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CTPAHSIOLIUXCSA Ha 3TH KOHCTPYKUMHU.

PeweHne Bonpoca 0 NpUMEHEHUM JAHHOIO JOKYMEHTA NpU MPOEK-
TUPOBAHMM CTAIbHBIX KOHCTPYKIMIA KOHKPETHOrO OOBEKTa OTHOCHTCH K
KOMITETEHLMM 3aKa34MKa M pa3pabOTUMKa MTPOEKTHON NOKYMEHTALIMM.

Ecnu ans peanusauuu MPUHATBHI METOHBI pacyeTa M MpoeKTUpOBa-
HMUS, peKOMEHIyeMble HAaCTOSIIIUM JOKYMEHTOM, BCE YCTAHOBJIEHHEIE B HEM
TpaBUJia JOJDKHBI COOMIOAAThLCS B NOJTHOM OObeMe.
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CBOJ ITPABHIT ITO IMTPOEKTHPOBAHHMIO 1 CTPOUTEJIbCTBY

OBHIME ITPABUJIA ITPOEKTUPOBAHUA
CTAJIbHBIX KOHCTPYKIIMHA

General rules for steel structure design

1 OBJIACTh IPUMEHEHUA

Hactoswwuit CBoa npaBui pacrpocTpaHseTcs
Ha ITPOEKTHPOBAHHE CTATBHBIX CTPOUTENbHbIX KOH-
CTPYKLMH 31aHUI U COOPYXEHMH pa3IUYHOrO Ha-
3HaueHMsl, paGoTalOIUMX TIpY TEMIlEpaType OKpy-
Xatowed cpenst He Boile 100 °C U He HIKe MU-
Hyc 65 °C. CBon npaBWJl He paclpoOCTPAHSAETCA Ha
NPOEKTUPOBAHUE CTAIbHBIX KOHCTPYKUHMIA MOCTOB,
TOHHEJNEU U TPYO TIOL HACBHINSIMM.

Ilpu npoeKTHPOBAHUU CTANbHBIX KOHCTPYK-
LMit, HAXOASIUMXCS B OCOOBIX YC/AOBHUAX IKCIUTya-
Tauuyu (HarpuMmep, KOHCTPYKUUU NOMEHHbIX Mie-
yeil; MarucCTpaJlbHbIX M TEXHOJNOTHYECKUX TPYDO-
NIPOBOAOB; pe3epByapoB CIELMAILHOTO Ha3Haye-
HUST; KOHCTPYKLUHA 30aHUH, MOABEPraloLUXCs CEM-
CMMYECKUM BO3ACHCTBUAM, MHTCHCUBHBIM BO3MIEH-
CTBHSIM OlHS, TEMIEPATyphl, PAacIjiaBleHHOro
MeTanna, paaualMMu, arpeCCUBHBIX CPEX; KOHCT-
PYKUMI THAPOTEXHUYECKUX COOPYXKEHUI), KOHCT-
PYKUMM YHUKAIbHBIX 3MaHUH U COOPYXEHUH, 3aa-
HHI aTOMHBIX JICKTPOCTAHIMIA, a TAKXKE CHELHU-
aNIbHBIX BUNOB KOHCTPYKIIMiA (HanpuMep, npeasa-
PUTEJILHO HANPSKEHHBIX, MPOCTPAHCTBEHHBIX,
BUCAYMX) KPOME TpeOOBAHMIl HACTOAILETO NOKY-
MEHTAa HEOOXOIUMO TAKXKe CODMOAaTh JOTIONHM-
TebHBIE TPeOOBAHUS, NPEAYCMOTPEHHbIE COOTBET-
CTBYIOIIUMU HOPMATHBHBIMU ROKYMEHTAMH, KO-
TOpbIE OTPAXAIOT OCOOCHHOCTH PAOOTHI ITUX KOH-
CTPYKLIMIA.

2 HOPMATUBHBIE CCBLIKW

[MTepeyeHb HOPMATUBHbBIX JOKYMEHTOB M CTaH-
HapTOB, HAa KOTOPbIE UMEIOTCS CCHUIKU B HACTOS -
weM CBoae npaBwi, NpPUBEACH B [IPHJIOXEHUHN A,

3 TEPMUHBI 1 OITPENEJEHUA

B Hacrositiem Csoje npaBHJI MCIONB30BAHb!
TEPMUHBI, OIPENE/IeHMS KOTOPBIX COHEPXKATCH B

JHama esedenus 2005-01-01

HOPMATUBHBIX IOKYMEHTAX, HA KOTOPbIC B TCKCTE
HMEIOTCA CCBUIKH.

4 OBO3HAYEHHUA

B Hacrosiluem CBoae MpaBHUA UCMOJb30BaHbI
OyKBeHHbIE 0003HAYEHUS BEJIMYMH, UHIEKCEHI OYK-
BEHHbBIX 0003HAYEHUI U MOSICHAIOLIME MX CIIOBA,
NpUBeAEHHBIE B MIpUIOXEHUM b.

5 OBIIME IMOJOXEHHA
5.1 OCHOBHbIE TPEBOBAHUA K KOHCTPYKIUAM

5.1.1 Hpu NpoeKTUPOBAHUHN CTAJIbHBIX KOHCT-
DPYKUHMIHA:

caenyet cobnonarb TpeboBaHMS TOCYAApCTBEH-
HBbIX CTAHIAPTOB Ha KOHCTPYKLUU COOTBETCTBYIO-
LIero BMAa, a Takxke APYTHX HOPMATUBHBIX NOKY-
MEHTOB (MPUAOKEHHE A);

NpH HeOOXOAUMOCTH CJielyeT BBINOMHSTD pac-
4YeT TOYHOCTU FEOMETPHYECKHX TapaMeTPOB KOH-
CTpyKuuit ¥ ux aneMenToB cornacHo 'OCT 21780.

5.1.2 Tlpu NpoeKTUPOBAHUH CTAJIbHBIX KOHCT-
PYKUHIt cneayeT cobonate TpeOOBaHUSI K OTHeE-
CTOMKOCTU ¥ KOPPO3UOHHOM CTOUKOCTH COIIaCHO
CHuIl 21-01 u CHuII 2.03.11.

Bce KOHCTPYKLIWH, HE 3aMOHOJIMYEHHEIE B Oe-
TOHE, He 3ae/IaHHbIE B KHPITUYHOM KJIalKe U T.11.,
NOJIXKHB] ObITh AOCTYMHBI A HAOMIOAECHUS, OYU-
CTKH, OKPAaCKM, a TakXe He NOIKHBI 3aAepXH-
BaTb BNAry U 3aTPyAHSITh [IPOBETPUBAHUE. 3aMK-
HYyTble TIPOQUIU HODKHBI ObITh FepMETH3UPOBA-
HBbl.

5.1.3 3a pacyeTHyIO TeMIepaTypy HapyXHOTo
BO3JyXa PUHUMAETCSt TEMTIEpATYpa BO3Myxa Hau-
GoJslee XOJOOHBIX CYTOK obecnedyeHHocThio (0,98,
onpeaefeHHas coracHo CHuTl 23-01.

PacuerHble TEXHOJOTMYECKHUE TEMITEPATYPhI YC-
TAHABNAMBAIOTCS 3ajaHUeM Ha pa3paboTKy CTpou-
TeAbHOU YacTU MPOCKTa.

H30anue oghuyuansroe
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5.1.4 TpoeKTUPOBAHUE KOHCTPYKUMMA JOJDKHO
OCYIUECTBASTECA KBANM(PUIMPOBAHHBIMU CHIELU-
anucramu. Paboune yeprexu CTabHbIX KOHCTPYK-
UMA DODKHbI COOTBETCTBOBATHL TPEOOBAHMUAM MO
nsrorosnenuio (FTOCT 23118) u MOHTaXy KOHCT-
pykuuit (CHull 3.03.01).

B HeoOxoanMbix cnyyasx rpu 3akase CTalu yKa-
3plBaeTCs Kiacc cnnowHocty no FOCT 27772.

5.2 OCHOBHBIE PACHETHBIE TPEBOBAHUSA

5.2.1 HageXHOCTb CTaJIbHBIX KOHCTPYKILHH
obecneynBaeTcs B COOTBETCTBUM C TPEOGOBAHUIMY
TOCT 27751.

PacyeT CTaNbHBIX KOHCTPYKIMI BBIMOJHAETCSI
C YYETOM Ha3HAUCHUSI KOHCTPYKUMIA, YCNIOBHIL MX
MU3TOTOBJIEHUS], TPAHCIIOPTUPOBKM, MOHTaXa M
IKCIUTyaTallMM, a TaKXe CBOWCTB MaTepHaJioB.

5.2.2 3uayeHUd HArpy3oK U BO3NEUCTBUI, a
TaKXe MpeaeabHble 3HAYEHUS MPOru6oB U repe-
MEHIEHU 2JIEMEHTOB KOHCTPYKLMI NPUHUMAIOT-
cd cornacHo TpebosaHusam CHull 2.01.07.

5.2.3 [Ipu npoekTUpOBaHUHU 3AAHUIA U COOPY-
XEHHI NPUHHMAIOTCA KOHCTPYKTUBHBIE CXEMBI,
obecrieynBaoliMe MPOYHOCTb, YCTOMYUBOCTD U
MPOCTPAHCTBEHHYI0 HEU3MEHSEMOCTb 3JAHUI U
COOPYXEHUI! B LIEJIOM ¥ UX OTAEbHbIX JIEMEHTOB
NIPY TPAHCIIOPTUPOBAaHMM, MOHTaXe ¥ 3KCIUIya-
TalUHU.

5.2.4 PacyeTHble cXeMBl 1 OCHOBHBIE MPeaIo-
CBIIKM pacyeTa JOJDKHbBI OTpaxaTb AeiCTBHUTE/b-

HbIE YCIOBUSL paOOThl CTAIbHBIX KOHCTPYKUUA.

N
N
N
>
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CranbHble KOHCTPYKUMH CNIEAYET, KaK NpaBu-
J10, paCCYUTHIBATDH KAK €AWHDIC [IPOCTPAHCTBEHHbIC
CHUCTEMBI C YYETOM (DAKTOPOB, OMNpeAessiOLUX
HanpsikeHHoe U JedOopMUPOBAHHOE COCTOsIHUE,
0COOEHHOCTH B3aMMOAEHCTBUS 3/IEMEHTOB KOHCT-
PYKLMiA MeXay coboit ¥ ¢ OCHOBAHUEM, [€OMET-
puueckoit u pusnyeckoit HeNMHEMHOCTU, CBOICTB
MaTepuaioB U IPYHTOB.

JonyckaeTcs BBUIOAHATH MPOBEPKY YCTOUYH-
BOCTH CTEPXHEBbIX KOHCTPYKUMH (B TOM uHCae
MPOCTPAHCTBEHHbBIX) C HUCMOJb3OBAHUEM CEPTH-
(p1uMpOBaHHBIX BLIYUCUTENLHbIX KOMIUIEKCOB KaK
MICANU3MPOBAHHBIX CUCTEM B MPEANONOXKEHUM YI-
pyrux necdopMauuii ctany no HeaedpopMUpOBaH-
HOU cXxeMe.

5.2.5 PaccmaTpuBaloTcs Cieyioline pacyeTHhIe
MOIEMN HECYLUUX KOHCTPYKLHUMA:

- OTHENbHBIE KOHCTPYKTUBHAIE SJIEMEHTHI (Ha-
npUMeEp, PACTAHYTHIE U CXKATbIE CTEPXKHU, OaNKH,
CTOMKHU M KOJOHHBI CTUIOWUHOTO CEYEHUS U 1p.);

- JUIOCKHE WM MPOCTPAHCTBEHHBIE CHUCTEMDBI,
3aKpeIUIeHHbIE OT Nepekoca (PUCYHOK 1, a); pacueT
TaKMX KOHCTPYKUUN MOXET ObiTh BBITIOJIHEH IMTyTEM
pacyera OTACNbHBIX 3JIEMEHTOB C Y4ETOM UX B3aH-
MOIeMCTBHSI MeXay cobO0il U C OCHOBAHKEM;

- TUIOCKME€ WIH NMPOCTPAHCTBEHHEIE CUCTEMBI,
HE 3aKpeIUIeHHbie OT NepeKocoB (pUCYHOK 1, 6);
npyd pacyeTe TaKUX KOHCTPYKUWH Hapsdy € Mpo-
BEPKOI OTACABHBIX 37IEMEHTOB CJIEAyeT YYUThIBaTh
BO3MOXHOCTh JOCTHXEHUS NPEOeIbHOTO COCTOS -
HUS CUCTEMBbI B LICJIOM;

- JIUCTOBBIE KOHCTPYKLIMH (0DO0NMOYKH BPALLICHHS).

Pucynox 1 — Cxembl CUCTEM, 3aKpPelICHHbBIX (4) ¥ He 3aKpervieHHbX (6) 0T mepexkoca



5.2.6 DrneMeHTHI KOHCTPYKLIMIA, pacCMaTpUBa-
eMble B HacrositueM CBoae npasui, roapasnens-
I0TCA Ha TPM KJjacca B 3aBMCHUMOCTHU OT Harps-
XeHHo-gedopmupoBaHHoro cocrosiHust (HIC)
PaCUETHOTO CeYCHUSI:

1-it xnacc — HIC, npu KoTOopoM Hampsixe-
HUS B CEYEHUU HE NPEBbIIAIOT PACUETHOIO COTMPO-
TUBJEHUA CTaIM ¢ < R, (ynpyras paborta ceyeHus);

2-# knacc — HIC, npu xotopoM B ONHOM
yacTH ceyeHus o < Ry a B Ipyrot ¢ = & (ynipy-
rornjacTu4eckas paboTa ceueHus);

3-it knacc — HJIC, npu KOTopoMm 1o Bcel 10-
a1y CEYEHUs1 6 = Ry (mnactudukanus Bcero ce-
YyeHMS, YCJAOBHBIN TUIACTUYECKUA LIapHUP).

5.2.7 11 351eMeHTOB, oc/laGIeHHbIX OTBEPCTHU-
MU 1 GOJITOBLIX COSNIMHEHU, KpoMe HPUKLIU-
OHHBIX, IIPY pacyeTax HA [IPOYHOCTb M YCTaJOCThb
MPYHUMAIOT CeYeHMs HETTO (4,), a Ha YCTOHuM-
BOCTb U XECTKOCTh — ce€UeHUs 6pyTTO (A).

IOnst aneMeHTOB ¢ (PPUKIIUOHHBIMMU COENUHE-
HUSIMH TIpY pacyeTax Ha YCTanoCTh, YCTOWYUBOCTh
1 XECTKOCTh MPUHUMAIOT ceuyeHue 6pyrTo (A), a
Ipy pacyeTe Ha MPOYHOCTb — PACUETHOE CEUCHUE
(4,) ¢ yyeTom cun TpeHMs.

Ta6nuuoa 1

CII 53-102-2004

5.3 YYET HABHAYEHUS U YCJIOBU#M
PABOTbI KOHCTPYKLIMI

5.3.1 Tlpu pacyeTe KOHCTpYKUMiI K COeAUHE-
HU YYUTHIBAIOT:

K03(pPUIIMeHTh HAAEXHOCTH 10 OTBETCTBEH-
HOCTH Y,, TIPUHMMAEMBIE COTJIACHO TPeOOBaHUAM
00513aTebHOrO MPUNOXEHUS 7% «Y4eT OTBETCTBEH-
HOCTH 3AaHMit M coopyxeHui» k CHull 2.01.07;

KO3bD@OULKEHT HalEXXHOCTH B pacyeTax Mo Bpe-
MEHHOMY COTNPOTMBIIEHMIO ¥, = 1,3 1nsi anemen-
TOB KOHCTPYKLIM, pACCYMTBHIBAEMbIX HA TIPOMHOCTD
C MCIONb30BaHMEM PACYETHBIX CONPOTUBNEHMIA R ;

KO3 PULHEHT HANEXKHOCTH MO YCTONYMBOCTH
Y, = 1,3 And cTepXHEBbIX KOHCTPYKUMIA, paccyu-
ThIBa€MBIX KaK UIAEATU3NPOBAHHbIE MPOCTPAH-
CTBEHHBIE CUCTEMBI C MCIOJb30BaHKEM cepThdu-
UMPOBAHHBIX BBIYUCTUTEABHBIX KOMIUIEKCOB (CO-
rnacHo 5.2.4), Ha Hero clieayeT YMHOXAaTh 3Haue-
HUS pacYETHBIX HATPY30K;

K02bPULMEHTH YCI0BU paboThl 31€MEHTOB
KOHCTPYKLIMIA M COEAMHEHUM ¥, ¥, U Y, MPUHHU-
MaeMble no Tabnune 1, a Takxke corlacHo Tpebo-
BaHUsM pasnenoB 8, 15, 17, 18, 19 Hacrosguiero
CBona npaBui.

Ne 5 o . Koapduuuenr
I.nm. JEMEHTB KOHCTPYKIIUH yCNOBUR paboTht ¥,
I | bankM CHAOLIHOTO CEYEHUS U CKAThle DNEeMEHTH (pepM MEPEKPHITUH TOA 3ajJlaMU Tear- 0,90
poOB, K1yGoB, KMHOTEATPOB, IMOA TPHOYHaMH, MOA MOMEILEHHSIMM Mara3vMHOB, KHHIO-
XpaHWIYLL ¥ apXMBOB M T.II. [IpY BPEMEHHOU HAarpy3ke, He NpeBbILUAIOLLIEi! BEC TEPEKPHI-
THH
2 | KonoHHb! 001ECTBEHHEIX 30aHUIT U OfOp BOAOHAMNOPHBIX OalleH 0,95
3 | KojoHHbBI 00HO3TAXHBIX NPOM3BOACTBCHHBIX 30aHW C MOCTOBLIMHM KpaHaMH 1,05
4 | CxaTble OCHOBHbIC JICMEHTLI (KPOME OMOPHLIX) PELIETKM COCTABHOrO TaBpOBOIO ceye- 0,80
HMA M3 OBYX YrOJKOB B CBapHbIX ¢epMax MOKPHITUIl ¥ MEepeKphITUR NpK pacyeTe Hd
VCTOMYMBOCTD YKA3aHHBIX 371€MEHTOB C I'MOKOCTBIO A > 60
5 |PacTtsauyrble 3neMeHThI (3aTAXKM, TSATH, OTTSIKKM, [IOIBCCKM) NPU pacyeTe Ha Ipou- 0,90
HOCTb 110 HeocNabJeHHOMY CCUEHHUIO
6 | DraeMeHTb KOHCTPYKLIMI U3 CTaNIU C TIpedenom TekyyecTtd a0 440 H/m2, Hecyme cratu- 1,10
YECKYIO Harpysky, MpH pacyeTe Ha IPovHOCTb 0 CeUeHMIO, 0Cl1ableHHOMY OTBEpPCTHS -
MU 151 6onToB (Kpome PPUKLMOHHBIX COSAMHEHM)
7 | CxaTble 371¢MeHTsI PELLIETKH MPOCTPAHCTBEHHBIX PELIETYATLIX KOHCTPYKUMI M3 0L1HOY-
HbIX YrOJIKOB, NMPUKpPEIIeMblX OAHOM MONKON (Ans HEpaBHOMNOIOYHbBIX YIONKOB 00Jb-
oM rnonkoi):
HEeMOCPEACTBEHHO K IosfcaM CBapHbIMM LBaMM Anbo asyMmst 6bontamu u 6onee, no-
CTaBNCHHBIMY BIONb YIOAKa:
pacKochl 110 pUCYHKY 13, a 0,90
pacnopku o pucyHky 13, 6, 6, e 0,90
pacKockl 1O PUCYHKY 13, 6, 2, 4, e 0,80
HEMOCPEACTBEHHO K nosicaM oaHiM 60ATOM MAY yepe3 PACOHKY HE32aBUCUMO OT 0,75
BHJAa COCOMHCHUA
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Okonuarue mabauyst 1

Ne DNEeMEHTH KOHCTPYKLMI Koshguunent
n.n. pyKi ycnoBuit paGoTeI ¥,
8 [Cxartblc 31CMEHTHl M3 OAMHOYHDIX YFOJNKOB, MPUKPEIIAEMBIX OAHOM MONKOH (114 He- 0,75
PaBHONONOYHBIX YTOIKOB MEHBLUCH MOIKO), 38 UCKAIOYEHUEM ITEMEHTOB ILTOCKUX hepM
M3 OOWHOYHBIX YIrOJNKOB W 3J€MEHTOB, YKa3aHHBIX B MO3MUMM 6 HACTOSILEH TaOAUULI,
PACKOCOB MO PUCYHKY 13, 6, MPUKPEIIsieMbIX HEMOCPEACTBEHHO K MOSICaM CBapHbIMU
wBaMu AMO0 aByms GontaMu u Oosnee, NOCTaBleHHBIMY BOOAb YrONKa
9 | OmopHsIe TUIMTH U3 CTANH C IpenesoM TekydecTy 1o 390 H/mm?2, Hecyliue cTaTHyecKyio
HArpy3ky, TOJAIIMHON, MM:
no 40 1,20
c¢B. 40 10 60 1,15
» 60 » 80 1,10
MMpumeuanus
I Kospduuuentst vy, < 1 1ipd pacyeTe COBMECTHO HE YYUTHIBAIOT.
2 [IpH pacyeTe Ha NPOYHOCTL MO CEYEHHIO, OCNAGIEHHOMY OTBEPCTHUAMU s 60aTOB, KO3(GdULMEHTHI, NPUBEIEHHbIE B
no3uuusax 6 u 1, 6 u 2, 6 n 3, YUUTEIBAIOT COBMECTHO.
3 [lpu pacueTe OTMOPHBIX MUIUT KOIPGOUUUEHTH, TPHBEAEHHBIE B TO3MLMAX 9 U 2, 9 U 3, yYMTHIBAIOT COBMECTHO.
4 KoapdulmeHTsl, NpUBeJeHHbIE B MOZULMSX | ¥ 2, YUUTHIBAIOT NMPU pacyeTe COEAUHEHMIA PACCMATPUBAEMBIX 3/IEMEHTOB.
5 B cnyyasx, He OrOBOpeHHBIX B HacTosiluem CBose MpaBui, B GopMynax NPUHUMAT ¥, = 1.

5.3.2 TIpu mpOeKTUPOBAHUU KOHCTPYKUHUIH,
MOABEPTAIOIUXCSH HENMOCPEACTBEHHOMY BO3JEii-
CTBUIO MOABMXHBIX, BAOPALIMOHHBIX U IPYTUX M€~
peMEHHBIX Harpy30K, BbI3bIBAIOLIMX YCTANOCTh Me-
Tal1a, YYUMTHIBAIOT TPeOOBAHUS K MaTepuany, KOH-
CTPYMPOBAHUIO ¥ TEXHOJOIrMM MU3rOTOBJICHHUSA, a B
Clyyasx, yKasaHHbIX B HacTosmuem CBoae npaBui,
BBITIOJTHSAIOT PACYET Ha YCTaJIOCTh.

5.3.3 Ilpu nNpoeKTUPOBAHWU KOHCTPYKIHIA,
BO3BOIMMBIX MJI IKCIUIyaTUPYEeMbIX B YCIOBHUSX
HU3KUX TEMMEPATyp, MPU KOTOPHIX MOBBILLAETCS
BO3MOXHOCTb XPYIIKOIo pa3pylueHHs, YUUTbIBAIOT
TpeOOBaHUS K MaTepuany, KOHCTPYHUPOBAHHUIO U
TEXHOJIOTMU U3TOTOBJICHHUS.

5.3.4 TIp1 npoeKTUPOBAHMY CBAPHBIX KOHCTPYK-
LM CHUXKAIOT BpeHOE BJIMSTHUE OCTAaTOYHBIX Aedop-
MauUid U HaNpsLKEHUHA, B TOM YUCIE CBAPOYHEBIX, a
TaKXe KOHLIEHTPALMK HaNpPsDKeHWit, npeaycMarpu-
Basi COOTBETCTBYOLYME KOHCTPYKTUBHBIE DELUEHUS
(c Haubonee paBHOMEPHBLIM pacTpefcICHUEM Hallps-
XKEHUIt B 3/EMEHTAX U JeTansax, 0e3 BXOOSLMX yT-
JIOB, PE3KMX NEPETNANOB CEYEHHUsT M APYTMX KOHIIEH~
TPaTOpPOB HANPSIXKEHUIT) KU TEXHONOTMYECKHE MEPOTT-
pusiTUs (NOpsAAOK COOPKU U CBapKH, MPEABAPUTESIb~
HBIH BbITUO, MEXaHUYECKYIO 00paboTKY COOTBETCTBY-
IOUUX 30H NMYTeM CTPOXKH, (pe3epoBaHUs, 3aUUC-
TKM aOpasuBHbLIM KPYTOM W AD.).

6 MATEPHAJIBI A1J1A KOHQTPYKI_H/Iﬁ
U COEAMHEHNHA

6.1 Cranu ansg KOHCTPYKUHWI TIPUMEHSIOT CO-
r1acHO TpeGOoBaHUsIM NPUNOXeHUs B (B ToM Yuciae
npuBeAeHHbIM B Tabnauuax B.1 n B.2).
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6.2 JIng KOHCTPYKUMI KUCTIONB3YIOT (DACOHH B
(Yrojku, ABYTaBpbl, WIBEJUIEPbI), JIMCTOBOM, LLIU-
POKOIONOCHDBIA YHUBEPCAIbHEIN MPOKAT U THYThIE
NpopUIn ¢ TEXHUYECKHUMM TpPeOOBAHHMSAMHU MO
I'OCT 27772, TOHKOAUCTOBOI MPOKAT U3 yIje-
ponuctoii cranu no FOCT 16523, u3 craiu noBbl-
HreHHo# npouHoctH — 1o FOCT 17066, xononHo-
rayTele npodwin no TOCT 11474, npoduin rHy-
Thi€ 3aMKHYThI€ KBAPATHbIE U TPIMOYIOJbHbIE IO
T'OCT 30245, copToBoit mpokar (Kpyr, KBaJipar, 1o-
soca) no F'OCT 535 u TOCT 19281, anextpocBap-
Hbie Tpy6osl no F'OCT 10705 u T'OCT 10706, rops-
yekaraHble Tpyobl no FOCT 8731. MoxeT ObITb Tak-
X€ MCITONIb30BaH MPOKAT, BBIITYCKAEMblii 110 IPYTUM
crangaptaMm U TY B cootBeTcTBUU ¢ IlpaBunamu o
BLIOOpY CTajM WIS METAUTMYECKUX KOHCTPYKLMIHMA,
paspaGoranHbiMy ITHUUCK um. KyuepeHko.

JIucTtoBO# npokar TOMUMHONK 25 MM U Gonee
Ui 3JIEMEHTOB, PabOTAIOIIMX HA PACTSKCHUE B
HanpaBAeHHU TOJLIMHBI, U OCTalbHOMH [POKAT
TONUUHON Oosiee 40 MM IOJKHBI YAOBIAETBOPSITH
tpebosanusim 'OCT 28870 no cpoiictBaMm B Ha-
[paBJeHUX TOALIMHBI (Z-CBOICTBAM).

B kauyecTBe CTalv MOBBILIEHHOI OrHECTONKOC-
TH npuMeHsieTcst pokat no TY 14-1-5399-2000.
OTKpbITBIE KOHCTPYKUMHU M3 3TOrO MpOKaTa MMe-
10T ripeaen orHectoiikoct R = 45 muH. [lpokar
NOMIXEH HMETb HOPMATHBHOE 3HAYEHHUE BPEeMEH-
HoOro conpoTtuniexus npu remnepatype 600 °C e
menee R, = 240 H/mm2.

6.3 dna ornusokK (ONOPHBIX Yacteil U T.4.)
NpUMeHSIOT cTastb Mapok 15J1, 25J1, 35J1 n 4571,
yoosieTBopsiowyio tpebosauvsam F'OCT 977 ans
rpynn 1l (oT1MBKY OTBETCTBEHHOTO HA3HAYECHUS IS



IeTanelt, pacCCUMTHIBAEMbIX Ha ITPOYHOCTb, paboTa-
IOLLUMX MPY CTATHYECKUX U TIepEMEHHBIX Harpy3Kax)
unu 111 (oTnuBKY 0c060 OTBETCTBEHHOTO HA3HAYE-
HUS ANS AeTaneit, pacCUMThIBaEMbIX Ha MPOYHOCTD,
paboTaloLIMUX IPY AMHAMMYECKHX HArpy3Kax).

6.4 [111 cBapKU MPUMEHSIIOT MaTEPUaIbL: DJIEK-
TPOAbI U1 py4YHO# ayroBoii cBapku o FOCT 9467,
cBapoyHyto nposonoky no FOCT 2246, daiocsr
no N'OCT 9087, nopoiukoByio MPOBOJIOKY IO
['OCT 26271 cornacHo tabnuue I'.1 npunoxenus I,
a Takke yraekucanlii ra3 no FOCT 8050, aprod
no I'OCT 10157. lNpnmensiemble cBapouHbIe MaTe-
puanbl M TEXHONOTHUs CBapKU AOJXKHBI obecnequ-
BaTh 3HaY€HHE BPEMEHHOIrO COMPOTUBICHUS Me-
TaJlIa 1IBA HE HUXKE HOPMATHBHOIO 3HAYCHUsE Bpe-
MEHHOTO COMPOTUBIEHHA R, OCHOBHOTO METan-
Ja, a TaKX€ 3HAYEHUA TBEPAOCTH, YIAPHOH BA3-
KOCTM M OTHOCHTENILHOIrO YIJIMHEHUS MeTaiia
CBAPHBIX COEAMHEHHUIi, YCTAHOBJEHHBIE COOTBET-
CTBYIOILMMU HOPMATHUBHBIMU NOKYMEHTAMM.

6.5 1151 GOTOBBIX COSIMHEHMI [IPUMEHSIOT CTAlb-
Hble GONTHI M TAlKHU, YIOBJIETBOPSIOLINE TEXHUYEC-
kuM TpeboBanuam I'OCT 1759.0, TOCT 1759.4,
TFOCT 1759.5, wait6el, ynosneTBopsioiue TpeGo-
panuam T'OCT 18123, u BeICOKONpPOYHBIE GONTHI,
yKasaHHbIE B 6.8.

bontel npumeHAOT corinacHO TpeOOBaHUSIM
tabnuupt I'.3 npunoxenus I.

Knacc nmpoyHOCTH Tallku npuHUMaeTcd, Kak
MPaBWAO, B COOTBETCTBUU C KJIACCOM IPOYHOCTH
6oaToB: 5 — mipu 5.6; 8 — npu 8.8; 10 — nipu 10.9;
12 — npu 12.9.

IMpu paGote GOATOB TOJILKO Ha Cpe3 AOMycKa-
eTCst IPUMEHSITh KJIACC IIPOYHOCTU raekK MNPH KJIACCe
npoyHocTu GonrtoB: 4 — 1pu 5.6; 6 — npu 8.8;
8§ — mpu 10.9; 10 — npu 12.9.

[ait6b! IPUMEHSIIOT: KPYIJIblE ¢ TEXHUYECKH-
mu TpeboBanusimu 1o FOCT 11371, Kocble — 1o
TOCT 10906, npyxuHHble HOPMaJbHBIE — IO
['OCT 6402.

6.6 [Ins cdbyHNaMEeHTHBIX OOJITOB MPUMEHSIOT
CTajibHbIe OONTHI, YAOBIETBOPSIIOLIKE TPeOOBAHY -
aM FOCT 24379.0 u TpeGoBaHusM, NPUBeAEHHBIM
B Tabuue I'.4 npunoxenus I

6.7 Tatixu anst pyHaameHTHBIX U U-00pasHbIX
6onTOB AMAMETPOM 110 48 MM NPUMEHSIIOT IO TEXHU-~
yeckuM TpeboBanuaM [OCT 5915, ceoile 48 MM —
o 'OCT 10605. st pyHnamMeHTHBIX 6ONTOB U3 CTAIN
Cr3nc2, Cr3cen2, Cr3ncd, Cr3cn4 nuameTpom 0
48 MM TIpUMEHSIIOT TAlKH KJIacca MPOYHOCTHU 4 o
TOCT 1759.5, nuameTpom cBbile 48 MM — M3 Ma-
Tepuana He Huke rpynnbt 02 mo TOCT 18126.

s byHaaMeHTHbIX 00ITOB AHaMeTpoM A0 48 MM
u3 cranu Mapku 09I'2C u apyrux craneit mo
FOCT 19281 npumeHsnoT railku xnacca npo4yHo-
ctu He Huxe S o FOCT 1759.5, nuaMeTpoM CBblI-
e 48 MM — 13 MaTepuana He Huxe rpymnmnbl 05 no

CIT 53-102-2004

I'OCT 18126. Jonyckaercsd npuMeHITh raiiku U3
CTany Mapok, MPUMEHsEeMbIX s GONTOB.

6.8 /Ing ppUMKIUOHHbBIX COeNWHEHUI TPUMEHSI-
0T BbICOKOTIPOUHbBIE GOITHI U3 cTain 40X «cenekr»,
ynosnerpopsioine tpeboanusim FOCT 22356, a
HMX KOHCTPYKLMIO ¥ pa3mepsl npuHuMaiot no FOCT
22353, raiiky ¥ waiiosl K HUM — o TOCT 22354
u TOCT 22355.

6.9 [lns dnaHueBbIX COEAMHEHWI MPUMEHSIOT
BBICOKOTIpOUHBIE GoNThl U3 cTanu 40X «cenekT» ¢
BPEMEHHbIM COIPOTUBNEHMEM He MeHee 1100 H/mm?
B ucnonueuun XJ1, ynoenerBopsioiue Tpebosa-
HusiM TOCT 22356; raitku ¥ mwaibpl K HUM — MO
T'OCT 22354 u I'OCT 22355.

6.10 JIj1st HECYLIMX 3JIEMEHTOB BUCSYUX MOKPbI-
THI, OTTSXEK OINOP BO3AYLUIHBIX TUHUU JIEKTPO-
nepenayy, paclnpeneuTe/bHbIX YCTPOICTB, KOH-
TAKTHBIX CETEN TPAHCIMOPTA, MAYT U GallieH, a Tak-
K€ HampsiraeéMblX 3JIEMEHTOB B NPENBapUTEIBHO
HAMPSLKEHHBIX KOHCTPYKLIHAX NPUMEHSIOT:

kaHatel criupasibHble o F'OCT 3062, TOCT 3063,
T'OCT 3064;

KaHaTel ABOWHOM cBuBkU mo T'OCT 3066,
I'OCT 3067, TOCT 3068, TOCT 3081, F'OCT 7669,
T'OCT 14954;

KaHaTbl 3akpeIThle Hecyume no T'OCT 3090,
I'OCT 7675, T'OCT 7676, FTOCT 18901,

Ny4ykKd ¥ MpPsSOd MapajjicjbHbIX IIPOBOJIOK,
GopMHUpYeMbIX U3 KAHATHOM NPOBOJIOKH, YIOBJIET-
Bopstolleit TpeboBaHnsaMm F'OCT 7372.

6.11 dusnyeckue xapakTepUCTUKH MaTepua-
JIOB, MPUMEHSIEMBIX [UIsl CTAIbHbIX KOHCTPYKLIMA,
MIPUHUMAIOT COMTACHO IIpUIoXeHuIo 1.

7 PACHETHBIE XAPAKTEPCTUKA
MATEPHAJIOB 1 COEIUHEHUU

7.1 PacueTHble COMPOTURIEHUS! POKATA, THYTBIX
npoduieir u Tpyd orpenensiioT no Gopmynam, npu-
BEJCHHBIM B TabauLe 2, rae HOPMaTUBHLIE COMPO-
THBNeHNs R, 1 R, NPUHUMAIOT COMIACHO CTaHzap-
TaM U TEXHUYECKUM YCIOBUAM, a KOIPOULMEHT Ha-
JEeXHOCTU N0 MATepuay y,, — COoIlacHo Tabnuue 3,

HopmartugHble M pacyeTHbIe COTIPOTUBIEHUS
JIUCTOBOT'O, LIMPOKOMOAOCHOTO YHUBEPCAIBHOIO,
dacosHoro npokara u Tpyb npuBefeHsl B Ta0MU-
uax B.5, B.6, B.7 npwioxeuus B.

7.2 PacyeTHble COMPOTHUBAEHUS CHYTHIX MPO-
¢unell NPUHUMAIOT PaBHBIMU PACUETHBIM COIpPO-
TUBJICHUSIM JINCTOBOrO MpOKata, U3 KOTOPOTO OHU
W3TOTOBJIEHBI; AOMYCKAETCSl YYMUTLIBAThL YIIPOYHE-
HUE CTajlu B 30HE ruoa.

7.3 PacueTHble COMpPOTUBJIEHMS OTIUBOK M3
YIJIEPOAUCTON CTanu OpuBedeHb! B TaGauue B.8
npunoxenust B.

7.4 PacueTHblE COMPOTUBIEHUS CBAPHBIX CO-
€AMHEHHI! ONPEACISIIOT 10 DOpMyNaM, IpUBeaeH~
HbIM B Tabnuue 4.
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Ta6nuua 2

AX C OrpaHUUYCHHON MOXBYKHOCTHIO)

PacyetHoe
YcnosHoe
HanpsixeHHoe cocTosHue
p 06O3HAYECH e CONMPOTUBJIEHUE MIpOKaTa
H Tpy6

Pacrsixenue, cxarue, M3ruo:

No npeneny TeKy4eCTH Ry y = R o Ym

10 BpCMCHHOMY COIPOTHBIICHUIO R, R, = R /Y
Casur R, R =0, 58R ol Y
Cwmsitue:

TOPUEBOH MOBEPXHOCTH (ITPY HAJIMUYUM MPHUTOHKH) Rp Rp = R,/

MECTHOE B LIMAMHAPUUYCCKUX HIapHupax (uandax) R,p R,p = 0,5R /v,

Mpy NNOTHOM KacaHWu
HduaMerpanbpHoe cxaTHe KaTkoB (Ipu CBOOOAHOM KacaHUH B KOHCTPYKIIM- R, R, = 0,025R /v,

Taonuua 3

Koapduuuent
locynapcTBEHHBIN CTaHAAPT WM TEXHUUYECKME YCTOBUA Ha NMPOKAT U TPYOhI HaleXHOCTH
M0 MaTepuainy ¥,
I'OCT 27772 (xpome craneil C590 u C590K) u apyras HOpMaTuBHasl JOKYMEHTALIMsL, 1,025
HCIOJIb3YIoliias NPOLENYpY KOHTpost ¢BO#CTB npokarta no FOCT 27772
Jln1s copToBOro MpoKata ¢ mpeaenoM TekydecTH cebitue 380 H/mm? mo TOCT 19281, mna 1,100
Tpy6 — no FOCT 8731
Jns ocTasibHOrO MpokaTta M TpyQ, COOTBETCTBYIOWMX TpeGoBaHUsIM HacTosiwero Cpoaa 1,050
NpaBui
Tabnuua 4
Craproe XapakTepucTuka VenoBHOE PacuetHoe
coeBuicnue Hanpaxennoe cocTosHme pacueTHOro 0603HayeHUe COTpOTURIICHHE
A CONpOTUBNECHUSA CBApHOro COCAUHCHUA
Cxatue, pacrsikenne W m3rub npu mexa- | [lo mpeaeny teky- Rwy Rwy = Ry
HU3MPOBAHHON WIHM PYYHOH cBapke ¢ ¢u- |vyecTu
3UYECKMM KOHTPOJIEM Ka4yeCTBa WIBa
Ilo BpemMenHOMY R,, R, = R,
COTIPOTHRJICHHIO
CTbIKOBOC
Pacraxenue u u3rub npu mexaHusuposaH- | flo mpeneny texy- Rwy R, = 0,85R
HOI WIHN py4YHOil cBapke YECTH
Casur R, R, = R
0,55R
Mo metamny wiBa R R, = —=——r
C yrioBbiMu i Ywm
LBaMn Cpe3 (YCNOBHBI)
ITo meTanny rpaHH- R,. = (,45R
LIbI CYUTABJICH st
MpuMeuaHue — 3HayeHNs KO3DPUUUECHTA HAREXKHOCTH TI0 METAJULY LIBA Y,,,, MPUHUMAIOT pasHbiMu: 1,25 — nipu R, <
< 490 H/MM%; 1,35 — nipu R, = 590 H/mm2




PacueTHBIE COMPOTUBICHUS CTHIKOBBIX COEMM -
HEHUIT U3 CTaNel ¢ pa3HbIMU HOPMATUBHBIMU CO-
NPOTHBIEHUAMU MPUHUMAIOT KaK VISl CTHIKOBBIX
COeAMHEHUH U3 CTAJTK C MEHBLIMM 3HA4YE€HHUEM HOp-
MaTUBHOFO COTTPOTHMBJIEHUSI.

HopmarusHbie (R,,,) 4 pacyeTHbIe (Rw/) co-
MPOTHBJIEHUS] METAJJIa YINIOBBIX LIBOB ITPUBENEHBI
8 Tabauue I'.2 npunoxenus T.

7.5 PacyeTHble COMTPOTUBIIEHUSI OMHOOONATOBbIX
COEIMHEHUI OIpEeAeNsaT o dopMmynam, npuse-
JeHHBIM B Tabnuile S.

PacyeTHbIE COMPOTUBIEHHUS CPE3Y U PACTIAXKE-
HUIO OOJTOB, @ TAKXE CMSITUIO 3JIEMEHTOB, CO-
eAMHSAEMbIX OONTaMU, NpuBeAeHLI B Tabnuuax I'.5
u [.6 npunoxenus T.

7.6 PacueTHOE CONPOTHBIEHUE PACTSKEHUIO
dyHnameHTHBIX OonTOB R, , onpenensior mno ¢op-
Mysie

R, = O,8Ryn (1)

i MPUHUMAIOT cornacHo tabnuue I.7 npumoxe-
Hus I
PacuetHoe conpoTuBneHue pactsxenuto U-06-
pa3HbIX 60JITOB, YKa3aHHBIX B 6.6, ONpenesoT 110
dbopmyne
Ry= 0,85Ry,, )

¥ TPMHUMAIOT coracHo Tabavue I'.7 nputoxe-
Hus T,

7.7 PacyeTrHOe CONPOTHBIIEHUE PACTSKEHHUIO
BBICOKOIPOYHLIX 60/1T0B R,, onpesensior no ¢op-
MyJne

Rbh = 0’7Rbun’ 3
e R HOPMaTUBHOE COMpPOTUBJIEHUE O0JITa,
MpUHKXMaeMoe coriacHO Tabnuie I'.8
npunoxenus I.

bun

Tabnuna 5
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7.8 PacueTHoe coOnpoTUBJIEHHE PACTAXKEHUIO
BbICOKOMPOYHOM CTaNbHOW MPOBONOKK R, Npu-
MEHSEMO B BUIE NYYKOB WIM Npsaei, onpene-
JBIOT 110 popMyIie

R, = 0.63R,,. )

7.9 3HayeHWe pPacYyETHOro COMPOTUBACHMS
(ycunust) pacTsXEHUIO CTaJIbHOTO KaHaTa MPUHH-
MaIOT paBHBIM 3HAUEHUIO Pa3PBIBHOTO YCUIIUS Ka-
HaTa B LEJIOM, YCTAHOBJEHHOMY roCyAapCTBEHHbI-
MU CTaHAAPTaMU MU TEXHUYECKUMU YCIOBUSMHU
Ha CTaJIbHbIE KaHaTbl, AeNeHHOMY Ha KO3 duLU-
eHT HalleXHOCTH Mo Matepuany y,, = 1,6.

8 PACYET DJIEMEHTOB
CTAJIBHBIX KOHCTPYKIIUA
ITPU NEHTPAIIBHOM PACTSIXKEHUU
N CKATHHA

8.1 PACYET BJIEMEHTOB CILIOIHHOI'O CEYEHHUA

8.1.1 Pacyer Ha MPOYHOCTHb 3JEMEHTOB U3
CTaIM C HOPMATHBHBIM CONpOTHMBIEHMEM R, <
<440 H/MM? mpM LIEHTPanbHOM PacTIKEHHU U
CXXaTHH BHINONHAIOT MO GopmyJie

N <l 5
A, Ryyc
PacyeTr Ha MPOYHOCTH PACTAHYTHIX JIEMEHTOB,
3KCIUTYaTalMs KOTOPBIX BO3MOXHA M IOCJE AOC-
THXXEHHS METAJJIOM MpeleNia TEKy4eCTH, a TaKkkKe
PACTSIHYTBIX U CKATbIX 3JIEMEHTOB M3 CTaJIU C HOP-
MAaTUBHbBIM COMPOTUBIEHUEM Ryn > 440 H/mMm?2 BbI-
MOJHAIOT Mo ¢opmyiie (5) ¢ 3aMeHOi 3HAYEHHS
Ry Ha R /Y,
PacyeT Ha NpOYHOCTD IJNEMEHTOB B CEUEHUH C
Hape3KOoi IS raiiky BBITOMHSIOT KaK pacyet 60-
Ta Ha pacTsKeHue (rmo 15.29).

PacyeTHoe cONMpoTMBIEHHE
HanpsikeHHOe CoCTOsTHHE YcnoBHOE ONHOGONTOBOTO COCAMHEHUSA CPE3Y, PACTAKCHMIO, | BLICOKOMPOYHBIX 60NTOB
0603HauYeHHe CMATHIO BONTOB KJIACCOB MPOYHOCTH U3 cTanu Mapku 40X
«CeNneKkT
56 88 | 109 12.9
Cpes R,! 0,42R,,, 0,40R,,, 0,35R,,, 0,37R,,,
1

PactsixeHue R, 0,75R,,, | 0,68R,,, | 0,60R, — 0,50R,,,
Cwumstue:

GonT Knacca ToyHOCTM A R,? 1,60R,

fonT Knaccos To4HocTH B ’ 1,35R,

uC

TNIOKPBITHS (HaanMep, 6e3 IMHKOBaHUS U amommmposaﬂnﬂ).

! 3nauenus R, u R, mis GonroB knaccos npoyHoctu 8.8, 10.9, 12.9 u u3 cranu 40X «cenekT» oTHOCATCA K 6oaTaM Ges

2 3HaueHue R,,,, OTIpENENAETCA ISl COEMHSIEMBIX 3/IEMEHTOB M3 CTalK C NpEnenoM TeKyuecTH no 440 H/Mm2.
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8.1.2 PacueTr Ha NPOYHOCTH CEYEHUM B MeCTax
KPETUICHUS PAaCTSHYThIX JIEMEHTOB U3 OIMHOYHbIX
YTONIKOB, MIPUKPEIItEMbIX OAHOM NMOJIKOH GonTa-
MU, BbIMONHSAOT M0 dopmyne (5) u no dopMmyie

AnRu Yel
faey,, — KOI(QOUUMEHT ycnoBui paboThl, om-

penesnsieMblii COrJIacHO TpuioxeHuo E.

8.1.3 Pacuer Ha yCTOMYMBOCTH INEMEHTOB

CIJIOLIHOTO CeYeHHs NPU UEHTPATBHOM CXATHH M

MpH yAOBIeTBOPeHMH TpeboBaHuit 8.3.2—8.3.9 BbI-
MOAHAT no ¢gopmyne

N
— <1,
ARy, )
rie @ — Ko3(p@dPHUMEeHT YCTOMYMBOCTU NPU LIEH-

TPAIbHOM CXATUM, 3HAYEHHE KOTOPO-
ro npu ) 2 0,4 BEIYUCISIOT 1O PopMy-
Jie

0= 0,5(5 - /5% — 39,48%2) / R2. 8

Ta6numa 6

3navenne koaddunnenta § B dopmyne (8)
BBRIYMC/SIOT 11O hopmyne

5=9,87(1-a+Br)+A%, )

e A = A, /Ry / E — ycnoBHast ruOKOCTb CTEPXKHS,
auf — k03pPULHEHTHI, onpenesi-
eMble Mo tabauue 6 B 3aBU-
CHMOCTHU OT TUIIOB CE€YeHHIA
JUISt Pa3sNIMYHBIX TUIIOB KPM-
BBbIX YCTOMYNBOCTH.

3HauyeHus K03 GULIMEHTa ¢, BHIYUCICHHbLIE 110
dopmyne (8), npuHumaroT He donee 7,6/ X2 npu
3HAYECHUIX YCIOBHOU rmbKocTu cBhilue 3,8; 4,4 u
5,8 mns THIOB KpUBOI YCTOWYHBOCTH COOTBET-
CTBEHHO a, b U c.

IMpu 3naueHusx , < 0,4 wisg Bcex TUMOB Kpu-
BOI#f YCTOMYMBOCTH JOTTYCKACTCH MIPUHUMATD ¢ = 1.

3nauenus KoabdumenTa ¢ npyBeseHb! B pu-
JoxeHun XK.

8.1.4 Pacuer Ha YyCTOMYMBOCTb CTEPXHeEH M3
OJIMHOYHBIX YTOJKOB BEIMIOJIHAIOT C YUETOM Tpe-
ooBanuit 8.1. Ilpu ompeneneHun rudOKOCTU 3TUX
CTEpXHEH pajuyC UHEPLHUU CEYECHUS Yrojika M

3HayeHUss Ko3Q-

Tun ceyeHus Tun xpusoit duLMEHTOB
YCTOHUUBOCTH
o B
a 0,03 0,06

[1 b 0,04 | 0,09
- ~| _

N ECE

NPUHHUMAIOT THTL KPUBOH yCTOWYUBOCTH 4.

MMpumedanue— /I NPOKATHBIX ABYTABPOB BHICOTOH cBbitle SO0 MM mpu pacyere Ha YCTOHYMBOCTE B MIOCKOCTH CTEHKH




PAcyeTHYIO IJIMHY MPHUHMMAIOT COIACHO Tpebo-
Banusam 11.1 u 11.2.1.

Ilpu pacyere MOSCOB U JIEMEHTOB pelETKU
NPOCTPAHCTBEHHBIX KOHCTPYKUMUI M3 OAMHOUYHBIX
YIOJIKOB BBIMOJIHAIOT TpeOoBanus 17.10 HacTosi-
wero Cpona mpaBuJ.

8.1.5 Cxarbte 3/71eMeHTbI CO CITIOINHBIMM CTEH-
KaMy OTKpbiTOro I1-oOpa3Horo ceyeHus (pucy-
HOK 2) YKPEIUISIOT MAaHKaMU Ui peliieTKol, npu
3TOM BBINOJHSIOT TpeboBaHus 8.2.1 — 8.2.9.

IIpu OTCYTCTBMU MNAHOK MJIM PELIETOK TaKue
3/IEMEHTBI, MOMUMO pacyeTta no ¢dopmyne (7) B
[NIaBHBIX [JIOCKOCTSAX X — X U ¥y — Y, MPOBEPSIOT
Ha YCTOMYMBOCTD NP U3rMOHO-KPYTHUIIBLHOM (hop-
M€ OTEPH YCTOMYMBOCTH 1O GopMyie

N
— <
9 ARy, (10)

31€Ch ¢, — KO3hPUIMEHT, IPUHUMAEMBII PaBHbIM:

¢, = ¢, npu ¢, < 0,85;
o, = 0,68 + 0,21 ¢, < 1 npu ¢, > 0,85,

Ie 3HaYEHME @, BBIYUCILIIOT 110 opMyrie

O = 7,6Cmay / 1 (11)

B dopmyie (11) koadpdunmenr ¢, onpenens-
10T COLJIACHO MpUIOXeHHIo WU.

8.1.6 CoennHeHue mosica Co CTEHKOM B LIEHT-
PATbHO-CKATOM 3JIEMEHTE COCTABHOTO CIUIOLIHO-
ro CEYEHUS PACCUMTHLIBAIOT 110 (popmynaMm Tabu-
sl 40 Ha CABUT OT YCJIOBHOM MMOMEPEYHOM CHUJIBI
Qﬁ(, onpeaengeMoii mo gopmyne (18).

8.2 PACYET DJIEMEHTOB CKBO3HOI'O CEYEHHUA

8.2.1 PacueT Ha MPOYHOCTb 3JIEMEHTOB CKBO3-
HOTO CEYEHUS MpU LIEHTPATbHOM DPaCTSIXEHUU U
CXaTUU BBIMOJNHAOT Mo Gopmyne (5), rae 4, —
II0IaAbL CEYEHHUS HETTO BCETO CTEPXKHSI.

|
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8.2.2 PacuyeT Ha yCTOMYUBOCTb CXKAThIX CTEPXK-~
HEil CKBO3HOIO CEY€HMsI, BETBH KOTOPBIX COEAU-
HEHbl IVITAHKAMU WIM pelIeTKAMU, BHITIOIHSIOT 110
dopmyiie (7); npu 3ToM K03PPULIMEHT (¢ OTHOCH -
TEJIbHO CBOOOAHOM OCH (MEPIEHANKYJISIPHOM 1110C-
KOCTH IUIAHOK WM PELIETOK) OIpeAcasiioT Mo
dopmynam (8) u (9) wist KpUBOH YCTOMUUBOCTHU
THMNAa b C 3aMEHOM B HMX ) Ha Xef 3HaueHue Xef
OIpeNeNsioT B 3aBUCHUMOCTH OT 3HAYEHUIA A op TIPH-
BEACHHDBIX B Tabaule 7 Wi CTepXHEH C YHCIIOM
MaHesed, Kak NpaBUiIo, HE MEHEE LIECTH.

Pac4yeT Ha ycTOHYMBOCTh CKBO3HBIX CTEPXHEH
C YHCNIOM TMaHeAed MeHee WEeCTH AOIyCKaeTCs
BBIIIOJIHATD:

IIpH TUIAHKaX — KaK pacyeT PaMHBIX CHCTEM;

NpU pelIeTKax — COorjlacHo TpeboBaHusM 8.2.5.

8.2.3 B CKBO3HBIX CTEPXHSAX € IUJIAHKAMM YC-
JIOBHAsA THOKOCTb OTAENBHON BETBU ) 1, A 5 WIH
A3 (tabnuua 7) Ha yyacTke MeXIy CBapHbIMHM
IBAaMH WM KpallHUMHK O0JTaMH, TPUKPEIISAIO-
LIHMU TUIAHKHU, 1OMXKHA ObITh He Gonee 1,4.

IIpy HanU4YHU B OMHOM U3 IUIOCKOCTE Crioni-
HOTO JINCTa BMECTO IIAHOK (PUCYHOK 2, 6, 8) THO-
KOCTb BE€TBU BBIYHMCJSIOT MO paauycy UHepUUH
MOJIyCeYyeHUsI OTHOCUTEJIBHO €ro LEHTPAJIbHOM OCH,
MEPHEeHANKYSIPHONM NNOCKOCTH MJIAHOK.

8.2.4 B CKBO3HbIX CTEPXKHSIX C pelIETKaMu I0-
MHMO pacueTa Ha YCTOWYMBOCTDb CTEPXKHS B LIEJIOM
[POBEPSAIOT YCTOMYUBOCTH OTAEJLHBIX BETBEH Ha
y4yacTkax Mexay yanaMmu. [1py HeobXonuMOCTH yau-
THIBAIOT BAMSIHME MOMEHTOB B y3/1aX, Hanpumep
OT PaCUEHTPOBKU JIEMEHTOB PEILETKU.

B CKBO3HBIX CTEPXKHSIX C PELIETKAMU YCIOBHAS
rMOKOCTb OTHAEAbHBIX BETBEM MEXNy Y3JTaMM, KakK
TIpaBUJIO, JOJKHA ObITh He Gosiee 2,7 U He AOXKHA
NPEBBLILIATH YCTOBHYIO IPUBEACHHYIO THOKOCTD } ¢
CTEPXHS B LIETIOM.

HoryckaeTcss npMHUMATh 00Jiee BLICOKUE 3HA-
YeHUS YCJIOBHOM rMOKOCTU BeTBeli, HO He Qosee
4,1, nMpu yCIOBUM, YTO PacyeT TaKUX CTEpXKHEN
BBITIOJIHEH COTJIACHO TpeGoBaHusiM §.2.5,

a — omkpbimoe; 6,6 — yKpenneHHHbie NAGHKAMU UAU peulemKamiu

Pucynok 2 — T1-o0pa3Hble ceYeHUs1 3NEMEHTOB
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Taonuuma 7

Tun [TpuseneHHasi THOKOCTb A, CTEPXKHS CKBO3HOTO CEHeHUs
Cxema ceyeHus
ceye-
HHst C NINaHKaMU C pelieTKaMu
] L Aoy = A2 +0.82(1 + MA,, a2l _ hayg A
PREmS— i L | dl
e n= Ih]b
[ W1 3
i —L ‘l - [lh a=10——d
X | X rjaec 27 °
| b,
——
‘ ;
I i y |
b
.
r Y
— S | by = M+ 082[ (L + ) NE
l o~ kef }"max + (al 0 s (16)
| < (13) Ad2 A
X — ' ! ! l — X +(1 +n2)?»b2],
1 | 1090
_L_ I — ]bl 1 rac al 21 ’
| Y
3
bl d2
e 1y = o =105~
152 b b
(d, u d, oTHOCATCA K CTOPOHaM COOT-
BETCTBEHHO b, U b,).
2
= A2 + 0,821+ 3m)0;,  (14) 2 A
3 max " ( 3) b3 )”ef = )"max +O’ 67(1..._’ (17)
Ap3
roe "3 = .
Il w102
roe Y~ .
bl
Obo3nauenus, npunameie 6 mabauye 7:
}\y — rMOKOCTL CKBO3HOTO CTEPXHS B ILIOCKOCTH, MEPNEHAUKYIAPHON OCU y—Y;
Ayan — Haubonblias U3 rMOKOCTEH CKBO3HOIO CTEPXKHS B IJIOCKOCTHAX, NEPMNEHAUKYNAPHBIX OCAM X—X WAU y—y,
paBHast COOTBETCTBEHHO / /i, Win I/z (rme i, J, — panMychl MHEPLMK CeYE€HHs] CKBO3HOTO CTEPXHS B LIEJIOM);
Apps Ags Ayy — TMOKOCTM OTHENBHBIX BETBEH npu u3rnGe B TJIOCKOCTSX, NMEPIEHANKYISIPHBIX OCAM COOTBETCTBEHHO |—1,
2—2 n 33, Ha yyacTKax MEeXAY CBApHBIMU ILIBAMU WJIU KpalHUMHU OOJTaMM, MPUKPETUIFIOIIMMU T1aHKM;
b, d, |, — pasmepnl, onpeaescMple 1O pUCYHKam 3 u 4,
A — ruolags ceucHUsl BCETO CTEPXKHS,
Ay Aps A — TUIOLIANM TOTIEPEYHBIX CEYEHUM PACKOCOB PEILETOK, PACTIONOXKEHHBIX COOTBETCTBEHHO B IUIOCKOCTAX, Mep-
NMEHAMKYAApHBIX ocsaM 1—1, 2—2 n napamwienbHbIX ocu 3—3 (IIpU KPECTOBOK pelIeTKC — ABYX pPacKOCOB);
l,;. 1,; — MOMEHTBl MHEPLUU CEYCHUS BETBEH OTHOCUTENIBHO OCeit COOTBETCTBEHHO 1—1 u 3—3 (1d ceyeHUi THUIIOB
1 n3);
I, 1,, — TO Xe, ABYX YIOJIKOB OTHOCUTEJILHO OCEH COOTBETCTBEHHO 1-—1 ¥ 2—2 (m1s ceveHus Tvna 2);
I, — MOMEHT MiepLM1M CEYEHUA OTHOM IUTaHKM OTHOCUTENBHO COOCTBEHHOW OCU X—x (PUCYHOK 4; [UIst ceueHHUil
TUmnos 1 u 3);
Iy, I, — MOMEHT MHEpUMM CEYECHMS OOHOM M3 IAaHOK, PACIONOXEHHBIX B MIOCKOCTSIX, MEPIEHAUKYISIPHBIX OCAM
COOTBETCTBEHHO 1—1 ¥ 2—2 (ana ceyeHust Tuma 2).
flpumeuaHnHue— Krtuny | oTHOCAT TakKXKe CEUYECHUS, Y KOTOPbIX BMECTO 1UBEJIEPOB MPUMEHEHDB! ABYTaBpHI, Tpyb4aThie
¥ apyrue npoduan Ans OLHOM MM obeux BeTBeH; NMPU 3TOM ocH y—y U 1—1 JOMKHBI MPOXOAUTH Yepe3 LEHTPbl TAXECTH
COOTBETCTBEHHO CEYEHUsI B LENOM M OTAEAbHON BETBHU, & 3HaucHUA n ¥ A, B Gopmyne (12) momxHsl obecrieyuts Haubosbllee
3HayeHue kef

10
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a — mpeyzoabHas; 6 — mpeyeoabHas ¢ pacnopKamu; 8 — Kpecmoeas; @ — Kpecmoeas ¢ pacnopKkamu

Pucynox 3 — Cxembl pacKOCHbBIX PEIIETOK CKBO3HbIX CTEPXHEN

Pucyrnox 4 — CKBO3HOI CTepXeHb C MJIaHKaMu

8.2.5 PacueT CKBO3HBIX CTEPXKHEN C peulerxa-
MU [IpM YY€TE YKa3aHHBIX B 8.2.2—8.2.4 nonyuie-
Huit BuInonHsoT no dopmynaMm (7) u (8) ¢ 3ame-
HOl B HUX 3HaYeHus R Ha R, = @R,

TIp# 5TOM KODOUIMERT YCTONYHBOCTH @ A
OTAENBHOW BETBU MNPH 3 , < 2,7 MPUHUMAIOT paB-
wbiv 1,0, a mpu %, 2 3,2 onpenensitor no Gpopmy-
nam (7) u (8) mpu pacyeTHOH ILIUHE lef = 0,71,
(me /, — mMHa BETBU, HA PUCYHKE 3, a JIuHA
BETBU 2 /,).

