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006 yTBepkaeHUH cBoga NpaBua «MoCTBI ¢ KOHCTPYKIHSAMH
M3 aTIOMHHHEBBLIX CIJIaBoB. IIpaBuJIa NPOEKTHPOBAHHS

B coorsercTBHM ¢ IlpaBmiamu pa3paGoTKy, YTBEpXKHEHHMs, OIyGIMKOBaHUS,
M3MEHEHUS Y OTMEHBl CBOZOB TpPaBW, YTBEPXKIEHHBIMH IIOCTaHOBICHHEM
IIpasutensctsa Poccuiickoit @eneparuu oT 1 mrons 2016 r. Ne 624, moamyHKTOM 529
nyukra 5 IlonoxeHuss 0 MUHKUCTEPCTBE CTPOUTENBCTBA Y JKHIMIIHO-KOMMYHAIIBHOTO
xo3siicTBa Poccuiickoit ®enepanyy, yTBEpXKIEHHOIO IOCTAaHOBICHHUEM IIpaButenscrea
Poccuiickoit ®Penepanmm or 18 HosGps 2013 r. Ne 1038, mymkrom 57.2 Ilmana
pa3paGoTKU M YTBEP)KACHHS CBONOB IPABHII M aKTyalH3allid PaHEe YTBEPXKACHHBIX
CTPOHUTENBHBIX HOPM H IPaBHII, CBOLOB Ipasmi Ha 2018 r., yTBEPXXIEHHOTO IPHAKa30M
MUHHCTEPCTBA CTPOUTENLCTBA Y JKWIAIIHO-KOMMYHAIBHOTO XO03s#cTBa Poccuiickon
®enepanuu ot 25 xexabps 2017 r. Ne 1712/mp (8 penaximu nprukazos MuHHCTEpCTBa
CTPOMTENECTBA M O KAIMIIHO-KOMMYHAIBHOTO Xo03sHcTBa Poccuifckon Qenepauuu
ot 2 despans 2018 r. Ne 65/mp, ot 12 mrons 2018 r. Ne 424/mp, ot 16 aBrycra 2018 r.
Ne 532/mp), n pu K a3 bl B alo:

k- VTBEpAUTH, ¥ BBECTH B JEHCTBHME Yepe3 6 MeCSIEeB CO AHA M3NaHHA
HACTOSIIEr0 IpHKasa NpHiIaraeMelii cBoj mpaBuwil «MOCTEl ¢ KOHCTPYKIHAMH U3
QIFOMMHHEBEIX CIUIaBOB. IIpaBuia MPOEKTHPOBAHUSY.

2, JlemapTaMeHTy TIpaflOCTPOMTENBHOM HEATENPHOCTH H  apXHTEKTYphI
MUHHCTEPCTBA CTPOMTENECTBA M IKWIAIHO-KOMMYHAIBHOTO Xo3si#icTBa Poccuickoi
Qenepauyu:

a) B TeueHme 15 aHell co JHA M3AHMA [PHKa3a HANPABUTh YTBEPIKACHHEIH CBOJ
mpaBul «MOCTEI ¢ KOHCTPYKIMSIMH W3 AaNIOMHHHEBBIX CIUIaBoB. IIpaBmia
TIPOEKTHPOBAHUS» Ha PErHCTPAIMIO B (eNiepalbHbIi OpraH HCIONHUTEIbHON BIACTH B
cdepe cTaHAapTU3ALUY;
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6) obecmeunts OMyONHKOBaHME Ha oduIUanbHOM caiTe MuHHCTEpCTBA
CTPOHMTENLCTBA M IKHIMI[HO-KOMMYHAIBHOrO Xo3siicTBa Poccuiickoii @emepanuu
B MH(QOPMaLIOHHO-TETeKOMMYHHUKAIHOHHOM ceTh «VIHTepHET» TEKCTa YTBEPXKACHHOIO
cBofia TpaBui «MOCTEl ¢ KOHCTPYKLHSAMH H3 QIOMUHHEBBIX cIuaBoB. [IpaBmia
IPOEKTHPOBAHHA» B 3JIEKTPOHHO-IMOpoBoii Qopme B TeueHue 10 paHed co mHA
PETHCTPaIL|K CBOJIA NMPaBU (efepabHBEIM OprageM HGHOJHUTENBHO! BIacTi B chepe

CTaHJapTH3aIHH.

N.o. Munnctpa J.A. Bonkos
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BBenenue

Hacrosimmii cBoj mpaBuil pa3paboTaH B COOTBETCTBUU C (penepaibHBIMU
3akoHamMu 0T 30 npexaOpst 2009 1. No 384-d3 «TexHUYeckuidl periiaMeHT o
O0e3omacHOCTH 37aHUN W coopyxkeHui» u ot 22 wutons 2008 r. Ne 123-D3
«TexHuyeckuil periiaMeHT 0 TPeOOBaHUSX MOKAPHOU OE30ITACHOCTH.

Coj npaBui pa3paboTaH aBTOPCKUM KOJUIEKTUBOM B coctaBe: HUY MI'CY
(pyxoBoguTenb paboT — n-p TexH. HayK A.B. Kopeun, xaupa. TexH. Hayk [1/].
Kanwvipur), 3A0 HHUUIICK wum. H.II. MensaukoBa (a-p TexH. Hayk [O.U.
Kyouwun), THUUCK um. B.A. Kyuepenko AO HULL «CtpouTenbecTBOY (I-p TEXH.
Hayk MU.U. Beoskos, n-p texH. Hayk [I1J]. Ooecckuir), OO0 «HIIL MAJU
«Tpancnoptabie coopyxkenus» (B.H. Kyxmun), AO IHHUUC HUL] «MocTb»
(kana. TexH. Hayk FO.B. Hosax, B.A. Kononamos), 3A0 «Merakon 1ieHTp» (O.A.

Xoxnosa).






CII 443.1325800.2019
CBOJ ITPABUJI

MOCTBI C KOHCTPYKIUAMU U3 AIIOMUHHUEBBIX CIIJTABOB
IIpaBuJia NpOEeKTUPOBAHMS

Bridges with aluminium alloy structures. Design rules

JlaTa BBegenust — 2019-10-31

1 ObaacTh NpUMEHEHUA

Hacrosmmii cBog mpaBuil pacIpOCTPAHSIETCS HA NMPOECKTUPOBAHWE HOBBIX U
PEKOHCTPYUPYEMBIX MOCTOBBIX COOPYKEHUH, IPEIHA3HAYCHHBIX I MPOITYCKa
NIENIEXO0B.

2 HopMaTHBHBIE CCHLIIKHU

B HacrosmeM cBoJe NOpaBWil MCHOJIb30BAHBI HOPMAaTHBHBIE CCBUIKA Ha
CJIEIyIOLIME JOKYMEHTBI:

['OCT 25.101-83 Pacuersl u WCHBITaHUA HA IPOYHOCTb. MeToasl
CXeMaTH3allMy CIIy4ailHbIX MPOLECCOB HArpy>KEHUsS HJIEMEHTOB MalluH H
KOHCTPYKIUH U CTAaTUCTHYECKOTO MPECTABICHUS PE3YIbTATOBR

I'OCT 4784-97 AmoMuHUN W CIUIaBBl aJIOMUHUEBBIE e(hOpPMUPYEMEIE.
Mapku

I'OCT 787175 IIpoBojioka cBapo4yHas W3 QJIIOMHUHHUS W aTOMUHHUEBBIX
CIUIaBOB. T€XHUYECKUE YCIIOBHS

I'OCT 8617-81 (CT C3B 3843-82, CT COB 3844-82) Ilpodunu
MIPECCOBAHHbBIC U3 ATIOMHUHUS U aJTFOMUHUEBBIX CILJIABOB. T€XHUUYECKUE YCIOBUS

'OCT 9128-2013 Cwmecu acdanbToOeTOHHBIE, oTUMepachaIbToOOCTOHHBIE,
acanpTo0eTOH, ToauMepachanbToOeTOH Uil aBTOMOOWMJIBHBIX — JIOPOT U
a’poaApOMOB. TEeXHUUECKHUE YCIOBUS

I'OCT 10157-2016 Apron razoo0pa3Hbiii U )KUIKUH. TeXHUYECKHUEe YCIOBUS

I'OCT 1480680 JlyroBasi cBapka adlOMUHHS W ATFOMHUHUEBBIX CILJIABOB B
uHepTHbIX Tazax. CoeguHeHus cBapHble. OCHOBHBIC THIIbI, KOHCTPYKTHUBHBIC
AIIEMEHTBI U pa3Mephbl

I'OCT 1723299 Ilmutel W3 aMIOMHUHUS W AJTIOMUHHUEBBIX CILIABOB.
TexHuueckue ycioBus

I'OCT 18482—79 TpyOnl mpeccOoBaHHBIC W3 ATIOMHHHS W ATIOMHHHEBBIX
CIUIaBOB. T€XHUYECKUE YCIOBHS

I'OCT 21631-76 Jluctel W3 allOMHUHUS W aQJIIOMHHUEBBIX CIUIABOB.
TexHuyeckue ycioBus

['OCT 21488-97 IlpyTkd OpeccCOBaHHBIE W3 aTOMUHHUS U aJTIOMUHHUEBBIX
CIUIaBOB. T€XHUYECKUE YCIOBHS

HN3nanue opuuuaibHoe
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I'OCT 21778-81 (CT C3BB 2045-79) Cucrema obecrieyeHUsI TOYHOCTHU
r€OMETPUYECKUX TTapaMETPOB B CTpOUTENbCTBE. OCHOBHBIE TTOJIOKEHUS

I'OCT 21779-82 (CT C3B 2681-80) Cucrema obecrieueHHs] TOYHOCTH
r€OMETPUYECKUX MTapaMETPOB B CTPOUTENHCTBE. TEXHOIOTUUECKHUE TIOTYCKU

I'OCT 21780-2006 Cucrema obOecrie4eHHs] TOYHOCTH TI'E€OMETPUUYECKHUX
napameTpoB B cTpouTenbeTBe. Pacuer TounocTu

I'OCT 23118-2012 KoHcTpykuuu cTadbHble CTpouTenabHble. OO1Ime
TEXHUYECKUE YCIOBUS

['OCT 27751-2014 HaneXxHOCTb CTPOUTENbHBIX KOHCTPYKIIMA U OCHOBAHMIA.
OCHOBHBIE MTOJIOXKEHUS

I'OCT 30403-2012 KoHcTpykuuu cTpouTesibHble. MeETOJl HCHBbITaHHUS Ha
MOKAPHYIO OMAaCHOCTb

['OCT 32484.1-2013 (EN 14399-1:2005) BoATOKOMILIEKTHI BEICOKOIIPOYHBIC
JUTSL TIPEJIBAPUTEIHHOTO HATSHDKEHUSI KOHCTPYKIIMOHHBIE. O01111e TpeOoBaHUs

I'OCT 32484.3-2013 (EN 14399-3:2005) BoATOKOMILJICKTHI BRICOKOIIPOYHBIC
JUTSI IPEJIBAPUTENIBHOTO HATSHKEHUS KOHCTpYKITMOHHBIEe. CucteMa HR — KOMIIIEKThI
HIECTUTPAHHBIX OOJITOB U raek

I'OCT 32484.5-2013 (EN 14399-5:2005) BoATOKOMILJICKTHI BRICOKOIIPOYHBIC
JUTSl TIPEIBAPUTEIHHOTO HATSHDKEHUS] KOHCTPYKIIMOHHBIE. [11ockue manobt

I'oCt P 21.1101-2013 Cucrema mNpOEKTHOW JOKYMEHTAlUM  JJIst
cTpouTenabcTBa. OCHOBHBIE TPEOOBAHUS K TPOCKTHOM U padoyell JOKYMEHTALMH

I[OCT P 51261-2017  VYcrpoucTtBa  ONOpHBIE  CTAllMOHAPHBIC
peabmiMTaloOHHbIe. TUIIBI U TEXHUYECKUE TPEOOBAHUS

['OCT P 53293-2009 IloxkapHas ONACHOCTh BEIIECTB M MAaTEpPUAIIOB.
Martepuanbl, BemIECTBA U CPEACTBAa OrHe3aumuThl. WMneHTuduxanus merogamu
TEPMHUYECKOTO aHaIK3a

['OCT P 53627-2009 ITokpbITHE NOJUMEPHOE TOHKOCIOMHOE MPOE3KEN YacTh
MOCTOB. TE€XHUUYECKUE YCIOBUS

['OCT P 536642009 bonTel BEICOKOIIPOYHbBIE TUIUHAPUYECKAE U KOHUUECKUE
JUTst MocTocTpoeHus. ["aiiku u maitosl Kk HUM. TeXHUYEeCKue yCIoBuUs

I'OCT P 56282-2014 Ilpodunu mnpeccoBaHHbIE KpyHMHOTa0apUTHbHIC
CIUTONTHBIC U3 ATFOMUHUEBBIX CIUIABOB. TEXHUYECKUE YCIOBUS

'OCT P 57352-2016/EN 1090-3:2008 KOHCTpYKIIMH aTFOMHHHUEBBIC
cTpouTenabHbie. O0IIMe TEXHUYECKUE YCIOBUS

CIT 2.13130.2012 Cuctembl NOpOTUBOINOXKApHOM 3amuThl. OOecrieueHue
OTHECTOMKOCTH OOBEKTOB 3aIIUTHI (¢ u3MeHeHueM Ne 1)

CIT 4.13130.2013 Cucrembl NPOTUBOIOXKAPHOW 3amuThl. OrpaHUYCHHE
pacmpocTpaHeHHUsl ToXapa Ha O00BbEKTaxX 3amuThl. TpeboBaHUs K 0OBEMHO-
TJIAHUPOBOYHBIM M KOHCTPYKTHUBHBIM peIIeHUsIM (¢ n3MeHeHreM Ne 1)

CIT 16.13330.2017 «CHull 1I-23-81* CranpHble KOHCTPYKIIUN» (C
n3meHennem Ne 1)

CIT 20.13330.2016 «CHwull 2.01.07-85* Harpy3ku u Bo3aeHcTBUS» (C
n3meneHusiMu Ne 1, No 2)

CII 28.13330.2017 «CHulI 2.03.11-85 3ammra cTpOUTENBHBIX KOHCTPYKLUI

oT Koppo3umn» (¢ n3menenrem Ne 1)
2
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CII 35.13330.2011 «CHullI 2.05.03-84* Moctbl u TpyOb» (C n3MeHeHHEM No
1)

CIT 79.13330.2012 «CHwuIl 3.06.07-86 Moctsl u TpyObl. [IpaBuna
oOcrneaoBaHuil 1 uctbITaHU» (¢ n3MeHeHusIMU Ne 1, Ne 3, Ne 4)

CIT 128.13330.2016 «CHuII 2.03.06-85 AntoMHUHUEBBIE KOHCTPYKIUN»

CIT 131.13330.2018 «CHulI 23-01-99* CrpoutenbHas KIMMaTOIOTHD)

CIT 136.13330.2012 3manuss u coopyxkeHus. OOmmMe MOJIOKECHUSI
MIPOCKTUPOBAHUSI C YIETOM JOCTYITHOCTH TSI MAJIOMOOMIIBLHBIX TPYIIT HACETICHHUS (C

n3meHenrem Ne 1)

11 puMeEedYaHUC— HpI/I MOJIb30BAHNU HACTOAIIMUM CBOJOM IIpaBUJI uenec006pa3H0 MIPOBEPUTH [[eﬁCTBP[e
CCBIJIOUYHBIX JOKYMCHTOB B HH(l)OpMaHPIOHHOﬁ CUCTCMC OGHICFO IIOJIB30BaHUs — Ha O(l)I/IIII/IaJ'II)HOM caiite
(hemepaspHOTO OpraHa MCIIONHUTEIBHOM BIACTH B cepe CTaHTAPTU3AIMH B CeTH VHTEpHET WM 10 €XEroJHOMY
I/IH(I)OpMa]_II/IOHHOMy yKa3aTesro ((HaLII/IOHaHBHBIe CTaHAapTbI», KOTOpHﬁ OHY6J'II/IKOB3H 110 COCTOSHHUIO Ha 1 SHBAps1
TCKYLICro rojia, U Mo BBITYCKAM CKCMCCAYHOT'O I/IH(I)OpMaL[I/IOHHOFO YKasaTeid ((HaI.[PIOHaJ'ILHLIe CTaHAapTbD» 3a
TeKyH.[I/II\/'I ron. Ecnu 3aMeHeH cChITOYHBIN AOKYMCHT, Ha KOTOpBIFI JaHa HEAAaTUPOBaHHasA CChLJIKA, TO PCKOMCHAYCTCA
HUCIIOJIB30BAaTh ,I[CﬁCTByIOH.[yIO BCPCHIO 3TOI0 JOKYMCHTA € Y4CTOM BCCX BHCCCHHBIX B JaHHYIO BECPCHUIO H3MEHEHHA.
Ecan 3aMeHeH CCBUIOYHBIN JOKYMCHT, Ha KOTOprﬁ JaHa JaTupoBaHHas CCbLJIKA, TO PEKOMEHAYECTCA HUCIIOJIb30BaTh
BEPCUIO 3TOTO JOKYMEHTa C YKa3aHHBIM BBIIIE T'OJOM YTBepXKIeHMs (mpuHATHs). Ecnm mocne yTBepkaeHUs
HaCTOAIIECIO CBOAA MMpaBUJ B CCBIJIOYHBIN JOKYMCHT, Ha KOTOpLIﬁ JlaHa JaTupoBaHHaA CCblIIIKA, BHECCHO U3MCHCHUC,
3aTparuBarouiee MoJOKCHUEC, Ha KOTOPOC AaHa CCBLJIKA, TO 3TO IMOJIOKCHHUEC PEKOMCHAYCTCA NPUMCHIATH 6e3 yuera
JaHHOT'O U3MCHCHUA. Ecnu ceputounsrit JOKYMEHT OTMCHCH 0e3 3aMCHBI, TO IMOJIOKEHUE, B KOTOPOM JaHa CChIJIKa Ha
HCTO, pPCKOMECHAYCTCA NPUMECHATH B 4aCTH, HE 3anal"HBaIOH1€ﬁ 9Ty CCBUIKY. CBe}leHI/IH (0] ,Z[eﬁCTBHH CBOJOB IpaBUI
nenecoodpasHo npoeeputh B OenepanbHOM HHPOPMATHOHHOM (DOHJE CTAaHIAPTOB.

3 Tele/IHLI u onpeacacHusi

B HacTtosimemM cBojae TpaBUi TPUMEHEHBI CIEAYIOIIHE TEPMHUHBI C
COOTBETCTBYIOIIMMU OTIPEACTICHUSIMU:

3.1 amniuTyaa Hanpsiskenuii: [lonoBrHa BETUYHHBI pa3Maxa HalpsHKEHUH.

3.2 0e30macHbIii cpok cay:k0bI: [leproa BpeMenu, Ha IPOTSHKEHUH KOTOPOTO
KOHCTPYKIIMIO OIICHMBAIOT Kak 0Oe30macHo (GYHKIMOHHPYIOIIYIO C MPUEMIIEMOMN
BEPOATHOCTBHIO TOTO, YTO HE BO3HUKHET pa3pylLIEHUsl BCIEICTBUE OOpa30BaHUs
YCTaJIOCTHBIX TPELIMH NPU MCHOJB30BaHUU METOJa pacyeTa 0€30IacHOro Cpoka
CITYKOBI.

3.3 rpymnma »3jementa: OO0o03HaueHHE, TMPUCBAMBAEMOE KOHKPETHOMY
HUKIMYECKH HArpyKEHHOMY 3JIEMEHTY, JUIsl TOTO YTOOBI MOKa3aTh, KAKyl0 KPUBYIO
YCTaJIOCTHOM MPOYHOCTH CIEAYEeT MCIOIb30BaTh MPU pacyeTe 3TOT0 dJIeMEHTa Ha
BBIHOCJIMBOCTb.

3.4 nedopmupyemMbie aTIOMUHHEBbIE CIUIABBI: AJFOMHUHHEBBIC CILUIABHI,
criocoOHbIe K (OPMOM3MEHEHHUIO MyTeM OOpaO0OTKU JAaBJICHUEM, TO €CTh MyTeM
MIPECCOBAHUS, SKCTPY3UH, POKATKU, KOBKH, IIITAMITOBKH.

3.5 moasi moBpexaaemoctu: OTHOIICHUE KOJIMYECTBA ITUKIJIOB HArpy>KCHUS
DJIEMEHTa KOHCTPYKIMU TpH 3aJaHHON aMIUIMTY/AE HalpsHKCHHS B TEUYCHHE
3aJJaHHOTO TIEPUO/Ia IKCIUTyaTallMH K JIOJITOBEYHOCTH DJIEMEHTa KOHCTPYKIIUU TIPU
TOM K€ aMIUTUTY 1€ HAMPSHKEHUS.

3.6 :KkuBydecTb KOHCTPYKHUM: CrnocoOHOCTb KOHCTPYKLHHU BBIMOJTHSITH
YaCTMYHO WJM TOJHOCTBIO CBO€ (DYHKIMOHAIbHOE HA3HAYCHHE IIOCIE
TIOBPEXKICHUS.
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3.7 ucropus HampskeHusi: HempeppiBHasi XpOHOJNOTHYECKas PErucTparius
U3MEPSEMOro JIMOO BEIYHUCIIIEMOT0 U3MEHEHUSI HAIIPSHKEHUS B ONIPECIICHHON TOYKE
KOHCTPYKIIMU Ha MPOTSKEHUHU 33JIaHHOTO TPOMEKYTKA BPEMEHHU.

3.8 kodddumueHT acMMMETPUM IHMKJIA HanpsoKeHui: MwuHUMaIbHOE
HaIpsHKEHUE, pa3/elIeHHOE HA MAKCUMAJIbHOE HAIIPSIKEHUE B UCTOPHUH HAIIPSAKEHUS
C MOCTOSIHHOW aMIUIUTYAOW WM B LIUKJIE, TOJYYEHHOM W3 UCTOPUU HAMPSHKEHUS C
MIEPEMEHHON aMILTUTYIOM.

3.9 kpuBasi yCTAJIOCTHOI NMPOYHOCTU: 3aBUCUMOCTb MEXIY aMILIATYIOM
HaIpsHDKEHUH W YUCJIOM ILMKJIOB HArpyXeHUs [0 YCTaJOCTHOTO pa3pylICHUs,
UCIIOJIb3yeMasl Il OLIEHKM YCTaJOCTH KAaTEropHil 3J€MEHTOB KOHCTPYKLUMU M
n300paxkaeMasi B HACTOSIIIIEM CBOJIE MTPABHUII C JIOTAPU(PMUIECKUMU OCSIMHU.

3.10 makcuMasIbHOE HANIPsIsKeHHe: MakcuManbHOE HaMPsKEHNE B OCHOBHOM
MaTepuaie B 30HE MPEINOJaraéMoro 3apoKIEHUs YCTATIOCTHOW TpPEIIUHbI B
Y3JIOBBIX COEAMHEHUSX, TAKON KaK KPOMKA HAPYKHOM MMOBEPXHOCTU CBAPHOr'O IIBA
B YIJIOBBIX COEIMHEHUSX JIEMEHTOB 3aMKHYTBIX CEYEHUH, JI1 KOTOPBIX U3BECTHA
YCTaJOCTHAasi MPOYHOCTh, BBIPAKEHHAS 4YEpe3 aMIUIUTYAy HANpSKEHUl B 30HE
BO3MOYKHOTO Pa3pyLICHUSI.

3.11 nepemenHassi aMIJIMTYAa: AMIUIMTYAa, TEPEeMEHHAash OTHOCHTEIILHO
UCTOPUH HAINpPSDKEHUs, coepxalieid 0ojiee OJHOW BEIMYMHBI MUKA JUOO TOUKU
MUHHAMYMa HaIpsiKeHUsI.

3.12 nuk nanpsxkenusi: [lepexoanas Touka, B KOTOPOH CKOPOCTh U3MEHEHHUS
HaIpPSHKEHUS! MEHSETCS € MOJIOKUTENBHON HAa OTPULIATENBHYIO.

3.13 moacyer umkJjoB: [Iporecc mpeoOpa3oBaHUs MCTOPUU HAMPSIKEHHS C
MIEPEMEHHON aMIUIMTYIOW B CIEKTP LUKIIOB HANPSHKEHUM, KaXIbIA U3 KOTOPBIX
MMEET ONPEEICHHYIO AMIUTUTYAY HalpsSOHKEHUH, HAapUMeEpP METOI0M ONpeeIeHUsS
MOCJIEIOBATEIBLHOCTH YOBIBAIOIINX 10 pa3Maxy HaMpsKEHUH [IUKJIIOB.

3.14 mnocrosiHHasE AMIVIMTYAAa: AMIUIUTY/Aa, TIOCTOSIHHAS OTHOCHTEIIBHO
VICTOPUH HANPSKEHUS, B KOTOPON HAIPSKEHUE NEPUOINYECKH U3MEHSAETCS MEXTY
MOCTOSSHHBIMUA BEJIMYMHAMU TIMKOB HAMpPSDKEHUS W BEJIMYMHAMU MHUHHUMYMOB
HaIPsHKCHUS.

3.15 npenes BBIHOCJIAMBOCTH NPHU NOCTOSIHHON ammumutyae: [IpeaenbHoe
3HAQYCHUE aMIUTATYAbl HANpPsDKEHUW LHKJIA, HUXKE KOTOPOro HE MPOUCXOIUT
YCTaJOCTHOTO TOBPEXKAEHUA MaTephala IMPU HUCIBITAHUSIX C TOCTOSHHOU
aMIUTUTYJIOM Harpy>KeHHUs.

3.16 mnpenen mnoBpexaaemoctu: Ilpermen, HMWXKE KOTOPOro aMIUIUTY/IbI
HaMpsHDKEHUH  pacyeTHOro  CIEKTpa MOKHO — HMCKJIIOYUTh W3 BBIYMCICHUS
HAKOIJIEHHOTO MOBPEXACHUS.

3.17 pa3max HanpsikeHusi: AnreOpanueckas pasHOCTb MEXAY HHUKOM
HAIPSHKCHUS M TOYKOH MUHUMYyMa HaIpsHKCHUS B IIUKIIC HATIPSHKCHUH.

3.18 pacuernbiii cnekTp: CymMma BceX CHEKTPOB aMIUIUTY]l HAMPSHKEHUH,
UCITOJIb3yeMasi IIPU pacyeTe Ha BBIHOCIMBOCTD.

3.19 cnekTp aMIIMTYX HANPSIKEHUH (CIEKTP HaANpPsisKeHuil): ['ucrorpamMmma
YaCTOThl BO3HUKHOBEHUS JJIsI BCEX aMIUIUTY 1 HANPSHKEHUN pa3InuHON BETUYUHBI,
perucTpupyemMasl Wiid BbIYMCIIsieMasi Uil ONpeIeI€HHOrO Harpy>KeHuUs .
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3.20 cpennee HampsikeHue: CpemHsisi BeTUYMHA aNreOpanmdecKol CYMMBI
MaKCUMaJbHOW U MUHUMAJIbHON BETUYHH HAMPSKEHUS.

3.21 cpok cay:xkObl: KanennapHas MpoJIOJDKUTENRHOCT OT — Haydala
HKCIUTyaTalliM  MOCTOBOTO  COOPYKEHHMsSI WJIM €€ BO300HOBJICHHS IIOCIe
PEKOHCTPYKIIMHU WK PEMOHTA JI0 TIepexoa B MpeIeIbHOE COCTOSTHUE.

3.22 cTaHIApTHBI mpeaes BBIHOCJAMBOCTH: 3HAUYCHUE AaAMIUIUTY]IBI
HaIpsHKEHUST [UKJIA C MOCTOSIHHOM aMIUIMTYION Ga JUIsl OMpENEICHHOW TpYIMIIbI
3JIEMEHTOB IIPU JOJATOBEYHOCTH, cocTapistomei Ne = 2-10° muxios.

3.23 cymmupoBanue Maiinepa: CymmMupoBaHue MOBPEKICHUN B MaTeprae
OT BCETO CIEKTpa aMIUIUTYJ HaNpsHKEHUH (pacyeTHOTO CIEKTpa), OCHOBAaHHOE Ha
3akoHe [lanmrpena — Malinepa.

3.24 Teoperuyeckuii K0IPPUIHEHT KOHIEHTPAUUH HANPSKEHUS:
OTHoIIeHHE MEXIy TEOMETPUICCKUM HAIPSKEHUEM, OIICHUBACMBIM Ha OCHOBAHHH
MPEANOJIOKEHUS O JMHEHHOM yIpyroM MOBEJACHUU MaTepualia, U HOMUHAIbHBIM
HaIpsHKCHUEM.

3.25 Touka MUHUMYMa Hanpsakenusi: [lepexonHas Touka, B KOTOpPOH
CKOPOCTb  W3MEHEHHUS  HANpsDKEHHMs]  MEHSIETCS C  OTpUIATeIbHOW  Ha
MOJIOKUTENIBHYIO.

3.26 ycragocrh: [Iporecc MOCTENEHHOrO HAKOIUJICHUS TOBPEKICHUMN
MaTepHaa rnoj J1elCTBUEM NMEPEMEHHBIX HAMPSHKEHUH, TPUBOIAIIUX K U3BMEHEHHIO
CBOMCTB, 00pa30BaHUIO M PA3BUTHIO TPEIIUH U Pa3pyIICHUIO.

3.27 ycragoctHasi A0JroBe4yHocTb: Cpok CioyKObl 10 pa3pylieHus,
BBIPAKEHHBIN B YMCJIE IUKJIOB BO3ECUCTBUS HATPY3KHU C TOCTOSIHHOM aMILIUTYAOM.

3.28 ycramoctHasi Harpy3ka: COBOKYIMHOCTh THIIOBBIX CIIyYalHBIX
Harpy)KCHUH,  XapaKTEPHU3YIOMIUXCS  TOJIOKEHUEM WM  TepeMelleHueM
BO3JICHCTBHI, N3MEHEHHEM UX HHTCHCUBHOCTH M YAaCTOTHI M TIOCJIEI0BATEILHOCTHIO
BO3HUKHOBEHUSI.

3.29 nuka HanpsikeHuil: YacTh HCTOpUM HAMpsHKEHUS C TOCTOSHHOM
aMIUTUTYJION, T/I€ HANPSHKECHUE HAYMHACTCA M 3aKAaHYMBACTCS HA OJHOW W TOM XKe
BEJIMYMHE, HO MPU ITOM MPOXOJUT Yepe3 OJUH MUK HAMPSHKEHUS U OJIHY TOUYKY
MUHUMYMa HamnpspKeHus (B JIFOOOW IMOcienoBaTenbHOCTH). Takke ocobasi 4acTh
UCTOPUU HANPSDKCHHSI ¢ TIEPEMEHHOM aMIUIMTY0M, ompesessemMas C MOMOIIbIO
METO/1a MOICYETa IUKIIOB.

3.30 3¢ PpexTuBHOE HanpsizkeHUe: HoMuHaIbHOE HAMPSKEHUE, YMHOKEHHOE
Ha COOTBETCTBYIOITUH reOMETPHUISCKHIHN KOA()PHUITMEHT KOHIICHTPAITUH HAIIPSKECHUS
Kgt UIg ydera TOJBKO TE€X T'€OMETPHUYECKUX HM3MEHEHHUIl MONEpeYHOro CeueHus,
KOTOpble HE ObUIM YYTEHbl B KIAacCU(PUKALUU OMNPEAEICHHOTO0 3JIEMEHTa
KOHCTPYKITUH.

