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[Tpeaucnosue

Lienv v npuHUMnbl CtasaapTiu3aumn B Poccunckon degepauunmn yctaHoeneHs degepanbHbiM 3aKOHOM OT
27 pekabps 2002 r. Ne 184-03 «0O TexHWYECKOM perynuposaHuv», a npasuna paspaboTkm —
nocTaHoBneruem [llpasutenbctea Poccunckon ®epepauymn ot 19 HoAGps 2008 r. Ne 858 «O nopsaake
pa3paboTkn n yreepxaeHns CBoA0B NpaBun».

CBefieHUA O cBOAe npaBun

1 MCNONHUTENN: LIHWUACK um. B.A. KyuepeHko — nHCTUTYT OAO «HWULL «CTtpounrenbcteo», LIHWAMNCK
nm. MenbHukoBa v ap.

2 BHECEH TexHuudeckum komuteToMm 1o craHpaaptusaymm TK 465 «CtpouTenseTao»

3 NOAIOTOBJIER k yTBepxaexvio [lenapTaMeHTOM apxXuTeKTypbt, CTPOUTENBCTBA U rPafoCTPOUTENTbHON
NONNTUNKI

4 YTBEPXIEH npukazom MuHUCTepCcTBa pervioHanbHOro passutma  Poccuinckoin depepaumm
(Munperuon Poccun) or 27 gekabps Ne 791 v eseaeH 8 gencraue ¢ 20 mag 2011 .

5 SAPEMNMCTPUPOBAH ®epepanbHbiM areHTCTBOM MO TEXHWYECKOMY PEerynupoBaHWIO M MeTponoruu
(Pocctanpapt). Nepecmotp CI1 16.13330.2010

NHghopmayus 0b UMEHEeHUsIX K HacmosileMy aKkmyasnu3upogaHHoMy €800y npaesun nybsukyemcst 8 exe200H0
u3zdagaemMoM UHHOPMALUOHHOM yKa3amerne «HauuoHanbHbie CmaHoapmei», @ MeKCcm U3MeHEeHUU U NonNpagoK —
8 EXeMeCSYHO u30asaembix UHOPMAUUOHHbLIX yKaszamensx «HayuoHanbHbie cmaHoapmsl». B cnyyae
nepecMompa (3aMeHbl) unu OMMEHbI Hacmoawea20 ceoda npasun coomegemcemeyouiee yeedomneHue bydem
onybnuKko8aHO 8 EeXeMEeCSIUHO u3dasaeMoOM UHQMOPMAUUOHHOM yKalamene «HayuoHasbHble crmaHdapime».
Coomeemcmeyoujan UHpOPMayus, yeeOOMNEHUE U MEeKCMbi Pa3Mewaomecs makke 6 UHGHOPMAUyUOHHOU
cucmeme obuwiezo none3ogaHus — Ha oduyuansHoM caume paspabomuuka (MuHupezuoH Poccuu) 8 cemu
NumepHem

® Munpernon Poccuu, 2010

HacToAwMA HOPMATUBHLIA AOKYMEHT He MOXeT ObiTb NONHOCTBIO WM YaCTUMHO BOCNPOW3BEAEH, TUPAXXKPOBAH W
pacnpocTpaHeH B xadecTse oduunanbHOro u3jadns Ha Tepputopuum Poccwidckon depepaumn 6e3 paspewenna Munpernoua
Poccuu
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BBeneHue

Hactosmui cBojg nipaBHii  COCTaBI€H C IICJILIO I[TOBBILICHWUS
YPOBHS 0O€30IIaCHOCTH JIFOACH B 3JaHUAX U COOPYKCHHUSIX U
COXPAaHHOCTH MAaTepHaJIbHBIX IIEHHOCTEM B  COOTBETCTBUH C
OenepalibupiM - 3akoHOM  oT 30 pekabps 2009 r. Ne 384-@3
«eXHUYEeCKU perjaMeHT 0 0€30MacHOCTH 34aHHU H COOPYXKEHU »,
[TOBBILLICHHST YPOBHSA T[apMOHHM3aLUM HOPMATUBHBIX TpeOOBAHHH C
€BPOIIEUCKUMH H MEXJAYHAPOAHLIMH HOPMAaTUBHBIMH JJOKYMEHTAMH,
IPUMEHCHHUS CIMHBIX METOJOB OIpEAE/ICHHS SKCIUTyaTallMOHHBIX
XapPAaKTEPUCTHK U METOJIOB OLIEHKH.

Axryamuzanuss CHull 1I-23-81* BbeIOAHEHA  ClIeayIoNnvM
aBTOPCKHM KOJUIEKTHUBOM: LIeHTpaIbHBIN HAyUYHO-UCCIENOBATECIILCKU N
HHCTHTYT CTPOHTEJIBHBIX KOHCTpyKuMM umMm. B.A. Ky4depeHko
(HHUMUCK wuMm. B.A. Kyuepenxo) - wuHCcTUTYT OAO «HUILI
«CTpOUTENBCTBO» B COCTaBE CHEIUAIHUCTOB: [I-pa TEXH. HayK
H.H. Beosxos, I1./. Ooecckuu, II.I. Epemees, Kanaumatbl TeEXH.
HayK [ FE. bervckud, JI.A.  lTuwodencopn, MIH. [ykosaq,
b.H. Pewuemnuxos, HO.H. Cumarxos, M.P. ¥Ypuyxuii, M. HU. Dapgherv,
b.C. Hemaun, wunxeHepoi Al Jlaspos, JIL.C. Cownuxosa;
DJIEKTPOCTAIbCKUH NoaUTeXHHUYeCkui HHCTHTYT MUCuC (a-p TexH.
Hayk, npod. B.M. Moucees); ILIHHUUIICK wuM. MenbHukosa: a-p
TEeXH. HayK, mpod. wi.-kopp. PAACH A.b. Ilasro6, n-p T€XH. HayK
B.M. I opuyxuu, xanaunartsl TEXH. HayK B.B.Eeooxumos, E.M.backo,
nwxedepel [.P Hlewsnuna, MM. Eppemos, B.H. Meumun,
B.M. babywikun, MI'CY (a-p texH. Hayk A.P. Tycuun); CIIoI'ACY
(n-p TexH. HayK [.H. bervin), ODOY (xkaui. TexH. Hayk b.A4. [[ywkun),
Yemsaouuckut 3MK  (uaxk. A.B. [Tauoamaxo), «HHCTUTYT
Tenoanexktponpoexkt» ~ OAO «MHxenepHpit uentp EDC »
(XK. M. K. Buwnuyxuu).
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CBoa npaBuJi

CTAJIbHBIE KOHCTPYKIIMU

Steel structures

Hara BBeaeHun 2011-05-20

1 ObnacTp npuMeHeHHus

1.1 Hacrodmme mnpasuna ciueayeT coOnoaarh IpH  MPOCKTUPOBAHMM  CTAJIbHBIX |
CTPOUTEIBHBIX KOHCTPYKLIUM 3laHUA U COOPYXXECHUI Pa3/IMYHOrO HAa3HAUYECHUS, padOTaIOIHNX
pu Temieparype He Boiie 100 °C u He HHXe Mmunyc 60 °C.

HopMbl He pacnipocTpaHAIOTCS HA NPOCKTUPOBAHUE CTaJIbHBIX KOHCTPYKIIMH MOCTOB,
TPaHCIOPTHBIX TOHHEJIECH U TpYyO 1101 HACBITISIMH.

1.2 llpu npoekTHpOBaHHUM KOHCTPYKLHUM, HaAXOUAIMIMUXCI B OCOOBIX YCIOBHUSIX
JKCIUTYaTallul  (HAIpuUMEp, KOHCTPYKLHMH  JIOMEHHBIX II€4YeH; MAarucTpajibHbIX H
TEXHOJIOTHYECKUX TPYOOIIPOBOJOB; pE3€pPBYAPOB CIEHHAIBLHOIO HAa3HAYECHUs, KOHCTPYKIHH
3JJaHHH, TIOJABEPrarollInXcsl CEUCMHYECCKHAM BO3JCHCTBUSIM, HHTEHCHBHBIM BO3ICHCTBUIM
TeMIIEpaTyphl, paJUMaAnNH, aIrpPEeCCHBHBLIX CpeJ; KOHCTPYKIHHA THUIAPOTEXHHUYECKHX H
MEJIMOPATUBHBIX COOPY)KE€HUN ), KOHCTPYKUHH YHUKAIBHBLIX 3JaHWMN U COOPYXCHHUH, 3JIaHUM
ATOMHBIX DJJICKTPOCTAHLIMM, a Takke CIEeHHaIbHBIX BHJAOB KOHCTPYKIHH (HampUmep,
[IpEABAPUTEIbLHO HANPSHKEHHBIX, IIPOCTPAHCTBCHHBIX, BHUCAYUX),  CJIEAYET COOJIIOAAThH
NOMOJHUTEJIbHBIE TPCOOBaHUsA, IIPEAYCMOTPEHHBIE  COOTBETCTBYIOIIMMH  HOPMATHBHBIMH
TOKYMEHTAMH, B KOTOPBIX OTPaXXEHBbI OCOOCHHOCTH PabOTHI 3TUX KOHCTPYKIIHIA.

2 HopmaTHBHBIE CCBLJIKH

llepeueHb HOpMATHBHBIX JOKYMEHTOB U CTAHAAPTOB, HA KOTOPBLIE UMEKOTCS CChUIKH B
HaCTOAIUUX HOpMax, IIPUBEAEH B IIPUIIOKEHHH A.

[T pumeuanue — [ipy noap3oBaHuu Hacrosiium CII uenecooOpa3zHO NPOBEPUTH ACHCTBHE
CCbUIOYHBIX CTAHAApTOB H IU1aCCU(PHUKATOPOB B HHPOPMALUOHHOW CHUCTEME OOLIEro MOJib30BaHWA — Ha
opULHATILHOM caiiTe HaUMOHAAbHBIX OpraHoB Poccuiickoil denepaumu no craHgapTy3audy B ceTH MHTEpHET
WIH MO €XEroaHo u3aaBaeMoMy HHOOpMALMOHHOMY YykKaszaredw «HallHOHanbHbiE CTaHAAPTHLI», KOTOPbLIM
onyOAKHKOBAH 10 COCTOSHHUIO Ha | AHBapd TEKYLUEIro roja, ¥ o COOTBETCTBYIOLLUM €XEMECAYHO W3aBaEMbIM
WHGOPMALMOHHBLIM yKa3aTesisiM, ONMyONUMKOBAHHBIM B TeKyuieM roay. EciH CCbUIOYHBbIH NOKYMEHT 3aMEHEH
(I3MEHEH), TO NpH Mojab3oBaHuu HacToguwuM Cll crneayer pyxkoBOACTBOBATHCA 3aMEHEHHLIM (M3MEHEHHBIM)
NOKYMEHTOM. ECNH CCbUIOYHBIA NOKYMEHT OTMEHEH O€3 3aMeHbI, TO MOJI0XKEHWE, B KOTOPOM JaHa CCbLKa Ha
HETO, MPUMEHAETCS B YAaCTH, HE 3aTparuBaloileH 3Ty CCbLIKY.

3 TepMuHbI H onpeeseHus

Tepmunbl, ucnosip3zoBaHHble B HactosuieM ClI, npumenensl B coorBeTcTBUU ¢ | OCT
4.253,10CT 2601, 'OCT 28548.

4 Q01 He NMoJI0KeHn s

4.1 OcHoBHBIE TPeOOBAHNA K KOHCTPYKIHAM

4.1.1 IIpu npoeKTHPOBAHUHU CTAJIBbHBIX CTPOUTEIBHBIX KOHCTPYKIIHMH CIIEAYET:

IIPUHUMATh KOHCTPYKTHBHBIE CXEMBI, 00E€CIEYHBAIONUE ITPOYHOCTh, YCTOWYHBOCTh H
IIPOCTPAHCTBEHHYK) HEH3MECHSIEMOCTh 3JaHUN U COOPYXKEHHUH B LEJIOM H HUX OTAEbHbIX
3JIEMEHTOB IIPH TPAHCIIOPTHPOBAHUHN, MOHTAX€E M JKCIUTyaTallHH;

N3nanne opnunaibHoe
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coomonars TpedoBanusa CHull 2.03.11 B 4acTH 3allUThI CTPOUTENLHBIX KOHCTPYKLHUH
OT KOppO3MM H TpebOoBaHHs DenecpanpHOro 3akoHa oT 22 wurons 2008 r. Ne 123-P3
« | eXHHYECKHUN periiaMesT O TpeDOBaHUAX M0KAPHOK 0€30MaCHOCTH». Y BETHYEHUE TOJIIIMHBI
IpoKaTa W CTEHOK TpyOd C MLENbIO0 3allMThl OT KOPPO3UHM M TIOBBIILICHHS IIpeaesia
OTHECTOMUKOCTH  KOHCTPYKLUMM  JONYCKACTCA TOJBKO IIPpH  TEXHHKO-IKOHOMHUYECKOM
OOOCHOBAHUHU,

HPHMEHATh PalHOHAJNIBHBIE NPOQHIM HPOKaTa, YPPEKTUBHBIE CTATTA U IIPOTrPECCHBHBIE
TUIIBl COE€AUHEHUHU, DIIEMECHTHI KOHCTPYKIHHM [JOJDKHBI HMETh MHHHUMAJIbHBIC CEUYCHHS,
yIOBJIETBOPSIONIME TPEOOBAHHUAM HACTOSIUMX HOPM € YUYETOM COPTAMEHTOB Ha IIpOKaT M
TpYOBHI, _

OpEeAyCMATPHUBATh TEXHOJIOIMYHOCTh U HAUMEHBIUYIO TPYAOEMKOCTH HM3IOTOBJICHHMS,
TPAHCIIOPTUPOBAHUSA ¥ MOHTaXa KOHCTPYKIIHH;

VYUTBIBATh [POU3BOACTBCHHbIE BO3MOXHOCTH M MOIIHOCTb TEXHOJOIHYECKOro U
KPaHOBOTO 000PYAOBaHUA NPEAIIPHATHIA — H3TOTOBUTEIEH KOHCTPYKLIUH;

YUYHUTBLIBATh HOMNYCKACMbIe OTKJIOHEHHS OT MNPOEKTHBLIX pPa3MEpPOB H TCOMETPHUYCCKOM
(GOPMBI 3JIEMEHTOB KOHCTPYKIIMH NTPH H3TOTOBJICHHUH H MOHTAXE;

coOroaTe TpeOOBAaHUS TFOCYJAPCTBCHHBLIX CTAHIAAPTOB M JAPYIHX HOPMAaTHBHBIX
JTOKYMEHTOB Ha KOHCTPYKIMH COOTBETCTBYIOIIETO BHJA; MPH HEOOXOAHUMOCTH BBIIOIHSATH
pacdyeT TOYHOCTH Pa3zMEPOB KOHCTPYKIMH ¥ UX 371eMeHTOB coriacHo [ OCT 21730.

4.1.2 OTKpBIThIE KOHCTPYKLMH, HE 3aMYPOBaHHbIC B OETOHE WJIM B KUPIIMYHOHM KJIQJKE U
T.I., JOJDKHBI OBITh- JOCTYIIHBI AJIS HaAOMIOACHHMS, OLEHKM TEXHHUYECKOr0 COCTOSIHMS,
BBIIIOJIHEHUSI NPOQUIAKTAYECKHX M PEMOHTHBIX padoT, HE HOJDKHBI 3a/CpXKUBATh BJary
3aTPYJHSITh NPOBETPHBAHUE. 3aMKHYTBIE ITPOGUIIHA JOJKHBI OBITH TEPMETH3UPOBAHBI.

4.1.3 Paboume  4YepTeKH CTAJbHBLIX KOHCTPYKIMH [JOMKHBI COOTBETCTBOBATH
TpedoBaHusAM 1o u3rotrolicHuo (I'OCT 23118) u morTaxy koHcTpykiui (CHull 3.03.01).

B pabouux ueprexax KoHCTpykuui (Mapok KM u KMJI) ¥ B TOKyMEHTAIlMK Ha 3aKa3
MaTEPHAJIOB CJIEAYET YKa3bIBaTh:

MapKh CTajld W JIONOJHMTEJIbHBIE TPEOOBAHMUSI K HHUM, MNPEAVCMOTPEHHBIE
rOCYJIAapCTBEHHBLIMUY CTAHAAPTAMH WJIM TEXHUYECKUMH YCIIOBUSIMHA U HACTOSIILIHMHU HOPMaMH;

CITOCOO BBIIOJIHCHHAA CBAapHBIX COCAMHCHHH, BHJ U DPEXKHUM CBApKH; THIIBI, MapKH,
AAAMETPBI 3JICKTPOJOB M MATEepHAIOB IJI aBTOMATHYECKOH U MEXAHH3IUPOBAHHOH CBAapKH,
MOJIOXKEHHUE IIBA MIPU CBAPKE, TUIT ITOJAKJIAAKH JAJIs1 CTBIKOBBIX IIBOB;

KJ1aCChl IPOYHOCTH U TOYHOCTH OOJITOB;

cItoco0 MOATroOTOBKH KOHTAKTHBIX ITOBEPXHOCTEH It QPUKIIMOHHBIX COCTHHCHUH;

pacrnojoKeHWe W pa3Mepbl CBApHbIX, OOJTOBBIX U (PPUKIHOHHBIX COEJUHEHHUH C
yKa3aHHUEM BBINOJIHEHHUS UX B 3aBOJCKUX HJIM MOHTAXHBIX YCIOBUAX U, IPA HEOOXOAHUMOCTH,
MOCJIEeA0BATEIbHOCTh HAUIOXEHHS IIBOB U YCTAHOBKHA OONTOB;

CrIoCOOBI U 00OBEM KOHTPOJISI KAaUeCTBA,

TpeOOBAHMS K 3allIUTE KOHCTPYKLUHA OT KOPPO3HH.

4.2 OcHOBHBIE pacyeTHbIE TPEOOBAHUSA

4.2.1 CranbHble KOHCTPYKUHMH H HMX PacyeT JOJKHBI YJIOBJICTBOPATH TpeOOBAHUSIM
['OCT 27751.

Pacuer cCrajbHBIX KOHCTPYKUMH CJIEAYET BBIIOJHATE C YYE€TOM Ha3HA4YCHUS
KOHCTPYKIMH, YCIIOBHH UX U3TOTOBJICHUS, TPAHCIOPTUPOBAHUs, MOHTaXa M JKCILTyaTalluy, a
TAKXX€ CBOWCTB MaTepHUAJIOB.

B pacgeTHbIX cXeMax JAODKHBI OBITH YHYTEHBI ACPOPMAIlMOHHBIC XapaKTEPUCTHKH
OTMOPHBIX 3aKPEIUICHHH, OCHOBAaHHMH U (PyHIAMEHTOB.
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4.2.2 llpm pacyere KOHCTPYKUHMHM 3HAa4YeHHUsA Harpy3o0K M BO3JCHUCTBUM, a TakKxke
npeAeabHble 3HAYEHHA MPOrHOOB H IEPEMEIICHHH  3JIEMEHTOB KOHCTPYKLHH CIEOYET
npuHuMarh corjiacHo tpedosanusaMm CII 20.13330, CHull 2.09.03 u paszgenos 14 u 15
HaCTOSIIIUX HOPM.

4.2.3 3a pacyeTHyrO TEMIIEpPAaTypy B paiOHE CTPOMUTEIBCTBA ClEAYEeT NIPHHHMATH
TEMIIEpATypy HapYXHOTro BO3JyXa HanOosiee XOJOAHBIX CYTOK obecnedeHHOCTRIO 0,98,
onpeneacHuyro corjiacio CHull 23-01.

PacueTHas TeXHOJOTHYECKAsA TEMIIEpPATYPa YCTAHABIMBACTCS 3aJaHHEM Ha pa3paboTKy
CTPOUTEJIbHOH YaCTH IIPOECKTA.

4.2.4 PacueTHble cXeMbl M OCHOBHBIE IIPEANOCBUIKA pacueTa IOJKHBI OTPaXaThb
NEHCTBUTEIILHBIC YCIOBUA pabOThI CTAIbHBIX KOHCTPYKIHH.

PaccMaTpuBaroTes cnenyioniye pacueTHbIE MOJIENIN HECYIIMX KOHCTPYKIIUM:

OTJAE/IbHBIE KOHCTPYKTHBHBIC 3JIEMEHTHI (HallpUMEpP, pPACTAHYTBIE U CXKATbIE CTEPIXKHH,
OaKd, CTOHKH K KOJOHHBI CILJIOIIHOT'O CEYEHHUS U JIP. );

[UIOCKUME WIHM NPOCTPAHCTBCHHBIE CUCTEMBI, PACKPEIUICHHBIC (HECBOOOIHBIE —
PHCYHOK 1, a); CUCTEMY CJIeIyeT CUMTATh paCKpenieHHOMN, €ClIu KOHCTPYKIHUSA pacKperieHUs
HEe MECHEE YeM B 5 pa3 YMEHbBIUACT IOPHU30HTAIbHBIE MEPEMEIUICHHST CUCTEMBI; pacueT TAKMX
KOHCTPYKIIMH MOKET OBITH BBINIOJHEH MYTEM pacdeTa OTACHBHBIX IEMEHTOB C YYE€TOM HX
B3aUMOJICHCTBHS MEXAY COOOM U C OCHOBAHUEM,;

[UTOCKHE HJTH TIPOCTPAHCTBEHHBIEC CHCTEMBI, HEpACKPEILICHHBIE (CBOOOHbIC — PUCYHOK 1, O);
IpH pacyeTe TaKhX KOHCTPYKLUHH, Hapsajly C HOPOBEPKOU OTACJILHBIX 3JIEMEHTOB, CIECAYET
YUHTHIBATh BO3MOXXHOCTE JOCTHXKEHHUS TIPEAEIIBHOrO COCTOSSHUS CUCTEMbI B LIEJIOM;

JTHCTOBbBIE KOHCTPYKILHMH (000JIOUKH BpALLCHHUSA ).

Pucynorx I — Cxembl CHCTEM PACcKpPEeNAeHHbIX (d) U He PACKPENJICHHDbIX OT Nepemeltenuii (0)

4.2.5 IlpocTpaHCTBEHHBIE CTAJIBHBIE KOHCTPYKUHH CJIEAYET, KaK IIPaBuHio,
PACCUYMTBLIBATL KaK €IMHBIC CUCTEMBI C YUE€TOM (haKTOPOB, ONPEACAIOMINX HAMNPSKEHHOE U
AeGOPMHUPOBAHHOE COCTOSIHHE, OCOOEHHOCTH B3aUMOJICHMCTBHUSA 3JIEMEHTOB KOHCTPYKLUH
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MEXIY COO0H UM C OCHOBaHHEM, F€OMETPHYECCKOM H (PU3HYECKOH HEJIMHEHHOCTH, CBOMCTB
MaTEPUAJIOB U IPYHTOB.

Jlonyckaercs BBINIOJHATE NPOBEPKY YCTOHMYHUBOCTH CTEPXKHEBBIX KOHCTPYKUHH (B TOM
4UCJIE TIPOCTPAHCTBEHHBIX) C MCHOJIb30BAHUEM CEPTUQHIIHPOBAHHBIX BbIUHCIUTELHBIX
KOMIUIEKCOB KaK HACATM3HPOBAHHBIX CHCTEM B HNPEANOJOXKEHUH YOpyrux raedopMariuii
CTaJIH.

42.6 OueHky oOme#d YCTOMUYMBOCTH Kapkaca JONYCKAeTCs IIPOU3BOJHTHL IO
HeJeOpPMHPOBAHHOM CXeM€ JUJId KapkacOoB paMHOM (C XKECTKHMM y3jJaMM pHreied ¢
KOJIOHHAMHM ), paMHO-CBSA3€BOM (PaMHBIA KapKac ¢ BEPTUKAJIbGHBIMHU JHadparMaMy KeCTKOCTH
HJIH KECTKHMH BCTaBKaMH) MJIH CBSI3€BOM (O€3pUre/IbHBIN KapKac WM ¢ HEXXECTKMMHU Y3JIaMU
pureileil ¢ KOJOHHAaMHM) CHCTEM, KOTOPbIE HMMEIOT B CBOEM COCTABE IIPOJOJbHBIE H

ONEPECYHBIC paMbl U CBSI3H, YCTAHOBJICHHBIE B COOTBETCTBHH C 13.4 HacTOSAIIMX HOPM.

B paMHO-CBsI3eBOH HJIM B CBS3€BOH CHCTEMaxX, KOrja Vy3jbl CBS3€BOro OJioOKa HE
COBIIA/IAlOT C y3JlaMH Kapkaca, pacueT CJIEYET BBUIOIHATH IO ACPOPMHUPOBAHHOM cxeme (C
YYETOM IreOMETPUUECKOU HEJIMHEUHOCTH CUCTEMBI).

4277 DaeMeHTbl KOHCTPYKIHMH, paccMaTpuBaeMbple B  HACTOAIMMX  HOpMaX,
MOAPA3ACIAIOTCA Ha TPH Kiacca B 3aBUCHMOCTH  OT HaNpsDKEHHO-Ae()OPMHPOBAHHOIO
coctostHMs (HJ1C) pacyeTHOrO CeYeHHA:

1-1 kmacc — HJC, nmpd KOTOpPOM HaIpsHKE€HUs [0 BCEH IUIOMIAJAM CEYCHHSA HE

IPEBBIIIAIOT PACYETHOIO CONPOTUBIIEHHUS CTAIH IO'I < R, (ynpyroe COCTOSIHHE CCUYECHUS);

2-11 kiacc — HJC, npu KOTOpoM B OJJTHOU YaCTU CEYECHHUS }O'i < Ky, a B JIpYrou |o1 = R,

(YOPYIromiacTU4ECKOE COCTOSIHAE CEYEHUA);
3-u knacc — HJIC, npu KOTOpOM 110 BCEH IUIOIIAAU CEUECHHS ,0') = R, (nmyacTuyeckoe

COCTOSSHUE CEUYEHHUA, YCIIOBHBIM IJIACTHYECKUH THApHHUD).
4.2.8 byxkBeHHbIe O0O03HAYEHUs BEJIMYWUH, HCIOJB30BAHHBIE B HACTOAIIHX HOpMaXx,
MPUBEICHBI B IPUIOXKEHUMU b.