B unTepBane ycaoBHbIX rubKocteit 2,7 < %, <
<3,2 1ng @, NOMYyCKAeTCA TUHEWHAS NHTEPIIONA-
uug mexcay 1,0 n 3HaYeHneM ¢, pu 3 , = 3,2.

8.2.6 Pacuer coCTaBHbIX BJAEMEHTOB M3 yroji-
KOB, IBEUIEPOB U AP., COSIMHEHHBIX BIUIOTHYIO
WK Yyepe3 MPOKJIAAKH, BBIMIOJIHSIOT KakK CIJIOII-
HOCTEHYATHIX NPU YCJIOBHH, YTO YYACTKHU MEXIY
COSAMHSIIOIIMMM CBAPHBIMK LLIBAMU WM LEHTpa-
Mu KpaitHUX GOJITOB HE NMPEBBILIAIOT ISt CXAThIX
anemenToB 40/ 1 11d pacTsRYThIX 804, 3nech panu-

yC MHEPIMHU CeYeHHUs [ YToJika UK LIBejUiepa fnpu-
HUMAIOT U1l TABPOBBIX WM ABYTaBPOBbIX CEYEHU I
OTHOCHTENLHO OCH, MMapaieibHOM TJIOCKOCTU
PpAaCIIOIOXKEHHMS IIPOKNAJIOK, a JUIS KPECTOBBIX Ce-
YeHUH — MUHUMAJIBHDBINA.

[lpn sTOM B TIpedenax NJWHbI CXATOTO 3Je-
MEHTa TIpeJyCMATPUBAIOT HE MeHee JIBYX MpoMe-
XYTOYHBIX CBsI3ei (IPOKIANOK).

8.2.7 Pacuer coeIMHUTEbHBIX NIJAHOK U 3%1e-
MEHTOB pPelIeTOK CXaThiX CTepXHEH CKBO3HOro
CEYEHMS BBLIMOJHSAIIOT Ha YCJIOBHYIO TIOMEPEYHYIO
cuny Qﬁc, MPUHHAMAEMYIO MOCTOSHHOI MO BCEi
IUIMHE CTEPXKHS U OIpeleasieMylo 1o popmyne

Qs = 7,15 - 106 (2330 — E/R) N/, (18)

rie N — IpOIoSbHOE YCHIKE B COCTABHOM CTEP-
XHe;
¢ — KO3((UUMEHT YCTOMYUBOCTU NPH LIEH-
TPaJIBHOM CXaTUU, IPUHUMAEMbIH TTPH
pacyeTe CKBO3HOTO CTEPXKHS B IJI0CKO-
CTH TITAHOK WM PEIUETOK.

YCn0BHYIO MOMEPEYHYIO CUTY Qﬁc pUHUMa-
IOT:

NpU HAJTUYUHM TOJBKO COCIUHUTEABHBIX Ma-
HOK (peleToK) — pacnpeieieHHOo! MOopOBHY
MEXIY TUIaHKaM¥ (pelieTKaMu), JeXallUMU B
IJIOCKOCTAX, MepPIeHAUKYISPHBIX OCU, OTHOCH-
T€JLHO KOTOPOI MPOU3BOAUTCS TIPOBEPKA YCTOM-
YUBOCTH;

NpY HAJIMYMUA CIUIOLIHOIO JIMCTA U COEAUHM-
TEJbHBIX IIAHOK (pPEellieTOK) — pacnpeleieHHOR
[IOPOBHY MEXIy JUCTOM M IUIaHKaMu (pelieTKa-
MHM), JeXaUMMA B IUIOCKOCTSIX, NMapajleNbHBIX
JIUCTY;

MNpU pacdeTe PaBHOCTOPOHHMUX TPEXIPaHHbIX
CKBO3HBIX cTepXHel — paBHoit 0,8 Qﬁc LIS KaX-
JIOM CUCTEMBI COEIMHUTENbHBIX IU1AHOK (PELLIETOK),
pAacIiOIOXKEHHOW B OIHOI TpaHU.

8.2.8 PacueT COCOMHUTENbHBIX IUTAHOK M HUX
TIpUKPeIUieHU (pPUCYHOK 4) BBINIONHSIOT KaK pac-

11
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4eT BIeMEHTOB 6e3pacKOCHBIX (epM Ha COBMECT-
HOe IEUCTBUE Cuibl F), Cpe3blBaloLiei NIaHKy, 1
MOMeHTa M, n3rubaioilero riaHky B e IUI0CKO-
CTM, 3HaYeHUsI KOTOPLIX OIpenensiior no Gopmy-
Jlam:

F,= 0, 1/b; (19)

M, = Q, Ib/2, (20)

rae Q, — YCIOBHas MONEPEYHast CHIa, NPUXoNs-
1IAsICsl Ha MJIAHKY OJHOM IpaHu.

8.2.9 Pacuer 3/1eMEHTOB COENUHUTENbHBIX pe-
HIETOK COCTABHBIX CTePXXHEH BBHITIONHSIOT KaK pac-
YeT 3JIEMEHTOB PEIIEeTOK IIOCKUX depm; s pe-
HIETOK MO PUCYHKY 3 yCUJIME B PACKOCE ONpeae/isi-
10T o popmyne

N, = o,0d/b, 1)
A o — KO3(QO UUMEHT, NIPUHUMAEMBIH PaB-
HbIM: 1 Ans pelreTKy Mo pUCYHKY 3, a,
6 u 0,5 — no pucyHky 3, 6;
Q, — ycloBHas nonepevHas CHa, pUXoisi-
HIAsiCs1 HA Of{HY TUIOCKOCTb PEUIETKHU.

ITpu pacuere pacKOCOB KPECTOBOM PEILETKH C
pacnopkamu (pUCYHOK 3, &) YYUTHIBAIOT AOMOJN-
HUTeNbHOE ycunue N, BO3HUKAIOILEE B KAXIOM
packoce oT 00xaTus BETBEH U OINpeAensieMoe Io
dbopmyne

Nog = 0o NeAy/ Ay, (22)

d?) — xo3bdULUEHT, BbI-
YUCIAEMBI TIO pa3s-
mepaM b, [, d, yka-
3aHHbBIM Ha PUCYHKE 3;

e a, = di}/(2b +

N, — ycunue B OIHOM BeT-
BU CTEPXHSI;
A, A, — TUIOLIANB CEYEHHMS CO-

OTBETCTBEHHO PacKo-
Ca M BETBH.

8.2.10 Pacyer crepxHei, NMpeaHa3HaYCHHBIX
JUIsl YMEHDBILIEHUS paCYeTHOM JJIMHBI CXKATBIX JJ1e-
MEHTOB, BBLIMIOJIHSIOT Ha YCHJIME, PaBHOE YCJIOB-
HOM MOMepPeyHoii CHIe B OCHOBHOM CXAaTOM 3Jie-
MeHTe, omnpeaensieMoil o dopmyne (18).

PacyeT paciopok, mpeiHa3HaYEHHBIX U151 yMEHb-
LLIEHWS] PacyeTHON [UTMHBI KOJIOHH B TUIOCKOCTH,
NEPIIEHAUKYSIPHON TUIOCKOCTH TMONEPEYHBIX paM,
NpY HATHYHKM HArpy30K OT MOCTOBBIX WJIM TOJIBeC-
HBIX KPaHOB BBIMOJTHSIOT HA YCJIOBHYIO IONEPEYHYI0
cHITy, omnpeaeiseMylo 1o ¢opmysne (17), rae 3Have-
Hue N NPUHUMAETCS PAaBHBIM CyMME HPOLOJNBHBIX
CHJT B IByX KOJIOHHAX, COCIMHEHHBIX PACIIOPKOM.

8.3 IPOBEPKA YCTOMYMBOCTH CTEHOK
1 MOACHBIX JIUCTOB
LHEHTPAJIbHO-CXATBIX DJIEMEHTOB
CIVIOIIIHOIr0O CEYEHUA

8.3.1 Tlpu npoBepke YCTOMYUBOCTH CTEHOK B
Ka4eCTBE PaCYeTHO BBICOTHI /1, IPUHMMAIOT (PHU-
CYHOK 5):

FOJIHYIO BBICOTY CTEHKH — B CBAPHBIX 3/IEMEHTAX,

i

aeg

b, by,
@
)
-~

Plle)‘lOlC 5 — PaC‘{CTHbIC pa3MeEphbl CTCHOK, CBECOB ITOJIOK, TOSACHBIX JHUCTOB B IIPOKATHBIX, COCTaBHBIX A THYTHK
npodbusax

12



paccTosTHUE MEXAY ONMXaNIuMU K OCH 3Jie~-
MEHTA KpasiMU IMOSCHBIX YrOJKOB — B 3JIEMEH-
Tax ¢ GPUKLUMOHHBIMUA MOSCHBIMU COCAVMHEHHU-
AMM;

PACCTOSIHME MEXlYy HayaJlaMHU BHYTPEHHUX 3aK-
pYmIEHMI — B MPOKATHBIX POPUAsX;

paccTosiHUe MEXAY KpasMHU BBIKPYXEK — B
THYTBIX TPOPUASAX.

8.3.2 YCTOMYUBOCTH CTEHOK 1IEHTPAILHO-CXKa-
ThIX 3/IEMEHTOB CIUIOLHOTO CeYeHM A, KaK MpaBu-
10, CYMUTAIOT OBecrneyeHHOM, eCu yCloBHas rub-

KOCTb CTeHKH A, = (Hy / tw)JRy / E He npeBbila-
€T 3HaYeHWI NpeebHOM YCIIOBHOM TMOKOCTH X .,
onpenensieMbix no ¢dbopmysaam Tabauibl 8§ U npu-
HUMaeMbIX He 6osiee 3HAUCHUM, YKA3aHHBIX B 11pa-
BOI YaCTH HEPABEHCTB.

Tadbnuwua 8

CII 53-102-2004

8.3.3 CreHKU UEeHTPaIbHO-CXKAThIX 31EMEHTOB
CILIOUIHOrO ceYeHMUs (KOJOHH, CTOEK, OTOp U T.M.)
npu ) ,, = 2,3, Kak NpaBuJIO, YKPEIUIAIOT Morne-
PEYHbIMH pedpaMH XECTKOCTU C LLIATOM OT 2,5hef
10 3h,; HA KaXIOM OTMPABOYHOM 3JIEMEHTE 101~
XHO ObITH HE MEHee NBYX pebep.

B cniourtHocTeHYaTBIX BETBSIX KOMOHH CKBO3-
HOTO ceyeHMsl pebpa XeCTKOCTU AOMYCKAeTCs yc-
TaHABJIMBATh TONbKO B Y3/1aX KPETUICHUS COEAMHM -
T€ABHBIX pelieTOK (MAaHOK).

B crenke, yKpernneHHOU TONbKO MOMEPEYHbl-
MM pebpamu, IWKMPHHA UX BbICTYNAIOLIEN YacTu b,
JIOJDKHA OBITh 1ST TApHOTO CUMMETPUYHOTO pebpa
He MeHee (A of / 30 + 40) MM, 011 OIHOCTOPOHHE-
ro pebpa — He MeHee (hef/ 20 + 50) MM; TonM-

Ha pe0pa f, 1oJXHa OblTh HE MeHee 2b,1/Ry J/E.

Ycaosunas
CeueHue TUGKOCTD [penenbHasn ycroBHas THOKOCTb CTEHKH }
3JIEMEHTa )
——— ole -1-”4- <2 1,30 + 0,15% (
— ols | >2 1,20 + 0,35% <2,3 49
¥ T
T ——
<1 1,2 (25)
. N > 1 1,0+ 0,2% <1,6 (26)
£0,8 1,0 27
>0,8 0,85+ 0,193 < 1,6 (28)
. - —
I ' 08< 7 <4 (0,40 +0,070)(1+0,252=b; /hy)  (29)
O6osnauenus, npunsmole ¢ mabauye 8:
A — ycnoBHas T'MDKOCTb 371€MEHTa, NpYMHUMaemasl B pacyeTe Ha YCTOMYMBOCTh IIPH LEHTPATLHOM CXATHM;
b, — wupKNHA MOTKK TaBpa.
MpuMeyaHUus4
| B xopofyaToM CE€YEHUH 3HAYEHHUE } ,,, ONpenensercs Wis IIacTMHOK, PACTIONOXEHHBIX NApaliesbHo TUIOCKOCTH, B KOTO-
POl NpOBEPSIETCA YCTOMUUBOCTh JIEMEHTA B LICJIOM.
2 B TaBpOBOM CE€YEHMM HOIKHO coOMIOmaThest yeiaoBUe | € bj/hefﬁ 2;mpu 3 < 0,8 uam } > 4 B dopmyne (29) npyHUMAOT
cooTBeTcTBEHHO 3 = 0,8 unu § = 4.
3 3HaK «<» B OpMyJax 03HAYaET, YTO 3HAYEHME }, ,,, CIEOYET NPYHUMATL PAaBHBIM YKA3aHHOMY B fIpaBOi YacTH B CIy4ae ero
npeBbIIEHUs TIpU pacyeTe no GopMye.
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CTeHKU NOMYCKAeTCs YKPETISTh OHOCTOPOH -
HUMHU [ONEPEYHBIMU pedpaMiU XKECTKOCTU U3 OAU-
HOYHBIX YTOJIKOB, [IPUBAPEHHLIX K CTEHKE [EPOM,
MOMEHT MHEepLMK TAaKOro pebpa, BbIYUCISEMblit
OTHOCUTEJNILHO OCH, COBMaaalowmeil ¢ oJkaitnien
K peGpy rpaHblO CTEHKH, [OJIKEH ObITb HE MeHee
yeM JUist NapHOr0 CUMMETPUYHOro pebpa.

8.3.4 B ueHTpanbHO-CXKAaTbIX 3JIEMEHTAX /IBYTaB-
pPOBOIO CE€YEeHUA C PacYETHOM BBICOTON CTEHKHU hef
B CJly4ae €€ YKPEMNIEHHUs NMPOLOJIbHBIM PEOPOM Xe-
CTKOCTM, PaCHOJIOXEHHBIM TOCEPEArHE U UMEIO-

1r/

<
UMM MOMEHT MHEPUMH ceveHus [, npu g P
el w

cjaelyeT 3HayeHue } ., YCTAHOBIEHHOE B 8.3.2,
YMHOXUTb Ha KO3 PULMEHT

] /
= 140,4-_(1-0,1—1),
P hefti,( Iyt (30)

I1pu pacnionoxeHur pedpa ¢ OTHOM CTOPOHBI CTeH-
KU1 €10 MOMEHT MHEPLIMM BBIYUCIISIIOT OTHOCUTETBHO
OCM, COBMANAIOLIEN C ONMKANLLIEH TPpaHbIO CTEHKU.

B cnyyae BbINONHEHUS TPOJOJILHOIO pebpa B
BUAe rodpa CTEHKHU TIPU BBIYMCIEHUHU B yIUTBI-
BAlOT Pa3BEPHYTYIO WIKHY rodpa.

IlpononpHbie pedpa XXECTKOCTH BKIKOYAIOT B
pacueTHbIE CEYEHUS 3IEMEHTOB.

MuHUMaTbHBIE pa3Mepbl BHICTYNAOLLEH YacTu
NPOAOAbHBIX pebep XKeCTKOCTU MPUHUMAIOT KaK sl
nornepeyvHbix pedep coriacHo TpeboBaHusIM 8.3.3.

Ta6nuwma 9

8.3.5 B cayuasx xorna GpakTU4ecKoe 3HaueHu e
YCJIOBHO¥ MMOKOCTH CTEHKHU 3 ,, MPEBbILIAET Ipe-
N€NbHOE 3HayeHue } ., BBIYUCIEHHOE 1o (op-
mynam (23) — (28) Tabnuum 8, MPOBEPKY Yc-
TOHYUBOCTH 37eMeHTa rno ¢opmyae (7) nonyc-
KAeTCs BBIMOJHSATH C YYETOM PAaCUYETHOM yMeHb-
LIEHHOW UIOIAAN cedyeHus A, COTNacHO Mpuio-
xeHuto T.

8.3.6 [1pu mpoBepke yCTOMYMUBOCTU MOSCHbIX
JIUCTOB B KAYECTBE PAaCUeTHOl IHMPUHBI cBeca bef
NMPUHUMAIOT PaccTosIHuE:

OT I'paHU CTEHKH 10 Kpasg MNOsSCHOro JucCTa
(IMOMKKU) — B CBApHBIX 2IEMEHTAX;

OT OCM KpaliHero 060JITa B osice 10 Kpas 11osc-
HOrO JINCTa — B 3JIEMEHTAX ¢ (PPUKUMOHHBIMU
MOSICHBIMU COSANHEHUSIMHU,

OT Hayajia BHYTPEHHETO 3aKPYIJEHUs 0 Kpas
MONKY — B MPOKATHBIX MPOGMUISIX;

OT Kpasi BBIKPYXKH A0 Kpast MOJKH — B CHY-
ThIX TTPODUIISIX (PUCYHOK 3).

8.3.7 YcToitunBOCTh MOSCHBIX TUCTOB M IOJIOK
LEHTPAIbHO-CXKAThIX 3JIEMEHTOB CIUIOLIHOIO Ceye-
HUS CYMTAIOT OOECIIEYEHHOM, €CIM YCIOBHAS M10-

KOCTb cBeca mosica (Moyiiku) A = (bef / tf),/Ry /E

HE IIPeBBbILIACT 3HAYEHUU IpEeENbHON YCIOBHOI
rMOKOCTU cBeca nosica (IMOJIKK) Xuf, onpenense-
MbIX MO ¢GopMynaMm TabIMUBLI 9, B KOTOpbIX MpH
3HaueHusaX A < 0,8 wim ) > 4 npuHUMAIOT COOT-
BeTcTBeHHO ) = 0.8 wm ) = 4.

C TIpenenbHasn ycnoBHas rub6KOCTh CBeca mosca
cueHue (ronku) 7».,/ npu rudkocty anemeHTa 0.8 < X <4
— 0,36 + 0,10% @an
R W——
r 0,43 + 0,08% (32)
R
4 - 0,40 + 0,07 % 33)
p— 0,85 +0,19% (34)
I |
| ]
] ]
—\

Ob6osraqertue, npunamoe é maoauie 9:

%, — ycioBlas TMOKOCTb 3/€MEHTA, NIPUHMMAEMast B PACUCTE HA YCTOITYMBOCTb NPU LUEHTPATBHOM CKATHU.
MMpusMeyanue — JIna cBecOB nosca (11010K), oKalMAEHHBIX pe6paMy (PUCYHOK 5), TpedcibHbie 3HaYeHUs] YCAOBHO#
rMOKoOCTH Xu/, BblYKCACHHbIE N0 GopMynam (31) u (32). ymioxawr Ha koadduuuerT 1,5, a no dopmyae (33) — na 1,6.
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8.3.8 B 1ieHTpasibHO-CKATBIX DJIEMEHTaX KOpoo-
YaTOro CEUYEHUA NPEIAE/IbHYIO YCIOBHYIO TMOKOCTD
NOACHOTO JIUCTa Xum MPUHUMAIOT 0 Tabauue 8§
KaK JUIsI CTEHOK KOpOOYaTOro CEeYeHHs: X”ﬂ, =

=(byi /YR, / E.

8.3.9 Bricora okaiimstiolero pebpa cseca no-
sca (nonku) a o (pucyHoK 5), usMepsieMasl OT €ro
OCH, JOJXKHA OpITh He MeHee 0,3 befB 3/IEeMEHTaxX, HE
yCUIEHHbIX TaHkamu, u 0,2 belr — B JJIEMEHTAX,
YCWICHHBIX TDIaHKaMU (Tabnuua 9); npu 3T0M TOMN-

1KHa pebpa A0/DKHA ObITh He MeHee 2d, (R, / E.

8.3.10 I'pu Ha3HAYEHMH CEYCHUIT LIEHTPAJILHO-
CXaTbIX 2JIEMEHTOB I10 MPEAESIbHOM FTMOKOCTU 3HA-
YEHUST MPeACNbHBIX YCIOBHBIX TMOKOCTE CTEHKH U
T05ICOB X"f (Xuﬁ,), onpeaensieMpIX COOTBETCTBEH-
Ho 1o Tabnuuam 8 u 9, gomyckaeTcst yBeIMYUBaTh

yMHOXeHUEM Ha KoaddmumeHt 9AR, /N | Ho

He Gonee yeMm B 1,25 pasa.

9 PACYET DJIEMEHTOB
CTAJIbHBIX KOHCTPYKIIUU ITPU U3TNBE

9.1 OBINIUE MOJOXEHHUA PACUETA

B 3aBHCHMOCTH OT Ha3HAYEHUSI, YCIOBUM BKC-
lyaTalUM pacyeT U3rMbaeMbIX 3/IEeMEHTOB (0aJI0K)
BHIMOJIHAIOT 0e3 yyeTa WM C YYETOM IIacTHYEC-
KX aepopMaldit B COOTBETCTBMU C MOApa3jeie-
HUEM 3/IEMEHTOB HA TpU KJacca CornacHo 5.2.6.

Banku I-ro kjacca npUMEHSIIOT [Uist BCEX BUIOB
HATPY30K M PACCYUTHIBAIOT B MpeAesiax yrnpyrux ge-
dopMauuit; 6amku 2-ro U 3-ro KJ1accoB MpUMEHS-
10T LIS CTAaTUUECKUX HArpy3o0K U pPacCUUTHIBAIOT €
YYETOM pa3BUTHsI MJIACTUYECKHUX AedhopmaLuit.

Banxu KpaHOBBIX nyTeit (U3 ONHOPOAHOW CTa-
4 M OHCTabHbIE) NMOA KpaHbl IPYIIT PEXHMOB
paborel 1K — 5K mo TOCT 25546 npu pacyere Ha
NPOYHOCTb JONYCKACTCS OTHOCUTh KO 2-My KJiac-
¢y, NPU OCTALHBIX pacyeTax — CJIeAyeT OTHOCUTb
x I-My xnaccy.

JApyrue OucTanbHble DATKU OTHOCAT KO 2-My
KTacCy M pacCUMUTBHIBAIOT C YUETOM OTpaHUYEHHBIX
npacTudeckux geopmalMii B CTEHKE, 3HAUYEHMSs
KOTOPBIX [IOJIXKHBI OTpPeAesiTbCH NOCTUXEHUEeM
pACYETHOT'O COMPOTUBICHUS Rny noscax, BbIIOJI-
HEHHBLIX U3 GoJsiee MPOYHOU CTaIu.

9.2 PACYET HA ITPOYHOCTb
U3TMBAEMBIX DJIEMEHTOB CITJIOIIIHOI'O CEYEHUSI

9.2.1 Pacuer Ha npoyHOCTHL GanoK 1-ro knacca
BLUIOJIHSIIOT 110 hOpMyJIaMm:

Nipu ACHCTBUM MOMEHTA B OAHOM M3 IIIABHBIX
10CKOCTCH

M
Wy Rite (35)

n,min

CII 53-102-2004

Mpy ACHCTBUU B CEYEHUH MMOMEPEYHON CHIIbI

os .
It,Ry, <k (36)

npu JEUCTBUHY MOMEHTOB B ABYX IVIaBHbIX IUIOC-
KOCTAX

M M,
X Y
y+ x<1, 37
LaR¥.” TR, (37)
Traec X W Yy — PacCTrosiHUs OT INIaBHbIX ocel
a0 paCCManHBaCMOﬁ TOYKHU
CCUYCHMUA,

[pY ONHOBPEMEHHOM JECTBMM B CTEHKE Gai-
KM MOMEHTA U TIONEPEYHOMN CUIIbI

0,87 2 2 2
Rote \/O‘x -0,0, +0} +31, <1, (38)

rue 6, = Myy/lx,, ~ HOpMaJIbHOE HATIPSXEHHE B
CpeNMHHOM MIOCKOCTH CTEH-
KH, MapajuieibHOE MPONOIb-
HOM ocH Ganku;

G, — TO Xe, NepreHIUKYIAPHOE
MpoAoNALHON ocu Ganku, B
TOM YMCJIE G, Onpenesse-
Moe no ¢opmyne (41);
Ty = 0S§/(It,) — KacaTenbHOE HamnpsDKeHME B
CTEHKE.

HanpsoxeHus o, 1 0,, TPMHMMaeMbIC B dop-
MmyJie (38) co cBOMMH 3HaKaMM, a Takxe T,, Ofl-
pPEAEHSIOT B OAHON U TOM Xe TOYKE CTEHKY Oaj-
KH.

IIpu ocnabneHUU CTEHKHM OTBEPCTUSIMU AN
50aTOB JieBYIO YacTh (popmynsl (36), a TakxKe 3Ha-
YeHue T,, B popmyre (38) ymMHOXalOT Ha Ko3g-
duuMeHT

a=s/(s—d, (39)

roe § — UIar OTBEPCTUU;
d — puameTp OTBEpPCTHS.

B 6ankax, paccuursiBaembIx o opmyne (37),
3HAYCHUS HANPSXKEHUR B CTEHKE OANKM JODKHbI
OBITE NpoBepeHbl no Gopmysne (38) B AByX raB-
HbIX [IJTOCKOCTSX U3ruba.

9.2.2 PacyeT Ha MPOYHOCTb CTEHKM OanKu, He
YKperleHHON peGpaMu XECTKOCTH, [1PU AeACTBUN
MECTHOTO HAIIPSLKEHUA G, B MECTAX NPHIOXKEH U
Harpy3KH K IOsICY, a TAKXe B OMOPHbIX CEYSHUSIX
0anKy BBITIOJHSIOT 110 popmyne

(o)
loc < ],

R, (40)

e oy, = F/ (I, 1,). (41)
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a 6

a — CBapHOIi; 6 — TPOKATHOl; 6 — CBapHOI MU MPOKATHONH NpPH HArpy3kKe OT Kojieca KpaHa

Pucynox 6 — CxeMbl pacnipeiefieHisi COCPeJOTOYSHHOM Harpy3ky Ha CTeHy Gaaku

3pech F — pacuetHasi Harpyska (Cusia), OpUHU-
maemasi cornacHo CHuIT 2.01.07;
[, — ycnoBHas JUIMHA pacTIpeNeeHHsT Ha-
rpy3KH, onpenessemast rno gopmynam:
JUISk cllyqyaeB 10 PUCYHKaM 6, a 1 6, 6

[y= b+ 2h; (42)

IISL Cydast HO PUCYHKY 6, ¢

Ief = ‘u%’llf/tw’ (43)

me A — pa3Mep, PaBHbId CyMMe TONIIMHBI BEPX-
Hero mosica 6anKu U Karera MOSICHOIo
1UBa, €C/IM HIDKHSA Oaka capHas (pu-
CyHOK 6, @), mbo paccTOSHUIO OT Ha-
PYXHOM T'paHU MONKU A0 Hayaga BHYT-
PEHHETO 3aKPYIIIEHUS CTEHKH, €CJ/TH HYDK-
nsis Ganka npoxatHas (PUCYHOK 6, 6);
W — K03¢pdUUUEHT, NpUHUMAEMEbI paB-
HbIM: 3,25 — 1A CBapHBIX K IPOKaT-
HbIX Oa10K; 4,5 — nns 6anok ¢ bpuk-
LIMOHHBIMU MTOSICHBIMU COSANHEHUSIMMU;
I} — cymMa COBCTBEHHBIX MOMEHTOB NHEPLIMU
rnosica Ganku ¥ KpaHOBOTO pesibca Wid
MOMEHT MHEPLUU CEYeHMsI, COCTOSILIIE-
ro 3 [10sica W PeNsca B Cydae npvBap-
KM pefbCa 1BaMy, 06eCrieunBalonIMMU
COBMECTHYIO pabGoTy 1osica 1 peJibea.
9.2.3 PacyeT Ha MPOYHOCTb pa3pe3HbIX 0anok
2-ro U 3-ro KJ1acCOB IBYTaBpOBOrO U KOpoOuyaToro
ceyeHU (PUCYHOK 7) U3 CTAIM C HOPMATUBHBIM
conportusnenueM R < 440 H/mm? nipm cobmoge-
Hiuu TpeboBanmit 9.4.6, 9.5.8, 9.5.9 1 9.5.14 u npu
KacatebHeIX Hanpsxenusax T, = Q /A4, < 0,9R_(kpo-
M€ OIMOPHBIX CeYeHMit) BLITONHSIOT Mo dhopMynam:
1Mpy U3rnde B IJIOCKOCTH HAUOOABIUEH XKeCT-
KoctH ([, > Iy)

M

X

A TR (@4

,\n min ch

TIpy M3r¥be B ABYX IABHBIX TJIOCKOCTAX U Ha-
TPSKEHUSIX T, =0,/ (2A) <0,5R,

M, M,
X + <l
cBW, W pmmin RoXc (45)

Xn,min ch y'7 yn,min

3nece M, My — abCoMIOTHbIE 3HAYCHHMST M3ruba-
IOLIMX MOMEHTOB;

€ € — KO3(QPULIMEHTHI, TPUHUMAEMble
cornacHo Ttabauue K.1 npuno-
XeHus K;
B — xo3huLMEHT, NMPpUHMMAEMBbIi
PaBHbIM:
mput<0,5 R B=1;
0,20
npnO,5R5<'chO,9RSB: oy 10, 25(_‘)’( 6)

rae uf=Af/Aw — OTHOLUEHUE IIoWaneH nosca u
CTeHKH (JUTSi HECUMMETPHUUYHOTO
ceyeHUss A, — TUIOWANb MEHb-
ufero mosica; A Kopobyaroro
ceueHuns 4, — cyMmmapHas 1nio-

1Ak ABYX CTCHOK).

a 6
y A
— " =
M, ’QX
’/1 QyJ
— X x — fir*; - X
A, \\/fl A,
e RN
. ~
4 yl 4

Pucyrok 7 — Cxembl ABYTaBpOBOTO (G) 1 KOPOGUATOIG
(6) ceyeHMit U AEUCTBYIOLIME YCIIHS



[Ipu pacuere cevueHusl B 30HE YUCTOTO U3ruba
B bopmysiax (44) u (45) npunumawot = 1 1 BMe-
CT0 KO3 HHUIMEHTOB ¢, U ¢, COOTBETCTBEHHO

o = 0,5 (1 +¢); Com = 0,51 + cy). 47)
PacueT Ha MPOYHOCTH B OTIOPHOM CEYEHUH Oa-

ok (mpu M, = 0 u My = () BBLIMOJIHAIOT O Gop-
myIne

9 . 1 u 9 . 1
AR Y. 24,Ry, (43)

Ilpu ocnabneHUM CTEHKHM OTBEPCTUSIMU IS
00ITOB NeBYIO YacTb opMyitsl (48), a Takxe 3Ha-
YeHUS KacaTeJIbHBIX HANPSKCHUI T YMHOXAIOT Ha
k03 buLMEHT o, onpeaessieMblit 1o dopmyJe (39).

C uenblo yCTaHOB/NEHMSI pa3MEPOB MUHUMAJIb-
HbIX CEYEHHUI COCTaBHbIX OANOK 3HAYEHUST KO-
$ULMEHTOB ¢, M ¢, NONYCKACTCS IPUHMMATh MeHb-
e 3HaYeHWM, NpUBEAEHHBIX B MpuwioxeHnu K.
MeToauka nonbopa MUHUMANTBHBIX CEYEHMI U3ru-
6aeMbIX 3/IeMEHTOB NpUBENEHA B npuaoxkeHuu J.

9.2.4 Ipu pacyeTe Ha MPOYHOCTD pa3pe3HBIX Oa-
JIOK TIEPEMEHHOTO ceveHHs cornacHo 9.2.3 yyer ra-
cTHYeCcKUX AedopMaLIMiil ZOMYCKAETCsi TOJBKO B OfI-
HOM CE4eHUH; B OCTATBHBIX CEYEHHUSIX GaNKU pacyeT
BBIIIO/IHSIOT TPU 3HAYEHUsIX KO3(D(MUUMEHTOB ¢, U
¢,, MEHBLUIMX, YeM TPUBEICHHBIC B tabmuue K.1
obsi3atesibHOrO Npuioxenus K, wi cornacHo 9.2.1.

9.2.5 PacyeT Ha IPOYHOCTb HEPa3Pe3HbIX U 3a-
lEeMIEHHbIX 0aJIOK [MOCTOAHHOIO IBYyTABPOBOIO U
KopoOYaTroro CeyeHMi ¢ ABYyMS OCAMU CHUMMET-
pUM, U3rMOaEMBIX B TUIOCKOCTY HauOONbLUER Xe-
CTKOCTH, CO CMEXHBIMH TPOJIETAMU, OTJIUYAIOLIN -
Mics He Gosee yeM Ha 20 %, nipu COOMIONEHUM
tpeboBanuit 9.4.6, 9.5.8, 9.5.9 u 9.5.14 BeIIONHS-
10T 1o dopmyie (44) Kak ceueHUH 2-ro Kiacca ¢
Y4€TOM YACTHUHOTrO Niepepacripee/ieH|si OMOPHBIX
U TIPOJIETHBIX MOMEHTOB.

PacueTHOE 3HaYEHUE MOMEHTA ONIPEACSIOT MO
bopmyne

M=05(M_ + Mef), (49)

me M

max HanOONbIIMHA M3rn0aIOHIMH MOMEHT

B MpoOJICTEC WJX Ha OYIOopE, OIIpeac-
JisieMBld M3 pacyeTa Hepa3pe3Hoil
6anKky B HPEANONOXEHUM YIPYIOi
paboTHI CTaNu;
Mef — YCNOBHbIA U3TUOAIONMI MOMEHT,
PaBHBIA:
a) B Hepa3pe3HbIX 0ankax co CBOOOIHO onep-
ThIMM KOHLIAMH OOJIbUIEMY U3 3HAYCHMIA:

- max|_Mi .
M‘.’f —max{1+a/l}, (50)
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Mef :O,SMz, (5])

re CMMBOJ max O3HAYaeT, UTO CAeAyeT HaWuTH

MaKCHMyM BCETO CJEAYIOUIETO 32 HUM BbIpaxe-
HUSA;

M, — warubaouinii MOMCHT B KpalHeM

MpoJieTe, BbIYMCIEHHbIA KaK B CBO-

60HO OTTepTOi OAHONPONETHOM 6a-

Ke;

a — pacCTOSIHME OT CEYEHMsl, B KOTOPOM
NeCcTBYeT MOMEHT M|, 10 KpaiiHeii
OIOPbI;

! — piuHa KpaitHero nponeTa;

M, — wmaxcumanbhblif M3rUGalOIWUKA MO-

MEHT B IIPOMEXYTOYHOM IIpOJIETE,
BBIYMCIIEHHDII Kak B CBOGOAHO Ofep-
TOH OJHOMNPOJIETHOU Oasike;

6) B OMHOMNPOJICTHBIX ¥ Hepa3pe3HbIX 6anKax ¢
3alleMJICHHBIMH KOHLIAMU Mef= 0,5M,, rne M, —
HaUOOJBIIMI ¥3 MOMECHTOB, BHIYUC/IEHHBIX KAaK B
OajiKax ¢ IIapHMpaMH Ha OIopax;

B) B OajiKe C OMHUM 3alIeMJIEHHbIM U APYTUM
CBOGOAHO OMEPTHIM KOHILIOM 3HaueHue M, cneay-
€T onpeaenaTh no dopmyne (50).

3HaueHue T, B Gopmyne (46) BBIYHCAAIOT B
ceyeHuu, rae neiicreyer M . ecou M, — Mo-
MEHT B NpOJIETE, TO MPOBEPSIIOT ONIOPHOE CEYECHUE
6asku.

9.2.6 Pacuyer Ha npOYHOCTH HEPA3PE3HBIX U 3a-
ILEMJIEHHBIX OaJIOK, YAOBIETBOPSIOUIUX TpeOOBa-
HUSIM 9.2.5, B ciiyyae U3ruba B IBYX DIaBHBIX IUTOC-
KOCTAX BBIMOJNHAIOT Mo dopmyne (45) ¢ yuyetom
YacTUYHOTO Nepepacrpenene s OMOPHBIX U IIPO-
JIETHBIX MOMEHTOB B JBYX INIABHBIX IUIOCKOCTSIX
cornacHo tpeboBanusamM 9.2.5.

9.2.7 PacyeT Ha MPOYHOCTbL HEPa3pe3HbIX U
3alIEMJIEHHBIX 6aJIOK, YIOBIETBOPAIOIMX TPEDO-
BaHMsIM 9.2.5, 9.4.6, 9.5.8, 9.5.9 u 9.5.14, no-
IIyCKaeTcsl BRIMONHATH 1o ¢dopmyne (44) kKak ce-
YeHWI 3-ro Kjacca ¢ y4yeToM MOJIHOTO fepepac-
npeneieHus U3rubaIINX MOMEHTOB M 00pas3o-
BaHUS IJIACTUYECKHX LIAPHUPOB, a TAKXKE BIIvs-
HMsl KacaTenbHBIX Hanpspkenuii T, (1o ¢gopmyne
(46)) B CEYEHUAX ¢ MAKCHMAJIbHBIM M3rubaoIum
MOMEHTOM.

9.2.8 Pacyer Ha NPOYHOCTH GUCTANBHBIX Pa3-
Pe3HbIX O6aNOK ABYTaBPOBOIO U KOPOBYATOTO ceye-
HHIT C ABYMS OCSAMH CUMMETPUH TIPR COOMIOAE-
HUK TpeboBaHuit 9.4.4, 9.5.9 u 9.5.13 u nipu Kaca-
TeJIbHBIX HANPSDKEeHUAX 1, < 0,9 R, T,< 0,5 R, (xpo-
M€ OMOPHbLIX CEYEHUIt) BHIMOJHSIOT KaK pacyeT
CeYyeHMIt 2-ro Kiacca rmo Ghopmynam:

Npy U3rube B OfHOM IJIABHOM TUIOCKOCTH

MX
————X <]
€ B W R ’ (52)

xnfywYe
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MPU U3rube B ABYX MABHBIX MJIOCKOCTIX
M. M

X + y <1
B xn wac u/;nR)fYc

(533)

B dopmynax (52) u (53) o6o3HayeHoO:
c, = (afﬁ0‘25—0,0833/r2)/(0tf + 0,167) (54)

(rue ocf— A/A r= R/R W)
; Koa(pq;muuem npuﬂnmaeMbm PaBHBIM:
mput <0,5R B.=1;
mpu 0,5 R <1, <09 R,

B —1- 0,2 T, \4.
"7 o r+0,25 R, (3)
Cpr — Ko3)GUUUEHT, NpHHUMaeMblii paBHBIM

1,15 — mns OBYyTaBpOBOIrO CeYEHHUS U

1,05/r — nns xopoG4aToro ce4eHus.
Pacuet GucranbHbIX 6ANOK [IPH HATMYUY 30HBI
4YHCTOro U3ruba U B OIIOPHOM CEYEHUH, a TAaKKe C

YUETOM OC/Iab/IeHUA CEYEHUS BHIMOJIHAIOT COLIac-
HO 9.2.3.

9.3 PACHET HA MPOYHOCTD BAJTOK
KPAHOBBIX ITYTEH CILIOHIHOI'O CEYEHUA

9.3.1 Pacuer Ha nNpoYHOCTH 6anoOK KpaHOBBLIX
nyteil BBIMOJHSIOT cOrTacHo TpeGoBaHuaM 9.2.1
Ha OEHWCTBUE BEPTUKAIBHBIX Y TOPU3OHTAIBHBIX
Harpysok, onpeznenseMsix cornacHo CHull 2.01.07.

Tlpu pacuete 6anoK KpaHOBBIX [IyTei OBYTaB-
POBOTO CEYeHUS I KPaHOB TPYIN PEXUMOB pa-
6orel 1K — 5K pgomyckaercs ydyuTsIBaTh OFpaHU-
YeHHblE NINacTUYecKue aehopManum MyTeM yMHO-
KeHust BeuuH W, .. u I, B dopmynax (35) u
(37) Ha ko3 buumenT 1, 05 npu o, < | 1 Benuuu-
Hbl I, B Gopmyne (37) — na I, 1{

9 3 2 PacueT Ha IIPOYHOCTh CTEHOK 0aNioK Kpa-
HOBbIX MyTeil (32 UCKIOYEHHEM GajloK, paccyu-
THIBAEMbIX Ha YCTIOCTb, MAJISI KPAaHOB IPYIN pe-
XUMOB paboTtel 7K B mexax MeTaUTyprAd4ecKuUx
npoussonacts U $K) BuinosHmoOT 1o dopmysne (38),
B KOTODPOil NPU pacyeTe CeyeHui Ha Ornopax He-
pa3spesHbix Ganok Bmecto koddduuumenta 0,87
npuHUMaIoOT Ko3dhduumuent 0,77.

9.3.3 PacueT Ha MPOYHOCThL CTEHOK 0anok Kpa-
HOBBIX MyTei, PACCYNTHLIBAEMBIX HA YCTANOCTD, MIS
KpaHOB rpynn pexumos pabortsl 7K (B 1iexax me-
Tajtypruyeckux npoussoncrs) n 8K us cranu c
TpeeioM TeKyuecTy He 6onee 440 H/mMm? BbITon-
HAIOT 1o GhopMynam:

2 2
"1?—\/(0-)( + Uloc,x) - (Gx + c[oc.x)oloc,y + Gloc,y +
Y

+3(T,y, + Toey)” < 1; (56)

18

(1/ R)(0x +0pe ) S 1 (57

A/ R,)(Opey +05) <1; (58)

(/7 R)(yy + Toexy + T ) <1, (59)

rie p — ko3dduuueHT, MPUHUMAEMBbIH pas-

HoiM 0,87 png pacuera paspesHbIX 6a-
nok u 0,77 — ang pacuera ce4eHUH Ha
oropax Hepa3pe3HbIX 6aIoK;

x = A[/Wxn; Oloc,x = 0’250-loc,y;

GIoc,y _Yfo]F /(t f) ny _2Mt/[/a (60)

Tyy = O /(th); Tioexy = 0,3005c; Tpy = 0,250fy‘

B dopmynax (60) o6o3naveHo:
Mu Q — CcOOTBETCTBEHHO U3rMbaloluil MOMEHT
U TIoIepeyHasi Cujla B ceyeHUu Oanku
OT pacyeTHOU Harpysku, OIpeneise-
Moit cornacHo CHulT 2.01.07;
Y — K03 OUILIKEHT HANEXXHOCTH 110 HArpy3-
K€ U1 KPaHOBBIX Harpy3oK, MpuHUMae-
MbIit comtacHo CHull 2.01.07;

Y — K02 OUUMEHT YBETMYEHUS COCPENIOTO-
YEHHOU BEPTHKAIBHOM HArpy3kKu OT
OHOTO KoJjieca KpaHa, MPUHUMaeMBblil
cornmacHo CHull 2.01.07;

F, — 1onHoe HOpMaTHBHOE 3HauYeHUeE CoCpe-
JOOTOYEHHOW BEPTUKAJIBHOW HarpysKu
OT OJJHOTO KOJjIeca KpaHa,

l, — ycnoBHas MnuHa, oripeaensemas co-
rnacHo TpeGopaHusM 9.2.2;

M, — MecTHbI KpYTALINIA MOMEHT, Onpeje-
JsieMblil o dopmyrie
M, =y Fe + 0,750k, @)

TI€ e — YCJIOBHbI 3KCUEHTPUCUTET, IPUHUMA-
eMblif paBHBIM 15 MM;

(0, — pacyeTHas rOpM3OHTA/lbHAd Harpyska,
HanpaB/ieHHas MOoMepeK KPaHOBOro
MyTH, BbI3pIBacMasg nepekocaMy MoOc-
TOBBIX KPAHOB U HeMapaiiesbHOCThi0
KPaHOBBIX MyTe#l U NMpUHHUMaeMas Co-
rnacio CHull 2.01.07;

h. — BbICOTA KpaHOBOI‘O penbea;
Il = I+ b r / 3 — cyMMa MOMEHTOB HHep-
1137454 rlpn KpPY4YEeHHU penbca U rosica (b
Mt — WHADPHHA ¥ TOJUIMHA BerHel‘O
nosica Ganku).
Bce HanpsaxeHus B ¢opmyaax (56) — (60)
MPUHMAMAIOT CO 3HAKOM <«IUIIOC».



9.3.4 PacyeT Ha NPOYHOCTH ITOABECHBIX OaNOK
KpaHOBBIX MyTeil (MOHOPENHCOB) BHIMIOJNHSIOT C
YYETOM MECTHBIX HOpMAJIbHbIX HAIPSIXEHWIA OT
NaBNEHUS KOJIeca KpaHa, HampaBJ€HHbIX BAOAb U
nornepek ocu Ganku.

9.3.5 PacyeT Ha NpOYHOCTb GUCTANBHBIX GANOK
KPaHOBBLIX MyTe# ABYTABPOBOTO CEYEHUS C JBYMS
0CIMH CUMMETPUU 11 KPAHOB IPYMII PEXHUMOB
paborbl 1K — 5K mpu r = Ryf /R, < 1,5 nomycka-
eIcs BBINONHATH Mo dopmyne (53), B KOTOPOit
NPUHUMAIOT:

M, — n3rubarouit MOMEHT B FOPH30H-
TATbHOM IUIOCKOCTH, MOJHOCThIO
repeaaroLmiicss Ha BEpXHUM Iosic
banku;

W, = W, — MOMCHT CONPOTHBICHUS CEYCHHUs
BEPXHET0 MOsicd OTHOCHTEJIbHO

ocny —y,
¢, — Ko3ppuumeHT, MPUHUMAEMBI

‘yr
paBHbiM 1,15,

PacyeT Ha IPOYHOCTh CTEHOK OMCTANBHBIX Oa-
0K KPaHOBBIX IYTEH BBIIOJIHSIOT COLJIACHO Tpe-
fosaHusaM 9.3.2.

9.4 PACYET HA YCTOMYHBOCTH
U3I'MBAEMBIX DJIEMEHTOB
CILIOIHOTO CEYEHMSA

9.4.1 PacueT Ha yCTOHYMBOCTb ABYTaBPOBbIX Oa-
a0k 1-ro Kimacca, a Takke GMCTabHbIX 6alnoK 2-ro
Kracca MpY BBITIOJHEHHHU TpeboBaHuit 9.2.1 1 9.2.8
BRIMOJTHAIOT IO opMy/am:

NpU U3rube B IUIOCKOCTH CTEHKH, COBIanaio-
WEH ¢ TMIOCKOCTHIO CUMMETPUM CeYEHUS

M

(Pbu/cx ch (62)

TIpA U3ruée B AOBYX [IABHBIX IMJIOCKOCTAX

M, + My <l. (63)
(Pbu/chch WyRch

B dopmynax (62) u (63) 0603HaueHO:

¢, — KO3DPUUMEHT YCTOHYNUBOCTH NMPU U3~
rube, onpeaeysieMblii No 06A3aTeNb-
HOMY IpuIoXeHuio M s 6anox ¢
OITOPHBIMU CEYEHUSMU, 3aKperUieH-
HBIMM OT OOKOBbIX CMELUEHMH U MO~
BOpOTaQ,;

W_ — MOMEHT CONpPOTUBACHUS CEYEHUS OT-
HOCHUTELHO OCH X — X, BHIYHCeHHbII
IUIsi CKATOTO Osica;

W — MOMEHT CONpPOTUBJIEHUS CEYEHHUd OT-
HOCHUTEJIbHO OCH y — Y, COBIMAAAlOLICH
C TUIOCKOCTBIO U3ruba.

CII 53-102-2004

Hns 6uctanbHbeix 6anok B dopmynax (62) u
(63), a TakKe Npu OTIPENETEHNH @, 3AMEHSIOT Ry
Ha R

)

9.4.2 Tlpu onpeaeneHUM 3HaYEHMS (@, 32 pac-
YEeTHYIO INIUHY OaNKHU lefnpnﬂnmaxoT paccTosiHue
MEXAY TOYKaAaMK 3aKpeIUICHU CXAaToro nosica ot
TIOTIEPEYHBIX CMELeHUH (y3/1aMU TPOOTIbHBIX MITH
NONEPeYHbIX CBsA3€eil, TOUKAMM KPEIJIEHUS XeCT-
KOr0 HAacTuJa); FpU OTCYTCTBUM CBSA3eil /e/ =]
(roe ! — mponer Gajku); 32 PacYeTHYIO ANMHY
KOHCOJIM IPUHUMAIOT [, = [ IDU OTCYTCTBUY 3aK-
pellJIeHHst CXAToro Iosica Ha KOHLIE KOHCOJNH B
FOPU3OHTANLHOM MIOCKOCTH (3aech [ — anvHa
KOHCOJIM) M PaCCTOSHUE MEXAY TOYKAMHU 3aKper-
JIEHUSI CXKATOTO MOosiCa B FOPM3OHTAJbHOM MIOC-
KOCTH MpU 3aKpeIUIEHMU MNOsICA Ha KOHLE U MO
IUTUHE KOHCOJIH.

9.4.3 PacueT Ha YCTOWYHMBOCTHL OAIOK KpPaHO-
BBIX MyTE€H JBYTABPOBOIO CEYECHMS BBIMOJIHSIOT MO
dopmyne (63), B KOTOPO# HEOOXOAMMO TIPUHATD:
My — HU3rubaoumii MOMEHT B IOPU3OHTANBHOI
TUIOCKOCTH, NOJIHOCTBIO Nepefaloiuniicss Ha BEpX-
HU TTosAC Ganku; Wy = Wyf—— MOMEHT COIPOTUB-
JIEHUS CEYEHUS BEPXHETO I1051Ca OTHOCUTENILHO OCH

9.4.4 YcroitunsocTthb 6asiok 1-ro Ki1acca, a Tak-
Xe OGUCTaNbHbIX 6aJIOK 2-TO KJ1acca CYUTAIOT obec-
Me4YEeHHOM:

a) Mpu Mepenavye Harpy3ku Ha OajiKy yepes
CIUIOUIHOM XECTKUI HACTW (TJIUTHI XeNe300eTOH-
HbIE€ U3 TSDKEJIOrO, JIETKOro U SIYEUCTOro GETOHa,
NAOCKUHA Y NPOUNHUPOBAHHBIA METATMYECKUI
HACTWJ/I, BONHUCTAsi CTalb U T.I.), HEMPEPBIBHO
OMUPAIOUIMICA Ha CXATblid MOSIC OAIKM U C HUM
CBA3aHHBIN C MPUMEHEHUEM CBapKu, 6ONTOB, ca-
MOHAape3ai01UMX BUHTOB U JIP.; [IPK 3TOM CUJIbI TPE-
HUS YYUTBIBATh HE CJIEMyeT;

6) mpu 3HAYEHUSIX YCNIOBHOM TMOKOCTH CXa-

Toro nosica 6anku Ay = Uy /b)R,; / E, ne npe-

BBILLIAIOLIMX €€ NpeaeTbHbIX 3HAYeHHH A, , onpe-
nensieMblx Mo gopmynam tabauusl 10 wis 6anok
CHUMMETPUYHOTO ABYTABPOBOIO CEYCHUS U acCHM-
METPUYHOTO € GoJiee Pa3BUTHIM CXATBIM IOSICOM,
paccyMTBIBaeMbIX o dopmyne (62) U UMEIOLMX
OTHOLICHHE LUHUPUHBI pACTAHYTOro nosica K WH-
pHHE cxaToro nosica He Meuee 0,75.

9.4.5 IIpukpenaeHus K CXaToMy MOsCy Xec-
TKOTO HAacTWIa, MPOLOJIbHBIX MM IMOTMEPEeYHbIX
CcBsA3ei, KOTOpbI€ NOMXHBI ODECIICYUTh YCTOHYHU-
BOCTb M3rubaeMoro 3J1eMeHTa, pacCYUTHIBAIOT Ha
¢(aKTHYECKYIO WU YCIOBHYIO NONEPEUHYIO CHILY;
fIpY 3TOM YCNOBHYIO MOMEPEYHYIO CUJIY onpeae-
JISIIOT:

NpH 3aKPEIUIEHUU OaIKU B OTAEIBHBIX TOYKAX —
no ¢dopmyne (18), B KOTOpoii ¢ onpenensior no

19
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Tadobaumua 10

MecTo npunoxeHns Harpysku

YcnopHasa npeaenbHas rMOKOCTL CXKATOTO nosica
NpOKaTHOM UAu cBapHoii 6anku X,

K BepxHeMmy mnosicy

0,35 + 0,00326/1 + (0,76 — 0,026/0)b/h (64)

K HuxueMmy nosacy

0,57 + 0,0032b6/¢ + (0,92 — 0,026/Hb/h (65)

He3aBucuMO OT YpOBHA NPUNOXEHUS HArpy3ku Ipu
pacueTe yyacrka 0a1Kn MEXAy CBS3SIMU MJTM TIPU YHC-
TOM M3rube

0,41 + 0,0032b/t + (0,73 — 0,0165/0)b/h (66)

Obo3Havenus, npunamoie 8 mabauye 10:

bwt ~ lUMPUHA U TONWMHA CXKATOrO MNosica COOTBETCTBEHHO;
h — paccTosiHMe (BbICOTA) MEXIY OCSIMU MOACHBIX JUCTOB.

[IpuMeyanus

npuuumator b/t = 13,

1 3HaueHus X,, onpenenstor npu 1< h/b < 6 u 15 < b/t < 35; wia Ganok ¢ orHoweHueM b/t < 15 B popmyiax Tabmmust 10

2 Ins 6anok ¢ GPUKUMUOHHBEIMMU MOSICHBIMU COEAMHECHUAMM 3HAUYEHUsI A, YMHOXaloT Ha 1,2.
3 3HaueHus A,, OOIYCKAETCS NOBBICMTH YMHOXEHMEM Ha KO3GOULMEHT ‘/R” /o 3mech 6 = M/ (W)

KpUBOH yCTOAUMBOCTH b npu ruGkocT A = [0/ i
(rne i — paavyc UHEpUMU CEUEHMsI CXKATOro no-
sca B TOPM3OHTAIbHOU MockocTu), a N — BbI-
YUCHSIOT 0 QopMmyJie

N= (4, +0254,) R, (67)

w?

rae Af n A, — IUIOLaaK CeYeHUs CXaToro rnosca
M CTEHKH COOTBETCTBEHHO,

r=R,/R,210

R, u R, — pacyeTHbIe CONPOTUBICHNS CTAIN
CXAaToro 1nosica u CTEHKU COOTBET-
CTBEHHO;
NpKU HEMPEPbLIBHOM 3aKpEeIUIEHUU — I10 (op-
MyJie

G =305/ 1, (68)

rae dp — YCTIOBHas IoNepeyHas cCHia Ha
eAMHULY AJIUHBI TOsica Ganku;
Qﬂc ~— YCJIOBHas IOIepeyHast CWia, orl-
penessiemas no ¢opmyne (18), B
KOTOpOl NMpuHMMawT ¢ = 1, a N
onpeaensoT no dopmyne (67).
9.4.6 YCTOIUUBOCTbL BANOK C CEYEHUSIMH 2-TO
M 3-ro K1accoB CYUTAIOT 0bGecrieMeHHOi MpU BbI-
rmonHeHun tpeboBanuit 9.4.4a nub6c 9.4.46 nipu yc-
JIOBUU YMHOXEHHSI 3HAYEHUHA A, , ONIPEC/ASIeMbIX
no dopmynam tabnuupsl 10, Ha Ko3bPULUUEHT

§=1—=06(,—D/(c—1), (69)

rhe ¢, — KO3hOUUMEHT, ONpenensieMbld Mo
dbopmynam:

e, =M [/ (W, Ryyc) win ¢, = e, (70)

1 M3MeHsToLINiCs B ipefenax 1 < ¢, <c,.
20

3necb M, — M3rnbaiolMit MOMEHT B CEYEHNUH;
f — koddduUUUEHT, MPUHUMAEMBII 10
dopmyne (46);
¢, — KO3(pPUUUEHT, NPUHUMAEMDbIH CO-
rnacHo tabauue K. 1 npuwioxenus K.
I1pu 3TOM nOMYCKAeTCsl IPUHUMATh 3HAYEHUA
YCNOBHOM NpeaeabHOi rubKoCcTHU rosica 6anku:
8),, — Ha yyacTKe IUIMHBI OIKM, [AE y4i-
TBIBAIOTCS IUIACTHYECKUE nedopma:
MY,

A, — HayYJacTKaX JUIMHBI GaJIKHM ¢ Hanps-
KEHUAMM B ceyeHusix 6 = M/W,
<Ry,

Yyer mnactuyeckux aedopManuit opu pacue
Te 6aJIOK CO CXKATHIM ITOSICOM, MEHEE Pa3BUTHIM.
YeM pPACTSIHYThIH, OMYCKAETCS JUILb [IPHU BBIION
HeHUM TpeboBaHui 9.4.4a.

<
,min”

9.5 IPOBEPKA YCTOMYHMBOCTHU CTEHOK
U HOSACHBIX JTUCTOBR U3THBAEMBIX BJEMEHTO}
CIUIOIIITHOIO CEYEHUS

9.5.1 YcTroi4uBOCTL CTEHOK 6aNloK 1-ro xnac
Ca CYUTAIOT 00eCIeYeHHOM, €CJIM BBIITOJIHEHDI TP
6oBanus 9.2.1, 9.3.1—9.3.3, 9.4.1—9.4.5 u ycnos

Hasl TUOGKOCTb CTeHKM A,, = (A /1, ),/Ry /E (pu

CYHOK J5) HE NpEBbILIACT 3HAYCHUI:

3,5 — npu OTCYTCTBUM MECTHOTO HATPSIKEHH
B 0ajikax ¢ JIBYyCTOPOHHHMMU TOSICHBIMH LLIBAMY;

3,2 — 1O Xe, B 0anKax ¢ ONHOCTOPOHHUM
NOSICHBIMU LIIBAMU;

2,5 — npy nelicTBMM MECTHOrO HANpsIKeHud
0aznikax ¢ NBYyCTOPDOHHHMMMU IOSICHBIMM LIBAMMU.