4 O603HaUYCHUSA

B HacTosieM cBojie mpaBuil IPUMEHEHBI CIeIyIOIIe 0003HaYEHUS:
A — IUIOLIAJb CEYEeHUs OpPYyTTO;
A — IUIOLAAb CEYEHUS PACKOCOB;
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A — IJIOIIAJIb CEUYCHUS BETBH,

A — IJIOIIAJIb CEYCHUS TOJIKHU (Iosica);

A, — IJIOIAb CCUCHMS HETTO,

D — pa3Mep yTOJIICHUS;

D, — BEJIMYMHA YCTAJIIOCTHOTO MOBPEXKACHUSI, BRIYUCIIAEMAs J1JIsI
PacUeTHOIO CpOKa CIIYKOBI;

Diim — 3aJJaHHBIA TPEAe BEIUUYUHBI YCTAIOCTHOTO MOBPEKICHUS;

E — MOZYJIb YIIPYTOCTH;

F — CHIIa;

I, — MOMEHT UHEPIINU CEYECHUS BETBU;

I — MOMEHT MHEPLUH Nosca OaJIKi OTHOCUTEIBHO COOCTBEHHOU OCH;
Im, ld — MOMEHTBI HHEPLUU CEUEHHUS M0SACA U packoca Pepmbl;

I, — MOMEHT MHEPLUHU CEUEHUs IONIEPEUHOT0 pedpa;

I, — MOMEHT MHEPLUHU CEeUEHUs IPOA0IBHOro pedpa;

I — MOMEHT MHEPLUHU CeUeHUs pedpa *KECTKOCTH, TUIaHKH;

I, — MOMEHT MHEpLUHU IpU CBOOOAHOM KPYUEHUH OajKu;

Iy, Iy — MOMEHTBI HHEPIIUH CEUCHUS OPYTTO OTHOCUTEIIBHO OCeH X—X U Y—Y
COOTBETCTBEHHO;

Lxn, Iyn — TO )K€, CCUCHHS HETTO;

lo — CEKTOPHUAJIbHBINT MOMEHT MHEPIIMHU CCUCHHUS;

L — JIJIMHA TPOJIETa;

Ks — TeOpeTUYECKU KOIDPUITUEHT KOHIIEHTPAIINH HATIPSIKEHUS;

Ke — KOJIMYECTBO CTAaHAAPTHBIX OTKJIIOHEHUN OT CPEIHEN IPOTHO3UPYEMOU
WHTEHCUBHOCTHU Harpy3KH;

Kn — KOJIMYECTBO CTAHJIAPTHBIX OTKJIOHEHUH OT CPETHETO
MIPOTHO3UPYEMOTO KOJIMYECTBA IUKJIOB HATPY3KU;

M — MOMEHT, U3ri0aromuii MOMCHT;

My, My — MOMEHTBI OTHOCUTEIIBHO OCE X—X U Y—Y COOTBETCTBEHHO;

N — KOJIMYECTBO LIUKJIOB HATPYKEHUS,;

Nb — yCUJIM€ B OHOM BETBU KOJIOHHHBI;

N — KOIMYecTBO MKJIOB (2-10°), cooTBeTCTBYIOIEE CTAHAAPTHOMY
npeaeny BbIHOCIUBOCTH;

Np — xoamuecTBo HMKIOB (5-10°), cooTBeTCTBYIOIIEE IIpEnETy
BBIHOCJIMBOCTH TPY MOCTOSIHHON aMILTATY/IE;

Ni — JIOATOBEYHOCTH NIPH AMIUIUTY 1€ HAMIPSHKEHUS Oy,

N — xonmuecTBo MKIOB (10%), cooTBeTcTBYIOLIEE IpEaey
MOBPEXKIAEMOCTH;

Ns — CYMMapHO€ KOJIMYECTBO LIUKJIOB HAIPYKEHHUS,

N, — NPOJOJIbHAS CUJIA;

Q — TIoTIepevHas CuJjia, Cuja CABUTa,;

Qs — yCJIOBHAs MOTepeyHas Cujia Jjisl COSAMHUTEIbHBIX 3JIEMEHTOB,;

Qs — YCJIOBHAs MOTNEPEYHas CUJia B CUCTEME IIJIAHOK, PACIIOI0KEHHBIX B

OJHOM IIJIOCKOCTH;
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— pacyeTHOE COMPOTUBJICHHE aTIOMUHUEBOTO CILIaBa PACTSKEHHIO,
CKaTHI0, U3TU0Y;

— pacueTHOE COMPOTUBIICHUE PACTSKEHUIO BICOKOITPOYHBIX OOJITOB;
— pacueTHOE COMPOTHUBJICHUE CMITHIO OOJITOBBIX COCTMHEHHUI;

— pacueTHOE COMPOTHUBIICHHUE CPe3y OOJITOB;

— pacueTHOE CONMPOTHUBIICHUE PACTSIKEHUIO OOJITOB;

— pacueTHOE CONMPOTHUBJICHUE AIFOMUHUEBOTO CIUIaBa CMSITUIO MPU
IUIOTHOM KaCaHUU;

— pacyeTHOE COMPOTUBJICHHE ATIOMUHUEBOTO CILIaBa TOPIICBOMY
CMSATHUIO (ITPU HAJIMYUU TIPUTOHKH);

— pacyeTHOE COMPOTUBIICHUE PACTSHKEHUIO aJJIOMUHUEBOTO CILIaBa
BBIIIIE TIPE/ea TeKYIeCTH;

— pacyeTHOE COMPOTUBIICHUE CMATHUIO 3aKJICTIOYHBIX COSTUHEHUM;

— pacyeTHOE COIPOTUBJIEHHUE CPE3Y 3aKIIETIOK;

— pacyeTHOE CONPOTUBIICHUE ATIFOMUHUEBOTO CILJIaBa C/ABUTY;

— pacyeTHOE COIPOTUBIICHUE PACTSHKEHUIO aJJFOMUHUEBOTO CILIaBa B
HaIpaBJICHUH TOJIIMHBI TPECCOBAHHOTO MOy (padbpukara;

— HOPMATUBHOE COMPOTHUBIICHNE ATIOMUHUEBOTO CIIaBa Pa3phIBY,
paBHOE MUHHUMAJIHHOMY 3HAYEHUIO BPEMEHHOTO COMPOTHBIICHUS Gp 11O
CTaHJapTaM U TEXHUYECKUM YCIOBHSIM Ha ATIOMUHU;,

— pacyeTHOE COMPOTUBIICHUE CTHIKOBBIX CBAPHBIX COCTUHEHHIM
pPaCTSKEHUI0, CIKATHIO, U3THOY;

— pacyeTHOE CONPOTUBIICHHUE YTJIOBBIX IIBOB CPE3y MO METAJITy 11BA;
— pacueTHOE COMPOTHUBIICHUE CTHIKOBBIX CBAPHBIX COCTUHEHUN CABUTY;
— PacyeTHOE CONPOTUBIICHUE COCANHEHUN MPU KOHTAKTHOW POJIMKOBOM
CBapKe;

— pacyeTHOE COMPOTUBJICHUE aJTFOMUHUEBOTO CIIJIaBa B OKOJIOIIOBHOM
30HE;

— pacyeTHOE COMPOTUBIICHUE CTHIKOBBIX M HaXJIECTOUHBIX CBAPHBIX
COCMHECHUH CIIBUTY;

— HOPMaTHUBHOE COTIPOTUBIICHUE aTFOMUHUEBOTO CIIJIaBa, PaBHOE
MUHUMAaJIbHOMY 3HAUEHUIO YCIOBHOTO Ipeieia TEKYYEeCTH Go2 1O
CTaHJapTaM U TEXHUYECKUM YCIIOBHUSM Ha aJTIOMUHHM;

— CTaTUYECKUH MOMEHT CeUeHUs1 OpyTTO OTHOCUTEIHHO HEHTpaIbHOU
ocCH;

— pacyUeTHBIN CPOK CITY>KOBI;

— 0€e30MacHbI CPOK CITYKOBI;

— MOMEHT COIIPOTHBIICHUS CEUEHUS Il HanboJiee CKaToro BOJIOKHA;
— MOMEHTHI COTIPOTHUBIICHUS CEYCHUS OPYTTO OTHOCUTENIBHO OCEi X—X 1
Y—Y COOTBETCTBEHHO;

— MOMEHTHI COTIPOTHBIICHHUS CEYCHUS HETTO OTHOCUTEIIBHO OCei X—X 1
Y—Y COOTBETCTBEHHO;

— (akTraeckuit K03GGUIMEHT HAJEKHOCTH 110 BEIHOCIUBOCTH;

— onmycKaeMblii KO3(PPUIIUEHT HAaJ€KHOCTH MO BEIHOCIHBOCTH;

— MINPYHA;
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— pacyeTHas MpPUHA CBeca MOJIKU (TIOSICHOTO JIUCTA);

— IIMPUHA BBICTYNAIOUIEH YacTu pedpa, cBeca;

— AaMeTp OTBEPCTHS OONTA;
— HapYXXHBIN THaMeTp CTEp>KHS 00JITa;

— SKCIICHTPUCHUTET CHUJIBI;
— Tiporuo;
— BBICOTA,;
— pacueTHas BBICOTAa CTCHKH;

— BBICOTA CTEHKH;

— paauyc UHEPIIUU CEYECHUS,

— HaMEHBIINN PauyC UHEPLIUU CEYEHNS,

— paauyChl HHEPLMU CEYEHUSI OTHOCUTEIBHO OCEN X—X U Y—Y
COOTBETCTBEHHO;

— KaTeT YIJ0BOro 1B,

— JIJIMHA, TIPOJIET, PACCTOSHUE;

— JIJIMHA CTOMKHU, KOJIOHHBI, PACIIOPKH;

— IJIMHA pacKoca;

— pacyeTHasl JJIMHA;

— IJTMHA TTaHETH mosica GepMbI MIIM KOJIOHHBL

— pacyeTHas JUIMHA CBAPHOTO II1Ba;

— pacyeTHbIE ATUHBI JJIEMEHTA B TUNIOCKOCTSX, MEPIEHANKYIISIPHBIX
0CSIM X—X 1 Y—Y COOTBETCTBEHHO;

— MTOKA3aTelb CTETIEHU PACUETHOW KPUBOM YCTAIIOCTHON MMPOYHOCTH
logAc — log;

— BeJMYMHA M IS PacUETHOM KpuBOii yeranocTtu npu N <5-10°
IIUKJIOB;

— BeIMYMHA M [JIs PacYETHON KpHUBOI ycTanoctu npu 5-10% < N <108
LIUKJIOB;

— OTHOCHUTEJIbHBINA SKCLIEHTPUCUTET;

— IPUBEJICHHBIA OTHOCUTEIILHBIA SKCIIEHTPUCHUTET; Mgt = N)Me; Me = Ea /
We;

— KOJIMYECTBO IIUKIIOB HAPY)KCHUSI C aMIUTUTYI0N HAMPSIKEHUS Gai;
— K03 (PULIMEHT aCUMMETPUH LIUKJIA HATIPSYKEHUH;

— TOJIIIMHA,;

— TOJIIMHA pedpa;

— TOJIIIMHA CTEHKHU;

— KO3 PUIMEHT I pacueTa YrJIOBOTO I11Ba [0 METaJUly IIBa;

— kK03 PUIHEHT yCI0BHIT pabOTHl OOITOBOTO COCTUHEHUS;

— K03 (HUIHEHT YCIOBHI pabOTHI;

— KO3 PUIIMEHT HAZESKHOCTH JIsl YCTAIOCTHBIX HAarpy30K;

— KO3 PUIMEHT HAZESKHOCTH [0 MaTepHaly;

— K03 (DUIMEHT HAZIEKHOCTH 110 Ka4eCTBY U3TOTOBIICHUS
KOHCTPYKIIUH;
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— K03 (HUIHEHT HAIEKHOCTH 110 OTBETCTBEHHOCTH;

— KO3 PUIMECHT HAZCKHOCTH 110 KAY€CTBY COCTUHECHHUIA,
— KO3 PUITMCHT BIUSHUS U3MEHEHUS TEMIIEPaTyPHI;

— K03 PUIMEHT HAZC)KHOCTH B pacdeTax 1o BpeMEHHOMY
COIIPOTHBIICHUIO;

— kK03 bunmeHT BIusSHUS (OPMbI CEUCHHS;

— THOKOCTE; A = let / 1;

— yCIIOBHASI THOKOCTH;

— yCIIOBHAsI THOKOCTh OTJEIHHOU BETBH;

— IIPUBCACHHAA T'HOKOCTh CTCPIKHA CKBO3HOT'O CCUCHMH,
— YCJIOBHAs ITPUBCACHHAA r'iOKOCTh CTCPIKHA CKBO3HOT'O CCUCHMH,

}\ef = )Lef R/E,
— yCJI0BHast TMOKOCTB cBeca 1osica; Ay = (ber/tr)y/R/E;
— yCJIOBHAsi THOKOCTh CBECOB C yToJIeHueM (Oynp00ii);

— IpeienbHas THOKOCTb;
— YCJIOBHAsI THOKOCTb CKATOro Nosica 0anku;
— TIpejieibHas yCIOBHAs TMOKOCTh CBeca Mosica (MOsSCHOTO JINCTA);,

— YCII0BHAas TMOKOCTh CTeHKH; Ay, = (hes/t,)\/R/E;

— pacyeTHbIe THOKOCTH JIEMEHTA B IUNIOCKOCTSIX, IEPIIEHANKYIAPHBIX
OCSIM X—X U Y—Y COOTBETCTBEHHO;

— xkoaddunment [lyaccona (monepeunout aedopmarivn);

— paauyc;

— K03 (PULMEHT YCTOMYUBOCTH MPU LIEHTPATLHOM CHKATHH;
— K03 (PULMEHT YCTOMYUBOCTHU MIPU U3TUOE;

— KO3(pHUIMEHT YCTOMUHUBOCTH MPU CKATHH C U3TUOOM;

— KO3(PUIMEHT YCTOMUHUBOCTH MPU CKATHH C U3TUOOM B JIBYX
MJIOCKOCTSX;

— K03 (PUIMEHT YCTOMYMBOCTHU MIPU CHKATHH;

— Tpeziel BBIHOCIMBOCTHU MIPH MMyJIbCcupytoleM 1ukie I = 0;
— YCIIOBHBII IpeJiea TEKyUYEeCTH MaTepraa;

— IIpeJiesl BBIHOCIMBOCTH IPH CHMMETPUYHOM LMKie I = —1
— BPEMEHHOE COIPOTHUBIICHHE MaTepraa;

— Ipezes TEKy4eCTH MaTepuaa;

— aMIUIMTY1a HOMUHAJIBHOTO HOPMaJIbHOT'O HAIIPSKEHUS;

— IIpeJiesl BBIHOCIMBOCTHU IIPU MOCTOSTHHOM aMIUIUTY/E;

— IpeieN TOBPEKIaEMOCTH;

— MECTHOE HaNpsKEeHUE;

— CpelHee HOMUHAJIbHOE HOPMAJIbHOE HAIPSKEHUE;

— MaKCHMaJIbHasi 1 MUHUMAaJIbHas BEJITMYUHBI IEPEMEHHBIX
HaIpsHKEHUH B IIUKJIEC HATPY>KCHUS;

— CTaHJApPTHBIA NpeNeN BHIHOCIUMBOCTH npH 2+ 10° mukax mo
HOPMAJIbBHOMY HaNpsKEHUIO;
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Ow — HaIIPsPKCHUE B CBAPHOM COCANMHCHHU OT I/IBFI/I621;

Ox, Oy — HOPMAJIbHBIC HAIIPSDKCHUSA, ITAPATIIICIIBHBIC OCAM X—X U Y—Y
COOTBCTCTBCHHO,

T — KaCaTCJIbHOC HAIIPSIKCHUC,

Tw — HAIIPsAPKCHUC B CBAPHOM COCAMHCHHUHU OT CPEC3a.

5 OcHOBHBIE NOJIOKEHHUS
5.1 OO0mue ykazanus

5.1.1 KoHCTpyKUMHM MOCTOB W3 AJFOMHUHHEBBIX CIUIABOB PEKOMEHIYETCS
IPUMEHSTH:

- P HEOOXOIMMOCTU CHUKEHUS HArPY30K Ha OCHOBAHUS;

- Ipu HEOOXOJIMMOCTH COXPAaHEHHUS NPOYHOCTHBIX CBOMCTB MPHU HHU3ZKUX
TeMIlepaTypax;

- B LENAX MOBBIIEHUS KOPPO3MOHHOM CTOMKOCTHM HECYIIUX 3JIEMEHTOB
MOCTOB;

- B LIEJISIX 00€CIIeYeHUsI TOBBIILIEHHBIX apXUTEKTYPHBIX TPEOOBaHUH;

- B [IEJISIX COKPAICHHsI CPOKOB MOHTaXa KOHCTPYKIIH;

- NP PEKOHCTPYKLIHH — B LEISIX OOJEryeHUus: MOCTOBOrO IOJOTHA H
YBEIMYEHHMS 33 CUET 3TOTO MOJIE3HOW HAarpy3Ku Ha CYIIECTBYIOIINE MOCTBHI.

5.12 [Ilpu NpoEeKTUPOBAHMH HOBBIX U PEKOHCTPYKLUHUHU CYIIECTBYIOLIUX
MOCTOB C NPUMEHEHHEM aJIOMHHHEBBIX CIUIABOB CJIEAYET BBINOJIHATH TPEOOBaHUS
CII 35.13330 u y4uTBHIBaTh OTHECTOMKOCTh HECYIIUX KOHCTPYKIIMH, a TakKke
obOecrnieunBaTh UX OrHe3amuty B cootBerctBuu ¢ CII 2.13130.

5.1.3 HeobOxoammo TmpeaycMaTpuBaTh HWCIOIL30BAHUE MaTEpHUATIOB U
JeTajei, oTBevaroux TpedoBanusIM HacTosero ceoja npasui, CI135.13330, CII
128.13330. He pnomyckaercs mnpeaycMaTpuBaTh B TIPOSKTHOM u paboueit
JOKYMEHTALMU HAa CTPOUTENBCTBO U PEKOHCTPYKLUIO COOPYKEHNUI OBBIIIEHHOTO U
HOPMAJIBHOTO ypPOBHEW OTBETCTBEHHOCTH, a TaKX€ IPU CTPOUTEIBCTBE U
HKCIUTyaTallM 0CO00 OMACHBIX, TEXHUYECKU CIIOXKHBIX U YHUKAJIbHBIX OOBEKTOB
UCIIOJb30BaHWE B HECYIIMX  DJJeMEHTaX  OBIBIIMX B  yNOTpeOJeHUU
METAJUIOKOHCTPYKIIUH.

5.1.4 OcHOBHbIE TEXHUYECKUE PEIICHUS JOJKHBI 00€CTICUNBATH MPOCKTHBII
CPOK CIIyXObl MpPOJETHBIX CTPOECHUH U3 aTIOMUHHUEBBIX CIUIABOB, KOTOPBIN
MPUHUMAETCS JJIsl TIeIeX0AHbIX MOocTOB 70 seT mpu nposietax 10 60 m u 100 ner
npu nposierax 60 M u 6oee.

5.1.5 Ilpu peKOHCTPYKIMH IPOJETHBIX CTPOCHUI U3 aIFOMUHUEBbBIX CIIABOB
(MJI1 MOCTOB M3 JIFOOBIX MaTepUaIoB C MPUMEHEHUEM DJIEMEHTOB U3 aTFOMUHUEBBIX
CIJIAaBOB) CIIEyeT YUUTHIBaTh UX (DU3UYECKOE COCTOSHHUE TOCJIE €r0 OIEHKH IO
pe3ynbTaTam 00ciieJOBaHuUs, BBIMOJIHEHHOTO MPOQPMIBHONW OpraHu3aluei, a TaKkxKe
Ipy30I0AbEMHOCTD, MPOJOJDKUTENBHOCTh U PEXKHUM SKCILUTyaTalluud COOPYKEHUI
MIOCJIE PEKOHCTPYKIIH.

5.1.6 He gomyckaeTcsi HEMOCPEICTBEHHBI KOHTAKT MEXIY aTIOMUHUEBHIM
CIUIABOM M CTaJbl0, YYTYHOM WJIHM Kene300eToHoM. B Mectax BO3MOXXHOTO
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KOHTAaKTa JIOJDKHBI OBITh BBEICHBI N30IUPYIONTUE TTPOKITAIKH.

5.1.7 B 000CHOBaHHBIX Cily4yasx JJig MOJbeMa M CIyCKa C IEMeXOJHOTO
MOCTa JIOITyCKaeTCs YCTPOHCTBO ACKaJaTOPOB WM JIM(PTOB, a HA IPOJECTHOM
CTPOEHUHU — OETyIINX JTOPOIKEK.

[Ipy OTCYTCTBMH MaHAYCOB WJIM CPEACTB MEXaHHUYECKOI'O IOJbEMa-CITyCKa
CJIeTyeT MPeAyCMaTPUBaTh YCTPONHCTBO BJIOJIb JCCTHUI HAKJIAJHBIX MTAHIyCOB IS
KOJISICOK.

5.2 Pacmosioskenue MOCTOB

5.2.1 BriOop MecTa nepexoza, MOJ0KEHUE COOPYKEHHS B TUTaHEe U Ipoduie,
pa30MBKy MOCTOB Ha TPOJIETHI CJIEAYET MPOBOJUTH B COOTBETCTBUHU C ITyHKTAMHU

5.5-5.7 CII 35.13330.2011.

5.3 OcHoBHBbIE TPEOOBAHHA K KOHCTPYKIIUAM

5.3.1 KoHCTpyKTHBHBIC, AapXUTEKTYpHbIE U OOBEMHO-TNIAHUPOBOYHBIE
pELICHHsT MOCTOBBIX COOPYXEHHUI C KOHCTPYKLUMSIMH M3 aJIIOMUHHUEBBIX CIIJIaBOB
OpU CTPOUTENBCTBE, PEKOHCTPYKIUM M TEKYIIEM COJCpKaHUU B IEpUOJ]
AKCIUTyaTalluK JOJKHBI OBITh 3alIPOEKTUPOBAHbI B COOTBETCTBUU C TPEOOBAHUAMU
CII 35.13330.

5.3.2 Tunm MOCTOBBIX COOpPYKEHUH THUIl (OTKPBITBIC, 3aKPBITHIE OT
aTMOC(EepHBIX BO3JEHUCTBUIN) CIEAyeT OIpeNesTh B COCTaBE ApPXUTEKTYPHO-
IUTAHUPOBOYHBIX PalOHOB pa3MEIICHHUS.

5.3.3 [IlIpoexkTHas JOKyMEHTallusi [OJDKHA COAEpKaTh TPeOOBaHUS II0
yCTaHOBKE Je(OPMAIMOHHBIX YCTPOMCTB C YYETOM CTENEHH TOTOBHOCTU
COOPY)KCHHSI U TEMIIepaTypbl BO3AyXa (KOHCTPYKIIMH) BO BpEMsS 3aMBIKaHHS, a
TaK)K€ MEPOTMPHUSATHI MO 3alUTe KOHTAKTOB WJIM HEJOMYIIEHUIO 00pa30BaHUs
ralbBAaHUYECKON MaPhl «CTAJb — ATIOMUHUI, TIO 3aIIUTE YIaCTKOB aTFOMUHHEBBIX
KOHCTPYKIIMH, KOHTAKTHUPYIOIIUX C OETOHOM.

5.34 B paboumx uepTekax KOHCTPYKIIMA M B JOKYMEHTAIlMM Ha 3aKa3
MaTeprajIoB HEOOXOIMMO YKa3bIBaTh:

- MapKu aJIOMUHHUEBBIX CIJIABOB C OO0OO3HAUYEHUEM HUX COCTOSHUS U
JIOTIOJIHUTENbHBIE TPEOOBAHUS K HUM;

- c11oc00 BBITIOTHEHHS COSTMHEHUMN, TUTI (CTI0C00) CBApKH;

- KJIACChI MPOYHOCTU ¥ TOYHOCTHU OOJITOB;

- TIPU HCIIOJIb30BAHUU OOJITOB C KOHTPOJIHMPYEMBIM HATSIKEHHEM — YCUIIHE
IPEIBApUTEILHOTO HATSHKEHUS M CIIOCO0 KOHTPOJIS HATSHKEHUS 00MTa;

- crmoco0 TOATOTOBKM KOHTAKTHBIX TIOBEPXHOCTEH sl  (DPUKIMOHHBIX
COCIUHECHUM,

- pPAcmloJIO)KEHHE M pa3Mepbl CBAapHBIX, OOJTOBBIX U (PPUKIIMOHHBIX
COCTMHEHH C YKa3aHHEM BBITIOTHEHUS MX B 3aBOJICKHX MJIM MOHTaXXHBIX YCIOBHUSAX
¥, IpY HEOOXOAMMOCTH, TOCJIEIOBATEIILHOCTh HAJIOKCHUS IIBOB U YCTaHOBKHU
0O0NTOB;

- CIIOCOOBI M 00BEM KOHTPOJISI Ka4eCcTBa MPU U3TOTOBICHUH U MOHTAXE;

- TpeOOBaHUS K 3alIUTe KOHCTPYKIMIA OT 00pa30BaHus TalbBAHUYECKUX Tap.

11



CII 443.1325800.2019
5.4 I'aGaputsl

5.4.1 T'aGapuTbl NPUOIMKEHHUS KOHCTPYKIIMI MIPOCKTUPYEMBIX COOPYKESHUIMA
JUIA TIEMIEXOOHBIX MOCTOB JIOJIKHBI COOTBETCTBOBAThH NostoxkeHusaM CII 35.13330.

5.4.2 CBoOoaHylo Il MPOXOJa IIUPUHY MPOXOKEH YaCTU MEIIEXOIHBIX
MOCTOB CJIEIyET Ha3Ha4aTh UCXO/s U3 PACYETHOU MEPCIEKTUBHON MHTEHCUBHOCTHU
JIBUKEHUS TEIIEX0/I0B B Yac MUK, HO HE MeHee 3 M (B CTECHEHHBIX YCJIOBHSX IO
COTJIACOBAHUIO C 3aKa3UYMKOM JIOMYCKaeTCs MHUpUHa 2,25 M).

5.4.3 IllupuHy JECTHUIHBIX CXOOB IO KOHIIAM MOCTOB CJICTyeT TPUHUMATh
WCXO/IS U3 UX CPETHEN pacueTHOM MPOMyCKHOU crmocoObHOoCTH. [Ipr BeICOTE HACHITTH
MOIX0/I0B OoJiee 4 M HEOOXOIUMO MPEAYyCMATPUBATH JICCTHUIHBIC CXOIbI IITMPUHON
He menee 0,75 M.

5.44 CpenHol pacueTHYIO MPOMYCKHYIO CIOCOOHOCTh B 4Yac MUK 1 M
IITUPHUHBI TIPOXOKUX YACTEH M JIECTHUYHBIX CXOJIOB CJIEAYyeT MPUHUMATh HE MCHEE
2000 yen./u.

5.4.5 CymMmapHas mupuHa JECTHUII U TAHTyCOB, KaK MPaBUJIO, I0JKHA OBITh
HE MEHEE IIMPUHBI MPOXOXKEM YacTM MOCTa, a MPU COBMEIICHUM JIECTHUI[ U
MaHyCOB Ha CIyCKe (Mo IbeMe) — HEe MEHEe MOJIOBUHBI IIUPUHBI JUISI KAXKI0TO TUTIA
CXOJ1a.

5.4.6 CryneHu JecTHUI JOJDKHBI UMETh pa3Mepbl He MeHee 14%32 cm ¢
KOJIMYECTBOM MX B Mapiiie He Ooiiee 15 (BbicoTa ctyneHelt He 6onee 16 cm).

5.5 Pacyer MoCTOB Ha BO3/1elicTBHE BOJAHOI0 M BETPOBOI'0 NNOTOKOB

5.5.1 Pacyer MOCTOB M3 AJIIOMUHHUEBLIX CILUIABOB HA BO3JIEWCTBHUE BOIHOI'O
MIOTOKA CJIEyET BHITIOIHATH B COOTBETCTBHH C yKa3aHUAMHU MyHKTOB 5.25-5.34 CII
35.13330.2011.

55.2 AspoauHaMUYECKyl0 YCTOWYMBOCTh KOHCTPYKIIM MOCTOB W3
AIIFOMUHUEBBIX CIIJIABOB U MPUHSATHE MEP MO 00ECTIEUCHHUIO HAWITyUIIEro 0OTEKaHMs
BETPOBBIM IOTOKOM CJIEYET OCYLIECTBIIATh B COOTBETCTBHHU C YKA3aHUSMU ITYHKTOB
548, 6.24 CI1 35.13330.2011.

5.5.3 KosddumuenT auHaMUYHOCTH JUIsi BETPOBOM HArpy3Kd CIEIyeT
onpenensaTh B coorBercTBuM ¢ ykazanusamu CII 20.13330, npu »ToM 3HauUeHUe
Jorapu(pMHUUECKOTO JEKpeMEeHTa KoJeOaHUW [JIsi KOHCTPYKIUH MEIIeXO0IHBIX
MOCTOB W3 aJFOMMHHUEBBIX CIUIABOB MPOJIETOM 10 60 M cieayeT NpuHUMAaTh PpaBHBIM
0 = 0,22, nns mMocToB ¢ mposeroM Oosiee 60 M 3HaUeHHE JEKPEMEHTa ClIEeAyeT
ONPEIENATh B XOJ€ HAYYHO-TEXHUYECKOTO COMPOBOXKACHUS IPOESKTUPOBAHUS.

554 Pacuer cOOCTBEHHBIX KoOj€OaHHMM  MEMIEXOMHBIX MOCTOB C
dbyHIaMEeHTaMU Ha €CTECTBEHHOM OCHOBAHUHU CIEAYET BBINOJHATh C YYETOM
B3aUMOJICHCTBUS C TPYHTOM.

5.6 Hedopmanuu, nepeMenieHus, NPOA0JIbHBII npopuiab
KOHCTPYKIUI

5.6.1 BeprtukanpHblie ynpyrue nporuobl MPOJIETHRIX CTPOCHUHN MEIIEXOAHBIX
MOCTOB OT BPEMEHHOI Harpy3Ku He JoykHbI peBbimaTh 1/400 L, roe L — pacyernas
JUITMHA MPOJIETA, M.
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5.6.2 IlapameTpbl COOCTBEHHBIX KOJI€OAHHUI MEIIEXOHBIX MOCTOB CIEAYET
yCTaHaBJIMBATh B COOTBETCTBUU C MoJioxkeHusiMu yHkTa 5.48 CII 35.13330.2011.

5.6.3 [IIposieTHBIM CTPOEHHUSM TMEIIEXOHbIX MOCTOB CIEAYyeT 3a/aBaTh
CTPOUTEIBHBIA  TOIBEM, KOMIICHCUPYIOIIUNA  BepTUKaJIbHBIE  JehopMaliuu
MPOJIETHOTO CTPOCHUSI OT MOCTOSHHOM Harpy3ku. KoadgduiueHT HaleKHOCTH M0
Harpy3ke Mnmpu 3ToM npuHumaror ys = 1,0.

5.6.4 IIpoonbHBIN YKIIOH Ha MEIIEX0IHOM MOCTY HE JJOJIXKEH MpeBbIaTh S0
%o. Ilpyn HaNMWYMK TOPU3OHTAIBHBIX IUIOMIAOK JAJSl OTAbIXa YKJIOH JOIMYCKaeTCs
yBeanuuBaTh 10 80 %o MpH JJIMHE HAKIOHHOTO ydacTka 10 10 m.

5.6.5 Ha wmocrax, 0O KOTOpbIM TMpEAINoJaraeTcss MepeaBUKCHHIE
MaJIOMOOUJIBHBIX TPYII HACENEHUS, MPOJOJIbHBIM YKJIOH Ha MOCTY HE JOJDKEH
peBBIIATh 25 %o (TOMEPEUHBIN YKIIOH IO YCIOBUSM JBUKCHHS).

5.7 MocTOBOE MOJJOTHO MOCTOB M3 AJJIOMHUHHMEBBIX CILJIABOB

5.7.1 B MOCTOBBIX KOHCTPYKIMSX M3 aJOMUHUEBBIX CILJIABOB CJEIyET
IPUMEHATHh OPTOTPOIHBIE HACTUJIBI U3 MPECCOBAHHBIX MHOIOKaMEPHBIX NpoQuiieh
WIH IJTUT, IOJIKPEIUIEHHBIX peOpamMu KeCTKOCTH.

5.7.2 Ha nponeTHbIX CTPOEHUSIX U3 AJIFOMUHHUEBBIX CIUIABOB PEKOMEHYETCS
IPUMEHATHh TOHKOCJIOWHBIE MOJMMEPHBIE NMOKpHITHS B cooTBercTBUM ¢ ['OCT P
53627.

5.7.3 Ilpu OTCYTCTBUM BO3MOKHOCTH HCHOJIb30BAaHUS TOHKOCIIOHHOIO
MOJIMMEPHOTO TOKPBITUS KOHCTPYKUHUS JOPOKHOW OJEKIbl OPTOTPOIHOM TUIMTHI
MPOXOXKEH YacTH U3 QJIIOMUHUEBBIX CIJIABOB MOKET OBITh BBINIOJIHEHA C
YCTPOMCTBOM 3alIUTHO-CLETUISAIOMIETO ¢0s U ac(haabTOOETOHHOTO MOKPHITUS MPU
COOTBeTCTBYIOIEM oOOocHOoBaHuU B cooTBercTBuU ¢ CII 35.13330, a Takxke ¢
YCTPOMCTBOM JEPEBSHHBIX HACTUIIOB, 00paOOTaHHBIX 3aLIUTHBIMU COCTABAMH.

5.7.4 TomumHa acpanbTOOETOHHOIO TOKPBHITUA HA  AJIFOMUHUEBOMN
OPTOTPONHOM IUIMTE 3aBUCUT OT NApaMeTPOB OPTOTPOMHOW IUIATHI (TOJILIUHBI
JUCTa, IIara TMpOJOJIbHBIX pedep) W JobkHAa ObiTh He Menee 40 MM u3
acdanpToberonoB Tunos I, /I He Huxe mapku |l mo TOCT 9128.

Marepuan MOBEpPXHOCTH TOKPBITHSI U €ro CTPYKTYpy BBIOMpAIOT C
ko3pdunmentom crermieHus 0,6—0,75, odecniednBaeMbIM MPU JTIOOBIX MOTOTHBIX
YCIIOBHSIX.

JI1st 3aIMTHl HOKPBITUS OT OTCIIOEHUS U MOSBJICHUS TPEIIUH PEKOMEHIYETCS
OrpaHUYeHME NepeMelIeHnH 0T BO3IelcTBUS Koseca yoopouHoit TexHuku (10 kH ¢
K03 GUIMESHTOM HAACKHOCTH 10 Harpy3ke ys = 1,0):

a) mis nucrta Hactuiaa — 0,0033a, roe a — paccTosHHME MEXIYy CTEHKaMH
MPOJIOJIBHBIX pedep, M;

0) mis mposoabHBIX pedbep u monepeunsix Oanmok — 0,001L, rae L — mponer
MPOJIOJIBHOTO pedpa MM MOoNepeyHOn Oanku, M;

B) Pa3HOCTb MEpPEMEIICHUN MEXIY CMEXHBIMHU MPOJOJIBHBIMU peOpamMu He
JIOJKHA MPEBBIIIAT 2,5 MM.

5.7.5 IlposeTHble CTPOEHUS U MPOXOAbl OIPAKIAIOT IIEPUIAMHU BBICOTON HE
menee 1,1 M. KoHcTpykiuio nopy4yHeil BeIIOJHAIOT B cooTBercTBUM ¢ ['OCT P
51261 u CII 136.13330. KoHcTpykuus mnepusin JOJDKHA HMETh 3arloJIHEHUE,
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WCKITIOYAIONIEe BO3MOXKHOCTh TMAJEHUS TIEIIEXOJ0B C MOCTOBOTO COOPYXKECHUS.
Paccrosinus B cBeTy MeXIy 3JIEMEHTaMU 3aMl0JIHEHUS HE JOJKHBI mpeBbIaTh 150
MM.

5.7.6  Omnopbl KOHTAKTHOW CETU U OCBEILIEHHUS PACIIOIATaloT, KaKk MPaBUIIO, B
CTBOPE MEPUJT UM HA KOHCOJIAX TUIUTHI.

5.7.7 KoHcTpykuuu J1e(OpMAIIMOHHBIX IIIBOB JIOJDKHBI 0OECIIEYMBATH
NepeMeNIeHs] TPOJETHBIX CTPOCHUUW B 3aJaHHOM MHTEpBaJie TEMIlepaTyp u
UCKIIIOYaTh TMOMajaHue BOABI W TPsI3M HA  OMNOPHBIE TUIOMIAAKU U
HUKEPACTIONOKCHHBIE YacTH MOCTOBOTO coopyxeHus. [lpm mnpumeHeHun
KOHCTPYKITUH e(popMaIllmOHHBIX IIBOB, MPOITYCKAIOIINX BOMY, ITOJ HUMH CJIEAYyeT
yCTpauBaTh MOTIEPEUHBIE JTIOTKH C YKIOHOM He MeHee 50 %o B OHY WM 00€ CTOPOHBI
OTHOCHUTEIHPHO  OCH  TPOJETHOTO  CTpoeHus. [lpm  KOHCTpyHpOBaHHUH
neOpMAIIMOHHBIX ~ IIBOB  CIEAyeT IMpPEeayCMaTpuBaTh BO3MOXKHOCTh  HX
00CITy>KUBaHUS.

5.7.8 IIpoxoxyro 4acTh, Ha TOBEPXHOCTh KOTOPON MOKET MOIAa/laTh BOJA,
CJIelyeT MPOEKTUPOBATh C MOMEPEYHBIM YKJIOHOM He MeHee 20 %o. [IpoaonbHbIit
YKJIOH IOBEPXHOCTH CJIeIyeT IPUHUMATDH HE MeHee 5 %o, 32 UCKITIOUEHUEM YYaCTKOB
BBINTYKJIBIX ~ BEPTUKAIbHBIX KPHUBBIX, PACHOJIOKEHHBIX B 30HE BEPIIHUHBI
BepTUKaIbHON KpuBo. Ilpu mpomonsHOM ykioHe cBeimie 10 %o momyckaercs
YMEHBIIIEHUE TONEPEYHOro YKJIOHA TMPH YCJIOBUHU, YTO T'€OMETpUYECKas CyMMa
yKJIOHOB Oyzet He MeHee 20 %eo.

5.7.9 Bomay c mOBepXHOCTH MPOE3IKEH YACTH B TPOTYapOB CICTYET OTBOIUTH:

- mpu aauHE cOopa Boawl He 6osee S0 M — MO MPOJOIBHOMY YKJIOHY BIOJb
IOKOJISI TIEpUI CO COPOCOM BOABI IMONEPEYHBIMH BOJAOOTBOJHBIMU JIOTKAMH,
pacmoioKCHHBIMHA Ha KOHYCaX;

- TIpU JIMHE BojiocOopa 6osiee 50 M — cOpOCOM BOIBI TTO BOJIOCTOYHBIM TpyOam
B MECTax PacCIOJIOKEHUS OTOp;

- TIOTIEPEYHBIMH JIOTKAMH, YCTPAaWBAa€MbIMU B pPa3pbiBax IIOKOJS TMEPUI C
marom 6-12 m.

HeopranuzoBanHbiii cOPOC BOBI C MOCTOBOTO COOPY>KEHUS 110 BCEH €ro JJINHE
HE JIOMYyCKaeTCsl.

5.8 JKCITyaTAMOHHBbIE 00yCTPOHCTBA

5.8.1 [Ilpu mpoeKTHPOBaHUM IKCIUTyaTallMOHHBIX OOYCTPONCTB MOCTOB C
KOHCTPYKIUSIMA W3 aJFOMUHHUEBBIX CIJIABOB CJEAYET OCYLIECTBISATh, KakK s
CTaJIbHBIX MOCTOB, B COOTBETCTBMU C YKazaHusMu nyHkTOB 5.80-5.92 CII
35.13330.2011.

5.8.2 Jlna obGecnieueHust Oe30MacHBIX YCJIOBUH TPU OCMOTpPE B Ipolecce
HKCILTyaTallMK CIeAyeT YyCTPauBaTh MPOXO/bl, JECTHUIIbI, IEPUIIbHBIE OTPAXKICHUS
(BeIcOTOI HE MeHee 1,1 M), CMOTpOBbIE MPUCTOCOOIEHUS, KOTOPbIE MOTYT OBIThH
BBIIIOJIHEHBl W3 QJIIOMUHHEBBIX CIUIaBOB. 3@ HCKIIOYEHHEM BPEMEHHBIX
MPUCTIOCOOJICHN, HE0OXO0AMMO oO0ecreynBaTh 3allUTy B MECTaX KOHTAaKTOB
CAITIOMUHHUH — CTAJIb), «ATIOMUHHUHN — KeIe300€TOHY.
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5.8.3 Ha memexomHbIX MOCTaX JIOJDKHO MPEAYCMATPUBATHCS CTAITMOHAPHOE
AIIEKTPUYECKOE OCBEIICHUE.

5.8.4 KoHCTpYKIMM MOCTOB M3 aJFOMUHHUEBBIX CIUIABOB JIOJKHBI OBITH
3a3eMJIEHEL.

5.9 ABTOpPCKMI  HAA30p, HAYYHO-TEXHHYECKOE CONPOBOKIEHUE
CTPOUTEIHCTBA 1 MOHUTOPHUHT

5.9.1 ABTOpcKHMH  Hag30p,  HAYYHO-TEXHUYECKOE  COIPOBOXKICHUE
ctpoutenscTtBa (HTCC) m MOHHUTOPHHI CleyeT BBINOIHATH B COOTBETCTBUU C
ykazaausimu CIT 246.1325800, mynkTos 5.93-5.96 CII 35.13330.2011.

