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CBOZA MPABWN
CTANbHBIE KOHCTPYKUNWA
Steel structures

AKTYyanuanpoBaHHas peaakuus
CHwl 11-23-81*

TekcT CpaBHeHust CIM 16.13130.2011 co CHuIM II-23-81* cm. no cebinke.
- MpumeyaHue usrotouTens 6asbl AaHHbIX.

[ata BBegexusi 2011-05-20

Mpepucnosue

Llerm v npuHumnbl cTaHgapTusauum B Poccuiickon defepaumnn ycTaHOBMEHb!
depnepanbHbIM_3akoHoM oT 27 aekabpa 2002 r. N 184-®3 "O TexHu4eckom
perynuposauuu”, a npasBuria pa3paboTku - noctaHoBneHveMm [lpaBuTenbcTea
Poccuiickoit Penepaumm ot 19 Hosi6pst 2008 r. N 858 "O nopsake paspabotku u
YTBEpXAeH!s CBOAOB NpaBu”.

CBepfeHus o cBoge npaBun

1 UCNONMHUTENWN: UHWNCK wum.B.AKyyeperko - wuHcTutyt OAO "HUL|
"CtpoutenbcTeo”, LLHUUMCK nm.MenbHukoBa u ap.

2 BHECEH TexHudeckum KOMUTETOM MO CcTaHgaptuaumm TK 465
"CTpouTtenscTBo"

3 MOArOTOBJIEH k yTBepxaeHuto [lenapTaMeHTOM apXUTEKTypbl, CTpoUTenbcTBa
1 rpafoCTPOUTENBHON NOMUTUKN

4 YTBEPX[OEH npukasom MuHucTepcTBa pervioHanbHoro passutusa Poccuiickoin
Pepepaumm (Munpervon Poccum) ot 27 pekabpa 2010 r. N 791 w BBegeH B
nevicteue ¢ 20 mast 2011 1.

5 BAPEMMCTPUPOBAH ®epnepanbHbiM = areHTCTBOM MO TEXHUYECKOMY
peryrmpoBaHuio u meTpornormn (Pocctanaapt). Mepecmotp CI 16.13330.2010

UHgpopmayusi 06 UMEHEHUSIX K Hacmosiwemy akmyanu3upogaHHoMy ceoldy
npasun nybnukyemcsi 8 exe200HO u3dasaeMoM UHOPMaLUOHHOM yKa3amerne
"HayuoHanbHble cmaHO0apmbi”, @ meKcm U3MeHeHUl U Monpagok - 8 eXemMecsyHoO
us0asaembiX UHGOPMaUUOHHbIX ykazamernsx "HayuoHansHbie cmaHOapmel”. B
criyyae nepecMompa (3aMeHbl) UfIU OMMeHbl Hacmosiujeeo ceoda rpasusn
coomeemcmeyrwee ysedomrieHue 6ydem onybnuKogaHO 8 EeXeMecsYHO
usdasaeMoM UHGHOPMaUUOHHOM ykazamerne "HayuoHasnbHble cmaHOapmsi”.
Coomeemcmeytowas UHghopmauusi, ysedoMeHue U meKcmbl pasMelyaomces
makxe 8 UHghopMayUOHHOU cucmeme obuje2o Mob308aHus - Ha OhUYUATTbHOM
catime paspabomyuka (MuHpeauoH Poccuu) 8 cemu MiHmepHem

BHECEHDbI oneyatku, ony6nvkoBaHHble B MHdopmaumoHHoM BtonneteHe o
HOpPMaTMBHOW, METOANYECKON 1 TUMOBOWN NPOEKTHOMN AokymeHTauum N 6, 2011 r.

OneyaTtku BHeCeHb! usrotosuternem 6asbl AaHHbIX

BHECEHO WU3ameHenue N 1, yTBepxaeHHOe 1 BBeAEeHHOe B AelcTBue [prkazom

MuHucTepcTBa CTPOUTENHLCTBA U XUAMLLIHO-KOMMYHAIBLHOTO X03sicTBa Poccuiickon
Penepauum ot 30.12.2015 N 984/np ¢ 25.03.2016

M3meneHne N 1 BHeceHo narotoBuTenem 6asbl AaHHbIX

BeeneHnue
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HacTosiwmii cBof npaBun COCTaBreH C LeMblo MOBLIWEHWS YPOBHS
6e30MacHOCTU Miofen B 34aHUSX U COOPYXEHUSIX U COXPAHHOCTU MaTepuarnbHbIX
LieHHocTel B cooTBeTcTBUM ¢ DefepanbHbiM 3akoHom ot 30 gekabps 2009 r. N
384-®3 "TexHudeckuin pernameHT O 6e30MacHOCTM 3[aHUA WU COOPYXEHUA",
MNOBBILLIEHVS1 YPOBHS rapMOHM3aLMN HOPMATVBHbBIX TpeboBaHWiA ¢ eBponefckuMn 1
MEXAYHapOAHBIMA HOPMATUBHBIMU AOKYMEHTaMW, NPUMEHEHUs! eAUHbIX METOLO0B
onpeaeneHns aKCnyaTalnoHHbIX XapakTEPUCTHK N METOA0B OLLEHKM.

Axtyarmsauua CHull _ 1-23-81*  BbINonHeHa  credylowyM — aBTOPCKUM
KonnekTneom: LieHTparnbHbIl Hay4HO-UCCneaoBaTENbCKUA UHCTUTYT CTPOUTENbHbBIX
KOHCTpyKUuin um.B.A.Kyyeperko (LUHUMCK vm.B.AKyuepeHko) - uHctutyt OAO
"HWL| "CtpouTtenbcTBo" B cocTaBe cneLuanMcToB: A-pa TexH. Hayk U.1.Beaskos,
M.0.0pecckuit, M.I.Epemees, KaHauaatbl  TeXH. Hayk ".E.Benbckui,
N.ATunegeHropH, MMW.l'ykoBa, B.H.Pewethukos, HO.H.Cumakos, M.P.Ypuukui,
M.WN.dapcens, B.C.LleTrmH, VHXXEHepb! ANJlaepos, J1.C.CowwHukoBa;
OnekTpocTanbCKUn NonMTEXHUYECKUn UHCTUTYT MUCUC (a-p TexH. Hayk, npod.
B.W.Mouncees); LHAWUMCK wum.MenbHukoBa: A-p TexH. Hayk, npod. 4m.-kopp.
PAACH AB.MaBnoB, A-p TexH. Hayk B.M.lopuukui, kaHamgatbl TexH. Hayk
B.B.EBgokumoB, E.M.Backo, wuHxeHepbl  [.P.WensnuHa, M.M.Ecbpemos,
B.W.MeiituH, B.M.BabywkuH; MICY (a-p TexH. Hayk A.P.TychuH); CMG6IACY (a-p
TexH. Hayk .W.Benbiit); ODY (kaHa. TexH. Hayk B.A.MywkuH), YensbuHckuin 3MK
(vhx. AB.Manpamako); "MucTtutyt Tennoanektponpoekt” - OAO "MHxeHepHblit
uentp ESC" (Mhx. U.K.BuiuHuukwit).

1 O6nactb NpMMeHeHuA

1.1 HacTtosiume npasuna crnegyeT cobriofaTtb Npy MPOEKTUPOBAHUW CTambHbIX
CTPOUTESbHBIX KOHCTPYKLMA 34aHUA WU COOPYXEHUA PasfMYHOro HasHaveHus,
paGoTatoyix npu Temnepatype He Boile 100°C 1 He Huxe MUHyc 60°C.

HopMbl He pacnpoCTpaHAIOTCA Ha NPOEKTUPOBaHME CTarnbHbLIX KOHCTPYKLMIA
MOCTOB, TPaHCMOPTHbIX TOHHenel 1 Tpy6 noa HackINAMM.

1.2 Tlpy nNpPOEKTMPOBaHUM KOHCTPYKLWIA, HaxoAsWMXCsi B OCOObIX YCIIOBMSIX
akcnnyatauum (Hanpumep, KOHCTPYKLMA AOMEHHbIX Mevelt; MarucTparbHbIX U
TEXHOMNOTMYECKUX TPyOGONPOBOAOB; Pe3epBYapoB  CMELManbHOrO  HasHaueHust;
KOHCTPYKUWA  3[0aHWA,  NOABEPralolMxcs  CEACMWYECKUM  BO3OEUCTBUSIM,
WHTEHCUBHbLIM BOS,E[eVICTBVIFIM Temnepatypbl, paguauun, arpecCuBHbIX cCpefa;
KOHCTPYKLIMA TMAPOTEXHUMECKUX W MENMOPaTUBHBIX COOPYXEHUN), KOHCTPYKLMI
YHUKaNbHbIX 34aHUA U COOPYXEHWIA, 34aHMIA aTOMHbIX 3NEKTPOCTaHLMA, a Takxe
cneuuanbHbIX BUOAOB KOHCTPYKLMIA (Hanpumep, NpeaBapUTENbHO HAaMPsKeHHbIX,
NPOCTPAHCTBEHHBLIX, ~ BUCSYMX),  criegyeT  cobnopath  [ONONHWTENbHbIE
TpeboBaHus, npeaycMOTpeHHble COOTBETCTBYIOLLMMU HOPMaTMBHLIMWU
[OKyMEHTaMM, B KOTOPbIX OTPaxeHbl 0COBEHHOCTU PaboThbl 3TUX KOHCTPYKLIMIA.

2 HopmatuBHbIe CCbINKK

MepeyeHb HOPMAaTUBHBIX AOKYMEHTOB W CTaHAAPTOB, HA KOTOpble MMETCSA
CCbIfKU B HACTOSALLYX HOPMaX, NpUBeAEeH B Npunoxexun A.

Mpumeyanue - Mpu nonb3oBaHun Hactosiumm Cl uenecoobpa3Ho NpoBepuTb
[EeNCTBUE CCbINOYHbIX CTaHAAPTOB M KnaccudmkaTtopoB B MH(OPMALMOHHOM
cucteMe 06LLEro NonMb3oBaHUs - Ha OMLIMANBEHOM CaiiTe HaLMOHamNbHbLIX OpraHoB
Poccwiickont depepaumm no ctaHgapTU3aumm B cetu VIHTEpHET MM NO eXerogHo
n3gaBaemMoMmy MHOPMaLMOHHOMY ykasaTtenio “HauuoHanbHble cTaHaapThl',
KOTOpbI ONyBnMKkoBaH MO COCTOSHWIO Ha 1 sHBaps Tekylwero ropa, W no
COOTBETCTBYHOLWM AYHO U3[ IM MHC(POPMALMOHHBLIM - yKasaTensm,
onybnnMKoBaHHLIM B TeKylleM roay. ECrm  CCbINOYHbIA  [OKYMEHT 3ameHeH
(M3MeHeH), To npu nomnb3oBaHUM HacTosuwm Cl criefyeT pyKoBOACTBOBATLCS
3aMeHEHHbIM (M3MEHEHHbIM) AOKYMEHTOM. ECM CCbINOYHBIN [OKYMEHT OTMEHeH
6e3 3ameHbl, TO MOMNOXeHUe, B KOTOPOM AaHa CCbifika Ha Hero, NMpUMEHsIeTCs B
4acTw, He 3aTparvBatoLLei ATy CCbInKy.

3 TepmuHbI M onpeaeneHus

B HacToswem cBoge npasun npuMeHeHbl TepmuHbl no FOCT 2601, TOCT P
NCO 857-1,TOCT P NCO 17659 n FOCT 28548.

(N3meHeHHas pegakums, Uam. N 1).

4 O6LW K e nonoxeHus

4.1 OcHOBHbIe Tpe6OBaHMS K KOHCTPYKLMUAM
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4.1.1 lNpun NPOEKTUPOBaHUM CTarnbHbIX CTPOUTENbHBLIX KOHCTPYKLUIA creayeT:

NPUHUMATL  KOHCTPYKTUBHBLIE CXeMbl, OBGecneuusatolLe MNPOYHOCTb,
YCTONYMBOCTb WM NPOCTPAHCTBEHHYIO HEU3MEHSEMOCTb 3[4aHUA U COOPYKEHWA B
LenoM W UX OTAENbHbIX SNIEMEHTOB MPW TPAHCMOPTUPOBaHUM, MOHTaxe U
akcnnyarauuu;

cobniogatb Tpe6osaHus CI1_28.13330 B 4acTu 3aWmTbl CTPOUTEMbHbIX
KOHCTPYKLIWIA OT KOoppo3uu n Tpebosanus [1];

CTarnbHble KOHCTPYKUUK criefyeT NpoekTupoBatb U BO3BOAUTH C yHETOM WX
OrHECTOWKOCTH, @ Takxe cobriogaTth X orHe3awmTy B cooTBeTcTBMM ¢ CM2.13130;

yBenMyeHue TOMWKMHbI NpoKaTa U CTEHOK pr6 C Uernblo 3aWwmTbl OT KOppo3un u
NOBbILLEHN Npefenia OrHECTOWKOCTW KOHCTPYKLUWI [OMycKaeTcsi TOMbKO npwu
TEXHUKO-9KOHOMUYECKOM 060CHOBaHNY;

cobniofath TpeboBaHNS rocyapCTBEHHbBIX CTaHAAPTOB U APYrMX HOPMaTUBHbIX
[OKYMEHTOB Ha KOHCTPYKLMM COOTBETCTBYIOLIETO BWAa; MNpU HEoOXOoAUMOCTU
BbIMOMHSATL pacyeT TOYHOCTU PasMepoB KOHCTPYKLIMA U UX 3MEMEHTOB COrMacHo
HOPMaTMBHbLIM [OKYMEHTaM;

He ponyckaetcsi wcrnonb3oBaHWe BOCCTAHOBMEHHbIX (T.e. GbiBLMX B
yl'lOTpeﬁJ'IeHI/II/I N BbIBEOEHHbIX U3 I'IepBI/NHOVI aKcnnayaraymMm unv  npollemnx
KOMMMeKC [AMarHOCTUYECKMX W BOCCTAHOBUTENbHBLIX PaBoT) CTambHbIX Tpyo,
npocmneit, Ganok, nUCTOB, Morioc, CBaW, LWMNYHTOB W APYrUX BWOOB
METasoKOHCTPYKLMIA NpesycMaTpyBaTb B MPOEKTHON U paboyent AOKyMeHTaLum
Ha CTPOUTENBCTBO, PEKOHCTPYKLMIO U KanuTarbHbI PEMOHT 34aHWUA U COOPYXEHUIA
MOBbIWEHHOTO W HOPMarnbHOMo YPOBHS OTBETCTBEHHOCTU 6e3 3aknoveHus
CcneumanmaMpoBaHHOi Hay4HO opraHu3aLmm.

(N3meHeHHas pegakums, Mam. N 1).

4.1.2 OTKpbITble KOHCTPYKLWW, HE 3amypoBaHHble B GETOHe UMM B KWpnMYHOM
Knagke U T.M., AOMKHbI GbITb AOCTYMHbI AN HABMIOAEHWS!, OLLEHKN TEXHUYECKOro
COCTOSAHUSA, BbINOSHEHUSA I'IpOCpVIJ'IaKTVNeCKI/IX N PEMOHTHbIX paﬁOT, HEe [OOIMKHbI
3afepxvBaTh Brary v 3aTpyaHsiTb NpOBeTpUBaHWE. 3aMKHYTbIE NPOCUM AOMKHbI
ObITb repMeT3npoBaHhbI.

4.1.3 Pabouve uepTexut cTanbHbIX KOHCTPYKLMI [OMKHbI COOTBETCTBOBATb
Tpe6oBaHusiM no wmarotoBrieHuo (CM_53-101) u MoHTaxy KoHcTpykuuin (CO
70.13330).

B paboumnx yepTexax KoHCTpykuui (Mapok KM n KMO) v B AOKyMeHTauum Ha
3aKka3 MaTepuarnoB creyeT ykasblBaTb:

Mapku CTanu U JOMOMHUTENbHble TPpeGoBaHUst K HUM, MPedyCMOTPEHHbIE
roCyAapCTBEHHbIMU CTaHA4apTaMn UM TEXHUYECKUMU YCIIOBUAMU U HACTOALLMMU
HopMamu;

€nocob BbIMONHEHUsSI CBAPHBIX COEAVHEHWI, BUL, U PEXVIM CBapKU; TUMbI, MapKu,
[MaMeTpbl 3NEKTPOAOB U MaTepuarios A1t aBTOMATUYECKOM Y MeXaHU3UpPOBaHHOM
CBapKu, NOoXXeHune WBa Npu cBapke, TUM NOAKMaAKu AnsA CTbIKOBbIX LWBOB;

Knaccbl NPOYHOCTWU U TOYHOCTU 60]'ITOB;

€noco6 NOATOTOBKM KOHTAKTHbIX NMOBEPXHOCTEN A1 (DPUKLIMOHHBIX COEANHEHNI;

pacnonoxeH1e 1 paamepbl CBapHbIX, GOMTOBbLIX U (PUKLIMOHHBIX COEAUHEHUI C
yKasaHnem BbIMOMHEeHUss UX B 3aBOACKMX WINW MOHTaXHbIX YCHOBUAX W, nNpu
Heo6X0AMMOCTH, NOCNEA0BATENBHOCTb HANOXEHUS! LUBOB W YCTAaHOBKM GONTOB;

€nocobbl 1 06 bEM KOHTPOTS Ka4ecTBa;

TpebOoBaHMs K 3aLLyTe KOHCTPYKLIWIA OT KOPPO3WK.

(N3meHeHHas pegakums, Uam. N 1).

4.2 OCHOBHbIe pacyeTHble TpeboBaHusA

4.2.1 CranbHble KOHCTPYKLIMM U UX pacyeT AOIMKHbI YA OBNETBOPSTL TpeGoBaHUAM
COCT P 54257.

PacueT cTanbHbIX KOHCTPYKLUIA CriefyeT BbIMOMHATL C Y4ETOM HasHaueHus
KOHCTPYKLWI, YCMOBWWA WX W3rOTOBNEHWUS, TPaHCMOPTUPOBaHWS, MOHTaxa W
3KCNIyaTaLum, a Takke CBOWCTB MaTepyarnos.

B pacuyeTHbIX cxemax [OIMKHbl ObiTb Y4TeHbl [eopMaLMOHHbIE
XapaKTepUCTUKM OMOPHbIX 3aKPEMNeHNi, OCHOBaHWI ¥ (lyHAAaMEHTOB.

(N3meHeHHasi pegakums, Mam. N 1).

4.2.2 Mpn pacyeTe KOHCTPYKLUMIA 3HAYEHUs Harpy3oK M BO3AEWCTBWIA, a TaKxe
npefenbHble 3HaYeHWst NPOrMGOB U MEPEMELLEHUN 3NIEMEHTOB  KOHCTPYKLIMIA
cregyeT npuHUMaTb cormacHo TpebosaHusim CM20.13330, CM 43.13330 u
pasgenoB 16 n 17 HacToALLMX HOPM.

(N3meHeHHasi pegakums, Mam. N 1).
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4.2.3 3a pacyeTHylo TemnepaTtypy B panoHe CTpouTerbCTBa criedyeT NpuHUMaTh
TemnepaTypy HapyxHoro Bo3ayxa Haubornee XornofHblX CyTOK 06ecneqeHHOCTbIo
0,98, onpeneneHHyto cornacHo CI1 131.13330.

PacyeTHasi TexHorornyeckasi Temneparypa ycTaHaBnvMBaeTCs 3ajaHveM Ha
pa3paboTKy CTPOUTENLHOM YacTH NPOEKTa.

(N3meHeHHas pegakums, Uam. N 1).

4.2.4 PacyeTHble CXeMbl 1 OCHOBHbIE MPEANoChINKM pacyeTa JOSKHbI OTpaxarb
NeNCTBUTENbHbIE YCIOBUA PaboThl CTarbHbIX KOHCTPYKLIWIA.

PaccmatpuvBatoTcs criegytoLme pacyeTHble MoAe HECYLLMX KOHCTPYKLUIA:

oTAenNbHble KOHCTPYKTUBHBIE SMIEMEHTHI (HanNpuMep, pacTsHyTbIe U cxaTble
CTepXHW, 6arnkun, CTONKM U KOMOHHBI CMIOLLHOMO CeYeHust U Ap.);

NIIOCKUE WM NPOCTPAHCTBEHHLIE CUCTEMBI, PACKPenieHHblE (HECBOGOAHbIE -
puUcyHOK 1, a); cucTemy CriedyeT CuUuTaTb PaCKPENNeHHOW, €CNM KOHCTPYKLMsS
packpenneHusi He MeHee YeM B 5 pa3 yMeHbLLAET ropu3oHTarbHble nepemMeLLeHns
CUCTEMbI; pPacyeT TaKkuUX KOHCTPYKLMA MOXeT GblTb BbINOMHEH MyTeM pacyeTa
OTAEmNbHbIX 3IEMEHTOB C YY4eTOM WX B3aUMOAEWCTBUS Mexay coGon W C

OCHOBaHVeM;
Nrockue U NPOCTPaHCTBEHHbIE CUCTEMbI, HepackpenneHHble (CBOGOAHbIE -

pucyHok 1, 6); Npy pacyeTe Takux KOHCTPYKLWIA, Hapsiay C NPOBEPKON OTAEMbHbIX
3MIeMeHTOB, CrieflyeT Y4uTbiBaTb BO3MOXHOCTb  [JOCTWXEHWS NpeferibHoro

COCTOAHUSA CUCTEMbI B LLENOM;
JMCTOBbIE KOHCTPYKLMM (060MOYKM BpaLLEeHus).

PucyHok 1 - CxeMbl CUCTEM pacKpenmneHHbIX U He pacKkpenneHHbIX oT
nepemeLLeHuUi

a)

PucyHok 1 - CxemMbl CUCTEM pacKpenneHHblX (a) M He pacKpenmneHHbIX OT

nepemetleHni (6)

4.2.5 TIpocTpaHCTBEHHble CTanbHble KOHCTPYKLMM CReayeT, Kak npaBuro,

paccynTbiBaTb Kak efuHble CUCTeMbl C Yy4eToM (baKTOpOB, onpegensowmx
HanpshkeHHoe W [edopMUPOBaHHOE COCTOSIHUE, OCOBEHHOCTU B3aWMOAENCTBUS
3MEMEHTOB KOHCTPYKLMIA Mexay coGOW U C OCHOBaHUEM, FEOMETPUYECKON W
N3NYECKON HEIMHEHOCTIN, CBONCTB MaTepuarnos 1 rPYHTOB.

[lonyckaeTcs BLINOMHATL NPOBEPKY YCTONYMBOCTU CTEPXHEBBLIX KOHCTPYKLIWIA (B
TOM 4uCrie MpOCTPAHCTBEHHbIX) C  UCMOMb3OBaHMEM  CepTUMLIMPOBAHHBIX
BbIYMCIIUTENbHbBIX KOMMNEKCOB KaK MAean1aupoBaHHbLIX CUCTEM B MPEANONOXeHUN

ynpyrvx gedopmauimii ctanm.

42,6 OueHky OOLUE YCTOWYMBOCTM Kapkaca [AOMycKkaeTcsi NpOV3BOAUTL MO
HegeopMUpOBaHHOW CXeme A1sl KapKacoB PaMHOM (C XECTKUMM y3namu purenei ¢
KONOHHaMM), paMHO-CBA3EBON (PaMHbI kapkac C BepTuKanbHbIMU AnadparMamm
KECTKOCTU WM XECTKMMW BCTaBKaMW) U CBA3EBOI (6e3purenbHbIi kapkac unv ¢
HEXECTKUMM y3MamMu pureneil ¢ KOMOHHamM) CUCTEM, KOTOpble WMEKT B CBOEM
cocTaBe MNpoOAdoOfbHblE W MOMEepeYHble paMbl U CBSI3W, YCTaHOBMEHHble B
Co0TBETCTBMM C 15.4 HACTOALLWMX HOPM.

B pamHO-CBA3€BOVi UNv B CBA3EBOW CUCTEMaX, KOITa y3arbl CBA3eBOro Grioka He
COBMaAaloT C y3namu Kapkaca, pacyeT crielyeT BbINOMnHsATb Mo AedopMUPOBaHHOM
cxeme (C yHeTOM reoMETPUYECKO HENMHEHOCTU CUCTEMBI).

4.2.7 OrnemeHTbl KOHCTPYKLWA, paccMaTpuBaemble B HACTOSILMX HOpMax,
nogpasgenslTcs  Ha TP knacca B 3aBMCUMOCTM  OT  HamnpsbhkKeHHo-
nAedopmmrpoBaHHoro cocTosiHus (HOC) pacyeTHOro ceyeHus:

1-it knacc - HOC, npy KOTOPOM HanpsBKeHWst MO BCEW MIowaan CeYeHust He
NPEeBbILWAOT  PacYeTHOro  COMPOTMBIIEHWS  CTamm |0| kS Ry (ynpyroe cocTosiHve
ceyeHust);

2-i knacc - HOC, npy KOTOPOM B OAHON YacTu CeyveHust |U| <R, a B apyron
|0| = R} (ynpyronnacTuieckoe COCTOSIHUE CEYEHUs!);

3-n knacc - HOC, npu KOTOpOM MO BCeW MroWaau CceyveHus |0\=RJ,
(NnacTM4ECcKoe COCTOSIHME CEHEHUs], YCTOBHbI NNAcTUYECKUIA LLIAPHUP).
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4.2.8 BykBeHHble 0603HaYeHNst BENMYMH, UCMOSb30BaHHbIE B HACTOSILLMX HOpMAX,
npuBeaeHs! B npunoxennn b.

4.3 Y4yeT Ha3Ha4yeHUA U yCNoBUIN paboTbl KOHCTPYKLUN

4.3.1 B 3aBMCMMOCTM OT Ha3Ha4eHWsl, YCIoBWA paboTbl M HaMUuusi CBapHbIX
COe,ElVIHeHI/II;I KOHCTpYyKUMK crieqyeT nogpasfensaTb Ha veTbipe rpynnbl COrmacHo
NPUNOXEHUIO B HAacTosLLWX HOPM.

4.3.2 MNpun pacyeTe KOHCTPYKLUIA U COeAMHEHWIA CNEAYeT YUUTbIBaTb:

KOS(*I*WILI,VIeHTbI HaAeXHOCTU NO OTBETCTBEHHOCTU ‘fy , MPUHMMAEMble COrnacHo
TpeboBanusim CI 20.13330;

Koa(pdMLMEHT HagexHocTn 1, =1,3 ANs  9feMEeHTOB  KOHCTPYKLWA,
paccUnTbIBAEMbIX Ha MPOYHOCTL C UCMONMb30BAHWEM PaCYETHBLIX COMPOTUBIEHUI

Ry;

KO3pPULIMEHTBI YCIOBUIA PaboTbl 3NIEMEHTOB KOHCTPYKLIMIA U COEAVNHEHUI . ,

Yol U ¥y, NPUH no 1abnmue 1; nyHkTy 7.1.2; Tabmvue 45 u pasgenam 14,
16, 17 n 18 HaCTOSILLUX HOPM.

Tabrumua 1

BOrnemeHTbl KOHCTPYKLUIA KoadbdpmumeHTbl

ycroBwii paboTsl ¥,

1 Barnku CnroLHOro ceyeHus u cxatble anemeHTbl depm || 0,90
nepeKpLITUIA NoA 3anamu TeaTpos, knyboB, KMHOTeaTpoB,
noa  TpubyHamu, Mo MOMELUEHUSIMM  MarasvHoB,
KHUFOXpaHWMULLY, M apXMBOB W T.N. NpPU  BPEMEHHOM
Harpyske, He NpeBblLLALOLLE BEC NepeKpbITUi

2 KomnoHHbl OOLUECTBEHHbIX 3[4aHU Mpu NocTosiHHOM || 0,95
Harpyske, paBHOM He MeHee 0,8 pacyeTHoi, u onop
BOAOHAMOPHbIX GaLleH

3 KomnoHHbI OAHO3TaXHbIX MPOW3BOACTBEHHbLIX 3aaHui c || 1,05
MOCTOBbIMMW KpaHamu

4 CxaTble OCHOBHble 3reMeHTbl (kpome omnopHbIx) || 0,80
PeLLeTKM COCTaBHOIO TaBPOBOro CevYeHnss U3 ABYyX Yrofikos
B CBapHbIX chepMax MOKpbITWIA 1 NEPEKPLITUIA NpW pacyeTe
Ha YCTOMYMBOCTb YKa3aHHbIX 3/IEMEHTOB C MMOKOCTbIO A
60

5 PacTsiHyTble 9nemMeHTbl (3aTsxku, TArW, OTTsHKM, || 0,90
noABeckv)  MpM  pacyeTe  Ha  MPOYHOCTb MO
HeocriabneHHoMy ceyeHuto

6 OnemMeHTbl KOHCTPyKUMiA u3 cTarm ¢ npegernom || 1,10

TekydecT Ao 440 H/MMZ, Hecyume CTaTM4ECcKy
Harpysky, Mpu pacyeTe Ha MPOYHOCTb MO CEYEHWIo,
ocnabneHHomy oTBepcTusMM  Ans  GontoB  (kpome
PPUKLMOHHBIX COEAUHEHWIA)

7 CxaTble ONeMeHTbl peLleTKU MPOCTPaHCTBEHHbIX
peleTyaTbIX KOHCTPYKUMIA U3  OAMHOYHBIX  YrOrikoB,
npVKpennsiemble OfHOW MOMKOW (ANA HepaBHOMOMOYHbLIX
YronkoB - 6orbLLel NonKoi):

a) HermocpeacTBEHHO K MosicaM CBapHbIMM LuBaMy 1Mo
nByms 6ontamu 1 6onee, ycTaHOBMNEHHbIMU BAOMb Yrorka:

packocbl Mo pucyHky 15, a n pacnopku no pucyHky 15, 6, || 0,90
B, &

packocbl No pucyHky 15, B, T, 4, € 0,80

6) HernocpeaCcTBEHHO K mosicam ofHUM GonTom unm yepes || 0,75
(hacoHKy HE3aBUCHMO OT BUAA COeAUHEHUs!
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8 CxaTble aneMeHTbl U3  OAMHOYHbIX  Yronkos, | 0,75
NPUKPENnsemblX O4HOM MOMKOW (ANs HepaBHOMOMOYHbBIX
YrOSIKOB - MEHbLLEV MOJKOIA), 3@ UCKITIOYEHNEM 3NIEMEHTOB
NNOCKUX quM N3 OOWHOYHbBIX YrOfikOB W 3IIEMEHTOB,
yKa3aHHbIX B No3vuun 7 HacTosien Tabnuupl, packocos
no pucyHky 15, 6, npukpennsiemMblX HEMOCPEACTBEHHO K
nosicam cBapHbIMM LWBamn o aByms Gontamu u Goree,
YCTaHOBMEHHbIMW BAOMb Yronka, W NNockux depm u3
OAWNHO4HbIX YronkoB

9 OnopHble NAUTLI U3 CTanu C NpeaenoM TekydecTn Jo

390 H/MM2, Hecyume CTaTUYECKYID Harpy3Ky, TOSLLMHOM,

MM:

a) go 40 1,20
6) cB. 40 0o 60 1,15
B)"60" 80 1,10
Mpumeyaxus

1 KoadhpmumeHTsl ¥, <1 npu pacyeTe COBMECTHO Y4UTbIBATL HE CliEayeT.

2 Mpw pacyeTe Ha MPOYHOCTL MO CEYEHUIO, OcrabneHHOMy OTBEpCTUAMU Anst
6onToB, KO3hdMLUMEHTBI YCrOBUIN paboTbl, NPUBEAEHHbIE B NO3MUMSX 6 1 1; 6 1
2; 6 1 3, criepyeT y4uTbIBaTh COBMECTHO.

3 MNpu pacyeTe OMNopHbIX NAUT KOIMMULNEHTLI, NPUBEAEHHBbIE B NO3ULUAX 9 1
2,91 3, crieayet yuuTbiBaTh COBMECTHO.

4 KoahhmLMeHTb! ANst 3NeMeHTOB, NpuBeAeHHbIX B no3vuuusx 1 u 2, cnegyet
YYUTBIBATL TaKXe NPy pacyeTe UX CoeANHEHWIA.

5 B cryyasix, He OrOBOPEHHbIX B HACTOsILLEN Tabnuue, B oopMmyriax crieqyet

npuHumate ¥, =1.

OTHOLLEHME KPUTUHECKOMN Harpy3Kku K pacHeTHOMN Arst CTEPXHEBLIX KOHCTPYKLINA,
paccunTbiBaeMbIX Kak WAeanu3npoBaHHble MPOCTPaHCTBEHHblE CUCTEMbl C
MCMOSb30BaHNEM CEPTUCMLIMPOBAHHBIX BbIYUCIUTENBHBLIX KOMIMMEKCOB (COrMacHo
4.2.5, , fOMKHO ObITb HEe MeHblle KOdMLIMEHTa HALEXHOCTU MO YCTONYMBOCTM

cuctembl r; =1,3.

(M3meHeHHan pegakuus, U3m. N 1).

4.3.3 Mpn NpOeKTUPOBaHUN KOHCTPYKLIWIA, MOABEPraloLLMXCS HeNnocpencTBEHHOMY
BO3AEWCTBMIO MOABWXHBIX, BUOPALMOHHBIX W APYrUX NEepeMEeHHbIX Harpy3ok,
BbI3bIBAIOLLMX YCTarnocTb MeTanna, CrneayeT NPUMEHSTb Takue KOHCTPYKTUBHbIE
PeLleHns, KOTOpble He Bbl3blBaOT 3HaYUTENBHON KOHUEHTpauuu HanpsxeHusa, u
crepyeT BbINOMHSTL PacyeT Ha ycTarnocTb.

4.3.4 TNpy NPOEKTUPOBaHUN KOHCTPYKLIMIA, BO3BOAWMBIX UMW 3KCMIyaTUpyeMbIX B
YCNOBUAX HU3KKUX TeMnepaTtyp, NpyU KOTOPbIX MOBbILLAETCA BO3MOXHOCTb XPYMNKOro
paspyLLeHusi, criefyeT yunTbiBaTk TpeboBaHUst K MaTepuany, KOHCTPYMPOBaHWIO 1
TEXHOMOTMMN N3rOTOBIIEHNS.

4.3.5 lMpn npoekTUpoBaHUM CBapHbIX KOHCTPYKLWIA credyeT CHWxaTb BpeaHoe
BMMSIHAE OCTaTOMHbIX AeopMaLin U HanpsXeHW, B TOM YWCIIE CBApOYHbIX, a
Take  KOHUEHTpaLuM  HanpsbkeHwid, npegycmaTpuBasi — COOTBETCTBYHOLLME
KOHCTPYKTMBHbIE  pelleHnss (C  Haubonee paBHOMEPHLIM — pacnpeaeneHuem
HanpshkeHWii B arieMeHTax 1 aetansx, 6e3 BXOASLMX YITOB, Pe3kux nepenagos
CeYeHUs 1 [pyr1X KOHLIEHTPaTOPOB HaMPsKEHWI) N TEXHONMOrMYeckne MeponpusTus
(nopsipok c60pKM 1 CBapkW, NpeaBapuUTeNbHbIN BbIMMG, MexaH4eckyto o6paboTky
COOTBETCTBYIOLLWMX 30H MyTeM CTPOXKM, (pe3epoBaHWs, 3a4ncTku abpasuBHbLIM
Kpyrom u ap.).

5 MaTtepmanbl ANA KOHCTPYKLUA N COeAUHEHUN

5.1 Tpy HasHa4YeHWM CTanu AN KOHCTPYKUWUIA CriesyeT yuuTbiBaTb  rpynny
KOHCTPYKLMIA, pacyeTHylo Temnepatypy, TpeboBaHUs Mo y4apHOW BSI3KOCTU W
XMMNYECKOMY COCTaBY COIMMACHO NPUNOXeHNIO B.
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5.2 [InA KOHCTPYKUMIA CriefyeT WCnonb3oBaTb (PACOHHBIA (Yronku, ABYTaBpbl,
LUBESNepbl), NMCTOBOW, LUMPOKOMOJSIOCHBIA YHUBEPCANbHbIA MPOKaT U THyTble
npocunu ¢ TexHudeckumm TpebosaHusimm no [OCT 27772, TOCT 14637, TOCT
535, COCT 19281, TOHKONMCTOBOM NpokaT 13 yrnepoaucTon ctarm no FOCT 16523
M 13 CTanu NoBbILIEHHOW NpovHocTh - no FOCT 17066, xonogHorHyTbie npodmnm
no [OCT 11474, npodmnun rHyTble 3aMKHyTble KBapaTHble U MPSIMOYrofibHbIE MO
[OCT 30245, copToBoii npokat (kpyr, kBagpat, nornoca) no [OCT 535 n[OCT
19281, oanekTpocBapHble  Tpybbl no[OCT 10705 n[OCT 10706
ropsiyeedopmMmnpoBaHHble Tpybbl no FOCT 8731.

[lonyckaeTcsi MCMonb3oBaTh ApYyrie Matepuarbl, UMeloLpe cepTudmkat
COOTBETCTBUS YCTAHOBNIEHHOW (DOPMbI, MPU YCOBUW BbINONHEHWUS1 TpeGoBaHuii
NPUAOKEHUSE B HACTOSILLMX HOPM K MEXaHWYECKUM CBOWCTBAM U XUMUYECKOMY
cocTasy.

B 3aBMCHMOCTM OT 0COBEHHOCTE KOHCTPYKLIWIA U Y3rOB PeKoMeHayeTcs npu
3aKase CTanm yuuTbiBaThb Knaccudykauuio NMMCTOBOrO npokaTa B 3aBUCMMOCTM OT

3HAYeHNsA OTHOCUTESBHOTO CyxeHNa v, (cm. 13.5) no FOCT 28870.

[ns obecneyeHuns npeaena orHeCTOMKOCTH (45 MWH) Ana Bcex rpynr, CornacHo
NPUNOXEHUI0 B, OTKPbITbIX KOHCTPYKLMIA (CM. HE3aBMCUMMO OT pacy4eTHOM
TemnepaTypbl CriefyeT HasHavaTb npokat w3 ctarm 06MB® no [3]*, mmelowein
pacyeTHble xapakTtepucTukm ctarm C345-4 no [OCT 27772, wnu npokat 13 Apyrux
cTarnen, obecneyvBaloLyX Npeaen orHeCTONKOCTU 45 MUH.

* Moa. [3]-[5] cm. paspen Bubnuorpadwmsi, 3gece u panee no TeKCTy. -
MprmeyaHve narotoBuTens 6a3bl AaHHbIX.

(N3meHeHHas pegakumsi, Mam. N 1).

5.3 AN oTIMBOK (OMOPHbIX YacTen u T.M.) cneayeT NpUMeHsiTb ctanb Mapok 1571,
2511, 3511 wn 4511, ynosneTBopsiowyto Tpebosanusm [OCT 977 ans rpynn: |l
(OTIMBKM OTBETCTBEHHOTrO Ha3HaYeHws [Ans AeTarneid, pacCyuTbiBaeMblX Ha
NpOYHOCTb, paboTalomx NpuU CTaTMYEeCKUX W NepeMeHHblx Harpyskax) wunm il
(oTnMBKM 0COBO OTBETCTBEHHOrO HasHaYeHusl Anst AeTaneil, pacCcyYMTbiBAEMbIX Ha
MPOYHOCTb,  paboTalumx Npu  AWHAMWYECKWX  Harpyskax). PacyeTHble
COMNpOTMBIEHUS OTNIMBOK U3 CEPOro YyryHa creayet npuHumaTts no Tabnvue B.9.

Ona otrmeok rpynn Il u Il MOryT NpMMeHATLCS HU3KOMErMpoBaHHbIe CTamm no
COrMacoBaHMio C OpraHu3aLueil - CocTaBuUTenem HopM.

5.4 [nAa ceBapku CTanbHbIX KOHCTPYKLWIA creayeT MPUMEHsTb: 3MeKTpoAbl Ans
py4Hoii ayrosoi cBapku no [OCT 9467; cBapouHyto npoBosioky no FOCT 2246,
dmocel  no [OCT 9087, nopolukoByto nposorioky no [OCT 26271 pans
aBTOMaTUYECKOW 1 MEXaHU3MPOBAHHOI CBapKku B COOTBETCTBUM C Tabrmuen .1, a
Takxe yrnekucnbiii ra3 no COCT 8050, aproH no [OCT 10157.

[MpuMeHsiemble CBapoYHble MaTepuanbl U TEeXHONOTUsSi CBapKU [OImKHbI
obecneunBatb 3HaueHue BPEMEHHOr0 COMPOTUBIIEHMA MeTanna wBa He Huxke

HOPMATWBHOIO 3HAYEHWS BPEMEHHOTO COMPOTUBIEHUSI Ky, OCHOBHOTO MeTarna, a
Takxke 3HaYeHWsi TBEPAOCTM, YAAPHON BSIBKOCTU WM OTHOCUTENBHOTO YANMHEHWS
MeTarnna  CBapHbIX  COEAMHEHWA,  YCTAHOBIEHHblE  COOTBETCTBYHOLLMMI
CTaHAapPTaMM 1 TEXHUYECKUMU YCTIOBUSIMUA.

5.5 [ina 60onTOBLIX COeAVHEHWI crieayeT NMPUMEHsTb CTarbHble 6OnThl U raiiku,
yaoBneTBopsitoLye TexHudeckum Tpebosanusim FOCT P 898-1*, TOCT P 52628, n
wanbel, ynosneteopstoume TpedbosaHuam [OCT 18123, a Takke BbICOKOMNPOYHbIE
6onThl, ykadaHHble B 5.6, TOCT P MCO 4759-3 n [OCT P NCO 8992.

* BeposiTHo, olumbka opurvHana. Crnegyet yutatb: [OCT P UCO 898-1-2011. -
MprmeyaHue narotoBuTens 6asbl AaHHbBIX.

BonTbl crepyeT npumensite no [OCT 7798 wn[OCT 7805 cornacHo
Tpe6oBaHuaM Tabmmubl [.3.

Faiiku cnepyeT npumensaTe no FOCT 5915 n [[OCT 5927. MNpu pabote GonTos
Ha Cpe3 W pacTsikeHWe KracCbl MPOYHOCTU raek CcreayeT npuHUMaThL B
COOTBETCTBUM C KNAccoM npoyHocTu Gonros: 5 - npu 5.6; 8 - npun 8.8; 10 - npu 10.9;
12-npn 12.9.

Mpu paboTe 6ONTOB TOMLKO Ha CPes3 AOMYCKAETCA NPUMEHSTL KIAacc NPOYHOCTY
raek npw krnacce npo4HocTv 6onros: 4 - npu 5.6 1 5.8; 5 - npn 8.8; 8 - npn 10.9; 10 -
npu 12.9.

LWawbbl cnegyeT npumeHsTh: kpyrble no FOCT 11371, kocble - no FOCT 10906
1 NPYXUHHbIE HopMarbHble - no FOCT 6402.

BbicokonpouHbiMi Gontamu crnegyeT cuutath GonThl Knacca NpoYHOCTU He
Hwke 10.9.

(M3meHeHHas pegakuus, Usm. N 1).

56 [Ons GpUKUMOHHBIX W NaHUeBbIX COEAUHEHW credyeT  NpUMEHSITb
BbICOKOMPOYHbIE BOIThI, ravku U Waibbl, yooBneTopsiowye TpebosaHusm FOCT
P 52643, a ux KOHCTpyKUuiO 1 pa3mepbl 6onToB npuHumats no [OCT P 52644,
raiiku v Wwaiibbl k HuMm - no FOCT P 52645 n TOCT P 52646.

[ina donaHueBbIX COeanHEHUA crieqyeT MPUMEHSITb BbICOKOMPOYHbIE GonThl
Knumatuyeckoro ucnonHexus Xl.

5.7 JonyckaeTcsi NpUMEHeHNEe BbICOKOMPOYHbIX BOMTOB MO ApYrUM cTaHaapTam n
TY ¢ TexHndeckumu TpeboBaHMAMU He Huxe ykadaHHbix B [OCT P 52643 npu
Hamm4um cepTudmkaTa ycTaHOBIIEHHON pOpMbI.
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5.8 Bbibop mapok ctamm Ans yHaameHTHbIX GOMnToB crieqyeT npou3BoAuTb MO
[OCT 24379.0 v Tpe6oBaHWsIM, NpvBeAeHHbIM B Tabmmue .4, a X KOHCTPYKLIMIO 1
pa3mepbl npuHumMaTb no FOCT 24379.1.

Bontbl (U-06pa3Hbie) Ans KpenneHns OTTSHKEK aHTEHHbIX COOPYXEHUIA CBA3N, a
Takke U-obpasHble W dyHAameHTHble GonTbl  OMOp  BO3AYLUHLIX  NHWIA
aneKkTponepenayn u pacnpeaenuTenbHbIX YCTPOUCTB criedyeT NPUMEHsTb U3 cTanm
Mapok, Takxe ykasaHHbix B Tabrmue 4.

AHKepHble 60MTbI crieAyeT NPUMEHsTL cornacHo TpebosaHusim CI143.13330.

(N3meHeHHasi pegakums, Mam. N 1).

5.9 Taiiku ans dyHaameHTHbIX M U-06pasHbix GonToB AvameTpoMm A0 48 MM
cneagyeT NPUMEHsATb Mo TexHudyeckum TpeboaHuaM [OCT 5915 ¢ TexHUyYeckumu
TpeboBaHusamu no FOCT P 52628, cBbille 48 mm - no COCT 10605.

[ns dyHaameHTHbIX 6onToB M3 ctarm Ct3nc2, Ct3cn2, Ct3nc4, Ct3cnd
aviameTpoM Ao 48 MM criedlyeT NpUMEHSTL ranku knacca npodHoctv 4 no [OCT P
52628, nnameTpom caebille 48 MM - U3 MaTepuana He Hwxe rpynnbl 02 no FOCT
18126.

Ana dyHaameHTHbIX 6onToB AuameTpom Ao 48 Mm 13 ctamm mapku 09M2C un
apyrux ctanein no FOCT 19281 criegyeT NPUMEHSTh raiky Kracca npoYHOCTU He
Hwke 5-ro no FOCT P 52628, nuameTpom cBbille 48 MM - U3 MaTepuana He Hike
rpynnel 05 no FOCT 18126. [onyckaeTcs MPUMEHsITb ralku M3 cTanu Mapok,
NpUHUMaemblx Ans 6onToB.

5.10 Ons wapHupoB, kaTkoB n GonToB, paboTalowmx B KayecTBe LUApHUPOB, a
TaKkxe noAKnagHbIX NUCTOB MO KaTku, criedyeT MPUMEHATb MOKOBKU I'IO@
35.13330.

(M3meHeHHan pegakums, Usm. N 1).
5.11 NS Hecyumx 3MeMEHTOB BUCSYMX MOKPbLITUN, OTTSDKEK OMOP BO3AYLUHbLIX
NMHWIA BnekTponepeaayyn, pacnpefenmTenbHbIX YCTPOWUCTB, KOHTaKTHbIX CeTel
TpaHcnopTa, MayT 1 GalleH, a Takxe HanpsiraembIX 3NEMEHTOB B NPefiBapUTENbLHO

HanpsikeHHbIX KOHCTPYKUUAX CreayeT NPUMEHATb:

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

KaHaTbl aBoviHomn ceuBku no FTOCT 3066; FTOCT 3067; [OCT 3068; [OCT 3081;
F'OCT 7669; FOCT 14954;

KaHaTbl 3aKpbiTble Hecyuwe no FOCT 3090; FOCT 18901; FOCT 7675; FOCT
7676;

nyyku W Npsau napannenbHbIX MNPOBOMoK, (POpMUPpYEMbIX U3 KaHaTHO
NpoBOMoKK, yaosneTsopsitoLLeit TpebosaHusm FOCT 7372.

5.12 ®dusnyeckure XapakTepuUCTUKW MaTepuanos, MPUMEHSIEMbIX ANS CTarnbHbIX
KOHCTPYKLWIA, CrieayeT NpuHUMaTh COrNacHo npunoxenuio .

6 Pac4yeTHble XxapakTepuCTUKM MmaTepuanos U
coeAuHEHUN

6.1 PacyeTHble CONpOTVBIIEHUSI MpoKaTa, MHyTbIX Npodvnen v Tpyb Anst pasnyHbIX
BUAOB  HaNpsPKEHHbIX COCTOSHWIA  cCrefyeT  OnpeaensTe no  copmynam,

nNpuBeAeHHbIM B Tabnuue 2, e HOpMaTvBHble COMPOTUBIIEHUS Ry U Ry
cregyeT NPUHUMATL COIMMACHO CTaHA4apTaMm U TeXHUYECKUM YCIIOBUAM.

Tabnmua 2
HanpsikeHHoe cocTosiHue PacueTHble
COMpPOTMBIIEHNs MpokaTa
1 Tpyo
PacTtsixeHue, cxatve, n3rmb:
o NpeAerny Teky4ecTu _
Ry = Ryn ! Y
MO BPEMEHHOMY COMPOTUBIIEHNIO _
p y p RH - R‘U?‘! ‘“fm
[0%:1:17]3 E
Ry = 0588y, /1y
CwmsTve:
TOPLIEBOI MOBEPXHOCTM (MPY HANMYUM NPUTOHKM) R o-R_4
p " San ! m
MeCTHOE B LIMMMHAPUYECKUX LLapHMpax (Landax) npu R =058 f
NMOTHOM KacaHun fp T
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[nameTpanbHoe cxaTue KkaTkoB (npu cBOGOAHOM
KacaHMM B KOHCTPYKUMSIX C  OrpaHU4eHHomn
NOABWKHOCTbIO)

Rog =0,025R,, [y,

3HaveHnss KO3MUNEHTOB HaOEXHOCTUM Mo matepuany () NpokaTta, THyTbiX
npocvneit u Tpyb cregyeT NpuHUMaTh no Tabnuue 3.

Tabrwmua 3

KoadbdpurmeHt
HafeXHOCTN

[ocynapcTBeHHbI CTaHOAApPT WM TeXHUYECcKWe YCroBust Ha

npokar 1 Tpybbl no

marepuany ¥m

[OCT 27772 (xpome ctanen C590 mu C590K) wn pgpyras || 1,025
HOpMaTUBHas [AOKyMEHTaUWsi, UCMonb3ylolwas npoueaypy

KOHTPOMsi CBOMCTB npokata no FOCT 27772

[ns npokata ¢ npegernom TekyyecTu cebiwe 380 H/mm? no 1,100

[OCT 19281, ansa Tpy6 no FOCT 8731

Ona ocTtanbHoro npokata wu 1,050

TpeGoBaHUAM HacTOSILLUX HOPM

Tpy6, COOTBETCTBYIOLLMX

[Ona npokata u Tpyb, noctaensembix no 3apybexHoit| 1,100

HOpPMaTMBHOW AOKYMEHTaLUm

3HaueHVs HOPMAaTUBHBIX U PACYETHbIX CONPOTUBIEHWI NPU PACTSKEHWM, CXATUM
1 13rMbe NMCTOBOTO, LUMPOKOMOSIOCHOMO YHUBEPCANbHOMO M (haCOHHOMO mpokarta
npuseaeHs! B Tabnumue B.5, Tpy6 - B Tabrmue B.6.

3HaveHs pacyeTHbIX COMPOTVBMEHUA MpokaTa CMSTUIO TOpLieBON
NOBEPXHOCTM,  MECTHOMY  CMATWIO B LWIMHOPUYECKUX  LIApHUpax U
AviameTpanibHOMY CXaTuio KaTKoB NpuBeaeHbl B Tabmmue B.7.

6.2 PacyeTHble CONPOTMBEHWSI THYTbIX Npodmneit criegyeT NpUHUMaTh paBHbIMU
pacyeTHbIM CONPOTUBIEHUSIM NIMCTOBOrO NPOKaTa, U3 KOTOPOTO OHW U3TOTOBIEHBI.

6.3 3HayeHust pacyeTHbIX COMPOTWBMEHUA OTNMBOK W3 YrNEepoOAUCTON CcTanm
cneayeT NpuHMMaTh no Tabmmue B.8.

6.4 PacyeTHble COMPOTUBIIEHUSI CBapHbLIX COEAWHEHUA ANS PasnUYHbIX BUOOB
COeMHEHWUA U HanpsbkeHHbIX COCTOSHUI credyeT onpedensTb no dopmyram,
npvBefeHHbIM B Tabrmue 4.

Tabrvua 4
CBapHble HanpsikeHHoe XapakTtepuctuka || PacueTHbie
COeAVHEHWS || cocTosiHME pacyeTHoro COMNpOTUBEHUs
CONpoTUBIIEHNA CBapHbIX
coeauHeEH
CTbikoBble || CxaTue, pactsxeHune w || Mo npepeny|l o _ p
u3rne npv || TekyqecTm T
aBTOMAaTUYECKOW,
MexaHW31poBaHHON UM
py4HOn cBapke c
PM3NYECKUM KOHTpPOIEM
Ka4yecTBa WwBa
Mo BpemeHHOMY R
con Wy Ru
POTUBIIEHUIO
PacTsxenne wn  wn3ru6 || Mo npeaeny | »  _qgsg
npu  aBTOMAaTUYECKOW, || TEKy4ecTu W
MeXaHW3NPOBaHHOW W1
Py4HO cBapke
Cposur _
Rws - Rs
C yrnosbiMu || Cpes (yCrioBHbIN) Mo meTansy wea Ry [
wBamm wf ¥
wm
Mo meTanny Rz ~045R,,
rpaHunLbl
cnnaeneHns
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MpumeyaHne - 3HaueHUst KOIPMLIMEHTOB HAZEXHOCTY MO METamly LIBA Tiym
crieflyeT NpuHUMaTh paBHbIMU: 1,25 - NpU Fypyy £490 HMM2; 1,35 - npn By 2
590 Himm 2.

PacyeTHoOe conpoTuBrEHNe CBApPHOTO CTLIKOBOTO COEAMHEHUS 3NIEMEHTOB U3
cTaneil ¢ pasHbIMM HOPMAaTVBHLIMU COMPOTUBMEHVAMMW CriedyeT MpUHUMaTb Kak
AnA CTbIKOBOrO COEAMHEHUA U3 CTann C MEeHbLUMM 3Ha4YeHMeM HOpMaTMBHOIO
CONpPOTUBIIEHUSA.

3HaYeHs HOPMATUBHBIX ( Ry ) U PACHETHBIX ( iy ) COMPOTUBMEHM  MeTanna
YIMOBbIX LLUBOB NpMBEAEHbI B Tabmmue [.2.

6.5 PacyeTHble CONpOTUBIIEHUst OAHOBOMTOBOMO COeAUHEHUs CriefyeT onpeaensiTh
no dopmynam, npuBeAeHHLIM B Tabnuuie 5.

Tabrwmua 5
HanpsbkeHHoe || YcnoBHoe PacueTHble  conpoTuBneHnsi  ogHOBONMTOBbIX
cocTosiHVe 0603HaueHwe || coenuHeHnin
cpesy W pacTshkeHUio GONToB || cMATUIO
KMaccoB NPO4YHOCTN COEAVHSIEMbIX
3nemMeHToB
56 |58 8,81(10,9 || 12,9
Cpes 0,42 0,41 0,35 |-
P Ry i 0,40 Ry
Rbu:u Rbun Rbu:u
PacTtsxeHne 045 |- - -
Ry ’ 0,54 Fyyn
Rbu:u
CwmsiTue:
6onTbl kmacca| -
TOYHOCTU A Rap 1604,
GonTbl knacca -
1
To4HocTU B 358,
* Ry criepyeT onpenensTe Ans COBANHAEMbIX 3TIEMEHTOB 13 CTanM C MPeaesiom
TeKky4ecTn 8o 440 Hivm 2,

3HaYeHWs1 HOPMAaTUBHBIX U PacYETHbIX COMPOTUBIEHUIA CPE3Y U PacTSHKEHMIO
ctanm 6onToB B OQHOGOMTOBLIX COEAMHEHUsX npuBeAeHsl B Tabmnuue 5, a
CMSATUIO 3IEMEHTOB, CoefuHsieMbIx 6GonTamu, B Tabnuue I.6.

6.6 PacueTHoe COMpOTVBIEHWNE PaCTSKEHWIO (PyHAAMEHTHBIX N aHKEPHbIX GonToB

Ry, crnenyet onpenenstb no dopmyne

Rba = ngRyn . (1)

3HaYeHVs pacyeTHbIX COMPOTUBIEHWA PACTSKEHUIO PyHAAMEHTHBIX GonToB
npvBefeHbl B Tabnvue I.7.

PacyeTHoe conpoTusrieHue pacTshkeHunto U-06pasHbix GomnToB Ajypy, ykadaHHbIX
B 5.8, cnepyet onpeaenats no dopmyne

Ry = 0858, . 2)

6.7 PacueTHoe COMPOTUBMEHWE PACTSHKEHUIO App  BbICOKOMPOYHBIX 6GONTOB,
yKa3aHHbIX B 5.5, crnegyeT onpefensite no dopmyne

Ry = 0.7 R, (3)

roe Fy,y, - HOpMaTMBHOE COMPOTYVBrEHWe GonTa, NPUHUMaeMoe CorrnacHo Tabnuue
L8
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6.8 PacyeTHoe CONpOTUBIEHNE PACTSIKEHWIO BbICOKOMPOYHOWN CTarnbHOW NPOBOMOKMN

Ry , NpUMeHsiemMoit B BUAE NYYKOB UM NPsinen, CrieayeT onpeaensTs no gopmyre

Ry = 0.63R,,. (4)

6.9 3HauyeHne pacyeTHOr0 COMPOTUBNEHUSI (YCWUNWSA) PacTSKEHWIO CTarbHOro
KaHaTa criegyet NPUHUMaTb PaBHbIM 3HAYEHUIO Pa3PLIBHOMO YCUIMSl kaHata B
uernoM, YCTaHOBMIEHHOMY roCyAapCTBEHHbIMW CTaHA4apTaMn UM TexXHU4eCKUmMu
YCIOBWSIMM Ha CTasnbHble KaHaTbl, [eNeHHOMY Ha KO3PULIMEHT HafeXHOCTU Mo

marepuany ¥, =1,6.

7 Pac4yeT anneMeHTOB CTalNbHbIX KOHCprKLIVIﬁ
MpPU UeHTpPparibHOM pacTAXeHUN N CXXatnumn

7.1 PacueT 3fieMeHTOB CMJIOLLIHOFO Ce4eHus

7.1.1 PacyeT Ha MpPOYHOCTb 3MIEMEHTOB W3 CTalMM C  HOPMaTUBHbLIM

ConpoTMBIIEHNEM R}m %440 H/MMZ npu LEHTpanbHOM PacTSKEHUM WM CXaTum
curoit & criegyet BbINOMHSATL NO dhopmyrne

N

R ©

PacyeT Ha MpOYHOCTb PaCTSHYTLIX SIIEMEHTOB, JKCMyaTauus KOTOpbIX
BO3MOXHa W Mocne [AOCTWXeHUs MeTarvioMm npefena TeKydecTu, a Takxke
PaCTAHYTbIX UMK CXaTbIX 3MIEMEHTOB M3 CTann C HOPMaTUBHbLIM COMNPOTUBIIEHNEM

Ry >440 HiMm? criegyeT BbINOMHsTL Mo dopmyrie (5) ¢ 3ameHoin 3HaveHns Ky

Ha Ry oy

7.1.2 PacyeT Ha NPOYHOCTb CeYEeHUIn B MecTax KpenreHnst pacTAHYTbIX 3/1leMEHTOB
M3 OAMHOYHBIX YrONKOB, MPUKPEnnsiemMblX OAHOW nonkon 6GomnTamu, cnegyet
BbIMOMHATL Mo chopmyrie (5), @ ceYeHuin pacTAHYTOro OAMHOYHOTO yromka W3 cTanm
c npegernom Tekyyectu 4o 380 H/MM2, npukpennsieMoro ofHow noskomn Gonramu,
MOCTaBMEHHLIMW B O[IMH PsiAi MO OCY, PACMONOXEHHOW Ha pacCcTosHUM He MeHee 0,5
& (& - wvpuHa nonku yrorka) oT obylwKa yronka v He MeHee 1,24 (& - guameTp
oTBepCTUst Ans GornTa ¢ y4eToM MOMOXMTENBHOTO AOMycka) OT mepa yronka, no
opmyne

Ny
— =1, (6)
"gnRu et

rAe Yo = (o Ay /Ay +oig)d.
3pech -, - nrowaab ceyeHus yronka HeTTo;

Ay - nrowagb YacTU CeYeHUst NMPUKPensisieMoi MOrkU yronka Mexay Kpaem
OTBEPCTHS 1 NEpoM;

ay, g, & - KOIULIMEHTBI, MPUHUMaeMble Mo Tabnmue 6.

Tabnvua 6
KoadxpuuvenTel 3HaueHst KOAPIMLIMEHTOB y, iy U
npn - onHom  Gomre  Win oy g 215 mez2d npu
PacCTosHAM & , paBHOM KonnyecTBe GOMTOB B pAAY
1,354* ||1,54 |24 2 3 4
o 1,70 1,70 1,70 1,77 1,45 1,17
oy 0,05 0,05 0,05 0,19 0,36 0,47
g 0,65 0,85 1,0 1,0 1,0 1,0
* Tonbko ANA 3rIeMEHTOB PeLLeTOK (PAackocoB M Pacnopok), KpoMe MOCTOSIHHO
paboTatoLLyIX Ha pacTsbkeHue, Npy TONWYHE Nonku A0 6 MM.
O603HayeHus1, NpuHATLIE B Tabnmue 6:
@ - paccTOsiHWe BAOSb YCUIMsi OT Kpas aneMeHTa [0 LeHTpa Grmxaiiero
oTBEPCTYS;
“Fel - PACCTOSIHWE BAOIMb YCUMWS MEXOY LieHTpaMu OTBEPCTHIA.




Mpn pacyete Tsr u nosicoB Tpaeepc, anemeHToB ornop BJl, OPY un KC,
HEenocpeAcTBEHHO MpUMbIKaWMX K y3raMm KpensfieHna npoBOAOB, a TaKxke
3MEMEHTOB, COEAVHAIOLLMX B CTOWKaX y3rbl KPEMyeHWs TAr U pacTsHYTbIX NOSICOB
TpaBepc, kO3hMLIMEHT criedyeT yMeHbLLNTb Ha 10%.

7.1.3 PacyeT Ha yCTOMYMBOCTb 3MEMEHTOB CMIIOLLHOMO CEYeHUs Npu LieHTparbHOM

cxatum  curoin N yposnetsopsioumx TpeboeaHusm 7.3.2-7.3.9, cneayeT
BbINOMHATL Mo chopmyre

¥ o
@ARy'Yc ’

roe ¥ - KOIMMLMEHT YCTOMYMBOCTU MPU LEHTPArbHOM CXaTuu, 3HaveHue
koToporo npu * > 0,4 crnepyeT onpeaensTb no copmyne

v = o,s[a - 8% -30.48% ]r??_ (8)

3HaveHve koacpdmumenTa & B dopmyne (8) crneayeT BeIYMCNATL No hopmyre
B=087(1-at R+ A, 9)
roe h= Aqfﬁ- YCIOBHasi TMGKOCTb CTEPXHST;

o M B - KoapdMUMEHTbI, onpeaensemblie no Tabnuue 7 B 3aBUCMMOCTM OT
TUMNOB CEYEHWIA.

Tabrwmua 7

Tun ceveHunsa 3Hayenus
Koaghdm-
LiMeHToB
0O603Ha- dopma @ g
YeHue
a 0,030,068
b L 0,041,0,09
sle 1 :
+ |
[)
e I_ \/
T T AN
0,04]0,14

MpumeyaHwue - [ins npokaTHbIX ABYTaBPOB BbICOTOW CBbiLe 500 MM Npu pacyeTe Ha YCTOMYMBOCTL B MIIOCKOCTW CTEHKU CriefyeT NPpUHUMaTh TUM CEYEHUS & .

3Havenns koadpdmumeHTa ¥, BbluMcneHHble Mo dopmyne (8), cnepyet
npuHAMaTh He Gonee 7,6/ %2 Npu 3HaUEHUAX YCIIOBHOM MBKOCTK cBbille 3,8; 4,4 1
5,8 oNs TUNOB CEYEHWIN COOTBETCTBEHHO @, & U X < .

Mpu 3HaveHusx 0,4 Ans BCex TUMNOB CeYEHWIt [oMNYyCKaeTCst NpuHUMaThL # = 1.

3HaveHns koadpdmumeHTa ¥ npuseaeHbl B npunoxeHuu [.
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7.1.4 PacuyeT Ha YCTOWYMBOCTb CTEPXHEW W3 OAWMHOYHbIX YrONKOB criegyeT
BbINOMHATL C y4eTom TpeboBanuin 7.1.3. TMpu onpegeneHum mmobKkocTh 3TUX
CTEpXHEN pagMyC WHEpLUUM CeYeHusl yrorka W pacyeTHyl ANWMHY creayeT
npUHUMAaTL cornacHo TpebosaHusm 10.1.4 1 10.2.1.

Mpu pacyeTe NOSICOB W 3NIEMEHTOB peLLeTKM NPOCTPAHCTBEHHbBIX KOHCTPYKLIWIA
13 OVHOYHBIX YTONKOB CrieflyeT BbIMonHsiTh TpeboBaHus 16.12.

7.1.5 CxaTble 3reMeHTbl CO CMMOWHbIMA CTEHKaMu OTKpbIToro [l-o6pasHoro
ceyeHust (PUCYHOK 2) PeKOMEHAYeTCs YKpennsaTb MraHkamMu wiv peLleTkon, npu
3TOM A0IDKHbI ObITb BbINOMHEHbI TpeboBanus 7.2.2; 7.2.3; 7.2.7n7.2.8.

PucyHok 2 - M-o6pa3Hbie ceYeHUs1 aNeMeHToB

a) a) 8)

__J_j___

a - OTKpbITOE; 6, 8 - YKpenreHHble NnnaHkamn nnn peleTkamm
PucyHok 2 - M-o6pasHble ceyeHnst 3neMeHToB

Mpn OTCYTCTBUM MII@HOK MMM PELIeTOK Takue 3MEeMEeHTbl, NMOMMMO pacyeTta Mo
cdopmynie (7) B MMaBHbIX MMOCKOCTAX X —x WY~ , crnegyeT npoBepsTb Ha
YCTOMYMBOCTb NPU U3rMBHO-KPYTUINBHON hopMe NOTepr YCTONHYMBOCTM Mo dhopMyne

N
41, (10)
®y AR}']’-::

30ecb ©; - KOAMLIMEHT, MPUHUMAEMbIN PaBHLIM
@, =) npu ¢ £0,85;
w, =06E+021 <1 npun g, »0,85,

rAe 3Ha4yeHue ¢y crnefyet BblYUCIATL No q)opmyne
01 =760y I )

B dopmyne (11) KOIPIMUMEHT £y  CRIEOYET ONPEAENSTb  COMMACHO

npunoxexnio .

7.1.6 CoeavHeHve Nosica CO CTEHKOM B LIEHTParbHO-CXATOM 3NIEMEHTE COCTABHOTO
CNIOLLHOMO CeYeHUsi CrefyeT paccuMTbiBaTh No dopmMynam Tabmubl 43 pasgena

14.4 Ha cOBUr OT YCMOBHOW MOMNEPEYHON CUrbl Qﬁc , onpegensiemoi no copmyrne
(18), Npu 3aTOM KO3MLMEHT ¥ criedyeT NPUHUMATh B MIIOCKOCTU CTEHKM.

7.2 Pac4yeT anneMeHTOB CKBO3HOIO ce4yeHus

7.2.1 PacyeT Ha NpPOYHOCTb 3MEMEHTOB CKBO3HOMO CEYEHWSI NMPU LIEHTparibHOM

pacTsHKEHUM U CxXaTUM criedyet BbINOMHATL no dopmyre (5), me 4, - nrowaab
CEYEHUsI HETTO BCETO CTEPXKHSI.

7.2.2 PacyeT Ha YCTOAYMBOCTb CXaTblX CTEPXHEW CKBO3HOTO CEYEHWsi, BETBU
KOTOpbIX COEAMHEHbI NNaHKaMW UMK peLleTkamu, crieqyeT BbINOnHATL No dopmyne
(7); npy aToM KOatPPMLIMEHT ¥ OTHOCUTENBHO CBOBOAHON OCK (NEeprneHANKYNSPHO
NrIOCKOCTM NIAHOK UMW PeLLeTOK) creayeT onpeaensaTs no cdopmynam (8) u (9) ans

CEUEHMI  TUNa & C 3aMEHON B HUX 7 Ha Ay . BHaueHne Ay CriedyeT onpenensio

B 38BMCUMOCTM OT 3HAYEHWl o7 , MPUBEAEHHBIX B Tabnuue 8 Arns cTepxHen ¢
YUCIIOM NaHenen, kak NPaBuro, He MEHEe LLECTH.

Tabnvua 8

Tun || Cxema ceyeHust

MpvBegeHHast MBKocTb }\gf' CTEepXXHSA CKBO3HOIO CevYeHuns

C nraHkamn C pelwleTkamu
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@, Wdy OTHOCATCA K CTOPOHam

COOTBETCTBEHHO & 1 &)

3 ¥ Mg = Mg + 08201+ )N (14)
_Iyh
x ﬂ{/ “l’\\\r E3 Kt

0O603HayeHus, NpuHATLIE B Tabnmue 8:
}\J - TMBKOCTb CKBO3HOTO CTEPXHS B LIENOM B MIOCKOCTM, NepreHanKYNsipHoi ocu ¥ ~ ¥ ;

Az - HaMBOMbLLAS U3 TMBKOCTEN CKBO3HOTO CTEPXHS B LIENIOM B NIOCKOCTSIX, NEPNEHANKYNSAPHBIX OCK x = x WM
Y-y,

Hp1, Ap2, Mgz - MOKOCTU OTAENbHbIX BETBEM NpWU W3rMGe B MIOCKOCTSX, MEPrNeHAMKYMSPHBLIX OCAM

COOTBETCTBEHHO 1-1, 2-2 1 3-3, Ha y4acTkax MeXdy CBapHbIMM LUBAMW UMW KPaHUMK GorTaMu, NMpUKPEnIsioLmMm
nnaHKku;

& (&, &y) - paccTosiHME MeXay OCAMN BETBE;

d , Iy - paamepbl, onpeaernsieMble no pucyHkam 3 u 4;

A - nrowaab ceveHns BCEro CTEPXHS;

g1, g2 - NNOWAAN CeYeHUt PacKoCOB PELLIETOK (MPU KPECTOBOM peLLETKe - ABYX PACKOCOB), PaCcMONOKEHHbIX
COOTBETCTBEHHO B MIIOCKOCTSAX, NEPNEHANKYNAPHbLIX ocam 1-1 1 2-2;

433 - nnowaae ceveHns packoca peLLeTKM (MpuU KPeCTOBOW peLLeTKe - ABYX PackocoB), NexXalleii B MIockocTu
O[JHOV rPaHN (AN TPEXrpaHHOro PaBHOCTOPOHHErO CTEPXHA);

I3, Ip3 - MOMEHTBI MHEPLWMW CEYeHUs] BETBEN OTHOCUTENbHO OCell COOTBEeTCTBEHHO 1-1 u 3-3 (ans ceveHuit
Tnos 11 3);

Iy1, Iya - TO e, AABYX YrONKOB OTHOCUTENBHO OCel COOTBETCTBEHHO 1-1 1 2-2 (ANs ceveHns Tvna 2);

I, - MOMEHT MHepUMM CeYeHUsi OOHOM MIaHKN OTHOCUTENbHO COBCTBEHHOM OCK x —x (DUCYHOK 4; ANs CeueHwn
Tunos 1un 3);

151, {53 - MOMEHT MHEPLMM CeYEHNS OLHO U3 MIAHOK, PACMOMOXEHHbIX B NIOCKOCTSX, NEPNeHAUKYSPHbLIX 0CAM
COOTBETCTBEHHO 1-1 1 2-2 (Ans ceyeHns Tvna 2).

Mpumeyanue - K Tuny 1 Takxe cneayeT OTHOCUTL CEYEHUs!, Y KOTOPbIX BMECTO LUBENNEPOB MPUMEHEHb! BYTaBpbI,
Tpy6yatble u Apyrne npodmiv Ans ofHon i obenx BeTBel; Npu 3Tom ock ¥ ~¥ 1 1-1 fOmkHbI NPOXOAUTL Yepes
LIEHTPbI TSHXKECTU COOTBETCTBEHHO CEYEHWs B LIENIOM U OTAENbHOM BETBW, @ 3HAYEeHUs # U Ay B dopmyne (12)

[OmKHbI 06ecneymnTb HanbornbLuee 3Ha4YeHne ?\ef .

PacueT Ha ycTOM4YMBOCTb CKBO3HbIX CTEPXHEN C YMCIIOM NaHernei MeHee LLecTu
[0MnycKaeTCst BbINOMHATD!

Mpuv MaHKax - Kak pacyeT paMHbIX CUCTEM;

npu peLleTkax - cornacHo TpebosaHusam 7.2.5.

7.2.3 B CKBO3HbIX CTEPXHSIX C MaHKaMu YCrIOBHas TMGKOCTb OTAEMNbHON BETBU g

, Ap2 WM Ay3 (CM. Ha yyacTKe MeXy CBapHbIMM WBAMW UIM KPaHMK GorTamu,
NPYKPENMSIOLLMMU MIaHKK, AorpkHa 6biTb He Bonee 1,4.

Mpn HanV4uM B OAHOWM U3 NIIOCKOCTEN CMIIOLIHOTO NUCTa BMECTO NIaHoK (CM.
pucyHok 2, 6 1 B) rMBKoCTb BETBM CrieAyeT BbIYUCMATb MO paguycy MHepLum
NosyCe4YeHNss OTHOCUTESBHO ero LieHTParbHON OCK, NEePrNeHANKYNAPHON NOCKOCTH
MNNaHoK.
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7.2.4 B CKBO3HbIX CTEPXHSIX C pelleTkamu MOMUMO pacyeTa Ha YCTOMYMBOCTb
CTepXHs B LEOM criefyeT NpoBepsiTb YCTOWYMBOCTb OTAEMNbHbIX BETBEW Ha
yqactkax mexay ysnamu. [pu HeoBXxoaumocTu crepyeT yyuTbiBaTb BIWsiHWE
MOMEHTOB B y3riaX, Hanpumep OT pacLeHTPOBKN 3/IEMEHTOB pPeLUeTKN.

B CKBO3HbIX CTEPXHSIX C peLleTKamn YCrioBHasi IMBKOCTb OTAerNbHbIX BETBEN
Mexay y3namu forkHa 6biTb He Goree 2,7 U He [OIDKHA MPEBbILWATL YCMOBHYHO

MPUBEAEHHYIO TMBKOCTE Hgf CTEPXKHS B LIENIOM.
[onyckaeTcsi NpUHUMaTh Gonee BbICOKME 3Ha4eHUs! YCIIOBHOM TMOKOCTM BETBEV,

HO He 6oree 4,1 NpuU yCoBUM, YTO pacyeT TakuX CTEPXHEN BbIMOMHEH COrMacHo
Tpe6oBaHusm 7.2.5.

7.2.5 PacyeT CKBO3HbIX CTEPXHEN C peLleTKamnm C Yy4eTOM yKa3daHHbIX B 7.2.2 1
7.2.4 ponywieHuit crieqyeT BbINOMHATEL No dropMyrne (7) C 3aMeHoW B Helt 3HaYeHust

R} Ha R}d =(013}..

Mpun 3TOM KO3(PDULIMEHT YCTONUMBOCTM ¢y ANSA OTAEMNLHOW BETBU Npu Ay $27
creayeT npuHUMaTh paBHbIM 1,0, a npu A, 2 3,2 - onpeaensTs no dopmyne (8) npu
pacuetHoi ammne fr =0.7i me 4 - AnuHa BeTBM (Ha pucyHke 3, a AnvHa BETBY
-24).

PucyHOK 3 - CxeMbl peLeTok CKBO3HbIX CTEPXXHeN
a) 6) ) r)

) y d 13

}.{

b b b b

21,
I
\V

a - TpeyrorbHasi, 6 - TpeyronbHasi ¢ pacrnopkamu, 8 - KpecTosasi, 2 - KpecToBas C
pacnopkamu

PurcyHok 3 - CxeMbl peLLeTok CKBO3HbIX CTEPXHEN

PucyHok 4 - CKBO3HOI CTepXXeHb C NnaHKamm

PucyHok 4 - CkBO3HOI CTepXeHb C NnaHkamm

B wHTepBane ycrioBHbIX rmbkocTen 2,7< Xb <3,2 3HauyeHue p; [oOMyckaeTcs

onpeaenaTh NMHeHo uHTepnonaumnen mexay 1,0 1 3HaveHnem ¢y Npu XE, =3,2.

7.2.6 PacyeT cTepxHel COCTaBHbIX CEYEHWA W3 YromnkoB, LUBENNEpoB W Ap.,
COE[IMHEeHHbIX BMMOTHYIO WM Yepe3 NPOKMaaKkW, crieayeT BbINOMHATL  Kak
CMIIOLHOCTEHYATbIX MPU YCMOBUW, YTO YHaCTKW MeXIy COEAUHSIOLLMMM CBapHBLIMU
LIBAMM UMM LIEHTPaMW KpaiiHnx 60MTOB He NPeBbILAIOT AN CKaTbX arieMeHToB 40

g v ana pacTsHyTeix 80 . 3A€Chk PaaMyC MHEPLMW CEYEHWs -ro yrorika 1
WwBenrepa cregyeT NpUHAMaTb /s TaBPOBbIX WM [ABYTaBPOBbLIX CeYeHWi
OTHOCWTENbHO OCW, MapannenbHoi MIOCKOCTU PacrorioXeHWs NPOKNadaok, a Anst
KPECTOBbIX CEYEHMI - MUHUMATTbHBIA.

I'IpM 9TOM B npejenax ANMHbI CXXaToro drieMeHTa crieqyet npegycMarpmBatb He

MeHee [1BYX NPOMEXyTOYHbIX CBA3El (MPOKNafok).

7.2.7 PacyeT coeauHUTEmNbHbIX MMNAHOK N 3fIEMEHTOB PELLETOK CXaTblX CTepxHeln
CKBO3HOTO CeYeHUsl AOMMKEH BbIMOMHATLCA Ha YCMOBHYK MOMEpeyHyto cuny ,
NPUHUMAaEMy0 MOCTOSIHHON MO BCEVi ANVHE CTEPXHS 1 onpeaensemyto no gopmyne

Qs = 7151072330 - B¢ R, )N T (18)
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rae A - NpoaoribHOE ycunve B CKBO3HOM CTEPXHE;

# - KO3(pMUMEHT YCTOMYMBOCTM NPU LIEHTParnbHOM CXaTuu (4ns ceveHus
Tvna 8), NPUHUMAaEMbI NP pacyeTe CKBO3HOTO CTEPXHS B MIOCKOCTU MMaHOK U
peLUeToK.

YCrioBHyI0 NonepeyHyto curly £ s: CreayeT pacnpeaensite:

NPV HaruMn TOMNbKO COEAUHUTENbHBIX MIaHOK (PELLETOK) - MOPOBHY MeXay
nnaHkamn (pelieTkamu), Nexawmmu B NrOCKOCTSX, NEepreHaUKYNsapHbIX ocu,
OTHOCUTENLHO KOTOPOW NPOU3BOAUTCS MPOBEPKA YCTONYMBOCTY;

NPV HarMMYMM CMIOLLHOMO NUCTA U COEAWHUTENbHBLIX MIaHOK (PEeLleTok) -
nononaM Mexay fMCTOM U NraHkamu (peluetkamu), nexalyiMm B MIOCKOCTSIX,
napannenbHbIX UCTy;

npy pacyeTe paBHOCTOPOHHWX TPEXTPaHHbIX CKBO3HbLIX CTEPXHEN - paBHoil 0,8

2. [NSA KQKOQON CUCTEMbI COBAMHUTEbHBIX MITAHOK (PELLETOK), PACTIONONEHHO B
OfHOW rpaHu.