I'lpu 3T0M YCTaHABIMBAIOT NONepevHble (1 OTop
Hble) pebpa XEeCTKOCTU COINIaCHO TpeGoBaHUaM 9.5§
9.5.11 1 9.5.12 Hacroguiero CBoza npaBuiI.



9.5.2 IIpoBepKy YCTOHUMBOCTH CTEHOK 0anok
1-ro Kjacca BBITNIOJHAOT ¢ Y4€TOM HauboabLIero
CXMMAIOLIETO HAMPSIXEHUS O Y PaCYETHOM rpaHu-
bl CTEHKM, MPUHUMAEMOIO CO 3HAKOM <«ILTIOC»,
CPEHErO KACATeJIbHOIMO HANpPSKEHUS T 1 MECTHO-
IO HanpsKEHUs B CTEHKE G, MO COCPENOTOYEH~
HOW HATrpY3KOIi.

HanpsekeHUs 6 1 T BBIYUCISIOT 110 hopMysiam:

oc=My/l; (71)
=0/ (,h), (72)

me M u Q — cpenHue 3HayeHUs u3rubaolero
MOMEHTA U MONepeyHOi CHJIbI CO-
OTBETCTBEHHO B MpeJe/iax OTCEKa;
€CJIN JUIMHA OTCeKa a OoJbliie ero
PaCyY€THOI BHICOTBI hef, TO 3Haye-
HUa M1 Q BBIMUCIISIOT KaK Cpeli-
HUe aas 6osiee HanpsIXEHHOro
yyacTka ¢ JUIMHOWN, paBHOM he/;
€CJIM B MpeAenax OTCeKa MOMEHT
WIM TIONepeyvHasl Cujaa MEHSIOT
3HaK, TO MX CpEIHUE 3HAYCHUS
BBLIYMCIISIIOT HA Y4acTKe OTceKa ¢
OTHUM 3HaKoM ycunust M unm Q
(3mecb @ — pacCTOsIHUE MEXIY
OCSAMHU TIOICPEYHBIX pedep XKecT-
KOCTH);
h, — pacdyeTHas BBICOTA CTEHKHM, NPH-
HUMaemasi COLJIAaCHO TpeOoBaHU-
sm 8.3.1;
h, — TiONHas BbICOTA CTEHKH.
MecrHoe HanpsikeHue o, (6, ) B CTEHKe MOJ
COCPEJOTOYEHHOW HAIPY3KOM ONPEAesIsiioT coriac-
H0 9.2.2 u 9.3.3.
B otcekax 6Ganku, rae cocpeaorodyeHHast Harpy3-
Ka MPUJIOXEHA K pacTAHYTOMY TOSiCy, OJHOBpE-
MEHHO YYMTBIBAIOT TOJIBKO G U T WK G, U T.
9.5.3 YcToluMBOCTb CTEHOK 6anok 1-ro knac-
¢a CHMMETPHUYHOTO CEYEHMS, YKPEIIIEHHBIX TOTb-
KO MOIMEpPeYHbIMU peGpaMy XKECTKOCTHU, IIPU yC-

JIOBHOI TM6KOCTH CTEHKH A, < 6 R, /o6 cyuraior
006eCIIeYEeHHOM’, €C/IK BHITIOJHEHO YCIOBUE

(/4O Cor + O / Opoer)? +(1/ 10,)* 1. (73)

B ¢opmyne (73) o60o3HaUEHO:
0, O, T — HAaNpPSAXEHUS, ONpeeisieMble CO-
rjiacHo TpeGoBaHusIM 9.5.2;
O, — KPUTHYECKOE HANpsIXeHHE, Bbl-
yucaseMoe mo gopmyJie

0o = o R, /B2, (74)

rie ¢, — KO3QG ULMEHT, omnpenessieMbli
corsacHo 9.5.4—9.5.6;
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— KPHMTHYECKOE HANpsDKEHUE, BbIYKUC-
Jnsgemoe no gopmyne

Olocer = QCLR, /AL, (75)

Gloc.cr

rae ¢, u ¢, — KoahduuMeHTh, ONnpeaensieMpie
cornacHo 9.5.5;
T, — KPUTUYECKOE HAlpsLKEHHE, BbIYUC-
nsgeMoe o opmyie

T, =10,3(1+0,76 /)R /35,  (76)

30ecb W — OTHOLUIEHHUE GOJblUEi CTOPOHBI OT-
CeKa CTEHKM K MEHBILIEH;

e =(d/1,)[R, ] E;

d — MeHbllasg U3 CTOPOH OTCEKa CTEeH-
KU (h, i a).

9.5.4 lnsa 6anok no 9.5.3 npu o, = 0 K03¢-
duuuent c,, B Gopmye (74) onpenensior no tab-
auue 11 B 3aBUCMMOCTH OT BHJAa TMOSCHBIX
coeIMHEeHUIt U 3HaueHHMs Ko3dduimeHTa J, Bbl-
yucasieMoro 1o dopmyne

8 =B (b /h) (/1,0 (77)

rae f — Ko3hduLMeHT, MPUHUMAEMBI 110
Tabnuie 12;
bf, !, — WMPUHA M TOJNIUMHA CXKATOro Mo-
sica OaKu.

Taobnanumma 11

[TosicHbIC

CoeMHEHUs
6anox <08} 1,0 { 2,0 | 4,0 | 6,0 | 10,0 [>30,0

3HayeHue ¢, Mpu §, paBHOM

CpapHble 30,0 31,5(33,3{34,6|34,8]35,1] 35,5

DpPUKIUOH- 35,2
HBIC

Taonanuuma 12

Bankn Ycnosust paboThl CXATOro nosica B

Kpanossix | KpaHoBbie penbcbl He npuBape-| 2,0
nyrei HbI

KpaHoBbie penbChl NPUBapeHbl oo
[Tpouune IIpy HempepbIBHOM OMHPAHUM | oo

IUTAT

B npoyux cayuasx 0,8

MpuMeyaHnue— [Ina orcekoB HanoK KpaHOBbBIX
IyTeid, Tie COCPENAOTOUEHHAs! Harpy3Ka NMPUAOXEHa K pacTs-
HYTOMY TNosiCy, cleayeT npuHumath 3 = 0.8.
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a4 — npu NMPUIOXCHHH COCPEAOTOUCHHOM HArpy3KH K CXATOMY 10fACY; 6 — TO Xe€, K PacTAHYTOMY TIOsCY

Pucynox 8 — CxeMa yyacTka GalIK|, YKperIeHHON NoncpeYyHbIMU pebpaMM XeCcTKOCTH

9.5.5 Lna 6anox no 9.5.3 npu o, # 0 (pUCyHOK
8) 3Hauenue o, ., onpenessiot no dhopmyne (75),
rae ¢, — KoO3(GHHULMEHT, NPUHMMAEMBIi 110 Tab-
Jute 13 B 3aBUCHMOCTH OT OTHOILlIE-
HUA a/hefn 3HaueHust p = 1,04 lej/hef
(3neck 3HauEHNUE [ CIeyeT ONpenesTs
corlacHo TpeboBaHusiM 9.2.2);
¢, — K03 duureHT, NPUHUMAEMBbIiA 1O Tab-
nuue 14 B 3aBUCUMOCTH OT OTHOIUCHUS
a/h 1 3Ha4EHNS 5, BBIYMCIISIEMOTO IO
dopmyne (77); ang 6anok ¢ GpUKIK-
OHHBIMHU MOSICHBIMH COCHHHECHUSIMH
npuHUMaIT & = 10,

Tabnuua 13

3navenns xo3QOUMUNHEHTA ¢ NIpU a/hef (a/hp,
o PAaBHOM

0,5010,60(0,6710,80| 1,0} 1,2 |1,4}1.611,81=22,0
0,10 |56,746,6(41,8(34,9128,5124,5(21,7(19,5(17,7]16,2
0,15 |38,9]31,3[27,9(23,0[18,6116,2|14,6113,6(12,712,0
0,20 [33,9[26,7|23,5(19,2(15,4(13,3}12,1|11,3{10,7{10,2
0,25 [30,6/24.9]20,3(16,2112,9]11,1}10,0{9,4 [ 9,0 | 8,7
0,30 [28,9/21,6(18,514,5(11,3/9,6 [ 8,7 |8,1 | 7.8 | 7.6
0,35 |28,0120,6]17,4/13,4]10,2| 8,6 | 7,7 17,2 16,9 | 6,7
0,40 |27.4120,0[16.8/12,7/9.5 |7.9 7.0 | 6,6 |6,3| 6,1

Taonuua 14

[Ipu o, # 0 npoBepKy CTeHKHU 10 popmyne
(73) cnenyeT BBHITIONHSITL B 3aBUCHUMOCTY OT 3Ha-
YeHUs a/hef:

a) mpu oTHoweHuu a/h,, < 0,8 3HaueHue ¢,
onpenenstoT no dbopmyne (745 C yueToM TpeboBa-
HUH 9.5.4.

Ecnu cocpenoroyeHnas Harpy3ka HNpWIOXEHA
K PacCTSIHYTOMY MOsICY, TO IIpH MPOBEPKE CTEHKHU €
YYETOM TOJILKO G, U T (PUCYHOK 8, 6) TIpu orpe-
neneHnu KoadduuueHta & no ¢opmyne (77) 3Ha-
YeHUs bfu 1, NPUHUMAIOT JUISI PACTSHYTOrO MOSCa;

6) nNpu OTHOLIECHUH a/hef > 0,8 nposepky no
dopmyne (73) BBINONMHSIOT JBAXMAbI:

NP 3HAYEHUH G, BBIYUCIEHHOM NO (hopmy-
ne (74) c yuetom TpeboBanuit 9.5.4, ¥ TIpK TaKOM
3HAYeHUN O, ., WIS BBIYMCIEHUS KOTOPOTO MO
dopmyne (75) npu onpeneaeHUn Ko3ppULMEH-
TOB ¢, U ¢, BMECTO pa3Mepa @ HEOOXOAUMO Mpu-
HATb @, = 0,5a npu 0,8 < a/hefs 1,33 n a; = 0,67
hoeTiput a/h > 1,33;

TIPY 3HAYCHUSAX O, U Oy ., BHIYUCIICHHBIX TIPH
(haKTUYECKOM 3HauYeHUun a/h,, (ecam a/h, > 2, B
pacyeTe MPUHUMAIOT a/h,, = 2); IpU 3TOM KO3(}-
buiuenr ¢, B Gopmyie ({4) OTIPEAeNSIOT Mo Tab-
auue 15.

Ta6auuma 15

3HayeHus c, npu a/h, ua a/(2h), papHom

<0,8 09|10 1,211,4(1,6]1,8 (=220

3HaueHus kod>pduumerTa ¢, npu afh, (a/hp,
5 paBHOM

0.500.600,67 | 0,80 [ 1,00 1,20 1,40 |>1,60

<1 1,56]1,56(1,56(1,56{1,561,56|1,56 (1,56
1,64(1,64|1,64|1,67(1,7611,82{1,84|1,85
1,661,67(1,69(1,75(1,882,01(2,09{2,12
6 1,6711,6811,7011,77]1,92]2,08)2,192,26
10 1,6811,6911,7111,7811,96 |2,14|2,28 (2,38
>30 |1,68]1,70]11,72(1,80|1,99]2,20(2,382,52

Mo rabnuue 11{37,0139,2145,2152,8162,0|72,6 (84,7

3HaYeHHe T, BO BCEX CIy4asX BBHIYUCISIOT 110
(haKTHYECKHUM pa3MepaM OTCEKA.

9.5.6 YcToMuMBOCTb CTEHOK 6aoK 1-ro Knac-
Ca aCHMMETPUYHOTO IBYTaBPOBOIro cedeHus ¢ Go-
Jiee pa3sBUTHIM CXATbIM MOACOM, YKperJieHHBIX
TOJIBKO MONEPEeYHBIMU peOpaMH KeCTKOCTH, CUU-
TaloT 0GecrnieyeHHoi, ecau ycnosue (73) Gynmer
BBITIOJTHEHO € YYETOM CJICAYIOIMX U3MEHEHU:



Npy ONpPENENieHUH 3HAYEHUi o, B PopMyaax
(74) u (77) BMECTO 3HAYEHUS hef MPUHUMAIOT Y/ -
BOEHHYIO BBICOTY CXKaTOit 30HbI CTCHKH 24 ;

npu a/(2h) > 0,8 u o, # 0 cneayer BuINO-
HATh BE [POBEPKH, yKa3aHHbie B 9.5.5, MpUHU-
Mast = 2h, npu onpeneneHuu ¢, no Tabnuue 15
no, — 1o dopmyne (74).

3HaYeHUS T, U Oy, . ONPEHCISIOT IO (HaKTH-
YeCKMM pa3MepaM OTCeKa CTEHKH.

9.5.7 YcroituMBOCTb CTEHOK 0at0K 1-T0 Kiac-
(3 aACHMMETPUYHOI'O ABYTABPOBOIO CeYeHUs ¢ 60-
Jee Pa3sBUTBIM PACTAHYTBHIM TOSICOM, YKPEIUIeH-
HbIX TOJIBKO TMOTMEPEYHBIMU PeOPAMU XKECTKOCTH,
NpH ONHOBPEMEHHOM ACUCTBUM HATIPSDKEHUM G U
14 OTCYTCTBMM HANpsoKEHUH o, CYMTAIOT 0bec-
NeYeHHOM, ECNIU BBHIMOJHEHO YCJIOBHE

039 ) a4 Jo? +4p?) <1,

GCI‘YC (78)
e o= (o, __02)/01; B= (01-,/0-1) (T/TC,-);
Grrz (Cchy)/}"ev
3nech 0, U 6, — CXMUMAIOLIEE ¥ PACTATUBAIOLIEE
HaNpsKEHUS Y PaCYETHBIX [pa-
HULL CTEHKU, IPUHIMAEMBIE CO~
OTBETCTBEHHO €O 3HAKOM
«JUTIOC» U «MHUHYC» U onpe}le-
nsgembie 1o dopmye (71);

T M T, — KacaTe/bHbIE HATIPSXEHUS, Of-
peaensieMble COOTBETCTBEHHO

o dopmynam (72) u (76);
¢, — KO3(DOHUIMEHT, ONpele/iaeMblii

o Tabnuie 16 B 3aBUCUMOCTH
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9.5.8 YcroitunBoCTh CTEHOK OaIOK 2-10 U 3-ro
KJIACCOB W3 OAHOPOAHOM CTAIM U GUCTATBHBIX IPH
OTCYTCTBMM MECTHOTO HanpskeHus (o, = 0) u ¢
cobnoaeHuem tpebosanuit 8.3.1, 9.2.3 u 9.2.8
CYMTAIOT 00eCIEeYEHHOM MPU BBIMONIHEHUM YCIO-
BUM:

a) AN JBOSKOCUMMETPUYHOIO ABYTaBPOBOIO
¥ KopoO4yaToro ceyeHui

M /[ Ryvhgrra, + o)) <1, (79)

rae o ONpemeNstoT N0 AJaHHBIM Tabauusl 17 (3Ha-
yeHue T HPUHUMAIOT paBHbIM T = Q/A );

©0) i 6aloK aCUMMETPUYHOrO ABYTaBPOBOTO
ceuyeHUs ¢ Gonee pa3BUTLIM CXATBHIM I1OSICOM, YK-
perUIeHHBIX TONbKO MOMepeyHbIMU pedpami,

M /{[GlAflhl + GZAfZ(hw - hl) + 4h12t(nyw +

+ht(h, - 2h )‘fRﬁw -3¢ /2l <,

rae G¢,, 6, — HAMPAXCHUsS B C)KaTOM U PACTAH M
1> 2

(80)

noscax COOTBETCTBEHHO; €ClH O > Wi G,
2 R, TO NPUHUMAIOT COOTBETCTBEHHO O = R,

Wik o, = Ryf.
B Boipaxxenuu (80) BBICOTY CXaTOii 30HBI CTEH-
KU h, onpenensioT no ¢hopmyne

b = A, /0 + (47,0, — A;167) /21 RE, - 377).(81)

3HaueHus M n Q omnpenensitoT B OAHOM ceye-
HUM OaJIKu.

orT & 9.5.9 CreHkH OaIOK YKPEIUISAIOT NONEPEeYHbI-
Tabnuma 16 MU peGpaMu XeCTKOCTH:
B Oankax 1-ro kjacca — €CJIM 3HauYE€HUE yc-
a 10 | 12| 14 1.6 | 1.8 | 20 JIOBHOW TMOGKOCTU CTEHKHU A,, IpeBbILIAeT 3,2 npu
OTCYTCTBUHK MOJABUXHOM HArpy3Ku Ha mosice 6aj-
, | 10,2 1 12,7 1 15,5 | 20,0 [ 25,0 § 30,0 KU 160 2,2 — Mpu HAJIMYUM TaKON Harpy3Kku;
Ta6bnuua 17
3HayeHus oL pU A,, . PABHOM
/R,
2,2 2,5 3,0 3,5 4,0 4,5 5,0 5,5
0 0,240 0,239 0,235 0,226 0,213 0,195 0,173 0,153
0,5 0,203 0,202 0,197 0,189 0,176 0,158 0,136 0,116
0,6 0,186 0,185 0,181 0,172 0,159 0,141 0,119 0,099
0,7 0,167 0,166 0,162 0,152 0,140 0,122 0,100 0,080
0,8 0,144 0,143 0,139 0,130 0,117 0,099 0,077 0,057
0,9 0,119 0,118 0,114 0,105 0,092 0,074 0,052 0,032
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B Oajikax 2-ro U 3-ro KJaccoB — TNpH JHOOBIX
3HAYEHUAX YCJIOBHOI rMOKOCTH Ha y4acTKax mau-
Hbl Oa/lKu, rA€ YYUTBIBAIOTCA 1AaCTUYECKHE Nie-
dopMauMy, a Ha OCTANbHBIX Y4yacTKax — KakK B
bankax 1-ro kiacca.

PaccrosiHve Mexnay nomnepeyHbIMH peOpaMy,
Kak MpaBujIo, HE L0JUKHO IPEBbILLIATh 2hefnpu X2
232u25 he/4 npu i, < 3,2.

st 6anok 1-ro knacca NOMycKaeTcs MpeBbl-
1IaTh 3TU PACCTOSIHMS 1O 3HA4YeHUs A + TIPH yciio-
BHUM, YTO YCTOHUMBOCTH OaJKU M CTeHKM obecrne-
YyeHa BblItofIHeHMeM TpeboBanuit 9.4.4a unu 9.4.46,
eclu A, He MpPEBbIIIACT 3HAYCHUIA, OMpemesse-
MbIX 110 hopmyae (64).

Ilonepeynbie pebpa XECTKOCTH, KaK TpaBU-
JIO, YCTAHABJIMBAIOT B MECTaxX MPUJIOXKEHHUS HEMOa-
BUXKHBIX COCPENOTOUEHHBIX HArPY30K M Ha OIOpax
GaJok.

B cTeHke, yKperuieHHON TOJMBLKO MOMEpPeYHbl-
MU peOpaMu, LIUPUHA MX BBICTYMAMOLUEN 4YacTH
b, nomxHa ObITb 1A MApHOTO pebpa He MeHee
(h, / 30 + 25) MM, 119 OAHOCTOPOHHETO — He
meHee (h,, / 24+40) MM, TonmuHa pebpa ¢, 10K~

Ha ObITb He MEHEe 2b,,/Ry / E.

[Tpy ykpennaeHWH CTEHKM ONHOCTOPOHHUMU
NONEePEYHBIMU PeOpaMH XeCTKOCTH U3 OMUHOYHBIX
YIOJIKOB, MPUBAPUBAEMBIX K CTEHKE IEPOM, MO-
MEHT MHEpPUMU TAKOro peGpa, BBIMUCASAEMbIH OT-
HOCHUTEJILHO OCM, COBIajawmouleil ¢ bavxkaiiuei K
pebpy IpaHbi0 CTEHKU, NOJDKEH ObITb HEe MEHee
YyeM [U1s1 TapHoro pedpa.

9.5.10 [TonepeyHoe peGpo XEeCTKOCTH, PacIio-
JIOXXEHHOE B MECTE INPUIOXEHHUS COCPENOTOYEH-~
HOl Harpy3KH K BepXHEMY IOsCY, MPOBEPSIOT pac-
YeTOM Ha YCTOMYMBOCTB: IByCTOPOHHEE pedpo —
KaK LIEHTPaJIbHO-CXKATYIO CTOIKY, & OMHOCTOPOH-
Hee — KakK CTOiKY, CXaTyl C 9KCLEHTPUCUTE-
TOM, PaBHbIM PACCTOSHHIO OT Cpe)lI/[HHOﬁ nnocC-
KOCTHM CTEHKM [0 LIEHTPA TSDKECTU PACYETHOTO Ce-
yeHHUs CTOHKM. Tlpu 3TOM B pacueTHOE CeucHUe
CTOMKM BKJIIOUAIOT cedyeHue pedpa XECTKOCTH M

NMOJAOCHI CTEHKH WMPUHOMR 0,65tw1/E /R, ¢ xax-
ROt CTOPOHBI pebpa, a paCYETHYIO JUTMHY NPUHU-
MalOT paBHOIt BbICOTE CTEHKH hef.

9.5.11 Ecau ycToiiunMBOCTb CTEHOK 6asoK 1-ro
Knacca npu AEUCTBUM HOPMAIbHBIX HAIPSKEHUU
o OT u3ruba He obecrieyeHa, a TakXe NPy 3Haye-

HUSAX YCNIOBHO# MMGKOCTH CTEHKH A,, > 5, 5,/Ry /o

(rne ¢ — HanpsKeHUE B CXKATOM Iosice Oaliku)
CTeHKH TaKUX 0aNOK AOIYCKAETCSI YKPETUIsATh [PO-
JIONBHBIM peOpOM KECTKOCTH, YCTaHABIIMBAEMbIM
IOTMOJHUTENBLHO K MONEPEYHBIM pebpaM COTJIACHO
npunoxeHuto H, B KoropoM naubl TpeGOBaHUS U
JUISL YCTAHOBKH MPOMEXYTOYHBIX MOIEPEYHbBIX pe-
0Oep XKEeCTKOCTH.

24

9.5.12 IIpu 3HAYEHUSIX YCJIIOBHOM THOKOCTH

CTEHKHU Xw > 5, 5,/Ry /O OajKi CUMMETPUYHOIO

JIBYTaBPOBOIO CEYEHUs1 JIOMYCKAETCS IPOEKTHUPO-
BaTh KaK 0anku 2-ro Kiacca ¢ rubkumu (HeyCToil-
YUBBLIMH) CTEHKAMH COIJIACHO MpUoxeHHio JI.

9.5.13 Yuactok creHKM Ga/lKit Haj ONOpoit pac-
CYHUTBHIBAIOT HA YCTOWYUBOCTb NMPU LEHTPAIBHOM
CXaTUHU U3 IUIOCKOCTU OAJIKM KaK CTOMKY, Harpy-
XE€HHYIO ONOPHON peakuMei.

IIpy yKperneHun CTeHKU Oanku ONOpHBIMA
pebpaMM XECTKOCTH C UIMPUHON BBICTyNAMOIE
4acTu b, (KaK NpaBHIIO, HE MEHEE O,Sbﬁ) B pac
YETHOE CEYCHUE ITOM CTOMKM BKIIIOYAIOT CCUYCHHE
ONOPHBIX pedep M MONOCHl CTEHKU LIMPUHOM K

Gonee 0, 65tw,/E /R, c xaxnoi cTOpoHbI pebp
(3nech bﬁ — HIMPUHA HUXHETrOo rnosica 6anku).
Tonuna onopHOro pedpa XecTKOCTH ¢, oI

XHa GHITh HE MEHee 3b,JRy / E , rne b, — wmpn-

Ha BBICTYTIAIOIEH YaCTH.

PacuetHyio WIMHY CTOMKHA MPUHMMAIOT pap
HOW BBICOTE CTCHKM Oanku h of

Huxnue topusl onopHsIX pedep (pucyHoK 9
JIOJDKHBI OBITh OCTPOTaHBI JIMOO TUIOTHO TIPUrHZ
Hbhl WIA MPUBAPEHBI K HMXHEMY I0SICY OajiKi
HanpsoxeHust B 3THX CEYEHHSX HPU NeiCTBHE
OIOPHO¥ peakIuy HE AOJIKHBI NPEBBILATH Pac:
YETHOTO COITPOTUBIIEHUS CTAJIK: B IIEPBOM CJIy4at
(pucyHoK 9, @) — cMATHMIO Rp npu a < 1,5 ti
cxaruio R npu a > 1,5¢, Bo BropoM ciyvae (pucy-
HOK 9, 6) — cMSATHIO Rp.

CBapHble LIBBI, NPUKPEMIAIOLUIAE OIIOPHO
pebpo K HWXHEMY MosICy GalKu, pacCYyUThIBaKl
Ha BO3AECHCTBUE ONOPHOM peaKkLHH.

TIp¥ OTCYTCTBHM OMOPHBIX pedep XKECTKOCT
(B mpokaTHBIX 0anKax) CeYeHUEM CTOUKU SIBNSET
Csl 10JIOCA CTEHKH IMPHHOM, paBHOM JUIMHE Y42
CTKa ONUpaHus Gajku.

a — B TOpUE C NPUMEHEHHEM CTPOXKKM; 6 — YNATEHHOLO(
TOpLA ¢ TIOTHOH NPUIOHKOM WM MPUBAPKOH K HUXHEN
oscy

Pucynox 9 — Cxema ycTpoiicTBa OMOpPHOro pedpa
KECTKOCTU



9.5.14 YCTOiYMBOCTD CKAThIX ITOSICOB CYUTAIOT
obecreyeHHOM, eciM YCJIOBHAasi THOKOCTh CBeca

nosica A 7=y /1 ),/Ryf / E wWiv noscHoro auc-
1a by =(b; /t;)yR,/E Ganok 1-ro xnacca, a
TaKXe OMCTAIbHBIX 2-r0 KJ1acca MpPU BBINOJHEHUH
tpeboBanuit 8.3.6, 9.2.1 u 9.2.8 He npesbilIaeT
npenesbHbIX 3HAYE HU A Xuf (Z,,f‘,) , ONpeAesieMbIX
no Gopmynam:

Il HEOKAUMJIEHHOTO CBeca JAByTaBPOBOILO Ce-

YEHUS
Ty =0.5/R, /o.; (82)

)ik TOSICHOIo IMCTA Kopo6qaroro CCYCHMUA

Xuf,] = l, 5“'Rllf /GC' (83)

3neck 6, — HanpsXEeHUe B CKATOM Nosce, Ofnpe-
JengeMoe 1o hopMyiam:
I OIHOPOIHOTO CEYEHUSs
o.=M/(W,.¥)

xnc

xne e

wm o, =M [ (W,.v)+ M,/ (W,¥);
/1 OUCTaNBHOTO CEYSHUSA

o. =R, /J3(1 - 4a))
wwm o, = R, /{31 -4a) + M, /W,,¥.),

e of — 3HayeHus o u3 Tabauus! 17 npu 1 = 0;
e 6, > © p TO CIIEAYET PUHMMATE O, = O,

9.5.15 Yéroﬁtmsocm CKATBIX IMOSICOB CYMTAIOT
ofecrieyeHHOM, ecnM yClAOBHash I'MOKOCTb CBeca
CXaTOTO MOsiCa WU MOSICHOTO JIMCTa 6aioK 2-ro 1
3-ro KnaccoB U3 OLHOPOAHOM CTaylU I1PU BHITOJI-
HeHuu TpebosaHuit 8.3.6, 9.2.3 u 9.5.8 He npeBELI-
WaeT MpeAebHbIX 3HAUEHUH Xuf (Xu/‘l) , onpene-
nsembIx npu 2,2 < A, < 5,5 no popmynam:

LU HEOKaHMJIEHHOTO CBECa IByTaBPOBOTO Ce-
YeHUS

%y = 0,17+ 0,06%,,; (84)

JJif TOACHOIO JMCTa KOpOG‘{aTOI‘O CCYCHUA

Ry = 0,675+0,15%,,,. (85)

9.5.16 B cnyyae oxalimneHus cseca peGpom
(pMCYHOK 5), UMEIOLIMM pa3Mep Ay 2 0,3 bef u
TONUMHY £ > 2aef,/Ryf/E, 3HaYeHUs X,,f, on-

peaensemble o ¢opmynam (82) u (84), nomycka-
¢1Cs YBenMYMBaTh B 1,5 pa3a.
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9.6 PACYET OINIOPHBIX ILJINT

9.6.1 Inomanb CTATbHON| OINIOPHOM [TNUTHI 10JT-
’Ha YIOBJIETBOPSATH TPEOOBAHMAM pacyera Ha Ipoy-
HOCTb (hyHAAMEHTA.

Ilepenaya pacyeTHOrO YCHIMS Ha OIMOPHYIO
TUTUTY MOXET OCYLIECTBASTLCS Yyepe3 tpe3epoBaH-
HBII TOpeL OITMPAIOUIENUCs KOHCTPYKLIMM UK Ye-
pe3 CBapHble LUBBIL.

9.6.2 TonirHy OMOPHOI IUVIUThI ONPENESIOT
pacdyeToM Ha M3TH0 MIACTHUHKH 1o GopMyne

t= J6M o /R Y, (86)

jyi (< Mmax — HanOONbINMA U3 HU3rMOAIOLIUX MO-
MEHTOB M, neCTBYIOLIMX HA Pa3HBIX
y4YacCTKax OMOPHOM MJIMTHI M ONpeac-
JisieMbIX 10 popmynam:
IUIST KOHCOJIbHOrO y4acTKa MJIUTbl

M = 0,5¢c% 87N

U1 y4acTKa IUIMTbI, ONEPTOro Ha TpH, ye-
ThIPE WM JBE B3aMMHO NEPNEHAUKYIAPHBIE CTO-
POHBI

M=oagh, (88)

3eCh ¢ — BBUIET KOHCOJBHOTO y4acTKa IUIU-

ThI;

o — K03(OOHUUMUEHT, 3aBUCALIMIA OT yCI0-
BUI1 ONTUPAHKUS ¥ OTHOLLEHUSI pa3Me-
POB CTOPOH YYaCTKa IUTUTHI;

g — DeaKTUBHBII OTNOp (hyHAAMEHTA IO
paccMaTpUBaEMbIM YYaCTKOM TUIMTHI
Ha eMHULY TUIOLUANH [TJIUTHI, MpU-
HUMAaeMblii pABHOMEPHLIM U PABHBIM
CcpeliHeMY 3HAYEeHUIO,

b — pa3mep INACTUHKH.

IIpu onpenenenun usrubarolero momeura M
IUTS pACCMAaTPUBAEMOr0 y4acTKa IUIMThL HOMycKa-
€TCS YYUTBIBATh PA3TPYXAIOLLUEE BIMSIHUE CMEXHBIX
KOHCOJIbHBIX YYAaCTKOB BIOJIb JUIMHHBIX CTOPOH 110
dopmye

M= g (ab?—0,5c). (89)
10 PACYET BJIEMEHTOB .
CTAJIbHBIX KOHCTPYKLIIH
IIPA AEUCTBHUHU NNPOAOJIBHOM CHJIBI
C U3rubOM

10.1 PACUET HA [NPOYHOCTD DJIEMEHTOB
CILUIOIIHOro CEYEHUA

10.1.1 Pacyet Ha MPOYHOCTb BHEIEHTPEHHO
CcXaTeIx (CXaTo-n3rubaeMblX) U BHELIEHTPEHHO
PacTAHYTLIX (PaCTAHYTO-U3TUOAEMBIX) 3JIEMEHTOB
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U3 CTalt C HOPMATUBHBIM CONPOTUBIEHHEM R A<
< 440 H/MM2, He MOABEPralolUMXCS HENocpe-
CTBEHHOMY BO3IEUCTBUIO AMHAMUYECKUX HArPY30K,
npu Hanpsixeunsix © < 0,5R w o = N/A, > 0,1R,
BBINOJHAIOT 110 hopmyne

N Y M, M,
+ +
AnRch vaVxn,minRva CyWyn,min Rch

<1, (90)

rne N, M n M, — aGcomoTHBIC 3HAYCHUS! COOT-
BETCTBEHHO MPOAOJBHOM CHIIBI
M M3ru0aoIX MOMEHTOB IIpY
Haubosiee HeONaronpuITHOM
MX COYETAHUU,
n, €y € — ko3(dduLUMeHTE, TPHHUMAe-
Mble cornacHo Tabnune K.1
npusioxenus K.
Ecrmo=N/A,< O,lRy, dopmyny (90) pu-
MEHSIOT MpU BHITIONHEHUU TpeGoBanuit 9.5.8 u
9.5.14,
PacuyeT Ha MPOYHOCTH 3/1EMEHTOB B Cy4asX,
HE NPeayCMOTPEeHHBIX pacyeToM no dhopmyire (90),
BBITOTHSIOT 110 HOpMYJe

(N/A, = My /I, = Mx/1L)/®R¥y)s1, O

rae X, Y — pacCTOSHUA OT IJIaBHBIX Ocelt
IO paccMaTpyuBaeMoil TOYKHU
CEYEHMUA.

10.1.2 Pacuer Ha NMPOYHOCTH BHELEHTPEHHO
CXaTbiX 371€MEHTOB 1o Gopmye (90) BBINOIHSITH
He TpebyeTrcs NPy 3HAYEHUM TIPUBEACHHOIO OTHO-
CHTEJIbHOTO IKCLEHTPUCUTETA M, < 20 (10.2.2),
OTCYTCTBMM OCTAOICHUSI CEYEHUSI U OTUHAKOBBIX
3HAYCHHSIX U3rOAOILMX MOMEHTOR, IPMHUMAEMBIX
B pacyeTax Ha IMPOYHOCTb U YCTOMYUBOCTD.

10.1.3 BHeELEHTPEHHO CXATHIE IIEMEHTH U3
CTaJii C HOPMATUBHBLIM CONPOTUBJIEHUEM Ryn > 440
H/MM2, uMeoliie HECUMMETPUYHBLIE CEYEHUS
OTHOCHUTEIBHO OCH, NMEPIEHIUKYIAPHOM IIOCKO-
cTd u3ruba (Harpumep, ceyenmst Tumna 10, 11 mo
tabnvue XK.2 npwioxenus XK), npoeepgioT Ha
NPOYHOCTh PACTSHYTOIO BOJNOKHA B IUIOCKOCTH
JIECTBMA MOMEHTA IO popmyJie

Y |N
Ry |4,

M

rae W,

m — MOMCHT COIIPOTHBJIEHUA CCUC-

HHUS, BLIYUCICHHBIN U1 pac-
TAHYTOTO BOJIOKHA;

8 — koaddpunueHT, onpenense-
MBI# IO hopMmyie

§=1—0,1 NX2 /(4R). (93)
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10.2 PACYET HA YCTOMYHBOCTDb
BNEMEHTOB CIUIOLHIHOINO CEYEHUSA

10.2.1 Pacyer Ha ycTOMYMBOCTh BHELIEHTPECH:
HO CXAaTBIX 3JeMEHTOB IIPU NEHCTBUU MOMEHTA B
OMHOM M3 IMABHBIX MJIOCKOCTEH BBIITONHAIOT KaK b
3TOH 1TockocTH (TrocKas GopMa MOTEPU YCToil-
YUBOCTH), TaK U M3 3TOM MUIOCKOCTU (M3rUOHO-
KPYTHIAbHASA dopMma MOTEPU YCTORYHUBOCTH).

10.2.2 Pacuyer Ha yCTOHYMBOCThH BHELIEHTpEH-
HO CXAaTbIX 3JeMEHTOB IMOCTOSIHHOTO CEUYEHU! }
[JIOCKOCTU AEUCTBUA MOMEHTA, COBIIaAarollei (
[JIOCKOCTBIO CUMMETPUH, CAEAYET BBITOMHSTE M0

(opmyite
N/ (@ARy) < 1. %4

B dopmyiie (94) Koa(PDULIMEHT YCTOMUMBOCTI
TIPY CXATUM C U3IMOOM @, OTIPEAENIAI0T O Tabni
e K.3 npuioxerust 2K B 3aBUCUMOCTH OT YCIIOF
HOM TMOKOCTU ), U NPUBEIEHHOTO OTHOCHUTEbH(:
IO SKCLICHTPHUCHUTETA M, OTIPEAEIISEMOTO 110 op
Myle

m,, = nm, (%

roe N — Ko3bPUUIUEHT BAUSHUA QOpMk
CEUEHUS, ONpEeNensIeMBbIl It
tabnuue 2K.2 npunoxenus X,
m = eA/W, — OTHOCUTENbHBIA 3KCUEHTPHCH
tet (3nech e= M / N — akcuer
TPUCUTET, MPU BHIYUCIEHUH Kb
Toporo 3HadeHus M u N mpk
HUMAIOT COTTIAaCHO TpeOOoBaHUs
10.2.3;

W, — MOMEHT COMpPOTUBNIEHUS Cede
HUsi, BBIYUCTAEHHbIN 1151 Haubo

Jiee CKaTOro BOJIOKHA).

Ilpu 3HaYeHUsAX m of 20 pacyeT BBIITOMHSAN
KaK s u3rubaeMebIx aJieMeHTOB (pasaen 9).

10.2.3 PacueTHBIe 3HAUYCHUS TIPOIOABHOMN CHb
N ¥ usrubarolero MomeHTa M B 3neMeHTe npk
HUMAIOT /151 OHOTO M TOTO X€ COYETaHUSA Harpy
30K M3 pacyeTa CUCTEMBI 110 HemeHopMHUPOBaHH
CXeMe B MPENNONOXCHUU YHpyTux Aedopmar
CTaJlu.

TIpu sToM 3HAaYeHUst M OPUHUMAIOT PABHH
MU

JUTISl KOJIOHHB! TIOCTOSTHHOTO CEYEHUSI PaMH0
CUCTeMbl — HauOOJNbILEMY MOMEHTY B Tpejien
JUTMHBI KOJIOHHBI;

Ui CTYNEHYATON KOJOHHBI — HaMOOJbILEN
MOMEHTY Ha [UIMHE y4acTKa IOCTOSIHHOIO Ccewt
HuUS;

IUT1s1 KOTIOHHEI C OIHUM 3alEMJIEHHBIM, a JIpy
I'MM CBOGOIHBIM KOHIIOM — MOMEHTY B 3aJieik
HO He MEHEe MOMEHTA B CEYEHUU, OTCTOALIEM H
TPETh JUIMHEI KOJIOHHEI OT 331K,



]IS CKATHIX IOSICOB (depM U CTPYKTYPHBIX
[UIMT, BOCNPHUHKUMAIOLIMX BHEY3JIOBYIO IOIICpeY-
HYI0 Harpy3ky, — HaubOJIbILIEMYy MOMEHTY B Ipe-
JeJax cpedHelt TPETH JUIMHBL MaHeNy Mosca, OIl-
pereisgeMOMy M3 pacyera 1osica Kak ympyroit He-
paspe3Hoi Oanku;

AL CXKATOro CTEPXHS! C LIAPHUPHO-OMEPTHI-
MU KOHIAMM M CEYEHHEM, MMEIOUIUM OCb CHM-
METPHU, COBITAIAIONIYIO ¢ INIOCKOCTBIO U3ruba, —
MOMEHTY, onpeaeiisieMoMy 1o ¢opMmynaM Tabnu-
upl 18 B 3aBUCMMOCTH OT OTHOCHMTEJIBHOIO 3KC-
uentpucurera m, = M_. A/(NW,) 1 npuHuma-

max
eMOMy paBHBIM He MeHee 0,5 M

Jns cxKaTbIX cTEpXKHEH uBOHnlzgchMeTquHo-
I0 CIUIOIIHOMO CEUEHHs] ¢ IUApHUPHO-OTEPTHIMU
KOHLIAMM, HA KOTOPBIX AEHCTBYIOT H3rubarmllne
MOMEHTBI, 3HAYEHUE M, HEOOXOAMMOE JUis OIl-
penenesus @, MPUHMMAIOT cornacHo Tabnuue XK.5
npunoxeuus: XK.

10.2.4 Pacyer Ha yCTOIYMBOCTb BHELIEHTPEH-
HO CXATBIX CTIOLIHOCTEHYATRIX CTepXKHEH NocTo-
AHHOTO ceuyeHust (Kpome Kopobyaroro — 10.2.10)
M3 IIOCKOCTU AEWCTBUSI MOMEHTA P U3rube ux
B IUIOCKOCTU Haubonbiueit xecTkoctu ([ > Iy),
COBMAJAOLIEH C IJIOCKOCTBIO CUMMETPUM, a TaK-
Xe LIBEJJIEPOB BBIMOTHSIIOT MO GopMyJie

N/ (co,4 Rch) <1, (96)

me ¢ — Ko3hdULUUEHT, orpeaenseMslii cornac-
HO TpeGoBaHusM 10.2.5;
0, — KODGULKUEHT YCTOHYUBOCTH MPH LICH-
TPAJIBHOM CXaTHH, ONpeAc/IsieMbli CO-
raacHo Tpeb6oBaHusM 8.1.3.
10.2.5 Koadpdpuuuenr ¢ B popmyne (96) on-
penesIsiioT;
TpH 3HaYeHUsIX M, < 5 1o popmyie

c=B/(+avm)<l, (97)

me o, B U v — K09bDUUUEHTH, onpenenseMble
1o Tabauue 19;
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npu 3HauYeHusx m, z 10 no dopmyne
c=1/0+maqe,/0,), (98)

rae ¢, — KO3(OGOULMUEHT YCTOUYUBOCTU NP U3-
rube, onpenensemslit cornacHo Tpebo-
BaHMsM 9.4.1 u npuinoxeHuio M kak
[uist 6anku ¢ AByMst U Gostee 3aKkpervie-
HUSIMU CKATOTO Mosica,;
npu 3HadeHusx 5 < m, < 10 no popmyne

= ¢, (2 —0,2m) + ¢,y (0,2m_— 1), (99)

Iie ONMpeNeNnsioT: ¢, — no dhopmyne (97) npu m, = 5,

¢,p — mo hopmysne (98) rpu m, = 10.

3necb m, = (M_/ N) (A/ W) — oTHOCHUTEIB-

HBIM SKCLUEHTPUCUTET, [IPH BBHIYUCIEHUHM KOTO-

poro M  NpUHUMAIOT COTJIACHO TPeOOBAHMUSIM
10.2.6.

IIpu rubkoctu A, > 3,14 Ko3uLueHT ¢ He

JOJDKEH TIPEBBIIIATh 3HAYEHUiA ¢, onpeieise-
MBIX COIVIACHO npmioxeHuo U; B ciayyae ecn ¢ >
> €0 B QOPMYNax (96) u (101) BMecTo ¢ npu-
HUMAIOT ¢

10.2.6maTXIpI/I onpeaeaeHud OTHOCUTENBHOro
aKCUeHTpucuTeTa m, B opmynax (97) — (99) 3a
pacyeTHbId MOMEHT M, IPUHUMAIOT:

INIST CTEPXKHEil ¢ KOHLIAMM, 3aKperuieHHbIMU
OT CMeIUEHUS NMEPNEeHIUKYIAPHO TUIOCKOCTH e -
CTBMSI MOMEHTA, — MAaKCHMAaJIbHbIi MOMEHT B Mpe-
lenax cpeaHei TpeTy WIHHBI (HO He MEeHee I0JIo-
BUHBI HauOOJbIllero MO AJIKHE CTepXKHS MOMEH-
Ta);

I CTEPXKHEHN C OOHUM 3aLLUEMIIEHHBIM, a ApY-
TMM CBOOOAHBIM KOHLIOM — MOMEHT B 3a€JKe (HO
He MeHEee MOMEHTA B CEUCHMM, OTCTOSIILEM HA TPETh
IJIMHBI CTEPXKHS OT 3aIENKH).

10.2.7 Pacyer Ha yCTOMYMBOCTh BHELIEHTPEH-
HO CXAaTBIX 3JIEMEHTOB JABYTAaBPOBOTO CEYEHNH,
HETIPEPBIBHO ITONKPEINIEHHBIX BAOJb OJHOW U3
TMOJIOK, BBINOJHAIOT COMJIACHO MPIIOXKEHHIO M.

Ta6bnuia 18
MomeHT M nipH ycaoBHOIt TMOKOCTH CTEPXHS
mmax
2 <4 A4
m, <3 M=M_ —025% (M, — M) M= M,
3<m,, <20 M= M, + (m,_, — 3 (M, — M)/17 M= M+ (m_, —3) (M, — M)/17
Obo3nauenus, npunamste ¢ mabauye 18:
M, .. — uanbonpwinit u3rubalolMii MOMEHT B Mpefenax UTMHLL CTEPXHS,;
M, — HauGonbmMit U3rMGAIOLIMI MOMEHT B MpeleNax CPEAHEN TPETU IIMHBI CTEPXKHS, MPUHUMAEMbIH PaBHBIM He MeHee
0,5M_,.;
M, — wu3rMGaloWMii MOMEHT, NPUHUMAEMBIR PaBHBIM M 1ipu m_, <3 ¥ ) < 4, Ho He MeHee 0,5M, .
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Tadbnuua 19

3HaueHUus1 Ko3POULMECHTOB

Tun CxeMma ceyeHUA
ceycHusd U 3KCUCHTPpUCHUTET anp” B npu "
m< | 1 <mxg$5 7»;53,14 Iy>3,l4
1 y o 1 — (A/14)(2,12 — b/h)
-~ X X
y
b
) £ % 0.7 0.65 + 0.05m 1 1
— o] m‘ ’ ’ e Jo. /o,
X— e —E:- X

b

y y
3 Jf 1,25 — 0,12

WV
O S
y
t

4 Yo Yq 1 — 0,30/, | 1~ (0,35—0,05m)L/I 1 _ 1

- . : AR )b/l 1= Jo. 79,00, / 1) - D;

X— — - i B=1npu L/I, <0,5
—t— y

Obo3nauenus, npunamoie 6 mabauye 19:

fipumMmeuanune — [Ipu avavenusx /a4 < 0,3 npunumator b/h = (,3.

I, v I, — MOMEHTHI MHEPLIMU COOTBETCTBEHHO OONbLIENH M MeHblIEH NONOK OTHOCUTENBHO OCH CUMMETPUM CEYEHMSs y—y;
¢, — 3HauYeHue ¢, npu ly = 3,14.

¥007-701-€S 11D



10.2.8 BHeUeHTPEHHO CXaThie 3JIEMEHTbI MO-
CTOSHHOIO CeYeHMsl, U3rubaeMbie B ILIOCKOCTH
HaumenbLiei xectkoctu (/, < I n e # 0), pac-
CYMTBIBAIOT TIO opmyne (94), a npu rubkocTu A, >
> A, TaKXe NPOBEPSIIOT PACETOM Ha YCTOMYHBOCTD
3 TUIOCKOCTU RE€UCTBUSA MOMEHTA KaK LEHTPalb-
HO-CXATble 3MEMEHTHI 1O (GopMmye

N/ (@ARY) < L, (100)

e ¢, — KO3 ULUEHT YCTOHIMBOCTH MPU LIEH-
TpalbHOM CXKATUM, ONpeesieMblil CO-
rnacHo TpeboaHusM 8.1.3.

Ilpu A, < Ay MPOBEPKHM YCTOHUMBOCTY U3 TUIOC-
KOCTU JeHCTBUSL MOMEHTA He TpebyeTcs..

10.2.9 Pacuer Ha yCTOMYHUBOCTb CILIOLIHOCTEH-
YaTbIX CTEPXKHEH IMMOCTOSIHHOTO cedYeHMs (KpoMe
KOpOOYaTOro), NMOABEPXEHHBIX CXATUIO M M3rnody
B JIBYX [JI@BHBIX TUIOCKOCTSIX, MPU COBMATEHUU
MIOCKOCTH HauGoJbLueid XecTkocTu (I, > Iy) C
IUIOCKOCTBI0O CUMMETPHUH, a TaKKe IMPH CEYECHHU
mina 3 (trabauua 19) BRIMOMHSIOT MO ¢dopMyne

N/ (@AR, v) < 1, (101)

TIE @y, = C O, V.
3nech ONpEAeNsIoT: ¢ — COIIACHO TpeGOBaHU-
am 10.2.5;

¢,, — cormacHo TpeGoBannsaM 10.2.2 ¢ 3aMeHO
B opMynax m 1 ) COOTBETCTBEHHO Ha m, u Ay

Yy — 1o ¢opMynam:

Ans cedeHuit turoB 1 u 3 (Ttabnuua 19) npu
m<5u m <5

y=1+0,65 (1 — 0,02%,)A, mym; (102)

At ceyeHui TMnoB l u 3npum, > Sum > 5,
a Takke ang cedeHUi TimoB 2 u 4 (tabauua 19)

y=1/%c. (103)

[Ipu BBIMUCTCHMM 3HAYCHUS M, = Nm, L
CTEPXKHEH IBYTABPOBOrO CEYEHMUsI C HEONUHAKOBBI-
MU TTOTIKAaMU KO3GhOULIMEHT 1 ONpeesnsioT Kak Ui
ceyenus TMna 8 no tabauue K.2 npunoxenus K.

Ecnu My, < m,, TO KpOME pacyera Io dop-
myne (101) BeInosHsSIOT pacyeT no ¢opmynam (94)
1 (96), npunumas e, = 0.

Ecin A, > A, TO KpoMme pacueTa 1o dopmyie
(101) BuimonHSAIOT pacyeT o dopmyre (94), npu-
HuMasd e, = 0.

3HayeHUs: OTHOCHUTEJIbHBIX 3KCLEHTPUCUTETOB
BHIYMCIISIIOT IO popMynaM:

mo=e A/ W um,=e A/ W, (104

rie W, u ch — MOMEHTbI COTIPOTHUBJIEHUA Ceye-
HU¥ ans1 HauboJee ¢XXaToro Bo-
JIOKHa OTHOCHUTEJBHO OCelt co-
OTBETCTBEHHO X — X U} — Y.
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Ecnu miockocts HauboNbLIEe XKEeCTKOCTH ce-
YyeHust crepxHs ([ > Iy) He COBMNAamaeT € IIOCKO-
CThIO CUMMETPHU, TO PACYETHOE 3HAYEHHE m_yBe-
NIMYMBAIOT Ha 25 % (KpoMe ceuyeHMs Tvma 3 no
Tabsnuie 19).

10.2.10 Pacyer Ha yCTOHYMBOCTh CIUIOILIHOC-
TEHYAThIX CTEPXHEH TOCTOSSHHOrO KOpoOuaToro
ce4eHMs MPU CXKATHUU C U3ruOOM B OAHOM WIHA B
IBYX IJIABHBIX IUIOCKOCTSIX BBITIONHSIOT 1O GOpMY-
JiaM:

N/, ARY) + M /(cd. W, ...RY)

X x" x,min

IA

1; (105)

N/(e,.A Rch) + M y/(cy8y Wy’mmRyy‘) < 1, (106)

e Q,, 9, — KOIPOULHEHTbl YCTOHINBOCTH
NpU CXKATUU C U3rnbom, omnpe-
JensieMbie o Tabnuue XK.3 npu-
noxenus X;

Cp €, — K02 GUIMEHTDI, TPUHUMaEMbIC
o Tabnuue K. 1 npunoxenust K;
o, Sy — Ko3(QdpuLKMeHTbI, onpeneusie-

MBbIE 110 opMyJiaM:
8,=1—0,INX2 /(AR ) n 8 =1-0,I N4, /(AR) (107)

M MIpUHUMaeMble paBHbiMU 1,0
COOTBETCTBEHHO Npu A, <1 M
Ay <1

ITpu 0XHOOCHOM M3rKMle B ITIOCKOCTH HAUQO/b-
e xecTkocTu (£, > Iy; M) = () BMecTO 9,, MpU-
HUMAIOT @ .

10.3 PACUYET HA YCTOMYUBOCTH
DJIEMEHTOB CKBO3HOI'O CEYEHUSA

10.3.1 Pacyer Ha yCTOMUMBOCTL BHELEHTPEH-
HO CXaTbiX CTEPXHE! CKBO3HOIO CEYEHUS C CO-
eOUHUTENLHBIMUY TUTAHKAMU WJIW pelleTKaMM BBI-
MTOJTHSIOT KaK PacyeT CTEpPXHs B LEIOM, TaK U
OTHE/IbHBIX BETBEA.

10.3.2 Ilpu pacyere CTepXHS B LEAOM OTHO-
cuTesapHO cBOOOMHOM ocu o dhopmyne (94), xor-
Jla TUTAHKU U PELIETKH PacrojioXeHbl B TLIOCKO-
CTSIX, [MapaJUIENbHBIX ITIOCKOCTU ACICTBUS MOMEH -
Ta, KO3(QOULHMEHT @, OnIpenensroT no tabaunue XK.4
npuiaoxenusi K B 3aBUCUMOCTH OT YCIIOBHOM Npu-
BeJICHHOI T’MOKOCTU Xef (A of 10 Tabmuue 7) ¥ oT-
HOCUTENBLHOIO 3KCLEHTPUCUTETA M1, OIPEAe/ISIeMO-
ro no dopmyne

m=eda/l, (108)

rne e = M/N — B3KCLUEHTPUCUTET, IIpU BBIYUCIE-
HUM KOTOpOro 3HaueHuss Mu N
NIPMHKUMAIOT COTJIaCHO TpeboBa-
nuam 10.2.3;
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a — PacCTOsSHKE OT WIABHOM ocu
CEYEHWA, TIEPIICHAMKYIIPHON
TUTOCKOCTU JENCTBASI MOMEH-
Ta, 10 OCH HaubOomee CXKaToi
BETBH, HO HE MEHEE PacCTos-
HUS 10 OCU CTEHKU BETBH,

I — MOMEHT UHepUUU CeYeHUs
CKBO3HOTO CTEPXXHS OTHOCH-
TEJIbHO CBOGOJAHOU OCH.

TIpu 3HaueHusix m > 20 pacyeT BBUTOJHSAIOT
Kak st ©3rubaeMbix 2JIEMEHTOB,

10.3.3 ITpu pacyete OTAETBHBIX BETBEH CKBO3-
HBIX CTEPXHEHW C peuletkamu no gopmyne (7)
MPOOJIBHYIO CUITY B KaX/I0W BETBY OIPEAEIISIIOT C
Y4€TOM JOMNONHMUTENBHOrO yeuausa N, , OT MOMeH-
Ta M, xoTropoe onpenensior no GpopMynam:

N,= My /b — 1pu u3rube CTepXHS B nnoc-

KOCTH, MEPIEeHIUKYIAPHON
ocH y — y, A CeyeHuM
tunoB 1 u 3 (Tabnauua 7);
N,= O,SMy /b, — TO Xe, I ceyeHMid TUMa 2
(Tabauuna 7);
N,= 1,16M_/b — npu usrube crepxHa B ILI0C-
KOCTU, TEpIEeHIUKYISIPHOR
ocH X — x, aJisi TUIoB 1 u 3
(Tabnuua 7);
Ng,= O,SMy /b, — To Xe, WA ceyeHUit TUMA 2
(tabnuna 7);
N,,= 1,16M_/b — nipu usrube crepxHs B uioc-
KOCTH, NEPNEHAUKYASIPHOMU
OCU X — X, ISl CeYEeHUU
Tuna 3 (tabauua 7);
N, =0,5M, /b, — T0 Xe, s CeyeHHH TUMA 2
(Tabnuua 7).
3nece b, by, b, — pacCTOAHUS MeXIYy OCAMM
BeTBeil (Tabauua 7).

Tlpu u3rube CTepXKHA CKBO3HOTO CEYEHUS TUIA
2 (Tabnuua 7) B ABYX ILIOCKOCTAX ycunue N, on-
penensioT no popmye

No=0,5 (M, /b + M,/b).  (109)

10.3.4 I1pu pacueTe OTHEIbHBIX BETBEM CKBO3-
HBIX CTepXHeH ¢ niaHkaMu B popMyne (94) yuu-
ThIBAIOT NONOJIHUTENbHOE ycuine N, , OT MOMEHTa
M vt MecTHBIl M3ru6 BeTBel 0T (PAKTUYECKON UIHU
YCJOBHO# nomnepeyHoi cuibl (Kak B moscax 6es-
packocHoM depmbi).

10.3.5 Pacuer Ha ycTOMYNBOCTH BHELIEHTPEH-
HO CXaTbIX TPEXTPAHHBIX CKBO3HBIX CTEpXHEN C
peleTKaMi U MOCTOAHHbBIM IO JUTMHE PaBHOCTO-
POHHUM CeYeHHEeM BBINOJHIIOT COrJIACHO Tpebo-
BaHUAM paznena 17.

10.3.6 Pacyer Ha yCTOMYHBOCTH CKBO3HBIX CTEP-
XHENM M3 ABYX CIUIOIIHOCTEHYATBIX BETBEU, CUM-
METPUYHBIX OTHOCUTEJIBHO OCH X — X (PUCYHOK
10), ¢ penieTkaMu B ABYX Iapa/UIeJIbHBIX [IOCKO-
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CTSIX, MOABEPXEHHbBIX CXATUIO U M3rudy B obenx
[JIABHBIX IJIOCKOCTSIX, BbIMTOJHSIOT:

IUIS CTEPXHS B 11eJIoM — B TJIOCKOCTH, Mapan-
JIeJIbHOM TUIOCKOCTSIM pelleTOK, COMiacHO Tpeho-
BanusM 10.3.2, npuHumas e, = 0,

IUTS OTHENBHBIX BETBEHl — KaK BHELIEHTPEHHO
CXAThIX NIEMEHTOB 110 hopmynam (94) u (96); npu
3TOM IPOAOJILHYIO CUJTY B KaX0il BEeTBH oIlpene-
JIAIOT C YYE€TOM JOIOJIHUTENBHOIO YCUIIHS OT MO-
MEeHTa My (10.3.3), a MmoMeHT M, pacnipenensior
MEXAY BETBSIMU IPOMOPLIMOHANIBHO UX XECTKOC-
TaM [ (pucyHok 10); eciu MoMeHT M, IeHCTBYeT
B [UIOCKOCTU OJHOM U3 BETBEi, TO CYMTAIOT €ro
TIOTHOCTHIO IEPeAAlOLIUMCST Ha 3Ty BeTBb. [lpi
pacuete 10 (opMyne (94) rubkocTb OTAENLHOI
BETBU ONPEAETIOT ¢ yyeToMm Tpebosanuit 11.2.14
a npu pacyere no ¢opmyne (96) — mo Makcu-
MaJIbHOMY PAaCCTOSSHUAIO MEXY y3/aMU PELIETKMU.

Pucynox 10 — Cxema CKBO3ZHOTO CEUECHMS CTEPXKHS i3
IBYX CILIOUTHOCTEHYATHIX BETBEH

10.3.7 Pacuer coeqMHUTENbHBIX MJIAHOK WM
pEUIETOK CKBO3HBIX BHELIEHTPEHHO CXATHIX CTep-
JXXKHeil BBITIOMHAIOT COTJIACHO TpeOoBaHUsAM 8.2.8 1
8.2.9 Ha nonepeyHyl CHIy, PaBHYIO GONbIIEM)
U3 ABYX 3HAYCHMI: PaKTHUUECKOM MOTNepeyHOR cun
Q wIu yCIOBHOM IOINEpPEeYHO cuie Qﬁc, BBIYHC-
JisieMoii cornacHo TpeboBaHusaM 8.2.7.

B cny4ae xoraa daxTuueckas nmofepeyHast Cum
60JblIe YCIOBHOM, COSTUHSAIOT BETBH CKBO3HbI
BHELIEHTPEHHO CXAThIX 3JIEMEHTOB, KaK IIPaBU;Io,
peuIeTKaMu.

