CI 16.13330.2017

CBO[ NPABUN

CTAJIbHBIE KOHCTPYKLIMNA

Steel structures

AxTyanuaunposaHHas pegakuns CHull 1-23-81*

TekcT CpaBHeHust ClM 16.13330.2017 ¢ CIM 16.13330.2011 cm. no ccbuike.
- MpvmeyaHve nsrotouTens 6asbl AaHHbIX.

[ata BBegeHusn 2017-08-28
Mpeancnosue
CBepAeHus o cBoae npaBun

1 UCMNONHUTENN - AO "HUL, "Ctpoutenbcteo” - LUHUNCK um.B.A.KyuepeHko,
MrCy, CrerAcy

2 BHECEH TexHuyeckum komuTeTOM Mo cTaHgaptusaumm TK 465
"CTtpoutenbcTBo”

3 MNOArOTOBJIEH «k yTBepxaeHwnto [lenapTamMeHTOM rpagoCcTpOUTENbHON
[EATenbHOCTU W apXUTekTypbl MUHMCTEpCTBa CTPOUTENbCTBA U KUMULLHO-
KOMMyHarnbHoro xo3sctea Poccuiickon ®egepauum (MuHcTpon Poccum)

4 YTBEP>XOEH npukazom MuHWCTEpPCTBaA _ CTPOUTENBCTBA U XUMMLLHO-
KOMMyHanbHOro xossancrea Poccuiickon Pepepauvmn ot 27 Bpana 2017 r. N

126/np v BBeAeH B AevicTBue ¢ 28 aBrycta 2017 1.

5 3APETMICTPUPOBAH ®epepanbHbIM  areHTCTBOM MO TEXHUYECKOMY
perynupoBaHuto 1 metpororun (Pocctanaapt). lMepecmotp CM16.13330.2011
"CHwuIM 1I-23-81* CTanbHble KOHCTPYKLN"

B cnyyae nepecmompa (3ameHbl) Unu ommeHbl Hacmosiuje2o ceoda npasur
coomeemcmeyouwee ysedomneHue 6ydem orny6rIuUKO8aHO 8 YCMaHO8/IEHHOM
rnopsdke. Coomeemcmsytowas UHpopMmayus, yeedoMrieHUe U MeKCmbl
pa3meuwjaromcsi makxe 8 UHGhopMayUOHHOU cucmeme obue2o ronb308aHuUs - Ha
ochuyuansHom calime paspabomyuka (MuHcmpol Poccuu) 8 cemu MiHmepHem

BBepgeHue

HacTosiwmii cBop npaBun pa3paboTaH B cOOTBETCTBUM C PefepanbHbiM
3aKkoHoM oT 30 pgekabpa 2009 r. N 384-03 "TexHUYECKW pernameHT o

6e30nacHOCTM 30aHui COOPYXEHUN .

Mepecmotp CI1 16.13330.2011 BbINONHEH aBTOpcKMM Konnektnsom AO "HULL
"Ctpoutenbcteo” - LLHUNCK nm.B.A KyyepeHko (a-p TexH. Hayk W.M.Beasikos, a-p
TexH. Hayk [.0.Opecckuit; kaHa. TexH. Hayk MM.TykoBa, kaHA. TexH. Hayk
[.B.KoHwH, kaHa. TexH. Hayk M.P.Ypuukui, kana. TexH. Hayk M.U.®apdenb, kaHa.
TexH. Hayk B.C.UeTnmH; uhx. C.B.I'ypos); HAY MICY (a-p TexH. Hayk A.P.TycHuH);
3A0 "OpkoH" (A-p TexH. Hayk [.W.Benwbi); APCC (nwx. [.C.EpemeeB, WHX.
A.A.Cockos).

1 O6nactb NpMMeHeHus

1.1 HacTosiumin cBof, NpaBun ycTaHaBnmBaeT TpeboBaHWs 1 pacnpocTpaHseTcst Ha
NPOEKTUPOBAHUE W pacyeT CTallbHbIX CTPOUTENbHBLIX KOHCTPYKLMUA 34aHWi U
COOPY)XEHUN PasfMYHOro HasHayeHusl, paboTalolmx Mpu Temnepatype He Bbille
100°C 1 He Hwxe MuHyc 60°C.

HacTosiumin cog npaBun He pacnpocTpaHsIeTCs Ha NPOEKTUPOBaHUE CTarlbHbIX
KOHCTPYKLWI MOCTOB, TPAHCMOPTHbIX TOHHENEN U TPY6 Nnof, HackiNsaMu.
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1.2 Tlpy nNpOEKTMPOBaHUM KOHCTPYKLMIA, HaxXoOSLWMXCA B 0OCODbIX YCrOBMSIX
aKcnnyataumm (Hanpumep, KOHCTPYKUWIA AOMEHHbIX Medvelt; MarucTparnbHbiX U
TEXHOMNOrMYeckux TpybONpoOBOAOB; pPe3epBYapoB  CMeLManbHOrO  HasHayeHus;
KOHCTPYKUMA  30aHW,  MOABEPraloLMXCH  CEACMUYECKUM  BO3[AENCTBUAM,
MHTEHCUBHLIM BO3EUCTBUSIM OrHsl, TeMrnepaTypbl, paavaunmn, arpeCCuBHbIX Cpea;
KOHCTPYKLMA TMOPOTEXHUYECKMX W MENMOPATMBHBIX COOPYXEHWUI), KOHCTPYKLMIA
YHUKaNbHbIX 34aHUA U COOPYXEHWI, 30aHWA aTOMHbIX 3NEeKTPOCTaHUUA, a Takxe
KOHCTPYKLMIA creuuanbHbIX BUAOB (HanpuMep, NpeBapuTEnbHO HanpsiKeHHbIX,
NPOCTPaHCTBEHHbIX, BUCAYMX, TOHKOCTEHHbIX), crieayeT cobniogatb TpeboBaHus,
npeaycMOTPEHHbIE COOTBETCTBYHOLLWMW HOPMATUMBHBIMU [OKYMEHTaMu, B KOTOPbIX
oTpaxeHbl 0CODEHHOCTN PaboTbl 3TUX KOHCTPYKLIUIA.

2 HopmaTuBHbIe CCbINKU

B HacTosilem cBoge MpaBuil WUCMOMb30BaHbl CCbINKM Ha criegytolme
HOpPMaTUBHbIE [OKYMEHTbI:

FOCT 839-80 MpoBoda Hen3onMpoBaHHble ANs BO3QYLUHbIX JIMHWIA

anekTponepenayun. TeXHU4ECKMe ycrosus

[OCT 2601-84 Ceapka MeTamnoB. TepMuHbl U onpeaeneHus
OCHOBHbIX MOHATUI

[OCT 3822-79 MpoBoroka BumeTannmyeckas cTanemegHas.
TexHuyeckume ycrnosus

FOCT 19425-74 Bankun pgByTaBpoBble U LUBennepbl  CTanbHble

cneumaneHble. CopTameHT

[OCT 25546-82 KpaHbl rpy3onogbemHble. PexuvmMbl paboThbl

[OCT 27751-2014 HapexHocTb CTPOUTESbHBLIX

OCHOBaHWA. OCHOBHbIE MOSIOXEHNS

KOHCTPYKLNN 7]

FOCT 28548-90 Tpy6bl cTanbHble. TepMUHbBI 1 onpeaeneHnst

[OCT P UCO 857-1- Caapka 1 poacTBeHHble npouecchl. CrioBapb. YacTb 1.

2009 Mpoueccol CBapkym  MeTannoB.  TepMWHbI 7]
onpeaenexns

[OCT P NICO 17659- Csapka. TepMWHbl MHOrosi3bl4YHble AN CBapHbIX

2009 coeauHeHun

CI120.13330.2016

CI122.13330.2016

CI128.13330.2012

CI 35.13330.2011

CI143.13330.2012

CM70.13330.2012

CI1131.13330.2012

"CHuM 2.01.07-85* Harpy3ku 1 Bo3aeiictaus"

"CHwuIM 2.02.01-83* OcHoBaHWsi 3faHNi 1 COOPY>KEHUI"

"CHuMN 2.03.11-85 BaumTa CTpOUTENbHBIX
KOHCTPYKLMIA OT koppo3umn” (¢ uameHennamu N 1, N 2)

"CHuM 2.05.03-84* MocTbl 1 Tpy6bl" (C M3MeHeHviem N
1

"CHull  2.09.03-85 CoopyxeHus

npeanpuaTuiA” (c usmexHexmem N 1)

NMPOMBbILLNEHHbIX

"CHuN  3.03.01-87 Hecyuwme 1
KOHCTPYKLMK" (C uameHermem N 1)

orpaxgatoLLme

"CHulM 23-01-99* CrpoutenbHaa krmmaronorms” (c
nsmexeHviem N 2)
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Mpumeyanve - Mpyu NONb30BaHUM HACTOSILLMM CBOAOM MpaBwrn LienecoobpasHo
NpoBepUTb [EWCTBME CChIMOYHbIX AOKYMEHTOB B MHCGOPMALMOHHON cucTeme
obuwero nonb3oBaHWs - Ha odwuManbHOM caiiTe degepanbHOro  opraHa
MCMOMHUTENbHOW BMacTu B cdepe cTaHgapTu3auum B ceTu VIHTepHeT wuim no
exerogHoMy  MHdopmauMoHHOMY — ykasaTteno "HauuoHanbHble — cTaHgapThbl”,
KOTOpbIN OnyBrMkoBaH No COCTOSIHWIO Ha 1 SiHBaps TEKYLUEro rofa, 1 Mo BbiMyckam
eXeMeCsH4HOro  MHAOPMaLMOHHOMO yka3aTend "HauvoHanmbHble cTaHgapTbl" 3a
Tekyupn rod. Ecnu  3aMeHeH CCbIIOYHBIN  [OKYMEHT, Ha KOTOpbl AaHa
HeflaTMPOBaHHAs CCbIfka, TO PEKOMEHAYeTCsl WCMofb3oBaTh AEWCTBYHOLLYO
BEPCUIO ITOTO [JOKYMEHTa C Y4eTOM BCEX BHECEHHbIX B [aHHYyl0 Bepcuio
n3MeHeHWn. Ecnn  3amMeHeH CCbIMOYHbIA  [OKYMEHT, Ha KOTOpblM AaHa
AaTMpoBaHHas CCbilKa, TO PEKOMEHAYeTCs UCMonb3oBaTb BEpPCUl0  3TOro
[OKYMeHTa C YyKasaHHbIM Bbllle rogoM yTBepxkaeHus (npuHsTus). Ecrm nocne
YTBEPXKOEHUS HACTOSILLEro cBoda MpaBuUn B CCbIOYHbIA JOKYMEHT, Ha KOTOpPbIN
[aHa AaTUpoBaHHas CCbifika, BHECEHO M3MEHeHWe, 3aTparBatoLLee MoroxeHne, Ha
KOTOpOe [laHa CCbifka, TO 3TO MOMOXeHUe PeKOMeHOyeTCs NpUMeHsTb 6e3 yyeTa
[aHHOTO U3MeHeHUsi. Ecnn CCbINOYHbI [OKYMEHT OTMeHeH 6e3 3ameHbl, TO
NonoXeHWe, B KOTOPOM [aHa CCbifika Ha Hero, pEKOMEHAYETCSt MPUMEHSTb B YacTw,
He 3aTparvBaloliet 3Ty ccbiky. CBegeHnss O [OeWCTBUMM CBOAOB MpaBuil
uenecoobpasHo nposeputb B degepanbHOM  MHGOPMAaLMOHHOM  doHae
CcTaH4apToB.

3 TepmuHbl 1 onpeaeneHus

B HacTosiwem cBoge npasBun npuMeHeHbl TepmuHbl no FTOCT 2601, TOCT P
NCO 857-1, TOCT P NCO 17659 n TOCT 28548.

4 O0wWwwne NonoxeHus

4.1 OCHOBHbIle TPe60BaHUSA K KOHCTPYKLUAM
4.1.1 Mpun NPOEKTUPOBAHWN CTasbHbIX CTPOUTENbHBIX KOHCTPYKLIWI criedyeT:

MPUHUMaTbL KOHCTPYKTUMBHbIE CXeMbl, obecnevmBatoLme MNpPOYHOCTb,
YCTOMYMBOCTb W MPOCTPAHCTBEHHYIO HEM3MEHSIEMOCTb 3AaHWIA U COOPYXEHUN B
LenoM W WX OTAENbHbIX 3NEMEHTOB MNPU TPaHCMOPTUPOBaHUM, MOHTaXe W
aKCnnyaTaumu;

cobnogatb Tpe6GoBaHua CIM_28.13330 B 4YacTV 3aWmMTbl CTPOUTENbHBIX
KOHCTPYKLU OT KOPPO3uu;

cobntogatb TpeboBaHus [1];

YUUTbIBATb UX OFTHECTOMKOCTb M 06ECneYnBaTh MX OTHE3aLLWTY B COOTBETCTBUM
C CMCTEeMOW NPOTUBOMNOXAPHOW 3aLLyThl 06 LEKTOB;

NpYMEHATb aTMOCHEPOCTONKME (KOPPO3NOHHO-CTOMKNE) 1 OTHECTOVKME CTarnw;

npegycmaTtpuBaTh YBENMUYEHVE TOMWYMHBI NMPOKaTa 1 CTEHOK Tpyb Ans 3awwmTbl
OT KOPPO3UM W MOBbLILIEHUSI MPEAena OTHeCTOMKOCTU KOHCTPYKLMIA TOMbKO Mpu
TEXHUKO-9KOHOMUYECKOM 0B6OCHOBaHMM;

cobntogatb TpeGoBaHWSi HOPMAaTMBHBLIX [OKYMEHTOB Ha KOHCTPYKLMWW
COOTBETCTBYHOLLErO BUAA;

BbINOMHATL PacyeT TOYHOCTU Pa3MepOB KOHCTPYKLUMIA U UX SNIEMEHTOB Npu
TEXHNYECKOM 06OCHOBAHUM COrMacHO HOPMAaTUBHBIM JOKYMEHTaM.

He ponyckaetcs npedycMaTtpuBaTb WCMONb30BaHWE BOCCTAHOBMEHHbIX
cTanbHbIX TPY6 1 Apyrux GbiBLUVX B yNOTPeBneHn BUAOB METANMOKOHCTPYKLMIA, B
NPOEKTHOW W paboueil [OKYMEHTaLMM Ha CTPOUTENbCTBO, PEKOHCTPYKLMIO W
KanuTanbHbIl PEMOHT 30aHWA U COOPYXEHWUI MOBBILEHHOTO W HOPMAsbHOMO
YPOBHElN OTBETCTBEHHOCTW, @ Takxke Mpu CTPOUTENbLCTBE WM JKCnnyaTauum ocobo
OnacHbIX, TEXHUYECKMN CIOXHBIX U YHUKANbHbIX OGbEKTOB.

4.1.2 KOHCTpyKUMW, KPOME 3aMypOBaHHbIX B OETOHe, KMPNWYHOW Krapgke wim
ApyruMy  crniocoGamu, [omkHbl ObiTb AOCTYNHbIMM ANs  HabmMtoAeHWs, OLLEeHKU
TEXHWYECKOTO COCTOSIHMSI, BbIMOIHEHUSI NMPOUMaKTUMECKMX U PEMOHTHBIX paboT,
He [oMmkHbl 3adepivBaTb Brary W 3aTpyaHsTb MNPOBETpUBaHWE. 3aMKHyTble
NpPoMIv AOIKHBI BbITh FepPMETU3NPOBaHDI.
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4.1.3 Pabouve 4epTexu KOHCTPYKLWIA [OKHbI COOTBETCTBOBaTb TpeboBaHWsM
HOPMaTMBHbIX JOKYMEHTOB MO U3rOTOBMEHUIO, kadecTBy 1 MoHTaxy (CI1 70.13330)
CTarbHbIX CTPOUTESbHBIX KOHCTPYKLIUA.

B paboumnx yepTtexax koHCTpykuui (KM n KMO) n B AOKyMeHTaLUMM Ha 3aka3s
maTepuarnos crieqyeT ykasbiBaTb:

Mapku cTanu v AONOSHUTENbHbIe TPeGOoBaHWSt K HUM, NpedycMOTPEHHbIe
rocyfapCTBEeHHbIMU CTaHAApPTaMU UM TEXHUYECKUMU YCIIOBUSIMU U HACTOALLWMM
CBOZOM NpaBum;

cnocob BbIMOMHEHUS CBapHbIX COeAMHEHWI, TUN (cnocob) cBapky; TUMbI, MapKw,
OvaMeTpbl 3MeKTPOAOB, TMOSIOKEHWE LUBa MpPU CBapKe, TWM MOAKIAAKM Arns
CTbIKOBbIX LLBOB;

Krnacchbl MPOYHOCTU WM TOYHOCTWU GONTOB; MPU WCMOMb3OBaHWWM GONTOB C
KOHTPONMMPYEMBIM HATSHXKEHUEM - YCUIME NPEABAPUTENBHOTO HATSHKEHUS U CNOCOO
KOHTPOs HaTshkeHust 6onTa;

cnocob MOAroTOBKM KOHTaKTHBLIX MOBEPXHOCTEN A1 (PUKLMOHHBLIX COeANHEHI;

pacnorioXeHne 1 paaMepbl CBapHbIX, GONTOBBLIX U (PUKLIMOHHBIX COEAVHEHWIA C
yKa3aHueM BbIMOIHEHUS UX B 3aBOACKUX UMM MOHTaXHbIX YCITOBUSIX U, B OTAETbHbIX
Cnyyasix, nocnefoBaTenbHOCTb HArNOXeHMs LUBOB U YCTaHOBKW 60MTOB;

cnocobbl 1 06beM KOHTPOISA KavyecTBa NPy U3rOTOBIEHNN U MOHTaxe;

TpeﬁOBaHMﬂ K 3aumTte KOHCprKLWIIZ OT KOppo3un.

4.2 OCHOBHbIle pacyeTHble Tpe6oBaHUA

4.2.1 CranbHble KOHCTPYKLMM N UX pacyeT AOIDKHbI YA0BMEeTBOPSTh TpeboBaHWsM
no HagexHocTn FOCT 27751.

PacyeTt cTanbHbIX KOHCTPYKUMA CneayeT BbIMOMHATbL C Y4ETOM Ha3HayYeHus
KOHCTPYKLUWIA, YCIOBUA WX W3rOTOBMIEHUS, TPaHCMOPTMPOBAHWSA, MOHTaxa W
JKCnnyatauum, a Takxe CBOWCTB MaTepuaros.

B pacuyeTHbiXx Cxemax [OmkHbl 6ObiTb YYTeHbl AedopMaLMoHHbIE
XapaKTePUCTUKM OMOPHbIX 3aKPENIeHW, OCHOBaHWIA U (hyHOaMEHTOB.

4.2.2 Tpyn pacyeTe KOHCTPYKLMIA 3HAYEHWS Harpy3oK M BO3AEWCTBUN, a Takxe
npedenbHble 3HA4YeHUs MpPOrMGOB W MEepeMeLLeHU 3NEeMEHTOB KOHCTPYKLMIA
cnepyet npuvHuMaTh cornacHo CI120.13330, CI143.13330 v pasgenos 16 u 17.

4.2.3 3a pacuyeTHylo TemnepaTtypy B paiioHe CTpouTenbCcTBa CrnegyeT NpuHUMaTb
TemnepaTypy HapyxHoro Bo3fyxa HamGornee XonodHbIX CYTOK 0GecneyeHHOCTbo
0,98, onpegeneHHyto cornacHo CIM 131.13330.

PacyeTHas TexHorormyeckas TemMnepatypa ycTaHaBnMBaeTCA B 3a4aHuM Ha
paspaboTKy CTPOUTESNBHOI YacTh NPOoeKTa.

4.2.4 PacyeTHble CXeMbl U OCHOBHble MPeAnoChINKMA pacyeTa [OIDKHbI OTpaxaTb
[encTBUTENbHbIE YCINOBUSA pa60TbI CTanbHbIX KOHCTPYKLWIA.

PaCCManMBaK)TCH crnefywoupme pacyeTHble Mogenn HeCcyLumx KOHCprKLlMI;IZ

oTAenbHble KOHCTPYKTUBHbIE CTep)XHeBble WU 6anoyHble 3neMeHThbI
(pacmHyTble, CXxaTble, BHELLEHTPEHHO CxaTble, cxaTo-usrnbaemble VI3FI/I689MbIe)
C MOCTOSAHHBIM MO AJIMHE CeYeHneMm;

NMOCKUE UM NPOCTPAHCTBEHHbIE CUCTEMbI, PacKpenseHHble (HecBoGoaHbIE -
pUCYHOK 1, a); pacyeT Takux KOHCTPYKLUUIA BbINOMHAETCS MyTeM pacyeTta
oTAeNbHbIX 3MEMEHTOB C YY4eTOM WX B3aMMOAEWCTBUA Mexay coBoin u ¢
ocHoBaHuem no CI122.13330;

NIIOCKME UMK NPOCTPaAHCTBEHHbLIE CUCTEMbI, HEPACKPENmeHHble (CBOGOAHbIE -
pucyHok 1, 6); Npy pacyeTe Takux KOHCTPYKLUIA, HapsiZly C NMPOBEPKON OTAEMbHbIX
SMEMEHTOB, CrefyeT Y4UTbIBaTb BO3MOXHOCTb  [OCTWKEHUSI NpenernbHOro
COCTOSIHWSI CUCTEMbI B LIENOM;

JIMCTOBbIE KOHCTPYKLUM (060M0YKMN BPaLLEHMS).

PucyHok 1 - CxeMbl cucTeMm, pacKpensieHHbIX U He packpensieHHbIX OT
nepemeLlleHnn
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PucyHok 1 - CxemMbl cUCTeM, pacKpensieHHblX (8) W He pacKpernsieHHblX OT
nepemeLLeHwii (6)

Mpn mMogenMpoBaHWM HerMHerHoW paboTbl cTanu Ans pacvyeToB MO MepBon
rpynne npeaenbHbIX COCTOSIHUIA crnedyeT MCMonb3oBaTb DACHETHVIO avarpammy
cF

= IO o [
pabotbl cTarmeit B 06O6LEHHBIX napameTpax ©= nE=—=i—,
R},n R}n Epm

npeacTaBrieHHyl0 Ha pucyHke B.1 (npunoxenvie B). 3HaueHve COOTBETCTBYHOLLMX
KoopAMHAT XapakTepHbIX TOYeK Auarpammbl criefyeT npuHuMaThb no tabnuue B.9.
PacyeTbl BbINOMHAT MO OAHOMY M3 Tpex BapuaHToB kpuson: OBD, OACD,
OACDEF B 3aB/CMMOCTH OT KIiacca 311eMEHTOB KOHCTPYKLMWIA (4.2.7).

4.2.5 TNpocTpaHCTBEHHbIE CTanbHble KOHCTPYKUWMW criegyeT pacCuuTbiBaTb Kak
edVHble CUCTeMbl C Y4eTOM (PaKTOpPOB, OMPEAENsIOLMX HaMpsikeHHoe W
AeopMMpoBaHHOE  COCTOSIHWE, OCODEHHOCTVM  B3aMMOAEWCTBUS  ANIEMEHTOB
KOHCTPYKUMIA Mexay coBOoM M C OCHOBaHWEM, reoMEeTPUYECKON W (M3n4eckom

HenMHeHOCTUN, CBOMNCTB MaTtepuaros 1 rpyHTOB.

BbINOMHATL MPOBEPKY YCTONYMBOCTU CTEPKHEBLIX KOHCTPYKLMIA (B TOM yucrie
MPOCTPaHCTBEHHbIX) ~ CreayeT € UCMOMb30BaHWEM  CepTUMLIMPOBAHHBIX
BbIYMCIINTENbHBLIX KOMMIEKCOB KaK MAEann3vpoBaHHbIX CUCTEM B MPEANONOKEHUM

ynpyrvx aecdopmaLui ctanm.

4.2.6 OueHuBaTb O6LLY0 YCTOMYMBOCTb Kapkaca Mo HededopMUMpOBaHHON cxeme
crnepyeT ANA: pamMHOW (C XeCTKUMW y3Mamu COeAVHEHVS purene C KOroHHaMM),
PaMHO-CBA3€BO (PaMHbI Kapkac ¢ BepTUKanbHbIMU Anadiparmamim eCTKOCTU Un
XECTKUMMN BCTaBKamu) UM CBSI3EBOW (C LLAPHUPHBIMUY y3namy COeQNHEHNs purenemn
C KOMOHHamu) CUCTeM, y KOTOpbIX €CTb B CBOEM COCTaBe MNpOAOfNbHble U
nonepeyHble pambl U CBA3M, YCTAHOBMEHHbIE B COOTBETCTBUN C 15.4.

B pamHO-CBSI3€BOII UMM B CBSI3EBOW CUCTEME, KOrfa Y3rbl CBS3EBOro Grioka He
COBMajatoT C y3namm kapkaca, pacyeT crieyeT BbINONHATL No AehOPMUPOBaHHOM
cxeme (C y4eTOM reoMeTpU4eCKON HENMHEAHOCTN CUCTEMBI).

4.2.7 3nemeHTbl KOHCTPYKLMIA, pacCMaTpMBaeMble B HAacTOSILLEM CBOAE MpaBwn, B
3aBUCUMOCTM OT HanpshkeHHo-AedopmupoBaHHoro cocTtosHua (HOC) pacyeTHoro

ceyeHust noapasaenstoTcs Ha TpK Krnacca:
1-n knacc - HOC, npyu KOTOPOM HanpshkeHWs MO BCeW Nrowaan ceyYeHus He
MPEeBbILAT  PacYeTHOTO COMPOTUMBMEHUA CcTanu |G|SR}. (ynpyroe cocTosiHue
ceveHust);
2-n knacc - HOC, npy KOTOPOM B OAHOWN 4acTu ceYeHus ] <R}., a B Apyrow
o= Ry (ynpyro-nnactuyeckoe cocTosiH1E CeyeHIst);

3-n knacc - HOC, npy KOTOpPOM MO BCEW nrowaan ceyeHus |G|=R}.
(MnacTmyeckoe COCTOSIHNE CEYEHMS, YCIIOBHBIN MNacTUYECKUI LLIApHUP).

4.2.8. bykBeHHble 0603HaYeHNs1 BEMNYMH, UCMOMb30BaHHbIE B HAcTOSILLEM CBOAE
npaBun, NPUBEAEHBI B NPUNOXEHUN A,

4.3 YyeT Ha3Ha4YeHusi N yCrnoBui paboTbl KOHCTPYKLUMN

4.3.1 B 3aBMCMMOCTM OT Ha3HAYeHWs, YCNOBWUM paboTbl M HamMyMsi CBapHbIX
COefIMHEHWUI KOHCTPYKLIMW CrieayeT MoapasfenaTb Ha YeTbipe rpynmnbl COrnacHo

npunoxexuto B.



4.3.2 Mpu pacyeTe KOHCTPYKLUIA U COeAVNHEHWA CieAyeT y4uTbiBaTh:

KO3(MLMNEHTbI HAOEXKHOCTMN MO OTBETCTBEHHOCTU Yy , MPUHUMAEMbIE COFNACHO
TpeboBaHuam [OCT 27751;

KO3(pMUMNEHT HagexHocTn %, =1,3  AnA  3NeMEHTOB  KOHCTPYKLMWA,
paccuuTbiBaeMbIX Ha NMPOYHOCTb C UCMOMb30OBAHWEM PaCYETHbIX COMPOTUBIIEHWIA

Ry;

KO3MUNEHTBI YCNOBUIA paBOTbl 3NIEMEHTOB KOHCTPYKLWUIA U COEAUHEHWA Y, ,

Yo1 W Yu, NPUHUMaeMble no Tabnuue 1; nyHkTy 7.1.2; Tabrvue 45 n pasgenam 14,
16,171 18.

OTHOLLEHME KPUTUYECKOW Harpy3kun K pacHeTHOW A5t CTEPXKHEBbBIX KOHCTPYKLMIA,
paccuuTbiBaeMbIX Kak WAeanu3vMpoBaHHble MPOCTPAHCTBEHHbIE CUCTEMbl C
MCMONb30BaHEM CEPTUMLMPOBAHHBIX BbIYUCIIMTENBHBIX KOMMIEKCOB (COrMacHo
425, 426), pomkHo ObITb He MeHblle KO3(PPULMEHTa HaAOEKHOCTM MO

YCTOWYMBOCTM CUCTEMBI B Lierom ¥; =1,3.

4.3.3 Tpn NPOEeKTMPOBaHNN KOHCTPYKLIMIA, NOABEPraloLLMXCs HenocpeacTBEHHOMY
BO3AENCTBMIO MNOABWKHbIX, BMOPALMOHHBIX W APYrMX MEepeMeHHbIX Harpysok,
BbI3bIBAIOWLMX YCTaNoCTb MeTanna, creayeT MPUMEHsITb TakMe KOHCTPYKTUBHbIE
peLLeHs1, KOTOPble HE BbI3bIBAOT 3HAYUTENBHOW KOHLIEHTPaLIMM HaNpshkeHwid, a B
crnyyasix, yKa3aHHbIX B HacTOsilLeM CBode NpaBun, BbIMOMHATL pacyeT Ha
ycTanocTb.

Tabnmua 1

OnemeHTbl KOHCTPYKLIWIA KoaddmumeHTbl
ycroBuin paboTbl ¥,

1 Banku cnnowHoro ceveHus M cxatble || 0,90

aneMeHTbl d)epM  MepekpbITUA Noh  3anamu
TeaTpos, Kkny6os, KMHOTeaTpoB, nog
TpubyHamu, Mof MOMELLEHUSIMA  Mara3vHOB,
KHATOXpaHUIMLLY, W apxuBoB U T.N. npu
BPEMEHHOW Harpyske, He MnpeBblLLAloLLENn Bec
nepeKkpbITAN

2 KonoHHbI

o6LecTBEeHHbIX W XuUnblX  3gaduid npu || 0,95
NOCTOSIHHOM Harpyske, paBHoM He meHee 0,8
pacyeTHOW;

MHOro3TaXHbIX 34aHuin BbicoToM ao 150 wm || 0,95
BKIIIOYUTENBHO;

[OBYTaBPOBOrO CEYEHWNA MHOrO3TaxHbIX 3aaHui || 0,90
BblcoTon 6onee 150 wm;

KOpoGYaATOro CeYeHVUss MHOroaTaxHbIX 3daHui || 0,87
BblcoTol 6onee 150 wm;

0nopbl BOAOHAMNOPHbIX HalleH 0,95

3 KOMnoHHbl  OfHO3TaXHbIX NPOM3BOACTBEHHbIX || 1,05
3[aHWiA C MOCTOBbLIMMW KpaHammn

4 CxaTble  OCHOBHble  anemeHTbl  (kpome || 0,80
OMOpHbIX) PEeLeTKM COCTaBHOMO TaBPOBOMO
CeyeHuns 13 OByX YrofkoB B CBapHbIX hepmax
NOKPbLITUA W NEepeKpbiTUA Npu  pacyeTe Ha
YCTOWYMBOCTb  yKa3aHHbIX  JNIEMEHTOB  C

mbkocTbio L>60

5 PacTtaHyTble  anemeHTbl  (3aTsbkku,  TArmm, || 0,90
OTTSDKKWM,  MOABECKWM) MpU  pacyeTe Ha
NPOYHOCTb MO HEOCNAGNIEHHOMY CEYEHMIO
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6 OnemMeHTbl KOHCTPYKUWIA M3 cTamm ¢ npeaernom || 1,10

TekydecT go 440 H/mmZ,  Hecyume
CTaTMYECKyld Harpysky, npu pacuyete Ha
MPOYHOCTb MO CEeYeHuto,  ocrabreHHoMy
OTBEPCTUAMU ans 6onToB (kpome
PPUKLIVOHHBIX COEAVHEHWI)

7 CxaTtble 3M1EMEHTbI peLueTkm
NPOCTPaHCTBEHHbIX PeLIeTHaTbIX KOHCTPYKLNiA
13 OMHOYHBIX YrOrNKOB, NMPUKPENsieMble OfHOM
NOsKOW (ANs HepaBHOMOMOYHbIX YronkoB - 6d
TbLLE NOrKon):

a) HenocpeACTBEHHO K MosicaM CBapHbIMU
weamn Jmbo paByms Gonmramu u  Goree,
YCTaHOBIIEHHbIMU BAOSb Yrosika:

packocbl no pucyHky 15,a u pacnopku no || 0,90
pucyHky 15, 6, 8, e

packocbl Mo pucyHky 15, 8, 2, 0, e 0,80

6) HenocpeACTBEHHO K nosicaMm ogHum Gontom || 0,75
WM 4Yepes (PacoHKy HE3aBWCUMO OT BuAa
coefuHeHus

8 CxaTble 3nemMeHTbl W3 OAMHOYHBIX Yyronkos, || 0,75
NPUKPENnSeMbIX opaHow NonKkowu (ans
HEpaBHOMOMOYHbIX  YFONIKOB - MEHbLUeW
MOJIKOW), 3@ UCKIMOYEHNEM SIEMEHTOB MIOCKMX
depM U3 OAMHOYHBIX YFOMKOB W 3FIEMEHTOB,
yKa3aHHbIX B NMO3ULMM 7 HacTosienh Tabnmubl,
packocoB No puUCYHKY 15, 6, npukpennsiemMbix
HenocpeaCcTBEHHO K MosicaM CBapHbIMU LLBaMM
néo OByMSl 6onramu 7] 6onee,
YCTaHOBIIEHHbIMW BAOMb  Yronka, W MIoCKWX
depM 13 OANHOYHBIX YrornKoB

9 OI'IOprIe nuTbl M3 CTann C npeaenom

Tekydect go 390  H/mmZ, Hecylme
CTaTUYECKYIO Harpy3Ky, TOMNLLWHOW, MM:

a) o 40 1,20

6) cB. 40 po 60 1,15

" 60" 80 1,10
Mpumevanna

1 KoadcbdmumeHTsl ¥, <1 npu pac4yeTe COBMECTHO y4UTbIBaTb He Creayer.

2 Mpy pacyeTe Ha NPOYHOCTb MO CEYEHMIO, OCnabreHHOMY OTBEPCTUSIMU
Ana 6ontos, kO3ULIMEHTLI YCroBUIA paboTbl, NPMBEAEHHbIE B MO3NLUAX 6 1
1,61 2; 6 n3cneayeT y4uTbiBaTb COBMECTHO.

3 MNpu pacyeTe ONopHbIX NIMT KOAPMLIMEHTBI, NPpUBEAEHHbIE B NO3ULMAX 9
1 2,91 3, cneayer yuutbiBaTb COBMECTHO.

4 KoadpmumeHTbl Ana aneMeHToB, NpUBEAEHHbIX B no3vumax 1 un 2,
criegyeT yunTbiBaTb Takxke Npy pacyeTe ux COeANHEHWUNA.

5 B cnyyasix, He OrOBOPEHHbIX B HAaCTOsALLEN Tabnuue, B hopmyrnax cregyet

npuHUMaTL ¥, =1.

4.3.4 MNpn NpOeKTUPOBaHUN KOHCTPYKLIUIA, BO3BOAWMMbBIX MMM 3KCMNyaTUpyembiX B
YCroBMAX HU3KMX Temnepatyp (i<-45°C), npu KOTOPbIX MOBLILLAETCA BO3MOXHOCTb
XpYnKoro — paspylUieHusi, criegyeT yuuTbiBaTb TpeboBaHWst K martepuany,
KOHCTPYMPOBAHMIO 1 TEXHOIIOTUM U3FOTOBMEHNS.



4.3.5 TMpn NpoeKTUPOBaHWM CBapPHbIX KOHCTPYKLWA CrieayeT CHWKaTb BpeaHoe
BIMSIHWE OCTaTOYHbIX AedopMauuni U HanNpPsHKeHWn, B TOM YUCIie CBapOYHbIX, a
TaKke  KOHLUEHTpauWW  HanpsbkeHwid, npedycMaTpuBasi — COOTBETCTBYHOLLME
KOHCTPYKTVBHblE pelleHusi (C  Havbornee paBHOMEPHbIM —pacnpenerneHnem
HanpsbkeHWiA B anemeHTax u getansx, 6e3 BXOASLMX YIMoB, pes3kux nepenagos
CeYeHNs 1 APYrnX KOHLLEHTPaTOPOB HaMNpshKeHWI) N TEXHOMOMMYECKe MeponpuaTus
(nopsigok c60pkM 1 CBapkW, NpeaBapuUTenbHbIf BbIrMG, MexaHMYeckyto 0b6paboTky
COOTBETCTBYIOLLMX 30H NyTeM CTPOXKYW, ppe3epoBaHusi, 3a4MCTKU abpasvBHbIM
Kpyrom un ap.).

5 Martepuanbl Anst KOHCTPYKUUNA U cOeANHEHUN

5.1 ®usnyeckne XapaKTEpUCTVKM MaTepuarnioB, MPUMEHsIEMbIX ANsi CTanbHbIX
KOHCTPYKLLMIA, CriedyeT NpuHUMaThb cornacHo Tabrmmuam b.1 1 B.2 (npunoxerue B).

52 [py Ha3HaYeHUM cTanmu [ KOHCTPYKUMIA criedyeT yuuTbiBaTb rpynny
KOHCTPYKLWA, pacyeTHylo Temnepatypy, TpeGoBaHWs MO YAapHOM BSI3KOCTU U
XMMWU4YECKOMY COCTaBY COMaCHO NPUIoXeHuto B.

5.3 AnA KOHCTPYKUM/A cregyeT MCnonb3oBaTb (PACOHHBbIN (Yrornku, ABYTaBpbl,
LUBeNnepbl), NIMCTOBOW, LUMPOKOMOMOCHBIA YHMBEpPCamnbHbIA MPOKaT U THyTble
NpOcMIv; TOHKONMCTOBOW NPOKAT M3 YIMEepOANCTON CTanm U U3 CTanm NoBbILLEHHO
NPOYHOCTU; XONOAHOTHYTbIE NPONIN; NPOCHMIN THYTbIE 3aMKHYTble KBagpaTHble U
NpPsSIMOYronbHbIe; COPTOBOW MpokaT (Kpyr, KBagpaT, norioca) B COOTBETCTBUM C
OefCTBYIOLLMMN  HOpMaTVBHbIMM ~ foKymeHTamu (H); anekTpocBapHble 1
ropsiyesedopMupoBaHHble GecLIoBHbIE TPYObI - B COOTBETCTBUM ¢ Tabnuuamm B.1
1 B.2 (npuroxexve B).

Opyrne matepuanbl, C cepTUMKaTOM COOTBETCTBUSI YCTAHOBMEHHON (hOpPMbI,
crnegyeT UCMOMb30BaThb MPW YCMOBUW BbINOMHEHUA TpeboBaHWA Npunoxenns B k
MexaHU4eCKUM CBOMCTBaM U XMMUYECKOMY COCTaBy.

B 3aBucumocTu oT ocobeHHocTeln KOHCTPYKLMA 1 Y3r0B Npu 3akase ctamm
crnegyeT yu4uTbiBaTb Kraccudwkauuilo NMCTOBOrO npokata B 3aBUCUMOCTU OT

3HaYeHUs1  OTHOCUTENbHOro  CyxeHuss W, (cm. 13.4) B cooTBeTCTBMM C
[efCTBYIOLLMM CTaHOapPTOM.

[ins obecneyeHns npeaena orHeCTOMKOCTH (45 MWH) ANs BCex rpynn, CornacHo
NPUIOXeHMI0 B, OTKPbITbIX KOHCTPYKUMA (CM. 4.1.2), HE3aBUCMMO OT pacyHeTHOM
TemnepaTypbl, cneayeT HasHavaTb npokaT u3 ctamm C 35511 nnm npokaT 13 Apyrmx
cTanen, obecneunBatoLLX NPeAEen OrHECTONKOCTUN 45 MUH.

5.4 [Ins OTIMBOK (OMOPHbIX YacTen U T.M.) criefyeT NpUMeHsTb cTanb mapok 15]1,
2511, 3511 n 4511, ynoBneTBopstoLLyt0 TpeboBaHWSAM Ae/CTBYIOWLMX CTaHAAPTOB ANs
rpynnbl Il (OTAMBKM OTBETCTBEHHOMO HasHa4YeHWs Ans AeTarnei, paccyuTbiBaeMblX
Ha MPOYHOCTb, paboTaloLWX MpU CTaTUYECKUX M NepeMeHHbIX Harpyskax) wmm Il
(oTnMBKM 0COBO OTBETCTBEHHOrO Ha3HauYeHUs Ans AeTarnei, paccunTbiBaeMblX Ha
NpoYHOCTb,  paboTaloumx Npu  AMHAMUYECKUX  Harpyakax). PacuyeTHble
COMPOTMBIIEHMSI OT/IMBOK M3 CEPOro YyryHa criedyeT NpuHMmaTh no Tabnmue B.8.

5.5 [InA cBapku CTanbHbIX KOHCTPYKUMWA CriedyeT MPUMEHsTb: 3aMeKTpoabl Ans
PYYHOW OYroBOW CBapKu; CBApPOYHYK NPOBOMOKY; dorioChl; MOPOLLKOBYIO NMPOBOSIOKY
ANs aBTOMaTUYECKOW U MexaHVW3MpPOBaHHOW CBapKW B COOTBETCTBUM C Tabrmuen
1 (npunoxenwe ), a Takxe YrMEKUCMbIA a3 M aproH B COOTBETCTBUM C
AeCTBYIOLLMMN CTaHAapTaMu.

anIMeHﬂeMble CBapo4Hble MaTepuanbl U TEXHONOrMA CBapKU OOSMKHbI
obecneunBaTth 3HayeHve BPEMEHHOro COonpoTUBIIEHNUA MeTanna LwBa He HWwke

HOPMaTUBHOIMO 3Ha4€HUA BPEMEHHOro conpoTuBreHnsa Run OCHOBHOro metanna, a
TaKXke 3Ha4YeHus TBepOoCTH, ynapHon BA3KOCTU N OTHOCUTESNIbHOIO YyANMHEHUA
MeTanna CBapHbIX COeaVNHEHWN, YCTaHOBJIE€HHbIE COOTBETCTBYHOLLMMU
HOPMaTUBHbLIMU JOKYMEHTaMU.

5.6 OAna GonToBLIX COEAWHEHWUI criedyeT MPUMEHsITb CTarbHble GOnThbl, ranku un
wanbbl,  yoOBMETBOPSIOLLME  TEXHWYECKUM  TpeboBaHuAM  [AefCTBYHOLLMX
HOPMaTMBHbIX AOKYMEHTOB W CTaHO4ApTOB, a TakKke BbICOKOMPOYHble 6onThl,
yKasaHHble B 5.7.

BonTbl criefyeT npuMeHsTb corrnacHo Tabnumue I.3.

Mpu paboTte GONTOB Ha Cpe3 U pacTsHKEHUE Kracchl NPOYHOCTU raek creayet
NpVYHUMaTL B COOTBETCTBMUM C KIAacCOM MPOYHOCTM 6omnTo.: 5 - npu 5.6; 8 - npn 8.8;
10 - npn 10.9; 12 - npn 12.9.

Mpn paboTte GONTOB TOMbKO Ha Cpe3 MPUMEHSIOT Kacc NPOYHOCTW raek npu
Krnacce npoyHoctn G6ontos: 4 - npu 5.6 1 5.8; 5 - npu 8.8; 8 - npu 10.9; 10 - npm
12.9.

LWaibbl cregyeT NPUMEHSITb: KPYITble, KOCble W MPYXHHbIE HOpMarbHbIEe B
COOTBETCTBUM C Ae/CTBYIOLLWMMM CTaHAapTaMu.



5.7 [Ons dpYKUMOHHLIX W naHUeBbIX COEAUHEHUN crnedyeT NpUMEeHSTb
BbICOKOMPOYHble GOMTbl, ralkyu U LWanbbl, KOHCTPYKUMEN U pasmepamy,
YAOBMNETBOPSIIOLLMMI AENCTBYIOLLMM CTaHAAPTaM.

[ns dnaHueBbiX COEAUHEHUI CrieayeT MPUMEHSITb BbICOKOMPOYHbIE GOMThI
KnMmaTuyeckoro ncnonHenmst XJ.

5.8 Mapku ctarm ans dyHAaMeHTHbIX GOMTOB, WX KOHCTPYKUMIO W pa3mepbl
crnegyeT BblbuMpaTb B COOTBETCTBUMM C AEACTBYIOWMMKM CTaHaapTamMu U
TpeboBaHusMK, NpuBeaeHHbIMK B Tabnmue .4 (npunoxerue IM).

Bontbl (U-06pa3Hble) Anst KpenneHus OTTSHKEK aHTEHHbIX COOPYXXEHWUI CBA3N, a
Takke U-obpasHble u dyHOaMeHTHble 6onTbl  OMOp  BO3AYLHbLIX  NWMHWIA
areKkTponepeAadn u pacnpeaenuTeribHbIX YCTPONCTB criedyeT NPUMEHsATbL U3 cTanm
Mapok, ykasaHHbIx B Tabnmue I.4 (npunoxexwe IN).

AHKepHble 60MTbI CnegyeT NPUMEHsSITb cornacHo TpebosaHnam CI143.13330.

5.9 lavikn ans dyHaaMeHTHbIX M U-o6pa3Hbix 6onToB AvameTpom A0 v cBbille 48
MM criegyeT MPUMEHsiTb MO COOTBETCTBYIOLWM TEXHUYECKUM TpeGoBaHMAM
[efiCTBYIOLWX CTaH4apTOB.

Ons dyHpameHTHbIX 6ontoB 13 ctarm Ct3nc2, Ct3cn2, Ct3nc4, Ct3cn4
AvameTpom o 48 MM criedyeT NpYMEHsITb raiku knacca NpovHocTy 4, AMameTpoMm
cBbile 48 MM - u3 maTtepuana He Hwxke rpynnbl 02 No COOTBETCTBYOLLEMY
cTaHaapTy.

[ns dyHAameHTHbIX 60MTOoB AvameTpom A0 48 MM m3 ctanm mapku 09M2C u
Opyrvx cTanei crnefyeT NPUMEHsATb ravikvM Kracca MpOYHOCTU He Hwke 5-ro,
avaveTpoMm cBbiwe 48 MM - 13 MmaTepuana He Hwke rpynnel 05 no
COOTBETCTBYIOWEMY CTaHfapTy. [ankum cnegyeT MNpUMeHsSTb M3 CTamM Mapok,
npYHUMaeMbIx Ans 6oNToB.

5.10 Ona wapHupoB, kaTkoB n 6onToB, paboTalowmx B KayecTBe LApPHUMPOB, a
Takke noaknagHblX MCTOB MOA KaTkW, criedyeT NpuvMeHsTb nokoBku no CI
35.13330.

5.11 [na Hecyumx 3MIEMEHTOB BUCSYMX MOKPBITUA, OTTSXEK OMop BO3AYLUHbIX
TMHWIA  3nekTponepeaayn, pacnpenenuTenbHbIX YCTPOWCTB, KOHTaKTHbIX CeTen
TpaHcnopTa, MayT 1 GalleH, a Takke HanpsiraeMbIX 3NIEMEHTOB B NpeABapuTENsHO
HanpshKeHHbIX KOHCTPYKUMSIX B COOTBETCTBMWM C AEWCTBYIOLWMW CTaHAapTamu
crnepyeT NpUMeHsITb:

KaHaTbl cnvparnbHble;
KaHaTbl 4BOWNHOWN CBUBKMY;
KaHaTbl 3aKpbITble HecyLLye;

nydku U NpsiAWM napannenbHbIX MPOBONOK, (OPMUPYEMbIX M3 KaHaTHOM
NPOBOJIOKM.

6 PacuyeTHble XapakTepucTtukn matepuanoB un
coeuHEeHUN

6.1 PacyeTHble conpoTVBIeHNs Npokara, rHyTbiX Npodpune n Tpy6 Ana pasnuyHbIX
BUOOB  HanpsbkeHHbIX COCTOSHUA  criedyeT onpeaensts no  chopmyrnam,

npvBeAEHHbIM B Tabrvue 2, rme HOPMAaTUBHbIE COMPOTUBIIEHWS R}.n n Fyp
cnepyeT npyvHUMaTh cormacHo H.

Tabrmua 2

HanpsikeHHoe cocTosiHVe PacueTHble COMNpOTUBIEHNS!
npokarta u Tpy6

PacTsxeHue, cxarve, narmo:

no npegerny Teky4yectn
peneny Teky R}, - R_;un Y
N0 BPEMEHHOMY COMPOTUBIIEHIO R =Ry iy
— n m
Cpasur
A R, =058R,, 1y,

Cwmstne
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TOPLIEBON MOBEPXHOCTW (MpW HanMuumn R =R, Iy
MPUIOHKM) i3 LR

MeCTHOE B UMIMHOPUYECKUX LapHUpax
u api PHUP: Rip =0,5R ¥

(uandax)
NPV MAOTHOM KacaHum

[nameTtpansHoe cxaTue KaTkoB (Mpu
CcBOBGOHOM KacaHun B KOHCTPYKLMSIX C
OrpaHN4YeHHON NOABIPKHOCTbIO)

Rog = 00258y, I

3HaveHnst KoaPMLMEHTOB HAAEXHOCTW MO MaTepuany Y, npokara, rHyTbIX
npodwmneit u Tpy6 creayet nNpuHuMaTh no Tabnuue 3.

Tabnvua 3

YcnoBust KOHTPONSA CBOMCTB NpokaTa KoadpdmumeHt
HagexHoCTH no

matepuany Y,

[ins npokata npu ctaTucTu4eckomn npoueaype koHTpons || 1,025
€ero CBOWCTB

[Ona npokata, He wcnonb3yowero cratucTudeckyio ([ 1,100
npoueaypy KOHTpONs ero CBOWCTB, C MpederioMm

TeKy4ecTu CBblle 380 H/mm2 7] ons
ropsyenecopMMpoBaHHbIX TPYG

Ons octanbHoro npokata u Tpy6, cooTBeTcTBytoLwX || 1,050
TpeboBaHMAM HacTosLLEero cBoga Npasun

[ns npokata u Tpyb, noctaBnsembix no 3apybexHon || 1,050
HOPMaTVBHOM JOKYMEHTaLMm

3Ha4eHns HOpMaTMBHBIX 1 paCHETHbLIX COMPOTUBIIEHUIA MPU PACTSHKEHNM, CXaTUM
M u3rmbe IMCTOBOrO, LUMPOKOMOSIOCHOrO ~YHMBEpCarnbHOro mnpokata u Tpyb
npvBedeHsl B Tabrmue B.3, dpacoHHoro npokata - B Tabmmuax B.4 n B.5
(npunoxetue B).

3Ha4yeHnst pacyeTHbIX COMPOTUBMEHWA NpoKaTa CMSTUIO TOpLeBOW
NMOBEPXHOCTW,  MECTHOMY CMSATWIO B LWIMHAPUYECKUX  LIapHUpax ”
AviameTparnbHOMY CXaTuio KaTKOB NpuBeAeHbI B Tabnmue B.6 (npunoxerue B).

6.2 PacueTHble COMpOTMBIIEHVS THYTbIX Npodwmrnel crneayeT NpYHUMaThL pPaBHbIMU
pacYeTHbLIM COMPOTUBIIEHNSIM NIMCTOBOFO NPOKaTa, U3 KOTOPOTO OHW U3TOTOBIEHbI.

6.3 3HayeHust pacyeTHbIX COMPOTUBMEHWMA OTMMBOK W3 YITIEPOAUCTON CcTamm
crnepyeT npuvHuMaTh no Tabnvue B.7 (npunoxenve B).

6.4 PacuyeTHble COMPOTMBIEHWS CBapHbIX COEOUHEHWA AnA  COegUHEHWN
pasnyHbIX BUAOB W HaNPshKeHHbIX COCTOSIHUIA CrieqyeT onpeaensTe no dopmynam,
npvBeAEHHbIM B Tabnuue 4.

Tabrmua 4
CBapHble HanpsixeHHoe XapaktepucTuka PacueTHble
CoefnHeHns || cocTosiHne pacyeTHoro COMpPOTMBIIEHNSI

COMPOTUBNEHMSI CBapHbIX
COEAVHEHUI




CTblkOBbIE Cxatwue, Mo npedeny | o
pacTsbkeHve n u3rmb || Tekydectu Wy
npu
aBTOMaTU4ECKON,
MeXaH131pOBaHHOM
UMM py4HO cBapke
c r3n4eckm
KOHTpOrem
KayecTBa LUBa

Mo BpemeHHOMY R =R
Hu u

COMpPOTMBIEHMIO
PacTtspkeHne n nsrmb || Mo npeseny || & _paesg
npu TeKy4ecTu wp oY
aBTOMaTUYECKOMN,
MeXaH/31POBaHHON
WM py4HON CBapKe
Cposur
Rys =R
C yrmosbiMu || Cpes (YCrioBHbiiA) Mo meranny wea || p _ 0,558,

wi — T

LwBamm Vi

Mo meTanny

A, =0458
rpaHuLbI WE R M
chrnasneHuns

MpumeyaHve - 3HayeHns1 KO3IPPULIMEHTOB HAAEXHOCTU NO METanmy LBA Yym
criegyeT npuHUMaTb paeHbIMK: 1,25 - npu R, =490 Hmm2; 1,35 - npu
Royam 2590 Himm2

PacueTHoe COonpoTuBIieHNe CBapHOro CTbIKOBOIO COeAuHEHUA 3JIeMEeHTOB U3
cTanen ¢ pasHbIMXU HOPMaTUBHBLIMU COMPOTUBIIEHUAMU crneayeT NpPUHUMaTb Kak
AnA CTbIKOBOro coefuHeHusa Ku3 CTaninM C MeHblUMM 3HayYeHnemMm HOopMaTUBHOro
CONpoTUBNEHUA.

3HaueHWsl HOPMATUBHBIX Ry U PACYETHBIX Ky COMPOTUBMEHW MeTanna
YIMOBbIX LWBOB NpuBeaeHb! B Tabnmue .2 (npunoxexue ).

6.5 PacyeTHble conpoTuBneHnst ogHOBOTOBOrO COEANHEHUS criedyeT onpeaensiTb
no doopmynam, npueeaeHHbIM B Tabnmue 5.

Tabrvua 5
HanpsixeHHoe || YcnosHoe || PacueTHbie COMNpOTUBIEHUSI 0OHOBOMTOBbIX
COCTOSsIHVE 0603Ha- coeavHeHuin
YeHve
cpe3y 1 pacTshxeHWo BONTOB KMaccoB || CMATUIO
NpPOYHOCTMN coeavHseMbIX
3IIEMEHTOB
5.6 5.8 8.8 109 || 12.9
Cpes Ry, 042 | 041 0,40 Ry, 035 | -
Rbun Rbun Rbam
PacTtseHve 0,45 - 0,54 -
Rbi 0,7 Rbam
R&un Rbr.m
CwmsTne:
Rbp *
a) 6onThI -
Krnacca 1605,
TOYHOCTU A




6) 60onThI -
Krnacca
TouHoCcTU B

1,35 %,

* Rg,p criegyeT onpeaenaTb AN COEAUHSIEMbIX 3fIEMEHTOB M3 CTanu C Npeaenom

TekydyecTu 4o 440 Himm2 .

3HaYeHNss HOPMaTMBHBIX U PacYeTHbIX COMPOTUBIIEHWIA CPE3Y U PacTsKEHUIO
cTanm GONTOB B OAHOGONTOBLIX COEAMHEHWsX npuBeaeHbl B Tabmvue .5, a
CMSATUIO 3MEMEHTOB, CoeanHsieMbIx 6ontamu, B Tabrmue IM.6 (npunoxenue ).

6.6 PacueTHoe CoOnpoTVBIIEHNE PaCTSKEHWIO hyHAAMEHTHBIX U aHKEPHbIX GornToB

Rpq CrienyeT onpepensTs no dopmyne
Ryp = 0,88y, . )

3HaYeHVs1 pacyeTHbIX COMPOTUBIIEHWIA PacTshKeHWMO yHAAMEHTHbIX GonToB
npviBeaeHsl B Tabnumue .7 (npunoxexue IN).

PacyeTHoe conpoTuBneHne pacTsxeHno U-06pa3Hbix 6onToB Ry, ykadaHHbIX
B 5.8, cneayet onpenenatb no gopmyne

Ry = 0,858, . 2

6.7 PacyeTHoe COMPOTWBMEHUE PACTSHKEHMIO £y,  BbICOKOMPOYHBIX GOMTOB,
KnaccoB nNpoYHocTH He meHee 10.9, cneayeT onpeaenaTb No gopmyne

Rop =07 Ry, (3)

roe Ry, - HOPMaTUBHOE comnpoTuBrieHne 6onTa, npuHMaemMoe no Tabnuue I.8.

6.8 PacueTHoe conpoTuBieHne pacTsaXxXeHUo BblCOKOI'IpOLIHOIZ cTanbHowm MPOBOJIOKU

£z, NPUMEHSIEMON B BUAE Ny4YKOB UIM Npsifel, credyet onpeaensrb no gopmyne

Ran = 0,638, . (4)

6.9 3HayeHMe pacyeTHOro COMPOTUBIIEHUSI (YCUIUSI) PACTSKEHWIO CTarnbHOro
KaHaTa criedyeT NpUMHUMaTb pPaBHbIM 3HAYEHWUIO Pa3pbIBHOMO YCWUNMs KaHaTa B
uenom, yctaHosneHHoMmy H[ Ha cTanbHble KaHaTbl, AeneHHOMY Ha Ko3dhbdmumneHT

HagexXHOCTM No maTepuany Y., =1,6.

7 PacyeT anieMeHTOB CTalflbHbIX KOHCTPYKLIMA
NPy LLIeHTPaNbHOM PacTAXEeHUMU U CXKaTum

7.1 PacyeT 3aneMeHTOB CMNJIOLWHOro ce4YeHus

7.1.1 PacyeT Ha npPOYHOCTb 3MIEMEHTOB U3 CTanM C  HOPMaTUBHbLIM

COMpoTUBREHNEM R}.n =440 H/MM2 npu UEHTPanbHOM PaCTSHKEHUM UMM CxKaTUM
cunon N crieayeT BbINONHATL MO hopmyrne

N
= =1
AnR_y'Yc ' ®)

PacyeT Ha MPOYHOCTb PaCTSHYTbIX 3MEMEHTOB, 3KCMyaTauusi KOTOPbIX
BO3MOXHa W MoCne [OCTWXeHWs MeTannoM npefena TekydecTW, a Takxe
PacTSIHYTbIX UMW CXaTbIX 3MIEMEHTOB U3 CTanu C HOPMATUBHLIM COMPOTUBMEHUEM

R}.n >440 H/Mm2 criegyeT BbINOMHATL Mo dopmyrie (5) ¢ 3aMeHOo 3HaYeHuUs R}. Ha

Ry



7.1.2 Pac4eT Ha NPOYHOCTb CEYEHWI B MECTaX KPenmneHns pacTAHYTbIX 35IEMEHTOB
13 OAMHOYHBIX YrOMKOB, MNpPUKpennseMblx OfHOW norkon 6GonTamu, crepyet
BbIMOMNHATL MO cpopmyre (5), a ceYeHUn pacTAHYTOro OAUHOYHOIO Yronka us ctanm
¢ npegernom Tekydectn fo 380 H/mMM2 | npukpennsemMoro ofHoun noskoi Gornramu,
NOCTaBMEHHbIMA B OAWH PsiA MO OCKU, PACMONOXEHHOW Ha PacCTOSHUM He MeHee
0,5b (b - wWmrpvHa nonkm yromnka) ot obyLuka yronka u He meHee 1,2d (d - guameTp
oTBEpCTUst Ans 6onTa C y4eToM MONIoKUTENbHOro AoMycka) OT nepa yronka, no
dopmyne

i.y_ugl 6
Ty g ®

roe Yo = (g / 4 +az)f.
3peck A, - nnowaab ceveHns yrorka HeTTo;

A - nrowigab 4acTU CeveHVst MPUKPENSeMOon MOSKM Yronka Mexay Kpaem
OTBEPCTUS U NEepoM;

iy, o, B - KoadhpMUMEHTBI, NpUHUMaeMble No Tabnmue 6.

Tabnvua 6
KoatdumumenT 3HaueHns KoaMLIMEHTOB oy, Ty 1 B
npy ogHom Gonte u NpU a=154 v s=2d npu
paccTosiHWM @ , paBHOM yucrie 6OATOB B pAaY
1,35d* 1,5d 2d 2 3 4
o 1,70 1,70 1,70 1,77 1,45 1,17
o 0,05 0,05 0,05 0,19 0,36 0,47
B 0,65 0,85 1,0 1,0 1,0 1,0
* TornbKo AN 9NEeMEHTOB PeLLeTOK (PackOCOB M PacnopoK), KPOME NOCTOSHHO
paboTatoLmx Ha pacTshkeHve, Npy TOMLLMHE NOSKK A0 6 MM.
O6o3HayeHus, npuHsMbie 8 mabnuye 6:
"2 " - paccTosiHMe BOOMb YCUIUS OT Kpasi 3fieMeHTa 0 LeHTpa Grvkanero
OoTBEpCTUS;
"s" - paccTosiHWE BAOMb YCUIUSA MeXAY LleHTpaMun OTBEPCTUA.

Mpn pacuete TAr M nosicoB Tpaeepc, anemeHToB orop BJl, OPY un KC,
HENocpeaCTBEHHO MPUMbIKAOLWMX K Yy3raM KpenrneHust MpoBOA4OB, a Takxe
3MEMEHTOB, COELMHSIIOLLYX B CTOVKaX Y3rbl KPENneHus TAr U pacTsHyTbIX NOSICOB

TpaBepc, KO3PMLIMEHT ;1 creayeT ymeHblatb Ha 10%.

7.1.3 PacyeT Ha yCTOMYMBOCTb 3NIEMEHTOB CMIIOLLIHOTO CEYEHUsI NPU LLEeHTParbHOM
ckatum  cunon N wn ypoeneteopsiioumx TpebosaHuam 7.3.2-7.3.9, crnegyet
BbIMNOMHATL MO hopmyre

N
Y e
PYTE @)

roe ¥ - KoadppMUMEHT yYCTOAYMBOCTM MPU LIEHTPArbHOM CXaTuM, 3HayeHue
koToporo npu %, =0,6 cnegyet onpenensaTts no dopmyrne

p=0,5(5-+/5° — 30.4872) (2. (8)

3HaveHve koadpdmumeHTa & B dopmyne (8) criegyeT BblYMCTATL Mo hopmyne

B=987(1- a+ PRI+ 12, 9)



roe k= MJRIE YCIOBHasi TMBKOCTb CTEPXHS;

& nP - KoadpMuMeHTbI, onpeaensemMsie no Tabnuiue 7 B 3aBUCMMOCTU OT
TWUMNOB CEYEHUI.

3HaveHnst koaddpuumeHTa ¥, BbluMcrneHHble Mo dopmyne (8), creagyet

npuH1MaThb He 6ornee ?,6f12 Npy 3Ha4YeHUsIX yCroBHOM MMbkocTu cebiwe 3,8; 4,4 n
5,8 ANA TMNOB CeYEeHWUN @, b 1 ¢, COOTBETCTBEHHO.

Mpu 3Havennsx 7. <0,6 ANg TMMOB cedeHu @ 1 b cnegyeTt npuHuMaTb ' =1.

BbluncneHHble no ¢opmyne (8) 3HaueHust koadduumeHTa ¥ npvBeaeHsl B
Tabmvue 0.1 (npunoxenve ).

Tabnvua 7
Twn ceveHust 3HayeHve
koaddmumeHTa
obosHa- || cdopma a b
YeHve
a 0,03 0,06
b 0,04 0,09
c 0,04 0,14
Mpumevanna
1 Ans npokaTHbIX ABYTaBPOB BbICOTOM CBbille 500 MM Npu pacyeTe Ha YCTOWYMBOCTb B
NNOCKOCTU CTEHOK CrieayeT NPUHUMATh TUM CEYEHUS o .
2 ina npokaTHbIX ABYTaBPOB MPWU pacyeTe Ha YCTOWYMBOCTb B NMOCKOCTU MEHbLUEN
KECTKOCTM CriefyeT NPUHUMATb TUM CEYEHUs C.

7.1.4 PacyeT Ha YCTOMMMBOCTb CTEPXHEN M3 OOMHOYHbIX YrorKoB creayet
BbINOMHATL C Yy4yeTom Tpebosanuin 7.1.3. [pu onpepeneHun rmMOKOCTM 3ITUX
CTEPXHEN PafuyC WHEpLUMW CeYeHWst yrornka W pacyeTHylo [AnvHy cregyet
npuvHuMaTh cormacHo 10.1.4 n 10.2.1.

Mpy pacyeTe NOSICOB U 3NEMEHTOB PELLETKW MPOCTPAHCTBEHHbBIX KOHCTPYKLUIA
13 OAMHOYHbIX YTONMKOB CreAyeT BbINONHATL TpeboBaHus 16.12.

7.1.5 CxaTble 3MeMeHTbl CO CMSOWHbIMA CTeHkaMu OTkpbiToro [M-o6GpasHoro
CeyeHusi (PUCYHOK 2) criedyeT YKpennsTb MriaHKaMu Wnn pelleTKoW, mpu 3TOM
OOIDKHbI ObITh BbINONHEHbI TpeboBaHus 7.2.2; 7.2.3; 7.2.7 1 7.2.8.

PucyHok 2 - [1-o6pa3Hbie cevyeHunsi INeMeHTOB




a) 6) B)

|
x— —|~ =i = x x— —| +—x
| | |
gl ey i
J" ¥y y

a) - oTkpbITOE; 6), B) - YKpEnmneHHbIe NiaHkamm unm peLuetTkamm

PucyHok 2 - M-o6pa3Hble ceveHnst anemMeHToB

Mpn OTCYTCTBMM NMAHOK UMK PeLLeTOK Takue dfeMeHTbl, MOMUMO pacyeTa no
dopmyrie (7) B naBHbIX MIMOCKOCTAX X-X W y-y, credyeT nNpoBepsATb Ha
YCTOMYMBOCTb NPU  U3MMOHO-KPYTUNMBHON  bOpME  MOTEPUM  YCTOWYMBOCTM MO
hopmyne*

* dopmMyna M 3KCMnMKauua K Hel COOTBETCTBYIOT opuriHany. - [MpumedaHue
nsrotoBuTens 6asbl 4aHHbIX.

—— st (10)
MR}EJYC

34ecb ., - KOA(PMLMEHT, NPUHUMAEMbIN PaBHbIM
P =@ npn gy =035;
P, = (0,68+0.21p) =1 npu gy =085,

rae 3Ha4vyeHue y cneayet Bbl4MCIATL NO q)opmyne
=2
D=7, 6Cmax 1 %y . (1)

B dopmyrnie (11) KOIPDMUNEHT . CREOyeT onpenensTb No npunoxenuio M.

7.1.6 CoeguHeHwe nosica Co CTEHKOW B LIEHTParnbHO CXXaTOM 3JIEMEHTE COCTaBHOMO
CMIIOLLHOTO CeYeHnst crnepyeT paccuuTtbiBaTb No dopmynam Tabmmubl 43 Ha caBuUr

OT YCFIOBHOV Monepe4Hom cunbl 'fic » ONpeaensemon no dopmyne (18), npu atom
KoachdmumeHT & criegyeT NpUHUMAaTh B NIOCKOCTU CTEHKM.

7.2 PacyeT 3neMeHTOB CKBO3HOIO ce4YeHust

7.2.1 PacyeT Ha MPOYHOCTb 3MEMEHTOB CKBO3HOMO CEYEHWUS MpW LEHTparbHOM

pacTsHKEeHUM U CXaTUM CrieayeT BbINoMHATL no dopmyne (5), me A4, - nnowaab
CeYeHNst HETTO BCero CTEPXHS.

7.2.2 PacyeT Ha yCTOMYMBOCTb CXaTbIX CTEPXHEW CKBO3HOMO CeYeHusi, BETBU
KOTOPbIX COeAMHEHbI MaHKamn Unu peLueTkamu, criefyeT BbINOIHATL Mo ¢hopmyre
(7); npn aTOM KO3PMUMEHT ' OTHOCUTENBHO CBOBOAHON OCK (NMEpPNeHANKYNSIPHO
K MIIOCKOCTM MIaHOK WNM peLLeTok) cregyet onpenensTts no dopmynam (8) u (9)

AMs CEYeHU Tunab C 3aMeHo B HUX A, Ha Ay . 3Haderve Ay  crepyet

OMpefensiTb B 3aBUCUMOCTU OT 3HAYEHUA Ay , MPUBEAEHHLIX B Tabrmue 8 Ans
CTEPXHEN C YNCIIOM NaHenemn He MeHee LIeCTH.

Pacuet Ha yCTOﬁHMBOCTb CKBO3HbIX CTep)KHeVI C YMCIIOM NaHernew MeHee LLIecTu
crnefyeT BbINONMHATb!

npu NfaHKax - Kak pacyeT paMHbIX CUCTEM;

npw peLueTkax - cornacHo TpebosaHusm 7.2.5.



7.2.3 B CKBO3HBIX CTEPXHSIX C MMaHKaM yCrIOBHAs MBKOCTb OTAENLHON BETBU Ayl
, Ay v Auz (oM. Tabrmuy 8) Ha yyacTKe MeXIy CBapHbIMK LBaMW WIin
KpanHumm 6onTamu, NPUKPENNSIOLLMMMN NNaHKK, A4omkHa ObITb He 6onee 1,4.

Mpy HanMM4MM B OAHOWN U3 MIIOCKOCTEN CMIIOWHOr0 MMCTa BMECTO MIaHOK (CM.
puUcyHok 2, 6) 1 8) rMbkocTb BETBM criedyeT BbIYMCMATb MO paguycy WHepLuu
MOMyCeYeHNss OTHOCWUTENIbHO €ro LIeHTparnbHOM OCK, MEeprneHAuKYnspHOA K
NMOCKOCTMW NaHoK.

7.2.4 B CKBO3HbIX CTEPXHAX C pelleTkamyv MOMUMO pacyeTa Ha YCTOMYMBOCTb
CTepXHS B LIesIOM crieayeT MNpoBepsiTb YCTOMYMBOCTb OTAENbHbIX BETBEW Ha
yyacTkax Mmexay yanamu. [pu HeobXoouMMOCTW criedyeT yyuTbiBaTb BIMSHUE
MOMEHTOB B y3riax, Hanpumep, OT PacLLEHTPOBKUN 3NIEMEHTOB PeLLETKM.

B CKBO3HbIX CTEPXHSIX C peLeTKammn YCroBHas TMOKOCTb OTAENbHLIX BETBEN
Mexay ysrnamu fomkHa GbiTb He Gornee 2,7 M He [OIkHA MpeBbIWATh YCMOBHYHO
MPUBEEHHYIO TMBKOCTb Ay CTEPXKHS B LiErIoMm.

MpyHumaTh Gonee BbICOKME 3HAYEHUS YCIIOBHOM TMBKOCTM BETBEN, HO He Gonee

4,1, crnepyeT Mpu YCrioBUWM, YTO pacyeT Takux CTepXHel BbIMONHEH COrMacHo
TpeboBaHusim 7.2.5.

7.2.5 PacyeT CKBO3HbIX CTEpXHEN C pelueTkamy C Y4eTOM yKasaHHOro B 7.2.2 u
7.2.4 criefyeT BbINOMHATL MO ¢hopMyrie (7) C 3aMeHOW B Helt 3HaueHust &y  Ha

R_yd = (le_y .

Mpy 3TOM KOBPPMLIMEHT YCTONUMBOCTU @y AN OTAENbHON BETBM NpU 15, =27
cnegyeTt npuHuMaTh pasHbiM 1,0, a npu 15, 3,2 - onpegensitb no dopmyre (8) npu
pacueTHon annHe Lyr =0.715 , rae # - AnuHa BeTBY (Ha puUCyHKe 3, @ AnMHa BETBY -
245).

B vHTepBarne ycrioBHbix rmbkocTen 2,7 <A, <3,2 3HauyeHue ¢ creayet

onpeaensTb JMHeNHOW uHTepnonaumnen mexay 1,0 1 3HaveHrem ¢ npu 15 =3,2.

PucyHok 3 - CxeMbl peleTok CKBO3HbIX CTEPXKHEN

a) 6) B) r)

2,

A

a) - TpeyronbHasi; 6) - TpeyrornbHasi ¢ pacnopkamu; B) - KPecToBasi; ) - KPeCcToBasi C
pacrnopkamm

PucyHok 3 - CxeMbl peLLeToK CKBO3HbIX CTEPXHEN

Tabnvua 8

Tun Cxema ceveHus

ceve- MpuBeEHHas TMBKOCTb Ay CTEPXKHS CKBO3HOTO CEYEHNS!

Hus
C nnaHkamm C peLueTkamu

1 Y 2
Agr = /Ry +OB2(T+ 2005 , (12) Ly = }\% +oai, (15)

An
_ _Ink 4
g et rae = mbe




2 _ 2 2 2
g g =y 052N+ Qi) | =J?&m+[a1 fos @Ji
2 == 2 . (13) Agz ) An
s Ink Ik -+ (1)
|1 A | me;glzL.;g = 1b272
I i S| —x| Taly’ Ialy _dy a3
| roe oy =10——; oy = 10—=—
I I ! [l 1 ] 2 ]
[ I By By
1y |
], QI_J () wndy OTHOCATCS K CTOPOHaM
COOTBETCTBEHHO & U &)
3 _ {2 2
Ry = Koy + 0821+ Fn)iyg» (14) It 2 cosra o)
Aaz
o = Lo3® - %
rge #3=—— o= AR
ey e =,

O603HayeHus, NpuHSATbIE B Tabnmue 8:
Ay - IMBKOCTb CKBO3HOIO CTEPXHS B LIEMOM B MIIOCKOCTH, NEPNEHAMKYTISIPHOM K OCH Y-y;
Amar - HaMBOrMbLLIAS U3 TMBKOCTEN CKBO3HOIO CTEPXHSA B LIESNOM B MIIOCKOCTAX, NEPMEHAMKYIISPHBIX K OCAM X-X UK Y-y,

Rp1, Mgz, Aps - MBKOCTY OTAEMbHBLIX BETBEN NpU U3rMGe B NOCKOCTSIX, NEPNeHAUKYNSPHbIX K OCSIM COOTBETCTBEHHO 1-
1, 2-2 1 3-3, Ha y4acTkax Mexay CBapHbIMY LUBAMW UM KpaHUMK GonTaMu, NPpUKPENsOLLMMU NaHKu;

b, (&, &4 ) - pacCTOsHVE MEXOY OCAMMN BETBEW;

d, {5 - pasmepsbl, onpeaensemblie no pucyHkam 3 u 4;

A - nnowaab ceYeHnst BCero CTEPXHS;

Az, Agy - nnowaam ceveHwit packocoB PeLIETOK (MPU KPECTOBOM pelleTKe - [ABYX PaCKOCOB), PACMONOXEHHbIX
COOTBETCTBEHHO B NIIOCKOCTSAX, NEPNEHAVKYNAPHbIX K ocaM 1-1 n 2-2;

A33 - nnowaab ceveHnss packoca peLueTkn (Mpu KPECTOBOM peLleTKe - ABYX PACKOCOB), Mexalleil B MIOCKOCTM OfHOM
rpaHu (4ns TPEXIPaHHOTO PABHOCTOPOHHETO CTEPXHS);

Ty, {33 - MOMEHTbI MHEPLMN CeYeHUsi BETBEN OTHOCWUTENBHO OCe COOTBETCTBEHHO 1-1 1 3-3 (ana cevenumi Tunos 1 u
3);

Ty, Iy3 - TO e, ABYX YrONkoOB OTHOCUTESBHO OCel COOTBETCTBEHHO 1-1 1 2-2 (4rsi ceveHus Tvna 2);

I; - MOMEHT MHEPLIMM CeYeHUst OHOM MIaHKN OTHOCUTENbHO COBCTBEHHON OCU X-X (PUCYHOK 4; ANs CeYeHuin TMMoB 1 1
3)

I, 157 - MOMEHT MHEPUMM CEYEHUsl OOHOW W3 MMAHOK, PacronOXEHHbLIX B MIIOCKOCTSAX, NEPNEHAMKYMNSPHBIX OCSM
COOTBETCTBEHHO 1-1 1 2-2 (ANs ceveHns Tuna 2).

