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CBox mpasuJ

CTAJIBHBIE KOHCTPYKIIUHN

Steelstructures

Jara BBenenusi 2017-08-28

1 Ob6aacTh NpUMeEHEHUSA

1.1 Hactosmmii cBOJX NpaBUIYCTaHABIMBAeT TPEeOOBAaHUS M PACHPOCTPAHAETCS Ha
IIPOCKTUPOBAHUE M PACUET CTAJIbHBIX CTPOMUTENBHBIX KOHCTPYKLMM 3JaHUN U COOPYKEHHUU
pasInYHOro HaszHaueHus, padoraromux npu temneparype He Bbimie 100 °C  u He HMXKe
munyc 60 °C.

HacTtoamui cBox mNpaBuwil HE PacHpOCTPAHSAIOTCA Ha IPOCKTHUPOBAHME  CTaJIbHBIX
KOHCTPYKLUH MOCTOB, TPAHCIIOPTHBIX TOHHEJIEH U TPYO MO HACBIIISIMH.

1.2 Tlpy mNpOEeKTUPOBAHMM KOHCTPYKLMH, HAXOIAIIMXCS B  OCOOBIX YCIOBMSX
JKCIUTyaTalMy  (Hampumep, KOHCTPYKLUMH  JIOMEHHBIX II€ued; MarucTpalbHbIX U
TEXHOJIOTUYECKUX TPYOOIPOBOJOB; PE3EPBYapOB CIELHAIBHOIO Ha3HAU€HHsI; KOHCTPYKLIMH
31aHUM, TMOJBEPrarOIUXCsl CEHCMUYECKMM BO3JACHCTBUSM, HWHTCHCUBHBIM BO3JEHCTBUIM
OTHs, TEMIIEpPAaTypbl, pajualllM, arpeCCUBHBIX CpEl; KOHCTPYKUMH THUAPOTEXHUYECKUX H
MEJIMOPATUBHBIX COOPYKEHUM), KOHCTPYKLUMN YHUKAJIbHBIX 3/laHUN U COOPY)KEHUH, 3JaHUM
aTOMHBIX 3JIEKTPOCTAaHLMH, a TaKKe KOHCTPYKUMICIEUUAIbHBIX BHUJOB (Hampumep,
IPEIBAPUTENLHO HAIPSHKEHHBIX, IPOCTPAHCTBEHHBIX, BUCSYMX, TOHKOCTEHHBIX), CIEAYeT
cobuoaTh TpeOOBaHUSA, NPEAYCMOTPEHHbIE COOTBETCTBYIOIIUMU HOPMaTHUBHBIMU
JOKYMEHTaMH, B KOTOPBIX OTPa)K€HbI OCOOEHHOCTH PAOOTHI THX KOHCTPYKIUH.

2 HopMaTHuBHBbIE CCHIJIKH

B HACTOAIICM CBOAC IIpaBUJI HCIIOJB30BAaHbI CCBUIKM Ha CICAYIONIME HOPMATHUBHBIC
JAOKYMCHTHI:

I'OCT 839-80 [IpoBoaa Hen30IMpPOBaHHBIE AJI BO3YIIHBIX JIMHUN
aNeKTponepenadn. TeXHUYeCKUe yCIOBUS

I'OCT 2601-84 Caapka MeTaiioB. TepMHUHBI U ONPeIETICHHUs] OCHOBHBIX IMOHATUI

I'OCT 3822-79 [IpoBonoka  Oumeramnuyeckass crajieMmenHas. |eXHHUYECKHE
yCIOBUS

I'OCT 19425-74 basiku 1ByTaBpOBBIE U IIBEJUIEPHI CTAIBHBIE CIIEIUATIBHBIE.
CoprameHnT

I'OCT 25546-82 Kpansl rpy3onoabemMusbie. Pexumbl paboThbl

I'OCT 27751-2014 HanexHocTh CTpOUTENBHBIX KOHCTPYKIIUN U OCHOBAHH.
OCHOBHBIE MOJOKEHUS.

I'OCT 28548-90 TpyOs! cTanbHble. TepMUHBI U ONIpeaeICHUS

I'OCT P UCO 857-1-2009  Cpapka u poactBennsle mnporecchl. CioBaps. Yacts 1. IIporeccsr
CBapKU METaJUIOB. TepMUHBI U ONpeAeTICHUS
I'OCT P UCO 17659-2009  Cpapka. TepMUHBI MHOTOSI3bIYHBIE JUIS1 CBAPHBIX COCIMHEHUI

CII 20.13330.2016 «CHulI 2.01.07-85* Harpy3ku u Bo3eiicTBUS»

CII122.13330.2016 «CHuII 2.02.01-83* OcHoBaHusI 3AaHUNA U COOPYKEHUI»

CII 28.13330.2012 «CHull2.03.11-85  3ammra  CTPOUTENBbHBIX  KOHCTPYKLHH
oT Koppo3un» (¢ u3meHeHussMu Ne 1, No 2)

CII 35.13330.2011 «CHulI 2.05.03-84* Moctsl u TpyOBI» (€ 13MeHeHueM Ne 1)

HUznanne opnnmaibHoe
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CII43.13330.2012 «CHulI 2.09.03-85 CoopyxeHHs IPOMBIIIEHHBIX
npeanpusITHi (¢ u3MeHeHrnem Ne 1)

CII 70.13330.2012 «CHulI 3.03.01-87 Hecymue u orpaxxaaroniyie KOHCTPYKLIUN
(c m3menenuem Ne 1)

CII 131.13330.2012 «CHull 23-01-99* CtpouTenpHas KIUMATOIOTHUD» (C H3MEHEHUEM
Ne 2)

IIpumeuanune— llpy Moap30BaHNN HACTOSIIMM CBOJOM IIPABHI IENECOOOPA3HO MPOBEPHUTH
JICWCTBHE CCHUIOYHBIX JIOKYMEHTOB B MH(OPMAI[IOHHOW CHCTEME OOILIEero MOJIb30BaHUS — Ha OQHUIHAILHOM
caiite (enepaJbHOr0 OpraHa HCIOJHUTEIBHOW BIacTH B cdepe craHmapTuzauuu B ceTd MHTepHEeT wiam 1o
€XKEerogqHoMy HH(POpMAIMOHHOMY YyKa3zaremo «HanmoHanbHBIE CTaHIapThl», KOTOPBI OIMYOIMKOBAaH IO
COCTOSIHMIO Ha | sHBaps TEKYyLIEro rojia, W IO BBIIYCKaM €XEeMECIYHOro HH(MOPMAIIOHHOTO YKa3aTels
«HamuoHaneHele CTaHIApTBI» 3a TeKyIMd rox. Eciau 3aMeHeH CCBUIOYHBIM TOKYMEHT, Ha KOTOpBIH JaHa
HelaTUPOBAHHAs CCBUIKA, TO PEKOMEHIYETCs HCIOIb30BaTh JEHCTBYIONIYIO BEPCUIO ATOT0 JOKYMEHTa C Y4ETOM
BCEX BHECEHHBIX B JIaHHYIO BEPCUIO M3MeHEHUH. EcnM 3aMeHEH CChUIOUHBIA OKYMEHT, Ha KOTOpBIM IaHa
JaTUPOBAaHHAS CCBUIKA, TO PEKOMEHIYETCS NCIIONB30BATh BEPCHIO 3TOTO JOKYMEHTA C YKa3aHHBIM BBIIIE TOIOM
yIBepxkaeHHs (IpuHATHA). Eciam mocne yTBep)KAEeHHUsI HACTOSIIIETO CBOAA IPAaBHI B CCHUIOYHBIM JOKYMEHT, Ha
KOTOpBII JaHa JaTHpOBAaHHAs CCBHIIKA, BHECEHO HM3MEHEHHE, 3aTparuMBarolliee IOJIOKEHHE, Ha KOTOpOe JaHa
CCBUIKA, TO 3TO IOJIOKCHHE PEKOMEHIyeTcs NPHMEHATh 0e3 ydera AaHHOTO M3MEHEeHHus. Ecim cchutouHBIA
JOKyMEHT OTMEHEH 0e3 3aMEHBI, TO MOJIOXKEHNE, B KOTOPOM J[aHa CChUIKA Ha HETO, PEKOMEHIyeTCs IPUMEHSATDH B
4acTH, HE 3aTparuBarolleil 3Ty cchulKy. CBefeHUS O JIeHCTBUM CBOJIOB IPaBHI LIENECOOOPa3HO NPOBEPUTH B
denepanbHoM NHGOPMAMOHHOM (OHE CTAaHIAPTOB.

3 TepMuHBI U onIpee/IeHUS

B nacrosmem cBose npaBui npumenensl Tepmussl 1o 'OCT 2601, 'OCT P UCO 857-
1, TOCT P UCO 17659 u I'OCT 28548.

4 O01ue 1MoJI0KeHHsA
4.1 OcHoBHbBIC TPEOOBAHHSA K KOHCTPYKIHMAM

4.1.1 [Ipu npoeKTUPOBAHUU CTATIBHBIX CTPOUTEIbHBIX KOHCTPYKLUN CIEAyeT:

OPUHUMATh KOHCTPYKTUBHBIE CXEMbl, 00€CIEeUHBAIOLINE POYHOCTh, YCTOWYMBOCTh U
IIPOCTPAHCTBEHHYI0 HEU3MEHSAEMOCTb 3[aHUN U COOPYXKEHHH B LEIOM U HUX OTAEIbHBIX
AJIEMEHTOB IPU TPAHCIIOPTUPOBAHNHU, MOHTAXE U HKCILTyaTaluy;

coOmonars TpedboBanus CII 28.13330 B yacTH 3aIIMTHI CTPOUTENBHBIX KOHCTPYKIUH OT
KOppO3uH;

cobmonath TpedoBanus[1];

YUUTBIBATh MX OTHECTOMKOCTh M 00ecneunBaTh UX OrHE3ALIUTY B COOTBETCTBUHU C
CUCTEMOM IIPOTUBOMOXKAPHOH 3aIIUTHI OOBKTOB;

OPUMEHSATH aTMoc(hepocToiikue (KOPPO3MOHHO-CTOMKUE) U OTHECTOMKHE CTalH,

npelycMaTpuBaTh yBEJIMYEHUE TOJILIVHBI pokara
UCTEHOKTPYO A3 THIOTKOPPO3UUHUIIOBBIILIEHHUST Tpeesia OTHECTOMKOCTH KOHCTPYKLIMH
TOJIBKO IIPU TEXHUKO-3KOHOMUYECKOM 0OOCHOBAaHUH;

cobmonatb  TpeOOBaHMS  HOPMATHBHBIX  JIOKYMEHTOB Ha  KOHCTPYKIHH
COOTBETCTBYIOILIETO BUJIA;

BBITNIOJHATh PACUET TOYHOCTU pPa3MEpPOB KOHCTPYKIMM M HMX JJIEMEHTOB IIpU
TEXHHUYECKOM 0OOCHOBAHUU COTJIACHO HOPMATUBHBIM JIOKYMEHTaM.

He nomyckaetcs mpeaycMaTpuBaTh MCIIOJIb30BAaHHE BOCCTAHOBIICHHBIX CTAJBHBIX TPYO
U JpYrux, ObIBIIUX B yINOTPEOJICHUH BUJIOB METAJUIOKOHCTPYKLUMN, B IPOEKTHON U paboueit
JOKYMEHTAllUM Ha CTPOMTEIBCTBO, PEKOHCTPYKLMIO M KalHUTAJIbHBIA PEMOHT 3JaHUN U
COOPYKEHHI MOBBIIIEHHOIO M HOPMaJIbHOI'O YPOBHEW OTBETCTBEHHOCTH, a TaKXKe IpHU
CTPOUTENBCTBE U OIKCIUTyaTallMd OCOOO0 OMACHBIX, TEXHHYECKU CIOXKHBIX M YHHUKAJIbHBIX
00BEKTOB.

4.1.2 KoHCTpyKIMM, KpOME€ 3aMypOBaHHbIX B O€TOHE, KUPIUYHOM KJaJKe WU
JPYTMMH CIIOCOOAMM, JOJIKHBI OBITh TOCTYIMHBIMU JJI1 HAOMIOJEHUS, OLICHKH TEXHHUYECKOTO
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COCTOSIHUSI, BBITIOTHEHHS TPO(UIAKTUIECKIX U PEMOHTHBIX pa0OT, HE TOJDKHBI 33JePKUBAThH
BJIAry U 3aTPYIHATH IPOBETPUBaHKE. 3aMKHYTbIE MPOPIIN JOKHBI ObITh FEPMETU3UPOBAHBI.

4.1.3 PabGoume  uepTEeKM KOHCTPYKUIUU JOJKHBI COOTBETCTBOBATH TPEOOBAHUSIM
HOPMATHBHBIX JIOKYMEHTOB II0 H3TOTOBJCHHUIO, KadecTByH MoHTaxy (CIT 70.13330)
CTaJbHBIX CTPOUTEIBHBIX KOHCTPYKIIUMA.

B paGounx ueprexxax koHcTpykiuid (KM uw KMJI) mu B JOKyMEHTallMu Ha 3akKa3
MaTepHalioB CIEAYET YKa3bIBaTh:

MapKH CTaJU U IOTIOJHUTEIbHbIE TPEOOBAHUS K HUM, ITPEyCMOTPEHHbIE
HAllMOHAIBHBIMH CTaHJAAPTAMHU MJIM TEXHUUYECKUMH YCIOBUSIMU U HACTOSILIIUM CBOJOM
MPaBUIL;

croco0 BBIMOJHEHUSI CBAPHBIX COCAMHEHHH, TN (CIOCO0) CBapKH; THIIBI, MapKH,
JTUAMETPBI 3JIEKTPOAOB, MOJIOKEHUE 11IBa IIPH CBApKe, THUI MOJKIAAKH JIJIsl CTHIKOBBIX I1IBOB;

KJIACChl TPOYHOCTH W TOYHOCTH OONTOB; TMPH HCIOJB30BAHUU OONTOB C
KOHTPOJIMPYEMBIM HATSKEHUEM — YCUIIHE MPEABAPUTEIHLHOTO HATSKEHHS U CIOCO0 KOHTPOJIS
HaTsKEeHHUs 00JITa;

Croco0 MOArOTOBKM KOHTAKTHBIX MOBEPXHOCTEHN Al PPUKIIMOHHBIX COCIMHEHU;

pacIoIoKEHNE U pa3Mephl CBAPHBIX, OOITOBBIX M (PPUKITMOHHBIX COCTMHEHHH C
YKa3aHHUEM BBIMIOJHEHHS UX B 3aBOJICKMX MJIM MOHTQ)KHBIX YCIOBHUSX U, B OTJICIbHBIX
CIIy4asiX, OCJIeI0BAaTEIbHOCTh HAJIOKEHUS IIIBOB U YCTAHOBKU OOJITOB;

CrocoObl M 00bEM KOHTPOJISI Ka4eCTBa IIPU U3TOTOBJICHUN U MOHTAXKE;

TpeOOBaHUS K 3alUTEe KOHCTPYKLIUNA OT KOPPO3HUHU.

4.2 OcHOBHbBIE pacyeTHbIC TPeOOBAHUA

4.2.1 CranbHble KOHCTPYKIIMU U UX pacydeT JOJDKHBI yIOBIETBOPATH TPeOOBaHUAM I10
HazaexHoctu [OCT27751.

Pacuér cranbHBIX KOHCTPYKLUMH CleAyeT BBIIOJHATE C Y4ETOM Ha3Ha4YeHUs
KOHCTPYKUUH, YCIOBUH WX U3TOTOBJIEHUS, TPAHCIOPTUPOBAHUS, MOHTaXKa M 3KCIUTyaTalluH, a
TaKXe CBOMCTB MaTepHaoB.

B pacuerHpIXx cxemax HOJDKHBI OBITH YUYTEHBI Ae(OpMaIMOHHBIE XapaKTEPUCTHKH
OTIOPHBIX 3aKpEeIIeHNH, OCHOBAaHUH U (yH/TaMEHTOB.

4.2.2 Ilpu pacuere KOHCTPYKIUI 3HAUEHHUS HArpy30K M BO3ICHCTBUIA, a Takxke
IIpeJIebHbIE 3HAYEHUs nporu6os u IepeMeIleHUu I JJIEMEHTOB
KOHCTpyKuuicnenyer npuaumars coriaacto CIT 20.13330, CIT43.13330 u pa3nenoB 16 u 17.

4.2.33a pacuéTHyr0o TeMIepaTypy B pailOHE CTPOUTEIBbCTBA CJIEAYET INPUHUMATh
TEMIEpAaTypy HapyKHOTO BO3[yXa Hauboyee XOJIOJHBIX CYTOK obecrneueHHocThi0 0,98,
onpenenénnyto cornacHo CIT 131.13330.

Pacuérnast TexHONOrMUECKas TeMIepaTypa yCTaHaBIIMBAETCs B 3aJJaHUU Ha pa3pabOTKy
CTPOMUTENIBHOM YacCTH IPOEKTA.

4.2.4 Pacu€rHble CXeMbl M OCHOBHbBIE MPEANOCBHUIKA pacdy€ra AOKHBI OTpaXKaTh
JIeMCTBUTENbHBIE YCIOBUS paOOTHI CTATbHBIX KOHCTPYKIHUI.

PaccmarpuBarorcs cieayromuye pacu€THbIE MOJEIN HECYIIUX KOHCTPYKIIUM:

OTJeNIbHbIE KOHCTPYKTHBHBIE CTEpKHEBble U OaJlouHble D3JEMEHThl (pacTSHYThIE,
c)KaTble, BHELUEHTPEHHO CXaTble, CXKAaTO-U3rudaeMple W M3ruOaemMple) C TMOCTOSHHBIM I10
JUIMHE CEYEHUEM;

IJIOCKUEUIIN IPOCTPAHCTBEHHbBIE CUCTEMBbI, paCKperieHHbIe (HECBOOOIHbIE —
pucyHOK 1,a); pacyér TakMX KOHCTPYKIMH  BBIOJMHSETCA IyTeM pacuéTa OTIENbHBIX
AJIEMEHTOB C YYETOM UX B3aUMOJICUCTBUS MEXAy coboi u ¢ ocHoBanuem 1o CIT 22.13330;

IUIOCKHE WJIUIPOCTPAHCTBEHHBIECUCTEMbI, HEPAaCKPEIUIEHHbIE (CBOOOAHBIE — PUCYHOK
1,6); mpu pacuére TakMX KOHCTPYKIUH, HApsiy C MPOBEPKOI OTAEIBHBIX 3JIEMEHTOB, CIEIYET
YUUTBIBaTh BO3MOXHOCTb JOCTHKEHUSI IPEAEIBLHOTO COCTOSIHUS CUCTEMBI B 1IEJIOM;

JMCTOBBIE KOHCTPYKIMH (0OOJIOUYKH BpPAIIECHUS).
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a)

6) vz
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Ve ke Nl b ks =7 bzl bzl
Pucynok 1— CxeMbl cUCTEM, PACKPEIUICHHBIX (4) U He PaCKpPeIJIEeHHbIX OT
nepeMenieHnii(0)
[Tpu MonenupoBaHUM HEIUHEWHOW PabOTHI CTalMM AJ PAacdyeToB IO MEPBOM TpyIie

MMpEaACIbHBIX COCTOﬂHHﬁiCHGHyCT HCHOHB3OB&H>paCHeTHyK)HﬂarpaMWlea60TbICTaHeﬁ B
_ eE &
= ——=—, HIPCACTABJIICHHYIO Ha PHUCYHKC B.1

— g
000OIICHHBIX TMapaMeTpax & =— U & =
Ryn Ryn Eyn
(mpunoxenue B). 3HaueHNE COOTBETCTBYIOMIMX KOOPAMHAT XapAaKTEPHBIX TOYCK THUATPAMMBI
clenyeT nmpuHUMaTh No Tabnuie B.9. PacdeTsl BBIMOTHSIOT MO OJHOMY M3 TPEX BapHUaHTOB

kpusoii: OBD, OACD, OACDEF B 3aBHCHUMOCTH OT KJIacca 3JIEMEHTOB KOHCTPYKIHii (4.2.7).
KOHCTPYKITUU CJICYETPACCUUTHIBATh

4.2.5 IlpocTpaHCTBEHHBIE  CTaJIbHbIC
u

KaK eIUHBIC CUCTEeMBI ¢  y4éToM  (DaKTOpOB, OIPEACISIONIUX HAIMPSHKCHHOE
neOpMUPOBAHHOE COCTOSIHHE, OCOOCHHOCTH B3aUMOJCWUCTBUS SJIEMEHTOB KOHCTPYKIUI
MEXIy COOOW U C OCHOBaHHEM, T€OMETPHUYCCKON M (PU3UUECKON HEIMHEWHOCTH, CBOMCTB

MaTepHajoB U IPYHTOB.
BBINOMHATHIPOBEPKY ~ YCTOHYMBOCTUCTEPKHEBBIXKOHCTPYKLUUKA (B TOM  4YHCIe

IPOCTPAHCTBEHHBIX) CJEIYeT C MCIOJIb30BAaHHEM CEPTU(UIMPOBAHHBIX BBIYUCIUTEIBHBIX
KOMIUIEKCOB KaK MJI€aIM3UPOBAHHBIX CUCTEM B MPEANOJIOKEHUU YNPYyrux aedopmManuit

CTaJu.
4.2.6 OueHuBaTh  OOLIYIOYCTOMYMBOCTH  Kapkaca IO  HeJAe(pOPMUPOBAHHOMN

CXEMECIICAYCT HHHZpaMHOﬁ (C KECTKUMHU Yy3JIaMU COCHHHCHHHPHFCHCP’I CKOHOHHaMI/I),paMHO—
KECTKOCTU NN

CBs3€BOM(paMHbIIIKapKacCBEpTUKAIbHBIMUANA(PparMamMu
COCIMHEHHUSI  PUTENIEHC

)KeCTKI/IMI/IBCTaBKaMI/I) HHHCBH3CBOﬁ(C HITapHUPHBIMA  Y3JIaMU
KOJ'IOHHaMI/I) CUCTCM,YKOTOPLIXECTbB CBOCM COCTAaBC€ MPOJAOJIBHBIC HIIONCPEYHBIC paMbl H

CBSI3M, YCTAHOBJICHHbIE B COOTBETCTBHHU C 15.4.

B pamHO-CcBsi3eBOM MM B CBSA3€BOM CHCTEME, KOIZAA

Y376l CBS3EBOTO OJIOKa HE
COBMAJIAIOT C y3JaMH KapKaca, pacdeT CJeAyeT BBIMOIHITH 1Mo AeOpMUPOBAHHOMN cxeMme (C

Y4E€TOM T€OMETPUUECKON HETUHEHHOCTH CUCTEMBI).
4.2.79neMeHTbl KOHCTPYKIIMI, paccMaTpuBaeMble B HACTOSIIEMCBOJAE MpPaBWI, B

3aBUCUMOCTH 0T HampsbkeHHo-nedopmupoBanHoro coctosuus (HAC) pacuérHoro

CEYCHUAIOAPA3ACIIAOTCS Ha TPU Kilacca:
I-i ximacc — HJC, mpum KOTOpOM HampsKEHHsI IO BCEH IUIONIAJAM CEUYEHUs He

NPEBBIIIAIOT PACYETHOTO COMPOTUBIICHHS CTATH |0 | <R, (ympyroe COCTOSHUE CCUCHHU);
2-it kmacc — HJIC, mpu KOTOpOM B OfIHOM 4acTu ceueHus |o|<R,, a B apyroii|a| = R,

(YIpyro-miacTH4ecKoe COCTOSIHUE CEeUSHHS);
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3-it wmacc — HJIC, npu KoTopoM Mo Beei miomanau cedeHus|o|= R, (uiacTudeckoe
COCTOSIHUE CEYEHHUs, YCIIOBHBIN MIIACTUYECKHUM LIAPHUP).

4.2.8. bykBeHHble 0003HAYEHHUs BEJIMYUH, HCIOJIb30BAaHHBIE B HACTOSIIEMCBOJE
IpaBUJI, IPUBEJCHBI B IPUIIOKEHUU A.

4.3 Ydyer Ha3HAUYEHHS U YCJIOBUH padoThl KOHCTPYKIMHT

43.1 B 3aBUCHMOCTH OT Ha3HAu€HHs, YCIOBUH pabOThl M HAJIMYUS CBAPHBIX
COCTMHEHUNKOHCTPYKINH CIEAYET MOAPA3NIEIATh HA YEThIpe TPYIIbI COTJIACHO
IIPUIIOKEHUIO B.

4.3.2 Ilpu pacuére KOHCTPYKIUM U COCTMHEHUN CIECYET YUUTHIBATD:

KOO(QQHUIMUEHTH HAJAEKHOCTH IO OTBETCTBEHHOCTH %, INPHHUMAEMbIE COTJIACHO
tpeboBanusim ['OCT 27751;

KO3 UIMEHT HAIeKHOCTU ¥ = 1,3 Ui 3JIeMEHTOB KOHCTPYKIIMIA, PaCCUMTHIBAEMbIX
Ha IIPOYHOCTH C UCIOJb30BAHUEM PACUETHBIX COIIPOTUBIICHUN Ry;

KO3 UIMEHTHl YCIOBUM PabOTHl 3JIEMEHTOB KOHCTPYKUUN M COCIUHEHUU %, Yel U
¥, JipuHUMaemMbie 10 Tabnuue 1; mynkry 7.1.2; tabnuue 45 u paznenam14,16,17 u 18.

OTHoOlIEHNE KPUTUYECKOM HAarpy3kH K pacdeTHOM IJi CTEP>KHEBBIX KOHCTPYKLUH,
pPacCUMTHIBAEMBIX KaK HCaM3MPOBAHHBIC MMPOCTPAHCTBEHHBIE CUCTEMBI C UCIOJIb30BAHUEM
cepTU(DUIIMPOBAHHBIX BBIYUCIUTEILHBIX KOMIUIEKCOB (cormacHo 4.2.5, 4.2.6), TOIKHO OBITh
HE MeHbIlIe KOdPUIMEeHTa HAASKHOCTH MO YCTONYMBOCTH CHCTEMBI B ieoMy= 1,3.

4.3.3 Ilpu nOpPOEKTUPOBAHUU KOHCTPYKLHUH, MOJBEPTaIOIIUXCS HEMOCPEICTBEHHOMY
BO3/ICHCTBUIO IIOJIBUXKHBIX, BUOPAIIMOHHBIX U JIPYIHX MEPEMEHHBIX Harpy30K, BbI3bIBAIOIIUX
yCTanoCTh MeTaa, CIeAyEeTIPUMEHSTh TaKe KOHCTPYKTUBHBIE PEIICHUSI, KOTOPBIE HE
BbI3bIBAIOT 3HAYUTEJIbHOM KOHLEHTpPAllMM HaNpsDKEHUH, a B CllydasX, yKa3aHHbIX B
HACTOSAIIEM CBO/JIE MPABUJI, BHIIIOJIHATH PAcuéT Ha yCTAOCTh.

Tabnauma 1

KoaddurmenTst
DONeMEHThI KOHCTPYKIIHA YCIIOBHUI
paboTHl J
1 bankyu CIUTONIHOTO CEYSHHMS U CHKAThIe 3JIEMEHTHI ()epM MEPEKPHITHIT 0] 3aJIaMu
TeaTpoB, KIIyOOB, KHHOTEATPOB, 110]] TPHOYHAMH, TIO IOMEIICHUSIMA Mara3uHoOB,
KHUTOXPaHWINIL ¥ apXHBOB U T.II. TIPH BPEMEHHON HarpysKe, He NPEeBbIIIAIoNIei
BEC NEPEKPBITHI 0,90
2 KonoHust
OOIIIECTBEHHBIX U KWUJIBIX 3JaHUN IPHU ITOCTOSIHHOM Harpyske, paBHO# He MeHee 0,8
pacyeTHoi; 0,95
MHOTO3TaXHBIX 3IaHUK BRICOTOM 10 150 M BKIIOYHTENHHO; 0,95
JIByTaBPOBOT'O C€YEHHUSI MHOTO3TaXXHBIX 3/1aHU BbIcOTOM Ooee 150 m; 0,90
KOpOOYaTOTo CeueHus MHOTOATaXXKHBIX 3/IaHUH BeICOTOM Oomee 150 m; 0,87
OTIOpPEI BOJIOHAIIOPHBIX OalIcH 0,95
3 KoJIoOHHBI OJJTHO3TaKHBIX [TPOU3BOJICTBEHHBIX 3JaHUI ¢ MOCTOBBIMH KpaHaMU 1,05
4 Cxatble OCHOBHBIE 3JIEMEHTHI (KpOME OMOPHBIX) PEIIETKA COCTABHOTO TaBPOBOTO
CEUCHNS U3 IBYX YTOJIKOB B CBAPHBIX (DepMax IMOKPHITHH 1 MEePEKPHITHI
MIPH pacdéTe Ha YCTOWIHBOCTH YKa3aHHBIX 3JIEMEHTOB C THOKOCTBIOA> 60 0,80
5 PactsHyThI€ 371eMEHTHI (3aTSDKKH, TSATH, OTTSDKKH, ITOJJBECKN) MIPU pacyére
Ha TIPOYHOCTH 110 HEOCTA0JICHHOMY CEYCHHIO 0,90
6 DIeMeHTBI KOHCTPYKIMIA U3 CTallM ¢ TIpeelioM TekydecTn 10 440 H/mm?, Hecymue
CTaTUYECKYIO Harpy3Ky, IIPU pacdeTe Ha IMPOYHOCTH 10 CEUECHHIO, OCTabICHHOMY
OTBEPCTUSAMH 1T O60NTOB (KpoMe (PPUKITMOHHBIX COSTMHEHUIN) 1,10
7 CxaTble 3IeMEHTHI PeIIeTKH MPOCTPAHCTBEHHBIX PEIIeTIaTHIX KOHCTPYKIUN W3
OJIMHOYHBIX YTOJIKOB, IPUKPEIsIEMble OJJHON MONKOH ([UIl HEpaBHOMOIOYHBIX
YTOJIKOB — OOJBIIEH MOJKOH):
a) HETIOCPEICTBEHHO K I0sicaM CBAapHBIMHU IIBaMH JIN00 ABYMs Oontamu u Oostee,
YCTQHOBIIEHHBIMU BJIOJIb YrOJIKa:
PackKochl 110 PUCYHKY 15, @ W pacropku 1o pucyHky 15, 6, 6, e 0,90
packochl 110 pUCYHKY 15, 6, ¢, 0 ,e 0,80
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0) HEMOCPEACTBEHHO K TIOSICAaM OJHUM OOJTOM WIIH Yepe3 (pacoHKy HE3aBHUCHMO 0,75
OT BHJIa COCANHCHUS
8 CxkaTble JIEMEHTHI U3 OMHOYHBIX YTOJKOB, MPUKPEIUIIEMbIX OJHOM MOJIKON
(111 HEPaBHOIIOJIOYHBIX YTOJIKOB — MEHBIIEH TOJIKOH), 32 HCKIFOUSHUEM DJIEMEHTOB
TUIOCKUX (hepM M3 OAMHOYHBIX YTOJKOB M AJIEMEHTOB, YKa3aHHbIX B ITO3ULUH 7
HACTOsIIEH TaOJUIBI, PacKOCOB IO PUCYHKY 15,6, MPUKpEIUIieMbIX HENOCPEJICTBEHHO K
MosicaM CBapHBIMU LIBaMU JIHOO0 ByMsl O0iTaMu U 0ojiee, yCTaHOBJICHHBIMH BJIOJIb
YTOJIKa, U TUIOCKHUX (pepM U3 OAWHOYHBIX YTOJIKOB 0,75
9 OmOpHEIE IWIATH W3 CTAIH C TPEAeIoM TeKydectu a0 390 H/Mm?, Hecymmue
CTaTHYECKYIO Harpy3Ky, TOJIIINHOMN, MM:

a) 1o 40 1,20
0) cB. 40 10 60 1,15
B) » 60 » 80 1,10

IIpumeuanus

1 KoaddummeHTs! ye< 1 mpu pacdéTe COBMECTHO YYHUTBHIBATH HE CIEIYeET.

2 Ilpu pacuére Ha MPOYHOCTH IO CEYCHHUIO, OCIA0JICHHOMY OTBEPCTUSIMH s OOJNITOB, KO3 UIMEHTHI
YCIIOBUIA pabOThl, IPUBECHHBIE B NO3UIMAX 6 1 1; 6 1 2; 6 1 3 clieiyeT yIuThIBaTh COBMECTHO.

3 Ilpu pacuére OHOpPHBIX IUIUT KOA(QQHUIUECHTHI, NMPUBEAECHHbIE B mo3uuusax 9 u 2, 9 u 3, cuenyer
YUUTBIBaTh COBMECTHO.

4 Koa(duimeHTs! sl 3JeMEeHTOB, NPUBEJICHHBIX B MO3ULIMAX 1 U 2, ClielyeT YYUTHIBaTh TaKkKe NpU
pacuére MX COEIUHEHHN.

5 B ciydasix, He OTOBOPEHHBIX B HacToOsNIeH Tabiule, B popMysax cieayer IpUHUMAaTh ¥ = 1.

4.3.4 Ilpu NpOEKTHUPOBAHUM KOHCTPYKLHMH, BO3BOJAMMBIX WM IKCIIyaTUPYEMBIX B
yCIOBHUAX  HU3KMX TeMmmepaTyp (1< — 45°C), mpu KOTOpBIX IOBBILIAETCS BO3MOXKHOCTb
XPYIKOI'O pa3pylleHus, CIeyeT YUUThIBaTh TpeOOBaHUS K MaTepHaly, KOHCTPYUPOBAHUIO U
TE€XHOJIOTHUH U3TOTOBJICHUS.

4.3.5 Ilpu npoeKTHUPOBAHUHU CBAPHBIX KOHCTPYKLMH CleqyeT CHUXXaTh BpPEIHOE
BJIMSHUE OCTATOYHBIX JAeopMmalnuii M HanpsHKEeHUH, B TOM 4YHCIE CBAPOYHBIX, a TaKXkKe
KOHIIGHTPAallUM HANpsOKeHUH, IpenycMaTpuBas COOTBETCTBYIOLIIE KOHCTPYKTHBHbBIE
peieHus (¢ Haubosee paBHOMEPHBIM PACIIPEIEICHUEM HANPSYKEHUI B 2JIEMEHTaX M JAeTajsX,
0e3 BXOJAILIMX YIJIOB, PE3KUX IepernaoB CeYeHUs U JPYTUX KOHIIEHTPATOPOB HAPSKEHUN) U
TEXHOJIOTUYECKHE MEpONpUATHs (MOpPAJOK COOpKM W CBapKH, IMPEIBAPUTENbHBIN BBITHO,
MEXaHUYECKYI0 00paboTKy COOTBETCTBYIOIUX 30H MyTeM CTPOXKKH, (hpe3epoBaHUs, 3aUUCTKU
abpazuBHBIM KPYroM U Jp.).

5 MarepuaJbl 151 KOHCTPYKUUHA U COeITUHECHUM

5.1 ®usnueckue XapaKTEPUCTHKHM MAaTEPHUANIOB, IPUMEHSEMBIX Ui  CTaJbHBIX
KOHCTPYKLUH, ciaeayeT npuHUMath cornacHo Tabmuuam b.1 u b.2 (mpunoxenue b).

5.2 Tlpu Ha3Haue€HMU CTaNu Uil  KOHCTPYKUUH CleAyeT YYHUTHIBaTh TIpYIILY
KOHCTPYKLIUH, pacyeTHYIO TeMIepaTypy, TpeOOBaHMsI 110 yAapHON BA3KOCTH U XUMHUUYECKOMY
COCTaBy COINIACHO ITPUIJIOKEHUIO B.

53 Jlnd  KOHCTpYKUMH  cieqyeT  MCHOJb30BaTh  (acoHHBI  (Yrojkw,
JIBYTaBPbI,IIBEJJIEPHI), JINCTOBOM, IIMPOKOIOIOCHBIH yHUBEPCAIbHBIN NpPOKAT U THYTHIE
npoQuiIn; TOHKOJUCTOBOM TMPOKAT M3 YIVIEPOAUCTOW CTald WU U3 CTalIM TOBBIIICHHOU
IPOYHOCTHU;XOJIOAHOTHYThIE NPOGWIN; NPOPUIM THYThIE 3aMKHYTble  KBaJpaTHblE U
NpsIMOYTOJIbHBIE; COPTOBOM MpokaTr (Kpyr, KBaJpar, I0jioca) B COOTBETCTBHH  C
JEHUCTBYIOLIUMHU HOPMAaTUBHBIMHU noxymentamu(H/I); JJIEKTPOCBApHbIE u
ropsruesiehOpMUPOBaHHBIE OECIIOBHBIE TPYObI — B COOTBETCTBMHU ¢ Tabmumamu B.1 u B.2
(mpunoxxenue B).

Hpyrue marepuainbl, ¢ cepTU(PUKATOM COOTBETCTBHUSI YCTAHOBICHHOW (OPMBI, CIIEYET
UCITOJIb30BaTh TPH YCIOBHM BBINOJIHEHUS TpeOOBaHUN NpUIIOKeHUs B Kk MexaHndeckum
CBOMCTBAM U XUMHUYECKOMY COCTaBY.
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B 3aBucuMOCTH OT OCOOCHHOCTEH KOHCTPYKIIMI M Y3JIOB TMPHU 3aKa3e CTAIA CIEAYyeT
YUUTHIBaTh  KJIACCU(PHUKAIMIO JIUCTOBOIO IpoKara B 3aBUCHUMOCTH OT  3HAuY€HUs
OTHOCHUTEJIBHOTO CY>KeHHS z(CM. 13.4) B COOTBETCTBUHU C JEHCTBYIOLIUM CTAHAPTOM.

Jlnst obecrieueHusi Tipezesia OTHECTOMKOCTH (45 MUH) Ui BCEX TPYII, COTJIACHO

OPWIOKEHUI0O B, OTKpBITBIX KOHCTpyKuud (cMm. 4.1.2), He3aBUCUMO OT pacyeTHOH
TeMIepaTypbl, cleayer HazHadaTh npokat u3 ctanuC 3551Iunm npokatr u3 Apyrux crajew,
00ecreunBaroIUX MpeIe OrHECTOUKOCTH 45 MUH.
5.4]1511 OTAUMBOK (OMOPHBIX YaCTEH M T.I1.) CIAEAYET MPUMEHATh cTanb Mapok 15J1, 25J1, 35J1 u
45J1, ynoBIETBOPSIONIYIO TPEOOBAHUSAM JIEHCTBYIOUINX CTaHAAPTOB s rpynmbill (oTimMBKH
OTBETCTBEHHOI'O HA3HA4YCHHs AJIs JeTajiel, pacCUYMTBHIBAEMBIX Ha MPOYHOCTh, PabOTArOIINUX
IpU CTaTHYECKUX M TepeMeHHbIX Harpy3kax) wiau Il (oTiamBKM 0c000 OTBETCTBEHHOTO
Ha3HAYCHUS 7S AeTajeil, pacCUMThIBAEMbIX HA IPOYHOCTh, PA0OTAIOIINX MPU JUHAMHYECKUX
Harpyskax). PacueTHble CONpPOTHBIEHUS OTIMBOK U3 CEPOr0o YyryHa CIeAyeT NPUHUMATh 110
Tabiuue B.8.

5.5 Jlia cBapKM CTAJIBHBIX KOHCTPYKLMM CIIELYyEeT MPUMEHATh: JIEKTPOIBI U1 PYYHOU
JIyrOBOW CBAapKH; CBapOYHYIO IPOBOJOKY; (IIIOCHI; IOPOIIKOBYIO TPOBOJIOKY TSt
ABTOMATHYECKOW ¥ MEXaHU3MPOBAHHOM CBapKM B COOTBETCTBMHM C Tabmumei [.1
(mpunoxenue '), a Takke YIJIEKHCIBIA ra3 U aproH B COOTBETCTBUU C JICHCTBYIOIIMMHU
CTaHJapTaMH.

[Tpumensiemble cBapOYHBIE MaTEpUAIIBI U TEXHOJIOTHS CBApKU JIOJDKHBI 00ECIIeUnBATh
3HAYEHHE BPEMEHHOTO CONPOTHUBIICHMS METajula IIBa HE HM)KE HOPMATUBHOIO 3HAYEHUS
BPEMEHHOI'O COIIPOTHUBIIEHUS R, OCHOBHOIO METaJIa, a TaKKe 3HAa4eHUs TBEPIOCTH,
YIApPHOMBS3KOCTU M  OTHOCUTEIBHOTO YMJIMHEHHMS METajula CBapHbIX COEIUWHEHUH,
YCTaHOBJIEHHbIE COOTBETCTBYIOLIMMU HOPMATUBHBIMU JJOKYMEHTaMHU.

5.6 Jlns OONTOBBIX COEIWHEHUH CleAyeT NPUMEHATH CTalbHbIE OONTHI, TaliKu U
MIai0bl, YJOBIETBOPSIOMIME TEXHUYECKUM TpPEOOBAaHUSAM JICHCTBYIOUIMX HOPMATHBHBIX
JIOKYMEHTOB ¥ CTaHIapTOB, a TAKXKE BRICOKOIIPOYHbBIE OONTHI, yKa3aHHbIE B 5.7.

Bbontel cnenyer npuMeHsaTs coryiacHo Tabnuue I'.3.

[Ipu pabore OGOATOB Ha Cpe3 M PACTSKEHHE KIACChl TMPOYHOCTH TaeK CIEIyeT
IPUHUMATh B COOTBETCTBHH C KJIACCOM MPOYHOCTU 00ATOB: 5 — mpu 5.6; 8 — npu 8.8; 10 —
npu 10.9; 12 —npu 12.9.

[Tpu pabote 0OJNTOB TOJBKO Ha Cpe3 MPUMEHSIIOT KJacc MPOYHOCTH TaeK MpH Kiacce
npodHocTH 60sToB: 4 —ipu 5.6 u 5.8; 5 —npu 8.8; 8 —pu 10.9; 10 —ipum 12.9.

[aiiopl cnepyeT HPUMEHSTH: KpYIJIble, KOCble W  NPYKUHHbIE HOpPMalbHBIE B
COOTBETCTBUH C JEHCTBYIOIIUMHU CTaHAAPTAMH.

5.7 Jnsa  GpUKIMOHHBIX W (JIAHIEBBIX COEAMHEHUW  CIENYyeT TMPUMEHSTh
BBICOKONIpOYHbIE ~ OONTHI, Trailkm W  [maidbl, KOHCTPYKIMEH W  pa3Mepamu,
YI0BJIETBOPSIOUIMMHUICHCTBYIOIINM CTaHIapTaM.

Jnsg  QuaHIEBBIX COEAMHEHWM ClleAyeT NPUMEHSTh BBICOKONPOYHbBIE  OOJTHI
KJINMaTH4ecKoro ucrnoaxnenus XJ1.

5.8Mapku ctanu Juist (yHIAMEHTHBIX OOJTOB, MX KOHCTPYKIHIO U pa3Mepbl Cilexyer
BbIOMpATh B COOTBETCTBUM C JIEUCTBYIOIIUMHU CTaHAAPTAaMU U TpeOOBaHUSIMHU, IPUBEICHHBIMU
B Tabmuue .4 (mpunoxenue I).

Bonter (U-o0pa3Hbie) sl KPETUICHHS OTTSIKEK aHTEHHBIX COOPYKEHHU CBSI3M, a TAKKE
U-o0pa3zHble M (yHIaMeHTHble OOJTHI OMOp BO3AYLIHBIX JIMHUM 3JEKTporepenadyd u
pacnpeenuTeNbHbIX YCTPOICTB cleayeT MPUMEHATh U3 CTAJIM MapOK YKa3aHHbBIX B TaOJule
I'.4 (mpunoxenue I').

AHKepHbIe OOJNTHI CielyeT MPUMEHSTh cornacHo TpedoBanusm CIT 43.13330.

5.9 TNaiiku s pynnameHTHBIX 1 U-00pa3HbIX OOJITOB AMAMETPOM J0 U CBBIIIE 48 MM
ClelyeT MPUMEHSATh IO COOTBETCTBYIOIIMM TEXHUYECKHMM TpPEOOBAHUAM JEHCTBYIOIIUX
CTaH/1apTOB.
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Hnsa dyrnamentueix 6ontoB u3 cramu Ct3nc2, Cr3cn2, Cr3nc4, Cr3cn4 nuamerpom
10 48 MM ciieyeT IpUMEHSTh raiKy Kjacca NpOoYyHOCTU 4, nuaMeTpoM cBbilie 48 MM — U3
Martepuaia He Hike rpyniibl 02 o COOTBETCTBYIOLIEMY CTAHAPTY.

Jns dysgamenTHeIX O0onToB auameTpoM 10 48 MM u3 ctanu mapku 0912C u npyrux
CTaJlell clelyeT NMPUMEHATh TallKi Kjlacca IPOYHOCTH HE HWXKE 5-To, TUaMETPOM CBbILIE 48
MM — U3 MaTepuaia He Huxe rpynnbsl 05 Mo cooTBeTCTBYIOIIEMY cTanaapty. ["aiiku cnemyet
MPUMEHSTh U3 CTAJIH MapOK, IPUHIUMAEMBIX ISl OOJITOB.

5.10 [nst mapHUpPOB, KaTKOB U OONTOB, pabOTAIONIMX B KAa4eCTBE LIAPHHUPOB, a TAKXKE
MOAKJIAJHBIX JINCTOB MO KaTKH, ciaeayeT npumMeHsTh nokosku mo CIT 35.13330.

5.11 Insg Hecymmx 3JIEMEHTOB BUCAYUX MOKPBITUNA, OTTSXKEK OMOP BO3AYIIHBIX JTUHUN
AJIEKTPOIIepEaut, paCIpeACIUTEIbHBIX YCTPOUCTB, KOHTAKTHBIX CETEeH TpaHCIOpTa, MauT U
OallieH, a TaK)Ke HaIMPSTaeMbIX SJIEMEHTOB B IIPEIBAPUTEIILHO HAMPSIYKEHHBIX KOHCTPYKIUSAX B
COOTBETCTBUHU C JICUCTBYIOIIUMU CTaHAAPTAMHU CIEAYET IPUMEHSTD:

KaHaThl CIIUPAJIbHEIC;

KaHaThl IBOMHOM CBUBKU,

KaHAaThI 3aKPBIThIC HECYIIHUE;

MyYKH U TIPS TapaUIeTbHBIX TPOBOJIOK, POPMUPYEMBIX M3 KAHATHOU MIPOBOJIOKH.

6 PacyeTHble XapaKTePUCTHKU MATEPHUAJIOB M COeIUHEHNH

6.1 PacuétHble compoTHUBIEHUS MPOKATa, THYTBHIX Mpoduield u Tpyd Ui pa3IUvHbBIX
BUJIOB HAIIPSDKEHHBIX COCTOSIHUHM — CleyeT ONpeAessTh Mo  (opMmysaMm, NMPUBEACHHBIM B
Tabnuue 2, rie HopMaTUBHBIE CONPOTUBIICHUS Ry, U Ry,cienyer npuHuUMath coraacHo HJI.

TaOonuma 2

HaprI)KéHHOC COCTOSAHHE Pacuérnrie COIIPOTUBJICHUSA
pokaTa u Tpyo

Pactspxenune, coxaThe, U3ruo:

O MPEJIEITY TEKYICCTH R, =Ry /Y

110 BPEMEHHOMY COTIPOTHBIICHUIO Ry = Run/pm
Crur Ry= 0,58R/m
Cwmsarue

TOPLIEBOM MMOBEPXHOCTH (IIPU HATUYHH ITPUTOHKH) Ry =Run/¥m

MECTHOE B IIFIMHAPUYECKUX MAapHUpax (mardax) Rip = 0,5Run/ ¥

IPY TJIOTHOM KacaHUH
JuameTpalibHOE cyKaTHe KaTKoB (IIpH CBOOOIHOM Red = 0,025Ru /7,
KAacaHMH B KOHCTPYKIIUSAX C OTPAHUYCHHON TOABHKHOCTBIO) ‘ ’ e

3HaueHusT  KOO(PQPUIIMEHTOB HaAEXKHOCTU 110 MaTepuany ¥, IpoKaTa, THYTHIX
npoduiieit u TpyO ciaeayer mpuHUMATh 10 Tabmuie 3.
Taonumga 3

Koadpdrmment
. HaJIe)KHOCTH
YcnoBust KOHTPOJIS CBOIMCTB ITpOKaTa
10 MaTepHairy
Y

JUis mpokaTa NpUCTaTUCTUYECKONIIPOLIEype KOHTPOJISI €r0 CBOMCTB 1,025
JUis  mpokara,He HCHOJIB3YIOMIErOCTATUCTHUYECKYIO MPOLEAYPY KOHTPOJS €ro CBOMCTB,C
npesnenoM Tekydectu cabinie 380 H/Mm? u st ropstueiepOpMUpOBaHHBIX TPYO 1,100
Jns ocranmbHOrO TpoKaTa M TPYO, COOTBETCTBYIOIIMX TPEOOBaHHMSAM HACTOSIIETOCBOJA 1.050
MIpaBUII ’
Jiist mpokara u TpyO, NOCTaBISIEMbIX 110 3apyOeKHOH HOPMAaTUBHOM JOKyMEHTAIMN 1,050

3HaueHUs HOPMATHBHBIX U PACUYETHBIX COMPOTHUBIICHUHN MPU PACTHKECHUH, CKATHH U
U3rude JIMCTOBOTO, IMUPOKOIOJIOCHOTO YHHBEPCATHHOTO MpOKaTa M TPYO NMPHUBEACHHI B
tabnuue B.3, daconnoro mpokara — B tabnuuax B.4 u B.5 (mpunoxenue B).
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3HaueHHUs] PACUETHBIX COMPOTUBIECHUN TMpOKaTa CMITHIO TOPLIEBOM MOBEPXHOCTH,
MECTHOMY CMSTHIO B IWJIMHIPUYCCKUX IIAPHUPAX M JIUAMETPAIBLHOMY CXKATHIO KaTKOB
npuBe/eHbl B Tabnuie B.6 (mpunoxenue B).

6.2 PacueTHble CONMPOTUBIEHUS THYTHIX NPOQMICH CleyeT NPUHUMATh PaBHBIMH
pacyeTHBIM COITPOTUBIICHUSIM JINCTOBOTO MPOKATA, U3 KOTOPOT'O OHU U3TOTOBJICHBI.

6.3 3HaueHUs] pacUYETHBIX COMPOTUBICHUN OTIMBOK M3 YIVIEPOJUCTOW CTAIM CIIEIYET
NPUHUMATSH 110 Tabnuie B.7(npunoxenne B).

6.4 Pacy€THble CONPOTHUBICHUS CBAPHBIX COCAUHEHHMH ISl COCAMHEHUMPa3IMYHbBIX
BUJIOB U HANPSHKEHHBIX COCTOSHUN CIIEAyeT OIpeaesaTh Mo ¢GopMyliaM, MPUBEICHHBIM B

Tabiuue 4.

Taonunga 4

CrapHic XapaKT?pHcha Pacuérnbie
. HampspkeHHOE COCTOSIHHE pacuéTHOTO COMPOTHBICHHS
COMPOTUBJICHUSA CBAPHBIX COCAUHCHHUU
Cxarre, pacTsDKEeHHE U H3THO
IIpY aBTOMAaTUYECKOH, ITo npeneny Rw=R,
MeXaHU3UPOBaHHON HITH TEKy4ecTn
pYYHOU CBapke ¢ (hU3HYECKUM
KOHTPOJIEM Ka4yecTBa LIBa
ITo BpemeHHOMY R.=R,
CTBIKOBBIE COIIPOTHUBIICHUIO
PacTspkenne u u3rud npu
aBTOMAaTHUYECKOH, [lo mpeneny R.,=0,85R,
MEXaHU3UPOBAHHON HITH TEKy4YecTH
pY4YHOH CBapke
Crur Ry= R;
ITo meramry Ry= 0,55R,,,u
C yriaoBeIMH . HiBa Lom
BN Cpe3 (ycinoBHbII) ITo meTamty
rpaHuULIbI R,.=0,45R,,
CILIABJICHUS
IIpumeuyanue— 3HauYeHUS KOIPPHUINEHTOB HANEKHOCTH MO METAILTY IIBA Jiwm CIENYET MPUHIMATH
pasEbMu: 1,25 — ipu Ry 490 H/mm?; 1,35 — mput Run> 590 H/mm?,

PacuérHoe conpoTHBIeHNE CBAPHOTO CTHIKOBOI'O COEAMHEHHUS 3JIEMEHTOB U3 CcTajel ¢
pa3HBIMU HOPMAaTHUBHBIMU CONPOTUBIEHUSMH CIEAYEeT MNPUHUMATh Kak ISl CTBIKOBOTO
COEIMHEHUS U3 CTAJIM C MEHBIIUM 3HAYEHHEM HOPMATUBHOT'O COIIPOTHUBIICHHUS.

3Ha4YeHHUs] HOPMATUBHBIX Ryun U PaCUETHBIX R, CONPOTHBIEHUI METaia YIJIOBBIX
IBOB TIpuBeeHBI B Tabmute ['.2 (mpunoxenue I).

6.5 PacuérHble CONMPOTUBIEHUS OJHOOOJITOBOTO COEUHEHUS CIIEAYEeT ONpEeAeNsaTh 10
dbopMynaM, NpUBEIEHHBIM B TabIULE 5.
Taonuma 5

PacueTHBIC COPOTHBICHHUST OAHOOONTOBBIX COCIUHCHHN
VcinoBHoe
Hanpsxennoe
0003Ha- CMSITHIO
COCTOSIHUE Cpe3y ¥ PacTsHKEHUIO OOJITOB KIIACCOB ITPOYHOCTH
yeHue COEUHSIEMBIX
5.6 5.8 88 | 109 12.9 3]IEMEHTOB

Cpes Ry 0,42 Rpun 0,41Rpun 0,40R pun 0,35Rpun -
Pactsoxenue Ry 0,45Rpun - 0,54 Rpun | 0,7Rpun -
CwmsiTure:
a) OoNTHI Kiacca Ry’ - 1,60R,
TOYHOCTH A
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0) 6onTHI KITacca
TOYHOCTH B - 1,35R,

*Rp CIELYET ONPENENATD IS COEMHAEMBIX 3JIEMEHTOB U3 CTAIM C IPEEIoM TeKydecTn 10 440 H/mm?,

3HaueHUs] HOPMATUBHBIX M PACUYCTHBIX COMPOTUBICHUIN CPE3y M PACTSKCHHIO CTaIH
00JITOB B OJHOOOJITOBBIX COCAMHEHUSX NMPHUBEACHBI B Tabiuie [.5, a CMATHIO 3JEMEHTOB,
coenuHsIeMbIX OonTamu, B Tabmuie I'.6 (mpunoxenue I).

6.6 Pacu€THOe CONpOTHUBICHHE PACTHKEHUIO (YHIAMEHTHBIX U aHKEPHBIX OOITOB Rpq
CJIeZyeT ONpeAesaTh 1o popmyie

Rba = 0,8R,. (1)

3HaueHUs PaACUETHBIX COMNPOTUBICHUN paCTSDKEHHIO (YHIaMEHTHBIX  OOJITOB
npuBeeHsl B Tabnute ['.7 (mpunoxenue I).

PacuétHoe compoTuBieHue pactspkeHuio U-00pa3HbIX 00JATOB Rp, YKa3aHHBIX B 5.8,
CIIeTyeT OMpeeIsTh o Gopmyre

RbU: 0,85Ryn. (2)

6.7 PacuétHoe CONpOTHBICHUE PACTSIKEHUIO Rp; BBICOKOIPOUYHBIX OOJITOB, KIACCOB
npouyHoctu He MeHee 10.9, cneayet onpenensats no hopmyie

Ron= 0,7Rbun, (3)

rae  Rpun — HOPMATUBHOE COIIPOTHBIIEHUE 00Ta, IpUHUMaeMoe o tadmuie I'.8.
6.8 PacuéTHoe CONpPOTHBIIEHHWE DPACTSKEHUIO BBICOKOIIPOYHOW CTaJbHOM IPOBOJIOKU
Ran, npuMeHsieMOoil B BUJIE TyYKOB WJIH NpPsAEH, CIeyeT OlpeleNnaTh o Gopmyie

Ran = 0,63Run. “4)

6.9 3HaueHue pacyETHOTO COMPOTUBIICHUS (YCHIIHSI) PACTSXKEHUIO CTAIBHOTO
KaHaTaCJCAyCT IPUHUMAaTh pPaBHBIM 3HAYCHHIO PAa3pbIBHOTO YCUJIMA KaHaTa
B 1enoM, yctaHoBneHHoMyHJl HacrtanmpHble KaHaATBLACNEHHOMY Ha Kod(hduIMeHT
HAJeKHOCTU IOMaTepuany . = 1,6.

7 Pacyer 3JIeMEHTOB CTAJbHBIX KOHCTPYKUMU NPU HEHTPAJIbHOM
PACTSIZKEHUU U C)KATHH

7.1 Pacuer 3J1eMEHTOB CILIOIIHOIO CeYEHUSA

7.1.1 Pacuér Ha MpPOYHOCTH PJIEMEHTOB U3 CTAJIU C HOPMATUBHBIM COMPOTUBIEHUEM
R)»< 440 H/MM? IpH LIEHTPaIbHOM PACTSKEHUHU WU CKATHH CUJION N ClIelyeT BBIIONHAT
no ¢opmyie
N <I. (5)
ARy,
Pacuér Ha IPOYHOCTH PAaCTAHYTHIX ATEMEHTOB, SKCILTyaTallis KOTOPhIX BO3MOKHA U
MOCJI€ JOCTHXKEHUSI METAJNIOM Ipe/ieNia TEKYUECTH, a TAK)XKE PACTAHYTHIX UJIU CHKATHIX
AJIEMEHTOB M3 CTAJIM C HOPMATUBHBIM CONPOTUBIIEHUEM R),> 440 H/MMZCJ'Ie)IyeT BBINIOJIHSATh
o opmyse (5) ¢ 3aMeHoi 3HaueHuss R, Ha Ru/}.
7.1.2 Pacuér Ha MPOYHOCTH CEYEHUI B MECTAX KPEIJIEHHUS PACTSIHYTHIX 2JIEMEHTOB U3
OJIMHOYHBIX YTOJKOB, IPUKPEIUISIEMBIX OJJHOU MOJIKOM O00NTaMu, ClIeyeT BBIIOIHSITDH 110

10
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dopmyne (5), a ceueHnii pacTIHYTOr0 OJIMHOYHOTO YTOJIKa U3 CTAIH C TIPEEIIOM TeKy4eCTH
10 380 H/mm?, MPUKPEIIIIEMOTO OJTHOM MOJIKOW 00JITaMHM, IIOCTABJICHHBIMU B OJIUH PSJI IO
OCH, PACIIOIOKCHHON Ha paccTosiHuu He MeHee 0,5h (h— mmpuHa MOJIKK YyroiKa)oTOOYIIKa
yroika u He menee 1,2d (d — nuametp oTBepCTHS I 00JITa ¢ Y4ETOM TOJIOKHUTEIBHOTO
JIOITYCKa) OT Tiepa yroika, mo Gopmyie

AnRu 7/01
rae Jer = (cudm / Ant+ ) B.

3nech A,— IIoIaib CEUCHUS YroaKa HETTO;

Am— TII01a]1b YaCTH CEUCHUSI MPUKPETUIIEMON MOJIKK YTOJIKa MEXIY KpaeM OTBEpCTHUS
U TIEPOM;

ai, 0, f — KO03(PPUIMEHTHI, MPUHUMAEMBIE 110 TabIuIE 6.

Tadbnuma 6

3HavyeHust Ko3GHUIMESHTOB a1, o2 U B
Koaddu- IIPU OTHOM OOJITE M PACCTOSTHUI npu a= 1,5d n s> 2d npu
IUEHT a, paBHOM qycie OONTOB B Py
1,35d" 1,5d 2d 2 3 4
o 1,70 1,70 1,70 1,77 1,45 1,17
o2 0,05 0,05 0,05 0,19 0,36 0,47
Yij 0,65 0,85 1,0 1,0 1,0 1,0

* ToJbKO 17151 SIEMEHTOB PEIIETOK (PACKOCOB M PACIIOPOK), KPOME MOCTOSHHO PabOTAIOIUX HA PACTSKEHHUE, TP
TOJIIIMHE TOJIKU 10 6 MM.

Obo3Hnauenus, npunsimule 6 mabauye 6:

«a» — PAaCCTOSTHHE BIIOJIb YCUIIHSA OT Kpas 3JIEMEHTa JI0 IICHTpa OJMKaNIIero OTBEPCTHUS;

«S» — PACCTOSIHUE BIIOJb YCUIIUAS MEXITY IICHTPAMHU OTBEPCTHIA.

[Tpupacuére Tar 1 nosicoB Tpasepc, anemenTos onop BJI, OPY u KC, HenocpeacrseHHo
IIPUMBIKAIOIINX K y3JaM KPEIUJIEHUS IIPOBOJIOB, a TAKXKE JJIEMEHTOB, COSAMHSIOIINX B
CTOMKaX y3JIbl KPEIUIEHUS TAT U PACTAHYTHIX MOSICOB TpaBepc, KOAQMUIUEHT Y1 CIEAYeT
ymenbaTe Ha 10 %.

7.1.3 Pacuér Ha yCTOMYMBOCTH 3JIEMEHTOB CIUIOIIHOTO CEYEHMs] NpPU LEHTPaIbHOM
CKaTuM cwiol N U yJnoBIeTBOpstomuX TpedoBanusm 7.3.2 — 7.3.9, ciaenyeT BBINONHATH IO

dbopmyie
N

— <1 (7)

PARyY ’

e ¢— KOd(QQUIMCHT YCTONYMBOCTHU TIPH LICHTPAILHOM CXAaTHH, 3HAYCHHE KOTOPOTO
npulA> 0,6 cieayer onpenensTs mo Gopmyie

p=105 (5 - 6>-39,482° )/ 1% (®)

3navyeHue kodpduruenta o B popmye (8) ciaenyer BEIYUCIATH 110 popmyIie
5=9,87(1— a+ i)+ A2 9)

e A= l\/m — YCJIOBHAsl THOKOCTb CTEPKHS;

ou [ k03¢ HUIMEHTHI, OTIpeesieMbIe 10 TaOJIUIlEe 7B 3aBUCHUMOCTH OT TUIIOB CEYEHUH.
3naueHus ko3pduurenta ¢, BeIYUCIECHHbIE 10 (hopmyne (8), ciaenyer MpUHUMATh He

oonee 7,6/ A’mpu 3HAauyeHHAX YCIOBHOM TuOkocTH cBbime 3,8; 4,4 um 5,8 114 TuIoOB
ceueHnia, b M ¢,COOTBETCTBEHHO.

11
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[pu 3HaveHusx A< 0,6 I THIOB CEYEHHMIt a U heleayeT IpHHUMATh @ = 1.
Beruncnennsie mo ¢popmyne (8) 3HaueHus: koddpduimenTa ¢ npuseacHsl B Tadmuie .1
(mpunoxxenue J1).

Taonunga 7

Tun ceuenus 3HaueHHe
ko3¢ punreHTa
o0o3HaYeHNE ¢dopma a B
0,03 0,06
a
7
*% 0,04 0,09
|
b
- 0,04 0,14
(&

IIpumeuyanus

1 [lns npoKaTHBIX ABYTaBPOB BbICOTOH cBbIIe 500 MM Ipu pacyere Ha YCTOHUUBOCTD B INIOCKOCTU CTECHOK CIIETyeT
MIPUHAMATH THII CEUCHUS d.

2 JInst IpOKaTHBIX IBYTaBPOB IPH PacyeTe Ha yCTOMIMBOCTH B IIIOCKOCTH MEHBIIEH )KECTKOCTH ClIeIyeT
MIPUHAMATH THII CEUCHUS C.

7.1.4 Pacuér Ha yCTOMYMBOCTH CTEPKHEW U3 OJJMHOUYHBIX YIOJIKOB CIEAYET BBIIOIHSITH
¢ yuérom TtpeboBanuii 7.1.3. [Ipu onpeneneHnn rTuOKOCTH 3TUX CTEP’KHEH paauyc MHEPLUU
CEYEHHs yroJIKa U pacu€THYIO JUIMHY clleyeT NpuHUMath cornacHo 10.1.4 u 10.2.1.

[Tpu pacuére MOSICOB M 3JIEMEHTOB PEMIETKH MPOCTPAHCTBEHHBIX KOHCTPYKIMM W3
OJIMHOYHBIX YT'OJIKOB CJEyeT BBIOIHATH TpeOoBanus 16.12.

7.1.5 Cxatble 3JIEMEHTBl CO CIUIOIIHBIMU CTE€HKaMH OTKpbITOro I[I-oOpaszHoro ceueHus
(pUCYHOK 2) ciefyeT yKpersaTh IUIaHKaMHU WU PeIETKON, IPU 3TOM JI0JIKHBI ObITh
BBITIOJIHEHBI TpeOoBanust 7.2.2;7.2.3;7.2.7wu 7.2.8.

a) 6) B)

d d )
. H ) . G ) xﬂx
| =4= =4
y y y
a) — OTKPBITOE;0), B) — YKpEIUIEHHBIE TUTAHKAMH UJTH pEIIeTKaMu
Pucynok 2— I1-o0pa3Hble ceueHUs JIeMEHTOB

12
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[Tpu oTCyTCTBUY TUIAHOK MITH PEHIETOK TaKHe 3JEMEHTHI, IOMUMO pacyera 1o Gpopmyie
(7) B rmaBHBIX IUIOCKOCTAX X — X MW Y — y, CIEAYeT MPOBEPSITh HA yCTOMYUBOCTh IpPHU
U3rHOHO-KPYTHIIbHOM (hOpME MOTEPH YCTOMUMBOCTH 1O opMyIie

N
—< 1 (10)
PcARyYC
371eCh @ — KOAP(UIIUEHT, MPUHIMACMBIN paBHBIM
@= ¢ mpu @< 0,85,

o= (0,68+021 @p)< 1 mpu ¢1> 0,85,
IJIe 3HAUEHUE (| CIIEAYeT BBIUUCISITH 110 hopMyIie

@1 =7,6 Cmaxd 13 . (11)

B dopmyne (11) ko3hHULHUEHT Cmax CAEAYET OMPENEIATH M0 IPUI0KeHuto /1.

7.1.6 CoenuHeHHe Tosica CO CTEHKOW B IIEHTPAJILHO CKATOM 3JIEMEHTE COCTaBHOTO
CIUIOIITHOTO CEYEHUS CIEAYyeT pacCYMThIBATh MO (GopmynaM Tabiumbl 43 Ha CIABUT OT
YCIIOBHOM TTomniepedHoi cmitbl Ofe, onpenensiemoit o ¢popmyiie(18), mpu srom kodddummeHt
@ cJelyeT MPUHUMATD B TUNIOCKOCTH CTCHKH.

7.2 Pac4yer 3J1eMeHTOB CKBO3HOI'0 C€YCHUS

7.2.1 Pacu€ér Ha NOPOYHOCTH 3JIEMEHTOB CKBO3HOI'O CEUYEHUS MpPU  LEHTPAIbHOM
PACTSDKCHHH M CXKATHH  CJIEAYEeT BBIONHATH 1o Gopmyne (5), rae 4, — miomanab CeYCHUs
HETTO BCEIrO CTEP>KHSI.

7.2.2 Pacuér Ha yCTOWYMBOCTH CXKATBIX CTEP)KHEM CKBO3HOTO CEUYEHUsS, BETBU
KOTOPBIX COEIUHEHBI TUIAHKAMU WM PEIIETKAMU, CIIEyeT BBIMOIHATH 1Mo Gopmyne (7); npu
9TOM KOA()(HIIMEHT @POTHOCUTEIHLHO CBOOOJHON ocH  (NMEPHEHIUKYISIPHON KIIOCKOCTH
TUTAHOK WJIM PEIETOK) ClenyeT onpeaensats no dhopmynam (8) u (9) mis ceuenuit tuma b ¢
3aMeHOil B HMXA Hal..3HaueHue Ao CleMyeT ompenenaTh B 3aBHCHMOCTH OT 3HAYCHHH A
NPUBEICHHBIX B Ta0nuie 8 Juisl CTEp)KHEH C YUCIIOM MaHelel He MEHee IIECTH.

Pacuér Ha yCTOMYMBOCTH CKBO3HBIX CTEpPXKHEW C YMCIOM IIaHEJIEM MEHee ILIECTH
CJIeyeT BBHITIOJIHATD:

MIpU TUIAHKAX — KaK Pacu€T paMHBIX CUCTEM;

IpU pel€TKax — corjaacHo TpedoBaHusm 7.2.5.

7.2.3B CKBO3HBIX CTEP)KHSAX C TIAHKAMHU YCIOBHAS TMOKOCTH OTJAENBHOMH BETBH Ap1,Ap
Wil Ap3 (cM. TaGmuiy 8) Ha ydyacTKe MEKIY CBAPHBIMU INBAMM MM KPailHMMH GOJTaMH,
MPUKPETUISIONUMHE TIaHKH, T0JKHA ObITh He Oonee 1,4.

[Ipu HanM4UK B OJTHOM U3 IUTOCKOCTEHN CIUIONIHOTO JIMCTa BMECTO TUIAHOK (CM. pUCYHOK
2,6) ue) THUOKOCTH BETBU CIEAYeT BBIUUCIATH MO PAJWyCy HWHEPIHUH TOTyCEUCHHS
OTHOCHUTEJIBHO €T0 IEHTPAITBbHOMOCH, TIEPIICHAUKYIIIPHOMN K MIIOCKOCTH TUIAHOK.

7.2.4 B CKBO3HBIX CTEpP)KHAX C PEIIETKaMU IOMUMO pacyéra Ha YCTOMYMBOCTH
CTEPKHSI B TIEJIOM CJIETYET MPOBEPATH YCTOMYMBOCTH OTACIBHBIX BETBEH HA Y4aCTKaX MEXIY
y3namu. [Ipy HEOOXOAUMOCTH ClEeIyeT YYUTHIBATh BIMSHHE MOMEHTOB B y3JlaX, HallpuMep,
OT PaCIEHTPOBKH JIEMEHTOB PEIIETKH.

B CKBO3HBIX CTEpKHSIX C pEHIETKAMU YCIOBHAS TMOKOCTH OTAEIBHBIX BETBEH MEXITY
y37aMu JTOJDKHA ObITh He Oosee 2,7 W HE JOJDKHA TMPEBBINIATh YCIOBHYIO TPUBEICHHYIO
THOKOCTb Agf CTEPIKHS B IIETIOM.

[TpuauMarh Oosiee BHICOKME 3HAYEHUS! YCIOBHOW TMOKOCTH BETBEH, HO He Ooinee 4,1,
CJIeMyeT IPH YCIOBHUH, YTO PACUET TAKUX CTEP>KHEH BBIMOJIHEH COTJIacHO TpeboBaHusM 7.2.5.
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7.2.5 Pacuér CKBO3HBIX CTEPXKHEH C peIIETKAMHU ¢ yU4ETOM yKa3aHHOro B 7.2.2u 7.2.4
clenyeT BBINONMHATE 1o Gopmyine (7) ¢ 3ameHod B Hel 3HadyeHust R, Ha Ryi= @iR,.

IIpu 3ToM KO3(DHUIMEHT YCTOHYMBOCTH ¢ IS OT/ACIBHON BETBU IpH Ap< 2,7 clemyer
npuHEMaTh paBHBIM 1,0, a mpu Ap> 3,2 — ompenenaTs no dopmyne (8) Hpu pacyéTHOI
mmne le= 0,71y, Tne [p— nnuHa BeTBU (Ha pUCYHKE 3,a JUIMHA BETBU — 2 [p).

B unTepBane ycloBHBIX THOKOCTel 2,7 <A5<3,2 3HAUCHHE @1 CIEAyeT OIpPENeisTh
nuHeitHOi nHTepnonAnueil Mexay 1,0 u 3HaueHHeM @) mpu A= 3,2.

a) 0) B) r)

d d Y 3

7,
[

I,

Iy

a) — TpeyroJyibHas; 0) — TpeyroJibHas C paclopKaMu; B) — KPECTOBasl; T') — KPECTOBas C paCIOpKaMH
Pucynok3 — CxeMbl pelIeTOK CKBO3HBIX CTepIKHell

14



Taomnuma 8

CII 16.13330.2017

Tun Cxena CoueHms [TpuBenenHast THOKOCTD Ao CTEPKHS CKBO3HOTO CEUEHUS
CCUCHUA C INIaHKaMH C pCIICTKaMu
] y | Ay =42 +0.82(1+ )2 i, = |1 +at (15)
ﬂL ‘ # (12) dl
I,,b 3
X— —x — b1
1 <)> rac n Islb rae o = 10 2[
b
— 2 2 2 A
Ay =22 +082|(1+ 125 + (14 n,)3% |, (13) 2, =\/l,i,,x+(a1 vo, day A g
1,b, 1,,b, A, Ay
S O AR & d:
5 s1% s2°b e @, =10—— ;a, =10—2
b 1, b; 1,
(d1 ud> oTHOCSTCS K CTOPOHAM
COOTBETCTBEHHO b; U b)
=22 2 A
y Ay =220 +0.82(143n,) 22, a4 |5 - \/ 2 r067a an
L/I _\\7 3 I,.b a3
/ \ rae n, = 3
3 X #/L\fx L, rae a =10—
WA\ )
"b
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Oxkonuanue mabauywol 8

Obosnayenus, npunamole 8 mabauye 8:

Ay — THOKOCTBH CKBO3HOTO CTEPKHSI B 1I€JIOM B TUNIOCKOCTH, TIEPIIECHIUKYISIPHONW K OCH ) - V;
Amax — HAMOOJIBINIAS. U3 THOKOCTEH CKBO3HOTO CTEPIKHSI B I1€JIOM B IUIOCKOCTSIX, IEPHCHANKYIISIPHBIX K OCSIM X - X WIH ) - J;
Ap1, A2, Ap3 — THOKOCTH OTJENBHBIX BETBEH IPU U3rHOE B IIIOCKOCTSIX, NEPIIEHANKYJSIPHBIX K OCSIM COOTBETCTBEHHO 1-1, 2-2 u 3-3, Ha yyacTkax
MEKAy CBAapHBIMU IIBAMH WM KpallHUMH O0NTaMu, MPUKPEIUITIOIINMHY IUTaHKH;
b, (b1,bz) — paccTosiHIE MEXIY OCIMHU BETBEH;
d, Iy — pa3Mepsl, ompenenseMble I0 pUCyHKaM 3 U 4;
A — nIomaabCcedeHNs BCETO CTEPIKHS;
Aat, Ag»— TIIOMIAN CEYCHUH PACKOCOB PEIIETOK (TIPH KPECTOBOM PEUIeTKe — IBYX PACKOCOB), PACIOIOKEHHBIX COOTBETCTBEHHO B
IUTOCKOCTSIX, TIEPIEHINKYIIIPHBIX K ocsiM 1-1 m 2-2;
Ag3— IIIOUIA s CEYEHUS packoca PEUIETKH (MIPH KPECTOBOH pelIeTKe — IBYX PAaCKOCOB), JIeXKAIIeH B INIOCKOCTH OJJHOM TpaHu (U1
TPEXTPAaHHOTO PABHOCTOPOHHETO CTEPXKHS);
Ip1, Ip3 — MOMEHTBI MHEPIIUU CEUEHUS BETBEH OTHOCUTEIBHO oceil cooTBeTcTBeHHO 1—1 u 3—-3 (1 ceuenuit Tunos 1 u 3 );
Ip1, Ipy — TO Xe, IBYX YTOJIKOB OTHOCUTENILHO OCe COOTBETCTBEHHO 1—1 u 2—-2 (11 cedeHus Tuma 2);
I; — MOMEHT UHEPLIUH CEYECHHUs OJHOM IIIAHKU OTHOCUTEIBHO COOCTBEHHOU OCH X —X (PUCYHOK 4; 1iist ceueHuit TumoB 1 u 3);
L1, Io- MOMEHT WHEPIMN CEYCHUS OJHOM M3 TUIAHOK, PACIIOJIOKEHHBIX BINIOCKOCTSIX, MEPIECHANKYIISIPHBIX OCSIM COOTBETCTBEHHO
1-1 m 2-2 (s ceyeHus Trma 2).

IMpumeuganune — Krumy 1 Takke clieqyeT OTHOCHTE CEUYEHHUS, Y KOTOPBIX BMECTO IIBEIUIEPOB TIPUMEHEHBI IBYTaBPbI, TPyOUAThIe W APYTHE TPOGUIH VIS OJHOM
Ui O6eI/IX BeTBeﬁ; Ipu 3TOM OCU Yy — Yy U 1-1 JOJDKHBI MIPOXOAUTH YE€PE3 HECHTPBI TAXKECTH COOTBETCTBCHHO CEYCHUA B LICJIOM U OTHCHBHOﬁ BCTBH, 4 3HAUYCHUA n H ﬂ,bl B
¢dopmyne (12) nomkHBI 0OeceYnTh HauOOJIbIIee 3HAYCHHE Aof.

ol
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Pucynox 4 —CKBO3HOIi cTepaeHb ¢ IVIAHKAMHA

7.2.6 Pacyér crepKHEH COCTaBHBIX CEYEHUH W3 YrOJKOB, IIBEJJIEPOB U Jp.,
COCIMHEHHBIX CTEHKAMH BIUIOTHYIO WM 4Yepe3 MPOKIAIAKH, CIEAYeT BBIIOIHATh Kak
CIUIOLIHOCTEHYAThIX MPH YCIOBUU, YTO YYACTKU MEXKIY COCIMHSIONIMMU CBAPHBIMU LIBAMU
WIM LEHTpaMHM KpallHuX OOJITOB HE MPEBBIIAIOT A  CXKATbIX AneMeHToB 407 u ans
pacTsaHyThix  80i. 31ech paguyc MHEpUUMU CEYEHUS [ YroJKa WIM IIBEJUlepa CleayeT
IIPUHUMATh JUI TaBPOBBIX WJIM JBYTaBPOBBIX CEUYEHHW OTHOCUTEIBHO OCH, NapaJlIeIbHOU
IJIOCKOCTH PACIOOKEHUS MPOKIAA0K, a JJig KPECTOBBIX CEUEHU — MUHUMAJIbHBIH.

