
3,00
2,76
2,28
1,98
1,81
1,67
1,34

4,00
3,45
3,14
2,91
2,40
2,11
1,92
1,76
1,41

4,55
3,88
3,53
3,28
2,67
2,35
2,14
1,96
1,54

5,25
4,43
3,93
3,61
2,88
2,51
2,31
2,15
1,68

5,80
4,90
4,37
4,03
3,492
24576
2,51
2,34
1,82

6,55
5p43
4,85
4,43
3,42
2799
2,68
2,50
1,97

7,20
5,94
5,28
4,85
3,71
3,25
2,88
2,76
2,10

KosdpduumeHT M0

11

0,67
0,67
0,67
0,67
0,67
0,67
0,67
0,67
0,67

0,67
0,67
0,67
0,67
0,67
0,67
0,67
0,67
0,67

0,83
0,81
0,75
0,73
0,69
0,67
0,67
0,67
0,67

1,25
1,07
0,98
0,93
0,75
0,71
0,69
0,69
0,68

1,43
1,27
1,19
1,11
0,89
0,80
0,75
0,73
0,71

1,55
1,41
1,32
1,25
1,02
0,90
0,84
0,81
0,74

1,65
1,51
1,43
1,36
1,12
0,99
0,92
0,87
0,78

1,70
1,60
1,51
1,45
1,21
1,08
1,00
0,94
0,82

1,75
1,64
1,58
152
1529
1,15
1,07
1,01
0,87

12,78
75,70
1,63
1,57
1,36
1,22
1,13
1,07
0,91

1,84
1,78
1,72
1,66
1,46
1,33
1,24
1,17
0,99

1,87
1,82
1,77
1,72
1,54
1,41
1,33
1,26
1,07

1,88
1,84
1,81
1,77
1,60
1,48
1,40
1,33
1,13

1,90
1,87
1,82
1,80
1,65
1,54
1,47
1,39
1,19

1,92
1,88
1,84
1,82
1,69
1,59
1,51
1,44
1,24




Tabnuua U.6

KoaddunumneHTbl pacyeTHoM anuHbl L, n My
A9 OAHOCTYNEHYATbIX KOJIOHH C HEMOABUMKHbBIM
BEPXHUM KOHL,OM, 3aKpen/ieHHbIM OT.NOBOPOTA

PacueTHasa| I KosddmumeHTE MIO U MO npu 1 /1
cxeMa 2 12 11 2 1

I 6,1 (0,2 |0,3 (0,4 (0,5 |0,6 (O,7 |O,8 (0,9 |1,0 |1,2 (1,4 |1,6 [1,8. 12,0

1
2
L
—-.'.‘\ [_
~ ||,
Fa

KosdpduumeHT M0
12

0,04]0,78|1,02|1,53|1,73|2,01|2,21|2,38|2,54|2,65|2,85}3,2493,70|4,20|4,76]|5,23
0,06|0,70|0,86|1,23|1,47|1,73|1,93|2,08|2,23|2,38(2,49|2381|3,17|3,50(3,92]4,30
0,08|0,68|0,79|1,05|1,31|1,54|1,74|1,91|2,05|2,20(|2,31|2,55|2,80(3,113,45|3,73
1 |o,67|0,76|1,00|1,20|1,42]|1,61|1,78]|1,92|2,04|2,202,40|2,60|2,86|3,18]3,41
2 |o,64l0,70]0,79]0,93|1,07|1,23|1,41]|1,50|1,60(|0, 72|1,92|2,11|2,28|2,45]|2,64
3 |o,62|0,68[0,74]0,85|0,95|1,06|1,18]|1,28|2,39]|1,48|1,67|1,82|1,96|2,12]|2,20
4 |o0,60(0,66[0,71]0,78|0,87|0,99|1,07|1,16|1,261,34|1,50|1,65(1,79|1,94|2,08
5 |0,59|0,65[0,70[0,77]0,82|0,93|0,99|1,08| 1427|233 |1,39|1,53|1,66[1,79]1,92
o |o,55(0,60[0,65[0,70]0,75|0,80]|0,85|0,90|095|1,00|1,10|1,20(1,30[1,40]|1,50




L
S~

.

L,

KosdpduumeHT M0
11

0,04]0,66|0,68|0,75|0,94|1,08|1,24|1,37|1,47|1,55|1,64|1,72|1,78|1,81|1y85]|1,89
0,06|0,65|0,67|0,68|0,76|0,94|1,10|1,25|1,35|1,44|1,50|1,61|1,69]|1, 7441, 792,82
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
1 |o,64|0,65|0,65(0,65(0,78[0,92|1,05|1,15|1,25|1,33|1,45|1,55|1,62 681,71
2 |0,62(0,64]0,65|0,65|0,66|0,73|0,83]|0,92|1,01|1,09|1,23|1,33|1,41|1,48]|1,54
3 |o0,60(0,63]0,64]0,65|0,66|0,67|0,73|0,81]|0,89|0,94|1,09|1,20(1,28p1,35[1,41
4 |o,58|0,63|0,63|0,64|0,64|0,66|0,68|0,75|0,82|0,88|1,01|1,10(2,19}1,26][1,32
5 |0,57(0,61|0,63|0,64|0,64|0,65|0,68|0,72|0,77|0,83|0,94|1,04(1,42[1,19]|1,25
o |o,55|0,58|0,60[0,61]0,62|0,63|0,65|0,67|0,70|0,73|0,80/0,88|0,93}1,01|1,05

B tabnunuax N.3 - 1.6 o603HaueHo

_lz 1, n=1211

AR VTR
rage 11, Iz, l], I - MOMEHTbI MHEpPL KN ceyeHun un ANMMHblI HUXKHETO U BEepPXHEero y4aCtkoB KOJ/IOHHbI COOTBETCTBEHHO;
B=(+FE)/F.
N.2. KoapduumeHT pacueTHoM AnuHbl Ay Ans BepXHero'yyacTka OfHOCTYNEHYaTO KOMIOHHbI BO BCEX CIyyanX ciesyeT onpeaenaTb no popmyne
=/ <3 (1.5)

N.3. KoadboduumeHT pacyeTHol gamHbl Ay ans 3alemneHHOro B OCHOBAHMM HUMKHErO y4yacTKa ABYXCTYMeH4YaToM KOMOHHbI (pUCyHOK WU.1, a) npu ycnosuax



3aKpenieHuns BePXHEro KOHLA, yKkasaHHbIx B Tabauue WU.7, cnegyet onpeaenatb no popmyne

= \/ﬁlﬂil +(ﬂ2ﬂiz +/1313)(1+52)2[| / Ly (1.6)

1+ 6+,

rae B=F/F; p,=F/F; 6, =111,
Hui, Hoo, Hys - k09D dULMEHTDI, onpeaensemble no Tabanue W.7 Kak 411 04HOCTYNEHYATbIX KOMIOHH MO pUCYHKY U.1, 6, B, T;

L, =L+ LL) /(L +1,)- npuseaeHHOe 3HaYeHNne MOMEHTa NHEPLMM CeYEHMSA yYacTKa AIMHOM (L +1).

a)

I,

2

4

6)
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PucyHoK U.1. Cxema ABYXCTYNEHYATON. KOMOHHbI (a) M YCNOBHbIEe

cxembl 3arpyskeHuit npu npunoxeruncun £, F, u F; cootsetcrerHo
K HUXHeMy (6), cpeaHemy.(B)yBepxHemy (r) yyacTkam

KoaddnumneHtol i, Huz, Mo

YCIIOBUA BaKpelnjieHud

3HaueHUa KO30OMLUMEeHTOB

BepxXHero KOHIa
KOJIOHHE! Ao Hn> Hs
P YCJIOBHOM cxeMe SaTPyXeHUS [0 PUCYHKY
n.1, 6 n.1,nB n.1, o
CBoBOIEH OT 2,0 240 H
(M4 - nmo Tabmuue 1.3

3aKpenjeHumn

Tabnuua U.7



3 ml
npu & = )
L+L\ 1
BaKperJeH OT H H H
IOoBOPOTa, HOONyCKaeT (M - nmo Tabaulie. N4
— 0 _ 13 Iml
cCMelmeHre (M - mo mabmmue U.4 mpu ¥ =V) nmpu &= —)
[+ 5\
BakpelJieH MapHUPHO, My Hiy Hi
He @OoIycKaeT CMelleHUs (M - o rabmuue M.5) (M - no wabmmile 1.5)
BakperJieH OT IIOBOPOTa My Hiy Hi

U CMeleHUS (M - o rabmuue M.6) (M, - 1o rabmmue 1.6)




3pecb E, sz, F; - NPOo4OIbHblE CUAbI, NPUNOXKEHHDbIE K BEPXY HUXKHETO, CpeaHEro U BepxHero

y4acTKoB KonoHH ¢ momeHTamu unepumn 1y, Iy, 15 v pannamn 4y, 1, s cootsetcraenHo.
MpuBeAEHHOE 3HaYeHMe MOMEHTa HepLMK cedenns yuactka gamHoit (5 1) wa pucyhke .1, 6
cneayet onpeaenats no popmyne

Im2 = (1212 +I3Z3)/(lz +l3).