MpuMedaHne - K Tuny 1 Takke criedyeT OTHOCUTb CEYEHMs!, Y KOTOPbIX BMECTO LUBENIIEPOB MPUMEHEHb! ABYTaBpbl,
TpyBuatble U Apyrvie NPognv Ans OAHON Ui o6erx BETBEM; Npu 3TOM OCH y-y U 1-1 AOMKHBI NPOXOAUTL Yepes LEHTPbI
TSKECTU COOTBETCTBEHHO CEYEHMsl B LIENIOM U OTAEMNbHON BETBU, @ 3HAYEHUsi N U Ay B doopmyne (12) pomkHbl 06ecneunts

HanBorblUee 3Ha4YeHNe Ay .

PucyHok 4 - CKBO3HOM CTepXeHb C NNaHKaMu
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PuicyHok 4 - CKkBO3HOM CTepXeHb C nnaHkammn

7.2.6 PacyeT cTepxHeli COCTaBHbIX CEYEHW/A W3 Yromnkos, LUBENNepoB W Ap.,
COEAUHEHHBIX CTEHKaMW BMIOTHYH UMK Yepe3 NPOoKIaaKuy, cneayet BbiMOMHATb Kak
CNOLWHOCTEHYaTbIe MPU YCIOBUM, YTO YHaCTKU MEXAY COEAMHSAOLMMU CBapHbIMM
LUBaMM UIM LLlEHTPaMK KpanHux 60MTOB He NpeBbILLAOT ANt CXaTblX anieMeHToB 40/
1 ons pactaHyTbix 80i. 34ech paguyc MHEpUWM CeYeHWsi i yrorka unu Lweennepa
criefyeT NpUHUMAaThL LS TaBPOBbIX UM ABYTaBPOBbIX CEYEHW I OTHOCUTENBHO OCH,
napannesibHoi NNOCKOCTU PacrofioKeHWst NPOKIaAokK, a Anst KPECTOBbIX CEYEHUN -
MWHUMarbHBbIA.

Mpy aTom B Npeaenax AnWHbI CXaToro afieMeHTa creayeTt npeaycMaTpyBaTh He
MeHee [iBYX NPOMEXyTOYHbIX CBA3EeW (MPOKNafokK).

7.2.7 PacyeT coefMHUTENbHbIX MNIaHOK M 3N1eMEHTOB PeLLeTOK CXaTbIX CTepXHen

CKBOBHOTO CEYEeHMsI crieflyeT BbIMOMHATL Ha YCFIOBHYIO MomepedHylo cuny & o s
NPUHMAEMyH0 NOCTOSIHHOM MO BCEW ANMHE CTEPXHS 1 onpeaensemyto no opmyne

Q4 =7.15.10°(2330- B/R, )N/, (18)

roe N - npoaosibHOE yCunnue B CKBO3HOM CTEPXKHE;

P - k03PPMLIMEHT YCTONYMBOCTM NPY LLEHTPANbHOM CXaTWUM (A4S CeveHns Tuna
8), NMPUHMMaeMbIi MPU pacyeTe CKBO3HOMO CTEPXHS B MIIOCKOCTM MIAHOK WIn
peLLeToK.

YCrIOBHYIO MonepeyHyio cuny & 4. Criesyet pacnpeaensits:

NpU HanM4un TONMbKO COEOMHUTENbBHBIX MIAHOK (PELLETOK) - MOPOBHY MEXOY
nnaHkamm (pelLeTkamu), nexalymMn B MIIOCKOCTSX, NepneHAVKYNSpHbIX K ocw,
OTHOCUTESBHO KOTOPOVi NPOU3BOANTCS NPOBEPKa YCTONYMBOCTY;

npy HanuMyuy CNOWHOTO JICTa U COeAMHWUTENbHbIX MIaHOK (PeLeTok) -

noronaM Mexay fIMCTOM U MnaHkamy (peletkamu), fexawymy B MiocKOCTSX,
napannenbHbIX JIMCTY;

npy pacyeTe paBHOCTOPOHHUX TPEXTPaHHbIX CKBO3HbIX CTEPXHEN - paBHoi 0,8

¢ 'fic AJIA KKOOM CUCTEMbI COEAUHUTESTbHBIX MNaHOK (PELLETOK), PaCMOSOMEHHO B
OLHOW rpaHu.

7.2.8 PacyeT coeAMHUTENbHLIX MNMaHOK M UX MPUKPENTIEHN (CM. PUCYHOK 4) [OMKeH
BbIMOIHATLCS, Kak pacyeT 3reMeHToB 6e3packoCHbiX ¢epM, Ha COBMECTHOe

LencTeme cunbl F;, cpesblBatoLLen nnaHky,  MomeHTa M, nsrnbarowero nnaHky
B €€ MII0CKOCTM, 3HaYEeHNs KOTOPbIX CrieayeT onpeaensTb no opmyiam:

Fi=Qdyl 8, (19)
M, =0.412, (20)

rae s - ycrioBHas nonepeyHas cuna, NpUXoAALWAsCcs Ha NaHKy O4HOM rpaHu.

7.2.9 PacuyeT 3nemMeHTOB COEAMHUTENbHbIX PELLETOK COCTaBHbIX CTEepXHEN
crnepyeT BbINOMHATL Kak pacyeT 3NeMeHTOB peLLeToK nrockmx depm. Mpu pacueTe
PacKOCOB PELUETOK MO PUCYHKY 3 ycunMe B packoce creayeT OonpeaensTb no
copmyre

Ny =cyQd/ld, (21)



rae ¢y - KO3MLIMEHT, NpuHMMaeMbIn pasHbIM: 1,0 ANa peLeTkn no pucyHkam 3,
a, 61 0,5 - no pucyHky 3, 6;

Qs - YCIOBHasA nonepe4yHas cuna, npuxoadawasca Ha oAgHy NTOCKOCTb PELUETKU.

Mpn pacueTe packocoB KPeCTOBOW peLUeTKM C pacropkamu (pUcyHok 3, r)

crieflyeT yuuTbiBaTh AOMONHUTENbHOE Yycurme I, BO3HMKAKOWee B KaXOoM
packoce OT 06XaTusi BETBeW 1 onpefensieMoe no gopmyrie

Ny = oy dy 1 4y, (22)

roe g = ds‘f f(2b3 +d3)—b , Iy, d - paamepbl, ykazaHHble Ha pucyHKe 3;
My, - ycunue B 0fHOM BETBU CTEPXHS;

Ad y A{, - Nriowaab Ce4eHns 0aHOro packoca v OfHON BETBM COOTBETCTBEHHO.

7.2.10 Pacuet cTepxHen, NnpeaHasHa4YeHHbIX ANA YMEeHbLUEHUsi pacyYeTHOW ASMHbI
CXaTbIX 3MIEMEHTOB, [AOMDKEH BBIMOMHATLCA HA YCUMME, PaBHOE YCIOBHOW
MonepeyHon curie B OCHOBHOM CXaTOM 3rieMeHTe, onpefenseMon no copmyne
(18).

Pacuyet pacnopok, npegHasHa4YeHHbIX A5 YMEHbLUEHUS PacYeTHOW AMWHbI
BETBEW KOIOHH B MIIOCKOCTW, NEPNeHANKYMAPHOM K MIOCKOCTM MOMepeyHbiX pam,
npy HaMM4MK Harpy3ok OT MOCTOBBIX UIM MOABECHbBIX KPaHOB, CrieayeT BbIMOMHATb
Ha YCIIOBHYIO MONepeYHyto cury, onpegensemyio no dopmyne (18), rae aHadeHne N
crnepyeT MNpvHUMaTb PaBHbIM CyMMe MPOAONbHbLIX CUM B OBYX BETBAX KOMOHH,
COeMHEHHbIX PacrnopPKON.

7.3 MpoBepka yCTOMYNBOCTH CTEHOK U NMOSICHLIX JIUCTOB
LleHTPasIbHO CXaTbIX 3/IEMEHTOB CMIIOLHOIO ceveHus

7.3.1 Tpn npoBepke YCTOWYMBOCTM CTEHOK PAaCYETHYI0 BbICOTY kgf crnegyet
NPUHUMATL MO PUCYHKY 5:

PucyHok 5 - PacyeTHble pa3mepbl CTEHOK, CBECOB MOJIOK, MOACHbIX
JINCTOB B NPOKaTHbIX, COCTaBHbIX U THYTbIX Npodunax

I B, G =
gt of B

hy

b by
— .I v [ 3
<t
£ fe &
T—
by b

PI/ICyHOK 5 - Pac4yeTHble pa3mepbl CTEHOK, CBECOB MOJIOK, MOACHbIX JIMCTOB B
MPOKaTHbIX, COCTaBHbIX U THYTbIX I'IpO(bI/IJ'IﬂX



MOSHYH BbICOTY CTEHKU - B CBAPHbIX 3JIEMEHTaXx;

paccTosaAHMe Mexay GrvxaiLMMK K OCU anemeHTa KpasaMKn NOACHbIX Yronkos - B
anemMeHTax ¢ (pUKLNMOHHBIMY MOSACHBIMWU COEQUHEHNUSMU;

paccTosiHMe MexXay Havanamy BHYTPEHHWUX 3aKpyrfeHun - B MpOKaTHbIX
npocunsx;

paccTosiHME MEXOY KPasiMu BbIKPYXKEK - B THYTbIX NPOCUNISIX.

7.3.2 YCTOMYMBOCTb CTEHOK LIEHTPAsIbHO CXaTblX 35IEMEHTOB CMIIOLLUHOMO CeYeHus
cnepyer  cuutatb  0GECneYeHHOW, ecrm  ycrioBHasi  MBKOCTb  CTEHKM

Ty = Uty 12,14/R, 1B e npeBbilLaeT 3HaueHuii npeaerbHOV yGIIOBHON TMBKOCTY

Ry ONpefenseMbIx no dopMynam Tabmuubl 9. Boree rbKue CTeHkM criemyeT
MPUMEHSITb MPU NMOATBEPKOEHAM MX YCTOMYMBOCTM (TEOPETUYECKUM UMM OMbITHBLIM

nyrem).

Tabnvua 9
Ceuenve YcrnoBHast MpenenbHas ycroBHas MGKOCTb
mbKocTb =
anemMeHTa CTEHKI Ay
n
J— 2 =
— e | = 130 +0,15%2 (23)
>2 =
1,20+0,350 22,3 (24)
B J D [ =1 (25)
> 10+02% 216 (26)
<0,8 (27)
>08 085+0,19% <16 (28)
| l 08<A <4 || (040+0,07)(1 +0.25,2= B, Tz
(29)

O603HayeHus, NpuHSATLIE B Tabnmue 9:

- yCloBHas mMbkocTb anemeHTa, npuHUMaemasa B pac4yeTe Ha yCTOI;NVIBOCTb
npu LeHTpanbHOM CXaTuu,

£y - WMpuHa nonku Taspa.

Mpumevanns

1 B KOpoBYATOM CEeYEHMN 3HaYEHNe A, CriedyeT OnpeaensThb NS NMACTUHOK,
PacnoroXeHHbIX NapanmnenbHo NOCKOCTU, B KOTOPOW MPOBEPSIETCS YCTOMYMBOCTb
3remMeHTa B LiefioM.

2 B TaBPOBOM CE4EHUN [OIDKHO CoBrioaaTtbes yenosne 1585 fhe 22 npu 3

<0,8 wwm x>4 B dopmyne (29) cnegyetr npuHumate %=0,8 wm 1 =4
COOTBETCTBEHHO.

3 3Hak "<" B ()OPMyNax O3HAYaET, YTO 3HAYEHNE Ay, B CRyYae ero npesbilleHNs
npu pacyete no copmyrie criegyeT NPUHUMaTh PaBHBIM YKa3aHHOMY B NPaBoW 4acTu.




7.3.3 CTEHKU LLEHTParbHO CXaTbIX 3NIEMEHTOB CMIIOLLHOrO CEYEHUs! (KONMOHH, CTOEK,

onop ¥ T.N.) npu A, =23, 33 UCKMOYEHUEM pPaCCHUUTAHHbIX C  YYETOM
reomMeTpuYeCcKon HEMMHEMHOCTU KOHCTPYKLWIA, CrieayeT YKpennsaTb rnonepeyHbIMm

peBpamyt XKECTKOCTH C Larom oT 2,5%,¢ 10 3%, .

B cnnowHocTeH4aTbix BETBAX KOMOHH CKBO3HOMO CeyveHusi pebpa »xecTkocTu
crnedyeT ycTaHaBrMBaTb TOMbKO B Yy3nax KpemnneHus COedMHUTENbHbIX PeLLeTok
(nnaHok).

B CTeHKe, YKpenneHHOW TOMbKO MOMNepeYHbIMU pebpamu, WMpuHa Ux
BbICTYNaoLLEA YacTn & aomkHa 6biTb He MeHee (kgf /30+40) MM - ona napHoro

CUMMETPUYHOTo pebpa, He MeHee (kgf /20+50) MM - Onsi OAHOCTOPOHHEro pebpa;

TonuwHa pebpa £, AomkHa 6biTb He MeHee 2k, '\|'R_;u 1B

Mpu yKpenneHnn CTEHKM OAHOCTOPOHHUMM MOMEPEYHbIMU peBpamMu KeCTKOCTM
OfMHOYHbIE YronKv CrieflyeT NpuBapuBaTh K CTEHKE NepoM.

7.3.4 B UeHTpanbHO CXaTbIX 3remMeHTax ABYTaBpPOBOro ce4eHusa C pacyeTHoun
BbICOTOW  CTEHKM kg‘ B Cliydae YyKpenneHua CTEeHKU npoLoSibHbIM pebpom

XeCTKOCTU, pacnorioXeHHbIM nocepeanHe U ¢ MOMEHTOM MHEPLU NN CeYeHns IH‘,

II —
npwu k rﬁ 56, 3HaJYeHne l,,, , ycTaHoBrneHHoe B 7.3.2, CrieayeT YMHOXATb Ha
of fw
KoadbdmLneHT
p=1+04 "”3 1-01 "”3 (30)
kgff'w 'kgff'w

Mpy pacnonoxeHuy pebpa C OQHON CTOPOHbI CTEHKWU, Ef0 MOMEHT MHepLin
cnepyeT BbIYUCIATb OTHOCUTENbHO OCW, COBMajalolien ¢ Grvxaillei rpaHbio
CTEHKU M OH AOIKEH BbITb HE MEHee, YeM A1 NapHOTO CUMMETPUYHOTO pebpa.

B cnyyae BbINOMHEHUs npofonbHoro pebpa B Buae rodpa CTEHKW Mpu

BbIYMCTIEHN % CIIEAYET YHUTLIBATL PA3BEPHYTYIO AMMHY rodpa.

MpopornbHble pe6pa XEeCTKOCTU cneayeT BKMYaTb B pacyeTHble CeYeHus
SNIEMEHTOB.

MuHMMarnbHble pasmepbl BbICTYMAKOLLEN YacTh NPOAorbHbIX pebep xecTkocTn
crnepyeT NpyYHUMaTbL Kak Ans nonepeyHbix pebep cornacHo TpeboBaHuam 7.3.3.

7.3.5 MMpu pacyeTe LEeHTPanbHO U BHELEHTPEHHO CXAaTbiX CTepXHEW CMIOLLHOMo
CevYeHUs B Criyyasix, Koja (pakTUYeCcKoe 3HayeHWe YCIIOBHOM MMBKOCTU CTEHKM

Ry =y 1,)./R, ' E npesbilwaeT (Mpy LieHTparnbHOM cxatim He Gonee Yem B 2

pa3a) 3HauYeHWe NPENErbHON YCMOBHOM MBKOCTU CTEHKW Aoy, MONYYEHHOE
cornacHo TpeboBaHuam 7.3.2, a Takxe 9.4.2 n 9.4.3, B dopmynax (7), a Takxe (109),
(111), (115), (116), (120) wn (121) ponyckaeTcs MPUHUMATb pPacCYETHY

YMEHbLLEHHYHO NIoLaab ceveHus A; B3ameH A.

7.3.6 3HaueHne A; criegyeT BbIMUCTATL MO opMyram:

ANA ABYTaBPOBOroO 1 LUBENEPHOTO CeYeHn

Ay = A=y kgt @1

1151 KOpoGYAaTOro CeveHust:

npu LeHTpanbHOM CXxXaTuun

A=A~ 2(,&%{' =k, — 2(3291"1 _bd)j'f ; (32)

npu BHELEHTPEHHOM CXaTtun

A :A—2(k9f = kg, (33)



rae kv ky - pacyeTHas U YMEHbLUEHHAsi BbICOTA CTEHKM, PACTIONIOKEHHON
naparnnernbHO NoCKOCTH, B KOTOPOW NPOBEPSIETCS YCTONYMBOCTb;

Byr1 v By - pacyeTHasi 1 yMeHbLUEHHaSH LWMPUHA MOSICa KOPOBYATOro CeYeHNs,
pacrnonoXeHHOro NeprneHAVKYNsIPHO K MIIOCKOCTM, B KOTOPOW npoBepsieTcst
YCTONYNBOCTb.

3HayeHVe #; B LEHTpanbHO CXaTblX 3rfieMeHTax CcriedyeT BblYUCIATb MO
dopmynam:

AnAa ABYyTaBpOBOro ceYeHus

By =t [P — (R T R — (R, - 12— 0,157[)],;'EIR}, , (34)

roe npy #>3,5 cnegyet npuHumath 3, =3,5;

ana Kopoﬁanoro ce4yeHna

By =ty [Ty = (R Ty = 1) oy = 29— 02K +0,7K,)),JE/R,
(35)

roe npy }>2,3 cnegyet npuHuMaTh 3, =2,3;

AnA wBennepHoro ce4eHus

hy=ty wufBIR, (36)"

* ®opmyna COOTBETCTBYET opuruHany. - lpumevaHne u3roToButens Gasbl
[aHHbIX.

3Hayenusa 3. m Tuw B chopmynax (34)-(36) 4nst LeHTparnbHO CXaTbiX ANIEMEHTOB
cnepyeT NpUHUMaTh coracHo TpeboBaHusm 7.3.2. Mpy BbIMUCTIEHUN 3HAYEHUS &z
Ans KOpoBYATOro ceveHus no Gopmyne (35) BMECTO #y, &y, Ay W Ay CREAyeT
NPUHMMATL COOTBETCTBEHHO &y , iy, iuf,l " If,l =By ”f)m , py 3TOM
3Ha4yeHne iuf,l crneqyeT onpeaensTb cornacHo TpebosaHuam 7.3.9.

3HaveHve %3 AN BHELEHTPEHHO CXaTblX 3MEMEHTOB [ABYTaBpPOBOMO U
KOpoG4aToro ceyveHwn cnegyet BblYUCTSTL MO hopMyrnaM COOTBETCTBEHHO (34) n

(35); npn 3TOM B 3TUX POPMYrax 3HAYEHWs A=A, U Ay, CriedyeT NpUHAMATb
cornacHo 9.4.2.

7.3.7 Tpu NpoBepke YyCTONYMBOCTU MOSICHBIX JIMCTOB 3@ PaCHETHYIO LUMPUHY CBeca

by criefyeT NpUHMMATHL PacCTOSHIE:
OT IPaHu CTEHKM [0 Kpasi NOSICHOrO JIUCTa (MOMKM) - B CBapHbIX ANIEMEHTaX;

OT ocun KpaﬁHero 6onTa B nosice Ao Kpasa NosACHOro fimcTa - B 3fieMeHTax C
PPUKLMOHHBIMU NOACHLIMW COEANHEHNSIMU;

OT Hayarna BHYTPEHHETO 3aKpyrneHust 0 Kpasi NMOJKM - B NMPOKaTHbIX NPOGMnsX;
OT Kpasi BbIKPYXKMW A0 Kpast MOMKM - B THYTbIX NPOCMIAX (CM. PUCYHOK 5).
7.3.8 YCTOMYMBOCTb MOSACHBLIX NIMCTOB M MOJSIOK LIEHTParnbHO CXaTbIX 31IEMEHTOB
CMIIOLLHOTO CeYeHVs1 criedyeT cyuTaTb O0bGeCcnevyeHHON, ecriv ycrnoBHasi rmbKocTb

cBeca nosica (noskw) 1f = (bgf ”f)quy 'E he NpeBbILIAET 3HAYEHW NpeaeribHO

YCINOBHOW TMOKOCTU cBeca nosica (Morku) Mf, onpegensemMbix Mo dopmynam
Tabrmubl 10, B KOTOpPbIX Npu 3HadveHusix 3.<0,8 wrm 3.>4 cnepyeT npuHMMaTh
CcooTBEeTCTBEHHO 7.=0,8 unm 7,=4.

Tabmmua 10

Ceuenve MpepenbHas ycroBHas
rmbkocTe  cBeca  (oTrnba)

nonku Ay npu  mMBKoCTH
anemeHTa 13 =7 =4




-t 0,36+0,10 %,

T (37)
I"_ r_ |: E 0,43+0,08% )
[_ f_ 0,40+0,077

(39)

0,85+0,19%

b b,
4 ¥ =4 (40)
Is
C U
|

0O603HayeHve, NpuHaToe B Tabnmue 10:

% - ycrnoBHasi TMGKOCTb 3reMeHTa, MpUHMMaemasi B pacyeTe Ha
YCTOWYMBOCTL NPY LLEEHTPASbHOM CXaTWK.

Mpumeyanune - [ins cBecos (OTrMG0B) MOMOK (CM. PUCYHOK 5) nMpeaernbHbie

3Ha4YeHWs1 yCroBHOW MMbkocTn iuf, BblYyMCreHHbIe no chopmynam (37) u (38),
crneqyeT yMHOXaTb Ha koaddpuumeHT 1,5, a no dopmyne (39) - Ha 1,6.

7.3.9 B uUeHTpanbHO CxaTbiX 3fieMeHTax KopobyaToro cevyeHuss npeaensHyo
YCIOBHYIO TMOKOCTb MOSICHOTO MUCTa Mf,l crnepyeTt npyHUMaTe Mo Tabnmue 10, kak

[ANISt CTEHOK KOPOGUATOro CeueHus: My, = (Bgr 1 11514 Ry 1 E

7.3.10 BeicoTa oTrv6a norku (CTEHKM) &g (CM. PUCYHOK 5) AomkHa BbiTb He MeHee

0,3%, B ariemMeHTax, He yCUIEHHBIX MnaHkamm, u 0,25, - B arieMeHTaXx, yCUreHHbIX
nnaHkamm (cM. Tabmmuy 10); Npy aTom TonuwmHa pebpa formkHa GbiTb He MeHee

2ay R, TE

7.3.11 Tpun Ha3Ha4YeHUn ceveHUl LeHTpanbHOCKaTbIX ANEMEHTOB NO NpeaeribHon
mbkocTn (B cootBeTcTBUM C 10.4) 3HAYEHUS NpeAenbHbIX YCOBHbLIX MOKOCTEN

CTEHKHN qu N nosicoB 7l-uf (luf,l ), onpegenseMbix no Tabrmuam 9 un 10
COOTBETCTBEHHO, CrefyeT YBenuMuMBaTb YMHOXEHVMEM Ha  KoaddumuueHT

®AR, N 4o He Gonee yem Ha 1,25.

8 PacueTt aneMeHTOB CTalNbHbIX KOHCTPYKLIMA
npu n3rnode

8.1 O6LWMe NnonoxeHUA pacyeTa

B 3aBMCVMOCTM OT Ha3HaYeHUs1 U YCIOBUIA 3KCMIyaTaLlmMm KOHCTPYKLWIA pacyeT
n3rmbaemblx aneMeHToB (6arnok) crneanyet BbINOMHATL 6e3 yyeta wnm ¢ y4yeToM
nnacTuyecknx Aecopmaumii B COOTBETCTBUM C NodpasderieHneM 3IEMEHTOB Ha
Tpu knacca cornacHo 4.2.7.

Banku 1-ro knacca crnegyeT NpUMeHsTb AN Harpy3oK BCeX BUOOB U
paccunTbiBaTb B Npeaenax ynpyrux dedopmauui; 6anku 2-ro n 3-ro knaccos
cregyeT NPUMEHATb AN CTaTMYECKUX Harpysok W paccyuTbiBaTb C y4eTOM
pa3BuUTUS NnacTn4ecknx gedopmaini.

Barnku kpaHoBbIX MyTel noA KpaHbl rpynn pesxumoB paboTel 1K-8K no FOCT
25546 npu pacyeTe Ha NPOYHOCTL CriegyeT OTHOCUTBL K 1-My knaccy.

BucTanbHble Ganku criefyeT OTHOCUTb KO 2-My Kraccy WM paccuuTbiBaTb C
Y4YETOM OrpaHUYEHHbIX MnacTU4eckux AedopmMaLnii B CTEHKE, 3HaYeHWUst KOTOpbIX

crniefgyet onpeanenaTtb Npyu AOCTUXKEHUN pac4eTHOro ConpoTuBneHnsa R}.f B noscax,
BbIMNOSHEHHbIX U3 Gornee npquoﬁ cTanu.

8.2 PacyeT Ha NPOYHOCTbL U3rMbaeMbIX 3NIeMEHTOB
CMIOLWHOrO Ce4eHns


http://docs.cntd.ru/document/1200004622

8.2.1 PacyeT Ha npo4yHOCTb Ganok 1-ro knacca criefyeT BbINOMHATL Mo hopmyrnam:

npu ,CleIZCTBI/II/I MOMEHTa B O,E\HOIZ 13 rMaBHbIX MIOCKOCTEN

M
=1 @1

Wn,mz’n R_y Ye N

npuv 4e’iCTBUN B CEYEHUM NONEPEYHON CUMbI

ey .

—=1; 42
ff,sz'}"C ( )

npu A4eicTBUN MOMEHTOB B ABYX MMaBHbIX NSIOCKOCTAX (M Hanm4um 6MMOMeHTa)

M i
i yt Y x+ 2a =1, (43)
ImRch IynR_ch ImnR_y'Vc

TAE X W y - pacCTOSHYS OT [MaBHbIX OCEN 40 paccMaTpyBaEMOii TOUKM CeYeHus, a
@ - CeKTopuarnbHasi KoopauHaTa 3ToW TOuKY;
NPy OOHOBPEMEHHOM AENCTBUM B CTEHKE Ganku MOMEHTa U NONEPEYHON CUMbl

027
Byye

2 2
—0y0, + 5 + 3Ty El,szfRsYcEI, (44)

roe Gy =M ,»{ I, - HOpMarnbHoe HanpspkeHWe B CPEeAMHHON NIOCKOCTU CTEHKM,
napannenbHoe NPoAonbLHON ocu Garnku;

Ty - TO Xe, NepneHanKynapHoe K NpofgonbHON ocu 6anku, B TOM Yucne T, ,
onpenensieMoe no copmyre (47);

Ty = @571, ) - kacaTenbHoe HanpsikeHe B CTEHKE.

HanpsikeHus T, 1 =y, NnpuHMMaemble B chopmyrne (44) co cBouMK 3Hakamu, a
Takxe Ty CriefyeT onpeaensTh B OAHON 1 TON e TOYKe CTeHKM 6anku.
Mpn npoBepke MPOYHOCTU Ha AECTBME MOMEpPEeYHOl CUMbl Ha onope Ans

pa3pe3Hbix Ganok dopmyny (42) cnegyeT ucnonb3oBatb 6e3 yveta paboTbl
MosiCoB.

B 6arkax, paccuntbiBaembix no copmyrne (43), 3Ha4eHWs1 HaNPsHKEHWUIA B CTEHKE
6ankn AormkHbl 6bITb MPoBepeHbl No dopmyne (44) B ABYX MMaBHbIX MIIOCKOCTAX
usrnba.

Mpw ocnabneHnn cTeHkn oTBepcTUSMK Anst 6ONTOB NeBYIO YacTb opMynbl (42),

a TaKxe 3Haqevae Ty B dopmyne (44), crienyeT yMHOXaTb Ha KOI(PUUMEHT Ct,
onpegensiembi no dopmyrne

c=sis—d), (45)

rAe S - Wwar OTBepCTWA B OQHOM BEPTHKabHOM paay;

d - puameTp oTBEepCTUS.

8.2.2 PacyeT Ha NpoYHOCTb CTEHKM Ganku, He YKpernneHHon pebpamu XecTKocTu,

npyM OENCTBUM MECTHOTO HaMpsikeHUss Tp,. B MECTax MPUIIOXKEHUs Harpyskm K
BEPXHEMY MOSICY, @ Takke B OMOPHbIX CEYeHUsIX Barku, cregyet BbiMOMHATL Mo

dopmyrne

Stoc =1

i 46
Bye “9
roe

Tpoe = F "f(;eff'w) . (47)

3pech F - pacyeTHOe 3HaYeHve Harpysku (Cunbl);

-Eg‘ - YCIOBHaA ANMHa pacnpeneneHnsa Harpysku, onpeagendemas no d)opmynaM:

NS Cryvaes no PUCYHKY 6, a) 1 6)



.ng =b+2kh; (48)

AN cnyvas no pUcyHky 6, 8
‘Eef = W"I'jgf -'"fw . (49>

PucyHok 6 - Cxembl pacnpeaeneHusi CocpefoTOYeHHOW Harpy3Kku Ha
CTeHKy 6anku

) r F 0 r F »)
= ' - '

a) - ceapHas b6arka; 6) - npokaTHas 6arnka; B) - CBapHasi unu npokaTtHas 6anku npu
Harpyake oT koreca kpaHa

PucyHok 6 - Cxembl pacnpeaerneHys CocpefoToYeHHON Harpy3ku Ha CTeHKy Garnku

roe h - pasmep, paBHbIi CyMMe TOMWMHLI BepxHero nosica Gankv u kaTteta
MOSICHOTO LLBA, €CIM HWKHAA 6anka cBapHas (CM. PUCYHOK 6, a), mibo paccTosiHMIO
OT Hapy)XHOW rpaHu MOmnkW [0 Hayana BHYTPEHHEro 3aKpyrNeHWst CTEHKW, ecru
HWKHAS 6anka npokaTHas (CM. pUcyHok 6, 6);

W - Ko3hdMUNEHT, NPUHMMAaEMbIA paBHbIM: 3,25 - Ana CBapHbIX U NPOKaTHbIX
6anok;

4,5 - onst 6anok ¢ PUKLMOHHBIMU MOSICHBIMU COEAVNHEHMSIMM;

Iy - cymma cOBCTBEHHbIX MOMEHTOB MHepLuM nosica 6anku v KpaHOBOro
pernbca UM MOMEHT MHEPLINM CEYEHWSI, COCTOSILLIErO U3 Mosica W perbca B cryvae
npvBapku perbca LWBamu, obecneynBaloLyMU COBMECTHyIO paboTy nosica u
pernbca;

b- LMpUHa onmpaHna BepxXHero anemMeHTa.

8.2.3 PacyeT Ha NpPOYHOCTb pa3pesHbix 6anok 2-ro 1 3-ro Krnaccos ABYTaBPOBOIO U
Kopo64aToro ceyeHun (PUCYHOK 7) M3 CTanm C HOPMAaTVBHLIM COMPOTUBEHUEM

R}.n £440 H/mm2 npu cobrniogeHumn Tpe6osaHwii 8.4.6, 8.5.8, 8.5.9 n 8.5.18 1 npu

KacaTeflbHbIX  HanpsbkeHusx T, =2, /4, =038, (kpome OMOpHbIX CeveHwi)
crieflyeT BbIMNOMHATL N0 POpMySiam:

PucyHok 7 - Cxembl ABYTaBPOBOro U kopo6uyaToro ceueHuit 6anok c
OeWCTBYIOWMMM Ha HUX YCUUAMU

PucyHok 7 - Cxembl AByTaBpoBoro (a) u kopobuatoro (6) cevenwid Ganok c
[ENCTBYIOLLMMU Ha HUX YCUMUSIMA
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npm narmbe B NMOCKOCTM HanBonbLuel xecTkocTh (1, = 1 ¥)

M
T x =1 : (50)
CXBWm,mJ'nR_y'Yc

npu narmbe B ABYX MMaBHbIX MOCKOCTSIX U HanpsikeHusix Ty = @y /(24,) <058,

M M
x + Y
CXBWm,mmR_ch C_y %n,mz’nR_y'Yc

=1 (51)

3pecb M, M}. - abCOonTHbIE 3HAYEHUs! U3rMbatoLLX MOMEHTOB;
€y, Ty - KOO(MUMEHTbI, NPUHUMaeMble no Tabrmue E.1;

B - KOOPPULUEHT, MPUHUMAEMbIN PABHBLIM:

npu T, =058, p=1;

npu 058; <1, 209F;

4
p1- 220 [l] (52)
a; 1025\ R

rae &y =Ap [ 4, - OTHOWEHME NIOWAAM CeyveHVsi Mosica K MIoLWaan CeveHus
CTEHKM (4N HECUMMETPUYHOTO CeveHnst Ay - nrowaab MeHbluero nosica; Ans

Kopo64aToro ceyeHus f]w - CyMMapHasa nnowanb ceveHuin ABYyX CTeHOK).

npu usmbe B NNOCKOCTU Hambonbluen xecTkocTn ({y = f}) N CTECHEHHOM
KPY4EHUM CUMMETPUYHBIX ABYTaBPOB

My + 5 =1 (53)

CXBWm,mz'n R_y Ye Cm%n,mz’n R_y Ye

roe ¢, - onpegensieTcs NMHeNHoON nHTepnonsumei no Tabnuue 10a:

Tabnvua 10a

Cme,mmR_ch

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

Cea

3,496

Mpwn pacueTe ceveHns B 30He YncToro nsrmba B dopmynax (50) n (51) cneayet

npuHMMaThL =11 BMECTO KOIAMLIMEHTOB & ; N £, COOTBETCTBEHHO

Com = 050142, ); ey =0501+5,).

PacyeT Ha MpOYHOCTb B OMOPHOM ceyeHun Gamok (npu 3 ,=0 wn M} =0)
creyeT BbINOMHATL Mo dopMynam:

& =1
ARy, 64
2 (55)

_= e
2"4_}” Rs"?‘c




Mpw ocnabneHnn cTeHkn oTBEpCTMSIMK Anst 6onToB NeByto YacTb dopmyn (54) n
(55) cnepyeT yMHOXaTb Ha KO3dhdMLIMEHT ¢, onpedensiembli no cdopmyne (45).
[ins ycTaHOBMEHUst pasMepoOB MUHUMArbHBLIX CEYEeHW A COCTaBHbIX Garnok

KOStMUMEHTBI £, U €y CrieAyeT NPUHMMATL MeHbLUe 3HaYeHWi, NPUBEAEHHbIX B
Tabmmue E.1, HO He meHee 1,0. MeToguka nogbopa MUHMMAambHBIX CeYeHWi
n3rnbaembIx 3MEMEHTOB MpUBEAEHa B MpaBuriax Mo NpPOEKTUPOBaHWMIO CTarbHbIX
KOHCTPYKLIMIA.

8.2.4 PacyeT Ha MPOYHOCTb pa3pe3HbiX 6anok NepeMeHHOro CEeYeHWst COrnacHo
8.2.3 c yyeTOM nnacTu4eckux pAedopMauunii BbIMOMHAETCA TOMbKO B OOHOM
ceyeHnn ¢ Hambonee HebnaronpUATHLIM codeTaHneM ycunuii M n Q; B ocTanbHbIX

ceveHusix 6ankn pacyet crieqyet BbINOMHATb NMPU 3Ha4YeHUAX KO3MLINEHTOB ¢

U €y MeHbLmX, Yem B Tabnmue E.1 (npunoxenue E), unm cornacHo 8.2.1.

8.2.5 PacyeT Ha NpPOYHOCTb Hepaspe3HblX W 3alleMIIEHHbIX 6arok MoCcTOSHHOMO
[BYTaBPOBOrO U KOPOGYATOro CeYeHUn ¢ BYMS OCSIMU CUMMETPUU, n3rvbaembix B
NMOCKOCTU HanbOorbLLEN XEeCTKOCTH, CO CMEXHbIMM MporneTamu, OTIMYaoLLMMUCS
He 6oree Yem Ha 20%, npu cobnogeHun TpebosaHwii 8.4.6, 8.5.8, 8.5.9 n 8.5.18
crnepyeT BbIMOMHATE Mo dopmyne (50) kak ceyeHud 2-ro knacca C y4eToMm
4YaCcTUYHOrO NepepacnpeaeneHnst OrNopHbIX 1 NPONETHbIX MOMEHTOB.

B aTom cnyyae pacyeTHoe 3HauyeHue MOMeHTa CrieayeT onpefensTb Mo
dopmyrne

Mzoj(Mmax"'Mg), (56)

roe M., - HanbonbwmMin U3rMbalOLMA MOMEHT B MPOSieTe WM Ha onope,
onpegensiembli 13 pacyeTa HepaspesHo Ganku B MPEAnorioXeHWU ynpyromn
paboTbl cTanm;

M%f - YCIOBHbIN M3rMOatoLLmMii MOMEHT, PaBHbIN:

a) B Hepaspe3Hblx Oarnkax C LWAapHUPHO OnepTbiMM KOoHUaMu 6Ganblwemy u3
3HaYeHUI:

M
My =max)—L_t. -
d max{l+o&ff}' “4

M%f =) 0,5M2 s (58)

rAe CUMBON #ax O3HaYaeT, YTO CrneayeT HaWTu MakCMMyM BCEro CreayroLero 3a
HUM BblpaXXeHus;

M| - n3rnBaroLLMin MOMEHT B KpaiiHeM nporieTe, BbIYUCIIEHHBI KaK B LLIAPHUPHO
onepTon OHOMPONETHON Garke;

@ - pacCTOsiHMe OT CeYeHus, B KOTOPOM AeyicTByeT MOMeHT My, A0 KpanHewn
onopbl;

! - prmHa kpaiiHero nporera;

My - MakcumanbHbIn  U3rmbalomii MOMEHT B MPOMEXYTOYHOM nporeTe,
BbIYMCIIEHHbIN KaK B LLIAPHUPHO ONepToi oaHoMnponeTHon 6arnke;

* dopmyrna M 3KCNIMKaUWUS K Hel COOTBETCTBYIOT opurvHany. - [pumevanve
nsrotouTens 6asbl 4aHHbIX.

6) B OAHOMPONEeTHbIX W Hepa3pes3HbIX Gankax ¢ 3alemMrieHHbIMM  KOHUaMun
My =050,

roe M5 - HanbOorbLLMI M3 MOMEHTOB, BbIYUCTIEHHBIX KaK B Barkax ¢ LapHMpamMu Ha
onopax;

B) B Ganke C O4HMM 3alLeMrieHHbIM W APYTMM CBOGOAHO OMEpPTbIM KOHLOM

3HaveHvne 3, of Crieayet onpenenaTb no gopmyre (57).

3HaveHnvie T, B chopmyne (52) creayeT BbIYMCIATE B CEYEHWW, A€ AENCTBYeT

M., ecnm M. - MOMEHT B mporeTte, criefyeT NpOBEpWUTb OMOPHOE CeYeHue
6anku.



8.2.6 PacyeT Ha nNpPOYHOCTb Hepa3pesHbiX W  3alemMneHHblx  6anok,
yaosneTBopsitolmx 8.2.5, B cnyyae unsrvba B ABYX IMaBHbIX MIIOCKOCTSAX criegyet
BbINONHATL No dopmyrne (51) ¢ yd4eTom nepepacnpeneneHnst ONopHbIX U MPONETHbIX
MOMEHTOB B [IBYX MaBHbIX NIOCKOCTSX cornacHo 8.2.5.

8.2.7 PacueT Ha NPOYHOCTb HEPa3pe3HblX U  3alieMrieHHbIX — Ganok,
yaosneTsopsiolmx TpebosaHnam 8.2.5, 8.4.6, 8.5.8, 859 n 85.18, crnepyer
BbIMONMHATL No  dopmyne (50) kak ceveHun 3-ro kmacca € yvyeTom
nepepacnpegeneHns  U3Mbaroumx MOMEHTOB U 0OpasoBaHWA  YCIIOBHbIX

nracTn4ecknx LWapHUPOB, a TakXe BJIUAHUA KacaTellbHbIX Hanpﬂ)KeHI/IVI Ty B
CoOTBETCTBUM C 8.2.3 B CEYEHMSIX C MaKCUMasbHbIM U3rMbatoLyiM MOMEHTOM.

8.2.8 PacuyeT Ha MNpovHOCTb GuCTarbHbIX paspesHbix Garnok [ABYTaBPOBOMO W
KOpo64aToro ceyeHuit ¢ ABYMS OCSMW CUMMETpUM npu cobrogeHun TpeboBaHwuii

8.4.4, 85.9 1 8.5.17 1 Npu KacaTerbHbIX HanpsbkeHnsix T, = 098, u T, =058,
(KpoMe OMOPHbIX CEeYEHWIA) crieflyeT BbIMOMHATL Kak pacyeT ceyeHuin 2-ro krnacca
no doopmynam:

npu n3rmbe B OAHON rMaBHOM NIIOCKOCTU

M
e L (59)
Loy Ber Ryw'}'c

npu n3rnbe B ABYX MMaBHbIX MNSIOCKOCTAX

M
L] + =<1, (60)
CnBerRwac CerynR_yf}'c
B dopmyniax (59) u (60):
i (Otfr+0,25—0,0833fr2)f(af +0,167) (61)

roe O(,f :Af"f"qw;r:R_yf"fRyw§

By - KO3PMLIMEHT, NPUHUMAEMBIV PaBHBIM:
npu T, = 0,58, B=1;

4
npu 058, < Ty <098, _q_ 0,2 ) (62)
apr+025\ Ry, )

Sy - KOI(OMUMEHT, NPUHUMaeMbI paBHbIM 1,15 - Ana ABYTAaBPOBOIO CeyeHust
1 1,05/r - ona kopo64aToro ceyveHust.

PacueT GucTtanbHbix 6anok npu HamM4my 30Hbl YMCTOrO U3rMba 1 B OMOPHOM
ceyeHUn, a Takxe C y4eToM ocrabrieHns cedeHust crienyeT BbIMOMHATL COMMacHoO
8.2.3 1 NpaBun NPOEKTUPOBAHMS CTarbHbIX KOHCTPYKLIMIA.

8.3 PacuyéT Ha NnpoYHOCTb 6anoK KpaHOBbIX NyTeWN
CMNIOLIHOrO ceYeHns

8.3 PacyeT Ha NpoYHOCTb 6anok KpaHoBbIX NyTEN CMNIOLLHOMO CeYeHnst

8.3.1 PacyeT Ha npo4HOCTb Garnok KpaHOBbIX NyTe crneayeT BbIMOMHSATL COrNacHo
8.2.1 Ha gencTBUe BepTUKAmbHbIX U FOPU3OHTamNbHBLIX Harpy3oK, onpeaensemMblx no
CI120.13330.

8.3.2 PacyeT Ha npoYHOCTb CTEHOK Ganok KpaHOBbIX MyTel (3a WCKIOYEeHUEeM
6arnok, paccunTbIBaEMbIX Ha YCTanocTb, Ans KpaHOB rpynn pexvmMoB paboTsl 7K B
Lexax meTannypruyeckux npomssoacTB u 8K) criegyeT BbINOMHATH Mo dhopmyrne
(44), B KOTOPOW MpW pacyeTe CEYEHUn Ha onopax HepaspesHblx Ganok BMECTO
koadpdmuwmenTa 0,87 cnegyeT npuHMMaTh KoaddmumeHT 0,77.

8.3.3 MNpu pacyeTe Ha NPOYHOCTb CTEHOK Oarnok KpaHOBbIX MyTeW M3 cTarm C

npeaenom TekyyecTun He 6ornee 440 HiMm2 ans kpaHos rpynn pexvimos paboTsl 7K
(B uexax meTannyprudyeckmx npousBoacts) M 8K [omkHbl GblTb  BbINOSHEHbI
ycroBusi:
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B 2 2
R_J(Gx *+ Gl‘oc,x) - (Gx + GIoc,x)GIoc,_y + O_Jgoc,_y i B(sz + Tloc,zy) =1 ;
i

(63)

(G + Opoc 1)/ By <1 (64)
(e +05)1 By <1; (65)
(T + T +Tr g ) R 21, (66)

rae P - koapdMUMEHT, npuHUMaemblin pasHbiM 0,87 ans pacyeTta paspesHbiX
6anok 1 0,77 fns pacyeta ceveHuin Ha ornopax HepaspesHbix 6anok;

G, =M1W, Ohoe,x = 0,256506’},; Cloc,p ='}‘f'}‘f1Fn .l"(f,fgf) ;Op = ZMff..l"ff;

Ty =0k, Thoe,p = O,BG;OCJ STy = 0,250ﬁ, . (67)
B dopmynax (67):

M nQ - wnsrmbalowmini MOMEHT UK nomnepeyHass cuna B cedveHun 6Garnku
COOTBETCTBEHHO OT pacyeTHOW Harpysku, onpegensiemon cornacHo CI120.13330;

¢ - KO3DMUMEHT HaOeKHOCTM MO Harpyske Afs KPaHOBbIX Harpysok,
npvHUMaeMblin cornacHo CI 20.13330;

Y1 - KOI(PMLIMEHT YBENMYEHNA COCPEAOTOUEHHON BEPTUKASbHOM Harpysku ot
O[HOrO Koreca kpaHa, NpuHMMaemblii cornacHo CI120.13330;

£, - MOMHoe HOPMaTVBHOE 3HAYeHWe COCPEOOTOHMEHHON BepTUKanbHOM
Harpy3Kku oT OfHOro korneca KpaHa;

fgf - YCINOBHas AnvHa, onpeaernsieMas cornacHo 8.2.2;

B - MECTHbIN KPYTALLWIA MOMEHT, ONpeAensieMblii no copmyne

My =y v e Fpe+ 07504, | (68)

roe e=0,2b, (3oecb b - WMpWHa NOAOLLBbLI penbca);

() - pacyeTHasi TopU3oHTarbHas Harpyska, HanpasrieHHasi Mnonepek KpaHoBOro
nyTV, Bbi3blBaeMasi NEPEKOCaMM MOCTOBbIX KPaHOB W  HemapasrnenbHOCTbo
KpaHoBbIX NyTen 1 npuHnmaemas cornacHo CI120.13330;

kr - BbICOTa KPAHOBOIO pesibca;

Lo =l +hped i3

f =4 +8pfr 13 - cymma cOBCTBEHHBIX MOMEHTOB MHEPLMM NPU KPY4YeHWM perbca
n nosica, me &y M Iy - COOTBETCTBEHHO LMPMHA U TOMWMHA BEPXHErO nosica
6arnku.

Bce HanpskeHusi B dhopmynax (63)-(67) cnegyet npuHMMaTh co 3Hakom "nntoc”.

8.3.4 PacyeT Ha NpoYHOCTb MoABEeCHbIX 6anok kpaHoBbIX MyTel (MOHOPEenbCoB)
creayeT BbIMNOMHATL C YHETOM MECTHbIX HOPMaribHbIX HAaMPsKeHWid OT LaBneHus
Koreca kpaHa, HanpaBneHHbIX BAOSb 1 nonepek ocu 6anku.

8.3.5 Pacyet Ha npoyHOCTb GucTanbHbIX 6anok kpaHOBbIX MyTeW [BYTaBPOBOMO
ceyeHust C ABYMSI OCSIMU CUMMETPUM AN KpaHoB rpynn pexumoB pabotbl 1K-5K

npu r = Ky /Ry, =15 criefyeT BbINONMHSATL cornacHo TpeGosawusm 8.3.2 um no
copmyrie (60), B KOTOPOIA:

M}. - M3rMGaloLWMii MOMEHT B TOPU3OHTAmNbHOW MMOCKOCTU, MOMHOCTbLIO
nepegaroLmicsa Ha BepxHuiA nosic 6anku;

W =Wy - MOMEHT CONPOTUBIIEHNSI CEYEHUST BEPXHETO MOSICA OTHOCUTENBHO
ocu y-y;

€y - KOI(PUUMEHT, NPUHUMaEMbIN paBHbIM 1,15.
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8.4 PacuyeT Ha o0LUyH0 YyCTOMYUBOCTb U3rnéaeMbix
351eMEHTOB CMJIOLHOrO ceYeHus

8.4.1 PacueT Ha ycTOM4MBOCTb [ABYTaBpoBbix Gamok 1-ro knacca, a Takxe
6uctanbHbix 6anok 2-ro krnacca, yaoBrnetBopsiolmx TpebosaHusm 8.2.1 n 8.2.8,
criefyeT BbINOMHATL Mo hopMyram:

npu u3rvbe B NIOCKOCTU CTEHKM, COBMAaAaloLei C MIoCKOCTbIO CUMMETPUM
ceyeHust

M < 1 (69)
er By e

npv n3rvbe B ABYX MMaBHbIX NMOCKOCTSX (M HanM4YmMm GMOMEHTOB)

W + M + 2 =1 (70)
BRY. TRy, Wl

B copmynax (69) u (70):

Py - KOIPDMLIMEHT YCTONUMBOCTY NpU M3rnbe, onpeaensiemMbii No NPUNoXEHUIO
X ans 6arnok ¢ OnopHLIMY CEYEHUSIMU, 3aKPEMTeHHbIMU OT GOKOBBIX CMELLEHUI 1
MoBOpOTa;

I‘ﬂx - MOMEHT COMnpOTUBSIEHNA CeYeHUA OTHOCUTESIbHO OCU X-X, BbI4YMCIIEHHbIN
ANA CXXaToro nosca;

Wy - MOMEHT COMPOTUBIIEHS! CEYEHMS OTHOCUTESTBHO OCH Y-y, COBMafaloLLen C
MIOCKOCTbIO U3rMba, BbIMNCEHHBIN [N Hanboree CXaTon TOYKM CXaToro nosca;

‘T’Km - CeKTopuarbHbIi MOMEHT COMPOTUBMEHUA CEYEHUS, BbIYMUCIIEHHbIN And
Havboree cxxaTol TOUKU CXAToro nosica.

3Hak "+" y BTOPOro v TpeTbero uneHoB B ¢opmyne (70) npyHUMaeTcs, ecnm B
paccMaTpvBaeMol TOYKe COOTBETCTBYIOLLEE YCUIME BbI3bIBAET CxaTue.

[inst GucTanbHbIx 6anok B dopmynax (69) u (70), a Takxe nNpy onpeaeneHum Jy

R, crepyer sameHsiTb Ha Ry .

8.4.2 lMpn onpeneneHnn 3HayeHust i 3a pacyeTHyl AnuHy Garnku fgf crnepyet
NpYHUMaTbL PacCTOsHWE Mexay TOYKaMu 3aKperyieHWin CcxaTtoro nosica oT
nornepeyHbIX CMeLIeHU (y3namu NpofonbHbIX UM NonepeYHbIX CBS3en, ToukaMu

KpenmeHusi ecTKOro HacTura); npu otcytcTeumM cesisent iy =!I (me ! - nponet

Garku); 3a pacHETHYIO [IMHY KOHCOMM CrieAlyeT MPUHUMATD: ¢ = Mmpu oTCyTCTBUM
3aKPENrieHNs1 CAToro MosiCa Ha KOHLE KOHCOMM B TOPWU3OHTASbHOM MIIOCKOCTM
(3mecb - ArMHa KOHCOMMW) UMW PacCTOsIHUE MeXy TOUKamm 3akpenmeHus CkaToro
nosica B rOPU3OHTANBLHOM MIOCKOCTU - MPY 3aKPErrieHWy nosica Ha KOHLUe U Mo
ATVHE KOHCOmMM.

8.4.3 PacueT Ha ycTonmuvMBoCTb 6arnok KpaHOBbIX MyTel [BYTaBPOBOrO CEYEHWsI

criefyeT BbINomHsTL no cpopmyne (70), B koTopoit: M, - n3mbatowmit MOMeHT B
FOPU3OHTANbLHOM NIIOCKOCTU, NONHOCTLIO NEepeaaroLLMica Ha BEPXHUIA Nosic Ganku;

WE‘. = %f - MOMEHT COMNPOTUBIIEHNA CEYEHUA BEPXHEro nosica OTHOCUTENbHO OCU
yy.

8.4.4 YcTonmumsocTb 6anok 1-ro knacca, a Takxe 6uctanbHbix 6anok 2-ro krnacca
crnegyet cuutatb obecneyeHHon:

a) npu nepegade HarpyskM Ha Oanky 4Yepes CMMOWHON XECTKUA HacTun
(kene306EeTOHHbIE MAWTbI U3 TSHKEMOrO, NIErKOro U sYencToro 6eToHOB, NIOCKUIA U
NPOGMIMPOBaHHbIN METanMYeCcKUin HacTUN, BOTHUCTast CTarb U T.M.), HENpPepbIBHO
ONVPaIoLLUICS Ha CXaTbll NOSIC Garnkyv U CBA3AHHbLIA C HUM C MOMOLLBIO CBapKW,
6onToB, CaMoHape3aloLyX BUHTOB M Ap.; NPWU 3TOM CUMbl TPEHUSt YYUTbIBATL He
cnenyert;

6) Npu 3HaueHWAX YCIIOBHOM MBKOCTM cxaroro nosica 6asku % = Ugr 15 [Ryr i S,

HE NPEBLILLAIOLIX €€ NPEEnbHbIX 3HAYEHUA Ayp, OTPeaenseMsx Mo (opMmyram
Tabrmubl 11 gna  6anok  CUMMETPUYHOTO  [BYTaBPOBOrO CEYEHUS  Uim
acumMmeTpuyHoro - ¢ 6oree pasBUTbIM CXATbiM MOSICOM, PAcCUYUTbIBAEMbIX MO
dopmyrie (69) M MMEIOLWX OTHOLLEHWE LUMPUHBI PacTSHYTOTO Nosica K LMpuHe
cxartoro nosica He meHee 0,75.

Tabrnvmua 11



MeCTO NpUNoXeHUsi Harpy3ku YcnosHas npeaensHas mbkocTb
CXaToro rnosica NPOKaTHON UM CBapHOW

Garkn

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

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

Hesasucumo ot yposHs || 0,41+0,0032b/t+(0,73-0,016b/t) blh
NPUNOXeHUs! Harpy3ku Npu pacyete || (73)

yyacTka 6anku Mexay CBA3SMU U
npu YncTom usrnbe

O603HayeHus, NpuHSATbIE B Tabnmue 11:
b u t- COOTBETCTBEHHO LLMPWHA M TOSLLYHA CXaTOro Nosica;
h - paccTosiHVe (BbICOTa) MEXAY OCSIMU MOSICHbIX IUCTOB.

Mpumevanus

1 3HaueHus iy onpeaeneHb npn 1<h/b=6 n 15<b/t<35, ana 6anok ¢
OTHoLLEeHVeM b/t<15 B dhopmynax Tabnuubl 11 cnegyet npuHumaTthb b/t=15.

2 Ona 6anok ¢ dpUKLMOHHBIMU NMOSICHBIMWA COEAUHEHUSIMU 3HAYEHUS iub
criegyeT yMHOXaTb Ha 1,2.

3 3HaueHus Ay crepgyeT noBbIlATb YMHOXEHMEM Ha Ko3dhdmMLNEHT

By 1O 1pe o= MWy, .

8.4.5 TpuKpenneHusi K CXXaToMy MOsiCY >EeCTKOro HacTwma, NPOAOSbHBLIX WK
nonepeYHbIX CBS3EN, KOTOpble JOMKHbI 0GECNEYNBATL YCTONYMBOCTL U3MMGaeMoro
arnemeHTa, criefyeT paccuMTbIBaTb Ha (haKTUHECKYIO UMW YCIOBHYHO MOMepeyHyto
cuny. Mpy 3TOM YCMOBHYHO MOMEPEYHYI0 CUTTY CrieAyeT OnpeaensTh:

npwv 3akpenneHnn 6anku B oTAenNbHbIX ToYkax - no dopmyne (18), B kotopoit

creayet onpeaensTb AN cedeHus Tuna b (cM. Tabnuuy 7) npu rmbkocTn A = fgf /i
(roe i - paanyc MHepLMM CEYEHUS CXaTOro Nosica B FOPU3OHTaNbHON MIIOCKOCTH), a
N - BbluMCHSTL NO chopmyre

N=(dpr +0.254,)R,, , (74)

roe Af n Aw - nnowaan ceveHnsa CXXaToro nosaca U CTeHKM COOTBETCTBEHHO;

r= Ry IRy, 210;

R_yf n R},w - pacyeTHble COMpPOTUBIIEHUA CTanu CXaToro nosca U CTEeHKU
COOTBETCTBEHHO;

npy HENpPepbIBHOM 3aKpensieHuu - no dopmyrne

Qﬁcngﬁc”, (75)

roe 4 g - yCroBHas nonepeyvHas cuna Ha eanmHuly AnvHel nosica 6anku;

¢ 'fic - YCIOBHas nonepeyHas cura, onpeaernsemas no gopmyne (18), B kotopoit
P=1,a N cnegyeT BblYMcnaTbL Mo dopmyne (74).

8.4.6 YcTtomumBocTb Gamnok ceyeHusiMM 2-ro U 3-ro KnaccoB cregyer cuuTatb
obecreyeHHoi Npy BbINONHeHUM TpeboBaHwii NepeuncrieHns a) unm 6) 8.4.4 npu

YCIIOBUN YMHOXEHMS! 3HAUEHWN Ay , ONPemensiembix no dopMyrnam Tabmuel 11, Ha
KoabdmLneHT

5=1-0.6(c, - Dite, -1, (76)



rae ciy - KoapduLMeHT, onpeaensiemMbii No 6 dnbLieMy 3Ha4eHUo 13 chopmyr:

oy =M, I(WmRch) nn &y, = Py 7

¥ u3MeHsitoLmiics B npegenax 1 <cp, e, .
3necb M, - U3rMGaOLLMIN MOMEHT B CEYEHMM;
B - koadhmuMeHT, NpuHUMaeMbIin no dopmyne (52);

£y - KOAdMLIMEHT, NPUHUMaeMbIii cornacHo Tabnmue E.1.

Mpy 3TOM 3HaYeHUs YCIOBHOW npeaenbHol rMBkocTu nosica Ganku,
NpYHUMaeMble:

Bl - Ha ydacTke AMMHbI 6arku, IMe YYUTHIBATCA MnacTUHeckue
Aecopmarimm;

Ry - HA yyacTKax [A/MHbI Barkm C  HaNpPSKEHMSMU B CeYeHMsIX
G:MIWnJmJ-nsRﬂc_

Y4yer nnacTuyeckux gedopMauuin oCcyLLecTBSETCA Npy pacyete 6anok co
CcXaTblM NOSICOM, MEHEE Pas3BUTbIM, YEM PaCTAHYTbIN, - TOMbKO MPU BbINOMHEHWN
TpeboBaHwi nepeuncnenus a) 8.4.4.

8.5 NpoBepka yCTOMYNBOCTU CTEHOK U NOSICHbIX NMUCTOB
n3rnb6aemMbIX 35IeMEHTOB CMJIOLLIHOIO ceYeHus

8.5.1 YcTonumBocTb cTeHOK 6anok 1-ro knacca criegyet cumtatb o6ecneyeHHou,
€cnu BbINornHeHbl TpebosaHua 8.2.1, 8.3.1-8.3.3, 8.4.1-8.4.5 n ycrnoBHast MbKkocTb

crerkn M = (gr 72,18, 1B (pycyHoK 5) He NpesbILLaeT SHaueHit Ty, :

3,5 - npu OTCYTCTBMM MECTHOrO HanpsbkeHus (T, =0) B 6ankax ¢
[ABYCTOPOHHUMM MOSICHBIMM LUBAMU;

3,2 - T0 xe, B 6arnkax ¢ 04HOCTOPOHHUMY MOSICHBIMM LUBAMU;

2,5 - NpY HanMM4YUMM MECTHOTO HanpskeHUsi Cp,. B Garnkax ¢ ABYCTOPOHHWUMM
NOSICHBIMY LLBaAMM.

Mpu aTOM crneayeT ycTaHaBnNMBaTh nornepeyHble (M ONopHble) pebpa xecTKoCTH
cornacHo 8.5.9 nnn 8.5.11 1 8.5.12.

8.5.2 lMpoBepKy yCcTOMYMBOCTM CTEHOK Garok 1-ro knacca criegyeT BbIMOMHATL C
Y4eTOM HanbOosbLUIEro CHAMAIOLLIErO HaNPsKeHUs < Y PacYETHOMN rpaHuLbl CTEHKK,
NPYHUMAEMOro CO 3HaKOM "MOC", CPEAHero KacaTernbHOro HampsikeHus T W

MECTHOTIO HanpskeHUs T, B CTEHKE Mo COCPeAOTOHEHHO Harpy3Koi.

HanpskeHnss © n T cnegyeT BblYUCSATL NO opMyrnam:
c=Myll; (78)

i Q"f(f'wkw) ’ (79)

roe M nQ - cpegHve 3HavyeHust M3rMbalroLero MOMeHTa M MOonepeYHon cunbl
COOTBETCTBEHHO B NpeAenax oTCceka; ecnm AnvHa oTceka & (paccTosiHue mexay

OCSIMM MONEPeYHbIX peGep KecTKOCTH) BOmMblUE ero PacHETHON BbICOTbI %y , TO
3HaueHnss M 1 Q criepyet BLIYUCIATL Kak cpegHue Ans Goree HanpspkeHHOro

y4acTka C ATMHON, PaBHOM %y ; €CII B NPeaenax OTCeka MOMEHT U MorMepeyHast
Ccuna MEHSIloT 3HaK, TO UX CpedHuWe 3HauyeHusl CrefyeT BblYMCISTb Ha yvacTke
oTceka C OfHVM 3HaKOM;

- pacyeTHas BbICOTa CTEHKM, NpUHUMaemasi o 7.3.1;
k- NONHas BbICOTA CTEHKM.

MecTHOe HanpshkeHne S (Cise,p ) B CTEHKE NOA COCPEAOTOMEHHOMN Harpyskon
cnepyert onpenensTte no 8.2.2 n 8.3.3.

B otcekax 6anku, rae cocpefoToveHHasa Harpy3ka npunoxeHa K pacTaHyToMy

nosAcy, O4HOBPEMEHHO AOIDKHbI 6bITb YYTEHbI TONBKO & U T UM Ty U T



8.5.3 YcTohumBOCTb CTeHOK Ganok 1-ro kracca CUMMETPUYHOMO CeveHus,
YKPENIIEHHbIX TOMbKO nonepeyHbiMy peGpamu XeCTKOCTH (PUCYHOK 8), Mpu Hanmymm

MECTHOTO HaNpPSHKEHUS! ( Tjpe # 0) 11 MPY YCIIOBHOM MMBKOCTU CTEHKN Mo = &, 8y /O
crieayeT cunTaTb 06ecrneyYeHHON, ECI BbINOMHEHO YCIIOBYE

J(6164 + 01 e o0 ) + (T+ Ty R 1Y, 51, (80)

S, Cje, T - HANPSHKEHVS!, ONpeAensieMble cornacHo TpebosaHusim 8.5.2;

T - KPUTUYECKOE HaMnpshkeHne, BblYnucnsgemoe no d?OpMyﬂe
=2
Cer :Cch_y"rlw, (81)

rae ¢, - KoadpmumeHT, onpeaensiemMblii cornacHo 8.5.4-8.5.6;

Cloc,cr - KPUTUHECKOE HaMNpshkeHWe, Bbluncnsaemoe no opmyne
=2
Cloc,er = ClcER_y 1R, (82)

roe ¢y U o, - KO3 LINEeHTbI, onpeaensiemMble cornacHo 8.5.5;
1 2

Tg - KPUTUYECKOE HanpshkeHve, BblYMCrisiemoe o dopmyrne

T =10,3014+ 076/ PR,/ 7 (83)
3gecb H - oTHoWweHue GonbLiel CTOPOHbI OTCEKA CTEHKM K MEHbLLEN;

A= (@/ty)JBy ! B, g~ MeHbluas U3 CTOPOH OTCEKA CTEHKM (Fr wm ).

PucyHok 8 - Cxema yyacTka 6anku, ykpenneHHom nonepeyHbiMm
pe6pamm xecTKoCTH

-

T
flq

)

INERERENEANRERRAN

Iy

a) - NPV NPUMOKEHUM COCPEOTOYEHHON Harpysku K cxaTtomy nosicy; 6) - To e, K
pacTsiHYTOMy Mosicy

PucyHok 8 - Cxema ydvacTka 6anku, YKpenrneHHon nonepeyHbiMn pebpamm
KECTKOCTU

8.5.4 ins 6anok no 8.5.3 npu Ty, =0 koadbbmumneHT ¢, B copmyne (81) cneayet
onpefensTe no Tabnuue 12 B 3aBUCUMOCTU OT BUAA MOSICHbIX COEAUHEHUA U

3HaveHust koaddpuumeHTa &, BbluMCiEMOro no dropmyrne

&= Pl /iy ) 12,)°, (84)

rae P - KoathduUmeHT, NpuHuMaemblii no Taémmue 13;

bf , f'f - lWMpWHa 1 TONLWMHa CXaToro nosica 6anku, COOTBETCTBEHHO.

Tabnuua 12

[MosicHble
COoefMHeHus
6anok

3HayeHve c, npu &, paBHOM



/picture/get?id=P01FD0000&doc_id=456069588

=08 | 1,0 2,0 4,0 6,0 10,0

CBapHble 30,0 31,5 33,3 34,6 34,8 35,1 35,5

DPUKLMOHHBIE 35,2

Tabnmua 13
Barnkun YcnoBusi paboTbl CXaToro nosica B
KpaHoBbix nyTen KpaHoBble penbcbl He || 2,0
npuvBapeHbI
KpaHoBble penbcbl NprBapeHb! o
Mpoune Mpn HenpepblBHOM onupaHuun || o
nT
B npouunx cnyyasx 0,8
Mpumevanve - [na otcekoB Garnok KpaHOBbIX MyTeW, e CocpeaoTOYeHHas
Harpy3aka npuroxeHa K pacTsHyTOMY Mosicy, Npy BblYMCIIEHUN KOadbdmLMeHTa &
criegyet npuHumarts [$=0,8.

8.5.5 Mpu BbIYNUCTIEHUN 3HAYEHUI Tige o MO popMyrie (82) npu Oy, # 0 criepyer
NpUHUMATb:

5 - no Tabrmue 14 B 3aBUCMMOCTM OT OTHOWeHMS @{%yr 1 3HaueHus

P =104iy 'y (3peck 3HaueHve 4y crienyet onpeensiTb CormacHo TpeGoBaHMsM
8.2.2);

£ - Mo Tabmmue 15 B 3aBUCUMOCTW OT OTHOWEHUS & /%y 1 3HaueHus &,
Bblyucrisemoro no dopmyne (84); Ans 6anok ¢ (PUKLIMOHHBIMM MOSCHBIMM

coeAvHeHUsMU criegyeT npuHMmaTh &=10.

Mpu Gy, # 0 npoBepky cTeHku no copmyne (80) cregyeT BbINOMHATL B

3@BUCUMOCT OT 3HAUEHNST &/ By :

a) npy oTHoweHun & f hgf =0,8 3HaueHue T, crieqyeT onpegensTb no dopmyne
(81) c yueTom 8.5.4.

Ecrm cocpepoTodeHHast Harpyaka NpuroxeHa K pacTsiHyTOMY Mosicy (PUCYHOK 8,
6), TO Npyu npoBepke CTEHKU C Y4YETOM TOMbKO Cp,, W T MNpU OnpeaerneHum

Koadpuumenta & no dopmyne (84) 3a bf W iy crneayeT NpUHAMAaTL LWMPUHY K
TOFLLMHY PACcTAHYTOMO NOsiCa COOTBETCTBEHHO.

Tabrvua 14

3HaueHusi ¢ npu &/ e (1! By ), paBHOM

0,50 || 0,60 || 0,67 || 0,80 || 1,0 1,2 14 1,6 1,8

Ny
[=]

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

0,15 | 389 || 31,3 || 279 || 23,0 || 18,6 || 16,2 || 14,6 || 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 || 12,9 || 11,1 || 10,0 || 9.4 9,0 8,7




0,30 || 289 || 216 || 185 || 145 || 11,3 || 9.6 8,7 8,1 78 7,6

0,35 | 28,0 || 20,6 || 17,4 || 13,4 || 10,2 || 8,6 7,7 7.2 6,9 6,7

0,40 || 27,4 || 20,0 || 16,8 || 12,7 || 9,5 79 7,0 6,6 6,3 6,1

Tabmmua 15

3HaueHnst koadxpuumeHTa oy npu @ e (@11 Ay ), paHoM

0,50 0,60 0,67 0,80 1,00 1,20 1,40 =1,60

=1 1,56 1,56 1,56 1,56 1,56 1,56 1,56 1,56

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

4 1,66 1,67 1,69 1,75 1,88 2,01 2,09 2,12

6 1,67 1,68 1,70 1,77 1,92 2,08 2,19 2,26

10 1,68 1,69 1,71 1,78 1,96 2,14 2,28 2,38

1,68 1,70 1,72 1,80 1,99 2,20 2,38 2,52

w
Sn

6) npu oTHoweHun &/ ki, >0,8 npoBepky no copmyrie (80) criesyeT BbINOMHSTL
ABaXAbl: NPU 3HAYEHUN Ty , BbIYMCTIEHHOM NO doopmyne (81) ¢ ydeTom 8.5.4, n npu
Takom 3Ha4YeHWN Tpeer MO popmyne  (82), Koma npu  onpeaeneHvn
KO3(PDMLIMEHTOB &) U £ BMECTO pasMepa @ MPUHAT @y = 0.5¢ npu 0,8= afk%f =
1,33 wmap =067k npnalky>133 npu  3HaveHusIX O U Ojpger,
BBIUCTIEHHBIX MPY PAKTUYECKOM 3HaueHun @k, (ecrm @ fky >2, B pacuete

crneayeT NpUHMMaTb afkgf =2); npn 3TOoM KO3(PPULMEHT £ B chopmyne (81)
crenyet onpenenaTb no Tabnuue 16.

Tabnuua 16

3HaveHve ¢ npn @y unn a f(24;) | paHom

=08 0,9 1,0 1,2 1.4 1,6 1,8 =2,0

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

3HaveHne T, BO BCEX CIlyyasX CreayeT BbIYUCIATb MO  (PaKTUHECKUM
pa3mepam oTceka.



8.5.6 YcTonumBocTb CTeHoK Barnok 1-ro kmacca acMMMETpUYHOro ABYTaBPOBOIO
ceveHusi ¢ Gornee pas3BUTLIM CXaTbIM NOSICOM, YKPEMNSIEHHbIX TOMbKO NonepeyHsIMmI
pebpamn >KeCTKOCTW, crnefdyeT cuuTaTb obecneveHHon, ecrm ycrosue (80)
BbINOMHEHO C Y4ETOM CrefytoLyX U3MEHEHMIA:

Npy BbIYNCIIEHWN 3HAYEHUA T, MO dropmynam (81) n (84) BMecTo 3Ha4eHus kgf

NPUHATa yOBOEHHas BbICOTA CXAaTON 30Hbl CTEHKU 24, ;

npu afkgf >0,8 u Ty, # (1 BbINONHeHbI ABe NPOBEPKH, NpyBeaeHHbIe B 8.5.5, B
KOTOpPbIX MPU onpeaeneHuu <., no Tabrmue 16 n S, - no dopmyne (81) BMecTo

3HaueHVst fr NPUHATA YABOEHHAS BbICOTA CXATOM 30HbLI CTEHKM 24, .

3HaueHus! Ty U Tige o CIIEAYET ONPEAEensTb Mo (PAKTUMECKUM pasMepam
oTCeKa CTEHKM.

8.5.7 YcTonumMBOCTbL CTEHOK Barok 1-ro knacca acMMMETPUYHOrO ABYTaBPOBOMO
ceyeHnss ¢ OGoree pasBUTbLIM PaCTAHYTLIM MOSCOM, YKPErneHHbIX TOMbKo
nonepeyHbiMM pebpamu XecTKOCTH, NPU OAHOBPEMEHHOM AENCTBUAN HanpshKeHU

T WUT W OTCYTCTBUW HAaNPsKEHUN Cj,. CReayeT cuuTaTb OGECneYeHHOW, ecrm
BbIMOSIHEHO yCroBue

0,50, (2_a+m)g’ (85)

GC?‘ ’YC

roe ci= (o —Gy)/ oy; B=1(Tg /0 (T/Ty) ; Gy - no chopmyne (81).

3pecb T M T; - COKAMAlOLIee W pacTArMBaloLee HanpshkeHUs Y pacyeTHbIX
rpaHvL, CTEeHKW, NpUHMMaeMble COOTBETCTBEHHO CO 3HaKoM "mnoc" u "MuHyc" n
onpeaensieMble no dopmyne (78);

T W T, - KacaTelbHble HaNpspKeHusi, onpeaensemMble no dopmynam (79) u (83)
COOTBETCTBEHHO;

. - KO3GOMUMEHT, OnpeaensiemMbl no Tabnmue 17 B 3aBUCMMOCTM OT .

Tabmua 17

o 1,0 1,2 1,4 1,6 1,8 2,0

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

cr

8.5.8 YcTOMYMBOCTL CTEHOK 6arok 2-ro u 3-ro KraccoB M3 OZHOPOAHOW CTanmm U

6ucTanbHbIX NpU OTCYTCTBAN MECTHOrO HanpshxeHus (Si,. =0) n ¢ cobmogeHnem
TpeboBanui 7.3.1, 8.2.3 n 8.2.8 cnenyeT cuutatb 0becneyeHHo Npy BbINOIHEHUN
YCIIOBUIA:

a) ana Garnok ABOAKOCMMMETPUYHOIo ABYyTaBpOBOIo N KODOG“IaTOFO ceyvyeHun
2
MRy Yol ta(r oty + )] 51, (86)

e C - Ko3adbMLMEHT, onpeaensiemslii no Tabmmue 18 (npn T=C7 A4, n &y, no
8.5.1);

Tabnuua 18

T/ Ay, || BHauenus o« npu A, , paBHOM

2,2 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

r - cnepyert onpeaensTs no 8.4.5;

6) ans 6anok aCMMMETPUYHOro ABYTaBpPOBOro Ce4eHns C 6onee PasBUTbIM CXaTbIM
MosICOM, YKpenJieHHbIX TOMNbKO nonepe4vHbiMn pe6paMV|,

M IO Apl + Oy deg Uy — ) + A0, 0Ry, +iayty Uy — 200, RS, — 308 /2], <1,
(87)

rae Gy, Ty - HANPSXKEHUs B CKATOM W PaCTSHYTOM MOSICaX COOTBETCTBEHHO, €Crn
S 2Ry wm T2 2 Rye, TO crielyeT npuHMMaTh COOTBETCTBEHHO Ti = Ry nnm

02 =&y

B BblpaxeHum (87) BLICOTY CXATOW 30Hbl CTEHKM % CrefyeT onpeaenstb no
dopmyrne

By = Ay 1(2)+ (41302 = Ap100) {28, Ry = 30 ). (88)
3HaveHna M un Q cneayet Bbl4MUCNATb B OQHOM cevYeHun 6anku.