7.2.8 PacueT coeauHUTErbHbIX MIIAHOK U UX MPUKPENIIEHUI (CM. pUCYHOK 4) [OIDKeH
BbIMNOMHATLCSA Kak pacyeT 9nemeHToB 6e3packocHbiX (hepM Ha COBMECTHoe

felicTBue cunbl &, cpeablBatoLLen NnaHky, 1 MomeHTa M ; , uarnbatoLLero nnaHky
B €€ NII0CKOCTM, 3HAYEHUs! KOTOPbIX CreAyeT OnpeaensTb no popMynam:

By =Qdntd; (19)
M, =012, (20)

roe Qs - ycroBHas nonepeyHas cuna, NpuxoasiLLAscs Ha NMnaHKy OAHOM rpaHu.

7.29 PacuyeT 3MeMeHTOB COEAMHUTESNbHbIX PELUETOK COCTaBHbIX CTepxHel
cnefyeT BbINOMNHATL Kak pacyeT 3/IEMEHTOB PeLUeTOK MIIoCKUX Q)epM |-|pI/I pacyeTe
packoCOB peLLETOK MO PUCYHKY 3 ycunme B packoce criedyeT Onpeaenstb no
copmyne

Ny =oqQdib, (21)

rae o - KO3(hMLIMEHT, NpUHMMaeMbIi pasHbIM: 1,0 AN pelieTkn No pucyHky 3, a,
6 10,5 - no pucyHky 3, B;

Q_S - YCNOBHas nonepevHas cuna, npuxoasaLiasca Ha ogHy NNOCKOCTb peLleTKn.

Mpy pacyeTe packocoB KPECTOBOW PeLLeTKU C pacropkamu (pUcyHok 3, T)

criefilyeT yuuTbiBaTb [OMOMHUTENbHOE YyCWnue M,z , BO3HMKAlOLEe B Kaknom
packoce oT o6xaTusi BETBEM v onpesaernsieMoe no gopmyne

Noyg =oqNyds i 4y, (22)

roe oy = dig f(2b3 + a,z) -30ecb &, Iy, d - pasmepbl, ykazaHHbIe Ha pUCYHKe 3;
Iy, - ycunve B OiHOM BETBM CTEPXHS;

Ay, A, - nnowaab ceveHns O[HOMo Packoca 1 OAHOM BETBI COOTBETCTBEHHO.

7.2.10 PacyeT cTepxHel, npefHasHa4YeHHbIX A4S YMEHbLUEHUS PacYEeTHON AnvHbI
CXaTblX OJIEMEHTOB, [AO/KEH BLINOMHATLCS Ha YCWUNME, paBHOE YCIOBHOW
rornepeYHoit cune B OCHOBHOM CXaTOM 3fieMeHTe, ornpefensieMoit no dopmyne
(18).

Pacyet pacnopok, npeaHa3Ha4eHHbIX AN YMEHbLUEHWS PacYEeTHOW ASMHbI
BETBEN KOJIOHH B MNIOCKOCTH, NepneHaVKysSipHOiA NIIOCKOCTM nonepeyHbIX pam, npu
Hanu4yMn Harpy3ok OT MOCTOBbIX U NOABECHbIX KPaHOB, criedyeT BbINOMHATbL Ha
YCIOBHYIO MonepeyHyto cury, onpeaensiemyto no copmyre (18), e 3HadeHne N
crieflyeT NpUHAMaTb PaBHbIM CyMMe MPOAOMbHbIX CUM B [ABYX BETBSX KOMOHH,
COe[IMHEHHbIX PacrnopKOu.

7.3 MpoBepka yCTOMUNBOCTU CTEHOK U MOSACHBIX JIMCTOB
LleHTPanbHO-CXKaTbIX 3/IEMEHTOB CMJIOLWHOro CeYeHUs

7.3.1 Tpn npoBepke YCTOWYMBOCTW CTEHOK B Ka4yeCTBe PacYHETHON BbICOTbI hgf
cneayeT NPUHUMATh (PUCYHOK 5):

PucyHok 5 - PacueTHble pa3Mepbl CTEHOK, CBECOB NMOJOK, MOACHbIX
JIUCTOB B NPOKaTHbIX, COCTaBHbIX U THYTbIX I1pOCbMJ15|X
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PucyHok 5 - PacyeTHble pa3Mepbl CTEHOK, CBECOB MOMOK, MOSICHbIX NIMCTOB B
MPOKAaTHbIX, COCTABHBIX U THYTbIX MPOMIISX

MOSHYI0 BbICOTY CTEHKU - B CBAPHbIX 3N1IeMEHTax;

paccTosiHe Mexay 6rmkanilLMMmn K OCK 3fieMeHTa KpasiMy NOSICHBIX YrorkoB - B
dnemMeHTax c (*DVIKLlVIOHHbIMVI NOACHBIMW COEAUHEHNAMN,

paccTosiHMe Mexay Hayarnamum BHYTPEHHWX 3aKpyrneHwui - B MpoKaTHbIX
npodpmnsx;

paccTosiHME MEXaY KpasiMy BbIKPYXKEK - B THYTbIX NPOCMIsX.
7.3.2 YCTOMYMBOCTb CTEHOK LIEHTPanbHO-CXATbIX 3/IEMEHTOB CMIOLWHOMO CeYeHust
crnepyeT  cuutatb  OBECMeYeHHoi, ecnm  ycroBHas MMBKOCTb  CTEHKU

Ay = (*’%f "if'w)-\fRy T2 e npeBbILlaeT 3Ha4YeHWN NpeaenbHON YCMOBHOM MBKocTH

qu , onpefensieMbix Mo ¢opmynam Tabnmubl 9.

hey
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] t]]
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Tabnmua 9
Ceuenve YcrnosHasn MpepenbHas ycnoBHas MBKOCTb
mbKocTb -
_ CTEHKU Mgy
aremeHTa 7,

= —-IW = (23)
e

_::=,_ (24)

(29)

= (20)

E E . :

(29)

| 08<% <4 (0,40 + 0.07R) 1+ 0.25 (2= 8, Ty )
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0O603HayeHus;, NpuHATLIE B Tabnmue 9:

- yCrioBHasi TMGKOCTb 3MEeMEeHTa, NpyH1UMaemMasi B pacyeTe Ha yCTOMYMBOCTb Npu
LeHTpanbHOM CXxaTun;

&7 - WMpMHa nonky TaBspa.

Mpumeyanus

1 B KOpoG4aTOM CeYeHUM 3HaveHve qu crnepyeT onpeaensTb Ans NracTUHOK,
PacnosioXeHHbIX NapanmnernbHO MIOCKOCTW, B KOTOPOW MNPOBEPSIETCS YCTOWYMBOCTH
3MeMeHTa B LIENOM.

2 B TaBPOBOM CeyeHWM JOIDKHO CobrioaaThbes yerosne 15 &5 [y £2; npn %< 0,8
unm % >4 B cpopmyre (29) cnegyeT NpMHMMATL COOTBETCTBEHHO X =0,8 urm 3, =4.

3 3Hak " Py, " B HOPMYNaX 03HAYAET, YTO 3HAUEHUE B CIy4ae ero NpeBbILLeHNs Npu
pacyeTe no gopmyrie crneayeT NPUHUMATh PaBHbIM ykasaHHOMY B NPaBOM YacTy.

7.3.3 CTeHKM LieHTparnbHO-CXaTbIX 3M1EMEHTOB CMIIOLLHOTO CEYEHUS (KOMOHH, CTOeK,
onop W T.M.) MpW Ay 223, Kak NpaBWro, CrieyeT YKpeniATb MonepeyHbiMM

pebGpamn XecTKOCTU C LuaroMm OT 2,5»”3@{ Ao Shgf; Ha KaXOoM OTMpaBOYHOM
3MeMeHTe [0MmKHO BbITb HEe MeHee [ABYX pebep.

B cnnowHoCTeHYaTbIX BETBAX KOMOHH CKBO3HOTO CeYeHusi pebpa XecTKocTu
[lONyCKaeTCA yCTaHaBMMBaTb TOMbKO B Y3Max KPEenrieHust COeAWHUTESbHbIX
PeLIeToK (MIaHoK).

B cTeHKe, yKpenmneHHoW TOmbKo mnonepevHbiMM pebpamu, LMpuHa WX
BbICTYNalLWen 4acTu &, Ao/mkHa ObiTb ANA NapHOrO CUMMeTpuyHoro pebpa He
MeHee (%7 /30+40) MM, A1t OAHOCTOPOHHETO pebpa - He MeHee (% /20+50) MM;

TonuyHa pebpa £, [oMKHa BbiTh He MeHee 2 o /Ry / &

CTeHKM [0MyCKaeTcs yKpennsTb OAHOCTOPOHHUMM MonepeyHbIMKU pebpami
XECTKOCTU M3 OAMHOYHBIX YrOrKOB, MPUBApEHHbIX K CTeHKe nepom. MomeHT
MHepLMM Takoro pebpa, BbIYMCMSEMbIA OTHOCUTENbHO OCKM, COBMajarllen ¢
Grmxaiilien Kk pebpy rpaHbio CTEHKW, JOIKeH ObiTb HE MeHee YeM [Ans NapHoro
cuMmeTpryHoro pebpa.

7.34 B ueHTpanbHO-CXaTbIX 3MEeMeHTax [BYTaBpOBOrO CEYEHWS C pacyeTHON

BLICOTON  CTEHKN #;r B Crlyyae YKPEnmreHusi CTEHKW MPOAObHEIM  peGpom

XECTKOCTU. DACMOMOXeHHbIM NocepeanHe U UMEOLLMM MOMEHT MHepLIMK cevyeHns
!r!‘ < -

_h 53 26, crieqyeT 3HauYeHWe *y,, , YCTaHOBMEHHOe B 7.3.2, yMHOXWTb Ha
el W

Ko3dhdMLNEHT

Iy npn

= ‘yri "H’
G=1+04—=]1-01 3

of B Byt | (30)

Mpu pacnonoxerun pebpa ¢ OfHOW CTOPOHbI CTEHKU €r0 MOMEHT WHEepLu
creayeT BbIMUCMATL OTHOCUTENBHO OCW, COBMafalolen ¢ Brvxaiilen rpaHbio
CTeHKM.

B cnyyae BbinonHeHusi mpogonbHoro pebpa B Buae rodpa CTEHKU Npu
BblYMCIEHUN hef crepyeT yuuTbiBaTb pasBEPHYTYIO ANMHY rodpa.

MpoponbHble pebpa XecTKoCTW CreayeT BKMoYaTb B pacyeTHble CeYeHust
3MEMEHTOB.

MyHUMarnbHble pasmepsl BbICTYNAOLEN YacTh NPoAOnbHLIX pebep XecTKoCTn
crneqyeT NpyHUMaTh Kak Ans nonepeyHbix pebep cornacHo TpebosaHusm 7.3.3.

7.3.5 B cnydasx korja (pakTMYECKoe 3HaueHMe YCIIOBHOM MMBKOCTUA CTEHKM Ay

NPeBLILIAET MPEAENbHOE 3HAYEHUE Hypy , BLIYMCHIEHHOE MO chopmynam (23)-(29)
Tabmmubl 9, NpoBEpPKYy YCTOMYMBOCTM 3reMeHTa no dopmyne (7) gonyckaetcs

BbIMNOMHATL C  YY4ETOM PACYETHOW YMEHbLUEHHOW Nnowaau cevenus Az,
onpefeneHHol cornacHo 7.3.6.

7.3.6 Mpu pacyeTe UeHTpanbHO- U BHELEEHTPEHHO-CXATbIX CTEPXHEW CMIIOLLHOro
ceyeHuss B cryyasix, kora (pakTu4eckoe 3HayeHve YCIOBHOW MMBKOCTU CTEHKM

P =Ugp 12,),JRy T npesbiluaeT (Mpu LieHTpanbHoM cxatim He Goree vem B 2

pasa) 3HauyeHMe NpenenbHON YCMOBHONW [UBKOCTM CTEHKN Hy,, MOMyYeHHoe
cornacHo Tpe6oBanuam 7.3.2, a Takxe 9.4.2 n 9.4.3, B dhopmynax (7), a Takxe (109),
(111), (115), (116), (120) wm (121) ponyckaeTcs NPUHUMATb pacyeTHYH

YMeHbLUEHHyI0 Nrowaab ceveHust A, B3ameH 4.

3HaueHve A crieayeT BbIMUCTIATBL MO hOpMyTam:

NS [BYTaBPOBOIO U LUBESIEPHOIO CEHEHNIN

Ag = A= hy —hglty, (31
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[rsi KOpoBYaToro ceyeHws:

NPV LeHTparnbHOM CxaTum

Ay =A4- 2(ka =k, - 2(bsf,1 —bd)zf; (32)

npv BHELLEHTPEHHOM CXXaTun

g = A= 2hy ~hg )ty (33)
B dopmynax (31)-(33) o603HaueHo:

%y Why - pacueTHas M yMeHbLUEHHAsl BbICOTA CTEHKM, PaCrONOKEHHOM
napannenbHo NrockocTH, B KOTOPOW NPOBEPSETCS YCTONYNBOCTb;

bef,l n by - pacyeTHasi ¥ yMeHbLUEHHas LMPKUHA Nosica KOpoBYaToro ceveHus,
PacrMoSIOXEHHOTO  NEPNEeHAUKYNISPHO  MIOCKOCTH, B KOTOPOW  NpOBEpsieTcs
YCTONYNBOCTb.

3HaveHve hd B LEHTpanbHO-CXaTblX 3feMeHTax cnegyet BblYMCAATb MO
dopmynam:

Ans ABYTaBPOBOIO CEYEHMs
By =ty — oy Py — D — 12 - 015R)] fEfRJ, , (34)

rae npu x » 3,5 cnegyet npuHumats X = 3,5;

s KopoG4aToro ceveHust

By =ty (R = (o [ gy = 0Py, ~ 28 - 0,28+ 0,771 [ETR, | (35)

roe npu x » 2,3 cnegyet npuHuMmath X = 2,3;

A8 LWBENNepHOro ceveHns

(36)

3HaueHUs % U Fyy B opMynax (34)-(36) ANs LEHTparbHO-CKATbIX ANEMEHTOB
crieflyeT NpUHUMaTh cornacHo Tpe6oBaHusM 7.3.2. Mpu BbIMUCTIEHUN 3HAYEHNs Ay
AnA KOpOBYaTOro CeyeHnsi Mo dopmyne (35) BMECTO #, Ly, Py W »yy CrieayeT
NPUHUMATL COOTBETCTBEHHO &y , iy, j\uf,l n Xf,l = (b%f,l fzf)q R_y IE, npu aTom
3HayeHne Xuf,l crepyeT onpefensTb cornacHo Tpe6osaHusm 7.3.10.
3HaveHve %; [N BHELIEHTPEHHO-CXATbiX 3fIEMEHTOB [BYTABPOBOTO U
KopoByaToro ceyeHwii crieflyeT BblUUCTATH MO hPOPMyraM COOTBETCTBEHHO (34) 1

(35); Mpn 3TOM B 3TUX POPMYrax 3HAYEHUS » = A, W Ay, CriedyeT MpUHMMaTh
cornacHo Tpe6oBaHuam 9.4.2.

7.3.7 Mpu npoBepke YCTOMYMBOCTU MOSICHbIX JIMCTOB B KayecTBe pacyeTHON

LUMPUHBI CBECa bgf crieqyeT NpUHMMAaThb PacCTosHKUE:
OT FpaHun CTEHKM A0 Kpasi MOSICHOrO NMCTa (MOJIKKM) - B CBapHbIX NIEMEHTAX;

OT OCM KpaiHero 6onra B nosice A0 kpasi MOSICHOTO NUCTa - B 3NeMeHTax ¢
PPUKLMOHHBIMM NOSICHBIMU COEAVHEHVSIMU;

OT Hayana BHyTPEHHEro 3aKpyrneHus 40 Kpas Morku - B MPOKaTHbIX NPOgmIsiX;

OT Kpas BbIKPYXKW A0 KpPas MOMKW - B THYTbIX Npocmnax (CM. .

7.3.8 YCTOMYMBOCTb MOSACHBIX NIUCTOB U MOMOK LIEHTPamnbHO-CXAThIX 3IEMEHTOB
CMIIOLLHOTO CeYeHnst criedyeT cuutaTb obecrneyveHHoi, ecnv ycroBHas rMbkocTb

cBeca mosica  (Morku) xf=(bgf fe7) Ry E ne npesbiwaer  3Havenuin

npegensHo ycroBHOW mMBKocTu cBeca nosica (Mornku) Mf, onpegensiemMbix no
dopmynam Tabmmupbl 10, B KOTOpbIX Npu 3HadeHusx x < 0,8 wmm X >4 cnepyet
NpUHUMaTb COOTBETCTBEHHO = 0,8 urm » =4.

7.3.9 B UEHTpanbHO-CXaTbIX 3MeMeHTax KopobGyaToro CeyveHuss npeaenbHyo
YCIOBHYIO TMBKOCTL MOSICHOTO MNCTA Hyf 1 CrIEAYET NpUHAMATL Mo Tabmuue 9 Kak

AR CTEHOK KOPOBYATOro ceveHust: Pur i = (Bar1 fLr )[Ry T E |
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7.3.10 BbicoTa oTrba nomku (CTeHKM) der (CM. PUCYHOK 5) AormkHa BbITb He MeHee

0,35, B aneMeHTaX, He YCUTIBHHbIX MNaHKamu, 1 0,25, - B arIeMEHTaX, YCUTEHHBIX
nnaHkamu (cM. Tabnuuy 10); npu aTom TonuwmHa pebpa gomkHa OblTb HE MeHee

2a, [R,TE

7.3.11. MNpy HazHaYeHUM CeYEeHUI LieHTparbHO-CXXaTbIX 3IEMEHTOB MO NpeaenbHou
rMBGKOCTU (B COOTBETCTBUM C TPEGOBAHUSMU 3HAYEHUS MPEAENbHBLIX YCMOBHBIX

MMBKOCTEN CTEHKM Ay U NOSCOB Mf(%gf;)v onpegensieMbiX COOTBETCTBEHHO MO
Tabmuam 9 n 10, JonyckaeTcs yBernMuMBaTb YMHOXEHUEM Ha KoapdmUMEHT

AR, I N ho e Goree yem Ha 1,25.

Ta6nmuya 10
Ceuenve MpepenbHas yCnoBHas
mbkocTb  cBeca  (oTruba)
nonku Xuf npu  mmMbkocTu
anemeHta 0,8 < 3 <4
I 0,36+ 0,10%
S (37)

043 +0,08%
| I (38)
| I 040 +0,07%
(39)

by = 0,85+ 0,19%
= (40)
|
1
0O603HayeHue, NpuHsToe B Tabnmue 10:
% - ycrnoBHas TMGKOCTb 3reMeHTa, MpUHMMaemas B pacyeTe Ha

YCTONUYMBOCTb NPY LIEHTPAribHOM CXaTum.

Mpvmeyanve - Ons cBecoB (OTrMGOB) MOMOK (CM. PUCYHOK 5) mpenerbHble

3HaYeHWs1 YCIIOBHON MGKOCTH Xuf, BbluMCNEHHbIE MO dopmynam (37) u (38),
crnepdyeT yMHOXaTb Ha koadduumeHT 1,5, a no dopmyre (39) - Ha 1,6.

8 PacueT anemMeHTOB CTallbHbIX KOHCTPYKL U
npu n3rnbe

8.1 O6wue nonoxeHus pacyera

B 3aBMCMMOCTH OT Ha3HaYeHUsi U YCIOBWIA SKCMIyaTaLun KOHCTPYKLIMIA pacyeT
n3rmbaembix anemeHToB (6arnok) criegyet BbINONHATL 6e3 yyeta unm ¢ yveTom
nnacTuyecknx Aedopmaumnii B COOTBETCTBUM C MOApa3feneHneM 3MemMeHToB Ha
TpW Knacca cornacHo 4.2.7.

Bankn 1-ro knacca crnegyet NpUMEHSTb AN BCEX BWAOB Harpysok U
paccunTbiBaTh B npegenax ynpyrmx gedopmauuii; 6anku 2-ro m 3-ro knaccos
crieflyeT MPUMEHsTb ANA CTaTUYECKMX Harpy3ok W paccuuTbiBaTb C Y4eTOM
pasBUTWSA NNAacTUYeCKkUX AedopmaLiii.

Banku kpaHoBbIx nmyTel nog KpaHbl rpynn pexuimoB pabotbl 1K-8K no FOCT
25546 npu pacyeTe Ha NPOYHOCTb CrieAyeT OTHOCUTB K 1-My Knaccy.

BuctanbHble 6anku cnegyeT OTHOCWUTb KO 2-My KIlacCy U paccuuTbiBaTb C
Y4YE€TOM OrpaHVyeHHbIX NNacTUYeCcKMX AedopMaLnin B CTEHKE, 3HaYeHWsi KOTOpbIX

crnegyet onpefensTb Npu OCTMXEHUU PacHEeTHOro CONpoTUBEHUS R_J‘f B nosicax,
BbIMOMMHEHHbIX 13 Gornee NPoYHOM cTanm.

8.2 PacueT Ha NPOYHOCTb U3rMbGaeMbIX 3fIeMEHTOB
CMOLWHOro ceyYeHus

8.2.1 PacueT Ha NpoYHOCTb Garok 1-ro knacca cregyeT BbINOMHATH Mo hopMynam:

npv 4eiCTBUM MOMEHTa B OAHOW W3 rMaBHbIX MIIOCKOCTEN
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oA »
Wn,min R}A Ye “n

npu AeCTBIAN B CEHEHUM NONEPEYHO CUrbl

o5

——=s1; 42
Ity Ry, “2)

npu AeiCTBUM MOMEHTOB B [1BYX [MaBHbIX NMOCKOCTSX (U HanmM4un GuMomeHTa)

M
My yt B ey [BO e (43)
’!mR_y'Tc fynRy'l’c ’!wR_y']’c

rae ¥ v - pacCTOsHVS OT IMaBHbIX OCEN A0 PacCMaTpUBAEMON TOUKM CEYEHNST;

npv ogHOBpeMEHHOM ,EleVICTBVIVI B CTEHKe 6arnku MoMeHTa v I'IOI'Iepe‘-IHOIZ CuUnbl

0’87.U§—010y+ai, +3ny 1y PRy £, (44)

R_y'Tc

roe o, =M, v/l - HopManbHoe HanpsbkeHWe B CPEAMHHON MIOCKOCTU CTEHKM,
napannenbHoe NPoAoIbHON ocy Basku;

Ty - TO Xe, MeprneHANKyNApHOe NPOAONbHOM ocKu Barnku, B TOM Yuche @, ,
onpeaensiemoe no dopmyne (47);

Ty = @8 Hit,] - kacaTenbHoe HanpsKeHNe B CTEHKE.

HanpsokeHns o, v 7, npuHMmaemsle B dopmyre (44) co cBOMMM 3Hakamu, a
TaKxKe 7y Criefyer onpeaensTs B O[JHOM 1 TOW e TOYKE CTEHKU Banku.

B 6arnkax, paccunTbiBaeMbix No chopmyre (43), 3Ha4EHNA HANPSHKEHUIA B CTEHKe
6ankn AomkHbl GbiTb NPoBepeHbl Mo dopmyne (44) B ABYX MMaBHbIX MIOCKOCTAX

u3rnba.

Mpu ocnabneHuy cTeHKkn oTBEpPCTUSIMK A11st GONTOB NMEBYIO YacTb opMyrnbl (42),

a TaKke 3HadeHne Ty B dopmyne (44) crieayeT yMHOXaTb Ha KO3dhmMUMEHT ct,
onpeaensemsii no opmyre

a=sls-d), (45)

rae & - Lwar oTBepCTUIA B OAHOM psiay;

- AameTp OTBEePCTUs.

8.2.2 PacyeT Ha NPOYHOCTb CTEHKW Garnku, He yKpenneHHon pebpamu xecTkocTu,

npy OefCTBUM MECTHOTO HanpsbkeHUst O, B MECTaX MNPUNOKEHUSI Harpysku K
BEPXHEMYy MOSCY, @ Takxe B OMOPHbIX CeyeHusx Ganku crieayeT BbINOMHATL MO

copmyne

Tise <1

1 46
Ry')’c (46)
TRe Tl = F flgrtn). (47)

3pecb F - pacyeTHOe 3HaveHre Harpyaku (Cunbl);

jgf - yCIIOBHas ANvHa pacnpeneneHuns Harpysku, onpegensiemas no dopmynam:

[ONs cnyvaeB Nno pUcyHky 6, an 6
“'ief =h+2h; (48)

AN Crny4as no pucyHky 6, B

g =wilhyley, (49)



rae % - pasmep, paBHblii CyMMe TONUWHLI BepxHero nosica Ganmku w kateta
MOSICHOTO LLBA, €CNn HxHAS 6anka ceapHas (CM. pucyHok 6, a), nibo paccTosiHMIO
oT Hapy)KHOI?I rpaHn NosikKM A0 Hayvana BHYTPEHHEero 3aKpyrfieHUs CTeHKW, ecnn
HWKHSA Garnka npokartHas (CM. pUcyHok 6, 6);

¥ - KO3(PPMLMEHT, NPUHUMAEMbIV paBHbIM: 3,25 - Ana CBapHbIX U NPOKaTHbLIX
6arok;

4,5 - nns 6anok ¢ PUKLMOHHBIMU NMOSICHBIMU COEANHEHNSIMU;

fiy - cymma COBCTBEHHBIX MOMEHTOB MHEpLMW rosica 6ankim v KpaHOBOTO
perbca UM MOMEHT MHEPLIM CEYEHMS], COCTOSILLErO U3 Mosica U penbca B cliydae
npuBapky perbca LWBamu, OGECMeYMBalOLMMN COBMECTHYlO paboTty nosica
perbca.

PucyHok 6 - CxeMbl pacnpeaeneHusi COCpeAoTOYEHHOW Harpys3ku Ha
CTeHKy 6anku

b=

a - cBapHasi; 6 - npokaTHasi; 8 - CBapHas WnM NpokaTHasi NpU Harpyake oT Koreca
KpaHa

PucyHok 6 - CxeMbl pacnpeferneHns CocpefoTO4eHHOM Harpysku Ha cTeHKy 6anku

8.2.3 PacyeT Ha NpoYHOCTb pa3pesHbix 6anok 2-ro 1 3-ro KnaccoB ABYTaBPOBOIO U
KOpOGYaTOro CEYEHWI (DUCYHOK 7) U3 CTanu C HOPMATWBHLIM COMPOTUBIIEHUEM

Ry, <440 H/mMm2 npu cobrioaeHnn TpebosaHui 8.4.6, 8.5.8, 8.5.9 1 8.5.18 n npu

KacaTemnbHbIX  HanpspkeHusax 7, =, [4, £ 0,98, (Kpome OMOPHLIX CeYeHui)
creayeT BbINOMHATL NO hopmynam:

Mpu n3rmbe B NNOCKoCTH HanGorbLuen xecTkocTh (£ > 1)

MX

. 50
o Wm,rran} Ye ' (50)

I'IpI/I I/I3I'I/I66 B ABYyX rmaBHbIX MNIIOCKOCTAX n Hal'lpﬂ)KeHI/IﬂX
7y =@, [(24,) CO5R,

M
LE + ! <1, (51)
Cx'eWm,rrany% p %n,mmRy'l’c

3pecb M, MJ - abCOnTHbIE 3HAYEHUS U3TMBaOLLMX MOMEHTOB;
£y, €y - KO3(PMLMEHTbI, NPUHMMaemble cornacHo Tabnmue E.1;
& - K03a(PMLIMEHT, MPUHIMAEMbI PABHbIM:
npn 7, 2058, B=1;

npu 0,58, <7, L0898,

4
g=1—& RER I (52)
oy +025| &,

rae oy =Ag /A, - oTHOWeHMe NrOWAAM CedeHUs MOsiCa K MIOWAAN CeHeHust
CTEHKM (ANA HECUMMETPUYHOTO CedeHns Ay - nrolaab MeHbluero nosica; Ans

Kopo6uaTtoro ceueHus -, - cyMMapHas nrowanb CeYeHuin ABYX CTEHOK).

PucyHok 7 - CxeMbl ABYTaBPOBOro M Kopo64yaToro ceyeHuin 6anok c
AEVCTBYIOLMMM Ha HUX YCUNUSAMU
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PucyHok 7 - Cxembl fByTaBpoBoro (a) u kopobyatoro (6) ceuyenwit Garok c
[1e/ICTBYIOLLYIMW Ha HUX YCUIUSIMU

Mpu pacueTe ceueHnsi B 30He ymucToro marvba B cdopmynax (50) n (51) cnepyet
npuHumaTte £ =11 BMECTO KO3DMLINEHTOB ¢ ; U 3 COOTBETCTBEHHO

S = 0.5(1% 5] Cp = 05(14¢). (83)

PacyeT Ha MPOYHOCTb B OMOPHOM CedeHmn Ganok (npu M, =0 un M, =0)
crneayeT BbINOMHATL NO hopmynam:

O
o L ) Y
oSt (54)
g
— <1 55
2AfR5'Yc ©9

Mpyv ocrnabneHny CTeHKM OTBEPCTUSIMM Anst GONTOB NeByto YacTb Gopmyn (54) n
(55) cnenyet ymMHOXaTb Ha KOAdMLIMEHT o, onpeaensemMblii no gopmyne (45).

C uenbio yCTaHOBIEHNS pa3MepoB MUHUMArbHBIX CEYEHUI COCTaBHbIX Harnok

3HaYeHNs KO3AMLIMEHTOB ¢, U ©y [OMYCKAeTCs NPUHMMATL MeHbLUe 3HaYeHWi,
npvBeaeHHbIX B Tabnuue E.1, Ho He meHee 1,0. MeToamka nogbopa MUHUManbHBLIX
ceyeHuit n3rnbaembix aNeMeHTOB NpuBeaeHa B npunoxeHuy M.

8.2.4 PacyeT Ha MPOYHOCTb pa3pesHbiX Garok NepeMEHHOr0 CeYeHUs COracHo
8.2.3 ¢ y4eToM nnacTudeckux AgedopMauuii 4onyckaeTcs BbINOMHATL TOMbKO B

OOHOM CeyeHun ¢ Havbonee HebnaronpuATHLIM COYeTaHWeM ycunuii A u o8
OoCTarnbHbIX CeyveHusix Ganku pacyeT criegyeTr BbINOMHATL MNpU  3HAYEHUAX

KO(MUMEHTOB =, 1 £y MeHblunX, Yem B Tabmuue E.1 npunoxenus E, wum
cornacHo 8.2.1.

8.2.5 PacyeT Ha NMpOYHOCTb HEpa3pesHbIX W 3alleMmneHHbIX Barnok MoCTOSHHOrO
[1BYTaBPOBOTO 11 KOPOBYATOrO CEYEHUI C IBYMSI OCSIMU CUMMETPUM, U3rnbaembix B
NNOCKOCTU HauGonbLIen XEeCTKOCTW, CO CMeXHbIMU nponetamu, oTnvyarwmmucs
He Gonee yem Ha 20%, npu cobniogeHnn TpeGosaHuii 8.4.6, 8.5.8, 8.5.9 1 8.5.18
crnepyeT BbINOMHATL Mo dopmyne (50) kak ceyeHwit 2-ro kmacca € y4eToM
4aCTU4YHOTO NepepacnpeaeneHns ONopHbIX W NPONETHbIX MOMEHTOB.

B aToM cnyyae pacuyeTHOe 3HayeHue MOMEeHTa crieayeT onpeaensaTb no
dopmyne

M =05 My + ), (56)

roe My - Havbonblwmit m3vbBaloumii MOMEHT B MpofieTe WM Ha orope,
onpegensiemMbln U3 pacyeTa Hepa3pesHon 6Ganku B npeanorioxeHun ynpyrow
paboTbl cTanw;

Mgf - YCMOBHbIV U3rVBaloLLmMii MOMEHT, PaBHbIN:

a) B HepaspesHblx Garnkax C LAapHWPHO ONepTbiMW KoHLamu 6Gonbliemy w3
3HaYeHuI:

- M.
Mef max{m}, (57)

My =0,5M, (58)

e CMMBON imax O3Ha4aeT, YTo cregyeT HauTU MakCMMyM BCEro CreAYHLLero 3a
HUM BblpaXeHus;

My - n3rnbaroLmini MOMEHT B KpalHem nporneTe, BbIYUCNEHHbI Kak B cBO6OAHO
onepTol ogHonponeTHow 6arke;

@ - pacCTOsHME OT CEeYeHWs, B KOTOPOM AeNCTBYeT MOMEHT Afj, A0 KpaiiHen
onopsl;

My - AnvHa KpaiHero nponeTta;

- MakCuUMarbHbli  M3rMBaloLmMii  MOMEHT B NPOMEXyTOYHOM nporeTe,
BbIYVCIEHHbIN Kak B LLIAPHUPHO ONepToi ofHONporeTHo 6arke;

6) B OAHOMPONETHbIX W Hepaspe3HbIX Gankax ¢ 3alleMneHHbIMM - KOHLaMu

My =05M3, rpe M5 - HaMBOMbLINIA U3 MOMEHTOB, BbIYMCIIEHHBIX KaK B Garnkax ¢
LuapHVpamy Ha onopax;
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B) B Garke C OOHMM 3alleMNeHHbIM W ApYrM CBOGOAHO OMEPTHIM KOHLIOM

3HaueHve M, & CriepyeT onpefenaTb no opmyne (57).

3HaueHve T, B copmyne (52) crieqyeT BbIYUCTIATE B CEYEHUM, IOe AeNCTBYeT

My s €CTM My - MOMEHT B MponeTe, CriefyeT NpoBEpUTL OMOPHOE CeyeHue
6anku.

8.26 PacueT Ha NPOYHOCTb HepaspesHbiX W  3aleMneHHbIx  6arnok,
yaoBneTsopsitoyx 8.2.5, B cryyae usrba B ABYX MMaBHbIX MIIOCKOCTSAX criegyeT
BbINOMHATL No dopmyne (51) ¢ y4eTom nepepacnpeneneHnst onopHbIX U NPONETHbIX
MOMEHTOB B ABYX MaBHbIX NIIOCKOCTSAX COrfacHO yKasaHusam 8275

8.27 PacyeT Ha nNPOYHOCTb Hepa3pesHblX W  3allemneHHbIX  6anok,
ynoBreTBopsiolyx TpeboBaHusiv 8.2.5, 8.4.6, 8. 8.5.9 n8.5.18, ponyckaetcsa
BbINOMHATL No copmyne (50) kak cedyeHuin 3-ro knacca € y4eTom
nepepacnpeneneHns  M3rMbaloLmMx MOMEHTOB U 06pa3oBaHus  YCMOBHbIX

NMacTUYECKNX LUAPHUPOB, @ TaKke BIWSHUS KacaTellbHblX HamnpskeHun 7, B
cooTBeTCTBUM C 8.2.3 B CEYEHMSIX C MaKCHMarbHbIM U3rGaroLLM MOMEHTOM.

8.2.8 PacyeT Ha npoyHOCTb GuCTanbHbIX pa3pe3Hbix 6anok ABYTaBpOBOrO 1
KOpo64aTOro Ce4YeHuin ¢ AByMA OCAMU CUMMETPUM Npu cobnioaeHnn TpeGosaHnin

8.4.4,859 n8.5.17 n npu KacaTenbHbIX HanpsxeHusx 7, 0,98, un 7y L05R,
(KpOMe OMOpPHbIX CEeYeHWit) CreayeT BbIMOMHATL KaK pacyeT CeyeHuit 2-ro knacca
no dropmynam:

npu u3rvbe B OAHON IMaBHO NOCKOCTH

MX

e & Sl; 59
ol o Wy Ry e (59)

npv u3rvbe B ABYX rMaBHbIX NIOCKOCTSIX

M
My + A (60)
Colr W Ry Yo Wy Ryr e

B chopmynax (59) u (60) o6o3HaueHo:
. =(afr+0,25—0,0833fr2)f(uf +0167y (61)

rae oy = Apf Ay r =Ry f Ry,
8, - KO3PDULIMEHT, NPUHMMAEMBI PaBHBIM:
npn 7, L0586, =1,

npu 0,38, <1, <098,

8, -1

_ 0.2 T 4_ ©2)
o pr +0.25| Ry, |

Cyr - KOI(PMUMEHT, NPUHUMAEMbIV paBHbIM 1,15 - AN A4BYTaBPOBOTO CEYeHMs!

1 1,05/2 - gna kopo64aToro ceveHuns.

PacueT 6ucTtanbHbix 6anok npu HamM4yuu 30Hbl YUCTOTO U3rMGa 1 B OMOPHOM
CeYeHUH, a Takxe C Y4ETOM OCrnabrieHns CeYeHnst CneayeT BbINOMHATL COMMAcHO
8.2.3 v npunoxenruo M.

8.3 PacueT Ha NPOYHOCTb 6anokK KpaHOBbIX NyTen
CMNIIOLHOrO CeYeHns

8.3.1 PacyeT Ha npo4HOCTb 6anok KpaHOBLIX NyTel CrneayeT BbIMOMHATL COMMacHo
Tpe6oBaHmaM 8.2.1 Ha AeNCTBME BEPTUKAmNbHbIX W TOPU3OHTarbHBLIX Harpysok,
onpegensemMblix cornacHo CI120.13330.

8.3.2 PacyeT Ha MpOYHOCTb CTEHOK 6anok KpaHOBbIX MyTe# (3a MCKIoYeHneM
6anok, paccunTbIBaeMbIX Ha ycTanocTb, ANA KpaHoB rpynn pexumos pabotel 7K B
Liexax meTannypruieckux npoussofcTs u 8K) crieqyeT BbINOMHATL No dopmyne
(44), B KOTOPON MpK pacyeTe CeYeHW Ha oropax HepaspesHbix 6arnok BMECTO
koadhdmuwmenta 0,87 cnegyeT npuHUMaTh koadpdpuumeHT 0,77.

8.3.3 lMpn pacyeTe Ha MPOYHOCTb CTEHOK Oanok KpaHoBbIX MyTen W3 cTanm C
npenenomM Tekydectn He 6onee 440 H/mm ans kpaHoB rpynn pexxvimMoB pabotbl 7K
(B uexax MeTannypriyeckux npousBoacTB) U 8K AomkHbI ObiTb BbIMOMHEHbI
ycnosusi:

5 7 7 ]
R—J(ox O )t (O O ke + 0By Ay pe ) S (63)
i

(o, +U!‘oc,x)’rRy i1 (64)
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(Uioc,y +Oﬂ)jR} <t (65)

(Tng * Thoe, +Tf,zy)’fRs <1, (66)

roe £ - KoadxbMUMEHT, npuHMMaemblii paBHbiM 0,87 Ans pacyeTa paspesHbiX
6anok 1 0,77 gna pacyeTa ce4eHuin Ha onopax HepaspesHbix 6arnok;

a, =MW, Tloe,x =0’250105,\y; Tloc,y ='Tf'?'f1Fn "‘(ﬁgf)?
o5 =2Mtily,
Ty = [eietan The,p = 0,30;“0,; Trm = 0,250@ . (67)

B chopmynax (67) o6o3HaueHo:

M 1 {J - COOTBETCTBEHHO M3rMBatOLLMIA MOMEHT W MOMepeYHast cura B CeYeHUN
6arnku ot pac4eTHOI Harpysku, onpeaensemoin cornacHo CI120.13330;

Ff - KO3(XDMUMEHT HageXHOCTW Mo Harpyske AfiA KpaHOBbIX Harpysok,
npuHUMaembli cornacHo CI 20.13330;

FF1 - KOOPDMUMEHT YBEMMHEHNA COCPEAOTOYEHHON BEPTUKANbHOW Harpysku ot
O[HOrO Koreca KpaHa, npu 11 cormacHo CIM 20.13330;

F, - norHoe HOpPMaTWMBHOE 3HaYeHWe COCPEOOTOYEHHON BEPTUKArbHO
Harpysku oT OHOrO Koreca KpaHa;

fgf - yCNoBHasi AANvHa, onpeaenseMas cornacHo TpebosaHusiv 8.2.2;

M - MECTHbIN KPYTSLLMI MOMEHT, ONpeaensieMblil no gopmyre
My =vprnFue+ 07500 (68)

roe ¢ = 0.2k (3pecb & - WMpUHA NOAOLLBLI penbca);

{J - pacyeTHas ropu3oHTanbHasi Harpyska, HanpaBrneHHasi nonepek KPaHOBOro
nyTy, BbI3bIBAEMAs MepekocaMm MOCTOBbIX KPaHOB W  HEMapannenbHOCTbIo
KpaHOBbIX MyTeN 1 NpuHMMaemas cornacHo CI1 20.13330;

%, - BbICOTa KPAHOBOTO perbCa;

Ip=1 +bf£} {3 - cymma COBCTBEHHbIX MOMEHTOB WMHEPLMM MpU KPYYeHUM
perbca 1 nosica,

roe bf n 3f - COOTBETCTBEHHO LUMPUHA U TOMNLLMHA BEPXHEro nosica 6arnku.

Bce HanpspikeHus B coopmynax (63)-(67) creqyeT npyHMMaTh Co 3HakoMm "nntoc”.

8.3.4 PacyeT Ha NpoYHOCTb NoABECHbIX Ganok KpaHoBbIX NyTel (MOHOPEernbCoB)
crnegyeT BbIMOMHATL C Y4€TOM MECTHbIX HOpMalbHbIX Hal'lpﬂ)KeHVIVl OT AaBneHus
Korneca kpaHa, HanpaBJieHHbIX BAOSb U nornepek ocu Hanku.

8.3.5 PacuyeT Ha Mpo4HOCTb BucTanbHbIX Ganok KpaHOBbIX MyTel ABYTaBPOBOrO
CeYEeHUst C ABYMSI OCSIMU CUMMETPUM NS KPaHOB rpynn pexumos pabotbl 1K-5K

npu 7 = By [ Ry, £1,5 ponyckaeTcs BLINOMHATL Mo dropmyne (60), B KOTOPOM:

M}. - u3rvbarwmii MOMEHT B TOPU3OHTANbHOW MIIOCKOCTM, MNOMHOCTLIO
nepeatoLLMics Ha BepxHUIA nosic 6ankw;

W = Wmf - MOMEHT COMPOTUBMEHUS CEYEHWSI BEPXHETO MOsiCa OTHOCUTENBHO
ocu Y ¥,

Zy - KO3(PUUMEHT, NPUHMMAEMbIV paBHbIM 1,15.

PacuyeT Ha NpoYHOCTb CTEHOK BucTanbHbIX Ganok kpaHoBbIX NyTel cregyet
BbIMOMHATb COrnacHo TpeboBaHusm 8.3.2.

8.4 PacueT Ha 06Ly0 yCTOMYUBOCTb U3rmbaembix
311eMEHTOB CMJIOLIHOro Ce4YeHus

8.4.1 PacueT Ha ycTOi4MBOCTb ABYTaBpOBbiX Oamnok 1-ro knacca, a Takxe
6ucTanbHbix 6arnok 2-ro knacca, ygosnetsopsiomx TpebosaHuam 8.2.1 1 8.2.8,
creayeT BbINOMHSATL Mo dopmynam:

npu u3rmbe B MIIOCKOCTU CTEHKW, COBMajatoLlleil C NIOCKOCTbI0 CUMMETPUN
cevyeHuns

A
L1 (69)
©p ‘TJchRy Te
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npn u3rmbe B ABYX [MaBHbIX MMOCKOCTAX (M HanMMHYMM CeKTopuarbHbIX
HanpshxeHuin)

M
M e 5y (70)
Wbﬂ/chy Te W_yRy Te WmRy'}’c

B chopmynax (69) u (70) o603Ha4eHo:

©p - KOIMPULMEHT YCTONUMBOCTM NPy U3MMGE, ONPeAensieMbli Mo NPUMOKEHUIO
X Aana 6anok ¢ onopHLIMY CeYEHVsIMU, 3aKpenseHHbIMIU OT GOKOBbIX CMELLEHWI 1
noBoOpoTa;

chx - MOMEHT COMpOTUBMEHNA  CeYeHUss  OTHOCUTENIbHO OCU x — X,
BbIYUCMEHHDBIV ANA CXaToro nosdca,

W}n - MOMEHT COMPOTMBIEHWNA CEYEHUss OTHOCUTENbHO ocu ¥~
coBnagaroLLert ¢ NNocKoCTbo U3rnba;

¥,y - cexTopMasnbHbIil MOMEHT COMPOTUBIEHNS CEYEHNSI.

[ns 6uctanbHbix 6anok B hopmynax (69) u (70), a Takxe Npy onpeaeneHun ¢

criefyet R, sameHsiTb Ha Ry .

8.4.2 Mpun onpepeneHnn 3HavyeHUs @ 3a pacyeTHylo AnuHy Ganku ief cnenyet
NPUHUMATL PacCTOsiHWE Mexay TO4YKaMu 3aKpernyieHWid Ccxatoro nosica ot
NoNepeYHbIX CMELLEHUI (y3namu NpOAONbHBLIX UMK MOMepeyHbIX CBA3EN, ToUKamm

KPEMMeHns KeCTKOro HacTWra); mpu OTcyTCTBuN cBsidel Ly =1 (me oF -
nponeT Ganku); 3a pacyeTHYl [ANMHY KOHCOMM CcriedyeT MpuHUMaTh: npu
OTCYTCTBUM 3aKPENIIEHUs CXATOro Mosica Ha KOHLIE KOHCOMM B FOPU3OHTasbHOM

nrockocTv  (3aech M), - AfMHA KOHCOMM) WM PAacCTOSHUE MexXay TOuYKaMu
3aKpennieHnst CXaToro nosica B rOPU3OHTaNbHOWM MMOCKOCTW - MPW 3aKpenneHun
NosICa Ha KOHLIE W MO ASIMHE KOHCOMM.

8.4.3 PacyeT Ha ycTonm4mBOCTb Ganok KpaHOBbIX MyTeil [ABYTaBPOBOTO CEYEHWs
cregyeT BbINOMHATL Mo copmynie (70), B KOTOPOIA: - M3rMOalOLLMii MOMEHT B
FOPU3OHTAmNLHOM NIIOCKOCTU, MOMTHOCTLIO NEPEAAIOLLMICS Ha BEPXHUIA Nosic Ganku;

W}. = Wyf - MOMEHT COMPOTUBIIEHUSI CEYEHNS BEPXHErND Nosica OTHOCUTENTbHO OCU
Yo¥.

8.4.4 YcTtonumsocTb Barok 1-ro knacca, a Takke GuctanbHbix 6anok 2-ro knacca
cnepyeT cyutatb obecneveHHoNn:

a) npu nepefaye Harpysku Ha Ganky 4epes CMMOLLHOWM XeCTKWA HacTun (NnuTbl
Xernesob6eToHHbIe W3  TSHKeNoro, Nerkoro M svemctoro GeToHa, MMockMn 1
NPOGMINPOBaHHbI METANNMYECKWIA HAaCTUI, BOMHUCTas CTarb W T.N.), HenpepbiBHO
ONVPaIOLLMICS Ha CxaTblil Nosc 6anku U ¢ HAM CBA3aHHbIA C MOMOLLBIO CBapku,
60nTOB, CaMoHape3aloLWmMX BUHTOB W [p; MPU 3TOM CUMbl TPEHUS! YYWUTbIBaTL HE
creayer;

6) Npu 3Ha4EHNAX YCIIOBHOW MBKOCTM CXaToro nosica 6anku Ry = Ugr 1B [Ryr [ B

, HE NpeBbILLAOLX €€ NPeAeribHbIX 3HaYeHNi Xub, onpeaensembix no gopmMynam
Tabmmubl 11 ans  6anok CUMMMETPWYHOTO  [BYTaBpPOBOTO  CEYeHUs  WUIn
aACUMMETPUYHOIo - C Gonee Pa3BUTbIM CXaTblM MOACOM, pacCYUTbIBAEMbIX MO
cdopmyrnie (69) U MMELWMX OTHOLLEHWE LWMPUHBLI PaCTAHYTOrO Mosica K LUMpWHE
cxaroro nosica He mexee 0,75.

Tabmmua 11
MecTo npuroxenus || YcrioBHast npefenbHas MMOGKOCTb CxaToro nosica
Harpysn NPOKATHOM UM CBAPHOI Garnki Ay
K Bepxremy nosicy 0,35+ 0,00325/ ¢ +(076 - 00281001 A (71)
K Hieiemy nosicy 0,57 + 0,00328% + (0,92-0,0254)55 (72)
HeaaBucumo 0T YPOBHA || 41+ 0,00325/¢ + (073-0016a/ 081k (73)
MPUINOXeHUs Harpysku
npu pacyete yyacTka
Ganku Mexay CBS3AMM
UM Npu YucTom usrmbe




0O603HayeHus), NpuHsATLIE B Tabnmue 11:
b W A - COOTBETCTBEHHO LLMPUHA U TOMLLMHA CXXaToro Nosica;
- paccTosiHWe (BbICOTa) MeXy OCAMM NOSICHBIX NIMCTOB.

MpumeyvaHns

1 3HaueHUs Ay onpeneneHsl npu 1% kfbh L6 n 15< &/¢ £ 35; ana Ganok ¢
oTHoLLeHneM &1t < 15 B dhopmynax Tabnuubl 11 cneayeT npuHumMath &/ =15.

2 ﬂ]‘lﬂ Garnok ¢ (ppVIKLlVIOHHI:IMI/I NOACHbIMW COeAUHEHUAMWN 3HaYEeHUs Xub
crnefyeT yMHOXaTb Ha 1,2.

3 3HaueHMs *; MAOMYCKAETCH MOBLICUTH YMHOXEHMEM Ha KOS(hAMLIMEHT

By O rne a = MIW,y.).

8.4.5 TlpuKpenneHusi K CXaToMy MOSICY >KECTKOro HacTura, NpOAONbHbIX W
nonepeyHbIX CBS3eil, KoTopble AOMkHbl 06ecneynTb YCTOMYMBOCTL M3rMGaemoro
arnemMeHTa, CrieayeT pacCuMTbIBaTb Ha PAKTUMECKYIO WM YCIIOBHYIO MOMEPEYHYIO
cuny. Mp1 3TOM YCIOBHYIO MOMEPEYHYIO Cury crieflyeT onpeaensito:

npu 3akpenneHn 6anku B oTAenbHbIX ToYkax - no copmyre (18), B kotopoint

creayeT onpenensaTh ANA cedeHus Tuna & (CM. Npu mbKkocTn * =fgf /i (me & -
paguyc VHepLUM CEeYEeHWs CXaToro Nosica B FOPU3OHTAarbHOW MAOCKOCTH), a -
BbIUUCTIATH MO chopmyrie

N =(dpr +0,254,)R,,,., (74)

roe ﬂf n Aw - nnowagn cevyeHnsi COOTBETCTBEHHO CXXAaToro rnosica U CTEHKW;

r =Ry iRy, 210

Ryr v Ry - pacyeTHble CONPOTUBIIEHNS! CTaNM COOTBETCTBEHHO CXATOTO MOsiCa
W CTEHKM;

MpyW HenpepbIBHOM 3aKpenmeHnm - no dopmyre

T =3 (75)

rae 94 - YCOBHas nonepeyHas cura Ha eAuHULY AnvHbl nosica 6anku;

g 'fc - yCrioBHas nonepeyHas cuna, onpeaensemas no copmyre (18), B kotopoin
©=1,a IV cnegyeT Bbl4MCnATb No dopmyne (74).

8.4.6 YcToiumMBOCTb Garnok ¢ ceyeHusiMm 2-ro 1 3-ro KnaccoB crnefgyeT cuuTatb
obecneyeHHON Npu BbINonHeHUn TpebosaHuii 8.4.4, a nbo 8.4.4, 6 npu ycrnosum

YMHOXEHMS  3HAUeHMil %y, OmnpedenseMsix no copmynam Tabmiuel 11, Ha
KoadhdmMLNEHT

5=1-06(, ~Dic-1, (76)

rae <1y - koadpuLMeHT, onpeaensiemMbli no 6onbLIeMy 3Ha4eHMo 13 hopMyrn:

o1 = My iW By v, ) vnm ey = fe, (7

1 n3MeHsoLmincs B npegenax 1< ¢, <&,
3pecb M, - narvbaroLmii MOMEHT B CEUEHWN;
5 - KO3athMLIMEHT, NpUHUMaeMblii no dopmyre (52);

2 - KOAHMLIMEHT, NpUHUMaeMbIi cornacHo Tabnuue E. 1.

Mpn aToM fonyckaeTcs NPUHUMATL 3HAYEHWs1 YCIOBHOW NpeaenbHon rmokocTn
nosica 6anku:

&R, - HA ydacTKe AMMHbI Garku, [Ae YYMTHIBAlOTCS MNacTMYeckue
nedopmaumm;
Pup - HA ydacTKax [/WMHbl 6GarkM C  HanpsKEHUSMM B CeYeHWsiX

0= M W i, € Ry

YueT nnacTudeckux Aedopmaumii npu pacyete 6anok co cxartbiM MoscoMm,
MeHee Ppa3BUTbIM, Yem PacTAHYTbIA, AOMYCKaeTCs IMlb MPU  BbINOMHEHUN
TpeboBaHui 8.4.4, a.
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8.5 NpoBepka yCTOﬁ‘IMBOCTM CTEHOK U NOSACHbIX NIUCTOB
M3rnb6aembix 3/1IEMEHTOB CMNIIOLIHOrO CeYeHusi

8.5.1 YcTolumMBOCTL CTEHOK Garnok 1-ro krmacca criefyeT cuutatb 06ecrneveHHoON,
ecnu BbinonHeHsl TpebosaHus 8.2.1, 8.3.1-8.3.3, 8.4.1-8.4.5 n ycnoBHasi MBkoCTb
CTEHKN

Py = (*’%f “w)-\ley 1R (CcM. He npeBbILIAET 3HAYEHNIA:

3,5 - Npy OTCYTCTBUM MECTHOTO HaNpshKEHUs 7 z,, B Gankax ¢ ABYCTOPOHHUMU
NOSICHBIMM LLIBAMY;

3,2 - To e, B 6arnkax ¢ O gHOCTOPOHHUMM MOSICHLIMY LLBaMU;

2,5 - NPW HarMuMm MECTHOTO HaNpsKEHUst T, B 6Gankax ¢ 4BYCTOPOHHUMU
NOACHbLIMU LLUBAMW.

Mpun aTOoM crefyeT ycTaHaBnMBaTh NonepeyHble (M ONopHbIe) pebpa XecTKOCTH
cornacHo Tpe6oBaHusM 8.5.9 unm cornacHo 8.5.11 1 8.5.12.

8.5.2 MNpoBepKy yCTOMYMBOCTM CTEHOK Garok 1-ro knacca crefyeT BbIMOSHSATb C
YHETOM HanGOMbLLETO CXVMAIOLLETrO HAMPSHKEHWS! @ Y PACYETHOMN rpaHuLbl CTEHKM,

NPYHUMAEMOro CO 3HaKOM "MIoC”, CPeAHero KacaTeflbHOrO HampskeHust O, W
MECTHOTO HaNPshKeHWs B CTEHKE MOA COCPEAOTOHEHHO Harpy3Koii.

HanpsbkeHust ¢ m —a= creayeT BblYUCTIATL MO hopMynam:
; (78)

* dopmyna cOOTBETCTBYET opuruHany. - pumedaHue uarotoButens 6asbl
[OaHHbIX.

T=QHlyhy), (79)

roe M v ( - cpedHue 3HaYeHUsl COOTBETCTBEHHO W3MMBAIOLEro MOMeHTa W
ronepeyHoi Cunbl B Npefernax oTceka; ecriv AnuHa oTceka ¢ (paccTosiHie Mexay

OCSIMM MOMepeyHbIX peGep KeCTKOCTH) GONblUe ero PAacyETHON BBICOTHI #y, TO
3HaueHns M v ¢ crieayeT BbIMUCIATL Kak CPeaHue Afis Goree HanpskeHHOro

y4acTKa ¢ ANVHON, PaBHOI %, , €CIIN B Npe/ienax OTceka MOMEHT UM nonepeyHas
CUMa MEHSIIOT 3HaK, TO WX CPeAHWe 3HaYeHWs crieflyeT BbIYUCIATb Ha yvacTke
oTCeKa C OffHUM 3HaKOM;

kgf - pacyeTHas BbICOTa CTEHKM, NPUHMMaeMasi cornacHo Tpe6oBaHuam 7.3.1;
J1,, - NONHasi BbICOTa CTEHKU.

MeCTHOE HanpsxeHue T j; (7 j, J) B CTEHKe Mof, COCPeoTOMEHHON Harpyakoi
crneayeTt onpepenaTb cornacHo 8.2.2 n 8.3.3.

B otcekax 6anku, e cocpefoTo4eHHas Harpyaka npuroxeHa K pacTsiHyTOMy

NOSICY, OAHOBPEMEHHO [OIKHbI BbiTh YYTEHbI TONMBKO @ U Oppy MU F

8.5.3 YcToiuMBOCTb CTeHOK 6anok 1-ro kracca CUMMETPUYHOrO CeYeHus,
YKpenneHHbIX TOMbKO NonepeyHbIM1 peGpamu KeCTKOCTU (PUCYHOK 8), MpU Hann4um

MECTHOTO HarpsikeHusi (0) M MpU YCFIOBHOW rMBKoCTU cTewkm P < 5. /Ry /0

cneayeT cuutaTb obecneveHHoON, eCnv BbINOMHEHO ycrioBue

\{(U"’ocr O fU!‘oc,cr)z Bl T )2 iy 21 (80)

PucyHok 8 - CxeMa yyacTka 6anku, ykpenneHHou nonepeyHbiMm
pe6pamm KecTKOCTH

a)

by

7
A

T

A

O, G;

G

a - Npy NPUINOXeHUM COCPEAOTOMEHHON HArpysku K Cxatomy mosicy; 6 - To xe, K
pacTsiHyTOMy Nosicy

PucyHok 8 - Cxema ydyacTka 6anku, ykpenneHHoi nonepeyHbiMu pebpamm
XKECTKOCTU

B chopmyne (80) o6o3HaueHo:

0, Of , O - HANPSDKEHUSA, ONpefensieMble cornacHo TpebosaHuam 8.5.2;

- KPUTUYECKOE HanpshkeHue, Bbluvcriiemoe no dopmyne
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O =CuRy I%, (®1)

rae <, - KoadhdpmumeHT, onpedensemblii cornacHo 8.5.4-8.5.6;

O!’oc,cr - KpUTU4ecKoe HanpsixeHue, BblHmucnsgemoe no quMyne
= +2
D o ar _CICZR}I IR, (82)

rae ¢y W cg - KOIhdMUMEHTbI, onpeaensemble cornacHo 8.5.5;
Ter - KPUTUMHECKOE HaNPshXEHWE, BblYUCTIIEMOE MO chopMmyne:

T = 10,301+ 0,76/ )R, fi%, (83)*
3echb # * - oTHOLIeHWe BonbLueli CTOPOHbI OTCEKa CTEHKN K MeHbLLel;

* dopmyna v 3KCMMKaLWs K Hell COOTBETCTBYIOT opuruHany. - lMpumeyanue
uarotosuTens 6asbl 4aHHbIX.

Pg = (@i Ry TE 1 4 _ Membluas v3 cTOPOH OTCeKa CTeHKM (B v ).

8.5.4 ina 6anok no 8.5.3 npu . =0 koadbmLmneHT .. B dopmyne (81) crepyet
onpefenatb no Tabnuue 12 B 3aBUCMMOCTW OT BUAa MOSICHbIX COEAWHEHWA W

3Ha4eHus koadmLIMeHTa & , BbIYMCTIsieMoro no ¢opmyrne

8=B gty (1,1 (84)

rae 8 - KoaddmUMEHT, Nput I/ no Tabnmue 13;

bf , £f - COOTBETCTBEHHO LUMPUHA 1 TOMLLMHA CXATOro nosica 6anku.

Tabnmua 12

MosicHble

3HaveHve ¢, nNpu &, paBHOM
coeauHeHns 6anok

gos |10 2,0 4,0 6,0 10,0 /30,0

CeapHble 30,0 (315 (333 |346 |348 |351 355
DPUKLMOHHbIE 35,2
Tabrmuya 13

Banku Ycrosus paboTbl cxaToro nosica
KpaHoBbIx nyTen KpaHoBble penbcbl He NpUBapeHbI 2,0

KpaHoBble penbChbl NpuBapeHbl =
Mpouve Mpu HenpepbIBHOM ONMPaHUM NAUT =

B npoumnx cryyasx 0,8
MpumeyaHue - [na otcekoB 6arok KpaHOBbIX MyTei, [Ae COCPeAoTOYEeHHas
Harpyska npurioXeHa K pacTsiHyTOMy MOsICY, NPU BbIYUCTIEHUN KoddMLMEHTa &
crieayeT npuHumate S =0,8.
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8.5.5 [Mpyn BbIYMCTIEHUN 3HAYEHWUIA T o cr MO chOPMyNe (82) npu o, =0 crepyet
NpUHUMATb!

c; - no Tabnvue 14 B 33BUCMMOCTM OT OTHOLIEHWS! &/ %y 1 3HAYEHMs

o =104l /By (3pecb  3HaveHue fy  CrieflyeT  ONpefensTb  COMMacHo
Tpe6GoBaHuAM ;

gy - noTabmmue 15 B 3@BUCMMOCTM OT OTHOLIEHWS @ Ay W 3HaueHus 3,
Bblyucnsiemoro no copmyne (84); ana 6anok ¢ PPUKLIMOHHBIMU MOSICHBIMW

coefiMHeHUsIMK crieayeT npuHumats & = 10.

Tabmumuya 14

BHaveHust ¢y npy @/ fiyr (@ /)| pasHom

0,50 (0,60 |[[0,67 (0,80 [[1,0 12 1,4 1,6 1,8 52,0

0,10 |[56,7 (46,6 |[41,8 |[34,9 |285 |[24,5 (21,7 | 19,56 |[17,7 (16,2

0,15 (/38,9 |31,3 (27,9 ||23,0 (18,6 | 16,2 |[146 | 13,6 |12,7 | 12,0

0,20 (/33,9 ||26,7 (23,5 ||19,2 (154 | 13,3 |[12,1 | 11,3 |[10,7 |/ 10,2

0,25 (30,6 (24,9 |[20,3 [[16,2 | 129 |[11,1 [[10,0 |94 |90 |87

0,30 (289 |216 (185 | 145 (11,3 |96 |87 8,1 78 |76

0,35 (/28,0 ||206 (17,4 | 13,4 (10,2 |86 |77 72 |69 |67

0,40 ||27,4 |[20,0 |16,8 (12,7 |[95 |79 |[7,0 66 |63 |61

Tabrmua 15

3HaueH!s KOIQMLIEHTa ¢ Mpn @/ Hye (ay fegr) | paBHOM

0,50 0,60 0,67 {0,80 1,00 1,20 1,40 s

1 1,56 1,56 1,56 1,56 1,56 1,56 1,56 1,56

2 1,64 1,64 1,64 1,67 1,76 1,82 1,84 1,85

30 1,68 1,70 1,72 1,80 1,99 220 (2,38 2,52

Mpu 0 nposepky cTeHku no dopmyne (80) creayeT BbINOMHATL B 3aBUCUMOCTY

OT 3HaueHUst &/ Fyy ©

a) npu oTHOWeHWN @/ %y £0,8 3HAYEHMe T, CrieAyeT ONpedernsTb Mo opmyre
(81) c yuetom TpeboBaHui 8.5.4.

Ecrnm cocpefoTodeHHas Harpyska MpUiioxeHa K pacTsiHyTOMY Mosicy (CM.
pucyHok 8, 6), TO MpW MpOBEPKE CTEHKM C Y4ETOM TOMBbKO Tp. W & Mpu

onpeaeneHnn koaddmumeHTa no copmyre (84) 3a bf v iy cremyeT NpyHMMaThb
COOTBETCTBEHHO LUMPVHY U TOSLLWMHY PACcTSHYTOrO Nosica;
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6) npy OTHOLLEHWUN a”igf *0,8 nposepky no chopmyne (80) crieayeT BbINOMHATH
ABaXabl:

Npu 3HAYEHUN T ., , BbIYMCNIEHHOM MO dopmyne (81) ¢ yyeTom TpebGoBaHWii

8.5.4, 1 Npn TakOM 3HaYeHUN @i o NO chopmyne (82), korma npu onpeaeneHnn

KOO(XDMLIMEHTOB | U c; BMECTO pa3mepa ¢ MpuHsT ay = 0,5z npu 0,8 % afhy £
1,33 wwm ey =057k npually 2133, npu  SHaYEHUSIX To W Tl
BBIYMCTIEHHBIX NPY (PAKTUYECKOM 3HaueHmm @/ iy (ecrm @/l 2, B pacuete

crnegyeT NpUHUMaThb fl”ﬁgf =2); Npy 3TOM KO3(pMUMEHT ¢, B chopmyne (81)
cnepyeT onpeaensTb no Tabnuue 16.

Tabrmua 16

3HaveHne g npu &4 By uim @ /{24, , paBHOM

70 08 0,9 1,0 1,2 14 1,6 18 2,0

Mo Tabrmue 12 (37,0 39,2 45,2 52,8 62,0 72,6 84,7

3HayeHVe BO BCex cCrnyyasix criefyeT BbIYMCATb MO (pakTUYECKUM pa3mepam
oTceka.

8.5.6 YcTOMYMBOCTb CTEHOK Ganok 1-ro knacca acUMMETPUYHOMO [BYTaBPOBOTO
ceyeHusi ¢ Gornee pas3BUTLIM CXaTbIM MOSICOM, YKPEMNEHHbBIX TOMbKO NonepeyHbIM1
pebpamu KecTKoCTH, crneayeT cunTatb obecneveHHol, ecnn ycnosue (80) 6yaert
BbIMOSTHEHO C Y4ETOM CriEAYOLLMX UBMEHEHUIA:

NpU BbIYUCIIEHUN 3HAYEHUI T, NO chopmynam (81) u (84) BMecTo 3HaYeHUst hgf

NPUHATa yABOEHHAsA BbICOTA CXATOMN 30HbI CTEHKN 2}16 s

npu @k 20,8 1 Ty, 0 BHINONHEHbI [ABE MPOBEPKM, yKasaHHble B 8.5.5, B
KOTOpbIX NpU onpeaeneHnn <, no 1abmmue 16 1 o, - no dopmyne (81) BMecTo

3HAYEHUS! %, NPUHSTA YABOGHHAS BLICOTA CIKATOM 30HBI CTEHKN 27, .

BHaYEHNs! T W Tlacer CriEOyeT ONpefensTb Mo (pakTUYEeCKUM pasmepam
oTceka CTEeHKU.

8.5.7 YcTonumBoCcTb cTeHok 6anok 1-ro kmacca acMMMETPUYHOTO ABYTaBPOBOrO
ceyeHus c OGonee pas3BUTLIM PaCTAHYTHIM MOACOM, YKPEMNMEHHbIX TOMbKO
nonepeyHbIMN pebpamm KeCTKOCTU, NPU OAHOBPEMEHHOM [ECTBUM HanpsiKeHWit

o WOy, W OTCYTCTBUM HANpshKEHWiA CiepyeT cuuTatb OGecrneyeHHoW, ecnv
BbIMOMIHEHO yCrioBue

wJ[zww'a? +462]s1, 5)

Ter e

e o = (o) ~a3)iay; B= (04 101)(7/7,); 00 - N0 chopmyne (81).

3peck o1 1 g - CKAMAKOLLEE 1 PACTAMMBAIOLLEe HaNPSHXKEHNS Y PaCYETHBIX rpaHnLL
CTEHKW, MPUHMMaeMble COOTBETCTBEHHO CO 3HakoM "nmoc" u  "MuHyc" u
onpegensieMble no dopmyre (78);

Ter n- KacaTelbHble HanpsikeHus, onpegernsdemMble COOTBETCTBEHHO Mo
copmynam (79) n (83);

2 - KOIGPULMEHT, OnpeaensiemMbii no Tabnuue 17 B 3aBUCUMOCTM OT ot .

Tabnumua 17

o 1,0 1,2 14 1,6 1,8 2,0

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

8.5.8 YcToiumBoCTb CTEHOK 6anok 2-ro u 3-ro Knaccos U3 OQHOPOAHOW CTamm u

6GucTanbHbIX NPY OTCYTCTBUM MECTHOTO HanpsbkeHust (74, =0) u ¢ cobnoaeHvem
TpeboBaHnwii 7.3.1, 8.2.3 1 8.2.8 criegyeT cuntaTh 06ECNEYEHHO NMPU BbINONHEHUN
YCNOBWIA:

a) Ans 6arnok ABOSIKOCUMMETPUYHOTO BYTaBPOBOTO U KOPOBYATOro CeyeHni

MRy yhgztira s +a)] €1, (86)
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roe o - Ko3adMLMEHT, onpeaensiemMblii no Tabnuue 18 (npu 7= &' A,);

- criegyeT NpyvHUMAaThL Mo ykadaHuam 8.4.5;

6) Anst 6anok acCMMMETPUYHOTO BYTaBPOBOIO CEYEHUs C Gornee pasBUTbIM CXaTbIM
NOSICOM, YKpEenIeHHbIX TOMbKO nonepeyHbiMu pebpamu,

. (87)

TAe oy, ¢ - HarpsKeHUs COOTBETCTBEHHO B CXATOM W PACTSHYTOM MOSICaX; €Crin
ap 2Ry wm oz 2 Rye | To cnedyeT mpuHAMAaTh COOTBETCTBEHHO 01 = Ry v

72 =By

Ta6nmua 18

7/R;, | BnaueHus c: npu *,,, paBHOM
22 25 3,0 3,5 4,0 4,5 5,0 55

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 BbipaxeHum (87) BbICOTY CXaTOii 30HbI CTEHKW /) CrieayeT onpeaensTb no
copmyne

By = A, R20)+ (Apyoy — Aga) (2 RS, - 3r%). (88)

3HaueHns M v & crnedyet BbIMUCTIATL B OGHOM CeYeHnn Barku.

8.5.9 CteHku 6arnok crneayeT ykpennaTb nonepeyHbIM1 pebpamm ecTKoCTu:

B Gankax 1-ro Kracca, eCri 3HaueHMe YCIIOBHOM MMBKOCTU CTEHKM My
npesbiLlaeT 3,2 - Npu OTCYTCTBUM NOABMXHON HArpy3ku Ha nosice 6anku unm 2,2 -
NPY HanM4um Takoii HarpysKku;

B 6arnkax 2-ro n 3-ro knaccos - npu MoGbIX 3HAYEHUSIX YCMOBHOM rMBKOCTM
CTEHKM Ha y4acTkax ASMHbI 6arnku, [ie y4nTbIBaloTCA nnacTudeckue gedopmaing,
a Ha ocTarbHbIX yqacTkax - kak B 6ankax 1-ro knacca.

PaccTosHie Mexay nonepedHsIM1 pebpamu He JOIDKHO NpeBbIlaTh 2%, npu
A 23,21 250, npun Fy, <3,2.

[ns 6arok 1-ro knacca AonycKaeTCsl NPeBbILLaTh 3TN PACCTOSIHUA [0 3HAYEHUS!
32,4 MPU YCTIOBM, YTO YCTORUMBOCTL Garnkin U CTEHKM 0B6eCrieyeHa BhINOMHEHNEM
Tpe6oBaHNt 844, a wmMB844, 6, €CIM *; He MNPeBbILAET 3HAYEHUI,
onpeaensieMbix no copmyne (71).

MonepeuHble pebpa XecTKOCTU CrieayeT ycTaHaBrMBaTb, Kak Npaswmio, B
MeCTax NPUIOXeHNA HenoABWKHbIX COCPEeAOTOYEHHbIX Harpy3oKk W Ha onopax
6arok.

B cTeHKe, YKPENnneHHo# TOMbKO MOMepeyHbIMU pebpamu, LMpUHa UX
BbICTYMaloLLeN YacTu &, [ormkHa GbiTh AN1S napHoro pebpa He MeHee (4, /30+25)

MM, AJSl OHOCTOPOHHero pebpa - He MeHee (#y, /24+40) MM; TonuwHa pebpa Z,
[omkHa GbiTh He MeHee 28 ., Ry 1E

Mpu ykpenneHnn CTeHKU OAHOCTOPOHHUMM MONEPEYHbIMIU pebpamm XecTKoCTH
13 OAVHOYHBIX YrONKOB, MPUBapUBaEMbIX K CTEHKE NepoM, MOMEHT WHepLUM Takoro
pebpa, BbIYMCIISIEMbIi OTHOCUTENBbHO OCKM, coBnagarolien ¢ Gnxaniuen k pebpy
rpaHbio CTEHKW, AOIKeH BbiTh He MeHbLUe, YeM Ans napHoro pebpa.
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8.5.10 lNonepe4Hoe peGpo XeCTKOCTW, PACMOSIKEHHOE B MECTE MNPUIOXeHUs
COCPEeAOTOHEHHOMN Harpy3ku K BEPXHEMY MOSICY, CrieAyeT NPOBEPsiTb PACUETOM Ha
YCTOMYMBOCTb: [BYCTOPOHHEE PeBpo - Kak LeHTpambHO CxkaTylo CTOWKy, a
OQHOCTOPOHHEE - KaK CTOMKY, CXaTylo C 3KCLLEHTPUCUTETOM, PaBHBIM PAcCTOSIHUIO
OT CPeAVHHO NNIOCKOCTU CTEHKU [0 LIeHTPa TSHKECTW PACYETHOTO CEYEHNS CTOMKM.
Mpn 3TOM B pacyeTHOe CeyveHWe CTOWMKM HEOBXOAMMO BKMoYaTb ceveHve pebpa

XECTKOCTY 1 MONOChI CTEHKI LWMPUHOM 0,655 Bl Ry C Kaxgoun cTopoHbl pebpa, a
pacyeTHyo ANMHY CTOMKM CrieayeT MPUHMMAaTh PaBHOW PacHETHOMN BbICOTE CTEHKMN

kqf—

8.5.11 CreHkn Gamok 1-ro kracca, y KOTOpbIX Npu [AeWCTBUM HOPManbHbIX
HanpsbkeHUn o oT u3rmba yCTONYMBOCTb He OBecneyeHa, a Takxke Npu 3HaYEHNsX

YCIIOBHOM MBKOCTM cTeHkn *w 7 2:3,(Ry /0 (me o - HanpsikeHve B CxaTom
nosice Garku), crnegyer YKpennsaTb  NPOAOSbHbIM — PeBGpoM  KecTKoCTH,
yCTaHaBnMBaeMbIM AOMNOSHUTESBLHO K nonepeyHbiM peﬁpaM.

8.5.12 B cTeHke 6Garnkv CUMMETPUYHOrO ABYTABPOBOrO ceyveHuss 1-ro kracca,
YKpenmneHHoit kpome mnonepeyHbix pebep opHOW Mapoit NpoAosbHbIX pebep

XECTKOCTW, PACMOMNOXEHHON Ha PacCTOsSHUM f; OT rpaHuLibl CXaToro oTceka
(pucyHok 9), 06e MNacTuHKK, Ha KOTopble 3TO PeGpo paspensieT OTCek, Crieayer
paccuuTbIBaTb NOPO3Hb:

a) NnacTuHKY 1, pacroroxeHHyo Mexay CkaTbiM NOsiCOM U NPOAOSbHbIM peGpom,
no coopmyre

1
T—[U"C’cm F O [ Opp 1 (TS 7::»,1)2]9, (89)
<

30€eCb 3Ha4yeHusa a, Ty ¢ CreayeT onpenenstb COrnacHo Tpe6oBaHuaMm 8.5.2, a

3HAYEHNS Tgr1 N Tigegr 1 - MO POPMyNam:

npu oz, =0

. -
orl 1_@},;?%( ?\%Y ( )

tme M = (r16,) [RTE,

npu T, 0N py =ally £2(Npu gy »2 cneayeT NPUHUMATD iy = 2)

119 Ry
P = (91)
T Al kg 3
R}‘
Tlog,erl = wil,24+0,476p) =, (92)
K
v =G+ U m ha =) Ry B, (93)

KPUTUHECKOe  HanpsbkeHue 71 CrneayeT onpepenate no dopmyne (83) ¢
NOACTaHOBKOW B HEE Pa3MepPOB NPOBEPSIEMON NIaCTUHKW;

6) NnacTUHKY 2, pacroroXeHHyl Mexay MPOAONbHbIM PeGPoOM W pacTsHyTbIM
nosicom, - no cpopmyrie

2
1 (el 2h ) | T | [ 7

Yo Ter 2 Tloc,cr,2 Ter,2

, (94)

roec wu = - HanpsbkeHus, onpefensemble COornacHo

oo
&
)
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a2 - HanpshKeHWe, MPUHMMaeMoe PaBHbIM B 3aBMCUMOCTU OT TOTO, K Kakomy
MOsICY NPUIOXeHa Harpyska: K CKaToMy (CM. PUCYHOK 9, @) - T jpe 2 = 040, (3pech
O, CNeAyeT OnpedensiTb COMacHo ; K pacTsHyToMy (CM. pucyHok 9, 6) -

Tloe,2 = Ploes

T ioc,er,2 - HANPsHKEHWE, onpeaensemoe no gopmyne (82), me «; u £ cregyet
onpefensiTe COOTBETCTBEHHO No Tabnumue 14 npu # = 0,4 u no Tabnuue 15 npu & =

1, 3aMeHsIs 3HaUeHne ,r 3HauYeHVeM (Hur — 4 );
of of

Ter,2 - HanpsbkeHue, onpegensiemoe no dopmyne (83) ¢ NOACTaHOBKOWM B Hee
pa3MepoB NPOBEPSEMON NNaCTUHKM.

PucyHok 9 - Cxema 6anku, ykpenneHHon nonepevHbiM1 U
npoaonbHbIMUA peGpamm XKecTKocTh

—_—
E 4
g .
= 3
| S——
—
o 3 3
=
— 4
.

a - 6arnka co cxaTblM BEPXHUM NOACOM; 6 - 6anka ¢ pacTAHYTbIM BEPXHUM MOSICOM

PucyHok 9 - Cxema Garnku, ykpenneHHon nonepeyHsiMu (3) 1 npogonbHeiMu (4)
pebpamu XecTKocTH

8.5.13 lMpomexyToyHble pebpa, pacnonoxeHHble Ha NnacTuHke 1 mMexay cxaTbiM

NOSICOM U MPOAONbHLIM pebpom, crieayeT AOBOAWTL [0 NpoporbHoro pebpa
(pucyHok 10).

PucyHok 10 - Cxema 6anku, yKpenneHHOW nonepeyHbIMU,
NpPoAOMbLHLIMU U MPOMEXYTOUYHLIMU pe6pamm KecTKOCTH

{ F G, O, T

T ——
G e
= 4
3
3 = 3
G,
—

[ e ]
G,Cp2 — O,%,T

PucyHok 10 - Cxema 6anku, ykpenneHHoi nonepeyHbiMu (3), npoaonbHbiMK (4) 1
NpOMeXyTOo4HbIMU (5) pebpamu xecTkocTH

B aTtom cnyyae pacyeT nnactuHku 1 crnegyeT BbINOMHATL Mo cdopmynam (89)-(93), B

KOTOPbIX BENUYMHY @ CrieflyeT 3aMeHsTb BEeNMYMHOW @y, [Ae @y - PaccTosHue
MeXay OCAMW COCEAHWMX NPOMEXyTOuHbIXx pebep (cm. pucyHok 10). Pacuer
NNacTUHKM 2 cnepyeT BbINOMNHATL cornacHo Tpebosanusim 8.5.12, 6.