N.4. KoapdpuumeHTbl pacyeTHOM aavHbl: A, Ans cpeAHero yyacTka ABYXCTYNEeHYaToN KOMOHHbI

anvnoit b v M5 pns BepxHero yuacTka KOMoHHbI 4nHoM 5 cnepyet onpeaensts no dpopmynam:
=l ay; (n.7)

Ly =0y <3 (A8)

rae
_L | I+ F)
2= ;
L\ L (B F, +F)
_L 1F
3 .
LN L(F % F, + F)
MpunoxeHune K
(pekomeHayemoe)
K'PACHETY 3JIEMEHTOB HA YCTANOCTb
Tabnuua K.1
prnnbl 3ANEeMeHTOB U COEAMHGHMVI Npu pacyeTe Ha YCTa/10CTb
N Cxema »JIeMeHTa XapakKTepuCcTKa 3SJIEMEHTAa T'pynna
LI, 1 paCmeJioxeHue 3JIEMEHTOB
pPacueTHOTI® CeYeHUs
-
=
5
1 OCHOBHOM MeTajlJl C NPOKATHLEMU WU 1
00OpaboTaHHEIMM MeXaHUUYEeCKMM IIyTeM
KPOMKaMM
To xe, C KpoMKamu, oOOpe3aHHLEMMU 2

MallHHOM TI'a30BOM PE3KOM




OCHOBHOM MeTajlsl ¢ o6paboTaHHBIMU
MeXaHUYEeCKUM I[IyTeM KPOMKaMW, IIPpU
Pa3HOM LMPMHE U paiuyce Iepexoma
r, MM:

200

10

OCHOBHOV MemTajijl BO OGOPMKLMOHHBEIX
COeOMHEHUIX

QCcHOBHOM MeTaJlJl B OOJITOBOM (OOJITE
KJlacCa TOUHOCTU A) COeIMHEHMUU B
CEeUEeHMUAX 10 OTBEPCTUIO:

a), Ipu MNapHHX HaKJaIKax

0) TpM OOHOCTOPOHHMX HaKJaIKax

[lepexon M 3BaKpyIJleHMe (kJjacc
UMCTOTH I'al30BOM pe3ku 1 miau
bpeseporka) npu anpda >= 72°,
r >= 0,5b

-i-: _Eme===== H
I )% Gl -‘_\\ a
/ N
N
la

QaCOHKM MNPAMOYTOJILHOM GOPMEL,
IPpMBAPEHHBIE BCTHIK MJIM BTABP K
3JIEMEHTaM KOHCTPYKLUMM 0es3
MeXaHMUEeCKOM o0paboTKM Nepexona
oT QacCOoOHKM K DBJIEMEHTY




®aCOHKM, NPUBAPEHHHE BCTHK MU
BTaBp K CTeHKaM U noscaM 6a’Jiok,
a Takxe K BJIeMeHTaM GepM mpu
anbha <= 45°

|a
|
|
—_— = r-Em- =T N -."le—
|
|a
/ AN
8 dacoHKM NPAMOYT'OJIBHOM WM
TpaneuUeBUIHOM GOPMbl, IPpMBAapPEHHBIE
K noscaM OajloK BHAXJIECTKY C
ODBAPKOM HO KOHTYpPYy HaxJleCTku 0Oes
MeXaHMYeCKOW :o0paboTKM WMBOB
e/
e,
9 CTEIKOBOV HeOOpaO®OTaHHEI IMOB;
Halpy3Ka [NepHeHOMKYyJIIpHa CBapPHOMY
WBY; CTHKYeMble SJIEMEHTHE ONMHAaKOBOM
IMPMHE M TOJINMHEL
2
-/ghs
e/
10 CTEIKOBOV HeOOpaO®OTaHHEI MOB;
CTBEIKYEMEIE BJIEMEHTHE Pa3HOM MMPUHEL
WV PasHOM TOJIIMHE
|"s\a ) I"";\-‘a
la l«
B
I« I« ‘,\‘
la le
11 OCHOBHOV MeTajlJl B MecTe Iepexona

K CTBIKOBOMY IMBY CO CHSTBHM
MEXaHMYECKMM CIIOCOOOM yCHUJIEHUEM
mBa:

a) INp¥ CTHKOBAHMUM SJIEMEHTOB

OIVMHaKOBOM TOJINIMHEL M WMPWHEL

©) TO Xe, Pa3HOM TOJIUMHBE M MUPMHBL




L

12 CBapHEE CTBHIKOBEE COEIOMHEHMA:
JIMCTOBOT'O BJIEMEHTAa Ha [IOoOKJIaIHOM
JMCcTe (Harpy3kal DepleHAUKYIIpHa
CBAapHOMY WIBY)
TpyO Ha NOOKJIAZHOM KOJBLe
NIPOKATHHIX NPOobMIIey BCTHK

e I B

la
13 CBapHbBE (CeueHMsSy IBYTaBPOBOTO,
TaBppOBOIT'O M OpyI'MX THUIIOB,
CBApPEHHEIE HEMNIPEPBIBHBIMM ITPOIOJIEHBIMM
mBaMy Iipnm ,Hef/JICTBI/H/I YCUinMAa BIOOJIb
ocu ArBa

14 OCHOBHOM MeTaJlJl CO BCIOMOTATEJIbHBM
3JIEMEeHTOM, IPUKPEeIJeHHBM
NPONOJILHEIMM WMBaMM, NOPU ajbda:

mo 45°
90°
|2
[FITT TV TTY Al
v#mmm* baaud
1
15 OBpEBIB [IOACHOT'O JIMCTa 6es
MEXaHMUECKOM O0pabOoTKM IIOINEePeuHOTO
(moBboBOTO) mBA
a_/'
16 OCHOBHOV MeTaJjlJl C IOIEPEeYHBM UWBOM;

CBApHOM WOB IBYCTOPOHHUIN C I1JIaBHBIM
IepexonoM K OCHOBHOMY MeTaJuly




|a
17 OCHOBHOI MeTaJlJl PAaCTSAHYTHX I1OSCOB 5
0aJIoK U 3JIEMEHTOB (QepM BOIU3U
ovadparMm u pebep, NPUBAPEHHBX
YIJIOBBEIMM LIBaMMU
a >
| _Srl p
——
~— ]—
lal
A ——
o | Ll 1,
) S——
la
18 OCHOBHOM MeTaJlJl B MECTe, Iepexona 6
K IoIepedHoMmy (JIOBOBOMY) YIJIOBOMY 5
By
a) lfla
B . =
4 g\a
4) iz
Ill
e §— i
ol \a
§ 12
-t 4- B
2 Y
— :51;:T ZEEI
1@
19 OCHOBHOI MeTaJlJl B COEIMHEeHUSX C
braHTOoBEIMM mBaMM (B MecTax
nepexona OT BJIeMeHTa K KOHLaM
$GJIAHTOBEIX WIBOB) :
a) C OBOVHBIMM GJIQHT'OBBIMM MIBAMU 8
©) Cc QJIaHTOBEIMM U JIOOOBHIMM IIBaAMU 7
B) OpM IHepermade yCUIUS Udepes 7
OCHOBHOM MeTaJlJl
') WeKM aHKepOB IJg KpeIlJeHUS 8
CTaJIbHBEIX KaAaHaTOB
20 OCHOBHOM MeTaJlJl TPyOHE PacCTSHYTOTO
packoca OpM OTHOWEHWUM TOJIIMHE K
HapyXHOMy IMaMeTpy TpyOwl mosgca
t /d >= 1/14 7
m m
1/20 <=t /d < 1/14 8

m m




21 OCHOBHOV MeTajlJl TPpyOH PaACTEHYTOI'O
packoca IIpM OTHOWEHUM IMaMeTPOB
packoca u mosca d /d =.0,4 - 0,7
d m
Y OTHOUEHMUM TOJIIMHE K HaPYXHOMY
oraMeTpy TPyOBl IIoACa:

t /d s>= 1/14 6
m m
1/20 <=t /d < 1/1l4 7
m m
1/35 < ta/d < 1/20 8
m m

Mpunoxxenue J1
(pekomeHayemoe)