8.5.9 CteHku Barnok crefyeT yKpennaTb nonepeyHbIMn pebpamm KeCTKOCTH:

B Garkax 1-ro Knacca, €criM 3HauyeHWe YCIIOBHOW MMBKOCTU CTEHKN A,
npesbilaeT 3,2 - Npu OTCYTCTBUM NOABWXKHOW Harpy3ku Ha nosice 6anku nm 2,2 -
MpY HanM4MM Takomn Harpy3ku;

B Garnkax 2-ro u 3-ro knaccoB - Npu MoBbIX 3HAYEHUSIX YCIIOBHON MMGKOCTH
CTEHKU Ha yyacTKax ArmHbl 6anku, e yuuTbiBaloTCS nractudeckue aedopMalim,
a Ha OCTarnbHbIX y4acTkax - kak B 6ankax 1-ro knacca.

PaccTosiHve Mexay nonepeyHbIM1 pebpamin He JOIDKHO NPeBbILATL 2%, npu

Ry 23,21 2,54, npn &, <3,2.

[Ons 6anok 1-ro kracca yBenuyvBaTb 3TW PaCcCTOSHUSI [0 3HAYEHUs Skgf
criegyeT npyM  YCroBWM, YTO YCTOMYMBOCTb Garnku W CTeHkM obecneveHa
BbINoONHeHneM TpeboBaHwii nepeuncneHus a) umnm 6) 8,4.4, ecnn He npesbiLaeT
3HaveHui, onpegensieMbix no gopmyne (71).

MonepeyHble pebpa XecTKOCTW CreayeT ycTaHaBMBaTb B MECTaX NMPUMOXEHNS
HEMOABMXHBIX COCPEAOTOMEHHbIX Harpy3oK 1 Ha oropax Garok.

OTcyTCTBME rMonepeyHbix pebep XecTKOCTU AOMmkHO 6biTb 06OCHOBaHO
pacyeTom o 8.2.2.

B cTeHKe, yKpenneHHON TOMbKO nonepevHbiMM pebpamu, WMpuHa Ux
BbICTYyMatoLLel YacTu &, [JorkHa ObITb He MeHee (%, 30+ 25) Mm - ans napHoro

pebpa, He MeHee (%, / 24+40) mm - 4na ogHocTopoHHero pebpa; TonwmHa pebpa
£, AOIKHA BbITb HE MeHee b R E

Mpyn yKpenneHun cTeHKN OAHOCTOPOHHUMM MonepeyHbIMU pebpamu XecTKOCTU
13 OAVHOYHBIX YTOIIKOB, NMPUBapPUBAEMbIX K CTEHKE NEPOM, MOMEHT MHEPLIMM TaKoro
pebpa, BbIYUCISIEMbIA OTHOCUTENBHO OCW, COBMafatoLlen ¢ brkaiwen k pebpy
rpaHbio CTEHKM, [OMKEH ObITb HE MEHbLLIE, YeM Ars NapHoro pebpa.

8.5.10 lMonepeyHoe pPeGpPO XECTKOCTU, PACMONOXEHHOE B MECTe MPUIOXEHWs
COCPELOTOYEHHOM Harpy3kn K BEPXHEMY MOSsICY, CIIeyeT MpOBEPsiTb PAcYETOM Ha
YCTOWYMBOCTb: [BYCTOPOHHEE PeBpO - Kak LeHTpanbHO CXaTylo CTOiiKy, a
O[HOCTOPOHHEE - KaK CTOMKY, CHATylo C 3KCLIEHTPUCUTETOM, PaBHbIM PACCTOSIHUIO
OT CPEAVHHOM MIOCKOCTM CTEHKM [0 LLEHTPA TSHKECTU PACHETHOIO CEYEHs CTOMKM.
Mpu aTOM B pacuyeTHoe ceuveHue CTOMKM HeoBGXOAMMO BKMoYaTb ceveHve pebpa

XECTKOCTU 1 MOMOChI CTEHKW LLMPUHON 0,65z, JEI R_y C KaXaoW CTOpoHbI pebpa, a
pacyeTHYI0 ANMHY CTONKM criegyeT NPUHMMaTh PaBHOW PacyYeTHOW BbICOTE CTEHKU

}ﬁef_



8.5.11 CrteHkn Gamok 1-ro knacca, y KOTOPbIX MpU [OENCTBUM HOPMasbHbIX
HanpspkeHUn S OT u3rmba ycToMYMBOCTL He oGecrnedeHa, a Takxe Npu 3HaYEHUsX

YCIOBHOI TUBKOCTU CTeHkN My = 5.5, 1R, I G (rne o - HanpsikeHme B CxaTom nosice
6arkw), criegyet YKpennsaTb NpoforbHbEIM PEGPOM KECTKOCTU, YCTaHaBNMBAEMbIM
[OMOMHUTENBHO K MonepeyHbIM pebpam.

8.5.12 B cTeHke Ganku CUMMETPUYHOTO ABYTaBPOBOIO CeYeHus 1-ro knacca,
YKPENneHHoW, KpoMe mnonepeyHbiXx pebep, OAHOW Mapovi NpOoAomnbHbIX pebep

XECTKOCTW, PacrorioeHHOW Ha PacCTOSHAW & OT [paHULbl CXaToro oTceka
(pucyHok 9), 0be nNnacTuHKKM, Ha KOTopble 3TO pebpo pasfdenser oTcek, criegyet
paccynTbIBaTh MNOPO3Hb:

PucyHok 9 - Cxema 6anku, ykpenneHHOW nonepeyHbIMA U
npoAoNbHbIMA PebpaMm XKeCTKOCTH

In
-

Ira
[
ud

(TR -

S I
" |u,0m= 0,40 .1 |
)

o & 3
=
e 4
-

a) - Ganka co cxaTbiM BEpPXHUM nosicom; 6) - Garnka C pacTsHYTbIM BEPXHUM
nosicom

PucyHok 9 - Cxema 6arku, ykpenneHHon nonepedHbiMun (3) 1 npogonbHbIMK (4)
pebpamu ecTKOCTH

a) NNacTuHKy 1, PacnonoXeHHyY0 Mexay CXaTbiM MOSACOM W NPOAONbHLIM pebpom,
no chopmyne

1
_Y_[G"f Cep 1 T Tige "fGIoc,cr,l +(T"ftcr,1)2] = 1, (89)
[}

3[eCb 3Ha4YeHus o, Gy, , T CNedyeT onpeaensTb cornacHo TpebosaHuam 8.5.2, a

3HAYEHNAA Tep 1 W Doz er,1 - MO OPMYNIAM:

npu T, =0
s o 4,76 R}. 90
el 1-4 "fhgf 11 s (90)

rae M =0n/6). R (B

npu Cp, 20 Wy =ailhy =2 (Npn iy >2 crieqyet NpuHUMATh [y =2)

119 R
Oy = ©1)
=iy ihy

R
Cioe er g = W(L,24 +0,4761y ) % , (92)



roe

W=+ ) u Ry = @5, R FE); (93)

Tl - KPUTUHECKOE HaMpshkeHWe, KOTopoe criefyeT onpeaensTs no dopmyne
(83) ¢ nogcTaHOBKOW B HEE pa3MepOoB NPOBEPSIEMON NNacTUHKK;

6) NracTUHKy 2, PacroriokKeHHyl0 Mexay MPOAONbHbIM PEGPOM M PaCTSHYTLIM
MosicoMm, - Mo goopmyrie

2 2
L\/{G(l—2}qf}sg)+ Cloc.2 } +[ T J -
Ye Gcr,E Gioc,cr,E Tcr,2 , (94)

rae © U T - HanpsbkeHus, onpegensieMble no 8.5.2;

543 &,

©5-hingy B’ ©)

Cp2 =

npu

Ry =Un i, ) RyIE (96)

GIOC,Q - HanpsbxeHue, B 3aBMCUMOCTU OT TOro, K KakoMy MNOsACY npurioxeHa

Harpyska: K caTomy (CM. pUcyHok 9, a) npuHumaeTtcs pasHbiM 0,4 Ty, (34eCb Ty,
crnepyeT onpepenatb cornacHo 8.5.2); k pacTsHyToMy (CM. pucyHok 9, 6) -

Coe,2 = Tl

Cloc,cr,2 - HANPsDKEHME, onpeaensiemoe no copmyrne (82), rae «y v £y cneayet
onpegensitb COOTBETCTBEHHO no Tabnumue 14 npu P=0,4 n no tabnmue 15 npu &

=1, 3ameHsst 3HaueHne o sHaueHnem (y — A ;

T2 - HaNpsbkeHue, onpeaensemoe no dopmyre (83) ¢ NoACTaHOBKON B Hee
pasmMepoB NPOBEPSIEMON MNACTUHKK.

8.5.13 MpomexyTouHble pebpa, pacnornoxeHHble Ha NnacTuHke 1 mexay cxaTbiM
MosicoM W MpOAonbHbIM pebpoM, crieayeT AOBOAUTH A0 NpopdosibHoro pebpa
(pvicyHok 10).

B aTtom cnyyae pacuyeT nnacTuHkn 1 criedyeT BbINOMHATL Mo copmynam (89)-

(93), B KOTOpPbIX BErMYMHY @ CIeAyeT 3aMeHATb BeNMVHYMHOM @, [he @ -
paccTosHe Mexay OCAMM COCEAHWX MPOMEXYTOYHbIX pebep (cM. pucyHok 10).
PacueTt nnacTtvHkm 2 criegyeT BbINOMHSATL MO nepevucneHuto 6) 8.5.12.

PucyHok 10 - Cxema 6anku, ykpenneHHoOu nonepeyHbiMu,
NpPoAONbHbLIMUA U NPOMEXYTOYHbLIMUA PeGpamMm )KecTKOCTU

*F O, Ope, T
— T
Eu' G = o
..u E =~
—
E = ~
3 = =
. —
o7} 1 N G, =
-~

| 0,00z = 04T,,7

PucyHok 10 - Cxema Garnku, ykpenneHHon nonepeyHbiMm (3), NpoaonbHbIMK (4) 1
npomMexyTouHbIMK (5) pebpamu ecTkocTh



8.5.14 MNpoBepKy yCTOWYMBOCTH CTEHOK Barnok acMMMeTpU4Horo ceveHns (c 6onee

pa3BUTLIM CXaTbiM MOSICOM), YKPEMMEHHbIX MOnepeyHbIMM pebpamn 1 napHbIM

NpoAonbHLIM PebpoM, pacnonoXeHHbIM B CXaToil 30He, criedyeT BbINOMHATL MO

dopmyniam (89) u (90); nou atom B dhopmynax (90), (91) u (94) cnenyeT 3ameHUTb
O

oTHowWeHust 1 /By Ha 2—61§ a B copmyne (95) (0.5-7 /hy) crepyer

sameruts  Ha [G1/(51—S3) = /4], me o; - Kkpaesoe pacTsrvBalowee

HanpsbxeHve (Co 3HaKoM "MUHYC") y pacYeTHON rpaHuLbl oTceka.

8.5.15 lMpw yKpenneHuM CTEHKM nonepeyHbiMU pebpaMu 1 NapHbIM NPOAONbHLIM
pebpom XeCTKOCTU MecCTa PacrorioXeHUss M MOMEHTbI MHEPLUN CEYEHWIA 3TUX
pebep fomkHbl yaoBnetTBopsiTb TpebosaHusiv 8.5.9 1 dopmynam Tabmmubl 19.

Tabnvua 19

A || MomeHT nHepumm pebpa
Feg
nonepeyHoro nporonbHoro (1 )
(4,)
Tpebyemoe npegensHoe
MUHUMarbHOE || MakcumarnbHoe
0,20 3 _ 5 3 3
23ty (25-05albyp)aty I by || 150085 Thytsy
0,25 _ 23 3 3
(15-0dalhg)a’tyihg || 15kyty 85ty
0,30 5 - ;
15kt
Mpumedarme - Mpu BbluMCTIEHMM [, MpOMEXyTOUHblE 3HaueHus 4 {hy  crepyer
onpeaenaTb MMHENHON MHTEPNONsALNeNn.

Mpy pacnornoxeHn NpoJOrbHOMO M NOMEPeYHbIX pebep KECTKOCTU C OfHOM
CTOPOHbI CTEHKU MOMEHTbI MHEPLUM CEYEHWIA KXKLOTO U3 HUX CriedyeT BblUNCISTb
OTHOCWTENBHO OCU, COBrazatoLLen ¢ GrikanLueit K pebpy rpaHbio CTEHKH.

8.5.16 [lpu 3Ha4yeHWsIX YCMOBHOW TMOKOCTM CTEHKMN Aoy >5quny 6ankm
CUMMETPUYHOTO [IBYTABPOBOTO CEYEHUsi MPOEKTUPYIOT Kak Garku 2-ro knacca ¢
TMBKUMM  (HEYCTOWYMBBIMM) CTEHKaMM COFMacHO MpaBuiaM  NPOEKTUPOBAHWS
CTanbHbIX KOHCTPYKLUA.



8.5.17 YyacTok cTeHkum 6anmkm Hag OMNOpPOW criedyeT paccyuTbiBaTb Ha
YCTOMYMBOCTb NPWU LIEHTparbHOM CXaTuM M3 MrocKOCTM Ganku Kak CTOWKY,
Harpy>keHHyto OMOPHON peakLMew.

Mpu ykpenreHun cTeHkM Garnku onopHbIMKU pebpamm KeCTKOCTU C LUIMPUHOM

BbICTYNAIOWEN YacTn &, (&, He meHee 0,525, 3aech &4 - WMpMHA HWXHETO Nosica
6arkv) B pacyeTHoe CeyeHne aTON CTOMKW CrieayeT BKIoYaTb CeYeHMe OMOPHBIX

pebep 1 nomnocbl CTEHKW LUMPUHON He Gornee 0’555wﬂ'EfRy C Kaxgon CTOPOHbI
pebpa.

TonuwwmHa onopHoro pebpa XecTKocTu £, A0KHa ObiTb HE MeHee Bbrqu_y 1B

rae & - WpYHa BbICTYMAOLLEN YacTu.

PacyeTHyto AnMHy CTOMKM criedyeT MPUHMMAaTb PaBHOW PacyeTHOW BbICOTE
CTeHKM 6arnku s .
HwiHne Topubl onopHbix pebep (pucyHok 11) fomkHbl OGbITb OCTpOraHbl MG0

MSIOTHO NpUrHaHbl UNX NpUBapeHbl K HWXHEMY MNOACY 6ankn. HanpspkeHust B aTnx
ceYyeHusIX Npu AeVCTBUN OMOPHOW peakuuu He AOSDkHbl NpeBbllaTb pPacyeTHOro

COMPOTUBIIEHNS CTanu: B MEpBOM Cilydae (CM. pucyHok 11, a) - cmsituio Ry npu
a=15% n oxatmio By npu e >15¢; Bo BTOpOM Criyyae (CM. pucyHok 11, 6) -

cmsTrio Ry .

PucyHok 11 - Cxema onopHoro pe6pa XecTkocTn

a) 6)

a) - B Topue C NpuUMEeHeHWeM CTPOXKM; 6) - yAaneHHoro oT Topua C NMoTHON
MPUIOHKOWN W MPUBAPKOW K HUXHEMY Mosicy

PucyHok 11 - Cxema onopHoro pebpa ecTkocTu

CBsapHble LWBbI, NPUKPENnAIoLME ONopHoe pebpo K HkHeMy noscy 6arnkum,
crielyeT pacCy1TbIBaTb Ha BO3AENICTBME OMOPHO peakLuu.

Mpu oTCyTCTBUM OMOPHBIX pebep KeCTKOCTH (B NpokaTHbIX 6arnkax) pacyeTHoe

ceyeHvne CTOMKM - Noroca CTEHKWM LUMPUHOW, PaBHOW ANMHE y4yacTka onupaHus
6anku.

8.5.18 YcTOM4MBOCTb CXaTblX MOSICOB CrieAyeT cyuTaTb ObecnevyeHHOW, ecrm
ycrioBHasi MOKocTb cBeca nosica If =By /£20. Ry 'E yrm nosicHoro nucta

Ifl =, (bf fff)«l'Ry { £ Ganok 1-ro knacca, a Takxe GuUcTarbHbIX 2-0 Kracca npu
BbiMONHeHun TpeboBaHuii 7.3.7, 8.2.1 u 8.2.8 He npeBbllaeT npeaenbHbIX

3HaYeHWN iuf (iuﬂ ), onpeaensembix no dopmynam:

Ans ceeca nornku (6e3 okarimneHus n otrmba) ABYTaBPOBOrO CEYEHMSI

T.uf =15 fR},fIGC : (97)

AnA NOACHOro nucTa Kopo6an0ro ce4yeHna

hy1 =15 Ry i, (98)

3peck T, - HanMpshkeHWe B CXaToM nosice, onpeaernsemoe no d)opmynaM:

ANAa O4HOPOAHOro ceYeHunsa

Oy = M I(Weve) wm O = My I(Wmc'}’c)'*'M_y ’f(%n'}'c);

ans 6uctanbHOro ceveHmst



G, = Ry [ 31=406) v O, = Ry, /301 400) + 34, 10F,,)

rae o' - 3HaveHusa o 13 Tabnmubl 18 npu T =0;

ecrm G, > Ry, To crieflyeT npuHumars G = Ry .

8.5.19 YcTOMYMBOCTb CXaTblX MOSICOB CrieAyeT cuuTaTb OGECnevyeHHOW, ecru
ycrioBHasi IMOKOCTb CBEca CXaToro nosica Umm nosicHoro nucta 6anok 2-ro u 3-ro
KIaccoB U3 OOHOPOAHOWM CTanM Npw BbiNonHeHun TpebosanHuii 7.3.7, 8.2.3 n 8.5.8

He npeBbllLaeT npedernbHbIX 3HAYeHui qu (iuﬂ), onpepensieMblx npu 2,2
< T Z5,5 o chopmynam:

Ons ceeca norku (6e3 okaimneHus n otrnba) AByTaBpOBOrO CeYeHNs
Ry =017 4+0,06%,,; (99)

AN NoACHOro nucTa KOpOﬁHaTOI‘O ce4yeHusa
T g = 0,675+ 0,150y, (100)

MY Py <2,2 UMM Aoy, >5,5 CrieayeT NPUHUMATE Aoy =2,2 UM Ay, =5,5.

8.5.20 B crnyyae okalMneHust UM oTrmba nonku (CTEHKM) CeYEHUst (PUCYHOK 5),

pasmepom gy =0,3, W TonumHow E i a3y ([Rye LB 3HayeHus iuf,
onpepensiemble no dopmynam (97) n (99), gonyckaetcs yBenvumsatb B 1,5 pasa.

8.6 PacueT onopHbIX NnuT

8.6.1 MNnowaab cTanbHOWM OMOPHOWM MIMTHI AOIPKHA YAOBNETBOPATL TpeboBaHUAM
pacyeTta Ha NPOYHOCTb hyHAAMEHTA.

Mepenaya pacyeTHOrO YCUMMSt Ha OMOPHYHD MIMTY MOXET OCYLIECTBNATbLCS
Yepe3 pesepoBaHHbIN TOpPEL, WNM Yepe3 CBapHble LUBbl  KOHCTPYKLUM,
onvipatoLLErcs Ha NInTY.

8.6.2 TonuwwHy oOnopHOW NNWUTbI criedyeT onpefensTb pac4yeToM Ha u3rub
nnacTHKK no cdopmyne

£= (6 Mygy Ry, | (101)

rae My - HaMBoMbLLMIA M3 U3rMBaKOLLYIX MOMEHTOB M, OENCTBYIOLWX HA Morioce
€OVHUYHOWM LLMPWUHBbI Pa3HblX Y4acTKOB OMOPHOW MMMTbl W OnpefenseMblX Mo
dopmynam:

ANA KOHCOJSTbHOro y4HacTKa ninTbl

My =0,5¢c%; (102)

ANa yqacTKa NiuTbl, ONEepPTOro Ha YeTblPpe CTOPOHbI B HANPaBMeHUM KOPOTKOMN 1
ANVHHOWM CTOPOH COOTBETCTBEHHO

M, = oqga®; M, = apga? (103)

AnAa ydacTka nnnTbl, onepToro no TpemM CTopoHam

M3 = ang(d))?, (104)



ANA ydacTka MiuTbl, ONEPTOrO Ha [ABE CTOPOHbI, CXOASLUMECS NOZ YITIOM, Mo
dopmyne (104), npuHMMas Npu 3TOM cfy - AMaroHanb NPSIMOYrofbHUKa, a pasmep

@ B Tabnvue E.2 - paccTosiHMe OT BEPLUMHBI yrna [0 AuaroHanu.

34ech C - BbINET KOHCOMbLHOIO y4acTKa nnnTbl;

Cfy, Cfp, O3 - KOAMULNEHTBI, 3aBUCALLIME OT YCOBUIA ONMPaHUSA 1 OTHOLLIEHNS
pasmepoB CTOPOH Y4acTka NMuTbl U NpUHMMaemble cormacHo Tabrmue E.2
(npunoxexve E);

Q - PeakTUBHbIN OTNOpP (hyHAAMEHTa MOA PacCMaTpvBaeMbIM y4acTKOM MIUThI
Ha eauHWLLY NNoLLaAN NIUTbI.

9 PacyeT 351eMeHTOB CTalNbHbIX KOHCTPYKL WA
npu AeNCTBUM NPOAOSIbLHOW CUSbI C U3rMOOM

9.1 PacyéT Ha NPOYHOCTb 3NIeMEHTOB CMNJIOLWHOIO cCevYeHns

9.1 PacyeT Ha NpOYHOCTb 3NIEMEHTOB CMIIOLLUHOMO CeYEHNs

9.1.1 PacyeT Ha MNpOYHOCTb BHELIEHTPEHHO CXaTblX (CXaTo-u3rmbaembix) wu
BHELIEHTPEHHO PaCTSHYTbIX (PacTAHYTO-U3rMGaemblX) 3MEMEHTOB U3 CTamM C

HOPMaTUBHbIM COMNPOTUBIIEHNEM R}.n =440 H/MM2Z, He noABepralLLMXCs
HenocpeaCTBEHHOMY BO3[4ENCTBUIO AUHAMUYECKUX HArpy3oK, Mpu HanpshkeHWsx

T<05R, no=NI4 »0lR, cnegyeT BbINonHATL Mo dhopmyre

n
A
& + s + d + 2 =1
"an_;u'Yc Cme,minRy Ve C_;u nyn,minR_y Ye Wmnm:’nRy Ve (105)

3

rae N, M, n M}. , B - abcontoTHble 3Ha4YeHNss COOTBETCTBEHHO NPOAONBHON CUrbl,
n3rnbalomx MOMeHToB M GumomeHTa npu Haubornee HeGnaronpusTHOM UX
coyeTaHuu;

n, £, ¢y - KOOAMUMEHTBI, NPUHMMaeMble cornacHo Tabrmue E.1 (npunoxexve
E).

Ecrm o= N/ 4, =018, | coopmyny (105) criefyeT NpUMEHSTL MPK BbIMOSHEHUN
TpeboBaHuit 8.5.8 1 Tabnmubl E.1 (npunoxerue E).

PacyeT Ha NPOYHOCTbL 3MEMEHTOB B Cry4asX, He NPeAYCMOTPEHHbIX pacveTom
no dopmyne (105), crnegyeT BbINOMHATL NO dopmyne

(NS Ay £ My Ly £, 1 Ly & B0 Ly ) (RyYe) =1, (106)

rae X, y - pacCToAaHNA OT MaBHbIX ocen A0 paCCManVIBaeMOI?I TOYKU CeYeHund.

9.1.2 PacuyeT Ha MPOYHOCTb BHELEHTPEHHO CXaTblX (CxaTo-u3rnbaembix)
anemeHToB Mo dopmyne (105) BbinonHATb He TpebyeTcs npu  3HaYeHUM

NPUBEAEHHOTO OTHOCUTENbHOTO  9KCLIEHTPUCUTETA Higf =20 (9.2.2), orcyTcTBUU
ocrnabneHusi CeyeHuss U OOMHAKOBbIX 3HAYEHVsIX U3rMbaloLyX MOMEHTOB,
NpYHUMaEMbIX B pacyeTax Ha NPOYHOCTb U YCTONYUBOCTb.

9.1.3 BHeLEeHTpeHHO oxaTble (CxaTo-u3rmbaemblie) 9neMeHTbl M3 cTamm C

HOPMaTUBHbLIM COMNPOTUBIIEHNEM R}.n >440 H/MM2, C  HECMMMETPUYHLIMU
CeYeHUsIMM  OTHOCUTENbHO OCW, NEepreHAVKYNMApHOM K nnockocTn  uarmba
(Hanpumep, cevenust Tunoe 10, 11 no Tabruue [.2), criegyeT npoBepsiTb Ha
NPOYHOCTb PaCTAHYTOrO BOJSIOKHA CEYEHUs B MIIOCKOCTM AENCTBUS MOMEHTa Mo
dopmyne

Y g_i
Ry |4 oW,

roe Wm - MOMEHT COMnpoOTUBIIEHUA CeYeHud, BbIYMCIIEHHbIN  Anst pacTsaHyTOoro
BOJIOKHA;

=1, (107)

& - k0athdMLMeHT, onpeaensiembin no dopmyrne
5=1-0INR {AR,) . (108)

9.2 Pac4éT Ha yCTOMYNBOCTb 3/1IEMEHTOB CMNJIOLIHOIO



ceYyeHusn

9.2 PacyeT Ha yCTOMYMBOCTb 3JIEMEHTOB CMIIOLLHOIO CEYEeHUs!

9.2.1 PacyeT Ha YCTOWYMBOCTb BHELIEHTPEHHO CXaTbIX (CXaTo-uU3rmbaembix)
3MeMEHTOB MpU OEeNCTBUM MOMEHTa B OA4HOW W3 [MaBHbIX NMOCKOCTEN credyet
BbIMOIHATb Kak B 3TOMN MAOCKOCTM (Mriockasi ¢oopMa NoTepu yCTOWYMBOCTH), TaK U
13 3TOW NNOCKOCTU (M3rMBHO-KPYTUMbHas dopma noTepy YCTONYMBOCTH).

9.2.2 PacyeT Ha YCTOMYMBOCTb BHELIEHTPEHHO CXaTbiX (CXaTo-u3rnbaembix)
3MEMEHTOB MOCTOSIHHOTO CEYEHUs1 (KOMOHH MHOTO3TaXHbIX 3[4aHUi - B Npeaenax
3Taxa) B MMOCKOCTU [eWCTBMS MOMEHTa, COBMajalolen C  MIOCKOCTbIO
CUMMETPUU, CrIeAYeT BbINOMHSATL MO hopmyrie

Ni(p, ARy, ) =1, (109)

B chopmyne (109) koadbpuLMeHT YCTOMYMBOCTU MpU CXaTUM C U3TMOOM i,
crepyet onpeenatb no Tabmmue .3 B 3aBUCUMOCTH OT YCIOBHOWM MGKOCTM 7, ©

NPUBEIEHHOrO  OTHOCWTENLHOTO  3KCLIEHTPUCHUTETA iy,  OMpefensieMoro o
dopmyrne

o (110)

rae T - koadhdMUMEHT BNMSHMS hOPMbI CeYeHusi, onpeaensieMblii no Tabmvue [.2
(npunoxenwve O);

m=eAlW, - OTHOCUTENbHLIN  SKCLEHTpUCUTET  (3Oecb = M /N -
SKCLIEHTPUCUTET, NPY BbIYMCIEHNM KOTOPOTro 3HaueHus M v N cnegyeT npuHuMaThb
cornacHo TpeboBaHusm 9.2.3;

W, - MOMEHT COMPOTUBIIEHUS CEYEHs!, BbIYUCTEHHBIN A Hauboriee cxaToro
BOJOKHA).

lMpn 3HaueHUAX 7y >20 pacyeT criedyeT BbINOMHATL Kak Ans usrmbaembix
3remeHToB (pa3gen 8).

9.2.3 PacueTHble 3HayeHuss npogonbHoi cunbl N 1 usrvbatowiero MmomeHta M B
anemMeHTe crnegyeT MNpuMHUMaTb AN OAHOMO WM TOrO X COYETaHWsl Harpysok u3
pacyeTa cucTtembl Mo HeaeopMMPOBaHHOW CXeMe B NPeanofioKeHUM YMNpyrnx
nAecbopmanmii ctanm.

I'Ipvl 3TOM 3HayeHuss M cneayet npuHUMaTb paBHbIMAL

ANA KOJNTOHHbI MOCTOAHHOIO cCevYeHunsa paMHOIZ CUCTEMbI - HaMGOﬂbLIJeMy MOMEHTY
B npefenax AnnHbl KOJTOHHbI;

Ana CTyI'IeHLIaTOVI KOJIOHHbI - HaVIGOJ'IbLLIeMy MOMEHTY Ha AnunHe y4yacTka
MOCTOAHHOIO CeYeHuUs;

[0S KOTOHHbI C OAHVM 3aLLeMIIEHHbIM, a APYrMM CBOBOAHbLIM KOHLIOM - MOMEHTY
B 3afernke, HO HE MeHee MOMEHTa B CEYEeHUM, OTCTOSILEM Ha TPeTb OJMHbI
KOJIOHHbI OT 3a4ernku;

OIS CKaTbIX MOSICOB hepM U CTPYKTYPHBIX MMT, BOCMPUHMMAIOLLMX BHEY3MOBYIO
nornepeyHylo Harpysky, - HauGorbLueMy MOMEHTY B Mpefenax cpefHel Tpetu
ONMVHBI  NaHenu nosica, OnpedensieMoMy W3 pacuyeTa nosica Kak  ynpyrow
Hepa3spesHoW 6anku;

19 CXKaToro CTEPXHS C LLIAPHUPHO ONepThIMM KOHLLaMU 1 CeYEHNEM, UMEIOLLM
OfHy OCb CUMMETPWUW, COBMafaloLlylo C MMOCKOCTbIO M3rMba, - MOMEHTY,
onpenenseMomy no copmynam Tabnuubl 20 B 3aBUCUMMOCTU OT OTHOCWUTESbHOMO

SKCLEHTPUCUTETA iy = Mo AILNIF,) 1 npuHMMaeMomy paBHbIM He MeHee
0:5Mmax-

Tabnuua 20

OTHocUTENbHBIN || MOMEHT M npu yCNoBHOWM MMBKOCTH CTEPXHS
AKCLeHTpUCUTET

mmax

1<4 Az4

gy =3 M = Mypy = 0.25(M gy — 1) M=M




3 Uity =20 M:M2+(mmax_3)(Mmax_M2)“? M=M1+(mmax_3)(Mmax_Ml)“?

O603Ha4eHusi, npuHsimbie 8 mabnuye 20:
Moy - HAMBONBLUMIA U3TMGAIOLLMIA MOMEHT B Npefenax AnuHbI CTEPXHS;

M, - HauGorblmin W3rMGaOLMIA MOMEHT B Npedenax CpeaHeil TpeTW AMMHbI CTEPXHS,

NPYHUMAaEMbIii paBHbIM He MeHee 0,5 M., ;

My - n3rMbaloLmin MOMEHT, NPYHUMAaeMbI paBHLIM M Npun #ip, =3 1 i <4, HO He meHee 0,5
Mmax .

[na cxaTblX CTepxHen ABOAKOCUMMETPUYHOIO CMMOLLHOMO CEeYEHWUs C LUAapHUPHO
OonepTbIMA KOHLLAMKU, Ha KOTOPbIX OEWACTBYHOT n3rnbatoLme MOMEHTbI, 3HaYEHVe

#lar , HEODXOAMMOE ANA onpeaeneHna i, , criedyeT NPUHUMAaThL cornacHo Tabmue
1.5 (npunoxenve ).

9.24 PacyeT Ha YCTOMYMBOCTb BHELEHTPEHHO CXaTblX (CXaTo-u3rnbaembix)
CTEPKHEN CMIIOLLHOrO MOCTOSIHHOMO CeYeHusi, Kpome kopobyaToro, U3 MrockocTu

AENCTBUS MOMEHTA My U3rMBe UX B NIOCKOCTI HanGorbLuen xecTkocTn (£ = 1)),
coBrnajailoLlen C MAOCKOCTbIO CUMMETPUKM, a Takke LUBennepos creayert
BbIMOMHATL MO dhopmyrne

Ni(epy ARy ) =1, (111)
rae ¢ - koadpuumeHT, onpeaensemMblit cornacHo TpeboBaHusim 9.2.5;

Py - KOIPDMLMEHT YCTOMYMBOCTM MPU LIEHTPArbHOM CXaTum, OnpefernsemMbi
cornacHo TpeboBaHusm 7.1.3.

9.2.5 KoadhdwmuueHT ¢ B doopmyne (111) cneayeT onpeaenstb:

npy 3HaYeHusIX #, =5 no copmyne

= Pitl+aom,) <1, (112)

rae o, P - koadMumMeHTbI, onpeaensembie no Tabnmue 21;

npy 3HayeHusix #, =10 no dopmyne

e =1H1+m, 0y fpy) (113)

roe i - ko3dPUUMEHT yCTOMYMBOCTM MpU u3rnbe, onpegensieMbli CormacHo
TpeboBaHusim 8.4.1 u npunoxeHnio XK kak gna Gankm ¢ aBymst u 6oree
3aKpenseHnsiMK1 CXXaToro nosica;

npu 3HaveHunsax 5<#z, <10 no dopmyne

c=e5(2-02m, ) +ep(0.2m, - 1), (114)

rae crnepyet onpegenatb: <5 - no cdopmyne (112) npu #:,=5; £13 - no copmyne
(113) npu #2,=10. 3pech #, =(M NN AIF,) -  oTHoCcUTEnbHbIN

3KcueHTpucuTeT, rae M, cnepgyeT npuHumaTh no 9.2.6.

Mpy M6KkocTH Ay >3,14 KOIMLNEHT C HE AOTDKEH MPEBBILLATL 3HAYEHUMA Ty
, onpeAensembix No NpurnoxeHunio [l; B crnyvae, ecim ¢ > cpy,, , B chopmynax (111) n

(117) BMeCTO € crieayeT NPUHUMATD Epay -

Mpy 3HAYEHMAX OTHOLLEHWSI LUMPWHBI CeuveHus K ero BbicoTe MeHee 0,3
KO3bdMUMEHT ¢ criegyeT NpMHUMAaTh, paBHbiM 0,3.

Tabmua 21

Twn Cxema ceyeHuss W || 3Ha4yeHust KOIULIMEHTOB
ceye- || aKcLeHTpucUTET
Hus



& npu B npn
w51 1<m, =5 by 2 | Ry >3,14
314

0.7 0,65+0,0572, ! o 1oy

1
1-030500 || 1-(035- 005,115 1 ]y T=(l= e, f oy (2051 4 =T,

B=1npu Iy/i <05

Obo3HayeHus1, npuHsmbie 8 mabnuuye 21:

11 n fz - MOMeHTbl uUHepuun 6orblueii U MeHbLUEN MOJIOK OTHOCWUTENbHO OCU CUMMETpUN cedveHuna y-y
COOTBETCTBEHHO;

{, - 3HadYeHne Py npu 1}. =3,14.

9.2.6 INpu onpefeneHn OTHOCUTENBHOO dKCLeHTpUcuTeTa #2, B chopmynax (112)-

(114) 3a pacyeTHblit MOMEHT A, crieqyeT NpuHUMaTh:

ONA CTePXHEN C KOHLaMW, 3aKpenneHHbIMU OT CMELLEHUS NepneHanKynsapHO
NIOCKOCTU AENCTBUS MOMEHTA, - MaKCUManbHbIi MOMEHT B npefenax cpegHew
TPeTn ANnHbI, HO He MeHee NONOBUHbI HanbornbLero MoMeHTa no AnvHe CTEePXHSA;

[Nsi CTEPXHEN C OAHWM 3alLeMIIEHHbIM, @ APYTMM CBOBOAHBIM KOHLIOM - MOMEHT
B 3ajernke, HO HE MeHee MOMEHTa B Ce4YeHUM, OTCTOSILEM Ha TPeTb OJWMHbI
CTepXHS OT 3aA€ernku.

9.2.7 PacyeT Ha YCTOMYMBOCTb BHELIEHTPEHHO CXaTbIX (CXaTo-u3rnbaembix)
3MEMEHTOB [1BYTAaBPOBOrO CEYEHUs!, HEMPEPbLIBHO NMOAKPENIEHHBIX BOOMb OAHO 13
MOroK, CrieAyeT BbIMOMHSATH MO NpuroxeHmto XK.

9.2.8 BHeLEHTpPeHHO cCxaTble (CXaTo-u3rmbaemblie) IMeMeHTbl MOCTOSIHHOMO
ceveHusl, u3rMbaeMble B NMOCKOCTU HanMeHbluen xecTkoctn (£, <1, ne, #0),

creayet paccunTbiBaTb no dopmyne (109), a npu mbkocTn Ay >?L}. - Takxe
NpoBepsiTb Pac4YeTOM Ha YCTOWYMBOCTb M3 MMOCKOCTU AEWCTBUS MOMEHTa Kak
LieHTpasibHO CaTble 3MeMeHTbI Mo copmyrie

N, ARy, ) =1, (115)

rae @ - KOAMLMEHT YCTOMYMBOCTM NPU LIEHTPANbHOM CXaTuu, onpeaernsembiit
cornacHo Tpe6oBaHuam 7.1.3.

Mpv &y =Xy NpOBEPKM YCTOMYMBOCTW M3 MIOCKOCTM [EVCTBUS MOMEHTa He
Tpebyetcs.

9.2.9 PacyeT Ha yCTOMYMBOCTb CTEPXHEN CNMOLLHOMO MOCTOSHHOIO CeYeHns (Kpome
Kopob4aToro), NoABePKeHHbIX CXaTWIO U M3rMby B ABYX rMaBHbLIX NIOCKOCTSAX, MpU

COBMafieHnn nrockocTn HamGonblueit xectkoctn ({r » Iy) ¢ nnockocTbio
CUMMETPUU, @ Takke Npu ceveHnn Tuna 3 (cM. Tabnuuy 21) creayeT BbINOMHATL MO

thopwmyre



N i@y AR, Y,) =1, (116)

roe

Py = 0y (0632 +04%2) 117)

3paech criegyer onpeaensTb:

gy - cormacHo TpeboBaHuaM 9.2.2, NpuHMMas B OPMynax BMECTO # U

COOTBETCTBEHHO #2y 1 Ay ;

¢ - cornacHo TpeboBaHusim 9.2.5:

Mpy BbIMNCTIEHNN 3HAYEHUSA #lgr y =T|#y 0118 CTEPXKHEN [ABYTaBPOBOrO CEYeHMs
C HeoAMHaKOBbIMK Morkamu koaddmumeHT T cregyeT onpedensTb Kak Ans
ceyeHusi Tuna 8 no Tabnmue .2 (npunoxeHve [).

Ecrm #y¢ 4 <, , TO KpOMe pacyeTa no coopmyne (116), creayeT npoussecTu

[OMOMHUTENbHYIO NMPOoBEpPKY Mo coopmyrnam (109) u (111), npuHumasn £, =0.
Ecrm A, =X, | To kpome pacueta no dopmyne (116), crnegyeT npoussecTy
LOMOMHUTENBLHYIO NMPOoBepKY o cpopmynie (109), npuHumas €, =0.

3HaYeHNsi OTHOCUTENbHbLIX 3KCLIEHTPUCUTETOB CrefyeT BbIYUCIATb MO
dopmynam:

iy =y AW,y (118)
my =y AT, | (119)

rne W:::x n Vﬂ;}. - MOMEHTbI COMpPOTUBIIEHUA ceyeHun ans Hauboree cxaTtoro
BOJIOKHA OTHOCUTESIbHO OCEeN X-X 1 Y-y COOTBETCTBEHHO.

Ecrm nnockocTb HanBorbLuer XecTKoCTH cedeHnst cTepxs (£ > Iy) He

coBMafaeT C MIOCKOCTbIO CUMMETPUM, TO pacyeTHOe 3HaueHue #i; creayert
yBenn4mBaTb Ha 25% (kpome ceyeHus Tuna 3 no Tabnmue 21).

9.2.10 PacyeT Ha yCTOMYMBOCTb CTEPXHEW CMIOLLHOMO MOCTOSIHHOMO KOopo6G4aToro
CeYeHVs Mpuy CxaTum ¢ M3rMbom B OAHON UM B ABYX MMABHbBIX MIIOCKOCTAX criedyeT
BbINOMHATL MO hopMynam:

Nf(cpg},ARﬂc VM, J"(CXBXWx’mJ-nRy'}'C) =1; (120)
Ny AR )+ My He )8, in Ry ¥ ) 21, (121)
roe @, Py - KOIMMMUMEHTBI YCTOMYMBOCTW MpU CXaTuM C  M3rMGOM,

onpenensieMble no Tabrmue 1.3 (npunoxexve O);
£y, Ty - KOO(PMUMEHTBI, MPUHUMaeMble no Tabnuue E.1 (npunoxenue E);

8y, 5}. - KO3hPULIMEHTBI, onpeaensieMble No opmynam:

5y =1- 01N HAR,) u 8, =1-0,1N3 H(4R,) (122)

1 npuHnmaemsie pastHbivi 1,0 ipn &, =1 n A, =1 cooTeeTcTBEHHO.

Mpy OBHOOCHOM M3MMGE B MNNOCKOCTY HaMBONbLLIEN ecTkocTH ({; = Iy; M), =0)

BMECTO P crieayeT npuHumath Py .

9.3 Pac4éT Ha yCTOMYNBOCTb 3/1eMEHTOB CKBO3HOTO
ceyeHus

9.3 PacyeT Ha yCTONYMBOCTb 3I1EMEHTOB CKBO3HOTO CeYeHnst



9.3.1 Mpu npoBepke Ha YCTOMYMBOCTb BHELIEHTPEHHO CXaTbIX (CxaTo-n3rnbaemMbix)
CTEPXHEN CKBO3HOTO CEYEHUS] C COEAVHWUTENbHBIMU MIliaHKaMu WM peLleTkamm
criefyeT BbINOMHATL KaK pacyeT CTEPXHs B LIeNOM, Tak U OTAESbHbIX BETBEN.

9.3.2 MNpu pacyeTe CTepxHs B LENOM OTHOCMTENbHO cBobogHon ocu (y-y) no
topmyrie (109), koma MnaHKM W PELUETKU pacroriokeHbl B NIOCKOCTSIX,

napannenbHbIX MMAOCKOCTW OENCTBUS MOMEHTa, KoaddmuMeHT P, cnegyeT
onpenensTe no Tabmuue [.4 B 3aBUCMMOCTM OT YCMNOBHOW NPUBEAEHHON MMOKOCTM

hys (Rgr - N0 TABMMLE 8) M OTHOCUTENBHOTO SKCLIEHTPUCUTETA M, ONPEAETIIEMOTO
no chopmyne

m=gdall, (123)

rae e =AM/ N - 3KCUEHTpPUCUTET, NPU BbIYMCIIEHUN KOTOpPOro 3HadeHua M u N
cnepyet npyvHuMaTh no 9.2.3;

@& - pacCTosaHune oT IMaBHOW OCU CeveHus, I'IepI'IeH,CI,I/IKyJ'IHpHOVI K MNJIOCKOCTU
[OeficTBMS MOMEHTA, 4O OCcY Hamboree cxaToi BETBU, HO HE MeHee paccTosAHuA 40
OCU CTEHKN BETBU;

{ - MOMEHT MHepLM CeYeHUst CKBO3HOTO CTEPXHSI OTHOCWUTENbHO CBOBOAHOM
ocu.

Mpn 3HayeHuax #:>20 pacyeT Ha YCTOMYMBOCTb CTEPXHS B LENIOM He
TpebyeTcs; B 9TOM clydae pacyeT credyeT BbINOMHATbL Kak Ans u3rnbaembix
3MEeMEHTOB.

9.3.3 lNpu pacyeTe OTAENbHbIX BETBE CKBO3HbIX CTEPXHEW C pelleTkamu Mo
dopmyrie (7) NpodonbHYO Cuy B Kaxkaoi BETBW criedyeT onpefensiTb ¢ y4eToMm

[ONonHuTEnNbHOrO  yeurmst Wy OoT MomeHTa. 3HauyeHue 3Toro ycwunus criegyet
BbIUNCTIATL MO hopMyram:

Nag =M, 1% - npu u3arnbe cTepxHs B MNOCKOCTH, NEPMEHAVKYIISIPHOM K OCH Y-
y, ans cevenwii Tunos 1 1 3 (cm. Tabnnuy 8);

Nag =0.5M, 5 - 10 e, ans cevenmin Tuna 2 (cm. Tabnnuy 8);

Ny =116M , /% - npu uarube cTepkHs B NrOCKOCTH, NEPMEHAMKYNAPHON K OCU
X-X, ANa cedeHun Tuna 3 (Tabrmua 8);

Nog =050, /3 - 10 %e, Ansa ceyenuin Tuna 2 (cm. Tabrmuy 8),

rae &, &y, By - paccTosHWS Mexay ocsamu BeTBel (M. Tabnmuy 8).

Mpn n3rMbe cTepxHs CKBO3HOMO ceveHws Tuna 2 (cm. Tabnuuy 8) B ABYX

MrocKoCTAX yeurve My crieqyeT onpeaensitb no dopmyre

Nog =05(My ik + M, 18 (124)

9.3.4 lMpwu pacyeTe OTAENbHBLIX BETBEN CKBO3HBLIX CTEPXHEN C NraHkamu B oopmyne

(109) crepyeT yuuTbiBaTb [JonornHUTEnbHoe ycunme Mgz oT  MomeHTa M 1
MECTHbIN M3rMb BeTBen OT (PaKTUHECKOW UMM YCIIOBHOW MOMepeYHoi cunbl (Kak B
nosicax 6e3packocHol hepmbl).

9.3.5 PacuyeT Ha YCTOWYMBOCTb BHELIEHTPEHHO CXaTbiX (CXaTo-n3rmbaembix)
TPEXIPaHHbLIX CKBO3HbIX CTEPXHEN C pelleTkamnm W MOCTOSHHLIM MO  AnvHe
PaBHOCTOPOHHVM CeYeHVeM criefyeT BbIMONHATL CornacHo TpeboBaHusam pasgena
16.

9.3.6 PacyeT Ha yCTOMYMBOCTb CKBO3HbIX CTEPXHEN U3 ABYX CMIIOLWHOCTEHYATbIX
BETBEW, CMMETPUYHbLIX OTHOCUTENMbHO OCU X-X (PUCYHOK 12), C pelueTkamu B ABYX
napasnnenbHbIX NMOCKOCTSX, NMOABEPXEHHbIX CXaTWMo U n3rmby B obenx rmaBHbIX
MIIOCKOCTAX, CNeayeT BbINOMHATb:

ANt CTEPXHS B LIENOM - B NIOCKOCTU, MapanmnensbHOM NoCKOCTSAM PeLLeToK,
cornacHo Tpe6oBaHuam 9.3.2, npuHnmas 2, =0;

NS OTAENbHbIX BETBEW - Kak BHELLEHTPEHHO CXaTblX 3M1eMeHTOB Mo dopmynam
(109) 1 (111); Nnpu 3TOM NPOJONBHYIO CUMY B KAXOO0W BETBU CriefyeT onpeaensTtb C
Y4ETOM [IOMOSHUTENbHOTO  ycurimsi ot Momenta M) (9.3.3), a momeHT 3,
pacnpefensTs Mexay BeTBaMU kak M, = Myz, (CM. pUCYHOK 12); eCrim MOMEHT

M, pedcTBYeT B NMOCKOCTU OAHOW W3 BETBEW, TO CcredyeT cuuTaTb ero
MONHOCTbIO NepefalwyMcs Ha 3Ty BeTBb. [lpu pacuete no copmyne (109)
MOKOCTb OTAENbHOM BETBU CreayeT onpeaensTb ¢ ydeTom Tpebosanmn 10.3.10, a
npv pacyete no copmyre (111) - N0 MakCMManbHOMy PacCTOSHUIO Mexay y3namu
peLLeTKu.



PucyHok 12 - CxemMa CKBO3HOTO CEYE€HUSA CTEPXKHSA U3 ABYX
CNJIOWHOCTEHYaTbIX BeTBE!

PucyHok 12 - Cxema CKBO3HOrO CEYEHWs! CTEepPXkHS U3 ABYX CMIOLHOCTEHYaTbIX
BeTBew

9.3.7 PacyeT coeauHUTENbHBIX NMAHOK WNM peLleTOK CKBO3HbIX BHELLEHTPEHHO
cXaTbIX (CxaTo-M3rMbaeMblx) CTEPXHEN CriedyeT BbINOMHATL coracHo 7.2.8 n 7.2.9
Ha nonepevHylo cury, paBHyl0 Odnbliemy W3 ABYX 3HAYeHW: HaKTUHECKOW
nonepeyHon cune Q, onpedernieHHoOM Npu pacyeTe CTEPXHS Kak 3nemeHTa

6e3packocHOM hepMbl, MM YCMOBHOW MOMEPEYHON cune Qﬁc, BblYUCIIEMOW
cornacHo Tpe6oBaHuam 7.2.7.

B cnyyae, korga dakTuyeckas nonepeyHas cura 6orblue yCrnoBHOW, criegyet
COEAVHATL BETBU CKBO3HbIX BHELLEHTPEHHO CXaTbIX 9NIEMEHTOB peLleTKamm.

9.4 NpoBepka yCTONYMBOCTU CTEHOK U NOSICOB

9.4.1 PacyeTHble pa3mepbl MpOBEPSiIEMbIX Ha YCTOMYMBOCTb CTEHOK W MOSICHbIX
mMcToB (NOJoK) criefyeT NpUHMMaTh cornacHo 7.3.1 1 7.3.7.

9.4.2 YCTOMYMBOCTb CTEHOK BHELIGHTPEHHO CXaTbiX (CxaTo-usrvnbaembix)
3MEMEHTOB crefyeT cuuTaTb O6EecneYveHHON, ecrM yCrioBHas MMOKOCTb CTEHKU

Ry = oy 1)y By 1E e npeBbILLIAeT 3Ha4YeHUN NpeaeribHOM YCNoBHOW MOKOCTM

R » OIPEAENAEMBIX N0 hOpMYTiaM TabrmLbl 22.

Tabnuua 22
Tun Cxema ceyeHust n || Ycnosus MpenenbHasi ycnoBHasi MOKOCTb CTEHKU
cevye- JKCUEeHTpucuTeT npUMeHeHuna iu
] copmyn W
1 - g =
o X .. 2 _i 1Zm, £ || &, T = Pt = L3+0,15%2 (125)
FEeL = |
X X
yooyy
ons = i it i
peyraspa || 2 || Fuw =Ty = 12+035%, 231
4 (126)
C('p}l = (pg
2 > = =
— iy =iy Ao = Ay =
X— X C R
HN 1= =2 =142 ——F 2 =07+24a
I oy (2 - ataJo? +4p7)
(12r)
3 h 1=a=2 Ty = 0,757,,5 <0,52+18¢ (128)
x—|—Y-x
y=
4 20 2
1317 1<by Ty <2; B = (0A+0,07R,)(1+0,25,/2— b, Vi)
X— 4 (129)
08=%h, =4
y




T Z,fAR},YC fN =55 (130)

5 » e ¥ & m}‘ =1
x_flx _EL
y

Ob6o3HadeHus1, npuHsmbie 8 mabnuye 22:

Ly - yCroBHasi MGKOCTL CTEPXHS B MIOCKOCTW AENCTBUSI MOMEHTA;

2 - KOhMLUMEHT, onpeaensemblii no Tabmvue 17 B 3aBUCMMOCTM OT i,

a={(c - G0/ (3pecb T - Haunborbluee CXMMAlOLIEe HanpspkeHWe Yy PacyeTHON rpaHuLibl
CTEHKM, NPUHMMaeMoe CO 3HaKOM "Niioc" U BblYKCTIEHHOe 6e3 yieTa KOSMPMUMEHTOB By, Py 1N Py ;
Gy - COOTBETCTBYIOLUEE HanpsikeHne Yy MPOTWBOMOMOXHON PacyYeTHON rPaHuLbl  CTEHKK);
B=015¢,,1T/5) (3pecb T=/(f,k,) - cpedHee kacaTenbHOe HanpsikeHWe B paccMaTpuBaeMoM

ceyeHuu; ans kopobuaToro cevenns T= (2t 0, ] ; bf - LUMPUHA NOJKK TaBpa).

Mpumevanus

1 Ansa cevenwit Tna 1 npu 3HaveHnsix 0<#1, <1 mm 10 <#2, =20 3Ha4eHns™ cregyeTt onpeadensTb
TVMHEVHO MHTEPNOMNALIEN MEXAY 3HAYEHUSMN Ay, , BBIYMUCTIEHHBIMM COMMacHo 7.3.2 (#2, =0) urn 8.5.1 (

#2,=20) 1 no cpopmyne (125) nnm (126) cooTBETCTBEHHO.

2 [ns cevenns Tvna 2 npu x=0,5 3HaveHne Tw cnepyeT onpepenaTb ABaxabl; cornacHo 7.3.2 n ¢
ncnonb3osaHnem dopmyn (125), (126); npn 0,5< & <1 - IMHEAHON MHTepMonALMeNn Mexay 3HaYeHnaMn

Ty » BBIYMCTIEHHBIMM MY =0,5 1 ct=1.

3 [ins cevenvsi Tuna 4 npn A, < 0,8 uim &, >4 B dhopmyrie (129) cremyeT npuHuMaTs A, =0,8 nrn

Ay =4, COOTBETCTBEHHO.

4 [ina ceveHun Tvna S npu sHaueHuax 0<#, <1 3HaueHus Tw CrielyeT onpenensTb NUHEiiHoM

VHTEPMONALME MeXOy 3HAYEHMAMN Ay, BHIYMCHIEHHLIMM COrMacHo 7.3.2 (#2, =0), n no cpopmyre
(130).

* TeKCT [OKYMEeHTa COOTBETCTBYeT opuruHany. - MpumedaHve usrotoButens
6asbl AaHHbIX.

9.4.3 Mpn BbinonHeHnn ycriosus 0.8 = Mg, ARy Y. ) =1 npepenbHylo ycrosHyto

MBKOCTb Ay, BBIYUCTIEHHYIO MO dopMynam (125) u (126), ysenmumsaioT nyTem
onpegenexus ee no gopmyne

- = = - N
R = Rt + SRz — Rt )| 1= o (131)

G ARY, )

rOe Ayl W Apya - 3HAYEHWUS Ay, BbIYMCTIEHHbIE MO dopmyriam (125), (126) u
(127).

Mpu BbinonHeHnn ycrouns M (9, AR,Y,) <08 sHauenve Ry, crepyer

NPUHUMATb PaBHBIM Aoy, .

9.4.4 YkpennATb nonepevHbiMM pebpamm XEeCTKOCTM CTEHKM BHELEHTPEHHO
CcXaTblX (CXaTo-M3rmbaemMblX) 3MEMEHTOB CMIIOLHOTO CeYeHUs (KOMOHH, CTOeK,

Onop M T.M.) MpU A, = 2,3 crieyeT B COOTBETCTBUN C TpeGoBaHusamMm 7.3.3.

9.4.5 Tllpn yKpenneHuM CTEHKM BHELLEHTPEHHO CXaToro (CxaTo-u3rnbaemoro)

3reMeHTa NpoaonbHLIM PEBPOM KECTKOCTU (C MOMEHTOM MHEpLMK {4 25»‘3@(53‘. ),
pacrnonoXeHHbIM MocepeavHe CTEHKM, Hauboree HarpyXeHHyl0 4YacTb CTEHKU
Mexay Mosicom K ocblo pebpa crnegyeT paccmaTpuBaTh Kak CaMOCTOSTEMNbHYIO
nnacTuHKy W npoBepsiTb Mo ¢opMynam Tabrmupl 22. Mpu 3ToM pacyeT U
npoekTMpoBaHue pebpa W anemMeHTa B LleNOM criedyeT BbINOMHATL C y4eToM
TpeboBaHuin 7.3.4.



9.4.6 B cnyuasix, kora pakTUYECKOe 3HaYeHUe YCTIOBHON TMBKOCTU CTEHKN My,

MpeBbILaeT MpeaenbHOe 3HAUEHNE Aqy, BBIMMCIIEHHOE [NS cedveHuidi Tuna 1 no
dopmyniam Tabnmubl 22, a ANS ceYeHun TUNOB 2 U 3 C y4eToM npumMedvaHust 2
Tabrmubl 22 (npu =0,5), NPOBEPKY YCTOMYMBOCTU CTEPXHA Mo cdopmynam (109),
(115) n (116), a Takke npn = =0,5 no dopmyne (111), crepyeT BLINOMHATL C

YYETOM PacUeTHON yMeHbLUEHHON Nrowaamn 4; B cooTBeTcTBUM C 7.3.6.

9.4.7 YcTOMYMBOCTb MOSICOB (MONIOK) BHELLEHTPEHHO CXaTbIX (CXaTo-U3rnbaembix)

cTepxHel ¢ mbkocTbio U8B =, (A, ) =4 crepyer cuntath oGecrieyeHHON, ecrn

ycrioBHasi TMGKOCTb CBeca nosica (Nornku) 1f =By /)Ry 'E yrm nosicoro

nicTta lﬂ = (f?gJ fﬁf) He MnpeBbILIaeT 3Ha4YeHW NpeaensHON YCIIOBHOWM MBKOCTH

iﬂf (quJ ), onpeaensiemMbIx no dopmynam Tabnuubl 23.

Tabnuua 23
Tun | Cxema ceueHns u || Yonosus || MpepenbHas ycroBHas rmGKocTb
ceuve- || akcueHTpucuTeT npume- =
. HeHVs cseca nosica hy MnM nosicHoro
dopmyn | nycra hyi npu  mbkocTn

cTepxHa 0.8 ix (1}, 124

T = Ry = 0.010L5+0,70, i,
(132)

2 by Tori1 = Mgy — 0,01(5,3+ 138, ),
s ‘ﬁ (133)
x— [+ x
¥l
3 Y ) Ty =036 +0,108,,
v é}___ﬂl % (134)
Jj_
4 B Ty = 0,36 +0,100, (135)
x'—g-x X
¥ »

O6o3Ha4YeHue, npuHsimoe 8 mabnuye 23:

Mpumevanns

COOTBETCTBEHHO.

Mfc - NpeaensHoe 3Ha4YeHne YCIIOBHOWM MMGKOCTU cBEca Nosica UM NOsSICHOTO nucTa
LeHTpasibHO-CXaToro 3yleMeHTa, onpeaensemMoe cornacHo Tpebosanuam 7.3.8 n 7.3.9.

1 MNpn 5=, 220  3HaYeHust qu (quJ) crnepyet onpeaensTb  NMHEWHON

VHTEpMomnsiunen mexay 3HavyeHusimu qu (qu,l ), BbIYUCMEHHbIMU NO chopmynam
HacTosiLel Tabnmubl, U corrnacHo 8.5.18 1 8.5.19 (npu m=20) cOOTBETCTBEHHO.

2 Mpyn IMBKOCTY CTepXkHS ix(i}.) <0,8 unm Ix(i}.) >4 criegyeT npuHuMath 0,8 n 4

9.4.8 Ina nonok (CTeHOK) ¢ oTrMbamu (CM. PUCYHOK 5), 3HaueHust npegerbHow

YCMOBHOM  MMBGKOCTH Ivf (iuf,l ), onpeaensiemble Mo dopmMynam Tabnuubl 23,

crnegyet yMHOXaTb Ha koadbdmuueHT 1,5.

Pa3mepsbl oTrvba creqyeT onpeaenstb cornacHo 7.3.10.




9.4.9 Tpn HasHa4YeHUM CEeYEeHU BHELIEHTPEHHO CXaTbiX W CXaTo-U3rmbaembix
3NEMEHTOB MO npefenbHo rmbkoctn (pa3gen 10.4) 3HaveHust npeaenbHbIX

YCIOBHbIX MMOKOCTEW CTEHKU Tw, onpefensemMblx no dopmMmynam Tabnuubl 22, a
TaKxe rnosicos Mf (Mﬂ ), onpefensieMblx no dopmMynam Tabnuubl 23 1 cornacHo

9.4.8, crieyeT yBenMUmMBaTL YMHOKEHUEM Ha KOSAMUMEHT + P ARy / NV (3neck

(P - MeHbllee M3 3HaueHwn Py, Py, Pap , MCMOML3OBAHHOE MPU MPOBEPKE
YCTOMYMBOCTM 3remMeHTa), Ho He Bornee yem B 1,25 pasa.

10 PacueTHble gnuHbl U NnpeaenbHble TMOKOCTU
3N1eMEHTOB CTaNlbHbIX KOHCTPYKLUN

10.1 PacuyeTHble ANWHbI 31IEMEHTOB MIOCKUX (hepM n
cBA3en
10.1.1 PacuyeTHble A/MHbI CXaTblX 3MIEMEHTOB NIOCKUX bepM M CBS3en B WX

MAOCKOCTH fg 1 13 MNOCKOCTY {471 (puCYHOK 13, @), 6), B), T), 3@ UCKITOYEHMEM
3NeMEHTOB, yka3aHHbIx B 10.1.2 1 10.1.3, cneayeT npuHuMaTh no Tabmmue 24.

PucyHok 13 - CxeMbl Ans onpeaeneHus pacyeTHbIX ANIMH CXaTbIX
anemeHTOB (0603Ha4YeHMs NnpuBeAeHbI B Tabnuue 24) peweTok dhepm

a) __."_-——1 < r) '__1‘_..~ - .
by - rd o -
\ g rad:
1% =

6) I ( ) I
— = ~ \

B) [ g

\ S
N

a) - TpeyronbHas co cToikamu; 6) - packocHasi; B) - TPeyroribHasi Co LUMPEHrensamu;
r) - nonypackocHasi TpeyronbHasi; Ai) - nepekpecTHas

PucyHok 13 - Cxembl AnA onpefdenieHnss pacyeTHbIX ANMH CXaTbiX 9NEeMEHTOB
(obo3HaueHnst npuBeaeHbl B Tabnmue 24) peluetok depm

10.1.2 PacuetHble AnuHbl fef 1 ly1 BepxHero nosica chepMbl (HepaspesHoro
CTEPHKHS) MOCTOSHHOTO  CEYEHUS C  PasiMuHbIMU  CHUAMAKWMMA UMK
PaCTAMMBAIOLLMMM YCUMMAMA Ha YYaCTKaXx (YMCII0 Y4aCTKOB PaBHOI AMMHbI K = 2) B
NPEeANONoKEHNN LIAPHUPHOTO COMPSIKEHUs (PUCYHOK 14, @) 3MeMEHTOB peLLeTku 1
cBSi3eil, crieayeT onpeaensTb No opMyram:

B MNOCKOCTH nosica chepMbl

I =(017e® +0,830 =087 (136)

rae ¢ - OTHOLWEHWe YCUIUs, COCEeAHEro C MaKCUMarlbHbIM, K MakCuMmarnbHOMY
YCUNWIO B NaHensix oepMmbl; Mpu 3TOM 1= = —0,55;

13 NNIOCKOCTN nosca (beprI
I 1 = {075+ 025[B/(x ~DI* %) § 20,58, (137)

roe B - oTHOLeHMe CYMMbI yCMJ'IVIVI Ha BCeX y4acTKax (paCCManMBaeMOVI ANNHbI
Mexay TOYKaMu 3akpensfieHusa nosca u3 I'Il'IOCKOCTVI), KpomMe MakcumarbHOro, K

MaKkcuManbHoMy — ycurmo;, npu  otom (K-11=pE=-05. Mpu BbluncreHnn

napametpa [ B dopmyne (137) pacTsrvBatoLLme yCUrvsi B CTEPXHAX HEOOX0AUMO
NPUHUMATL CO 3HAKOM "MUHYC".



Tabnuua 24

Hanpasnenne NPOAOSLHOIO

PacueTHble AnuHbl fgr 1 !
n3rmba anemeHTa depmbl A o Vigfll

nosicoB OMOpPHbIX npo4yumnx
packocoB w“ 9NemMeHTOoB
OMNOPHbIX peLeTkn
CTOoeK

1 B nnockocTn cepmbl fgf :

a) Ana depm, Kpome yKasaHHbIX B || 7 i 0,81
nosvuun 1, 6

6) Ana depM U3 OOMHOMHBIX || i 0,9¢
Yronkos " depm c
npuKpenneHuem 3NIEMEHTOB
peLLeTKm K nosicam BrpuUTbIK

2 B HanpaBneHuu,
nepneHaVKYNsSpHOM K MIioCKOCTW

cepmbl

(13 nnockocTu depMbl) fgf,1 :

a) ans epm, KpoOMe yKasaHHbIX B
nosvuum 2, 6

6) Ana depm c npukpenneHvem
3MIEMEHTOB pEeLeTKn K nosicam
BPUTBIK

4 4 094

3 B rmwbom HanpasrneHwi || 0857 i 0,85¢

ly =ly1 pAna depm w3
OOVMHOUHBIX  YrOrkOB npu
OAVMHAKOBbIX PACCTOSHUSIX MEXY
TOUKaMM 3aKPErNIEHMs NIEMEHTOB
B MMOCKOCTM M M3 MIOCKOCTH

cbepmbl

O6o3Ha4eHusi, npuHsimbie 8 mabnuye 24 (cm. pucyHok 13):

! - reomeTpuuyeckasi AnvHa dremeHTa (paccTosiHMe Mexay LeHTpamu
GrvkanLLMX y3roB) B NIOCKOCTU chepMbl;

/i - paccTosiHMe Mexay Yy3namu, 3akpernneHHbIMW OT CMeLleHWs W3
nrockocT bepmbl (nosicamn depm, CneunanbHbIMA - CBA3SMU, KECTKUMM
NAMTaMn NOKPbITWIA, MPUKPENNEHHLIMU K MOSAICY CBapHLIMM LWBaMu un 6onramu,
nT.N).

PacyeTHble AMHbI fyr 1 {471 BETBM CKBO3HOM KOMOHHbI MOCTOSIHHOMO CEYEHMS
(HepaspesHOro CTEPXHS) C PasMYHBIMKA CHAMAIOLWMUA YCUIMSIMKM Ha ydacTkax
(4MCno y4acTKOB PaBHOM AMMHbI ¥ =2) C rPaHUYHLIMW YCIOBUAMW, KOla OAWH
KOHEL, CTEPXHS1 (HWXKHUI) KECTKO 3aKpernieH, a ApYyro - LIapHWPHO onept B
NIIOCKOCTW PELLETKMA MPU LLAPHUPHOM KPEMMEHUM K HEMY SMIEMEHTOB PELLETKU
(pucyHok 14, 6), cnegyeT onpeaensaTe No dopMynam:

B MJIOCKOCTW BETBU

by = 10,36+0,58 320611, (138)*



roe ¢ - OTHOLUEHWE YCUnusl, COCeAHEero C MakcumarnbHblM, K MakCcUMarbHOMY
YCUIMIo B MecTe 3afenku; npu 3Tom 12 = 0;

* dopmyna COOTBETCTBYET opuruHany. - lNpumevaHne u3roToButens Gasbl

[OaHHbIX.

13 NNIOCKOCTU BETBU

Iy = (0,64 +054B) ‘% 0514, (139)

roe [3 - OTHOLUEHNE CyMMbI yCVIJ'II/Iﬁ Ha BCeX y4yacTKax, KpoMe MakCUMallbHOro, K

MaKcMMasibHOMY YCUIVIO B MecTe 3agenku; npy atom (kK — 1= p=0.

B obowux cnyyasx !/ - AnuHa ydacTtka (cm. pucyHkn 13 un 14); &y - paccTosHue
Mexay TouKamu CBS3el U3 MIIOCKOCTW CTEpXHS (CM. puUcyHok 14), n pacyeT Ha
YCTOMYMBOCTb CIIeflyeT BbINOMHATL HA MakCUMarbHOe ycunume.

PucyHok 14 - CxeMbl Ans onpeaerieHns pacyeTHOW ANIMHbI 35IeMEHTOB

a) 6)

ey
|

-~

-—

o

iN/FNm

I-1 ~

a.n.ghepmul /'mu_ i
7

Ay

a.n.¢hepmet li

a) - nosica doepmbl; 6) - BETBU KOSNOHHbI

PuicyHok 14 - Cxembl ANnd onpeaeneHns pacyeTHON AMHbI 3NIEMEHTOB

10.1.3 Pac4yeTHble AnuHbI fgf,1 (korga OHW He 3aBWCAT OT COOTHOLLEHWSI YCUMWIA)
AIIEMEHTOB MEePEeKPECTHON PeLLeTKMN, CKPenmeHHbIX Mexay cobow (CM. pucyHok 13,
4), cregyeT npuHuMmaTtb no Tabrmue 25. OnpegensaTb pacyeTHble OJMHbI
nepecekaroyxcs cessen (cM. Bug 1-1 pucyHka 14, a) criegyet B COOTBETCTBUN C
npaBuniamm no NPOEKTUPOBaHWIO CTarbHbIX KOHCTPYKLIWIA.

Tabmmua 25
KoHcTpykuusa y3na
I
nepeceueHns SNeMeHTOoB PacuetHas AnvHa igr1 U3 NOCKOCTU hepMbl
peLueTki (cBA31) Npu NoaaepXMBaloLLEM dieMeHTe
pacTsHyToM || HepaboTatoLlem cxatom
O6a anemMeHTa He || ; 074 i

npepbIBaloTCs

MoppepiuBatowmii  anemMeHT
npepbiBaeTcs n
nepekpbiBaeTCs (pacoHKON:

paccmaTpuBaemMbln 3NIEMEHT 01731 Il 11431
He npepbiBaeTca




paccmaTpvBaeMblii ANeMeHT 071 - -
npepbiBaeTcs n it
nepekpbiBaeTCcs (pacoHKOM

O6o3Ha4eHusi, npuHsimbie 8 mabnuye 25 (cm. pucyHok 13, 9):

! - paccTosiHMe OT ueHTpa y3na depmbl (CBA3U) A0 TOYKM MepeceyeHust
3NIEMEHTOB;

.!’1 - NONHasa reomeTpuyeckasa anmHa anemMeHTa.

10.1.4 Pagunycbl WHeEpUWWN | CEYEHWN SNEMEHTOB M3 OAMHOYHBLIX YrOfkoB Mpu
onpeaeneHnm rMbkocTn cnepyet NpUHUMATh:

npy pacyeTHol ArvHe anemeHTa He MeHee 0,85/ (rge ! - paccTosiHve mexay

LLEHTPaMK GIrIKaALLMX Y31OB) - MUHUMATbHBIMU (I = Iy );

B OCTarbHbIX Cry4Yasx - OTHOCUTENbHO OCW Yrorka, neprneHauKynspHON MM

napannensHoli MnockocT epmbl (=i, WM i=iy), B 3aBUCUMOCTM OT
HanpaBrieHNs! MPOAONLHOM U3rnba.

10.2 Pac4éTHble ANUHbI 35IEMEHTOB NPOCTPaHCTBEHHbIX
peLléTyaTbiX KOHCTPYKL UM, B TOM YMCIe CTPYKTYPHbIX

10.2 PacyeTHble ASMHbI 3MEMEHTOB MPOCTPAHCTBEHHBIX peLLeTYaTbIX
KOHCTPYKLWIA, B TOM YUCTIE CTPYKTYPHBIX

10.2.1 Pac4yeTHble AnWHbI fgf 9NIeMEHTOB CTPYKTYPHbIX KOHCTPYKUWMIA crepyeT

npvHUMaTh no Tabnuue 26 ({ - reomeTpuyeckas AnvMHa 3NIEMEHTA - PacCTOsiHUE
Mexay LieHTpaMu y3r10B CTPYKTYPHbIX KOHCTPYKLIWIA).

Tabrmua 26
OneMeHTbl CTPYKTYPHbBIX KOHCTPYKLUIA PacyeTHas
AMvHa {or
1 Kpome ykasaHHbIX B no3uumsax 2 n 3 i

2 HepaspesHble (He npepbiBaloLMecs B y3nax) nosica, a || 0,857
Takke 3MeMeHTbl MOSICOB U PeLIeToK, NPUKPEnnseMbiX B
y3rax CBapKoOWN BNPUTbIK K LLIAPOBbLIM UM LUIMHOPUHECKUM
Y3MoBbIM 3rIEMEeHTaM

3 N3 oAVHOYHBIX YronkoB, MPUKPEnsseMblX B y3rax OfHOW
NOrKoW:

a) cBapHbiMM wWBamMu unu GornTamu (He MeHee ABYX),

PacnonoXeHHbIMW BAOMb NIEMEHTA, NPU £ {ipy,

0o 90 i

cB. 90 fo 120 0,90/
cB. 120 0o 150 (TornbKO AN 3NEMEHTOB peLIeTKN) 0,757
cB. 150 o 200 (TonbKo AJ1 3NEMEHTOB pPeLLETKM) 0,70{

6) ofHUM GONTOM NPY £ {3 -

0o 90 i

cB. 90 no 120 0,95{




cB. 120 o 150 (TosbKO ANs 3/1eMEHTOB peLUeTKy) H 0,857 ’

cB. 150 o 200 (TOsbKO ANs 3/1eMEHTOB peLUeTKu) 0,80{

10.2.2 Pagunycbl MHEPLUM CEYEHWI i ANIEMEHTOB CTPYKTYPHbIX KOHCTPYKLMIA Mpu
onpegeneHnn rMBkocTy cnegyeT NPUHUMATb:

NS CXaTo-U3rMbaeMblX 3MEMEHTOB - OTHOCUTENbHO OCW, NepreHAVKYNSPHON K
WM napannenbHoi NAOCKOCTU M3rmba (i =i, unm =iy ); B ocTarkHbIX Cry4asx -

MUHUMATbHBIMU (= Iy ).

10.2.3 PacyeTHble AnvHbI fgf W paguycbl MHEPLIMM CEYEHUI | CXATbIX, PACTSHYTbIX
N HEHarpyXeHHbIX 3MEMEHTOB NMPOCTPAHCTBEHHbIX KOHCTPYKUUA (pucyHok 15) us
OAVHOYHbIX YTONMKOB MPpW onpeaeneHnn rbkocTu cneayet NpUHUMaTh No Tabnmuam
27,28 1 29.

10.2.4 [na onpefeneHns pacyeTHbIX ANIMH PackocoB MO PUCYHKY 15, B, mpu
npukpenneHmn unx 6e3 acoHOK K pacrnopke W MOsiCy CBapHbIMW LUBAMW WM
6onTamn (He MeHee [ByX), PacMONOXeHHbIMW BAOMb packoca, 3HaYeHve

koaddMLMeHTa pacyeTHOW ASMHbI kg criegyeT npuHumartb no Tabnvue 29 npu
3HaveHun n "fo 2". B cnyvae npuKpenneHus ux KOHL0B OfHVMM BornTom 3HadeHne

i crnepyeT npuHMMaThb no Tabmmue 29 aAns npvkpenneHns "OgHum 6ontom 6e3
acoHKK", @ NpU BbIYUCIIEHUN 3HAYEHUA i’gf no tabnuue 27 BmecTo [y cnegyet

npvHumMath 0,5(1+ [y ).