4.3 Yvyer Ha3HAYEHHSA H YCJIOBUH padoThl KOHCTPYKIHH

43.1 B 3aBUCMMOCTH OT Ha3Hay€HHUS, YCJIOBUN pAOOTHI H HAJUYUAS CBAPHBIX
COCJIMHCHHN KOHCTPYKUMH CJHEAYET MoApa3Jc/IiATh Ha YEThIPE TIPYIHNbl COIJIACHO
[MPUIIOXKEHHUIO B HACTOS X HOPM.

4.3.2 Ilpu pacyere KOHCTPYKILHUHU U COCAUHEHUH CAEAYET YUHTHIBATH:

ko>pPuiHeHTbl HaJEe)KHOCTH 110 OTBETCTBEHHOCTH 7Y,, HPHUHUMAEMbIC COIJIACHO
tpedoBanusam CHull 2.01.07;

KO3(pHHUIHEHT HAAEKHOCTH ¥, = 1,3 I 3JIEMEHTOB KOHCTPYKUHUH, pacCUMThIBAEMBIX
Ha MPOYHOCTh C HCIIOAB30BAaHHEM pacYCTHBIX CONMPOTHBIICHHH R;

K02>hPULIMEHTHI YCIOBHH pabOThl 3JIEMEHTOB KOHCTPYKIIHHA U COCAHHEHUN Y., Vo1 U Vo,
NpdHUMaeMple 1o Tadbmuie 1; nynxkry 7.1.2; tabnuue 45 u  paszpgenam 14, 16, 17 u 138
HACTOSILUX HOPM.

OTHOIIIEHUE KPHTHYECKOM HArpy3KM K pacyeTHOM IS CTEPXKHEBBIX KOHCTPYKIIHH,
pacCYMTBhIBAEMEBIX KaK MJI€AJIM3MPOBAHHBIC MPOCTPAHCTBEHHbBIE CUCTEMBI ¢ UCIOJIb30BAHUEM
CepTUMHMIMPOBAHHBLIX BBHIUMUCIMTEIbHBIX KOMIUIEKCOB (coriacHo 4.2.5, 4.2.6), J0JIKHO ObITh
HE MeHbIle KO3 PUIHEHTa HAACKHOCTH MO YCTOMYHUBOCTH CHCTEMBI Y = 1,3.

4.3.3 Tlpyu NOPOECKTUPOBAHMM KOHCTPYKLMH, IOABEPrarollUXCcs HEMNOCPEJICTBEHHOMY
BO3JACHCTBUIO MOJABHXHBIX, BUOPAIIMOHHBIX U APYIUX NEPEMEHHBIX HArpy30K, BbI3BIBAKOIIUX
yCTANOCTh MeTajlla, CjlaeAyeT [MPUMEHSTh TAKUE KOHCTPYKTUBHBIC PCIUCHHUS, KOTOpbie HE

4
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BBI3bIBAIOT 3HAUMTEC/IPHOH KOHUCHTPAUHUH HANpPSOHKEHUS, W CJACHYeT BBIIOJHATL pacueT Ha
VCTATOCTS. _

4.3.4 llpy DpoCKTUPOBAaHMH KOHCTPYKIHH, BO3BOOUMBIX HJH 3KCIUIYATHPYEMBIX B
YCJIOBUSIX HU3KUX TEMIIEpATyp, MpPH KOTOPBIX IIOBBINIAECTCA BO3MOXHOCTH XPYIIKOTO

paspylieHHs, CIEAyeT YYUTBHIBaTh TpeOOBaHUS K MarepHaly, KOHCTPYHPOBAHHIO H
TeXHOJOTHU U3TOTOBICHHUS.

lTaonunga l

Kospduumeuts
DNICMEHTH! KOHCTPYKIMH YCJIOBHUH
paboThl v,
! banku CIIOIIHOrO CEYEHHUS H C)KATbIE INEMEHTBI HEPM NEPEKPHITHI MO 3a1aM i 0,90
TEaTpOB, KJIy0OB, KHHOTEATPOB, 101 TPHOYHAMH, [TOJ IOMEILECHHIMH Mara3uHOB,
KHUMOXPAHHWIIHIL H apXHBOB M T.M. ITPH BPEMEHHOH HAarpyske, HE NPEBbIILAIOLICH
BEC MEPEKPLITUH
2 KonoHHbI 0011€CTBEHHBIX 3JaHHI MPH NOCTOSIHHOM Harpy3ke, paBHOM He meHee 0,8 0.95
pacyeTHOM, U ONOp BOJOHANOPHBLIX OalleH
3 KononHbl 04HO>TAXHbBIX TIPON3BOACTBEHHBIX 31aHUH C MOCTOBBLIMH KpaHaMH 1,05
4 Cyxarbl€ OCHOBHBIE 3JIEMEHTBI (KpOME OMOPHBIX) PELUIETKH COCTABHOTO TABPOBOI0O 0,30
CEYECHUS U3 IBYX YFOJIKOB B CBAPHBIX (PepMax NMOKPbITHH U NEPEKPbITHH
NpH pacyeTe Ha YCTOHUUBOCTh YKA3aHHbBIX 3JIEMEHTOB C TMOKOCTHIO A > 60
5 PacTaHyThie 3N1IeMEHTBI (3ATAXKKH, TATH, OTTSHKKH, [TOABECKH) MPH PACUETE 0,90
Ha MPOYHOCTH [0 HEOCIA0JEHHOMY CEYEHHIO
6 DjleMeHTbl KOHCTPYKLIMI M3 CTaH ¢ pefeoM TekydecT ao 440 H/mm®, HECyLIHE [,10 [
CTAaTHYECKYIO Harpy3Ky, NIpH pacuere Ha MPOYHOCTD 110 CEYSHHIO, 0CNabIeHHOMY
OTBEPCTHAMH A1 60NTOB (KpoMe QPUKLHOHHBIX COCAMHEHUNA)
7 CaTpl€ 3JIEMEHTHI PEIUETKH [IPOCTPAHCTBEHHBIX PEIIETYATLIX KOHCTPYKLIMH H3
OAMHOYHBIX YTOJIKOB, NPUKPEIUIAEMbIE OTHOM MMOJIKOM (11 HEPABHOIOJIOYHBIX |
VTONKOB — OOJiblIeH NOAKOW):
a) HENOCPEACTBEHHO K [0ACaM CBapHbIMH WIBaMH JIHOO 1ByMs OoJiTaMU U bonee,
YyCTAHOBJIEHHBIMH B/OJIb YIOJIKA:
pacKOChl 110 PHCYHKY 15,a W pacnopku mo pucyHky 15, 6, B, € 0,90
pacKoChbI 110 pUCYHKY 15,8, T, 1, € .80
0) HEMOCPEACTBEHHO K 10ACaM OAHUM OOJITOM MU Yepe3 (pacOHKY HE3ABHCHMO 0,75
OT BUAA COCAUHCHUSA |
8 CxxaTbie 3JIEMEHThI W3 OXUHOUYHBIX YTOJIKOB, TMPHKPEILIAEMbIX OOHOMH TOJIKOK 0,75 |
(115 HEPABHOTMOJIOYHBIX YI'OJIKOB — MEHBLIEH MOJKOH), 32 HCKITIOUEHHEM DJIEMEHTOB
IUIOCKUX PEpM U3 OAMHOUYHBIX YTOJKOB U 3JIEMEHTOB, YKa3aHHBIX B MTO3ULMH 7
HACTOAIIEN Ta0/IMUBI, PACKOCOB 10 PUCYHKY 15, O, MPUKPEIUIAEMBIX HENOCPEACTBEHHO K
osicaM CBapHbLIMU UIBaMu Arnb0 AByMs Oontamu U Oosnee, yecTaHOBAEHHBIMU BIOJIb
YIrojika, U [JIOCKUX (PepM U3 OJIMHOYHBIX YTOJIKOB
9 OnopHble MIKTHI U3 CTAJIH C NPEAEIoM TeKy4yecTH A0 390 H/MM®, Hecyide
CTATUYECKYIO HAIPY3KY, TONIMHON, MM: 1,20
a) no 40 1,15
6) » 40 no 60 1,10
B) » 60 » 80

[IpuMeEeUaHUsH

| KoadduuuedTs! ¥, < | 0pu pacyeTe COBMECTHO YUMTLIBATEL HE CACAVET. |

2 1lpn pacuere Ha [POYHOCTL IO CEYEHHUIO, O0CNAOJICHHOMY OTBEPCTHAMHU Ajs 00J1TOB, KOIGPUUUEHTHl YCI0BUK
paboOThl, MNPUBEACHHBIC B NO3ULUAX 6 1 1; 6 U 2; 6 u 3, cieayer yunTeIiBaTh COBMECTHO.

3 [lpu pacuere ONOPHBIX NIUT KOIPPHIUCHTHI, PUBEACHHLIE B TO3MUMAX 9 u 2, 9 u 3, cienyeT V4HUTLIBATH
COBMECTHO.

4 Ko3(pPHUuKeHTsl 1/ IEMECHTOB, IIPUBEACHHBIX B MO3UUMHAX | ¥ 2, CJICAYET YUHMTBIBATH TAKXKE MPU PaACUETE HX
COCAMHEHHH.

5 B ciiyqasix, He OrOBOPEHHBIX B HacToAlleH Tabauue, B popmynax clieayer npuHUMathL Y. = 1.
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4.3.5 llpm npoeKTHpPOBAaHHM CBAPHBIX KOHCTPYKIHMH CJEAYET CHHXXATh BPEIHOE
BJIMSIHUE OCTATOYHBIX JAc(popMaluii U HaNpsSHKEHUH, B TOM YMCJC CBAapOYHBIX, a TAKXKe
KOHLIEHTPAIlUH HAMPSHKCHUN, IpeaycMaTpuBast COOTBETCTBYIOIUME KOHCTPYKTHBHBIE
pelieHHs (¢ HanOoJiee paBHOMEPHBIM paclipeIcICHUEM HAIIPSDKEHUH B 3JIEMEHTaX U JIeTaligx,
0€3 BXOIUIUX YIJIOB, PE3KHX NEpenajgoB CCUCHUs U IPYTUX KOHIEHTPATOPOB HANIPSKEHUN ) U
TEXHOJIOTHYECKUE MEPONPUATUS (MOPANOK COOpPKHM U CBapKH, MNpeIBapUTE/IbHBIH BBITHO,
MEXAHNYECKYIO 00padOTKY COOTBETCTBYIOIIMX 30H MYTEM CTPOKKH, PpezepoBaHus, 3a9YUCTKU
a0pa3uBHBIM KPYIOM H JIp.).

S MaTepuaJbl AJ KOHCTPYKIUHHA M COeAHHECHH A

5.1 Ilpy HazHayeHuM cTanmu UL  KOHCTPYKIMM CHEAYET YUYWTHIBATH TPYIITY
KOHCTPYKLHMH, pacyEeTHYIO TeEMIEpaTypy, TpeOOBaHUSA 110 yAAPHON BA3ZKOCTH U XUMUYECKOMY
COCTAaBY COTJIACHO MPHUNOXKECHHIO B. '

5.2 Jlnd KOHCTPYKUMH CleAyeT HCNOoJib30BaTh (ACOHHBIM (YroaKd, JIBYTaBpBHI,
[UBEJIJIEPHI), JIMCTOBOM, IIHPOKOINOJOCHBIM YHHBEPCAIBHBIA MPOKAT M THYTbIE NPOPHIN C
TexHHuecKUMH Tpeboanusmu no [OCT 27772, 1'OCT 14637, TOCT 535, TOCT 19281,
TOHKOJIMCTOBOH mpokaT u3 yriaepoauctoi ctamm no ['OCT 16523 u u3 cTaau NoBBILIEHHOU
npoyHocTH — o 'OCT 17066, xononHornyrteie npoduian mo 'OCT 11474, npoduau ruyThie
3aMKHYTBhIe KBaapaTHble M npsMoyronbHble nmo 1'OCT 30245, coptoBod mpokar (Kpyr,
kBaapart, nonoca) no 'OCT 535 u TOCT 19281, anekrpocsapueie Tpyos! no 1'OCT 10705
['OCT 10706, ropsuenedopmupoBannbie Tpyosl mo [[OCT 8731.

JlonyckKaeTcs HCIIONb30BaTh APYTrHe MaTepraiibl, UMEIOUINE CEPTU(PUKAT COOTBETCTBUS
YCTAHOBJICHHOH (POPMBI, IPU YCJIOBHAH BBINIOJIHEHUS TPeOOBaHUM npusioxeHus B HacTosux
HOPM K MEXAHUYCCKUM CBOHCTBAM 1 XHMHYECKOMY COCTaBY.

B 3aBHCHMOCTH OT OCOOECHHOCTEH KOHCTPYKLMH U Yy3]I0B PEKOMECHAYETCS IIPHU 3aKase
CTAIM YUYHUTHIBATH KilacCH(MHKAUIO JIMCTOBOTO IIPOKara B 3aBUCUMOCTH OT 3HAYEHUS
oTHOCUTEBHOTO cyXeHus no ['OCT 28870. |

JIng oOecrnieyeHus Inpejesia OTHECTOMKOCTH (45 MHMH) I BCEX TPy, COTJIACHO
NpUJIOKeHH1I0 B, OTKpBITBIX KOHCTpYKUHH (cM. 4.1.3) He3aBHCUMO OT pacCUYETHOH
TeMIeparyphl cieayer HasHadaTh npoxar u3 ctaiim 06MB® no TY 14-1-5399, umeromeit
pacyeTHble XapaktepucTuku cranu C345-4 no 'OCT 27772, wnnau npoxar uz Apyrux CTajey,
obecneyuBarouIuX Npee OTHECTORKOCTH 45 MHUH.

5.3 Jng oTAHBOK (OIMOPHBIX YacTeH U T.IL.) CAeAYeT NMPUMEHSTh cTanb Mapok 13J1, 251,
35J1 m 45]1, ynosaerBopsiomyo tpeboanusMm 1'OCT 977 paa rpynm: I (oTiauBKH
OTBETCTBEHHOr0 Ha3zHa4YcHHS 14 JACTAjIEH, pacCYMTHIBAEMBIX HA MPOYHOCTH, padoTarOIMUX
Npd CTATHYECKHWX H IIEpeMEHHBIX Harpyi3kax) wid 1l (ortiamBku 0000 OTBETCTBEHHOTO
Ha3HAYECHHS U JeTajleld, paCCUMThIBAEMbIX HA MIPOYHOCTh, padOTarOUIUX MPH AUMHAMHYECKHX
Harpy3kax). PacueTHbie cCONMPOTHBIEHHS OTJIMBOK M3 CEPOro 4yryHa cliie/lyeT NPpHHHAMATH MO
tabanue B.9.

Jina otmuBok rpynn II u Il Moryr npHMeHsITbCS HM3KOJCIHPOBAHHBIE CTATIH [0
COIJIACOBAHHUIO C OPraHU3aUUENH — COCTAaBUTEIEM HOPM.

5.4 JInd ¢cBapK¥W CTaJIbHBIX KOHCTPYKIUH CHEAYET NPUMEHATH: JJIEKTPOAb! sl PYYHOH
ayroroit ceapku no ['OCT 9467, ceapouHyto npoBoJioky no [ OCT 2246, ¢arocw o [ OCT
9087, nopoikoByio npoBosioky o ['OCT 26271 mis aBTOMaTHYECKOW U MEXAHU3UPOBAHHOM

CBApKH B COOTBETCTBUM ¢ Tabmuuew 1.1, a takxke yriexkuciein raz nmo [ OCT 8050, aprox no
1'OCT 10157.
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[IpumensieMble cBapo4YHbIE MaTepHalibl H TEXHOJIOTHSA CBAPKH IOJKHBI 00ECIEeYMBATH
3HAYCHUE BPEMCHHOI'0 CONPOTHBICHUS MeTall/la IIBa HE HUXKE HOPMATHUBHOIO 3HAYECHMSA
BPEMEHHOTO CONPOTHUBIICHUS R,, OCHOBHOIO METAJLIA, a TAKXE 3HAYCHMS TBEPAOCTH, YAAPHOM
BA3KOCTH ¥ OTHOCHUTEIBHOIO YIJIMHEHMs METaJljla CBAapHbLIX COCAWHEHWH, YCTaHOBJICHHBIE
COOTBETCTBYIOLIUMHU CTaHAApPTAMH H TEXHUYECKUMHU YCIIOBHSIMH.

5.5 Hna OonToBBIX COCAHHEHMIH CNEAyeT TNPHUMEHATH CTAIbHBIE OOJTHI H
rauky, YyJOBJICTBOpsirolide TexHuueckuM TtpedoBanusM ['OCT 1759.0, TOCT P 52627,
[OCT P 52628, m mai0sl, yaosierBopsitomue TpedosanusMm ['OCT 18123, a Takxe
BbICOKONIPOYHbIE OOJITHI, YKa3aHHbIE B 5.6.

bonrtel cnenyer npumensate o I'OCT 7798 u 'OCT 7805 cornacHo tpebGoBaHHSMM
Tabnuusl 60.

l'aiiku caenyet npumensats o ['OCT 5915 u 1 OCT 5927. Ilpu padore 601TOB Ha cpe3
H PaCTSDKEHHE KJIAaCCBI MPOYHOCTH racK CJACAYET NPUHHMATh B COOTBETCTBHH C KJIAcCOM
POYHOCTH OOJIITOB: S —ipH 5.6; 8 — npu 8.8; 10 — npu 10.9; 12 —npu 12.9.

IIpu paboTte GOATOB TOJBKO Ha Cpe3 JIONYCKACTCS OPUMEHSTH KJIAacC INPOYHOCTH raek
IIPH Kiacce NPOYHOCTH 00ITOB: 4 —nipu 5.6 u 5.8; 5 — nipu 8.8; 8 ~nipu 10.9; 10 — ipu 12.9.

[T1aii0b1 crienyet npuMmeHATh: Kpyriaele o 'OCT 11371, koceie — no TOCT 10906 u
NpyXHUHHBIC HOpMasbHEIE — 110 [ OCT 6402.

BBICOKONIPOYHEIMHY O0JITaAMH CleAYET CUATATh OOJITHI Kjlacca MpoOYHOCTH He Huxke 10.9.

56 g GpuKIHMOHHBIX W (QJIaHUEBBIX COCOUHEHUH ciaeayeT NOPUMEHSTH
BBICOKONPOYHbIE OO0JITHI, raliKu U anoel, yaosiaeTBopsomue tpedoBanuam ['OCT P 52643,
a MX KOHCTPYKLMIO M pasMepbl 00itoB npuHumars no ['OCT P 52644, raiiku » maiOb1 K
HuM — o ['OCT P 52645 u T OCT P 52646.

JIng @raaHmeBpIX COCJUMHEHHUH CclIelyeT NPUMEHATH BbICOKONPOYHBIE  OOJITHI
KJIHMATHYECKOT 0 ucnoyiHeHus XJI. .

5.7 JlonyckaeTrcs mNpUMEHEHHUE BBICOKOIIPOYHBIX OOJITOB IO APYIUM CTaHjaapTaM M 1Y ¢
TeXHHYEeCKHUMH TpeboBaHUsIMH He HIbke ykazaHHblx B I'OCT P 52643 npu Haimuuuu
cepTHU(HKATa YCTAHOBJICHHOW (POPMBI.

5.8 Beibop Mapok cranu mis pyHaaMeHTHBIX O0NToB cneayer npou3BoauTsh no ['OCT
24379.0 wu TpecOoBaHHAM, NPHBEJCHHBIM B TaOmulle [.4, a UX KOHCTPYKIMIO M pa3MEpHI
npuHuMath 1o ' OCT 24379.1.

bontel (U-00pa3Hpie) Al KPEIUICHHS OTTAXKEK aHTEHHBIX COOPYKECHHH CBSI3H, a TAKXKE
U-oOpa3uble ¥ (QyHAAMEHTHBIE OOJTHI ONOP BO3AYIIHBIX JHHHW >IIEKTPOIEpeNauYu U
pacnpeae/IMTEIbHBIX YCTPOHCTB ClIeAyeT MPUMEHATE M3 CTalIH MApOK, TAKXKE YKa3aHHbBIX B
Ttadaune 1 .4.

AHKepHbIC OONTHI cliefyeT IPHMEHSTH corjacHo TpebopanusMm CHull 2.09.03.

5.9 Taiiku mist dyanaMeHTHBIX B U-00pa3HbIX 00JTOB JHAMETPOM 70 48 MM clenyeT
MpUMeHATh 10 TexHudeckuM TtpedboBanusM ['OCT 5915 ¢ texunueckumu tpeOOBaHUSIMHU 110
[TOCT P 52628, ceoimie 48 MM — o ['OCT 10603.

Jlna dysaamentheix 0oaToB u3 ctanu Crt3nc2, Cr3cn2, Cr3ncd4, Ct3cnd amameTpom
no 48 MM cienyeT NpUMEHATh raiku kiacca npodnoctd 4 no 1'OCT P52628, nnamerpom
cBhlle 48 MM — B3 Matepuaia He Hinke rpymnnsl 02 o 'OCT 18126.

Jnst dynnamenTHsix 00naToB quamerpoM 10 48 MM u3 ctanu Mapku 0912C u apyrux
ctauicid no I'OCT 19281 ciaenyeT mpHMeHSATh TaKH Kjacca MPOYHOCTH HE HUXKE S-TO MO
['OCT P 526238, nuametpomM CBbillle 48 MM — U3 Marepuaia He Huxe rpynnsl 05 no 1 OCT
18126. JlonycKaercs IPUMEHSITh TaiiKy M3 CTAJIM MAPOK, IPHHUMAEMBIX UL OOJITOB.
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5.10 Jins mapHUpOB, KaTKOB U OOJITOB, pabOTalOMKMX B KAYECTBE MIAPHHPOB, a TAKKE
[MOJAKJIaAHBIX JIMCTOB ITOJ KAaTKH, CACAyeT NpuMeHsaTh nokoBkH no CHull 2.05.03.

5.11 s Hecylux 3j1eMEHTOB BHCAYUX NOKPBITHM, OTTXKEK OMNOP BO3AYUIHBIX JIMHUN
3JIEKTPONEPEIayy, paclpeicAUTENbBHBIX YCTPOUCTB, KOHTAKTHEIX CETEH TPAHCIOpTa, MayT M
OallleH, a TaK)Xe HanpsAracéMbIX 3JIEMEHTOB B MPE/BAPUTENLHO HANPSXEHHBIX KOHCTPYKLIUIX

CleayeT IPUMEHSTh:
ka"atsl cnupaneHeie 1o [ OCT 3062; 'OCT 3063; I'OCT 3064;

kaHaTtbl aBOMHOM CBUBKH no [ OCT 3066; 'OCT 3067; 1OCT 3068; TOCT 3081;
['OCT 7669; I'OCT 14954;

kaHaThl 3akpbiThle Hecynue o ['OCT 3090; I'OCT 18901; I'OCT 7675; F'OCT 7676;

IyYKH U MpAAU MapajuIeIbHBIX [POBOJIOK, (QOPMHPYEMBIX M3 KAHATHOH IIPOBOJIOKH,
yaosieTBopstomier tpebosanusam 1 OCT 7372,

5.12 Du3znuyecKkre XapakKTEPHUCTHKHA MAaTE€PHAIOB, IIPUMEHSEMBIX I  CTAJIBHBIX
KOHCTPYKLHH, ClIeayeT IPUHUMATH COTJIACHO ITPHIOXKEHHIO [ .

6 PacueTHble XapaKTepHCTHKH MAaTEPHAJIOB H COeAHHEHUH

6.1 PacyerHbie conpoTUBIICHUSA NpOKaTa, THYTHIX NPOPUWiIeHd U TpyO s pa3IH9IHBIX
BUJIOB HANPSDKEHHBIX COCTOSHHH CJIEOYET ONpeaeisaTh IO (opMyJiaM, IPHBEAEHHBIM B
Tabnuue 2, rae HOpMaTUBHBIE CONPOTHUBJAECHUA Ry, U KR,, cleayeT NPUHUMATH COTJIACHO
CTAHJApPTaM W TEXHHYECKUM YCIIOBHAM.

3HayeHus  KOOPPUIHECHTOB HANECKHOCTH MO Marepuany (Y,) Ipokara, THYTHIX
npodujich U TpyO cleayeT NIpuHAMATh 10 TabauLe 3.

Tadbnuuga 2

MpoKara v Tpvo
F - - y y
PactsxeHue, cxaTue, H3ruo:
[0 NPEACNny TEKYUYECTH | R, =R,/ ¥,
10 BPEMEHHOMY CONIPOTUBJIEHHIO R, = R,/ %
CHBHF - RS — 0158Rrwr/ ym
CMmATHE:
TOPUEBOH MOBEPXHOCTH (IIPH HATUY UK TIPUTOHKMH) Ry =R ! Yy
MECTHOE B IIHJIHHAPUYECKUX WapHUpaXx (uandax) Ry, =05R,, /¥
NpH ILIOTHOM KaCaHUH
R.y =0025R,,/ |
JInaMeTpasibHOE C)KaTue KaTKOB (IIPpH CBOOOAHOM cd = U, an | Y
KaCaHUH B KOHCTPYKLMAX C OTPAaHHYEHHOM IO ABHKHOCTDIO) |_

3HAYEHUs HOPMATHUBHBIX M PACYETHBIX COIIPOTHBJICHUMN NIPHA PACTSDKEHHH, CXKATHH H
M3ru0e JIMCTOBOTO, HWIMPOKOMNOJOCHOIO YHUBEPCAILHOTO M (PACOHHOIO MpPOKaTa IMPHBE/ICHBI
B Tabnuie B.S, Tpyd — B Tabnuie B.6. '

3HaYCHUsE PpPaACUYCTHHIX CONPOTUBICHUHA NpPoKaTa CMATUIO TOPUECBOM MOBEPXHOCTH,
MECTHOMY CMATHIO B HUJIMHAPHYECKUX MNIAPDHUPAX H JUAMETPAJIILHOMY CXKATHIO KaTKOB
IpHUBEACHBI B TaOmIE B.7.