¥Y3/1bl ®EPM C HENOCPEACTBEHHbIMUW NMPUKPENJIEHUAMW
3/IEMEHTOB PELIETKN K MOACAM

N.1. Obwme nonoxKeHuns

N.1.1. B y3nax ¢epm C HEMNOCPEACTBEHHbIM MPUKPENJIEHNEM 3N1EMEHTOB PELIETKM K noAcam
cnenyet NpoBepsATb (cornacHo 15.2.5 HacToAWmMX HOPM):

HECYLLYHO CMOCOBHOCTb CTEHKU »(MOAKM) nosica, K KOTOPOM MPUMbIKAET 3NEMEHT PEeLIETKY;
HecyLLyt cnoCOBHOCTb 3N1eMeHTaPELLETKN BOAN3M NPUMBIKAHWA K NOACY; NPOYHOCTb CBAPHbIX LWBOB.

B npuBeaeHHbIX ganee ¢popmynax 0bosHayeHbl:

N - ycunme B NpuMbIKaloLLEM SNEMEHTE (peLLeTKm);

M - n3rnbatoWmMn MOMEHT OT OCHOBHOIO BO3AEWNCTBMA B MPUMbIKAIOLLEM 3/1EMEHTE B MNOCKOCTU
dbepmbl B ceyeHUn, coBnagalowem C npuMbIKatowen CTeHKON (MoaKoM) noAca (MOMEHT OT YKeCTKOCTU
Yy3/10B c/ieyeT y4MTbIBaTb/CORIACHO 15.2.2 HacToAWMX HOPM; oA Gepm U3 Kpyrabix TPpy6 - aHaNOrMYHbIN
MOMEHT B pacCMaTpMBaeMOM SN1EMEHTE B CEYEHUMU, NPOXOAALLEM Yepe3 TOUKY nepecevyeHmna ocu aToro
anemeHTa ¢ obpasylowen noaca);

F - npogonbHan cnna B noace co CTOPOHbI PACTAHYTOrO 3N1€MeHTa pPeLLeTKU;

A - nnowaab MONEPEeYHOro cevyeHns NoAca;

Ry' pacyeTHoe COMPOTMBAEHME CTa/IM MOACa;
t - TonwmMHa cTeHKM (Nonkn) nosca;
A - yron.NpUMBIKaHNA 3/1eMEHTa PELLETKU K NoAcy;

A, - nnowaab NonepeyHoOro ceyeHmns 3NeMeHTa PELLETKY;
! ;- TONUIMHA CTEHKM (NONKK) 3NeMEHTa peLLeTKK;

Ryd - pacyeTHOEe conpoTunBaeHnNe CTasi 3/IEMEHTA pPeLlETKN.

N.1.2. U3roTtoBneHne depm C HenocpeacTBEHHbIM NPUKPENIEHNEM 31EMEHTOB PELLIETKM K NosAcam
BO3MOKHO TOJIbKO MPU CreunannsMpoBaHHOM NPOM3BOACTBE C NOOMNEPaLMOHHBIM KOHTPONEM KayecTBa,
ob6pallas BHUMaHME Ha KOHTPONb COBM0AEeHUA nepen CBApKOM NPOEKTHOro 3a3opa MexAy Topuammu



pacKocoB M nosicamu gpepm No BCeMy NePUMETPY COMPSAXKEHUS PacKoca C NMOACOM.

N1.2. depmbl U3 THYTOCBApPHbIX Npodunei

N.2.1. Y3nbl depm M3 3aMKHYTbIX FHYTOCBAPHbIX NPoduaeli nNpamoyroibHOro ceyeHusa (PUCyHOK
N.1) cnepyeT nposepATb cornacHo TpebosaHMAM J1.1 HacTOALLEro NPUAOMKEHWUA, a TaKXKe YYMTbIBATb
HecyLyto cnocobHocTb BOKOBOM CTEHKM Nosca (MapanienbHoM NAOCKOCTM y31a) B MecTe NPUMbIKaHUS
CYKaTOro 3/IeMeHTa peLleTKu.

B)
el
F
—— ——— —
fome
TR
. b \_\\ o
2g W



a - K-06pasHbIii Npu TpeyronbHon peweTke; 6 - To ke,
NPV PacKOCHOW peLUeTKe; B - ONOPHbIM; T - Y-06pa3Hblii

PucyHok J1.1. Y3nbl depm 13 rHyToCBapHbIX Npodunei

N.2.2. B cnyyae 0AHOCTOPOHHErO MPUMBIKAHUA K NOSACY 4BYX AN Bonee 3/1eMeHTOB peLleTKn C
YCUIMAMM PasHbIX 3HAKOB (CM. pucyHOK /1.1, a, 6), a TakKe OAHOFO 3N1eMeHTa B OMOPHbIX y31ax (cm.
pucyHok /1.1, 8) npu d/D <= 0,9 u g/b <= 0,25 HecyuLyto cNOoCOBHOCTb CTEHKM MOAca CAeAyeT NpoBepaTb
ON1A KaXX40ro NPUMbIKAOLWEro 3neMeHTa no popmyne

1L,5SM (0,4+1,8g/b) fsinax
N+ > Sl’(n_l)
db ;/cj/dyDRyt (b+g+\/2Df)

roe 74 - KO3QOUUMEHT BAMAHUA 3HAKA YCWAMA B MPUMBIKAIOLLEM 3/1eMeHTe, MPUHUMAEMbI
paBHbIM 1,2 npu pacTaxkeHnn 1 1,0 - B 0CTanbHBIX Cay4asnx;

Vb - KOIOOULMEHT BAUAHMA NPOAOALHONM, CUIblI B MOACE, ONPEAENAeMblid NPu CKaTUK B Mosce,
ecn | F'[/(AR))>0,5 no popmyne

Vp =L5=[F|/(AR)),

B ocTanbHbIX cayyasx ¥p =1,0;
b - ANWHa yyacTKa IMHUM NepeceyeHns NPUMbIKAIOLLEro 3/1eMeHTa C NMosACOM B HanpaBAeHUM OCU

nosca, pasHan 4, /sina ;

g - NOJIOBMHA PACCTOAHMA MENKAY CMEXHbIMM CTEHKAMMU COCEAHMX 3/1EMEHTOB pPeleTKU WM
nonepeyYHomn CTEHKOM packoca M ONOoPHbIM pebpom;

f=(D-d)/2.