10.2.5 PacuyeTHble AnMWHbI fgf W paguycbl WHEPLMM i 3NeMeHTOB M3 Tpyb wnm
napHbIX YrofnkoBs criegyeT npuHuMate cormacHo 10.1.1-10.1.3.

PucyHok 15 - CxeMbl NpOCTPaHCTBEHHbIX pelleTyaTbiX KOHCTPYKLUIA

a) 9] 8)
N
\
W
o4 4[ J -al /\
Ie la
r} R) D]
A

d[ K .:[

a), 6), B) - C COBMELEHHbIMA B CMEXHbIX TpaHsaX y3namu; r), A) - C
HECOBMELLIEHHBIMU B CMEXHbIX FPaHsIX y3ramu; €) - C 4aCTUYHO COBMELLEHHbIMU B
CMEXHbIX rpaHsx yanamu

PurcyHok 15 - CxeMbl NPOCTPaHCTBEHHbIX PeLLeTHaTbIX KOHCTPYKLINA

Tabnuua 27

OnemeHTbI CxaTtble n || PactaHytble
NPOCTPaHCTBEHHbIX HeHarpyXeHHble 3MIEMEHTbI
KOHCTPYKLIWIA 3M1EMEHTbI

Iy ! Iy !
Mosica:
no pucyHky 15, a), 6), B) B . ; .

m Timin m Tmin
rio pucykky 15, r)’ ,Cl,) 0q73£m I.mz'n 0~73£m I.mz'n




no pucyHky 15, e) 0,641, byin 0,641,
Packocbi:

no pucyHky 15, a), a) Wbz, bt L)
2()3 pucykky 15, 6),8), 1), || |\ ;. . i
Pacnopku:

no pucyHky 15, 6), e) 0,801, foin -

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

Tin

I.mz'n (ix )

Tin

29.

Mpumevanus

CKpenrneHbl Mexay coboin.

PaBHOMOJIOYHbIX YrOSIKOB.

rpaHu KOHCTPYKLIWN.

O6o3Ha4YeHusi, npuHsimbie 8 mabnuye 27 (pucyHok 15):

l4. - yCrioBHasi AnvHa, NpyHuMaemas no Taénuue 28;

g - KOIOMUMEHT pacyeTHOM ANMHBI packoca, NPUHUMAaEMbIN No Tabnmue

1 Packocbl Mo pucyHky 15, @), A) B TOuKax nepeceveHunss OomkHbl ObiTb

2 3HayeHve J’gf AnNs pacnopok no pucyHky 15, B) npuBeneHo Ans

3 B ckobkax npuvBegeHbl 3HaveHus fgf Wi ANns packocoB M3 MIOCKOCTU

Tabnuua 28

KoHcTpykuus yana
nepeceyeHnst  9IIEMEHTOB
peLeTku

YcrosHas AnvHa packoca 4, npu

NOAAEPHBAIOLLEM dTIEMEHTE

pacTsiHyTOM HepaboTaloLem

cXaTtom

Ob6a CTepXHS He
npepbiBatoTCcs

MoppepxvBatowmii 3remMeHT
npepbiBaeTcs "
nepekpbiBaeTcst  (pacoHKowm;
paccmaTpuBaeMblil dNeMeHT
He npepbIBaeTCA:

B KOHCTPYKLMAX NO PUCYHKY
15, a)

B KOHCTPYKLMSIX MO PUCYHKY
15, A)

Y3en nepeceyeHus
3MIEMEHTOB  3aKpenneH ot
CMeLLeHNst U3 MIocKoCTH
rpaHu (guadparmoit u T.n.)

Ia 1,314

1,31 1,61,

(A750.150) | (1 9,011,

iq

g g

0,874




O6o3Ha4YeHue, npuHsimoe 8 mabnuye 28 (pucyHok 15):
2= dyy yindg g yuinfen)

me fm,mj_n n Id,mj_n - HanMeHbllme MOMEHTblI MHEepLUn cevYeHus nosca u
packoca COOTBETCTBEHHO.

Mpumeyanwe - Mpu n<1 1 n>3 B chopmynax Tabnuubl cregyeT nNpuHUMaTb n
=11 n =3 COOTBETCTBEHHO.

Tabnuua 29
Mpukpennexve 3HaueHve n z
PACKOCA K NOSCaM 3Hayenve Wy npu { iy, , paBHOM
0o 60 ce. 60 pgo || ce.160
160
CBapHbIMK weamu, ([ do2 1,14 0,54+36 0,765
6ontamn (He MeHee i
ABYX), AU
pacnonoXeHHbIMK
BAOMb packoca
CsbllLe 6 1,04 0,54+28,8 0,740
Eihd
OpHum  Gontom  6e3 || Mpn nobbix || 1,12 0,64+28,8 0,820
acoHkmn 3HaYeHuAX ;
Imj.n ”‘

O603HayeHus:, npuHsimbie 8 mabnuye 29:

n - no Tabnuue 28;

! - pnvHa, NpUHUMaemasl paBHOM: £z - AN packocoB Mo pUcyHky 15, 6), B),
r), e); 43, no Tabnuue 28 - AN PackocoB Mo pucyHky 15, a), 4).

Mpymeyanns

1 3Havenve Ly npu 2=x =6 cnegyeT onpedensTb  NMHENHON
VHTepnonauuen.

2 Mpyv NpUKpEenneHn OQHOMO KOHLLA packoca kK nosicy 6e3 (pacoHOK CBapKoW
wmn BorTamuy, a BTOPOro KOHUA - Yepe3 racoHKy, KOIpdmMLMEHT pacyeTHOWM
OJMHbI packoca criedyeT npuHMMaTtb paBHbiM 0,5(1+LL;); Npyu npukpenneHun

060MX KOHLIOB packocoB Yepes acoHkm - g =1,0.

10.3 Pac4éTHble ANUHbI KOJTIOHH (CTOEK)

10.3 Pac4yeTHble AnyHbI KOMOHH (CTOekK)

10.3.1 PacueTHble AmMHbl fof  KOMOHH (CTOEK) MOCTOSHHOTO CEHEHWUst WM
OTAENbHBIX Y4aCTKOB CTYMEHYATLIX KOTNOHH CReayeT onpeaensTs no opmyre

lgp =1, (140)

rae { - 4NvMHa KOMOHHbI, OTAENbHOro y4acTKa ee unm BbiCoTa 3Taxa;

H - KoathbdMUMEHT pacyeTHOM ANMHbI.



10.3.2 Tpn onpepeneHnn KO3MMLMEHTOB PacYeTHOW ASMHbI KOMOHH (CTOEeK)
3HAYEHMSA NPOZONbHLIX CUM B 3fIEMEHTaxX CUCTEMbl criedyeT NpuHUMaTh Ans Toro
CoYeTaHusi Harpy3ok, Asi KOTOPOro BbIMOMHSIETCS MPOBEPKA YCTOMYMBOCTM KOJOHH
(cToek) cormacHo pasgenam 7 n 9.

3HaveHnst kKoadMLMEHTOB pacHeTHOW ANMHbI H Anst KOMOHH NOCTOSHHOTO
ceyeHuss U oTAenNbHbIX YYaCTKOB CTyNeHYaTbiX KOMOHH Mpu MoGbiX CoveTaHusx
Harpy3oKk MPUHMMAIOTCS KakK AN KOJIOHH MOCTOSIHHOMO CEYEHWs UM OTAENbHbIX
y4acTKOB CTyNeHYaTbIX KOMOHH B PacCUWUTbIBAEMON KOHCTPYKLMM MpU codeTaHum
Harpy3oK, 4aloLeM HamGorbLLMe 3HaYEHUA NPOAOSIbHBLIX CUT.

Mpn 3TOoM Heo6XxoaUMO pa3nuyaTtb HeCBOGOAHbLIE (PacKpenneHHbIe) pambl, Y
KOTOPbIX Y3Ibl KPEMIeHUst purernei K KorioHHaM He UMeoT cBoGoabl nepemeLLeHnst
B HanpaBneHWW, MeprneHauKYNsSpHOM K OCK KOSOHHbI B MIOCKOCTW pambl, U
CBOGOAHbIE (HEPACKPENIEHHbIE) PaMbl, Y KOTOPbIX TaKUE NEPEMELLEHNSI BO3MOXHbI
(cm. pucyHok 1).

10.3.3 KoadhdmuumeHTbl pacHeTHOM AnnHbI H KOMOHH (CTOEK) MOCTOSIHHOTO CeYeHust
cneayeT onpefensTb B 3aBUCMMOCTYM OT YCIIOBWIA 3aKPENmeHns WX KOHLIOB W BUaa
Harpysku. [insi onpefeneHHblX CXeM 3aKpenmneHus KOHLUOB W BuAa Harpyskut
3HayeHus K npueeaeHbl B Tabnmue 30.

Ta6mmua 30
Cxema
3aKpen- N /
neHus ! /
KOJOHHbI ,r; |
(cToiikm) n
n  Bug
Harpysku
[ 1,0 0,7 0,5 2,0 1,0 2,0 0,725 1,12
KoadhdmumeHTbl pacHeTHON AnWHbI KOMOHH (CTOEK) MOCTOSIHHOrO CEYeHUst C
YMpYrum 3akpenseHrem KOHLLOB CrieayeT onpeaensiTb no dopmynam, npuBeaeHHbIM
B CBOAE NpaBWin N0 NPOEKTUPOBAHMIO CTarbHbIX KOHCTPYKLIWIA.
10.3.4 KoaddMUMeHTbl pacyeTHOM AMnWHbI # * KOMOHH MOCTOSIHHOTO CeYeHust B
NMIockocT cBODOOAHBIX MM HECBOOGOAHLIX paM MpW OQWHAKOBOM HarpyXeHum
y3r10B, PacnofioXeHHbIX B OAHOM YpOBHe, credyeT onpedenstb no chopmynam
Tabrmubl 31. B cBOGOAHBLIX pamax Mpu XeCTKOM KPEnSieHUN OCHOBAHWIA KOSOHM
(0,03= p =50) M LWAPHUPHOM KPEMMEeHWN purenen K BEpXHUM KOHLiaM KOIOHH B
dopmyniax (142) n (143) cnenyeT npuHumate n=0.
* TekCT [OKyMeHTa COOTBETCTBYET opurmHany. - [pumevanve msrotoButens
6a3bl AaHHbIX.
Tabnmuya 31
Cxema pambl MapameTpbl KoadhdmumeHT pacyeTHON AnvHbI

p n
CBob6oaHble pambl
r =0 £
N P 1 n=2 1+ 2% ()
[ ke
]
lN 1o |V
I L <
W,
‘-'» f; e ’2 0




k(a +mg)

k+1
k=2
3 - = it 0.56
N N R =o o mt 142
I 1 b= arom
A I -
7;7 ! 7
N In NN
I A o <
o o ll e b i
k(a +aug)
k+1
k=2
BepxHun atax
Ky +p3) 2k +r3) | Mpn 2202
k+1 k+1
_ (p+0,68)/n+0,22
W= 06820 +0.9)(n 1 0.08) 10.1n
; (143)
CpenHuii aTax npu n>0,2
Kz + 272l ki +ag)
E+1 k+1
HwxHUN aTax
ki1 +p2) || &Gy +m) M_(p+0,63).."n+0,28_
B A 5% k+1 £+l Jorp 03 +01z
N [N [N [N [Nx (144)
v I ¥ $1.41: %
L[ & I I K =
~
I I | 1o
%: %r. A
YacTHble cnyyan
s ], = ¥ =
L T e
o oo
p=0 Ot 0,03 go L= 215 n+0,22
02 ﬂ
.0,2
Cs. 0, L=20 n+0,28
ke
003<p=50 || ® W )

R Jp(p+091+01




p=mw Ot 0,03 po —191 140,22
02 R Y

Cs.0,2 n+028
p= =

HecBo6oaHble pambl

BepxHun atax

s [14+0,46(p +x)+0,13pn
V140,93(p+1)+0,71pn
(145)

05(p1+pa) || m +ag

CpenHuii aTax

05(p +p9) 0,502 +rq)

HwxHU aTax

(p1+p2) 0.50m +x3)

Hacmubie criyqau

p=0 I _W
¥ § 1 S YT
4
4
- i 2+154%

£ L 51 %
L L4 I

oy W o,om

L L =

Obo3HadeHus1, npuHsmbie 8 mabnuue 31:

I, I w iy, I3 - MOMEHTBI MHEpLWM CeYeHUsI pyrenei, NMPYMbIKAIOLX COOTBETCTBEHHO K BEPXHEMY W
HIKHEMY KOHLLY NPOBEPSEMON KOMOHHbI;

I, I, - COOTBETCTBEHHO MOMEHT MHEPLIMM CEYEHS 1 ANIMHA NPOBEPSEMON KOMOHHbI;

I, 1lj, I - nponeTbl pambl;
k - 4ncrno nponeTos;

Islfc - ISQ‘EC ) - lrz‘l‘f‘c: . IJ'Q‘EC
; BI= ; P1= .
I 1,1 4 Il

=
[

MpumeyaHne - Ona KpaiHel KOMoHHbI CBOGOAHON MHOronporneTHol pambl koadduumeHT K crnegyet
onpeaensTb NpU 3HA4YEHNUSAX P U N Kak ANS KONOHH OOHOMNPONETHON pambl.




10.3.5 Tpn oOTHOWeHUN H /B =6 (me H - nonmHas BbIcOTa CcBOGOAHOM
MHOTO3T@XHON pambl, B - wWupvHa pambl) AomkHa ObiTb npoBepeHa obLuas
YCTOMYMBOCTb pambl B LEMIOM KakK COCTaBHOrO CTEpXHS, 3alleMIIeHHOro B
OCHOBaHUM 1 cBOHGOJHOTO BBEPXY.

10.3.6 MNpy HeEpaBHOMEPHOM Harpy>XeHWM BEPXHMX Y3MOB KOJIOHH B CBOBGOAHON
OHO3TAKHOM pame M HanM4mnm >keCTKOro AUCKA MOKPbITUS UM NMPOAOIIbHbBIX CBS3e

Mo BEepPXy BCEX KOMOHH KO3(MUMEHT pacyeTHON [AnmMHbl Hg  HamGonee
Harpy>xeHHO KOMOHHbI B NIOCKOCTY pambl CrnefyeT onpeaensts no dopmyrne

1.2 N
Hor =H LEO,T, (146)
NCZIJ'

roe B - ko3 LMEHT pacyeTHOWM AnMHBI NPOBEPSIEMON KOMOHHbI, BbIMUCHEHHbIV
no coopmynam (141) n (142);

I, N, - MOMEHT uHepuuu cedyeHus U ycurme B HauBoree HarpyKeHHoM

KOJTIOHHE paCCManI/IBaeMOIZ pamMbl, COOTBETCTBEHHO;

>N, 2 I - cyMMa pacyeTHbIX YCUIMA U MOMEHTOB WMHEPLIMM CEYEHUI BCEX
KOMOHH paccmaTpuBaeMoi pamMbl U YeTbIpeX COocedHux pam (Mo ABE C Kaxoow
CTOPOHbI) COOTBETCTBEHHO; BCE YCWUMWSI credyeT onpedenaTb MNpu TOM e

CoYeTaHun Harpy3ok, KOTOpoe Bbl3blBaeT ycunme Nc B nposepﬂemoﬁ KOJIOHHE.

10.3.7 KoahdmumMeHTbl pacyeTHOW AnuHbl K oTAenbHbIX y4acTKOB CTyneH4YaTbix
KOJIOHH B MIIOCKOCTM paMbl CriefyeT onpeaensTb CormacHo npurnoxernio N nmm Ha
OCHOBE pacYeTHOW CXeMbl, y4YMTbiBaKOLENn (akTuyeckne ycroBusi 3akpernsieHus
KOHLLOB KOMOHH ¢ y4eTom 10.3.1 1 10.3.2.

Mpu onpepeneHny KO3IQMMLMEHTOB pacyeTHON AMWHbI K Ans cTyneHvaTbix
KOIIOHH paM OfHO3TaXKHbLIX MPOU3BOLACTBEHHBLIX 34aHWIA HE YYUTLIBAETCS BIMSIHUE
CTENEHV 3arpyeHnst 1 XEeCTKOCTU COCEOHUX KOMOHH; AMNs MHOTOMPOMETHbIX paM (C
YuCrioM MporeToB ABa U 6oriee) Mpu HamMyMM XKECTKOrO AWCKA MOKPbLITUS WK
MPOJOSbHBLIX CBSA3EN, CBA3LIBAIOLMX MOBEPXY BCE KOMIOHHbI M 06EecrneynBaomx
MPOCTPaHCTBEHHYIO PabOoTy COOPYXEHWs, pacyeTHble AfMHbI KOMOHH Ccrieayet
onpefenaTh Kak A CTOeK, HEMOABIKHO 3aKPENrieHHbIX Ha YPOBHE purereil.

10.3.8 KoadpdmumeHTbl pacyeTHOM AnumHbl K, onpedeneHHble ANs  KOMOHH
CcBODOAHbIX OAHO3TAKHBIX (MPU  OTCYTCTBUM JKECTKOTO [AWCKa MOKPbITUS) U
MHOTO3TaXHbIX paMm, CredyeT yMmeHbluaTb YMHOXEeHMeM Ha KoaddmuneHt W,
onpeaensiemMbli no opmyrne

w=1-ofl— (/52 P, (147)

rae a=055-0.9p+0,256;
=R/ tm =5

3peck 0603Ha4eHo:
B=1-M FM =0,2; m=MANT,);

A - YCrNOBHasi IMOKOCTb KOMNOHHbI, BbIYMCTEHHAst C y4eTom TpeboBaHuin 7.3.2 n
7.3.3.

PacuyeTHble 3HayeHus npoponbHon cunbl N n usrmbatowero momeHta M B
paccuyuTbiBaeMoi cBO60AHON paMe criefyeT onpeaensTb cornacHo 9.2.3.

3HaveHve uarmbatolero MomeHTa M; criepyeT onpefenstb AfS TOTO e
COYETaHVsi Harpy3ok B TOM K€ CEYEHWUW KOJOHHbI, rhe AEeUCTBYeT MOMeHT M,
paccmaTpuBas pamy B 4aHHOM pac4YeTHOM Crlydae Kak HECBOBOAHYHO.

10.3.9 PacyeTHble O/MHbI KOMOHH B HanmpaBfeHWy BAOMb 3A4aHWs (M3 NIOCKOCTU
pambl) criefyeT MpUHUMaTb PaBHLIMM PACCTOSIHUAM MexXay 3aKpenmneHHbIMU OT
CMELLEHUS 13 NMOCKOCTU paMbl TOYKaMu (oropamMu KOSoHH, NOAKpaHoBbIX Garnok u
NOACTPONUIIbHLIX (bepM, y3namu KpensieHust CBsi3ei U purenein u T.n.) wm
onpefensTb Ha OCHOBE PACYETHON CXeMbl, YYUTLIBAOLEN (haKTUYECKME YCIIoBUS
3aKpensieHns KOHLL0B KOMOHH.



10.3.10 PacuyeTHyio AnMHY BeTBeW MNIIOCKUX OMOP TPaHCMOPTEPHbIX ranepen
cregyeT NPUHUMATL PaBHOW:

B NPOAOIIbHOM HarnpaeBneHun ranepeu - BbICOTE onopbl (0T HM3a 6asbl A0 OCK
HWKHEro nosica depmbl wnM - BarnkuM), YMHOXEHHOW Ha  Ko3pdmUMeEHT H.,
onpegensiemMblii Kak Ansi CTOEK NMOCTOSIHHOrO CeYeHWsi B 3aBUCMMOCTM OT YCIIOBUI
3aKpENEeHNst UX KOHLIOB;

B MOMEPEYHOM HanpaBrneHny (B NIIOCKOCTW OMOpbl) - PacCTOSIHUIO Mexay
LIeHTpamu y3rioB; npy 3TOM AorkHa GbITb NpoBepeHa obLuas YCTOMYUBOCTbL OMopbl
B LIENIOM KaK COCTaBHOrO CTEpXHsl, 3alLEMIIEHHOTO B OCHOBaHUM W CBOGOAHOrO
BBEpXy.

10.3.11 OnpefeneHne pacyeTHbIX AJIMH KOMOHH (CTOEK), B T.4. CXaTblX 9NIeMEHTOB
NPOCTPaHCTBEHHbIX peLueTyaTbIx KOHCTPYKLUA, c MCnosnb3oBaHeMm
cepTUMLMPOBaHHBIX NPOTPaAMMHbBIX BbIYUCIIMTENbHBLIX KOMMIIEKCOB BbINOMHAETCS
B MPeAnorioXeHnn ynpyron paboTbl cTanm no HegedopMMPOBaHHON CXEME.

10.4 NpepenbHbie TMGKOCTU 3NIEMEHTOB
10.4.1 TubkoCcTn 3nemMeHToB l=fgf /i He [OSKHbI NpeBbIWAaTb MpeaerbHbIX
3Ha4YeHun A, , NnpuBedeHHbIX B Tabmvue 32 AN CKaTbiX 3MIEMEHTOB U B Tabrmue

33 - Ans pacTaHyTbIX.

10.4.2 [Ins aneMeHTOB KOHCTPYKLIMIA, KOTOpble COrnacHo npuroxeHuto B oTHocsaTcsa
K rpynne 4 B 34aHMsAX U COOpYxXeHusx Bcex knaccoB no FOCT 27751, 3HayeHue
npegernbHol rmékocTu noebiwaeTcs Ha 10%.

Tabrmua 32

OnemeHTbl KOHCTPYKLIWA MpepenbHas
rMBKOCTb CXATbIX

3M1EMEHTOB A,

1 lMosica, onopHble packocbl W CTOWKW, nepegaroLme
OMOpHbIE peakuum:

a) nnockux depMm, CTPYKTYPHbIX  KOHCTpykuui 1 || 180-60
NPOCTPAHCTBEHHbLIX KOHCTPYKLMA M3 TpyG WnM napHbiX
YrornkoB BbICOTOM A0 50 M

6) NPOCTPAHCTBEHHbIX KOHCTPYKUWIA W3  OAUHOYHBIX || 120
YrornkoB, a TaKkXe MPOCTPaAHCTBEHHbIX KOHCTPYKUMWA W13
TPYO M NapHbIX YrofikoB BbICOTOW CB. 50 M

2 3remMeHTbl, KpOMe yKa3aHHbIX B Mo3nuusax 1u 7:

a) nnockux depm, CBapHbIX MPOCTPAHCTBEHHbIX 1 || 210-60
CTPYKTYPHbIX KOHCTPYKLUMA U3  OAMHOYHbLIX  YrOfKOB,
NPOCTPAHCTBEHHBIX U CTPYKTYPHBIX KOHCTPYKLUA U3 Tpyo
M NapHbIX Yronkos

6) NPOCTPaHCTBEHHbIX M CTPYKTYPHbIX KOHCTPYKUWA u3 || 220-40c
OOMHOYHbIX YTOMKOB C 6OMTOBLIMW COEAUHEHUAMU

3 BepxHue nosica dpepm, He 3akpenneHHble B npouecce || 220
MOHTaxa (npepernbHytlo rMBKocTb Mocne 3aBepLueHus
MOHTaXa criedyeT NpUHMMaTh no noauumn 1)

4 OCHOBHbI€ KOMOHHbI 180-60 ¢t

5 BTopocTeneHHble KOMOHHbI (CTOVKM dhaxeepka, coHapei || 210-60 o
M T.N.), O3NEemMeHTbl peLUeTKW KOMOHH, 3MeMeHTbI
BepTVKarbHbIX CBA3EW Mexay KOMoHHamu (Hibke 6arnok
KpaHOBbIX NyTen)

6 OnemeHTbl CBsi3el, KPpOMe yka3aHHbIX B nosvumu 5, a || 200
TaKKe CTEPXHW, CryXalme ANS YMEHbLUEHWUsS pacyeTHON
ONMVHBI  CXAaTbIX CTEpPXHEW, W [pyrve HeHarpyxeHHble
3MEMEHTbI, KPOME yKa3aHHbIX B No3uuum 7
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7 Cxartble " HeHarpyxeHHble 3reMeHTbI
NPOCTPAHCTBEHHbIX KOHCTPYKLUI TABPOBOIO 1 KPECTOBOMO
CeYeHU, MNOABEPKEHHble  BO3LEUCTBUIO  BETPOBbLIX
Harpy3ok, npu npoBepke MBKOCTM B BepTUKanbHOM
MriocKocTH

150

Obo3sHayeHue, npuHsmoe 8 mabnuue 32:

N

E=——"""— - KOI(PMUMEHT, NPUHUMAEMbIA He
ARy,

meHee 05 (B

COOTBETCTBYIOLLMX Cyvasix BMECTO ¥ criedyeT npuHUMaTh @, ).

Tabnuua 33

OreMEHTbI KOHCTPYKLWIA MpepenbHas TMOKOCTb PaCTAHYTbIX 3MEMEHTOB

A, Npuv BO3OENCTBUM Ha KOHCTPYKLIMIO Harpy3oK

6 Tllosica wun onopHble || 250 -

packochl cToek n
TpaBepc, TAMM TpaBepc
onop TNMHUIA
anekTponepegayu,
OTKPbITbIX
pacnpefenuTenbHbIX

YCTPOWCTB W KOHTaKTHbIX
ceTew TpaHcnopTa

7 OnemeHTbI onop nmHui || 350 -
anekTponepenayu,
OTKPbITbIX
pacnpegenurernbHbIX
YCTPOWCTB W KOHTaKTHbIX
ceTten TpaHcnopTa,
KPOME  yKasaHHbIX B
no3anumusax 6 n 8

AVHaMUYECKUX, cTaTuyeckmx || oT  KpaHoB
NPUMOXEHHbIX (cm.
HernocpeacTBEHHO npum.4) wu
K KOHCTPYKLLMK »XeneaHo-
[OPOXHBIX
COCTaBOB

1 TMMosica wn onopHble || 250 400 250

packocbl NMockux cepm

(Bkmtovasn TOPMO3Hble

depmMbl) U CTPYKTYPHbIX

KOHCTPYKLNN

2 OnemeHTbl depm u || 350 400 300

CTPYKTYPHbIX

KOHCTPYKLIMIA, Kpome

yKa3aHHbIX B no3uuum 1

3 HwikHue nosica 6anok u || - - 150

depm KpaHOBBbIX MyTe

4 Onementbl || 300 300 200

BepTUKanbHbIX  CBsi3en

Mexay KOMoHHamu (Huxe

6anok KpaHoBbIX NyTei)

5 Tlpoune anemeHTbl || 400 400 300

cBsizen




8 OnemeHTbl - -
NPOCTPaHCTBEHHbIX 150
KOHCTPYKLIMA  TaBpOBOrO
N KPecTOBOro ceyeHui (a
B TsArax TpaBepc oOrop
NVHWIA anekTponepedayn
" 13 OAMHOYHbIX
YTOMKOB), MOABEPXKEHHbIX
BO3[E/ICTBMIO BETPOBbIX
Harpysok, nmpu nposepke
mbkocTn B
BEPTMKanbHOM NII0CKOCTH

MpumevaHnsa

1 B KOHCTPYKUUSIX, HE MOABEPraloLLMXCA AMHAMUYECKUM BO3AENCTBUAM,
TMGKOCTb PaCTSIHYTbIX 3MIEMEHTOB CreayeT NPOBEPSITb TONMbKO B BEPTUKAmbHBIX
NIOCKOCTSX.

2 [Ina aneMeHTOB CBsA3el (Mo3vuusa 5), y KOTopbIX Nporvd nog AercTBreM
cobcTBeHHOro Beca He npesebllwaet /150, npu BO3AENCTBUAN Ha KOHCTPYKLUIO

CTaTU4ecKUX Harpysok npuHumatot A, =500.

3 TMBKOCTb PacTSHYTbIX SIEMEHTOB, NOABEPTHYTLIX NpeABapUTENbHOMY
HanpsHKeHUIO (TSHKU C Tanpenamm), He orpaHMYnBaeTCs.

4 3HayeHus NpefenbHbIX TMBKOCTeN cnegyeT NPUHUMATL NpU KpaHax rpynmn
pexumoB pabotbl 7K (B Lexax MeTannyprudeckux npousBoacts) u 8K B
cootBetcTBuM ¢ CI120.13330.

5 [na HwkHUX nosicoB 6anok 1M depM KpaHOBbIX NyTel npy KpaHax rpymn
pexxvmoB paboTbl 1K-6K npuHumatoT A, =200.
6 K avHaMm4eckum Harpyskam, MpUMOXeHHbIM HENoCpefACTBEHHO K

KOHCTPYKLIMM, OTHOCATCS Harpysku, NpvHUMaeMble B pacyeTax Ha ycTarnocTb
WM ¢ y4eTom koadpdmumeHToB anHammyHocTn no CI120.13330.

11 PacyeT NMCTOBbLIX KOHCTPYKLMMA

11.1 PacueT Ha NpO4YHOCTb

11.1.1 PacyeT Ha NpPOYHOCTb JMCTOBbLIX KOHCTPYKLMWIA (0GOMOYEK BpaLLeHMs),
HaxoasLyxcs B 6€3MOMEHTHOM HanpsKEHHOM COCTOSIHWW, CriedyeT BbIMOMHSATH Mo

dopmyne

2 2 2
X Ty = 0xTy + 0y + 3Ty =1, (148)
e

rne Sy n Gy - HOpManbHbIE HaNPSXKEHUS MO BYM B3aUMHO MepneHaNKYNSPHLIM
HanpaBneHusim;

Y. - KO3(PULMEHT ycrioBuit paboTbl KOHCTPYKLWIA, Ha3Havyaembli B
cooTBeTcTBUM C TpeboBaHusimm CI143.13330.
Mpy aToM abCoMOTHBIE 3HAYEHWUSI FMABHBLIX HAMPSHKEHU AOIKHbI GbiTh He

6ornee 3HaYeHUI pac4ETHbIX COMPOTUBIIEHUIA, YMHOXEHHbIX Ha Y .

11.1.2 HanpsbkeHuss B GE3MOMEHTHbIX TOHKOCTEHHbIX OOornoyYkax BpaLLeHus
(pvcyHOK 16), HaxoO4AWMXCS NOA AOABIIEHUEM >MAKOCTW, rasa WM Cbinyyero
MaTepuana, criegyeT onpeaensTb no dopmynam:

F
o= (149)
2Mrtcos b
oy=(pli-oin)n, (150)

rae ©; U o; - COOTBETCTBEHHO MepuanoHanbHOE U KOmbLIEBOE HanpsXXeHus;
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F - npoekuysi Ha oCb Z-z 06OMOYKM MOMHOTO PACYETHOTO AABIIEHNS, AEVCTBYIOLLErO
Ha YacTb 060M0YKM @iz (CM. pUCYHOK 16);

rv B - paguyc v yron, nokasaHHble Ha pucyHke 16;
t - TONWWHa 060M0YKY;

P - pacyeTHOE AaBrEHNe Ha NOBEPXHOCTbL 0GOMOYKMY;

4, 7 - PaANyChbl KPUBU3HBI B IMaBHbIX HANPaBReHUsX CPeAUHHOM NOBEPXHOCTM
oboroyku.

PucyHok 16 - Cxema 0605104ku BpaleHus

PucyHok 16 - Cxema 060nouky BpalLeHust

11.1.3 HanpspkeHuss B 3aMKHYTbIX 6E3MOMEHTHbIX TOHKOCTEHHbIX 060orouvkax
BpaLLEHVsl, HaXOAALWWMXCS NOA BHYTPEHHVWM PaBHOMEPHbIM [aBrieHVeM, criefyeT
onpeaensTb no dopmynam:

ANA UMNMHAPUYECKUX 06onoYek

oy =pri(2t); oq=prit; (151)
Ons cepudeckmx obonovek

Oy =GCq = pri{2e); (152)
NSt KOHUYECKUX oboroyek

Br Br
oy = . Oy = 1
L Ztcosp’ 4 toos P’ (153)

TOE P - Pac4ETHOE BHYTPEHHEE [aBMEHNE Ha EAWHULY MOBEPXHOCTM 06OMOYKM;

r - paguyc CpeauHHON NOBEPXHOCTU 060mMoYkM (PUCYHOK 17);

B - yron mexay obpasytoLLeit KOHyca 1 ero 0Cblo Z-Z (CM. PUCYHOK 17).

PucyHok 17 - CxeMa KOHU4ECKOW 0601104KM BpaLeHus

PucyHok 17 - Cxema KOHUYeCKoW 060MoYKn BpaLLeHNs



11.1.4 TMpy npoBepke NPOYHOCTM 0BOMoYeKk B MecTax M3MEHEeHUs1 ux hopMbl Unn
TOMLMHBI, @ TaKXXe U3MEHEHMUS Harpy3Ku CIIEQYET YYUTLIBATb MECTHbIE HaNPsKeHWs

(kpaeBout adpekT).

11.1.5 Hanpsxxennsas un ycunms B obonodvkax mnoboi koHdurypaumm crnepyet
BbIMOMHATL B COOTBETCTBMM C TpeGoBavuamu 11.1.2-11.1.4, a Takke cC
UCMOMb30BaHEM CEepPTUGMLIMPOBaHHBIX MPOrpaMMHbIX KOMMIIEKCOB MpU pacuyeTax
MO NPOCTPAHCTBEHHOIN pac4eTHOM cxeme.

11.2 Pac4yéT Ha ycTOM4YMBOCTb

11.2 Pac4eT Ha ycTOM4YnBOCTb

11.2.1 PacyeT Ha yCTOMYMBOCTb 3aMKHYTbIX KPYrOBbIX LIUIMHAPUYECKMX 06onovek
BpALLEHVsi, PaBHOMEPHO CXaTbIX NaparrernbHO 06pa3yloLmMm, creayeT BbiMONHATb

no copmyne

il

=1, 154
Gc:r,l'}'c: ( )

rae <) - pacyeTHoe HanpsixeHne B obonouke;

Cgr 1 - KPUTUYECKOE HanpshkeHWe, paBHOE MeHbLLeMYy U3 3HaueHui WR}. unm
cHifr (30ecbr - paguyc CpPEQVHHOM MOBEPXHOCTM 06OMouku; t - TornwmHa

o6orouku) npu # ¢ =300; npn rit =300 Cg 1 =cBtir.

3HaueHust koadpdmumeHtoB W npu 0« #/f =300 crnegyeT onpenensTe no
dopmyne

Ww=097-(000025+ O,QSRJ,IE)HL (155)
3HaveHns koadpdmLmeHTa ¢ creayeT onpeaenaTb no Tabnuue 34.

Tabnuua 34

rt || 100 200 300 400 600 800 1000 1500 || 2500

c 0,22 | 0,18 | 0,16 | 0,14 (| 0,11 | 0,09 | 0,08 0,07 0,06

B cnyyae BHELEHTPEHHOro CxaTusi napasnnernsHo obpasylowyM UM YncToro
u3rvba B AMaMeTparnbHOM NIOCKOCTU MPU KacaTerlbHbIX HarnpskeHWsiX B MecTe
HanbornbLIEro MOMEHTA, He MPEBbILAILLMX 3HAYEeHUSs 0,0TE(zIr)m, HanpshxeHne

Cgr 1 AOMKHO 6bITb yBenmyeHo B (1,1-0,1 gifq) pasa, e o - HaWMeHbllee
HanpshkeHve (pacTsrvBatoLLye HanpsHKeHUsI CUUTaTb OTpULLaTENbHLIMY).

11.2.2 B Tpybax, paccuuTbiBaeMbiXx Kak CXaTbleé UMM BHELEHTPEHHO CxaTble

CTepkHM npw  ycroBHon mmbkocTy A=A R,/ EF nomkHO 6biTb  BbINOMHEHO
ycrosve

rit<m [BIR, . (156)

Takne TpyObl CriegyeT pacCuUMTbiBaTb Ha YCTOWYMBOCTb B COOTBETCTBMM C
TpeboBaHusMK pa3genoB 7 1 9 HE3aBUCMMO OT pacyeTa Ha YCTOMYMBOCTb CTEHOK.
PacyeTr Ha yCTOMYMBOCTb CTEHOK OECLLOBHbIX WM 3MEKTPOCBapHbIX TPYD He
Tpebyercs, ecrnM  3Ha4yeHus r/f  He MpeBbILAOT  MOMOBWHBI  3HAYEHUNA,
onpegensiembix no cdopmyne (156).

11.2.3 LunuHapuyeckas naHenb, onepras No AByM obpasylouym u ABYM Ayram
HanpaBnsoLLEe, PaBHOMEPHO CxaTtas BAOMb 00pasyroumx, npu b2f(r =20 (rme b

- LLMpWHA NaHenu, n3MepeHHas no Ayre HanpasnsioLLEi) AomkHa ObiTb paccymTaHa
Ha YCTOMYMBOCTb Kak MnacTuHKa no opmynam:

npy pacyeTHOM HanpskeHn © = 0,88,

be219dE o, (157)

Mpy pac4eTHOM HanpsbkeHun &= R,



b/ <37/ [T+500R, 1 E (158)

Mpn 0.8R, <G<R, Haubombluee OTHOLEHWE b/t CriesyeT onpenensith
TMHEVHON NHTepMonsLnen.

Ecrmn b2f(r £1=20, To naHenb crnefgyeT pacCuUuUTbiBaTb Ha YCTOWYMBOCTb Kak
oboroyky cornacHo TpeboBaHusm 11.2.1.

11.2.4 PacyeT Ha yCTOMYMBOCTbL 3aMKHYTOW KPYroBOW LIMMMHAPUYECKON 060MOYKM
BpaLLeHVa, Npu AeifCTBUM BHELUHEr0 PaBHOMEPHOMO AAaBIIEHWUS P, HOPMarbHOMO K
60KOBOW NOBEPXHOCTW, CriedyeT BbINOMHATL Mo dopmyre

G2 "f(Gcr,Q'Yc)El , (159)

rae Gy = prii - pacveTHoe KOrbLIeBOe HanpseHue B 060MoYKe;

Gcr,z - KpuTndeckoe HanpspkeHue, onpeaenaemoe no dpoplvlynaM:

npn 05=i/r=10

g = 0I5E(r 1) /1122, (160)
npu {ir=20
Goa = OITE I FY; (161)

npu 10 <ffr <20 HanpspkeHne O 2 criedyeT  onpenensaTb  NMHENHON
VNHTEPNonsiLnen.

3pech ! - AnvMHA ULUNMHOPUYECKO 060MOYKM.

Ta »e 060royka, HO yKpenmneHHas KorbLEBbIMM peGpamu, pacnonoXeHHbIMU C
Warom g = 0),5+ Mexay OCsiM1, orkHa GbiTb paccyMTaHa Ha YCTOWYMBOCTb MO
dopmynam (159)-(161) ¢ noacTaHOBKON B HUX 3HAYEHWSI S BMECTO { .

B aToM crnyyae AomkHO GbiTh YAOBNETBOPEHO YCMOBME YCTOMYMBOCTM pebpa B
CBOeWl NIOCKOCTH KaK CXaToro CTEpXHs cornacHo TpebosaHusm 7.1.3 npu N=prs un

pacueTHOW [A/mHe cTepxHsi ly =187, npu aTom B ceuenne peGpa criesyer

BKIIOYATH y4acTku oBoroukn wupuHon 3£ /EI Ry ¢ kawmgoit cTopoHbl ot ocu

pebpa, a ycroBHasi TMGKOCTb CTEPXHS k= ARy E pe nomkHa npesbiwars 6,5.
Mpy OBHOCTOPOHHEM pebpe XECTKOCTU €ro MOMEHT MHepuun criegyet

BbIYUCIATL OTHOCWUTENbHO OCKW, COBMajaloWen C Grkaiweih MNoBepXHOCTbIO
obonoyku.

11.2.5 PacyeT Ha yCTOMYMBOCTb 3aMKHYTOW KPYrOBOW LIMNMHOPUYECKOW 060MoYKM
BpaLLEHVsi, MoABEPKEHHON OAHOBPEMEHHOMY AECTBMIO Harpy3oK, ykasaHHbIX B
11.2.1 1 11.2.4, cneayeT BbINOMHATL MO chopmyre

(o "fccr,l +02"focr,2)"wc =, (162)

rae g1 AOMKHO OblTb BbIMKUCIEHO cornacHo TpebosaHusm 11.2.1 M T2 -
cornacHo TpeboBaHuam 11.2.4.

11.2.6 PacuyeT Ha YCTOMYMBOCTb KOHWYECKOW OOONIOYKM BpaLLUEHUst C YrIioM

KOHycHOCTU B=60°, cxatonm curom N Baorb ocu (pucyHok 18), cremyer
BbINOMHATL MO hopmyrne

NN =1, (163)
rae NC,. - Kputn4yeckasa cuna, onpegendaemas no d)opmyne

N, =6,286C,, ryves® B, (164)



3aech t - ToNLMHa 060MoYKY;

Cer 1 - 3HAYEHVE HANPSHKEHUS, BbIYMCNEHHOE cornacHo TpebosaHuam 11.2.1 ¢

3aMeHoli paguyca » Paguycom %, , paBHbIM

= (0,97 4017 ) cosh (165)
11.2.7 PacyeT Ha yCTOWYMBOCTb KOHUYECKOW OBOMOYKM BpaLLEHWst Npu AeicTBum

BHELLHErO PaBHOMEPHOrO AaBIIEHNSI P, HOPMArbHOrO K GOKOBOW MOBEPXHOCTW,
criefyeT BbINOMHATL Mo chopmyrne

G2 "r(Gcr,Q'Yc)El , (166)

PucyHok 18 - Cxema KOHU4YecKoW 06004KM BpalweHus noa geMcTeBuemM
NpPoAONbHOro YCUNUA cxatus

N
L]
B |
’ﬁ |
2 N
PucyHok 18 - Cxema KOHMYECKOM 0BOMoYkM BpalleHWst nog  AevcTBUEM

NpoAONbHOIo yeunma cxxaTtma

30€eCb T3 = Piy it - pacyeTHoe KOombLIeBOE HanpsixeHne B 06OMOYKe;

Cgr 2 - KPUTUYECKOE HaMpsbkeHue, onpeaersieMoe o opmyrne
Gopg = 0558 1y 1) (2412 (167)
roe %, - pagwyc, onpegensieMbii no copmyne (165);

h - BblICOTa KOHU4eCKOo 0605104k (MeXaY OCHOBaHUAMM).

11.2.8 PacueT Ha ycTOMYMBOCTb KOHUYECKOWM 060M0YKIM BpaLLeHUs!, NoaBEPXKEHHOM
OJHOBPEMEHHOMY [AEeWCTBMUIO Harpy3ok, ykasaHHelx B 11.2.6 n 11.2.7, cnegyet
BbIMNOMHATL NO dhopmyrne

(W1 Wy +Gyl Gy )Y, 1, (168)

rae 3HadeHuss &, 1 Oy 3 CRepyeT BbluMCHsATb No copmyram (164) u (167).

11.2.9 PacyeT Ha YCTOMYMBOCTb MOSHOW cdpepudeckoir obonouku (Mmm ee

cermeHTa) npu r/t =750 » AENCTBUM BHELLHETO PaBHOMEPHOTO [AaBrieHUs p,
HOpMarbHOro K ee MOBEPXHOCTW, CrieAyeT BbiNOoNHATL no dopmyne

oi(G Y, )€1, (169)

roe G = pri(2t) - pacyeTHOe HanpsXeHue;

Gg = 0,152/ 7 - KpUTUMECKOE HAMPSIKEHNE, MPUHAMAEMOe PaBHbIM He Goree Ry

3[€eCb I - paguyc CpeavHHON NOBEPXHOCTU cdepbl.

12 PacyeT aneMeHTOB CTaNlbHbIX KOHCTPYKLUN
Ha ycTanocTtb



12.1 O6wue NnonoxeHus pac4yeTta

12.1.1 Tpn NpPOEKTUPOBaHMM CTarbHbIX KOHCTPYKLMA U WX 3NeMeHToB (6anku
KpaHoBbIX MyTen, 6ankn pabovmx NroLwaaokK, aNeMeHTbl KOHCTPYKLMIA BYHKEPHBIX 1
pasrpy3o4HbIX dCTakajd, KOHCTPYKLWW Mop ABWraTer U Ap.), HenocpeacTBEeHHO
BOCMPVHVMAIOLLMX MHOTOKPaTHO AeWCTBYIOLWE MNOABWXHbIE, BUGPALMOHHbIE WU

[PYroro Bua Harpysku C KOMMYECTBOM LMKIOB HarpyxeHun 103 u 6Goree,
NpUBOASLLME K SIBMIEHWIO YCTanocTu, crieayeT MPUMEHSTb Takue KOHCTPYKTUBHbIE
PEeLUEHMS!, KOTOPble HE BbI3bIBAKOT 3HAYUTENbHOW KOHLLEHTpaLUW HanpspkeHun, 1
NpOBepsiTb Pac4YETOM Ha yCTanocTb.

KonnmyecTBO LWKIIOB HarpyxeHuin crnegyeT NpUHUMaTh MO TEXHOIIOMMYECKUM
TpeBoBaHWAM aKcnnyaTaLumm.

PacyeT KOHCTPYKLMIA Ha ycTarnocTb cregyeT Mpou3BOAWUTbL Ha AeicTBue
Harpysok, yctaHaBnvBaembix cornacHo CI120.13330.

Pacyet Ha YCTanocCTb Takxe crneayet BbINOMNHATb ANnA KOHCprKLU/IVI BbICOKUX

COOpYXXeHW (Tuna mayT, GaweH u T.n.), KOTopble MOABEPralTCs BO3AEVWCTBUAM
pe3oHaHCHOro BMXpeBoro Bo3byxaeHus cornacHo CI120.13330.

12.1.2 Pacuert Ha ycTanocTb crnegyeT npoussoguTb no dopmyne

s
szl (170y"
oRyYe
rAe Cps - Havbomnbliee no abCoOMOTHOMY 3HAYEHWIO HanpsbkeHne B

pacc4uUTbiBaEeMOM Ce4eHUn arnemMeHTa, BblHUCIIeHHOe NO Ce4YEeHU0 HeTTO 6e3 ydyeTta

KoahhmUMEHTA ANHAMUYHOCTU U koaddpuumeHToB F, i, 0y ;

R,_, - pac4yeTHoe COonpoTUBIIEHME YCTarocTu, npuHUMaemoe no Tabrmue 35 B

3aBMCUMOCTU OT BPEMEHHOrO COMPOTUBIIEHWUSt CTarm Ry, W rpynn afemMeHToB U
COEAVHEHUIN KOHCTPYKLIWIA, NMpUBEAEHHbIX B Tabnmue K.1 (npunoxenue K);

% - KO3(MULIMEHT, YHUTBIBAIOLLMIA YNCTIO LIMKIOB HArpyxeHu n,
npu »z 23,9-10¢ , npuHUMaeMblii pasHbIM ¢=0,77;

npu n<3,9-10% , BbIYKCTIAEMBIN MO POPMyriam:

Ons rpynn anemeHToB 11 2
= 006400110592 — 0502/10%) +1,75; (171)

ans rpynn anemeHTos 3-8

a=0070:/10%2 - 0,6400710%) + 2,23 (172)

¥y - KoadpdmumeHT, onpegdensiemMbin mo Tabmmue 36 B 3aBUCMMOCTM OT
HanpsPKEHHOT0  COCTOSIHUSE U KoddpmumeHTa  acvMMETpUM  HanpshxeHui

0= Cpn { Omar  (30€Cb Ty - HauMeHbluee Mo  abCoMOTHOMY  3HAYEHUIO
HanpsbkeHe B PacCUMTLIBAEMOM CEYEHUM BMEMEHTA, BbIYMCIIIEMOe Takke U npu

TOM Xe 3arpy>KeHUn, Kak N Tpgy ). [PU PA3HO3HAYHBIX HANPSKEHNAX Tyngy U Ty
3HayeHune koaddmumeHTa ' cregyet NpMHUMaTh CO 3HaKOM "MUHYC".

* dopMmyna 1 IKCNNMKaLWA K Hell COOTBETCTBYIOT opwrvHany. - MpumeyaHvie
uarotosuTens 6a3bl AaHHbIX.

Mpn pacuyete no dopmyne (170) AOmMKHO ObITb BLIMOMHEHO YCroBUE
Ry Yy H Y,

Tabmmua 35

Ipynna

3HayeHue £, nNpu HOPMATMBHOM 3HAYEHUU BPEMEHHOrO
3neMeHToB

CONpPOTMBMEHUs cTamm £y, , Himm?2

p0o420 [ cB. 420 || cB. 440 po || cB. 520 || cB. 580
no 440 520 no 580 no 675

1 120 128 132 136 145
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2 100 106 H 108 H 110 116

3 ana Bcex 90
Mapok cTanm

4 To xe 75
5 " 60
6 " 45
7 " 36
8 " 27

12.1.3 CranbHble  KOHCTPYKLUMM M WX  3NeMEeHTbl,  HEenocpefCcTBEHHO

BOCMpUH/MAIOLLYE HArpyskU C KOMMYECTBOM LIMKIIOB HarpyxeHui meHee 103,
crieflyeT MpoEeKTMpOBaTb C MPUMEHEHUEM TaKUX KOHCTPYKTUBHBLIX PELIEHWIA,
KOTOpble He BbI3bIBAOT 3HAYUTENBHOM KOHLEHTpaLWUW HanpsbkeHwid. B apyrix
Cryyasx cTasbHble KOHCTPYKLMM M UX 3TIEMEHTbI CrieayeT NPOBEpPsiTb PacYeToOM Ha
MarioLMKIIOBYIO YCTarocTh Mo NPaBuiiam NpoeKTUPOBaHMS.

Tabnuua 36
HanpsixxeHHoe KoadhdmumeHt Popmyrbl ans
acMMmeTpum BbIYMCTIEHNs
COCTOSIHME (ANA Tyyar ) -
HanpsxeHun F KOSQAMLMEHTA Ty
PacTsikeHme “12p=0 25
15-p
0<p=03
B 2,0
08<p =<l L2-p
10
1-p
CxaTtne —ISp <l 2.0
1-p

12.2 Pac4éTt 6anok KpaHOBbIX NyTeWn

12.2 PacueT 6anok kpaHoOBbIX MyTen

PacueT Ha ycTanoctb 6arnok KpaHoBbIX NyTe credyeT BbIMOMHATbL COMNacHo
TpeboBaHusiM 12.1.1 1 12.1.2 Ha OeiCTBME KPaHOBbIX HArpy3ok, OonpeaensiemMbix
cornacHo CI1 20.13330, Mpu aTom cnegyeT npuHumatb <=0,77 Npu KpaHax rpynn
pexvmoB pabotbl 7K (B Lexax MeTannypruyeckux nponssoacts) n 8K m x=1,1 -8
ocTanbHbIX Cryyasx. PacyeT Ha ycTanocTb BepxXHel 30Hbl CTEHOK COCTaBHbIX
6anok kpaHOBbIX NyTel B 9TWX Clydasx creayeT BbINOMHATL No dopmyrie

(0,5,/0% +036T3, +0,40y, , +0,504) /R, =1, (173)

rae £, - pacyeTHoe COMpOTUBIIEHWE YCTanoCTU, NPUHUMAeMoe ANs BCEX Mapok
cTaned, paBHbIM [Ans 6anok CO CBapHbIMU U (PPUKLMOHHBIMKA  NOSICHBIMU
COeMHEHVSIMW COOTBETCTBEHHO:

[Nsi CXaToii BepxXHel 30Hbl CTEHKM (CeyeHusi B nporieTe 6arku)

R,=75H/MM2 1 96 HimmZ2;
ANS pacTsHYTON BEPXHEi! 30Hbl CTEHKU (ONOPHBIE CEYEHNs Hepa3pesHbIX 6arok)

R,=65H/MM2 1 89 HimmZ2.

3HaueHusi HanpsbkeHu B doopmyne (173) cnegyeT onpeaenste no dopmynam
8.3.3.
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13 MNpoekTnpoBaHue cTanbHbIX KOHCTPYKLUNA C
y4yeToM npeaoTBpalLeHUst XpynKoro
pa3pyLwieHus

13.1 Tlpn nNpoeKkTMpoBaHWM CTamnbHbIX KOHCTPYKUWA CreayeT  UCKMoYaTb
BO3MOXHOCTb XpYMnKoro paspyLueHus, BO3HVIKaIOLLYO BCleAcTBMe
HebnaronpysiTHOro BMUSIHUSA COMETaHWs CreayloLmx (akTopoB:

MOHVDKEHHOW TeMnepaTypbl, npu KOTOpOW CTallb B 3aBMCUMOCTWU OT ee
XUMUYECKOro CoCTaBa, CTPYKTYpPbl W TOMWMHBI NpoKata nepexogut B Xpynkoe
COCTOsIHME,

[eiiCTBUS NOABWKHBIX, AMHAMUYECKUX U BUBPALMOHHBIX Harpy3okK;

BbICOKMX MECTHbIX HanpsiKeHUN, BbI3BaHHbIX BO3AEACTBUEM COCPEAOTOUEHHBIX
Harpy3sok wunu pgedopmauuin  getanerd COeAuMHEeHUs,, a Takke OCTaTOYHbIX
HanpsHKeHWIA;

PE3KMX KOHL,EHTPaTopoB Hal'lpﬂ)KeHI/Iﬁ, OPUEHTUPOBaHHbIX NONepeK HanpassieHna
nencTemns pacTtarmearomx Hal'lpﬂ)KeHVlﬁ.

13.2 ins npegoTBpaLLeHnst XpYnKoro paspyLUeHUst KOHCTPYKLWIA cneayeT:
BblGypaTh cTarnb cornacHo TpebosaHusim 5.2 n Tabnuue B.1 (npunoxenve B).

n3beratb pacrornoXeHns CBapHbIX LUBOB B 30HaX AENCTBUS PacTArMBarOLLMX

HanpsbxeHWi, npesbiwatoLmx 0,4 Ry

npuHUMaTb Mepbl NO CHWXKEHUIO HeGJ'IaI'OrIpVIﬂTHOFO BJIAHUA KOHUEeHTpauuu
HaI'IpH)KeHI/IVI N Hakrnena, Bbl3BaHHbIX KOHCTPYKTUBHbIM  pelleHueM  unu
BO3HUKAOWMX NpPU  pPasfiMyHbIX TEeXHOJIorMYeCcKmnx onepaumnax (npaBKa, rmbka,
MnNbOTUHHAA pe3kKa, npogasnnBaHue OTBepCTVIVI n T.I'I.);

n3beratb NepeceyeHuii CBapHbIX LLBOB;

NPUMEHATb BbIBOAHbIE NITAaHKU U d)vlamqecme MeTObl KOHTPOIA Ka4YecTBa LLUBOB
- 414 CBapPHbIX CTbIKOBbIX CcoeNHEHWI;

YUUTBIBATb, YTO KOHCTPYKLMW CO CMIOWHOW CTEHKOW WMEIT MeHblue
KOHLIEHTPATOPOB HAMPSXKEHUI, YEM peLLeTyaThbIe;

He 00BOAUTL (hnaHroBble LWBbI O OCU CTblKa HE MEHee YeM Ha 25 MM ¢ Kaxgow
CTOPOHbI - B CThbIKax 31eMeHTOB, NepeKkpbiBaeMbIX Haknagkamu,

NPUMEHSITL BO3MOXHO MEHbLLME TOSLLMHbLI 3MTEMEHTOB CEYEHUSI (OCOBEHHO Npu
TUIMbOTUHHOW pPe3ke KPOMOK U MPOAABIMBaHWN OTBEPCTUN);

KpenuTb (PacoHKM CBsi3el, BCMOMOraTeflbHbIX U APYrMX BTOPOCTEMEHHbIX
3NIEMEHTOB K pacTAHYTbIM 3f1ieMeHTamM KOHCprKLlMPI Mo BO3MOXHOCTM Ha 6onTax.

13.3 lMpu NprMeHeHN B CBapHbIX COEAMHEHUsIX NpokaTa TONMWWHOM & =25 MM 13
HU3KOMErVpoBaHHbIX CTaneid B  KpecToob6pasHblX, TaBpOBbIX W YIMOBbLIX
COefMHeHNsIX, a Takke y CBapHblX LUIBOB C MOMHbIM MPOMMaBMeHWeM, OAUH W3
3MEeMEHTOB B KOTOPbIX WCMbITbIBAET PacTAMMBalOLLME HanpskeHWst Mo TOrWMHe
MCTa, U OCTarnbHOro nNpokarta TonuwHon 6onee 40 MM BO3HUKaET PUCK NOSIBIIEHUS
crnovcToro paspylieHusi (Oedekta B npokate, obpasyiollerocs nog AencTeuem
CBapKu, B BUAE CIIOUCTbIX TPELLWH, NapanmnenbHbIX MI0CKOCTM Npokata).

Tako fedekT o6HapyvBaeTcs Mpu ynbTPa3ByKOBOM KOHTPONe kavecTBa
LUBOB.

BO3HWKHOBEHWE CMOMCTOrO PaspyLUEHWsI CYLLECTBEHHO 3aBWUCUT OT (POpMbl

COEAVHEHUA W pachoSioKEeHNs CBapHbIX LUBOB, OT pa3Mepa LwBa, TOSLMHbI
CBapuBaeMbIX 3/IEMEHTOB, CTENeHN XXeCTKOCTU CoeNHEHNSA N TEXHOSIOrMN CBapKK.

13.4 CKNOHHOCTb MpokaTa K COMCTbIM pa3pyLLeHUsiM criefyeT onpeaensTs npu

UCNbITaHUAX Ha pacTaXeHue Nno 3Ha4YeHU0 OTHOCUTENIbHOIo CYXeHusa W, Ha
06pa3uax, OCb KOTOpPbIX HOpMaribHa NOBEPXHOCTU NpoKaTa.

13.5 BO3MOXHOCTb CMOUCTOrO pa3pyLLEHNs! UCKIYaETCs coBnogeHeM ycroBus

Yaop = Wy,



rae Wzy - CyMMapHbiit dpakTop pucka, %;

W - Hopmupyemoe, %, 3HaueHve paktopa pucka [Ans npokata B
COOTBETCTBUM C AEVCTBYIOLLMM CTaHAapTOM;

W =15, Yo, =25, W, =35 cooTBETCTBEHHO AnA rpynn kadecTsa npokarta Z15,
225, 735. TMpn atom npokat no 13.3 JorrKeH yAOBMeTBOPSATh: ANt KOHCTPYKLNNA
rpynnbl 1 (npunoxeHve B) - TpebGoBaHuaM rpynnbl kadecTBa Z35; Ans Opyrux
KOHCTPYKLMIA rpynnbl 1 (npunoxexue B), a Takke Ana drnaHueBbiX COeANHEHWA 1 B
crnyyae, Korga ycunue HopmanbHO MOBEPXHOCTW NWCTa, - TpeboBaHMsM rpynnbl
KayecTBa Z25; B ocTarnbHbIX crnyyasx - Z15.

PacyeTHoe 3HaueHve sz cneayet onpenendatb no cbopmyne

Wep = Wap HWop + Wy + Way + W, (174)

rae Wzp - hOpMa COEAMHEHNS 1 PACTIONOXKEHNE CBAPHBIX LUBOB;
Y, - TOMLMHA CBapMBAEMOrO Npokara;
W, - KaTeT Wea;
Y, - CTemeHb XECTKOCTU COEAMNHEHNS;

W, - BIMSIHWE TEXHOMOMMM CBapky (CyMMapHbI hakTop OT Yucria NPOXOAOB,
NocrefoBaTeNlbHOCTY HAmMOXKEHWS LUBOB M NO4OrpeBa).

3HadeHus Wap, Wr, Woy , Wry, Wz NPEACTaBeHbl B Tabrmue 37.

PacyeTHoe 3HaueHne Wz MOXeT 6biTb yMeHblueHo Ha 50% B criyyae paboTbi
maTepuana Ha cTaTuyeckoe cxarvie no TonuwHe u yBenvyeHo Ha 10% - B cnyyae
[ENCTBUA MO TONWMHE ANHAMUYECKMX UM BUBPaLIMOHHBIX Harpy3oK.

Tabnuua 37
®dopma coeavHeHNs 1 pacnornoxeHne CBapHOro Wwea, Wxy
XapaKTepuCTUKN CBapHbIX COeaUHEHUI dakTop
pucka, %
CoeauHeHve 6e3 HanpsixeHU B HanpasneHun Z
Wy, =-25
g, Mo =
— E R S—
-
YrroBoe CoefiMHEHVE C CUMMETPUYHO PacoNOXEHHbLIM LLUBOM
0,58 Wzg=-10
CoefiMHeHVe C MPOMEXYTOYHBIM HanmnaBneHHbIM Crioem
I 1 l Wpp =-
OG6bIYHOE TaBPOBOE COEAMHEHMWE C YrIOBbIMY LLBAMMU
[ R ] Wap =0
TaBpoBOE COEAVHEHVe C YIToBbIMM LIBaMKU C MOMHBIM WM YacTUYHBIM
npoBapom




1 1 Yop=+3
:—ﬂ—» [ ] ] I_ﬂ:A *
CoeguHeHve C YIMOBbIMU LLUBaMK1, PacosioXeHHbIMU BOnM3n ceobogHoro
Topua nucta
Il J1
[ ] I E ] Wap=+5
YrnoBble CoegnHeHNs! C NOMHbIM NPOBapOM
| 4 ] | 4 ]
IJ Ll Wap=+8
TonumHa nucTa, S, MM, paboTatoLLero B Z HanpasreHnn, WYy, Yo =028
BenuyuHa kaTeTa yrnosoro Wwsa, c, MM, Yo,
q
| g Lo
. Wy = 0,32
CTeneHb XeCcTKOCTU COEANHEHS, .
Hu3kas - BosamoxHa cBobogHas ycaaka =0
Wy =
CpefHsis - YaCTMYHO BO3MOXHbI YcazKa LBa v AedopMaLnuns KOHCTPYKLMK Y, =+3
ZE
Bhbicokas - xecTkoe 3akpenreHue 6e3 ycaaku LuBa =+5
Yoy =+
TexHororvst cBapku, W,
Yuncro npoxonos OauH Y
W =0
Heckonbko
Wy =-2
MocnenoBaTensHOCTb [MonepemeHHO C OAHON U C ApPYroi CTOPOHbI W, =2
HaroXeHVs LBOB coeavHeHus =
BHavane ¢ ogHow, 3aTeM C Apyron CTOPOHbI w,. =0
coeuHeHus =
Moporpes Bes nogorpesa _
Wy =0
C nogorpesom _
W =-8

14 NMpoekTMpoBaHue coeaANHEHUN CTarnbHbIX
KOHCTPYKLUN

14.1 CBapHble coeguHeHun

14.1.1 Tpn NPOEKTUPOBaAHUM CTarbHbIX KOHCTPYKLUIA CO CBAPHLIMU COEANHEHNAMMN

criegyer:

Ha3HayaTb MUHUMarbHbIE pa3Mepbl CBApHbLIX LUBOB C y4eTOM TpeGoBaHWi
14.1.2, 14.1.4-14.1.6, a Takke NPUMEHATb MWHUManNbLHO Heobxodumoe YucIo

pacyeTHbIX U KOHCTPYKTUBHbIX CBAPHbIX LLBOB;

obecneunBatb cBOGOAHbBIN AOCTyn K MeCTaM BbINOMHEHNA CBapHbIX

coeVHeHuI ¢ y4yeTom Bbl6paHHOFO BUAa 1 TEXHONOIMM CBapku.




14.1.2 OCHOBHble TUMbl, KOHCTPYKTUBHblE 3NIEMEHTbI U pa3Mepbl CBapHbIX
coeVHeHW criegyeT NpuHUMaThb no aencteyrowmm HI.

14.1.3 lMpn BbIGOpPE 3MEKTPOAOB, CBAPOYHOM MPOBOSIOKM WM CrIHOCOB criegyeT
Yy4UTbIBaTb PYMMbl KOHCTPYKLUWUA W pacyeTHble TemnepaTypbl, YkasaHHble B
npunoxexHnax B n T.

14.1.4 Tlpn nNpOEKTMPOBaHWN CBapHbIX COEAWHEHUA CreayeT  MCKlovaTb
BO3MOXHOCTb XPYNKOrO pa3pyLLEeHWst KOHCTPYKLIMIA cornacHo TpeboBaHuAM pasgena
13.

14.1.5 Tlpn nNpOEKTMPOBaHMN TaBPOBbIX W YITIOBbIX CBapHbIX COEAUHEHWN
3MEeMEHTOB  CTamnbHbIX KOHCTPYKUWA C PacTArMBalOLMMKU - HanpsbkeHusMu B
HanpaBneHMM TOMWMHbLI MpoKaTa Afs MCKMYEHWs BO3MOXHOCTM  CROUCTOro
paspyLLeHVs MeTanmna nof, CBapHbLIM LLUBOM criedyeT:

NPpUMEeHATb CTamu Ana KOHCprKLlI/IVI rpynnbl 1 cornmacHo NPUNoXeHuo B, c

npegenoMm TekyyecTu fo 375 H/MM2, a Takke cTanM C rapaHTUPOBaHHLIMU
MexXaHN4YeCcKMMM CBOMCTBaMU B HanpaeJfieHN TONWWHbI NpoKaTa B COOTBETCTBUM C
13.5;

NPUMEHSITb CBapOYHbIe MaTepuarbl C MOHKEHHON MPOYHOCTBLIO M NOBbILLEHHON
NNacTUYHOCTBIO; TEXHOMNOTMYECKUE NMPUEMbl CBAPKW, HarpaerieHHble Ha CHUKeHWe
OCTaTOUHbIX CBAPOYHbIX HAMPSXKEHUI; HE MPUMEHSITL MOPOLLKOBYHO MPOBOJIOKY;

oTkasaTbCsl OT MPUMEHEHUS OOQHOCTOPOHHETO YITIOBOMO LUBa W NepenTn K
[BYCTOPOHHEMY;

3aMeHATb YrnoBble COeANHEHUA TaBpOBbIMAU U obecneunBaTb B HUX OTHOLLIEHWNE
LLMPUHBI CBeCa K TOJNLUMHE 3N1IEMEHTOB HEe MeHee 1;

NPUMEHsITb  pasfderku Kpomok, obecnevmBatoye CHikeHne obbema
HannasfeHHOro MeTanna.

14.1.6 CBapHble CTbIKOBble COEAMHEHUs TNUCTOBbLIX [AeTaneni cnegyet
NPOEKTMPOBaTb MPSAMbIMA C MOSHbIM MPOBAapPOM U C MPUMEHEHUEM BbIBOAHbIX
MNnaHoK.

B MOHTaxHbIX YCIOBUAX NpUMEHAETCA OOHOCTOPOHHASA CBapka C I'IOABapKOIz
KOPHA 1 CBapKa Ha ocTaloLLencs cTanbHOW NoaKnaake.

14.1.7 Pa3smepbl CBapHbIX YIMOBbIX LUBOB W KOHCTPYKLIMS COEOVHEHWUS OOSDKHbI
YAOBMNETBOPATL CreaytoLym TpeboBaHusaMm:

a) katet yrroBoro wea Xy He QOMKeH npesbliwate 1,2t e t - HauMeHblas 13
TOMUWH CBApUBAEMbIX 3TIEMEHTOB;

KaTeT LiBa, HanoXeHHOro Ha 3aKPYrNeHHY KpPOMKY (iacOHHOro npokarta
TONWWHOWN {, He AorkeH npesbiwaTthb 0,9¢;

6) KaTeT yrroBoro LBa kf [OIKeH yO0BeTBOPsiTb TpeGoBaHUAM pacyeTa U 6biTb
He MeHblle ykasaHHoro B Tabrmvue 38; npu obecneveHnn Gonbluei rmyOuHbI
npoBapa B TaBPOBOM [BYCTOPOHHEM, a TaKkke B HaxX/IECTOYHOM W YINOBOM
coefiMHeHusiX, Npyu OGEecneyYeHn MePONPUATUA, TapaHTUPYIOLLWMX OTCYTCTBME
AedeKToB, B TOM YuCNe TEXHOMOMMYECKUX TPeLwH, kaTeT wea (oT 5 mm u 6onee)
NpYHUMAETCS MeHbLLIE yKa3aHHOro B Tabnmue 38, Ho He MeHee 4 MM;

Tabrmua 38
Bug coeanHenuns || Bug Mpepnen .
cBapKM TekyuecTm MuHuManbHbI - KaTeT  wea £f
cTanm MM, Npu TonmHe Gonee TONCTOro
’ M3 CBapuBaeMbIX 3NIEMEHTOB
H/MM2 MM
4- || 6- || 11- || 17- || 23- || 33-
5 10| 16 || 22 || 32 || 40
TaBpoBoe c || Py4nas o 285 4 | 4 4 6 10 12
[OBYCTOPOHHUMM ayroas
YIrMoBbIMU
LBamu;
HaxnecTo4Hoe W
yrnosoe
Cs. 285|4 |5 6 8 10 14
no 390




Ce. 390 (5 |6 7 8 10 || 14
0o 590

AsTomaTtu- || do 285 3 4 4 6 10 12
Yyeckas W
MexaHu3n-
poBaHHas

Ce. 285 (3 | 4 5 8 10 || 14
0o 390

Ce. 39 (4 |5 6 8 10 || 14
no 590

TaBpoBoe c || Py4Has o 375 5|6 7 8 10 14
OHOCTOPOHHMMK || AyroBast
YrTIOBbIMU LLIBAMM

AsTOMaTU- 4 5 6 10 10 18
Yyeckas
MexaHu3n-
poBaHHas

Mpumevanna

1 B KOHCTpYKLMSIX U3 CTanu C npegenioM Tekydyectu cebliwe 590 Himm2
MUHUManbHbI KaTeT LWBOB cregyeT NpUHUMATh Mo TEXHUYECKUM YCIIOBUSIM.

2 ins Bcex cTanen npv TonwyHe anemeHToB 6onee 40 MM KaTeT CBapHOrO LWBa
cregyeT NpuHAMAaTh Mo pacyeTy.

B) pacyeTHas AfvMHa YrrioBoro LBa AOMMKHA ObITb He MeHee 4kf 1 He meHee 40 Mwm;

r) pacuyeTHas ArvHa (rIAHrOBOrO WBa AOIKHA GbiTb He Gonee 85Prky, 3a
UCKIIIOYEHNEM LLUBOB, B KOTOPbIX YCUNMe OEiCTBYET Ha BCEM MPOTSHKEHUM LIBA

(3pecb Bf - K03(OPULIMEHT, NMPUHUMaeMBbI no Tabnuue 39);

[) pa3Mep HaxrnecTku JOImkeH BbiTb He MeHee NATU TONWWH Hanboree TOHKOMo U3
CBapVBaeMbIX 3/1IEMEHTOB;

€) COOTHOLLEHVE pa3MepOB KaTETOB YrroBbIX LWBOB criedyeT npuHuMath 1:1; npu
pa3HbIX TOMLWMHAX CBapUBAEMbIX 3JIEMEHTOB MPUHUMAOT LWBbl C HEpaBHbIMU
KaTetamu; nNpu 3TOM KaTeTbl, NpuMbIKalowpme K OGonee ToHKomy wnm Gonee
TONCTOMY 3N1EMEHTY, AOMKHbI YA0BMNETBOPSATH Tpe6oBaHUsM nepeyncrieHue a) unm
6) 14.1.7 COOTBETCTBEHHO;

X) yrnoBble LWBblI CriedyeT BbINOMHATb C MMaBHbIM MEPEXOAOM K OCHOBHOMY
MeTasnny B KOHCTPYKLUSIX, BO3BOAUMbIX B paroHax ¢ pacyeTHbIMK TemnepaTtypamm
Hwke MUHyc 45°C, a Takxe B Cryyasix, Korga NnaBHbIA nepexon obecneyvBaeT
MNOBbILLEHNE PACHETHOTO COMPOTUBNEHMUS YCTANOCTW CBAPHbIX COEAMHEHWIA.

Tabnuua 39

Bua cBapku npu || MNonoxeHue wwBa Koaddm- || 3HaueHve
avamveTpe LMeHT
CBApOUHOI koaddmuneHTos By 1
NpOBOSIOKN f; npn HopmanbHbIX
CMIIOLWHOro pexviMax CcBapkM U
ceveHus d, MM KaTeTax LUBOB, MM
3-8 9- 14- || cs.
12 || 16 16
ABTOMaTMYeCKasn B nopouky B 1.1 0,7
npu d=3-5 s
1,15 1,0
Bz
T




HwxHee Bf 1.1 0,9 0,7
1,15 | 1,05 1,0
Bz b il il
AsTOmaTuyeckast u || B nopouky e 0,9 08 || 0,7
MexaHU3npoBaHHas s
npu d=1,4-2
1,05 1,0
Bz
HwiHee, B 0,9 0,8 || 0,7
rOpu3oHTarnbHoe, s
BepTVKarbHoe
1,05 | 1,0
Bz
PyyHas n || B nogouky B 0,7
MexaH13npoBaHHas s
npwund<14d wvm
MOPOLLIKOBOW
NPOBOSOKON
HwxHee, B 1,0
ropu3oHTasbHoe, :
BepTyVKarnbHoe,
NoTONIOYHOE

14.1.8 [na yrnoBbiX LUBOB, pa3mepbl KOTOPbIX YCTaHOBMEHbl B COOTBETCTBMW C

pacuyeTom, AnS 3MEeMEHTOB M3 CTaiM C NpegenoM Tekydecty fo 285 Himm2
crnepyeT NpYMeHsTb 3NeKTpoaHbIe MaTepuarnb!, YA0BMETBOPSIIOLLME YCIIOBUSIM:

Ry = Ryz - NPU MEXaHN3MPOBaHHON CBapKe;
L1R,, = Ry ZRy;B, /By - npu pyuHoit ceapke;

ANs 3NIeMEHTOB U3 CTanM C Npeaesniom TekyyecTu cebiwe 285 H/mMm2 criegyet
NpYMeHsTb anekTpoaHble mMaTepuarn.l, yaoBneTBopsitoLye YCIOBUIO

Rye <Ryp <RysPo /By (smeck By wn P, - xoadxpvuveHTbl, 3aBUCSUME OT
TEXHOIIOrMM CBapKu 1 KaTeTa LBa 1 onpeaernsieMble no Tabnmue 39).

14.1.9 OQHOCTOPOHHME YIIOBblE LUBbI B TaBPOBbIX COEAMHEHWSIX AJIEMEHTOB W3

cTarm ¢ npefeniom TekydecTn fo 375 HiMM2 criegyeT NpUMeHsITb B KOHCTPYKLIUSIX,
3KCMMyaTupyeMbix B HearpecCMBHOM  wnvM  criaboarpeccuBHOM  cpefe
(kmaccudwkauwms no CI128.13330) B oTanmMBaembIX MOMELLEHUSX:

ANst NPYKPenneHns NPOMEXyTOYHbIX pebep XecTkocTu u Auadparm - B
KOHCTPYKLMSIX BCEX rPymM, KpOME KOHCTPYKLWA rpynnbl 1, paccuuTbiBaeMblx Ha
ycTanocTb;

[ns NOSICHBIX LUBOB CBapHbIX ABYTaBPOB - B KOHCTPYKUMsX rpynn 2 1 3 (kpome

6arnok ¢ yCroBHOI TMBKOCTBIO CTEHKM My > 4[6 Ry [ Of *) npy ToMWMHE CTEHKU £,
B KOMOHHax M cTorkax Ao 12 Mm u B 6ankax Ao 10 MM, Npy BbIMONHEHUM LUBOB

MexaHU3VpoBaHHON cBapkoi ¢ katetom wea Xy 20,85, {Br; npu atom creayer
yunTbiBaTh TpeboBaHus 15.3.3 n 15.5.5;

* ¢opMyna COOTBETCTBYET OpuruHany. - I'Ipvlmeanme narotoButens 6asbl
AaHHbIX.