5.9.2 B cootBerctBuu ¢ ['OCT 27751 xoHTposip KadecTBa pa3pabOTKH
IIPOEKTa OCYIIECTBISIETCS:

-mis knacca  KC-3  (OBBIMIEHHBIA  YPOBEHb  OTBETCTBEHHOCTH) — —
OpraHu3alyen, OTIIMYHOM OT TOM, KOTopast pa3padaThiBajia MPOEKT;

- kiacca KC-2 (HopMasnbHBI ypOBEHb OTBETCTBEHHOCTH) — BHYTPH
OpraHu3aluy, paszpaOoTaBIIed NPOEKT, JHUIAMU, KOTOpPblE HE Y4YacCTBOBAJIU B
pa3paboTKe IpoeKTa.

5.9.3 B cootrBerctBun ¢ I'OCT 27751 koHTpoIb KauyecTBa CTPOUTEIIHHO-
MOHTa)KHBIX pabOT OCYIIECTBIISETCS:

- st knacca KC-3 (MOBBIIEHHBINM ypOBEHb OTBETCTBEHHOCTH) — TpEThed
CTOPOHOM;

- nist kiacca KC-2 (HopMalibHBIN YpOBEHb OTBETCTBEHHOCTH) — I10 MPaBHUJIaM
OpraHu3alyy, OCYLIECTBISIOIENH CTPOUTETBCTBO.

5.9.4 [Ilpu mpuemke B SKCILTyaTalldi0O MOCTHI W3 ATIOMHUHHEBBIX CIIJIAaBOB
cieayer oOcCienoBaTh M WCHBITHIBATH B COOTBETCTBUU C TpeOoBanusimu CII
79.13330.

5.9.5 OoO0ecneuenne HaIESKAIIETO KayeCcTBA M 0€30MACHOCTH IEMIEXOIHBIX
MOCTOB H3 QIIOMHHHUEBBIX CIUIABOB OCYILECTBIIIETCS IIyT€M IPUMEHEHUS
COBPEMEHHBIX TEXHHYECKMX PEIICHHWH, Hay4YHbIX METOJOB IIPOrHO3a W
IIPOBEICHUEM MOHUTOPHUHIA B XOJI€ SKCIUTyaTal1u.

Pemenne TEXHWYECKHX BOIPOCOB, BO3HHUKAIOIIMX HA BCEX CTaaMsIX
XKU3HEHHOro IMKIa, ocymiectisiercs no nporpamme HTCC, HeoOxonmMocTb
IIPOBEICHHUSI KOTOPOI'O OINpPEAENSIETCS T'€HEPATBHBIM IPOEKTUPOBIIUKOM U
OopraHamMu 3KCIEPTU3bI IIPOEKTA.

6 Harpy3ku u Bo3aeiicTBusI

6.1 IHocTosiHHBIC HATPY3KH U BO3ACHCTBUS

6.1.1 TIlocTosiHHBIE HArpy3Kd M BO3JCUCTBHUS CIEAyeT NPUHUMATh B
COOTBETCTBHHM C yKa3aHusiMU MyHKTOB 6.4—6.10 CII 35.13330.2011.

6.1.2 Ilpu omnpeneneHun COOCTBEHHOTO Beca KOHCTPYKIMU —CIETyET
JOTIOJTHUTENBHO YUYUTHIBATh BEC CBApHBIX MIBOB — 1,5 % Beca KOHCTPYKIIMHU U BeC
6ontoB — 8 % Beca koHCTpyKuuu. Bec npodunedt, TpyO 1 JIUCTOB (IUIUT) ClEAyeT
ONPENENATh M0 JAHHBIM COOTBETCTBYIOLIMX CTaHAAPTOB.
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6.2 BpeMeHHbIe HArPY3KH OT MENIeX0A0B M TEXHUKH 00C/IYKMBAHUSA

6.2.1 BpeMeHHbIC HArpy3Ku OT TEIHIEXO0JI0B U TEXHUKU OOCITYKUBaHUS IS
MENIEXO0THBIX MOCTOB U3 ATFOMUHHUEBBIX CIUIABOB CJICTyeT MIPHHUMATB.
a) JJI BEPTUKAJIBHON paBHOMEPHO pacrpeieicHHoi Harpy3ku — 4,0 kl1a;
0) BepTHKAIBHON ¥ TOPU3OHTAIBHOM — Tipu pacuere nepuia 1,0 kH/m;
B) COCPEIOTOUYCHHBIX MABJICHUN, YYUTBIBAEMBIX TNPH OTCYTCTBHUH JAPYTUX
Harpy3o0K:
1) Beptukaiibaoro — 10,0 kH ¢ mtomiaakoi pacipeaeneHus OT KoJieC TEXHUKA
obcyxupanus 0,015 m? (0,15%0,10 m),
2) BEpTUKAJIBHOTO WM TOPU30HTAIBHOTO MPH pacuere nepusi Moctos — 1,27
kH.
6.2.2 Jlunamuyeckue kodhduimeHTs 1 + | K BEpTUKAIBHBIM TOJIBHXKHBIM
Harpy3KaMm JJIs MemeX0IHbIX MOCTOB ciieyeT nmpuHuMath 1 + p = 1,0.
6.2.3 KosdduimeHTs HaCKHOCTH 1O HATPY3KE i K BpEMEHHBIM Harpy3kam
U BO3/ICHCTBUSIM MPUHUMAIOT:
a) K pacrpeIeICHHbIM Harpy3KaM JJIsl EeIIeX0IHbIX MOCTOB — 1,4;
0) K coCpeIOTOYeHHBIM Harpy3kam Ha nepuia — 1,0;
B) K JIaBJICHHUIO OT KoJjieca TeXHUKHU oOcyxuBanus — 1,0.

6.3 IIpouyne BpeMeHHbIe HATPY3KHM U BO3/1eHCTBUA

6.3.1 IIpoune BpeMeHHBIC HArpy3KH W BO3JCHCTBHS ClieyeT NMPUHUMATH B
COOTBETCTBHHM ¢ ykazaHusmu pasaena 6 CII 35.13330.2011.

6.3.2 Kosddumments TuHAMIYHOCTH MIPH pacueTax Ha BETPOBYIO HATPY3Ky
CIEAYET MPUHUMATh B cOOTBETCTBUU ¢ ykazaHnusamu CII 35.13330 u CII 20.13330.

6.3.3 HopmartuBHOe TemmepaTypHOE KIMMaTHYECKOE BO3ICHCTBHE CIEIyeT
YUUTHIBaTh MPHU pacyere MepeMElIeHU B OMOPHBIX YacTAX U AepopMalMOHHBIX
mBaxX, IMpH OINpPEAETICHUN HanpsKeHHO-Ae(OPMUPOBAHHOIO COCTOSIHUSL B
CTAaTUYECKU HEOIPENETUMBbIX CHCTEMax, NP KOMOMHUPOBAHUU KOHCTPYKIIUI
COCTaBHBIX AJIEMEHTOB U3 Pa3HbIX MAaTEPHUAJIOB.

3HaueHue KOdPPUIMEHTa JTUHEHMHOrO pacIlMpeHUs aFOMUHUEBBIX CILJIaBOB
clielyeT IPUHUMATh B COOTBETCTBUU C MPUIIOKEHHEM A.

CpenHIor0 1o CEUYEeHUI0 HOPMATHUBHYIO TEMIIEPATYPY HJIEMEHTOB UJIH UX YacTe
JIOTTYCKAeTCsl MPUHUMATh PaBHOM HOPMATHUBHOM TeMIiepaType Hapy>KHOTO BO3IIyXa
B 1000€ BpeMms Toja.

B kadectBe pacueTHON 0O0ECHEYEHHOCTH CpEeAHEH TeMmIepaTrypbl BO3yXa
HanOoJIee XOJ0IHOM MATUAHEBKH B pallOHE CTPOUTEIHCTBA TPUHUMAIOT:

0,92 — nnst GETOHHBIX U KEJIe300€TOHHBIX YaCTeH KOHCTPYKIIHM;

0,98 — niis cTanbHBIX, U3 ATIOMUHUEBBIX CIJIABOB, MOJUMEPHO-KOMITO3UTHBIX
MAaTEPHUAJIIOB YaCTEN KOHCTPYKLIMI COCTABHBIX JIEMEHTOB.

6.4 Coyeranusi HArpy3oK

Coueranus HAarpy3ok cCJICAYCT IPUHUMATb B COOTBCTCTBHU C YKaA3aHUIAMU

nyHkToB 6.1-6.3 CIT 35.13330.2011.
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7/ BeTOHHBIE U Ke1e300eTOHHbIE YaCTH KOHCTPYKIUH

7.1.1 OcHoBHbIE pacueTHble TpeOOBaHUS K OCTOHHBIM U KEJIE300€TOHHBIM
Y4acTsAM KOHCTPYKIIMI MOCTOB M3 aJIIOMUHHMEBBIX CIIJIABOB HEOOXOJIUMO COOJII0/IaTh
B cootBeTcTBHH ¢ CIT 35.13330.

7.1.2 He nomyckaercsi HEOCPEACTBEHHBIN KOHTAKT MEXIAY ATIOMUHHUEM H
)Kee300€TOHOM. YYaCTKU MPUMBbIKaHUS KOHCTPYKIIMH U3 aTIOMUHUEBBIX CIIJIaBOB
K O€TOHY JOJKHBI OBITH 3amuiiieHsl B cootBeTcTBUU ¢ CIT 28.13330.

8 KoHCTpyKIIMH U3 aJIIOMUHHEBBIX CIJIABOB
8.1 O01He MoJI0KeHUus

8.1.1 Ilpm mNPOEKTUPOBAHWHM KOHCTPYKIIMH MOCTOB U3 aJTIOMHUHHUEBBIX
CILUIABOB HEOOXOUMO:

- BBIOMpaTh ONTUMAJIbHbIE B TEXHUKO-DKOHOMHUYECKOM OTHOIIECHUU CXEMBI,
CUCTEMbl U KOHCTPYKIIMM TMPOJICTHBIX CTPOCHUMN, pallMOHANIbHBIE U 3(PdEKTUBHbBIC
CEUCHMS DJIEMEHTOB, PO TpoKaTa ¥ MAPKH AIFOMUHUEBBIX CILJIABOB;

- o0ecrieunBaTh ~ TEXHOJIOTMYHOCTh  KOHCTPYKIIMM  TpPU  3aBOACKOM
M3TOTOBIIEHUH U MOHTAXE;

- IpeIycMaTpuBaTh YHU(DUKAIIMIO AeTalIeH, Y3II0B, COEAMHEHU, OTIIPABOYHBIX
Mapok, npoduiiel mpokaTa ¢ MUHUMAaIbHOM HOMEHKJIATYpOM U MUHHUMAIbHBIMU
OTXOJaMHU IPU PACKPOE;

- IPUMEHATh OTIPABOYHBbIE MapKH M YKPYIMHEHHbIE MOHTAKHBIE OJIOKU
MaKCHUMAaJIbHOM 3aBOJCKOW TOTOBHOCTH C MHHUMAJIbHBIMU OObEeMaMH paboOT Mo
00pa30BaHUIO COCTMHEHUN HA MOHTAXKE;

- Ha3HayaTh JONYCKH Ha JIMHEWHBIE pa3Mepbl U TE€OMETPUYECKYIO (OpMy
OTIPAaBOYHBIX ~ MApOK, MCXOJi B TEPBYIO ouepedAb U3  o0ecrnedyeHus
OecrnpensaTCTBEHHOW U HETPYJOEMKON COOMPAEMOCTH KOHCTPYKIIMI HA MOHTaXe;

- IpelycMaTpuBaTh TMPUMEHEHHWE HauOojee HAACKHBIX HSKOHOMHUYHBIX H
HETPYJOEMKUX 3aBOJICKUX U MOHTQXXHBIX COCAMHEHUI: CBApHBIX, (DPUKIIMOHHBIX,
OONTOBBIX, IMAPHUPHBIX U KOMOWHUPOBAHHBIX ((PPUKIIMOHHO-CBApHBIX U
OONTOCBApHBIX);

- obecreunBaTh BO3MOXKHOCTH OCMOTpa, YXOJla M PEMOHTa KOHCTPYKITUH;
UCKJIIOYaTh B JJIEMEHTAaxX, y3JaX U COCJUHEHUSX 30HbI, B KOTOPBIX BO3MOKHO
CKOILJICHHUE BOJIbI U APYTUX 3arpsi3HEHUN;

- IpeyCMaTpUBaTh JPEHAKHBIE OTBEPCTHUS B MECTaX CKOIUIEHUS BOJIBI,
MPOBETPUBAHUE BHYTPEHHUX 30H W TEPMETHU3AIMI0 TOJHOCTHIO 3aMKHYTBIX
npoduiei, 3IEMEHTOB U 0JIOKOB;

- yKa3blBaTh B JOKYMEHTAI[MM KOHCTPYKIMH Metaummueckux (KM): mapkwu
QJTFOMUHUEBBIX CIIJIABOB U TPEOOBAHUS K HUM, B TOM YHCJI€ COCTOSIHUSI TIOCTaBKH, B
COOTBETCTBHHM C JICUCTBYIOIIMMH HOPMATUBHBIMU JIOKYMEHTAMU; TUIIBI U Pa3Mephl
3aBOJICKMX U MOHTa)KHBIX CBApPHBIX COCIMHEHUH, YIaCTKH CBAPHBIX IIBOB C MOJIHBIM
MPOTLIABIICHUEM TOJIIIMHBI IETAJN; YTJIOBBIE BBl C POCITYCKAMHU; CTIOCOOBI 3aIUTHI
oT kopposuu. Jlokymentauuss KM nomxHa comepkate BCe JaHHBIE MUIA 3aKa3a
METaJUIONpOoKaTa, METU30B, e(HOPMAITMOHHBIX IITBOB, OTIOPHBIX YaCTEH, 3alTUTHBIX
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U TUAPOU3OJSIIMOHHBIX MATEPUAIOB, NPH ITOM K YHUCTY TOTPEOHBIX METH30B
cienyeT n00aBisaTh 5 % Ha yTEepro U MOBPEKICHUS.

8.1.2 Tun wucnogHeHUs CTaJbHBIX  JJIEMEHTOB  KOMOWHHUPOBAHHBIX
CTaJICATIOMHUHUEBBIX MOCTOB B 3aBUCIMOCTH OT 3HAYCHHS PaCUCTHON MHHUMAJIBHON
TEMITepaTyphl CJICyeT Ha3HAYaTh B COOTBETCTBHUH C TaOnHICH 8.1.

Tabauma 8.1

Pacuernast MunnManbHas temrneparypa, °C Tun ucnonuenus
o —40 BKIIOUYHTEIBLHO OOb1yHOC
Hwuxe —40 1o —50 BKITIOYUTENHHO CeBepnoe A
Huxe —50 Cesepnoe b

8.2 MatepuaJibl 1J1s1 MOCTOBBIX KOHCTPYKIMIA M COeAUHEHMU I

8.2.1 Jlnsg MOCTOBBIX KOHCTPYKIMH CIIEyeT NMPUMEHSTH JePOpMUPYEMbIC
QIFOMUHUEBbIE CIUIABBI MAPOK U COCTOSIHUM, YKa3aHHBIX B Tadsuiie 8.2.

['eomeTpudeckue pasMepbl MOCTaBISEMBIX TMONyhaOpUKAaTOB yKa3aHbl B
CTaH/JapTax, MepEeYUCICHHbIX B TabmuIe 8.2.

Hedbopmupyemble  aTlOMHUHHEBBIE  CIUIABBl  JICTSATCA HA  TEPMUUYECKH
yIpOYHSiIEMbIE CIUIaBhI (B HACTOSIIEM CBOJIe MpaBmil — ciiaBbl AJ/[35 u 1915) u
TEPMUYECKH HEYIMPOYHSEMbIE CIUIaBbl (B HACTOSIIEM CBOJE IMPAaBWJI — CIUJIABBI
AMr2, AMr3, 1565u4).

CocTostHMSI CIJIAaBOB  YKa3bIBAIOTCSI B CTAHAApTaX Ha KaXKIbIM BUJ
nostydabdpukara: JUCT, IIUTa, Npoduib, Tpyda, NPyTOK.

B Hacrosimiem cTaHaapTe NpUMEHEHBI CIEAYIOIINE COCTOSIHUS TTOCTaBKU: 0e3
TepMUYECKON 00paboTkM — ©0e3 0003HaueHHs, OTOAOKEHHOEe — «My,
NOoJyHaraptoBanHoe — «H2», 3akaneHHOe M €CTECTBEHHO cocTapeHHoe — «T1»,
3aKaJICHHOE U UCKYCCTBEHHO COCTAPEHHOE HAa MAaKCHUMAJIBHYIO TPOYHOCTB — « T 1».

O0o03HaueHNe COCTOSIHUS MPOCTABIISIIOT cpa3y MOcjie HAMMEHOBAaHUS CIUIaBa,
Hanpumep 1915T1. OtcyrcTBue 0003HAYEHUS COCTOSHHS TIOCIIE MapKH CIllaBa
O3HAYaeT COCTOSTHUE MaTepualia «0e3 TepMUUECKO 00pabOTKM.

[Ipu Temmneparype »skcruryatauuu Bbime S50 °C  nansg pacyeTHOro
CONMPOTHUBJIEHUS BBOJAT MOHIKAOIIMHN ko3P dunuent ¥ = 0,9.

Tabmauma 8.2
Kararie [IpeccoBanHbie MosyhadpruKaThl
Bun monydabpukara | 100ayhadpukarsl p yadp
Jucter | Ilnuter [Ipodpunu TpyOsl IIpyTkn

Mapxka | Cocrostaue | TOCT | TOCT | TOCT | T'OCTP | TOCT |ITOCTP | T'OCT
crulaBa | marepuana | 21631 | 17232 8617 56282 18482 | 56282 21488

bes 1/0 + + + - + _ +
AMrI2

M + — + — - - —

18



CII 443.1325800.2019

H2 + — — — — — —
bes 1/0 + + + — + _ +
AMTr3 M + - + — + _ +
H2 + — — — — — —
bes 1/0 + + + — + _ +
1565q*

M + + + — + — +
T - - + — + — +

AJI3S
T1 - - + — + - +
T + — + + + + +

1915
Tl - - - + - + -

* CocrosiHust Matepuana st monyhadbpukaro u3 cruiasa 15654 o [3].
[pumeuanue— «bes31/0»— 6e3 Tepmirdeckoit 00padoTku. OO03HAUCHIS COCTOSHI MaTepraa (COCTOSHIHA
MOCTaBKHM) — cM. B 8.2.1, msAThIi ab3all.

8.2.2 AJOMUHHEBBIC CIUIaBbI, MpPUBEACHHBbIC B Tadiuie 8.2, cieayer

HCIIOJIB30BAaTh B 3JICMCHTAX MOCTOBBIX KOHCTpYKHPIfI, YKa3aHHBIX B Ta6JII/III€ 8.3.

Tabnuna 8.3
CnnaB O6sacTh NpUMEHEHUs AHTHKOPpPO3HOHHAS 3aIlNATA
AMrI2, JIucTtel U TpOo(UITM HACTHIIA MOCTOBOTO O0s3arenbHa TOIBKO B MeCTax
AMr3 MOJIOTHA; BO3MOKHOT'O HEMOCPEACTBEHHOTO
3JIEMEHTHI OTPAKICHUS U TIEPHIT KOHTaKTa C aHTUTOJIOJIETHBIMU
peareHTaMu 3JIEMEHTOB U3 CTaJH U
xKene300eToHa
15654 Hecymune KOHCTPpYKIIUHU MPOJIETHBIX O0s13arenbHa TOIBKO B MeCTax
CTPOEHHUI U OPTOTPONHBIX IIJIUT, B TOM BO3MO>KHOT'O HEMIOCPEICTBEHHOTO
quCiIe IPU UCTI0Ib30BAHUM CBAPHBIX KOHTaKTa C aHTUTOJIOJIETHBIMU
COCIMHEHNH; peareHTamMu
JMCTHI U TPO(UIN HACTHIIA MOCTOBOTO
MOJIOTHA
AJ135 Hecymue KoHCTpyKIIMY MPOJIETHBIX Obs3arenbHa
CTPOCHUH, OPTOTPOITHBIX ITHT U
OTpaX/IEHUH MEeNeX0THbIX U
MEMIEXOIHBIX MOCTOB C BEJIOI0POKKaAMHU,
HE UMEIOIINX CBAPHBIX COCMHEHUH, ITPH
nposietax 10 S50 m;
JIOITYCKAeTCsl U3TOTOBJIEHNE CBAPHBIX
y3JI0B KOHCTPYKLIMU Ha 3aBOJIE MIPU
YCIIOBUH TIOBTOPHOH 3aKaJKU TOTOBOTIO
y3ia;
npod I HACTUIIa MOCTOBOTO MOJIOTHA;
3JIEMEHTBI OIPaXK/I€HUS U TepU
1915 Hecymune KOHCTpyKIIMU ITPOJIETHBIX B cocrosiuuu T o0s13aTenbHA TOBKO B

CTPOEHHH, OPTOTPOIHBIX ILIUT U
OTpaXkJACHUH, B TOM YUCJIIE IIPU

MECTax BO3MOXHOI'O
HCMMOCPCACTBCHHOI'O KOHTAKTA C
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VCII0JIb30BAaHUU CBAPHBIX COETUHEHUI AHTUTOJIOJIETHBIMU peareHTaMu
AIIEMEHTOB M3 CTaJIU U JKeJIe300€TOHa,
B coctosiHuM T1 aHTUKOpPpO3HOHHAsS
3aluTa He Tpedyercs

8.2.3 Bunbl nonydaOpukaToB U3 aJIOMHUHUEBBIX CILJIABOB JJII MOCTOBBIX
KOHCTPYKIIMH ClelyeT NMpUHUMATh mo Tabmuie 8.2. I[IpuMeHsATh Apyrue BUIBI
noypaObpuKkaToB M3 CIUIABOB, OOECIICUMBAIONINX TpeOyeMble XapaKTEPUCTHKU
MIPOYHOCTH, KECTKOCTH, JTOJITOBEYHOCTH U APYTHX CBOUCTB, CJIEyeT Ha OCHOBAHHUH
CTaHJapTOB HAa COOTBETCTBYIOIINE BHUJIBI CILTABOB.

8.2.4 Ilpu aproHoayroBoi cBapKe KOHCTPYKIUH W3 aFOMUHUEBBIX CIIJIABOB
CJIEIyeT B 3aBHCHUMOCTH OT CBapMBAaeMOTo CruiaBa (CM. TaOiuiy 8.2) mpuUMEHSTh
npoBosioky no 'OCT 7871 u3 cnnmaBoB mapok CBAMr3, Ce1557 u CBAMI6I,
YIOBJIETBOPSIOIIMX O XUMU4eckomy coctaBy TpeboBanusam ['OCT 4784, u apron
BbIcIIEro i nepsoro copra nmo 'OCT 10157.

8.2.5 bonrtel, raiiku, maiObl, BUHTHI M 3aKJENKH CJICAYeT NMPUMEHATH B
cooTBeTcTBUM ¢ TyHKTamu 9.7, 5.8 CII 128.13330.2016, ankepHbie OOATHI — IO
NyHKTY 5.9 ykazaHHOT0 CBOja IIPaBUJI.

B KOHCTpYKIMSIX M3 aTIOMHUHHEBBIX CIIABOB COCJIMHCHUS, BBIIOJHEHHBIC C
HCIIOJIb30BaHUEM OIIMHKOBAHHBIX KPEIMEKHBIX AJIEMEHTOB, CIIEIyeT OKPAaCUTh BO
n30exaHue KOPPO3UHU Kpereka.

8.2.6 @usnueckue XapaKTEPUCTUKU  ATIOMUHHMEBBIX  CIUIABOB IS
CTPOUTEIBHBIX KOHCTPYKIUH CIIeTyeT MPUHUMATH 10 TIPHIIOKEHUTO A.

8.3 PacueTHble XapaKTEePUCTUKH MATEPUAJIOB U COeIMHEHHN I

8.3.1 3naveHue pacuyeTHOTO COMPOTUBICHHUS ATIOMHUHHEBBIX CIUIABOB IPH
pacTsSHKEHUH, C)KaTUM W u3rube R cinegyer mpuHUMAaTh paBHBIM MEHBILIEMY M3
3HAYEHUN pPACUYETHOTO COMPOTHUBJIEHUS IO YCIOBHOMY Mpeneny Tekydyectu R, u
pPacyeTHOro0 COIMPOTHUBICHHUS MO BPEMEHHOMY CONPOTUBIEHUIO Ry C ydeTom
BIIMSHUSA TEMIIEPATYPBI DKCILTyaTallUu:

Ry = Ryn Yt /Ym;
Ru = Run Yt/(YmYu),

rne Ryn — HOpMaTUBHOE CONMPOTHBIICHUE ATIOMHUHHEBOTO CIUIaBa, MPUHUMAaeMOe
PaBHBIM 3HAYCHHIO YCJIOBHOTO TMPeeIia TEKy4eCTH Gp 2 TIO CTaHAApTaM U
TEXHUYECKUM yCIIOBUSIM Ha AJIIOMUHUEBLIEC CIIABbI;

Run — HOpPMaTMBHOE CONPOTUBIICHHWE aTIOMHHHEBOTO CIUJIaBa pa3phiBY,
NPUHUMAEMOE DPABHBIM MHUHUMAJILHOMY 3HAYEHUIO BPEMEHHOTO
COTMPOTHUBJICHUSI Gp 1O CTaHAApTaM M TEXHUYECKUM YCJIOBHUSM Ha
ATFOMUHUEBBIE CIUIABHI,

Ym = 1,2 — k03 pduUIMeHT HaAS)KHOCTHU IO MPOYHOCTH MaTepHAaIa;

Yw = 1,45 — xosdduiMeHT HaIEeKHOCTU 10 NPOYHOCTH Marepuaia IpHu
ornpeaeneHny R Mo BpeMEeHHOMY CONPOTUBIIEHUIO;
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Yt — KO(DPUIIMEHT BIUSHUS TEMIEpaTypbl Ha pacyeTHOE COMPOTUBIICHUE
(8.2.1).

PacueTHbie 3HAauYEHWs COMPOTHBICHUS (PAcUETHBIE COMPOTUBIICHUS) IS
pacyeTHBIX TeMIepatyp Hapyx)Horo Bo3ayxa oT mioc 50 °C no munyc 65 °C s
neopMUpPYEMBIX aIFOMUHUEBBIX CIUIABOB,
00paboTKOM, TIpUBEACHBI B TaOmuIEe 8.5, I YHOPOUHIEMBIX TEPMHUYECKON
00paboTKoM — MpuBEICHBI B Tabnuie 8.6, Mg T — B Tabuuie 8.7, Ipu 3TOM
pacyeTHbIe COMPOTHUBJICHUS CIBUTY U CMSITHUIO YCTAHOBIIEHBI B COOTBETCTBUU C
Tabune 8.4 ¢ OKpyIJieHHeM 3HAaUeHUN pacyeTHBIX CONpoTUBIeHUM 10 5 MITa.

HE VYIOPOYHSEMBIX TEPMHUYECKOU

TaOnuma 8.4
Hanpsoxennoe cocrosinue Pacuetnoe conporuBieHue
PacTsokenune, coxaThe U U3ruo R
Cnur Rs =0,6R
CwmsiTHe TOpLIEBOI MOBEPXHOCTH (IIPU HAJTMYUU IPUTOHKH) Rp=1,6R
MecTHOE CMATHE TP IJIOTHOM KaCaHUU Rip =0,75R
Tabnuua 8.5
PacueTHOE conpoTHBIIEHHE TEPMHUYECKH HEYIPOUHIEMBIX alFOMHUHUEBBIX CIUIABOB,
MlIla
Hanpsixennoe O6o3na- | AMr2M AMrimM 15654M A11;/12r 2 Al;I/IZF 3
COCTOSIHUE YeHHe
Jucre, [pyTtkn [podumu
MPYTKH, PYTIH, TpyOs! | JlucTsr P > | Jluctel | Jluctel | Jluctsl
npoduIu MPYTKH
ripodun
Pactsoxenue R
C)KaTHe U M3rud 50 65 60 65 155 145 120 140
Casur Rs 30 40 35 40 95 90 70 85
Cwmsarue TopueBoit
MOBEPXHOCTH
Rp
(pn HANTMYMH
MIPUTOHKH) 80 105 95 105 250 235 190 225
CMmsTHE MECTHOE
IIPH TIOTHOM Rip
KacaHUH 35 50 45 50 115 110 90 105
Tabnuna 8.6
PacdeTHoe cONpoTHBIIEHHE TEPMHUYECKH YIIPOYHIEMBIX ATFOMUHUEBBIX CILIABOB,
MITIa
Hanpsxennoe O6o03Ha- AJI35T AJI35T1 1915T* 1915T1
COCTOSIHHE YeHHE Tpodmm, | Tipodum, [Ipodwmn, | Jlucter
TpyOs1 Tpy6s1 | JIucTs TpYOBI,
PYTKA PYTKA
HIPYTKH
PacTtsxenue, R
ciKaTHe 1 U3rHG 85 90 180 155 | 160 180 205
Crpur Rs 50 55 110 90 95 110 125
CMiTHE TOPIICBOM
MTOBEPXHOCTH Rp
(pu HANTMYHH 135 145 290 245 255 290 330
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MIPUTOHKH)

CwMsTHEe MECTHOE
MIPH TJIOTHOM Rip
KacCaHUH 65 70 135 115 120 135 155

*R =220 MIla — s npoduiieit u Tpy6 uepes 3 mec nocine npeccoBanus; R = 230 MIla — s npoduneit u Tpy6 uepes
6 Mec nocJjie IPeccoBaHuUsL.

Tabauma 8.7

PacueTtnoe conporusnenue mid mwinrt, Mlla
AMr3M | 1565aM | 1915T
Hanpsixennoe O603Ha- Tommuna, Mmm
COCTOSHNE UCHHC | or 11 g0 | cB.25m0 |or 11 go | cB.25 m0 | cB. 50 0O
25 80 25 50 go |or!la020
BKJTIOU.
BKJIFOU. BKJIFOU. BKJIOY. BKJIIOY. BKJIOY.
Pactsokenue, cxkatue u
n3rud R 60 50 145 145 140 160
Casur Rs 35 30 90 90 85 95
Cwmsrue TopueBoit
MTOBEPXHOCTH (TIpH R
HAJIWYHUU IPUTOHKH) P 95 80 235 235 225 255
CwmsATue MecTHOe NpU
IJIOTHOM KacaHUM Rip 45 35 110 110 105 120

[Ipy TPOEKTUPOBAHMU OTPAKAAOIMNX KOHCTPYKIUN U3 aFOMHUHHEBBIX
criaBoB Mapok AMr2, AMr3 u 15654 (coctosiHMe MaTepralna — OTOXOKeHHOe M u
noyiyHaraproBanHoe H2) pacueTHble CONpOTUBIIEHUS NMPU U3THOE, PACTIKEHUU U
CKaTHH clieyeT yBenuuuTh Ha 10 %:

- I Tpo(UIMPOBAHHBIX JIMCTOB M 3aMKHYTBIX IOTOHHBIX 3JEMEHTOB, Y
KOTOPBIX JUIMHA TUIOCKUX MPSIMOJUMHEHHBIX y4acTKOB HE MpeBbimaeT 50 ToaIMH
HCXOJHOM 3arOTOBKHU;

- TpoUIMPOBAHHBIX, XOJOAHOTHYTHIX TIOTOHHBIX 3JIEMEHTOB, €CIU OHHU
3aKaHYMBAIOTCS J€(OPMUPOBAHHBIM YYacTKOM, W IUIOCKHX YYacTKOB, JJIMHA
KOTOPBIX HE MpeBbIaeT S0 TOMMMH NCXOAHOM 3arOTOBKH.

[Ipn pacuere KOHCTPYKUUW CIEAYET YUYUTHIBATh KOADPUIIMEHTHI BIUSHUS
U3MEHEHHUSI TeMmmeparypbl i M KOG UIIMEHTH YCIOBUU pPabOThI 3JIEMEHTOB
AIIOMUHUEBBIX KOHCTPYKIMH Y, HOpuBeaeHHble B 8.2.1 u Tabmuue 8.11
COOTBETCTBEHHO, a TaKXke KOd()DPUIMEHTh HAAEKHOCTH MO HA3HAYEHUIO 7n,
npUHUMaeMbIe coriacHo [1].

OTHeceHne 00bEKTa K KOHKPETHOMY YPOBHIO OTBETCTBEHHOCTH MPOBOAMUTCS
reHEePaAJIbHBIM ITPOEKTUPOBIIUKOM IO COTIACOBAHMIO € 3aka3yukoM coryiacHo ['OCT
27751.

3a pacueTHyIO TeMIepaTypy B pailoHE CTPOMUTENLCTBA CJIEAyeT NMPUHUMATh
TEMIEPATypy Hapy>KHOTO BO3/1yXa Hauboee XOJI0IHBIX CYTOK C 00€CTI€YeHHOCThIO
0,98, onpenenennyto cornacuo CIT 131.13330.

8.3.2 PacueTHbIe CONTPOTUBJIEHUS CBAPHBIX IIBOB [JISl PACYETHBIX TEMIIEPATYP
ot toc 50 °C no munyc 65 °C npuBenens! B Tabaumax 8.8 u 8.9.
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PacuetHoC COIIPOTUBJICHUC CBAPHLIX HIBOB, BLIIOJHCHHBIX apFOHOI[YFOBOﬁ

CBapKou ¢

bu3nIeCKUM

KOHTPOJICM

KadyCCTBa

ImBa

rammarpaupoBaHueM, yIbTpa3BYKOBOM JedekTockonue u ap.),
MPUHUMATH JJISI TEPMUYECKHU HEYITPOUHSAEMbIX AJIFOMUHUEBBIX CIIABOB 10 TA0JIUIIE

8.8 1 ;1 TepMUYECKH YIIPOYHSEMBIX CILJIaBOB — 10 Tabsmiie 8.9.

(peHTreHo-

Ciacaycer

JI7isi CBapHBIX CTBHIKOBBIX INBOB, PaOOTAIONIMX HAa PACTKCHHUE, KAUYeCTBO
KOTOPBIX HE KOHTpOJIUpyeTCcs (U3NYCCKMMH METOJAMHU, 3HAUCHHUS PaCuCTHBIX
compoTuBieHUH no Tabimiam 8.8 u 8.9 cnexyer ymHoxath Ha 0,8.

Tabnuma 8.8

PacueTHOE CONpPOTHBIICHUE CBAPHBIX IITBOB
TePMHUUYECKN HEYIIPOUHIEMBIX aTFOMHHHEBBIX
c cruaBoB, Mlla, Mmapox
BAPHBIC Hanpsioxennoe 0O0603Ha- AM2M, AMI3M,
Coeﬂﬁie;:m " coIgTOﬂHne JeHHe AMr2H2 1565aM AMr3H2 15654M
TIpH CBapKe C MPUMEHEHUEM dJIEKTPOTHOMN HITH
MPUCAI0YHON TIPOBOJIOKH MapOK
CBAMr3 | CBAMr3 | CBAMrS | CBAMr61
Cixatue, pacTsyKeHue R
BeThIK 1 u3rud Y 45 130 60 135
Cnasur Rus 25 80 35 80
Vr10BBIE HIBBI Cpes Ru 30 85 45 85
Tabnuma 8.9
PacyeTHOE conpoTHBIIEHNE CBAPHBIX IITBOB
TEPMHUUECKU YIIPOUYHICMBIX aTFOMUHUEBBIX
craBoB, MlIla, mapok
Tun cBapHOTO Hampsoxennoe AJI35T | 1915T*, 1915T1
O06o3HaueHme
COEIMHEHUS COCTOSIHHE MIPH TOJIIIMHE METAIUIa, MM
4 | 5-12
C TIPUMEHEHHUEM JICKTPOTHON WU
MpHCaJ0YHON MPOBOJIOKH Mapku CB1557
Cixartue, pacTsDKeHUE R
Betpik 1 n3rud v 85 155
CaBur Rus 50 95
VYroBbI€ HIBBI C R
(¢manroBbIC) pes v 55 100

IIpumeuanus
1 PacyerHble CONMPOTHBICHHWS CBAapHBIX COEJIWHEHHWH alIOMHHHEBOro cruiaBa Mmapku 1915T ykaszawer mms
IIPECCOBaHHBIX NpOodMIIeH 1 TCTOB.
2 CrutaB AI35T nomyckaercst Juisi CBapKHY Y3JI0B Ha 3aBOJIE TIPH YCJIOBHHU IIOBTOPHOM 3aKaJIKH TOTOBOTO y3J1a.

* CBapKy allfOMHHHEBOTO criaBa Mapku 1915T mpu Tonmmuae Metamuia 4 MM MPOBOJISAT TOJBKO BOJIB(HPAMOBBIM
3JIEKTPOIOM, IIPH ITOM CiieayeT mpuHuMaTh Rys = 110 MITa.