IIpu 5TOM B IIpeaenax JIMHBI CKATOTO 3JIEMEHTA CIEAYyeT NPeyCMaTpUBaTh HE MEHEE
JIBYX TIPOMEKYTOUHBIX CBA3EH (IIPOKIIATOK).

7.2.7 Pacy€r COeIMHUTENbHBIX IUIAHOK M DJIEMEHTOB PEIIETOK CHXKAThIX CTEp)KHEU
CKBO3HOTO CEUEHHMsI CJIEAyeT BBINIOJHATh Ha YCJIOBHYH MomnepedHyr cuiy Qfic,
NPUHUMAEMYIO TIOCTOSTHHOM 110 BCEH JUTMHE CTEPIKHA U OIpeelsieMyo 1o hopmyie

Opic=17,15-10%(2330-E/R,) N/ ¢, (18)
rae N— IpoJoJIbHOE YCHIINE B CKBO3HOM CTEPIKHE;

@— KO3 PUIIMEHT YCTONYMBOCTH IPU LEHTPATIBLHOM CKATUHU (JJ1s1 CEUEHUs TUIA 8),
MPUHUMAEMBIH NPU pacy€Te CKBO3HOI'O CTEPXKHS B INIOCKOCTH IJIAHOK MJIM PEIIETOK.

YcnoBHyto nonepeunyto cuity (s CIELyeT paclpeneisaTh:

OpU HaJIUYUU TOJBKO COEAMHUTEIBHBIX IJIAHOK (PEIIETOK) — MOPOBHY MEXIY
IUIaHKaMu  (peméTkamu), JeKallMMU B IUIOCKOCTSIX, HNEPHEHAUKYISPHBIX K  OCH,
OTHOCHUTEJIBHO KOTOPOH MPOU3BOJUTCS NPOBEPKA YCTOWUNUBOCTH;

OpU HaJIMYMM CIJIOUIHOTO JIUCTAa M COEAMHUTENBHBIX IUIAHOK (PemeéToK) — Momojam
MEX/y JINCTOM U IUTaHKaMHM (peréTkaMu), JIeKaIUMHU B IUIOCKOCTSIX, apaliIeIbHBIX JIUCTY;

IIPU Pacu€TepaBHOCTOPOHHUX TPEXTPAHHBIXCKBO3HBIX cTepkHEN — paBHOU 0,8 Ofic 11
KaXKIOW CUCTEMBI COEIMHUTENbHBIX IUIAHOK (PELIETOK), pacloI0KEHHOM B OHON I'paHH.

7.2.8 Pacu€r coeMHUTENbHBIX MJIAHOK U UX MPHUKPEIJIeHUH (CM. pUCYHOK 4) JTOJKEH
BBITMIOJHATHCS, KaK pacdy€T 3JEMEHTOB 0e3pacKOCHBIX ()epM, Ha COBMECTHOE JIEHCTBUE CHIIbI
F, cpesbIBarolieil miaHKy, 1 MOMeHTa M, U3rH0aroIero MIaHKy B €€ MIIOCKOCTH, 3HAaUeHUs
KOTOPBIX CIIEAYET ONpPENeNsTh o (hopMyIaMm:

Fi= Ol/b; (19)
M, = O/2, (20)

rae Qs — yclIoBHAs MOIepeyHas Cuiia, IpUxosiuiascs Ha IUIaHKy OJIHOM rpaHH.
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7.2.9 Pacy€Tr 3J€MEHTOB COEIUHMTENBHBIX PEIMIETOK COCTABHBIX CTEP)KHEW CIeayeT

BBITIOJTHSATH KaK pacyéT 3JEMEHTOB PEelETOK MmiIockux ¢epm. [Ipu pacdere packocoB peméTok
M0 PUCYHKY 3 yCHIIME B PacKoce CIeNyeT ONpeAeaTh o Gpopmyse
Na= ouQsd/b, (21)

rae ci—ko3pduiment, npuHuMaeMblid paBHbIM: 1,0 11t pemérku nmo pucynkam 3,a,6 u 0,5 —
110 PUCYHKY 3,8;
Q,—yclloBHas MOTepeyHas cujia, MPUXOAAIIasiAcs Ha OAHY IJIOCKOCTh PEIIETKH.

[Ipu pacuére packocoB KpecTOBOIl PEIIETKH C pacmopkaMu (PUCYHOK3,r) cienyeT
YVUUTHIBATh JOMOTHUTEIBHOE yCHUIUE Ny, BO3HUKAMOIIEE B KAXKIOM pacKkoce OT 0O0KaTus
BETBEH U ompenessieMoe mo popmyse

Nua= coNpAdl A , (22)

e oo =dl, /(2b* + d®) —b, Ip, d — pasmepsl, yKasaHHbIE HA PHUCYHKE 3;
Np— ycumnue B OJTHOM BETBU CTEPIKHSI;
Aa, Ap — IIIOIAH CEUYEHUSI OJTHOTO pacKoca U OJHOM BETBU COOTBETCTBEHHO.

7.2.10 Pacuér crepxHEH, NpeJHa3HAYEHHBIX JUIsI YMEHBIIEHMS] pPAacU€THON JJIMHBI
CKaTbIX 3JIEMEHTOB, JJOJKEH BBIMOIHITHCS Ha YCUIIHME, PABHOE YCIOBHOM MOMEPEYHON CUIIE B
OCHOBHOM C)KaTOM JJIEMEHTE, orpeensiemMoit mo gopmyse (18).

Pacuér pacmopok, mpeaHa3Hauy€HHBIX Ui YMEHbBIIEHUS Pacu€THOW JUIMHBI BETBEH
KOJIOHH B IUIOCKOCTH, TEPIECHINKYISPHOW K IUIOCKOCTH MOMEPEYHBIX paM, MPH HAIWYHA
Harpy30K OT MOCTOBBIX HWJIM TOJIBECHBIX KPaHOB, CJEAYET BBIMOJHATH HA YCIOBHYIO
MOTIEPEYHYIO CHITY, onpezaensseMyio o gopmyne (18), rae 3Hauenue N cienyer MpuHUMATH
pPaBHBIM CyMMe€ MPOJIOJIHBIX CHJI B IBYX BETBAX KOJIOHH, COEIMHEHHBIX PAaCIOPKOM.

7.3 IIpoBepka yCTOMYMBOCTH CTEHOK M MOSICHBIX JIUCTOB
LHEHTPAJBHO C:KATHIX 3JIEMEHTOB CIJIOIIHOTO CeYeHusl

7.3.1 Ilpu mpoBepke yCTONYUBOCTH CTEHOK PAacCUETHYIO BHICOTY s CIEAYET MPUHUMATH
10 PUCYHKYS:

b b, bes b, by
1 |
—
=~ =
E N | I <
-
ber ber ber besa b
| = L]
3 ty
S =
~
by beri ber b besi

[ [
5
N 2 e [[ <

Pucynox 5 — PacuetrHbie pa3Mepsl CTEHOK, CBECOB IOJIOK, MOSICHBIX JINCTOB
B ITPOKATHBIX, COCTABHBIX U THYTHIX MPOGUIIIX
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MOJIHYIO BBICOTY CTCHKH — B CBAPHBIX JIEMEHTAX;

paccTosiHue MEXIy OMKaWIIMMU K OCH 3JE€MEHTAa KpasMU MOSICHBIX YTOJIKOB — B
aJIeMEHTaX ¢ (PPUKIIMOHHBIMU TIOSCHBIMH COSTMHCHUSMU;

paccTosiHue MEXy HadallaMyd BHYTPEHHUX 3aKPYTJIEHUN — B MPOKATHBIX MPO(UIIAX;

paccTOsSTHUE MEXKY KpasMU BBIKPYKEK — B THYTBIX MTPODUIIAX.

7.3.2 YCTOMYMBOCTh CTEHOK LEHTPAIBHO CXATBIX 3JIEMEHTOB CIUIOIIHOIO CEYEHUS
clelyeT CuMTaTh OOECTIeYeHHON, €CIIM YCIOBHAS THOKOCTH CTEHKH Ay = (Mof tw)/ Ry /E ne
TIPEBBIIAET 3HAYCHHUH MPeJeNbHON YCIOBHOW THOKOCTH Ay, ONpeenseMbIX 1Mo (GopMyiam
tabmuibl 9.bonee ruOkue CTEHKH CIEAYSTIPUMEHSTh MPU MOATBEP)KICHHH HXYCTOWYHBOCTH
(TeopeTUYeCKUM HIIM OTBITHBIM ITyTEM).

Tabnanuma 9

YcnoBHas [penenbHas ycnoBHAsS THOKOCTh
CeueHue THOKOCTh CTEHKH Ay
snemMenTa A

— ofe %Trk <2 1,30+ 0,15 A2 (23)
L l >2 1,20+ 0,35 1< 2,3 (24)
s . <1 1,2 (25)
> 1 1,0+022< 1,6 (26)
<0,8 1,0 27)

> 0,8 0,85+0,19 1< 1,6 (28)

|] 0,8<1<4 (0,40+0,07/T)(1+0,25 [2 — b,/h, ) (29)

Obo3nauenus, npunsamoie 8 mabauye 9:
- YCIIOBHAsI THOKOCTB 3JICMEHTA, IPUHUMAaeMasi B pacueTe Ha YCTOHYHUBOCTE IPHU HEHTPATBHOM
CKATHUH,
b~ mmMpHHa ITOJKH TaBpa.
IIpumeuanus
1B xopoO4aToM ceyeHHWH 3HAYCHUEC /Tuwcnez[yeT OTIPENEeISATh IS IIACTUHOK, PacIlOIOKEHHBIX
MapauIebHO TUTIOCKOCTH, B KOTOPOH MPOBEPSACTCS YCTOWIMBOCTD HJIEMEHTA B IIETIOM.

2 B TaBpoBOM cedeHHH JIOIAKHO coOmonathes ycnosue 1 <be/h (< 2; npu A< 0,8 wm
A> 4 B popmyne (29) crnemyer npurumath A= 0,8 unu A = 4 COOTBETCTBEHHO.

3 3nak «<» B (OpMyJIax 03HAYAET, YTO 3HAUEHUE A;B CITyUae €ro MPEBBLINIEHHUS TIPU PacuéTe 10 GopMmyIie
CleyeT NIPUHUMATh PaBHBIM YKa3aHHOMY B IIPaBOH YacTH.

7.3.3 CTEHKH LEHTPAJIBHO CXKAaTbIX IEMEHTOB CIUIOLIHOTO CEYeHHUs (KOJIOHH, CTOEK,
omop ¥ T.aL) TpH Ay> 2,3, 33 HCKTIOYEHHEM PACCUUTAHHBIX C y4ETOM T'eOMETPHUECKOi
HEJIMHEWHOCTH KOHCTPYKUHUH, CIeAyeT YKPEIUISTh MONepedHbIMU pEOpaMu KECTKOCTU C
maroMm ot 2,5he 110 3her.

B cnomHocTeHYaThIX BETBAX KOJOHH CKBO3HOIO cedeHHs! pEOpa >KECTKOCTH CielyeT
YCTaHABIIMBATh TOJBKO B Y3JIaX KPEIJIEHUS COEUHUTEIBHBIX PEMIETOK (IUIAHOK).

B crenke, yKpemieHHOH TOJBKO MOMEpPeuHbIMU pEOpaMu, IMIMPUHA UX BBICTyMAIOIIEH
yactu b,aomkHa ObITh HEe MeHee (Ao / 30 + 40) MM —IsI TAPHOTO CUMMETPUYHOTO pebpa, He
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meHee (/e 20 + 50) MM —aJ11 OAHOCTOPOHHETO pedpa; ToNuHa pedpa ¢ AoKHA OBITh He

menee 2br,/R,, /E.

[lpy yKpemyseHHMH CTEHKH OJHOCTOPOHHUMH IIONEPEUYHBIMU p&OpamMu KECTKOCTH
OJIMHOYHBIE YTOJIKH CIEAYET IPUBAPUBATH K CTCHKE IIEPOM.

7.3.4 B nieHTpanbHO CKAThIX IEMEHTaX JABYTaBPOBOI'O CEYEHHS C PAcuETHOM BBICOTOMN
CTEHKH/1B CIIydae YKPEIUICHUSCTEHKHU MPOJOJIbHBIM PeOpPOM >KECTKOCTH, PACHOI0KEHHBIM
IIOCEPEIMHE U C MOMEHTOM UHEPLIUU CEUYCHHUS Iy,

Irl a7
npu e < 6, 3HaueHue A, , ycTaHOBICHHOE B 7.3.2, clieqyeT yMHOXHUTH Ha KO3 duuent
of “w

I 1

| (30)

=1+04
ﬂ hef tfv

1_11-0,1
ot

[Tpu pacnonoxeHun pedpa ¢ OAHON CTOPOHBI CTEHKH, €r0 MOMEHT MHEPLUU CIEIYyeT
BBIUMCIISTH OTHOCUTENIBHO OCH, COBIAJAOIIEH ¢ Omkaiilliell rpaHbl0 CTEHKH M OH JOJKEH
OBITH HE MEHEe, YeM I TApHOTO CUMMETPHYHOTO pedpa.

B cnyuyae BbImonHeHUsT TPOAOILHOrO pedpa B BUAE ropa CTEHKU MPU BBHIUUCICHUH Aef
CIIElyeT Y4YUTHIBATH Pa3BEPHYTYIO JIUHY rogpa.

[TpononsHbIie pEOpa KECTKOCTH CIAEAYET BKIIOYATh B PACUETHBIE CEUCHHUS AIIEMEHTOB.

MuHuMalibHBIE pa3Mephl BBICTYMHAIOIIEH YaCTH MPOIOJIBHBIX pEOEp KECTKOCTH CIEIYET
MPUHUMATH KaK JIJIs IONepeyHbIX pé0ep coriacHo TpeboBanusM 7.3.3.

7.3.5 llpu pacuére LEHTpPaIbHO- M BHELEHTPEHHO CHXKATBhIX CTEP)KHEH CIUIONTHOTO
CEYeHHs BCIy4asx, Korjaa (pakTUYecKoe 3HaueHHE YCIOBHON THOKOCTH CTEHKH

A= (her / tw)\/Ry/E TpeBbIIAeT (MpH LEHTPAIbHOM CXKaTuu He Oosee yeM B 2 pasa)

3HA4YeHUe NpeAeIbHON YCIOBHONW IT'MOKOCTH CTEHKH A 4w, IOJYYEHHOE COIJIaCHO TPEOOBaHUSIM
7.3.2, a takke 9.4.2 u 9.4.3, B Popmynax (7), a Takxe (109), (111), (115), (116), (120) u
(121) nonyckaercs mpUHHUMATh PACYETHYIO YMEHBILIEHHYIO IUIOIAbL ceueHust A4 B3ameH A.

7.3.6 3HauyeHue Aq ClieAyeT BHIYUCIATE 1O (hopMysIaMm:

JUIsL IBYTaBPOBOT'O U LHIBEJJIEPHOI'O CEUEHUN

A= A— (her— ha) tw, (31

JUISL KOPOOYATOrO CEUEHUS:
MIPH LIEHTPAILHOM CKATHH
Aa=A = 2(hes— ha) tw — 2(ber1 — ba) tr; (32)

IIPY BHELIEHTPEHHOM C)KaTHUU
Aa=A —2(her— ha) tw, (33)

riehen ha — pacu€THas U yMEHbIIEHHAs BBICOTA CTEHKH, PACIIOIOKEHHOM MapasuienbHO
IIJIOCKOCTH, B KOTOPOU MPOBEPSETCA YCTOUUNBOCTB;
bes1n bg— pacuéTHas M yMeHbILIEHHAs IIMPUHA MTosica KOpoOYaToro ceyeHus,
PAaCIIOIOKEHHOTO NEPIEHANKYISIPHO K INIOCKOCTH, B KOTOPOH IIPOBEPSAETCS
YCTOMYUBOCTb.
3HaueHue /g B IEHTPAJIBHO CHKATBIX JIEMEHTAaX CJeyeT BBIUUCIATH 10 GopMyiam:
JUISL IByTaBpPOBOI'O CEYEHUs

ha= tw [ Ay, = (A Ay - D(A,, = 12-0,15D]JE/R, , (34)

rae npu A > 3.5 ciexyer npuHuMaTh A = 3,5;

JJIs1 KOpOG‘-IaTOl" O CCUCHUA
ha= tw [ Ay, = (A Ay - D( Ay, —2,9-024 +0,72,)1JE/R, , (35)rae npu A >2.3

u

ciefyeT NpuHUMaTh 4 =2,3;
JUISI LIBEJUIEPHOTO CEUYEHHUS
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he= twduw \[E/ R, . (36)

BnaueHns A U A uw B hopmynax (34) — (36) s HEHTPaTbHO CHKATHIX JIEMEHTOB

ClielyeT MPUHUMATh corylacHO TpeboBanusiM 7.3.2. Tlpu BBIYMCICHMH 3HAYCHUS by VIS
KopoOuaroro cedenust mo popmyne (35) BMeCTO hy, tw,Auw U Ay CHEIYyET TNPUHUMATH
COOTBETCTBEHHO by, 1, A wrin A g1 = (beft/ tr) \/R,/E, Ipn 5TOM 3Ha4eHUE Aug1 CIEAYET

OTpeNIeNsATh CorjacHo TpeboBaHusM 7.3.9.

3HaueHue sy IS BHEIEHTPEHHO CHKATHIX 3JIEMEHTOB JIBYTaBPOBOTO U KOPOOYATOTO
CEUYCHHH CIIEIYeT BBIUUCIATD 10 (hopmysiam cooTBeTcTBeHHO (34) u (35); mpu 3TOM B 3THUX
dopmynax 3HaueHNst A = Ay U Auw CIEIyeT NPUHUMATH cornacHo 9.4.2.

7.3.7 Ilpu npoBepke yCTOMYMUBOCTH MOSICHBIX JUCTOB 32 PacUETHYIO LIMPUHY CBeca bes
clelyeT MPUHUMATh PacCTOsSHUE:

OT I'PaHU CTEHKH JIO Kpasi MOSICHOTO JTUCTA (TTOJIKK) — B CBAPHBIX DJIEMEHTAX;

OT OcH KpaiiHero Oonra B mosice A0 Kpas TMOACHOTO JIMCTa — B DJJEMEHTaX ¢
(PUKITMOHHBIMH MOSICHBIMHA COCTUHEHUSIMU;

OT HayaJjla BHyTPEHHEr0 3aKPYyTJICHUS 10 Kpas MOJKU — B POKATHBIX MPOPUIISIX;

OT Kpasi BEIKPYXKKH J0 Kpasi TIOJKHA — B THYTHIX TPOMUIISX (CM. PUCYHOK 5).

7.3.8 YCTOMUMBOCTh TOSCHBIX JINCTOB U TMOJIOK IEHTPAJbHO CXKATHIX AJIEMEHTOB
CIUTIOITHOTO CEUYEHHS CIEIyeT CUNTATh 00ECTICUeHHOM, €CIIi  yCIIOBHAsi THOKOCTh CBeca Mosica

(monkm)As= (b ty) Ry /E He npeBbINIaeT 3Ha4eHUI IPEeIeIbHON yCI0BHOM TMOKOCTH CBEca

nosica (mosiku) Ay, omnpenensieMbix 1o Gopmysnaam tadbmuubl 10, B KOTOPBIX MPU 3HAYECHUAX
A< 0,8 unmu A> 4 cnemyer npuHUMAaTh cOOTBeTCTBeHHO A = 0,8 mwin A =4.

Taomnuma 10
[penenbHast ycinoBHas THOKOCTh cBeca (OTruoda) MOJIKK A_L,fnpn
Ceuenne ru6koctH snementa 0,8 <A< 4
—_—
1 T 0,36 + 0,101 (37)

| | 0,40 + 0,071 (39)

bL./
0,85 + 0,191 (40)

8

Obo3nauenue, npunamoe ¢ maoauyel:

[ ( [ [ 0,43 + 0,081 (38)
I

A~ ycnoBHas THOKOCTE 2IeMeHTa, TPHHUMAeMas B pacueTe Ha YCTORIMBOCTS TIPH MEHTPATEHOM CHKATHH.
IIpumeuvanue— JnsgcBecoB (OTTHOOB) MONOK (CM. PUCYHOK 5) NpeieNbHbIC 3HaUEHHs YCIOBHOI THOKOCTH

Ay, Bo1amcennsle o Gopmynam (37) u (38), cieayeT yMHOXATh Ha Kodbdumment 1,5, a mo dopmyre (39) — Ha 1,6.

7.3.9 B UeHTpaJlbHO CXKaThIX 3JIEMEHTaX KOpOOYaTOro Ce4YeHHs  IpPEebHYIO
YCIOBHYIO TMOKOCTh  TIOSICHOTO JUCTAa Auf1 ClieAyeT NpHHUMATh 1o Tabmume 10, Kak ans
CTEHOK Kopo6uaToro ceueHus: Ay = (ber1/ 1) JRy/E.

7.3.10 BeicoTa oTruba moyiku (CTEHKH) des (CM. PUCYHOK 5) JOJKHA ObITH HE MEHee
0,3 bes B dneMeHTax, HE yCWJIEHHBIX IutaHkamu, U 0,2 bes — B 2JI€MEHTax, YCHIJIEHHBIX
1aHkamu (cM. Tabauiy 10); npu 5ToM ToamuHa pedpa T0kKHa OBITE HE MeHee 2acn/ R, /E.

7.3.11 Ilpu Ha3HAYEHUU CEUYECHHI LIEHTPAJIBbHOCKATBIX 3JIEMEHTOB IO MPEAECIbHOU
rubKkocTH (B cOOTBETCTBUM ¢ 10.4) 3HAUEHHS NpEEIbHBIX YCIOBHBIX THOKOCTEH CTEHKM A, 1
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nosicoB Ay (Au1), ompenensiemblx mo TabmuuamM 9  u 10COOTBETCTBEHHO, CIEAYET

YBEJIMYHMBATh YMHOKEHHEM Ha Kodpduuuent ./ @AR,, /N, Ho He Oonee yem Ha 1,25.
8 Pacuer 3j1eMeHTOB CTAJbHBIX KOHCTPYKIMA PH U3rude

8.1 OOmue nMoJIoKeHUA pacyera

B 3aBUCHMMOCTH OT Ha3HAUY€HUS W YCJIOBHM SKCIUTyaTallud  KOHCTPYKIMHpPacdér
U3rubaeMbIX AJIEMEHTOB (OaJIOK) CIeNyeT BHIOMHATH 0e3 yu€Ta Wil Cy4ETOM IIaCTUYECKUX
nedopManuii B COOTBETCTBHH € MOIpa3ielIeHuEM 2JIEMEHTOB Ha TpU Kilacca corjacHo 4.2.7.

banku 1-ro knacca cienyer IPUMEHSTH AJIs HArpy30K BCEX BHUJIOB M PAaCCUUTHIBATH B
npenenax ynpyrux naedopmanuii; 6amku 2-ro ¥ 3-ro KJaccoB ClIeAyeT MNPUMEHSTh IS
CTAaTHYECKUXHATPY30K M PACCUUTHIBATH C yUETOM Pa3BUTHUS TUIACTUYECKUX JehOopMaIuii.

banku kpaHOBBIX TyTel 1Mo KpaHsl rpymi pexxumoB padboTel 1K — 8K mo 'OCT 25546
IpH pacuéTe Ha MPOYHOCTh CIEAYET OTHOCUTH K 1-My Kiaccy.

bucranbHble Oaliku clieyeT OTHOCUTh KO 2-My KIJIACCy M PacCUMUTHIBATH C Y4ETOM
OTPAaHMYCHHBIX IUIACTUYECKUX Jaedopmanmii B CTEHKE, 3HAYCHUS KOTOPBIX CIEAYeT
OTpEAeNATh MPUIOCTUKEHUH PACUETHOTO COMPOTUBIEHUS R, B MOsicaX, BBINOJHEHHBIX W3
0oJiee MPOYHOM CTAIIH.

8.2 Pacyer Ha MPOYHOCTH U3rM0AEMBbIX 3JIEMEHTOB CIUIOIIHOIO CeYeHUS
8.2.1 Pacuér Ha mpoyHOCTh O6aNoK 1-ro Kjacca ciaeayeT BBIITOJIHAT 0 (popmynam:

IIpu HeﬁCTBHH MOMCHTa B OI[HOﬁ W3 TJIABHBIX IIOCKOCTEH

M

—< I; 41)
WnminRyYc
IIpU ACUCTBUU B CEYCHUH IIONEPEYHON CUIIBI

QS
—=< 1; (42)
ItwRsYc
MIPH ICCTBUU MOMEHTOB B JIBYX TJIaBHBIX TJIOCKOCTAX (M HAJIMYUU OMMOMEHTA)

M M B'w

X _y+—F x4+ <1, (43)

ILxnRyYc IynRyYc IynRyYc

TAC X Uy — paCcCTOAHUA OT I'NIaBHBIX ocel 110 paCCManHBaCMOﬁ TOYKH CCUCHU:, a
O —CCKTOpHaAJIbHAaA KOOpAHUHATA JTOM TOYKH,
Ipu OAHOBPEMCHHOM ,HCI>'ICTBI/II/I B CTE€HKE OaJIKh MOMEHTA U HOHCpC‘IHOﬁ CHJIBI

0,87 2 2 2
Ry 7% \/ax -06.6,+06,+3t,, < 1, 5y /Ry< 1, (44)

rae ox =M,y/l.,— HopMalbHOE HANPSHKEHHUE B CPEITMHHOMN TIJIOCKOCTH CTEHKH,
napaieNIbHOETIPOI0IbHOM ocH Oalku;

0y—TO e, IePIEeHANKYIIPHOE K IPOJOJIBLHON OCH OalKH, B TOM YUCIE Oloc,
onpenensieMoe 1o popmyie (47);
Ty = OS/(Itw) — KacaTenbHOE HANPSHKEHUE B CTEHKE.

Hampsokenus ox u oy, npuHuMaemsie B opmyiie (44) co CBOMMU 3HaKaMU, a TaKkKe
Tyy CIIEYET ONpPEAENATh B OJTHOM U TOM K€ TOUKE CTEHKH OalKH.

ITpu npoBepke MPOYHOCTH Ha JIEHCTBUE MONEPEUHOM CUJIBI HA ONIOPE AJIs Pa3pe3HBIX
6aiiok Gpopmyiry (42) cienyeT HCTIOIB30BaTh 0€3 yueTa paboThI MOSCOB.

B Gankax, paccunteiBaeMbIX 1o ¢popmysie (43), 3HaueHUS HANIPSDKEHUM B CTEHKE OaIKu
JOJIKHBI OBITH TIPOBEPEHHI 10 opMyiie (44) B IBYX INIaBHBIX MJIOCKOCTAX U3rKoa.

[Tpu ocnaGneHnu CTEHKU OTBEPCTUSAMHU I OOJITOB JIEBYIO YacTh (GopMyJsl (42), a
TaK)Ke 3HaYeHHE Txy B popMmyiie (44), cienyeTyMHOKaTbHA KO3(PPUIIMEHT @, 0NpeIeIIeMblil
nogopmyIie
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o= s/(s —d), (45)
r7ie s — IIar OTBEPCTUI B OJHOM BEPTUKAJIBLHOM DPALIY;
d— muaMeTp OTBEpCTHSI.
8.2.2 Pacuér Ha MpOYHOCTh CTEHKHU OAJIKH, HE YKPEIUICHHON pedpamMu KECTKOCTH, IPU
JCWCTBUM MECTHOTO HANPSDKEHHS OlocB MECTaX MPHIIOKECHUS HATPY3KU K BEPXHEMY IOSCY, a
TaKOKe B OMIOPHBIX CEUYCHHSX OAlIKH, CIEAYeT BHIIOIHATH 10 (hopmyre

e < 4, (46)
Ry,
re0ioc = F /(lerty). (47)
3nech F'— pacuéTHoe 3HaueHue HArpy3Ku (CHIIbI);
ler— ycIOBHAs ATIMHA paclipellelIeHus Harpy3Ku, onpezensemas 1o Gopmyinam:
JUISL CIIy4aeB 10 PUCYHKY 6,a) U 0)
ly =b+2h; (48)
JUISL ciIy4asi 110 PUCYHKY 6,8

ly= vl /tw (49)

a) F F
T ':J - QJ S~ { ] [ ]
I, 1,
“ t ! ty ! NP
T \ [ ]

a) — cBapHas Oainka; 0) — mpokaTHas Oanka; B) — CBapHas WM MIPOKaTHAS OAKK IPH HArpy3KeoT Kojeca KpaHa
Pucynoxk 6 — Cxembl pacnpe/ejieHIs COCPeT0TOUEHHOH HATPY3KH HA CTEHKY 0aJIKu

rae h — pasMep, paBHBIM CyMMe TOJIIUHBI BEPXHETO MosAca OAIKH U KaTeTa MOSCHOTO IIIBa,
ecJU HUXKHsS O6anka cBapHas (CM. pUCYHOK 6,a), THOO PacCTOSTHUIOOTHAPY>KHOM
IpaHy MOJIKU JI0 Hayajla BHYTPEHHET0 3aKPYIJIEHNUs CTEHKHU, €ClIM HUKHsIs10aIKa
pokaTHast (CM. pUCYHOK 6,0);
W — K03 HUIIMEHT, TPUHUMAEMBII paBHBIM: 3,25 — /I CBApHBIX U MPOKATHBIX 0aJI0K;
4,5 — nyist 6anok ¢ GPUKIIMOHHBIMU MOSCHBIMH COETMHEHUSIMU;

1~ cymma cOOCTBEHHBIX MOMEHTOB MHEPIUH T0sica OalKu U KPaHOBOTO pejibca WU
MOMEHT UHEPIIMHU CEUYECHHUSI, COCTOSIIETO U3 M0sICa U PEsibCca B Cly4ae MPUBapKU
pelbca mBaMH, 00ecIeYBaIOLIIIMU COBMECTHYIO paboTy Iosica U pelibea;
b— mmpuHa OMUpPaHUS BEPXHETO dJIEMEHTA.

8.2.3 Pacuér Ha MpOYHOCTH pa3pe3HbIX OANIOK 2-TO M 3-TO KJIACCOB JIBYTaBPOBOTO M
KOpoO4YaToro cedyeHuid (PUCYHOK 7) M3 CTAlld C HOPMATHUBHBIM CONPOTUBICHUEM
R»,< 440 H/mMm®> npu cobmomenun  TpeGopanuii8.4.6, 8.5.8, 859 u 8.5.18u mpu
KacareNbHbIX HampsikeHusXx & = Or / Aw< 0,9 Ry (KpoMme ONMOpHBIX CEYCHHI) ClIeTyeT
BBITIOJHATH 110 opMyIiam:
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Pucynok 7 — Cxembl ABYTaBpPOBOIo (a) 1 KopoduaToro (0) ceueHuii 6ano0K
¢ IefiCTBYIONIUMH HA HUX YCUJIUSIMH

npu U3rude B IIIOCKOCTU HauOombIel xéctkoctH (1>1))
M <1; (50)

CxBWxnminRyYc

IpU U3rude B JIBYX TIaBHBIX MJIOCKOCTAX U HANpsDKeHUsAX 7, = O)/(2A45) < 0,5R;
s =l <1. (51)

CxBW xnminRyVc CyWynminRyYc

3necy My, M), — aGCOMOTHBIE 3HAUCHUS U3TMOAIOIINX MOMEHTOB;

Cx, ¢y — KOO GUIIUEHTBI, MpUHUMaeMbIe 1o Tadymie E.1;

L — k03P PUIMEHT, TPUHUMAEMBI PAaBHBIM:

npu 7.<0,5 R,f=1;

mpu 0,5 R<z< 0,9R;

- 020 1.,
Pl v0as &) (52)

rnecqy = AfAy — OTHOIICHUE TUIOMAAN CEYCHHS TOsiCa K TUIOMIAA CCUCHUS CTCHKH
(1711 HECUMMETPUUYHOTO CEYEHUsS] Ay — MJIOIAab MEHBIIETO M0sCa;
Ui KOopoOdaroro cedeHus 4, — cyMMapHas IUIOIIalb CEYeHUN ABYX
CTEHOK).
pU U3TU0E B IMIIOCKOCTH HanOOMbIIeH XkeCTKOCTH (Ix >[)) U CTECHEHHOM KPYYCHHUH
CHUMMETPUYHBIX IBYTaBPOB

M B
. <1, (53)
CxBWxnminRyVc CoWynminRyYc

T/IE Co— OTIpeNieNsieTcsl TMHEHHON nHTepnonsuuel no tadbnume 10a:
Taoaxuma 10a
M

X

W o min Ry 7

xn,min” "y

Co 1.470 | 1.636 | 1.845 | 2.054 | 2.263 | 2.472 | 2.681 | 2.890 | 3.099 | 3.308 | 3.496

0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 0,99

[Ipu pacuére cedeHuss B 30He umctoro m3ruba B ¢opmynax (50) m (51) cmemyer
npuHuMatbf = 1 u BMecTo KOA(PHUIMEHTOB Cx U ¢, COOTBETCTBEHHO
Cxm = 0,5 (1 + Cx); Cym = 0,5 (1 + Cy).

Pacuér Ha nmpoyHOCTH B omopHOM cedeHuun Oanok (mpu M, = 0 u M,= 0) cinenyer
BBITIOJHATH 110 hopMyIiam:

&<, (54)
AwRgYc

Y g 55
2AfRsYc
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[Ipu ocnabGieHun CTEHKH OTBEPCTUSIMH JJIsi OOITOB JIeBYIO 4acTh dopmyn (54) u (55)
clleflyeT YMHOXKAaTh Ha KO3 GUIHEHT ¢, onpenensieMblil mo gopmyie (45).

Jlns ycTraHOBJIEHHS pa3MEepOB MUHUMAJIbHBIX CEUEHUN COCTAaBHBIX OaJoOK
KOX(PQUIMEHTBI Cx U C,CIeAyeT MPUHUMATh MCHBIIIEC 3HAYCHHI, TPUBEICHHBIX B TaOIUIE
E.1, o He menee 1,0. Metoauka mogdopa MUHUMAIBHBIX CEUYECHUN N3THO0AEMBIX 3JIEMEHTOB
IpHUBE/IeHA B IPAaBHIJIAX 10 MPOEKTUPOBAHUIO CTATBHBIX KOHCTPYKLIUHI.

8.2.4 PacuéT Ha MPOYHOCTH pa3pe3HBIX OAIOK MEPEMEHHOTO CeYeHHUsT coriacHo 8.2.3 ¢
YUETOM IUIACTHYECKHUX Jae(opManuii BBITOIHSIETCS TOJBKO B OJHOM CEUEHUU ¢ Hamboiiee
HEOJMAroNpHUATHBIM COueTaHUueM ycwinii MuQ; B OCTaJbHBIX CEUEHHUSX Oalku pacuér
CJIETyeT BBIMIOJIHATh TPU 3HAYCHUAX KOIP(OUIUMEHTOB Cy M ¢, MCHBIIUX, YeM B TaOIUIE
E.1 (mpunoxenue E), unmu cormacuo 8.2.1.

8.2.5 Pacu€r Ha TMPOYHOCTH HEPaA3pPE3HBIX U 3AIIEMJICHHBIX OAlOK IOCTOSTHHOTO
JIBYTaBpPOBOTO U KOPOOYATOTO CEYEHH C JBYMsI OCSAMHU CHMMETPUHU, H3THOAEMBbIX B
TUIOCKOCTH HarOOJIbIIIEH KECTKOCTH, CO CMEKHBIMH MPOJIETAMH, OTIUYAIOIIUMUCS HEe Ooliee
yem Ha 20 %, mnpu cobmoaenun TpeboBanuit 8.4.6, 8.5.8, 8.5.9 u 8.5.18  cuenyer
BRIMOJIHATE 10  (dopmyne (50) kak cedeHuil 2-ro kjacca ¢ y4ETOM HYACTHYHOTO
nepepacnpeziesieHrs OMOPHBIX U MPOJIETHBIX MOMEHTOB.

B aTom cinyuae pacuéTHOE 3HaUEHHE MOMEHTA CJIEIyET ONPEAeIATh o (popmyrie

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

e Mpax — HAUOONBIIMK U3rHOAIOIINN MOMEHT B TIPOJIETE WIIM HA OMOPE, OTIPEIeIIeMbIi
U3 pacyera Hepa3pe3Hoil 0aJIku B IPENOI0KEHUU YIPYroi paboThl cTaly;

Mer— yCIOBHBIN N3rnOaroni MOMEHT, PaBHBIM:

a) B Hepa3pe3HbIX OaJIKax ¢ MIApPHUPHO ONEPThIMU KOHLIAMU OOJbIIEMY U3 3HaYECHHUI:

_ My }
Moy max{1+a/l ; (57)

Mef: 095M2 i (58)

7€ CUMBOJ max O3Ha4yaeT, YTO CJIEYeT HAaWTHU MAKCUMYM BCEro CIIEIYIOLIEro 3a HUM
BBIPAKEHMUS;

M)— n3rn6armuiMOMEHTB KpaifHEM MPOJIeTe,BHIYUCICHHBINKAKBITAPHUPHO OMEPTON
OJIHOTIPOJIETHOM OaJiKe;

a — PacCTOSIHUE OT CEYEHUs1, B KOTOPOM J€HCTBYET MOMEHT M1, 10 KpaillHEel Omophl;

[ — nHA KpalHero MmpoJieTa;

M> — MakcUMaNbHBIN U3rHOAIONTUI MOMEHT B IPOMEKYTOYHOM IPOJIeTe, BEIUMCICHHBIN KaK

B IAPHUPHO OTIEPTON OTHOMPOJIETHOM Oaske;

0) B OJIHOTIPOJIETHBIX U HEpPa3pe3HBIX Oankax ¢ 3alleMIeHHBIMU KOHIaMUu Mer= 0,5M3,
rae M3 — HauOoJIBIINK U3 MOMEHTOB, BEIYHCIICHHBIX KaK B Oallkax ¢ IIapHUpPaMU Ha OTIOpax;

B) B 0ajKe C OJJHUM 3alleMJIECHHBIM U APYTUM CBOOOJHO ONEPTHIM KOHIIOM 3HAYCHHE

M.rcnenyet onpenensartsb o gopmyse (57).

3nauenue 7 B Qopmyne (52) credayeT BBIYUCISTH B CEYCHHH, TNI€ ACUCTBYET My,
ecil Myax — MOMEHT B TIPOJIETE, CIIEIYET MPOBEPUTH OTIOPHOE CEUCHUE OAKU.

8.2.6 PacuéT Ha MPOYHOCTH HEPA3PE3HBIX U 3AIEMIICHHBIX 0AJIOK, YIOBIECTBOPSIIOIINX
8.2.5, B cimyyae u3ru0a B ABYX IVIaBHBIX MJIOCKOCTSIX CJIEAYET BBIMOIHATH 10 ¢popmyie (51) ¢
y4€TOM MepepacrpeiesieHus] OMOPHBIX U MPOJETHBIX MOMEHTOB B JIBYX I'JTABHBIX
MJIOCKOCTSIX COTJIacHo 8.2.5.

8.2.7 Pacuér Ha MPOYHOCTHh HEPA3PE3HBIX U 3AIIEMJICHHBIX OaJIOK, YIOBICTBOPSIOIINX
TpeboBanusmS.2.5, 8.4.6, 8.5.8, 8.5.9 u 8.5.18,cnenyer BbmonHATh Mo (opmyne (50) kak
cedeHui 3-To Kjacca ¢ y9€ToM mepepacipeesieHus] n3ru0arImux MOMEHTOB U 00pa30BaHUs
YCIIOBHBIX IUIACTUYECKUX IIAPHUPOB, A TAKKE BIMSIHHUS KacaTeIbHBIX HANpPsDKEHUH 7 B
COOTBETCTBHUH C 8.2.3 B CEUEHHAX C MAKCUMAIbHBIM U3TrH0AIOIINM MOMEHTOM.

8.2.8 Pacuér Ha mNPOYHOCTH OUCTANBHBIX pa3pe3HbIX OalOK ABYTAaBPOBOTO U
KOpoOYaToro CeueHui C IBYMsI OCSIMH CUMMETPUH TIPU COOMIoeHUN TpeboBanmuii8.4.4, 8.5.9
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u 8.5.17u mpu kacartenbHbIX HampskeHHsIX %< 0,9 Ryu < 0,5 Ry (kpoMe OMOPHBIX
CEUEHMI) CcIelyeT BBIMOJIHATh KaK pacuéT ceyeHuit 2-ro kiacca no Gopmynam:
MIPU U3ruOe B OJTHOM TJIABHOM TJIIOCKOCTH
My
<1; (59)
CxrBrWxnRywYc
IpU U3rude B JIBYX TIaBHBIX MJIOCKOCTAX
Me L
CxrBrWinRywYe — CyrWynRyfYc

B dopmynax (59) u (60):
e = (ar + 0,25 — 0,0833/1%) / (o +0,167), (61)
rae oy=AfAw; 1= Ry/Ry;
S — K03 PUIHEHT, TPUHUMAEMBII PABHBIM:
mpu =< 0,5 Ry 5= 1;
1pr 0,5 Re<z< 0,9 Ryfy = 1 —ﬁ (;S—xw)‘*; (62)
Cyr — K03 punmeHT, NpUHUMAaeMblid paBHbIM 1,15 — 1St TBYTaBPOBOTO CEYCHUS U
1,05/r — nyis KOpoOYATOTO CeUCHMUS.
Pacuér OucTanmbHBIX OAJIOK MPH HAIMYUKM 30HBI YACTOTO M3rHbOa M B OMOPHOM CCUCHHH, a
TaKkkKe C y4€TOM OCJIa0JeHUsT CEUEHUs CJIEIYEeT BBINOJHATH COrJacH08.2.3 M mpaBuMiI
MPOCKTHUPOBAHUS CTAJIbHBIX KOHCTPYKIIUH.

1. (60)

8.3PacuéT Ha NPOYHOCTH HAJIOK KPAHOBBIX MYyTell CIUIONIHOIO CeYeHu sl

8.3.1 Pacuér Ha mNPOYHOCTH OAJIOK KPAHOBBIX IyTEH CIIEAYET BHINOIHATH COITIACHO
8.2.1 Ha neiicTBUE BEPTUKAIBHBIX U TOPU30HTAJIbHBIX HArpy30K, onpenensemsix no CII
20.13330.

8.3.2 Pacu€r Ha MPOYHOCTH CTEHOK 0alOK KPaHOBBIX MyTeH (3a MCKIIIOYEHHEM OajoK,
paccUMThIBAEMBIX HA YCTalOCTh, JUId KpPaHOB TpyHN pexuMoB paborel 7K B 1mexax
METAJLTyprudecKux mpou3BojcTB U 8K) ciaemyer BBIMOIHATH 10 dopmylie (44), B KOTOpOi
npu pacuére ce4eHWi Ha omopax Hepa3pes3HbIX 0ajok BMecTo ko3¢ ¢uuuenta 0,87 cienyer
npuHUMaTh kodpunuent 0,77.

8.3.3 Ilpu pacuére Ha MPOYHOCTh CTEHOK OANOK KPaHOBBIX MyTeH U3 CTalIU C MPEAEIoM
TekyuecTu He Oonee 440 H/mm? n1s kpaHoB rpynm pexumoB pabotel 7K (B mexax
METaJUTypruyecKiX Npou3BoJACTB) U 8K JOIKHBI ObITH BBIMOIHEHBI YCIOBUS:

Rﬁy\/("x 610 )’ — (6 6100 )8 ey + 600y +3(Ty +Tey)’ < 1 (63)
(0x + Olocx) | Ry< 1 (64)
(Clocy + o) IRS 1; (65)
(Zy + Tocay + Ty) /RS 1, (66)

riae - koapdUImeHT, mpuHuMaeMblil paBHbIM 0,87 1711 pacueTa pa3pe3Hbix 6anok u 0,77 ms
pacdera ce4eHH Ha Oropax Hepa3pe3HbIX OaoK;

ox = M/ Wi Oloc,x = 0,25 Oloc,y; Olocy=yf Vf1 Fn / (tler);05= 2Mit ] Ir;
Ty = Q /(th); Tiocxy = 0,3 Clocy; Ty = 0,25 0. (67)
B popmymax (67):
M u Q —wu3rubaroniyii MOMEHT U TOTIepEYHas CUjla B CEYCHUH OANKU COOTBETCTBEHHO OT
pacueTHOU Harpy3ku, onpeaensieMon cornacHo CIT 20.13330;

% — Kod(h(ULIMEHT HaIe)KHOCTH 10 HArpy3Ke JJisi KpaHOBBIX HArPY30K, MPUHUMAEMBIi
corimacio CIT20.13330;
71 — KO3 (UIUEHT YBEIHUYEHHUsI COCPETOTOUEHHONW BEPTUKAIBHON HArpy3Ku OT OJTHOTO
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KoJieca kpaHa, npuaumaeMbiii cornacHo CIT 20.13330;
Fy — moimHoe HOpMaTUBHOE 3HAYEHUE COCPEIOTOUYCHHON BEPTUKAIIBHON HArPY3KU OT OJJHOTO
KoJieca KpaHa;
lor— yCIIOBHAS ITTMHA, ompenessiemMast coriacHo 8.2.2;
M; — MECTHBIN KPYTSIIMH MOMEHT, ONPEACIIIEMbIN 110 (hopmyIie
M; =y Fpe+0,75 Qi hy (68)
rae e = 0,2 b, (3aeck b — MmHMPHUHA MTOJOIIBHI PEIIbCa);
O: — pacuéTHasi TOpU30HTAJIbHAS HArpy3Ka, HalpaBJIeHHAas MONEPEK KPAHOBOIO IYTH,
BbI3bIBaeMasi IepEeKOCaMi MOCTOBBIX KPAHOB U HETApaJLJICIbHOCTHIO KPAHOBBIX
nyreid 1 npuHumaemas corsacHo CII20.13330;
h, — BBICOTa KPAaHOBOTO PEJIbCa;
Ir=1,+ byt/ 3 — cymMa coGCTBEHHBIX MOMEHTOB MHEPIUM HPU KPYUEHUH Pejibca U Hosca,
rae by M 1ty — COOTBETCTBEHHO IIMPHHA U TOJIIMHA BEPXHEro Mosica Oaiku.
Bce nanpspkenus B popmynax (63) — (67) cieayeT NpUHUMATH CO 3HAKOM «ILITHOCY.

8.3.4 Pacyer Ha NPOYHOCTH IOJBECHBIX OajlOK KpPaHOBBIX MyTeld (MOHOPEIHCOB)
CJIEyeT BBIIIOJIHATH C YYETOM MECTHBIX HOPMaJbHBIX HAIpPSDKEHUH OT JaBJIEHUS KoJieca
KpaHa, HallPaBJICHHBIX BJOJIb U MOMEPEK OCH OAKU.

8.3.5 Pacuér Ha mpoYHOCTH OHMCTANBHBIX OAJOK KPAaHOBBIX MYyTEH JBYTaBPOBOTO
CEYEHHUS C IBYMSI OCAMU CUMMETPUHU AJI1 KPAHOB Ipymn pexkuMoB pabotsl 1K — SKnpu r =
Ry / Rw< 1,5 cnexyeT BBIOIMHATH corjlacHO TpeboBanusM 8.3.2 wim mo dopmyrne (60), B
KOTOpOM:

M, — u3rubaronyii MOMEHT B TOPU3OHTAIIBHOM MJIOCKOCTH, MTOJTHOCTHIO

HepeJaroLIuiicss Ha BEpXHUM MOsIC OalKu;
Win = Winf— MOMEHT COIIPOTUBIICHUS CEUEHUSI BEPXHET0 M0sCca OTHOCUTEIBHO OCH ) - V;
¢y — KOOQQHUIHUEHT, TPUHUMAEMBbIi paBHbIM 1,15.

8.4 Pacuyer Ha 001IYI0 YCTOIYHBOCTH M3rMOGaEeMBbIX 3J1€MEHTOB CILIOIIHOIO
ceyeHus

8.4.1 Pacuér Ha yCTOWYUBOCTH JIBYTABPOBBIX OaJIOK 1-ro Kitacca, a Takke OMCTATbHBIX
6arnok 2-ro Kjacca, yA0BIeTBOpAOMUX TpedoBaHusAM 8.2.1 u 8.2.8, ciieyeT BBINOIHATH 110
dbopmynam:

npu U3rude B MIIOCKOCTU CTEHKH, COBIAIAOUIEH € TNIOCKOCThI0 CHMMETPUH CEUECHUS

M
—r— < 1; (69)
PpWexRyYc

P U3TUOE B JIBYX TIABHBIX MJIOCKOCTAX (M HAIUYUU OUMOMEHTOB)

M
M, M s B o (70
¢bVVa\‘R 7/5‘ VchRyyc VVca)Ryyc

y

B popmynax (69) u (70):
@r— K03 PULIMEHT yCTOWYMBOCTH MPH U3rHOe, ONpeAesieMblil 1o MpuiioxkeHuto K
0aJIOK ¢ OMTOPHBIMHU CEYCHUSIMH, 3aKPETUICHHBIMU OT OOKOBBIX CMEIIEHHUI U TIOBOPOTA;
Wex— MOMEHT CONIPOTHBIIEHHS] CE€UEHUS] OTHOCUTEIBHO OCH X - X, BBIYMCICHHBIN 15
CKaToro T0sCa;
Wey— MOMEHT COIIPOTHBIIEHUS CEYEHUSI OTHOCUTENIBHO OCH y—Y, COBIQIAOIIEH € TNIOCKOCTHIO
n3ruoa, BLIYUCIIEHHBIN IJIsI Han0O0JIee CKaTOH TOUYKH CKATOrO I10sICa;
Wew— CEKTOpUANIBHBI MOMEHT CONPOTUBIICHUS CEUSHHMsI, BRIYUCICHHBIH [ Hanboee
CKATOM TOYKHM CKATOro Mmosica.
3HaK «+» y BTOPOTrO ¥ TPEThero 4jaeHoB B popmyne (70) mpuHUMAETCs, €ClU B
paccMaTpUBaeMOi TOYKE COOTBETCTBYIOIIEE YCHIINE BBI3BIBACT CKATHE.
Jnst GuctaneHbIX 0asok B popmyinax (69) u (70), a Taxke Ipu ONpEaeIeHUN @b
,R,crnenyer 3aMeHATh HA Ry .
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8.4.2 Ilpu ompenenreHUH 3HAYEHHUS ¢@p 32 PACUETHYIO JJIMHY Oanku [, ciemyer
MPUHUMATh PACCTOSIHUE MEXJIYy TOUYKAMHM 3aKpEIUICHUW CXKATOro Imosica OT IMONEPEUHbIX
cMenieHu# (y3J1aMH TIPOJIOIBHBIX WM TONEPEYHBIX CBSI3EH, TOUKAMHU KPETUICHHS >KECTKOTO
HACTHJIA); TP OTCYTCTBUHCBsI3eU [,y = [ (rae [ — mporner Oayiku); 3a pacuéTHYIO JUIHHY
KOHCOJIM CJIelyeT MPUHUMATh: los = | TpU OTCYTCTBUHM 3aKpEIJICHHS C)KATOTO IMosica Ha
KOHIIEKOHCOJIM B TOPU30HTAIBHOW IUIOCKOCTH(31eCh / — JJIMHA KOHCOJU) WK PacCTOSHUE
MEXIy TOUYKAMHM 3aKpEIUICHUS CKAaTOTO TMO0sca B TOPU3OHTAIBHOW IUIOCKOCTH — TIPH
3aKperUIeHUH Mosica Ha KOHIIE U 0 JJIMHE KOHCOJIH.

8.4.3 Pacuér Ha yCTOMYMBOCTh OAJIOK KPAHOBBIX MyTEH IBYTaBPOBOTO CEUCHUS CIICTYET
BBHINOJIHATE 110 opmyne (70), B koTtopoii: M, — u3rubaromuii MOMEHT B TOPHU30HTAIBHON
IUIOCKOCTH, TOJIHOCTBIO Tepefaroliuiics Ha BepXHUW mosc Oanku; W, = W,y — MOMEHT
CONPOTHUBIICHUS CEUYCHUS BEPXHETO M05ICa OTHOCUTEIBHO OCH ) — ).

8.4.4 YcroniumBoCcTh 0anok 1-ro Kjacca, a TakKke OHCTAJIBHBIX OajloKk 2-ro Kiacca
CJIETyeT CYMTATh 00ECIICUYCHHOM:

a) TIpu TIepedade Harpy3kd Ha OajgKy 4dYepe3 CIUIOIMIHOW JKeCTKHH HaCTHII
(ckene300€TOHHBIC IUIMTBI M3 TSDKEIIOrO, JIETKOIO M SYCHCTOr0 OETOHOB, IUIOCKHM
UMIPOPUIMPOBAHHBIA METAUIMYECKUA HACTWUJI, BOJHUCTAs CTajdb M T.I.), HEMPEPHIBHO
OTMPAIOIIUIICS Ha CKATBIM TOsIC OaTKW WCBS3aHHBIA C HUM C TIOMOINBIO CBapKH, OONTOB,
CaMOHape3alolX BUHTOB U JIp; IIPU 3TOM CHJIbI TPEHHS YUUTHIBATh HE CICAYET;

6) Ipu 3HAYEHMAX YCIOBHOH TMOKOCTH CKATOTO Tosica 6anku Ap= (L / b)\/Rys/0, ne

TIPEBBIIIAIONIMX €€ NPeIebHbIX 3HAYEHUHA,p, OTpeIeNnseMbIX 110 hopMynaM Tabmuipl 11 s
0aI0K CUMMETPUYHOIO ABYTaBPOBOIOCEUYEHUS MIIMACUMMETPUYHOIO — € Ooee

Pa3sBUTBIM CXKATbIM IOSCOM,pACCUUTHIBAEMBIX IO (opMmyine (69) U MMEIUX OTHOILEHHUE
LIMPUHBI PaCTSIHYTOTO I0sica K IUPUHE cxkaToro nosica He MeHee 0,75.

Tadonuma 11

YcnoBHas npenensHas THOKOCTh CKaTOro Tosica
MecTto mpuIoKeHHs HArpy3KH N . T
IPOKATHOM WM cBapHO# Gamku A,

K Bepxuemy mosicy 0,35+0,0032 b/t +(0,76-0,02 b/f) b/h(71)

K HIKHEMY TIOSICY 0,57+0,0032 b/t +(0,92-0,02 b/f)b/h(72)

HezaBrucumo oT ypoBHS MPHUIIOKECHUS HATPY3KH MPH 0,414+0,0032b/t+(0,73-0,0165/)b/h(73)
pacuére ydacTka OanKy MEXIy CBS3SIMH WM THpH
YHCTOM H3rude

Obo3Hauenus, npunsmole 8 mabauyel I
b ¥ t — COOTBETCTBEHHO LIMPUHA ¥ TOJIIIMHA CKATOTO MOsCa;
h — paccrosiaue (BBICOTA) MEXKIY OCSIMH IOSCHBIX JINCTOB.
IIpumeyanus
1 3nauenus Ayp onpenenenst npu 1 <h/b< 6 u 15 <b/t< 35; nns Ganox ¢ oTHOmeHHeM b/t< 15 B popmymnax
tabauiel 11 ciaeayer npuauMate b/t = 15.

2 I[J'[S[ 0aJoK ¢ (pr/IKI_II/IOHHBIMI/I MOSICHBIMH COCIUHCHUSAMHU 3HAUCHHS lubcneuyeT YMHOXaThb Ha 1,2

3 3nauenns AypbcieyeT MOBBINATE YMHOKEHHEM Ha KOd(QHIHEHT, [Rys/o, tne o= M [(Weye).

8.4.5 IlpukpemieHuss K CXXAaTOMY TIOSICY JKECTKOTO HACTHJIA, TMPOIOIBHBIX WIIN
MOTIEPEYHBIX CBSA3EH, KOTOPBIE JOJKHBI 00eCcIIeYrBaTh YCTOMUYMBOCTh U3THOAEMOT0 FIEMEHTA,
CIIEZlyeT pacCYMTHIBATh Ha (PaKTHUECKYI0 WM YCIOBHYIO TOINEpedHyio cury. llpu stom
YCIIOBHYIO IONEPEUHYIO CUITY CIEAYET ONpPENesTh:

IIPU 3aKperyieHuH OalKu B OTJENIbHBIX TOUKax — 1o gopmyse (18), B koTropoit ¢
CIIeTyeT ONpeeNaTh Ui ceueHus tuna b (cMm. tabnuny 7) npu rubkoctu A = lofi (tae i —
panuyc MHEPIMH CEUYEHUS CKATOTO M0siCa B TOPU30HTAIBHOMN MIIOCKOCTH), a N — BBIYUCIIATD
o ¢popmye

N=(Amr +0,254)Ryw, (74)
rne Ar A, — TUIOMAaIN CEYSHHS C)KATOTO MOsICa M CTEHKUCOOTBETCTBEHHO;

r =Ry/Rnw>1,0;
Ry m Ry, — pacuéTHbIE CONMPOTUBICHUS CTAJIU CKATOTO 105iCa U CTEHKHCOOTBETCTBEHHO;
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IIpU HEMPEPHIBHOM 3aKpeIIeHUH — 10 (opmylie

qfic = 3Qﬁc/l,(75)
T/I€ ¢fi— YCIIOBHAs MOMEpeyHas CHila Ha €IMHULLY JUTMHBI TIosica Oaliku;

Ofc — yclIOBHAs TIOTIEpEYHAs CUila, onpezaensemMas mo Gopmyse (18), B kotopoit ¢ = 1,

a N cienyer BRIUUCIATH 110 dhopmyiie (74).

8.4.6  YcroiumBOCTh OallOK CEYEHUSIMH 2-TO U 3-rO KIJIACCOB CJEIyeT CYHUTATh
o0OecrieueHHON TPU BBHITIOJIHGHUHM TpeOOBaHUM IepednciieHus a) win 0)8.4.4 mpu ycioBUH
YMHOKEHHUS 3HAYCHHUH A5, OHpeIenseMbIX mo GopMynaM Tabmumsl 11, Ha kodduImenT

0=1-06(cix—1)/(cx—1), (76)
rAe Cix — KO3 PUIMEHT, onpeAesieMblid 10 OOJIbIIeMY 3HAaYEHUIO U3 HOPMYIT:
cix = M/ (WenRyye) wuma cix = fBex (77)

Y U3MEHSIOIUICA B nipeaenax 1 <cix<c.
31ech My — u3rubaronii MOMEHT B CEUEHUH;

S — kodpduureHT, npuHUMaeMslii o popmyie (52);

¢x — kod(ummeHT, mpuHUMaeMblii coriacHo Tabnune E. 1.

[Tpu 5TOM 3HAYEHUS YCIOBHOM MpeesibHOM TMOKOCTH mosca Oalku, IPUHUMAaeMBbIE:

Mub — HA YIACTKE JUTMHBI GANKH, TJI€ YIUTHIBAIOTCS IIACTHYECKHE JedopMalyHy;
Aub — Ha yUacTKAX JUTHHBI GAJIKH C HANPSKEHUAMH B ceUeHUAX 0= M / Wy min<Ry%e.

Yuér mnactudyeckux aegopManuii OCYIIECTBIISICTCS MPH pacdére OalloK CO CHKATHIM
MOSICOM, MEHEe Pa3BUTHIM, YE€M PACTAHYTHIH, — TOJILKO TPU BBIOJHEHUU TpeOOBaHUI
nepeuucienus a) 8.4.4.

8.5 IlpoBepka yCcTOMYNMBOCTH CTEHOK U MOSICHBIX JIMCTOB H3rH0aeMbIX
3JICMCHTOB CIJIOIIIHOI'O CEYE€HUSA

8.5.1 YcToiunBOCTH CTEHOK 0alloK 1-ro Kiacca cieayeT cuuTaTh 00ecreyeHHOM, eclu
BBITIOJIHEHBI TpeOoBanus 8.2.1, 8.3.1 —8.3.3, 8.4.1 —8.4.5 u ycioBHas THOKOCTh CTEHKHU

A= (hed tw)y/ R,,/E(puCyHOK 5) He MPEBBIIIACT 3HAYCHUH N

3,5 — Ipu OTCYTCTBHH MECTHOTO HAMPSIKEHUS(0,.=0) B 0aJKaxX ¢ ABYCTOPOHHUMH
MOSICHBIMU IIIBAMU;

3,2 — 1O ke, B OaJKax ¢ OJHOCTOPOHHUMH MOSCHBIMU [ITBAMU;

2,5 — mpu HATMYUKA MECTHOTO HAMPSDKEHUS OlocB 0alKax ¢ JBYCTOPOHHUMH IMOSICHBIMU
IIBaMH.

[Ipu »TOM crenyeT ycTaHaBIMBATh MOMEpeYHbIe (M OMOpHBIE) PEOpa >KECTKOCTH
cornacHo8.5.9 umm 8.5.11 u 8.5.12.

8.5.2 TlpoBepky yCTOMYMBOCTH CTEHOK Oanok 1-ro Kiacca clieyeT BBIMOJHATH C
y4€TOM HauOOJIBIIIETO CXKUMAIOIIETO HAMNPSDKEHUST O Y pPAacueTHOM TpaHUIIBl CTEHKH,
MPUHUMAEMOTO CO 3HAKOM «ILIIOCY», CPEIHEro KacaTebHOIO HANpsDKEHUS 7 U MECTHOrO
HaIPSKEHUS Oloc B CTEHKE MOJ] COCPEOTOYEHHOM Harpy3Kou.

Hanpsbxkenust o u 7 ciaeayer BEIYUCITH O popmyiam:

o=My/L; (78)

= O/(twhw), (79)
rae M u Q — cpeqHue 3HaYeHUS N3TMOAIOIIET0 MOMEHTA U TIOTIEPEYHOMN

CHJIBICOOTBETCTBEHHO B TPEACIIax OTCEKa; €CJIH JIJTHHA OTCeKa a(PacCTOSTHUE MEXKTY
OCSIMHIIOTIEPEYHBIX peOep KECTKOCTH )OOIbIIE €r0 PACYETHON BBICOTHI /ef, TO

3HaueHust Mu Q cienyeT BEIYUCIATh KaK CPpeaHUEIIs 00JIeeHANPsHKEHHOTO

y4acTKa C ITUHOU, PaBHOH /e ; €CTTU B TIpeieNiaX OTCeKa MOMEHTHIIH

MOTIEpEeYHast CUJia MEHSIOT 3HAK,TO MX CPEAHHUE 3HAYCHUS CIIEAYETBBIYUCIISITh

Ha y4acTKe OTCEKa C OJJHUM 3HAKOM;

hes— pacuéTHasi BBICOTAa CTEHKH, IpUHKUMaeMas 11o7.3.1;

hy, — TIOJIHAsI BEICOTA CTCHKH.

MecTHOE HanpsKeHUE Oloc (Oloc,y) B CTEHKE TOJT COCPETOTOUEHHOM HArpy3KO# clieyeT
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onpenensath no8.2.2 u 8.3.3.

B otcekax 6anku, rae cocpeoTOUYEeHHAs HArpy3Ka MPHIIOKEHA K PACTIHYTOMY IOSICY,
OJTHOBPEMEHHO JOJDKHBI OBITh YUTEHBI TONBKO O U T WU Oloc U T.

8.5.3 YcToiunBOCTh CTEHOK 0aJoK 1-ro Kjlacca CAMMETPUYHOTO CEYCHHUS,
YKPEIUICHHBIX TOJIBKO ITONIEPEYHBIMU PEOpaMu KECTKOCTH (PUCYHOK 8), PH HATHYUH
MECTHOTO HaIPSKEHHUS ( Oloc#0) U TIPH YCIOBHON I'MOKOCTH CTEHKH A,<6 R, /ocnenyer
CUMTATh 00ECTICUCHHOM, €CJIN BBIIOJIIHEHO YCIOBUE

\/(a/acr +o',0c/0',0c,cr)2 +(t/ 't'cr)2 /Y.< 1, (80)

O, Oloc, T— HANIPSDKCHUSI, ONIPEIeIIeMble COTJIacHO TpeOoBaHusM 8.5.2;
Oc— KPUTUYECKOE HAIPsDKEHHE, BRIYUCISIEMOE 110 (opMyIie

Ocr = CarRy/ A2, (81)
e  Co— KOdPPUIHMEHT, onpeaensieMblii coriaacHo 8.5.4 — 8.5.6;
Oloc,cr— KPUTUUECKOE HAPSKEHUE, BbIUUCIIAEMOE IO (hopMyIie
Oloc,er = C1C2Ry A2, (82)
rZie ¢1 ¥ c2— KO PHUIMEHTHI, OIpeessieMble coriacHo 8.5.5;
T;— KPUTUIECKOE HAIPsDKEHHE, BRIYUCIISIEMOE 110 (opMyIie
7r=10,3 (1 +0,76/42 ) Ry/ 23, (83)
3/1€Ch Li— OTHOILIEHUE OO0bILIEH CTOPOHBI OTCEKA CTEHKU K MEHBIIIEH;
A= (d/ty) R, /E; d— meHbIIas M3 CTOPOH OTCEKA CTEHKH (fer WM ).

a)
F
$ T T
q? U N g
H < RS
/ \ EE |
Gt a Gt Gc a G,

a) — TIPH MPHUIIOKESHUU COCPETOTOYCHHON HArpy3KH K CKaTOMY IOsICY; 0) — TO JKe, K PACTIHYTOMY IOSICY
Pucynok 8§ —Cxema ydyacTka 0aJIKu, yKpenJjJeHHO# nonepeyHbIMU pedpaMu KeCTKOCTH

8.5.4 Jlna Ganox mo 8.5.3 npu ope = Okodddumuent c.- B hopmyne (81) cremyer
omnpenensaTe mo Tabnuie 12 B 3aBUCUMOCTH OT BHJIa TOSICHBIX COCIUHEHUM W 3HAYCHUS

K03 uLIMeHTa O, BBIYUCIIEMOTO 1o GopmyIie

5= Blbihy) (titw)’ (84)

rae f— ko3ppuiuent, npuHUMaeMslii 1o tabnuue 13;

br, t~IIMPUHA W TOJIIMHA CKATOTO T0sica 0aIKH,COOTBETCTBEHHO.
Tab6numa 12

TTosicuble coequHEHNs OAIOK

3HaYCHHE Ccr IPU O, PABHOM
<0.,8 1,0 2,0 4,0 6,0 10,0 >30,0
CBapHble 30,0 31,5 333 34,6 34,8 35,1 35,5
DPUKIIMOHHBIE 35,2
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Taomnumga 13

banku YcnoBus paboTsI CKaTOro Mosica S
KpaHoBsle peibehbl He TpUBapeHbl 2,0
KpanoBsIx nyteit KpaHoBbI€ penbChl IpUBapeHb o0
[Ipn HempepbIBHOM OIMpAHUU IUTUT o0
IIpoune B mpouux ciaydasx 0,8
[Ipumeuanue -/t orcekoB 6aI0K KpaHOBBIX ITyTeH, TIe COCPENOTOUCHHAs Harpy3Ka MpuiaokeHa K
PacTSHYTOMY HOSICY, TP BBIYHCICHUH KodddurmenTa J cnenyer npuauMats S =0,8.

8.5.5 IIpu BBIYUCICHUH 3HAYCHUN Oloc,cr 11O popMmyiie (82) mpu oloc# 0 crienyer npuHUMAaTh:
c1— 1o Tabnuie 14 B 3aBUCUMOCTH OT OTHOIICHUS a /hey v 3HAYeHUS p = 1,04 Lo/ her
(3nech 3HaueHuE /o CIeayeT ONpeAessiTh COTIacHO TpeOoBaHusIM 8.2.2);
¢2— 10 Tabymie 15 B 3aBUCUMOCTH OT OTHOIIEHUS a /heM 3HAUCHUS O,
BBIYHCIIIEMOTO 110 hopmyiie (84); mist 6amok ¢ GPUKIIMOHHBIMHU MOSICHBIMHU
COCIMHEHUSIMU cielyeT npuHuMarh o= 10.
[Tpu oc# 0 mpoBepky creHku 1o ¢popmyse (80) cieayeT BHIMONHITh B 3aBUCUMOCTH
OT 3HaueHus a / hey.
a) ipu oTHOMICHUU @ / he< 0,8 3HAUCHHE O CICAYET ompeneyarh mo Gopmyie (81) ¢
yuérom 8.5.4.
Ecnu cocpenorouenHas Harpy3ka MpUIIOKEHA K PaCTIHYTOMY MOsCY (pUCyHOK 8,0), TO
IIPY TIPOBEPKE CTEHKH C YUETOM TOJIBKO Oloc W 7 TIPU ONpeAereHud Kodpuiuenrta o 1o

dopmyne (84) 3a by u tr ciegyeT NPUHUMATh WIMPUHY M TOJIIUHY PACTIHYTOIO
MOSICACOOTBETCTBEHHO.

Tadbnunma 14

p 3uauenns c¢; 0pu a / he (a1 / he), paBHOM

0,50 | 0,60 0,67 0,80 1,0 1,2 1,4 1,6 1,8 >2,0
0,10 56,7 46,6 41,8 34,9 28,5 24,5 21,7 19,5 17,7 16,2
0,15 38,9 31,3 27,9 23,0 18,6 16,2 14,6 13,6 12,7 12,0
0.20 33,9 26,7 23,5 19,2 15,4 13,3 12,1 11,3 10,7 10,2
0,25 30,6 24,9 203 16,2 12,9 11,1 10,0 9.4 9,0 8,7
0,30 28,9 21,6 18,5 14,5 11,3 9.6 8,7 8,1 7.8 7.6
0,35 28,0 20,6 17,4 134 10,2 8,6 7.7 7.2 6,9 6.7
0,40 27.4 20,0 16,8 12,7 9,5 7.9 7,0 6,6 6,3 6.1

Taonuma 15

3navyeHns kodhdurmenra c; npu a / he(ai / hes), paBHOM

o 0,50 0,60 0,67 0,80 1,00 1,20 1,40 >1,60
<1 1,56 1,56 1,56 1,56 1,56 1,56 1,56 1,56

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

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

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

10 1,68 1,69 1,71 1,78 1,96 2,14 2,28 2,38
>30 1,68 1,70 1,72 1,80 1,99 2,20 2,38 2,52

6) npu otHomeHuu a / he> 0,8 mpoBepky mo dopmyne (80) creayer BBHIIOIHATH
JBKIBLIIPU 3HAYCHUU Opr, BBIYMCICHHOM 1O (opmydie (81) ¢ yuérom 8.5.4, u mpu Takom
3HAUEHUU Olocer MO Qopmyne (82), xkorga mpu ompeneieHud KOIPPUIMEHTOB ciu  ¢2
BMecTo pazmepa a npuHat a; = 0,5 npu 0,8 <a / he< 1,33 unmu a; = 0,67heynpu a /
hef>1,33; TIpu 3HAYEHUSIX O¢r U Oloc,cr, BBIMUCIIEHHBIX IPU (PaKTHUECKOM 3HAaUeHUU a/he(ecnn
a/he>2,B pacuére cienyer NpUHUMATh a / her = 2); TIpU 3TOM KO3(Q(UIHMEHT Co- B popMyIie
(81) cnenyer onpenensats mo tabnuue 16.
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Taonuma 16
3HaueHne c. npu a/ he wmm a/ (2h:), paBHOM
<0,8 0,9 1,0 1,2 1,4 1,6 1,8 >2.0
Mo Tabmuuel?2 37,0 39,2 452 52,8 62,0 72,6 84,7

3Ha4YeHUE 7., BO BCEX CIy4Yasx CIENYeT BBIUUCIATH MO (PaKTHUYECKUM pa3MepaM OTCeKa.

8.5.6 YCTOMYMBOCTH CTEHOK Oallok 1-ro Kjlacca acHMMETPUYHOTO JBYTaBPOBOTO
ceueHust ¢ Oosiee pa3BUTHIM CXKATHIM MOSICOM, YKPEIUIEHHBIX TOJIBKO MONEPEYHBIMU pEOpaMu
KECTKOCTH, CIEAyeT cuuTaTh oOecriedeHHOH, eciau ycioBue (80) BBINOJHEHO C Y4ETOM
CIEAYIOLIMX U3MEHECHUM:

IpU BBIYMCICHUHM 3HaYeHUN oy 1o (opmynam (81) u (84) BMecTto 3HaueHUS /ef
MPUHSTA yIBOEHHAS BBICOTA CYKATOW 30HBI CTEHKH 2/ ;

upu a /he> 0,8 1 Oloc# 0 BBITIOTHEHBI IBE TPOBEPKH, MIPUBEICHHBIE B 8.5.5, B KOTOPBIX
IIPU OIPENIETICHUH C¢r TIO TabsuLe 16 u oy— no dhopmyie (81) BMecTo 3HaUCHUS for TIPUHATA
yIIBOEHHAs BBICOTA C3KATOM 30HBI CTEHKU 2/ .

3HAYCHUS Ty U Oloc,er CIAEAYET ONMPENENATh MO (PaKTUIECKUM pa3MepaM OTCEKa CTEHKH.

8.5.7 YcToMUMBOCTH CTEHOK 0alloK 1-ro Kilacca aCHMMETPUYHOTO JIBYTaBPOBOTO
cedeHus ¢ 060iee Pa3BUTHIM PACTSIHYTBHIM MTOSICOM, YKPETICHHBIX TOJIBKO IMONIEPEYHBIMU
pEOpamu KECTKOCTH, IPU OJHOBPEMEHHOM JCHCTBUH HANIPSHKEHUH O U T U OTCYTCTBUH
HANPSDKEHUR  Oloc CIEIYEeT CYUTATh 00ECIIEYCHHOM, €CTU BBIIIOJIHEHO YCIOBHE

950, (2—a+,/a2 +4p° )S 1, (85)

Oule
rne a=(o1-o2)/ o1; p=(oz/o) (7 w); oo — 1o popmyine (81).
31ech 01 ¥ O — CXKMMAIOIIEE U PACTATUBAIOIIEE HATPSHKEHHS Y PACUETHBIX TPAHUIIL
CTEHKH, IPUHUMAEMbIE COOTBETCTBEHHO CO 3HAKOM «ILTIOC» U «MHHYC» U
ompezaensemMsie o Gopmyie (78);
T W Tu—KacarelbHbIe
(83)cOOTBETCTBEHHO;

HamNpsDKEHUs, ompeaenseMble 1o  dopmynam (79) u

cor— K03 uIuent, onpeensiemMsli o Tabnuie 17 B 3aBUCUMOCTH OT Q.

Taonunga 17
a 1,0 1,2 1,4 1,6 1,8 2,0
Cer 10,2 12,7 15,5 20,0 25,0 30,0

8.5.8 VYcroitunBocTh CTEHOK Oajok 2-ro M 3-TO KJIaCCOB W3 OJHOPOAHOM CTaau U
OMCTaNBHBIX MIPU OTCYTCTBHHM MECTHOTO HAINpPsDKEHUs(Olo-=0) U ¢ colmoieHrneM TpeboBaHUH
7.3.1, 8.2.3 u 8.2.8 cnenyeT cuuTaTh 0OECIIEUEHHON MTPH BBHIITOJIHEHUH YCIOBUMA:

a) A OanoK JBOSKOCUMMETPUYHOTO JIBYyTaBPOBOI'O U KOPOOUYATOTro CEUeHUH

M | [Ryycheftu(r ap+ a)] <1, (86)
rie o — kodQuImenT, onpenenseMsiii mo Tadmune 18 (mpu = Q/Awuld,,, 1m0 8.5.1);
Taonuma 18

7 R 3Hauenus o npui,,, paBHOM
o 2,2 2,5 3,0 3,5 4,0 4,5 5,0 5,5

0 0,240 0,239 0,235 0,226 0,213 0,195 0,173 0,153
0,5 0,203 0,202 0,197 0,189 0,176 0,158 0,136 0,116
0,6 0,186 0,185 0,181 0,172 0,159 0,141 0,119 0,099
0,7 0,167 0,166 0,162 0,152 0,140 0,122 0,100 0,080
0,8 0,144 0,143 0,139 0,130 0,117 0,099 0,077 0,057
0,9 0,119 0,118 0,114 0,105 0,092 0,074 0,052 0,032

r — CJIeAyeT onpenenars no 8.4.5;
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0) 17151 GaJIOK ACHMMETPUYHOTO ABYTaBPOBOTO CEUEHHUS ¢ 00JIee Pa3BUTHIM CKATHIM
MOSICOM, YKPEIUIEHHBIX TOJIBKO MOMEepEUHbIMU pEOpamMH,

M/{[o1Anhi +0240(hw — hi)+4 h]ztwaRyW-i‘ hytw(hw — 2h1) RJZ,W — 312 2t <1, (87)
IZie O1, O2 — HAIIPSDKEHHSI B CHKATOM M PacTAHYTOM IOSICAXCOOTBETCTBEHHO, €CIIU O12Ryr
WIHO22R)f, TO cienyeT IPUHUMATh COOTBETCTBEHHO 01 = Ry Win 02 = R,

B Boipaskenuu (87) BBICOTY CXKATOW 30HBI CTEHKU /1 CIEIYET OMpeAeIsaTh o Gopmyie

hi =Aw/ 2 tw) + (Apo: — Asio1) / (2 twy/ Rjyw — 372%).(88)

3navyenus M u Q cieayeT BBIYHUCIATH B OTHOM CEUCHHH OalKu.