[N BCEX KOHCTPYKTUBHbBIX 3NIEMEHTOB - B KOHCTPYKLIMAX rpynnbl 4.

KaTeTbl O4HOCTOPOHHMX LUBOB CrieAyeT NpUHUMaTh Mo pacyeTy, HO He MeHee
yKasaHHbIX B Tabrmue 38.

O[HOCTOPOHHWE YITOBbIE LIBbI HE CreAYeT NPUMEHSTb B KOHCTPYKLIMSIX 30aHWA
n coopyxeHun knacca KC-3 ([OCT 27751), BO3BOAMMLIX B palioHax ¢
ceficMMYHOCTbI0 8 6annoB U Bbille, B palioHax C pacyYeTHON TeMnepaTypon Huxe
MuHyC 45°C, B KOHCTPYKLWMSIX rpynn 1, 2, 3 B 3aaHUsIX C KpaHaMu pexvMoB paboTbl
7K (B uexax metannypruydeckux npoussoacts) u 8K, a Takxe B 6ankax u purensx
paMHbIX KOHCTPYKLWIA, paccyuTbiBaeMblx cornacHo tpebosanusim 8.2.3, 8.2.6 un
8.2.7.


http://docs.cntd.ru/document/1200092602
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14.1.10 TMpepbiBUCTbIE YrOBblE CBapHble LIBLI MPWM CTATUYECKOW Harpyske npu
M36bITOMHOM HecyLlei cnocoBHOCTU HEMPEPLIBHOMO LWBA MUHMMArbHOMO pa3Mepa
criefyeT MPUMEHsITb: AN COEAWHEHUA B KOHCTPYKUMSIX rpynnbl  4; B
PEKOHCTPYMPYEMbIX KOHCTPYKLMSAX rpynnbl 3 BO BCEX panoHax (Kpome MMeoLmx
pacyeTHylo TemnepaTypy Hibke MuHyc 45°C); aKkcnnyaTupyeMbix B HearpeCCUBHbIX
unm cnaboarpeccuBHbIX cpeaax.

Pasmepbl CBapHOro LWBa A0IMkHbI COOTBETCTBOBATL TpeboBaHuam 14.1.7.

PaccTosHue s mMexay yvacTkamy CBapHbIX LIBOB (PUCYHOK 19) He [OImKHO
npeBbilWaTh OAHOTO M3 3HadeHwid: 200 MM, 12y, B CKATOM 3feMeHTe (imm -

TOMUWHA CamMOro0 TOHKOTO U3 COEAUHSIEMbIX 3MEMEHTOB), 16fy:; B PaCcTSAHYTOM
arnemeHTe. B KOHCTPYKLMAX Mpynnbl 4 paccTosiHue S yBenuuusatoT Ha 50%.

PucyHok 19 - Cxema npepbIBUCTbIX YINOBbIX CBAPHbIX LWBOB

a) Tl

s

TITTITIT TITTTTIT

I, sl!.‘[ 5 [ l.,

L
6) o 22

- : {

‘ YT ......s"
2]

a - B HaxXfIeCTOYHOM COefMHEHWV; 6 - B TaBPOBOM COeAMHEHUN

PucyHok 19 - CxeMa npepbIBUACTbIX YITIOBbIX CBAPHBIX LLIBOB

IMpu HaNoXeHUU NPepbLIBUCTOrO LLUBA CreAyeT NpefycMaTpyBaTh LIOB MO KOHLaM

COeaMHSIEMbIX YacTel 3IEeMEHTOB; AMHa {1 3TOrO LWBA B 3IEMEHTax COCTaBHOIO
CeveHVst U3 NNacTuH AorpkHa 6bITe He meHee 0,75b, rae b - wmprHa Bonee y3kon 13
COeaMHSeMbIX NMacTuH.

14.1.11 YrnoBble CBapHble LLUBbI, PACMOMOXeHHbIe N0 NepumMeTpy OTBEPCTUIA UK
npopesen, cneayetr MNPUMEHATb B HAXMECTOYHbIX COEAUHEHVsIX B Crnyyasix,
npeaycMoTpeHHblix 14.1.10, Aona nepegayn ycurmiAi B MAOCKOCTU HaxmecTku,
npedoTBpalleHnss  MoTepu  YCTOMYMBOCTM  JNIEMEHTOB  HAxXIeCTKM  unm
KOHCTPYKTUBHbIX COEANHEHIA 3NIEeMEHTOB.

14.1.12 MNpo6oYHbIe LLUBbI, 3aMONHSIOLLME HaMABNEHHbIM METaNTIOM BCHO Mowaab
KpyribiX MMM LieneBbIX OTBEPCTUN, CreayeT MNPUMEHsITb B HaxIIECTOYHbIX
COeVHEHMsIX B Criy4asx, npegycMoTpeHHbix 14.1.10, Tonbko ANs NpegoTBpaLleHus
notepn YCTOMYMBOCTU 3MIEMEHTOB HAXIECTKM WM ANt KOHCTPYKTMBHbIX
COEAVHEHUI 3NEMEHTOB.

TonwwyHa Nnpo60o4HOro LWBa AOIPKHA ObITh: HE MeHee TOSLLMHBI t NPOCBEPNEHHOMo
UNM NPOpe3aHHOro 3rieMeHTa, Ho He Gonee 16 MM; He meHee 0,1 ANMHbI Npope3un
nnm 3HaveHun 0,45d nm 0,45b (rae d v b - AnameTp OTBEPCTUSA M LLMPUHA Npopesy,

paBHble & i +5 MM U H=i+3 MM).

PaccTosHve mexay LeHTpaMu OTBepCTUN Un NPOAOSIbHBIMU OCAMU MPope3eit
[OIMKHO ObITb He MeHee 4d unu 4b.

14.1.13 KOMGUHMPOBaHHbIE COEAMHEHMS, B KOTOPbIX YacTb CABMUIAIOLLETO YCUIUS
BOCMPUHNMAETCSH (PPUKLIMOHHBIM COEAMHEHWEM, a 4YacTb - CBapHbIMK LUBaMW,
NPVYMEHSIIOT MpW YCMOBUM, YTO CBapka BbIMNOINHeHa nocre 3aTskku GomnToB Ha
pacyeTHOe ycunve 1 ¢ NocneayroLLe Nx AOTSHKKOW Mpu HeobXoaMMOoCTU.

Pacnpepnenenve ycunua mexay puKLMOHHBIMU U CBApHBIMU COEAUHEHUSIMU
cnepyeT NPUHUMATL MPOMOPLMOHAINBHO UX HECYLLMM CMOCOBHOCTAM. lMpumeHeHne
B KOMOMHMPOBAHHbLIX COeAUHEHUsIX GonToB 6€3 KOHTPONMPYEMOro HaTshKEHWsI, a
TakxXe UCMONb30BaHNe CPe3HbIX COeMHEHWIA, He JonyCcKaeTcs.

14.1.14 PacyeT CBapHbIX CTbIKOBbIX COeQUHEHWUI Npu AeACTBUM oceBol curbl N,
NPOXOAsALLEN Yepes LieHTP TSHKECTU COeaVHEHUS], CrieayeT BbINOMHATL Mo opMyrne

Mi(ehy Ry v 21, (175)



rae t - HavMeHbLUas U3 TOSLUMH COEAVHSIEMbIX TIEMEHTOB;

1,y - pacyeTHasi 4rMHa CBapHOTO LUBA, paBHasi MOSIHOW €ro ASMHE, YMEHbLLEHHOM
Ha 2t, Uny NomnHoM ero ANvHe, eCnin KOHLbI LLIBA BbIBEAEHbI 3a Npeferb! CThiKa.

Mpu pacueTe cBapHbIX CTbIKOBbIX COEAWHEHWA 3MEMEHTOB W3 cTarm C
oTHoweHvem &y Y, = R, | akcnnyarauusi KOTOPbIX BO3MOXHE 1 MOCTe AOCTUKEHNS!
METarnoM npefena TeKy4ecTH, a Takke U3 CTanu C MPeAeriomM TekydecTn Ky, =
440 Himm?2 B cpopmyrne (175) BMecTo Rw}. criegyeT npuHUMaTh Ry, £, .

PacyeT cBapHbIX CTbIKOBbIX COEAMHEHWI BbINONHSATL He TpebyeTcs npu
NMpPVYMEHEHUM CBapOYHbIX MaTepuaroB cornacHo Tabnuue .1 (npunoxerue IN),

MOMHOM MpOBape COeAMHSAEMbIX 3NIeMeHTOB U crowHom (100%-Hom) KoHTporne
KayecTBa COeAMNHEHUI Hepa3pyLLAILLMU METOAAMM.

14.1.15 CBapHble CTbIKOBbl€ COEQUHEHNS, BbINOHEHHbIE B OTCYTCTBME CMIIOLLHOMO
KOHTpOs Ka4ecTBa HepaspyLLaloLLMMN METOAAMM, NPW OAHOBPEMEHHOM AEeCTBUM

B O[HOM U TOM X CEYEeHUM LIBA HOPMASIbHBIX Gy, U Tyy W KacaTerbHbIX Tuxy
HanpsbxeHW criefyeT NpoBepsiTe Mo dopmyre (44), NpuHUMasi B HEN

Cx = Oux, Sp =Cuwp, Ty =Ty, Ry :Rwy-

14.1.16 PacyeT cBapHOro coeanHeHVs C yrroBbIMU LWBaMW, Npy AencTemmn cunbl N,
npoxopsileit Yepe3 LEHTP TSHKECTU COedVHEHWsl, CrieayeT BbINOMHSATb Ha cpes
(YCNOBHBI) MO OAHOMY M3 ABYX ceveHuit (pucyHok 20) no chopmynam:

BrR LN
npm I oy no metanny wBa =1
Bz Bfkfijwac
(176)
R A
npu M >1 no wmeranny rpaHuMubl CrnnaBreHus S5 =1
ByRys szfwaszc
(177)

roe i‘w - pacyeTHas AfMHa LWBOB B CBAapHOM COEAMHEHWW, paBHasi CyMMapHOW
OJMHE BCEX €ro y4acTKOB 3a BbIMETOM MO 1 CM Ha KaXOOM HEnpepbIBHOM yyacTke
LBa;

Bf , B, - KoadhdmLMeHTbI, NpuHMMaemMble no Tabnuue 39.

PucyHok 20 - Cxema pacyeTHbIX Ce4eHMA CBapHOro CoeAUHEeHUs C
YrNoBbIM LWWBOM

1 - no meTanny LWBa; 2 - N0 MeTassy rpaH1Lbl CrnaBneHust

PucyHok 20 - Cxema pacHeTHbIX Ce4eHUIn CBApHOro COeANHEHNs! C YrTOBbIM LLUBOM
14.1.17 PacyeT cBapHbIX COeAMHEHWI C YIIOBbIMU LLUBAMMW MPU AeACTBUM MOMEHTA
M B nnockocTu, NepreHauKynspHOA K MIOCKOCTW PacronoXeHWs LUBOB, criefyet

BbIMOSHATL Ha cpe3 (YCMOBHBbIA) MO OAHOMY M3 ABYX CeYeHui (CM. pucyHok 20) no
dopmynam:

no metanny wea

MW e Ryeyo) =1, (178)

no MeTansy rpaHnubl cniaBneHus

MW w021, (179)

roe Wy W W, - MOMEHTbI COMPOTMBMIEHWS PACHETHbIX CEYEHWI CBapHOrO
coefvHeHWs MO MeTanny WBa W MO MeTanny rpaHuubl  ChnaBrieHus
COOTBETCTBEHHO.



14.1.18 PacyeT cBapHOro CoeAvHEHVS C YrnoBbIMY LWBaMU Npy AEACTBUM MOMEHTa
M B NnOCKOCTVM pacnonoXeHust 3TUX LUBOB ClieAyeT BbINOMHATL Ha cpes
(yCroBHbII1) N0 OAHOMY 13 ABYX CeYeHuit (CM. pucyHok 20) no chopmynam:

no MeTanny wea

[3, .3

A &
_HNE TV oy, (180)
g +1g )Ry,
no MeTanny rpaHuLbl CrnaBneHnst

L MAE X op (181)

(os + fz}, IRz B

TA€ X Uy - KOOPAUHATbI TOYKU CBapHOTO COeAuHeHWs, Hauboree yaaneHHon ot
LeHTpa TshkecT O pacyeTHOro CeYeHUs 3TOro CoeauHeHust (pUcyHok 21);

Iﬁ(, {ﬁu - MOMEHTbI MHepLUUn pacyeTHOro ce4YeHus CBapHOro coeguHeHusa no
MeTanny wea OTHOCUTESNTbHO ero rMaBHbIX ocen x-x n Y-y, COOTBETCTBEHHO;

fzx f fz}l - TO Xe, NO MeTany rpaHul bl cnraBlieHUsA.

PucyHok 21 - PacyeTHas cxema cBapHOro coeAuHeHus

PucyHok 21 - PacueTHast cxema CBapHOro COeAuHEeHNs

14.1.19 Tllpu pacyeTe CBapHOrO COEOVHEHWA C YIMOBbIMWA  LIBaMW  Ha
OofHOBpeMeHHoe AencTaune npogonbHon N n nonepeyHon V cun n momeHta M (cm.
pUCYHOK 21) fomkHbI ObITb BbINOMHEHbI YCIIOBUS

Tl By ¥ =1 m T IRy ve) =1, (182)

rae Ty U T, - HaNPsKeHUs! B TOUKe PACUHETHOIO CEYEHMSI CBAPHOTO COBAVNHEHMS MO
MeTanny Wwea M MO MeTamny rpaHulbl  CMiaBfeHUst  COOTBETCTBEHHO,
onpegernsiemMbie no gopmyrie

’E:J(IN+IMX)2+(IV+IW)2 . (183)

14.1.20 lNMpu OCyLIECTBNEHNN HAXIECTOYHbIX COEANHEHWI 3NIEMEHTOB TOSLLWHOW 40
4 MM TOYEYHbIM LUBOM [YroBOW CBapKyW CKBO3HOIO MPOMNSaBMeHUs, HEeCyLLyo
CMocoBHOCTb OAHOW TOYKWM CredyeT MPUHUMATb pPaBHOW MeHbLUEMY U3 ABYX
npeaernbHbIX 3HaYEeHWI:

npu cpese

N, =028d°R (184)

npu BbIpbiBE

N; = pdtRy, (185)



roed - OvamMeTp TOYEYHOrO LWBa B MIIOCKOCTUM COEAUHSIEMbIX 3MEMEHTOB,
npvHUMaeMbIi No AencTeyoumm HJ;

£=1,1 npn cBapKe 311EMEHTOB PaBHOM TOMLLWHbI;

[3:1,9 npy cBapke 3MeMEHTOB C Pa3HbIMW TOMLLWHAMW, OTIMYAOLMMUCS B 2 1

6oree pasa; Npy MeHbLUEM OTAMYMM B TOMLMHAX 3HaveHne f crneagyeT npuHMMaTh
Mo UHTepnonALuY;

t - MeHbLLIas 13 TOMLMH CBapuBaeMbIX 3/IEMEHTOB.

14.2 BonTtoBble cOeAUHEHUs

14.2.1 Ons GONTOBbIX COEOMHEHWUA 3MEMEHTOB CTarbHbIX KOHCTPYKUWUA criegyet
npvmeHsTe 6onTbl cornacHo Tabrmuam IM.3-I.8 (npunoxenwe I7).

14.2.2 BonTbl crieayeT pa3MelLaTth cornacHo TpebosaHusam Tabnuubl 40, npyu 3ToM
B CTblkaXx M B y3nax - Ha MUWHUManbHbIX PaCCTOSIHUSIX, @ COeAWHUTENbHbIe
KOHCTPYKTUBHbIE BOMNThI - HA MaKCMMarbHbIX PACCTOSIHUSIX.

Mpn npukpenneHun yronka oAHOW Monkon Gornramuy, pasmellaeMbiMy B
LWaxMaTHOM nopsiake, OTBEPCTUE, Haubornee yaaneHHoe OT ero KoHua, criegyet
pasmeLLaTh Ha pucke, GrvpkaiiLien K oByLLKy.

14.2.3 BonTbl knacca To4HOCTU A crniegyeT NPUMEHSITb A4St COEAUHEHUI, B KOTOPbIX
OTBEPCTUSI NPOCBEPIEHb! HA NPOEKTHbIV AMaMeTp B COBPaHHbIX 3rieMeHTax, Uiv no
KOHOYKTOpaM B OTAelNbHbIX 3NeMeHTax U Aetandax, wunn npocBepneHbl unm
NpoAaBmneHbl Ha MeHbLUMA AvaMeTp B OTAenbHbIX AeTansx C nocredytolein
paccBeprioBKOM 40 NMPOEKTHOMO AMaMeTpa B COOPaHHbIX 3NeMeHTax.

Bontbl knacca TO4HOCTM B B MHOrO60NTOBbIX COEAMHEHMSIX cnefyet NpUMeHATb

[N KOHCTPYKLMA U3 CTarm ¢ npeaernom TekydecTu 4o 375 Himm2 .

B coenuHenusix, e 6onTbl paboTaloT NperMyLECTBEHHO Ha pacTshKeHue,
crefyeT NPUMeHsITb GONThI Knacca TOYHOCTU B nnv BeicokonpoyHble.

14.2.4 BonTbl, MeloLLMe MO ANMHE HeHape3aHHON YacTW YYacTKW C PasnuvHbIMU
AnamMeTpamun, He criegyeT MPYMEHSTb B COEAUHEHUSIX, B KOTOPbIX 3TW GOMThl
paGoTaloT Ha cpes.

14.2.5 Pe3bba 6onra, BOCNPUHUMAIOLIETO CABMWralollee ycurme, B 3feMeHTax
CTPYKTYPHbIX ~ KOHCTPYKLWA, OMOP fMHWIA  3riekTponepedadM U OTKPbITbIX
pacnpefenuTenbHbIX YCTPOUCTB, a Takke B COeAMHEHWSIX NPy TOMWMHE HapYXHOTo
aneMeHTa 40 8 MM, JOMKHa HAXOAMTLCS BHE NakeTa COeAUHAEMbIX 3TIEMEHTOB; B
ocTarnbHbIX crydasx pe3bba Gonra He AorpkHa BXOAUTH Brily6b oTBEpcTUs Gonee
4YeM Ha MOJSIOBMHY TOMLMHbLI KpaHEro afeMeHTa Co CTOPOHbI raiku Unu CBbille 5
MM.

14.2.6 YcTaHoBnmBaTh Waibbl Ha 6onTel cnegyeT no CI 70.13330.

B pacyeTHbIX coeduHeEHMsIX ¢ GonTamMu KraccoB TouyHocTM A u B (3a
UCKIOYEHNEM KpenneHus BCMoOMoraTenbHbIX KOHCTPYKLIWIA) cnepyet
npegycMaTpuBaTb Mepbl NPOTUB CaMOOTBUHYMBAHMSI raek (MOCTaHOBKA MPYXMHHbIX
Lwanb, BTOPbIX raek, YaCcTU4HOE NpeABapUTENibHOE HaTSHKEHNe U Ap.).

14.2.7 Ha CKOLUEHHbIX MOBEPXHOCTAX COeAUHSIEMbIX AeTarneil W 3neMeHToB
(BHYTPEHHWE rPaHM MOJIOK ABYTABPOB U LUBEMNEPOB) NOZ, rofoBKW GONTOB UM raku
cnepyeT ycTaHaBnMBaTh Kocble LWalibbl.

14.2.8 [OuamveTp oTBepcTus Ana GONMTOB B 3rfeMEHTax M3 npokata [OSPKeH
COOTBETCTBOBATb NpumeyanHuio 1 Tabnmubl 40.

Tabrmua 40
XapakTepucTuka paccTosiHus v npegena Tekydectu || PaccTosiHve npu
COeANHSIEMbIX 31IEMEHTOB pasmelLeHun GonTos

1 PacctosiHve mexgy UeHTpaMu OTBepCTui Ans
60onToB B Ntobom HanpaBneHum:

a) MUHUMarbHoe:

npu Ky =375 Hmm2 2.5d
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npn £y >375 Himm2 3d

6) MakcumarbHoe B KpanHuX psigax npu otcytcTeun (| 8d unm 12t
OKaViMMSIOLLMX YrONKOB MPW PaCcTSHXEHUM U CxXaTUn

B) MakcumarnbHOe B CpeaHux pdaax, a Takxke B
Kpaﬂme pagax npu Hann4nu OKaNMnSoLLMX YroJsikoB:

Npu pacTseHUn 16d vinm 24t

npu cxaTmm 12d virm 18t

2 PaccTosiHue OT LeHTpa oTBepcTusi Ans 6onta oo
Kpasi anemeHTa

a) MWHUMarnbHOe BOOSb yCUnuna:

npu Ky =375 Hmm2 2d

npu Ky >375 Himm2 2,5d

6) TO e, nonepek ycunms:

npu 06pe3HbIX KPOMKaX 1,5d

npy NPoKaTHbIX KPOMKaXx 1,2d

B) MakcuMaribHoe 4d virnm 8t

) MMHUMarbHOE BO (PPUKLMOHHOM coeauHeHun npu || 1,3d
nobolt KpoMKe 1 NI6OoM HanpaBneHnn ycunms

3 PaccTtosiHve MuHMManbHoe Mmexay ueHTpamu (| u+1,5d
oTBEpCTUN BAOMb ycunma  ans GornTos,
pa3MelLaeMbIX B LAXMaTHOM nopsiake

Ob6o3HadeHus1, npuHsmabie 8 mabnuue 40:
d - anameTp oTBepcTUs Ans GonTa;
t - ToNuWHa HauBoree TOHKOTO HAPYXXHOTO 3NIEMEHTA;
U - pacCcTOsiHUE MOMEPEK YCUIUSA MEXOY PsSiAamMn OTBEPCTUNA.
Mpumeyanns

1 InameTp oTBEpCTWIA CcriedyeT NPUHUMaTL: Ans 60MToB knacca TOYHOCTM A
- d =dp; ana 6onToB knacca To4HOCTH B B KOHCTpyKUmsix onop BJ1, OPY u KC

- d=dp+1 MM, B ocTambHbIX cryyasix - & =dy + (1; 2 unm 3 mm), rme @y -
nvameTp 6onra.

2 B 0QHOGONTOBbIX COEAMHEHWSIX 3MEMEHTOB PeLIeTKU (PacKocoB U
pacnopok), KpoMe MOCTOSIHHO paboTatloWmx Ha pacTsikeHue, Mmpy TOnmHe

3MeMeHToB 40 6 MM M3 cTarM C npegenom Tekydect o 375 H/mm?2
paccTosiHe OT kKkpasi 3feMeHTa [0 LeHTpa OTBepcTMsi BOOMb  YCUIUS
npuHuvatot 1,35d (6e3 ponycka npv U3rOTOBMEHUM SNIEMEHTOB B CTOPOHY
YMEHbLLEHUS!, O YEM [OIMKHO ObITb YKa3aHo B MPOEKTE).

3 anI pasmeLleHun 60nTOB B LLAXMaTHOM nopsake Ha paccTodaHun, He

MeHee yKasaHHOTO B Mo3uLumn 3, ceveHvie aneMeHTa 4, crieqyeT onpeaensTs ¢
y4eTom ocnabneHusi ero oTBepCTUSIMU, PACMONOXEHHbIMA B OJHOM CeYeHUn
nonepek ycunus (He no auraary).




14.2.9 PacueTHoe ycunve, KOTOpoe MOXeT OblTb BOCMPUHATO OAHWMM GomnTom, B
3aBMCMMOCTM OT BUOA HaMPSHXKEHHOTO COCTOSIHWS CriedyeT onpeaensaTs Mo

dopmynam:

npu cpese

Nys = Rpsdyn e

npy CMATUN

Nbp :Rbpdbzf Yole;

npu pacTsxeHun

Nbi = Rbi"qbn'}rc )

(186)

(187)

(188)

rae Rp;, Rap, Ry - pacyeTHble COMPOTUBIEHUS OfHOBONTOBLIX COEAUHEHNIT;

Ay n Ay, - nnowaamn ceveHuin ctepxxHs Gonra 6pyTTo M pe3bboBoit YacTu HETTO

COOTBETCTBEHHO, NpVYHUMaeMble cornacHo Tabnmue IM.9;

#; - YNCMO PaCYETHbLIX CPE30B 04HOMO GonTa;

iy - HAPYXHbIV AUaMeTp cTepxkHs GonTa;

Zf, - HaMMeHbllaa cCyMMapHasa ToryHa coenHAEeMbIX 3JIeMEeHTOB, CMUHaeMbIX
B O4HOM HanpaslieHnn;

¥. - KO3(pMUMEHT ycroBui paboTbl, onpegernsieMblii no Taébnuue 1;

¥y - KOMUMEHT yCroBui paboTbl GONMTOBOrO COEAMHEHUS, OnpeaenseMbli
no Tabnumue 41 n npuHUMaemblin He 6onee 1,0.

Tabmua 41
XapakTepuctuka Mpenen 3HaueHusi || 3HauyeHre
TEKYYeCcTU || 474, KoadhdmLmeHTa
Ry, cram || sid s
coefnHsieMbIX
3MEMEHTOB,
H/mm2
6ornToBoro HanpsikeHHOro
coeavHeHus COCTOSHMS
OpHob6onToBoe, Cpes - - 1,0
6onTt  kmaccos
ToyHocTM A, B
mnm
BbICOKOMPOYHbI
Cwmsatve o 285 1,5 0,4aid+0,2
Zald =2
1,35 ald-07
=ald <
1,5
Cs. 285 po |l 15 0,5a/d
375 Sald 22
1,35 0,67aid-0,25
Zald <
1,5
Cs. 375 1,0

ald 22,5




Mhuoro6onToBoe, || Cpe3 - - 1,0
6onTbl  knacca
TOYHOCTU A

CwmsaTve Lo 285 1,5 0,4aid+0,2
Zald=2

2=sld = 04zsid

25
Ce. 285 go || 1,5 05aid
375 Sald =2

2=sid= 0,5s/d -0,25
2,5

Cs. 375 aid=25 | 1.0

sld=3

O603Ha4eHus1, npuHsimbie 8 mabnuye 41:

@ - PacCTosAHMEe BAOIb YyCUIMUA OT Kpasd 3dneMeHTa OO0 LeHTpa Grmkanwero
oTBepCTuA,

S - paccTosiH1E BAOMb YCUIUA MeXAy LieHTpaMu OTBEPCTUIA;
d - puameTp oTBeEpCTUA Ans 6onTa.
Mpumevanns

1 Ona pacyeTa MHOrO6ONTOBOrO COEAUHEHUSt HA Cpe3 U cMmaTue npu GonTax
KIacCcoB TOYHOCTM B, a Takxe mpu BbICOKOMPOYHbIX Gorrax 6e3 perynvpyemoro
HaTsKEHWs1 MpU BCEX 3HA4YEHWsIX npefena TekydecTn Ry, cTamm coemuHsieMbix

3NIEMEHTOB 3Ha4YeHNs KoadhdmumeHTa ¥, crieayeT ymHoxaTb Ha 0,9.

2 [Ins pacyeTa MHOrOGONMTOBOTO COEAMHEHUS HA CMATUE CreayeT NpUHUMaTh

3HayeHne ¥y, MeHbLUEE U3 BbIYUCTEHHBIX MPU NPUHATBIX 3HAYEHUsX d, a , S.

14.2.10 Mpu peiicTBUM Ha GonToBoe coeduHeHWe cunbl N, NPOXoAsLIen yepes
LIEHTP TSHKECTU COEAVHEHUS, pacnpeaernieHre 3Ton cunbl Mexay bontamu cnenyet
npvHUMaTbL paBHOMEpHbIM. B aToM crnyyae yucrno 6onToB B COeAVHEHWUN crieqyeT
onpeaensiTb No dopmyne

22 NI Wy | (189)

rae My - HaMMeHblLee U3 3HaueHUn My, Mpy n Ny, BbiuMCTIEHHOE COMMAacHO
TpeboBaHusm 14.2.9.

B cnyuasix, Kofaa B CTbike paccTosiHie { Mexay KpaiHumu Gontamu BAOnb
cAaBuratolero ycunusi npesbiwaet 16d, 3Havenve n B dhopmyne (189) cneayet

yBENMUMBaTL  MyTeM  JdeneHuss  Ha  koadpdmumenT B=1-0,005(1/d —16),
npvHUMaeMbln paBHbIM He MeHee 0,75. OTo TpeboBaHVe He yuuTbIBAeTCA Mpu
[AefCTBUM yCUnus no Bcewi AnvHe CoeAnHeHns (Hanpumep, B NOSICHOM COeANHEHNUN
6arnku).

14.2.11 MNpn geicTBUM Ha GONTOBOE COEAMHEHWE MOMEHTA, BbI3bIBAIOLLErOo COABUM
COEAVHSIEMbIX 3TIEMEHTOB, pacnpeereHne ycunuin Ha 6onTbl crnegyeT NpUHUMaTh
NpoMnopLMOHanbHO — PacCTOSIHASIM ~— OT  LieHTpa  TSKECTU  COeguHeHVs  O0
paccmatpuBaemoro 6onra.

Ycunve B Havbornee HarpyxeHHoMm 6orre Nb,max He [OIDKHO NpeBbllUaTh

MeHbLLEro 13 3HadeHwin Ny, wmm Ny, BbIMUCTIEHHBIX COMMACHO TpeBGoBaHMSIM
14.2.9.

14.2.12 TMNpyv OOHOBpPEMEHHOM [AeiCTBUM Ha OGONTOBOE COEAMHEHWE CUMbl U
MOMEHTa, AEVCTBYIOLLMX B OOHOW MIIOCKOCTU U BbI3blBAIOLLMX CABUM COEAVNHAEMbIX
anemeHToB, 6oMnTbl cregyeT NpoBepsTb Ha paBHoAeWcTBylolwee ycunve. B
Havbornee Harpy>keHHOM GonTe, OHO He JOMKHO MPEBLILLATL MEHBLLEMO U3 3HAYEHUIA

Nys v Ny |, BBIMUCTIEHHBIX COMmacHo Tpe6oBaHmsim 14.2.9.



14.2.13 Tlpyn ofHOBPEeMEHHOM [AeicTBUM Ha OONTOBOE COeAVHEHWE YCWUIUNA,
BbI3bIBAOLLMX CPE3 U pacTsikeHne 6onToB, Hanbornee HanpskeHHbIM GONT, Hapsay
¢ npoBepkoi no dopmyrne (188), crieayeT npoBepsATh Mo opmyne

SO N+ (07,1 W)? <1, (190)

rae N; n N - younua, geiicTeytowme Ha 60nT, cpesblBaloLLee U pacTsrMBaroLee
COOTBETCTBEHHO;

My, Ny - pacyeTHble ycunusl, onpeaensiemMble CornacHo TpeboBaHusm 14.2.9.

14.2.14 B KpenneHusx OQHOro arieMeHTa K ApYyromy 4epes NpoKnagkn Ui nHble
NMPOMEXyYTOUHbIE 3MEMEHTHI, @ TaKXe B 3MEMeHTax C OOHOCTOPOHHEN Haknaakoun
4rcno 6OMTOB NO CPaBHEHUIO C pacyeToM creayeT yBenmumeaTtb Ha 10%.

Mpyn KpenneHusx BbICTYNaOLLWX MOMOK YrorkKOB MMM LUBENINEPOB C MOMOLLBO

KOPOTbILLIEN YMCTIO BOTOB, MPUKPENIIAIOLLMX KOPOTbILL K 3TOV NOJKE, N0 CPaBHEHWIO
C pe3ynbTaToM pacyeTa crieqyet yBenuivsaTb Ha 50%.

14.2.15 ®yHOoameHTHble (aHkepHble) GomnTbl criegyeT nNpoBepsiTb  COMMacHo
TpeboaHusam CI143.13330.

14.3 ®puKUNOHHBbIE COeanHEHUA (Ha bonTax ¢
KOHTPONMpPYEMbIM HaTsHKEHUEM)

14.3.1 PpUKLMOHHBIE COEAMHEHUS, B KOTOPbIX YCUMUA NepeaaroTcs Yepes TpeHue,

BO3HMKaKOLWee Mo conpukacarwmmMmca MNOBEPXHOCTAM COedUHAEMbIX 3NeMEHTOB
BCreCTBUE HAaTAXXeHNA BblCOKOMPO4HbIX 6onToB, crieqyet NpUMeHATb!:

B KOHCTPYKUMSIX M3 CTamM C MpedenoMm TekydecTu cebiwe 375 Hmm2Z u
HEMOCPEeACTBEHHO BOCTMPUHUMAIOLLWX MOABWXHbIE, BUEpPaLMOHHbIE U Apyrvie
AVNHaMUYECKUEe Harpysku;

B MHOrOGONTOBbLIX COEOMHEHUSIX, K KOTOPbIM MpeabABATCA MNOBbILWEHHbIE
TpeGOBaHI/Iﬂ B OTHOLLEHUN orpaHn4eHus ,D,eCtDpMaTI/IBHOCTVI.

14.3.2 Bo pUKLMOHHBIX COEANHEHUSIX CriefyeT NPUMEHATb GONTbI, raiku 1 Wanbbl
cornacHo TpeGoBaHusiM 5.6.

Bontbl crienyeT pasmMellaTb cornacHo TpeboBaHusM Tabnuubl 40.

14.3.3 PacyeTHoe ycunve, KOTopoe MOXeT ObiTb BOCIPUHATO KaX@ow NNOCKOCTbIO
TPEHWS1 3NIEMEHTOB, CTSAHYTbIX OAHWM BbICOKOMPOYHbIM 6GorTom, crnegyet
onpegensTb no gopmyrne

o = RopApnbb! ¥, (191)

roe Ry, - pacyeTHOe COMPOTUBIIEHWE PaCTSXKEHMIO BbICOKOMPOYHOrO 6ornTa,
onpegensiemoe cornacHo TpeboBaHuam 6.7;

A, - nrowaab ceveHust 6onTa no pesbbe, NpUHUMaemast corracHo Tabnuue
.9 (npunoxenwe I);

H - KoahdMUMEHT TPEHWs!, NPUHMMaeMbI No Tabnmue 42;

¥i - KO3OMUMEHT, NpUHUMaeMbIi no Tabnumue 42.

Tabnuua 42

Cnocob o6paboTku || KoaddmuneHt KoabdULMEHT ¥, MU KOHTPONE

04UCTKU
( ) Tpewms HaTsbkeHUst GONTOB MO MOMEHTY
coeavHAeMbIX

. 3aKpy4MBaHus npu pasHocTn
NoBEPXHOCTEN

HOMMHarbHbBIX AVAaMETPOB OTBEPCTUI
1 6onToB &, MM, Npu Harpyske

OVHaMun4yeckon ONHamMn4yeckon
&=3-6; 5=1;
cTaTuyeckon & || ctatudeckon &
=5-6 =1-4
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1 Opo6emeTHbii || 0,58 1,35 1,12
mnm
[po6eCTpynHbIi
OBYX MOBEPXHOCTEW
6e3 koHcepBaLum

2 TasonnameHHbin || 0,42 1,35 1,12
OBYX MoBepxHOCTew
6e3 koHcepBaLum

3 CranbHbiMu || 0,35 1,35 1,17
LeTkamu OByX

nosepxHocteir 6e3

KOHCepBaL

4 Be3 0b6paboTku 0,25 1,70 1,30

Mpumevanve - lMpu KoHTporne HaTspkeHus BomnroB Mo yrmny nosopoTa ravikv

3HayeHust ¥ cnepyet yMHoxaTtb Ha 0,9.

14.3.4 Tpy pencTBumM Ha OPUKLMOHHOE coeaunHeHre curbl N, Bbi3blBaloLLEN CABUT
COEAVHSIEMbIX 3NIEMEHTOB W MPOXOASILUE Yepe3 LEHTP TSXKECTU COeauHeHus,
pacnpeferneHve 3Toi cunbl Mexay 6ontamu crefyeT NpUHUMaTb paBHOMEPHbLIM. B
3TOM cryyae 4mcrio 60nToB B COeAVMHEHWN CrieayeT onpeaensTb no dopmyne

w2 NQpc¥sys) (192)

rae Oy - pacyeTHoe ycunvie, onpegensiemoe no copmyne (191);

¥ - YMCIIO NIOCKOCTEN TPeHUs COeANHAEMbIX ANIEMEHTOB;
¥. - KO3tpMUMeEHT ycroBuin paboTbl, NPMHUMaeMsIii no Tabnuue 1;

¥n - KO3OMUMEHT yCroBun paboTbl (IPUKLIMOHHOTO COEAMHEHMSI, 3aBUCALLMN
oT uucnan 6onToB, HEOOXOAMMbIX A1 BOCMPUSITUS PacyeTHOro ycunusi, u
NpYHUMaEMbIN PaBHbIM:

0,8 npu # <5;
0,9 npn 5=# <10;
1,0 npm = 2 10.

14.3.5 lMpu peicTBUM Ha PUKLMOHHOE COEAMHEHME MOMEHTa Wnu Cumbl 1
MOMEHTA, BbI3bIBaOLLMX CABUI COEAVHSIEMbIX 3NIEMEHTOB, pacrpeaeneHve yeunui
mexay 6ontamu cneayeT NnpuHUMaTe cornacHo 14.2.11 n 14.2.12.

14.3.6 Tlpu pedicTBUM Ha PUKUMOHHOE coeauHeHwe nomumo  cunbl N,
Bbi3blBAIOLIEN COBWIT  COEAMHSIEMbIX  3JIEMEHTOB, Cwmbl F,  BbI3biBaloOLLE

pacTsikeHve B GonTax, 3HaveHvWe KoadxbuuueHTa ¥y, onpedenseMoe COrnacHo
TpeGoBanuam 14.3.4, criefyeT yMHOXaTb Ha koadpdmumeHT (1- M/ F), me My -
pacTsrvBaiollee ycunme, NpUXoAsiLeecs Ha ofuH GOnT, & - ycunve HaTshkeHus

60nTa, NPUHUMaEMoe paBHbIM 3, = Fyp Ay

14.3.7 OuameTp 6onta BO (PPMKLMOHHOM COEOMHEHWW CrieayeT MpUHMMaTb Mpu
ycrnoBuw 2t Z4dy,, rae 3¢ - cyMMapHas TOMUWMHA COEAMHSIEMbIX SIIEMEHTOB,
COBUraemblX B OOHOM HanpasreHuu, €y - auameTp 6ornra.

BO (PpUKLMOHHBLIX CoeAuHeHusiX ¢ Gonbwmm YMcrnom GomnToB UX AvameTp
creayeT HazHayaTb BO3MOXHO GOSbLLMM.

14.3.8 B npoekTe AOmkHbI ObITb yKa3aHbl Mapku CTarm U MexaHn4eckue CBOWCTBa
60nTO0B, raek v Wwawnb 1 o6o3HadeHus HL, No KOTOPLIM OHWU AOMKHLI NOCTABNATHCS,

croco6  06paboTKM  COeAMHSIEMbIX — MOBEPXHOCTEW, OceBoe  ycurme f,
npuH1MMaemoe cornacHo 14.3.6.



14.3.9 TMpn nNpoekTMpoBaHUM PPVKLIMOHHBIX COedVHEHWA crienyeT obecneunBaTtb
BO3MOXHOCTb CBODOAHOrO AOCTyMNa Ans YCTAaHOBKW GOMTOB, MMOTHOMO CTSATMBaHUS
naketa GonTamMu W 3aKpyyMBaHWsSi raek C MPUMEHEHWEM OVHAMOMETPUYECKMX
KIoYen, rankosepToB 1 Ap.

14.3.10 Ans BbICOKONPOYHBLIX GOMTOB C YBEMMYEHHBIMI Pa3MepaMu rorioBOK U raek
1 NpU pa3HOCTW HOMUHAsbHBIX AMaMeTpoB OoTBepcTus 1 6onra He Gonee 3 MM, a B

KOHCTPYKLMSIX M3 CTanu C BPEMEHHBIM CONPOTUBIIEHNEM He Hibke 440 HiMM2Z - He
6oree 4 MM, ycTaHaBMMBaeTCs oAHa Wwarnba nog ravky.

14.3.11 Pac4yeT Ha MPOYHOCTb COEOUHSIEMbIX JIIEMEHTOB, OCMabNeHHbIX
OTBEPCTUSMUN BO (PPUKLIMOHHOM COEAMHEHUM, CriedyeT BbINOMHATL C Y4eTOM TOro,
YTO MOSIOBMHA YCWUNMsi, NPUXOASILLErocsl Ha kaxabli 6onT, nepegaHa cunamu
TpeHus. Mpy 3TOM NpoBepKy ocrabrieHHbIX CEeYeHW crefyeT BbIMOMHATb: Mpuy
NOABWKHbBIX, BUOPALMOHHBIX U APYTUX AMHAMWUYECKUX Harpyskax - Mo Mrowaau

ceyeHust HeTTO A, ; NpU CTaTUYecKUX Harpyskax - Mo nrowaam cedeHus GpyTTo A

(npn 4, =0,854) nu6o no ycrosHom nriowaan Ay = 1184, (npu 4, <0,854).

14.4 NosicHble coeAuHEeHUs1 B COCTaBHbIX 6ankax

14.4.1 CapHble 1 OPUKLIMOHHBIE MOSICHblE COEAMHEHWSI COCTaBHOWN [BYTaBPOBON
6anku cnegyet paccuuTbiBaTh No dopmynam Tabnuubl 43.

Mpun oTcyTCTBUM NoMepeyHbIX pebep XeCTKOCTU AN Nepeaadn HenoABMKHBIX
COCPEAOTOHEHHBIX HArpy3oK, MPUIOXEHHBIX K BEpPXHEMy MOsicy, a Takke npu
MPUMOXEHUM  HEMOABWKHOW COCPEAOTOYMEHHOW Harpy3kM K HUDkHeMy rosicy
HE3aBMCUMO OT Hammuusi pebGep XeCTKOCTU B MeCTax MPUNOXEHUs Harpysku
NOSICHblE COEAMHEHMS CIIEAYET PacCUMTLIBaTh Kak A NOABWKHON Harpysku.

CBapHble LUBbI, BbINOMHEHHbIE C MPOBAPOM Ha BCIO TOMLLMHY CTEHKM, CrieayeT
cyMTaTh PaBHOMPOYHLIMU CO CTEHKOW.

Tabnuua 43

Xapaktep lMosicHble coeamHeHns dopmyrbl ans pacyeTa
Harpyakm MOSICHLIX ~ COEAMHEHWA B
cocTaBHbIX Hankax

HenoaswxHas CBapHble Titn ﬁfkwafVc) =1
(199)

Tin E’zkf Ryge) =1
(194)

DPUKLINOHHBIE TollOpnicy, ) <1
(195)

MopBwxHas CBapHble (ABYCTOPOHHME T2 42
LUBbI — =1 (196)
) 2Prke Ry,

T

— T = (197)
2Boky Re ¥

DPUKLMOHHbIE s T2 4 odpr2

=1 (198)
Chnky,




Ob6o3HayeHus1, npuHsmbie 8 mabnuue 43:

T=0Q5/{ - casuralowee nosic ycunve Ha eAuHULY AMMHbI, Bbi3blBaemMoe

nonepeyHo curon &' (3peck S - cTaTUYeckuin MOMeHT BpyTTo nosica Ganku
OTHOCMUTENNBHO LieHTparbHOM och);

N - YACTO YIMOBbIX LUBOB: MPY ABYCTOPOHHMX LUBAX N =2, NPU OAHOCTOPOHHUX
n=1;

Cu, & - NAapameTpbl, onpegensemble no 14.3.3, 14.3.4;

V=775l - naBnexne oT cocpenoToOMEHHOTO rpy3a &, Ha efuHuLy
OJMHBI, onpefensemMoe ¢ y4eTom TpebosaHuii 8.2.2 n 8.3.3 (ANa HenoaBWKHBIX

rpy3oB i =1);

5 M1 - KOIMUMEHTI HAAEXHOCTU MO Harpyske, nNpuHuMaemsie no Cll
20.13330;

S - Lar NosACHbIX 60MTOB;
¢ - KO3(phMUMEHT, npuHUMaembln pasHbiM: & =0,4 npu Harpyske no

BEpXHEMy nosAcy 6anku, k KOTOpPOMY npucTporaHa CTeHKa, U ®=1,0 npu
OTCYTCTBUN NPUCTPOXKU CTEHKU NI NPU Harpy3ke no HKHeMY NosAcy.

14.4.2 B 6ankax ¢ pprKLMOHHBIMW MOSCHBIMA COEANHEHUSIMU C MHOTOMMCTOBBLIMU
NOSICHBIMU MaKeTaMu MPUKPENIEHNe Kaaoro M3 JIMCTOB 32 MECTOM CBOEro
TeopeTudeckoro obpbiBa criedyeT pacCuuTbiBaTb Ha MONIOBUHY YCWUIUsl, KOTOpOe
MOXeT ObiTb BOCMPUHATO ceveHveM JmcTa. [pukpenneHue Kaxgoro nucta Ha
y4acTke Mexay [AeicTBUTENbHbIM MeCTOM ero obpbiBa M MecToMm obpbiBa
npeabiayLLero McTa cnegyeT paccyuThbiBaTb Ha MOSHOE yCWure, KOTopoe MOXeT
6bITb BOCMPUHSATO CEYEHMEM NCTa.

15 TpeboBaHMA NO NPOEKTUPOBaAHUIO 34aHUN,
COOPYXEHUN N KOHCTPYKLIMN

15.1 PaccTosiHnA mexay TeMnepaTypHbIMU LUBaMU

PaccTosiHus {  Mexgy TemnepaTypHbIMM  LUBaMW  CTamnbHbIX KapkacoB
OLHO3TANKHBIX 30aHUA W COOPYKEHUA He [OMKHbI MpeBbIaTb HaubombLMX

3HaYeHun I, , NpuBeaeHHbIX B Tabnmue 44.

Mpu npeBbiweHnn 6onee Yem Ha 5% npvBeAeHHbIX B Tabnvue 44 paccTosiHui, a
TaKxke Npu yBerMYEHUN XeCTKOCTU Kapkaca CTeHaMmn Uiy ApYrMMi KOHCTPYKLUSIMU
B pacyeTe creayeT y4uTbiBaTb KIMMaTU4ECKMe TemnepaTypHble BO3AEUCTBUS,
Heynpyrvie AedopMaLin KOHCTPYKLIMIA U NOAATIMBOCTb Y3IOB.

Tabrmua 44
XapakTepuctuka Havbonbliee
paccTtosiHue i,
M, Npy pacyeTHon
Temnepatype
BO34YyXa, °C,
(4.2.3)
30aHus n || HanpaeneHus t=-45 t<-45
COOPYXEHUS
OTannvBaemoe Mexay BAOMb 230 160
3aaHve TemnepaTypHbIMU 6roka (no
LBamu OJHe
34aHus1)
no wupuHe || 150 110
6noka
OT TemnepaTypHoro wBa wmm || 90 60
TOpUa 34aHns 40 Ocu GrivbkanLiei
BepTUKaribHOMN CBS3N
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HeoTannnesaemoe mexay BOOIMb 200 140
3[aHVe W ropsuuin || TemnepaTtypHbIMU 6roka (no
uex LuBamMu OJHe
34aHus)
no wupuHe || 120 90
6roka
OT TemnepaTypHoro wBa wmwm || 75 50

TOpUa 34aHMs 0 ocu GrvkanLle
BEPTUKaNbHOM CBA3N

OTKpbITas mMexay TemnepaTypHbimm weamu || 130 100
acTakaga BAonb 6rnoka
OT TemnepaTypHoro wBa wmm || 50 40

TOpUa 34aHns 40 Ocu GrvbkanLlei
BepTVKasibHO CBSA3N

Mpumeyanue - Mpyu HarMuMM Mexay TemnepaTypHbIMU LUBaMWU 3A4aHUS UMK
COOpPYXXEHVSI ABYX BepTMKarbHbIX CBsi3eil pacCcTOsiHUE Mexay nocrnegHuMu B
OCAX He [0IDKHO MpeBbIwaTth: Ana 3gaHnn - 40-50 M 1 ana oTKpbITbIX 3cTakag,
25-30 M, Npu 3TOM ANS 34aHWA U COOPYXEHWI, BO3BOAMMBIX MPU pacyeTHbIX
Temnepatypax t< muHyc 45°C, gOmiHbI NPUHUMATLCA MEHbLUME U3 YKa3aHHbIX
paccTosHUIA.

15.2 PepMbl U CTPYKTYPHbIE NAUTbI MOKPbLITUA

15.2.1 Ocwu cTepxHei bepM U CTPYKTYp AOIMKHbI ObiTh LIEHTPUMPOBaHbI BO BCEX
y3nax. LIeHTpupoBaTb CTepxHW CriedyeT B CBapHbIX pepmax Mo LLeHTpaM TSKECTM
ceyeHU (C okpyrnmeHnem Ao 5 MMm), a B GOMTOBBIX - MO pPUCKaM Yrorkos,
GrvkanLLMM K OB YLLKY.

Ecrm cmelleHre oceli nosicoB depM Npu U3MEHEHUM CEYEHWI He NpeBblLLaeT
,5% BbICOTbI NOSICa MEHBLLErO CEYEHUSs!, OHO HE Y4YUTbIBAETCS.
1,5% BbICO osica Mel ero ceve OHO He aeTC!

IMpy HarMYMM SKCLIEHTPUCUTETOB B Y3riax 3feMeHTbl (hepM W CTPYKTYp criegyet
paccumnTbLIBaTL C YH4ETOM COOTBETCTBYIOLLWMX M3rMBatoLLMX MOMEHTOB.

Mpy NpunoxeHny Harpy3oKk BHE y3MoB cepM nosica AOrmkHbI BbiTb paccyuTaHb!
Ha COBMECTHOe [eiiCTBME NPOAOIbHbIX YCUIWIA U U3MMOatOLLKIX MOMEHTOB.

15.2.2 TMpu pacuyeTe nNnockMx ¢epM COEAMHEHUSI INIEMEHTOB B Yy3nax depm
AonyckaeTcs NPUHUMATb LLUAPHUPHBIMU:

npu Ce4eHUaX 3fIeMeHTOB U3 YroyikoB U TaBpOB,

npu ABYTaBpOBbIX, H-06pa3Hbix 1 TpybyaTbiX CeYeHWsIX 3MeMeHToB, Kora
OTHOLLEHMe BbICOTbI CevyeHus h K [AnvHe anemeHTa ! Mexay ysnamu He
npesbiwaeT: 1/15 - ANg KOHCTPYKLMIA, 3KCNIyaTUpyeMbIX B paioHax ¢ pacyHeTHbIMM
TemnepaTypamu Hke MuHyc 45°C; 1/10 - ANs KOHCTPYKLWIA, aKChnyaTupyembIX B
ocTarbHbIX panoHax.

Mpy NpeBbIlEHNN YKa3aHHLIX OTHOLIEeHWW k2/{  cregyeT  yuuTbiBaTb
LOMONHUTErbHbIE N3MMBaloLLME MOMEHTbI B 3MIEMEHTaX OT KECTKOCTM Y3rioB.

15.2.3 PaccTosHne MexXxay KpasaMn 3NeMEeHTOB pPeLLeTKM U Nodca B y3riax CBapHbIX

thepm C dhacoHkamu criegyeT NpyHUMaTh He MeHee @ = (62— 207 mm, Ho He Gornee
80 MM (34ech t - TonwwmHa GacoHKK1, MM).

Mexay Topuammn CTbIKyeMblX 3IEMEHTOB NOSCOB hepM, NepekpbliBaeMblX
Haknagkamu, crieayeT oCTaBNATb 3a30p He MeHee 50 Mm.

®naHroBble CBapHble LWBbI, NPUKPENMSIOLWME SNEMEHTbLI PELLETKM (epM K
dpacoHkam, crnefyeT BbIBOAWTL Ha TOpeL, drieMeHTa Ha AJvHY He MeHee 20 MM.

15.2.4 B y3nax cepm C nosicaMu M3 TaBpoB, ABYTaBPOB WU OAUHOYHbIX YrOMKOB
KpenneHus pacoHOK K Momkam NosiCoB BCTbIK CreAyeT OCYLIECTBMATbL C NPOBapoM
Ha BCIO TOMLMHY PacoHKW. B KOHCTPYKLIMAX rpynnbl 1, a Takxe aKCnyaTupyeMblx B
paVioHax Npy pacyeTHbIX TemnepaTypax Huke MuHyc 45°C npumMbikaHue y3roBbiX
hacoHOK K mosicam criefyeT BbINOMHATL cornacHo npunoxennio K (Tabrmua K.1,
nosuums 7).

15.2.5 TMpu pacuyeTe y3noB depm CO CTEPHHSIMM TpyGuaToro U ABYTaBPOBOrO
CeYeHWU 1 NpUKPenneHneM 3feMeHTOB peLleTKN HenocpeacTBEHHO K noscy (6e3
hacoHOK) B COOTBETCTBUM C MpaBunaMu NPOEKTUPOBaHWS criedyeT MNpoBepsiTb
HECYLLYI0 CMOCOBHOCTb!



CTEHKM nosica Npu MecTHOM u3rnbe (NpPoAaBIMBaHWM) B MeCTax MPUMbIKaHUS
3MEMEHTOB PELLETKM - ANS KPYITbIX 1 NPSIMOYTOnbHbIX TPYG;

GOKOBOI CTEHKM NOsica B MECTE NPUMbIKAHWS CKaToro dNeMeHTa peLueTku - Ans
NPSIMOYrOnbHbIX TPYD;

Mook nosica Ha oTrnG - Ans ABYTaBPOBOrO CEYEHNS;

CTEHKM nosica - AN ABYTaBPOBOrO CEYEHWSI;

3MEMEHTOB PELLETKM B CEYEHWUW, MPUMBIKAIOLLEM K MOSICY;
CBapHbIX LUBOB, MPVKPENMSIOLLYX SNIEMEHTbI PELLETKU K MOSICY.

Kpome Toro, crieqyet cobniogats TpeGoBaHWs Mo NpeaoTBpaLleHUio CrioucToro
paspyLueHus nosicos chepm (13.5).

15.2.6 MNpu nponetax depm NOKpbITUIA CBbile 36 M crieQyeT npegycMartpuBaTth
CTPOUTENbHBIA MOABEM, pPaBHbI NPOrMOY OT MOCTOSHHOW W ANUTENbHON
HOpPMaTMBHbIX Harpy3ok. [pu Nnockux KpoBMsIX CTPOUTENbHbLIA MOABEM criedyeT
npegycMaTpuBaTb HE3aBUCMMO OT pasmepa MporieTa, NpUHMMasi ero paBHbIM
npornby oT CyMMapHOW HopMaTuBHOW Harpy3ku nitoc 1/200 nponeTta.

15.3 KonoHHbI

15.3.1 OTnpaBoYHble 3NEMEHTbI CKBO3HbIX KOJIOHH C pelleTkamu B ABYX
NIOCKOCTAX CrefyeT YKpennsaTb AuadparMamu, pacnonaraeMbiMU Y KOHLIOB
OTNPaBOYHOrO ArIeMeHTa.

B CKBO3HbIX KOMOHHAX C COEAMHUTENIbHOM PELUETKOW B O4HOW MOCKOCTU
Avadparmbl crieflyeT pacriornaratb He pesxe, Yem yepes 4 M.

15.3.2 B KOMOHHax W CTOMKax C OAHOCTOPOHHWMMW MOACHBIMW LUBaMW COrfIaCHO
14.1.9 B y3nax KpenneHus ceasen, 6anok, pacnopok 1 ApYyrMx 3MIeMEHTOB B 30He
nepegayv ycunusi cnefyeT NpUMeHsITb ABYCTOPOHHME MOSICHbIE LWBbI, BbIXOAsLLME

3a KOHTYPbI MPUKPEMNISIEMOrO 3MieMeHTa (yana) Ha AnuHy 30%y C Kanoil CTOPOHI.

15.3.3 YrroBble WBbI, NpuKpennsowme (acoHKn COEAUHUTENbHOW peLlleTkn K
KOMOHHaM BHaxnecTKy, crieayeT HasHavaTb MO pacyeTy M pacnonaratb C ABYX
CTOPOH (PaCOHKM BAOMb KOSOHHbI B BWAE OTAENbHbIX Y4acTKOB B LLUAXMaTHOM
nopsiake; Npy 3TOM pacCTOsiHME MeXay KOHLaMM Takux LWBOB He [[OIDKHO
npeBbiwaTb 15 ToNWWH acoHKK.

B KOHCTpyKLMAX, BO3BOAMMBIX B palioHax C pacHeTHbIMU TeMnepaTypaMun Hike
MuHyc 45°C, a Takxe npu NPUMEHEHUN PyYHOW [yrOBOW CBapKW, YITOBbIE CBapHble
LUBbI AOMKHBI ObITb HEMPEepbIBHBIMM MO BCEW ANMHE diaCoHKU.

15.3.4 MoHTaxHble CTbIKM KOJIOHH CcreayeT BbIMOMHATL C  hpe3epoBaHHbIMU
TOpUamMy, CBapeHHbIMW BCTbIK, Ha HaKnagkax Co CBapHbIMM LIBaMU WMK
GONTOBLIMU  COEAVHEHVSIMW, B TOM u4ucre PUKLUOHHBIMK. [py  npuBapke
HaKnafoK CBapHble LWBbI HE crefyeT AOBOAMTH AO CThlika Ha 25 MM C Kaxaoi
CTOpOHbI. [lonyckaeTcsi npumeHeHue dnaHUeBbIX COeAVHEHU C nepepadven
CVMAIOLLWIX YCUIWIA Yepe3s MIIOTHOE KacaHwe, a pacTsrmBaroLLyx - Gonramu.

15.3.5 B CKBO3HbIX KOMOHHAaX, BETBM KOTOPbIX COEAVHEHbl NiaHKamu, crnegyet
npuHUMaThb:

LUMPUHY &; NPOMEXYTOYHBIX NnaHoK - ot 0,5b fo 0,75b (3aeck b - rabaputHas
LUMPMHA KOJIOHHbI B MIIOCKOCTM MMaHOK);

LUMPUHY KOHLEBbIX MriaHoK - ot 1,3%; o 1,74;.

15.4 CBAa3n

15.4.1 B kaxgom TemnepaTypHoM Oroke 3aaHusi criefyeT npedycMaTtpuBaTb
CaMOCTOSTENbHYIO CUCTEMY CBSA3EVA.

15.4.2 HwkHue nosica 6anok n cdepmM KpaHOBbIX MyTel MPONeToMm CBbile 12 M
cneayeT YKPennsTb ropu3oHTanbHbIMU CBA3SIMU.



15.4.3 BepmukarbHbie c8513U Mex0Qy OCHOBHbIMU KOMIOHHaMU HUxe YpOBHS Garnok
KpaHOBbIX MyTei CrieayeT pacnonaraTb B CEpPeAvHE WMM OKOMO  CepefuHbl
TemnepaTypHoro Orioka; BepxHWe BepTVKarnbHble CBA3W  LienecoobpasHo
pacnoriaraTb MO TopuaM 3[aHus W B Luarax KOFIOHH, MPUMbIKAOLMX K
TemnepaTypHbIM LIBaM, a Takke B TeX Larax, e pacroriokeHbl CBSI3N HIDKHEro
Apyca.

Mpn HeOoCTaTOYHOW XeCTKOCTU BETBEW KOMOHH B NMPOAOSbHOM HanpasiieHnn
30aHusi, criefyeT ycTaHaBMBaTb [OMOMHUTENbHbIE PAcMOpKW, 3aKpernrieHHble B
y3rnax CBA3ew.

Mpy ABYXBETBEBbIX KOMIOHHAX, ECIIM PACCTOSHME Mexay BETBAMU He MeHee 500
MM, BEpPTUKamnbHbIe CBA3WN CredyeT pacronaraTb B MIOCKOCTW Kaxaow U3 BeTBen
KOMoHHbl. BeTBM [OByxXBeTBEBbIX CBsi3ell cregyeT CoeauHSTb Mexay coboit
peLueTkamu.

15.4.4 Cucmema cesi3ell MOKpbIMuUsi 3aBUCUT OT Tuna Kapkaca (CTanbHOW unn
CMeLLaHHbIN), TUNa NOKPbITUS (NPOrOHHOE MM 6ECNPOroHHOE), PY30MNo4bEMHOCTH
KpaHoB M pexuma ux paboTbl, HamMuus NOABECHOrO MO bEMHO-TPAHCMOPTHOMO
060pyAoBaHNa 1 NOACTPONMUILHLIX (hepM.

15.4.5 B yposHe HUXHUX 110SIC08 CTPONUIbHBIX (hepM C BOCXOAALLMMU packocamu,
OMMPaLLMMMNCA Ha KOMOHHBbI HWXHVMMM nosicamu, criefyeT npepgycmatpvBaTh
nornepeyHble ropu3oHTanbHble CBSA3W B KaXA0M nporieTe 3AaHns y TOpLOB, a Takxe
y TeMnepaTypHbIX WBOB 3aaHust. Mpu AnvHe TemnepaTypHoro 6roka Gonee 144 M u
npu KpaHax rpy3onogbemMHocTbio =50 T credyeT npeaycMaTpuBath Takke U
NPOMEXYTOYHbIE NOMepeYHbIe FOPU3OHTasbHbIE CBS3M C LWarom He Gornee 60 M.

B 3pgaHusx co cTanbHbIM Kapkacom, 060pyAoBaHHbIX MOCTOBbLIMU KpaHamu
rpysonoabemMHocTbio 10 T 1 Gonee, ¥ B 34aHWsIX C NOACTPONUILHLIMU (hepMamm
crnegyeT npegycmaTtpyBaTb NPOAONbHblE CBS3W, pacrnonaraemble MO KpavHUM
NaHensiM HWKHUX MOSICOB CTPONWIbHbIX depm M obpasylolpe COBMECTHO C
nonepeYHbIMI CBA3AMM XECTKUIA KOHTYP B NIOCKOCTU HYXKHMX MOSICOB chepMm.

B OA4HONPOSETHbIX 30aHUSAX Takoro Tuna NpoaoribHbIe CBA3U MO HMXHUM Nossicam
crnefyet HasHavaTb BOOMNb obownx PAAOB KOJIOHH.

Mpn HaMMYUM HEM3MEHSIEMOTO XXECTKOTO AVCKa MexXay CTPONubHbIMU hepmamu
C HUCXOASILLMM OMOPHLIM PACKOCOM B KPaWHUX y3Max HWKHWX MOSICOB criedyert
yCTaHaBnMBaTb TOMbKO PAcropKU.

B MHOronponeTHbIX 34aHusiX Mpy KpaHax rpy3onoabeMHocTbio =50 T, C
pexumom pabotbl 1K-6K (B cootsetcTBmm co CI1 20.13330) npoponbHbie CBS3M
crnepyeT pacnonaraTtb BOOMb KPaWHUX KOSIOHH M Yepe3 OAWH psf BAOMb CPeaHUX
KOMOHH. B MHOronponeTHbIX 34aHusix C KpaHamu rpy3onogbeMHocTbio >50 T, ¢
pexumom pabotbl 7K-8K, a Takke B 34aHMsX C nepenajaMu BbICOTbl crieqyeT
HasHauyaTb 6onee yacToe pacnornoXeHne NpPoAOsbHbIX CBA3EN MO HUXHUM nosicam
depm. MNpogornbHble CBS3V MO CPeAHNM psiAaM KOMOHH NP OAVHAKOBOW BbICOTE
CMEXHbIX NPOreToB criedyeT MpPOeKTMPOBaTb TaKMMK e, Kak WU BOOMb KpamHUX
PSLOB KOMOHH.

B cnyyae, ecnm rMbKoCTb B FOPU3OHTaNbHOW MIOCKOCTU MaHenem HUKHUX
NnosicoB hepM, HaXOOSALLMXCA MexOy ABYMS MOnepeyHbIMM CBA3EBLIMM hepMamy,
He yaosnetBopsieT 10.4, To oHa AorkHa ObITb 06ecneyeHa NOCTAHOBKOW pacTsixek,
3aKpensieHHbIX B y3riax CBA3EBbIX (pepM.

15.4.6 1o eepxHUM mMosicamM CTPOMUMbHBLIX (PepM MOMEepeYHble FOPU3OHTarbHbIE
CBSi3W MPU MOKPbITUM C MPOroHamn crieayet HasHavyaTb B NIOGOM OLHO3TAKHOM
MPOMbILLIIEHHOM 3A4aHun. [onepeyHblie cBA3eBble EPMbl MO BEPXHUM U HIDKHUM
nosicam paLiMoHarnbHO CoBMeLLaThb B NiaHe.

BerHI/Ie nosdca CTpOnuUIibHbIX d)epM, He npuMblKaroupme HenocpeacTBeHHO K
nonepeyHbIM CBS3AM, CReayeT PackpennsTb B MIIOCKOCTU PaCMONOXEHUS STUX
CBsi3el pacnopkamu.

15.4.7 Tpu HanmMuuM XECTKOTO AWCKa KPOBIM B YPOBHE BEPXHUX MOSICOB B
MOKPbITUAX €3 NPOroHOB (B KOTOPbIX KPYMHOpPa3MepHble Xerne3obeToHHbIe NnuTbI
NpuMBapeHbl K BEPXHUM MOsicaM WM MPOGUIMPOBAHHBLIA  JIMCT  MOKPbLITUS
npYKpenreH B KaXdoM rodpe) morepeyHbie CBA3U NO BEPXHUM Mosicam depm
criefiyeT ycTpauBaTb TOMbKO B TOpUAax 34aHUs My TeMnepaTypHbiX LBoB. B
ocTarnbHbIX Larax HeoGXoAMMbI PACMoOpKK Y KOHbKa U Y OMop CTPOMUITbHLIX dhepM.

Mpy HamMuMmM XecTKoro AucKa KPOBMM B YPOBHE BEPXHUX MOSICOB criedyeT
npefycMaTpuBaTh WHBEHTapHble CLEMHbIE CBSI3U AN BbIBEPKU KOHCTPYKLWA U
oGecneyeHns UX yCTONYMBOCTY B NPOLIECCE MOHTaXa.

B nokpbITUsiX 6€3 NPOroHOB roprU3oHTarbHbLIE CBA3Y MO HWXHUM Mosicam crieqyeT
CTaBUTb HE3aBMCMMO OT TWMa MOKPbITUS TOMbKO B 3A4aHWsIX C  KpaHamu
rpy3onoabemMHocTbio =50 T, ¢ pexvimMom paboTbl 7K B Liexax MeTannypradeckmx
npoussoacTs 1 8K (B cootBeTcTBUM co CI120.13330).

Mpn HanuMymm noacTponUmbHLIX hepM B OZHOMPONETHbLIX MOKPbITUSX Ge3
MPOTOHOB M MHOTOMPOSETHbLIX MOKPbITUSAX, PAaCMOSIOXEHHbIX B OOHOM YPOBHE,
HeobXxoAMMO YCTPOMNCTBO MNPOAOMbHBIX TOPU3OHTAmbHLIX CBA3E B MNMOCKOCTU
BEPXHMX NOSICOB (bepM B OHOM M3 KpawHWX naHenewn epm.
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15.4.8 T[lpu pacnonoxeHnn MOKPbITUA B pa3HblX YPOBHSIX Heobxoaumo
npeaycMoTpeThb Mo OO4HOWM NPOAONbHON CUCTEME CBA3EW B KaXO0M YPOBHE.

B npegenax coHapsi, e NporoHbl No BepXHeMy Nosicy d)epM OTCYTCTBYIOT,
HeobXxoOMMO MpedycMaTtpuBaTh  pacriopku. Hanuuve Takux  pacropok o
KOHBbKOBBIM y3riam epM siBrsieTcs 06s3aTensHbIM.

15.4.9 CBsa3un no choHapsiM cregyeT pacronarate B MAOCKOCTW BEPXHUX MOSICOB
(pvrenen) y TopLioB cooHapsi 1 ¢ 06enx CTOPOH TeMnepaTypHbIX LUBOB.

15.4.10* B MecTax pacronoXeHusi MnonepeyHbliX CBA3EW MOKpbITUA crnepyet
npegycMaTpuBaTh YCTAHOBKY 8epmuKaribHbIX cesizeli Mexdy hepmamu.

* O npumeHeHun n. 15.4.10 cm. nucbmo MuHcTposa PP ot 12.07.2018 N 30936-
Or/08. - MpvmeyaHue n3rotoBuUTens 6asbl AaHHbIX.

B nOKpbITMSIX 34aHUIA M COOPYXEHWI, IKCMyaTVpyemblXx B panoHax ¢
pacyeTHbIMM TemnepaTypamum Huwxe MuHyc 45°C crnepyeT npedycmaTpuBaTtb
(mononHUTensHo K OBbIYHO MPUMEHsiIEMbIM) BepTUKarnbHble CBS3W MocepeavHe
Kaxgoro nporeta BAOMb BCEro 34aHus.

BepTtukanbHble CBS3W criedyeT pacrnonaraTb B MIIOCKOCTSIX OMOPHbIX CTOEK
CTPONUIbHBIX hepM, B NIOCKOCTSX KOHbKOBBIX CTOEK Ans hepm npornetom Ao 30 M,
a TaKke B NIOCKOCTSAX CTOEK, HAXOASLUMXCS MOA Y3rIOM KPEnmeHWst HapykHbIX HOT
oHaps ans drepm nponetom 6onee 30 m.

Mexay cTponumnbHbIMY chepmMamy C HUICXOASLLMM OMOPHBIM PAcKOCOM B KpaiHUX
y3riax HKHUX NOSICOB CNeayeT yCTaHaBMMBaTh NOAKOCH! K KpalHEMY Y31y BEpXHEro
nosica.

CeveHnss 3remMEHTOB BepTvKarkbHbIX CBA3el crefyeT HasHadaTb Mo
npeaensHoi rmbkocTu (cm. 10.4).

15.4.11 Topu3oHTarnbHbIe CBA3U MO BEPXHUM W HUXHMM MosicaM pa3pesHbix epm
NPONETHbIX CTPOEHWI TPAHCMOPTEPHbLIX ranepen cregyeT npeaycmaTpuBaTth
pasfernbHO ANSt Kaxaoro nponeTa.

15.4.12 Mpn NpUMEHEHNN KPECTOBOW PeLLETKM CBA3EN MOKPbITUNA, 33 UCKIOYEHNEM
YHUKaNbHbIX 34aHWIA N COOPYKEHWUIA, pacyeT NPOM3BOAMTCH MO YCMOBHON CXeme B
NPEANOMOXeHNN, YTO PACKOChl BOCMPUHUMAIOT TOMbKO PacTArVBaloLLmMe yCunms.

Mpu onpepeneHnn ycunuii B 3aneMeHTax CBsi3ell obxaTne mosicoB depm
y4uTbIBaTb He crnepyer.

15.4.13 B BMCAYMX MOKPLITUAX C MIIOCKOCTHBIMA HECYLWMMMU CUCTEMaMM
(ABYXMNOACHLIMU, U3MMOHO-XECTKMMU BaHTamMn W T.N.) crieayeT npepgycmatpvsaTh
BEpTVKanbHble N TOPU3OHTAsbHbIE CBA3W MeXy HECYLLMMM CUCTEMaMW.

15.4.14 KpenneHue cBsi3eit criefyeT OCyLLECTBNATL Ha GonTax knacca To4HoCcTu B.

B 3paHusx, 06opyaoBaHHbIX KpaHammu 60ribLLoi FPy30NoaAbEMHOCTU U PEXMOB
pabotbl 7K n 8K, a Takxe B cry4ae 3HaYUTENbHbIX YCUMWIA B 3NIEMEHTaxX CBA3en
(BeTpoBble depMbl U T.M.) KPENneHe 3NeMEHTOB CBsi3eii criefyeT OCYLIECTBMSATb
Ha MOHTaXXHOW CBapKe, a B OTAENbHbIX Cly4asix M Ha GonTax krnacca ToYHoCcTH A

15.5 Banku

15.5.1 MakeTbl MCTOB ANs NOSICOB CBapHbIX ABYTaBPOBbIX Oarnok NMpUMEHsiTb He
cnenyert.

[ns nosicoB 6anok C (PPUKLMOHHBIMWA COEAVHEHVSIMU criedyeT NPUMEHSITb
nakeTbl, cocTosiLpe He Gornee Yem U3 Tpex NMMUCTOB; MPU 3TOM MroWaab CeYeHus
MOSICHBLIX YrONKOB CriedyeT MpuvHUMaTb paBHOW He MeHee 30% Bcel nrowaam
ceyeHusi nosica.

15.5.2 TllosicHble LWBbI CBapHbIX 6arnok, a Takke LBbl, NPUCOEAVHSIIOLME K
OCHOBHOMY ceyveHuio Oarnku BcrnomoraTtenbHble 3reMeHThbl (Hanpumep, pebpa
XKECTKOCTM) crieflyeT BbINOMHATL HenpepbiBHbIMU. [lonepeyHbie pebpa XecTkocTu
OOIMkHbI ObITb C Bbipe3aMu A4St IPONyCcKa NOSICHbIX LUBOB.

B purensix pamHbIX KOHCTPYKLUIA Y OMOPHbIX Y3MOB CriedyeT NpUMEHsITb
[BYXCTOPOHHVE MOSICHbIE LUBbI, MPOTSHKEHHOCTb KOTOPbIX AOIMKHA ObiTh HE MeHee
BbICOTbI CEYEHUS pUrensi.
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15.5.3 Mpy NnpyMeHeHNN OAHOCTOPOHHMX MOSICHBIX LUBOB B CBAPHbIX ABYTaBPOBbIX
Gankax 1-ro knacca, HeCyLMX CTaTUYECKYyl Harpysky, CreayeT BbINOMHATH
crnepytolme TpeboBaHus:

pacuyeTHas Harpyska AorkHa GbiTb NpUMoXeHa CUMMETPUYHO OTHOCUTENBHO
nonepeyHoro ceveHus Ganku;

YCTOMYMBOCTb CXaToro nosica 6anmkm pomkHa ObiTe obecneveHa B
COOTBETCTBUM C NepevncneHmem a) 8.4.4;

pacyeT yCTOMYMBOCTU CTEHOK Garnok JOMmKeH ObITb NPoM3BeseH B COOTBETCTBUM
¢ Tpe6oBaHuammn 8.5.1 1 8.5.2;

[OMKHbI ObITb YCTaHOBMeEHbl MornepeyHble pebpa XecTKocTM B MecTax
MPUMOXEHUs1 K Mosicy 6arnku CocpefoTO4EHHbIX Harpy3oK, BKMOYasi Harpysku ot
pebpuCTbIX Xene3obeTOHHbIX NNMT; nonepeyHbie pebpa XecTKocTW He crieayet
yCcTaHaBnvBaTb NpW NPOBEAEHNM MPOBEPKN MECTHOWM YCTONYMBOCTM no 8.2.2.