6.2 PacyeTHble CONPOTHRJICHHS THYTBHIX Ipoduaci ciaenyer NpHHUMATh pPAaBHBIMU
pPac4YeTHBIM COMPOTHBJICHUSM JIMCTOBOTO IIPOKaTa, U3 KOTOPOrO OHH U3TrOTOBJIEHHL.
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Tadoagumma 3

| KoadbpuuueHt ]

HAACKHOCTH MO
MAaTepHally ¥,

I 0CyaapCTBEHHBIN CTAaHAAPT MM TEXHUYECKHUE YCJIOBHS
Ha MPOKaT U TPYyObi

l

o a

['OCT 27772 (xpome craneit C590 u C590K) u apyras HopmaTtuBHas [JOKYMEHTALM4,

| McnoJsib3ylouias Ipoueaypy KoOHTpoas cBoicTB npokara mo 'OCT 27772 | 025
Jing npokara ¢ mpeaesoM TeKy4decTH cBbliie 380 H/mm” no TOCT 19281, ans TpyO no 1 100
['OCT 8731 ' ' ’
JInd OCTanbHOTO npokaTa U TpyO, COOTBETCTBYIOUINX TPEOOBAHUAM HACTOAILMX HOPM i 1,050
Jld npokarta v TpyO, NOCTaBIsEMBIX 110 3apy0ekHOH HOPMATHBHON NOKYMEHTALHH 1,100

6.3 3Ha4YeHHUS pacyYETHBIX CONPOTHUBJICHUH OTJIMBOK M3 YIJIEPOJAMCTOH CTalM ClenyeT
npHHUMAThH 1o Tabmune B.8.

6.4 PacueTHblE CONPOTHBJICHHS CBAapHBIX COEIHMHEHHMM JJIS pa3JIMYHBIX BHIOB
COCAMHCHUH U HAINPSKEHHBIX COCTOAHHH CACAYET ONpPEAEaaTh 10 GOopMYyJaaM, ITIPUBEACHHBIM
B TabuIe 4.

Taoanumga 4

¥
XapakTepHCTHKa PacueTHbie
CpapHble
HanpsxeHHoe COCTOSHHUE PaCYETHOIO ? CONPOTHUBICHUA
COCHHEHHA L COMPOTHBJICHUA CBAPHbBIX COCIAWHEHHH
|
Cxkatue, pacTsHKeHUE U U3ru0 npH T
aBTOMATHUUYECKOH, o npeneny R.»=R,
MEXaHU3HPOBAHHOH WIH PYYHOH TEKY4EeCTH
CBapKe ¢ PU3UYECKUM KOHTPOJIEM
KauecTBa iiBa - |
CThIKOREIE [1o BpeMeHHOMY R, =R,
CONPOTHBJICHHIO
PacTsaxxeHue 1 U3rud npu |
aBTOMATHYECCKOH, [lo npeneny R,y = 0,83R,
MEXaHU3UPOBAHHOHU WJIH PYUYHOH TEKYYECTH
| CBapKe
! CnBur - ] R,s = R,
[Io MCTAJLITY . R .— O’SSRWHH
I1iBa " v
( yriioBbiMu Cpe3 (YCIOBHBIN) B —
HIBAMU pe3y [To MmeTammy
rPaHMIIbI R.. =0.45R,,
CIJIABJICHUSA

[IpumMedadue— 3HayeHHa K0O3DPHUNEHTOB HAXEKHOCTH 110 METAIY LIBA ¥, CAEAYET NPHHHUMATH PABHBIMH:
9
1,25 —npu R, <490 H/mm™; 1.35 - npu R,,,,, = 590 H/mm™.

PacueTHOE CONPOTHMBIICHHE CBAPHOIO CTHIKOBOTO COEMHEHHUS 3JIEMEHTOB M3 CTaJleH ¢

pa3sHbIMH HOPMATHUBHBIMH CONpPOTHUBJCHUAMHU CIEAYET NPHHUMATHL KaK il CTBIKOBOI'O
COeIUHEHHS H3 CTAJIM C MEHBIIUM 3HAYCHHUEM HOPMATUBHOI'O COIIPOTHUBIICHHS.
3HaueHHss HOPMATUBHEIX (R,,,) ¥ pacuyeTHbIX (R,s) CONPOTHBIICHHHA MeTasLia YrJIOBbIX

IIBOB NPUBEACHEI B Ta0uue 1 .2.
6.5 PacueTHBIE CONMPOTUBJICHUS OJHOOOJTOBOIO COCAMHEHHUS CJEAYET ONPEAENATh II0

¢opMyJiaMm, NPUBEICHHBIM B Ta0JMLE J.
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3Hau€HUs] HOPMATHUBHBLIX M PAacyeTHBIX CONPOTHUBIICHUH CpE3y U PACTSDKEHHIO CTallu
OOJNITOB B OJHOOOJITOBBIX COCAMHECHHUSIX NpHUBEJAECHbI B TaOmuine 1.5, a cMATUIO 371eMEeHTOB,
coeJIMHsIeMbIX OoTaMu, B Tabauue 1 .6.

Taonuma 5

PacyeTHbic CONMPOTHBIACHHST O0AHOOOITOBBLIX COCIMHEHUH
Y CoBHOE
HanpsxkeHHOE —
COCTOSIHUE 0603Ha- o CMATHIO
% B |
YeHue cpe3y ¥ pacTskeHHIO OONTOB KJ1acCOB NMPOYHOCTH COeTHHACMbIX
5,6 5,8 8,8 | 109 | 129 DJIEMEHTOB
C p63 li Rbs 0142Rbm1 0,4 l Rg,u” 0,40Rbun 0‘!35Rbun ]: —
PacTsixeHue R;, 0,45R,,, — 0,94R,,,. — ~
CMATHE: |
OONThI Kli1acca — 1,60R,
TOYHOCTU A R, *
0ONTHLL KJlacca
— 1,35R,
TOYHOCTH B |
*Rp, caenyer onpeaeasTh A% COCANHIEMEIX JJIEMEHTOB U3 CTANU C ApeaenoM TekydecTi 10 440 H/mm®

6.6 PacueTHOoe COIPOTHBJIEHHE PACTHKCHUIO PYHIAMEHTHBIX U aHKEPHBIX 00JTOB R,
clneayeT QUPENCIIATh N0 (hopMyJIe |

Rpa = 0,8R,,. (1)

3HA4YCHUS pPACYETHBIX COMNPOTHBIICHHH PACTHKEHHIO (DYHIAMEHTHBIX  OOJITOB

npuBe/ieHbl B Ta0Ouie [.7.
PacdeTHOoe comnporuBiicHHe pacTsokeHuio U-00pa3Hbix 00aTOB Rpy, YKa3aHHbIX B 3.8,

CAEAYET ONPEACIISATH 110 (GOpMYJIE
6.7 PacyeTHOe CONPOTHBIEHHE PACTKEHHUIO Rpyy BBICOKONIPOYHBIX O0JTOB, YKa3aHHBIX
B 5.5, cieayer onpeaenarh no Gpopmyre
Rpn = 0,7Kpun, (3)

rae Ry, — HOPMAaTuBHOE COTIPOTHUBIIEHHE O0JITa, IPHHUMaeMoe COrjiacHo tadiune [ .3.
6.8 PacuyeTHO€ CONPOTHBICHHE PACTSDKCHUIO BBICOKOITPOYHOW CTAJIBHOH HPOBOJIOKH

R, IpUMEHAEMOM B BH/IE TYYKOB WJIH HOPJCH, CIIEAYET OIpeAesiaTh 10 GopMyJie

R, = 0,63R,,. (4)

0.9 3HaueHHE PACYETHOIO COMNPOTHUBIICHHUSA (YCHIIHSA) PACTAKEHUIO CTANBHOIO
KaHaTa cjieayeT OPHHAMATh pAaBHBIM 3HAYEHHUIO pa3pLIBHOTO YCHJIMS KaHaTa B
[leJIOM, YCTAHOBJIEHHOMY TOCYJIapCTBEHHBIMH CTaHIJapTaMH HJIM TEXHHUYECKUMHU
YCJOBHSIMH Ha CTajJbHble KaHaTHl, JCIeHHOMY Ha KO3(pOOHUIHECHT HAJACKHOCTH MO

MaTtepuany ¥, = 1,6.

10
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7 Pacyer 31eMEHTOB CTaJIbLHbIX KOHCTPYKIHI NPH HEHTPAJIbHOM
PACTHKEHHH H CXKATHH

7.1 Pacuer 3J1eMEHTOB CILIOINHOI'Q CeYeHUs

7.1.1 Pacyer Ha mNpOYHOCTH IEMEHTOB U3 CTAJIM C HOPMATHMBHBIM COIPOTHUBIIEHUEM

2 .
Ry, < 440 H/MM™ IpH LIEHTPAIbHOM paCTSDKEHUU WM CKATHH CUJIOH N ClieyeT BbITOIHSTH
no popmyJie

N
<1. (5)
A”R_,,yf.

PacueT Ha NMpPOYHOCTHL pacTAHYTBIX DJIEMEHTOB, JKCILJIyaTallMsl KOTOPBIX BO3MOXHA H
[1OCJI€ JOCTHXKEHUST METAJIOM MpelAeiia TEeKYYECTH, a TaKX€ pacTSHYTBIX HJIM CKaTbIX
3JIEMEHTOB U3 CTAJIM C HOPMATUBHBIM COIIPOTHUBJIEHUEM R, > 440 H/MM® clietyeT BBITONHAT
no ¢popmyJte (5) ¢ 3aMeHoM 3HaueHuss R, Ha R, /Y.

7.1.2 Pacuer Ha MpOYHOCTh CEYECHUHU B MECTaX KpEILUIEHHS PACTSHYTHIX 3JIEMEHTOB U3
OJWHOYHBIX YI'OJIKOB, NPUKPEIUISEMBIX OIHOM MONKOH OoJTaMH, CJEIyeT BBIIOJIHATH MO
gopmyne (5), a ceHeHUH pacTAHYTOr0 OAMHOYHOIO YroJjiKa M3 CTajd C NpelesioM TeKY4eCTH
no 380 H/mm?, [IPUKPEIUIAEMOr0 OJHOM IOJKOM 00JITaMH, MOCTABJIEHHBIMH B OJHWH PSJ IO
OCH, pacMoJioXKEHHOM Ha paccTosiHUM He MeHee 0,59b (b — uiMpHHa MOJKH yroJjka) or oOyiiKa
yrojka u He MeHee 1,2d (d — npuameTrp OoTBepcTHUst AJi1 O0NTa C YUETOM IOJIOKUTEILHOIO
NOIyCKa) OT Iepa yroJjka, 1o ¢popmyJe

N 7,
AnRu y{*l
rae Yoo = (0 Ap [ An + 0) .

<1, (6)

3necy A, — IJIOMaAb CEYEHHUS YyrojKa HETTO;
A, — IIOILAAb YaCTH CEUECHHS IIPUKPEILIAEMOH MOJIKH YIOJIKa MEX1Yy KPaeM OTBEPCTHS
U II€POM;
o, O, B — ko3bduLUHeHTH], IpUHUMaEMble 110 TabuIe 6.
[Ipu pacuere TAr U moACOB Tpasepc, aneMeHToB onop BJI, OPY wu KC,
PENOCPEACTBEHHO IPUMBIKAIOINMX K y3/1aM KpeIUieHHs IPOBOAOB, a TaKXe€ >JIEMEHTOB,
COEAUHSAIOIIMUX B CTOHKAX Y3JIbl KPEIUJICHUS TAT H PACTAHYTBIX ITOSICOB TpaBepc, KOIPDHUIIMEHT

Ye1 CneyeT yMeHbIIUTH Ha 10 %.
7.1.3 Pacyer Ha YyCTOMYMBOCTHL 3JIEMEHTOB CIUIOHIHOIO CEYEHHUS HNPH UEHTPAJIbHOM
cokaTtud cuiiol N | yAOBJIETBOPAOUIMX TpeOoBaHusiM 7.3.2 — 7.3.9, ciie/iyeT BBINOJIHATH MO

dbopmyJie
N <1
QAR Y,
rae @~ Ko3hPHUITHEHT YCTOHYHBOCTH ITPH LEHTPATIBHOM CXKATHH, 3HAYEHUE KOTOPOTO
npu A 20,4 cieayer onpeaensTh N0 GopMyie

, (7)

¢=05 (6—+6°-39,4807)/ 12 (8)

| 1
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TaOoguma 6

3Hau€HHs ko3PPHLUHEHTOB Oy, O M 3
Koadigin- | [pu AHOM 6OATE H PACCTOAHHH | npH a 2 1,5d u s =2 2d npu
LIUEHTD! B a, PaBHOM KOJTMYECTBE OOITOB B Py
| 1,354 1,5d | 2d 2 3 ]p 4
O 1,70 1,70 ),70 1,77 1,45 1,17
Ol 0,05 0,05 0,05 0,19 0,36 0,47
)] 0,65 0,85 1,0 | 1,0 1,0 1,0
|
1

TonbKO A 3MEMEHTOB PEILETOK (PACKOCOB U PACIOPOK), KPOME IIOCTOSHHO paboTalOWMX HA PACTSIKEHHUE, IPH
TOALHHE MTOAKH A0 & MM.

OboznayeHus, npunamoie 8 mabauye 6.
a — pacCTOAHHE BAOJL YCUIIUA OT Kpas IEMEHTa A0 HeHTpa ONWKaKIIEero OTBEPCTHA;

§ — pacCTOAHHE BAOJb YCHIHA MEXKIY UEHTPAMM OTBEDCTHA.

3HaueHHne KoaouuredTa 0 B Gopmysie (8) caeayeT BEIMHCIATE 10 GopMyJie

5=9,87(1- a+ B A)+ A°,
A=A \/ R, /E — ycroBHas THOKOCTb CTEPXKHS;

(9)

I'Jie

o u B — xo3dppuumenTs], onpenensemele 1o Tabauue 7 B 3aBUCUMOCTH OT THIIOB CEYEHHH.

lTaonuua 7

Tun ceyeHus 3HadECHUR
KO?E])_(PHHH@HTOB
Ob03HaueHHe Dopma J o L B
0.03 0,06
a
|
&
o b 0,04 0.09
b
&
f i ' | ] T
i é L
: | 0.04 0.14
C - o | 1
‘ l
\ |
[IpuMeuyaHue— J(nd npokarHbIX ABYTABPOB BHICOTOH ¢BbIlie SO0 MM fipu pacyeTe HA VCTOWYHBOCTH B
IOCKOCTH CTEHKH ClieAyeT NMPUHUMATh THII CEUEHUSA a.

12
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3HadyeHHuss KOIPPUIHEHTA @, BHIYHUCICHHBIE IO dopmyne (8), clenyeT NPHHUMATL HE

=, i )
Oonee 7,6/ A° npu 3HAYEHHUAX YCIOBHOU F'MOKOCTH cBhIte 3,8; 4,4 1 5,8 it THIIOB CeueHUM
COOTBETCTBEHHO a, b U C.

[Ipu 3naueHmsx A < 0,4 1A BCEX TUIIOB CEYEHUM HOMYCKAETCA NPUHUMATH @ = 1.

3HaUYCHHS KO3PPULUEHTA ¢ IPHBEACHDI B IIPHIOKEHHH /.

7.1.4 Pacuer Ha YCTOHYMBOCTE CTEPKHEH M3 OAWUHOYHBIX YIOJIKOB CIE€AYET BBINOJHATH
¢ yuetoM TpeOoBanui 7.1.3. Ilpu onpeneneHUn ruOKOCTH 3THX CTEPXKHEH panuyc MHEPLHHU
CEYCHHUSA YrOJIKA M PACUYCTHYIO JUIMHY CJIEAyeT IPUHHUMATE corjlacHO TpeooBaHusM 10.1.4 wu
10.2.1.

llpu pacyere HOACOB M 3JIEMEHTOB PELIETKH IPOCTPAHCTBEHHBLIX KOHCTPYKIMH H3
OJMHOYHBIX YTOJIKOB CJI€AYET BBIIOJHATL TpeOoBanus 16.12.

7.1.5 (Cxartple 3JIEMEHTBI CO CIUIOIIHBIMU CTEHKaMHU OTKPEITOrO l1-00pa3Horo ceyeHus
(PUCYHOK 2) PEKOMEHIYETCA YKPENISTh MJIAaHKAMU WM PCIICTKOM, [IPH 3TOM JOJIKHbI OBITH
BBIMOJIHEHBI TpeboBanua 7.2.2;7.2.3;7.2.7u7.2.8.

a — OTKPBITOE; 0, 6 — YKPEIJICHHbLIC T1JIAHKAMH HJIH PELUIETKAMH

Pucynok 2 - I1-o6pa3Hble ceYeHHUs 3JIEeMEHTORB

IIpy OTCYTCTBHHM IUIAHOK HJIM PELIETOK TaKHe 37€MEHTHI, TOMHMO pacuera 1o Gpopmye
(7) B I'IAaBHBIX IIJIOCKOCTIX X — X H Y — ), CIEAYET NPOBEpiATb Ha YCTOHYHUBOCTHL MpHU
U3rHOHO-KPYTUIIBHON PopMe MOTEPH YCTOMYUBOCTU IO POPMYIIE

N

<1, (10)
@EAR},}/C

31€Ch (O, — KOADDUUMNEHT, IPUHUMAECMBIH PaBHBIM

Q.= @y npu @1 < 0,85;
c=068+021 ¢, <1 npu ¢, > 0,35,

7€ 3HaUeHUE (| CJIEAYET BBIUHMCIIATH 110 QOpMyJle
D | =7a6cmax/-7zi- (11)

B dopmyne (11) KO3hGHIMEHT Cmax CIEAYET ONPENEIISTh COMIACHO HNPUJIOKEHHIO [].

E3
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7.1.6 CoeauHEHHE IOsICA CO CTEHKOH B LIEHTPAJILHO-CXKATOM 3JIEMEHTE COCTABHOIO
CIUIOLIHOTO CEYCHHUS CIEAYET PacCUYMThIBaTh 1o (GopMynaM Tabaunbl 43 pasaena 14.4 Ha
CIABUI OT YCJIOBHOH IlonepedHou cuibl (., omnpenaenseMod no ¢opmyne (18), npu stom

KO3 @PHULUEHT ¢ CIeAyeT NPUHMMATh B INIOCKOCTH CTEHKH.

7.2 PacyeT 3J1eMEeHTOB CKBO3HOI0 CCYeHHUS

7.2.1 Pacuer Ha nNpoOYHOCTL 3JIEMEHTOB CKBO3HOI'O CEUYEHHS MNPHU  IIEHTPAJIbHOM
PaCcTsDKEHUH M CKATUU CJIEeAYET BBINOJHATH 0 dopmyie (5), rae A, — IIolaab CedeHus
HETTO BCETO CTEPXKHS.

7.2.2 PacueTr Ha YCTOMYHUBOCTDH CXATBIX CTEPXXHEH CKBO3HOI'O CEYEHUs], BETBH KOTOPBIX
COCAHUHECHb! NJIAHKaMH WM pEUIETKaMH, CAEAYEeT BBIIOIHATHL 1o Qpopmyne (7); npu 3ToM
KO3 QHUIIUEHT @ OTHOCHUTEIBHO CBOOOJHOH OCH (IIEPIEHJHKY/SIPHON IUIOCKOCTH IJIAHOK
WJIM PEUIETOK) CACAYET onpenessarh mo popmyiam (8) u (9) miast cedeHuil TUra b ¢ 3aMEHOH

B HUIX A Ha A.. 3Ha4EHUE A, CieAYET ONPEAE/ATh B 3aBUCUMOCTH OT 3HAYEHHH A
NPUBEJCHHBIX B TAOJMHLE 8 [ CTEPXHEW C YHUCIIOM INaHeseH, Kak [IPpaBUIIO, HE MEHEE
IIECTH.

PacyeT Ha YCTOHMYHUBOCTH CKBO3HBIX CTEPXXHEH C YHCJIOM IIaHeJIeH MeEHee IIECTH
JIONYCKAETCS BBIIOJHATD!

IIPM TIJIAHKAX — KaK pacyeT paMHBIX CUCTEM;

MpH pPEHIETKAaX — COIJIaCHO TpeOoBaHUsAM /.2.5.

7.2.3 B CKBO3HBIX CTEPXHSX ¢ IJIAaHKAMH YCJIOBHAs TMOKOCTH OTAEJIBHOM BETBH A,

A py HIH A p3 (CM. TAOJIHLY 3) HA YYACTKE MEXAY CBAPHBIMH IIIBAMM WMJIA KpanHUMHK OOJITaMH,
MPUKPETLISIONMMH [JIAaHKH, I0JDKHA OBITh HE Oonee 1,4.

[Ilpy HanMYHH B OMHOU H3 IJIOCKOCTEH CIIJIOIIHOrO JIMCTAa BMECTO IUJIAHOK (CM.
DHCYHOK 2, 6 H B) TrUOKOCTHL BETBH CJIEAYeT BBIYHCIATHL MO pPaavyCy HHEPUHUH
OJIYCEYECHHUSI OTHOCHUTEJIBHO €ro LECHTPAJIbHOM OCH, INEPHECHAUKYISIPHOH IJIOCKOCTH
IJ1aHOK.

7.2.4 B CKBO3HBIX CTEPXKHSX C pEHIETKAMH ITIOMMMO pacyeTa Ha YCTOHMYHMBOCTH
CTEPIKHA B LIEJIOM CJIEAYET NPOBEPATH YCTOUYHBOCTH OTAEJILHBIX BETBEH Ha yUacTKaX MEXAY
y3j1aMu. llpp HEOOXOOMHUMOCTH CleayeT YUHTBHIBATh BIUSHUE MOMEHTOB B y3JiaX, HallpuMeEp
OT PACLCHTPOBKH IJIEMCHTOB PCIIETKMU.

B CKBO3HBIX CTEPXKHSX C PEUWIETKAaMH YCJIOBHAs I'MOKOCTH OTACIBHBIX BETBEH MEXKIY
y3JlaMd JOJDKHA ObIThb He OoJiee 2,7 M HE [JOJDKHA IIPEBBINIATh YCJIOBHYIO IIPUBEAECHHYIO

THOKOCTD A o CTEPIKHA B LICTIOM.

JlonyckaeTcd npuHUMATh 0Ojiee BHICOKME 3HAYEHHSA YCJIOBHOM I'MOKOCTH BETBEH, HO HE
Ooonee 4,1 nNpH yCIOBHH, YTO PaCYET TAKHUX CTEPXKHEH BBIIOJHEH COIJIACHO TPEOOBAHHAM
7.2.5.

7.2.5 PacyeT CKBO3HBIX CTEpP)KHEH ¢ pelIeTKaMU C yY4€TOM YKa3aHHbIX B 7.2.2 u 7.2.4
NONYLICHUH CJieAyeT BBIMOIHATL mo ¢opmyne (7) ¢ 3aMeHOM B HeH 3HayeHus K, Ha

[Tpu 3TOM KO3(pPHULHUEHT YCTOHUHUBOCTH () JJI OTACIIHHOM BETBH MIPH A ;, < 2,7 ciieayeT

npuHuMaTh paBHbiM 1,0, anpu A, = 3,2 — onpenenaars no gopmyne (8) MpH pacyeTHOH
mHe lr = 0,71, Tae [, — ANuHa BETBU (HAa PUCYHKE 3,a JJIMHA BETBU — 2 [p).

1[4
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Oxonuanue mabauyor 8

Obo3uauenus, npunsmole ¢ mabauye §:

A, — I'MOKOCTH CKBO3HOIO CTEPXHS B LIENOM B NJIOCKOCTH, NEPTNICHAMKYAAPHOH OCH ¥V —
Anax — HAWOOJBILAA U3 THOKOCTEH CKBO3HOTO CTEPACHS B LIEJIOM B [IIOCKOCTAX, NMePNEeHIHKYIAPHBIX OCH X — X WIH ) — V;
Abl Apos Ap3 — THOKOCTH OTHENEHBIX BETBEH Mpy H3rnbe B MIOCKOCTAX, NMEPREHANKYAAPIILIX OCHM COOTBETCTBEHHO 1 — 1,2 —2 ¥ 3 — 3, Ha y4acTKax
MEXCAY CBAapHbIMH LUBAMH WIIM KpaHUMU OO/ITaMU, IIPUKPEIUISIOIMMK TUIAHKH,
b (b, by) — paccrofiune MEXNY OCAMY BETBEW,
d, [, — pa3Mepsl, onpeacaseMbIe o pUCyHKaM 3 U 4;
A — naowanb CEUEHHUA BCErO CTEPKHS;
Ag, Ap — MIOLUIAAU ceYEHHH packOCOB peleTokK (NMPH KPECTOBOH petlieTKe — ABYX pacKOCOB), PAaCnONIOKENTIBIX COOTBETCTBEHHO B
MVIOCKOCTAX, NEPNEHAUKYAAPHBIX ocamM 1 — 1 U 2 = 2;
A~ NIOWAas cedeHus Packoca peleTky (Npy KpecTOBOM PeLeTKe —~ ABYX packoCOB), JEXKAIEH B MIOCKOCTH OAHOM rpaHu (ans
TPEXIPAHHOIO PABHOCTOPOHHETQ CTEPKHA );
Iy, 1,3 — MOMEIITH! KHEPLIUH CEUEHMs BETBEH OTHOCUMTENbBHO oceit cooTBeTcTBeO | — 1 M 3 — 3 (ang ceuennii TunoB I u 3 );

Iy, 1y2 — TO Xe, ABYX YTONKOB OTHOCHTENBHO OCei COOTBETCTBEHHO | — 1 M 2 — 2 (ans ceyeHns tuna 2);
I, — MOMEHT WHEPLHH CEYCHHUA OHOMN NNaHKH OTHOCHUTENLHO COOCTBEHHOH OCH X — X (PHCYHOK 4; AJ14 CEYEHHH TNOB 1 U 3);
1y, [ — MOMEHT HHEPLHM CeYEHUs OLHON U3 IUIAHOK, PAaClONOXKEHHbIX B MJIOCKOCTAX, NEPIEHAUKYISAPHBIX OCSIM COOTBETCTBEHHO

| — 1 12 -2 (ans ceyeHus Tumna 2).