10.4 IPOBEPKA YCTOMYUBOCTH
CTEHOK H I10SCOB

10.4.1 PacyeTHble pasMepbl NPOBEPSIEMbIX Hi
YCTOHYUBOCTb CTEHOK U MOSCHBIX JINCTOB (I10J10K]
NPUHUMAIOT COrIacHO TpebosaHusm 8.3.1 u 8.3.6

10.4.2 YCTOMYMBOCTE CTEHOK BHELIEHTPEHH!
CXKAaTbIX 37IEMEHTOB CHUTAIOT O6ECMEUEHHOM, eCli

YC/IOBHAs TMOKOCTD CTEHKH A,, = (A / fw),/Ry /E
HE IpeBbIlUAET 3HAYEHUN MpenesbHON yC/IOBHOI
THOKOCTH A, , ONpeNeIsieMbIX 110 popmysiaM Tab-
auuel 20.
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Taonuuga 20
Tun CxeMa ceyeHus Ycnousi NpUMEHEHNA [MpeaenbHas ycnosnas
ceyeHus M 3KCUEHTPHCUTET dbopmya rMOKOCTb CTEHKH A,
1 y y l<sm<10; (%, <2 Maw = Mgy = 1,3+ 0,1532 (110)
- —— — _ IUIST AByTaBpa
T 1T A e - — -
| x A, 22 Apw = Ay = 1,2+ 0,354, <3,1  (111)
T
y y y
2 y P, <@,
— 4 i T Cchch
" I1<a<?2 }wuw=x,,wz=l,42 > > =
x x 6,(2- o+ o + 4B (112)
S <0,7+2,4a
y
3 y l<a<2 Aow = 0,75%,,,, <0,52 + 1,8t (113)
X — l— W X
S
y
iy — . _
4 e L<b/hy<2; Ky = (0,4 +0,07%,)(1+0,25./2= b, /) (114)
08< A, <4
y
e ¥ &
ypx PR -
5 _*:l m, = 1 Row = 2JARY. /N <5,5 (115)
x—] 4x—{Iix
v v

Obo3znauenus, npunamsie 6 mabauye 20:

A, — ycaoBHasg THOKOCTh CTEPXHS B [LIOCKOCTH NEMCTBUSE MOMEHTE;

¢, — KO03(ULMENHT, onpeaensgeMbIi o tabauue 16 B 3aBUCMMOCTH OT Qi

o = (0, — 0,)/0, (31eChb G, — HaubOJblIee CKUMAIOLICE HAMPSKEHUE Y PACHETHOM IpaHMLBI CTEHKH, MPUHMMAEMOE CO
3HAKOM «IIIOC» M BBIYMCIEHHOE Ge3 yueTa KOIPQULUCHTOB @,, @, U @, . G, — COOTBETCTBYIOLIEE HAMPsDKEHUe Y
MPOTUBOIOJIOXHOI pacuyeTHON TpaHULBl CTEHKH);

B = 0,i5c,1/0, (3nech T = Q/(f h,) — cpelHee KacaTeJbHOC HANPSDKEHME B PaCCMATPUBAEMOM CEYEHMM; AN KOpoGYaToro

ceuenus © = Q/(21,h,);
bf — LUMpHHA [TOJKH TaBpa.

OpumevaHUus

1 Anst cevernit Tna 1 npu sHadenusix 0 < m < 1 umu 10 < m, < 20 3HaYeHUS A, OMPENENSIOT N0 IMHEHHOIH UHTEPIIONAUNY
MEXAy 3HAaYeHHSMH A, , BBIUMCICHHBIMU cornacHo TpebGoBanuam 8.3.2 (m, = 0) uau 9.5.8 (m, = 20) u no ¢opmynam (110) un
(I111) HacToslLUeH TAaOMULBLI COOTBETCTBEHHO.

2 llpu o < 0,5 3HaueHHe A, OMPENEAIOT MUIS CeYeHMit TUma 2 JBaXIbL: cOacHO TpeGoBaHMAM 8.3.2 1 ¢ UCMoNb30BaHUEM
dopmyn (110), (111) ¢ yueTom mpuMeyaHUs HACTOSILICH TaOAMUBI NIPY 3HAYCHHUU m,, KOTOPOE COOTBETCTBYET 3HAYEHUIO O WA
ceyeHuit TMIma 3 — cornacHo 8.3.2,

Ipu 0,5 < o < | 3HayeHus A, ONPENESSIOT JIMHEHHON MHTEPMOIALMER MEXIy 3HAUEHUAMU A
=05 na=1.

3 Ins ceyenuit Tuna 4 mpu A, < 0,8 win A, > 4 B dopmyine (114) HacTostueit TaGmuubl mpuHUMalOT A, = 0,8 wm A, = 4
COOTBETCTBEHHO.

4 Jlna ceyeHuit TMna 5 mpu 3HayeHMax 0 < m < | 3HayeHMs A, OMpEIENSIOT MO JUHEHHON MHTEPNONAUUM MEXIY
3HAYEHUSMU A, , BHIYMCIAEHHBIMU COMIACHO TpeboBaHUsAM 8.3.2 (my = 0) u mo ¢opmyne (115) HacTosAweH TaGIULBI.

uw s BBIYMCJICHHBIMU TIpH O =

uw 2
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10.4.3 Ilpu BuimonHesuu ycaosus 0,8 <
SN/ (9, AR v) < 1 MpenensHyio YCIOBHYIO I16-
KOCTb A, , BBIMUCIECHHYIO 10 dopmyaam (110) n
(111) Tabnamubr 20, nonycKaeTcs yBeJIUYUBATD I1y-
TEM OMpeNeNieHUs ee Mo (bopmyne

qu = qul + S(XMWZ uwl )(l ) (1 16)

rae A, ¥ A,,, — 3HAYEHUS XW, BBIYMCIICHHBIE
no ¢opmynam (110), (111) u
(112) tabnuunt 20.

TIpu soinonxuenuu ycnosust N /(@ é/llgy ) <0,8
3HAYeHME A, TIDUHUMAIOT PaBHBIM A, -

10.4.4 CTCHKM BHELIEHTPEHHO CXaThIX 3JIEMEH -
TOB CIUIOLIHOTO Ce4YeHMs (KOJIOHH, CTOEK, OIop U
T..) pu A, 2 2,3, KaK [paBuio, YKPEIUIAIOT Mo-
NepeYyHbIMA pebpaMM XKECTKOCTH B COOTBETCTBUU
¢ TpeboBanusamu 8.3.3.

10.4.5 Ipu ykperuicHUM CTEHKHU BHEUEHTPEH -
HO CKaToro 3JieMEeHTa l‘[pO}lO)lebIM pe6p0M Xec-
TKOCTH (C MOMEHTOM MHepumu I, > 6 h,12), pac-
MOJIOXEHHBIM MOCEpeMHE CTEHKU, Haubonee Ha-
IPY>XXE€HHYIO YacTb CTEHKH MEXAY MOSICOM U OCbIO

Tadoauma 21

pebpa paccMaTpUBAIOT KAK CAMOCTOSITE/TBHYIO TTJIac-
TUHKY U1 IIPOREPSIOT 110 (hopMyaam tadauunl 20. Tpu
3TOM pacyeT U MPOEKTUPOBAHUE pebpa U 3/eMeHT:
B L1€JIOM BBIIIOJHSIOT € YYeTOM TpeboBauuii 8.3.4.

10.4.6 B cnyuasx korga akTUYeCKOe 3Haue-
HUE YCJIOBHOM IMOKOCTU CTEHKHM A, MpPeBbIILAET
npenesibHOe 3HaUeHUE A, , BHIYUCACHHOE 1A Ce-
yeHuii tTuna ! mo ¢popmynam tabnuubl 20, a o
ceyeHMi! TUIIOB 2 M 3 C y4yeTOM npUMeyaHus !
Tabavuer 20 (mpu o < 0,5), monmyckaeTcsl mposep-
KY YCTOMYUBOCTH CTEPXKHS 1o ¢dopmyaaMm (94),
(100) u (101), a taxke no gopmyne (96) (pu o<
< 0,5) BBIMOJHATH C YYETOM PACYETHOU YMEHb
1WIeHHOH rowaan A,

10.4.7 YcroitunBOCTh MOSICOB (ITOJIOK) BHELICH:
TPEHHO CXKATbIX CTEPXHeH ¢ rubkocThio 0,8 < A,
()» ) < 4 cyuTaloT 00ECIEYEHHOM, €CIN YCIIOBHA
I‘H6KOCTb cBeca mosca (MOJIKH) kf (bef/t)

JR,/E unu nosicuoro nucra Ay = (byry /1)

1/Ry/ E He mpeBbilIaeT 3HA4YE€HWId MpenesbHol

YCJIOBHO#M r'MOKOCTH Xuf (Xuf,l) , OTIPEAEIIAEMDIX N0
dopmynam tabnunsl 21.

T C Ycnosus [penenvHan ycnosHast rubKocTh CBeca nosica 7»,4 thi']
I xema ceqe:mTﬂT NpUMEHEHHA MOACHOTO JUCTA A,;) NMPH FUEKOCTH CTepXHS
CeYeHUs1 Y 3KCLEHTPUCUTE dopmys 08 < x()\ ) <4
1 M = Mo —0,011L,5+0,7X, )m, (11
0<m_<5
2 bef T T T
y Mgy = g ~0,015,3+ 1,30 )m, (119
“X
X —— ——' — —
y|
3 Y . .
X = 0,36 + 0,107, (119
x—] t__ x
Q)*
y ‘
4 y V| - -
! kuf = 0,36+0,10Xy (119,9
X —3 - X X
| e 2
y y
_Qﬁoslmuenue, npunamoe 6 mabauye 21:
by — TIPEAENBHOE 3HAYEHHE YCIOBHON ribKOCTH CBECa 105ICa MM MOSICHOTO INCTA UCHTPATLHO-CXXATOIO JNIEMEHTA, ONpefeNiems
cornacHo TpeboBanusaM 8.3.7 u 8.3.8 cOOTBETCTBEHHO.
Npumeyadue— IlpyusHavennax 5 < m, < 20 3HaveHus X,,f ( )L,,f { ) ONpPEAEASIOT 0 IMHEHHON MHTEPHIOASUMY MEXITY SHAUCHUSM
uj (Auf | ), BBIMUCAECHHBIMU 10 opMyaam Hacro;rmeﬂ Tabymubl 1 cornacHo 9.5.14 u 9.5.15 (ripn m = 20) COOTBETCTBEHHO.
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10.4.8 JInst cBecoB mosicos (IONOK), OKalMM-
JIEHHBIX peOpaMy (PUCYHOK J), 3HAYEHMs Mpee/b-
HOM YCTIOBHOM TUOKOCTH Az (A,r)), Ompenesisie-
Mbie IO opmysiam TaOMHULL 21, YMHOXAIOT Ha
koapduuueHt 1,5.

PasMepnl okartMmisiioltero pebpa onpeaciasiioT
coracHo TpeboBaHusM 8.3.9.

10.4.9 [1pu Ha3HAYEHUN CeYEHUIN BHEIICHTPEH-
HO CXAaTbIX 3JIEMEHTOB MO MPeNeabHONU MOKOCTH
3HAYEHUS TIPEAETbHBIX YCIOBHBIX TMOKOCTEH CTEH-
K M, , OTIPEAEsieMbIX MO dopMyaam TaGIULIbL
20, a TAKXKe MOsICOB Auf (Xuf 1), onpelnesseMBIX 110
Qopmynam Tabnuuel 21 ¥ cormacHO TpeOOBaAHUAM
10.4.8, nonyckaercst yBeIMUMBaTh YMHOXEHUEM Ha

K03 GUIUEHT 1/(p,,,ARy / N, Ho He GoJiee 4eM B

CII 53-102-2004

1,25 paza (3zechb @,, — MeHbLIee U3 3HAYEHUH s
€9, @,y UCTIONB3OBAHHOE MDY NPOBEPKE yCTOM-
YHBOCTU JIEMEHTA).

11 PACYETHBIE JJIHHBI
U TTPEJEJBHBIE TMBKOCTHU SJIEMEHTOB
CTAJIBHLIX KOHCTPYKIIUH
11.1 PACYETHBIE JUIMHbI DJJEMEHTOB

IUIOCKUX ®EPM, CBA3EN
1 CTPYKTYPHBIX KOHCTPYKUMI

11.1.1 PacyeTtHbie JUIHHB! CKAThIX 3JIEMEHTOB
IUTOCKUX (epM M CBSI3ei B MX IUIOCKOCTH / of M U3
TUTOCKOCTH /, i1 (pucyHok 11, a,6,8,2), 3a UCKITIOYE-
HUEM 3neMeHTOB ykazaHHbIX B 11.1.2 u 11.1.3,
NPpUHUMAIOT IO Tabnuue 22.

1/

N

a — TpeyroyibHasi CO CTOMKaMM; 6§ — pacKoCHas; 8 — TPEYrojbHas CO IUMPEHIeNsAMHU; ¢ — MOJypacKOCHast
TpeyroibHasd;, d — TepeKpecTHast
Pucynox 11 — Cxembl pelieTok GepM T ONIPEACACHUS PaCYETHBIX JUTMH CXaThIX JIEMEHTOB
(06o3HayeHus — cM. Tabnuiy 22)

Tabnuua 22
PacyeTHbIe MIMHBI [c:f" Ief’l
N;.: l-larxpax;nexm;:4 ergon(%fém;il;o u3ruba OROpHBIX F—
f.a. e a oep NOACOB|  packocos u 3JIEMEHTOB
OMOPHBIX CTOCK PCIICTKH
| {B nockocT# pepMBbl l
a) ons depM, KpOMe yKa3aHHBIX B mo3uguu 1, 6 / l 0,8/
0) m1a depM M3 OAMHOYHBIX YIOJIKOB 1M (PepM C NnpUkperuieHnem |/ ) 0,9/
3JIEMEHTOB PELIETKH K IOSCaM BIIPUTBIK
2 | B HampaBiieHnU, TEPIEHIUKYISIPHOM TUIOCKOCTH depMbl (U3 IU1oc-
KocTu depMer) [
a) ana depM, KpoMe yKa3aHHbIX B MO3MUUU 2, © l [, A
6) a1 depM C MPUKPETIEHHEM 3IEMEHTOB PELIETKH K moacam | /| [ 0,9/,
BIIPUTBIK
3 | B moboM HampaBACHUMN Ief= lef1 U1t hepM M3 OMMHOYHEBIX YTONKoB | 0,85/ ! 0,851
NIpM ONUHAKOBBIX PACCTOSHUAX MEXAy TOYKaMM 3aKpeIUIeHUSs Bje-
MEHTOB B IVIOCKOCTH U U3 TIOCKOCTU (PepMbl
Ob6o3znavenus, npunsmote 6 mabauye 22 (pucyrox 11):
| — reomerpuueckas JUTMHA 3/IeMEHTA (PAcCTOSIHUE MeXIy UeHTpaMu OMUXaRUIMX Y3NOB) B IIOCKOCTU (hepMBbI;
I, — paccrosiHue MEXOy Y3J1aMM, 3aKPETUIEHHBIMH OT CMEIUEHHS U3 TUIOCKOCTH depMbl (roscaMyu (epM, CNelualbHbIMU
CBA3AMM, XECTKMMM TUTMTAMM TOKDBITHII, IIPUKPEIUIEHHBIMM K TIOACY CBApHBIMH 11BaMHM WM GOATaMH, M T.IL).
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11.1.2 PacyeTHy10 AMUHY lef1 3NIeMeHTa, 0
JUIMHE KOTOPOTO ACUCTBYIOT CXMMAIOHIHE CHbL N,
u N, (N, > N,), u3 naockoct (GepMbl (PUCYHOK
12) onpenensarT no ¢opmyie

Ly =075+ 0,25 N, /N f. (120)

IIpu 3TOM pacyeTr Ha YCTOIYHUBOCTD BBITONHS~
0T Ha ycunde N|.

Pacuernbie muHst /. 1 L ;| NeMeHTOB niocTO-
STHHOTO CEYEHMS, PACKPETIIEHHbIX CBA3AMMU Ha y4a-
CTKaX paBHOI JUIMHB! M HaTrpy>XeHHbIX Pa3igdHbI-
MH YCHMIMAMU Ha 3THUX Y4acTKax, AOMYCKAeTCs Ofl-
penensats cornacHa Tabnuie O.1 npunoxerus O.

a — cxeMa depMbl; § — cxeMa cBsa3eil mexay depMamu (Bux
epMBl)

Pucynox 12 — CxeMbl LISi ONPENCNiCHUS PacyeTHOI
INIAHBI T10SICA K3 TIOCKOCTU GepMbL
(oGo3HaueHus — cM. Tabauity 23)

Ta6auua 23

Pacuetnas anuua [, u3
mrockocty GepMBL pu

KoHeTpyKuus y3na nepeceyeHus FIOAAEPXUBAIOILEM
3NIEMEHTOB DELUETKU SNEMEHTE
Hepa-
pactsi- | gopa | CXa-
HYTOM o1IeM TOM
O06a anemenTa He npepbiBaloTcsi |/ 0,71, I

[TonaepXHBAOUIMA DNEMEHT

npepsiBaeTcss M MepeKpbiBaeT-

ca daconkoit:
paccmatpuBaembtit anemeHT | 0,7/, l 1,4/,
Yie MpepbiBacTes
paccMatpriBaemslit anement | 0,7/, — —
NPCPHIBAETCA W MEPEKPbI-
BacTcs acoOHKOM

Oboznauenus, npunamoie 8 mabauye 23 (pucynok 12):

{ — paccTosiHMe MEXILy LUEHTPaMU y3iioB depmsl U ne-
pecedeHUs 3JEMEHTOB;
[, — TIO/iHASl FCOMETPUUECKAS [NUHA DJEMEHTA.
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11.1.3 PacyetHble JUTHHBI Ie/u Ieﬂ ; NEMEHTOR
[IEPEKPECTHONR PEIUETKH, CKPEIUIEHHBIX MEXMy
coboit (pucyHok 11, 1), NpUHUMAIOT;

B IUVIOCKOCTH (PepMbl — PAaBHBIMHU PACCTOSHHUH
MEXNY UEeHTpaMu Y3N0B (epMbl U TEpeceyeHil
3JIEMEHTOB (lef= h;

U3 TUIOCKOCTH (PepMBbl: ITsT CXKATHIX AEMEHTOB ~
o tabsuue 23; Wi pacTAHYThIX 3JEMEHTOB -
PaBHBIMK TTOJIHOH TEOMETPHUYECKOMR IUTHHE 3JieMet:
Ta (ldl = ).

11.1.4 Paguycsl HHepUMH i CEYCHU IneMer
TOB U3 OAUHOYHBIX YFOJAKOB {IpHU OMpeAc/CHHK
ruOKOCTH MPUHUMAIOT:

1P pacHETHOM ATMHE 3jieMeHTa He mMeHee 0,85
(tie ! — pacCTOosIHME MEXAy HeHTpaMid OJirxait
LIUX Y3/10B) — MAHUMAIbHBIMK (I = i );

B OCT&ibHbIX CAY4asiX -— OTHOCKUTEJILHO O
YroakKa, NepHeHAUKYRIApHONA UAUW Iapaiebhol
MIOCKOCTH iepMpl (§ = i unu i = iy B 3aBUCHMO!
THA OT HAMNpPaBACHUS IIPOACIBHOTO U3rKH6a).

11.1.5 PacyeTHble JIMHBL lefBJICMeHTOB CTpYk
TYPHBIX KOHCTPYKIMI TPpUHAMAIOT N0 Tabnuue A

Tabnuua 24

Ne 3 . | Pacuetna
i TEMEHTB! CTPYKTYPHBIX KOHCTPYKUMH [ /oo /4
1 {Kpome yxa3aHHBIX B MO3MUUAX 2 {
3l
2 | Hepa3spesHvie (He NpepbiBaloliMe- 0,85/

csl B y3nax) mosica, & TAaKkKe 2Je-
MEHTHI [MOSCOB M PEIUETOK, MpH-
KpEeNASACMBbIX B Y3J1aX CBAPKO BpH-
TBIK K LHAPOBHIM HJIM LIUIVMHIPHIEC~
KMM Y3NOBBLIM 3JIeMCHTaM

3 [ Y3 oDMHOYHBIX YTOTKOB, IPUKpEIT-

JIIEMBIX B Y3/1aX OJHOM ITONKOI:
CBapHLIMM LIBAMU WU Oonta-
MU (He MeHee ABYX), pacroo-
KEHHBIMU BLOJb BIEMEHTa, MpHU

1/ imm:
1o 90 !
¢B. 90 no 120 0,90/

» 120 » 150 (Tonbko anas 0,751
3JIEMCHTOB PELUETKH)
» 150 » 200 (Tonsko mns 0,70
3JIEMCHTOB PELUETKH)
onHuM Gontom npu [/ -
o 90 {
¢B. 90 no 120 0,95¢
» 120 » 150 (Ttonbko mns 0,85!
3JIEMCHTOB PELICTKN)
» 150 » 200 (Tonbko st 0,80/
3NIEMEHTOB PCLUETKH)

O6o3snaqenue, npunsmoe ¢ mabauye 24:

Iy LIEHTPaM¥ y310B CTPYKTYPHOM KOHCTPYKLY

{ — reoMmeTpuyeckas UIMHA 31eMeHTa (paccTogHue ﬁ
U]




Paauycwsl MHepUUM CEeYEHHH i 3IeMeHTOB
CTPYKTYPHBIX KOHCTPYKILIMiA [P OMpeAeIEHUH THO-
KOCTH NMPUHUMAIOT:

JISL CXKATO-U3ru0AEMBbIX 3JIEMEHTOB — OTHO-
CHTE/IbHO OCH, TIEPNCHAUKYISIPHOW WM Napan-
NeNbHOM TUIOCKOCTH u3ruba (i = i vnm i = iy);

B OCT/IBHBIX CIY4asiX — MUHMMAIbHBIMU (i = i ; ).

11.2 PACYETHBIE JJINHBI DJIEMEHTOB
NIPOCTPAHCTBEHHBIX
PEHIETYATBIX KOHCTPYKIHNH

11.2.1 PacyeTHbie JIMHbBI Iefu pannycbl HHEpP-
UMM CEUEHUM [ CXKATbIX MU HEHATPYXEHHBIX 3Jle-
MEHTOB MPOCTPAHCTBEHHbIX KOHCTPYKLIUIt (pUCy-
HOK 13) M3 OAMHOYHBIX YIOJKOB MPU OIpeaesie-
HUM FMOKOCTH TIPMHUMAIOT MO Tabnuue 25 ¢ yye-
ToM Tabnui 26 u 27.

PacueTHbre nMHDBE lef W paaMycsl UHEpPLUM |
PaCTSHYTBIX 2JIEMEHTOB U3 OIMHOYHBIX YTONKOB NPU
onpeaesieHUM TMOKOCTU IIPUHMMAIOT:

A4 1osicoB — 1o Tabymue 25;

IAsl IEPEKPECTHBIX PACKOCOB MO PUCYHKY 13,
4, 0 — B IUIOCKOCTY IPaHy — PAaBHBIMHU JJIMHE [, 1
panuycy HEPLMM i . ; M3 TUIOCKOCTH TPaH1 — PaB-
HBIMU TTOJIHOM JUIMHE packoca [, u panuycy HHep-
WM i, OTHOCHTEJIBHO OCH, NapajUle]bHOM Mmnoc-
KOCTH TpaHHu;

JUISL pacKocoB MO pUCYHKY 13,6,6,2,e — paB-
HbIMU ANUHE [, U PAOUyCy UHEPLMH i . .

Tadoauwuwa 25

CII 53-102-2004

a, 6, 6 — ¢ COBMEIIEHHBIMU B CMEXHBIX TPAHAX Y31aMH; 2, 0 —
€ He COBMEIIEHHBIMM B CMEXHBIX IDAaHAX Y31aMH; € — C yac-
TUMIIO COBMEIICHHBIMM B CMEXHBIX IDAHSX YIIaMU

Pucynox 13 — CxeMbl IPOCTPAHCTBEHHBIX PELIETYATHIX
KOHCTPYKUUH
(06o3HayeHuss — cM. Tabnuum 25, 26)

DyieMeHThl IPOCTPAHCTBEHHBIX KOHCTPYKILIMI

Mosica;
no pucyHky 13,a,6,8
1o pucyHky 13,e,0
o pUCYHKY 13,e

Packocb!:
10 pUCyHky 13,a,0
no pucyHky 13,6,6,¢,e

Pacnopku:
10 PUCYHKY 13,6,¢
No PUCYHKY 13,6

lef i

Im l_min
0,73 [m '_min
0,64/ i
Ky ldc l:min
l"l'd ld tmin
0,80/, i
0,73/, Fin

Ofosnadenus, npunsmeie 8 mabauye 25 (pucynox 13):
l,, — ycnoBHas INMUHA, NpMHUMAaeMas 1o Tabnuue 26;

Mpumeuvanus

By — KOI(QOHULUMEHT PacHeTHOM! MTHHBI packoca, MpHHUMaeMbiii o tabnuue 27,

I Packocwl o pucyHKy 13,4,0 B TOuKax repeceycHUst JOKHBI ObITh CKPETUTEHbl MEXKIy COBOM,
2 3HaueHuUe Iefn.rm pacnopoK Nno puUCyHKy 13,6 1aHO L1 paBHOIMOMOYHBIX YIOJIKOB.
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Tabnuiua 26

KoHcTpykuusa yana mepeceyeHus

YcnosHas anvHa packoca {,
TIPU MOJJACPXKMBAIOILEM JIEMEHTE

3NIEMEHTOB PELUETKH
pacTAHYTOM Hepa60Ta101ueM CXKATOM
00a cTcpxHs He NpepblBalTCA l, 1,34, 0,8/,
Monoepxusaoiinit 31eMEeHT NPEPLIBACTCS U NEPEKPLIBAETCS
(pacoHKOH, paccMaTpMBAEMBbIM ANIEMEHT HE IPEpbIBACTCA:

B KOHCTPYKLHMSAX IO PUCYHKY 13,4 1,31, 1,6/, L,

TO Xe, 13,0 (1,75 — 0,15m)!, (1,9 — 0,1n)/, L
¥Y3en nepecedeHUsl EMEHTOB 3aKpellieH OT CMELUCHHUS U3 l, l l
MJIOCKOCTH rpanu (auadparmoit u T.1.)

Obosnauenue, npunsmoe 8 mabauue 26 (pucyrok 13):

n= Im,mm /d/ (!d,min [m)’
raoc Im min u [d.min — HaXWMEHbIIHXEC MOMECHTbI UHEPLMU CEYCHUA COOTBECTCTBCHHO IMOsCAa UM packoca.
lMpumeuanue — [pun<1uan>3 s dopmyrax TaGAKLLL 26 MPUHUMAEIOT COOTBETCTBEHHO n = 1 u n = 3.
Ta6nuwa 27
3uaueHue w, pu /i ., paBHOM ’
[pukperieHUe packoca 3HayeHue

K noscam " 10 60 cB. 60 70 160 cB.160 |
!
CpapHbIMH 11BaMH, O0NTaMM (He MEHEee JBYX), Ho 2 1,14 0,54 + 36, /1 0,765 |

PacCMONIOXEHHBIMU BAONb packoca
Cs.6 1,04 0,54 + 28,8i . /I 0,740 j
OnnuM 6oaTOM Ipy n0bBIX 1,12 0,64 + 28,8i . /I 0,820 |

3HAYEHUSIX

Obo3nauenus, npunamoie 8 mabauue 27:

n — no Tabéauue 26;

[ — pniHa, NpyHUMaemas paBHOW: /, — OAS PacKkocoB MO pUCYHKY 13,6,6,2,e; |, 1o tabamue 26 — mwiAd packocos Mo

PUCYHKY 13,a,0.

fIlpuMeuanus

coB yepe3 (acosky — p, = 1,0.
3 KoH1ibl packocoB MO pUCYHKY 13,6 Kpenar, Kak InpaBuio, 6e3

1 3HayeHHe p, Npy 2 < n < 6 ONMpEAENsIOT TMHEHHON KHTEPNOALME.
2 Ipy npyKpenjeHUH OZHOFO KOHLA packoca K nosicy 6e3 ¢pacoHOK CBapkoil waM 001TaMM, a BTOPOro KOHLA — Yepe
(dacoHKY KO3PPULIUEHT pacyeTHON AMUHLI pacKoca TIPUHUMAIOT paBHBIM 0,5(1 + p ); NPy NPUKpETUIEHNH 0BOUX KOHIIOB Packo-

tacoHok. B 3ToM ciyyae npu UX NPHKPEIJICHUM K PACTIOpKe

¥ NOSICY CBapHBIMU LBaMM MM GoiTaMu (He MEHEE ABYX), PacllONOXEHHBIMM BAOJb packoca, 3HayeHue Kodd@uuueHTa ),
MPUHKMAIOT NpH 3HAYEHUU 1 «10 2». B Ccliydae NMpUKpEIIeHUsT X KOHLIOB OOJHUM GOJITOM 3HaueHHe it; TPUHAMAIOT TIO CTPOKe
«OIHUM GOATOM», @ NPy BBIYKUCIIEHUN 3HAYEHUS Ie/- cornacHo Tabnuue 25 BmMecTo M, npuHuMalot 0,5(1 + p ).

11.2.2 PacueTHbie JUTMHBI [, 1 palUyChl HHEP-
UMM { 3MEeMEHTOB U3 TPYO WM MAPHBLIX YrOJKOB
NPUHUMAIOT corlacHo TpeboBanusim 11.1.1—11.1.3.

11.2.3 PacyeTHble JIMHBI CXAThIX 3J1EMEHTOB
MPOCTPAHCTBEHHbBIX pPeLIETYATHIX KOHCTPYKLUH
JONYCKAeTCs ONpeesTh U3 pacyeTa ¢ UCIOIb30-
BaHUWEM CEepTUPUUUPOBAHHBIX BBHIYMCIUTEIbHBIX
KOMILIEKCOB (B NMPEATIONOXEHUY YIIPYTO paboThl
craid U HeRe(POPMHUPOBAHHONU CXEMBI).
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11.3 PACYETHBIE AJTHUHBI KOJOHH (CTOEK)

11.3.1 PacyetHbie JMHBL [, KOTOHH (CTOCK)
MOCTOSIHHOLO CEYEHUs WIM OTAENBHBIX Y4aCTKOl
CTYNEHYATBIX KOJIOHH OIpPEAEISIOT 1o (opmyre

ly=nl, (121

€]

rac !/ — [UIMHA KOJOHHBI, OTAENBHOTO y4acTki
€e WIM BBICOTHI 3TaXa;
B — KOIOGUUMEHT PaCYETHON JJIMHBI.



11.3.2 TIpu onpeneneHuu Ko3pdHULMEHTOB
PacyeTHOM AJTMHBI KOJIOHH (CTOEK) 3HAYEHUS Tipo-
IONBHBIX CWJI B 3JIEMEHTAaX CUCTEMBI IPUHKUMAIOT,
KaK [paBuio, AJISL TOTO COYCTAHUST HATPY3OK, Uis
KOTOPOTO BBUTOJIHSETCS MIPOBEPKA YCTOMYMBOCTH
KONIOHH (CTOEK) COTNIacHO TpeGOBaHUSM Pa3eoB
8 1 10 nacrosruiero Ceona npasui.

Jlonyckaercs onpeneasats Ko3hGULIMEHTDI pac-
YETHOM AIMHBI KOJIOHH ITOCTOSIHHOTO CEeYeHUs U
OTAENBHBIX YYACTKOB CTYNEHYATHIX KOJOHH JIUIIb
1 COYeTaHUs Harpy3oK, Jaloiiero HanbonbLIue
3HaYEHUS MPOAOBbHBIX CHJI B KOJIOHHAX M HA OT-
JeNbHBIX Y4acTKax, M IMOJy4yeHHble 3HAYEHUS KO-
abdbuLUMeHTa W UCTIONIB30BATh ISt IPYTUX COYETA-
HUi HAarpy30K.

[Ipu 3TOM HeoGX0oMMO pa3nuyaTh HECBOGOMI-
Hble (pacKperuieHHble) U CBOOOAHBIE (HepacKper-
JeHHblE) paMBbl. B IIepBOM cily4ae y3ibl KperieHu s
purened K KOTOHHaM He UMEIOT CBOOOIbI epeMe-
LiEHHA B IUIOCKOCTH PaMbl; BO BTOPOM Cllydae
TaKUEC NTepeMellleHUST BO3MOXHEI.

11.3.3 KosddHumeHTs! pacueTHOH INHEL |
KOMOHH (CTO€K) MOCTOSIHHOTO CeYeHMS OIpeie-
JAI0T B 3aBUCUMOCTHU OT YCJIOBUI 3aKperieHUs UxX

Tabnuua 28

CII 53-102-2004

KOHUOB U BUlIa Harpy3ku. [IJIss HEKOTOPBIX Cllyyaes
3aKperuieHusi KOHUOB Y BHA HAarpy3KM 3HAYEHUsI
| MpUBeAEHH! B TabnuLe 28.

KoapduuueHTs pacuyeTHOR AMMHBI KONOHH
(CTOEK) MOCTOSTHHOIO CEYEHMSI C YNPYTMM 3aK-
peruvieHyeM KOHIIOB AOITYCKAeTCsl OlpeiesiTh 110
¢dopMmynaM, npuBeseHHBIM B Tabauie O.2 npuio-
xkeHus O.

11.3.4 KoacduuueHtsl pacueTHOU IIMHBI
KOJIOHH TNOCTOSIHHOTO CeYEHHUS B IIOCKOCTH CBO-
OOIHBIX M HECBOOONHBIX PaM IIPY XXECTKOM Kpell-
JICHUU pureneil K KOJOHHAM M IIpH OOUHaKOBOM
HAarpykeHUH y3/710B, PACTOJOXEHHBIX B OJHOM
YPOBHE, ONpelesIsSioT Mo ¢opMynam tabnauusl 29,

11.3.5 KoadduuuenTsl pacyeTHON JUIMHBL L
KOJIOHH (CTOEK) 1-ro spyca OZHOMPOJETHBIX U
MHOTOIIPONIETHBIX paM OOIyCKAETCS ONpPeNeNsiTh
cornacHo tabnuue 0.4 npunoxenus O.

11.3.6 TIpu otHowenvn H / B> 6 (rne H —
I10JIHAsI BBICOTA CBOOOAHOM MHOTO3TAXHOM! paMbl,
B — mypyiHa pambl) 10JDKHA ObITH MPOBEpeHa 00-
1as YCTOMUMBOCTh PaMbl B LI€JIOM KaK COCTABHOIO
CTepXXHS, 3aLIeMJACHHOTIO B OCHOBAHUM M CBODOA-
HOT'O BBEPXY.

Cxema 3akperie-
HUS  KOJOHHBI
(cToKM) M BUA
Harpy3ku

Nmax
n 1,0 0,7 0,5 2,0 1,0 2,0 0,725 1,12
Tabnuua 29
Koadduuvent B hopmynax
CxeMa pamsl (122)—(126) Koadduument p
P
Cpo6onHBIE pambl
N
Y Lol
AR RS Leh
é / p=2‘}1+0—’3—8- (122)
N
lsl N 1:2 N
A - K + 1)
k+1
AA,
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Oxonuanue mabauyst 29

Koadpduument B popmynax
Cxema pambl (122)—(126) Koa¢pdyumeut p
p n
N, 4V Il
IC IC -~ - ICll
oH7.
i n=2 n+0,56 3
N1y N1, (N n+0,14 (123
1, L Il kim +m)
N T, T - k+l
) + Bepxuui 3Tax Ipu n<0,2
N N Y | e | 2k ) e (rOEOT0T
- k+1 k+1 J0,63p(p +0,9)(n +0,08) + 0,1 " (12¥
[f It‘ Ir [c Ic ~°
Cpenuuil atax
k(p + py) k(n +ny)
k+1 k+1
npu n > 0,2
Hioknnit srax _(p+0,63)Jn+0,28
Zk(pl + P2) k(nl + nz) - \/pn(p + 0’ 9) + O, ln (IZSII
k+1 k+1 |
|
) bR ] LR . HecBoGogHbie pamsl
Iv T8 v v [N )
Iy 46 41,4 1, BepxHui 3Tax
I L il | | N 050, *p) | mtm,
. K C
peRHu 3Tax
I; R 1+0,46(p + n) + 0,1
HuxHuit sTax
Pt P J 0,5(n; + ny)

Oboznauenus, npunamsie ¢ mabnruye 29:
1, 1,1, I, — MOMEHTBl UHEPLMH CEYCHUS PUTEeH, MPUMBIKAIOLIMX COOTBETCTBEHHO K BEPXHEMY M HUXHEMY KOH
NPOBEPSEMOM KOJIOHHDI;

{, [, — COOTBETCTBEHHO MOMEHT MHCPLMU CEYEHHUA U JUTMHA [POBEPAEMOit KOIOHHBI;
Il, [, — TnponeTs pambi;
k — uucno NpOJNIECTOB,
= Isl’c . - Isllc . - Iillc . — [iZIc
S Rl WAL (A WA A
cfl cf2 't c’2

MpuMeuanus
1 Ina xpaiiHeil KONOHHBI CBOGOAHOI MHOTONPOJIETHOU paMbl KO3QOUUMEHT i OnMpeneasioT NPK 3HAYCHMAX p U n L

KOJIOHH OJHOMPOJETHON pPaMHl.
2 JIns oRHOMPONETHOH MHOTO3TaXHOI paMbl MPH BHMUCAEHHU p U n B dopMynax (124)~(126) npunumaiot p, = n, = 0.
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11.3.7 TIpu HepaBHOMEPHOM HATPYXeHUU Bep-~
XHUX Y3JIOB KOJIOHH B CBOOOIXHOI OTHOITAXHOMH
paMe M HATMYUM XECTKOro AUCKA MOKPBITUS WIN
NpONOJILHBIX CBSI3€i O BEPXY BCEX KOJOHH KO3(-
QULMEHT pacyeTHON ITMHBI [ - Hanbosee Harpy-
KEHHO! KOJOHHBI B IJIOCKOCTH paMbl ONpenensi-
10T no opmyne

rme U — Ko3(pdHULUMEHT pacyeTHOHN ANMHEI MPOo-
BepsIeMOI KOJIOHHbI, BEIUUCICHHBIH 110
dopmynaM (122) u (123) tabnmis! 29;
I, N, — MOMEHT MHEPLUMUU CEYEHUS U YCUITUE B
Hanbonee Harpy>XeHHOH KOJIOHHE pac-
CMAaTpUBaEMOU paMbl COOTBETCTBEHHO;
IN, I, — cymma pacyeTHBIX YCWIMH M MOMEHTOB
MHEPLIUY CeYEHUIT BceX KOJIOHH paccMar-
PUBaeMO paMBbl 1 YETBIPEX COCETHUX PaM
(o mBe ¢ KaXAON CTOPOHLI) COOTBET-
CTBEHHO; BCE YCHJIUS HAXOMSAT DY TOM 3Ke
COYETAHMU HATPY30K, KOTOPOE BBLI3BIBAET

ycunue N, B [IpOBEPSIEMOil KOJIOHHE.

11.3.8 KosdGuuueHTbl pacyeTHOMN IMHBI |
OTAeMBHAIX Y4aCTKOB CTYIIEHYATRIX KONOHH B IJIOC-
KOCTH PaMbl OIIPEAe/ISIIOT COrIacHO NprioxeHuto 1.

[Tpu onpeneeHun K03¢GPUIHUEHTOB PACUETHOM
JVIMHBI [ 1S CTYTIEHYAThIX KOJOHH PaM OIHO3TaX-
HbIX IPOM3BOACTBEHHBIX 3/IaHUIA JOITyCKAETCA:

HEe YYUTHIBATh BIHMSHUE CTEICHU 3arpyKeHust
1 XECTKOCTHM COCEIHUX KOJIOHH;

IS MHOTOITPOJIETHBIX paM (C YKMCJIOM MNpoJie-
08 ABa ¥ 0oJiee) NpU HAIUIUK XECTKOTO AUCKA
NMOKPEITUSL WM MPOJOJBHBIX CBS3€il, CBA3bIBAIO-
IMHX TIOBEPXY BCE KOJIOHHBI M 00eCHEeYMBaIOLUUX
NPOCTPAHCTBEHHYIO PabOTy COOpYXeHMSI, onpene-
MTb pacYeTHBIE JUTKHBI KOJIOHH Kak I CTOEK, He-
NOABIDKHO 3aKPEIUICHHBIX HA YPOBHE pUTENIEi.

11.3.9 Ilpu onpeneneHnn ko3¢bdULHEHTOB
PaCYETHBIX JUIMH KOJIOHH PaMHBIX CUCTEM COLJIac-

Tabauua 30
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Ho 11.3.3—11.3.8 nonyckaercst yyuThbIBaTh BJAUS~
HUMe XxapakTepa AehopMUPOBAHUA CUCTEMEI 10 Ha-
IPY3KO B COOTBETCTBUU C npuioxenueM O.

11.3.10 PacueTHble IIMHB! KOJOHH B Hampas-
JIEHUM BAOJb 30aKUA (M3 [JIOCKOCTH pambl), KakK
MpaBujIO, NPUHMUMAIOT PABHBIMH DPACCTOSHHUIM
MeXI1y 3aKpeIUIEHHbIMH OT CMELIeHUst U3 TJIOCKO-
CTH paMbl TOYKaMK (ONOpaMu KOJIOHH, ITOJAKpa-
HOBBEIX OQJIOK M NMOACTPOIMIBHBEIX (DepM, y3ITaMH
KperuieHUd CcBA3el U pureneit u T.1m.). PacueTHblie
IUTMHBI JOMYCKAeTCs OTMpeAeNATh Ha OCHOBE pac-
YETHOH cXeMbl, YUUTBIBalOLIe hakTUYECKHE yC-
JIOBUS 3aKpeTUIeHUsi KOHLIOB KOJIOHH,

11.3.11 PacyeTHy10 [IIMHY BeTBEil TJIOCKMX OITOp
TPAHCHOPTEPHbIX rajiepeli MPMHUMAIOT PABHO:

B NIPONOJILHOM HAlpaBJAeHHU TFajieped — BEI-
COTe OMophl (0T HU3a 6a3bl O OCHU HUXHErOo Nosica
tepMbl MM Ganku), YMHOXeHHOH Ha K03dhu-
LIMEHT |, OTIpene/isieMblil KaK JUIsl CTOEK IMOCTOSIH-
HOTO CEYEHMs B 3aBUCUMOCTH OT YCJIOBHH 3aKpell-
JIEHMS! UX KOHILIOB;

B MOMepeYyHOM HaIlpapjieHuH (B IUIOCKOCTH OI10-
pbl) — PAacCTOSTHHIO MEXRY LIEHTPaMH Y3JI0B; MpH
9TOM [0JDKHA OBITH NpOBepeHa 00111ast YCTOHINBOCTD
OTIOPbI B LIEJIOM KaK COCTABHOIO CTEPXKHSsI, 3aILEM-
JIEHHOI'O B OCHOBaHUU M CBOOOIHOTO BBEPXY.

11.4 ITIPEJEJBHBIE THBKOCTHU BSJEMEHTOB

11.4.1 TH6KOCTH 2/IEMEHTOB A = lef/i, KaK npa-
BHWJIO, HE JOJIKHBI MPEBbILUATL NPEAEIbHBIX 3HAYE-
HUHA A, TIPUBEACHHBIX B Tabnuue 30 wns cxarbix
37IeMEHTOB U B Tabmuue 31 — Wit pacTIHYThIX.

g 371eMeHTOB KOHCTPYKLIMiA, KOTOpBIE CO-
[JIACHO NMPUJIOXEHUIO B oTHoCsTCA K rpyme 4, B
spaHusix U coopyxkeHusix 1 u II ypoBHeil oTBet-
CTBEHHOCTH (COIJIaCHO TpeOOBAHUSM IIPUIIOXEHHA
7* «Y4eT OTBEeTCTBEHHOCTH 3JaHUH U COOpYXKe-
auii» Kk CHull 2.01.07), a TakXe nns Bcex 3jie-
MEHTOB KOHCTPYKLUI B 31aHUAX U COOPYXKEHHIX
111 ypoBHs1 OTBETCTBEHHOCTH LOIYCKAETCs IOBbI-
1IaTh 3HaYeHUe MnpenebHON rubxoctd Ha 10 %.

Ne
nn.

ONEMEHTR KOHCTPYKUHWH

[MpenensHas rubkoCcTh
CXKaThIX 3JIEMEHTOB A,

HBIX YIOJIKOB

BbIMHU COCIUHCHUSAMU

1 |Iosica, onopHbIe PacKOCH M CTOWKHU, MepeAaiolliyie OMOPHble peakluu:

UIOCKNX depM, CTPYKTYPHBIX KOHCTPYKUHIT M MPOCTPAHCTBEHHBIX KOHCTPYKLIMIA K3
TpYG MJIM HMapHbIX YTOJKOB BEICOTOM 10 S0 M

MPOCTPAHCTBEHHBIX KOHCTPYKHMIH M3 OJMHOUYHBIX YTOJIKOB, 2 TaKXe IIPOCTPAHCTBEH- 120
HBIX KOHCTPYKLMI U3 TPYG M MapHbIX YrOJKOB BbICOTO! CB. 50 M

2 | 3nemeHTHI, KpOME YKa3aHHBIX B IMO3ULMsxX | u 7:
miockux depM, CBapHBHIX MPOCTPAHCTBEHHBIX M CTPYKTYPHBIX KOHCTPYKLUHUI U3 O~
HOYHBIX YTOJIKOB, IIPOCTPAHCTBEHHBIX U CTPYKTYPHBIX KOHCTPYKLIMIA U3 Tpy6 M map-

NPOCTPAHCTBEHHLIX U CTPYKTYPHBIX KOHCTPYKLIMIA U3 OMUHOYHBIX YTOJNKOB ¢ 6oaTO-

180—60c

210—60a

220—40a
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Oxonuarnue mabauys 30

Ne 5 i [TIpenensHas ruGKOCTH
nn. IEMCHTBL KOHCTPYKLIM CXKATBIX IEMEHTOB },
3 | Bepxhue nosica ¢epM, He 3aKperUIeHHBIE B MPOLECCe MOHTaXa (MpeaesibHYI0 THOKOCTD 220
NOCNE 3aBepuieHKs MOHTaXa CJAeAyeT NPUHUMATE 10 Mo3numu 1)
4 | OcHoBHbIE KONIOHHH 180—60a
5 | Bropoctenentble KOMOHHBI (CTOMKM (paxBepKa, doHapeli U T.M.), MEMEHTHI PEIETKU KO- 210—60a
JIOHH, 31EMEHTBI BEPTHKANbHBIX CBA3EH MEXIY KONOHHAMU (HKXKE 6aIOK KpaHOBBIX MyTeii)
6 | 3neMeHTHI CBA3eil, KPOME YKa3aHHBLIX B MO3ULIMM 5, a TaKXKe CTEPXKHM, CAyXaluue ans 200
YMEHBLUCHUS PACYCTHOM JUIMHGI CXATHIX CTEPXHE!, ¥ IPYrUe HEHArpy>XeHHbIe 3JIEMEH- .
Tbl, KPOME YKA3aHHbIX B MO3ULIMMN 7
7 | Cxarble M HeHarpyXeHHble 3IEMEHTHI MPOCTPAHCTBEHHBIX KOHCTPYKUMI TaBpOBOro U 150

KpeCTOBOrO CEUEHHI, MOABEPXKEHHBIC BO3ICICTBHIO BETPOBLIX HATrpy30K, MpPU MpOBEpKe
MMOKOCTU B BEPTHKAJIbHON TLUTOCKOCTH

Ob6o3navenue, npunamoe ¢ mabauuye 30:

o= ___cp ARy — KO3OGULMEHT, NMprHUMaeMslii He MeHee 0,5 (B HEOOXOMMMBIX CIIYYasiX BMECTO @ CJEAYET MPHHUMATD Q).
yic

Ta6onuua 31

IpenenbHasg rMOKOCTh PACTAHYTHIX MEMEHTOB A, |
NIPY BO3IEACTBUM Ha KOHCTPYKUMIO Harpysox

KPECTOBOTrO CEUEHUI (a B TATax TpaBepc — OINOP AMHMI 31eK-
Tponepeaay M u3 OTMHOYHLIX YTOJIKOB), TOXBEPKEHHBIX BO3-
JEWCTBUIO BETPOBBLIX HArpy3ok, NpM JIpoBepKe T'MOKOCTH B
BEPTHKANBbHON TIOCKOCTH

No ., OT KpaHOB
.M. DNIEMEHTBI KOHCTPYKUMH n::&“:;?:::g:’ cramn- | (M npnaaeqanue.
HEMOCPEACTBEHHO K| yeckux nosuums 5)
KOHCTPYKLIMN xenemonopoxmm,
COCTAaBOB |l
1 |Tlosaca u onopHble packockl MIockux depM (BKIOYAs Top- 250 400 250
MO3Hble (DepMbl) U CTPYKTYPHBIX KOHCTPYKLIMM
2 | OnemeHTs hepM U CTPYKTYPHBIX KOHCTPYKUUH, KPOME YKa- 350 400 300
3aHHbIX B NO3ULUK |
3 | HwnxHue nosca 6anok U ¢pepM KpaHOBBIX ITyTel — — 150
4 | BneMeHTHl BEPTUKAIBHBIX CBA3CH MEXKIY KONOHHAMU (HUXE 300 300 200
6a/10K KpaHOBBIX NYTEil)
5 |TIpoyue aneMeHTHI cBs3eit 400 400 300
6 |ITogca ¥ ONOpPHBIE PACKOCH CTOEK U TPABEPC, TATH TpaBepe 250 — -
ONOp JIMHUH 31eKTpOIepeadr, OTKPHITBIX PACIIPEACANTEN b~
HBIX YCTPOMCTB ¥ KOHTAKTHBIX CETEM TpaHCIopTa
7 | DnemMeHTHI ONOp NMHUK 3NMEKTpoNepeayy, OTKPHITHIX pac~ 350 — —
TNPEAEUTENBHEIX YCTPOMCTB M KOHTAKTHBIX CeTeH TpaHCIop~
Ta, KPOME YKa3aHHbIX B MO3MLMAX 6 1 8
8 | OneMeHTbl NMPOCTPAHCTBEHHBLIX KOHCTPYKUMI TaBPOBOIO H 150 - —

A, = 200.

IIpuMeuanus

1 B KOHCTPYKIMAX, HE NOABEPTAIOILMXCS TUHAMUYECKUM BO3AEHCTBMSIM, TMOKOCTL PACTSIHYTHIX DMEMEHTOB TIPOBEPSIOT ToM
KO B BEPTUKATBHBIX TUIOCKOCTHX.

2 J1ns 31eMCHTOB CBA3€EM, Y KOTOPLIX MPorub noz aeucTBHeM COGCTBEHHOTO BeCa He NpeBblwaeT //150, npu BO3AEHCTBHIE
KOHCTPYKLMIO CTATMYECKMX HArpy3oK JOMycKaeTcs npuuumarb A, = 500.

3 TMBKOCTb PACTSIHYTBIX 3JEMEHTOB, TIOHBEPTHYTHIX TIPEABAPUTCIBHOMY HANPSXKEHUIO, HE OrpaHHYMBAEcTCH.

4 3HayeHUs MpeaebHBIX FMOKOCTER MPHMHMMAIOT TIPU KPAHaX IPYMN PeXUMOB pabotsl 7K (B Lexax METATypruyeckux s
n3poacTs) U 8K nmo FOCT 25546.

5 Jlnst HUXHUX nosico 6anox U hepM KpaHOBbIX NyTell NpU KpaHax Pynn pexxumos paGothl 1 K—6K monyckaercs MpuHaMe

6 K auHaMuuecKMM Harpyskam, NPUIOXEHHBIM HETOCPEACTBEHHO K KOHCTPYKLMM, OTHOCATCSI HArPY3KU, [1PUHAMAEMH
pacyeTax Ha yCTalocTh WM C YYETOM KOd(DGMHULIMEHTOB AMHAMUYHOCTH.
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12 PACYET JINICTOBBIX KOHCTPYKIINI
12.1 PACYET HA ITIPOYHOCTb

12.1.1 PacyeT Ha NpOYHOCTb IMCTOBBIX KOHCT-
pykunit (0060MOYEK BpallleHUsI), HAXOISILIMXCS B
fe3MOMEHTHOM HAITPSDKEHHOM COCTOSIHUM, BBITTOJ-
10T IO hopmyne

1
Ry,

\/ci —0,0, + 0'5 +3T,20, <1, (128)

Ile 0, 1 6, — HOPMaIbHBIE HAMPSDKCHNS 110 ABYM
B3aMMHO TEPIIEHAUKYNIAPHBIM Ha-
[IpaBAEHUSM;

Y. — K03 PUUUEHT yC/IOBUit paboThl
KOHCTPYKLMM, Ha3HAYaeMblii B CO-
OTBETCTBUM C TPEOOBAHUSIMU
CHulIT 2.09.03.

Ilpu sTOM abCONIOTHBIE 3HAUEHUS TJaBHBIX
HAIpSKEHU U TOJDXKHBI ObITh He 0Gosiee 3HAUYECHU
PacyeTHBIX CONPOTHBIIEHMH, YMHOXEHHBIX HA ¥,.

12.1.2 HanpskeHUst B 6€3MOMEHTHBIX TOHKO-
CTeHHBIX 000JI0UKaX BpallleHUsl (pUCYHOK 14), Ha-
XOALIMXCS MOA NABACHUEM XHIKOCTH, ra3a MJIU
CHIMYYEro MaTepuasia, OIpeaeasitoT o hopMyJiaM:

F
o= 2nrtcosf’ (129)
o, = (p/t = 6,/r) 1y (130)

I 6, 4 0, — MEPUAUOHANBHOE ¥ KOJBLEBOE
HaMpPSXEHHUS COOTBETCTBEHHO;

F — npoexuust Ha och 7 — Z 060JIOYKH
MOJIHOTO pPAacCYEeTHOro naBjeHUs,
JeNUCTBYIOLUETO Ha 4acTh 060J104-
KU abc (pUcyHOK 14);

ruf3 — pamMyc U yroi, IoKasaHHBIE Ha
pUCyHKe 14;

t — TomuuHa 000JI04KY;

P — pacuyeTHOe IaBJIeHME Ha TOBEpX-
HOCTBb 000JIOYKH;

r, I, — Pannychl KPMBU3HbI B IJIaBHBIX Ha-
TIPAaBJICHUSIX CPEAVHHOM [TOBEPXHO-
CTH 000JIOYKH.

Pucynox 14 — CxeMa 0601049KY BpallleHUs

CII 53-102-2004

12.1.3 HanpsaxeHusi B 3aMKHYThIX 6e3MOMEH -
THBIX TOHKOCTEHHBIX 00OJIOUYKax BpallleHUs, Ha-
XOMSIIMXCS I10]l BHYTPEHHUM PABHOMEPHBIM JaB-
JIEHUeM, OMpeaensioT 1o GhopMyiam:

U1 UMAUHAPUYECKUX 000104Y€eK

o, = pr/(21; o, = pr/t, (131)

i chepuyeckux 060104ex
6, =0, = pr/ (20, (132)

JU1S1 KOHMYECKUX 000/104eK
pr . pr
o, = ; Oy = ,

' 2tcosB 2 tcosf (133)
e p — pacyeTHOe BHYTpeHHee AAaBJICHUE Ha

[TIOBEPXHOCTh 000JIOYKH;

r — paguyc CpeAMHHON MOBEPXHOCTH 000-
JIOUKU (PUCYHOK 15);

B — yros Mexay obpasylolleit KOHyca u ero
OCBhIO 7 — Z (pUCYHOK 15).

Pucynox 15 — CxeMa KoHU4eCKO# 0BOTOYKM BpaIlleHHUS

12.1.4 TIpu mpoBepKe MPOYHOCTH 000IOUYEK B
MecTax M3MEeHEHUsI UX HOpMbl MJIM TOJILUMHBI, a
TaKoKE€ U3MEHEHUS HAarpy3ku YYUTHIBAIOT MECTHbIE
HanpspkeHus (kpaeBoil addexr).

12.2 PACYET HA YCTOMYMBOCTD

12.2.1 Pacyer Ha YCTOMYUBOCTb 3aMKHYTBIX
KPYTOBBIX LWJIMHAPUYECKHUX 00OIOYEK BpPAIECHMS,
PaBHOMEPHO CXaTbiX apaJUIENbHO 0GPa3yIoLINM,
BBINOJHAIOT 110 opmyJie

Oy
<1 134
ccr,ch ( )
Tae 6, — DPAaCUYETHOE HAMPSKEHUE B 0DONOUKE;

c KPUTHUUYECKOE HAIpsIKeHUEe, paBHOE
MEHBLLIEMY U3 3HaYeHU YR, win cEt/r
(3nech r — paguyc CpeauMHHOH NoBep-
XHOCTU OOOJIOUKHU; ¢ — TOJINHMHA 000~
Jlouyku) nipu r / t < 300; npu r / t >
>3000,, =cEt/r.

crt

41



CIT 53-102-2004

3Hauenus koddduumenta y npu 0 < r/ t <
<300 onpeaenstoT no ¢dopmysne

y = 0,97 — (0,00025 + 0,95 R,/ E) r/t. (135)

3HaueHUuss KO3(GHUUHUEHTA ¢ ONpPEeNTsIoT Mo
Tabnauue 32.

Ta6nuuwa 32

r/t | 100 | 200 | 300 | 400 } 600 | 800 ) 1000 | 1500 |2500

¢ 10,220,18{0,160,14(0,11{0,090,08 (0,07 10,06

B ciyyae BHEUEHTPEHHOrO CXaTsl mapaieib-
HO O0pa3yiolUM WiN YUCTOrO U3ruba B NUAMET-
PaJIbHOI TJIOCKOCTH MPU KacaTeJIbHbIX HaIpsiKe-
HHUSIX B MECTE HauOONBIIETO MOMEHTA, HE TMPEBbI-
watowmx 3HayeHus 0,07 E (1/r)*2, nanpsixenue o, |
yseanumsaor B (1,1 — 0,1 o5 /o) pasa, rae 65 —
HauMeEHplliee HanpsokeHue (pacTarusamolide Ha-
NPSKEHUS] CYUTATh OTPHULATENbHBIMU).

12.2.2 B tpy6ax, pacCUUTBIBaEMbIX KaK CXa-
ThI€ WJIM BHELIGHTPEHHO CXaTble CTEPXHHM ITPH yC-

nosHo#t rubkoctn A =A\[R, /E 20,65, nomxuo
ObITb BBIIIOJIHEHO YCIOBUE

r/t<nJE/R,. (136)

Takue TpyObl paCCUUTBIBAIOT Ha YCTOMYUBOCTD
B COOTBETCTBUM C TpeGOBaHUAMU pa3aeios § U 10
HE3aBUCUMO OT pacyeTa Ha YCTOMYMBOCTL CTEHOK.
PacueT Ha yCTOHYMBOCTb CTEHOK OeCLIOBHBIX WU
BJIEKTPOCBAPHBIX TPYO He TpedyeTcs, ecnu 3Have-
HUS #/t He TIPEBLILIAIOT NMOJOBHUHBI 3HAYEHUIA,
onpenensembIx o Gopmyne (136).

12.2.3 Uunuuapuyeckas TaHes b, onepras 1o
IBYM 00pasylollinM 1 IBYM QyTaM HarpasisioLlei,
PaBHOMEDHO cxkaTasl BAOJAb O6Gpa3yioliuX, Mpu
B/(r 1) <20 (rae b — LUMPHUHA MAHEIH, U3MEPEHHAST
[0 JyTe Hanpapiswoollei) JOKHA ObITh pacCYUTaHA
Ha YCTOMYMBOCTb KaK [U1aCTMHKA 10 GopMysiam:

MpU pacyeTHOM HanpsikeHUH o < 0,8 Ry

b/t<1,9JE/R ; (137)

TPU PacyeTHOM HaNpsiKeHUH ¢ = R

b/t<37/(JT+500R, /E). (138)

Mpu 0,8 R, <o < Ry Haubosnplilee OTHOLIE-
Hue b/t onpenensorT TMHeHHOM UHTEPNONsUUen.