15.5.4 Pebpa »eCTKOCTM CBapHblXx Ganok AO/mKHbI ObiTb yAaneHbl OT CTbIKOB
CTEHKM Ha paccTosiHue He MeHee 10 TonwmH cTeHkn. B mecTax nepeceveHvs
CTbIKOBbIX HUW30B CTeHKM 6Gankm C npofofibHbIM PeGPOM  XEeCTKOCTU  LUBbI,
npviKpennstowme NpofaonbHoe pebpo XeCcTKOCTM K CTEeHKe, He criedyeT AOBOAUTb
[0 CTbIKOBOTO LLBa CTEHKM B MeCTax Ux nepeceyveHns Ha (6¢-20) mm.

15.5.5 B cBapHbiXx ABYTaBPOBbIX OGankax KOHCTPyKUWi rpynn 2-4 crepyet
NPUMEHSITb OAHOCTOPOHHME pebpa XeCTKOCTU C PacroriokeHMeM WX C OfHOW
CTOPOHbI Garnku 1 NPMBapKoN Ux k nosicam Ganku.

B 6arnkax ¢ OAHOCTOPOHHMMM MOACHBIMY LBaMU peGpa XECTKOCTU Ha CTeHKe
criefyeT  pacrofiaraTb  CO  CTOPOHbl,  MPOTMBOMOMOXHOM — PACMONIOXEHUIO
OAHOCTOPOHHMX MOSICHBIX LLBOB.

PacueT ycTouMBOCTM OOHOCTOPOHHEro pebpa ecTKocTu criepyeT
npou3BoauTb cornacHo Tpe6osaHusm 8.5.9 1 8.5.10.

15.6 Banku KpaHOBbIX nyTen

15.6.1 BepxHue nosicHble LWBbI B Garnkax KpaHOBbIX MyTEW ANs KpaHOB rpynn
pexumoB paboTel 7K (B uexax MeTannypruyeckux npomssoacts) u 8K (mo CIl
20.13330) crieqyeT BbIMOMHSATHL C NPOBAPOM Ha BCHO TOMLWMHY CTEHKM.

15.6.2 CBobGoaHbIe KPOMKU pacTsHYTbIX MOSICOB Ganok KpaHoBbIX MyTen u Ganok
pabounx NnowanoK, HeNOCPeACTBEHHO BOCMPUHMMAIOLLMX Harpy3Ky OT MOABWKHBIX
COCTaBOB, [OIDKHbl ObiTb NpPOKaTHbIMW, CTPOraHHbLIMM  WUNKM  0BGpe3aHHbIMU
MaLLVHHOW KUCIIOPOAHON Ui NNasMeHHO-AYroBON PE3KOWA.

15.6.3 Pasmepbl pebep xecTkocTn 6anok KpaHoBbIX NyTEN AOMKHbI YAOBNETBOPATH
TpeboBaHusim 8.5.9, 8.5.10 u 8.5.17, npu 3TOM LMpMHA BbICTYNAOLWEN YacTu
[BYCTOPOHHErO MNpoMexyTouHoro pebpa pomkHa ObiTe He MeHee 90 MM.
[lBycTOpOHHME nonepeyHble pebpa XecTKOCTU He crneayeT NpuBapuBaTth K nosicam
Ganku; npu aTom Topubl pebep XecTKOCTW AOMMkHbI ObiTb MNOTHO MPUrHaHbI K
BepxHeMy nosicy 6anku. B 6ankax nog kpaHbl rpynn pexvmos pabotbl 7K n 8K (no
CI120.13330) Heobx0AMMO CTporaTh TOPLibl, MPUMbIKAIOLLME K BEPXHEMY MOSICY.

MpUMEHSATL OAHOCTOPOHHWE MoMepeYHble pebpa >KeCTKOCTW U3 MOMoCOBOM
CTanu UMM OAMHOYHBIX YTONKOB C MPUBAPKON MX K CTEHKE U K BepXHeMy Mosicy u
pacnorioxeHnem corrniacHo 15.5.5 criegyet Tonbko B 6ankax noa KpaHbl rpynn
pexvmoB paboTsl 1K-5K (no CI120.13330).

15.7 lluctoBble KOHCTPYKLMUU

15.7.1 KOHTYp nomepeyHbIX 3MIEMEHTOB ecTKocTM obomnovek cregyet
NPOeKTMPOBaTb 3aMKHYTbIM.

15.7.2 Tepenayy cOCpeaoOTOMEHHbIX Harpy3oK Ha NIMCTOBbIE KOHCTPYKLMK criegyeT
npeaycMaTpuBaTh Yepes 3IEMEHTbI XECTKOCTU.

15.7.3 B MecTax conpsixeHuin oboroyek pasnuMuHon ¢opMbl criedyeT NPUMEHSTb
nnasHble NEPEXOAb! AN YMEHbLUEHNSI MECTHBIX HANPSHKEHWIA.

15.7.4 BbinonHeHWe BCeX CTbIKOBbIX LUBOB CllegyeT npedycMaTpuBaTth
[OBYCTOPOHHE! WNM OOHOCTOPOHHEN CBapKOW C MOABApPKOM KOPHA WM Ha
roaknagkax.

B npoekTe crepyeT ykasbiBaTb Ha HEOGXOAMMOCTb OGECMEYEHNSI NMOTHOCTU
CoefIMHEeHWI KOHCTPYKLIWIA, B KOTOPbIX 3Ta MIOTHOCTb TpebyeTcs.

15.7.5 B NMCTOBbIX KOHCTPYKLMSIX CrieayeT MPUMEHsITb CBapHble COeAWHEHUs
BCTbIK; COEAVHEHS NICTOB TOSLLMHOM 5 MM 1 MEHEE - BHAXIIECTKY.
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15.8 Bucsaume nokpbiTusa

15.8.1 [N KOHCTPYKUMA W3 HWTeW crnedyeT NPUMEHsITb KaHaTbl, Npsgu u
BbICOKOMPO4HYIO NPOBOSIOKY (MMM MpokKarT).

15.8.2 KpoBnsi BUCSiYEro noKpbITUsi foSDkHA OblTh pacnonoxeHa HenocpeacTBEHHO
Ha HecywWx HWUTSX U NOBTOPSiTb obpasyemyto umm dopmy. Ecnmn dopma kposnm
oTrmyaeTcsi OT hopMbl MPOBUCAHWUS HUTEW, KPOBIO MOOHVMMAIOT Hag HUTAMM,
orepeB Ha creLmarnbHy0 HaACTPOEYHYH KOHCTPYKLIMIO, UMW NOABELLMBAIOT K HATSM
CHU3Y.

15.8.3 OyepTaHMs OMOPHBbIX KOHTYpPOB CreAayeT HasHayaTb C YY4EeTOM KPUBbIX
[AaBneHns OT YCUMWIA B NPUKPENIIEHHbIX K HAM HATSIX NPW pacyeTHbIX Harpyskax.

15.8.4 [Ins coxpaHeHus cTaburbHOCTM (OpMbl, KOTOpasi AorpkHa obecrneuvBaTtb
repMETUHHOCTb MPUHSITOR KOHCTPYKLUM KPOBMM, BUCSIYME MOKPLITUS Crieayet
paccuyuTbiBaTb Ha AeCTBUE BPEMEHHDBIX HArpy3oK, B TOM Y1CIie BETPOBOIO OTCOCA.
Mpv aTOoM cregyeT npoBepsiTb W3MEHEHWE KPWBW3HbI MOKPbITUS MO  ABYM
HanpaBneHusiM - BAOMb W nonepek HwTei. Heobxogumas cTabunbHOCTb
[OCTUraeTCsi C MOMOLLBHO KOHCTPYKTUBHBIX MEPOMPUATUIA: YBENMUYEHWNEM HATSKEHUS]
HUTK 3a CYeT Beca MOKPbITUS UMM NPeABapUTENbHOMO HanpshKeHUs!; Co3faHneM
cneuuvanbHo CTabunManpytowen KOHCTPYKLWUW; MPUMEHEHUEM U3MMOHO-KECTKUX
HUTE; MNpeBpalleHUeM CUCTEMbl HUTEA W KPOBEMbHbIX MAMT B  e4uHYI0
KOHCTPYKLMIO.

15.8.5 CeyeHue HUTU [OMKHO ObITb paccyuMTaHo No Hamborbluemy ycunuio,
BO3HMKaIOLLEMY MpU pacYeTHOW Harpyske, C Y4Y4eTOM MW3MEHEHVsi 3afaHHOW
reoMeTpun NoKpbITUSA. B ceTyaTtbix cucTemax, Kpome 3TOro, Ce4eHne HUTU AOIDKHO
6bITb MPOBEPEHO Ha ycunve OT AeiCTBUSI BPEMEHHON Harpysku, pacroriokeHHON
TOMbKO BAOMb AAHHON HUTW.

15.8.6 BepTukanbHble W ropu3oHTarbHble NepeMeLUeHNs HUTEeW U yCunna B HUX
crepyeT onpeaenaTb C Y4eTOM HEMMHENHOCTN paboTbl KOHCTPYKLMIA NOKPbLITHS.

15.8.7 lMpu pacyeTe HUTEe U3 KaHaTOB W KX 3aKpensieHnA KO3 LIMEHTLI YCIOBUI
paboTbl cregyer npuHUMaTb B COOTBETCTBMM C pasgerom 17. [Onsa
CTabUIM3VPYIOLLMX KaHaTOB, €CIM OHW He SIBMSIOTCA 3aTshkkaMu AJs OMOpHOro

KOHTYpa, KoadhdmLMeHT ycrnoBuii paboTtbl %, =1.

15.8.8 OnopHble yanbl HUTE W3 MPOKATHbIX NpOdMreit criedyeT BbINOMHATH
LIAPHUPHBIMM.

15.9 dnaHueBble coeANnHEHUS

15.9.1 TMpn npoekTMpoBaHWN (oraHLEBbIX COEANHEHU CTanbHbIX KOHCTPYKLIMIA,
NOABEPXEHHbBIX PaCTSXKEHUIO, M3MMOY WNM UX COBMECTHOMY AeWCTBUIO, criepyeT

npUMeHsaTL cTank Ans dnaxues C355 1 C390 ¢ OTHOCUTENbHBIM CYXEHnem Ui, =
35%, npeaBapuTenbHO HanpshkeHHble BbICOKOMPOYHbIE GOMTbl U3 CTarm Kraccos
NPOYHOCTM He Hke 10.9, BbICOKONPOYHbIE raiku 1 LWaibbl K HUM.

TpeboBaHUA MO HATSHXKEHMIO BbICOKOMPOYHbIX GOMTOB BO (hrnaHLEBOM
coeavHeHnn, o6ecneyrBaroLLEM BO3MOXHOCTb BOCMPUHMMATL MoNepeyHbie yeunmus
3a CYeT cun TpeHus mexay draHuammn, ero KOHTPOSo W MIOTHOCTM KOHTaKTa
mexay cnaHuamm npuseaexsl B CIM 70.13330.

®naHLeBble COeAVHEHNSI CTanbHbIX KOHCTPYKLIMIA, MOABEPXKEHHbIX CXaTUIO UM
COBMECTHOMY AEVCTBUIO CXaTUsl C U3rMGOM (Npy OAHO3HAYHON 3MIOPE CHUMAROLLYX
HanpshkeHWiA B COEAVHSIEMbIX 3TIEMEHTaX), CrIeAyeT BbIMOSHSATH Ha BbICOKOMPOYHbIX

GonTax 6e3 npeaBapuUTENbHOMO WX HATSKEHWS!, 3aTsHKKOW GONTOB CTaHAAPTHBIM
PYYHBIM KITHOHOM.

15.9.2 Mpu pacyeTe driaHLEBbIX COEANHEHNIA B 3aBUCMMOCTUN OT KOHCTPYKTUBHOMO
pelleHns, XapakTepa nepeAaBaeMbiX YCUNWiA K TpeboBaHU  3KchyaTauum
crepyeT NpoBepsaTb:

HEeCyLLy0 cnoco6HOCTL GONTOBOrO COEAUHEHNS;

NPOYHOCTb (hriaHLEeBbIX IMCTOB NpU n3rube;

MPOYHOCTb CBapPHbIX LLUBOB, COEAUHAKOLLMX d)naHeu C OCHOBHbIM 3JIEMEHTOM.

15.10 CoeaunHeHus ¢ chpesepoBaHHbIMKU TOpLAMU
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B coeuHeHUsIX aNEMEHTOB C hpe3epoBaHHbIMM TopLamu (B CTbikax 1 6asax
KOMOHH U T.M.) CXMMaIOLLYIO CUMly CriefyeT CYWTaTb MOSHOCTbIO NepefaroLleics
yepes TopLbl.

Bo BHeLLEHTPEHHO CxaTbIX (CxaTo-u3rmbaemMbix) anemMeHTax CBapHble LUBbl 1
6onTbl,  BKIOYasi  BbICOKOMPOYHbIE,  YKa3aHHbIX  COeAWHEeHWn  criegyet
paccuyuTbiBaTb Ha MakCMMarbHOe pacTarvBatoLLlee ycunve oT 4eCTBUA MOMEHTa 1
npoaonbHOM cunbl Npu Haubonee HeBNaronpUATHOM MX COYETaHUM, a Takxe Ha
caBuraroLLee ycunme ot eACTBUS NONePEYHON CUnbl.

15.11 MoHTaXHble KpenneHus

15.11.1 MOHTa@XHble KpernneHVst KOHCTPYKLMIA 34aHWIA U CoopyxeHuin ¢ Bankamm
KpaHOBbIX NyTeW, pacCYUTbiBaeMbiMW Ha YCTanocTb, a Takke KOHCTPYKLWIA MnoA
ene3HO[0POXHbIE COCTaBbl AOMKHbI BbITb CBAPHBIMM UM (PPUKLIMOHHBIMU.

B MOHT@XHbIX COEAMHEHUAX STUX KOHCTPYKLMWIA CrieayeT npuMeHsiTe 6omTbl
Knacca To4HocTu B:

ONA KpenneHnst MpOoroHoB, 3MeMeHTOB (POHAPHOW KOHCTPYKLMW, CBS3el no
BEPXHUM MosicaM hepM (MPU HarM4um CBA3E MO HMXHWMM NOsicaM Unn >KeCTKOW
KPOBMM), BEPTUKAmNbHbIX CBs3en No depMam U oHapsiM, a Takke 3SNEeMEHTOB
daxsepka;

AN KpenneHns CBA3en No HbKHUM nosicam depM Npu HanM4mm XEeCTKON KPOBIN
(NpyBapeHHbIX K BEPXHUM MosicaM Xerne306eTOHHbIX UM apMUPOBAaHHbLIX MAUT K3
SYENCTbIX GETOHOB WM MPUKPENIIEHHOrO B KaXayl BOMHY MNPOCMIMPOBAHHOMO
HacTuna v T.n.);

OISt KPEenneHust CTPOMNWIbHbIX M MOACTPONUIbHBIX bepM K KOMOHHaM 1
CTpPONMUIbHbIX epM K MOACTPOMUIbHBIM NpU ycnosuu nepepadvyu BepTUKanbHOro
OMOPHOro AaBsieHNA Yepes3 CTOMUK;

AnNs KpenneHusi paspesHblx Ganok KpaHoBbLIX NyTer Mexay coboi, a Takke Ans
KPEMIEHUs1 MX HVDKHETO MOsICA K KOMOHHAM, K KOTOPbIM HE KPEensTCsi BEPTUKaribHbIe
CBSI3Y;

Ans KpenneHusi 6arnok pabourx niowanok, He NoABEPraloLMXCH BO3AENCTBUIO
AMHAMUYECKMX Harpy3oK;

AnA KpenneHna BTOPOCTENeHHbIX KOHCprKLlVIﬁ.

15.11.2 Ona nepepacnpegeneHvsi usrmbarowyx MOMEHTOB B 3fIEMEHTAX paMHbIX
CACTEM KapKacCHbIX 3[4aHWA B Y3Max COEAVMHEHWS pureneil C  KOrOHHaMu
NPUMEHSIIOTCA  CTarnbHble Haknagku, pabortaiolume B NAACTUHECKOW CTaguu.

Haknagku crieqyet BbINOMHATL U3 CTarne ¢ npeaenom TekydecTu 4o 345 Hivmm2 .

Yourma B Hakriagkax crnegyeT onpeaensTb MpU MUHUMArbHOM npeaerne
TEKy4eCTU Cymin = Fyn U MaKCUMArbHOM Npenere TEKYHeCTU Symay = £y, +100
Himm2

MpoaonbHbIe KPOMKM HaKafokK, paboTatoLLmx B MIACTUHECKON CTaANM, [AOMKHBI
6bITb CTPOraHHbIMU N PE3EPOBaHHBLIMM.

15.12 OnopHble YacTn

15.12.1 HenopgBwxHble LUAPHUPHBIE OMOPbI C LIEHTPUPYIOLWLMMK NPOKNagKamm,
TaHreHumanbHble, a npu BecbMa GoMblUMX peakuusix - GanaHCupHble omnopbl
criefyeT NPUMEHsITb NPU HEOBXOAMMOCTU CTPOro PaBHOMEPHOrO pacnpegerieHus
AaBneHuns rnog oropoii.

Mnockue vrm KaTkoBblE MOABUXHBIE OMOPbI CreAyeT NPUMEHsTh B Criydasx,
KOra Huxenexalas KOHCTPYKLMS [OorpkHa GblTb pasrpyeHa OT ropu3oHTarbHbIX
YCUINNIA, BO3HUKAIOLLMX MPY HEMOABMXXHOM ONMpaHuM 6anku unm epmbl.

KoadhdmUMEHT TpeHWst B MIOCKMX MOABWXHbLIX oropax crieayeT NpuHMMaThb
paBHbIM 0,3, B kaTkoBbIx - 0,03.

15.12.2 PacyeT Ha cMaTMe B LUMMHAPUYECKKX LiapHMpax (Landax) 6anaHcupHbIx
orop criegyeT BbINOMHATL (MpY LeHTParnbHOM Yrrie KacaHusi NoOBepXHOCTEN, PaBHOM
v 6onbluem 90°) no dopmyne

FI(1,250 Ry, ) <1, (199)



roe F - naBneHve (cuna) Ha onopy;

ol paguyc 1 anvHa wapHupa, CoOoTBETCTBEHHO;

R;p - pacyeTHOe COMpOTUBIIEHNE MECTHOMY CMSTUIO MPU MMOTHOM KacaHww,
npvHUMaemMoe cornacHo TpeboBaHusm 6.1.

15.12.3 PacyeT Ha AvameTparbHoe cxaTue KaTKOB crieflyeT BbIMNOMHATH MO
dopmyne

Fi(ndlRyzv,)=1, (200)

rae » - YACJKO KaTKOoB;

d, ! - AMameTp u ArvHa KkaTka, COOTBETCTBEHHO;

R.; - pacyeTHoe COMpPOTMBMEHWE [MaMETParibHOMYy CXaTUI KaTKOB Mpu
cBOGOAHOM KacaHuu, NpUHUMaeMoe cornacHo TpeboBaHusm 6.1.

16 TpeboBaHMA NO NPOEKTUPOBAHUIO
KOHCTPYKLUWA Onop BO3AYLWHbIX JINHUNA
anekTponepeaa4vu, OTKPbITbIX
pacnpenenuTenbHbIX YCTPOMUCTB U KOHTaKTHbIX
ceTeun TpaHcnopTa

16.1 AnA KOHCTPYKLWIA ONop BO3AYLLHbLIX NIMHUIA anekTponepenayn (BJ1), oTKpbITbix
pacnpegemmTenbHbix ycTponcTB (OPY) mn KOHTakTHbIX ceTel TpaHcropTta (KC)
cnegyet npumensite ctanm C235, C245, C255, C285, C345, C345K, C375
cornacHo npunoxenuio B n ctane mapku 20 1 09I 2C no gerictaytowym HO.

B 3aBMCUMOCTV OT Has3Ha4YeHust U TUNa UX COEOUHEHWN KOHCTPYKUUM onop
noapasaenArTca Ha rpynnbl:

1 - cBapHble crewlmarnbHble onopbl 60rbLLMX NEPEXOAOB BbICOTOM CBhiLLEe 60 M;

2 - cBapHble onopbl BJ1, kpome yka3aHHbIX B rpynne 1; cBapHble ONopbl OLLMHOBKU U
noa Bblkmoyatenn OPY He3aBUCMMO OT HampsikeHus, CBapHble Onopbl MoA
obopynoBaHve OPY HanpsbkeHvem cBbilwe 330 kB; KOHCTpyKUMM 1 anemeHTbl KC,
CBSAi3aHHble C HaTSHXKEHMEM MPOBOAOB (TAMW, LUTAHMU, XOMYyTbl), @ Takxe Omnopsbl,
yKasaHHble B rpynne 1, npu oTCyTCTBUM CBaPHbIX COEAVHEHWIA;

3 - cBapHble 1 GonToBble onopbl nof obopyaosaHne OPY Hanpsikenuem o 330
kB, Kpome ofop nod BbIKMOYATENW; KOHCTPYKLMM W 3MeMEeHTbl HeCyLwX,
noafepivBaloLmX M dmkcupytowmx ycTpoicTB KC  (onopbl, purenm xecTkux
nonepe4uvH, NPoXXeKTopHble MayThbl, d)VIKCé\TOpr), a TakXXe KOHCTPYKUUun rpynnbl 2,
kpome KC, npu oTCyTCTBUM CBapHbBIX COEANHEHWIA;

4 - cBapHble M GONTOBblIE KOHCTPYKLUMM KabGenbHbIX KaHaroB, AeTanu nyTen
nepekaTku TpaHCOPMAaTOpOB, Tpanbl, FEeCTHWLbI, OrpaxaeHns u  Apyrue
BCMoMoraTernbHble KOHCTPYKL MK U anemeHTbl OPY, BI1n KC.

16.2 bonTbl knaccoB TodyHocTM A n B ama onop BJ1 Bbicotoh go 60 m u
KoHCTpykumii OPY un KC cnegyeT npvHUMaTb, Kak [Ans KOHCTPYKUWW, He
paccuuTbiBaeMblX Ha YyCTanocTb, a Ana dnaHuesBbiX coeguHeHwn n onop BIl
BbICOTOW 6onee 60 M - Kak Anst KOHCTPYKLMIA, pacCYNTBIBAEMbIX Ha YCTanocTb, No
Tabnuue .3 (npunoxenue I).

16.3 JluTble geTanu cnegyeT NPOeKTUPOBaTb U3 YrNepoancTon ctanm mapok 3511 n
450 rpynn otrwmeok Il v Il mo HA,.

16.4 TMpu pacuyetax onop B, koHcTpykuuii OPY n KC cregyeT npuHMmaThb
KO3(hMUMEHTBI YCIIOBWIA paboThbl, yCTaHOBIEHHbIE B 7.1.2, pasgenax 4 un 14 u no
Tabnumue 45.

Ona onop BJl, OPY n KC 3HayeHue koadhuuMeHTa HapgexHocTu no

OTBETCTBEHHOCTU ¥, crieayeTt NpMHMMaThb PaBHbIM 1,0.

PacueT Ha Npo4HOCTb pacTAHYTLIX 3NemMeHTOB ornop Mo dopmyne (5) ¢ 3ameHon

B Hei 3HaueHust £y Ha &y, /v, He ponyckaetcs.

Tabnuua 45




OneMeHT KOHCTPYKL i KoadhdmumeHt
ycnosuii  paboTbl

Ye
1 CxaTble nosica M3 OAWHOYHLIX YrONMKOB CTOEK
cBOGOAHO CTOSsILLE OMopbl B MEPBbIX ABYX MaHemnsx ot
6alumaka npu y3noBbIX COEANHEHMAX:
a) Ha cBapke 0,95
6) Ha 6onTax 0,90

2 CaTblil 3MemMeHT NIIoCKON peLleT4aTon TpaBepchbl U3
OJMHOYHOTO PaBHOMOJIOYHOrO Yronka, MpUKpenIsemMoro
O[HOM MOSKOW (PUCYHOK 22):

a) nosic, NpuKpennsiemblid Kk cTorke onopbl || 0,90
HenocpeAcTBeHHO ABymst Gontamu u  Gonee,
NOCTaBMEeHHbIMW BAOMb NOsica TpaBepChbl

6) nosic, NpYKpennsemblii K cTolike onopbl ogHum || 0,75
60nTOM 1nn Yepes hacoHKy

B) pacKoc v pacnopka 0,75

3 OTTskka M3 CTanbHOrO KaHata WM nydka
BbICOKOMPOYHOM NPOBOOKM:

a) AnA NpoMeXyTOYHOW onopbl B HopmanbsHom || 0,90
pexumMe paboTbl

6) AN aHKepHOW, aHKepHO-YrroBOW W YIIOBOW
onop:

B HOPMarbHOM pexumMe paboTbl 0,80

B aBapuNHOM pexvime paboTbl 0,90

MpumevaHve - YkasaHHble B Tabnvue KoaddMUMEHTbl yCroBuiA paboTbl He
pacnpoCcTpaHsTCA Ha COEQVHEHUS SNIEMEHTOB B y3rax.

16.5 lMpun onpepeneHnn npuBedeHHoW mMBKoCT no Tabmumue 8 HanbornbLuyo

TMBKOCTb BCErO CTEPXKHSA Apay CIEAYET BbIMUCTIATH MO dpopMysiam:

ANA YeTbIpexrpaHHOro CTepXXHA C napannesibHbIMWU nodcamu, LWapHUPHO
OnepToro no KoHuam,

Mgy = 2110 (201)

NS TPEXTPaHHOrO PaBHOCTOPOHHETO CTEPXHSA C NaparnmerbHbIMU nosicamu,
LLAPHUPHO OMEPTOro MO KOHLLaM,

hepay = 2541 B (202)

Ons cBoboAHO CTOsILLE CTOMKM NpamuaansHon opmbl (pUcyHok 15)

Ponar = 2WASDy (203)



roe - reomeTpuyeckasa annMHa CKBO3HOINO CTEPXHSA;

b - paccTtosiHne Mexagy ocAMU NosAcoB Havbonee y3K017I rpaHn CTepxHA C
napannenbHbIMU nosicamu,

h - BbICOTa cCBOBOAHO CTOALLEN CTONKY;

W=1250k :ffznz-)2 =275, I 5)+35 - koadpdmumeHT Ons  onpegeneHus

pacquHoﬁ ANVHbL,  1Oe bs n b;' - paccCTodaHua Mexay OoCAMU  NOoACOoB
I'IVIpaMVI,ElaJ'IbHOVI onopbl B BEPXHEM U HMXKHEM OCHOBAHUAX Havnbornee y3KOPI rpaHu
COOTBETCTBEHHO.

PucyHok 22 - Cxema TpaBepcCbl C TPeyrosibHOM peLueTKon

1-1 A
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PucyHok 22 - Cxema TpaBepchbl C TPEYrofibHOW peLLeTKon

16.6 PacyeT Ha yCcTOWYMBOCTb MPU CXaTWM C M3rMOGOM CKBO3HOTO CTEPXHS C
peLleTkaMmn NOCTOSHHOIO MO AMMHE CeYeHns CrieayeT BbIMONHATL No pasgeny 9.

[nsi paBHOCTOPOHHETO TPEXTPAHHOTO CKBO3HOMO CTEPXHA C peLLeTKamm
MOCTOSIHHOTO MO AJSIMHE CEYEHUs OTHOCMUTENbHLIN OKCLEHTPUCUTET —CcrieayeTt
BbIYMCIIATH NO POPMyIiam:

npwv n3rvbe B NIIOCKOCTK, NEPNEHANKYNSIPHOM K OQHOMW 13 rpaHen,

=3 46pM I(NB), (204)

npu n3rmbe B NIIOCKOCTU, NapasnensHON OfHOW U3 rpaHein,

o= IBM (V)| (205)

rae b - paccTossiHMe Mexay OCsAMU NOsACOB B MITOCKOCTU rpaHu;

B - koadpdmumeHT, paBHbIN 1,2 npu GONTOBLIX coeduHeHusx u 1,0 - npu
CBapHbIX COEANHEHUSIX.

16.7 MNpwn pacyeTe Ha yCTOWYMBOCTb MPU CXATUN C U3MMOOM CKBO3HOTO CTEPXHS C
pewetkamn no 9.3.1 u 9.3.2 3HayeHWe IKCLeHTpUcuTeTa ¢ npu BGONTOBBLIX
COEAVHEHUSAX 3NIEMEHTOB CriedyeT YMHOXaTb Ha KoaddmuneHT 1,2.

16.8 MNpy NnpoBepke YCTONYMBOCTU OTAENMbHBIX NOSACOB CTEPXHSA CKBO3HOMO CeYeHns
orop C OTTSHXKaMKU MpY CXaTUM C U3MMOOM, NPOAOIIbHYIO CUMY B KaXOoOM nosice

crnieqyet onpegenatb ¢ y4eToM OOMNONHUTESIbHOMo ycunma Nad OT u3rnbatoLLero
MoMeHTa M, Bbluncnsemoro no ﬂeqx)pMMpOBaHHOI;I cxeme.

NS LWapHMPHO ONepTol MO KOHLLaM peLLeT4YaTon CTOMKM MOCTOSIHHOTO MO ANMHe
NpsIMOYrofbHOro ceveHust (Tun 2, Tabnuua 8) onopbl C OTTSHKKaMW 3HaYeHve
MoOMeHTa M B cepeaivHe ANMHbI CTOWMKKU Npu n3rmbe ee B OAHOM U3 NIOCKOCTEN, X-X
unu y-y, cneayeT onpeaensTb no dopmyne

M=M,+(BNI8) (f; + 1), (206)
roe Mg - u3rmbatowmii MOMEHT B cepeauHe AJMHbl CTOWKM OT MNOnepeyHomn

Harpysku, onpegensemMblin kak B 6ankax;

B - KoadhdpMUMeHT, NpUHUMaeMbI cornacHo 16.6;



N - npogonbHas cuna B CTOMKE;

Jq - mporu6 CTOMKM B CepeAMHe AMMHbI OT MOMEPEYHON  Harpysku,
onpefernsieMbin Kak B OBblYHbIX Gankax C WCMorb30BaHWMEM MPUBELEHHOMO

MOMEHTa nHepuum cevyeHna Eg ]

Fn =0,0013 - HayanbHbI Nporvb CTOVKK B NIIOCKOCTY U3rnba;

5=1-01N"f(Ei,) .

3pech: ! - AnMHA CTOVKY; fyp = Al f?@gf,

rae A - nnowanb CeYeHusi CTOMKY;

Ly - npuBepseHHas MMGKOCTL CTOMKM, onpefersiemast no TaGruue 8 Ans

ceyeHus Tuna 2 ¢ 3ameHoit B oopmyrne (16) Apg, Ha A, uin ?L}. COOTBETCTBEHHO
nnockocTu nsrvba.

Mpu n3rMbe CToMKM B ABYX NIOCKOCTSIX yeurme &,y criegyeT onpeaensitb Mo
dopmyrie (124); Npu 3TOM HaYanbHbIA Npornb f, CreayeT yuuThIBaTh TOMBKO B TOM

MMOCKOCTH, B KOTOPOW CoCTaBrsiowas yourms Mg oT momenta M, wmm M,
umeeT Hauborbluee 3HayYeHve.

16.9 MonepeyHyto cuny Q B LLAPHMPHO ONEPTON MO KOHL|AM CTOMKE C pelueTkamu
MOCTOSIHHOMO MO ASIMHE MPSIMOYrofibHOrO ceveHust (Tun 2, Tabnuua 8) onopbl C
OTTSHKKaMU NpY CXaTuM C U3rMGOM B OAHOWM M3 MIIOCKOCTEN X-X WIW y-y crienyet
NPUHMMATL NOCTOSIHHOW MO ANMHE CTOMKM W ONpeaensTh no copmyne

314BN
Q=Qmax+T(fg +fn), (207)
rge Qmax - MakcumarnbHasa nonepe4vyHaa cuna oT nonepeHHOIZ Harpy3ku B

nnockocTu n3rmba, onpegendemMas Kak B 6ankax.

OcTanbHble 06o3Ha4eHus B dopmyne (207) cnegyeT NpUHMMaTL TakUMU e, Kak B
chopmyrie (206).

16.10 Ond LwapHUpHO ONepToi MO KOHLAM PeLUeTYaTol CTOMKM MOCTOSIHHOMO Mo
OINVHe TPeyrorbHOro CKBO3HOro ceverus (Tun 3, Tabnuua 8) onopbl ¢ OTTSHKKaMK
npuv cxaTum ¢ U3rMGoM B OZHOM U3 MIIOCKOCTEN X-X UMK Y-y 3HaYeHne MoMeHTa M B
cepeavHe ee O/MHbI criedyeT onpepenaTb no dopmyne (206), a npuBedeHHytO
MBKOCTb - No Tabnuue 8 Ana ceveHns Tuna 3.

Mpu u3rmbe cToWKkM B ABYX MIOCKOCTAX 3HaveHue ycunua Az crneayert
NpUHMMATL 6 & NbLLUMM U3 ABYX 3HAYEHUIA, onpeaensemMblx no copmyne

N,

ad = LI6M 1B vwm Npg = 0583, 16+ M, /b, (208)
Mpw y4eTe o6onx momeHToB 3, 1 M), Bo BTOpON ChopMmyrie (208) HauarbHBLIN

nporMé CTOWKW f, B KaxdoW M3 [ABYX MIOCKOCTEN CriefyeT MpuHUMaTh PaBHbLIM
0,001/ .

16.11 TMonepeyHyto cuny Q B MIIOCKOCTW IPaHN B LLAPHVMPHO OMEPTON MO KOHLLaM
peLleTyaTon CTONKE TPEYronbHOro CKBO3HOTO CEYEHMSI OMOopbl C OTTSKKaMWU Mnpum
cxaTum ¢ n3rmbom criegyeT onpeaensTb no dopmyne (207) ¢ y4eToM npuBeAEHHON

MoKocTn lgf , onpegensiemon no Tabmmue 8 ansa cevexus Tuna 3.



16.12 PacyeT Ha yCTOMYMBOCTb CXaTblX 3NIEMEHTOB KOHCTPYKLMA U3 OOMHOYHbIX
YronkoB (MOSICOB, peLUeTKW) CriedyeT BbIMOMHATE C Y4ETOM IKCLEHTPUYHOrO
NPUSIOXKEHNS MPOLOSIEHOW CUTTbI.

Kak ueHTpanbHO cxaTtble no dopmyne (7) 3TuM anemeHTbl cregyet
paccynTbiBaTb NpY YCMOBUMN YMHOXEHUSI NPOAOIbHBIX CUI HA KO3MMULIMEHTbI Ty
N g, NpUHMMaemMble He MeHee 1,0.

B npocTpaHCTBEHHBIX 6OMTOBBIX KOHCTPYKLMSIX MO PUCYHKY 15 (Kpome pucyHka
15, B) 1 KOHLIEBbIX OMOpP) MPU LIEHTPUPOBaHWN B Y3re 3/1EMEHTOB M3 OAVHOYHbIX

PaBHOMOSOYHbIX YrONKOB MO UX pUCKaM NPy OAHOPSIAHOM pacronoxeHun 6onTos B
ArIEMEHTaXx peLLeTKM 1 NMPUKPENIEeHM packoCOoB B y3rie C ABYX CTOPOH MOJKKM nosica

3HaYeHUs KOAOMLIMEHTOB Ty, U Tz CriedyeT onpenensThb:
ans nosico npu . =3,5 (npu %.>3,5 cneayet npuHumats 3, =3,5) no copmynam:

npu 0,55= ¢/ 0,66 U Ny f N, 207

o, =14[clh=055+ K(0,2- 0,05, 4/ M, (209)

NpN 0,4 c/b <055 U Mg ¢ Ny <(2,33015-058)

iy = 0,954 0,1 & +[0,34 — 0,620/ 54+ R(0,2 = 0,057 1N, g F Wy s (210)

ANA PackocoB, MPUMbBIKAOWWMX K PacCYUTbLIBAEMOW MaHenu nosica, no
dopmynam:

npu 0,552 /& 0,66 M Nyl My <07

g =1,18- 0,360/ B+(18c/ b—036) Ny I N,y ; (211)

NpN 0,4 01k <0,55 U Mg { Ny = (2,3315-0,58)

oy =1-004c/b+(0,36- 041c/ BN, F Wy, . (212)
[ns npocTpaHCTBEHHbIX GONMTOBBIX KOHCTPYKLMIA MO puUcyHKy 15, 1), O) B
copmyniax (210) n (212) cnenyeT npuHumath 0,45= /& «0,55.

B dopmynax (211) n (212) oTHoOLLEHMe pacCTOsIHKSA MO NOJKe yronka packoca oT
obylKa [0 PWUCKM, HA KOTOPOW YCTaHOBMEHbI GONTHI, K LUMPUHE MOMKWU Yrorka

packoca npuHaTo ot 0,54 o 0,6; npu oTHoLweHun, paBHOM 0,5, KOAIMUMEHT Cig ,
BbIYMCIIEHHbIV No dropmynam (211) n (212), gormkeH ObITb yBennyeH Ha 5%.

B npocTpaHCTBEHHbIX CBapHbIX KOHCTPYKLMSIX 13 OAWMHOYHBLIX PABHOMOMOYHbIX
YronkoB no pucyHKy 15, 6), r) (KpoMe KOHLEBBIX OMOP) C NMPUKPENIIEHNEM PacKOCOB

B y3rie TOMbKO C BHyTPEHHeN CTOPOHbI Nonku nosica npu Ny,; £ My, =07 3HaveHus

KO3(MUNEHTOB Iy U Ciy CriedyeT NPUHUMATB:

Npy LLeHTPUPOBAHWN B Y3Max 35IEMEHTOB MO LIEHTPaM TSHKECTU CEYEHUN

Uy =ty = 1,05

NPV LLEHTPUPOBAHMM B y3riax 0Cel packocoB Ha 0BYLLOK nosica

Gy = g = L0+ 012N, F I, .



lMpn pacyeTe KOHCTPYKUMA Ha COBMECTHOE AEWCTBME BEPTUKambHbIX U
nonepeYHbIX Harpy3oK M KPYTALLEro MOMEHTA, BbI3BAHHOTO 06PbIBOM MPOBOAOB UM

TPOCOB, OMYCKAETCS NPUHUMATL Ty = Ty = 1,0,
O603HayeHus, NpuHSATbIe B dopmynax (209)-(212):

C - paccTosiHWe Mo Morike yrorka mosica oT oBylika A0 PUCKM, HAa KOTOPOM
PacMonoXeH LIEHTP y3na;

b - LLMpUHa MoK yrorka nosica;

Nm - NpoAOIbHaA cuna B NaHenu nosca;

Nyg - CyMMa NpoeKuuin Ha OCb Mosica YCUNMiA B packocax, NpuUMbIKatowyx K
OflHOW Morke rnosica, nepeaaBaeMasi Ha Hero B y3ne 1 onpeaernsieMasi npy Tom xe

CoYeTaHun Harpys3ok, Kak Anda Nm; npu pacyete nosca crneagyetr npuHUMaTb

Gonbluee M3 3HAYEHWUN N, MOMyYeHHbIX ANs Y3M0B MO KOHLAM NaHenu, a npu
pacyeTe packocoB - [N y3na, K KOTOPOMY MPUMbIKaeT packoc.

16.13 PacueTHble AnmHbI fgf W paguycbl MHEPLMM CEYEHUN i Mpu onpedeneHnun
rMBKOCTN 3MEMEHTOB MMOCKMX TpaBepc C MOSiCamn U PeLLeTKON M3 OAUHOYHbIX
YronkoB (CM. pUCYHOK 22) criefyeT NPUHUMATb PaBHbIMMU:

A nosica oy =1y, izt , g =y, i=i,;
anst packoca ler =1g, i =iy, ;
A5 pacriopku fyr =1, | i =iy,

rae i - paguyc MHEPLWW CEYEHUS OTHOCWUTEMNbHO OCW, MapasienlbHoW NrockocTu
peLLeTKn TpaBepchl.

16.14 TWOKOCTb NEpBOro CHM3Y packoca M3 OAMHOYHOrO Yrorka peLueTyaTomn
cBoGoaHO cTosALen onopbl BI1 He porkHa npesbiwaTth 160.

16.15 OTkIoHeHMs Bepxa onop M nporMbbl TpaBepc He AOIPKHbI MpPeBbllLaTh
3HaYeHUI, NpMBEAEHHbIX B Tabrmue 46.

16.16 B cTanbHbIX MPOCTPAHCTBEHHbIX KOHCTPyKUMsix onop BJT n OPY wu3
OOVHOYHBIX YrONMKOB CriefyeT npeaycmaTpyBaTb B MOMEPEYHbIX  CeYEHUAX
Anadiparmbl, KOTOPbIE AOIDKHBI pacnonaraTbCs B CTOMKax CBOGOAHO CTOSILLMX Onop
He pexe, YeM yepes 25 M, 1 B CTOMKaxX OMop Ha OTTsKKax He pexe, Yem vepes 15 m.
OvadparMbl  JOMKHbI  Takke yCTaHaBNMBaTbCA B MeCTax  MPUIOXeHWs
COCpeAOTO4EHHbIX Harpy3oK 1 NepenoMoB MOsICOB.

16.17 Tlpu pacyere Ha CMSATUE COEOUHSIEMbIX 3JJIEMEHTOB pEeLeTKn B
0AHOGONTOBLIX COEAMHEHWSIX C PacCTOsiHUEM OT Kpas aremMeHTa [0 LeHTpa
oTBEpPCTUA BOOMb ycurma MeHee 1,5d crneagyeT yvuTbiBaTb npuMedaHve 2 K
Tabrmue 40.

B 0fHOGONTOBBIX COEAUHEHUSIX 3IIEMEHTOB, MOCTOSIHHO paboTarowmx Ha
pacTsbkeHWe (TSr TpaBepc, SMEMEHTOB, MPUMbIKAOWWX K Y3MaMm  KpenneHus
NPOBOAOB ¥ TPOCOB, U B MECTaX KPEMMEHUs 060pyA0BaHMs), pacCTosiHWE OT Kpasi
3neMeHTa [0 LieHTpa OTBEPCTUS BAOIb YCUIWS CriefyeT NpUHMMaTh He MeHee 2d.

16.18 Packocbl, Npukpennsemble K nosicy 6onramMmu B 0OAHOM y3ne, AOkHbI BbITh
pacrnosioXeHbl C ABYX CTOPOH MOSKM MOSICHOTO Yrorika.

Tabnuua 46
KoHcTpykumst n || OTHocutenbHoe || OTHOCUTENbLHLIN NPOrMG TpaBepchl U HGanku (k
HanpaBsreHue OTKIOHEHME nponeTy Unu AMHe KOHCOMW)
OTKIMOHEHUS Bepxa onopbl (K

BbICOTE Onopbl )

BepTukansHbii [opu3oHTanbHbIN

B Ha B
nponete KOHCOonm nponete

Ha
KOHCOMM




yrnosas onopa | 120 200 70
BJ1  aHkepHoro
TMNa BbICOTOMN
no 60 m Boonb
npoBoaoB

2 Onopa BN 1 To xe
aHkepHoro Tuna || 100 200 70
BbicoTOM Ao 60
M BAOMb
npoBoAoB

3 TpomexyTouHas || He orpaHu-
onopa BJl || usBaeTcsa 150 50
(kpome
nepexoaHom)
BAOSb
npoBOAOB

4 TepexogHble 1 1 "
onopbl BJ1 Bcex || 140 200 70
TWUNOB BbICOTOMN
cBblle 60 ™
BAOSb
npoBoaoB

YymBaeTca YymBaeTca

1 KoHueBas ni 1 1 He orpaHuynBaetcsa

5 Onopa OPY || 1
BAOSb 100 200 70 200 70
npoBoAOB

6 To e, nonepek | 1 He He He orpaHuynBaetcsa
npoBoAoB 70 orpaHu- orpaHu-

HOpMUpyeTCSi.

TEeXHUYECKMMUN YCIIOBUAMU Ha 3Kcniyatauuto OGOpy,ClOBaHVIﬂ YCTaHOBJIEHbI
XeCTKune TpeﬁOBaHMﬂ.

7 Croiika onopbl - - - -
nopg, 100
obopyaoBaHve

8 barka nog || - - -
obopynoBaHue 300 250

Mpumevanna

1 OTknoHeHue onop OPY u Tpasepc onop BJ1 B aBapuitHOM U MOHTaXHOM pexuMax He

2 OTKIOHeHUs 1 Npornbbl No No3vumsiM 7 U 8 JOMmkHbI OblTh YMEHbLUEHbI, ecnn

6onee

16.19 B 60nTOBbIX CTbIKaX MOACHBLIX PaBHOMOMIOYHBIX YrONKOB YMCMO 6OMTOB B
CTblke CrieayeT HasHayaTb YeTHbIM M pacrnpefenstb 6GOonTbl MOPOBHY Mexay
nonKamm yrorka.

Yucno GonToB Npy OAHOPSAHOM M LIAXMATHOM WX PACMOSOXEHUM, @ Takxe
YMCIO MOMEepeYHbIX psiAoB GONTOB MpU ABYXPSIAHOM WX PACMONOXEHUM crienyet
HasHayaTb He Gornee NATW Ha O4HOV NOSKe Yronka C KaXaoW CTOPOHbI OT CTbIKa.

YkasaHHoe 4uncrio 60nToB 1 nornepeyHbIX psaoB cneayet yeenm4mBatb 4O CeMu

Npu YCrOBUM YMEHbLUEHUSI 3HauyeHus Ko3adhvuMeHTa Yy, onpedensemMoro no
Tabnuue 41, ymHoxeHvem Ha 0,85.

16.20 PacuyeT Ha yCTOMYMBOCTb CTEHOK OMOP M3 MHOTOrpaHHbIX TPyO mpu yucne
rpaHert ot 8 fo 12 cnepyeT BbINOMHATL No dhopmyne

S I(Gcr'}'c)s‘lv (213)

rae oy - Hanborbluee CXMMAlOLLEE HaMNpPsHKeHe B CeYeHUN ornopbl Npu ee pacyeTe
no AedopMUPOBaHHON CXEME;

T - KPUTUYECKOE HaMpskeHne, Bblynucngemoe no (bopMyne

5 :(B—«fBQ—B,SIiQw)wRJ, =R, (214)




B=0,58+181/ 75 ;

Ty = (21 0),fRy IE _ yenioBHas MBKOCTb CTEHKM MpaHy LLMPUHOM b 1 TOMLLMHOI
t,

w=1+40,033%, (1- o5/ 50,
rae A, crieayet npuHAMaThL He Gonee 2,4;

Ty - HaUMEHbLLEE HanpshkeHne B CEYeHUW, NPUHMMAaEMoe Npu PacTsHKeHUn Co
3HaKoM "MUHyC".

MHororpaHHble Tpybbl AOMKHbI COOTBETCTBOBaThL TpeboBaHuam 11.2.1 n 11.2.2
ANs KpymbiX TPy € pagnycom OnmcaHHOM OKPY>XHOCTU.

17 TpeboBaHUA NO NPOEKTUPOBAHUIO
KOHCTPYKLUNA aHTEHHbIX COOPYXE€HUI CBA3N
BbicoToM Ao 500 m

17.1 Ang cTanbHbIX KOHCTPYKLIMIA @HTEHHbIX coopyxeHuii (AC) crneayeT NpuMeHsTb
cTanu corracHo npunoxeHuto B (kpome ctanert C390K, C590, C590K) u ctanb
mapok 20 u 09r2C no pewicteytoumm HO. Mpu atom crnegyeT npuHMMaTb
pacnpegeneHe KOHCTPYKLIWIA Mo rpynnam:

1 - OTTAMKM M3 CTanbHbIX KaHATOB W Lienen pasnnyHon KoHdurypaumm, Hecywme
BaHTbl A@HTEHHbIX MOMOTEH W aHTEeHHble NPOBOAA; JJIEMEHTbI (MexaHW4eckue
aetanum) OTTSDKEK MauT M aHTEeHHbIX MOMOTEH, AeTanu KPenneHust OTTSKeK K
dyHOaMeHTaM U K CTBOMaMm CTarnbHbIX 0nop; dnaHubl 1 dnaHueBble CoeguHeHNs!
3M1EMEHTOB CTBOIOB MadyT ¥ BalleH, BKtovas ornopHble donaHLbl 1 6alumaky;

2 - CnrowHocTeHYaTble W pelleTyaTble CTBOMbI MauyT W GalleH, peLleTka,
Anadparmbl CTBOSOB BalLeHHbIX orop;

3 - necTHWUbI, nepexofHble NMOWEAKM; METANOKOHCTPYKLMM  KpenneHus
aHTeHHOro obopyaoBaHus.

MaTepuansl Ans coefuHeHWid criegyeT MpuUHMMAaThL CormacHo pasgeny 5,
HOpMaTMBHblE W pacYeTHble COMPOTMBMEHWS MaTepuarnioB W COEAUHEHUA -
cornacHo pasaeny 6 1 npunoxenuam B u T

17.2 NS OTTSHKEK U 3MEeMEHTOB aHTEeHHbIX MOMOTEH CreayeT NPUMEHSATb CTarnbHble
Kpyrmble kaHaTbl OoLuHKOBaHHble no rpynne CC, rpy3oBble Hepackpy4uBatoLLyecs
OAVHAapHOW CBUBKM (CnnpanbHbie) U HepacKpyyMBatoLWeCs: ABOVHON KPeCTOBOW
CBVBKM C METarnnmMyeckum cepaeqHUKoM (KpyrronpsigHble), npyu 3TOM cnvparibHble
KaHaTbl criefyeT MPUMEHSTb NMpW pacuyeTHbIX ycunusix Ao 325 kH. B kaHaTax
crnegyeT MNPUMEHSTb CTarbHYl0 KPYMIyl0 KaHaTHYl MpOBOSIOKY HaubonbLumx
AvameTpoB Mapku 1. [ns cpegHe- U CUMbHOArpeCCUBHBIX CPef - MPUMEHSITb
KaHaTbl, oLHKoBaHHbIe no rpynne XKC, ¢ TpeboBaHuaMu ans kaHatos rpynnbsl CC.
Mpn yBenMueHWn AnuHbI OGBA30K M3  MSITKOM  OLMHKOBAHHOW  MPOBOSIOKY,
pacnomnoXeHHbIX MO  KOHUaM KaHatoB, Ha 25% crnegyeT NpUMEHsITb
packpy4vBatoLLMeCs KaHaTbl.

ﬂ]’lﬂ OTTAXEK CO BCTPOEHHbIMU WU30NATOpaMW OpPELLKOBOro Tuna crenyet
NPUMEHATb CTalbHble KaHaTbl C HeMeTalniM4eCcKumu cepaevHukamu, ecnm 310
pAonyckaetca pagnoTexHn4ecknmn TpeﬁOBaHMﬂMM.

[Insi OTTSKEK C YCUIUSIMU, NPEBbILLAIOLLMMI HECYLLYHO CMOCOBHOCTHL KaHaToB 13
KpYrrol NpOBOJIOKYM, CrieayeT MPUMEHsITb CTarnbHble KaHaTbl 3aKkpbiToro Tuna u3
3eT06pasHbIX U KIMHOBUAHBIX OLIMHKOBaHHbIX MPOBOJIOK.

17.3 KoHubl CTanbHbIX KaHaToB B CTakaHax MM mydprax cregyer 3akpennatb
3anvBKOW LMHKOBbLIM crinasom LIAMO-1,571.

17.4 [na anemMeHTOB aHTEHHbIX MOMOTEH criegyeT NPUMEHSATb NpoBOAa COrfiacHo
Tabrmue B.2. MNpumeHeHne MenHbIX NPOBOMOK AOMYCKAETCA TOMbKO B Cryyasx
TEXHOIIorm4eckon Heo6xoaMMocTu.

17.5 3HayeHVe pacyeTHOro COMPOTMBMEHUS (YCWUNUSI) PacTSKEHWIO MPOBOAOB M
NpPOBOMOK CcriedyeT MNPWHUMAaTb  PaBHbIM  3HAYEHUIO  Pa3pblBHOTO  yCUnus,
YCTaHOBIIEHHOMY FOCYAapCTBEHHbIMW CTaHAAPTaMK, AeneHHOMY Ha KoadbdmLMeHT

HaJeXHOCTMN Mo MaTepuany ¥y :

015 anoMUHVEBBIX Y MEHbIX MPOBOAOB Yy, =2,5;

Ana ctaneanoMUHMEBbIX NPOBOAOB NMPY HOMUHamNbHbIX CEYEeHUsX, MM2
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- Ym=2,8;
35-95 - V=25
120 n 6onee S Ym=2,2;

ans GumeTanIMyeckmx ctaneMenHbIX NPOBOSIOK Yy =2,0.

17.6 Mpwu pacueTtax koHCTpykuMin AC cnepyeT NpyHMMaTh KO3(MMLNEHTbI YCIOBUI

paboTbl, ycTaHoBMneHHbIe B 4.3, pasaene 14 v Tabnvue 47.

Tabnuua 47

OreMEHTbI KOHCTPYKLWIA

KoadpdmumeHT
ycroBuin paboTsl

Ve

I'Ipe,qBapMTeano HanpsaXXeHHble 31leMeHTbl peLleTKn

dnaHub:

KOnbLEeBOro Tuna

OCTarbHbIX TUMNOB

CranbHble KaHaTbl OTTSHKEK MadyT WM SMEMEHTbI
aHTEeHHbIX NONoTEeH NpU UX Konn4ecTee:

3-5 oTTsKek B Apyce uUnn 3NemMeHTOB aHTEeHHbIX
nonoTeH

6-8 oTTsIKEK B sipyce

9 1 6oree OTTSXeEK B Sipyce

3agenka KOHLOB Ha KOylle 3aXvMMamu WM ToYeyHoe
ornpeccoBaHue BO BTYrKe

OnneTka kaHaTa Ha KoyLle Ur U3onsTope

OnemeHTbl KPEemnmeHWst OTTSKEK, aHTEHHbIX MOMOTEH,
npoBOAOB, MOAKOCOB K OMOPHbIM ~KOHCTPYKLMSM 1
aHKepHbIM dyHaAaMeHTam

AHKepHble Tshxn 6e3 pe3bboBbIX COEAMHEHUI Npy paboTe
UX Ha pacTskeHue ¢ U3rmbom

MpoyLwmMHbI Npy paboTe Ha pacTsbkeHre

[eTtanu KpenneHnn n CoeanHeHU CTanbHbIX KAHATOB:

MexaH14eckme, KpOMe OCeil LLapHUPOB

OCM LLIAPHUPOB MpY CMATUN

0,90

0,80

0,90

0,95

0,75

0,55

0,90

0,65

0,65

0,80

0,90




17.7 OTHOCUTENbHbIE OTKMOHEHWst orop (K BbICOTE) He AOIPKHbI MpeBblaTh
3HAYeHU (KPOMe OTKIOHEHWI OMop, ANs KOTOPbIX TEXHWYECKUM 3adaHueM Ha
NPOEKTUPOBaHUE YCTaHOBIEHbI UHbIE 3HAYEHUST):

1/100 - Npv BETPOBOW MW FONONEAHON Harpy3ke;

1/300 - Npv OAHOCTOPOHHEN NOABECKE aHTEHHbI K OMOPe Npu OTCYTCTBUM BETpa.

17.8 MoHTaxHble COeQUHEHNS INIEMEHTOB KOHCTPYKLWIA, Nepeaatolme pacyeTHble
ycunus, criedyeT NpoeKTUpoBaTh Ha 6onTax Knacca TOYHOCTU B 1 BbICOKONPOYHbIX
6onTax. [Mpu 3HaKoNepeMeHHbIX YCUNMWSIX CriedyeT MNpUHUMAaTh COEeAMHEHWsT Ha
BbICOKOMPO4HbIX 6OnTax unm Ha MOHTaXHOW CBapkKe.

Bo Chl'laHLleBle coeguHeHuaAx cnegyeT NpUMEeHATb BbICOKOMPOYHbIe 6onTbl.

MpyMeHeHVe MOHTaXXHOW CBapKM UM GOMTOB Kracca TOYHOCTU A JOMKHO BbITbh
COrnacoBaHO C MOHTUPYIOLLEN OpraHusauuen.

17.9 Packocbl mbkocTblo Gonee 250 npu nepekpecTHOW pelleTke B MecTax
nepeceyeHuii LOMmkHbI BbITb CKpensieHbl Mexay Coboii.

Mpornbbl pacnopok AvadparM U 3MeMeHTOB TEXHOMOMMYECKUX MIoLaaoK B
BEPTMKaNbHOM W TOPU3OHTAmNbHOM MIIOCKOCTAX He AOSPKHbI npesbiwaTte  1/250
npornerta.

17.10 B KOHCTPYKUMSAX peLueTyaTbix onop AvadparMbl OOMKHbI yCTaHaBMMBaTbCsA
Ha pacCTOsHWW Mexay HMMM He Goree Tpex pa3MepoB CPeAHEero MonepeyHoro
CeyeHUss CeKUMM Oropbl, a Takke B MecTax MPUMOXEHUS1 COCPeaOTOHYEeHHbIX
Harpy3oK v nepernomMoB MosICOB.

17.11 BonTbl cnaHueBbIX coeavHeHW Tpy® crnenyeT pasmelaTb Ha OAHOM
OKPYXHOCTU MMHMMArbHO BO3MOXHOMO AMaMeTpa Ha PaBHbIX PaCCTOSHUAX Mexay
cobon.

17.12 OnemeHTbl pelieTkn epMm, CXoAsUMecs B OAHOM y3ne, crepyet
LeHTpupoBaTb Ha OCb Mosica B TOYKe nepecedyeHnss ux oceir. B mectax
NMPUMbIKaHWSI PackocoB K (hbraHLaMm WX pacLeHTpoBka AorkHa ObiTb He Goree
TpeTn pas3mMepa nonepeyHoro ceyenust nosica. MNpu pacueHTpoBke Ha GonbLmi
pasmep areMeHTbl AOMMkHbI GbITb PacCUMTaHbl C Y4ETOM Y3MOBbIX MOMEHTOB.

B npopesHbix dhacoHKax AN KPenneHns packoCoB U3 KPYrriow CTanm KOoHew,
npopesun crieayet 3acBepnuBaTb OTBepcTMeM AuameTpom B 1,2 pasa 6Gonblue
AnameTpa packoca.

17.13 OTTs%KM B MayTax € pelleTyaTbiM CTBOMOM CrieAyeT LLeHTpUpoBaTh B TOUKe
nepeceyeHnss oceli MOSICOB M Pacrnopok. 3a YCIOBHYID OCb OTTSXeK criegyet
NpUHUMaTL Xopay.

JIucToBbIE NPOYLMHLI AN KPEMNEHWUs1 OTTSHKEK AOIPKHbI NOAKPENNATLCS
pebpamu eCTKOCTU, NPEAOXPAHSIIOLLMMU UX OT U3rnba.

KOHCprKLl,I/IVI Y3NnOB KpenneHusa OTTAXEeK, KOTopble He BMUCbIBAlOTCA B
TPaHCNOPTHbIEe I'aﬁapVITbl CeKuuri CcTBOMa MauT, crnefnyet npoekTupoBaTb Ha
OTAelbHbIX BCTaBKax B CTBOSE B BUAE XECTKUX Fa6apVITHbIX ,qmacbparM.

17.14 HatskHble ycTponctBa (MydTbl), Cryxawpe ANS perynmpoBaHus AnMvHbI 1
3aKPENIEHNS OTTSHKEK MaYT, [JOMKHBI KPEMUTLCS K aHKEPHBLIM YCTPOMCTBaM rMGKOM
KaHaTHOW BCTaBKOW. [JrMHa KaHaTHOW BCTaBKM Mexay Topuamu BTYNOK AOIDKHA
6bITb He MeHee 20 AnameTpoB KaHaTa.

17.15 Onst anemeHToB AC cregyeT MpUMMEHsiTb TUMOBbIE MEXaHW4eckue aetanu,
npoLleALLMe NCMbITaHWS Ha MPOYHOCTb U YCTanocTb.

Pe3bby Ha pacTsiHyTbIX 3nemMeHTax cregyeT npUHUMaTb COrMacHo
Aevctaytowmm HO (McnonHeHvie BnaauHbl pe3bbbl C 3aKpyrieHnem).

17.16 B oTTsKax MadT, Ha MNPOBOAAX W KaHaTax rOPU3OHTarbHbIX AHTEHHbIX
MoroTeH ANS ralleHnst BUbpaumy criegyeT npegycMaTpuBaTth NocrefoBaTenbHY0
YCTaHOBKY MapHbIX HW3KoYacTOTHbIX (1-2,5 lu) n BblCOKOYACTOTHbIX (4-40 I'u)
BMBporacuTenen peccopHoro Tuna. Huako4acToTHblE racutenu criefyeT BbiGupaTb
B 3aBWCMMOCTM OT YacTOTbl OCHOBHOMO TOHa OTTSXKWM, MPOBOAA WnM KaHata.
PaccTosiHMe s OT KOHLIEBOW 3adenku KaHata OO MecTa MNoABECKM racutenem
crepyet onpepenaTb no dopmyne

52041107 g~Flm , (215)



rae d - aameTp KaHaTa, NpoBoAa, MM;
m - Macca 1 M kaHaTa, NpoBoAa, Kr;
P - npefBapuTenbHoe HaTshkeHWe B kaHaTte, nposoae, H.

Bbicoko4acToTHbIE racuTenu creqyeT yCTaHaBMBaThb BbIlE HU3KOYACTOTHbIX
Ha pacctosHuM s. [pu nponeTtax MNPOBOAOB W KaHAaTOB aHTEHHbIX MOMOTEH,
npesbiLwatowmx 300 m, racutenu creqyeT ycTaHaBMBaTb HE3aBUCMMO OT pacyeTa.

[nsi rawexus konebaHuin TuNa "ranonmpoBaHne"” creayeT U3MeHsITb CBOGOAHYO
ANVHY KaHaTa (MpoBoAa) NoBoAKaMU.

17.17 AHTeHHble COOPYXeHVsi pafMoCBsi3W HEOBXOAMMO OKpalMBaTb COMMacHO
Tpe6oBaHMsIM MO MapKMPOBKE U CBETOOTPAXIEHMIO BbICOTHBIX NPENsATCTBUA.

17.18 MexaHnveckne fgetany OTTSDKEK, apMmaTypbl M3OMATOPOB, @ TaKke MeTu3bl
[OMKHbI ObITb OLIMHKOBAHHBIMM.

18 TpeboBaHMA NO NPOEKTUPOBAHUIO
KOHCTPYKUUWA 34aHUNA N COOPYKEHUUN NpuU
PEKOHCTPYKLUN

18.1 O6wme nonoxeHus

18.1.1 OcTaTouHbIi pEecypc KOHCTPYKLWA 30aHUA U COOPYXeHW cnepyet
OLEHMBATb Ha OCHOBAHWM aHarmM3a WMEOLIENCS TEeXHWYECKOW AOKYMeHTaLuu,
BU3YyarbHOMO, MHCTPYMEHTAIIbHOrO OCBUAETENLCTBOBAHUIA, MPOBEPOYHbLIX PACYETOB
HEeCylen CrnocoBHOCTM W AedopMaTUBHOCTU  KOHCTPYKTUBHBIX — SFIEMEHTOB,
UmeroLWX AedekTbl Uy NOMyYMBLLMX MOBPEXOEHWE B NpoLEecce aKkcnnyarauum. B
UTOre OCBWAETENbCTBOBAHWSI TEXHWYECKOe COCTOSIHUE JNEeMEHTOB 34aHuN U
COOPYXEHUA [OMKHO GblTb ONPefeneHo B COOTBETCTBUM C AEWCTBYHOLLWMMU
HOPMaTMBHLIMU JOKYMEHTaMU Kak:

HOpMaTMBHOE - MpY OTCYTCTBUM AE(EKTOB U MOBPEXAEHWA N COOTBETCTBUM
BCex TpebOoBaHUN NPOEKTHOW [OOKyMeHTauuu, [eiCTBYIOWMM HOpMaMm 1
HaLMOHamnbHbIM CTaHgapTam;

pa6otocnoco6Hoe - Npy HanMuuM LedeKToB W MOBPEXOAEHUA FIOKarbHOro
xapakTepa, KOTopble Mpu MOCreayoLLEM PasBUTUM HEe MOTYT OKasaTb BRMSHWS Ha
HECYLLYl0 CMoCOBHOCTb [PYrUX 3MEMEHTOB U KOHCTPYKUWMW B LIENoM, U He
OrPaHNYMBAIOT B KOHKPETHbLIX YCIOBUSIX HOPMAaribHYI0 SKCMyaTaumio 34aHus umm
COOPYXeHUsT;

orpaHU4eHHO paboTocnocobHoe - Mpu HanMuun AedeKToB U MOBPEXOAEHUN,
He MpeacTaBrsAOWMX OMacHOCTU  BHE3aMHOro  paspylleHnst Wi - notepu
YCTOWYMBOCTW KOHCTPYKLIMIA, HO MOTYLMX B [AarbHeNlleM Bbi3BaTb MOBPEXOEHUS
APYrVIX 3MEeMEHTOB W Y3rOB KOHCTPYKLWW, WM (NpyU pasBUTUM MOBPEXOEHNS)
nepenTn B KaTeropuio onacHbIX, korga Ans obecrneyeHnst akcnnyatauum 3gaHus
(coopyxeHus)) HeoBGXOAMM  KOHTPOMb 3@ COCTOSIHUEM  KOHCTPYKUMA, 3a
NPOAOIKATENBHOCTBIO  UX  3KCMIyaTauuu, 3a napameTpamy TEeXHOMOrU4eckmx
npoLeccoB (Hanpumep, orpaHn4eHne rpy3onoAbEMHOCTU MOCTOBbIX KPaHOB) W
TpebyeTcs ycuneHme KOHCTPYKLIWIA;

aBapuiHoOe - NPy Har4um 4edeKToB U NOBPEXAEHNI, CBUAETENbCTBYOLMX 06
ncyepnaHuMm Hecyllelr CrnocobHOCTM 0coB0 OTBETCTBEHHBIX JMIEMEHTOB U
COEAVHEHUI, NPEACTaBNSIOLLMX ONACHOCTb Pa3pyLUEHUSI KOHCTPYKLWA U MOTYLLMX
BbI3BaTb MOTEPIO YCTONYMBOCTM OO BEKTA B LIEMOM.

18.1.2 MNpwu ycuneHnn nnu nameHeHuM ycrnoBuii paboTbl COXpaHSEMbIX KOHCTPYKLINIA
crenyet obecneymBaTh kKak MUHUMYM X paboToCNOCOGHOE COCTOSHUE.

Ha nepvop ot nposegeHuss o6CrienoBaHst 4O YCUIIEHUS KOHCTPYKLUU,
HaxXoAALWMECH B OrpaHWYeHHO pPaBoTOCMOCOGHOM COCTOSIHUM, [OIDKHbI BbiTh
obecrneyeHbl HEOBXOAUMBIM KOHTPOSEM.

Mpy ycuneHw KOHCTPYKUWIA criedyeT npeaycmatpuBaTb KOHCTPYKTVMBHbIE
peLLeHns u MeToAbl Npon3BoAcTBa paboT, obecnevunBaroLLme NaBHOE BKMOYEHWe
3MEMEHTOB U KOHCTPYKLWIA YCWUIEHMst B COBMECTHYIO paboTy C coxpaHsieMbiMu
KOHCTPYKLMAMW, B TOM YKCIie NMPU NCMOMb30BaHNN UCKYCCTBEHHOTO perynupoBaHnst
YCUMWIA N BPEMEHHYIO Pa3rpy3Ky KOHCTPYKLIWA.

18.1.3 na KOHCTPYKLMIA, 3aMpOeKTUPOBaHHbIX MO paHee Ae/iCTBOBaBLLMM HOpMaMm
N TEXHNYECKMM YCIOBUSM, MPOBEPOYHbIN pacyeT He credyeT MNpPOBOAUTL B
cryyasix, ecrv 3a nepuoa aKCnnyataumm He MeHee 15 neT B HWUX He BO3HWKNM
AedeKTbl 1 NOBPeXOEeHWs, He U3MEHUNCb YCMOBUS AanbHeWnLei aKcnyaTauum,
Harpy3ku W BO3AEWCTBUSA, a MPU WX WU3MEHEHUM He YBENMYUIUChL YCWUIMst B
OCHOBHbIX 3M1eMeHTax.

18.2 PacuyeTHble XapaKkTepUCTUKU CTanu U coeaguHeHUn



18.2.1 OueHuBaTb Ka4yeCcTBO MaTepuana KOHCTPYKUWIA criegyeT Mo AaHHbIM
3aBOACKMX CepTUMKATOB UMK NO pe3yrnbTatam UchbiTaHui obpasuos. VcnbiTaHus
criefyeT BbINOMHSATL MpU  OTCYTCTBUW WCMOSNHUTENBHOW AOKYMEHTaLuuu unm
cepTudmKaToB, HEAOCTATOMHOCTY MMEIOLLMXCS B HUX CBEOEHUIA UM OBHapyXeHWUn
MOBPEXOEHNIA, KOTOPbIE MOITM GbITb BbI3BaHbl HU3KMM Ka4eCcTBOM MeTarnmna.

18.2.2 Tpn wuccnegoBaHuM W WUCMbITaHUM MeTanma criegyeT  onpepensTtb
crepytoLme nokasarenu:

XMMUYECKWIA COCTaB - MacCOBYIO [AOM0 3rieMeHToB Mo Tabnvue B.2
(npunoxeHue B);

npenen TeKy4ecTu, BPEMEHHOE COMPOTUBIIEHNE W OTHOCUTENbHOE YAJMHEHWE
NP UCMbITAHWSIX Ha pacTskeHWe (CriefyeT NPOBOAWTbL WUCHbITaHWSI C MOCTPOEHUEM
Avarpammbl paboTbl cTanm);

yAapHylo BA3KOCTb AMA TemnepaTyp, COOTBETCTBYIOLMX MPYNNe KOHCTPYKLMA 1
pacueTHol TemnepaTtype no Tabrmue B.1 (npunoxexve B);

yAapHYyto BA3KOCTb nocrie AeopMaLMOHHOrO CTapeHust Ans rpynn KOHCTPYKLUiA
1 pacyeTHbIX TeMnepaTtyp no Tabrmue B.1 (npunoxexve B);

B OTAErbHbIX Crydasx Makpo- M MWKPOCTPYKTYPY cTamu (B YacTHOCTW, Ans
KOHCTPYKUMA 1-1 1 2- rpynn npuroxeHns B, BbINOMHEHHbIX U3 KUNsLWen ctanm
TOMUWMHOWA CBbile 12 MM W 3KCNMyaTUPYIOLWMXCA NpuU  OTpuLaTeribHbIX
Temnepatypax).

MecTa oT6opa npob ANs onpefeneHusi NepeuncneHHbIX nokasarened, Ynucno
npo6 1 HeoBXOAMMOCTb YCWUNEHUS MECT BbIPE3KW YCTaHaBrMBaeT OpraHv3auus,
npou3BoAsiLLas 06CneAoBaHne KOHCTPYKLIMIA.

18.2.3 VccnenoBaHua M UCNbITaHUA MeTanna KOHCTPYKLMWIA, WU3rOTOBMEHHbIX A0
1932 r., cnepyeT NpoBOAWUTE B CMELNanM3MpoBaHHbIX HAay4YHO-MCCeA0BaTENbCKMX
WHCTUTYTax, [Ae, KpOMe CBOWCTB MeTanna, YycTaHaBnMBaeTcs  crnocob
npou3BOACTBa CTanu: MyaSMHroBasi, KOHBEpPTEpHasi C MNpOAYBKOW BO34YXOM
(BeccemepoBckas UnvM TOMacoBCKasi), MapTEHOBCKas Uy anekTpocTarb.

18.2.4 PacuyeTHble COMPOTMBIEHWSI MpokaTa, THYTbIX npodmnein u  Tpyb
COXpaHAeMbIX KOHCTPYKLMIA CriedyeT HadHavaTb cornacHo TpebosaHuam 6.1, npu

3TOM 3HaYeHus R}.n, Ry W Y CRiegyert npuHUMaTh:
ONa MeTarnna KOHCTPYKLWIA, U3roToBNEHHbIX A0 1932 r., - N0 NOMyYeHHbIM Npu
UCMBITAaHUAX MVHUMAanbHbIM  3HaYeHUsIM npederna TekydyecT W BPEMEHHOro

COMPOTVBNEHNS, Yy =1,2;

RJ, ONA NYANMHIOBOM CTanu OO/mkHO ObiTb He 6ornee 170 H/mm2, ana

KOHBEPTEPHOI, MapTEHOBCKOM 1 anekTpocTanm - He 6onee 210 H/mm2 ;

ONs MeTanna KOHCTPYKL A, M3roToBMEeHHbIX nocne 1932 r.:

a) npu Hanmn4un cemechKaTa - N0 MUHUMAITbHbIM 3Ha4YeHUAM npeaena Teky4ecTu
N BPEMEHHOro CconpoTuBlieHns, yCTaHOBJIEHHbIM B H,D,, no KOTOpbIM U3roToBIieHa

AaHHast  MeTannonpoaykuws; Y, =1,025 pans npokata, W3roTOBIIEHHOrO MO
HOPMAaTMBHON [OKyMEHTaLun, WCMomb3ylolen npoueaypy KOHTPOMs CBOWCTB

npokara; ., =1,05 ons npokarta, nsrotoBneHHoro nocne 1982 r. 0o 1988 r.; ¥y, =1,1
- ANs BCEro ocTanbHOro npokara;

6) npu oTcyTcTBMM cepTudwmkata (Mo pesynbTatam WCCregoBaHUn MeTarna
cormacHo 18.2.2, a Takke MO CBEAEHUAM O BuAe MpokaTa WM BpPEMEHU
cTpouTenbCTBa creayet onpeaenaTb Mapky cTanyM U HOPMaTWBHBIA [OKYMEHT, MO
KOTOPOMY W3rOTOBMEHa [aHHas MeTannonpoaykuus) - Mo MUHUMAarbHbIM
3HaYeHUsM npefena TeKy4ecT! Y BPEMEHHOMO COMPOTMBIIEHNS, YCTAaHOBMNEHHbIM B

HOPMaTWBHOM [OKYMEHTE A1 AaHHOM NPoAyKUMM, Yy =1,1;

B) B Cnyyasix, KOa MaeHTMMLMPoBaTh CTanb He yAarnocb, - N0 MUHUMArbHOMY

pesynbTaTy UCNbITaHUN, Y = 1,1; R}. [OIMKHO 6bITb He B6onee 210 Himm2 .

McnblTaHus meTanna He Npou3BOASATCS, €CNM B 3MeMEeHTax KOHCTPYKLMM

HOpMaribHble HaNpPsHKeHN He Bblle 165 HiMm2 .



18.2.5 PacuyeTHble COMPOTMBIIEHWS CBapHbIX COEOMHEHWA  COXpaHSeMbIX
KOHCTPYKLWIA, NOANexalyx PeKOHCTPYKUMM UM YCUMEHWIO, CriedyeT HasHadaTb C
Y4ETOM Mapku CTanu, CBapoOYHbIX MaTepuarnos, BULOB CBApPKK, MOMOXEHNSI LUBOB U
CNOcoBOB X KOHTPOSS, MPUMEHEHHBIX B KOHCTPYKLIUSAX.