8.5.14 lNpoBepKy yCTOWYMBOCTM CTEHOK Banok acMMMeTpU4HOro cevenusi (c Gonee

pasBUTLIM CXaTblM MOSICOM), YKPENnmneHHbIX nonepeyHbIMu pebpamu u napHbimM

npoAonbHLIM PeBGpoM, pacnonoXeHHbIM B CXaToil 30He, criedyeT BbIMOSHATL Mo

copmynam (89) u (90); npu atom B choomvribl (90), (91) 1 (94) BMeCTO OTHOLLEHUS
oy -0y A

ki Ik cremyet nopcTaBmsTh T —1, a B copmyny (95) BmecTo (
aq hef

0.5 /by ) crepyer nopctaenats [0y /(o) ~o2) =¥ /a1, me oy - kpaesoe
pacTsirMBatoLLee pacTshkeHre (CO 3HaKkoM "MUHYC") y pacyeTHOM rpaHuLbl oTceka.

8.5.15 MMpy ykpenneHun CTEeHKU nonepevHbIMM pebpamn U NapHbIM NPOAOIbHLIM
pebpoM KeCTKOCTU MeCTa PacrofioKeHUsl Y MOMEHTbI MHEPLUU CEYEHUN 3TUX
pebep fomkHbI ya0BNeTBopAThL TpebosaHuam 8.5.9 u ctopmynam Tabnmubl 19.
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Tabrmua 19

r’ﬂ_l MomeHTbI uHepuumn pebpa
hy
oNepeyHoro || NPoAoNLHOTO (Ff)
(4y)
Tpebyemoe npegernsHoe
MWUHUMarnbHoOE || MakcumMmanbHoe
0,20 3 B 2.3 3 3
> Sty (25-05al by datsy e || 15hyts, Thos oy
0,25 _ 2,3 3 3
(15-0da /by Ja’tyl by || 15hyti 8.5kt
0,30 5 - -
15kgets
Mpumeyatne - Mpu BLIMMCTIEHUN fy* ANS MPOMEXYTOMHBIX 3HAYEHN %y / Ay
[10MyCKaeTCs NIMHEHas UHTEPMONsLMS.

Mpy pacnonoXeHny NpPoAONbHOTO U nonepeyHbix pebep XecTKoCTU C OAHON
CTOPOHbI CTEHKV MOMEHTbI MHEPLIUM CEYEHMI KXKO0r0 U3 HIUX CredyeT BblYUCTSATb
OTHOCUTENLHO OCW, CoBMaatoLLei ¢ Brkaiiuen k pebpy rpaHbIo CTEHKM.

8.5.16 lpu 3HAYeHUsIX YCIIOBHOW TMOKOCTU CTEHKM by 7323, Ry fo Gankun
CMMMETPUYHOTO ABYTAaBPOBOrO CEYEHWs LONyCKaeTCs NpoeKTUpoBaTh kak 6anku 2-
ro Kriacca ¢ rmbKUMM (HeyCTONYMBBIMM) CTEHKaMW COTTNIACHO MPUNOoXeHuio M.

8.5.17 YuacTok cTeHku 6Ganku Hap OMopoN CrieAyeT pacCcuuTbiBaTb Ha
YCTOMYMBOCTL MPW LIEHTPaNbHOM CXaTuM U3 NMOocKocTW Bankm kak CTOMKY,
Harpy>eHHyto ONOpHON peakLen.

Mpu yKpenneHun cTeHku Ganku OnopHbIMU peGpamu XECTKOCTU C LLUMPUHON

BbICTYNaroLleit 4acTh &, (kak Npasuro, He MeHee O,Sbﬁ, 34ecb bﬁ - LMpUHa
HWXHEro nosica Garnku) B pacyeTHOE CeyeHVe 3TOW CTOWKWU CrieayeT BKIoYaTb

ceyeHre OnopHbIX pebep 1 Nonockl CTEHKW LUMPUHON He Gonee 0,65 w E"Ry c
KaXnou CTOpoHbI pebpa.

TonuyHa onopHoro pebpa XecTKOCTW £ AorkHa ObiTb He MeHee 3f’n|'Ry & s

rae &, - WMpWHA BbICTYNaloLLEn YacTu.

PacyeTHyt0 AnNWHY CTOMKW crefyeT NPUHWMATb PaBHON PacYETHON BbICOTE
CTeHKM Garkn %y .
HwkHre Topubl omnopHbIX pebep (pucyHok 11) AorpkHbl GbITb OCTPOraHbl 60

NMOTHO MPUrHaHbl UM NpUBapeHbl K HkHeMy nosicy Ganku. HanpsbkeHust B aTux
CeYyeHusX Mpu AEeNCTBUN OMOPHON peakuu He AOMKHbI MPEeBbIaTb pacyeTHOro

COMPOTUBIEHNs CTanu: B NEPBOM Criyyae (CM. pucyHok 11, a) - cmsitio £, npu
@ $15 u oxatvio £y npua >15¢; Bo BTOpOM Cryyae (cM. pucyHok 11, 6) -

cmsTHio R .

PucyHok 11 - Cxema onopHoro pe6pa xecTkocTn

a) 6)

a

——
————

|t

a - B Topue C MpUMEHEHMEM CTPOXKMW; 6 - yJareHHoro OT Topua C MIOTHOW
MPUrOHKON U NPUBAPKON K HKHEMY NOACY

PucyHok 11 - Cxema onopHoro pe6pa »ecTkocTn
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CBapHble LWBbI, NPUKPENIIsioLLme onopHoe pebpo K HkHeMy nosicy 6arnku, cregyet
paccunTbIBaTh Ha BO3ENCTBUE OMOPHON peaKLuu.

Mpu OTCYTCTBUM OMOPHLIX pebep XecTKOCTW (B NPOKaTHbIX 6ankax) pacyeTHbIM

CeYeHMEM CTOVKWU SIBMISIETCS MOMoca CTEHKW LUMPWHOW, paBHOW ANWHe ydacTka
onupaxus Ganku.

8.5.18 YcTOMYMBOCTb CxaTblX MOSICOB CrieAyeT cyutatb obecneyeHHon, ecrm
ycrioBHasi mbkocTb ceeca nosica *f = (er [170. /Ry ' 2y nosicroro nmcta

Xfl = (bf fif)ﬁ.'Ry /& Garok 1-ro knacca, a Takke BucTanbHbIX 2-ro Kracca npu
BbINOMHeHnn  TpeboaHun 7.3.7, 8.2.1 1 8.2.8 He npeBbllAeT npeaerbHbIX

3Ha4eHUN Xuf (iuf,l ), onpeaensieMbix Mo hopMynam:

Ansa cBeca nonku (6e3 okaimMnerns n otrmba) ABYTaBPOBOTO CeYEeHUs

Ry =05 Rye o @7)

[ns OSICHOTO NMCTa KopoGYaToro ceveHust

Py =L Ry lo, (98)

3pech T, - HanpshkeHUe B CKaToM rosice, onpeaensemoe no opmyrnam:

A5 O4HOPOAHOro ceveHns

a, = MIWr) wm 0, = My AWy )+ My AWy, ),

ana BucTanbHoro ceveHns
¢ = Ry 130407 urm 0, = Ry, 30— 40} + M, HiF )

roe o' - 3HadeHus o u3 Tabmmubl 18 npu r=0; ecrm I, >R}.f, TO cneayeT

MpUHAMATL O = Ryr .

8.5.19 YcTonuMBOCTb CXaTblX MOSICOB creayeT cuutatb obecneyeHHow, ecnu
YCNoBHasA MBKOCTb CBECA CXATOro Mosica U NOSICHOro nucTta 6anok 2-ro u 3-ro
KIaccoB 13 OAHOPOAHON CTarM Npu BbINONHeHUM Tpebosanwii 7.3.7, 8.2.3 1 8.5.8

He npeBbllaeT npeaenbHbIX 3HaYeHun Xﬂf (Xuﬂ ), onpepensembix npu 2,2

< Ry £5,5 no chopmynam:

Ans cBeca nonku (6e3 okaiiMneHus 1 otrvba) ABYTAaBPOBOrO CeveHus

Ry =017 +0,06k,,; (99)

[7s MOSICHOTO NMUCTa KOpoGYaToro ceveHust

Ryp = 0675+ 0,158y, (100)
8.5.20 B cry4ae okaiimMneHus unm otrba nomnku (CTEHKM) ceveHus (CM. , UMetoLLiero

pasmep dgr 2 0,35 v tonummy ¢ > 2dgr Ry [ £ | snauerns Xuf , onpeaensemble
no cdopmynam (97) n (99), nonyckaercs ysenmumeats B 1,5 pasa.

8.6 PacueT onopHbIX NnuT

8.6.1 MNnowaab cTanbHOV OMOPHOW MINTbLI JOMKHA YOAOBIETBOPSTL TPEGOBaHUAM
pacyeTa Ha NPOYHOCTL hyHAAMeHTa.

Mepepaya pacyeTHOrO YCUMMSE Ha OMOPHYIO MIMTY MOXET OCYLIECTBMSATbLCS

Yepe3d dpe3epoBaHHbIi TOpEL, WNM Yepe3 CBapHble LWBbl  KOHCTPYKLUK,
onupatoLLencs Ha NimTy.

8.6.2 TonumHy OMOPHOM NMWTHI CredyeT OMNpefendTb pacyeToM Ha wu3rb
NnacTUHKK no chopmyrie

t= J6M, o SRy, | (101)

roe My, - HAMBOMbLLMIA M3 U3TUBAIOLLMX MOMEHTOB Jf , AEMCTBYIOLLWX Ha PasHbIX
y4acTKax OrMopHON MANTbI U onpeaenseMbIX no hopmynam:

AJ15 KOHCOSbHOMo yHacTKa niuTbl

My =05gc%; (102)
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ANA y4acTka NiuTbl, ONEpTOro Ha YeTbipe CTOPOHbI B HANPaBIiEHNN KOPOTKOW 1
[OJIMHHOWN CTOPOH COOTBETCTBEHHO

My = ayga’; M, = anga’; (103)

AN18 y4acTKa NnnTbl, ONepToro no TpeM CTopoHam

My = aagld)?, (104)

AnA ydacTKa nnuTbl, ONepToro Ha ABe CTOPOHbI, Ccxogswmecs nog yrrom, no
copmyne (104), npuHAMan Npu 3TOM ¢y - AWaroHanb NpsMOYronbHUKa, a pasmep

@ B Tabmmue E.2 - paccTosiHMe OT BEPLUMHbI yrna [0 AuaroHanm.
3pech Gy - BbIJIET KOHCOJbHOTO y4acTKa NinTbl;

, 0y, 03 - KO3MLIMEHTBI, 3aBUCALLME OT YCMOBUI OMUPAHWA U OTHOLLEHUS
pa3MepoB CTOPOH y4acTka MinTbl U MPUHUMaeMble cornacHo Tabnuue E.2;

& - peaKTWBHbI OTNOp ¢hyHAAMEHTa Mof paccMaTpUBaeMbiM y4acTKOM MUTbI
Ha eAMHNLLY NOLWAaAN NUTI.

9 PacueT 3/1IeMEHTOB CTanbHbIX KOHCTPYKLUN
npu AeNcTBUMN NPOAOIILHON CUIbI C U3rMOGOM

9.1 PacyeT Ha NPOYHOCTb 35IEMEHTOB CMNJOLIHOIO Ce4YeHUs
9.1.1 PacyeT Ha MNPOYHOCTb BHELIEHTPEHHO-CXaTbIX (CXaTo-u3rmbaemblx) u
BHEL|EHTPEHHO-PaCTSHYThIX  (PAacTSHYTO-U3rMbGaeMblX) 3MEeMEHTOB U3 CcTamm C

HOpPMaTMBHbIM COMpOTUBIIEHNEM R}n 2440 HmmZ, He noaBepraloLWXCs
HENOCPefCTBEHHOMY BO3AEUCTBUIO AMHAMWUYECKMX Harpy3oK, MpW HanpsiKeHWsix

{058, no=2N/4, >01R, crenyer BbINOMHATL No hopmyre

n
M,
w . M, . 5 . b} -
ARy 7, W mminBp¥e W R¥e  Wonminfyre (105)

roe ¥, M, w M, & - abconoTHble 3HaYEHUs! COOTBETCTBEHHO MPOAOIILHON
curnbl, M3rMGaloLLMX MOMEHTOB 1 GUMOMEHTa Npu Hauboree HEBMAroNPUATHOM UX
coueTaHuu;

#, Cy, ©p - KO3DAMLNEHTBI, NPUMHUMaeMble cornacHo Tabmmue E. 1.

Ecrm o = N/.4, <018, chopmyny (105) crieayeT NpUMEHSITH MpU BbINOMHEHNN
Tpe6oBaHwii 8.5.8 1 Tabrmubl E.1.

Pacuet Ha MPOYHOCTb 3MIEMEHTOB B Cly4asX, He npeayCMOTPEHHbIX pacHeToM
no coopmyrie (105), crnepyeT BbINOMHSATL Mo hopmyrie

(W1 Ay 2 M 0L £ M, xi Ly B0l 1) (R £1, (106)

rae ¥, - pacCTOSAHWS OT MMaBHbIX OCEN A0 pacCMaTpPUBAEMON TOUKM CEYEHNS.

9.1.2 PacyeT Ha MPOYHOCTb BHELEHTPEHHO-CXaTbIX  (CxaTo-m3rnbaembix)
aneMeHToB Mo dopmyne (105) BbinonmHATb He TpeGyetcsi npy  3Ha4YeHUM

MPUBEAEHHOTO  OTHOCUTENHOTO  OKCLIEHTPUCUTETA Mer £20 (,  OTCYTCTBMM
ocriabneHnst CeyeHWsl W OAMHAKOBLIX 3HAYEHUsIX UM3rMGaloWMX MOMEHTOB,
NPVYHUMAEMbIX B pacyeTax Ha NPOYHOCTb U YCTOMYMBOCTD.

9.1.3 BHeLEHTPeHHO-CxXaTble  (CXaTo-u3rMbaemble) 3neMeHTbl U3 cTarm C

HOPMATVMBHBIM COMPOTUBIEHMEM Ry 7440 HMM2, umeioupe HECUMMETPUIHbIE
CEYeHUs OTHOCUTENbHO OCW, NEpPreHAWKYNAPHO/A NIocKocTu usrba (Hanpuvep,
cevenus Tvna 10, 11 no , cneayeTt NpoBepsiTb Ha NPOYHOCTb PACTSHYTOrO BONOKHA
CeYeHus B NMOCKOCTY 1efCTBUA MOMEHTa Mo chopmyrne

% }ﬁ_i
Byye |4y Wy

roe Wm - MOMEHT COMNpPOTVBIIEHNA CEYEHWS, BbIYWUCIIEHHBIN ANS PacTAHYTOro
BOJIOKHa;

<1, (107)

& - koadhdpmuMeHT, onpeaensiembli no dopmyne

8=1-01N% (4R,). (108)

9.2 PacueT Ha YyCTOMYMBOCTb 3/IEMEHTOB CIJIOLWHOTO
ceuyeHusn
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9.21 PacyeT Ha YCTOMYMBOCTb BHELIEHTPEHHO-CXaTbiX (CxaTo-n3rnbaembix)
3MEMEHTOB NpU AeNCTBUM MOMEHTa B OAHOW W3 rMaBHbIX NIOcKocTel crieayeT
BbIMOMHATbL KaK B 3TOM MIIOCKOCTU (Mriockasi popMa noTepu yCTOAYMBOCTY), TaK 1
13 3TOW NMOCKOCTM (M3rMBHO-KPYTUNbHAA ciopMa NoTepy YCTORYMBOCTH).

9.2.2 PacyeT Ha YCTOMYMBOCTb BHELIEHTPEHHO-CXaTbIX (CxaTo-n3rnbaembix)
3/1eMEeHTOB MOCTOSIHHOTO CEYEeHMs! B NIIOCKOCTM [eiCTBUS MOMEHTa, CoBnajaloLLei
C NJIOCKOCTbO CUMMETPUN, CeayeT BbINOSMHATL NO d)opmyne

Nip, ARyy, ) L1 (109)

B dopmyne (109) koadMLMEHT YCTONYMBOCTM MPU CXATUM C U3TMOOM @,
cnepyeT onpeaensTb no 1abnuue [1.3 B 3aBUCUMOCTH OT YCIIOBHOM MMOKOCTU 7, 1

NPUBEIEHHOTO  OTHOCUTENLHOTO  3KCLIEHTPUCUTETA M4y,  OMpefenseMoro no
dopmyne

g =, (110)

rae 7 - Ko3ahMUMEHT BNMSIHUSA hOPMbI CEYEHMS, onpeaernsieMblii no Tabnuue [.2;

m=eAlWW, - OTHOCUTEnbHBIA  OKCUeEHTpucuTeT  (3aecb & = M [N -

3KCLEHTPUCUTET, MPW  BbLIYUCIIEHWM KOTOPOro 3HadeHus A  u N cnepyeT
NpuHUMaTb cormacHo TpeboBaHusim 9.2.3;

¥, - MOMEHT COMPOTUBIIEHUSI CEYEHUS!, BbIUMCTIEHHbIN Arsi Hanbornee cxaToro
BOJIOKHA).

Tpy 3HaYEHUsIX 7y 220 pacyeT CriefyeT BbIMOMHSTL Kak Ars U3rMbaembix
3MemMeHToB (CM

9.2.3 PacyeTHble 3HaYeHWsi NPoOAONbHOM cunbl A 1 usrnbarowero MomeHTa Af B
anemMeHTe CcrieayeT NpuUHMMaTb ANsi OAHOTO W TOrO e COYEeTaHWsi Harpy3ok u3
pacuyeTa cucTeMbl MO HeAethOPMUPOBAHHOW CXeMe B MPEAMONOXEHUN Ynpyrux
nedopmaumii ctanu.

Mpv aTOM 3Ha4eHus Af criegyeT NpUHUMaTh PaBHLIMU:

AN KOJNTIOHHbI MOCTOAHHOIO CeYeHns paMHOVI CUCTEMBI - HaVI60]'IbIJJeMy MOMEHTY
B npegenax AfHbl KOJOHHbI;

AONst CTYNEHYaTol KONOHHbI - HauGOorbLUEMYy MOMEHTY Ha ASMHE ydvacTka
MOCTOAHHOIO CeYeHust;

ANS KOTNOHHbI C OAHUM 3aLLEeMIeHHbIM, a ApYriM CBOGOAHBIM KOHLIOM - MOMEHTY
B 3ajernke, HO He MEHEE MOMEHTA B CEYEHUM, OTCTOSILUEM Ha TPETb ANWHbI
KOMOHHbI OT 3aAerku;

LN CXKaTbIX NOACOB (hepM U CTPYKTYPHBIX MAWT, BOCTIPUHAMAIOLLMX BHEY3MOBYIO
nonepeyHylo Harpysky, - HaubomnblueMy MOMEHTY B MNpedernax CpeaHei Tpetu
ANWHBI  MaHenW nosica, OMNpeaensieMoMy W3 pacdeTa nosica Kak  Yynpyroi
HepaspeaHoii 6arnku;

ANA CXKaToro CTEPXHA C LLIAPHUPHO-0NEPTbIMU KOHLAMU 1 CEYEeHNEM, NMeroLLmm
OfHy OCb CUMMETPWW, COBMaZaloLyld C NMOCKOCTbIO W3rMba, - MOMEHTY,
onpegensieMoMy no ¢opmyrnam Tabnuubl 20 B 3aBUCUMOCTU OT OTHOCUTENbHOMO

SKCLEHTPUCUTETA Moy = My AICNF,) 1 npuHUMaeMomy pasHbiM He MeHee 0,5
Mo

Tabnmuya 20

OTHOCHTENbHBIN (| MOMEHT M NP YCIIOBHON MBKOCTH CTEpMHA

3KCLIEHTPUCUTET
mrﬂﬂx
74 724
Py <3 M =M, -025RM, o, ~ M) M=
3< iy £20 M= My + (g ~ M g —M2017 || M= M)+ Qg — 3N (M — 70417

0O603HayeHus], NpuHATbIE B Tabnmue 20:
M y4y - HAMBOMbBLLMIA U3rMBAIOLLIMIA MOMEHT B Npefenax AnMuHbl CTEPXHST;

My - Hanbonbwmii M3rMGaOLMA MOMEHT B MNpeaenax CpeaHeit TPeTU ASMHbI CTEePXHS,

NpUHAMaeMbIi paBHbIM He MeHee 0,5 M ..

My - N3rMGaloLLMIn MOMEHT, NMPUHAMAEMbIA PABHLIM Af NPU #iye, &3 1 & < 4, HO He MeHee 0,5
M,

ax -



http://docs.cntd.ru/document/1200084089
http://docs.cntd.ru/document/1200084089
http://docs.cntd.ru/document/1200084089

[ns cxaTblX CTepXHeln ABOSKOCMMMETPUYHOTO CrIOWHOTO CEYeHUs C
LLAPHMPHO-OMEPTLIMA KOHLIAMW, Ha KOTOPbIX AENCTBYIOT uU3rnbarolme MOMEHTbI,

3Ha4YeHne My, HeobxogvMmoe Ans  onpepeneHunst ¥, , criedyeT npuHUMaTh

cornacHo Tabnuue [1.5.

9.24 PacyeT Ha YCTOMYMBOCTb BHELIEHTPEHHO-CXaTblX (CxaTo-n3rnbaembix)
CTepXHeli CMIOLIHOTO NOCTOSIHHOTO CeYeHWsl, KpoMe KopoB4aToro, M3 MrockocTu

[AECTBUS MOMEHTA NPy U3MMGe WX B NIOCKOCTU HanBonbLuei xecTkocT (£ » 1)),
coBrajalolle C MrocKOCTbIO CUMMETpUM, a TaKkke LUBENNepoB creayeT
BbINOMHATL Mo chopmyne

Nicpy ARy v, ) 51, (111)

rae @y - KOaMUMEHT, onpeaensembli cornacHo Tpebosanmam 9.2.5;

- KO3(ULMEHT YCTOMYMBOCTM MPU LIEHTPArbHOM CXaTuW, onpeaensieMbii
cornacHo Tpe6oBaHuamM 7.1.3.

9.2.5 KoadppmumeHT #2, £ B chopmyne (111) cnepyet onpenenstb:

npwv 3HayeHusx 5 no opmyne
=01+, ) L1, (112)

rae o, 8 - KoadhdmuUmeHTbI, onpeaensiemble no Tabavue 21;

npy 3Ha4YeHusix #, 210 no jopmyne
o =11+ mp, Tep), (113)

rae @, - KOIMLMEHT YCTOMYMBOCTM Npu u3rmbe, onpenensemblii CornacHo
TpeboBaHuam 8.4.1 wnpunoxenno XK kak ans Gankv ¢ aBymss u Gonee
3aKpenieHnsiMM CXaToro nosica;

npu 3HadYeHusx 5 < 2, < 10 no coopmyre
c=es(2-02m, 0 +eg (0.2m, - 11, (114)

e cregyet onpeaensTb: ©5 - no dopmyne (112) npu #2, =5; 1 - no dopmyne
(113) npu #, =10. 3pech 2, = (M, AW AIW.) -  oTHocuTenbHbIN

aKkcueHTpucuTeT, rae 3, crieqyeT npuHMMaTh cornacHo Tpe6osaHusam 9.2.6.

Mpw rmGkocTH ?\y 3,14 KOIPMULMEHT Cryay HE [IOIDKEH NPEBbILLATE 3HAYESHUIA ,
onpeaensemMblx COrMIacHO NPUNOKeHWO [1; B CryYae ecrmt € >y, , B opMyriax

(111) n (116) BMECTO €4y CriEAyeT NpUHUMATS .

9.2.6 INpu onpefeneH OTHOCUTENBbHOMO 3KCLIeHTpUcUTeTa #2, B dopmynax (112)-
(114) 3a pacyeTHbI MOMeHT 3, crieqyeT npuHUMaTh:
[ANs CTepXHeW C KOHLaMK, 3aKpenneHHbLIMU OT CMELLEHWS! NepneHAnKYspHO

NMOCKOCTW AENCTBUS MOMEHTA, - MakCUMaribHbli MOMEHT B mpeaeriax cpefHen
TPETU [ANUHbI, HO HE MEeHee MOOBUHBLI HAaMBOMbLLIErO MOMEHTA MO ANMHE CTEPXHS;

LA CTepXHen C OAHMM 3alLeMIeHHbIM, 8 APYIMM CBOBOAHBIM KOHLIOM - MOMEHT
B 3aJenke, HO He MEHEee MOMEHTa B CEYEHWM, OTCTOSLUEM Ha TPeTb ANuHbI
CTEePXHA OT 3aAerKu.

9.2.7 PacyeT Ha YCTOMYMBOCTb BHELIEHTPEHHO-CXaTblX (CxaTo-n3rnbaembix)
3r1IeMEHTOB [IBYTaBPOBOIO CEYEHNS, HEMPepbIBHO NOAKPeneHHbIX BAOMb OAHOM 13
Mook, CriefyeT BbiMOMHAThL COrMacHo NPUNoXeHuto XK.

9.2.8 BHeleHTpeHHO-CXaTble (CxXaTo-u3rbaemble) SMeMeHTbl  MOCTOSHHOro
ceyeHusi, urnbaemble B NIIOCKOCTU HAUMEHBLLEN XeCTKOCTU (f}. <iym 2y #0),

creayeT paccunTbiBaTb no copmyne (109), a npu mBKoCT *x >3\}. - TaKxe
NPOBEPSTL PACYETOM Ha YCTOMYMBOCTb M3 MMOCKOCTU AEWCTBUS MOMEHTa Kak
LieHTparnbHO-CXaTble 3niemMeHTbl No hopmyre

Nip, 4R, <1, (115)

rAe @y - KO3PPULMUEHT YCTOMYMBOCTY NPU LIEHTPaNbHOM CXaTuu, onpeaensiemblin
cornacHo Tpe6oBaHuam 7.1.3.

Mpn *; £ Ay NPOBEPKM YCTOMYMBOCTM W3 MIOCKOCTU [EACTBUSI MOMEHTA He
Tpebyetcsi.
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9.2.9 PacyeT Ha yCTOWYMBOCTb CTEPXHE CMNIOLIHOTO NOCTOSIHHOMO CeYeHust (Kpome
KOpo64aToro), NOABEPEHHBIX CXATUIO N U3TMBY B ABYX M@BHbIX MIIOCKOCTSAX, NpU

COBMaZeHMM MNOCKOCTU  HamBornbluein xecTkocTn ({y »{y) ¢ nrockocTsbio
CUMMETPUM, a Takxe Npy ceveHnn Tuna 3 (cM. Tabnuuy 21) cnegyeT BbIMOMHATL NO

chopmyre

NHpay ARy, £1, (116)

rae

oy = gy (0,64 + 0.48) (17

Tabnmua 21

Tun || Cxema ceyeHunsa || BHaueHus koadduumneHToB

ceye- || akcLeHTpucuTeT

HUA
o npu £ npn
my £ 1< m, 5 2y S|y 3,14
1 3,14

yd 0.7 1l0,65+0,05, L
L)
= x—

Il'(ocf(oy

103 110,25 - 0,05m,) 1, 1 4|1
Ik

1-1- e, Tey N2l h -1,

G=1npn Iy 11 <05

0O603Ha4YeHus, NpUHSATLIE B Tabnvue 21:

CUMMETPUUN ceYeHuns ¥~V ;

¥, - 3Ha4eHue @, npu i}, =3,14.

Mpumeyanue - Mpu 3Havermnsax &7k < 0,3 cnepgyeT npuHumath &7k =0,3.

i Wiy - MOMEHTbl WMHEpLMM COOTBETCTBEHHO GOrblieii W MeHbLUe MOMOK OTHOCUTENbHO OocK

3peck cnenyet onpenensTb:

¥g - coOrmacHo TpebosaHnam 9.2.2, NpuHUMas B popMynax BMECTO #:

COOTBETCTBEHHO #y U ;\J H

[ iy - cornacHo Tpe6osaHuam 9.2.5.

"

Mpy BbIYMCNEHUN 3HAYEHUS ANt CTEpXHEN [BYTaBPOBOTO CeYeHWst C
HeoaMHaKOBbIMM NoNKaMu KoadhdmuMeHT # criefyeT onpeaensTe Kak Ans ceveHnst

Tuna 8 no Tabmmue [.2.

Ecrm #g o <, To KpoMe pacueta no chopmyne (116) criegyeT nponssecTy

AOMONHUTENbHYI0 NPOBEPKY Mo dopmynam (109) n (111), npunumas £, =0.

Ecrm # >3\}., TO Kpome pacyeta no copmyne (116) cregyeT npoussBecTu

[A0MONHUTENbHYI0 NPoBEPKY Mo dopmyre (109), npuHnman €5 = 0.

3HaueHnst OTHOCUTENbHbBIX OKCLIEeHTpUCUTETOB CriedyeT BbIYUCIATb MO

dopmMynam:
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wmy =, AW, (118)

my = ey AlTF, (119)

roe W, n Wy - MOMEHTBI CONpOTMBIIEHMSI CedeHwit Ans HauBoree CHaToro
BOJIOKHA OTHOCUTENLHO OCEl COOTBETCTBEHHO x —x U ¥ ~ ¥ .

Ecrm nnockocTb HanGorbLueid KeCTKOCTU ceveHnst cTepwst ({x > Iy) He

coBrMagaeT C MIOCKOCTbIO CUMMETPUM, TO pacyeTHOe 3HaveHue #2, crepyet
yBenM4uTh Ha 25% (Kpome ceveHus Tuna 3 no .

9.2.10 PacueT Ha yCTOWYMBOCTb CTEPXXHEW CMIOLHOro MOCTOSIHHOrO KopobyaTtoro
CeYeHus npu cxatum c n3rmbom B O,D,HOVI unn B ABYX rMaBHbIX MSIOCKOCTAX crieayeTt
BbIMOSHATH MO chopMynam:

Ni{pg ARy, )+ My Ko 8,5 i By v, ) 21, (120)
Nilpgy ARy ¥ )+ My Koy 6,0 i Ry 1 £ 1, (121)
roe ¥y, Pg - KOIMPMUMEHTbI YCTOAYMBOCTM MpW Cxatum ¢ U3rmbom,

onpeaensemsle no 1abnuue [1.3;

Cx, €y - KO3DULNEHTDI, Npuk le no Tabnmue E.1;

d,, 3}. - k0adhdpULMeHTbI, onpeaensieMble No dopMynam:

8, =1-0,1M% /(4R,) v 8, = 1-01N%; /(4R,) (122)

1 NPUHUMAEMbIE PaBHBIMU 1,0 COOTBETCTBEHHO MPU A, $11 Ay &1,

Mpy1 OAHOOCHOM M3TMGe B MIOCKOCTY HaMGOmbLUeN xecTkocTn (I > Iy, My =

0) BMECTO ¥4 CregyeT NpuHUMaThL @y .

9.3 PacueT Ha yCTOMYMBOCTb 3/IEMEHTOB CKBO3HOIO
ceyvyeHus

9.3.1 MNpu npoBepke Ha YCTOWYMBOCTb BHELLEHTPEHHO-CXATbIX (CXaTO-M3rmbaembix)
CTep)KHeVI CKBO3HOIO CeYeHus C coegUHUTENbHbIMU NSiaHKaMn Unn pelletTkamm
crieayeT BbIMOMHSATL Kak pacyeT CTepXHS B LEeroM, Tak U OTAENbHbIX BETBEN.

9.3.2 Mpu pacyeTe CTepxHs B LLeNOM OTHOCUTENbHO cBOGOAHOM ocu Mo dopmyrne
(109), korga nnaHKM W peLleTKn PacronoXeHbl B MIOCKOCTSAX, NaparrenbHbIX

NMoCKOCTW [AENCTBUS MOMEHTa, KO3(MMLMEHT @, CcriegyeT onpeaensTb Mo

1abmvue [1.4 B 3aBUCUMOCTY OT YCIIOBHOW NPUBEAEHHON TUBKOCTU *up (Hyr - CM. 1
OTHOCWTENLHOTO AKCLEHTPUCUTETA # , ONPEAENSIEMOro Mo opmyrne

m=glall, (123)
rae e = M { N - 3KCUEHTPUCWTET, NpX BbIYWUCIIEHNN KOTOPOro 3HadeHns A un iV
crepfyeT NpUHUMAaTh cornacHo TpebosaHusam 9.2.3;

@ - PacCTOSHWE OT [MaBHOM OCW CEYEHUs, MEPMNEHAUKYNSPHON MIIOCKOCTU
[eNCTBUA MOMEHTA, [0 OCY Hauboree CXaToi BETBY, HO He MeHee PacCTOsIHWA A0
OCM CTEHKM BETBY;

2 > - MOMEHT UHEPLIUN CEYEHUS1 CKBO3HOTO CTEPXHS OTHOCUTENBHO CBOGOAHOM
ocu.

Mpu 3Ha4eHusix 20 pacyeT Ha YCTOMYMBOCTb CTEPXHS B LIEMOM He TpebyeTcs; B
3TOM cny4ae pacyeT criefyeT BbIMOMHATb Kak Ansa U3rmGaemMblX 3NIEMEHTOB.
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9.3.3 lMpu pacyeTe OTAENbHLIX BETBEW CKBO3HbIX CTEPXHEW C pelleTkamu no
copmyrie (7) NPoOAONbHYIO CUY B KaXaoi BETBU crieqyeT Onpeaensitb C y4eToMm

AOMNOSTHUTESBbHOIo  ycunus Nad OT MOMeHTa. 3HayeHue 3TOro ycunusi crepgyet
BbIYUCIATL MO hopMyrnam:

Nog =M} fh - npu usrmbe cTepxHs B NNOCKOCTW, NeprneHaMKYnspHOA ocu
¥ =¥, ana cedyeHu Tvnos 11 3 (cm. ;

Ny = O,SM}, {4 - TO e, AN ceyeHuin Tuna 2 (cm. .

Moy =116M, /5 - npynusrmbe CTEPXKHSA B NIIOCKOCTM, NEPNEHANKYNIAPHO OCK
X - X, Anda cedeHun Tvna 3 (cM. ;

Ny =05M, /&, - ToXe, AN ceveHuit Tuna 2 (cm. .

3peck &, &1, by - pacCTOAHUS MeXOy OCAMM BeTBel (CM. .

Mpy u3rnbe cTepHsi CKBO3HOTO CeYeHust TUna 2 (CM. B ABYX NIOCKOCTSIX ycunve

N,; cnepyeT onpegensitb No opmyne

Nag =05(M, db + M, (b)), (124)

9.3.4 INMpw pacyeTe OTAENbHbIX BETBEN CKBO3HbIX CTEPXHEN C NnaHkamu B dopmyne

(109) cregyet yuuTbiBaTh AOMONHUTENLHOE ycurme A,; OT MoMeHTa Af 1
MECTHBIN 13rnG BETBEN OT (PaKTUYECKON WM YCMOBHOM MOMNEPeYHO Cunbl (Kak B
nosicax 6e3packocHoi hepMbl).

9.3.5 PacuyeT Ha YCTOWYMBOCTb BHELEHTPEHHO-CXaTbIX (CxkaTo-u3rMbaembix)
TPEXIPaHHbIX CKBO3HbIX CTEPXHEN C pelleTkamu U MNOCTOSIHHBIM MO AfvHE
PaBHOCTOPOHHWUM CEYeHUEM CrieayeT BbINOSHATL COrNacHo TpeboBaHuam pasaena
16.

9.3.6 PacueT Ha yCTOWYMBOCTb CKBO3HbIX CTEPXHEW U3 ABYX CMIOLIHOCTEHYaTbIX
BETBEI, CUMMETPUYHBLIX OTHOCUTENBHO OCKU x —x (PUCYHOK 12), ¢ pelueTkamu B
ABYX naparnesibHbIX MIOCKOCTSX, MOABEPXEHHbIX CXaTuio U u3rmby B obBeunx
rMaBHbIX NOCKOCTSX, CNeAYeT BbIMOMHATS:

ONA CTEPXHS B LeNIOM - B NSIOCKOCTU, NaparmnefibHoW MiocKOCTSIM PeLLeTok,

cornacHo Tpe6oBaHuam 9.3.2, npuHumas €, =0;

ANs OTAESbHbIX BETBEW - Kak BHELLEHTPEHHO-CXaTbIX AIeMEeHTOB No dopmynam
(109) 1 (111); Npn 3TOM NPOAOILHYIO CUIY B KaXKA0W BETBW CrieyeT onpefensTb ¢

YHETOM  [IOMOSHUTENLHOTO  ycunusi OT  MoMeHTa Ay (, @  MomeHT M,
pacnpefenaTb Mexdy BeTBSIMW MPOMOPLMOHAMBHO WX JKECTKOCTSIM 4 (CM.

pucyHok 12); ecrm MomeHT . feiicTByeT B NMOCKOCTW OAHOWM U3 BETBEN, TO
crielyeT cuuTaTb ero NorHOCTbIO NepeaalolMMest Ha 3Ty BeTBb. Ipy pacuete no
dopmyne (109) rmbkocTb OTAenbHOW BETBM credyeT onpeaensTb C y4eToM
Tpebosanuii 10.3.10, a npn pacyete no copmyne (111) - no makcumansHomy
PacCTOSHMIO MeXy y3riaMn peLleTKu.

PucyHok 12 - CxeMa CKBO3HOIO Ce4eHUs CTePXKHA U3 ABYX
CNIOWHOCTEHYaTbIX BeTBEN

PucyHok 12 - Cxema CKBO3HOTO CEYEHUS! CTEPXHS U3 [BYX CMIOLHOCTEHYaTbIX
BeTBel

9.3.7 PacyeT COeAUHWTENbHbIX NMAHOK MMM PEeLIeTOK CKBO3HbIX BHELEHTPEHHO-
cxKaTblX  (CxaTo-u3rnbaembix) CTepxHeld criefyeT  BbIMOMHATb — COMMACHO
TpeboBaHMAM 7.2.8 1 7.2.9 Ha nonepeyHylo cuny, paBHylo Gombluemy U3 AByX

3HAYEHWN: (HaKTUYECKON MOMepeyHON Cune ! UK YCIIOBHON MOMEpEeYHoOn cure

(e , BBIMMCNINEMON! COrMAcHo TpeGoBaHusm 7.2.7.

B cnyuae korga dakTudeckasi nonepeyHas cuna Gonblue YCroBHON, crieayet
COoefuHATb BETBU CKBO3HbIX BHELEHTPEHHO-CXAaTblX 3MEeMEHTOB, KaK npaBwuIio,
peLLeTkamu.

9.4 NpoBepkKa yCTOWYNBOCTU CTEHOK U NOSICOB

9.4.1 PacyeTHble pa3mepbl NpoBepsieMblX Ha YCTOWYMBOCTb CTEHOK W MOSICHbIX
TMCTOB (MOMOK) CrieAyeT NpUMHUMaTh cormacHo Tpebosausim 7.3.1 n 7.3.7.

9.4.2 YCTOWYMBOCTb  CTEHOK  BHELIEHTPEHHO-CXaTbIX  (CXATO-M3rMbGaembix)
3MEMEHTOB CrieayeT cuuTaTb OGECNEeYEHHON, eCcrm YCroBHas MBKOCTb CTEHKU

Py =gy 12,0, /Ry FE e npesbiluaeT sHaueHMit NpeenbHON YCoBHOI TBKOCTH

P » ONPEZIENSAEMBIX N0 POPMYNaM TaGmnLLbl 22.


http://docs.cntd.ru/document/1200084089
http://docs.cntd.ru/document/1200084089
http://docs.cntd.ru/document/1200084089
http://docs.cntd.ru/document/1200084089
http://docs.cntd.ru/document/1200084089
http://docs.cntd.ru/document/1200084089
http://docs.cntd.ru/document/1200084089
http://docs.cntd.ru/document/1200084089

Tabnuua 22

Tun || Cxema ceveHnst n||Ycnosus MpepernbHas ycrioBHasi MBKOCTb CTEHKU
ceye- || aKcLeHTpucuTeT NPUMEHEHNS! %,
HUSA chopmyn W
1 = = 2o

Yy _ ¥ L3 18y &R Y By = Ty =L3+0153E (125)

:‘T 10; Aans|2
X ——x ||ABYyTaBpa
yo oy RV

Fop 2 || P = Pt = L2+ 035%, €31 (126)
Z

¥
I

2 @y Ly, 1 j\;_ngimﬂzl’dlz
Lal2
. Cchy'T'c
0 — {07 +24x
opfd-a+ m)
(127)
3 ¥ 1Lasi2 Ty = 0,750,0 £0,52+182  (128)
—|——x
}I
. _ _
" 1807 Vg 2, | Ry = Q4+ 007N+ 0.25,[2 =57 Ty )
x— x 08<F, <4 e
'}?
5

ey 21 P =2 ARy [N £55 (130)

O603Ha4eHVs1, NpUHsITbIE B Tabrmue 22:

A - YCIIOBHAs TMGKOCTb CTEPXHS B MIIOCKOCTU AEMCTBUS| MOMEHTA;
Cg - KOIDMLMEHT, onpefensemblii no Tabnuue 17 B 3aBUCUMOCTH OT & ;

o =(0y —o5)/0y (3aecb o) - HaMBOMbLLEe CHUMAIOLLEE HaNpsXeHWe y pacyeTHOW rpaHuLbl
CTEHKM, NPUHYMaeMOoe CO 3HaKOM "Mioc” U BblUMCTIeHHOe 6e3 yueTa KOIPMUUMEHTOB ¥, , C¥y 1
¥ap; T3 - COOTBETCTBYIOLEE HAMPSHKEHWE Y MPOTMBOMONOKHONA PACcYETHOM rPaHWLbl CTEHKN);
§=0,15,7/0y (3pecb 7= /(t,/,) - cpepHee kacaTenbHOe HanpsbkeHe B paccMaTpUBaEMOM

CeueHM; A5t KOpoBUaTOro ceveHnst 7= Q{2 k) ; &¢ - WMpKHa NOMKK TaBpa.

Mpumeyarna

1 [Ins ceueHwit Tuna 1 npu 3Haudenusix 0< 72, <1 unm 10< #2, £20 3HAUEHUs Ay, creayeT
OnpeensiTh NMHENHON UHTEPMONSLIMEN MEXIY 3HAUEHUSIMUA Ay, , BEIYUCTIEHHBIMM COMNacHo 7.3.2 (

m, =0) nm 8.5.8 (#, =20) 1 no dopmynam (125) u (126) cooTBETCTBEHHO.

2 [ina ceyenus Tuna 2 npu « £ 0,5 3HaueHve 7\,“, crnepyeT onpefensiTe ABaXdbl: COMMacHo
7.3.2 » ¢ vcnonb3oBaHnem copmyn (125), (126); npu 0,5< x <1 - rMHeiHON WHTepnonauvei

MEX1Y 3HAUEHUSIMU Fopyy , BHIYMCTIEHHBIMM PN & =0,51 & = 1.

3 [Ins1 ceueHnst Tuna 4 npu *, < 0,8 unn *, >4 B coopmyre (129) creayeT npuHumaTts A, =0,8

um }y =4 COOTBETCTBEHHO.

4 [ns ceveHwit Tvna 5 npu 3HadeHmsx 0% iy <1 3HaueHus *y,, CriedyeT onpedensTb

FIMHENMHON NHTEPONALMEN MEXTY 3HAYEHUSMM Fyyy , BLIYMCIIEHHBIMM COFMAcHo 7.3.2 (#y =0)mnno
cpopmyne (130).

9.4.3 Mpu BbinonHerHm ycnoeus 0,8< N ilw, AR, y.) £1 npepensHyio ycriosHyio

TMBKOCTb My, BbIUMCHIEHHYI0 Mo coopmynam (125) w  (126) Tabmmubl 22,
[loMnycKaeTcsi yBenuuuBaTb NyTeM OnpeaeneHns ee no dopmyne

= i = = N
w = Pt 502 ~ |1 ——1, 131
o 1+ 502 Ml[ %ARﬂc] (131)
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TO€ Puwl W Pymy - 3HAYEHMS Py, , BblUMCTEHHbIE No copmynam (125), (126) u
(127) T1abnmubl 22.

Mpn BbinonHeHun ycnosus W 1(w AR, 7.1 <0,8  3sHaueHne Py, criepyer

MPUHMMATb PABHBIM Py .

9.4.4 CTEHKWN BHELEHTPEHHO-CXaTbIX (CXaTo-M3rnbaemblx) SrIEMEHTOB CMIOLWHOMO

CeyeHns (KONIOHH, CTOeK, Ofop W T.M.) Mpu Ay, 22,3 criesyeT, kak Mpasurio,
YKPENnsiTh NonepeyHbIMi pebpami eCTKOCTU B COOTBETCTBUN C TPeGoBaHUSIMU
7.3.3.

9.4.5 Tlpn yKpenneHum CTEeHKN BHELEHTPEHHO-CXAaToro (cxarto-usrnbaemoro)

3remMeHTa MpofIoNbHLIM PeBPOM KECTKOCTM (C MOMEHTOM WMHepLMM fy; Zﬁkgf!a.),
pacrnonoXeHHbIM MOCEPeAnHe CTEHKW, Hauboree HarpyKeHHyl 4acTb CTEHKW
Mexay MosicoM U ocbio pebpa criegyeT paccMaTpuBaTb Kak CamMOCTOSITEMbHYHO
nnacTuHKy W npoBepsiTb Mo  dopmynam Tabmmupbl 22. Mpu aToM pacyeT 1
npoekTMpoBaHue pebpa W 3anemeHTa B LEMOM crefyeT BbiNONHSATb C y4eToM
TpeboBaHun 7.3.4.

9.4.6 B cnyyasx koia (akTUYecKoe 3HaueHMe YCIIOBHOWM MMBKOCTU CTEHKU M,

NPEeBLILLAET NPEAENbHOE 3HAYEHME Ty, , BLIYMCNIEHHOE AMA CeyeHui Tuna 1 no
copmMynam Tabmmubl 22, a Ans CEeYeHUn TUMOB 2 U 3 C y4eToM mpumevaHusi 2
Tabmmubl 22 (npu @ £0,5), AonyckaeTcsi NMpoOBEpKY YCTOMYMBOCTU CTEPXHS MO
copmyniam (109), (115) n (116), a Take npu o £ 0,5 no dopmyne (111) BbINOMHATL

C Y4ETOM PacyeTHOW YMEHbLLEHHOV nrowaamn A; B cootBeTcTBuM C 7.3.6.

9.4.7 YCTOMYMBOCTb MOSICOB (MOFIOK) BHELEHTPEHHO-CXKATBIX (CXKATO-M3rMGaeMbix)
cTepxHeit ¢ mbkocTbio 0,8 & ix (X}.) £4 crepyet cuutaTb oBecneveHHoil, ecrm
ycrioBHasi tMbkocTb cBeca nosica (momnkw) Xf =iy 12208 ' E i nosicHoro
nicrta Xfl = (bgf,l ”—f)\ R}. 18 e npesbilIaeT 3HAYEHUN NpeaeribHOW YCroBHOM

mbkocTun Xuf (7\%1) , onpefensiemMbix no dopmynam Tabnuubl 23.

Tabnuua 23

ceve- npume-
Hus HeHns

cTepxn 0,85 7y (7,) £4

Tvn Cxema ceueHus 1 akcLeHTpucuteT || Ycnosue |[MpenenbHasi ycrnoBHas mbkocTb
cBeca nosica >\uf UnNn NOSICHOro

PoPMYN llnycra hyes  mpu  mUBKoCTM

(132)C

Fup = Dy = 001015+ 070 Yo,

2 b Rt = P — 00153+ L3R, ),

3 - - s
g Ry = 0,36+ D10%,
p— (154)
x—|—.x
W
A
y
4 - s
Ry idl hyr =036+ 0,103,
T (159)
1. 1.
s &y X €y *
1
|
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0O603HayeHne, NpUHSATOE B Tabnuue 23:

Myf - MPE/iENbHOE 3HAYEHWe YCIIOBHOI MBKOCTM CBECA MOsiCa UMK MOSICHOTO TncTa
LieHTparibHO-CXaToro aneMeHTa, onpeaersiemoe cornacHo TpebosaHnsm 7.3.8 n 7.3.9.

Mpumeyanue - Mpun 5< #2, £ 20 3HaveHns Xuf (7\“;_1) crnenyeT onpeaensTb NMHeNHo

VHTEpnonauven mexay  3HayeHusaMun ny (iuﬂ) , BbIYMCMIEHHbIMM MO  dhopmynam
HacTosiLel Tabnmubl, 1 cornacHo 8.5.18 1 8.5.19 (npwm #: =20) COOTBETCTBEHHO.

9.4.8 [InA nonok (CTEHOK) C OoTrMbamu (CM. 3HaYEHUs MpeferbHOW YCNoBHON

rmékocTu Xuf(iufll), onpeaernsiemMble no dopmynam Tabrmmubl 23, cnepyeT
YMHOXUTb Ha KoaddmLmeHT 1,5.

Paamepsbl oTrvba cnepyet onpegensaTtb cornacHo Tpe6osanusm 7.3.10.

9.4.9 lMpn HasHa4YeHUM CeYeHWi BHELIEHTPEHHO-CXaTbiX W CxaTo-u3rmbaembix
3MEMEHTOB MO NpeaerbHoN MBKOCTU ( 3HAYeHUs NpeaerbHbIX  YCMOBHBIX

MBKOCTE CTEHKM Fy,,, ONpeaensembix no ¢opmynam Tabnuusl 22, a Takke

nosicos My (hyr1), onpepernsiembix no copmynam Tabmiubl 23 W COMAcHo
TpeboBaHuam 9.4.8, gonyckaeTcs yBermuMBaTb YMHOXEHVWEM Ha KO3dULMEHT

- @mARy N (30ecb wy; -  MeHbllee U3 3HAYEHWA ¥y, TPy, ey,
MCMonb30BaHHOE NpyY NpoBepke YCTOMYMBOCTU drieMeHTa), Ho He 6onee Yem B 1,25
pasa.

10 PacuyeTHble ANWHbI U NpeaenbHble TMOGKOCTH
3NEeMEHTOB CTallbHbIX KOHCTPYKLIMA

10.1 PacyeTHble ANUHbI 31IEMEHTOB NMOCKUX hepM u
cBsA3en

10.1.1 PacuyeTHble AMMHbI CXaTbIX 3MEMEHTOB MMOCKMX ¢epM U CBA3EW B WX

NrocKocTH fgf M U3 NIockocTn s’gf,1 (pucyHok 13, a, 6, B, T), 32 UCKITIOYEHNEM
3nemMeHTOoB, ykasaHHbIx B 10.1.2 1 10.1.3, crneayeT npuHumaTh no Tabnuie 24.

PucyHok 13 - CxeMbl Ans onpefeneHns pacyeTHbIX ANMH CXaTbIX
3NeMeHTOB pelueTok hepm

a)

a - TpeyronbHas co CTokamu; 6 - PacKOCHast; 8 - TPeyrofbHast Co LUMPEHrensmu; & -
nosypackocHas TpeyrosibHasi; d - nepekpecTHas

PucyHok 13 - Cxembl Ansi onpeAeneHust pacqeTHbIX ANMH CXaTbiX 3NIEeMEHTOB
(o603HaueHust - cM. Tabnmuy 24) peLueTok thepm

Tabrmua 24

HanpaBneHve npogonbHoro um3rvba

i i
anemenTa hepMmbl PacueTHble AmnHbI for 1 fgr 1

nosicos OMOPHbIX npounx
pacKkocoB U || anemeHToB
OMOPHbIX peLueTkn
cToek

1 B nnockocTn depmbl fgf:

a) Ans depm, Kpome ykasaHHbIX B ] 0,8

nosuuymm 1, 6 o1

6) Ans epm 13 OAMHOYHBIX YrOIKOB U 0,9

depM C MpUKPENNeHneM 3neMEHTOB

PELLETKU K NOsiCam BNPUTbIK
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2 B HanpaBneHuu, nepneHauKkynsipHoM
NrockoCTM  ¢epmbl (M3 MIIOCKOCTU

depmbl) :

a) Ans depMm, Kpome YyKasaHHbIX B h i i
1 1 1
nosuuymm 2, 6

6) ona depm C npukpenneHvem
3NemMeHToB peLeTkn K nosicam
BNPUTBIK

4 4 0,94

3 B nioGom HanpasrnieHun Lo =lor ) |[0,857; 0.85

Anst pepM 13 OAMHOHHBIX YrONKOB MpU
OAMHAKOBbLIX ~ PacCTOSHWAX  Mexay
TOYKaMM 3aKpenrieHns 3MemMeHToB B
NMOCKOCTM U U3 NNIOCKOCTU hepMbl

0O603HayeHust, NpuHATbIE B Tabrmue 24 (cMm. :

- reomeTpuyeckas [nMHa aneMeHTa (paccTosiHue Mexay LieHTpammn
GrvxanLLMX y3noB) B NIOCKOCTU hepMmbl;

- paccTosiHe Mexay y3ramu, 3aKpenneHHbIMU OT CMELLEHUS U3 MIIOCKOCTU
depmbl  (nosicamu  dep™,  crieumanbHbIMU - CBA3SIMW,  XECTKUMKU  MimMTamu
NOKPbITUIA, NPUKPENIIEHHBIMY K MOSICY CBapHbIMY LUBaMU unn Gornramu, 1 T.1.).

10.1.2 PacueTHble AMMHbI lyr 1 fyr,| BepxXHero rnosica cepMbl (HepaspesHoro
CTEpXHSs!)  MOCTOSIHHOTO ~ CEYEHWS C  PasfMYHBIMA  CHAMAKWMMA UM

PacTArMBaOLLMMK YCUMMAMM Ha y4acTKax (YMCO yHacTKoB paBHON AfMHbI & 2 2) B
NPEANONOXEHNN LLAPHUPHOTO COMPshkeHWst (DUCYHOK 14, a) 3MeMEeHTOB peLUeTKn 1
CBsi3eil JonyckaeTcsa onpeaensTh no dopmynam:

B MIIOCKOCTM nosica gepmbl

by = (0170 +0.83) 2 0.8, (136)
rae o - OTHOLUEHWE YCUNUSl, COCEQHEr0 C MaKCUManbHbIM, K MakcumarbHOMY
ycumio B naHensix oepmebl; npy atom 12 & 2 - 0,55;

13 NIIOCKOCTU Nosica (beprI
by =[075+ 0258 k-D" 7 20,5, (137)

rae £ - OTHOLLEHVE CyMMbl YCWUIMIA Ha BCEX y4acTkax (paccmaTpuBaemoii AnuHbl
Mexay TOYKamu 3akpenneHusl nosica M3 NrocKoCTv), KpOMe MaKCUMarnbHOro, K

MaKkcumanbHoMy —ycurmio; npu  atom (k—1) 2§ 2 -0,5. [Mpu BbIMMUCTEHUM

napametpa i B chopmyre (137) pacTsrvBatoLLmMe yCUnvsi B CTEPXHAX HEOBXoaUMo
NpUHUMATL CO 3HAKOM "MUHYC".

PacueTHble ANVHbI ;gj' n ;gj"] BETBU CKBO3HOWM KOMOHHbLI NMOCTOSIHHOMO CeYeHus
(HEpa3pe3HOro CTEpXHS) C Pa3fMYHBIMU CHAMAIOLMMU YCUIIMSIMU Ha ydacTkax

(44MCno y4acTKOB paBHOWM ANMHBI & 22) C PaHWYHBIMU YCIOBUSMM, KORAA@ OAWH
KOHEL| CTEpPXHS (HWKHWI) XeCTKO 3aKpenrneH, a APYrol - LIApHWPHO onepT B
NIOCKOCTU PELIeTKU MPY LUAPHUPHOM KPEMMEeHUM K HEMy SFIEMEHTOB peLueTKu
(pucyHok 14, 6), fonyckaeTtca onpeaensTb no popmynam:

B NJIOCKOCTU BETBU
Ly =+036 + 0,59 2 0,61, (138)
roe o - OTHOLleHune yCI/IJ'II/Iﬂ, coceflHero ¢ MakcumarbHbIM, K MaKCI/IMa]'IbHOMy

ycuUnuio B MecTe 3afenku; npu atom 1z a 2 0;

13 NNOCKOCTU BETBU

j
Ly = (0.64F + 0,545)51 > 059, (139)

rae £ - OTHOLIEeHWe CYMMbl YCUNUIA Ha BCEX ydacTkaX, KpoMe MakcuMarbHOro, K
MaKCMMarnbHOMY YCUnMIo B MECTe 3agernku; npu atom (4= 1) 2§ 20.

PucyHok 14 - CxeMbl Ans onpeAeneHys pacyeTHOW ANUHbI 3NIEMEHTOB
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a) o)

COH3N

a.n.hepao /

l s.agpepant [
I

o

a - nosica coepmbl; 6 - BETBU KOMOHHbI

PucyHok 14 - CxeMbl Anst onpefeneHnst pacyeTHON AMvHbl 3NeMEHTOB

B oboux cryyasx {; - ArmMHa ydacTka (CM. pucyHkn 13 1 ;- paccTosiHie Mexay
TOYKaMM CBsi3el U3 MMOCKOCTWM CTepxHst (CM. pucyHok 14), n pacyeT Ha
YCTOMYMBOCTL CriealyeT BbIMOMHATL Ha MakCUMarnbHoe ycunme.

10.1.3 Pac4yeTHble ANMHbI fgf " fgf,1 (Mpn gonylueHnn, YTO OHW He 3aBWUCHAT OT
COOTHOLLIEHUS! YCUMUI1) 3MEMEHTOB MEPEKPECTHOW PeLIeTKMN, CKPenneHHbIX Mexay
coboii (cM. pucyHok 13, ), criegyeT NpuHMMaTh no Tabrmue 25.

Tabnuua 25
KoHcTpykuus 3na
nepecgt}:eL:Mﬂ snemezma PacueTHas AnvHa g1 M3 nrockocTu depmsl
peLeTkn (cBS131) NP NOALEPXMBAIOLLEM 3rIEMEHTE

pacTsHyTOoM HepaboTatolem || cxaTtom

Oba anemeHTa He| , 0,7 P
npepbIBaloTCA 1 1
MopaepxvBaoLLmii ANemMeHT
npepbiBaeTcs "
nepekpbiBaeTCcs (paCcoHKOM:
paccmaTpuBaeMbilii 3MIEMEHT He 071 : 142
npepbiBaeTcs ' 1 e
paccmaTpuBaemblii  dneMeHT 071 - -
npepbiBaeTcs '
nepekpbiBaeTCcs (paCoHKOM

O603HayeHus1, NpuHATbIE B Tabnmue 25 (cMm. :

| - paccTosiHMe OT LeHTpa y3na depMbl (CBS3M) A0 TOYKU MepeceveHus
3rEMEHTOB;

- NonHas reomeTpu4eckas anvHa anemMeHTa.

10.1.4 Pagnycbl MHEPUMM ==  -X CEYEHUI 3MIEMEHTOB M3 OAMHOYHBIX YrONKOB
npu onpeaeneHun rmbKocTu cneayeT NPUHMMAaThb:

npu pacyeTHOW ArMHe anemeHTa He MeHee 0,85 (rge - paccTosiHe mexay
LieHTpaMu 6rvxaiLLnX y3roB) - MUHUMAIbHLIMK ( );

B OCTallbHbIX Cry4YasiXx - OTHOCUTENbHO OCW yroska, I'Iepl'leHﬂVle]'lﬂpHOl;l nnn

napannenbHoi nnockoct depmbl (i =iy wmi=iy), B 3aBMCUMOCTM OT
HanpaBreHns NPofoNbHOO n3rnba.

10.2 PacuyeTHble AJMNHbI 3JIeMeHTOB NPOCTPAHCTBEHHbIX
pelweTyaTbIiX KOHCprKuMﬁ, B TOM 4Yucne CTPyKTypHbIX
10.2.1 PacyeTHble AnWHbI fgf 3NIEMEHTOB CTPYKTYPHbIX KOHCTPYKUWIA crnepyet

MpUHUMATH Mo Tabrmue 26 (fyr - reoMeTpuieckasi ArMHa SMeMeHTa - PaccTosHUe
MeXay LieHTpamu y3roB CTPYKTYPHBIX KOHCTPYKLWI).

Tabruua 26
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3rieMeHTbl CTPYKTYPHbIX KOHCTPYKLUi PacueTHas anuHa

1 Kpome ykasaHHbIX B no3uumsix 2 n 3 -

2 HepaspesHble (He npepbiBatoLLyiecst B y3nax) nosica, a || 0,85
Takke SMEeMEHTbl MOSICOB U PeLeTOK, MPUKPENnseMbIX B
y3nax CBapKOW BMPUTLIK K LLIAPOBLIM AN LIMIMHAPUHECKUM
Y3riOBbIM 311eMeHTaM

3 M3 0AMHOYHBIX YrOMnKOB, MPUKPennsembiX B y3nax ofHow
MOIKOA:

a) cBapHblMM WBamMuM unm Gormramu (He MeHee [ABYX),
pacnonoxeHHbIMU BAOMb 3NIeMeHTa, npu :

0o 90 i,
cB. 90 no 120 0,90
cB. 120 go 150 (Tonbko AN 3NeMEHTOB peLueTKm) 0,75
cB. 150 fo 200 (TonbKo As SNIEMEHTOB peLLeTKu) 0,70

6) ogHum GonTom npw :

no 90 i=i,
cB. 90 no 120 0,95
cB. 120 fo 150 (TOnbKO As 3NIEMEHTOB peLLETKU) 0,85
cB. 150 fo 200 (TonbKo As SNIEMEHTOB peLLeTKu) 0,80

Papunycbl VHEPLUM CEYEHWI -X ONEMEHTOB CTPYKTYPHbIX KOHCTPYKLMA npu
onpegenexHum mbkocTn criegyet NpUHUMATb!:

AN CKATO-M3rMGaeMblX 3MIEMEHTOB - OTHOCUTEMNbHO OCW, NeprneHANKYNSApHOn
WM napannenbHo MAoCKOCTM u3rmba (Mnu i =iy); B OCTanbHbIX Crydasx -

MUHUMAMBHBIMY (i = iy ).

10.2.3* PacyeTHble AOnWHbI fgf W paguycbl WHEPLMM CeuYeHui s’gf -X CXaTblX,
PacTSHYTbIX U HEHArPY>KeHHbIX 3NEMEHTOB MPOCTPAHCTBEHHLIX KOHCTPYKLUMA ( U3
OAMHOYHbIX YrONKOB NPU ONpeaeneHny rMbKocTu cneayeT NpUHUMAaTL no Tabnuuam
27,281 29.

* Hymepauus COOTBETCTBYET opwruHary. - lMpumeyaHue uarotosutens 63bl
OaHHbIX

Tabrnumua 27
SnemeHTbl Cxartble n|| PacTsaHyTble anemeHTbl
NPOCTPAHCTBEHHbIX HeHarpyeHHble
KOHCTPYKLIWIA 3MeMeHTbI
lyr I
Mosca:
no pucyHky 15, a, 6, B . .
Truin I i
no puicywky 15,1, A 0,734y, Fruin 0,731, Fpain,
no pucyHky 15, e 0,641, i 0,641, i
Packocbl:
15, a, . : :
ro preyrky 1o, & A tala {in faQa) Ein ()
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no pucyHky 15,6, B, 1, e

pucyHKy Bl frin iy frin
Pacnopku:
no pucyHky 15, 6, e 0,804, o - -
o pUcyHky 15, B 0,734, fin

O6o03HayeHus, NpuHaTLle B Tabnmue 27 (:

4. - YCrOBHasA ArmHa, npuk no Tabnuue 28;

tg - KO3PMLIMEHT pacyeTHON ANMuHLI packoca, MpUHUMaeMbli no Tabnuue
29.

Mpumeyanns

1 Packocbl no pucyHky 15, a, A B TO4Kax nepeceyeHuss AOrkHbl ObiTb
CKpenneHbl Mexay coboii.

2 3HayeHve fgf 0N pacnopok Mo pUcyHKY 15, B aHO Ans paBHOMOMOYHbIX
YrOnKOB.

3 B ckobkax AaHbl 3HaYeHNsi fgr W 1z, [N PACKOCOB M3 MIIOCKOCTM rpaHu
KOHCTPYKLMM.

Tabnumua 28
KoHcTpykums y3na nepeceyeHus || YcrnoBHas AnvHa packoca npu
3MEMEHTOB peLUeTKu noAAepVBaloLLEM 3reMeHTe

pacTAHyTOM HepaborTaroLiem CXaTomM

O6a cTepxHs He NpepbIBalOTCA

I 1,344 0,874
MopaepxvBatoLLmii AneMeHT
npepblBaeTcs U NepekpbIBaeTCs
baCoHKOW; paccmaTpviBaembin
3MEeMEHT He npepbiBaeTcs:
B KOHCTPYKLIMAX MO PUCYHKY 15, a 131 161, in

B KOHCTPYKLMsIX No pucyHky 15, o | (1,75-0,15x )

(1,90,1%)é4 fa
ld
Y3en nepeceyeHns 3remMeHToB ; ; ;
sakpenneH or  cmeleHus  ua ¢ 4 d
NMocKoCTW rpaHu (puadparmont n
T.Nn.)
0O603HayeHure, NpuHsAToe B Tabnmue 28 (:
n= fm,mm“’d ’r(’!d,min“'im)y
me {impin W dmn - HaMMEHbLME MOMEHTBI VHEPLMM CeYeHus

COOTBETCTBEHHO Mosica 1 packoca.

Mpumeyanwe - Mpu # <1 1 # >3 B hopmynax Tabnmupbl crnegyeT NpUHAMaTb
COOTBETCTBEHHO # =11 1 = 3.

Tabnmua 29

Mpukpennexve packoca k|| 3HayeHve »

Hosicam 3HayeHune py npn iy

paBHoOM

no60 |[ce. 60 go 160 | cs. 160
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CBapHbIMU weamu, || Ao 2 1,14 0,54+36 0,765
GonTamu (He MeHee ABYX),

pacnonoxeHHbIMM  BAOMb o 4
packoca
Caellle 6 1,04 |/0,54+28,8 0,740
En /¢

OaHum 6onTtom 6e3 || Mpu nobbIx [ 1,12 0,64+28,8 0,820

hacoHkm 3HaYeHnsx T
IIm.h

O603HayeHus1, NpuHsATLIE B Tabnmue 29:

# - no Tabmuue 28;

{4 - ANWHA, NPUHUMaeMas paBHON: - 4MnA PackoCoB Mo pucyHky 15, 6, B, T, €;
4. no Tabmmue 28 - 4na packocos no pUcyHky 15, a, A.

MpumeyvaHus

1 BHaveHue iy npu 2ix 16 crnegyeT onpeaensTb  NIMHENHOW
VHTepronauven.

2 [Mpwv NpyKpenneHun OaHOTO KOHLa packoca K nosicy 6e3 (hacoHok CBapKoi
v GornTamu, a BTOPOro KoHLa - 4yepe3 (pacoHKy KO3hMLMEHT pacyeTHow
OJVMHBI packoca cregyeT NpuHMMaTth paBHbIM 0,5(1+4 ;1 ); Npy NpukpenneHun

060MX KOHLLOB packocoB Yepes hacoHku piy =1,0.

10.2.4 [ns onpepeneHus pacyeTHbIX AMWMH PackocoB Mo pucyHky 15, B, npu
npukpenneHnn ux 6e3 hacoHOK K pacropke M Mosicy CBapHbIMW LIBaMW UMM
Gontamu (He MeHee [BYX), PacroONOXeHHLIMM BAOMb packoca, 3HaveHve

KoadbdMLIMEHTa PaCHETHON AMMHBI (47 CriegyeT NPUHUMATL No CTpoke Tabnuibl 29
npu 3HavyeHwn # "o 2". B cnyyae npuKpenneHust ux KOHLOB ofHWM GonTom

3HayeHue Lz crnegyeT MpUHUMaTb Mo cTpoke Tabmmubl 29 "OpgHum GonTom 6e3
haCOHKI", @ MPY BLIMMCTIEHN 3HAYEHMsT fyr MO TabmmMue 27 BMECTO fg Crieayet

npuknmatb 0.5(1+ g 4] .

PucyHok 15 - CxeMbl NpOCTPaHCTBEHHbIX pelleTHaTbiX KOHCTPYKUMMI

6)
b
0
-
|
|
o
I
e)
13
X
I
.31:
L
I

a, 6, 8 - C COBMELLEHHbIMN B CMEXHbIX IPaHAX y3namu; 2, d-c HEeCOBMELLEHHbIMU B
CMEXHbIX TPaHsIX y3Namu; € - C Y4aCTUYHO COBMELLEHHBIMA B CMEXHbIX IPaHsix
y3namu

PucyHok 15 - CxeMbl NPOCTPaHCTBEHHbIX peLleTyaThblX KOHCTPYKLIWIA

10.2.5 PacuyeTHble AnuHbl fgf W paguycbl MHEpLWn A’gf -X 3NEeMEHTOB U3 Tpyd wnnm
NapHbIX YroNkoB crieAyeT NpuHUMaTh cornacHo Tpebosanmam 10.1.1-10.1.3.

10.2.6 PacyeTHble ANMHbI CXaTbiX 3MEMEHTOB MPOCTPAHCTBEHHBIX pelLeTyaThbIX
KOHCTPYKLIMIA ~ [OMycKaeTcsi ornpejensaTb W3 pacyeta C  WCMOMb3oBaHWeM
CEpTUDMLIMPOBAHHBIX BbIYUCIINTENbHBIX KOMMNEKCOB (B NPEANONOXEeHUA Ynpyroi
paboTbl cTamn ¥ HenedopMMpoBaHHOM Cxembl). [Mpyn 3TOM pekomeHayeTcs
1Cnomnb3oBaTb NPOrpamMMHble KOMMNEKChbl, B KOTOPbIX Hecylas Crnoco6HOCTb
CXaTblX CTEPXHEN onpeaeneHa ¢ y4eToM HEMrocKoi hopMbl MPOAOIEHOTO 13rnba.

10.3 PacyeTHble ANUHbI KOJIOHH (CTOEK)
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10.3.1 PacyeTHble AfMHbI KOMOHH (CTOEK) MOCTOSHHOTO CEYEHWA UMM OTAESNbHbIX
Y4aCTKOB CTYNeH4aTbIX KOMOHH CriefyeT onpeaensTtb no dopmyrne

e =ul, (140)

rae B - AnnHa KOMOHHBI, OTAENbHOro y4acTKa ee Ui BbicoTa aTaxa;

- KO3(PULIMEHT pacHETHOW ATNHBI.

10.3.2 Mpu onpeneneHnn KoaMNLIMEHTOB pacHETHOW ASMHbI KOJOHH (CTOEK)
3HAYEHUs MPOAOSbHLIX CUM B 3MeMEeHTax CUCTEMbl CrieAyeT MNpuHUMaThb, Kak
npaBsuro, Ans TOr0 COYETaHWst HarpysoK, ANs KOTOPOro BbIMOMHSIETCS NpoBepKa
YCTOWUMBOCTM KOMOHH (CTOEK) cornacHo pasaenam 7 u 9.

[onyckaeTtcsi onpepenaTe KO3MMMLMEHTbI Pac4eTHOW ANMHBI KOMOHH
MOCTOSIHHOTO CEYEHWS! W OTAEMNbHBLIX YH4aCTKOB CTYMEHYaTbIX KOMOHH JMWb Ans
COYETaHUs Harpy3ok, [Aalolero Hauborbluve 3Ha4YeHUsi MPOAOMbHBIX CUNM B
KOMOHHAaX W Ha OTAEMbHBIX YHacTKax, 1 NonyqeHHble 3HaYeHWs KoaduLMeHToB
MCNonb30BaTh A5 y4aCcTKOB C APYrMMU COMETaHUAMN Harpy3okK.

Mpu aTOM Heobxoaumo pasrmyaTb HecBoGOAHbIE (packpenneHHble) pambl, Yy
KOTOpbIX Y3rbl KPErnneHusi purenieit K KOroHHam He UMeloT cBoBoAb! NepeMeLLieHns
B HanpaBfieHWW, NEPMNEHAUKYNSIPHOM OCW  KOMOHHbI B MMOCKOCTW pambl, U
cBO6O/HbIE (HepacKpenmneHHble) paMbl, Yy KOTOPbIX Takne NepeMeLLieHns BO3MOXHbI
(cm. .

10.3.3 KoacbdmLMeHTbl pac4YeTHOM ANWHBI ¥ KOJIOHH (CTOEK) NOCTOSIHHOrO CeYeHust
criepyeT onpeaernsTb B 3aBUCMMOCTW OT YCMOBUIA 3aKpemneHns X KOHLIOB U BUAa
Harpysku. [ins HEKOTOpbIX ClyyaeB 3aKpenneHus KOHLOB W BuAa Harpysku
3HayeHus ¥ npusegeHbl B Tabrmue 30.

Tabrmua 30

Cxema
3aKpenneHusa
KOMOHHbI
(cTolkm) n
BUO

Harpysku

2 1,0 0,7 0,5 2,0 1,0 2,0 0,725

1,12

KoadhdnumeHTbl pacyeTHON AJMHBI KOJIOHH (CTOEK) MOCTOSIHHOTO CEYEeHWsi C
YNpyrim 3aKpensieHneM KOHLIOB CrieflyeT onpeaensitb no dopmynam, NpuBeAeHHbIM
B Tabrmuax 1.1 n 1.2 npunoxenus A.

10.3.4 KoadbduuueHTbl pacyeTHOW [AMnWHbI # KOMOHH MOCTOSIHHOTO CEeYeHWs B
NMOCKOCTW CBOBOAHBIX UN HECBOBOAHBIX pam Npy XeCTKOM KpenneHun purenei k
KOMOHHaM Y NPV OAMHAKOBOM HarpyeHuu y3rioB, pacnornoXeHHbIX B O4HOM yPOBHe,
cnenyeT onpeaensTb No dopmynam Taénmubl 31.

Tabrmua 31

Cxema pambl MapameTpbl

KoadbdpuumeHT pacyeTHON ANMHbI

CBobofHble pambl

.
—

k(ny +nq)
k+1

5 = I 0,38
I AN =0 ste e
5 e n

(141)
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N I, N
L Ll =
7 l
1\" I sl i\? I 52 A\r

~
=
=~
le

k(ny +nq)
k+1

n+ 0,56
= = 142
# #+0,14 (142)

BepxHuin aTax Mpun » 20,2
I T 2 e
N N [N N |Ng
I, $1. 41+
L\ 4 L L I =
~3
1, Iu Ii:
L1 L [
ko tpa) || 2hGm tm) || (p+0,68)./n+022
i+l k+1 JU.68p(p +0.9)(x +0,08) +01e
; (143)
CpenHuii aTax npu » > 0,2
iy tpa) || Aay tag) s (p+0,63)./n+028 (144)
k+1 b+l on(p + 0.9 +01n
HuxHmin aTax
2k(py + pa) || Ely +ag)
i+ k+1
YacTHele cnyyvan
?=0 Ot 0,03 po|| _ n+022
02 u=215 p
= &L x Iy ¥
L. I 1 3
y ! !
Cs.0,2

u+ 0,28
S0, [t
K= e =

0,03 p 50| ™

(p+0.63)

JElp+03+01

p=e Ot 0,03 no
0,2

n+0,22

2+0,08

Cs.0,2

n+0,28
=
n

HecBobogHble pambl




. | .. BepxHuin aTax _ [1+046(p+x) +018pn
E £ IE & 3 #\E # 1+093(p+a)+ 07 1pn
N [N N IN TN 145
v I, | JL Idl Ing [N (145)
k 3
I L L L L =
Iy N
k |3
-
I Ia| In
2 & 5 4
{ | L] b

0.5(p1 +pa) || +mp

CpepnHuii aTax

0.5 +pa) || 0,50 +u2)

HuxHmin aTax

() +72) 0,500 + 1)

YacTHble cnyyam

l 7=0 15 _ [1+046n
A, k. H e
1l 140,932

-

-

Li

pe 15 - L0359
R i 2+ 1,54
X
L
L EL 3,
4 4 "j'
m, m
[ WL

0O603HayeHus], NpuHATbIE B Tabnmue 31:

Ig1, f53 Wiy, {53 - MOMEHTBI MHEPLUM CEYEHUS purenei, MPUMbIKAIOLLMX COOTBETCTBEHHO K BEPXHEMY U
HWKHEMY KOHLLaM NpOBEPSIEMON KOSIOHHbI;

I, {, - COOTBETCTBEHHO MOMEHT MHEPLINM CEYEHWSI 1 ANMHA MPOBEPSIEMON KOTOHHbI;
{1, , i3 - nponeTbl pambl;

k - 4yncno nponeTos;

74 It
TnTT T
c'l el c’l

Ind, Py = ?E;C
o2

n =

Mpumeyanve - Onsi kpanHel KOMOHHbI CBOGOAHON MHOTOMPONETHOM pambl KOI(MLIMEHT i criegyeT
onpegensatb Npu 3Ha4eHnAX P nr kak AnNaA KONOoHH O,ELHOI'IpOJ'IeTHOVI pambl.

10.3.5 TMpu otHoweHwn /5 :6 (e H - nomHas BblcoTa CBOGOAHOM
MHOrOSTaxHOW pambl, B - LMpUHa pambl) gomkHa 6biTb npoBepeHa o6Luas
yCTOI;IHI/IBOCTb pambl B LENIOM KakK COCTaBHOMO CTEpPXHs, 3alleMsieHHOro B
OCHOBaHWUM 1 CBOGOLHOTO BBEPXY.

10.3.6 MNpu HepaBHOMEPHOM HarpyXeHUM BEPXHWX Y3IIOB KOMOHH B CBOGOAHOM
OfHOITAXHON PaMe W HamM4MM XECTKOTO AUCKA NOKPLITUS UM NPOAOIbHBIX CBA3EN

Nno BEepXy BCEX KOMOHH KOI(MMUMEHT pacyeTHOM [AfMHbl iy Haubonee
Harpy»eHHOW KOMOHHbI B NIOCKOCTU paMbl CriedyeT onpeaensTs no dopmyne

Iczj“i >
=g == 207
o iy 20T (146)



rae # - k03ULMEHT pacyeTHOW ASMHbI NPOBEPSIEMON KOJIOHHbI, BbIYMCIIEHHBI
no coopmynam (141) n (142) Tabrmubl 31;

I, N. - MOMEHT VHepLWM CeueHWst U ycunue B Haubornee HarpyeHHoW
KOJIOHHE paccMaTp1BaEMON pamMbl COOTBETCTBEHHO;

>N, T i - cyMMa pacyeTHbIX YCUrvii U MOMEHTOB MHEPLIMM CEYEHW BCEX
KOMOHH paccMaTpyBaeMoii paMbl U YeTbipex CocefHUX pam (Mo [ABe C Kaxmon
CTOPOHbI) COOTBETCTBEHHO; BCE YCUIUSA CrieAyeT HaxoAuTb Mpu TOM e CoYeTaHun

Harpy3oK, KOTOpoe Bbi3blBaeT ycurme 1V, B NPOBEPSIEMON KOMOHHE.

10.3.7 KoadpdmumeHTbl pacHeTHON AMMHbI H OTAENbHbIX Y4aCTKOB CTyMeHYaTbixX
KOMOHH B MIIOCKOCTU paMbl CrieayeT onpeaensTb CornacHo npunoxexuto U.