8.5.9 Crenku 6ayiok cieayeT yKpervIsTh MONepeYHbIMU PEOpaMu KECTKOCTHU:

B 6ankax 1-ro Kaacca, ecii 3HaUYCHHE yCIOBHON I'MOKOCTH CTEHKH A, peBbImaet 3,2 —
IpU OTCYTCTBMM HOJBM)KHOM Harpys3ku Ha mosce Oanku wiu 2,2 — NpU HaJIWYMM Takou
Harpys3Ku;

B Oankax 2-ro ¥ 3-T0 KJIacCOB — MPH JIOOBIX 3HAYCHUSAX YCIOBHOU I'MOKOCTH CTEHKH Ha
y4yacTKax JUIMHBI Oalku, IJe YYMTHIBAIOTCA IUIaCTUYECKHE JIedopMalyi, a Ha OCTaJlbHBIX
ydacTKax — Kak B Oaskax 1-ro kiacca.

Paccrostnue Mexay nonepedyHbIMU pEOpaMu HE JOJIKHO MIPEBBILIATD 2/ IPU
Aw>3,2 u2,5hs npud,<3,2.

Jlna Ganok 1-ro kimacca yBeIMYMBATh 3TU PACCTOSHUA 10 3HAYEHUS 3/ier ClieyeT Mpu
YCIOBUH, YTO YCTOHYMBOCTH OalKd U CTEHKH oOOecriedyeHa BBINOJIHEHUEM TpeOOBaHUM
nepeuncieHus a) wim 0)8.4.4, ecnin Ay, He NPEBHIIIACT 3HAYCHMil, ONPEIENIEMBIX IIO
dopmyne (71).

[Toepeunpie péOpa KECTKOCTH CIIEAYeT YCTAHABIMBATH B MECTaX IMPUIIOKCHUS
HEMOBMKHBIX COCPEIOTOYEHHBIX HaIpy30K U Ha ONopax Oalok.

OtcyrcTBUE TOINEpEeUHbIX pEOEp HKECTKOCTU JOIKHO ObITh 0OOCHOBAHO PAacdyeToOM IO
8.2.2.

B crenke, ykperieHHOH TOJIBKO MONEpeYHbIMU pEOPaMu, IUPHUHA X BBICTYIAIOIIEH
yactu b, nomwkHa ObITh He meHee (A, / 30 + 25) MM —iist mapHoro pedpa, He meHee (h,, / 24
+ 40) MM —1i1 OJHOCTOpPOHHEro pedpa; TonumMHa pedpa f- JObKHA ObITh He MeHee 2
brJRy/E.

[Ipy ykpermsieHuH CTE€HKH OIJHOCTOPOHHMMHM IONEPEYHBIMU pedpamMHu MKECTKOCTU U3
OJIMHOYHBIX YTOJKOB, MPHUBAPUBAEMBIX K CTEHKE II€pOM, MOMEHT MHEPLHHU TaKoro peodpa,
BBIUMCIISIEMBI OTHOCUTENIBHO OCH, COBMAJarouieil ¢ Omrkaiieil k pedpy rpaHblO CTEHKH,
JIOJKEH OBITh HE MEHbIIIE, YeM Ul apHOro pedpa.

8.5.10 Tlomepeunoe pedOpoO KECTKOCTH, PACIOJIOKEHHOE B MECTE MPUIIOKECHUS
COCpPEIOTOYEHHOW Harpy3ku K BEpPXHEMY IIOSCY, CIEQyeT NpPOBEPSATh pacd€ToM Ha
YCTOMYMBOCTB: JIBYCTOPOHHEE PeOpO — KaK IIEHTPAIbHO CXKATYIO CTONKY, a OTHOCTOPOHHEE —
KaK CTOHKY, CKaTyl0 C SKCLIEHTPUCUTETOM, PAaBHBIM PACCTOSIHUIO OT CPEAMHHON IJIOCKOCTH
CTEHKHU 10 LIEHTPA TSHKECTH PacdE€THOro ceueHus croiiku. IIpm aTom B pacdy€rHOEe ceueHue
CTOWKHM HEOOXOJIMMO BKJIIOYATh CeueHue pedpa jKECTKOCTH U MOJIOCHI CTEHKH HupuHoi 0,65
twy/ E /Ry,C KaX[I0l CTOPOHBI peOpa, a pacuETHYIO IIMHY CTOMKH CIIENyeT IPUHUMATh PaBHOK
pacueTHOH BBICOTE CTEHKU /fief .

8.5.11 Crenku Oanok l-ro kjacca, y KOTOPbIX TMpH JEHCTBUUM HOPMaJbHBIX
HANpsDKEHUN o 0T M3ruba ycTOMYMBOCTH HE 00ECIeUeHa, a Tak)Ke MPU 3HAYEHUAX YCIOBHOM
rHOKOCTH CTEHKHA,, > 5,5\/Ry/o(rne o— HampsKeHHe B CXKaTOM MHOsCe Oalkwu), CleayeT
YKPEIUIATh MPOAOJIBHBIM  pedpoM  KECTKOCTH, YCTaHABJIMBAEMBIM JOMOJIHUTEIBHO K
HoTepeyHbIM pEdpam.

8.5.12 B creHke OalKku CHMMETPHYHOIO JBYTaBpOBOTO ceueHus 1-ro Kkiacca,
YKpPEIUIEHHOM, KpoMe TMOIepeuHbIX pedep, OHON mapod HpOJONBHBIX pedep KECTKOCTH,
pPacIoJIOKEHHON Ha PACCTOSHWM /1 OT  TpaHMIBI CXAToro oTceka (pucyHok 9), obe
IUTACTHUHKH, HA KOTOpBIE 3TO peOpo pa3lienseT OTCeK, CIeAyeT pacCUUTHIBATh MOPO3Hb:
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a) — Oasrka co C)KaTBIM BEpXHUM II05iIcOM; 0) — Oainka ¢ pacTSHYTHIM BEPXHUM IIOSICOM

Pucynok 9 — Cxema 6ajku, yKperieHHOi#l monepednsivu (3)
U MPOI0JbHBIMU (4) pedpaMu KeCTKOCTH

a) IUTACTUHKY 1, pacnoyio’KeHHYI0 MEXKIY CHKAaThIM IOSICOM U MPOJIOJIBHBIM pedpoM, I0
dbopmyre

i [07/ Ocr1 t Oloc / Oloc,er,l t+ (17/ Tcr,l)z] <1, (89)

7/(’
31€Cb 3HAYEHUS O, Oloc,T CIEIYET ONpPENeATh COrJacHO TpeboBaHusM 8.5.2, a 3HaYeHHUs
Ocr,1 HUOloc,cr,l — IO q)OpMy.HaMI

pH Oloc =0
Gt = —10 By (90)
Y Sm/n, B

rae A1 = (h/tw) /R, /E;

npu O 0 U =a/ <2 (npu (> 2 cneayeT NPUHUMATD ) = 2)

L Ry on

Ocrl = =
1=k /b, A’

R
Oloc,cr,1 = l//(1:24 + 05476;!1)1_;’ 9(92)
(24
raey=(u+ 1/ wyud o= (a/tw)/R,/E; (93)

Ter,] — KDUTUYECKOE HAIIPSDKEHUE, KOTOPOE CIIEIyeT ONpeaenTh o gopmyie (83) c
MI0JICTAHOBKOM B HEE€ pa3MepoB MPOBEPSIEMOM MITACTHHKHY;

0) MIaCTUHKY 2, pacHoJI0KEHHYIO MEX/y IPOJ0IbHBIM PEOPOM U PACTSIHYTHIM MOSCOM,
— 1o ¢opmyIe

Ve

+( ) <1, (94)

cr,2 o-loc,cr,Z Tl'r,z

1 [a(l—zhl/he,)+ Cur |z
(2

rie 0 WU 7— HalpsHKEHUs, onpeensieMble 108.5.2;
5,43 Ry
(05—h /h,)"

Ocr2 = (95)
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npu L= (h2/tw) \JRy/E;  (96) Oloc,2 — HaNIpsKEHUE, B 3aBUCUMOCTH OT TOTO, K KaKOMY
nosicy

IPUJIOKEHA HArpy3Ka: K cKaroMy (CM. pUCyHOK 9,a) npunumaercs paBHbIMO,4 Ojoc
(3IICCB Oloc

CJIeMyeT OMpeeNsaTh COraacH08.5.2); K pacTAHYTOMY (CM.pUCYHOK 9,0) — Gloc2 =0Oloc;
Oloc,cr2 —“HATIPSDKEHUE, onpeensemoe 1o Gopmye (82), rae ¢c1 u ¢z CIAeAyeT ONpeesTh

COOTBETCTBEHHO 10 Tabymie 14 npu p=0,4 uno tabmune 15 mpud= 1, 3ameHss
3HaueHUe /s 3HaUCHUEM (her— h1);
T.r2 — HANIPSDKEHHUE, ompeenseMoe 1mo ¢popmyie (83) ¢ moCTaHOBKOM B HEE pa3MepoB

MIPOBEPSAEMON TUIACTUHKH.

8.5.13 IIpomexyrounsie peOpa, pacloNOKEHHBIE Ha IJIACTUHKE | MEXIy CKaThIM
MOSICOM U TIPOJIOJIBHBIM peOpoM, CIIEyeT JOBOJIUTH JI0 MPOA0IBHOTO pedpa (pucyHok 10).

B sTrom ciywyae pacuer macTuHKH 1 cienyeT BBINOJHATH 1Mo Gopmynam (89) — (93), B
KOTOPBIX BEJIMUYMHY @ CIIEYET 3aMEHSTh BEJIMUMHON a1, TJI€ a1 — PACCTOSHUE MEXAY OCSIMU
COCEIHMX IPOMEKYTOUHBIXpEOep (cM. pucyHok 10). Pacuér mmactuHkn 2 ciemyet
BBITOJIHATH MTONEPEUnCIIennin0)8.5.12.

| F
% |c}193/ ;M/SEIISIZ | <

a [ a; { a
AL LR
G, G,

(6,6 = 040,71 |

Ill
~

oo

I,
w

Pucynok 10 — Cxema 0aj1kH, yKpeIUIeHHOU nonepe4yHbiMHu (3), mpoaoabHbIMU (4)
U NPOMEKYTOYHBIMH (5) pedpaMu KeCTKOCTH

8.5.14 TlpoBepky yCTOMYMBOCTH CTEHOK OalOK aCUMMETPUYHOrO ceueHus (c Ooiee
Pa3BUTBHIM CXKATBHIM IOSCOM), YKPEIUIEHHBIX MOMEPEYHBIMU PEOPAMU U MAPHBIM MPOOJIbHBIM
pedpoM, pacroyioKEHHBIM B CXKATOW 30HE, CIeAyeT BBIMONHATH Mo dopmynam (89) u (90);
npu 3toM B dopmynax (90), (91) u (94) cnemyer 3aMeHUTH OTHOLIEHUS hi / heHa
u-i, a B dopmyne (95)(0,5 — hi/ he) crnenyerzameHuTs Ha[o1/( 01 — 02) — hi /
26, h,
hel, TAE ©0» — KpaeBoe pacTAruBarollee HalpsbkeHHue (co 3HakoM "MuHyc') y pacuéTrHoi
TPAHMIIBI OTCEKA.

8.5.15 Ilpu ykpemyeHuu CTEHKH MONEepeyHbIMH PEOpaMH M MApHBIM MHPOAOIbHBIM
peOpoM JKECTKOCTH MeCTa PaCIOI0KEHNUS U MOMEHTBI HHEPIIMK CEUEHHUM 3THX pEOep AOIKHBI
YIOBIIETBOPATH TpeboBauusM 8.5.9 u dopmynam Tabnuisl 19.

Tabauma 19
MowmeHT nHepuuupedpa
h, MPOAOJIBLHOTO (/1)
h , MOTIEPEYHOTO npeJenbHoe
(1) Tpebdyemoe MHUHHAMAJILHOE MaKCHMaJbHOE
0,20 (2,5-0,5 al he) at), | her 1,5kt Ther t,
3 3 3
0,25 >3 het), | (1,5-04a/ hep) a’t’, ] her 1,5kt 8,5he t,
0,30 1,5kt - -
[Ipumeuanue — [lpu BerunciaeHun I4TIPOMEXYTOUYHBIC 3HAYCHHUS /i; / Nof CTIGYET ONPENENATh JTUHEHHOM
UHTEPIOJISIHCH.

[Tpu pacnoyiokeHUH MPOJIOJILHOTO U MONEPEeYHbIX PEOEp KECTKOCTU C OJHOU CTOPOHBI
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CTEHKH MOMEHTHI MHEPLUH CEYCHUH KaXXJ0T0 M3 HUX CIEAYET BBIYUCIATH OTHOCHTEIBHO OCH,
coBMajaomueil ¢ Ommkaiiieil Kk pedpy rpaHblO CTEHKH.

8.5.16 Ilpu 3Ha4eHUAX YCIOBHOM I'MOKOCTUCTEHKHUA,,>6,/R,, /06aNKn CHMMETPUIHOTO

JIBYyTaBPOBOT'O CEYCHMsSI MPOCKTUPYIOT Kak Oaliku 2-ro Kjacca ¢ TMOKUMHU (HEYCTONYHBBIMU)
CTEHKaMU COIVIACHO MpaBUJIaM IPOEKTUPOBAHUS CTAJIbHBIX KOHCTPYKIUH.

8.5.17 Y4acTok CTeHKH OAIKMHAAO0TIOPOUCIIEyeTPACCUMTHIBATh HA YCTOMYMBOCTh
MPHUIICHTPAILHOM CXKATHH W3 IUJIOCKOCTH Oallki KaKCTOHKY, HArpy»XEHHYIO OIOPHOMI
peaKkuuen.

[Ipu ykperuieHHMH CTE€HKH OajKud OMNOPHBIMU pedpamMHu >KECTKOCTH C IIMPUHOM
BEICTYHatonie yactu b, (bae menee 0,505 , 37Mech bs— MUMpUHA HUKHETO Tosica Oanku) B
pacu€THOE Ce4YeHHE STOM CTOMKM CleqyeT BKJIIOYaTh CEUYEHHE OMOPHBIX pedep U MOJOCHI

CTeHKH IMPUHOK He 6onee 0,654,/ E /R, ¢ xax10¥# CTOpOHEI pebpa.

Tonmuna onopHoro pedpa *ECTKOCTH # NOJKHA ObITh He MeHee 3 by /R, /E, rne b~
LIMPUHA BBICTYNAIOIIEH YaCTH.

PacuérHyro mumHY CTOMKM ClleqyeT NPUHHUMATh PAaBHOM Pac4eTHOM BBICOTE CTEHKHU
Oanku her.

Hwxaue Topubl onopHbix pédep (prucyHok11) momKHBI OBITH OCTPOTaHbI JIHOO TUIOTHO
IPUTHAHBl WIM NPUBApEHbl K HIOKHEMY noscy Oanku. HampsikeHus B 3TUX CEUEHUSX HpU
JEHCTBUM OMOPHOM peaklUu HE JOJIKHBI MPEBBIIATh PACUETHOTO CONPOTUBIICHUS CTajlH: B
nepBoM cirydae (cM. pucyHok 11,a) — emaruro R, ipu a< 1,5 ¢ u cxatuto R, ipu a>1,5¢; BO
BTOPOM cilyyae (CM. pucyHoK 11,0) — cmstuio Rp.

a) 5)

a# I

t

a) — B TOPIIE C IPUMEHEHUEM CTPOXKKH; 0) — yAaeHHOTO OT TOpIia
C IUIOTHOW MPUTOHKON WITH MPUBAPKON K HUHKHEMY IOSICY
Pucynok 11 — Cxema onopHoro pedpa kecTKOCTH

CaapHble HIBBI, MPUKPEIUISIONIME OMOPHOE Pedpo K HUKHEMY HOACY Oalku, cienyer
paccYUTHIBaTh Ha BO3JEHCTBHE ONIOPHOM PEAKIIUN.

[Ipu oOTCyTCTBMM OINOPHBIX pedep >KEeCTKOCTH (B NPOKAaTHBIX Oankax) pacueTHOe
CeYeHHEe CTOMKH — I10J10ca CTEHKH IIMPUHON, paBHAas JJIMHE y4acTKa ONUpaHUsl OalKu.

8.5.18 YcTONYMBOCTH CXKATBIX MOSACOB CIIEAYET CUMTATh OOECIIEUEHHOM, ecliu

ycloBHAsT THUOKOCTh cCBeca nosica):f = (bes/tr)\/Ryf/E wmu  mosicHOTO JII/ICTaZfl =
(bs/tr){/Ry/EGanox 1-ro kmacca, a Takke OMCTaIBHBIX 2-TO KJIAacca HPH BBHIIOJHEHHH
TpeboBanuit  7.3.7,8.2.1 m 8.2.8 He mpeBbIIACT MNPEAEIbHBIX 3HAYCHHM /Tuf ():uf'l),

ofpeneNsieMbIX 1o GopMyIaMm:
JUIsl cBeca MoJKu (06e3 okaliMIIeHHs U 0TTn0a) IBYTaBpOBOTO CEYCHUS

Aur = 0,5/R, [0 ; (97)
JJIA ITOSICHOT'O JINCTA Kopo6anor0 CCUCHUS
Ausa = 1,5yRys /0. . (98)
3,[[601: Oc — HAIIPSAPKCHUEC B C)KATOM ITOSICC, OIIPEACIIICMOC 10 (bopMleaM:
AJI1 OAHOPOJAHOI'O CCUCHUA
Oc =M (Wancye ) v e =M/ (Wincye ) + My | (Wynye )
IS 6I/ICT AJIbHOT'O CCUCHUS
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0. =R/ 3(1—4a') vmu o= Ryw/ \J3(1—4a") + M, (Wnye),
rae o' — 3HayeHus o w3 Tabmusl 18 npu 7= 0;
eciu o->R)y, TO cienyeT NIpUHUMaTh o= R)y.

8.5.19 YCTOMYMBOCTD CIKATBHIX MOSCOB CIEAYET CUATATh OOCCIICYCHHOM, €CIIN YCIIOBHAS
ruOKOCTh CBeca CXaToro IMosica WM MOSICHOTO JHCTa 0ajlok 2-ro W 3-ro KJIacCoB W3
OJIHOPOJIHOM CTaJIM TPH BBIMOJHEHMH TpeboBanmii 7.3.7, 8.2.3 u 8.5.8 He mpeBwImaeT
TIpe/IeNbHbIX 3HAUCHUH A, f(/’fu £,1)» OTIPENENAEMBIX TIpH 2,2 <Auw< 5,5 1o hopmymam:

JUIsl cBeca MOJIKM (0e3 okaiimiieHus U 0Tru0a) IByTaBpOBOI'O CEUEHUS

Aup = 0,17 +0,061,,,; (99)
_ IJIA ITOSICHOT'O JEI/ICTa K0p06an0F0 CCUCHUS
Aup1 = 0,675+ 0,152y, (100)

Mpu Ay, < 2,2umnly,,,>5,5 caeayer NpuHEMATh Ay, = 2,21miA,,,= 5,5.

8.5.20 B cnyuae okaiimiieHus WM OTru0Oa IOJKHU (CTEHKH) cedeHUs (pPUCYHOK 5),
pasmepoMae> 0,3 bey W TOMUMHOWS> 2daen/Ryr/E, 3Hauenus /Tuf, ompesensieMble 0
dopmynam (97) u (99), nonyckaercst yBenuuuarh B 1,5 pasa.

8.6 Pacuer omopHBIX IJIMT

8.6.1 Ilnmomiame cTampHOW OMOPHOM IUIMTHI JOJDKHA YAOBJIETBOPATH TPEOOBAHUSAM

pacuéra Ha MPOYHOCTh (DyHAMEHTA.
[lepenaua pacyeTHOTO YCHJIMS HA ONOPHYIO IUIMTY MOKET OCYIIECTBISITHCS depe3

(dpe3epoBaHHBIN TOPEI] UK Yepe3 CBAPHBIC BB KOHCTPYKIIMH, ONUPAIOIICHCS HA TTUTY.

8.6.2 TonmuHy OMOPHOW TUIMTHI CIEAYET ONPEACNISITh PACUETOM HAa M3TUO TJIACTUHKH
o popmyse

1=/ 6Mmax /Ry Ve, (101)

r71e Myax— HauOOJIBIIMI W3 U3TUOAIOIIUX MOMEHTOB M, IEHCTBYIOIIMX HA TOJIOCE

€IMHUYHON MIMPUHBI PA3HBIX YYaCTKOB OMOPHOH TUTUTHI M OTPEACIISIEMbIX

noopMynam:

JUTS KOHCOJIBHOTO YYacTKa IJTHTHI

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

IUTSL y9acTKa TUTATBI, ONIEPTOTO HA YETHIPE CTOPOHBI B HAIIPABICHUH KOPOTKOU H
JUIMHHON CTOPOH COOTBETCTBEHHO

M, = auqa*; Ms= oqa; (103)
JUISL Y9ACTKA TUIATHI, OTIEPTOTO 110 TPEM CTOPOHAM
M= osq(d;) 2, (104)

JUISL y9acTKa IUINTHI, OTIEPTOrO Ha JBE CTOPOHBI, CXOSIIHECS IO/ YoM, 1o (opmyre
(104), npuHuMast mpu 3TOM d; — IUaroHaib NPsMOYTOJIbHUKA, a pa3Mep a1 B Tabnuie E.2—
pPacCcTOSIHUEOT BEPIIMHBI YTIIa 10 JHAarOHAIH.
3nech ¢ — BbUIET KOHCOJIBHOTO Y4acTKa IJIUTHI;
ar, o2, a3 — KOd(POUIHEHTH, 3aBUCSIINE OT YCIOBHIA ONIMPAHUS M OTHOIICHUST pa3MepoB

CTOPOH Yy4YacTKa IUIUThI U IpUHUMaeMble cornacHo tabnuue E.2 (npunoxenue E);

g— peakTHBHBIN OTHOpP (pyHIAMEHTa MO pacCMaTPUBAEMbIM yJaCTKOM ITUTHI

Ha €JIMHHITY TUTOINAIH TUTHTHI.
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9 Pacuer 3JIeMEHTOB CTAJIbHBIX KOHCTPYKIMH NMPH JeiCTBUMN
MPOI0JIbHOM CHJIBI C U3rHOOM

9.1 PacyéT HA MPOYHOCTH IJIEMEHTOB CIJIONIHOTO CEYEeHUs

9.1.1 Pacu€r Ha TMNPOYHOCTH, BHEIEHTPEHHO CXKATBHIX (CXKATO-U3THOAEMBIX) U
BHELIEHTPEHHO pAaCTSHYThIX  (pacTAHYTO-U3rMOAEMbIX)  AJIEMEHTOB U3  CTald  C
HOPMATHBHBIM COHPOTHBIEHHEM Ry,< 440 H/MM?, He 0BEpralomuxcsi HEMoCcpeACTBEHHOMY
BO3/CUCTBUIO JUHAMUYECKUX HATPY30K, Npu HampspkeHusx < 0,5R; u o = N/A,> 0,1R,
CJIEZyeT BBIIOIHATD 10 (hopmyIie

n
M
(L) L M n y + 5 <1, (105)

AnRyYc CxWxnminRyYc CyWynminRyYc W wnminRyYc o

rae N, M, u M, , B-abCOJIOTHBIE 3HAUEHUSI COOTBETCTBEHHO MPOJOJILHOM
CHUIBL, U3TUOAOLITIX MOMEHTOB M OHMMOMEHTa IpU HauOO0JIEeHEOJAarONpUsITHOM HX
COYETAHUH;

R, Cx,Cy— KOIPOUIMESHTHI, MpUHUMaeMble cortacHo Tabmuie E.1 (mpunoxkenue E).

Eciu o = N/A4,£ 0,1R,, dopmyny (105) cremyer mpuMEHSATh MPHU BHIMOIHEHUH
TpeboBanuii 8.5.8 urabmuie! E.1 (mpunoxenue E).

Pacuér Ha mpPOYHOCTH 2IEMEHTOB B CIlIydasX, HE MPEIyCMOTPEHHBIX PacyéToM IO
dopmyne (105), craenyeT BBITOIHATH 1O popmyre

(N / AntMy y/ L tMy X/ L+ B @/ Lon ) | (Ryye) <1, (106)

I/IeX, ) — PaCCTOSIHUSI OT IJIaBHBIX OCEH 10 pacCMaTpUBAEMOM TOYKU CEUYCHUS.

9.1.2 Pacuér Ha IPOYHOCTh BHELIEHTPEHHOCKATHIX (CKAaTO-U3rNOAEMbIX ) FIIEMEHTOB T10
dopmyne (105) BbimonHATH HEe TpeOyeTcs NMpHU 3HAYEHUH MPHUBEACHHOTO OTHOCUTEIHHOIO
skcueHTpucurera me< 20 (9.2.2), oTcyTcTBMU OCHabJE€HUS CEUEHUS M OJUHAKOBBIX
3HAYCHHUAX MW3rHOAIOMIMX MOMEHTOB, IPHHHMAeMbIX B pacdyérax Ha NPOYHOCTh W
YCTONYUBOCTb.

9.1.3 BHeueHTpeHHOCKAThIE (CIKATO-U3rnOaeMble) 3JIEMEHTBI U3 CTAJIM C HOPMATUBHBIM
CONpPOTUBIEHUEM Ry> 440 H/MM?, ¢ HeCHMMETPHYHBIMM CEYEHHSMHM OTHOCHTENHHO OCH,
NEPIEeHIUKYIIPHON K IIIOCKOCTH M3rnoda (Hanpumep, ceuenus Tunos 10, 11 nmo tabnune /1.2),
clleflyeT MpOBEpATh Ha MPOYHOCTh PACTSIHYTOI'O BOJOKHA CEYEHHs B IUIOCKOCTH JeHCTBUSA
MOMEHTa 10 opMyiie

N M

An SWin

Yu
RyYc
rac VVm — MOMCHT COHpOTI/IBJ'IeHI/ISI CCUCHUA, BBI‘IPICJ'IGHHI:IfI JJIA paCTSIHYTOFO BOJIOKHA,
0 — k03¢ $uUIMeHT, onpeenseMbli o Gopmyie
5=1-0,1 NA*/(4R). (108)

<1, (107)

9.2 PacyéTt HA yCTOWYUBOCTH 3JIEMEHTOB CILIOIIHOTO CeYeHUs

9.2.1 Pacuér Ha YCTOWYMBOCTh BHELEHTPEHHOCKATHIX  (CHKATO-M3THOAEMBIX)
AIIEMEHTOBIPHU JEHCTBUM MOMEHTA B OJIHOM M3 IMIaBHBIX MJIOCKOCTEH ClielyeT BBIIOJIHATH KaK
B 9TOH IUIOCKOCTH (TJIocKas (opMa moTepu YCTOHYMBOCTH), TaK M M3 3TOW IJIOCKOCTH
(u3rubHO-KpyTUIIBbHAS (hOpMa NOTEPH YCTOMUMBOCTH).

9.2.2 Pacuét Ha yCTONYMBOCTH BHEIICHTPEHHOCKATHIX (CIKATO-U3TUOAEMBIX) TIEMEHTOB
MOCTOSTHHOTO ceYeHHs (KOJIOHH MHOTO3TaXHBIX 3/IaHUN — B Ipelenax 3Taxka) B IJIOCKOCTH
JENCTBUS MOMEHTA, COBINAJAIONIEH € IJIOCKOCTBIO CHUMMETPUH, CIEAYET BBINOIHATH IO
dbopmyie

N/(@eARyy:) < 1. (109)
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B ¢dopmyne (109) xodpduUMEHT YCTOMYMBOCTH MPU CKATUH C U3THOOM (o, CIEIYET
ompenenaTs mo Tabmune /.3 B 3aBUCHMOCTH OT YCIOBHOH TMOKOCTH A U NPUBEIEHHOTO
OTHOCHUTEJIBHOTO SKCHEHTPUCHUTETA Mef, OTIPENEIIEMOro o (hopmyie

Mef = MM, (110)

rjae 17— Kod(PPHUIHMEHT BIUAHUSA (HOPMBI CEUCHHUS, OnpenesieMblii no Tadmuue /1.2
(mpunoxenue /),

m = eA/W. — OTHOCHUTEIbHBIN SKCHEHTPUCUTET (31echb e = M/N — SKCIEHTPHUCHUTET, NPH
BBIYUCIICHIUH KOTOPOTO 3HaueHust M u N clieayeT NpuHUMaTh coriacHoTpeOoBanusm 9.2.3;

W. — MOMEHT COIIPOTUBIICHUS CEYEHUS, BBIYMCICHHBIN /I HanboJjee cKaToro

BOJIOKHA).

[Tpu 3HaueHusx me> 20 pacder ciaeayeT BBINOJHATH KakK Ui U3rHOaeMbIX 3JIEMEHTOB
(paznmens).

9.2.3 PacuérHble 3HauYeHUsS NPOJOJbHON cuiibl N W u3rubaromero MomeHta M B
AJIEMEHTE ClIeyeT NPUHMMATh JUIsl OJHOIO M TOrO K€ COUYETaHWsl Harpy3ok M3 pacyéra
CUCTEMBI 110 HeZIeOPMHUPOBAHHOM cXeMe B MPEANOI0KEHUN YIPYTUX AepopMaliuii cTaiu.

IIpu 5TOM 3HaueHuss M cienyer IPUHUMATh PABHBIMU:

JUISL KOJIOHHBI TOCTOSTHHOTO CEYEHHsI PAMHON CHUCTEMbl — HAWOOJbLIEMY MOMEHTY B
npejienax AJIMHbI KOJIOHHBI,

JUTSL CTYTIEHYaTOW KOJIOHHBI — HanOOJIbIIEMy MOMEHTY Ha JITMHE Y4acTKa MOCTOSHHOTO
CEUEHUS;

JUISL KOJIOHHBI C OJIHUM 3alleMIIEHHBIM, a JAPYTUM CBOOOJHBIM KOHIIOM — MOMEHTY B
3a/leJIKe, HO HE MEHEE MOMEHTa B CEUEHUH, OTCTOSIEM Ha TPEeTh JUIMHBI KOJOHHBI OT
3aJIeNIKH;

JUIL CKATBIX TOSICOB (pepM M CTPYKTYPHBIX IUIMT, BOCIPHUHHMAIONINX BHEY3JIOBYIO
MOMEpPEYHYI0 Harpy3Ky, — HauOOJbIlIeMy MOMEHTY B Ipeleiax CpeAHe TpeTH UIMHBI
IIaHEJIU Tosica, ONPEENIIEMOMY U3 pacuéTa nosica Kak ynpyroi Hepa3pe3Hou Oaiku;

JUTSL COKATOTO CTEPXKHS C IMIAPHUPHOOMEPTHIMU KOHIIAMH M CEYEHUEM, UMEIOIIUM OJIHY
OCbCUMMETPHH, COBNAJAIOUIYI0 C IUIOCKOCTbIO M3rH0a, — MOMEHTY, OIpeAeIsieMOMYy I10
dbopmynam Tabmuubl 20 B 3aBUCUMOCTH OT OTHOCUTEIIBHOTO SKCUEHTPUCUTETAM max = MimaxA/
(NW.) n npunumaemomy paBHbIM He MeHee 0,5 Miyax.

Taonuma 20
OTHOCUTENbHBIN MowmeHT M TpHu YCIIOBHOH TMOKOCTH CTEPIKHS
9KCIEHTPHCUTET = -
Mo A<4 >4
Mypax< 3 M = Miyg— 0,250 Myar — M) M= M,
3 <mmax< 20 M = M +(Mpma— 3 Mupax — M) / 17 M= M+ (Mpmax — 3)(Mumax— M1) / 17

Obosnauenus, npunsmole 6 mabauye 20:

Minax — HanOoIbIIMiT N3TNOAIONINIT MOMEHT B TIpEJeNax JAIHHBI CTePXKHS;

M\ — nanbonbmuii n3rndaronmit MOMEHT B TIpeJieax CpeIHel TPEeTH JUTMHBI CTePXKHS, IPUHIMAEMbIH PaBHBIM He
meree 0,5 Muas ;

M> — m3rMOArOIIMH MOMEHT, IPUHMUMAEMBIH PABHBIM M NPH Mmax< 3 u A< 4, no He menee 0,5 Munax.

JInst cxaThIX CTEp)KHEW JABOSIKOCUMMETPUYHOTO CIUIOIIHOIO CEYEHHsI € IIapHUPHO-
ONEPTHIMU KOHILIAaMH, Ha KOTOPBIX MAEMCTBYIOT H3TrMOArolIMe MOMEHTHI, 3HAYEHHUE Mef,
HEOOXOaUMOE JJisl ONpelneieHus ¢,  CleAyeT MNpUHUMATh corimacHo Tabnume JI.5
(mpunoxenue ).

9.2.4 Pacuér Ha YCTOWYMBOCTH BHEIICHTPEHHOCKATHIX (CIKATO-M3THOAEMBIX )
CTEP)KHEH CIUIONTHOTO MOCTOSIHHOTO CEUEHHUs, KpoMe KOpoOUYaToro, U3 TIOCKOCTH JEHCTBUS
MOMEHTa TpH HU3TM0E WX B IUIOCKOCTH HamOomblieh xk&ctkoctu ([>1)), coBmamaromen c
MJIOCKOCTHIO CHMMETPHH, a TAKXKE IIBEJJIEPOB CIIEAYET BBIMOIHATH 1O opMyIie
N/ (cpARyy) < 1, (111)
riae ¢ — kKo UIMeHT, onpeaensieMblil coriacHo TpeboBanusam 9.2.5;

@ — K03(pPUIHMEHT yCTOMUNBOCTH MPU LIEHTPAIBHOM C3KaTUH, OIpeesieMblit
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corjacHo TpeboBanusam 7.1.3.

9.2.5 Koadpdunuent ¢ B popmyne (111) cnexyeT onpenensTs:Ipu 3HAYCHUSIX 11,< 5
o ¢popmye
c=0 1+ am) <1, (112)
rae o, S —kodhdUIMeHTsl, onpeaensemMbie o tadumie 21;

npu 3HaueHusx m,> 10 mo popmyne
c=1/+mxp/ @), (113)
rae @, — KO3PPUIUEHT YCTORIMBOCTH TIPU U3TUOE, OTIPEAeIIAeMbIi COTIIACHO TPEOOBAHU M
8.4.1 u mpmnoxxennroK Kak st 6Ky ¢ ABYMs U 00Jiee 3aKpeIUICHUSIMH CHKATOTO TI05ICa;
npu 3HaueHusx S5 <m,< 10 mo popmyie
c=cs(2-0,2my)+ci0(0,2 me—1), (114)
rAe CleayeT OonpenessTh: ¢s — o ¢opmyne (112) mpu myx=5; cio — o dopmyse (113) mpu my
= 10. 3gece my = (My/ N) (4 / W — OTHOCUTEIBHBIH SKCUEHTPHUCUTET, rae M
cieayeTnpuHuMarh 1o 9.2.6.

[Ipu rubkoctu /Ty> 3,14 xkosdduiueHT ¢ He AOMKEH MPEBBINIATh 3HAYCHUU Cpax,
ompenesieMbIX Mo NpuioxkeHuto [I; B ciaydae, €clid ¢>Cmax, B Gopmynax (111) u  (117)
BMECTO ¢ CJEAyeT NMPUHUMATH Cmax.

[Ipu 3HaUEHHUAX OTHOLIEHUS IIKMPHUHBI CeUeHus K ero Beicote MeHee 0,3 ko3 dunpent
¢ cieayeT NpuHUMaTh,paBHbIM  0,3.

Taonumga 21
Tun 3HaueHust KO3 PHUIHEHTOB
ceye- CxeMma cedeHust a npu S 1pu
HHS U 9KCLEHTPUCHUTET m< 1 1 <m< 5 /TySS 14 Zy> 3,14
y <
T v
1 xX—i X
y
y y
© ©
x— X
2
y y 0,7 0,65+ 0,05 m 1
) VPP,
J
)
X— l— X
3 _’_
y
Yy y
4 © ® 1-0,3 b/n | 1= (0,35-0,05mx) /1y 1 1= (1= \ (Dc/§0y )Q2L/N-1);
x— X
5 > p=1npub/[<0,5
Obosnauenus, npunsimole 6 mabauye 21:
I v > — MOMEHTBI HHEPIMH OOJIbIIEeH M MEHBIIE OJIOK OTHOCHUTEIBHO OCH CHMMETPUH
CEYCHHUSI ) - ) COOTBETCTBEHHO;
@ — 3Hauenme @, npn A, = 3,14.

9.2.6 Ilpu ompeneneHUN OTHOCUTEIBHOTO AKCLUEHTpUcUTETa myx B popmynax (112) —
(114) 3a pacuérHblif MOMEHT M, cieayeT MIPUHUMATh:

JUIS CTEp)KHEH C KOHIIAMM, 3aKpeIUIEHHbIMU OT CMELICHHUS MepHeHANKYISIPHO
IUIOCKOCTH JAEWCTBHSI MOMEHTa, — MaKCHUMaJbHBII MOMEHT B IIpeeiax CpeAHEed TpeTH
JUTMHBI, HO HE MEHee TI0JIOBUHBI HAaMOOJIBIIEr0 MOMEHTA IO JITMHE CTEPKHS;
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JUIS CTEp)KHEH C OJHMM 3allleMJICHHBIM, a APYIMM CBOOOJHBIM KOHIIOM — MOMEHT B
3ajelIke, HO He MEHee MOMEHTA B CEYEHUH, OTCTOSIIIIEM Ha TPETh JUIMHBI CTEPIKHS OT 33]ICIIKH.

9.2.7 Pacuér Ha yCTOWYMBOCTh BHEIICHTPEHHOCKATHIX (CKATO-U3THOAEMBIX ) SJIEMEHTOB
JIBYTaBPOBOT'O CE€UYEHUSI, HEMIPEPHIBHO MOJIKPETICHHBIX BIOJIb OJHOW U3 TIOJIOK, CIEAYeT
BBINOJIHATS 110 NpHIIokeHuto XK.

9.2.8 BHeneHTpeHHOCKaThIE (CKaTO-U3rH0aeMbI€) JIEMEHThI TIOCTOSSHHOTO CEYEHMS,
n3rudaemMble B INIOCKOCTH HaMMeHbIIEH kecTkocTH ([,<Ix u ey# 0), cienyer paccUUThIBATh
no gopmyne (109), a npu rubkocti 4,>A, — TaKKe MPOBEPATh pacuEéTOM HAyCTOMYMBOCTH U3
IUIOCKOCTH JICHCTBHSI MOMEHTA KaK LIEHTPaIbHOCKATHIE 3JIEMEHTHI IO (hopmyIie

N/ (@pARyye) <1, (115)
rie ¢ — KOI(PQUIMEHT YCTOMYMBOCTU TMPH IIEHTPAJIBHOM CXAaTWUH, OIPEACIsIeMbIi
coryacHoTpeboBanusm 7.1.3.

ITpu A<A, npoBepKU YCTOMYMBOCTH U3 IUNIOCKOCTH JEHCTBUS MOMEHTA He TpeOyercs.

9.2.9 Pacuér Ha yCTOWUYMBOCTb CTEPKHEH CIUIOIIHOIO MOCTOSIHHOTO CeYeHMs (Kpome
KOpoOYaToro), MOABEPKEHHBIX CXAaTUIO W M3rMOy B JABYX IVIABHBIX IJIOCKOCTSX, IpU
COBIAJICHUUIUIOCKOCTH HauOOJbIeH XECTKOCTH ([:>1,) € TUIOCKOCTBIO CUMMETPHH, a TaKkKe
npu cedeHuu tuma 3 (cMm. Tabnuity 21) cienyer BBIIOIHATH MO (hopMyIie

N/(@ey A Ryye) < 1, (116)

e ey = 0ol 0,63 +0,44/c). (117)
31ech chneayeT OmpenessTh:

@ey — COTIIACHO TpeOoBaHUAM 9.2.2, npuHKUMas B GopMynax BMECTO m U
COOTBETCTBEHHO 71, U Ay;

¢ — coryiacHo TpeboBaHusm 9.2.5:

[Ipu BBIUUCIIEHUY 3HAYCHUS Mefy = My, JJIS CTEPIKHEH IBYTaBPOBOIO CEUYEHUS C
HEOJJMHAKOBBIMU NOJIKaMH KOA(QGHUIHUEHT 77 cieLyeT ONpeaeaTh Kak AJs CEYeHUs TUMa 8
o tabsmne /1.2 (mpwioxenue J1).

Ecnmu  mefy<mx, TO Kpome pacuéra mno Qopmyne (116), cimemyer mnpousBecTH
JOTIOJTHUTEIBHYIO IpoBepKy 1o opmynam (109) u (111), mpuaumas e, = 0.

Ecmu A>A4, , 1o kpome pacuéra mo c¢opmyne (116), cmemyer mnpousBectu
JIOTIOJTHUTENBHYIO MpoBepKy Mo (opmyie (109), npunumas e, = 0.

3Ha4YeHUs1 OTHOCUTENIbHBIX KCLEHTPUCUTETOB CIIEYET BBIYUCIATH IO (hopMysaMm:

my=ex A/ Wex; (118)
my=eyA [ Wey , (119)

rae Went We— MOMEHTBI CONPOTUBIIEHUS CEUEHHH 111 Han0oJiee CKaToro BOJIOKHA
OTHOCHUTEINIBHO OCEN X—X U ) —) COOTBETCTBEHHO.

Ecnu mimockocts HambombIel XECTKOCTH ceueHust crepxHs ([,>1,) He coBmamaer ¢
IUIOCKOCTBI0 CUMMETPHUH, TO PACUETHOE 3HAYEHUE My CIEAYET yBennuuBaTh Ha 25% (kpome
cedeHus tuna 3 no tabuuue 21).

9.2.10 Pacuér Ha ycTOMUMBOCTH CTEpXHEW CIUIOLUIHOIO MOCTOSHHOI'O KOpOOYaToro
CEUYEHHs NpU CKATUM C WU3THOOM B OJHOM WM B JABYX TIJVIABHBIX IIJIOCKOCTSIX CJEAYET
BBINOJIHATH 110 (OpMyJIaM:

N/ (@ex A Ryye) + My / (O Wymin Ryye) <1, (121)

T7I€ Qex, Pey — KOAPPUIMEHTH YCTOWYMBOCTH MIPH CHKATUU C U3THOOM, OTIpeiesiieMble IO
tabmure /.3 (mpunoxenue [1);

Cx, ¢y — KO PUIMEHTHI, MpuHUMaeMble o Tabnute E.1 (mpunoxenue E);

O , Oy — KOO(PPUIUEHTHI, OnpeensieMble o (GopMyIam:

&=1-0INA} /(AR) n8=1-0,INA /(4AR) (122)
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¥ npuHAMaeMble paBHbIME 1,0 puld,< 1 u /Tyé 1COOTBETCTBEHHO.

[Ipu omHOOCHOM U3rHOE B TUIOCKOCTH HambOombInel xectkoctu (1,>1,; M= 0) BMecTo
Qey CIIEYET IPUHUMATH ().

9.3 PacuyéTt Ha yCTOMNYNBOCTH 3JIEMEHTOB CKBO3HOI'0 CEYEeHHUS

9.3.1 Ilpu mpoBepke Ha YCTOMYMBOCTH BHEIICHTPEHHOCKATHIX (C)KATO-U3THOAEMBIX )
CTep)KHEH CKBO3HOTO CEUCHHSI C COCAMHUTENBbHBIMU IIAHKAMU WM PEHIETKaMHU  CIEIyeT
BBITMOJHATH KaK Pacu€T CTEP>KHS B LI€JIOM, TaK U OTAEJbHBIX BETBEH.

9.3.2 [Ilpu pacuére CTepKHS B LIEJIOM OTHOCHUTEIHHO CBOOOJHOW ocu (y — y) Mo
dopmyne (109), xorga TIaHKM U PEIIETKH PACHOJIOKEHBI B IJIOCKOCTSX, MapalliebHBIX
TUIOCKOCTH JCHCTBHSI MOMEHTA, KOOPPUIIUEHT @, CIEAyeT omnpeneisaTh mo Ttadmuue /.4 B
3aBUCHMOCTH ~ OT  YCIOBHOH HpHUBENEHHOH THOKOCTH A, f(de — mo Tabmuue 8) u
OTHOCHUTEIILHOTO 3KCIICHTPUCUTETA 1, ONIPEACIIIEMOro 1Mo popmyie

m=eAdall, (123)
rae e= M/ N — 5KCIIEeHTPUCHUTET, MIPHU BBIYUCICHUN KOTOPOro 3HaueHuss M u N crienyer

IPUHUMATH 1109.2.3;

@ — pacCTOSIHUE OT IJIABHOW OCH CEUEHHUS, IEPIICHIUKYISIPHON K MIIOCKOCTU

JIECTBUS MOMEHTA, 10 OCH HauOOJee CKAaToi BETBU, HO HE MEHEE

paccTosHUS 0 OCH CTEHKU BETBHU;

[ — MOMEHT MHEPIIMU CEUEHHSI CKBO3HOTO CTEPKHS OTHOCHTEIBHO CBOOOIHOIOCH.

[Tpu 3naueHusix m> 20 pacy€r Ha YCTOMYMBOCTH CTEPXKHS B IIEJIOM HE TpeOyercs; B
9TOM CIIy4ae pacyeT cieAyeT BBIIOJHATH KakK JJIs U3r10aeMbIX 3JIEMEHTOB.

9.3.3 Ilpu pacuére OTIENbHBIX BETBEH CKBO3HBIX CTEP)KHEW C pemérkamu mo Gopmyiie
(7) nponoNbHYIO CUIy B KaKJIOM BETBH CIEAYET ONPEAENATh C YYETOM JOMOIHUTEIHLHOTO
yeunusi NygOT MOMEHTA. 3HaUY€HUE 3TOT0 YCUIIHS CIeAYyeT BBIYUCIATD M0 Gpopmysam:

Nua = My | b — ipn u3rube CTepKHA B TUIOCKOCTH, MEPICHANKYISIPHONA K OCH ) — Y,
st ceueHuid TUnoB 1 u 3 (cMm. Tabnuiy 8);

Nai= 0,5M,, / b1 — 10O *%)e, 1 cedeHuid Tumna 2 (cM. Tadumiry 8);

Naa = 1,16M; / b— npu u3rube cTep>kHs B IMIIOCKOCTH, MEPHEHIUKYIIPHON K OCH X — X,
U1l cedeHuit Tuna 3 (tabnuna 8);

Naa = 0,5M, / by — TO *e, g cedenuii Tumna 2 (cMm. Tadbnuiy 8).
raeb, bi, by — pacCTOSTHHUS MEXTy OCSIMHU BeTBeH (CM. Tadymiy 8).

[Tpu m3rube cTepKHS CKBO3HOTO CEYCHHUs THIa 2 (CM. TaOuuIly 8) B IBYX IUIOCKOCTSX
yerineNyq CIEAYeT ONpenesaTh Mo GopMylie

Naa = 0,5 (M /b1 + My/ by). (124)

9.3.4 Ilpu pacuére OTAENbHBIX BETBEHl CKBO3HBIX CTEPXHEH C IIaHKaMu B GopMmylie
(109) crnengyer yuuThIBaTh JIOMOJHUTENbHOE ycuine Nugg OT MOMEHTa M M MECTHBIM M3rud
BETBEM OT (haKTMUECKOW WM YCJIOBHOW IMOTMEpPEHYHON Cuibl (Kak B Mosicax Oe3pacKOCHOM
bepmbl).

9.3.5 Pacuér Ha yCTOWYMBOCTb BHELEHTPEHHOCKATHIX (CHKATO-U3rHMOAEMBIX)
TPEXTPAHHBIX CKBO3HBIX CTEP)KHEH C pEHIETKAMU U MOCTOSIHHBIM I10 JUIMHE PAaBHOCTOPOHHUM
CEUEHHEM CJIEIyET BBIMOJHATH COTJIACHO TpeOOBaHUAM pa3zzena 16.

9.3.6 Pacuer Ha yCTOMYMBOCTH CKBO3HBIX CTE€pP)KHEH M3 JIBYX CIUIOIIHOCTEHYATBIX
BETBEH, CHMMETPUUYHBIX OTHOCHUTEIBHO OCH X—Xx (pUCYHOK 12), ¢ pemerkamMu B IBYX
napajyieNIbHBIX IUIOCKOCTSAX, IIO/BEP)KEHHBIX CXATUI0 W M3TH0y B 00€MX TJaBHBIX
IUIOCKOCTSIX, CJIETYET BBITOIHSATH:

JUISL CTEPKHS B 1IEJIOM — B IUIOCKOCTH, NApAJUIEIBbHOM MIOCKOCTSAM PEIIETOK, COTIaCHO
TpeboBanusM 9.3.2, npuHumas e, = 0;
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JUISL OTACNBHBIX BETBEH — KaK BHEIIEHTPEHHOCKATHIX AeMeHTOB 1o Gopmynnam (109) u

(111); mpu >TOM NOPOAOIBHYIO CHJy B KaXJOW BETBU CIEAYET OMNPENENsITh C Y4ETOM
JOTIOTHUTEIBHOTO yeuius oT MoMeHTa M, (9.3.3), a MoMeHT M pacnpeaensaTbMexay

Pucynok 12 — Cxema CKBO3HOTO CeYeHHs CTEPIKHS U3 ABYX
CIIOLIHOCTEHYATHIX BeTBeid

BETBSIMU KaK Myxy = Npe, (cM. pucyHok 12); ecnu MOMeHT My AEHCTBYET B IUIOCKOCTH OJTHOM
U3 BETBEH, TO CIEIyeT CYUTATh €ro MOJHOCTHIO MMEePEeNaloMMcs Ha 3Ty BeTBb. [Ipu pacuére
mo Qopmyne (109) ruOKOCTH OTAETBHOW BETBH CJIEAYET ONPEHSHsITh C  Y4ETOM
TpeboBanuiil0.3.10, a mpu pacuére no gopmysne (111) — Mo MakCUMaILHOMY PaCCTOSHHUIO
MEXY y3JaMU PELIETKU.

9.3.7 Pacuér cOeAMHUTENBHBIX TUIAHOK WU PEMIETOK CKBO3HBIX BHELIEHTPEHHOCKATHIX
(cxaTo-M3rubdaeMbIX) CTEPIKHEH CIIEAYeT BBIOIHATE cornacHo 7.2.8 ' 7.2.9Ha momnepednyro
CUILy, paBHyIO OOnplIeMy H3 [BYX 3HadeHHil: (akThuueckoil mnonepeynoit cuneQ,
OTIpeNIeNIEHHON TIPU pacueTe CTEP)KHA Kak dJIEeMEHTa 0e3pacKOCHOW (epMbl, W YCIOBHOU
norniepevyHoit cune O, BRIYUCISIEMOHN COrNIacHO TpeboBanusam 7.2.7.

B cmywae, xorma (akTtuyeckas monepedHas cuia OOJbIle YCIOBHOW, CIIEAyeT
COEJIMHSATH BETBU CKBO3HBIX BHELIEHTPEHHOCKATHIX AJIEMEHTOB PELIECTKAMHU.

9.4 IIpoBepka yCTOMYNBOCTH CTEHOK U MOSICOB

9.4.1 PacuérHble pa3Mepbl MPOBEPSIEMbIX Ha YCTOHUMBOCTb CTEHOK M MOSCHBIX JIUCTOB
(monok) cienyer npuHUMaTh cornacHo 7.3.1u 7.3.7.
9.4.2 YcTOHMUMBOCTh CTEHOK BHELEHTPEHHOC)KATBIX (CHKATO-U3rMOAeMbIX) 3JEMEHTOB

CJIE/LYET CYMTATh OOECTIEYCHHOM, €CIIU yCTIoBHAs TUOKOCTL CTeHKuA,, = (her/ty )/ Ry /E He

MPEBBIIIACT 3HAYCHUN MpelebHONU YCIOBHOW THOKOCTH A, ONpenensieMblx o Gopmyiaam
TaOIUIIBI 22.

Tabnuma 22
Tun Cxema cedeHHs VYcenosus IIpenenbHas ycnoBHas
ceue U SKCHEHTPUCUTET Hp(Ii)IMeHCHI/Iﬂ I'MOKOCTH CTeHKH /Tuw
- OpMyII
HUA
VAN S 1<m<10; | A,<2 Xuw= Auwr=1,3 + 0,151, 2(125)
1 i Q‘l IUISL JIByTaBpa
X 1T 1T X e 1 ol 7 )
| o= 122 Tuw= Lw1=1,2 +0,351,< 3.1 (126)
yooy oy
¥ —
5 1 < COSQe; Auw=Auw2=
X R
* | <a<2: 1,42 - erfy¥e <0,7 + 2,4
- 0,2 —a+a?+4p?)
(127)
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i
(I _ _
3 . '—M q . 1<a<2; Zuw= 0,75 X< 0,52 + 1,8 o(128)
y—
Yo 1 <bf hy< 2; Auw= (0,4+0,072,)(1+0,25,/2 — bs /h,f)
4 x:EL x ) (129)
0,8 <1,<4
y
y e y. e
s YLt Li o m2l L= 2JAR Y JN< 5.5 (130)
y

Obo3nauenus, npunsmole 6 madauye 22:
Ay~ YCIOBHAS THOKOCTh CTEPIKHS B INIOCKOCTH JACHCTBHS MOMEHTA;

Cer — K03 GUINEHT, onpeenseMblii 1o Tadnune 17 B 3aBUCUMOCTH OT ¢
a=(o1— o)/ o1 (3mech 01 — HauboJbIIee CXKUMAIOIIee HAIPSDKEHNE Y PaCUETHOM TPpaHMIIBI CTeHKH, IPUHIMAaeMoe CO
3HaKOM "TUToc” W BBIYMCIEHHOE Oe3 yuéra KOdpOUIHMEHTOB @ , €@y U @exy; O2 — COOTBETCTBYIOLIECE HAIPSDKEHUE Y
MPOTHBOTIOJIOKHON pacu€THOW TpaHunpl creHkH); £ = 0,15 co7or (3aecs 7 = Q/ (twhw) — cpenHee KacaTelbHOE
HaNpsDKEHHE B paCCMaTPHUBAEMOM CEUCHUHM; JJIsl KopoOuatoro ceueHust 7= Q/ (2twhw);by — NIPHUHA MOJKH TaBpa.

IIpumeuanusa

1 ins cedennii Tuna 1 npu 3HadeHnAx 0 <my< 1 mm 10 <m< 20 3HaquI/miuw CIIeTyeT ONMpeseNsaTh JTUHEHHOM
HUHTEPIOJSIIUEH MEXy 3HAYCHUSIMU Zuw, BBIYHCIICHHBIMU coriacHo 7.3.2 (mx=0) wm8.5.1 (mx = 20) u mo Gpopmyne
(125) nmm (126), cCOOTBETCTBEHHO.

2 Jlng ceyenns Tmma 2 mpu o< 0,5 3HaueHHe /Tuw CIIEAyeT OIpeNesTh ABAXIBL coriacHo 7.3.2 u ¢
ucnonszoBanueM (opmyn (125), (126); mpu 0,5 <a< 1 — nUHEHHOW HHTEpHONALHEH MEXAYy 3HAYCHUSIMH /Tuw,
BBIYUCICHHBIMH IIpH @ = 0,51 o= 1.

3 ns cedenus tuma 4 mpu /Tx< 0,8 mm /Tx> 4 B popmyne (129) cnenyer npuHUMATH /sz 0,8 nmu Zx= 4,
COOTBETCTBEHHO.

4 Jlns ceyenuil tuma 5 mpu 3HaueHusx 0 <my<1 smauenus A, cleiyeT ONpeNeisTh JUHEHHON
MHTEPIOJISAIMEN MEKY 3HAUEHUSIMHU Ay, BRIYMCIEHHBIMY coryiacHo  7.3.2 (my = 0), u 1o dopmyie (130).

9.4.3 Ilpu Bomonxennn ycnosus 0,8 <N/(@.ARyy. ) < 1 HpenenbHY0 yCIOBHYIO
rMOKOCTh Ay, BBMHCICHHYIO 10 (opmyram (125) u (126), yBenuuyuBalOT MyTEM

ompeneseHus ee mo Gpopmyiie
N

Auw = uwrt S (Auwz — uwr) (1 = ———), (131)
PeARyYc
e Adywi M Ay, — 3HAUEHHS Ay, BRIUHCIeHHBIE 0 Gopmymam (125), (126) u (127).
[pu Bemonnenun ycinosus N/ (@eARyy) < 0,8 3nauenue Ay, clegyeT NPUHAMATH
PaBHBIM Ayypp.

9.4.4 VYxpemnsaTh NONEPEYHBIMH PEOPaMU KECTKOCTH CTEHKU BHELIEHTPEHHO CXKATbhIX
(CATO-M3THGAEMBIX) HIEMEHTOB CILIONIHOTO CedeHHs (KOJIOHH, CTOEK, OIOp U T.IL.) TIPH A,,>
2,3 ciaenyer B COOTBETCTBHHM ¢ TpeboBaHUsIMHU 7.3.3.

9.4.5 Ilpu yKpemsIeHHH CTEHKH BHELEHTPEHHOCKATOro (CKaTo-u3rudaemMoro)
dJIEMEHTa TIPOJOJLHBIM pPEOPOM HKECTKOCTH (C MOMEHTOM MHepLMH Ls> 6 hety?),
PAacIoIoKEHHBIM ITOCepeAMHE CTEHKH, HanboJiee HarpyKEeHHYIO YacTh CTEHKU MEXKIY IMOsSICOM
U OCBhI0 pebpa cieqyeT paccMaTpUBaTh KaK CaMOCTOSTENbHYIO IUIACTUHKY U MPOBEPSTH IO
dopmynam tabmuisl 22. [Ipu 3TOM pacdér M MPOEKTUPOBaHUE pedpa U dJIEMEHTa B LIEIOM
CJIemMyeT BBITIOJIHATH ¢ Y4€TOM TpeboBanmii 7.3.4.

9.4.6 B cmyyasx, korja (aKTUYECKOE 3HAUYEHHE YCIOBHOH T'MOKOCTH CTEHKH A,
TIPEBBIIAET MPEIeNbHOE 3HAUEHUE Ay, BEIYHCIEHHOE IS CeueHHii THma 1 mo dopmymnam
TabmuIbl 22, a 11 cedeHuid TUNoB 2 u 3 ¢ yu€toM mpumeuanus 2 tadmuiisl 22 (ipu o< 0,5),
IPOBEPKY YCTOHUMBOCTH cTepxHs 1o Gopmynam (109), (115) u (116), a rakxke npu o< 0,5 o
dopmyne (111), cneayer BBIMOMHATH ¢ YUETOM PACUETHONW yMEHBIICHHOW Tuiomaan Aq B
COOTBETCTBUHU C 7.3.6.
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9.4.7 YcTOMYMBOCTh TOSCOB (TOJOK) BHEIEHTPEHHO CXKATHIX (CKATO-M3rHO0ACMBIX )

cTepkHer ¢ rudkocthio 0,8 S/Tx(/Ty) <4 caemyeT cyuTaTh OOECIICUCHHOMW, €CJIM YCJIOBHAas
ruOKOCTh cBeca Iosica (HOJIKH)A_f= (ber | t)y/Ry/Enm NOSCHOTO JHMCTA /Tf1= (bef1
/t)\/Ry/Ene mnpeBblIacT  3HAYEHMH NPENENBLHOM  yCIOBHOHM  IMOKOCTH /Tuf(/Tuf,ﬂ,

onpenenseMsix Mo Gopmynam tadiuie 23.
Taonuma 23

Tun Verosie IpenenbHas ycnoBHas THOKOCTLCBECA MOsACA
cede- Cxema cedeHHs 1 1 1
o enetroner TpUMEHEHHST Ay f AIH TTOSCHOTO JHCTa Ay £l MPUTUOKOCTH
P dopmyn ctepxus 0,8 <A, (A,) <4
vy

Zup= Aupe— 0,01(1,5+ 0,7 ) my(132)

0<m<5

Aupa=Tupe— 0,01(53+ 13K ) m(133)

2
A= 0,36 +0,104,(134)

3
B 1= 036+ 0,101, (135)

4

Obo3Hauenue, npunamoe ¢ mabauye23:
Ay fc— TIPENIENBHOE 3HAYEHHE YCIOBHOM TMOKOCTH CBECA MOSACA M MOACHOTO JIMCTA EHTPATBHO CHKATOTO BJIEMEHTa,
orpezesieMoe coryiacHo TpeboBanusM 7.3.8 u 7.3.9.
IIpumeuanus
1 Ipu 5 <m:< 20 3Havenus Ay, f(/lu £,1) CIEYET ONPEACIATD IMHEHHON NHTEPIIONSALUMEH MEXK/Y 3HAYCHHUAMH

/Tuf (/Tuf,1), BBIYMCIICHHBIMU TIO (opMyrnam Hactosmied Tabmmipl, u cormacHo 8.5.18 m 8.5.19 (mpu m = 20)
COOTBETCTBEHHO.
2 Tlpu ruOKOCTH CTEPKHS Ay (/1y) <0,8 wm A, (/1y) > 4 cnenyer npuruMatk 0,8 1 4 COOTBETCTBEHHO.

9.4.8 Jlng monok (CTEHOK) ¢ OTrubamu (CM. PUCYHOK 5), 3HAYEHUsS MPEaeIbHOMN
YCJIIOBHOM r1/16I<OCTI/I/Tuf (/Tuf,l),onpe)lemeMme no Qopmymnam Tabmuuel 23, ciemyer
YMHOXaTh Ha K03 uimenrt 1,5.

Pa3zmepsl oTruba crnepyet onpeaensats cornacHo 7.3.10.

9.4.9 Ilpu Ha3HAYeHUM CEUYEHUN BHELEHTPEHHO CXAaTbIX M C)KATO-U3rHOaeMbIX
DIIEMEHTOB MO TpenenbHo ruOkoctu (paszmen 10.4)3HayeHHs TpeneiabHBIX YCIOBHBIX
THOKOCTEH CTEHKH Ay, OTpeAenseMbIX Mo (GopMynaM Tabmuibsl 22, a TakkKe MOSCOB /Tuf
(A_ufll), omnpezaenseMbix o ¢opmynaM Tadnuibl 23 u cornacHo 9.4.8, cienyer yBeIUYHBATh

YMHOXEHHEM Ha KOd)GuIneHT,/@m AR, /N (31€Ch @ — MEHBIIIEE U3 3HAYCHUHI Qe, CPy, Pexy,
HCII0JIb30BaHHOE MPH MPOBEPKE YCTOWYMBOCTHU IJIEMEHTA), HO He Oosiee ueM B 1,25 pa3za.

10PacueTHblIe JJIMHBI U NPeAeIbHbIEe THOKOCTH 3JIEMEHTOB
CTAJIbHBIX KOHCTPYKIIUIA

10.1 PacueTHble JJIMHBI 3JIEMEHTOB IJIOCKUX (epM U cBA3ei
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10.1.1 PacyeTrHble MJIMHBI CXKATBIX JJIEMEHTOB IJIOCKMX ()epM M CBs3ed B MX
TUIOCKOCTH [oM W3 TWIOCKOCTHU lof1 (pucyHOK 13,a), 0), B), T'), 32 HUCKJIIOYCHHEM JJICMECHTOB,
ykazanHbix B 10.1.2 u 10.1.3, cnexyer mpuHuMarts mo tabmuie 24.

a) ! I‘) kl/4 e

6) I

B) 1 1

a) — TPEYyroJibHas CO CTOMKaMu; 0) — paCKOCHasl; B) — TPEYroJIbHAS CO IIMPEHTEISIMU;
T') - IOJIypacKoCHas TPeyroJbHas; 1) — HepeKpecTHast

Pucynok 13 — Cxembl JJI1 OnIpeJieJIeHUS] PACYETHBIX JJIMH C:KATBIX 3J1eMEHTOB
(o003HaYeHUsI MpUBeIeHBI B Ta0auie 24) peuieTok pepm

10.1.2 Pacuérubie 1uHbl [ U lr; BepxHero mosica ¢pepmbl (HEpa3pe3HOTo CTEPIKHS)
MOCTOSTHHOTO CEYCHHSI C Pa3IMIHBIMU COKUMAIOIUMU WM PACTATHBAOIIMMH YCUIUSMU HA
ydacTKax (4HMCJIO YYacTKOB PaBHOW JIMHBI K > 2) B MPEINOJIOXKCHUH  IAPHUPHOTO
conpspkeHusl (PUCYHOK 14,a) DJIEMEHTOB  PEIIETKH M CBS3CH, CIEAYeT OINPENeisTh IO
dbopmynam:

B TUIOCKOCTH T0sica (hepMBI

Lr= (0,170 + 0,83) > 0,81, (136)

I/I€ 0. — OTHOILIEHUE YCUIIMSI, COCETHETO C MAKCUMAJIBHBIM, K MAKCUMAJIBHOMY YCHUJIUIO B
naHesnsx ¢pepmsl; npu 3ToM 1 > o> —0,55;
U3 TUIOCKOCTH T0sica (hepMBI

lr = {0,754 0,25 [B/( k-1)]**’} 1> 0,51, (137)

rne [ — OTHOIIEHWE CyMMBl YCHJIMH Ha BCEX ydacTKax (paccMaTpUBAEMOH JUTMHBI MEXITY
TOYKaMHU 3aKpeIuIeHUs mosica M3  IUIOCKOCTH), KpOME€ MAaKCHUMAaJIbHOTO, K
MaKCHMaJIbHOMY YCWJIMIO; Tpu 3ToM (K — 1) = > — 0,5. [Ipu BeIuMCIIeHUU NlapaMeTpa fB
dopmyne (137) pactaruBaromue yCUiIusl B CTEP)KHAX HEOOXOAMMO MPUHUMATh CO 3HAKOM
«MUHYC».

Taoaxuma 24

Pacuernbie mymmHbl eyt Loy

MOsICOB OMOPHBIX TIPOYUX
Hanpasnenue npogonsHOro u3ruba PacKoCOB M | 3JIEMEHTOB
3JIeMEHTa (hepMbl OTIOPHBIX pemeTKH
CTOEK
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1 B mutockocTa hepMbI Ly
a) 1s pepM, KpoMe yKa3aHHBIX B MO3unuu 1,0 ) ) 0,81
0) mns QepM M3 OIUMHOYHBIX YTOJIKOB H (epM cC
MPUKPEIUICHUEM JIEMEHTOB PELIETKH K [TOsICaM  BIPHUTHIK ) ) 0,91
2 B HampaBieHUH, TEPHNEHAMKYIAPHOM K IUIOCKOCTU
bepmbl
(n3 mockocTu PepMbI) Ly i:
a) utst pepm, KpoMe yKa3aHHBIX B TIO3UINH 2,0 I I L
0) s hepM ¢ IPUKPEIUICHUEM JICMEHTOB PEIIETKH K
osicaM BITPUTBIK A A 0,91
3 B mobOom HanpaBineHun ly = Ly 11t depm u3
OJMHOYHBIX YTOJKOB TIPH OJMHAKOBBIX DPACCTOSHHUAX
MEXIY TOYKAMH 3aKpEIUICHHS DJIEMEHTOB B IIOCKOCTH U
13 TUIOCKOCTH (hepMBbl 0,851 ) 0,851

Obo3Hauenus, npunsmule ¢ mabauye 24 (cm. pucynok 13):

[ — reomeTpHUecKast JIMHA dJIeMeHTa (PacCTOsIHUE MEXKIY IIEHTpaMH OJIMKANWIINX Y3JI0B) B INIOCKOCTH (DEPMBI;
[1 — paccTosiHEe MEX]Ty y3/1aMH, 3aKPETUIEHHBIME OT CMEIIEHHUS U3 TUIOCKOCTH (hepMbl (rosicamMu hepm,
CIELMANBHBIMU CBSI3SMHU, KECTKUMH ITUTAMH MOKPBITHH, MPUKPEIIEHHBIMU K TOSICY CBAPHBIMH [IBAMHU HJIN
0oJTaMH,  T.I1.).

Pacuérnble nauHbL lof U lef;; BETBU CKBO3HOH KOJIOHHBI ITOCTOSIHHOTO CEUYEHMS
(Hepa3pe3HOro CTEpXHS) C pa3IMUHBIMM CKUMAIOLIUMHU  YCWIMSMU Ha  y4acTKax
(4uCIIO yYaCTKOB PaBHOM AJMUHBI K > 2) C TPAaHUYHBIMH YCJIOBUSMH, KOT/Ia OJIMH KOHEI]
CTepHS (HMKHUN) KECTKO 3aKpeIUIeH, a APYroil — IIApHUPHO ONEPT B IJIOCKOCTHU
pEIIeTKH MPU IIAPHUPHOM KPEIIEHUH K HEMY 3JIEMEHTOB pelieTku (pucyHok 14.0),
CIIEZyeT ONpeAesATh 1Mo (popmynam:

B IJIOCKOCTHU BETBU

1, =1,0,36+0,59a’ > 0,61, (138)

/1€ 0. — OTHOIIICHUE YCUIIHSI, COCETHETO C MAKCUMAIIbHBIM, K MaKCUMAaJIbHOMY YCHIIHIO
B MECTE 3aJIeJIKHU; Mpu 3ToM 1 > a> 0;
W3 IIOCKOCTH BETBU

l
1, =(0,6vk + 0,54ﬂ);1 >0,51, , (139)
rac ﬂ — OTHOUICHUEC CYMMBbI YCI/IJII/Iﬁ Ha BCEX y4JaCTKax, KPOME€ MaKCUMAJIbLHOI'0, K

MaKCHUMaJIbHOMY YCUJIMIO B MECTE 3aJeJIKU; MpH 3ToM (K —1) > > 0.

B o0oux cinyuasax /— nqnuHa yyactka (cM. pucyHku 13 u 14); [; — paccrosiHue Mexay
TOYKaMH CBsI3ed M3 IUIOCKOCTH CTEepKHA (CM. PUCYHOK 14), u pacyér Ha yCTONYMBOCTbH
CJIEZyeT BBITIOTHATH HA MAKCUMAIIBHOE YCHIIHE.

a) 0)

47



CII 16.13330.2017

1 1 C6513b
+ Lot Nmi / )
N
7C

1-1

CceA3U

6.1n.¢pepmol ‘NF Minax

6.n.cpepmol I,

A 1

a) — mosica hepMsbl; 0) — BETBU KOJIOHHBI

Pucynok 14 — CxeMmbl 111 onipeeIeHUs] pacYeTHOM AJTUHBI 3J1€eMEHTOB

10.1.3 Pacuérnbie nimuHbl [of1(KOTJ@ OHM HE 3aBUCSIT OT COOTHOILIEHUS YCHIIHIA)
AIIEMEHTOB MEPEKPECTHON pPEIIETKHU, CKPEIUIEHHBIX MeXAy coOoi (cM. pucyHok 13,1),
clenyeT MpUHUMATh Mo Tabmuue 25. Omnpenenarbs pacueTHbIE IJMHBI MEPECEKAIOIINXCs
ces3eit (cm. Bum 1-1 pucynka 14,a) ciegyer B COOTBETCTBUM C TMpaBWIAMU 10
MPOEKTUPOBAHUIO CTAJIbHBIX KOHCTPYKIIHA.

Taonuma 25

Pacuernas nmuHa lef) U3 TUIOCKOCTH (hEepMBI
(CBsI3M) MIpU  TOJIEPIKUBAIOIIEM DJIEMEHTE
pacTsHyTOM | HepaboTaromeMm | CKaToM
O06a heMeHTa He TTPEPHIBAIOTCA / 0,74 I
[NonnepskuBaromuii SeMeHT TpephIBaeTCs U
NepeKphIBaeTCsl PacoOHKOM:
paccMaTpUBaeMbIi DJIEMEHT HE TIPEpPHIBACTCS 0,74 I 1,44
paccMaTpUBaeMBbIid DJIEMEHT MPEPHIBACTCS 0,75 - -
U TepeKpbiBaeTcs (acoOHKOU

Konctpykuus y3na nepecedeHus
3JIEMEHTOB PEUIETKU

Obosnayenus, npunsimole 6 maonuye 25 (cm. pucynok 13,0):
[ — paccTosiHHE OT LeHTpa y31a (GepMBI (CBSA3H) O TOUYKH NEPECEUCHHUS JIICMEHTOB;
[1 — moNHAsI TeOMETpUYECKasi JNTMHA dJIEMEHTA.

10.1.4 Papuycsl uHEpUMH [ CEYEHHUH OHIIEMEHTOB M3 OJUHOYHBIX YTOJKOB IpHU
OTIPE/IeNIEHUUTUOKOCTH  CIIeAYeT IPUHUMATh:
Mpu pacu€THOM JuTHHE AieMenTa He MeHee 0,85 [ (rae /— paccTosiHre MEXIy eHTpaMu
ONMKANIINX Y37TOB) — MUHUMAIBHBIME ( i = imin);
B OCTaJbHBIXCIy4asiX — OTHOCHUTEIBHO OCH YrOjKa, MEpPHeHAUKYISIPHON WU
napauieNbHOW MIocKocTh (epmbl (i = ix WIM i = iy), B 3aBUCUMOCTH OT HaIlPaBICHUS
MPOJOJIBHOTO U3rKba.

10.2 PacuyéTHbIe JVIMHBI 3JIEMEHTOB IIPOCTPAHCTBEHHBIX pPeléTyaThiX
KOHCTPYKIHH, B TOM YHCJIe, CTPYKTYPHBIX

10.2.1 PacuérHble HIMHBI lsf DIIEMEHTOB CTPYKTYPHBIX KOHCTPYKIMH cleayer
npuHUMaTh 1o Tabmuie 26 (I — reoMeTpuveckas UIMHA JJEMEHTAa — PACCTOSTHUE MEXKTY

LIEHTPaMH y3JIOB CTPYKTYPHBIX KOHCTPYKIUH).

Tadonuma 26
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OneMEeHTBI CTPYKTYPHBIX KOHCTPYKLUN Pacuérnas
JUIHA lef
1 KpoMe yka3aHHBIX B IO3UITUAX 2 U 3 l
2 HepaspesHsle (He mpephIBaroIuecs B y3Jax) Mosica, a TakKe 3JIeMEHTHI 0,85/
MOSICOB U PEHIETOK, TPUKPEIUIIEMBIX B y3JIaX CBAPKOM BIPUTHIK K IIAPO-
BBIM WJIM IIHJIHHPUICCKUM Y3IIOBBIM 3JIEMEHTAM
3 VI3 0qMHOYHBIX YTOJIKOB, IPUKPEIUISIEMBIX B y3JIaX OJHOM MOJIKOM:
a) CBapHBIMU IIBaMH WJIM O0NTaMu (HE MEHee JBYX ), PACTIOIOKEHHBIMU
BIIOJIb DJICMEHTA, TIPH [/imin:
10 90 /
¢B. 90 mo 120 0,90/
¢B. 120 mo 150 (TOJBKO TSI JIEMEHTORB PEIIETKH ) 0,751
¢B. 150 mo 200 (TOJBKO TSI JIEMEHTOB PEIIETKH ) 0,70/
0) oHUM OOITOM TIPH /imin:
1o 90 /
cB. 90 1o 120 0,95/
cB. 120 g0 150 (TONBKO AJIS 371€MEHTOB PEIIETKH ) 0,85/
cB. 150 10 200 (ToNBKO AJISl 57IEMEHTOB PEIIETKH) 0,80/

10.2.2 Paguycel WHEpUMU CEYEHUH I AJIEMEHTOB CTPYKTYPHBIX KOHCTPYKUUU NpU
OIpe/IeNIEHUU THOKOCTH CJIEyET IPUHUMATD:

JUIS C)KAaTO-U3rMO0aeMbIX 3JIEMEHTOB — OTHOCHUTENBHO OCH, HNEPHEHIUKYISIPHON K MU
napaieIbHOW TUIOCKOCTH M3TH0a (i =ix WIH i = iy); B OCTAJBHBIX CIIy4asX — MUHUMAaJIbHBIMH
(1 = imin)-

10.2.3 PacuérHble JUIMHBI [of U palyChl MHEPLUHN CEUEHUHN i CXKATbIX, PACTSIHYTHIX U
HEHArpy>KEHHBIX 3JIEMEHTOB IPOCTPAHCTBEHHBIX KOHCTPYKLUHUN (PUCYHOK 15) M3 OAMHOYHBIX
YTOJIKOBIIPY OTIPEAEIICHUN TMOKOCTU ClleyeT NPUHUMATh 1o Tabiuuam 27, 28 u 29.