Mpwn OTCYTCTBMWN YCTaHOBJIEHHbIX HOpMaMu HeobX0AMMbIX AaHHbIX crnenyet
npuHUMaTb:

ANS YrAOBbIX WBOB Ry = Ry, = 044R,,; fr =07 1 ;=1,0, cuntas npn aTom
. =0,8;

AMsl PacTsHyTbIX CTbIKOBbIX WBOB Ry, =055, B KOHCTPyKUusX,

W3rOTOBMEHHbIX 40 1972 I, u Ry, =0.85K, - nocrie 1972 r. YTouHsTb HecyLuyto
CMocoBHOCTL CBapHbIX COEAMHEHMA CcrieayeT MO pesyrnsTaTam  MCMbITaHuii
06pasLioB, B3STHIX U3 KOHCTPYKLIMM.

18.2.6 PacuyeTHble CONpOTUBIEHWSI CPe3y W pacTskeHWo BONTOB, a Takxe CMSATUI0
3MeMeHToB, coeaunHseMbix GonTamu, criegyeT onpedensaTb cormacHo 6.5. Ecrm
HEBO3MOXHO YCTaHOBUTb KIacC MPOYHOCTU BGOMTOB, TO 3HAYEHWs] pacyHeTHbIX

COMpPOTUBIEHMI OAHOBOITOBbIX COEAMHEHUI CrieayeT NpuHUMaTh: Fj; =150 H/mm2

N By =160 Himm2 .

18.2.7 PacyeTHble CONPOTVBIIEHNS 3aKIIENOYHbIX COEANHEHWUI CrneayeT NpUHMMaTh
no Tabnuue 48.

Ecnn B ncnonHuTenbHON AOKYyMEHTaLuuyM OTCYTCTBYIOT ykasaHusi o criocobe
o6pa3oBaH1st OTBEPCTUI 1 MaTepuarne 3akiernok U ycTaHOBUTb UX MO UMEIoLLMMCS
AaHHbIM He MpeACcTaBrseTcsl BO3MOXHbIM, pacyeTHble COMpOTMBIIEHWS crnepyeT
npuHMMaThL no Tabnuue 48, kak Ans coeAWMHEHUI Ha 3aknenkax rpynnbl C u3 ctanm
mapku C12.

PacueT 3aknenoyHbIX coeuHEHW crneayeT BbINOMHATL CornacHo ¢opmynam
14.2.9, npurnman Ry, = Ry; Rop = Ryp: Ryg= Ryg; A = Ay = 4, = 078547 v,
=1; db = d?‘ .

Tabnuua 48
HanpsixeHHoe || YcrnosHoe pynna PacuetHoe conpoTuBneHne
cocTosiHVe 0603Ha4YeHNe || COEAMHEHUs || 3aKMEenoYHOro  COedUHEHUS,
Himmz2
cpesy n || cmstuio
pacTshxkeHUo || coeanHsIeMbIX
3aKnenok u3 || anemeHToB
cTanv Mapok
C12, || 09r2
Ct3
Cpes B 180 || 220 -
P Ry
C 160 || - -
PacTsaxeHune B,C 120 150 -
Rri
(oTpbiB
rorioBKM)
CwmsTne B - -
Ry, R, =2R,
c R -
Ry =17R,




MpumeyaHusa

1 K rpynne B cregyetr OTHOCWUTb COELMHEHWsi, B KOTOPbIX 3aKNenku
nocTaBneHbl B OTBEPCTUS, CBEPIIEHHbIE B COBPaHHbIX arieMeHTax Uiv B AeTansx
o KoHaykTopam; K rpynne C - COeAUHEHMS!, B KOTOPbIX 3aKIENKV NOCTaBMeHb! B
OTBEpCTUsl, NpoAdaBneHHble WM CBeprieHHble 6e3 KOoHOyKTopa B OTAENbHbIX
neransx.

2 Mpyn NpUMEHEHWM 3aKNENOK C NOTaWHBIMM UK MOMNYNOTaNHLIMU FoNoBKaMu
pacyeTHble COMPOTUBIEHWSI 3aKMEnoYHbIX COEAMHEHW Cpe3y M  CMATUI
crefyeT MOHWKaTb YMHOXeHVWeM Ha koaddpmumeHT 0,8. PaboTa ykasaHHbIX
3aKNenok Ha pacTsKeHWe He AOoNyCKaeTcs.

18.3 YcnneHue KOHCTPYKUUM

18.3.1 KoHCTpyKumMW, aKcniyaTupyemble MNpu MOSIOXATENbHOW TemnepaTtype u
M3roTOBMNEHHbIE U3 KUMALLEeW MarnoyrnepoancToi cTamm, a Takke U3 Apyrux ctanen,
y KOTOpbIX MO pe3yrbTaTaMm MCMbITaHWA 3HAYeHUs YAAPHOW BABKOCTM HIbke
rapaHTUPOBaHHbIX TOCYAAPCTBEHHbIMM CTaHAapTaMu nNo cTanaMm Ana  rpynn
KOHCTPYKLUMIA B COOTBETCTBUMM C TpeboBaHusmu npurnoxeHus B, He noanexat
YCUIEHWIO MW 3aMeHe NpY YCIIOBUM, YTO HaMNpshKeHWs B 3NieMeHTax U3 9TuX ctanem
He OyayT npeBbllaTb 3HAYEHW, UMEBLLMXCA OO0 PEeKOHCTpyKuun. Pellenne o6
UCMOMb30BaHWW, YCUMEHUN UMW 3aMeHe KOHCTPYKLIWIA, ecrv akcnnyaTtauus ux He
OyaeT cooTBETCTBOBATb yKa3aHHOMY YCIOBUIO, CEAYyeT NPUHMMATb Ha OCHOBaHWN
3aKnoYeHs.

18.3.2 PacueTHylo CXeMy KOHCTpyKUMW cregyeT nMpuHUMaTtb C  y4eTom
ocobeHHoCTeN ee AeNCTBUTENbHOM PaboTbl, B TOM YuCrie C y4eToM pakTU4eCKnX
OTKMOHEHUI reoMeTprU4eckon opMbl, pa3MepPOB CEYEHWIA, YCIIOBUIA 3aKpenneHus n
BbIMOJHEHUS Y3I10B COMPSHXEHNS 3NEMEHTOB.

[MpoBepoyHble pacyeTbl 3NEMEHTOB KOHCTPYKUWIA U UX COeQUHEHWI criegyeT
BbIMOIHATL C Y4ETOM OOHapyXeHHbIX AeeKTOB U MOBPEXAEHUIA, KOPPO3NOHHOTO
n3Hoca, PaKTU4ECKMNX YCIIOBUIA CONPsSXXEHUs 1 onupanus. MNMpuHnmasn ana nosvuui 4

n 5 tabrmubl 1 koadpdmumeHT ycroBuii pabotbl ¥, =1,0, pacyeT 3nemMeHToB
crepyeT BbIMOMHATL N0 AedOPMUPOBAHHON CXeMe.

18.3.3 KoHcTpykummn, He yposnetBopsioume TpeboaHusm 15.7.1-15.7.5, 17.2 n
pasgenoB 7-9, 11-14, a Takke TpeboBaHusM CIM 20.13330 no orpaHuyeHuo
BEpTVKanbHbIX NPOrM6oB, AOMKHbLI ObITb YCUNEHb! UM 3aMEHEHbI, 32 UCKITIOYEHNEM
Cnyyaes, yKasaHHbIX B HACTOSILLEM Noapasaerne.

OTKIOHEHVSI OT reoMeTPUYECKON hopMbl, Pa3MepoB 3MEMEHTOB Y COEAUHEHI
OT HOMWHarbHbIX, MPEBbILLAILME AOMNYyCKaeMble OEACTBYIOLWMMA CTaHaapTaMu 1
Cl__70.13330, HO He nNpenATCTBYIOLME HOPMarnbHOM 3KCAMyaTauuu, He
YCTPaHSIOTCA NpU ycroBun oGecrneyeHnsi Hecyllen crnoCoGHOCTU KOHCTPYKLWIA C
y4eTom TpeboBaHuin 18.3.2.

18.3.4 He crienyet ycurmBaTtb aMemMeHTbl KOHCTPYKLIWIA, eCru:

UX BEPTMKarbHble W ropU3oHTanbHble Mporvbbl U NepemeLLeHnst NMpeBbILLaoT
npedenbHble 3HayYeHus, ycTaHoBreHHble CM1 20.13330, HO He npensaTCTBYOT
HOpMaribHOM 3KCNIyaTauum, UCXoas U3 TEXHOMOrMYECKUX TPeboBaHuiA;

UX TMGKOCTb NPEBLILLAET NpeAenbHbIe 3HAYEHUsl, yCcTaHoBrEHHble B 10.4, HO
OTKIMOHEHUSI MONIOXKEHWUST KOHCTPYKLMIA HE MPEBbLILLAIOT 3HAYEHWUI, YCTAHOBMEHHbBIX
CM _70.13330, u ycunmus B 3nemeHTax He OyayT BospacTaTb B npouecce
JanbHenwei aKcnnyaTauuy, a Takke B TeX Chy4yasx, Koma BO3MOXHOCTb
MCMOMb30BaHWsi TaKUX 3NIEMEHTOB NPOBEPEHa PACYETOM UNK UCTIbITaHUSIMU.

18.3.5 Tlpu ycwneHMn KOHCTPYKLUMA criefyeT  Yy4uTbiBaTb  BO3MOXHOCTb
npeaBapuTENbHOrO HaMPSHKEHNS M aKTUBHOTO PErynMpoBaHNs YCUIuN (B TOM Yncne
3a CYET CBapKW, W3MEHEHW A KOHCTPYKTVMBHOW W pacyeTHOW Cxem), a Takxe
ynpyronnactudeckyto paboty cTanu, 3akpuTuyeckylo paboTy TOHKOCTEHHbIX
3IIEMEHTOB M OBLLMBOK KOHCTPYKLIMIA B COOTBETCTBUM C AENCTBYIOLLMMN HOPMaMU.

18.3.6  KoHCTpyKuMM ycuneHuss M MeToAbl €ro  BbIMOMHEHWS]  AOSDKHbI
npegycMaTpvBaTb Mepbl MO  CHWXEHWIO  HEeXenaTesrlbHbIX  AOMONHUTENbHBLIX
AedopmaLuin 3NIEMEHTOB B NPOLLECCE YCUMEHWst B COOTBETCTBUM C 4.3.5.

Hecyw@aa cnocoGHOCTb KOHCTPYKLMIA B MpoLlecce BbIMONHEHWUs paboT no
ycwurenuo fomkHa obecneumBaTbCsl C YY4ETOM BIUSHWSI OCraGneHwidi ceveHui
[OMONHUTENBHBIMM OTBEPCTUAMM Mog GOThI U BIIMSHWS CBapKU.

B 3aBMCMMOCTY OT CTENEHWN HArPy>KEHHOCTU ANIEMEHTOB YCUIMEHNE KOHCTPYKLIUM
[OIMKHO MPOW3BOAUTLCSI MOZ MOMNHOW Harpy3KoW, C YaCTWYHOWM pasrpy3kon urm ¢
MOMHOWN pa3rpy3Koi.
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18.3.7 MpepbiBUCTbIE (hriaHroBble WBbI CriefyeT NPUMEHSTb B KOHCTPYKLMSX 3-1 1
4-i rpynn (cormacHo npwroxeHuio B), akcnnyaTupyembix Npu  pacyeTHOM
TemnepaType He Hwke MuHyc 45°C B HearpeccuBHOM Wnm criaboarpeccuBHON
cpege, Ana obecneyeHWss COBMECTHOW paboTbl AeTaneil  ycuneHuss u
CYLLUECTBYIOLLEA KOHCTPYKLIMN.

Bo Bcex criyuasix NpUMEHEHs! YIToBbIX LWBOB ClieAyeT HazHayaTb MUHUMASbHO
HeobxoauMmble KaTeTbl. KOHLEBble y4acTKM LWBOB CriedyeT MpoeKTMpoBaTh C
KaTeToM G4MbLUVMM, YeM KaTeT MPOMEXYTOUHbIX Y4acTKOB, U yCTaHaB/MBaTb WX
pasmepbl B COOTBETCTBUM C PACYETOM.

18.3.8 lpn ycuneHum 3neMEeHTOB KOHCTPYKLIMA MPUMEHSIOT KOMOWHMPOBAaHHbIE
CoefIMHeHNsI: 3aKnenoyHble ¢ (PPUKLIMOHHBIMM UMK 3aKrenoyHble ¢ BonTamu knacca
TO4YHOCTU A

18.3.9 B anemeHTax rpynn KoHCTpykumi 1, 2, 3 nunm 4 (cormacHo npurnoxexuio B),
NOABEPXEHHbIX MPU  YCWUNEHUM HarpeBy BCMeACTBME CBapku, pacyeTHoe

HarpsikeHne Oy HE AOIPKHO MpeBbiluaTh 3Hadenuin 0,28, ; 0,48, ; 0,6 8, urm 0,8

Ry - cootBeTcTBEHHO.

HanpspkeHne ©; cregyeT onpeensTb OT Harpy3ok, AeViCTBYIOLMX BO Bpems
YCUMEHWsi, ANS HEYCUIEHHOTO CEeYeHWs C Y4eToM (haKTUYECKOro COCTOSHWS
KOHCTPYKLMIA (OCriabnenunii ce4eHrs, ICKPYBIEHUI SrieMeHTa 1 ap.).

Mpy NpeBbILLEHNN YKa3aHHbBIX HANPsXKeHUI HeobXxoarMa pasrpy3ka KOHCTPYKLMIA
1nn noaBeaeHne BPEMEHHbIX onop.

18.3.10 OcHOBHbIMK CNOCOBAMM YCUNEHUS1 KOHCTPYKLIWIA SIBMSIOTCS:

yBENMYeHne Nrowaan MonepeyHoro CeYeHust OTAenbHbIX 3IIEMEHTOB
KOHCTPYKLM;

N3MEHEHNEe KOHCTPYKTUBHOM CXeMbl BCErO KapKkaca Ui OTAerNbHbIX 35IeMEHTOB
ero;

perynmpoBaHne HanpsixeHuN.

Kaxaplii U3 3TMX cnocoboB NPUMEHSETCS CaMOCTOSTENBHO U B KOMGWHALMM C
LApyrvm.

18.3.11 lMpu pacuyeTe 3nMEeMEHTOB KOHCTPYKLUWIA, YCUMEHHbIX MYTeM YBenMyeHus
CEYEHUs CreflyeT y4uTbIBaTb pasHble PacyeTHble COMPOTMBIEHUS MaTepuaros
KOHCTPYKLUM U ycunenusi. CriegyeT NpyHUMaTh OAHO pacyeTHOE COMpOTUBIIEHME,
paBHOE MeHbLLEMY W3 HWX, €CIN OHM OTINYaloTCs He 6onee Yem Ha 15%.

18.3.12 PacueT Ha NpoYHOCTb U YCTOWYMBOCTb SMEMEHTOB, YCUMEHHBIX CNOCcO6oM
YBEIMYEHUS  CEYEeHW, CrneayeT  BbIMOMHATb C  Y4E€TOM  HamnpsbkeHun,
CYyLLECTBOBABLLMX B 3rieMEHTe B MOMEHT YCUMeHUs (C y4eToM pasrpysku
KOHCTpyKUMiA). [pn  STOM crnedyeT Y4WTbiBaTb HavamnbHbIE  WCKPUBMEHUS
3MEMEHTOB, CMeLleHMe LieHTpa TSHKECTU YCUMEHHOrO CEeYeHUS N UCKPUBMEHWS,
Bbl3BaHHbIE CBapKOW.

McKpvBReHnst OT CBapku MpU MPOBEPKE YCTOWYMBOCTM INIEMEHTOB MpM
LEHTParbHOM CXaTuu M Cxatui C M3rMbOM CriefyeT yuuTbiBaTb BBELEHUEM

A0NONHUTENbHOTo Ko3dhmLIMeHTa ycroBuid paboTsl e,z =0,8.

[MpoBepKy Ha NPOYHOCTb 3MEMEHTOB, ANA KOTOpbIX cornacHo 18.3.11 npuHATO
O[HO pacy4eTHOe COnpoTUBIeHNe, kKpoMe pacyeTta no dopmynam (50), (51) n (105),
crnedyeT BbINOMHSATL Ha MOMHOe pacyeTHoe ycurve 6e3 yyeTa HanpsKeHWi,
CYLLECTBOBABLLMX [0 YCWIEHUs, a Mpu MNpoBepke CTEHOK Ganok Ha MeCTHy
YCTOMYMBOCTb CriedyeT UCMONb30BaTb AOMOMHUTENbHbIA KO3MMMLNEHT YCIOBUI

pabotbl ¥: a4 =0,8.

18.3.13 PacyeT Ha NpOYHOCTb 3MEMEHTOB KOHCTPYKLMIA, YCUNMBAEMbIX METOAOM
YyBENMYEHUS CeYeHUN, criedyeT BbINONHATL No dhopmynam:

a) ANs LieHTparibHO PacTsHYThIX CUMMETPUYHO YCUIMBAEMbIX 31EMEHTOB - (5);

6) ANS LEHTPanbHO CxXaTbIX CUMMETPUYHO YCUIMBAEMbIX SIIEMEHTOB

NIAR ¥y Y. ) <1, (216)

rae 37 =0,95 - npu ycuneHnn 6e3 ucnonb3oBaHUst CBapku;

Y =0.95-02504 /R, - npu ycuneHun ¢ 1cronb30BaHNEM CBaPKY;



B) Ana HECUMMETPUYHO YCUnMBaemblX UEeHTPanbHO pPacTAHYTbIX, LEeHTpanbHO
CXaTbIX 1 BHELLEHTPEHHO CXaTblX 351EMEHTOB

1 N M, M,
_— | —+—y+—x =1, (217)
R_y'YMYc A1 ‘E_y

rae Y =0,95 Ana KoHCTpyKUMi rpynnbl 1;
Y =1 ANA KOHCTPYKUMIA rpynn 2, 3 n 4;

npwn WI(AR,)=206  cnegyer npuHumate Yir =Yy,  30eCb Vi  criedyet
onpenensTb no dopmyne (216).

Warmbaroume momenTsl M, un M y CreayeT onpefensTb OTHOCUTENbHO
IMaBHbIX OCEN YCUMEHHOTO CeYeHUs].

18.3.14 PacyeT Ha YCTOWYMBOCTb CXaTblX 3/IEMEHTOB CMJIOWHOTO CeYeHusi B
MNMOCKOCTY AeCTBUS MOMEHTOB BbINOSHSAETCSA Mo hopMmyre

NI, AR, 1Y) =1, (218)

rae A - nrowasb YCUINEHHOTO CEYEHWST;
¥. - KO3(pMUMeEHT ycroBui paboTbl, NpMHUMaeMslii He Gonee 0,9.

P, - KoaddmuMeHT, onpegensembli no Tabmmue [O.3 (npunoxenve [) B
3aBMCMMOCTM OT YCIOBHOW TMGKOCTU YCWUIMEHHOro 3reMeHTa 7. W npuBegeHHoro

OTHOCUTENBbHOTO  AKCLEHTpUCUTETA #yr =TI#2y, T - KOO(MUMEHT BRMAHWA
opMbl ceveHnst no Tabrmue .2 (npunoxexve O);

mp =ep (AIW,) (219)

3gechb W, - MOMEHT COnpOTUBIEHUs A1 HaMboriee CxXaToro BOMOKHa;

€ - 9KBUMBANEHTHbIA 3KCLEEHTPUCUTET, YYUTLIBAIOWMIA OCOGEHHOCTM paboThl
YCUMEHHOTO CTEPXHSA 1 onpeaensemMbii no gopmyrne

ep=et+ fo+ky Sy, (220)

rae ¢ - 3KCLEHTPUCUTET NpOAONbHOM Cumbl OTHOCWUTEMBHO LIEHTParbHONM OCU
YCUNEHHOro ce4veHna nocne ycuneHuda, B TeX CllydasaX, Korga 3KCUEeHTpucutet
NPOAOSIbHOM  CUMbl  OCTAETCA HEW3MEHHbIM, €ro 3HayeHwe onpegensieTcs

BbIPQXEHNEM € =& — €4, [Oe ¢4 - CMELUeHMEe LieHTpa TSHKECTU CeYeHust npu
YCWINEHWN, NPUHMMAaEMOe CO CBOUM 3HaKoM (pPUCyHok 23, a) u 6);

B obleM crnyyae coxatusi ¢ u3MmMbom, a Takke B Cllydae MpUroxeHus
[OMNONHUTENbHbBIX NPOAOMBHBLIX UMM MONEPEYHbIX CUM MOCHe YCUNEHUs!, BEIMYMHA &
onpefensieTcs BblpaxeHueM & = MiN , rie M - pacyeTHbI MOMEHT OTHOCUTENBHO
LieHTparnbHOM OCU  YCWUIIEHHOrO CEYEHWs;; MNpYW  HECUMMETPUYHOM  YCUMEHUU

LleHTpanbHO CXaToro (nepBoHaYanbHO) 3rfieMeHTa B KayecTBe £ CryYaiHbln
SKCLIEHTPUCUTET YYUTbIBAETCA C TakWM 3HaKoM, 4TobObl YydyecTb Haubonee
HebnaronpuATHbIN Cryya;

PucyHok 23 - K onpegeneHuto akcueHTpUcuTeTa NPoaosibHOM CUnbl
NpU NOSNIOXUTENBHOM U OTPULIATENTbHOM 3Ha4YeHUSX

| 1 4
il o 3
| ik ‘1 X X Xy
X
% HES = X
[ ol ! I ol
PucyHok 23 - K onpegeneHuio SKCLEHTpUCUTETa NPOAOSbHOM CUMbl  Mpu

NOMOXUTENbHOM (@) 1 oTpuLaTernibHoM (6) 3HaveHnsax



Fa - ONpegensietcs no gopmyne

e =4
fx‘fﬂ(l OLNIDJrZIr], (221)

3fech fj - HayarbHbIA MPorMb YCUNMBaEeMOro 3MeMEHTa; B pacuyeTax CkaTbiX

CTEpXHEN Ha YCTOMYMBOCTb 3HaYeHWe [ OMpeaensieTcsi OT  pacHeTHbIX
HavarnbHbIX Harpy3ok; B pacyeTax Ha [edopmMaTMBHOCTb - OT HOPMaTWBHbIX
HavarnbHbIX Harpy3oK;

ZI?‘ - CyMMa MOMEHTOB WHEepUWUU 3NeMeHTOB YyCUNeHUdA, npucoeavHAeMblX
OOHOBPEMEHHO, OTHOCUTESNTbHO nx COBCTBEHHbIX LeHTpanbHbIX ocew,
nepneHauKynapHbIX K NioCKOCTU n3mba;

ciy = NN, = Ap) - KOI(MUMEHT, YUMTLIBAIOWMI BRMSIHAE MPOAOIbHON
Cunbl:

npv pacyeTe U3rMbaemblx ANIEMEHTOB Ty =1;

NPy MarbixX 3HAYEHNSIX COBCTBEHHBIX MOMEHTOB MHEPLIMM 3TIEMEHTOB YCUIEHNs!
(31,41 <0,1) necopmalmm He yUnUTLIBAKOT U e = fi;

NPy MPUCOEAVHEHUN SFIEMEHTOB YCUTIEHUSI K MIOCKMM MOBEPXHOCTSIM

YCWIMBAEMOrO ~ 3rieMeHTa,  Hanpumep, napannernbHbiM — MIOCKOCTU — U3ruba,

NPUHUMAETCA o = 70

Fw - OOMOMHWTENbHBLIA OCTaTOYHbIA MpPOrMG, BO3HWKAKOWWMIA BCREACTBUE
NpvBapKKN 311EMEHTOB YCUNEHUs1, onpeaensieTcsi no dopmMyne

2
Juw= @W%Z%)’i ’ (222)

3[eCb @ - CPeAHUA KOI(PMLIMEHT MPEepbIBHOCTM LLUMOHOYHOMO LiBa C y4eTom

=1); ¥ =0,04k 2
NPOTAXEHHOCTU KOHLIEBbIX €ro y4acTKoB (I'IpVI CNJIOWHbIX WBaXx —1), =4, f -
napameTp NpoAoSIbHONo YKOPO4YEHUA 3rieMeHTa OT HanoXeHusa OAUHOYHOIO LUBa; kf
- KaTteT CBA3YyHLWMX LLBOB, CM; -EU :-ng - pacyeTHaa OnvHa anemMeHTa B NJIOCKOCTU

uarmba (ans ogHonmponeTHbix 6anok {y - nponet Ganku); ¥; - paccTosHWe OT i-ro

LUBa A0 LIeHTPparnbHOM OCK YCUIMEHHOTO CeYeHUs, MPUHMMaeMoe CO CBOUM 3HAKOM;
#; - KOI(PMUMEHT, y4MTbIBAIOWMIA HaYarbHOe HanpshkeHHO-AedopMUpoBaHHOe

COCTOSIHME BMIEMEHTA W CXEMy €ro YCWIeHUst U 3aBucsiLmin oT & = O/ Byp -
KOO(HMLIMEHTA, XapaKTEPU3YIOLLErO YPOBEHb HadarlbHbIX HaNPsXKEeHWA B 30HE /-fo
LBa B Havboree Harpy)>xeHHOM CeYeHUn arieMeHTa (PUCYHOK 24).

PucyHok 24 - 3aBucumocTtu n("ancunoH") npu wBax
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1 - B paCTSIHYTON 30HE CeYeHns; 2 - B CaTOM 30He, B pacyeTax Ha yCTOMYNBOCTb; 3
- B CXKATOW 30He B pacyeTax Ha AedopMaTUBHOCTb; 4 - B PacTSAHYTOM U CXaToWn
30HaX CEYEHWs MPU CXeMax YCUIEHWSI, CBA3aHHbIX C HanoXeHUeM [BYCTOPOHHUX
LLUBOB

PucyHok 24 - 3asucumocTu 2(E) npu weax

Ecrv cBapoyHbiii Nporv6 f, ABNsieTcs pasrpyxatolyM akTopom (3Hak 7y, He
COBMafaeT Co 3HAKOM CYMMbI (C+ fa )) W MPUBOAUT K YMEHbLLEHWUIO aBCOmMOoTHOM
BEMMYMHBI 3KBMBASIEHTHOrO AKCLEHTPUCWUTETA, TO 3HaueHue &, npuHUMaeTCs

paBHbiM 0,5; B MPOTMBHOM Criyyae %, =1.

18.3.15 MNpn pacyeTe Ha YCTOMYMBOCTb ANIEMEHTOB MPW LIEHTPArNbHOM CXaTum 1
cxaTum ¢ u3rmbom criegyeT NPUHUMATL AS19 YCUINEHHOrO CeYeHus B Liesiom
npvBEAEHHOE 3HAa4YEHNe PacCHETHOrO COMPOTUBIIEHMS, BblYMCIieMOe Mo hopmMyre

Ry g = Ry, (223)

roe R}. - pacyeTHOe COMPOTMBIIEHME OCHOBHOMO MeTanmna, orpeaernsiemMoe
cornacHo TpeboBaHusim 18.2.4;

k - k0adbpULMEHT, BbIUMCTIIEMbIN NO hopMyre

R A Al R K 7
0 e el | i L | [ R (224)
R 4) 4| R U L)

¥ a

3peck &y, - pacyeTHOE COMPOTUIBIIEHNE METANA YCUNEHNS;

A, I - COOTBETCTBEHHO MMOWAAb U MOMEHT MHEPLMN HEYCUNEHHOro CeYeHust
3reMeHTa OTHOCUTENbHO OCW, MNEPNEeHOWKYNMAPHOM K MIOCKOCTW  MPOBEPKU
YyCTOMYMBOCTY;

Aﬂ f fa - TO e, YCUINEHHOro ce4yeHus afieMeHTa B LieJioM.

18.3.16 He cregyetr ycunmBaTb CyLIECTBYIOWME CTamnbHble KOHCTPYKLMK,
BbIMOSHEHHbIE C OTCTYNNEHMEM oT TpeboBaHuii 14.1.7, 14.1.10, 14.2.2, 15.1, 15.2.1,
15.2.3, 15.3.3-15.3.5, 15.4.2, 15.4.5, 15.5.2, 15.5.4, 15.11.1, 16.14, 16.16, 17.8-
17.11, 17.16, npun ycrnosuwu, 4To:

OTCYTCTBYIOT BbI3BaHHble 3TVMMW OTCTYMIEHUSMU MOBPEXOAEHUSI SNIEMEHTOB
KOHCTPYKLWI;

UCKITIOYEHbI U3MEHEHUS1 B HeBnaronpuaTHY0 CTOPOHY YCIIOBUIA SKCyaTauum
KOHCTPYKLWIA;

Hecyllasi CMoCOBHOCTb M KECTKOCTb OBOCHOBaHbl PacyeToM C Y4eToM
TpeboBaHuii 18.3.2, 18.3.4, 18.3.9;

BbIMOMHSIIOTCS MEPOMNPUSITUS MO NPEAYNPEXAEHN0 YCTaNoCTHOrO U XpYrKoro
paspyLLEeHNs KOHCTPYKLWIA, Ha KOTopble pacrnpocTpaHstoTcst TpebosaHua 12.1.1,
12.1.3 v pasgena 13.

Mpy BbIMOMHEHWM ATUX YCMOBUI AN MPOBEPOK YCTOAYMBOCTU LIEHTPaNbHO

CXaTbIX 9NIEMEHTOB credyeT MpuMHMUMaTb TUN cedeHus "b" BmecTo Tuna "c" (cm.
Tabnmupbl 7 1 A.1 (npunoxenuve 1)).

MpunoxeHune A. OCHOBHble GYKBEHHble
ob03HauyeHUsa BenUYUH

MpunoxeHve A

A - nnowaab ceveHnst bpyTTo;

4 - nowaab ceyeHnst bonTa HeTTo;
n

4, - NNoLaab CeYEHNst PackocoB;

4 - nroLafb ceveHus nonku (nosica);
f



"qn - nnowaab CeYeHns HeTTO;

4, - NNOLAb CeYEHNsI CTEHKM;
Ay - Nnowaab CeYeHnst Mo MeTarnmy YrrioBoro LUBa;
A4, - NroLafib CEYEHMs MO MeTarnny rpaHnLibl CNnaBneHus;
2
B - BUMOMEHT, U3TMOHO-KPYTALLWMIA BYMOMEHT;
E - MoZyIb ynpyrocTu;
F - cuna;
G - MoAaynb cOBUra;
7 - MOMEHT MHepL M ceveHnst bpyTTo;
7 - MOMEHT MHEPLIMM CEYEHVSI BETBY;
h
I - MOMEHTbI MHEPLIMM CEYEHMS NosiCa U PackocoB (hepMbl;
m, 4d
7 - MOMEHT MHepL M ceveHnst pebpa, nnaHku;
.
; - MOMEHT MHEePLMM CeYeHnsi NPoAoNbHOro pebpa;
r
; - MOMEHT MHepPL MM Npy CBOBOAHOM KpyYeHuu;
¢
I - MOMEHTbI MHEpLMK ceveHnst BPyTTO OTHOCUTENBHO OCel X-X
LA U Y-y COOTBETCTBEHHO;
I - TO €, CEYEHUs HETTO;
ms S
7 - CEeKTopMarbHbI MOMEHT MHEPLIUN CEYEHUST;
[i:]
7 - TO X€e, CeYEHUs HETTO;
wn
M - MOMEHT, U3r1MbatoLLMin MOMEHT;
- MOMEHTbI OTHOCUTENBHO OCEW X-X U Y-y COOTBETCTBEHHO;
M X M »
N - npogornbHas cuna;
W - [ONOSHUTENBHOE YCUMKe;
ad
I - NpogorbHas cuna oT MOMEHTa B BETBU KOMOHHbI;
bm
o) - nonepeyHas cuna, cuna CABura;
o - yCrnoBHasi rnonepeyHas cuna AN COEAUHUTENbHbIX
S 3MEMEHTOB;
o) - YCIIOBHasi norepeyHasi curna, MpuXodsillasicsl Ha cuctemy
5

NIAaHOK, PacnorOXeHHbIX B OAHOM NIIOCKOCTY;
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- pacyeTHOE COMPOTMBIIEHNE PACTSHKEHUIO (DyHOAMEHTHbIX
6onToB;

- pacyeTHOE COMPOTMBIIEHWE PACTSKEHMIO BbICOKOMPOYHbIX
6onTOoB;

- pacyeTHoe COMpPOTUBMEHWE CMSITUIO  OOHOGONTOBOrO
coefvHeHVs;

- pacyeTHOoe  COMpOTMBIiEHME Cpe3y  OAHOBGONTOBOrO
coefMHeHVs;

- pacyeTHOE COMPOTMBIIEHWE PACTSKEHUIO OOHOGONTOBOrO
CcoefvHeHVs;

- HOpMaTtuBHOE COMNpOTUBIiEHWE CTann 6onToB, npuH1UMaemoe

paBHbIM BPEMEHHOMY COMPOTUBIIEHUIO T MO HaLWOHarnbHbIM
CTaHOapTamMm N TEXHUYECKNM YCIIOBUAM Ha 60nThbI;

- pacyeTHoe COMPOTUBMEHWE pacTsikeHuto U-o6pasHbix
6onToB;

- HOpMaTMBHOE CONpoTUBIIEHNE CTanu 6onTos, npuHuMaemoe

paBHbIM npegeny TEeKy4YecTn o, no  HauuoHarbHbIM
CTaHOapTamM N TEXHUHECKNM YCIIOBUAM Ha 60nThbI;

- pacyeTHOE COMpOTUBIEHME AMaMETParbHOMY CXaTuio KaTKoB
(Mpy cBOGOAHOM KacaHuM B KOHCTPYKLMSX C OTPaHMYEHHON
NOABWXHOCTbIO);

- pacyeTHoe COMPOTMBIIEHWE PACTSKEHMIO BbICOKOMPOYHON
MPOBOIIOKY;

- pacyeTHoe  COMPOTWBIIEHWE MECTHOMY CMSTUIO B
LIMNMHAPUYECKMX LLapHMpaXx (Landax) npu nnoTHOM KacaHuu;

- pacuyeTHOe COMpOTMBIEHME CTarM CMSATUIO TOPLEBON
MOBEPXHOCTM (MPU HAMUHMM MPUTOHKM);

- pac4yeTHoOe ConpoTUBIIEHME CTanm CABUrY;

- pacyeTHOe COMPOTUBIIEHWE CTanM PaCTSXKEHUIO, CXaTuio,
13rmGy no BPEMEHHOMY COMPOTUBIEHUIO;

- BPEMEHHOE COMPOTMBMEHUE CTanu, MPUHUMAEMOE PaBHbIM

MWHUManbHOMY 3Ha4Y€eHUI0 Sy MO HauMOHamnbHbIM CTaH4apTaMm
N TEXHNYECKUM YCIIOBUAM Ha CTallb;

- pac4yeTHoe conpoTUBIIEHME CTann yCcTarnocTu,

- pacyeTHoe  COMpPOTWBMEHME  YIMOBbIX LWBOB  Cpesy
(ycrnoBHOMY) Mo MeTanny LLUBa;

- pacyeTHOE COMPOTUBIIEHNE CTLIKOBLIX CBAPHbIX COEAVHEHNI
pacTshkeHuio, cxaTuio, n3rmoy no BpPEMeHHOMY
COMPOTUBIEHWIO;

- HOPMaTMBHOE COMPOTUBIIEHNE METamNMa LUBa NO BPEMEHHOMY
COMNpPOTUBEHUIO;

- pacyeTHOE COMPOTMUBIEHNE CTHIKOBLIX CBAPHbLIX COeAMHEHWI
caBury;

- pacyeTHOEe COMPOTUBIIEHNE CTbIKOBLIX CBAPHbIX COEAVHEHNI
pacTsHKeHWIO, CXaTuto, U3rMby Nno nNpeaeny Teky4ecTu;
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- pacyeTHOe  COMpPOTWBMEHWE  YIMOBbIX LIBOB  Cpe3y
(ycroBHOMy) Mo MeTansy rpaHuLbl CNnaBneHus;

- pacuyeTHOe COMPOTUBMEHWE CTamM PaCTSHKEHUIO, CXATMIO,
u3rMby no npepery TeKy4ecTy;

- TO Xe, ANs norku (nosica);

- TO Xe, ANA CTEeHKU;

- npegen Teky4ecTu ctanm, FIpI/IHI/IMaeMbIIZ paBHbIM 3HA4YEHUIO

npegena TeKy4ecTn G, MO HauuoHanbHbIM CTaHAapTamMm U
TEeXHUYECKNM YCIIOBUAM Ha CTallb,

- CTaTWYECKUA MOMEHT CBWUraemoii 4YacTu ceyeHuss GpyTTo
OTHOCUTENBHO HENTPanbHOM OCH;

- MOMEHTbI COMPOTUBIIEHNSI CEYEHUs BPYTTO OTHOCUTENBHO
0CEN X-X U y-y COOTBETCTBEHHO;

- MOMEHTbl COMPOTMBIIEHWS CEYEeHWs [Ans  CxXaTtoh U
paCTﬂHyTOVI MOJIKM COOTBETCTBEHHO;

- MOMEHTbI COMPOTUBIIEHWNS! CEYEHUS HETTO OTHOCUTENbHO
0CEIN X-X U Y-y COOTBETCTBEHHO;

- CeKTopMarbHbI MOMEHT COMPOTUBIIEHUS CEYEHUst BPYTTO;

- CeKTOpVIal'IbeIVI MOMEHT COMPOTUBIIEHUA CEYEHUA HETTO;

- CeKTopuarnbHblii MOMEHT COMPOTUBMEHUSI CeYeHWst Anis
Hamboree CXaToll U pacTAHYTOW  TOYKM  CeYeHus
COOTBETCTBEHHO;

- LUMpUHa;

- pacyeTHasi LLMpUHa;

- LUMpUHa norku (nosica);

- WMpWHa BbICTYNatoLLei YacTu pebpa, cBeca;

- KO3(bPMUMEHTBI AN pacyeTa C  y4eToM  pasBuUTuS
NnacTU4ecKX AedopManuin npu n3rmbe OTHOCUTENbHO ocew
X-X, y-y COOTBETCTBEHHO;

- AnamMeTp oTBEepCTUA 6onTa;

- HapyHbIN AMaMeTp cTepxHs GonTa;

- OKCUEHTPUCUTET CUlnbl,

- BbICOTa;

- pac4yeTHas BbiCOTa CTEHKU;

- BbICOTa CTEHKU;

- Paguyc MHepLMM CeYeHus;

- HAMMEHbLLMIN PaauyC UHEPLIUN CEYEHUST;
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- paguycCbl uHepuun ceYyeHusa OTHOCUTESTIbHO oceW x-X, y-y
COOTBETCTBEHHO;

- KaTeT yrnoeoro wBea;

- ANWHa, NporeT;

- 4JMHA CTOWMKU, KOSIOHHbI, PAacMopKu;

- ANHa packoca;

- pacyeTHas anvHa;

- ANvHa naHenu nosica epmbl U KOSIOHHbI;

- ANVHa NaHKY;

- ANIMHa CBapHOro LWBa;

- pacyeTHble  ASMHbl  3neMeHTa B MIOCKOCTSX,
NePNeHANKYNAPHBIX OCSIM X-X, Y-y COOTBETCTBEHHO;

- OTHOCUTENbHbIN 3KCUEHTpUCHTET, #=eAllF, ;

- paauyc;

- TONUWHa;

- TONWWHa norkm (nosica);

- TONUWIHA CTEHKY;

- OTHOLLEeHWe nrowaAen CevyeHuin nonku (nosica) U CTEHKW,

Of,f =ﬂfi‘.tqw,

- KO3(PPMLLMEHTEI A5 pacyeTa YrioBoro LBa COOTBETCTBEHHO
no mMeTansy LBa v No MeTanmny rpaHnLbl CNnaBneHust;

- KO3hMUMEHT YCroBUiA paboTbl GONTOBOTO COEANHEHNST;

- KO3hdMLMEHT YCIOBMIA paboThl;

- KOI(PMUMEHT HAEXHOCTM MO Harpy3Ke;

- KO3(PPMUMEHT HAOEXHOCTM MO MaTepuany;

- KOS(beVILlI/IeHT HaOeXXHOCTU NO OTBETCTBEHHOCTU;

- KOS(beVILU/IeHT HagexHoCTU B pacyeTax no BpeMeHHOMY
CONpOTUBIIEHUIO;

- KOA(PMLMEHT HAAEXKHOCTUN NO YCTONYNBOCTU CUCTEMBI;

- KOAPMLMEHT BMUAHUA POPMbI CEHEHUS;



- TMBKOCTb, A=l /1

A - yCrOBHas MBKOCTb, A= (R, (B .
Ay - NpUBEMIEHHas MBKOCTb CTEPXHS CKBO3HOMO CEYEHS;
)
% - YCROBHas npuBedeHHas [MBKOCTb CTEPXHS CKBO3HOMO
af s
ceverms), Mgr = hgr Ry 1 E
T - yCroBHast MBKOCTb cBeca nosica, b =ty 1), JR, FE
T - ycriosHast mBKoCTb NoSiCHOro nmcTa,
fi =
?Lf,l = (bg,f',l .l"f,f )“I'R}' i E ;
" - YCTIOBHAS MBKOCTL CTeHKM, w = (gr [6,)., /R,

%, - npepernbHasi ycrioBHasi TMBGKOCTb cBeca mnosica (MOsICHOro
if nucta);

= - npeferbHasa ycriosHas MMBKOCTb CTEHKMU;

i
Y - pacuyeTHble MOKOCTW  3remMeHTa B MIOCKOCTSIX,
LA nepneHanKynapHbIX OCSAM X-X U Y-y COOTBETCTBEHHO;
| 0| abcontoTHas BenMyvHa HopManbHOrO HaMNpsXKeHUs;
- MECTHOE HanpsixeHue;
Siog
- - HOpMarbHble HaMpshKeHWsl, napannerbHble OCAM X-X W Y-y
LA COOTBETCTBEHHO;
- KacaTenbHoe HanpshkeHve;
T Ty
T - KacaTenbHble HamnpshKeHWsl, napannenbHble OCAM X-X W y-y
LA COOTBETCTBEHHO;
lov} - KO3(MLMEHT YCTONYMBOCTMN NPU LLEHTPanbHOM CxaTuu;
- KO3(MLIMEHT YCTONYMBOCTM NPU CXATUK;
Pxip)
(p - KO3(hMLNEHT YCTOMYMBOCTY NPU U3MNGE;
B
w - KO3(hMLUEHT YCTOWUMBOCTHM NPU CHKATUU C U3MMGOM;
(]
o - KO3(hMLMEHT YCTOMYMBOCTU MPU CXATUM C M3rMBOM B OBYX
e MMOCKOCTSX;
@ - ceKTopuanbHas KoopauHara.

MpunoxeHne b. Pu3nyeckue xapakTepmMCcTUKU
MaTepuanoB AfA CTanbHbIX KOHCTPYKLUMX

MpunoxeHve b

Tabmmua B.1 - ®Pusnveckme XxapakTepucTUKM MaTepuarnioB [And  CTanbHbIX
KOHCTPYKLMIA



XapaKTepucTuku 3HaueHve
MnotHocTb P, Kr/m3 :
npokaTta 1 cTarnbHbIX OTIIMBOK 7850
OTIIMBOK M3 YyryHa 7200
KoahdpmumeHT nuHeiHoro pacumpenus o, °C-1 0,12:10—4
Mogynb ynpyroctn E, H/mm?2
NpOKaTHOW CTarm, CTarbHbIX OTIIMBOK 2.06105
OTNMBOK U3 YyryHa Mapok:
CH15 0,83105
CY20, CH25, CH30 098105
My4KOB U Npsifel napanmnenbHbIX MPOBOOK 1,06-105
KaHaToB CTarbHbIX:
CNMparnbHbIX U 3aKPbIThIX HECYLLMX 1,67-105
[BOMHOWN CBUBKU 1,47-105
[IBOHOM CBUBKMN c HeMeTarm4eckim || 4 57405
CEepAeYHVKOM
Mopynb caBura NPoOKaTHOWM CTarm U CTarnbHbIX OTIIMBOK 079105
G, Himm2
KoadhdmuneHT nonepeyHon aedopmavimm (Myaccona) w 0,3

ycunma Ana KaHata B LeJioM.

MpumeyaHne - 3HauveHWs Mogynst YNpyrocT npuBeAeHbl AN KaHaTos,
NpenBapuTENbHO BbITSHYTLIX YCUIMEM, paBHbIM He MeHee 60% pa3pbiBHOTO

Tabrmua b.2 - dusunyeckrie xapakTepucTVKy NPOBOAOB W MPOBOSIOKN

npu OTHOLLIEHWN
nrowaaen anoMuHus K
cTanu, paBHoOM:

HanmeHoBaHnve Mapka n || Mogynb KoadpdmumeHT

mMaTepuarnos HOMUWHarnbHoe ynpyrocTu TMHEHOro
ceyeHve, MM2 E, H/mm2 pacumpenns o,

oc_l

AntomuHveBble npoeoga || A, AHI, 16+ 105 104

no [OCT 839 800 0.630-10 0,23-10

MegHble npoBoga no || M; 4+ 800 105 10 -4

FOCT 839 1,300-10 0,17-10

CTtaneantoMuHeBble AC, ACK;

nposoga no[OCT 839 | ACKI, ACKC
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6-6.25 10 Gonee 0825105 | 0192104

0,65 9 1460105 | 0139104
4,29-4,39 120 1 6oree 0.890-105 0183104
7,71-8,04 150mBonee | 0270105 | 0198104
146 185mubonee || 4 140.105 | 0155104
1222 330 0665105 | 0212104
18,2-18,5 400 1 500 0665105 || 0212104
Bumetannnyeckasn BCM 1

cTanemenHas

npoBomnoka no[OCT
3822 nnameTpom, MM:

1,6+4 20+125 1,870105 || 0,127-104

6 282 1,900105 || 0,124-104

MpumeyaHne - 3HauyeHns macchl NPOBOAOB W NPOBOMOKW CreayeT NpuHUMaTh
no FOCT 839 n [OCT 3822.

MpunoxeHne B. MaTtepuanbl Ana cranbHbIX
KOHCTPYKLMWA U UX pacyeTHble CONPOTUBIIEHUA

MpunoxeHve B

I'pynnbl cTanbHbIX KOHCTPYKLUA


http://docs.cntd.ru/document/1200011449
http://docs.cntd.ru/document/1200008421
http://docs.cntd.ru/document/1200011449

Mpynna 1. CBapHble KOHCTPYKLUM* UnK UX anemeHThbl, paboTaloupe B 0cob6o
Tshkenbix  ycrousix  (cornacHo FTOCT 25546), B TOM u4ucre MaKkCUMarbHO
CTECHSIOMX pa3BUTWE nNnacTudeckux Aedopmauni, WM nopsepraloLmecs
HenocpeACcTBEHHOMY — BO3AEUCTBMIO  AUHAMUYECKUX* ,  BUOPALMOHHBIX  UnK
NOABWKHBIX Harpy3ok [6anku kpaHoBbIX nyTen; 6anku paboynx nrowanok; 6ankm
nyTel MNOABECHOrO TPaHCMOPTa; 9feMeHTbl  KOHCTPYKUMA  BYHKEpHbIX ©
pasrpy3ouyHbIX 3CTakaf, HernocpeACcTBEHHO BOCTMPUHUMAIOLLMX —Harpy3ku OT
NOABWKHBIX COCTABOB; IMaBHble Hanku 1 purenn pam Npu AUHaMMYECKON Harpyske;
NPoneTHblEe CTPOEHUSI TPAHCMOPTEPHbIX ranepew; racoHkmn epm; CTEHKMN, OKpaviKu
OHWLL, KOMblLia >KECTKOCTW, NnaBalolLye KpbilW, MOKPbITUA pe3epByapoB W
rasronbaepoB; 6yHkepHble 6arnku; o6onoyuky napabonnyeckmx GyHkepoB; cTanbHble
06004k CBOGOAHO CTOSILWMX ABIMOBLIX TPYD; CBapHble crheuuarnbHble Oornopbl
6GonblUMX NepexodoB IMHWIA anekTponepenadu (BJ1) BbicoTo Gonee 60 wm;
3MEeMEHTbI OTTSHKEK MaUT U OTTSXKEYHbIX Y310B].

* KOHCTPYKLUSA 1N ee 3NIEMEHT CHUTAETCS UMEIOLLMM CBapHbIE COEAUHEHMS,
€CNIM OHU pacnofiokeHbl B MecTax [eWCTBUS 3HAYUTENbHbIX PacYETHbIX

pacTsivBalouyx Hanpsokeru (5> 0.3R, ;5> 038,y  um o»0,38,;) mb6o B
MecTax, i€ BO3MOXHO paspylleHMe CBapHOrO COEAMHEHWs, Hanpumep, u3-3a
3HAYUTENbHBIX OCTATOYHBIX HAMNPSKEHMIA, YTO MOXKET MPUBECTU K HEMPUIOAHOCTM K
JKCMIyaTaumm KOHCTPYKLMA B LIeroM.

** KOHCTPYKLMM OTHOCSITCA K MOABEpraloLLyMCs BO3LAENCTBUIO AUHAMUYECKNX
Harpysok, ecrv OTHOLUeHWe abCOMITHOrO 3HaYeHUsl HOPMArbHOMO HanpPsBKEHUS,
BbI3BAHHOTO ~ AMHAMWYECKOW Harpy3kol, K CyMMapHOMYy pacTsrvBaoLemy
HanpshKeHWIO OT BCEX Harpy3oKk B TOM e ceveHnn >0,2 - cm. dopmyny (170).

Fpynna 2. CBapHble KOHCTPYKLWMM 5MBO WX anemeHTbl, pabotaowme npu
CTaTUYECKOW Harpy3ke Npu HanMuMmn pacTATMBAOLLMX HaNpsxeHnn [depmbl; purenn
pam; 6ankM nepexkpbITUA U MOKPLITWA; KOCOYpbl NECTHWLL; OBOSIOYKM CUIIOCOB;
onopel BJ1, 3a ucknioueHnem cBapHbix ornop 6orbLUMX NepexoAoB; Onopbl OLLMHOBKM
OTKPbITBIX ~ pacnpefenuTeNibHblX — yCTPOWCTB  noactaHuun  (OPY);  onopebl
TPaHCMOPTEPHbIX ranepew; NPoXeKTOPHbIe MayTbl; 3NeMeHTbl KOMBUHMPOBAHHbIX
OrMop aHTeHHbIX coopyxeHuin (AC) u apyrue pacTsHyTble, pacTsHYTO-u3rnbaemble
u3rnbaemble 3NEMEHTbI], @ TaKke KOHCTPYKLMM W WX 3neMeHTbl rpynnbl 1 npu
OTCYTCTBUW CBapHbIX COeAMHEHW A 1 Ganku noABecHbIX MyTen U3 ABYTABPOB MO
FTOCT 19425 npun HanM4MmM CBapHbIX MOHTaXHbIX COEANHEHWIA.

Fpynna 3. CBapHble KOHCTPYKLUMM NMOO KX 3remMeHTbl, paboTarouye npu
cTaTU4ecKoW Harpy3ke, NPeUMyLLECTBEHHO Ha CXaTue [KONMOHHbI; CTOMKM; OMOpPHble
NAUTbI; 3NEMEHTbl  HACTUMa NEPEKPbITUA;  KOHCTPYKUWMW, noadepxuBatoLme
TexHorormyeckoe o0OOpyAoOBaHWE; BepTVKalnbHble CBS3W NO  KOMOHHaM  C

HaMNPsHKEHUSIMN B PACHETHBIX CEYEHIsIX CBsider cBbilLe 0,4 &y ; aHkepHble, Hecylme
N (MKCUPYIOLLME KOHCTPYKLMM (OMOpbI, PUreni »ecTkuUX MonepeymH, dmkcaTopbl)
KOHTaKTHOW CEeTU TpaHcnopTa; onopbl nog obopynosavue OPY, kpome onop nog
BbIKIOYATENM; 3NeMeHTbl CTBOIOB 1 GalweH AC; KONOHHbI 6ETOHOBO3HbIX 3cTakas;
MPOroHbl MOKPLITUIA U APYIVE CXaTble U CxkaTo-u3rnbGaemble dSIEMEHTLI], a Takxe
KOHCTPYKLIUM U UX 3NIEMEHTbI FpynMbl 2 NPy OTCYTCTBUN CBAPHBIX COEAUHEHWIA.

Ipynna 4. BcrnomoratenbHble KOHCTPYKLMW 34aHWA M COOPYXeHun (CBSA3N,
KpoMme ykasaHHbIX B rpynne 3; anemeHTbl paxsepka; NecTHULbI; Tpanbl; MIoWaaKK;
OrpaxaeHnsi; MeTasrloKOHCTPYKLMM  KaberbHbIX  KaHaroB; BCMOMOraTesibHble
3MEMEHTbI COOPYXXEHWUI 1 T.M.), @ TaKKe KOHCTPYKLMM N UX dNeMeHTbI rpynmbl 3 npu
OTCYTCTBWW CBaPHbIX COEANHEHWIA.

MpumeyaHns
1 Mpun Ha3HayYeHUM cTanm Ans KOHCTPYKUWIA 34aHuiA U coopyxeHuin knacca KC-3

(COCT 27751) Homep rpynnbl KOHCTPYKLIWIA criedyeT yMeHbLIaTb Ha eauHuly (ans
rpynn 2-4).

2 lMpu TonuwwHe npokara t>40 MM HOMep rpynnbl KOHCTPYKLWIA crieqyeT yMeHbLuaThb
Ha eavHuuy (Ans rpynn 2-4); npu TOMWMHe npokaTa £ =6 MM - yBenMuvMBaTb Ha
eavHuly (ans rpynn 1-3).

Tabrmua B.1 - Hopmypyemble nokasaTenu yaapHON BA3KOCTY NpokaTa

PacueTHas Fpynna _ || HopmatueHoe conpoTueneHue ctanm, Hmm?2
Temneparypa, || KOHCTpyKuwit
°C

Ry <290 290 390 Ry 2
SRy < || SRy, < || 40
39U 49U

Mokasarenu yaapHom BsizkocTu KCV, k/cm2
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npv TemMnepaType UCMbITaHWA Ha yaapHbI U3rmb,
°C

w200 |- |- |- |- - | -e0
20 || 20 || 40 || 40 || 60
i=-45 1,2,3 34 - - 34 | - 34 | - 40
-45= £ =-55 1 - - 34 | - 34 |34 | - 40
2,3 - 34 - 34| - 34 | - 40
t <-55 1,2,3 - - 34| - 34 | - 34 | 40
MpumeyaHusa

1 KCV - ygapHas BA3KOCTb 06pasLoB - ¢ V-06pa3HbIM Hagpe3oM.

2 B TONCTONMCTOBOM MpokaTe WCMbITbIBAOTCSA MonepeyHbie obpasubl, B
(haCOHHOM ¥ COPTOBOM NpOKaTe - MPOAONbHbIE.

3 B anekTpocBapHbIX Tpybax HOpMbI pacnpoOCTPaHAIOTCS Ha YAApHYH0 BA3KOCTb
LieHTpa CBapHOrO LLUBA W NIMHWM CfiaBrieHnst. YaapHas BA3KOCTb NPUHUMAETCs ANs
06pa3sLoB ¢ OCTPbIM HAAPE30M.

Tabnuua B.2 - TpebGoBaHus Mo XMMUYECKOMY COCTaBy

HopmaTtumBHble CopepxaHvie anemeHToB*, % (He 6onee) Gy % (He
COnpoTHBNEHUS 6o
ctamm, Hmm?
(o} P S
Ry, <290 0,22 0,040 0,025 -
2902 R,y <390 0,14 0,025 0,025 045
300= Ry, <400 | O12 0,017** 0,010** 0,46
490% By <590 0,13 0,015 0,010 0,47
Ry, 2590 0,15 0,015 0,004 0,51

MpenenbHble OTKIMOHEHUS MO XWMWYECKOMY COCTaBy B FOTOBOM MpokaTte
NPVHMMALOTCS MO AEMCTBYIOLLEMY CTaHAapTYy.

** 8§+P =0,020%.

Mpumevanus
1 YrnepogHblii akBuBaneHT C,, %, crieqyeT onpeaensTs no gopmyrne

Mo 3 Cr Mi Cu V+Mb Mo P
Co=C+—+ —+—+—+—+ +—+ =,
6 24 5 40 13 14 4 2

rae C, Mn, Si, Cr, Ni, Cu, V, Nb, Mo, P - maccoBble fonv anemMeHToB, %.

2 [ins cTareil ¢ HOpMaTMBHLIM COMPOTMBIiEHHeM 290= Ry, <390 Himm?
noBbiLLeHne cogepxanus yrnepoaa Ao 0,17%.

3 [ns [OByTaBpoB C MapasrfienbHbIMU TPaHsMU MOSIOK  MPUHUMAaOT
copepxaHve yrnepoaa ans ctanen C345-1 n C355-1 - po 0,18%; ctarm C390 -
0o 0,16%; ctanm C440 - 0o 0,17%.




Tabrmua B.3 - HOpMaTI/IBHI:Ie WU pacyeTHble COMpOoTUBIIEHUA MPU pacTsKeHUu,
ckatum u u3mbe nMCTOBOrO, LUMPOKOMOJSIOCHOIo - yHMBepCcaribHOro, COopToBOro

npokara u Tpy6 1}

1} TpyGbl cTanbHble GecLoBHbIe Y GECLUOBHbIE ropsivenedopMUpOBaHHbIe, a
TaKke 9neKTpocBapHble NPAMOLLOBHblE AnameTpom 114-530 MM C TOMLMHOW
cTeHku ot 4,0 fo 12,7 mm; guameTtpom 508-1422 MM ¢ TONLWMHOM CTeHkM oT 8 Ao 50
MM 1 avameTtpom 530-1420 MM ynyyLLEHHON CBapuBaemMoCTW W XIafoCTOWKOCTM
ONs CTPOUTENbHBLIX MEeTaryIMYecknx KOHCTPYKUWIA criedyeT MpuHUMaTb Mo
COOTBETCTBYIOLLWMM AENACTBYIOLLMM TEXHUYECKMM YCIIOBUSIM.

Cranb TonuwwyHa npokaTa, MM HopmaTtueHoe PacyeTHoe
conpoTuBrieHne* || conpoTuBneHune**
npokata u Tpy6, || npokata u Tpyo,
H/mm2 Himm2
By B By &y

C235 Or 20 pgo 40 Bkmou. || 235 360 230/225 || 350/345

C245 Or 20 pgo 20 Bkmou. || 245 370 240/235 || 360/350

C255 Or 20 pgo 39 Bkmou. || 255 380 250/245 || 370/360

" 40 " 0 " 245 380 240/235 || 370/360
Cs. 10 po 20 " 245 370 240/235 || 360/350
" 20 " 40 " 235 370 230/225 || 360/350
C345 Or 20 pgo 10  Bkmou. || 345 490 340/330 || 480/470
" 0 " 2 " 325 470 320/310 || 460/450
" 20 " 40 " 305 460 300/290 || 450/440
" 40 " 60 " 285 450 280/270 || 440/430
" 60 " 80 " 275 440 270/260 || 430/420
" 80 " 160 " 265 430 260/250 || 420/410
C345K | OT 40 po 10  BkmoM. || 345 470 340 /|| 460/450
330
C355 Or 80 po 16 BknoY. || 355 470 350/340 || 460/450
" 16 " 40 " 345 470 340/330 || 460/450
" 40 " 60 " 335 470 330/320 || 460/450
" 60 " 80 " 325 470 320/310 || 460/450
" 80 " 100 " 315 470 310/300 || 460/450
" 100 " 160 " 295 470 285/280 || 460/450

C355- || OT 80 pmo 16  Bkmwou. || 345 470 350/340 || 460/450

2);355-

K




" 16 " 40 " 345 470 340/330 || 460/450

" 40 " 50 " 335 470 330/320 || 460/450

C355M || Ot 80 npmo 16  Bkmwod. || 355 470 350/340 || 460/450

" 16 " 40 " 345 470 340/330 || 460/450

C390; [ Or 80 npo 50  skmou. || 390 520 380/370 || 505/495
C390-

C440 Or 80 pgo 50  Bknwou. || 440 540 430/420 || 525/515

C550 Or 80 po 50 BKMoY. || 540 640 525/515 || 625/610

C590 Or 80 pmo 50 BkMoY. || 590 685 575/560 || 670/650

C690 Or 80 po 50 BKMoY. || 690 785 -/650 -745

* 3a HOpMaTMBHOE COMPOTUBIEHWE MPUHATBLI rAapaHTUPOBaHHbIE 3HadYeHusi npegena
TEKYYECTU U BPEMEHHOMO  COMPOTMBIIEHWS, MNPWBOAMMbIE B  HAaLMOHAmNbHbIX
cTaHgapTax WM TeXHUYEeckux ycroBusix. B Tex cnyyasix, korma 3TW 3HaYeHus B
HaLMOHanbHbIX CTaHAAPTaxX U TEXHUYECKMX YCIIOBUAX NpUBEAEHb! TObKO B O4HOM
cuUCTEME eauHWL - Krc/MMZ, HOpMaTvBHblE COMpoTWUBMeHus, H/mm2, crepyet
BbIYUCTISITb YMHOXEHWEM COOTBETCTBYIOLWMX 3HayeHuin Ha 9,81 ¢ okpyrnexnvem o 5

H/mm2 .
** 3HaveHus pacyeTHbIX COMPOTMBMEHWUIA MOMNyYeHbl AeneHNeM HOPMaTUBHbLIX
COMPOTMBIIEHUA Ha KO3IMMPULIMEHTbI HAQEXHOCTWM NO Matepuany, onpederneHHble B

COOTBETCTBMM C Tabrmuen 3, ¢ okpyrmeHrem Ao 5 HiMm2 . B uicnvtene npuseneHs!
3HaYeHWst pacyeTHbIX COMPOTMBIIEHWI MpoKaTa Mo HOPMAaTMBHOW AOKYMEHTauuu, B

KoTopou ncnonb3yeTca ctaTtucTnyeckasa npouenypa KoHTpona CBOWCTB npokaTa ('Ym

=1,025); B 3HameHaTerne - pacyeTHOE COMPOTUBIIEHWE OCTANBLHOTO MpokaTa Mpu Yy,
=1,050.

Tabmmua B.4 - HopmaTvBHble M pacyeTHble COMPOTUBMEHUS MPU PaCTSHKEHUM,
ckatum n u3mbe pacoHHOro npokata B BMAe [OBYTABPOB C MapansienbHbIMU
rpaHsIMM MOJIoK

Cranb TonwwpHa nonkv npodpmnen, MM HopmatveHoe PacueTtHoe
COMpOTMBIIEHVE || COMPOTMBIIEHVE
npokata, H/mm || npokata, H/mm

2 2

C2556; || =10 255 380 250 370

C255b-

1
Cs. 10 po 20 BKMtOY. || 245 370 240 360
" 20 " 40 " 235 370 230 360
" 40 " 60 " 235 370 230 360
" 60 " 80 " 225 370 220 360

" 80 " 100 " 215 370 210 360




>100 200 360 195 350
C3456 || =10 345 480 335 470
Ce. 10 po 20 BknoY. || 325 470 315 460
" 20 " 40 " 305 460 300 450
" 40 " 60 " 285 450 280 440
1CS45E>- =10 345 490 335 480
Cs. 10 po 20 BKItoM. || 325 470 315 460
" 20 " 40 " 305 460 300 450
" 40 " 60 " 285 450 280 440
C3556 | =20 355 470 345 460
Ce. 20 po 40 BkMoY. || 345 470 335 460
" 40 " 60 " 335 470 325 460
" 60 " 80 " 325 460 315 450
" 8 " 100 " 315 460 305 450
>100 295 460 290 450
103555- =20 355 470 345 460
Cs. 20 po 40 BKItoM. || 345 470 335 460
" 40 " 60 " 335 470 325 460
C3906 || Ce. 30 po 60  Bkmou. || 370 490 360 480
" 60 " 8 " 360 480 350 470
" 8 " 100 " 350 480 340 470
>100 330 470 320 460
C4406 =20 440 600 430 585
Cs. 20 po 30 BkmtoY. || 430 560 420 545
" 30 " 80 " 420 520 410 505
" 80 " 100 " 400 520 390 505
>100 380 500 370 490

Mpumeyanve - Lindpa 1 B nepsom ctonbue o3Ha4aeT BapuaHT XUMUYECKOrO

cocTaBa




Tabnvua B.5 - HopmaTvBHble M pacyeTHble COMPOTUBMEHUS MPU PaCTSHKEHUM,
cxaTum 1 n3rnbe acoHHOro npokara

Crtanb || TonwuHa npokata*, Mm HopmaTtunsHoe PacyeTHoe
COMPOTUBIIEHME™™ || CONPOTUBNEHME™
npokara, H/mm2 npokara, H/mm2
B | Ba | B &,

C245 OT 40 po 20 BkoM. || 245 370 240/235 || 360/350

" 20 " 40 " 235 370 230/225 || 360/350

C255 Or 40 po 10 Bkiou. (| 255 380 250/245 || 370/360

" 0 " 20 " 245 370 240/235 || 360/350
" 20 " 40 " 235 370 230/225 || 360/350
C345 Ot 40 po 10 Bkuou. || 345 480 340/330 || 470/460
" 0 " 20 " 325 470 320/310 || 460/450
" 20 " 40 " 305 460 300/290 || 450/440
C345K || OT 40 po 10 Bkmoy. || 345 470 340/330 || 460/450
C355 Ot 80 po 16 BkmoM. || 355 470 350/340 || 460/450
" 16 " 40 " 345 470 340/330 || 460/450
?355- Or 80 po 16 Bkmou. || 355 470 350/340 || 460/450
" 16 " 40 " 345 470 340/330 || 460/450
C390 Or 80 po 10 Bkmou. (| 390 520 380/370 || 505/495
" 0 " 20 " 380 500 370/360 | 480/475
" 20 " 40 " 370 490 360/350 || 480/470

* 3a TonuwHy hacoHHOro npokaTa creayeT NPUHAMATh TOSLLMHY MOMKK.

** 3a HOpMaTMBHOE COMNpoTUBIIEHNE MPUHATbI rapaHTUpPOBaHHbIE 3HAYeHUA
npegena Teky4ecTt u BpeMeHHOro ConpoTmuBIieHUd, NpuBoAnMble B HaLMOHaNbHbIX
CTaHAapTax UMM TeXHUYEeCKUX YCIioBUAX. B Tex criydasx, Korga 3Tu 3HadeHua B
HaUuMOHarnbHbIX CTaHOapTax WM TEeXHUYEeCKMX YCroBUAX MpuBeAEeHbl TOMbKO B

OfHOW CUCTEME EAWHUL, - KIC/MMZ, HOpMaTuBHble COMpOTUBMEHWs, H/MmZ,
BbIYMCNEHBI YMHOXEHMEM COOTBETCTBYIOLLMX 3HaYeHW Ha 9,81 ¢ okpyrneHnem Ao 5

H/mMm2
*** 3HaueHWst pacyeTHbIX COMPOTMBIIEHWI NOMyYeHbl AeNneHneM HOPMaTUBHbIX
COMNPOTMBIIEHWA Ha KOIMLIMEHTbI HAOEXHOCTN MO MaTtepuany, onpeaeneHHblie B

COOTBETCTBMM C Tabruuen 3, ¢ okpyrneHrem o 5 H/mm 2 . B uncnurtene npuseneHsi
3HaYeHWst pacyeTHbIX COMPOTMBIIEHWI NMpoKaTa Mo HOPMAaTUBHOW AOKYMEHTaLuu, B

KOTOPOM UCMONb3yeTCcsi Npoueaypa KOHTPONsS CBOWCTB npokata (., =1,025), B

3HamMeHaTerne - pac4eTHOe COMpPOTMBIEHNE OCTarlbHOro NpokKata npu y, =1,050.




Tabmmua B.6 - PacyeTHble COMPOTMBIEHMSI MNpoKaTta CMSITUO  TOPLEBOWA
MOBEPXHOCTU, MECTHOMY CMSATVIO B LIMIMMHAPUYECKUX LLAPHUPAX, AnaMeTpanbHOMy
CXaTUIo KaTKoB

Bpemetos PacueTHoe conpotusnexue, HmMm2
COMpOTMBIIEHWE,
H/mm2
CMATHIO AviameTparnbHoMy
cxaTuio KaTKoB
(npn  cBoGogHOM
KacaHum B
KOHCTPYKLMAX  C
orpaHV4eHHow
NOABUXHOCTbIO)
Ry
TOopLEeBOW MEeCTHOMY B
NOBEPXHOCTY LIMIMHAPUYECKUX
(Npy Hamnuum || LWapHUpax
npuroHkun), || (uandax) npu
NMOTHOM KacaHuu
&p
360 351/343 176/171 9/9
370 361/352 180/176 9/9
380 371/362 185/181 9/9
390 380/371 190/185 10/10
400 390/381 195/190 10/10
430 420/409 210/204 10/10
440 429/419 215/209 11/11
450 439/428 220/214 1111
460 449/438 224/219 1111
470 459/448 229/224 1111
480 468/457 234/228 12/12
490 478/467 239/233 12/12
510 498/486 249/243 12/12
540 527/514 263/257 13/13
570 556/543 278/271 14/14
590 576/562 288/281 14/14
MpumeyaHue - B Tabnuue npuBeneHbl 3HaYEHWsi pacyYeTHbIX COMPOTUBIIEHUN,
BblYMCMEHHbIE NO dopmynam pasgena 6 npu ¥, =1,025 (B uncnmrene) n ¥,
=1,050 (B 3HameHaTene).

Tabrmua B.7 - PacyeTHble CONPOTMBIIEHWSI OTMIMBOK M3 YrNepoancTon cTanm



HanpsbkeHHoe
COCTOsIHVE

YcnosHoe
o60o3HaveHne

Mapok

PacyeTHble conpotusnenusi, H/mm

2, OTIMBOK M3 YrrepoamcToi cTamnm

1501

2501

3501

450

PacTskeHue,
1 13rnb

cxatue

150

180

210

250

Cosur

90

110

130

150

CwmsaATre TopLieBOM
NOBEPXHOCTMN (npwm
HanMuum NPUroHKM)

230

270

320

370

CmsTMe MecTHoe B
LMMMHAPUYECKUX

wapHupax  (uandax)
Npu NI0CKOM KacaHuu

110
Ry,

130

160

180

[OnameTpanbHoe
cxkaTue KaTkoB npu
cBobogHOM  KacaHuu
(B KOHCTPYKUMSIX C
orpaHn4eHHon
NOABWXHOCTbIO)

Reg

10

Tabrmua B.8 - PacyeTHble CONPOTMBIEHMSI OTMIMBOK U3 CEPOro YyryHa

HanpsixeHHoe
cocTosiHVe

YcnoBHoe
obo3sHa-
YeHue

PacueTHble conpoTuBneHus,
OTJIMBOK U3 CEeporo 4yryHa Mmapok

H/mm2 |

CYy15

C4y20

CYy25

C430

PacTtseHve
LeHTparnsHoe n
n3rmb

55

65

85

100

Cxatune
LeHTpansHoe "
n3rmb

160
&

200

230

250

Cosur

40

50

65

75

CwmsiTe  TOpLEBOM
noBepxHocTN  (npu
HanMuum NPUroHKM)

240

300

340

370

PucyHok B.1 - O606LWeHHasn pacyeTHas agnarpamma pa6otbl

CTpOUTENbHbIX cTaneun
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PucyHok B.1 - O606LLeHHan pacueTHas auarpamma paboTbl CTPOUTENbHbIX CTarnei

Tabnmua B.9 - Xapaktepuctuku ctanen ans o606LUeHHO pacyeTHo aAnarpammbl
pabotbl (cM. pucyHok B.1)

MapameTp Cranm
avarpaMmmbl
C245, C345, C390, C440 C550,
C255 C345K, C390-1 C590

C355,

C355-1,

C355M
— 0,8 0,8 0,9 0,9 0,9
El'lll
— 0,8 0,8 0,9 0,9 0,9
Gl'lil-l
— 1,7 1,7 1,7 1,7 1,7
EHT
— 1 1 1 1 1
GT
— 14,0 16,0 17,0 17,0 18,0
EK‘l‘
= 141,6 88,3 67,1 49,6 26,2

B
— 1,653 1,415 1,345 1,33 1,16
GB
— 251 153 115 87,2 51,1
[
P

— 1,35 1,26 1,23 1,20 1,10
Sp

MpunoxeHune I'. MaTepuansl AnNA coeauHEHUN
CTasfibHbIX KOHCTPYKLUN

Mpunoxexve I

Tabrmua .1 - MaTepuarns! Ans cBapKW, COOTBETCTBYIOLLME CTanm

Xapaktepuctuka || Mapka matepuana Ans cBapku Tun
cTanm anekTpoaa
CBapoyHom nposonokn || ®nioca || MNMopoLukoson
Ons aBTOMaTW4Yeckon NpOBOSIOKOW
MexaHU4eCcKoln cBapKu
B MNon
yrreKkmcsioMm || ortocom
rase wm B
ero cmecu
C aproHom
CB-08I2C Cg-08A AH- Mr-AH-3 342, 542A
Eyn <290 Himm 348A
2 Mr-AH-8
AH-60*




Cs-08rA MeK- 346, D46A
56C*4
UF-02;
UF-03
*5

M2 <R, < Ce-10rA** AH-17- 350, 350A
SRy,

590 H/mm2
AH-43

AH-47

Ce-10r2* AH-
348-
CB-10HMA || A™*

MdK-
56C*4
UF-02;
UF-03
*3
Ry 2500 Him CB-08I2C Ce-10HMA :\\/IH-17- Mr-AH-3 360
2 Ceg- Mn-AH-8
08XITCMA MdK-
56C™*4
Csg- Cs- UF-02; 370
10XM2CMA || 08XH2rMiO || UF-03
*5

* ®dnoc AH-60 1 anekTpoabl Tvna 342, 346, 350 cneqyeT NPUMEHSATL ANS KOHCTPYKLIMIA
rpynn 2, 3 npu pacyeTHbIX TemnepaTypax t= -45°C.

** He npumeHsTb B codeTaHum ¢ dortocom AH-43.

*** Ona domoca AH-348-A TpebyeTca OONOMHUTENbHBIN KOHTPOSb MEXaHUYeCcKux
CBOWICTB MeTanna LwBa MNpyu CBapke COeAVHEHUA JNIEMEHTOB BCEX TOMWWH npu
pacyeTHbIX TemnepaTypax t =-45°C u TonwmH cBbilwe 32 MM - Mpy pacyeTHbIX
TemnepaTypax t= -45°C.

“4 Kepamuieckuit contoc NMOK-56C no TEXHUYECKUM YCMOBUAM AJ1S aBTOMATU4ECKON
CBapKM CTbIKOBbIX COEANHEHW KOHCTPYKLIWA NPONETHBLIX CTPOEHMUIA CTarnbHbIX MOCTOB.

"3 Kepamuyeckuin qriloc CBapoYHbI arnoMepupoBaHHbii mapku UF-02 u mapku UF-
03 No COOTBETCTBYIOLLMM TEXHNHECKUM YCIIOBUAM.