Taobauma 8.10

Bup cBapHoro
COETMHEHUS

Hanpspxennoe
COCTOSTHHE

0O603Ha-

PacueTHO€ conpoTuBIIEHNE B OKOJIOIIOBHOM 30HE
AJTFIOMHUHUEBEIX criaBoB, MIIa

YCHUC

TEPMHUYCCKU HEYTPOUHIEMBIX
MapoK

TEPMUYECKU
YIPOUYHSEMBIX MapOK
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AMr3M, AMr3H2| 15654 1915T, 1915T1
MIpY CBapKe ¢ MPUMEHEHNUEM POBOJIOKH MapOK
CBAMTI3 CBAMro6l Cg1557
el Fener A B B S N
PHEYHICE ©.% o ! Ruas 25 80 100
Bnaxnectky Pactsoxenue,
(b7TaHTOBBIMU IIBAMHU | CXKATHE U U3THO 140”
(ceuennue 1-1 na Ruz 65 160 155+
pucyske 8.1, 6)

* [l coeTMHEHMS IPECCOBaHHBIX MPO(Q I BHAXIECTKY.

IIpumeuanus

1 PacuerHoe conpoTuBieHne Ry, amomMuHreBOTo0 ciutaBa Mapku 1915T ykazano mist mpodureit TommuHon 5—12 MM.
Juis mpodumeii TOMMUHOM 4 MM IPH CBapKe BOIB(PAMOBBIM 3IEKTpoIoM Ry, = 165 MIla.

2 BausiHEE MPOAOJIBHBIX CBAPHBIX IIBOB 3JIEMEHTOB KOHCTPYKIMH Ha Pa3ylpOYHEHHE aIFOMHHIEBOTO CIIaBa B
OKOJIOIIIOBHOH 30HE HE yUUTHIBACTCS.

3 Han uepToii yka3aHbl pacueTHbIE CONPOTUBIICHHS IIPU CBapKe aJIFOMUHHEBOTO CIUIaBa BOJIb()paMOBBIM
3NEKTPOJOM, IIOJ] YEPTOH — MIABSILIUMCS 3TEKTPOTOM.

8.3.3 PacueTHOE compoTHBiIeHHE Rys ATFOMUHAEBOTO CIUTaBA B OKOJIOIIIOBHOU
30He (pucyHok 8.1, ceuenue 1-1) mpu aproHoyroBOi CBapKe U HCIOIb30BAHUU
AJIEKTPOTHON WM TIPUCATOTHOM MMPOBOJIOKH CIAEAYeT MpuHUMATh 1o Tabmute 8.10.

- e

S
-

)

— e ]

A
3 7
2

f

a — BCTBIK, 0— BHaXJIECTKY (bHaHFOBBIMI/I mBaMH; 6 — CXeMa IMPUKPCIUICHUA MMOTIEPEIHOTO DJICMECHTA 1k DJICMCHTY 2,
HE UMeIoIeMy cThika; 11 — pacueTHOE cedeHue

Pucynox 8.1 — CxeMbl CBapHBIX COeIMHEHN KOHCTPYKIMI

8.3.4 Tlpu pacuere Ha MPOYHOCTH CBAPHBIX KOHCTPYKIIUU C dJIeMEHTaMu 0e3
CTBIKA, K KOTOPBIM IPUBAPUBAIOTCS IMOTEPEYHBbIC 3JEMEHThI (PUCYHOK 8.1, B)
ClIeIyeT yYUTHIBaTh OCIa0JeHHE 3TUX JIEMEHTOB B 30HE TEPMHUECKOTO BIUSHUS
MyTeM CHW)XEHHUS PACUeTHOTO COMPOTHBICHUS ATIOMHUHHEBOTO ciiaBa R 1o
3HaueHus Ry, npuHuMaemoro no tadbiuuam 8.8 u 8.9.

8.3.5 PacuerHbie cOmpOTUBICHHUS OONATOBBIX COECAWHEHHUH I PaCUETHBIX
temnepatyp ot mitoc 50 °C no munyc 65 °C crienyer npuHUMATH MO MyHKTaM 6.9—
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8.4 Ydet yci0Buii padoThl H HA3HAYEHUA KOHCTPYKIUIA

8.4.1 Kosddumuent yciaoBuit paboThl Yy MPUHUMAIOT 0 Tadnuie 8.11 u
COOTBETCTBYIOIIUM ITyHKTaM HACTOSIIETO CBOJIa MpaBUJI, a JJIs KaHAaTOB B 30HE
OTTMOOB HA OTKJIOHSIONIUX YCTPOWCTBAX, XOMYTOB, CTSIKEK, CKUMOB M aHKEPOB —
no npuinoxennto Y CIT35.13330.

TabOnuua 8.11

Koadduruent
OO6acTh MPUMEHEHHS YCIIOBUH pabOTHI
Y
1 DnemMeHThI ¥ UX COEIMHEHUS B ITPOJIETHBIX CTPOEHUSAX MEMIEXOIHBIX MOCTOB 0,9
IIpY pacyeTe Ha CTaJAuM SKCIUTyaTallluy
2 To ke, npu pacueTe Ha Harpy3KH, BO3ZHUKAIOIINE IIPU U3TOTOBJICHUH, 1,0
TPAHCIIOPTUPOBAHUH U MOHTaXeE
3 Dy1eMEeHTBI U UX COCIMHEHUS B IIPOJIETHBIX CTPOCHUSX IIPHU pacueTe Ha 1,0
JKCIUTyaTallMOHHBIE HArPy3KH, a TAK)KE Ha HArpy3KH, BO3HUKAIOLINE IIPU
U3TrOTOBJIEHUH, TPAHCIIOPTUPOBAHUU U MOHTAXeE
4 CskaTble 3JIEMEHTHI PELIETKH IIOCKUX (hepM Mpu THOKOCTH:
A <50 0,90
A >50 0,75
5 PacTaHyTbIe U CKaThle 3JIEMEHTHI U3 OJJMHOYHBIX poQuIei,
MPUKPETTIEHHBIX OJJHON MOJIKOM (UM CTEHKOM):
- HEPaBHOIIOJIOYHBIN YrOJIOK, TPUKPEIICHHBI MEHbBIIIEH ITOJIKON 0,6
- HEPaBHOIIOJIOYHBIN YroJIOK, MPUKPEIICHHbIN 0OJIbIleH MONKOH, U
PaBHOIIOJIOYHBIN YTOJIOK 0,75
- IPOKATHBIN UM COCTaBHOU IIBEJUIED, IPUKPEIUICHHBIA CTEHKOU, UM TaBD,
IIPUKPEITIEHHBIN MOJIKON 0,9
6 O0racTu MpUMEHEHUs, He yKa3aHHBIC B IO3UIUAX 1—5 HacTosimei Ta0uis! 1,0
[Ipumevanne — 3HaueHHEe KOdDDUIIMCHTA YCIOBUI pabOTHI IO MO3UIUAM 1, 2 11 3 HacTOsMmIeH TaOIHIIBI
B COOTBETCTBYIOIUX CITyHadX NPUMCHIIOT COBMECTHO C KOB(i)(I)I/IL[I/IeHTaMI/I 110 MO3UIHUAM 4ub.
3naueHne Kod(¢uuMeHTa YCIOBMH pabOTHl sl CTAIBHBIX 3JIEMEHTOB KOHCTPYKIMH HIPUHUMAIOT
no CIT 35.13330.

9 Pacuernl
9.1 O01IHe MoJI0KeHUu s

9.11 Pacuer MOCTOB C HECYHMIMMH KOHCTPYKUHSMHU M3 aIFOMHUHHUEBBIX
CIJIAaBOB CJIEAYET BHIMOJIHATH B COOTBETCTBUHU C YKa3aHUSMU IMyHKTOB 5.35-5.41 CII
35.13330.2011.

9.1.2 Hecymue KOHCTPYKIIMM MOCTOB HEOOXOJMMO pPacCUUTHIBATH 10
IpeeIbHBIM COCTOSIHUSIM Ha JAeMCTBHE HEOJArONMPUSTHBIX COUETaHUI MOCTOSHHBIX
Harpy30K 1 BpEMEHHBIX HArpy3okK.

B pacuerax coopyXK€HHIl MOBBIIIEHHOTO YPOBHS OTBETCTBEHHOCTU CIEAYET
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YUUTHIBaTh KO3()PHUIMEHT HaAEKHOCTH MO oOTBeTcTBeHHOoCcTH corjacHo ['OCT
27751.

9.1.3 PacueTsl HeCymMX KOHCTPYKIIUNA MOCTOB M3 aJIOMHUHHUEBBIX CILIABOB
HEOOXOJMMO BBITIOIHATH C MTOMOIIBIO COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOJIOTHIA,
KOPPEKTHO MOJIEIUPYIOMNX paboTy KOHCTPYKIIMM 3a CUeT HCIOJIb30BAHUS
JETAIM3UPOBAHHBIX MPOCTPAHCTBEHHBIX PACUYETHBIX CXEM C Y4YETOM HayalbHbBIX
HECOBEPIICHCTB U 3((HEKTOB KOHIICHTPAIIMU HAPSHKEHUI.

9.1.4 TIlpoBepKy Ha BBIHOCIMBOCTH (CM. pa3zaea 15) mpoBoasT a1 HeCyIuX
KOHCTPYKIIUHM MEMIEXOAHBIX MOCTOB U3 AJIIOMUHUEBBIX CILJIABOB.

9.15 [IlIpoBepKy Ha KHUBYUYECTh (MPOTPECCUPYIOIIEE Pa3PYIICHHUE) TPOBOAST
B COOTBETCTBHUU ¢ TpeboBanusamu [1] (cM. Takxke pasnen 16).

9.1.6 OueHky ¢aKkTHUYECKOTO pecypca Hecylleld CIoCOOHOCTH MOCTa,
HEOOXOIUMYIO JUIsl yueTa BIUSHUS BO3MOXKHBIX CITy4alHBIX TIEPETPY30K U OIICHKU
KauecTBa BbIOOPA KOHCTPYKTUBHOM CXEMbI MOCTA, TIPOBOIST C MTOMOIIIbIO METOAUKHU
OTIpeJIeNICHHs peIeIbHOM HecyIlel criocooHocTr (Tipunoxenue I).

9.2 Oco0eHHOCTH BHINOJHEHUS] PACYETOB

9.2.1 [Inst pacyeToB B IENSX MPEIBAPUTEILHOTO OMPEACICHUS MOTEPEYHBIX
CEYEHHI KOHCTPYKTUBHBIX 3JIEMEHTOB JIONTYCKAETCSl UCIOIb30BATh TPAIULIMOHHBIE
nosneMeHTHbie MeToquku (cM. 9.3). B 3ToM ciydae HOCTaTOYHO TPUHUMATH
YIPOILIEHHYIO PACUYETHYIO CXEMY KOHCTPYKLIHH B COOTBETCTBHM C €€ IPOEKTHOU
reoMeTpuyeckoi cxeMoi. CTpOUTENbHBIN NMOAbEM U AedOopMallvK MO HArpy3Kon
IIPU 3TOM JIOIMYCKAETCS HE YUUTHIBATH (KPOME MUIOHOB MOCTOB).

9.2.2 OcHOBHOH pacyer, 3aKJIIOUYaIOIIHNICS B MPOBEPKE YCIOBHUI MEPBOU U
BTOPOU TPYyNI NPEAEIbHBIX COCTOSHUM, NPOBOJAT B YIPYrOM ITOCTAHOBKE Ha
JNETAIM3UPOBAHHOW  pPACYETHOM CXEME€ MOCTa, COCTaBJIEHHOM C  YYETOM
MpeABAPUTEIBLHO ONPEEICHHBIX Pa3MEPOB CEUEHUN KOHCTPYKTUBHBIX JJIEMEHTOB,
WHBIX KOHCTPYKTHMBHBIX OCOOCHHOCTEHM, HauyalbHbIX HECOBEPIIEHCTB U 30H
KoHieHTparuu Hanpsokenuid (cm. 'OCT 21778, TOCT 21779, TOCT 21780, 'OCT
23118).

9.2.3 OcHoBHbIE OCOOCHHOCTH M PEKOMEHAAINH 10 MPOBEJICHUI0 KOHEYHO-
AJIIEMEHTHOTO MOJICITMPOBAHUS U3JI0KEHBI B PUIIOKeHUH /]

9.2.4 TlpoBepky Ha BBIHOCIUBOCTB (CM. paszies 15) BBIMOIHSIOT B yIPyrou
MOCTAHOBKE 0€3 y4eTa TeOMETPUIECKON U (PU3NUECKON HETMHEHHOCTH.

9.2.5 TIIpoBepky Ha )KUBYYECTh (TPOrpeccUpyroIiee oOpyieHne, CM. pa3ael
16) BBIMTOJHSIOT C YYETOM T€OMETPHUYCCKON U (PU3MUCCKOM HEIIMHEHHOCTH, a TAKXKe
KOHCTPYKTHBHOW HEJTMHEWHOCTH, BBIPAXKAIOWIECHCA B U3MEHEHUH PACUETHOM CXEMBI
OT MCXOJHOM CXEMBI JO CXEMBbI, MOBPEKICHHON MyTEM YIAJIEHUS MOBPEXKICHHBIX
AJIEMEHTOB.

9.2.6 IIpoBomumyto, mpu HEOOXOAMMOCTH, OLEHKY (aKTHUYECKOTO pe3epBa
Hecylleld  CIMOCOOHOCTHM  KOHCTPYKIIMM  BBIMOJHSIOT B PEXKUME  yueTa
r€OMETPUYECKON U (PU3NYECKOW HEJIMHEWHOCTH B COOTBETCTBUM C METOIUKOMN
pacyeTa mpenesibHOM Hecyllell crmocoOHOCTH (cM. mpujioxkenue I'), kotopas Mo
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CYIIECTBY SIBJIICTCS MPOJOJDKEHUEM OCHOBHOTO pacuera (9.2.2) mo MomeHTa
MIOJTHOTO MCYEPIIaHUs HECYIICH CITOCOOHOCTH BCEH KOHCTPYKITHH.

9.27 VYcunus B dJIEMEHTaX M TEPEMEIICHUS MOCTOBBIX KOHCTPYKIIMN
OIIPENEIIAIOT U3 YCIOBUS UX PAOOTHI C CEUEHUSIMU OPYTTO.

9.2.8 B pacuerax mo ympormieHHOH MeToauke (cM. 9.3) npu onpenencHUu
YCHJIUH B 3JIEMEHTaX KOHCTPYKIIMH CBapHble W (DPUKIMOHHBIE COCAMHCHHUS Ha
BBICOKOITPOYHBIX 00JITaX IOMYCKAETCsl pacCMaTpPUBaTh KaK HEMOJATINBEIE.

9.29 [Ilpu pacuyeTe BaHTOBBIX U BUCSYMX MOCTOB C THOKMMH HECYUIUMH
DJIEMEHTAMHU W3 BUTHIX KAaHATOB C METALTUYECKUM CEPICYHUKOM — OJMHAPHOU
CBUBKH U 3aKpBITBIX HECYIIUX, IOJBEPTHYTHIX MPEABAPUTEIHHON BBITSKKE,
CIICAYET YUUTHIBATh UX MPOJIOJIbHYIO U TIONIEPEUHYIo moi3yuecTh (pasaen 10).

9.2.10 Ilpm pacuerax mo ymporieHHoW Metoauke (cm. 9.3) xkectkme
COCJIMHEHUS JJIEMEHTOB B y3JIaX pEHIeTYaThIX (epM OMYCKAeTCS MPUHUMATH
[IAPHUPHBIMU, €CJIIM TPU TAKOM JOMYIIEHHH KOHCTPYKILHUS COXpaHseT CBOIO
HEM3MEHSIEMOCTb, IPU 3TOM JJISl TVIABHBIX (DepM OTHOIIEHHE BHICOTHI CEYCHUS K
JUTMHE JIEMEHTOB HE JIOJDKHO MpeBbImaTh 1:15.

VYder ®KEecTKOCTH Y3JI0B B pelIeTyaThiX (epMax JOIMyCcKaeTcsi OCYIIECTBIISThH
NpUOJIMKEHHBIMUA METO/IaMU, IIPH ATOM ONPEACTICHHE OCEBbIX YCHIINHN TOMYCKaeTCsI
BBITOJIHATS 10 IIAPHUPHON pacueTHON cXeMe.

9.211 3a oce »drmeMeHTa MPOJETHBIX CTPOCHUN NPUHUMAIOT JIHHHIO,
COCIMHAIOUIYIO LIEHTPHI TSDKECTH €ro cedeHuil. IIpym ompeneneHuM NOJIOKEHUS
LEHTpa TSHKECTU CEUEHUS €ro 0cllablieHne OTBEPCTUSIMU OOJITOBBIX COSAMHEHUN HE
YUUTHIBAIOT, a ociabiaeHue nepdoparueil yuuTbIBalOT U MPUHUMAIOT MTOCTOSTHHBIM
no Bced nanuHe sieMmeHTta. llpu cmemieHMun ocu 3IeMeHTa CKBO3HBIX (pepMm
OTHOCUTEJIBHO JIMHUHW, COCIMHSIOUIEH LEHTPBI Y3JIOB, SKCLEHTPUCUTET CIIEIYET
YUYUTBIBATh B pacueTe, €CJIU OH MPEBOCXOJINT:

- I1-o0pa3HbIX, KOpoOYaThIX, [BYXIIBEIUIEPHBIX U JBYTaBPOBBIX
3J1eMeHTOB — 1,5 % BBICOTBI CEUCHUS,

- mu1st TaBpoBbIX U H-00pa3HbIx ameMeHToB — 0,7 % BBICOTHI CEUCHHSI.

N3rubaromme MOMEHTBI OT CMEIIEHHUS OCEH AJIEMEHTOB paclpeesstoTCs
MEXIY BCEMH CXOJSIIMMHUCS B y3JI€ 3JIEMEHTAMH NMPONOPLUUOHAIBHO UX )KECTKOCTH
U 00paTHO MPOMOPLUMOHAIIBHO JyIuHE. [Ipu 3TOM KaXKIblil M3rnOarommii MOMEHT
ClielyeT MPUHUMATh PABHBIM MPOU3BEIAEHUIO HKCIIEHTPUCUTETA HA MaKCUMAaJIbHOE
3HAYEHUE YCWIHS B JaHHOM 3JIEMEHTE B OCHOBHOM PACUETHOM CXEME.

B onemenTtax cBsizel M3 YrojiKOB C  OOJTOBBIMH  COEIUHEHHSIMH,
[IEHTPUPOBAHHBIX 10 pUCKaM, OJMKAUIIIUM K OOYIIIKY, TOTTyCKAETCSl BOZHUKAIOITUIT
MIPU ATOM IKCLIEHTPUCUTET HE YUYUTHIBATH.

9.2.12 Ilpu MTPOEKTUPOBAHUY HE0OXO0ANMO o0ecrieuynBaTh
MPOCTPAHCTBEHHYID  HEU3MEHSIEMOCTb, IPOYHOCTh, OOUIyI0 M  MECTHYIO
YCTOMYMBOCTh TPOJIETHBIX CTPOSHUW M OMOp B IEJIOM, OJIOKOB, OTIEIHHBIX
JJIEMEHTOB, UX 4YaCTEW, NETAIEM U COCAWHEHUW NOJ BO3JICUCTBHEM HArpy3oK,
BO3HUKAOIIMX NPU M3rOTOBICHUU, TPAHCIOPTUPOBAHUM W MOHTAXE, IOJ
BO3JCHCTBUEM IKCIUTYaTallMOHHBIX HATPY30K, U BBIHOCIIUBOCT.
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9.2.13 Jlns 35eMeHTOB, OCIAaOJEHHBIX OTBEPCTUSIMU TOJ] OOBIYHBIC OONTHI,
P pacyeTax Ha MPOYHOCTh U BBIHOCIIMBOCTH CJICIyEeT MPUHUMATh CCUCHUS HETTO,
Ha YCTOMYUBOCTH M JKECTKOCTh — CEUCHUS OPYTTO.

['eoMeTpuyecKkrue XapaKTCPUCTUKH CCUYCHHUS HETTO JIEMEHTOB KOHCTPYKITUH
CJIeTyeT HaXOQUTh, ONIPEACIIIs HanOoJIee HEBBITOTHOE OCIIa0JICHHE.

9.3 Ilo31eMeHTHBIE pacyeThl

B nacTosiiiem nojpasnesne npuBeieHbl OCHOBHBIE TOJIOKEHUS MOAJIEMEHTHOM
METOIMKH pacuera. bonee nogpobHeie cBenenus conepxarca B CIT 128.13330.

B omimume or ocHOoBHOW Meroauku pacdera (cm. 9.2.2), mo3BoJISIONICH
MIPOBOJIUTh KOMITBIOTEPHBIE PpACYEThl IO MPEACTbHBIM COCTOSHHSIM, a TaKKe
pacyeThl ¢ Y4eTOM TeOMETPUYECKOM U (PU3MUECKON HEIMHEHMHOCTH, rie padoTa
KOHCTPYKIMU aHAJM3UPYETCS 10 MOJHOTO HCUEepIaHus HECYLIEH CIIOCOOHOCTH, TPU
MODJICMCHTHBIX ~ pacdeTax  BBINOJHSIIOT  TPOBEPKH  TOJBKO  OTHAEIBHBIX
KOHCTPYKTHUBHBIX JIEMEHTOB.

9.3.1 Pacuer 3/1eMeHTOB CILIOIIHOI0 CeYeHUs HA LEHTPAJbHOe CxKATHe
WIH pacTsiKeHne

9.3.1.1 Pacuer Ha NPOYHOCTh OTACIBHBIX JJIEMEHTOB, I10JIBEPKCHHBIX
[EHTPAJbHOMY PAaCTSHKCHHIO WM CKaThio cwiod N, cieayeT BBITIOJIHSATH IO
dbopmye
N
<
AnRYyc

(9.1)

3nech u nanee Ye — K03 OUITUEHT YCI0BUN paOOThl, TPUHUMAEMbIH 1O Ta0IuUIIe
8.12.

9.3.1.2 Pacuer Ha yCTOWYMBOCTH DJIEMCHTOB CIUIOIIHOTO  CEUYEHUH,
MOABEPKEHHBIX IIEHTPATLHOMY CKaTHIO CHJI0M N, clieTyeT BBITIOIHSTH 110 (hopMyJie
N
< (9.2)
@ARY,
YucrneHHple 3HA4YCHHS Kod(PQUIMEeHTa YCTOWYMBOCTH () TPUBEICHBI B
tabnumax b.2, b.3 npunoxxennst b B 3aBUCUMOCTH OT THOKOCTH 3JIEMEHTA A.
['uOKOCTh B7IEMEHTa A OpeNeIIstoT 1o hopmylie
l
A== (9.3)

2

rie les — pacueTHas nauHa;
| — paguyc HWHEPUHMH CEYCHHS OTHOCHUTEIBHO OCH, ICPICHIUKYIIPHOU
MJIOCKOCTH HauOoJIbIel THOKOCTH (TIJIOCKOCTH U3TH0A).

9.3.2 Pacuyer u3rud0aeMbIx JIEMEHTOB

9.3.2.1 Pacuet n3rnb6aemMpIx 3JIEMEHTOB Ha IPOYHOCTH CIEYET BHITIOJIHSTH 110

dbopmymnam:
- IpU JEMCTBUHA MOMEHTA B OJHOM W3 TJIABHBIX INIOCKOCTEN

<1 (9.4)

WhnminRYe ~—
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- IPY IEUCTBUU B CEUEHUH NONEPEYHOU CHUIIBI

S
& <q; (9.5)
ItwRsYc
- 1Ipu I[eﬁCTBI/II/I MOMCHTOB B JIBYX I'NTABHBIX IIJIOCKOCTAX
1 M M
—(—"yi—yx) <1, (9.6)
RYc \Ixn Iyn

r7e X U Y — pacCTOSIHUS OT TJIaBHBIX OCEH 10 paccMaTpUBAaEMOM TOUYKU CEUCHUS,
Wy min — MUHUManbHOE 3Ha4eHue u3 Wy, W,

9.3.2.2 ]Ins cTeHOK OalloK TpU OJAHOBPEMEHHOM JACMCTBHMM MOMEHTa W
TIOTIEPEYHOMN CHJIBI JIOJDKHBI OBITh BBITIOJTHEHBI YCIIOBHS:
Riyc‘/c’zc — 0,0y, + 0% + 312, < 1,7, /(Rsy.) < 1, (9.7)
rae ox = Myy / lyy — HopManbpHOE HanpsHKEHUE B CPEIMHHON TIOCKOCTU CTEHKH,
napajuieIbHOE IPOIOIBHON OCH OalTKu;
oy = Myx/ ly, — TO e, NepreHUKYIIIPHOE POJI0IBHOM OCH OAJTKU, B TOM YHUCIIE
OT MECTHOTO MIPUJIOKECHUS HATPY3KH;
Tyy = QS / (Ity) — KacarenpHOE HaNMpsKEHHUE B CTEHKE.

9.3.2.3 Pacuer Ha 0OIIyI0 YCTOWYMBOCTH OaJOK JBYTaBPOBOTO CEUCHHS
CIICAYET BBITIOIHSTH IO (hOpMyIIam:
- Ipu U3rude B IJIOCKOCTH CTEHKHU, COBIAJAIONICH C IIIOCKOCTBI0O CUMMETPUHN
CeUCHHSI
_ Mx
@pWexRY

<1, (9.8)

- [Ipu n3ruoe B ABYX TI''TaBHBIX ITJIOCKOCTAX

M M
*— 4+ 2 <1, (9.9)
©pWexRY( WyRY
rne ¢Op — Ko3(pPUIMEHT YCTOMYMBOCTH TpU M3rHOE, ONpeaenseMblii [0

MPUII0KEHUIO b;
Wex — MOMEHT CONTPOTUBJICHUS CEYEHUSI OTHOCUTEIBLHO OCU X—X, BEIUUCIICHHBIN
JIJISL COKATOTO T10sICa;
Wy — MOMEHT CONPOTHUBIIEHUS CEYEHUSI OTHOCUTENIBHO OCH Y—Y, COBIIaAAIOIIEH
C TJIOCKOCTBIO M3ruoa.

9.3.3 Pacuer 3j1eMeHTOB, MOJABEPKEHHbIX JAEHCTBHI0O OCEBOH CHJIBI €
U3rudoom

9.3.3.1 Pacuer Ha TPOYHOCTH CIUIONTHOCTEHYATHIX BHEIEHTPEHHO CXKATHIX
(cxaTto-m3rubaemMbiXx) W BHEIEHTPEHHO PACTSIHYTHIX (PacTSAHYTO-MU3rHOAEMbIX )
AJIEMEHTOB CIIEIyET BBITIOJHSTH 1O (hopmyJie

n Ixn

(Al + My %) /(Ry.) <1, (9.10)
yn

e X, Y — pacCTossHUs OT I'JIaBHBIX ocen a0 paCCManHBaCMOﬁ TOYKH CCUCHUA.

9.3.3.2 Pacuer Ha yCTOWYHMBOCTH BHEIIEHTPEHHO CXKATHIX U CKATO-U3THOAEMBIX
AJIEMEHTOB TIOCTOSIHHOTO CEYCHHMSI B TUIOCKOCTH JISHCTBUS MOMEHTA, COBIAIAfOIIEH
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C IJIOCKOCTBIO CHMMETPHH, CJIETyeT BBIOIHATH MO (hopMyIie
N/(9.ARy.) < 1. (9.11)

B dopmyne (9.11) cneayer ompeneiasith KO3(h(GUIUCHT yCTOHYMBOCTH IPH
C)KaTHUU C U3THOOM (e

a) IUIsl CIUIOIIHOCTEHYATHIX CTepkHeW mo Ttabmuie b.8 B 3aBucumoctu ot
YCIIOBHOH THOKOCTH A M THPHUBEIECHHOTO OTHOCHTEIBHOTO JKCIICHTPUCHTETA My,
ompeensieMoro no Gopmyie

mef = nme, (9.12)

r7e 1 — Ko3QPUIMEeHT BIUSHUS GOPMBI CEUeHHUS, onpeaeseMsblit mo Tadnuie b.10;
Me = eA/W; — OTHOCHUTEIIbHBIN SKCIICHTPUCHTET;
e = M/N — 3KCIIEHTPUCHTET, SKBUBAJICHTHBIN JCHCTBHIO H3THOAIOIET0 MOMCHTA,;
W, — MOMEHT COTPOTHBJICHUS CEUCHUS, BEIYMCICHHBIN ISl HAauOOJee CKATOTO
BOJIOKHA).
[Ipn 3HaueHUsIXx Mer > 10 pacuer Ha yCTOMYMBOCTBH CIUIOIMIHOCTEHYATBIX
CTEp>KHEU BBITIOJIHITH HE TpeOyeTcs;
0) B COCTaBHBIX CKBO3HBIX CTEP)KHSIX KaXKIyI0 BETBb HEOOXOJIMMO MPOBEPSTH
no ¢opmyse (9.10) mpu coorBercTByrommx 3HaueHusix N, My, My, BBIUHCIICHHBIX
JUTSl TAaHHOW BETBH.

9.3.4 IlpeaeibHble THOKOCTH CTEPKHEBBIX 3JIEMEHTOB

9.3.4.1 I'nbkocTH 51€MEHTOB A = l, ¢ /i HE JTOIDKHBI IPEBBIIATE MPEIETLHBIX

3HAUCHUM A,;, TpuBeneHHbIX B Tabmuie 9.1. Ilpu 3TOM THOKOCTH PACTAHYTHIX
AJIEMEHTOB MPOBEPSIOT TOJIBKO B BEPTUKATHHOM MIIOCKOCTH.

Taomnuma 9.1

[IpenenvHas
rHOKOCTh
CTEPIKHEBBIX
DJIEMEHTOB Ay

DJeMEHTHI KOHCTPYKIIMM

Cikatble M CKaTO-PACTSIHYTHIE DJIEMEHTHI TJIABHBIX ()epM; CTOMKHU OTIOp;

PaCTSIHYTBIE JIEMEHTHI MOSICOB TIIaBHBIX QepM 90
PacTsiHyTBIE 37IeMEHTHI TTIaBHBIX (hepM, KpOMe TTOSICOB; DIIEMEHTHI,

CITy>Kallue JJIsl yMEHBIICHHUS PACUCTHOH JTUHBI lef 120
Cxartple JIeMEHTHI IPOJIOIBHBIX CBA3EH TIaBHBIX (PepM U MPOJOIBHBIX

0aJIoK, a TAaK’K€ TOPMO3HBIX CBS3EH 110
To xe, pacTaHyTbIE 110
DJeMEeHTHI MONEPEUHbIX CBS3EH:

- Ha o1ope 110
- B IIpoJieTe 120

[Tosica pepM nonepedHbIX CBS3€H, B ypOBHE KOTOPBIX OTCYTCTBYIOT
MIPOJIONILHBIC CBSA3H, UJIH IUTUTA, 00bETMHEHHAS C TIOSICAMHU TJIABHBIX
OaJIOK 711 COBMECTHOM pabOoThI 90
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9.34.2 llpu mnpoBepke THOKOCTH PpACTIHYTHIX CTEp)KHEH NEPEeKPeCcTHOU
pEIIeTKH W3 OIMHOYHBIX YTOJKOB paaWyC WHEPUUH CJenyeT NIpUHUMATh
OTHOCHUTEJIBHO OCH, TMapajyiebHOM ToJKe yrosika. CTepkKHH IEepeKpecTHOU
PEIIeTKH B MECTE MePEeCceUeHHs JOIKHBI OBITh CKPEIUIEHBI MEXTy COOOM.

9.3.4.3 JInst pacTAHYTBIX PackocoB (epM C HE3HAYUTEIbHBIMH YCUJIIUSIMU, B
KOTOPBIX MPH HEOIATOMPUSITHOM PACTIOJI0KEHUH HATPY3KU MOXKET U3MEHSATHCS 3HAK
YCHUITUS, IPEACTbHYI0 THOKOCTh MMPUHUMAIOT KaK JIJISl CKATHIX 3JIEMEHTOB, IPH 3TOM
COEIMHUTENbHBIC TIPOKIIAJIKU CIIEYeT YCTaHABIMBAThH HE pexke ueM yepe3 40i.

10 Pacuer Ha MPOYHOCTH M MOJI3YYECTh CTAJIbHBIX KAHATOB
Pacdet Ha IPOYHOCTH U MOJIBYYECTh CTAIHHBIX KAHATOB CJIEIyeT MPUHUMAThH B
COOTBETCTBHH C yKazaHusiMu myHKToB 8.33—-8.35 CII 35.13330.2011.

11 Pacyer coeqnHeHHIIT KOHCTPYKIUI M3 AJIOMHHHEBBIX
CIIIABOB

11.1 CaapHble coeqMHEHUSA
11.1.1 Cpapnble HIBBI CIEAYET pACCUUTHIBATH 10 popmyiam Tadauier 11.1.

Taonunpga 11.1

CBapHbI€ HIBBI HanpspkenHoe coctosinue Pacuernas gopmyna
CTBIKOBBIE, PACIOIOKEHHBIE N
MEPIEHIUKYISIPHO ACUCTBYIOLIEN Cxatue, pacTsykeHue —<1
CHUJIE thWRWYC
b4 C N <1

TJIOBBIE pe3 B,k Ly Rurve

[Ipumeuanue— B Hacrosmei Tabauie npuMeHEeHbI ClIeayomue 0003HAYCHUS

N — pacueTHas nIpoAOJIBHAS CHUIA;

Rw — pacdeTHOE CONMPOTUBICHHE CTHIKOBBIX CBAPHBIX COSINHEHUN PAaCTSDKEHHIO, CXKATHIO, U3THOY;

lw — pacueTHas InMHA [IBa, paBHAs €ro ITOJHOW AiHHE 3a BerdeToM 3t wiu 3K (Ipu BBIBOZE IIBA 3a MPEACIIBI
COCAMHEHUS Ha MOJKIIAAKH 33 pAaCUETHYIO JUIMHY IIBa CJIEAYET IIPUHUMATH €ro MOJIHYIO JUTHHY);

tw — HAUMEHbIIast TOJIIMHA COSNHSIEMBIX JJIEMEHTOB;

B — ko>dduMEHT, TPUHUMAEMBIH paBHBIM: 0,9 — IPH aBTOMATHIECKON OJTHO- M IBYXIIPOXOIHOM cBapke; 0,7
— TIpY aBTOMAaTHYECKOH MHOTOIIPOXOHOW CBapke, MPH PyYHOH M MEXaHM3MPOBAHHOW CBApKe C JIOOBIM YHCIIOM
TIPOXOJIOB;

ki — KaTeT yriaoBOro I11Ba, MPUHUMAEMBbIN PABHBIM KaTETy BIIMCAHHOTO PaBHOOESIPEHHOTO TPEYTONIbHHKA.

11.1.2 CpapHble cOEAMHEHUS KOHCTPYKLUMM W3 aTlOMHUHHMEBBIX CIUIABOB
JIOJIKHBI OBITh BBITIOJTHEHBI B 3aBOJICKUX YCIOBUSX.

PyuyHas cBapka Ipy MOHTa)k€ KOHCTPYKLHW Ha CTPOUTEIBHOMU IUIOLIAJIKE HE
JOITYCKaeTCsl.

11.2 3akjeno4Hbie ¥ 00JITOBBLIE COeTUHECHUS

11.2.1 B OONTOBBIX COCIMHECHHUSAX IPH JCHUCTBUU MPOJOJIBHON cuibl N,
IPOXOJSIIEH Yepe3 UEHTP TSHKECTH COEAMHEHMS], PACIPEIETICHUE ITON CUIIBI MEXITY
0onTaMu cienyeT MPUHUMATh PAaBHOMEPHBIM.

11.2.2 bBontoBble WM 3aKJIENOYHBIE COEIUHEHMS, BOCIHPUHUMAIOIINE
IPOAOTbHBIE CUJIBI, CIEIYEeT PACCUYUTHIBATH HA Cpe3 OOJITOB WM 3aKJICTIOK, CMITHE
OCHOBHOI'O METaJlJla U Ha pacTsbKeHHe 00ATOB (BO (hIaHIEBBIX COEIMHEHHUSX) IO
dbopmynam Tabimie 11.2.
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Hcnonp30Banne 3aKIENOK IIPU YKPYIHUTEIBHOU

CTpOHTCHBHOﬁ IJI0NIaAKC HC JOITYCKACTCA.