[Ipumevanue— Ktuny | Takke cneayer OTHOCMTb CEYEHMA, Y KOTOPbIX BMECTO LUBEANEPOB NPUMEHEHB! ABYTaBpLI, TpYOUYaThle B Apyrue NpodUIH AAs OOHOH Ui
00€HX BETBEH; IPH 3TOM OCH ¥ — ¥ M 1—| 10/KHBI NPOXOAUTL Yepe3 LEHTPbl TAXKECTH COOTBETCTBEHHO CEHYEHUS B LIENOM W OTAENbHOH BETBH, a 3HAYEHUA n W Ay B dopmyne (12)

AOMKHBI 00ecneYuTh HaHBONbILEE 3HAYEHHE A .

———— VIR R W R e L s ar=iesle S L i el el A — el rr T ———

110C0LeL 191 LIO
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B wuHTEpBase ycioBHBIX THOKocTed 2,7 < A, < 3,2 3HaueHHE (0 JONYCKAETCS
OIpeAeIATh IMHEHHON HHTepnoasuueld Mexay 1,0 v 3HaueHueM @ npu A, = 3,2.

a) 0) B) r)

a — TPEYroJibHas; 6 — TpEYrojibHas ¢ pacrnopKkaMM; 6 — KpeCToBast; 2 — KpecToBas ¢ pacnopKkamu

Pucynok 3 — CxeMbl pellieTOK CKBO3HBIX CTePXKHENH

Pucynok 4 — CKBO3HOH CTEPXKEHDb ¢ JIAHKAMH

7.2.6 PacueT cTepXHEH COCTAaBHbIX CEYEHHMH U3 YrOJIKOB, IIBEJIEPOB H JAp.,
COeIUMHCHHbIX  BIJIOTHYK) HJIH  4Y€pe3  MNPOKIALKH, CJICAYET  BBIIOJHATH  KakK
CIIOIIHOCTEHYATHIX IPH YCIOBHHU, YTO YHACTKH MEXAY COCAUHAIOIIMMU CBApPHBLIMH LIBAMH
MM LECHTpaMH KpalHUX OONTOB HE IMPEBBIMIAIOT A CXKaThiX 3JeMeHTOB 401 W 1A
pacTaHYThIX  80i. 31eCh pagdyCc MHEPLUUM CEUECHHUA I(-T0 YIroJIKa MM IUBEJUIEpa CIEeAYyeET
NpUHAMATH Ui TaBPOBBIX MJIM JIBYTABPOBBLIX CE€UCHHH OTHOCHUTEIBHO OCH, NMapajlleIbHOH
IJIOCKOCTH PacnosIoKEeHHs MPOKJIAA0K, a i KPECTOBBIX CEYEHUH — MUHUMAJILHBIH.

[lpu 3TOM B npejenax AJIMHBI CKATOro 3JIEMEHTA CIEAYET IIpeAyCMaTpHUBATh HE MEHEE
JABYX IIPOMEXKYTOYHBIX CBI3€H (IIPOKJIAJIOK).

7.2.77 Pacuer COeAHMHHTENBbHBIX ILUIAHOK M JJIEMEHTOB PELIETOK CXAThIX CTEp)KHEH
CKBO3HOI'O CE€YEeHHS JODKEH BBINIOJHATBCA HA YCIOBHYK IIONEpeyHyro cuiny (s,
MPUHUMAECMYIO IIOCTOSHHOM I10 BCEH JIMHE CTEPXKHA U ONPEACIAEMYIO 110 (popMYyJIe

17
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One=7,15-10°(2330-E/R,)N/ ¢, (18)

rne N — IIpoaoJibHOE YCHIIME B CKBO3HOM CTEPIKHE;
@ — KO03)OHIMEHT YCTOWYHMBOCTH NpPH LEHTPATLHOM CKATHH (118 CEYeHMS THIA §),
MPUHUMAEMBIN IPH PacyeTe CKBO3HOI'O CTEPXKHS B IIOCKOCTH IJIAHOK UJIH PEILETOK.

Y CIIOBHYIO NIOIIEPEYHYIO CHITY (fic ClieIyeT pacupenesrh:

[IpY HAJIHYHK TOJBKO COCAMHUTEILHBIX IUIAHOK (PEUIETOK) ~— IIOPOBHY MEXAY
[JIaAHKaM¥ (pelIeTKaMH), JeXKaAINMH B IJIOCKOCTAX, NEPHNECHAUKYISPHBIX OCH, OTHOCHTEIIHHO
KOTOPOH NPOU3BOAUTCH IIPOBEPKA YCTOMYHUBOCTH,

[IPU HAJIHYHUHU CIUIOIIHOTO JIACTA U COCJUHHUTEIBHBIX IJIAHOK (PEIIETOK) — MOM0JaM
MEXKJAY JIMCTOM H IJIaHKaMHU (pelIeTKaMH), JICKAMHMH B IIJIOCKOCTAX, NapajiejbHbIX
JTUCTY;

NMpH pacyeTe pPaBHOCTOPOHHHUX TPEXTPAaHHBIX CKBO3HBIX CTEPXHEH — paBHOM
0,8 Qric VI KaXIO0H CUCTEMBI COCJAMHUTEIBHBIX IIJIAHOK (PEUIETOK), paCIOJIO)KEHHOU B
O0/THOU T'paHMU.

7.2.8 Pacuer COeqUHHTENBHBIX IJAHOK M HMX NPHUKPEIUIEHHUN (CM. PUCYHOK 4) TODKEH
BBIIOJIHATLCA KaK pacyeT 31E€MEHTOB D€3pacKOCHBIX (JEPM Ha COBMECTHOE JCHCTBUE CUIIBI F|,
Cpe3bIBalOIEH IIJIaHKYy, U MOMEHTa M;, U3rmOaroero IjaHKy B €€ IUIOCKOCTH, 3HAYCHHS
KOTOPBIX CIEAYET ONPEACIITh 10 (PopMYyJlam:

Fs = Qs[b/b; (19)
M; = Qs lb/za (20)

rae (Js — ycjJ10BHad MoNepeyuHas Cuiia, IpUXoasiascs Ha IUTaHKY OJIHOH I'PaHH.

7.2.9 Pacuer 3jIeMEHTOB COCIMHUTELHBIX PENIETOK COCTaBHBIX CTEPXKHEW CIEAyeT
BBIIIOJIHATEL KaK pacueT 3JIEMEHTOB pelIeTOK II0CKUX (pepM. Ilpu pacuere packocos pemerok
10 PUCYHKY 3 YCUJIME B pacKoce clieayeT ONpeaAessaTh 0 PopMyJie

Ng= ouQsd/b, (21)

rae o — Koo huimesT, npuHAMaeMblid paBHbpIM: 1,0 U1 pelIeTKH MO pUCYHKY 3, a, 0 1 0,5 —
110 PACYBKY 3, B;
(); — YyCJIOBHAS IToniepeyHas CHUjia, IPpUXOoAaascs Ha OJHY MIIOCKOCTb PEIIETKH.
llpn pacuere packOoCOB KPECTOBOM PEMIETKHM C pacliopKkaMM (PUCYHOK 3, I') ClIenyeT
YYUTHIBATh HOMOJHHUTENbHOEC YCHUIHUE Ngg, BO3HUKAIOIIEE B KaXJOM pacKoce OT O0XKaTus
BETBEH U ompeaensieMoe 1o Gpopmyie

Noa= 05 Np Agl Ap, | (22)

rme oy =d! f, / (2b3 + d° ) —31ecb b, l,, d — pa3Mepsl, YKa3aHHbIE HA PUCYHKE 3;

Np — YCHIIHE B OTHOM BETBH CTEPXKHA; _
Ay, Ap — ITIOIMAJABL CEYEHUS OJJHOTO packoca U OIHOH BETBH COOTBETCTBEHHO.

7.2.10 Pacuer crepxkHel, NpelHA3HAYEHHBIX JUIS YMEHbIIEHHS DPACUETHOH JUIMHBI
C)KAThIX 3JIEMEHTOB, JJO/DKEH BHINONHATHCS Ha YCUIIUE, PaBHOE YCIOBHOHW MONEPEYHON CUIIE B
OCHOBHOM CXXaTOM JJIEMEHTE, olpeneaseMoi no gopmyle (13).

PacyeT pacnopok, npejHa3Ha4€HHbBIX /IS YMECHBIICHUA PACUCTHOM JJIMHbI BETBEH
KONOHH B IIJIOCKOCTH, NEPIECHAUKYIAPHON MJIOCKOCTH MIOIECPEUYHBIX paM, IPH HAJIAYHH
Harpy3o0K OT MOCTOBBIX HJH HOABECHBIX KPAHOB, CJECAYET BBIITOJAHIATE HA YCJIOBHYIO

18
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NONEepPEeYHYI0 CHIIY, ompeaciseMyro 1o ¢opmyie (18), rae 3Hayenme N cnenyer
[IPUHUMATh PaBHBIM CYMME INPOJOJBHBIX CHJI B JBYX BE€TBAX KOJIOHH, COEIMHEHHBIX
pPaCIOpPKOH.

7.3 1llpoBepka YCTOHYHBOCTH CTEHOK H MOSICHBIX JIUCTOB
HEHTPAJBHO-CXKATHIX 3JE€MEHTOB CHJIOHNIHOI0 ce4YeHH s

7.3.1 llpu mpoBepKe YCTOHYMBOCTH CTEHOK B KaYeCTBE PACYETHOM BBICOTHI A s CIEAYET
NPUHUMATE (PUCYHOK J):

Pucynoxk 5 - PacuerHbie paiMepbl CT€HOK, CBECOB 110J10K, NOACHLIX JIMCTOB
B NPOKATHbIX, COCTABHbIX U THYTBIX NPOPUasX

[TOJIHYIO BBICOTY CT€HKHM — B CBAPHBIX 3JICMEHTAX;

pPacCTOSHHE MEXAY ONMXaHIIHUMH K OCH JJIEMEHTa KpasiMHU IOACHBIX YTOJKOB — B
3IEMEHTaX ¢ PPUKIHOHHBIMH MTOSCHBIMH COCTUHEHHUSIMHU;

PACCTOSHUE MEX/1Y HadajlaMH BHYTPEHHHUX 3aKPYIJIEHHN — B TPOKATHBIX IPOPUITAX;

PacCTOSTHHUE MEXAY KPassMH BBIKPYKEK — B THYTBIX MPOPHIIAX.

7.3.2 YCTOMYUBOCTh CTEHOK IEHTPAIBHO-CKATBHIX 3JJEMEHTOB CIUIOMIHOIO CEYCHUS

CIIEJyeT CUUTATh 00ECNIEYCHHOM, €CIIU YCIIOBHAsA THUOKOCTBH CTEHKH A, = (A.r/ 1) \/ R ; [FE He

IPEBBLINIAET 3HAUYEHHUH IIPCACIBHON YCIOBHOM TMOKOCTH A, ONPEACIISEMBIX 10 POpPMY.IaM
TabIu1IbI 9.
7.3.3 CTEHKH LEHTPAIbHO-CXKATHIX JJIEMEHTOB CIUIOMIHOTO CEYEeHMs (KOJIOHH, CTOEK,

onop ¥ T.gI.) npud A, = 2,3, KaK IpPaBUIO, CJICAYET YKPEIUIATH IONEPEYHBIMU pedpamMu
)KECTKOCTH C IWAaroM OT 2,5k, 10 3h,; HA KAOXIOM OTIIPABOYHOM JJIEMEHTE AOJDKHO OBIThH
HE MCHEE JBYX pebdep.

|9
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Taonuua 9

j YcnosHas | [IpeaenbHas ycioBHas TMOKOCTD
CeycHue — -
rUGKOCTS 21eMenTa A CTEHKH  Auw
T HF <2 1,30 + 0,15 A (23)
T || N > 2 1204035 A <23 (24)
a— ﬂ < | 1,2 (25) 1
! > | 0+02 A< 1.6 (26)
o p—— 1 J
| <0,8 # 1,0 ] (27)
l I > 0,8 085+0,19 A< 1,6 (28)
r 4 +
l I 0.8<h<a (0,4040,07 A )(1+0,25 \/ 2=b Ihys ) (29)

(Qbo3Havenus, npuHamoie 8 madauye 9:

p——

A — YCIOBHas THOKOCTH 3JIEMEHTA, IPHHUMAEMAs B pacueTe Ha YCTONYMBOCTE NMPH UEHTPATBHOM
CHKATHUH;
by — LUMPHHA TIONKH TaBpaA.

ilpumedanus

| B xopoO4aToM ceuyeHUHM 3HAYCHHUE A ow Cl€AYET ONpeACHsaTh M MJACTHHOK, PachioJOKEHHbIX NMapajiiejbHO
[JIOCKOCTH, B KOTOPOH HPOBEPSETCH YCTONUMBOCTh 3JIEMEHTA B [EJIOM.

2 B TaBpoBOM CeueHUH NOHKHO CO0M0AaThC YCNOBUE | < by/ h <2, mpH A <0,8 nin

A>4s ¢opmyne (29) caeayer npUuHUMaTh COOTBETCTBEHHO A=08um A =4

3 3Hak «<» B QopMynax O3HavaeT, YTo 3HAUYCHHE Auw B CJIyyae €ro IpeBbILEHUS NPH pacdeTe no gopmyie
CACAYET NMPHHUMATH PaBHBIM YKa3aHHOMY B IpaBoOH YaCTH.

B ChOnomHOCTEHYAThIX BETBAX KOJIOHH CKBO3HOIO CEUeHHsI pedpa KECTKOCTH
AONYCKaeTCd YCTAaHaB/JIHWBAaTh TONBKO B y3/aX KpEIJIEHHA COCAUHHUTECABHBIX PEUIETOK
(I1JIAaHOK).

B cTeHKe, YKpenJICHHON TOJILKO NMONEPEYHbIMH peOpaMy, NIMPpUHA UX BBLICTYIAIOLIEH
4aCTH b, JOJKHA OBITH JUIS MAPHOTO CUMMETPUYHOTO pedpa He MeHee (A, / 30 + 40) MM, ans
OAHOCTOPOHHETO pebpa — He MeHee (A / 20 + 50) MM; TonmKMHa pedpa 1, A0DKHA OBITh HE

meree 2b,.[R /E.

CTEHKH JIOIIYCKACTCS YKPEIUIAThH OAHOCTOPOHHHMH MOINEPEUYHbIMU peOpaMH )KECTKOCTH
M3 OJUHOYHBIX YTOJIKOB, IPHBAPEHHBIX K CTEHKE NnepoM. MOMEHT HHEpPLMH Takoro pebpa,
BBLIYMCIISIEMBIN OTHOCHUTENBHO OCH, COBIAJAIOLICH ¢ ONMKaiiied K pebpy IPaHblO CTEHKH,
NOJKEH OBITh HE MEHEE YEM JIJIS TapHOT'0 CUMMETPHYHOTO pedpa.

7.3.4 B HEHTpaIbHO-CKAaThIX 3JIEMEHTAaX ABYTaBPOBOTO CEUYEHHUA ¢ PAaCYETHOH BBICOTOH
CTEHKH h, B CJlIlydae  VYKPEIUICHUS CTE€HKH IIPOJOJbHBIM  peOpOM >KECTKOCTH,
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pacIIOJI0XEHHBIM [IOCEPEANHE ¥ UMEIOLUM MOMEHT MHEPIIMH cedyeHHus [,; mpu L - <0,
At
ClieAyeT 3HAYEHHUE Ay, YCTAHOBIIEHHOE B 7.3.2, yMHOXHUTD Ha KOdhPHLIHEHT
p=1+04—+1-0,1—5 (30)
Ryt \ hyt,

[Ipu pacrionoxeHuu pedpa ¢ OJHOH CTOPOHBI CTEHKH €ro MOMEHT HHEpLMH CcleayeT
BBIYHCIIITE OTHOCUTENBHO OCH, COBIAJAIONICH ¢ OmuKanel rpaHblo CTEHKH.

B cnydae BeIMOJHEHHS TNPOAOJIBHOIO pebpa B BUAE rodpa CTEHKHU IPH BEIYHCIICHHH Ay
CIeAYCT YYUTHIBATH PA3BEPHYTYIO JIMHY rodpa.

[IpononbHeie pebpa )XECTKOCTH ClieAyeT BKIIHOYAThL B paCyYeTHBIE CEUYEHHS DJIEMEHTOB.

MuHuManbHble pasMepbl BBICTYITAOIIEH YacTH MPOJI0JILHEIX pPeOep JKECTKOCTH CICAYET
IPUHUMATD KaK JJId MONECPEYHBIX pedep cornacuo TpedoBanusam 7.3.3.

7.3.5 B canydasx Korja (pakTHYeCKOE€ 3HAUEHHWE YCJIOBHOM T'MOKOCTH CTEHKH A,

- IPEBBIIAECT MPEACTbHOE 3HAYEHUE A\, BBIMHUCIIEHHOE 10 dopmyam (23) — (29) tabnuisl 9,
IPOBEPKY YCTOMYHUBOCTU IjleMeHTa 1o dopMyne (7) AOMyCKaeTCs BBIIOJHATL C YYE€TOM
pPacy€THOM YMEHBIICHHOH MIIOIIAAH CEUEHUSA A, , ONPeAeICHHON coriiacHo 7.3.6.

7.3.6 llpu pacuere LEHTPAIIBHO- U BHELCHTPEHHO-CXKAThIX CTEPXKHEH CIUIONIHOIO
CeYeHHs B ciaydasx, Koraa (akTHyecKoe 3Ha4YeHHEe YCJIIOBHOH TIMOKOCTH CTEHKH

hyw = (her 1 1y) \/Ry/E [IpeBbIIIACT (IpH UEHTPAJIBHOM CXAaTHH HE Oojiee yem B 2 pasa)

3HAYCHUE NPEACIbHON YCJIOBHON THOKOCTH CTEHKH A 4, TIOJYYEHHOE COITIACHO TPEOOBAHHUAM
7.3.2, a takxe 9.4.2 u 9.4.3, B popmynax (7), a taxke (109), (111), (115), (116), (120) u
(121) ponyckaeTcd NMPUHUMATh PaCYCTHYIO YMEHBINCHHYIO IUIOMIA/Ib CCYEHUA A, B3aMeH A.
3HadeHHne 4, CIACAYET BBIUMCIATE MO (hOPMYIIaM:
U1 IBYTABPOBOT'O U HIBEJJIEPHOI'O CEYEHHH

As=A ~ (hy—ho) 1, (31)

U1 KOpOoOYaToro CeueHHs:
IIPY HECHTPAJIBLHOM CXKaTHH

Ag=A = 2ho— ha) 1y — 2(byr1 — ba) 1y : (32)
[IPH BHEIICHTPEHHOM CKaTHU
Aj=A - Z(hef— hy) t,. (33)

B dopmynax (31) — (33) o6o3HaYEHO:
hes M hy — pacyeTHAasd U YMEHbLIIEHHAs BLICOTA CTEHKH, PACIIONOKECHHON MAPAICIBHO
[IJIOCKOCTH, B KOTOPOH MPOBEPAETCI YCTOUUYHUBOCTD;
by M by — pacueTHas ¥ yMEHbLICHHAs HIHPHHA [104Ca KOPOOYATOro CEYCHHUH,
PACIOJIOKEHHOI'O NTEPHCHAUKYISPHO ILIOCKOCTH, B KOTOPOH
IpOBEPAETCA YCTOHYHBOCTD.
3HaueHHE /iy B LCHTPAIBHO-CXKATBLIX 3JIEMECHTAX CJIEAYET BBIYHCIATH [0 (POPMYJIaM:
IJ1s1 ABYTaBPOBOI'O CEYCHMUA

P =ty [ M = sl Koy = D(haw = 1.2=0,150)] JE/R, . (34)

rae Ipy A > 3,5 cneayer npuHUMaTh A = 3.5;
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IUISE KOpOOYaTOro CeYCHU

ha=ty [ A, — (4,04, — I 4, -29-024 +0,74)]JE/R, (35)

rae opu A > 2,3 claeayeT OpuHUMarh A = 2,3;
JUIsl IBEJUIEPHOrO CEYEHHUS

hy=1t, A, \/E/Ry . (36)

JHaueHuss A H A, B popmynax (34) — (36) ang 1EeHTPaIbHO-CKATBHIX IJIEMCHTOR
cieayeT NpUHHMATh COIJIACHO TpeOGoBaHusM 7.3.2. HpH BBIYMCJICHUH 3HAYCHUSA hy I

KOpOOYaTOro CedeHUs I (bopmyne (35) BMeCTO hy, t,, A uw H P CleAyeT TPUHHMATH

COOTBETCTBEHHO by, If, iufl u A 11 = (ber1! 1) \/R [/ E ,IpA 3TOM 3HAYEHHUE A ,r| CIEAYET

OnpeaensTh corjacHo TpeboBanusM 7.3.10.
3HaucHHe hy IUiS  BHELUCHTPEHHO-CXKATBIX DJJIEMEHTOB  JIBYTABPOBOTO H
KOpoOYATOTO CEYEHHUM CIIEAYET BBIYHCAATH IIO (bOpMyJIaM COOTBETCTBeHHO (34) u (35);

[IpH 3TOM B 3THX (POpMYJax 3HAUEHHUS A= /lx 51 Aw clelyeT IIPUHUMATh COrJIaCHO
TpeOoOBaHUusAM 9.4.2.

7.3.7 llpu npoBepke YCTONYMBOCTH MOSCHBIX JMCTOB B KaYECTBE PACYCTHOM IIHPHHBI
CBECA bor Cile/lyeT IPUHUMATE PACCTOSHHUE!

OT I'PaHX CTCHKH JI0 Kpad [MOsCHOTO JIMCTA (IIOJIKK) — B CBAPHBIX YJIEMECHTAX;

OT OCH KpaiHero Oonra B mosice M0 Kpasd MOOICHOrO JMCTa — B 3JIEMEHTAX C
(pUKLUHUOHHBIMH MOACHBIMH COCAUHEHHAMH;

OT Ha4aJia BHYTPEHHET' O 3aKPYrJICHHUS J0 Kpas MOJIKH — B IIPOKATHBIX TPOPUIIAX;

OT Kpas BLIKPYXKKH 0 Kpas MOJIKK — B FHYTBIX OPOPUIISX (CM. PUCYHOK J).

7.3.8 YCTOHYHMBOCTh TMOSICHBIX JHUCTOB H TIOJOK LICHTPAJIBHO-CKATHIX 3JIEMECHTOB
CILIOLIHOIO CEYEHMS CIEAYET CUUTATh O0CCIICUEHHOM, €CIM  YCJIIOBHAs THOKOCTh CBEca 1osca

(MONIKKU) £ ¢ = (ber /tp) JR ./ £ He mpeBBIIAECT 3HAYCHHUH NPEIEIbHOW YCJIOBHOM T'MOKOCTH

cBeca nosca (roJjKy) Auf, onpenensieMbIX 10 (popMmyJiaM TaOJIHIbI 10 B KOTOPBLIX 1pH

sHaueHusx A < 0,8 wm 4 > 4 CJIeyeT IPHHUMATh COOTBETCTBCHHO A =08 ut /i =4.
7.3.9 B HOEHTPAIBHO-CXAThIX »JJEMEHTAX KOpOoO4YaToro CeYe€HHs  MNpeAe/bHYIO

YCJIOBHYIO THOKOCTBH  [OSCHOTO JTUCTA A .6 CIAEAYET NPHHHMATH [0 Tabnuue Y kak A

CTEHOK KOpoO4YaToro ceueHus:: A ,s = (ber1/ ) \/ R,/E .

7.3.10 Beicota oTruda nmonku (CTeHKH) dos (CM. PUCYHOK 5) IOJDKHA OBITH HE MEHEe
0.3 b B 2JIeMeHTax, HE YCHWJIEHHBIX MnaHkamu, H# 0,2 b, — B 3JIE€MEHTax, YCHJIEHHBIX
mraHkaMu (cMm. tabauny 10); mpu sToM TOJIMHA pedOpa [OO/DKHA ObITh HE MEHEE

2a, R, 1 E .