N1.2.3. Hecyuyto,cnocobHOCTb CTEHKM Nosaca B Y-06pasHbix y31ax (CM. pucyHok /1.1, 1), a Takxke B
y3nax, ykasaHHbix 8 J1.2.2, npu g/b > 0,25 cneayet nposepaTb No popmyne

(N+L7M /d,) fsina <
VY4V oRE (b +242Df)

.(N.2)

N.2.4. Hecyuwyto cnocobHOCTb HOKOBOM CTEHKM B MIOCKOCTU y3/1a B MeCTe NMPUMbIKAHUA CHKATOro
anemeHTa npu d/D > 0,85 cneayet npoBepaThb Mo popmyne



Nsin’a
2y kR 1d. <1, (n3)
7c]/thytdb

rae 7: - KO3ODUUMEHT BAMAHMA TOHKOCTEHHOCTM MoAcCa ANA OTHOLUEHWUM D, /t=25 ,
npMHUMaembli pasHbim 0,8, B ocTanbHbIX cayyanx - 1,0;
k - KoadPUUMEHT, NPUHUMAEMbIA PaBHbIM

npu 4(t/D,)’ =R, /E<0 k=3,6(t/D,)’E/R,;

npu 0<4(t/D,)’ =R, /E<6-10"  k=0,9+670(t/D,)’ <170R, / E

B OCTAaJIbHHEIX CJydasx k=1,0.

N.2.5. Hecywyto crnocobHOCTb 31eMeHTa peleTkn BO6AM3M NPUMbIKAHUSA K nosAcy ciaeayet
NpoBepATh:

a) B y3/1ax, yKa3aHHbIX B J1.2.2 HacTOALEro NPU/OKeHUA, Mo Gopmye

(N+0,5M /d,)(1,4+0,018D/¢t)sincx
7c7/dkRydAd

<1 (n.a)

rae k cnenyetr onpenenAatb, Kak B N.2.4 HacTosaluero npuUNoXeHuAa, HO C 3aMeHol XapPaKTeEPUCTUK

NnoACa Ha XapaKTePUCTUKUN 31eMeHTa pPeLUeTKN: Db Habonbliee 13 3HayeHu d nam db ,tHa td n Ry Ha
R

vd .
,ﬂ,}'lﬂ 3/1eMeHTa peleTKn HeKBa4paTHOro ce4yeHnA B 1IeBYtO YaCTb (bOpMy}'IbI (I'I4) cnepyet sBBoAUTbL
3(1+d/d,)
MHOXUTENb 2(2+d/db),

6) B y3nax, yKasaHHbIX B J1.2.3 HacToAWEroApuaoXKeHus, no popmyne

(N+ o,ij[l+o,01(3+5d/D—0,1db/td)D/f]S“l“ <1 (ns)

d, VeVa kRya’ 4,

BblparKeHUA B KPYrbIX CKOBKax @opmybl (/1.5) He AonKHO 6biTb meHee 0.
[nAa snemeHTOB pelleTKN HEeKBaApaTHOro CeyeHna B feBylo 4acTb dopmynbl (/1.5) cneayert

BBoanTb mHoxuTens (1 +d /d,)I2 .

J1.2.6. TIPOYHOCTb CBapHbIX 'WBOB, NPUKPENAAIOWMX 3NEeMeHTbl PeleTKM K Moscy, caeayer
npoBepATh:

a) B y3/1ax, yKasaHHbIX B J1.2.2 HACTOALLErO NPUOKEHMA, N0 popmyne

<1, (n.e)

N+O,5M (1,06+0,014D/t)sinx
Bk,y.R,(2d,/sina+d)

d,

roe :Bf, kf, wa cnefyeT NPUHUMATb coriacHo TpeboBaHuAM pasgena 14;
6) B y3nax,yKa3aHHbIX B /1.2.3 HacTOALLEro NPUIOKeHUs, no dopmyne

(N+ ojijp+o,01(3+5d/D—0,1db/fd)D/f]S“l“ <1.(n7)

4Pk, dyy R,

b

B) CBapHble LWBbI, BbINOJIHEHHbIE NPU HAZIMYMM YCTAHOBOYHOTO 3a30pa, PABHOTO (0,5-0,7)t,, c
NO/IHbIM NPONAABAEHUEM CTEHKM NPOPUNA CAeayeT PacCMUTbIBATL KaK CTbIKOBbIE.
N1.3. ®epmbl U3 Kpyrabix Tpy6



N.3.1. Y3nbl dbepm us Kpyrabix Tpy6 (pUcyHoOK J1.2) cneayeT npoBepATb cornacHo TpebosaHuam J1.1
HACTOALLEro NPUNOKEHMUA.

a - K-06pasHbiii; 6 - X-06pasHbIn; B - ONOPHbIN
PucyHoK 1.2. Y3nbl depm 3 Kpyrabix Tpyo
N1.3.2. B.cay4ae . npuMbIKaHUA K MOACY N 3/1€MEHTOB pelleTKn (cm. pucyHok /1.2, a, 6), a Takxe

OZHOTO 3/1eMeHTa B OMOPHbIX y3/1axX (CM. pUCYHOK J1.2, B) HecyLyto cnocobHOCTb CTEHKM Mosca cneayet
NPOBEpPATb AAAKAKAOTO NPUMbIKAIOLWLETO 3/1eMeHTa No GopMynam:

1> e,uN,sina, [y, | (yyy,S)<1;j=1,., n; (N.8)
i=1



| N, |sina; /(y;25)<1 (n.9)

roei- HOMEP NPUMBbIKAOLWETO 3/1EMEHTA,
j - HOMEpP pacCmaTpmBaemMoro npnmbliKaloWeEero 3a1IEMeEHTa;

Ni, Nj - yCUIMEe B MPUMbIKAIOLWLIEM 3/IeMEHTE, NPUHMMaemoe C y4eTom 3Haka ("nawoc” npu
pacTaxeHuu, "MmuHyc" npu cxKatum);

H; - koaddnumeHnT, Nnpu i = j, onpeaenaemoln no dopmyne

Y4 L,7M ,
H=—% NI si ;
7. Aysina;
npn i#J p; =1,
3gecb Y4 - KOIOOULMEHT BAMAHMA 3HAKA YCWAMA B PacCMaTPUBAEMOM MPUMbIKAIOLLEM

3/1eMeHTe, NpPUHMMaeMmbll paBHbIM 0,8 Npu pacTaKeHUM u 1,0 - B OCTasIbHbIX CAyYasX;
lzj - AJ/MHa y4YyacTKa MPUMbIKAHUA PAcCMaTPUBAEMOTO, 3/IeEMeHTa (ans TpybyaTbiXx 3/1eMeHTOB

lzj = a’_/. /sin a;);

Vi- KO3OOUUMEHT BAMAHMA AAMHbI  MPUMbIKAHUA pacCMaTpUMBAEMOro 3/eMeHTa, A1

HeLMANHAPUYECKUX NPUMbIKAHUIA onpeaensemblii no popmysie

lzj -b,
22D —bj.)
ONA UMNMHAPUYECKMX NPUMbIKaHWUI (Tpy6) V5™ 1;

b unu bj - WWMPU1HA NPUMBIKAIOLLEr0 3nemeHTa (ans Tpybuatoro anementa b, =d; uan bj = dj );
S - XapaKTepUCTUKA HecyLen cnocobHOETM nosica, onpeaensemas no popmyne

§=13(140,026)1°R 7, ; (n.10)

3peck O =D/t - ToHKoCTEHHOCTb NoACa;

7 bj - KO3OOULMEHT BAMAHWUA NPOAOALHON CUNbI B NOACE, ONpeaensieMbli NPu CaTumn B nosce no
dopmyne

Vo =1-0,5(F,/ AR ),

B OCTa/ibHbIX cnyyasax /o = 1;
3pecb F; - NpoAObHAA CMNa B MOACE CO CTOPOHbI PACTAHYTOrO 3/1EMEHTA PELLETKY;

V- KOahOUUMEHT 'BAUAHMA MNOAKPENIEHUA CTEHKM MofAca B y3ne nonepedHbiMu pebpamu,

avadparmamu 1 T.A., NPUHUMAEMbIA paBHbIM 1,25 Npu PacnonoXKeHUW noAKpenasowero pebpa B
npegenax y4acTrapacCmMaTpMBaeMOoro NPUMbIKaHMUA U 1 - B OCTaNbHbIX CAyYasX;