Mpu onpeseneHun KOagMULMEHTOB PacyeTHON ANMUHbI K AN CTyneH4aTbiX
KOJIOHH pam OAHO3TaXHbIX MPOU3BOACTBEHHbIX SFLaHI/IIZ AonyckaeTtca:

He Y4YUTbIBATb BIIUAHUE CTENEHU 3arpy>XeHns U XeCTKOCTU COCEOHUX KOJOHH;
ANS MHOTOMPOJIETHBIX PaM (C YMCNOM MponeToB ABa W Goree) npu HanMuuu
XKECTKOrO AMUCKa MOKPLITUS UMW NPOAONbHBIX CBSI3EN, CBA3bIBAOLLMX NOBEPXY BCE
KOMOHHbI 1 obBecneuyuBaloLMX MPOCTPAHCTBEHHYD  paboTy  COOpYXeHws,
onpeaensTb pacyeTHble AMVHbI KOJIOHH KaK Asi CTOEK, HEMOABWXHO 3aKpenseHHbIX
Ha ypoBHe pureneii.

10.3.8 KoadpdmumeHTbl pacyeTHOW [AOrMHbI K, onpeaeneHHble Ans  KOSOHH
CBOGOAHBIX OAHOITAXHBLIX (MPYU OTCYTCTBUM KECTKOTO AWUCKA MOKPbITUS) W
MHOTOSTaXHbIX paM, AOMYCKAETCA YMeHbLUATb YMHOXEHUEM Ha KOIPMLMEHT ¥ ,
onpeaensembii no dopmyne

w=1-a[l-(wi5°7", (147)
rae o = 0,65 - 0,98 +0,258%;

=R+ 5.

3necb 0603Ha4YeHo

B=1-M /M £0,2; m = MANW,);

% - ycrnoBHasi TMGKOCTb KOMOHHbI, BbIYMCNEHHAsI C y4eTom TpebosaHuin 7.3.2
7.33.

PacueTHble 3HayYeHVst NpoAonbHOM cuibl &7 1M uarnbatoliero MomeHTa A4 B
paccunTbiBaeMoli cBOBOAHOW pame crieayeT onpenensTb CornacHo TpeboBaHusm
9.2.3.

3HaueHve usrvbatoLlero MoMeHTa Ml crieqyet onpefensatb Ans TOoro xe
COYEeTaHWst Harpy3ok B TOM XX& CEYEHUM KOSIOHHbI, e AEeNCTBYeT MOMEHT A,
paccmaTpuBasi pamy B JaHHOM Pac4eTHOM cryvae Kak HeCBOBOAHYH.

10.3.9 PacyeTHble AMMHbI KOMIOHH B HanpaBneHuu BAOMb 34aHust (M3 MIOCKOCTU
pambl), Kak npaBurio, creayeT MpUHUMAaTb PaBHLIMU  PACCTOAHUAM  Mexay
3aKpenneHHbIMU OT CMELLEHWS1 U3 MIIOCKOCTU paMbl TOYKaMK (OMopammu KOMOHH,
NnoAKpaHoBbIX Garnok U MoACTPONUMbHBIX (epM, y3namu KpenneHus CBA3en U
purereit M T.n.). PacuyeTHble AMMHbI [OMNYCKaeTCs OnpefensTb Ha OCHOBE
pacyeTHOM CXeMbl, YUYUTbIBAlOLLEHA (haKTUHEeCKMe YCIIoBUSI 3aKpemnneHusl KOHLIOB
KOJTOHH.

10.3.10 PacyeTHylo AnvHy BeTBeW MMOCKUX OMOP TPaHCMOPTEPHbIX ranepei
criepyeT NpYHAMATL PaBHO:

B NPOAONBEHOM HamnpaBrieHUn ranepeu - BbicoTe onopbl (oT Hu3a 6asbl 40 ocn
HUXHero nosca depMbl MM Garnku), YMHOXEHHOW Ha  KOIpMLMEHT H,
onpefensemblit kak Ans CTOeK NOCTOSHHOTO CEYEeHUs! B 3aBMCUMOCTM OT YCIIOBUIA
3aKpensieHns nx KOHLOB;

B MOMEPEeYHOM HanpaBrieHnn (B MIOCKOCTU OMOpbl) - PacCTOSHUIO MeXdy
LIeHTPamW Y3rioB; NP1 3TOM [OIDkHa 6bITb NpoBepeHa obLLast yCTOMYMBOCTL OMOpbI
B LIeNloM Kak COCTaBHOTO CTEpXHSI, 3aLLEMIIEHHOr0 B OCHOBaHUM U CBOGOAHOMO
BBEPXY.

10.4 NpepenbHble TMGKOCTU 3NIEMEHTOB
10.4.1 TWGKOCTU 3MEMEHTOB * =fgf i, kaK NpaBMMO, He AOMKHbI MpeBbILLATH

npeaenbHbIX 3HAYEHUA *y, , NPUBEAEHHBIX B Tabnvue 32 ANs CXaTbiX 3MEMEHTOB U
B Tabrmue 33 - Ans pacTsHYTbIX.

Tabnmuya 32
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OneMEeHTbI KOHCTPYKLIMIA

MpenenbHas
TMBKOCTb  CXaTbIX

3MIEMEHTOB Ay

1 Tosica, onopHble packocbl W CTOWKW, nNepeparopme
OMOpHble peakuuu:

a) nnockux  depMm,  CTPYKTYPHbIX — KOHCTPYKLWIA 1
NPOCTPAHCTBEHHBIX KOHCTPYKLMA M3 TPyG WM napHbIX
YronikoB BblcoToMn A0 50 m

6) NPOCTPaHCTBEHHbIX KOHCTPYKLIWA N3 OAMHOYHBIX YTONKOB,
a TaKkKe NPOCTPAHCTBEHHBIX KOHCTPYKLIMIA U3 TPY6 U NapHbIX
YronkoB BbICOTOM CB. 50 M

2 OneMeHTbl, KPOMEe yKa3aHHbIX B no3unuusix 1 m 7:

a) Nnockux cepM, CBapHbIX MPOCTPAHCTBEHHbIX W
CTPYKTYPHbIX ~ KOHCTPYKLUMIA U3  OAMHOYHBLIX  YrOrKOB,
NPOCTPaHCTBEHHbBIX U CTPYKTYPHBIX KOHCTPYKLUA U3 TPYG 1
NapHbIX Yronkos

6) MNPOCTPAHCTBEHHBLIX W CTPYKTYPHBIX KOHCTPYKLMIA 13
OVMHOYHbIX YrOSIKOB C GONTOBLIMU COBAUHEHUSIMN

3 BepxHue nosica (epm, He 3akpenreHHble B npoLecce
MoHTaxa (npedenbHylo MGKOCTb nocrie  3aBepLueHvs
MOHTaXa cregyeT NnpuHMMaThb no no3vunn 1)

4 OCHOBHbI€ KOSOHHbI

5 BTopocTeneHHble KOMOHHbI (CTOMKM dhaxsepka, doHaper n
T.I'I.), 3fIleMeHTbl PEeLLIEeTKM KOJOHH, 3NeMeHTbl BePTUKamnbHbIX
CBsi3el Mexay KOMOoHHaMU (Hpke Garok KpaHoBbIX MyTel)

6 OnemeHTbl CBA3€W, KPOMe yKasaHHbIX B nosuuum 5, a
TakKe CTEPXHW, CryXalye AN YMeHbLUEHUS pacyeTHOW
ONMWHLL - CXaTbiX CTEepXHed, W ApyrMe HeHarpyXeHHble
3rIeMeHTbI, KPOMe yKasaHHbIX B nosuuum 7

7 CxaTble 1 HeHarpy>XeHHble 3f1leMeHTbl NPOCTPAHCTBEHHbIX
KOHCTPYKLMIA ~ TaBpPOBOTO ~ U KPECTOBOTO  CEYEHWA,
NOABEPXEHHbE BO3AENCTBUIO BETPOBbLIX HArpy3oK, Mpu
npoBepke MMGKOCTU B BEpPTUKarbHON NIOCKOCTH

180-60 o

210-60 ¢

220-40 ¢

220

180-60 ¢

210-60

200

0O603HaueHVe, NpuHaToE B Tabnmue 32:

o
-
eARyy,

crny4asx BMECTO ¥ crieflyeT NpuHUMaTh @, ).

- KO3(HMLIMEHT, MPUHUMaeMbIi He MeHee 0,5 (B HE0GX0AMMBIX

Tabnmua 33

SOnemeHTbl

KOHCTDVKLIVA MpenenbHas MGKOCTb PACTAHYTLIX ANEMEHTOB A, Npu

pyKu BO3AEVCTBUN HA KOHCTPYKLIMIO Harpy3oK

[OVMHaMUYECKMX, CTaTUYECKUX || OT KpaHOB
NPUNOXEHHBIX (cm. npum. 4) n
HenocpeACTBEHHO KeNe3HOA0POXHBIX
K KOHCTpYKUUn CcoCTaBoB

1 MMosca wn onopHble || 250 400 250

packoch! NOCKUX

epm (BKknoyan

TOPMO3Hble (hepMbl) U

CTPYKTYPHBIX

KOHCTPYKLWIA

2 OnemeHTbl depm 1| 350 400 300

CTPYKTYPHbIX

KOHCTPYKLIMA,  Kpome

yKasaHHbIX B no3vuum 1

3 HwkHre nosica 6anok || - - 150

N depM  KpaHOBbIX

nyten




4 OnemeHThbl || 300 300 200
BEPTUKamNbHbLIX CBSA3en
mexay KOMOHHaMM
(Hwxe Garok KpaHOBbIX
nyTen)

5 Tlpoune anemeHThI ||400 400 300
cBsizen

6 [llosca u onopHble || 250 - -
packocbl  CTOEK U
TpaBepc, T TpaBepc

onop TMHWIA
3nekTponepenayu,
OTKPbITbIX
pacnpeaenuTenbHbIX
YCTPOWCTB n
KOHTaKTHbIX cetelt
TpaHcnopTa

7 OnemeHtbl  onop || 350 - -

TNNHWIA
anekTponepeayu,
OTKPbITbIX
pacnpeaenuTenbHbIX
YCTPOWCTB "
KOHTaKTHbIX ceTen
TpaHcnopTa, Kpome
yKa3aHHbIX B MO3ULMSX
618

8 OnemeHThbl || 150 - -
MPOCTPAHCTBEHHbIX
KOHCTPYKLMI
TaBPOBOrO n

KPEeCcTOBOro ceyveHwit (a
B TArax Tpaeepc oOrnop
TMHUIA
anekTponepeaayn n u3
OOMHOYHbIX  YrOSIKOB),
noABEPXeHHbIX
BO3/E/CTBUIO
BETPOBbIX Harpysok,
npum npoBepke rmbkocTu
B BEPTUKarnbHO
nrockocTu

MpumeyaHus

1 B KOHCTPYKLMSIX, HE MOABEPralolLMXC AUHAMUYECKUM BO3AENCTBUSAM,
TMBKOCTb PaCTAHYTbIX 3MIEMEHTOB CreAYyeT NPOBEPsiTb TOMbKO B BepTUKambHbIX
NNoCKOCTSIX.

2 [ins anemeHTOB CBA3eil (Mo3vuusa 5), y KOTOpbIX Nporvid nog AeiicTBueM
cobCcTBEHHOro Beca He mpesbllaeT { /150, Npu BO3AeNCTBUAM Ha KOHCTPYKLIMIO

CTaTMYECKMX HArpy30K AOMYCKAETCs NPUHUMATh A, =500.

3 TMBKOCTb PaCTAHYTLIX 3NIEMEHTOB, MOABEPTHYTLIX MPEABaPUTENEHOMY
HanpsikeHuto, He orpaHnynBaeTCs.

4 3HaveHus npeperbHbIX TMBKOCTEN criegyeT NpUHMMATL NPU KpaHax rpynn
pexumoB paboTbl 7K (B Lexax MeTannypruyeckux npou3BoacTB) u 8K B
cootBeTtcTBMM co CI120.13330.

5 [ns HWKHUX NosicoB 6anok 1M epm KpaHOBbLIX NMyTEeN Mpu KpaHax rpynn
pexvmos pabotbl 1K-6K gonyckaeTcs npuHumats A, =200.
6 K aguHamuyeckum Harpyakam, MpUIOXEHHbIM HErnocpeACTBEHHO K

KOHCTPYKLIMW, OTHOCATCS HAarpy3ku, MPUHUMAEMbIE B pacyeTax Ha ycTarnocTb unv
C y4eToM KoahdmLMeHTOB AnHamuiHocTy no CI120.13330.

10.4.2 [Ins aneMeHTOB KOHCTPYKLIWIA, KOTOPbIE COrMacHO NPUIOXeHWo B oTHocATcs
K rpynne 4, B 3aaHusiX U coopyxeHusix | u Il ypoBHel 0TBETCTBEHHOCTH (COrNacHo
TpeboBaHuam CI120.13330), a Takxe Anst BCEX ANIEMEHTOB KOHCTPYKLUIA B 3AaHUAX
n coopyxeHusax lll ypoBHA OTBETCTBEHHOCTU [OMYCKAETCH MOBbIATL 3HAYeHue
npepensHol rmbkocT Ha 10%.

(N3meHeHHas pegakums, Uam. N 1).

11 Pac4yeT NUCTOBbIX KOHCTPYKLUN

11.1 PacyeT Ha NpoYHOCTb

11.1.1 PacuyeT Ha NPOYHOCTb FMCTOBbIX KOHCTPYKLWI (0Borovek BpalleHust),
HaxXOAsLLMXCS B GE3MOMEHTHOM HaMPSKEHHOM COCTOSIHWM, CNEeAYeT BbINOMHATL NO
opmyne

, (148)
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rae dy n dy - HOpMarbHbIe HaNpshkeHWs No AByM B3aUMHO NeprneHAVKYNSpHLIM
HanpaseHusiM;

¥ - KO3(PMLUMEHT ycroBuit paboTbl KOHCTPYKUWIA, Ha3Hayaembll B
cooTBeTCcTBUM ¢ TpebGoBaHusmu CI143.13330.

Mpu aTOM abCoOMTHbIE 3HAYEHUSI TMABHbIX HANPSXKEHUN AOMKHbI OblTb He

6oree 3HaYeHUI pacHeTHbLIX CONPOTUBMEHWA, YMHOXEHHBIX Ha ‘¥ .
(N3ameHeHHas pegakums, Uam. N 1).
11.1.2 HanpsxeHnss B 6E3MOMEHTHbIX TOHKOCTEHHbIX 060MnoYKax BpaLLeHWs

(pUCYHOK 16), HaxoAsLWMXCS MOA AABNEHWEM XWUAKOCTW, rasa WM ChbiMy4ero
marepuara, crefyeT onpeaensTb no (opmynam:

a e (149)
L Zmrtcosf
ag =(pli-oylnlm, (150)

rae oy U o3 - COOTBETCTBEHHO MepuanoHaribHOe 1 KOmbLIEBOE HanpsiXeHUst;

F - npoekuMs Ha OoCb z—z OOGOMOYKM MOMHOMO PaCYETHOro AaBneHus,
[EeNCTBYIOLLEro Ha 4acTb 060NOYKK ahbe (CM. pUcyHOK 16);

& v - paguyc v yron, nokasaHHble Ha puUcyHke 16;
2 - TOnwmHa 06omnoYKu;

- pac4eTHOe [aBrieHVe Ha MOBEPXHOCTb 060MOYKY;

7, #2 - pagnyCbl KPUBM3HBI B MMaBHbIX HAaNPaBrieHAX CPeAVHHOM NOBEepPXHOCTU
060mMoyKu.

PucyHok 16 - CxeMa 060Mn04ku BpalleHus

PuvicyHok 16 - Cxema 060ro4Ky BpaLLeHust

11.1.3 HanpsbkeHnss B 3aMKHYTbIX G€3MOMEHTHbIX TOHKOCTEHHbIX 060mnoykax
BPaLLEHWs!, HaXOAALWMXCA NOA BHYTPEHHUM PaBHOMEPHLIM [aBrieHVeM, criegyet
onpeaensTe No opmynam:

ANS LMIMHAPUYeckux oGornovek

ay = pri(2e); o, =prit; (151)

ans cdrepuieckux obornovek

ay =g = pri(d); (152)
A7s KOHUYECKMX 0Bornoyek

Br 2r

1 Tt 00 s
Ztcosf tcosf

(153)

rae # - pacyeTHoe BHyTpeHHee AaBneHne Ha eAuHULYY MOBEPXHOCTM 060MouKY;

& - papuyc CpefrHHOI NOBEPXHOCTU 0BOSOYKM (PUCYHOK 17);

- yron mexgay o6pasyHoLLei KOHyca 1 ero ocblo z =z (CM. pUcyHok 17).

PucyHok 17 - CxeMa KoHMYeCcKoM 060M04KM BpaLleHus
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PucyHok 17 - Cxema KoHu14eckoli 060mo4Ku BpaLLeHNst

11.1.4 Mpu NpoBepke NMPOYHOCTU OGONOYEK B MECTax M3MEHeHWst 1X hopMbl U
TOMNUWHbI, @ TAKXE N3MEHEHUA Harpy3Ku CriefyeT y4nUTbIBaTb MECTHbIE HaNPsKeHNs!
(kpaeBoit adhekT).

11.2 PacyeT Ha yCTOM4YMBOCTb

11.2.1 PacyeT Ha yCTOMYMBOCTb 3aMKHYTbIX KPYroBbIX LIUIMHAPUYECKUX obonoyek
BpaLLEHWs, paBHOMEPHO CXaTbIX NapasernbHo obpasytolyM, crieqyeT BbiMOMHATb
no gopmyne

91

Ter 1 Ve

<1, (154)

rae oy - pacyeTHoe HanpsixeHue B oboroyke;
Ter 1 - KDUTUHECKOE HanpshkeHWe, paBHOE MeHbluemy u3 3Ha4eHui ‘F"R}u mnm

cBt!{» (3pecb &7 - paguyc CPeauHHOWM MOBEPXHOCTW O6OMouKM; - TOMWMHA
o6oro4ku) npu 300; npu r{¢ > 300 gy =cBtir,

3HaveHnus koadpdmuneHtoB ¥ npu 0< »/¢ £300 cnegyeT onpegensTb Mo
chopmyne

w = 0,97 - (0,00025+ 0,958, / Eyrit . (155)

3HaueHvst koacbdmumeHTa » f ¢ criegyeT onpeaensTs no Tabnuue 34.

Tabnvua 34

100 (/200 |[{300 |400 | 600 {800 | 1000 (1500 |[2500

0,22 |(0,18 ||0,16 ||0,14 |0,11 |/0,09 | 0,08 (0,07 | 0,06

B cnyyae BHeLEHTPEHHOro cxaTus napannensHo o6pasyloLym UM YUCToro
n3rmba B ,CLI/IaMeTpaJ'IbHOI;I MNSIOCKOCTU MpU KacaTteslibHbIX Hanpsi»keHnAX B MecTe

HaNGOombLLIEro MOMEHTa, HE NPEBbILLAILLMX 3HAYEHUS , HAMPSHKEHUE Ty | [OIDKHO

6biTb yBenmueHo B (1,1-0,101/0y) pasa, me o] - HaUMeHbLUee HanpsbkeHue
(pacTarmBatoLLyie HaNPSHKEHNS CYUTaTb OTpULLATENBHBLIMMY).

11.2.2 B Tpybax, paccuuTbiBaeMbiX KaK CXaTble WM BHELEHTPEHHO-CXaTble

CTEPXHU NpU YCroBHOM MBKOCTH =R, Ry {E 20,65 nomkHo GbITb BLINOMHEHO
ycrosve

rltim|EIR, (156)

Takue Tpy6bl CrieflyeT paccuMTbiBaTh Ha YCTOAYMBOCTb B COOTBETCTBMM C
Tpe6oBaHusIMK pa3aenos 7 v 9 He3aBMCUMO OT pacyeTa Ha YCTONYMBOCTb CTEHOK.
PacueT Ha yCTOM4YMBOCTb CTEHOK GECLUOBHBIX UNM 3MEKTPOCBapHbIX Tpy6 He

TpebyeTcs, ecrM  3HauYeHus /i He MPEeBbILLAIOT MOMOBUHBLI  3HAYEHWA,
onpeaensieMbix no copmyne (156).

11.2.3 LunuHagpudeckast naHenb, onepTtasi no Asym obpasylolym v ABYM Ayram
HanpaBrisioLLEl, PaBHOMEPHO CxaTasi BAOSb 0bpasytolmx, npu 5 f(rt) 220 (rne

L - WvpvMHa naHerM, M3MepeHHas Mo Ayre Hanpaersiowen) gomkHa ObiTb
paccuMTaHa Ha yCTOWYMBOCTb Kak NacTuHKa no gopmMynam:

npu pacyeTHoM HanpsikeHnn o = 0.8R,
b4 £194Ef0; (157)

NP1 PACHETHOM HarpsikeHUn 0 = Ry

/14377 f1+500R, /B (158)

Mpn 0,88, <o <R, HauGorbilee OTHOWEHWE b/t CriefyeT onpeaensTs
TINHEHOW MHTEepPNonALVen.

Ecrm 5° f{r£) »>20, TO NaHenb crieayeT pacCcUWUTbIBaTb Ha YCTOMYMBOCTb Kak
o6oroyky cornacHo TpeboBaHusim 11.2.1.
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11.2.4 PacyeT Ha yCTOMYMBOCTb 3aMKHYTON KPYroBOWN LMMMHAPUYECKON 060MoYKM
BpaLLEHWs!, NPy AeNCTBUN BHELLUHErO PaBHOMEPHOrO [JaBneHnst P, HOPMarnbHOro k
60KOBO NOBEPXHOCTH, CrieAyeT BbINOMHATL Mo hopmyne

ayfog 7.0 51, (159)

rae og = prii - pacyeTHOe KOMbLIEBOE HanpsikeHne B 06OMOYKe;

T gr,2 - KPUTUHECKOE HanpsixeHue, onpeaensemoe no opmynam:

npn 0,5£4/r £10

O = 0558101, (160)
npu {irx20
aga = DITEE), (161)
npu 10<ifr <20 HanpskeHne T.. 2 criedyeT  onpefenaTs  NMHENHoM
MHTEpronsLue.

3pecb == - ANVHA LUNUHAPUYECKON 060MoYKU.

Ta e oboroyka, HO yKpenneHHas KorbLeBbiMA pebpamu, pacnonoXeHHbIMK C
Luarom Mexay ocsiMu, AoIpkHa GbiTb paccyuTaHa Ha YCTOMYMBOCTL MO dropmyrnam

(159)-(161) c NOACTAHOBKOM B HUX 3HAYEHWS] === BMECTO .

B aTom cryvae gorpkHo GbiTh YA0BNETBOPEHO YCIIOBME YCTOMUMBOCTH pebpa B
CBOell MMOCKOCTU KaK CXaToro CTepxHs cornacHo Tpe6osaHuam7.1.3 npuun

pacueTHOil [rmHe CTepxHsi Iy =187, npu atom B ceueHne pebpa cremyer
BKMOYaTb Y4acTKU OBOMOYKM LUMPUHON C KaXgoi CTOpOHbI OT Ocy

pebpa, a ycroBHas rMGKOCTb CTEPXHS *= ARy E ye porvrra npesbiWwaTh 6,5.

Mpv ogHOCTOPOHHEM peBpe XECTKOCTW €ero MOMEHT MHEPLIMW CreayeT BblYUCTISTb
OTHOCUTESIbHO OCK, COBMaAaroLLEen ¢ 6rimkaiiLie NoBEPXHOCTLI0 060MOYKN.

11.2.5 PacyeT Ha yCTOWYMBOCTb 3aMKHYTON KPYroBOW LIMIMHAPUYECKON 060M0YKN
BpaLLEeHWs!, NOABEPXEHHOW OAHOBPEMEHHOMY AENCTBUIO Harpy3oK, yKasaHHbIX B
11.2.1 n 11.2.4, crneagyeT BbINOMHATL MO hopMyne

(opfogy toglog )iy 21 (162)

rae Tgi AOMKHO ObiTb BbIMMCNEHO cornacHo TpeboBaHuam 11.2.1 un Tz -
cornacHo Tpe6oBaHuam 11.2.4.

11.2.6 PacuyeT Ha YCTOMYMBOCTb KOHWYECKOW OOOMOYKM BpALLEHWS C YoM

KOHycHocTun & £60°, cxaTo cuno N Bporb ocu (pucyHok 18), creayeT
BbIMOMHATL NO hopmyre

NN, v, L1, (163)
rae M, - KpuTUYeCKas cura, onpegensiemas no gopmyre
N, =6280, 1%, cos? 5, (164)
30€Cb O .1 - TONUWMHA 0BOMOYKY;
- 3HaueHMe HanpshKEHUs, BbIYUCIIEHHOe cornacHo TpebosaHuam 11.2.1 ¢

3aMeHoil paauyca #y, PaguycoM , PaBHbIM

F =087 + 0,17 )  cos g, (165)

PucyHok 18 - Cxema koHMYeCKO 060N04KM BpalleHUs noa AecTBUEM
NpPoAONLHOrO YCUNUSA CXKaTUA

L1

h

I~
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PucyHok 18 - Cxema KOHMYECKOW OBOrovkM BpalleHUs non AerCTBUEM
NPOAOILHOIO YCUMNS CXaTUS

11.2.7 PacuyeT Ha yCTONYMBOCTb KOHUYECKOW 0BOMOYKM BpaLLeHWst Npy OerncTBUMN

BHELUHEro paBHOMEPHOro AaBrieHuA p, HOpManbHOro K 6okoBoM NOBEPXHOCTH,
crielyeT BbINOHSATL No dopmyrne

ogflogar.) L1, (166)

30eCb 07 = phy, e - pacyeTHOe KomMbL,eBOE HanpsieHne B 060MoYKe;

T g2 - KPUTUHECKOE HaMNPsxeHne, onpeaernsieMoe no opmyne
O = U55E ry )E )2 (167)

rae fyy - pagunyc, onpegensiemMblii no dopmyne (165);

# - BbICOTaA KOHMYECKOW 060MoYKM (Mexay OCHOBaHUAMM).

11.2.8 PacyeT Ha yCTONYMBOCTb KOHU4ECKOW 060I04KM BpaLLEHUs!, NOABEPXKEHHOM
O[IHOBPEMEHHOMY [ENCTBUIO Harpy3ok, ykasaHHbix B 11.2.6 wn11.2.7, crnepyet
BbIMOMHATL N0 chopmyre

(NI Ny +oglog )y, £1, (168)

re 3HauYeHnst My 1 T 2 CriedyeT BblYUCHSTL Mo popmyram (164) u (167).

11.2.9 PacuyeT Ha YCTOWYMBOCTb TMOMHOW cdepuyeckoii oboroyku (umm ee

cerMeHta) npu »{: 2750 u [OENCTBAM BHELLHEro paBHOMEPHOro AaBrieHus 2,
HOPMasbHOro K ee NOBEPXHOCTU, CeAyeT BbIMOMHATL No dopmyne

0K ay.) <1, (169)

rae @ = pri(2) - pacueTHoe HanpsixeHve;

a. =018:/7 - KpUTUYecKkoe HanpshkeHve, NpUHUMaeMoe paBHbIM He Gonee

R};

3qech .i"-. - paauyc CpeavHHOM NOBEPXHOCTH Cdepbl.

12 PacuyeT aneMeHTOB CTalbHbIX KOHCTPYKLMI
Ha ycTanocTtb

12.1 O6wMme nonoxeHns pacyeTta

12.1.1 Tpn NPOEKTMPOBaHWM CTamnbHbIX KOHCTPYKLUUA M WX dnemeHToB (Banku
KpaHOBbIX MyTen, 6anku paboumnx NroLAAoK, ANEMEHTbI KOHCTPYKLINA GYHKEPHBIX 1
pa3rpy3ouHbIX 3cTakag, KOHCTPYKLMW MOA ABUraTenm u Ap.), HEMocpenCTBEHHO
BOCMPVHUMAIOLLMX MHOTOKPaTHO AeiCTBYlOLME NOABWKHbIE, BUOPALIMOHHbIE Unn
[PYroro Bifa Harpyskv C KONMYeCTBOM LIMKIOB HarpyxeHuii 10 n 6onee, koTopble
MOrYyT MPUBECTU K SIBMEHUIO  YCTanocTW, CneayeT MpUMEHsITb  Takue
KOHCTPYKTUBHbIE PEeLUeHUsi, KOTOpble He Bbl3bliBaloT 3HaYUTENbHOM KOHUEeHTpauum
HanpsHKeHU, U NPOBEPSITb PAaCYETOM Ha YCTarnocTb.

KonmuecTBo LMKIIOB HarpyxeHuin criegyet MpUHUMATb MO TEXHOMOTMYECKUM
TpeboBaHWAM aKcnnyaTaLum.

PacueT KOHCTPYKLMIA Ha ycTanocTb CrieayeT Mpou3BOAMTL Ha AelicTBue
Harpysok, ycTaHaBrmBaeMbIx cornacHo Tpebosaruam CI 20.13330.

PacyeT Ha ycTanocTb Takxe crnefyeT BbiNONHATL AN KOHCTPYKLWIA BbICOKUX
CoOpyxeHWit (Tuna mauT, GaleH v T.n.), NPoBEpsieMblX Ha BETPOBOW PE30HAHC
cornacHo Tpe6oBanuam CI1 20.13330.

12.1.2 PacueT Ha ycTanocTtb criefyeT NpovM3BoAuTb No dopmyne

s (170)
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r0e Oyy - Hauborbliee Mo aGCOMOTHOMY 3HAYEHWIO HanpshkeHne B
pacCcUMTLIBAEMOM CEYEHUMN STIEMEHTA, BbIUMCIIEHHOE MO CEYEHMIO HETTo 6ea yueTa

Ko3dhdMLUMEHTA AUHAMUYHOCTU 1 KOIXULIMEHTOB ¥, @), ¥, ;

R, - pacyeTHOe COMpOTMBIIEHWE YCTanocTu, npuHumaemoe no Tabmuue 35 B

38BNCYMOCTW OT BPEMEHHOTO COMPOTWBIIEHUS! CTamM Ry, W rPYNN 3MEMEHTOB U
COEAVHEHUIN KOHCTPYKLIMIA, NpBEAEHHbIX B Tabrmue K.1 npunoxexus K;

@ - KO3(DNLMEHT, YYUTBIBAIOLLMIA KONMHYECTBO LIVKIOB HarpyXeHWi # :
npu # 23,9-10 npuHMMaembIi paBHbIM o =0,77;

npu »# <3,9-108 BblYKCNAEMBIN MO POpMYNam:

Onsa rpynn anemeHTos 11 2

o = 0,064 /10%)2 - 0,502/ 1089+ 1,75 ; (171)

Ans rpynn anemeHTos 3-8

o = 00701007 - 0,640 110%y + 2.2 (172)

- koaddMUMEHT, onpepensiemblii no Tabnuue 36 B 3aBMCUMOCTUM OT
COCTOSIHMS U KOIhMLMEHTA  aCUMMETPUM  HanpskKeHWi

O =Opin {Opax  (30€Cb Oy - HaUMeHbllee NO  abGCOMIOTHOMY  3HAYEHMIo
HanpskeHNe B PacCUUTLIBAEMOM CEeYEHWUM AMIEMEHTa, BbIYMCTIIEMOE TaK Xe 1 npu

Yo
HanpskeHHOro

TOM e 3arpyKeHUn, KaK N 7y, ). [Py pa3HO3HAUHbIX HANPSKEHNAX T ey U Oy
3HayeHue koaddmumeHTa £ crnegyet NPUMHUMATh CO 3HAKOM "MUHYC".

Tabnmuya 35
pynna
3HayeHue £, npu HOPMATUBHOM 3HAYEHWM BPEMEHHOIO
311eMEHTOB
COMPOTUBIIEHUS CTamM Ry, , HiMm 2
no 420 cB. 420 poffcs. 440 po|lce. 520 poflce. 580 mo
440 520 580 675
1 120 128 132 136 145
2 100 106 108 110 116
3 Ons Bcex mapok 90
cranm
4 Toxe 75
5 " 60
6 " 45
7 " 36
8 " 27
Tabnvua 36
HanpspkeHHoe KoaddmumeHt dopmyrnbl  ANA  BblYUCTIEHUS
cocTosiHVe (ans 2cmmmeTpmm HanpsokeHmi || uMeHTa 7,
Omax )
PacTsxeHune 1< o <0 2_5
1,5-2
0<p <08 20
1,2-9
0,8%o41 1.0
1-2
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CxaTtne Ap<1 20

Mpn pacyete no dopmyne (170) pomkHO 6biTb BLINOMHEHO YcrosKe

oRyy, SRy fopy.

12.1.3 CranbHble  KOHCTPYKUMM U UX  SJIEMEHTbl,  HENoCPeACTBEHHO
BOCMPUHUMAIOLLME HArPy3KW C KOMMYECTBOM LIWKIIOB HarpyxeHuin mevee 10w =,
crnepyeT MpOEKTUPOBaTb C MPUMEHEHUEM TakUX KOHCTPYKTUBHBIX —PEeLLEeHUi,
KOTOpble He BbI3blBAOT 3HaYUTENbHON KOHUeHTpauum Hal'lpﬂ)KeHI/IIZ, n B
HeoBX0AMMbIX CIly4asix NPOBEPSATb PACHETOM Ha ManoLMKIIOBYIO YCTarnocTb.

12.2 PacueT 6anok KpaHOBbIX NyTen

Pacuet Ha ycTanoctb 6anok KpaHoBbIX NyTei CreayeT BbIMOMHATL COMMAcHO
TpeboBanuam 12.1.1 1 12.1.2 Ha felCTBME KpaHOBbIX Harpy3ok, ornpegensembix
cornacHo CM 20.13330. Mpn atom cneayeT npuHumath 0,77 npu KpaHax rpynn
pexumoB pabotbl 7K (B Liexax MeTanmypruieckux nponssoacts) 8K m o =1,1 -8
oCTanbHbIX Crydasix. PacyeT Ha ycTanoCTb BEPXHEN 30HbI CTEHOK COCTaBHbIX
6arok KpaHoBbIX MyTel B 3TUX Cry4asx criefyeT BbiNONHATL No opmyrne

(05,007 +03675, +0day, , +0504)/R, <1, (173)

roe Rv - pacyeTHoOe CONpPOTMBIIEHME YCTanoCcTW, NpuUHUMaemMmoe OnA BCEX MapOK
cTarnel, paBHbIM Ans Ganok CO CBapHbIMM W (OPUKLIMOHHBIMU  MOSICHBIMU
CcoeNHEHNAMN COOTBETCTBEHHO:

[5si CXaTovi BEpXHEN 30HbI CTEHKM (ceveHus B npornete 6anku)

R, =75HMME, = n96 H/mm ;

[NA pacTSHYTON BEPXHEW 30Hbl CTEHKM (ONOPHbIE CEYeHNs HepaspesHblx 6arnok)

65 Himm R, 11 89 Himm .

3HaveHus HanpsbkeHwid B coopmyne (173) cnenyeT onpefensite no cdopmynam
8.3.3.

13 MpoekTnpoBaHune CTanbHbIX KOHCTPYKLUNA C
y4yeToM npeaoTBpalieHuns Xpynkoro
paspyLieHus

13.1 [pu nNpoeKTUpOBaHWUM CTarbHbIX KOHCTPYKLMUA CrieayeT  WCKMoYaTb

BO3MOXHOCTb XPynKoro paspyLueHus, BO3HUKAKOLLYIO BCregcTemne
HebnaronpuATHOro BIMSIHUSA COMETaHNS CriedyroLmx (hakTopoB:

MOHWXKEHHON TemnepaTypbl, MPU KOTOPOW CTanb B 3aBWCUMOCTU OT ee
XMMWYECKOro COoCTaBa, CTPYKTYypbl W TOMWMHbLI MpoKaTta nepexoauTt B Xpyrnkoe
COCTOsIHUE,

[efiCTBUS NOABWKHBIX, AUHAMUYECKNX N BUBPALIMOHHBIX HArpy3ok;
BbICOKMX MECTHbIX HaNpshKeHWI, BbI3BaHHbIX BO3AECTBMEM COCPEAOTOYEHHbIX
Harpysok unM  aedopMauuii - fetaneii  CoeAuHeHUs, a Takke OCTaTOYHbIX

HanpshXeHWi;

PEe3KMX KOHLLEHTPaTOPOB HaMpsKEHWN, OPUEHTUPOBAHHbIX NOMEPEK HanpaBneHus
[eiiCTBUS PaCTSMMBAIOLLMX HAMPSHKEHNIA.


http://docs.cntd.ru/document/1200084089
http://docs.cntd.ru/document/1200084089
http://docs.cntd.ru/document/1200084848
http://docs.cntd.ru/document/1200084089

13.2 [ins npenoTBpaLLEHuUst XpYNKoro paspyLLUEeHUst KOHCTPYKLWA cneayeT:

BblOupaTh cTanb cornacHo TpeGoBaHusm 5.2 u Tabrmuam B.1, B.2, B.3
npunoxenus B;

no BO3MOXHOCTU u3beratb pacnonoXeHns CBapHbIX LWIBOB B 30HAX ,qeﬁcmvm
pacTarvBaloLLmX HanpshkeHuin, npesbiwwatowyx 0,4 ;

NpuHUMaTbL Mepbl MO CHWKEHUIO Heﬁl’larOI'IpI/IﬂTHOI'O BNUSIHUA KOHUEHTpauun
HanpshkeHWA WM Haknena, BbI3BaHHbIX  KOHCTPYKTVMBHBIM  pELLEHUEM  WIn
BO3HMKAOUMX MNPU  Pas3fiMyHbIX TEXHOMOMMYEeCKUX onepaumsax (I'IpaBKa, FI/I6Ka,
TUNbOTUHHas pe3ka, NPOoAaBnMBaHNE OTBEPCTWIA U T.1.);

usberarb NepeceyeHmnin CBapHbIX LWBOB;

ANA CBApPHbIX CTbIKOBbIX COe,CLVIHeHVIVI NPUMEHATL BbIBOAHbLIE MIAHKKU W
dm3nveckne MeToabl KOHTPONS KayecTBa LUBOB;

yy4uTbiBaTb, YTO KOHCTPYKUMM CO CMOLHOW CTEHKON MMEIT MEHbLue
KOHLIEHTPaTOPOB HaNPSPKEHWA, YeM peLLeTYaTbie;

B CTblKax 3MEMEHTOB, MepeKpbiBaeMbiX Haknagkamu, (riaHroBble LLBbl HE
[0BOAMTbL 0 OCU CThiKa HE MEHEe YeM Ha 25 MM C KaXa0i CTOPOHbI;

MPUMEHSITb BO3MOXHO MEHbLUME TOMLLWHbI 31IEMEHTOB Ce4eHust (0CoBeHHO npu
TMNbOTUHHOW pe3ke KPOMOK W NPOLaBNMBaHUM OTBEPCTWIA);

hacoHKM CBsi3el, BCroMoraTerlbHbIX U ApYrMx BTOPOCTENEHHbIX 3IIEMEHTOB
KpenuTb K pacTsHYTbIM 3fieMeHTaM KOHCprKLlVIVI Mo BO3MOXHOCTM Ha GonTax.

13.3 lMpy NpUMeHeHUM B CBapHbIX COEAMHEHUSAX NMpoKaTa TONWWHOM s 2 25 MM u3
HU3KOMErMpoBaHHbIX  CTaneit B KPecTooOpasHbIX, TaBpPOBbIX W YITIOBbIX
COEAVHEHMsIX, a Takke Yy CBapHbIX LUBOB C MOMHLIM MPOMMaBrieHNeM, OAVH U3
3MEMEHTOB B KOTOPbIX UCMbITHIBAET PaCTArMBalOLWE HAMPSKEHUS MO TOIMLWMHE
TUCTa, BO3HUKAET PUCK MOSIBMEHUS CIIOWCTOrO paspylueHus (gedekta B mpokarte,
obpasylolerocss nop  AECTBMEM  CBapku, B BUAE CIOUCTBIX  TPELLWH,
napasrenbHblx NNIOCKOCTM NpokaTa).

Takon fedekT 06bl4HO OBHapyXVBaeTCsi Mpu ynbTPasByKOBOM KOHTpoOre
KayecTBa LLBOB.

BO3HWKHOBEHME CIIONCTOrO PaspyLUEHWs CYLECTBEHHO 3aBUCWUT OT hOpMbI
COE[IMHEHUA 1 pacrorioXeHWsl CBapHbIX LUBOB, OT pa3vepa LiBa, TOMLWHbI
CBapVBaeMbIX ANIEMEHTOB, CTEMEHMN XECTKOCTI COSANHEHS 1 TEXHONOrMMU CBapKM.

13.4 CKMOHHOCTb MpoKaTta K CMOMCTbIM paspyLLeHUsIM CrieflyeT OnpeaensTs npu
UCTIbITaHUSIX Ha pacTsbkeHne B cooTBeTcTBMM € [OCT 28870 no BermuuHe

OTHOCUTENLHOTO CYXEHUS! y , Ha 06pa3Liax, OCb KOTOPbIX HOPMaribHa MOBEPXHOCTU
npokara.

13.5 MckniounTb BO3MOXHOCTb CIIOMCTOMO paspyLUeHWst MOXHO Mpu cobrniopeHun
ycrosusi

sziw‘my

TAe ¥ zp - CyMMapHbIn (hakTop pucka;

W .5 - HODMUPYEeMOoe 3HauYeHne hakTopa pucka Ans npokata B COOTBETCTBUN C
[OCT 28870:

Wog =15, ¥y =25, ., =35 COOTBETCTBEHHO ANA rpynn kavecTsa npokara
Z15, 725, Z35.

Mpwn aTom npokat no 13.3 AOrKeH YA0BNETBOPATL: ANt KOHCTPYKLWIA rpynnbl 1-
ypoBHs oTBeTcTBeHHOoCTH | (no FOCT 27751) TpeboBaHusim rpynnbl kadecTsa Z35;
ANA APYTMX KOHCTPYKUMIA rpynnbl 1, a Takke Ana diaHueBblX COEAUHEHUA U B
cryyae, KOfia ycunve HopMmarnbHO MOBEPXHOCTW fucTa, - TpeboBaHusiM rpynnbl
KayecTBa Z25; B ocTankHbIx cnyyasx - Z15.

PacueTHoe 3HaueHme ¥ zy CrieayeT onpeaensTh no dopmyrne

Wop “Wap tWor T Wom tWam Y Wz, (174)

rae ¥z¢ - opMa CoeMHEHs 1 PacTioNoXeHe CBapHbIX LIBOB;
W 5o - TOMLLWHA CBapVYBaEMOro Npokara;
W g - KaTET LBA;
W gy - CTEMNEHb XECTKOCTU COeUHEHMS;

Wz - BIVSIHUE TEXHONOMMM CBapku (CyMMapHbld (hakTop OT KonuyecTsa
NPOXOA0B, NOCNEA0BATENLHOCTY HANOXKEHWS! LUBOB M MOAOTPEBA).

BHaYeHNs ¥ xzd, Wgr, W, Woy o ¥ ze NPEACTaBMEHbI B Tabrmue 37.

Ta6nuua 37
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XapaKTepucTUKun CBapHbIX COeANHEHNI dakTopbl
pucka, %
®dopma coeMHEHNst 1 pacnoNoXeHne CBapHOTO WBA, ¥ zh
CoenviHeHne 6e3 HanpsxeHuii B HanpaeneHun 7. Vap =
b =-
25
0,15,
g
n:' ZF’ :D:I i? L T e
YrnoBoe CoeANHEHNE C CUMMETPUYHO PACTONOXKEHHbBIM LIBOM —
zh -
10
F 055
CoeavHeHWe C NPOMEXYTOUHBIM HaNmaBEHHbLIM CIIoeM S
zp T -
OB6bI4HOE TaBPOBOE COEAMHEHNE C YrTIOBLIMM LUBAMU —
z
[ ] 0
TaBpoBOe COeAMHEHNE C YITOBbIMY LUIBAMU C MOMHBIM UMW YaCTU4HBIM NPOBaPOM -
d
+3 ¢
CoefivHeHVe C YIMOBLIMU LLBaMK, pacronoXeHHbIM1 B6MM3n cBobogHoro Topua -
d
ncta +5 i
i 10
YrroBble COeAUHEHNS C MOMHBLIM NPOBaPOM —
d
+5 ‘t‘
[F [F
TonuwHa rmcta 5, MM, paboTalowero B 7, HanpasreHn, v ., R
025
BernnuuHa kaTeTa yrmoBoro Wea &, MM, ¥ gy
o
3 Woam =
i U, 3a
CTeneHb XeCTKOCTU COEANHEHNS ¥ gy,
Huskas - BoamoxHa cBoGoaHas ycaaka -0
Wy =
CpepHsisi - YaCTU4YHO BO3MOXHbI YCaaKa LuBa v AedopmMaLims KOHCTPYKLUM —
+JZ)B.
Bbicokast - xecTkoe 3akpenreHve 6e3 ycaaku wea .
TE
+5

TeXHOMOTS CBapKN ¥ 5,




Konunuecteo OavH

=0
npoxoAos ¥z
Heckonbko -
Vo =-2
MocnepoBatensHOCT || MonepeMeHHO C OAHOW U C APYroi CTOPOHbI COEANHEHUS -
HaoXeHus! LUBOB £
BHauare ¢ ofjHo, 3aTeM C Apyroi CTOPOHbI COEANHEHNS W
ZC
Moporpes Be3s nogorpesa _
Wz =0
C nogorpesomM _
Wae =-8

PacyeTHoe 3HaueHne ¥ zp MOXeT BbiTb yMeHbLUeHo Ha 50% B criyuae paboTsl
marepuaria Ha cTaTuieckoe CxaTtve Mo TomUyHe 1 yenuieHo Ha 10% - B crnyvae
[ENCTBUSA MO TOMNLLWHE AVHAMUYECKMX U BUGPALIMOHHBIX Harpy3oK.

14 MNpoekTnpoBaHue coegUHEHUN CTanbHbIX
KOHCTPYKLUN

14.1 CBapHble coeANHEHUs

14.1.1 pu NPOEKTMPOBaHUN CTarnbHbIX KOHCTPYKLIMIA CO CBapHbIMW COEAVHEHUSIMU
cnepyert:

HasHa4aTb MUHUManbHble pa3Mepbl CBapHbIX LUBOB C y4eToMm TpeboBaHuii
14.1.4-14.1.6, a TaKke MNPUMEHSITb MUHWMArNbHO HEOGXOAMMOE KONMYECTBO
pacyeTHbIX 1 KOHCTPYKTUBHbIX CBaPHbIX LLIBOB;

obecneuvBaTb CBOOOAHbIM [OCTYN K MeCTaM BbIMOMHEHWs1 CBapHbIX
COefIMHEeHWIA C y4eTOM BbIGpaHHOro B1Aa U TEXHOMOrMM CBapKW.

14.1.2 OCHOBHble TUMbl, KOHCTPYKTVBHblE 3MEeMeHTbl W pa3Mepbl CBapHbIX
coeavHeHwii criegyeT npuHuvath no FOCT 5264, FOCT 8713, TOCT 11533, FOCT
11534, FOCT 14771, FOCT 23518.

14.1.3 MMpv BbiGOpe 3MeKTPOAOB, CBApPOYHOW MNPOBOMOKM W CrlOCOB criegyeT
yy4uTbIiBaTh rpynmnbl KOHCprKLlI/IVI N pacyeTHble TeMnepaTypbl, YyKas3aHHble B
npunoxernax B n L.

14.1.4 Tlpn nNpOEKTMPOBaHWM CBapHbIX COEAVHEHWA criedyeT WCKIoYaTb
BO3MOXHOCTb XPYMKOrO paspyLLEHWs1 KOHCTPYKLIMI cornacHo TpeGoBaHuaM pasaena
13.

14.1.5 Tlpn nNpoEKTVPOBAHUM TaBPOBLIX W YITIOBbLIX CBAPHbIX COEAUHEHWIA
3MIEMEHTOB  CTarbHbIX KOHCTPYKLMIA C  pacTSMVBalOLMMKU  HamnpsKeHnsaMn B
HanpasneHn TOMWWHLI NpokaTa C uenbi UCKIMIYEeHUS BO3MOXHOCTWU CIIOUCTOro
paspyLUeH1st MeTanmna noj CBapHbIM LBOM, Kak NpaBurio, crieayeT:

MPUMEHSATL CTarM AN KOHCTPYKLMIA rpynnbl 1 cornacHo npunoxenuio B, ¢

npegenom Tekydect o 375 H/MM2, a Takke CTamm C rapaHTUPOBaHHbLIMM
MEXaHU4YECKUMM CBOWCTBAMU B  HanpaBrieHWW TOMWMHbLI Npokata CornmacHo
TpeboBaHusam [OCT 28870;

NPUMEHSITL CBAPOYHbIE MaTepuaribl C MOHKEHHOMN MPOYHOCTBIO W NOBbILLEHHOM
NNacTU4HOCTBIO; UCMOMb30BaTh TEXHONOMMYECKMe NpYeMbl CBapkM, HanpaBrieHHble
Ha CHWKEHWE OCTaTOYHbLIX CBAPOYHbIX HAMPSHKEHWIA; HE MPUMEHSTb MOPOLLKOBYIO
MPOBOIIOKY;

0TKasaTbCA OT MPUMEHEeHUA OL4HOCTOPOHHEro yrrioBoro wwea u I'Iepel;ITI/I K
[IBYCTOPOHHEMY;

3aMeHsITb YITIOBble COeAVHEHWs] TaBpOBbIMM, a B MOCreAHUX obecrneunBaTb
OTHOLLIEHVE LWMPWHbBI CBECA K TOMLWMHE 3MEMEHTOB He MeHee 1;

NpUMeHsATb pa3fenku KpoMoK, obecnevmBaolLme CHuxeHne obbema
HannaesreHHoOro metanna.

14.1.6 CBapHble CTbIKOBblE COEOWMHEHWS NUCTOBLIX [JeTanel, Kak npaBuro,
criepyeT MpOEeKTUpoBaTb MPSMbIMU C MOSMHBIM MPOBapPOM U C  MPUMEHEHVeM
BbIBOAHbBIX NMaHOK. B MOHTaXHbIX YCMOBUSIX [OMYCKAETCS OLHOCTOPOHHSISI CBapKa
C NoABapKON KOPHSA 1 CBapka Ha OCTaloLLENCs CTarnbHOW NoAKNaake.

14.1.7 Pa3mepbl CBapHbIX YIMOBLIX LUBOB M KOHCTPYKLUSI COEAVHEHUS [OMMKHbI
YI0BNETBOPATL CrieaytloLLyM TpeboBaHuaM:

a) KaTeT yrmoBoro Wwea £y He AoMKeH npesbiwath 1,247, Me - HauMeHbluasi 13
TONWMH CBapUBaEMbIX 31IEMEHTOB;

KaTeT LBA, HAroXXEHHOro Ha 3aKpyrrieHHyl KPOMKY (PacOHHOro npokarta
TOMLLMHOW , KaK MpaBuro, He AoIdkeH npeBbiwath 0,9 ;
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6) kaTeT YrNoBOro LUBa AOMKEH YAOBNETBOPSTL TpebGoBaHMAM pacyeTta u BbiTb, Kak
npaBuro, He MeHblLE ykasaHHoro B Tabnuue 38; npu BO3MOXHOCTU obecneveHns
GonbLuert rmybuHbl npoBapa kateT wea (0T 5 MM u Goree) B TaBpOBOM
[ABYCTOPOHHEM, a Takke B HaxXNeCTOYHOM W YITIOBOM COEAWHEHUsIX [AornyckaeTcs
NPUHUMATL MeHblUe ykasaHHoro B Tabrmue 38, HO He meHee 4 MM; Npu 3TOM
[OMNOMHUTENbHBIM KOHTPOSIEM JOIKHO BbITh YCTAHOBMEHO OTCYTCTBUE AedeKkToB, B
TOM YMCIE TEXHOMOTUYECKUX TPELLWH;

B) pacyeTHas! AnHa YIToBOIO LUBA JOIDKHA BbiTh He MeHee 44 ¢ 1 He MeHee 40 Mw;

r) pacuyeTHas AnvHa caHroBoro WwBa JopkHa OblTb He Gonee 85.5ficf, 3a
UCKStOYeHneM LUBOB, B KOTOpPbIX ycunve neﬁcmyeT Ha BCeM MpOTshKeHuM LwBa

(3pecb ﬁf - KO3(PPULIMEHT, MPUHUMAEMBI COTMacHO ;

£) pasmep HaxrecTkn JomkeH 6biTb He MeHee NATU TONWMH Hanbornee TOHKOro U3
CcBapuBaeMbIX 3JIEMEHTOB;

€) COOTHOLLUEHME pa3MepoB KaTeTOB YIMOBbLIX LUBOB CrieAyeT MNpuHUMaTb, Kak
npasurno, 1:1; Npu pasHbIX TOMUWHAX CBapuBaeMbIX 3NIEMEHTOB AOMNYCKaeTCs
npyHUMaTh LWBbl C HEepPaBHbIMW KaTeTamu; NMpu 3TOM KaTeTbl, MpUMbIKaWMe K
Gornee TOHKOMY mMGo k Goree TONCTOMY 3MEeMEHTY, [AOMKHbI YAOBMETBOPSTH
TpeboBaHUsAM COOTBETCTBEHHO 14.1.7, a rm6o 14.1.7, 6;

) YIMoBble LWBbI CredyeT BbIMOMHATL C NMaBHbIM NEPEXOAOM K OCHOBHOMY
MeTanny B KOHCTPYKLMSIX, BO3BOAMMBIX B paiioHax C pacyeTHbIMM TeMnepaTypamm
HWke MUHyc 45°C, a Takxe B crydasix, Koja nnaBHblI nepexon obecneunBaet
MOBbILLEHNE pacHETHOro CONPOTUBIIEHNS YCTANOCTU CBAPHbIX COeFlI/IHeHI/II;I.

Tabnmuya 38
Bwun coeguHenus || Bua Mpenen MuHUManbHBI KaTeT WBea , MM, Npu
cBapku TeKkyyecTn | TonumHe Goree Tonmctoro M3
cranm, CBapyBaeMbIX 3/IEMEHTOB & , MM
Hivm ¢

4 |6 |[11- | 17- ||23- | 33- | 41-

TaBpoBoe c || Pyunas [o 285 4 |14 |4 5 5 6 6
ABYCTOPOHHUMU || AyroBas
YrOBbIMY LUBAMU

HaxnectouHoe un

yrnosoe

Cs. 2850014 (|5 |6 7 8 9 10
390

"390"590 (|15 (|6 ||7 |8 |9 10 |12

Astomatu- || fo 285 3 |4 |4 5 5 6 6
yeckas
MexXaHu3n-
poBaHHast

Ce. 2850013 ||4 |5 |6 |7 |8 9
390

"390"590 |(4 ||5 |6 (7 |8 |9 10

TaBpoBoe c || Pyunas [o 375 5 |6 |[|7 8 9 10 |12
OOHOCTOPOHHUMM || AyroBas
YrIOBbIMY LUBaMWU

AsTOMaTu- 4 |[5 |[6 7 8 9 10
yeckas w
MexaHuau-
poBaHHast

Mpumeyaxns

1 B KOHCTPYKLMSX U3 CTarm C Npeferom TekydecTu cebiwe 590 H/mm, a
Takke U3 BCeX cTarnei npu TonwmHe anemeHToB Gonee 80 MM MWHUMArbHbINA
KaTeT LUBOB CreayeT NPUHUMAThL MO cheluanbHbIM TEXHUYECKUM YCIOBUSIM.

2 B KOHCTPYKLMSX TpynMbl 4 MUHUMArbHBIA KaTeT OfHOCTOPOHHKX YITOBbIX
LUBOB CrieAyeT yMeHbllaTh Ha 1 MM Mpy TOMLWMHE CBapMBaEMbIX 3NIEMEHTOB A0
40 MM ¥ Ha 2 MM - NPy TOMNLLWHE 3MIeMEHTOB CBbille 40 MM.
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Ta6nmua 39

Buag ceapku npu (| Monoxexve wea || KoaddpuumeHT (| 3Haverns
AnameTpe
CBapOuHO/ KkoadprumenToB £ 1
MPOBOJIOKM £, npu HopmarbHbIX
CMIMOLLHOMO CEeYeHus pexvMax cBapku
, MM KaTteTax WwBoB, MM
3-8 ||9- | 14- |/cB.
12 (|16 (|16
ABTOMaTU4eckas B nopouky & 11 0,7
npn & =3-5 4
8, 1,15 1,0
HwiHee ﬁf 1,1 {09 0,7
1,15 |[1 1
8, 5 (1,05 ,0
AstomaTuyeckas | B nogouky & 0,9 08 (0,7
MexaH13VpoBaHHast s
npu & =1,4-2
8, 1,05 1,0
HwxHee, 6 09 |08 |07
ropu3oHTansHoe, ||
BepTukanoHoe
8, 1,05 |[1,0
PyyHas n|| B nogouky 6 0,7
MexaH13VpoBaHHast f
npud <14 wwm
MOPOLLKOBOWA
NPOBOOKOWA
Hmxnee, 6 1,0
ropusoHTarsHoe, || *
BepTukanbHoe,
NoTOmNoYHOoe

14.1.8 [Ons yrnoBbiX LIBOB, pa3Mepbl KOTOPbIX YCTAHOBIIEHbl B COOTBETCTBUM C

pacyeToM, A 3MIEMEHTOB M3 CTaru C MpederioMm Tekydectu ao 285 Himm?
crielyeT, Kak npaBurio, NPYMEHsITb 3M1eKTPOAHbIe MaTepuarnbl, YAOBIETBOPSIOLLME
yCroBusIM:

Ryr > Ryz - Npy MeXaHU3MPOBaHHOM CBapKe;
LIRy; S Ry S Ryp8. /8 - npu pyuHoit ceapke;
[N 9NEeMEHTOB U3 CTanu C MpegenoM TekyyecTu csblwe 285 H/mm?

AO0NycKaeTCcHa NPUMEHATb 3NEKTPOoAHbIe MaTepuanbl, YA0BIEeTBOPSAKOLWME YCIIOBUIO

Rz Ry <Ryp8./8; (speck 85w §, - xoaddmumeHTsbl, 3aBuCsLME OT
TEXHOMOrMM CBapKM 1 KaTeTa LUBa 1 onpefensemMsle no .



14.1.9 OHOCTOPOHHWE YITOBbIE LUBbl B TABPOBbIX COEAMHEHWSIX 3MEMEHTOB U3

ctanm ¢ npegenom Tekydect Ao 375 Himm me——— , Kak npasuno,

crneayeT MPUMEHATb B KOHCTPYKLMSX, 3KCMMyaTUpyeMblX B HEarpecCUBHON Win
cnaboarpeccuBHoii cpege (knaccudpmkaums no CI 28.13330) B oTanni 1X
NnoMeLLeHnax:

AN NPUKPensieHns NpoMexyTouHbIX pebep ecTkocTv U Auadparm - B
KOHCTPYKLMAX BCEX rpynn, Kpome KOHCprKLLI/II;I rpynnbl 1, paccynTbiBaeMblX Ha
yCTanocTb;

[N5 NOSICHBIX LUBOB CBAPHbIX ABYTABPOB - B KOHCTPYKLMSX rpynn 2 u 3 (kpome

6arok C YCIOBHOW MOKOCTbIO CTEHKM ) MPW TOSWMHE CTEHKMU £y, B KOIOHHaX W
ctoikax Ao 12 mMm u B OGankax go 10 MM, npu BbINOMHEHWM LUBOB

MEXaHU3MPOBaHHON CBapKOM C kaTeTom wea &y 2 0.8, /8 ¢, npu aTom creayet
yunTeiBaTh TpebosaHna 15.3.3 1 15.5.5;

A7 BCE€X KOHCTPYKTUBHbIX 31IEMEHTOB - B KOHCTPYKUUAX rpynnbl 4.

KaTeTbl 0IHOCTOPOHHMX LUBOB CrieAyeT MpUHUMATbL MO pacyeTy, HO He MeHee
yKa3aHHbIX B Tabnmue 38.

O/J,HOCTOpOHHVIe yrrnoBble LWBbl HE CcneayeT NPUMEHATb B KOHCTPYKLMAX 3,anI/II7I
1 COOPYXEHMUIA, OTHOCSILLMXCA K | yPOBHIO OTBETCTBEHHOCTH, BO3BOAMMbIX B paiioHax
C CeficMMYHOCTbI0 8 Garnmos U Bbille, B paitoHax C pacHeTHON TemnepaTypoii Hibke
MUHYC 45°C, B KOHCTPYKUMSX rpynn 1, 2, 3 B 3AaHNSX C KpaHaMy pexumoB paboTbl
7K (B uexax metannypruyeckux npoussoacts) u 8K, a Takxke B Gankax v purensix
paMHbIX KOHCTPYKLIWIA, paccuYuTbiBaeMblX cormacHo Tpe6oBaHusm 8.2.3, 8.2.6 u
8.27.

(M3meHeHHas pegakuwms, A3m. N 1).

14.1.10 lMpepbIBUCTbIE YITOBblE CBapHble LWBbI AOMYCKAETCH MPUMEHATL npu
CTaTM4YEeCKON Harpy3ke npu M3ObITOMHOW HeCyLel CnocOBHOCTU HenpepbIBHOO
wBa MMHUManbLHOro pasmepa Ansa COe[ZlVIHeHI/II;I B KOHCTPYKUMNAX rpynnbl 4, a Takxe
B PEKOHCTPYMPYEeMbIX KOHCTPYKLMAX Ipynnbl 3, B paiioHax, KpoMe MMEHLLX
pacyeTHylo TemnepaTypy Huxe MuHyc 45°C, 1 aKcnyaTupyembiX B HearpeCCUBHbBIX
1M cnaboarpeccuBHbIX Ccpeaax.

Pa3mepbl CBapHOro LLBa A0MKHBI COOTBETCTBOBATL TpeGoBaHuam 14.1.7.

PaccTosHue £,y Mexay ydacTkamm CBapHbIX LWBOB (pUcyHok 19), kak npasuno,
HE AOMKHO NPEBbILLATL OAHOTO M3 3HaueHuiA: 200 MM, 12 B CXaTOM 3nemMeHTe (£,

- TOMWWMHA CaMOro TOHKOMO U3 COEAMVHSIEMbIX 3NIEMEHTOB), 16f'mjn B pacTAHyTOM
anemMeHTe. B KOHCTPYKLUSX rpynnbl 4 paccTosaHne

fonyckaeTcsi
yBenniuTb Ha 50%.

PucyHok 19 - Cxema npepbIBUCTbIX YIMOBbIX CBAPHbIX LUBOB

a - B HaxnecTo4HOM COeaUHEHUN; 6-B TaBpPOBOM coejuHEHUN

PucyHok 19 - CxemMa nNpepbIBUCTbLIX YIMOBbIX CBAPHbIX LUBOB

Mpyv HanoxeHWM NPepbLIBUCTOrO LLUBA CrieayeT NpeaycMaTpuBaTh LLOB MO KOHLaM

COoeUNHAEMbIX yacTen ANEMEHTOB; AnHa Ewl 9TOro WBea B 3fieMeHTax COCTaBHOMo

CeyeHusl U3 NacTuH AorpkHa ObiTb He MeHee 0,754, e & - wvpvHa Gornee y3koi
13 COEAMHSIEMbIX NMACTUH.

14.1.11 Yrnosble cBapHble LLUBbI, PACMONOXeHHble MO NepuMeTpy OTBEPCTWIA UMK
npopeaeﬁ, AO0NycKaeTCsA NPUMEHsATb B HaxXNMECTOYHbIX COeAMHEHUsX B cryyasix,
npeaycMoTpeHHbix 14.1.10, Ans nepefjayn yCUrMn B MIIOCKOCTM  HaxmnecTKu,
npenoTBpalleHns norepu yCTOVHVIEOCTVI 3NemMeHToB HaxnecTkn wm
KOHCTPYKTUBHBIX COEAUHEHNIA SNIEMEHTOB.
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14.1.12 Mpo6oyHble LBbI, 3aMONHAIOLLME HaNMaBIEHHbIM METAIOM BCIO MIoLaab
KPYrbIX WIW LIeneBbIX OTBEPCTWA, [JOMYCKAeTCst MPUMEHSATb B HAXIECTOYHbIX
CcoeMHeHNsIX B Cry4asx, npeaycMoTpeHHbix 14.1.10, Tonbko ANns npeaoTBpaLLeHns
notepu yCTOVNVIBOCTVI ONEMEHTOB  HaxfieCTkn unM  Ans  KOHCTPYKTUBHbBIX
COEAVHEHNI ANIEMEHTOB.

TonuwpHa npoboyHOro LWBa AomkHa O6blTb: He MeHee TONWWHbI &
NPOCBEPEHHOrO UM NPOPE3aHHOTO 3N1EMeHTa, HO He Gonee 16 MM; He meHee 0,1
AnvHbl npopesn nbo 3Hadenwit 0,45 unn 0,454 (rae & w & - AMameTp OoTBEpCTUS
V LLMpWHa Npopesu, paBHble & 2 +8 MM U & 2 ¢ + 8 MMm).

PaccTosiHue Mexay LieHTpaMy OTBEPCTUIA U MPOAONbHBIMI OCSIMU Npope3eit
[OMKHO ObITh He MeHee 4 & nn 4& .

14.1.13 TpumeHeHVe KOMOWHMPOBAHHbIX COEAWHEHWA, B KOTOPbIX 4acTb
casuraroLiero ycunus BocnpuHumaeTcs d)pI/IKLI,I/IOHHbIM coegunHeHneMm, a 4acTb -
CBapHbIMU LIBaMK, AOMYCKAeTCA NpW YCMOBUWM, YTO CBapka BbIMOMHEHa nocne
3aTsHkkM GONTOB Ha pacyeTHOe yCUnMe W C NOCneayroLwen Ux AOTSKKON B Cryyae
HeobxoanmocTw.

PaCI'Ipe,D,eJ'IeHI/Ie ycunus mexay @I/IKLWIOHHbIMVI n CBapHbIMU COeAUHEHUAMU
[OMyckaeTca MpWHUMaTh  MPOMOPLMOHANbHO WX  HECyLWyIM  CMocOoBHOCTSIM.
MpvMeHeHe B KOMGUHMPOBaHHBIX CoeauHeHusx GonToB 6e3 KOHTpormpyemoro
HaTAXeHUs1 He onycKaeTCcs.

14.1.14 PacyeT CBapHbIX CTbIKOBbIX COEAMHEHWIA Npu AeCTBUM OCEBON curbl 1,
NPOXOASILLIEN Yepes LIEHTP TSHIKECTU COEAVHEHWS, CreayeT BbIMOMHSATL Mo (opmyne

Nilehy Ry v ) £1, (175)

roe fw - HaAUMEHbLLAs U3 TONMLLMH COEAUNHAEMbIX 3NIEMEHTOB;

- pacyeTHasi AfvHa LWBa, paBHas MOMHOW €ro AJfMHE, YMEHbLUEHHON Ha 2

_ , WM NONHOW €ero AnvHe, eCriv KOHUbl WBa BbiBeAeHbl 3a npedenbl
CTblKa.

Mpn pacuyeTe cBapHbIX CTLIKOBbIX COEAVHEHUN JNIEMEHTOB W3 CTamiM C
OTHOLLEHWEeM , 3KcnslyaTauusa KOTOPbIX BO3MOXHA W1 NOCrie OCTUXEHUS MeTarnsioMm

npenena Teky4ecTy, a Takke U3 CTanu C Npeenom TeKyHeCTUTEKYIECTU £y, » 440

H/mm Rwy B popmyne (175) BMECTO CrieayeT NpuHUMaTh Ry, £, .

PacyeT cBapHbIX CTbIKOBbIX COEAVMHEHWI BBLIMNOMHATL He TpebyeTcs npu
NMPUMEHEHUN CBAPOYHbIX MaTepuaroB COrMacHO NpUioxeHuto [, nonHoM npoBape
COEAVHSIEMbIX 3NIEMEHTOB U (DU3NYECKOM KOHTPOMe KauyecTBa COEAMHEHWA npu
pacTsHKEHUN.

14.1.15 CBapHble CTbIKOBblE COEAQUHEHUs!, BbINOMHEHHbIE 6€e3  m3nYeckoro
KOHTPOMsA KayecTBa, Npu OAHOBPEMEHHOM [eNCTBUM B OAHOM U TOM e CeYeHUM

wBea HOPMarbHbIX &y n Uwy N KacaternbHbIX '-Tw}y Hal'lpﬂ)KeHI/II;l crnegyet
npoBepsiTb No dopmyre (44), NpuHMMas B Hel

R

7 Y

=Ry .

T 0w, Ty T %, T T Twp,
14.1.16 PacueT cBapHOro CoeguHEHNs C YroBbIMM LLUBaMK Npy AeWCTBUM curbl &V,
npoxoAsilleit Yepes LeHTP TSHKeCTW COeAMHEHWUs, CrieayeT BbIMOMHATL Ha cpes
(ycrioBHbII) MO OA4HOMY U3 ABYX CeYeHuii (prucyHok 20) no copmyriam:

GoR N
npw ik L1 no meTanny wea = o <1
'Sszz ’sfkff“‘RWch
(176)
HeR
npu LS >1 no meTanny rpaHnLbl CrinasneHys 177)
Z-'HE

rae l, - pacyeTHasi ArvHa LUBOB B CBApHOM COEAMHEHWM, paBHasi CyMMapHOW
[IMMHe BCeX ero y4acTKOB 3a BbIYETOM MO 1 CM Ha KaXJoM HenpepbiBHOM y4YacTke
LwBa;

ﬁf , 8, - KoadhdMLMeHTbI, NpuHUMaemsle no Tabnuue 39.

PucyHok 20 - Cxema pacuyeTHbIX CE4EHUI CBapHOro COeAUHEHUSA C
YrNoBbIM LWWIBOM

1 - no MeTanny Wea; 2 - No MeTasnny rpaHuLibl CrnaBneHnst

PucyHok 20 - Cxema pacyeTHbIX CEHEHNIN CBAPHOTO COEAUHEHNS! C YTIIOBbIM LLBOM
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14.1.17 PacueT cBapHbIX COEAMHEHUIA C YITOBbLIMU LUBAMUN NpY AeACTBUM MOMEHTA
M B MMOCKOCTMW, NEPNeHAMKYNSPHON MIOCKOCTW PacnofioXeHWsi LWBOB, creayet
BbINOMHATL Ha cpe3 (YCMOBHbIN) MO OAHOMY M3 ABYX CEYeHMI (CM. pucyHok 20) no
dopmynam:

no metanny wea

MK Ry ) 1 (178)

no MeTanmny rpaHuLbl CrasneHus
MAW Rypr) 51, (179)

roe Wf n Wz - MOMEHTbI COMPOTUBMEHUSI pPacYETHbIX CEYEHWU CBapHOro
coegunHeHnsa no Metanny WwBa n no metanny rpaHuubl cnnasneHus
COOTBETCTBEHHO.

14.1.18 PacueT cBapHOro CoevHEHVSI C YITOBbIMY LUBAMW MPU AEACTBUY MOMEHTA
M B NMOCKOCTU pacnofioXeHWs 3TUX LUBOB CriedyeT BbIMOMHATL Ha cpes
(yCroBHbIN) N0 O4HOMY U3 IBYX CEYEHMIA (CM. Mo chopmynam:

no metanny wea

2
L (180)
U+ 15) Rupre

no meTanny rpaHnubl cnnaBneHns

7.2
Mz +y <1

. S (181)
gy + ’-rz_y 1Bz ve

roe ¥ U- KOOpAWHATbl TOYKM CBapHOTO COefuHEeHWs, Hawbornee yaaneHHon ot
LieHTpa TskecT O pacHeTHOro CeYeHUst ITOro CoeAnHEHUs (pUcyHok 21);

fﬂ, Ij - MOMEHTbI UHepuun pacyeTHOro ceYeHns CBapHOro coeauHeHus no
meTanny wea OTHOCUTESbHO ero rMaBHbIX oce x—x n¥ -y COOTBETCTBEHHO;

fzx s fz_y - TO Xe, NO MeTarny rpaH1ubl CniaBfeHuns.

PucyHok 21 - PacyeTHasi cxema CBapHOro coegmHeHus

¥
T‘ T
T 4
\ -
| i
Ty t
M i
NEEE Vi R A
vV
\
x|

y

PucyHok 21 - PacuyeTHas cxema CBapHOrO COeANHEHUS

14.1.19 Tlpu pacuyeTe CBapHOrO COEAMHEHUS C  YITIOBbIMA  LUBaMW  Ha

OfHOBPEMEHHOe AeficTBME NPOAOSbHOM A 1 nonepeyHon F~ cun n MomeHTa A
(cM. pucyHok 21) fOMmKHbI BbITh BbIMOMHEHbI YCIIOBUS

Tl Rypve) S, Ry S, (182)

rae Ty W T, - HANPSHKEHNS B TOYKE PaCYETHONO CeYeHNs CBApPHOTO COBANHEHMA Mo
mMeTanny Wea M MO MeTamny [paHWLbl - CMMaBeHUs  COOTBETCTBEHHO,
onpeaensemble no copmyre

= i G+ g (183)

14.1.20 HaxnecTouHble COEAMHEHUS1 SNEMEHTOB TOMWMHOW A0 4 MM fonyckaeTcs
OCYyLLEeCTBNATb TOYEYHbIM LIBOM ,ELyI'OBOVI csapxoﬁ CKBO3HbIM nponnasneHnem; npu
3TOM HeCYLLYl0 CMOCOBHOCTb OFHOM TOUKM CriedyeT NPUHUMATb PaBHOW MeHbLLEMY
13 AABYX NpeAernbHbIX 3HAYEHWIA:

npv cpese



N, = 0,284 Ry, (184)
Mpu BbIpbIBE
Ny = fdtRy,, (185)

roe d - AvamMeTp TO4YeYHOro LwBa B MIIOCKOCTU COEAUHAEMbIX 3J1IeMEHTOB,
npuk i no FOCT 14776;

npy NpuMeHeHun crnocoba cBapku, He npegdycmoTpenHoro TOCT 14776,
3HayeHne & CnepyeT CornacoBbIBaTh W NPUHUMATL B YCTaHOBMEHHOM NOPSIAKE;

5 =1,1 npn cBapke arIeMEHTOB PaBHOM TOMNLLWHbI;
{=1,9 Nnpu cBapke 3NEMEHTOB C PasHbIMU TOMLLWHAMM, OTAIMHAIOLLMMUCS B 2 U

6oree pasa; NpU MEHbLLEM OTIIMYUM B TOMLLMHAX 3HAaYeHne & cregyet NnpuHUMaTb
Mo HTEepnonALnu;

&% - MeHbLuas 13 TONWWMH CBapnBaeMblX 31EMEHTOB.

14.2 BonToBble coeAUHEHUs

14.2.1 [ins GOMNTOBLIX COEAVHEHUI 3MEMEHTOB CTallbHbIX KOHCTPYKLUMI crieqyet
NPUMEHSTL GONThI COrMacHO NPUNoXeHWo .

14.2.2 BonTbl crnegyeT pas3mellaTtb cornacHo TpeboeaHuaM Tabnuubl 40, npu 3ToM
B CTblkax X B Yy3raX Ha MUHUMAlbHbIX PACCTOAHUAX, a COeAUHUTENbHbIe
KOHCTPYKTUBHbIE GONThI, Kak NPaBuMIo, Ha MakCUMarbHbIX PACCTOSIHUSIX.

Ta6nmua 40
XapakTepucTuka paccTosHUst U npeferna TekydecTu || PaccTosiHve npu
COEAMHSIEMbIX 3NIEMEHTOB pa3meLLeHum GonTos

1 PaccTosiHve Mexay LeHTpamu OTBEpCTWiA Ans
6onToB B NI060M HanpaBneHUu:

a) MUHUMarbHOe:

npu 375 H/mm & 25

npu Ry, > 375 Himmdl

6) MakcumarbHoe B KpanHuX psigax npyu OTCYTCTBUM (84 pynn 124
OKaNMIISHOLLMX YrosikoB NMpu pacTsKeHUU 1 cxxatun

B) MakcuUMarbHOe B CpefHUX psfax, a Takke B
KpaHWX psinax npy HanM4munM okaNMSIOLLMX YromnkoB:

npy pacTsHxeHUn 16 vnn 24 d

ripu ciaTn 12um 18 &=

2 PaccTtosiHue oT uLeHTpa otBepcTusi Ans 6onrta go
Kpasi anemMeHTa

a) MMHMMarbHoe BAOSb YCUnus:

npw 375 Himm & 2
npu Ry 375 Himmd 25
6) TO ke, nonepek ycunmus:

Mnpy 06pesHbIX KPOMKaxX 154
MPM NPOKaTHbIX KPOMKaX 124

B) MaKkcumarnbHoe 4d vn 84
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r) MUHAMarnbHOe BO (OPUKLIMOHHOM coefuHeHun npu || 1,3
nto60i1 KpoMKe 1 NIo6OM HanpaBneHnn yeunus

3 PaccTosHne MuHUMarbHOE MexXay UEHTPaMi || o, +1 54
oTBepcTWiA  BOOMb  ycunus ans GonTos,
pa3meLLaembIX B LLAXMaTHOM Nopsifake

0O603HayeHus], NpuHsATbIE B Tabnmue 40:

& - AMameTp oTBepcTusi Ans 6onra;

% - TONLMHA HanBoriee TOHKOro HapYXHOro ANIeMeHTa;

- PaccTOsiHWE NONePeK YCUNna Mexay psifamm OTBEPCTHIA.
MpumeyaHua

1 [InameTp OTBEPCTWIA criegyeT NpuHUMaTh: Ans 6onToB Knacca To4HOCTU A
& =d}y; ana 6oNToB Kracca TOYHOCTM B B KoHCTpYKumsix onop BJ1, OPY u KC

d=dy+1 MM, B ocTambHbix crnyvasx & =dy +(1; 2 um 3 mm), me @ -
AvameTtp 6onTa.

2 B 0aHOBOMTOBbLIX COEAMHEHUSX 3NIEMEHTOB PeLIeTKM (PackocoB M
pacrnopok), KpomMe MNOCTOSIHHO paBoTaloumMx Ha pacTshkeHue, NpuU TOMWMHe
3MeMeHToB 00 6 MM M3 cTanm ¢ npepenom TekydecTn ao 375 Hmmd
paccTosHMe OT Kpas OarieMeHTa [0 LeHTpa OTBepCTVA BAONMb ycurus
ponyckaetcst npuHumath 1,35 (6e3 gonycka npy W3rOTOBIEHWW 3MEMEHTOB B
CTOPOHY YMEHbLLIEHWSA, O YEM [OMMKHO BbITh yKa3aHo B NPoeKTe).

3 lMNpu pasmelleHn GONTOB B LIAXMATHOM MOPsZIKe Ha PACCTOSIHWW, He MeHee

yKasaHHOro B M03.3, ceueHne arnemeHTa A, cregyeT onpeaenste C y4eTom
ocnabrieHns ero oTBEPCTUSIMUA, PacrONIOKEHHLIMIA B OJHOM CEYEeHUW monepek
ycunua (He no auraary).

Mpy NpuUKpenneHun yrorka OAHOM Momnkoi GonTamu, pa3mellaembiMi B
LaxMaTHOM rnopsike, OTBEPCTUE, Haubornee yaaneHHoe OT ero KoHua, criedyet
pa3meLLaTb Ha pucke, GrvkanLuei K oBYLLKY.

[lonyckaeTcsi KpenuTb 3NeMeHTbl OAHUM GoTOM.