7.3.11. Ilpn Ha3HauE€HHWM CedeHHH LEHTPAIBHO-CKATBHIX JJIEMEHTOB 10 MPEACIbHOM
T'HOKOCTH (B COOTBETCTBHUM C TpeGOBaHHﬁMH pazaena 10.4) 3HaUCHUA NPEACIbHBIX YCIOBHBIX

rH6KOCTEH CTEHKH A uw U TIOACOB A 5 (A uf 1), ONIPENEIAEMBIX COOTBETCTBEHHO MO TabJIMLaM

9 u 10, nonyckaercs yBeJIHYUBATHL YMHOXEHHEM Ha KOYPYHUIIUCHT \/ PAR /N , HO He OoJlee

yeMm Ha 1.235.
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Taonunma 10
[lpeneibHas ycnoBHasi rHOKOCTh cBeca (0oTruda) nojaku
CeueHue rolil —
Kuf TIpH ruokocty daeMenTta 0.8 < ?& <4 |
' ‘ 0,36 + 0,10 A (37)
|
0,43 + 0,08 A (38)
0,40 + 0,07 A (39)
0,85 +0,19A (40)

Ob6o3nauenue, npunsmoe 6 madvauye 10

A — yCa0BHasA THOKOCTb 21IeMEHTA, IPUHUMaeMas B pacueTe Ha YCTOHYMBOCTE MPU UCHTPAILHOM CXKATHH.
[IpuMeuanue— g cBecoB (OTTHOOB) NOAOK (CM. PUCYHOK J) NpeeibHbIE 3HAYEHUS YCI0BHONW PMOKOCTH

K”f, BhIUMCACHHbBIE TI0 opmynaM (37) u (38), caeayer yMHOkaTh Ha koddpduumneHT 1,5, a no popmye (39) —na 1,6,

8 Pacuer 3/1eMeHTOB CTAJIbHbIX KOHCTPYKUHH NpH H3rude
8.1 O0IHe no/10xKeHust pacyera

B 3aBMCHMMOCTH OT Ha3HAYEHHUS H YCJIOBHH DJ3KCIUlyaTailMM KOHCTPYKIHMH pacyet
U3ruOaeMbIX JIEMEHTOB (0a10K) CJIEAYET BHIIOJHATE 0€3 y4eTa WM C YYETOM ILUTIAaCTHYECKHX
nedopMaliii B COOTBETCTBHUH € IOJAPA3ACACHUECM JIEMEHTOB HA TPHU KJlacca coryiacHo 4.2.7.

banku 1-ro knacca cieayer IPUMEHSTH JUiA BCEX BUIOB HAIPy30K U PacCUUTHLIBATH B
npejaenax ynpyrux jaedopmanui; Oajiku 2-ro 4 3-ro KJaccoB cleAyeT INPUMEHSTH s
CTATUYECKUX HAIPY30K U PACCYUTHIBATH C YUETOM PA3BUTHSA IIACTHYCCKUX JAePOpMAaLlUil.

banku KpaHOBBIX MyTeH MoA KpaHbl rpynin pexuMoB padotel 1K — 8K 1o 'OCT 25546
[IpU pacyeTe Ha IMIPOYHOCTh CIEAYET OTHOCUTEL K 1-MYy Kitaccy.

bucTanbHbie OanKH CJIeAyeT OTHOCHTh KO 2-MYy KJIaCCy U pacCYHATHIBATH C YYETOM
OFpaHHYEHHBIX IIJIACTHYECKHX JedhOopMallMidi B CTCHKE, 3HAYEHUST KOTOPBIX CJICAYET
ONpeAcaTh MPpU AOCTHXCHHH PacYCTHOrO COIPOTHBJIEHHS R, B HOSACax, BBIITOJHCHHBIX U3
0oJiee IIPOYHOH CTAH.
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8.2 PacueTr HA NPOYHOCTH H3rHOAEMbIX YJIEMEHTOB CILIOMIHOIO CECYEHH

8.2.1 Pacyer Ha npo4HOCTh Oanok 1-ro Kitacca ciaeayeT BhIIOIHATH 110 GopMyiaMm:
NpHU JCACTBUH MOMEHTA B OJHOM M3 I'NIABHBIX IJIOCKOCTEH

M < 1: (41)
— < L

n, min ch

OpU JCHUCTBUH B CEYECHUH IMONEPECUYHON CUJIBI

OA)
< 1 (42)
It Ry,
NpH JCHCTBHU MOMEHTOB B JBYX INIABHBIX IUIOCKOCTIX (M HAIMYUH OMMOMEHTA)
M M, Bw
—y = —x * <1, (43)
1 n ‘R ¥ yi* I}?n R ¥ y(‘ ]&} ‘R}f }/c
1€ X U y — PACCTOSHUSA OT TJIaBHBIX OCEH JI0 paCCMAaTPHUBAEMOH TOUKM CEUYCHUS
IIPY OJJHOBPEMEHHOM JIEHCTBUU B CTEHKE OAJIKM MOMEHTA M MMONEPEYHON CUJIbI
0,87 >
2 2 2
o \/Gx—-cxﬁy+c};+3'cxy <1, T/ Rsy.< 1, (44)
yle

rae oy= M, y/I_, — HOpPM@IbHOE HaIPsDKEHHE B CPEIMHHON IJIOCKOCTH CTEHKH,

napajuieJIbHOE IIPOJOJIBHON OCH OAJIKH;
O, — TO K€, NEPNCHIUKYIIPHOE TIPOIONLHON OCH OATKH, B TOM YHUCIIE Cjq,
ofpeaengeMoe 1o ¢opmyne (47);
T = QS/(t,)— KacareabHOC HAlPsDKCHHE B CTEHKE.
Hanpshkenuss ©, u O,, IpuHUMaeMble B ¢popmyne (44) co CBOMMHU 3HAKaMH, a TaKxke

Ty CJEAYET ONMPENENIATH B OTHON U TOH K€ TOYKE CTEHKU OaIKH.
B 6ankax, pacCuuThIBAEMBIX 110 popMmyie (43), 3HaueHHsl HAIPKEHUA B CTEHKE Oasiku
JAOJKHBI OBITH IIPOBEpPEHEI 110 hopMyiie (44) B IBYX INIaBHBIX TNIOCKOCTSX M3ruoda. _
[Tpu ocnabneHUKM CTEHKH OTBEPCTHSIMHU U OOJITOB JIEBYIO 4YacTb GOpMYIIBI (42), a TaioKe

3HAYEHHE Ty, B PopMyJie (44) cileryeT yMHOXKATh Ha KOI(HIIMEHT O, OTIPEEIIEMBIH 10 GOpMYyJIe
o= s/(s—d), (45)

rZe § — [ar OTBEPCTUH B OJHOM pAndy;
d — IHaMETp OTBEpPCTHA.
8.2.2 PacueTr Ha NpOYHOCTh CTEHKH OQJIKH, HE YKPEIJICHHOH peOpaMU »XECTKOCTH, IIPH

NEHCTBHY MECTHOTO HANPSKEHUS Gy, B MECTAX NMPHJIOKEHHS HArpy3KH K BEPXHEMY NOACY, A
TaKXXe B OMOPHBIX CEYCHUAX OalKy ClieAyeT BBIIONHATE 110 opmylie

— <1, (46)

TA€ Croc = F/ (lgr tw). (47)
3aech F — pacueTHOE 3HAUCHUE HArpy3KH (CHUJIBI);
les — YCIIOBHAA JUTMHA paclpelelIeHUs Harpy3KH, onpezesgemas 1o GopmyJiaMm:
JUTS CIy4aeB M0 pUCYHKY 6,a H O

lef = b+ 2h; (48)
JUIA ciiydass I10 PUCYHKY O, B
l€f= Y vllf/tw . (49)
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a
) ¥
F
SN
,.uulun‘J
S
(JL ef o tw

\

|

a — CBapHas; 6 — NpokaTHas; 8 — CBapHas WM NpOKaTHas MpH Harpy3ke OT KoJieca KpaHa

Pucynok 6 ~Cxemsbl pacnpejaesieHUs1 cOCPEAOTOYECHHOH HATPY3KH HA CTEHKY DaJIKH

rae h — pasMmep, paBHbIH CYMME TOJIIUMHLI BEPXHETro Mosca OAIKK M KaTeTa MOsSICHOTO 1IBa,
€CJIM HHIXKHA Oajika cBapHas (CM. pUCYHOK 6, a), JTMOO pacCTOSHUIO OT HAPYKHOM
rpaHH [OJKW A0 Hayajla BHYTPECHHErO 3aKpyYTrICHHS CTCHKU, €CITH HHXXKHAA OaliKa
pokarHas (CM. pUCYHOK 6, 0);
W — KO3(QPHUIIMEHT, IPUHUMACMBbI PaBHBIM: 3,25 — U1 CBAPHBIX U IPOKATHBIX OAJIOK;
4,5 — pyis 6aI0K ¢ PPUKIHOHHBIMH MMOSICHBIMHA COCIUHEHUSAMU;

I\ — cyMMa cOOCTBEHHBIX MOMEHTOB HHEPLMH 10sICa OAIKH U KPAaHOBOI'O PeibCa N
MOMEHT UHEPILIHUH CCYCHU S, COCTOSIIEIO U3 I0ACa U peJibCa B CIy4ae NpUBapKH
peJibCa IBaMH, 00ECIEYNBAIOIIMMH COBMECTHYIO paboTy IM0sca U pelibca.

8.2.3 PacueT Ha npOYHOCTH pa3pe3HbIX OaoK 2-ro U 3-ro KJjaccoB JABYTaBPOBOI'O H
KopoOYaTOoro CEYEHHM (PHUCYHOK 7) H3 CTajld C HOPMATUBHBIM COIPOTHUBIICHHEM

R,, < 440 H/MM° npu cobmonesun TtpeGosanuii 8.4.6, 8.5.8, 8.5.9 u 8.5.18 u 1upw
KacaTelNbHBIX HaNpskeHHsX T, = O,/ A, £ 0,9 R; (KpoMe OIIOPHBIX CEYECHUH) CIIEAYET

BBIIIOJIHSTH 110 (POpMYJIaM:
IpH U3rude B INIOCKOCTH HAUOOJIbIIEH KECTKOCTH ({ > 1)

M, < 1; (50)
C.rBW.rn_,min Rer
Ipy U3rudbe B JBYX IJIaBHBIX IJIOCKOCTIX M HanpsxeHusx T, = O,/ (245 < 0,3R;
M
M, + - > < 1. (51)
C.YBWxn.min Rch CyWyn,min Ry yc
3necs M,, M, — abconoTHbIE 3HaUYE€HUs U3rM0aloIUX MOMEHTOB;
Cx, Cy — KOPPULUHEHTHL, TPUHUMAEMbIE COTIacHO Tabdnuue E.1;
B — ko3 duLmMeHT, NPpHHUMAEMbIH PABHBIM:
py T.50,5R, B=1;
npa 0,5 R;<1,<0,9 R;
0,20 T,
p=1- ()", (52)
a,+0,25 K,

rne Oy = Af/A, — OTHOLIEHUE IIOIIAAM CEYEHHs I0ACa K ILIONIAaAU CEYCHMS CTCHKH
(1711 HECUHMMETPHYHOTO CeUYE€HUsT Ar— III0Iaak MEHBUIETO M0sCa;
U1 kopobuaTtoro cedenus A, — CyMMapHas NJIOIA/lb CEYEHUH JIBYX
CTECHOK).
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R
S
| Af

Pucynok 7 - Cxembl ABYTABpOBOro (a) 4 Kkopoduartoro (6) ceuenuii O6aJiok
¢ ACHCTBYWIIHMH HA HHX YCHIHSIMH

IIpu pacuere cedeHuss B 30HE 4YHUCTOro m3ruba B opmynax (50) m (51) cunenyer
PUHUMATE [3 = 1 ¥ BMecTO KO3QPULHEHTOB Cxy U €, COOTBETCTBEHHO

Cxm = 0,5 (1 + ¢4); cym = 0,5 (1 + ¢y). (53)

Pacuer Ha mpoYyHOCTH B ONOPHOM cedeHUH Oanok (npu M, = 0 u M, = 0) caenyer
BBITOJIHATH 10 (POPMYJIAM:

Q. <1 (54)
A Ry,

Q” < 1. (55)
2AfRS'yC

[Ipn ocirabieHHU CTEHKH OTBEPCTHAMH I OOJITOB JieBYIO 4acTh (opmya (54) u (55)

CJIEYET YMHOXKATh HA KOIPPUITUEHT O, ONIpeAesieMbIi 1o Gpopmyie (45).

C HeJblo YCTAaHOBJIECHUS pPa3MEpPOB MHHUMAJIbHBIX CEYCHHUH COCTaBHBIX Oa/IOK 3HAYECHUS
KO3G(PUITUEHTOB ¢, H ¢, JOMYCKaeTcs NPHHUMATL MEHbIIE 3HAYCHUH, [PUBENECHHBIX B
tabnuue E.l1, Ho He MeHee 1,0. Metoauka nmogdoopa MHHHMAIbHBIX CCYEHHH H3rHOacMBIX
3JIEMEHTOB IIPUBEACHA B IPUJIOKEHUU M.

8.2.4 Pacyer Ha NpOYHOCTH Pa3pe3HbIX OAIOK NIEPEMEHHOTO CEYEHHUST COIJIaCHO 8.2.3 ¢
y4eTOM IUIACTHUYECKHX nedOopMaLHi NOMYCKACTCS BBUIOIHATh TOJBKO B OJHOM CEUYEHHH C
HauOoNee HEONAronpusITHBIM codYeTaHHEM YCUIMid M U (J; B OCTAIBHBIX CCUECHHAX OaKH
pacdeT cleAyeT BHIMOJHAThE NPH 3HAYEHHUSX KOIPPHLIUEHTOB C, U C, MEHBIIHUX, YEM B
rabimmte E.1 npunoxenus E, unu cormnacuo 8.2.1.

8.2.5 Pacuer Ha NMPOYHOCTh HEPA3PE3HBIX M 3AUIEMIIEHHBIX OaJOK MOCTOSHHOTO
JIByTABPOBOI'0 M KOpOOYATOr0 CEUYEHHMM C JBYMI OCSIMH CHMMETPHH, H3rnbaeMbiX B
IJIOCKOCTH HanOoOJIbIeH )KECTKOCTH, CO CMEXHBIMHU IIPOJICTAMH, OTJIHYAIOILUMHUCA He Ooliee
geM Ha 20 %, npu cobOmoaeHun TpeboBanui 8.4.6, 8.5.8, 8.5.9 u 8.5.18 cueayer
BHINOJIHATE 1o ¢opmyse (50) kak cedeHU 2-T0 Kjacca € VYYETOM HYaCTHUYHOIO
nepepacnpeaesiCHUs OIIOPHBIX U MPOJIETHBIX MOMEHTOB. |

B »TOM cinydae pacueTHOE 3HaUY€HHE MOMEHTA CJIEAYET onpeacssTh no Gopmylie

M =05 (Muax + M), (56)

rne M.x — HauOONbIIUMM U3rHdarONIMH MOMEHT B MPOJIETE HIIH HA OIOPE, onpeﬂenﬂemmﬁ
M3 pacyeTa Hepa3pe3HoH Oaky B IPEAIIONIOKEHHH yIIPYrol paboThl CTaIH;
M,r — yCHOBHBIN U3rHOAOIUIA MOMEHT, PABHBIH:
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a) B HEpa3pe3HLIX OaKax ¢ LIAPHUPHO ONEPTHIMU KOHUAMH OOJIbIIEMY U3 3HAYEHHH:

M., = max lf;/z} ; (57)
Mé’f: 015M2 3 (58)

rie CHMBOJI max O3HayaeT, 4yTO CJIEAYET HAUTU MAKCUMYM BCEro CJACAVIOIEro 3a HUM
BBIDAXKECHUA;
M| — n3rubaromuiit MOMEHT B KpaiiHEM IIPOJIETE, BBIMUCIICHHBINA KaK B CBOOOJHO ONEPTOM
OZTHOIPOJIETHOH OAJIKE;
d — PacCTOSTHHE OT CEUYECHHUS, B KOTOPOM JEUCTBYET MOMEHT M), 10 KpaHHEHN OIOPHI;
[ — IUIHHA KpaHHEero NpoieTa;
M, — MaKCUMAaJIbHbIA W3rubaroMi MOMEHT B IIPOMEXYTOYHOM MPOJIETE, BLIYUCIECHHBIH KaK

B LUAPHHUPHO ONEPTOM OJHOITPOJICTHON DaJIKE;

0) B OJHOMIPOJIETHBIX M Hepa3pe3HbIX Oallkax ¢ 3alleMJICHHBIMHA KOHIAMH M. r= 0,5M;,
rae AM; — HauOoIbIIMK U3 MOMEHTOB, BEIYMCIICHHBIX KaK B Oajikax ¢ IIapHUpaMU Ha Oopax;

B) B Oajke ¢ OJHHM 3aleMJIEHHbIM U APYIUM CBOOOAHO ONEPTHIM KOHILIOM 3HAYE€HHE
M cnepyert onpenensth o popmyine (57).

3HaucHue 7. B popmyne (52) cieayeT BbIYUCAATH B CEUYCHHUH, I'IC ACUCTBYET Minax;
eCM Mmax — MOMEHT B IIPOJIETE, CIECAYET IIPOBEPUTH OMIOPHOE CEYCHUE OAJIKH.

8.2.6 Pacyer Ha MpOYHOCTL Hepa3pe3HBIX U 3alIEMIICHHBIX 0ajlOK, YIOBJIETBOPSAIOILUX
8.2.5, B ciiyuyae u3ruda B JIBYX IJIaBHBIX INIOCKOCTSX CJIEAYET BBINOIHATH 0 Gopmyie (51) ¢
YYETOM IIE€peEpacIpeae/icHHs OINOpPHBIX W NOPOJIETHBIX MOMEHTOB B  JBYX [IJIaBHBIX
IJIOCKOCTSX COTJIACHO yKa3zaHuaM 8.2.35.

8.2.7 Pacuer Ha NpOYHOCTh HEPA3PE3HBIX U 3ALIEMIICHHLIX OaJIOK, YAOBIETBOPAIOLIMX
TpeboBaHusaM 8.2.5, 8.4.6, 8.5.8, 8.5.9 u 8.5.18, n01yCcKaeTCsa BBIONHATE [0 Gopmylie (50)
KaKk CE€YCHHMH 3-r0 Kjacca C Yyd4eToOM Iepepacripeic/iCcHUs H3ru0aroumXx MOMEHTOB U
o0Opa30BaHUsl YCJIOBHBIX IUIACTHYECKUX IHAPHHUPOB, a TaKXe BIUIHHUS KacaTelbHbIX

HallpSOKEHHH T, B COOTBETCTBHH ¢ 8.2.3 B CEYEHHIX C MaAKCHUMAJIBHBIM H3IHOAroIUM
MOMEHTOM.

8.2.8 Pacyer Ha npoyHocTk OUCTAIBHBIX pas3pe3HbIx OajOK JABYTAaBPOBOIO H
KOpOOYATOro CeYeHHH C ABYMS OCSIMH CUMMETpUU IIpU coOmoaeHuH TpedboBanuit 8.4.4, 8.5.9

u 8.5.17 1 ipn KacarenbHbBIX HampsKeHUAX T, < 09K, H 1T, < 0,5 K, (KpoMe OMOpHBIX
CEYeHUM) CEeNYET BRIMOJHATh KaK pacueT CeYeHUM 2-ro Kjiacca no ¢GopMyiam:
[IPH H3ru0€ B OJHOM I'TABHOM MIOCKOCTH

M, <1 (59)

CerB Wen Ry Y

IIPH U3THOE B JIBYX I'JIaBHBIX IIJIOCKOCTSX

M
A, + > <1. (60)
C.rrBern wac cerynRnyc
B dopmynax (59) u (60) 00603Ha4EHO:

Cor = (04 r + 0,25 - 0,0833/r %) / (05 + 0,167), (61)

rAC a;:Af [ A, r= Ryf /Ryw;
B, — ko> dULHEHT, NPHHHMAEMbIH PABHBIM:
npu T, <05 R, B,=1;
npu 0,5 R; < 1, < 0,9 R,
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0,2 T 4
Br =] ( = ) . (62)
o7+ 0,25 R
Cyr — KOO(PUUHNEHT, IPUHUMAEMBI paBHbM 1,15 — 11 ABYTaBPOBOTO CEUCHUS H
1,05/r — 1 xopob4aToro ceyeHus. _
PacueT OUCTAILHBIX OAIOK MPH HAIMYUM 30HBI YUCTOTO H3ruda U B OINIOPHOM CEYCHHH, a

TAKXE C YYETOM OCJIa0JICHUS CEYCHHUS CIICAYET BBITOIHATEL COIVIAacHO 8.2.3 ¥ NPHI0XKEHHIO M.

SW

8.3 PacueTr HA NPOYHOCTD 0a/10K KPAHOBLIX NYTEH CIVIOIIHOIO CeYEHH S

8.3.1 Pacuer Ha nPOYHOCTH OAIOK KPAHOBBLIX IYTEH ClelyeT BBIIOJHATh COTJIACHO
TpeOoBaHussM 8.2.1 Ha JIEHCTBHE BEPTHUKAJIBbHBIX M T'OPH3OHTAJIBHBIX HArpy30K,
onpenenseMbx corjlacio ClI120.13330.

8.3.2 Pacder Ha NPOYHOCTH CTEHOK OAJIOK KpAaHOBBIX NMYyTEH (32 UCKIIIOUEHHEM Oanok,
pPacCYMTHIBAEMBIX Ha YCTAJIOCTh, I KPaHOB rpynmn pexuMoB paborel 7K B uexax
METALYPIHYECKHX HPOHU3BOACTB M 8K) cieayeT BBHIONHATE 1O hopmyie (44), B KOTOpOH
[IpH pacyeTe ceyeHuH Ha oropax HepaspesHbiXx 06anok BMmecTo Koaddunuenta 0,87 cienyer
npuHUMaTh Koa3ppuuuedt 0,77.

8.3.3 Ilpu pacuyere Ha NpOYHOCTH CTEHOK DAJIOK KPAHOBBIX NyTEN U3 CTANH C NIPENEIOM
TeKyuyecTH He Oosece 440 H/MM® Uit KpaHORB rpynn pexuMoB padotel 7K (B mexax
METALTYPIrHYECKUX MPOH3BOACTB) H 8K NOJDKHEI OBITh BHIIOJHEHBI YCJIOBUSL:

% \[(cx +0pex ) (O +01 )01, 0 tocy +3(T, + Ty )" S 1 (63)
| (Ox + Olocx) / Ry < 1 (64)
(Ciocy + On) / Ry S 1; (695)

(Tay + Tiocy + Trxy) [ Rs <1, (66)

rae P — koagduument, npuHUMaeMbIii papHbIM 0,87 s pacdeTa pa3pe3HbIxX 0anok u 0,77
- UL pacyeTa CCYeHHH Ha onopax Hepa3pe3HbIX OaloK;

Gy =M/ Wiy Otocx= 025610y, Siocy= Y Yy Ful(tl,); Oy = 2M,t /1

Txy = Q /(Ih); Uoc,xy = 0,30106,3,; Texy = 0,25 Oy - (67)
B ¢popmynax (67) 0603Ha4€EHO:
M 1 Q — COOTBETCTBEHHO U3rHOaOiHi MOMEHT M NONEpEYHas CHjia B CEYCHUH OaJIKU OT
pacyeTHOH HArpy3KH, olipeaensieMoi coraacHo CIT 20.13330;

Yr — KO3(PPHUIHEHT HAISIKHOCTH 10 HArPy3Ke I KpaHOBBIX HAIrpy30K, [IPHHUMAEMBIH
corijacuo ClI 20.13330;

Yn — KOOPOUIUEHT yBETUYEHHUS COCPENOTOYEHHOM BEPTUKAIBHON Harpy3Ku OT OJHOTO
KoJeca KpaHa, npuHuMaeMbli corniacao CI1 20.13330;

F,, — MOJIHOE€ HOPMATHUBHOE 3HAYEHUE COCPEAOTOYCHHOM BEPTUKAJIBHOK HArpy3Ku OT OJHOI'O
KoJieca KpaHa; '
l.s— yCJOBHas JUIMHA, OmpeaeigeMast CoOrllacHo TpeboBanusaM 8.2.2;
M, — MECTHBIM KPYTAIIME MOMEHT, ONIpeAe/sAseMbIl 110 (hopMYyIIe

M, =Y Yo Frne+ 0,75 Q; A, - (68)

rae e = 0,2 b (3aeCh b — 1IMPHHA NOJOMIBEI PEJILCA);
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(); ~ pacueTHas TOPHU30HTANIbHAS HAarpy3Ka, HalpaBJICHHAs IONEPEK KPaHOBOro MyTH,
BBI3bIBaCMas II€PEKOCAMH MOCTOBBIX KPAaHOB M HENMApaJLIEIbHOCTEIO KPAaHOBBIX
nyren u npuHuMaeMas coriacHo CIT 20.13330;
h, — BbICOTA KPAaHOBOT'O PEJIbCa;
Ir= I+ by zy3/ 3 — cyMMa cOOCTBEHHBIX MOMEHTOB HHEPLIHH ITPH KPYYEHHH pesibca U I10s1Ca,
rne by ®u ¢ — COOTRETCTBEHHO LUIMPHHA W TOJIIILHHA BEPXHETrO Mosca OaJIKH.

Bce HanpsxeHnud B popmyax (63) — (67) cieayer NpHHUEMATh CO 3HAKOM «ILJTFOCY.

3.3.4 Pacyer Ha NPOYHOCTH NOJABECHBIX OAIOK KPAaHOBBIX MyTeHl (MOHOPEILECOB)
CII€AyeT BBIIOJHATE ¢ Y4ETOM MECTHBIX HOPMAaJBHBIX HANpPKCHUH OT JaBJICHHS KoJjeca
KpaHa, HalpaBJICHHBIX BJIOJb H MONEPEK OCU OaIKM.

8.3.5 Pacuer Ha mpouHOCTH OHCTaBHBIX OaJOK KpaHOBBIX NyTel ABYTaBPOBOIO
CCYCHHS C ABYMS OCAMH CHMMETPHUH JUIA KPAHOB IpYyIHI peXHMOB pa0oThl 1K — 5K nipu r =
=R,/ Ry, < 1,5 nonmyckaercs BBLINOJHATE 1o Gopmyie (60), B KOTOPOIi:

M, — u3rudaroluii MOMEHT B TOPU30HTAILHOMN MIIIOCKOCTH, TONHOCTRIO NEpeAAIOILHACS
Ha BEpXHHUH MOSAC OAJIKH;
Win = Wypr — MOMEHT COIIDOTHBIICHHS CEYEHHA BEPXHETO MOSACA OTHOCUTENBHO OCH Y — V;
Cy — KO3PPHUIUEHT, IpUHUMaEMBIH paBHBIM 1,15.
PacyeT Ha IPOYHOCTh CTCHOK OUCTANIBHBIX Oall0OK KPaHOBBIX MYTEH CJIeAYyET BBINOJIHATD

coriacHo TpedboBanusm 8.3.2.