€jj - KE3aQOUUMEHT BAUAHNA PACMONONKEHUA KAXKA0r0 N3 CMENKHbIX NPUMbIKAIOLLMUX 31EMEHTOB NO
OTHOLLEHUIO K paccMmaTpuBaemomy (j-my), onpeaensaemblin no Tabauue /1.1;

npui=j & =1;
w, =arcsin 3,

npu B.<0,7 AonycKaeTtcsa npuHMmatb ¥; = 1,058, (ﬂ,- - cM. Tabamuy N.1),



npu 5, >0,7
v, =1,058,(1+0,154),

ﬁuizlkd/l);
bwj' LNPUHA OXBaTa NOACa NMPUMbIKalOWKMM an1eMeHTOM MeXay KPOMKaMWU CBaAapHOro LwBa (I'IpVI

B <0,7 ponyckaetca npunumats By =B, npun B, >0,7 b, =b,—1,9.
N.3.3. Hecylwyto cnocobHOCTb CTEHKM TPybuyaTbiX 3/1eMEHTOB PELIeTKM BOAM3M MPUMbIKAHUA K
noscy cneayert NnpoBepATb No popmyne

N(l+&9)

<1 (n11
7/c7d7/cdRydAd /(1.13)

roe &€ - koadpduumeHT, npMHMMaemsblin pasHbim: 0,008 - ana packocos B K-o6pasHbIX y3nax, npu

pacyeTe NPUMbIKAHMA KOTOPbIX 3HayYeHWe KoadpduumeHTa é', onpegensiemoro no Tabauue /.1,
cocrasnsaet meHee 0,85; 0,015 - B ocTanbHbIX CAyvanx;

Vea- KO3IOOUUMEHT ycnoBuii paboTbl, NPUHUMAEMbIh paBHbiMm: 0,85 - Ana anemeHToB,
nepeceKatoLWmxca B y3fie ¢ ABYMA APYTUMU S1eMEHTaMU, UMEOLLMMM Pa3Hble 3HAKK YCUIUI;
1 - B OCTaNbHbIX CAyYanAX.

Tabnuua /1.1

PacnosioxeHne ocm cMexHOro Twunm ij ij
NPMMBIKAKRIETIO 3JIeMeHTa y3Ja
OTHOCUTEJILHO OCHU
paccMaTpmuBaeMoro

| 13¢,(1+0,026)
140,048

C TOM Xe CTOPOHH [osca K -

0<s <D eogt| P |[_6wi (140,00
-y

2D )| 1+5,45 +5,68°

C NPOTUBOIIOJIOXHOM CTOPOHH X

Imodca

OboszHaueHusa, mApmHATEE B Tabmuue JI.1 (cM. pucyHOK JI.2):

8 - mHavMmenbmee, paccToAHME BIOJbL OCK MMOSACa MEXIy CBAPHLIMM IBAMM,
NPUKPEIJIAnIYMM K HOACY pacCMaTpUBaeMsllt " CMEXHEIN BJIEMEHTEl pPelleTKM
(IPOIOJIBHE MNPOCBERE) @

/% + [%

sing;  sing,

~.

D D
& = (?+ eijj(ctgai +ctga;) 5

S[j — pacCToOAHME BIOJIb IIOACa MeXny GOpTaMVI paccMaTprmBaeMoIro n CMEXHOI'O

IIPVMIMBIKAIOINMX 3JIEMEHTOB @



D D
Sy = ?Jl—ﬂwﬁteij ctga, + ?,/1— jj+e,.j ctga,

ﬁi =bi/D - OTHOUEHME WMPUHEl MNPUMBIKAHMA CMEXHOTO BJIEMEeHTa K IMamMeTpy
nosica (mJjsa TpyBOuaTHX BJEMEHTOB ﬁ, :di/D) .

[IpuMeuanme . 3HaueHUs b clenyeT NPUHMMATL PABHBEMMU :

npu gijso gy‘:0>6;
mpn 0<g; <D ¢, =1-0,4(1-g,/D)*,

npu gijZD ;ij:l.

N.3.4. Npn noaxpenneHnn CTeHKM nosca B y3ne (B mecTax MPUMbIKAHWA paccMaTpuMBaemoro
MPVMMbIKAIOLLEro 3/1eMEeHTa) NpuaeraloLLeil 1 NPMBapPeHHON K NOACYIHAKNaAKOM ToAWMHOM I, BmecTo
R, 5 dopmyne (/1.10) cnemyeT NpuHMMaTb pacueTHoe COMPOTMBAEHWE MaTepuana Haknagku K.,
BMECTO t - MPUBEAEHHYIO TOAWMHY Lo, NPUHUMAEMYIO PaBHOIM: ANA PACTAHYTbIX NPUMbIKAOLLMX
3nemeHToB 1, , Ho He 6onee 1,5t, ana okaTbiX - Ly T 05257 . rne £, - O6mbmas | a £, - MmeHblIas U3

TONWMHt n £, .
N.3.5. MpoYHOCTb CBapHbIX LIBOB B C/ly4ae Pe3KU.TPyH CO CKOCOM KPOMKM [0MYCKAETCs NpoBepaTb
no ¢popmyne

1,05N

—F—
Adey ,(N1.12)

roe Rwy - pacyeTHOe COMpPOTMBAEHME CBApPHOro CTbIKOBOrO COeAWHEHWA, NPUHUMaemoe nNo
YKa3aHUAM 6.4 HACTOALLMX HOPM.

J1.4. ®epmbl U3 ABYTABPOB

N.4.1. Y3nbl depm u3 [BYTAaBPOB C MapannenbHbIMU FpaHAMKU MOJOK (pucyHoK J1.3) cneayet
NpoBepATb COrNacHo TpeboBaHMAM J1.1 HaETOALLErO NPUNOKEHMA, A TAKKE YUUTbIBATb:

HecyLLyt cnocobHOCTb y4acTKa CTEHKM Nosaca, COOTBETCTBYHOLLLETO CATOMY 3/1IEMEHTY PELLETKM;

HecyLLyt cnocobHOCTb MONEPEYHOFO CevYeHUs noaca Ha CABMT.

6)



a - K-06pasHbIii Npy TPeyroabHON peLleTKe;
6 - TO *Ke, NPU PACKOCHOM PELUETKE; B - ONOPHbI

PucyHok J1.3. Y3nbl depm 13 gByTaBpoB
N.4.2. B cnyyae O[HOCTOPOHHErOo NPUMBbIKAaHMA K [ABYyTaBPOBOMY NOACY ABYX wan bonee
ABYTaBPOBbIX 3/1IEMEHTOB PELIETKM C YCUAMAMM Pa3HbIX 3HAKOB (CM. pUCyHOK /1.3, a, 6), a Tak»Ke o4HOro

3/1eEMEHTa B OMOPHbIX y3/1ax (CM. pucyHoK /1.3, B)aipy g <= 15 Mm Hecyulyio cnocobHOCTb MO/KKU nosca
cneayeT NpoBepsATb AN KaXK40ro NpMMbIKAoLLEro s1eMeHTa no popmye

+
d

M\ | vyoRE( 2d, ) D* 232D
N / — et
sinhe  d, sina

]+Ryd(Ad _tdd) Sl; (}113)

b

roe 7p - KoaddpuumeHT, onpegenaemblii No ykasaHuam J1.2.2.
N.4.3. Hecywyto cnocobHOCTb_yyacTKa CTEHKM ABYTAaBPOBOrO NoAca Noj, AeNCTBUEM CHATOro
ABYTaBPOBOr0 3/1eMeHTa PeLLeTKM cieayeT NpoBepATb No dopmyne

Nsin® a /(1,577 R, d,t,) <1, (n.14)

roe [, - TonwyHa.cTeHKM noAaca.
N.4.4. Hecylwyto 'cnocobHOCTb MONEPEYHOro CeyeHus ABYTaBPOBOrO Mosica Nog, BO34ENCTBUEM
nonepeyHon cubl B yane cneayeT NpPoBepaTb No popmyie

O/{y R[A—(2- y)Dt+(t, +2r)]} <1, (n.15)

rae Q - nonepeyHas Cua B y3/e, paBHas MeHblLemy U3 npousseaeHuii &V sina ;

RS - pacyeTHOEe conpoTunBaeHne casury Ctasim noAca;

v =1/J1+16g% /(3t°) ;



r - pagmyc 3aKkpyraeHus npoduna noaca.
N.4.5. Hecyuwyto cnocobHOCTb ABYTaBPOBOrO 3/1EMEHTa PelleTKn B6AM3N NPUMbIKaHUA K nosacy
cneayet npoeepATb No hopmyne

N(1+0,05d /) /(y,7,R,,A) <1 (n.16)

roe 74 - KoaGOUUMEHT, MPUHUMAEMBIN MO YKaszaHWAM J1.2.2 HacTOALLErO MPUIOKEHUS.
N.4.6. CeyeHus CcBapHbIX LWBOB, MNPUKPENAAOWMX 3EMEHTHI. PelleTkn K nosacy, caeayer
NPMHMMaATb COOTBETCTBEHHO MPOYHOCTU YUYaACTKOB (MO/IOK, CTEHOK) ABYTaBPOBONO 3/1eMEHTA PeLUeTKM.