14.2.3 BonTbl Knacca To4HOCTH A crieflyeT NPUMEHSITb ANt COEANHEHWIA, B KOTOPbIX
OTBEpCTVSi NPOCBEpPrieHbl Ha MPOEKTHLIN AnameTp B cobpaHHbIX anemeHTax, nmmbo
No KOHAYKTOpaM B OTAENbHbLIX dMEMeHTax U AeTansx, fmbo npocBepneHbl wnm
npoaasrneHbl Ha MEHbLLNIA AvnamMeTp B OTAesbHbIX AeTandax C I'IOCJ'Ie,ElyIOLLleVI
paccBeprioBKovi 40 MPOEKTHOrO AuameTpa B COBPaHHbIX ANieMeHTax.

BonTbl KnaccoB TOYHOCTM B B MHOroGOMTOBLIX COEAMHEHUSIX criepyeT
NpUMEHSITb AN KOHCTPYKUMA M3 CcTarm C npegenom Tekydectn go 375 Himm

——

B coenuHeHusix, roe 6onTbl paboTaloT NpeMMyLLECTBEHHO Ha PacTsiKeHue, Kak
npaswurso, crnegyeT NPUMeHATb 60nThI KNAcCoB TOYHOCTM B mnm BbICOKOMNPO4HbIE.

14.2.4 BonTbl, MelOLLME NO ANMHE HEHape3aHHOW YacTu Y4acTKu C pasnyHbIMU
AvameTpamu, He criefyeT NPUMEHsITb B COEAMHEHWSIX, B KOTOPbIX 3T GONTbl
pabotatoT Ha cpes.

14.2.5 Pe3bba Gonra, BOCMpWHMMAIOLLErO CABWralolliee ycunue, B 3remMeHTax
CTPYKTYPHbIX ~ KOHCTPYKLMIA, OMOP NWHWA  3riekTponepenayn U OTKPbITbIX
pacnpefenuTenbHbIX YCTPOUCTB, @ Takxe B COEAUHEHUSIX MPU TOMNLLWHE HAPYXXHOTO
anemMeHTa 4o 8 Mm OOIPKHA Haxo4auTbCA BHE NakeTa CoeguHAEMbIX 3NIEMEHTOB; B
ocTanbHbIX cryqasix pesbba Gonta He forpkHa BXoAuTb Brny6b oTBepcTUst Gonee
4YeM Ha MOMOBUHY TOMLWHBI KPaUHETO 3NIEMEHTa CO CTOPOHbI ralkvu Unv CBbille 5
MM.

14.2.6 YcTaHoBKy LWaib Ha 6onTbl crieayeT BbINOMHATL cornacHo TpeboBaHusm C
70.13330.

B pacueTHbix coeauHeHusix ¢ Gontamu krmaccoB ToyHocTM A n B (3a
UCKMIOYEHNEM Kpennenus BCNOMOraTenbHbIX KOHCTPYKLIUiA) cnepyet
npeaycMaTpyBaTh Mepbl MPOTUB CaMOOTBUHYMBAHUSA raek (MOCTaHOBKA MPYXUHHbBIX
LWawb, BTOPLIX raek v ap.).

(N3meHeHHas pegakumsi, Mam. N 1).
14.2.7 Ha cCKOWeEHHbIX MNOBEPXHOCTSX COeduHsIeMblX AeTaneil W 3eMeHTOoB

(BHYTpPEeHHWeE rpaHu Noriok ABYTAaBPOB U LLBENIEPOB) NOA rofloBky GOMTOB Unu ranku
crefyeT ycTaHaBnMBaTh KOCbIe Laibbl.

14.2.8 [unameTtp oTBepcTusi Ansi GONTOB B 3reMeHTax W3 mpokata AOIbKeH
cootBeTcTBoBaTh [OCT 24839 1 npumeyanuio 1 Tabnmubl 40.

14.2.9 PacueTHoe ycunve, koTopoe MOXeT ObiTb BOCMPUHSATO ogHum 6GonTom, B
3aBMCUMOCTU OT BMOa HaNPsHXKEHHOro0 COCTOsHUA criefyeT onpefendtb no
dopmynam:

npu cpese
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: (186)

npu CMATUN

Ny = Rypdp Zvp7s (187)

npu pacTsXeHun

Ny = Ry Ay (188)

rae Ry, Roy, Ry - pacyeTHble CONPOTUBIEHNS OAHOBOMTOBBIX COBANHEHMIA;

A n Ay, - nrowaan ceyeHnn ctepxHs Gonma GpyTTo U pe3bBoBoi YacTh
HETTO COOTBETCTBEHHO, NPUHUMaeMbIe cornacHo Tabnuue .9 npunoxenus

25 - YUCIO pacyeTHbIX CPe3oB OAHOro 6onTa;
dy - HAPYXHbIN AMamMeTp CTepxHs GonTa;

Ei - HaMMeHbllasi CyMMapHas TOSWWHA COedMHAEMbIX 3IIEMEHTOB,
CMUWHaeMbIX B OO4HOM HanpasfieHUu;

¥. - KO3(PMUMEHT ycroBwWiA paboThl, onpeaensembii no Tadmue 1;

¥y - KOI(PDMLIMEHT ycroBuiA paboTbl GOMTOBOrO CoeanHeHWs, onpeaensembiit
no Tabrmue 41 1 npuHuMaembiin He Gonee 1,0.

Tabrumua 41
XapakTepucTuka Mpepen 3HaveHns || 3HaveHve
TeKkyyecTun || grg KoadhuLmeHTa
Ry cram T
coeguHAeMbIX
3MEeMEHTOB,
Himme /o
6onToBoro HanpskeHHOro
coeauHeHus COCTOSIHUS
OpHobonToBoe, |[Cpes - - 1,0
6onT  Kknaccos
ToyHocT A, B
wm
BbICOKOMPOYHbIN
Cwmatve o 285 15 0,4aid +0,2
Sald £27| 414 -0,7
1,35
Lald<
15
Cs. 285 po 05a/d
375 0,67aid -0,25
Cs. 375 afd 225 (1.0
MHoro6onToBoe, || Cpes - - 1,0
6onTbl  knacca
TO4YHOCTU A
CwmaAtve [o 285 15 04ald+0,2
Sald £2 | 04sid
2isfd <
2,5
Cs. 285 po 0,5aid
375 0,56/d-0,25
Cs. 375 afd 225 |10
stdx3 |10
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0O603HayeHus), NpuHsATbIE B Tabnmue 41:

@ - paccTosHWe BAOMb YCWUNUS OT Kpas afiemMeHTa A0 LeHTpa Grivpxaiiluero
oTBeEpCTUS;

d - pacCTOsiHWE BAOMb YCUMWSt MeXIY LieHTpaMu OTBEPCTHI;
- AvameTp oTBepcTusa Ans GonTa.
MpumeyaHus:

1 Ans pacyeTa MHOroGONTOBOrO COEAVHEHUSI Ha Cpe3 U cMsATUE Npu BonTax
Knacca ToqHocTM B, a Takke npu BbICOKOMNPOYHbIX GonTax 6e3 perynupyemoro
HaTSHKEHUs1 NpU BCeX 3HaYeHusaX npenena Tekydyectu R}m CcTanu coeguHseMblX

3NIEMEHTOB 3Ha4YeHus KoadhdmumeHTa ¥, cnegyet yMHoxaTb Ha 0,9.

2 insi pacyeTa MHOTrOGONTOBOIO COEANHEHUST HA CMSITUE CrieflyeT NPUHUMAaTh

3HaYeHWe ¥y , MEeHbLLEe N3 BbIYMUCIIEHHbBIX NPY MPUHATBLIX 3HAYeHUsIX & , @, I .

14.2.10 Mpw genctBum Ha GONTOBOE COEANHEHNE CUMbI , MPOXOASILLEN Yepes LIeHTP
TSKECTU COEAWHEHMs1, pacrpefeneHne 3TOM cunbl Mexay Gomramu cregyet
NpUHUMaTb pPaBHOMEPHbLIM. B atom cry4yae Konnm4ecTtsBo 6onToB B coegnHeHnn
criepyeT onpeaensTe no dopmyrne

% N My, (189)

rae Mpuin - HauMeHbliee M3 3HaueHwn Ny wm My, rmbo 3Hauenme Ny,
BbIYMCEHHOE cornacHo TpebosaHuam 14.2.9.

B cnyyasx koria B CTblke paccTosHie ¢ Mexay KpaitHumu Gontamu BAOMb
cABUraloLLero ycunus npesbilaet 16, 3HadeHue n B chopmyne (189) crnepyet

yBenuumBaTb  MmyTeM  AeneHvs  Ha  Koadpuument £ =1- 0,005/ 4 - 16),
npuHMMaeMbll paBHbIM He MeHee 0,75. 3To TpeboBaHWe He pacnpocTpaHsieTcs
npu OeicTBUM ycurvsi Mo BCeWl ASMHEe COeAVHEHUs (Hanmpumep, B MOSICHOM
coenHeHnn 6anku).

14.2.11 MNpu peiicTBumM Ha BoONTOBOE COEQUHEHWE MOMEHTA, Bbi3bIBAKOLLETO CABUM
COeAVHSIeMbIX 3NIEMEHTOB, pacnpeaeneHne ycunmii Ha 6onTel cneayeT NpuHUMaTL
NPOMOPLMOHANbHO — PacCTOsIHUAIM - OT  LIEHTpa  TSXKECTW  COeAMHEHWst  [o
paccmatpuBaemoro 6onra.

Yeurme B Hanbonee HarpyxeHHoM Gomre Vi e  He [OMKHO MpeBbiwaTh

MEHbLIEro 13 3HaueHm Ny, wm My, BBIMMCIIEHHBIX COMMACHO TPeGOBaHMSIM
14.2.9.

14.2.12 TMpv opHOBpeMeHHOM [AeWCTBUM Ha OOonToBOe coeAuHeHWe Ccunbl 1
MOMEHTa, FleVICTEyIOLLI,VIX B O,CLHOVI MIMOCKOCTU 1 Bbi3biBalOLLMX COABUI COEAUHAEMbIX
anemeHToB, GonTbl crieAyeT npoBepsTb Ha paBHOAelcTBYylOLWEe ycunve (B
Haubonee HarpyxeHHoMm Gonre, KOTOPOe He [OMKHO MPEBbILATL MEHbLUEro U3

3HadeHnin My, umm My, | BEIMMCIEHHBIX COMMAcHO TPeGOBaHNSM .

14.2.13 Tlpn opHOBpeMEHHOM [elCTBMM Ha 6onToBOoe COeAuHEeHWEe YCUMWW,
BbI3bIBAOLLYX CPe3 U pacTshkeHne GonTos, Hanbonee HanpsbkeHHbIN GonT, Hapsay
C npoBepkoi no ¢opmyrie (188), crieayeT NpoBepsTh MO opMyrne

O IR + (W1 )7 <1, (190)

rae N, u & - younus, percTeytolpe Ha GONT, Cpe3blBaloLLee 1 pacTsrBatoLLee
COOTBETCTBEHHO;

My, , Ny - pacueTHble younns, onpeaersiemMble cornacHo Tpebosarusm 14.2.9.

14.2.14 B KkpenneHnax OfHOrO 3nemeHTa K ApYroMy 4Yepes Npoknagku Unn uHble
MPOMEXYTOYHbIE 3MEMEHTbI, @ Takke B 3NeMeHTax C OJHOCTOPOHHE! Haknaakoin
KOnM4ecTBO GOMTOB MO CPaBHEHMIO C pacHeToM crieayeT ysenuineath Ha 10%.

Mpu KpenneHusix BbICTYMaOLLWMX MOSOK YrONMKOB WM LUBESTIEPOB C MOMOLLLIO

KOPOTBILLE/ KONMYECTBO GOMTOB, MPUKPENMSIOLMX KOPOTbIW K 3TOW MOMke, no
CpaBHEHWIO C pe3ynbTaToM pacyeTa crieayeT yBenuuusatb Ha 50%.

14.2.15 dyHoameHTHble (aHKepHble) GOMNThbl CriegyeT MpoBepsiTb  COMAcHO
TpeboBaHuam CI43.13330.

(UN3meHeHHas pegakums, Mam. N 1).

14.3 ®pUKLUOHHBbIE coeAnHeHUs (Ha GonTax c
KOHTPONMPYEMbIM HaTsXXeHueM)
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14.3.1 OpUKLMOHHBIE COEAMHEHNSI, B KOTOPbIX YCUNUS NepeaatoTcs Yyepes TpeHue,
BO3HUKalOLLEEe MO COMPUKaCAIOWMMCS NMOBEPXHOCTAM COEAUHAEMbIX SIIEMEHTOB
BCIIEACTBUE HaTSHKEHUSI BbICOKOMPOYHbIX GOMTOB, CrieAyeT NpUMEHsTh:

B KOHCTPYKUMSIX U3 CcTamnM C Npefenom TekydecTu cBbiwe 375 H/imm

—— M HEMocPeACTBEHHO  BOCMPUHUMAIOLWX  NOABMKHbLIE,
BUGPALIMOHHBIE 1 APYTVE ANHAMUYECKUE HArPY3K;

B MHOTOBONTOBbIX COEAUHEHUSsIX, K KOTOPbIM NPeabsiBMAOTCS MNOBbILLIEHHbIE
Tpe6GOoBaHWs B OTHOLLIEHWUW OrpaHnYeHust AecopMaTUBHOCTM.

14.3.2 Bo (ppUKLIMOHHBIX COEANHEHUSX CriedyeT NPUMEHSITb GOMTbI, raiku 1 LWanbbl
cornacHo Tpe6oBaHuaMm 5.6.

BonTbl cneayeT pasMeLatk cornacHo TpeboBaHusam Tabnubl 40.

14.3.3 PacuyeTHoe ycunve, KOTOpoe MOXET ObiTb BOCMPUHSITO KaXOoMW MIIOCKOCTbIO
TPEHUS|  3MEMEHTOB, CTSHYTbIX OAHUM  BbICOKOMPOYHLIM GonToM, cregyet
onpeaenaTb no copmyne

s (191)

roe Rbh - pacyeTHOe COMNPOTUBIIEHNE PACTSHKEHWIO BbICOKOMPOYHOro Gonra,
onpeaensiemMoe cornacHo TpeboBaHusim 6.7;

Ayn - Nowaab cedeHust Gonra no pesbbe, NpuMHUMaemas corracHo Tabnvue
.9 npunoxenws I7;

# - K03(hMLMEHT TPEHWS, MPUHUMaeMblii no Tabnmue 42;

¥ - KO3(PPULMEHT, NPUHMMaEMBI No Tabnuue 42.

Tabrmua 42

E(;)r:l?n((::?rgm) o6paborky || KoadxpuumenT KoadduuneHT 7 npu  KOHTpone
TpeHust £ HaTsbkeHWss  GOMTOB MO MOMEHTY
COeAUHSIEMbIX
~ 3aKpy4uBaHuA npu pasHoCTH

NOBEPXHOCTEN ~
HOMUHarbHBIX MaMeTpoB OTBEPCTUI U
6onToB &, MM, Npu Harpy3ke
AVHAMUYeCKOW ||AMHamMn4eckon
8 =3-6; a=1;
cTatuyeckon 8 = ||ctaTudeckon & =
5-6 1-4

1 [OpobemeTHbln nnm|| 0,58 1,35 1,12

ApobecTpyiHbI  ABYX

NoBEpPXHOCTEN 6e3

KOHCepBaLmm

2 lazonnameHHbii || 0,42 1,35 1,12

[BYX  MOBEpXHOCTE

6e3 koHcepBaLum

3 CranbHbiMu [[ 0,35 1,35 1,17

LeTkamm ABYX

noBepxHocTeun 6e3

KOHcepBaLum

4 Be3 06paboTku 0,25 1,70 1,30

Mpvmeyanne - [Mpu KOHTpONe HaTshkeHWst GOMTOB MO yrMy MOBOpOTa ranku

3Ha4eHus ¥y crieqyet ymHoxXaTb Ha 0,9.

14.3.4 MNpy peicTBUM Ha PUKLIMOHHOE COeAVHEHME CUMbl 1V, Bbl3biBatoLLE cABUN
COEAMHSEMbIX 3IIEMEHTOB WM NPOXOASALEeN 4epe3 LEHTP TSKEeCTU COeduHeHus,
pacnpeferneHve aToii curel Mexay 6onramu criefyet npuHUMaTh paBHOMEPHbIM. B
3TOM Cry4ae KonM4ecTBo GONTOB B COEAUHEHWUM CreayeT onpeaensTsb no dpopmyne

72 NI(Cppicryre], (192)

rae {yp - pacyeTHoe ycunue, onpeaernsieMoe no gopmyne (191);

‘¥ - KONIMYECTBO MIIOCKOCTEN TPEHWUSI COEMHSIEMbIX 3NIEMEHTOB;

- K03PULIMEHT YCIIoBWIA paboThl, Npwt 11 no Tabnuue 1;

¥u - KOADMLIMEHT yCroBUiA paBoTbl (PUKLIMOHHOTO COEAMHEHWS!, 3aBUCSILLMIA
OT KormmyecTBa # 6G0OMTOB, HEOGXOAWUMBIX A1 BOCMPUSTUS PACYETHOMO YCUnus, 1
NPUHUMAEMbIV paBHbIM:


http://docs.cntd.ru/document/1200084089
http://docs.cntd.ru/document/1200084089
http://docs.cntd.ru/document/1200084089
http://docs.cntd.ru/document/1200084089
http://docs.cntd.ru/document/1200084089

0,8 npu # <5;
09npn5< i< 10;

1,0 npu # 210.

14.3.5 lMpu pencTBUM HA (PUKLMOHHOE COEAMHEHWE MOMEHTA WM CUIbl U
MOMEHTa, BbI3bIBAIOLLWX CABUM COEAMHSIEMbIX 3IEMEHTOB, pacnpeaeneHne yeunmi
Mexay GonTamu crnefyeT NPUHMMaTh COracHo ykasaHuam 14.2.11 n 14.2.12.

14.3.6 [pu penctBuM Ha PUKLMOHHOE COEOMHEHWE MOMMMO  cunbl &V,
BbI3bIBAOWEN COBUI  COEAWHSIEMbIX  SMEMEHTOB, Cumbl F, Bbl3blBatoLLEN

pacTsikeHue B 6onTax, 3HayeHue KoaduUMeHTa 7y, OonpedensieMoe COrnmacHo
Tpe6oBaHusM 14.3.4, criegyeT yMHOXaThb Ha koaddwmuueHt (1- A /5, me My -
pacTarMBatoLLee ycunue, Npuxoasweecs Ha oawH 6ont, F, - ycurve HatsbkeHust

60onTa, NpUHUMaeMoe pasHbIM & = Ryp Ay, .

14.3.7 OvaveTp 6onta BO (PPUKLIMOHHOM COEAMHEHWUW credyeT NpUHUMATL Mpu
ycrnoBun 2.t £ 4dy | me Tf - cymMmapHasi TOMUMHA COEAMHSIEMbIX 3NEMEHTOB,

CMMHaeMbIX B OAHOM HarnpassfieHuu, d& - AnameTp Gonra.

Bo (OpUKLIMOHHBIX COEAMHEHUAX C GOMbLUMM KONMHYECTBOM GONTOB MX AuameTp
crieayeT Ha3HavaTb BO3MOXHO GOIbLUMM.

14.3.8 B npoekTe AormkHbl ObITh Yka3aHbl Mapku CTanmy U MexaHU4eckue CBOMCTBa
6onToB, raek U wWaib W cTaHgapTbl, MO KOTOPLIM OHU AOMMKHbI MOCTaBMSATLCS,

cnoco6  06paboTKM  COeAMHsSIEMbIX — MOBEPXHOCTEN, ocesoe  ycunve Fj,
npvHuMaemoe cornacHo 14.3.6.

14.3.9 Mpu NpoekTUpoBaHWM (PPUKLIMOHHBIX COeAMHEHUI crieayeT obecnevmBaTtb
BO3MOXHOCTb CBOGOJHOIO AOCTYNa Afsl YCTaHOBKM GONTOB, MIIOTHOMO CTAMMBaHUS
naketa Gonramu u 3aKpy4mBaHUs raek C nNpuMeHeHueMm [AUHaMOMETPUYHECKUX
KIloYew, rakoBepToB 1 Ap.

14.3.10 [Ons BbicokonpoyHbix GonmroB no FOCT P 52644 ¢ yBenuM4eHHbIMU
pa3amMepamm rorioBoK W raek 1 Npu pasHOCTU HOMUHANbHLIX AUaMETPOB OTBEPCTUS U
6onTa He 6oree 3 MM, a B KOHCTPYKLIMSAX U3 CTanM G BPEMEHHbLIM COMPOTUBIIEHNEM

He Hwke 440 H/MMm2 - He Bornee 4 MM [0NycKaeTCcsl ycTaHOBKa OAHOM LWwaibbl nog
ravky.

14.3.11 PacyeT Ha nNPOYHOCTb COEAMHSIEMbIX 3NEMEHTOB, OCNABNEHHbIX
OTBEpPCTUSIMUA BO (IPUKLIMOHHOM COEAWHEHUN, CrieyeT BbINOMHATL C Y4eTOM TOro,
4YTO MONIOBMHA YCUIUSI, MPUXOASILLErocs Ha Kaxabld GonT, nepepaHa cunamm
TpeHusi. Mpu 3TOM MpPOBEpKYy OCrabrieHHbIX CEYEHW CrieayeT BbIMOMHSATL: NpW
NOABWKHBIX, BUGPALIMOHHBLIX W APYrMX AWHAMWYECKWUX Harpyskax - Mo nrowagu

CeyeHms HeTTO A, ; NPU CTATUYECKUX HarpysKax - Mo Nrolaan cedermns 6pyTTo 4
(mpu 4, 2 0,854) nu6o no yerosHoi nrowaan Ay = 1184, (npu 4, < 0,854).

14.4 MNosicHble coeANHEHUs1 B COCTaBHbIX 6ankax

14.4.1 CBapHble 1 (PPUKLIMOHHbIE MOSICHblE COEAMHEHUS COCTaBHOW [BYTaBpPOBOW
6arnku crieayeT paccuMTbiBaTh Mo hopmynam Tabnuusl 43.

Tabnvua 43
XapakTtep MosicHble coeanHeHnst dopmynbl  Ans pacyeTa  MOSICHbIX
Harpysku COEAVHEHMI B COCTaBHbIX Garnkax

HenoaswiHas || CBapHble ?’f(nﬁf}chwac) <1

(193)

Tf(”nezkwaz'Yc) <1
(194)

DPUKLIVIOHHbIE T_g—f(Qbth’Yc 141

(195)

MoaewxHas CBaapHble NT? 42
BYCTOPOHHWE LUBbI p—————h
(nBycTop ) 26 R e

(196)

2 2
VI (197)

Zgzkwaz% h
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PpUKLVOHHBIE

(198)

onxere

O603HayeHus], NpuHATLIE B Tabnmue 43:

T =05/ - casuraiowee Mosic younue Ha e[uHWLY ANUHbI, Bbi3biBaeMoe

rnornepeyHor curon 2 (3aecb 5 - cTaTMdeckuii MOMEHT GpyTTo nosica Garku
OTHOCWTENbHO LIEHTPasnbHoii ocK);

# - KONMYECTBO YITIOBbIX LUBOB: NpW [BYCTOPOHHUX LBAaXxX % =2, Npu
OOHOCTOPOHHUX # = 1;

Copy, - BENMUMHBI, onpeaensieMbie cornacHo 14.3.3, 14.3.4;

- [aBneHue OT COCPEefOTOMEHHOTO Tpy3a F, Ha eauHULYy [AnuHbI,
onpegensiemoe ¢ y4eTom TpeboBaHuii 8.2.2 1 8.3.3 (ANA HeNoABMXHBIX PY30B

¥ =1);

¥ M FF1 - KOIPMUMEHTBI HAAEKHOCTU MO Harpyske, NpuHuMaemsie no Crl
20.13330;

o - Lar NosiCHbIX GONTOB;
- KOAMLIMEHT, NPUHUMaEMbI paBHbIM: ¢ =0,4 Npu Harpyske No BepxHeMy

nosicy Ganku, K KOTOPOMY MpUCTporaHa cTeHka, u & =1,0 npu oTCyTCTBUM
NPUCTPOXKM CTEHKM UMW NPU HArpy3Ke Mo HKHEMY NOSICY.

Mpu oTCyTCTBMM NonepeyHbix pebep XecTKOCTW ANA nepeaayun HemoABMKHbLIX
COCPEAOTOYEHHbIX Harpy3oK, MPUMOXEHHLIX K BEPXHEMY MOsiCy, @ Takke npu
NPUMOXEHNN  HEMOLBWXHON COCPEAOTOYEHHOW HArpy3kM K HWDKHEMY Mosicy
HE3aBMCUMO OT Hanuuus pebep XecTKOCTW B MecTaxX MPUIOXEHWUsI Harpysku
NOSICHbIE COEAVHEHNS CreAyeT pacCUUTbIBaTh Kak ANst NOABWXHON Harpy3Ku.

CBapHble LLBbI, BbINOMHEHHbIE C MPOBAPOM Ha BCIO TOMLLWMHY CTEHKW, crieqyeT
CYUTaTb PAaBHOMPOYHbLIMU CO CTEHKOW.

14.4.2 B 6ankax ¢ (pUKLYOHHBIMW NOSICHBIMWA COEAUHEHUSIMA C MHOMOSIMCTOBLIMU
MOAICHbIMA MaKeTamu MPUKPenneHne Kaxagoro M3 JMCTOB 3a MEeCTOM CBOEro
TeopeTuyeckoro obpbiBa criefyeT paccuuTbiBaTb Ha MOMOBUHY YCUMWS, KOTOpoe
MOXeT 6blTb BOCMPUHATO ceveHWeM nmucTa. [pukpenneHve Kaxgoro nmcta Ha
ydyacTke Mexay [eWCTBUTENbHbIM MecToM ero obpbiBa M MecToM obpbiBa
npeabiayLero nicTa crieqyet pacCcyMTbiBaTb Ha MOMHOE YCUIME, KOTOPOe MOXET
6bITb BOCMPUHSATO CEYEHMeM nnucTa.

15 JononHuTenbHble TpeboBaHMA NoO
NPOEKTUPOBAHNIO HEKOTOPbIX BUAOB 34aHUN,
COOPYXEHUN U KOHCTPYKLUN

15.1 PaccTosiHua mexay TeMnepaTtypHbIMU LUBaMU
PaccTosHus {;,  Mexay TemnepaTypHbiMM LBaMW  CTamnbHbIX Kapkacos

OQHOITAXHbLIX 3[aHUA W COOPYXEHWA HE [OMKHbI NpeEBbIWATh HaMGOMbLLMX
3HaYEHUI , MPUHUMAEMbIX No Tabrmue 44.

Tabnvua 44
XapakTepuctuka HavbonbLiee
paccTosiHue &y, M, Npu
pacyeTHou
TemnepaTtype BO3ayxa,
°C, (cm. 4.2.3)
34aHus 1 || HanpaBneHus £ 2-45 §<{-45
COOpPYXeHUs
OTanmvBaemoe mexay BAonb  Groka || 230 160
3aHue TemnepaTtypHelMu || (no AnvHe
LBamMu 37aHus)
no wmpuHe || 150 110
6noka
OT TemnepaTypHoro Lea uv Topua || 90 60
30aHus Ao ocu  Brvxaiien
BEPTUKamNbLHON CBA3N
Heotannmeaemoe || mexay Baonb  6noka || 200 140
3/aHue 1 ropsyuii (| TemnepatypHeiMu | (o AnvHe
uex LuBamMu 3aHust)
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no wmpuHe || 120 90
6roka

OT TemnepaTypHOro LBa unm Topual|| 75 50
30aHMs Oo  ocu  Brwpkanwen
BepTI/IKaJ'IbHOI;I CBA3N

OTKpbiTas Mexay TemnepaTypHbiMu - wsamu || 130 100
acTakaga BAONbL Groka
OT TemnepaTtypHoro Lea uv Topua || 50 40

30aHMs OO0 ocu  Grivkaniuent
BEPTUKANLHON CBA3N

Mpumeyanne - Mpu Hanuuum Mexay TemnepaTypHbIMM LUBaMW 34aHWSt WNn
COOPYXeHUst ABYX BEPTUKarbHbIX CBA3EN PacCTOsIHWE MEXIY NOCeaHUMM B OCSIX
He JOIDKHO MpeBbllaTh: Ans 3aaHuii 40-50 M 1 Ans oTKpbITbIX acTakag 25-30 M,
npn 3TOM [AnA  30aHWA U COOPYXEHWI, BO3BOAUMBIX MPU  PaCHeTHbIX
TemnepaTypax ¢ < -45°C, [OMmKHbl NPUHUMATLCH MEHbLUME W3 YKa3aHHbIX
paccTosHWIA.

Mpwv npeBbiLweHnn Gonee Yem Ha 5% ykasaHHbIX B Tabrmue 44 paccTosiHWig, a
Takxke Npy YBENMYEHUN XECTKOCTM Kapkaca CTeHaMW Ui APYTYMU KOHCTPYKLMSIMU
B pacyeTe criefyeT yyuTbiBaTb KrMMaTudeckne TemnepaTypHble BOSAePICTEVIﬂ,
Heynpyrve aedopMaLuy KOHCTPYKLIUIA U NoAaTIMBOCTb Y3roB.

15.2 ®epMbl U CTPYKTYpPHbIE NNUTbI NOKPbITUIA

1521 Ocu cTepxHel epM U CTPYKTYp AOMKHbI ObiTb, Kak npaBumo,
LieHTpMpOBaHbI BO BCeX yanax. LieHTpupoBaHue ctepxHet criedyeT nponsBoauTh B
CBapHbIX d)epmax Mo LieHTpaM TSHKECTU CeYeHuit (C oKpyriieHmeM Ao 5 mMm), a B
6ONTOBLIX - MO PUCKaM YromnkoB, GrvKanLLMM K OBYLLKY.

CwmelleHre ocell NosicoB depM MpU U3MEHEHUM CEYeHWid [onyckaeTcs He
YUUTBIBATb, €CIIM OHO He NpeBbiLLaeT 1,5% BbICOTbI NOSICA MEHBLUETO CEYEHUS.

Mpn HaMMuMK BKCLIEHTPUCUTETOB B Yy3Nax drieMeHTbl hepM 1 CTPYKTYp criegyeTt
paccunTbIBaTh C yHETOM COOTBETCTBYHOLLMX M3rMBatoLLNX MOMEHTOB.

IMpy NPUNOXEHUM Harpy3oK BHE y3roB ciepM nosica AOIKHbI GbITb paccuuTaHb
Ha COBMECTHOe AeiCTBME NPOJONbHbIX YOI U U3rMGaKOLMX MOMEHTOB.

15.2.2 Mpu pacyeTe nnockux ¢epm COEQUHEHUs 3NEMEHTOB B y3nax depm
AonyckaeTca NpuHUMaThb LWAPHUPHbBIMUL

npu ce4eHusiX 3fIieMeHTOB U3 YrorkoB Ui TaBPOB;

npu AByTaBpoBbIX, H-06pasHbix 1 TpyGYaTbiX CEYEHUsIX ANEMEHTOB, Koraa
OTHOLLEHME BbLICOTbI CeYeHus i K [AnuHe anemeHTa k/! mexay ysnamu He
npesbiwaeT: 1/15 - ANS KOHCTPYKLUIA, 3KCNyaTUpyeMbIX B paioHax C pacyeTHbIMU
Temnepatypamn Hwke MuHyc 45°C; 1/10 - Ana KOHCTPYKLIMIA, 3KCnnyaTUpyembix B
ocTarnbHbIX paiioHax.

I'IpM NPeBbIWEeHNN yKasdaHHbIX OTHOLLEHUI crieqyeT y4nTbiBaTb JOMOMHUTENbHbIE
n3rnbatoLLpe MOMEHTbI B 3f1lEMEHTax OT XXeCTKOCTU Y3rioB.

15.2.3 PaccTosiHne Mexay KpasMu 3MeMEHTOB peLleTKM 1 nosica B y3nax cBapHbIX

depm ¢ dracoHKkaMu cregyeT NpUHUMaTh He MeHee & = (ka -20) MM, Ho He Gornee
80 MM (3a€ecb - ToMNUWHa ACOHKM, MM).

Mexay TopuaMmu CTbIKYEMbIX 37IEMEHTOB MOSICOB hepM, NepPeKpbiBaeMbIX
HaKragkamu, crielyeT oCcTaBnsaTh 3a30p He MeHee 50 MM.

®riaHroBble CBapHble LBbI, MPUKPENMSIOWME 3MEMEHTHI PeLIeTkU depM K
dpacoHKkam, crieayeT BbIBOAMTL Ha TOPEL, AIEMEHTa Ha AfiMHY He MeHee 20 MM.

15.2.4 B y3nax ¢depm C nosicamu W3 TaBpoB, ABYTABPOB W OAMHOYHbLIX YrONKOB
KpenneHusi (paCoHOK K Morikam MosicoB BCTbIK CrieAyeT OCYLLECTBAATL C NPOBapOM
Ha BCIO TOMLLMHY (haCoHKW. B KOHCTPYKLMSX rpynnbl 1, @ Takke 3KCnnyaTupyembix B
paiioHax npy pacyeTHbIX TemnepaTypax Hwke MUHYC 45°C npuMblkaHuie y3noBbIX
acoHOK K nosicam criegyeT BbIMOMHATL cornacHo npunoxenuntio K (tabrmua K.1,
nosuuwsi 7).
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15.2.5 Mpn pacyete y3roB ¢hepMm CO CTepKHSIMM TpybG4yaToro W [BYTaBPOBOrO
CeYEHUst U NPUKPENEHEM SIIEMEHTOB PeLLETKU HEMoCpPeACTBEHHO K noscy (6e3
haCOoHOK) crefyeT NPOBEPsSITb HECYLLYIO CNOCOBGHOCTb:

CTEHKM nosica Npu MecTHOM u3rube (NpoAaBnvMBaHUM) B MeCTax NpUMbIKaHUst
3MEMEHTOB PeLleTKU (AN KPYrIbIX U NPAMOYrorbHbIX TPYD);

GOKOBOW CTEHKM MOsica B MECTE NPUMbIKaHUS CXaToro arieMeHTa peLleTku (Ans
NpsIMOyronbHbIX TPY6);

NOJIoK nosica Ha oTrub (ANs ABYTaABPOBOrO CEYEHNS);

CTeHKM nosica (Ans ABYTaBPOBOTO CEYEHUS);

3MEMEHTOB pPeLUeTKUN B CEYEHUM, NPUMBIKAIOLLEM K MOsiCy;
CBapHbIX LBOB, NMPUKPEMISIOLLMX SIIEMEHTbI PELLETKM K MOsiCy.
Yka3saHHble NpoBepK/ NpuBeaeHb! B npunoxenum 1.

Kpome Toro, criegyet cobrtoaate TpeboBaHus No Z-cBOMCTBAM K MaTepuanam
nosicoB gepm (CM. .

15.2.6 Mpw nponeTax depm NOKpbITUIA CBbile 36 M cregyeT npegycMmatpuBaTb
CTpOUTENbHbI  NMOABLEM, paBHbIi NPOrMOY OT MOCTOSHHOW W ANUTEnNbHOW
HOPMaTMBHbIX Harpy3ok. lMpu MMoCcKUx KPOBMsX CTPOUTENbHbLIA MoAbeM creayet
npegycMaTpyBaTh HE3aBUCUMO OT BENUYMHbI MpONieTa, MPUHWMAsi €ro paBHbIM
npornby oT cymMmMapHoi HopMaTWBHO Harpy3ku nntoc 1/200 nponeTa.

15.3 KONOHHbI

15.3.1 OTnpaBoYHble 3nEeMeHTbl CKBO3HbIX KONMOHH C peLueTkamMy B ABYX
NIIOCKOCTSAX CreayeT yKpennaTb Auadparmamu, pacrnornaraeMblMi Y KOHLIOB
OTMPaBOYHOTO 3NEMEHTa.

B CKBO3HbIX KOIIOHHAX C COEQUHUTENbHOW PELLUETKOW B OAHOW NMOCKOCTU
Avadparmbl criegyeT pacnonaraTtb He pexe Yem Yepes 4 M.

15.3.2 B KOMOHHax M CTOMKax C OAHOCTOPOHHMMM MOSICHBIMMU LUBaMU COMAcHO
14.1.9 B y3nax KpenneHus cesidei, 6arnok, pacnopok v Apyrnx 3NIEMEHTOB B 30HE
nepegayu ycunus crnegyet nNpuMeHATb OBYCTOPOHHME MOsICHbIE LWBbI, BbiIXOAsLMEe
3a KOHTYpbI NPUKpennsieMoro anemeHTa (yana) Ha AnvHy 30 ¢ Kaaon CTOPOHbI.

15.3.3 YrmoBble LWBbI, MNpuKpennsowpe acoHKM COeAVHUTENbHON peLLeTkn K
KOMOHHaM BHaxmnecTky, CreayeT HasHayaTb MO pacyeTy W pacnonaratb C ABYX
CTOpPOH PaCOHKW BOMb KONOHHbI B BWAE OTAEMbHbLIX YY4acTKOB B LUAXMaTHOM
nopsiake; NpU 3TOM PaCCTOsIHME Mexay KOHLAMU Takux LIBOB HE AOSKHO
npesbILLaTh TONWWMHY hacoHkn B 15 pas.

B KOHCTPYKLMSIX, BO3BOAMUMBIX B PaiOHaX C PACYETHBIMM TEMMEePaTypamu HuXe
MUHYC 45°C, a Takke Npu NpUMEHEHUN Py4HO [YroBOW CBapKU YITIOBbIE CBapHble
LUBbI AOMKHbI GbITb HENPEPbIBHBIMMU NO BCE AnMHe (haCOoHKM.

15.3.4 MoHTaxHble CTbIKM KOMOHH CregyeT BbINOMHATL C  (hpe3epoBaHHbIMU
Topuamn, CBapeHHbIMW BCTbIK, Ha HaKrmagkax CcO CBapHbIMW LWBaMW UM
GONTOBLIMM  COEAMHEHUSIMM, B TOM 4ucre PUKLMOHHBIMK. [pn  npuBapke
HaKnapok CBapHble LBbI He criefyeT AOBOAUTL [0 CThblka Ha 25 MM C Kaxgon
CTOpOHbI. [lonyckaeTcsi npumeHeHne (raHUEeBbIX COeAMHEHWH C nepepayen
CXMAIOLLMX YCUIUI Yepes NIIOTHOE KacaHue, a pacTsrvBatoLLyx - Gonramu.

15.3.5 B CKBO3HbIX KOIIOHHaX, BETBW KOTOPbIX COEAMHEHbl MraHKamu, cregyet
npyHUMaTh:

LWMPUHY &; MPOMEKYTOUHBIX MriaHok - pasHon ot 0,5& po 0,154 (3gmech & -
rabapuTHasi LUMPVHA KOJTOHHbI B NMOCKOCTY NaHoOK);

LUMPVHY KOHLLEBbIX NMaHOK - paBHoM ot 1,34; 0o 1,7&;.

15.4 CBAsun

15.4.1 B kaxgom TemnepaTypHoMm 6noke 3paHus criefyeT npegycMaTpuBaTth
CaMOCTOATESbHYIO CUCTEMY CBS3EN.

15.4.2 HwkHue nosica Ganok v depm KpaHOBbIX MyTei MporeToM CBbile 12 M
crepyeT yKpennsTb ropu3oHTarnbHbIMU CBA3AMM.

15.4.3 BepmukarbHbie c8513U Mex0y OCHOBHbIMU KOJTOHHaMU HWKe YpoBHS1 Barnok
KpaHOBbLIX NyTeil cnefyeT pacnonarate Mo BO3MOXHOCTU B CepefuHe Unv OKOro
cepeavHbl TeMnepaTypHoro 6roka; BepxH1e BepTuKarbHble CBS3M LienecoobpasHo
pacrornaraTe MO Topuam 3[4aHus M B LWarax KOMOHH, NpUMbIKAOWMX K
TemnepaTypHbIM LBaM, a Takxe B TeX Luarax, [ie PacronoxeHbl CBA3N HKHErO
sipyca.

Mpn HeAOCTaTOYHOMN KECTKOCTU BETBEW KONIOHH B MPOAOIIbHOM HanpasreHun
3[laHusl [1OMYCKAeTCsl YCTaHOBKA [OMOSHUTENbHBIX PAaCMopoK, 3aKpenneHHbIX B
y3nax cBs3en.

Mpu ABYXBETBEBLIX KOMOHHAX BEpTUKaNbHLIE CBS3WU criedyeT pacnonarat B
NAOCKOCTU Kawdol W3 BeTBeil KOMOHHbl. BeTBM [ByxBETBEBbIX CBSA3eN, Kak
npaBurio, crieflyeT COeAnHsITb Mexay CoB0i CoeanHUTENbHLIMU peLleTKaMu.
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15.4.4 Cucmema cesizell MOKpbIMUS 3aBUCUT OT Tuna Kapkaca (cTanbHOW wumm
CMeLLaHHbIi1), TUNa NoKpPbITUS (MPOTOHHOE UM GEeCNPOroHHOE), rPy30NoABLEMHOCTN
KpaHOB W pexuma WX paboTbl, HanmMyusi NOABECHOMO MOABLEMHO-TPAHCNOPTHOTO
060pyAoBaH1s 1 NOACTPONUILHBIX hepM.

15.4.5 B yposHe HUXHUX Mosico8 CTPONUMbHLIX diepM crieayeT npegycmatpuBaTth
ronepeyHble ropu3oHTarbHble CBS3W B KXOOM MporeTe 34aHUs y TOPLIOB, a Takxe
y TemnepaTypHbIX LWBOB 3aaHus. [Npu AnvHe TemnepartypHoro 6rioka 6onee 144 m u

npu kpaHax 6onbLuoi rpysonogbeMHocT (¥, =50 T) crneayeT npegycmaTpuBaTh
TakKe W MPOMEXYTOUHbIe MOMepeyHbIE FOpPU3OHTarbHbIE CBSI3U MPUMEPHO Yepes
Kaxable 60 m.

B 3paHusAX co cTanbHbIM KapkacoM, 060pyAoBaHHbIX MOCTOBLIMU KpaHamu
rpysonogbeMHocTbio 10 T 1 Gonee, n B 34aHMAX C NOACTPONUMLHBIMM hepmamm
creflyeT npegycmaTpuBaTh NpOAOSbHbIE CBA3W, pacronaraemble Mo KpanHuM
NaHemnsiM HWKHUX MOSICOB CTPOMUMbHBIX ¢pepM U obpasylolpe COBMECTHO C
MONepEeYHLIMI CBA3AMM XECTKUIA KOHTYP B NIOCKOCTN HIDKHMX NOSCOB chepMm.

B OAHONPOSIETHBIX 34aHMAX TAKOro TuUna NPoAosibHbIE CBA3U MO HWXKHUM nosicam
cregyeT HasHayaTb BOOSb 060MX PSLLOB KOMOHH.

B MHoOronporneTHbIx 3AaHWAX NpU KpaHax rpy3onogbeMHocTbio 50 T, ¢ pexumom
pabotbl 1K-6K (B cootBeTcTBUM ¢ CI120.13330) NnpogosnbHble CBSI3W, Kak NpaBwurio,
criegyet pacnonaratb BOOMb KpalﬁHI/IX KOIOHH 1 Yepe3 OAvH psafd BAOSMb CpeaHuX
KOMOHH. B MHOronponeTHbIX 34aHusiX C KpaHamu rpy3ornofbemHocTbio 50 T, ¢
pexumMoM paboTbl 7K-8K, a Takke B 3AaHWsIX C nepenagamut BbICOTbI criegyeTt
HasHa4aTb Goree YacToe pacnonoxeHne NPOAOMbHbIX CBA3EN MO HMKHUM Nosicam
cepM. MpofonbHble CBA3K MO CPeAHUM PsiAaM KOMOHH MpU OAWHAKOBOW BbICOTE
CMEeXHbIX MposeToB criedyeT NpPoeKTUPOBATb TakKUMK Xe, Kak U BOONb KpaﬁHMX
PSAOB KOTOHH.

B cnyyae ecnm mBKOCTb B FOPU3OHTANLHOW MIIOCKOCTY NaHenNe HKHUX NOsICOB
depM (CM. , HaxoasLWXCS Mexay ABYMsi MonepeqHbIMK CBSI3EBbIMU depMamm,
HegocTaTouHa, TO OHa [OkHa ObiTb OBecrnedeHa MNOCTAHOBKOW PaCTsikKek,
3aKpenneHHbIX 3a y3rbl CBA3EBbIX hepM.

15.4.6 Mo eepxHUM mnosicam CTPOMUIbHBIX )epM MonepeyHble ropU3oHTanbHbIe
CBA3W NPU MOKPLITUM C NPOroHaMM crefyeT HasHayaTb B MoGOM OAHOITAXKHOM
NPOMBILLTEHHOM 37aHuK. [onepeyHble CBA3eBble hepMbl MO BEPXHUM W HUXHUM
nosicam pekoMeHAyeTCs COBMELLATL B NiaHe.

BepxHue mosica CTponunbHbLIX epM, HE NPUMbIKAtOLLME HEMOCPEACTBEHHO K
MnonepeyHbIM CBSI3SIM, CreAyeT PaCcKpennsTb B MOCKOCTU PACrOMOXEHWUs! 3TUX
CBsi3eil pacnopkamu.

15.4.7 Tlpn HamuumMm XeCTKOTO AWCKa KPOBMM B YPOBHE BEPXHUX MOSCOB B
NOKPbITUSX 6€3 NMPOroHOB (B KOTOPbIX KPYNHOPa3MepPHbIe ene306ETOHHbIE NIUTbI
npuBapeHbl K BEPXHUM MOACaM WM NPOUIMPOBAHHBIA  NMCT  MOKPLITUS
NPUKpENnreH B KaXaoMm rodpe) nonepeyHble CBSI3W MO BEpXHWUM Mosicam epm
cnepyeT ycTpauBaTb TOMbKO B TOpUax 3A4aHWs U y TemnepaTypHbIX LBoB. B
OCTarbHbIX Larax Heo6XoANMbI PACMOPKY Y KOHbKa W'Y OMop CTPOMUIbHBIX hepMm.

anI Hann4nn >ecTKoro Aucka KpoBfv B YPOBHE BEPXHWUX MOSCOB crieqyet
npegycMaTpuBaTbh WHBEHTApHble CbEeMHble CBSI3W AN BbIBEPKWM KOHCTPYKLUA U
obecneyeHnst X yCTOWYMBOCTM B NPOLLECCE MOHTaXa.

B nokpbITUsix 63 NPOroHOB rOPU3OHTarbHble CBSI3U MO HKHUM U BEPXHUM
nosicam cnegyet CTaBUTb HE3aBUCUMO OT TUNAa MOKPbITUA TOMbKO B 34aHUAX C
KpaHamu 6Gonblioi rpy3onogbemMHocT 50 T, ¢ pexvmMom paboTbl 7K B Lexax
MeTannyprdeckux npounssogcTs u 8K (B cootBetcTBum ¢ CI120.13330).

Mpu HanMuuM NOACTPONMUILHLIX (hepM B OLHOMPONETHLIX MOKPbLITUAX 6e3
MPOroHOB U MHOrOMNPOSIETHbIX MOKPbITUAX, PACMNOSIOKeHHbIX B OAHOM YPOBHE,
HeoBXoAMMO YCTPOWUCTBO MNPOAOINbHBLIX TOPU3OHTANbHLIX CBSI3e B MIIOCKOCTU
BEPXHWX NOSICOB hepM B OAHOM U3 KpalHUX naHenemn gpepm.

15.4.8 Tlpu pacnonoxeHMM MOKPbITUA B Pa3HbIX YPOBHSIX HeobxoauMo
npeaycMOTPeTb MO OAHON NPOAOIEHON CUCTEME CBA3EN B KXIOM YPOBHE.

B npepenax coHaps, rae NporoHbl Mo BEpPXHEMY Moscy depM OTCYTCTBYIOT,
Heo6xoaMMO npegycMaTpuBaThb  pacnopku. Hammuve Takux  pacnopok  no
KOHbKOBBIM Yy3nam cepm SBsieTcst 0653aTenbHbIM.

15.4.9 Cssian no coHapsM criegyeT pacnonaraTtb B MIOCKOCTU BEPXHUX MOSICOB
(pureneit) y TopLioB hoHaps 1 ¢ 0Genx CTOPOH TEMMNEpaTypHbIX LLBOB.

15410 B m™ecTax pacronoXeHusi MOMepeYHbIX CBA3E MOKPbLITUS criegyet
npeaycMaTpusaTh YCTaHOBKY 8epmuKalibHbIX ces3ell Mexdy ghepmamul.

B nOKpbITMSIX 3O@HUA U COOPYXEHWI, 3KCMiyaTMpyeMbiX B pavioHax C
pacyeTHbiMM TemnepaTypamu Hwke MuHyc 45°C, kak npasuro, cnegyet
npeaycMaTpuBaTh  (AOMOMHUTENBEHO K OBLIYHO MPUMEHSIEMbIM) BepTUKanbHbIE
CBSI3W NocepeyHe Kaxaoro nponeTa BAOSb BCETO 34aHus.

BepTukanbHble CBSi3W, Kak MpaBurio, criedyeT pacronaratb B MIIOCKOCTSX
OMOPHBIX CTOEK CTPOMUIbHBLIX EPM, B NMOCKOCTSX KOHbKOBbLIX CTOEK Ans depm
nporetom Ao 30 M, a Takke B MMOCKOCTAX CTOEK, HaxXOASLWMXCA NoA Y3riom
KpenneHust HapyHblx Hor dooHaps Anst depm npornetom 6onee 30 m.

CeyeHusi aNIeMeHTOB BepTUKaribHbIX CBSI3ei, Kak NpaBuro, crieqyeT HasHayaTb
no npeaerbHoN IMbKoCTH (CM. .

15.4.11 Topu3oHTarnbHbIe CBS3U NO BEPXHUM U HIKHUM Mosicam pa3pe3Hbix hepm
NpOMeTHbIX CTPOEHWUI TPaHCMOPTEPHBIX raneperi KOHCTPYWMPYIOT pasgenbHo Ans
Kaxkgoro nponerta.
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15.4.12 lMpy NpUMEHeHN KPECTOBON PELLIETKN CBSI3e MOKPLITUI, 3@ UCKIOYEHNEM
3aHUA U COOPYXeHU | ypOBHA OTBETCTBEHHOCTW, [OMycKaeTcs pacyeT Mo
YCNOBHOW CXEME B MNPEAMONOXEHUN, YTO PacKoChbl BOCMPUHUMAOT TOMLKO
pacTsirMBatoLLme yCunusi.

Mpn onpeneneHun ycunmii B anemeHTax cBsieit obxaTve nosicos cepm
[0MyCKaeTCst He Y4NTbIBaTh.

15.4.13 B BMCAYMX TNOKPbITUSIX C MMOCKOCTHBIMM HECYLWMMM CUCTEMamu
(ABYXMOSICHBIMU, M3TMBHO-XECTKUMW BaHTaMu W T.M.) credyeT npegycMaTpusaTh
BepTUKarbHble U TOPU30HTarnbHbIe CBA3W MeXOy HeCyLLMMU cCUucTemMamu.

13.4.14* Kpennexvie cBA3ei crneayeT OCYLECTBNATL Ha GonTax Knacca TOHHOCTU
B.

B 3paHusix, 060pyAoBaHHbLIX KpaHamu GOrbLUOW IPYy30MO4bEMHOCTBIO W
pexumoB pabotbl 7K 1 8K, a Takke B criyyae 3HaYUTENbHbIX YCUNUIA B 3reMeHTax
cBA3el (BeTpoBble epMbl U T.N.) KPenneHne SNeMEeHTOB CBS3en creayeT
OCYLLECTBMATbL HA MOHTaXHOW CBapKe, a B OTAENbHbIX Cryyasix U Ha GonTax knacca
TOYHOCTU A

* Hymepauws cooTBeTCTBYeT opuruHany. - lNpuMeyanve usrotosutenst 6asbl
[OaHHbIX.

15.5 Banku

15.5.1 MakeTbl NMMCTOB ANS MOSICOB CBapHbIX ABYTaBPOBbIX 6arnok, kak npaeumro,
NPpUMEHATbL He criedyerT.

[ns nosicoB 6arnok ¢ PpUKLIMOHHLIMU COEAVHEHUSIMU AOMYCKAETCA NPUMEHSITH
nakeTbl, COCTOsILLME He Goree Yem U3 Tpex NMCTOB; NpW 3TOM MIOLBAb CeYeHust
MOSICHbIX YrOrNKoB criedyeT MpuHMMaTb paBHoW He meHee 30% Bceit nrowaan
ceyeHust nosica.

15.5.2 losicHble LWBbI CBapHbIX 6anok, a Takke LWBbI, MPUCOEAUHSIOLME K
OCHOBHOMY CeueHno Garku BcromoraTeribHble 3nemeHTbl (Hanmpuvep, pebpa
XECTKOCTU), KaK MpaBuro, crnepyeT BbIMOMHATL HenpepbiBHbIMK. [lonepeyHble
peﬁpa XKECTKOCTU A0IPKHbI UMETb Bblpe3dbl 418 NPOonyCckKa NosiCHbIX LWBOB.

B purensix pamHbIX KOHCTPYKLMA Yy OMOPHbIX Y3rOB CrieayeT NpUMEHsTb
[BYXCTOPOHHME MOSICHbIE LUBbI, MPOTSHKEHHOCTb KOTOPbIX AOIDKHA ObITh HE MeHee
BbICOTbI CE4YEeHUs purens.

15.5.3 MNpy NpyMeHEHUN OQHOCTOPOHHMX MOSICHBIX LUBOB B CBapHbIX [ABYTaBPOBbIX
Gankax 1-ro kracca, HeCylMX CTaTWYEeCKylo Harpysky, Crieayet BbIMOIHSATH
crepyouye TpeboBaHus:

pacyeTHasl Harpyska [OmkHa GblTb MPUINOXEeHa CUMMETPUYHO OTHOCWUTENbHO
nonepeyHoro ceveHus 6anku;

fomkHa ObiTb obecneveHa YCTOWYMBOCTb CxaTtoro nosica Ganku B
cooTBeTcTBUM C 8.4.4, a;

pacyeT yCTON4MBOCTM CTEHOK 6arnok formkeH GbiTb NPOU3BEAEH B COOTBETCTBUN
¢ TpeboBaHusimm 8.5.1 1 8.5.2;

[OMKHbI ObITh YCTaHOBMEHbI nonepeyHble pebpa XecTkocTu B MecTax
NPUIOXEHNs1 K Mosicy Ganku COCPeAoTOHMEHHbIX Harpy3oK, BKIlOYasi Harpy3ku OT
pebpucTbIX ene3obeTOHHbIX NIUT.

15.5.4 PebGpa xecTKOoCTU CBapHbiXx Ganok AOMmkHbl OblTb yAaneHbl OT CTbIKOB
CTEeHKM Ha pacCTofiHMe He MeHee 10 TOMNWWNH CTEHKW. B mectax nepeceyeHus
CTbIKOBbIX LUBOB CTEHKM 6Garku C MNpoAoNbHbLIM peBGpoM KeCTKOCTU  LUBbI,
NPUKpeNnsioLLmMe NPoAonbHOE Pebpo KECTKOCTU K CTEHKe, He CreayeT AOBOAUTL
10 CTBIKOBOTO LUBA CTEHKW B MECTaX WX nepeceyeHns Ha (6 -20) mm.

15.5.5 B cBapHbIX [ABYTaBpOBbIX Gankax KOHCTPyKUWiA rpynn 2-4 crieqyet, kak
npaBuro, NPUMEHsITb OAHOCTOPOHHUE peGpa KECTKOCTU C PacroNOXEHUEM WX C
Of1HOV CTOPOHbLI Ganku 1 NpyYBapKoii Ux k nosicam Ganku.

B 6ankax ¢ ogHOCTOPOHHUMM MOSICHLIMU LIBaMU pe6Gpa XeCTKOCTU Ha CTEHKE
cregyetr  pacnonaratb CO  CTOPOHBbI, NPOTMBOMONOXHOW  PACMOSIOKEHWIIO
OAHOCTOPOHHNX NMOSACHbIX LLBOB.

PacuyeT ycTOW4YMBOCTM OAHOCTOPOHHEro pebpa XecTKOCTW criepyet
npousBoauTk cornacHo TpebosaHuam 8.5.9 n 8.5.10.

15.6 Banku KpaHOBbIX NyTen

15.6.1 BepxHue nosicHble LWBbl B Garkax KpaHOBbIX MyTei Anst KpaHoB rpymn
pexumoB paboTbl 7K (B uexax metannyprudeckux npowssopcts) u 8K (no CM
20.13330) cneayeT BbINONHATL C NPOBAPOM Ha BCHO TOMLLMHY CTEHKM.

15.6.2 CBOGOAHBIE KPOMKM PacTSHYTLIX MOACOB 6anok KpaHoBbIX MyTen u Ganok
paboumnx NMoLaAoK, HENOCPEACTBEHHO BOCTIPUHUMAIOLLMX HArpy3Ky OT MOABWXHBIX
COCTaBOB, [OMKHbI GblTb NPOKATHLIMU, CTPOraHbIMK UMW 06PE3aHHBIMU MALLMHHON
KUCIOPOAHOW UMK MIia3MeHHO-AYroBON PE3KOW.
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15.6.3 Pasmepbl pebep xecTkocTy 6anok kpaHOBbIX NyTen AOIKHbI YA0BNETBOPATL
TpeboBaHuam 8.5.9, 8.5.10 1 8.5.17, npu 3TOM LMpVHA BLICTYMAIOWEN YacTu
[BYCTOPOHHErO MpPOMeXyTo4Horo pebpa pomkHa ObiTb He MeHee 90 MM.
[lBycTOpOHHME nonepeyHble pebpa eCTKOCTW, Kak npaBwmo, He cregyet
npuBapvBaTh K nosicam Garku; npu SToM Topubl pebep XeCTKOCTU AOMKHbI GbiTh
NMOTHO NpUrHaHbl K BepxHeMy nosicy 6anku. B 6ankax nop kpaHbl rpynn pexviMon
pa6oTbl 7K 1 8K (no CI 20.13330) HeobxoAMMO CTporath TOpLbl, MPUMbIKAOLME K
BEPXHEMY MOSICY.

B 6ankax nog KkpaHbl rpynn pexvmoB pabotbl 1K-5K (no CM20.13330)
[0MycKaeTcst NPUMEHSTL OHOCTOPOHHWE monepeyHble pebpa XecTkocTu w3
MOSIOCOBOW CTanM UMM OAMHOYHBIX YrONMKOB C NMPUBAPKO UX K CTEHKE W K BepXHeMy
nosicy 1 pacnonoxeHvem cornacHo 15.5.5.

15.7 JluctoBble KOHCTPYKLUUMN

15.7.1 KOHTyp nonepeuHblX 3MEeMEHTOB >KecTKOCTM oborouvek cregyet
NPOEKTNPOBATh 3aMKHYTbIM.

15.7.2 MNepepayy cocpefoToUEeHHbIX Harpy3oK Ha NMUCTOBbIE KOHCTPYKLUK criegyeT,
KaK npaBusio, npegycMaTpmBaTh Yepes 3fieMeHTbl XXeCTKOCTH.

15.7.3 B MecTax conpsixeHuin o6ornoyek pa3nuyHoi opmbl crieqyeT NpuMeHsiTb,
KaK NpaBurio, NMaBHbIE NEPEXOAbl B LENSX yMEHbLIEHNS MECTHbIX HaNpshKEHNIA.

15.7.4 BbinonHeHMe BCeX CTbIKOBbIX LUBOB CriedyeT npegycMmatpuBaTb
[BYCTOPOHHEN CBapKoi Nb0o OfHOCTOPOHHEN CBApKOWN C NOABAPKOWA KOPHS Unn Ha
nogknagkax.

B npoekTe cregyet ykasbiBaTb Ha HEOGXOAMMOCTb obGecrneyeHusi NioTHOCTH
COEMIMHEHUI KOHCTPYKLIWIA, B KOTOPbIX 3Ta MOTHOCTL TpedyeTcs.

15.7.5 B nuCTOBbIX KOHCTPYKUMSAX, KaKk NpaBumio, criedyeT MNpUMEHsITb CBapHble
coeauHeHns BCTbIK. CoeauHEHVS NMMCTOB TOMLWMHOM 5 MM 1 MeHee ponyckaeTcs
npegycmarpuearb BHaXNECTKy.

15.8 Bucsume nokpbITuA

15.8.1 ANA KOHCTPYKUWIA M3 HWTeW criedyeT, Kak MpaBusio, NMPUMEHsITb KaHatbl,
NPSiAW 1 BbICOKOMPOYHYO NPOBOSIOKY. [lonyckaeTcsi NPUMEHEHWE NpokaTa.

15.8.2 KpoBns BuCSMEro MOKpbITUSA, Kak MpaBwrio, JoipkHa OblTb pacrnonoxeHa
HEMOCPeCTBEHHO Ha HECYLWX HWUTSX W NOBTOPATbL obpasyemyio umu cdopmy.
[onyckaeTcsi KpOBMO MOAHATb HAaf HUTAMK, OMEpeB Ha  cheuuarbHyo
HaACTPOEYHY0 KOHCTPYKUWUIO, vnn NOABECUTb K HUTAM CHU3Y. B atom crnyyae
chopma KpOBIM MOXET OTNINYATLCS OT (hOPMbI MPOBUCAHUS HUTEN.

15.8.3 OyepTaHus OMOPHbIX KOHTYPOB CriedyeT Ha3Ha4aTb C Y4YeTOM KpuWBbIX
[aBMeHUsi OT YCUIUI B NPUKPENIEHHBIX K HAM HUTSIX MPY PaCHETHbIX Harpy3kax.

15.8.4 [Ins coxpaHeHus cTabunbHOCTM hOpMbI, KOTopas AomkHa obecnevmBaTb
repMETUHHOCTb MPUHATON KOHCTPYKLIMM KPOBMW, BUCAYME MOKPbITUA creayeT
paccunTbiBaTh Ha JEMCTBUE BPEMEHHbIX Harpy3okK, B TOM YiCIie BETPOBOIO OTcoca.
Mpv aTOM credyeT npPoOBEPsATb M3MEHEHWe KPUBW3HbI MOKPbLITUS MO  ABYM
HanpaBreHMsiM - BAOMb W nonepek HuTeln. Heobxogumas cTabunbHOCTb
[OCTUraeTcs C NOMOLLIO KOHCTPYKTUBHBLIX MEPOTNPUSTUI: YBENUHEHUEM HATSKEHUS
HUTW 3a CYeT BecCa MOKPbITUA UnNn NpeaBapuTenbHOro HanpshXeHusi; co3daHuem
cneuuanbHON CTabUIM3UpYIoLLe KOHCTPYKLIMW; MPUMEHEHWEM U3MUBHO-KECTKUX
HUTEl; MpeBpalleHNeM CUCTEMbl HWTEN W  KPOBEMbHbIX MIMUT B EAUHYI0
KOHCTPYKLIMIO.

15.8.5 CeuyeHne HWUTU [OMKHO ObITb paccyuTaHo MO HaubOrbLUEMY YCUIMWIO,
BO3HUKAIOLLEMY MPU  PaCYETHON Harpyske, C Y4ETOM W3MEHEHWs1 3aJaHHON
reoMeTpun NOKpPbITUS. B ceTtyatbIx cucTemax, Kpome 3Toro, Cev4eHne HUTU OOIDKHO
6bITb NMPOBEPEHO Ha yCWUrve OT AEWCTBUSI BPEMEHHON Harpysku, pacnonoxeHHon
TONbKO BAOMb AAHHON HUTU.

15.8.6 BepTukanbHble ¥ ropu3oHTarnbHbIe NepeMeLLEeHUs HUTEA U YCUMnS B HUX
crieayeT onpenensTb C Y4eTOM HEeNMHENHOCTY PaboTbl KOHCTPYKLIMIA MOKPLITUS.

15.8.7 lMpn pacyeTe HUTEN U3 KaHATOB U UX 3aKpenneHnn Ko3MULIMEHTbI YCNOBUIA
paboTbl crneagyeT NpuHMMaTb B COOTBETCTBUM C Tabnuuen 47 (pasgen 17). [na
CTaﬁI/IJ'IVISI/IpyIOLLI,VIX KaHaToB, €CfM OHW He ABMATCA 3aTsXKamu A58 OrnopHOro
KOHTYpa, KoaghdmLMeHT ycrioBuin paboThbl 1.

15.8.8 OnopHble y3nbl HUTEN U3 MPOKaTHbLIX Npodhmnen creayeT BbINOMHATb, Kak
Npaswro, LLIapHUPHBIMU.

15.9 ®naHueBble coeaNHeHUs
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15.9.1 MNpu npoekTUpoBaHUM riaHLEeBbIX COEAVHEHI CrieayeT:

npumeHsATb cTanb Ans dnaHues C255, C285, C345, C375, C390 c
OTHOCUTENbHBLIM CyeHneM y , > 25% (¢ yueTom TpebosaHuin 13.3-;

1Cnonb30BaTh BbLICOKOMNPOYHblE B0NThl, obecneunBatoLme BO3MOXHOCTb
BOCMPUHUMATb NMOMEPEYHbIE YCUMKWS 3a CHET CUM TPEHWSt Mexay draHuaMn.

Tpeﬁoaava NO HaTSXXEeHUO 60]'ITOB, €ro KOHTPOSIO U MNSIOTHOCTU KOHTaKTa
mexay cnaHuamy gaxel B C70.13330.

(N3meHeHHast pegakums, Uam. N 1).

15.9.2 Mpu pacyeTe riaHLEBLIX COEAUHEHNIA B 3aBUCUMOCTU OT KOHCTPYKTUBHOIO
pelleHnsl, xapakTepa nepefaBaemblx ycurmii 1 TpebGoBaHWiA  aKkcnnyatauum
crepyeT NpoBepsTh:

HeCYLLYI0 CNocOBGHOCTb GONTOBOrO COeANHEHNS;
HEeCyLLy cnocoBHOCTb PUKLIMOHHOMO COEMHEHMS!;
NMPOYHOCTb hriaHLLeBbIX IMCTOB Npu U3rMbe;

NPOYHOCTb CBAPHbIX LUBOB, COEAVHSAIOLWX (hriaHel;, C OCHOBHBIM 31TIEMEHTOM.

15.10 CoeanHeHus c cppesepoBaHHbIMK TOpLIAMK

B coeauHeHusIX anemMeHToB ¢ dpe3epoBaHHbIMM TopLiamm (B CTbikax 1 6asax
KOMOHH 1 T.N.) COMAMAIOLLYIO Curly CriefyeT CuHWTaTb MOMHOCTLIO MepepaloLeiica
Yepes TopLibl.

Bo BHeLEHTPeHHO-CxXaTbIX (CxaTo-U3rmbaembix) aNeMeHTax CBapHble LUBbl 1
60]'ITbI, BKno4as BbICOKOMNPO4Hble, YKa3aHHbIX COe,CLI/IHeHVIVI crnegyet
paccyuTbiBaTh Ha MaKCMMarbHOEe pacTArvBaroLlee ycunme ot 4eNCTBUS MOMEHTA U
NpoJonbHON CUNbl NpU Haubornee HeGNAroNPUATHOM WMX COYETAHWW, a TaKke Ha
caBuraloLLee ycunve ot AenCTBIS MONepevHon CUnbl.

15.11 MoHTaXHble KpenneHus

15.11.1 MoHTaXHble KpenneHusi KOHCTPYKLUIA 30aHUiA U COOpYXeHW ¢ Gankamu
KPaHOBbIX NyTEN, pacCYMTbIBAEMbIMUA Ha YCTarnocTb, a TaKke KOHCTPYKLMWA nog
EnesHOAOopOXHble  COCTaBbl — CriedyeT  OCYWECTBNSITb  CBapHbIMWA  UIn
PPUKLVOHHBIMU.

BonTbl knacca TOYHOCTVM B B MOHTaXHbIX COEOWMHEHUSIX 3TUX KOHCTPYKLUI
A0NyCcKaeTCA NPUMEHATb:

ONst KPEenmneHWsi NPOroHOB, 3MeMEHTOB (POHAPHON KOHCTPYKLWW, CBS3eit no
BEPXHUM nosicam bepM (MpU HanMuuu CBSA3EN MO HWKHUM MOsicaM WM SKECTKOM
KpOBIM), BepTUKanbHbIX CBA3eit No depmMam U oHapsM, a Takxe SfeMeHTOB
haxsepka;

NS KPenrneHus CBA3ei Mo HKHAM nosicam hepM Npu HanM4um XeCcTKON KPpoBIn
(NpvBapeHHbIX K BEPXHUM MosicaM ere306eTOHHbIX WM apMUPOBaHHBIX MIWT U3
SIYEUCTbIX GETOHOB WM MPUKPENNEHHOrO B KaXayld BOMHY — CTanbHOro
NPOUIMPOBAHHOTO HAaCTMNA W T.M.);

Ana KpenneHus CTponuibHbIX U NOACTPONUIIbHbIX dﬁpM K KOSfIOHHaMm w”n
CTPONMUMbHBIX EpPM K MOACTPONUIbHLIM NpU YCIIOBUM NEPeaadn BepTUKarbHOro
OMOPHOTO AABIIEHNS Yepes CTOMMK;

LS KpenneHns paspesHbix Garnok KpaHoBbIX NyTe Mexay coboi, a Takxe Ans
KpensieHnst NX HMKXHEero nosica K KOfoHHaM, K KOTOPbIM He KpenaTcs BepTUKalrbHble

CBA3N,

Ans kpenneHust 6anok paGoumx NoLaaokK, He NOABEPralOLLMXCS BO3AENCTBUIO
AVHaMUYECKMX HarpysoK;

NS KpenneHns BTOPOCTENEeHHbIX KOHCTPYKLWIA.

15.11.2 Ons nepepacnpefeneHnst u3rmbatoyx MOMEHTOB B 3riEMEHTax paMHbIX
CUCTEM KapKacCHbIX 3[aHuii [OMnyckaeTcsi MPUMEHEHWe B y3nax COeAMHeHWs
pureneii ¢ KONOHHaMK CTanbHbIX HaKNagok, paboTartoLLmx B NNACTUHECKON CTaaum.

Haknapku crieqyet BbINOMHATL U3 cTarnen ¢ npefenomM Tekydectu Ao 345 Himm

Ycunus B Haknagkax crnegyet onpeaensaTb Npu MUHUMAansHOM npegerne

TeKy4YecTu n MakcumanbHOM npegene TeKy4yecTu H/mm

Haknagku, paGoTatolme B NracTUHECKON CTaAuu, AOMMKHBI MMETb CTPOraHble
Unn cpeaepoBaHHbIe NPOLONbHBLIE KPOMKM.

15.12 OnopHble YacTu
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15.12.1 HenopBwiHble LWAPHUPHLIE OMOPbl C LEHTPUPYIOLMMK NpOKIaaKamm,
TaHreHumansHble, a npu BecbMa 6GorblMX peakuusix - GanaHCUpHble Ornopbl
cnepyeT NPUMEHATb MpyU HEOBXOAMMOCTU CTPOrO PaBHOMEPHOTO pacnpeaeneHus
[AaBreHusi o ornopon.

Mnockue unn KaTkoBble NoABWXHbIE ONOPbI criefyeT NPUMeHsTb B Cry4vasXx,
Kora Hwkernexallas KOHCTPYKLUMS AOMkHA ObiTb pasrpy)keHa OT ropU3OHTasbHbIX
YCUIUiA, BO3HWUKAIOLLWX NPY HEMOABWKHOM OnupaHuy 6anku unu depmbi.

KoadhdMUMEHT TpeHus B MIOCKUX MOABWXHBLIX OrMopax creayeT MpuHUMaThb
paBHbIM 0,3, B kaTkoBbIx - 0,03.

15.12.2 PacyeT Ha cmsATUe B LUIMHAPUYECKMX LWapHupax (uandax) 6anaHcupHbIX
onop crieayeT BbIMOMHATL (MPU LIEHTParnbHOM Yrrie KacaHus NoBEepXHOCTEW, paBHOM
unm GonbLuem 90°) no dopmyne

s (199)

rae F - faeneHvie (cura) Ha ornopy;

pr , - COOTBETCTBEHHO paauyc v AfnHa WapHupa,;

- pacyeTHOe COMPOTUBIIEHWE MECTHOMY CMATWUIO MPU MIOTHOM KacaHww,
npvHUMaeMoe cornacHo TpeboBaHusm 6.1.

15.12.3 PacyeT Ha OmameTpanbHOe CxaTue KaTKoB cregyeT Npou3BOAUTL MO
copmyne

T, (200)

rae x - YUCIOo KaTKoB;

d, R, - COOTBETCTBEHHO AMAMETP U ANMHA KaTKa;

- pacyeTHOe coOnpoTvBreHVe AuaMeTpanbHOMY CXaTUK KaTkoB Mpu
cB06OJHOM KacaHuu, NpMHMMaeMoe CormacHo TpeboBaHusm 6.1.

16 [lononHuTenbHbIe TPeO6OBaHMA NO
NPOEKTUPOBaAHUIO KOHCTPYKLMIA onop
BO3AYLHbIX NIMHUNA 3neKTponepeaaym,
OTKPbITbIX pacnpegenuTerbHbIX YCTPOUCTB U
KOHTaKTHbIX ceTel TpaHcnopTa

16.1 AN KOHCTPYKLWA Onop BO3AYLLUHbIX NIMHWIA anekTponepeaayn (BI1), oTkpbITbIX
pacnpegenuTensHeix ycTporcTs (OPY) 1 KoHTakTHLIX ceTen TpaHcnopTa (KC), kak
npaBuro, crieayeT npumeHsTb ctamm C235, C245, C255, C285, C345, C345K,
C375 no[OCT 27772, ctanb mapok 20 u 09M2C no[OCT 8731 cornacHo

OpuioXxeHuio B.

B 3aBMCMMOCTM OT HasHa4YeHus U Tuna ux COeﬂVIHeHI/IIZ KOHCTpyKUMK onop
nofpasfenstTCcs Ha rpynnbl (CM. :

rpynna 1 - cBapHble creuuarnbHble onopbl 6OMbLLMX NEPEeXooB BbICOTON CBbILLE
60 m;

rpynna 2 - cBapHble onopbl BJ1, kpoMe ykasaHHbIX B rpynne 1; cBapHble onopbl
OLLMHOBKM ¥ NoA Bblknovatern OPY He3aBUCUMO OT HanpsKeHUs!, CBapHbIE OMopbl
nop o6opyaosaHe OPY HanpsikeHveMm cBbille 330 KB; KOHCTPYKLUM U SnemeHTbl
KC, cBsizaHHble C HaTSXKEHUEM NPOBOAOB (TAM, LUTAHIN, XOMYTbI), @ TaKxe onopsl,
yKasaHHble B rpynne 1, npu oTCYTCTBUM CBapHbIX COEAVHEHWIA;

rpynna 3 - cBapHble 1 6onToBble onopbl Noa obopyaosaHne OPY HanpshxeHueM
o 330 kB, kpome ornop NoA BbIKMOYATENW; KOHCTPYKLIMM U 3NEMEHTbI HECYLLMX,
nogaepxvBaoLLmx U dukeupyroumx yctporcts KC  (onopbl, purenn >ecTkux
NoNepeyyrH, NPOXEKTOPHbIE MaYThl, (MKCATOpbI), @ Takke KOHCTPYKLWW rpynnbl 2,
kpome KC, npy oTCYTCTBUM CBapHbIX COEANHEHNI;

rpynna 4 - cBapHble 1 BOMNTOBbIE KOHCTPYKLUM KabemnbHbIX KaHaros, AeTanm
nyTeii nepekaTkn TpaHCKOPMATOPOB, Tparbl, MECTHWLbI, OrpaxdeHWs W apyrve
BCMOMOraTenbHble KOHCTPYKLWK 1 anemeHTbl OPY, BITn KC.

16.2 BonTbl krnaccoB ToyHocTM A v B ans onop Bl Bbicotoit o 60 M u
KoHCTpykumii OPY u KC cnegyeT npuvHUMaTb Kak AN KOHCTPYKLWUA, He
paccyMTbiBaeMbIX Ha ycTanocTb, a Ans dnaHUeBbiXx coeauHeHun u onop BIl
BblcoTOM Gonee 60 M - Kak ANt KOHCTPYKLIMIA, pacCUUTLIBAEMBIX Ha YCTanocTb, No
Tabmmue .3 npunoxenus I

16.3 INnTble geTanu cnegyeT NPOeKTUPOBaTb U3 YIMepoaMCTOn cTanm mapok 35J1 n
451 rpynn otrwmeok llm Il no COCT 977.

16.4 Mpu pacuetax onop BJl, koHcTpykumit OPY un KC creayet npuHumaTth
KO3hdMLMEHTbI YCroBWiA paboThl, YCTaHOBMEHHble B pasfdenax4 u 14, 7.1.2 v no
Tabnuue 45.

Tabrmua 45
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OnemMeHT KOHCTPYKLUiA KoadpdpuumeHt
ycrioBuiA paboTbl

Yo

1 CxaTble nosica M3 OAWHOYHbIX YrONIKOB CTOEK CBOGOAHO
CTOSILLEN onopbl B MEPBbLIX ABYX NaHensx oT Gawmaka npu
Y3II0BbIX COEIMHEHMSX:

a) Ha cBapke 0,95

6) Ha 6onTrax 0,90

2 CxaTbli 3remMeHT NOCKOW pelleTyaToi TpaBepchbl U3
OAWHOYHOro PaBHOMOSIOYHOIO  yroska, npukpennaemoro
OZIHOVI MOFKOW (:

a) Nosic, NPUKPENNseMbIi K CTONKe Onopbl HenocpeacTBeHHo | 0,90
nABymsi Gontamu U Goree, MOCTaBrEHHbIMM BAOMb Mosica
TpaBepchbl

6) nosic, NpvKpennsiembli K CTONKe onopbl ogHWM GonTom || 0,75
unm Yyepes acoHKy

B) packoc v pacrnopka 0,75

3 OTTsKKa U3 CTanbHOMO KaHaTa WM Myyka BbICOKOMPOYHOA
MPOBOSIOKN:

a) ONA MPOMEXYTOYHOW ornopbl B HOpManbHoM pexwme ([ 0,90
paboTbl

6) 4Nnst aHKEPHOW, aHKEPHO-YTTIOBOM U YITOBOW OMop:

B HOPMarbHOM pexume paboTbl 0,80

B aBapuHOM pexvime paboTbl 0,90

MpvmeyaHne - YkasaHHble B Tabnuue KO3(MMLMEHTbl ycroBuiA pabotbl He
PacnpoCTPaHSIOTCS HA COEAVHEHUS ANIEMEHTOB B y3rax.

Ana onop BJl, OPY un KC 3HaueHue koadpuumeHTa HapgexHocTu no

OTBETCTBEHHOCTU '}, CrieayeT NpuHUMaTh paBHbIM 1,0.

PacyeTt Ha NPoO4HOCTb PacTsHYTbIX 3MeMeHToB onop no copmyre (5) ¢ 3ameHon

B Hell 3Ha4YeHus Ry Ha He fjonycKkaeTcs.

16.5 Tlpu onpepeneHun npuBefeHHOW rmbkocTU no Tabmmue 8 HanbonbLuyo

TMBKOCTb BCETO CTEPHKHS Ay, CMEOYET BBIMUCTATH MO OpMyriam:

ANS YETbIPEXTPaHHOTO CTEePXHs C MaparnenbHbIMU Mosicamy, LLAPHUPHO
0MepToro Mo KoHUaM,

> aa (201)

ANs TpexrpaHHOro pPaBHOCTOPOHHEro CTEPXHSA C napannenbHbIMU nosicamu,
LLIAPHNPHO ONepTOoro no KOoHUam,

Bz (202)

Anst cBo60AHO CTOSALLEN CTOMKMN NupammaansHoi opMbl (CM.