3.4 Pacuer Ha 00m(yI0 YCTOHYHBOCTHL H3rH02EMBIX 3JIEMEHTOB
CIVIOIIHOIO CeYeHHA

8.4.1 Pacuer Ha ycTOMYHMBOCTEH ABYyTaBpOBBIX 0OaoK 1-ro Kiacca, a Takxke OMCTaIbHBIX
OajioK 2-ro KJacca, yxoBJaeTBoparonmX TpeooBaHusaM 8.2.1 u 8.2.8, cienyeT BBINOJHSITE 10
dopmynam:

Py U3rude B IIOCKOCTH CTEHKH, COBNAAAOIIEH C IIJIOCKOCThIO CHMMETPHH CCUCHHSA

M, <1 (69)

q’bwcx R yyc
[IpH U3THOE B ABYX IMIaBHBIX MJIOCKOCTAX (M HAJIMYHH CEKTOPHATIbHBIX HAIIPSKCHHH )

”_{_{ + M” + — 5 -< 1. (70)
P,W. R)Y, W, Ry, W,R v, -
B ¢popmymnax (69) u (70) 0003Ha4YEHO:
@ p— KOIPPUIHUEHT YCTOHUYMBOCTH MIPH U3ru0e, ONpeAeIseMbIH 0 NPUI0KEHUIO XK 1
OaloK C OOPHBIMH CEYCHUAMH, 3aKPEIJICHHBIMHA OT OOKOBBIX CMEILEHHI U TOBOPOTA;
We — MOMEHT CONPOTUBIICHHS CE€YEHHUS OTHOCHTENBHO OCH X — X, BBIMHCIICHHBIN JIs
CKaTOTO I10SCA;
W, — MOMEHT CONPOTUBJICHUS CEYECHUS] OTHOCUTENLHO OCH )—Y, COBIIAAAIONIEH C IUIOCKOCThIO
3ruoa;

Wy — CEKTOPHAJIBHBIM MOMEHT CONPOTHUBJICHUS CEUCHHUSL.

Jlnga OucranbHeIx Oanmok B dopMmynax (69) u (70), a Takke nmpd ONpeldcICHHH @)
cienyeT R, 3aMCHATh Ha Ryr.

8.4.2 llpu onpeneneHuM 3HAYCHHS (p 3@ PACUYETHYIO JUIMHY Oankd [, cieayer
IPHHUMATh PACCTOSHUE MEXAY TOYKaMHM 3aKpeIUIEHHH CXKaToro Mnosica OT I[OMEepPeYHbIX
cMellcHHuHN (Yy3/1aMH IPOJOJIBHBIX HJIM IOMEPEYHBIX CBA3EH, TOYKAMM KPEILJICHUS XKECTKOIo
HACTU/Aa); NPU OTCYTCTBHH CBs3eH [, = [ (rae [ — mposier Oanku); 3a pacyeTHYK JIHHY
KOHCOJIH CJIEAYET IPUHUMATD: [of = { IPH OTCYTCTBHH 3aKPEIICHHUS CKATOrO [10sica Ha KOHIIC
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KOHCOJIM B rOPH3OHTAIIBHOH IJIOCKOCTH (34€Ch | — MIHHA KOHCOJIM) HJIH pacCTOSSHUE MEXIy
TOYKaMH 3aKpEIUICHUS CXATOro nosica B FOPH3OHTAILHOM ITOCKOCTH — IIPH 3aKpeIlIEHHH
[1OsACa Ha KOHIIE M 110 JUITUHE KOHCOJIH. '

8.4.3 Pacder Ha ycTOMYMBOCTD 0a10K KpaHOBBIX IyTEH JBYTABPOBOI'O CEYEHHUS CIEAYET
BBIIONHATE 110 ¢opMmyiie (70), B koTopoii: M, — u3rubaromMii MOMEHT B IOpHU3OHTAJILHOH
TUIOCKOCTH, INMOJHOCTBIO NMEpelaroliuicd Ha BepXHHMH mnosgc Oanku, W, = W, — MoMeHT
COIIPOTUBJICHHA CCYCHHUSA BEPXHErO NMOsica OTHOCHTEIBLHO OCH Y — .

8.4.4 YcrouuBocTh Oasiok 1-ro Kiacca, a Takke OMCTaIbHBIX Oajllok 2-ro Kjacca
CIEIYET CYHTATh O0ECIICYEHHOI:

a) TIpH Mepelade Harpy3kd Ha Oajnky yepe3 CIUIOMIHOM JKECTKHH HacTH (IJIMTHI
)KeJIe300€TOHHBIE U3 TAKEIIOro, JIETKOro M SYEHCTOrO OETOHA, IVIOCKHH B NMPOQHITHPOBAaHHbBIN
METAJUIMYECKNHA HACTHJI, BOJHUCTAs CTAJIb U T.I.), HEMPEPHIBHO ONMHPAIOINNCA HA CXATbIN
nosic OaJiKu U ¢ HUM CBS3aHHBIM ¢ IIOMOIIBIO CBapKM, OOJITOB, caMOHape3arollliX BUHTOB H
Ap; IIpH 3TOM CHUJIBI TPCHHUS YUYHUTHIBATH HE CIIEAYET;

0) npu 3HAYECHHAX YCIOBHON I'MOKOCTH CKATOr0 nosica 0ank| A, = (lef/ b) J R,/ E, nHe

MPEBLIHAIONIMX €€ Npe/e/IbHBIX 3HAYeHHH A , OlpenensieMblX no dopmynam tadbnauimr 11
g 0aloK  CHMMETPHUYHOIO JBYTABPOBOIO CEYECHHMS MM aCHMMETPUYHOro — ¢ OoJee
Pa3BUTHIM CXKATBIM IIOACOM, PaCCYHMTHIBAEMBIX 1O ¢opmyie (69) ¥ nMeronux OTHOIIECHUE
IIUPHHBI PACTAHYTOr0 NOsACa K IIHPHHE CXATOro 1oAca He MeHee 0,75.

Taonuma 11

— — el — — o —

_— -y _— —

YcnosHad npenenbnHas rebxoCcThb CKaToro nosca

| MecTo MPHROKEHHA Harpy3KkH

NMPOKATHOH Ml CBapHO#K Oanku )\.ub

K BepxHeMy nosc B - - _ o () 35+0, 0032 b/t +(0 760,02 b/n) b/lh  (71)
K HWXHEMY NosCy . 0 ,37+0, 0032 blt +(0,92-0,02 binblh  (72) .
| HeszaBucHMO OT ypOBHs l'[pHJIO}KeHHﬂ Harpy:um npu 0,41+0,0032 b/t +(0,73-0,016 b/t) b/h (73)

pacuere y4acTka Oajku MeXIy CBA3AMM HJIM TPH | |
YHCTOM U3rHO€E

A e s, P el A - i L i

Qbo3nauenua, npuuamele ¢ maoauye 11:
b ¥ t — COOTBETCTBEHHO HIMPKHA U TOIILMKHA CHKATOTO N10AC3;
h — pacCcTOAHKE (BBICOTA) MEKAY OCAMH MOACHBIX IMCTOB,

[IpuMeuyaHus

| 3uauenns Aup onpenenessi npu 1 < Wb<6 u 15< b/t <3S ana 6anok ¢ oTHOoWwekHHeM bit < 15 B GopMyiax
| Tabnunbl 11 cneayer npuuumars bir = 13,

! 2 Jlng 6aiok ¢ PPHKIHOHHBIMH MOACHBIMH COCAMHEHUAMH 3HAYCHUS A ub cleayer yMHoXarh Ha 1,2,

3 3uaueHus Aub AOMNYCKAETCA NOBBLICHTb YMHOMKEHHEM HA KO HLUEHT | fR f /6 .rnec=M/ (W.v,.).

- el - ol - R T el . . T—_ oL — L el il i — el

8.4.5 llpuxpenneHHs K CXaroMy HOsSCY XECTKOr0 HacTHaa, MOPOJOJBHBIX HIH
OMEPEYHBIX CBA3CH, KOTOPBIE AOJDKHBI O0ECHEYUTh YCTOMYHBOCTE M3rMOAaEMOro 3JjJ€MEeHTa,
CledyeT pacCYUTBHIBATh HA (PaKTUYECKYIO WM YCJIOBHYIO MONEpeyHyro cuiy. llpu 3Tom
YCJIOBHYIO TTOMIEPEUHYIO CHITY CAECAYET ONPEAC/IATH:

NpH 3aKpeIvieHUd Oalkd B OTACNBHBIX TOYKax — mo ¢opmyie (18), B koTopon ¢@
CJAENYET ONpPEACHsATh JJid ceueHHd THa b (cM. Tabnuiy 7) npu rubkoctd A = [ e/ i (roe i —
paauyC HHEPLHH CEYECHHA CXATOro Iosica B TrOPpU30OHTAJIBHOH MJIOCKOCTH), & NV — BbIYHC/IATE
1o GopMyJie

N =(Af r +0,25A,) Ry,, (74)
rane Ar 1 A, — IUIOUIAJIH CEYEHHUA COOTBETCTBEHHO CIKATOr0 NOsICa ¥ CTEHKH;
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r =Rye/ Ry, = 1,0;

R,y u Ry, — pacyeTHble CONPOTUBJIEHHS CTAIN COOTBETCTBEHHO CXKATOTO 1105iCa H CTEHKH;
[IpH HENPEPBIBHOM 3aKPENJIEHUH — 110 hopMyie
qfic = 3Cac /1, _ (75)

TA€ Gfic — YCIIOBHA MOIIEpEYHas Cujia Ha €AUHMUIY JUIMHBI Iosca Oaku;
(sic — YCTIOBHAs IONIEpeYHas Cuia, onpeaensemas no gopmyne (18), B kotopoi ¢ = 1,
a N cneayer BRIMUCIATH 110 Gopmyne (74).
8.4.6 YCTOMYUBOCTHL OajloK C CEUEHHAMH 2-TO M 3-TO KJIACCOB CJIEAYET CYHTATH
00eClIeyeHHON IIpM BbIIOJHEHUH TpeboBanuh 8.4.4, a ubo 8.4.4, 6 npd YyCIOBHH

YMHOXEHMS 3HAYCHUH A, , onpeaenseMbiX o Gopmynam tabnuiint 11, Ha kodhduLeHT

0 =1-0,6(cix—-1)/(c-1), (76)
rfie Cix — KodhdUumueHT, onpeacnieMpii no 00nbmeMy 3HAYEHHIO U3 HOPMYIL:
clx=M/ (W RyY) wma cie=B ¢y (77)

H H3MEHSIOIHMCSA B IIpejenax 1 < ciy £ ¢,
3nech M, — U3rndarIyii MOMEHT B CEYCHHHU;
B - xo3dpduuueHt, npuHUMaeMblii o gopmyne (52);
Cx — KOOOGHUMEHT, NPUHHUMAEMBIA COIIacHO Tabsmiie 75.
IIpu >TOM ZmomycKaeTcd NpUHUMATh 3HAYCHHS YCJIOBHOM IpEeAC/IbHOH T'HOKOCTH Iosica
OayIKH:

O Auw — HA yyacTKe JJIMHBI 0alKy, TAC YUNTHIBAIOTCA MnacTHieckue AchopMalini;

Aw — Ha y4acTKaX JIIMHBI OaJIKM C HAIPSDKCHHUSAMH B CEYCHHAX 0= M/ wymin £ R)Y..
Yyer miaacTHYECKHX IeopMaldd MNpU pacdeTre OajoK CO CKaThIM IT10SACOM, MEHEE
Pa3sBUTHIM, YE€M PACTAHYTHIN, JONYCKAeTCsl JUIUb NPY BHINIOJHEHUH Tpebosanui 8.4.4, a.

8.5 IlpoBepka yCTOHYHMBOCTH CTEHOK H NOSCHBIX JIMCTOB H3rudaembix
3IEMEHTOB CILVIOMHOrO CeYeHH

8.5.1 YcToituuBOCTh CTEHOK OaJIOK 1-ro Kiiacca ClIEyeT CUUTATh 00ECNICUEHHOM, €CIIH
BRITIOJIHEHE! TpeOoBanus 8.2.1, 8.3.1 - 8.3.3,8.4.1 - 8.4.5 u ycinoBHas ruOKOCTb CTEHKH

Aw = (herl t) \/ R,/E (cM. pHCYHOK 5) HE IIPEBBIILACT 3HAYCHHIA:

3,5 — NpH OTCYTCTBHM MECTHOI'O HAIIpsDKEHHS Gpe B 0Oajkax € JIBYCTOPOHHHUMH
MOSICHBIMH [IBAMH; '

3,2 — TO ke, B 0ajKax ¢ OJJTHOCTOPOHHUMH MOSICHBIMH 1IBAMH;

2,5 — IPH HAJIMYHK MECTHOTO HAIIPSHKEHHUS Oy, B OaJIKax ¢ ABYCTOPOHHHUMM IMOSICHBIMH
IIBAMH. _

[Ipu >TOM cneayeTr ycTaHaBIUBATh MOIEpEUHBIE (M OMOpPHBIE) pedpa KECTKOCTH
corjlacHO TpeboBaHusAM 8.5.9 uim corjiacHo 8.5.11 u 8.5.12.

8.5.2 IlpoBepKy YCTOMYMBOCTH CTEHOK Oaniok 1-ro xmacca caeayeT BBIIOJHATL C
Y4eTOM HauOOJBHIEr0 CXHUMAIOMIEr0 HaNpsHKEHUMss O Yy PpaCueTHOM [paHHLbl CTEHKH,
IPHHUMAEMOI'0 CO 3HAKOM «ILJIKOC», CPEIHEro KacaTeJIbHOrQ HanpshKeHHS T U MECTHOIO

HalpsSKEHHUA O B CTEHKE ITOJ COCPEI0OTOUYECHHON HArPYy3KOH.
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HanpsokeHus 6 ¥4 T cledyeT BRIYUCIATD 110 GopMyaM: .
oc=M,/I; (78)
7= Q/ (t, h,), (79)
rae M u Q — cpeiHue 3HaY€HHs COOTBETCTBEHHO U3rHbaromero MOMEHTa H IONepeYHOM
CHJIBI B IIpEIENax OTCEKa; €CNH AJIMHA OTCEKa a (PacCTOSHHE MEXIY OCAMHU
IONEpPEYHBIX pedep KeCTKOCTH) OOJIblIIe €r0 pacuYE€THOM BBICOTHI A,f ,
TO 3HauYeHHsA M ¥ Q CieAyeT BBIYMCIATE KaK CpesHue 1 Ooee

HaMNpsHKEHHOTO Y4acTKa C JUIHHOH, PaBHOM A5, €CIIU B [Ipe/iesIax OTCEKa MOMEHT
HJIH TIONIEPEYHAA CUJIa MEHSIOT 3HAK, TO MX CPEAHHE 3HAYCHHS CIIEAYeT
BBEIYHCIATH Ha YY4aCcTKE OTCEKAa C OAHHM 3HAKOM;

hef ~ pacyeTHas BRICOTa CTCHKH, IPUHUMAEMas COrjiacHO TpeboBaHusM 7.3.1;
h,, — IOJIHasg BBICOTA CTEHKH.

MecTHOE HaNpPSIKEHUE Ojoe (Clocy) B CTEHKE MO COCPENOTOUCHHON HArpy3Koi clieayer
onpeaensaTs cornacHo 8.2.2 u 8.3.3.

B oTtcexax GankH, rae cocpenoTroueHHas Harpy3ka NpHJIOKEHA K pacTAHYTOMY ITOACY,
OJHOBPEMEHHO JOMKHBI OBITh YUTEHBI TOJBKO G U T HWIH G, U T.

8.5.3 VcroiuuBOCTL CTeHOK Oanok 1-ro Kjilacca CHMMETPHYHOIO CEUYCHH,

YKPEIUJICHHBIX TOJIBKO [ONECPEYHBIMH peOpaMH KECTKOCTH (PHUCYHOK 8), nmpH HaIW4YMH

MECTHOI'O HanpsHXeHUs (G #0) M NPH YCIOBHON I'HOKOCTH CTEHKH A, <6 J R, /o cnenyer
CYHMTATh 00eCcTeYeHHOM, €CJIH BBITTOJHEHO YCIIOBHE

J(olo, +0,,/0,.,) +(t/1,) I1.<1. (80)

a — NPH NPHIIOKEHHH COCPEAOTOUYECHHON HArPY3KH K CKATOMY NOACY; 6 — TO XKE, K PaCTAHYTOMY NOACV

Pucynoxk 8 - Cxema y4acrtka 0ajiky, yKpenjeHHoH nonepeyHbiMu pedpaMu KeCcTKOCTH

B dopmyne (80) 0603HaueHO:

G, Gjoc , T— HANPSDKEHUS, ONpEeIieMbIe COIJIaCHO TpeOoBaHUAM 8.5.2;
O — KPUTHYECKOE HANPAXKCHUE, BBIYUCTISIEMOE 110 POopMyJie
A 2
C{j‘r —_— cc-r Ry } )Lw ’ (81)

A€  Cq — KO3QOUUHEHT, onpeeiseMbld cornacHo 8.5.4 — 8.5.6;
Oloc.cr — KPHTHYECKOE HAIPAXKEHHE, BBIMUCIAEMOE O GOpMYJIE

Gloc,cr = C1 €2 R1/ xi 3 (82)

[J€ €| B ¢y — KOYG(PULUMEHTBI, ONpeAe/IsieMble COrjlacHo 8.5.5;
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Tcr — KPUTHYECKOE HANIPSDKEHHE, BRIYHCIIsIEMOE 1O GopMYyJIe:

T,=10,3 (1 +0,76/l2 )R,/ 1, (83)

31€CH [l — OTHOIIICHHE OOJIBIIEH CTOPOHBI OTCEKA CTCHKH K MEHBILICH;

A, =/t R,/E ; d—wméHbnias M3 CTOPOH OTCEKA CTEHKH (e WIH Q).

8.5.4 Ina 6anok 1o 8.5.3 npu O = 0 kosdpdbunuent c., B popMyne (81) ciaenyer
onpeneaaTs no tabmuie 12 B 3aBHCUMOCTH OT BHJA MHOSCHBIX COCAUHCHHUH ‘W-3HAUYCHHS

ko> uITHEHTa O, BBIUHCIAEMOro o hopMyie

8 =P b/ hes) (t 1 1,)°, (84)

rae B — ko3¢ puuHeHT, IpHHUMAaEeMEIH 110 Tabnuue 13;
br, ty — COOTBETCTBEHHO HIMPHUHA H TOJIIIHHA CXXAaTOro nosca OaikH.

Tadbnunga 12
[TosiCHBIe coeAMHEHHS 6a0K 3Haqu"é;fr [pH O, PABHOM
| e <08 1,0 2.0 2.0 6.0
| Coapunie 300 | 315 | 333 | 346 | 348
| PpUKHHOHHLIE B “§§_2L
Taonumuma 13
basnku - ] Yc0BHA paboThl CKATOTO NosAca T ) \

KpaHoBbie penbeh! He MpUBapeHbl
KpaHoBbie pesibChbl IPUBApEHbI

[Ipy HenpepbIBHOM ONMUpPAHMU I[UIHT
B npouunx ciy4dasx

KpaHoBbIX nyTeH

3 |8 [

[Ipouue

&
{00

I[IpuMeyanne-— /114 0TcekoB 0a10K KPaHOBBIX MYTEH, rIe COCPEAOTOUCHHAS HArpy3ka NpHIOXKEHa K
| PacTAHYTOMY MOSCY, MIPH BLIMHCICHHH Ko3hdHUHEHTa O caenyer npuHuMath 5 =0,8.

8.5.5 Ilpu BEIUHCIIEHUH 3HAYCHUHR Ojocor O opMylic (82) npu O F 0 crienyer
NPUHUMATE! '

¢ — 1o tabnuue 14 B 3aBUCUMOCTH OT OTHOLUEHUSA a / hor U 3HAYCHHSA P = 1,04 [/ her
(31€Ch 3HAUECHHUE [ r CAENYET ONPENEIATH COTTIACHO TpEOOBAaHUAM  38.2.2);

¢, — 1o Tabiume 15 B 3aBUCHMOCTH OT OTHOLIEHHUS a / h,s W 3HAYEHUH O,
BEIMHCIIEMOro o gopmyne (84); s 6anok ¢ PpUKIHOHHBIMYU MOSCHBIMHU

COEOHHEHHUAMH CleIyeT NIpuHUMaTh 0 = 10. -

[Ipu Gy, # 0 npoBepky cTeHKH 1O Gpopmynae (80) ciaeayeT BUIONHATE B 3aBUCHMOCTH
OT 3HAUECHUA a / hf: :

a) IIpH OTHOMICHUH a / h < 0,8 3HAYCHHE C., CIENYET ONpeAesATh 10 (popmylie (81) ¢
yyeToM TpeOoBaHui 8.5.4.
Ecnn cocpedoTOUEHHas Harpyska IIPWIOXKEHA K PacTaHyTOMY MHOACY (CM. pHCYHOK

8, 06), TO MMPH MPOBEPKE CTEHKH C YUETOM TOJBKO Gje M T NPH ONPEAETCHHU KOG PUILIHECHTA

0 1o dopmyne (84) 3a by U t; clenyeT NPHHHUMATH COOTBETCTBEHHO LIMPHHY M TOJILUHY
PACTAHYTOrO I10CAa;
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Tabnuuma 14
_ _—_- B 3Ha'-le-l'-ll'ﬁ:’1 ﬂHﬂ/;l- (01/}! ; a._B-H{];r - __ ____ - __ -
0,50 0,60 0,67 08 | 10 | 12 18 | 220
0,10 56,7 46,6 41,8 349 | 285 24.,5 21,7 195 17,7 16,2 |
0,15 38,9 31,3 27.9 230 | 186 | 162 | 146 | 136 | 127 | 120 |
0,20 33,9 26,7 23,5 19,2 | 154} 133 | 12,1 | 11,3 | 10,7 | 10.2
0,25 306 | 249 | 203 | 162 | 129 | 1,1 | 100 | 94 | 90 | 87 |
0,30 | 289 | 216 | 185 145 | 13| 96 | 87 | &1 | 78 | 76 |
0,35 28,0 20,6 17,4 13,4 10,2 | 8.6 7.7 72 | 69 6,7 |
040 274 200 | 168 | 127 | 95 | 19 | 710 | 66 | 63 6,1 |
Tadonuma 15
: 5 3HaueHus kodpduuuerTa c, npu a/ hy (a,/ hy), paBHOM
j
<1
2
4
6
10
{
> 30

0) npu otHouwienuu a / h, > 0,8 npoBepky 1o ¢opMyie (80) ciaeayer BBIIOJIHATE
ABAXIBI:

P4 3HAYECHUH O,, BBIUMCICHHOM 1O popmyne (81) ¢ yueTom TpeOoBanuit 8.5.4, U npu
TAKOM 3HAYEHHH Oy 110 hopMyne (82), Koraa pu ONpeaAcACHUH KO3QPULHEHTOB €} U C
BMECTO pasMepa a npuHar a; = 0,5 npu 08 <a/ hy <1,33 um a, = 0,67h,s nupu
al hey >1,33; npu 3HAYEHUAX Oy U Ojoc.cr, BBIMUCICHHBIX IPU PAKTHUYECCKOM 3HAYCHUH a/Mer

(eciu a/hys >2, B pacyeTe cielayeT NPUHEMATh a /[ hy = 2); 1OpU 3TOM KOIPPUUHUEHT ¢, B
dopmyne (81) cieayer onpeacindaTh no radbauie 16.

3HaueHHUE T, BO BCEX CIyUYasX CIEAYET BHIUHCIATEL N0 GAaKTHYECKHUM pa3zMepaM OTCEKa.
TaOnuna 16

3Haueuue ¢, npu alh, man al(2h;), paBHOM

S N N B Y YO

8.5.606 YCTOHYHMBOCTHL CTEHOK Oajok 1-ro kjiacca aCMMMETPHYHOTO JIBYTaBPOBOIO
ceueHus € 00Jiee pa3BUTBIM CXKATHIM IMOACOM, YKPEIJIEHHBIX TOJIBKO IMONEpPEeYHbIMH peOpaMu
KECTKOCTH, ClIeAyeT CYATATh 00€CIICUEHHOH, €CIH yclioBHE (80) OyaeT BBITOJIHEHO C YYETOM
CEAYIOIIUX U3MEHECHUN:

OpH BBIYMCIIEHMH 3HaYeHUHU O, 1o ¢opmynam (81) u (84) BMECTO 3HAUYECHUS h.f
[IPUHATA YABOECHHAS BBICOTA CKATOM 30HBI CTCHKU 2Ah. ;

npu a/ hy > 0,8 U Ojc # 0 BBHINIONHEHB! IBE MPOBEPKH, YKa3aHHBIE B 8.5.5, B KOTOPBIX

[IpU ONpPENCNEHUU C., MO TaONHUE 16 U O — 10 QopMmyne (81) BMECTO 3HAUECHUSA h,f
[IPHHATA YIBOCHHAs BBICOTA CXXATOM 30HBI CTEHKH 2A. .

<08
[1o Tabauue 12
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3HAYEHHUS Ter B Ojoccr CICAYET OMPEACIATH 110 (PAKTHYECKHM pa3MepaM OTCEKA CTEHKH.

8.5.7 VYcTOHYHBOCTH CcTeHOK 6anok 1-ro Kjlacca aCHMMETPHYHOIO ABYTAaBPOBOIO
ceueHus ¢ OoJiee pa3BUTBHIM paCTAHYTHIM MOSACOM, YKPEIUICHHBIX TOJBKO MNONEpPEeYHBIMH
peOpaMH XKECTKOCTH, IPU OJHOBPEMEHHOM JEHCTBUM HaNpsSHKEHHMH G H T M OTCYTCTBMH
HallpsDKEHHUHU Ojpc CIIEAYET CYUTATDH 00ECIICUYEHHOM, €CTH BBIMOJIHEHO YCIOBHE

0,5 -
2L (2 -0+ a2 +4pP) <1, (85)

fo}'f
rrea=(0i-o)/ o P=(o,/0)( 1/ %), Gy — no popmyre (81).
3aecb Op H Oz — CXKHMAIOILEE H pacTATHBAIOLIECE HAIIPAKECHHA Y paCUETHBIX I'PaHHII

CTCHKHU, MPHHUMAEMEIE COOTBETCTBEHHO CO 3HAKOM «ILJIFOC» U «MHHYC» U
onpenenseMselie 1o gopmyne (78);

T U T, — KacaTeJIbHbIC HANPIKECHUS, OTIPEAC/IAEMbIE COOTBETCTBEHHO 10 (popMyJiaM
(79) u (83);

Cer — KOG PUUHEHT, ONpeacseMblii o Tabnuue 17 B 3aBUCHMOCTH OT (.