Tadbauma 11.2

cOOpKe KOHCTPYKIMI Ha

Pacuernas popmyna mist Pacuernas popmyna mist
HanpsixeHHOE cocTosiHME $opmyza 1 (popmyzia 1
COCAMHEHHMS Ha OoJTax COCAMHCHHMS Ha 3aKJICIKaxX
N N
Cp63 nd? =1 nd? =1
nng Rbs nng Rrs
4 4
N
Pactsoxenne n Ttdy? R -
7 bt
0] N <1
TPBIB TOJIOBKH 3aKJICTIKA - —F <
nndhR,
CwmsTHE COCTUHAEMBIX N <1 N <1
3JIEMEHTOB ndR, Y.t — ndR, Xt~

MMpumedanue— B HacTosmieil Tabnuie NPUMEHEHBI CISAYIOIIHE 0003HAYCHHS:

N — pacueTHast IPOIOIbHASI CHIIA, JEHCTBYIOIIAs HA COSIUHCHHE;

Rubs, Rrs, Rot, Rop, Rip — cM. paznen 4;

N — 4rciI0 GOITOB WM 3aKJICTIOK B COCHHCHHUH;

Ns — 9HCII0 paboUYrX CPE30B OJHOTO OONTA HITH 3aKIICTIKH;

d — quaMeTp 3aKIenKy (MM OTBEPCTHUSI TSl 3aKJICTIKH) WM HApY)KHBIN THAMETp CTepXKHs 60ITa;
Y, t — HAWMMEHBIIIAs CyMMapHask TOJIIMHA JICMEHTOB, CMUHAEMBIX B OJIHOM HAIPABICHUM;

do — BHyTpeHHUIT fuaMeTp pe3s0bI GonTa;

h = 0,4d — BBICOTA MOBEPXHOCTH OTPHIBA TOJOBKH.

11.3 CoeanHeHus HA BLICOKONPOYHBIX CTAJBHBIX 00JITAX

11.3.1 MoHTaXHbIE COCTUHEHUS KOHCTPYKTUBHBIX OJIOKOB U3 ATFOMUHUEBBIX
CIUIAaBOB Ha BBICOKOMPOYHBIX CTaJbHBIX OOJTaX CIEAyeT pPAacCUUTHIBATh B
IIPEAINOJIOKEHNN MEepe]ayl JEHCTBYIOUIMX B CTBIKAX M NPHUKPEIUICHUSX YCUIIUI
4yepe3 TPEHHE, BO3HHUKAIOIIEE 10 CONPHUKACAIOIIUMCS INIOCKOCTSAM COEIMHIEMBIX
AJIEMEHTOB OT HATSKEHHUSI BBICOKONMPOUHBIX OonToB. Ilpu 3TOM pacmpenenenue
MPOJIOJIBHON CHUJIBI MEXAy Oonitamu cieayer npuHumatrh paBHoMmepHbiM ([TOCT
32484.1, TOCT 32484.3, 'OCT 32484.5, TOCT P 53664).

OpUKIIMOHHBIE COEMHEHMSI CIIEIYET CTHIKOBATh HE MO3/IHEE YeM uepe3 48 u
nocJjie CTpyiHO-abpa3uBHON 00pabOTKH.

11.3.2 PacuetHoe ycuiue Qpn, KOTOPOE MOKET OBbITh BOCHPHUHATO KaXKIOU

MOBEPXHOCTBIO  TPEHUS  COCAUHSAEMBIX  JJIEMEHTOB,  CTSHYTBIX  OJHUM
BBICOKOIIPOYHBIM OOJITOM, CJIEAYET ONPEACNATh o hopmyJie
Qbn = RpnYpApnW/Yh, (11.1)

rne Rph — pacueTHoe CONPOTHBIEHHE PACTSHKEHUIO BBICOKOIMPOYHOro OouITa,
ompenensiemoe cormacHo Tabmune 1.8 mpunoxenus [T CII
16.13330.2017;
Yo — KO3 PUIMEHT yCcIOBUN pabOThl COEAUHEHUS, TPUHUMAEMbII PaBHBIM
0,8;
Apn — TIOmAAbL ceueHus 0onTa HeTTo cornacHo Tabnuue .9 npunoxenus I
CII 16.13330.2017,
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U — k03hPUIMeHT TpeHus, MpUuHUMaeMbIi 1o Tadnuie 11.3;
Yh — K03 dunmrent, npuHUMaeMsbIil mo tadbmmme 42 CIT 16.13330.2017.

Tadbauma 11.3

Crnioco6 o6pabotku nmoBepxHocter | [leckoctpyiinas | TpaBnenue be3 o6paboTku (mocie
COCIMHSEMBIX JIeTalICH OUYHUCTKA TIOBEPXHOCTEH 00e3KUPUBAHHS)

Koadduruent tpennst 0,35 0,3 0,15

KonudyecTBO N BBICOKOMPOYHBIX OOJTOB B COCAMHEHHHM TIPU JCHCTBUU
MIPOJIOJIBHON CHJIBI CIIEAYET ONpeeisaTh o popmyie
N

n>=———m——,
k1YcQbn

rac kl — KOJIMYCCTBO HOBGpXHOCTefI TPCHUA COCOAUHACMBIX 3JICMCHTOB.
Hatsbxenue BBICOKOIIPOYHOTI'O Oouta cJIeAyeT IIPOBOJAUTH OCEBBIM YCUIIUCM.

pP= Rbh Abn- (11.3)

11.3.3 Pacyer Ha NOPOYHOCTH COEAUHIEMBIX 3JIEMEHTOB, OCIAOJIEHHBIX
OTBEPCTHUSIMHU I10]1 BBICOKOIIPOYHBIE OOJITHI, CIIEAYET BBIIOJIHATH C yY€TOM TOTO, UTO
MOJIOBUHA YCUJIUS, TPUXOAILIETOCS Ha KaX/Iblil 00T, B pacCMaTpuBa€MOM CEUEHUU
yXe mepenaHa cuiamu TpeHus. [Ipu 3TOM mpoBepky OCIaOJEHHBIX CEUEHUM
ClieyeT MPOBOJIWTH MO IUiomaan cedenus Opyrro A mpu A, > 0,85A wmmm mo
ycioBHOH miomanu Ac = 1,18A, pu A, < 0,85A.

11.4 Coeqnnenus ¢ (ppe3epoBaHHBIMH TOPLAMM

CoeauHenuss ¢ (pe3epoBaHHBIMH  TOPLIAMH  MPEJHA3HAYEHBI IS
MOJIHOLEHHOTO MCIHOJIb30BaHUsl BCEW IJIOLIAAM CEYEHMs Il Nepelayd yCHIINN
yepe3 COeAMHEHUE, IPU 3TOM COKMUMAIOUIYIO CHUJIY CIIEIYEeT CUUTAaTh MOJHOCTBIO
NIEPENAOIICHCS Yepe3 TOPLIBI.

Bo BHELIEHTPEHHO CXKATBIX M CKATO-U3rMOAaEMBIX 3JIEMEHTaX CBApHbBIC LIBBI U
0O0JTHI yKa3aHHBIX COEIMHEHUH, BKIIOUasi BBICOKOIPOUHBIE, CIEYET PACCUUTHIBATD
Ha MaKCHUMaJIbHOE PacCTATMBAIOIIEE YCUIME OT JIEHUCTBHS MOMEHTA M MPOJOJIBHON
CHJIbI TIpU HanOoJiee HEOIAroNMpUsSTHOM MX COYETaHWH, @ TAaK)KE Ha CIIBHUTaioliee
YCUJIME OT IEUCTBHUS ITONIEPEYHOMN CUJIBL.

11.5 IosicHbie coeMHEHUS B COCTABHBIX 0aJIKaX

11.5.1 CpapHble WIBBI, 3aKJIENKA U BBICOKOIMPOYHBIE OOJTHI, COCIUHSIONINE
CTEHKA U T0SiICA COCTABHBIX JBYTaBPOBBIX OAJIOK, CJIEAYET pPACCUMUTHIBATH IIO
dbopmynam Tabsumiet 11.4.

(11.2)

Taonupma 114

dopmyIbl A pacueTa MOsSCHBIX
Harpy3ka Bup coennnenust 9
COETMHEHMI B COCTaBHBIX OajKax
Henonsuxnas T <1
YraoBbie MIBbI 2B.k-R =
(pactpeniesnieHHas u BrksRyrYc
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COCpPEIOTOUYECHHAs ) aT
Bricokonpounbie 601THI m <1
C
aT
3aKJenKu m <1
rsic'*s
1 T2+4+V?2
v
I'JIOBBIE IIBEI RorYe.| 2B/ks
MecrtHas T2t av?
COCpEI0TOUYCHHAs BricokorpoyHbie OONTHI - <
QprYcka
avT? + al/?
3aKJenKu <1
QTSYCnS

IITpumedanue— B Hacrosei Tabauie NPUMEHEHBI CICAYIONINE 0003HAYCHHUS:

T = QS/I — caBuraroiiee MosiC YCHITHE HA €MHUILY JJIHHBI, BEI3bIBAEMOE MonepedHoi cumoir Q (3mech S —
CTaTUYECKUI MOMEHT OpPYTTO mosica OGaKu OTHOCUTENBHO HEUTPAIIbHOI och);

Rwf — pacyeTHOE COMPOTUBIICHHE YTIIOBBIX [IBOB CPE3Y M0 METAILTY IIBa;

a — 1Iar MOsICHBIX 3aKJICTIOK MM BBICOKOIIPOYHBIX OOJTOB;

Qbh — pacdeTHOE YCHIIME OTHOTO BRICOKOTIPOYHOTO O0iITa, onpenensemoe mo gopmyne (11.1);

kl — KOJIUYECTBO HOBerHOCTeP‘I TPEHUS COCAUHACMBIX 3JICMCHTOB;

v T[dz
Qrs — pacueTHOE ycHiIMe OTHOU 3aKJICTIKH Ha cpe3, onpenensiemMoe 1o popmyne @,y = R Ny -

Ns — YUCIIO PaCYETHBIX CPE30B OJHON 3aKJICTIKH;

V = yiF/les — naBnenue ot cocpenoToueHHoOro rpys3a F (3mech yr — ko3 uiueHT, npuHIMaeMblii COTIIaCHO
CII 20.13330);

lef — ycrIoBHas ITMHA pacnpeieNieHus COCpeIoTOYeHHOM Harpy3ku (cormacho CIT 128.13330);

o — KO3 PHUIHEHT, TPUHIMASMBIH P HArpy3Ke [0 BEpXHEMY I0sicy OaJKH, B KOTOPOH CTEHKa IIPUCTPOTraHa
K BEpXHeMYy roscy, o = 0,4; Ipu OTCYTCTBUH MPUCTPOXKKN CTEHKH WIIH IIPU Harpy3Ke 110 HIKHEMY Tosicy o = 1;

Rrs,ye, Br, ki — cM. pasznen 4.

11.5.2 B 6ankax ¢ COeIMHCHUSIMH Ha 3aKJICTKaX WK BICOKOIPOYHBIX 00ITaX
C MHOTOJIMCTOBBIMU IOSICHBIMU TaKETaMM MPUKPEIUICHUE Ka)X0TO M3 JIMCTOB 3a
MECTOM CBOETO TEOPETHYECKOTO0 OOphIBA CIEAYEeT PACCUUTHIBATH Ha ITOJOBHHY
YCWIHSI, KOTOPOE MOXKET OBITh BOCTIPHUHATO CEYCHUEM JHcTa. [IpukperuieHue
KQKJIOTO JINCTA Ha YIACTKE MEXTY ICHCTBUTEIBHBIM MECTOM €T0 0OphIBA 1 MECTOM
oOpbIBa MPEABITYIIETO JTUCTA CIEAYET PACCUUTHIBATH Ha MOJHOE YCHIINE, KOTOPOE
MOKET OBITh BOCTIPUHSATO CEYCHHEM JIUCTA.

12 IIpoexkTpoBaHNE KOHCTPYKIMA M3 aJJIOMUHHEBBIX CILJIABOB

121  OOmme ykazanus

[Tpu mpoeKkTUpOBaHUU KOHCTPYKIMHI U3 aJIFOMUHHUEBBIX CIIJIABOB HEOOXOIUMO:

- MpeaycMaTpuBaTh KOHCTPYKTHUBHYIO CXEMY U CBSI3M, OOECIEUMBAIOIINE B
IIPOLIECCE MOHTaXa M OKCIUIyaTallud yCTOMYMBOCTD U INPOCTPAHCTBEHHYIO
HEU3MEHAEMOCTb COOPY)XEHHS B ILE€JIOM M €ro DJIEMEHTOB, Ha3Hayas WX B
3aBUCUMOCTH OT OCHOBHBIX MApaMETPOB U PEXHUMa JKCIUIyaTallud COOPYKECHUS
(KOHCTPYKTUBHOM CXEMBbI MTPOJIETHBIX CTPOEHUMN, TEMIIEPATYPHBIX BO3ACHCTBUH U T.
1.);

- IpeAyCMaTpUBaTh BO3MOXKHOCTb YKPYIIHEHHUS 3JIEMEHTOB KOHCTPYKLUU Ha
CTPOUTENBHON IUIOLIAJIKE JUII MOHTa)Ka MX KPYHNHBIMHU OJIOKAMU M 00€CIEUEHMsI
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YCTOMYMBOCTHU OTAETBHBIX 3JIEMEHTOB U OJIOKOB COOPYKEHUS B IPOLIECCE MOHTAXKA;

- MpeAyCMaTpuBaTh MOHTaXXHbIE KPEIUICHHS 3JIEMEHTOB, OOecHedrBaIOLIne
BO3MOXKHOCTh HX JIETKOM COOpPKM U YJOOHOrO BBHIMIOJHEHUS COEIMHEHUN Ha
MOHTaXke (YCTPOMCTBO MOHTAXHBIX CTOJIUKOB U T. 11.), @ TaKKe OBICTPOTY BBIBEPKHU
KOHCTPYKIIUH;

- TpelycMaTpUBaTh MOHTAXHBIE€ COCIUHEHUS DJIEMEHTOB OOJITOBBIMU;
CBAapHbIE MOHTAKHBIE COEAMHEHUS JIOMYCKAIOTCS JMIIb B TEX CIydasX, KOTJa
IpUMEHEHHE O0JITOB HEPALMOHAIBHO WM HE MPEAYCMOTPEHO.

12.2 Oco0eHHOCTH NPOECKTHPOBAHUS

12.2.1 TIporuOsl m3rmbaeMbIX JJIEMEHTOB CIEAyeT OMNpeAeisITh 0e3 ydera
KOA()(PUITMEHTOB JIUHAMHUYHOCTH W OCJHAOJEHUS CEUEHUW OTBEPCTUSMHU IS
3aKJIENOK, OOJITOB M CBAPOYHBIX IITBOB.

OTHOCHUTENbHBIE TMPOTHOBI 3JEMEHTOB KOHCTPYKIIMA W3 aTFOMHHHEBBIX
CILJIABOB HE JIOJKHBI ITPEBbINIATh 3HaueHu, npuBeaeHHbIx B CIT 35.13330.

12.2.2 TemmneparypHble KIUMAaTHUYECKHE BO3JCHCTBUS HAa KOHCTPYKIUU W3
ATIOMUHUEBBIX CIJIABOB CJIEIyET YYHUTHIBATh MyTEM Pa3OMBKU KOHCTPYKIIMHM Ha
TeMIlepaTypHble OJIOKH, cOCTaB, (opmMa M pa3Mepbl KOTOPHIX OINPEACISIOTCS B
COOTBETCTBHHM C yKazaHusiMu IyHKTOB 5.11, 5.69 CII 35.13330.2011.

12.2.3 Koppo3uOHHYIO CTOMKOCTh KOHCTPYKIIUN M3 aTIOMHUHUEBBIX CIUIABOB,
IIOJIBEPTaIOIIMXCs BO3/IEUCTBUIO arPECCUBHBIX CPEJl, CIEAYET 00eCeunBaTh MyTeM
BbIOOpa cIjlaBa MW COCTOSIHMSI ~MaTepuana, Ha3HAYeHHUs PaldOHAIbHBIX
KOHCTPYKTHUBHBIX ()OPM M MUHUMAJIbHBIX TOJMMH B cooTBeTcTBUU ¢ CII 28.13330
Y IPUMEHEHUEM 3alIUTHBIX aHTUKOPPO3HOHHBIX MTOKPHITHH.

12.2.4 ]It NOBBITIIEHUS KOPPO3HOHHOM CTOMKOCTH CTaJIbHBIE OOITHI OIJIEKAT
OIIMHKOBKE WM KaJIMHUPOBaHUIO. J[J HCKIIOYCHUS MECTHOTO TOBPEKIACHUS
AIFOMHHHMEBBIX CIUTABOB B MPOIIECCE 3aTSHKKU 00JITA MO TOJIOBKH U raifku O0NTOB
CJIelyeT yCTaHaBIMBaTh aiObl. [Ipy BHITONHEHUH 11ai0 U3 CTAJIM OHH JOJDKHBI
OBITH OIIMHKOBAHBI HJIM KaJIMUPOBAHBI.

13 KoHcTpyKTHBHBIE TPeOOBAHMS

13.1 OOmme ykazaHust

13.1.1 KoHCTpyupoBaHHWE ¥ W3TOTOBJICHHE DJJIECMCHTOB KOHCTPYKIHHA W

COEIMHEHNH W3 AJTIOMHHUEBBIX CIUIABOB CIIEAYET MPOBOJIUTH B COOTBETCTBUM C
I'OCT P 57352.

13.1.2 HaumeHbluyio TOJNIIMHY JAETaled 3JIEMEHTOB MPOJETHBIX CTPOCHHM
NPUHUMAIOT M0 pacyeTy Ha MPOYHOCTh, YCTOMYMBOCTD, BBIHOCIUBOCTD, KECTKOCTh
U KojeOaHMs, HO HE MeHee yka3aHHoW B Tabmuue 13.1 ¢ yderom ycioBuit
NEePEeBO3KH, MOHTAXka U SKCIUTyaTalllu.

JlomyckaeTcs cienayromas HauOobIIas TOJNIIMHA TUTUT: U3 BCEX CILJIaBOB, 3a
uckmodeHuem 1915, — no 50 mm, u3 caBa 1915 — no 20 mMm.

[Ipn sTOM moOCTaBKa JUCTOB TONMMHOM cBbiie 10,5 MM mpoBomutcs ¢
cobmoaenueM tpedboanuit I'OCT 17232 ¢ yueTom mnosioxxenuit 8.2.1 HacTosIero
CBOJA ITPABUIL

Jomyctumasi HauOomblasi TOJIIMHA 3JIEMEHTOB CEUEHHUS MPECCOBAHHBIX
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nonypadpukaroB — 25 mm asst npoduieit u 30 mm ans Tpyo.

Taobauma 13.1

Haumensbiias tonuiuna,
Jletanu KOHCTPYKLIIUH MM, HLIIH CCHCHHC
neranei KOHCTPYKLIUHU
NEIIeXO0IHBIX MOCTOB

1 JIucroBsle neTanu (3a UCKIIIOUEHUEM JeTajeil, yka3aHHBIX B MO3UIUIX 6

2—9 HacTosIeH TabJIUIbI)

2 Y3noBble (pacOHKH TIIaBHBIX QepM )

3 BepTukanabHble CTEHKU CBapHBIX M3TH0AEMBIX INIABHBIX 0aJIOK 6

4 V3noBbie (pacOHKH CBs3EH 5

5 Haknaaku B cThIKax pedep OpTOTPOIHOM IIINTHI U TUIAHKH 4

6 IIpoxnaaku 4

7 'opu3oHTaNBHBIE OMOPHBIE JIUCTHI 20

8 JIucThl HaCcCTUIIA OPTOTPOIHBIX TUIUT 7*

9 Pebpa opTOTPOIHBIX U PEOPUCTHIX TUIAT 4*

10 TpaneuneBuansie pedpa 6*

11 Yronku B OCHOBHBIX 3JIEMEHTAX TJIaBHBIX (PepM U IIPOE3KEN 4acTu 70 x 70 x 5%

12 Vronku ¢raHLEeBbIX MPUKPEIUICHUNA MPOJOJIBHBIX U IMOMEPEUHBIX R0 x 80 x6*

OasoK

13 Yronku B 35ieMeHTax CBsA3eH 50 x 50 x 5%

* JlaHbl MMHUMAJIbHBIC TOJIIMHBI JIMCTOB M CEYCHUSI U3 YCIIOBUS CTOHKOCTH K JIOKQJIBHBIM MEXaHWYECKHM
noBpexicHusIM. TpeOyemble TOIIIMHBI M pa3Mepbl CEUCHHUI ONPEeIsIIoT PacueToM.

13.1.3 Jlns yMEHBIIIEHUS YHUCIa COCIWHUTEILHBIX CBAPHBIX IIIBOB CCUCHHSI
COCTaBHBIX DJJIEMEHTOB pemlieT4aThix (epM clenyeT mpeaycMaTpuBaTh Wu3
MHUHUMAJILHOTO YHCJIa JICTaICH.

13.1.4 B pemieT4atsix MIaBHBIX epMax MaTepHall JJIEMEHTOB KOPOOYaTOro
u H-oOpa3zHoro cedeHuwii JoKE€H OBITh CKOHIEHTPUPOBAH B  JIMCTAX,
PaCIOJIOKEHHBIX B TNIOCKOCTH (hePMBI.

13.1.5 Ilosica, cxarble dJeMEHThl ¢GepM cileayeT MpeaycMaTpuBaTh IO
BO3MOXXHOCTH 3aMKHYTOTO CEYEHHS — CBAPHOTO0 KOpPOOYATOro CEUeHHUs WIH U3
MIPECCOBAHHBIX TPYO.

13.1.6 B cocTaBHBIX 3JIeMEHTaX peuieTyaThix (hepM 3a pacueTHYIO MIUPUHY D
JIUCTA CJIeTyeT MPUHUMATD:

a) pu 00€nX 3aKPETUICHHBIX MPOIOIbHBIX KPOMKAX:

- JUI1 DJIEMEHTOB C OOJTOBBIMH COEIMHEHUSAMH — PACCTOSIHUE MEXIY
OnmmKalIiuMu ~ puUcKaMud  OOJITOB, MPUCOCAUHSIONIMX  JaHHBIM  JHCT K
NEPIEHIUKYISIPHBIM €My JTUCTaM UM COSAUHUTEIbHBIM CBA3SIM;

- JUIsl CBapHbBIX U NPECCOBAHHBIX 3JEMEHTOB — PACCTOSHHE MEXKIY OCSIMU
YKa3aHHBIX JHUCTOB;
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0) IpH 3aKPEIJIEHUU OJTHOM POJOJIbHON KPOMKHU:

- JJIs DJIEMEHTOB € OOJITOBBIMU COEIUHEHUSIMH — PACCTOSIHUE OT CBOOOIHOTO
Kpas JIucTa 10 Onvkaiieil pucku 00JITOB;

- U1l CBapHBIX U IPECCOBAHHBIX AIEMEHTOB — PACCTOSIHUE OT CBOOOIHOIO Kpast
JUCTA IO OCH OJMIKAMIIEro JUCTA, PACIIONO0KEHHOTO NEPIEHUKYIISPHO JaHHOMY.

13.1.7 B cxkateix  smemeHTtax — H-oOpa3HOro  cedeHus  TOJIIMHA
TOPU30HTAIHLHOTO JIMCTA JOHKHA COCTABJIATH OT TOJIIUHBI COSAMHSIEMBIX JTUCTOB
HE MEHee:

0,4 t; — B pyieMeHTax ¢ OOJITOBBIMH COEIUHEHHUSIMU,

0,6 ti — B cBapHBIX U IPECCOBAHHBIX DJIEMEHTAX.

13.1.8 IIpu KoHCTpyHpOBaHHUH Y3JIOB (hepM cieayeT 00ecreunBaTh MECTHYIO
YCTOHYHBOCTD CHKATHIX 30H Y3JIOBBIX (PaCOHOK MOAKPEILIss, MPU HEOOXOANUMOCTH,
cBOOOIHBIE KPOMKH OKaWMIISIFOIIIMMH YTOJIKAMH WU peOpaMu.

13.1.9 JIByTaBpOBBIC CBapHbIC OANKH CIEAYyeT MPEAyCMaTpPUBATh U3 OJHOTO
BEPTUKAJIBHOIO M JIByX T'OPU3OHTAJBHBIX JIUCTOB, a KOpoOdaTrble — U3 ABYX
BEPTUKAJIBHBIX U JIByX HEMOCPEJICTBEHHO COETMHEHHBIX C HUMU MOSICHBIMH IIBaMHU
TOPU30HTAJIBHBIX JUCTOB.

[IpumeHeHue B mosicax NAKEeTOB M3 JIBYX JIMCTOB JOIYCKAa€TCS TOJBKO B
aJIeMeHTax U3 criaBoB 1915 B cinyyasx, korja TpeOyemas TOJIMHA osca CBapHON
Oaniku nipeBbiaet 20 M.

M3MeHeHne ceueHust nosca cieAyeT OCYIECTBISATh B 30HE PACIIOJIONKEHUS €ro
CTBIKOB, IIpE€JyCMaTpuBas CKOCbl 1O IIMPUHE WIA 10 TOJIIMHE, a IpH
HEOOXOJUMOCTU — TO U JPYroe OJAHOBPEMEHHO C YKJIOHOM 1:8 i pacTsHyTOro
nosica u 1:4 — s cxkaroro.

B moscax u3 ABYX JHMCTOB CIEIYyET NPUMEHATH JUCTBI, OTIMYAIOIINAECS I10
mupuHe He MeHee yeM Ha 100 mm. B memexoaHblX MOCTax JOIMYyCKaeTcs
IpUMEHEHUE B TMoscax OajoK MAaKeTOB W3 JIMCTOB OAMHAKOBOM IIMPUHBI,
COEJIMHEHHBIX CBAPHBIMU IIBAMH, HAJOKEHHBIMU 110 CONPUKACAIOIIUMCS KPOMKaM,
C pa3JieKou MocaeAHUX Ha TpeOyeMyto MO pacueTy riyouHy.

13.1.10 HapyxHblii JUCT MakeTa Mmosca, oOphIBAEMBIM B MpoJieTe OalikH,
ClleqyeT MNPOAOJKUTH 32 MECTO €ro TEOpPEeTUYECKOTo OOphiBa Ha JUIMHY,
obecrieunBaroniyo npukperuieane 50 % muomaau cedeHus aucta. [lpu sTom
cleayeT MpeaycMaTpuBaTh: TOJIIMHY H3TOr0 JIMCTa HAa KoHIe — 10 wmwm;
CUMMETPHUYHBIE CKOCHI MO IIUPUHE (CO CBEJICHHEM Ha HET) — C YKIOHOM 1:4; ckoc
MO TOJIIIMHE — C YKJIOHOM 1:8 st pactsHytoro nosica u 1:4 — qs cxaroro. s
KOCBIX IIBOB Ha KOHIIE JIUCTA CJIEeAyeT MpeycMaTpUBaTh OTHOLIEHUE KaTeToB 1:2
(MEHBIIMI KaTeT — MO BEPTHUKAIM) U MEXaHUYECKYI0 OOpabOTKY AJis MOJy4YEeHHs
IJIaBHBIX (pagdycoM HE MeHee 5 MM) IMepexXOoJ0B K OCHOBHOMY METaJUly
HEIpepbIBAEMOr0 JIUCTA MosIca.

13.1.11 BeiGop Buma coeauHeHHs (CBapHOE, OOJTOBOE W [Ip.) CIEAYyeT
MIPOBOJIUTH B 3aBUCUMOCTH OT XapakTepa paboThl COSIMHEHUS U C yUETOM CTEIIEHU
OCIIa0JICHHs] KOHCTPYKTUBHBIX JJIEMEHTOB.

JIst  TEpMUYECKH HEYIMPOUYHSEMBIX CIIaBOB (OCOOCHHO B OTOXKEHHOM
COCTOSIHMH ) OCHOBHBIM CIIOCOOOM COEMHEHUS CJIeIyeT BRHIOMPATh CBApKY.
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CBapHble COEAMHEHUS SJIEMEHTOB HECYIIIMX KOHCTPYKLIUI CIEAYET BHIITOIHATh
B 3aBOJICKHX ycloBUsX. [Ipy NpoeKTUpOBaHUHU CBAPHBIX KOHCTPYKIIUNA HEOOXOIUMO
peaycMaTpUBaTh NPUMEHEHUE KOHAYKTOPOB.

13.1.12 TOHKOAKCTOBbIE OTPaXKJAIOLINE KOHCTPYKLUHUU M WX COCIUHEHUS
CIIEyET MPOEKTUPOBATh CBAPHBIMU WJIM KJICMIAHBIMU (3aBOJICKME W MOHTa)KHBIE
KpeIUIeHHs OOIIMBOK K KapKacaMm, CTBIKM MJisi YKPYIMHEHHS TOHKOJIHCTOBBIX
3JIEMEHTOB), a TAKXKE C IPUMEHEHUEM COeTMHEHUH Ha (pajbliax, 3aleskax u ap.

13.1.13 [Ipy  TPOEKTUPOBAHUM CBAPHBIX KOHCTPYKIHMM  HEOOXOJIUMO
00eCTIIeYnTh COXPAaHEHNE BHEITHETO BU/Ia KOHCTPYKIIUU ITyTEM:

- BeIOOpa cmocoba cBapkd, 00ECIIEUMBAIOIIETO TPEOYEeMBbI BHENTHUN BHUT
CBAPHBIX COCIMHEHHI;

- IPUMEHEHHUS )KECTKUX KOHIYKTOPOB;
- IPOKOBKH CBapHBIX IIBOB JIJISl YMEHBIIECHHS CBAPOUYHBIX AeOpMALIMI U JIp.

13.1.14 MuHUMaNbHYIO  TOJIIUHY  OTPAXAAIONIMX  KOHCTPYKIUH U3
IIFOMUHUEBBIX CIJIABOB CJIEIyET Ha3HAYATh MO PACUETY B 3aBUCUMOCTH OT YCJIOBUIN
TPaHCIIOPTUPOBAHUS, MOHTAXKA U IKCILTyaTaIl|H.

13.1.15 KomOuHUpOBaHHBIE COCOUHEHHS, B KOTOPBIX YacTh yCHIUH
BOCIIPUHUMAETCS 3aKJeNKaMU WM OOoJTaMU, a 4YacTh — CBapHbBIMU IIBAMH,
IMPUMEHSTH 3aMPELIACTCS.

13.1.16 lomyckaercsi coyeTaHWE€ B OJHOM KOHCTPYKIIMH JJIEMEHTOB W3
AJIFOMMHHMEBOIO CILJIaBa U CTalM NpU OOECIEYEHHH Mep IO IPEeIOTBPALICHHIO
KOHTAKTHOM 3JICKTPOXUMHUUYECKON KOPPO3HUH.

13.1.17 lns ~ yMeHBIICHHUS  KOHIIGHTpAIlMM  HAMNPSOHKCHUH  CIEIyeT
WCIIOJIB30BaTh MEPONPHUTHS, aHanornuHele pekomenayembiM CII 35.13330 mos
CTaJIbHBIX KOHCTPYKIINM.

13.2 CaapHble cOeTHHEHUSI

13.2.1 Tlpu TmpoeKTHPOBAHWN KOHCTPYKIIMA CO CBAapPHBIMH COCIUHCHUSIMH
CIIeIyeT:

- TpexycMaTpUBaTh NMPUMEHEHHWE PYYHBIX M MEXaHW3MPOBAHHBIX CIOCOOOB
CBapKH, OTHaBas MPEANOYTCHHUE COBPEMEHHBIM BBICOKOIPOU3BOIUTEILHBIM
TEXHOJIOTHSIM,

- MpeayCcMaTpuBaTh, MO BO3MOXHOCTH, CBapKy 0€3 KaHTOBKH KOHCTPYKITUH
IIPY U3TOTOBJICHUMY;

- obecneyrBaTh CBOOOJHBIN JTOCTYN K MECTaM HAJOXKEHHUS IIBOB C y4E€TOM
BBIOPAHHOTO CIIOCO0a U TEXHOJIOTUU CBAPKH,

- Ha3HAYaTh pa3Mephbl U B3aMMHOE PACIIOIOKEHUE IITBOB M BRIOUPATH CIOCO0
CBapKHM HCXOIsi U3 TpeOoBaHUK oOecTeYeHUsT HAUMEHBIINX COOCTBEHHBIX
HaMpsHKeHU U neopmaruii mpu cBapKe;

- n30eraTb COCPEeNOTOUYCHHUS OOJIBIIIOTO YKCIIA IITBOB B OJTHOM MECTE;

- TpPWHUMATh KOJUYECTBO W pa3Mepbl CBApHBIX IIIBOB MHHHMAJIBHO
HEOOXOIUMBIMH.

13.2.2 Pa3nenky KpOMOK IO/ CBapKy CJeIyeT Ha3HayaTh C yYETOM CIocoda u
TEXHOJOTHH CBapKH, MOJOKEHHSI IIIBOB B MPOCTPAHCTBE U TOJIIMH CBApPUBAEMbIX
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snemedToB o ['OCT 14806.

13.2.3 Ilpu mpoOeKTUPOBAHWU CBAPHBIX COCTUHEHUN M Y3JI0B B HECYIIHUX
KOHCTPYKLUSX CIIEYET MpeycMaTpUBaTh CHIPKEHHE KOHIICHTPALUK HAIIPSKEHUH,
OpUMEHSAS JUISI  3TOTO  COOTBETCTBYIOIIME KOHCTPYKTHUBHBIE pEIIEHUS U
TEXHOJIOTHYECKHE MEPOITPUSATHSL.

Crnenyer npeaycMaTpuBaTh MPEMMYILIECTBEHHO CBAPHBIE COEUHEHUS BCTHIK C
00s13aTeNIbHON TMOABAPKON KOpPHS IBA WM C HCIOJIb30BaHUEM (HOPMHPYIOIIUX
noak1a10K. KOHIIbI IIBOB BCTHIK CJIEIYET BHIBOJUTD 32 MIPEIEIbl CThIKA (HampUuMep,
C TIOMOIIBIO BHIBOJHBIX TUIAHOK).

[Ipu cBapke BCTHIK JIBYX JIMCTOB Pa3HOM TOJIIMHBI CIEAYET OCYIIECTBISATH
Mepexo/l OT TOJICTOTO JINCTA K TOHKOMY ycTporcTBoM ckoca 1o ['OCT 14806.

UYHCIo CTHIKOB B paCYETHBIX AIEMEHTaX JIOJKHO ObITh MUHUMAJIbHBIM.

13.2.4 CpapHble COCIMHEHHS CJIEIyeT pacrmojiaraTh B HanMMEHee
HaIpPSHKEHHBIX MECTaX 3JIEMEHTOB KOHCTPYKITUH.

13.2.5 B y3nax Hecymux KOHCTPYKIIMIA U3 IPECCOBAHHBIX MPOoQHIIeH cleayeT
IpeyCcMaTpUBaTh CBAPHbBIE COSAMHEHNUS BCTHIK U B TaBp.

13.2.6 Pa3mepsl u ¢opMa CBapHBIX YIJIOBBIX IIIBOB JIOJDKHBI YJIOBJIETBOPATH
CJIEIYIOUTUM TPEOOBAHUSIM:

- KareT IBOB Ki clieyeT mpuHMMAaTh HE MEHEee TOJIIMHBI HanbOoJIee TOHKOTO
anemeHTa. Ecnu B coenuHeHuu OoJjiee TOHKUM DJIEMEHT HUMeEeT Oylb0y, TO
npeeibHas BeMYMHa KateTa K mBa MoxeT ObITh yBenuuena jo 1,5t (rme t —
HaUMEHbIIIasl TOIIIMHA COCIUHSIEMBIX DJIEMEHTOB);

- 10 BO3MOHOCTH U30€erath MpUMEHEHHsI JIOOOBBIX I1IBOB,;

- MUHUMaJbHas JAjMHa (aaHrosoro msa 40 mm;

- pacueTHas AyMHA (DIAHTOBOTO IIBa JOJDKHA OBITH HE 0osee 50 ki;

- B COCIMHEHUSAX BHAXJIECTKY pa3Mep HaXJIECTKU JOJDKEH ObITh HE MEHEE MATH
TOJIIIIMH HAan0oJiee TOHKOTO DJIEMEHTA.

13.3 3akieno4Hbie M 00JTOBLIE COeTUHECHUS

13.3.1 Pa3memienue 3akienok u OOJTOB, B TOM YHCJIE BBICOKOTPOYHBIX,
cleayeT MPOBOAUTH coryiacHo Tabmuiie 13.2.

Tadbauma 13.2

XapaKkTepuCTUKa PACCTOSHUS NP pa3MeIeHnH 00ITOB Paccrosinue
Mesx 1y IIeHTpaMu 3aKJIeTOK U 00N TOB B JIF0OOM HalpaBJICHUU:
- MUHUMAJIBbHOE JITS 3aKJICTIOK 3d
- MUHHUMAJILHOE IS OOJITOB 3,5d
- MAaKCUMAITbHOE B KPAaWHUX PsiiaX MPH OTCYTCTBUH OKAHMIISIONINX YTOJIKOB
IIPU PACTSKEHUHU U COKATUH 5d nim 10t
- MAKCUMAIIbHOE B CPEHUX M KPAHUX PsIax MPH HATWIHH OKANMITSIOIINX
YTOJIKOB:
- TIPH PaCTsHKEHUN 12d wm 20t
- IpU CKaTHH 10d wnm 14t

OT 1ieHTpa 3aKIIeNKH Wik 00JITa 0 Kpasi 2JIEMEHTA:
- MUHUMAJIbHOE BJIOJIb YCUJIHS U 110 TMArOHAIH 2,5d
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- MUHUMAJIbHOE TIOTIEPEK YCHITUS TIPU OOPE3HBIX KPOMKaX 2,5d
- TO K€, IIPU NPOKATHBIX MJIU IIPECCOBAHHBIX KPOMKAX 2d
- MAaKCUMAJIbHOE 6d

11 pUMCYaHUC— B nacrosmeit Ta6J'II/IIIe MPUMCHECHBI CIICAYIOIIUC 0003HaYCHHUS:

d — mmamerp oTBepcTHs st GONTA;
t — TonmmuHa Hanboee TOHKOTO HAPY KHOTO 3JIEMEHTA MaKeTa.