(203)
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O603HayeHws1, NpuHsATLIE B hopmyrnax (201)-(203):

b - reomeTpuyeckas 4fiMHa CKBO3HOMO CTEPXHSA;

- paccTosHWE Mexay OCSMU MOSICOB HauGonee y3KOW rpaHu CTEepXHs C
napasnrenbHbIM1 nosicamu;

% - BblcOTa CBOGOAHO CTOSILLEW CTOVIKY;

- KoadhdmumeHT AOna  onpepeneHus
pacyeTHOW ANWHbI,

roed; wk - paccTosHMs Mexgy OCSIMM MOSICOB NWpamMupanbHoW onopbl
COOTBETCTBEHHO B BEPXHEM W HVKHEM OCHOBaHUSIX Hauboree y3Koi rpaHu.

PucyHok 22 - Cxema TpaBepCbl C TPEYronbHOW peLleTKon

PucyHok 22 - Cxema TpaBepChl C TPEYronbHOM peLLeTKomn

16.6 PacuyeT Ha yCTOMYMBOCTb MpU CXaTWM C M3TMBOM CKBO3HOMO CTEPXHSA C
pelieTkaMy MOCTOSIHHOrO MO AfMHE CEeYEHUst CrieAyeT BbIMOMHATb COMMacHo
TpeboBaHuaM pasgena 9.

[Ins  paBHOCTOPOHHETO TPEXrPaHHOrO CKBO3HOMO CTEPXHSI C pelueTkamu
NOCTOSIHHOTO MO ASMHE CEYEHWS! OTHOCUTENbHBIA 3KCLIEHTpUCUTET  criedyeT
BbIYMCTATL NO dhopmynam:

npu u3rvbe B NIOCKOCTU, NEPNEHANKYAPHOW OAHON U3 rpaHen,

; (204)

npw u3rvbe B NNOCKOCTM, MapannensHoi O4HOMN W3 rpaHe,

, (205)

rae b - paccTosiHMe Mexay OCSIMMU MOSICOB B NMOCKOCTY rpaHy;

£ - koadpmuMeHT, paBHbI 1,2 npu GONTOBLIX coeauHeHusx 1 1,0 - npu
CBapHbIX COEANHEHMSIX.

16.7 Mpw pacyeTe Ha yCTOMYMBOCTb NPY CXATWUW C M3TMGOM CKBO3HOTO CTEPXHS C

peLeTkamm cornacHo Tpebosanusm 9.3.1 1 9.3.2 3HaueHne aKkcueHTpucuTeTa Mg
npu GONTOBbIX COEANHEHMSIX ANIEMEHTOB CreyeT YMHOXaTb Ha koadpdmumeHT 1,2.

16.8 lMpy npoBepke yCTONYMBOCTH OTAESbHBIX NOSACOB CTEPXHS CKBO3HOMO CeYeHUst
ornop C OTTSHHKAMKU MpU CXaTun C U3rMBOM NPOAOINBHYIO CUMY B KaXgom nosice
crepyeT onpefenaTb C Y4ETOM [OMOMHUTENLHOTO  YCWUMWS OT  u3rubatoLuero
MOMeHTa A , BbluMCrIieMoro no 4edopM1MpoBaHHO Cxeme.

[Insi LWapHUPHO ONepToii MO KOHLLaM peLLeT4YaTon CTOMKM NMOCTOSHHOMO Mo ANHE
NPSIMOYFONbHOTO CEeYeHUst (TWM 2, OMopbl C OTTSHXKKaMK 3HaYeHne MoMeHTa A B
cepeaviHe ANMHbI CTOWMKW Npu 13rnbe ee B OOHOW U3 MIIOCKOCTEN x —x unm ¥~
crepyeT onpeaensTe no dopmyre

L —— s (206)
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roe M(il - u3rMbalowmin MOMEHT B CepefuHe ANMHbI CTOWKM OT MonepeyHomn
Harpy3ku, onpefensiemMblii kak B 6ankax;

{5 - KO3CHPMLIMEHT, NPUHMMaEMbIV cornacHo 16.6;

N - npofonbHasi cuna B CTOMKE;

Jq - mpomG CTOMKM B CEpeAMHe AfMHbI OT MOMEPEYHON  HarpysKu,
onpefensemblil kak B O6bl4HbIX 6ankax C MCMONb30BaHMEM MPUBEAEHHOTO

MOMEHTa NHEPLIK CeYeHunst qu N

- HayasbHbI NPOrMG CTOWKM B NIOCKOCTU M3rnba;

3peck: - ANMHA CTOVKY; ,

rae A - nnowaab ceYeHus CTOMKY;

}\gf - npvBeaeHHas TMOKOCTb CTOMKW, onpefensieMasi no Tabmuue 8 ans

CeveHsi TUNa 2 ¢ 3aMeHoit B popmyrie (16) Ayyy Ha *, WM Ay COOTBETCTBEHHO
nrockocTu nsrnba.

Mpu n3rmbe CTonkK B ABYX NIIOCKOCTsX yeurme Nz crieayet onpegensits no
cpopmyrie (124); npu 3TOM HauanbHbIiA NPormG .y, CreayeT yYnTbIBaTb TOMLKO B TOM

MrockocTH, B KOTOPOW cocTaBnsiowasi younmst NVy; ot momenta M, wm M),
nmeeT Hanborbluee 3Ha4eHue.

16.9 lMonepeyHyto cuny {2 B LIAPHAPHO OMEPTON NO KOHLAM CTOMKE C peLueTkamm
NOCTOSHHOTO MO ASIMHE NPAMOYTOSIbHOMO CEYEHNs (TUM 2, OMOpbl C OTTSHKKaMK Npu
cXaTum ¢ u3rbom B OAHO M3 NMOCKOCTEeN x —x wurm ¥ ~Y crneayeT npuHUMaTh
MOCTOSIHHOW MO ANMHE CTOMKW 1 ONpeAensTh No copmyrne

M__EE. , (207)

rA€e Guey - MakcuUManbHas mMomepedHasl Cuna OT MOMepedHor Harpysku B
nnockocTu u3rnba, onpeaensemas kak B 6ankax.

OcTanbHble 0603Ha4YeHns B coopmyne (207) crieqyeT NpUHUMAaTL TaKUMK Xe, Kak
B chopmyre (206).

16.10 AN LwapHUpHO OMepToi MO KOHLaM peLLeT4yaTon CTOWKM MOCTOSHHOTO No
ANVHE TPeyrofibHOro CKBO3HOMO ceveHnsa (TVII'I 3, Onopbl C OTTSXKaMU NpU CxaTtun ¢
M3rMbomM B OAHOW W3 MIIOCKOCTEN x —x WM ¥ ~F 3HayeHue MoOMeHTa Af B
cepeaviHe ee ANWHBLI criedyeT onpepenste no dopmyne (206), a npusedeHHyo
MBKoCTb - No Tabnuue 8 Ana cevyexus Tuna 3.

Mpu n3rmbe CTOMKM B ABYX MIOCKOCTSX 3HadveHwe ycwurms Ny cnepyet
NPYHUMATL GOMbLLIMM M3 [ABYX 3HAYEHWIA, onpeaensemblx no (opmynam:

£ rmne AW : (208)

Mpu yyeTte o6omx MomeHToB M, 1 M} BO BTOpOW chopmyne (208) HavanbHbIN

npormG CTOWKW B KaXaoW U3 ABYX MIOCKOCTEN CreayeT NpyHMMaTh paBHbIM fy, =
0,001¢.

16.11 lMonepeyHyio cury B MIOCKOCTW PaHU B LUAPHUPHO OMEPTOM MO KOHLUaMm
peLLeTHaTON CTOWKE TPEYrorbHOro CKBO3HOMO CEYEHWs! OMopbl C OTTSHKKaMu Npu
cxaTtum ¢ u3rmbom cregyet onpeaensaTs no copmyre (207) ¢ yieTom npuBeaeHHON

rmbkocTn ?\gf , onpefensieMoii no Tabnuue 8 Ansa ceveHus Tuna 3.

16.12 PacyeT Ha yCTOMYMBOCTb CXaTblX 3MEMEHTOB KOHCTPYKLMIA U3 OLUHOYHbIX
YronkoB (MosicoB, peLleTKn) CreayeT BbIMOMHATb, Kak MpaBurio, € y4eToM
3KCLEHTPUYHOTO NPUMOXKEHNS NPOAONBHOM CUTTbI.

[lonyckaeTcsi paccuuTbiBaTb 9TU 3MEMEHTbI KaK LieHTparbHo-cxaTble no
copmyrie (7) Npu yCrIoBUM YMHOXEHUS NPOAONbHbIX CUIM Ha KO3(MULIMEHTbI Gty U
o ; , NPUHUMaeMble He MeHee 1,0.

B npocTpaHCTBEHHbIX GONTOBbLIX KOHCTPYKLIMSIX MO PUCYHKY 15 (KpoMe pucyHka
15, B 1 KOHLIEBbIX OMOP) MPW LIEHTPUPOBAHUA B Y3rie 3MIEMEHTOB M3 OAMHOYHbLIX

PaBHOMOJIOYHbBIX YTONKOB MO MX pUCKaM Mpy OAHOPSAHOM PacrornoXeHu 6onToB B
AneMeHTax peLLeTKM U NpUKpensieHnn packocoB B y3rie C ABYX CTOPOH MOSKKU nosica

3HaYeHUA KOIDMLIMEHTOB &y, U & 3 CNedyeT onpeaensThb:

Ans nosicoB npu x £3,5 (npu % »3,5 crneagyet npuHumath X =3,5) no
dopmMynam:

npu 0,55 0,66 0,7
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[ — e ; (209)

npu 0,4 0,551

e _——_— ; (210)

ANs packocoB, MPUMBIKAIOLWMX K paccYuTbiBaeMoW MaHenu nosica, no
copmynam:

npw 0,55:¢ %14 0,66 n 0,7

= = A E= = (211)
610,55 n

= e A W =D (212)

[ns nNpocTpaHCTBEHHbIX GONMTOBBLIX KOHCTPYKLUMA MO puUCYHKY 15, T, 4 B
dopmynax (210) n (212) cnepyeT npuHumMaTh 0,45:

B copmynax (211) 1 (212) oTHoLLEHNe pacCTOSHMS MO MNOMKe yronka packoca ot
obylKa [O PUCKW, Ha KOTOPOW YCTaHOBMEHbl GOMTbl, K LUMPUHE MOMKW Yyromnka

packoca npuHaTo ot 0,54 oo 0,6; Npu OTHOLIEHUM, paBHOM 0,5, KOI(MUNEHT & 4,
BbIYMCTEHHbI Mo dopmynam (211) n (212), forpkeH BbITb yBENMYeH Ha 5%.

B NPOCTPaHCTBEHHbIX CBAPHbIX KOHCTPYKUUAX U3 OOAUMHOYHbLIX PaBHOMOJIOYHbBIX
YronkoB no pucyHKy 15, 6, r (kpome KOHLEBbIX OMOp) C NPUKPENEHNEM PackocoB B
yarne TOMbKO C BHYTPEHHE! CTOPOHbI MOMKW nosica npu 0,7 3Ha4eHus

KO3PDMUMEHTOB ¥, W g CrieAyeT NPUHAMATD:
NpY LEHTPUPOBaHUM B Yy3riax 3MEMEHTOB MO LEHTPaM TSXECTU CeveHui
1,0;
NPV LEHTPUPOBaHUM B y3Max OCEl packocoB Ha OBYLLOK mosica
1,0+0,12

Mpu pacyeTe KOHCTPYKLUUIA Ha COBMECTHOE AeWCTBUE BEepTUKamNbHbLIX U
nonepeYHbIX Harpy3oK ¥ KPYTALLEro MOMEHTa, Bbl3BaHHOTO 06pbIBOM NPOBOAOB UM

TPOCOB, foNycKaeTcsl NpUHUMaTh 1,0.

O603HaueHus1, NpuHATLIE B hopmynax (209)-(212):

& - pacCTosiHME Mo MOmKe yrorka nosica ot obyllka A0 PWUCKW, Ha KOTOpOM
pacnonoxeH LEeHTP yana;

- LWMpWHA MOMKM yronka nosica;
N, - npogonbHas cuna B naHenu nosica;
Nyg - CyMMa Npoekuuii Ha OCb NOsiCa YCUIWA B packocax, NPUMbIKaOWMX K
OAHOI MOSKe nosica, NepeaaBaeMas Ha Hero B yane U onpefensemas npu ToM xe

COYeTaHun Harpysok, Kak and Nm; npun pac4yete nosca criegyeTr npuvHUMaTb

Gorbluee W3 3HaYeHUn N7, NONyYEeHHbIX ANS y3rOB MO KOHLAM MaHenu, a npu
pacyeTe packoCOB - /151 y3ra, K KOTOPOMY MpUMbIKaeT packoc.

16.13 PacyeTHble AnWHbI jgf W paguycbl WHEpLUUM CeYeHui npu
onpeaeneHun tMBKOCTU 3MEMEHTOB MIOCKUX TPaBepc C MosiCamn U peLleTKon us
OAMHOYHbIX YronkoB (CM. CriefyeT NpUHUMaTL PaBHLIMU:

ans nosca , e
Ans packoca b N
Ans pacnopku , A

rae i, - paguyc UHEPLMM CEYEHUs! OTHOCUTENBHO OCU, NapannenbHON MockocTy
peLleTKn TpaBepchbl.

16.14 TvBKOCTb MEPBOro CHU3y packoca W3 OAMHOYHOrO Yrorka peLleTyaTon
cBoboHo cTosiwen onopbl BI He pgomkHa npesbiwats 160.

16.15 OTKIoHeHUs Bepxa ornop W nporubbl TpaBepCc He AOMKHbl NpeBbIwaTh
3HaYeHuWi, NpuBeAeHHbIX B Tabrmue 46.

Tabnuua 46




N || KoHcTpykuus u || OTHocuTenbHoe || OTHoCUTenbHbIA npornb  TpaBepchbl U
n.n. || Hanpasnexve OTKIOHEHVe 6arnku (k nponeTy UM AiHe KOHCOMM)

OTKIIOHEHWs Bepxa onopbl (K
BbICOTE OMopbl)

BepTVKanbHbIN FOPU30HTanbHbIN

B Ha B Ha
nposeTte ([ KoHconu (| nporneTe || KOHCOoun

1 KoHuesas n||1 1 1 He

yrnosasi  onopa || 120 120 70 orpaHuymBaeTcs
BJ1  aHkepHoro
TMna BbICOTOM
no 60 m BOone
npoBOAOB

aHkepHoro Tuna || 100 120 70
BbicoTON A0 60
M BAOMb
npoBoAoB

2 Onopa Bnj1 1 1 To xe

3 MpomexyToyHas || He 1 1 "
onopa BI1|| orpaHnumBaetcs || 150 50
(kpome
nepexogHomn)
BOOSb
npoBOAOB

4 || NepexonHbie 1 1 1
onopbl BJ1 Bcex | 140 200 70
TUNOB BbICOTOM
cBbille 60 M

BAOMb
NpoBOAOB

5 |[Onopa  OPY|1 1 1 1 1
BAOIb 100 120 70 200 70
npoBoAoB

6 To e, nonepex || 1 He He He
npoBoAoB 70 orpaHu- || orpaHu- || orpaHuyMBaeTcsa

4YMBaETCH || YMBaeTCAa

7 Croiika onopeil || 1 - - - -

noa 100
obopyanoBaHve

8 Banka nog || - 1 1 - -
obopynoBaHve 300 250

Mpumeyaxus

1 OrtknoHeHue onop OPY u TpaBepc onop BJl B aBapuiiHOM U MOHT@XHOM
pexvimax He HopMMpyeTcs.

2 OTKnoHeHnst U Npornbbl No NO3NLUAM 7 1 8 AOIDKHBI ObiTh YMEHbLLEHbI, €CIN
TEXHUYECKUMM YCMOBUSIMU Ha SKCMnyaTauuio o6opyaoBaHWs ycTaHoBreHbl Goree
*ecTkue TpeboBaHus.

16.16 B cTanbHbIX MPOCTPAHCTBEHHbIX KOHCTPYyKUusx ornop BNl u OPY wu3
OAMHOYHbLIX YrOfKOB CrieayeT npeaycMmaTtpuBatb B MOMEPEYHbIX CeYEHUsIX
Aviadparmbl, KOTOpble AOMKHBI pacnonaraTbCsi B CTOMKax CBOGOAHO CTOSLLMX Orop
He pexe, YeM vepe3 25 M, 1 B CTOMKax OMop Ha OTTSHKKax He pexe, yeM yepes 15 m.
OvadparMbl  JOmKHbI  Takke yCTaHaBIMBaTbCH B MeCTax  MPUMOXeHWUs
COCPEAOTOYEHHbIX HAarpy3oK 1 NepenoMoB MOSICOB.

16.17 Tlpn pacyeTe Ha CMATUE COEAMHSEMbIX OfIEMEHTOB peleTkn B
OfHOBGOMNTOBLIX COEAMHEHWSIX C PAacCTOsSHMEM OT Kpas 3nemMeHTa [0 LeHTpa
oTBepcTVa BAOML ycurms meHee 1,54 cneayeT yuuTbiBaTb npuMevaHve 2
Tabnmubl 40.

B 0aHOGONTOBLIX COEAMHEHWAX 3MIEMEHTOB, MOCTOSHHO PaboTaloumMX Ha
pacTsbkeHWe (TAr TpaBepc, SMEMEHTOB, MPUMbIKAKLLWMX K Y3MaM Kpennenus
NpOBOAOB U TPOCOB, U B MecTax KpenrneHus o6opyaoBaHust), paccTosiHUe OT kpast

3NeMeHTa [0 LieHTpa OTBEPCTUS BAOMb YCUITWS CrielyeT NPpUHUMaTh He MeHee 24 .

16.18 Packocbl, npuKkpennsiemMble K nosicy 6onramv B OAHOM y3re, JOmkHbl ObiTb
pacrnorioxeHbl, kKak NPaBumo, C ABYX CTOPOH MOMKM NOSICHOTO yrorka.
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16.19 B 6onToBbIX CTblKax MOSICHbIX PABHOMOMOYHbLIX YrOMNKOB 4ucrio Gomros B
CTblke criedyeT HasdHayaTb YeTHbIM W pacnpenensTb GOnTbl MOPOBHY MeXay
norkamm yrorka.

Uncrno GonToB npy OAQHOPSIAHOM U LLAXMAaTHOM UX PAcMoNOXEHWW, a Takxe
4YMCIIO MonepeyHbIX psioB GOMTOB NpW ABYXPSAHOM MX PacroriokeHun criepyet
Ha3HayaTb, kaKk MpaBuno, He Goree NATW Ha OAHOW MOSIKE yrorka C Kamon
CTOPOHbI OT CThIKA.

YkasaHHOe 4ucrio 6onToB U NonepeyHbIX PsSA0B AOMNYCKAeTCs yBENMUUTL [0

CemMU NpU YCIIOBUM YMEHbLLEHWS 3HAYEeHUs1 KOAdAMLIMEHTA ¥y , ONPEAEnsieMoro no
Tabnuue 40, ymHoXeHvem Ha 0,85.

16.20 PacyeT Ha yCTOMYMBOCTL CTEHOK OMOP M3 MHOrOrpaHHbIX TPY6 npu uucne
rpaHert oT 8 fo 12 cnepyeT BbINONHATL MO hopmyrne

>E (213)

rae o; - Hanborbluee CxUMaloLLEe HaNPsHXKEHNE B CEYEHUM ONopLI NPK ee pacyeTe
no AedopM1POBaHHON CXEME;

T - KPUTUHECKOE HampshXeHue, BblYmcnsiemoe rno dopmyne

(214)

B dopmyne (214) o603HaueHo:
o4 "f(gcr']"c) <1 ;

- ycrioBHasi MOKOCTb CTEHKM T[paHuM LWMPUHOM & 1©

TOMNWMHOM ;

rae A, cregyet npuHUMaTh He Gonee 2,4;

@7 - HaMeHbLUee HamnpsHKeHne B CeYeHNUN, NPUHUMAeMOoe NpU PacTSHKEHNN CO
3HaKOM "MUHyc".

MHororpaHHble TpyObl fomkHbl oTBeyaTh TpebosaHuam 11.2.1 n 11.2.2 gna
KpYrmbIX TPY6 C paguycoM OnmMCaHHON OKPYXXHOCTU.

17 JononHuTenbHble TPeO6OBaHMA NO
NPOEKTUPOBAHUIO KOHCTPYKLIUA aHTEHHbIX
COOpPYXXEHUN CBA3U BbicoTOM A0 500 m

17.1 na cTanbHbIX KOHCTPYKLWIA a@HTEHHbIX coopyxeHuin (AC), kak npasuro,
crnepyeT npumeHsTb ctanm no FOCT 27772 (kpome ctanei C390K, C590, C590K),
ctanb mapok 20 u 09M2C no [OCT 8731 cornacHo npunoxenuto B. Mpu aTom
creayeT NPYHAMATL pacnpeaeneHne KOHCTPYKLWIA MO rpynnam:

rpynna 1 - OTTAXKW U3 CTamnbHbIX KaHATOB U Lieneil pasnnyHoi KoHdwMrypaLmm,
HECYLMEe BaHTbl aHTEHHbIX MOMOTEH W aHTEHHble MPOBOAA; JMEMEHTbI
(MexaHVyeckue AeTanu) OTTSHKEK MauT WM aHTEHHbIX MOMIOTEH, AeTanu KpenneHus
OTTSKEK K hyHAAMeHTam M K CTBOMIaM CTarlbHbIX OMop; cnaHLbl U driaHueBble
COEfIMHEHUs1 3NIEMEHTOB CTBOMOB MauyT W BalleH, BKMo4as onopHble draHubl U
Galumakuy;

rpynna 2 - CroLHOCTEHYATbIE U PeLLeTYaTbIe CTBOSLI MadT 1 GalleH, peLleTka,
AvadparMbl CTBOMOB GaLLEHHBIX OMop;

rpynna 3- NecTHUUbI, NepexoAdHble NowaaKku; MeTannoKOHCTPYKL NN KpensieHnsa
aHTEHHOro 06opy0BaHNSI.

MaTepuanbl Ans coeavHeHWn criefyeT NpUHAMaTL COrnacHo pasgeny 5,
HOPMaTMBHbIE U pacyeTHble COMPOTVBMEHWS MaTepuarioB W COEAWMHEHWA -
cornacHo pasaeny 6 v npunoxexusm B n .
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15.2 N5t OTTSHKEK U BNIEMEHTOB aHTEHHbIX MOMOTEH CReayeT NPUMEHsSITb CTalbHble
KaHaTbl Kpyrrble ouuHkoBaHHble no rpynne CC, rpy3oBble Hepackpy4MBatoLmMecs
OfMHapHO CBMBKU (CrinparibHble) Ui HepacKpy4MBatoLLMECs [ABOWHOWM KpecToBOw
CBVBKM C METarnM4ecknm CepaeyHVKoOM (KpyrronpsifiHbie), npy 3TOM crnvparnbHble
KaHaTbl cregyeT NpYMMeHsITb MpW pacyeTHbIX ycunmsix go 325 kH. B kaHatax
crnefyeT MNPUMEHsITb CTarnbHYI0 KPYIyld KaHaTHYl0 MPOBOMOKY HavGOrbLLMX
AvameTpoB Mapku 1. [ns cpedHe- U CUNMbHOArpecCUBHBIX cpep Aornyckaetcs
NPUMEHSITb KaHaTbl, OLIMHKOBaHHbIE Mo rpynne XKC, ¢ TpeGoBaHuaMM ANs KaHaToB
rpynnbl CC. [lonyckaeTcs NpUMEHeHNe pacKpy4MBAIOLLMXCS KaHaTOB NpW yCIioBUW,
4YTO 0OBSI3KM W3 MSIFKOWM OLMHKOBAHHOW MPOBOJIOKM, PAcMoNioXeHHble MO KOoHLaMm
KaHaToB, 6yayT yBenM4eHs! no AnvHe Ha 25%.

* Hymepauusi COOTBETCTBYET opuruHany. - MpumeyaHue usrotoButens 6asbl
OaHHbIX.

[N OTTSHKEeK CO BCTPOEHHbIMW W3OMSITOpaMy OPELLKOBOMO TuMa criegyeT
NPUMEHATb CTarnbHble KaHaTbl C HEeMeTannM4yeckumun cepaedvyHukamu, ecnm 3To
AonyckaeTca pagmoTexHN4ecKumm TpeﬁOBaHVIﬂMVI.

[Ins OTTsXEK C yCUNUAMM, NPEeBbILLIAILLMMU HECYLLYIO CMIOCOGHOCTL KaHaToB U3
KpYrrioii NpOBOJIOKW, AOMNYCKAETCSA MPUMEHEHNEe CTarbHbIX KaHaTOB 3aKPbITOro TUMna
13 3eTOGPa3HbIX U KIMHOBUAHBIX OLIMHKOBAHHbIX MPOBOIIOK.

17.3 KoHUbI CTanbHbIX KaHAaToB B CTakaHax unu Mydrax criegyeT 3akpennsatb
3anvBKoiA LiMHKOBbLIM crinasom LIAM9-1,5]1 no FOCT 21437.

17.4 [Ins aneMeHTOB aHTEHHbIX MOFIOTEH CrieAyeT MPUMEHsITb NMPOBOAA COMMacHo
Tabmuue .11 npunoxenws . MpuMmeHeHne MeaHbIX MPOBOJIOK A0MyCKaeTCcs TONbKO
B CJly4asix TEXHONOrM4eCckoi HeobxoanMocTy.

17.5 3HayeHWe pacHeTHOro COMPOTUBMEHUS (YCUMUS) PACTSHKEHUIO MPOBOAOB U
MPOBOMNOK ~ CriedyeT  NpUHUMAaTb  PaBHbIM  3HAYEHWIO  Pa3pbIBHOTO  YCWUIUS,
YCTaHOBIIEHHOMY IOCYAaPCTBEHHbIMW CTaHAapTamMu, AeNeHHOMY Ha KO3(MLMEHT

HafEeXHOCTU NO MaTepuany “ry, :

AN anoMUHVEBBIX Y MEAHBIX MPOBOAOB ¥y =2,5;

AnA cTaneantoMUHNEBbIX MPOBOAOB NPU HOMUHAMbHbIX CEYEeHUSAX, MM 2

16125 o =28;
35-95 =25
120 1 6oree 2.2

ans GumeTannMyeckmx ctaneMeaHbIX NPOBOIOK y =2,0.

17.6 Mpu pacyeTax KoHCTPyKLMA AC criegyeT NpMHMMaTh KO3(PMNLIMEHTbI YCIIOBUIA
paboTbl, ycTaHoBMEHHbIE B 4.3; B pasgene 14 v B Tabrmue 47.

Tabnuua 47
OrnemeHTbI KOHCTPYKLUIA Koadbdpmument
ycroBuid paboTbl ¥,
MpenBapuTensHO HanpsXKeHHbIe ANEMEHTbI PeLLETKM 0,90
dnaHubl:
KOMbLIEBOro Tuna 1,10
ocTarbHbIX TUMOB 0,90

CranbHble KaHaTbl OTTSDKEK MayT WnM  3NIEMEHTbI
AHTEHHbIX MONOTEH NPU NX KONMYEeCTBE:

3-5 oTTsKeK B Sipyce unv 3NeMeHTOB aHTeHHbIX nornoTeH || 0,80

6-8 oTTsXeEK B sipyce 0,90

9 1 Goree OTTAXEK B sipyce 0,95

3agenka KOHLOB Ha Koylle 3axuMamu unm ToueuHoe (0,75
OnpeccoBaHue BO BTYIKE
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OnneTka KaHaTa Ha KoyLue Uiv usonsrope 0,55

OrnemeHTbl KpenneHnsi OTTsKeK, aHTeHHbIX nonoTeH,| 0,90
npoBOAOB, MOAKOCOB K OMOPHbIM KOHCTPYKLMAM 1
aHKepHbIM chyHAaMeHTaM

AHkepHble Tsk 6e3 pe3bboBbIX coeguHeHwin npu ([ 0,65
paboTe ux Ha pacTshkeHue ¢ U3rbom

MpoyLumHbl Npu paboTe Ha pacTsbkeHne 0,65

[eTanu KpenneHui n CoefMHEHUI CTanbHbIX KAaHATOB:

MexaHu4yecKkue, KpoOMe OCel LLIapHUPOB 0,80

OCMU LLAPHUPOB NPU CMATUA 0,90

17.7 OTHocUTENbHbIE OTKMOHEHUS Onop (K BbICOTE) He AOMKHbl NpeBbllaTh
3HaYeHWN (KPOMe OTKIIOHEHWI OMop, AN KOTOPbIX YCTaHOBMEHbI UHbIE 3HaYeHust
TEeXHUYEeCKUM 3aaHneM Ha npoeKTmposaHme):

npv BETPOBOW WU ronosiefHOM Harpy3ke 1/100;

npy OHOCTOPOHHEN MoABECKEe aHTeHHbl K ornope npu otcytcTBum 1/300.
BeTpa

17.8 MoHTaXHble COEAMHEHUS SMEMEHTOB KOHCTPYKLIMIA, nepeatolpe pacyeTHble
ycunus, cnepyeT NpoeKTUpoBaThb, Kak MpaBumio, Ha GonTax Knacca TouHocT B n
BbICOKOMNPOYHbIX GonTax. I'Ipm 3HaKornepeMeHHbIX yCUnuax, Kak npaswuso, cregyet
NPUHUMATL COEAMHEHWS HA BbICOKOMPOYHbLIX GONTaX UM Ha MOHTaXHO CBapKe.

Bo dnaHueBbIXx CoeauHeHuAX creayeT, Kak npaBwumno, MNpUMEHSTb
BbICOKOMPOYHbIe GONThI.

MpvMeHeHe MOHTaXHO CBapKu Ui GOITTOB Kracca TOYHOCTU A JOIKHO GbiTh
COrnacoBaHo C MOHTUPYIOLLIE opraHu3aLiment.

17.9 Packocbl ¢ mbkocTblo Gonee 250 npu nepekpecTHOW pelleTke B MecTax
nepeceyeHnin JOmkHbI ObITb CKpenneHbl Mexay coboi.

Mpornbbl pacnopok Avadparm U 3NEeMEHTOB TEXHOMOMMYECKMX NIOWAAoK B
BEepTMKanbHOW W TOPU3OHTarNbHOW MNMOCKOCTSX HEe AOMKHbl npeBbiwatb 1/250
nporera.

17.10 B KOHCTPYKUMSIX pelueTyaTbix ornop AuadparmMbl AOIDKHbI YCTaHaBNMBATLCS
Ha paccTOsHAM Mexay HUMKU He Bornee Tpex pasMepoB CPEAHEro MonepeyHoro
CEYEHUs CeKLMM Oropbl, a Takke B MeCcTax NPUIOXEHWUSI COCPEAOTOYEHHbIX
Harpy3ok 1 NnepenoMoB MosiCOB.

17.11 BonTbl cnaHUeBbIXx CoeaunHeHwn Tpy6 credyeT pasMellaTtb Ha OfHOM
OKPY)KHOCTU MMHMMambHO BO3MOXHOTO AWameTpa, Kak MpaBurio, Ha paBHbIX
paccTosHUAX Mexay Gonramu.

17.12 OnemeHTbl pelleTkn cepM, CXOASLLMECS B OOHOM Y3ne, creayet
LUEeHTPMPOBaTb Ha OCb MOsiCa B TOYKEe rMepeceyeHus ux ocen. B wmectax
NPUMbIKaHUS PackocoB K daHLuam [OMyckaeTcsl UX PacLieHTpPoBKa, HO, Kak
npaeuno, He Gonee Yem Ha TpeTb pasmepa MonepeyHoro ceyeHusi nosica. MMpu
pacueHTpoBKe Ha GorblMii pasMep 3MeMeHTbl AOIKHbI ObiTb paccuuTaHbl C
YHETOM Y3rIOBbIX MOMEHTOB.

B npopesHbix dacoHKax Ans KpenneHusi packocoB M3 KPYITON CTanu KoHeL,
npopesu criegyeT 3acBeprvBaTb OTBEpCTVEM AuameTpom B 1,2 pasa Gonblue
fAvameTpa packoca.

17.13 OTTSMKM B MauTax C peLiéryaTbiM CTBOMIOM CriefyeT LieHTpUpoBaTh B TOYKY
NepeceyeHnst OCell MOsICOB M Pacnopok. 3a YCIOBHYD OCb OTTSKEK creayer
NpYHUMaTL Xopay.

TNucToBble NPOYLMHbI ANA KpensfieHUa OTTsSHKeK LOIMKHbl MOAKpennAaTbCs
peGpamu eCTKOCTH, MPeAOoXPaHSILLMMIU UX OT U3rnba.

KOHCprKLLI/II/I Y3I10B KpenmneHus OTTSXKEeK, KOTOpble He BMUCbIBAKOTCA B
TpaHcnopTHble rabapuTbl CeKUMA CTBOMa MauT, credyeT MpoeKkTMpoBaTb Ha
OTAenNbHbIX BCTAaBKax B CTBOSE B BUAE XECTKUX I'asapI/ITHbIX /:mad)parM.

17.14 HatsxHble ycTponcTBa (MydiThl), Cryxalme Ans PerynupoBKU ANWHbI U
3aKpenneHns OTTSHKEK MayT, JOIDKHbI KPEMUTLCS K aHKEPHbIM YCTPOACTBaM r1bKoii
KaHaTHOM BCTaBKOW. [INMHa kaHaTHOW BCTaBKWM Mexay TopLamu BTYrOK AOSDkHa
6bITb He MeHee 20 AvameTpoB kaHaTa.



17.15 [ina anementoB AC credyeT NPUMEHsITb TUMOBbIE MEXaHWdeckue aetanu,
npoLlefLIMe UCTbITaHUSt Ha MPOYHOCTb U YCTanocTb.

Pe3bby Ha pacTsHyTbIX anieMeHTax criegyeT npuHumate cornacHo [OCT 8724,
[OCT 9150, FOCT 24705 (ucnonHeHune BnagvHbl pe3bbbl C 3aKpyrreHnem).

17.16 B oTTshkkax MauyT, Ha NpoBodax WM KaHaTax FOPU3OHTarlbHbIX @HTEHHbIX
NonoTeH Ana raweHusa BVI6paL|VIVI criegyeT npefgycMarpveatb nocriefoBateribHyo
YCTaHOBKY MapHbIX HW3Ko4acToTHbIX (1-2,5 y) U Bbicoko4YacTOTHbIX (4-40 Iu)
BUGporacuTenen peccopHoro Tvna. HM3Ko4acToTHbIe racuTenu crieayet BolGupaTh
B 3aBUCUMOCTM OT Y4acCTOTbl OCHOBHOIO TOHa OTTSXKW, MNpoBOAa WU KaHaTa.

PaccTosiHne OT KOHL|eBOW 3apjernku KaHata Jo MmecTa
NoABECKYM racuTenen crieayeT onpeaensTb no opmMyne

s (215)

roe d - AuameTp kaHata, NpoBoAa, MM;
m - Macca 1 M kaHaTa, NpoBoAa, Kr;
P - npepBapuTerbHOe HaTshkeHre B kaHarte, nposoge, H.

BblCOKOYaCTOTHbIE racuTeny crnegyet ycTaHaBnMBaTh Bbille HU3KOYACTOTHBIX

Ha paccTosiHUK ij. Mpu nponetax NPOBOAOB W KaHATOB aHTEHHbIX MOMOTEH,
npesbiwatomx 300 M, racutenu crnegyert ycTaHaBnMBaTh HE3aBMCUMO OT pacyeTa.

[ns raweHus konebaHuii Tuna "ranonvmpoBaHve"” cnegyet M3MeHsTb cBOBoaHYO
ANUHY KaHaTa (NpoBOAa) NOBOAKaMM.

17.17 AHTEHHblE COOPYXeHUS PaguoCcBsi3N HeOGXOAVMO OKpalMBaTL COMACHO
TpeboBaHMsIM NO MapKkMpOBKE U CBETOOTPaXIEHWIO BbLICOTHbIX MPensTCTBU B
COOTBETCTBMM C HacTaBneHuem no aspoauHamMuyeckon criyxGe B rpawaaHCKoi
aBuaLum.

17.18 MexaHuyeckue getanm OTTSDKEK, apMaTypbl U30OMATOPOB, @ TakXe MeTusbl,
KaK npasuno, AOIkHbI GbiTb OLMHKOBAHHBIMY.

18 flononHuTenbHble Tpe6oBaHUA NO
NPOEKTUPOBaHUIO KOHCTPYKL U 30aHUN U
COOpPYXEHUIN NPU PEKOHCTPYKL U

18.1 O6LWuKe NonoxeHns

18.1.1 OueHKy OCTaTOYHOrO pecypca KOHCTPYKLWIA 34aHUIA 1 COOPYXeHUI crieqyeT
NPOU3BOAUTL HA OCHOBAHWUM aHanM3a WUMEOLLENCS TEXHUYECKON [OKyMEHTaLuu,
BU3YarbHOr0, MHCTPYMEHTASIbHOMO OCBUAETENbCTBOBAHUIA, NPOBEPOYHbIX PacyeToB
Hecylleil  cnocoBGHoCTM U [edopMaTUBHOCTU  KOHCTPYKTUBHBIX ~ 3MEMEHTOB,
nmeloLmx AedekTbl U NOMyYMBLLMX NOBPEXIeHne B npoLiecce akcnnyatauum. B
uTOre OCBWAETENLCTBOBAHWSI TEXHWYECKOE COCTOSIHWE JNIEMEHTOB 3faHuii U
COOPYXEHUI JOIMKHO ObITb ONpeaerneHo Kak:

WUCnpaBHOE - MpU OTCYTCTBUM OedeKTOB U BbIMOMHEHUM Bcex TpeboBaHwii
,quICTByIOLLLVIX HOPM U rocyfapCTBEHHbIX CTaHA4APTOB;

paboTocnoco6Hoe - nMpu HamMuun AedeKTOB WM MOBPEXAEHUN MOKanbHOro
xapakTepa (kaTeropum B), koTopble npy nocreaytoLem pa3BUTMM He MOTyT okasaTb
BIMSHWE Ha [pyrMe SMeMEeHTbl W KOHCTPYKLWW, HO MOBfMSTb Ha YCroBust
6e3onacHoit akcnnyatalum, T.e. NP1 HaCTUYHOM OTCTYNIEHUN OT TpeBoBaHU HOPM
6e3 HapyLueHns TpeboBaHWii Mo NpefenbHbIM CoCTosHMSIM nepson rpynnbl (COCT
27751) v npu Taknx HapyLLeHWsiX TpeboBaHWiA No NpeaenbHbIM COCTOSIHWSIM BTOPOWA
TPynMbl, KOTOpble B KOHKPETHBLIX YCMOBUSIX HE OrPaHWYMBAIOT HOPMarbHYLo
3KCNIyaTaLuio 3[aHns (COOpYXeHus);

orpaHuyYeHHo paboTocnocobHoe - Npu HamMuuM OedeKTOB M MNOBPeXOeHUn
(kaTeropun B), He NpenCTaBNSIOLMX OMNACHOCTU Pa3pyLUEHUS KOHCTPYKLWA, HO
MOryUMX B AarbHeilleM Bbl3BaTb MOBPEXOEHUS APYrUX OSNIEMEHTOB U Y3rioB
KOHCTPYKLIWIA, UMW NpY pa3BUTUM NOBPEXOEHUS NEPENTH B KATETOPUIO ONacHbIX, T.e.
B Cryyasx, Korga [Ans obecrneyeHust 3Kcnnyatauuu 34aHus  (COOPYXKeHWs )
HEOBXOAMM KOHTPOMb 3@ COCTOSIHUEM KOHCTPYKLIWIA, 32 NPOAOIKUTENBHOCTBIO MX
aKcnnyarauuM mnu 3a napameTpamuv TexHOrorM4eckux npoueccoB (Hanpmmep,
orpaHu4eHue rpy3onofbLEMHOCTY MOCTOBbIX KPaHOB);

aBapuiiHoe - Npy HammMuun AedeKToB U MoBpexaeHnid (kateropum A) ocobo
OTBETCTBEHHbIX 3MIEMEHTOB U  COEAUHEHWA, NPEeACTaBMSIOLWMX OMNacHOCTb
paspylleHNsi  KOHCTPYKLUMWWA, T.e. MNPU  HapyleHUM WM HEeBO3MOXHOCTM
npefoTBpaTUTL BO3MOXHOE HapyLueHVe TpeboBaHuii No npeaenbHbIM COCTOSHUSM
nepBoW rpynmbil.

18.1.2 IMpun ycuneHum unm nsmeHeHun ycrioBuin paboTbl COXpaHAEMbIX KOHCTPYKLUIA
cneayeT obecnevnBaTtb kak MUHUMYM X paboToCNoCcOBHOE COCTOSHME.

KoHCTpyKLMKM, HaxoasLwmMecs B orpaHMyeHHO paboTocnoco6HOM COCTOSIHUM, Npy
obecneyeHnn Heo6XOANMOro KOHTPONS [AONYCKaeTCst He yCUrvBaThb Ha nepuoa oT
npoBefeHns 06crefoBaHNs A0 PEKOHCTPYKLIMM.

18.1.3 [Ina KOHCTPYKLMIA, 3anpoeKTUPOBaHHbIX MO paHee AeNCTBOBAaBLLMM HOpMaMm
N TeXHN4YEeCKUM YCIioBUAM, LOMNyCcKaeTCs He NpoBOAUTb nposepqubM pacyet B
Cnyyasix, eCnv 3a nepuog, dKcnryaTauun He MeHee 15 neT B HUX He BO3HUKIM
nedeKTbl 1 NOBPEeXOeHUsl, He W3MEHUNUCh YCNOBUS AarbHenLen aKcnyaTawmm,
Harpysku W BO3AEWCTBUS, @ MPU UX WU3MEHEHUM He YBENUYUIMCb Yycwunins B
OCHOBHbIX 31IEMEHTaXx.
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18.1.4 TMpu ycuneHnn KOHCTPYKUMIA crnegyeT npegycMmatpuBaTbh KOHCTPYKTUBHbIE
peLLeHnst U MeToAbl Npon3BoAcTBa pabot, obecneynBatoLLpe NaBHOE BKIOYEHNE
3MEMEHTOB W KOHCTPYKLMIA YCUNEHUS B COBMECTHYI paboTy C COXpaHsieMbIMW
KOHCTPYKLIMSIMU. B HEOGXOAMMBIX Cryqasx crieflyeT UCnonb30BaTh UCKYCCTBEHHOE
PerynupoBaHu1e YCUnuin 1 BpeMEHHYIO pasrpyaky KOHCTPYKLIWIA.

18.2 PacuyeTHble xapaKTepMUCTUKM CTann U CoeaUHEHUN

18.2.1 OueHKy kayecTBa MmaTepuarna KOHCTPYKLWA crnegyeT Npou3BOAUTL MO
NaHHbIM 33aBOACKMX CepTUCMKATOB UMM MO pesynbTatam UCMbiTaHuii 06pasLios.
McnbiTaHns cnepyeT BbINOMHATL NPU OTCYTCTBUM UCMONMHUTENbHON AOKYMEHTaL MK
UM CepTUGMKaTOB, HEAOCTATOYHOCTU WMEKLWXCH B HUX CBEAEHUA UnM
06HapyXeHUN MOBPEXAEHUI, KOTOpble MOIMM GbiTh BbI3BaHbI HU3KUM KayeCcTBOM
meTanna.

18.2.2 Tpu wuccnegoBaHuM M WCMbITAHWM MeTanna crnegyet  onpefensTb
crieayroLLye nokasartenu:

XUMWUYECKMIA COCTaB - MAacCOBYK [OMI0 3MEMEHTOB, HOPMUPYEMbIX
rocyAapcTBEeHHbIMU CTaHAapTaMn Uinn TEXHUYECKUMU YCIIOBUSAAMU Ha CTalb,

npegen Teky4ecTun, BpeMeHHOe COMpPOTUBIIEHNE U OTHOCUTESNbHOE yANUHEeHue
npy UcnbITaHusIX Ha pacTsbkeHne no FOCT 1497 (cregyeT NPOBOAWUTL UCMbITAHWS C
NOCTPOEHUEM AMarpamMmbl paGoThbl CTanm);

yaapHyto BsiskocTb no [OCT 9454 nns TemnepaTyp, COOTBETCTBYIOLLMX rpynne
KOHCTPYKLIMA 1 pacyeTHo TemnepaType no 1abnuue B.3 npunoxerus B;

yAapHylo BSI3KOCTb nocre AedopmaunoHHoro ctapeHust no [OCT 7268 ans
PYNN KOHCTPYKLIMIA N pacyeTHbIX TemnepaTyp no Tabnuue B.3 npurnoxenus B;

B OTAENbHbIX CRyyYasx Makpo- U MUKPOCTPYKTYpY CTamm (B 4acTHOCTW, Ans
KOHCTPYKUMWIA 1- 1 2-i rpynn OpunoxeHus B, BbIMOMHEHHbIX U3 KUNSLLE cTamm
TOMUWHOW CBblle 12 MM U 3KCNNyaTUPYIOUWXCH NpU  OTpULaTerbHbIX
TemnepaTypax).

MecTta otbopa npo6 Ans onpeaereHnst nepevucrieHHbIX nokasaTenen,
KOnM4ecTBO Npo6 M HEOGXOAMMOCTb YCWIEHWSi MECT BbIpe3ku ycTaHaBnMBaeT
opraHu3sauvs, Npou3BoasiLas 06CnesoBaHNe KOHCTPYKLMIA.

18.2.3 VccnenoBaHnst U UCMbITAHUA MeTanna KOHCTPYKLWIA, U3rOTOBMEHHbIX A0
1932 r., crieayeT NpoBOAUTL B CMELMANM3MPOBaHHbBIX HAy4YHO-UCCIIeA0BaTeNbCKNX
VHCTUTYTaX, [ie KPOME CBOMCTB MeTanna ycTaHaBMBaeTcsi Crocob npoussoacTsa
cTanu: NyAnuMHroBas, KOHBepTepHas ¢ NpoayBKoi Bo3ayxoMm (beccemepoBckas unm
TOMacoBCKast), MapTEHOBCKas Ui 3NeKTpocTarb.

18.24 PacuyeTHble COMPOTUBMEHWsI TMpokaTa, TrHyTbIX npodwmnen u Tpyb
COXpaHsieMbIX KOHCTPYKLWA CrieayeT HasHavaTb cornacHo TpeGosanusm 6.1, npu

3TOM 3HaYeHWst , Fyy W Yy CrieayeT NpuHUMaTh:
Onst MeTanna KOHCTPYKLWIA, U3roToBreHHbIX A0 1932 r., - N0 nonyYeHHbIM npu
UCMbITAHNAX MWHUMarbHbIM 3HaYeHUAM npefdena TeKydecTu U BPeMEeHHOro

COMPOTUBNEHUS], Ty, =1,2;

R} 079 NYASVMHIOBOW CTanmu AofmkHO 6biTb He Gomee 170 H/mm?, ans

KOHBEPTEPHOI, MapTEHOBCKOM M 3NIeKTpocTanM - He 6onee 210 H/mm 2 ;

AN MeTanna KOHCTPYKLUIA, U3roTOBMEHHbIX nocne 1932 r.:

a) Npu HanMuuu cepTudmKaTa - N0 MUHUMAarbHbIM 3Ha4YeHUM Npegerna Teky4ecTun
N BPEMEHHOro COMPOTUBIIEHUA B rOCYAAPCTBEHHbIX CTaHO4apTaX U TeXHUYEeCKuX

YCIOBUSAX, MO KOTOPbIM M3rOTOBMEHa AaHHas MEeTannonpoaykums; r, =1,025 ana
npokara, WN3roTOBNEHHOTO noOCT 27772; <, =1,05 pans npokarta,

usrotoBneHHoro nocne 1982 r. no FTOCT 380 n [OCT 19281; ¥, =1,1 - ans Bcero
ocTarnbHOro Npokara;

6) npu oTCYTCTBUM cepTudwKkaTa (Mo pesynbTatam WCCrefoBaHWiA mMeTanna
cormacHo 18.2.2, a Takke MO CBedeHVWsIM O BuAe Mpokata W BPeMeHu
CTpouTenbCTBa cregyet onpefenatb MapKy ctanm n HOpMaTI/IBHbIIZ LOOKYMEHT, no
KOTOPOMY ~W3rOTOBMEHA [aHHas MeTannonpoaykuus) - MO MUHUMAmbHBIM
3Ha4YeHuAM npejena TeKydeCcTu U BPEMEHHOro COrnpoTUBMEHUA B HOPMaTUBHOM

[OKYMeHTe ANs faHHOW NPOAYKLWN, ¥ =1,1;

B) B Cny4vasax Korga I/I,CLeHTI/ICpVILlVIpOBaTb CTanb He yaanocb, - N0 MUHUMarbLHOMY

pesynbTaTy UCMbITaHUNA, ¥y =1,1; R}. He [OMKHO 6bITh Gonblue 210 Himm 2.

[onyckaeTcsi He NPOU3BOAMUTL UCMbITAHUA MeTanna KOHCTPYKLUIA, B 3NeMeHTax

KOTOPbIX HOpPMarbHbIE HaNPsHKEHUst He Bbilue 165 HiMm 2.
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18.2.5 PacyeTHble COMPOTMBMEHWSI CBAPHbIX COEAWHEHUA  COXPaHAEeMbIX
KOHCTPYKLIWIA, NoAnexallmx PeKOHCTPYKLIMM UMM yCUNeHWto, crneayeT HasHavaTb C
YYeTOM Mapku CTanu, CBapoYHbIX MaTepuanos, BUAOB CBaPKK, MONOXEHWS! LLUBOB W
€noco60B UX KOHTPOIS, MPUMEHEHHBIX B KOHCTPYKLIMAX.

I'Ipvl OTCYTCTBUWN YCTAHOBIIEHHbLIX HOpMamu HeOGXO,D,I/IMbIX AaHHbIX JonycKkaeTcs
npyHUMaTh:

[ONS YrIoBbIX LUBOB ; ﬁf =0,7 n g, =1,0, cuutaa npu

atom ¥, =0,8;

ANS pacTsHYTbIX CThIKOBbLIX LUBOB 0558, B KOHCTPYKUMSIX,

M3roTOBNEHHbIX A0 1972 T., n 0,85 R}. - nocne 1972 r. [lonyckaeTcs yTOMHATb
HECYLLYI0 CMOCOGHOCTb CBapHbIX COEAVHEHW MO  pesynbTatam  WCMbITaHWi
06pa3LioB, B3SITbIX U3 KOHCTPYKLIM.

18.2.6 PacyeTHble CONPOTUBNEHUS CPE3Y U PacTsHKeHWo GOMToB, a Takxe CMATUI0
9NEMEHTOB, CoedMHAEMbIX 6OJ'ITaMI/I, criegqyet onpefensTb COMacHO yKasaHUAM
6.5. Ecnv HEeBO3MOXHO YCTaHOBWTbL KIlACC MPOYHOCTU GOMTOB, TO 3HAYeHUs
pacyeTHbIX COMPOTUBMEHU OAHOGOMNTOBLIX COEAVHEHW CriedyeT NpuHUMAaTh:

150 H/imm 2 u 160 H/mm 2.

18.2.7 PacyeTHble CONPOTUBIEHMS 3aKNENno4HbIX COeAMHEHWIA crieqyeT NpuHUMaTh
no Tabnuue 48.

Tabmvmua 48
HanpspkeHHoe || YcnosHoe pynna PacueTHoe COMpoTMBREHNE
cocTosiHue o0603HaveHe || coeAnHeHust (| 3aKkNenoYHoro coefuHeHus, Himm
2
cpesy n || cmsTUio
pacTsKeHo COeAVHAEMbIX
3aKnenok 13 || anemMeHToB
cTanM Mapok
Cr2, 09ra2
Ct3
Cpes R B 180 220 -
T
Cc 160 - -
PacTsbkenve R B,C 120 150 -
(oTpbIB r
roroBKM)
CwmsiTve B - -
Ry
c - -
Mpumeyanus
1 K rpynne B cregyeT OTHOCWUTb COEAWMHEHWS, B KOTOPbIX 3aKnemnku
NOCTaBMEHb! B OTBEPCTUS, CBEPNEHHbIE B COBPaHHbIX aNeMeHTax unv B AeTarnsix
MO KOHAYKTOpaM; K rpynne C- coefHeHWs1, B KOTOPbIX 3aKrenku nocTasseHbl B
OTBEpCTWSI, MPOAAaBIEHHble UMM CBeprieHHble 6e3 KoHAYKTopa B OTAEerNbHbIX
Aetansx.

2 [Mpy NPYMEHEHUN 3aKMENOK C NOTaWHLIMW MW NOMYNOTalHLIMU FONOBKaMu
pacyeTHble CONPOTUBIIEHUS 3aKIEeNOYHbIX COeﬂI/IHeHI/IIZ cpesy n cmMATUo crnegyet
MOHWXaTb YMHOXeHWEM Ha koaddmuueHT 0,8. PaboTa ykasaHHbIX 3aKrenok Ha
pacTsikeHWe He AONycKaeTCsl.

Ecnn B UCMOMHUTENLHON AOKYMEHTaLUM OTCYTCTBYIOT yKasaHusi o criocobe
06pa3oBaHNs OTBEPCTUIM U MaTepuare 3aknenok U YCTaHOBUTL WX MO UMEOLLMMCS
[aHHbIM He MPefCTaBMseTCs BO3MOXHbIM, pacyeTHble COMpOTUBREHUS criedyet
npuHMMaTh Nno Tabnuue 48 kak Ans coeAuHeHWt Ha 3aknenkax rpynnbl C u3 ctanm
mapku CT2.

PacueT 3aknenoyHbIx CoeanHEHUI CrieayeT BbIMOSHATL CornacHo dopmyrnam
14.2.9, npuHUmMas ; ; ; :

Y =1

18.3 YcuneHmne KOHCTPYKLUN
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18.3.1 KoHCTpyKumWW, 3KCrnyaTupyemble Npu MOMOXUTENbHON Temnepatype U
M3rOTOBMEHHbIE U3 KUMSILLEH MaroyrrepoaucTon cTanm, a Takke U3 Apyrux ctanei,
Yy KOTOpbIX MO pe3ynbTaTaM WCMbITaHWA 3HAYEHUs YOapHOW BSIBKOCTW HUXE
rapaHTUpPOBaHHbIX rOCY4apCTBEHHbIMW CTaHgapTamMu Mo ctanam  Ans  rpynn
KOHCTPYKLIMA B COOTBETCTBUMM C TpeGoBaHusMM npuroxenust B, He nopnexat
YCUNEHUIO 1N 3amMeHe Mpu YCrnoBun, YTO HaNpPsXXeHst B 3IeMeHTax 13 3Tux cTanen
He GyayT NpeBbilaTb 3HAYEHU, UMEBLUMXCS A0 PEKOHCTPYKUMU. Peluexvne o6
MCMOSIb30BaHWM, YCUNEHUN UM 3aMEHEe STUX KOHCTPYKLIMIA, ECIM SKCMyaTaums ux
He OydeT COOTBETCTBOBAaTb YKasaHHOMY YCMOBWIO, CrieAyeT MpuHUMaTh Ha
OCHOBaHUM  3aKIMOYEHUS  CMELManM3MPOBaHHOTO  Hay4YHO-UCCIIe[0BaTENbCKOro
MHCTUTYTAa.

18.3.2 PacueTHylo Cxemy KOHCTPYKLMM crefyeT npuHuMatb C  y4eToM
ocobeHHoCTel ee AeiicTBUTENbHOW paboTbl, B TOM YuCHe C y4eTOM hakTU4ECcKUX
OTKIMOHEHWI reoMeTPU4ecKoit hopMbl, pa3MepoB CEHEHWUIA, YCIIOBUI 3aKpenmneHust 1
BbINOSTHEHNS Y3IT0B CONPSXXEHUSI 3IEMEHTOB.

MpoBepoyHble pacyeTbl 3NIEMEHTOB KOHCTPYKLMIA N UX COEAUHEHMI cnedyeT
BbIMOMHATL C Y4E€TOM OBHapyXeHHbIX [edeKTOB 1 NOBPEXOAEHUA, KOPPOUOHHOTO
u3HoCa, (PaKTUYECKUX YCIIOBWUI COMPSKEHUS U onupaHusi. PacyeT aremeHToB
[0MycKaeTcs BbIMOMHATL MO AedOPMUPOBAHHON CXeme, MpUHUMast Npu 3TOM

K0ahdMLIMEHT ycroBuiA paboTbl ¥, = 1,0 Ana noavuymuin 4 n 5 Tabrmubl 1.

18.3.3 KoHcTpykuun, He yposneTBopsioume TpebosaHusm 15.7.1-15.7.5, 17.2 n
pasgenoB 7-9, 11-14 a Takxe TpeboBaHuam CI 20.13330 no orpaHUYeHuo
BepTUKanbHbIX nporwﬁos, OOIMKHbI 6bITb, Kak npaBumno, ycuneHbl U 3aMeHeHbl, 3a
VCKIIOYEHVEM Cry4aeB, yKasaHHbIX B JaHHOM pasgere.

OTKMOHEHUS OT reoMeTpr4eckon hopMbl, Pa3MEPOB 3MEMEHTOB W COEANHEHNI
OT HOMUWHarbHbIX, NpeBbiwaome aonyckaemble F[OCT 23118 wn CM 70.13330, Ho
HE MpPensTCTBYIOWME HOPMArbHOW SKCMryaTauun, MOryT He YCTPaHsTbCs npu
ycrnoBum obecneyeHunst Hecylleit CoCOBHOCTH KOHCTPYKLIUIA C y4eToM TpeGoBaHui
18.3.2.

(N3ameHeHHas pegakumsi, Mam. N 1).

18.3.4 [lonyckaeTcs He ycunvBaTh 3IEMEHTbI KOHCTPYKLWUIA, eCru:

X BEpTUKarbHbIE W FOPU3OHTambHbIE MPOrMbbl 1 NEepeMeLLEHNs MPeBbILLaoT
npefenbHble 3HaveHus, ycTaHosrieHHble CI1 20.13330, HO He npenAaTCTBYIOT
HOpMaJ‘IbHOIZ aKcnnyaTauum ucxoasa U3 TEXHONMOMMHYECKUX TpeﬁOBaHMVI;

WX TMBKOCTb MpeBbILLAeT npeaerbHble 3HaYeHusi, ycTaHoBneHHble B 10.4, HO
OTKITOHEHWSI MOJIOXEHNS! KOHCTPYKLIMIA He MPEBbILIAOT 3HAYEHWIA, YCTaHOBMEHHbIX
CM _70.13330, u ycunma B anemeHTax He OyayT BospacTaTb B npoLecce
,qaaneVlmeVl JKCnnyatauun, a Takxe B Tex Ccly4dasdax, Korga BO3MOXHOCTb
MCMOSIb30BaHWS TaKWX SMIEMEHTOB NPOBEPEHa PacyeTOM UM UCTIbITaHUSIMU.

(N3meHeHHas pegakums, Mam. N 1).

18.3.5 Tlpn ycuneHMn KOHCTPYKUWIA [OMyCKaeTCs Y4uTbiBaTb BO3MOXHOCTb
NpeABapUTENbHOTO HaNPSXKEHUS U aKTUBHOTO PEryrMpoBaHuWs YCUnui (B TOM Yucne
3a CYeT CBapku, U3MEHEHUI KOHCprKTI/IBHOIZ n pacquHoPl CXeM), a Takxe
ynpyronnactuieckylo paboTy cTanW, 3aKpUTMYECKYl paBoTy TOHKOCTEHHbIX
3MEMEHTOB M O6LUMBOK KOHCTPYKLIWIA B COOTBETCTBUN C AEMCTBYIOLLMMMN HOPMaMU.

18.3.6 KoHCTpyKuMM ycunmeHus W MeToAdbl €ro  BbIMOMHEHUS  [ODKHbI
npefycMaTpyBaTb Mepbl MO  CHIDKEHWIO  HeXenaTerbHbIX  [AOMOMHUTEMbHbBIX
[nedopmaLuii 3NIEMEHTOB B NPOLIECCe YCUMEeHNst B COOTBETCTBUM C 4.3.5.

Hecylas cnocoBHOCTb KOHCTPYKLWA B mpoliecce BbINOMHeHWst paboT no
yCUNeHnio aormkHa obecneunBaTbCs C YY4eTOM BMMSHWA OCrabneHnn ceveHuit
[IOMOMNHUTESbHBLIMI OTBEPCTUSIMU MOz, GONThI M BIMSIHWS CBaPKW.

B HeOﬁXO,CLI/IMbIX CrnyqasX B Nnepuod YCWUIeHuss KOHCTPYKUWMSA OO0SDkHa ObITb
MOSHOCTbIO UMM YaCTUYHO pasrpyxeHa.

18.3.7 B KOHCTpyKUMsIX 2-, 3-1 1 4-1 rpynn (CornacHo , aKcnnyaTupyembix npu
pacyeTHOM TemnepaType He Hwke MUHYC 45°C B HearpecCuMBHOW  Unn
cnaboarpeccuBHON cpepe, Ans obecneveHnss COBMECTHOW paboTbl AeTanein
YCUNEHUs U CYLLECTBYIOLLEN KOHCTPYKLUM AONYCKAETCSA NPUMEHSITL NPEPLIBUCTLIE
oraHrosbIe LLUBbI.

Bo Bcex Crly4qasX NpMMeHeHUs yrroBbIX LWBOB, KakK NpaBumno, criedyeTt HasHavaTb
MWHMMarnbHO HeobGXxoAuMble KaTeTbl. [lonyckaeTcsl KOHLEBble Y4acTKu LUBOB
NpoeKTMpoBaTb C KaTeToM GOMblUMM, Yem KaTeT MPOMEXYTOYHbIX Y4acTKOB, W
yCTaHaBnMBaTb UX pa3Mepbl B COOTBETCTBUM C pacyHeToM.

18.3.8 Mpu ycuneHum SnemMeHTOB KOHCTPYKLMA [OOMyCKaeTcs MPUMEHATb
KOMBMHMPOBAHHbIE COEAVNHEHWS: 3aKrenoyHble ¢ (PUKLIMOHHBLIMY; 3aKMenoyHble ¢
GonTamu knacca TO4HOCTM A,

18.3.9 B anemeHTax rpynn KOHCTpyKuuin 1, 2, 3 nnm 4 (cornacHo , NoABEepPXeHHbIX
npy yCUNeHuM Harpesy BCIIEACTBME CBapKy, pacyeTHOe HanpsikeHue 7; He

[OMKHO NPEBbILLATE 3HaueHuit 0,28, ;0,4 &) ; 0,6 &y urm 0,8 &, cooTBeTCTBEHHO.

HanpsbxeHne o crneayeT onpeaensTb OT Harpy3ok, AeiCTBYIOLWMX BO Bpemst
YCUMEHWsl, [N HEeYCUINEHHOTO CeYeHWsi C y4eToM (haKTUYEeCKOro COCTOSIHUSI
KOHCTPYKLIWIA (OCnabneHunii ce4eHusi, ICKPUBIEHWIA ANeMeHTa 1 Ap.).

Mpv NpeBbILLEHN YKa3aHHbBIX HANPsHXeHNI HEOOXOAUMBI Pa3rpy3ka KOHCTPYKLIWIA
1M noaBeneHne BpeMeHHbIX onop.
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18.3.10 Mpu pacyeTe 3MEMEHTOB KOHCTPYKLUIA, YCUNEHHbIX NyTeM yBenuyeHus
CeYeHus1, Kak NpaBuro, CrieAyeT y4nTbiBaTb Pa3Hble PacyeTHbIe COMPOTUBIEHUS
martepuaroB KOHCTPYKLUM U ycureHust. [lonyckaeTcs MpMHUMaTh OHO pacyeTHoe
CONpOoTUBIIEHNE, PAaBHOE MEHbLUEMY U3 HUX, €CIIN OHU OTNNYalTCA He Gornee yem
Ha 15%.

18.3.11 lNMpu pacyeTe Ha YCTOMYMBOCTb INIEMEHTOB MpPY LIEHTPArbHOM CXaTun U
cxatum ¢ m3rmbom AonycKkaeTcda NpuUHMMaTb AnA YCUINEHHOro cevYeHus B Lieriom
npuBeAEeHHOe 3HaYeHNe PaCHETHOrO COMPOTUBIIEHNS, BbIYUCTIEMOe Mo dhopmyrne

\ (216)

rae &, - pacueTHOe COMPOTUBIIEHWE OCHOBHOIO MeTasnra, onpefersiemMoe
cornacHo Tpe6oBaHuam 18.2.4;

k - koachpmLMeHT, BblUMCTISieMbIl No dopmyrne:

(217)

3peck Ry, - pacueTHOE CONPOTUBIIEHNE MeTarna YCUreHus:;

A, #A; - COOTBETCTBEHHO NMoLaAb U MOMEHT MHEPLIMM HEYCUIIEHHOTO CeYeHnst
3MeMeHTa  OTHOCUTENMbHO  OCW,  MEPNEHAMKYMSPHOW  NMOCKOCTM  NPOBEPKM
YCTONYMBOCTMY;

) fa - TO e, YCUINEHHOro CEe4eHnsi rieMeHTa B Lienom.

18.3.12 PacyeT Ha NpOYHOCTb U YCTONYMBOCTb ANIEMEHTOB, YCUIEHHbIX CNOCO6oM
yBenM4eHus cequw?l, Kak npaewno, crnegyet BbIMONHATE C y4eTOM Hal'lp;l)KeHI/IIZ,
CYLLECTBOBABLUMX B 3NleMEHTE B MOMEHT YCureHuss (C Y4eToM pasrpysku
KOHCTpYKUMi). [pu 9TOM crepyeT Y4WTbiBaTb HavarnbHble  UCKPUBIEHUS
31IEMEHTOB, CMELLEHNe LieHTPa TSHIKECTU YCUIEHHOTO CEeYEHUS| U UCKPUBMEHWS,
Bbl3BaHHbIE€ CBAPKO.

VCKpVBriEHWs OT CBapku Npy NpoOBepKe YCTOWYMBOCTK 3MIEMEHTOB Mpu
LEeHTpanbHOM CXaTun U CxaTun C n3rméom AO0NyCcKaeTCAa y4uTbiBaTb BBeAEHUEM

.

[[0MONHUTENBbHOTO KO3dhdMLEHTa yCroBuin paboTb

MpoBepKy Ha NPOYHOCTL 3NIEMEHTOB, AMst KOTOPbIX cornacHo 18.3.10 npuHATO
OfHO pacyeTHOe COMpOTMBIIEHNE, KPOMe pacyeTa no dopmynam (50), (51) n (105),
foryckaeTcsi BbINOMHATL Ha MOSHOe pacyeTHoe ycurive 6e3 yyeTa HanpsbkeHun,
CYLIECTBOBaBLUMX A0 YCUMEHWS, @ MNpU NPOBEPKE CTEHOK Ganok Ha MECTHyto
YCTOMYMBOCTb  [IOMYCKAETCA UCMOMb30BaTh  JOMONHUATENbHLIA  KO3dULIMEHT

ycroBuit paboTbl 0,8.

18.3.13 PacyeT Ha NpPOYHOCTb ANIEMEHTOB KOHCTPYKLUNA, YCUIMBAEMbIX METOAOM
YBENMUYeHUsi CeYeHUid, CrieflyeT BbIMOMHATL No (opmynam:

a) ANS LLeHTPasbHO-PacTAHYTbIX CUMMETPHUYHO YCUIMBAEMbIX 31IEMEHTOB - (5);

6) ANA LeHTParnbHO-CXaTbIX CUMMETPUYHO YCUIMBAEMbIX 3/IEMEHTOB
s (218)

rae ¥y = 0,95 - npu ycunenun 6e3 ncnonb3oBaHnsa cBapku

- NP YyCUNeHnn ¢ NCNONb30BaHNEM CBapKK;

B) ANA HECMMMETPUYHO YCUIMBAEMbIX LIEHTParnbHO-PacTAHYTbIX, LeHTparbHo-
CXaTbIX U BHELLEHTPEHHO-CXXaTbIX 351EMEHTOB

"'":lr"_-—!u._-ir =" (219)

rae 0,95 Ans KOHCTPYKLMIA rpynnbl 1;

=21 ANA KOHCTPYKUWIA rpynn 2, 3 n 4;

npn 0,6 cregyet npvHUMaThL , 34ecb Yy cneayet
onpegensTb kak B doopmyrne (218).

WarvGatoume momenTsl M, u M), crneayer onpepensite  oTHOCUTEMBHO
TMaBHbIX OCEN YCUNEHHOTO CeYEHMS.
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18.3.14 [lonyckaeTcsi He yCunMBaTb CYLIECTBYIOUME CTanbHbIE KOHCTPYKLIMK,
BbINOMHEHHbIE C OTCTyrneHveM oT TpeboBaHwii 14.1.7, 14.1.10, 14.2.2, 15.1.1-
15.1.3%,156.2.1, 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, npw ycrioBuu, 4To:

* TekCT [OKymMeHTa COOTBETCTBYeT opuruHany. B n.15 He npusoasTcs
n.n.15.1.1-15.1.3. - MpvmeyaHue narotoButens 6asbl AaHHbIX.

OTCYTCTBYIOT BbI3BaHHbIE 3TUMWU OTCTYNMEHUSIMA MOBPEXOEHUS 3MEMEHTOB
KOHCTPYKLINIA;

VCKMIOYEHb! M3MEHEHNS B HeGnaronpusaTHY0 CTOPOHY YCNOBWIA SKCMnyaTauum
KOHCTPYKLIWIA;

Hecyllasi CrMocoBHOCTb U XeCTKOCTb O0BOCHOBaHbl pPacyeToM C y4eToM
TpeboBaHnwii 18.3.2, 18.3.4, 18.3.9;

BbINONHAKOTCA MEPONpUATUA MO NMPeayrnpeieHnio yCTanocTHOrO 1 Xpyrkoro
pa3pyLUeHNss KOHCTPYKLWIA, Ha KOTOpble PpacnpoCcTpaHsloTcs ykasaHus 12.1.1,
12.1.3 n pasgena 13.

Mpy BLINOMHEHUM 3TUX YCNOBUIA AMNS NPOBEPOK YCTOMYMBOCTU LIEHTParnbHO-
CXaTblX 3YIEMEHTOB [OMYCKAeTCA NPUHUMATL TUN cedenus "& " BMecTo Tuna " A"
(cm. Tabnmuy 7 v Tabnumuy .1 npunoxenus [1).

MpunoxeHue A (cnpaBo4Hoe). MNepeyeHb
HOPMAaTUBHbIX JOKYMEHTOB

Mpunoxexue A
(cnpaBoyHoe)

CM2.13130.2012 CucTembl  MpOTUBOMOXapHOW  3awmTthl. ObecnevyeHve
OrHECTOWMKOCTH 06BEKTOB 3aLyThl. U3meHeHve N 1

CI20.13330.2011 "CHwlM 2.01.07-85* Harpy3ku 1 Bo3gevicTeus"

Cr128.13330.2012  "CHwul1 2.03.11-85 3awmra CTpoUTENbHBIX KOHCTPYKLUIA OT
Koppo3aun”

CI 35.13330.2011 "CHuMM 2.05.03-84* MocTbl 1 TpyGbI"

CI143.13330.2012 "CHwll  2.09.03-85 CoopyxeHusi MPOMBILLINEHHbBIX

npeanpuaTUiA

CI170.13330.2011 "CHuM  3.03.01-87  Hecyume 1  orpaxgaoume
KOHCTPYKLmK"

CI131.13330.2012  "CHwI1 23-01-99* CTpoutenbHas knumatonorms”

[OCT 380-2005 Cranb yrnepoguctast 06blkHOBEHHOTO KavecTsa. Mapku

[OCT 535-2005 [MpokaT copToBOW M (PaCOHHLIA U3 CTanu YrnepoavcToin
06bIKHOBEHHOIO kayecTBa. O6LLME TEXHNYECKME YCTIOBUS

[OCT 839-80 [MpoBoAga HEeW3onMpoBaHHble AN  BO3AYLWHbIX  JMHWA
anekTponepeayn. TeXHUYecKue ycriosus

[OCT 977-88 OTnmBKM cTanbHble. O6LLME TEXHNYECKME YCTOBUS

[OCT 1050-88 MpokaT copToBOI, KanMBpOBaHHbLIA, CO cheuuansHon
OTAENKON NMOBEPXHOCTU M3 YIMEepOAUCTON KayecTBEHHOM
KOHCTPYKLIMOHHOM cTanu. OBLye TEXHUIECKUe YCIIoBust

[OCT 1497-84 Metannbl. MeTogbl UCMbITAHWIA Ha pacTsPkeHne

[OCT 2246-70* Mposoroka cTanbHas cBapoyHas. TexHUYeckne yCrosus

[OCT 2601-84 CsapKa' MeTannoB. TepMUHbI U OnpeaeneHns OCHOBHbIX
MOHATUI

[OCT 3062-80* KaHat opuHapHon cBuBku Tuna JIK-O  KOHCTpyKuumn

1x7(1x6). CopTameHT
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FOCT 3063-80*

[OCT 3064-80*

[OCT 3066-80*

['OCT 3067-88

[F'OCT 3068-88

FOCT 3081-80*

FOCT 3090-73*

[OCT 3822-79

[OCT 5264-80

[OCT 5915-70*

[OCT 5927-70*

[OCT 6402-70*

[OCT 7268-82

[FOCT 7372-79*

[OCT 7669-80*

[OCT 7675-73*

[OCT 7676-73*

[OCT 7798-70*

[OCT 7805-70*

FOCT 8050-85

FOCT 8713-79

FOCT 8724-2002

[OCT 8731-87

[OCT 9087-81*

[OCT 9150-2002

KaHat opwuHapHon cBuBkM Tuna TK  KOHCTpyKUumM
1x19(1x6x12). CopTameHT

KanaT opguHapHoit ceuBkM Tuna TK  KOHCTPyKLMM
1x37(1x6x12x18). CopTameHT

Kanat pgBoiHon ceuBkm Tuna JIK-O  KOHCTpPyKLMM
6x7(1+6)+1x7(1+6). CopTameHT

KanaT cTanbHon ABOMHOM CBMBKM Tvna TK KOHCTPYKUMK
6x19(1+6+12)+1x19x(1+6+12). CopTameHT

KaHaT cTanbHOn OBOMHOM CBMBKM Tuna TK KOHCTPYKUWK
6x37(1+6+12+18)+1x37x(1+6+12+18). CopTameHT

Kanat pBovHoM cBuBkm Tuna JIK-0  KOHCTpyKUMM
6x19(1+9+9)+7x7(1+6). CopTameHT

KaHaTbl cTanbHble. KaHaT 3akpbiTbil HECYLMIA C OOHUM
croem 3eToobpa3Hol NPOBOMOKM U cepaevHukom Tuna TK.
CopTtameHT

Mposorioka 6umeTannmyeckas cTanemegHas.
TexHu4eckue ycrosus

PyyHas payroas cBapka. CoeauHeHuWs  CBapHble.
OcCHOBHbI€ TUMbl. KOHCTPYKTUBHbIE 3MEMEHTbI 1 pa3Mepbl

[anku WwecTurpaHHble knacca TodHocTy B. KoHeTpykumst n
pasmepbl

[anku WwecTurpaHHble Knacca To4HocTU A. KOHCTpYyKUmMs n
pa3mepbl

LLIan6bl NpyuHHbIE. TEXHUYECKMe yCroBust

Crane. Meton onpegeneHus CKITOHHOCTU K
MEXaHN4eCKOMy CTapeHUIO MO WCMBbITAHWI0 Ha yAapHbI
n3rm6

MpoBorioka cTanbHasi kaHaTHasA. TexHuYeckue ycrosust

KaHat pBonHoi cBvBkM Tuna JIK-PO  KOHCTpyKuumM
6x36(1+7+7/7+14)+7x7(1+6). CopTameHT

KaHaTbl cTanbHble. KaHaT 3akpbiTbil HECYLMIA C OOHUM
CINOEM KIMHOBMAHOW W OfHUM crioeM 3eToobpasHomn
NpOBOIIOKM 1 cepaeyHnkom Tuna TK. CopTameHT

KaHaTbl cTanbHble. KaHaT 3aKpbITblii HECYLMIA C ABYMS
CMOAIMW  KIMHOBWAHOW WM OAHUM Croem 3eToobpasHoi
npoBONokM 1 cepaeyvHukom Tuna TK. CoptameHT

BonTbl C LWecTUrpaHHOM rofoBKOW kracca TovHocTu B.
KoHcTpyKuusi u pasmepb!

BonTbl ¢ WecTurpaHHOW rorioBKOW Kriacca TOYHOCTM A.
KoHCTpyKuus 1 paamepb!