10.2.4 [Ins omnpeneneHuss pacyeTHBIX UIMH PACKOCOB IO PUCYHKY 15,B, mpu
NpUKpEIUIeHNH X 0e3 (acoHOK K pacropKe W IMOsICYy CBAapHBIMHU LIBaMH WK Oontamu (HE
MEHee JIBYX), PacIlOJI0KEHHBIMHU BJOJIb packoca, 3HaueHue Ko3((UIMeHTa pacueTHON JUINHBI
MqCTIeTyeT TpUHUMATh 1o Tabnune 29 npu 3HadeHuu n «Jlo 2». B ciiyyae nmpukperieHus ux
KOHIIOB OJTHUM OOJITOM 3HAY€HME Ly CIEAYeT MPUHUMATh Mo Tabuuie 29 A NpuKperieHus
«OnauM OontoM Ge3 (pacoHKU», a PU BBIYMCICHUN 3HAYCHUS lor TIO Tabmulle 27 BMECTO L
cienyet npuHuMath 0,5(1 + ).

10.2.5 PacuérHble IUIMHBI lof U PAAMYChl HHEPLMH [ JIEMEHTOB M3 TPYyO WM MapHBIX
YIOJIKOB clenyeT npuHumars cornacio 10.1.1 —10.1.3.

B)

N

L

a), 06), B) — C COBMEIIEHHBIMH B CMEXXHBIX TPAHIX y3JIaMHU; T'), 1) — C HE COBMEIICHHBIMHU B
CMEXHBIX I'PaHsAX y3JIaMH; €) — C YACTHYHO COBMEIIEHHBIMH B CMEXKHBIX I'PaHAX y3JIaMu

Pucynox 15 —CxeMbI IPOCTPAHCTBEHHBIX PelIeTYATHIX KOHCTPYKIMIA
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Taonuma 27
CoxaTble 1 HeHarpy)XeHHbIe
DIeMeHTHI MPOCTPAHCTBEHHbIX S ICMCHTEL PacTsiHyTBIC S/IEMEHTBI
KOHCTPYKIHUIT I ; I ;

ITosca:

1o pucyHky 15,a),0),8) In Imin In Imin

10 PUCYHKY 15,1),1) 0,731, min 0,731, Tmin

10 PUCYHKY 15,¢) 0,641, Imin 0,64/, imin
Packocsr:

0 PUCYHKY 15,a),11) M Lac min la (lar) Imin(ix)

10 pUCYHKY 15,0),B),T),€) e Imin la imin
Pacnopxku:

o puCyHKy 15,0),¢) 0,801, Tmin i -

10 PUCYHKY 15,B) 0,731, Imin

Obo3Hauenus, npunsmole 6 mabauye 27 (pucynox 15):
ldc — ycOBHas1 [UTMHA, IPHHIMaeMasi 1o tabumme 28;
Hd — K03 HUIMEHT pacuETHOM JUIMHBI packoca, IPUHUMAEeMBbIi 10 TabmuLe 29.
IIpumeuanus

1 Packocsl 1o pucyHky 15,a),11) B TOUKax IepecedeHus! JOIKHBI OBITH CKPETUIEHBI MEeXy COOOH.

2 3HaueHue les IS pacIopoK 10 PUCYHKY 15,B) IMpPUBEIEHO MUl PaBHOIOIOYHBIX YTOJIKOB.

3 B cko0Kax NMpUBEACHBI 3HAUCHHUS Jef M { IS PACKOCOB M3 IUNIOCKOCTH TPaHH KOHCTPYKIUH.

Tabnauma 28
VenoBuas mnHa packoca lge mpu
KOHCprKHI/IH Yy3J1a nepeceyCHus NOAACPKUBAIOIIEM D3JIEMEHTEC
SJIEMEHTOB PEIICTKH pacTAHyTOM HepaboTaroiem CHKATOM

O06a cTepkHS HE PEPHIBAIOTCS L 1,30y 0,871
[oxnep>kuBaromIHii 2IEMEHT TPEPHIBACTCS
TepeKprIBacTCs (PaCOHKOM; paccMaTpUBACMEBIH
SJIEMEHT He MPEepPHIBACTC:

B KOHCTPYKIUAX IO PUCYHKY 15, a) 1,31 1,61, la1

B KOHCTPYKILHUSAX IO PUCYHKY 15, 1) (1,75 -0,15n)l4 (1,9-0,1n)lq la1
Y3en nepecedeHust SIEMEHTOB 3aKPEIJICH OT la la la
CMelIeHHs U3 MJIOCKOCTH TpaHy (anadparmoii u 1.11.)

Obosnauenue, npunamoe ¢ mabauye 28 (pucynox 15):

n= [m,min ld/ ([d,min lm)a
A€ lymin U lgmin— HaMMEHBUINE MOMEHTBI HHEPLHHU CEISHHS MOSICa M PACKOCA COOTBETCTBEHHO.
IIpumeuanue — Ilpu n<lwu n>3 B popmynax TabIUIBI ClieyeT NPUHUMATh # =1 M n = 3COOTBETCTBEHHO.

Tabauma 29
Ipukperierne packoca 3HaueHue 3Ha4yeHHe fd NpH limin, paBHOM
K nosicam n 10 60 cB. 60 10 160 cB. 160
CBapHBIMH mIBaMHd, OonTamu (HE Jo 2 1,14 0,54+36 imin/l 0,765
MeHee [BYX), pAaCHOJOXCHHBIMU | Cablle 6 1,04 0,54+28,8 imin/ [ 0,740

BJ10JIb pacKoca

[Mpu mro0BIx

OpmaumM OontoM 0e3 (hacoHKH
3HAYEHUAX

1,12 0,64+28,8 imin/ [ 0,820

Obo3nauenus, npunsmole 6 madauye 29:
n — 1o tabnuie 28;
| — nnuHa, NpUHUMaeMasi paBHOM: /4— JUTsl PacKOCOB 1O PUCYHKY 15,6),B),T),e); /l4c IO Tabmuie 28 — 1 packocoB
0 pUCYHKY 15, a), n).
IIpumeuanus
1 3Hauenue g npu 2 <n< 6 cnemyer ONpeAessaTh JIMHEHHONH HHTePIOIALUeH.
2 Tlpu npUKpeIIEHHH OJHOTO KOHI[A PacKoca K mosicy 6e3 (acoHOK cBapKoil Witk 60iITaMu, a BTOPOTO KOHI@A —
gyepe3 (acoHKy KO3(D(GHUIMEHT pacyeTHOW IJIMHBI packoca ciexyeT npuHuMarh paBHbiM 0,5(1 + sw); mpu
TPUKPEIUICHUH 000MX KOHIIOB PAacKOCOB uepe3 hacoHku — = 1,0.

10.3 PacuéTHble JJMHBI KOJOHH (CTOEK)
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10.3.1 PacuérHble UIMHBI /of KOJIOHH (CTOEK) MOCTOSHHOTO CEYEHMSI MM OTAENbHBIX
Y4aCTKOB CTYIIEHYATHIX KOJIOHH CJIEyeT OMpeAeIaTh o Gopmyre

L=, (140)
rJie /- AmuHa KOJIOHHBI, OT/IEIBHOTO YUacTKa €€ MJIM BBICOTA TaXa;
1~ Kod(uImeHT pacuéTHON JIUHBI.

10.3.2 Ilpu onpeneneHun Kod(hHPHUIMEHTOB pacYETHOW JIMHBI KOJIOHH (CTOEK)
3HQUEHUSl TMPOJOJBHBIX CHJI B DJJIEMEHTaX CHUCTEMBI CIIEAyeT  MNPUHUMATh JUIsI TOTO
COUYCTAHUSHArPY30K, Ui KOTOPOTO BBIMOJHSAETCS MPOBEPKa YCTOWYMBOCTH KOJOHH (CTOEK)
corjacHo paszenam 7 u 9.

3naueHust Ko3(H(PUIMEHTOB pacueTHOW AJTUHBI 4 AJI1 KOJIOHH IOCTOSIHHOTO CEYEHUS U
OTJICTbHBIX YYaCTKOB CTYMEHYATHIX KOJOHH TIpH TIOOBIX  COYETAHUSX HArpy30K
MPUHUMAIOTCS KaK Uil KOJIOHH MOCTOSIHHOTO CEYEHHUS M OTIEIbHBIX YYACTKOB CTYIEHUYATHIX
KOJIOHH B PacCUMTBHIBAEMON KOHCTPYKIIMU TPH COYETAHMM HArpy3oK, JarolleM HauOoJbIIve
3HAYEHUS MPOJOJIbHBIX CHIL.

[Tpu 3TOM HEOOXOAMMO pa3iauyaTh HECBOOOIHBIEC (PACKPEIICHHBIE) paMbl, Y KOTOPBIX
Y376l KPEIJICHUS! puresieil K KOJIOHHAM HE MMEIOT CBOOObI MEepEeMEIleHrs B HallpaBJICHUU,
NEPIEHINKYIIIPHOM K OCH KOJIOHHBI B TUIOCKOCTH PaMbl, ¥ CBOOOJHBIC (HEPACKPETIICHHBIC)
pambl, y KOTOPBIX TaKHE IMepeMeIleHUs] BOZMOXKHBI (CM. pUCYHOK 1).

10.3.3 Koo duumeHTs! pacueTHON IIMHBI £ KOJOHH (CTOEK) MOCTOSHHOTO CEUCHHS
CIIEZIyeT OTPEACISTh B 3aBUCUMOCTH OT YCIIOBHIA 3aKPEIJICHUS X KOHIIOB M BHJIA HATPY3KH.
Jlns onpenenéHHBIX CXEM 3aKpEIUIeHUs KOHIIOB U BHJa Harpy3Ku 3HAUEHUS 4 TPUBEJICHBI B
tabnuue 30.

Taomnuma 30

CxeMa
3aKpeTUICHHS
KOJIOHHBI
(cToiikm) u
BUJL
Harpy3Ku

U 1,0 0,7 0,5 2,0 1,0 2,0 0,725 1,12

Koadduunents! pacueTHON JUIMHBI KOJIOHH (CTOEK) MOCTOSHHOTO CEYEHUs C YIPYIHM
3aKperyieHUeM KOHIIOB CIIEAyeT OlpeneisTh Mo (opMmyliaM, TPUBEACHHBIM B CBOJE
IIPABUJI IO TPOETUPOBAHUIO CTAIBHBIX KOHCTPYKLIUH.

10.3.4 Kosddunmentsl pacueTHOM JUIMHBI I KOJOHH TIOCTOSHHOTO CEUEHHUS B
IJIOCKOCTH CBOOOJHBIX WJIM HECBOOOAHBIX PaM IpPU OJAWHAKOBOM HArpy>K€HUU  Y3JIOB,
pAcIONIOKEHHBIX B OJHOM YpPOBHE, cJelyeT ompenensarts 1o ¢opmynam tabmunsl 31.B
CBOOOJHBIX paMax IpH >KECTKOM KperuieHnu ocHoBaHu# KoioHH (0,03< p <50) u mapHupHOM
KpeIUIeHUH pureieil K BEpXHUM KOHLAM KoOJOHH B (opmynax (142) u (143) cuenyer
npuHUMath n = 0.

Taonmuma 31

[TapameTpbl
CxeMa pambl » n Koaddurment pacueTHol TUHBI
NN CBoOOOZHEBIE pPaMBEI
Il I ~ 11,
& 5 1.1 u=2 1+238 (141
N1, V1 N p=0 "
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k(”l +”2) .
k+1
k>2
N Ly 11,
AR AR - L1 _ 11056 140
i P o014
AN AL o).
L I I k+1
L L
- k>2
BepxHuii atax
k(p +py) | 2k(m +n,) Tpu n< 0,2
k+1 k+1
~ (p+0,68)\n+0.22 . (143)
™ v Iv v Tve Cpennit stas J0.68p(p+0.9)n +0,08)+ 01
y I, ¥ lLIsllr L:v k(p1+p2) k(n1+n2)
I z o o1l il < k+1 k+1 pH 7> 0,2
oF (p+0,63Wn+0,28
I; I; | 1 = (144)
7 Z \/pn(p+0,9)+0,ln
I ‘ k L Huxauit sTax
1 2
2k(P1 +pz) k(”l +”2)
k+1 k+1
Yacmuvie cyuau n+0.22
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Obo3nauenus, npursamole ¢ mabauye 31:
Ls1, I2 v In, o — MOMEHTBI HHEPLIUH CEYCHHS PHUTEIICH, IPUMBIKAIOLINX COOTBETCTBEHHO K
BEpXHEMY M HH)KHEMY KOHIy IPOBEPSAEMOi KOJIOHHBI;
Ic,lc — COOTBETCTBEHHO MOMEHT HHEPLIMHU CCUCHHS U JIMHA TPOBEPSIEMOi KOJIOHHBI;
1, 1, l, — mposeTsI pamsl;
k — 9uCIO0 MPOJIEeTOB;

1l 1

n, ; Ny

L T

c

[ 1
D

") 1,1

— _il%¢ . p2 — i2°c )

11 1.1

IIpumevanue — Jlns kpaiiHei KOJTOHHBI CBOOOTHONH MHOTOIIPOJICTHOM PaMbl KOA(PGHUIUESHT 4
CIeyeT ONpeNeNaTh IPYU 3HaYEHUSX p U 1 KaK JJIsl KOJIOHH OJIHONPOJIETHON paMbl.

10.3.5 Ilpu ortHomenun H / B> 6 (rne H — nmosHas BbICOTa CBOOOHOW MHOTOA3TXKHOU
pamsl, B — lIMpHHA paMbl) AOJKHA OBITH ITpOBEpEHa 00I11asi YCTOWYMBOCTD paMbl B IIEJIOM Kak
COCTaBHOT'O CTEPKHsI, 3allIeMJICHHOT'O B OCHOBAaHUHU U CBOOOJIHOTO BBEPXY.

10.3.6 Ilpu HEepaBHOMEPHOM HArpy)XEHHUU BEPXHUX Y3JIOB KOJOHH B CBOOOJHOM
OJIHOSTAXXHOM paMe M HAJIMYUU KECTKOTO JMCKA MOKPBITUS WM IPOJOJIbHBIX CBSI3€U IO
BEPXY BCEX KOJIOHH KOA(P(UILMEHT pacueTHOMN JJIUHBI Ly Ha0O0JIee HArpy>KEHHOM KOJIOHHBI B
TUTOCKOCTH paMbl CIIEAYET OMPEAEIATH 1Mo hopMyiie
Ic Y N;
Nc X1
rae M — Ko3(hdUIMEHT pacyeTHOM JAJIMHBI IPOBEPSEMON KOJIOHHBI, BBIYUCICHHBIN 110

dopmynam (141) u (142);
Ic,N. — MOMEHT MHEPIIMH CEYEHMsI U yCUine B HauOoJiee Harpy>KeHHOM KOJIOHHE
paccMaTpuBaEMOM paMbl, COOTBETCTBEHHO;
2N;,2[; — cymMa pacUeTHBIX YCUJIMI U MOMEHTOB MHEPLIMH CEYEHUN BCEX KOJIOHH
paccMaTpuBaeMOil paMbl U YETBIPEX COCEAHMUX paM (IO JBE C KaXKJI0M CTOPOHBDI)
COOTBETCTBEHHO; BCE YCHJIMS CIEAYET ONPEAEIATh IPU TOM K€ COYETaHUN
Harpy3oK, KOTOpPO€ BbI3BIBAECT yCHIIHE N¢ B IPOBEPSEMOM KOJIOHHE.

10.3.7 Koa¢dduuueHTsl pacyeTHON IJIMHBI 4 OTAEIbHBIX YYAaCTKOB CTYNEHYATBIX
KOJIOHH B IUIOCKOCTH pambl CJIEIyeT ONpPENeNiaTh COIIACHO NpuiokeHuto M mwim Ha ocHOBE
pacyeTHOM cXeMbl, yYUTHIBAIOIIEH (DaKTHYECKHE YCIOBHUS 3aKpEIUIEHHs] KOHIIOB KOJIOHH C
yuerom 10.3.1 n 10.3.2.

[Tpu onpenenenun Ko3(pGUIMEHTOB pacUETHON JIMHBI 4 JUIS CTYNEHYAThIX KOJOHH
pamM OJHO3TaXHBIX IPOU3BOACTBEHHBIX 3JaHUM HE YUYMUTHIBAETCS BIUSHUE CTEIECHU
3arpyKeHHsI 1 )KECTKOCTH COCEHUX KOJIOHH; JJI1 MHOTOMPOJIETHBIX paMm (C YMCIIOM IPOJIETOB
nBa W Oosiee) MpU  HAJMYMU JKECTKOIO JMCKA TOKPBITUS WM TPOJOJbHBIX CBs3eH,
CBS3BIBAIOIIMX TOBEPXY BCE KOJOHHBI M OOECHEYMBAIOIIMX IPOCTPAHCTBEHHYIO padoTy
COOPYXKEHMsI, paCUETHBIE JUIMHBI KOJIOHH CJIEAYET ONPEAEATh KaK JUIsl CTOEK, HEMOABUKHO
3aKpEIJICHHBIX Ha YPOBHE pUTrenei.

Hef= U > 0,7, (146)
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10.3.8 KoadduimenTs! pacu€THON IIMHBI L, ONPEACIEHHBIC ISl KOJOHH CBOOOIHBIX
OJIHOATAXHBIX (MPU OTCYTCTBUU KECTKOTO JUCKA MOKPBITHS) U MHOTOATAXXHBIX paM, CJIEIYET
YMEHbILIaTh YMHOKEHHEM Ha KO3()PHUIMEHT , onpeaenseMblii no popmyie

y=1-a[l (/57" (147)

rae a=0,65-0,98+0254;
0= 21/ \N1+m<5.
3n1eck 0003HAYEHO:

p=1-M/ML0,2; m=MA/(NW.);

A— ycioBHas TMOKOCTH KOJNOHHBI, BRIYMCICHHAS ¢ yuéToM TpeboBanmii7.3.2 u 7.3.3.

PacuérHpie 3HaueHUs TPOJNONBHOW cuiabl N © wu3rubaromero momeHta M B
paccUYMTBHIBAEMOM CBOOOHOM paMe CIIeIyeT ONpeaeisaTh coriaacHo 9.2.3.

3HaueHue M3TUOAIONIero MOMEHTa M) CIeNyeT OMpeAeNaTh AJs TOTO K€ COYeTaHUs
HArpy30K B TOM € CEUEHUHU KOJIOHHBI, Tlie JACHCTBYeT MOMEHT M, paccMmarpuBas pamy B
JAaHHOM Pacu€THOM CiTydae Kak HeCBOOOIHYIO.

10.3.9 PacuérHble NJIMHBI KOJIOHH B HAIIPABJICHUH BOJb 31aHUS (M3 TIJIOCKOCTH PaMbl)
cielyeT TMPUHUMATh PABHBIMH PACCTOSHHUSM MEXIY 3aKPEIUICHHBIMA OT CMEILECHUS U3
IUIOCKOCTH paMbl TOUKaMH (OIIOpaMH KOJIOHH, MOJAKPAHOBBIX 0aIOK UTIOJICTPONMIBHBIX (hepM,
y3J1aMU KPETUICHHS CBSI3eW M pUTENIeH | T.M.) WIH OINpPEACNATh HA OCHOBE PACYCTHOM CXEMBI,
YUUTHIBAIOICH (PaKTHUECKHUE YCIOBHS 3aKPEIUICHHUS KOHIIOB KOJIOHH.

10.3.10 Pacuérnyto IiuHy BETBEH MJIOCKUX OMOP TPAHCIOPTEPHBIX rajiepei ciaeayeT
MPUHUMATH PaBHOM:

B IIPOJIOJIbHOM HAIIPaBJICHUU TaJIeper — BBICOTE OMOPHI (OT HU3a 0a3bl 10 OCU HUKHETO
nosica (hepMbl WK OaNKK), YMHOKEHHOW Ha KOI(PPUIMEHT L, onpeAensieMblil KaK JUIsl CTOeK
MOCTOSTHHOTO CEYEHHSI B 3aBUCUMOCTH OT YCIIOBUI 3aKPETUICHUSI UX KOHI[OB;

B IOMEPEYHOM HaIpaBJIEHUU (B IJIOCKOCTH OMOPBI) — PACCTOSIHUIO MEXKIY LIEHTpaMu
y3JI0B; IPU 3TOM JOJKHA OBITh IMpoBepeHa oOIas YCTOWYMBOCTH OIOPHI B IIENIOM Kak
COCTaBHOTO CTEPKHS, 3aIlIEMJICHHOTO B OCHOBAaHUM U CBOOOJHOTO BBEPXY.

10.3.110npenenenre pacy€THBIX JJIUH KOJIOHH (CTOCK), B T.4.CXKATBIX 3JIEMECHTOB
MIPOCTPAHCTBEHHBIX PEIICTYATHIX KOHCTPYKIUH, C WCIOJIb30BaHUEM CEPTH(DHIIMPOBAHHBIX
MIPOTPaMMHBIX BBIYMCIHUTENIbHBIX KOMIUIEKCOB BBINMOJIHAETCS B MPEANOJIOKEHUH YIPYrou
paboThl cTanyu 1o HeneopMUPOBAHHOU CXEME.

10.4 TIpenesbHble THOKOCTH 3JIEMEHTOB

10.4.1 Tubxoctu 31eMEHTOB A = [ofiHE JOIKHBI MPEBBILIATh MPEIEIbHBIX 3HAYCHHUH
Au, TIPUBEACHHBIX B TabnuIle 32 A CKaThIX 2JIEMEHTOB U B Tabiuie 33 — a7 pacTSAHYTHIX.

10.4.2 111 >1€MEHTOB KOHCTPYKIIMHA, KOTOpPBIE COTJIAaCHO MPHJIOKEHHIOB OTHOCATCS K
rpynne 4 B 37aHUSX U coopykeHUsX Bcex kinaccoB o 'OCT 27751, 3HaueHue npeneinbHOU
ruOkocTu moBbimaercs Ha 10 %.

Taonuma 32

[penensHas ruOKOCTH
OneMeHTHI KOHCTPYKIIUH CIKATBIX IIEMEHTOB Ay

1 INosica, omopHbBIE PacKOCHI U CTOWKH, IEPEAAIOIINE OIIOPHBIE PEeaKIHu:
a) IIOCKHUX (epM, CTPYKTYPHBIX KOHCTPYKIUH M IPOCTPAHCTBEHHBIX KOHCTPYKIHUH U3 TPYO

WU TTIapPHBIX YTOJIKOB BBICOTOM 10 50 M 180-60x
0) MPOCTPAaHCTBEHHBIX KOHCTPYKIUIT U3 OANHOYHBIX YTOJIKOB, & TAKKEMPOCTPAHCTBEHHBIX
KOHCTPYKIHH U3 TPYO ¥ MapHBIX YTOJIKOB BBICOTOU CB. 50 M 120

2 DeMeHTHI, KpOMe yKa3aHHBIX B MO3UIUsIX 1 u 7:
a) TNIOCKHX (hepM, CBapHBIX MMPOCTPAHCTBEHHBIX U CTPYKTYPHBIX KOHCTPYKIIUH U3 OJUHOYHBIX
YTOJIKOB, IPOCTPAHCTBEHHBIX U CTPYKTYPHBIX KOHCTPYKLUH U3 TPYO U MapHBIX YTOJIKOB

6) MPOCTPAaHCTBEHHBIX U CTPYKTYPHBIX KOHCTPYKIMI U3 OJJMHOYHBIX YTOJIKOB C OOJITOBBIMH 210-60a
COETMHEHUSIMU
3 Bepxuue nosica Gepm, He 3aKpeNIeHHbIE B MPOLECCE MOHTaXa (TIPeeNbHYI0 THOKOCTh MOCIe 220-40¢
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3aBEPILICHUS MOHTaXa CIIeTyeT MPUHUMATH 10 MO3UIUH 1)
4 OCHOBHEIC KOJIOHHBI

5 BropocTeneHHbIe KOJIOHHBI (CTOHKY (haxBepKa, poHapeH ¥ T.II.), JIEMEHTHI PeIIeTKH KOJIOHH,
3JIEMEHTHI BEPTHKAIBHBIX CBSA3Ei MEXTy KOJOHHAMH (HIDKE 0aTOK KPaHOBBIX ITyTeH)

6 DneMeHTEI cBsA3€l, KpOMe yKa3aHHBIX B IO3HIHHU 5, a TAKKe CTEPHKHU, CITyKall[ie

JUISL yMEHBIIEHHST Pacu€THOH IUTHHBI CXKAThIX CTEPKHEH, U ApyTUe HeHarpyKeHHbIE

3JIEMEHTBI, KPOME YKa3aHHBIX B TIO3ULNH 7

7 CxxaTble 1 HEHArpy KEHHBIE 3IEMEHThI IPOCTPAHCTBEHHBIX KOHCTPYKIUH TaBPOBOTO
U KPECTOBOI'O CEYCHUI, IOABEPKCHHBIC BO3JICHCTBUIO BETPOBLIX HArPYy30K, IPH
IIpOBEpKe THOKOCTH B BEPTHKAIBLHOM INIOCKOCTH

220
180-600
210-60

200

150

Obo3Hauenue, npunamoe 8 mabnuye 32:

a =mﬂcoa(’p¢muneHT, npuHUMaeMblii He MeHee 0,5 (B COOTBETCTBYIOIUX CIYYasXBMECTO ¢ CleNyeT NIPHHUMATE ().
Taomnumga 33
Hpe}JCHBHaﬂ TUOKOCTh PacTAHYTBIX 3JICMCHTOB }\4u
TP BO3JIEMCTBUU Ha KOHCTPYKIMIO HATPY30K
JUHAMHYCCKHX, OT KpaHOB
DneMeHTHl KOHCTPYKIHH MIPUIIOKEHHBIX CTaTUYECKHUX (cm. mpum. 4) u
HENMOCPEACTBEHHO JKEJIC3HOAOPOIKHBIX
K KOHCTPYKLMH COCTaBOB
1 ITosica 1 onoOpHBIE PACKOCHI MIOCKUX
depm (BKITIOUAst TOPMO3HBIE (hePMBI) U
CTPYKTYPHBIX KOHCTPYKLIUH 250 400 250
2 DneMeHTHI PepM U CTPYKTYPHBIX
KOHCTPYKLUH, KpOME YKa3aHHBIX
B no3uumy 1 350 400 300
3 HuwxHue mosica 6ajiok u pepm
KpPaHOBBIX ITyTel - - 150
4 DneMeHThl BEpTUKAJIBHBIX CBA3EH
MEXIy KOJIOHHaMH (HUXKe 0aJok
KpPaHOBBIX ITyTel) 300 300 200
5 IIpouue 3neMeHTHI CBA3EH 400 400 300

6 Iosica 1 omopHBIE PacKOCHI CTOEK
U TpaBepc, TATU TPaBepC OMOpP
JIMHUH 3JIEKTpoIepeiadn, OTKPbI-
TBIX pacIpeeuTeIbHbIX
YCTPOMCTB U KOHTAaKTHBIX CETEH
TpaHcropTa 250 -

7 DnEeMEHTHI ONOp JIMHUI IEKTPO-
nepeaady, OTKPBITHIX pacpeienu-
TEJIbHBIX YCTPOUCTB M KOHTAKTHBIX
ceTel TpaHCIoOPTa, KpOME yKa3aH-
HBIX B ITIO3UIUAX 6 U 8 350 -

8 DneMeHTHI MPOCTPAHCTBEHHBIX
KOHCTPYKLHUH TaBPOBOT'O U KPECTO-
BOr'0 CEUEHMH (a B TSATax TpaBepc
OTIOP JIMHUMN AIIEKTPOIIEpPEeIadun U
W3 OIMHOYHBIX YTOJIKOB), IIOABEP-
JKEHHBIX BO3JIEHCTBHIO BETPOBBIX
Harpy3oK, MpH MPOBEpKe THOKOCTH
B BEPTUKAJIBHON MIOCKOCTH 150 -

[Ilpumeuanus
cleqyeT IPOBEPATH TOJIBKO B BEPTUKAIBHBIX MIIOCKOCTSIX.

/150, npu BO3AEHCTBUM Ha KOHCTPYKIHMIO CTATHYECKUX HArpy30K npuHUMaioT A, = 500.

OrpaHNu4YnBacCTCA.

1 B KOHCTpyKUmusX, HE MOABEPTraOMNXCS JUHAMHYECKHM BO3IEHCTBHUAM, IMOKOCTH PACTSHYTHIX DIEMEHTOB
2 Jlnst 57IeMEeHTOB CBsI3eH (TO3HIMS 5), Y KOTOPBIX MPOTUO 10T IeHCTBHEM COOCTBEHHOTO Beca HE MPEBHIIIAET

3 I'HOKOCTh PACTAHYTHIX HJIEMEHTOB, ITOJBEPTHYTHIX NPEABAPUTEIEHOMY HAIPSHKEHHIO (TSDKH C TAJIPEIaMu), He
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4 3HaveHUs IpeneNbHBIX TMOKOCTEll cienyeT MpUHUMATh IIPU KpaHax Ipymnn pexumoB pabotel 7K (B mexax
MeTauryprudeckux npousBoncts) u 8K B coorBercteun ¢ CIT 20.13330.

5 Jins HIWKHUX T0ScoB Oalok M (epM KpaHOBBIX HyTeH NpH KpaHax Tpymn pexxuMmoB pabotel 1K — 6K
npuHuMaoT A, = 200.

6 K nuHaMmyeckuM Harpyskam, IIPHIOKEeHHBIM HEOCPEICTBEHHO K KOHCTPYKIMH, OTHOCSTCSI Harpy3KH,
IpUHIMaeMble B pacyeTax Ha YCTaJIOCTh WK ¢ YI€ToM KoddduienToB nuHammgaoctr o CIT20.13330.

11 Pacuer JJUCTOBBIX KOHCTPYKIUIA

11.1 Pacyer Ha MPOYHOCTH

11.1.1 Pacuér Ha NPOYHOCTHh JIMCTOBBIX KOHCTPYKIHH (00O0JIOYEK BpaIlEeHUs),
HAXOJSAIIUXCS B 0€3MOMEHTHOM HAIPSHKEHHOM COCTOSIHHH, CJIEIYET BBIIOIHSTE IO (hopMyIie

1
Ryy.
1€ Oy U Oy, — HOpPMalbHblE HAMNpPKEHUS MO JBYM B3aUMHO MEPHEHAUKYISPHBIM
HaIlpaBJICHUSM;
Y% — Koa(hGdUIUEHT yclnoBUl pabOThl KOHCTPYKIIMM, Ha3HAYaeMbli B COOTBETCTBUU C
tpeboBanusimu CIT 43.13330.
[Tpu 5TOM aOCOMIOTHBIC 3HAUCHUS TJIABHBIX HAMPSHKEHUH TOJDKHBI OBITH He OoJiee
3HAYEHUI pacuETHBIX COMPOTUBIICHUN, YMHOKEHHBIX HA J.
11.1.2 HampsokeHuss B O€3MOMEHTHBIX TOHKOCTEHHBIX 000JOYKAaX BpallCHHS
(pucyHok16), HaxoIsAUIMXCA TOJ JaBJICHHEM >KMIKOCTH, Ta3a WM CBIIy4ero Marepuana,
CIIeITyeT OTPEICIATh 1o Gopmyram:

Jol-o.0, +al 4303 <1, (148)

I S - ; (149)
2rrt cos B
o= (plt- o1/ r)r, (150)

IJie 01 ¥ 02 — COOTBETCTBEHHO MEPUIMOHAIBHOE U KOJIBIIEBOE HAIIPSKEHMUS,

F — mpoexmust Ha OCh z — z O0O0JOYKH MOJIHOTO PACYETHOTO JABIICHHUS, AEWCTBYIOIIETO
Ha yacTb 000J10YKU abc (cM. pUcyHOK 16);

r 1 [f— panuyc U yroi, Hoka3aHHbIE HA pUCYHKE 16;

{ — TONIMHA 000JIOYKH;

P — pacu€THOE JIaBJIeHHE Ha TOBEPXHOCTh 000IOUKY;

ri,/2 — paauychl KPUBU3HBI B TIJIABHBIX HAINpPABICHUSIX CPEAUHHONW IOBEPXHOCTH

000JI0UKH.

Pucynok 16 — Cxema 000J104KY BpalieHust

11.1.3  HanpsbkeHus B 3aMKHYTBIX O€3MOMEHTHBIX TOHKOCTEHHBIX 000J0YKax
BpAICHHS, HaXOASIIUXCS 10T BHYTPEHHHM PaBHOMEPHBIM JIaBJICHUEM, CIIEAYET OIPENeNsTh
1o opmysam:

JUTSL IIVUTMHIPAYECKUX 000JI0YeK

o1 =pr/ (2t); o» =prlt (151)
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Ui cepruvecKux 000I0ueK

o1 = o = pr/ (2t); (152)

JUTSE KOHHYECKUX 000JI09eK

r r
o, = _Pr ;0, = _Pr ,
2t cos B t cos B

IJie p — pacy€THOE BHYTPEHHEE JaBJICHHUE HA SMHMILY TOBEPXHOCTH 000JIOUKH;

7 — palnyC CPEIMHHON MTOBEPXHOCTH 00010UKH (PUCYHOK 17);
S — yroi Mexay oOpasyromieil KoHyca U ero ocbio Z — z(CM. pUCyHOK 17).

(153)

Pucynok 17- Cxema KOHUYECKO 000J104KH BpalleHUsI

11.1.4 Tlpu mpoBepke MPOYHOCTH OOOJOYCK B MECTaX M3MEHEHUS WX (POpPMBI WM
TOJIIIMHBIL, & TAaK)KE€ H3MEHEHMs Harpy3Ku CIelyeT YYUThIBaTh MECTHBIE HalpsKeHUs
(kpaeBoii 3P PexT).

11.1.5 Hampsokenust u ycunuss B 00O0JOYKaX JHOOOM KOH(PUTYypalluu CleayeT
BBIMOJIHATh B COOTBETCTBUU C TpeboBaHusMu 11.1.2-11.1.4, a Takxke ¢ UCHOJIB30BaHUEM
CepTU(PHUIMPOBAHHBIX MPOTPAMMHBIX KOMIUIEKCOB MpPHM pacdeTax IO MPOCTPaHCTBEHHOU
pacueTHOI cXeMme.

11.2 PacuéTt Ha yCTOHYHBOCTH

11.2.1 Pacuér Ha yCTOWYMBOCTb 3aMKHYTBIX KPYTOBBIX HMJIMHAPUYECKUX O00OJIOYEK
BpAIlleHHUs, PABHOMEPHO CXKAThIX MapajjieIbHO 00pa3yloliM, CJlelyeT BBINOJHATh IO
dbopmyie

o,

<1
O.1Y.
rJie 01 — pacuéTHOE HATPSHKEHHE B 000JIOUKE;
Ocr,l — KPUTHYECKOE HANpsDKEHHE, pPaBHOE MEHbBIIEMYy W3 3HaYeHuit YR, wim cEt/r

, (154)

(3mech ¥ — paanyc CpPEIMHHOW MOBEPXHOCTH OOOJOUYKH; { — TOJIIMHA O0OJIOUKH) MpH 7 / 1<
300; mpu r/t>300 ow1 = cEt/r.
3uauenus kodgouimerToB y npu 0 <r/t< 300 cremyer onpeaensats mo Gpopmyie
w=0,97 —(0,00025 + 0,95 R/E) r/t. (155)
3naueHus kodpduimenta € cieayer onpeaensiTh mo tadnuie 34.

Taonuma 34

rlt 100 200 300 400 600 800 1000 1500 2500
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c 0,22 0,18 0,16 0,14 0,11 0,09 0,08 0,07 0,06

B cnyyae BHEHEHTPEHHOTO CXKATHSI MapajUIeIbHO 00pa3yIONUM MM YUCTOTO M3ruda B
JUaMeTpaIbHON IUIOCKOCTH MPU KacaTelIbHbIX HAPSDKEHUSAX B MECTE€ HAaMOOJIbILIEr0 MOMEHTA,
He npeBpimatonmx 3Hadenus 0,07E (¢ r)*?, HanpsskeHHe Opr1 JOIKHO OBITH YBEIHYEHO
8 (1,1 — 0,1 o1/01) pas3a, rae o1 — HaUMeHblIIee HaNpsKeHne (PACTATUBAIOIINE HAMPSIKEHHS
CUMTATh OTPULATEILHBIMHU).

11.2.2 B Ttpybax, pacCUUTHIBAEMBIX KaK C)KAThIC WJIM BHEIIEHTPEHHO CXKATBIC CTCPIKHH

TIpM yCIOBHO# ru6KOCTH A =A\/Ry/E> 0,65, 1015KHO OBITH BBIIIOIHEHO YCIOBUE

rit<mJE/R,,. (156)

Takue TpyOBl ClEIyeT pacCUYUThIBATH HA YCTOWYUBOCTH B COOTBETCTBHUU C
TpeOOBaHUSIMU pa3lesnoB7 U 9 HE3aBUCUMO OT pacueTa Ha yCTOMYMBOCTH cTeHOK. Pacuér Ha
YCTOMYUBOCTh CTEHOK OECIIOBHBIX WJIM 3JEKTPOCBAPHBIX TPYO HE TpeOyeTcs, ecii 3HaYCHUs
7/t He IPEBBIIAIOT MOJOBUHBI 3HAUEHUH, orpenesieMbIx o popmyne (156).

11.2.3 Iwmnaapuyeckas maHelb, ONEpTas MO JBYM OOpa3yloIIMM W JIBYM Jyram
HaMpaBIIAIOLIEH, PABHOMEPHO CKaTas BIOIb obpasyromux, npu b* / (rt) < 20 (tme b —
MIMPUHA TaHENIW, M3MEPEHHas MO Jyre HampaBisIomIel) MOKHA OBITh paccuMTaHa Ha
YCTOMYHMBOCTH KaK IJIACTHHKA MO (hOpMyIaMm:

pu pacu€THOM HanpspkeHuu o< 0,8 R,

b/ t< 1,9\ E/o; (157)
IIpU pacu€THOM HaIpsDKEHUU O = R,
b/ t< 37/,/1+ 500R, /E. (158)

ITpu 0,8 R,<o<R, Haubonbllee OTHOWIEHHE b/ t ciexyeT ONpeaessTh JIMHEHHOM
WHTEPIOJIALMEN.

Ecmu b%/(rt) > 20, To maHesb CIeAyeT pPACCUUTHIBATH HA YCTOWYMBOCTH KaK 00OJI0UKY
corjacHo TpeboBanusam 11.2.1.

11.2.4 Pacuér Ha yCTOWYMBOCTb 3aMKHYTOM KPYroBOW LMIMHIPUYECKOH 000JIO0YKU
BpallleHus1, IPU JEUCTBUU BHEUIHETO PABHOMEPHOIO JABJIEHUSI p, HOPMAJIbHOTO K OOKOBOI
MIOBEPXHOCTH, CJIeIyeT BBITOIHATH 110 (popmyie

o2/ (Oer2ye) <1, (159)

re o» = pr/ t— pacu€THOE KOJIbLIEBOE HAIIPSKEHHE B 000JI0UKE;
Ocr,2 — KpUTHUYECKOE HaIpsDKEHUE, onpeeseMoe 1o Gpopmynam:
npu 0,5 <I/ r< 10

o2 =0,55E (r/ 1) (1 r)*?; (160)
npu I/ r> 20
o2 = 0,17E(t/ r)?; (161)

npu 10 <//r<20 HanpsbKeHHUE Ocr2 CIEAYET ONPEAEISATh JINHEHHON HHTEPIOIALUEH.

3nech [ — mIMHA MUITMHIPUIECKON 000I0UKH.

Ta sxe 000yI04Ka, HO YKpeIJICHHas KOJbIEBHIMH pEOPaMHU, pPACHOJIOKEHHBIMU C
maroM s> 0,57 MeXIy OCSIMH, JOHKHA OBITh pacCyMTaHa HAa YCTOMYMBOCTH O (hopMysiam
(159) — (161) c moacTaHOBKOM B HUX 3HAYEHUS S BMECTO /.

B sTrom cnydyae 1OMKHO OBITH YJOBJIETBOPEHO YCIOBHE YCTOWYMBOCTH pedpa B CBOEH
IUIOCKOCTH KaK C’KaTOro CTEPKHS coryacHo TpeboBanusaM 7.1.3 mpu N = prs u pacu€THOi
JUIMHE CTepXHA lr = 1,87, mpu SToM B ceuyeHHe pebpa cieayeT BKIIOYATh YYaCTKU
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o0onouku mmpuHOn 65 #,/E /R, ¢ KaXma0d CTOPOHBI OT OCH pedpa, a yClIoBHas THOKOCTH

crepxkusa A= A,/R, /E He nomkHa npespmars 6,5.

[Ipu ogHOCTOpOHHEM pebpe >KECTKOCTH €ro MOMEHT WHEPLMH CIEAYeT BBIUUCIATH
OTHOCUTEIIEHO OCH, COBIAJAIOIICH ¢ OIMMKaiieil TOBEPXHOCTHIO 000JIOUKH.

11.2.5 Pacuér Ha yCTOMYMBOCTb 3aMKHYTOW KPYroBON HHMJIMHIPUYECKON OOO0JIOUKH
BpallleHUs, [OBEPKEHHON OJAHOBPEMEHHOMY JAECMCTBUIO Harpy3ok, ykazaHHbiX B 11.2.1 n
11.2.4, cnenyeT BBIMOJIHATH 11O (hopmyJie

(o1/0er1 + 02loer2) 17 1, (162)
TI€ Ow1  JIOJDKHO OBITBBBIYUCIICHO coriacHo TpeboBanusMm 11.2.1 u o2 — coriiacHo
TpeboBanusm 11.2.4.

11.2.6 Pacuér Ha yCTOHYMBOCTb KOHMYECKOH OOOJIOUKM BpaIleHHUs C YIJIOM
KOHYCHOCTH [< 60°, cxaroil cutoii N BIOIb OCH (pucyHoK 18), cieayeT BBIMOJIHATH IO
dbopmyie
NI/ (Nerye ) <1, (163)
rae Ne- — KpuTHUecKas cuia, onpezensemMas no gopmyie

Ner = 6,28t Ger17m c08*f3, (164)
371€Ch ¢ — TOJIIIMHA 000JI0UKH;

Ocr,| — 3HAUCHHE HANIPSDKEHUS, BEIYMCIIEHHOE coryiacHo TpeboBanusiM 11.2.1 ¢ 3ameHoit
pamuyca rpainycoM 7p,, PaBHBIM

rm= (0,972 + 0,1r1) / cosp. (165)

11.2.7 Pacuér Ha YCTOMYMBOCTH KOHHUYECKOW OOOJIOUKH BpalICHHs MpPHU ICHCTBHH
BHEIIIHETO PaBHOMEPHOI'O NaBJICHUS p, HOPMAJIBHOTO K OOKOBOW MOBEPXHOCTH, CIIEIYET
BBITMIOJHATH 1O (hopMyIie

o2/ (Oerp ye) £ 1, (166)

h

2

r N

Pucynok 18 — Cxema KOHMYeCKOil 000JI0YKH BpalleHUs MO/ JeiCTBHEM
NPOJ0JBHOI0 YCHJIMS CHKATHSA

3/1€Ch O = prm/ t — paCU€THOE KOJBIIEBOE HANIPSHKEHUE B 000JI0UKE;

Ocr2 — KpUTHUYECKOE HaIpsDKEHUE, onpenenseMoe o ¢opmyse

Oer2 = 0,55E (rul h) (t/ rm)*?, (167)
TAe 7m — paauyc, onpeaenseMbii mo popmyse (165);

h — BbICOTa KOHUYECKOH 000J104KH (MEKIY OCHOBAHUSMHU).

11.2.8 Pacuér Ha ycTONYMBOCTh KOHMYECKOW OOOJIOUKH BpallleHUs, MOIBEP>KEHHOU
OJIHOBPEMEHHOMY JIEMICTBUIO HArpy30K, ykazaHHbIX B 11.2.6 u 11.2.7, cnenyer BBINOIHATD 110
dbopmyre

(N/ Ner + 02/ 0er2) | 1< 1, (168)
r7ie 3HaueHust Ner U Ocr2 CHEIYET BBIYMCIATH 10 dpopmynam (164) u (167).

11.2.9 Pacuér Ha yCTOMYHMBOCTH MOJHOW CQepruecKoil 000JOUKH (HMIJIA €€ CerMEHTA)
npu 7/t< 750 W JefcTBUM BHEIIHETO PAaBHOMEPHOTO JAaBICHHUS p, HOPMAJIbHOIO K €€
MIOBEPXHOCTH, CJIeTyeT BBIOIHATH 110 (popmyie
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ol (oerye) < 1, (169)
rne o= pr/ (2t)— pacu€THOE HAMPSHKEHHUE,
o= 0,1 Et/ r — xpuTH4ecKkoe HanpsHKeHUe, MPUHUMAaeMoe paBHBIM He Ooiee R),
31€Ch ¥ — PaJUyC CPEIUHHOMN MOBEPXHOCTH C(EepBhl.

12 Pacuer 3/1eMEHTOB CTAJIbHbIX KOHCTPYKIHUI HA YCTAJIOCTD

12.1 O6mme moJio:KkeHUs pacueTra

12.1.1 Tlpu mpoOEeKTHUPOBAHWUU CTAIBHBIX KOHCTPYKIIMA M MX DJIEMEHTOB (Oanku
KPAaHOBBIX TyTeH, Oanku pabodMx TUIONMIAIOK, 3JEMEHTBHl KOHCTPYKIUH OYHKEPHBIX U
pa3rpy30uHbIX O3CTaKaj, KOHCTPYKIMH TOJA JBUraTeld MW JAp.), HENOCPEICTBEHHO
BOCITPUHUMAIOIIUX MHOTOKPATHO JIEUCTBYIOIINUE IMOJBHKHBIC, BUOPAIIMOHHBIE HIIU JPYTOro
BHJIa HArPY3KH C KOJIMYECTBOM LIUKIIOB HArpyxeHuit 10° u Gonee, NPUBOAALINE K SBICHHIO
YCTAJIOCTH, CJIEAYET MPUMEHSITh TaKU€ KOHCTPYKTHBHBIC PEIICHHS, KOTOPHIE HE BBI3BIBAIOT
3HAUYUTEIIbHOM KOHUEHTPALMH HANPSIKEHUM, U TPOBEPATHh pacCYETOM Ha yCTaJIOCTh.

KonuuecTBO 1MKIOB HarpyKeHUH ClelyeT M[pUHUMATh 10 TEXHOJIOTMYECKUM
TpeOOBaHUSAM DKCILTYaTAIHH.

Pacyér KOHCTpYKUIMII Ha yCTaJlOCTh CJIEIYET HPOU3BOJHWTH HAa JEHCTBUE HArpy30K,
ycranasiuBaeMbIx cornacHo CIT 20.13330.

Pacuér Ha ycTamocTh Takke CIEQyeT BBIIOJHATH JUISI KOHCTPYKIHUH BBICOKHUX
COOpyXeHHH (Tuma wmauT, OameH # T.I.), KOTOpPbIE TOJBEPrarTCABO3ICHCTBUSIM
pe30HaHCHOTO BUXpeBOro Bo30ykaeuust cormacHo CIT20.13330.

12.1.2 Pacuér Ha ycTanocTh ClielyeT MPOU3BOIUTE IO (hopMyIie

Tmax | (170)

aRyyy
1€ Omax — HanOOJIbIIEE IO A0COIIOTHOMY 3HAYSHHIO HAPSKEHHE B PACCUNUTHIBAEMOM
CEUEHUU JIEMEHTA, BBIYMCIEHHOE [0 CEYEHHIO HETTO 0e3 yuéra Koo puuueHTa
JUHAMUYHOCTU U KOO OUIIUEHTOB @, @b, @;
R, — pacué€THOE CONPOTUBJIEHUE YCTAJIOCTH, IPUHUMaeMoe 1o Tabnuue 35
B 3aBHCUMOCTH OT BPEMEHHOT'O COIIPOTUBIICHUS CTalIH Ry, ¥ TPYIH 3JIEMEHTOB U
COEMHEHUI KOHCTPYKIMHA, mNpuBeaeHHbIX B Tabnuue K.1 (mpunoxenue K);
o — K03 (PUIMEHT, YUYUTHIBAIOIINI YHCIIO LIUKIJIOB HArPYXEHUI 71,
pu 1> 3,9 - 10° npunuMaemslii paBHbIM o = 0,77;
npun< 3,9 - 10° Beruncnsemslii o popmysnam:
JUTSI TPYTIIT SJIEMEHTOB 1 1 2

a=0,064 (n/10%?*—-0,5 (n/10%) + 1,75; (171)
JUIS TPYII 2JIEMEHTOB 3 — 8
a=0,07 (n/10%? - 0,64 (n/10%) + 2,2; (172)

% — K03 puIHenT, onpenensieMpiid o Tadbnuiie 36 B 3aBUCUMOCTU OT HANPSHKEHHOTO
COCTOSTHUS ¥ K0od((pUlIMeHTa aCHMMETPUH HATIPSIKSHUH O = Omin/ Omax (3AE€CH Omin —
HaWMEHBIIIEE 110 A0COTIOTHOMY 3HAYCHUIO HAIPSHKEHNE B PACCUMTHIBAEMOM CEUEHUH
AJIEMEHTA, BBIYUCIIIEMOE TaK JK€ U TIPU TOM K€ 3arpyKeHUH, KaK U Opax). llpu
Pa3HO3HAYHBIX HAMPSKEHUSAX Omax U Omin3HAUCHHE KOG HHULNEHTA p CIEAYET
MPUHUMATDH CO 3HAKOM «MHUHYCY.
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[Tpu pacuére o Gpopmysne (170) 10MKHO OBITH BBITIOJHEHO YCIOBUE R H<R./ V.

Taonunga 35

3HaueHne RvaI/I HOpPMAaTUBHOM 3HAaYC€HUU BPEMCHHOI'O COIIPOTUBJICHUSA
I'pymma cranu Run, H/Mm?
1o 420 cB.420 cB.440 ¢B.520 ¢B.580
DIICMEHTOR 110 440 10 520 110 580 10 675
1 120 128 132 136 145
2 100 106 108 110 116
3 g Bcex Mapok ctan - 90
4 To xe 75
5 « 60
6 « 45
7 « 36
8 « 27

12.1.3 CranbHble KOHCTPYKIIMHU U UX 3JIEMEHTBI, HEOCPEACTBEHHO BOCIIPUHUMAIOLINE
HArpy3KH C KOJMYECTBOM IIMKIOB HarpyxkeHuii Mmeneel(®, ciefyer NpOeKTHpOBATH C
MPUMEHEHHEM TaKHX KOHCTPYKTHUBHBIX PEIICHHM, KOTOPHIE HE BBHI3BIBAIOT 3HAYUTEIBHOMN
KOHIIGHTpAllMd HamNpsDKeHW. B Ipyrux ciydasx cTajqbHble KOHCTPYKUIMM U WX 3JIEMEHTHI
CJIeTyeT MPOBEPSTh PAaCYETOM Ha MAJIOIMKIOBYIO YCTAJIOCTh O MpaBHJIaM MPOEKTUPOBAHHUS.

Taonuma 36

Hanpsoxéanoe Koaddunuent acummerpun DopMyIIbI AJ1s1 BRIYUCTICHUSI
COCTOSIHUE (IS Opax) HamnpspKeHUun p ko3 duitnenrta y,
-1<p<0 2,5
L5S-p
PacTskeHne 0<p<0.,8 2,0
L2-p
0,8 <p<'1 1,0
1-p
C 1<p<1 20
KaTue —lsp< 1-p

12.2 Pacuétr 0ajlOK KpPaHOBBIX MNyTeW

Pacuér Ha ycranocTh OaJOK KpaHOBBIX MYTEH ClleyeT BBINOJHATh COTJIACHO
TpeboBanusiM 12.1.1 u 12.1.2 Ha AeiicTBUE KPaHOBBIX HArpy30K, ONPEICISIEMBIX COTJIACHO
CII 20.13330 IIpu aTom cnenyet npuHuMaTh o = 0,77 npu KpaHax Ipymi pexXUMOB pabOThI
7K (B mexax meramryprudeckux npou3BoActB) U 8K u o = 1,1 — B OCTaJIbHBIX Cllydasx.
Pacuér Ha ycTanocTh BepXHEHl 30HBI CTEHOK COCTaBHBIX OaJOK KPAaHOBBIX MyTeH B 3THUX
cllydasix CieayeT BBIOIHATH 10 (popmyme

(0,5 \Jo2 +0,3672 + 0.4 Oyt 0,50 ) / R< 1, (173)

rae R,— pacu€THoe CONpOTUBIIEHUE YCTAIOCTH, IPUHUMAaEMOe /Il BCEX MapoK cTajei,
PaBHBIM JUIsI OaJIOK CO CBAPHBIMU M (DPUKIIMOHHBIMHU TOSICHBIMU COEAMHEHUSIMU
COOTBETCTBEHHO:

JUISL C)KaTOW BEPXHEH 30HbI CTEHKHU (CeYeHHUs B POJIETE OasIku)
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R,=75H/MM?> u 96 Hmm?;
JUTSL PACTSIHYTOM BEpXHEH 30HBI CTEHKH (OTIOPHBIE CEYCHHS HEPa3PE3HbIX OAIOK)
R, =65 H/MM? u 89 H/mm?.

3uaueHus HanpspkeHuit B popmyne(173) cnexyet onpenensats o Gopmynam 8.3.3.

13 IIpoexkTHpOBaHHUE CTAIBHBIX KOHCTPYKIHUI ¢ Y4€TOM
Npea0TBPallleHUsl XPYNKOIro pa3pyluieHust

13.1 IIpu npoeKTUpOBAaHUM CTAJIbHBIX KOHCTPYKLMH CIENYET UCKIIIOYATh BO3MOKHOCTD
XPYIKOTO pa3pylIeHus, BOSHUKAIOIIYIO BCIEACTBIE HEOIArONMPUATHOTO BIUSHUS COUETAHUS
CIeIYIOIMUX (GaKTOPOB:

MOHIKEHHOM TeMIEepaTyphl, MPU KOTOPOH CTalb B 3aBUCHMOCTHU OT €€ XUMHUYECKOTO
COCTaBa, CTPYKTYPHI U TOJIIIMHBI IPOKATa MEPEXOAUT B XPYIIKOE COCTOSHUE;

JEHCTBUS MOJBUKHBIX, JUHAMHUUYECKUX M BUOPAIIMOHHBIX Harpy3oK;

BBICOKMX MECTHBIX HAalpsHKEHUI, BbI3BAHHBIX BO3JECUCTBUEM COCPENOTOUYEHHBIX
HaArpy30K wiu aeopmaruii 1etaneid CoequHEHMs, a TAKKEe OCTATOYHBIX HAMPSKEHUIH;

PE3KMX KOHILIEHTPaTOpPOB HAaNpsyKEHUI, OpPUEHTHUPOBAHHBIX IONEPEK HAalpaBICHUS
JEHCTBUS paCTATHBAIONINX HAIPSHKEHUH.

13.2 JIns mpenoTBpamieHus: XpynKoro pa3pymieHusi KOHCTPYKIMH CIIeTyeT:

BBIOMPATH CTAJIb COTJIACHO TpeOoBaHusAM 5.2 u Tabnuie B.1 (mpunoxenue B).

n30eratb pacIoJIOKEHUs CBapHbIX IIBOB B 30HAX JEHCTBUS PaCTITHMBAIOIINX
HanpskeHui, npespimaromux 0,4 R);

OPUHUMATh MEphl 110 CHIDKCHHIO HEOJaronpusTHOTO BIHMSHUS KOHLEHTPAIHH
HANpPSDKEHUN U HaKJIerna, BhI3BAaHHBIX KOHCTPYKTHUBHBIM PEIICHUEM WU BO3HUKAIOMIMX MPHU
pa3IMYHBIX ~ TEXHOJOTHUECKMX  omepanusx (mpaBka, TuOKa, THILOTHHHAs pe3Ka,
MPOJaBIMBAHUE OTBEPCTUH U T.I1.);

n30erarhb rnepeceyeHunii CBapHbIX IIBOB;

MPUMEHSTh BBHIBOJHBIE MIAHKU U (PU3UUYECKUE METOJbI KOHTPOJSI KaueCTBa IIBOB —JIJIs
CBapHBIX CTHIKOBBIX COEIUHEHMI;

YUUTBIBaTh, YTO KOHCTPYKIIMHU CO CIIOIIHOW CTEHKOW MMEIOT MEHbIIE KOHIIEHTPAaTOPOB
HaIPSDKEHUH, 4YeM pelI€TyaThle;

HE JI0BOJUTH ()JIAHTOBBIE IIBBI JI0 OCH CTHIKa HE MEHEE YeM Ha 25 MM C KaXJou
CTOPOHBI —B CTHIKaX AJIEMEHTOB, IEPEKPHIBAEMBIX HAKIIATKAMU;

IPUMEHSTh BO3MOJKHO MEHBIIME TOJIIMHBI 3JIEMEHTOB Ce4eHHUs (O0COOEHHO IpHU
THIILOTUHHON pe3Ke KPOMOK U IIPOAABIUBAHUN OTBEPCTHH);

KpenuTh (PacOHKM CBSA3EH, BCIIOMOTraTEeNbHbBIX M JIPYIMX BTOPOCTETIEHHBIX 3JIEMEHTOB K
pacTAHYTBHIM 3JIEMEHTaM KOHCTPYKLUH 110 BO3MOXKHOCTH Ha 00JTaxX.

13.3 Ilpu nmpuMeHEHMH B CBAPHBIX COEJAMHEHHUSX IpOKaTa TOJIIMHON § > 25MM u3
HU3KOJIETHPOBAHHBIX CTajJel BKPECTOOOPA3HBIX, TABPOBBIX U YIJIOBBIX COCMHEHUSX, a TAKXKE
y CBapHbBIX IIBOB C IOJIHBIM IPOIUJIABICHUEM, OJMH U3 3JIEMEHTOB B KOTOPBIX HMCIIBITHIBAET
pacTArMBaONIUe HANPSDKEHUS MO TOJIIMHE JINCTA, U OCTAJIbHOTO MpOKaTa TOJIIMHOM Ooiee
40 MM BO3HHMKAaeT pHUCK TMOSBIEHUS CIOUCTOrO paspyuieHus (Aeexra B Ipokare,
oOpasyromierocss IMoja JEHCTBHEM CBapKH, B BHJE CIOHCTBIX TPELIMH, MapaulIeIbHbIX
MIJIOCKOCTH TMPOKATA).

Takoit neext oOHapy)UBaeTCs MPHU YIHTPA3ByKOBOM KOHTPOJIE KaueCTBa IIIBOB.

BO3HUKHOBEHHE CIIOMCTOTO pa3pylI€HUs CYHIECTBEHHO 3aBUCUT OT (OopMmbl
COEIMHEHUIN W PacCIHOJIOKEHHUSI CBApHBIX IIBOB, OT pa3Mepa IIBa, TOJIIMHBI CBAPHUBAEMbBIX
AJIEMEHTOB, CTENIEHU JKECTKOCTH COEAMHEHNS U TEXHOJIOTMH CBApKHU.
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13.4 CxJIOHHOCTH TpPOKaTa K CJIOHUCTBIM Pa3pPYyIICHUSIM CIEAYET ONPENeNiaTh NPHU
HCIIBITAHUAX Ha PACTKCHHUC IO 3HAYCHHUIO OTHOCUTCIIBHOTO CYKCHHA Yz Ha 06pa3uax, OCh
KOTOPBIX HOpMaJIbHA MMOBEPXHOCTH IIPOKATa.
13.5 BO3MOXHOCTH CIOMCTOTO pa3pyIICHHUs] HCKIIIOYAETCsl COOIOICHUEM YCIOBHUS

sz < WZH )

rae Y. — CyMMapHsbIi (hakrop pucka, %;
Y. — HOpMUpyeMoe, %, 3HaueHHue (aKTopa prcKa AJsl IPOKaTa BCOOTBETCTBUH C
JEHCTBYIOIIUM CTaHIAPTOM;

Yo =15, Wen =25, Won =35 COOTBETCTBEHHO IS IPYII KadecTBa npokara Z15, 725,
Z35. Ilpu stom mpokar mo 13.3 1oiKeH YAOBIETBOPAThH: sl KOHCTPYKLUMH TIpYIIIbI
1 (mpunoxxenne B) —tpeboBanmsiM rpymnmbl kKauecTBa Z35; M ApYruX KOHCTPYKIUHA TPYIIIBI
l(mpunoxenue B), a Take ans (IaHUIEBBIX COCIMHEHWA W B Cllyyae, KOrJa YCHIIUE
HOPMaJIbHO MOBEPXHOCTU JHCTA, — TpPeOOBaHUSAM TpYIIbl KadecTBa Z25; B OCTaJbHBIX
caydasx — Z15.

PacueTHoe 3HauCHUE Y-p CIIEAYET OLPEACTATH IO POopMyIIe

W =Wop T War + Won + Wox T Wac (174)

rae Y. — popma coeauHEHNs U pacloI0KeHHE CBApHBIX IIIBOB,;
/1 — TOJIIMHA CBAPUBAEMOTI'0 IIPOKATa;
Wou— KaTeT IIBa;
W — CTEINEeHb )KECTKOCTU COSITMHEHUS;
W/:c— BIIUSTHHUE TEXHOJOTHU CBAPKH (CyMMapHBIN (hakTOp OT YMCIIa TPOXOJIOB,
HOCJIE0BATEIbHOCTH HAJIOKCHHUS IIBOB U ITOIOTPEBA).
3HaYeHUA Wapy , Wor , Wow » Yo , Wee IPEACTABICHBI B TaOMLIE 37.
PacuetHoe 3HaueHue Y. MOXeT ObITh yMeHbIIeHO Ha 50% B cimydae paboOTHI
MaTepHaja Ha CTaTMYECKOe CKaTHe IO TOJIIMHE U yBenudyeHo Ha 10% — B ciyuyae neicTBus
10 TOJIIMNHEC TUHAMHWYCCKUX HUJIN BI/I6paHI/IOHHI)IX Harpysok.

Tab6numa 37
dopmMa coeIMHEHHUS U PACIIONIOKEHHE CBAPHOTO 1B, Wy
XapaKTepUCTHKU CBAPHBIX COCTUHCHUIT daxrop
p p p A pucka, %
CoenuHeHne 0e3 HaNpsKeHUH B HALIpaBJICHUH Z
0,18 T W= — 25
]
S
Yri0Bo€ coeIMHEHHE ¢ CHMMETPHYHO PACIIONIOKEHHBIM IIIBOM
=-10
0,58 Ve

‘E'ji’:
COC}II/IHCHI/IC C l‘lpOMe)KyTO‘{HBIM HaIlJIaBJICHHBIM CJIOEM

| ﬂ | ”ﬂ“ ﬂ o

OO6bIYHOE TABpPOBOC COCIMHCHMC C YIJIOBBIMU IBAMU

W0

TaBpOBOC COCTMHCHUEC C YTJIOBBIMU MIBAMHU C TTOJIHBIM WJIM YaCTUYHBIM IPOBAPOM
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WLHHH vt

COGZ[I/IHCHI/IC C YIJIOBBIMHU LIBaMH,
PpacnoJIOKCHHBIMU BOJIM3U CBOGOJJHOFO TOpHa JrucTa

A % L Vet

VYTII0BBIE COCAUHEHUS C TTOJTHBIM IIpoOBapoM

F F Z e

TommuHa nwcta, S, MM, paboTaromero B Z HallpaBICHAN, Wi v,=0,28
BennunHa KaTera yriioBOro 1iBa, d, MM, Wy

S| “n B
] wun=0,3a
CreneHb )KeCTKOCTU COeTUHEHHUS, W x

Hwuskast — Bo3MokHa cBOOOIHAS ycaaKa W= 0
CpenHss — 9aCTUYHO BO3MOJKHBI yCa/IKa IIBa M AeopMaIys KOHCTPYKIHH W=+ 3
Bprlcokast — ®eCTKOe 3aKperieHre 0e3ycaaKky Ba W=+ 5

TexHOIOTHS CBApKH, Wy

OnuH =0
UYucno npoxo10B

Heckonbko Wee=—2
ITocnenoBarenbHOCTD [TonepeMeHHO ¢ OIHOM U € APYTOil CTOPOHBI COETUHEHHS Wee=—2
HaJIOKEHUS LIBOB Brauaze ¢ 01HOI, 3aTe€M ¢ APYroil CTOPOHBI COETUHEHUS =0

be3 monmorpesa =0
Ionorpes P LE

C noznorpeBom Wee=—8

14 IIpoexkTHpOBaHME COETUHEHNH CTAJIbHBIX KOHCTPYKIIHIA

14.1 CBapHble coeAMHEHUS

14.1.1 Ilpu DpOEKTUPOBAHUHU CTAIBHBIX KOHCTPYKLHN CO CBAPHBIMH COEAMHEHUSIMU
CIenyerT:

Ha3HayaThb MHUHHMAaJbHBIE Pa3Mepbl CBapHBIX IMIBOB ¢ yué€ToMm TpeOoBaHuil 14.1.2,
14.1.4 — 14.1.6, a Takke NPUMEHATh MHHHUMAIbHO HEOOXOAMMOE YHCIO PACYETHBIX H
KOHCTPYKTUBHBIX CBAapHbIX LIBOB;

oOecrieunBaTh CBOOOJHBINM TOCTYN K MECTaM BBINOJIHEHMSI CBApPHBIX COETUHEHHH C
y4€TOM BBIOPAHHOTO BU/A U TEXHOJIOTMU CBApPKH.

14.1.2 OcHOBHBIE THUIIBI, KOHCTPYKTUBHBIE 3JIEMEHTHI U pa3Mephbl CBAPHBIX COETUHEHHM
clenyeT IpuHUMaTh o aercTByromum HJI.

14.1.3 Ilpu BeIOOpE 3IIEKTPOIOB, CBAPOUHON MPOBOJIOKH U (IIFOCOB CIEAYET YUUTHIBATh
TPYNIbl KOHCTPYKIMHI U pacu€THbIE TEMIIEPATYPHI, YKa3aHHbIE B IpUiIokeHusx Bu I .

14.1.4 IIpu npoeKTHPOBAaHUH CBAPHBIX COEAMHEHUM CIIEyeT MCKIII0YaTh BO3MOKHOCTb
XPYIIKOTO pa3pylieHns: KOHCTPYKLUI coraacHo TpeOoBaHUsAM paszena 13.

14.1.5 Tlpu npoeKTUpPOBAHUU TAaBPOBBIX U YIJIOBBIX CBAPHBIX COEIMHEHUN 3JIEMEHTOB
CTaJIbHBIX KOHCTPYKLHUN C pacTATMBAIOIIMMM HAIPSDKEHUSAMHM B HAIPAaBICHUM TOJILIVMHBI
MpoKaTta Ui UCKIIOYEHHUS] BO3MOKHOCTH  CJIOMCTOTO pa3pylIeHHUs MeTalljia Mo CBapHbIM
LIBOMCJIEAYET:

MPUMEHSTh CTaJI JJIsl KOHCTPYKIMM rpynmbl 1 cornacHo nmpuiioxkenuto B, ¢ npenenom
Tekydects 710 375 H/MM?, a Takske CTalu ¢ TapaHTHPOBAHHBIMU MEXaHMYECKHUMHU CBOHCTBAMU
B HaIIpaBJICHUH TOJIIMHBI IPOKATA B COOTBETCTBUH € 13.5;

IPUMEHATHh CBAapOYHBIE MaTepUalbl C IOHMKEHHOM IPOYHOCTHIO U TIOBBIIIEHHOMN
IUIACTUYHOCTBIO; TEXHOJIOTUYECKHE TMPUEMBbl CBAapKH, HalpaBiIeHHbIE Ha CHIKEHUE
OCTaTOYHBIX CBAPOYHBIX HANPSKEHUI; HE IPUMEHATDH [TOPOIIKOBYIO IIPOBOJIOKY;
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OTKa3aTbCs OT NPUMEHEHHUS OJHOCTOPOHHErO YIJIOBOTO 1IBa M MEpPEeHTH K
JIBYCTOPOHHEMY;

3aMEHATH YIJIOBbIE COEAMHEHUS TaBPOBBIMH M OOecledrBaTb B HUX OTHOILIEHUE
HIMPUHBI CBECa K TOJIIIMHE YJIEMEHTOB HE MeHee |

MPUMEHSTh Pa3/ie]Ki KPOMOK, O0OECIeunBalolIue CHUKEHHE 00beMa HAIUIaBIEHHOTO
MeTasuia.

14.1.6 CBapHble CTBHIKOBBIE COEJUHEHHS JIUCTOBBIX JI€TAJIEM CJEAYeT MPOCKTUPOBATH
MPSIMBIMU C TTIOJTHBIM TIPOBAPOM U C IPUMEHEHHEM BBIBOJIHBIX IIJIAHOK.

B MOHTaXHBIX YCIOBUAX MPUMEHSIETCS OJHOCTOPOHHSS CBapKa C MOABAPKONW KOPHS U
CBapKa Ha OCTAIOLIEHCS CTAJIbHOM MOJIKIIAIKE.

14.1.7 Pa3Mepbl CBapHBIX YIJIOBBIX IIBOB M KOHCTPYKIHWS COCAWMHEHUS  JIOJKHBI
YIOBJICTBOPATH CICAYIOIIUM TPEOOBAHHSIM:

a) KaTeT YIJIOBOrO IIBa Kk HE TOJKEH MPEeBbIATh 1,2, r/ie { — HauMEHbILAsl U3 TOJIIIUH
CBapHBACMBIX JICMCHTOB;

KaTeT 1IBa, HAJIOXKEHHOT'O Ha 3aKPYIJIEHHYIO KPOMKY (hacCOHHOTO MpOKaTa TOJIIINHOH £,
He J0JikeH npessimath 0,9¢;

0) KareT YrJoBOro IBa Ay IOJDKEH YAOBJIETBOPATH TpeOOBAHMUSM pacueTa U ObITh HE
MeHbIIle yKazaHHOro B Tabnume 38; npu oOecrieueHuu Oouiblledl IIyOMHBI IpoBapa B
TaBpPOBOM JIBYCTOPOHHEM, a TakXK€ B HaxJIECTOUHOM U YIJIOBOM COEIUHEHUAX, IpH
00eCreYeHU MEPOIPUATHI, TapaHTHPYIOIIUX OTCYTCTBHE Je(EeKTOB, B TOM YHCIE
TEXHOJIOTHYECKHUX TPEIIMH, KaTeT 1mBa (0T 5 MM U OoJsiee) MPUHUMAETCS MEHbIIE YKa3aHHOTO
B TaOmuie 38, HO He MeHee 4 MM;

Tabnauma 38
IIpenen MuHUMaNBHBIA KaTeT mBa ky, MM, TIPH TOJIILIUHE
Bun Bun TEKy4YeCTH CTaJIH, 6oJiee TOJICTOTO U3 CBAPHBAEMBIX JJIEMEHTOB 7, MM
COEIUHEHUS CBapKu H/mm?2 4-5 6-10 11-16 17-22 23-32 33-40
TaBpoBoe ¢ Pyunas o 285 4 4 4 6 10 12
JIBYCTOPOH- JyroBast
e Ca. 285 10 390 4 5 6 8 10 14
yTIOBBIMH Cs. 390 no 590 5 6 7 8 10 14
LIBaMU;
’ 285
Haxjecroy- | AABTOMATH- Hlo 3 4 4 6 10 12
Hoe u yrno- | ICCKAIH 1 Cp 285 50 390 3 4 5 8 10 14
BOE MEXaHU3U-
poBanHast | Cg. 390 no 590 4 5 6 8 10 14
TaBpoBoe ¢ Pyunas 5 6 7 8 10 14
OnHocro- JTyroBast
Ho 375
POHHUMU ABTOMaTH-
YIJIOBBIMHU Yyeckas u
IBaMHU MEXaHU3U- 4 3 6 10 10 18
poBaHHas
IIpumevanus
1 B KOHCTPYKIMSX M3 CTajd C IPEIEIOM TeKydecTH cBbie 590 H/MM? MUHMMAabHBIA KaTeT IBOB CJEAyET
HNPUHUMATD 110 TEXHUYECKUM YCIIOBHUSIM.
2 Jlns Beex cTajedl IpU TOJIIMHE 3IeMEHTOB Oosee 40 MM KaTeT CBapHOTO LIBA CIEAYeT HPUHUMATH IO
pacuery.

B) pacyeTHas JUIMHA YIJI0BOrO IIBa JI0JKHA ObITh HE MeHee 4kr 1 He MeHee 40 MM;

T') pacdyeTHas AnuHa (JIaHrOBOTO IIIBa JOJDKHA OBITH HE Oonee 85 [y, 3a HCKIIIOUeHUEM
IIBOB, B KOTOPHIX YCHJHME JEHCTBYeT Ha BCEM MPOTSDKEHWH TmBa (3mech fr —
K03 duULIMEeHT, MpUuHUMaeMblii o Tabnuue 39);

1) pa3Mep HaxXJECTKH JOJDKEH OBbITh HE MEHee ISATH TOJNIIUH Haubojee TOHKOro U3
CBapUBaEMBIX JIEMEHTOB;

€) COOTHOILIEHHE Pa3MEpPOB KAaTETOB YIJVIOBBIX ILIBOB CleAyeT NpuHUMATH 1:1; mpu
Pa3HBIX TOJMIMHAX CBAPHUBACMBIX AJIIEMEHTOB IMPHHUMAIOT IIBBI C HEPABHBIMU KaTETaMMU; IIPH
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9TOM KaTeThl, IPUMBIKAIOLIME K 00Jiee TOHKOMY WM Oosiee TOJICTOMY 3JIEMEHTY, JOJDKHBI
YIIOBJIETBOPSATH TPeOOBAHUSAM Tepeuncienue a) uiu 0) 14.1.7 cooTBETCTBEHHO;

’K) YIJIOBBIE ILBHI CJIEAYET BBINOJIHATH C IJIABHBIM IIEPEX0J0M K OCHOBHOMY METAJLTy B
KOHCTPYKLUSX, BO3BOJAUMBIX B pailoHax ¢ pacu€THBIMM TemIepaTypamu Huxe MuHyc 45 °C,
a TaKke B CllyyasX, KOIJa IUIaBHbII mnepexoa oOecrneyrBaeT MOBBIIIEHHE pPacdETHOIO
COIPOTHUBIICHUS YCTAJIOCTU CBAPHBIX COEIUHEHUM.

Taomnuma 39
Bup cBapku mpu auamerpe 3HaveHne K03 HHIHECHTOB
CBAapOYHOM NPOBOJIOKH ITosnoxeHue mBa Koao- [ 1 [ IpU HOPMAIBHBIX PEKHUMaX CBapKH U
CIINIOIIHOTO CECYCHUA (bHHI/IeHT KaTreTrax mBOB, MM
d, MM 3-8 9-12 14-16 cB. 16
ABTOMaTHUYECKas B noxouky By 1,1 0,7
npnd=3-5 5, 15 10
Huxuee Br 1,1 0,9 0,7
B 1,15 1,05 1,0
ABTOMaTHYECKas U B nonouky Br 0,9 0,8 0,7
MEXaHU3MPOBaHHAsA I 1.05 1.0
Z b 9
npud=14-2 Huxnee, Br 0,9 0,8 0,7
rOPU30HTAJILHOE,
BCPTHKAILHOE P 1,05 1,0
PyuHas u B nomouky Br 0,7
MEXaHM3UPOBaHHAs Hiknee,
npu d< 1,4 nn TOPU30HTANBHOE,
TIOpOILIKOBOM BEPTHUKAJIBHOE,
HPOBOJIOKOM
p IIOTOJI0YHOE B, 1,0

14.1.8 [Inst yrioBbIX LIBOB, pa3Mepbl KOTOPBIX YCTAHOBJEHBbI B COOTBETCTBUH C
pacdeToM, Ul SJIEMEHTOB M3 CTald C IpeieioM Tekydectd 10 285 H/mm? crienyer
NPUMEHSTD IEKTPOJAHBIE MATEPHAIIbl, YIOBIETBOPSIOLIUE YCIOBUSAM:

Ryw>Ry; — Ipu MEXaHU3UPOBAHHOM CBApKe;
1,1 Ryw<Rw<Rvw:f3/ By — nipu py4HOH CBapKe;

JUIs BJIEMEHTOB M3 CTald C MpeAeNoM TeKydecTH cBbime 285 H/mm? clenyer
IPUMEHSTh JJIEKTPOJHBIE MaTepUalIbl, YIOBJIETBOPSIOUINE YCIOBUIO Ry, <Rw<Rw:[./ [r
(Baecv fr u P, — KOI(DPUIMEHTHI, 3aBUCSIINE OT TEXHOJOTHMH CBAPKU M KaTeTa IBa U
ompezenseMble 1o Tadmnuie 39).

14.1.901HOCTOPOHHNKE YIJIOBBIE IIBBI B TABPOBBIX COEIMHEHUSAX JIEMEHTOB U3 CTAJIU C
npesiesioM Tekydectu o 375 H/MM’creryeT MpUMeHSTh B KOHCTPYKIMSAX, SKCILTyaTHPYEMBIX
B HearpeccuBHOM wunu crnaboarpeccuBHoi cpene (xrmaccudukamus nmo CII 28.13330) B
OTAaIUIMBAEMBIX IOMEICHHSIX:

JUISL IPUKPEIIEHUS] IPOMEXKYTOUHBIX pEOep KECTKOCTU U nuadparM — B KOHCTPYKLUSAX
BCEX I'PYII, KpOME KOHCTPYKIUH TPYNIbI 1, pacCUNThIBaEMBIX Ha YCTAJIOCTh;

JUTSI TIOSICHBIX IIIBOB CBApHBIX JIBYTaBPOB — B KOHCTPYKIUAX rpynn 2 u 3 (kpome Oasiok ¢

YCIIOBHOH TMOKOCTBIO CTEHKH 4w >6./R /6, ) Tpu TONIMHE CTEHKH fy B KOJOHHAX H

cToiikax g0 12 MM u B Oankax n0 10 MM, mpH BBINOJTHEHUU IIIBOB MEXaHU3WPOBAHHOU
CBapKo# ¢ katerom mBa k2> 0,8t/ fr; Ipu 3TOM cienyeT yuuTbiBaTh TpeboBanus 15.3.3 u
15.5.5;

JUISL BCEX KOHCTPYKTUBHBIX 3JIEMEHTOB — B KOHCTPYKLUAX IPYIIBI 4.