Ecmu 2/(r 1) > 20, TO naHe b PaCCYUTHIBAIOT
Ha YCTOMYMBOCTh KaK 0DOJIOUKY COMIaCHO Tpebo-
BaHusim 12.2.1.

12.2.4 PacyeT Ha YCTOMYMBOCTbL 3aMKHYTOM Kpy-
rOBOH LMJIMHIPUUYECKO OBON0UKM BpallleHUS TP
MeWCTBUM BHELUHETO PaBHOMEPHOIO AABJICHUSA p

42

H2 GOKOBYIO NOBEPXHOCTH BHINOJHSIOT 110 (op-
Myne
6,/ (o,,¥) < 1, (139)

rhae 6, = pr/t — pacyeTHOE KOJNbIIEBOE HaNpsxe-
Hue B 060JIOUKE;

— KPHUTHYECKOE HaNpsDKeHUe, ofl-
penensieMoe 1o GopMyJiam:

npu 0,5<7/r<10

Oy = O,55E (r/ D) (2/ 1% (140)

0'cr,2

npu [/ rz 20
6., = 0,17E (t/ D% (141

npu 10 < // r < 20 Hanpskenue o, , onpenens-
10T IMHEHHOI MHTEPIOsALMEi.

3neck / — pIMHA UWWIMHIPUYECKON 0OONOYKH.

Ta xe 0bonoyka, HO yKperieHHast KOJbLIEBS:
MU pedpaMu, pacioSIOKCHHBIMU C aroM s = 0,5
MEXIy OCSIMM, JNOJDKHA OBITb pacCUMTaHA Ha yc
TOMYMBOCTH MO dopmynam (139) — (141) ¢ nor-
CTaHOBKO¥ B HUX 3HAa4YeHus s BMeCTO /.

B sToM cnyyae AOMKHO ObITh YAOBAETBOPEH!
yCNOBUE YCTOHYUBOCTH pebpa B CBOEH MAOCKOCTH
KAaK CXaToro CTEPKHsI COracHo TpeGoBaHusM 8.1
npu N = prs u pacyeTHOi AIMHE CTePXKHS /=
= 1,8r; nipu 3TOM B ceyeHuUe pedpa BKIIOYAIOT Y4
cTkM oGonouku wmpunoit 0,651 /E /R, c kax
JOi CTOpOHBI OT OcH pebpa, a YCJIOBHAsI TMOKOCT
CTEPXHS A = A, /Ry / E He momxHa npessiuars 6,5

Ilpu oaHocropoHHeM pebpe KECTKOCTH €ro M-
MEHT MHEPLUN BbIYUCISIOT OTHOCUTENBHO OCH, CO-
BrafaIoLeit ¢ Omekaiiiiel oBepXHOCTHIO 000N0YKH

12.2.5 Pacyer Ha yCTOMYMBOCTD 3AMKHYTOM KpyIO-
BOM UMTUHAPUYECKONU 000M0YKM BPALLICHUS, TTOIBL)
>KEHHOH OAHOBPEMEHHOMY IEMCTBUIO HAIPY30K, YK*
3aHHbIX B 12.2.1 1 12.2.4, BBINOMHSIOT 10 hopmyne

(I/Yc)(cl / cfcr,] + 0 / Gcr,z) < 1: (142)

Ie O, | BBIYUCIAIOT COITIACHO TpeGoBaHusAM 12.1]
u o, , — cornacHo Tpebosanusm 12.2.4.

12.2.6 Pacuer Ha YCTOMYMBOCTb KOHUYECKO
000JI0YKH BpALLCHHUS C YIJIOM KOHYCHOCTH f3 < 60
cxaTtoit cunoit N BIOAbL ocu (pUCyHOK 16), Bh
TIOJIHSIIOT TI0 (hopMyre

N/(N,v) <1, (14}

roe N, — KpuTuyecKasd Cuia, ompenesnsemas i
dopmyre

N, = 6,28t Out T cos?B; (14

30€Ch ! — TONUMHA OOOIOUKHY,
o 3HAYEHUE HAMNPSKEHUS!, BbIYUCIICHH)
corjiacHo TpeGoBaruam 12.2.1 ¢ 3am
HOIl panuyca r paiuycoM r,, DaBHbN

AT

19

r,, = (0,97, + 0,1r,) / cosB. (14
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Pucynox 16 — CxeMa KOHMYECKO#1 00OIOYUKH Bpalie-
HMst oA, AEMCTBUEM MPOJOJABHOrO YCUAKS CXaTHs

12.2.7 PacyeT Ha yCTOMYHMBOCTb KOHMYECKOMH
060/104KM BpauI€HUs MPU NEHCTBMM BHEILHEIO
PaBHOMEPHOTO JTaBNEHUS p Ha GOKOBYIO ITOBEPX-
HOCTb BHIOMHSIIOT MO dopMyJie

0-2/ (Gcr,2yc) s 1’ (]46)

31€Cb G, = pr,, / I — PACYETHOE KOJIbLIEBOE HaTps-
XeHHE B 000J104YKe;

0., — KPUTHYECKOE HAMpsKEHHE,

onpenensiemoe o dbopmyne

Oy = 0,55E (1, /h) (t/1,)%%,  (147)

rae r,, — Damuyc, OmpeneseMblil 1O
dopmyie (145);
h — BBICOTA KOHUYECKOU 06O0-
JT0YKU (MEXDY OCHOBaHMSI-
MHU).

12.2.8 Pacyer Ha yCTOWYUBOCTh KOHMYECKOM
060104KM BpalLiCHUS, MOABEPXKEHHON OIHOBpE-
MEHHOMY JeCTBHIO HArPy30K, YKa3aHHbIX B 12.2.6
1 12.2.7, BhIMONHSAIOT 110 GopMyTie

(1/y) (N/N, + o,/0,,) < 1, (148)

rne 3HadyeHus N, u O, BBIYUCISLOT 11O dopmy-
nam (144) u (147).

12.2.9 Pacuer Ha ycTOMYMBOCTB MOIHOI cde-
puieckoi 000I0YKY (WK €€ CerMeHTa) Ipu »/t <
<750 n nefiCTBMU BHELIHETO pAaBHOMEPHOTO 1aB-
NeHus p, HOPMAJILHOIO K €€ TOBEPXHOCTH, Bbl-
NONHAIT NO hopMyne

o/ (o,n) <1, (149)

me o = pr/(2f) — pacyeTHOE HaTpAXeHUe,;
o, = 0,1 Et/r — kpuTHueCKOe HalpsXKeHHUe,
NPpUHUMAEMOE PAaBHbIM He
Oosiee Ry;
r — panuyc CpeIUHHOI MOBEpX-
HOCTH Chephl.
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13 PACYET DJIEMEHTOB
CTAJIBHBIX KOHCTPYKIIMM
HA YCTAJIOCTb

13.1 OBIIIME INIOJIOXEHUSA PACYETA

13.1.1 Ilpu npoeKTUPOBAHUM CTATBHBIX KOH-
CTPYKLIMHA U UX 3J1IeMEHTOB (0anku KpaHOBBIX My-
Teit, 6aNku paboYMX MJIOINANOK, JIEMEHThl KOH-
CTPYKUMI OYHKEPHBIX U pPa3rpy304HbIX 3CTAKal,
KOHCTPYKIIMU MOJM ABUTATENN W Ap.), HETIOCpel-
CTBEHHO BOCIIDUHUMAIOILUE MHOIOKPATHO Jei-
CTBYIOULIME MOABWIKHBIC, BUOPALIMOHHBIE WU JPY-
rOro BUJa Harpy3ku ¢ KONMYE€CTBOM HUKJIIOB Ha-
rpyxeuuit 103 u 6osee, KOTOpPLIE MOTYT IPUBEC-
TH K SIBJIEHMIO YCTaJIOCTH, YYMUTHIBAIOT TpeGoBa-
HMS K Marepuany, TEXHOJIOTUM M3TrOTOBJIEHMUS,
NPUMEHSSA TaKHe KOHCTPYKTMBHbIE pelUICHUS,
KOTOpbIE HE BHI3BIBAIOT 3HAYUTENILHONH KOHIEHT-
pauMH HAIPSDKEHUH, U NIPOBEPAIOT PACYETOM HA
YCTaJIOCTh.

KonuyectBo UMKIOB HarpyXeHuil npuHHMAa-
IOT IO TEXHOJIOTUYECKUM TpeOOBaHMSIM IKCIUTya-
TalUH.

PacueT KOHCTPYKLMIA Ha yCTIOCTh MPOU3BO-
JSAT Ha JeMCTBUE HArPy30K, YCTaHAB/IMBAaeMbIX CO-
rnacHo Tpebosanusam CHulI 2.01.07.

KoHcTpykimu BBICOKMX COOpYXeHuit (Tumna
Maurt, 6ailleH U T.1.), pOBepseMbIc Ha BETPOBOM
pe3oHaHc cornacHo Tpe6osanmnsm CHull 2.01.07,
TIPOBEPSAIOT PACYETOM Ha YCTAJIOCTb.

13.1.2 Pacyer Ha ycrajocTh NMPOM3BOIAT MO

dbopmyne

O max <1
aRy, (150)

rae o, — Hauboneliee no abConOTHOMY 3HaYe-
HUIO HaMPSKEHUE B PACCYMTHLIBAEMOM
3JIEMEHTE, BHIYUCIEHHOE IO CEYEHUIO
HeTTo 6e3 yyera kKoadduULMeHTa IU-
HaMHUYHOCTU U KOIPDULIKMEHTOB @,
(p[p (Pe’

o — KoathdbuuueHT, YUUTHIBAIOLIMIA KOJIK-
YeCTBO LIMKIIOB HarpyxXeHWit #, NMpU-
HMMAaeMBIit ipu 7 > 3,9 - 106 paBHBIM
o= 0,77 1 BerUCAsIEMBIi TipK /1 < 3,9%
X 10% no dopmynam;

JJisL TPy 3JeMEHTOB | U 2

a = 0,064 (n /1092 — 0,5 (n /10%) + 1,75; (151)
JUIs1 TPYNN 371eMeHToB 3 — 8
a = 0,07 (n /1052 — 0,64 (n/10%) + 2,2; (152)

R, — pacyeTHOE COMpOTUBNEHUE YCTANOCTH,
npuHuMaemoe no taéauue 33 B 3aBu-
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CUMOCTH OT BPEMEHHOTO COTIPOTHBNE-
HUA CTanu R, ¥ Ipynn 3IEMEHTOB KOH-
CTPYKUMIA, TPUBEACHHBIX B MPUIOXKE-
Huu P;
K03 pULIMeHT, onpeaeaseMblii no
Tabauue 34 B 3aBUCUMOCTH OT Hampsi-
KEHHOTO COCTOSIHMS M KO3 hUIIMEH -
Ta aCUMMETPUM HANpSXeHUH p =
=0pnin/ Omax (31€CH O, — HAUMEHb-
uree no abCoNMOTHOMY 3HAYEHMIO Ha-
IpsIXeHUEe B PACCUYUTLIBAEMOM 3Jle-
MEHTe, BBIYMCISEMOE TaK Xe, Kak
O a0 ¥ [IDM TOM X€ 3aTpYXeHUM; IpU
Pa3HO3HAYHBIX HANPAXKEHUAX G, H
O in 3HAYEHHE P MPUHUMAIOT CO 3Ha-
KOM «MHHYC»).

[Tpu pacyete no dopmyine (150) KoNXHO BbI-

noaHATbCA ycaoBue oRy, < R /v,

Taonuua 33

3HayeHue R, npy HOPMATHBHOM 3HAYEHUU
BPEMEHHOTO COMPOTHBACHUSA CTalK

[pynna R,,, H/mm?

3IEMEH-

ToB 420 | €B-420 | C5.440 | C5.520 | Ca. 580
fo 10 440 | 10 520 | no 580 | no 675

1 120 128 132 136 145
100 106 108 110 116

3 JIns Bcex Mapok ctann 90
4 To xe 75
5 » 60
6 » 45
7 » 36
8 » 27
Tadbnwvwua 34
HanpaxeHnoe Koadduiment Dopmynsl s
COCTOsIHNE (DJ'IH ACUMMETpUMN BbIYUCACHUA
) HanpsoxeHwit p | ko3dphuumenta y,
—-1<p<0 2,5
L5-p
Pacraxennc 0<p=<08 2,0
,2-p
0,8 <p<1 1,0
1-p
Cxatue -1<p<i1 2,0
1-p
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13.1.3 CranbHble KOHCTPYKIIMY U MX 3JIEMeH-
Tbl, HEOCPEACTBEHHO BOCMPHHUMAIOLLME HATPY3-
KM ¢ KOJIMYECTBOM LIMKJIOB HArpyXeHuit menee 10°,
NPOEKTUPYIOT C MPUMEHEHUEM TaKHUX KOHCTPYK-
TUBHBIX PEIIEHUI, KOTOPbi€ HE BHI3BIBAIOT 3HAYM-
TENbHOM KOHLUEHTPAUMKM HaNpsDKEHHUH.

13.2 PACYET BAJIOK KPAHOBBIX NYTEN

13.2.1 Pacyer Ha ycTanocTb GaJlOK KPaHOBiX
MyTeil BHIMONHSIOT COrnacHo Tpebosanusm 13.1.1
u 13.1.2 Ha neiicTBHE KPaHOBBIX Harpy3oK, ofpe-
nensembix corsacHo CHulIl 2.01.07. Tlpu stom
npUHUMAIOT o0 = 0,77 fpu KpaHax rpyTI PEXUMOB
pabotbi 7K (B 1ieXax METa/UIyprayeckKux Tpous-
soactB) M 8K mo TOCT 25546 u o = 1,1 — 3
OCTaJIbHbBIX CJly4asiX.

13.2.2 Pacuer Ha yCcTanoCTb BEPXHEN 30HBI CTe-
HOK COCTaBHbIX OaJIOK KPAHOBBIX MYTEH ST Kpa-
HOB rpynn pexumos pabotel 7K (B Lexax Meras-
nyprudeckux nponseoncts) M 8K no F'OCT 25546
BBINIONIHAIOT 110 hopmye

7;— o, s,foi +0,361%, +0,40),., +0,50,) <1,(15)

rae R, — pacyeTHOe COMPOTHBIEHUE YCTANIOCTH,
TMPUHYMAEMOE JUIsl BCEX CTANEI PaBHbIM
COOTBETCTBEHHO JUIS 0AJIOK CO CBAPHbIMA
1 QPUKITUOHHBIMU MOSCHBIMU COCIHHE-
Husmu R, = 75 H/mm2 1 96 H/mMm? i
CXaTo! BEepXHEH 30HBbI CTEHKM (ceue-
HUs B niposieTe 6ankn); R, = 65 H/mw
u 89 H/MM? ana pacTaHyTOH BepxHeil
30Hbl CTEHKHU (OIMOpHbIE CEYEHUs He-
pa3pe3Hbix 6a10K).
3HayeHusT HanpskeHuit B popmyne (153) o
penensitor no gopmynaM 9.3.3 A9 KPaHOBBIX Hi-
rPy30K, IPUHUMAEMEIX B PacyeTe Ha YCTaJIOCTb.

14 IPOEKTUPOBAHUE
CTAJIbHBIX KOHCTPYKIIUI
C YYETOM IIPEXOTBPAIEHUS
XPVIIKOTI'O PA3PYIIEHNS

14.1 TIpy npoeKTUPOBaHUM CTAIBHBIX KOHCT-
PYKUMHA UCKITIOYAIOT BO3MOXHOCTD XPYITKOTO pay
pYILLIeHUsA, BOSHUKAIOIUYIO BCIEACTBHE HeGnaron
PUSITHOTO BJIMSIHUSI COYETAHUS CIEAyIonMxX dak-
TOPOB:

MOHMXEHHON TeMIepaTypsl, Mpu KOTODO
CTajib B 3aBUCUMOCTH OT €€ XMMHYECKOTO COCTAB?,
CTPYKTYPBI ¥ TOJILLMHBI TPOKATA [IEPEXOIUT B XPyTl-
KO€ COCTOSIHUE;

eHCTBUA MOABHXHDIX, NUHAMUYECKUX U BUb-
PaLOHHBIX Harpy3okK;



BBICOKMX MECTHbBIX HATPSKEHUIA, BHI3BAHHBIX
BO3IEHCTBUEM COCPEAOTOUYEHHBIX HArpy30K HIN
repopMaliMii AeTaneil COeAMHEHMs, a TAKXKe OC-
TATOYHBIX HANPSXKEHNI;

Pe3KUX KOHUEHTPATOPOB HaNpsLKeHWi, opH-
EHTHPOBAHHBIX MONEPEK HANPABICHUS AEHCTBUSA
PaCTATMBAIOUIUX HANPSIXKEHUH.

14.2 [Ing npenoTBpallieHUsI XpYIKOro paspy-
WEHHS KOHCTPYKUMIA:

BBIOMPAIOT CTAb COrNACHO TpeboBaHUSIM 6.2;

10 BO3MOXHOCTHA M306eraloT pacrofioxXeHus
CBAPHBIX ILIBOB B 30HAX ACUCTBUN PacTATMBAIOLIKX
HanpsekeHWiA, npeBblwatoumx 0,4 Ry;

NPUHUMAIOT MEPHI IO CHUXEHU IO Hebrarorn-
PHATHOTO BJMSIHUSE KOHLIEHTPALIMU HaMPSXEeH Ui
H HAKIENA, BbI3BAHHbIX KOHCTPYKTUBHLIM pelile-
HMEM UMM BO3HMKAIOHNIUX MPU PA3TUMHBIX TE€X-
HOJOrMYECKUX ornepauusix (mpaska, rubka, ruib-
OTUHHAs pe3Ka, MpOoJaBJMBaHUE OTBEPCTUIl M
T.0L.);

¥30€raioT nepeceyeHuit CBapHbIX LLBOB;

WIS CBapHBIX CTBIKOBBIX COEIHHEHHI MpUMe-
HAI0T BHIBOAHBIE MJIAHKH U (PU3MYECKHE METOIbI
KOHTPOJISI KaYeCTBA LLBOB;

YYMTHIBAIOT, YTO KOHCTPYKLUMUU CO CIUIOLIHOM
CTeHKOH MMEIOT MEHbLUIE KOHLEHTPATOPOB HaNpsi-
XEHUH, 4eM pelIeTYaThie;

B CTBIKaX 3JIEMEHTOB, NePEKPhIBAEMbIX HaK/Ia -
KamH, DIAHTOBbIE LIBbI HE NOBOAST 10 OCU CTHIKA
He MeHee YeM Ha 25 MM C KaXIOi CTOPOHBEI;

NIPUMEHSIOT BO3MOXHO MEHbIUUE TOJIUUHEI
AMEMEHTOB CEYSHUS (OCOOEHHO MIPU FHITBOTUHHOA
pe3ke KPOMOK ¥ MPOAABIMBAHUM OTBEPCTHIA);

(bacoHKH cBsi3eit, BCITIOMOTATebHBIX U APYIUX
BTOPOCTEMEHHBIX 3JIEMEHTOB KDEMAT K PacTaHY-
TEIM 3/IEMEHTAM KOHCTPYKLHUN MO BO3MOXHOCTH
Ha fonrax.

15 MPOEKTUPOBAHUE COETMHEHUH
CTAJIbHBIX KOHCTPYKIINIA

15.1 CBAPHBIE COEIVMHEHUA

15.1.1 ITpu NpOEKTUPOBAHUM CTAIbHBIX KOH-
CTPYKUMI CO CBADHBIMM COEAMHEHUSAMU:

Ha3HaYal0T MUHUMAJILHBIE Pa3sMepbl CBapHBIX
w808 ¢ yyeroM TpeGosanuit 15.1.4—15.1.6, a Tak-
X¢ NPUMEHSIOT MUHHMAJIBHO HEOOXOIMMOe KO-
NMYECTBO PACYETHBIX U KOHCTPYKTUBHBIX CBAPHbBIX
UIBOB;

obecrmeynBaloT CBOOGOAHBIA AOCTYNl K MeCTaM
BBIMONHEHUS CBAPHBIX COEAIMHEHH C Y4ETOM BbIO-
PaHHOTO BMINA U TEXHOJIOTHMU CBapKHU.

15.1.2 OCHOBHBIE THITbI, KOHCTPYKTUBHBIE 3J/1€-
MEHTHl U pa3Mepbl CBAPHBIX COEAUHEHUIN TPUHU-
matot o FTOCT 5264, TOCT 8713, T'OCT 11533,
TOCT 11534, TOCT 14771, TOCT 23518.
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15.1.3 IIpu BbhiGOpE 37€KTPONOB, CBAPOYHOMN
MTPOBOJIOKH M DJIFOCOB YYUTHIBAIOT IPYITITbI KOHCT-
PYKUHI 1 pacyeTHbIe TEMMEPATYPhl, YKa3aHHbIE B
npuaoxenuu .

15.1.4 Ilpu NpoeKTUPOBAHUU CBAPHBIX COEAU-
HEHHI UCKITIOYAI0T BO3MOXHOCTb XPYMKOro pas-
pYLI€HUsT KOHCTPYKUHUU C yyeToM TpeOGoBaHMH
pasnena 14.

15.1.5 Ilpu npoeKTUpPOBaHUM TABPOBBIX U YI-
JIOBBIX CBAPHBIX COeAUHEHU I 3IEMEHTOB CTATBHBIX
KOHCTPYKLIMiI1 C PACTATMBAIOUIMMU HanpspKeHUs -
MU B HalpaBJIEeHUM TOMILUMHBI MPOKATa C LEIBIO
HCKJIIOYEHHUSI BO3MOXHOCTH CJIOMCTOrO paspyle-
HHSI METaJlIa [TOX CBAaPHBIM IIBOM, KaK MPaBUIIO:

TIPUMEHSIIOT CTaIY UISt KOHCTPYKUMIA rpymmnbl 1
COIJIAaCHO MPWIOXeHUIO B ¢ npenenom tekyuectu
10 375 H/MM?2, a Takxke CTajM C rapaHTHPOBaH-
HBIMU MEXaHUYECKHMMU CBOMCTBAMHM B HampabJie-
HUM TOJILMHBI MPOKATa COMJIACHO TPEeGOBAHHUAM
I'OCT 28870;

MIPUMEHSIIOT CBAPOYHBIE MAaTepUaBl C ITOHU-
JKEHHOU MPOYHOCTHIO U MOBBILICHHOK MIACTUY-
HOCTBIO; UCIIONB3YIOT TEXHOJIOTMYECKHE IPHEMbI
CBapKH, HallpaBJIeHHbie HA CHIDKEHHE OCTATOYHbIX
CBapOYHBIX HANPSXEHUIT, HE IPMMEHSIOT IIOPOLI-
KOBYIO MPOBOJIOKY;

33aMEHSIOT YIVIOBBIE COCAMHEHUS TaBPOBLIMU,
a B IocyieIHUX 00€CIeYUBaAIOT OTHOLUIECHHE HHPH-
HbI CBECa K TOJIIMHE JIEMEHTOB HE MEHee 1; Npu-
MEHSIOT pa3ie/IKi KPOMOK, 06ecieYMBarOLLHe CHU-
XeHue o0beMa HAIUIaBlIeHHOro MeTalia.

15.1.6 CBapHble CTHIKOBbIE COCMMHEHUS JIMC-
TOBBIX JieTaNlell, KaK IPaBWIO, IPOEKTUPYIOT Mpsi-
MBIMM C ITOJHBIM IIPOBAPOM U C MPUMEHEHUEM
BBIBOJHBIX TUIAHOK. B MOHTaXXHBIX YCJIOBUSX JAOITYC-
KaeTcsi OMHOCTOPOHHSASA CBapKa C NOABAapKOH Kop-
HS ¥ CBapKa Ha ocTalolleiics cTanpbHOM moaknanxe.

15.1.7 Pa3Mephb! CBapHBIX YITIOBBIX LUIBOB M KOH~
CTPYKUUSA COEAVHEHUS MOMXKHBI YAOBAETBOPSATH
CIENYIOIUM TPeOOBAHUSIM:

a) KaTeT yIJIOBOTO 1iIBa k; He NOMKeH NpeBbi-
wate 1,27, rae ¢ — HauMeHbIIas U3 TOJMIIMH CBa-
PHBaEMBIX 3JIEMEHTOB; KATeT IlIBa, HaJIOXEHHOIrO
Ha 3aKpymJIEHHYI0 KPOMKY (DacOHHOTo MpokaTa
TONIMHOM #, KaK IPaBWIO, HE NOJXKEH MpPEBbI-
uars 0,91

6) xareT yrjnoBoro Iisa kfnomxeﬂ YIIOBJIETBO~
PATH TpeGOBaHMUSM pacyeTa ¥ ObITh, KaK MPaBuJIo,
He MeHblle YKa3aHHOro B Tabnuue 35; KaTer 11Ba
B TABPOBOM JIBYCTOPOHHEM, a4 TAKXKE B HAXJIECTOY~
HOM M YIJIOBOM COEIMHEHMSIX AOMYyCKaeTcs TIpH-~
HUMAaTh MEHBILIE YKa3aHHOTO B TabsMie 35, HO He
MeHee 4 MM, IpPU 3TOM pasMephbl IIBa JOJIXKHBI
0o6ecTeYnBaTh HECYLIYIO CITOCOOHOCTh, ONMpeNessi~
€MYIO PACYETOM, U NOMOJHUTENLHBIM KOHTPOJIEM
IIOJIKHO OBITh YCTAHOBIEHO OTCYTCTBUE NC(PEKTOB,
B TOM YMCJIe TEXHONOTMYECKUX TPEILHH;
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B) pacyeTHas JUIMHA YIJIOBOrO WIBA JIOJDKHA
OBITb He MeHee 4kfn He MeHee 40 MM;

I) pacyeTHasi JyiMHA (QJIAHTOBOrO 1IBa IOJKHA
ObiTh He Oonee 85 Bfkf, 32 UCKJIIOYEHUEM LIBOB, B
KOTOPBIX YCUJIUE NEHCTBYET HA BCEM TPOTSKEHUU
wBa (3nech B, — KOIGPULUMEHT, MPUHUMAEMBII
cornacHo tabnuue 36);

1) pa3Mep HaxJeCTKU AOJXKEH ObITh HE MeHee
MATH TOJLIMH Haubonee TOHKOTO U3 CBapUBaeMbIX
3JIEMEHTOB;

€) COOTHOILUECHHUE pa3sMEpPOB KaTeTOB YIJIOBbIX
IUBOB NMPUHUMAIOT, Kak npasuio, 1:1; npu pas-

HBIX TOJILIMHAX CBAPUBAEMBIX DJIEMEHTOB AOMYC-
KaeTcsl NPMHUMATH LIBbI C HEPABHBIMUA KaTeTaMi,
NpY 3TOM KarTeThl, NPUMBIKAIOLUME K 00ee TOH-
KOMY TUOO0 K §0Jiee TOACTOMY 3JAEMEHTY, AOJXHk
YOOBJETBOPSTE TPeOOBAHUSAM COOTBETCTBEHHO
15.1.7,a nn6o 15.1.7,6;

K) YIJIOBbIE LIBBI BBITOJIHAIOT C TUIABHBIM Tiepe:
XO[IOM K OCHOBHOMY META/UTYy B KOHCTPYKLIMSIX, BO3
BOAMMbIX B pallOHAaX C pacUETHBIMM TeMITEpaTypami
HIOke MUHYC 45 °C, a TakkKe B CITydasiX, Koraa I
HBII niepexox 00eCTIeYMBAET [TOBBIILEHWE PACYETHE:
FO COINPOTUBJIEHUS YCTATOCTH CBaPHEIX COSAMHEHMI,

Taonuma 35
MuHMMaIBHBIR KaTeT LiBa k, MM, Tipu TonIMHE Gonee |
Bun Bun Tpegen TeKydecTH TOJICTOTO U3 CBapUBaeMBIX IMEMEHTOB f, MM
COenMHEHNS CBapKy cram, H/mm? 4—5 | 6—10 | 11—16 | 17—22 | 23—32 | 33—40 | 418
Tasposoe: Pyunas ay- o 285 4 4 4 5 5 6 6
¢ ABYCTOPOHHHMHU |ropas Cs. 285 no 390 4 5 6 7 8 9 10
YIJIOBBIMH 1LIBaMH
» 390 » 590 5 6 7 8 9 10 12
HaxJIECTOYHOE ¥ yr- | Mexanusu- Jo 285 3 4 4 5 5 6 6 |
n0BOE pOBaHHas Cs. 285 no 390 3 4 5 6 7 8 9 |
» 390 » 590 4 5 6 7 8 9 10
TaspoBoe ¢ 0JHOCTOPOH- | Pyunas my- o 375 5 6 7 8 9 10 12
HMMH YIIOBBIMM LIBaMM | rOBas
Mexamay- » 375 4 5 6 7 8 9 | 10
poBaHHas

Mpumeuauuns

1 B KOHCTpYKIMAX M3 CTaMH ¢ NPCAENOM TeKyueCTH cBbitie 590 H/MM2, a Takxe u3 Bcex cTajedl NpH TOMUMHE 3JIeMEHT0P
6onee 80 MM MUHMMAaNbLHBIA KaTeT LIBOB APMHKUMAIOT MO CnNCUMaJIbHbIM TEXHHYECKUM YCITIOBUSAM.

2 B KOHCTpYKUMSX TpYINMbl 4 MUHUMAIbHBIN KareT OBHOCTOPOHHMX YIJIOBBIX IMBOB YMEHBLIAOT HA 1 MM [pM TOMIMKE
CBapMBaeMBIX 2JIeMEHTOB 1o 40 MM M Ha 2 MM — NIpY TOMILMHE 3JIEMEHTOB CBbilte 40 MM.

TaGnanuua 36

3HayeHnd xoaddueHToB Bfu .
Bun cBapku npu amameTpe CBapouHOi [Tonoxenne wpa Koadpu- | MPH HOPMATBLHBIX PEXKUMAX CBapKi
MPOBOJIOKU d, MM UHACHT M KaTeTax IBOB, MM
3-8 9—12 | 14—16| cB.16
ABTOMarnyeckas npu d =3 — 5 B nogouky Bf 1,1 0,7
B, 1,15 1,0
Hyxnee Bf 1,1 0,9 0,7
B, 1,15 1,05 1,0
ApTOMaTUYECKasA M MeXaHU3MpoBaHHas | B nomouky Bf 0,9 0.8 0,7
npud=1,4 -2
P B, 1,05 1,0
HuxHee, ropu3oHTa b- ?f 0,9 0,8 0,7
HOE, BEpPTHUKaJIbHOE
P B, 1,05 1,0
PyuHag, MexaHKH31poOBaHHas IIPOBONOKOI | B NIOAOYKY B ; 0.7
crutoiHoro ceyenusd npu d < 1,4 wnu
NOPOLLKOBOH NPOBOOKO# Hipkhee, ropr3oHTansHoOE, B, 1.0
BEPTUKAILHOE, [IOTONOYHOE
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15.1.8 [Ins1 yrmoBeIX IIBOB, pa3MepPE! KOTOPHIX
YCTAHOBJICHBI B COOTBETCTBUHM C DacyeToM, IJIs
3MEMEHTOB M3 CTAIM C MPEAEIOM TEKYYeCTH IO
285 H/MM? cnenyeT, xak IpaBUIO, MPUMEHATh
3MEKTPONHBIE MATEPUAIIBI, YAOBACTBOPSIOIIME YC-
nosuam: R, > sz [Py MEXAaHU3UPOBAHHOU CBap-
keu L1 R_< was R,.B./ ﬁf NpH PYYHOM CBap-
Ke, a JUI 3JIEMEHTOB U3 CTANU C IMPEIesIOM TEKY-
yectu cBbIlie 285 H/MM?2 10MycKaeTcss mpUMEHATh
3NEKTPOAHBIC MATCPUAIbI, YIOBAETBOPAIOLIUE YC-
noso R, < R <R, B /B (3mech B u B, —
k03P HULIMEHTDI, 3aBUCSIIIME OT TEXHOMOTUU CBap-
KM M KaTeTa 1UBa Y OIpeaeisieMble IO Tabauue
36).

15.1.9 OnHoCTOpOHHHE YIJIOBbIE HIBHI B TaB-
POBBIX COEIMHEHMSIX IJIEMEHTOB U3 CTAIM C Mipe-
fenom Tekydectu a0 375 H/mm?2, Kak npasuio,
NPUMEHSIIOT B KOHCTPYKLHMSAX, IKCIUIYaTUPYEMbIX
B HEarpecCUBHOW WM €1ab0arpecCMBHOM cpene
(knaccudpmkanus mo CHull 2.03.11) B ortamiu-
BaeMBIX [TOMELLICHUSIX, KPOME KOHCTPYKIIMIi B 31a-
HUAX U COOPYKEHUSIX, OTHOCALUUXCS K 1 ypoBHIO
OTBETCTBEHHOCTH, BO3BOJAUMBIX B pailoHax ¢ cei-
CMUYHOCTBIO 8 6aJ/UTOB U BhILLE, B PaifOHAaX ¢ pac-
YETHOW TeMIepaTypoit HuXKe MUHYC 45 °C, a Tak-
Xe KOHCTpYKUMH rpymn 1, 2, 3 B 3IaHUAX C Kpa-
Hamu pexnmoB pabotel 7K (B 1exax MeTajulypru-
YeCKMX NMPOU3BOACTB) U 8K:

g TIPUKPETIJICHUS IIPOMEXYTOUHBIX pebep
XECTKOCTH U AuacdparM — B KOHCTPYKUHMSIX BCEX
TPyNI, KpOMe KOHCTPYKIIMI Ipynmsl 1, paccuu-
TBIBAEMBIX Ha YCTAJNOCTb;

JUIS TIOSICHBIX LIIBOB CBApHBIX IBYTaBPOB — B
KOHCTPYKUMSIX Tpyrn 2 U 3, kpoMe banok c yc-

J0BHOM TMOKOCTBIO CTEHKU A, > 6«/Ry /Sy, Tipu

TO/IUWHE CTEHKH f, B KOJIOHHAX U CTOMKAX 10 12 MM
u B bankax g0 10 MM, NpH BBINOJTHEHUU LUBOB
MEeXaHU3MPOBAHHOW CBApKOW C KATEeTOM 1I1Ba K, >
20,81“/Bfu ¢ yyetoMm tpeGoBaHuit 16.3.3 u 16.5.5;

ANf BCeX KOHCTPYKTUBHBIX JJIEMEHTOB — B
KOHCTPYKLIMSIX TPYIIITHI 4.

OnHOCTOPOHHUE YIJIOBBIE LUBLI HE ITPUMEHSI-
10T B COENMHEHUAX, BOCNPUHUMAIOIIMUX U3THOAI0-
1He MOMEHTB! OTHOCUTEJIBHO MPOJAONBLHOH OCH
WBA.

KareTbl 01HOCTOPOHHMX 1LIBOB IPUHUMAIOT MO
pacyeTy, HO HE MEHee yKa3aHHBIX B Tabauiie 35.

15.1.10 [TpeppIBUCTDIE YIJIOBBIE CBAPHbIE NIBbI
JNIONYCKAETCS MPUMEHSITD IIPY CTaTMYECKOM Harpy3-
ke Mpy M3OLITOYHON Hecylleil CIoCOOHOCTH He-
NPEPLIBHOrO LIBA MMUHMMAJILHOTO pa3Mepa s
COEMHEHUI B KOHCTPYKLIMSIX TPYINbI 4, a TakoKe
B KOHCTPYKUMSX IPYINbl 3, PEKOHCTPYUPYEMBIX B
paifoHaX, KpPOME KMeEIOIMX PACUETHYIO Temilepa-
TYpy Huxe MUHYC 45 °C, ¥ 3KCIUlyaTUpyeMBIX B
HearpecCHBHbBIX MU c1ab0arpecCUBHBIX CPEAax.
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Pa3smepr! CBapHOTO 11IBa JOJDKHBI COOTBETCTBO-
BaTh TpeGoBaHusM 15.1.7.

PaccrosiHue s MeXay y4acTKaMy CBapHbBIX LLBOB
(pucynok 17), KaK npaBUio, He AOJKHO IPEBBI-
IIATh OAHOrO U3 3HaveHuit: 200 mm, 127, B cxa-
TOM 3jieMeHTe (7, — TOJUIMHA CAMOIO TOHKOIO
M3 COEAMHSEMbIX 3NIEMEHTOB), 16f . B pacTsHy-
TOM djIeMeHTe. B KOHCTPYKLUSIX TPYIINbI 4 paccTo-
SIHUE § ZOMycKaeTcs yBenuyuTh Ha 50 %.

lelsllwls;[lw,
1

6 7—' 2-2

L )

2

a — B HaXJIECTOYHOM COCAMHEHMM; 6 — B TABPOBOM COCIMHEHUH

€

Pucynox 17 — CxeMa NpepbIBUCTBIX YIIOBBIX CBAPHBIX LLIBOB

ITpy HaTOXEHUU IPEPBLIBUCTOrO HIBa Mpeayc-
MaTPHBAIOT 1II0B IO KOHLIAM COEAUHSIEMBIX YaCTCiA
3JIEMEHTOB; JUIMHA [, 3TOrO 11IBa B 3JIeMEHTaX CO-
CTaBHOIO CEYEHMs] U3 IUIACTUH OO/DKHA OBITH He
meHee 0,75b, tne b — wmpuHa Gonee y3KOi U3
COEIUHSIEMBIX IUIACTUH.

15.1.11 YrnoBbie CBApHBIE LIBBI, PACITONIOXEH-
HBIE 10 MEPUMETPY OTBEPCTHH WIM NpoOpe3eH,
JIOMYCKAETCs MPUMEHSATh B HaXJIECTOYHBIX COeAM-
HEHUSX B Cayyasix, npeaycMorpeHHsIx 15.1.10, nis
nepeaayy yCHIMil B IJIOCKOCTH HAXJIECTKH, Ipe-
NOTBpaILleHUs MOTEepU YCTOWYMBOCTU 3JIEMEHTOB
HaXJIECTKU MJIM KOHCTPYKTUBHBIX COeIUHEHU 31e-
MEHTOB.

15.1.12 TlpoGouHble LUBbI, 3AMOJTHAIOLINE Ha-
TUIARJIEHHbIM METAJUIOM BCIO IJIOLLAAb KPYIJIbIX WIH
LIEJIeBbIX OTBEPCTHIA, HOMYCKAETCA MPUMEHSTH B
HAXJIECTOYHBIX COCAMHEHHMAX B CIy4yasx, mpeayc-
MOTpeHHbIX 15.1.10, TOnbKO Wisi NpeAOTBpaLLEeHHUS
[IOTEPU YCTOMYMBOCTH JIEMEHTOB HAXJIECTKH WIH
IUTs1 KOHCTPYKTUBHBIX COEANHEHUI 3NEMEHTOB.

Tonumua NpobGOYHOro 1Ba J0MXHA ObITh: He
MEHee TOJILUMHEI 7 MPOCBEPJAEHHOIO MM Mpope-
3aHHOTO 3JIEMEHTA, HO He Gonee 16 MM, He MeHee
0,1 nanuubl npopesu nub6o sHavyeHuit 0,454 unu
0,45b (rae d u b — nuameTp OTBEPCTUS U 1IMPHUHA
rpopesu, paBHble d>t+8 MM U b2 1+ 8 MM).

47



CII 53-102-2004

PaccTositnne mexny 1eHTpaMy OTBEPCTHIN Miu
NPOAOJILHBIMU OCSIMU MPOpe3eil NONXKHO OBIThH He
MeHee 4d vnu 45b.

15.1.13 HpumeHeHHEe KOMOMHUPOBAHHBIX CO-
EAMHEHHIT, B KOTOPbIX YaCTb CIBUTAIOIIETO YCH-
JUst BOCTIPpUHUMACTCS PPUKUMOHHBIM COeTUHE~
HHUEM, a 4aCThb — CBapHBIMM 1IBAMH, JOMyCKa-
€TCsI [1PU YCIIOBUU, YTO CBApKa NOJXKHA OBITh BbI-
MOJIHEHA TOCAE¢ OKOHYATENBbHON 3aTAXKU 60JI-
TOB.

Pacnpepenenue yeunusi Mexmy GpUKIIMOHHbI-
MH Y CBAPHBIMY COCAUHEHUSMHU JOIYCKAETCS NP -
HMMATb NPOMNOPLUOHANBEHO UX HECYIIUM CI0CO0-
HOCTSIM JIM6O NpUHHUMATh, YTO PPUKILIUOHHOE CO-
eAMHEHUE BOCIIPHHUMAET YCHUJIUE OT NOCTOTHHON
Harpy3ku, a cBapHoe — OT BpeMeHHoM. [IpumeHe-
HUE ApYrux OONTOBBIX COEAUHEHUIH B KOMOGUHUPO-
BaHHBIX COSTMHEHUSX He JOIMYyCKaeTCs.

15.1.14 Pacuer cBapHBIX CTHIKOBBIX COeqUHE-
HUI Opu JeiCTBHY 0CeBON CHIsl N, poxoadiieit
Yyepe3 LEHTP TsLKECTH COSNMHEHMsI, BBIMIOJIHSIOT
no gopmyne

N/ (tl,R,v) S 1, (154)

roe ¢ — HauMEHbLIAA U3 TONIUH COSANHIEMbBIX
3JIEMEHTOB;
l, — pacyeTHas ITMHA 1BA, paBHAA MOAHON
€ro JJIMHE, YMEHbIIEHHOW Ha 27, Wi
MOJIHOW €ro MJIUHE, €CIM KOHLbI 1iBa
BbIBEJICHBI 3a MTpeeNbl CTHIKA.

Tlpu pacyeTe cBapHBIX CTHIKOBBIX COSAMHEHMIM
3JIEMEHTOB M3 CTalM C OTHOWIEHHeM R /fy, > Ry,
3KCIUTyaTallksl KOTOPBIX BO3MOXHA U I10CJIe AOC-
THXEHMS METALIOM MpPEAea TEKyJ4eCTH, a TaKxe
U3 CTajlM C [IPEAEIOM TeKY4eCTH R > 440 H/mm?
B dopmyne (154) smecto R, HpHHI/IMalOT
LA

PacyeT CBapHBIX CTHIKOBBIX COEAUHEHUN BbI-
TIOJIHATHL He TpeOyeTcs IIpU NPUMEHEeHUH CBapoy-
HBIX MaTepUaJIOB COTNACHO NpwioxkeHuto I, momn-
HOM IPOBAape COeAUHSEMBIX 3JIEMEHTOB U (DU3U-
YeCKOM KOHTPOJIE KayecTBa COSNMMHEHUN NP pa-
CTSKEHUU.

15.1.15 CBapHble CTHIKOBbIE COETUHEHYS, Bbl-
nonHeHHble 6e3 Hr3nyecKoro KOHTPOJISE KauecTsa,
[pyd OJHOBPEMEHHOM AEHCTBUM B OHHOM H TOM
e CeYeHMH IIBA HOPMAIbHBIX O, M O, U Kaca-
TEJIbHDBIX T, HANPSKEHUI MPOBEPSIOT MO Popmy-
e (38), IpyHUMas B Hel:

Oy = O O, = Oy Ty, = Ty R, =R,

15.1.16 PacyeT cBapHOro COEMMHEHUS C YITIO-
BBIMU LiBaMHM, TIpU ASHCTBUU CUJIBI NN, MpoOXous-
Uieit yepe3 LEHTP TIXKECTH COeNUHEHUs, BHINOJI-
HSIIOT Ha cpe3 (YCNOBHbBIH) MO OAHOMY M3 ABYX
ceyeHUil (pucyHoK 18) mo dopmynam:
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_BsRy
P10 458 R,,

N

110 MeTauTy IwBa m <l (155)

BrRy

DM 5 45B.R,, !

[0 METaLTy IpaHuiibl CIUIABIACHUA

N

N <

Bk, 1, R, Y. (156)
rae lw — pac4YeTHad IV1MHA IIBOB B CBaPHOM

COEJMHEHUU, paBHasi CyMMapHoi
JJIAHE BCEX €r0 YYacTKOB 3a Bbl-
YeTOM N0 1 CM Ha Kax/10M Herpe-
PLIBHOM y4aCTKE 1LBa;

By B, — xoachduumenTs!, npUHUMAEMSE
o Tabnuue 36.

7.}

I — no Metamty wiBa; 2 — MO META/UTY TPAHKLbE CIIABAEH

Pucynox 18 — CxeMbl pacyeTHBIX CEYEHWIl CBApHON
COCIMHEHUA ¢ YIJIOBLIM LIBOM

15.1.17 Pacyet cBapHbIX COeAMHEHHU C Y-
BBIMM IIBAMM TpH AeicTBUU MOMEHTa M B mioc-
KOCTH, TIEPNEHAUKYJSPHON IIOCKOCTH PACTIONo-
KEHMSI 1UBOB, BHITTOJHAIOT Ha cpe3 (YCIOBHBI)
110 OQHOMY U3 OBYX CedeHuMit (pUCyHOK 18) m
dopmynam:

[0 METaJIly LIBa

M/ (WR) S s (150

M0 MCTaJly TPAaHUIIBI CIUIABACHUS
M/ (WR,1) <, (159

rae qu Wz — MOMEHTHI COTTPOTUBNEHUSI pacyer
HBIX CEYEHHH CBAPHOIO COEAMHE:
HHUS 10 METAJUIY 1UBa U 1O MeTak
JIy TPAHUILI CIUIABJIEHUS COOTBET-

CTBEHHO.
15.1.18 Pacuer cBapHOro COEAMHEHU C Yo
BBIMH IIBaMM HPHU AECTBUM MOMeHTa M B ruioc



KOCTH PacIlONOXEHMST ITUX LUBOB BBHINTOJHSIOT Ha
cpe3 (YCIIOBHBIM) IO OAHOMY M3 JBYX CEUEHUM
(pucyHok 18) mo opmynam:

110 METa/UTy LUBa

M\/x2 +? <

(Iﬁc-i-lﬁ,)waYc —I; (159)

10 METAJLTy I'paHMIIbI CIJIABJICHUSL

M\/x2 + y2

—t— = <]
(T + Ty)Ror¥s (160)

e X Yy — KOOPAMHATHI TOYKH CBAPHOTO COEAM-
HeHus1, HauOonee ynajieHHOH OT
LHEHTpA TAXCCTH o PpaCyYcTHOro CC-
YEHHUS 3TOrO COECAUHEHUs (PUCYHOK
19);

[ﬁt, [fy — MOMEHThI UHEPLHUH PACYETHOTO Ce-
YeHHsI CBAPHOrO COCTUHEHUS 110 Me-
TaJTy LIBA OTHOCUTEILHO €r0 IJIaB-

HBIX OCEU X — XUy — ),
I — TO Xe, MO METAJUTYy TPAHUIIBI CIUIaB-

JICHUA.

|
[
=

Pucynox 19 — PacyeTHast cxema CBapHOTO COENMHEHUS

15.1.19 ITpu pacuyere CBapHOrO COENMHEHUS C
YIMOBHIMM IIBAMKM Ha OJHOBPEMEHHOE [eiicTBUE
npononbHoit N u nomepeyHoit ¥ cun u Momenta M
(pucyHOK 19) ZOJKHBI ObITH BBIIONIHEHBI YCIOBUS:

rf/ (wayc) <lur,/ (szyc) <1, (161)

e 1,1 T, — HAMPSKCHHs B TOYKE PACUETHOTO Ce-
YEHHS CBAPHOIO COEIUHEHUs 110 Me-
Taly UIBa U MO METAUTY PAHUIIBI

CII 53-102-2004

CIUIABJIEHHMS COOTBETCTBEHHO, OIpe-
nensieMblie no Gopmyite

r=\[(rN + )+ (1 1)t (162)

15.1.20 HaxnecToyHble COEAMHEHHST IIEMEH-
TOB TOJIMHON IO 4 MM JIOITYCKAETCS OCYLUECTB-
JISTh TOYEYHBIM IUBOM AYTOBOIl CBApKOi CKBO3HBIM
TMPOMUIABJIEHUEM; ITPH 3TOM HECYLLYIO CIIOCOOHOCTh
ONHOM TOYKM INPUHUMAIOT paBHOM MeHbLUEMY U3
IBYX MPEeACABHBIX 3HAYEHHIA:

npu cpese

N, =0,28 dszun; (163)

NIpU BBIPbIBE
N,=BdtR,, (164)

rie d — AuaMeTp TOYEYHOTO 1IBa B IUIOCKOCTH
COeIMHAEMBIX JIEMEHTOB, IIPUHUMAE-
Mblit no F'OCT 14776; apu npuMeHe-
HUHU criocoba cBapKH, HE MPERyCMOT-
pentoro F'OCT 14776, 3nauenve d cie-
JyeT COIJIaCOBbIBATh U NPHUHUMATH B
YCTAHOBJIEHHOM IMOPSIKE;

B = 1,1 npu cBapke 3JIeMEHTOB DaBHOH TOJI-
IIHAHBI;
B = 1,9 mpu cBapke 3/1eMEHTOB C Pa3HbIMU

TONMMHAMY, OTIMYAIOLIMMUCSA B ABA
u 6osiee pa3a (IpH MEHBLIEM OTIMYHAHA
B TOJILIMHAX 3HAYeHHE [} TIPUHUMAIOT
110 UHTEPIIONSIUM);

! — MeHbIIAas U3 TOMUMH CBAPUBAEMBIX 2J1€-
MEHTOB.

15.2 BOJTOBBIE COENMHEHNA

15.2.1 [in1s1 60NTOBLIX COEAMHEHUI 3NIEMEHTOB
CTaJIbHBIX KOHCTPYKLUMHA MPUMEHSIOT OONTH CO-
r1acHo npunoxenuio I

15.2.2 bonTtei pazMeLaoT coriacHo Tpebosa-
HUSAM TaGauubl 37, IpU 3TOM B CThIKAX U B y3Jax
Ha MUHUMAIbHbBIX PACCTOSHHSIX, @ COCAMHUTENb-
Hble KOHCTPYKTUBHBIE OOJNTHI, KaK MPaBWIO, Ha
MaKCHMAaJIbHBIX pacCTOSTHUSIX.

ITpu npukperieHUU Yrojika OJHOU MONAKOMH
OonTamu, pa3MmelllaeMbIMU B LIAXMAaTHOM MOpPSA-
Ke, oTBepcTve, Haubosee ylajJleHHOE OT ero KOH-
11a, pa3MeILaloT Ha pUCKe, bauxaiuieil K o0yLuKy.

JlonyckaeTcsi KpernuTh 3/1eMEHTbl OTHUM OOJITOM.

15.2.3 bonaTel KJ1acca TOYHOCTU A NPUMEHSIIOT
JUTSL COEIMHEHU M, B KOTOPBIX OTBEPCTUS IPOCBEP-
JIEHbI HA NPOEKTHEBIN [uaMeTp B COOPaHHBIX 3Jie-
MeHTax JInb0o Mo KOHAYKTOpaM B OTAEIBHBIX 3Jie-
MEHTaX W JETalsIX, OO MPOCBEPJEHb! WIU Mpo-
JaBJICHb! HA MEHBLUMHA JUaMeTp B OTAENbHBIX Je-
TasIX C IMOCAEAYIOLIEH PACCBEPJOBKOM IO [TPOEK-
THOIO AMaMeTpa B COOPAaHHBIX 3JIEMEHTaX.
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Ta6onuuoa 37

Ne XapaKTepuCTHKa PacCTOSHMSL M Mpelieia TeKyYecTH PaccTosnue
n.J. COCAUHACMBIX 3JICMCHTOB fpy pasMEeLicHUHN 60;1T0B
1 | PaccrosHue mexay LeHTpaMu OTBEpPCTHH ISl 60NTOB B TI0OOM HafpaBJICHUU:
MHUHHUMAaTbHOE:
npu I;(” < 375 H/mm? Ot 2d 10 2,5d
2
npu R, > 375 H/mMm 3d
MaKCHUMaJbHOE B KpaftHUX psaax MpH OTCYTCTBUM OKAMMIISIOLMX YIOJIKOB IIPH 8d vnm 12¢
PACTSDKEHHUM U CXATHM
MaKCUMAaJIbHOE B CPENHUX psfaX, a TAKXKE B KpailHUX psaax Mpy HANMYHUH
OKauMIIAIOLUMX YIOJNKOB:
MpU pacTSXEHUH 16d vnn 24t
MpU CXATHU 12d unu 18t
2 {PaccrosiHuc OT LEHTpa OTBEPCTHS 41 GONTa A0 Kpast INEMEHTA
MUWHHMAaJIbHOE BAOJb YCHIIHS:
npu R, < 375 H/Mm? Or 1,5d a0 2d
2
npu R, > 375 H/MM 2,5d
TO Xe€, IOMePeK YCHIHUS:
MpH 0OPE3HBIX KPOMKAX 1,54
MIpY IPOKATHBIX KPOMKaX 1,2d
MaKCHUMAaJILHOE 4d vnm 8t
MHUHUMaJIbHOE BO (PPUKLIMOHHOM COCAMHEHUM INPH Ai000H KpoMKe U JI0O0M 1,3d
HAMpaBICHUN YCHIIUs |
3 | PaccTosiHue, MaKCMMATBLHOE MEXIY LICHTPaMU OTBEPCTHUIA BIOb yCUITHS I 6on- u+1,5d |
TOB, Pa3MellaeMbIX B IIIAXMATHOM IMOPSIKE ]

Obo3navenus, npunsmoie ¢ mabauue 37:

d — RUAMETp OTBEpPCTUS LA 6oTa;
! — TONMWMHA HaubGonee TOHKOro HapyXHoro 2JIEMCHTA,

lIipuMeyaHus

YeM JOJIKHO ObiTh YKa3aHO B NIPOEKTE.

U — paccTOSHUE MOMEPEK YCUIMSI MEXIY psilaMy OTBEPCTHIA.

1 namerp oTBEpCTUH MPUHUMAIOT: A1S HONTOB KNIacca TOYHOCTH A d = d,; st 60n1TOB KiaccoB TOYHOCTH B 1 C B KOHCTpYK-
uusx onop BJI, OPY u KC d = d, + 1 MM, B OCTalbHBIX ClAyyasx — 4 = d, + 3 Mm.

2 B 01HOGONTOBBIX COEAMHEHUSIX SJIEMEHTOB PElleTKH (PACKOCOB K PACIIOPOK), KPOME MOCTOSTHHO PaGOTAIOUIMX Ha PacTixe
HMe, NpY TOMLMHE 3MEMEHTA IO 6 MM M3 CTaM ¢ TpeneioM TeKydecTtu a0 375 H/MM? paccTosiHUe OT Kpast 21€MEHTA 1O LIeHTp
OTBEPCTUSA BOOJIb YCUJIMA JoiycKaeTcsi npuHUMaTh 1,35d 6e3 nonycka B CTOPOHY YMEHBILIEHHAS! TP U3TOTOBJICHUU 3JIEMEHTOB, 0

3 Hpu Pa3MEUICHUN OONITOB B 1IAXMAaTHOM MOPSIIKE HAa PacCTOSIHMHU, HE MEHEe YKa3aHHOTO B MO3MLIHU 3, ceyeHUE INIeMeHn
An Oonpene/isgloT ¢ Y4eTOM ocnableHus ero OTBEPCTUSIMU, PAaclONOXEHHBIMY B OJHOM CEYCHMH HONEPEK YCWINSA (He no 3Ur3an)

BonTel knaccoB TouHoctu B u C B MHOro601TO-
BBIX COEINMHEHUSAX MNPUMEHSIOT WISl KOHCTPYKLIMMA
W3 CTAJIU C IPENesioM TeKydecTu a0 375 H/mm?,

B coenuHeHusx, rae 60aTel paboTaroT IpeuMy-
LIECTBEHHO Ha pacTspkeHUe, KaK IMpaBuiio, IpU-
MEHSIIOT 601THl KJaccoB ToYHOCTU B u C wnu Bol-
COKOIIPOYHBIE.

15.2.4 bontel, uMeOLLKXE 110 AMTNHE HEHape-
3aHHOI YacTH yYaCTKM € Pa3/IUMYHBIMU AUaMeTpa-
MM, He NPUMEHSIOT B COCOMHEHHUAX, B KOTOPHIX
3Tu 60aTHl paboTalOT HA CPe3.

15.2.5 Pe3bba 6oj1Ta, BOCIIPHHUMAIOLLIETO CIBU-
rarouiee ycujiue, B 3JIeMEHTaX CTPYKTYPHBIX KOH-
CTpYKUMM, OTNOp JUHUMA dIEeKTpollepesayd U OT-
KPBITBIX paclpeacaUTebHbLIX YCTPOHUCTB, 8 TAKXKE
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B COEIMHEHUSIX TP TONMILMHE HAPYXHOTO 3JICMEHT
0 8 MM JOJIKHA HAXOJAUTHCSI BHE IAKETa COeMH:
HSEMBIX 31€MEHTOB; B OCTAJIBHBIX CIY4asaX Pe3bl
0onta He MOKHA BXOAUTh BIJIyOb OTBepCTHA 60
Jiee YyeM Ha IOJIOBHHY TOJINUHBI KPAalHETO 31t
MEHTa CO CTOPOHBI TAK¥ WIM CBBILIE 5 MM.

15.2.6 YcraHoBKy mail®6 Ha GOJNTHI BBIIIONHS
10T cornacHo TpedoBanusM CHull 3.03.01.

B pacueTHbIX coenMHEeHusIX ¢ GONTaMy KJracc
ToyHOoCTU A, B, C (32 MCKIIOYEHUEM KPEIUICHH
BCIIOMOTATENbHBIX KOHCTPYKIIMIA) ITpemxycMarpi
BAIOT MEPHI [IPOTUB CAMOOTBHHYMBAHUS raex (1o
CTaHOBKA IMPYXUHHBIX 1ai0, BTOPBIX raek u Ap.)

15.2.7 Ha CKOILIE€HHBIX IMOBEPXHOCTIX COE
HAEMBIX AeTaleil U 3JIeMEHTOB (BHYTPEHHUE Ipi



HY TTOJIOK ABYTAaBPOB U LUBEJIEPOB) IO FOJIOBKU
00NTOB M raifiKu MOMOJHUTEIbHO YCTAHABIUBAIOT
KOChI€ HIAMOBbI.

15.2.8 InameTp orBepcTUs Wi GONTOB B 3/IEMEH-
Tax M3 nipoxara aomkeH coorsercTBoBath FOCT 24839.

15.2.9 PacyeTHoe ycuue, KOTOpoe MOXET GbITh
BOCOPDMHSTO OOHMM OOJTOM, B 3aBUCHMOCTH OT
BUAA HANIPSKEHHOTO COCTOSIHUSI ONMPEACISAIOT IO
dopmynam:

npu cpese
N, = R, A, ny, v, (165)
PU CMATUI
Ny, = Ry, dyZ 1y, v, (166)
IPH PaCTAXEHUU
Ny = Ry Ay, Yoo (167)

e R,, R,, R,, — pacyeTHbIE CONpPOTHBIEHUS
OJHOOONTOBBIX COEAMHEHHH;

Ye

Ys
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MOUIAAU CEYEHUS] CTEPXKHS
00ATa U HETTO H6OATA O pe3b-
0¢ COOTBETCTBEHHO, MPUHU-
MaeMble COrjaacHo Tabiauue
I'.8 npunoxenus T

YKCJIO PACYETHBIX CPE30B Ofi-
Horo 60/Ta;

HapyXXHbIA AMaMeTpP CTEPXHS
0onra;

HauMEHbLIAsi CyMMapHasi TOJI-
I{YHA COCAUHSEMBIX I/IEMEH -
TOB, CMMHaeMbIX B OlIHOM Ha-
MpaBJIeHUH;

K03(hPULUHEHT yCAOBU i pabo-
TBI, ONpeaeaseMblili Mo Tab-
muue 1;

Ko3hPULMEHT ycnoBuil pabo-
Thl OOJITOBOTO COCAWHEHUS,
onpenessieMblii 1o Tabauue 38.