[Byokucb  yrmepoaa  rasoobpasHas M vaKas.
TexHuyeckue ycnosms

Caapka nop dntocom. CoeauHeHus cBapHble. OCHOBHbIE
TUMbl, KOHCTPYKTUBHbIE 3NIEMEHTbI 1 pasmMepbl

OcHOBHble  HOpMbl  B3auMMo3ameHsiemocTW.  Pesbba
MeTpuyeckas. [iuameTpsbl 1 Lwarm

Tpy6bl cTanbHble 6ecLuoBHbIe ropsiyenedopMUPOBaHHbBIE.
TexHuyeckue ycroBus

®drniockl CBapOYHbIe NaBreHble. TexHUYeckue ycrioBus

OCHOBHble ~ HOpPMbI  B3aumo3ameHsiemocTn.  Pesbba
meTpuyeckast. Mpodmnb
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[OCT 9454-78

[OCT 9467-75*

FOCT 10157-79*

FOCT 10605-94

FOCT 10705-80

FOCT 10706-76

FOCT 10906-78*

[OCT 11371-78*

FOCT 11474-76

FOCT 11533-75

FOCT 11534-75

[FOCT 14637-89

['OCT 14771-76

['OCT 14776-79

FOCT 14954-80

FOCT 16523-97

[OCT 17066-94

[OCT 18123-82*

FOCT 18126-94

[OCT 18901-73*

FOCT 19281-89

FOCT 19425-74

FOCT 21437-95

FOCT 21780-2006

[OCT 23118-99

Metannel. Meton ucnblTaHust Ha yAapHbI U3rMb npu
MOHWKEHHbIX, KOMHATHOW 1 MOBBILLEHHbLIX TeMnepaTypax

OriekTpoabl MOKPbITbIE  MeTarMyeckue [Ans  pyqHon
[lYroBOV CBApKW KOHCTPYKLMOHHBIX W TEMMOYCTOMUMBBIX
cTanei. Tunebl

AproH raszoo6pasHbIii U XMAKUIA. TexHUYeckue ycroBus

aiiku LWecTurpaHHble C AMaMeTpoM pe3bbbl CBbiLLe 48 MM
Knacca TouHocTH B. TexHuueckue ycnosus

Tpy6bl ~ CTambHble  3MeKTPOCBapHble.  TexHU4eckue
ycnosus

TpyGbl  CTanbHble  3MEeKTPOCBapHbIE  MPSIMOLLOBHbIE.
TexHuyeckue TpeboBaHus

LLlaii6bl kocble. TexHuyeckue ycroeust

LLlain6bl. TexHuyeckme ycroBust

Mpodmrv cTanbHbIe rHyThie. TeXHUYEecKne yCrosus

ABTOMaTUYECKas U NnomnyaBToMaTUYeckasi Ayrosasi cBapka
nog dmtocom. COefuHEHWs1 CBapHble MOA4 OCTPbIMM U
TynbIMU ~ yrnamu.  OCHOBHbIE  TWUMbI, KOHCTPYKTUBHbIE
3NeMEHTbI 1 pa3Mepbl

PyyHas pyroBasi cBapka. CoefuHeHus cBapHble nog
OCTpPbIMU un TynbiMn yrnamu. OCHOBHblEe TvNbI,
KOHCTPYKTUBHbIE 3SIEMEHTbI U pa3mMepbl

[MpokaT  TONCTONMCTOBOW M3 YIMepoaucTon  ctamm
06bIKHOBEHHOTO KayecTBa. TexHU4eckue ycrosus

[yroBas cBapka B 3alWMTHOM rase. CoeVHeHNsI CBapHbIe.
OCHOBHbI€E TUMbI, KOHCTPYKTUBHbIE 3NIEMEHTbI U pa3MepbI

OyroBas cBapka. CoeOvHEHWs CBapHble TOYEYHbIE.
OCHOBHbI€ TUbl, KOHCTPYKTUBHbIE 3TIEMEHTbI 1 pa3mepbl

Kanat pBoviHon cBuBkM Tuna JIK-P  KOHCTpyKUMK
6x19(1+6+6/6)+7x7(1+6). CopTameHT

[MpokaT  TOHKONMMCTOBOW W3  YrMepoavcToi  cTamm
KayeCTBEHHON W OOLIKHOBEHHOro kadvecTsa obLuero
HasHayeHusi. TexHn4eckne ycrioBust

MpokaT  TOHKONMMCTOBOW W3  CTamM  MOBbILUEHHON
NpOYHOCTU. TeXHUYeckre yCrioBust

Laitbbl. O6Lme TexHMYECKkne yeroBns

Bontbl 1 raiku ¢ gvameTpoMm pe3bObl CBbile 48 MM.
O6wpe TexHNYecKWe yCroBus

KaHaTbl cTanbHble. KaHaT 3aKpbiThlii HECYLMIA C ABYMS
crosiMm 3eToo6pa3HON MPOBOMOKM M CEPAEYHUKOM Tuna
TK. CoptameHT

MpokaT ©3 cTanM MOBbILWEHHOW npo4HocTU. O6me
TEXHUYECKME YCIOBUS

Bankn  pAByTaBpoBble M LUBennepbl  CTarbHble
cneuuanbHble. CopTameHT

Cnnaebl LMHKOBbIE aHTUPUKLMOHHBIE. Mapku,
TexHUn4eckue TpeﬁoBava n metoabl ncnbITaHU

Cuctema  ofecneyeHuss TOYHOCTU  FeOMETPUYECcKUX
napameTpoB B CTPOUTENLCTBE. PacyeTr TOYHOCTM

KOHCTpyKUMM  cTarbHble  cTpouTenbHble.  O6ume
TeXHU4EeCKe yCroBUs
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FOCT 23518-79

[OCT 24379.0-80

FOCT 24379.1-80*

FOCT 24705-2004

[OCT 24839-81

[OCT 25546-82

FOCT 26271-84

[FOCT P 54257-2010

[FOCT 27772-88

FOCT 28870-90

FOCT 30245-2003

FOCT P UCO 857-1-

2009

[OCT P NCO 898-1-

2011

FOCT UCO 4759-3-
2009*

[yroBas cBapka B 3aWWTHbIX razax. CoeguHeHUs cBapHble
nog OCTpbiMM U TynbIMU  yrramu. OCHOBHble TvNbI,
KOHCTPYKTUBHbIE 3SIEMEHTbI U pa3mMepbl

BonTbl dyHaameHTHble. ObLpme TexHuYeckue ycrnoBus

BonTbl dyHaameHTHble. KOHCTpYKLUSA 1 pa3mepb!

OCHOBHble  HOpPMbI B3anMO3aMeHSeMOCTH. Pe3bba
meTpudeckasi. OCHOBHbIE pa3Mepbl

KoHCTpyKumMM cTpouTenbHble cTanbHble. PacnonoxeHue
OTBEPCTUI B MPOKaTHbIX Npodwmnsax. Paamepb!

KpaHbl rpy3onoabeMHble. PexyiMbl paboTbl

MpoBorioka  nopolkoBasi — Ans  OYroBoW  CBapku
YINEepoAUCTbIX U HU3KOMErMpoBaHHbIX cTanen. Obuwwme
TeXHU4EeCKwe yCIoBUS

HapexHocTb CTpoWTEnbHbIX KOHCTPYKLMA U OCHOBaHWIA.
OcHoBHbIe NnonoxeHust n TpeboBaHus

MpokaT pAns  CTPOWTENbHLIX  KOHCTPYKUWA.  O6ume
TexHn4ecKkune ycrosus

Cranb. MeToabl ucnbITaHUs Ha pacTsbkeHve
TOJICTONIMCTOBOIO NpoKaTa B HanpasfeHUU TONWNHbI

Mpodmrv  cTanbHble [HYTbIE  3aMKHYTble  CBapHble
KBaApaTHble U MPSIMOYrofbHbIE AN CTPOUTENbHBIX
KOHCTPYKLMI. TexHU4eckue ycrosus

CBapka 1 poacTBeHHble npouecchbl. CroBapb. YacTtb 1.
Mpouecchl cBapku MeTannos. TepMUHbI 1 ONpeaeneHus

MexaHnyeckne cCBOMCTBa  KpenexHblX W3genun  u3
YIMepoancTbIX U NerMpoBaHHbIX ctanen. Yacte 1. Bontel,
BUHTbI U WMNWMBKN YCTAHOBMEHHBIX KMacCoB MPOYHOCTU C
KPYMHBIM 1 MENKUM LLarom pe3bobl

Wapenns  kpenexHble. [onyckn. Yacte 3. [Mnockue
Kpyrmble LWaibbl ana 6onrtos, BUMHTOB U raek. Knacchbl
To4yHoCTU An C

* BeposiTHO, owmbka opurvHana. Crnepyet untath: [OCT P UCO 4759-3-
2009. - MpvmeyaHre narotoBuTens 6a3bl AaHHbIX.

FOCT P UCO 8992-

2011

[OCT P UCO

17659-2009

FOCT P 52628-2006

[OCT P 52643-2006

FOCT P 52644-2006

[OCT P 52645-2006

FOCT P 52646-2006

W3penus kpenexHble. O6ume TpeboBaHus ans Gonros,
BUHTOB, LUMUIIEK U raek

Ceapka. TepMuHbl  MHOTOSI3blYHbIE  ANS  CBapHbIX
coeAVHeHNi

[ankn. MexaHn4eckue CBOWCTBa M METOAbI UCTIbITAHWIA

Bontbl M raiikn BbICOKOMPOYHbIe U Waibbl  Ans
MeTannMyeckux  KOHCTpyKuuiA. Ob6ume  TexHudyeckue
ycnosus

BonTbl  BbICOKONPOYHLIE C LUECTUTPAHHOW FOMOBKOW C
YyBEnM4YeHHbIM pasmMepoM nof K4 ANA MeTannimyeckux
KOHCTPYKLMI. TeXHUYeckue ycrosus

[avikn BbICOKOMPOYHbIEe LEeCTUrpaHHble C yBeNMYeHHbIM
pa3mepoM Mof, KoY Ans MeTaniMyeckux KOHCTPYKLIWIA.
TexHu4eckue ycrosus

LLlan6bl Kk BbICOKOMPOYHBIM GoTam Anf MeTanmM4eckmnx
KOHCTPYKLMIA. TexHnYeckune ycrnosust
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[OCT P 54257-2010 HapeXHOCTb CTPOWUTENbHBLIX KOHCTPYKLMA U OCHOBaHUNA.
OCHOBHbI€ NOMoXeHWs 1 TpeboBaHns

Mpunoxenve A (M3meHeHHas pepakums, Mam. N 1).

MpunoxeHune b (cnpaBo4yHoe). OCHOBHbIE
OyKBeHHble 0603Ha4YeHNA BeNIUYnH

Mpunoxexve b
(cnpaBoyHoe)
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- nrowaak ceveHunst 6pyTTo;

Ay, - NNowaab ceyeHus Gonra HeTTo;

Ay - nrowaab ceYeHns packocos;

Af - nrowwaab ceveHunst Nonku (nosica);

A, - nrowaab ceyeHns HeTTo;

A, - nnowaab ceyeHmnst CTEHKY;

Ay - NROWAAL CEYEHMSI MO MeTanNy YrroBoro Wea;

A,. - NNOLLAAL CeYeHUs No MeTarnsy rpaHuLbl CrnaBneHus;
E - Mopynb ynpyrocTu;
F -cuna;

& - Momynb cABUra;

fa - MOMEHT MHEpLIM ceveHus bpyTTo;

- MOMEHT NHEepLUn CeYeHusi BETBU;

I {3 - MOMEHTbI MHEPLUM CEYEHWs MOSICa U PacKOCOB hepMbl;
I, - MOMEHT HepLMM cederust pebpa, NnaHKK;

I,; - MOMEHT MHEpLMM ceueHmnst NpogorbHoro pebpa;

I - MOMEHT MHepLUW Npu CBOBOAHOM KpyUeHWUw;

T2 Iy - MOMEHTBI MHepLWN Cevernsi PYTTO OTHOCUTENbHO OCeit x —x 1 ¥ ~¥
COOTBETCTBEHHO;

fm , f_yn - TO Xe, Ce4YeHus HeTTO;

Ir.a - cexTopuarnbHbii MOMEHT UHEPLIUN CEYEHUS;

M - MOMEHT, u3rnbatoLLmii MOMEHT;

MX; MJ, - MOMEHTbI OTHOCUTENBbHO OCe X —x U ¥ ¥ COOTBETCTBEHHO;

N - npogonbHas cuna;

Ny - MOMOMHUTENbHOE yCurne;

My, - NIPOAOIbHAS CUMA OT MOMEHTA B BETBU KOSOHHbI;

£ - nonepeyHas cura, cuna capura;

(g - ycrioBHasi nonepeyHasi cuna s COEAMHUTENTbHBIX SNIEMEHTOB;

Q5 - YCIrOBHasi nonepevHas curna, npuxoaswascs Ha cucTemy nraHok,
pacnonoXeHHbIX B OOHOIN NIOCKOCTW;

Ry, - pacyeTHOE COMPOTMBIIEHWE PACTSKEHWIO (PyHAAMEHTHbIX 6OMTOB;

Ry - pacyeTHOe COMPOTMBIIEHNE PACTSHKEHMIO BbICOKONPOYHbIX GONTOB;

Rpp - pacyeTHOE CONPOTUBIIEHME CMSATUIO OJHOGOMTOBOTO COBMVHEHMST;

Kj; - pacyeTHOe ConpoTUBIEHNe cpe3y OfHOBOITOBOTO COEUHEHUS;

Ry - pacyeTHoe ConpoTHBIEHWNE PaCTSHKEHIO OAHOBONTOBOMO COEAMHEHUS;

Rpyy - HOPMATMBHOE COMPOTWBIEHWE CTarm GONMTOB, MPUHMMAeMoe paBHbIM
BPEMEHHOMY COMPOTMBIIEHNIO o MO  FOCYAapCTBEHHbIM CTaHgapTam U
TEXHUYECKUM YCIoBUAM Ha 60]'ITbI;

Ry, - pacueTHoe conpoTuBreHne pacTsxeHuno U-o6pasHbix 605ToB;

Ry - HOpMATMBHOE COMPOTUBIEHWE CTarM GOMTOB, MPUHUMAEMOE PaBHbIM
npegeny TeKy4yecTu 2 no rocygapCTBeHHbIM CTaHgapTaM W TeXHUYeCKUM

ycnosusiM Ha 6onTbl;

R.; - pacuyeTHoe COMPOTWBIEHWE [AMAMETPanbHOMY CXaTWio KaTkoB (Mpu
cBOBGOIHOM KacaHW1 B KOHCTPYKLIMSIX C OTPaHUYEHHOI NOABWKHOCTbIO);

Ry - pacyeTHoe COMpOTMBIIEHWE PACTSHKEHMIO BbICOKONPOYHOM NPOBOOKY;

Ry - pacueTHOe COMPOTMBIIEHNE MECTHOMY CMSITWIO B LIWMMHLPUYECKMX
LWapHupax (Landax) nNpu nroTHOM KacaHuu;



Ry - pacyeTHoe COMPOTMBIIEHWE CTanM CMSITUIO TOPLIEBOM NOBEPXHOCTM (MpK
HaMM4YUM MPUTOHKM);

R - pacyeTHOE CONPOTUBIIEHWE CTarM CABUY;

Ru - pacuyeTHOoe COMPOTUBIIEHWE CTamy PacTSHKEHUIO, CXaTuio, u3rmby no
BPEMEHHOMY COMPOTUBIEHWUIO;

Run - BpPEMEeHHOe COonpoTMBIieHWe CcTann, MpuUHMMaemoe  paBHbIM
MWHMMarbHOMY 3Ha4YeHW0 Ty NO roCYAapCTBEHHbIM CTaHAapTaM U TeXHUYECKUM
YCNOBUAM Ha CTarb;

Rv - pac4yeTHoe COonpoTUBEHWE CTanu ycTanocTu;

Rys - pacuyeTHOe COMPOTUBIEHWE YITIOBLIX LUBOB CPe3y (YCMOBHOMY) NO
veTanny LWBa;

R,y - pacyeTHoe COMPOTMBIIEHUE CTLIKOBbIX CBApHbIX COEAWHEHWI
pacTsPKEHMIO, CXATUIO, U3TUBY MO BPEMEHHOMY COMPOTUBIEHMUIO;

me - HOpMaTMBHOE COMpOTUBMEHWE MeTanna wsa no BpPEMEHHOMY
CONPOTUBIIEHUIO;

Rws - pacyeTHOE COMPOTMBIIEHNE CTHIKOBbIX CBapHbIX COeAVHEHWIA COBUIY;

Rwy - pacyeTHOe COMPOTMBIIEHWE CTbIKOBbIX CBapHbIX COEAMHEHUI
pacTsPKeHWIo, CXATUIO, U3rMBY Mo Npeaeny Teky4ecTw;

R,; - pacyeTHoe COMPOTMBIIEHWE YIMOBbIX LIBOB Cpe3y (YCMOBHOMY) Mo
meTanny rpaHnLbl cniaBneHns;

R} - pacyeTHOe COMpPOTWMBIIEHWE CTanu PacTshKeHWIo, CxaTuio, u3rmby no
npegeny Teky4ecTu;

Ryr - 70 e, ans nonku (nosica);
Ry - T xe, Ans cTeHKM;
Ry - npepen TekydecTu CTanu, MpuHUMaeMbiii PaBHBIM 3HAYEHUIO Mpeaena

TeKy4eCcTu o, MO roCyAapCTBEHHbIM CTaHAapTaMm W TeXHUYECKUM yCroBUsiM Ha
cTanb,

& - cTaTM4eckuint MOMEHT CBUraeMoln YacTu ceveHust GpyTTO OTHOCUTENBHO
HeWTparnbHon ocu;

W, W}. - MOMEHTbI COMPOTUBIEHUSI Ce4EHUst BPYTTO OTHOCUTENBHO OCEN x — x
n Y ~¥ coOTBETCTBEHHO;

W, ; W, - MOMEHTbI COMPOTUBIIEHNSI CEYEHUs 151 CKATON M PACTSIHYTOMN MOSKU
COOTBETCTBEHHO;

W s W:,.,, - MOMEHTbI COMPOTUBIEHUS CEYEHUSA HETTO OTHOCUTENBHO OCel x — x
n .Y ~¥ coOTBETCTBEHHO;

& - WMpuHa;

byr - pacueTHas WMpKHa;

&7 - umpmHa nonku (nosicay;

&, - WMpuHa BeICTYNaloLLEi YacTu pebpa, ceeca;

Cy; €y - KOI(MUMEHTHI A pacyeTa C y4eTOM pasBUTWS MIaCTUHECKWX
nedopmaumii npy n3rmée OTHOCUTENBHO ocel x —x, ¥ ~F¥ COOTBETCTBEHHO;

4 - anametp otBepcTusi 6onTa;

el - HapYXHbIM AMaMeTp CTepxHs GonTa;

k - 9KCLIEHTPUCUTET CUrbl;

- BbICOTE;
%4 - pacyeTHasi BbICOTA CTEHKM;
ky, - BbICOTA CTEHKM;

iuim - PAANYC MHEPLIMM CEYEHNST;

- HaVMeHbLLNIN PagnyC UHEPLIN CEYEHNS;

i Iy - PaguyCbl VHepuWn CeYeHVst OTHOCUTENlbHO ocen x-x wny-Jy
COOTBETCTBEHHO;

k¢ - kaTeT yrroBoro wea;



{, - AnuHa, nporer;

- IMVHa CTOMKM, KONOHHbI, Pacropku;

I3 - AnvHa packoca;

lgr - pacueTHas fnmMHa;

Iy - AMVHa NaHery nosica (epmbl UMM KOMOHHBI;
;- ANvHa nnaHKkw;

Iy - ANYHa CBapHOrO LLBA;

I {,. - pacyeTHblE ANMWHBI 3fIEMEHTA B NIIOCKOCTSX, NEPMNEHAUKYNSIPHBLIX OCAM
x—x nJ¥ Y COOTBETCTBEHHO;

#2 - OTHOCUTENbHbI QKCUeHTpucuTeT b

ty - paguyc;
- TONWWHa,

- TONWHA NOrkK (nosica);
£,y - TONWMHA CTEHKY;
G ¢ - OTHOLLEHWE NIOLLAAe CEHEHMI NOMKK (Nosica) U CTEHKN ;

& 75 B - KO3(PMUMEHTbI ANA pacyeTa YIoBOrO LiBa COOTBETCTBEHHO MO
MeTanny LBa 1 Mo MeTarny rpaHvLbl CrnaBrieHns;

i - KOADULIMEHT yCrioBuin paboTbl GONTOBOrO COeANHEHMS;

¥. - KO3(DMUMEHT yCcroBwii paboTbl;

Ff - KO3XDMUMEHT HAAEXHOCTY MO HarpysKe;

¥ - KOIDMLIMEHT HAZEXHOCTY MO MaTepuany;

“Fn - KOI(PULIMEHT HALEXHOCTU MO OTBETCTBEHHOCTY;

Yy - KanXbVILWIeHT HageXHoCTu B pacyeTax no BpeMeHHOMY COMNPOTUBIIEHNIO;

s - KOA(OULMEHT HALEKHOCTH MO YCTOMYMBOCTU CUCTEMBI;

? - KOAPULIMEHT BIMSHUSA (DOPMbI CEHEHUS;

* - TMBKOCTb ;

% - ycrioBHasi 'MbKocTb ;
hgf - MPUBEAEHHAS MMBKOCTH CTEPXKHS CKBO3HOTO CEYEHMST;

?\gf - YCriOBHasi NpviBedeHHasi MMOKOCTb CTEpXHS CKBO3HOTO CeYeHust

}\f - yCrioBHas rMbGKoCTb cBeca nosica "

;\f,l - ycrioBHas rMbKOCTb MOSICHOMO NncTa "

Ay - YCIIOBHAs TMGKOCTb CTEHKM ;
hyf - NpepenbHast yCrioBHasi iMBKOCTbL CBECA Nosica (NOSICHOro NCTa);

P - NPEAENbHas YCHOBHAS MBKOCTb CTEHKM;

hy; My - pacueTHble MGKOCTU BMIEMEHTa B MIOCKOCTSIX, MEPrEHANKYTISIPHBIX
ocsAM x —x U .Y~V COOTBETCTBEHHO;

|o] - aBconioTHas BEMMUMHA HOPMANBHOTO HAMPSKEHNST;
T - MECTHOE HampsiKeHue;

Oy, Ty - HOpPMasnbHble HanpPsXeHWs, napannenbHble oCaM x —x W Yoy
COOTBETCTBEHHO;

# - KacaTenbHOe HanpsxeHue;

- KO3(PMLIMEHT YCTONYMBOCTY NPU LIEHTPanbHOM CxaTum;
©x(p) - KOIPMUMEHT YCTONHMBOCTY NPKN CHATUM,

@y - KO3PULIMEHT YCTOMYMBOCTU Npy n3rnbe;



©, - KO3(PDMLIMEHT YCTOMUMBOCTM NPU CXaTUMN C U3TMGOM;

ey - KOIMUUMEHT YCTONYMBOCTU NPU CXATUM C MTMBOM B 4BYX MIIOCKOCTSIX.

MpunoxeHue B (cnpaBo4yHoe). MaTtepuans! ans
CTaNnbHbIX KOHCTPYKLUNA U UX pacyeTHble
COMNpPOTUBIEHUSs

Mpuvnoxexue B
(cnpaBo4Hoe)

pynnbl cTanbHbIX KOHCTPYKLUA

Mpynna 1. CBapHble KOHCTPYKLMM* NGO uX anemeHTbl, paboTaroupe B 0cobo
TsKkenblx  ycroeuax  (cornacHo FOCT 25546), B TOM 4uCne MakCUMarkbHO
CTecHslloWe pa3BuTWEe nracTuieckux Aedopmaunin  wnvm  nopBepraoupecs
HEMOCPeCTBEHHOMY — BO3[AEUCTBUIO  AUHAMUYECKUX**,  BUOGPALMOHHBIX  UNM
NOABWKHBIX Harpy3ok [noakpaHoBble Ganku; Gankm paboyux nrowagok; Ganku
nyTell  MOABWXHOTO ~TPaHCMOPTa; 3NIEMEHTbl  KOHCTPYKLMWIA  BYHKEPHbIX 1
pa3rpy3ouHbIX 3CTakad, HEenocpeACTBEHHO BOCMPUHUMAIOLLMX —Harpysku OT
NOABWKHBIX COCTABOB; IMaBHble Ganku 1 purenn pam npu AMHaMUYECKON Harpyske;
NPOIETHbIE CTPOEHWSI TPAHCMOPTEPHBIX ranepen; acoHKu epM; CTEHKM, OKpaiiku
AHVLL, KOMbLa >KECTKOCTW, Nrasalolme KpbilW, MOKPbITUA pe3epByapoB w
rasronbAepos; 6yHkepHble 6arnku; 06onoykn napabonmueckux 6yHKkepos; cTanbHble
06004k cBOGOAHO CTOSALWMX AbIMOBBIX TpYD; CBapHble crneuuanbHble onopbl
GonbLUMX MepexofoB IMHUA anekTponepeaayn (BI) Bbicoton Gormee 60 M;
3MEMEHTbI OTTSKEK MaYT U OTTSHKEYHBIX Y30B].

* KOHCTPYKLMSt Unn ee aneMeHT CHUTAOTCS UMEIOLLMMU CBapHble COeaNHEHNS,
eCnnM  OHM pacnosioXeHbl B MecTax ,CLeVICTBVIﬂ 3HAYUTESbHbIX PacYeTHbIX

pacTArMBaOLLMX HanpsxeHun ( I unm ) 6o B
MecTax, [Ae BO3MOXHO pa3pylUeHWe CBapHOTO COEAMHEHWs, Hanpumep W3-3a
3HAUYUTENbHBIX OCTATOYHBIX HAMPSKEHWUIA, YTO MOXET NPUBECTMU K HEMPUrOAHOCTU K
JKcnnyataummM KOHCTPYKLUUKU B LieSIOM.

** KOHCTPYKLUM OTHOCSITCS K MOABEPraloLMMCSt BO3AEWCTBUIO ANHAMUYECKNX
HarpysoKk, ecrni OTHOLLeHWe aBCOMTHOTO 3HAYEeHWUs HOPMArbHOTO HAaNPSKEHWS,
BbI3BAHHOTO  AMHAMWYECKOW  Harpy3kol, K CYMMapHOMYy pacTArvsaioLemy
HanpshXeHWIo OT BCEX Harpy3oK B TOM e ceveHun a »0,2.

Fpynna 2. CsapHble KOHCTPYKUMM JMBO WX 3remeHTbl, paboTatoume npu
CTaTUYECKOW Harpy3ke Npu HarmMuUm pacTAMMBaIOLLMX HaNpshkeHUN [chepMbl; pyureni
pam; Ganku nepekpbITUA U MOKPbLITUIA; KOCOYPbl NECTHUL; OBOMOYKN CUIIOCOB;
onopsl BJ1, 3a ucknioueHnem ceapHbix onop 60nbLLnX Nepexoos; Onopbl OLMHOBKM
OTKPbITbIX ~ pacnpefenuTenbHbIX — YCTPOWUCTB  moacTaHuui  (OPY);  onopbl
TPaHCMOPTEPHbIX ranepeit; NPOXeKTOPHbIE MauTbl; NIEMEHTbI KOMGUHUPOBAHHBLIX
0nop aHTeHHbIX coopyeHuit (AC) 1 apyrvie pacTsHyTbIe, pacTAHYTO-n3rnbaemble 1
usrmbaemble 3MeMeHTbI], @ Takxe KOHCTPYKLMM W WX SMEeMEHTbl rpynnbl 1 npu
OTCYTCTBUM CBapHbIX COEAUHEHUI 1 Bankn noABECHbIX NyTeid U3 AByTaBpOB MO
[OCT 19425 v [4] npu HaNV4MK CBApPHbIX MOHTaXHbIX COEAVHEHWIA.

(N3meHeHHast pegakums, Uam. N 1).

pynna 3. CBapHble KOHCTPYKUMM IMGO UX 3NeMeHTbl, paboTatoume npu
CTaTM4ECKOMN Harpy3ke, NPeNMYLLECTBEHHO Ha CXaTue [KOMOHHbI; CTOMKM; ONOPHbIE
NIUTbI;  3MEMEHTbI  HacTUrMa MepekpbITUA;  KOHCTPYKLMKM, MoadepivBatoLLme
TexHororMyeckoe 0GOpyAOBaHWe; BepTUKamnbHble CBSI3W MO KOMOHHaM ¢

HarPSKEHNSIMU B PACHETHBIX CEYEHMSIX CBsi3ein CBbile 0,4 &) ; aHkepHble, Hecylume
U MKCUPYIOLLIME KOHCTPYKLMM (OMOpbI, PUren ecTKuX nonepeyvH, cmvkcaTopsl)
KOHTaKTHOW CeTU TpaHCrnopTa; onopbl nog oGopyaosate OPY, kpome ornop noa
BbIKIKOYATENM; 3NIeMeHTbl CTBONOB U GalueH AC; KOMOHHLI GETOHOBO3HbIX 3CTakaz,;
MPOroHbI MOKPLITUIA U ApYre CXaTble U CKATO-U3rMbaeMble 3MemMeHTbI], a Takxke
KOHCTPYKLIMM 1 X 3TIEMEHTbI TPYNMbl 2 MPU OTCYTCTBUM CBAPHBLIX COEAUHEHWIA.

Fpynna 4. BcnomoraTenbHble KOHCTPYKLMM 3AaHWA W COOPYXeHUn (CBSA3M,
KpPOMe yka3aHHbIX B rpynne 3; anemeHTbl haxBepka; NecTHULbI; Tpanbl; MoLaaKy;
OorpaxaeHus;  MeTarnioKOHCTPyKUun kabenbHbIX KaHarnos; BCrnomMoraTesibHble
3MeMEHTbI COOPYXKEHWIA 1 T.M.), @ TaKkKe KOHCTPYKLIMM 1 UX 3MEMEHTbI rpynnbl 3 npu
OTCYTCTBUM CBAPHbBIX COEAUHEHWIA.

Mpumevanns
1 Mpu Ha3HauyeHun cTamm Ans KOHCTPYKUMA 3[4aHUA UM COOpYXeHun | ypoBHs

otBeTcTBeHHOCTM Mo [OCT 27751 Homep rpynnbl KOHCTPYKUMIA crepyeT
YMeHbLUIaTb Ha eauHuuy (Ans rpynn 2-4).

2 Mpn TonumHe npokata f »40 MM HOMep rpynnbl KOHCTPYKUWA creayeT
yMeHbLIaTb Ha eauHuuy (ans rpynn 2-4); npu TonwwHe npokarta £t <6 MM -
yBenMuMBaTh Ha eauHuLly (Ans rpynn 1-3).

Tabnuua B.1 - HazHayeHne cTanm B KOHCTPYKLIMSIX U COOPYXEHUSX

Mapka ctamm no YcrnoBus  NpYMEHEHWst CTanu  Mpu  pacyeTHoWn
Temneparype, °C

t2-45 -45>¢ 2-55 ¢<-55
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C235 || CT3kn2, [ S | S | S| - - - - -
Ct3nc2
C245 || C13nc5 P (V| | | | S 3
C255, || Ct3cn5 + x Ix - II- |- U P | - +
C285
C345, 0or2C 13 2 -3 13 (121- 1[4 |4 [[2 |-
C375 12 (4 ||4 12 (12 |[4 15 (|15 ||um
3
7
wnm
12

0O603HayeHus1, NpuHATLIE B Tabnmue B.1:

3HaK "+" O3HayaeT, YTO [aHHyl0 CTanb CrefyeT MPUMEHsTb; 3Hak "-"
03HayaeT, YTo [aHHylo CTarnb He criesyeT NPUMEHsITb; 3Hak "X' O3HavaeT, YTo
[aHHyl0 CTanb MOXHO MPUMEHSTb MPU  COOTBETCTBYIOLEM  TEXHUKO-
3KOHOMUYECKOM 060CHOBaHMN.

Mpumeyanus
1 Ana ctarm C345 n 09r2C paHbl kaTeropum TpeGoBaHUin MO yaapHou

BSA3KOCTU COOTBETCTBEHHO B uucrmTene no [OCT 27772, B 3HameHaterne - no
[OCT 19281.

2 lMpokaT u3 cTanu C npegenoMm Teky4yecTn 390 H/mm: 2 cnegyer
HasHa4vaTb cornacHo TpeboBaHusim Tabrmy, B.3 n B.4

Tabnvua B.2 - Ctanm anst Tpyo

Mapka rOCT Ycrnosve npuMeHeHus cTanm npu pacyeTHou
cTanm Temnepatype, °C
(TonuwmHa,
MM)
-45 45> ¢ > -55 1¢-55

LANS TPYNN KOHCTPYKLWIA

Betakn  rocT  |legees [[pmes || sgees [|sgeen || ageee | agees |- |- [[4eee
(a0 4) 10705*

BCt3kn [OCT - Ll | i - - - -
(4,5-10) 10705*

Berane rocT  |sgees [l apees || sgwes | wowee || a2 {12 [agee
(n055) ||10705*

BCt3nc [OCT +6 +6 +6 - - +6 - |- |[+6
(6-10) 10705*

BCt3cn [OCT |- - - - +5 - - -
(6-10) 10705*

BC13nc [OCT - +4 +4 - - +4 - -

(5-15) 10706**

BC13cn FOCT - - - - +4 - - -
(5-15) 10706**

20%** FOCT |+ + - - - - I
8731
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09r2Cc*** | FOCT

8731

+

+ ‘

* 'pynna B no Tabrmue 1 COCT 10705.

+ H- H- ‘- H-

** Mpynna B ¢ gononHuTensHbIMK TpeboBaHusimm no 5.1.4 TOCT 10706.

*** Kpome onop BJ1, OPY n KC.

**** BecCLUOBHble ropsiyefedopMUPOBaHHbIe TPYObl U3 yka3aHHbIX Mapok
cTanm AonyckaeTcsi NPUMEHsTb ANA 3MEMEHTOB creumnarnbHbIX onop 6ombLunx
nepexopos BJ1 BbicoToit 6onee 60 m (rpynna KOHCTPYKUMiA 1); Mpu 3TOM OHK
[OMKHBI YAOBNETBOPATL TPe6OBAHWAM NO YAAPHOI BA3KOCTU:

- 3 ctarm mapkv 20 nmpu pacuyeTHoW Temnepatype ¢ > -45°C  (npu
Temnepartype ucnbiTaHui MuHyc 20°C) He meHee 30 [K/cm > ¢ 2 ;

- u3 ctanu mapku 09M2C npu pacyetHon Temnepatype -45°C -55°C (npu

Temnepatype ucnbiTaHuin mMuHyc 40°C) He meHee 40 [x/cmM2 npu TonwmHe
cTeHkr 1o 9 mm 1 35 [x/cm - npu TonwmHe cTexku 10 Mm 1 Gornee.

0O603HayeHus], NpuHATbIE B Tabnvue B.2:

3Hak "+" 03HayaeT, YTO AaHHyl0 CTanb cregyeT NpUMeHsTb; 3Hak "-"
0O3Ha4yaeT, YTO AaHHyl cTanb He credyeT NpUMeHsTb; Ludpa y 3Haka "+"
03HaYaeT KaTeropuio cTanm.

MpumeyaHue - Tpy6bl, NocTaBnsemMble Mo ApYrMM CTaHaapTam u TY, B ToM
yucne 3apy6exHoro npousBOACTBA, CriedyeT HasdHayaTb MO COracoBaHUIO C
opraHu3sauyen - pa3paboTYMKOM HACTOSILLMX HOPM.

Tabnmua B.3 - Hopmupyemble nokasaTenu yaapHoi BS3KOCTYW NpokaTa

PacueTHas Ipynna || Mpepen TekydyecTv npokata, H/mMm
TemnepaTypa, || KOHCT-
°C

pyKLWit
290 290 390
490
390 490
MokasaTenm ynapHoi BsakocTu, [xk/cm 2
KCA || KCV KCV KCV KCV

npv TemMnepaType UcnbiTaHWiA Ha yaapHbIn u3rmb, °C

+20 |[+20 |0 |[-20|[-20 |-40 [-40 ||-60 | -60

t2-45 1,2,3 |29 |34 |- |- 34 |- 34 |- 40

455255 |1 29 |- - 134 |- 34 |34 |- 40

2,3 29 |- 34 |- 34 |- 34 |- 40

£ < -55 1,2,3 |29 |- - |34 |- 34 |- 34 |40
MpumeyaHns

1 KCA - ypapHas BsiskocTb 06pa3uoB Tuna 1 no [OCT 9454, ucnbiTaHHbIX
npu Temnepatype +20°C, ¢ U-o6pa3HbiM Hagpesom nocre AedopMaloHHOro
cTapeHus;

KCV - ynapHas BsizkocTb 06pa3uoB ¢ V-06pa3HbiM Hagpesom (Tvn 11 no
[OCT 9454).

2 B TONCTONMCTOBOM MpoKaTe WCMbITHIBAIOTCSA nonepedHsle obpasiibl, B
PaCoOHHOM 1 COPTOBOM - NMPOAOIIbHbIE.

Tabnvua B.4 - TpeboBaHWsi MO XMMUYECKOMY COCTaBy

HopmaTvBHble CopepxaHue anemeHToB*, % (He Gonee) [, % (He
COMPOTMBREHNsT  CTanu, 6ornee)

Himm C,y
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[ F 5
290 022 0,040 0,045+ B
290 390 0.14 0,035 0,035 045
390 490 0,12 0,015*** 0,015%** 046
490 590 0,13 0,015 0,010 047
590 0,15 0,010 0,005 0,51

* TMpepenbHble OTKMOHEHWUS MO XMMMYECKOMY COCTaBy B FOTOBOM MpokaTe no
[OCT 27772.

** B cnyyae TepMuyeckoit 06paboTku, HanpaBrieHHON Ha U3MenbYeHne 3epHa,
& £0,025%.

i 0,020%.

MpumeyaHua

1 YrnepoaHbiii akBuBaneHT (C; , %) crieqyeT onpeaensito no dopmyrne

me O, Mn, 5t, Cr, M, Cu, IV, Nb, Mo, P - MaccoBble JONMM 3IEMEHTOB,
0/D.

2 ina cTanei ¢ HOpMaTUBHBLIM CONPOTMBIEHMEM 290 390 H/mm
[0MNyCKaeTCA NoBblLLEeHVe coaepxanusa yrmepoaa Ao 0,17% no cornacoBaHuio ¢
opraHusaumen - coctaButenem HopM. [Ans ¢acoHHbIX Npodmnei ¢ HOpMaTUBHBIM
conpoTuenexnem 390490 H/mm F < pgonyckaeTcs cogepxaHue docdopa Ao
0,030% wu cepbl o S 20,025% no cormacoBaHui C opraHusauuen -
COCTaBUTENEM HOPM.

Tabrmua B.5 - HopmaTuBHble M pacyeTHble COMPOTUBMEHUSI MPU PACTSHKEHUM,
CoKaTUM W KU3rMbe NMCTOBOTO, LUMPOKOMOMOCHOTO YHUBEPCAmNbHOTO M (haCOHHOTO
npokarta

Cranb TonuwmHa HopmaTtueHoe PacyeTHoe
n o [OCT || npokata®, conpoTuBneHne** COMpOTUBIIEHNE ™ ™
27772 MM npokara, Hivm Ry npokata, H/mm
Fam £ &
C235 Ot2p08 /235 360 230/225 350/345
C245 "2"20 245 370 240/235 360/350
CB.20"30 |/235 370 230/225 360/350
C255 0O12"20 245 370 240/235 360/350
CB.20"40 |/235 370 230/225 360/350
C285 0Or2"10 275 390 270/260 380/370
CB.10"20 |/265 380 260/250 370/360
C345 0or2"20 325 470 320/310 460/450
CB.20"40 |/305 460 300/290 450/440
"40" 80 285 450 280/270 440/430
"80 "100 |/265 430 260/250 420/410
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C345K OoT4"10 345 470 335/330 460/450
C375 "2 "20 355 490 345/340 480/465

CB.20"40 (335 480 325/320 470/455
C390 OT4"50 390 540 380/370 525/515
C440 "4"30 440 590 430/420 575/560

Ce.30"50 | 410 570 400/390 555/540
C590 Ot 10" 40 590 685 575/560 670/650
C590K

* 3a TONWMHy hacoHHOrO MpokaTa crneayeT NPUHUMATh TOLLMHY NOTKU.

** 3a HOpMaTUBHOE COMPOTUBIEHVE MPUHSATBI rapaHTUPOBaHHbIE 3HAYEHUs!
npegena Teky4ecTU U BPEMEHHOro  COMpoTUBMEHUS, NpPUBOAUMbIE B
roCyA4apCTBEHHbIX CTaHA4apTaX Uinn TEXHUYECKUX YCIroBUSX. B Tex crnyyasx, Kkorga
3TU 3Ha4YeHus B TOCYOaAPCTBEHHbIX CTaHAapTax WM TEeXHUYECKUX YCIoBUSIX

npvBedeHbl TOMbKO B OQHOW CUCTEMe eduHMUL, - (KFC/MM ¥y, =), HOpMaTuBHble
conpoTnenenns (H/MM ) BbIYUCTIEHBI YMHOXEHWEM COOTBETCTBYIOLLMX BEMMYUH Ha
9,81 ¢ okpymenvem no 5 H/mm. [llo cormacoBaHuio C oOpraHu3auuen -
cocTaBuTENeM HOPM  [OMyCKaeTCs MNpUMEHEHWe 3HaYeHUn HOpPMaTMBHbIX
COMPOTMBEHWUIA, OTMNYHBIX OT NMPUBEAEHHBIX B HAacTosLel Tabnmue B.5.

*** BHayeHWst pac4ETHbLIX COMPOTUBIIEHUI NOMyYeHbl AeneHneM HOpMaTUBHBIX
COMPOTMBNEHWI Ha KO3(PMLIMEHTbI HaAeXHOCTM Mo MaTepuary, onpedeneHHble
B COOTBETCTBMM C 3.2, C OKpyrneHmeM Ao 5 H/mm . B uucnutene npeacrasneHb!
3Ha4Y€eHWs1 pacYeTHbIX COMPOTUBIEHWIA NpokaTta, noctasrnsiemoro no FOCT 27772
(kpome ctamm C590K) mnm gpyrolt HOpMaTWBHOW [OKYMEHTaLuW, B KOTOPOW
1cnornb3yeTca npoleaypa KOHTpons cBoncTB npokata no [OCT 27772 ( 1,025),

B 3HameHaTene - pacyeTHOe COMPOTUBIIEHWE OCTarbHOrO MpoKaTa Mpu “y =
1,050.

Tabrmua B.6 - HopmaTvBHble M pacyeTHble COMPOTMBIIEHWUS MPU PaCTSHKEHWM,
cxatum 1 usrmbe Tpyd

Mapka ctamm || FOCT TonumHa || HopmaTtusHoe PacyeTHoe
CTEHKNn, conpoTusrieHue, conpoTuenieHve,
MM Hivm R}m H/mm
Rzm Ry Ru
BCt3kn, [OCT o 10 225 370 215 350
BCt3nc, 10705
BCt3cn
BC13nc4, [OCT 4-15 245 370 235 350
C13cn4, 10706
20 [OCT 4-36 245 410 225 375
8731
MpymeyaHns

1 HopmaTuvBHble conpotusnenus ans Tpy6 ua ctanm mapku 09M2C no FOCT
8731 ycTaHaBnMBalOTCA MO COMALLEHUIO CTOPOH B COOTBETCTBUAM C
TpeGoBaHUSIMU 3TOTO CTaHAAPTa; PacYeTHbIE COMPOTUBIIEHWUSI - COMMacHo 5.2
HaCTOSALLMX HOPM.

2 [ins Tpy6 Mapok cTaneii u TOMLWMH, NOCTaBMsieMblX MO APYrUM CTaHAapTam u
TY, ponyckaeTcsl HasHaYeHWe HOPMATUBHBIX U PACHETHbIX COMPOTUBIIEHWIA MO
COIMacoBaHMio C OpraHu3aLuell - CocTaBUTENEM HOPM.

Tabrmua B.7 - PacyeTHble COMPOTUMBIIEHUS Mpokata CMSITUIO  TOpLIEBOW
NOBEPXHOCTU, MECTHOMY CMSATUIO B LIUNIMHAPUYECKNX LUAPHUPAX, AVaMeTparibHOMY
CXaTUIo KaTKoB
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Bpewmeriroe PacueTHoe conpoTuereHune, H/mm 2
CconpoTuBrEeHue,
H/imm 2
CMATUIO
TOpLieBON MeCTHOMY B || AMameTpansHomy
NMOBEPXHOCTY LUNMHAPUYECKUX CXaTUIO KaTKoB (mpu
(Mpv  Harmumu || LWapHUpax (Landax) | CBo6oAHOM KacaHum
R npu MOTHOM || B KOHCTPYKLUMSIX C
MpUroHKki) p orpaHu4eHHow
KacaHun Ry
NOABWKHOCTbIO) Fg
360 351/343 176/171 9/9
370 361/352 180/176 9/9
380 371/362 185/181 9/9
390 380/371 190/185 10/10
400 390/381 195/190 10/10
430 420/409 210/204 10/10
440 429/419 215/209 1111
450 439/428 220/214 1111
460 449/438 224/219 1111
470 459/448 229/224 11/11
480 468/457 234/228 12/12
490 478/467 239/233 1212
510 498/486 249/243 1212
540 527/514 263/257 13/13
570 556/543 2781271 14114
590 576/562 288/281 14/14
MpumeyaHne - B Tabnuue ykasaHbl 3HAYEHUS PaCYETHbIX COMPOTUBIIEHW,
BblUMCEHHbIE MO chopmynam pasgena 6 npu ¥y, =1,025 (B uicnutene) u y, =
1,050 (B 3HameHaTene).

Tabnuua B.8 - PacueTHble ConpoTMBEHNst OTNMBOK U3 YriiepoaucTomn cTanu

HanpsixetHoe cocTosHme \/gnoaHoe PacueTHble conpoTtvenenus, H/mm 2
oboshauerne , OTNMBOK W3 YrMepoaucToil cTamm
Mapok
15N 250N 350N 45N
PactsikeHne, cxatve wn &, 150 180 210 250
n3rd
Cpgur R 90 110 130 150
5
CwmsiTne TOpLEBON R 230 270 320 370
NOBEPXHOCTU (npu| “F
Har4uy NPUroHKK)




CwmsiTne MecTHoe 8| & 110 130 160 180
LMNMHO PUYECKUX i
WwapHupax (uandax) npu
NIOCKOM KacaHun

[vameTpansHoe  cxatvie R 6 7 8 10
KkaTkos npu ceoBoaHom| <
KacaHuM (B KOHCTPYKLIMSX
c OorpaHN4eHHoN
NOABWKHOCTbIO)

Mpumeyanne - PacyeTHble CONPOTMBIEHWS OTMMBOK W3 HWU3KONErmpoBaHHOW
cTanv, nocTaensieMon no ApyrMM ctaHgapTam U TY, B TOM uucne 3apybexHoro
NPOU3BOACTBA, CriedyeT HasHayaTb MO COrMacoBaHWI0 C  OpraHusauuen -
CoCTaBuTENEM HOPM.

Tabnvua B.9 - PacuyeTHble CONpOTUBIIEHUS] OTNMBOK M3 CEPOro YyryHa

Hanps»keHHoe cocTosiHve || YcnoBHoe PacuyeTHble conpoTuenenus, Himm
o60o3HaueHe B
s, OTNMBOK M3 CEeporo uyryHa
Mapok
CY15 [[CY20 (C4Y25 |CY30
PacTsbkeHve LeHTparnbHoe 55 65 85 100
1 n3rvb
CxaTve LueHTpanbHoe W R, 160 200 230 250
n3rnd
Cposur R 40 50 65 75
5
CwmsiTne TOopLEeBOW R 240 300 340 370
noBepXHOCTH (npm || ~F
Har4uy NPUroHKK)

MpunoxeHue I' (cnpaBo4Hoe). Matepuansi Ans
COeANHEHUN CTanbHbIX KOHCTPYKLUMN

Mpunoxexwue
(cnpaBo4Hoe)

Tabnuua I.1 - MaTepuansl Ans cBapku, COOTBETCTBYIOLLME CTanm

Cranb MaTtepuans! Ans cBapku
B nog  dunocoMm (Mo || MOPOLLKOBOA || MOKPbLITEIMM
yrnekucrnom (| COCT 9087) NpOBOSIOKON || anekTpodamu
rase (no (nolOCT|( n o[OCT
[OCT 8050) 26271) 9467)
mwwm B €ro
cmecu c
aproHom (ro
[OCT
10157)
Mapka Tun

anekTpoaa

CBapOYHOI MPOBOIIOKU ANs || dntoca || NopoLLKOBOM

aBToOMaTU4eCcKon n I'IpOBOJ'IOKVI
MeXaHVISVIpOBaHHOFI CBapku
(no FCOCT 2246)

Ce-08r2C Cs-08A AH-348- (| MN-AH-3 342,

290 AH-60 Mn-AH-8 342A

H/imm 2

Cs-08M'A MNoK- 346*,
56C**** J46A
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290 H/mm Ce-10rA** || AH-17-M 3507,
3 AH-43 350A
990 H/mMm AH-47 -
2
Cs-10r2** || AH-348-
A
Ce-10HMA || MdK-
BECH
590 Cs-08r2C Cs-10HMA (| AH-17-M|| MMN-AH-3 360
Ce- MdK- MnN-AH-8
H/mm: 2 08XICMA BEC***
Ce- Ce- 370
10Xr2CMA || 08XH2rMO

* onoc AH-60 n anektpoabl Tvna 342, 346, 350 creadyeT NpUMeHsTb ANs
KOHCTPYKLMIA rpynn 2, 3 Npy pac4eTHbIX TeMnepatypax -45°C.

** He npymeHsTb B codeTaHum ¢ dortocom AH-43.

** NOna droca AH-348-A Tpebyetcs [OOMOMHUTENbLHBIA KOHTPOMbL
MexaHW4YeCKUX CBOWCTB MeTara LiBa npu cBapke COEAMHEHWI 3MIEMEHTOB BCexX
TOMWWH NpY pacyeTHbIX TemnepaTypax & < -45°C 1 TonwwH cBbille 32 MM - npu
pacyeTHbIX TemnepaTypax £ 2 -45°C.

**** Kepamuueckui doritoc no [5).

Mpumeyanne - [lpu COOTBETCTBYIOLIEM TEXHWUKO-3KOHOMWUYECKOM
060CHOBaHWM ANst CBAPKN KOHCTPYKLIMIA paspeLuaeTcst CNoNb3oBaTb CBAPOYHbIE
mMatepuarnb! (NPOBOMOKK, rioChl, 3alLWTHbIE rasbl), He yka3aHHble B HacTosILLen
Tabnvue. Mpn 3TOM MexaHWYeckve CBOMCTBa MeTanmna LUBa, BbIMOHAEMOro C UX
NPUMEHEHNEM, [OMKHbI BbITb HE HUXE CBOMCTB, 0GECNEYMBaEMbIX NPUMEHEHEM
MaTepu1arnoB COrMacHO HacTosLen Tabnuue.

Tabnvua .1 (M3meHeHHas pepakuwms, Asm. N 1).

Tabrmua .2 - HopmaTuBHble M pacyeTHble COMPOTUBMEHWSI MeTanna LIBOB
CBapHbIX COe,EWIHeHVIl’I C yrnosbiMu WBaMn

CBapoyHble Matepuarib R Ry, Hium
Himm 2 2

TUN anekTpoaa Mapka NpoBOIIOKN

(no COCT 9467)

342, D42A CB-08, CB-08A 410 180

346, D46A CB-08IA, 450 200

350, 350A CB-082C, Cs-10rA, MM-AH- {490 215
8, MNr-AH-3

360 CB-08I2C*, Cs-10HMA, Cs-||590 240
102

370 CB-10XM2CMA, Cs- | 685 280
08XH2IrMO

385 - 835 340

* TorbKO AMst WBOB C KateTom & <8 MM B KOHCTPYKLMSIX 13 CTanm ¢ Npefienom
Tekyyectv 440 Himm > i = v Gonee.

Tabnvua .3 - TpebosaHua k GonTam Npy pasnuyHbIX YCIIOBUAX UX NPUMEHEHNS

PacueTHas Knacc npoyHocT 6GonmmoB u TpeboBaHMA K HUM B
Temnepatypa, °C || KOHCTPYKLMSX
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He pacc4yUTbiBaEMbIX Ha || paccYuUTbIBaeMbIX Ha
ycTanocTb ycTanocTb
npu pabote 6onToB Ha
pacTshkeHne cpes pacTshkeHne cpes
1nm cpes 1nm cpes
-45 56 56 5,6 5,6
- 58 - -
8,8 8,8 8,8 8,8
10,9 10,9 10,9 10,9
- 12,9 - 12,9
-45 -55 56 56 5,6 5,6
8,8 8,8 8,8* 8,38
10,9 10,9 10,9* 10,9
R 12,9 - 12,9
>t 2-55 5,6 5,6 - 56
8,8* 8,8 8,8* 8,8
10,9* 10,9 10,9* 10,9
- 12,9 - 12,9
* C TtpeboBaHMeM uUCMbITaHUst Ha pa3pbiB Ha kocon waibe no 6.5 OCT P
52627

** B coorBercTBuM C U3meHeHnem N 1 B [Mpunoxenun A "HopmaTuBHble
ccbinkn” CIM 16.13330 o6o3HayeHne TOCT P 52627 3ameHeHo Ha [OCT P UICO
898-1-2011. B yactTu uameHeHwit, kacatowmxcs [Mpunoxenus I, UameHeHvem 1
npepnaraeTcs TorbKo MUckmiodeHne cebirku Ha FOCT P 52627. BeposiTHo, owwmbka
MN3meHeHusi N 1. - MpumMeyaHue narotoBunTens 6asbl 4aHHbIX.

Tabnumua M4 - Mapku cTanu dyHAaMeHTHbIX 60MTOB M YCNOBKS MX NPUMEHEHUS

KoHcTpykuumn HopmatvBHbIV || Mapkn cTarmm  npu  pacyeTHow
[OKYMEHT Temnepatype , °C
-45 -45-55 2.55

KoHcTpykumm, kpome onop || COCT 535 Cr3nc2, C13nc4, -
BO3AYLLUHBIX TIMHUNA
anekTponepenayu, Ct3cn2 Crt3cn4 -
pacnpefenuTenbHbIX
YCTPOWCTB W KOHTaKTHOW
cetn

FOCT 1050 20 - -

FOCT 19281 |f- 09r2c-4* |09r2c-

[na U-o6pasHbix GonTos, | COCT 535 Ct3nc4, - -
a Tawke dyHOAMEHTHbIX
6onToB OMop BO3AYLLUHbIX C13cn4 - -
TWHWIA  3neKTponepeaaun,
pacnpeaenuTenbHbIX
YCTPOWCTB W KOHTaKTHOW
cetn
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FOCT 19281 - 09r2c-4* |09r2C-
P

* [lonyckaeTcs npumeHeHne apyrvx ctanen no FOCT 19281 kateropuu 4.

** [lonyckaeTcsi npuMeHeHue apyrnx ctanev no FTOCT 19281 kaTteropum 6.

Tabrmua .5 - HopmaTvBHble COMPOTMBREHWst CTarm GOnToB W pacyeTHble
COMNpOTMBEHUS! OAHOBOMTOBLIX COEAUHEHWIA CPEe3Y U pacTsixeHuto, H/mm

Egacc_lcz 522 g(;iﬂocm 6onTos Romn . By, Ryt
5,6 500 300 210 225
58 500 400 210 -
8,8 830 665 330 450
10,9 1040 935 415 560
12,9 1220 1100 425 -

** BeposTHO owmbka opuruHana. Cnepyet uwtate: [OCT P 52627. B
cootBeTcTBUM C U3meHennem N 1 B Mpunoxennn A "HopmatusHble ccbinku" CI
16.13330 o6o3HayeHne [OCT P 52627 3ameHeHo Ha [OCT P NCO 898-1-2011. B
4acTu n3MeHeHwit, kacawoumxcst Mpunoxenns [, U3ameHenvem 1 npegnaraetcs
TOnbKO UckmnoveHne cebinku Ha FTOCT P 52627. BeposiTHo, owmbka N3meHeHns N
1. - MpumeyaHwue n3rotoBuUTENs 6a3bl AaHHbIX.

Tabnmua .6 - PacyeTHble COMPOTMBMEHWSI CMATUIO 3NIEMEHTOB, COEAUHSIEMbIX
6ontamn

Bpewmetoe COMPOTUBIEHNE || b e tHLie conpoTtueneHus, H/mm2,
CTanm COBANHAGMBIX SNEMEHTOB CMATUIO 3NIEMEHTOB, COEQNHAEMbIX 6onramun
R » HiMM Ry
Kracca TO4HOCTM A || KlaccoB TOMHOCTM 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
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570 H 890 H 750

590 920

MpymeyaHue - 3HaYeHUss pacHeTHbIX COMPOTUBIEHWN, YKasaHHble B Tabnuue,
BbIYMCIIEHb MO hopMyriaM pasgena 4 HacTOsILMX HOPM C OKpyrreHuem fo 5

Himm B, .

Tabnumua I'.7 - PacuyeTHble CONPOTMBIEHNSI PACTSHKEHUIO (DyHAAMEHTHbIX 6OTOB

HomuHanbHeii PacueTHble conpoTueneHus , Himm 4 , 6onros us ctanm

AvameTp 6onToB, MM | mapok
no [OCT 535* no [OCT 19281*
C13nc4, Ct3nc2, Ct3cnd4,| 09r2C-4, 09r2C-6
Ct3cn2

12, 16, 20 200 265

24,30 190 245

36 190 230

42, 48, 56 180 230

64,72, 80 180 220

90, 100 180 210

110, 125, 140 165 210

* PacyeTHble cOMpoOTUBREHWs GONMTOB M3 ApyrX Mapok cTareit cregyet
BbIYMCMATL MO opMynam pasfena 6 HacTOALLMX HOPM.

Mpumeyanus
1 Ctanb no FOCT 535 gorkHa nocTaBnsTbesi no 1-1 rpynne.

2 3HaveHVst pacyeTHbIX COMPOTUBIEHUIA, YkasaHHble B Tabnuue, BblYUCTIEHbI
no cpopmyrnam nyHkTa 6.6 HaCTOSILLMX HOPM C OKpyrrieHeM Ao 5 H/mm .

Tabrnmua .8 - HopmaTvBHbIE W pacyeTHble COMPOTUBIEHUS PaCTSXEHWO
BbICOKOMPOYHbIX 6ornToB 13 ctarm 40X no FOCT P 52643

S;MVIHaJ‘IbeII;I AvameTp pesbbbl , Bon» HiMM Ry, Hivm2

16, 20, (22), 24, (27) 1078 755

30 900 630

36 800 560

42 650 455

48 600 420

MpumeyaHne - Pa3vepbl, 3akOYeHHble B CKOOKM, MNPUMEHsITb  He
pekomeHayeTcs.

Tabrmua I".9 - Mnowaam cevenns 6GonTos
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4, mm |16 (18) |20 (22) |24 (27) |30 36 42 48
4 2,01 ||2,54 |3,14 ||3,80 ||4,52 ||5,72 |[7,06 (10,17 || 13,85 || 18,09
cM

Abn

om2 1,67 ||1,92 ||2,45 |[3,03 (/3,53 ||4,59 ||5,61 ||8,16 (11,20 || 14,72
MpumeyaHus

1 MNrowaam ceyeHnsi GONTOB AMaMETPOM CBbilLe 48 MM criedyeT NpyHUMaTh
no COCT 24379.1.

2 Pa3mepsbl, 3aKknio4eHHble B CKOGKW, He PEeKOMEHOYeTCsi NPUMEHsITb B
KOHCTPYKLUsAX, kpome onop BJ1 n OPY.

Tabrmua .10 - dusmyeckMe XxapaKTepUCTUKM MaTepuanoB AfA  CTanbHbIX
KOHCTPYKLMIA

XapakTepucTuku 3HaveHve

MnoTtHocTb 2, KM% :

npokara 1 cTanbHbIX OTIIMBOK 7850
OTNMMBOK W3 YyryHa 7200
Koadhp1umeHT MHeHoro paclumpenus o, °C-1 0,12:10-%

Mogynbe ynpyroct &, Himm &

NpOoKaTHOW CTarm, cTanbHbIX OTIMBOK 2,06-10

OTMMBOK M3 YyryHa Mapok:

CUY15 0,83:10
CY20, CH25, CH30 0,98:10
Ny4KOB U NpsifieV napannenbHbiX NPOBOMOK 1,96-10

KaHaToB CTalbHbIX:

cnuparbHbIX U 3aKPbITbIX HECYLLWX 1,67-10
[BONHOM CBUBKW 1,47-10
[ABOWHON CBMBKM C HEMETaNMMYECKUM CEPAEYHUKOM 1,27-10

Mopaynb chBura npokaTHoOW cTanuM M CcTanbHblIX OTMBOK , | 0,79-10
H/mm &

KoadbdpmumeHT nonepeyHon gedopmauimm (MyaccoHa) 0,3

MpumeyaHne - 3HayeHnss Moayns  yNpyrocTM [faHbl ANl KaHaToB,
NpeABapuTEnbHO BbLITSHYTLIX YCUNMEM, paBHbIM He MeHee 60% paspbiBHOMO
yCUIusi ANs KaHaTa B LiesioM.

Tabrnmua .11 - dusunyeckre xapakTepUCTMKM NPOBOAOB U NMPOBOSOKN

HaumeHoBaHne maTtepuanos Mapka n | Mogynb Koadbdpuument
HOMUHarbHOe || ynpyrocTu , (| nMHeinHoro
ceyeHve, MM H/MM o pacwmpeHus ,

°c-1
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AntoMUHMEBbIe  MpoBofa Mo
[OCT 839E

MeoHble  nposoga  no FOCT
839E

CraneanomvHeBble nposoga no
[OCT 839E npu oOTHOLWEHUM
nrowaaen anoMUHUA K cTamu,
paBHOM:

6-46,25

0,65

4,29-44,39

7,71-48,04

1,46

12,22

18,2-418,5

BumeTtannuueckas ctanemegHas
npoBsosioka no[OCT 3822
[MamMeTpoM, MM:

1,6-44

A, AHIT; 16-4
800

M; 4-4800

AC, ACK;
ACKTl, ACKC

10 n Gornee

95

120 v 6oree

150 1 6ornee

185 1 6ornee

330

400 1 500

BECM1

0,630-10

1,300-10

0,825-10

1,460-10—+

0,890-10

0,770-10

1,140-10—#

0,665-10-4

0,665:10

1,870-10

1,900-10—#

0,23-10

0,17:10

0,192:10

0,139:10

0,183:10

0,198-10

0,155:10

0,212:10

0,212:10

0,127:10

0,124-10

FOCT 839E n [OCT 3822.

MpymeyaHmne - 3HayeHnss Maccbl NPOBOAOB U NPOBOMOKU CrieAyeT NpUHMMaTh Mo

MpunoxeHue [ (o6a3atensHoe).
KoadcduumeHTbl ansa pacyeta Ha

YCTOﬁHMBOCTb HeHTpanbHO- " BHELEHTPEHHO-

CXaTbIX 3JIeMeHTOB

Mpunoxexve
(obsi3aTenbHoe)

Tabnmua [1.1 - KoadhmLmeHTbl yCTOWYMBOCTM NPU LIEHTPanbHOM CxaTum

YcroBHast MGKOCTb KoadhdmumenTsl ¥ ang Tvna cevenns

@ b [
0,4 999 998 992
0,6 994 986 950
08 981 967 929
1,0 968 948 901
1,2 954 927 878
14 938 905 842
16 920 881 811
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2,0

2,2

24

2,6

2,8

3,0

32

34

3,6

3.8

4,0

4,2

4,4

46

4,8

5,0

52

54

5,6

58

6,0

6,2

6,4

6,6

6,8

7,0

72

74

7,6

78

8,0

8,5

9,0

900 855 778
877 826 744
851 794 709
820 760 672
785 722 635
747 683 598
704 643 562
660 602 526
615 562 492
572 524 460
530 487 430
475 453 401
431 421 375
393 392 351
359 359 328
330 330 308
304 304 289
281 281 271
261 255
242 240
226
211
198
186
174
164
155
147
139
132
125
119
105
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
Mpvmeyanme - 3HaueHusi koaddmLmreHToB B Tabrmue yBenuyeHsl B 1000 pas.

Tabnmua [1.2 - KoachdmumeHTbl BIMsiHUS (hopMbl ceveHust

Tun Cxema cevyeHuns n SKCLeHTpucutet 3HaueHusa 7 npu
ceve-
Hua
0 5 %35
0,1 5 5 20 0,1 5
5
20
1 - 1,0 1,0 1,0
2 - 0,85 0,85 0,85
3 - 0,75+0,02% 075+0,02% ||9-8°
4 - 11 1,1
5 0,25 1,2 1,2
05 1,25 1,25
1,4-0,02% 1.3
1,0
6 -
ns ns




7 -
8 0,25 1,0 1,0
0,5 1,0 1,0
1,0 1,0
1
9 0,5 1,0 1,0
1,0 1,0
10 0,5 14 14 14 14
1,0 16 1,35+0,05| 1,6
m
2,0 1,8 1,3+0,1 1,8
m
11 0,5 1,65 1,45+0,04 (/1,65
ke
1,0 24 1,8+0,12 ||2,4
ke
1,5 - - -
2,0 - - -
Mpumeyaxns
1 Ans TUNOB ceYeHwit 5-7 Npu nogcyeTe 3HaYeHUin nrowasb BepTUKarbHbIX SNIEMEHTOB MOMOK HE CreAYyeT YUNTbIBaTb.
2 [Insi TUNOB CeYeHuit 6-7 3Ha4YeHns 75 CreayeT NPUHUMAaTh PaBHBIMU 3HAYeHWAM T AN TUna 5 Npy Tex e 3HaYeHnsx

Tabnmua [.3 - KoadpdmumneHTbl yCTONYMBOCTN #; NPU BHELIEHTPEHHOM CXaTuu
CNMOLLHOCTEHYATbIX CTEPXHEN B NMOCKOCTW AEeNCTBUSI MOMEHTa, CoBrnaatoLLei ¢
MI0CKOCTbIO CUMMETPUMN

YcnosHast

3HaueHue &, npu npuBefeHHOM OTHOCUTENTbHOM
rMBKoCTb

SKCLIEHTpUCUTETE #gr

0,1 025 [|0,5 (0,75 |[1,0 |[1.25 (1,5 (1,75 [2,0
0,5 967 922 (I850 ([782 |[722 |[669 ||620 (577 | 538




1,0 925 854 (778 (711 |[653 |[600 (563 (520 | 484
15 875 804 ||716 |647 (593 | 548 (507 (470 (439
2,0 813 742 ||653 (/587 |[536 |[496 ||457 (425 | 397
2,5 742 672 ||587 |[526 |480 | 442 | 410 |[383 |[357
3,0 667 597 [|520 (465 |[425 |[395 (/365 (342 | 320
3,5 587 522 (/455 (/408 |[375 |[350 (/325 (/303 | 287
4,0 505 447 ||394 |[356 ||330 |309 (289 |[270 (/256
4,5 418 382 ([342 (310 |[288 |[272 ||257 (242 | 229
5,0 354 326 |[295 |[273 ||253 (239 (225 215 (/205
55 302 280 ||256 |[240 ||224 |212 {200 |[192 ((184
6,0 258 244 ||1223 |(210 ||198 | 190 |[178 |[172 (/166
6,5 223 213 ||196 || 185 |[176 |[170 |[160 | 155 |[149
7,0 194 186 ||173 || 163 |[157 (152 | 145 | 141 | 136
8,0 152 146 ||138 ||133 (128 (121 || 117 || 115 | 113
9,0 122 117 ||112 |[107 |/ 103 | 100 | 098 |096 | 093
10,0 100 097 (|093 (091 |[090 |[085 (081 (080 |079
11,0 083 079 (|077 (076 |[075 |[073 (071 (069 | 068
12,0 069 067 (064 (063 |062 |060 (059 (059 |058
13,0 062 061 |[|054 (053 |[052 |[051 (051 (050 | 049
14,0 052 049 (049 (048 |[048 |[047 047 (046 | 045

Mpoporkexne Tabmmupbl .3

Ycnosras 3HavyeHUe i, npu npyBeAEeHHOM OTHOCUTENBHOM
mMokocTb

SKCLIEHTPUCUTETE Hgr

25 30 |35 ||40 |45 |50 |55 |60 |65
0,5 469 417 ||370 ||337 |307 |[280 (/260 |237 |/222
1,0 427 382 |[341 ||307 (283 (259 |240 |225 | 209
15 388 347 |[312 ||283 ||262 (240 (223 |207 | 195
2,0 352 315 ||286 ||260 |[[240 (222 |206 |[193 (/182
25 317 287 ||262 |[238 |[220 ||204 (190 (/178 | 168
3,0 287 260 1238 |[217 |[202 |[187 (175 /166 | 156
35 258 233 (1216 |[198 |[183 |[[172 (162 /153 |/ 145
4,0 232 212 ||197 (/181 | 168 |[158 (149 | 140 |[135
45 208 192 |[178 ||165 | 155 | 146 |[137 |[130 |[125




5,0 188 175 || 162 ||150 |[(143 ||135 |[126 (120 | 117
55 170 158 | 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 (1043 (042 | 041 {040 | 040 {039 | 039

OxoHuanue Tabrmubl .3

Yenoswan 3HaueHne v, npy  NPYBEAEHHOM  OTHOCWTENbHOM
MbKocTb
9KCLIEHTpUCUTETE #igp
7,0 80 |[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
15 182 163 | 148 134 114 (1099 082 ||070
2,0 170 153 || 138 125 |[107 ||094 079 ||067
25 158 144 (1130 118  |[101 ||090 076 || 065
3,0 147 135 | 123 112 ||097 ||086 073 ||063
35 137 125 (/115 106 ||092 ||082 069 || 060
4,0 127 118 ||108 |[098 | 088 | 078 066 || 057
45 118 110 (/101 093 | 083 |075 064 || 055
50 111 103 (095 |[088 | 079 |072 062 ||053
55 104 095 |(089 | 084 075 ||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
11,0 050 048 |[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
MpumeyaHus

1 3HayeHus koadbmLmeHToB @, B Tabrmue ysermyeHbl B 1000 pas.

2 3HaveHus @, crepyeT NPUHUMATb He BbilLe 3HAYEHU ¥ .

Tabnmua .4 - KoadbdMLMeHTbl YCTONYMBOCTU #, MNpU BHELLEHTPEHHOM CXaTuu
CKBO3HbIX CTEpXHel B TMMOCKOCTM [EUCTBUS MOMEHTa, CcoBrajatolein ¢
MOCKOCTbIO CUMMETPUN

Ycnosran 3HayeHMe #, Npu OTHOCUTENbHOM SKCLIEHTPUCUTETE i3
npuBeaeHHast

mbKkocTb ng

0,1 1025 |05 0,75 |[1,0 |[1,25 |15 [ 1,75 |20

0,5 908 |/800 (666 |[571 |[500 |(444 |400 (364 | 333
1,0 872 ||762 | 640 |[553 |[483 (431 |387 (351 | 328
15 830 ||727 |600 |[517 |[454 ||407 |367 (336 | 311
2,0 774 ||673 ||556 |[479 |[423 |[381 |346 (318 | 293
25 708 |608 |507 |[439 |[391 |[354 |322 (297 | 274
3,0 637 ||545 ||455 |[399 |[356 (324 |296 (275 | 255
35 562 |480 |402 |[355 |[320 (294 |270 (251 | 235
4,0 484 (422 ||357 |[[317 ||288 |[264 |[246 | 228 215
45 415 ||365 |[315 |[281 |[258 |[237 |223 (207 | 196
5,0 350 ||315 |[277 |[250 |[230 (212 |201 (186 | 178
55 300 |273 |[245 |[223 |[203 (192 | 182 (172 | 163
6,0 255 |237 (216 |[198 |[183 (174 | 165 (156 | 149
6,5 221 ||208 {190 |[178 |[165 |[157 | 149 (142 |137
7,0 192 (184 (/168 | 160 | 150 | 141 (/135 ||130 | 125
8,0 148 | 142 |[136 (/130 | 123 |[118 | 113 | 108 (/105
9,0 117 (114 (110 || 107 | 102 | 098 (094 |090 | 087
10,0 097 |094 |091 |[090 |[087 |(084 | 080 (076 | 073
11,0 082 |078 {077 |[076 |[073 |[071 | 068 (066 | 064
12,0 068 | 066 | 064 |[063 |[061 |[060 |058 (057 | 056
13,0 060 |059 |054 |[053 |[052 |[051 |050 (049 | 049




14,0 Hoso Ho49 H048 H047 HO46 ”046 Ho45 ”044 ”o43|

Mpoporkexue Tabmmubl 0.4

YerosHas 3HayeHve #, MpU OTHOCUTENBLHOM 3KCLIEHTpUCUTETE #2
npuBeaeHHas
MbKocTb igf

25 |30 (|35 |40 |45 (50 |55 |60 |65
05 286 250 |[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
25 238 215 |[192 ||175 |[162 (/148 |[136 |[127 120
3,0 222 |201 (182 /165 |[153 (/138 |[130 |[121 (116
35 206 |(187 |[170 /155 (143 |[130 |[123 (115 |[110
4,0 191 ||173 |[160 |[145 (133 |124 |118 [110 |[105
4,5 176 ||160 |[149 |136 (124 |(116 |110 [105 |/096
5,0 161 || 149 138 |[127 |[117 | 108 (104 |[100 | 095
55 147 1137 |[128 |[118 (110 |(102 | 098 | 095 /091
6,0 135 ||126 |[119 |[109 (103 |[097 (093 [090 | 085
6,5 124 {1117 |[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 |l042 |l041 |041 (040 |[039 |(039 038

OkoH4aHve Tabnuubl 4.4

YcrnosHas

3HayeHne 2, NPU OTHOCUTENBHOM 3KCLIEHTpUCUTETE M2
npuBeaeHHas

mMbkocTb ng

7,0 8,0 9,0 10 12 14 17 20

0,5 125 || 111 100 |[091 077 ||067 |[058 | 048

1,0 121 109 |098 (090 | 077 |[066 (055 | 046




15 119 ||108 |[096 ||088 (077 | 065 |053 | 045
2,0 117 ||106 |[095 086 (076 |064 |052 | 045
25 113 ||103 |[093 ||083 (074 |062 |051 | 044
3,0 110 ||100 |{091 /081 071 || 061 051 ||043
35 106 ||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
50 092 |[086 | 076 |/071 062 ||054 (047 | 039
55 087 ||081 | 074 {068 |[059 052 (046 | 039
6,0 083 |[077 | 070 |[065 |[056 |/051 045 (1039
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
Mpumeyanus
1 3HayeHus koadmuneHToB @, B Tabnuue ysenmyeHsl B 1000 pas.
2 3HayeHus ¢, creayeT NPUHUMATL He Bbillie 3Ha4eH ¥ .

Tabrmua [.5 - MpuBeneHHble OTHOCUTENbHBLIE SKCLEHTPUCUTETHI #gr  Ans
BHELIEHTPEHHO-CXXaTbIX CTep)KHeIZ C WAapHUPHO-ONepTbiMU KOHLaMKn

3ntopbl MOMEHTOB

=1

3HaveHNe #yr NP iy |, PABHOM

0,1

0,5

1,0

15

2,0

3,0

4,0

50

7,0

20,0

0,10

0,30

0,17

0,10

0,10

0,10

0,68

0,39

0,22

0,10

0,10

0,68

0,36

0,18

0,10

1,60

1,03

0,55

0,30

0,15

2,62

0,57

0,23

3,55

2,75

1,95

4,55

3,72

2,77

6,50

5,65

4,60

3,35

2,18

8,60

7,40

5,90

4,40

19,40

18,50

17,20

15,40

13,40




0,10

0,10

0,10

0,10

0,10

0,10

0,10

0,10

0,15

0,10

0,18

0,10

0,40

0,10

1,25

0,50

11,40

9,50

0,31

0,22

0,17

0,14

0,10

0,16

0,22

0,68

0,46

0,38

0,32

0,26

0,28

0,32

1,12

0,73

0,58

0,49

0,41

0,40

0,42

1,60

1,05

0,80

0,66

0,57

0,52

0,55

2,62

1,88

0,95

0,95

0,95

3,55

2,75

2,00

1,52

4,55

3,72

2,77

2,22

1,80

1,60

6,50

5,65

4,60

3,50

2,95

2,50

2,20

8,60

7,40

5,90

4,70

4,00

3,50

19,40

18,50

17,20

15,40

13,40

11,50

10,80

0,32

0,28

0,27

0,26

0,25

0,28

0,32

0,70

0,60

0,55

0,52

0,52

0,52

0,52

0,90

0,84

0,78

0,78

0,78

0,78

1,60

1,28

1,15

1,10

1,10

1,10

1,10

2,62

2,75

2,43

2,20

2,10

2,00

3,72

317

2,83

2,78

2,70

2,60

6,50

5,65

4,80

4,00

3,85

3,80

3,75

9,40

8,40

7,40

6,30

5,90

5,60

5,50

19,40

18,50

17,20

15,40

14,50

13,80

13,00

0,40

0,40

0,40

0,40

0,40

0,40

0,40

0,80

0,78

0,77

0,75

0,75

0,75

0,75

1,23

1,20

1,17

1,68

1,60

1,55

1,55

1,55

1,50

1,40

2,30

2,30

2,30

2,30

2,30

2,30

3,15

3,10

3,05

3,00

3,00

3,00

4,55

4,10

3,90

3,80

3,80

3,80

3,80

6,50

5,85

5,55

5,30

5,30

5,30

5,30

9,10

8,60

8,13

7,60

7,60

7,60

7,60

19,40

18,50

18,00

17,50

17,00

16,50

16,00

0O603HayeHus, NpuHATbIE B Tabnvue [.5:

KoacddpuumeHr c.., ANA pacyeTa Ha YCTOMYMBOCTL CXaTbiX CTepXHEWN

TOHKOCTEHHOIO OTKPbLITOro ce4eHusn

1. KoadhdMUNEHT Cyey ANSI TUMOB CEYEHWI, NPUBEAEHHBIX HA PUCYHKaxX B Tabnuue

[1.6, cnepyeT BbIMMCISATBL MO dhopmyne




rae

I:-'I]:'I:'LE{

@-2)

[rifs] - OTHOLLEHMe PacCTOSHUA &, MEXAY LEHTPOM TSHECTU U LEHTPOM
13rnba ceveHns K BbICOTE CeHeHust % ;

- OKCLUEHTPUCUTET NPUNOXKEHUSA cwmanou.teﬁ CUIbl OTHOCUTENbHO
OCW % —x, NPUHUMAEMbII CO CBOMM 3HakoM (B Tabrwvue [1.6 nokasaH co 3HaKom
"nnoc")

B dopmynax ([.2) o6o3HaveHo

-1 s 4 ] - 3A€eCb £, - CEKTOpUarbHbI MOMEHT MHEPLINM CEYEHNS;

b= B+ 0156 2,55, /AR,
- MOMEHT MHEpLM CeveHust Npu CBOGOAHOM Kpy4YeHuM;

b!- W i; - COOTBETCTBEHHO LLMPWHA W TOJLLMHA NMCTOB, 06pasyloLLmMX ceveHue,
BKIOYasi CTEHKY.

dopMynbl AN ONpefeneHus w, o, U i UMM UX 3HaYeHUs NpuBeaeHbl B
Tabrmue 0.6.

Tabrmua [.6 - KoadpdmumeHtsl w , a, &

Tun ceveHuna w o &
0,25 0 0
|
Mo chopmyne
(K.12)
NPUMNOXeHns
XK
0 Toxe
0
0O603HaueHus1, NpuHATLIE B Tabnmue [.6:
I; n I3 - MOMEHTbI MHEPLIMM COOTBETCTBEHHO GOMbLLETO M MEHbLLErO NOSICOB
OTHOCUTESBHO OCY CUMMETPUMN CedeHmna ¥~ .




2. KoapdmuMeHT ¢y MPU pacyeTe Ha YCTOWYMBOCTb CTEPXHS LUBENNIepHOro

ceyeHus (Mpu 0603HaYeHVsIX, NPUHATbLIX B Tabmvue 4.6 ( ©Za¥ ), - M-o6pa3Horo
ceyeHust) criegyeT BblYMCNATL Mo copmyne ([.1), yunTbiBas npu 9ToM, H4TO

npu =X rae £y, - TONWWHA CTEHKM; £y - TOMLWHA NOMOK:

Mpn pacuyeTe cTepxHs -06pa3HOrO CEYEHWst Ha LeHTparbHoe cxaTtve B

copmyne ([.1) crnepyet npuHuvath &, =0unToraa & = 1.

3. PacyeT Ha yCTOA4YMBOCTb BHELEHTPEHHO-CXaTbIX 3IIEMEHTOB [1BYyTaBPOBOrO
CeYeHust C ABYMSI OCSIMU CUMMETPUW, HEMPEPbIBHO NOAKPENSIEeHHbIX BAOMb OfHOM
13 nornok (pucyHok [1.1), creayet BbINOMHATL Mo dopmynam (6) u (7) HacTosLMX

HOPM, B KOTOPbIX KOS(PMUNEHT £y CREAYET BbIYUCIATH MO hopmyne

T a0

PucyHok [1.1 - Cxema ceyeHuUsi aneMeHTa, NoAKPeNnsieHHOro BAoNb
nonku

PucyHok [1.1 - Cxema ceveHus anemeHTa, NoAKpenneHHoro BosMb NOmnku

KoaddpuumeHT o cnepyet onpegensaTts no dopmyne (XK.4) npunoxenns XK.

Mpy onpeaerneHn c: 3HadeHne s CrieayeT NpuHAMaTL PaBHBIM PACCTOSIHUIO
Mexay CeyYeHUsiIMWU 3NeMeHTa, 3akpensieHHbiMM OT NOBOpOTa OTHOCUTESNbHO
NPOAOILHOW OCK (PAaCCTOsIHUE MEXOY Y3Namu KpenreHust CBS3ei, pacnopok 1 T.M.).