KareTsl OJHOCTOPOHHMX IIBOB CJeAyeT NpPUHHMMATh IO pPacy€Ty, HO HE MeHee
yKa3aHHbIX B Tabmauie 38.

66



CII 16.13330.2017

OOHOCTOPOHHME YIJIOBBIE IIBBI HE CJIEIYeT NMPUMEHSATh B KOHCTPYKIMSAX 3JaHUN U
coopyxkennit kinacca KC-3 (I'OCT 27751), Bo3BOAMMBIX B pailOHax C CEUCMUYHOCTBHIO 8
0aJUTOB U BBINIE, B pailOHAX ¢ pacYETHOU Temmeparypoi Hike MUHYC 45°C, B KOHCTPYKITUSIX
rpymn 1, 2, 3 B 31aHMAX C KpaHaMu pexxuMoB paboThl 7K (B 1mexax MeTayurypruyecKux
npousBoJcTB) U 8K, a Takke B Oankax U pUTeIsX paMHBIX KOHCTPYKIHI, pacCUUTHIBAEMBIX
coriacHo TpedoBanusam 8.2.3, 8.2.6 u 8.2.7.

14.1.10 TIpepbIBHCTBIC YIJIOBbIE CBApHbIC IIBBI MPHU CTATUYECKOHW HArpy3ke IpHu
M30BITOYHON HECYyIlled CIHOCOOHOCTH HENPEPHIBHOIO HIBA MUHHUMAJIBHOIO pa3Mepacieayer
OPUMEHSTh: JUIS COCIUHEHHM B KOHCTPYKIUSX Tpymnmbl 4; B PEKOHCTPYHPYEMBIX
KOHCTPYKLUSAX TPYNIBl 3 BO BCEX paiioHaX(KpOMe MMEIOLUX pacu€THYIOTEMIEPAaTypy HUKE
MuHyc 45°C); 3KCIUTyaTUPyEMbIX B HEarpeCCUBHBIX WM c1a00arpecCUBHBIX cpeaax.

Pa3mepsl cBapHOro 11Ba JOHKHBI COOTBETCTBOBATH TpeOoBaHuAM 14.1.7.

PaccTosHue s Mex 1y ydyacTKaMy CBapHBIX IIBOB (PUCYHOK 19 ) He IOIKHO MpEBbINIATh
oaHoro u3 3HaueHui: 200 MM, 12¢nix B CKATOM DJIEMEHTE (fmin — TOJIIMHA CAMOI'O TOHKOTO
U3 COCJIMHSAEMBIX 3JIEMEHTOB), 16/nix B PacTAHYTOM 3JieMeHTe. B KOHCTpykuusix rpymmsl 4
paccTosiHue s yBenuuuBaroT Ha 50 %.

a) Tl 1-1

I.| s | I,| s [,
L
0) 51 22

U117 Y

Il s |I| s |1, s

a — B HAXJICCTOYHOM COCAMHCHUU, 0-B TaBpOBOM COCAMHECHUUN
Pucynok 19— Cxema npepbIBHCTBIX YIJIOBBIX CBAPHBIX IIBOB

IIpy HanmoX€HMM NPEPBIBUCTOrO WIBa CIEAYET MpeaycMaTpuBaTh LIOB [0 KOHLAM
COEIMHSEMBIX YacCTeH 3JIEMEHTOB; JUIMHA /1 3TOTO LIBA B 3JIEMEHTaX COCTABHOI'O CEUYEHHUS U3
IUTACTHH J0JDKHA ObITh He MeHee 0,75h, rhoe b — mmpuHa Oosiee y3KOM M3 COeTMHSIEMbIX
IUIACTHH.

14.1.11 VYrioBele cBapHbIE ILIBBI, PACHOJOKEHHBIE 10 NEPUMETPY OTBEPCTUN WIH
npopeseil, ciieyeT NPUMEHSTh B HaXJIECTOUHBIX COSAMHEHUX B CIIydasix, MIPeayCMOTPEHHBIX
14.1.10, nna mepenaunm yCwIMH B IUIOCKOCTM — HAaXJIECTKH, HNPENOTBPALICHHS IOTEPH
YCTOMYMBOCTH 3JIEMEHTOB HAaXJIECTKH UM KOHCTPYKTHUBHBIX COETMHEHUHN HJIEMEHTOB.

14.1.12 TIpo6GouHble MIBHI, 3aMOJIHSIONINE HAIJIABIEHHBIM METANIOM BCIO IJIOMIA/b
KpPYIJIBIX WM IIEJIEBBIX OTBEPCTUM, CIEAYeT MPUMEHSATh B HAXJIECTOUHBIX COEIMHEHUSX B
clIy4asix, IpexycMoTpeHHbIX 14.1.10, ToapKO Ul MpEenOTBPALLEHUS OTEPH YCTONYUBOCTH
AIIEMEHTOB HAXJIECTKHU UM 111 KOHCTPYKTHUBHBIX COEAMHEHUIN AJIEMEHTOB.

TonmuHa MpoOOYHOTO 1IBA JTOJKHA OBITh: HE MEHEE TOIIUHBI # IPOCBEPIEHHOTO HITH
IIPOPE3aHHOrO 3JeMEHTa, HO He Oonee 16 mm; He menee 0,1 ATUHBI TPOpE3u WK
3Hauenui0,45d wium 0,45b (tne d u b — nuameTp OTBEPCTHUS U MIMPHHA TPOPE3U, paBHBIE d>t
+8 MM u b>f + 8 Mm).

PaccrosiHne Mexny HeHTpaMHu OTBEPCTHM WM MTPOJIOJIBHBIMM OCSIMU IPOPE3EN TOJIKHO
ObITh HEe MeHee 4d unu 4b.

14.1.13 KoMmOuHMpOBaHHbIE COECIUHEHUS, B KOTOPHIX YacTh CJIBUTAIOLIETO YCHIIUS
BOCIIPUHUMAETCST (DPUKIIMOHHBIM COEIMHEHUEM, a YacTb — CBAapHBIMU IIBAMHU, MPUMEHSIOT
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IPU YCIIOBUH, YTO CBAapKa BBINOJHEHA IOCIE 3aTsHKKU OOJITOB HA PacyeTHOE YCHIIME U C
NOCTEAYIONEH UX TOTSKKOW MPU HEOOXOIUMOCTH.

Pacnipenenenue ycuinsa Mexay (ppUKIMOHHBIMUA U CBapHBIMU COEIMHEHUSIMU CIIEAYET
OPUHUMATh  [PONOPLUHUOHAIBHO MX  HeCcyllMM  crnocoOHocTaM.  [IpumeHeHue B
KOMOMHHMPOBAHHBIX COEAMHEHUAX OONTOB 0€3 KOHTPOJIMPYEMOTO HATSDKEHHS, a TaKkKe
MCII0JIb30BaHUE CPE3HBIX COEITMHEHUN, HE JIOITYCKAeTCsl.

14.1.14 Pacuér cBapHBIX CTHIKOBBIX COCIAMHEHUW MPU ACHCTBHUM OCEBOM CHIIBI IV,
NPOXOJALICH Yepe3 IEHTP TSHKECTH COSTUHEHHUS, CIIEAYET BBIIOIHATE 10 GopMyIie

N/ (thRuwyye) <1, (175)

I7I€ ¢ — HauMEHbIlas U3 TOJIINH COEANHIAEMbIX IEMEHTOB;

|, — pacu€THas JUIMHA CBApHOTIO I1IBA, paBHAas MOJHOW €ro JIMHE, YMEHBIICHHON Ha 21,
WJIM TIOJIHOM €ro JUIMHE, €CJIU KOHIIBI 1B BHIBEJCHBI 32 IIPEIENbl CTHIKA.

[Ipu pacuére  CBapHBIX CTHIKOBBIX COEJUHEHH  DJIIEMEHTOB U3 CTald C
OTHOWIEHUEM R,/ %>Ry, dKCIUTyaTalsi KOTOPBIX BO3MOXKHA M TIOCJIE TOCTUKEHUS METAIJIOM
Tpe/ena TEKYJecTH, a TAKXKe M3 CTaU C MPENeIoM TeKydecTu Ry,> 440 H/mm> B dopmyie
(175) BmecTo Ryy clieyeT NpuHUMATh R/ Ji.

Pacu€r cBapHBIX CTHIKOBBIX COEAMHEHUN BBINOJIHATH HE TpeOyeTcsl Mpu NPUMEHEHUU
CBapOYHBIX MarepuanoB corjacHo Tabmuue I.1 (mpunoxenue I), moiaHOM mpoBape
coeuHsAEeMBbIX 31eMeHTOB U cmyomHOM (100%-HOM) KOHTposie KauecTBa COEIMHEHUM
HEPa3pyIIAOIIMMU METOIAMHU.

14.1.15 CBapHble CTBIKOBBIE COEJAMHEHHS, BBIIIOJIHEHHBIE B OTCYTBUE CILJIOLIHOTO
KOHTPOJISI KQueCcTBa Hepa3pylIAIOIUMH METOAAMH, NPH OJHOBPEMEHHOM JCHCTBHH B OJHOM
U TOM K€ CEYEHMHM LIIBA HOPMAJIbHBIX Owx M Owy U KaCATENIbHBIX Tyxy HAIIPSDKEHUN ClIEyeT
IpOBEPATH 10 Gopmyie (44), mpuHUMasi B HEH

Ox= Owx, Oy = Owy, Try = Twxy, Ry = Rwy-

14.1.16 Pacuér cBapHOro COEOUHEHHUs C YIJIOBBIMHM IIBAMU, NIPU JEUCTBUMU CHIIBI N,
MPOXOJIAIICH Yepe3 ICHTP TSHKECTH COSIMHEHUS, CIICTYET BBITIOIHATH Ha Cpe3 (YCIOBHBIN) 11O
OJIHOMY U3 JBYX ceueHuit (pucynok 20) mo popmynam:

B fRwr N
n——<1 1o Meramy 1IBa <
BzRwz ﬁfkflewac
BfRwr N
npu ——> | o MeTaTy TpaHUIIbI CIUIABICHUSI ———— <
BzRwz Bzk flwRwzYc
rae [ — pacdyéTHas JUIMHA TBOB B CBAPHOM COCIMHEHUH, paBHAS CyMMAapHOU JITMHE BCEX €Tro
Y4aCTKOB 32 BHIYETOM IO 1 CM Ha Ka)kKJIOM HEMpepbIBHOM y4acTKe IIIBa;
S B — KodpPUITMEHTBI, TpUHIUMaeMbIe o Tabmuie 39.
2

mp (176)

(177)

724

1—-mo MCTaJLTy IIBa; 2 —10 METaJU1y T'paHUIIbI CIIJIABJICHUS
Pucynox 20— Cxema pacyeTHBIX Ce4eHHIl CBAPHOI0 COeANHEHNS C YIIIOBBIM IIBOM

14.1.17 Pacuer cBapHBIX COEIMHEHUH C YIJIOBBIMHU ILIBaMU IIpH A€HCTBUM MoMeHTa M
B IUTIOCKOCTH, IEPIEHANKYJIIPHOHN K IUIOCKOCTH PACIOJIOKEHUS [BOB, CIEAYET BBIITOIHATH Ha
cpe3 (YCIOBHBIN) 10 OAHOMY M3 JIBYX ceueHuil (cM. pucyHok 20) o popmynam:

10 METaJlTy IIBa

M/ (WRwye ) <15 (178)

10 METAJIITy TPaHULbI CILIABIICHUS
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M/ (WaRwzye ) < 1, (179)
rae Wyu W, — MOMEHTBI COIIPOTUBIICHUS] PACYETHBIX CEYEHUM CBAPHOT'O COCUHEHUS 110
METaJuly 1IBa U 10 METaJlIy TPaHUILbl CIUIaBIEHUS COOTBETCTBEHHO.

14.1.18 Pacuér cBapHOIO COEIMHEHUS C YIJIOBBIMHU IIBaMH NP A€WCTBUN MOMEHTa M
B IUIOCKOCTH PACIIOJIOKEHUSI THX ILIBOB CIEAYET BBINOJHATHE Ha cpe3 (YCIOBHBIN) IO
OJIHOMY U3 JBYX ceueHull (cM. pucyHok 20) mo dopmymam:

10 METAJUTy 1IBa

M 1/x2 —+ y2
<1 (180)
([ +1,)R, 7.
10 MeTaJIJIy FpaHHHBI CILJIaBJICHUA

M 2+ 2
*Ir 4, (181)
(]zx +Izy)sz 7/6

I7Ie X U y — KOOPAWHATHl TOYKH CBAPHOTO COEAMHEHUS, HanboJiee yJaJICHHOW OT LEHTpa
TsokecTd O pacy€THOro CEYEHUs 3TOr0 COeUHEHNUs (PUCYHOK 21);
It , I, — MOMEHTBI MHEPIIMK PACYETHOTO CEUYEHUSI CBAPHOIO COSAMHEHUS 110 METAJLTY IIBA
OTHOCHUTEJIBHO €0 IVIaBHBIX OCEM X -X U ) —),COOTBETCTBEHHO;
Iz Iy — TO Ke, IO METaJULy TPAHULIBI CIUIABJICHMS.

d

Pucynok 21-PacueTHasi cxeMa CBapHOIo COeIMHEHUsI

14.1.19 TIlpum pacuére cBapHOrO COEIMHEHUS C YIJIOBBIMU LIBaMH Ha OJHOBPEMEHHOE
neiictBue npoAoiabHOW N U nonepedHod V cuin u MomeHTa M (CcM. pUCYHOK 21) IOJKHBI
OBITH BBINOJIHEHBI YCIOBUS

o Rue) <1 w1/ (Rueye) < 1, (182)

TAC 7y U 7; — HAIPAXKCHUA B TOUKC paC‘-IéTHOFO CCUCHUSA CBAPHOI'O0 COCANHCHUS 11O METAJLITY
IIBa U 10 MCTAJITY I'PaHUIBI CIUIABJICHUSA COOTBECTCTBCHHO, OIMPCACIIACMBIC 110

bopmyne
7= J(ty + 70 + (5, + 70" (183)
14.1.20 Tlpwm ocyliecTBICHUN HAXJIECTOYHBIX COCAMHEHUN 3JIEMEHTOB TOJIIMHON 110 4

MM TOYEYHBIM IIBOM JYyrOBOW CBapKH CKBO3HOT'O MPOIUIABJICHHUS, HECYILYIO CIIOCOOHOCTH
OJIHOM TOYKH CJIEIyeT NPUHUMATh PABHOW MEHBIIEMY U3 JBYX MPEACIIbHBIX 3HAUYCHUN:

IIpHU Cpe3e

Ny = 0,28 d*Roun; (184)
IIpU BBIPBIBE

N; = ﬂdtRun, (1 85)
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rze d — IuaMeTp TOYEUHOTo 1IBa B INIOCKOCTH COEIMHAEMBIX 3JIEMEHTOB, IPUHUMAEMBIH IO
nercrByromnm H/L;

L= 1,1 npu cBapKe 2JIEMEHTOB PaBHOM TOJIIITUHBI,

S = 1,9 npu cBapke 31€MEHTOB C pa3HbIMU TOJIIIUHAMY, OTIMYAOIIUMHUCS B 2 1 Ooiiee
pas3a;npu MEHBIIEM OTIMYHUH B TOJIIMWHAX 3HAUEeHUE [ CleayeT MIPUHUMATH 110
MHTEPIOJIALNHI;

{ — MeHbII1asl U3 TOJIMH CBApPUBAEMBIX JIEMEHTOB.

14.2 BoJToBbIE COeTUHEHUS

14.2.1 [Ins OONTOBBIX COCIWHEHUHA DSJIEMEHTOB CTaJbHBIX KOHCTPYKIIMH CleayeT
NPUMEHSTH 00NThI coriacHo Tabmumnam .3 — I'.8 (mpunoxenwne I).

14.2.2 bonatsl cnexyeT pa3Memniath coryiacHo TpeboBaHUsAM Tabmuibl 40, mpu 3TOM B
CTBIKAaX M B y3JaX — HA MUHUMAJIbHBIX PACCTOSHUSAX, & COCAUHHUTEIIbHbIE KOHCTPYKTHUBHBIE
0OJITHI — HAa MAKCHUMAJIbHBIX PACCTOSHUSX.

[Tpy nmpuKpemyieHuu Yrojka OJHOW IMOJIKOM O0JTaMy, pa3MeIlaeMbIMHM B IIaXMaTHOM
NopsIZIKe, OTBEpCTHE, HauboJee ynajJeHHOE OT €ro KOHIlA, CIeAyeT pa3MellaTh Ha PHUCKE,
Osmkaiiiien Kk 0OyIIKy.

14.2.3 bonatel Kj1acca TOYHOCTU A cleAyeT IPUMEHATh JJI1 COCIUHEHHUM, B KOTOPBIX
OTBEPCTHSI TIPOCBEPJICHBI HA TMPOEKTHBIA JTUAaMETp B COOpaHHBIX DJIEMEHTax, WU [0
KOHJIYKTOpaM B OTJEJbHBIX 3JEMEHTaxX U AETANIAX, WM IPOCBEPJIEHbI WU MPOAABICHbI Ha
MEHBIIINNA AUAMETP B OTIEIBHBIX JACTANIAX C IMOCIEIYIOUIEH pacCBEPIOBKON O MPOECKTHOTO
JMaMeTpa B COOpaHHBIX JIEMEHTaX.

BonTel knacca TouHOCTH B B MHOTOOOJITOBBIX COEAMHEHUSAX CIEAYET MPUMEHSTH IS
KOHCTPYKIMI U3 CTaJIU C IIPEIeJIOM TeKyudecTu 10 375 H/mm2.,

B coemunenusix, rae OONThI pabOTaOT NMPEUMYIIECTBEHHO HA PACTSHKCHHE, CIICAYeT
MPUMEHSTh OONTHI KJIacCa TOYHOCTH B WM BBICOKOTIPOYHBIE.

14.2.4 BonTsl, UMEIOIIKE O IJIMHE HEHAPE3aHHOW YacTH yYacTKU C pa3IM4HbIMH JlHa-
METpaMu, He CIeAYyeT MPUMEHSTh B COSUHEHHIX, B KOTOPBIX 3TU OONTHI pabOTAIOT Ha Cpe3.
14.2.5 Pe3bba GontTa, BOCIPUHUMAIOLIETO CABHUTAIOIIEE YCUIIUE, B 3JIEMEHTAaX CTPYKTYPHBIX
KOHCTPYKIUH, ONOp JIMHUH 3JIEKTPONEPENAUN U OTKPBITHIX PACIPEACIUTENbHBIX YCTPOUCTB, a
TaK)XK€ B COCMHEHUSX MPHU TOJIIMHE HAPYKHOTO DJIEMEHTA JI0 8 MM, JOJKHA HAaXOJUTHCS
BHE IaKeTa COEAMHIEMBIX DJIEMEHTOB; B OCTAJBHBIX clydasx pe3pOa OoiTta He OIDKHA
BXOJIUTh BIJIyOb OTBepcTusi Oojiee 4eM Ha IOJIOBUHY TOJIIMHBI KpalHEro 3JIEMEHTa CO
CTOPOHBI F'AWKHU WJIU CBBILIE 5 MM.

14.2.6Y cranoBnuBatbaioObiHa 601ThI cneayet o CI170.13330.

B pacuétHbix coequHeHHsIX ¢ 60ITaMu KJIAcCOB TOYHOCTH A U B (3a uckiroueHuem
KpEIJIEHUsT BCIIOMOTATENbHBIX KOHCTPYKIIMH) ClenyeT MpeaycMaTpuBaTh MEpPHI TMPOTHUB
CaMOOTBMHYMBAHHS TaeK (ITOCTAHOBKA MPYXKHUHHBIX Iaif0, BTOPBIX TaeK, YaCTUYHOE
MIpeABapUTEIIbHOE HATSDKEHUE U p. ).

14.27 Ha CKOILIEHHBIX NOBEPXHOCTSAX COEAMHSIEMBIX JIeTajJell U DSJIEMEHTOB
(BHYTpEHHHME TpPaHH TMOJOK JBYTAaBPOB W IIBEJUIEPOB) IOJ| TOJOBKHA OOJTOB WM TalKu
CIIeTyeT YCTaHABIUBATh KOCHIE IIal0BI.

14.2.8 Juamerp oTBepcTus s OONTOB B  3JIEMEHTaX M3 IpoKarta JOJIKEH
COOTBETCTBOBATh nMpuMedanuto 1 Tabmuiml 40.

Taonuma 40

XapakTepuCTHKa PAaCCTOSHUA U NpeJieia TeKy4eCcTH Paccrosinue npu
COCIMHSAEMBIX 3JIEMEHTOB pa3MmenieHnu 60JITOB
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1 PaccTosiHue MeX Iy ICHTpaMK OTBEPCTHH JUIst OOJITOB B THOOOM
HaIpaBJICHUU:
a) MUHUMAaJIbHOE:

npu  R,,< 375 H/mm? 2,5d
npu  R,,> 375 H/mm? 3d
0) MakCUMaJILHOE B KpailHUX pAax IIPH OTCYTCTBHH
OKaMMJIAFOIMX YTOJIKOB TP PACTSHKEHUH U CHKATHH 8d wnmm 12¢

B) MaKCUMAaJbHOE B CPEIHUX PsZiax, a TaKXkKe B KpalHUX
pAAax MpH HAJIMYUU OKaHMIIIOLINX YTOJKOB:
TIPH PACTSHKEHUH 16d nnn 241
MpHU CXKaTUH 12d wnmu 18t
2 PaccTosiHEE OT IIGHTpa OTBEPCTHUS I OONTa A0 Kpas dJIeMEeHTa
a) MHHIMAJIbHOE BJIOJb YCYITHSL:

pu R,,< 375 H/mm? 2d
npu R,,> 375 H/mm? 2,5d

0) TO *Ke, IOTepeK YCHIIHS:
npH 0OPE3HBIX KPOMKAX 1.5d
IPH IPOKATHBIX KPOMKAX 1.2d

B) MaKCUMaJbHOE 4d wnmm 8t

I') MUHAMAIbHOE BO (PPUKIIHOHHOM COSTHHCHUH PH
060# KPOMKE H JTH060M HANPABICHUH YCHIIHS 1.3d
3 PaccTrossHHEe MHHHMAalIbHOE MEXIY LIEHTPaMH OTBEPCTHIl BIOJb
ycuIHs Ut 00JITOB, pa3MeNIaeMbIX B IIAXMATHOM MOPSAKE u+1,5d

Obo3Hauenus, npursmole ¢ mabauye 40:

d — nuaMeTp OTBEepCTHUs st OOJITa;
¢ — TOJNIIMHA HanboJIee TOHKOT'O HAPY)KHOTO 3JIEMEHTa;
U — PacCTOsIHUE MONEPEK YCHINS MEXKAY PAJAMHU OTBEPCTHH.

IIpumeuanus

1 lmameTp OTBEPCTHH ClIeAyeT MPUHUMATh: Ui OONTOB Ki1acca TOYHOCTH A —d = dp; 111 OONTOB Kiacca TouHOCTH B B
koHCcTpyKmsix onop BJI, OPY u KC — d =d» + 1 MM, B octanbHBIX citydasix — d =dp + (1; 2 nnm 3 Mm), rie dp — auamerp
Gonra.

2 B 01HOOONTOBBIX COCANHEHHSX DJIEMEHTOB PELIETKH (PAaCKOCOB M PACIIOPOK), KPOMETIOCTOSIHHO PabOoTaronIuX Ha
PAaCTSKEHHE, IPH TOJIIMHE 3JIEMEHTOB 10 6 MM U3 CTaJH C TIpeaeIoMTeKydecTd 10 375 H/mMm? paccTosiHue OT Kpas
3JIEMEHTa JI0 IIEHTPa OTBEPCTHUS BIOJb ycuius npuHuMaroT 1,354 (6e3 nomycka mpu U3roTOBICHHN
3JIEMEHTOB B CTOPOHY YMEHBILECHHS, O YeM JIOJDKHO OBITh YKa3aHO B IIPOCKTE).

3 TIpu pa3merieHHy GONTOB B IIAXMATHOM IOPSAKE HA PACCTOSHUM, HE MCHEE YKa3aHHOTOB TIO3HLMH 3, CeUCHHE
3NeMEHTa An CIEAYEeT ONPEACNATh C YUYETOM OCIA0ICHHUs €ro OTBEPCTHAMU,PACTIONOKEHHBIMU B OTHOM CEYCHHH ITOIIEPEK
ycunus (He 1o 3ursary).

14.2.9 PacuérHoe ycuiue, KOTOPOE€ MOMXKET OBITh BOCHPUHITO OJHUM OOJTOM, B
3aBUCHUMOCTH OT BUJIa HAMIPSKEHHOT'O COCTOSTHUS CIIEAYeT OMpPeAesaTh Mo (hopMynam:

pH cpese

Nbs = Rps Apnspp e ; (186)
IIpu CMATHU

Npp = Rppdp2twye ; (187)
IIpU pacCTsAXKCHUN

Nit = RpeAbnye , (188)

e  Rps, Rop, Rp — pacu€THbIE COMPOTUBIIEHUS OJTHOOOJITOBBIX COECUHEHMUI;
A Apn — NITIOIIAN CEYCHUH CTEPKHS O0sTa OPYTTO U pe3bOOBON YaCTH HETTO
COOTBETCTBEHHO, MPUHUMAaeMbIe coryiacHo Tabnure ['.9;
Hs — YMCII0 PACYETHBIX CPE30B OJTHOTO 00ITA;
dy— HapyXHBIIA AHAMETP CTEP>KHS O0JITA;
2t — HauMeHbIIasi CyMMapHas TOJIINHA COeIMHAEMBIX HJIEMEHTOB,
CMHHAEMBIX B OJTHOM HalpaBJICHUH,
% — KO3 PHUIMEHT YCIOBHM paboThl, onpenensieMslii mo tadmuue 1;
% — K03((HUIMEeHT ycinoBuil paboTsl O0JITOBOrO COeIMHEHMS, ONIPEIeIIIeMbIN
no Tabnuue 41 u npuHumaemsiii He Oosnee 1,0.
Taonuma 41

I XapaKkTepucTUKa I [Ipenen | | 3HayeHue
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TeKy4ecTH Ryn 3HaueHus kodddurrenta
GosToBOTO cTamn ald, sld 7
HaINpsHKEHHOTO
COCIMHEHUS COCIMHSICMBIX
COCTOSIHUS
9JIEMEHTOB,
H/mm?
OH000aTOBOE, Cpes - - 1,0
OOJIT  KJIACCOB Jo 285 1,5 <ald<?2 0,4a/d +0,2
TourocTH A, B 1,35 <ald < 1,5 ald - 0,7
I BBICOKO- Cmsarne Cs. 285 1,5 <a/d<?2 0,5a/d
TIpOHBIH 10 375 1,35 <a/d <1,5 0,67ald - 0,25
Cg. 375 ald > 2,5 1,0
Muorob6ontoBoe Cpes - - 1,0
, o 285 1,5 <a/d £2 0,4a/d +0,2
0OJITHI KJ1acca 2<s/d <2.5 0,4s/d
TOYHOCTH A c CB. 285 1,5 <ald <2 0,5a/d
MSTHE
70 375 2<s/d <2,5 0,5s/d — 0,25
Cs. 375 ald 22,5
1,0
s/id >3
Obo3nauenus, npunsmole 6 mabauye 41:
@ — pacCTOsTHUE BJOJIb YCHIIMSI OT Kpasi SJIEMEHTA JI0 IeHTpa OJIMKalIlero OTBepCTHs;
S — PacCTOSHUE BIIOJIb YCHJINS MEXIY LICHTPAMH OTBEPCTHIA;
d — nuameTp OTBepCTHs st GouTa.
IIpum evanus
1 Ins pacuéra MHOTOGOITOBOrO COCAMHEHHS HA Cpe3 W CMsATHE NpPU OONTax KIaccoB TOYHOCTHU B, a Takxke mpu
BBICOKOIIPOYHBIX Oontax 0e3 peryiupyeMoro HaTsDKeHHs OpPH BCEX 3HAUCHUSAX Mpeneia TEeKy4eCTH Ry cramu
COEIMHAEMBIX 3JIEMEHTOB 3HaueHHs KodddummenTa y» cienxyer yMHOKaTh Ha 0,9.
2 Jlns pacuera MHOTOOONTOBOTO COCAMHEHHS HAa CMSTHE CJeAyeT NPUHAMATh 3HAYCHHE )b, MCHBILICE H3
BBIYHCIICHHBIX [PU OPUHATHIX 3HAYCHHSAX d,d,s.

14.2.10 Ilpu nmeiictBuu Ha OOJNTOBOE COCIMHEHHME CUJIBI [N, TPOXOIAIICH Yepe3 LEHTP
TSKECTH COEIUHEHUS, PACIpPENETICHUE ATOW CHUJIBI MEXIy OOJTaMM ClEeIyeT NPUHUMATh
paBHOMEpHBIM. B »TOM ciyyae 4ucino OONTOB B COCAMHEHMU CIIEAYET OIpPEAessaTh IO
dbopmyie

n>N | Np,min, (189)
rae Npmin — HAMMEHBIIIEE u3 3HAUYCHUW  Nps, Nppu Njp, BBIYUCICHHOE

TpeboBanusiM 14.2.9.

B cnywasx, korma B CTBIKe paccTossHUE [ MeXOy KpallHUMU OoitaMu BIOJb
CABUTAIOLIEro ycuius npesbiiiaer 16 d, 3Hauenue n B popmyne (189) cnenyer yBenuuuBath
nyTteMm jeneHus Ha koapduuueHt f=1—0,005(/ / d — 16), npuHuMaeMblii paBHBIM HE MEHee
0,75. OTo TpeOoBaHME HE YYHMTHIBACTCS MPU JIEUCTBUHU YCUIIUS MO BCEH IJIMHE COCAMHEHUS
(HampuMep, B TIOSICHOM COEAMHEHUH OalIK1).

14.2.11 Tlpu neiictBuM Ha OOJTOBOE COEIUHEHHWE MOMEHTA, BBI3BIBAIOIIETO CIBUT
COEIMHAEMBIX DJIIEMEHTOB,  pacHpeieiieHHe YCHIMM Ha OONTHl ClleyeT NpUHUMATh
MPOMOPLUOHAIBHO PACCTOSHUSM OT IIEHTpa TSHKECTH COEIMHEHHS JI0 paccMaTpUBAEMOro
6ounra.

VYcunue B Hanbosee HarpyKeHHOM 00JIT€ Npmax HE JTODKHO MPEBBINIATH MEHBIIETO U3
3HaYeHUN NpsHUITUNpp, BBIMUCICHHBIX COrNIacHO TpeOoBaHusaM 14.2.9.

14.2.12 Tlpu ogHOBpEeMEHHOM JEHCTBHUU Ha OOJITOBOE COCAMHEHWE CHUJIBI 1 MOMEHTA,
JEMCTBYIOIMX B OJHOM MJIOCKOCTU M BBI3BIBAIOLIUX CIIBUT COCTUHIEMBIX 3JIEMEHTOB, OOJITHI
clelyeT MpoBepATh Ha paBHOAEHCTBYIolIee ycuine. B Haubonee HarpyxeHHoM 0oJiTe, OHO
HE JIOJDKHO IPEBBIIIATh MEHBIIETO W3 3HAUEHUH Ny Npp, BBIUMCIEHHBIX COTJIACHO
TpeboBanusim 14.2.9.

14.2.13  Ilpm onHOBpEeMEHHOM JEHCTBMM Ha OOJITOBOE COEIWHEHUE YCUIIHIA,
BBI3BIBAIOIINXCPE3 M paACTSHKEHHWE OOJITOB, HamOoJiee HAMpPsSOHKEHHBIM OONT, HapsAmy C
npoBepkoit o gopmye (188), cnexyer mpoBepaTs o hopmyse

JN, /N +(N, /N, ) <1, (190)

Ot

CorjiaCHO
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rae Ny u N;— ycuiusi, IEUCTBYIOIIHE Ha OOJIT, CPE3BIBAIOIICE U PACTATHBAIOIIEE
COOTBETCTBEHHO;

Nbs, Np: — pacueTHBIC YCHUIIUSA, OMpEesieMble COryiacHO TpebGoBaHusMm 14.2.9.

14.2.14 B kpemueHusaX OAHOIO 3JEMEHTa K APYromMy 4epe3 MNpPOKJIaJKU WM HHbIE
MPOMEKYTOUHBIE 3JIEMEHTHI, a TaKXe B JJIEMEHTaX C OJHOCTOPOHHEH HaKIaJIKOW YHUCIO
00JITOB IO CPABHEHUIO C PACUETOM ClieyeT yBeauuuBath Ha 10 %.

[Ipy KperuieHHsAX BBICTYNAIOUIUX IIOJOK YrOJIKOB WM IIBEJJIEPOB C IOMOIIBIO
KOPOTBIMIEH YUCIO OONTOB, MPHUKPEIUISIONIMX KOPOTHIII K 3TOH IOJKE, 10 CPaBHEHUIO C
pe3ynbTaTOM pacyéTa ciieyer yBeanuuBatb Ha 50 %.

14.2.15 OyHaMeHTHbIE (aHKEpHBbIE) OOJITBI  CIIEAYEeT MPOBEPSATH COTJIACHO
tpeboBanusm CIIT 43.13330.

14.3 @puKIHOHHBbIE COETUHEHHS
(Ha 0oJITaxX ¢ KOHTPOJHPYEMbIM HATSKEHHEM)

14.3.1 ®pukuroHHbIE COEIUHEHUS, B KOTOPBIX YCHUJIUS IEPENAlOTCsl Yepe3 TpPEeHHeE,
BO3HHKAIOIIIEE [0 CONPUKACAIOIIUMCS MOBEPXHOCTSIM COCIUMHSAEMBIX 3JIEMEHTOB BCIIEICTBHE
HaTSHKEHUSI BBICOKOIIPOYHBIX OOJITOB, CIIEAYET IPUMEHSTh:

B KOHCTPYKIHMSX HU3 CTald ¢ NpeleloM TekydecTd cBbime 375 H/ mm? u
HEINOCPEJICTBEHHO BOCIPUHUMAIOIINX MOJBUKHbBIE, BUOPAILIIOHHBIE U APYTUe€ IUHAMUYECKUE
Harpy3Kku;

B MHOTrOOOJITOBBIX COEIMHEHHUSAX, K KOTOPBIM HPEIbSABISIOTCS IOBBIIIEHHBIE
TpeOOBaHUS B OTHOLICHUH OIpaHUUYEHHsI 1e(pOPMATUBHOCTH.

14.3.2 Bo (ppUKIMOHHBIX COCIMHEHUSX CIEAYET IPUMEHSITH OOJTHI, TAiKU U IAHObI
COIJIacHO TpeboBaHusIM 5.6.

Bontel cneayet pa3melniaTs coriacHo TpedoBaHusaM Tadbuuibl 40.

14.3.3 PacuérHoe ycuine, KOTOpO€ MOXKET ObITh BOCHPUHATO KaXXIAOW MIOCKOCTBHIO
TPEHMsSI 3JIEMEHTOB, CTSHYTBIX OJHUM BBICOKOIPOYHBIM OO0JITOM, CIEAYyEeT ONpPENelsTh IO
bopmyne

Obi = RonApntd i (191)

rie Rpn — pacu€THOE COMPOTUBIICHUE PACTSHKEHUIO BBICOKOIIPOYHOTO 00JITA, ONpeiesIieMoe
coriacHo TpeboBaHusM 6.7,

Apn — TuIOIAAb cedeHus OonTa MO pe3pOe, MpUHHMMaemas corjacHo — Ttabmune [.9

(mpunoxenue I);

U — K03 PUIHMEHT TpeHUs, TPUHUMAEMBIH 10 Tabnuie 42;

I — KOO(POUIUEHT, TPUHUMAEMBIH 110 Talnuie 42.

Taonuma 42
KoaddumenT y npu KOHTpOJIE HATSHKCHUS
0O0JITOB IO MOMEHTY 3aKpYYUBAHHUS IIPU Pa3HOCTH
Cnioco6 06paboTKK (OUUCTKH) Koappumment HOMHWHAJIBHBIX THAMETPOB OTBEPCTHI M OOJITOB
COEIMHAEMBIX TOBEPXHOCTEN TpeHUs U J, MM, TIpH Harpy3Ke
JNUHAMHYECKOH o= 3 — 6; JUHAMHYECKOH 0= 1;
cTaTHYeCKo 0=5-6 craTHyeckon 0= 1—4
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1 dpoGeMETHBIN Uin
IpOOEeCTPYHHBIHN IBYX
MOBEpXHOCTEH 0e3

KOHCEpBALIUU 0,58 1,35 1,12
2 TazomnameHHBIN ABYX

MOBEpXHOCTEH 0e3
KOHCepBaluu 0,42 1,35 1,12
3 CranpHBIMM IIETKAMU

JIBYX TIOBEpXHOCTEH 0e3

KOHCEpBaIun 0,35 1,35 1,17
4 Be3 06paboTkn 0,25 1,70 1,30

IIpumeuyanue— Ilpu KOHTpoJE HATSDKEHHS OOJNTOB IO YINIy NMOBOPOTAa FaiiKM 3HAYCHHS Jh CIEAYyeT
yMHOXaTb Ha 0,9.

14.3.4 Tlpu nevictBuuM Ha (PPHUKIMOHHOE COCAMHEHHUE CUJIBI N, BBI3BIBAIOIICH CIBUT
COCIMHIEMBIX 3JIEMEHTOB M MPOXOIAIIEH Yepe3 LEHTP TKECTU COSAMHEHUS], pacIpeesiCHHe
9TON CHJIBI MEXIy OOJTaMU CleAyeT NMPUHHMAaTh PaBHOMEPHBIM. B 3TOM cilydae 4ucio
0OOJTOB B COCIMHEHUU CIICIYET ONPEAEIATh 1o (hopmyre

n=N [ (Qvik pye), (192)

rae Opn — pacd€THOE yCuime, onpezaesseMoe mo gopmyine (191);
K — 9UCIIO TUIOCKOCTEH TPEHUS COCAMHSAEMBIX JIEMEHTOB;
e — KOO PHUIHUEHT YCIOBHI pabOThI, MPUHUMAEMBIi 110 Tadmuie 1;
% — K03 HuIMeHT ycinoBuit paboTsl PPUKIMOHHOTO COCTMHEHNS, 3aBUCSIIUI OT
ypcian OONTOB, HEOOXOJUMBIX JUIS BOCIIPUSTHS PACUETHOTO YCUIIUS, U
MPUHUMAEMBbI PaBHBIM:

0,8 1pu n<S5;
0,9 mnpu 5 <n<10;
1,0 mpu n=>10.

14.3.5 Ilpu pelicTBuM Ha (PPUKLHMOHHOE COEIMHEHUE MOMEHTA WM CHJIbI 1 MOMEHTAa,
BBI3BIBAIOIINX CJIBHUTI COCIUHSEMBIX JJIEMEHTOB, paclpeieiicHHe YCWIHHA MEXIy OoiaTaMu
cienyer npuHUMars cornacio 14.2.11 n 14.2.12.

143.6  Ilpu peiictBUM Ha (QPUKIMOHHOE COEAUHEHHE IOMMMO CHUJIBl N,
BBI3BIBAIOIICHCIBUT COEAMHSIEMBIX JJIEMEHTOB, CHUJBl [, BBI3BIBAIOIIEH  pacTSDKEHUE B
Oonrax, 3HaueHUEe KodhduIMeHTa j,, OINpenesieMoe corjiacHo TpeboBanusimM 14.3.4,
ciaenyeT ymMHOXkaTh Ha kodpdumuent (1 — N/ Pp), tae N; — pacTsaruBaroiiee ycuiue,
NpUXoJsieecss Ha oJluH O0NT, Pp — ycuiine HaTshKeHUs 00iTa, IPUHUMAaeMOe paBHBIM Pp =
RonApn .

14.3.7 Jluamerp OGonra BO (DPUKIMOHHOM COEAMHEHUM CJelyeT NPUHUMATh IpU
ycinoBuHM Y (< 4dp, THE D t— CcymMMapHas TOJIIWHA COCAUHSIEMBIX 3JIEMEHTOB, CABUTAEMBIX B
OJIHOM HarpaBlIeHUH, dp — TuaMeTp Ooira.

Bo (pukinoHHBIX COEAMHEHUSX C OOJNBIIMM YHUCIOM OONTOB HX JUAMETpP CIEAyeT
Ha3HA4yaTh BO3MOXKHO OOJIBILINM.

14.3.8 B npoekTe AOMKHBI OBITH yKa3aHbl MapKu CTaJIM U MEXaHUYECKHE CBOWCTBA
6ontoB, raek M mail®0 um o6o3HadeHus HJI, MO0 KOTOpPBIM OHHU JOJKHBI TOCTABISATHCS,
c1oco600paboTKHN COeIMHAEMBIX TOBEPXHOCTEH, oceBoe ycuine Pp, IPUHUMAEMOE COTJIACHO
14.3.6.

14.3.9 TIlpu npoexkTupoBaHWU (PUKIIMOHHBIX COCTUHEHUN CIeayeT 00ecleunBaTh
BO3MOXXHOCTh CBOOOJHOTO JIOCTYyINa Il YCTAaHOBKH OOJNTOB, IUIOTHOTO CTATMBAHUS TaKeTa
0onTamMM M 3aKpy4yMBaHUS T'a€K ¢ IPUMEHEHHUEM JIMHAMOMETPUYECKUX KII0Yei, railkoBepToB
u J1p.

14.3.10 J17s1 BBICOKOIIPOYHBIX OOJTOB C YBEIMYEHHBIMU pa3MepamH I'OJIOBOK U raek
U TpU Pa3HOCTH HOMHUHAIBHBIX THAMETPOB OTBepcTUss M Oonta He Oosee 3 MM, a B
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KOHCTPYKIHAX M3 CTaIM C BPEMEHHBIM CONPOTHBIEHHEM He Hinke 440 H/Mm? — He Gonee 4
MM, YCTaHABJIMBAETCsS OJIHA Iaiiba moj raiky.

14.3.11 Pacuér Ha MPOYHOCTHh COCIUHSIEMBIX JIEMEHTOB, OCIIA0JICHHBIX OTBEPCTUSIMU
BO ()pUKLIMOHHOM COEIUHEHUH, CJIEAYET BBIIOIHATh C YYETOM TOTO, YTO MOJIOBUHA YCHUJIIHS,
MPUXOAIIETIOCS Ha KaXKIblii 00T, mepeaana cuinamu Tpenus. [Ipu aTtom nposepky
OCNA0JICHHBIX CEYCHHICIICAYET BBIMONHITH: MPHUIIOABMKHBIX,BHOPAIIMOHHBIX W JIPYTUX
JUHAMHUYECKUX HArpy3Kax — IO IUIOIIAJA CEYEHUs HETTO Ap; NPH CTATHUYECKUX HArpy3Kax
— 10 TIomaau ceueHus opyrro A (nmpu A,> 0,854) mubo mo yciaoBHOU 1uiomanu Ao = 1,18 A,
(mpu An< 0,854).

14.4 IlosicHble cOeJMHEHHS B COCTABHBIX 0ajIKax

14.4.1 CsapHble U (PPUKIUOHHBIC TOSICHBIE COSAMHEHHUS COCTABHOW IBYTaBPOBOM
OaJIku celyeT pacCUUThIBATh 1Mo hopMyaM TabauIs! 43.

[Ipu orcyrcTBHM TMOMEPEYHBIX pedep MKECTKOCTU IS Mepeladdl HeToABUKHBIX
COCPEIOTOYEHHBIX HArpy30K, MPUJIOKEHHBIX K BEPXHEMY MOSCY, a TAaKXKe MPH MPUIIOKEHUU
HEMOABUKHOMCOCPEAOTOUCHHOM HArpy3Kd K HIDKHEMY MOSICY HE3aBUCHUMO OT HaJIMYHUA
pebep KECTKOCTH B MeCTax NPUIIOKEHHUS Harpy3KH  MOSICHbIE COCAMHEHHUS CIEAyeT
pacCUYUTHIBATh KaK JJIsl TOJABUKHOM HATPY3KHU.

CBapHble 1LIBBI, BBIIIOJIHEHHBIE C MPOBAPOM HA BCHO TOJILMHY CTEHKH, CIEIYET
CUUTATh PABHOIPOYHBIMU CO CTCHKOM.

Tabnuma 43
Xapaxkrep T rp—— DopMmybl I pacuéra MosiCHBIX
Harpysku COCIUHCHNHU B COCTABHBIX Oankax
CaapHsle T I(nBhRyye) < 1 (193)
T/(nfkRu-y:) £ 1 (194)
HCHOJIBI/I)KHaSI quI/IKI_II/IOHHble TS/(Qbh K% ) <1 (195)
CaapHbIe (IBYCTOPOHHHE IIIBEI) [2 1,2
T
NTTHVE (196)
2Bk iRy,
[72 12
[ToxBrxHas NIV <1 (197)
2ﬂzkwa27/c
OpPUKIMOHHBIE 2 2:,2
T +a'V
SVE eV oy (198)
Opiky .

Obosnauenus, npunsimole 6 mabnuye 43:
T = QS/ I- ciBuraroniee Mosic yCUJIMe Ha €AWHUILY JUINHBL, BRI3BIBAEMOE MONIepeYHON cuitol O
(3mecy S— craTudeckuii MOMEHT OpPYTTO mosica OaNKi OTHOCHTENHHO IEHTPAILHON OCH);

1 — YHCJIO YIIIOBBIX LIBOB: IIPH ABYCTOPOHHMX IIBaX 7 = 2, IPU OJJHOCTOPOHHUX n = |;

Obh, k — TapaMeTpsl, onpeaensemsle o 14.3.3, 14.3.4;

V = ymFul lr— naBneHue OT COCPEOTOYEHHOTO Ipy3a Fy Ha €AMHHMILY JUTHHEIL, OTIpeiesseMoe C y4ETOM TpeOoBaHHI

8.2.2 1 8.3.3 (Ju1s1 HEMOBIKHEIX TPY30B Y1 = 1);

% M 1 — KOdhUIMEHTH HAISKHOCTH 0 Harpyske, npuHuMaemsie no CIT 20.13330;

S — IIar HOSCHBIX GONTOB;

o — k03 HULIMEHT, TPUHIUMaeMblil paBHBIM: @ = 0,4 IIpu Harpy3Ke o BepXHEMY IOsICy OalIKH, K KOTOPOMY
IPUCTpOraHa CTeHKa, i o = 1,0 mpu OTCYTCTBUU NPHUCTPOKKU CTEHKH WJIN NP HArpy3Ke 10 HIKHEMY
nosicy.

14.4.2 B OGankax ¢ (pUKIMOHHBIMU MOSICHBIMH COEIMHEHUSIMU C MHOTOJUCTOBBIMU
MOSICHBIMU MMaKeTaMU NMPUKPEIUIEHNE Ka)KJ0TO U3 JUCTOB 32 MECTOM CBOETO TEOPETUUYECKOTO
oOpbIBa ClIeyeT PAacCUMTHIBATH HA IMOJOBUHY YCHIIUS, KOTOPOE MOXET OBbITh BOCHPUHSTO
cedeHreM Jjucta. [IpukpemnyieHne KaXAOro JHUCTa HAa YYacTKe MEXKIY JEHCTBUTEIIbHBIM
MECTOM €ro oOpbIBa M MECTOM OOpbIBa IMpPEIBbIIYLIEro JHCTa CIEAYeT pacCUUTHIBaTh Ha
MIOJTHOE YCHUJIME, KOTOPOE MOKET OBITh BOCIIPHHATO CEYEHUEM JIMCTA.
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15 TpeGoBaHus 10 NPOEKTHPOBAHUIO 31AHUIA,
COOPYKeHUH W KOHCTPYKUMM
15.1 PaccTosiHusI Me:Ky TeMIIEPATYPHBIMYU HIBAMHU

Paccrosinus I Mexy TeMnepaTypHbIMU IIBAMH CTAIBHBIX KAPKACOB OJAHOATAXKHBIX
3MaHUN U COOPYXEHHM HE JOJDKHBI MPEBbIIAaTh HAUOONBIINX 3HAUCHUH [,, IPUBEICHHBIX B
tabnuue 44.

[Ipu npeBbiienun 6osee yeM Ha 5% mnpuBeneHHbIX B TaOnuie 44 paccrosHul, a
TaK)Ke MPU YBEIMYEHUU MKECTKOCTU KapKaca CTEHaMHM WM JAPYTMMH KOHCTPYKLMSIMHU B
pacuere cieayeT YYMUTHIBaTh KIMMAaTHYECKHE TEMIEpaTypHble BO3JEHCTBUS, HEYNpyrue
nedopMaIuu KOHCTPYKITUI U MTOAATINBOCTD Y3JIOB.
Tabnuma 44

Haubonsmee paccrosiaue Iy, M,
XapakrepucTika TIpY pacueTHOU TemIieparype
Bo3myxa, °C, (4.2.3)
3IaHUSA U HarpaBJeHUSA t>-45 t<-45
COOpYKEHHUsI
OtarunBaemoe MEXIY B0 OJ10Ka (110 JUTHHE
3/1aHUE TeMIIEpaTypHbIMU 3IaHIS) 230 160
LIBaMU o mmpuHe O10Ka 150 110
OT TEMIEPATypHOTO IIBA WM TOpPLA 3JaHUS 10
ocH ONKaiIIel BepTHKAIBHOU CBSI3U 90 60
HeoramnmBaemoe MEXIY B0 OJ10Ka (110 JUTHHE
3JaHUE U TOpSAYMM | TeMIepaTypHBIMU 3/1aHUST) 200 140
ex IIBaMH 10 MUpHHE OJI0Ka 120 90
OT TeMIIepaTypHOI'o IIBa MM TOpLA 3AaHUS JI0
ocu Onmkaiieil BepTHKaJIbHON CBSI3H 75 50
OTkpeITas MeX]ly TeMIIepaTypHBIMHU IIBAMHU
JcTaKajaa BJOJIb OJI0Ka 130 100
OT TeMIIepaTypHOI'o IIBa MJIM TOpLA 3AaHUS JI0
ocu Onmkaiieil BepTHKaJIbHON CBSI3H 50 40

IIpumeuanue—llpu HanmMUUK MeXIy TEMIIEPaTypPHBIMH IIBAMH 3JIaHUSI WIIH COOPYKEHUS BYX
BEPTHKAIBHBIX CBSI3eH pAaCCTOSIHUE MEXIy MTOCIEAHIMH B OCSIX HE JOJDKHO MPEBBIMIATh: A 34aHul — 40 — 50 M 1 ams
OTKPBITHIX 3cTakax 25 —30 M, P 3TOM JUTS 3AaHAI U COOPYKEHHUIH, BO3BOJUMBIX IIPH PacIETHBIX TEMIepaTypax t< MHHYC
45°C , MOIKHBI IPUHAMATHCS MEHBIINE U3 YKa3aHHBIX PACCTOSHUIA

15.2 ®epMbl U CTPYKTYPHBIE IJIMTHI NMOKPBITHIA

15.2.1 Ocwu crepkHeil ¢pepM U CTPYKTYp JOJKHBI OBITH LEHTPUPOBAHBI BO BCEX
y3nax. LleHTpupoBaTh CTEp)KHU CIIEJyeT B CBApHBIX (epMax IO LEHTpPaM TsHKECTU
ceueHHi (¢ OKpyTIeHueM 10 5 MM), a B OOJTOBBIX — IO PHUCKaM YTOJIKOB, OJMMKaUIINM K
00yIIKY.

Ecnu cMemenue ocelt mosicoB pepM NMpH U3MEHEHUM CEYeHHMH He mpeBblmaetr 1,5
% BBICOTHI IOSICA MEHBLIETO CEYEHUS, OHO HE YYUTHIBAETCS.

[Tpy HamMU4MU SKCLEHTPUCUTETOB B y3JlaX 3JIEMEHTHI (pepM U CTPYKTYp CIEAYeT
PacCUUTHIBaTh C YUY€TOM COOTBETCTBYIOLIUX U3THOAIOIINX MOMEHTOB.

[Tpu mpunoxeHUH Harpy3oK BHE Y3J0B (epM Mosica JOJDKHBI ObITh pacCUMTaHbl Ha
COBMECTHOE JIEUCTBUE MPOAOIbHBIX YCUIMHA U M3rMOAIOIINX MOMEHTOB.

15.2.2 TIlpu pacuére mIOCKMX (epM COeIUHEHHUS OHIEMEHTOB B Yy3lax depMm
JIOTTYCKaeTCsl MPUHUMATh IIapHUPHBIMHU:

IIPU CEYEHMSIX DIEMEHTOB U3 YIOJIKOB WIN TaBPOB;

IpH IBYTaBpOBbIX, H-00pa3HbIX U TpyOUaThIX CEUEHUSAX DJIEMEHTOB, KOT/Ia OTHOLICHHE
BBICOTHI CEUEHHUs /A K JUIMHE dJeMeHTa [ MexXIy y3jgamMu He mpeBbimaet: 1/15 — s
KOHCTPYKIUH, SKCIUTyaTUPYEMbIX B pailoHax ¢ pacu€THBIMU TEMIEpaTypaMu HUKE MUHYC
45°C; 1/10 — niast KOHCTPYKIMH, SKCILTYaTUPYEMBIX B OCTaJIbHBIX paiioHax.

[Tpu mpeBblllIEHUU YKa3aHHBIX OTHOLIEHUH A/l cienyeT y4uThIBaTh JOIMOJHUTEIbHbBIE
U3ru0aroe MOMEHTHI B 3JIEMEHTaX OT JKECTKOCTH Y3JIOB.
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15.2.3 PaccrosiHre Mex 1y KpasMu 3JIEMEHTOB PEIIETKHU U TI0sICa B y3JIaX CBApHBIX (hepMm
¢ (haconkamu cnenyer mpuHUMaTh He MeHee a = (61— 20) MM, HO He Oornee 80 MM (311ech ¢ —
TONIIHUHA (PACOHKH, MM).

Mexay TopLamMu CTBIKYEMBIX 3JIEMEHTOB IOSICOB (hepM, MEPEKPHIBAEMBIX HAKJIaIKaAMHU,
CJIeTyeT OCTaBIIATh 3a30p HE MeHee 50 MM.

@naHroBBIECBApHBIC HIBBI, MPUKPEIUISIONIME IJIEMEHTHI pemeTku (hepMm K QacoHKam,
CJIelyeT BBIBOJIUTH HA TOPEI] AJIeMEeHTa Ha ATUHY He MeHee2() MM.

15.2.4 B ysnax ¢epm c mosicaMu W3 TaBpPOB, IBYTABPOB U OJWHOYHBIX YTOJIKOB
KpeIUIeHUA(PacoHOK K IOJIKAM IOSICOB BCTBHIK CJIEAYET OCYLIECTBIIATH C MPOBAPOM Ha BCHO
TONMIKHY (PaCOHKU. B KOHCTPYKIMSX Tpynmsl 1, a Takke IKCIUTyaTUPYEMbIX B pailoHaX Mpu
pacu€THBIX TemrepaTypax Huxe MUHYC 45°C mpuMbIKaHHE Y3J0BBIX (PACOHOK K moscaM
CJIETyeT BBITIOJHSATE coryiacHo mpmiokenuto K(radnuma K. 1, mozunus 7).

15.2.5 Ilpm pacuére y3710B (hepM CO CTEP)KHAMH TPyOUaTOro M JABYTaBPOBOI'O CEYCHUU
U TPUKPEIJICHHEM 3JEMEHTOB pELIETKH HENOCPEICTBEHHO K mosicy (06e3 ¢acoHOK) B
COOTBETCTBUHU C MPaBUIIAMU [TPOCKTUPOBAHUSCIIEYET IPOBEPITh HECYILYIO CIOCOOHOCTH:

CTCHKH TMOsfca TNPH MECTHOM  u3ru0e (IIPOAaBIMBAHMK) B MECTaX INPUMBIKAHUS
9JIEMEHTOB PEUIETKHU — JUIS KPYTJIBbIX U MPSAMOYTOJIbHBIX TPYO;

OOKOBOM CTEHKU I0sica B MECTE IPHUMBIKAHMSI CHKATOTO AJIEMEHTA PEIIEeTKU — JUIs
MPSIMOYTOJIBHBIX TPYO;

MIOJIOK T0sICa Ha OTIHO — JUIsl IBYTaBpPOBOT'O CEUEHUS;

CTEHKH T0sica — JIJIsl IBYTaBPOBOT'O CEUCHUS;

AJIEMEHTOB PELIETKH B CEUYEHUH, IPUMBIKAIOIIEM K IOSICY;

CBapHBIX IIBOB, MPUKPEIUISIOMIUX JIEMEHTHI PEIIETKU K MOSICY.

Kpome Toro, cinepyer coOmonaTh TpeOOBaHHUS IO MPEAOTBPALIEHUIO CIOUCTOTO
pazpyuienus nosicoB pepm (13.5).

15.2.6  Tlpu mpon€rax ¢ep™M MOKPHITUN CBBIIE 36 M CICAyeT MpeayCMaTpHUBATh
CTPOUTENbHBIN MOABEM, paBHBIA MPOTUOY OT MOCTOSHHON W JAJIUTEIbHONM HOPMATHUBHBIX
Harpy3ok. [Ipy mJIOCKMX KpOBISAX CTPOUTENbHBIA MOABEM ClEAyeT NpeayCMaTpuBaTh
HE3aBHCUMO OT pa3Mmepa Npoiéra, NpUHUMAas €ro paBHBIM  MPOTrudy OT CyMMapHOM
HOpPMAaTUBHOM Harpy3k# iroc 1/200 nposerta.

15.3 Koj10HHBI

15.3.1 OtnpaBoYHbBIE 37IEMEHTHI CKBO3HBIX KOJIOHH C PEIIETKAMH B JIBYX IUIOCKOCTSIX
ClelyeT YKpeIIaTh aAuadparMaMu, pacroyiaraeMbIMU y KOHIIOB OTIPABOYHOI'O JIEMEHTA.

B CKBO3HBIX KOJIOHHAX ¢ COEJMHUTEIbHOM peIETKON B OHOM MI0CKOCTH JuadparMel
CJIeIyeT pacroyiaraTh He pexe, 4eM yepes 4 M.

15.3.2 B KOJIOHHAaX M CTOMKax ¢ OJHOCTOPOHHUMHU MOSICHBIMY IIBaMH coryiacHo 14.1.9
B y3JlaX KpeIUIeHUs CBs3€i, OalloK, pacliOpoOK U APYTUX AJIEMEHTOB B 30HE NEpeaun yCUIIUs
CleNyeT IPUMEHATH JIBYCTOPOHHUE MOSICHBIE MIBBI, BBIXOAAIINE 38 KOHTYPBI IIPUKPEIUIIEMOTO
aneMeHTa (y3na) Ha anuny 30 k/«c ka0l CTOPOHBI.

15.3.3 VYrnoBele WIBBL, NPUKPEIUIAIOMINE (PACOHKH COCTUHHUTENBHOM pPEmETKH K
KOJIOHHaM BHAaXJIECTKY, CJIEyeT Ha3HayaThb II0 pacdyeTy M pacnoyiaratb C JBYX CTOPOH
(acoHKH BJIOJIb KOJIOHHBI B BHJE OTAEIbHBIX YYaCTKOB B IIaXMaTHOM HOPSJIKE; MPU 3TOM
paccTosiHuE MEX/y KOHLIAMHU TaKUX IIBOB HE JOJKHO MPEBBINIATh 15 TOMMUH (aCOHKH.

B KOHCTpyKLMSAX, BO3BOAMMBIX B palOHaxX C PACUETHBIMU TEMIIEPATypaMHU HUKE
MuHyC 45 °C, a Takke Ipy IPUMEHEHUN PYYHOM JYTOBOM CBApKH, YIJIOBBIE CBAPHBIC IIIBBI
JIOJKHBI OBITH HEMTPEPBHIBHBIMU TI0 BCEH JUIMHE (PACOHKH.

15.3.4 MoHTaxHble CTHIKM KOJOHH CIIEyeT BBINOJHATE C  (Ppe3epoBaHHBIMU
TOpLIAMM, CBApEHHBIMHM BCTBHIK, Ha HAKJIaJKaX CO CBAapHbIMU IIBaMU HJIU OOJTOBBIMU
COEIMHEHUSIMU, B TOM 4Hcie (PpUKIMOHHBIMU. [Ipu mpuBapke HaKIAaJOK CBapHBIE IIBBI HE
cleyeT JOBOIUTH A0 CThIKa Ha 25 MM C KaXJI0i CTOpOHBI. [lomyckaercss mpUMEHEHue
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(bIaHIEBBIX COCIMHEHHWHN C Tepenadeil COKUMAIIMIMX YCUIWK dYepe3 IUIOTHOE KacaHue, a
pacTAruBaOIUX — OOJITaAMHU.

15.3.5 B CKBO3HBIX KOJIOHHAaX, BE€TBU KOTOPBIX COCIWHEHBI IUJIAHKaMH, CJEIYET
MPUHUMATD:

MIUPHUHY bs TPOMEKYTOUHBIX TuTaHOK —OT 0,556 10 0,75b (3neck b — rabapuTHas mUpHUHA
KOJIOHHBI B IIJIOCKOCTH TUIAHOK);

MIMPUHY KOHIIEBBIX TUIAHOK —OT 1,3bs 10 1,7bs.

15.4 CBa3u

15.4.1 B xaxzmoMm TeMmIeparypHOM OJIOKE 3JaHHs CIEAYyeT IpeaycMaTpuBaTh
CaMOCTOSITENIbHYIO CUCTEMY CBA3EH.

15.4.2 Hwxuaue mosica Oasiok W (epM KpaHOBBIX IyT€H MPOJETOM CBbIIE 12 M
clleflyeT YKPEeIIsATh FTOPU30HTAIbHBIMU CBSI3IMHU.

15.4.3 BepmukanvHvle c65a3u Mmedc0y OCHOBHbIMU KOJIOHHAMU HWXKE ypOBHS 0Oaiok
KPaHOBBIX IyTeH Clle[yeT paclojlaraTb B CEpEeiMHE WM OKOJIO CepelUHbl TeMIEepaTypHOIro
0510Ka; BEpXHHUE BEPTUKAJIBHBIC CBSI3U I€JIeCO00pa3HO pacrojiaraTth MO TOpLAM 3JaHUS U B
miarax KOJIOHH, NPHUMBIKAIOUNIMX K TEMIIEpaTypHbIM IIBaM, a TaKKe B TeX Ilarax, rjae
PacIoJIOKEHBI CBA3U HUYKHETO sipyca.

IIpy HemocTaTOYHOW KECTKOCTH BETBEH KOJOHH B  MPOAOJBHOM  HAaIPaBICHUU
3/1aHUSA,CIIEIyeT yCTaHABIMBATh JOIOJHUTENIbHbIE PACIIOPKH, 3aKPEIUIEHHBIE B y3J1aX CBSA3EH.

[Tpu 1BYyXBETBEBBIX KOJIOHHAX, €CIIM PACCTOSHUE MEXIy BeTBsIMH He MeHee 500 MM,
BEPTUKAJIbHBIE CBSI3U CIEAYET pacrojararh BIUIOCKOCTH KaXKJ10i U3 BeTBEW KOJIOHHBI. BeTBu
JIByXBETBEBBIX CBA3EUCIIEYeT COIUHATh MEX1y cO00M pelieTKaMu.

15.4.4 Cucmemacessei nokpeimus 3aBUCUT OT THUIA Kapkaca (CTaJbHOM WM
CMEILIaHHBbII), THIA MOKPHITUS (IIPOTOHHOE WM OECIPOrOHHOE), IPY30I0IbEMHOCTH KPAaHOB
U peXuMa UX PadOThI, HAJTHYUS IMOJBECHOTO IOABEMHO-TPAHCIIOPTHOTO OOOPYIOBAaHUS U
HOJCTPONUIBHBIX (epM.

15.4.5 B yposHne Hudichux nosicoé CTPONUIBHBIX (DepMC BOCXOISIIMMH PACKOCaMH,
ONUPAIOIMMUCA Ha KOJIOHHBI HIDKHUMM TI0SICAMH, CIIEIyeT IpeAycMaTpuBaTh MOIEepeuHble
TOPU30HTAJIbHBIE CBSI3M B KaXJOM MpoJieTe 3JaHusl Yy TOPLOB, a Takke Yy
TeMIepaTypHBIXIIBOB 3/1aHus. [Ipu niauHe TemneparypHoro Oioka 6osee 144 M u mpukpaHax
IPy30H0bEMHOCTHIO >50 Tcimemyer TpeaycMaTpHBAThH TAKXKE M IPOMEKYTOYHBIC
HoTepEeYHbIe TOPU3OHTANIBHBIE CBSA3U C IIaroM He 6osiee60 M.

B 3maHmsix co cCTanpHBIM KapkKacoMm, OOOpPYIOBaHHBIX MOCTOBBIMH KpaHaMHU
rpy3onoabeMHOCcThi0O 10T U Gonee, U B 3[aHUAX C HOJACTPONMIBHBIMU (epMaMu cleayer
peyCMaTpPUBATHIIPOIOIBHBIE CBSI3H, paclioyiaraeéMble 10 KpaiHUM MaHeNsIM HU)KHUX TTOSICOB
CTPONUJIBHBIX (pepM U 00pa3yIoIIe COBMECTHO C MOMEPEYHBIMH CBS3AMHU KECTKHI KOHTYp B
TUTOCKOCTH HIKHHX TIOSICOB (hepM.

B opHOmposieTHBIX 37aHMSAX TAKOrO THIIA MPOAOJBHBIE CBSI3U MO HIKHUM IOsSCaM
cllelyeT Ha3HayaTh BA0JIb 00OUX PAJIOB KOJIOHH.

[Ipy HaMUYMU HEU3MEHSEMOIo KECTKOrO JMCKAa MEXIY CTPONWIBHBIMU (epMamMH C
HUCXOJISIIMM OTIOPHBIM PACKOCOM B KPAifHHMX y3JlaX HWKHHX TOSICOB CIIEAYET YCTaHABIMBATH
TOJIbKO PacIOpPKH.

B MHOronmposneTHeIX 3AaHMAX NPHU KpaHaX Irpy30MoAbEMHOCTBIO < 50 T, C peKHMOM
pabotet 1K—-6K (B cootBerctBuu co CII 20.13330) mnpomonbHBIE CBSI3H  CIIEAYyeT
pacrosiaraTbBIOJbKpAaiHUX KOJOHHWYEpe3 OJWH PsSA  BIOJb CPEIHUX KOJOHH. B
MHOTOIIPOJIETHBIX 3aHUSAX C KpaHAMHU TPy30M0IbEMHOCTBIO > 50 T, ¢ pexkxuMoM paboTsl 7K —
8K, a Taxxke B 3JaHMSIX C IepenajamMH BBICOTHI ClIeyeT Ha3HauaThb Oojiee wyacToe
pacroyio’)keHre TMPOJOIBHBIX CBsI3€ MO HMKHUM mosicaM ¢epM. [IpogonbHble CBSI3U MO
CpPEIHUM psilaM KOJIOHH TIIpU OJIMHAKOBOM BBICOTE CMEXHBIX MPOJETOB CJIEAYeT
POEKTHPOBATH TAKMMH K€, KaK U BJI0JIb KPAHUX PsI0B KOJIOHH.
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B cnydae, ecnmu rMOKOCTh B TOPHU3OHTAIBHOM IUIOCKOCTH MaHENEH HUXHHUX TOSCOB
depM, HaxOIAMUXC MEXKIY JABYMsI MTONIEPEUHBIMU CBSI3€BBIMU (pepMaMu, HE YJOBIETBOPSET
10.4, To oHa gomxHa ObITH oOecredeHa MOCTAHOBKOM PAaCTSKEK, 3aKPEIUICHHBIX B Y3JIax
CBSI3€BBIX (epM.

15.4.611o eepxnum nosicam CTpONMWIBHBIX (JepM TOMEPEUHBIC TOPU3OHTAILHBIC CBSI3U
IPY TOKPBITHH C MPOTOHAMHU CIIEAYeT Ha3HauaTh B JIFOOOM OJHOATAXKHOM IMPOMBIIUIEHHOM
3nanuu. l[lonmepeunsie cBs3eBble (GEpMbl MO BEPXHUM M HIDKHUM IOSCaM PalMOHAIBHO
COBMEILATh B IUIAHE.

Bepxuue mnosica crponuibHbIX (epM, HE MPUMBIKAIONINE HEMOCPEICTBEHHO K
MIONEPEYHbIM CBA35IM, CJIEAYET DPACKPEIUIATh B IUIOCKOCTH PACIOJIOKEHUSI 3THX CBsI3el
pacnopkamu.

15.4.7 llpn Hamuuuu >KECTKOIO JHMCKa KpPOBJIM B YPOBHE BEPXHUX IIOSCOB B
MOKPBITUSIX 0€3 TPOroHoB (B KOTOPBIX KPYIMHOPAa3MEpPHBIE KEJIe300€TOHHBIC IIIUTHI
NPUBAPEHbI K BEPXHHUM IMOsiCaM WM NPO(UIMPOBAHHBIA JIUCT IMOKPBITUS TMPHUKPEIUIEH B
Ka)KI0M rope) mornepedHbie CBSA3U 0 BEPXHUM IosicaM (hepM CleyeT YCTpauBaTh TOJIbKO B
TOpIax 3/aHUS U Yy TEMIIEPaTypHBIX IIBOB. B ocTanbHBIX marax HEOOXOIUMBI PACIIOPKH Y
KOHBKA U y OTIOP CTPOMUIIBHBIX (hepM.

[Ipy HanMuuMu >KECTKOrO JAHMCKa KpPOBIM B YPOBHE BEPXHUX IIOSICOB CIEIYET
npelycMaTpuBaTh MHBEHTAPHbIE ChbEMHBIE CBSA3H ISl BHIBEPKU KOHCTPYKIHMM U oOecreueHus
UX YCTOMYMBOCTH B IIPOLIECCE MOHTAXa.

B mokpeiTHsax 0e3 IpOroHOB TOPU3OHTAIBHBIC CBSI3U MO HIDKHUM I0SICAM CJIETYET
CTaBUTh HE3aBHCHMO OT THIIA OKPHITUS TOJIKO B 3/IJaHUSAX C KpaHAMHU TI'PY30I10,IbEMHOCTHIO
> 50 1, ¢ pexumom paborel 7K B mexax wmeramuryprudyeckux mpou3BoactB u 8K (B
cootBerctBuu co CII 20.13330).

[Ipyu HaNMYMK MOACTPONMIBHBIX (pepM B OAHOMPOIETHBIX MOKPHITUAX O€3 MPOTOHOB U
MHOTONPOJIETHBIX MOKPBITUAX, PACIOJOKEHHBIX B OJJHOM YPOBHE, HEOOXOJUMO yCTPOWCTBO
MPOJOIBHBIX TOPU3OHTAJBHBIX CBS3€M B IUIOCKOCTH BEPXHHUX MOSICOB (GepM B OIHON H3
KpaliHUX maHenen pepm.

15.4.8 [Ilpu pacnonoXeHUH TIOKPBHITUH B pa3HbIX YpPOBHSAX HEOOXOAUMO
IIPEAYCMOTPETH 0 OAHOU MPOJOIBHON CUCTEME CBA3EH B Ka’KIOM YPOBHE.

B mpenenax ¢QonHapsi, rae NporoHel MO BEpXHEMY Moscy (GepM OTCYTCTBYIOT,
HEo0XO0IUMO NpeaycMaTpuBaTh pacnopku. Hannume Takux pacrnopok Mo KOHbKOBBIM y3Jam
bepM sBiseTCs 00s13aTEIbHBIM.

15.4.9 Ces3u mo ¢oHapsiM CleIyeT pacroyiaraTb B IIOCKOCTH BEPXHUX TIOSICOB
(pureneit) y TopoB (oHapsi U ¢ 00€MX CTOPOH TeMIepaTypHBIX IIBOB.

15.4.10 B mMecrax pacrnojOXKeHHUs TIONEPEUHBbIX CBA3€M MOKPBITUS CIETyeT
MpelycCMaTpUBATh YCTAHOBKY 8ePMUKANbHBIX CA3eLMeNHCOy hepmamu.

B NOKpBITHAX 30aHUN M COOPYXKEHUM, 3KCIUIyaTHPYEMBIX B PallOHax € PacdyETHBIMU
Temreparypamu Huxe MUHYC 45°C cienyer mpeaycMarpuBath (JOMOJHUTEIBHO K OOBIYHO
IIPUMEHSIEMbIM) BEPTUKAJIbHBIE CBA3H IOCEPEANHE Ka)KOro MPOJIETa B/I0JIb BCETO 3/1aHUS.

BepTtukanbHble CBS3M  ClIEQyeT pacnojlaraTb B IUIOCKOCTSX — ONOPHBIX  CTOEK
CTPONMJIBbHBIX ()epM, B MIOCKOCTAX KOHBKOBBIX CTOEK /IS (pepM mposeToM 110 30 M, a Takxke
B IJIOCKOCTSIX CTOEK, HaXOJAIIMXCS MO y3JIOM KpPEIUIEHUS! Hapy>KHBIX HOT (oHaps 11 pepMm
nposeroM 6onee 30 M.

Mexay CTpONUIBHBIME (pepMaMu C HUCXOASIIIUM OTIOPHBIM PACKOCOM B KpalHUX y371ax
HUKHHX TIOSICOB CJIETyeT YCTaHaBIMBATh MOJKOCH K KpallHEMY Y311y BEPXHETO Iosica.

CeueHHMst HJIEMEHTOB BEPTUKAJIBHBIX CBSI3€H CleNyeT Ha3HadyaTbh IO TNPEAENIbHON
ruokoctu (cm. 10.4).

15.4.11 Topu3oHTaNbHBIE CBSI3W MO BEPXHUM U HIDKHUM IOsicaM pa3pe3HbIX (epm
MPOJIETHBIX CTPOCHUN TPAHCIOPTEPHBIX rajiepeil cieayer npeaycMaTpuBaTh pa3AeiabHO s
Ka)KI0ro MpoJIeTa.
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15.4.12 Ilpu nmpuMEeHEHUM KPECTOBOM PELIECTKU CBA3EU MOKPBITUM, 3a UCKIIOYCHUEM
YHUKQIBHBIX 3JaHUNA U COOPYKCHHUH, pPAcuy€T IPOU3BOJUTCA II0 YCIOBHOM CXEME B
MIPEANOI0KEHUH, YTO PACKOCHI BOCIPUHUMAIOT TOJIBKO PACTATUBAIOIINE YCUIIHS.

[Tpu onpeneneHny yCHIIMK B dJIEMEHTAX CBSI3eH 00XaTue MosicoB pepM YUUTHIBATH HE
cienyer.

15.4.13 B BHCAYMX TOKPBHITUAX C IJIOCKOCTHBIMM HECYILIMUMH CUCTEMaMH
(IBYXIIOSICHBIMU, HW3THOHO-KECTKUMHU BaHTaMH U T.I.) CJeAyeT MpeaycMaTpHUBaTh
BEPTHUKAJIbHBIE U TOPU3OHTAIIBHBIE CBSI3U MEK/Yy HECYLLIUMU CUCTEMAaMHU.

15.4.14 Kperuenue cBsize cieayeT OCyIECTBIATh Ha 00JITax Kjlacca TOYHOCTH B.

B 3pmanmsax, o0OpynOBaHHBIX KpaHaMu OOJIBIION TI'Py30MOABEMHOCTH U PEKHMOB
pabotel 7K u 8K, a Takke B ciaydae 3HAUUTEIBHBIX YCHJIMH B dJIEMEHTaX CBS3EH (BETPOBBIC
(depMBI | T. I1.) KPEIUICHUE 3JIEMEHTOB CBS3EH CIIEAYET OCYIIECTBIATh Ha MOHTaXXHOH CBapKe,
a B OTJEJIbHBIX CIy4asiX U Ha OoJiTaxX Kjlacca TOYHOCTH A.

15.5 baaku

15.5.1 TIlakeTbl JUCTOB AJs MOSICOB CBAapHBIX JIBYTaBPOBBIX OAJOK NMPHMEHSTH HE
cleayer.

Hns  mosicoB  6anoKchpUKIIMOHHBIMUCOCAMHEHUSIMHICIIEAYET —TPUMEHSATh IaKeTHl,
cocToslIre He Oosee 4eM U3 TPEX JIMCTOB; IPU 3TOM IUIOLIA/lb CEUYEHHs MOSCHBIX YTOJIKOB
cienyeT npuHUMaTh paBHOU He MeHee 30 % Bcel IIomaay ce4eHus mnosica.

15.5.2 ITosicHble 1IBBI CBapHBIX OAOK, a TAKXKE IIBbI, IPUCOCTUHSIIOIINE K OCHOBHOMY
ceueHHIo OalKM BCIIOMOTATeNbHBIE JJIEMEHTHl (Hampumep, pedpa KECTKOCTH) CIeAyeT
BBINOJIHATH HenpepbIBHBIMU. [lonepeunblie pédpa xKeCcTKOCTH JO0JKHBI OBITh C BhIpE3aMH IS
IIPOITyCKa MOSICHBIX I1IBOB.