MpunoxkeHne M
(pekomeHayemoe)

METOOWUKA
NOABOPA MUHUMA/bHbIX CEYEHUIN USTUBAEMbIX SNEMEHTOB

M.1. Obuwme nonoxeHusn

M.1.1. MeToamMKa NO3BONSAET YCTAaHOBWUTb PA3MepPbl MWHUMaANAbHLIX MO M/OWaAM CeYeHUN
LIAPHUPHO onepTbiXx 6asoK, Harpy*KeHHbIX B MJIOCKOCTU CTEHKM WU MMEIOWMX CBApHOe ABYTaBpOBOE
OBOAKOCMMMETPUYHOE CEeYEHUE C YCTOMYMBOWM, TMOKOM WMAM NepdOPUPOBAHHOM CTEHKOW, a TaKKe

onpeaenuTb Hanbosee apdeKTMBHOE CONPOTUBIIEHME CTaNN Ry,ef .

M.1.2. YcroumsocTb 6anok creayet obecneumsBatb BbiNosHeHWEM TpeboBaHun 8.4.4 - 8.4.6
HaCTOALMX HOPM.

M.1.3. Ona nopbopa MUHUMANBHOTO ceYeHNA BaNKM pacyeTHbIMM pasmepamn M napameTpamu
ABNAOTCA:

| - nponer;

M - pacyeTHbIN U3rnbatoWwmii MOMEHT;

n - NapameTp, onpeaenstoulni npegenbHbli Npornb (f, =1/n) y NPUHMMAeMbIR cornacHo CHuM
2.01.07;

P - napametp, pasHbli 9,6 - NpVM PaBHOMEPHO pacnpefeneHHOW Harpyske, 12 - npw
COCpesiOTOMEHHOW Harpy3KkeB.cepeamHe nponeta, 10 - B OCTaNbHbIX CAYYanx;

V- KO3OOMUMEHT , HAAERHOCTM MO Harpyske, Onpeaensemblil Kak OTHOLIEHWE PacyeTHOro
3HaYeHMA IKBMBANIEHTHOM (MO 3HAYEHUIO M3rMBAKOLLErO MOMEHTA) Harpy3kM K HOPMaTUBHOMY;

B=3M/(Ey)sWw=ilB, 0=n/(py,) - sennunnbl, ncnonbayemsie 8 pacietHbix opmynax.

M.1.4. CeuyeHne 06anKu, NPUHATOE C Y4YETOM [AEWCTBYHOLMX COPTAaMeHTOB, TpeboBaHMI U
OFpaHMYeHU, NPeabABMAEMBIX K MPOEKTY B KaXKAOM KOHKPETHOM C/lyvae, cnenyet NPoBepPATb COMACHO
TpeboBaHMAM pasgena 8 HacToAlWMX Hopm (oA BGanoK C YCTOMYMBOWM CTEHKOW) MAM TpeboBaHWi
HacToALWEro NPUAOKeHUA (a8 6anoK c rTMOKOM CTEHKOM).

M.2. baJikKn U3 Q4HOPOAHOrO MaTepmana c yCTOMYMBOI CTEHKOM

M.2.1. Pa3mepbl ceyeHuit (CM. PUCYHOK 5 HacToawmx Hopm, rae /1, o6osHaueHo Kak hef, a bf -

KaK bef ) aByTaBpoOBbIX 6aN0K 1-ro KNacca cneayer onpeaenatb no Gpopmynam:

w?o

t,=0,367B; h,=55tv/\Jy; t, =1,66t; b, =0,302h, , (M.1)


consultantplus://offline/ref=4233EBCFE0224A92468DD96A9844C5E23095465753C5A2B64B4880jBW9L
consultantplus://offline/ref=4233EBCFE0224A92468DD96A9844C5E23095465753C5A2B64B4880jBW9L

roe v:JE/Ry_

JbdeKkTMBHOE 3HAYeHWe pPacYeTHOro COMPOTMBAEHMA CTanu Ry,ef cnegyet onpeaensaTb Mo
dopmyne
E 1
Ry,ef - %/72 .(M.2)
Ve J(w0)

M.2.2. Paamepbl ceyeHuit AByTaBpoBbIX 6anok 2-ro knacca npu 1'<& <5 cnepyet onpegenats no
dopmynam:

tw = 1’26B/3 a)lﬂ’_u?/v ’ hw = /T’uwtw‘// j/c’
— — — — (M.3)
t, =071t 4,0/ As; b, =1,42h JAua I A,

rne @ =1+1/387+0,8(z/R ) (1-1/8%),
a, =0,253w,-2).

MNapameTp € cnenyet onpesenaTb no Gopmysae

£=0,29/,/0,0833—(c;/=1)(a, +0,167) , (m.4)

roe €. - KoadduuMeHT, onpegensembiii mo dopmynam (77) HaCTOALWMX HOPM U U3MEHAIOLLMIACA B
npegenax 1 <¢, <c,.

[na 6anok KopobuaToro ceveHus KoadpduumeHTsl €, n €, B popmyne (M.4) cnegyeT yMmHONKaTb
Ha 0,5.

B dopmynax (M.3) 3HaueHue ﬂuw cnefyeT onpeaensatb B 3aBMCMMOCTM OT € no Tabavue M.1, a

3Ha4yeHue /1,,]- - no 8.5.8 HacToAwmx/Hopm. B Tabamue M.1 u B popmynax (M.3) cpeaHee KacaTenbHoe

HanpsskeHve T cnegyeT npuHumars pasHoivm £ =0/ A4,,.

Tabnuua M.1
Tay/R HpeneanbIe SHaUeHunAa J'IHM@JIa IIpm 3SIICMJIOH, PaBHOM
S uw
1,0 15 2,0 2,5 3,0 3,5 4,0 4,5 >= 5,0
0 5,50 45,00 3,42 3,00 2,72 2,52 2,37 2,27 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




3HaueHna M n Q cneayet onpeaenatb B OAHOM cevyeHun 6anku.

JbPeKTMBHOE 3HAYEHWE PaACYETHOro COMPOTMBAEHMA CTaau Ry,ef cnepyet onpeaensTb no
dopmyne

rge 77 = (19 8(01 _09 8)/(0)1 3\/ 0)1 ) .
M.2.3. Mpn HaNNUNM 30HbI YNCTOTO U3rMba pasmepbl cevyeHnin 6anok 2-ro Knacca u addpexkTUBHOE
3HaYeHMe pacyeTHOro CONPOTUBNEHUA CTanu ciaeayeT onpeaenatb no dopmynam (M.3) u (M.5)

COOTBETCTBEHHO NMPN NOACTAaHOBKE B HUX 3HAYeHUA &= 19 42 .

M.2.4. Pa3mepbl ceveHuit 4BYTaBPOBbIX 6anoK 3-ro knaceannpn A, = 2,2; /’i’uf =0,3) chegyer
onpenensatb no Gopmynam:

t,=0,7458 /3w, ; h, =22t v/ [y, ; t, =1,92t[\[er, ; b, =0,525h \Jer, , (M.6)

roe @, = 1 +0,8(T/RS)4'-
a, =0,25C8w, -2) .