Tadonuuwa 38
XapaKTepucTHKa [penen Texyuectu 3HayeHHne
R,, cramn 3uauenus a/d, s/d ko3¢ puumenTa
60HTOB0r0 CoeqMHEHUS HalnpsaXEeHHOro COCNNHAECMBIX YI)
COCTOSIHUS aneMenTos, H/mMm?
Oxno6ontoBoe, 6oat Kiaccos|Cpes — — 1,0
toyHoct A, B, C uiau BrIco-
KOMPOYHBIi CwMsaTue 1,5<a/d<2; 0,4a/d + 0,2;
1,35 <4a/d< 1,5 a/d — 0,7
Cs. 285 no 375 1,5<a/d<2; 0,5a/d;
1,35<a/d<5 0,67a/d — 0,25
a/d=25 1,0
Muoro6onToBoe, 6onTsl Kiac- | Cpes — 1,0
ca TOYHOCTH A
CMmarue 1,5<a/d<2; 0,4a/d + 0,2;
2<s5/d<2,5 0,4s/d
Cs. 285 10 375 1,5<a/d<2; 0,5a/d,
2<s5/d<2,5 0,55/d — 0,25
a/d > 2.5, 1,0
s/d>3 1,0

ObosHauenus, npunameote ¢ mabauye 38:

d — nuaMeTp OTBEpCTHA Juid 0OJTa.
[IpuMeyaHnuns

snaucHua KoahduumenTa y, ymMmHOXaoT Ha 0,9.

3HayeHusx d, a, s.

a — paccTOsIHME BAOMB YCHIHS OT Kpas 2MEMEHTA A0 LIEHTpa GaMKallero oTBepCTUs;
§ = PAacCTOSIHME BAOIb YCUIMS MEXIy LIEHTPaMH OTBEPCTUMH;

1 [Ins pacyeta MHOTOGOATOBOTO COCIMHEHUS Ha cpe3 U CMATHE TIpH OoNTax KiaccoB ToYHOCTU B, C, a Takke fpU BHICOKO-
NPOYHBIX GONTAX C HEPETYTMPYeMbIM HATSOKCHHEM IIPH BCEX 3HAYCHMSIX MpeAesia TeKy4eCTH R CTaiu COeAUHSIEMbIX 37EMEHTOB

2 Jing pacyeTa MHOTOGONTOBOrO COeIMHEHUA Ha CMSTUE MIPpUHHMAIOT 3HAYCHUE Y, MCHBHUICE M3 BRIYUCIEHHLIX NIPU NMPUHATBIX

1
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15.2.10 Ipu neitcTBuM Ha 6ONTOBOE COEMUHE-
HUe Cubl N, mpoxonsilueii yepe3 LHEHTP TSIXKECTU
COeAMHEeHMs, MPUHUMAIOT, YTO 3Ta CUJa pacipe-
JensieTcsa Mexy 60/TaMy paBHOMEPHO. B aToM city-
Yyae KOJIUYeCTBO 60JITOB B COENMHEHUU OTIpeaess-
10T 0 popmyne

n>N/N, (168)

,min?

rae Nb’ — HaMMeHblUee U3 3HaYeHUH N, win
N,, 60 3HaueHHe N, BBIYUCIICH-
HOe corjlacHo TpeboBanusaM 15.2.9.

B ciny4asix Koraa B CTbIKe pacCTosiHUE [ Mexay
KpailHUMHK GOJITaMM BIOJIb CIBUTAIOLIETO YCHUITUS
npesbiiuaer 16 d, snayeHue n B dopmyne (168)
YBEJIUYMBAIOT TYTEM JAefieHUs Ha KO3pGUIUEHT
B =1-0,005(//d— 16), npuHuMaeMblit paBHBIM
He MeHee 0,75. Bto TpeGoBaHMe He pacIpOCTPaHSET-
Cs IPY ACHCTBUYU YCUIHMS 110 BCEM UIMHE COEAMHE-
HUA (Harpumep, B MOSICHOM COEIMHEHUU OaTKu).

15.2.11 Ipu peiictBuM Ha 6OJTOBOE COEAUHE-
HME MOMEHTA, BBI3bIBAIOILErO CABUT COeIUHAEMBIX
37IEMEHTOB, MPUHMUMAIOT, YTO YCWJIHS pacipele-
JISIOTCA MeXay 60J1TaMU MpONOPLIMOHAIBLHO pac-
CTOSIHUAIM OT HEHTPA TSLKECTU COeIMHEHHS 4O pac-
cMaTpuBaeMoro oosra.

Ycunue B Haubosree Harpy>keHHOM 6071Te Nb,max
HE€ JOJKHO IPEeBBIIATh MEHBIIEro U3 3HAYCHU#
N, wm Nbp, BBIYHUCJICHHBIX COrIacHO TpeOGOBaHU-
aMm 15.2.9.

15.2.12 Tlpu omHOBpPEMEHHOM [eHCTBUM Ha
601TOBOE COENMHEHME CUIbl U MOMEHTA, IECTBY-
IOIIHX B OAHOH ILIOCKOCTU W BbI3bIBAIOLLUUX CABUT
COE/IMHSIEMBIX JIEMEHTOB, OIPENENAIOT PaBHONCH -
CTByIOLLEE YCHIIME B Hauboee Harpy>keHHOM OoJ-
T€, KOTOPOE HE JOJDKHO TIPEBbILIATh MEHBLIETO U3
3HayeHuid N, mnu N, > BBIYMCNCHHBIX COIIACHO
TpeboBaHuaM 15.2.9.

15.2.13 Tlpu onHOBpPEMEHHOM NEICTBUM Ha
GONTOBOE COeNIMHEHUE YCWINIA, BBI3bIBAIOLIMX CPE3
U pacTskeHue G0JTOB, HauGoJee HaNpPAXEHHBIH
60NT HapALy C nposepkoi no dopmyne (167)
MPOBEPSIOT MO (HopMyJie

min

JON, /NG P+ (N, /Ny <1, (169)

rae N, u N, — ycunus, aeicTBylolue Ha 6o,
cpesplBalolliee U pacTArHBaollee
COOTBETCTBEHHO;

— pacyeTHBIE YCUJIHS, OIpenesisieMble
coriacHo TpeboBaHusM 15.2.9, ¢
3aMEHOW 3HayeHus A,, Ha A,.
15.2.14 B kpemieHUAX ORHOTO /EMEHTA K APY-

TOMY Yepe3 MPOKAAAKM WIM HMHBIE MPOMEXYTOY-

HbI€ 3JIEMEHTHI, a TAKXE B 3JIEMEHTaX C OHOCTO-

POHHEH HAKIANKOW KOJIMYeCTBO GONTOB 110 CpaB-

HEHUIO C pPacyeToM yBeIHYHBaloOT Ha 10 %.

N,

A

’Nb

!
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Ilpy KperuleHUaX BRICTYIAIOLIMX TOJOK YIo-
KOB MJIM LUBEJJIEPOB C MTOMOLIbIO KOPOTHILLEH KO-
JIMYeCcTBO GOJTOB, MPUKPEIISIOLIMX KOPOTHIL K
3TOM [OJIKE, [I0 CPAaBHEHMIO C PacyeToM YBeau-
yusaloT Ha 50 %.

15.2.15. OynnaMeHTHble (aHKEpHbIE) OONTHI
TIpoBepsoT cornacHo TpebosanusM CHull 2.09.03.

15.3 ®PUKIHHAOHHBIE COEJUHEHUS
(HA BOJITAX C KOHTPOJIUPYEMbIM HATAXKEHHEM)

15.3.1 OpuKUMOHHBIE COEAUHEHUS, B KOTO-
PBIX YCUIIUA IEPEIAIOTCS Yepe3 TpeHUE, BOZHUKE-
Iollee TI0 COMPUKACAIOUIUMCS TOBEPXHOCTSIM CO-
€IUHSEMBIX 3JIEMEHTOB BCJEACTBUE HATSIKEHUS
BBLICOKOIPOYHBIX OONTOB, IIPUMEHSIOT:

B KOHCTPYKUHUAX, HEMMOCPEACTBEHHO BOCIIpH-
HUMAaIOWUX MOABUXHbIE, BUOPALIIOHHBIE U ApY-
rie ITMHaAMUYecKue HarpysKu;

B MHOTOOOJITOBBIX COENIUHEHUSX, K KOTODBIM
MpeaBABISAIOTCS 1TOBbIEHHbIE TPEGOBaHUA B OT-
HOILEHUY OrpaHUYEHUS JeDOPMATHBHOCTH.

15.3.2 Bo GpUKUMOHHBIX COSMUHEHHUAX TpH-
MEHSIOT O0JIThI, FaliKU U 1ai6bI cCornacHo Tpebo-
BaHMAM 6.8.

bonTel pasMelnanT corjacHo TpeGOBaHHIM
Tabmuusl 37.

15.3.3 PacyetHoe ycunue, KOTOpoe MOXET ObITb
BOCIIPHHATO KaXAOM IUIOCKOCTBIO TPEHUSA 3/1EMEH-
TOB, CTSHYTBIX ONHUM BBICOKOIIPOYHBIM GOJITOM,
onpeaeasior no popmyJe

rae R,,— pacyeTHOE COMPOTUBIEHUE PaACTsKe-
HHUIO BBICOKOIPOYHOro 60JITa, onpene-
JisileMoe cornacHo TpeGoBaHusm 7.7;
A, — Tmowans ceyeHud 6osita no pessbe,
npyuHUMaeMasi corjlacHo Tabnuue 9
npunoxenus I
p — KoadduLUeHT TpeHus, IpUHUMAaeMBli
no tabauue 39;
Y, — KOIGOUUMEHT HatEXXHOCTH, IPUHNMa-
eMblil o Tabnuue 39.

15.3.4 Tlpu neiicTBuM Ha PUKLMOHHOE CO-
eAMHEHHe CWIbl N, BbI3bIBAIOWIEH CABUT COemH-
HSIEMBIX DJIEMEHTOB U MPOXOISLUEH Yyepe3 LEHTp
TSDKECTH COENMHEHUS, MPUHMUMAIOT, YTO 3Ta CHM
pacripeaensieTca Mexay 6onTaMM paBHOMEpHO. B
3TOM CJIy4ae KOJMYECTBO OOJTOB B COENUHEHMUH
onpenensior no gopmyne

n2 N/ (Qy kYY), (17

rae Q,,— DAacyeTHOE YCHIIME, ONpeesseMoe no
dopmyne (170);
K — KOJIMYECTBO IUIOCKOCTEH TPEHUS COeaH-
HSIeMbIX DJIEMEHTOB;
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Tabnuma 39
KoagpduumeHT v, npu KOHTPOJIE HATAXEHHA
6OJITOB 110 MOMEHTY 3aKpy4YUBaHHUs
N Cnoco6 06pa6oTky (ouncTKY) Kﬁi‘l’;ﬁ“‘ MpH Harpyske ¥ npu pa3H00T6u HOMMSHaJlele
= NMaMETPOB OTBEPCTUM U BGONTOB &, MM
nn COCIMHAEMBIX TIOBEPXHOCTEMH Tpenns 1
JUHaMUYeckou 8§ = 3—6, JKHaAMKYecKou & = 1,
cTaTHYeCKoM & = 5—6 cTaTHYeckKou & = |—4
1 |JApobemeTHBlil WIN ApoOEeCTPYMHbIA JBYX IMO- 1,35 1,12
BepXHOCTEH 0e3 KOHCepBalMu
2 |TazornaMeHHbIA ABYX TOBEPXHOCTEH 6e3 KOH- 1,35 1,12
cepBaLUy
3 | CranbHbIMH LLIETKAMH JABYX ITOBEPXHOCTEi 6e3 1,35 1,17
KOHCEepBaLMK
4 |be3 obpaboTku 1,70 1,30

[Ipumeyanune — [Ipu KOHTposE HaTsDkeHHs1 GOJITOB IO YIJIy ITOBOPOTA raMKY 3HAYEHMS Y, yMHOXaioT Ha 0,9

Y, — K03DOUUMEHT yCIOBHiA pabOTHI, PU-
HuMaeMblii o tabnuue 1;

Y, — KO(Q@PUUUEHT yCnoBHii paboTsl HpHK-
LHMOHHOIO COeAMHEHUS, 3aBUCSILIHI OT
KOJIMYECTBA # OONTOB, HEOOXONUMEBIX
IUISL BOCIIPMATHS PacueTHOIO YCHJIMS,
Y NPUHUMAEMbI paBHBIM:

0,8 mpu n < 5;
0,9 mpu 5 < n < 10;
1,0 mpu n > 10.

15.3.5 Tlpu neticTBuu Ha OPUKIIUOHHOE CO-
¢AMHEHUE MOMEHTA MJIM CHJIBI U MOMEHTA, BhI3bI-
BAIOLIMX CABHT COEAMHSICMBIX JIEMEHTOB, pacIIpe-
feNeHUe YCUMUA MeXy G0oNTaMu IIPUHUMAIOT CO-
macHo ykasanuaM 15.2.11 u 15.2.12.

15.3.6 ITpu meficTBMM HA PPUKLIMOHHOE COCAM-
HeHHE MOMKMMO CHJIbl N, BBI3BIBAIOLUEH CIOBUL CO-
eIMHSEMBIX TEMEHTOB, CHJILI F, BbI3bIBAIOLIEH pa-
cTskeHue B GonTax, 3HayeHue KO3 UUMEHTA Yy,
onpenessieMoe CorylacHo tpeboanusm 15.3.4, ym-
HoXaioT Ha Koabduiment (I — N/P), tne N, —
PACTATMBAIOLLEE YCUINE, MPUXOISLIEeCd HAa OIUH
o, Pb — YCWIME HATSIKEHUs1 00NTa, NpUHUMA-
eMoe paBHbIM P, = R,, A,,.

15.3.7 Iuametp 6osira BO (PPUKLIMOHHOM CO-
eIMHEHUU NPUHUMAIOT HE MeHee TOMLIMHB Hau-
fonee TOJCTOrO U3 COEAMHSIEMBIX 3JIEMEHTOB.

Bo GpUKIMOHHBIX COENMHEHHUSX C OOJBLINM
KONMYecTBOM OOATOB MX IMAMETP Ha3HAYaloT BO3-
MOXHO GOBLIMM.

15.3.8 B npoekTe ROJDKHBI ObITH YKa3aHbl Map-
K# CTAJTM U MEXAHHUUYECKHE CBOMCTBA OOJTOB, rack
¥ a0 ¥ CTAaHAAPTHI, MO KOTOPbIM OHU NOJIXKHBI
MOCTABNIATLCSA, CMOCO6 0O0pPabOTKH COENUHSIEMbIX
NOBEPXHOCTE, oceBoe ycwiue P,, MpHHUMaeMoe
cornacHo 15.3.6.

15.3.9 Ilpu npoexTtupoBaHUU GPUKUMOHHBIX
COeIMHEHU T 00eCIeYrBaIOT CBOOOAHBIM AOCTYI IS
YCTaHOBKH 60JITOB, IDIOTHOTO CTAFMBAaHMUSA IakeTa
6onTaMy M 3aKPYYMBAHMUA raeKk C NMpUMEHEHUEM
JUHAMOMETPHYECKHUX KIIIOYE, raifkoBepTOB U JIp.

15.3.10 JInsg BBICOKOMPOYHBIX 60ATOB Mo
TOCT 22353 ¢ yBenMUEHHbLIMU pa3MepaMu rojio-
BOK Y I'aeK W IIPH Pa3sHOCTM HOMMHAJIbHBIX AHA-
METPOB OTBepcTUs U OonTa He Gonee 3 MM, a B
KOHCTPYKUHUSIX U3 CTAJIU C BpEMECHHBIM COIPOTHB-
neHueM He Huxe 440 H/Mm? — He Gonee 4 MM
JIOITyCKAETCsl YCTAHOBKA ONHOM LIaiObl 1O raiky.

15.3.11 PacueT Ha MPOYHOCTb COEAMHSEMbIX
3JIEMEHTOB, 0CIabJeHHBIX OTBEPCTUSIMU BO (DPUK-
LIMOHHOM COEAMHEHWU, BBLIMOJHAIOT C YYETOM
TOTO, UTO MOJIOBUHA YCUJIMS, MPUXOSILIErOCS Ha
KaXnblit O0NT, epeaHa cuaMu TpeHust. Ilpu stom
MPOBEPKY 0C/1a0IEHHbIX CEUEHUI BBIMONHAIOT: TIPU
MOABUXHBIX, BUOPALIMOHHBLIX U APYTMX IHHAMU-
YeCKUX Harpy3Kax IO [101Ia1 CEYEHUst HETTO A ;
MPY CTATUYECKHUX HArpy3Kax Mo IVIOIAAY CEYEHHUs
opyrro Anpu A, > 0,854 1160 10 YCIOBHOI 110~
wamn A, = 1,18 A, mpn 4, < 0,85A.

15.4 ITIOACHBIE COEIMHEHUA
B COCTABHbBIX BAJIKAX

15.4.1 CpapHbpie U QPUKLMOHHBIC MOSICHBIE
COeJIMHEHHs COCTABHOI ByTaBpOoBOW Ganku pac-
CUUTHIBAIOT 1O (hopmyaam Tabnuubt 40.

ITpu oTcyTcTBUHM MOMNEpevHbIX pedep XKeCcTKo~
CTH JUTSL ITepeiayy HEMOABUXXHBIX COCPENOTOYEH-
HBIX Harpy3oK, MPMJIOXEHHBIX K BEPXHEMY IOSICY,
a TaKXe MpU NPUJIIOKEHUU HENOJBHXXHOM cocpe-
IOTOYEHHON! HATPY3KH K HUXHEMY MOSICY HE3aBU-
CHMO OT HATHYUS pebep XXECTKOCTU B MECTAX IpH-
JIOXEHUS Harpy3KH MOSICHbIe COENMHEHUS paccyu-
TBHIBAIOT KAK VIS MOABHXHOW HATPY3KH.
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Ta6nuua 40

Obo3znanenun, npuramue 6 mabauye 40:

V="nF/ly

maemsble o CHulT 2.01.07;
§ — LIAr MOsSICHBIX 601TOB;

TOSICY.

XapakTtep o @DopMynbl Wi pacyeTa MOACHBIX COEAMHEHUN
Harpysku OSCHBIC COCNHCHUA B COCTaBHbBIX Ga1Kax
HenoaprkHas CsapHble T/(n Bfk/.wayC) <1 (172)
T/(nB, k/RwZ y) s 1 (173)
®pukuyoHHbIe Ts/(Qpky,) <1 (174)
IMonsuxHas CpapHbi¢ (IBYCTOPOHHHE LIBbLI) ——
-.I—z—"._zz— - 175
Bk Ry (17
T2 +V?
BE RS I (176)
‘32 f szc
DOpUKLUMOHHBIE
SNT? + o2 <i a7
Owkye
—

T= Q8/{ — casuraiotiee NOsIC yCHIMe Ha eMMHULY [UTMHBI, BRI3BIBAEMOE MOMEpeyHoit curokt @ (3mech S — craTuyec-
KUl MOMEHT OpYTTO Mosica Salkif OTHOCUTENBHO LEHTPATbHOMU OCH);
7 — KOJMYECTBO YITIOBBIX LUBOB: NIPYU ABYCTOPOHHMX WIBAaX n = 2, MPHU OOHOCTOPOHHMX n = 1;
0, kK — BeIWuMHBl, OonpenenscMble cornacko 15.3.3, 15.3.4;
— RaBJIeHHE OT COCPEeNOTOYEHHOTo Ipy3a F, Ha efIMHUILY IMHBI, OnpeensieMoe ¢ yuyeTom TpeGosaHuit 9.2.2
1 9.3.3 (s HEMONBMXHLIX TPY30B Yq = 1); Yeu Yy — K03 PULMEHT! HAOEXKHOCTU 10 Harpy3Ke, NPUHU-

o — Ko3(pDULMEHT, TIPUHUMAEMBIA paBHBIM: @ = 0,4 IIpy Harpyske I10 BEepXHEMY I0SCY Banku, K KOTOPOMY
NPUCTPOTaHA CTeHKa, U o = 1,0 npy OTCYTCTBMM NPUCTPOXKKM CTEHKH WIH TIPM HArpy3Ke 110 HHXKHEMy

CBapHbl€e LIBbI, BBIIIOJHEHHbIE C IPOBAPOM Ha
BCIO TOJILUMHY CTEHKHU, CYUTAIOT PaBHONPOYHBIMM
€0 CTEHKOH.

15.4.2 B 6ankax ¢ GpUKUHOHHBIMU MOSCHBIMU
COCAMHEHUAMU C MHOTOMUCTOBBIMU TTOSICHBIMU Ma-
Ke€TaMu MpUKpPeruIeHHe KaXaoro U3 JIMCTOB 3a Mec-
TOM CBOET'0 TEOPETUUYECKOro 06PbiBa PACCUUTBIBAIOT
Ha NONOBUHY YCWIHsi, KOTOPOE MOXET ObITh BOC-
MPUHSITO ceyeHreM nucTta. [Ipukpernenue Kaxaoro
JIUCTA HA Y4aCTKE MEXNY AEUCTBUTE/IbHBIM MECTOM
€ro oOppIBa 1 MECTOM OOPBIBA TIPEABLIAYIIECTO JIUCTA
PacCYMUTBIBAIOT HA TOJIHOE YCUIUE, KOTOPOE MOXET
OBITb BOCTIPUHSITO CEYEHHUEM JIUCTA.

Tad6nuua 41

16 JOITOJTHUTEIBHBIE TPEBOBAHUA
ITO ITPOEKTUPOBAHHMIO
HEKOTOPBIX BHJIOB 3JIAHUM,
COOPYXEHHMH U KOHCTPYKITUH

16.1 PACCTOAHUSA
MEXAY TEMIIEPATYPHBIMU HIBAMMU

16.1.1 Paccrosinus / Mexy TeMnepaTypHBIMi
LIBAMU CTaJIbHBIX KAPKACOB OJHOITAXHBIX 3 aHHMi
U COOPYXEHWi, KaK MpaBUIIO, HE NOJKHBI Ipe-
BbILIATH HANGONBLUMX 3HAYEHU /,, IPUHUMAEMbN
o Tabnuie 41.

XapakTepucruka

Haubonbuiee paccrosidue [, M, MeXIy TeMIepaTypHbIMI
uIBaMu s PAKOHOB CO CPefHE MeCAYHOU TeMrepaTypol
Bo3ayxa, °C, B sHpape!

3JaHMS U COOPYXEHVS HarpamJIeHUs

Or+5100 |OT—5100—10|0r—15100-30 OT—35110—58

Brons G1oka
ITonepek 6n0ka

OTanayBaeMoe 3JaHUe

350 280 230 160
230 180 150 110
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XapakTepMcTUKa

HaunbGonsluee paccrosinue /,, M, MEXIY TEMIEpPaTYPHLIMH
1IUBaMM JUIsT PaiiOHOB CO CpPEeAHEH MECAYHON TeMIepaTypoun
Bo3ayxa, °C, B auBapc!

3AHUST U COOPYKEHUS HanpapjeHUs Or +5 100 |Or—510—10|0r—1530—-30 ) OT—35100—50
E(ﬂan NUBAEMOE 3IAHME Bronasb 610ka 300 240 200 140
[MTonepek 61oka 180 150 120 90
Topstumil Lex Brons 610ka 230 180 150 110
[Tonepex Gnoka 140 120 100 75
OTKpBITAs 3cTAKAmA Bronb 6i10ka 180 150 130 100

! PaitoHMpOBalie TPMHMMAIOT MO KapTe 5 npunoxenust 5 k CHulT 2.01.07.

16.1.2 3HavyeHUs paCCTOSIHUM, yKa3aHHbiE B
Tabnuue 41 AnsA 3naHuil ¢ BBICOTOH KONOHH A
W h,y cBbilie 12 M, JONYCKAETCS yBEIM4YMBATD,
YMHOXAs1 HA KOG GULMEHT, IPUHUMAEMbIif paB-
HBIM:

BIonk 610Ka k, = h, / h, < 1,5;

nonepex 6noxa k, = h, / h, < 1,5,

Iie h;, — BBICOTA, M, KOJIOHH B IUIOCKOCTH IpO-
JONIBHBIX KOHCTPYKIME KapKaca (BIOJb
0n0Ka), paBHasi pacCTOSTHUIO OT Bepxa
¢yHlaMeHTa A0 HHU3a MOAKPaHOBOI
Oanku (npU IBYyXbSIPYCHOM PacIiooxe-
HUHM KPaHOB — 10 HU3a MOJKPaHOBOU
OaTKM HUXHETO sipyca) Wiu A0 YpPOB-
HSl OMUPaHUs HeCylleil KOHCTPYKUUU
NOKPLITUA (B 34aHUsAX 063 MOCTOBBIX
KPaHOB);

h — 12 M;

h, — BBICOTA, M, KpaifHel KOJIOHHBI B IUIOC-

KOCTH ITOMNEPeYHON KOHCTPYKIIUY Kap-
Kaca (norepek 6oka), paBHasi paccTo-
SIHUIO OT Bepxa hyHAaMEHTa IO YPOB-
HSL OMUPAHMSA HECYIIEH KOHCTPYKUHMK
MOKPBITHSL.

16.1.3 BepTukanbHble CBSA3U, YCTAHOBJIEHHBIE
MeXy KOJIOHHaMM B MPE/IENax BLICOTBI /4, BAOJb
TEMIEPaTYPHOTO ONOKa, NOMXKHBI YAOBIETBOPATh
CenyOWUM TpeOOBAHUSIM:

paccTosiHUe OT Topua 6J10Ka N0 OcH Giuxart-
et CBA3M He AOJLKHO npespiiats 0,5 1 ky;

PacCTOSHUE MEXITY OCIMU KpaHHUX CBA3CH ripu
HX YCTAHOBKE B HECKOJIBKHMX MeCTax He AOJIKHO
npespiate 0,3/, k; (3nech I k; — Hanbonbuiag
uvHa Gnoka cornacHo TpeGosaHusiM 16.1.1 u
16.1.2).

16.1.4 HauGonblume paccrosHust [, ycTaHaB-
7MBaeMble cornacHo TpeGosanusim 16.1.1 u 16.1.2,
JOMYCKAETCS YBeMMYMBATh HAa OCHOBE pacyeTa C
YYETOM BJUSIHUS CTEH WIN OPYTUX OrPAXKAAOLIVX

X

KOHCTPYKUMA, KIMMAaTUYECKUX TeMIMepaTypHbIX
BO3JCHUCTBUM, HEYNIPYTUX AeOPMALIMIA KOHCTPYK-
LIMiA ¥ IOJATIMBOCTH Y3JIOB.

16.2 PEPMbL .
U CTPYKTYPHBIE IUVTUTbI HOKPbITUH

16.2.1 Ocu crepxHeii depM U CTPYKTYp 0O~
2KHBI 6]>ITI>, KakK IMpaBuiio, HCHTPUPOBAHb!I BO BCEX
y3nax. LleHTpupoBaHUEe CTEpXHEM cleayeT Mpo-
M3BOAMTDH B CBAPHBIX epMax Mo LEHTPAM TsKEC-
TU ceyeHUH (C OKpyr/lieHUeM A0 5 MM), a B 6o~
TOBBIX — [10 PUCKaM YroJiKOB, OnuMXallIMM K
o0yLIKYy.

CMeuueHue oceit nosicoB ¢bepm npu U3MeHe-
HUM CEYEHUi NOIMYCKAeTCs HE YYUThIBATh, €CNn
OHO He mnpeBbiluaet 1,5 % BBICOTHI OsICA MEHbIIIE-
IO CEYECHHUS.

ITpu HaIMYUM IKCLUEHTPUCUTETOB B y3J1aX DJie-
MEHTHI epM U CTPYKTYP PACCYMTHIBAIOT C yIETOM
COOTBETCTBYIOLUMX U3rMGAIOLLIMX MOMEHTOR.

[Ipu MpuUnoxeHUU Harpy3oxK BHe y3/10B (epm
1osica pacCYUTHIBAIOT Ha COBMECTHOE IEHCTBUE
[POAOJILHBIX YCUIMIA M U3rM0alolLiMX MOMEHTOB.

16.2.2 Mpu pacuere MaoCcKuUX gpepM COeAMHE-
HUS 9JIEMEHTOB B y3/1ax (hepM IOMycKaercsi mpu-
HMMATh IAPHUPHBIMU:

MIPU CEYEHHSIX 3JIEMEHTOB U3 YTOIKOB WJIH TaB-
POB;

npu ABYTaBpOBHIX, H-00pa3HbIX M Tpybua-
THIX CEYEHUSIX NIEMEHTOB, KOI1a OTHOLUEHUE BbI-
COTBI CEYCHHs A K IJIMHE 3JIeMeHTa [ MeXNy Y3-
JaM¥ He TIPeBBILAET: !/ o — WIS KOHCTPYKIUMiA,
9KCIUTYaTUPYEMBIX B pailoHaX ¢ paCYETHBIMU TEM-
nepaTypaMu Huxe MUHYc 45 °C; !/, — 1ist KOH-
CTPYKLIMHI, IKCITYaTUPYEMBIX B OCTaNBHBIX paii-
OHax.

[Ipu npeBbILEHUH YKA3aHHBIX OTHOLIEHUI A/]
YYUTHIBAIOT NOMONHUTENbHbIE U3THOAONINE MO-
MEHTHI B 9JIEMEHTAX OT XECTKOCTH Y3JIOB; IIPH 3TOM
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[OMYCKAETCs ONpPENeIATh OCEBBIC YCHIIMA MO 1iiap-
HUPHOMH cxeme.

16.2.3 Paccrosinue Mexay KpasMH 3J€MEHTOB
peLIEeTKH U TIosica B y3/1ax cBapHbIX depM ¢ ¢pacoH-
KaMU TpUHUMAIOT He MeHee a = (61 — 20) mm,
HO He Gonee 80 MM (3mech f — TonUMHA (DAcOH-
KU, MM).

Mexny TopLuaMy CTBIKYEMEIX DJIEMEHTOB I1O-
sicoB pepM, MepeKpbiBaCMbIX HAKJIaiKaMH, OCTaB-
JIFI0T 3230p He MeHee SO MM.

CBapHbi€ 1UBBI, MPUKPETULAIOIIUE J1EMEHTDI
pewieTku (epM K (pacoHKaM, BBIBOIAT Ha TOpeL
3MeMeHTa Ha AIMHY 20 MM.

16.2.4 B y3nax depM ¢ nosicamy u3 TaBpOB,
IBYTaBpOB U ONMHOYHbLIX YTOJKOB KperieHus ¢a-
COHOK K IOJIKAM I10SICOB BCTBIK OCYILECTBSAIOT C
MPOBAapOM Ha BCIO TONMHY (acOHKU. B KOHCTpYK-
UMSIX FPYNIIbL 1, @ TaKKe IKCIUTyaTUPYEMBIX B paii-
OHaX MPU PacYETHLIX TEMIIEPATYpax HHUXe MUHYC
45 °C npuMbIKaHue Y3JIOBbIX (DaCOHOK K MoscaMm
BBITIOJHSIIOT COrfacHO mpunoxenup P (tabnuua
P.1, nmosuuusa 7).

16.2.5 I1pu pacuyere y3noB depm CO CTEpXKHS-
MU TpyO4YaTOro U IBYTABPOBOTO CEYEHUM U MpH-
KDEIUIEHHEM 3JIEMEHTOB PEILETKU HEMOCPEACTBEH-
HO K nosicy (6e3 (acoHOK) NPOBEPSIIOT HECYUILYIO
CIIOCOOHOCTB;

CTEHKHU IT0sica MpH MECTHOM u3rube (rponaas-
JIMBAHUM) B MECTAX MPUMBIKAHUS JIEMEHTOB pe-
LWETKYU (A1 KPYIIIbIX U IPIMOYTOMBHBIX TPYO);

OOKOBOIt CTEHKU I10siCa B MECTE IIPUMBIKAHMSI
CXAaToro 3jJIeMeHTa pelleTKU (IUTsi MPSIMOYTOJIBHBIX
Tpy6);

MOJIOK fosica Ha OTru6 (IWist ABYTaBpOBOro Ce-
YeHus);

CTEHKHU rosica ([U1s1 ABYTaBPOBOTO CEYCHHUSI);

5JIEMEHTOB PELIETKH B CEUYECHHUM, MPUMBIKAIO-
LIEM K TIosicy;

CBApHbLIX UIBOB, MPUKPEIUISIONMX 3JIEMEHTbI
PELIETKM K TOSICY.

VKka3zaHHbIE MTPOBEPKH IPUBEACHH B IPHIIO-
xeuuun C.

16.2.6 TIpu nponerax epM MOKPHITUI CBBILIE
36 M mpenycMaTpUBAaIOT CTPOMUTEIIBHBINA TOMBEM,
PaBHBIA MPOrMOy OT NOCTOSIHHOW U IJIMTEJBHON
Harpy3ok. [Ipu miockux KpoBJsIX CTPOUTENIbHBIM
MOAbEM MMPEAYCMATPUBAIOT HE3aBUCUMO OT BE/H-
YMHBI MPOJIETa, TPUHUMAS €70 PaBHBIM MpPOruéy
OT CYMMapHO#l HOPMAaTMBHON HAarpy3kd IMNOC
1/ 200 TIDOJIETA.

16.3 KOJIOHHbI

16.3.1 OTnpaBoYHbIE 3JIEeMEHTHI CKBO3HbIX KO~
JIOHH C pellleTKaMy B JIBYX IUIOCKOCTSIX YKperuis-
10T nuadparmMaMy, pacrnosiaraéMbIMA y KOHLIOB
OTMPABOYHOIO JJIEMEHTA.
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B ckBO3HBIX KOJIOHHAX C COSAMHUTENBHOIM Pe-
LUETKOH B OJHOHU TJIOCKOCTU AnadparMbi pacno-
JIaraloT HE pexe, YeM yepes 4 M.

16.3.2 B KonoHHaX U CTOMKAX ¢ OXHOCTOPOH-
HUMM MMOSCHBIMU 1IBaMU cornacHo 15.1.9 B yana
KperuleHusl cBsi3eil, 6anok, paclopoK W Apyri
37IEMEHTOB B 30HE Mepelaqyu YCHAUA MPUMEHANT
ABYCTOPOHHUE MOSICHbIE LIBbI, BBIXOASIIME 32 KOH-
TYpbl MPUKPEIUISIEMOro 3jieMeHTa (y3sia) Ha Ui
Hy 30 k,c KaXmoit CTOPOHBI.

16.5.3 YrnoBbie WIBBI, NpUKperUisionme ¢o-
COHKHU COCOMHMTENbHON PEINeTKH K KOJOHHAM
BHAXJIECTKY, Ha3HAYAIOT MO pacyeTy ¥ paciosare
JOT C ABYX CTOPOH (DACOHKHU BAOJL KOJOHH B BHlt
OT/JENIbHBIX YYACTKOB B LUIAXMATHOM TIOPSIIKE; fpH
3TOM pacCTOHME MEX/1y KOHLAMM TAKMX LIBOB H
JIOJIKHO MPEBbIILATE 15 ToMMH HacoHKM.

B KOHCTPYKLUsIX, BO3BOAMMBIX B paifoHax ¢
pacyeTHBIMU TeMIepaTypaMu HUXe MHHYC 45 °C,
a TaKoKe MpU NPUMEHEeHUU PYYHO yroBOi CBap-
KU 1IBbI JOJIDKHBI OBITH HENPEPBIBHLIMU TIO Bell
uinHe hacoHKuU.

16.3.4 MoHTaXHBIC CTBIKH KOJIOHH BbIMOJIHS-
10T ¢ Gpe3epOBaHHBIMEA TOPLUAMHU, CBapEeHHbIMI
BCTHIK, Ha HAKJIaJIKaX CO CBapHbIMM LIIBAMH WM
60NTOBbIMU COCAVMHEHUSIMH, B TOM YuUCIie (puk-
uuoHHbIMU. I1py nMpUBapKe HAKIANOK LUBbI HE fi0-
BOIAT JO CTBIKA Ha 25 MM ¢ KaXIo0il CTOpPOHI
Honyckaetcst npuMeHeHue (BpIaHLEeBbIX COSTUHE-
HUI C mepelayeil CXUMAOWMUX YCUIHIL depes
JUIOTHOE KacaHWe, a pacTSrMBalolIux — 0oJTa-
MH.

16.3.5 B ckBO3HBIX KOJIOHHAX, BETBU KOTOPbIX
COeIUHEeHb! MIaHKAMK, ITPUHUMAIOT:

IUMPUHY b, IIPOMEXYTOUHBIX MIAHOK — pa-
Holt ot 0,56 ro 0,75b (3nech b — rabaputHas -
PHHA KOJIOHHB! B ITIOCKOCTH TUIAHOK);

WVPHMHY KOHLEBBIX TJIAHOK — PaBHOI OT 1,3,
no 1,7b,.

16.4 CBA3N

16.4.1 B kaxzaom TeMmepatypHOM 6G0Ke 313-
HUS MPEAyCMaTPUBAIOT CAMOCTOSITEJIbHYIO CHUCTe-
My CBSI3€it.

16.4.2 Huxuue nosca 6anok 1 gepM KpaHo-
BbIX NyTEH NPOJIETOM CBbille 12 M YKpPEIUIAIOT ro-
PU3OHTANbHBIMU CBA3SAMU.

16.4.3 BepTrukanbHble CBSI3U MEXAY OCHOBHbI-
MU KOJIOHHAMH HMXKE YPOBHS OIOK KPaHOBbix
nyTeil MpU JBYXBETBEBBIX KOJOHHAX PACHOJIAraiol
B TUIOCKOCTH KaXXIOH 13 BETBEH KOJIOHHBI.

BeTBu IByXBEeTBEBbIX CBsI3¢ii, KaK [PABUIIO, CO-
€AUHSIOT MEXIY COGOI COeNMHUTENBHLIMHI PELlET-
KaMH.

16.4.4 TlonepeuHble TOPU3OHTANLHBIE CBAM
ApeAycCMaTPHBAIOT B YPOBHE BEPXHETO WM HUX-
Hero nosica CTPOMMWIbHBIX PEpM B KaXKXIOM MpOJie-



Te 34aHUst [0 TOpLIAM TeMTMepaTypHbIx 610koB. [Tpu
MHe TeMrepaTypHoro 6ioka Gonee 144 m mpe-
QYCMAaTPHMBAIOT MMPOMEXYTOYHbIE [ONEPEYHbIE TO-
PH3OHTANIbHBIE CBSI3U.

CrponuabHble GepMbl, He NPUMBIKAIOUIKE
HEMOCPENCTBEHHO K MOMEPEYHBIM CBSA3SM, pac-
KpEIISIIOT B MJIOCKOCTH PACTIONOXKEHUS 3TUX CBSI-
3¢/l pacrnopkaMu M pacTSKKaMHU.

B MecTax pacrnonoXeHHUs MOIMEPEYHBIX CBsI3ei
NpenyCMaTPUBAIOT BEPTHUKANBHBIE CBIA3H MEXIY
(epmamu.

[Ip1 HaNMYU KM XKECTKOTO AMCKA KPOBJIUK B YPOB-
He BEPXHHUX MOSICOB MPEAYyCMAaTPHBAIOT UHBEHTAP-
Hble ChEMHbIE CBSI3U JUIST BBIBEPKM KOHCTPYKLMIA
i obecrieyeHUsT UX YCTOHYUBOCTH B IIPOLIECCE MOH-
Taxa.

B MOKPBITUAX 30aHUI U COOPYXKEHU, IKCIILY-
aTUpyeMbIX B pallOHaX ¢ pacyeTHBIMH TeMIlEpary-
pamu Hike MuHYC 45 °C, Kak mpaBuiIo, Mpeayc-
MATPUBAIOT (IOTIOJTHUTEIBHO K OOBIYHO MTPUMEHS-
€MbIM) BEPTUKAJIbHBIE CBSI3M TIOCEPEAMHE KaXI0-
[0 NpoJieTa BAOJIb BCErO 3AaHHUS.

16.4.5 [TpononbHBIE TOPU3OHTANILHBIE CBSI3U B
IVIOCKOCTH HMKHMX TIOSICOB CTPOIMIBHBIX (epM
NpeayCMaTPUBAIOT: BOJIb KPAMHMX PSIOB KOJIOHH B
IAHUAX C KPAHAMU TPYTINT PEXXUMOB paboTsl 6K —
8K nno FOCT 25546; B MOKPBITUSX C TIOACTPOMTAIIb-
HbIMU bepMaMHK; B OOHO- U IBYXIIPOJICTHBIX 37a-
HUSX C MOCTOBBIMH KpaHaMU Ipy30TIOAbEMHOCTHIO
10 T 1 Gonee, a MpU OTMETKE HU3A CTPONMIIbHBIX
KOHCTPYKLIM# CBEILLE 18 M — He3aBUCHMO OT Ipy-
30MONBEMHOCTHA KPAHOB.

B 3maHusX ¢ YMCNOM NMPOJIETOB OoJiee Tpex ro-
PU3OHTANbHBIE MPOJONBHBIE CBSI3U pPa3MElAIOT
TaKXe BOJIb CPEAHMX PSLAOB KOJIOHH HE peXe, yeM
yepe3 MPOJET B 3AAHUAX C KpaHAMU IPYIIT PeXu-
moB pabotbl 6K — 8K mo TOCT 25546 u yepes
118 TIPOJIeTa — B MPOYMX 3AAHUSIX.

16.4.6 Topu3oHTaNbHbIE CBSI3U IO BEPXHUM U
HUKHUM T0sicaM DPa3pe3HbIX ()ePM IIPOJIETHBIX
CTPOEHUI TPAHCIIOPTEPHBIX rasiepeil KOHCTPYUpY-
10T pa3fenbHO AJIS KaXIOro IrpojieTa.

16.4.7 Ipu npuMeHEeHUH KPECTOBO# pELIETKH
CBA3€i MOKPBITHIA, 33 UCKIIIOUEHHUEM 3aHUI U CO-
opyxeHHit | ypOBHS OTBETCTBEHHOCTH, HNOIMyCKa-
eTCA pacyeT Mo YCJIOBHOH CXeMe B ITpeNIoioxe-
HUU, YTO PACKOCHI BOCIIPUHUMAIOT TOJILKO PacTs-
TMBAIOILME YCHIIUA.

[Ipu onpeneneHun yCWIMI B SJIEMEHTAX CBS-
3cit 00XaTHe MosicoB (pepM, KaK MpPaBUIIO, HE YUK -
THIBAIOT.

16.4.8 B BUCAYHMX MOKPHITHAX C TUIOCKOCTHEI-
MU HECYIUMMM CHUCTEMaMU (ABYXTTOSICHBIMH, H3-
TMOHO-XECTKMMM BaHTaMHU U T.IL.) NpeaycMaTpu-
BAIOT BepTHKA/lbHblE W [OPU3OHTANBHBIE CBA3M
MEX]y HECYILIMMU CUCTEMaMHU.
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16.5 BAJIKH

16.5.1 TlakeTbl NUCTOB A/isl MOSICOB CBAPHBIX
JBYTaBpOBbIX 0aJlOK, KaK MpPaBulQ, HE NPUMEHS-
10T.

Jns nosicos 6aok ¢ GPUKLIMOHHLIMYM COEIM-
HEHUSIMU AOIYCKAETCS NIPUMEHSATD MMAKEThbI, COCTO-
sIMe He OoJiee YeM K3 TPEX JIMCTOB; NP 3TOM IUIO-
UIaAb CEYEHUS MOSICHBIX YTOJIKOB IPUHUMAIOT paB-
HOi1 He MeHee 30 % Bceii fUToOILany ceueHus nosca.

16.5.2 [NosicHbIe BB CBapHBIX GAJIOK, A TaK-
K€ WIBBI, NPUCOCAUHSIOIUE K OCHOBHOMY Ceye-
HUIO GasIKY BCTIOMOTATEAbHbIE JIEMEHTHI (Hanpu-
Mep, pebpa XKeCcTKOCTH), KaK IPaBUIO, BBIMOJHA-
I0T HenpepblBHBIMU. [TonepeuHsie pedpa XecTKoc-
TU NONXHBl MMETh BbIPE3BI MUISI MPONYyCKa MOsiC-
HBIX LIBOB.

16.5.3 Tlpu npuMeHEHUH OMHOCTOPOHHMX T10-
SICHBIX LLIBOB B CBapHbIX 1ByTaBPOBBIX Oajikax 1-ro
KJIacca, HeCYILHX CTATUYECKYIO HArpy3Ky, BBINOJI-
HSIOT CeayIolIKe TPEOOBAHUS:

pacueTHasl Harpy3Ka J0J/DKHA ObITh MPWIOXeHa
CHUMMETPUYHO OTHOCHUTEJIBHO IIOIIEPEYHOro Ceye-
HUS OaNKku;

J0JIKHA OBITh 00ecTieYeHa YCTOMYMBOCTD CXa-
TOrO Tosica 6K B COOTBETCTBHU C 9.4.4.a;

B MECTax MpWIOXeHHUs K Mosicy BalKu cocpe-
IOTOYEHHBIX HAIPY30K, BKIIIOYast Harpy3Ku OT pe6-
PHUCTBIX Xe1€300e TOHHBIX IUTAT, TOJUKHbI ObITh yC-
TAHOBJICHBI MOIEPEYHbIC peOpPa XECTKOCTH.

B puresissx paMHBIX KOHCTPYKUMHA Y OMTOPHBIX
y3JI0B, a TAKXE B MECTaX, i€ Harpy3ka Bbi3bIBAeT
U3rub B IUIOCKOCTH, NEPIICHAVKYJISIPHOM NPOIOTb-
HOH OCH CBapHOTO LLBa, MPUMEHAIOT ABYCTOPOH-
HUE MOSICHBIC LIBEIL

B 6Gankax ¢ ceyenusMu 2-ro U 3-ro Kiac-
COB, a TaKXe C YCJIOBHOIt THOKOCTBIO CTEHKH

A, >6 R,6; npuMeHeHHE OJHOCTOPOHHMX IO-

SICHBIX 11{BOB HE JOITYCKAETCA.

16.5.4. PeOpa XecTKOCTH CBapHBIX GaIOK JO-
XHBI OBITh YIAIEHBI OT CTBIKOB CTEHKU Ha paccTo-
stHue He MeHee 10 TomuMH cteHKU. B Mectax nepe-
CEYEHMS CTBHIKOBBIX IIBOB CTEHKM OajikM C mpo-
DNOJIBHBIM PEOPOM XECTKOCTH LIBBI, MPHUKPEIUIs-
I0lIME MPOAOJILHOE Pedpo XKECTKOCTU K CTEHKE,
He ITOBOAST IO CTHIKOBOTO lIIBA CTEHKU B MecTax
ux nepeceyeHus Ha (6t — 20) mm.

16.5.5 B cBapHBIX AByTABPOBBIX DANKaX KOHCT-
PYKUMIA rpym 2 — 4 cnenyeTt, Kak NpaBuilo, IPK-
MEHSATh OJHOCTOPOHHUE pedpa XECTKOCTH C pac-
[IOJIOXEHUEM UX C OJHOM CTOpOHB! OaJIKN U NpU-
BapKoO# MX K mosicam Oajiku.

B 6ankax ¢ 0oAHOCTOPOHHUMM MOSICHBIMU LIIBa-
MU peOpa XeCTKOCTH pacloiaraloT ¢o CTOPOHBI
CTEHKH, I1POTHUBOIMOJIOXHOI PACITONIOXEHHIO ON-
HOCTOPOHHHUX [MOSICHBIX UIBOB.
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16.6 BAJIKM KPAHOBBIX IYTEH

16.6.1 BepxHue nosicHble 1WBbI B OajIKax Kpa-
HOBbIX MyTel Al KPaHOB IPYIHI PEXVUMOB paGOThl
7K (B Lexax MeTaiypruyecKux rMpou3BOACTB) U
8K no TOCT 25546 BbIHONHAXT C HPOBapOM Ha
BCIO TOMUWMHY CTEHKH.

16.6.2 CoGonHble KPOMKH pacTSIHYTBIX MTOSICOB
6a7l0K KPaHOBbBIX MyTeit ¥ O6aOK pabouux Miona-
JIOK, HEMOCPEACTBEHHO BOCIIPUHUMAIOIIUX HArpy3-
KY OT MOABMXHbIX COCTaBOB, NOJDKHLI ObITE MPO-
KaTHbIMHU, CTPOraHbIMM WM OOpe3aHHBIMM Ma-
IUMHHOW KUCNOPOAHOM WM IUIA3MEHHO-AYTOBOM
pe3Koil.

16.6.3 Pasmepnl pebep kecTKOCTH HaoOK Kpa-
HOBbIX MYTEN JIONXKHBI YIOBJIETBOPSATh TpeboBa-
HusAM 9.5.9, 9.5.10 u 9.5.13, npu 3TOM LIMpPHUHA
BbICTyNalolleil 4YacTU ABYCTOPOHHEIO IPOMEXY-
TOYHOTro pedbpa JoKHa ObITh He Menee 90 mm. [IBy-
CTOPOHHME MonepeyHble pedpa XKEeCTKOCTH, Kak
MPaBWJIO, HE PUBAPUBAIOT K I10SICaM OAJIKH; IIPH
3TOM TOpLUbl pedep XEeCTKOCTU NOJKHBI ObITb
IUIOTHO MPUTHaHbI K BepxHeMy nosicy 6anku. B
6asikax o KpaHbl Ipyrn pexumoB padotsr 7K (B
exax MeTaJulypruyeckux npoussoacts) u 8K mo
FOCT 25546 Heo6xonMMo CTpOraTh TOPIBI, NIPH-
MBIKAOIIHE K BEPXHEMY MOSICY.

B 6ankax non KpaHbl IpyI peXXUMOB pabOTh
1K — 5K no 'OCT 25546 momnyckaeTcsl mpume-
HATb OAHOCTOPOHHUE IONepeyHbIe pedpa XeCTKO-
CTH M3 IOJIOCOBOM CTAIM UM OAMHOYHBIX YION-
KOB C MPMBApPKOH MX K CTEHKE U K BEPXHEMY IIO-
ACY U pacIoNOXeHHUEM comviacHo 16 5.5,

16.7 JUCTOBBIE KOHCTPYKIIUHA

16.7.1 KoHTyp nonepeyHbIX 37IEMEHTOB XEeCT-
KOCTH 000J104€K ITPOSKTUPYIOT 3aMKHYTHIM.

16.7.2 Tepenauy cocpenoTOYEHHBIX HArpy30K
Ha JINCTOBbIE KOHCTPYKLMM, KaK MPaBujio, Ipe-
AYCMATPHBAIOT Yepe3 3IEeMEHTbI XECTKOCTH.

16.7.3 B Mecrax conpsikeHU 060I0ueK pas-
JIMYHOM HOPMBI IPUMEHSIOT, KaK TIPaBuUIo, I1aB-
Hble TEPEeXOAbl B LENSIX YMEHbIIEHHUS MECTHBIX
HAMNpPSKeHUA.

16.7.4 BoinonHeHUe BCEX CTHIKOBBIX HIBOB IIpe-
JyCMaTpUBAIOT [ABYCTOPOHHENH cBapKoii 1ubo ox-
HOCTOPOHHE! CBapKO{ C MOABAapKON KOpHS WU
Ha MOAKJIAJKAX.

B npoekTe yKa3bIBaloT Ha HEOOXOAMMOCTE obec~
NMeYyeHUsl TWIOTHOCTH COCAURECHUI KOHCTPYKLUH,
B KOTOPBIX 3Ta TUIOTHOCTh TpeGyeTcs.

16.7.5 B 1UCTOBBIX KOHCTPYKLMSIX, KaK I1PaBH~
JI0, IPUMEHSIOT CBapHBIE COEAMHEHUsT BCThIK. Co-
eIMHEHHUs1 JUCTOB TONIMIMHONK 5 MM U MeHee, a
TAKXKE MOHTAXHbIE COSAMHEHUS JOMYCKaeTCs Ipe-
LYCMaTpHUBaTh BHAXJIECTKY.
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16.8 BUCAYUE MNOKPHITUA

16.8.1 JInst KOHCTPYKUMIA U3 HMTEN, KaK Mpasit-
JI0, MPUMEHSIIOT KAHATbI, MPSOU U BHICOKOIIPOYHYK
poBOIOKY. JlonyckaeTcsi NpUMEHEHHE MPOKATa.

16.8.2 Kponis Bucsuero nokpbiTHs, Kak npa-
BUJIO, 1OJDKHA ObITh PacnoioXeHa HeMoCPeACTBEH-
HO Ha HECYLIMX HUTSIX U TIOBTOPATb 0Opasyemyo
uMu ¢opMmy. JlonyckaeTcsl KpPOBJiO TONHATH Hal
HMTSAMH, ONEPEB HA CHCHHUAIBHYIO HAICTPOSYH)H
KOHCTPYKIMIO, MU TIOABECUTh K HUTSIM CHHU3Y B
3TOM Cayvae hopMa KPOBIIM MOXET OTIIMYATHCS 01
¢dopMbl NpoBHUCaHMST HUTEA.

16.8.3 OyepTaHug ONOPHBIX KOHTYPOB Ha3Ha-
YalT C YYETOM KDPUBBIX HABICHUS OT YCHIIMIL b
NIPUKPETUIEHHDbIX K HUM HUTSIX NIPYU PACUYETHBIX Ha-
Ipy3Kax.

16.8.4 111 coxpaHeHUsI CTaOUIBHOCTU hOPME,
KOTOpast NO/KHA 06eCeYnBaTh repMETUUHOCT MpH-
HSTOI KOHCTPYKLIMM KPOBNU, BUCSYUE MOKPBITHI
PAcCYMUTHIBAIOT HA NEHICTBUE BPEMEHHbBIX Harpysok,
B TOM 4KCJie BeTpoBOro orcoca. [1pu atom nposeps-
10T U3MEHEHUE KPUBU3HBI MOKPHITUS IO IBYM Ha-
TIPaBIEHUSAM — BIOJb U NoNepek Huteil. HeoOxom-
Mast CTAaOWILHOCTD TOCTHTAETCSI C NOMOILLBLIO KOHCT-
DPYKTMBHBIX MEPONIPUSITHIA: YBEJIMYEHUEM HATSDKCHHS
HMTH 33 CYET Beca MTOKPHITHS WIH TIPENBAPUTENBHO-
IO HANpPSKCHUS, CO3MAHMEM CTeLMATbHOM CTalfk
JIM3UPYIOLICH KOHCTPYKIIMU, NPUMEHCHUEM W3THO
HO-XXECTKMX HMTEH; MpeBpalIicHUEM CUCTEMBI Hi
Te# ¥ KPOBEJBLHBIX [UINT B AMHYIO KOHCTPYKLHIO,

16.8.5 CeyeHne HUTU PACCUMTHIBAIOT 110 HaH:
GOMbLUEMY YCUIHIO, BOSHUKAIOUIEMY TIPU pacyer
HOW Harpyske, C Y4eTOM M3MEHEHHWs 3adaHHOK
FEOMETPUH MOKPEITUsI. B ceTyaTsix cucreMax, Kpo-
M€ 3TOrO, CEYEHME HHUTH IPOBEPSIOT Ha YCHIM
OT NeiCTBUSL BpEMEHHOM HaArpy3Ku, pacIioioXeH-
HOH TOJILKO BJOJIb JAHHON HUTU.

16.8.6 BepTukajibHble U TOPU3OHTAILHBIE e
peMElLeHMs] HUTeH U yCWIns B HUX OTPEAESIOT ¢
YYETOM HEJIMHEHHOCTH paboThl KOHCTPYKLIUIA 1o
KPbITHSL.

16.8.7 Ilpu pacuete HUTEH M3 KAHATOB U IX
3aKpervieHui 3HayeHus: KoadbuimeHTa ycaosui
paboThl MPUHUMAIOT B COOTBETCTBUU C Tabiu-
ueit 44 (pazaen 18); nisi CTaOUIU3UPYIOLIMX KaHa:
TOB, HE SIBASIOIULUXCSH 3aTSXXKKAMK A OTIOPHOI
KOHTYpa, KO3(QOUUKMEHT YCAOBUI paboTh! y, = |

16.8.8 OmopHble y37bl HUTEl U3 MPOKATHEI
npoduieit BHINMOAHAIOT, KAaK MPaBUIO, LUAPHUP-
HBIMH.

16.9 ®JIAHUEBBIE COEANHEHUSA

16.9.1 TIpu npoexTHpoBaHuu (GIaHUEBBIX CO-
CIUHEHU:

BbIOMPAIOT CTaNb IS (DIAHLIEB C YYETOM Tpe-
GoBaHUit NMpuioXeHus B;



UCITONB3YIOT BEICOKOMPOYHBIE 6ONTHI, obecrie-
YMBAIOLLME BO3MOXHOCTb BOCIIPUHUMATh MOTIepey -
Hble YCUJIMS 3a CYET CHJI TpeHUs Mexnay durania-
MU

Tpe6oBanus 1o HATSDKEHUIO OOITOB, €ro KOH-
TPOMIO U MJIOTHOCTH KOHTaKTa MexXny (aHlamu
naust B CHulI 3.03.01.

16.9.2 TIpu pacyere dhraHUEBBIX COEMUHEHUN
B 3aBUCMMOCTH OT KOHCTPYKTMBHOIO peIUEHUS,
XapakTepa rnepenaBacMbIX YCUIMK W TpeOOBaHMA
3KCIYaTaLlMKU TTPOBEPSIIOT:

HECYLLLYIO CIIOCOGHOCTH GONTOBOTO COENMHEHMUS;

HECYLLYIO CIIOCOOHOCTb (DPUKIIUMOHHOTO COeNH-
HeHMUSI;

POYHOCTD (DJIaHLIEBLIX IMCTOB MpPU U3rube;

NPOYHOCTh CBAPHBIX LIBOB, COEAMHSIIOUIUX
(naHel, ¢ OCHOBHBIM 3JIEMEHTOM.

16.10 COEAMHEHMUS C ®PE3EPOBAHHBIMMU TOPLIAMU

B coelMHEHUSX 2JIEMEHTOB C (Ppe3epOBaHHbBI-
MM TOpLAaMH (B CTbIkax ¥ 0a3ax KOJOHH U T.II.)
CKUMAIOLIYIO CUJTy CUMTAIOT MOJHOCTBIO fiepeaa-
I0LLIEICA Yepe3 TOPLIBL.

Bo BHELIGHTPEHHO CXXAThIX JIEMEHTAX CBAPHbIE
BB M OONTHI, BKJIIOYasl BBICOKOMNPOYHBIE, pac-
CYMTHIBAIOT HA MAKCMMAJIBHOE PACTATHUBAIOLEe
yCWIKE OT AeHCTBUSI MOMEHTA U TIPOJOIBHOMN CUJIBI
npu Haubosiee HEBJATOIIPUSITHOM UX COYETAHMH,
a TaKXe Ha COBUTaloliee YCWIHE OT JeUCTBUSA Mo-
NepevyHO CUIIBI.