COCI[I/IHI/ITEEJILHBIG 6OJ'ITI>I, paciojiaracMbI€ BHC VY3JIOB U CTBIKOB, CJICAYCT
pa3MCIIaTb Ha MAKCUMAJIBHBIX PACCTOAHUAX.

13.3.2 B Hecymux 3J1eMeHTax KOHCTPYKIIMI YUCIIO PACTIONOKEHHBIX 110 OJTHY
CTOPOHY CTBIKA 3aKJICTIOK, MPUKPEIUISIONIUX SJEMEHT B y3Jie, IOJDKHO OBITh HE
MEHEE JIBYX.

13.3.3 Ilpu 3aBOACKOI XOJIOJHOM KJIEMKE TOJIIMHA CKJIETHIBAEMOTO TaKeTa
Ha CKOO€ He JIOJDKHA MPEBHIIIATh YETHIPEX TUAMETPOB 3aKJICIOK.

13.3.4 JluameTtp 3akJeNKH JOHKEH ObITh HEe OoJiee MATH TOJNIIUH Hanbosee
TOHKOTO 3JIEMEHTA. 332 paCUETHBIN TUaMeTp 3aKJICIKH CIeAyeT MPUHUMATH JUAMET]
OTBEPCTHSI.

13.3.5 dopma 3akjienkd W €€ pa3Mephl s XOJOJHOW  KIICTIKH
YCTaHABJIMBAIOTCS TEXHUYECKUMHU YCIOBUSMU Ha H3TOTOBJICHHE CTPOUTEIBHBIX
KOHCTPYKIIUH U3 aJTIOMUHHEBOTO CILIaBa.

13.3.6 B xoHCTpyKIUAX U3 TPOGUIMPOBAHHBIX JTUCTOB PeOpa KECTKOCTH HITH
nuadparMel CIeAyeT COSTUHATh B KXKAONH TOUKE KacaHHs C TOPPOM U DIIEMEHTOM,
YCHJIMBAIOIIUM KOHCTPYKIHIO.

14 KoHcTpyKIus JIMT NPOXO0KeH 4acTu

141 TIlpu KOHCTPYUPOBAHUU OPTOTPOMHBIX IUIAT MPEANOYTUTEITHHO
OPUMEHATh IpeccoBaHHble Npoduin. Ilpu Beixome 3a mpenenbl BO3MOXKHOCTEH
IIPECCOBOTO MPOU3BOJICTBA CIIEYET MPUMEHSITh CBApHBIE IIUTHI, MOJKPEIIEHHBIE
pedpamMu KECTKOCTH.

14.2  OpTtoTpomHbIC TIUTHl MPOXOXKEW YACTH TMEMIEXOIHBIX MOCTOB W3
AIIFOMUHUEBBIX CIJIABOB CIEAYET BBITIOJIHSTD:

- CBAPHBIMU, COCTOSIIIIMMHU U3 JINCTA HACTHIIA, TOJAKPETUIEHHOTO NPOAOIbHBIMU
U TIONIEPEYHBIMUA PeOpaMH, BEPTUKAIBHBIE CTEHKA KOTOPBIX MPHUBAPEHBI K JUCTY
HACTHJIA IBYCTOPOHHHMH YTJIOBBIMU IIIBAMH;

- COOpHBIMHU, COCTOSIIIUMHU U3 MPECCOBAHHBIX MpPOdUIEH OTKPHITOTO JIHOO
3aMKHYTOTO CEUEHHUs, COCAMHIEMBIX MEXAy COOOW CBapKOW BCTHIK JIMOO
COEUHSEMBIX B 3aMOK C TOCJEAYIOUIMM IPOBAPUBAHUEM COEIUHEHMs. THUIIbI
cedeHui mpoduieit npeacraBieHsl Ha pucyHke 14.1.
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1 | 1 1 ‘#
a — CBapHas IUINTA U3 JIMCTA HACTHIIA, TOJKPEIUICHHOTO TIPOJONBHBIMHE U MONIEPEYHBIME pebpamu; 6 — cOOpHO-
CBapHas IUUTA U3 MpoQuIeil 3aMKHYTOTO CEYEHHST; 8 — COOPHO-CBAapHAas IJINTA U3 NPO(IIIEH OTKPBITOTO CEUCHUS

Pucynok 14.1 — KoHCTPYKIMH ce4eHU OPTOTPONHBIX IJIMT U3 ATIOMUHHEBBIX CIIJIABOB U
THIIbI IPECCOBAHHBIX MPOduIIel IS IIMT MPOX0KeH YacTH

14.3  TonmmHy HacThiIa U pedep Kak CBapHBIX, TAK M MPECCOBAHHBIX TUTUT
CIIEIyeT OMpEeNeNsITh IO pacyeTy ¢ ydeTtom TpeboBanuit 9.1. MwuHMManbHBIC
TOJIIUHBI DJIEMEHTOB CEUYEHUM OPTOTPOIHBIX IUIUT JOJDKHBI COOTBETCTBOBATH
NpUBEICHHBIM B Tabnuie 13.1.

14.4  CpapHble OPTOTPOITHBIE IIUTHI JUISI MEHIEXOJHBIX MOCTOB CIIEIYET
M3TOTOBIATH U3 cijiaBa 1915 unm u3 TepMUUecKr HEYITPOUHSIEMBIX CILUIABOB 15654,
AMr2, AMr3. MoHTaxxHble OJIOKH CBApHON OPTOTPOIHOM IUIUTHI JOJIKHBI OBITH
OPUEHTUPOBAHBI IJIMHHOW CTOPOHOU BIOJb OCH MOCTA.

145 VYcwinga B 3JIEMEHTAaX MPOXOXKEW YaCTH TMEMIEXOJHbIX MOCTOB CO
CBapHBIMH OPTOTPOMHBIMU TUIMTAMH W3 aJIOMHUHHUEBBIX CIUIAaBOB CIIEAYyET
OTpENENATh, NMPUMEHSS MPOCTPAHCTBEHHBIE PACUETHBIE CXEMBI C JAMCKPETHBIM
pacrojoKeHUEM MONEePEeYHbIX pedep M yUUThIBask COBMECTHYIO paboOTy IUIUT C
riiaBHbIMU (hepMaMu (O0aakaMu) B COOTBETCTBUH ¢ Ykazanusamu npuioxenus 11 CIT

35.13330.2011.

14.6  Dnementsl (oTaenbHblE TpodMIM) COOPHO-CBAPHBIX OPTOTPOITHBIX
IUTUT CJIEyeT PAaCCUUTHIBATh B COOTBETCTBHH C yKa3aHUAMHU 9.2 U MOJIOKECHUSIMU
CIT 128.13330 xak OJHOIPOJICTHHIE WM MHOTOIPOJIETHBIE OAJIKH C IIAPHUPHBIM
ONMPAHUEM B MECTaX KPEIJICHUS K IIaBHBIM Oankam (hepMam) Uil mMporoHam.

14.7  CpapHble OpPTOTPOMHBIE IJIUTHI U MNPOPUIH COOPHO-CBAPHBIX ILIIUT
JONYCKAeTCsl MPU NPEIBAPUTEIBHOM PYYHOM pacueTe YCJIOBHO pa3leisaTh Ha
OTJIEJIbHBIE CUCTEMBI — MIPOJIOJIbHBIE U MONEpPEeUHble pedpa ¢ COOTBETCTBYIOIIUMHU
ydyacTKaMu JIMCTa HacTuja, oOpasylollde TaBpOBbIE, JBYTaBPOBBIE WU
HIBEJUICPHBIE ceueHUs (pucyHok 14.2).
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Pucyuox 14.2 — Cxembl PaC4Y€THBIX ceyeHUil MI0CKHX 3JIEMEHTOB OPTOTPONHLIX IIJIAT

14.8  Pacyer OpTOTPOMHBIX IUIUT U MX 3JIEMEHTOB HAa MPOYHOCTH CIEAYET
MPOBOJNTH B COOTBETCTBUU C ykazaHusmu 9.2 u monoxxkenusimu CIT 128.13330.

149  VYcrolumBOCTh pedep OPTOTPOIMHBIX IUIMT CJEAYyeT MPOBEPSATH B
COOTBETCTBHH C yKazaHusiMu noapazaena 7.5 CIT 128.13330.2016.

1410 [omyckaetcst o0ecredynBaTh YCTOMYMBOCTH peOep OPTOTPOMHBIX TUIUT
HA3HAUYCHUEM OTHOIIEHUS WX TOJIIMHBI K MIUPUHE B COOTBETCTBUM C YKA3aHUSIMU
noapasnena 7.5 CIT 128.13330.2016.

14.11 lupuHy y4acCTKOB MEXIY COCEIHUMH IMPOJOJIHHBIMHU MOJIOCOBBIMU
pebpamu ciaeayeT HazHadaTh Mo ykaszaHusM nojapasnaena 7.5 CIT 128.13330.2016.
[Tpu 5TOM CXeMBbI paCUETHBIX CEUCHUI ClIeAyeT MPUHUMATh N0 pUCyHKY 14.2.

1412 OObenuHeHWE OTACNBHBIX Mpoduieii B KpPyMHOpPa3MEpHbBIE KapThl
yTEM CBapKU B MPOJOJHHOM HAMPABICHUM CJEAYET OCYLIECTBISATH TOJBKO B
3aBOJICKUX YCIIOBUSX.

1413 B  cOOpHO-CBapHBIX  OPTOTPOIMHBIX  TUIMTAaX  JOJDKHBI  OBITH
PELYCMOTPEHbl JPEHAXXHbIE OTBEPCTUS JIA OTBOAA aTtMoc(hepHOil Biarw,
BBITIOJIHSEMbIE B 3aBOJICKUX YCIOBHSX.

14.14 KpemyieHre OPTOTPOIHBIX IUIUT K KapKacy MPOJETHOTO CTPOCHHUS
CJIEyeT OCYIIECTBIISITH HEMOCPEACTBEHHO Ha OO0JITaX WJIA C HUCIHOJIb30BAaHUEM
CTHIEIUATBHBIX KPAEBBIX MPOQUIICH.

14.15 Ilpu HANM4MM OPTOTPOMHOM IUIUTHI, KECTKO CBA3BIBAIONICH TMOsica
Oasiok uiu pepm, TOMMyCKaeTCs HEe yCTPauBaTh CBsI3U, 00ECIICUNBAIOIINE KECTKOCTh
KapKaca B TOPU30HTAIBHOW TUIOCKOCTH, €CITU OHU HE TPeOYIOTCS MO YCIOBUSIM
MOHTaXa.

15 Pacyer memexogHbIX MOCTOB H3 AJIOMHMHHEBBLIX CILIABOB Ha
BbBIHOCJINBOCTDH

Hacrosmuii pazien uCnoib3yIoT IPH pacueTe Ha BBIHOCIUBOCTh KOHCTPYKITUH
MEIEX0HBIX MOCTOB, BBITIOJTHEHHBIX TOJHOCTHIO WM YACTUYHO U3 ATFOMUHHEBBIX
CIUIaBOB, €CJIM ATO MPEAYCMOTPEHO B 3aJaHUU Ha MPOEKTUPOBAHUE.
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B Hacrosiem pazzene yCTaHOBJIEHbI OCHOBBI IMPOEKTUPOBAHUSI MOCTOB U3
IIIOMUHUEBBIX CILJIABOB, JIJIs KOTOPBIX MPEIETbHBIM COCTOSIHUEM SIBIISIETCSI MOMEHT
o0Opa30BaHuUsl TPEUINH, BI3BAHHBIX YCTAIOCTHIO.

JlanbHeimass 3KCIUTyaTaliisi MOCTOB M3 alllOMHUHHUEBBIX CIUIABOB  C
00pa30BaBIIMMHKCS YCTAIOCTHBIMU TPEIIMHAMU He Aomyckaercs. [Ipu oOpazoBanuu
NOJOOHBIX TPEIIMH TpeOyIoTCsl OCTaHOBKA OKCIUTyaTalldd U IPOBENICHUE
MEpPOTIPUATUNA 10 YCTPAHEHHIO 00pa30BaBIIMXCS TpeUMH. B CBSI3M C JAaHHBIM
MOJIOXKEHUEM TPeOyeTCs TMEepUOANYECKOE OCBHICTEILCTBOBAHUE KOHCTPYKIIHMA
MOCTOB U3 aJTFOMUHHUEBBIX CIIJIABOB JIs1 BBISIBJICHHS] 00Pa30BaBIINXCS YCTATOCTHBIX
TPELIUH.

15.1 OcHoOBHBIE NI0JIOKEHUS pacyeTa

15.1.1 OO01ue mojo:KeHHus

KoneuHas 11e71b pacueTHOM OIIEHKH KOHCTPYKIIMH OTHOCUTEIBHO MPEEIbHOIO
COCTOSIHUSI TI0 BBIHOCJIMBOCTH COCTOMT B OOECIEUEHHUU OTCYTCTBHS YCTaJOCTHBIX
TPEITMH B HECYIIIUX KOHCTPYKIIUAX B TEUCHHE 3aJaHHOTO CPOKa CITy>KObI MOCTA.

CpeIHHUM CTaHIapTHBIM YHUCIIOM ITUKIIOB B TCUCHHE 3aJaHHOTO CPOKa CITY>KOBI,
B XOJE€ BO3JCHCTBUSA KOTOPHIX B KOHCTPYKLUMSX HE JOJDKHO MPOUCXOIUTH
00pa30BaHus YCTAJOCTHBIX TPEIIUH, €CIM HE YCTaHOBIEHO MHOE, siBasercs 2-10°
ITUKJIOB.

15.1.2 Metoabl pacueTa Ha BLIHOCJIUBOCTH

Pacuer KOHCTpyKIMI W3 aJIOMHHHMEBBIX CIUIABOB  OTHOCHTEJIBHOIO
IPEEIbHOIO COCTOSHUS 1O BBIHOCIMBOCTH MOKET ObITh OCHOBAH Ha OJIHOM W3
CJIEIYIOIIUX METOMOB:

- obecrnieueHre OTCYTCTBUS TOBPEKICHUHN B TEUEHHE 33JaHHOTO CPOKa CITY>KOBbI
(15.1.3);

- pacueT, CONpPOBOXKIAEMbI HCHBITAHUEM, KOTOPBI MOXKET OBITh IPOBEICH
IIPU HETOCTATOYHOM KOJIMYECTBE UCXOAHBIX TAHHBIX.

15.1.3 MeTtoa oOecniedyeHusi OTCYTCTBHUSI TOBPEXKIEHUI B TedeHHe
3aJJaHHOT0 CPOKA CJIY:KObI

JIaHHBIN METOJI OCHOBAH HA BBIYMCIICHUH IIOBPEKICHUS B ITPOLIECCE 3aJaHHOTO
CpOKa CIIy>KObl KOHCTPYKIIMU C MCIOJIb30BAaHUEM HUKHEH OLIEHKH CTaHAAPTHOTO
Ipeziena BbIHOCIMBOCTH U BEPXHEHN OLIEHKHU YCTAJIOCTHOM HArpy3Ku. /JlaHHbIN MeTox
o0ecrieunBaeT OIICHKY CpOKa CIIy>KObl NpH YCTaJOCTHBIX Harpy3kax B 3arac
IIPOYHOCTH.

[IpoBoaST aHanM3 MCTOPUU HArPYKEHUs, 3aKIIOYAIOUIUMKCI B IOACYETE
JNEUCTBYIOIIMX HANPSOKEHUW W COCTABICHUM  CIIEKTpa  HAIpsSOKEHUUW B
MOTCHIIMAIBHBIX MECTaX BO3HUKHOBEHUS TpemuH. [lanHyio wuHpoOpMamuio Ha
OCHOBAaHHWH pacyeTa MOBPEXKAAEMOCTH HCIOJIB3YIOT [JI OLUEHKH pPacyeTHOIO

0€30IacHOr0 CpoKa CIYykKObI s, KOTOPBIM 3aTEM CPaBHUBAIOT C 3aJJaHHBIM CPOKOM
Te:

T =L (15.1)
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[Ipu pacdere mo mgaHHOMY MeETOmy OOmas TOBpeX)AaeMocTh D s
COBOKYIMHOCTH IIMKJIOB BBIUMCISIETCS HAa OCHOBE CyMMHUpoBaHusi MaiiHepa Kak
CyMMa X JI0JIei TOBPEXKIaeMOCTH 10 opMmyIie

D =X (15.2)

U JIOJKHA YAOBJIETBOPSTH YCIOBUIO

D _<D,, <1, (15.3)

rje Diim — npeaensHoe 3HaueHKE MOBPEKIAEMOCTH, B 00IIIEM ClTydae MPUHUMAEMOE
paBHBIM 1;

Ni, Ni — J0JIrOBEYHOCTb, COOTBETCTBYIOIIAS HATrPYKECHUIO KOJUYECTBOM N
3aJaHHOTO | — BHJA IMKJIA, BBIUKACISEMAas COIJIACHO METOIUKE,
npuBeneHHoM B 15.5.2.

lim

15.1.4 Metoa pacuera, COIPOBOXKAAEMOr0 UCIILITAHUEM

JlaHHBII METOJ HCHOJB3YIOT MNPHU OTCYTCTBUUM HEOOXOJUMBIX JIaHHBIX O
Harpyske, JaHHBIX 00 OTBETHOM peaKIMHU, TaHHBIX 00 YCTAIOCTHOM MPOYHOCTH WIIH
JaHHBIX 00 00pa30BaHMU TPELIUH B CTAHJIAPTAX WJIM MHBIX UCTOYHHMKAX, a TaKXKe
JUISL OITUMU3ALMHU DJIEMEHTOB KOHCTPYKIMH. Pe3ybTaThl HCIIBITAHUNA UCIIONB3YIOT
BMECTO CTaHJApTHBIX JAHHBIX TOJBKO IIPU YCIOBHH, YTO HX IMOJYy4arT U
IIPUMEHSIOT B KOHTPOJIIMPYEMBIX YCIOBUSX.

15.2  ¥YcrajgocTHasi HATpy3Ka

15.2.1 Omnpeaesnenue ycTaa0CTHOI HATPY3KH

VYceranocTHyl0 Harpy3ky OINpENeNsioT Ha OCHOBAaHUM aHalW3a BCEX
MCTOYHUKOB MIEPEMEHHBIX HANIPSKEHUN B KOHCTPYKIIHUH.

Heobxoaumo  paccMoTpeTh  ClENyIONMe  MCTOYHUKH  MEPEMEHHOTO
HaIpSKCHUS:

- BpEMEHHBIE MTOABUKHBIE HATPY3KH;

- Harpy3KH BCJICICTBUE BETPOBBIX U CEUCMUYECKUX BO3ICHCTBUN;

- IMHAMUYECKasl PEaKIUsl BCIAEACTBUE PE30HAHCHBIX dY(PPEKTOB U NBUKEHUS B
3aTPYJHEHHBIX YCIIOBUSX;

- TeMIIepaTypHbIC U3MEHEHUS.

VYcranocTHyl0 Harpy3ky OINpEAENAIOT Ha OCHOBAaHMM aHAJIM3a PACUYETHOTO
CIIEKTpa HAarpy3oK M TOJCYETa IMKJIOB, KOTOpbIE YCTaHABJIMBAIOT JHANa3OH
3HAQYCHUN OINpEeJeICHHOI0 JUHAMUYECKOTO Harpy>KeHHus U KOJIMYECTBO pa3
MOBTOPEHUS KaXJOT0 Juana3oHa B TEYCHHE PACUETHOTO CpOKa CITyXKObI
koHcTpykiuu (I'OCT 25.101).

PacueTHbIil CcHeKTp Harpy3ku BBIOMPAIOT C YCJIOBHEM, YTO OH SIBJISIETCS
BEPXHEH OIEHKOM HAarpy30K Ha MPOTSKEHUU BCETO PACYETHOTO CPOKA CITYKOBI.

[Ipu oTCyTCTBHM HEOOXOAMMBIX JaHHBIX O JHHAMHYECKOW HarpysKe
UCIIOJB3YIOT JIaHHBIE [IJIi CYIIECTBYIOIIMX KOHCTPYKIMH, TOJIBEPKEHHBIX
aHAJIOTUYHBIM Harpy3kam, WM TMOJy4aloT MX B X0JI€ HAaTYpPHBIX HaOJIIOJICHUN 3a
KOHCTPYKIIMSMHU aHAJIOTHYHOTO Ha3HAvYeHus (TpuiioxeHue B).
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Y cTaHOBIEHUE CIIEKTPA HANIPSKEHUHM OT yCTAJIOCTHOW HATPY3KHU C IEPEMEHHON
aMIUTUTYJION TPOBOJIAT METOJIOM OIpPEACIICHUS MOCIEI0BATEILHOCTH YOBIBAIOIINUX
10 pa3Maxy HanpspkeHui mukinoB (pucynku 15.1 u B.2 npunoxenus B).

B ob6miem ciydyae cnekTp Harpy3ok M, Kak pe3ysbTaT, BBI3BIBAEMBIX WMU
HaIpsHKEHUH SBISETCS TPEAMETOM 3a/IaHUsl Ha POSKTUPOBAHUE.

(o PN 0-z’:l 1

Oam

m nz ni Nm

[Ipuwmeqanue— O003HAUCHHUS CM. B pazene 4.

Pucynok 15.1 — PacyeTHBIH CIEKTP AMILIMTY/] HANIPSIZKEHUH OT AefiCTBYIOIIMX HATPY30K

15.2.2 Ko3¢dunueHTsl HAJEKHOCTH K YCTAJIOCTHBIM HATPY3KamM

[Ipy1 HETOCTATOYHOM AOCTOBEPHOCTH 3HAYECHHWM yCTAJIOCTHOW HATPy3KU Fgy,
ITOJIyYEHHBIX B COOTBETCTBHUM C ycinoBuaAMH 15.2.1, nns onpeneneHus pacdeTHOU
Harpy3Kku Fgy K Harpyske Fgy NPUMEHAIOT KOO()GUIMEHT HAIEKHOCTH Y

Fra = Fer Yrys (15.4)
rfie Ypr — KOO(Q(QUIMEHT HafeAKHOCTH JUIsl yCTAIOCTHBIX HArpy3ok (tabauua 15.1).

Tabnuma 15.1

KonngectBo Yrf IPU KOJTMYECTBE
CTaHAAapTHBIX CTaHJAPTHBIX OTKJIIOHEHUN OT
OTKJIOHCHUH OT | CpeaHero MporHo3upyeMoro
CpCAHETO KOJIMYECTBA IUKJIOB HAarpy3KHU
MIPOTHO3UPYEMOIO
3HAYCHUS Kn=0 Kn=2
Harpy3ku Kr
0 1,5 1,4
1 1,3 1,2
2 1,1 1,0

15.3 MarepuaJjsl 1l 3J1€eMeHTOB KOHCTPYKIMA M BUABI COeIMHEHUMH

[TonoxxeHus: HACTOSIIETO MOJIpa3iesia MPUMEHUMBI K MaTepuaiaM AeTaieil u
AJIEMEHTOB KOHCTPYKIIMIA MOCTOB U3 aJTIOMUHHUEBBIX CIIJIABOB, MPUBEACHHBIM B 8.2.

B HacTosiiieM cBOjie MpaBUJl PACCMOTPEHBI CIIEAYIONIUE BUABI COETUHECHUM
AJIEMEHTOB KOHCTPYKITUH:
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- aproHoayroBas cBapka (IUJIaBSIIUMCSL AJIEKTPOJAOM B HHEPTHOM Tra3e u
BOJIL()PAMOBBIM 3JIEKTPOJIOM B HHEPTHOM rase);

- CBapKa TPEHHUEM C MePEMEITUBAHUEM;

- COCJIMHEHUS HA CTAIbHBIX U AJIIOMUHUEBBIX 00JITAX.

154  AHajau3 HANIPS’KEHHOT0 COCTOSTHUS

15.4.1 OO1ue nmoJoKeHus

AHanu3 HaIpsHKEHHOTO COCTOSIHUS KOHCTPYKUMH IS €ro JOCTOBEPHOU
OLICHKU CJIEIYET MPOBOAMTH C MOMOILIBIO KOMIIBIOTEPHBIX METOJIOB aHajiu3a, B
YaCTHOCTH METOJOM KOHEYHO-3JIEMEHTHOIO MOJEIHpOBaHusA. PydHOl pacuer
JOMYCKAeTCsl  TOJIBKO JUIA  MPEIBAPUTENBHOW OLIEHKHM BO3HHMKAKOIIMX B
KOHCTPYKIMAX YCHJINU U IEPEMENICHUN.

Meton  aHaim3a  BBIOMpPAIOT C  yCIOBHEM  OO€ClEeYeHUs  TOYHOU
NPEIBAPUTEILHON OLEHKH PpEaKIUU YIOPYroro HampsyKeHUs KOHCTPYKIUU OT
3aJJaHHOTO YCTaJOCTHOTO BO3JIEHCTBUS, TaK YTOOBI ONpPEAEIINCh MAKCUMAJIbHBIE
Y MUHUMAJIbHbIE 3HAUCHUS HAPSDKEHMS B ICTOPUU HArPyKEHUS.

Yopyras Mojenp, HUCHOJb3yeMas JUIsl aHaiau3a, JOJDKHA YYUTHIBaTh
BO3MO>KHBIE TUHAMU4eCKHe 3(PPEKTh OT JEHCTBYIOIINX HATPY3OK.

B CTaTUYECKU HEONPEIEITUMBIX KOHCTPYKIUAX IIJIACTUYECKOE
nepepaclpeesieHUe YCUINI MEXTY JIEMEHTAMU HE IOy CKaeTCsl.

15.4.2 Tunbl HANpPSIKEHU

JlomycTHMO UCTIOJIB30BaTh JIBA PA3JIMUHBIX THIIA HATIPSKEHUI:

- HOMUHAJIbHBIE HAPSKCHMUST,;

- 3 (heKTUBHBIC HAPSHKCHUS.

HomuHanbHbIe HAMIPSKEHUS! UCTIOJIb3YIOT HETIOCPEACTBEHHO JIJISl OIIEHKH MECT
TPEIMIMHOOOPA30BaHUS B IPOCTHIX AJIEMEHTAX U COCIMHEHHUSX, BXOSAIINX B TPYTIIBI
anemeHToB (B.3 npuinoxenus B).

HomuHaneHble HAMpsDKEHHUS B MECT€ BO3HWKHOBEHHWS TPEIIUH BBIUUCIISIOT,
KaK OCEBbIC HAMPSDKEHUS M HANIPSDKEHUS TIPU CIIBUTE, Ha OCHOBE 3(h(PEeKTOB OCEBOTO
BO3JCHCTBUs, u3ruba, CIABUTa M KPY4YEHUS B pPacCMaTpUBAEMOM CEUYCHHH,
UCIIONIb3Ysl  JIMHEWHO-YNpyrue CBOWCTBAa ceueHus 0Oe3 ydera dddexTos
KOHIICHTPAIIUU HAMPSKCHHH.

OddeKkTuBHbIE  HAMPSHKEHUS  WCIOJL3YIOT  BMECTO  HOMHHAJIBHBIX
HaIPSHKCHUH, €CIM MECTO MOTCHITMAIBHOTO TPEIIMHOOOPa30BaHMUS HAXOIUTCS
BOJMM3M OJHOW WM HECKOJBKUX 30H TE€OMETPUUYECKHX KOHIICHTPATOPOB
HaNpsHKEHUM, a UMEHHO:

- 00mme u3MeHeHus (HOPMBI MMOMIEPEUHOTO CEUCHUS DIIEMEHTA,

- 001IMe U3MEHEHUS KECTKOCTH BOJIN3HU MTOTIEPEUYHOTO CEYCHUS DJIEMEHTA;

- KOHCTPYKTUBHBIC OCOOCHHOCTH TPy JIEMEHTOB;

- 3(hpeKTHI HEMMHEHHOTO TONEPEUYHOT0 3TN0 B DJIEMEHTAX, COCTABIICHHBIX M3
TOHKHUX IIACTHH.

[lepeuncnennpie reoMerpuueckue 3PEGEKThl KOHIICHTpAIMU HaNpsHKEHUN
YYHUTHIBAIOT C TTOMOIIBI0 KodhdumuenTa Ks, onpeaensieMoro Kak TeOpeTUIECKUn
K02 (PUITMEHT KOHIICHTPAIUH HAMIPSKEHUS TSI TIMHEHHO-YIPYTOro MaTepuaia.
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D¢ dexTrBHBIC HAPSHKEHUS TOTYYAIOT MyTEM:

-  YMHOXXEHHMS HOMMHAJIBHBIX HAalpsDKEHUH HAa  COOTBETCTBYIOIIWE
TeopeTudeckre Kod(h(GUIMEHThl KOHICHTpAIMH yOpyrux Hampsbkenuid Ko B
3aBHCHUMOCTH OT MECTa BO3HHUKHOBEHHS TPEIIMH W THUIA TOJIA HaINpsHKCHUH,
MOJTy4aeMbIX Ha OCHOBAHUH KJIACCUYECKUX PELICHUI COMPOTUBIICHUSI MaTEPHAIIOB
U TEOPHUH YIPYTOCTH;

- KOHEYHO-3JIEMEHTHOTO MOJEIUPOBAHMS HAMPSKEHO-IE(POPMUPOBAHHOTO
COCTOSIHUS MCCIIelyeMOI 30HBI C HCII0JIb30BAaHUEM JI€TAIbHOIO pa30MeHNs 30HbI HA
KOHEYHBIE 3JIEMEHTHI COOTBETCTBYIOIIUX TUIIOB.

15.4.3 PacuyeTHble BeTHYNHBI HANIPSIKEHUS
HomuHanbHbIe 3HAYEHHS] aMILTUTYIbI LIUKJIA U CPEAHEr0 HANPSKEHUs LUKIIA
OMPENEIAIOT 10 GOopMyJiaM:

__ Omax—Omin __ OmaxtOmin
Oy4 = T, Om = T’ (155)

1€ Omax, Omin — MAKCUMAaJIbHOEC 1 MUHUMAJIbHOC HOMUHAJIBHBIC HAMIPSKCHHUS KA
OT MOCTOSIHHBIX M BPEMEHHBIX HArPy30K.
PacuetHyto 3(QQEKTHBHYIO aMIUIUTYAy I[HMKIA O, IPH HCIOJb30BaHUH
ko3 dunuenTa kourentpanuu Ks (cm. 15.4.2) onpenenstor o popmyiie
o, = 0,K;. (15.6)
3a pacyeTHble 3HAYCHHS HANPSHKCHUH, WCIONB3yeMbIX [UJIS  OIICHKH
BBIHOCIIMBOCTH, TPUHAMAIOT J((PEKTUBHBIE 3HAYCHHS aMIUIUTYIbl IIAKIIA,
cootsercTByromue Ne = 2-10° nuknam.

15.5 /laHHBbIe 10 COMPOTHBJIEHUIO YCTAJIOCTH U TPYIIbI 3JIEMEHTOB
15.5.1 I'pynmsl 3JieMEeHTOB

15.5.1.1 OO61u1ue nooKeHUs

[IpoBepka BBIHOCIMBOCTH OCHOBaHA Ha COMNOCTABJICHWUW C BEJIMYMHAMU
COTNPOTUBJICHUSI YCTAJIOCTH PsAJia CTaHAAPTU30BAHHBIX TPYMN 3JEMEHTOB. ['pynna
AJIEMEHTOB MOJKET BKJIIOYATh OJHY WJIM HECKOJIbKO YacTO NPUMEHAEMBIX U
KJIACCU(DHUIIMPYEMBIX DJIIEMEHTOB KOHCTPYKITUU. ["pYTINbBI 2JIEMEHTOB ONPEEISIIOTCS
MX CTaHJAPTHBIM IpeeaoM BeiHOCauBoCcTH mpu N = 2-10° UMKIIOB Harpy:xeHus u
COOTBETCTBYIOIIEN BETMYMHOW MMOKA3aTEIs CTEIEHU PACYETHOW KPUBOU yCTAJIOCTH
logoa — 10gN 1 10/mKHBI COOTBETCTBOBATH MOJIOKEHHUSIM, YCTaHOBICHHBIM B 15.5.2.

K ¢axropam, oka3pIBalonM BIHUSHUE HA BKIFOUYEHUE IETAIN KOHCTPYKIIMU B
IPYIIIBI AJIEMEHTOB, OTHOCSTCSI:

- TeoMeTpuieckas (hopMa JIeTalid KOHCTPYKIIUY;

- HampaBJiCHHMEC TEPEMEHHOTO  HANpsSHKCHUS  OTHOCHUTEIBHO  JIETall
KOHCTPYKIINY;

- OXHUJAeMOE MECTOPACIIOJIOKECHUE IEPBOHAYAIBHON TPEIIUHBI B JICTAJIN
KOHCTPYKIIUH.

YcranocTHas MPOYHOCTH 3aBUCUT OT CIIEAYIOMNX (DAaKTOPOB:

- hopma uznenus;

- MaTepua (3a HCKIIIOYCHHEM CBapOYHOTO);

- METOJ] H3TOTOBJICHUS;
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- YPOBEHb Ka4yeCcTBa (B OTHOIIICHUH CBAPHBIX IITBOB M COCTOSTHUS KPOMOK);
- TUT COCJTUHCHHSI,
- KO3 PUITMEHT aCUMMETPHUH ITUKJIA.

15.5.1.2 Kareropuu 31eMeHTOB KOHCTPYKIIUH
DNEeMEHThl KOHCTPYKIIMM MOKHO Pa3/IesiuTh Ha CJIEAYIOIIHME TPU OCHOBHBIE
KaTeroOpHHu:

- IPOCTBIC IICMCHTHI,
- CBapHBIC DJICMEHTHI;
- 0OJITOBBIE COEIUHEHUS.

15.5.2 JlaHHble M0 YCTAJIOCTHON NPOYHOCTH

O0o01meHHas KpuBas ycTajocTHON mpouyHocth 10go, — logN mpuBenena Ha
pucynke 15.2. KpuBas ycTanocTHO MpOYHOCTH MpeCTaBIeHa CPEAHEH JTHHUEH 3a
BBIUETOM JIBYX CTAaHAAPTHBIX OTKJIIOHEHUN OT SKCIIEPUMEHTAIBHBIX TaHHBIX.

logo, |™

2107 510%
"\'l\’.‘_’

1 1 1 1
104 105 108 107 10% o°

1
logN

Ga — aMIUIUTY/a 1ukia; N — 4UCIIo UKIIOB HATPYKEHUs; G¢ — Opejies BhIHOCIMBOCTH 1pu 2- 108 muknax (¢ = 6.1
IIPY CUMMETPUIHOM LHUKJIE I = —1); Gp — npejies BBIHOCIMBOCTH TipH 5-10° muknax; 6. — npejien noBpexkaaeMoCTH
(108 uuknoB)

Pucynok 15.2 — Kpusas ycrajaocTHoii npounoctu l0gea — logN

PacuerHas kpuBas ycranoctd B npeaenax 5-10%-5-10° nuxnos onpenensiercs
o gpopmyiie

N; = 2-10° (%)ml. (15.7)

PacueTHas KpuBas ycTanocTu B mpezenax 5-10°-5-108 nuknos onpenensiercs
o gpopmyiie

ma

N; = 5- 106 (Z")mz )™ (15.8)
L (] 5/ '
rae Nj — okumaeMoe KOJUYECTBO IMKJIOB JO Pa3pylICHHS TPH 3aJaHHOM BHIE
IIUKIIA;
Zs; — dakTuyeckuii Kod(PPUIMEHT HAIEKHOCTH 10 BBIHOCIUBOCTH IIPU

3aJaHHOM BHAC LIUKIJIA,
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[Z] — monyckaemblit K03 HUIUEHT HAIEKHOCTH IO BHIHOCIMBOCTH;
My, Mz = My + 2 — mapaMeTphl HAKJIOHA YYaCTKOB KPUBOM YCTATIOCTHOM MPOYHOCTH
(rabmuust B.1, B.3 npunoxenus B).