Taonuuma 17

8.5.8 VYcTOMYMBOCTE CTEHOK 6anoK 2-ro M 3-ro KJIaCCOB W3 OJHOPOJHOW CTaiu H

OUCTANBbHLIX MPH OTCYTCTBHH MECTHOTO HanpsKeHUss (G, = 0) m ¢ cobmoaeHuem
TpeboBanuii 7.3.1, 8.2.3 u 8.2.8 cieayer cuuTaTh 00ECIIEYEHHOM IIPH BHINMOJHEHHH YCJIOBHA:
a) Juid 0aJloK JIBOAKOCHMMETPHYHOIO JIBYTABPOBOI0 H KOpOOYATOro CECYECHHU

M/ [RyY hef t (rog+ )] < 1, (86)
rae o -— Ko3¢p@uIueHT, onpeaensieMbli no tadbnuue 18 (mput =Q/ A4 );
Tadaunna 18

7/ R 3HaYCHUs (U NpH )\.w , PABHOM |
| - 2,2 2,5 30 ] 35 40| 45 | 50 | 55

0 0240 | 0,239 0235 | 0226 | 0213 | 0,195 | 0,73 | 0.153
0,5 0203 | 0,202 0,197 | 0,189 0,176 | 0.158 | 0.136 | 0,116
0.6 I_0186 0,185 0,181 0.172 0,159 | 0,41 | 0119 | 0.099
| 07 0,167 | 0,166 0,162 : 0,152 0,140 } 0,122 | 0,100 | 0,080
08 | 0144 [ 0143 [ 0,139 0,130 0117 | 0099 | 0077 | 0057 |
0.9 0,119 | 0.118 0,114 0,105 0092 | 0074 | 0052 | 0,032

r — CIEAYyeT IIPHHUMATH IO YKa3anusam 8.4.5;
6) miIs 0aoOK aCUMMETPHYHOrQ JIBYTABPOBOIO CEYEHHUS C 00Jie€ pPasBUTHLIM CKAThIM
OSICOM, YKPEILICHHBIX TOJIBKO MOINEPEYHBIMU peOpamHu,

M/{[oi Aq hy + O Ap(hy — ) + 4}1,2 t ARy, + hyt(hy—2 ) JRywz —~3t° /2] yf} <1, (87)

rje G|, O2 — HAIIPSDKEHHUS! COOTBETCTBEHHO B CXKAaTOM M PaCcTAHYTOM MOSACAX; €CIU O) = Ryf

UIH O 2 Ry, TO cielyeT NpUHUMATh COOTBETCTBEHHO O = R,r UK G2 = R,y
B BeIlpaxxeHHH (87) BBICOTY CXKATOM 30HbI CTEHKU A CJIIEAYET ONPEENIATh 10 POpMyIe

b= Al 1)+ (Ap G2 — An 1) / (2 R, =37, (88)

3HayeHua M u Q cliegyer BBIYMCIIATE B OJHOM CEYEHUH OAJIKH.
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8.5.9 Crenku OaOK CleyeT yKpeIUIATh NONEPECUYHBIMU peOpaMH )KECTKOCTH:
B Oaskax 1-ro Knacca, €CjiM 3HaY€HHE YCIOBHOH IMOKOCTH CTEHKHM A TIPEBbILLACT

3,2 — npH OTCYTCTBHH IOIABM)XHOW Harpy3KH Ha nosice Oajxy HIH 2,2 — INIPpH HaAIWYMH
TaKOH Harpy3KH;

B 6ankax 2-ro v 3-ro KJIacCOB — IPH JIFOOBIX 3HAYEHHUAX YCIOBHOH 'MOKOCTH CTEHKH Ha
yyacTKax JJIHHBl OajIKy, IIe Y4YHTBIBAlOTCS ILIACTHYECKHEe nedOopMalHH, a Ha OCTAJbHBIX

y4yacTKaxX — KakK B 6ajkax 1-ro xjacca.
PaccrosiHue Mexay moOnepedyHbIMH pebpaMu HE HOMKHO MNMpEBbIATD 2H,  MPH

A, 23,2 u25h, ipu A, <3,2.

4

Hnsa Oanok 1-ro kjacca JOIyCKaeTCs IPEBLILIATH 3TH PACCTOSHHSA JO 3HAUECHUSA 3h.f
NpU YCIOBHH, YTO YCTOHYHUBOCTH OAIKH M CTEHKH oOeciieyeHa BRIMTOJIHEHHEM TpeOOBaHHUIA

8.4.4,a unu 8.4.4,6,ecnid A, He NPEBHILIACT 3HAYCHHH, onpeaenseMbIx 1o gopmyie (71).

Ionepeunnle peOpa XE€CTKOCTH CIEAYET YCTAHABJMBATh, KaK IIPaBHJIO, B MECTaXx
NPHIIOKEHNUA HENOABMXHBIX COCPEAOTOUECHHBIX HATPY30K M Ha oIopax OaslokK.

B cTeHke, YKpPEIIECHHOH TONBKO MOIEPECYHBIMH peOpaMH, IIMPHHA HX BbICTYNAIOIICH
yactTd b, [OODKHA ObITh 404 mapHoro pedpa He Menee (A, / 30 + 25) MM, 14
OJHOCTOpOHHEro pedbpa — He meHee (hy, / 24 + 40) MM; TOJIHHA pedpa ¢, J0JKHA OBITH HE

MeHee 2 b, \/Fi’y/E .

Ilpu ykpenjneHHMH CTEHKH OAHOCTOPOHHHMH IOICPEYHBIMH peOpaMH >KECTKOCTH M3
OJAMHOYHBIX YrOJIKOB, IIPHBApHUBACMBIX K CTEHKE MEpOM, MOMEHT MHEPLHHU TAaKoro pedpa,
BBIYMCIIIEMBIH OTHOCHTEJBHO OCH, COBNAJANOIIEH ¢ OJmkaimieHn Kk peOpy rpaHblO CTEHKH,
JIOJDKEH OBITH HE MEHBbIIIE, YeM JIJIS [TapHOTo pedpa.

8.5.10 IlomepeuHoe peOpO IKECTKOCTH, PpACHOJIOKEHHOEC B MECTE [PHIOKECHHA
COCPEAOTOYECHHOM HAarpy3KkM K BEpPXHEMY TIOsACY, CIEAYyeT MOPOBEPSATh pacyeTOM Ha

YCTOWYUBOCTD: IBYCTOPOHHEE PEOPO — KaK HEHTPAIBHO CXKATYIO CTOUKY, & OMHOCTOPOHHEE —
KaK CTOMKY, CKaTYyIO ¢ SKCHEHTPUCUTETOM, PABHBIM PACCTOSAHHIO OT CPEJIMHHOW IIOCKOCTH
CTCHKH JIO IIEHTpa TAXECTH pacuyeTHOro Ce4eHus CTOMKu. IIpH 3TOM B pacueTHOE CEYEHHE
CTOMKH HEe0oOXOMHMO BKTIOYATh CEYCHHE pedpa XXECTKOCTH H IT0JIOCHl CTEHKH HIMPHHOH 0,65

- JE/Ry C KaXI0#W CTOpOHBI peOpa, a pacCHETHYK IUIMHY CTOMKH ClieAyeT IpUHUMATh

paBHOH pacuy€THOU BBICOTE CTEHKH fr .
8.5.11 Crenkum 60anoxk 1-ro kjacca, y KOTOPbIX IIPH JACHCTBHHM HOPMAJIbHBIX

HanpsHKeHHWH O OT U3ruba yCTOMUYUBOCTH HE 00ECIICYCHA, a TAKXKE MPH 3HAUCHHUAX YCJIOBHOH

THOKOCTH CTEHKH A >5,5.,/Ry /[0 (rae C — HanpsOKEHHE B CXKATOM Mosce Oanku), ciaenayer

VKPEIUIATEL NPOJOJBHBIM peOpOM  KECTKOCTH, YCTAHABIMBAEMBIM [OMOJHUTENBHO K
MONIEPEYHBIM pedpaM.

8.5.12 B creHke Oajku CHMMETPHYHOIO JBYTaBpPOBOro cedeHus 1-ro Kiacca,
YKPEIUICHHOH KpOME IMOMNMEPEYHBIX pedep OAHOHM MapoH NIpOAOJBHBIX pebep >XXECTKOCTH,
pacrnojioKeHHOH Ha pacCTOAHMM A, OT TIPpaHUIBl CXaTOoro OTCeKa (pUCYHOK 9), 00e
MJIACTUHKH, HA KOTOPBIE 3TO peOpo pa3fesieT OTCEK, CIEAYET PaCCUMTHIBATH NNOPO3HbD:

a) TIJACTHHKY 1, pacrnofioXXeHHYIO MEXy CKAThIM MOSICOM H IPOJAOJILHBIM peOpoM, Mo
dopmyie

_I_[G/Gcr,l + Gloclﬁioc,cr,l + (T/Tfr,l)z ] < la (89)

Ve
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a — Dajika CO CKAThIM BEPXHUM NOSICOM; 6 — 0alika ¢ paCTAHYThIM BEPXHHUM MOSCOM

Pucynok 9 — Cxema 0ajiki, YKpENnJ1€HHO# nonepeyHbIMu (3)
H NPOA0JIbHbIMH (4) peOpaMH KeCTKOCTH

316Ch 3HAUCHHA O, Cjprr CJECAYET ONPENEIATH COrNIaCHO TpeOoBaHMAM 8.5.2, a 3HaUYEHHUSA

Ocrt U Ojocer,l — IO GOPMYIaM:
HpH G[oc = 0

e A, = (hi/t) JR/E;

NpU Ol 70 Uy =a/ h <2 (upH 4 > 2 cieayeT MPUHUMATD 1) = 2)
L%y K,

Ocr,i = 5 s
1-h, /h@,Jf A
R

O.IOC,C_!',I - W (1&24 + 05476“'1) i‘%:

ey =Qu+ 1/’ A, = (a/t) JR,/E;

(90)

1)
(92)

(93)

KPUTHYECKOE HANPSLDKEHHE T, CIEAyeT omnpelaeniaTh no gopmyse (83) ¢ NOACTaHOBKOH B

Hee pa3MEpPOB NPOBEPSIEMOl IIACTHHKH;

0) mIacTHHKY 2, pacHOJIOKEHHYIO MEXAY MpOJAOJbHbIM peOpOM H pacTAHYTHIM

[105COM, — 110 opMyJIe

__9_(1— 2]11 /hef) N O e 2 T

O

2

cr.2 Glac,cr 2 _I

-

A€ O U 1T — HaIPsHKCHUS, OIIPEIACIIAEMbIE COrJIacHO 8.5.2;

(54)
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(95)

— R
npH A =—}b—— - . (96)

"t VE

W

Oloc,2 — HAIIPSDKCHHUC, IPUHUMAEMOC paBHbIM B 3aBHCHMOCTH OT TOI'0, K KaKOMY osACYy

MPHI0KEHA HArpPy3Ka: K CKATOMY (CM. PHCYHOK 9,a) — Gipe2 = 0,4G 1, (3IECH Gjoc
CJIEAYET OMPEAEIIATH COrNAacHo 8.5.2); K paCTIHYTOMY (CM. PUCYHOK 9,0) — G2 = O ;
Gloc.cr2 — HANIPSDKEHHE, onpenesemoce o gopmyie (82), rme ¢; u ¢; ciaeayer
ONpeAeJIsAiTh COOTBETCTBEHHO 1o Tabnune 14 npu p=0,4 u no tabauue 15 npu
O=1, 3aMeHsAs 3HAYEHHE M. 3HAUYCHHEM (her— h)); _
Tor2 — HaIPsDKCHHE, ONpeAeiaeMoe 1o popMyie (83) ¢ moACTaHOBKOM B HEE pa3MEPOB
[IPOBEPAEMOH IIACTUHKH.

8.5.13 IlpomexyrouHpie peOpa, pacmoiOKEHHBIE Ha IUIACTHHKE 1 MeXAy CXKaTbIM
OSCOM H NMPOJOJBHBIM peOpOM, CJIEAYET AOBOAMTE A0 NpoAoJbHOro pedpa (pucyHok 10).

B 3TOoM ciygae pacder nmiaacTHHKH 1 ciieqyeT BBIIONHATH o Gopmynam (89) — (93), B
KOTOPBIX BEJIMYUHY a CIEAYET 3aMCHATH BEJIMUHHOHU aj, TIIE€ 4 — PaCCTOSHHE MEXAY OCAMH
COCEOHHX IMPOMEXYTOYHBIX pebep (cM. pucyHok 10). Pacuer mimactuHkuM 2 cheayer
BEIITOJIHATE COrjlacHO TpeboBanusM 8.5.12, 6.

T

T

| =

Lo 4

' [ e i

_ o
= | S 3
—]
S N R N

£~

5“ | G\Ope2 = 046,,T

Pucynok 10 - Cxema 0anKH, YKpeENJIeHHOH NONEpeYHbIMH (3), NpoaoabHbIMH (4)
H NPOMEXYTOUHBLIMH (3) peOpamu KeCTKOCTH

8.5.14 llpoBepky yCTOHYHBOCTH CT€HOK OQJIOK aCHMMETPUYHOIro cedecHHs (c Oosee
pPa3BUTHIM CXKAaTbIM IOSCOM), YKPEILJICHHBIX MONEPEYHBIMH peOpaMUd U NMApHBIM IPOA0JIBHBIM
peOpoM, pacIioIOKEHHBIM B CXKATOH 30HE, CleAYET BBIIOJHATH o dopmynam (89) u (90);
1npu 3ToM B popmyasl (90), (91) u (94) Bmecto oTHOWIECHUA hy / hys CIEAYET MOACTABIATEH

e ‘2_ 02 :‘ , a B ¢opmyny (95) Bmecto (0,5 —h;/hy)  cieayer nOACTABIATH
0, f '

€

lo1 (01 — ) — hy [ hye], ThAe O — KpaeBO€ pacTArHBaIOLIEE PACTSIKEHHE (CO 3HAKOM
«MHHYC») Y pac4€THOM I'paHULbI OTCEKA.

8.5.15 Ilpm ykpenneHHHM CTEHKH MNONEpeYHBIMH pedpamMH U NapHBIM NPOJAOJBHBIM
peOpOM XECTKOCTH MECTA PACIIONOXKECHHS 1 MOMCHTBI HHEPLIHH CEYEHHH 3THX pedep HOJKHEI
YAOBJIETBOPATH TpeOboBaHusM 8.5.9 u ¢opmynaM T1abiuisl 19.
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Tabnuma 19
A _ MOMEHTLI HHEPLIHH pedpa '
1 \ | NPOJI0JBHOrO (/1))
’ MOMEPEUHOFO | — * S
ef (£} TpedyeMoe — P .
| | | | MHHUMAJILHOC | MakcHMaibHoe
0,20 2,3 3 3
| |_ (21,5 - 05 C_I / I’lef) da tw / hf:f 1{ . I,Shfftw | 7hff I W l
0,25 >3 hst, | (1,5-04alhy)a’t’ lh, 1,5hyt?) 8,5hyr 1,
O |,Shet) - - |
: . | |

[IpiMeuvanue—Ilpu BoluMciaeHHH [, [UIf NPOMEKYTOUHBIX 3HAYCHUH h, / h, nomyckaeTcd NHUHEHHas
HHTEPNOJISLHA.

[Ipu pacmosoXeHHH MPOLOJIHHOIO U IONEPeYHbIX pedep KECTKOCTH ¢ OJHOM CTOPOHE]
CTEHKHA MOMEHTEI HHEPIIMH CEUYEHHH KaXX0T0 U3 HUX CJIEAYET BBIYUCIIATH OTHOCUTEIBHO OCH,
COBIAAAIONICH ¢ OiMXkaHmel K peOpy rpaHbiO CTEHKH.

8.5.16 Ilpm 3HaueHUAX YCJIOBHOM THOKOCTH CTEHKH A, >5,5JRy /o Oanku

CUMMETPUYHOTO ABYTABPOBOIr0 CEYCHHS JOMYCKACTCAI MPOCKTHPOBATH KakK Oajnku 2-ro Kjacca
C THOKUMH (HEYCTOMYHUBBIMH ) CTEHKAMH COTJIAaCHO MPUJIOKEHHIO M.

8.5.17 Y4acTOK CTEHKU OaJIKu HaJ OMOpOH CIECAYET PAcCUUTHIBATL HA YCTOHYHBOCTH
Npd IEHTPAILHOM CXAaTHH H3 IUIOCKOCTH OaJIK¥ KaK CTOHKY, Harpy»Xe€HHYIO OIIOPHOH
pECaKIHEH.

[Ipy yKpemIeHHH CTeHKH OajKd ONOpPHBIMH peOpaMH KECTKOCTH C IIHMPUHOM
BBICTYTIAIONICH 4acTH b, (kak mpaBmio, He MeHee 0,5by , 34eCh by — MMpUHA HUKHETO Mosca
OaJIKH) B PACUETHOE CeYEHHE 3TOH CTOMKH CJjlelyeT BKJIIOYATh CEYECHHUE OMOPHBIX pedep u

M0JIOCHI CTCHKH IIUPUHOH HE bosiece 0,63 1, J E/R, cxaXaoH CTOpoHbI pedpa.

Tonmmuua onopHoro pebpa *KECTKOCTH ¢, JI0JDKHA OBITH HE MeHee 3 b, \/RV [ E , rae

b,— 1nIMpHHA BBICTYIIAIOLICH YaCTH.
PacueTHYIO JUIMHY CTOMKH CJI€AyeT INPUHUMATH PAaBHOH PacYeTHOM BBHICOTE CTEHKH

0aIKu hef.

HuoxHue Topibl onopHBIX pedep (pUCYHOK 11) JOIDKHEI OBITH OCTPOraHsbl JIMOO MIIOTHO
MIPUrHAHbl MM OPUBApeHbl K HHXKHEMY Mosicy Oalku. HanmpsokKeHHS B 3TUX CEYEHHUIX IIPH
NIEHCTBHH ONOPHOM peaknMy HE JOJ/DKHBI MPEBBINIATH PACYETHOIO COIIPOTHUBJICHHS CTAJIH. B

[mepBoM ciiydae (CM. pucyHoK 11, a) — cmsTuio R, ippa < 1,5¢ u ckaruro R, npu a > 1,31
BO BTOPOM ciyyae (CM. pHCYHOK. 11, 6) — cmaTuio R,,.

a) 0)

@ — B TOPIIE C NIPUMEHEHHUEM CTPOXKH; 6 — YIAIEHHOTO OT TOpLa
C IJIOTHOH NPHUTOHKON WJIA NIPUBAPKOH K HHXKHEMY MOSICY

Pucynok 11 — Cxema onopHoOro pedpa *KecTrkocTH
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CBapHbI¢ IIBBI, HPUKPEIUVIAIONIHE OMOPHOE pedpO K HHXKHEMY IOACY OankH, clieayer
PacCYUTHIBAaTL Ha BO3JCHCTBHE OIIOPHON PEAKIIMH.

[Ipy orcyrcTBHM ONOPHBIX pebep XKEeCTKOCTH (B MPOKATHBIX ©Oankax) pacyeTHBIM
CEYCHHUEM CTOMKH SBJIICTCA MOJIOCA CTEHKH LIHPHWHOH, paBHOH JJIMHE Yy4YacTKa OIHPAHHS

OaJIKH.
8.3.18  YCTOMYMBOCTH CXaThIX MOACOB  CIEAYET CYHMTaTh OOECIIEYEHHOH, €CiH

ycloBHas TMOKOCT cBeca mosica A r=(b, /1, )/ R,/E wH [IOSCHOTO JIMCTA

A =, 1t ).JR /E Oanok 1-ro Kinacca, a Takxe OHCTanbHBIX 2-r0 Kjacca InpH

BBINOJIHEHUH TpeGOBaHHH 7.3.77, 8.2.1 1 8.2.8 He NpeBHILACT NPEACIIbHBIX 3HAYECHUU
luf (}Luf . ), OIIpeAensIeMbIX 1o popMyJiaM:

JUIA cBeca IoNKH (0e3 okaiiMiieHns U oTTuba) 1By TaBpPOBOr0 CEYEHHS

Ay =05 JR, /o, ; (97)

JUIS TIOSICHOTO JIMCTa KOpoOYaToro ceyeHud

hg,=15 R, /o, . (98)
31eCch G, — HAIIPAXKECHUE B CXKATOM noﬁce, OnpeaeaseMoe Mo GopMyJiaM:
IJ151 OTHOPOAHOIO CEYCHHUS
=M/ (WineYe ) 0 G = My / (Wine Yo ) + My / (Wyn Y );
Ui OMCTAJIBHOTO CEYCHHA

=R,/ ,/3(1'—-4(1') W O.= Ry / 3(1—-40") + M,/ (W,, o),

rae o —3HaueHus @ w3 Tabnmuubl 18 npu 7= 0; ecnu G, > Ry, TO clieAyeT NPUHUMATE
Oc = Ryf.

8.5.19 YCTONYHUBOCTE CKATBHIX MOSCOB CIEAYET CUYATATh O0ECIIEUEHHOHU, €C/IM YCJIOBHAsA
rHOKOCTh CBEca CXKAToro mosca WIM IHOSICHOro jucra Oanok 2-ro W 3-ro KJIaccoB U3
OJHOPOJTHOH CTAIX NPH BBLINOJIHEHHH TpedboBanuit 7.3.7, 8.2.3 1 8.5.8 He nNpeBBIIACT

npeaeabHbIX 3HAYCHUH kuf ( Ay, ), onpenesieMbix Npu 2,2 < ?L < 5,5 no popmynam:

114 CBeca MoKy (0e3 okalmineHus u oTruda) lIByTaBPOBOI‘O CCUYCHUS

k —017+0067& (99)
JJ15 [TIOSICHOTO JIMCTA K0p06qa'roro CEUCHUMA
Aot ) —0675+0152 . (100)

8.5.20 B cnyyae oxalMJIEHUs1 WIH OTIM0a MOJIKM (CTEHKH) CEYECHHUs (CM. PUCYHOK J),

HUMEIOUIEro pasMep agr 2 0,3 by W TOINNHUHY ¢ > 2a,¢ JRyf/E, 3HAYCHHA luf,

onpenaessiempie 1o popmynam (97) n (99), nonyckaercs yBennuuBarh B 1,5 pa3sa.

8.6 Pacuer onopHbLIX IVIHT

8.6.1 Ilmomane CTajbHOH ONOPHOHM IUIMTHI AOJDKHA YAOBJIETBOPATH TpeOOBaHUAM

pacyeTa Ha MPOYHOCTh PYHAAMEHTA.
Ilepenaya pacyeTHOro YCHJHMS Ha ONOPHYIO IUIHTY MOXET OCYUIECTBJATHCS 4Yepes
G pe3epoBaHHBI  TOpEL WM 4Yepe3 CBapHbIE€ IMIBb KOHCTPYKLHMH, ONUpalolleics Ha

MJIUTY.
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8.0.2 TonuiuHy OMOPHOM IUIMTHI CllieAyeT ONPENENsATh PACUETOM HA W3rH0O IIaCTHHKH
no ¢popMmyine

r=J6M /Ry, . (101)

i€ Mpax — HAaMOOJIBIIMH M3 U3rubarOIKUX MOMEHTOB M, NEHCTBYIOMMX HA pa3HBIX y4yacTKaX
OTIOPHOH IUIMTBI U ONpeacnseMbiX o GopMyJiaM: |
JUI KOHCOJILHOTO YYaCTKA MUTUTHI

2
M, =0,5¢gc"; (102)
AJis y4acTKa MNJMTHI, ONEPTOrO Ha 4YeThIpE CTOPOHBI B HAIPABICHHUH KOPOTKOH H
JUTMHHOW CTOPOH COOTBETCTBEHHO

M,= o ga’; M.= o, qa’; (103)
J1J15 yqaCTKa IIJIUTHI, OHepTOFO 11O TpEM CTOpOHaM
M3= O3 q(d1)2, (104)

JUIA y4acTKa IIJIMThI, OIIEPTOr0 Ha [ABE CTOPOHBI, CXOASIIMECH MOH YIJIOM, MO
dopmyne (104), npunumas npu 3ToM d; — AUAroHajdb NOpSAMOYrojJbHHKA, a pa3Mep a; B
Tabnuue k.2 — paccTosiHue OT BEPIUIMHBI yIIa 10 AAArOHAJIH.

31eCh ¢ — BBIJIET KOHCOJIBHOI'O YYacTKa [UIATHI;

o, Oz, 03— KO3QOOUUMEHTBI, 3aBUCSIIHE OT YCIOBHH ONMHUPAHHUS U OTHOLIEHHS pa3MepPOB
CTOPOH Yy4acTKa IUIUTHI ¥ IPUHUMAaEMBbIE€ COTJIaCHO Tabjuile £.2;

g — pEaKTHBHBIA OTNOP (PYHIAMEHTA 1O/l PACCMAaTPUBAEMBIM YJaCTKOM ILIUTHI Ha
€QUHULY IJIOMIAIU TUIMTHI.