MpumeyaHwne - Mpn COOTBETCTBYIOLLEM TEXHUKO-3KOHOMUYECKOM 0BOCHOBaHUM ANs
CBapKN KOHCTPYKLMIA WCMOMb3YIOTCA CBapo4Hble MaTepuarnbl (MpoBOMOKM, rochl,
3aWMTHbIE Tra3bl), He yKkaldaHHble B HacTosilwei Tabrumue. Mpy 3TOM MexaHUdeckue
CBOWCTBAa MeTanmna LUBa, BbIMOMHSAEMOro C UX NpUMeHEeHVeM, OOIMkHbI ObiTb He Hibke
CBOWCTB, obecrneynBaemMbIX NPUMEHEHWEM MaTepuanoB, MPUBEAEHHbIX B HACTOsLLEW
Tabnmue.

Tabrmua .2 - HopmaTuBHble M pacyeTHble COMPOTMBMEHWS MeTarnna LIBOB
CBapHbIX COEAVHEHWI C YIMOBbLIMU LLBAMU

CBapoyHble MaTepuarnsl Ry, HivM2 Ry, Hivw2

TUN 3neKkTpoaa Mapka npoBOJSIOKnN

342, 342A Cs-08, C-08A 410 180
346, 346A Cs-08l'A, 450 200
350, 350A Cs-08I'2C, Cs-10TA, r- || 490 215

AH-8, MN-AH-3




3960 Cs-08r2C*, Cs-10HMA, || 590 240
Ce-10I2

370 Cs-10XI"2CMA, Cs- || 685 280
08XH2IrMO

985 - 835 340

* Tonbko ANs LWBOB C KareToMm kf =8 MM B KOHCTPYKLMSIX

npepenom TekydecTty 440 H/mm2 1 Goree.

n3 ctamm c

Tabnuua I".3 - TpeboBaHWsa k GoNTaM Npy PasnUyHbIX YCIOBUSIX UX MPUMEHEHNS!

PacyeTtHas
Temnepartypat,
°C

Knacc npoyHocTn 6GonToB M TpebGoBaHUA K HUM MO
[efiCTBYIOLLWM CTaHAapTaM B KOHCTPYKLUSIX,

HE pacCYMTbIBAEMbIX Ha || paccyMTbiBaeMbIxX Ha
ycTanocTb ycTanocTb
npv paboTe 60mTOB Ha
pacTspkeHve cpes pacTsixeHvie cpes
urm cpes 1M cpes
=-45 5.6 5.6 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
45t =-55 5.6 5.6 5.6 5.6
8.8 8.8 8.8* 8.8
10.9 10.9 10.9* 10.9
- 12.9 - 12.9
<-55 5.6 5.6 - 5.6
8.8* 8.8 8.8* 8.8
10.9% 10.9 10.9* 10.9
- 12.9 - 12.9

* C TpeboBaHNeM VCMbITaHWs Ha pa3pbiB Ha KOCOW Lwanbe.




Tabrmua .4 - Mapku cTanm dpyHaaMeHTHbIX 60OMTOB 1 YCIOBUS UX MPUMEHEHNS

KoHcTpyKuum Mapku cTanm npv pacyeTHown
Temneparype, t°C

=-45 45>t =-55 || <-55
KoHcTpykumm, Kpome onop || Ct3nc2, C13nc4, -
BO3AYLLUHbIX TMHUIA
aneKkTponepeaayu,
pacnpegenuTensHbiX YCTPOWCTB U
KOHTaKTHOW ceTu

Ct3cn2 Ct3cn4 -

20 - -

- 09r2c-4 09rac-4

[Ona U-o6pasHbix 6ontos, a Takke || Ct3nc4, - -
dyHOameHTHbIX ~ GonToB  onop
BO34YLLUHbIX TNHUA
anekTponepeaayu,
pacnpegenuTenbHbIX YCTPOUCTB U
KOHTaKTHOW ceTu

C13cn4 - -

- 09rac-4 09ra2c-6

Tabmmua .5 - HopmaTtuBHble conpoTuBreHus ctanmmM GONnToB U pacyeTHble

COMNpPOTMBIEHUS OLHOGOITOBBIX COEAMHEHUI CPesy U pacTsixeHuto, H/mm2

gjojﬁ:ga fPososT R REW Rys Ry
5.6 500 300 210 225
5.8 500 400 210 -
8.8 830 664 332 451
10.9 1040 936 416 561
12.9 1220 1098 427 -

Tabrmua .6 - PacuyeTHble COMPOTUBIIEHNS CMATMIO 3MEMEHTOB, COEOUHSIEMbIX
6onTammn

BpemeHHoe conpoTuBneHue ctamm
P P PacueTHble conpoTuBreHus Rg,p , Himm2

COEAMHAEMbIX  3MIEMEHTOB Ry, ||, CMSATMIO 3MIEMEHTOB, COEAMHSIEMbIX
Hivm2 6onTamm Kknacca TO4HOCTH

360 560 475

370 580 485




500

515

565

580

595

605

620

630

645

670

710

750

775

380 590

390 610

430 670

440 685

450 700

460 720

470 735

480 750

490 765

510 795

540 845

570 890

590 920

MpuMeyaHue - 3HaveHUst pacyeTHbIX COMPOTUBIEHWN, ykasaHHble B Tabnmue,
BbIUKCIIEHBI NO IOpMyIiam pasaena 4 ¢ okpyrneHvem 8o 5 Himm?2 .

Tabrmua .7 - PacueTHble CONPOTUBMEHUS pacTskeHno dyHAaMeHTHbIX 6orToB

HomuHanbHeii - Avametp PacueTHble COMPOTVBNEHUS! Ry, , HiMMZ,
6onTos, MM
60nTOB M3 CTanm
Ct3nc4, Ct3nc2, || 09r2C-4, 09r2Cc-6
Ct3cn4, 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
MpumevaHns
1 Ctanb AorpkHa nocTaBnaTbCa no 1-1 rpynne.
2 3Ha4eHus pacyeTHbIX CONMPOTUBIEHWI, yKkadaHHble B Tabnuue, BblYUCTIEHDI
no doopmyriam nyHkTa 6.6 ¢ okpyrneHvem 4o 5 Himm2 .
3 PacyeTHble conpoTuBreHnsi 6ONToB U3 cTarnen ApyrMx Mapok crieayet
BbIYUCISITb NO doopMyrnam pasaena 6.




Tabrmua .8

- HopmaTvBHble W pacueTHble COMPOTUBIIEHWUSI PACTSHKEHUIO
BbICOKOMPOYHbIX 60MTOB 13 cTanm 40X

HomuHanbHbIn AnameTp pe3bbbl

d, Mm Ry, HiMm2 Ry, Hivm2
16,20, (22), 24, 27) 1078 755
30 900 630
36 800 560
42 650 455
48 600 420

I'Ipmmeanme - Pa3Mepr, 3aKmMoYeHHble B CKODKY, NPUMEHATb He crnefyeTt.

Tabrnwmua .9 - MNnowaawn ceveHns 6Gontos

d, 16 (18) || 20 (22) || 24 (27) || 30 36 42 48
MM
4 2,01 || 2,54 || 3,14 || 3,80 || 4,52 || 5,72 || 7,06 || 10,17 || 13,85 || 18,09
cMm
4 1,57 || 1,92 || 2,45 || 3,03 || 3,53 || 4,59 || 5,61 || 8,16 11,20 || 14,72
. om
2
MpumeyaHusa

1 Mrowaan ceveHns 6onMToB AraMeTpoM CBbille 48 MM criegyeT NpMHUMaTb No
LEeNCTBYIOLLMM CTaHAapTaM.

2 Pa3mvepbl, 3aknoyeHHble B CKODKMW, creayeT MPUMEHSTb TOMbKO B

KOHCTpyKUMsix onop B n OPY.

MpunoxeHune 1. KoadhcpuumeHTbl ansa pacyeta
Ha YCTONYUBOCTb LEHTPanbHO U

BHELEHTPEeHHO CXaTbiX 3JIeMeHTOB

Mpunoxenve [

Tabrmua [.1 - KoadhdmuneHTbl YCTORYMBOCTH NPU LLEEHTPANBHOM CXaTuUm

YcnoHas mBKoCTb || KoaddmuneHTsl P Ans Tuna ceveHnst
*

@ b c
04 1000 1000 984
0,6 994 986 956
0.8 981 967 929




1,0

1,2

1.4

1,6

1,8

2,0

2,2

24

2,6

2,8

3,0

32

3,4

3,6

3,8

4,0

4,2

44

4,6

4.8

5,0

5,2

54

5,6

58

6,0

6,2

6,4

6,6

6,8

968 248 901
953 927 872
938 905 842
920 881 811
900 855 778
877 826 744
851 794 709
821 760 672
786 723 635
747 683 598
704 643 562
660 602 527
616 562 493
572 524 460
526 487 430
475 453 402
431 422 375
393 392 351
359 329
330 308
304 289
281 271
261 255
242 241
226

211

198

186

174

164




7,0

72

74

7,6

78

8,0

8,5

9,0

9,5

10,0

155

147

139

132

125

119

1056

094

084

076

pas.

Mpumeyanve - 3HadeHus koadpuumeHToB ¥ B Tabnuue yBennyeHsl B 1000

Tabrmua [.2 - KoadhdmumneHTbl BNUsiHUSE hopMbl ceveHnst Tl

Tun Cxema CeyeHust N IKCLLEHTPUCUTET Af 3Hayenus M npu
ceve- A,
]
0zR=5 L=5
0,1=m=5 5<m=20 01=m=5 5
<
20
1 & - 1,0 1,0 1,0
] A3 U
AN\
2 - 0,85 0,85 0,85
I _
T 0,25
3 s T - 0,75+0,027, 0,75+0,02% | 08
—=
4 ° o __.I - (1,35-0,05m)- 11 1,1
. L=02s 0,01(5-m) %
o @
Al
5 0,25 || (1,45-0,05m)- 1,2 1,2
2 0,54
Ar 9 S 4.9 i A9 0,01(5-m) %
- T | ’
— — e — | —{
A. 1. 10054 |y INojsa,
s| @) : .
& <015




05 | (1,75-0,1m)- 1,25 1,25
0,02(5-m) 7,
= (1,90-0,1m)- 1‘4_0’021 1,3
101 0,012(6-m) %
6 - fs
ns(1-0365-m %] | ns s
Lic0.15
It
7 ? A © | nefr-esy) (08 | vsli-055;)
ns|1-08%L nsl1-082L] || 4s51-08%L
61‘\' | i P P P
o o |
]
@
JIS{}.,IS
8 T T 0,25 || (0,75-0,05m)- 1,0 1,0
Af Jul_ _{I__ 0,01(5-m) %
/l | | =L _ {
0,54 | —Ill— —||
05 | (0,5-0,1m)-0,02(5-m) || 1,0 1,0
A
=1 || (0,25-0,15m)- 1,0 1,0
0,03(5-m) 7
9 05 | (1,25-0,05m)- 1,0 1,0
054, T ITi § 4 0,01(5-m) %
"-‘AI ]
=1 || (1,5-0,4m)-0,02(5-m) | 1,0 1,0
i
10 , 05 | 14 1,4 1,4 1,4
A, 4 ,.HT_‘
AL 0347 T
0,54 7 0254 -
a r r
10 [ 16:0015-m)% 1,6 1,35+0,05m | 1,6
20 || 1,8.0026-m% 1,8 1,3+0,1m 1,8
1 05 | 145+0,04m 1,65 1,45+0,04m | 1,65
A T “JQ;T 7 | ﬂ
m _—.rr_ ._.W_ _T
0‘5’;_ i 0,547, | |
1,0 | 1,8+0,12m 2,4 1,8+0,12m | 2.4
15 | 2,040,25 m+0,17%, - - -
2,0 - - -

3,0+0,25 m+0,1 7%,




MpumeyaHusa
1 na TnoB cevexuit 5-7 npu nogcyeTe 3HavYeHnn ﬂf f A, nnowanb BEPTUKarbHbIX 9NIEMEHTOB MOMOK He CNeayeT Y4uTbIBaTb.

2 [Inst TUNOB CeYeHNit 6-7 3HaYeHIs 15 CIeAYeT MPUHUMATL PaBHBIMU 3HaueHusIM T Anst Tuna 5 npu Tex xe 3HadeHnsx Ay {4,

Tabrmua 0.3 - KoaddmumMeHTbl YyCTOWYMBOCTU §; NpY BHELLEHTPEHHOM CXaTuu
CMMOLHOCTEHYaTbIX CTEPXHEN B MMOCKOCTU AENCTBUA MOMEHTa, COBNafatoLLen ¢
NMOCKOCTbIO CUMMETPUN

:T/|C6n|:)c:3cHTT 3HaueHve P, Npu OTHOCUTESIbHOM SKCLEHTPUCUTETE #igr
x

0,1 0,25 || 0,5 0,75 || 1,0 1,25 || 15 1,75 || 2,0
0,5 967 || 922 || 850 || 782 | 722 | 669 | 620 | 577 538
1,0 925 || 854 || 778 || 711 653 || 600 563 || 520 || 484
1,5 875 || 804 || 716 | 647 | 593 | 548 507 || 470 | 439
2,0 813 || 742 || 653 || 587 | 536 || 496 | 457 || 425 397
2,5 742 || 672 || 587 | 526 | 480 | 442 410 || 383 357
3,0 667 || 597 || 520 | 465 | 425 || 395 365 || 342 320
3,5 587 || 522 || 455 | 408 | 375 || 350 325 || 303 287
4,0 505 || 447 | 394 || 356 | 330 | 309 | 289 | 270 256
4,5 418 || 382 || 342 | 310 | 288 || 272 257 || 242 229
5,0 354 || 326 || 295 || 273 | 253 || 239 | 225 || 215 205
55 302 || 280 || 256 | 240 | 224 | 212 200 || 192 184
6,0 258 || 244 | 223 || 210 198 || 190 178 || 172 166
6,5 223 || 213 196 || 185 176 || 170 160 || 155 149
7,0 194 || 186 173 || 163 157 || 152 145 || 141 136
8,0 152 || 146 138 || 133 128 | 121 117 || 115 113
9,0 122 || 117 112 || 107 103 || 100 | 098 || 096 093

MpoporkeHne Tabnmubl .3

YcnoBHast
MbkocTb

)

3HaueHmre §, Npy OTHOCUTENLHOM SKCLIEHTPUCUTETE #igf

2,5 3,0 35 (|40 (|45 |50 55 6,0 6,5

0,5 469 || 417 | 370 | 337 | 307 || 280 | 260 | 237 || 222




1,0 427 || 382 || 341 | 307 || 283 | 259 | 240 | 225 || 209
1,5 388 || 347 || 312 || 283 || 262 | 240 | 223 || 207 | 195
2,0 352 || 315 || 286 || 260 || 240 || 222 | 206 | 193 | 182
25 317 || 287 || 262 || 238 || 220 || 204 | 190 || 178 | 168
3,0 287 || 260 | 238 | 217 | 202 | 187 | 175 | 166 || 156
3,5 258 || 233 || 216 || 198 | 183 | 172 || 162 | 153 || 145
4,0 232 || 212 || 197 || 181 168 || 158 || 149 | 140 || 135
4,5 208 || 192 || 178 || 165 || 155 | 146 | 137 | 130 || 125
5,0 188 || 175 || 162 | 150 | 143 || 135 | 126 | 120 || 117
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
OkoH4aHue Tabnmubl 1.3
yCHOBHaH_ 3HaveHre §; NPN OTHOCUTENbHOM 3KCLIEHTPUCUTETE #iyr
mbKkocTb .
7,0 8,0 9,0 10 12 14 17 20
0,5 210 183 164 150 125 106 090 077
1,0 196 175 157 142 121 103 086 074
1,5 182 163 148 134 114 099 082 070
2,0 170 153 138 125 107 094 079 067
2,5 158 144 130 118 101 090 076 065
3,0 147 135 123 112 097 086 073 063
3,5 137 125 115 106 092 082 069 060
4,0 127 118 108 098 088 078 066 057
45 118 110 101 093 083 075 064 055
5,0 111 103 095 088 079 072 062 053
55 104 095 089 084 075 069 060 051




MpumeyaHusa

1 3HauveHust koapmumeHTOB 1, B Tabnmue yBennyeHsl B 1000 pas.

2 3HaveHus i, crnepyeTt NpMHUMaTh He bonee 3HaveHnn ¥,

Tabmmua 0.4 - KoadpdmumeHTbl yCTONYMBOCTM &, MPU BHELEHTPEHHOM CXaTuu
CKBO3HbIX CTEpXHEN B MMOCKOCTM [OEeNcTBMS MOMEHTa, COoBMajatolen c
NMOCKOCTbIO CUMMETPUN

ycroatias 3HayeHve §, NPy OTHOCUTENBHOM 3KCLIEHTpUCUTETE #2
npvBeaeHHas
rmékocTb
Ry

0,1 {02505 ||075( 10 || 1,25| 1,5 || 1,75 || 2,0
0,5 908 || 800 || 666 || 571 || 500 || 444 | 400 || 364 || 333
1,0 872 || 762 || 640 || 553 || 483 || 431 | 387 || 351 || 328
1,5 830 || 727 || 600 || 517 || 454 | 407 | 367 || 336 || 311
2,0 774 || 673 || 556 || 479 || 423 || 381 | 346 || 318 || 293
2,5 708 || 608 | 507 || 439 || 391 || 354 | 322 || 297 || 274
3,0 637 || 545 || 455 || 399 || 356 || 324 | 296 || 275 || 255
35 562 || 480 || 402 || 355 || 320 || 294 | 270 || 251 || 235
4,0 484 || 422 || 357 || 317 || 288 || 264 || 246 || 228 | 215
4,5 415 || 365 || 315 || 281 || 258 || 237 || 223 || 207 || 196
5,0 350 || 315 || 277 || 250 || 230 || 212 | 201 || 186 || 178
55 300 || 273 || 245 || 223 || 203 || 192 || 182 || 172 | 163
6,0 255 || 237 || 216 || 198 || 183 || 174 | 165 || 156 || 149
6,5 221 |[ 208 || 190 || 178 || 165 || 157 | 149 || 142 || 137
7,0 192 || 184 || 168 || 160 | 150 || 141 || 135 | 130 | 125
8,0 148 || 142 || 136 || 130 || 123 || 118 || 113 || 108 | 105

MpoporkeHne Tabnmubl 0.4

YcnoBHast
npvBeeHHas
rmbkocTb

Ags

3HaueHve i, NpY OTHOCUTENBHOM 3KCLIEHTPUCUTETE ##

25 |30 ||35 |40 |45 ||50 (|55 ||60 |65

0,5 286 || 250 || 222 || 200 | 182 || 167 || 154 | 143 | 133




1,0 280 || 243 || 218 || 197 || 180 || 165 | 151 || 142 | 131
1,5 271 || 240 || 211 || 190 || 178 || 163 | 149 || 137 | 128
2,0 255 || 228 | 202 || 183 || 170 || 156 | 143 || 132 || 125
2,5 238 || 215 || 192 || 175 || 162 || 148 || 136 || 127 | 120
3,0 222 || 201 || 182 || 165 | 153 || 138 || 130 || 121 | 116
3,5 206 || 187 || 170 || 155 || 143 || 130 | 123 || 115 || 110
4,0 191 || 173 || 160 || 145 || 133 || 124 || 118 | 110 || 105
4,5 176 || 160 || 149 || 136 || 124 || 116 || 110 || 105 || 096
5,0 161 || 149 || 138 || 127 || 117 || 108 || 104 | 100 || 095

OkoH4aHue Tabnmubl 1.4

YcnoBHas
3HayeHve i, Npy OTHOCUTENBHOM IKCLIEHTPUCUTETE #2
npvBeaeHHast
rMBKoCcTb i‘gf
7,0 8,0 9,0 10 12 14 17 20
0,5 125 111 100 || 091 077 067 058 048
1,0 121 109 || 098 || 090 077 066 055 046
1,5 119 108 || 096 || 088 077 065 053 045
2,0 117 106 || 095 || 086 076 064 052 045
2,5 113 103 || 093 || 083 074 062 051 044
3,0 110 100 || 091 081 071 061 051 043
3,5 106 096 | 088 | 078 069 059 050 042
4,0 100 093 | 084 | 076 067 057 049 041
4,5 096 089 | 079 | 073 065 055 048 040
MpumevaHms
1 3HaveHust koapdmLmeHTOB i, B Tabnmue yBennyeHsl B 1000 pas.
2 3HayeHus i, crnegyeTt NpMHUMaTh He 6onee 3HaveHnn ¥,

Tabrmua [.5 - [lpuBeneHHble OTHOCUTENbHbIE 3KCLEHTPUCUTETBI ¢ Ans
BHELLEHTPEHHO CXaTbIX CTEPXHEW C LLIaPHUPHO ONepTbIMU KOHLLaMU

3niopbl MOMEHTOB -
L || 3HaueHue 2 npn P11 paBHOM




0,1 0,5 1,0 1,5 2,0 3,0 4,0 5,0 7,0 10,0 || 20,0
5=-1,0 0,10 || 0,30 || 0,68 || 1,12 || 1,60 || 2,62 || 3,55 || 4,55 || 6,50 || 9,40 || 19,40
M, B 0,10 || 0,17 || 0,39 || 0,68 || 1,03 || 1,80 || 2,75 | 3,72 || 5,65 | 8,60 | 18,50
g M,
0,10 || 0,10 || 0,22 || 0,36 || 0,55 || 1,17 || 1,95 || 2,77 || 4,60 | 7,40 || 17,20
0,10 || 0,10 || 0,10 |[ 0,18 || 0,30 || 0,57 || 1,03 || 1,78 || 3,35 || 5,90 | 15,40
0,10 || 0,10 || 0,10 || 0,10 || 0,15 || 0,23 || 0,48 || 0,95 || 2,18 || 4,40 || 13,40
0,10 || 0,10 || 0,10 || 0,10 || 0,10 || 0,15 || 0,18 || 0,40 || 1,25 || 3,00 || 11,40
0,10 || 0,10 || 0,10 || 0,10 || 0,10 || 0,10 || 0,10 || 0,10 || 0,50 || 1,70 | 9,50
5=-0,5 0,10 || 0,31 || 0,68 || 1,12 || 1,60 || 2,62 || 3,55 || 4,55 || 6,50 || 9,40 || 19,40
M, &~ . 0,10 || 0,22 || 0,46 || 0,73 || 1,05 || 1,88 || 2,75 || 3,72 || 5,65 | 8,60 || 18,50
d M,
0,10 || 0,17 || 0,38 || 0,58 || 0,80 || 1,33 || 2,00 || 2,77 || 4,60 | 7,40 || 17,20
0,10 || 0,14 || 0,32 || 0,49 || 0,66 || 1,05 || 1,52 || 2,22 || 3,50 | 5,90 | 15,40
0,10 || 0,10 || 0,26 || 0,41 || 0,57 || 0,95 || 1,38 || 1,80 || 2,95 || 4,70 || 13,40
0,10 || 0,16 || 0,28 || 0,40 || 0,52 || 0,95 || 1,25 || 1,60 || 2,50 || 4,00 || 11,50
0,10 || 0,22 || 0,32 || 0,42 || 0,55 || 0,95 || 1,10 || 1,35 || 2,20 || 3,50 || 10,80
5=0 0,10 || 0,32 || 0,70 |[ 1,12 || 1,60 || 2,62 || 2,55 || 4,55 || 6,50 | 9,40 | 19,40
M, [E_\_‘ M, 0,10 || 0,28 || 0,60 || 0,90 | 1,28 || 1,96 || 2,75 || 3,72 || 5,65 | 8,40 | 18,50
0,10 || 0,27 || 0,55 || 0,84 || 1,15 || 1,75 || 2,43 || 3,17 || 4,80 || 7,40 || 17,20
0,10 || 0,26 || 0,52 || 0,78 || 1,10 || 1,60 || 2,20 || 2,83 || 4,00 || 6,30 || 15,40
0,10 || 0,25 || 0,52 || 0,78 || 1,10 || 1,55 || 2,10 || 2,78 || 3,85 || 5,90 || 14,50
0,10 || 0,28 || 0,52 || 0,78 || 1,10 || 1,55 || 2,00 || 2,70 || 3,80 | 5,60 | 13,80
0,10 || 0,32 || 0,52 || 0,78 || 1,10 || 1,55 || 1,90 || 2,60 || 3,75 || 5,50 || 13,00
5=0,5 0,10 || 0,40 || 0,80 || 1,23 || 1,68 || 2,62 || 3,55 || 4,55 || 6,50 || 9,10 || 19,40
M, M, 0,10 || 0,40 || 0,78 |[ 1,20 || 1,60 || 2,30 || 3,15 || 4,10 || 5,85 | 8,60 || 18,50
0,10 || 0,40 || 0,77 || 1,17 || 1,55 || 2,30 || 3,10 || 3,90 || 5,55 || 8,13 || 18,00
0,10 || 0,40 || 0,75 || 1,13 || 1,55 || 2,30 || 3,05 || 3,80 || 5,30 || 7,60 || 17,50
0,10 || 0,40 || 0,75 || 1,10 | 1,55 || 2,30 || 3,00 || 3,80 || 5,30 || 7,60 || 17,00
0,10 || 0,40 || 0,75 || 1,10 || 1,50 || 2,30 || 3,00 || 3,80 || 5,30 || 7,60 || 16,50




0,10 || 0,40 || 0,75 |[ 1,10 || 1,40 || 2,30 || 3,00

5,30

7,60

16,00

O603HayeHus, NpuHsATbIE B Tabnmue [.5:

A T
©

KoadhcbuumeHT ¢, ANA pacyeTa Ha YCTOMHMBOCTL CXaTbiX CTepXHENn
OTKPLITOro ceuveHusi

1 KoadbdpMLMeHT &y, ANA ceveHnnt Tunos 1, 2, 3, npuBedeHHbIX Ha PUCYHKaxX B
Tabnmue [.6, cneayeT BbIMUCHSTL NO chopmyrne

2
Ty =
16 eV
1+BB+J(1—58)2+—[0L——X]
%) @.1)
S=dp/u,
me  B=1+2(Bip)e, /), (0.2)

= 8w+ 0156115, [(4k"),

=0, /A - OTHOWEHWe PacCTOSHWA Cf, MeXOy LEHTPOM TSKECTU M LIEHTPOM
n3rmba ce4yeHus Kk BbICOTe ceveHus h;

g, =M, /N - 3KCLEHTPUCUTET NPUIOXEHNSI CHUMAIOLLEN CUMbl OTHOCUTENBHO
OCU X-X, NPUHUMAaEMbI CO CBOVMM 3Hakom (B Tabrmue [1.6 npvBeaeH CO 3HaKOM
"nnioc");

A - nnowwaab ceveHus.
_ 20,2
p= (L, +1,) (AR + o2
w= I i1, #%) - apecs 7, - ceKTOPUANbHbI/ MOMEHT UHEPLIMU CeYeHIS:

A :(kB)ZbJ-zJ-B - MOMEHT VHEpPLIMM CeYeHNs1 NPy CBOOOAHOM Kpy4eHuu,

& W& - WMPUHA U TOMLLWMHA NUCTOB COOTBETCTBEHHO, 0BpasyloLLyX CEHeHNe,
BKMOYas CTeHKy; k=1,29 - Ana AByTaBpOBOroO CEYEHUsI C ABYMS OCAMM CUMMETPUM;
k=1,25 - ona OBYTaBPOBOrO CEYEeHWss C OAHOW OCblo cummeTpum; k=1,20 - anda
TaBpoOBOro ceveHuns, k=1,12 - ana weennepHoro (M-o6pa3Horo) ceyeHus.

2 KoaMUMEHT ¢y NPU pacyeTe Ha YCTOMYMBOCTb CTepHs [1-o6pasHoro
CeYeHVs Ha LieHTparnbHoe cxaTue (Tun 4 npu 0603Ha4eHNsIX, MPUHATLIX B Tabrmue

0.6, n f}. »1,) cneayet Bbluncnate no dopmyne (A.1) npn 2,=0 u =0 (Toraa
B=1), yunTbIBasA Npn 3TOM, 4TO

A= kg (241);

Ly =B GHan) 126 +1)] = AXB (3+2n) 1266 +n)(2+1)]5
1, = hipb (641112 = 4B (6+1)[12(2+1)]

L= el (1 232 +1)] = Ak 1+ 232 +m)2].

3  KoatpdmUMEHT ey NPU pacyeTe Ha YCTOMYMBOCTb CTEPXHS LUBENNEPHOro

cedeHns (Tun 5 npu 0603HaYeHNsIX, NPUHATLIX B Tabmmue 0.6, n £ = f}. ), cnepyet
BbIYMCATL No dopmyne ([.3)

2

fo-om(=-2
1+8+,J0-82 + 2| a- L
H b, (A.3)

Cmax =




roe S=4pip;
L=80+0,156 LA 21 A% +a;

®=a,/k - OTHOWEHWNE PacCTOSHWS @y MEXOY LIEHTPOM TSHKECTU M LIEHTPOM
n3rnba ceveHmst K LLMpMHe cedenus b - cm. Tabrmuy [.6;

ay = 4B+ 020 + D60 +1];
p= (1, +1,)i(Ab*)+ o

L=03TShe & wng
06pasyloLLmMX CeveHue;

- COOTBETCTBEHHO WMpUHA W TOmNWMHa IMCTOB,

w=1, f(fxbz) - cm. Tabrmuy [.6.

Mpun aTom:

A=k, (20 +1);

Iy = it B2 3y +2) 1012060 +1)];

I, = 2yt b2 (nf + 2,5my + D2 +1)%;
I, =00 (60 +1)/12,

dopMysibl 4515 ONpeaeneHns @, ¢ U [ UM nx sHaveHus npueeaeHsl B Tabnue

0.6.

Tabmmua [.6 - KosdpdmumeHTsl @, & u B

CeueHve @ o B
T™n cxema
1 ¥ 0,25 0 0
— ..'.:: |
J p
xXi— —X =
=
o,
(=]
y
2 hi Iy — Iy Mo
Ii I},k copmyne
oK. 12)
NpUNoXeHnst
XK
3 ) Yo N 0 % To xe
L
¥l g =
X X
e -
-él
y




3421 A3+ 0

4
] : (6-+1)? @+mE+1)

H —
p <
o N ol =
| =
»!
b
6 I (3 +2) A 3y +1 0

(6 +% || (20 +D6ng +1)

O603HayeHus, NpuHSATLIE B Tabnvue [.6:

OTHOCUTENBbHO OCU CUMMETPUN CeYeHUs y-y.

N=dt, lhty, My =bty Aty rne t, - TOMWHA CTEHKN; {5 - TONLYHA NOOK.

’!1 n fg - MOMEHTbl MHepuuy OOornbLiero M MeHbLLEro MOsICOB COOTBETCTBEHHO

4 PacyeT Ha YCTOWYMBOCTb BHELEHTPEHHO CXaTblX 3MEMEHTOB [BYTaBPOBOrO
CeyeHusi C ABYMS OCSIMU CUMMETPUM, HEMPEPBLIBHO NMOAKPENNEHHbIX BAOMb OAHOM
u3 nonok (pucyHok [.1), crnepyeT BbiNonHATb no dopmyne (111), B KoTopon

KO3MMUMNEHT © = £y CNEAYET BbIMUCTATL NO hopmyne

VHL 1T, + 9,87
14424210 eyl k]

(8.4)

Cmax

PucyHok 1.1 - Cxema ceuyeHusi anemMeHTa, NogKpensieHHoro BAoJib
Nosikn

Y
-___-ﬁa""“-..
& !
r
L L x

PucyHok [1.1 - Cxema ceyeHus anemeHTa, NoAKpensieHHOro BAOMb MOMKM

KoadbduumeHT o cnegyeT onpeaenstb no copmyre (XK.4) npunoxerus XK.

Mpwv onpeneneHun o 3HayeHve fgf crneayeT NPUHMMAaThb PaBHbIM PacCTOSHUIO
MexXdy CeYEeHUsIMU 3rieMeHTa, 3aKpenneHHbIMW OT MOoBOpoTa OTHOCWUTENbHO
NPOAOSbHOM OCK (PAacCTOsIHWE MexXay Y3naMmn KpenreHusi CBsI3en, pacrnopok 1 T.n.).

OkcueHTpucutet &, =M, fN B dopmyne ([.4) cuutaeTcss NONOXUTENbHBLIM,
ecrnv TouKa MpUIOXEHWst Cuibl CMelleHa B CTOPOHY CBOGOAHOW nonku; Ans

LIeHTParbHO CXXaTbIX 3NIEMEHTOB & » =0.

Mpu onpegenexHnn ¢, 3a pacyeTHbIn MoOMeHT 3, cnegyeT nNpuHUMaTbL

HanbOonbLUMA MOMEHT B npegenax pacyeTHOWN ANWHbI fgf anemMeHTa.

MpunoxeHune E. KoacpdpunumeHtsl ana pacyerta
3NeMEeHTOB KOHCTPYKLUUN C YYETOM pa3BUTUA
nnactuyeckux aecopmaummn

MpunoxeHve E



KoaddmumeHTbl Ans pacyeTa 3MeMEHTOB KOHCTPYKLMA C y4eTOM pasBuTUS
nnacTuyeckux aecdopmad i

Tabnmua E.1 - KoadpdmumneHTbl ¢, €y, n

Tun Cxema ceveHns Ar Hanbonbuive
ceve- E 3HaueHus
H¥sA K03 chdmuUneHToB
e c, n npu
My
1 0,25 1,19 1,47 1,5
y i ) B )
Ara |
x— o —xx— .. X
a7l ]ﬂE
y y
0,5 1,12
1,0 1,07
2,0 1,04
2 0,5 1,40 147 || 2,0
|y S R Rl
AI
xX— —X
'Te
| y~0,54,
1,0 1,28
2,0 1,18
3 y 0,25 |[ 1,19 || 1,07 | 1,5
A
x—| —:— — x
054 L
|y 4
0,5 1,12 1,12
1,0 1,07 1,19
2,0 1,04 1,26
4 |y 0,5 1,40 1,12 2,0
A,
X X
02547 |y 054,
1,0 1,28 1,20
2,0 1,18 1,31
- 1,47 147 || 2
5 a) y 6} y y B ,0
x—%—x x—«'~—x 6) 3,0
¥y y




6 | 0,25 1,47 1,04 3,0
4, 17
X— — %
| I~
0,547 | 0,54,
y
0,5 1,07
1,0 1,12
2,0 1,19
7 ¥y - 1,26 1,26 1,5
x— —_—x
¥
8 - 1,60 1,47 3,0
Qg y 4 0 5
4 —x
x— NPT 6) 1,0
Tipd,
,_—H_—_x |||
| x— —- X
y ¥
9 a) 6) 0,5 1,60 1,07 3,0
1y A, |V
-'l—_"r‘il-“ "I:I"_—I x 810
ly 054, Iy
1,0 1,12
2,0 1,19

roe Yr

Mpumevanus

*Mpwn M}. #0 cnepyeT npuHnmath n=1,5, 3a UCKMOYEHMEM cedeHus Tuna 5 a),
Ans kotoporo n=2, n tuna 5, 6), Ans kotoporo N=3.

1 KoadhMUmMeHTbl A1 MPOMEXyTOUHbIX 3Hauenuin Ag /4,  cregyer
onpeaenaTb MMHENHON HTEPNOnsALneNn.

2 3HaveHre KO3(PMLNEHTOB © », €, CrieayeT NpuHuMath He 6onee 1,15%y ,

- KO3(pPMLMEHT HaAEXHOCTU MO Harpyske, OMpeaernsiemMblii kak
OTHOLLIEHVE PaCcYeTHOTO 3HaYeHUs! IKBUBASIEHTHOM (MO 3HaYeHWo U3rnbatoLero
MOMEHTa) Harpy3ku K HopMaTUBHOMY.

Tabnmua E.2 - KoadpdmumeHTsl o, ¢y, s AN pacyeTa Ha u3rmb npsMoyroribHbIX

nnuT, onepTbIX NO YeTblipeM U TpemM CTOpOoHaM

MnTbl Mpv bl a
1,0 11 1,2 1,3 1,4 1,5 1,6 1,7 1,8 1,9 2,0 >2

OnepTble o 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
yeTbipem
CTOpOHaM

& 0,048 || 0,049 || 0,050 || 0,050 || 0,050 || 0,050 || 0,049 || 0,048 || 0,048 || 0,047 || 0,046 || 0,037
OnepTble
no  Tpem g Mpun alfdl
CTOpOHaM

I I I




nepneHavKynsapHon K CBOGOAHON.

0,5 0,6 0,7 0,8 0,9 1,0 1,2 1,4 2,0 >2
0,060 || 0,074 || 0,088 || 0,097 || 0,107 || 0,112 || 0,120 || 0,126 || 0,132 || 0,133
0O603HayeHus1, NpuHATbIE B Tabnmue E.2:
b - p[IfMHHas CTOpPOHAa; @ - KOpOTKasi CTOPOHa; ¢; - [ANMHA CBOGOOHON CTOPOHbI; & - [ANMHA CTOPOHbI,

Mpunoxexnune XK. KoachduumneHT ycronumsoctu

npu narnée "dpun"(b)

MpunoxeHue XK

XK.1 KoadbdpmumeHT o Ana pacyeta Ha yCTOMYMBOCTb M3rMbaemMblX 31IEMEHTOB
[BYTaBpPOBOIO, TaBPOBOIO U LUBESIEPHOMO CeYeHUsl Crieayet onpeaensTs B
3aBMCUMOCTU OT PacCTaHOBKM CBSI3EW, PaCKPENmstoLLMX CxaTbld Mosic, Buaa
Harpy3ku U mecta ee npuroxeHus. py aToM npegnonaraeTcs, YTO Harpyska

AENCTBYET B MIOCKOCTU HanGorbLuein xecTkocTu (I, > Iy), a onopHble ceveHus

3aKpenreHbl OT B60KOBbIX CMELLEHWI 1 nosopoTa.

XK.2 Ons 6ankv v koHcomnm ABYTaBPOBOro ce4yeHusa C OByMA OCAMU CUMMETPUU

KO3(pUUMEHT Py CrieayeT NPUHUMATL PaBHbIM:

npu iy =0,85

Pa=1;

npu iy 0,85

Py = 0,68+0,21q <1,

rAe 3HayYeHue iy cregyeT BblYMCATL Mo chopmyrne

2
PR =
a-v({2] L,

L) &

K1)

0K.3)

0K.2)

rae W - koachdmUMEHT, BblYMCTISIEMbI cornacHo TpebosaHusam XK. 3;

h - nonHas BbICOTa CeyveHusi NPOKaTHOro AByTaBpa UM pacCTosaHUE Mexay
0ocAMK nosicos (I'IaKeTOB NOACHbIX J'lI/ICTOB) COCTaBHOro AsyTraBpa;

fgf - pacyeTHasi ArvHa Garnku unM KOHConM, onpeaernsiemas cornacHo 8.4.2.

XK.3 3HayeHue koadpdmumeHta W B dopmyne (PK.3) crnegyeT BblMMCHATL MO
dopmyniam Tabnmy XK.1 1 XK.2 B 3aBUCMMOCTM OT 4yMcra 3akpenneHuid cxaToro
nosica, BUAA Harpy3kn U mMecTa ee MpUIoXKeHWs, a Takxe OT KoaduuueHTa o,

paBHOro:

a) Ans NpoKaTHbIX ABYTaBPOB

2
i
w=1542[ |
e

roe I - MOMEHT uHepuuW Mpu CBOGOAHOM KPYYEHWMW, OMPEefernsieMblii COrnacHo

npunoxenwio I;

h - nonHasi BbicoTa CeYeHuss;

6) AnA COCTaBHbIX ABYTaBpPOB W3 JIMCTOB CO CBapHbIMW WU PPUKLIVOHHBIMM

NOACHbLIMW COeANHEHNAMN

Fi T 3
R i ) PR
hbp bety

OK.4)




rae Ans CBapHbIX ABYTaBPOB U3 TPEX JINCTOB!

£ 0 by - TonWWHA U WKpKHa nosica Ganku;

h- paccTosaHMe Mmexay OCAMU NOACOB;

a=05%k;

{ - TOMNWMHA CTEHKM (£ =&, );

AnA COCTaBHbIX ABYTaBpOB C PPUKLIMOHHBIMMW NOSICHBIMU COeAVHEHVSIMU:
f'f - CyMMapHas TOrwMHa NIMCTOB NnoAca U NMoSikKn NOACHOro yrorka,

b_f - lWMpMHa N1CTOB NosAca;
h- paccTosaHMne Mexay OCAMU NMakeToB NOACHbIX NTUCTOB;

o - lWMpUHa BepTMKaJ‘IbHOIZ MNOSMKU MOACHOro yroska 3a Bbl4eTOM TOSMWMHbI ero
MNOJIKK;

I - CyMMapHasi TofwyMHa CTEHKU N BEPTUKaribHbIX MOMOK MOSCHbLIX YrOSKOB.

Ecrv Ha yuacTke Ganku Ly aniopa A, no cBOBMY O4EPTaHWIO OTAMYEeTCs OT
npvBeneHHbIx B Tabruue X.1, To gomyckaetcs 3HadeHue W onpegenstb no

dopmyniam ans Havbornee GrM3KoM MO oYepTaHUio anopbl M, B KOTOPYIO MOXET
6bITb BriMcaHa hakTuieckas antopa.

B cny4yasax, Korga y KoHconm 6ankn cxaTbli NOAAC 3aKkpenneH oT 60KOBOro
nepemelleHnsa B KOHUe 1unm no ee annHe, aHadeHne W NpUHNMaeTCsA paBHbIM:

npv COCpeaoTO4EHHON Harpyske, NPUIIOXEHHON K pacTAHYTOMY NOACY Ha KOHL e

KOHCOnNun, W= 1,?514.11, me 3Ha4yeHne 1y cnegyetr npuHMMaTb  corriacHo

npvmevanuio k Tabnmue X.1;

B OCTalbHbIX CllydasaX - Kak Ans KoHconn 6e3 3aKkpenseHnn.

XK.4 Ona paspesHoin Ganku ABYTABPOBOrO CEYEHWS C OAHOWA OCblO CUMMETPUM
(pucyHok XK.1) koadxpuumeHT ¥ credyeT onpegenaTb no Ttabrmue X.3, rme

3HayeHua 4y, o U N cneyet BblYUCATL NO cbopmynaM:

I, 2hiy E
i J
HL R e K.
" aIX I;{ Ry, (K.6)
I, 2hy E
i J
=y, L e .
%! T %r R, K7
__4
—I1+I2. (K.8)

B dopmynax (2K.6)-(?K.8) o603HaueHo:

W, - koadxpmumeHT, BbluMcnsieMblt no hopmyne
W, =(3 +«232+CJD; (K.9)

h - paccTosiHe Mexay OCsIMU NMOSICOB;

}21 n kQ - paccTodHMe OT LeHTpa TAXEeCTN ceveHna 0O OCU 6onee pasBUTOro u
MeHee pa3BUTOro NosiCOB COOTBETCTBEHHO,

fgf - pacuyeTHasa AnvHa 6anku, onpegensiemas cornacHo 8.4.2;
f} n iy - MOMeHTbI MHepLWn ceveHunst Gonee pasBUTOrO U MeHee PasBUTOro

MOSICOB OTHOCUTESIbHO OCY CUMMETPUK CeveHnst Banku CooTBETCTBEHHO.

Tabmmua XK.1 - KoadhdmumeHt W ans 6anok OBYTaBPOBOrO CEYEHUsI C OBYMS
0CSIMU CMMETPUM




Yucro Bua Sniopal, ua [ 1ofC, K || KoadbdmumeHT W npu sHadeHusx o
3akper- Harpysku KOTOpOMY
neHun B yuacTke ly npuso-
cxaroro nponete XeHa
nosica B Harpyska
nponete
0,1= =40 40 < £ =400
Bes Cocpepo- Cxatbl || 17540000 5 2
3akpen- TOYeHHas v ' ' 3.3+ 0,053 —-45-10" o
neHnn =1 PacTa- 5054009
HYTbIiA i ’ 6,6+0,0530-4,5.107 o
PaBHo- I CxaTblii 160+ 0.0%% 5 9
MepHo 3.15+0,04x—-27 107 o
pacnpe- }d_ I Pacta- 790+ 0.0%
ReneHas HYTbIVA T 5,35+0,04c-27 107 o
Isa un || Mobas Tobon 2954007 5 2
Bonee, | : : 3,6+0,04-3,5 10"
nensiume Id
nponert ! I
Ha
paBHble
4yacTu
OpHo B || Cocpeno- Tobon 175y
cepeavHe || ToueHHas
B 1
cepeauvHe
Cocpepno- CxaTbli
TOYeHHast L—" | || Pacts- 114w
B Id i HyTbIV
yeTBEPTU 1,60y
PaBHo- Cxatbln
MEpHO _— 114w
pacnpe- izf 1 PacTa-
[eneHHas HYTbIN 1,30y
MprMeyaHve - 3HaueHWe Yy crieayeT NpuHUMaTh paBHbIM W npu ABYX W Goriee 3aKpenneHusX CxXaToro
nosica B nporere.

Tabrmua

K2 -  KoadpdgwmumeHT W aOna  xecTKO 3adenaHHbiX

ABYTaBPOBOro ce4yeHus ¢ AByMsA OCAMU CUMMETPUn

KOHconen

Bwp Harpysku Mosic, Koadpdpuumnent W npu
KOTOpOMYy OTCYTCTBUM 3aKkpenneHnn
npunoxexHa cXaToro nosica 1 npu 3Ha4eHnsaX
Harpy3aka o

4= =28 28 = =100

CocpefioToyeHHast Ha || PacTaHyTbin 1,0+0,16 ¢ 4,0+0,05

KOHL|e KOHCOmm
CxaTbIi 6,2+0,08 cx. 7,0+0,05c¢

PaBHomepHO PactaHyTbIn 1,42 \E

pacnpegeneHHas

PucyHok X.1 - Cxema ABYyTaBpOBOIro CE4EHUSA C OAHON OCbHO

CumMmMeTpuUn




‘.dn'h

h

I

PucyHok X.1 - Cxema AByTaBpOBOro CEYEHWSI C OLHON OCb0 CUMMETPUA

Tabrmua XK.3 - KoadpdmumeHT iy

Cxatbiii nosc KoadhbmumeHT @5 Npu 3HAYEHUN
no 0,85 cebiwe 0,85
Boree pa3suThIii @ =1 %{0:21_'_0’68[1*_1—_&]}51
o P
MeHee pa3BuTbIii o 0,68+ 0,21, =1

2K.5 3HayeHus B, C n D B dopmyne (?K.9) cnenyeT onpegensats no Tabnvuam XK.4
1 2K.5 B 3aBMCUMOCTH OT KOI(PML MEHTOB!

B=n+0734p: 0K.10)
W= 2+1145p: OK.11)
2

fp=(2n— 1){0,47 - 0,0BS[iJ |:1+i_ 0,072[ﬂ] :|}

Al A2 ol 0K.12)

: 2

1= (-2 987x +0,385£[i}

CAR P 0K.13)

me 3HadveHus n, By, h, I, & crne;ayet npuHMMAaTh COMECHO HACTOSILLEMY

NPUOXeHUIo, a ¢ - cornacHo npunoxeHuto .

KoaddpuumeHt o B Tabnmue X.5 cnenyet onpeaensate no dopmyne (K.4).

Tabmmua XK.4 - KoadpdmumeHT B

Cxema ceveHus u || KoadxpuumeHT B npu Harpyske
MECTO MPUIOXeHUs
Harpysku

COCPEeAOTO4EHHON || paBHOMEPHO Bbl3blBaloLLEN
B cepeavHe || pacnpepeneHHon ([ YucTbiv M3rmb
nponeta

T T/ “ B
o

|
T




_-*[— _!_ 1-8 1-p -p

P
1 1

Tabnuua X.5 - KoaddpmumeHtsl C u D

Bua Harpysku KoaddmuueHT C npu ceveHmm KoadpdmumeHT
D
AByTaBpoBoM ( || TaBpoBOM (#
7 =0,9) =1,0)
CocpepoTtodeHHass B || 0,3301] 0,0826 ¢t 3,265
cepeaviHe nporeTa
PaBHOMepHO 0,4817 0,1202 ¢t 2,247
pacnpeperneHHas
Bbi3biBatowas umcTeinn || 0,101 0,0253 ¢ 4,315
n3rmb

K.6 Ona pByrtaBpoBoro ceyenust npu 0,9<n<1,0 koadmumeHT W, cnepyet
onpefensitb NMHENHOW WHTepronAuuen Mexay 3Ha4YeHUsIMU, MOMyYeHHbIMU Mo
dopmyrnie (232) ans ABYTaBpoBOro cevennst npu n =0,9 n ana Tasposoro npu n =1.

[Ona TaBpOBOro CeYeHUs MpU COCPEeAOTOYEHHON WM  PaBHOMEPHO

pacnpegeneHHon Harpyske u <40 koadpdmumeHTbl W, cregyeT yMHOXaTb Ha
(0,8+0,004 ).

B Gankax C MeHee pasBUTLIM CXKaTbIM MOSICOM Mpu n>0,7 1 5=lg /83 =25
3HayeHne  koapdmuMeHTa {;  HeoBXOAMMO YMEHbllaTb YMHOXEeHWEM Ha (
1025~ 0,015, /89) v crieayeT npuHuMaTte npu aTom He Goree 0,95. 3HaueHus

L /7 > 25 B Takux Barkax He [ONYCKAIOTCS.

XK.7 Ons Ganku wBennepHoro ceveHust KO3dmuUMeHT P cregyeT NpuUHUMATb

paBHbIM Py =07p me 4, cregyeT onpedensTb  kak  Ana  6anok
[BOSIKOCUMMETPUYHOTO [ BYTABPOBOrO CeYeHUsi, Ucrosnb3ys copmynbl (XK.3) u

(K.4), rae sHavenus I, , Iy, I criepyet npuHumark Ans Weenepa.

MpunoxexHune U. KoadhcpunumeHTbl pacyeTHON
ANUHBbI "MIO" y4acTKOB CTyNneH4YaTbIX KOSIOHH

MpunoxerHve U

KoaddmumeHTbl pacyeTHOM AnWHbI H y4acTKOB CTyneHYaThlX KONMOHH

M.1 KoadhdmumeHT pacHeTHOM ASMHbI Ly A8 3alleMIEHHOMo B OCHOBaHWUM HIMKHETO
yyacTka OfHOCTYMNEHYaToN KOMOHHbI CrieayeT NpUHUMaTh:

Npu BEPXHEM KOHLIe KOJOHH, CBOGOAHOM OT 3aKpensieHui, - no Tabnuue W.1;

NPy 3aKpenneHMM BepxHero KoHLa OT MOBOpOTa, HO BO3MOMHOCTU €ro
cB0GOAHOrO CMeLLeHNs - no Tabnmue U.2;

npu 3akpenieHnn BepxHero KoHua oT CMeLleHnsa no (bopmyne

7 g
s {M12+ME-31(B_D’ w.1)



rae pya ¥ g - KO3MOULIMEHTBI PACHETHON ANMUHbI HXHETO Y4acTKa KOMOHHbI Mpu

Harpyskax 5=0 1 7 =0 COOTBETCTBEHHO, ornpeAensemble Mpu LIAPHAPHOM
onMpaHUM BEPXHEro koHUa no Tabnuue W.3, a npy 3akpenneHum ot noBopoTa - no
Tabnmue N.4.

B Tabnmuax N.1-U.4 o6o03HayeHo:

al:"; i ,,,n=@,
4 By Iy

roe iy, I3, 4, !5 - MOMEHTbI MHEPLMM CEYEHWUA U ANUHBLI HWKHErO U BEpXHero
Y4aCTKOB KOMOHHbI COOTBETCTBEHHO;

B= (B +F)/ By

.2 KoadhdhmLMeHT pacyeTHOM OMnHb! [y A1 BEPXHEro y4acTka OfQHOCTYNeHYaTon
KOJIOHHbI BO BCEX Cryvasx criefyeT onpeaensiTe no dopmyne

|.J.2=LJ.1J"(1153. n.2)

1.3 KoadhdmumneHT pacHeTHOM AfMHbI Ly A8 3aLeMITEHHOMO B OCHOBaHWUN HIKHEro
y4yacTka ABYXCTYNEHYaToON KOJOHHbI (PUCYHOK W.1, @) npy ycrnoBusx 3akpenneHus
BEPXHEro KoHLa, ykasaHHbIx B Tabnmue W.5, crneayet onpeaenstb no dopmyrne

= [31“?2:11+([3’2|-L?2:12+|-J-:2:13)+(1+52)211ffm1 n.3)
' T+B + P ’

rae B =Fi5; bh=Rl5; 8,=41;

Myl , Haz, Hoys - KO3GMUMEHTHI, onpegensiemble no Tabnuue W.5 kak ons
OHOCTYNeHYaTbIX KOMOHH Mo pucyHKy U.1, 6, B, T);

Ly = (Wl + 130 +13) - nprBeaeHHoe 3HaYeHre MOMEHTa UHepLN CeHeHus

yqacTka AnMHON (4 +75).

3pecb £, 4, 3 - NPodonbHLIE CUMbl, MPUMOXKEHHbIE K BEPXY HWKHETO,
CpefHero W BEPXHEro Y4acTKOB KOMOHH C MOMeHTaMu uHepuwu [y, 1o, I3 u

AnvHamu &, i3, J3 cOOTBETCTBEHHO.

MpuBeneHHOe 3Ha4YeHe MOMEHTA MHEPLIU CEYEHUsI ydacTka AnuHON (I3 +i3)
Ha pucyHke W.1, 6 crnegyeT onpegensTb no dopmyne

Lz = (dahy + B iy +15)

PucyHok U.1 - Cxema ABYXCTyneH4YaToOW KONMIOHHbI U YCNOBHbIE CXeMbl
3arpyxeHumn npu npunoxeHuu cun F(1), F(2) n F(3), cooTBeTCTBEHHO K
HUXHEMy, K cpefHeMy, K BepXHeMy y4acTkam

a) 6) B) r)

E E|
“LElh < el < |

2 +, I 2
- )
~| p|| |k F+E1E)

':_.j Ilﬂl ‘_‘F_ Iml

& I L =~ =

7777 A 77 77777

PucyHok N.1 - Cxema [OBYXCTYMNEHYaTOW KOMOHHbI (a) W YCIOBHblE CXEMbI

3arpy><eHWin Npy NpUNoXeHU cun &, & n F5, COOTBETCTBEHHO K HbKHEMY (6), K
cpeaHemy (B), kK BepxHeMmy (r) ydyacTkam

Ha
iy Ha



Wy =Wy o) “4)

Ha =y /o3 =3, (n.5)
L hiFH+A)
Cg=2 |lv2 73 .
e IR+ BB
! N7y
= —— 4
G L(A+H+RA)

Tabnmua W.1 - KoaddmuueHTbl pacyeTHOM ASMHbI [y ANS OAHOCTYNeH4aTbiX
KOMOHH C BEPXHUM KOHLLOM, CBOGOAHbIM OT 3aKpensieHnn

Efg;zmaﬂ oy || KoaddmumMeHT iy npu 3Ha4eHun n
0 0,1 0,2 0.3 0,4 0,5 0,6 0,7 0,8 0,9 1,0 1,2 14 1,6 1,8 2,0 2,5 5,0 10,0 || 20,0
IE 0 2,0 || 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0
~IAE
~
i 3
F+F,
0,2 || 20 || 2,01 || 2,02 || 2,03 || 2,04 || 2,05 || 2,06 || 2,06 || 2,07 || 2,08 || 2,09 || 2,10 || 2,12 || 2,14 || 2,15 || 2,17 || 2,21 || 2,40 || 2,76 || 3,38
04 | 20 || 2,04 || 2,08 || 2,11 || 2,23 || 2,18 || 2,21 || 2,25 || 2,28 || 2,32 || 2,35 || 2,42 || 2,48 || 2,54 || 2,60 || 2,66 || 2,80 || - - -
06 || 20 || 2,11 || 2,20 || 2,28 || 2,36 || 2,44 || 2,52 || 2,59 || 2,66 || 2,73 || 2,80 || 2,93 || 3,05 || 3,17 || 3,28 || 3,39 || - - - -
08 | 20 || 225 || 2,42 || 2,56 || 2,70 || 2,83 || 2,96 || 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 || 343 | 3,77 || 4,07 || 4,35 || 4,61 || 4,86 || 5,05 || - - - - - - - - - - N R
2,0 || 40 || 444 || 4,90 || 529 || 567 | 6,03 | - - - - - - - - - - - - N R
2,5 | 50 || 555 || 6,08 | 6,56 | 7,00 | - - - - - - - - - - - - - - -
30| 60| 665 | 725 | 7,82 | - - - - - - B - - - - - - - - -
Tabnmua WN.2 - KoadhdmuueHTbl pacyeTHOM ASMHbI [y ANS OAHOCTYNeH4aTbiX
KOJIOHH C BEPXHUM KOHLLOM, 3aKpenreHHbIM TOMbKO OT NMOBOPOTa
z’;:;:maﬂ oy || KoadbdmumeHT Ly npu 3Ha4YeHun n
0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0 1,2 1,4 1,6 1,8 2,0 2,5 5,0 10,0 || 20,0




IE 0 2,0 | 192 1,86 || 1,80 | 1,76 || 1,70 || 1,67 || 1,64 | 1,60 || 1,57 | 1,55 || 1,50 || 1,46 || 1,43 || 1,40 || 1,37 || 1,32 || 1,48 || 1,10 || 1,05
= |E
=
iz

02| 20| 193|187 | 182 1,76 || 1,71 || 1,68 | 1,64 || 1,62 || 1,59 || 1,56 || 1,52 || 1,48 || 1,45 || 1,41 | 1,39 || 1,33 || 1,20 || 1,11 | -
04 (20| 194 | 1,88 | 183 | 1,77 || 1,75 || 1,72 || 1,69 || 1,66 || 1,62 | 1,61 || 1,57 || 1,53 || 1,50 || 1,48 || 1,45 || 1,40 | - - -
06 | 20| 195 | 1,91 | 186 || 1,83 || 1,79 || 1,77 || 1,76 || 1,72 || 1,71 || 1,69 || 1,66 || 1,63 || 1,61 || 1,59 | - - - - -
08 | 20| 197 | 1,94 || 1,92 | 1,9 | 1,88 || 1,87 || 1,86 || 1,85 || 1,83 || 1,82 || 1,80 || 1,79 | - - - - - - -
1,0 | 2,0 || 2,00 || 2,00 |[ 2,00 || 2,00 || 2,00 || 2,00 || 2,00 || 2,00 || 2,00 || 2,00 || - - - - - - - - -
15 20| 212 | 2,25 || 2,33 || 2,38 || 2,43 || 248 || 2,52 || - - - - - - - - - - - -
2,0 20 | 245 || 266 || 2,81 || 2,91 || 3,00 || - - - - - - - < - - - - - R
25| 25| 294 || 3,17 | 3,34 || 3,50 || - - - - - - - L - - - - - - -
3,0 (| 3,0 343 | 3,70 || 3,93 | 412 | - - - - - - - - - - - - - - -

Tabrmua W.3 -  KoadhduUMeHTbl  pacyeTHOW  AMMHbI L Wiy Aana

O[IHOCTYNEHHATLIX KOMOHH C HEMOABWKHLIM LLIAPHVPHO-ONEPTLIM BEPXHUM KOHLIOM

Pacuethan || 1 KoadhdmumenTsl o 1 [y npu Iy £

cxema i

0.1 02 |03 |04 |05 |06 |07 |08 |09 1,0 1,2 14 1,6 18 | 20
KoadbdpmumeHT Ly

0,04 || 1,02 || 1,84 || 2,25 || 2,59 || 2,85 || 3,08 || 3,24 || 3,42 | 3,70 || 4,00 || 4,55 || 5,25 | 5,80 || 6,55 || 7,20
0,06 || 0,91 || 1,47 || 1,93 || 2,26 || 2,57 || 2,74 || 3,05 || 3,05 || 3,24 || 3,45 | 3,88 || 4,43 || 4,90 || 543 || 594
0,08 || 0,86 || 1,31 || 1,73 || 2,05 || 2,31 || 2,49 || 2,68 || 2,85 || 3,00 || 3,14 | 3,53 || 3,93 | 4,37 || 4,85 | 528
0,1 0,83 | 1,21 || 1,57 || 1,95 || 2,14 | 2,33 || 2,46 | 2,60 || 2,76 || 2,91 || 3,28 || 3,61 || 4,03 || 4,43 || 4,85
02 | 0791098 | 123 | 1,46 | 167 || 1,85 | 2,02 || 2,15 || 2,28 || 2,40 || 2,67 || 2,88 || 3,11 || 3,42 || 3,71
03 | 0,78 || 0,90 || 1,09 || 1,27 || 1,44 || 1,60 || 1,74 || 1,86 || 1,98 || 2,11 || 2,35 || 2,51 || 2,76 || 2,99 | 3,25
04 | 078 088 | 1,02 | 1,17 | 1,32 | 1,45 | 1,58 || 1,69 || 1,81 || 1,92 || 2,14 || 2,31 || 2,51 || 2,68 | 2,88
05 | 0,78 | 0,86 || 0,99 || 1,10 || 1,22 || 1,35 || 1,47 || 1,67 || 1,67 || 1,76 || 1,96 || 2,15 || 2,34 || 2,50 || 2,76




1,0 0,78 || 0,85 | 0,92 || 0,99 || 1,06 || 1,13 || 1,20 || 1,27 || 1,34 || 1,41 || 1,54 || 1,68 || 1,82 || 1,97 || 2,10
KoadpdpmumeHT iyg
0,04 || 0,67 || 0,67 || 0,83 || 1,25 || 1,43 || 1,55 || 1,65 || 1,70 || 1,75 || 1,78 || 1,84 || 1,87 || 1,88 || 1,90 || 1,92
0,06 || 0,67 || 0,67 || 0,81 || 1,07 || 1,27 || 1,41 || 1,51 || 1,60 || 1,64 || 1,70 || 1,78 || 1,82 || 1,84 || 1,87 || 1,88
0,08 || 0,67 || 0,67 || 0,75 || 0,98 || 1,19 || 1,32 || 1,43 || 1,51 || 1,58 || 1,63 || 1,72 || 1,77 || 1,81 || 1,82 || 1,84
0,1 0,67 || 0,67 || 0,73 || 0,93 || 1,11 || 1,25 || 1,36 || 1,45 || 1,52 || 1,57 || 1,66 || 1,72 || 1,77 || 1,80 || 1,82
0,2 0,67 || 0,67 || 0,69 || 0,75 || 0,89 || 1,02 || 1,12 || 1,21 || 1,29 || 1,36 || 1,46 || 1,54 || 1,60 || 1,65 || 1,69
0,3 0,67 || 0,67 || 0,67 || 0,71 || 0,80 || 0,90 || 0,99 || 1,08 || 1,15 || 1,22 || 1,33 || 1,41 || 1,48 || 1,54 || 1,59
04 0,67 || 0,67 || 0,67 || 0,69 || 0,75 || 0,84 || 0,92 || 1,00 |[ 1,07 || 1,13 || 1,24 || 1,33 || 1,40 || 1,47 || 1,51
0,5 0,67 || 0,67 || 0,67 || 0,69 || 0,73 || 0,81 || 0,87 || 0,94 || 1,01 || 1,07 || 1,17 || 1,26 |[ 1,33 || 1,39 || 1,44
1,0 0,67 || 0,67 || 0,67 || 0,68 || 0,71 || 0,74 || 0,78 || 0,82 || 0,87 || 0,91 || 0,99 || 1,07 || 1,13 || 1,19 || 1,24
Tabrmua W4 -  KoaddbvuMeHTbl  pacyeTHOW  ANUHbI iz Wiy Ana
O[HOCTYNEHYaTbIX KOJIOHH C HEMoABWKHbIM BEPXHUM KOHLIOM, 3aKpemnneHHbIM OT
nosopota
Pacuerkas || I3 KoadhdmupmenTsl L5 1 Lyg Npu 15 {4}
cxema I
0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0 1,2 1,4 1,6 1,8 2,0
KoadbdpmumeHT Lij5
‘F 0,04 || 0,78 || 1,02 || 1,53 || 1,73 || 2,01 || 2,21 || 2,38 || 2,54 || 2,65 || 2,85 || 3,24 || 3,70 || 4,20 || 4,76 | 5,23
2
P,
o A
~| ||,
Ik
0,06 || 0,70 || 0,86 || 1,23 || 1,47 || 1,73 || 1,93 || 2,08 || 2,23 || 2,38 || 2,49 | 2,81 || 3,17 || 3,50 || 3,92 || 4,30
0,08 || 0,68 || 0,79 || 1,05 || 1,31 || 1,54 || 1,74 || 1,91 || 2,05 || 2,20 || 2,31 || 2,55 || 2,80 || 3,11 || 3,45 || 3,73
0,1 0,67 || 0,76 || 1,00 || 1,20 || 1,42 || 1,61 || 1,78 || 1,92 || 2,04 || 2,20 || 2,40 || 2,60 || 2,86 || 3,18 || 3,41
0,2 0,64 || 0,70 || 0,79 || 0,93 || 1,07 || 1,23 || 1,41 || 1,50 || 1,60 || 1,72 || 1,92 || 2,11 || 2,28 || 2,45 || 2,64
0,3 0,62 | 068 || 0,74 || 0,85 || 0,95 || 1,06 || 1,18 || 1,28 || 2,39 || 1,48 || 1,67 || 1,82 || 1,96 || 2,12 || 2,20




0,4 0,60 || 0,66 || 0,71 || 0,78 || 0,87 || 0,99 || 1,07 || 1,16 || 1,26 || 1,34 || 1,50 || 1,65 || 1,79 || 1,94 || 2,08
0,5 0,59 || 0,65 || 0,70 || 0,77 || 0,82 || 0,93 || 0,99 || 1,08 || 1,17 || 1,23 || 1,39 || 1,53 || 1,66 || 1,79 || 1,92
1,0 0,55 | 0,60 || 0,65 || 0,70 || 0,75 || 0,80 || 0,85 || 0,90 || 0,95 || 1,00 || 1,10 || 1,20 || 1,30 || 1,40 || 1,50
KoadbdpmumeHT |iyq
7 0,04 || 0,66 || 0,68 || 0,75 || 0,94 || 1,08 || 1,24 || 1,37 || 1,47 || 1,55 || 1,64 | 1,72 || 1,78 || 1,81 || 1,85 || 1,89
~l 1.
K
~3|
I,
tE
0,06 || 0,65 | 0,67 || 0,68 || 0,76 || 0,94 || 1,10 || 1,25 || 1,35 || 1,44 || 1,50 || 1,61 || 1,69 || 1,74 || 1,79 || 1,82
0,08 || 0,64 || 0,66 || 0,67 || 0,68 || 0,84 || 1,00 || 1,12 || 1,25 || 1,34 || 1,41 || 1,63 || 1,62 || 1,68 || 1,75 || 1,79
0,1 0,64 || 0,65 || 0,65 || 0,65 || 0,78 || 0,92 || 1,05 || 1,15 || 1,25 || 1,33 || 1,45 || 1,65 || 1,62 || 1,68 || 1,71
0,2 0,62 | 0,64 || 0,65 || 0,65 || 0,66 || 0,73 || 0,83 || 0,92 || 1,01 || 1,09 || 1,23 || 1,33 || 1,41 || 1,48 || 1,54
0,3 0,60 || 0,63 || 0,64 || 0,65 || 0,66 || 0,67 || 0,73 || 0,81 || 0,89 || 0,94 || 1,09 || 1,20 || 1,28 || 1,35 || 1,41
0,4 0,58 || 0,63 || 0,63 || 0,64 || 0,64 || 0,66 || 0,68 || 0,75 || 0,82 || 0,88 || 1,01 || 1,10 |[ 1,19 || 1,26 || 1,32
0,5 0,57 || 0,61 || 0,63 || 0,64 || 0,64 || 0,65 || 0,68 || 0,72 || 0,77 || 0,83 || 0,94 || 1,04 || 1,12 || 1,19 || 1,25
1,0 0,55 | 0,58 || 0,60 || 0,61 || 0,62 || 0,63 || 0,65 | 0,67 || 0,70 || 0,73 || 0,80 || 0,88 || 0,93 || 1,01 || 1,05
Tabnmua .5 - KoadbdpmumneHTbl Moyt , Kz, Hanz
Ycnosne 3HaveHust koadbdpuLmeHToB
3aKpeneHus
BEpXHero KOHLa
KOJTOHHbI
Homl Hmz Moz
NpU YCINOBHOWM CXeMe 3arpyXeHusi Mo PUCYHKY
1n.1,6) n.1,B) n.1rn
Csob6oaeH ot || 2,0 2,0 "
3aKpenneHuit 1
(Wy no Tabrmue W.1 npu
i I
o =3 im
‘El +32 f3
3akpenneH oT
noeopora, e M M
Aonyckaet (py no Tabrmue U.2 npu
cmelLeHne s ;5 @
: ‘El +32 f3
(K - no Tabnuue N.2 npn
& =0)
|




3akpenneH
WAPHIPHO, we || M K11 K12
ponyckaet
CMeLLeHns
(Hy1 - no Tabrmue U.3) (K13 - o Tabrmue W.3)
3akpenneH ot
nosopoTa |l B Hi1 Hiz
CMeLLeHns
(1 - no Tabrmue MN.4) (K132 - no Tabrmue N.4)

MpunoxeHune K. K pacuety anemeHTOB Ha
ycTanoctb

Mpunoxerve K

Tabrmua K.1 - [pynnbl 3neMEHTOB 1 COeAVHEHWI MPK pacyeTe Ha ycTanocTb

Cxema

AnemMeHTa n
pac4yeTHOro ce4veHus

pacnonoxeHve

XapakTepuctumka
aneMeHTa

Ipynna

OcHoBHoit meTann ¢ || 1
NpoKaTHLIMU um
obpaboTaHHbIMK
MexaHW4ecKum nyTem
KpoMKamm

To xe, ¢ kpomkamu, | 2
0bpesaHHbIMK
MaLUMHHOM
peskon

rasoBow

OCHOBHOI MeTann ¢

a
< | o6paboTaHHbIMK
2 MexaHU4eckum nyTem
KpoMmKamu, npwn
la pasHoii  LMpUHE U
paguyce nepexoga f,
MM:
200 1
10 4
OcHoBHoW meTann Bo || 1
PPUKLMOHHbBIX
coenHeHNsIX
3
-t OCHOBHOW MeTann B
a) J 6onToBOM (6onTbl
l’f@" Y, Knacca To4HOCTM A)
=== coevHeHM B
4 ¢ 2’ ceyeHnsix no
6) g OTBEPCTHIO;
—~
a) npu napHbix || 4
Haknagkax
6) npu || 5
OLHOCTOPOHHMX

Haknagkax

3nemMeHToB




Mepexon, 7]
3aKkpyrneHve  (knacc

5 YUCTOThI rasoBow
pesku 1 nm
pe3epoBka) npu
Lz 72°, rE 05
PacoHkmn
NpsIMOYrosbHOW
¢hopmb,
npuBapeHHble BCTbIK

6 wwm B TaBp K
anemMeHTam
KOHCTPYKLIMIA 6e3
MeXaHU4YeCcKowm
obpaboTkn nepexopa
oT pacoHkmn K
3nemMeHTy
dacoHku,
npviBapeHHble BCTbIK
UM B TaBp K CTEHKam
n nosicam 6Garnok, a

7 TaKke K 3nemMeHTam
depm npu ot =45°
DdacoHkn
NPSIMOYronbHON — UIn
TpanewumeBuagHou
¢hopmbl,

8 npviBapeHHbIe K
nosicam 6anok
BHaXxIECTKy c
06BapKon No KOHTYpy
HaxrecTku 6e3
MeXxaHU4YecKow
06paboTkm LBOB

P CTblKOBOM
HeobpaboTaHHbIN
9 LLIOB; Harpyska
nepneHavKynsipHa
., cBapHoOMy LLUBY;
CTbIKyeMble
3MeMeHTbI
O[VHaKOBOW LUMPUHbI
1 TOSLLMHBI
e CTbIKOBOW
515 HeobpaboTaHHbI
10 LLIOB; CTbIKyeMble
Py 3NEeMEHTbI pasHon

LUMPWHBI UMW pa3HoW
TOMLLMHBI

OcHoBHOW MeTann B
MecTe nepexoja kK
CTbIKOBOMY LUBY CO
CHSATbIM
MexaHU4ecKum
crnocobom ycuneHnem
wBa:

a) npu  CTbIKoBaHUM
3MeMEeHTOB
O[MHaKOoBOW
TOMLMHBI U LUIMPUHBI

6) TO xe, pasHoW
TOMLLWMHBI U LUIVPUHBI




CBapHble CTbIKOBblE
coeuHeHus:

JMCTOBOMO 3neMeHTa
Ha nogknagHoM
mcte (Harpy3ka
nepneHavkynspHa K
CBapHOMy LLBY)

Tpy6 Ha NoaknagHoOM
KonbLie

npoKaTHbIX npodwmnen
B CThbIK

CBapHble  ceyeHusi
[BYTaBpOBOrO,
TaBpoBOrO W ApPYrnx
TUMOB,  CBapeHHble
HenpepbIBHbIMM
NPOAOMNbHLIMU LLUBAMU
npu AeNCTBAN yCunust
BAOIb OCU LIBA

OCHOBHOI MeTann co
BCMoMoraTesibHbIM
3MeMeHTOM,
NPUKPENEHHBIM
NPOAONbHLIMU
LUBaMU, NpU G

no 45°

90°

O6pbIB NOSICHOrO
mmcTa be3
MeXaHU4eCcKowm
obpaboTku
nonepeyHoro
(no6oBoro) wea

OcHoBHOW MeTann ¢
nonepeyHbIM  LIBOM;
CcBapHoW OB
[OBYCTOPOHHWIA c
NnaBHbIM Mepexonom
K OCHOBHOMY MeTansy

OcHoBHoW mMeTann
pacTsiHyTbIX  MOSICOB
6arnok 1 3nemMeHToB
depm B6nm3n
avadparm u  pebep,
npuBapeHHbIX
YITOBbIMU LUIBAMU

OcHoBHoOV MeTann B
MecTe nepexoja Kk
nonepeyHoMy
(no6osomy) yrnosomy
By




OcHoBHOW MeTann B

q 12 COEAVNHEHNSX c
o # pnaHroBLIMK  LLIBaAMM

(B mecTax nepexoga

a\a
A oT  aneMeHTa K
J} _E KOHLaM  (oraHroBbIX
e LUBOB):
19 aqa \a
g ‘e

a) c OBOVHbIMK || 8
donaHroBbIM1 LWBaMu

6) ¢ dnaHroBbiMU u© || 7
N060BbIMM LLIBaMU

B) npu nepegade || 7
ycunms yepes
OCHOBHOW MeTann

r) Wwekn aHkepoB Ansa || 8
KpenneHus cTarbHbIX
KaHaToB

OcHoBHoOM mMeTann
TpyGbl  pacTsHyTOro
packoca npv
OTHOLLEHUM TOLLMHbI
K Hapy>XHOMY
anaveTpy TpyObI
nosica

20

by ldy 21714

120, ld,, <1/14

OcHoBHoW meTann
TpyObl  pacTsHyTOro
packoca npu
OTHOLLIEHWN
AMaMeTpoB  packoca
" nosica

dyld,=04:07 u
OTHOLLUEHMN TOJILLMHbI

K HapyxHomy
avameTpy TpyGbI
nosica:

21

by iy 21714

1205, /d, <1/14

1135 <ty /dyy <1720
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