JKcueHTpucuteT B chopmyne ([.4) cunTaeTcs NONOXUATENbHBLIM,
€CIM TOYKa MPUINOXEHWA CWUMbl CMelleHa B CTOPOHy CBOBGOAHOW momnku; Ans

LeHTparnbHO-CXaTbIX 3rieMeHToB &, =0.

Mpu onpegeneHuu 2, 3a pacyeTHbn MOMeHT M, cregyeT npvHUMaTbL

HanBonbLLMI MOMEHT B Npeaenax pac4eTHON ANWHbI é’gf anemMeHTa.

MpunoxeHue E (o6a3arenbHoe).
KoadcduumeHTbl ansa pacyeta anieMeHToOB
KOHCTPYKLUNA C y4eTOM pa3BUTUA
nnactuyecknx gedopmauun

Mpunoxexue E
(obs3aTensHoe)

Tabnmua E.1 - KoadpnumenTsl &, £y, #

Tun Cxema ceveHus HanbonbLve
ceyeHus 3Ha4YeHua
Ko3hdMLNEHTOB
# npu
x| e




0,5

2,0

1,19

1,12

1,47

0,5

1,28

2,0

0,5

2,0

1,12

1,07

1,04

1,07

15

0,5

1,40

1,20

1,31

2,0

0,25

0,5

2,0

3,0




1,26

1,26

1,60

1,47

a)3,0

6) 1,0

0,5

2,0

a)3,0

Mpumeyanns

1 Mpw onpegeneHnn KO3hMLIMEHTOB ANS NMPOMEXYTOYHbIX 3HAYEHUI
[0MycKaeTCs NIMHeNHast UHTePMonsALKS.

* Mpn 0 crnenyeT npuHMMaTh # = 1,5, 3a UCKMIOYEHNEM CeveHmns Tuna 5, a,
O71st KoToporo # =2, uTvna 5, 6, Ans koToporo # = 3.

2 3HaueHe KoapMUNEHTOB £, &y NpUHMMALOT He Gonee 1,15y , me ¥r -
KOIPULIMEHT HAAEXHOCTU MO Harpyske, oOnpefensemblii Kak OTHOLLEHWE
pacyeTHOro 3HaYeHUs 9KBMBANEHTHOW (MO 3HAYeHUo U3rMbartoLiero MomeHTa)
Harpysku K HopMaTUBHOMY.

Tabnmua E.2 - KoadpduumenTbl oy, o5, o3 ANA pacyeta Ha u3rmb
NPSAMOYTOSIbHbIX MINT, ONEPTLIX MO YETbIPEM 1 TPEM CTOPOHaM
MrmTel Mon &/
1,0 1,1 1,2 1,3 1,4 1,5 1,6 1,7 1,8 1,9 |20
oy 2
Oneprtble 0,048 0,055 (/0,063 | 0,069 |[ 0,075 0,081 |{ 0,086 || 0,091 || 0,094 || 0,098 || 0,100 || 0,125
no
YeTblpeM
CTOpoHam
oy 0,048 0,049 (/0,050 0,050 || 0,050 || 0,050 || 0,049 || 0,048 || 0,048 || 0,047 || 0,046 || 0,037
OnepTble oty || Mot
no Tpem
CTOpoHam
05 |06 |07 |08 |09 1,0 1,2 14 |20 b2
0,060 0,074 || 0,088, 0,097 || 0,107 || 0,112{ 0,120 0,126 || 0,132 0,133

O603HayeHust, NpuHsATLIE B Tabnmue E.2:

- ANUHHAs CTOPOHA; & - KOPOTKasi CTOPOHa; dy - AN MHa CBOBGOAHON CTOPOHDI; @y - ANMHA CTOPOHbI,
nepneHauKynsipHoi K CBOGOAHOM.

MpunoxeHune X (ob6sa3aTtensHoe).
KoadcuumeHT ycTtonumBoctn npm nsrnde

"dpu*(b)

Mpunoxenue XK
(oBszaTensHoe)




XK1 KoadbdmumeHT @ Ans pacyeTa Ha YCTOMYMBOCTb M3rMbGaeMbix 3IEMEHTOB
[BYTaBpOBOrO, TaBPOBOrO W LLUBEMMEPHOTO CeYeHun criegyeT onpedenstb B
33BMCMMOCTU OT PacCTaHOBKU CBSI3eil, PacKpennsiomMx CxaTblid Nosic, Buaa
Harpysku M MecTa ee npunoxeHus. Mpu STOM nNpeanonaraeTcs, YTO Harpyska

[EeNCTBYET B MIIOCKOCTM HaMBonbLuel XeCcTKoCcTH ( ), @ OrnopHble ceyeHus
3aKkpenneHbl OT BOKOBbIX CMeLLLeHI/IIZ 1 nosopoTa.

XK.2 na 6ankn 1 KOHCONW ABYTaBPOBOrO CEYEHWS C [ABYMS OCSMU CUMMETPUU

KO3tHAMLIMEHT ) CrieayeT NPUHUMATL PaBHbLIM:

npu ¢ £0,85

s OK.1)
npu @4 > 0,85
—_— =, K.2)

rAe 3Ha4yeHne @, crneayeT BblMMCNATL No hopmyne

@y >

(K.3)

B dopmyne (XK.3) o6o3HaveHo:

¥ - KO3(PMUMEHT, BbIUMCNSIEMBIN cornacHo TpebosaHuam XK.3 HacToswero
NPUIOXEHNS;

k2 - nonHas BbICOTa CeYeHust MPOKAaTHOro AByTaBpa UM paccTosiHWe Mexay
OCSIMM MOSICOB (NaKETOB MOSICHbLIX IMCTOB) COCTaBHOrO [ABYTaBpa;

{g - pacueTHas ArmHa Garkv WM KOHCOMM, ONPEAersieMasi COMacHo
TpeboBaHUAM 8.4.2 HAaCTOSILLMX HOPM.

XK.3 3HaueHue koadpdmumeHTa ¥ B chopmyne (XK.3) crnepyeT BbluMCNATH MO
dopmynam  Tabmmu XK1 m2K.2 B 3aBUCUMOCTM OT KONMYeCcTBa 3akpenmneHui
cXaToro Mosica, BWAA Harpy3kM W MecTa ee TMpUNoXeHus, a Takke OT
Ko3hdmUMEHTA ¢ , PABHOTO:

a) ONA NPOoKaTHbIX ,quTaBpOB
-lll:-'. , 0K.4)

rAe {; - MOMEHT MHepLuuW Npy CBOBOAHOM KPYYeHWM, OMPEAEersieMblii COrMacHo

npunoxexuio [;

/2 - MOMHast BbICOTA CeYEHUsT;

6) AN COCTaBHbIX [BYT@BPOB W3 NMCTOB CO CBAPHLIMA MMM (OPUKLIMOHHBIMU
NOSICHBIMW COEAVHEHNSIMM

= -
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rae 06o3Ha4eHo:

[NA CBapHbIX 1BYTaBPOB U3 TPEX NUCTOB:

iy v &y - TonuwHa v wMpuHa nosica Ganky;

ki - paccTosiHe Mexay OCSIMM MOSICOB;

- TOMLLUMHA CTEHKM ( );

NSt COCTaBHbIX ABYTABPOB C PPUKLIMOHHBIMMU MOSICHBIMW COEAUHEHNAMU:

3]" - CyMMapHas TOsLWMHa IMCTOB MosiCa U NOJIKK MOSICHOrO Yroska,

bf - LLMpWHa NMCTOB Nosica,

k- paccToaHne Mexay OCAMU NakeToB MNOSACHbLIX JIMCTOB;

@ - LIMPUHA BEPTUKarbHOW MOSIKM MOSICHOMO Yronka 3a Bbl4ETOM TOSLLMHBI ero

MOSKK;

¥ - cymmapHas TomnwuHa CTEHKU U BepTUKarbHbIX NOMOK NOACHBIX YrOSKoB.

Tabnumua X.1 - KoaddmumeHT ans 6anok AByTaBpOBOrO CeYeHUs C ABYMSI OCAMU
cuMMeTpUn
KonmquTBo_ Bup Snwpa i, va Mosic, K||[KoadpduumneHt ¥
3aKpenneHuin Harpysku B KOTOpOMy NPy 3HAYEHUsIX o
cxaTtoro nosica B| nponete yuactke Zgf npunoxeHa
nponete Harpyska
0,1 40
40 400
Be3 3akpennenui Cocpegoto- CxaTblii 1,75+0,09 || 3,3+0,053
YeHHas o -4,510
5 2
PacTanyTbivi || 5,05+0,09 || 6,6+0,053
o o -4,5-10
-5 0!2
PaBHomepHO Cxarbli 1,60+0,08 || 3,15+0,04
pacnpege- o @ -2,7-10
TeHHast
5 2
PacTsanyThiii || 3,80+0,08 || 5,35+0,04
o @-2,7-10
5 2
Oea ] 6onee, || Tiobas To6oit 2,25+0,07 | 3,6+0,04
nensiupe nponet o «-3,510
-3 0!2
Ha paBHble YacTn
OpHo B cepeaynHe CocpegoTo- TMo6oi 175
YeHHast B oW1
cepeaviHe
Cocpe, - n
penoTo Cxatblvt 114y,
YeHHast B
yeTBepTn
PacTsHyTbIn 160
;00w
PaBHome| n
PHO Cxatblii 144y,
pacnpege-
NeHHast
PacTsaHyTbIN 130
U




MpumeyaHue - 3HadeHne yw; CrieayeT NpUHAMAaTb PaBHbIM ¥ Mpu ABYX 1 Gonee 3aKpenneHusx
cxaToro nosica B nporerte.

Tabrmua .2 - KoadxpvumeHT ¥  Ansi KecTKo 3afernaHHbIX  KOHcomnew
[IBYTaBPOBOrO CEYEHWS C ABYMS OCSIMU CUMMETPUM

Bua Harpysku lMosc, K || KoadpcpumeHT ¥ npu oTcyTcTBMM
KoTOpoMy 3aKpenneHnin cxaTtoro nosica 1 npu
npunoxeHa 3HAYeHUsAX
Harpyska

4 28 28 100

CocpegoToyeHHasi Ha || PacTsHyTbin 1,0+0,16 o 4,0+0,05

KOHLIe KOHCOMnMn
Cxatblii 6,2+0,08 7,0+0,05

PaBHomepHO PacTsHyTbIN 1’42\&1—

pacnpeneneHHas

Ecrm Ha yuacTke 6anku {,; aniopa #,; Mo CBoeMy O4EPTaHWIo OTIMYAETCs OT
npvBeAeHHbIX B Tabmuue XK.1, To AonyckaeTcs 3HaveHue ¥ onpenenaTtb no
copmynam Ansi Hanbonee 6nM3KoN No o4epTaHuio anopbl 3 ,, B KOTOpYlO MOXeT
6bITb BrMCaHa haKkTU4eCKas anopa.

B cnydasix korga y koHcorm 6anku cxaTblii Mosic 3akpernneH oT 60KoBoro
nepemeLLeHNst B KOHLIe UnM Mo ee AfMHe, 3HayeHue ¥ AonycKkaeTcs MpuHUMaTh
paBHbIM:

NpY COCPEAOTOUEHHO Harpy3ke, NPUIOXKEHHON K PaCTSIHYTOMY MOSICY Ha KOHLe
KOHCONMN, y rae 3HaveHne L] creagyer nNpuHUMMaTtb  COrMMacHo
npymeyanmio k Tabmmue X.1;

B OCTaslbHbIX CIy4asix - Kak AN KOHCOrM 6e3 3aKkpenneHuit.
XK.4 [na paspesHoit Ganku [BYTaBPOBOTO CEYEHWs C OJHOW OCbI CUMMETPUU

(pucyHok K.1) koadpdmumneHT w; crepyeT onpeaenste no Tabrmmue XK.3, e

3HaYeHVs ¢y, g W 2 Crnegyet BblYUCIIATL Mo dopmynam:

Ll S 0K8)

PucyHok X.1 - Cxema AByTaBpOBOIO Ce4EHUsA C OAHON OCbIO
cUMMeTpun

PucyHok X.1 - Cxema ByTaBpPOBOrO CEYEHUSI C OJHOW OCbIo CUMMETPUN

Tabnmua X.3 - KoadxbuumeHT @

Cxarblii nosic
KoadhdmumeHT w3 npu 3HaveHnn @4

no 0,85 cBbiwwe 0,85
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Bonee o1 <1
pasBuTbIV 1
Metee o
pasBuTbIN 2

B dopmynax (XK.6)-(XK.8) o603HaueHo:

¥, - KO3OMLMEHT, BbIYMCTISIEMBIN MO chopmyrne
= = (K.9)

# - paccTosiHMe Mexay OCSIMM NOSICOB;

kl n hg - PaccTosAHNE OT LieHTpa TSKECTU CeYeHust 4O OCUM COOTBETCTBEHHO
6oree pasBUTOro N MEHee pPasBUTOrO NOSICOB;

lg - pacueTHas fvHa Gankv, onpefensieMas COracHo TpeGosaHusm 8.4.2
HaCTOSALLYIX HOPM;

fl n fz - MOMEHTbI MHepLM ceveHus Goree pas3BUTOTO U MEHee pasBUTOro
NOSICOB OTHOCUTESIbHO OCY CUMMETPUM CeveHnst 6arnku CooTBETCTBEHHO.

XK.5 BHavenus B, O n D B copmyne (XK.9) cneayet onpenenate no tabnuuam
K4 1 XK.5 B 3aBNCUMOCTU OT KOIPPULINEHTOB:

= (K.10)

A (K.11)

=
5=a+07%4F

(K.13)

me 3Havewus z, &y, k, I3, {y CreayeT MpUHMMATh COMACHO HAaCTOSILLEMY

NpUIoXeHuto, a f; - COrMacHo Npunoxexwto .

KoadhdmumeHT o B Tabrmue XK.5 cneayet onpeaenats no copmyne (XK.4).

Tabnuua XK.4 - KoadduumeHt &

Cxema cedeHus U (| KoadxpuumeHT B npu Harpyske
MecTo
npunoXxeHusi
Harpysku

COCPEAOTOHEHHON B || paBHOMEPHO Bbl3bIBaIOLLEN
cepeavHe nponeta pacnpefeneHHo || YnCTbI u3rné

b # 8
5-1 B-1 8
1-3 1-4 -8
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Tabnmua XK.5 - KoaddpuumeHtsl & n 1

Bun Harpyaku Koadxmument ' npu ceuerun || Koadduunent
D
AByTaBpoBom (|| TaBpoBom
1 £0,9) n=1,0)
CocpenoToyeHHast B1{/0,330" 0,0826 = 3,265
cepeaviHe nporieta
PaBHomepHO 0,4817 0,1202 2,247
pacnpeneneHHas
Bhi3biBatoLas 4ncThIN | 0,101 0,0253 4,315
n3rmé

>K.6 Ona aBytaBpoBoro ceuvenust npu 0,9< x < 1,0 koadpdpuuueHT w, cregyet
onpeaensTb JMHENHON WHTepronsuMen Mexay 3HaYEeHUSMM, MOMyYeHHbIMU Mo
copmynie (XK.9) ana AByTaBpOBOro ceveHus npy # = 0,9 u Ans TaBpOBOro Npu # =
1.

[ins TaBpOBOrO CEYEHWs MpU COCPEAOTOYEHHOW WM  PaBHOMEPHO

pacnpegeneHHoin Harpyske u ¢ < 40 ko3addMUMEHTbI W, CrneayeT YMHOXaTb Ha
(0,8+0,004 = ).

B Gankax ¢ MeHee pa3BUTLIM CXaTbIM NOSCOM npu # > 0,7 n 5 25
3HaYeHne KoadpuLMeHTa 3 HEOBXOAMMO YMEHbLINTL yMHOXeHueM Ha (1,025-

0,015 ) M criedyeT NpvHUMaTh Npu 3ToM He Gonee 0,95. 3HaueHus
25 B Takux Hankax He JonyckalTcs.

XK.7 Ans 6anku WBeennepHoro ceyeHnst KoadmMLMEHT @, A0NycKaeTCs NpUHUMAaTh

paBHbIM ! me ¢y CcregyeT onpefenate  kak  ana  6anok
[BOSIKOCUMMETPUYHOTO [1BYTaBPOBOIO CeYeHusi, ucnonb3ys dopmynel (XK.3) u

(K.4), rae sHavenus 1, 1}. , I; cnepyet npuHumaTh Ans weennepa.

MpunoxeHune U (pekomeHagyemoe). PacyeTHble
ONWHBbI KOJIOHH U CTOEK

Mpunoxexue U
(pekomeHayemoe)

Tabrmua N.1 - KoadhmLMeHTbl pacyeTHOWM ATMHbI # KOJOHHBI (CTOWKM) C ynpyrum
3aKpenneHneM KOHLoB

CxeMa KONOHHbI (CTOMKM) "

; wn.1)

0,5 2,0

; n.2)

0,5 1,0

Mpu 0 nE£9,87

npu e« =0m 5 >9,87

L




O603HaueHus1, NpuHATLIE B Tabnmue U.1:

- OTHOLLEHUE KOIMDMLIMEHTOB XECTKOCTW YNPYroro 3akpernneHus

OMOPHbIX CEYEHMNIN CTOVKM,

roe K, - KOa(pbMUMEHT KECTKOCTM YNpyroro 3akpennenusi, H-cm, pasHbin
3HAYEHWIO PEAKTVMBHOTO MOMEHTa, BO3HMKAIOLLETO B OMOPHOM CEYEHUW MpU ero
noBopoTe Ha yron ¥ =1;

K, - KO3(PMLMEHT XKECTKOCTU ynpyroi onopbl, H/CM, paBHblii 3HauEHWIO

peakTUBHOW CWITbl, BO3HMKAIOLLEN B ONOPHOM CEYEHUM MPU €0 CMeLLEHUN Ha & =
1.

Mpumeyanvie - 3HadveHust £, u £, [N HEKOTOPbIX PaMHbIX CUCTEM
npvBeaeHbl B Tabrmue U.2.

Tabrmua W.2 - KoaddmuueHTsl xectkocTr £y, 1 K, Ans KOMOHH (CTOEK) paMHbIX
cuctem

Cxema pambl Homep
bOpMYLI 3Havenna Ky, n K,
ANs CXeMmbl
no Ttabnuue
nA
(1) npn .
-0 o
n.2) npu
N.2) npu
n.2) npu .
¥ =1 i
(N.2) npu
¥=0
N.2) npu
¥ =0

Koadh cbmLmeHTLI pacueTHOM ANMHBI # y4acTKOB CTYNMEHYaTbIX KONOHH



N.1 KoadpbrmeHT pacHeTHON ANUHbI 1ty ANS 3aLIEMEHHOrO B OCHOBAHWN HXHETO

y4yacTka OfHOCTYNEHYaTOWN KOMOHHbI CreayeT NpUHUMAaTh:

NPy BEPXHEM KOHLIE KOMOHH, CBOGOAHOM OT 3aKkpenneHuid, - no Tabnuue U.3;

npu 3aKkpenneHnm BepxXHEero KoHua OT MoBOPOTa, HO NMpu BO3MOXHOCTU €ro

cBOGOAHOrO CMeLLeHus - no Tabmmue U.4;

NPy 3aKpeneHn BEPXHEro KOHLLa OT CMeLLIeHNs no opmyne

U L

n.4)

TO€ pyg W ity - KOINLIMEHTLI PACHETHOM [MMHBI HKHETO Y4acTka KOMOHHbI Npn

Harpyskax 5| =0 un A, =0 COOTBETCTBEHHO, OnpeaernsieMble npu LWapHUPHOM
onupaHuK BepxHero koHua no Tabnuue W.5, a npu 3akpenneHun oT nosopota - no

Tabnuue L.6.

Tabrmmua WN.3 - KoadpdmumeHTbl pacyeTHOW AMWHbI iy ANA OJHOCTYNEeHYaTbIX

KOJITOHH C BEPXHUM KOHLLOM, CBOOOAHBLIM OT 3aKpeneHui

PacyeTHas

o || KoadhdpuumeHt Npu 3Ha4YEHUN #
cxema ! H #1 1P

0 (o1 |02 |[0,3 |04 (|05 |06 |[0,7 [|0,8 (0,9 |[1,0 [|1,2 ||1.4 ||1.6 |[1,8 |20 (25 |50 |[10,0{20,0
0 (/2,0{20 (|20 |[20 |[2,0 |20 (|20 |20 |20 |20 |20 |20 |20 |20 (|20 |20 |20 |20 (|20 |[2,0
0,2(12,0{2,012,02([2,03|[2,04| 2,05 2,06 2,06|2,07|2,08|209(2710(2,12| 2,14 | 2,15|{2,17|/2,21|,2,40 (| 2,76 || 3,38
0,4(/2,0(2,04(2,08[2,11|[2,23|2,182,21|/2,25|(2,28| 2,32 12,35 2,42|/ 2,48 | 2,54 || 2,60 || 2,66 || 2,80 || - - -
0,6(/2,0/2,11(12,20((2,28|[2,36| 2,44 12,522,591/ 2,66| 2,73 /2,80 | 2,93/ 3,05| 3,17 || 3,28 | 3,39 || - - - -
0,8(/2,0(2,25(12,42|[2,56|(2,70| 2,83 12,96 || 3,07 |/ 3,17 | 3,27 || 3,36 || 3,55 | 3,74 || - - - - - - -
1,0([2,0(2,50((2,73{[2,94| 3,13 3,29|[3,44 /3,59 3,74 /3,87 |(4,0 |- - - - - - - - -
1,5|3,0(/3,43/3,77| 4,07 || 4,35| 4,61|/4,86(/ 5,05 - - - - - - - - - - - -
2,0(14,0|4,44(4,90(5,29|/5,67| 6,03 | - - - - - - - - - - - - - -
2,5(15,0(5,55|6,086,56|7,00] - - - - - - - - - - - - - - -
3,0(6,0(6,65|7,25|7,82|- - - - - - - - - - - - - - - -
Tabnmua MN.4 - KoadpdmumeHTbl pacyeTHOW AMWHbI py ANA OJHOCTYNEeHYaTbIX
KOJIOHH C BEPXHUM KOHLIOM, 3aKpENnIeHHbIM TOMbKO OT MoBOpOTa
:::;:TH“ oy || KoadpdmumeHT iy npu 3HaveHum »
0 (|01 |{0,2 ||0,3 |04 |05 |[0,6 ||0,7 0,8 |09 |[1,0 ||1.2 [|1.4 |[1.6 |[1.8 |20 |25 |[50 |[10,0/20,0
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0,2((2,0

0412,0

0,6(2,0

0,8(2,0

2,0(2,0

2,525

3,0([3,0

1,92| 1,86

1,93((1,87

1,94 1,88

1,95((1,91

1,97(/1,94

2,00(2,00

2,12|12,25

2,45|2,66

294|317

3,43|3,70

1,80

2,00

2,33

2,81

3,34

3,93

1,76

1,83

1,90

2,00

2,38

2,91

1,70

1,71

1,75

1,79

1,88

2,00

2,43

3,00 -

1,67

1,87

2,00

2,48

1,64

2,00

2,52|-

1,60

1,62

1,66

2,00

1,59

1,62

1,7

1,83

2,00

1,82

2,00(-

1,50

1,46

1,48

1,53

1,63

1,43

1,45

1,50

1,61

1,40((1,37

1,32

1,18

1,10

1,05

Tabrmua W5 -
OfHOCTYNEHYaTbIX KOMOHH C HEMOABWKHBIM LLIAPHUPHO-OMEPTLIM BEPXHUM KOHLIOM

KoadpnuneHtbl

pacyeTHon

ATWHBL 17

W i

ana

PacueTHas
cxema

KoadpdmumeHTbl piyg W 4y Npu iy i)

0,1

0,2

03

0,4

0,5

0,6

0,7

0,8

0,9

KoadhdmuneHT 1iqg

0,04

0,06

0,08

0,1

0,2

0,3

0,4

0,5

1,02((1,84

0,91(1,47

0,86/ 1,31

0,83|11,21

0,79]0,98

0,78/0,90

0,78/0,88

0,78/0,86

0,78(0,85

2,25

1,93

0,99

0,92

2,59

2,26

2,05

1,95

1,46

1,27

1,17

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

3,24

3,05

2,68

2,46

2,02

1,74

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

4,55

3,88

3,53

3,28

2,67

2,35

2,14

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

3,11

2,76

2,51

2,34

1,82

6,55

543

4,85

443

3,42

2,99

2,68

2,50

1,97

7,20

5,94

5,28

4,85

3,71

3,25

2,88

2,76

2,10




KoadhdmumeHT yiqq

0,04

0,06

0,08

0,1

0,2

0,3

0,4

0,5

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

0,98

0,93

0,75

0,71

0,69

0,69

0,68

1,43

1,27

1,19

1,1

0,89

0,80

0,75

0,73

0,71

0,84

0,81

0,74

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

1,52

1,29

1,15

1,07

1,01

0,87

1,17

0,99

1,87

1,82

1,77

1,72

1,54

141

1,33

1,26

1,07

1,88

1,84

1,81

1,77

1,60

1,48

1,40

1,33

1,13

1,92

1,88

1,82

1,69

1,59

1,51

Tabrmua

nosopoTta

ne -

KoaddpumeHTbl

pacyeTHomn
OAHOCTYNEHYaTbIX KOMOHH C HEMOABWKHBIM BEPXHUM KOHLIOM, 3aKpEenneHHbIM OT

ATNHBL 17

W iy

ana

PacueTHas
cxema

KoathdmuUneHTb! piq3 U gigq Npu iy {1

0,1

0,2

0,4

0,5

0,6

0,7

0,8

0,9

2,0

KoadhdmuneHT 1iqo

0,04

0,06

0,08

0,1

0,2

0,3

04

0,5

0,78

0,70

0,68

0,67

0,60

0,59

0,55

1,02

0,86

0,79

0,76

0,70

0,68

0,66

0,65

0,60

0,79

0,74

0,71

0,70

0,65

1,73

1,47

1,31

0,93

0,85

0,78

0,77

0,70

2,01

1,73

1,54

1,42

1,07

0,95

0,87

0,82

0,75

2,21

1,74

1,61

0,99

0,93

0,80

2,38

2,08

1,91

1,78

1,41

1,18

0,99

0,85

2,54

2,23

2,05

1,92

1,50

1,28

1,16

1,08

0,90

2,65

2,38

2,20

2,04

1,60

2,39

1,26

1,17

0,95

2,85

2,49

2,31

2,20

3,24

2,81

2,55

2,40

1,67

1,50

1,39

3,70

3,17

2,80

2,60

2,11

1,82

1,65

1,53

1,20

4,20

3,50

3,11

2,86

2,28

1,96

1,79

1,66

1,30

4,76

3,92

3,45

3,18

2,45

2,12

5,23

4,30

3,73

341

2,64

2,20

2,08

1,92

1,50




KoadhdmumeHT yiqq

0,04(0,66|0,68(/0,75(10,94| 1,08 1,24 1,37 (1,47 1,55| 1,64 (/1,72

0,06|(0,65((0,67/0,68/0,76(0,941,10|1,25| 1,35|| 1,44 |/ 1,50 1,61

0,08(0,64|0,66(/0,67(0,68| 0,84 1,00( 1,12{(1,25( 1,34 1,41/ 1,53

0,1 |/0,64|0,65(/0,65/0,65|0,78(0,92| 1,05((1,15( 1,25 1,33 |/ 1,45

0,2 |[0,62|(0,64(/0,65(/0,65(/0,660,73(0,83(0,92(1,01|/1,09( 1,23

0,3 (10,60{0,63|/0,64/0,65| 0,66 0,67|0,73((0,81/0,89(0,94 1,09

0,4 (0,58(0,63([0,63|0,64|0,64(0,66|0,68(0,75(0,82| 0,88 1,01

0,5 |[0,57|{0,61(/0,63/0,64 /0,64 0,65(0,680,72(0,77| 0,83 0,94

1,0 |{0,55/0,58(0,60(/0,61|0,62|(0,63|0,65|0,670,70|0,73| 0,80

1,78

1,69

1,62

1,55

1,33

1,20

1,10

1,04

0,88

1,81

1,74

1,68

1,62

1,41

1,28

1,19

1,12

0,93

1,01

1,89

1,82

1,79

1,7

1,32

1,25

B tabnmuax W.3-1.6 o6o3Ha4yeHo

S B S B

rae fy, i3, {1, {5 - MOMEHTbI UHEPLIMM CEYEHUIA N [NUHBI HIDKHEro U BepXHero
Y4aCTKOB KOJIOHHbI COOTBETCTBEHHO;

N.2 KoadhpmLIMEHT pacyeTHOM AMMHbI (i3 [AMNS BEPXHEro y4acTka OAHOCTYNeHYaTon
KOMOHHbI BO BCEX Crydasx cnefyet onpeaensTsb no gopmyne

(.5)

.3 KoadpprumeHT pacHeTHON AMmMHbI (i) ANA 3aLIeMIIEHHOTO B OCHOBAHWN HKHETO
yqacTka ABYXCTyNneH4aTon KOMoHHb! (pucyHok .1, a) npu ycrnosusix 3akpenneHus
BEPXHEro KOHLa, ykasaHHbIX B Tabnvue W.7, criegyeT onpefenste no ¢opmyrne

, (.6)

rae ) 5 5

Bol, Bm2, Hp3 - KO3dDULMEHTBI, onpedensemble no tabmmue WU.7 kak ansa
O[HOCTYNeHYaTbIX KONIOHH Mo pucyHky W.1, 6, B, 1);

- npuBeAeHHOe 3Ha4YeHne MOMEHTa WuHepuun

ceyeHust y4acTka AnMHow

PucyHok U.1 - Cxema AByXCTYyNneH4aTON KONOHHbI U YCNOBHbIE CXeMbI
3arpyxeHuu npuv npunoxeHumn cun F(1), F(2) n F(3) cooTBeTCTBEHHO K
HUXHeMy, cpeiHeMy, BEpXHeMy yyacTkam




PucyHok M.1 - Cxema [AByXCTyneHYaToW KOMOHHbI (@) W YCMOBHblE CXEMbI

3arpy)XeHUii Npy NPUNOXEHUM cun &, F; 1 f3 COOTBETCTBEHHO K HIbkHeMy (6),
cpefHeMmy (8), BepxHeMy (2) yHacTkam

Tabrmua N.7 - KoaUUUEHTbI fiyyt, o, Has

Ycnosus 3HayeHusi KoapduLIeHTOB
3aKpenneHvs
BEpXHEro KOHLa
KOJMOHHBbI
Mol Hopd M3
MPU YCIIOBHOMN CXEME 3arpy>eHusi o PUCYHKY
n1,6 n1, s ni,r
CsobopaeH oT|[2,0 2,0
3aKperineHuii #1
(py - no Tabnuue N.3
n p "
)
BakpenneH oT
noBopoTa, AonyckaeT #1 1 #1
CcMelLeHre
(p+y - no Tabrmue WN.4 npu ey = || (x - no Tabnmue .4
0) npu
)
3akpenneH
LAPHUDHO, e || #11 H1y [23¥]
[onyckaeT CMeLLeHUst
(pi11 - no Tabnmue W.5) (y13 - no Tabrmue
n.5)
BakpenneH oT
nosopoTa ull #1 H1y [23¥]
CMeLLeHust
(pi11 - no Tabnmue W.6) (r13 - no Tabrmue
1.6)

3pecb A, Fy, {3 - NpogonbHble Curbl, MPUNOXEHHbIE K BEPXy HIKHEro,
CPedHero 1 BepXHEro y4acTKOB KONOHH C MOMEHTaMu WHepuun [y, Jy, &5 1

ANnMHaMK iy, I3, {3 COOTBETCTBEHHO.

MpuBeaeHHOe 3HaYeHe MOMEHTa UHEPLIN CEYEHWs y4acTKa ASIMHON
Ha pvcyHke W.1, 6 crniegyeT onpegenste no dopmMyne

T emom

N4  KoadhdmuUMeHTbl  pacyeTHOW  AMWHBL: (i  ONA  CPEAHero  ydacTtka
[BYXCTYNEHYaTON KOMOHHbI ANMWMHON i 1 l3 ANS BEPXHEro yyacTka KOMOHHbI

AnvHoM {3 crienyet onpeaensitb no gopmyram:



roe .:.-:_ 2 N

=

MpunoxeHune K (pekomeHpgyemoe). K pacuety

3JIeMeHTOB Ha yCTanocCTb

Mpunoxexue K
(pekomeHayemoe)

Tabnuua K.1 - [pynnbl 3neMeHToOB 1 CoeaVHEHWUI NpK pacyeTe Ha yCTanocTb

N CxeMma 3remMeHTa U pacrorioXeHne pac4eTHOro
n.n. || ceveHus

XapakTtepucTtuka anemeHTa

pynna
3MeMeHToB

OcHoBHol MeTann c
NpoKaTHLIMM v
o6paboTaHHbIMK
MeXaHU4eCKum nytem
KpOMKamu

To xe, c KpOMKamu,
obpe3saHHbIMK MalLLMHHOMN
rasoBoW pe3Koii

OcHoBHoOM mMeTann c
obpaboTaHHbIMK

MeXaHU4eCcKum nytem
KpoMKamu, npu pasHoi
LLMPpWHE W papuyce nepexofa

MM

200

OcHoBHol MeTann BO
PPUKLIMOHHBIX COEAUHEHUAX

OcHoBHoM meTann B
6ontoBom  (BonTbl  knacca
TOYHOCTM A) coeauHeHun B
CeYeHUsIX Mo OTBEPCTUIO:

a) Npu NapHbIX Haknagkax

6) npu OOHOCTOPOHHWX
Haknagkax

Mepexon M 3aKkpyrnexve
(knacc  4YMCTOTblI  ra3oBOW
pe3ku 1 unu cppeseposka) Npu

@ 272° r 2058




dacoHkm NPAMOYronbHON
hopMbI, MPUBAPEHHbIE BCTbIK
WM BTaBp K 3nemeHTam
KOHCTPYKLWIA 6e3
MexaHU4ecKom obpaboTkun
nepexoga OT (haCOHKM K
3nemMeHTy

PacoHKM, NpUBAPEHHbIE BCThIK
mnnm  BTaBp K CTeHKam wn
nosicam 6anok, a Takxe K
anemeHTam cepm npu a £ 45°

DacoHKN NPSAMOYrornbHON Unn
TpaneuveBuaHo opmbl,
npuBapeHHbIe K nosicam 6anok
BHaxnecTky ¢ obBapkol no
KOHTYpy = Haxrnectkn  6e3
MexaH14YecKom 06paboTku
LuBOB

CTblkoBOW  HeobpaboTaHHbI
LLIOB; Harpyska
neprneHauKyrnsipHa  CBapHOMYy
LBY; CTblKyeMble 3rieMeHTbl
OfVHAKOBOW LLMPVHBI "
TOMNLLWHBI

CTblkoBOW  HeobpaboTaHHbI
LLIOB; CTbIKyeMble 3NeMeHTbI
pa3Hoii LUMPUHBI MM pa3Homn
TOMLLMHBI

OcHoBHOVI MeTannn B MecTe
nepexoga K CTbIKOBOMY LUBY
CO CHSATBIM  MeXaHW4eckum
€nocoGoM YCUMEHNEM LLBa:

a) npu CTbIKOBaHWUM
3reMeHTOB 0AMHaKOBOM
TONWWMHBI U LUMPUHBI

6) TO e, pa3HON TOSMMHbI U
LMPWHBI

CBapHble CTbIKOBblE
coeNHEHNs:

NUCTOBOTO ~ 3reMeHTa  Ha
nogkrnagHoM nucTe (Harpyska
nepneHankyrnsipHa  CBapHOMY
way)




NpoKaTHbIX Npodmneit BCTbIK

CsapHble ceveHust
[IByTaBPOBOrO, TaBPOBOTO W
APYyTUX  TUMOB,  CBapeHHble
HenpepbIBHbIMW NPOAOMbHLIMM
LBaMU NpU AENCTBUAN YCUNUst
B/I0Mb OCM LIBA

OcHoBHol MeTann co
BcnomoraTternbHbIM

3MEMEHTOM, NPUKPENeHHbIM
NPOAOILHLIMU LLBAMM, NPU ¢ ©

no 45°

90°

OO6pbiB nosicHoro nucta Ges
MexaHU4ecKowm obpaboTkun
rionepeyHoro (11060Boro) LWea

OcHoBHol MeTann c
rnonepeyHbIM LUIBOM; caapHon
LoB [IBYCTOPOHHUI c
nnaBHbIM nepexogom K
OCHOBHOMY MeTany

OcHoBHol metann
pacTAHyTbIX NOSCOB 6arnok n
aneMeHToB  cepm  BOGM3MN
Aviadparm n pebep,
NpUBapeHHbIX YrroBbIMU
LBamMu

OcHOBHOW MeTann B MecTe
nepexoga K  nonepe4yHoMy
(no6osomy) yrriosomy LLBY

OcHoBHoM MeTann B
COEAVHEHNAX C  hNaHroBbIMU
LwBamu (B MecTax nepexoaa ot
anemeHTa K KOHLLam
naHroBbIX LWBOB):

a) C ABOWMHbIMW (hraHroBbIMU
wBamm

6) ¢ chnaHroBbIMK 1 NO60BLIMU
wBamm

B) npu nepejade ycunus
yepe3 OCHOBHOI MeTarn

r) Wekn  aHKkepoB  AnA
KpenneHusi CTanbHbIX KaHaToB




20 OcHoBHOM ~ MeTann  Tpy6bl
pacTsiHyToro  packoca  npu
OTHOLLEHUM  TOMLLWHBI K
HapyHOMy [uameTpy Tpy6bl
nosica
14 7
1/20 114 8
21 OcHOBHOW  MeTann  Tpybbl
pacTsiHyToro — packoca  npu
OTHOLLEHUN [MameTpoB
packoca MW nosica
0,4-0,7 1 OTHOLLEHUM TOMWMHBI
K HapyHoMy AvameTpy Tpybbl
nosica:
114 6
1120 114 7
1135 1120 8

MpunoxeHue J1 (pekomeHayemoe). Yanbl hepm
C HenocpeAcTBEHHbIMU NPUKPENJIEHUSMHU
3NIeMEHTOB peLleTKU K nosicam

Mpunoxexue N
(pekomeHgyemoe)

J1.1 O6wme nonoxeHus
11.1.1 B y3nax cepM C HenocpeaCcTBEHHbIM NPUKPENTEHNEM 3MIEMEHTOB PELLETKU K
rosicam crielyeT npoBepsTh (cornacHo 15.2.5 HaCTOALLMX HOPM):

HECYLLYI0 CNOCOBHOCTL CTEHKM (MOMKK) Nosica, K KOTOPOiA NPUMbIKAET SneMeHT
peLueTku;

HECYLLYI0 CMOCOBHOCTL 3remMeHTa peLLeTKy BOMM3N NpUMbIKaHUs! K NOosicy;
NPOYHOCTb CBapPHbIX LLBOB.

B npuBeneHHbIx fAanee dopmynax 0603HaveHsbI:
NN - ycunue B npyMbIKaloLLEM aneMeHTe (peLLeTku);

M - usrmbalowmii MOMEHT OT OCHOBHOrO BO3[EWCTBUS B MPUMbIKAIOLLEM
aNeMeHTe B MIIOCKOCTM (hepMbl B CEYEHWW, COBMafalowemM C NpuMbIKatoLwen
CTeHKOW (norkoi) nosica (MOMEHT OT XeCTKOCTW Y3foB credyeT YuuTbiBaTb
cornacHo 15.2.2 HacTosiupx HOpM; Ans ¢epM U3 KpyrmbiX TpyD - aHanornyHbIi
MOMEHT B pacCcMaTp/BaeMOM 3fieMeHTE B CEeYeHUM, MPOXOASLLEM 4Yepe3 TOYKY
nepeceyeHns 0cK 3TOro aneMeHTa ¢ obpasytoLLeii nosica);

F - npoporibHas curia B Nosice CO CTOPOHbI PACTSIHYTONO 3fIEMEHTa PeLLeTKy;
A - nrowwazb NonepeyHoro CeyeHys nosica;
R, - pacuertHoe conpotueneHye cTanm nosica;

¢ - TOMNWWHA CTEHKM (NOMKK) nosica;

- YTOn MPUMbIKaHWA 3MEMEHTA PELLIETKM K MOSICY;
A4 - nnowaab NonepeyHoro CeYeHNs AIeMeHTa peLUeTku;
iz - TONMWWHA CTEHKM (MOMKM) SNeMeHTa peLleTku;

R},d - pac4yeTHoe COMNpOTUBIIEHNE CTanM 3fIeMEHTa PeLLEeTKN.

N.1.2 WN3rotoBneHne cepMm C HeNoCcpeacTBEHHbIM MPUKPENIIEHNEM 3MEMEHTOB
PELLETKM K NOSiCaM BO3MOXHO TOMbKO MpU CreuuanaMpoBaHHOM NPOU3BOACTBE C
NoonepaLMoHHbIM  KOHTPOrIeM  KayecTBa, obpallas BHUMaHWe Ha KOHTPOMb
cobnioeHns nepea CBapKOM MPOEKTHOMO 3asopa Mexay TopLamu packocos U
nosicamu chepm no BCEMy NepumMeTpy COMNpsHKeHUs packoca C NosiCoM.

J1.2 ®epmbl 13 rHyTocBapHbIX npodunen
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.21 Yanbl depm #3 3aMKHYTbIX THYTOCBapHbIX Npodwneit NpsiMoyrosibHOro
ceuyeHuss (pucyHok J1.1) cregyeT npoBepaTb cormacHo TpebosaHusm J1.1
HaCTOSILLErO MPUIOXEHWS, @ TaKKe Y4YUTbIBaTb HECYLLY CrocOoBGHOCTL GOKOBOM
CTEHKM mosica (mapannenbHoi MIoCKOCTM y3ra) B MecTe NpUMbIKaHWsi CXaToro
3MeMeHTa peLLeTKu.

PucyHok J1.1 - Y3nbi hepm U3 rHyTocBapHbIX npodunei

a - K-o6pasHblii Npu TpeyronbHoi peLleTke; 6 - TO e, NPU PAaCKOCHOW peLLeTKe; 8 -
OMOPHbIIA; 2 - Y-06pasHblii

PucyHok J1.1 - Y3nbl chepm 13 rHyTocBapHbIX Npodmneit

11.2.2 B cnyyae o4HOCTOPOHHETO MPUMbIKaHUS K Nosicy AByX unu 6onee anemeHToB
peLLeTKN C YCUNMMAMU pasHbiX 3HakoB (cM. pucyHok J1.1, a, 6), a Takxe oaHoro

3nemMeHTa B OMOPHbIX y3nmax (cM. pucyHok J1.1, B) npm 09 un 0,25
HECYLLYI0O CMOCOBHOCTb CTEHKM Mosica CreayeT MpoBepATb ANA  Kakaoro
NPVUMbIKAIOLLEro 3rieMeHTa no gopmyne

rAe ¥4 - KOI(PMUMEHT BIMSIHWSI 3HAKa YCWIMSi B MPUMbIKAIOLEM 3MeMeHTe,
NpUHUMaeMbIi paBHbIM 1,2 Npu pacTsbkeHnn 1 1,0 - B ocTanbHbIX Cryqasy;

¥ - KOI(MULIMEHT BIMSIHAS NPOJOMBLHONM CUMbl B MOSICe, OnpefensieMblit npu
cxatum B nosice,

ecnm 0,5, no dhopmyne

£ S =

B OCTarbHbIX cnyvasx yp = 1,0;

& - pnvHa yyacTtka NMHUM NepeceveHrs NPUMbIKaIoLLEro afieMeHTa ¢ NosicoM B

HanpassieHMn OCK Nnosica, paBHas

£ - MOroBMHA PacCTOSHUS MEXOY CMEXHBIMU CTEHKaMU COCEAHUX 3MEMEHTOB
peLLeTKM U NOMepeYHoN CTEHKO packoca 1 oropHbIM peGpom;

= =

1.2.3 HecyLwyto cnocoGHOCTE CTEHKM nosica B Y-06pasHbiX y3rax (CM. pucyHok J1.1,

r), a Takke B yarax, ykasaHHbix B 1.2.2, npw [=(J-ill0,25 crneayeT npoBepsiTb Mo
topmyne

(n.2)

J1.2.4 Hecyulyio cnoco6HocTb ©GOKOBOWM CTEHKW B MIOCKOCTM y3na B MecTe
NPUMBIKAHWS CXaToro afiemMeHTa npy ...+ 0,85 criemyeT NpoBepsiTh Mo Gopmyre

, (n.3)

rae ¥ - KO3IPULIMEHT BIUAHWS TOHKOCTEHHOCTU MOSICA, ANS OTHOLUEHWIA
25 npuHmaemsIvi paBHbiM 0,8, B ocTanbHbIx criydasix - 1,0;

k - K0athMLMEHT, NPYHUMAEMbIi PaBHbIM

npn
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npn :
B OCTasnbHbIX CIy4asx E=10.

J1.2.5 Hecyuuyto cnocobHocTb anemeHTa peLleTku BOGNM3WM NpuUMbIKaHWS K MOsicy
creslyeT NpoBepsATb:

a) B yanax, ykasaHHbix B J1.2.2 HaCTOSILLEro NpUIIOXeHWs, No copmyrne

. (n.4)

rae k crepyet onpeaenathb, kak B J1.2.4 HaCTOSALLEro NPUMOXEHWS, HO C 3aMEeHoM
XapaKTepuUCTUK Mosica Ha XapakTEPUCTVKM dneMeHTa peleTku: £ Ha Gorbluee 13

3HaveHnin d n dy, i3 Hau Ry Ha Ry

[ins anemeHTa peLUeTKV HeKBaAPATHOMO CeYeHnst B NeBYto YacTb dropmynb (1.4)

crieqyeT BBOAUTb MHOXUTESb "

6) B y3nax, yka3aHHbIX B J1.2.3 HacTosILLero npunoxeHus, no copmyrne

e ————— , s

BbIpaXXeHWs1 B KpYrnbIx ckobkax doopmyrbl (J1.5) He gormkHO 6bITh MeHee 0.

[Ins anemMeHTOB peLLeTKN HeKBaApPaTHOTO CeYeHVs B NMEBYI0 YacTb GoopMyribl

(11.5) cnegyeT BBOAUTE MHOXWTENb

11.2.6 MpOYHOCTb CBApHbIX LUBOB, MPUKPENIIAIOLMX IMEMEHTHI PELLeTKU K Nosicy,
crieflyeT npoBepsiThb:

a) B yanax, ykasaHHbix B J1.2.2 HacTOSILLEro npunoxeHusi, no dopmyne

. (11.6)

rae By, ks, Ry crienyet npuHumatk cormacHo TpeGoBaHusiM pasaena 14;

6) B y3nax, ykadaHHbIX B J1.2.3 HacTOSILLEro NpunoxeHus, no popmyre

I i — o ; n7)

B) CBapHble LUBbI, BbIMOMHEHHbIE MPU HaNM4YMM YCTAHOBOYHOTO 3a30pa, PaBHOTO

(0,5-0,7)3, ¢ NOMHBIM MpoNMaBrneHnemM CTEHKM NPOdMNst CrieayeT paccyuTbiBaTb
KaK CTbIKOBbIE.

11.3 ®epmbI U3 KpyrnbIX TPYG

11.3.1 Yanbl chepm 13 kpyrmbix Tpyd (pucyHok J1.2) criegyeT npoBepsiTb COMNacHo
TpeboBaHuaM J1.1 HACTOSALLEro NPUNOXEHWS.

PucyHok J1.2 - Y3nbi hepm U3 Kpyrnbix Tpy6

a - K-06pasHbiit; 6 - X-06pasHblit; 8 - ONOpHbIN
PucyHok J1.2 - Y3anbl coepm 13 Kpyribix TpyS

11.3.2 B cnyyae npuMbIKaHus K NOSICY # 3fIeMEHTOB peLleTkn (CM. pucyHok J1.2, a,
6), a TakxKe OQHOrO drieMeHTa B OMOPHbIX y3nax (CM. pUcyHok J1.2, B) Hecyllyto
CNOCOBGHOCTL CTEHKM Mosica crieAyeT NpoBepsATb ANA KaXIoro MPyMbIKAOLWEro
arnemeHTa no chopmyram:
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! (n.9)
rae j - HOMep NPUMbIKAIOLLIErO dMeMeHTa;
- HOMep paccMaTp1BAEMOro NPUMbIKAIOLLETO IIEMEHTa;

Ny, N; - younve B NpuUMBIKAIOLLEM BMIEMEHTE, MPUHUMAEMOE C YHETOM 3Haka
("nntoc” npu pacTsxkeHnn, "MUHYC" Npu cxaTum);

#; - KOahMUMEHT, Npun i = j onpefensemslii no dopmyne

n
3 gl m o Ly gy ) £ 15
-

npu: = j ;=1

3aech Ty - KOI(PIMUMEHT BIMAHMA 3HAKa YCUMA B paccMarprBaeMom
NpVMbIKaIOLWEM 3NIeMEHTE, NpPUHUMaeMbli paBHbiM 0,8 npu pacTtsbkeHin u 1,0 - B
ocCTanbHbIX Cy4asx;

.E%,- - [ANWMHAa yyacTKa MpUMbIKAHWA paccMaTpyvBaeMoro anemeHTa (ans
TpyByaTbix 311eMeHTOB );
Ty - KOIMMUMEHT BIMSAHUA ASWMHBI  MPUMbIKAHUS  PaccMaTpuBaeMoro

aNeMeHTa, s HeLUNMHAPUYECKNX NMPUMbIKaHWIA onpeaensiemMblii no opmyne

A8 LNMHAPUYECKX NPUMBIKaHWIA (TPYB) Ty = 1;

& wm By - WMpMHA MPUMBIKAIOLErO 3MeMeHTa (Ons TpyGyaToro ariemeHTa

wm );

& - xapakTepucTuKka Hecyllel cnocobHOCTM nosica, onpegensemas no opmyne

E = _F . (1.10)

1y,
g by

30€eCb " “mr-:; - TOHKOCTEHHOCTb Nosica;

Ty - KO3GXDMLMEHT BIMSAHNA NPOAOIBbHONM CUMbl B NOAACE, OnpeaenseMblit npu
cxaTtum B nosice no coopmyne

3anecb FJ - NpofofibHasi cuna B MNosiCeé CO CTOPOHbl PACTAHYTOro 3rfieMeHTa
peLeTku;

Ty - KOI(MUMEHT BIMAHWSA MOAKPENSEHUs CTeHKW rnosica B yare
nonepeyHbIMM pebpamun, auadiparMamu 1 T.n., NPUHUMaeMbIi pasHeiM 1,25 npu
pacrnonoxeHun noakpennsioliero pebpa B npegenax ydactka paccmaTpyBaemoro
NPUMbIKaHKS 1 1 - B OCTarbHbIX Cry4asXx;

- KOI(MUMEHT BIMAHWA  PACMONIOKEHNS  KaXOOrO M3 CMEXHbIX

NPUMBIKAIOLLWMX  3MIEMEHTOB MO OTHOLUEHWIO K paccmatpusaemomy  ( f-my),
onpegensemblin no Tabmuue 1.1;

npui=j & =1,

npu &; £0,7 ponyckaeTcs NpUHUIMaTh (6; cm. Tabrmuy 11.1),

npu & »0,7

&= fare
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- 7.
gy =1-05(F, AR, )

by - WMpWMHA oxBaTa Mosica MPUMbIKAIOWMM 3IEMEHTOM MeXay KpomKamu
ceapHoro wea (npu 8; £0,7 ponyckaeTcs MNpUHAMAaThL , npuf>0,7

).

J1.3.3 Hecyuyto cnocobHocTb CTeHkM TpybuaTbix 3MeMEeHTOB pelueTku BOM3M
NPUMbIKaHUA K NOSCY CrieflyeT NpoBepsATh no dopmyne

B =byl D M11)

roe & - KoaddwMUMEHT, npuHMmaembli pasHbiM: 0,008 - ana packocos B K-

0BpasHbIX y3nax, Mpu pacyeTe NpuUMbIKaHUA KOTOPbIX 3HaYeHVe koaddmumeHTa ¢,
onpegensiemoro no Tabrmue J1.1, coctaensieT meHee 0,85; 0,015 - B ocTanbHbIX
cnyyasx;

Yed - KOIPPUUMEHT ycroBwii paboThbl, MpUHMMaeMmbln pasHbiM: 0,85 - onsa
3MEMEHTOB, NepecekaloLyXCs B y3ne ¢ ABYMS| APYTUMU dNIeMEHTaMu, UMEOLLMMM
pasHble 3HaKW YCUnuii;

1 - B OCTarnbHbIX Cryyasx.

Tabnuua 1.1

Pacnonoxenne  ocu || Tun

CMEXHOrO yana | ¥ ¥
MPUMBIKAIOLLETO

anemeHTa

OTHOCUTENMLHO  OCM

paccmaTpuBaemoro

C Ton Xe CTOpOHbI || & -
nosica

C  npoTVBOMNONOXHOW || ¥ 0
CTOPOHbI nosica

e
[
=)

O6o03HayeHus, NpuHsTele B Tabrmue J1.1 (Cm. pucyHok J1.2):

Zj - HaMMeHblUee PaccTOsHME BAOMb OCW MOsica MeXay CBapHbIMM LUBAMK,
NPUKPENnsoLLYMA K MOSICY paccMaTpUBAEMbIil U CMEXHbIN 3MEMEHTbI PeLLETKN
(MpoZonbHbIV NPOCBET):

5 - paccTosiHMe BAOMb nosica mexay 6opTamu paccmaTpvBaemoro u
CMEXHOro NPUMbIKaOLLMX 311EMEHTOB:

- OTHOLUEHME LWMPUHbI MNPUMbIKAGHUS CMEXHOro 3feMeHTa K

AviameTpy nosica (Ans Tpy64aTbiX aNeMeHToB )-
MpumeyaHue - 3HayeHus fg criefyeT NpUHMMaTh paBHbIMU:
npu g5 0 £y =0,6;
npu 0 !

npu & =1




.34 TMpu nogkpenneHMn CTeHkM nosica B y3ne (B MecTax MpUMbIKaHUS
paccMaTpuBaEMOro MPYMbIKAIOLEro 3neMeHTa) Npuneraioweit U NpuBapeHHoi K

MOSICY HaKMazKo ToNuMHoN #, BMecTo Ky B chopmyne (J1.10) crieayeT npuHumaTs
pacyeTHOe COMnpOTUBIIEHNE MaTepuana Haknagku R}.a, BMECTO g - NpUBEAEHHYIO
TOMWMHY , NPUHAMAEMYIO PaBHOW: AN PaCTAHYTLIX NPUMbIKAIOLWMX 3MEMEHTOB £, ,
HO He Goree 1,5 ; NS CXaTbiX -, A€ fyey - Oorblias, a iy -

MEHbLUAsA U3 TOMWWH 5 U .

J1.3.5 TMpoyHOCTb CBapHbIX LIBOB B Cllydae pe3ku TpyG CO CKOCOM KPOMKU
fonyckaeTcsi NpoBePsiTb No opmMyre

i

oz (n.12)

rae Ry - pacuyeTHOe COMPOTMBIIEHME CBAPHOTO CTLIKOBOTO COEAMHEHMS,
NpUHUMaEMoe Mo yKas3aHuaM 6.4 HaCTOALLMX HOPM.

1.4 ®epmbl n3 oByTaBpPOB

J1.4.1 Yanel chepm 13 ABYTABPOB C NapannenbHLIMU IPaHAMM Mook (pucyHok J1.3)
creflyeT nNpoBepsATb cornacHo TpeboBaHnsM J1.1 HacTosLLEro NpUIoXeHUs, a Takxe
y4uTbIBaTb:

HECYLLYt0 CNOCOGHOCTL y4acTKa CTEHKM Nosica, COOTBETCTBYHOLLETO CXaToMy
3MEMEHTY peLLeTky;

HeCYLLYI0 CMOCOGHOCTb NMOMNEPEYHOro CEYeHUs Nosica Ha CABUI.

PucyHok J1.3 - Yanel hepm u3 gsytaBpos

a - K-06pasHblit npy TpeyronbHoW pelueTke; 6 - TO e, NMPU PAaCKOCHOWN peLLeTKe; 8 -
OMOpHbIN

PucyHok J1.3 - Y3nbl depm 13 AByTaBpoB

J1.4.2 B cny4ae OfHOCTOPOHHErO MPUMbIKaHUS K [BYTaBPOBOMY MOSICY ABYX WUIn
Gonee [BYTaBPOBbIX 3MIEMEHTOB PELLETKM C YCUIMAMM Pa3HbIX 3HAKOB (CM.
pucyHok J1.3, a, 6), a Takke OAHOrO aNemMeHTa B OMOpHbIX y3nax (CM. pucyHok J1.3,

B) npn g £ 15 MM HecyLylo CnocoBHOCTL MOMKW nosica criefyeT NpoBepaTb Ans
KaXaoro NpMMBIKaloLLEro anemeHTa no copmyrne

. (n.13)

rAe ¥p - Ko3adMLIMEHT, onpeaensemMbii no ykasaHuam J1.2.2.

N.4.3 Hecywyio cnocobHOCTb y4acTka CTEHKM [BYTaBpOBOrO mosica Mof,
,EleVICTBVIEM CXaToro ABYTABPOBOro 3fieMeHTa peLleTku crnefyet nposepsTb No
dopmyne

T E (1.14)

rae £y, - TOMMHAa CTEHKM nosica.

11.4.4. Hecyuyio cnocoGHOCTb MOMEPEYHOTO CeYeHWst ABYTABPOBOro Mnosica Mof,
BO3AE/CTBMEM NOMNEPEYHON CUrlbl B Y3ne crieflyeT NpoBepsiTb Mo opmyrne

- - . (11.15)

rae @ - nornepeyHasi cuna B ysre, paBHasi MeHbLLUEMY U3 NPOU3BEAEHUI s

Rs - pac4yeTHOe ConpoTUBEHWe CABUNY CTann nosica;

Ol R[4 (2= x)Dt +(t,, + 2)¢]} £1 - panuyc 3akpyrneHus npodmns nosica.
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.45 Hecyuwyio cnocobHocTb [BYTaBpOBOrO 3neMeHTa pelueTku  BOmam
NPVMbIKaHWS K NOSICY CrieayeT NpoBepsiTb No (opmyne

. (n.16)

raoe ¥y - KoapMuWeHT, npuHMMaembin Mo ykasaHuam J1.2.2 HacToswero
NPUIOXEHNS.

1146 CeyeHusi CBapHbIX LUBOB, MPUKPENNSIOWMX 3MIEMEHTHI PELIeTKM K MNosicy,
crnegyet npuvHUMaTb COOTBETCTBEHHO MPOYHOCTU Y4YaCTKOB (I'IOJ'IOK, CTeHOK)
[IBYTaBPOBOTO 31IEMEHTa PELLETKM.

MpunoxeHune M (pekomeHayemoe). MeToguka
nop6opa MMHUMArbHbIX CEYEHUM u3rnéaembix
3reMeHToB

Mpunoxexve M
(pekomeHnyemoe)

M.1 O6wue nonoxeHus

M.1.1 MeToauka noO3BONSIET YCTAHOBUTb Pa3Mepbl MUHMMANbHbLIX MO Mrowaan
CEYEHUI LLIAPHUPHO OMnepTbiX Garnok, HarpyeHHbIX B NOCKOCTU CTEHKW U UMEHOLLMX
CBapHOe [1BYTaBPOBOE ABOSIKOCMMETPUYHOE CEYEHNE C YCTOMYMBON, MMBKOWM nnn
nepcopvpoBaHHO CTEHKOW, a Takxe onpeaermTb Haubonee addekTnBHOE

COMpOTUBIEHNE CTamM &y 4 .

M.1.2 YcToiumBocTb Garok cregyeT obecneuuBaTb BbIMONHEHMEM TpebGoBaHwii
8.4.4-8.4.6 HacCTOSALLMX HOPM.

M.1.3 Ona nogGopa MWMHUMAarnbHOTO cedeHuss Ganku pacyeTHbIMU pa3Mepamu U
napameTpamu ABMATCA:

A - nponer;

- pacyeTHbIN U3rMGatoLLMini MOMEHT;

# - napameTp, onpefenaloumi npedenbHbii  npornb ) m
npuHMMaembi cornacHo CHulM 2.01.07;

£ - napameTp, paBHbIv 9,6 - NPV paBHOMEPHO pacnpefeneHHo Harpyske, 12 -
npy COCPEAOTOHEHHON Harpy3ke B cepeaunHe nponeta, 10 - B ocTanbHbIX Cryyasy;

Tf - KO3MUNEHT HAAEXHOCTM MO Harpyske, ONPeAenseMbli Kak OTHOLeHVe
pacyeTHOro 3HaYeHUsi 9KBMBAmNEHTHOM (MO 3HaYeHWI0 U3rMBaloLiero MomeHTa)
Harpyskn K HopMaTnuBHOMY;

; ; - BeNMYMHbI, WCMOMb3yemble B
pacyeTHbIX popmyrax.

M.1.4 Ceuenne 6anku, nNpUHATOE C Y4€TOM [EMCTBYIOLMX COPTAMEHTOB,
TpeboBaHUIN 1 OrpaHUYeHWI, NPEABABISEMbIX K MPOEKTY B KaXOOM KOHKPETHOM
cnyyae, crneayeT NpoBePsiTb COMMacHo TpeboBaHUsIM pasaena 8 HaCTOSILMX HOPM
(ans 6anok C YCTOWYMBON CTEHKOW) WM TpeGOoBaHWIA HACTOALLErO MPUIOXEHUS
(pns 6anok ¢ rMbKoi CTEHKOM).

M.2 Banku 13 ogHOPOAHOro MaTe puarna ¢ yCToW4uMBOIN CTEHKOMN

M.2.1 Pasmepbl CEUYEHMIA (CM. PUCYHOK 5 HACTOSILLWX HOPM, [ae &, 0GO03HaYEHO Kak

hgf ,a bf - KaK bgf) AByTaBpoBblx 6anok 1-ro knacca cnegyert onpefenste no
copmynam:

roe

OdxpeKTMBHOE 3HAYEHUE PaCHETHOTO COMPOTUBMEHUSI CTanm RJ,g cnepyet
onpeaensitb no dopmyne

==

g o L (M2)

M.2.2 Pa3vepbl cevenuii aByTaBpoBbIX Hanok 2-ro knacca npu 1< # <5 cnepyet
onpenenaTb no chopmynam:
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roe 5

MNapameTp cneayeT onpeaensTb Mo
¢opwmyrie

s (M.4)
rae ;- KoadpuLmeHT, onpeaensemelii no gopmynam (77) HaCTOALLMX HOPM U
U3MeHsoWMIACS B npeaenax 1k, = h,tr/y, .

[na 6anok kopo64aToro ceveHns KoadMUNEHTbI €1, U i, B dopmyne (M.4)
crnepyeT yMHoXaTtb Ha 0,5.

B dopmyriax (M.3) 3HaueHne *,,, CriemyeT onpeaensTs B 3aBUCUMOCTM OT Xuf
no Tabrmue M.1, a 3HaveHve - no 8.5.8 HacToAwmx HopMm. B Tabrmue M1 v B

dopmynax (M.3) cpepHee KacaTenbHOE — HanpsbkeHue creayet
NPUHUMATL PaBHBIM .

Tabrmuya M.A1

7/R; || NpenensHbie sHaueHUs! H,, NPU M, paBHOM

1,0 15 2,0 2,5 3,0 3,5 4,0 4,5 50

0 550 |4,00 |342 (3,00 |272 252 (237 |227 220

0,5 450 (13,70 ||3,13 |[2,75 (2,51 |235 226 |[220 2,20

0,6 425 1352 ||298 |264 (242 |228 220 220 220

0,7 4,00 |[3,34 (284 |253 |[234 (220 (220 220 {220

0,8 3,75 |3,04 2,62 (237 |226 220 |220 2,20 /2,20

0,9 350 12,73 |[2,39 (220 |2,20 [[2,20 (2,20 (220 (220

3HaveHva u cregyeT onpeaensTb B O4HOM CeveHumn 6anku.

OdxpeKTUBHOE 3HAYEHME PACHETHOTO COMPOTUBIIEHUs cTamm K .+ creayet
onpeaenaTts no dopmyne

roe ‘?_J'-R_S

M.2.3 Mpu Harmm4umn 30HbI YKUCTOro U3rMba pasmepbl ceveHnii Ganok 2-ro knacca u
adhpeKTUBHOE 3HAYEHME PaCcYETHOTO COMPOTUBMEHUS CTarm criegyeT onpeaensTb
no gopmynam (M.3) n (M.5) cooTBETCTBEHHO NpK MOACTAHOBKE B HUX 3HAYEHNS F =
1,42

M.2.4 Pasmepbl ceveHuit AByTaBpoBbIx Hanok 3-ro knacca (npu 2,2;
0,3) cnepyeT onpeaensTb No dopMynam:

= : : ,
(M.6)

roe ;

OdxpeKTUBHOE 3HAYEHME PACHETHOIO COMPOTUBIIEHUS CTamm Ky .+ creayet
onpenensaTb no opmyne
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me £y, = 074553/, .

M.2.5 lMpn BbIGOpE cTamM pacyeTHoe COnpoTUBMEHUE Ry creayeT npuHUMaThL
6nmskMM Kk R}/,gj‘, BblYMCreHHoMy no copmynam (M.2), (M.5) n (M.7); npu atom

[OIMKHO 6bITh BbINOMHEHO YCrnoBKe

M.2.6 [ns 6anok 2-ro u 3-ro KNaccoB Mpu OHOBPEMEHHOM AENUCTBUN B CEYEHUN
M un{ B dopmynax (M3), (M5)-(M7) crneayeT npuHMMaTb: B MNepBOM
npubnvkeHnn T = 0; B NOCNEAYIOLLMX NPUBTIMKEHUSIX

M.3 BuctanbHble 6anku ¢ ycTol4MBOW CTEeHKOW

Pa3mepbl ceyeHnii GucTanbHbIX A4BYTaBPOBbIX Garnok 2-ro krnacca ¢ yCTONYMBOWA

CTEHKOW Npyn crneayet onpeaensTb no dopmyrnam:

= e =T S
7=k, M8)

* Bpak opurvHana. - MNMpumeyarue nsrotosutens 6asbl AaHHbIX.

rae ;

B dopmynax (M.8) 3HaueH1e *yy, CREAyeT NpUHMMaTh no Tabmuue M1 B
3aBMCMMOCTM OT napameTpa , onpefensemoro no
copmyne

, (M9)

rae ¢y, - KoadMLIMEHT, onpeaensembii no hopMynam:

oy= 2T 03 R 1) v g = 02500yir-0) (M.10)

1 U3MeHsiIoLWmiics B npeaenax 1

3aechb §, W&y - KOdUUMEHTbI, onpeaensemMbie COracHo 8.2.8 HacTOALWMX
HOPM.

OdheKTMBHOE 3HAYEHUE PacYETHOrO COMPOTMBIEHWSI CTarm CTEHKu Ganku

criefyeT onpeaensTb no dopmyrne

= 1> (M11)

me Sty = My Mg Ryve)
Mpy BLIGOPE CTaNM OMKHO BbiTh BLIMOMHEHO YCIOBUE €1 = 5T 5 .

lMpy O4HOBPEMEHHOM AeNCTBUM B cedeHu Af 1 (2 crieqyeT yunTtbiBate M.2.6
HaCTOSILLErO NMPUIOXEHUS.

M.4 Banku ¢ rubkol cTeHKown

M4.1 PaspesHble 6Ganku C TMOKOW CTEHKOW CHMMETPUYHOMO [BYTaBPOBOIO
CEYEHUs!, HECYLLME CTaTUYECKYIO HarpysKy U U3rmbaemble B NOCKOCTU CTEHKM, Kak
npaeuro, creayet MpUMEHsTb MPU  Harpy3ke, 3KBUBAMEHTHON pPaBHOMEPHO
pacnpegeneHHoit Ao 50 kH/M, 1 NpoekTUpoBaTb U3 CTanmW C NPeAeNioM TeKy4ecTu

0o 345 Himm 2.

M4.2 Yctonmumsoctb Ganok ¢ rubkoi cTeHkon criegyeT obecneuvBatb 6o
BbIMONHeHneM TpeboBaHuii 8.4.4, a HACTOSLLWMX HOPM, NMBO 3aKpenyieHneM CxaToro

nosica, npuM KOTOPOM YycroBHasi rMBKocTb mnosica He

npesbiwaet 0,21 (roe bf - LLMPUHA CKaToro nosica).
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M4.3 OTHolweHWe LWMPWHBI CBECa CXaToro nosica Kk ero TOMuWHe cnedyeT

npuHuMaTh He Gonee

M4.4 OTHoweHWe nroWaaen CeyeHwit mosica U CTEHKU He

AOIDKHO NpeBbIWaTh NpeaernbHbIX 3HayveHwui a.ﬁ-‘ , onpegensemMblX No quMyJ'Ie

0,38 fEfR} ‘ M12)

M4.5 Yyactok cTeHku Gankv Hap onopor crefyeT YKpennsTb [ABYCTOPOHHUM
OMopHbIM  PebpoM KecTKOCTU U paccyWTbiBaTb cornacHo TpeGoaHuam 8.5.17
HaCTOSILLYX HOPM.

10
Ha paccTosiHun He MeHee LWMpWHBI pebpa 1 He Gonee *+~33 * %59 ot onopHoro
peGpa criesyeT ycTaHaBMBaTh AOMOMHUTENLHOE ABYCTOPOHHEE PeGPO KECTKOCTH
pa3mepom cornacHo M.4.9 HacTOSALLEro NPUIIOKEHWS.

M.4.6 MecTHoe HanpsbkeHuWe dp,. B CTeHke Garku, onpeaeneHHoe no dopmyne

(47), normkHo 6bITb He Gonee 0,75 &, , Npu 3TOM 3HaueHMe e’gf crneqyeT BblYMCIATb
no chopmyre (48) HaCTOALLMX HOPM.

M.4.7 Mpwn onpeaeneHnn npornba 6anok MOMEHT MHEPLIUN NOMEepPEeYHOro cedeHns
6pyTTo  Ganku cregyeT  yMeHblUaTb — YMHOXEHWEM Ha  KO3dULIMEHT

ona 6Gamok ¢ pebpamu B nporete M Ha Ko3adhdULMEHT

- ans 6anok 6e3 peGep B nponete.

M.4.8 TMpo4HOCTb paspesHbix Ganok CUMMETPUYHOTO [BYTaBPOBOTO CEYEHMs,
HECYLLMX CTATUYECKYIO Harpysky, U3rMbaemblx B MIOCKOCTU CTEHKU, YKPErNeHHon
TOIbKO MOMEepeyHbIMM pebpamut ECTKOCTH (PUCYHOK M.1), C yCroBHOW MBGKOCTbIO

CTeHKN 6 13 cnepyet npoBepsiTL No copmyre
@ =12-0033x,,, (M13)

roe M v - 3HaYeHNs MOMEHTa M MOMEPeYHON CUrbl B PaccMaTpuBaemMoM
ceyeHum 6arnku,

M, - npepenbHoe 3HaYeHe MOMEHTa, BblYUCTIIeMoe Mo opmyrie

— —— = (M.14)

-—a- f

{4 - npefenbHoe 3HaYeHe NOoMepeyHON CHMbl, BbIYKCTIEMOE Mo (opmyrie
=W~ . (M15)

PucyHok M.1 - Cxema 6anku ¢ ru6koi cTeHKon

PucyHok M.1 - Cxema 6anku ¢ rubkoii CTeHKomn

B chopmynax (M.14) n (M.15) o6o3HaueHo:
1,y W Ay - TOMWMHA U BbICOTA CTEHKW COOTBETCTBEHHO;
Af - nrowaab ceveHust nosica 6anku;

Ter, # - KPUTUYECKOE HaMpshKeHUe W OTHOLLEHWE Pa3MepoB OTCEKa CTEHKM
COOTBETCTBEHHO, OnpeAersiemMble cornacHo 8.5.3 HacTosILLMX HOPM;

- KO3CPMLIMEHT, BbIYMCTIIEMBIN NO hopmyre

iy f20,15. (M.16)
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3peck ;2 20,1;

Wi - MUHUMArnbHBIA MOMEHT COMPOTMBIEHUS (OTHOCWUTENLHO COBCTBEHHO
ocu, napannenbHoi nosicy 6anku) TaBpoBOrO CEYEHUs!, COCTOALLErO U3 CxaToro

nosica 6anku un NPUMbIKAIOLLIETO K HEMY y4HacTKa CTeHKN BbICOTOMN
& - Wwar pe6ep KeCcTKoCTU.

M.4.9 lMonepeyHble pebpa XeCTKOCTW, CEYEHWUSI KOTOPbIX MPUHSATBI HE MeHee
yKa3aHHbIX B 8.5.9 HaCTOSLLMX HOPM, CriefyeT pacCUUTbIBaTh Ha YCTOMYMBOCTb Kak

CTepxHW, cxaTble curon &, onpegensiemolrt no dopmyne

o = By (i + a2 e, ke, (M17)

rae Bce 0603HaveHus criegyeT npuHMMaTh no M.4.8 HacTOSILLEro NMPUOXEHMsI.

3HayeHve N pekoMeHOyeTCAa npuHMMaTb pPaBHbIM He MeHee 3Ha4deHus
COCPEeAOTOEHHOMN Harpy3ku, PacnonoXeHHoM Haf, peGpoMm.

PacyeTHylo AMMHY CTepXHsA CriefyeT NpUHUMaTh paBHON , HO He
meHee 0,7 4, .
CyMMeTpuYHOe [BYCTOPOHHEEe PeGpo PeKoMEeHOYeTCsi paccuuTbiBaTb Ha
LieHTpanbHoe CxaTue, OAHOCTOPOHHEE - Ha BHELEHTPEHHOE CxXaTwe C
3KCLIEHTPUCUTETOM, PaBHLIM PacCTOSIHUIO OT OCK CTEHKM A0 LEHTPa TSHKECTU

PaCc4YETHOro Ce4eHnst CTEPXKHS.

B pacueTHoe ceueHvie cTepxHs criefyeT BKMoYaTh ceveHne pebpa xecTkocTu 1

nosockl CTEHKW wmpmHon 0,65 C KaXgon CTOpPOHbI pebpa.

M.4.10 Pa3vepbl ceuyeHuin OBYTaBPOBbIX Garok ¢ rbkoi cTeHkor u pebpamu,
ynosrneTBopsioLLye ycrnosuto (M.13), criegyeT onpeaensTtb no dopmynam:

e gy =Ry (120 = ae I fEIRy
(M18)

rae

OdXpeKTUBHOE 3HAYEHME PAaCUETHOTO COMPOTUBIIEHUS CTarm Garku &) o
crieflyeT onpeaenstb no dopmyre

(M.19)

Mpu HeobxogumocTu ¢ Lenbio yaosrneTBoperus ycrnosus (M.13) cneayet
yBenMyuBaTb 4uCIo pe6ep XECTKOCTU WU TONWMHY CTEeHKU B OTCeKax 6aJ‘IKI/I,
PacrnoioxeHHbIX y ornop.

Mpu BLIGOPE CTanM CrieAyeT BLINOMHATL YerioBue b =(3+234 15
M.5 Banku ¢ nepcopupoBaHHON CTEHKOW

M.5.1 Banku ¢ nepdop1poBaHHON CTEHKOW cregyeT NPOeKTUPOBaTb U3 NMPOKATHbIX

aBsyTaBpos ( 2 120), Kak NpaBurio, U3 cTanu ¢ npeaenom Tekydect 4o 440 Hmm2.
CTeneHb pasBUTUSI MPOKATHOrO MPOGWNA (OTHOLLEHWE BbICOTbI Pa3BUTON Barnku K
BblCOTE MCXOLHOrO [ByTaBspa) pexomeHayeTcs npyHUMaThL

1,5.

CBapHble COeIMHEHNsI CTEHOK CIeflyeT BbIMOMHSATb CThIKOBLIM LLIBOM C MOMHbIM
npoBapoM.

PucyHok M.2 - Cxema y4yacTka 6ankv c nepcgopvMpoBaHHOW CTEHKOMN

PucyHok M.2 - Cxema yuacTka 6anku ¢ nepoprpoBaHHOI CTEHKOA

M.5.2 PacyeT Ha npo4yHoCcTb Ganok, narmbaembix B MMOCKOCTU CTEHKM (PUCYHOK
M.2), crnepyeT BbINOMHATL Mo chopmynam:

ANSt TOYEK, HAXOASLLMXCS B Yrnax Bblpe3aHHbIX OTBEPCTUIA Ha paccTosiHvM 0,5 d
oTocu x-x,
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: (M.20)

A5 TOYEK, HAXOASALWMXCS Haf, YITiaMy Bblpe3aHHbIX OTBEPCTUM Ha PacCTOSIHUM
0,5/ oTocn x - x,

e R M21)

¥
e R
W, W, 2Tt (M.22)

rae Af - nsrmbatoLwmii MOMEHT B ceveHnn Banku;
£ - nonepeyHas cura B ceveHnn Ganku;
{}; - TO e, Ha paccTostHWM ( ) OT onopel (CM. pucyHok M.2);

¥, - cOBCTBEHHbI MOMEHT COMPOTWBMEHWSI Pa3BUTOTO [BYTaBpa B CeYeHWUn
6arnku ¢ oTBepcTMEM (CeYeHne HETTO) OTHOCUTESTbHO OCK x — X}

Wiax » Wy - HavOOMbLMA M HAUMEHbLLUMIA MOMEHTbI  COMPOTUBIEHUS!
TaBPOBOTO CeYEHNSI.

M5.3 PacuyeT Ha ycToWuMBocTb 6anok criegyeT  BbIMOMHATL — COMMACHO
TpeboBaHnAm 8.4.1 HACTOALLWX HOPM; MPN 3TOM FEOMETPUYECKME XapaKTePUCTUKM
6arnok crefyeT BblYMCIATL ANA CEYEHUs| C OTBEPCTUEM. YCTOW4MBOCTb Garnok
cneayeT cuutath OBecneveHHOW, ecrm BbiMONMHeHbl TpeGosaHua 8.4.4 1 8.4.5
HaCTOALLYX HOPM.

M.5.4 B onopHbIX Ce4eHusiXx CTeHKy Ganku npu 40 crnepyeT ykpennsTb
pebpamu KeCTKOCTW U pacCcunUTbiBaTb COracHo TpeboBaHusM 8.5.17 HacTosiLyx
HOPM; NPU 3TOM Y OMOPHOTO CeYEHUs creayeT NpuHUMaTh ¢ = 250 MM (CM. PUCYHOK
M.2).

M5.5 B ceyeHusix OGanku npu  OTHOLLEHWW wm  npu
HeBbINONMHeHUN TpeGoBaHui 8.2.2 criegyeT ycTaHaBrmMBaTb pebpa XecTKoCTU B
COOTBETCTBUM C TpeboBaHUsAMU 8.5.9 HACTOSLLMX HOPM.

CocpeoToyeHHble rpy3bl crnegyeT pacrnonaratb TONMbKO B CeveHusix 6anku, He
ocnabneHHbIX OTBEPCTUAMMN.

BbicOTa CTEHKM CXaroro TaBPOBOrO CEYEHUs! [OIDkHA YAOBIETBOPSTH
TpeboBaHMAM 7.3.2 HacTosWMX Hopm, B copmyne (29) koToporo cregyet

npuHuMaTh X = 1,4.

M.5.6 Mpwu onpepeneHum nporvba 6anok ¢ OTHOLLEHWEM 12 (rpe ¢ - nponet
6arnku) MOMEHT MHEpLUMM ceveHust Barku ¢ OTBEPCTUEM CriefdyeT yMHOXaTb Ha
koaddmumeHT 0,95.
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