9 PacueTt 3/1eMEHTOB CTAJbHBIX KOHCTPYKIHH NIPH JeHCTBHHU
NPOAOJIbHOH CHJIBI C H3rHOOM

9.1 Pacyer Ha NPOYHOCTD 3JIEMEHTOB CILUIOMIHOI0 CEYEHH A

9.1.1 Pacyer Ha OpPOYHOCTH BHEHEHTPEHHO-CXKATHIX (CXKATO-WU3rubaeMeiX) M
BHCIIEHTPEHHO-PACTIHYTHIX  (pacTIHYTO-U3rub0aeMbIX)  JJIEMEHTOB M3  CTald  C

2
HOPMATHBHBIM conmpoTuBneHueM R,, < 440 H/mM", He mnoaBeprawoimuxcs

HEMOCPEJACTBEHHOMY BO3JCUCTBUIO JMHAMUYECKUX HArpy30K, IIpy HanpsokeHusx 7< 0,59KR; u
c =N/A,>0,1R, ciaeanyert BBIIOJHATS IO GoOpMYJie
( \”
N + M, + 1, —— + 5 <1, (105)
\AnRy}’r Y. cx Wxn_min R_\' Ve ¢ ¥ Wyn,minR v Ve *Wammin Ry }/{'
rne N,M, u M,, B - abCcoJIOTHBIE 3HAYEHHI COOTBETCTBEHHO IIPOIOJLEHONW CHIIbI,
U3rn0aMX MOMEHTOB U OMMOMEHTA TpPHU HaunboJiee
HeOIAronpusITHOM UX COYETAHUH;
n, Cx, Cy — KO3 PUIMEHTHI, IpUHUMAEMBbIe cortacHo Tabauue E.1.
Ecou =N/ A, £ 0,1R,, dopmyay (105) ciaenyer npuMeHSATL IPU BBIIIOJHEHUH
TpeboBaHUi 8.5.8 1 11.5.18.
PacyeT Ha NpPOYHOCTH 3JIEMEHTOB B CJIy4yasdX, HE INPEAYCMOTPEHHBIX pacyeTOM I10

dopmyne (105), cieayet BHIIOIHATL 10 GOpMYIIE
NIAn 2 M, y/ Ly £ My x/L, £Bw/l,,) (RyY)< 1, (106)
rA€ X, Y — PacCTOsIHUSA OT MIaBHBIX OCEM 10 paCCMaTpUBAEMOHU TOYKH CEUCHHUA.
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9.1.2 Pacuer Ha NPOYHOCTh BHELICHTPEHHO-CXKATHIX (CXKATO-H3rH0aeMEIX) 3J1€MEHTOB
o gopmyiie (105) BHINONHATE HE TPEOYETCA NMPH 3HAYCHHH NMPUBEACHHOIO OTHOCHTEIBHOIO

3KcHeHTpucurera m. < 20 (9.2.2), OTCYTCTBMU ociabjieHHus CEeYeHHSs W OJUHAKOBBIX
3HAYCHUSX M3rudaromux MOMEHTOB, NPUHHMAeMBIX B pacueTax Ha MPOYHOCTh H
YCTOUYUBOCTD.

9.1.3 BHeueHTpeHHO-CXaThle (CXATO-H3rH0AEMBIX) DJJEMEHTBI M3 CTaId C
HOPMATUBHBIM COIIPOTHUBIIEHUEM R,, > 440 H/MM®, NMeloIie HECHMMETPHYHBIE CEYEeHHUS
OTHOCHUTEJIBHO OCH, NEPIECHAUKYIIAPHON TUIOCKOCTH M3ruba (Hanpumep, ceueHus tuna 10, 11
no tabnuue /.2), cieayeT npoBepsTh Ha NPOYHOCTh PACTAHYTOTO BOJOKHA CEYECHHS B
[UIOCKOCTH JCHUCTBHS MOMEHTA MO (POPMYIIE ”

y, |IN M

Ry |A, oW,

n

<1, (107)

rae W, — MOMEHT CONPOTHUBIIEHUS CEYEHHUS, BEHIYUCICHHBIA MU PaCTAHYTOrO BOJIOKHA;
O — K03 PHUHEHT, OTIpeJEasieMblil TI0 popmyie

6=1-0,1 NA2/(AR,). ~ (108)

9.2 PacueT Ha YCTOHYHBOCTD 3JIEMEHTOB CILTIOIIHOIO CEYCHHUS

90.2.1 PacueTr Ha YCTOWYHBOCTP BHEHEHTPEHHO-CXATHIX (CKATO-M3rnbaeMbiX)
3JIEMEHTOB IPH JCHCTBHH MOMEHTA B OJIHOM H3 INIaBHBIX IJTOCKOCTEH ciedyeT BBINONHATDH
KaK B 3TOM IUIOCKOCTH (IUloCKad ¢opMa MOTEpH YCTOMYMBOCTH), TAK U U3 3TOHU IJIOCKOCTH
(M3ru0HO-KpyTUJIbHAsA HOopMa NOTEPH YCTORYUBOCTH).

9.2.2 Pacuer Ha YCTOHYHBOCTHL BHEHEHTPEHHO-CXATHIX (CXKATO-M3rubaeMbIx)
IEMEHTOB TMMOCTOAHHOIO Ce€4UYeHUsI B IUJIOCKOCTH JEHCTBHA MOMEHTAa, COBNAJAKOUIEH C
[MNOCKOCTBIO CHMMETPHH, CIEAYET BBINOJHATS IO QOpMYyJIe

N/(@cAR,Y)< 1. (109)

B ¢opmyne (109) ko3hpPUUHUEHT YCTOMUYUBOCTA MPU CKATUM C U3THOOM @ . ClleayeT

onpeaenath 1Mo tabnuue /[.3 B 3aBUCUMOCTH OT YCIOBHOM M'MOKOCTH A H [pPUBEIECHHOIO
OTHOCHTEJIBHOTO 2KCLIEHTPUCHUTETA M., ONPEAEIAEMOro 110 GopMyIIe

Mer = T, ' _ (110)

rae n — xo3pduuMeHT BIUAHUS POPMBI CEUCHHS, onpeaeisieMuiit 1o rabnuue /1.2,
m = eA [ W, — OTHOCHUTEIbHBIN 3KCUEHTPUCHUTET (31eCh € = M / N — 3KCLIEHTPUCUTET, NNPH
BBIYHMCJICHUH KOTOPOIo 3HaUeHUss M U N cieayeT NpyUHHUMATh COIJIaCHO
TpeboBaHusaM 9.2.3;
W. — MOMEHT CONIPOTUBJICHHUS CEUCHUS, BBIYUCICHHBIA NJIs1 HAU0O0J1€€ CKATOTO
BOJIOKHA). .
[Ipu 3HayeHusx m, > 20 pacyeT CJHEeAYET BBINONHATL KaK I H3rHOaeMbIX
3JIEMEHTOB (CM. pa3zael 6). ' '

0.2.3 PacuyeTHBle 3HA4Y€HHS NPOAOAbHOH cuiabl N M u3rubarouero MomeHra M B
3JIEMEHTE CIEAYeT IIPMHUMATh IS OHHOIO M TOrO XE€ COYETAaHHA Harpy3o0K H3 pacyera
CHCTEMBI 110 HEAe(POPMHUPOBAHHOMW CXEME B IPEATION0XKECHUHN YIIPYTHX JePOopMalUi CTaIIH.

[Tpu 3TOM 3HaueHuss M cneayeT NIpUMHAMATH PABHLIMH:

AJ1 KOJIOHHBI MOCTOSHHOIO CECYEHMS PaMHOW CHUCTEMBI — HAMOOJbIIEMY MOMEHTY B
1IpeaeNax NIMHE! KOJOHHBI;
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IJIs1 CTYIIEHYATOW KONMOHHBI — HAMOOIbIIEMY MOMEHTY Ha JJIMHE y4acTKa [HOCTOSHHOTO
CCUECHUS;

JIs KOJIOHHBI ¢ OOHHM 3allE€MJIEHHBIM, a JPYTUM CBOOOJHBIM KOHIIOM — MOMEHTY B
3a/IeJIKe, HO HE MEHee MOMEHTa B CEYEHUH, OTCTOAMIEM Ha TPETh JUIMHBI KOJIOHHBI OT
3A1€EJIKH;

JUIA CXAThIX MOSCOB (epM U CTPYKTYPHBIX IIJIAT, BOCIPHHMMAIOILIMX BHEY3JIOBYIO
[IONEPEYHYI0 Harpy3ky, — HauOOJbLUIEMY MOMEHTY B HpeAeiax cpeaHedl TpeTH UIHHEI
[IaHEJIM 11051Ca, OIIPEAEIISIEMOMY U3 pacueTa [osca KaK yIpyrou Hepa3pe3Hoi 0aJiku;

IJISL COKATOr'0 CTEPKHSA C MIAPHUPHO-ONEPTHIMU KOHIIJAMH M CEYEHHEM, UMEIOIHUM OJHY

OCb CUMMCTPHH, COBIIaAAlOMIYIO C IINIOCKOCTBIO H3I‘I/16c':l, — MOMCHTY, OIpCACIIACMOMY IIO
dopmynam Tabauum 20 B 3aBUCUMOCTH OT OTHOCHTEJIBHOIO JKCUCHTPHCHUTETA
Mmax = Mmax A / (NW,) 1 npuHruMaeMOMY paBHBIM He MeHee 0,5 Max.
Tadbnuma 20
OTHOCUTEJTbHBI MomeHT M npu yCl0BHOH TMOKOCTH CTEPKHS
YKCLUECHTPUCHUTET X’ <4 i’ >4
Mmax _ | B 1
Minax < 3 Mszax‘"OarZSK(Mnmx_Ml) M =M,
3 < Mpax < 20 M =M, +(Mp ~ 3 Mopax — M) 1 17 M = M+ (Mpax — 3)(Mupax — My) /17
|. |. —

Qbo3Havenusn, npunamesie ¢ maoauye 20:

M ax — HauOOJIbUIMA U3ruOaloMi MOMEHT B TIpEAC/IaX AJIMHbI CTCPXKHS;

M, — HauOONLUIKK W3THOAIOMH MOMEHT B NpeaesiaX CPEAHEH TPETH ANMHbI CTEPXKHS,
NPpUHKUMAcMbid paBHBIM HE MeHee 0,5 M., ;

M- — U3rnbaAKWKUAE MOMEHT, TIPUHUMAEMBIH paBHBIM M NpU My, <3 U A < 4, Ho He Menee 0,5 M_....

JIid CKAaTbIX CTEPXKHEH JABOAKOCHUMMETPUYHOI'O CIUIOIIHOIO CEYEHHUS C LApHUPHO-
ONEPTHIMHA KOHI[AMH, Ha KOTOPHIX JEHUCTBYIOT H3rudarolmme MOMEHTHI, 3HAUCHHE M.y,

HEOOXOAUMOE IS ONPEJICIACHHUSA @ ., CIEeAYET NPUHUMATH COrjlacHO Tabauue /1.5.

9.2.4 Pacyet Ha YCTOMYHUBOCTH BHEHEHTPEHHO-CXKATHIX (CXKATO-U3rubaeMbIX) CTEPKHEN
CIUIOHIHOTO ITOCTOSSHHOIO CE€YEHMS, KPOME KOpoOYaToro, M3 IJIOCKOCTH JICHCTBUS MOMEHTA
NPy U3rMOe UX B IUIOCKOCTH HAUOONBIIEH XXeCTKOCTH ([, > [,), COBNAJAIOIIEN € MIOCKOCTBIO
CUMMETPHHU, a TAK)KE HIBEJUIEPOB CJIEAYET BHIIOJHATH IO GopMyJie

N/(c AR )<, (111)

rjae ¢ — kodpdunmenT, onpeaesisieMbiil COrjlacHO TpeOOBaHHUAM 9.2.5;

¢y — KOOQPUIHEHT YCTOMYHUBOCTH IIPH LICHTPAILHOM CXKATHHU, ONPEACTISICMBIH COrTIaCHO
TpeboBanusM 7.1.3.
9.2.5 Koapduuuent ¢ B popmyne (111) cinenyer onpenensrs:
IIpH 3HAYECHUAX m, < 5 1o GopMmyIe

c=B/(1+0a m)<1, (112)

rae o, B — xodb@UIHeHTHl, onipeaeseMsbie 1o Tadmmne 21;
IpH 3HaYeHUIX m, 2 10 no dpopmylie

c=1/(1+m, @,/ @), (113)

rae @, — Ko3QpQUIUEHT YCTOMUMBOCTH MIPH U3rHOE, ONMpeAeseMblil COrIacHO TpeOOBaHUAM
8.4.1 u npunoxenuio JK kax g Oaiku ¢ ABYMs 4 00Jiee 3aKpEIUICHUSAMU CHXKATOIO Ioca;
IpH 3HAYEHUIX 5 < m, < 10 o dgopmyie

c=cs(2-0,2my) +cip(0,2m,—1), (114)
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rA€ CIERYEeT ONpeaeNATh: ¢s — 1o popmyne (112) npu m, = 5; ¢, — no gpopmyine (113) npu
m, = 10. 3gece my = (M / N) (A / W,) — OTHOCUTENbHBIN 3KCLHEHTPUCHUTET, IAe M, cieayer
[IPUHUMATB COrJIaCHO TpeboBaHUiIM 9.2.6.

[Ipu ruOkoct A, > 3,14 KO3 PHUUMEHT ¢ HE HO/DKEH NMPEBHILATH 3HAYEHHH Cpax,

ONpeneNAEMBIX COTJIACHO NPHUIIOKEHHUIO [1; B Cllydae €CJIH € > Cmax, B dopMynax (111) u (116)
BMECTO ¢ CJIEAYET NPHUHHUMATH Cpmax.

9.2.6 Ilpu ompenejiecHUM OTHOCHUTENBHOTO 3KCHCHTPUCHTETA m, B dopmynax (112) —
(114) 3a pacuyeTHBIH MOMEHT M, cieayeT HIpHUHUMAT:

JUISL CTEpPXKHEHU C KOHLAMM, 3aKpEeIUIEHHBIMHA OT CMEIICHUA MEPNECHAUKYIIAPHO
IUIOCKOCTA HOEUCTBUA MOMEHT4, — MAaKCHMAaIbHBII MOMEHT B IIpelciiax CpeJHEr TpeTH
JUTHHBI, HO HE MEHEE MOJIOBUHBI HAUOOIBIIET0 MOMEHTA IO J/IMHE CTEPXKHA; '

I CTEPXXHEM C ONHUM 3alLEMJIEHHBIM, 4 APYTHM CBOOOJHBIM KOHIIOM — MOMEHT B
3a8[ICJIKE, HO HE MEHEEC MOMEHTA B CEHEHUHU, OTCTOALECM HA TPETh AJIMHBI CTEPXHSA OT 3aEJKH.

9.2.7 PacyeT Ha YCTOHYHUBOCTH BHEUEHTPEHHO-CXKATBHIX (CXKATO-U3rHOAEMBbIX)
3IEMEHTOB JIBYTaBpOBOI'O CEYECHHUS, HENPEPBIBHO NMOJAKPEIIEHHBIX BAOJIb OHHOW M3 MNOJOK,
CJI€AYET BBIIOJHATH COTJIACHO MPHJIOKEHHIO XK.

9.2.8 BHeUeHTpeHHO-CXKaThie (CKATO-U3rudaeMble) 371€MEHTbl TTOCTOSSHHOIO CE€YEHHS,

H3rubaeMele B IIOCKOCTA HauMeHblUeH KecTKOCTH ([, < I, u e, # 0), cieayeT pacCUMTHIBATD

no gopmyine (109), a npu rubkocTu A, > A, — TaKxKe IPOBEPITh PaCYeTOM Ha YCTOHYUBOCTD
M3 IUIOCKOCTH JACMCTBUS MOMEHTA KaK LEHTPAJIbHO-CXKATHIE 3JIEMEHTHI 110 GOpMYyJie

N/(@0: AR, V)<, (115)

rAe @ x — KOOQGOUIHUEHT YCTOMYUBOCTHU NPH LEHTPAIILHOM CXATUHU, ONIPEAETSIEMBII COrIaCHO
TpeboBaHusM 7.1.3.

[Ipu A, < A, ©TpOBEpKH YCTOMYMBOCTH M3 IUIOCKOCTH HEHCTBHMS MOMEHTA HE
TpeOyeTcs.

9.2.9 Pacder Ha YCTOHYHBOCTH CTEPXKHEH CILIOIIHOIO MOCTOSHHOIO CE€YeHHS (KpoMe
KOopoO4aToro), MNOJABEPKEHHBIX CXATHI0O U U3ruby B JBYX IJIaBHBIX IUJIOCKOCTSX, [pH
COBMAACHHUH IUIOCKOCTH HAaUOOJBILEH XKECTKOCTH ([ > ;) C THIOCKOCTBIO CHMMETPHH, & TaKXKe
MpH CEYCHHH THIIA 3 (CM. Tabnuuy 21) clieayeT BBIIOJIHATE 1o GopMylie

NI(@ew AR, V)<, (116)
rae D ey = P ey (0,64 +0,440). (117)

31eCh CIEeAYET ONPEACIISTh:
@ ey — COrNMAacCHO TpeOOBaHUAM 9.2.2, npuHUMas B popMyjlax BMECTOm U A

COOTBETCTBEHHO My H 4, ;

¢ — COIJIacHO TpeOoBaHUsIM 9.2.5.
Ilpy BBHIUMCIIEHWH 3HAYEHUS M.,y = T} M, IS CTEPXKHEH JABYTABPOBOIO CEUYEHHA C

HCOAMHAKOBBIMH MONKaMH KO3YPMHUUHUEHT 1 CACAYET ONpeAeaaTh KakK AJIf Ce4CHHUS THMa 3
o tabnuue J1.2.

Ecim me,y, < my, TO Kpome pacyetra no ¢opmyne (116) cienyetr npou3BECTH
JIONOJIHUTENBHYIO NpoBEPKY 1O popmyiaM (109) u (111), npunumas e, = 0.

Ecnu A, > A,, To kpome pacuera mo ¢opmyre (116) cinexyeT npou3BECTH
JOTIOJIHUTENIbHYIO NpoBEPKY 110 popMmyie (109), npunumas e, =0.
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3HAYECHUS OTHOCHTENBHBIX 3KCLIEHTPUCUTETOB CACAYET BBIYHCAATH M0 HOPMYJIaM:
my=ex Al Wy (118)
m,=e, Al W,, (119)

rone Wee m W, — MOMEHTBI CONPOTHBICHHSN CEYEHHH IS Haubojiee CHXKaToro BOJIOKHA
OTHOCHUTEJILHO OCE€H COOTBETCTBEHHO X—X U )— ).

Ecnu maockocte HauOONBIIEN XECTKOCTH CedeHUs cTtepxkHA ([, > [,) He coBmajaer ¢
MJIOCKOCTEK) CHMMETPHH, TO PacYeTHOE 3HAYECHHE m, CIACAYET YBEJIUUUTHL Ha 25 % (Kpome
CeYEeHHUS TUNna 3 1o tadauie 21).

9.2.10 PacdyeT Ha YCTOMYHBOCTh CTE€PXKHEH CIUIOMIHOTO MNOCTOAHHOIO KOPOOYATOro
CEUYCHHUS] NIpH CXaTMM C U3ruOOM B OJHOM WIM B ABYX DNIABHBIX IUIOCKOCTSX CJEAYET
BBITIOJIHATD 10 (OPMYJIaM:

N/ ((aey A R}f Ye) + M./ (cx Oy W min Ry Ye) < 1 (120)
NI (@A Ry ¥ + My 1 (¢ B Woamin Ry 1) < 1, (121)

(€ Qexy Poy — KOYPPUIUEHTH YCTOMUHUBOCTH IIPH CKATUM ¢ U3rHOOM, OMpeae/isieMbIe I10
tabiuue J{.3:
Cv, ¢y — KOYDOUIHUEHTHI, IpUHUMAaeMble 110 Tabnune E.1;
O , & — K03QPUIMeHTHI, onpesieNiseMble Mo GhopMyam:

8:=1-0,IN ) /(AR) u 8,=1-0,INA? /(AR,)) (122)

T —

U [IpMHUMaeMble paBHbIMU 1,0 cooTBeTCTBEHHO Ip¥ A <11 A < 1.

}?

[{pu ogrnoocHOM U3rnbe B miockocTH Haubompen xectkocty (I, > [y; M, = () BMecTO
Qe CHENyeT NPUBUMATE (.

9.3 Pacuer Ha YCTOMYHBOCTD 3JIEMEHTOB CKBO3HOI0 CeYeHHUHA

9.3.1 Tipu npoBepke HAa YCTOMYMBOCTh BHELEHTPEHHO-CXKATHIX (CXKATO-U3rHOAECMBbIX)
CTEPXHEN CKBO3HOIO CEYCHHUS C COCAUHHUTEIBHLIMU IUIAHKAMM WIH pEIICTKAMH  CIEAVET
BBEIITOJIHATH KaK pacyeT CTEPXKHS B 1IEJIOM, TaK U OTIAEIbHBIX BETBEH.

9.3.2 Ilpu pacyere CTEp>KHs B LECJIOM OTHOCUTEJIBLHO CBOOOAHOH OCH mo (Qopmylie
(109), Koraa miaHKM ¥ PEHICTKHA pacHOJIONKEHBI B IUIOCKOCTSX, HapajljieIbHbIX IJIOCKOCTH

NEUCTBUS MOMEHTa, KO3QODHULUEHT @, cieayer onpenenats 1o rtabauue .4 B
3aBUCHMOCTH  OT YCJIOBHOW MpHBEeJeHHOM rubkoctd A, (A, — cM. Tabauuy 8) M

OTHOCHUTEJIBHOIO 3KCUEHTPUCUTETA M1, OTIPEAEISAEMOTO 10 POPMYIIE
m=eAall, (123)

rne e =M/ N — 5KCHEHTPHCHUTET, IIPH BHIYUCIIEHUH KOTOPOro 3HadeHus M u N criegyer
IIPHHUMATH COTJIACHO TpeOoBaHUAM 9.2.3;
a — PacCTOAHME OT IJIABHOM OCH CEUYECHU S, EPIEHTUKYIAPHOUN TLIOCKOCTH
NENCTBUA MOMEHTA, 0 OCH HaudoJsee CKaToi BETBHA, HO HE MEHEe
PACCTOAHUSA JO OCU CTEHKU BETBHY;
[ — MOMEHT MHEPIMHU CEYECHUS CKBO3HOTO CTEPXKHSA OTHOCUTENHHO CBOOOIHOH OCH.
llpu 3navennsax m > 20 pacyer Ha YyCTOMYHUBOCTEL CTEPXHSA B I[€JIOM He TpeOyeTcs; B
3TOM CJIy4a€ pacyeT CJIEAYyET BBITIOJHATH KaK I U3rudaeMbIX JIEMEHTOB.
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9.3.3 llpu pacuyeTe OTAETbHBIX BETBEH CKBO3HBIX CTEPXKHEH C pellieTKamMu 1o Gopmyiie
(7) NpOAONBHYIO CHUIIY B KaXJOH BETBU CJEAYET ONPENEIATH ¢ YYETOM JOHOJHHUTEIBHOTO
ycunus N,y OT MOMEHTA. 3HaYEHUE ITOr0 YCHIIHS CJIEAYET BRIYHCIIATE 0 GOpMYiaM:

Noy = M,/ b — ipy U3rude CTep:KHA B IIOCKOCTH, MEPICHAUKYJIAPHOR OCH y — y, IS
ceyeHUM TUnoB 1 u 3 (cM. Tabuuy 8);

Noa =0,5M,, / by — 1O )€, UId ceyeHUM Tuna 2 (cM. Tabauny 8);

Nag =1, 16M [ b — 1ipy W3TUOE CTEPIXKHSA B MNIOCKOCTH, NEPNECHANKYISAPHOM OCH X — X,
U1 cedeHUH THMa 3 (CM. Ta6nnuy 8);

Nay = 0,5M, / by — TO Xe, A cedyeHuil Tuna 2 (cM. Tabnuny 8).

3nechk b, by, by — pacCTOSHHA MEXAY OCAMM BETBEH (CM. Tabnunuy 8). .

[Tpu u3rube cTEpXKHSA CKBO3HOrO ceyeHMs Tuna 2 (cM. Tabmumy 8) B IBYX IUIOCKOCTSX
ycuine N,y crenyer onpenensaTs o popMyie

Nad—OS(M/b1+M !/ by). (124)

9.3.4 Ilpu pacuere OTHEBHBIX BETBEH CKBO3ZHBIX CTEpXHEH ¢ TUIaHKaMH B (QopmyJie
(109) ciegyer y4uThIBaTh JOITOJIHUTENBHOEC YCHIHE Ngg OT MOMeHTa M M MeCTHBIA HU3rud
BETBEM OT (PAKTHYECKOW MJIM YCJIOBHOM MNONEpedHOH CHIbl (KaK B Moscax 0e3pacKOCHOH
dbepMBbl).

9.3.5 Pacuer Ha yCTOHUYHMBOCTE BHEHECHTPEHHO-CXAThIX (CXKATO-U3rHOAEMBIX)
TpEeXIPaHHBIX CKBO3HBIX CTEPXKHEH C pellieTKAMU M IIOCTOSHHBIM I10 JAJIMHE PaBHOCTOPOHHUM
CCUYCHHUEM CIENYET BHIIOJIHATE COITIaCHO TpeOOBaHUAM pa3zjaena 16.

9.3.6 Pacyer Ha YCTOMYHMBOCTH CKBO3HBIX CTE€p)XHEH M3 ABYX CIUIOINHOCTEHYATHIX
BETBEH, CUMMETPHYHBIX OTHOCUTEJIBHO OCH Xx—x (pHUCYHOK 12), ¢ pemerkamMu B ABYX
MapajuieJIbHBIX IUIOCKOCTSX, MOABEPXKEHHBIX CXATHIO H M3ridy B 00€uX TIJIaBHBIX
IJIOCKOCTSX, CIIE€AYyeT BBIITOJIHSATE:

JUIST CTEPXKHS B LIEJIOM — B IUIOCKOCTH, MapajUIEIbHOMN IUIOCKOCTIM PELIETOK, COrNIacHO
TpeboBanusAM 9.3.2, npuHuMas e, = 0;

IUTSL OTACJIBHBIX BETBEH — KaK BHCIHEHTPEHHO-CXKATBIX 3JIEMEHTOB 1o gopmynaM (109) u
(111); npy 2TOM NPOAOJBHYIO CHJIy B KaXXJOo¥ BETBH CJeAYET OIIpeNesiTb C YUYETOM
NOMOJIHUTEIBHOIO YCUIMA OT MoMeHTa M, (9.3.3),a MOMeHT M, pacmpenensite Mexay

Pucynok 12 — CxemMa CKBO3IHOIO CCYEHHSN CTEPXKHS H3 ABYX
CIJIOIHOCTEHYATbIX BeTBEH

BETBIMM INPOMNOPIHOHAIBHO HX XECTKOCTAM I, (CM. PHCYHOK 12); eClii MOMEHT M,
NEHCTBYET B IUIOCKOCTH OJHOH M3 BETBEH, TO CIACAYET  CYUATATH €ro I[OJHOCTBHIO
nepejalomMMcs Ha 3Ty BETBb. IIpu pacuete no ¢opmyne (109) ruOkocTh O0TACIHLHOH BETBH
claeayeT omnpeaensars ¢ yuetom Tpedosanu 10.3.10, a nmpu pacuere no ¢opmyne (<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>