B puremasx pamHBIX KOHCTPYKUMH Yy OHOpPHBIX Y3JIOB ClEAyeT HpUMEHATbH
JIBYXCTOPOHHME MOSICHBIE LIBBI, MPOTSKEHHOCTh KOTOPBIX JOJKHA ObITh HE MEHEE BBICOTHI
CEUEHMSI pUTeIs.

15.5.3 [lpu npumMeHEHMH OJHOCTOPOHHHUX IOSICHBIX IIBOB B CBAPHBIX JIBYTABPOBBIX
Oankax 1-ro kiacca, HeCyIIMX CTaTHYECKYH HArpy3Ky, CJIEAYeT BBIIOJHSITH CIEAYIOIINE
TpeOoBaHUS:

pacuéTHas Harpy3ka JOJDKHA OBITh TPHJIOKEHAa CHMMETPUYHO OTHOCHTEIBHO
MOTIEPEUHOTO CEUCHUS OAIIKU;

YCTOMUYUBOCTh C)KAaTOro Mosica OalKH JIOJKHA OBITh OOecledeHa B COOTBETCTBUU C
nepeunciienueM a) 8.4.4;

pacyeT YCTOHYMBOCTH CTEHOK OaloK JOJKEH ObITh NMPOU3BEJIEH B COOTBETCTBUM C
TpeboBanusimu 8.5.1 u 8.5.2;

JIOJDKHBI OBITh YCTAaHOBJIEHBI NONIEpPEYHbIE PEOPA JKECTKOCTH B MECTaX MPUIOKEHUS K
nosicy OaJKuh COCPEOTOYEHHBIX HArpy3oK, BKJIOYas Harpy3ku OT  peOpUCTBIX
XKeNne300eTOHHBIX IUIUT; MomepeuHble péopa KECTKOCTH HE CleqyeT YCTaHaBIUBATh MPHU
IIPOBEJICHUH NPOBEPKH MECTHOM yCTOWYMBOCTH 11O 8.2.2.

15.5.4 Pé&O6pa *KECTKOCTH CBapHBIX OAJIOK JIOJKHBI OBITh yJaJIEHbl OT CTHIKOB CTEHKU
Ha paccrositHue He MeHee 10 TonmuH creHkH. B Mecrax mepecedeHMs] CTBHIKOBBIX IIBOB
CTEHKH OaJIK¥ C MPOJOJIBHBIM PEOPOM >KECTKOCTH IIBbI, MPUKPEILISAIONINE IPOAOIBHOE pedpo
KECTKOCTU K CTEHKE, HE CJIEIyeT JOBOAMTH JO CTHIKOBOI'O IIIBA CTEHKH B MECTax HX
nepecedeHus: Ha (6¢ — 20) mm.

15.5.5 B cBapHbIX JABYTaBpPOBbIX Oajkax KOHCTPYKIMM rpymm 2 — 4 cienyer
IPUMEHATHh OHOCTOPOHHUE PEOPA KECTKOCTU C PACIOIOKEHUEM UX C OJTHOW CTOPOHBI OaIKH
U TIPUBAPKOH UX K MosicaMm Oaku.

B Gankax ¢ 0lHOCTOPOHHUMHU MOSICHBIMH IIIBAMH peOpa *KECTKOCTH Ha CTEHKE CIIeAyeT
pacrosiaraTb CO CTOPOHBI, MPOTHUBOMOJIOKHOW PACIONIOKEHHIO OJHOCTOPOHHHMX TMOSCHBIX
IIBOB.
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Pacder ycTOHYMBOCTH OJHOCTOPOHHErO pedpa MKECTKOCTH CIIEAYET MPOU3BOINTH
coryiacHo TpeboBanusm 8.5.9 u 8.5.10.

15.6 bajgku KpaHOBBIX myTeil

15.6.1 Bepxuue mosicHble BBl B OajgkaxXx KpPaHOBBIX IyT€H MJi KPaHOB TPYII PEKUMOB
paboter 7K (B mexax metamuryprudyeckux npousBojctB) u 8K (mo CII 20.13330) cnemyer
BBITOJIHATH C IPOBAPOM Ha BCIO TOJIIUHY CTCHKH.

15.6.2 CBoOOIHBIE KPOMKH pPaCTSHYTHIX IOSICOB OalOK KPaHOBBIX MyTed MU Oanok
pabouMx TUIIOIIAJOK, HEMOCPEACTBEHHO BOCIPUHUMAIONIMX HArpy3Ky OT MOJBHXKHBIX
COCTaBOB, JIOJDKHBI OBITh TPOKATHBIMU, CTPOTAHHBIMA  WJIM OOpPE3aHHBIMH MAaNIMHHON
KHUCJIOPOJHOM MJIU TIJIA3MEHHO-yTOBOM PE3KOM.

15.6.3 Pa3mepsl pébep KECTKOCTH OaIOK KPAHOBBIX IYTEH JOJDKHBI YIOBJIETBOPSTH
TpeboBanusaM 8.5.9, 8.5.10 u 8.5.17, mpu 3TOM MIMPUHA BBICTYIAIOIICH YaCTH ABYCTOPOHHETO
MIPOMEXKYTOUHOTO pebpa moimkHa ObITh HEe MeHee 90 MM. [IBycTOpoHHHE MOoTepedHbie pEdpa
KECTKOCTU HE CJeyeT MpUBapUBaTh K MosicaM OalKu; MPHU 3TOM TOPIBI pédep KECTKOCTU
JOJKHBI OBITh TUIOTHO MPHWTHAHBI K BEpXHEMY Mosicy Oanmku. B Oankax moa KpaHbl Tpymmn
pexxumoB padotel 7K u 8K (mo CIT 20.13330) HeoOX0IMMO CTPOTATh TOPIIBI, TPUMBIKAIOIIINAE
K BEpXHEMY IO5CY.

[IpuMeHsITh OHOCTOPOHHHUE MOMEpeYHble pedpa >KECTKOCTH W3 IOJOCOBOM CTalu WU
OJIMHOYHBIX YTOJIKOB C IMPUBAPKOW MX K CTEHKE M K BEPXHEMY IOSICY U PACIOIOKEHHUEM
cormacHo 15.5.5 cmeayer Tonbko B Oankax Moj KpaHbl Tpymm pexxuMoB pabotsl 1K-5K (mo
CII 20.13330).

15.7 JlucTtoBble KOHCTPYKIUH

15.7.1 KoHTyp nomepeyHblX 3JE€MEHTOB KECTKOCTH O00JIOYEK CleAyeT IPOEKTHPOBATH
3aMKHYTBIM.
15.7.2 Ilepemauy cCOCpPEeIOTOYEHHBIX HArpy30K Ha JIMCTOBbIE KOHCTPYKLHUH CJIEIyeT
IIpelyCMaTPUBATh YE€PE3 AIEMEHThI KECTKOCTH.
15.7.3 B mecrax conpsbkeHUH 0005104eK pa3iauyHON (OpMBI celyeT MPUMEHATh IUIaBHbIE
nepexoanl aAjid YMCHbUICHUA MCCTHBIX HﬂHpSDKGHHfI.
15.7.4 BrinmonHeHHE BCEX CTBIKOBBIX IIBOB CIENYET NMPEAYCMaTpUBATh JBYCTOPOHHEH HIIU
OJTHOCTOPOHHEW CBAPKOMU € MOABAPKON KOPHS WIM HA MOAKIAIKAX.

B nmpoekre crnenyer yka3plBaTh Ha HEOOXOAMMOCTb OO0ECIEUEHHUs IUIOTHOCTH
COEIMHEHUI KOHCTPYKIIMA, B KOTOPBIX 3Ta IUIOTHOCTh TpeOyeTcs.

15.7.5 B n1UCTOBBIX KOHCTPYKLUAX CIEAYET NPUMEHATh CBAPHBIE COCIMHEHUS BCTHIK;
COCIUHCHUS JINCTOB TOHIHHHOﬁ 5 MM U MeHee— BHaXJ'IéCTKy.

15.8 Bucsiuue nmokpniTuUA

15.8.1 Jlnd KOHCTPpYKUMH U3 HUTEH CIEeQyeT IPUMEHATh KaHaTbl, OpSAu U
BBICOKOITPOYHYIO MTPOBOJIOKY (MJIM IIPOKAT).

15.8.2 KpoBiist BUCSYEro MOKPHITHS I0JIKHA OBITh PACHOJIOXKEHA HEMOCPEICTBEHHO Ha
HECYUINX HUTSIX U MOBTOPATH 00pazyemyro uMu ¢opmy. Eciu popma kpoBnu oTaudaercs ot
(dopMBI MPOBHCAHUS HUTEH, KPOBJIIO MOJHUMAIOT HAJ HUTSAMHU, ONEPEB HA CHELHATbHYIO
HAJICTPOCYHYIO KOHCTPYKIIUIO, MU TIOJBEIINBAIOT K HUTSIM CHU3Y.

15.8.3 OuepraHus ONOPHBIX KOHTYPOB CIEAYeT Ha3Ha4yaTb C Y4ETOM  KPHUBBIX
JABJICHUSI OT YCHJIMH B MIPUKPETJIEHHBIX K HUM HUTSAX MPU Pacu€THBIX Harpy3Kax.

15.8.4 Jlna coxpaHeHHMs CTaOMJIBHOCTH (DOpMBI, KOTOpasl JOJDKHA OOecreduBaTh
TePMETUYHOCTHIIPUHATON KOHCTPYKIIMU KPOBIIM, BUCSUHME MOKPBITUS CIEAYET pPaCCUUTHIBATH
Ha JICHCTBUME BPEMEHHBIX HArpy30K, B TOM YHCJIE BETpoBOro orcoca. llpum 3tom ciemyer
MPOBEPATh U3MEHEHUE KPUBU3HBI MOKPBITHS IO JBYM HaIpPaBJIEHUSM — BJOJb M TONEPEK
Hute. HeoOxoaumascTaOuinbHOCTD JIOCTUTAeTCd € IOMOIIbK0  KOHCTPYKTHBHBIX
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MEPOIIPUATHI:  YBEIMYEHUEM HaTsDKEHHMST HUTU 32 CYET Beca MOKPBITHS WIH
MPEABAPUTEIILHOTO  HANPSKEHUS; CO3JaHMEM  CIICUUATbHOM  CTAOWMIH3UPYIOIICH
KOHCTPYKIUU; NMPUMEHEHHEM H3THOHO-)KECTKUX HUTEH; MpeBpalleHueM CHCTEMbl HUTEH U
KPOBEJIbHBIX IJTUT B €AMHYIO KOHCTPYKIIHIO.

15.8.5 CeuyeHue HUTH JOJDKHO OBITh PACCUYUTAHO IO HAMOOJBIIEMY  YCHIIHIO,
BO3HHUKAIOIIEMY IIPU PACYETHOM HArpy3ke, C y4€TOM HM3MEHEHHS 3aJaHHOW T€OMETPUHU
HNOKpPBITUS. B ceTdarhix cucremMax, KpoMe 3TOro, CeUeHUEe HUTU JOJHKHO OBITH MIPOBEPEHO Ha
yCUJIME OT AEUCTBUS BPEMEHHOM Harpy3KkH, pacrloyIOKEHHOW TOJIBKO BIOJIb JTAHHOW HUTH.

15.8.6 BepTukajibHble M TOPU3OHTAIBHBIC MEPEMENICHUS HUTEH U YCWIMS B HHX
CJIeYeTONPEIEATh ¢ y4ETOM HETMHEHHOCTH pa0OThl KOHCTPYKIIUN MOKPBITHS.

15.8.7 Tlpu pacuére HUTEH W3 KAHATOB U MX 3aKPEIUICHHH KOA(DPHUITMEHTHI YCIOBUMA
paboThl cleayeT MPUHUMATH B COOTBETCTBUU C pasnenoMm 17. s  cTabumm3upyronmx
KaHaTOB, €CIIM OHU HE SABIIAIOTCS 3aTSHKKaMU ISl OTIOPHOTO KOHTYpa, KOA((ULIMEHT YCIOBUI
pabotsl ¥ = 1.

15.8.8  OmnopHble y37bl HUTEH W3 TPOKATHBIX NPOdUICH CIeayeT BBITOIHATh
[IapHUPHBIMHU.

15.9 daanueBbie cCOeTUHEHUA

15.9.1 TIlpu npoekTUpOBaHUU (IIAHLEBbIX COCAUHEHMH CTaJIbHBIX KOHCTPYKIIMM,
HOJBEPKEHHBIX PACTKEHUIO, U3TU0Y UM UX COBMECTHOMY JCHCTBUIO, CIlIEAyeT MPUMEHSTh
ctasb giadaanueB C355 u C390 ¢ oTHOCUTENBHBIM CyXKEHUEM Y= 35%, npeaBapuTenbHO
HalpsDKEHHbIE BBICOKONPOYHbIE OONTHl M3 CTalIM KJIaccoB MpoyHocTH He Huwxke 10.9,
BBICOKOTIPOYHBIE TAHKU M MIA0BI K HUM.

TpeOoBaHMs MO HATSHKEHHIO BBICOKOIPOYHBIX OOJTOB BO (MJIaHLIEBOM COEIUHEHMUHU,
o0ecreynBaroIleM BO3MOXHOCTh BOCIHPHUHMMATDH IONEPEYHbIE YCUIIUS 3a CUET CHJI TPEHUS
MEeXIy (IaHIaMU, €ro KOHTPOJIIO M IUIOTHOCTH KOHTaKTa MeXy (IaHLaMH IPUBEICHBI B
CI170.13330.

@dnaHIEeBbIE COEJUHEHUS CTAlbHBIX KOHCTPYKIMH, IOABEP)KEHHBIX CHKATHUIO WIIH
COBMECTHOMY JEHCTBHIO CXaThs C M3rHOOM (TP OJHO3HAYHOHM SIIOpPE CKHUMAOIINX
HaNpsDKEHUH B COEUHSIEMBIX 3JIEMEHTaX), CJIEAYeT BBINOJIHATh Ha BBICOKOIPOYHBIX O0NITax
0e3 mpeaBapUTEIbHOTO UX HATSKEHUS, 3aTSHKKOM O0JITOB CTaHAAPTHBIM PYYHBIM KIIFOUOM.

15.9.2 Tlpm pacuére (hnaHLEBBIX COETUHEHUN B 3aBUCMMOCTHU OT KOHCTPYKTHBHOTO
pelleHus, XapakTepa NepeJaBaeMblX YCWIMM U TpeOOBaHMH OSKCIUIyaTallUd CIETYET
IIPOBEPSTH!

HECYIIYIO CIIOCOOHOCTH OOJITOBOTO COSTMHEHUS;

MPOYHOCTH (IIAHIIEBBIX JIUCTOB MPHU U3TUOE;

IPOYHOCTh CBapHBIX IIBOB, COSAMHSIOMUX (hIaHEI] C OCHOBHBIM 3JIEMEHTOM.

15.10 Coenunenus ¢ ppe3epoBaHHBIMHM TOPUHAMH

B coennHeHusx 3neMeHTOB ¢ ()pe3epoBaHHBIMH TOpPILIaMU (B CTHIKAaX U 0a3ax KOJOHH H
T.I1.) COKUMAFOIIYIO CHITY CJIEIYET CUATATh MOJTHOCTHIO MEPEAAIOIIEICS Yepe3 TOPIIHI.

Bo BHEIEHTpEHHO CXKATBIX (CKATO-U3TUOAEMBIX) DJIEMEHTaX CBapHBIC IIBBI U OONTHI,
BKJIFOYAs  BBICOKOMPOYHBIE, YKA3aHHBIX COEAMHEHUW  CIEAyeT pacCYUThIBATh Ha
MaKCHUMaJIbHOE pacTATMBAIOLEE yCUJIME OT JEHCTBUSI MOMEHTAa W MPOJOJIbHOW CHIIBI IPH
HanOoJiee HEOIArOMPHUSATHOM MX COYETaHWH, a TAK)KE Ha CABUTAIONIEE YCHIIME OT JACHCTBUS
MONEPEUYHON CHIIBIL.

15.11 MoHTaxkHbIe KpenJeHust

15.11.1 MoHTaxHble KpereHUs KOHCTPYKIUI 3aHUi M COOpYKeHH ¢ Oankamu
KPaHOBBIX IYyTE€H, pPacCUUTHIBAEMBIMM Ha YCTaJOCTh, a TaKXke  KOHCTPYKIHUH MOx
KeNe3HOIOPOKHBIE COCTABBI JIOJKHBI OBITh CBAPHBIMU M (DPUKIIMOHHBIMHU.
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B MOHTaXHBIX COEIMHEHMSIX 3TUX KOHCTPYKLMH CleAyeT NMPUMEHATh OOITHI Kjlacca
TO4YHOCTHU B:

JUIS KpEIUIEHUs] IIPOTrOHOB, 3JIEMEHTOB (DOHAPHOW KOHCTPYKIIMHU, CBSI3€H IO BEPXHUM
nosgcam ¢epM (IpU HAIMYMM CBA3CH IO HIDKHUM T0SicCaM WM JKECTKOW KpOBIIN),
BEPTUKAJIbHBIX CBsA3eH MO pepmaM U (HOHAPSIM, a TAK)KE JIEMEHTOB (DaxBepKa;

JUIS KPEIUICHHUs CBSI3EH 10 HIDKHUM TosgcaM (epM MpH HANWYUM KECTKOM KPOBIH
(mpUBapeHHBIX K BEPXHUM I0sICaM KeJIe300€TOHHBIX WM apMUPOBAHHBIX IJIUT U3 SYEHCTBIX
0ETOHOB WJIM MMPUKPETIIICHHOTO B KAKAYIO BOJIHY NPO(QUIMPOBAHHOTO HACTHJIA U T.I1.);

JUI KpEIUICHUsI CTPOIMIIBHBIX U NOJACTPONMIBHBIX ()epM K KOJIOHHAM U CTPOIMJIBHBIX
depM K TOACTPONMIBHBIM TpPU YCIOBUHU TEpPENayd BEPTUKAIBHOTO OMOPHOTO JABJICHUS
4yepes CTOJIUK;

JUI KpEIUIEHUsS pa3pe3HbIX OaloK KPaHOBBIX IMyTeH MEXIy co0o0il, a Takxke A
KPEIUICHUS UX HUKHETO 105Ca K KOJIOHHAM, K KOTOPBIM HE KPEIATCS BEPTUKAJIBHBIE CBSI3H;

JUIs KperuieHus: Oasok paboumx IUIOMIAA0K, HE MOJBEPrarolluXcs BO3ICHCTBHIO
JUHAMHYECKHUX Harpy3ok;

JUISL KPEIIJIEHUS] BTOPOCTENIEHHBIX KOHCTPYKIIMM.

15.11.2 Jlna nepepacupenesieHUs] M3TMOAOIUX MOMEHTOB B 3JIEMEHTAX pPaMHbBIX
CUCTEM KapKAaCHbIX 3/IaHUM B Y3JlaX COEIMHEHUS pUTrelied C KOJOHHAMMU IPUMEHSIIOTCS
CTaJIbHBIE HAKJIAJKU, paboTarolue B IIacTUYecKor ctaguu. Hakiaaku cienyer BBIIOIHSATH
U3 cTaseii ¢ mpesiesioM TekydecTd 10 345 H/mm?,

Yeunus B Hakiazkax cielyeT ONpENessTb NPU MUHUMAJIBHOM IIPENEIE TEKY4YECTH
Oy,min = Ryn 1 MAKCUMATILHOM TIPEJieNie TEKYUECTH Oy, max = Ryn + 100 H/mm?,

[TpomosibHBIE KPOMKHM HAkJIAJOK, paOOTalOUIMX B IJIACTUYECKOH CTaauH, OJIKHBI
OBITh CTPOTAaHHBIMU HJIH (Ppe3epOBAHHBIMHU.

15.12 OnopHble yacTu

15.12.1 HenoaBuHble MIAPHUPHBIE OINOPHI C LEHTPUPYIOIIMMU MPOKJIAJKaMH,
TaHTeHIMaJbHbIE, a MPH BechbMa OOJNBIIMX pEaKUUsAX — OaJaHCUpPHBIE OIOPBI CIIEAYeT
IPUMEHSATh NPU HEOOXOAMMOCTH CTPOTO PaBHOMEPHOIO pAaCIpeleieHHs] TaBICHUS 0]
OIIOPOM.

[Inockue miaM KaTKoBbIE MOJBUKHBIE OINOPHI CIEAYET NMPUMEHSATH B Cllydasix, Koraa
HIDKEJeXKalass KOHCTPYKLHMS JIOJDKHA OBbITh pasrpykeHa OT TOPU30HTAIbHBIX YCHUIIMM,
BO3HUKAIOIINX MPU HEMOABUKHOM ONMPAHUH OalKU W (EPMBI.

KoadduiuneHT TpeHns B MIOCKUX MOABMKHBIX OMOpax CileqyeT MPUHUMATh PaBHBIM
0,3, B katkoBBIX — 0,03.

15.12.2 Pacuér Ha cMmATHE B LHMIMHAPUYECKHX MIapHUpax (uamndax) GamaHCUPHBIX
OMOp CJEeAYEeT BBINOJHATH (MPH LIEHTPAJIbHOM YIje KacaHWsl MOBEPXHOCTEH, paBHOM WIIU
66nbmem 90°) mo gpopmyine

F/ (1,257IRpp)< 1, (199)

rae I’ — naBnenue (cuja) Ha ONopy;
r, | —-pamuyc u IMHA MapHUPA,COOTBETCTBEHHO;
Ry — pacu€THO€ CONPOTHUBIIEHHE MECTHOMY CMSTHIO MPH IJIOTHOM KacaHUH, MPUHUMAEMOE
cornacHOoTpeOoBaHusaM  6.1.
15.12.3 Pacuér Ha AuaMeTpalibHOE C)KaTUE KATKOB CIIEyeT BHIMOIHATE MO (hopMyIie

F/ (ndReaye) < 1, (200)

/1€ 11 — YUCIIO0 KaTKOB;

d, | —mmameTp ¥ IJIMHA KaTKa,COOTBETCTBEHHO;

Req — pacuéTHOE COMPOTHUBIICHUE AHAMETPAIILHOMY CXKATHIO KaTKOB MPU CBOOOTHOM
KacaHuH, MPUHUMAEMOE COrIacHo TpeboBaHusM 6.1.
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16TpeGoBaHUAIIO NPOCKTUPOBAHUIO KOHCTPYKIMIA
ONOpP BO3AYWIHBIX JIMHUH 3JIEKTPONepedadHd, OTKPbITBIX
pacnpeeJuTeIbHbIXYCTPOMCTBMKOHTAKTHBIXCETEH TpaHCcHopTa

16.1 JInAKOHCTPYKIIUK OTIOP BO3AYIIHBIX JIMHUH 3ekTponepenadn(BJI), oTKphIThIX
pacnpenenutenabHbix ycTpoiicTB (OPY) m kontakTHbIX cetedt Tpancmopta (KC) cnemyer
npumMeHsaTh ctanu C235, C245, C255, C285, C345, C345K, C375, cornacHo npuiioxeHuto B
u craib Mapku 20 u 091"2C no nedictByromum H/I.

B 3aBUCMMOCTM OT Ha3HauYeHUs M TUIIA HUX COEAMHEHHM KOHCTPYKLHUHU OIOp
NOJIPa3EIIAI0TCS Ha TPYIIIbL:

1 — cBapHbIe crenMaIbHbIE OIIOPBI OOJIBLIMX IEPEX0I0B BHICOTON CBBILIE 60 M;

2 — cBapHble onopsl BJI, kpoMe yka3aHHbBIX B Ipynie 1; cBapHbIe ONOPHI OLIMHOBKU U
noj BeikmrouaTenu OPY He3aBUCHMO OT HanpspKEHUs, CBapHbIE OIOPHI 10T 000pylOBaHHE
OPY mnanpsbxkennem cBbiue 330 kB; kxonctpykuuu u aneMeHTsl KC, cBsizaHHBIE C
HaTsDKEHHEM MPOBOJIOB (TATH, IUTAHTH, XOMYThI), @ TaKXKe ONOpbI, yKa3aHHbIe B rpymme 1,
IIPU OTCYTCTBUU CBapHBIX COEIMHEHUM;

rpynmna 3 — cBapHble U 00JTOBBIE ONOPHI 1Mo obopynoBanue OPY HampsbkeHuem 110
330 kB, kpome omnop mOJ BBIKJIIOYATENN; KOHCTPYKLUMHU M OJIEMEHTbl HECYIIMX,
nojyiep>xuBaronx upukcupyoumx ycrpoicts KC (omopsl, purenu »ecTKMX HOINEpedHH,
IPOXKEKTOPHBIE MauThl, (UKCATOPbI), a TaKXe KOHCTpyKIuH rpymmsl 2, kpome KC, npu
OTCYTCTBHM CBAPHBIX COCIMHEHU;

rpynna 4 — cBapHble U OOJTOBBIE KOHCTPYKIIMM KaOEIbHBIX KaHAJIOB, JETalu IyTeil
HepeKkaTKu TpaHc(hOpMaTOpOB, Tpalbl, JIECTHULIBI, OIPAXKICHUS U JIpyTHe BCIIOMOTaTeNIbHBIE
KoHCTpyKuuu U 3nemeHTsl OPY, BJI u KC.

16.2 bounrsl knaccoB Tounoctd A u B s onop BJI BeicoTOM 10 60 M ¥ KOHCTpYKLIMMA
OPY u KC cnenyer npuHUMaTh Kak JUIsl KOHCTPYKLUI, HE paCCUNTHIBAEMbIX Ha yCTalIOCTh, a
i (naHueBbIx coeauHeHuil u onop BJI BeicoToit Gonee 60 M — Kak Afs KOHCTPYKLUH,
paccUnThIBAEMbIX Ha YCTAJIOCTh, 10 Tabnuue 1.3 (mpunoxenue I).

16.3 JIutele aeranu ciaenyeT NPOEKTUPOBATh U3 YIIIEPOJUCTON cramu Mapok 35J1 u
45J1 rpynm otnuBok 11 u [T mo H/I.

16.4 ITpu pacuerax onop BJI, konctpykuuit OPY u KC cnenyer npuaumars
KO3 (UIIMEHTH! YCIOBUI pabOThl, ycTaHOBIEHHbIE B7.1.2, paznenax4 u 14u no tabnuue 45.

s onop BJI, OPY u KC 3Haduenne koadpuimenTa HalexKHOCTH IO OTBETCTBEHHOCTH
Ju ClleAyeT MPUHUMATh paBHBIM 1,0.

Pacuér Ha mpoYHOCTH PacTAHYTHIX 3IEMEHTOB omop no (opmysne (5) ¢ 3amMeHON B Hell
3HaueHus R, Ha R,/ ), He JoImycKaercs.

Taonuma 45

Koaddurment ycnosuit

DJIeMEeHT KOHCTPYKIIUi paboTEI
Ye

1 CxaTble mosica 3 OJMHOYHBIX YTOJIKOB CTOEK CBOOOHO CTOSIIECH OMOPHI
B IIEPBBIX JIBYX TTAHEIAX OT OalMaka IIpH Y3JIOBBIX COSTNHCHHAX:
a) Ha CBapke 0,95
6) Ha GonTax 0,90
2 Catblil 5IEMEHT MJIOCKON PEIIeTIaTol TpaBepChl U3 OJJUHOYHOTO PaBHO-
MIOJIOYHOTO YTOJIKa, IPUKPEIUIIEMOT0 OJJHOM NOJKO# (pUCYHOK 22):
a) MosC, MPUKPEIUIAEMBIN K CTOMKE OMOPHI HENOCPEACTBEHHO ABYMS

6ontamu u 6oJjiee, MOCTaBICHHBIMH BIOJIb T105ICa TPABEPCHI 0,90
0) mosic, MPUKPEIUIIEMBIil K CTOMKE OMOPHI OTHIM OO0JITOM WK Yepes
(acoHky 0,75
B) pacKocC U pacropka 0,75
3 OTTshKKa M3 CTAJIBHOTO KaHATa WITH ITy4YKa BEICOKOIPOYHOM MPOBOJIOKH:
a) JUI IPOMEXYTOYHOH OTIOPHI B HOPMAJIEHOM PEXHMME PaOOTHI 0,90
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0) I aHKEPHOU, aHKEPHO-YTIIOBOM M YTIIOBOM OTIOP:
B HOpPMaJIbHOM PEKHUME pabOThI 0,80
B aBapUHHOM pexHuMe paboThl 0,90
IMIpumeduanue— YkazaHHble B Tabmuue Kod()GUIUCHTH! yCIOBHI pabOThl HE PACHPOCTPAHSIIOTCS HA
COCAMHCHUS BJICMCHTOB B y3J1aX.

16.5 Ilpu onpeneneHuy MPUBEACHHONW THOKOCTH IO TaOiuIe 8§ HaUuOOJIBITYI0 THOKOCTh
BCETO CTEPKHS Apax CIACITYET BBIYUCIATE IO (DOpMYIIaMm:

JUTSL Y€THIPEXTPAHHOTO CTEPIKHS C TMapaUIeIbHBIMU MOSICAMH, IIAPHUPHO OIEPTOTO IO
KOHI[aM,

Amax = 21 /b; (201)

AJId TPCXTPAHHOTI'O PaBHOCTOPOHHCTO CTCPIKHA C MAapaJUICIIbHBIMU IMOACAMU, IAPHUPHO
OIIEpTOro 1o KOHIam,

Aomas = 2,51/b; (202)

JUIS1 CBOOOTHO CTOSIIEH CTOMKY MUpaMugaIbHONU (hOpMBI (PUCYHOK 15)

rne / — reoMeTpuyeckas JUIMHA CKBO3HOTO CTEPIKHS;
b— paccTosiHEEe MEXIY OCSIMH ITOSICOB HAaNOOJIee Y3KOUM IPaHU CTEPIKHS C
napajuie)IbHbIMU TI0SICaMH;
h — BBICOTa CBOOO/IHO CTOSILEH CTOMKH;
1= 1,25 (b bi)*> — 2,75(bs/ bi) + 3,5 — x0o3bHUIMEHT M ONpesieeHNs PACUETHOM
JUIMHBL, TIE bs U b; — pacCTOSIHUS MEKIY OCSMU MOSICOB TUPAMHUIATBHOMN OMOPBI B BEPXHEM U
HUOKHEM OCHOBAaHHSIX HaWOOJIee Y3KOW IPAaHUCOOTBETCTBEHHO.
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Pucynox 22 — CxeMa TpaBepcChl ¢ TPEYTroJbHON pelIeTKOM

16.6 Pacuér Ha yCTOWYMBOCTH IpPH CXKATUU C HM3TUOOM CKBO3HOTO CTEPXKHS C
pELIeTKaMHU TOCTOSIHHOTO MO JUIMHE CEYEHHUs CIEAYET BBITOIHATH IO pa3ieny?.
Jl71s1 paBHOCTOPOHHETO TPEXTPAHHOI'O CKBO3HOI'O CTEPKHS € PEIIETKAMU IIOCTOSTHHOTO
0 JYIMHE C€YEHUS OTHOCUTENbHBIN 3KCIIEHTPUCUTET CJIEIyeT BHIYUCIATE MO (hOpMyIam:
pH U3rude B MIIOCKOCTH, MEPIEHANKYIIPHON K OJHOM U3 TpaHeil,

m = 3,46 0M / (Nb); (204)
MIPU U3rude B TUIOCKOCTH, TTApAIIIETFHON OJTHOW U3 TpaHeH,

m=38M | (Nb), (205)
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re b — paccTosIHME MEXAY OCSIMHU IMOSICOB B IJIOCKOCTH TPaHH;

S — xosddunuent, paBubiii 1,2 mpu 601TOBBIX coequHeHusAX U 1,0 —
IIPU CBAPHBIX COCIUHEHUSIX.

16.7 Tlpu pacuére Ha YCTOWYMBOCTH TPU CKATHH C U3THOOM CKBO3HOTO CTEPIKHS C
pemerkamu 1109.3.1 u 9.3.2 3HaYeHUE DKCUEHTPUCUTETA e TIPU OONTOBBIX COCTUHEHHUSIX
AIIEMEHTOB CIIEIyeT YMHOXKaTh Ha KO3 duuueHT 1,2.

16.8 Ilpu mpoBepke YCTOMUYMBOCTH OTHEJIBHBIX MOSICOB CTEPKHS CKBO3HOTO CEUYCHUS
OTIOp C OTTSDKKAaMHU NPHU CKATUU C U3THOOM, MPOAOJIBHYIO CHIY B KaKIOM TOSICE CIENyeT
ONpEAeNATh C Y4E€TOM JOMOJIHUTEIbHOro ycunusi NgOT uzrubaronmiero MomMeHra — M,
BBIYUCIISIEMOTO TI0 1e(hOpMHUPOBAHHOMN CXEMe.

Jlis mapHUpHO ONEpPTON MO KOHIAM pPEIIETYaToOl CTOWKHM MOCTOSIHHOTO IO JJIMHE
NPSMOYTOJIBHOTO ceueHus (Tum 2, Tabnuna 8) omopsl ¢ OTTSHKKAMH 3HaueHUEe MOMeHTa M B
cepequHe JTMHBI CTOWKH MpU u3rude e€ B OJHOW U3 IJIOCKOCTEH X - X WU ) - y CIedyeT
OTpeAeIaTh o popmyre

M=M;+(BN/3) (fog +fn) (206)

rae M, — u3rudaronifii MOMEHT B CEPEIMHE JJIMHBI CTOMKHU OT IMONEPEYHON HATPY3KH,
ompeesieMblil Kak B Oankax;

f — k03P Puient, npuHUMaeMslii corjaacHo 16.6;

N—1posionibHast CUia B CTOMKE;

fq — Iporu6 CTOWKM B CepeIMHE JUTMHBI OT MONIEPEYHON HArpy3KH, OMpeesieMblil KaKk B

OOBIYHBIX 0aJKaX ¢ MCIOJIb30BAaHHEM IIPUBEJICHHOTO MOMEHTA UHEPIIUU CCUCHUS Iof,
fn=10,0013/- naganpHBIA TPOrHO CTOWKH B IJIOCKOCTH M3rHOa;
8 =1-0,INF/ (ELy.

3nech: [ — nnuHa cToiku; lyr= AP | 2
rae A — IUIoIaab CCYCHUS CTOMKH;

Aef —TIpUBENICHHAsI THOKOCTD CTOMKH, ONpeiesisieMast 1o TabiuIle 8 sl CeYeHUs THIa 2
¢ 3ameHoi B popmyie (16) Anax HA Ay WM A, COOTBETCTBEHHO IUIOCKOCTH M3THOA.

[Tpu u3rube CTOMKH B ABYX IJIOCKOCTAX YCHIINE Nyg CIEIYET ONPEAeTsaTh 1Mo popmyie
(124); mpu >TOM HauanbHBIA OPOTUO f, CIEAyeT YYUTHIBATh TOJBKO B TOM IJIOCKOCTH, B
KOTOpOM cocTapisitomiasi ycwinus Ng OT MOMeHTa M. wuinu M, wumeer Haubosbliee
3HaYeHHUe.

16.9 TIlomepeunyto cuiny (OB MIAPHUPHO OMEPTON MO KOHIIAM CTOMKE C pelIieTKaMu
MOCTOSIHHOTO T10 JUTMHE NPSIMOYTOJIBHOTO cedeHus (Tum 2, Tabauna 8) onopsl ¢ OTTSHKKaMU
Ipy CKaTUU C M3THOOM B OJHOM M3 IUIOCKOCTEH X — X WM Y — )y CJelyeT NpUHUMATh

MOCTOSIHHOM MO JUIMHE CTOWKU U ONPENeNsATh 1o Gpopmyiie
3,148N

0 = Onax +=5— (fg + f), (207)

r71e Omax — MaKCUMaJIbHAs MIOTIEpEYHast CUJIa OT MONEPEYHOI Harpy3KH B IMJIOCKOCTH M3rH0a,
ompenensieMas Kak B Oaikax.

OcranbHble 00o3HaueHus B (opmyine (207) creayer NpuHUMATh TaKUMH XKe, Kak B
dbopmyre (206).

16.10 Jlns ImapHUpHO ONEPTOM MO KOHIAM PEUIETYATOW CTOMKM IOCTOSIHHOIO IIO
JUIMHE TPEYroJIbHOTO CKBO3HOro ceueHus (Tunm 3, Tabnmuma §) Omopsl C OTTSXKKAMU MpU
C)KaTUM C M3rMOOM B OHOM W3 TIUIOCKOCTEH X — X WM Y — ) 3HaAueHUe MOMeHTa M B
CepeMHE €€ UTMHBI CIeAyeT OnpeaesTh o ¢popmyne (206), a mpuBeIeHHYIO THOKOCTh — 10
Tabnuie 8 Uit cedeHus Tuma 3.

[Tpu u3rube cTOMKM B JBYX IJIOCKOCTAX 3HAUEHUE YCUIHUS Nyg ClenyeT NMpUHUMATh
O0BIINM U3 BYX 3HAUEHH, ONpeesIieMbIX 110 Gpopmyiie

Naa=1,16 M:/b wma  Naa=0,58 M:/b +M,/b. (208)
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[Tpu yuere o6oux mMomeHTOB My u M,  Bo BrOpoi Qopmyse (208) HayanbHbBIN
POTUOCTOMKH f,B KaX10i U3 ABYX IUIOCKOCTEH cienyeT npuHuMarh paBHbM 0,001/,

16.11 Ilonmepeunyto cuny Q B IJIOCKOCTH TPAaHW B IIAPHUPHO ONEPTOM MO KOHLAM
pEelIeTYaToON CTOMKE TPEYrOJIbHOIO CKBO3HOI'O CEYEHMsI OMOPBI C OTTSKKAMU IPHU CKATHH C
u3ruboM creayer ompenendars mno ¢opmyine (207) ¢ y4eToMm MPHUBEACHHON THOKOCTU Aof
ornpenenseMoii mo Tabmiuie 8 s ceueHus Tuna 3.

16.12 Pacuér Ha YCTOMYMBOCTH CXAThIX 3JIEMEHTOB KOHCTPYKIHUM M3 OJUHOYHBIX
YIOJIKOB (IIOSICOB, PELIETKH) CJIEAYET BBINOJIHATH C YYETOM SKCLEHTPUYHOI'O IMPHIIOKEHUS
MPOJOJIBHON CHITBI.

Kak nenTpanpHO cxkathie 1o ¢opmyiie (7) 3T SJIEMEHTHI CIEIyeT PACCUMTHIBAThH IMPH
YCIIOBUU YMHOXKEHHUS MPOJIOJIbHBIX CHJT Ha KO3 (OULIMEHTH Ml g, IPUHUMAaeMble HE MEHee
1,0.

B nmpocTpaHCTBEHHBIX O0JITOBBIX KOHCTPYKIHMAX IO PUCYHKY 15 (kpome pucyHka 15,B)
U KOHIIEBBIX OIOP) MPH LIEHTPUPOBAHUU B y3JI€ JIEMEHTOB U3 OAMHOYHBIX PABHOMOJOYHBIX
YrOJIKOB 10 UXPHCKaM IPH OJHOPSAIHOM PACIHOJIOKEHUU OONTOB B 3JEMEHTaX PELICTKH U
MPUKPETJICHUH PACKOCOB B Y3JI€ C IByX CTOPOH IOJIKH Mosica 3HaueHus K03(h(PUIUEHTOB &y U
Ol CIIETYET OTIPEAEIATh!

JUTS TIOSICOB TP i< 3,5 (npu i> 3,5 cienyeT npuHUMATD A= 3,5) mo gpopmynam:
npu 0,55 <c/ b<£ 0,66 1 Nua/ Nu< 0,7

om=1+[c/b—0,55+ 2(0,2—0,051)] Nua/ Nu; (209)
npu 0,4 <c/ b< 0,55 v Npa / Nu< (2,33 ¢/ b—0,58)

o =0,95+0,1¢/b+[034-0,62¢/b+ A(0.2—0,052)] Nua/Nu; (210)

JUTS1 pAaCKOCOB, MPUMBIKAOIIMX K PACCUMTHIBAEMOM TAHEIH 1M0sIca, 10 (GopMyIiam:
npu 0,55 <c/b<0,66 u Npa/ Nu<0,7

oa=1,18-0,36¢c/b +(1,8¢c/ b — 0,86) Npa/ Np; (211)
npu 0,4 <c/ b< 0,55 v Nua/ Nu< (2,33 ¢/ b—0,58)

ar=1-0,04 ¢c/b +(0,36—0,41 c/b) Nua/ N (212)

JUis MpOCTPAaHCTBEHHBIX OONTOBBIX KOHCTPYKIUH MO pHCYHKY15,r),1) B ¢opmymnax
(210) u (212) cnenyer npunumats 0,45 <c / b< 0,55.

B ¢opmynax (211) m (212) oTHOUIeHHE pacCTOSHUS MO MOJKE yrojika packoca OT
oOyIIKa 10 PUCKM, Ha KOTOPOH yCTaHOBJEHbI OONTHI, K IIMPHHE IOJKH YrojkKa packoca
npuHATo ot 0,54 no 0,6; npu oTHomeHuu, paBHoM 0,5, KOIPDUIIMEHT Qy, BEIYUCIECHHBIN 0
dopmynam (211) u (212), nomken ObITh yBenudeH Ha 5 %.

B mpocTpaHCTBEHHBIX CBApHBIX KOHCTPYKIUSAX U3 OAMHOYHBIX PAaBHOMOJOYHBIX YTOJKOB
1o pUcyHKy 15,0),r) (KpoMe KOHLIEBBIX OINOp) C MPHUKPEIUIEHUEM PACKOCOB B Yy3JI€ TOJBKO C
BHYTpPEHHE!N CTOPOHBI MOJNKHU nosAca IPU Npua / Nu< 0,7 3HaueHust Ko3QpPUIMEHTOB & U Qu
ClIelyeT MPUHUMATH:

IpU IIEHTPUPOBAHUU B y3J1aX 3JIEMEHTOB IO LEHTPaM TSHKECTH CEUYEeHUH

om = aq=1,0;
IpY HEHTPUPOBAHUY B y3Jaxocel pacKocoB Ha OOYIIOK Iosica
Om = ad=1,0+0,12 Nyug /Nn.

[Tpu pacdyere KOHCTPYKIMK HAa COBMECTHOE JEHCTBHE BEPTUKAIBHBIX W TOMEPEYHBIX
Harpy30K M KpYTSIIEro MOMEHTA, BBI3BAHHOTO OOPBIBOM MPOBOJIOB UJIM TPOCOB, JOMYCKAeTCs
MIPUHUMATD O = o = 1,0.

O6o03HaueHus, NpuHATHIE B hopmynax (209) — (212):
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C— PACCTOSIHUE T10 MOJIKE YroJIKa Mosica OT 00YILKa JJ0 PUCKU, HA KOTOPOH pacIoyiokeH
LIEHTD Y3714,
b — mMpuHa MOJIKM yrojka 1osica;
N — Ipo/10NIbHAS CUJIa B ITAHENH 11051Ca;
Nma — cyMMa IPOEKIHI Ha OCh Mosica YCUIIMM B packocax, IPUMBIKAIOLINX K OHOM MOJIKE
nosica, IepeilaBaeMasi Ha Hero B y3JI€ U OIpeJiersiemMast Ipy TOM e COUeTaHUuU
Harpy3ok, Kak aiasi N,; IpH pacuere nosca cieayeT IpUHUMAaTh OoJjbllee U3
3HAYEHUU Ny, OTYYEHHBIX IS Y3JIOB I10 KOHIIAM ITAHENH,a [IPU PACUYETE PACKOCOB —
U1 y371a, K KOTOPOMY ITPUMBIKAET PacKoc.

16.13 PacuérHble UIMHBI [y W PaguyChl MHEPLUU CEUYEHUN [ MpU ONpeAcIECHUN
IMOKOCTH 3JIEMEHTOB IUIOCKUX TPaBepcC € MOsICAMU M PELIETKON U3 OJUHOYHBIX YTOJIKOB (CM.
PUCYHOK 22) cieayeT IpUHUMAaTh PaBHBIMU:

IUISIOSACALef = b, 1= Iminler = Im1, 1 = iyx;

IUIst packoca  ler=la, 1= imin;
IUTSL PACTIOPKU  lof = le, 1 = ipmin,

TJI€ i,— paJuyC UHEPLUU CEYCHUS OTHOCUTEIbHO OCH, MapauIebHOM IUIOCKOCTH PEIIETKH
TpaBepCHI.

16.14 T'mbGkocTh MEpPBOTO CHHU3Y packoca M3 OJWHOYHOTO YrojKa pemérdyaroit
cBoOoaHO cTosAweil onopel BJI He nomxHa npessimarh 160.

16.15 OrtkioHeHUs Bepxa OMOp W NPOrHOBI TpaBepC HE JOJDKHBI IMPEBBIIATH
3HaYCHUH, IPUBEICHHBIX B Ta0Onmie 46.

16.16 B cranpHBIX mpOCTpaHCTBEHHBIX KOHCTpykuusax omnop BJI u OPY wu3
OJIMHOYHBIX YTOJIKOB CIIEAYET TPEAyCMAaTpPHBATh B IIONEPEYHBIX CEUEHHSIX auadparmsl,
KOTOPBIE€ JOJIKHBI PAcIoNaraThCsi B CTOMKAaX CBOOOJHO CTOAIIUX OMOp HE pexke, YeM uepe3
25 M, W B CTOHKax ONOp Ha OTTSKKaxX He pexe, uyeM uepe3 15 m. [uadparMbl AOIKHBI
TaK)K€ YCTAaHABJIMBATbCSI B MECTaxX IMPHJIOKEHUS COCPENOTOUYEHHBIX HArPy30K U IEPEIOMOB
MOSICOB.

16.17 Ilpu pacu€re Ha CMSATHE COCIUHSIEMBIX AJIEMEHTOB PEIIETKA B OJHOOOITOBBIX
COCIMHEHUSX C PACCTOSTHUEM OT Kpas dJIeMEHTa JI0 LIEHTpa OTBEPCTHSI BAOJIb YCHIIUS MEHee
1,5d cnenyer yuuteiBaTh npumedanue 2 k tadnuue 40.

B 01HO60NTOBBIX COEMHEHUSX 3JIEMEHTOB, IIOCTOSHHO pabOTAIOIMX HA PacTsKEHUE
(TAr TpaBepc, AJIIEMEHTOB, NMPUMBIKAIOIMIMX K Yy3JIaM KpEIUIEHUs IPOBOJAOB U TPOCOB, U B
MecTax KperjeHHs 00OpyAOoBaHMs), PacCTOSHUE OT Kpas 3JIeMEHTa /0 LEHTpa OTBEpCTUs
BJI0JIb YCUJIUS ClIeyeT IPUHUMAaTh He MeHee 2d.

16.18 Packocbl, mpukpemisieMble K Mosicy 00iATaMH B OJHOM Y3Ji€, JOJDKHBI OBITh
PacCIoJIOKEHBI C ABYX CTOPOH MOJIKU MOSICHOTO YroJIKa.

Tab6nuna 46
OTHOCHUTENBHBII MPOTHO TPaBepCHl U
Oanku (K MPOJICTY WIIH JUTHHE KOHCOJIH)
Koncrpykuust u HarpasieHne OTHOCHUTENBHOE BeprukaibpHblil I"opusoHTaIBHBIN
OTKJIOHCHU OTKJIOHCHHE Bepxa
OTIOPBI
(k BBICOTE OIIOPBL) B IpoJIeTe Ha KOHCOJIM | B IIpoJIeTe Ha

KOHCOJIN
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Konnesas u yriosas onopa BJI He orpanu-
AQHKEPHOTO THIIa BEICOTOH 110 1 1 1 YUBAETCS
60 M BJIOJIb IPOBOJIOB 120 200 70
2 Onopa BJI ankepHOTO THIA BHI- | | 1
coTo# 10 60 M BIOJb MPOBOJIOB — — — To xe
100 200 70
3 IIpomexxyrounas omopa BJI
(xpome mepexoaHoi) BAOIb
IPOBOJIOB He orpanu- 1 1
YUBAETCS ﬁ % "
4  Tlepexonnsre omopsl BJI Bcex
THUIIOB BBICOTOM CBBIIIE 60 M | 1 1
BJIOJIb TIPOBOJIOB m ﬁ % "
5 Omnopa OPY B0/ NPOBOJIOB 1 1 1 1 | 1
100 200 70 200 ' 70
1
6 To xe, monepek NpoBOAOB 70 He orpanu- | He orpanu- He orpann-
YHUBAETCS YMBaeTCS I —
7 Croiika ormopsI o1 000pyHo- 1
sanie 100 : . S
8 baska monx o60pynoBaHue - 1 1
300 250 S

IIpumeuanusda
1 Orxnonenue onop OPY u tpaBepc omop BJI B aBapuitHOM 1 MOHTa)KHOM peXUMax HE HOPMHUPYETCSL.
2 OTKJIOHEHUS W TMPOTHOBl MO TO3WLIMSIM 7 M 8 MOIDKHBI OBITH YMEHBIICHBI, €CIIM TEeXHHWYECKMMH YCIOBHSIMH  Ha
9KCIUTyaTalHo 000pyI0BaHHUs YCTAHOBJIEHBI OoJlee KECTKUE TpeOOBaHUs.

16.19 B 601TOBBIX CTBIKAX MOSICHBIX PABHOMOJIOYHBIX YTOJIKOB YHCIIO OOJIITOB B CTHIKE
cllelyeT Ha3HayaTh YETHBIM U PacIperessTh O0JIThI IOPOBHY MEXKY MOJIKAMH YT OJIKa.

Yucno OONTOB MpU OAHOPATHOM M IIAXMATHOM UX PACIOJIOKEHHH, a TaKKe UYUCIIO
MOTEPEYHbIX PSAIAO0B OOJTOB MPH JABYXPSATHOM HUX PAaCHOIOKEHUH CIIEyeT Ha3HayaTh He Oojee
ISATH HA OJHOM MOJIKE YroJIKa ¢ KaX/10i CTOPOHBI OT CTHIKA.

VYkazaHHOe 4MciI0 OONTOB M MOIMEPEUHBIX PSIOB CIEAYET YBEIMYMBATHh O CEMHU NpU
YCIOBUM YMEHBLICHUs 3HaYeHHUs KodpdUIMeHTa %, ompenenseMoro mno Tabnuue 41,
yMmHOXkeHueM Ha 0,85.

16.20 Pacuér Ha ycTOMYMBOCTH CTEHOK OMNOP M3 MHOTOIPAaHHBIX TpyO HpH 4HCIe
rpaneit ot 8 10 12 ciaenyeT BBIMOIHATH 1O hopmyrie

o1 (owye) <1, (213)
re o1 — HauboJIblIee CKUMAIOIIEE HAIPSHKEHNE B CEUEHUN OTIOPBI IIPU €€ pacdeTe Mo
ne(pOopMHUPOBAHHON CXEME;
Ocr — KPUTUYECKOE HaMpsKEHUE, BBIYUCIIIEMOE 110 popMyJie

O-cr = (ﬂ_'ﬂﬂz - 3,8/1”2} ) l//RySRy.
B=0,58+181/12;

Aw=(b/ 1) RJi /E — ycrnoBHas THOKOCTh CTEHKH TPaHH MIUPUHON b ¥ TONIIUHON £;
y=1+0,033 4, (1 - 02/ o),

riae A, clieayer NpuHUMaTh He Ooiee 2,4;

O» — HANMEHbIIIee HAMPSIKEHHUE B CEYCHHUH, TPUHUMAEMOE MPHU PACTSKEHUH CO 3HAKOM

(214)
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«MHUHYC.
MHororpanHsle TpyObl JOJDKHBI COOTBETCTBOBaThH TpeboBanmsiM 11.2.1 u 11.2.2 nna
KPYIJIBIX TPYO € paguycoM OMMCAHHON OKPYXHOCTH.

17TpeGoBaHus 110 NPOEKTUPOBAHUIO KOHCTPYKIMUIA
AHTEHHBIX COOPYKEHUH CBSI3H BbICOTOM 10 500 M

17.1 JIns cTaybHBIX KOHCTPYKIUHA aHTEHHBIX coopykeHuid (AC) creayer NpuMeHSTh
cTanu corjlacHo npuiokenuto B (kpome cranerr C390K, C590, C590K) u cranp mapok 20 u
09I"2C no peuictByromuM HJI. ITpu 3TOM ciieqyer npuHUMaTh pacupeeleHne KOHCTPYKIUN
10 TPYIIIAM:

] — OTTSDKKM W3 CTAJBHBIX KAaHATOB M LENEH Pa3InYHON KOH(UTYpaluu, HECyline
BaHThI AaHTEHHBIX TIOJIOTEH U aHTEHHBIE MPOBO/IA; AIIEMEHTHI (MEXaHUYECKUE JAETaIN) OTTSHKEK
MauT ¥ AaHTEHHBIX IIOJIOTEH, JIETalu KpPEIJIeHHUs OTTSHKEK K (yHJaMEHTaM M K CTBOJIaM
CTaJIbHBIX OMOp; (uiaHlbl U (prIaHIEBbIE COCAMHEHUS AJIEMEHTOB CTBOJIOB MayT U OallleH,
BKJII0Yast OTIOPHBIE ()IaHIBI U OalIMaKu;

2 — CIIONIHOCTEHYAThIE U pelIeTYaThle CTBOJIBI MAyT U OallieH, peueTka, uadparmsl
CTBOJIOB OAIIICHHBIX OTIOP;

3 — JeCTHUIIbI, IEPEXOIHBIE IIOMIAJIKH; METAIDIOKOHCTPYKLIUH KPEIJICHUSI AHTEHHOTO
000pyI0BaHUA.

Martepuainsl JUisl COEIMHEHHH ClielyeT IPUHUMATh COTJIACHO Pa3zeilyS, HOpMaTUBHbBIE U
pacyeTHble CONpPOTUBJICHHS MaTepualioB U COEIMHEHUH — COMNIAaCHO paslenyb u
npuioxeHusiMm Bu I

17.2 JIns OTTSKEK M 3JEMEHTOB aHTEHHBIX IMOJOTEH CJIEAYET NPUMEHSTHh CTallbHbIE
Kpyrible KaHaTbl OLMHKOBaHHble 10 rpynne CC, rpy30Bble HEpaCKpy4YHBAOIIKECS
OJINHApPHON CBUBKHU (CIUpPAJIbHBIE) WJIM HEPACKPYUUBAIOLINECS ABOMHON KPECTOBON CBUBKHU C
METAIIMYECKUM CEPJCYHUKOM (KPYTJIOMPSIHbIC), IPU 3TOM CIUpATbHBIE KaHATBl CIEAYET
IPUMEHSTh NPU pacy€THbIX ycmiusax 70 325 kH. B xanaTtax cienyer npuMeHSTh CTaJIbHYIO
KPYIJIyl0 KAaHATHYIO TIPOBOJIOKY HauOONbIIMX AuamerpoB Mapku 1. [lns  cpenne- u
CHWJIbHOArpEeCCUBHBIX Cpel — NPUMEHATh KaHaThl, OLMHKOBaHHbIe mo rpynne XKC, c
TpeboBanusmMu Ui kaHatoB rpynnsl CC. Ilpu yBenuyeHHMu IJIMHBI OOBS30K M3  MSTKOM
OLIMHKOBAaHHOM TIPOBOJIOKH, PpACHOJIOKEHHBIX IO KOHIAM KaHaToB, Ha 25 % cuenyer
IIPUMEHATH PaCKpY4YMBaIOLINECs KaHATHI.

st OTTSKEK CO BCTPOEHHBIMU H30JIATOPAMU OPEIIKOBOIO THUIA CIEAYET NMPUMEHSTh
CTAJIbHBIE KaHaTbl C HEMETAUNIMYECKUMH CEpACYHHUKAMM, €CIM ITO JOIIYCKAeTCs
PaAMOTEXHUYECKUMHU TPEeOOBAHUSIMU.

JUis OTTSKEK € YCHIIMSMH, TPEBBIIIAIONMMHM HECYIIYI0 CIIOCOOHOCTh KaHaTOB W3
KpYTJION IPOBOJIOKH, CJIEYET IPUMEHATh CTAJIbHBIE KaHAThI 3aKPHITOr0 THIA U3 3€TOOPa3HBIX
Y KJIMHOBUJIHBIX OLIMHKOBAHHBIX IIPOBOJIOK.

17.3 KoH1IbI CTanpHBIX KaHATOB B CTaKaHaX WM My(pTax ClelyeT 3aKpeIuisiTh 3aJIMBKON
IIUHKOBBIM ctutaBoM [{AMO-1,5]1.

17.4 Jlnsa >neMEHTOB aHTEHHBIX IIOJIOTEH CJEAYyeT MPUMEHSTh IPOBOJA COTJIACHO
tabmuueb.2. IlpumeHeHue MeOHBIX TPOBOJIOK JOMYCKAeTCsl TOJBKO B CIydasx
TE€XHOJIOTHYECKON HEOOXOAMMOCTH.

17.5 3nauenue pacu€THOTO CONPOTUBICHUS (YCHIINS) PACTSKEHUIO ITPOBOJIOB M ITPOBO-
JIOKCIIelyeT MPUHUMATh PaBHBIM 3HAYEHUIO Pa3phIBHOTO YCUJIUS, YCTAHOBJIEHHOMY TOCY-
JTApCTBEHHBIMHUCTaHIapTaMU, 1eIEHHOMYHAKOI () (QUITMEHTHAICKHOCTUIIOMATEPUATY V'

JUISL aTFOMUHUEBBIX U MEAHBIX MPOBOJIOB Y = 2,5;

ISl CTaNeaTlOMUHMEBBIX TIPOBOJIOB IPH HOMHHAIILHBIX CEUYEHHSX, MM>:

16 u 25 - Jm =2,8;

35-95 — yn =2,5;

120 u Gomee — ym =2,2;
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JUI OMMETAJUTMYECKUX CTaJIeMEIHBIX IPOBOJIOK ¥ = 2,0.
17.6 Tlpu pacuérax koHcTpykuuidi AC crnenyeT npuHUMaTh KO3()(UIUEHTHI YCIOBHMA
paboThl, ycTaHOBIeHHBIE B 4.3; pazzaene 14 u tabmnwmie 47.

Taonunga 47
Koapdurment
DeMEeHThI KOHCTPYKIUI YCI0BUH paboTl
Je
IIpenBapuTenbHO HaNpsLKEHHBIE 2JIEMEHTHI PeIIETKU 0,90
DiaHIBL:
KOJIBIIEBOTO THIIA 1,10
OCTaJIbHBIX TUIIOB 0,90
CranpHbIEC KaHATHI OTTSDKEK MayT WM JJIEMEHTHI AaHTCHHBIX TIOJIOTCH
IpU UX KOJIMYECTBE:
3—5 OTTSDKEK B SIpyCe WIH DJIEMEHTOB aHTCHHBIX ITOJIOTEH 0,80
6—8 OTTSDKEK B sipyce 0,90
9 u Gonee OTTSIKEK B sipyce 0,95
3azenka KOHIIOB Ha KOYIIE 3aXKHMMaMU WM TOUEYHOE ONPECCOBaHHE
BO BTYJIKE 0,75
OmnnéTka KaHaTa Ha KOyIlle I U30JTOpe 0,55
OeMeHTHI KpPeIUIeHUs OTTSDKEK, aHTeHHBIX IT0JIOTEH, IIPOBOOB,
MOZIKOCOB K OTIOPHBIM KOHCTPYKINSAM U aHKEPHBIM (pyHIaMeHTamM 0,90
AHKepHbIE TSDKH 0€3 pe3b00BBIX COeAMHEHUH IPH padoTe NX Ha
pacTsHKeHHE € U3THOOM 0,65
[poymwHE pu paboTe Ha pacTsHKEHHE 0,65
Jleranu KperuieHHi 1 COeANHEHUH CTalbHBIX KAHATOB:
MEXaHUYECKUE, KPOME OCEW LIapHUPOB 0,80
OCH IIAPHUPOB NPHU CMATHH 0,90

17.7 OTHOCUTENbHBIE OTKIOHEHHS ONOP (K BHICOTE) HE JOJDKHBI IIPEBBILIATh 3HAYCHUM
(kpoMe  OTKJIOHEHUH  omop, AN  KOTOPhIX  TEXHHUYECKMM  3aJaHMeM  Ha
IIPOEKTUPOBAHUEYCTAHOBJICHBI MHBIE 3HAYEHUS):

1/100 — npu BETpOBOIA U TOJIOJIETHOM HATPY3KE;

1/300 — npu 0JHOCTOPOHHEM MMOABECKE AHTEHHBI K ONOPE MPH OTCYTCTBUU BETPA.

17.8 MoHTaxHbIE€ COEAUHEHUS DJIEMEHTOB KOHCTPYKLUH, IEPEAAIOIINE PACUETHBIC YCUIIHS,
clelyeT MPOeKTUPOBaTh Ha O0JITaxX Kjacca TOUHOCTU B 1 BbicokonpouHnsbix Oonrax. [Ipu
3HAKONEPEMEHHBIX YCHIIMAX CIIelyeT MPUHUMATh COEIMHEHHS Ha BBICOKOIIPOYHBIX O0sITax
WJIM Ha MOHTQ)XHOM CBapKe.

Bo (naHueBbIX cOeMHEHUAX ClIeyeT MPUMEHSATh BEICOKOTIPOYHbBIE OOITHI.

[IpumeHneHre MOHTa)XHOW CBapKH WM OOJTOB KJacca TOYHOCTH A JOJDKHO OBITh
COTJIaCOBAHO C MOHTHUPYIOLIEH OpraHU3aluei.

17.9 Packocbl rubOkocthio ©Oonee 250 mpu nepekpecTHOM pemeérke B MecTax
nepeceueHi JOKHBI ObITh CKpEIIEHbl MEKIY COOOH.

[TporuObr pacnopok auapparM M DJIEMEHTOB TEXHOJOTMYECKHX IUIOIIAJOK B
BEPTUKAJIBHON U TOPU30HTAIBHOMN MIIOCKOCTSIX HE JOJKHBI IpeBbimaTh 1/250 mponera.

17.10 B KOHCTpYKLHMSAX peLIeTYaThIX OMop Auadparmbl JOKHBI YCTaHABIMBATHCS Ha
pPAacCTOSHUU MEX/1y HUMH He 0oJiee TpeX pa3MepoB CPEJHErO MOMEPEYHOro CEYeHUs CEKIMU
OTIOpBI, a TAK)KE B MECTAX MPHUIIOKEHUS COCPENOTOUCHHBIX HATPY30K U NIEPEIIOMOB OSICOB.

17.11  bBoatel ¢naHUEBBIX COEAMHEHUI TpyO cieayeT pa3meniartb Ha  OJHOM
OKPYKHOCTH MUHUMAJIbHO BO3MOYKHOTO TUAMETpa Ha PAaBHBIX PACCTOSHUSAX MEXAY COOOM.

17.12 DOnemeHTHl pemeTku GpepM, CXOAIINEcs B OJHOM y3IIe, CIelyeT IIEHTPUpPOBAaTh
Ha OCh I0sica B TOUKE MepeceueHus ux oceil. B Mectax nmpumbIKaHHs packocoB K (haHIaM UX
pacLeHTpPOBKa J0JDKHA OBITh HE Oojiee TpeTH pa3Mepa MOMEpeyHoro cedeHus mosica. Ilpu
paclieHTPOBKE Ha OOJBIINIA pa3Mep AJIEMEHTHI TOJKHBI ObITh PAaCCUUTAHBI C YUYETOM Y3JIOBBIX
MOMEHTOB.
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B npope3Hbix pacoHkax aisi KperieHus packoCcoB U3 KPYIJIOH cTanu KOHEI| Ipope3n
CIIeTyeT 3aCBepIMBaTh OTBEPCTHEM AraMeTpoM B 1,2 pasza Oouibliie 1uaMeTpa packoca.

17.13 OTTsDKKA B MayTax C PEmIETYATBIM CTBOJIOM CJIEAYET LIEHTPUPOBATH B TOUKE
MEPECCUCHHS] OCEU MOSICOB M PACIOPOK. 3a YCIOBHYIO OCh OTTSKEK CIIEIyeT MPUHUMATH
xopay.

JIucTOBBIC TPOYIIMHBI ISl KPEIUICHHUS OTTSDKEK JOJDKHBI MOAKPEIUIATHCS pedpamu
YKECTKOCTHU, IPETOXPAHIIOIIMMH UX OT U3ruoda.

KoHcTpyKiuy y3710B KpemieHHs! OTTSAXKEK, KOTOPbIE HE BIUCHIBAIOTCA B TPAHCIOPTHHIE
rabapuThl CEKIIMI CTBOJIA MayT, CJIEyeT MPOSKTUPOBATh Ha OTAENIbHBIX BCTaBKaxX B CTBOJIEC B
BUJIC )KECTKUX Ta0apUTHBIX Auadparm.

17.14 Harspkable ycTpoicTtBa (My(ThI), CIy)KalllMe IJis PETYIUPOBAHMS JUIMHBI U
3aKpeIUICHUs] OTTSDKEK MadT, JOJDKHBI KPEMHUThCS K AHKEPHBIM YCTPOMCTBAM THOKOMH
KaHaTHOM BCTaBKOM. /[MHa KaHATHON BCTaBKM MEXAY TOPIAMH BTYJIOK JOJDKHA OBITH HE
MeHee 20 TuaMeTpoB KaHarta.

17.15 Jna snementoB AC crneayeT NPUMEHSTh THUIIOBbIE MEXaHMYECKUE JETajlu,
MPOILLIE/IINE UCTIBITAHUS HA IPOYHOCTh U yCTAJIOCTh.

Pe3b0y Ha pacTAHYTHIX AJIEMEHTaX CleNyeT NPUHUMAThH COTJIacHO JeicTByromuM HJI
(McTioNHEHKE BIAJMHBI Pe3bObI C 3aKPYTIICHUEM).

17.16 B oTTskkax mMauT, Ha MPOBOJAX U KaHATaX TOPU30HTAIBHBIX AHTEHHBIX MOJIOTEH

JUISL TAlIeHWs] BUOpaIuu CliefyeT MpeaycMaTpUBaTh MOCIEA0BATEIbHYI0 YCTAHOBKY MapHBIX
HU3K04acTOTHBIX (1 — 2,5 I'm) m BeIcOKOUYacTOTHHIX (4 — 40 ') BUOporacuTesneit peccopHOro
Tumna. Hu3k04acTOTHRIE TACUTEINHN CIIeTyeT BRIOMPATh B 3aBUCUMOCTH OT YaCTOTHI OCHOBHOT'O
TOHA OTTSKKHM, IPOBOJIA WM KaHaTa. PaccTosiHue § OT KOHIIEBOM 3a/IeJIKM KaHaTa O MecTa
MIOJIBECKH TaCUTEIICH CIIeyeT ONpeaesaTh o (hopmyIie

520,41 - 10°d\/P/m, (215)

rae d— nuaMeTp KaHarta, IpoBOJa, MM;
m — Macca 1 M KaHaTa, IpOBOJIa, KT
P — mpenBaputenbHOE HaTS)KEHUE B KaHaTe, posoze, H.

BbicokouacTOTHBIE TacUTENM CIeAyeT YCTAaHAaBJIMBaTh BBIIIE HU3KOYACTOTHBIX Ha
paccrosinuu s. [Ipu nponerax mpoBoJOB M KAHATOB aHTEHHBIX MOJOTEH, MpeBbiatomux 300
M, TaCUTEIIN CJIEyeT YCTAaHABINBATH HE3aBUCUMO OT PAacyeTa.

Jns ramenus koneGaHU THNA «TAJONUPOBAHUE» CIEAYET H3MEHSTh CBOOOJIHYIO
JUIMHY KaHaTa (IpoBO/ia) HOBOAKAMH.

17.17 AHTeHHblE COOPY)KEHHUS PAIUOCBA3M HEOOXOAMMO OKpAlIMBaTh COIJIACHO
TpeOOBaHUSAM MO MApKHUPOBKE U CBETOOTPAXKIEHUIO BHICOTHBIX IMPETATCTBUM.

17.18 MexaHnueckue neTanu OTTSKEK, apMaTypbl H30JISATOPOB, a TAKKE METHU3BI
JTOJI’KHBI OBITh OLIMHKOBAHHBIMH.

18 TpeOoBaHus MO NPOEKTUPOBAHMIO KOHCTPYKIMH
30aHUH M COOPYKEHUM NMPHU PEKOHCTPYKLMHU

18.1 O0mue nmoJio:xeHus

18.1.1 OcraTouHblil pecypc KOHCTPYKIHN 3JaHUN U COOPYKEHUH CIIeTYyeT OLIEHUBAThH
Ha OCHOBaHMH AaHAIM3a MMEIOUIEHCA TEXHUYECKOW JIOKYMEHTAlHUHW, BU3YaJIbHOTO,
WHCTPYMEHTAJILHOTO OCBUJIETEIHCTBOBAHUM, TPOBEPOYHBIX PACUETOB HECYIIEH CIIOCOOHOCTH
U 1eOPMATUBHOCTH KOHCTPYKTUBHBIX DJIEMEHTOB, UMEIOMIUX JCPEKTHl WA MOTYIUBIIUX
MOBPEKJCHUE B TPOIECCe SKCIUTyaTalnu. B HTOre OCBUAETENHCTBOBAHUS TEXHUYECKOE
COCTOSTHUE DJIEMEHTOB 3JaHUI M COOPY>KEHUH JOJHKHO OBITH OMPEEICHO B COOTBETCTBUU C
JIEUCTBYIOIMMH HOPMATUBHBIMHU JOKYMEHTAMH KaK:
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HOPMATHBHOE — IIpPU OTCYTCTBUM AE€()EKTOB M IMOBPEKIAECHUI HMCOOTBETCTBHM BCEX
TpeOOBaHUN TPOEKTHOM JOKYMEHTAIlMH, JCHCTBYIOIIMM HOpPMaM U HalMOHAJIHHBIM
CTaHJapTam;

padoTocnoco0Hoe — Ipy HATMYKHU Ae(PEKTOB U MOBPEKACHUH JIOKATBHOTO XapaKTepa,
KOTOpblE NpU MOCIEAYIOIIEM pa3BUTUM HE MOrYT OKa3aTh BIUSHUS Ha HECYLIYIO
CIIOCOOHOCTH APYTUX 3JIEMEHTOB U KOHCTPYKLIUHU B LI€JIOM, HHE OTPAHUYUBAIOT B KOHKPETHBIX
YCIOBUSAX HOPMAJIbHYIO SKCILTyaTallUIO 3/1aHUSI UM COOPYKEHUS;

OrpaHHYEeHHO PadoTOCHOCO0HOe — TPHU HAMWYMH JeEKTOB U MOBPEXKICHHNA, HE
NPEJCTAaBIAIOIMINX ONACHOCTH BHE3AlHOIO pa3pylIeHus WIM IOTepu YCTOHYHMBOCTH
KOHCTPYKLMH, HO MOTYLUIMX B JAJbHEHIIEM BbI3BATh NOBPEXACHUS IPYTUX 3JIEMEHTOB U
y3JI0B KOHCTPYKLUUH, WM (IpU Pa3BUTUM MOBPEXKAEHUS) NMEPEUTH B KATETOPUIO OMACHBIX,
KOoraa Juis OOecCHedeHUs HKCIUTyaTalluu 37aHus (COOpYKEHMs) HEOOXOJUM KOHTPOJb 3a
COCTOSIHUEM KOHCTPYKLHUH, 3a MPOJODKUTENIBHOCTBIO UX OKCIUIyaTalluH, 3a MapamMeTpaMu
TEXHOJOTMYECKUX IPOLECCOB (HAIpUMEp, OrPaHUYEHHE TIPY30HNOIABEMHOCTH MOCTOBBIX
KpPaHOB) UM TpeOyeTcsl yCUJICHUE KOHCTPYKLUH;

aBapuiiHOe — TpU HAIMYUU AE(PEKTOB M TMOBPEKIECHUH, CBUACTEIbCTBYIOIIUX 00
UCUEpIIaHUM Hecylllel CIIOCOOHOCTH 0CO00 OTBETCTBEHHBIX JJIEMEHTOB U COEIMHEHHH,
IPEJCTaBISIIOIIMX ONACHOCTh PA3pyIIEHUsT KOHCTPYKLUMH M MOTYIIUX BbI3BATh IOTEPIO
YCTOMYMBOCTH OOBEKTA B LICJIOM.

18.1.211pu ycwieHun WU W3MEHEHUU YCIOBUN pabOThl COXPaHSAEMBIX KOHCTPYKLIMM
ciefyeT obecrneurnBaTh Kak MUHUMYM UX pa00TOCIIOCOOHOE COCTOSTHUE.

Ha nepuon ot npoBenenust o0cie[oBaHNs A0 YCUIICHHUS KOHCTPYKLMU, HaXOAIIHUECs B
OTrPaHUYEHHO pPabOTOCIIOCOOHOM COCTOSIHUM, JOJDKHBI OBITh OOecredeHbl He0OXOAUMBIM
KOHTPOJIEM.

[Tpu ycuneHun KOHCTPYKLMM cleqyeT NMpelycMaTpuBaTh KOHCTPYKTHUBHBIE PEIICHUS U
METOABl IPOM3BOJACTBA PabOT, OOECIEYUBAIOIIUE IUIABHOE BKJIIOUEHHE JJIEMEHTOB H
KOHCTPYKLUH YCHUJIEHUS B COBMECTHYIO pabOTy C COXpaHSIE€MbIMH KOHCTPYKLHSMH, B TOM
YyHyCclie MpPU MCHOIb30BAHUM HCKYCCTBEHHOTO pETYJUPOBaHUS YCUIUN U BPEMEHHYIO
pasrpy3Ky KOHCTPYKLUH.

18.1.3 Jlns KOHCTPYKLMIA, 3alIpOEKTUPOBAHHBIX I10 paHEe JEHCTBOBABIIMM HOPMaM
Y TEXHUYECKHM YCIIOBHSAM, IPOBEPOUHBIA PACUET HE CIEAYET MPOBOJUTH B CIIy4asx, €CIH 3a
nepuoj dKCIUTyaTalli He MeHee 15 jieT B HUX He BO3HUKIU Je(EeKThl U MOBPEKICHUS, HE
W3MEHUIINCh YCIIOBHMS JAJBbHEWIIEH HSKCIUTyaTallud, Harpy3Kd M BO3ACHUCTBHA, a IIPU HX
U3MEHEHUU HE YBEIMUYWINCh YCWIHMS B OCHOBHBIX 2JIEMEHTAX.

18.2 PacueTHble XapaKTePUCTUKHU CTAJTH U COeIMHEHU

18.2.1  OueHuBaTh KadyecTBO MaTepuajga KOHCTPYKIMH cleAyeT IO JIaHHBIM
3aBOJICKMX CEpTU(HUKATOB WIM MO Pe3yJibTaTaM MCIBITaHUM 00pasnoB. McnbiTaHus cieayer
BBIMOJHATh IPU OTCYTCTBHUM HUCIOJHHUTEIBbHOM JOKYMEHTAllMM WJIH CEepTHU(UKATOB,
HE/I0CTaTOYHOCTH MMEIOLINXCS B HUX CBEACHUHN WM OOHApY>KEHUH MOBPEXKACHUHN, KOTOphIE
MOTJIH OBITh BbI3BaHbl HU3KUM Kauy€CTBOM METaJlJa.

18.2.2 Ilpu uccnenoBaHMU M UCHBITAHUM METaJIa CIEAYET ONPEAEIATh CIEAYIOINe
MOKAa3aTeNu:
XUMUYECKHI COCTaB — MacCOBYIO JOJIIO 3JIeMeHTOB 1o Tabiuue B.2 (mpunoxenue B);

npesen TEeKy4ecTH, BPEMEHHOE CONPOTUBJIEHHE M OTHOCHUTEIBHOE YIUIMHEHHE IpH
UCTIBITAHUAX Ha PACTsHKEHHE (CIEAyeT MPOBOIUTH MCIBITAHUS C MOCTPOCHUEM AMArpaMMbl
paboThI cTaNN);

YIapHYIO BSI3KOCTb ISl TEMIIEpaTyp, COOTBETCTBYIOIIMX TpYIIEe KOHCTPYKLUUH H
pacuéTHoii Temneparype no tabnuue B.1(npunoxenue B);

yIApHYIO BSI3KOCTh IMOCie Ie(pOPMALMOHHOTO CTApEHUsS ISl TPYNI KOHCTPYKLUUN U
pacu€THBIX Temneparyp no tadnuie B.1(mpunoxenne B);
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B OTHENBHBIX CIIydasXx MaKpo- U MHKPOCTPYKTYpy cTanu (B YacTHOCTH, JUIS
KOHCTPYKUUH 1-i ¥ 2-i Irpynn OpuiiokeHus: B, BBINOJIHEHHBIX U3 KUISALIEW CTaJId TOJLIUHON
CBbIIIE 12 MM U 3KCILTyaTUPYIOIIUXCS IPU OTPHUIATEIbHBIX TEMIIEpaTypax).
Mecta oT60pa nmpo0 AJis onpeesieHus IEPEUNCIICHHBIX MTOKa3aTeNIel, YUCIIo Mpod 1
HEOOXOIUMOCTh YCUJICHUSI MECT BBIPE3KU yCTAaHABJIMBACT OpraHU3allvs, MPOU3BOAIIAs
o0cie10BaHUE KOHCTPYKIIUI.