16.11 MOHTAXXHBIE KPEIIJIEHHMSA

16.11.1 MoHTaXHble KpeIICHUS KOHCTPYK-
UMid 30aHUH M COOPYXEHMU ¢ OaJkaMH KpaHO-
BbIX MyTeif, PACCYMTHLIBAEMBIMU Ha YCTAJIOCTh, a
TAaKXe KOHCTPYKUMI MO, XKeJIE3HOLOPOXHEIE CO-
CTaBbl OCYLUECTBASIOT CBAPHBIMH WIM (PUKLIU-
OHHBIMH.

boatel knaccoB TouHOCTH B 11 C B MOHTaXHBIX
COCAMHEHUAX 3TUX KOHCTPYKLUMH HOMyCKaeTcs
NPUMEHSITh:

WIS KpeTJIeHUsT MPOrOHOB, 3JIEMEHTOB (hoHap-
HOlt KOHCTPYKUMH, CBf3eil MO BEpPXHHUM HOSICAM
(ep™ (pu HAIMYKMK CBA3EH MO HUXHUM I0ACaM
WM XECTKOM KpOBJIM), BEPTUKANLHLIX CBSI3€H IO
depmam U doHapsaM, a TaKXKe NIEMEHTOB (axBep-
Ka;

WIS KpeMJICHUsI CBA3EH MO HIDKHHM MOsICam
(epM npy HAJIMYUM XECTKOM KpOBIH (kese300e-
TOHHBIX MJIM APMHUPOBAHHBIX IUTUT U3 SUYEUCTHIX
6eTOHOB, CTAILHOrO MPOMUIMPOBAHHOIO HACTU-
Ja M T.0L);

JISE KPEeMJIEHUs CTPONUJBLHBIX M MOACTPO-
MUAbHLIX ¢epM K KOJOHHAM M CTPOIMIBHBIX
depM K MONCTPONMUNBLHBIM MPHU YCJIIOBUHU Tepe-
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a4yl BEPTUKAJIBLHOrO OMTOPHOTO AABJIEHUS YEpeE3
CTOJIUK;

INE KPerIeHUsI pa3pe3HbIX GalloKk KpaHOBBIX
nyreit Mexny coboi, a TakXe /IS KPEeruleHUs UX
HUXHETO rosica K KOJIOHHaM, K KOTOPbIM He Kpe-
[ATCA BEPTUKATIbHBIE CBA3MH;

IU1S1 KpenieHUs 6aiok pabounx Miolaaok, He
MOABEPraloOLIMXCsl BO3AEHCTBUIO AMHAMUYECKUX
Harpysox;

Ul KpeIUJIEeHUS. BTOPOCTENEHHBIX KOHCTPYK-
LM,
16.11.2 s nepepacnpesenenusi U3rubaroLmx
MOMEHTOB B 3JIEMEHTAX PaMHBIX CMCTEM KapKac-
HBbIX 3JaHUI JOTyCKaeTcs NMpUMEHEHWe B y3Jax
COEUHEHUS pUreseit ¢ KOJIOHHAMM CTaJIbHbIX Ha-
KJIaJI0K, paboTaoluX B M1aCTHYECKOM CTaauM.

Haxstanku BBIMOJHSIOT U3 CTaNeil ¢ npeaenom
TexyuecTH 10 345 H/mm2

Yceuaus B HaKIaaKax ofnpenensior npu MUHA-

MaJIbHOM [Ipefe/e TeKy4ecT! o, .. = R, U Mak-
CUMaJIBHOM 2npezlene TEKYYeCTH O, ... = R, +
+ 100 H/mm2.

Haxuanku, paboTaioLiue B r1acTUYeCKOM cTa-
IUH, DOJXHBI UMETb CTPOraHbie unu ppesepoBan-
HbIe MPOAOABHbLIE KPOMKHU.

16.12 OITIOPHBIE YACTH

16.12.1 HenonsuxHble IUAPHUPHbBIE OMOPBI C
HEHTPUPYIOLIMMH [IPOKIAAKAMHU, TAHTE€HIIUATE-
HbIC, a IPU BecbMa OONILIIMX peaklusx — GanaH-
CHUpHBIE OIOPHI NMPUMEHSIOT ITPM HEOOXOAMMOCTH
CTPOrO PaBHOMEPHOTO paciipefie/IieHUs! NaB/ICHUS
oA OIOPOM.

IInockue WM KAaTKOBbi€ MOABMXHbLIE ONOPbLI
TIPUMEHSIIOT B CJIy4asiX, KOIa HUXEeXalliast KOH-
CTPYKIIUS IOJIKHA GBITH pa3rpyXeHa OT FOpU30H-
TAJIBHBIX YCUIWii, BOZHUKAIOIUUX MPU HETOABHXK-
HOM ONUPaHUU Ganku unu QepMel.

KoadduureHT TpeHUs B TIOCKUX MOABHXKHBIX
ornopax NpUHUMaIOT paBHbIM (0,3, B KaTKOBBIX —
0,03.

16.12.2 Pacyer Ha cMATHEe B LIMJMHJIpUYEC-
Kyx mrapaupax (uamndax) 6anaHCUPHBIX ONOP BbI-
NOJHAIOT (MPU LEHTPaJbHOM YIJIe KacaHusi MO-
BEPXHOCTeil, paBHOM WK GosbuieM 90°) no dop-
MyJie

F/ (1,25riR,y) < 1, (178)

rae F — paeneHue (cuna) Ha onopy;

r,l — COOTBETCTBEHHO paAuycC M JUIMHA LUap-
HHUPA;
pacyeTHOE COTPOTUBJIEHHWE MECTHOMY
CMSITHIO 1IpY TUIOTHOM KacaHWM, NpH-
HMMaeMoe COTJIacHO TpeboBaHUsIM 7.1.

p —
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16.12.3 PacueT Ha JMaMeTpajibHOE CXXATUE KaT-
KOB Npou3BoAsT no dhopmyne

F/(ndIR,y)<], (179)
rme #n — 4YHCIIO KATKOB;
d,! — nuameTp M ANMHA KaTKa COOTBETCTBEH-
HO;
R, — DpacyeTHOe COMPOTUBIEHHE AUAMET-

pPaJIbHOMY CXXaTKIO KaTKOB IIpU CBOOOJ-
HOM KacaHWUM, MpPUHUMAaeMOe COrjlac-
HO TpeboBanuaMm 7.1.

17 XOMOJIHUTEJBHBIE TPEBOBAHUSA
[10 ITPOEKTUPOBAHUIO KOHCTPYKIIUM
OIIOP BO3AYIUIHBIX JUHUM
DJIEKTPONEPEJAYH, OTKPBITHIX
PACHIPEJEJUTEJIBHBIX YCTPOMCTB
U KOHTAKTHBIX CETEN TPAHCIIOPTA

17.1 Ins KOHCTPYKLMI ONOp BO3MYHIHBIX JIK-
HUi1 anexTponepenayu (BJI), oTKpbITBIX pacmpe-
nenutenbHbIX ycTpoitctB (OPY) MU KOHTaKTHBIX
cereii Tpancnoprta (KC), kak mpaswio, npume-~
HaoT craau C235, C245, C255, C285, C345,
C345K, C375 no FOCT 27772, cranb mapku 20 u
0912C no I'OCT 8731 cornacHo npuioxenuio B.

B 3aBUCUMOCTH OT Ha3HAUYEHUST KOHCTPYKLIMIA
Y TUIIA UX COEAMHEHUI pa3nMyaroT IpyIiibl:

rpynmna 1 — cBapHble CHelMaibHBIE ONOPHI
GOJIBLUNX TIEPEXONOB BBHICOTOM CBbilile 60 M;

rpymnmna 2 — cBapHble onopsel BJI, kpome yka-
3aHHBIX B Ipymne 1; cBapHble OMOPbI OLIMHOBKY U
non Beikiouaread OPY HezaBUCHMO OT Hamps-

Tabnuma 42

JKEHUsI, CBapHbie Onopsl noj obopynosanue OPY
HanpsixeHueM cBbilie 330 kB; xoHcTpykumu #
anemeHTl KC, CBA3aHHbIE ¢ HATSDKEHHEM Mpo-
BOAOB (TATH, LUITAHTH, XOMYThI), & TAKXKE OMOPH,
YKa3aHHBIE B IpyMIie |, Npyu OTCYTCTBUU CBApHbIX
COEIMHEHUN;

rpynna 3 — cBapHbie U GOJITOBBIE OMOPBI N0l
obopynoBanue OPY HanpsukeHueM no 330 kB,
KPOME OIIOp TOA BBLIKJTIOYATENH; KOHCTPYKIIMU |
JMIEMEHTHl HEeCYLIUX, MOANEPXKUBAIOIIMX U (uK-
cupyowux ycrpoitcts KC (onmopsl, pureau xecr-
KHUX NONEepeyYnH, NPOXEeKTOPHbIE MauThl, (HUKCa-
TOPBI), a TAKXKE KOHCTPYKLMM TIPYITIBI 2, KpoMe
KC, npu OTCYTCTBUY CBApHBIX COENMHEHMIA,

rpynna 4 — cBapHble ¥ OOJITOBBIE KOHCTPYK-
LIMU KabenbHbIX KaHANOB, ACTAJIM MYTEi nepekar-
K4 TpaHCHOPMATOPOB, TPANbl, TECTHULIb], Orpax-
HEHHUS U APYrue BCIOMOraTeabHble KOHCTPYKLIH
u anementsl OPY, BJI u KC.

17.2 bonthl KinaccoB ToyHOoCTU A, B 1 C am
onop BJI BricoToit 10 60 M 1 XOHCTpykuuil OPY
n KC npuHMMAaIOT KaK O1s1 KOHCTPYKLIMA, He pac
CUYMTHIBAEMbIX HA YCTANOCTb, a VISt (baHLeBbl
coenyHeHUit ¥ omop BJI BeicoTOit Gosiee 60 M -
KaK Ul KOHCTPYKLMIT, paCCIUTHIBAEMbIX Ha YCT-
nocTb, no 1abnauue I'.3 npuroxenus I.

17.3 JIuTble meTany NpOEKTUPYIOT U3 YIiaepo-
aucToit ctany Mapok 35J1 u 451 rpyri otiusok i
u III mo T'OCT 977.

17.4 Tlpm pacuyerax onop BJI, koHcTpyxumi
OPY u KC npuHuMaroT JOMOJHUTEIbHbIE KO3
uuuenTs! ycnosuii pabots! o tabnuue 42, 17.10
4 npunoxenuio E.

Ne
n.m.

DJIeMEHT KOHCTPYKLUM

Koadouuuenr
YCTOBWI paGoTht

B HOPMAJbHOM PEXUME paboThI
B aBapUiiHOM pexuMe paGoTsl

1 | Cxarblit mosic U3 OAMHOYHOTO YroJIKa CTOMKYM CBOBOIHO CTOALIEH OMOPh! B TIEPBLIX ABYX
naHeNmsiX oT HaliMaKa Mpy Y3JIOBLIX COCHAUHEHUX:

3 | OrraXKa U3 CTANBHOIO KaHaTa WIM TYy4Ka BRICOKOMPOYHOM MPOROJOKHU:
IUIS1 TPOMEXYTOUHO OMOpBI B HOPMaJbHOM peXuMe paboTol 0,90
L1 aHKEPHOM, aHKEPHO~YINIOBOY U YTJIOBOM Orop:

Ha CBapke 0,95
Ha b6oJrTax 0,90
2 | Cxatblil 31EMEHT TUTOCKO# pelleTyaToi TpaBepChl U3 OAMHOYHOIO PABHOMOIOYHOTO YTOI-
Ka, NIPUKPEIIIeMOro ofHo# noakoit (pucyHox 20):

Nosic, MPUKPEIUIIEMBIA K CTOMKE OIOPbI HETIOCPEACTBEHHO ABYMsI 60n1TaMu U OoJiee, 0,90
MOCTaBJeHHBIMK BAOJb N10CA TPABEPCHI

fiosic, MPUKPEIUISIEMBII K CTOMKE OMOPHI OHUM GOMTOM UMY Yepe3 HacoHKY 0,75
packoc ¥ pacropka 0,75

0,80
0,90

COCAMHEHUA DJIEMEHTOB B Yy3jax.

[IpumeuaH nue — YkasaHHble B Tabnule 3HaYCHUA KO3dpuLMEHTa yCTOBU paboThl He paclpoCTpaHSIoTCs Hi
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Pucyrox 20 — CxeMa TpaBepChbl C TPeyroabHOM peLeTKOoM

Hns ortop BJI, OPY u KC 3HaueHHe Ko3pdu-
UIMEHTA HANEXHOCTH I10 OTBETCTBEHHOCTH Y,, TIPU-
HUMAIOT paBHbIM 1,0.

Pacuer Ha MpoYHOCTb PaCTAHYTBIX 2JIEMEHTOB
orop mo gopmyJe (5) ¢ 3aMeHOM B HEl 3HAYEHUS
Ry Ha R,/ y, He nonyckaercs.

17.5 Tlpu onpeneneHUn NPUBEAEHHON THOKO-
¢ty no Tabnuue 7 HauboOAbIIYIO I'MOKOCTBH BCEro
CTEPXHA A BBIYMCIISAIOT MO hOPMYJIaM:

LIS YETBIPEXTPAHHOIO CTEPXKHA C Iapaiieiib-
HbIMM MMOSICAMH, 1HAPHUPHO OTIEPTOrO IO KORUAM,

A =21 /b; (180)

ISl TPEXTPAHHOTO PAaBHOCTOPOHHETO CTEPXKHA
¢ mapanjieflbHbIMM MOsICAMU, LIAPHUPHO OMEPTO-
I0 110 KOHIaM,

Aoy = 2,51 /b; (181)

14151 CBOOOAHO CTOSILLEH CTOMKU IMUpaMUAAIb-
HOM opMBI (pHcyHOK 13)

M = 20 / b, (182)

Ob6o3HayeHuUst, TpUHATHIE B popmynax (180) —
(182):

{ — reomeTpuyeckas MJIMHA CKBO3HOIO
CTePXXHS,;

b — paccTosiHUE MeXAY OCSIMH MOSICOB
Haubonee y3KOH IpaHU CTEPXKHS C
NapajieJibHbIMU TTOSICAMU;

h — BbICOTa CBOOOHO CTOALLEH CTOUKM,

u= 1,25 (bj/b,.)2 —2,75(b,/b) + 3,5 —
KO3bPULUMEHT Ol onpeaeNeHus
pacyeTHOI JUHBL,

e b W b,— paccTOfHUA MeXIY OCAMU MOsICOB
nupaMMaanbHONM OMOpbl B BEPXHEM
# HUXHEM OCHOBaHMAX Hauboiece
y3KOM IpaHU COOTBETCTBEHHO.
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17.6 PacyeT Ha yCTOMUYMBOCTb MPU CXATUU C
U3rubOM CKBO3HOIO CTCPXHSI ¢ pelleTKaMu Mo-
CTOSIHHOTO MO AJTMHE CEYECHUS BbIMOJIHSIOT COrlac-
HO TpeboBaHUAM pasaena 10.

J1ist paBHOCTOPOHHETO TPEXTPAHHOTO CKBO3HO-
TO CTEPXHS C PELUETKAMHU NMOCTOSIHHOTO 110 IUIMHE
CEYEHMSI OTHOCUTEJIbHbIA 3KCHEHTPUCUTET BHIYKMC-
JISIIOT N0 (popMyiaM:

npu u3rube B IVIOCKOCTH, NEPIEHINKYSAPHOI
OJHOM W3 IpaHel,

m = 3,468 M / (Nb); (183)

Npy U3rube B MIOCKOCTH, NAPAJUIENbHOM O~
HOU U3 rpaHeit,

m = 38M/ (Nb), (184)

rae b — paccrosinue MeXJIy OCSIMHM TIOSICOB B
TUIOCKOCTH TPaHY;
B — xos>ddunuent, pasHbiii 1,2 npu 6on-
TOBbIX coearHeHusIX u 1,0 — npu cBap-
HbIX COEIMHEHUSX.

17.7 Ilpu pacyere HA YCTOMYMBOCTh MPU CXKa-
TUU C U3ruOOM CKBO3HOIO CTEPXHS C pellieTKa-
Mu cortacHo tpeGopaHuam 10.3.1 u 10.3.2 3Ha-
YeHHUE IKCUCHTPUCHUTETA e NMPHU 6OATOBBIX COeAU-
HEHUSAX 3JICMEHTOB YMHOXAIOT Ha KO3(hPUILIMEHT
1,2.

17.8 IIpu npoBepKe yCTOMYMBOCTH OTACIBbHBIX
MOSICOB CTEPXKHSA CKBO3HOIO CEYEHUS MPU CXKATUU
C U3ruboM TPOMONBHYIO CUIy B KAXIOM mosice
OTIPENENIOT C YYETOM JONOTHUTEIBHOTO YCUNUS
N, oT u3rubaouero MoMeHTa M, BLIUCISEMOrO
1o nehOPMUPOBAHHON CXEME.

JIns luapHUpHO OTEPTOi 1O KOHLIAM pelieT-
YaTOH CTOWKU [OCTOSSHHOIO MO UIMHE IPSAMOY-
rofbHOTO ceyeHust (tun 2, tabauua 7) onopml ¢
OTTSDXKKaMM 3HayeHne MoMeHTa M B cepeauHe
JUTMHB! CTOMKHM ITpU M3rube ee B ONHOM U3 IJIOC-
KOCTEN X — X MU y — Y ONPEleNsiior no ¢popmy-
ne

M=M,+BN/d (1) (185)

rae Mq — H3rubaiolmii MOMEHT B CEpPEAUHE

JJIAHBI CTOHAKM OT MOMlepeyHoil Ha-
IPY3KH, olnpeneisieMblii Kak B Oa-
Kax;

8 — ko3dduumenT, npuHUMaeMblit Co-
raacHo 17,6;

N — nponojbHas cuia B CTOMHKE;

fq — Mporub CTOWKMU B CEPEAWHE MJIUHBI
OT MOMEepeYHO Harpy3ku, omnpeae-
JISIEMBIM KakK B OObIUHBIX Oankax ¢ uc-
MMOJIb30BAHMEM TIPUBEACHHOIO MO-
MEHTa MHEPUNU CceueHuUst [,
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S, — 0,0013/ — HayaneHbLA TIPOru6 cTOM-
KW B TLTIOCKOCTH M3TH0a;
§=1— 0,1Nl2/(Elef).
3pech: | — mJiMHA CTOMKU,

Iy=A12,

rie A — IUIowAanb CeYEeHMs CTONKHY;
}\ef — TNpUBeACHHAas FMOKOCTb CTOMKU, OIl-
penensieMas 1o tabnuue 7 nnsg cede-
HMsI TMIA 2 C 3aMEHO# B (opmyine
(16) A, Ha A, unu A, COOTBETCTBEH-
HO TJIOCKOCTH U3ruba.

[Ipu u3rube cToifku B ABYX IJIOCKOCTSX yCH-
nue N, onpenensior no ¢opmysne (109); npu aTom
HayanbHbI NpOTUO f, yYUTHIBAIOT TONBKO B TOM
TUIOCKOCTH, B KOTOPO#i cocTaBsiowas yeumus N,
OT MOMeHTa M, unn My uMeeT HauOobllee 3Ha-
YeHHUeE.

17.9 INonepeynyio cuny ( B LIapHUPHO OIIep-
TOW M0 KOHLIAM CTOMKE C pelleTKaMu TIOCTOSIHHO-
I0 1O JUIMHE NPSIMOYTOJIBHOTO CeuyeHusl (Tun 2,
Tabnuua 7) onopbl ¢ OTTSAXKAMU NpU CXKATUU C
U3ruboM B OJIHOM M3 MIOCKOCTEN X — X UM Yy — ¥
TPMHUMAIOT [TOCTOSHHOM 110 ANMHE CTOMKHU U OIl-
penensiioT no ¢popmye

3, 148N

Q= Qmax +T

(Jg+t 1) (186)

e QO

max — MaKCHMajbHas MoIepeyHas cuia or

MTOTIEPEYHON HArpy3KH B TUIOCKOCTU
n3ruba, onpeaensieMasl Kak B Oankax.
OcranbHble 0603Hauenus B dopmye (186)
MPMHUMAIOT TAKUMM Xe, Kak B dopmyne (185).
17.10 Jnst luapHUpHO ONEPTOM IO KOHIIAM pe-
LIETYATON CTOUKHU MOCTOSHHOIO IO AJIMHE Tpey-
TOJILHOIO CKBO3HOTO ceyeHMs (TUn 3, Tabauua 7)
OMOPBbI € OTTSKKAMU TMPU CXKATHU ¢ U3ruboMm B
OLHOI U3 MNOCKOCTEH X — X WIK y — y 3HAUCHUE
MOMeHTa M B cepeluHe e€ [JUIMHBI OTPEESIIOT 110
dopmyne (185), B KOTOpO#t MpUBEACHHAST THOKOCTH
JOJIXXHA OIpeaesiTbes Mo TabnuLe 7 s ceueHusd
TMna 3.
ITpu mn3ruGe cTOKU B ABYX TUIOCKOCTSIX 3Ha-
yeHue ycuaus N, NpUHUMAIOT GONBIINM U3 ABYX
3HAYEHU, onpenessieMeIx 110 GopMynam;

Noy=1,16M,/buna N,,=0,58M,/b+ M, /b. (187)

Ilpu yuete 06oux MOMEHTOB M, 1 My BO BTO-
poit ¢popmyne (187) HavanbHBIt POTrUO CTOMKH B
KaX10# M3 IBYX IJIOCKOCTEH MPUHMUMAIOT PaBHbIM
f, = 0,001%

17.11 Tlonepeunyio cwity Q B IJIOCKOCTH Ipa-
HU B LUADHUPHO OMEPTOi N0 KOHIAM PelueTyaToi
CTOHKE TPEYroJbHOro CKBO3HOIO CEYEHUs OMNOpbI
C OTTSDKKAMU TIPU CXKAaTHHM C M3rUbOOM ompeness-
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10T mo dopmyne (186) ¢ yueToMm mpHBeneHHOI
TMOKOCTH )\e/, onpenenseMoit no tabnune 7 nis
ceueHus Tuna 3.

17.12 PacueT Ha YCTOMYMBOCTBH CXKAThIX 3J¢-
MEHTOB KOHCTPYKLIAR U3 OAMHOYHbIX YTOJIKOB (I10-
SICOB, pEUIeTKM) BBINOJHSIOT, KAaK MPaBUWIO, ¢
YUETOM 3KCUEHTPUYHOTO TMPWIOXKEHUS TPOAOIL-
HOU CUJIBI.

[lommyckaeTcs paCCYUTBIBATD 3TH JIEMEHTHI Kah
LIeHTpaJIbHO-CXaThle o (opmyne (7) npu ycno-
BUY YMHOXEHMSI TTPOJNONIBHBIX CHJI Ha KO3¢dhdbuL-
eHTBI 0, M 0, NpUHHMaeMble He MeHee 1,0.

B nipocTpaHCTBEHHBIX BOJTOBBIX KOHCTPYKLH-
X MO pUCYHKY 13 (kpoMe pucyHka 13, 8 U KOHLe-
BEIX OTOp) IpY LIEHTPUPOBAHUU B Y3JI€ DJIEMeH-
TOB U3 OOUMHOYHBIX PABHOIIOJIOUHBIX YTOJIKOB M0
MX PUCKaM NTPY OJHODPSAHOM PACITONOKEHUH 6oi-
TOB B 3JIEMEHTAX PCUIETKH U MPUKPETUICHUH pac-
KOCOB B y3JI€ C JIBYX CTOPOH IOJIKM TI0siCa 3Haye:
HUS K03hOUUMEHTOB 0, U O ; ONPEAENAIOTCS:

U1 1osicoB mpu A < 3,5 (ripu , > 3,5 npunu-
MawT ) = 3,5) no dopmynam:

npu 0,55<¢/b<0,66uN,,/ N, <0,7

a, =1+ [¢/b—0,55 +
+ %(0,2—0,05%)] N,./N,; (18§

npu0,4<c/b<0,55u N, ,/ N, <(2,33¢/b-
— 0,58)

a,, = 0,95+ 0,1¢/b + [0,34 — 0,62¢/b +
+ %(0,2 —0,053)] N,.,/N,; (189)

IUISL PACKOCOB, PUMBIKAIOILVX K PACCUMTDIBY-
eMoit maHenu mosca, mo Gopmysiam:
npu 0,55<¢/b<0,66 u N,,/N_ <07

a, = 1,18 — 0,36¢/b +
+ (1,8¢/b — 0,86) N, /N, (190)

npu0,4<c/b<0,55u N,/ N,<(2,33¢/b-
— 0,58)

a;=1—004c/b+
+ (0,36 — 041 ¢/ b) N,/ N,. (19

s mpocTpaHCTBERHBIX 0OATOBBIX KOHCTPYE-
LIMiA O pUCYHKY 13, 2,0 B hopmynax (189) u (191
npuHumalot 0,45 < ¢ / b < 0,55.

B ¢opmynax (190) u (191) orHoleHUe pac-
CTOSIHMS 110 TIOJIKE YTOJIKa packoca OT ODYIIK: it
PHCKU, HAa KOTOPOU YCTAHOBJIEHbI GONTHI, K k-
pYHE TOJIKU YroJika packoca MnpuHSTO oT 0,54 x
0,6; npu oTHolreHuu, paBHoMm 0,5, Koagduu
€HT o, BBIYKCIEHHBIA TI0 popmyram (190)
(191), momxeH ObIThL yBeauueH Ha 5 %.



B npocTpaHCTBEHHBIX CBAPHBIX KOHCTPYKLIM -
X U3 ONMHOYHBIX PABHOMOJIOUYHLIX YIOJAKOB 1O
pucyHKy 13,6,e (KpoMe€ KOHLIEBBIX OMOP) € MpU-
KperJIeHMEeM PacKOCOB B Y3jl€ TOJNBKO C BHYT-
peHHeR CTOPOHBI MOJIKKU fosca npu N, /N, <
<0,7 3HaueHUsA KO3PPULMEHTOB o, U O, IIPU-
HUMAIOT:
NpY LUEHTPUPOBAHUM B Y3JaX DJIEMEHTOB I10
UEHTPAM TSLKECTH CeyeHu#t o, = o, = 1,0;
Npy LIEHTPUPOBAHUHU B Y3JlaX OCeil packocos
Ha obywok nosica a,, = o, = 1,0 + 0,12 N, ,/N, .
[lpn pacueTe KOHCTPYKLIMiII HA COBMECTHOE
JeiCTBUE BEPTUKAIBHBIX U ITOTNEPEUHBIX HATPY30K
U KpYTSLLErO MOMEHTA, BBLI3BAHHOI'O OBGPLIBOM
NPOBOAOB WJIM TPOCOB, OOIMYCKAETCS MPUHUMATH
a, = a, = 1,0.
O6o3HayeHus, NpUHATHIE B popmysax (188) —
(191):
¢ — paccTOsIHUE I10 T0JIKE YyroJiKa Inosca ot
o0ylliKa 10 pUCKH, Ha KOTOPOii pacno-
JIOXEH LICHTp Y3.a;
LIMPHHA [TOJIKYU YTOJIKA IT0sCa;
— TMpoJOJbHAs CUJIa B MAaHENM TOsCa;
N,;, — CyMMa MpOeKuMil Ha OCb T10s5Ca YCH-
JIMA B pacKocax, MPUMbIKAOILMX K Of-
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HOU TOJIKE rosica, IepelaBaeMasi Ha
HEro B y3jie Y onpeaensemas IIpy TOM
XK€ COYETaHUM HArpy3oK, Kak ang N, ;
IIPU pacyeTe 1osica NPUMHUMAETCs 00JIb-
ee U3 3HavyeHuit N, ,, MONy4YEHHBIX
IUTSL Y3JI0B 110 KOHUAM [aHEeNH, a TpU
pacyeTe packocoB — IJIsl y3aa, K KO-
TOPOMY MPUMBIKAEeT Packoc.

17.13 PacuerHble UTMHEI L, 1 panuychl HHep-
LUY CEYEHUH I NpU oTpenesieHuH rubKoCTH 3.e-
MEHTOB MJIOCKMX TPaBepc ¢ MosicaMu U peuleTKoi
M3 OMMHOYHLIX YIOJKOB (pucyHoK 20) npuHuMa-
IOT PABHBIMU:

IS T1osica lef= bt =0, lef= L, =1,

JIJISL packoca Ief =1, =10,

JUIsl PaCHIOpKH lef= o= .,
rae i, — paauyc MHEPLHMH CEYEHUs! OTHOCUTENb-

HO OCHM, MapajiebHOM 1/10CKOCTH pe-
IHETKY TPaBEPCHI.

17.14 TubKOCTh MEPBOrO CHM3Y packoca U3
OIMHOYHOrO Yrojka pellieTyaToit cBoGOAHO CTO-
suieit onopsl BJI He momxHa npesbituath 160.

17.15 OtkioHeHust Bepxa ornop ¥ nporubei Tpa-
BEpPC He NOJKHBI MpeBblaTh 3HAYEHUH, MpUBeE-
IEeHHBIX B Tabnuie 43.

Tabnumna 43
OTHOCUTEbHOE OTHOCUTENBHBI ﬂpOTHﬁ TpaBepChbl U banku
OTKJIOHEHHE (K MpoJieTy WM AJMHE KOHCOJIM)
Ne KoHcTpykuus BEPXa OTIOpI
mnn Y Hanpasji€HUE OTKAOHEHUS (K BBICOTE BepTrkanbHbIi F'opnsoHTanbHbIU
OFIOpEI) B IIpONeTe Ha KOHCOMY | B MpojeTe |Ha KoHcomm
1 | KoHuesas u yrnosas onopa BJI ankep- 1 1 1 He orpanuumnsaercs
HOTO TUIA BBICOTOM 10 60 M BIOMB NpO- 120 200 70
BOJIOB
2 {Onopa BJI aHKepHOro TUIia BEICOTOM 0 1 1 1 To xe
60 M B10JIb MPOBOAOB 100 200 70
3 |IIpomexyrouHas onopa BJI (kpome ne-{ He orpauu- 1 1 »
PeXoaHO#) BAOJIb IIPOBOAOB YHUBAeTCA 150 50
4 |IlepexonHble onopsl BJI Bcex THUIOB BbI- 1 1 1 »
cotoit cauiue 60 M BLOJbL IPOBOIOB 140 200 70
5 |Onopa OPY Brons nposonos 1 1 1 1 1
100 200 70 200 70
6 |To xe, nomepek MPOBOIOB 1 He orpanu- | He orpanu- | He orpaHuuuBaercs
70 YHUBAETCs YuBaeTCst
7 | Croitka oropsl 1oa o6opynoBaHue 1 — — — —
100
8 |banka nox ofopyaopaHue — 1 1
300 250
[TpumMeyanus
1 Orknonenue onop OPY u Tpasepc onop BJl B aBapMMHOM M MOHTaXHOM PEXHUMAax He HOPMUDYETCS
2 OTKIIOHEeHUs U HpOFHGbI 1o MNO3ULUAM 7 1 8 DOAXHBI OBITH YMEHBIUEHEI, €CNTY TEXHUYCCKUMU YCIOBUSIMM Ha 3KCILtyaTa-
10 060pynOBaHMsl YCTAHOBIEHE! Gonee XecTKre TpeGoBaHUS
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17.16 B craibHbIX TPOCTPAHCTBEHHBIX KOHCT-
pykuusx onop BJI u OPY u3 oanMHOUYHBIX yroi-
KOB CJIEAYET NPEIyCMATPUBATE B IIOTIEPEYHBIX CE-
YeHUsX nuadparmbl, KOTOPHIE AOKHBI pacriona-
ratbCsl B CTOKAX CBOOOJHO CTOSILIUX ONOP HE
pexe, yeM uepe3 25 M, U B CTOHKAxX OMop Ha Of-
TAXKaxX — HeE pexe, yeM yepe3 15 M. luacdparmol
JOMKHbB!I TAKXKE YCTAHABAHBATLCA B MECTax IMpU-
JIOXKEHUS] COCPEAOTOYEHHBIX HArpy30K U Tepeso-
MOB MOSICOB.

17.17 Tlpu pacyeTe Ha CMSATHE COEAUHSIEMBIX
3JIEMEHTOB PENIETKH B OHOOOJITOBBIX COeIMHEHUIX
C paccTosiHMEM OT Kpast 2JieMeHTa A0 LEHTpa OT-
BEpPCTUSl BAOJAb YCUIUs MeHee 1,54 y4MTBHIBAIOT
npumedanue 2 tabnuusl 37.

B 01HOOONTOBBIX COEAMHEHUSIX 31IEMEHTOB, I10-
CTOSIHHO PafbOoTaroLIUX HA PaCTsKEHUE (TAr Tpa-
BEPC, 3JIEMEHTOB, MPUMBIKAIOILMX K y3j71aM Kper-
JleHUst TPOBOJOB M TPOCOB, U B MECTAaX Kperuie-
Hust 060pyAOBaHMsT), PACCTOSIHUE OT Kpas SJIeMeH~
Ta A0 LIEHTpa OTBEPCTUS BIOJb YCHUIUSI TIPUHUMA-
10T He MeHee 2d.

17.18 Packocki, npukperisieMble K IOSICY
Go/TaMU B OIHOM y3Je, NOJIKHbBI PACnioNnararsed,
KaK MpaBHyiO, C JABYX CTOPOH MOJNKU ITOACHOTO
YroJika.

17.19 B 60ATOBbIX CThIKAX MOSCHBIX PaBHOIO-~
JIOYHBIX YTOJKOB YMCI0 OONTOB B CThIKE Ha3HAYa-~
10T YETHBIM W pacrpeeNssioT 60ATH MIOPOBHY MEX-
Iy TOJIKAMU Yrojka.

KonuuecTBo 601TOB NMpH OAHOPAXHOM U 1LAX~
MaTHOM HMX PacrnofoXeHHM, a TAKXKe KOJUYECTBO
NMONepeyHbIX psiAoB OONTOB MPU ABYXPSIIHOM HX
PAcnoNoXeHUM HA3HAYAOT, KaK NMPaBuio, He 60-
Jiee NATU Ha ONHOM MOJIKe Yroika ¢ Kaxnoi cTto-
POHB! OT CTHIKA.

YKka3zaHHOE KONHUYECTBO GOJITOB U NonepeyHbIX
PSIOB JOMYCKAETCS YBENIUYUTD 1O CEMH NMPHU YCIO-
BHU YMeHbLIEHUs 3Ha4YeHUs KoddduuueHTa vy,
onpenenseMoro no tabyuuue 38, yMHOXEHUEM Ha
0,85.

17.20 Pacyer Ha yCTOHYMBOCTH CTEHOK OIOp
M3 MHOTOrpaHHBIX TPYO NpH yucJie rpaHei ot 8 1o
12 BHIMONHAIOT 1O hopmysne

o,/ (o,y) <1, (192)

rae 6, — HauGoNbLIee CXUMAIOLLEE HAMPSDKEHE
B CEYEHUM OMNOPHI MPU €€ pacyere Mo
1eopMUPOBAHHOM CXEME;
O, — KPUTHYECKOE HampsKeHHE, BIYUCAI-
eMoe no popmyne

o, = (BB -3,8/X,)WR, <R,. (193)
B ¢opmyne (193) 0603HaYeHO:
B=0,58+181/A%;
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My = (b/0JR,/E — ycnosuas rubocn

CTEHKHU I'PAHM LWIUPHHON b ¥ TONILMHOI

y=1+0,033 %, (I1-0,/0),

rae A, NMpUHUMAIOT He Gonee 2,4;

0, — HaUMEHbLUEE HANPSKEHUE B CEHCHHH,
FIPUHUMAEMOE TIPU PACTSKEHUH CO 3H2-
KOM «MUHYC».
MHororpaHHbie TpYOb! NOJDKHBI OTBEYATH -
6oBanusaM 12.2.1 u 12.2.2 nng KXpyriabix Tpyo ¢ pe-
JTMYCOM OIMUCAHHOI OKPYXHOCTH.

18 JOIIOJTHUTEJBbHBLIE TPEBOBAHUA
1O IMMPOEKTUPOBAHUIO KOHCTPYKIIHil
AHTEHHBIX COOPYXEHMM CBA3U
BBICOTOM JIO 500 m

18.1 Ind cTajibHBIX KOHCTPYKIIMA AHTEHHH
coopyxeHuii (AC), KaKk NpaBUIO, MPUMEHAW
ctain no OCT 27772 (xpome craneit C390K
C590, C590K), cranp mapok 20 u 09I'2C no
T'OCT 8731 cornacHo npunoxeuuio B. [Tpu 3ok
APUHUMAIOT pacTnpeaeNeHUE KOHCTPYKLIMIH no
rpyminam:

rpynna I — 3neMeHTbl (MEXaHUYECKUe JeT
JIN) OTTSDKEK MAYT W aHTEHHBIX IMOJIOTCH, ACTaM
KpenaeHus oTTsikeK K hyHIaMeHTaM U K CTBONaY
CTaJIBHBIX OMOp;

Tpynna 2 — 3JeMEHThl KOMOUHHPOBAaHHb!
orop;

rpynna 3 — CTBOJbI MAuT ¥ GallleH, peLleTks,
3JIEMEHTBI OMMPaHUS Ha PyHAAMEHTDI;

rpynna 4 — nuadparMbl GalIeHHBIX OMOP, It
CTHHIIbI, TEPEXONHDBIC MIOIAAKH.,

Marepuanbl sl COeAUHEHUI TIPUHUMAIOT ¢
racHO pasjeny 6, HOPMATHBHGHIE U PaCYETHbE
COMpPOTHUBJIEHUS MAaTepUalioB W COCAMHEHMII -
cornacHo pasgeny 7 u npwioxenusim B u T

18.2 Jlns1 OTTSLKEK M DNEMEHTOB aHTEHHbIX M-
JIOTEH MPUMEHSIOT CTajtbHble KAaHATbl KPYIbt
ounHkosaHHsle 1o rpynne CC, rpy3oBbie Hepac
KPYYMBAIOWMEC ONMHAPHO CBUBKY (CITIUPAIbHbi)
WY HepacKpyyMuBalollMecs NBOHHOM KPECTOBOI
CBUBKM C METALIMYECKHUM CEPAEYHMKOM (KpPYTo-
NpsiaHbIe), MPU 3TOM CIIMPATbHBIE KAHATHI [IPUMe:
HSIIOT NMPH pacyeTHBIX Yeuusx 1o 325 kH. B kanara
NPUMEHSIOT CTAIBHYIO KPYIJYIO KaHATHYIO MPOBY
JIOKY Haubosbmiyx AnameTpoB Mapku 1. Jins cper
He- U CUJIBHOArpecCUBHBIX Cpell NOIYCKAIOTCS K&
HaThl, OLIMHKOBaHHbIE Mo rpynne XKC, ¢ tpebos:
HusMu 11g KanatoB rpynnsl CC. Jlonyckaercst npi
MEHeHWe PAaCKPY4YMBaIOLUXCS KaHATOB MPU ycCio
BUHU, YTO OOBSI3KH M3 MATKON OLIMHKOBaHHOM Mpo
BOJIOKM, PacCIOJIOXKEHHbIE 1O KOHIAM KaHaTos
OyayT yBeJMUYEHDI I10 JUIMHE Ha 25 %.



Jnst OTTSKEK €O BCTPOEHHBIMH M30JISTOPAMU
OPELIKOBOTI'O THIA MPUMEHSIIOT CTAJIbHbIE KaHAThI
¢ HEMETAJUIMYECKMMH CEepAEYHUKAMU, €CIIU 3TO
JONyCKAeTCS PaJUOTEXHHYECKUMH TpeOoBaHUsI-
MH.

I OTTSDKEK C yCUJIMSIMU, TIPEBHILIAIOUIMMMU
HECYLIYIO CIIOCOOHOCTb KAHATOB U3 KPYIJIOH MpO-
BOJIOKH, JOIYCKAeTCsi MPUMEHEHUE CTAIBHBIX Ka-
HaTOB 3aKPBITOTO THIIA M3 3€TOOOpPAa3HbIX U KIU-
HOBUIHBIX OLLMHKOBAHHBIX MIPOBOJIOK.

18.3 KOHLIBI CTalIbHBIX KAHATOB B CTAKAHAX MW
MydTax 3aKpervisiioT 3aIMBKOM IIMHKOBBIM CILIa-
som HJAM9-1,5]1 mo TOCT 21437.

18.4 /Ins1 31€MEHTOB aHTEHHBIX MOJIOTEH IIPHU-
MEHAIOT TpoBoza cornacHo Tabnwune /1.2 mpuio-
xenus J1. IlpuMeHeHUe MeAHbIX IPOBOJIOK NOIyC-
KaeTcsl TOJILKO B CIIy4asiX TEXHOJIOTHYECKO HEOO-
XOIMMOCTH.

18.5 3nauyeHue pacyeTHOro COMPOTUBIEHUS
(ycunusi) pacTsKEHMIO MTPOBONOB M TPOBOJIOK MPH-
HMMAIOT PaBHBIM 3HAYEHHUIO Pa3pbIBHOIO YCWIIHS,
YCTAHOBJIEHHOMY TOCYAApCTBEHHBIMU CTaHIApTa-
MU, IeIeHHOMY Ha KO3®@ULMEeHT HAlEXKHOCTH 110
Matepuany v,

JUISL ATFOMMHUEBBIX ¥ MEAHBIX [IPOBOJOB Y,, =
=2,5;

JUISL CTaJICAUTIOMUHUEBBIX TIPOBOAOB IMPY HOMH-
HATBHBIX CEYEHUSIX, MM

16u25—vy,=2,.835—-95—y,=25;120u

bonee — vy, = 2,2;
11 OUMETALTMYECKMX CTaJleMETHBIX POBOJIOK
1, = 2,0.

18.6 [Tpu pacuerax xoHCTpYKLMA AC npHHU-
MaloT K03bDHULIMEHTH YCIOBUI PaOOThI, YCTAHOB-
TeHHBbIe B pa3nenax 5 u 15 u B Tabnune 44.

18.7 OrtHOCUTE/IbHBIE OTKJIOHEHMS orop (1o
BBICOTE) HE MOJKHBI NPEBBIIIATL 3HAYCHHI (KpO-
M€ OTKJIOHEHUIT O11op, VIS KOTOPBIX YCTaHOBJIEHBI
HHBlE 3HAYEHUS TEXHHYECKUM 3aaHHeM Ha Ipo-
eKTHPOBaHHE):

NpY BETPOBOW WM TOJIONEAHOM HArpys3ke .....
[/100;

Tp¥ OMHOCTOPOHHEN MOABECKE AHTEHHBI K OMO-
Pe TIPU OTCYTCTBUM BETPA .cceeeevernrrrrrrraannnn. 1/300.

18.8 MoHTaXXHBIE COENUHEHUS] DNIEMEHTOB KOH -
CTPYKUHMiA, TIepenaouue pacyeTHbIE YCHUINS, TIPO-
eKTHPYIOT, KaK ITpaBMJIO, Ha 60JTaX Kiacca ToY-
nocTit B M BhIcOKOTIpOYHBIX OonTtax. I1pu 3HaKore-
PEMEHHBIX YCUNUAX, KaK IPAaBWIO, MPUHUMAIOT
COeNMHEHMSI HA BBICOKONIPOYHBIX GOJNTaX MM Ha
MOHTAXHOI cBapKe.

[IpuMeHeHe MOHTAXXHOM CBApKU KJIX GOJITOB
Knacca TOYHOCTH A JIOJXXKHO OBITH COTJIaCOBAHO C
MOHTHUpYIOLLIEH! opraHu3auue.

18.9 Packock! ¢ rubkocthio Gonee 250 npu rne-
PEKpeCTHOM pellieTKe B MEeCTaxX HepeceYeHuit n0-
XHBbI OBITh CKPETUICHBI MEXAY COOOH.

CIT 53-102-2004

Ta6nuuna 44

Koa¢ppunuu-
DneMeHTbl KOHCTPYKLMiA €HT YCIOBUH
paboTsl ¥,
TIpeaBapuTeIbHO HAIPSXEHHBIC IAEMEH - 0,90
Thl PELIETKN
DnaHub:
KOJBLIEBOTO THMA 1,10
OCTAJIbHBIX THIOB 0,90

CraybHbIE KAHATHl OTTSDKEK MayT WIM 3Jle-
MEHTHI aHTEHHBIX MOJIOTEH P MX KOJIU-
YyecTBe:
3—5 OTTAXEK B sIpyce WIH 3JIEMEHTOB 0,80
aHTEHHBIX MOJIOTEH
6—8 oTTSIXKEK B ApyCe 0,90
9 orTaXEK B sipyce U Gonee 0,95

3azenKa KOHLIOB Ha KOyllUe 3aXHMaMH WK 0,75
TOYCYHAs OMPECCOBKA BO BTYJIKE

OruteTka KaHaTa Ha KOoylle WK U30JITope 0,55

DJIEeMEHTHl KPEIUICHUSI OTTSIKEK, aHTCH- 0,90
HBIX TOJIOTEH, IPOBOJAOB, MOAKOCOB K
OMOPHBIM KOHCTPYKUMSM M aHKEPHBIM
dbyHIaMeHTaM

AHKepHEBIE TSOKM 6¢3 pe3bOOBbIX COeAMHE - 0,65
HUIi IpK paboTe MX Ha PacTSKeHUE C U3-

rnboM

ITpoyiurHbl nipu paGoTe Ha pacTsKeHHNe 0,65

JleTtanu KpervieHUi U CoeIMHEHMI CTaIb-
HbIX KaHATOB:
MeXaHUYeCKHe, KpoMe Oceit HIapHM- 0,80

poB
OCH UIApHMPOB MPH CMATHU 0,90

IMporu6Gsl pacrnopok auapparM U 37€MEHTOB
TEXHOJNIOTUYECKUX IUIOLAA0K B BEPTUKANBHON U
FOPHU3OHTAIbHOM MIOCKOCTSAX HE JOJIXHBI [TPEBhI-
watk !/, nponera.

18.10 B KOHCTPYKLMAX peIUeTYATHIX OMOP AH-
acparMbl JOJIKHBI YCTAHABIMBATLCH Ha PacCTOS-
HUM MEXIY HUMU He 6ojiee Tpex pa3MepoB Cpell-
HEro MoMepeyHOro Ce4eHUsT CEKLIMIA OTOpbhI, a TaK-
Xe B MeCTax MPUJIOXEHUS COCPENOTOYEHHBIX Ha-
IPY30K U MEPENIOMOB TMOSICOB.

18.11 BonTbl ¢naHUEBBIX COEAMHEHUH TPYD
pPa3MeLlaloT Ha OJHOW OKPYXHOCTH MUHMMAILHO
BO3MOXHOTO AHaMeTPa, KaK NPaBMWIO, Ha PaBHBIX
PAcCTOSTHUAX MeXIY 60/ TaMMu.

18.12 DneMeHTH pellieTku (HEPM, CXORALIUE-
Cs1 B OJHOM y3jie, LIEHTPUPYIOT Ha OChb IOfACA B
TOYKE MepeceyeHUs Ux oceit. B Mectax npuMbiKa-
HUSI PAacKOCOB K (plaHLIaM JOMYCKAaeTcs UX pac-
LIEHTPOBKa, HO He 0oJiee YyeM Ha TpeTh pa3Mepa
MOTIEPEYHOro CEeYEHUs mosica.
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B npope3Hbix dacoHkax nisi KperjieHus pac-
KOCOB M3 KpPYIJIOi CTAJIM KOHEL MPOpe3u paccBep-
JIMBAIOT OTBEPCTHEM NUAMETPOM B 1,2 pa3a GoJib-
e JuaMerpa packoca.

18.13 OTTs1XKM B MauTax ¢ peleTyaTbiM CTBO-
JIOM UEHTPUPYIOT B TOYKY NEepeceyeHus: oceil ro-
SICOB U PACMOPOK. 32 YCIIOBHYIO OCh OTTSDKEK TIpH-
HUMAIOT Xopay.

JlucroBble NpOYMIHHBI A% KPEILVIEHUS OTTH-
XeK TOAKPerUILioT peOpaMu XKeCTKOCTH, MPenox-
PaHSIOUIMMU MX OT U3ruoa.

KoHCTpyKUMU Y3/10B KpeIUIEHUS OTTSIXKEK,
KOTOpblE HE BIIUCHIBAIOTCA B TPAHCIIOPTHbIE raba-
PUTHI CEKUMI CTBOMA MayT, MMPOEKTHPYIOT Ha OT-
JIeNIbHBIX BCTABKaxX B CTBOJIE B BUJIE XeCTKHX raba-
PUTHBIX AMadparM.

18.14 Harsixneie ycrpoitctBa (MygTsl), CIIy-
Kaliue AAst PeryMpoOBKY [UTMHBL M 3aKpeIUIEHUS
OTTSDKEK MauT, AOJKHBI KPENUThCH K aHKEPHBIM
YCTpOiiCTBaM 'MOKON KaHAaTHOW BcTaBkoit. nnna
KaHATHOM BCTABKM MEXKIY TOPLIAMU BTY/IOK JHOJIX-
Ha ObITh He MeHee 20 nMaMeTpoB KaHaTa.

18.15 Jlnst snemenros AC NMPUMEHSIIOT TUIO-
Bbi€ MEXAHMYECKUE NETATM, TIPOLIeNIIKE HCTIbITA-
HMSt Ha TPOYHOCTh M yCTANIOCTh.

Pe3bOy Ha pacTsiHYThIX 3JieMEHTaX MPUHUMAIOT
cornacHo I'OCT 8724, TOCT 9150, TOCT 24705
(McniosHeHMe BMaaMHbl pe3b0bl ¢ 3aKpyIEHU-
eM).

18.16 B oTTsixxxax Maut, HA IIPOBOJAX U KaHA-
TaX OPU3OHTATHHBIX AHTEHHBIX MOJOTEH JUIA ra-
lIeHUs BUOpaLMK MpeaycMaTpUBaloT 1OCel10Ba~
TEJIbHYIO YCTAHOBKY NApHBIX HU3KOYaCTOTHBIX
(1 — 2,5 T'u) u BbicokouacToTHbIX (4 — 40 T)
BUOporacuteneit peccoptoro tuna. Huskovacror-
HbI€ TACUTENU BbIOUPAIOT B 3aBUCMMOCTU OT Yac-
TOTbl OCHOBHOIO TOHA OTTSKKU, MPOBOAA HJIH
KaHara. PaccTosiHue s OT KOHIIEBOI 3aAeNKH KaHa-
Ta 0 MeCTa MOABECKM FacHUTENEH OMNpeaessiiorT no

dbopmyne
§20,41-107d\[P/ m, (194)

rae d — JaMaMeTp KaHara, MPOBOAA, MM;
m — Macca | M KaHara, IpoBoOJa, Kr;
P — npenpapuTenbHOE HATSKEHWE B KaHa-
Te, nposoae, H.

BbiCOKOYACTOTHBIE TACUTEM YCTaHABIMBAIOT-
Csl BbILIE€ HU3KOYACTOTHBIX Ha paccTosiHuu s. [Ipu
npojeTax MpOBOAOB U KAHATOB aHTEHHBIX MOJIO-
TeH, npesbiaommx 300 M, racure/n ycTaHaBIN-
BAlOT HE33BUCHMO OT pacyera.

Jns raweHust KonebaHUM TUIA «TaloNupoOBa-
HUE» U3MEHSIOT CBOOOMHYIO JUTMHY KaHaTa (mpo-
BOJA) TOBOAKAMM.

18.17 AHTeHHbIE COOPYXEHHUA PAAMOCBSI3H HE-
00XOAMMO OKpalIMBATh COMJIACHO TPEOOBaHUSAM MO
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MAapKHPOBKE U CBETOOTPAXACHHUIO BbICOTHBIX Mpe-
MATCTBUM B COOTBETCTBMM C HACTABICHUEM N0
a3pOAVHAMHUYECKOM cyx06e B rpaXXIaHCKO aBUa-
uu.

19 IOMTOJHUTEJIBLHBIE TPEBOBAHUSA
10 MPOEKTUPOBAHMIO KOHCTPYKLIMI
3TAHUN 1 COOPYXEHHUN
IIPY PEKOHCTPYKIIUH

19.1 OBIIME ITOJIOXEHMA

19.1.1 TIpoekTHOE pelIeHME MPUHUMAIOT Hi
OCHOBe CIELMAIBHOrO 00CAENOBAHUSI KOHCTpYK-
uMii 1 BeIBOjA 00 MX TEXHUYECKOM COCTOSIHUM,
KOTOpO€ MOXET ObITh ONPEAECNICHO KAK:

UCIpaBHOE — MPU BLITIOJIHEHUM BCeX Tpedo-
BaHUM AEHUCTBYIOLIMX HOPM M TOCYHapCTBEHHbIX
CTaHAAPTOB;

paboToCIIOCOOHOE — NIPY YACTUYHOM OTCTYN-
NeHuu oT TpeboBaHUI HOPM Ge3 HapyLIeHus Tpe-
6oBaHMil MO NpenenbHBIM COCTOSHUSIM [EePBOi
rpynnel (FOCT 27751) 1 nipu TakuX HapyLeHUsx
TpeGOBaHUM 110 MpeleNbHBIM COCTOSIHUSAM BTOPOI
[PYMIbl, KOTOPblE B KOHKPETHBIX YCJOBUSX HE OI-
PaHUYHBAIOT HOPMAJIbHYIO IKCILTYaTaLHIO 30aHHA
{coopyxeHHUs);

OTpaHUYEHHO pabOTOCNOCOOHOE — B CJIyyasy,
Koraa maasi obecreyeHWsl SKCILIyaTalluM 3AaHHi
(COOPYXEHHSI) HEOOXONMM KOHTPOJb 33 COCTOs-
HUEM KOHCTPYKLMH, 32 NPOAOJKUTEILHOCTBIO MX
SKCIUTyaTallMM WM 32 napameTpaMM TEXHOJOIU-
YeCKHX MpOoLIeccoB (HanpuMep, OrpaHUYEHUE IPy-
30M0IBLEMHOCTM MOCTOBBIX KPAaHOB);

aBapuitHOE — MpH HAPYLUIEHUU U HEBO3MOX-
HOCTH MPEAOTBPATUTH BO3MOXHOE HapylICHHUE TP¢-
GOBaHMI MO IpeAcsbHbIM COCTOSIHWAM IEPBOi
IpYIIIbI.

19.1.2 Ilpu ycuneHun WM M3MEHEHUH YCIIo-
BUI pabOThl COXpaHsIEMbIX KOHCTPYKUMIA obecre-
YHBAIOT KAK MUHMMYM HUX pabOTOCIIOCOGHOE Co-
CTOSIHME.

KoHCTpyKumu, HaXoAsMecs B OrpaHUYEHHO
paboToCnoCcOBHOM COCTOSHUM, NPU 0GECIIeYEHHH
HEOOXOAMMOro KOHTPOJS JONYCKAETCA HE YCUIU-
BaThb Ha MEPUOJ OT NIPOBEAEHUST OOCIENOBAHUA 10
PEKOHCTPYKLUMU.

19.1.3 JInst KOHCTPYKLIMiA, 3811 POEKTUPOBAH-
HbIX [0 paHee AEHCTBOBABLUMM HOPMAM M Tex-
HUYECKHUM YCJIOBUSIM, JOMYCKAETCS HE IPOBo-
AUTb TMOBEPOYHBIA pacyeT B Cyyasx, €Cld R
NEePUO IKCIUIyaTauMU He MEHEE 15 neT B HUX He
BO3HUKIU NehEeKThl U MOBPEXIECHUSA, HE M3Me-
HUWJIUCh YCJOBUS NaJibHEHLICH 3KCHJiyaTaliuH,
Harpy3ky U BO3AEUCTBUS, a IIPU UX K3MEHEHUH
HE YBENIUYHINUCH YCUIKS B OCHOBHBIX 3JIEMEH-
Tax.



19.1.4 TIpu ycuneHUU KOHCTPYKLMI TIpexyc-
MATPUBAIOT KOHCTPYKTUBHBIE PELIEHUA ¥ METObI
npou3BoACTBa pabor, obecreyrnBaroIKUe IaBHOe
BKJIIOUCHHE 3JIEMEHTOB U KOHCTPYKLIMH YCUIeHUsS
B COBMECTHYIO paboTy C COXpaHsIeMbIMU KOHCT-
pYKUMSIMU. B HEOOXOAMMBIX CIy4asiX UCTIONB3YIOT
HCKYCCTBEHHOE PEryJIMPOBAHUE YCHIMH Y BpEMEH-
HYI0 Pa3rpy3Ky KOHCTPYKLUH.

19.2 PACYETHBIE XAPAKTEPUCTUKH
CTAJIM U COEAUHEHHNHU

19.2.1 OueHKy KauecTBa MaTepuana KOHCTPYK-
LMt IPOM3BOIST IO JAHHBIM 3aBOACKHUX CepTUOU-
KaToB WU 110 pe3y/IbTaTaM UCIIbITAHUH 00pa3lioB.
WcnpitaHust BBINOJHAIOT [TPU OTCYTCTBUM UCIION -
HUTENBHOM NOKYMEHTALUKM WM CePTU(HUKATOB,
HEOCTATOYHOCTY UMEIOLLIMXCST B HUMX CBEAEHUM UK
obHapy>XEHUM MOBPEXICHUN, KOTOPbIE MOTIIU
ObITh BLI3BAHBI HU3KMM KaueCTBOM MeETaluia.

19.2.2 TIpu uccieROBaHUY U UCIBITAHUU Me-
T2 OMPeNesisIoT CAeAYIOlNe NOKa3aTeIu:

XUMHYECKUI COCTAaB — MAacCOBYIO IOJIIO 3Jle-
MEHTOB, HOPMUPYEMBIX TOCYIapCTBEHHBIMU CTaH-
JapTaMy WIKM TEXHUYECKUMHU YCIOBUSIMH Ha CTafb,

npenes TeKy4ecTd, BpeMeHHOE COIIPOTHMBIIE-
HUE ¥ OTHOCHUTENLHOE YIJIMHEHUE IPU HCIIbITa-
Husax Ha pactskenue 1o FOCT 1497 (pexomenny-
€TCs IIPOBOAUTDL UCIBITAHMS C MMOCTPOCHUEM AM-
arpaMMbl paboThl CTaln);

ynapHyto BsisakocTs Mo FOCT 9454 g Temme-
pParyp, COOTBETCTBYIOLUMX IPYINC KOHCTPYKLINiA 1
pacyeTHOIl TeMmepatype no tabnuue B.3 mpuno-
xeHus B;

YRApHYIO BA3KOCTb HOCNE AeHOpPMALHOHHOTO
crapernst mo FOCT 7268 nns rpyninn KOHCTPYKIHIA
¥ pacyeTHBIX TeMreparyp no tabnuue B.3 npuno-
xeHus B;

B OTOEJIBHBIX CIY4YasiX MaKpO- U MUKPOCTPYK-
Typy CTaJu.

Mecra ot6opa npob st onpeleeHus nepe-
YHCTIEHHBIX MOKa3aTesel, KONM4eCTBO Mpod U He-
00XOIMMOCTb YCHJIEHUS MECT Bblpe3KH yCTaHaB-
NMBAET OpraHu3aumsi, NPOU3BoOAsLIas 0bcaenoBa-
HUE KOHCTPYKLIMH.

19.2.3 MccnenoBaHus U UCAILITAHUS MeTalia
KOHCTPYKLIMi1, M3rOTOBAEHHBbIX 10 1932 r., mpo-
BOAT B CELIMATH3MPOBAHHBIX HAYYHO-HCCAERO0-
BATENILCKUX UHCTUTYTAX, FAE, KPOME CBOMCTB Me-
TAINA, YCTAHABAMBAETCSl CMOCOO IIPOM3IBOACTBA
CTA/IM: MYIUTMHIOBAs!, KOHBEPTEPHAsI C MPOLYBKOM
BO3KYXOM (OeccemMepoBCKasi WJIM TOMacoBCKas),
MapTEHOBCKAs UM 3NEKTPOCTAlb.