15.5.3 Pacuer Ha BLIHOCJIMBOCTD € Y4€TOM BH/IA IUKJIA

B 06HICM CJIydac, a TaKxKe OJIA HeKJ]aCCI/I(bI/IHI/IpOBaHHLIX 3JICMCHTOB 3HAUYCHUC
(baKTI/ILIeCKOFO KOS@)@)HHI/IGHTa HaJACKHOCTHU 110 BBIHOCJINBOCTH IIPpU IIPONU3BOJIBHOM
BHUJC HUKJIA COCTABUT

_ O_1 _ O_1 _ O_q
7. = - - (15.9)

oatomPs O0gKstomWPo O'a(KO-+% .
c

Jis rpynm  31eMeHTOB  (pakTHuecKuid Kod(D(PUIMEHT HAASKHOCTH I10
BBIHOCJIMBOCTH:

Zs = #ﬁﬁ—) (15.10)
r= ;’% (15.11)
Yo = =22, (15.12)
Yo =2, (15.13)
9o =1 (5.14)

rjae I — Ko3hPUIMEeHT aCUMMETPHUH ITUKIIA,

Ga; Oa, Om — HOMHUHaJIbHOE U 3(P(EKTUBHOE 3HAUCHUSI aMIUTUTYAbl U CPEIHETO
HaMpsDKeHHUST IUKJIA MPU aCUMMETPUYHOM LHUKJIE C 3aJlaHHBIM
Ko2(ppUIIMEeHTOM acUMMETpHH I

Ks — Teopetnueckuii Kor((GUIMEHT KOHLIEHTPALUK HAMIPSKEHUM;
G.1, Go — TMpeaeabl BBIHOCIUBOCTA TIpu 2: 108 mmxmax HArPY>KEHUS C
MOCTOSTHHOM aMIUIUTYI0M IIMKJIa HAIIPSHKEHUH IS CAMMETPUYHOTO
(r = —1) u nynscupytomero (r = 0) nukioB (tabmmna B.2
npusioxenus B);
Gc, Ca05 — NPEIEIbHBIC AMIUIUTYAbl LUKJIA JJIA TPYII 3JIEMEHTOB IIPU 2-10°
[UKJIaX HATPY>KEHUS 1711 CAMMETPUYHOTO (I' = —1) 1 aCUMMETPUYHOTO
(r = 0,5) nukioB Hanpspkenudt (Tadbmuipl B.1, B.3 npunoxenus B);
G — BPEMEHHOE COINPOTHUBIICHHUE;
Yo — YIII0BOM KOADPUIIUECHT TUarpaMMbl MIPEAETbHBIX aMIUTUTY/T;

(s — YTIIOBOM KOA(D(GUIIMEHT aCUMMETPUYHOTO ITUKJIA.
B cnydae oTpumatensHBIX 3HAYEHWA CpPEAHETO HAmpsDKeHHs Gn < 0 B
BhIpaxkeHuu (15.9) ucnonb3yroT abCOMOTHOE 3HAYECHUE |G-

I'padpuueckuit  cmocod ompenenenus (akTudeckoro KoddhduimreHTa
HAJIC)KHOCTH I10 BEIHOCIIMBOCTH IIpuBeneH B B.1 npunoxenus B.

3HaueHue J0MycKaeMoro Kodd@uimeHTa HaJAEKHOCTU IO BBIHOCIUBOCTHU
OTPEEIISIOT 10 popmylie
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[Z]: Y “ Vst (1515)

rac yw — KOB(I)@)I/IHI/IGHT HaJACKHOCTHU II0 KAa4YCCTBY H3I'OTOBJICHHUA KOHCTpYKHI/Iﬁ

(rabmuna 15.2);
Y — KOO PHUIIMEHT HAJIS)KHOCTH 110 Ka4eCTBY coequHeHni (Tadbmmna 15.3).

Tadbnuma 15.2

Crnoco0 u3roToBIeHUS Y™
[TpokaTHbIE ¥ IPECCOBAHHBIC CEUCHHSI 1,0
ABTOMAaTHU3MpOBaHHAs pe3Ka U3 JIUCTa ¢ (ppe3epoBKOi
KPOMOK M Pa3BEPTKON OTBEPCTHUIA 11
ABTOMAaTU3UpOBaHHAsl pe3Ka M3 JMcTa 0e3 00paboTKH
KPOMOK U OTBEpPCTHIl 12-13
XO0JIOAHOTHYTBIE CEUCHUS U3 JTUCTA 1,5

Taonuma 15.3

Crioco6 coenuHeHus Vst

CBapka TpeHHEM C TIEPEMEITMBAHUEM 11
AproHoIyroBas moyaBTOMaTHIECKasi CBAPKA B CPEIE

MHEPTHOTO raza 13

PyuHast aproHOyroBas cBapka 15

CoelHEHHE Ha BLICOKOIIPOYHBIX GONTaX ¢ KOHTPOIEM
YCHIIUS 3aTSKKH 1,2

He nomyckaercsi mpeBbiiieHre 3(GEKTUBHBIMU HANPsDKCHUSMU 3HAUYCHUM,
COOTBETCTBYIOIIMX JOJITOBEYHOCTU MeHbIIe 5-10° MUKIOB.

[Ipy acUMMETpPUUYHBIX [MKJIAX HEOOXOJMMO  BBIMOJHUTH  MPOBEPKY
HEIPEBBINICHUS] MaKCUMaJIbHBIM PACUCTHBIM HAMPSHKEHUEM JAPYTUX PaCUETHBIX
BEJIUYMH TIPENETHHOTO COCTOSIHHUS JJIS DJIEMEHTAa KOHCTPYKIIUUA, B YaCTHOCTHU
npenesna TeKy4eCTH:

Omax = Ogq + 0, < 0. (15.16)

3HadeHUsI TPEJIEIIOB TEKYYECTH G, MPOYHOCTH G, MPEJCIOB BHIHOCIUBOCTU

IIPY CAMMETPUYHOM G_1 M MMyJILCUPYIOIIEM G ITUKIIAX IS PEKOMEHIYEMbIX MapOK
ATFOMUHHUEBBIX CIIABOB MPHUBEICHBI B Tabimiie B.2 mpwioxenus B.

3HadyeHHsI TPENCTbHBIX AMIUIUTYA HOPMAJbHBIX HAMPSHKEHUN IS TPYII
DIIEMEHTOB G5 HpuBencHbpl B Tabnunax B.1, B.3 npunmoxenus B. JlanHbie
3HAYEHUS COOTBETCTBYIOT KO (PHUIIMEHTY acCHMMETpUH ITUKJIa HanpspkeHui I = 0,5
(ps = 0,333).

JIist momy4yeHus: 3HaYeHUs MPENebHON aMIUIUTYABl G IPU CUMMETPUIHOM
uukie (I = —1) amns KOHKPETHOM TPYIIIbl AJIEMEHTOB B IESAX €r0 MCIOJIb30BaHUSA
JUIS PacdeToB MPHU IMPOU3BOJIHLHOM BHJIE ACHMMETPUYHOTO IIMKIJIA HANPSHKCHHMA
(15.10) mpuMEHSIOT BBIpAKEHUE

0c = Oans (1 +22) = 0ao5(1 + 30, (15.17)
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15.6 IIpoBepka Ha YCTAJOCTh CTAJbHBIX KAHATOB, BAaHT BHCAYMX
MOCTOB M COCJHHEHUH HA BHICOKONPOYHBIX 00JITaX

HpOBGpKy Ha YCTAJIOCTh CTAJIbHBIX KdHATOB, BAHT BUHCAYUX MOCTOB U

COCIMHEHUM Ha BBICOKOIPOYHBIX O0JITaX cieayeT BbINOJHATH corjacHo CII
35.13330.

16 IlpoBepka KOHCTPYKUMHA Ha JKMUBYYeCcTh (Iporpeccupyloiiee
oOpy1IeHue)

16.1 OOmmue MoJIOKEeHUs!

YIOBIETBOPEHUE KPUTEPHUSM JKHUBYYECTH TMPEAINOJaracT COXpaHEHUE
(ITOJTHOCTBIO MJIM YacTHYHO) (YHKIIMOHAJIBHBIX CBONCTB KOHCTPYKIIMH TIOCJIC
MOBPEXKIICHUS — Pa3pyIICHUS WM OTKa3a B pabOTE OTAEIbHBIX KOHCTPYKTHBHBIX
sieMeHToB. COOTBETCTBYIOIIHNE TpeOoBaHus coaepkarcs B [1, ctaTes 7] u [1, craThs
16, myHKT 6].

Takue noBpeKAeHUSA B OCHOBHOM BO3HUKAIOT B pe3yibTare aBapuil. [Ipu atom
HEO0OXOMMO UCXOIUTh U3 CIACAYIOMNX MOJIOKCHUH:

a) aBapHs HeTpeAcKazyema, Tak Kak 3apaHee HEBO3MOKHO MPEICKa3aTh MECTO
U XapakTep (cueHapuii) aBapuu;

0) aBapus HEeM30€XHA, TaK KaK UCKIIOYUTh BO3MOXKHOCTh aBAPUU MOJTHOCTHIO
HEBO3MOJKHO;

B) JONMYyCTHMO HCXOAUTh W3 TPHUHIUIA «EAUHUIHOTO» OTKa3a, TaK Kak
MPAKTUYECKU JII000€ OOpYIIEHHE HAYMHACTCA C pa3pylleHUs OJHOTO (IIepPBOTO)
DJIEMEHTa, Jajiee OHO JHOO 3aTyxaeT B cCiydae OOECTHeueHUs >KUBYUECTH
KOHCTPYKIIMH, JUOO pa3BUBACTCS JIABUHOOOPA3HO JO TIOJHOTO OOpYyIICHUS
(>kuByuecTh HE oOecrieueHa).

16.2  KuByuecTh Hecymiel KOHCTPYKIMH OOeCledrMBaeTcsi 3a CueT
nepepachpenesieHus] YCWIMH OT TOBPEXKICHHBIX JJIEMEHTOB Ha COCETHHE,
ylIeJIeBUINE BO BPEMS aBapHU.

PacyeTtHas cxema HeCyuMX KOHCTPYKUMN NpU MHPOBEpPKE HA KUBYYECTh B
NOJIABJISIOEM OOJIBIIMHCTBE CIyyaeB JOJDKHA HMETh HPOCTPAaHCTBEHHBIN
XapakTep U BKIKOYATh B ce€0s1, 10 BOBMOXKHOCTH, BCE OCHOBHBIE M BCIIOMOTaTeIbHbIE
3JIEMEHTHI (HampuMmep, CBSA3M), CIIOCOOHBIE BOCIPUHATD JOMOJHUTENIbHbIE YCUITHS,
BO3HUKAIOIIKE IPU OTKa3€ JIF0O0ro OJTHOTO U3 HECYIIMX HJIEMEHTOB.

16.3  Hapannewm sTamne npoeKTUPOBAHHUS €11le IPHU BEIOOPE KOHCTPYKTUBHOM
CXEMbl COOPY>KEHHUS M CEYEHHMH €€ KOHCTPYKTHBHBIX 3JEMEHTOB HEOOXOAMMO
npexycMaTpuBaTh COOTBETCTBYIOIIEE AyOJIMPOBAaHUE B UX paboTe.

16.4  Ilpu npoBepke Ha KMUBYUECTb U3MEHSIOTCA TPEOOBAHUS K HECYLIEMY
KapKacy COOPYKEHHSI MO0 CPaBHEHHUIO ¢ HaudaJbHBIMH TpeOoBaHUSIMU. OCHOBHBIM
SBJISIETCA O0ECICUCHHUE ABAKyallud U3 aBapUHWHON 30HBI JIFOJEH U 0CO00 IIEHHOTO
WU OMAacHOTO OOOpY/IOBaHUS, TMOCJE YEero JKCIUTyaTalusi COOPY>KEHHUs JOJDKHA
OBITH 3aIpelieHa BILUIOTh JO MOJHOIO €r0 BOCCTAHOBIICHHS.

16.5 YuuTteiBas MaJIyl0 BEPOATHOCTb COBIAACHHUA PACUHCTHBIX BCIWYHH
BPCMCHHBIX Harpy3oKk € MOMCHTOM HACTYIUICHMSA aBapHHu, IIPHU IIPOBCPKE HaA
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JKUBYUYCCTb CJICAYCT YYUTBIBATH TOJIbBKO HOPMATHBHBLIC 3HAYCHHA ITOCTOAHHBIX,
BPEMCHHLIX U KPAaTKOBPCMCHHBIX HAI'PY30K.

16.6 B xaudecTtBe KpuTepus HECYIIEH CIOCOOHOCTH TpH OOECTeYCHUH
KUBYUECTH CIICAYeT TPUHAMATH JIOCTIDKCHHE MaKCHMaJIbHOW IUTACTHYCCKOM
nedopmariy mpu pa3pyiieHnd Matepuana ¢ kodddurmentom 0,8.

16.7 Ortkaz B paboTe OTACIBHOTO KOHCTPYKTHBHOIO  JJIEMEHTa
NpeACTaBisgeT CcoO0M OBICTPONMPOTEKAIONMNA MPOIECC BO BPEMEHHU, IOYTH
MTHOBEHHBIH, YTO MMPUBOAUT K BOZHUKHOBCHHUIO TMHAMHYCCKUX SIBJICHUHN B paboTe
BCEU KOHCTPYKLIHUH.

16.8 IIpoBepka Ha IKMBYYECTh MpEJACTaBIsET CcOOOH  pelIeHHe
TUHAMHYECKOH 3aJadll B KOHCTPYKTUBHOH, QU3NYECKH W T'C€OMETPHYCCKH
HEJIMHEHHOW mocTaHOBKe. KOHCTPYKTHBHAs HEJIMHEWHOCTh BbIpaXKaeTcsl B
W3MEHEHUHU PACUYETHOM CXEMbI OT UCXOJHOM 10 MOBpekIcHHOU. dusnyeckas u
reOMETpUYEeCKasl HEITWHEHHOCTh OOyCIIOBIIEHA pasHUIleW B TPeOOBaHHIX U
KPUTEPHUIX K pacueTy HCXOTHOU KOHCTPYKITUU U TIOBPEKICHHOM.

16.9 IloMMMO 4YHCTO TEXHMYECKMX NPUYUH OTKA30B  OTAEIbHBIX
KOHCTPYKTUBHBIX 3JIEMEHTOB BO3MOKHbI HEKOHCTPYKTMBHBIE IPUYHMHBI OTKAa30B,
HanpuUMep TEppOpUCTUYECKHE akThl U Jp. B cBs3u ¢ 3TuM HeoOXoaumo
[IpeAyCcMaTpuBaTh  OPraHU3ALMOHHBIE  MEPOIPHUATUSA [0  MUHUMHU3ALUU
BO3MOKHOCTEM OTKa30B HEKOHCTPYKTHBHOIO XapakTepa, HanpuMmep 3alura
KOHCTPYKIIMM, OXpaHa, u T. II.

16.10 TIIpoBepky Ha KUBYYECThb CJEAYET BBINMOJIHSATH B COOTBETCTBUU C
YCIIOBUSIMH, BXOJSIIMMHU B 3aJlaHUE€ Ha MPOCKTHUPOBAHUE, KOTOPHIC JOJKHBI
coJlepKaTh:

- OCHOBHBIE TPEOOBAHUS K MTOBPEXKICHHON KOHCTPYKIIUH;

- Harpy3Ky U UX pacyeTHbIE KOMOUHAIINH;

- XapaKTePUCTUKH MEXaHNIECKOTO TTOBECHHUS BRIOPAHHBIX KOHCTPYKITMOHHBIX
MaTepHaiOB BILUIOTH JI0 Pa3pyIICHUS;

- KPUTEPHUH BBITIOJTHCHUSI YCIIOBUH JKUBYUYECTH;

- OpraHW3allMOHHBIC  MEPONPHUATHS TO  OOECMEYCHUIO  JKUBYUYECTH
KOHCTPYKITUH.

17 IIporuBonoxapHbie TpeOOBaAHUS

17.1 OOmue mojoKeHus

[Ipr TPOSKTHPOBAHMH MOCTOB W3 aAJTIOMHHHEBBIX CIIJIABOB HEOOXOIMMO
pyKoBoCTBOBaThC TpeOboBanusamu [2], CIT 128.13330, CIT 2.13130, CIT 4.13130,
I'OCT P 53293 u I'OCT 30403.

172 B HeoOXOAUMBIX CIIy4asiX Tpeaelbl OTHECTOMKOCTH HECYIIUX
ATIOMUHUEBBIX KOHCTPYKLIHMI MOCTOB CIIEIyET OMNPEACNSITh MO pe3yJbTaram
OTHEBBIX HCIbITAaHUK. B OTHENBbHBIX CilyyasxX JOMYCKaeTCsl HX OINpeAcsieHUE
PACUETHBIM ITyTEM.

17.3  IlpumeHeHue CpeACTB OTHE3alIUTHI CJIEAYeT OCYIIECTBISATH B
COOTBETCTBUHM C TTpoekToM orHe3amuTsl o 'OCT P 21.1101.

52



CII 443.1325800.2019

174  JInsa 3amuThl KOHCTPYKLMH M3 aJIOMHHHEBBIX CIUIABOB  OT
BO3JICHCTBHSI OTHS CJIEYET UCIIOJIB30BAaTh TEXHOJIOTMU U MaTepUallbl, JOMYIICHHBIC
K HCIIOJIb30BAaHUIO B NIOPAJIKE, YCTAHOBIEHHOM JICHCTBYIOIIHUM 3aKOHOAATEIBCTBOM
Poccuiickon @enepanum.
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Ipuioxkenue A

DdusnvecKne XAPAKTCPUCTUKH AJIIOMUHHEBLIX CILIaBOB

Tadbauma A.l

XapakTepucTuKu 3Ha4YeHUS

Mogayns ynpyroctu E, Mlla, npu temneparype:
—70°C 0,735-10°
ot —40 °C go + 50 °C 0,700-10°
+ 100 °C 0,640-10°
Monyns casura G, Mlla, npu Temmneparype:
—70 °C 0,274-10°
oT — 40 °C mo + 50 °C 0,265-10°
+ 100 °C 0,255-10°
KoaddunmenT monepeunoii nedopmaruu (Ilyaccona) 0,3
Koadduument nunerinoro pacmmpenus o, npu remmnepatype ot — 70 °C 4

o 0,24-10
o + 100 °C
CpenHee 3HaUEHHE TIOTHOCTH P, KI/M° 2700

IIpumeuanue— [y npoMeKyTOUHBIX 3HAUCHHUI TeMIiepaTypsl 3HaueHus E u G cienyer onpenensitsh
JINHEWHOW MHTEPHOJISIIIUE.
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Ko3¢ppuuueHTHI YCTOMYMBOCTH JJISl CTEPKHEH U 010K

b.1 KoadpPpuumeHTHl yCTOMYNBOCTH HEHTPAIBHO CHKATHIX CTEP:KHEN
B tabnuie b.1 mokaszansl cxeMbl ceueHUi, 11 KOTOphIX B Tadaunax b.2 u b.3

MIPUBEACHBI 3HAYCHHS KO DUITUCHTA .

Taonuma b.1
Tun ceuenus TaGmua
O6o3HaueHHE dopma
M AN T+ J + 9 7
Y Y T T T 4 >
Tabnumma b.2
I'ubxocTh KoadduimeHT ¢ 1)1 27IeMEHTOB M3 QIFOMHHHEBBIX CIIABOB MapOK
AJIEMEHTOB ATIM | AMuM AJI31T, AMr2M | AJBITS AJI31T1, | 1925, 1915T
A AJI31T4 AMr3H2 | 1915

0 1,000 | 1,000 1,000 1,000 1,000 1,000 | 1,000 | 1,000

10 1,000 | 1,000 1,000 1,000 0,990 0,983 | 0,967 | 0,960

20 0,975 | 0,950 0,940 0,920 0,885 0,880 | 0,867 | 0,860

30 0,922 | 0,895 0,878 0,862 0,820 0,808 | 0,790 | 0,775

40 0,877 | 0,842 0,822 0,807 0,760 0,742 |0,715| 0,695

50 0,832 | 0,796 0,773 0,750 0,700 0,678 |0,638 | 0,613

60 0,795 | 0,752 0,725 0,698 0,635 0,607 |0,560 | 0,530

70 0,757 | 0,713 0,680 0,647 0,574 0,538 |0,482 | 0,450

80 0,720 | 0,670 0,635 0,597 0,520 0,480 |0,413| 0,380

90 0,690 | 0,632 0,588 0,545 0,466 0,422 0,348 | 0,305

100 0,657 | 0,593 0,543 0,498 0,410 0,360 |0,282 | 0,246
110 0,625 | 0,553 0,500 0,450 0,362 0,310 0,233 | 0,204
120 0,590 | 0,515 0,460 0,408 0,316 0,263 |0,196 | 0,171
130 0,560 | 0,480 0,420 0,370 0,280 0,228 | 0,167 | 0,146
140 0,527 | 0,445 0,385 0,333 0,237 0,194 0,144 | 0,126
150 0,497 | 0,412 0,352 0,300 0,205 0,166 |0,125| 0,110
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Tadbauma B.3

['ubxocTh KoaddunimenTs! ¢ a5 31eMEHTOB U3 allFOMUHUEBBIX CIIAaBOB MapOK
3HGM;HTOB AlIM | AMuM ﬁg;ll,};’l AM2M | AJI31T5 iifrl;{lé i%ii’ 1915T
0 1,000 | 1,000 1,000 1,000 1,000 1,000 | 1,000 | 1,000
10 1,000 | 1,000 1,000 1,000 1,000 1,000 | 1,000 | 1,000
20 1,000 | 1,000 0,995 0,982 0,946 0,936 |0,915| 0,910
30 0,985 | 0,955 0,930 0,915 0,880 0,865 | 0,838 | 0,830
40 0,935 | 0,900 0,880 0,860 0,818 0,802 | 0,770 | 0,758
50 0,887 | 0,860 0,835 0,812 0,763 0,740 | 0,696 | 0,676
60 0,858 | 0,820 0,793 0,766 0,705 0,675 |0,615| 0,590
70 0,825 | 0,782 0,750 0,717 0,644 0,605 | 0,530 | 0,500
80 0,792 | 0,745 0,706 0,665 0,590 0,542 | 0,440 | 0,385
90 0,760 | 0,710 0,656 0,608 0,510 0,450 | 0,348 | 0,305
100 0,726 | 0,665 0,610 0,555 0,432 0,367 | 0,282 | 0,246
110 0,693 | 0,625 0,562 0,506 0,382 0,313 | 0,233 | 0,204
120 0,660 | 0,530 0,518 0,458 0,330 0,262 0,196 | 0,171
130 0,630 | 0,545 0,475 0,415 0,290 0,227 | 0,167 | 0,146
140 0,595 | 0,505 0,435 0,362 0,255 0,197 |0,144 | 0,126
150 0,562 | 0,470 0,400 0,313 0,212 0,168 |0,125| 0,110

b.2 Ko duuueHTbl yCTOMUYMBOCTH @ U3rH0aeMbIX 3JIEMEHTOB

b.2.1 KoaddumueHt ¢y, 17151 pacuyera Ha yCTOWYUBOCTH U3THUOAEMBIX JIEMEHTOB
JIBYTaBPOBOTO, TaBPOBOTO M IIBEJUIEPHOTO CEUEHUU CIIEyeT OMNpeNeisTh B
3aBUCUMOCTH OT pPACCTAaHOBKU CBS3€H, PACKPEIUISIIONIMX CHKAThld TOSIC, BUIA
Harpy3ku M Mecta ee mpuiokeHus. [Ipu 3ToM mpeamonaraercs, 4To Harpyska
JCWCTBYET B IUIOCKOCTH Haubombinei xectkoctu (ly > 1)), a omopHble ceyeHus
3aKpETUICHBI OT OOKOBBIX CMEIIECHUH U TIOBOPOTA.

b.2.2 Jlns Ganku IBYTaBPOBOTO CEUEHHUS C ABYMS OCSIMH CHUMMETPUM IS
onpeneneHuss KodPpuimenTa @p, HeoOXOAUMO BBIYUCIUTH KOAGOUIIMEHT @1 TI0

dbopmyre

2
L (h\ E
— y
@1 = 141y=(—]) -, (b.1)
Iy \ler/ R
rae Y — KO3(D@PUIMEHT, BBIYUCISEMBIM COTNIACHO TpeOOBAaHUAM HACTOSIIETO
MPUIOKEHUS;
lee — pacdetHas uMHAa OalkW WIM KOHCOJNH, OIpenesseMas COTIacHO

TpedoBanusim 9.3.4.1;
h — moJyiHas BbICOTA CeUEHUSI.
b.2.3 3nauenue xo3pduumenta y B popmyne (b.1) caeayeT BbIUUCIATH MO
dbopmynam tabmui; b.4-b.6 B 3aBUCUMOCTH OT KOJIMYECTBA 3aKPETUICHUIA CKATOTO
nosica, Bujia Harpy3Kku U MecTa ee MPUIIOKEHUS, a TAKXKe OT apameTpa o, PaBHOTO:
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a) JIU1sl IPECCOBAHHBIX JIBYTaBPOB:

a= 1,541’—; (%f)2 (B.2)

rnel, = 0,42 biti3 — MOMEHT UHEPIINH CEYSHUS TIPU CBOOOTHOM KpYUCHHH (371eCh
bi, t — mmWpuHAa W TOJIIMHA COOTBETCTBEHHO
IPSIMOYTOJILHUKOB, 00pa3yIOIINX CEYEHUE).
[Ipy HaTUYUK yTOJIIEHUH KPYTjoro ceueHus (0yin0):

4
I = 0,428 b;t? +n",

rae D — nuametp Oynn0;

N — 4ucino OyNb0 B CEYCHUH;

0) I CBapHBIX JBYTaBPOBBIX OalOK MPU OTCYTCTBHUM OTOOPTOBOK,
YTOJIICHUH MO KpasM M 3HAYUTEIbHBIX YTOJIICHUN B yriax MmapaMeTp o CIeayeT

ompenenaTs no Gopmyre
le ftf 2 at3 2
a=38 (W) <1 + t3) : (b.3)
f ftf
i€ JUIsl CBAPHBIX M MPECCOBAHHBIX JIBYTaBPOBBIX OAJIOK:
tr, bf — TOIIMHA U IMPUHA COOTBETCTBEHHO TOsIca OaJIKH;
h — paccTosiHue MEXTy OCSMU TOSICOB;
JUTSI COCTABHBIX KJICTIAHBIX JBYTaBPOBBIX OAJIOK:
tf — cymmapHas TOJIIIMHA JTUCTOB MOSCa ¥ TOPU30HTAILHOMN TMOJKH MTOSICHOTO
YTOJIKA;
bf — mupuHa JUCTOB TOsICA;
h — paccTosiHue MKy OCSIMU ITAKETOB MOSICHBIX JIUCTOB;
o = 0,5h — cymma BBICOTBI BEpTHKAIBHOM MOJIKH MOSICHOTO YTOJIKA C TOIIUHON
MaKeTa rOPU30HTAIBHBIX JIUCTOB,;
t — cyMMapHas TOJIIMHA CTEHKA W BEPTUKAIBHBIX ITOJIOK TIOSICHBIX YTOJIKOB.
3nauenue kodpduiuenta @, B popmyne (9.21) cneayer npuHUMATH:
- ipu ¢ > 0,667 ¢p = 0,5 + 0,250;;
- ipu @ < 0,667 @p = @1 U1 ATFOMUHUEBBIX CIUTABOB BCEX MAPOK, YKA3aHHBIX
B Tabnuie 8.3, 3a uckimoueHueM AMr3H2, AJI31T1 u AI31TS5, u ¢, = @1, HO HE
oosee 1,0 — mu1st anmroMuHMEBBIX criaBoB Mapok AMr3H2, AJI31T1 u AJI31TS.
b.2.4 Jlns pa3pe3Hoit 0aaky ABYTaBpOBOTO CEUCHHSI C OJTHON OCBIO CHMMETPUHU
(pucyHok b.1) mns onpeaeneHuss Kod(pQHUIMEHTa @p CIEAyeT BBIYHCIUTD
KO3 PUIIMEHTHI Q1 U P2 IO HopMyTIam:

2Chhy E

1
@, = 1,41 \pi Z (b.4)
0, = 1,41 yx 2z E (B.5)
L. 1% R

y = 2,6[\/(0,5@ + By)z +c2+(057, + B, )]
, (b.6)
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rjae § — kodpuuuenHT, 3aBUCAIIMN OT BUJa HArpy3KH ¥ MPUHUMAEMBbIN 110 TabJInIe
b.7,
h1, hy — pa3mepsl, ykazanusie Ha pucyHke b.1;

Y, =~ — OTHOCHTEIIbHASA KOOPAUHATA TOUKH NPHMIIOKEHHUS HATPY3KU CO CBOUM 3HAKOM
(cMm. pucynok b.1);

B, = [0,43 - 0,065 (2) ]2 - 1),

3aeck 1, Iy, N=.—"" — MOMCHTHI WHEPIHMH CXKATOrO M PACTAHYTOrO MOSCOB
e COOTBETCTBEHHO  OTHOCHUTEIBHO OCH CUMMETPHH
CCUCHUS;
1711 12
¢?=—| 22.0,04],—
I h® )

y y

31ech |t — MOMEHT MHEpIIUHU TPU KpydeHuH (cM. o0o3HaueHus Kk popmyie (b.2)).

y

hi
&

—-J[—”—‘T—'x
i

P &
|/iil

vl

h2

II.T. — OJIOXKEHUE IIEHTPa TSHKECTH CeUeHHs; P — BHEIIEHTPEHHO IPUIIO)KEHHAs! TPOJONIbHAS CHJIa B TOUKE C
KOOPAMHATOH Y,y

Pucynok b.1 — Cxema 1BYTaBpPOBOIO CeYeHHsI ¢ OJIHOI OCHI0 CHMMETPUH

3nauenue kodpduiuenta @, B popmyne (9.21) cneayer npuHUMATH:
pu @2 < 0,667 oy = @1;

Ipu P2 > 0,667 Pp = @1 [0’5 + 0’25 (& + 1—_71)]’

()
JUTSL aTFOMUHUS BCEX MapOK, YKa3aHHBIX B Ta0uIle 8.3, 3a uckimoueanem AMr3H2,

AIBITI u AJ31TS, nas KOTOpIX @2 ciaeAayeT BbIUMCIATH 1o dopmyne (b.5) u
npuHuUMaTh He 6onee 1,0.

b.2.5 YcToiiunBocTh 0ajok MIBEJUIEPHOTO CEYEHUS CIIETyeT POBEPATH TaK Ke,
KaK U Juisi OaloK JBYTaBpPOBOTO CEUYEHHUS, NMPU ITOM CIEAYET O BBIUUCIATH IO
dbopmyie (b.2), HalineHHble 3HaU€HUS Pp YMHOXATh Ha 0,7.

3nauenus ly, ly, It B popmynax (b.1) u (b.2) cnenyer npuHumaTh, Kak Ajs
HIBEJIJIEPA.
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Tabnumua b.4
Koaddumument
IIpy HAJIMYUHA HE
Juis 6anok 6e3 3aKperyieHUs B IpoJieTe MeHee TBYX
. IIPU PABHOMEPHO TPOMEKYTOHHBIX
KOB(b(I)I/IL[I/IeHT Ipu COCPCAOTOUYCHHOU pacnpeneneHHof/i 3aKpEIVICHUN
Harpyske, BEPXHETO Mosica,
a IPWIOKEHHOH K MosACy HarpysKe, AKX TIPOJIET
IIPUJIOKEHHOM K MosIcy HA PABHBIC YACTH,
HE3aBHUCHUMO OT
BEpPXHEMY HIDKHEMY BEpPXHEMY HUKHEMY Hpﬂﬁiﬁg}mg
HArpy3Ku
1 2 3 4 5 6
0,1 0,98 2,80 0,91 2,14 1,20
0,4 0,98 2,84 0,91 2,14 1,23
1,0 1,05 2,87 0,95 2,17 1,26
4,0 1,26 3,05 1,12 2,35 1,44
8,0 1,47 3,29 1,30 2,56 1,65
16,0 1,89 3,75 1,68 2,94 1,96
24,0 2,24 4,10 2,00 3,22 2,24
32,0 2,56 4,45 2,28 3,50 2,49
48,0 3,15 4,97 2,73 3,99 2,91
64,0 3,64 5,50 3,15 4,45 3,33
80,0 4,10 5,95 3,50 4,80 3,64
96,0 4,48 6,30 3,89 5,15 3,96
128,0 5,25 7,04 4,48 5,78 4,50
160,0 5,92 7,77 5,04 6,30 5,01
240,0 7,35 9,17 6,30 7,56 6,09
320,0 8,54 10,40 7,32 8,40 7,00
400,0 9,63 11,48 8,16 9,38 7,77
Tab6nuna b.5
Bup narpysku Mecto mprosieriiis Koaddumument vy
HaArpy3Ku
B cepenune nporera
CocpenoroueHHas (HE3aBUCHMO OT YPOBHS v =1,75y1
IIPUJIOKEHNS)
B yerBepTu nposera K
CocpenoroueHHas
BEPXHEMY IOSICY v =1,14y
PaBHOMEpPHO pacnpenieneHHast 10 BEpXHEMY HOSICY
B uerBepTu npoisera
CocpenorodyeHHas v =1,6y1
HIDKHEMY TI0SICY

59



CII 443.1325800.2019

PaBHOMEpPHO pacnpeneneHHast 10 HUKHEMY OSICY v =13y

[Ipuwmedanue—3xecs 3HaUCHHUE Y1 CIIEAYeT NPUHUMATH TI0 Tpade 6 Tadbmums! b.4.

Tabaumna b.6
Koa¢ppunuent Koa¢¢unuent y npu Harpyske, IPUIOKEHHOU K MOSICY
a BCPXHEMY HIKHEMY
4 0,875 3,640
6 1,120 3,745
8 1,295 3,850
10 1,505 3,920
12 1,680 4,025
14 1,855 4,130
16 2,030 4,200
24 2,520 4,550
32 2,975 4,830
40 3,290 5,040
100 5,040 6,720
Tabnuna b.7

PaBHOMEpHO CocpenorodeHHas MowmeHT Ha
Bup narpysku Yuctelil u3rud | pacnpezeneHHas | cuja B CEpeliuHe OJIHOM KOHLIE
Harpyska IIpoJieTa OanKu
Koaddunment 1,00 1,12 1,35 1,75

b.3 KoappuuueHTbl YyCTOHYMBOCTH BHEHEHTPEHHO CXKATBIX M CXKATO-
HU30THYTBIX 3JICMECHTOB

Tabnuma 5.8
YcnoBHas 3HaYCHUS (e’ 10° [IPH TIPUBEJICHHOM OTHOCHTEIBHOM DKCIIEHTPUCHTETE Mef
TUOKOCTb

3 0,1 0,2 0,3 04 | 05 0,6 0,7 | 08 1,0 1,2 1,5

0,5 990 | 980 | 973 | 937 | 905 | 880 | 850 | 817 | 767 | 725 | 657
1,0 947 | 907 | 872 | 837 | 807 | 778 | 752 | 725 | 680 | 637 | 583
15 880 | 832 | 793 | 758 | 726 | 700 | 672 | 647 | 607 | 570 | 518
2,0 817 | 765 | 723 | 687 | 656 | 627 | 602 | 580 | 540 | 507 | 463
2,5 750 | 695 | 652 | 617 | 587 | 560 | 536 | 515 | 482 | 452 | 413
3,0 677 | 618 | 578 | 545 | 517 | 495 | 472 | 455 | 425 | 400 | 367
3,5 593 | 542 | 505 | 475 | 453 | 434 | 415 | 398 | 374 | 355 | 325
4,0 505 | 436 | 435 | 412 | 393 | 378 | 362 | 350 | 327 | 312 | 288
4,5 425 | 395 | 374 | 356 | 342 | 328 | 315 | 306 | 288 | 275 | 255
50 358 | 338 | 320 | 307 | 295 | 285 | 275 | 268 | 253 | 242 | 227
5,9 303 | 287 | 276 | 265 | 257 | 248 | 242 | 235 | 225 | 215 | 202
6,0 257 | 246 | 238 | 230 | 223 | 218 | 213 | 208 | 198 | 192 | 180
6,5 222 | 212 | 207 | 202 | 197 | 191 | 187 | 183 | 175 | 170 | 161
7,0 192 | 187 | 181 | 177 | 172 | 168 | 165 | 161 | 155 | 150 | 145
8,0 148 | 145 | 142 | 139 | 137 | 134 | 132 | 129 | 126 | 123 | 120
9,0 120 | 117 | 115 | 113 | 111 | 110 | 108 | 10/ | 105 | 102 | 100
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| 100 | 97 | 95 | 93 | 92 | 91 | 90 | 88 | 87 | 85 | 84 | 82 |
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Oxonuanue mabauywvl b.8

VYcnosHas 3nauenns Qe 10° npu npuBeIEHHOM OTHOCHTEILHOM SKCHEHTPUCHUTETE Mef
rHOKOCTB
3 2,0 2,5 3,0 4,0 50 6,0 7,0 8,0 9,0 10,0
0,5 567 500 | 445 360 302 257 225 203 182 165
1,0 505 | 445 | 394 | 323 272 235 205 186 167 151
15 452 398 | 355 292 247 215 188 171 153 140
2,0 405 | 358 | 320 265 227 197 175 158 142 130
2,5 362 322 290 242 208 182 162 146 132 121
3,0 323 290 | 262 220 192 167 150 135 123 114
3,5 288 260 | 236 202 175 155 140 126 116 108
4,0 257 233 | 214 184 159 144 130 117 109 101
4,5 230 210 193 167 146 132 121 110 102 95
5,0 205 190 175 152 135 123 113 103 96 90
5,5 185 172 160 140 125 115 105 97 90 85
6,0 166 155 145 128 115 106 97 90 85 80
6,5 148 141 132 117 107 97 90 85 80 75
7,0 135 128 120 108 98 90 85 80 75 70
8,0 112 107 100 91 85 80 77 72 67 62
9,0 94 90 86 80 76 72 67 63 59 55
10,0 80 77 75 70 67 62 60 56 52 48
IIpuMedaHue— 3HadeHUs Qe CIEAYET IPHHUMATh HE BBIIIE 3HAUCHUI Q.