18.2.3 HccnenoBaHusi U UCIIBITAHUS METaJJIa KOHCTPYKIIMHI, U3TOTOBJICHHBIX 40 1932
I., CIEIyeT MPOBOAUTH B CIELUAIM3UPOBAHHBIX HAYYHO-HUCCIEI0BATEIbCKUX WHCTUTYTaX,
r7ie, KpOME CBOICTB METajula, yCTaHABIMBACTCS CIIOCOO0 MPOU3BOCTBA CTAIM: ITYAJUHIOBAs,
KOHBEpTEepHas ¢ MPOIYBKOW BO3MyXOM (OecceMepoBCKasi WM TOMAcOBCKas), MapTEHOBCKas
WIH 3JIEKTPOCTAIb.

18.2.4 PacueTHbIe CONPOTHBIICHUS MPOKATa, THYTHIX MPOpUIEH U TPYO COXpaHIEMbIX
KOHCTPYKIUH ClelyeT Ha3HavaTh COrjacHo TpeboBaHusiM 6.1, ipu 3ToM 3HaueHUs Ryy,Run 1
Ym CIENyeT IPUHUMATD:

JUI. MeTalljla KOHCTPYKIIMH, M3rOTOBJIEHHBIX 10 1932 r., — 10 MOJYy4eHHBIM HpPHU
UCIIBITAaHUSIX MUHUMAJIBHBIM 3HAYCHUSIM TIpejiesia TEKYYeCTH U BPEMEHHOTO COIPOTHUBIICHHUS,
ym=12;

R, s TMyJIMHTOBOM CTalu JOJKHO ObITh He Oomee 170 H/MMZ, JUJI1 KOHBEPTEPHOM,
MapTEHOBCKOM 1 d5eKkTpocTany — He 6omee 210 H/mm?;

JUIs MeTalljla KOHCTPYKIUH, U3rOTOBJIEHHBIX nocie 1932 r.:

a) TIPU HaJIM4YUU cepTU(UKATa — 0 MHHUMAJIBHBIM 3HAYCHUSAM Mpeelia TeKy4eCTH U
BPEMEHHOI'O COINPOTUBJIEHUS, YCTaHOBIEHHbIM B HJI, 1m0 KOTOpPBIM H3roTOBJIEHA JaHHAs

METaJUIONpOAYyKIMs; ¥ = 1,025 musa mpokarta, HW3TOTOBJICHHOTO IO HOPMATHUBHOM
JIOKYMEHTAIlMHU, HCIIOJB3YIOLIEH MpOoIenypy KOHTPOJS CBOWCTB MIpokarta; ., = 1,05 mus
Mpokara, U3roroBjieHHoro mocie 1982 r. mo 1988r.; y» = 1,1 — 11 BCero octajibHOTO
MPOKaTa;

0) mpu OTCYTCTBUM cepTuduKara (10 pe3yibTaTaM HCCICJOBaHUI MeTaia COrJIaCHO
18.2.2, a Takke MO CBEACHHSIM O BHUIE MPOKATAa U BPEMEHU CTPOUTEIHCTBA CIIEIYET
OTpeAeNiATh MAapKy CTaJIM M HOPMATHUBHBIA JIOKyMEHT, 10 KOTOPOMY HM3TOTOBJICHA JaHHAs
METaJUIONIPOAYKIIMSI) — MO MHUHUMAJIBHBIM 3HAYEHHUSAM TMpejeia TEeKydeCTH W BPEMEHHOTO
CONPOTHUBIICHHUS, YCTAHOBJIEHHBIM B HOPMAaTUBHOM JOKYMEHTE ISl JAHHOW MPONYKUUH, Ym =
1,1;

B) B Cllydasx, KOTJa HACHTH(UIIMPOBATh CTalb HE YAAJIOCh, — [0 MHUHUMAJIbHOMY
pe3ynbTaTy UCHbITaHul, Jm = 1,1; RymomkHO ObITh He Gomee 210 H/mm?,

WcnbiTanust MeTayiuia He TPOU3BOMASTCS, €CIIU B DJIEMEHTaX KOHCTPYKIIMH HOpMabHbIE
HanpsxeHus He Bbime 165 H/mm?,

18.2.5 PacuérHble CONMPOTHUBIIEHUS CBAPHBIX COCAMHEHUN COXpaHSIEMbIX KOHCTPYKIIMM,
MOJJIEKAIIMX PEKOHCTPYKIMU WIM YCHJICHHIO, CIIEyeT Ha3HadyaTb C y4€TOM MapKH CTajH,
CBApOYHBIX MaTEpUaAJIOB, BUJIOB CBApKH, IOJOXKEHUS IIBOB M CIOCOOOB HMX KOHTPOJIS,
MIPUMEHEHHBIX B KOHCTPYKIIMSIX.

[Ipy OTCYTCTBHMU YCTaHOBIEHHBIX HOpPMaMH HEOOXOIWMBIX MJAaHHBIX CIEAYeT
MIPUHUMATB:

JUTSL YTTIOBBIX BOB Ry = Ryz = 0,44Run; fr=0,7 u = 1,0, cuuras mpu 5TOM
7%e=0.8;

JUISL PACTSHYTBIX CTBIKOBBIX IIBOB Ry, = 0,55R,B KOHCTPYKIUAX, U3TOTOBIEHHBIX [0
1972 r., u Rwy = 0,85R— mocine 1972 r.YTOUHATH HECYIIYI0 CHOCOOHOCTH CBapHBIX
COCTMHEHUH CJICTYET MO PE3yJIbTaTaM UCIBITAHUNA 00pa3IoB, B3SITHIX U3 KOHCTPYKIIHH.

18.2.6 Pacu€THble CONMPOTHUBIEHUS CpPE3y M PACTSHKEHHUIO OONTOB, a TaKXKe CMSITUIO
AJIEMEHTOB, COCIUHSIEMBIX OONTaMH, CJIEIyeTONPEnesATh COTJIaCHO 6.5. Ecmu
HEBO3MOKHOYCTAaHOBHUTH KIJIACC MTPOYHOCTU OOJITOB, TO 3HAUCHUS PACYETHBIX COMPOTUBICHUN
0/IHOGOJITOBBIXCOEAMHEHH I CIIelyeT TPUHUMATE: Rps = 150 H/MM? 1 Rp = 160 H/mm?.
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18.2.7 Pacy€THble CONPOTHUBIECHUSA 3aKJCMOYHBIX COCAUHEHUU CIEAyeT MPUHUMATH
o tabnuiie 48.

Ecin B UCHOMHUTENHbHOM JOKYMEHTAllMM OTCYTCTBYIOT YKa3aHHSI O crocobe
00pa30oBaHUs OTBEPCTHI M MaTepHalle 3aKJIECNOK U YCTAHOBUThH UX 110 UMEIOUIUMCS JaHHBIM
HE TMPEACTaBISAETCS BO3MOXHBIM, PACUETHBIE COMPOTUBICHHUS CleIyeT MPUHUMATH I10
tabinue 48 kak /i coequHeHui Ha 3aknenkax rpynmnsl C u3 ctanu mapku Ct 2.

Pacuér 3akn€novHpIX COEAMHEHUHN CIIETyeT BBITIOJHATH coriacHo (opmynam 14.2.9,

Taonuma 48
PacuérHoe CONPOTUBICHHE 3aKIICIIOYHOTO
coenuHeHus, H/mm?
Hanpsxennoe YcnosHoe I'pynna Cpe3y U pacTsHKECHUIO CMSATHIO
COCTOSIHHE 0003HaYeHHE | COCIUHEHHSI 3aKJICTIOKH3 CTAJIH MapoK COCIIMHACMBIX
Cr2, C13 0912 JJIEMEHTOB
Cpes Ry B 180 220 -
C 160 — —
Pacrsxenue (oTpbIB R B, C 120 150 -
TOJIOBKH)
Cwmstue R, B - - R,,=2R,
C — — R.,=1,7R,

IIpumeuanusa

1 K rpynne B cnexgyer oTHOCUTH cOeJUHEHMs, B KOTOPBIX 3aKJIENKU IIOCTaBJIEHBI B OTBEPCTUs, CBEPJICHHBIC B
cOOpaHHBIX JIEMEHTaX WIN B JeTAISIX 110 KOHIyKTOpaM; K rpynne C — coeHEeHus], B KOTOPBIX 3aKJIEIKH ITOCTaBICHbI B
OTBEpCTHSI, IPOAABICHHBIE MK CBEPIEHHBIE 0€3 KOHIYKTOPA B OTAENBHBIX JETalIsIX.

2 Ilpn mpuMEHEHHH 3aKIENOK C MOTaHBIMH WM IMOJYNOTAHHBIMH TOJIOBKAMH pAacu€THBIE  CONPOTHBICHUS
3aKJIEMIOYHBIX COCAUHEHNH Cpe3y U CMATHIO CIIEAyeT MOHIKATh YMHOKeHHEM Ha koa(duuuent 0,8. Paborta ykazaHHBIX
3aKJIEIOK Ha PACTSHKEHHE HE JOIMyCKaeTcs.

18.3 Ycuienue KOHCTPYKUMIA

18.3.1 KoHcTpyKuMH, B3KCIUlyaTUpyeMble IpU IOJOKUTEIBHON TeMmmeparype u
W3TOTOBJICHHBIE W3 KHIIALIEH MaJoyriepoAuCTON CTaiu, a TakkKe M3 JIpYrux crajei, y
KOTOPBIX 10 pe3yJIbTaTaM MCIBITAHUM 3HAYEHUS yIapHOW BA3KOCTH HUXKE rapaHTUPOBAaHHBIX
HAI[MOHAJbHBIMU CTaHAAPTaMHM IO CTalsAM JUIs TPYNI KOHCTPYKIUH B COOTBETCTBUU C
TpeOOBaHUSAMH TNPUIIOKEHUSAB, Hemoane)xaT YCWJIEHUIO WIM 3aMEHEe INpH YCIOBUH, YTO
HAIpPsDKEHUS B 3JIEMEHTAX U3 3TUX CTajiell HeOyAyT NpeBbIIaTh 3HAUEHUH, HMEBLINXCS 10
PEKOHCTPYKIMH. PemieHne o0 MCIONB30BAaHMM,yCUIICHUH WM 3aMEHE KOHCTPYKLHMH, eciu
AKCIUTyaTalus X He OyJeT COOTBETCTBOBATh YKa3aHHOMY YCIJIOBHIO, CJIEAYyEeT MPUHUMATh Ha
OCHOBaHUU 3aKIIIOYECHUS.

18.3.2 PacuérHyro cxeMmy KOHCTPYKLHUHU CIeAyeT MPUHUMATh C y4€TOM 0COOEHHOCTEN
e JeHCTBUTENbHOM pabOThl, B TOM 4YHCIE C Y4eToM  (aKTUUYECKUX OTKIOHEHHH
reoMeTpUUYecKor (HOpPMBI, pa3MEpPOB CEUCHHM, YCIOBHI 3aKpEIJICHUSI U BBIMOJHEHUS Y3JI0B
COIPSIKEHMSI DJIEMEHTOB.

IIpoBepouHble pPacy€Thl 3JIEMEHTOB KOHCTPYKIMH M HUX COCAMHEHUH CIEoyeT
BBINOJIHATh C YYETOM OOHApYXEHHBIX Ae(PEKTOB M MOBPEXKICHHH, KOPPO3ZUOHHOTO H3HOCA,
bakTHyeCKuX YCIOBUH comnpsikeHus U onupanus. [Ipunumas muist mozunuit 4 u 5 tabnuusn 1
ko3P duuueHT ycnoBuit pabotel Y = 1,0, pacyér 3JIeMEHTOB ClleAyeT BBINOJHATH IO
neOopMUPOBAHHON CXEME.

18.3.3 KoHcTpykiuu, He ymaoBieTBopsitomue TpedoBanusm 15.7.1 — 15.7.5, 17.2 u
paznenoB 7-9, 11-14, a taxxke tpedoanusim CII 20.13330 no orpaHnyYeHHIO BEPTUKAIBHBIX
POTUOO0B, TOJKHBI OBITh YCUIJIEHBI WIIM 3aMEHEHBI, 32 UCKITIOUEHHEM CIIy4aeB, YKa3aHHBIX B
HACTOALEMIIOIpA3EIIE.

OTKJIOHEHHS OT reoOMeTpUYecKoi (OpMBbI, pa3MEPOB 3JIEMEHTOB M COECIUHEHUI OT
HOMMHAJIBHBIX, IIPEBBILIAIOIINE JTOycKaeMblenecTByommmu ctagaapramu u CI170.13330,
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HO HE€ MpEMATCTBYIOIIME HOPMAJbHOM »JKCIUIyaTallid, HE YCTPAHSAIOTCA IpPU YCIOBUHU
obecrnevyeHns HecyIiel CIoCOOHOCTH KOHCTPYKIHA ¢ yuéToM TpeboBanmii 18.3.2.

18.3.4 He cneayer ycuinBaTh 3JI€MEHThI KOHCTPYKIIUMA, €CIIN:

UX BEPTUKAJIbHBIE U TOPU3OHTAIbHBIE MPOTUOBl M MEPEMELIEHUS MPEBBIILIAIOT
npenenabHble 3HadyeHus, ycraHoBieHHbie CII 20.13330, HO He MPEnsITCTBYIOT HOPMaJIbHOM
OKCIUTyaTaI[lH, UCXO/Is U3 TEXHOJIOTMYECKUX TPEOOBaHMIA;

UX THUOKOCTh TPEBBINIACT TMpele/bHbIE 3HAueHHUs, ycTaHoBieHHble B 10.4, HO
OTKJIOHEHMS IOJIO)KEHUSI KOHCTPYKLUMH HE TMPEBBILIAIOT 3HaueHu#, ycraHoBiaeHHbIX CII
70.13330, u ycuinusa B dJeMeHTaX He OyayT Bo3pacTaTb B IpoIecce JalbHEHIICH
JKCIUTyaTallMM, a TaKXe B TeX CilydasX, KOI/la BO3MOYKHOCTb MCIOJIb30BAaHUS TaKUX
3JIEMEHTOB IIPOBEPEHA PACUETOM MIIM UCIIBITAHUSIMHU.

18.3.5 IIpy ycuneHUM KOHCTPYKLUMH CIEAYeT YYWUThIBaTb BO3MOXKHOCTh
MPEIBAPUTENILHOTO HAMPSHKEHUSI U aKTUBHOTO PETYJIMPOBAHUS YCUITUH (B TOM YHCIIE 32 CUET
CBapKH, U3MEHEHUM KOHCTPYKTUBHON M Pacu€THOM CXEM), a TaKke YIPYToIUIaCTUYECKYIO
paboTy cTanu, 3aKpUTHIECKYIO0 pabOTy TOHKOCTEHHBIX AJIEMEHTOB M OOIIMBOK KOHCTPYKIUHN B
COOTBETCTBUHU C JEHCTBYIOIIUMU HOPMaMH.

18.3.6 KoHcTpykumu  ycwiieHMss W METOJbl €r0  BBINOJHEHUS  JTOJKHBI
npeaycMaTpuBaTh MEpPhl 10 CHIDKCHHIO HEXKEIATeNbHBIX JONOTHHUTENBHBIX aedopMariuii
3JIEMEHTOB B IIPOLIECCE YCUIIEHUS B COOTBETCTBUU ¢ 4.3.5.

Hecymas cnocoOHOCTh KOHCTPYKIIUIM B MPOIIECCE BBIMOIHEHUS PabOT MO  YCHUIICHUIO
JOJKHA 00ecreynBaThCsl C Y4ETOM BIUSHUS OCIAONIEHUN CEYeHUH  JOMOTHUTEIbHBIMU
OTBEPCTHUSMHU IO/ OOJITHI U BIHUSIHUS CBAPKU.

B3aBucumocTH OT CTENEHHW HArpyKEHHOCTU 3JIEMEHTOBYCUJIEHUE KOHCTPYKLIMHU
JIOJKHO ITPOM3BOIUTHCS IO IIOJIHOM Harpy3Koi, C 4YaCTUYHOM pPa3rpy3KOH WM C IOJHOU
pasrpy3Koi.

18.3.7 IlpepbiBHCTBIEC (hIIaHTOBBIC IIBBI CIEAYET MPUMEHATh B KOHCTPYKIUAX 3-i U 4-
i Tpymnm (coriacHo MPHIOKEHHIOB), SKCIUTyaTHpyeMbIX HpH pacueTHOW TeMIiieparype He
umwke muHyc 45°C B HearpeccuBHOH wmiM claboarpeccHUBHON cpese, a1s OOecreueHus
COBMECTHOH paboThI JIeTanell yCUIeHHS U CYIIEeCTBYIONICH KOHCTPYKIIHH.

Bo Bcex ciydasx HpUMEHEHHUs YIVIOBBIX IIBOB CJIEIyeT Ha3HayaTb MHUHHUMAJIbHO
HeoOXxonuMmble KaTeTbl. KOHIEBBIE YYacTKH IIBOB CIEAYyeT NPOEKTHPOBaTh C KaTeTOM
O007pIIMM, YeM KaTeT NPOMEXKYTOUYHBIX YYacTKOB, M YCTAHaBIMBaTh HUX pa3Mepbl B
COOTBETCTBUU C PaCUETOM.

18.3.8 Ilpm ycwieHHH 3JIEMEHTOB KOHCTPYKIMI NPUMEHSIOT KOMOWHUPOBAHHBIE
COCIMHEHUs: 3aKJIENOYHble C (PPUKLUMOHHBIMU WM 3aKJIENO4YHble ¢  OonTamMM Kiacca
TOYHOCTH A.

18.3.9 B snemenTax rpynn KoHCTpykuuii 1, 2, 3 nim 4 (cormacHo NpUIOKEHUIOB),
MOJIBEPKEHHBIX MPU YCHJIEHUH HAarpeBy BCIEACTBHE CBapKH, pacy€THOE HAIpPsDKEHUE Oy HE
JOJKHO mpeBblath 3HaueHuit 0,2R);0,4R,; 0,6R, wnmu 0,8R, COOTBETCTBEHHO.

HanpspkeHne oy cinenyer ONpenensaTb OT Harpys3ok, JEHCTBYIOIIMX BO BpeMs
YCUJIEHUS, IS HEYCUJIEHHOTO CEYEHHUs ¢ YYETOM (PaKTUYECKOTO COCTOSHUS KOHCTPYKIUI
(ocrnabneHuii ceueHust, UICKPUBIICHHUH JIeMEeHTa U JIp. ).

[Ipy npeBbllIEHNN YKa3aHHBIX HaINpsDKEHUH HeoOXoauMma pasrpy3ka KOHCTPYKLHUN
WJIH MTO/IBE/IEHNE BPEMEHHBIX OIIOP.

18.3.10 OcHOBHBIMU CIIOCOOAMHM YCUJIEHUSI KOHCTPYKIUHN SBISIOTCS:

YBEJIMUEHHE IIOMAAN NTONEPEYHOTO CEYEHMSI OTAEIBHBIX JIEMEHTOB KOHCTPYKLINN;

M3MEHEHNE KOHCTPYKTUBHOM CXeMbI BCET0 KapKaca WM OTJENbHBIX JIEMEHTOB €r0;

pEryJIMpOBaHKE HANIPSKEHUM.

Kaxnpiii U3 3TUX cnocoOOB MPHUMEHSIETCS CaMOCTOSITENbHO WJIM B KOMOMHAIMM C
TPYTUM.

18.3.11 Ilpm pacuére 5I€MEHTOB KOHCTPYKIMH, YCWJICHHBIX IIyTEM YBEJIWYECHUS
CEUEHHUs CIENYET YUUTHIBATh Pa3HbIE paCUETHBIE CONPOTHBIICHUS MATEPUAIOB KOHCTPYKLUU
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u ycwienus. CrneayeT NMpUHUMATh OJHO PAcyETHOE COIMPOTUBIEHHUE, PAaBHOE MEHBIIEMY W3
HHUX, €CJIU OHU OTJIMYAIOTCI He Oojiee ueM Ha 15 %.

18.3.12 Pacu€r Ha mPOYHOCTh M yYCTOHYMBOCTH DJIEMEHTOB, YCHJICHHBIX CITOCOOOM
YBEJIUYCHUS] CEUEHUM CJIeAyeT BBIIOJHATH C Y4ETOM HANpPsHKEHUHM, CYIIECTBOBABIIMX B
JJIeMEHTEe B MOMEHT yCWiIeHUs (C y4€ToM pas3rpy3ku KoHCTpykuui). Ilpu stom crnemyet
YUYUTHIBATh HAYaJIbHBIE MCKPUBJIEHUS 3JIEMEHTOB, CMEIICHUE LIEHTPA TSHKECTH YCHIICHHOTO
CCUEHHUS U MCKPUBIICHUS, BEI3BAHHBIE CBAPKOIL.

UckpuBieHus oT CBapKu MpU MPOBEPKE YCTOMUUBOCTU 3IEMEHTOB IPU LIEHTPATHLHOM
CKaTUM M CXKATUM C HW3TMOOM CIIeyeT YYHUTHIBaTh BBEACHHUEM JIONOJHUTEILHOTO
Ko dunreHTa ycaoBui paboTsl Yeas = 0,8.

[IpoBepky Ha MPOYHOCTH IEMEHTOB, JI1 KOTOPbIX corjlacHo 18.3.11 mnpuHsITO 0JHO
pacuéTHoe compoTHUBIIeHHE, Kpome pacuera mo ¢opmynam (50), (51) u (105), cimemyer
BBIMOJHATh HA MOJIHOE pacuéTHoe ycuine 0e3 y4yéra HaIpsDKeHHH, CYIIECTBOBABIIMX 10
YCWJICHHUS, a MIPU TIPOBEPKE CTEHOK OAIOK HA MECTHYIO YCTOMYMBOCTH CIEAYET MUCIOJIb30BaTh
JOTIOJTHATEIBHBIN KO3(PGUIIUESHT YCIOBUMA PAOOTHI V¢ ad = 0,8.

18.3.13 Pacu€r Ha MpPOYHOCTH SJIEMEHTOB KOHCTPYKIMW, YCHUJIMBAEMBIX METOIO0M
YBEJIMUCHUS CCUCHUH, CIIEAYET BBIOIHSTH 110 POpMysIam:

a) JUIsl LIEHTPAJIbHO PACTSIHYTHIX CUMMETPUYHO YCHIIMBAEMBIX JIeMEHTOB — (5);

0) UI EHTPATBLHO CKATHIX CHMMETPUYHO YCHUIIMBAEMBIX JICMEHTOB

N/ (ARywye )< 1, (216)

rae w= 0,95 — TIpHU YCUJICHUH 0€3 UCTIONB30BaHUS CBAPKH;
w=0,95-0,25 o4/ R,— Tpu yCUJICHUH C UCTIOJIH30BAHUEM CBAPKH;

B) AJIsT HCCUMMETPHUYHO YCHUIIMBACMBIX LICHTPAJIBHO PACTAHYTBIX, HCHTPAJIBHO CKATbIX
N BHCHCHTPCHHO CXKATBIX 3JICMCHTOB

M
;<ﬂ+%y +—yx> <1, 217)
RyymYc \A4 Iy I,

rae = 0,95 nis KOHCTPYKIUH Tpynnsl 1;
yu =1 U1 KOHCTpYKUMI Tpynn 2, 3 u 4;

npuN / (AR,)) = 0,6 cinenyer mpuHUMATh Jir = Y, 30€Ch Ju CIEAYyeT OMpeNeNiTh Kak B
dbopmyne (216).

Nsrubaronre MmoMeHTHl M, U M, ciexyeT onpeaensiTh OTHOCUTENBHO TJIaBHBIX Ocel
YCUJIEHHOTO CEUCHUS.

18.3.14Pacuer Ha yCTOWYMBOCTH CXAaThIX 3JIEMEHTOB CIUIOUIHOTO CEYEHHS B
MJIOCKOCTH JIEWCTBHSI MOMEHTOB BBITIOJTHSETCS TTO popMYyIie

N/(pe ARyerye) <1, (218)

rne A — MIona s YCUICHHOTO CEeUSHHS,
Ye — KOO OHUIMEHT ycIOoBHM paboThl, mpruHUMaeMbli He Ooiee 0,9.
@e— Kod(hdunumeHt, ompenensembiid mo tadbmuue [.3(mpunoxkenue JI) B 3aBUCUMOCTH OT
YCIIOBHONTHOKOCTH YCUJIEHHOTO 3JIEMEHTa ) u MPUBEJICHHOTO
OTHOCUTEJIbHOTOAKCUEHTPUCUTETA Mer = Ny, -K03(D(PUIMEHT BIUAHUSA (POPMBI CEUEHUS T10
tabnuue/l.2 (mpunoxenue /);
myr=-er(A/ We),(219)

371ech We— MOMEHT COIPOTHUBIIEHUS JJIs1 HauboJIee CXKAaTOro BOJIOKHA;
e/~ DKBUBAJICHTHBIN SKCIIEHTPUCUTET, YIUTHIBAIONINI OCOOCHHOCTH paOOTHI
YCUJICHHOTO CTEPXKHS U OIpeJiesiieMblil TIo opMmyIie
er= e+ fort kuf.(220)
Ir7iee — SKCIEHTPUCUTET MPOI0JILHON CHIIBI OTHOCUTENIBHO LIEHTPAIBbHOM OCH YCHUIIEHHOTO
CEUeHMsI ITOCIIe YCHIICHHS; B TeX CITydasX, KOTAa SKCIEHTPUCHTET MPOJOTHHOMN
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CHJIBI OCTAEeTCsl HEM3MEHHBIM, €T0 3HAUCHUE ONPEAECIIAETCS BBIPAXKEHUEM € = eg— é4,
TZI€ €4 — CMEILEHHUE LIEHTPA TSHKECTU CEUCHUs IIPU YCWICHUH, IPUHUMAEMOE CO

CBOMM 3HAKOM (pUCYHOK 23, a) u 0);
B 00IIIEM CITy4yae CKaTus C U3TUOOM, a TAK)KE B CIIydae MPHIIOKEHUS TOTTOJHUTEIbHBIX
IIPOJOJIBHBIX WM IIOTIEPEUHBIX CUII ITOCIIE YCUJICHUS, BEIMYMHAE OIIPEIENsIeTCs
BeIpaskeHUueMe = M/N, rie M — pacueTHBbIi MOMEHT OTHOCHTEIBHO LIEHTPAIbHOM OCH
YCHJIEHHOT'O CEYEHMS; IIPU HECUMMETPUYHOM YCHIIEHUH LIEHTPAJIBHO CKaTOro
(mepBOHauYaNbHO) 3JIEMEHTA B KAUECTBE €0 CIIyYalHbIM SKCLEHTPUCUTET YUUTHIBAETCS C
TaKUM 3HaKOM, 4TOOBI yuecTb HanloJiee HeOIaronpusATHBIN clydaid;

a0 | m

€9

e,>0
e,<0

Ji L J| UV

Pucynok 23 — K onpenejieHUI0 IJKCHEHTPUCUTETA MPOJ0JIbHONH CHJIIbI
MPHU NMOJIOKUTEJIHLHOM (2) U OTPULATETbHOM (0) 3HAUEHUSAX

e —onpenensercs no Gopmye

fe=1 l—aNL ,(221)
I+>1,

311€Ch fo — HAUaJIbHBIA IPOTU0 YCUIIMBAEMOT0 3JIEMEHTA; B pacyeTax CKaThIX CTEpKHEH Ha
YCTOMYMBOCTB 3HAUYEHUE fo OMPEEIeTCS OT PACYETHBIX HAYAJIbHBIX HAIPYy30K; B
pacuerax Ha 1e()OpMaTUBHOCTh — OT HOPMAaTUBHBIX HAa4yaJIbHbBIX HArpy30K;
Y[, — cyMMa MOMEHTOB WHEPLIUH JIEMEHTOB YCUJICHUS, TIPUCOEAUHIEMBIX
OJIHOBPEMEHHO, OTHOCUTEJIBHO UX COOCTBEHHBIX LIEHTPAJIbHBIX OCEH,
NEepIEHINKYISPHBIX K IUIOCKOCTH M3Tn0a;
on =N,/ (N> — No) — K03hGUIMEHT, YUUTHIBAIOLINHI BIUSHUE IPOJIOJIBHON CHUIIBL:

IpU pacyeTe M3rudaeMbIX JIEMEHTOB oy = 1;

IIPY MaJIBIX 3HAUYEHHSIX COOCTBEHHBIX MOMEHTOB WHEPIIUH JIEMEHTOB YCUIICHUS
(21/1<0,1) nedopmanuu He yUYUTBHIBAOT U [ = f0;

IPY IPUCOEIMHEHUH 3JIEMEHTOB YCUIIEHUS K TUIOCKMM MTOBEPXHOCTSAM YCHUIIMBAEMOTO
AJIEMEHTA, HallpUMep, NapauIeIbHbIM IIJIOCKOCTH U3ru0a, MPUHUMAETCH for = f0;

Jfw— IOTIOJTHUTENbHBIA OCTATOYHBII NMPOTru0, BOSHUKAIOUIUI BCIEACTBUE IPUBAPKU
9JIEMEHTOB YCWJIEHUS, onpeiessieTcs no popmyse

VI?
£ =aNa§Zn,»yi : (222)

3/1eCh a — cpeiHui K03(h(HUIIMEHT MPEePHIBHOCTHU IIIMOHOYHOTO 1IBA C YYETOM MPOTSKEHHOCTU
KOHIIEBBIX €r0 y4acTKoB (pM CHIOMHBIX mBax a = 1); V= 0,04k~ napamerp Ipoa0IbHOIO
YKOPOYEHHS JIEMEHTa OT HAJIOKEHHUS OJAMHOYHOIO IIBA; A/~ KaTeT CBS3YIOLIUX LIBOB, CM;
lo=le~ pacdeTHas AJIMHA 3JEMEHTAa B IUIOCKOCTH W3ruba (i1 OJHOMPOJIETHBIX Oanokly —
nposieT OankH); y,—pacCTOSHUE OT i—TO IIBa JI0 LEHTPAIbHOM OCH YCHJIEHHOTO CEYeHUS,
NPUHUMAeMOEe CO CBOMM 3HaKoM; 7; — KOI(D(UIMEHT, YUYUTHIBAIONIMIA HAYaIbHOE
HanpsHKEHHO-e(OPMHUPOBAHHOE COCTOSHUE IEMEHTA U CXEMY €r0 YCUJICHHS M 3aBUCAIIINN

oT & =0, /R, — KO3hHIHEHTA, XapaKTEPU3YIOMIEr0 YPOBCHb HAYATLHBIX HANPSOKCHHH B

30HE i-T0 111Ba B HanOoJiee HarpyKEHHOM CEUEHUU 3JIeMeHTa (PUCYHOK 24).
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1— B pacTsHyTOH 30HE ceueHus; 2— B CXKATOH 30HE, B pacueTax Ha yCTOMYMBOCTh; 3— B CXKAaTOW 30HE B
pacderax Ha 1e()OPMATHBHOCTD; 4— B PAaCTSHYTOH 1 CXKaTOW 30HAX CEUCHUS NIPH CXEMaX YCHUIICHHS, CBSI3aHHBIX C
HaJIO)KEHHEM JIByCTOPOHHUX IIIBOB

Pucynox 24 — 3aBucumoctun(£) npu msax

Ecnu cBapounslif mporu6 f,, sBIsSETCS pasrpyxkaromuM (HakTopoM (3HaK f,, HE COBMaAaeT
CO 3HAKOM CYMMBI (C + f))) ¥ TPHBOJUT K YMEHBIICHHIO aOCONIOTHOW BEITUYHHBI
SKBUBAJICHTHOTO AKCIEHTPUCUTETA, TO 3HAUCHUE k, MpuHUMaeTcs paBHbIM 0,5; B IPOTUBHOM
ciyyae k= 1.

18.3.15IIpu pacuére Ha YCTOMYMBOCTH AJIEMEHTOB MpPHU LIEHTPAILHOM CXKAaTHU U
CKaTHH ¢ M3THOOM CIIeAyeT NMPUHHUMATH IS YCUJICHHOTO CEYCHHS B IIEJIOM IPHBEICHHOE
3HauEHUE PacYETHOTO COMPOTUBIIECHUS, BBIYHUCIIIEMOE 10 PopMyIie

Ryo= Ry\k , (223)
rae R, — pacdy€THOE  CONPOTHUBIEHHE OCHOBHOIO  METaula,  OIPENEIIEMOe
coryiacHoTpe6oBanusm 18.2.4;
k — ko3¢ puLMeHT, BRIYUCIIAEMBIH 110 hopMyIie
R,
R.V

R, A A
k_[R (1—A—)+A—a][

y a

1 1
(I—Z)+I—]. (224)

a

3nech Ry,— pacu€THOE CONPOTUBIIEHUE METAUIA YCUIICHUS;
A, I — COOTBETCTBEHHO IIOUIA/Ib U MOMEHT MHEPLIUU HEYCUIIEHHOTO CEUEHUARIIEMEHTA
OTHOCHUTEIIHO OCH, MEPIEHAUKYIISPHOMN K IUIOCKOCTH MPOBEPKH YCTONUMBOCTH;
Aq, 1, — TO K€, yCUIIEHHOT'O CEUYEHHUs YJIEMEHTA B 1IEJIOM.

18.3.16He crnenyer ycunuBaTh  CYIIECTBYIOIIME  CTaJbHbIE  KOHCTPYKLIHH,
BBHITIOJTHEHHBIE C OTCTYIJICHHEM OT TpeboBanmii 14.1.7, 14.1.10, 14.2.2, 15.1, 15.2.1, 15.2.3,
15.3.3-15.3.5, 154.2, 154.5, 15.5.2, 15.5.4, 15.11.1, 16.14, 16.16, 17.8-17.11, 17.16, npu
YCIIOBUH, YTO:

OTCYTCTBYIOT BBI3BAHHBIE OTUMH OTCTYIUICHUSIMU TOBPEXJCHUS DJIEMEHTOB
KOHCTPYKIUH;

UCKJIIOYEHBbl W3MEHEHUS B HEOJaronpusTHYIO CTOPOHY VYCIOBHI 3KCIUTyaTaluu
KOHCTPYKLUH;
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HecyIIasi CroCOOHOCTh M JKECTKOCTh OOOCHOBAHBI pPacuyéToM ¢ y4€TOM TpeOOBaHMMA
18.3.2,18.3.4, 18.3.9;

BBIMIOJHSIOTCS MEPONPHUATHS MO MPEAYNPEKIECHUIO YCTaJIOCTHOIO U XPYIKOTO
paspyleHusi KOHCTPYKLMH, HAa KOTOpbIe pacmpocTtpanstorcs tpeboanusa 12.1.1, 12.1.3 u
pazaena 13.

[Ipu BBHINOJHEHUU ITHX YCIOBUU JUIS MPOBEPOK YCTOWYMBOCTH IIEHTPAIBHO CXKATHIX
9JIEMEHTOB ClielyeT MPUHUMATh THII CEUYEeHUs «b» BMecTO THUma «c» (cM. Tabmunsl 7 u [1.1
(mpunoxxenue [1)).

Ipunoxenne A
OcHoBHbBIE OYyKBeHHbI€ 0003HAYEHUS BeJIUYUH
A — mmonianb ceueHus OpyTTo;

Apy — TIIOMAAL CEYEHUs 00JITa HETTO;
Ag— TIIOMIAIL CEUEHUsI PACKOCOB;
Ay— miomaab ce4eHus MONKH (Tosica);
Ap — TIJIOIIAIb CEYCHUS HETTO;

Ay — mIoniank CeUeHUS CTEHKH,

Awf— miIom@anab CCUCHUA 110 METAJIITY YIJIOBOTO IIIBA,
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— IJomazab CCUCHUA 110 MCTAJIITy I'paHUILIbI CIIJIaBJICHUS,

OMMOMEHT, M3THOHO-KPYTSIINI OMMOMEHT;

MOJTyJIb YIIPYTOCTH;

CHIIa;

MOJTyJIb CIBUTA;

MOMEHT WHEPIIHH CEYCHUS OPYTTO;

MOMEHT WHEPIIUU CEUYCHUS BETBU;

MOMEHTBI MHEPIIUU CEUCHHS MOsICa U PACKOCOB (pepMBbl;
MOMEHT MHEPIIUU CEYCHHS PeOpa, IUIaHKH;

MOMEHT MHEPIIUU CEYCHHS MTPOIOJIBHOTO Pedpa;

MOMEHT MHEPIIUHU TIPU CBOOOIHOM KPYUCHHH,

MOMEHTHI HHEPITUHU CEUEHUSI OPYTTO OTHOCUTEIBHO OCEH X — X H
y —y COOTBETCTBEHHO;

TO K€, CCUYCHUS HETTO;

CEKTOPHAIILHBIA MOMEHT UHEPIIH CCUCHUS;

TO €, CCUCHUS HETTO;

MOMEHT, U3THOAIOIHIA MOMEHT;

MOMEHTBI OTHOCHTEIFHO OCEH X —X M y—Yy COOTBETCTBCHHO;
IPOJIOJIbHAS CUJIA;

JIOTIOJTHUTEIILHOE YCHITHUE;

NPOJIOJIbHAS CHJIAa OT MOMEHTA B BETBU KOJIOHHBI,

HoTiepeyHast CUJia, CUjla CABHra,;

YCIIOBHAsSI TIOTIEPEYHAST CHJIA JIJISl COCIMHUTEIIbHBIX DJIEMEHTOB;

yCJIOBHAA MonepeyHas Cuiia, IIpuxoaiamasica Ha CUCTEMY IIJIAHOK,
PacCIiOJIOKCHHBIX B OJHOM IIJIOCKOCTH,

pacuéTHOE COMPOTHUBIICHUE PACTHKEHUIO ()YHITAMEHTHBIX OOJITOB;
pacué€THOE COMPOTHUBIICHUE PACTSKEHHUIO BEICOKOIIPOYHBIX OOJITOB;
pacu€THOE COMPOTUBIICHUE CMSTHIO OJTHOOOITOBOTO COCTUHEHNUS;
pacu€THOE COMPOTUBIICHNE CPE3y OJHOOOITOBOTO COCTMHEHHS,
pacu€THOE COMPOTUBIICHUE PACTSHKEHUIO OJJTHOOOITOBOTO COSAMHEHUS;
HOPMAaTHUBHOE COMPOTHUBIEHUE CTall OONTOB, MPUHHUMAEMOE PaBHBIM

BPEMCHHOMY COIIPOTHUBIICHUIO Op IO HAOIWOHAJIBLHBIM CTaHAApTaM H
TCXHUYCCKHUM YCJIOBHUAIM Ha 6OJ'ITLI;

paC‘léTHOC COIIPOTUBJICHUEC PACTAKCHUIO U-O6pa3HHX 6OJ'ITOB;

HOPMAaTUBHOC COIMMPOTUBJICHUC CTAJIN 6OJ'ITOB, MMPUHHUMACMOC PaABHBIM
npeaciy TEKY4CCTH Or IO HAIMOHAJIbHBIM CTaHAApTaM U TCXHUYCCKUM
YCJIOBUSAM Ha 6OHTBI;

pacu€THOE CONPOTHUBIIEHNE TUAMETPAIIBHOMY CKATHIO KaTKOB (IIpH
CBOOOJHOM KacaHUU B KOHCTPYKIIMSX C OTPaHUYEHHON
MOJIBU’KHOCTHIO);

pacdY€THOE COMPOTUBIICHUE PACTSKEHUIO BHICOKOIIPOYHON TTPOBOJIOKH;

pacu€THOE CONPOTHUBIIEHNE MECTHOMYCMSITHIO B LIMJIMHAPUYECKUX
mapHupax (uamndax) npH nIoTHOM KaCaHUU;
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Rj, — pacué€rHOE CONPOTUBIIEHUE CTAM CMATHIO TOPLIEBOM TOBEPXHOCTH
(MpUHATMYUY TIPUTOHKH );

R, — pacy€THOE CONPOTUBIIECHUE CTAIH CBUTY;

pacuéTHOE COMPOTHUBIICHUE CTAIN PACTKEHUIO, CKATUIO, U3THOY 110
Ry — BpeMeHHOMY CONPOTHUBIICHUIO;

Ru— BPEMCHHOC COIIPOTUBJICHUEC CTAJIU, IPUHUMACMOC PaBHbBIM

MHUHMMaJIbHOMY 3HAUEHUIO Oy 10 HALIMOHAJIBHBIM CTaHAApTaM U

Run — TCXHHUYCCKHUM YCJIOBUAM Ha CTAJIb,
pacy€THOE CONPOTUBIIEHUE CTAIN YCTAJIOCTH;
pacuéTHOE COINPOTUBIICHUEYTJIOBBIX IIBOB Cpe3y (YCIOBHOMY) IO

R, — METaIy INBA;

wa_ pacdCTHOC COIMMPOTHUBIICHUC CTBIKOBBIX CBAPHBIX COCIHUHCHUN
PACTSKEHHUIO, CHKATHIO, U3TUOY 110 BpEMEHHOMY

R, COTPOTHBJICHUIO;HOPMATUBHOE CONPOTHUBIICHUE METAJIIA I1IBA 110
BPEMEHHOMY

COIIPOTUBJICHHUIO,
Ryun —

paC‘léTHOG COIIPOTUBJICHHUEC CTBIKOBLIX CBAPHBIX COCJIMHEHUI CABUTY,

R,,s — PAcu€THOE CONPOTUBIICHHE CTHIKOBBIX CBAPHBIX COCANHCHHUI
PACTSDKEHUIO, CXKATUIO0, U3THOY MO MpeAely TeKYYeCTH;

Ryy —
y ..
pacuéTHOE CONPOTUBIICHUE YIIIOBBIX IIBOB CPe3y (YCIOBHOMY) 110
R MeTaJIJIy TPaHUIIbl CIUIABJICHUS;
wzZ —
pacyéTHOE CONPOTUBIICHUE CTAIM PACTSHKEHUIO, CKATUIO, U3rHOY 1O
R, TIPEZiEIy TeKyHecTH;
) —

TO K€, JUIs TIOJIKH (T10sica);
Ryy— TO XK€, NI CTCHKH,
Ry — TIPENEN TEKYYECTH CTallM, IPUHUMAEMBIN PaBHBIM 3HAUYEHUIO IIpe/iena

Ryn — TCKYYCCTU Or I10 HAIMOHAJIbHBIM CTaHAApPTaM U TCXHUYCCKUM
YCJIOBUSIM Ha CTaJlb;

CTaTHYECKHUI MOMEHT CIIBUTAEMOM YacTH CceueHus: OpyTTo
S OTHOCHTEIBHO HEUTPAIIbHOU OCH;

MOMEHTHI COMTPOTUBJICHUS CEUEHUsI OPYTTO OTHOCUTEILHO OCEH X —X U
. — 9 COOTBETCTBEHHO;
Wy, Wy — y—y ’

We; Wi — MOMEHTBI CONPOTUBIICHHSI CEUEHUS JUIS CKATOM U PACTSIHYTOM ITOJIKU
COOTBETCTBEHHO;

Wxn; Wyn — MOMEHTBI COPOTHBIICHUSI CEYSHUSI HETTO OTHOCUTENILHO OCEH X - X H
Y —y COOTBETCTBEHHO;

We— cexTopuanbHBIE MOMEHT COITPOTUBIIEHUS CeYeHUs OpYyTTO;
Won— CEKTOpPHAIbHBIM MOMEHT COMPOTUBIICHUS CEUEHHSI HETTO;

Wew ; Wio— CCKTOpI/IaJ'ILHHﬁ MOMCHT COIIPOTUBJICHHUA CCUCHUS IJIA HanOoJee
CXKaToU U paCTHHYTOﬁ TOYKHU CCUYCHHUA COOTBETCTBCHHO,

b — mMpHHa;
ber— pacu€THas IHMPUHA,
by— LWIMPUHA OJIKH (TOsICA);

HIMPHHA BBICTYMAIONIEH YacTH pedpa, cBeca,

102



by -

Cx;Cy —

dp —

e —

hef -
hy —

Lmin —

Iy Iy —

B B~

Ve —
»—
Yin —
In—
Yu—

CII 16.13330.2017
K03((GUIMEHTHI U1 pacyéTa ¢ y4ETOM Pa3BUTHS IUTACTHYECKUX
nedopmanuii mpu U3rudbe OTHOCUTENIBHO OCeH X —X, Y —)
COOTBETCTBEHHO;

JTUaMETp OTBEPCTHs 00JITa;

HapYXHBIN UAMETpP CTEeP>KHsI 00JITa;
9KCLIEHTPUCHUTET CHUJIBI;

BBICOTA;

pacyéTHast BbICOTA CTEHKHU;

BBICOTA CTEHKHU;

paanyc UHEPIUU CEUCHUS;

HAaUMEHBIINN PaInyC UHEPIUHN CEUCHUS;
paanychl UHEPLUU CEYEHUS OTHOCUTENIBHO OCEH X —X U Yy —y
COOTBETCTBEHHO;

KaTeT YIJIOBOIO IIBA;

JUIMHA, IPOJIET;

JUIMHA CTOWKH, KOJIOHHBI, PACIIOPKH;

— JJIMHa pacCKocCa,

paC‘léTHaﬂ JJIMHA,

JJINHA IIaHCIH I10ACa (I)eprI HNJIN KOJIOHHBI,
JJIMHA ITJIaHKH,

AJInHa CBApHOTI'O IIBA,

paC‘léTHHe JAJIMHBI 2JIEMCHTA B INIOCKOCTAX, IICPIICHANUKYIIAPHBIX OCIAM

_ X—XHy—) COOTBETCTBEHHO;

OTHOCHUTEIIbHBIN SKCICHTPUCHTET, m = eA | Wr;
panuyc;

TOJIINHA;

TOJIIMHA MOJIKH (TTosica);

TOJIIITUHA CTCHKH,

OTHOILIEHHE TUIOIAAEH CeueHHH MoKu (1mosica) U CTeHKH, o= Ay /Aw;

KO3(I)(1)I/II_[I/ICHTLI JJIA pacqéTa YrjioBOro mBa COOTBCTCTBCHHO IIO
MCTAJUTy IIBa U IO MCTAJTY I'PaHULBI CILJIABJICHUS

KOd(UITMEHT YCIOBUN pabOTHI OOITOBOTO COSAMHEHNUS;
K03(ppULIMEHT ycTI0BUN pabOTHI;

KO3 (UIIMEHT HAJIeXKHOCTH 110 Harpys3Ke;

KO3 UIIMEHT HaJIe)KHOCTH 110 MaTepuay;
Kod(PUIMEeHT HAC)KHOCTH TI0 OTBETCTBEHHOCTH,

KOA((UIIMEHT HAaJIe)KHOCTH B pacuy€rax 1o BpeMEHHOMY
COIIPOTHBIIEHUIO;

o KOB(I)(I)I/IL[I/ICHT HaaACKHOCTH I10 YCTOI‘/JIHI/IBOCTI/I CUCTEMBI,

KO3 PULIMEHT BIUSHUS (POPMBI CEUCHUS;

rHOKOCTh, A= ly/ i
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Aef — ycmoBHast THOKOCTB, 4 = A R E

A of— TipuBenEHHAsI THOKOCTh CTEPIKHSI CKBO3HOTO CCUCHHUSI,
yCIIOBHAs IPUBEAEHHAS THOKOCTh CTEPKHS CKBO3HOT'O CEUYEHUH,

If — Z_ef=/1ef1’Ry/E;

jfl — ycnoBHas rMOKOCTb cBeca nosica, 4 ,= (bef 4y) \|R,/E ;

5

7 »— YCIIOBHASI THOKOCTb HOSICHOTO JIHCTA, A 7= (ber1/ tr) R /E ;

A, — yCIOBHAs THOKOCTb CTEHKH, 4 v = (her/ tw) /R, /E ;
A uw — TIpEZIeTIbHAS YCIIOBHAsI THOKOCTh CBeca Mmosica (MOsSICHOTO JIMCTA);
Ax; Ay — TIpelenbHas yCIOBHAs ruOKOCTb CTCHKH;

pacuéTHbie THOKOCTH 3JIEMEHTA B IJIOCKOCTSX, MEPIICHIUKYIISIPHBIX
|0'| _ O0CAIMX—XHU y—y COOTBETCTBECHHO;

Cloc — AOCOIIOTHAS BEIMYMHA HOPMAIILHOTO HANPSKECHUS;

Ox;0y — MeCTHOC HAIPSKCHHE,

HOPMAaJIbHbIE HAIIPSDKEHUS, HapaAJUIEJIBHBIE OCAIM X —X H Y — Y
7, Tyy— COOTBETCTBEHHO;

T ; T, — KacaTelIbHOE HANPSIKCHHUE,

KacaTeNbHbIE HANPSKEHH)S, MapalIebHbIe OCAM X —X H y —
# = COOTBETCTBEHHO;

@x(v) — KOAPPUIUEHT YCTOWIMBOCTH TIPH LIEHTPAILHOM CYKATHH;
@ — K03(DHUITUEHT YyCTOWYMBOCTH MPH CKATUH;
@ — KOX(PPUIHMEHT YCTOHYNBOCTH TIPU M3THOE;

QPexy — K03 (OUIUEHT YyCTOWYMBOCTH MPH CKATUU C U3THOOM;

KOX(PUITUEHT YCTOWYUBOCTH TIPH CIKATHH C U3TUOOM B JIBYX
@ — TJIOCKOCTSIX;

CCKTOpHAJIbHAA KOOpJAWHATA.

IIpuiaoxenune b
Pu3nyecKue XapaKTePUCTHKH MATEPUAJIOB /ISl CTAJIbHBIX KOHCTPYKIUI

Tabnuna b.] — ®uznyeckne XapaKkTePUCTHKH MAaTEPHAJIOB JUISI CTAJbHBIX KOHCTPYKIHH

XapaKkTepucTUKu 3HadyeHue
IInoTHOCTE p, KI/M:
MpOKaTa 1 CTaJIbHBIX OTJIMBOK 7850
OTJIUBOK U3 4yI'yHa 7200
KosdpuuuenT nureiinoro pacmuperus a, °C! 0,12:10*
Monyns ynpyroctu E, H/mm?
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TIPOKATHOM CTaJN, CTATBHBIX OTIMBOK 2,0610°
OTJIMBOK U3 UYT'YHa MapoK:
CUu1s 0,8310°
C4Y20, CU25, CY30 0,9810°
IIy4YKOB U IpsfeH napansenbHbIX IPOBOJIOK 1,96:10°
KaHaTOB CTaJbHBIX:
CIMPAJIBHBIX U 3aKPBITHIX HECYIIHUX 1,67-10°
JTBOWHOM CBHBKH 1,47-10°
JIBOITHON CBUBKU C HEMETAITIMYECKUM CEPACUHUKOM 1,27-10°
Monyiibs cIBHTa IIPOKATHOM CTaIH U CTAIBHBIX OTIMBOK G, H/MM? 0,79-10°
Koadpunment nonepeunoii nepopmanuu (Ilyaccona) v 0,3
IIpumeuanue — 3HaueHHS MOAYIS YIPYTrOCTU NMPHUBEICHBI IJIsl KAHATOB, MIPEABAPUTENBHO BBITSHYTBIX
ycuiiueM, paBHbIM He MeHee 60 % pa3pbhIBHOTO yCHIIMS JUIS KAHATA B IIETIOM.
Tabnuna B.2 — ®usnyeckne XapaKTepUCTHKH NMPOBOJIOB U MPOBOJOKH
Mapka u Monyinb Koa(b(bfmnem
HaumenoBanwne JIMHEHHOTO
MaTepHalloB HOMIHATBHO® YIpyroct pacimpeHus
CeUeHNEe, MM> E, Hmm? e
AmomunueBsie mposoga nmo I'OCT 839 A, AHII; 16 + 800 0,630'10° 0,23:10*
Mennble npoBoa o
TI'OCT 839 M; 4 + 800 1,300'10° 0,17:10*
CraneamomuneBblie npoBojga no OCT 839 AC, ACK;
[IpY OTHOLIEHUH IIJIOIAAEH aJlOMUHUS K ACKII, ACKC
CTaJli, PaBHOM:
6+ 6,25 10 u Goxee 0,825'10° 0,192:10*
0,65 95 1,460'10° 0,139-10*
4,29 -439 120 u 6omee 0,890'10° 0,183-10*
7,71 — 8,04 150 u 6omee 0,770'10° 0,19810*
1,46 185 u Gonee 1,14010° 0,15510*
12,22 330 0,66510° 0,212:10*
18,2 + 18,5 400 u 500 0,66510° 0,212:10*
bumerannuueckas BCM 1
cTajeMe iHasi MPOBOJIOKA TI0
T'OCT 3822 puameTpoM, MM:
1,6 +4 2,0+12,5 1,870'10° 0,127:10*
6 28,2 1,900'10° 0,124:10*
IIpuMedaHue— 3HaueHUs MacChl IPOBOJIOB U MpoBoJoKHU ciaenyeT npuHuMath o 'OCT 839 u I'OCT 3822.

IIpuioxenune B
Marepuanbl VI CTAJBHBIX KOHCTPYKIHH
U MX pacyeTHbIE CONPOTHBJICHUS

I'pynnsl cTajJbHbIX KOHCTPYKIHUH

I'pynna 1.CBapHble KOHCTPYKUHMH™ WM HMX BJIEMEHTHI, paboTarompe B 0CO00 TSDKENBIX YCIIOBHSX
(cormacuo I'OCT 25546), B TOM umMcle MaKCUMaJIbHO CTECHSIOIIMX pa3BUTHE IUIACTHUECKHX Jedopmaiuii,
WIM  TIOJIBEPraiolidecss  HEIOCPEJCTBEHHOMY  BO3JEHCTBHIO  JWHAMUYECKHUX**, BHOPALMOHHBIX WIIH
MOJBIDKHBIX HAarpy3oK [Oamkyd KpaHOBBIX ITyTeH; Oamku paboumx IUIONIaNIOK; Oamkyd IyTeH I0JBECHOTO
TPaHCIIOPTa;  3JEMEHThl KOHCTPYKIMH OyHKEpHBIX M  pasrpy304HBIX OCTakaJl, HENOCPEICTBEHHO
BOCTIDHHHAMAIOIIMX HArpy3KH OT TIOJBIKHBIX COCTABOB; TJIaBHBIE OAlKH W PUTETH paM NPH TUHAMHUYECKOI

105



CII 16.13330.2017

HarpysKe; IpOJIETHBIE CTPOCHUSI TPAHCIIOPTEPHBIX Tanepei; GacoHKH (ep™; CTEHKH, OKpPaHKH IHUIL, KOJbIa
JKECTKOCTH, IUIABAIOIINE KPBIIIK, MOKPHITHS PE3EPBYapOB M Tas3roiibAepoB; OYHKEpHbIE Oaiku; O0OOJIOUYKH
napaboInYecKux OYHKEpOB;  CTaJlbHbIE OOOJIOYKM CBOOOJHO CTOSIIMX  JABIMOBBIX  TpyO; CBapHbIE
CrenyaIbHbIe ONOPHI OOJNBIINX IEepexonoB JHHUI anektponepenaun (BJI) Beicotoit Gonee 60 M; 3yeMeEHTHI
OTTSDKEK MAuT M OTTSKCIHBIX Y3/I0B].

I'pynna 2. CpapHble KOHCTPYKIHMH JIMOO MX 3JIEMEHTHI, pabOTarole Npy CTaTHYeCKOW Harpyske Mpu
HaJIMYMK DPACTATMBAIOIINX HANpsHKEHUH [(epMbl; purenn pam; OaJKW NMEPEKPHITUH W TOKPBITHI; KOCOYpEHI
JIECTHUIL; O0O0JIOUKH cuilocoB; omopbl BJI, 3a mckmodeHuMeM CBapHBIX OHOp OOJBLIMX IEPEXO/O0B; OIMOPHI
OIIMHOBKH OTKPHITHIX pacHpeleNTeIbHbIX yeTpoicTB moacTannuii (OPY); omopsr TpaHCHOPTEPHBIX Tajepeii;
MPO’KEKTOPHBIE MAaYTHl; 3JEMEHTH KOMOWHHPOBAHHBIX OIOp aHTEHHBIX coopyxeHuit (AC) um npyrue
pacTsHyTbIE, PacCTIHYTO-M3THOacMble M H3rHOaeMble BIEMEHTHI|, a TaKXKe KOHCTPYKIMH U UX 3JIEMEHTHI
TPYIIEI | IPH OTCYTCTBUH CBAPHBIX COCIMHEHUH U OAJIKH MOABECHBIX ImyTel n3 AByTaBpoB 1o 'OCT 19425 mpu
HaJIMYMH CBAPHBIX MOHTAKHBIX COCTHHEHHH.

I'pynna 3.CBapHble KOHCTPYKLHH JMOO HMX 3JIEMEHTHI, pabOTaloImMe TPH CTaTHYECKOH Harpyske,
NPEUMYLIECTBEHHO Ha CXKaTHE [KOJOHHBI, CTOMKH; OIOpHBIE IUINTHI, 3JEMEHTHl HAaCTHIa IEPEeKPhITHI;
KOHCTPYKLIMH, TONJEPKUBAIOLINE TEXHOJIOTUYECKOe O00OpYAOBaHWE; BEPTHKAJIbHBIE CBS3HM 110 KOJIOHHAM C
HanpsOKCHUSIMH B pacyeTHBIX cedeHMsix cBsizeid cBbime 0,4Ry; aHkepHble, Hecymue M (UKCHPYIONIHE
KOHCTPYKLMH (OIOPBI, PUTENIN KECTKUX IMOIMEepeurH, (UKCATOPhl) KOHTAKTHOH CETH TPAHCIIOPTA; OTOPHI IO/
obopynoBanne OPY, kpome omop moJ BBIKIIOYATENH; 3JEMEHTHI CTBOJNIOB M OamieH AC; KOJOHHBI
0GETOHOBO3HBIX 3CTAKal; MPOTOHBI MOKPHITUI M APYTHE CXAThle W C)KATO-M3THOAEMBbIE 3JIEMEHTHI|, a TaKKe
KOHCTPYKIIMH U UX 3JIEMEHTHI IPYIIIHI 2 IPU OTCYTCTBUU CBAPHBIX COCANHEHUI.

I'pynna 4. BcnomorartenbHele KOHCTPYKIMH 3[aHWH W COOPY)KEHHH (CBS3M, KPOME yKa3aHHBIX B
rpymme 3; 3IeMeHTHl (axBepKa; JICCTHUIIBI; TPAIbl; IUTOMAIKH; OTPAXK/ICHNS; METAJNIOKOHCTPYKIIMH KaOeIbHBIX
KaHaJIOB; BCIIOMOTATENIbHBIE IEMEHTHI COOPY)KCHHH H T.II.), @ TAKKe KOHCTPYKIMH M UX HJIEMEHTHI IPYMIHI 3
IPU OTCYTCTBHHU CBAPHBIX COCANHEHUH.

IIpumeuanus

1 Ilpu Ha3HaYeHWH CTanu I KOHCTPYKUMH 3maHuil U coopyxenuil kiacca KC-3 (I'OCT 27751) HomMep Tpymib
KOHCTPYKLHMH cledyeT yMeHbIIaTh Ha eAuHULly (Ui rpynin 2 — 4).

2 [pu TonumHe npokata £>40 MM HOMep IPYNIBI KOHCTPYKIHH CIeAyeT YMEHbIIaTh Ha eMuHULy (i rpynm 2 —4);
[IPY TOJIIMHE MpoKaTa #<6 MM — yBEIWYHMBaTh Ha enuHHLy (it rpymm 1 — 3).

* KOHCTPYKIMS WM €€ 3JIEMEHT CYHUTACTCS MMEIOIMM CBapHbIE COCIMHEHMS, €CIIM OHH PACIOJIOKEHBI B MECTax
JIEWCTBUSI 3HAUUTENBHBIX PAaCYETHBIX PacTArHBaroNMX HanpsokeHud (o> 0,3Ry; o> 0,3Rw wimn o> 0,3R.z) mubo B Mecrax,
IJIe BO3MOXKHO pa3pyIlIeHHe CBAPHOTO COCAWHEHNU, HATIPUMED, U3-3a 3HAYUTENBHBIX OCTATOYHBIX HAMPSHKCHHUH, YTO MOXKET
HPHUBECTH K HEIPHUTOJHOCTHU K SKCIUTyaTallMK KOHCTPYKIUH B LETIOM.

** KOHCTPYKIMM OTHOCSTCS K IIOJBEPrarolUMCs BO3/CHCTBHIO JAMHAMHYECKHX HAarpy30K, €CIH OTHOIICHHE
aOCONIOTHOTO 3HAYeHMs HOPMAJbHOTO HANpPSHKEHMs, BBI3BAHHOTO JMHAMHYECKOW HArpy3Koif, K CyMMapHOMY
pacTATHBAIOIIEMY HAalPsHKEHUIO OT BCEX HArPy30K B TOM ke cedeHud > 0,2 — cm. ¢popmyiry (170).

Ta6mnumaB.1 — Hopmupyemble moka3aTesin yIapHoii BA3KOCTH MPOKATa

HopMaTuBHOE CONPOTHBIEHHE cTaim, H/Mm?
Pacatrias Ryn< 290 | 290 <Rw<390 | 390 <Ru<490 | Ruw>490
oC I'pynma Tokasarenu yaapHoii Bsskoctu KCV, Jhr/cm?
TeMIeparypa, KOHCTPYKLIHA s 2 .
IpH TeMIepaType UCIIITAaHUH Ha yaapHbIid u3ruod, °C
+20 0 -20 -20 —40 —40 —60 -60
>-45 1,2,3 34 - — 34 - 34 _ 40
1 - - 34 - 34 34 - 40
—45 >>-55
2,3 - 34 - 34 - 34 - 40
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t<-55 1,2,3 - - 34 - 34 - 34 40

[Ilpumevanus

1 KCV — ynapHas BSI3KOCTb 00pa3IoB — ¢ V-00pa3HEIM HaJ[pe30M.

2 B ToJCTONMMCTOBOM IPOKATE UCIBITEIBAIOTCS ITONIEPEYHbIe 00pasIbl, B ()aCOHHOM M COPTOBOM MPOKATE —
IPOJOJIbHBIE.

3 B anexTpocBapHEIX TpyOax HOPMBI PacCIIpOCTPAHSIOTCS Ha yIapHYIO BS3KOCTH IIEHTPa CBAPHOTO IIBA U JINHUH
CIIaBIeHMs. Y 1apHas BSI3KOCTh IPUHUMAETCS Ul 00pa3LoB C OCTPHIM HAAPE30M.

Tabnuma B.2 — TpeboBaHusI 10 XHMHYECKOMY COCTABY

HopmarusHbIe cONPOTHBIICHHS CTaNH, Coneprkanue JMeMeHToB ', % (He Gosee) Cs, %
Hivv? C P S (He Gonee)
Ryn<290 0,22 0,040 0,025 -
290 <Rys<390 0,14 0,025 0,025 0,45
390 <R,»<490 0,12 0,017 0,010 0,46
490 <R,»<590 0,13 0,015 0,010 0,47
Ryn> 590 0,15 0,015 0,004 0,51

*
HpeﬂeﬂLHBIe OTKJIOHCHUS 10 XUMHUYECKOMY COCTaBy B 'OTOBOM ITPOKATE NPUHUMAIOTCA I10 Z[eﬁCTByIOIHCMy CTaHJapTy.

S+ P<0,020%.
IIpumMedanus
1 VYraneponnstii skBuBaneHT C,, %, clieqyeT onpeneinsTs 1o popmye
_ Mn Si Cr Ni Cu V+Nb Mo P
CmCt —+ —+—+—+—+ +—t—,
6 24 5 40 13 14 4 2
rae C, Mn, Si, Cr, Ni, Cu, V, Nb, Mo, P — maccoBsie 1011 3JIeMeHTOB, %.
2 Jlns craneii ¢ HOpMATUBHEIM conpoTusieHrneM 290 <R,,< 390 H/MM? MOBBIIIEHHE COEpKAHUS YTIIEPOAa 10
0,17%.
3 Jlnist ABYTaBPOB C MapasuieIbHBIMU [PAaHsIMU MOJIOK IMPUHUMAIOT CojiepKkaHue yriaepoaa ans craieir C345-1 u C355-1
— 10 0,18%; cramu C390 — no 0,16%; cramu C440 — no 0,17%.

Tab6nuna B.3 —HopmMaTuBHbIE U pacuyeTHbIE CONPOTHBJICHHS MPH PACTSKEHNH, C;KATHH HU3rude
JIMCTOBOT0, HIMPOKOIOJOCHOTO YHHBEPCAJILHOIO0, COPTOBOTONPOKATA U TPY6!

ok

Cranp Tommuna Hopwmatusroe PacueTHOe CONPOTHBICHHE
[pokarta, COl‘IpOTI/IBHeHI/Ie* npokara u Tpy6, H/mm?
MM npokaTa u Tpyo, H/mm?

Ryn Run R, Ru
C235 Or 2,0 1o 4,0 BKIIIOY. 235 360 230/225 350/ 345
C245 Or 2,0 o 20 BKIIrOY. 245 370 240 /235 360 /350
C255 Or 2,0 o 3,9 BKIIIOY. 255 380 250/245 370 /360
» 4,0 » 10 » 245 380 240 /235 370 /360
Cs. 10 1020 » 245 370 240/235 360 /350
»20 10 40 » 235 370 230/225 360 /350
C345 Or 2,0 1o 10 BKyIIOU. 345 490 340/330 480/470
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» 10 » 20 » 325 470 320/310 460 /450
» 20 » 40 » 305 460 300 /290 450 /440
» 40 » 60 » 285 450 280/270 440 /430
» 60 » 80 » 275 440 270/ 260 430 /420
» 80 » 160 » 265 430 260 /250 420/ 410
C345K | Or 4,0 no 10 Bximrou. 345 470 340/330 460 /450
C355 Or 8,0 1o 16 BKIIOU. 355 470 350/340 460 /450
» 16 » 40 » 345 470 340/330 460 /450
» 40 » 60 » 335 470 330/320 460 / 450
» 60 » 80 » 325 470 320/310 460 / 450
» 80 » 100 » 315 470 310/300 460 / 450
» 100 » 160 » 295 470 285/280 460 / 450
C355-1; | Ot 8,0 mo 16 BxmrOHU. 345 470 350/340 460 /450
C355-K | » 16 » 40 » 345 470 340/ 330 460 / 450
» 40 » 50 » 335 470 330/320 460 /450
C355I1 | Ot 8,0 mo 16 BKITIOY. 355 470 350/340 460 /450
» 16 » 40 » 345 470 340/330 460 /450
C390; Or 8,0 10 50 BKJIIOU. 390 520 380/370 505 /495
C390-1
C440 Or 8,0 10 50 BKIOU. 440 540 430/420 525/515
C550 Or 8,0 10 50 BKIOU. 540 640 525/515 625/610
C590 Ot 8,0 10 50 BKITIOY. 590 685 575 /560 670/ 650
C690 Or 8,0 10 50 BKIOU. 690 785 -/ 650 -/ 745

* 3a HOpPMATHMBHOE CONPOTHBICHHWE IIPHUHATHI TapaHTHPOBAHHBIC 3HAYEHMS Mpelela TEeKydeCTH W BPEMEHHOTO
CONPOTHBIICHHS, IIPUBOIMMBIC B HAIIMOHAJBHBIX CTaHAAPTAaX WIM TEXHHYECKUX YCIOBHSX. B Tex ciydasx, Koraa 3Tu
3HAUCHUS] B HAMOHAIBHBIX CTAaHApTaX MM TEXHUYECKUX YCIIOBHSIX IPHBEICHBI TOIBKO B OJHOW CHCTEME eIWHUI] —
KIc/MM?, HOPMATHBHBIE CONPOTUBIECHHUs, H/MM?,clieflyeT BBIYHMCIATH YMHOXEHMEM COOTBETCTBYIOLIMX 3HAYEHHMIU Ha
9,81 c okpyrienuem 10 5 H/mm?.

** 3HaueHHs pPAcUETHBIX CONPOTHBICHUH MOIYyYEHBI NEICHHEM HOPMATHUBHBIX CONPOTHBICHHH Ha KOX(PQHUIUCHTHI
HaIE&KXHOCTH 110 MaTepually, OIpeleIEéHHbIE B COOTBETCTBMH ¢ Tabuueii 3, ¢ okpyrienueM 10 5 H/mm?. B uucnurene
MIPUBEICHBI 3HAYEHNS PACUETHBIX CONPOTUBICHUH MIPOKAaTa MO HOPMAaTHBHON JOKYMEHTAIUH, B KOTOPOH HCIIONb3yeTcs
CTaTHCTHYECKas MpOoLeIypa KOHTPOISI CBOMCTB mpokata (%= = 1,025); B 3HaMeHarene — pacyéTHOE COIPOTHBIICHHE
OCTaJILHOT'O NpoKaTa 1pH ¥m = 1,050.

1) TpyGbl cTanbHbIE GECUIOBHBIE U OECIIOBHLIE TOPAUEAe()OPMUPOBAHHEIE, & TAKKE 3JIEKTPOCBAPHBIE TIPAMOLIOBHBIE
nmuameTpoM 114 — 530 MM ¢ TommHOU creHkH oT 4,0 1o 12,7vMMm; auamerpom 508 — 1422 MM C TOJIIHON CTEHKH OT § 110
50mm u muametpom 530—1420MM yIydIIeHHON CBapHBAEMOCTH M XJIAIOCTOWKOCTH ISl CTPOUTENBHBIX METAITHYECKAX

KOHCprKHHﬁ CJIEAYET NPUHUMATD 110 COOTBETCTBYIOUIUM Z[eﬁCTByIOHIHM TEXHUYECKUM YCIIOBUSAM.

Tabnu Ima B.4 — HOpMaTl/IBH])le U pacyeTHbIC COIMMPOTUBJICHUSA IPHU PACTHAKCHUH, CKATUU U n3ruoe
(l)acommro MpoKaTa B BU/JI€¢ ABYTABPOB € NapalJji¢JIbHBIMU I'PAHAAMMU MOJOK

HopmartuBHOE conpoTUBIICHHUE PacueTtHoe conpotuneHue
TommuHa monaku ) )
Cranp . npokata, H/mMm mpokata, H/mm
npodmieit, MM
Ryn Run Ry Ru
<10 255 380 250 370
Cg. 10 mo 20 Bkmrou. 245 370 240 360
C255B;
C255B-1 »20 »40 » 235 370 230 360
»40 »60 » 235 370 230 360
»60 »80 » 225 370 220 360

108




CII 16.13330.2017

»80 » 100 » 215 370 210 360

> 100 200 360 195 350

<10 345 480 335 470

C345E Cs. 10 mo 20 Bxirou. 325 470 315 460
»20 »40» 305 460 300 450

»40»60 » 285 450 280 440

<10 345 490 335 480

C345B-1 Cg. 10 o 20 BxurOU. 325 470 315 460
»20 »40 » 305 460 300 450

»40 »60 » 285 450 280 440

<20 355 470 345 460

CB.20 o 40 BKyIOU. 345 470 335 460

C355E »40 » 60 335 470 325 460
»60 » 80 » 325 460 315 450

»80» 100 » 315 460 305 450

> 100 295 460 290 450

<20 355 470 345 460

C355b-1 CB.20 o 40 BxJIIOU. 345 470 335 460
»40»60» 335 470 325 460

Cg. 30 o 60 BxiIOU. 370 490 360 480

C390E »60 »80 » 360 480 350 470
»80»100 » 350 480 340 470

> 100 330 470 320 460

<20 440 600 430 585

Cs. 20 mo 30 BxiIOU. 430 560 420 545

C440B | »30 »80» 420 520 410 505
»80 » 100 » 400 520 390 505

> 100 380 500 370 490

[Tpumeuanne — Ludpa 1 B mepBom cTosnbIe 03HaYaeT BAPHAHT XUMHUYECKOTO COCTaBa

Tab6numa B.5— HopMaTuBHBIe M pacyéTHbIE CONPOTHBIEHUS NMPU PACTSKEHUH,CKATHHM M U3rude

¢aconHoro npokara
Cranp Tonmuna Hopmarusroe Pacuernoe COHpOTI/IBHCHI/Ie***
HpOKaTa*, MM COHpOTI/IBJ'IeHI/Ie** npokara, H/mm?
onarara /g
Ryn Run R, Ru
C245 Ot 4,0 1o 20 BKITIOU. 245 370 240 /235 360 /350
» 20 » 40 » 235 370 230/225 360 /350
C255 Ot 4,0 1o 10 BxITIOY. 255 380 250/245 370/360
» 10 » 20 » 245 370 240/235 360 /350
» 20 »40 » 235 370 230/225 360 /350
C345 Ot 4,0 1o 10 BxITIOY. 345 480 340 /330 470/ 460
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» 10 » 20 » 325 470 320/310 460 /450

» 20 » 40 » 305 460 300 /290 450 /440

C345K Ot 4,0 1o 10 Bkirou. 345 470 340/ 330 460 /450
C355 Or 8,0 10 16 BKJI. 355 470 350/ 340 460 /450

» 16 » 40 » 345 470 340/330 460 /450

C355-1 Or 8,0 10 16 BkIIOU. 355 470 350/ 340 460 /450
» 16 » 40 » 345 470 340/330 460 /450

C390 Or 8,0 1o 10 BKIrOU. 390 520 380/370 505 /495

» 10 » 20 » 380 500 370 /360 480/475

» 20 o040 » 370 490 360 /350 480/ 470

¥
3a TonmuHy acoHHOTO MpoKara cleayeT NPUHUMATh TOIIINHY HTOJIKH.

" 3a HOPMAaTHBHOE CONPOTHUBIICHHE IPUHATHl TapaHTHPOBAHHBIC 3HAYCHUS NpeleNna TEeKy4eCTH U BPEMEHHOrO
CONPOTUBIICHHMS, TIPUBOAMMBIC B HALMOHAJBHBIX CTAHIAPTAaX MJIM TEXHHYECKMX YCIOBHAX. B Tex cimyuasx, Korma 3TH
3HAUCHUS] B HAIlMOHAJBHBIX CTAaHJAPTaX WIN TEXHWYECKHX YCIOBUSX INPUBEICHBI TOJIBKO B OJHON CHCTEME €IUHUI] —
Krc/MM%, HOPMATUBHBIE CONPOTUBICHHS, H/MM?, BBIYMCIIEHBI YMHOXEHHEM COOTBETCTBYIOIIMX 3HaveHuii Ha 9,81 ¢
oKkpyrienueM 10 5 H/mm?,

" 3paueHus pacuETHBIX CONPOTUBICHMII MOIYy4YEHBbI JIEJIEHHEM HOPMATHUBHBIX COIPOTHBICHUH Ha KO3(QQUUHEHTHI
HaJIEKHOCTH [0 MaTepHally, ONpECISHHBIE B COOTBETCTBHH ¢ Tabnuieii 3, ¢ okpyriendeM 10 5 H/mm2. B uucnurene
MIPUBECHB! 3HAUCHMSI PacUETHBIX CONPOTHUBICHUI MPOKaTa 10 HOPMAaTUBHOW JOKYMEHTAlUH, B KOTOPOH HCIIOIB3yeTCs
MpoLexypa KOHTPOJIA CBOUCTB Mpokata (¥ = 1,025), B 3HaMeHaTene — pacuéTHOE CONPOTUBICHHUE OCTAIBHOTO MIPOKATa

pH i = 1,050.

Tab6numa B.6—PacuéTHble COMPOTHBJIEHNS MPOKATA CMATHIO TOPIEBOH MOBEPXHOCTH,MECTHOMY
CMATHIO B IWJIMHIPHYECKHX INAPHUPAX, IHAMETPAJbHOMY C)KATHIO KATKOB

PacueTtHoe conporusnenue, H/mm?
CMSATHIO JHaMeTPAIbHOMY
Bpemennoe conpoTus- TOPLIEBOI OBEPX- MECTHOMY B IVUIHHIPHYECKIX COKaTUIO
nenue, H/vm? HOCTH (PU HATUYUH mapuupax(uangax) npu KaTKOB (IIpH CBOOOIHOM
HPHUTOHKH) IUIOTHOM KacaHuH Rjp KaCaHUH B KOHCTPYKIHSX
R c
' OTpaHUYEHHONIIOIBUKHO-
CTBI0) Red
360 351/343 176 /171 9/9
370 361 /352 180/ 176 9/9
380 371/362 185/ 181 9/9
390 380/371 190/ 185 10/10
400 390/381 195/190 10/10
430 420/ 409 210/204 10/10
440 429 /419 215/209 11/11
450 439 /428 220/214 11/11
460 449 /438 224 /219 11/11
470 459 /448 229 /224 11/11
480 468 /457 234 /228 12/12
490 478 / 467 239 /233 12/12
510 498 /486 249 /243 12/12
540 527/514 263 /257 13/13
570 556 /543 278 /271 14/ 14
590 576 /562 288 /281 14/ 14
IIpuMeuyanue — B rabnuie npuBeneHs! 3HAYEHHUS PACYETHBIX CONPOTHBIICHHUH, BEIYUCICHHBIE IO hopMynaM
pazzmenab npu ym = 1,025 (B uncnurene) u ym = 1,050 (B 3HaMeHaTene).