3¢ddeKTMBHOE 3HAYEHWE pPaACYETHOrO COMAPOTMB/IEHMA CTau Ry,ef cnepyeT onpenenatb Mo
dopmyne

2
Ry,ef r 0)775E ; (ij , (M.7)
2 wo

rae 77, = (1,8, —0,8) (@, 3f@y).

M.2.5. Mpwn BbIbOpe CTann pacHeTHoe ConpoTUBEHME Ry cnepyeT NPUHUMATb HAN3KUM K Ry,ef ,

BbluMcieHHoMy no ¢dopmynam (M.2), (M.5) n (M.7); npu 3TOM AO0MKHO 6bITb BbIMNOJIHEHO YC/AOBME

< .
Ry - Ry,@f .

M.2.6. na 6anok 2-ro u 3-ro KNaccos nNpu OAHOBPEMEHHOM AeNCTBUM B ceyeHun M u Q B
dopmynax (M.3), (M.5) - (M.7). cnedyeT npuHumaTh: B nepsom npubamkerun 7 =0; B nocnegytowmx
npubankennax T = O /(¢ ).,

M.3. BucranbHble 6anKK.C YCTONYMBOMN CTEHKOM

Pasmepbl ceyeHuM 6GUCTaNbHbIX ABYTaBPOBbIX OasoK 2-ro Kjaacca C YCTOMYMBOM CTEHKOW npw

R, /Ryw =T cnepyet onpeaenatb no popmynam:

tw = 1’ 26B/ : a)3/T’uiv ) hw = tWVW /\/Z’ tf = tw V/Tuwa3\/; , bf = hw V 0{3 /(Z{w\/;) ’ (MS)

roe @, =2r —1+13r*)+0,8(z /R, ) (1-1/r?).
a, =0,25@awy/r-2);

VW:,/E/RW.

B ¢dopmynax (M.8) 3HaueHue ﬂuw cnepyet npuHUMaTb no Tabnavue M.1 B 3aBUCMMOCTM OT
napametpa € , onpegensaemoro no ¢opmyne



g=1+(1,3-0,2a,)c, -1), (m.9)
roe €, - KoapdumumneHT, onpegensemblii No popmynam:
clr = Mx /(WmRywyc) nnun clr = rcxr (M].O)

M M3MeHALWMINCA B Npeaenax 1< ¢, <S¢, ;
34ecb ,6’,, n €, - KoapdurumneHTbl, onpeaensemole coriacHo 8.2.8 HaCTOALWMX HOPM.

J¢ddeKTBHOE 3HAYEHME pPACYETHOrO COMPOTUBNAEHUA CTafin CTEHKM b6anku Ryw,eff cnepyet
onpeaenatb no popmyne

rae 11, = (1.8, /7= 0.8) (0,3,

Mpwu BbIGOPE CTAaNM [OMKHO ObITb BbIMOAHEHO YCAOBUE Rw < Ryw,a_’f.

Mpu opgHOBpPEeMEHHOM JencTBUM B cedyeHuM Muoum Q cnegyeT yuuTbiBaTb M.2.6 HacToswero
NPUIOXKEHMSA.

M.4. BanKku ¢ rMbKow CTeHKoM

M.4.1. PaspesHble H6anku ¢ rMBKoW CTEHKOUTCUMMETPUYHOIO ABYTAaBPOBOrO CEYEHUs, Hecyline
CTAaTMYECKYO Harpysky M u3rmbaemble B MAQCKOCTM/ CTEHKM, KaK MpaBuao, cienyet NPUMEHATb Npu
Harpyske, SKBMBAJIEHTHOW PaBHOMEPHO pachpeaeneHHon fo 50 KH/m, M NpoekTMpoBaTb M3 CTanu C
npeaenom Tekydectu ao 345 H/mm2.

M.4.2. YcrtoiumocTb 6anok c rnbkol cTeHKoW cnepyetr obecneumBaTb /MO0 BbIMNOJIHEHMEM
TpeboBaHuit 8.4.4, a HACTOALWMX HOPM;/IMOO 3aKpenseHMem CKAToro nosaca, NPU KOTOPOM YCNOBHasA

rMBKOCTb nosica 4 = (lef /bf)\,Ry [E e npesbiwaet 0,21 (rge bf - LUMPMHA C¥KaToro nosca).
M.4.3. OTHOLEHWE LWMPUHbI_CBECACHKATOrO MNosAca K ero To/WUHE cneayeT NpuHUMaThL He bosee
0,38,/E/R,

M.4.4. OTHOLWeEHMe NoLWaaen cedeHnii noaca u cteHkn %y = Af [(t,h,) ne OOJ/I}KHO MpeBbIWaTh
npeaenbHbix 3HayeHnin &, ‘onpenensembix no popmyne

3

10

Ju T 73
A,

o (1,34—412R / E) . (M.12)

M.4.5. YyacToK cTeHKM BanKkn Hag onopol cnedyeTt YKpenasTb ABYCTOPOHHUM OMOPHbIM pebpom
¥KECTKOCTM U PacCUUTbLIBATL COrNAacHO TpeboBaHUAM 8.5.17 HacToAWMX HOPM.

Ha paccTosiHUM He meHee WUPUHbI pebpa 1 He bonee 1a3tW\/E/Ry OT onopHoro pebpa cneayet

yCTaHaBAMBaTb . AOMOJHUTENbHOE AOBYCTOPOHHEee pebpo KeCTKOCTM pasmepom corsiacHo M.4.9
HaCTOALLEr0. MPUNQMKEHWA.

M.4.6. MecTHOe HanpsKeHue O, B CTeHKe 6anku, onpegeneHHoe no ¢opmyne (47), [ONKHO

6bITb He Bonee 0575Ry , PX 3TOM 3HauyeHue lef cnepyeTt BbIMMCAATL No popmyne (48) HACTOALMX HOPM.
M.4.7. Mpu onpegeneHnn npornba 6a0K MOMEHT MHEPLUM MONEPEYHOro cevyeHnn bpyTTo Hanku

cnepyet YyMeHbLaTb YMHOMXeHMeM Ha KoapouumeHT a=1,2-0,0334, ana 6anok c pebpamu B



nposeTe U Ha KoappuuneHT & = 1,2-0, 0337% —h/l - ana 6anok 6es pebep B nponeTte.

M.4.8. MMpoyHOCTb paspesHbiXx 6aN0K CUMMETPUYHOTO [BYTAaBPOBOIO CEYEHWS, HEeCywmx
CTAaTUYECKYHO HarpysKky, 3rnbaembix B NIOCKOCTU CTEHKM, YKPENIeHHOM TONIbKO NnonepeyHbimu pebpamm

KECTKOCTM (pucyHoK M.1), ¢ ycnosHol rubkoctbio crerkn 6 < A4, <13 cneayer nposepsts no popmyne

(MM +(Q/0,)" <1, (M.13)

rae M n Q - 3Ha4YeHUA MOMEHTA U nonepequﬁ CU/Ibl B pacCMaTpuBaemom cevyeHnun 6am<m;

M, - npepenbHoe 3HaueHMe MOMeHTa, BbIUMCAAEMOE MO GopMye
5 — —
M, =Ryt h[A /th,)+(0,85/4)1-T11,)]; (M.14)
0, - npeaenbHoe 3HaueH1e NONepeyHoit CUbl, BbIuMCAAEMOE.N0 GopMmyse

Qu = Rsyctwhw[rcr /Rs +373ﬁ/’l(1_r¢~r /R;)/(l_i_/uz)] . (M15)

PucyHok M.1. Cxema 6anku ¢ rubKoi cTeHKoM

B dopmynax (M.14) n (M.15) o603HayeHo:
t,n h, - TonwmHa 1 BLICOTa CTEHKI COOTBETCTBEHHO;

Af - nAowWaab ceveHma nosaca 6anku;
T, M

cr

- KpUTMYeCKoe, HanpsykeHue M OTHOLIeHMEe pa3MepoB OTCEeKa CTEHKU COOTBETCTBEHHO,
onpeaensemble cornacHo 8.5.3 HacToALLMX HOPM;

B- K03 PUUMEHT, BbIMMCNAEMbIN MO dopmyne
B=01+3a; 20,15 (m.16)

3pece a =8W . (b’ +a*)/(t hla®), a<0,1,
w

min = MMHUMAAbHbIA MOMEHT conportmnBneHnA (OTHOCMTe}'IbHO COBCTBEHHOM ocn, napanneanoﬁ
noAacy 6a}1KM) TaBpPOBOIoO cevyeHnA, COCTOoALLEro M3 CXatoro nodAca 6ankm u NPUMbIKaOWeEero K Hemy

yuactka cretku sbicotoit 0,57, JE/ R, .

a - war pebep *KecTkocTu.