Ta6nauna b.9
VYcenoBHas 3nauenns @e-10° mpy NpUBEIEHHOM OTHOCHTETHHOM SKCIIEHTPHCUTETE Mef
r'HOKOCTh

3 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 1,0 1,2 15
0,5 950 | 888 | 825 | 755 | 718 | 660 | 635 | 605 | 540 | 495 | 436
1,0 882 | 810 | 756 | 693 | 660 | 609 | 582 | 548 | 496 | 453 | 405
15 872 | 753 | 684 | 643 | 607 | 568 | 534 | 507 | 458 | 420 | 375
2,0 773 | 700 | 640 | 593 | 558 | 523 | 492 | 468 | 423 | 390 | 347
2,5 712 | 637 | 585 | 543 | 508 | 477 | 450 | 427 | 390 | 358 | 320
3,0 640 | 575 | 530 | 488 | 458 | 430 | 408 | 387 | 355 | 327 | 294
3,5 565 | 507 | 467 | 432 | 410 | 385 | 365 | 350 | 321 | 297 | 270
4,0 490 | 442 | 410 | 382 | 363 | 343 | 327 | 313 | 290 | 269 | 247
4,5 418 | 382 | 357 | 335 | 320 | 304 | 290 | 280 | 260 | 243 | 223
5,0 353 | 328 | 309 | 293 | 280 | 268 | 257 | 249 | 233 | 219 | 202
55 300 | 282 | 267 | 256 | 245 | 237 | 228 | 222 | 208 | 197 | 183
6,0 256 | 242 | 233 | 223 | 216 | 210 | 202 | 197 | 187 | 178 | 166
6,5 220 | 210 | 205 | 197 | 190 | 185 | 182 | 175 | 167 | 160 | 150
7,0 192 | 186 | 180 | 173 | 169 | 165 | 162 | 157 | 150 | 145 | 136
8,0 150 | 145 | 142 | 139 | 135 | 133 | 130 | 127 | 122 | 120 | 112
9,0 120 | 117 | 115 | 112 | 110 | 108 | 107 | 105 | 101 98 95
10,0 97 96 95 93 92 91 90 87 85 83 82

Oxonuanue madbauywvl b.9

YcnoBHast 3HauYEeHUS Qe 10° MIPU NIPUBEACHHOM OTHOCUTEIBHOM SKCIIEHTPUCUTETE Mef
THOKOCTH

3 2,0 2,5 3,0 4.0 5,0 6,0 7,0 8,0 9,0 10,0

0,5 370 320 282 323 196 170 157 143 122 110
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1,0 342 296 262 213 182 155 145 130 113 96
1,5 318 275 243 198 170 144 134 120 105 90
2,0 294 257 227 185 159 135 125 112 100 84
2,5 273 240 213 173 150 127 117 105 95 79
3,0 253 222 197 164 142 121 111 100 92 75
35 232 206 185 155 133 115 106 95 87 72
4.0 213 190 172 145 125 110 100 90 83 70
4.5 195 177 160 135 117 105 94 86 80 67
5,0 178 162 148 127 110 98 89 82 76 64
55 163 150 137 120 105 94 84 77 12 62
6,0 150 138 128 112 98 90 80 73 68 60
6,5 136 127 118 103 94 85 76 70 65 58
7,0 125 117 108 96 90 81 72 67 62 56
8,0 105 100 92 86 82 12 65 60 56 52
9,0 90 87 81 77 12 65 58 55 50 48
10,0 80 76 71 68 64 57 52 48 44 44
IIpuMedanue— 3HaueHUs Qe CIEAYET NPUHUMATh HE BBILIE 3HAUCHUH .
Taonunoa 5.10
3Ha4yeHus N IpH
Tun CxeMa cedyeHHus U i 0<% <5 %S5
CEUCHUS OKCLEHTPUCUTET Ay, 0.1<me<5 | 5<m.<20 0.1<m<5 | 5 < ms <20
1 %ﬁ* %}“" - 1,0
ot
2 @—' 702 - 085
I *
3 @ X - 0,75 + 0,02% 0,85
* 1 1
1 R Lo (1,35 — 0,05me) — 0,01(5
4 B - B - o 11
o 0.25 (1,45-0,05me) —0,01(5 12
' —Mme) A
5 _jz _33 - }{o 5An - 0s4.| 0,5 (1,75~ O’Jr'nm)%: 0,02(5 - 1,25
e >10 | (190-01M) =0026 =)y 4 o5 13
me) A
Af o
& —| 1
6 i 15 + S015 - ns[1 — 0,3(5 — me)as/h] ns
7| mmpl — (1-0,8a1/h)
=l R 1 _ —-0,8a
I__{ <015 L e :
. 0.25 (0,75-0,05m¢) - 0,01(5 10
At . —me) A
g N il 05 (0,570,1me)7\7 0,025 - 10
T )
0,5Au | | 1.0 (0,25 - 0,15n;e%— 0,03(5 10
>1, e ,
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0,5

(1,25 0,05me) — 0,01(5
—me) A

1,0

>1,0

(15-0,1me) — 0,02(5 -

me) A

1,0

10

A m] A1 ]
!

0,54, 0,254,

0,5

14

1,0

1,6 -0,01(5—mg) A

1,6

1,35 + 0,05me

1,6

2,0

1,8-0,02(5 - mg) A

1,8

1,3+ 0,1me

1,8

11

. i

* e

W 1 dem] 1 1IN

4I>J._<I>! 31_1 1
0,5Aw | 0,5Aw

0,5

1,45 + 0,04m.

1,65

1,45 + 0,04m.

1,65

1,0

1,8 +0,12me

2,4

1,8 +0,12me

2,4

1,5

2,0+0,25me + 0,12 -

2,0

3,0+0,25m. + 0,12 -

IIpumeyanus
1 Jlust TunoB cedenuit 5—7 npu nozacyere 3HaueHuit AdA,, III0Na1b BEPTUKAIBHBIX JJIEMEHTOB MOJIOK HE CIIEYET YUYUThIBATh.
2 JIJisi TUTIOB CeYeHUH 6 U 7 3HAYEHUSI 15 CIIe[yeT IPHHUMATH PABHBIMH 3HAYEHHSIM 1) JUIS THIIA 5 TIPH TeX ke 3HadeHusX AfAy.

Taobaunma b.11

3Ha4YeHHE Mef IPU Mef,1, PABHOM

>|

OMopbl MOMEHTOB

0,1

0,5

1,0

15120 | 30 | 40| 50

7,0 | 10,0

20,0

0,10

0,30

0,68

1,12 | 1,60 | 2,62 | 3,55 | 4,55

6,50 | 9,40

19,40

0,10

0,17

0,39

0,68 | 1,03 | 1,80 | 2,75 | 3,72

5,65 | 8,60

18,50

6=-1,0

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 | 0,20 | 0,10 | 0,10

0,50 | 1,70

9,50

0,10

0,31

0,68

1,12 | 1,60 | 2,62 | 3,55 | 4,55

6,50 | 9,40

19,40

0,10

0,22

0,46

0,73 1,05 |188|275| 3,72

5,65 | 8,60

18,50

0,10

0,17

0,38

0,58 | 0,80 | 1,33 | 2,00 | 2,77

4,60 | 7,40

17,20

0,10

0,14

0,32

0,49 | 0,66 | 1,05 | 1,52 | 2,22

3,50 | 5,90

15,40

0,10

0,10

0,26

041057 (095|138 |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 05509 | 110 1,35

2,20 | 3,50

10,80

0,10

0,32

0,70

1,12 | 1,60 | 2,62 | 2,55 | 4,55

6,50 | 9,40

19,40

0,10

0,28

0,60

0,90 | 1,28 | 1,96 | 2,75 | 3,72

5,65 | 8,40

18,50

0,10

0,27

0,55

0,84 | 115|175 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

0,10

0,40

0,80

1,23 |1 168 | 2,62 | 3,55 | 4,55

6,50 | 9,10

19,40

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

O B W| N P N O o & W N P N o O | WO N | N O o B W| N =

0,10

0,40

0,75

1,10 | 1,55 | 2,30 | 3,00 | 3,80

5,30 | 7,60

17,00
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6 0,10 | 0,40 | 0,75 | 1,10 | 1,50 | 2,30 | 3,00 | 3,80 | 5,30 | 7,60 | 16,50
7 0,10 | 0,40 | 0,75 | 1,10 | 1,40 | 2,30 | 3,00 | 3,80 | 5,30 | 7,60 | 16,00
IlpuMedanue—mes ONPENETAIOT IO HopMyIIE
M; A M,
Mer1 =Ny w.° T wy
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IIpuioxenue B
Pac4yeTrsl Ha BBIHOCJIMBOCTD

B.1 TI'pajguueckoe mnpeacraBjeHue KoOIPPUIHEHTA HAJAEKHOCTH IO
BbIHOCJIUBOCTH

Zs — daktuyeckuit KOIPGUIMEHT HAIEKHOCTH MO BBIHOCIMBOCTU IPH
3aIaHHOM BHJI€ LIUKJIA I, COOTBETCTBYIONIMI BhIpaxkeHuto (15.9), ero 3HaueHue
rpaduueck MOXET ObITh OMPENIETICHO MyTEM MOCTPOEHUS AUarpaMM MpeieabHbIX
aMIIMTyA Ha pucyHkax B.1 u B.2 B Buge oTHoueHHs

OB
7 OA:
Oa
OoT
Omax = Ga+GmSGT
=1
o1 r=0
gf~===-B X v
2 i A // N
oo R
,’/4\45 ) 450\ r=1
! \ . Om
0 Om pedi} oT

2

1 v
A — pabouas Touka (O , Om) IIpU 3aJlaHHOM [; B — ipenenbHOe motoxkeHue padodeil TOUKH Npy 3aJaHHOM I

Pucynox B.1 — Ilnmarpamma npeaeJibHbIX aMINIUTY

ot Oa
Omax—OatOm=<Or
r=— -
o
N
N
N
A N
o'
N
P N
45°]‘ r=1
' Om
Om oT OB

Pucynox B.2 — iluarpamma npeaeibHbIX aMIUIATY/I, HCIOJIb3yeMasi P OTCYTCTBUHU
JAAHHBIX MO Go
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B.2 MeTtoa onpenesieHUusi MOCJI€0BATEIbHOCTH YObIBAIOIIUX MO pa3Maxy
HAMPSIKEHUH IUKJI0B

A Ga Bi

Iar 1.

YcraHaBnuBaeTCs: UICTOPUS
HU3MEHEHUS HAIPSHKSHUN 1
HaXOoJUTCS MaKCUMaJbHbBIN MUK B

Iar 2.

Y4acTok ucTOpur N3MEHEHHS
HaIpsDKEHUH clieBa oT nuka By
caBuraeTcs BipaBo, Touku C u A
COEIMHSIOTCS

Iar 3.

HaunGonpmmii pasmax mukia Aci
SABJISICTCA OCHOBHBIM ITUKJIOM

[Iar 4.

ITepexon k cnenyromemy nuky Ba
Y YCTaHOBIIEHHE CJIETYIOIIEr0o
pasmaxa nukina Ac?

A
Ca
A B
1
IIar 5.
G3max [anee meficTBre MOBTOPSETCS 110
3aBEpILIECHUS BCel
G3m MOCIIeIOBATETFHOCTH IIHKJIOB
G3min T
A >

Pucynok B.3 — YcTraHOB/IeHHE NOCJeA0BATEJbHOCTH YOBIBAIOIIKX N0 Pa3Maxy HANPsSKeHUH
LHHUKJI0B
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B.3 I'pynnbl 3j1eMeHTOB

Taoaxuma B.1

Howmep Cxema 3IIeMeHTa B PaCIIONIOKEHHE XapaKkTepucTuka I'pynna aMl;'Ilﬁ z}i?;:l;; ] My
JJIEMEeHTA PacUeTHOTO CeYCHHS JNIEMEeHTA 9JIEMEHTOB Ma '
1 y 1915T - 50
a) OCHOBHOW MeTalI C
MIPOKATHBIMH HITH 1 AJ135T1-38
a_-~ 00paboTaHHBIMU 15659M — 34
: - MEXaHMIECKIM ITyTEM M= 7
—-___” KpoMiamu 1915T - 44
a .~ 6) To e, C KpOMKAMH, 2 AJI35T1 — 34
00pe3aHHBIMH MAIIUHHOMN
pe3koi 15654M — 32
2 OcHOBHOH MeTam ¢
00paboTaHHBIMHU
MEXaHHYECKUM ITyTeM
KPOMKaMH, IIPU PaInyce
nepexona, MM:
100 <p <200 3 1915T - 40 7
AJI35T1-32
15654M — 30
30<p<100 4 Bce crutaBer — 28 4
p <30 6 Bcee cruiaser — 18 3,4
3
OcHOBHOM MeTalI BO
(pPUKIIMOHHBIX 4 28 4
COCTMHEHUSIX
4 OCHOBHOI#i MeTaJT B
60ToBOM (OOATHI KJTacca
TOYHOCTH A) COETUHEHUH
B CEYCHHMSX I10
OTBEPCTHIO:
a) TpH TapHBIX 4
HaKJIagKax 4 28
0) Ipu OJJTHOCTOPOHHHX
HaKJIaJIKax
5 25
5
@DacoHKH, IPUBAPEHHBIE
BCTBIK WJIH B TaBp K
CTEHKaM H I0sicaM 0alloK, 7 18 3,4
a TaKKe K AIEMEHTaM
¢depm mpu a < 45°
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Howmep
JJIEMEHTA

Cxema djieMeHTa U PAaCIIOJIOKCHUEC
Pacy€THOTO CEUYCHUA

XapakTepucTHKa
3JIEMEHTa

I'pynna
3JIEMEHTOB

IIpenensHas

aMIUTUTYOA Ga0,5, mz
MIla

6

e

CThIKOBOIA
HE0OpPaOOTAHHBIH IIOB;
Harpy3ka
MepHeHANKYIISPHA [IBY;
CTBIKYEMBIC JICMEHTHI
OJIMHAKOBOTO pa3Mepa:
a) TIOJTHBIH MpoBap

0) HETIOJTHBIN TPOBap

20 4,3

10

OCHOBHOI MeTasll B
MecCTe mepexojia K
CTBIKOBOMY IIIBY CO
CHSITBIM MECXAaHUYCCKUM
CIOCO0OM YCHIICHUEM
IBa:

HpI/I CTBIKOBAHUHN
9JIEMEHTOB OJIMHAKOBOM
TOJIIMHBI U HIUPHUHBI

CBapka JTUCTOBOTO
9JIEMEHTA Ha NOAKJIaTHOM
nwcte (Harpyska
NEePIICHIUKYIISIpHA
CBapHOMY IIIBY)

20 4,3

CBapka IMPOKaTHBIX
npo¢ et BCTHIK:
a) IBYXCTOPOHHUH
CBapHOH IIOB

0) OTHOCTOPOHHUH
CBapHOM 1110B

18 34

16

10

| |

TETET I T I T TR T I TI AT T A oTY

FERTTARE R T A TR T R R T IRT A e RTIT|

la

CBapHbIe CeUCHHS
JIByTaBPOBOTO, TABPOBOI'0
U IPYTUX THUIIOB,
CBapeHHbIC
HETPEePHIBHBIMU
MPOIOJBHBIMH [IIBAMU
[IpU IeHCTBUH YCUITHSI
BJIOJIb OCH 1B

20 4,3

11

OCHOBHOM METaJII CO
BCIIOMOTI'aTCJIbHBIM
2JIEMEHTOM,
MIPUKPETIEHHBIM
MPOJIOJILHBIMU LIIBAMH,
TpH oL

a) 1o 45°

3,4

18

6) 90°

10

12

|a

A\ |a

LILL L et nnnuinitiiiil

Uy Uy u ey

uy
m m m mm I m

OOpBIB MOSCHOTO JINCTA
0e3 MexaHN4eCKOH
00paboTKH MONEePEeYHOTO
(;1o6oBoro) MmBa

10 4,3
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Howmep
JJIeMEHTa

Cxema djieMeHTa U PAaCIIOJIOKCHUEC
Pacy€THOTO CEUYCHUA

XapakTepucTHKa
3JIEMEHTa

I'pynna
3JIEMEHTOB

IIpenenvHas

aMIUTUTY/A Gao 5,
MlIla

13

DacoHkH
MIPSIMOYTOIBHOH (HYOPMBIL,
TIPUBapCHHBIE BCTBHIK MITH
B TaBp K DJIEMEHTaM
KOHCTpYKIHH 0e3
MEeXaHUYeCKOU
00paboTKku mepexona oT
(hacoHKH K 3JIEMEHTY

10

3,4

14

OcHOBHOM MeTan B
COC/IMHEHUSIX

a) ¢ (IIaHTOBBIMU IIIBAMH
(B MecTax mepexoja oOT
9JIEeMEHTa K KOHIIaM
(hITaHTOBBIX IITBOB)

0) (TaHTOBBIMU H
J000BBIMHU IIBAMHU

11

10

4,3

15

OCHOBHOH MeTaiI TPYOBI
PacTSHYTOTO packoca Ipu
OTHOIIEHHUH TOJIIUHBI K
Hapy>XHOMY JHAMETPY
TpyOHI mosica

ot /d >1/14
6)1/20<t_/d, <1/14

10

11

3,4

16

OCHOBHOH MeTai TPYOBI
PacTSHYTOTO packoca Ipu
OTHOIIICHUU AUAMETPOB
packoca H nosica
de/dn=0,4-0,7n
OTHOIIICHUHU TOJIIUHBI K
Hapy>KHOMY THAMETPY
nosica:

a)t /d, >1/14
6)1/20<t, /d, <1/14
B)1/35<t, /d_<1/20

10

10

11

3,4

70

Taobaxunga B.2

ITpenensl BEIHOCIUBOCTH G-1, Go, TEKYYECTH GT, BPEMEHHOE
H?ﬁil;‘;;p conpoTuBienne 6, MI1a, 1715 CrIaBoOB MapoK
1915T AJI35T1 15654uM
c.1 100 65 55
G0 150 105 90
oT 240 205 180
OB 360 320 270




Taonuma B.3

CII 443.1325800.2019

I'pynna | TlpegenpHbIe aMIUTMTY B Gao,5, MITa, [i1st CritaBoB Mapok
3JIEMEHTOB 1915T AJ135T1 15654M
1 50 38 34
2 44 34 32
3 40 32 30
4 28*
5 25*
6 20*
7 18*
8 16*
9 10*
10 o*
11 7*

* O0mue 3HaYeHAS A criaBoB Mapok 1915T, AZI35T1, 15654M.
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Ipuiaoxkenue I'
PacueTsl o nmpeaeibHON Hecylleil cClnocOOHOCTH

I'.1 O0mue mo10:KeHUS

[Ipy mnpoBepke HeCylmel CIOCOOHOCTM HEOOXOJMMO  HCIIOJIb30BaTh
MPOCTPAHCTBEHHYIO PACUYETHYI0 CXEMY MOCTa, BKIIIOYAIOIIYI0 BCE OCHOBHBIC U
BCIIOMOTATENIbHbIE KOHCTPYKTUBHBIE 3JIEMEHTHI (CBSI3U, PACIOPKH, OIOPHbIC
AJIIEMEHTHI U TIp. ).

[IpoBepKy BBIMOJIHIIOT HA OCHOBAHUHU BBIPAXKEHUS

y=752, (.1

TJIe Y — Pe3epB Hecylei crmocoOHOCTH MOCTa;
e

P, — npenmenbHas BeIMYMHA BEKTOpa HArpy3ok (IpelesbHas Hecymas
CIIOCOOHOCTH, pUCYHOK I'.1);

-

P. — BeKTOp Harpy30oK € KOMIIOHEHTAMH, COOTBETCTBYIOIIMMM pPACUETHOU
KOMOMHAIlMM HAarpy30K TMpPUIOKEHHBIX K MOCTYy (COOCTBEHHBIH BeC,
10JIe3Hasl HAarpy3Ka, CHET, BEeTep U T. 1.);

[Y] — Kputepuil AOMYCTHMOCTH OKCIUTyaTalldM MOCTa TIpU CIy4allHOM
IIPEBBILICHUA  PACYETHBIX  HArpy30K, 3HA4YCHUE KOTOPOIO  IIpH
BO3MOKHOCTH BOBHMKHOBEHUS OJJOOHBIX CUTYALMI JOJIKHO COAEPHKATHCS
B 33JIaHUU HAa NMPOEKTUPOBAHUE.

I'.2 3aBucuMocCTh nepeMelieHnid 0T BEKTOPAa HATPY30K
['padux 3aBUCMMOCTM MaKCUMaJbHBIX MEpEeMEUIEHUN (JIMHEHHBIX WU

o
YTJIOBBIX) MOCTa S(P) OT BEKTOpa MPWIOKEHHBIX HATPY30K BILUIOTH 10 UCUYCPITAHUS
Hecyllel crocoOHOCTH (pa3pylieHust) npuBeeH Ha pucyHke I'.1.

§(P)
b
—_— d
S(P c R
(B) s 5
B, B P,

Pucynok I'l — I'paduk pad6oThl MocTa
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3nech BONMM3M TOYKM D BEIMONHSETCS KpuUTepwid HCYEpHaHWs HECyIIen
-

CIOCOOHOCTH, KOTJla MaJloMy TpPUPAIIEHUI0 aprymMeHTa P  COOTBETCTBYET
HEcopa3MepHO O0JIbIIOE MpUpaleHue GYHKINH .

['paduk, momoOHbIN mpeacTaBieHHOMY Ha pucyHke [.1, momywaercs B
pe3yibTaTe pEeuIeHUsT METOJOM KOHEYHBIX 3JIEMEHTOB 33Ja4d O HAIPSIKEHHO-
1e(OPMUPOBAHHOM COCTOSIHUM MOCTa C IPOCTPAHCTBEHHOM pacyeTHOM CXEMOH B
reOMETPUUYECKU U (PU3NYECKU HEJIMHEHHOM MOCTaHOBKE.

I'.3 IIpoBepka KeCTKOCTH

ITpoBepKy KE€CTKOCTH BBIIIOJIHAIOT IO opMmyIie

YaS(B,) < A, (I'.2)
r1ie Yy, — KO3(h(pUIHUEHT HAIEKHOCTU IO OTBETCTBEHHOCTH;
ﬁn — BEKTOP HOPMATHBHBIX HArpy30K (cM. pucyHokK I'.1);

8(13;1) — HanOoJIbIIIee TEPEMEIIICHHE OT HOPMAaTUBHBIX HAIPY30K (cM. pucyHOK I'.1);
A — mnpenenbHas BEIWYMHA I[EPEMEIICHUS, OIPEIEIAIoNas BO3MOKHOCTD
HOPMAaJbHON 3KCIUTyaTallud KOHCTPYKIMH, YCTAaHABIIMBAETCA COTJIACHO
nyHkTam 5.42-5.48 CII 35.13330.2011.
I'.4 IIpoBepka Npo4YHOCTH
ODHOBPEMEHHO C NPEACTaBICHHBIM T'paUKOM HEJIUHEWHBIM pacyeT aaeT
uH(pOpMaIIO 0 HaIpsHKEHHO-/1e()OPMUPOBAHHOM COCTOSIHUU BCEX
KOHCTPYKTUBHBIX  3JIeMEHTOB. KpuTepueM BBINOJHEHUS TEPBOM  TPYMIIBI
MpeAeIbHBIX COCTOSIHUM MO MPOYHOCTH ciryxaT Boipaxenus (I'.3) u (I'.4).
JI71st CTepKHEBBIX 3JIEMEHTOB:

I <y, <] (I'.3)

n RyYc
TI€ Opmax U Tmax — MAaKCHMallbHbIE HOPMaJbHOE M KacaTelbHOE HANPSDKCHUS B
KOHCTPYKTHUBHBIX ~ 3JIEMEHTax  OT  HeOJaronpusTHON
KOMOWHAIIUN PACUETHBIX HATPY30K;
U R, — pacueTHbIE CONMPOTHBJICHHUS MaTepuaja HOPMAaJbHBIC 10
npeeNTy TeKy4eCTH 1 KacaTelIbHbIE COOTBETCTBEHHO;
Yn ¥ Yc — KO3QGUIUESHTHI HAJIC)KHOCTH TI0 OTBETCTBEHHOCTH U yCIIOBUU
paboThl COOTBETCTBEHHO.

Jlnst Tiockux, OOOJIOYEYHBIX M MACCHUBHBIX KOHCTPYKTHUBHBIX JJIEMEHTOB
MaKCHMAJIbHOE 3HAYEHUE MNPUBENEHHOIO HANPSKEHUS (Oppus)max HE JIOJIKHO
MIPEBBINIATh PACUYETHOES COMPOTUBIIEHUE C COOTBETCTBYIOIIMMH KOd(DPHUITUECHTAMU
HaJIC)KHOCTH:

Ry

R
— 2 2 _ 2 < Y
(anHB)max - \/Gx + Gy 0-xGy + 3Txy < Yn Ye- (F-4)
I'.5 IIpoBepka miiactuyeckux aegopmanmi
B noxkambHBIX 30HAaX € KOHLIEHTPALUEW HANPSDKEHUM MOIYT IOSBUTHCS
mwiactuueckue  nedpopmanuu.  MakcuMmanbpHas — BEJIMYMHA — MPUBEIEHHBIX
nedopmannit (€pup)max B 3THX MECTAX HE JNOJDKHA MPEBBIMIATE 1,5 %0, 2 MMEHHO:
2 3
— 2 g2 4 2 _ 2o 2
(Enpus) max = 3\/ex t ey —exgy + o8y < 1,5 %. (I'.5)
I'.6 Onenka kayecTBa BbIOOPa KOHCTPYKTHBHOM CXeMbI
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OHeHKa KadyeCTBa BBI60pa OCYHICCTBJACTCA IIPU HAJIMYUU AJIBTCPHATHBHBIX
BapHaHTOB KOHCTpYKTHBHOfI CXCMBbI COOPYXKCHHUA, paCcCMATPHUBACMBIX B XOIC
IMPOCKTUPOBAHMUA.

KpI/ITCpHeM KadyCCTBa BI>I60pa ABJIEICTCA MAKCHUMAJIBHOC 4YHMCJIIOBOC 3HAYCHHC

pe3epBa HeCymeld CHOCOOHOCTH 7Y KOHKPETHOW KOHCTPYKTHMBHOM CXEMBI U3
paccMaTprUBaeMbIX BAPUAHTOB.
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Hpuioxenne
Oc00eHHOCTH KOHEYHO-3JIEMEHTHOT0 MOIeJIUPOBAHMS

J.1 TToctpoeHne KOHEUHO-3JIEMEHTHOM MOJEIM 3aBUCUT OT THIIA pelIacMou
3aJ1a4d, a UMEHHO:

1) onpeneneHue HampsHKEHHO-Ie()OPMUPOBAHHOTO COCTOSIHUS KOHCTPYKITUI
MOCTa B COOTBETCTBUM C TPEOOBAHUSIMU MPENEIbHBIX COCTOSIHUW IO Hecyuen
CIIOCOOHOCTH M SKCIUTyaTaIlMOHHBIM Ka4eCTBaM;

2) ompejeneHue HANPsHKEHHO-ACPOPMUPOBAHHOTO COCTOSIHUS B OTAEIBHBIX
TOYKAaX KOHCTPYKTHUBHBIX JJIEMEHTOB WM Y3JIOB MOCTOB ISl BBIIIOJIHEHUS
JIETAJIbHBIX U YTOYHEHHBIX MPOBEPOK, HAMPUMEP HA BBIHOCIMBOCTb, MECTHYIO
YCTOMYUBOCTh, MCKaK€HHE (OPM TMOMEPEUHBIX CEUEHUU KOHCTPYKTUBHBIX
AJIEMEHTOB, pPa3BUTHE IIACTUUECKUX JjedopMmaliii B JIOKAIBHBIX 30HAX ¢C
KOHIICHTpAIueH HaIpsHKeHUM, JJIS OICHKU Pa0OThl COSAUHUTEIBHBIX 3JIEMEHTOB
(cBapHBIX IIBOB, OOJTOB, 3aKJICNOK W T. J.), OCOOCHHOCTEH HaIPSIKEHHO-
ne(opMHUPOBAHHOTO COCTOSIHUS B ONOPHBIX y3Jax U T. II.

J.1.1 TIlpm pemenun 3amad Tuma 1-ro TUMa TpeOyeTcs MOCTPOSHUE
MPOCTPAHCTBEHHON PACUETHOM CXEMBbI, BKJIIOYAIOINICH, IO BO3MOXKHOCTH, BCE
OCHOBHBIE M BCIIOMOTATEIbHbIC KOHCTPYKTHBHBIE JJIEMEHTBI MOCTa — PUIEIH,
KOJIOHHBI, HAaCTUJIbI MPOE3KEH YacTH, CBSI3M M T. 1. BO3MOXKHO 3HAUUTENIHHOE
KOJIMYECTBO TaKUX KOHCTPYKTUBHBIX AJIEMEHTOB.

J.1.2 Tlpu pemrenuu 3a1a4 2-ro THUNa Tpedyercs AeTalbHOE T€OMETPUUECKOE
MOCTPOCHUE KOHCTPYKTUBHBIX M Y3JIOBBIX AJIEMEHTOB. B 3TOM cilyyae KOHEYHO-
AJIEMEHTHOE MOJIETUPOBaHUE HEOOXOMMO BBHITIOHSATh C TPUMEHEHUEM O00bEMHBIX,
000JI04€UHBIX, TIJIOCKUX, MEMOPAHHBIX U APYTUX KOHEUHBIX 3JI€MEHTOB. [Ipu sToM
JIOITYCKAETCsl MPUMEHSATh PACCMOTPEHUE OTJICIbHOTO KOHCTPYKTUBHOTO 3JIEMEHTA,
y3l1a 100 (parMeHTa ¢ TPAHUYHBIMH YCIOBUSMH, TOJYYCHHBIMH W3 PEIICHUS
COOTBETCTBYIOIIIEH 3a/1aun 1-r0 THUIA.

Bripeska ¢parmMeHTa ocyecTBISICTCS CCUCHUSIMHE, OTCTOSIIIIMMHU OT pacueTHOU
TOYKH (HampuMep, IEHTpa KOHCTPYKTUBHOTO y3j1a) Ha PacCTOSTHUE HE MEHEE IIATH
BBICOT CEUYECHHS pa3pe3aeMOro CTEP>KHEBOIO 2JIEMEHTA.

3aTeM pelIaroT COOTBETCTBYIOIIYIO JIOKAJIBHYIO 3a7ady JUisl BBIPE3aHHOIO
KOHCTPYKTHUBHOTO (parmMeHTa. [Ipu KOpPpEeKTHOM MOJIECIMPOBAHUU M YCIOBUU
JUHEWHOTO0 POCTa BHYTPEHHHMX YCWJIMM B KOHCTPYKIHMH IO IpaHulaM (parMeHTa
pe3yJbTaThl pelieHus JIOKAIbHOW 3a7auu 2-TO TUMAa HE OYyIyT HMPOTUBOPEUUTH
pEIIeHUIO COOTBETCTBYIOINICH 3a/1aun 1-To TUMa.

HA.1.3 Jlns nerkux MeTauIM4ecKUX TOHKOCTEHHBIX KOHCTPYKIIMM Takoe
COOTBETCTBHE MOXET HapyliaTbcs. B aToM ciydae HE0OXOIUMO JJisl pacYeTHOTO
KOHCTPYKTHUBHOTO JJIEMEHTA OMPENCTUTh MPEACTbHbIC HECYIUE CITIOCOOHOCTH IO
METOJMKAM 33724 1-10 ¥ 2-T0 TUTIOB, BBIYUCIUTHh KOPPEKTUPYIOMINN KOO UITHEHT,
MPEICTABIISIONINI COO0N OTHOIIIEHWE pe3yjIbTaTa PEIICHHs 33ajayd 2-TO THMNa K
pe3ynbTaTy pemnieHus 3aaadu 1-ro THWma, ¥ CKOPPEKTHUPOBATH OOIIYI0 HECYIIYIO
CIIOCOOHOCTH BCETO COOPYKEHHUS MyTeM YMHOXKEHHS Ha 3TOT KOA(PPUIIUECHT.

75



CII 443.1325800.2019

11 puMCcUYaHHUC— HOHyCKaeTCﬂ BMCCTO BBIPC3KU q)parMeHTa BCTpanBaHUC €T0 HETIOCPCACTBCHHO B bomee
MPOCTYHO CTCPIKHEBYIO KOHCYHO-IJICMCHTHYIHO MOJCIbL BCEIr0 COOPYXKCHHUSA C IMOMONIBIO KCCTKUX KOHCYHBIX
3JICMCHTOB.

1.2 Pacyersl B reomeTpryeck U GU3MYECKH HEJIUHEHHOH MOCTAHOBKE

J1.2.1 Pacyer B reoMeTpUYECKN HEIMHEMHON ITOCTAHOBKE B XO/I€ MOIIAr0OBOTO
Harpy>k€HHsi CONPOBOXKJIAETCS HW3MEHEHHMEM KOOPAMHAT y3J0B KOHEYHO-
DJIEMEHTHOM MOJEIM Ha KaXXJOM IIare, 4ro IO3BOJIIET YYHUTBIBATH HCTOPHIO
Harpy>XeHus: KOHCTPYKLIHMH (HampuMmep, B XOJE CTPOUTENbCTBA) U 0o0jiee TOYHO
OTpa3uTh Ipoiiecc A1ehOpPMUPOBAHUS, UMEIOIIUNA MECTO MTPU HArPYKEHUU PeaIbHOM
KOHCTPYKIIMH.

J.2.2 Pacyer B (u3NUECKH HEIMHEHMHOM TMOCTAaHOBKE OCYIIECTBIISICTCS
COBMECTHO C FT€OMETPUYECKHN HEIMHEMHOW ITOCTAHOBKOM, YTO MTO3BOJIIET OLIEHUBATh
IOBEJCHUE KOHCTPYKLUMHU 3a IpeNeslaMH YIPYTrOCTH BIUIOTh 1O HAaCTYILICHUS
MOJIHOM MOTEPU HECYIIEH CIOCOOHOCTH WJIM MPU OLIEHKE KUBYUYECTH KOHCTPYKIIMH
(cm. paznen 16 u npunoxenue I).

st pacyeToB B (M3HYECKU HEJIIMHEHHON MOCTAHOBKE HEOOXOIMMO HAJIMUYUe
YIOPYTO-TJIaCTUYECKON uarpamMmbl Je(OpMHUPOBAHUS MaTepUaia, KOTOpask MOXKET
ObITh TOJIydeHa MpPU HUCIHBITAHUSAX OO0pa3LOB MaTepHalia Ha PACTSHKEHHE [0
pa3pyLIeHUs.

B otTcyTcTBHE SKCHEPUMEHTANbHBIX JaHHBIX MOXET OBITh COCTaBIICHA
YCIJIOBHAsI YIIPYTO-IUIACTUYECKAs IUarpamma, COCTOsIas U3 IByX MPSAMOJIUHEHHBIX
YYaCTKOB.

Jlns1 ee mocTpoeHUsT HEOOXO0IMMO 3HAHUE CIICTYIOMNX (PU3UKO-MEXaHUISCKUX
XapaKTepUCTHK MaTepuaia, KOTOpble MOTYT OBITh MOJyYEHbI U3 COOTBETCTBYIOIIMX
CTaHAApTOB WJIM CIPABOYHBIX JaHHBIX:

- MOZYJIb YIIPYTOCTH £

- ko3 durment [lyaccoHna ;

- IpeJeJl TEKY4ECTH Or;

- BPEMEHHOE CONIPOTHUBJIEHUE Gp;

- MakcUMasbHas 1eopMarus Emax.
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