Taonuna B.7—PacyérHple COMPOTHBJIEHHS OTJHBOK U3 YIJEPOAUCTON CTATU

YcnoHOE PacuétHble conpoTuBnenus, H/MM?, 0TIMBOK
Hanpsxennoe o
COCTOSIHIC 0003Ha- U3 YIIEpOJUCTON CTaIK MapOK

YeHUe 15J1 25J1 35J1 45J1
PacTsokeHue, cokatre ¥ M3ruo Ru 150 180 210 250
Casur Rs 90 110 130 150
CwMsTHE TOPIIEBOI MMOBEPXHOCTH (TIPH
HaJIMYUH TPUTOHKH) Ry 230 270 320 370
CwMmsTHe MeCTHOE B UWJIMHIPHU-
YecKuX IapHupax (nandax) npu
IJIOCKOM KAaCaHUHU Ry 110 130 160 180
JuamerpanbHoe c)kaTue KaTKOB IPU
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CBOOOTHOM KacaHUH (B KOHCTPYKLMSX

C OI‘paHH‘{eHHOﬁ HO,Z[BI/I)KHOCTLIO)

Rcd

10

Tadnuna B.§ — PacuéTHble CONPOTHBIEHHS OTJIMBOK H3 CEPOro YyryHa

YcinoBHoe Pacuétnsle conporusnenus, H/Mm?, oTIHBOK
HampspxkerHoe
COCTOSIHIE 0603Ha- 13 CepOoro YyryHa Mapok
YyeHHe CU 15 CY 20 CY 25 CY 30
PacTspkeHue eHTpanpHOE U U3rHO R; 55 65 85 100
CrxaTne NeHTPaIbHOE U U3TH0 R. 160 200 230 250
Cupur Ry 40 50 65 75
CwMsTHE TOPIIEBOM MOBEPXHOCTH (TIPH
HaJIMYUU TIPUTOHKH) R, 240 300 340 370
7\
— E
B F_
g,
o =1 B C D p
=1 A
Oy
0 & T g E G B €
Pucynox B.1— O0001eHHasi pacyeTHasi AMarpaMMa padoThl CTPOMTEJIbHBIX CTajIeil
Tadnuna B.9— XapakrepucTuku crajeii 1151 00001eHHOI pacyeTHOI AUarpaMMsbl padoThl
(cM. pucyHok B.1)
Tapamerp Cranu
C345, C345K,
JHarpaMMbl C245, C255 €355, C355-1, C35511 C390, C390-1 C440 C550, C590
€y 0,8 0,8 0,9 0,9 0,9
Omy 0,8 0,8 0,9 0,9 0,9
Eur 1,7 1,7 1,7 1,7 1,7
Oy 1 1 1 1 1
Exr 14,0 16,0 17,0 17,0 18,0
& 141,6 88,3 67,1 49,6 26,2
0Oy 1,653 1,415 1,345 1,33 1,16
& 251 153 115 87,2 51,1
o, 1,35 1,26 1,23 1,20 1,10
Ipunoxenne I'
MarepuaJjbl JJI COeAMHEHMH CTAJTbHBIX KOHCTPYKIMH
Tabnuna I'.1 - Marepuansl AJsi CBapKH, COOTBETCTBYIONINE CTAIN
XapakTepucTuka Mapka maTepuana JJis CBapKu Tun
cTaiu CBapouHO MPOBOJIOKH ISt dioca DJIEKTpOJA
ABTOMATHUYECKOW U MEXaHUYCCKOM CBapKu
B yrnexucinom Iox ¢pmocom TopomkoBoi
rase Wi B €ro TIPOBOJIOKOH

CMecH ¢
aproHOM

111



CII 16.13330.2017

AH-348-A D42,
Ryn< 290 H/mm2 coosa AH-60" D42A
' Co0grA | PK-S6CH 546,
UF-02; UF-03"3 II1-AH-3 D46A
CB-08I12C - AH-17-M II1-AH-8
290H/Mm? <Ryn< AH-47 35 0.;%
< 590H/Mm? Cr-10I2* AH-348-A™"
Ce-10HMA MOK-56C™
UF-02; UF-03*
CB-08T2C AH-17-M
Ry> 590 Hun® | Ce-08XTCMA Ca-10HMA TIOK-56C" H%HA?IHs 960
CB-10XI2CMA | CB-08XH2I'MIO | UF-02; UF-03" e 370

*®moc AH-60 u snextpossl THIa D42, D46, D50 crieayeT NPUMEHSTS 1 KOHCTPYKIMHA Tpymm 2, 3 IpH pacuSTHBIX

Temmeparypax t> munyc 45 °C.
**He IpuMeHATH B codeTanny ¢ pmocom AH-43.
st goroca AH-348-A Tpebyercst TOMOTHATENBHBIHKOHTPOTBMEXAaHMYECKHX CBOIMCTB MeTaya NIBa MPUCBApKe

COEIMHEHUH 3JEMEHTOB BCEX TOJIIMH MpPU pacu€THBIX Temmeparypax t< -45 °C u ToiumuH cBbime 32 MM — OpU
pacu€THBIX TemIepaTypax t> munyc 45 °C.

“4Kepammaeckuii Gmoc [TOK-56C M0 TEXHHYECKUM YCIOBHSM U aBTOMATHYECKO CBAPKH CTHIKOBBIX COCTHHEHMIT
KOHCTPYKIHI MPOJIETHBIX CTPOSHUH CTAIBHBIX MOCTOB.

“SKepamnaeckuii (umoc cBapouHbIii armomepupoBanubii Mapkn UF-02 m mapki UF-03 M0 COOTBETCTBYIOLIHM

TEXHUYCCKUM YCJIOBUSIM.
I1 puMeEeEdYaHmmeEe -— HpI/I COOTBETCTBYIOIIEM TEXHHUKO-3KOHOMHUYCCKOM 000CHOBaHUHU JJI1 CBapKu

KOHCTPYKIIMAUCIIONB3YIOTCS CBapOYHbIC MaTepuaibl (MPOBOJIOKH, (IIIOCHI, 3alllUTHBIC Ta3bl), HE YKa3aHHBIC B
Hacrosel Tabmuue. [Ipu 3ToM MexaHHYecKre CBOHCTBA METajlla IIBa, BHIIOIHAEMOTO C UX MPUMEHEHHEM, JOJDKHBI
OBITh HE HI)KE CBOMCTB, 00eCIIeYnBacMbIX MPIMEHEHHEM MAaTEPHAJIOB, TPUBEACHHBIX B HACTOSIIEH TabnuIte.

Tabnu Ima r.2 7H0pMaTHBHbIe H pacCY€THbBIC COIIPOTUBJICHUS METAJJIA HIBOBCBAPHLIX coeTHHEeHUI

C YIJIOBBIMHM IIBAMHU
CBapoyHble MaTepHaJIbl R R
THII 2JIEKTPOJIA MapKa IIPOBOJIOKH 0 /V;':iz q /1\:;1 )
D42, D42A Cs-08, CB-08A 410 180
246, D46A CB-08T'A, 450 200
250, 350A Cs-08I2C, Cs-10T'A, IIII-AH-8, TITI-AH-3 490 215
260 Cg-08I'2C", Ce-10HMA, Cgr-10I2 590 240
370 CB-10XI"2CMA, CB-08XH2I'MIO 685 280
385 — 835 340
* ToNbKO JUTS IIBOB C KATeTOM k<8 MM B KOHCTPYKIMSX U3 CTAIH ¢ NpeaeaoM Tekydectd 440 H/mm? u Gortee.

Taonuna I''3 — TpeGoBanusi K 60JITaM MPH Pa3JHYHBIX YCIOBHAX UX MPUMeEHEHUS

Kiacc nmpouHocTr 601TOB M TpeOOBaHHS K HUM I10 IEHCTBYIOIIMM CTaHAapTaM
B KOHCTPYKIHSX,
Pacuérnas HE PACCUUTHIBAEMbIX Ha YCTAJIOCTh | pacCUMTHIBAEMbIX Ha YCTAJIOCTh
TeMIepaTypa pu pabore OONTOB Ha
t,°C pacTsukeHne cpe3 pacTshKeHHe cpes
WJIN cpe3 WK cpe3
5.6 5.6 5.6 5.6
>-45 - 5.8 - -
8.8 8.8 8.8 8.8
10.9 10.9 10.9 10.9
— 12.9 - 12.9
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5.6 5.6 5.6 5.6
45 >t>-55 8.8 8.8 8.8" 8.8
10.9 10.9 109° 10.9
- 12.9 - 12.9
5.6 5.6 - 5.6
8.8" 8.8 8.8" 8.8
<-55 10.9" 10.9 109° 10.9
— 12.9 - 12.9
* C Tpe6GOBaHMEM UCIILITAHKS HA Pa3pbIB HA KOCOH IHaiibe.

Tabnumna ['4 — Mapku craiu GyHIaMeHTHBIX 00JITOB M YCJI0BHS HX MPHMEHEHHs

Mapku ctanu npu pacyéTHOU
Konctpykunu Temneparype, t°C
> 45 —45 >t> 55 <-55

KoHcTpyKumm,KpoMe o1mop BO3AYIITHBIX Cr3mc2, Cr3mc4, -
JTUHAN 3JIEKTPOTIepeIadH, Cr3cm2 Cr3cr4 -
pacupenenuTeabHbIX YCTPOUCTB U 20 - -
KOHTaKTHOM ceTH — 0912C-4 0912C-4
His U-00pa3HbIX O0NTOB, a TAKKe Cr3nc4, - -
(yHIaAMEHTHBIX OOJITOB OIIOP BO3IYIIHBIX Cr3cn4 - -
JIMHUH 3JIEKTpoIepeiad, - 0912C-4 0912C-6
pacupeleNUTEIbHbIX YCTPOUCTB U

Ta6numna IS5 — HopMaTHBHBIE COMPOTUBJIEHHUSI CTAJIM 0OJITOB M PACYETHBIE CONPOTHBJIEHHUS
0/IHO00JITOBBIX COEAMHEHHII Cpe3y U pacTsikennio, H/mm?

Kiacc npounocti 601ToB Rbun Riyn Rps R
5.6 500 300 210 225
5.8 500 400 210 -
8.8 830 664 332 451
10.9 1040 936 416 561
12.9 1220 1098 427 -

Tabnuna [.6 — PacuérHble CONPOTHBIEHNS CMATHIO YJIEMEHTOB, COeTUHIEMBIX H0JTAMH

BpeMeHHOE conpoTHBIIEHUE CTAIU

PacuerHbie COIIPOTUBJICHUA Rbp,H/MMz, CMSATHIO 3JIEMCHTOB, COCAUHACMBIX

0oaTaMu KJj1acca TOYHOCTH

COETUHAEMBIX 3JIEMEHTOB Ry, H/MM? A B
360 560 475
370 580 485

Oxonuanuenue maba. I'.6

BpeMeHHOE conpoTHBIIEHUE CTAIU

PacueTHble CONMPOTUBICHUS Rip, H/MMZ, CMSITHIO 3JIEMEHTOB, COSANHIEMBIX
P: ) 1)

0oaTaMu KJj1acca TOYHOCTH

COEIUHIEMBIX NIEMEHTOB R, H/MM?

A

B
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380
390
430
440
450
460
470
480
490
510
540
570
590

590
610
670

685

700
720

735

750

765
795
845

890
920

500
515
565
580
595
605
620
630
645
670
710
750
775

IIpuMeuanue — 3HaueHUs pPacUETHBIX CONPOTHBICHUH, yKa3aHHbIE B TaOJIMIlE, BEIYHCIECHBI IO (hopMynaMm

pasnena 4 ¢ okpyrinenueM 1o 5 H/mm?,

Tabnuna .7 — PacuérHbple CONPOTHBIEHUS PacTsiiKeHUI0 GyHIaMEHTHBIX 00JITOB

HomuHanbHbIH PacueTHBIE CONMPOTHBIEHHUS Rpa , H/MM?, GONTOB M3 cTanu
JTraMeTp OO0JITOB, MM Ct3nc4, Cr3nc2, Cr3cnd, Ct3cm2 0912C-4, 0912C-6

12, 16, 20 200 265
24,30 190 245
36 190 230
42,48, 56 180 230
64,72, 80 180 220
90, 100 180 210
110, 125, 140 165 210

IIpumeyanus
1 Cranp nomKHa MOCTaBIATHCA MO 1-if Tpyme.

C OKpyriieHueM 10 5 H/mm?,

2 3HaueHHs PacyETHBIX CONPOTUBIICHHM, yKa3aHHBIC B TAONHIIC, BBIYMCICHBI MO (OopMyiaM MyHKTa 6.6

3 PacuérHble COMPOTHBIICHHs OOJTOB W3 CTAJICH IPYTHX MapoK CIICIYET BBIYUCIATh M0 (hopMyniaM pasziena 6.

u3 craau 40X

Tabnumna .8 — HopmaTuBHBIE U pac4éTHBIE COMPOTHBIEHUS PACTIKEHHIO BHICOKOMPOYHBIX 00JITOB

HomuHaNbHBIH AraMeTp pe3bOBI d, MM Roun, H/vM? Ren, H/MM?
16, 20, (22), 24, (27) 1078 755
30 900 630
36 800 560
42 650 455
48 600 420
I1 pUMCYaHUC — Pa3MepLI, 3aKJIIFOUYCHHBIC B CKOGKI/I, TNPUMCHATH HE CJICAYET.
Taoauma I'.9 — Il1omaan ceyeHuss 00JITOB
d, MM 16 (18) 20 (22) 24 27) 30 36 42 48
Ap,cm? 2,01 2,54 3,14 3,80 452 | 5,72 7,06 10,17 13,85 18,09
Apn,cM? 1,57 1,92 2,45 3,03 3,53 | 4,59 5,61 8,16 11,20 14,72

[lpumeuanus

1 ITnomany cedeHus OONTOB AUAMETPOM CBBIIIE 48 MM CIIeyeT IPUHUMATH 10 JEHCTBYIOIIUM CTaHJapTaM.
2 Pa3mMepsl, 3aKII0YEHHBIE B CKOOKH, ClIeIyeT NPUMEHSTh TOJBKO B KOHCTpYKIusx ornop BJI u OPY.

Ipunoxenne /I

Ko puuueHTsl 11 pacyeTa HA YCTOUYUBOCTH

114




CIT116.13330.2017

HEHTPAJBHO HBHCHCHTPCHHO C/KATBIX 3JIEMCHTOB

Tadonuna [I.1 — KodpduumeHTsl yCTOHYNBOCTH NPH HEHTPATBHOM CKATHH

VYcnosnas Koaddunuentst ¢ VYenosHas Koadpumuentst ¢
THOKOCTh TUTS TUTIACEUCHUS TUOKOCTh JIJIS1 TUIIACCUCHUS
A a b c 2z b c
0,4 1000 1000 984 4,6 359 329
0,6 994 986 956 4,8 330 308
0,8 981 967 929 5,0 304 289
1,0 968 948 901 5,2 281 271
1,2 953 927 872 5,4 261 255
1,4 938 905 842 5,6 242 241
1,6 920 881 811 5,8 226
1,8 900 855 778 6,0 211
2,0 877 826 744 6,2 198
2,2 851 794 709 6,4 186
2,4 821 760 672 6,6 174
2,6 786 723 635 6,8 164
2,8 747 683 598 7,0 155
3,0 704 643 562 7,2 147
3,2 660 602 527 7,4 139
3,4 616 562 493 7,6 132
3,6 572 524 460 7,8 125
3,8 526 487 430 8,0 119
4,0 475 453 402 8,5 105
4,2 431 422 375 9,0 094
4,4 393 392 351 9,5 084
10,0 076
IIpumeuyanue — 3naueHus kodddunreHToB ¢ B Tadbmuue yeauueHs! B 1000 pas.
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Tab6nuna J1.2 — KoaddummenTsl BIUsgHUS POPMBI CEUEHUS 7]

Tun A 3HauYCHHs 7IpH
ce;:H CXGMa CCUCHUA U SKCLUCHTPUCUTET A_f O S Z S 5 ﬂ_> 5
” 0,1 <m<5 5 <m< 20 0,1 <m<5 | 5<m<20

1 - 1,0 1,0 1,0
2 - 0,85 0,85 0,85
3 - 0,75+0,024 0,75+ 0,024 0,85

4 ° ° - 27 1,1 1,1

" ot (1,35—0,05m)—0,01(5—m)A ; ;
—=0,25
o <10
> A, 9 q4.9 e a9— 0.25 | (1,45—0,05m)—0,01(5—m)A 12 12
| 1 ' i ]
e APF o = HJES mE 054, 0,5 | (1,75—0,1m)—0,02(5—m)A 1,25 1,25
s a ‘ — pu—
PR >1,0 | (1,90 —0,lm)—0,02(6—m)A | 1,4-0,021 1.3
6 Af é B 1 0 3(5 m) al 775 TIS
— ) -0, - —
ol <015 b h
4. = !
7 S| ? - a
ﬁ ﬂ s e n{l -0,8 ﬂ) n{l - 0,8—1j n{l - 03&)
< —— h h h
—— —
%K 0,15
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Tun Cxema ceueHus M 9KCIIEHTPUCUTET Af 3HaYCHUS 7IIpH
ceuc: Ve 0<A<5 A>5
HUs A,
0,1 <m<5 5 <m< 20 01<m<5 | 5<m<20
8 0 ° 0.25 | (0,75+0,05m)+0,01(5—m)A 1,0 1,0
AR R
0541 | S 1 05 1 (0.5+0,1m)+0,02(5-m)A 1O L0
2l | (0,25+0,15m)+0,03(5—m)A 1,0 1,0
9 05 | (1,25-0,05m)—0,01(5—m)A 1,0 1,0
0,54, T T é | ® —
l‘ﬂ*—;LA A N 21 (1,5—0,1m) —0,02(5 —m)A 1,0 1,0
!
10 0,5 1,4 1,4 1,4 1,4
Ay Ay e
— — 1 +
Sy 0547 -+ 1,0 1,6 — 0’01(5 _ m)/l 1,6 1,35+0,05m 1,6
0547 0254, | 2,0 1,8 —0,02(5—m)A L8 1,3+0,1m 1.8
11 0,5 1,45+0,04m 1,65 1,45+0,04m 1,65
g ? 0’5<f? ? T—:[ 1,0 1,8+0,12 2,4 1,8+0,12 2,4
_= . in — B ) + ) m ) B + ) m )
1 o T ]
054, | 0.547, | | 1.5 2,0+0,25m + 0,14 - - -
2,0 3,0+0,25m + 0,14 - - -
[Ipumedvanus
1 /151 TUTIOB ceueHUi 5 —7 mpH MoACYeTe 3HAUCHUM Af/A\ IO BEPTHKATBHBIX 3JICMEHTOB MOJIOK HE CIIEAYET YUUTHIBATh.
2 Jlns TUTIOB CeYeHUH 6 —7 3HA4YEHU 775 CIeAyeT MPUHIMATh PaBHBIMH 3HAYCHHAM 77 JUIS THIA 5 TIPU TeX XK€ 3HAYCHUAX A Aw.
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Tab6nuna 1.3 — KodpduuneHTsl yCTOHUNBOCTH @.NPH BHELIEHTPEHHOM CKATHUCIIJIOIIHOCTEHYATHIX
cTep:KHel B IJIOCKOCTH JeliCTBUSI MOMEHTA, COBNAAAIONIEN ¢ IJIOCKOCTHI0 CHMMETPHH

VYcnosnas 3HaueHne @, NPU IPUBEACHHOM OTHOCHUTEIHFHOM SKCIEHTPUCHTETE /Mef
THOKOCTh
E 0,1 0,25 0,5 0,75 1,0 1,25 1,5 1,75 2,0
0,5 967 922 850 782 722 669 620 577 538
1,0 925 854 778 711 653 600 563 520 484
1,5 875 804 716 647 593 548 507 470 439
2,0 813 742 653 587 536 496 457 425 397
2,5 742 672 587 526 480 442 410 383 357
3,0 667 597 520 465 425 395 365 342 320
3,5 587 522 455 408 375 350 325 303 287
4,0 505 447 394 356 330 309 289 270 256
4,5 418 382 342 310 288 272 257 242 229
5,0 354 326 295 273 253 239 225 215 205
5,5 302 280 256 240 224 212 200 192 184
6,0 258 244 223 210 198 190 178 172 166
6,5 223 213 196 185 176 170 160 155 149
7,0 194 186 173 163 157 152 145 141 136
8,0 152 146 138 133 128 121 117 115 113
9,0 122 117 112 107 103 100 098 096 093
IIpooonsicenue mabauyor /1.3
VenoBHast 3HayeHne Qe MPH MIPUBEICHHOM OTHOCHTEIBHOM HKCLEHTPUCUTETE Mief
THOKOCTh
E 2,5 3,0 3,5 4,0 4,5 5,0 5,5 6,0 6,5
0,5 469 417 370 337 307 280 260 237 222
1,0 427 382 341 307 283 259 240 225 209
1,5 388 347 312 283 262 240 223 207 195
2,0 352 315 286 260 240 222 206 193 182
2,5 317 287 262 238 220 204 190 178 168
3,0 287 260 238 217 202 187 175 166 156
3,5 258 233 216 198 183 172 162 153 145
4,0 232 212 197 181 168 158 149 140 135
4,5 208 192 178 165 155 146 137 130 125
5,0 188 175 162 150 143 135 126 120 117
5,5 170 158 148 138 132 124 117 112 108
6,0 153 145 137 128 120 115 109 104 100
6,5 140 132 125 117 112 106 101 097 094
7,0 127 121 115 108 102 098 094 091 087
8,0 106 100 095 091 087 083 081 078 076
Oxonuanue mabauywt /1.3
VYcnoBHas
HGKOCTD 3Ha4YeHue @, IPU NPUBEACHHOM OTHOCHUTEIIFHOM 3KCUEHTPUCUTETE Mief
E 7,0 8,0 9,0 10 12 14 17 20
0,5 210 183 164 150 125 106 090 077
1,0 196 175 157 142 121 103 086 074
1,5 182 163 148 134 114 099 082 070
2,0 170 153 138 125 107 094 079 067
2,5 158 144 130 118 101 090 076 065
3,0 147 135 123 112 097 086 073 063
3,5 137 125 115 106 092 082 069 060
4,0 127 118 108 098 088 078 066 057
4,5 118 110 101 093 083 075 064 055
5,0 111 103 095 088 079 072 062 053
5,5 104 095 089 084 075 069 060 051
Ipumeuanus
13Hauenns ko3pPuNEHTOB @, B Tabauie yBeixudensl B 1000 pas.
23HaueHus @, CIeayeT NIPUHUMATh He OoJiee 3HAYCHUH @.
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Tab6nuna /4 — KodpduuneHTsl YCTOHYNBOCTH @ IPH BHELIEHTPEHHOM CKATHH CKBO3HBIXCTeP:KHei
B IUIOCKOCTH 1€ CTBUSI MOMEHTA, COBNAAAI0NIEN € MJIOCKOCTHIOCHMMETPHH

VcnoBnas
MpHBeIeHHAS 3HaveHHe @, IPU OTHOCUTEILHOM IKCICHTPUCHUTETE M
TUOKOCTh 0,1 0,25 0,5 0,75 1,0 1,25 1,5 1,75 2,0
j. ef
0,5 908 800 666 571 500 | 444 400 364 333
1,0 872 762 640 553 483 431 387 351 328
1,5 830 727 600 517 454 | 407 367 336 311
2,0 774 673 556 479 423 381 346 318 293
2,5 708 608 507 439 391 354 322 297 274
3,0 637 545 455 399 356 324 296 275 255
3,5 562 480 402 355 320 294 270 251 235
4,0 484 422 357 317 288 264 246 228 215
4,5 415 365 315 281 258 237 223 207 196
5,0 350 315 277 250 230 212 201 186 178
5,5 300 273 245 223 203 192 182 172 163
6,0 255 237 216 198 183 174 165 156 149
6,5 221 208 190 178 165 157 149 142 137
7,0 192 184 168 160 150 141 135 130 125
8,0 148 142 136 130 123 118 113 108 105
Ilpooonscenue mabauywl /1.4
YcaoBHas
3HaueHHE @, IPH OTHOCHTEILHOM KCIIEHTPUCUTETE M
MPUBEICHHAS
rHOKoCTE 2,5 30 | 35 4,0 45 5,0 55 | 60 6.5
Ao
0,5 286 250 222 200 182 167 154 143 133
1,0 280 243 218 197 180 165 151 142 131
1,5 271 240 211 190 178 163 149 137 128
2,0 255 228 202 183 170 156 143 132 125
2,5 238 215 192 175 162 148 136 127 120
3,0 222 201 182 165 153 138 130 121 116
3,5 206 187 170 155 143 130 123 115 110
4,0 191 173 160 145 133 124 118 110 105
4,5 176 160 149 136 124 116 110 105 096
5,0 161 149 138 127 117 108 104 100 095
Oxonuanue mabauywi/].4
YcmoBHas
NpPHBEICHHAS 3HaueHHE @, MPU OTHOCUTEIHLHOM IKCIIEHTPUCUTETE M
rHOKocTe 7.0 8,0 9,0 10 12 14 17 20
l ef
0,5 125 111 100 091 077 067 058 048
1,0 121 109 098 090 077 066 055 046
1,5 119 108 096 088 077 065 053 045
2,0 117 106 095 086 076 064 052 045
2.5 113 103 093 083 074 062 051 044
3,0 110 100 091 081 071 061 051 043
3,5 106 096 088 078 069 059 050 042
4,0 100 093 084 076 067 057 049 041
4,5 096 089 079 073 065 055 048 040

IIpumeuanusda
1 3naveHus: ko3pPUIMEHTOB @. B Tabauie yBenuuensl B 1000 pas.
2 3HaueHHs @e CIEAYeT IPUHUMATh He 0oJee 3HAYCHUH (.

119



CII16.13330.2017
Tabonuna J.5 —[IpuBeneHHBbIe OTHOCUTEIbHBIE IKCHEHTPUCUTETHI Hof IS BHEHEHTPEHHO CHKATHIX
CTepskHel ¢ MapHUPHO ONEPTHIMH KOHIAMH

3HaUYCHUE M AIPU Mief,1, PABHOM
Omops! 2

MOMEHTOB 0,1 0,5 1,0 1,5 2,0 3,0 4,0 5,0 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
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 | o,10 | 0,10 | 0,10 | 0,10 | 0,15 | 0,18 | 0,40 | 1,25 | 3,00 | 11,40
0,10 | o,10 | 0,10 | 0,10 | 0,10 | 0,10 | 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 | 1,88 | 2,75 | 3,72 | 5,65 | 8,60 | 18,50
0,10 | 0,17 | 0,38 | 0,58 | 0,80 | 1,33 | 2,00 | 2,77 | 4,60 | 7,40 | 17,20
0,10 | 0,14 | 0,32 | 0,49 | 0,66 | 1,05 | 1,52 | 2,22 | 3,50 | 5,90 | 15,40
0,10 | 0,10 | 0,26 | 0,41 | 0,57 | 0,95 | 1,38 | 1,80 | 2,95 | 4,70 | 13,40
0,10 | 0,16 | 0,28 | 0,40 | 0,52 | 095 | 1,25 | 1,60 | 2,50 | 4,00 | 11,50
0,10 | 0,22 | 0,32 | 042 | 0,55 | 095 | 1,10 | 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 | 840 | 18,50
0,10 | 0,27 | 0,55 | 0,84 | 1,15 | 1,75 | 2,43 | 3,17 | 4,80 | 7,40 | 17,20
0,10 | 0,26 | 0,52 | 0,78 | 1,10 | 1,60 | 2,20 | 2,83 | 4,00 | 6,30 | 15,40
0,10 | 0,25 | 0,52 | 0,78 | 1,10 | 1,55 | 2,10 | 2,78 | 3,85 | 5,90 | 14,50
0,10 | 0,28 | 0,52 | 0,78 | 1,10 | 1,55 | 2,00 | 2,70 | 3,80 | 5,60 | 13,80
0,10 | 0,32 | 0,52 | 0,78 | 1,10 | 1,55 | 1,90 | 2,60 | 3,75 | 5,50 | 13,00

0,10 | 0,40 | 0,80 | 1,23 | 1,68 | 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 | &,13 | 18,00
0,10 | 0,40 | 0,75 | 1,13 | 1,55 | 2,30 | 3,05 | 3,80 | 5,30 | 7,60 | 17,50
0,10 | 0,40 | 0,75 | 1,10 | 1,55 | 2,30 | 3,00 | 3,80 | 5,30 | 7,60 | 17,00
0,10 | 0,40 | 0,75 | 1,10 | 1,50 | 2,30 | 3,00 | 3,80 | 5,30 | 7,60 | 16,50
7 0,10 | 0,40 | 0,75 | 1,10 | 1,40 | 2,30 | 3,00 | 3,80 | 5,30 | 7,60 | 16,00

AN A W= N R WD R, R WD =S R WD

Obosnauenus, npunsimole 6 mabauye J1.5:

M, A M,
m, =p—. . §=""2
s =My W, M,
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Ko3dduuueHT CumaAiisi pacyera Ha yCTOHYUBOCTH
CHKATBIX CTEP:KHEHl OTKPBITOr0 CeYeHUs

1 KosdpdbuuueHT Cmax U1s cedeHuid tumnoBl, 2, 3, mpUBENEHHBIX HAa PUCYHKAX B
tabmuie /1.6,caenyer BEIYUCIATH 10 popmyIie

5 S=4p/
Coax = , 1) rae B=1+2(B/p)e,/h),
2
1+5B+\/(1_(;B)2+16(a_2j y=8w+0,156ltii/(Ah2l
U

(A.2)
= ax/h — OTHOUICHNE PACCTOSHUS dx MEKIY LICHTPOM TSDKECTH U IIEHTPOM U3Truba
CEUEHHUs K BBICOTE CeueHus 4;
ex = M.,/N— SKCIECHTPUCUTET MPHJIOKEHHUS CYKUMAIOIECH CHIIBI OTHOCHTEJBHO OCH X - X,
MPUHUMAEMBII cO CBOUM 3HaKOM (B Tabmuie J[.6npuBeeH co 3HAKOM «ILTIOCY);
A — miomaas CeYeHHUs.
p= (Ie+1) | (AW) + o5
@ = Ilo /(I,h*)— 31€Ch I - CEKTOPHANBHBI MOMEHT MHEPIUM CEUEHMUS;
I, = (k/3) 2bit — MOMEHT MHEpPLIMH CEeYEeHHs P CBOOOIHOM KPYdEHHH,
bi W t; —lIMpUHA W TOJIIMHA JIMCTOBCOOTBETCTBEHHO, OOpa3yOIMX CEueHHeE,

BKJIIOUasi CTeHKY;k= 1,29— 1711 IByTaBpOBOTO CEYEHHsI C IBYMSI OCSIMU CUMMETpHH; k= 1,25—
JUISl TBYTaBPOBOTO CEYEHUS C OJTHOM OChbIO cuMMeTpuu; k=1,20 — 11711 TaBpOBOTO CEUCHHUsI, k=
1,12— nys mBennepHoro (I1-o6pa3Horo) ceueHus.

2 KoappUuImeHT cimqx ipu pacuére Ha yCTOMYMBOCTE CTepxkHS [1-00pa3Horo ceueHus Ha
HEHTpajabHOE cxkaThe(Tur 4 mpu 0003HAYEHUAX, NPUHATHIX B Tabmune J.6,u 1,>[;) cremgyer
BBIUUCIATH 110 popmynie ([.1) mpuex=0 u f=0 (torma B = 1), yuuTeIBas mpu 3TOM, YTO

A=ht(2+ n);

w=trP* B2 n)/[12(6+ )] =A P’ B+2 n)/[12 (6 + N2 + n)];

L=htb* (6+m)/12=Ab° (6+n)/[12 2+ n)];

L=t (12 )/ [3Q+n]=4r¥ 1+21)/[3 2+ n)].

3 KoappuuueHt cmax Tpu pacuére Ha YCTOWYMBOCTH CTEPIKHS IIBEIJIEPHOTO CEUCHUS
(tun 5 mpu 0003HAYEeHUSIX, NMPUHATHIX B Tabmuue /.6, u I,>1, ), cieayeT BbIUUCIATH 110

dopmyue (11.3)
o = 2 G )

2
1+5+\/(l—5)2+16(ayJ
ul b

rae o = 4p/u;
u = 8w+ 0,1561,4°/(Ab%) + 7;
a = a,/b —OTHOUIEHNE PaCCTOSHUS @)y MEXKY IEHTPOM TSKECTH U LIEHTPOM
u3ruba cedeHus K HMMpuHe ceueHus b — cm. Tabmuny /1.6;

ay=4mb(3n; +1) [+ 1) 671 +1)];

p= (L+L) / (4b°) + o7

I;= 0,372bit ; bi ¥ ti— COOTBETCTBEHHO IIMPUHA ¥ TOJIIMHA JHCTOB,

00pa3yromux ceYeHue;

o=1, /| (I:b*) — cm. Tabmuy J1.6.

IIpu sTOM:

A = htw(2n+ 1);

To= mitwh’b> B +2) / [12 (611 +1)];

L =2n1tw hb’b> (02 + 2,50+ 1)/ Qi+ 1%

I=th* (61 +1)/12.
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DopMyITbl TS OTIPENIENICHUS @, @ ¥ [ WU UX 3HAYCHHS NTpHUBEICHBI B Tabmue /1.6.

Tabnuna 1.6 — Koopduunentsl @,0,

CeueHne
THII cxema @ a B
1 y
) 0,25 0 0
N =
$ a
e
x oﬂ# s
m‘\
| S
y
2 ) N
& - I, I.h —Lh, ITo popmyre (0K.12)
-~ L 2 npunoxerus JK
] I I,h
X X y y
o =
<
y
3
0 hl To xe
h
4
3+2n 4(3+n) 0
— A S A
Nl J= (6+1) 2+m(6+n)
‘ =
yl
b
5 y
L mBn+2) 4B, + 1) 0
| 2
(6r, +1) (2, +1)(617, +1)
)
J
Obo3snauenus, npunsamole ¢ mabauye /1.6 :
1II/I [2* MOMEHTBI HHEPIIUU 60JTl>Ll_leFO U MCHBLIETO IMOSACOB COOTBETCTBEHHO OTHOCUTEJIIBHO OCH CUMMETPUU
CeyeHus y-y.
n=btw/htr, m=btr/hty, 20etw— morwuna cmenKu, tr — MOIUWUHA NOJIOK.

4 Pacyer Ha YCTOHYMBOCTb BHEIICHTPEHHO C)KATBIX JIEMEHTOB JIBYyTaBPOBOT'O CEUEHUS
C IBYMsI OCSIMH CUMMETPHH, HETIPEPHIBHO TOKPETIIICHHBIX BJIOJb OJHOHW U3 MOJIOK (PUCYHOK
J.1), cnegyet BoinoaHATh o (opmyine (111), B koTopoir KOIPPUIUEHT ¢ = Cpmax CEAYET
BBIYHCIIATH 1O (hopmyIie

122



CIT 16.13330.2017
1+1./1,+a/9.87

1+4[(2 +i2)/ W +e /h]

(A4

Cmax =

Pucynok /1.1 — Cxema ceyeHHsI Y1eMEHTA, MOAKPENJIEHHOT0 BI0Jb MOJKH

Koaddumuent o cnenyer onpenensats o popmyie (0K.4) npunoxenus XK.

[Ipu ompeneneHun o 3HAYEHUE [,CIEAYCTIPUHUMATH PABHBIM PACCTOSHUIO MEXIY
CCUCHUSMH DJIEMEHTa, 3aKPEIUICHHBIMH OT IIOBOPOTa OTHOCHTEIBHO TIPOJOIBHONH OCH
(paccTosiHEE MEXKIY y3JIaMH KPEIUICHUS CBSI3€H, PaCIOPOK U T.I1.).

OKCHEHTPUCUTET ey = My/N B hopmyiie (/1.4) cuurtaercs Mo0KUTEIBHBIM, €CJIA TOUKA
MPWIOXKEHUSI CHJIBI CMEIIEHa B CTOPOHY CBOOOJHOM TIOJIKH; [UJISl ILIEHTPATIbHOCKATHIX
3J€MEHTOB ey = ().

IIpu ompeneneHun ex 3a pacdeTHbII MOMEHT My clieqyeT NpPUHHUMAaTh HauOOJbIIUI
MOMEHT B IIpeJiesIaX pacueTHOM JUIMHBI [of 3JIEMEHTA.

Hpuiaoxenune E

Koappuuuentsl 1 pacyera 3jeMEHTOB KOHCTPYKIHUH
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C Y4éTOM pa3BUTHSl IJIACTH4YeCKHUX Aedopmanuid

Taonuma E.1

— Koappuumenrsl cx.cpn

HawnGonbimme
Tun Cxema ceueHUs A 3HaYeHUs K03(DHUITHEHTOB
CEeYeHHUs _r Cx cy n npu
A, M, =0
‘ ‘ y 0,25 1,19
y
A
= ! 0,5 1,12
I ‘ o 1,47 1,5
X X X110 1,07
1 -
A, | 2,0 1,04
y y
0,5 1,40
y
2 x— + —x 1,0 1,28 1,47 2,0
7
A4, L
| y\0=5Af 2,0 1,18
0,25 1,19 1,07
y
= 0,5 1,12 1,12
3 | 1,5
o I 1,0 1,07 1,19
0,54
‘ A4 2,0 1,04 1,26
y
0,5 1,40 1,12
'y A4,
X x 1,0 1,28 1,20 2.0
’ |
2,0 1,18 1,31
0925Af ‘ y OaSA w
a) 'y 0) ¥
5 X— o x X - 1,47 1,47 a)2,0
6) 3,0
\y y
Oxkonuanue mabauywvl E.1
HawuGonbime

Tun
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CEeUCHUA Af Cx cy n Ipu
— M, =0
AW
0,25 1,04
A, v
0,5 1,07
[ DN 1,0 1,12
0,54 0,54,
\ Y 2,0 1,19
Jy
X@ x . 1,26 1,26 LS
7 y
a 0
oy 4 9,
X— 1T — X
\ X _ 1 — X
8 y A, ly - 1,60 1,47 a) 3,0
P4 J 6) 1,0
X— 17 X
‘ X - — X
y y
a) 0) 0,5 1,07
'y A, Iy
xl»ﬂ»—x xl; fizl X 1.0 1,60 1.12 a) 3,0
9 | | 0) 1,0
y 054, Iy
2,0 1,19
* TIpu My 0 cieqyeT NpUHUMATh 1 = 1,5, 33 MCKIIFOYEHHEM CEYEHHs THIIA 5 a), JUId KOTOPOro 7= 2, U Tuna 5,0),
JUIL KOTOpOTO 1= 3.
IIpumeuanusa
1Koa¢hduimeHTs! A1 TpOMEXYTOUHBIX 3HAUCHUH A//AwCleNyeTonpenenaTh TMHEHHON HHTePIOISIHCH.
2 3HauyeHue Ko3PHUITMCHTOB Cx, CyCIICAYET MPUHUMATh He 6onee 1,15y, rae y - koapdUIHeHT HaIe)KHOCTH 10
HarpysKe, OlpeeNsieMblil KaK OTHOILICHHE PacIETHOTO 3HAYEHHS SKBHBAIICHTHOH (110 3HAYCHHUIO U3THOAIOIIEro
MOMEHTA) HArpy3KH K HOPMAaTHBHOMY.

Tadonuna E2 — Koappuuuentol a1, a2, a3 st pacyera Ha U3rud NpsiMoyroJbHBIX IUIUT, ONEPThIX
MO YeThIpeM M TPeM CTOPOHaAM

Ipu b/a

[Tt 0 11 12 1,3 1,4 1,5 1,6 1,7 1,8 1,9 2,0 >0

OmnepTeie

o o1 || 0,048 0,055 0,063 0,069 0,075 0,081 0,086 0,091 0,094 0,098 0,100 0,125
YeThIpEM

CTOpOHAM
o | 0,048 | 0,049 | 0,050 | 0,050 | 0,050 | 0050 | 0,049 | 0048 | 0,048 | 0047 | 0,046 | 0,037
Oneprhie Mpu a;/d;
110 TpeM 0,5 0,6 0,7 0,8 0,9 1,0 1,2 1,4 2,0 >2
CTOpOHAM

a3 | 0,060 0,074 0,088 0,097 0,107 0,112 0,120 0,126 0,132 0,133

Obo3nayenus, npunamole 8 madauye E.2:
b — JUITMHHAs CTOPOHA; ¢— KOPOTKasl CTOPOHA; d;— IJIMHA CBOOOJHON CTOPOHBI; ¢ — ININHA CTOPOHBI, IEePHEeHINKYIIPHOI K CBOOOTHON.

IIpuniaoxenne 7K
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Koy¢ppuumenr ycroitumBocT mpu usrude ¢

K1 Kosbdumment ¢, pans pacuéra Ha yCTOWUHMBOCTHU3TUOAEMBIX SIEMEHTOB
JIByTaBPOBOT'O, TABPOBOT'O U HIBEJUIEPHOTO CEUEHUS CIENYET ONMPEACsITh B 3aBUCUMOCTU OT
pAcCTaHOBKM CBsI3€H, pAacKpeIUIAIOIIMX CKaThli  I0AC, BHUJA HAarpy3ku M MecTa ee
npuioxenus. [Ipu aToM npeamnonaraercs, 4To Harpy3Kka ASWCTBYET B INIOCKOCTH HAaUOOJIbIIeH
XKeCTKOCTH ([:>1y), a OIIOPHbIE CEUYEHUS 3aKPEIJIEeHbI OT OOKOBBIX CMELIEHUH 1 TOBOPOTA.

K.2 ns OGankd W KOHCOJHM JBYTaBPOBOTO CEUEHHUS C JIBYMS OCSIMH CHMMETPHH
KO3 QULHEHT @pcaenyeT IPUHUMATh PAaBHbBIM:

npu ¢1< 0,85

= Q15 (CK.1)

pu ¢1> 0,85

o =0,68+021¢ <1, (K.2)

IJie 3HAaUE€HUE @1 CIEeIyeT BBIYUCIATH MO hopmyIe
2
1
o=y | oK)
x \Nef y
rne y— ko3 durment, BeraucseMblil coriaacHo Tpedoanusm XK.3;
h — 1oyiHas BBICOTA CEYEHMS IPOKATHOI'O IByTaBpa UM PaCCTOSIHUE MEXKAY OCSIMU IOSICOB
(MaKeToB MOSICHBIX JINCTOB) COCTABHOI'O JIBYTaBpa;
ley— pacu€THas JuIMHA OANKK WIM KOHCOJIH, OIpesesisiemMas coriaacHo 8.4.2.

K.3 3nauenue koddpdunmenra B popmyne (2K.3) creayer BEUUCIATH IO GopMyiamMm
tabuun JK.1 u JK.2 B 3aBUCMMOCTH OT UKcia 3aKpEIICHUM CXKaToro mosca, BUjaa Harpy3ku u
MecTa e€ MPUIIOKEHUS, a TAaKXkKe OT KO3 UIMEHTA @, PaBHOTO:

a) JUIs IPOKATHBIX ABYTaBPOB

2

o= 1,54i lif , (K.4)
I\ h
r7e /— MOMEHT UHEPIUH ITPU CBOOOIHOM KPYUEHUH, ONPEEIIIEMBbII COMIACHONPINIONKEHHIO/];
h — monHasi BBICOTA CEUEHUS;
0) JUIs COCTaBHBIX JIBYTaBPOB U3 JIMCTOB CO CBAPHBIMU WM (PPUKIIMOHHBIMU MOSICHBIMU
COEIMHEHUSMU

y

2
Lyty 14 %
w, )by

I7le JUIS CBapHBIX JIBYTaBPOB U3 TPEX JUCTOB!
tf W by— TONIIMHA U IIMPHUHA NTOsica OaNKY;

h — paccTosiHHE MEXIY OCSMH TOSICOB;

a=0,5h;

{ — TONIMHA CTEHKHU (f = ty);

JUISL COCTaBHBIX ABYTaBPOB C (PUKIIHOHHBIMU MOSICHBIMH COCTUHEHUSIMU:

ty— cyMMapHasi TOJILIMHA JIUCTOB MO0sIca U MOJIKU MOSCHOTO YTOJIKa;

by— mmMpuHa JTUCTOB M05CA;

h— paccTosiHiE MEXy OCSIMHU aKETOB MOSCHBIX JIMCTOB,;

@ — MUPUHA BEPTHKAIFHON TIOJIKH MOSICHOTO YTOJIKA 332 BEIYETOM TOJIIIMHBI €T0 TIOJIKH;

{ — cyMMapHasi TOJIIIIMHA CTEHKU U BEPTHKAJIBHBIX MOJIOK HOSCHBIX YTOJIKOB.

Ecin nHa ywactke Oanku [omiopa M, 10 CBOEMY OUYEPTAHUIO OTIMYAETCS OT
npuBeA¢HHbIX B Tabmuue XK.1, To Jomyckaercs 3HaYeHHE Y ONpeNeIATh Mo GpopMmyiaM s
HanOonee OJM3KOM MO OYepTaHHIO BIIOpsl My, B KOTOPYIO MOXeT OBbITh BIIMCaHA
(bakTryeckas 3Mopa.

Benygasx, korgjaykoHcosn Gallki CKaTbli MOsC 3aKperiéH 0T GOKOBOTO MepeMeeHUs
B KOHIIE WJI TI0 €€ JUTMHE, 3HAaYCHUE |/ TIPUHUMAETCS PaBHBIM:

3

a =8 : (OK.5)
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IpU  COCPEIOTOYCHHOM Harpyske, MPHIOKEHHONM K pacTSIHYTOMY IOSICYy Ha KOHIIE
KoHcONHU, ¥ = 1,75y, T/Ae 3HaueHue i CcleAyeT NPUHUMATh COTJIACHO MPUMEYAHHIO K
tadmmie K.1;

B OCTAJIbHBIX CIIyYasx — KaK JIJIsl KOHCOIH 0€3 3aKpeTlICHHM.

K.41nsapa3pe3HoibankuaByTaBpOBOTO CEYCHUS C OJTHOM OChI0 CHMMETPHUH (PUCYHOK
K.1) koaddunmenT gpcaenyer omnpeaensarts mo tadnuue JXK.3, rie 3HaYCHuI @1, U 1
CJIETyeT BBIYUCIATH IO (hOpMYyIIaMm:

I, 2hh, E
B ke
TR (K-6)
x Y ¥
I 2hh, E
y 2
O SN
IR
I
ne_t1 (K 8)
I, +1,

B popmymax (0K.6) — (0K.8) o603HaueHO:
Wa - K03 huImeHT, BeYuCIsieMblil o gpopmyie

Wa= (B +VB* + C)D ; (CK.9)

h — paccTosiHEE MEKIY OCSMHU TI0SICOB;
hi 1 hy — paccTosiHAE OT IIEHTPA TSHKECTU CEUEHHUS 0 OCH 00Jiee Pa3BUTOIO U MEHee
Pa3BUTOrO MOSICOBCOOTBETCTBEHHO;
lor— pacuéTHas JUTMHA OAITKH, OTpeelisieMast CoriacHo 8.4.2;
Ii u h— MOMEHTBI UHEPIIMH CeUeHUs 0oJiee pa3BUTOIO U MEHEE Pa3BUTOIO IOSICOB
OTHOCHUTCJIbHO OCHU CUMMETPUU CCUCHU A OaJIKi COOTBETCTBEHHO.
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Tab6numa XK.I — KodddunueHnt y a5 6ajJ0K IBYyTABPOBOI0 ceYeHHUs C ABYMS OCAMHM CUMMETPHH

128

Hucmo Bun Harpysku B Omopa My IMosc, Koaddurment y npu 3Ha4CHUIX
3aKpeIUICHUI MPOJIETE Ha y4acTke s K KOTOPOMY
C’KaToro Imosca MPUIIOKEHA 0,1 <a<40 40 <a< 400
B IPOJICTE Harpy3ka,
Be3 3akperuieHui CocpenoTodyeHHas
CoxaTsblit 1,75+ 0,09 | 3,3+0,053¢-4,5107c2
l,=1 Pactanytsiit | 5,05+0,09a¢ | 6,6 +0,053c-4,5-105c7
PaBaomepHO
pacmpeseneHHas CokaThlit 1,60 +0,08a | 3,15+0,04c-2,7-107c2
L,=1 Pactsmyteiit | 3,80 + 0,08 | 5,35+ 0,04 -2,7-105¢7
JIBa u Oouee, nensmue | Jlrobas
nposet / Ha paBHbIC Jlro6oit 2,25+ 0,07 3,6 +0,04a-3,510702
4acTu Zef
[
OnHoO B cepeainHe CocpenoroueHHas
B CepeanHe Zf JIro6oit 1,75y
[
CocpenoroueHHas
B YETBEPTHU CxaTbIit 1,14y
lef Pactanytbiit 1,60
Z yT ,0U
PaBHOMepHO
pacnpeaeneHtas / CoxaTbiit 1,14y
[ of PactanyTsiit 1,301

[

IIpuMeuanue— 3HaueHHE | CIeAyeT IPUHUMATh PABHBIM ¥ TIPHU JABYX U 0oJiee 3aKpEIUICHUSIX C)KAaTOro 1osica B MpoJIeTe.




CIT116.13330.2017

Tadonuna XK.2 - KodpduuueHnt y nist :KeCcTKO 3aeJaHHBIX KOHCOJIeii JByTaBPOBOTO Ce4eHHsIC ABYMSI
0CSIMH CHMMeETPHH

Iosc, x koTopoMy KoadduiueHt y npu oTCyTCTBUM 3aKpeTIeHUI
Bun narpysku IpHUI0XKEHa C)KaToro Mosica ¥ Npu 3HAYCHUAX o
Harpyska 4 <0528 28 <a< 100
CocpenoToueHHas PacTamryTorit 1,0+ 0,16x 4,0+ 0,05
Ha KOHILIE KOHCOJIU Coxatplii 6,2+0,08c 7,0+ 0,05
PaBHOMEpPHO PacTanyThIi 142 Ja
pacupenenéHHas
b,
y
' 'Qf
— )
=
X X
= t
=
N

Pucynok K. 1- Cxema IByTaBpOBOI'O CEUCHUS C OJTHON OChIO CHMMETPUU

Tadonuna X3 — Koapduuuenr ¢,

Cxxartslii mosic Koaddumuent ¢» npu 3HaueHun ¢
1o 0,85 cBoire 0,85
Bonee pa3BuTsIit o<1 n l=n
021+ 0,68( + j <1
» P
MeHnee pa3BHTHIN ) 0,68 +0,21¢< 1

K.5 3nauenusB, C u D B popmyne (K.9) cnenyet onpenensates no tadmumamK.4 u XK.5
B 3aBHCUMOCTH OT KO3(PPHUIHEHTOB:

S=n+0,7345; (OK.10)
u=n+1,145p, (K.11)
b, b, b Y
p=2n-1) {0,47-0,035 m 1+7—0,O72 " }; OK.12)

2

2
l,
n=(1-n) 9,87n+0,385;—f(‘7f] LOK.13)

rae 3HaueHus n, bi, h, b, l,;cnenyer IpUHUMATH COTJIACHO HACTOSIIEMY PUIIOKEHUIO, a
I; — cornacHo npuioxenuto 1.

Koaddurment o B Tabnuie XK.5 crnemyer onpenensats no popmyne (K.4).
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Taonuna X4 -—Kodppunnent B

Koadpduiment B npu Harpyske

CxeMa ceueHUsI U MECTO

COCPENOTOUEHHON PaBHOMEPHO Beo13biBarorueit
MIPUI0XKEHHS Harpy3Ku N N
B CEepeIMHE MpoJieTa pacrpeeneHHoH YHUCTBINA U3rHO

1-6 1 B

_‘_
& 51 1 i
L ’

.|_

Taonuma XK.5-Koyppunuentsr C u D

Koaddumuent C npu ceyennun
Bun Harpysku re—— TaBpoBOM Koaddurnuent D
(n<0,9) (n=1,0)
CocpenoTodyeHHas B cepeliHe poJieTa 0,3307 0,0826 3,265
PaBHOMEpHO pacmpesenieHHas 0,4817 0,1202¢ 2,247
Bri3biBaromast YuCThIA U3ru0 0,1017 0,0253 4315

K.6 Jlns nByraBpoBoro ceuenuss npu 0,9 <n< 1,0 kosddunuent y,crnemayer
ONpeAeNaTh JUHEWHON HHTEpPHOJsALUUell MEXIy 3Hau€HUSMHU, MOJYyYEeHHBIMH MO (opmyse
(232) nns nByTaBpoBoro ceuenus npu #n=0,9 u 1a TaBpoBoro npu n = 1.

Jl1st TaBpOBOTO CEUEHHUs MPHU COCPEAOTOUEHHOM WM PaBHOMEPHO pacIpe/lelIeHHON
Harpy3ke U a< 40 kosddunments! v, cineayet ymHoxkath Ha (0,8 + 0,004 ).

B Oankax ¢ MeHee pa3BUTHIM CKaThIM mosicoM ipu n> 0,7 u 5 <ler/ br< 25 3HaueHue
Kod(p¢umeHTa ¢ HeoOXOaUMO yMeHblIaThb yMHOXeHueMm Ha (1,025 — 0,015 [/ b2) m
cleayeT MpUHUMATh Mpu 3ToM He Oonee 0,95. 3naueHus lo / bo> 25 B Takux Oankax He
JIOTTYCKaOTCA.

K.7 Hnsa 6anku mIBEIEPHOro ceueHus: KodpUIUEHT @pCiielyeT IPUHUMATD
paBHBIM@p = 0,7 @1, TAE @icaenyeTonpeneniaTh Kak AIS0aJoK JBOSIKOCUMMETPUYHOTO
JIByTaBPOBOT'O ceueHus:, ucnoib3ys popmynsl (K.3) u (K.4), rne 3navenus L., [, I, cnenyer
NPUHUMATH I IIBeJUIepa.
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IMpuaoxenne U

Kod¢ppuuuenrnol pacueTHoM IJIHHBLI [/ yYACTKOB CTYNEHYATHIX KOJOHH

N.1 KoapdunmueHnt pacy€THOW UIMHBI 1 IS 3alEMIEHHOTO B OCHOBAaHUU HUKHETO
y4acTKa OJIHOCTYNEHYATON KOJOHHBI CIeAYeT NPUHUMATh:

IIPU BEPXHEM KOHIIE KOJIOHH, CBOOOTHOM OT 3aKperuieHui, — 1o tadmwmme M.1;

MIPU 3aKPEIUICHUH BEPXHETro KOHIIA OT MOBOPOTa, HO BO3MOXKHOCTH €ro CBOOOJIHOTO
cMeleHus — o tabdiawmie 1.2;

MIPH 3aKPETUICHUHN BEPXHETO KOHIIA OT CMEIICHHUS 110 popMyIie

- \/uizw%l(ﬁ—n
=

B ) (H.1)
TAe f2 U 411 — KOdPGUIUEHTH PaCUETHON AITMHBI HUKHETO Y4acTKa KOJIOHHBI TIPU
Harpyskax Fi1 = 0 wuFf2 = (0 COOTBETCTBEHHO, OMNpEACIsIeMble TMPUH IMAPHUPHOM

ONMHMPAaHUUBEPXHEro KOoHIa 1o Tabnuie M.3, a mpu 3aKperuieHnd OT TTOBOPOTa
— notabiune 1.4.
B tabmunax U.1 — 1.4 o6o3HaueHO:

L] _ 1y

1= i n=-—,
ll ﬁ [2 Il 12
rae i, L, 1, [ — MOMEHTbI HUHEPIIMH CEYEHUI U AJTUHBI HUJKHETO U BEPXHETO
Y4aCTKOB KOJIOHHBI COOTBETCTBEHHO;

p= (F1+ Fy/ Fa.

N.2 Kospdumment pacu€THON IIMHBI £ 7S BEPXHETO Y4acTKa OJHOCTYIIEHYATOM
KOJIOHHBI BO BCEX CITydasiX CIEIyeT ONpeAesaTh 1o Gpopmyie

o=/ a<3. (n.2)

1.3 Koadhdpumment pacy€rHoit JUMHBI 41 0TS 3aIEMIEHHOTO B OCHOBAaHUHM HUKHETO
y4dacTKa JBYXCTYIEHYaTONW KOJIOHHBI (pucyHOK M.1,a) mpu ycloBUSX 3aKpeIJIEHUS] BEPXHETO
KOHIIa, YKa3aHHBIX B Tabnuuell.5, crnemyer onpenensTs 1o Gpopmyie

_ ﬂl/’lil+(ﬂ2/’1312+/'lri3xl+52)211/1m1 13

= 11548 ; (1.3)

1 2
tne pr=F1/F, [(ph=F/F; &=L/

Lml, tm2, Lm3 — KO PuImeHTsI, onpeaensemsie o tTadmaune W.5kak mis

OJIHOCTYIEHUYAThIX KOJIOHH 1o pucyHky 1.1,0,B,r);
Im= (Ll + L L)/ (I + ) —opuBenéHHOE 3HAUEHNE MOMEHTA MHEPIIUHU CEYCHHS ydacTKa

mHoM (I + ).

3necwy F1, F>, F3 — OpoAoibHbIE CUIIbI, MPUIOKEHHBIE K BEpXY HI)KHETO, CPETHETO U
BEPXHETO YYacTKOB KOJIOHH ¢ MOMeHTamu uHepumuli, L, I3 wu mmHamu [, b, [
COOTBETCTBEHHO.

[TpuBenéHHOE 3HAaYEHHE MOMEHTa WHEPLUU CEYeHMs] y4yacTka uMHOM (/2 + [3) Ha
pucynke U.1,0 cienyer ompeaensts o hopmyre

L= (Lh+L5G)/ (L+Dh).
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K
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: Iml
~
N 777777

Pucynox H.1 —Cxema AByXCTYINEHUATOH KOJOHHEI (2) M YCIOBHBIE CXEMBI 3arpy>KEHHUH
TIpH TIPIITIOKEHUU cui F1, F> 1 F3 COOTBETCTBEHHO K HIDKHEMY (0),

K cpenHeMy (B), K BepxHEMY (T) ydacTKam

1.4 KosunmeHTs! pacu€THOM UIMHBL: Lo IJTS1 CPETHETr0 y4acTKa ABYXCTYIIEHYATOM
KOJIOHHBI JUIMHOM /2 U 43 17151 BEPXHETO y4acTKa KOJIOHHBI JUIMHOM /3 clieyeT onpesensaTh 1o

dbopmynam:
w= !l a;
=/ <3,
[ I (F,+F.
e 0(2:—2 1( 2 3) :
LNL(R+F +F)
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Tadonuna U.1 — KoadpduuueHTsl pacueTHOI AIHHBI i1 VISl OAHOCTYNEHYATHIX KOJIOHH € BEPXHHUM KOHIIOM, CBOOOHBIM OT 3aKpenJeHui

CII 16.13330.2017

Pacuernas

ai Koa¢pdumment (1 npu 3Ha4eHUH 1
CXeMa
0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0 1,2 1,4 1,6 1,8 2,0 2,5 5,0 10,0 20,0
0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0
‘ EF 0,2 20 201 202 20 204 205 20 20 207 208 20 210 212 2,14 2,15 2,17 221 240 2,776 3,38
~ E 0,4 2,0 2,04 2,08 2,11 2,23 2,18 2,21 2,25 2,28 2,32 2,35 242 248 2,54 2,60 2,66 2,80 - - -
0,6 20 211 220 228 236 244 252 259 266 273 280 293 3,05 3,17 328 339 - - - -
- 0,8 20 225 242 256 270 283 296 3,07 3,17 327 336 355 374 - - - - - - -
~
1,0 20 250 2,73 294 3,13 329 344 359 374 3,87 40 - - - - - - - - -
1,5 3,0 343 3,77 4,07 435 461 486 505 - - - - - - - - - - - -
1 2,0 40 444 490 529 567 6,03 - - - - - - - - - - - - - -
2,5 50 555 6,08 656 7,00 - - - - - - - - - - - - - - -
F+F,
3,0 6,0 6,65 725 782 - - - - - - - - - - - - - - - -
Tabnuna 1.2 -KodpduuuenTsl pacueTHOI JJIUHBI L1 AJIA OTHOCTYNEHYATHIX KOJOHH ¢ BEPXHHM KOHIIOM, 3aKpeNJIeHHBIM TOJIbKO OT MOBOPOTA
Pacuernas a Koa¢ddument w1 npu 3HauYeHUH 1
CcXeMa
0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0 1,2 1,4 1,6 1,8 2,0 2,5 5,0 10,0 20,0
0 2,0 1,92 18 1,80 1,76 1,70 1,67 1,64 1,60 1,57 1,55 1,50 146 143 140 1,37 1,32 1,18 1,10 1,05
‘ E 0,2 2,0 193 1,87 182 1,76 1,71 1,68 1,64 1,62 1,59 1,56 1,52 148 145 141 1,39 133 1,20 1,11 -
/7777 0,4 2,0 1,94 1,88 1,83 1,77 1,75 1,72 1,69 1,66 1,62 1,61 1,57 1,53 1,50 148 1,45 1,40 - - -
S F 0,6 2,0 195 191 18 1,83 1,79 1,77 176 1,72 1,71 1,69 1,66 1,63 1,61 1,59 - - - - -
! 0,8 2,0 1,97 194 192 190 18 1,87 18 1,85 1,83 1,82 1,80 1,79 - - - - - - -
1,0 20 2,00 2,00 200 200 200 200 200 200 200 2,00 - - - - - - - - -
~ 1,5 20 2,12 225 233 238 243 248 2,52 - - - - - - - - - - - -
2,0 20 245 266 281 291 3,00 - - - - - - - - - - - - - -
f 2,5 2,5 294 317 334 3,50 - - - - - y y - y - y . - . -
3,0 30 343 3,70 393 4,12 - - - - - - - - - - - - - - -
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Tadonuna U.3 — KodypdpunueHTsl pacueTHO# JJIUHBI 412 ¥ L1 AJI51 OJHOCTYNEHYATHIX KOJIOHH € HENOBH)KHBIM INAPHHPHO-0NEPTHIM BEPXHUM KOHLOM

Pacuernas 12 Koaddummentst g2 v o1 ipu L2/ 11
cxema —=
Il 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0 1,2 1,4 1,6 1,8 2,0
Koapduuuent w2
0,04 1,02 1,84 2,25 2,59 2,85 3,08 3,24 3,42 3,70 4,00 4,55 5,25 5,80 6,55 7,20
0,06 0,91 1,47 1,93 2,26 2,57 2,74 3,05 3,05 3,24 3,45 3,88 4,43 4,90 5,43 5,94
0,08 0,86 1,31 1,73 2,05 2,31 2,49 2,68 2,85 3,00 3,14 3,53 3,93 4,37 4,85 5,28
0,1 0,83 1,21 1,57 1,95 2,14 2,33 2,46 2,60 2,76 2,91 3,28 3,61 4,03 4,43 4,85
0,2 0,79 0,98 1,23 1,46 1,67 1,85 2,02 2,15 2,28 2,40 2,67 2,88 3,11 3,42 3,71
0,3 0,78 0,90 1,09 1,27 1,44 1,60 1,74 1,86 1,98 2,11 2,35 2,51 2,76 2,99 3,25
0,4 0,78 0,88 1,02 1,17 1,32 1,45 1,58 1,69 1,81 1,92 2,14 2,31 2,51 2,68 2,88
0,5 0,78 0,86 0,99 1,10 1,22 1,35 1,47 1,57 1,67 1,76 1,96 2,15 2,34 2,50 2,76
1,0 0,78 0,85 0,92 0,99 1,06 1,13 1,20 1,27 1,34 1,41 1,54 1,68 1,82 1,97 2,10
Koappuuuenr pi1

fﬂ—<§ 0,04 0,67 0,67 0,83 1,25 1,43 1,55 1,65 1,70 1,75 1,78 1,84 1,87 1,88 1,90 1,92
~ I, 0,06 0,67 0,67 0,81 1,07 1,27 1,41 1,51 1,60 1,64 1,70 1,78 1,82 1,84 1,87 1,88
E 0,08 0,67 0,67 0,75 0,98 1,19 1,32 1,43 1,51 1,58 1,63 1,72 1,77 1,81 1,82 1,84
~ I 0,1 0,67 0,67 0,73 0,93 111 1,25 1,36 1,45 1,52 1,57 1,66 1,72 1,77 1,80 1,82
- ,l 0,2 0,67 0,67 0,69 0,75 0,89 1,02 1,12 1,21 1,29 1,36 1,46 1,54 1,60 1,65 1,69
1E 0,3 0,67 0,67 0,67 0,71 0,80 0,90 0,99 1,08 1,15 1,22 1,33 1,41 1,48 1,54 1,59
0,4 0,67 0,67 0,67 0,69 0,75 0,84 0,92 1,00 1,07 1,13 1,24 1,33 1,40 1,47 1,51
0,5 0,67 0,67 0,67 0,69 0,73 0,81 0,87 0,94 1,01 1,07 1,17 1,26 1,33 1,39 1,44
1,0 0,67 0,67 0,67 0,68 0,71 0,74 0,78 0,82 0,87 0,91 0,99 1,07 1,13 1,19 1,24
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Tadonuna U4 — KoapduuueHTbl pacueTHOMH JIMHBI 412 M 11 UISI OTHOCTYNEHYATHIX KOJIOHH C HeMOABMKHBIM BEPXHUM KOHIIOM, 3aKPeNICHHBIM OT IOBOPOTA

Pacuernas 12 Koaddumumentsrt g2 v o1 ipu L2/ 11
cxema —=
Il 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0 1,2 1,4 1,6 1,8 2,0
Koappuuuentuiz
JE 0,04 0,78 1,02 1,53 1,73 2,01 2,21 2,38 2,54 2,65 2,85 3,24 3,70 4,20 4,76 5,23
~ “ I 0,06 0,70 0,86 1,23 1,47 1,73 1,93 2,08 2,23 2,38 2,49 2,81 3,17 3,50 3,92 4,30
0,08 0,68 0,79 1,05 1,31 1,54 1,74 1,91 2,05 2,20 2,31 2,55 2,80 3,11 3,45 3,73
~| ||, 0,1 0,67 0,76 1,00 1,20 1,42 1,61 1,78 1,92 2,04 2,20 2,40 2,60 2,86 3,18 3,41
0,2 0,64 0,70 0,79 0,93 1,07 1,23 1,41 1,50 1,60 1,72 1,92 2,11 2,28 2,45 2,64
1F,’ 0,3 0,62 0,68 0,74 0,85 0,95 1,06 1,18 1,28 2,39 1,48 1,67 1,82 1,96 2,12 2,20
: 0,4 0,60 0,66 0,71 0,78 0,87 0,99 1,07 1,16 1,26 1,34 1,50 1,65 1,79 1,94 2,08
0,5 0,59 0,65 0,70 0,77 0,82 0,93 0,99 1,08 1,17 1,23 1,39 1,53 1,66 1,79 1,92
1,0 0,55 0,60 0,65 0,70 0,75 0,80 0,85 0,90 0,95 1,00 1,10 1,20 1,30 1,40 1,50
Koappuuuentui

777 0,04 0,66 0,68 0,75 0,94 1,08 1,24 1,37 1,47 1,55 1,64 1,72 1,78 1,81 1,85 1,89
~ I, 0,06 0,65 0,67 0,68 0,76 0,94 1,10 1,25 1,35 1,44 1,50 1,61 1,69 1,74 1,79 1,82
) E 0,08 0,64 0,66 0,67 0,68 0,84 1,00 1,12 1,25 1,34 1,41 1,53 1,62 1,68 1,75 1,79
~ I 0,1 0,64 0,65 0,65 0,65 0,78 0,92 1,05 1,15 1,25 1,33 1,45 1,55 1,62 1,68 1,71
] l 0,2 0,62 0,64 0,65 0,65 0,66 0,73 0,83 0,92 1,01 1,09 1,23 1,33 1,41 1,48 1,54
711:_1, 0,3 0,60 0,63 0,64 0,65 0,66 0,67 0,73 0,81 0,89 0,94 1,09 1,20 1,28 1,35 1,41
0,4 0,58 0,63 0,63 0,64 0,64 0,66 0,68 0,75 0,82 0,88 1,01 1,10 1,19 1,26 1,32
0,5 0,57 0,61 0,63 0,64 0,64 0,65 0,68 0,72 0,77 0,83 0,94 1,04 1,12 1,19 1,25
1,0 0,55 0,58 0,60 0,61 0,62 0,63 0,65 0,67 0,70 0,73 0,80 0,88 0,93 1,01 1,05
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Tabnuma WN.5—-KodhppuuueHTbl pmi, Mm2, KUm3

YcnoBue 3aKpenaeHus

3Hauenns ko3 durmerron

BEpXHEro KOHIa Ll | L2 Lm3
KOJIOHHBI NP YCIIOBHOM CXeMe 3arpy)KeHHUS 110 PUCYHKY
n.1,0) N.1,B) n.1,r)
CBoOoJieH oT yn
3aKperUIeHHH 2,0 2,0 (o — o Tabmmre U. 1npu
_ l3 Iml
o= I
I +1,\ I,
3aKpermiéH oT H |ta H

MIOBOPOTA, AOITYCKAET
CMeIICHHE

(t1 — o Tabmune N.2npu o = 0)

(z41 — mo Tabnuue U.2npu

l3 Iml
o) = —)
L +1,\ I,

3akperui€H HapHupHO,
HE JIoNycKaeT
CMelIeHUs

Hi | Hi
( 1 — o tabmume U.3)

Hi2
(412 — mo Tabmmme 1.3)

3akpermiéH ot
[OBOPOTA U CMEICHUS

Hii | Hit
(11 — mo tabmune U.4)

Hi2
(12 — o Tabnmme 1.4)
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Hpuiaoxenne K

K pacueTry 3JEMEHTOB Ha YCTAJ0CTh
Tadnuna K1 —I'pynnsl 21eMeHTOB M cOeIMHEHHI MPH pacyeTe Ha YCTAJIOCTh

Cxema 3JIeMeHTa U PpacnojIoKEHUue
PacCUCTHOI'0 CCUCHUSL

XapaKTepI/ICTI/IKa JJICMCHTa

I'pynna
JJIEMEHTOB

-

>
1 = >

OCHOBHOM MeTaJlT ¢ MPOKATHBIMH WA 00paOOTaHHBIMH
MEXaHWIECKUM ITyTEM KPOMKAMHU

To xe, ¢ KpoMKaMH, 00pe3aHHBIMHI MAIIMHHON Ta30BON
pe3Koii

OcHoBHOI MeTai ¢ 00paboTaHHBIMHU

MEXaHHYECKHM ITyTeM KPOMKAaMH, P Pa3HOU LIHpHUHE
U pagpyce mepexona r, MM:

200

10

—_—

OCHOBHOM METajlI BO (pr/IKHI/IOHHbIX COCAMHCHUAX

OcHOBHOH MeTaiu1 B 60ITOBOM (OOIITHI KiTacca TOYHOCTH
A) COCITUHEHNH B CEUCHUSX TI0

OTBEPCTHIO:

a) TIpY MapHBIX HAKJIaIKaX

0) Ipu OJHOCTOPOHHUX HAKJIAIKAX

[epexon u 3akpyrieHue (Ki1acc YUCTOTHI [a30BOH PE3KU
1 nm ppesepoBka) mpu
a>72°% r>0,5b

DacoHKH MPAMOYTOIbHON (HOPMBI, IPUBAPEHHBIE BCTHIK
WIH B TaBp K DJJEMEHTaM KOHCTpPyKUuil 06e3
MeXaHW4ecKoH 00paboTku mepexoga OT (AacoOHKU K
3JIEMEHTY
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IIpooonscenue mabauywr K. 1

CxeMa 2JIeMEHTa 1 PaCIIoIOKEHHE I'pymma
XapaKTepI/ICTI/IKa OJICMCHTa
PacUYETHOro CeYeHHUs! JIEMEHTOB
DacoHKH, IPUBAPEHHBIC BCTHIK MIIH B TaBP K
CTEHKaM M IosicaM 0aloK, a TakXkKe K 3JIEMCHTaM
(epm npu a< 45°
4
7
DacoHKH NPSAMOYIOJIbHON WM TPANECLIUEBUIHOM
(hopMmbl, IpUBapEeHHBIE K NOsicaM 0aOK BHAXJIECTKY
¢ 00BapKoil MO KOHTYPY HaxJIeCTKU 0e3
MEXaHUYCCKOW 00pabOTKH IBOB 7
8
e CTBIKOBOH HEOOpaOOTaHHBIH IIOB; HATPYy3Ka
MEepPIEeHANKYIISIpHA CBAPHOMY IIBY; CTBIKYEMBbIC 4
9 3JIEMEHTHI OINHAKOBOHN ITMPHHBI ¥ TOJIIHHBI
e
- CTBIKOBOI1 HEOOPAOOTAHHBI LIIOB; CTHIKyEMbIE
/g 1:5 3JIEMEHThI Pa3HOM IUMPHUHBI WK Pa3HOU TOJILMHBL 5
10
e
1 s =y ' P | OCHOBHOM MeTaJlI B MECTe Mepexoa K CTHIKOBOMY
PO | XN IIBY CO CHATBIM MEXaHHUYECKUM CIIOCOOOM
EENNNN Y
la la YCHJICHHEM IIIBA!
11 a) TIPY CTHIKOBAHUH 3JIEMEHTOB
OJIMHAKOBO TOJIIMHBI U IUPUHBI 2
0) TO ke, pa3HO! TONIIMHEI U ITUPUHBI 3
CBapHBIC CTHIKOBBIE COSTUHEHMSL:
JIMCTOBOTO 3JIEMEHTA Ha MOJIKJIaHOM JINCTE
(Harpyska mepreHIuKyIsIpHa K CBAPHOMY
IIBY) 4
TpyO Ha MOJKIATHOM KOJIbIIE 4
MPOKATHBIX MPOQUIIEH B CTHIK 4
12
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CxeMa 2JIeMEeHTa U PAaCIIONOKEHHE I'pynma
PacUYETHOrO CeYCHHUsI XapaKTepHCTHKA YIeMEHTa 9JIEMEHTOB
la CBapHBIe CCUCHUs IBYTaBpOBOT'O, TaABPOBOI'O U
JApYrux TUIIOB, CBAPpEHHBIC HETPEPBIBHBIMU
MIPOJAOJIbHBIMU HIBAMU IIPpU ﬂeﬁCTBHH ycuinus BAOJIb
13 T T ocH 1IBa 2
L d
la
OCHOBHOM METAJIII CO BCIIOMOTaTEJIbHBIM
3JIEMECHTOM, ITPUKPECIUICHHBIM
NpPOAOJBHBIMU IIBAMU, ITPU O
0
14 1o 45 4
90° 7
OOpBIB MOSCHOTO JIHCTa O3 MEXaHHMYECKOM
00paboTKH MOTepeYHOro (JI0O0BOTO) MIBa 7
15
OCHOBHO# METaJII C MOMIEPEYHBIM IIIBOM; CBAPHOI
1LI0OB IBYCTOPOHHUH C IJIaBHBIM IEPEXOA0M K
OCHOBHOMY METaJLTy 4
16
OCHOBHOM MeTaT paCTSIHYTHIX HOSCOB OaJIOK U
aJIeMeHTOB (epM BOIH3H quadparM u pedep,
TIPUBApEHHBIX YIJIOBBIMU [IIBAMHA 5
17
la
| >5¢ OCHOBHOM MeTaJul B MECTe Iepexoia K
= t TIoTIepevyHOMY (JJ000BOMY) yTIIOBOMY IIBY
e —
e
11 6
18 al_l
11 5
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Oxonyanue mabauyol K. 1

Cxema djIeMeHTa U PacnojIOKEHUEC prnna
PacueTHOTO CCUCHUSA XapaKTepHCTHKa dJemenTa 3JICMCHTOB
OCHOBHOM METaJT B COENMHECHUSX C (PIIAHTOBBIMHU
g} 4 ’0’ IIBaMH (B MECTax Iepexoja OT FIeMEeHTa K
Q% KOHIIaM (hJTaHTOBBIX IITBOB):
a) C TBOMHBIMU (pJIAHTOBBIMH IIBAMH 8
J) /] Ig 12 0) ¢ (1aHrOBBIMU 1 JIOOOBBIMU LIIBAMHU 7
R B) TIpH Nepeaue YCUIUsS yepe3 OCHOBHOM
——— e i MeTaLI 7
S r) MEKA aHKEPOB JIs KPETUICHUS CTATBHBIX
19 5) dl | ﬂ‘a KaHaTOB 8
- b
2 12 12
MRS
- ass T
|a
OCHOBHOM MeTalT TPYOBI pacTsHYTOro packoca
MIPY OTHOUICHUH TOJIIMHBI K HAPY>KHOMY
JIMaMeTpy TpyOBI mosica
tm /dm> 1/14 7
20 1720 <tw /dm < 1/14 8
OCHOBHOM MeTalT TPYOB!I pacTsHYTOro packoca
MIPY OTHOUICHUH AMAMETPOB pacKoca M Hosica
da/dw= 0,4+0,7 ¥ OTHOIIIEHUH TOJIIUHEI K
Hapy>XHOMY AMaMeTpy TpyOsI mosica:
21 tw /d> 1/14 6
1/20 <tw/dw< 1/14 7
1/35 <tw/dw < 1/20 8
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KiroueBble ciioBa: CTalbHBIE CTPOUTENbHBIE KOHCTPYKLUUH 3/aHUI U COOPYXEHUH, 0COObIE
YCJIOBUS SKCIUTYaTallUH CTAIbHBIX KOHCTPYKINH, PAaCUCTHBIE XapaKTEePUCTUKU MaTepPHAIOB U
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ne(opMUpOBaHHOE COCTOSIHHE JIEMEHTOB, YIpYyTras, yIpyro-ruiacTu4eckas 1 IUIacTHYecKas
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