M.4.9. NonepeyHble pebpa KECTKOCTM, CeYeHMS KOTOPbIX MPUHATbI HE MeHee yKasaHHbIX B 8.5.9
HacToAWMX HOPM, cCAedyeT pPaccUMTbiBaTb HaA YCTOMUYMBOCTb KaK CTEPXKHMU,

CXKaTble cunoi N,
onpegensemon no popmyne



N=3.3Ry.t h Bu(l—7,/R)1+ 1), (M.17)

rae Bce obo3HaveHua ciegyeT NPUHMMaTb No M.4.8 HacTOALLErO NPUIOMKEHWA.
3HayeHne N peKkomeHZyeTca MPUHMMATb PaBHbIM He MeHee 3HauyeHWA CoCpPeaoTOYEHHOM
HarpysKu, pacnosioXKeHHoOM Hazg pebpom.

PacyeTHylo AIMHY CTEPKHA cnedyeT NPUHMMaTb PaBHOM lef =h,(1-/5) , HoHe menee 0,74,

CMMMeTpPUYHOE ABYCTOPOHHEE Pebpo PEKOMEHAYETCA PacCyMTbiBaTe Ha LLEHTPaNbHOE CHKaTUe,
OZHOCTOPOHHEE - HAa BHELLEHTPEHHOE CXKaTMe C IKCLLEHTPUCUTETOM, PAaBHBIM PACCTOAHMIO OT OCU CTEHKM
[0 LEHTPA TAXKECTU PAacYETHOIO CEYEHUA CTEPIKHS.

B pacueTHoe ceyeHue CTeprKHS CreayeT BK/IOYATb cedyeHue pebpa »KECTKOCTU M NOJOChbl CTEHKU

LWMPUHOM 0, 65%\/E/Ry C KaxaoM cTopoHbl pebpa.

M.4.10. Pasamepbl ceyeHUn ABYTaBPOBbIX 6aNOK ¢ rMOKoN cTeHKeM M pebpamu, yaoBaeTBopstowme
ycnosuto (M.13), cneayet onpegenatb no popmynam:

t,=(0,19+29R /E)B, h =t,Zv/y.; b, :0,76hw/\/,17w; t,=t,\7, , (M18)

rae 4, =12,9—-2060R /E

3¢ddeKTBHOE 3HAaUYEHNE PACYETHOTO COMNPOTUBAEHMA CTann Ganku Ry,ef cnegyeT onpeaenaTb no
dopmyne

1,06E, 1

vief 2 . (M.19)
)
Mpn Heob6x0AMMOCTM C Uenblo yaosaeTBoperna ycnosusa (M.13) cneayer yBeanumBaTb YMCIO
pebep }KecTKOCTU AU TOLWMHY CTEHKM B OTCeKax b6anKuM, pacnoioXKeHHbIX y onop.

Mpwu BbIGOPE CTaNU CeayeT BbINONHATLYCNOBUNE Ry < Ry,ef .

M.5. banku ¢ neppopnpoBaHHOM CTEHKOM

M.5.1. banku ¢ neppopmnpoBaHHOM CTEHKOW CaeayeT NPOEKTMPOBATb U3 MPOKATHbIX ABYTAaBPOB (>=
| 20), KaKk npaBWaO, U3 CTaNu C npedenom. Tekydyectn o 440 H/mm2. CteneHb pasBUTUA MPOKATHOIO
npoduna (OTHOLWEHUE BbLICOTbI /PA3BUTON OanKM K BbICOTE MCXOAHOrO ABYTaBpa) peKomMeHAayeTcs
npuHumatb <= 1,5.

CBapHble coeiMHEHUNA CTEHOK CIEAYET BbINOHATD CTbIKOBBIM LLIBOM C NMOJIHbIM NMPOBAPOM.

M.5.2. PacueT Ha NpoYHOCTb 6asNoK, U3rmbaemblx B MAOCKOCTU CTEHKMU (pUcyHOK M.2), cneayet
BbINONHATbL N0 popmMynam:

ONA TOYEK, Haxo4ALWMXEA B YE/1aX Bblpe3aHHbIX OTBEPCTUI HA paccToaHmm 0,5d oT ocn x - X,

M Qa
—+—<Ry..
v Ve s (M.20)

ONA TOYeK, HaxoAALWMXCA Had yrl1aMuM Bbipe3aHHbIX OTBEPCTUIA Ha paccTosHuK 0,5h oT ocn X - X,

M Qa
—+——<Ry..
w Ve (M.21)
Os
s SR )
iah, Ve, (M.22)

M - n3rmbatowmini MOMEHT B CeYEHUUN Banku;



Q - nonepeyHas cuna B cedeHUn 6anku;
O, - 70 e, Ha paccTtoaHum (c + s - 0,5a) ot onopsbl (cm. pucyHOK M.2);

W, - coBCTBEHHDBIN MOMEHT CONPOTUBAEHNSA PAa3BUTOrO ABYTaBPa B CEYEHWUM BanKM C OTBEPCTUEM
(ceyeHMe HETTO) OTHOCUTENIBHO OCU X - X;

Wmax , Wmin - HaMbOoNbLWKNI U HAMMEHbLUNI MOMEHTbI conpoTtnBneHnA TaBpoOBOro ce4yeHuA.

C 0y ) 1-1

PucyHok M.2. Cxema y4yactka banku cnep@opmnpoBaHHO CTEHKOM

M.5.3. PacyeT Ha yctoiumBocTb 6anok cnedyer BbIMOAHATL COracHO TpeboBaHusm 8.4.1
HaCTOALWMX HOPM; MPU STOM FreOMETPUYECKME XapaKTePUCTUKRM BANoK ceayeT BbIMMCAATb AN CEYEHMA C
oTBEPCTUEM. YCTOMUMBOCTb BaNoK ciegyeT cuMTaTh 0becnedeHHOM, ecn BbiNoHEHbI TpeboBaHua 8.4.4
n 8.4.5 HacToAWMX HOpM.

M.5.4. B OMOpHbIX CEYEHUSAX CTEHKY Banku_npu hef/tw>40 cnefyeT yKpennatb pebpamu
YKECTKOCTM M PaccUUTbiBaTb COMAcHO TpeboBaHUAM 8.5.17 HacToAWMX HOPM; MPW 3TOM Y OMOPHOrO
ceyeHua cneayeT NPUHUMATL € >= 250 Mm (CM. pUCYHOK M.2).

M.5.5. B ceuyeHusax 6ankm npu OTHOLEHUM hg;-/tw>2>5\/E/Ry WAN NPU HEBbLINOJIHEHUN
TpeboBaHuMl 8.2.2 creayeT ycTaHaBAMBaTb pebpa KeCTKOCTU B COOTBETCTBUWM C TpeboBaHuAmK 8.5.9
HaCTOALLUX HOPM.

CocpefoToYeHHble rpy3bl cnegyeT pacnosnaraTb TOMbKO B ceYeHMAX 6anku, He ocnabneHHbIx
oTBEPCTUAMM.

BbicOTa CTEHKM CXKATOro /TaBPOBOrO CEYEHUA [O/KHA YyAOoBAETBOPATb TpeboBanuam 7.3.2

HacToAlMX HOpM, B dopmyne (29) KOToporo cneayet NpMHUMaThL A=14.

M.5.6. Mpu onpegeneHun npormba 6anoK C OTHOLIEHMEM l/hef =12 (roe | - nponer 6ankn)
MOMEHT MHEPLMM ceYeHMsA BaKM C OTBEPCTUEM CneayeT YMHOXKaTb Ha KoaddumumeHT 0,95.
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