19.2.4 PacyeTHble COMPOTHUBJICHUS TMPOKATa,
THYTBIX poduneit U TpyG COXpaHSEMbIX KOHCT-
pYKuMii Ha3HAyalT cornacHo TpeboBaHusaM 7.1,
npu 3TOM 3HaueHus R, R, v Y, IPUHUMAIOT:
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JUTS MeTa/Ula KOHCTPYKLIMIA, U3rOTOBAEHREIX 10
1932 r., — o NoJy4eHHbIM NPH HUCMbLITAHUIX
MUHUMANBHBIM 3HAaYEHHAM TIpelesia TeKy4yecTH
¥ BPEMEHHOIO CONMpPOTHBIEHMS; ¥,, = 1,2; R mms
OYATHHIOBOM CcTald [JOAXHO ObITE HE 6oJiee
170 H/MM?2, 111 KOHBEPTEPHOi, MAPTEHOBCKOM 1
anexTpocTanu — He Gonee 210 H/mm?;

IJISE MeTallila KOHCTPYKUMIA, M3TOTOBJIEHHBIX
nocae 1932 r.:

a) Opu Hanauuuu ceprudukara — MO MUHM-
MaJIbHbIM 3HA4YCHUSIM IIpeAeia TEKYYECTH U Bpe-
MEHHOI'O COITPOTUBJICHUSI B TOCYAAPCTBEHHDBIX CTaH-
JapTtax ¥ TEeXHUYCCKUX YCJIOBHUSX, TO KOTOPBHIM
U3TOTOBJIEHA [aHHas METaIONPOAYKIMS; ¥, =
= 1,025 anst mpokara, M3TOTOBJEHHOrO IO
TOCT 27772; y,, = 1,05 ans npokara, M3rOTOBJEH-
Horo nociie 1982 r. no 'OCT 380 u TOCT 19281;
¥, = 1,1 — 15 BCero ocrajabHOro NpokKara;

0) Ipu OTCYTCTBUM CepTH(MMKATA (110 pe3ylib-
TaTaM UCC/IEIOBaHUI MeTaUla comiacHo 9.6, a tak-
K€ CBEIEHUSM O BUIE NPOKATa U BPEMEHU CTPOU~
TEJIBCTBA ONPENeNAIOTCS MapKa CTalM U HOpMa-
TUBHBIA NOKYMEHT, 1O KOTOpDOMY M3rOTOB/IEHA
JaHHasg METAUTONPOAYKLIUS) — 110 MUHMUMAJIbHbBIM
3HAQUEHUAM MpeJena TeKy4eCTH U BpEMEHHOTro Co-
MPOTHRIIEHUST B HOPMATUBHOM JOKYMEHTE LTS JaH-
HOM npoaykuuu; vy, = 1,1;

B) B CIyyasx KOria MAeHTU(OUIMPOBATH CTab
HE YIJI0Ch, — [0 MUHUMAaJIbHOMY Pe3y/lbTaTy UC-
nbITanuif; vy, = L1 Ry HE IOJDKHO ObITh Oonblie
210 H/mm2.

HonyckaeTcst He TPOU3BOAMUTD UCTIBITAHUS ME-
Ta/Ula KOHCTPYKIIMA, B 9IEMEHTaX KOTOPbIX HOP-
ManbHblE€ HaNpsXeHUs He Bblwe 165 H/MM2.

19.2.5 PacyeTHbIe CONPOTUBRICHUS CBAPHBIX CO-
€MHEHHI COXPaHAESMbIX KOHCTPYKLMI1 Ha3HAYAlOT
C YY4ETOM MAapKu CTaJl{, CBAPOYHBIX MATEPHAIOB,
BUIOB CBAapKH, IMOJIOXEHUS 1IUBOB U CMOCOGOB MX
KOHTPOJISI, IIPUMEHEHHBIX B KOHCTPYKLUSIX.

[Ipu OTCYTCTBUM YCTAaHOBJEHHBIX HOpPMaMH
HEOOXOXMMBIX JaHHBIX HOTYCKAETCS! MPUHUMATD:

JUISL YTJIOBBIX LIBOB — wa= R, =0,44R ; Bf=
= 0,7 u B, = 1,0, npunumas npu 3tom vy, = 0,8;

INST PACTAHYTHIX CTBHIKOBBIX IIBOB — Rwy =
= 0,55Ry B KOHCTPYKLHMSIX, M3TOTOBJICHHbIX 10
1972r., n Rwy = 0,85Ry — nocne 1972 r. Jonycka-
€TCSl YTOYHSTb HECYILIYIO CITOCOOHOCTh CBAPHBIX CO-
€AVIHEHUI1 110 pe3ynbTaTaM UCHbITaHUIT 00pa3LoB,
B3ATHIX H3 KOHCTPYKLHUU.

19.2.6 PacueTHble CONPOTUBJICHHUS CPE3y U pa-
CTSKEHUIO OOJTOB, a TaKKe CMSTHIO 3JIEMEHTOB,
COeMHAEMBIX OONTaMH, ONMpEAENSIOT COIIaCHO
ykaszanusiM 10.2.2. Eciy HeBO3MOXHO YCTAHOBUTH
KJIaCC MPOYHOCTH GONTOB, TO 3HAYEHHUSI PacyeT-
HBIX COTPOTUBJIEHUI OHOOOITOBBIX COCAMHEHHU
npuHuMaioT: R, = 150 H/Mm? n R,, = 160 H/mMM2.

19.2.7 PacyeTHbIE CONPOTUBICHUS 3aKJIETNIOY-
HBIX COCAMHEHMN MPUHUMAIOT 110 Tabnuie 45.
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Taonuua 45

PacueTHoe CONPOTUBJICHHUEC 3aKJICIOYHOIO COCAUHCHMUA,
H/Mmm?
HanpsaxeHHoe YcnosHoe Fpynna
COCTOsIHME oBo3HayeHme CoeaMHeHUs cpesy u pgaginxjizia‘o 3AKJICTIOK CMATHIO
boK COCANHAEMBIX
C12, Cr3 0912 SNEMEHTOB

Cpe3 R B 180 220 —

C 160 - -
PactsikeHue (OTpblB ro- R, B, C 120 150 —
JIOBKH)
Cmsarue R,p B — - R,,J =2R

C - - R, = L7R, |

Mpumeyanus
WIY B JETAIAX MO KOHZYKTOPaM.

KOHAYKTOpAa B OTACJBHBIX OCTAIAX.

OOMYyCKaeTC s,

1 K rpynne B oTHOCATCA cOeAMHEHMS, B KOTOPBIX 3aKJIENKM MOCTaBJICHBl B OTBEPCTUS], CBEPACHHbBIE B COOPAHHBIX 2JIEMEHTA
K rpynne C oTHOCATCS COeQMHEHMSA, B KOTOPBIX 3aKJIETIKU NOCTaBJICHBl B OTBEPCTHUS, MPONABJEHHbIE WIN CBEPIEHHbIE 6¢3

2 [pu NpUMeHEHUU 3aKIENOK C TOTAWHBLIMM WY TIOMYMOTANHBIMM TOJOBKAMM PAacYeTHbIE COTMPOTMBIACHMSA 3aKJIEMOYHb
COEOMHEHUI CPe3y U CMATHUIO TIOHUXKAIOTCA YMHOXeHMeM Ha koadduument 0,8. Pabota yKasaHHBIX 3aK/NENOK HA PACTSKEHME He

Ecny B UCIIOMHUTENBbHON HOKYMEHTallMK OT-
CYTCTBYIOT YKa3aHHs O CII0co0e obpa3oBaHuUs OT-
BEPCTHI M MaTEpUaJIe 3aKJIENOK U YCTAHOBUTH HX
N0 UMEIOIIUMCS NAaHHBIM He IIPeCTaBIsETCs BO3-
MOXHBIM, pacyeTHbIe COMPOTUBICHUS MPUHUMA-
10T 1o Tabnuue 45 Kak sl COSAMHEHUI Ha 3aK-
nenkax rpynnb! C u3 cranu mapku Cr2.

PacyeT 3akJIeITOYHBIX COEAMHEHUI BBIMIOTHS~
10T cornacHo dbopmynam 15.2.9, npunumas R, =
=R;R_=R;R,=R;A=A4,=A4=0785d%

yb=1,ai ‘7,

”
19.3 YCWJIEHUE KOHCTPYKIIUI

19.3.1 KOHCTPYKUIMH, IKCIUTyaTUPYEMBbIE TIpU
MOJIOXUTENBHOM TeMIlEpaType M M3rOTOBJIEHHBIE
H3 KMISLIEH MaJoyrJIepoaUCTOi CTalu, a TaKxKe
U3 APYTHUX CTAIEH, Y KOTOPBIX IO pe3yJabTaTaM HUC-
TIBITAHUI 3HAYEHUs YNApPHOU BS3KOCTU HMXE ra-
PaHTUPOBAHHbBIX FOCYJAPCTBEHHBIMM CTAaHAAPTAMU
MO CTAISIM Msi TPYNN KOHCTPYKLIMIA B COOTBET-
CTBUM C TpeGOBaHUSIMU TIpUIoXeHusT B, He noa-
JIEXAT YCUIEHHWIO MM 3aMEHE TMpPH YCJIOBUM, YTO
HanpsKeHUS B SMIEMEHTAX U3 3THUX cTajieii He 6y-
AYT NPeBbILUATH 3HAYECHUI, UMEBIIMUXCS IO PEKOH-
cTpykuuu. PeuieHue 06 MCIONBL3OBAHUM, YCUNe-
HUU WIM 3aMeHe 3TUX KOHCTPYKUUM, €CNU IKC-
TUTyaTalus MX He OyJEeT COOTBETCTBOBATh YKa3aH-
HOMY YCNOBHIO, TPUHUMAIOT HA OCHOBAHUHU 3aK-
JIOYEHHUS CTIELHAIM3UPOBAHHOTO HAYYHO-HCCIIe-
AOBAaTEbCKOTO UHCTUTYTA.
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19.3.2 PacueTHy10 CXeMy KOHCTPYKIIMU TIpU-
HUMAIOT C YIETOM OCOOEHHOCTel ee nefCTBUTEb
HOi1 paboOTH, B TOM YHCJIE C YYETOM (PaKTHUYECKIN
OTKJIOHEHHI FeOMETPUYECKOH HOPMBI, pa3Mepos
CeYEeHUI, YCITOBUM 3aKPEIUVICHUSI U BBIITOJHECHUA
Y37I0B COTIPSDKEHMS 3JIEMEHTOB.

HpoBepoYHEIE pacyeTsl 3JIEMEHTOB KOHCTPYK-
MU Y MX COENUHEHUI BBIOMHSIOT C YYETOM 06-
HapyXeHHHIX 1eheKTOB U MOBPEXACHUIA, KOppo-
3UOHHOTO U3HOC2, GaKTUUECKHUX YCIOBMII CONps-
XeHud U ondpanus. PacyeT 3/1eMEHTOB JOITYCKa-
eTCsl BBIMOJHATHL MO NeOPMUPOBAHHOMN CXEME,
MPUHUMAY TIpU 3TOM K03¢hdUIIMEHT YCIOBUI pa-
6otn1 v, = 1,0 s nosuumit 4 v 5 mo Tabnuue 1.

19.3.3 KoHCTpyKLIMY, HE YIORIETBOPSIIOLIHE TpE-
oosanusam pasnenos 8—10, 12—15 u 16.7.1—16.75,
18.2, a Taxxe tpeboBanusaM CHull 2.01.07 mo orpa-
HUYEHHUIO BEPTUKAIBHBIX IPOrHOGOB, HOJDKHBI OBITh,
KaK TIpaBWIO, YCWIECHBI WIA 3aMEHEHBI, 332 WCKIIN-
YEHHEM CJIy4yaeB, YKa3aHHBIX B JAHHOM pa3fere.

OTKJIOHEHHUSI OT TeOMETpUYECKOU HOPMBI, pas-
MEPOB 2JIEMEHTOB M COCAWHEHWH OT HOMMHAIb
HBIX, npesplaomue gonyckaemple 'OCT 23118
u CHull 3.03.01, HO He MpenATCTBYIOUIUE HOp-
MaJIbHOM 3KCIUTyaTallMu, MOTYT HE YCTPaHsTbi
Npu YCIOBUM 0OecneyeHus: Hecylleil criocoGHoc-
TU KOHCTPYKLMI ¢ ydyeToM TpeOGoBaHuit 19.3.1.

19.3.4 JlonyckaeTcsi He YCWINBATh JICMEHTH
KOHCTPYKUMI1, ©CIIU:

VX TOPHU30HTa/bHbIE U BEPTUKAJBLHBIE MIPOIH
6Bl U OTKIIOHEHHUS IMPEBRILIAIOT MPENETbHbBIC 3HE



yeHus, ycraHosiaeHHoile CHull 2.01.07 (pasnen
[4), HO HEe NPEeNATCTBYIOT HOPMAaNbHOI IKCILTya-
TAUMM UCXOMS U3 TEXHONOIMYECKUX TpeOOBaHMIA;

X TMOKOCTb MpeBbIIAeT NpeAcsibHble 3Haue-
HUs, yctaHoBneHHbie 11.3.1, HO UcCKpuBaeHUS
3MEMEHTOB HE TPEBBILIAIOT 3HAYECHMI, YCTaHOB-
nendbix CHulIT 3.03.01, v ycunus B aeMeHTaX He
6yayT Bo3pactarh B npouecce najbHeilleil 3KCI-
NyataiuM, a TAKXKE B TEX C/Iy4asx, KOTAa BO3MOX-
HOCTb MCITO/Ib30BAaHUSE TAKHX 3JIEMEHTOB MPOBEpe-
Ha pacueTOM MJIM MCIBITAHUSIMMU.

19.3.5 pu ycuneHUM KOHCTPYKUMiT nomycKa-
€TCS YYUTBIBATh BO3MOXHOCTb NPEABAPUTENLHOTO
HanpsKEHUS ¥ aKTUBHOTO PEryMpoOBaHUS YCHIMIM
(B TOM YMCIIE 32 CUET CBAPKU, U3MEHEHU I KOHCT-
PYKTMBHOH M PACUETHOI CXeM), a TAKXE yrpyro-
INAaCTHUYECKYIO PAbOTY CTANM, 3aKPUTHYECKYIO pa-
00Ty TOHKOCTEHHBIX JIEMEHTOB U OOLLIMBOK KOH-
CTPYKUMI B COOTBETCTBHUM C ACHCTBYIOLLIMMM HOP-
MaMH.

19.3.6 KoHCTpyKIMY YyCHIIEHUSI U METONBI €ro
BBITOJIHEHUSI IOJDKHBI TIPEAyCMaTpHUBaTh MEPHI 110
CHIKEHHUIO HeXeNaTeNbHbIX JOTIOJIHUTEIBHLIX Ae-
(GopMmaruil 3JeMEHTOB B Npollecce YCUICHUS B
c00TBETCTBUM C 5.3.4.

Hecyuiyio crnoco6HOCTb KOHCTPYKIIUIA B IPO-
liecCe BbIIIOJIHEHHUS paboT Mo YCUNEeHHIO obecrie-
YUBAIOT C YYETOM BIUSIHUA ocnabneHuit ceyeHuit
JOTIONHUTEIBHBIMY OTBEPCTUSAMHU MoOA GONATHI U
BIMSHUS] CBAPKH.

B Heo6X0AMMBIX clyvasix B NEpUOL YCUIEHUS
KOHCTPYKLMS OJIKHA ObITh MOJHOCTBIO UK Yac-
THYHO PasTPYXeHa.

19.3.7 B KoHcTpykuusax 2-it, 3-i ¥ 4-it rpynn
(cornacHo mpuwioxeHuto B), akcnnyaTupyemMbix npu
pacyeTHOM TeMIlepaType He Hike MUHYC 45 °C B
HEarpeCCUBHOM wiu cjiiaboarpecCUBHOM cpene,
s obecrieyeHUsi COBMECTHOH paboThl meTaneit
YCUACHUS M CYLUECTBYIOLUE I KOHCTPYKLMH NOTYC-
KaeTcs NMPUMEHATH MPEPBHIBUCTHIE (DJIAaHTOBbIE
LBBY.

Bo Bcex cnyyasix mpUMeHEHHUS YIJIOBBIX 11(BOB,
KaK MpaBMJI0, HA3HAYAIOT MMUHUMAJIBHO Heo6Xx0-
IuMble KaTeTbl. JlomycKaeTcss KOHUEBblE Y4acTKU
WBOB NPOEKTUPOBATH C KATETOM, GOMbLUNM, YeM
KareT MPOMEXYTOUHBIX YYaCTKOB, U YCTaHaBJIH-
BaThb UX Pa3MePbl B COOTBETCTBUU C PACYETOM.

19.3.8 Ilpu ycuneHHUH 371€MEHTOB KOHCTPYK-
UMl AOMYCKAETCS TIPUMEHSITh KOMOMHUPOBAHHbEIE
COSNMHEHUA: 3aKIIENIOYHble C (PPUKLMOHHBIMMU;
3aKIenky ¢ 60JITaMK KJlacca TOYHOCTU A.

19.3.9 B snemeHTax rpymn KOHCTpyKuwmii 1, 2,
3w 4 (cornacHo npwioxeHulo B), moasepxeH-
HBIX TIPY YCHAEHUM HArpeBy BCJEACTBHE CBapKH,
PAcueTHOE HAMPSDKEHUE G, HE HOJDKHO TPEBBILIATL
SHaYeHHU it O,2Ry; O,4Ry; O,6Ry Wi O,8Ry COOTBET-
CTBEHHO.
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HamnpsixeHue o, ONpPENensioT OT Harpysok,
NEACTBYIOLIUX BO BPEMST YCUIICHUST, ULl HEYCUJIEH-
HOIO CEeYeHMUsS C y4eToM (PaKTU4ecKoro coctosi-
HUS1 KOHCTPYKUME (0cnabneHuit ce4eHns, MCKPUB-
JICHUI 2IeMeHTa ¥ Ap.).

lMpyu npeBpllieHUH YKA3aHHBIX HaNpsDKEHUH
HeOoOXOAUMbBI pa3rpy3Ka KOHCTPYKLUUH MIM MOMI-
BeIEHHUE BPEMEHHBIX OIOP.

19.3.10 IIpu pacuere 3/IEMEHTOB KOHCTPYK-
UM, YCUIEHHbIX TyTEM YBEJIMUEHMSI CE4eHUS, KaK
MpPaBUJIO, YYUTHIBAIOT Pa3HbIE pacyeTHbIE CONPO-
TUBJIEHUST MATEPUAJIOB KOHCTPYKIIMU U YCUJIEHHUS.
Jlonyckaercss NpMHUMAaTh OXHO PacYeTHOE COIPO-
TUBJIEHHE, PABHOE MEHbIIEMY M3 HUX, €CJIH OHHU
OTJIMYAIOTCS. He OoJiee yeM Ha 15 %.

19.3.11 flpu pacyete Ha YCTOMYMBOCTbH 3Jie-
MEHTOB [pPU LIEHTPAJBHOM CXAaTHM W CXATUU C
U3rnoOM JOMyCcKaeTcs NPUHUMATD AJ1s1 YCUIEHHO-
IO CEYEHUS B LIEJIOM NIPUBEAECHHOE 3HAYEHUE pac-
YETHOTO CONPOTUBJIEHUS, BhIYUCAsIEMOe N0 Gop-
MyJie

R, = Rk, (195)

rae R, — pacyeTHOE COMPOTUBJIEHME OCHOBHO-
IO MeTajlia, oNpeaeasieMoe COrac-

HO TpeboBaHusM 19.2.4;
k — xoadpduuneHT, BbHIYNCIIEMBIH MO

dopmyrne
R, A Al R I/ I
k=22 12 |+ 2| =22 1-— |+ |.
R\ A4 R | T, [ 99

3aech Rya — pacyeTHOe COMpPOTUBJICHKE METala
YCUJIEHHS],

A, I — nnoiuans ¥ MOMEHT HHEPIINIY HEYCH~
JIEHHOTO CEYCHHUS 3JIEMEHTA COOTBET-
CTBEHHO OTHOCHTEJIBHO OCH, Iep-
NEeHAUKYJIIPHOM IUIOCKOCTU TIPOBEP-
KU YCTOMYHUBOCTH;

» 1, — TOXE, YCUNEHHOTO CEYEHNS 3TEMEH-
Ta B LEJOM.

19.3.12 PacuyeT Ha IIPOYHOCTb ¥ YCTOMYHUBOCTb
9JIEMEHTOB, YCWIEHHLIX CIOCOOOM YBETHYEHUS
CEYECHUM, KaK [IPaBUJIO, BBLINOJHAIOT C YYETOM
HaNpsXKCHUH, CYLIECTBOBABLUIMX B 3JieMEHTE B
MOMEHT ycwiieHUs (C YyYeTOM pasrpy3Kd KOHCT-
pykuuit). TIpy 5TOM y4yuTHIBAIOT HayajdbHbIE KC-
KPHBJIEHUS 3JIEMEHTOB, CMELIEHHUE LIEHTpa TsKe-
CTU YCWJICHHOTO CEYEHHS U WCKPUBJIEHUS, Bbl3-
BaHHbIE CBAPKOM.

HckpuB/lIeHUsT OT CBapKU MpU MPOBEPKE yC-
TOMYMBOCTH 3JIEMEHTOB NPHU LIEHTPAIBHOM CXa-
TUU ¥ CXKATUU C U3rHOOM JOMYCKAETCS YYUTHIBATh
BBEICHHEM JOMOJHUTENbHOrO Ko3dduliiueHTa yc-
noBuii paborsl v, ,, = 0,8.

A
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ITpoBepKy Ha MPOYHOCThL DJIEMEHTOB, 1A KO-
TOpbiX corniacHO 19.3.10 nomyckaercs NpuHUMATH
O[IHO PACYETHOE CONPOTUBJIECHHE, KPOME pacyeTa
no dopmynam (44), (45) u (90), momyckaercs
BBIMOJIHSTH Ha MOJIHOE pacyeTHOE YeUmue Oe3 yyera
HaMpsDKeHWH, CYLUEeCTBOBABILIMX JO YCUIEHHUS, a
NpY NPOBEpPKe YCTONYMBOCTH CTEHOK INOMYCKaeT-
CA UCTI0J1b30BATh NONOMHUTENbHBINA KOIPOUIUEHT
YCTIOBUM PAGOThI Y, 1y = 0,8.

19.3.13 Pacuer Ha NPOYHOCTH 3IEMEHTOB KOH-
CTPYKLWH, YCHJIMBAEMbIX METOJOM YBEIUYEHUS
CeYEHMU I, BBITOJHAIOT IO hopMyJIaM:

a) oINS UEHTPabHO-PACTIHYTHIX CUMMETpHY-
HO YCHJIMBaeMbIX 3JIEMEHTOB — 1O opmyie (5);

0) o8 UEeHTPajbHO-CXAaTbIX CUMMETPUYHO
YCHJIMBAEMbIX 2JIEMEHTOB

N/ (AR YY) < 1, (197)

rae vy = 0,95 — npu ycuneHuu 6e3 uc-

MOJIb30BAHUS CBapKH;

Yy =0,95—10,25 od/Ry — TpM YCUJIEHHUM C HC-

TOJIb30BAHUEM CBApKY;

B) AJ1s1 HECUMMETPUYHO YCUJIMBAEMBIX LIEHT-

PaJIbHO-PAaCTAHYTHIX, LEHTPAIbHO-CXATHIX U BHE-
LEHTPEHHO CKATbIX 3JIEMEHTOB

1 N M M
—_—| =2 y+ L x <], 198
RyYMYc A Ix Iy ( )
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rae vy, = 0,95 — ans ROHCTpyKUMi Tpynms 1
Yy =1 — n1a xonctpykumit rpynn 2, 3
u4;
npu N / (ARy) 2 0,6 NPUHKUMAIOT Y, = Yy, 30€Ch
Y, OIPERENAIOT KakK B Gopmyne (197).

MaruGatoiuue MoMeHTsl M, u M, onpenensior
OTHOCHUTEJIBHO TJIaBHBIX OCEl YCUJIEHHOTO CEeYEHNUs.

19.3.14 JonyckaeTcs He yCUIMBATD CYILECTBY-
IOlI1e CTabHbIE KOHCTPYKLIMM, BBITTQJIHEHHbIE ¢
OTCTYIUIEHHeM OT TpeGopanumit 15.1.7, 15.1.10,
15.2.2, 16.1.1—16.1.3, 16.2.1, 16.2.3, 16.3.3 -
16.3.5, 16.4.2, 16.4.5, 16.5.2, 16.5.4, 16.11.1,
17.14, 17.16, 18.8—18.11, 18.16, mpu ycrosut,
4TO:

OTCYTCTBYIOT BHI3BaHHBIE 3TUMHU OTCTYILIEHH-
SIMHM TIOBDEXAEHHUS IEMEHTOB KOHCTPYKLIUIA;

UCKJIIOYEHBl M3MEHEHUS! B HeGaaronpusTHYK
CTOPOHY YCJIOBMIA 3KCIUIyaTalldd KOHCTPYKIIHI,

Hecylasl CIIoCOGHOCTb U XeCTKOCTb 0OOCHO:
BAaHBl PAacyeTOM C y4yeToM TtpeboBaHuit 19.3.2,
19.3.4, 19.3.9;

BBINIOJIHSIOTCSI MEPOTIPUATUS [10 IIPEAYIIpex-
JNEHUIO YCTAJOCTHOIO U XPYIIKOrO pa3pylIcHH
KOHCTPYKIIMIA, Ha KOTOpBIE PacCHpOCTPAHSIOTA
ykaszanust 13.1.1, 13.1.3 u pasnena 14.

Ipu BHIMOAHEHUU ITUX YCAOBUIX AJIS TIPOBE-
DPOK YCTOMYHBOCTH LEHTPAABHO-CXATBIX J/1EMelH-
TOB ROIYCKaeTCSA TPUHUMATh KPUBYIO YCTOMYHBO-
cTy TMHA b BMeCTO THINA C.
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(cnpasouroe)

INEPEYEHDb HOPMATUBHBIX TOKYMEHTOB U CTAHJAPTOB,
HA KOTOPBIE UMEIOTCA CCBIJIK B HACTOAIIEM CBOJIE ITPABUJI

CHuIl 2.01.07-85* Harpysku 1 Bo3aeiCcTBUS

CHwuIT 2.03.11-85
CHwuIT 2.09.03-85
CHulI 3.03.01-87
CHull 21-01-97*
CHulI 23-01-99*
I'OCT 380—94

[OCT 535—88

TOCT 839—80

I'OCT 977—88
T'OCT 1050—88

TOCT 1497—84
T'OCT 1759.0—87
TOCT 1759.4—87
['OCT 1759.5—87
TOCT 2246—70
TOCT 3062—80
TOCT 3063—80
[OCT 3064—80
T'OCT 3066—80

TOCT 3067—88

[OCT 3068—88

[OCT 3081—80

TOCT 3090—73

TOCT 382279
TOCT 5264—80

TOCT 5915—70
TOCT 6402—70
TOCT 7268—82

TOCT 7372—79
TOCT 7669—80

TOCT 7675—173

3amura CTPOUTEIbHBIX KOHCTPYKLIMI OT KOPPO3HHU
CoopyxeHUsI TPOMBIUUIEHHBIX NPeaTIpUSTUR
Hecymue u orpaxpaoiye KOHCTPYKIIKU

IToxapnast 6€30MacHOCTb 34aHUU U COOPYXEHUS
CrpouTenbHasi KJIMMAaTOJIOTHS

Cranp yrneponucrasi 0ObIKHOBEHHOTO KayecTBa. Mapku

IIpokatr copToBOil M ¢GaCOHHBIN U3 CTAIM YIAEPOAUCTON OOBLIKHOBEHHOIO KayecTBa.
O6wue TexHUuyecKue TpeboBaHus

[TpoBoaa HeU30MUPOBAHHBIE TS BO3AYLUHBIX JIMHUI 3JIeKTporepenauyu. TexHuyeckue
YC/IOBUA

Ot1nuBKM cTanbHble. O01Me TEXHUYECKUE YCIOBUS

[Tpokart copToBOii, KAMTMOPOBAHHBIH, CO CEUATBHO OTAEIKOM IOBEPXHOCTH U3 YTJIe-
POAMUCTON KauyeCTBEHHON KOHCTPYKLIMOHHOM cTanu. O0LIMe TEXHUYECKUE YCIOBUS

MeTtasuibl. MeTonbl UCIIBITAHUSA Ha PACTSXKEHHE

Bontbi, BUHTHI, IMHILKY U raky. TeXHUYeCKHE yCTOBUS

Bontbl, BUHTHI ¥ IUNMWILKKA. MeXxaHHYECKME CBOMCTBA U METOIbI UCIIBITAHUIA
Taiixu. Mexanuyeckue cBOMCTBA M METOIbI MCITBITAHMA

[IpoBosioKa cTajibHast cBapoyHas. TeXHUYeCKHE YCIOBUS

Kanar ogurapHoit ceuBku tuma JIK-O kxoncrpykuuu 1x7 (14+6). CopTaMmeHT
Kanar ogunHapnoii cBusku Tuna TK konctpykimu 1x19 (1+6+12). CoprameHT
Kanar omunaproit ceueku Tuna TK xoncrpykuuu 1%37 (1+6+12+18). CoprameHT

Kanar nBoiinoit ceusku tuna JIK-O xoHcrpykimu 6X7 (1+6) + 1x7 (1+6). Copra-
MEHT

Kanat cranpHoi aBoiHoi cBuBkM Tuna TK koHcTpykumu 6X19 (1+6+12) + 1x19x
X(1+6+12). Coprament

Kanar cransHo# n8oiiHoit cBuBkU Tina TK koHetpykuuu 6X37 (14+6+12+18) + 1x37x
X(1+6+12+18). CopraMeHT

Kanar nBoitHoit cBuBku trna JIK-O koHcrpykimu 6x19 (1+9+9) + 7x7 (1+6). Cop-
TaMEHT

Kaunarsl cranpHble. KaHat 3aKpbiThblil HECYLIMMA C OXHMM CJI0eM 3€TOOOpa3HOit MpoBo-
aoku u cepaeunrkoM tuna TK, CoprameHT

IlpoBonoka GuMeTaUIMYECKas CTalleMenHas. TeXHUYeCKue YCIOBUS

Pyunast nyrosasi cBapka. CoenvHeHuUsi cBapHble. OCHOBHbBIE TUIIbl, KOHCTPYKTHBHbIE
3/IEMEHTBI M pa3Mepbl

Tajiku nrecturpaHHeie Kiacca ToUHOCTH B. KoHCTpyKlvs v pasMepsl
1ait6n! npyxuHHbIe. TEXHUYECKHE YCIOBUS

Crajib. MeTon oripeneieHUs CKJIOHHOCTU K MEXaHUYECKOMY CTAPEHMUIO TI0 UCTILITAHUIO
Ha yAapHbliA 13rubd

[TpoBosioka cranbHas kKaHATHAsA. TeXHMYECKME YCIOBUSA

Kanar aBoitHoit cBuBku i JIK-PO xoHcTpykuuu 636 (1+7+7/7+14) + 7x7 (1+6).
CopTraMeHT

Kanartel ctanbHble. KaHaT 3akpbIThI HECYLUMIL C OAHUM CJI0€M KITMHOBUIHON X OMHUM
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I'OCT 767673

I'OCT 805085
FOCT 8713—79

T'OCT 8724—2002
T'OCT 873174
TI'OCT 9087—81
TOCT 9150—2002
T'OCT 9454—78

T'OCT 9467—75

TOCT 1015779
T'OCT 10605—94

I'oCT 10705—80
T'OCT 10706—76
I'OCT 10906—78
roCT 1137178
T'OCT 11474—76
FOCT 11533—-75

T'OCT 1153475

I'OCT 14637—89

T'OCT 14771—76

I'OCT 14776—79

I'OCT 14954—80

T'OCT 16523—97

I'OCT 17066—94
T'OCT 18123—82
I'OCT 18126—94
T'OCT 1890173

TIoCT 19281—89
T'OCT 21437—95

FOCT 21780—383

FOCT 2235377
T'OCT 22354—77

72

cioeM 3eT000pa3HOl NpoBoaoKH n cepaeyHuKoM tuna TK. CoprameHT

Kanathl crajibHble. KaHAT 3aKpbIThIil HECYIUMI € ABYMS CAOSAMM KIMHOBHIHOM ¥ Of-
HUM CJI0eM 3eTO00pa3HoiM NpoBonoku u cepaeyHukoM tuna TK. CoprameHt

JByoKKCh yrepoaa razoobpasHas u Xunkas. TeXHUIecKue yCIoBus

Csapka noa ¢mocom. CoeanHeHUs cBapHble. OCHOBHBIE THITbl, KOHCTPYKTHBHBIE JJi¢-
MEHTBL U pa3Mepbl

OCHOBHbIE HOPMBI B3aMMO3aMeHAeMOCTH. Pe3pba MeTpuyeckas. JiluaMeTpsl U maru
TpyOsI cTanpHbIe 6eciitoBHbIe ropsyeaeopMupoBaHHble. TeXHUYECKHE YCIAOBHS
®mrochl CBApPOYHbIE IIABNEHbIE. TeXHUYECKHE YCTIOBUS

OcHoBHble HOpMbI B3auMo3aMeHAeMOCTH. Pe3bba merpuyeckas. Ilpodwuns

MeTamibl. MeToA UCHBITAHMA HA YNApHBIA U3rMO MpY MOHUXKEHHBIX, KOMHATHOH ¥
[1OBBILIEHHBIX TeMIIepaTypax

DAEKTPOABI MOKPHITHIE METAUTUYECKUE [UIS PYYHOIl AYroBOii CBAPKHU KOHCTPYKIMOH:
HBIX U TEIUIOYCTOMYUBBIX cTaneit. Trurmbl

AproH ra3zooGpa3sHblii ¥ xuakuid. TexHUueckue yCnoBUs

Taiiku 1miecTUrpaHHble ¢ 1MaMeTPOM pe3bObl cBbitlie 48 MM Kiacca TouHOCTH B. Texuu:
YeCcKUe YCIOBHUS

Tpy6bl cTanbHbiE 2NIEKTPOCBapHbie. TeXHUYECKHE YCAOBUSI

TpyOb! cTanbHBIE 2JIEKTPOCBapHBIE NMPSIMOLLIOBHBIE. TexHuueckue TpeGoBaHus
Lait6b1 Kockie. TexHnueckne yCaoBust

[lai6k1. Texuuyeckue yCcaoBust

[Mpodunu cranbHeie THYTHE. TeXHUYECKUE YCIIOBUS

ABTOMaTHUeCKasl M MOJlyaBTOMaTHUYECKasl IyroBas cBapka nof dnwocoMm. CoenvHeH s
CBapHbIe MOA OCTPBIMU U TYNbIMM yriamMu. OCHOBHbIE THIIbl, KOHCTPYKTUBHBIE 3¢
MEHTEI U pa3Mepsl

PyuyHas nyrosast cBapka. CoeiMHEHHUs CBapHbIe MOA OCTPbIMHU M TyHbIMH yrjamu. Oc
HOBHEIE TUIIbI, KOHCTPYKTUBHBIE DJIEMEHTHI M Pa3Meph

[TpokaT TOJACTOMUCTOBOI U3 YrJepONUCTOM CTANH OOBIKHOBEHHOTO KauecTBa. TexHw
4YeCKUe YCI0BUS

JlyroBas cBapka B 3aliMTHOM ra3e. CoeMHeHUs cBapHbie. OCHOBHBIE TUIIbI, KOHCTPYK:
TUBHBIE 3JIEMEHTHI M pa3Mepsl

Hyrosasi ceapka. CoeAMHEeHUsI CBapHbIE ToueYHbIe. OCHOBHBIEC TUIIbI, KOHCTPYKTUBHE
SJIEMEHTHI U pa3Mepsl

Kanar aBoitHoit csusku thra JIK-P xoHcTpykumu 6x19 (1+6+6/6) + 7x7 (1+6)
CopTaMeHT

IlpokaT TOHKONUCTOBOM M3 YIJIEpOAMCTON CTajM KAYECTBEHHOW M OOBIKHOBEHHON
KayecTBa o0LIero HasHauyeHUsl. TexHUYecKue YCIOBUST

IpokaT TOHKONUCTOBOH U3 CTaIM MOBLILUEHHON NPOYHOCTU. TeXHUIECKUE YCIOBUS
[aii6p1. O01IKMe TEXHUYECKUE YCIOBUS
Bontel 1 raitku ¢ amaMeTpoM pe3b6hl CBhillle 48 MM. O6IlMe TEXHUYECKHE YCTIOBHUS

KaHarbl cransHbie. KaHaT 3aKpbIThIi HECYLLM ¢ ABYMSI CJIOSIMM 3€TOOODPA3HOIA MpoBo
noku u cepaeynnkom tuna TK. CoprameHT

npOKaT U3 CTaJI1 MOBBIILEHHON NMPpOYHOCTH. OO6LIne TEXHUYECKHE YCnoBUs

Crnasel LIMHKOBbIE aHTUGPUKLMOHHBIE. MapKH, TEXHUYECKHE TPEOOBaHHUSA U METOIE
HUCIbITAHUH

Cucrema obecrieueHnst TO4HOCTH FeOMETPUYECKMX TIapaMETPOB B CTPOUTENBCTBE. Pac
4YeT TOYHOCTH

bonTb BeICOKOMpOYHbIEe K1acca TOYHOCTH B. KoHCTpyKiMs U pasMepbl
l"aifku BBICOKOIPOYHEIE KIacca TOYHOCTH B. KoHCTpyKLMs U pasmephl
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[OCT 22355—77 1llaii6Gsi xiracca To4HOCTH C K BHICOKONPOYHBIM GomraM. KOHCTPYKIMA K pa3Mephl
TOCT 22356—77 BonTbl 4 raifkyl BBICOKOTIPOYHBIE U 11ait6b1. O61LUe TEXHHYECKUE YCIOBUSA
TOCT 23118—99 KoOHCTpYKIIMHU CTANBHbIE CTPOUTENBHBIE. OOLIMe TEXHUYECKUE YCIOBUS

[OCT 23518—79 [HyroBasi cBapka B 3al{UTHBIX ra3ax. CoeMHEHUS CBAPHbIE NMOA OCTPHIMU M TYIBIMHU
yrnamMu. OCHOBHbIE THITbI, KOHCTPYKTHBHbBIE 3JIEMEHTBl M pa3Mepsbl

TOCT 24705—81 OcHoOBHbBIE HOPMBI B3aUMO3aMeHsIeMOCTH. Pe3pba MeTpuyeckas. OCHOBHBIE pa3Mephb!
[OCT 24379.0—80 bontsl dyHnameHTHbIE. OOLINE TEXHUYECKUE YCIOBUS

TOCT 24839—81 KoHCTpYKIIMHM CTPOUTENBHBIC CTANbHbIE. PaclonoXeHue OTBEPCTHIA B IPOKATHLIX [IPO-
dunsx. Pazmepsr

TOCT 25546—82 Kpausl rpy3onoabeMHbie. PeXXUMBI paGoThI

TOCT 26271—84 IIpoBosioKa MOPOLIKOBas ISt JYTrOBOM CBAapKU YIIEPOAMCTHIX MU HU3KOJETMPOBAHHBIX
craneit. O61IME TEXHUYECKUE YCIOBUS

TOCT 27751—88 HanexHOCTb CTPOMTENBHBIX KOHCTPYKIIMI U ocHOBaHUNA. OCHOBHbBIE ITOJIOXKEHHS 110
pacuety

[OCT 27772—88 TlpokaT i CTPOUTENIBHEIX KOHCTPYKLMIA. O01re TEXHUYECKUE YCIIOBUS

TOCT 28870—90 Cranmb. MeTOABI UCIBLITAHNS Ha PACTSKEHME TOJICTOIMCTOBOTO INPOKATA B HAMpPaBieHUU
TOJLUMHBI

T'OCT 30245—2003 IIpoduiu cTaibHBIE THYTHIE 3aMKHYThIE CBAPHBIE KBAAPATHBIE W MPAMOYTOJIbHBIE Uil
CTPOUTENBbHBIX KOHCTPYKUMiA. TexHuIecKHue ycaoBust

TV 14-1-5399-2000 ITpokat TONCTOJMCTOBOIA C MOBBILIEHHOH OrHECTOMKOCTHIO AJISI CTAIBHBIX CTPOUTE/IB-
HBIX KOHCTPYKUUH.

73



CII 53-102-2004

NPUNTOXEHME b

(cnpasounoe)

OCHOBHBIE BYKBEHHBIE OBO3HAYEHUSA BEJINYNH,

B.1 OCHOBHBIE BYKBEHHBIE OBO3HAYEHUSA

74

BEJUYHUH

IIOWAAb CeyeHus1 OpyTTO;

— mowanh ceyenust donra HETTO,

ouaab CEHCHHA PACKOCOB;

— TUIOLAAbL CEYCHUS MONKHM (IMosca);

moufaab CCHCHUS HETTO,
iomaab CCUCHUS CTCHKH,

— I1olagb CCYCHUA MO METAJILY YIJIOBO-

ro 1IBa,

niaoulaab CEYCHUA MO0 METAJLIIy IrpaHU-
bl CIUIABJICHUS

MOAYJIb YIIPYTOCTH;

cuna;

MOJIy/Ib CABUTA;

MOMEHT UHEPLMM CeYeHMUs OpyTTO;
MOMEHT MHEDLMH CEYeHUs BETBH;

MOMEHTbHI MHEPLMM CEYeHMs nosica U
packocoB (epMsi;

MOMEHT UHEPUHUH cedyeHus pebpa,
IUIAHKY;

MOMEHT UHEPLIUU CEYeHUs [TPOAOIBHO-
ro pebpa;

MOMEHT UHEPIVH IPU CBOOOIHOM KpYy-
YEHUH;

MOMEHTEI UHEPLIUK CeYeHs GPYTTO OT-
HOCUTENBHO OCEN X — X U ¥ — Y COOT-
BETCTBEHHO;

TO XK€, CEYECHHUs HETTO,

CCKTOpMaJIbHI:Iﬂ MOMEHT MHEPLINH CE-
YCHUS,

MOMEHT, U3rubGaloUIui MOMEHT;

MOMEHTBI OTHOCUTENBHO OCEM X — X U
y — Y COOTBETCTBECHHO,

NPONOJIbHAS CUJIa,
HOTIOJIHUTENIBHOE YCUIIHE;

MPONO/BHAS CHMIa OT MOMEHTA B BETBHA
KOJIOHHBL;

nonepeyHas cuia, CHIa CABHUIa;
YCJI0BHas IolnepeYHast CHiia UL COenu-
HUTEJBHbIX 3IEMEHTOB;

yCJIOBHAas IonepeyHas cuia, IIpUxXols-
[Aasicsl HA CUCTeMY IJIAHOK, pacnono-
XEHHBIX B ONHOU MJIOCKOCTH;

WHAEKCHI BYKBEHHBIX OBO3HAYEHUW M MNOACHAIOMIUE UX CJIIOBA

R,, — DPac4eTHOE COMPOTHBJEHME PACTAXE-

Rbh

R,

Ci

HMIO hyHAaAMEHTHBIX 6O/ITOB;

— pacyeTHOE COMPOTUBJIEHUE pPaCTsIKe-

HUIO BBICOKONPOYHBIX GONTOB;

— PacYETHOE CONPOTURICHUE CMATUIO Ol

HODOJITOBOIO COSNUHEHUS;

PacUeTHOE COIPOTHBIEHHE CpPe3y Of-
HOOONTOBOrO COENMHEHUS

PACYECTHOC COITPOTUBJIICHUE PACTIXE-
HHUIO OJHOOONTOBOTO COCOUHCHUA,

HOPMAaTUBHOE COIIPOTHBIECHUE CTaM
00JTOB, NMPMHUMAEMOE PaBHBIM Bpe-
MEHHOMY CONPOTUBIEHHIO G 110 TOCY-
JApCTBEHHBIM CTAaHAAPTaM M TEXHWYEC-
KUM YCJIOBUSAIM Ha OONTHI;

pPacyEeTHOE COIIPOTUBIICHUEC PaCTSIXe:
Huo U-06pasHeix 60ATOB;

HOPMAaTHBHOE COINPOTHUBJICHUE CTAM
60NTOB, MPUHUMAEMOE PABHBIM Mpe-
AENy TEKYYECTH G 1O FOCYRApCTBEH-
HBIM CTAHIApTaM Y TEXHUYECKUM YC-
JIOBUSIM Ha GonThl;

PACcyYETHOE COTIPOTHBIEHWE IHaMeT-
PAHOMY CXAaTMIO KaTKoB (Ipu CBo-
GOaHOM KacaHUM B KOHCTPYKUHMSX C Of-
PAaHMYEHHON MOABUXHOCTHIO);

DACYETHOE CONPOTHUBJIEHUE DaCTAXe:
HUIO BBEICOKOIIPOYHOH MPOBOJIOKHY;
pacyeTHOE CONPOTUBJIEHUE MECTHOMY
CMSATHIO B UWIMHAPUYECKUX LLIAPHUPA
(uandax) npu MIOTHOM KacaHuy,

PAacYeTHOE CONPOTUBACHUE CTAM CME:
THIO TOPUEBOM MOBEPXHOCTU (TIPY He:
JIMYUU TIPUTOHKM);

PACYETHOE CONPOTHBICHHE CTAIM CLBI:
ry,

pac4eTHOE COMPOTUBJIEHME CTANN Pac
THKEHUIO, CXKATHIO, U3ruGy 1o Bpe
MEHHOMY COIPOTUBIIEHUIO;

BpPEMEHHOE COTNPOTUBICHUE CTAH, Nk
HUMAaEMOE PABHBIM MUHUMATLHOMY 3H
YEHUIO G, 110 TOCYIAPCTBEHHBIM CTAHIAY
TaM U TEXHUUECKUM YCIIOBUSIM Ha CTalk

PacYETHOE CONPOTUBJICHUE CTaNU Ve
TaNoCTH;

PacYETHOE COMPOTHRIICHUE YTJIOBBIX LUBH
cpe3y (YCIOBHOMY) MO METLY 11Ba;



R —

wu

wun

pPacYETHOE CONMPOTUBJIEHHE CTHIKOBBIX
CBAapHbBIX COENVHEHUN PaCTSKEHUIO,
CXaTH1o, U3ruby no BpeMeHHOMY CO-~
MPOTHUBJIEHUIO;

HOPMATHBHOE COMPOTUBIIEHUE METAJI-
JIa 11Ba TI0 BPEMEHHOMY COIIPOTHUB-
JIEHHIO;

PAaCYETHOE COTIPOTUBJIEHHE CTHIKOBBLIX
CBapHbIX COCAMHEHU CIABHUTIY;

PacyYETHOE COMIPOTHBIIEHUE CTHIKOBBIX
CBapHbIX COCAWHEHUH PaCTXKEHUIO,
CXaTHulo, M3rnby o Ipeneny TeKy-
YECTHU;

PacuYeTHOE COINPOTUBJICHHUE YTIIOBBIX
1LIBOB cpe3y (YCJIOBHOMY) ITO MeTal-
Jly TPaHULibl CILJIABJICHHS;

pPAacyETHOE COTIPOTUBJICHHUE CTAJIU Pa-
CTSDKEHMIO, CKATHIO, U3ruby ITO Tpe-
JIeNly TEKYYECTH,

TO Xe, I noaku (mosca);
TO Xe, JUIST CTEHKH;

Mpeaes TeKy4eCTU CTaiu, MPUHUMA-
€MblIil paBHbIM 3HaYEHHMIO IIpeJesia Te-
KY4e€CTH O, IO TrOCYAapCTBEHHbIM
CTaHIapTaM M TEXHHYECKHM YCIOBH-
SIM Ha CTaJlb;

CTaTUYECKUHA MOMEHT CABUTaeMoOM 4a-
CTU ceyeHusl OpPYTTO OTHOCHUTEJNIbHO
HEUTpaNbHON OCH;

MOMEHTBI COMPOTUBAEHUST CEYEHMUS
OpYTTO OTHOCHUTEJILHO OCEM X — X U
Y — ¥ COOTBETCTBEHHO);

MOMEHTBI COMPOTHUBICHUS CEUYCHHUS
VIS CXKATOM U pACTSIHYTOM MOJKU CO-
OTBETCTBEHHO;

MOMEHTBHI COMPOTHUBJIECHHUS CEYEHUS
HETTO OTHOCHUTEJIBHO OCeil X — X U
Yy — ¥ COOTBETCTBEHHO;

IHYPUHA;
pacyeTHasl IMMPHHA;

IIMPHHA NOJIKU (1osca);

IIMPUHA BBHICTYNAIONIEH YACTH ped-
pa, cBeca;

KO3(hGUUMEHTHI VIS pacyeTa ¢ yye-
TOM pa3BUTHA IUIACTUYECKUX Nedop-
MauMii npu U3rube OTHOCHUTENLHO
0oCeil X — X, y — y COOTBETCTBEHHO;

JIUaMeTp oTBepcTys boira;
HAPYXHBI1 IMaMeTp CTepXHS 60/1Ta;
3KCUEHTPHUCUTET CUIBL,

BBICOTA;

pacyeTHasi BbICOTA CTEHKMU,

h, —
i —

in —

Yo —
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BBICOTA CTEHKH;
PaHyC MHEPUMH CEYEHMS,

HauMEeHbLUMI paguyC MHEepLUU ceye-
HUA,

b

paguycbl MHEPLHMU CEYEHUS OTHOCH-
TEJIBHO OCEH X — X U Yy — y COOTBET-
CTBEHHO,;

KaTeT YrIOBOro 11Ba;

JUTMHA, IPOJIET;

JUIMHA CTOMKM, KOJIOHHBI, PACIIOPKH;
JUIMHA PacKoca;

pacyeTHas JUIMHA;

AJIMHA TaHean nosica pepMbl M KO-
JIOHHBI;

JUTMHA TUTAHKY;
JUIMHA CBAapHOTO 1LBa;

pacyeTHbIC JUTMHBLI 3JIEMEHTA B IJIOC-
KOCTSIX, MEePNEeHANKYISAPHBIX OCAM X —
X ¥ ¥y — ¥ COOTBETCTBEHHO;

OTHOCHTEJIbHBIH 3KCLIEHTPUCUTET, m =
=ed/ W,

panuyc;

TOJILLMHA;

TOJILMHA TOJIKU (110s1ca);

TOJLHWHA CTCHKU,

OTHOLICHHUE TJIOLIA/eH CeYeHNH NoJi-
KM (IMosica) U CTEHKH o= Af /A,

K03 PULIMEHTHI Aj1s1 pacyeTa yrjioBOro
[1Ba COOTBETCTBEHHO 1O METAJUY llBa
M 10 METAJULy FPAHMLBI CIUIABJIEHMS

K03 uLmeHT yCnoBUil paborbl 60Ji-
TOBOT'O COEIUHEHMS;

K03 PUUUEHT YCIOBUI pabOTHI;

KO3 DULMEHT HaAEKHOCTH 10 Harpy3-
Ke;

KO3 UIMEHT HAAEXKHOCTH MO Marte-
puaiy,

KO3 OULIMEHT HAEXKHOCTH O OTBET-
CTBEHHOCTH;

K03 bUUMEHT HANEXHOCTHU 110 YCTOI-
YHBOCTH;

K03 PULMEHT HAIEXKHOCTH B pacyeTax
10 BPEMEHHOMY COMNMpPOTHUBIEHHUIO;

Ko3pDULMEHT BAUSHUSA DOPMBI ceye-
HMS;

rMOKOCTb, A = lef/ i;

YCJIOBHAsi TMOKOCTh, A = )\,/Ry /E;

npuBeneHHast TMOKOCTh CTEPXKHS CKBO3-
HOIO CeYeHMUs,;
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Aot
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X oly
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yCJIOBHass TIpUBCACHHAA FI/IG_KOCTB
CTCPXKHsA CKBO3HOIO CEYCHUHA }"ef =

= Ay R,/ E;

YCIOBHasA TMOKOCThL cBeca rosica A =
= (by /17)JR, ] E;

ycJIOBHAS TMOKOCThL TOSICHOTO JIUCTa

Apy=(byy/tr)JRy | E;

yc1oBHas TMOKOCTb CTEHKHM, A, =

= (hef/tw)\/Ry/E;

npelenabHasi YCJIOBHas TMOKOCTh CBeca
rosica (IMOSICHOTO JIMCTA);

npeje/bHas YyCIOBHas TMOKOCTb CTEH-
KH;

pacyeTHble TMHOKOCTH 37IEMEHTA B IT10C-
KOCTSIX, IePIIEHAMKY/ISPHBIX OCAM X —
X Uy — Y COOTBETCTBEHHO;

Ko duLMeHT nonepeyHoit nedopma-
uuu cranm (Ilyaccona);

MECTHOE HAIpSKEHHE;

HOPMAJIbHBIE HAMIPSDKEHMS, NTapajuleNb-
HBIE OCSIM X — X U ¥ — ¥ COOTBETCTBEH-
HO;

KacaTeJIbHOe HaIpsLKeHUE,
K03)GULMEHT YCTOXYUBOCTH ITPH CXKa-
TUY;

K03 GUIMEHT YCTOMYHUBOCTH TIPH U3-
rube;

K03GbGULIMEHT YCTONYHUBOCTH TIPH CXKa-~
THUH C U3ruOoM;

KO3 IUIMEHT YCTOMYUBOCTH NIPH CXKa-
TUM C U3THOOM B ABYX IIOCKOCTSX.

B.2 HHJIEKCHI BYKBEHHBIX OBO3HAYEHUM

/Ao 6o ool 8

U NOSACHAIOIIUE UX CIIOBA

aHKepHbIX (anchor);

OCeBOi, LEHTpaNbHBIN (axial),
6anka (beam);

6onr (bolt);

cxartue (compression);

KOJIOHHA, CToiKa (column);

nosic KOJOHHKI (chord of column);
pacueTHbIi (design);

d —

—~— ™.

R oM v oty v oY x XS

N ® % o«
|

2

- 8

BRI
|

loc
max
min
rel

packoc (diagonal);
3KCUEHTPUCUTET (excentricity);
nosic, nonka 6anku (flang);
cuna (force),

Tpeuue (friction);

110B cBapHOU yrioBoii (fillet weld);
BLICOKONPOUHBLN (highstrength),
HUXHUE (inferior);
npononbHbiil (longitudinal);
cpenHuit (middle),

MOMEHT (moment);

Marepuan (material),
HOPMAaTUBHBIH (normative);,
HeTTO (net),

CcMSTHe, AaBieHUe (pressure);
3aKienka (rivel);

pebpo (rib);

caBMT, cpe3 (shear);

BepXxHUi (super);

— ycToM4uBOCTS (stability);

pacTskeHue (tension);
npenenbHulit (ultimate);
BPEMEHHOE COINPOTHUBIECHUE (ultimate
strength);

Bubpauus (vibration);

cTeHKa Oanku (web);

cBapka (welding);

npeaen Texydyectu (yield point);
30Ha (zone);

abcosoTHbI (absolute);
JOMOJHUTENbHLIN (additional),
KpuTHYeCKuii (critical);
abdexTuBHLI (effective);
duxkTusHslii (fictitious),
MecTHbI (local);
MaKCHManbHbIH (maximum);
MUHUMAJIBHBIA (minimum);
OTHOCHUTENbHBIN (relative).

IIpumeyaHue — JIByX- 1 TpexOyKBeHHbIE HHAEKCH
OTAENAIOTCS OT APYIUX WHIEKCOB 3aIATOH.



CII 53-102-2004

MPUJIIOXKEHUWE B

(cnpasouroe)

MATEPUAJIBI I CTAJIbHBIX KOHCTPYKIIVM

TPYIIIIBI CTAJIbHBIX KOHCTPYKIMH

I'pymna 1. CapHble KOHCTPYKIuu! 1160 mx ane-
A€HTHI, paboTalolye B 0Co00 TSKENBIX YCIIOBMSIX,
} TOM YKUCJIE MAKCUMAJIBHO CTECHSIIOILMX Pa3BUTHE
vacTuyeckux necopmaliyii, Wiy noJiBepraioime-
5l HENIOCPEACTBEHHOMY BO3/ICHCTBUIO IMHAMUYEC-
X2, BUOPALIMOHHBIX WJIM MNOIBMXHBIX HArpy3ok
I0IKpaHOBEIE OaiKu; OaKi pabOYHX IUIOIIANOK;
JaNKM NYTEH MOABVDKHOTO TPAHCIIOPTA; 3IEMEHTHI
(OHCTPYKLIVIT OYHKEPHBIX U pa3rpy30uHbIX 3CTaKal,
1€MIOCPEACTBEHHO BOCIPHUHUMAIOUIMX HArPy3KH OT
TOBIDKHBIX COCTABOB; IJIABHBIE OANTKK M PUTENTA paM
1pM AMHAMUYECKON HArpy3ke; MpoJieTHble CTpoe-
1451 TPAHCIIOPTEPHBIX ranepei; ¢pacoHku depm;
TEHKU, OKpalKHU HMIL, KOJIbLA XECTKOCTH, IUIa-
32I01(Me KPBIILIU, MOKPBITHS pe3¢pByapoB M Ta3-
‘ONbAEPOB; OyHKepHble OaNkH; 000/10YKH 1apabo-
IMYECKUX OYHKEPOB; CTAILHBIE 000JI0YKU CBOOOA-
10 CTOSILUMX ABIMOBBIX TPYO; CBapHbIE CIIELIMATIb-
{ple OMOPbI OOJIBIUMX MEPEXOAOB JIUHUMN 3IEKTPO-
tepenaun (BJI) BeicoTOM Gonee 60 M; 3neMEHTHI
JITSDKEK MayT M OTTSDKEYHBIX Y3JI0B).

I'pynna 2. CeapHble KOHCTPYKLIMH JTMOO0 KX 3J1e-
MeHTBbl, paboTarouiye Npu cTaTUYECKON Harpyske
PY HAIMYUY TTOISI pACTATUBAIOIUMX HAIPSKEHHU I
(bepMbl; purenu pam; Ganku NepeKpbITUl U MO-
KPBITUI; KOCOYpPBI JECTHUL; 00O0JOYKU CUJIOCOB;
onopsl BJI, 3a HCKJII0OYEeHUEM CBapHBIX ONOpP 60b-
LIMX MEPEXOA0B; OITOPbI OLIMHOBKY OTKPBITHIX pac-
npefeNUTeNbHBIX yeTpoiicTs noactaduuii (OPY);
OMOPBI TPAHCIIOPTEPHLIX rajiepeit; MPOXEKTOPHbIE
MayTbl; 2JIEMEHTHl KOMOMHUPOBAHHbIX OMOp aH-

! KOHCTpYKLIMST MITK €€ 3JIEMEHT CYMTAIOTCA UMEIOLLHUMH
CBapHble COCOUHEHHsI, €CJIM OHM PacIONOXeHEl B MecTax aeii-
CTBMA 3HAYUTETBHBIX pacYEeTHBIX PAcTATUBAIOLLUMX Harpsxe-
it (0 > 0,3R, 6 > 0,3R, - wmm ¢ > 0,3R, ) 1ubo B MecTax,
Toe BO3MOXHO paspyuieHue CBapHOrO COeIMHEHWUs, Halpu-
MEp M3-32 3HAYMTENBHBIX OCTATOYHBIX HANPSIKEHUi, YTO Mo-
XeT MIPUBECTH K HEMPHUTOAHOCTH K IKCILTyaTaUUU KOHCTPYK-~
1M1 B LiEJOM

2 KOHCTPYKLIMM OTHOCATCH K TOABEPrajolIMMCS BO3AEH -
CTBHI0 AMHAMMYECKUX HATPY30K, €CJIM OTHOLUEHME abGCcoMoT-
HOTO 3HAYEHHsI HOPMATBLHOTO HAIpPSXEeHMs, BHI3BAHHOTO OU-
HAMUYECKOH HArpy3koM, K CYMMapHOMY pacTATUBAIOLIEMY
HANPKEHUIO OT BCEX HAarpy30K B TOM Xe ceueHuu o > 0,2

TeHHBIX coopyxeHuit (AC) u npyrue pacTsHyThbIE,
pacTSIHYTO-U3rMbaeMbIe U N3rMdaemMsble 31EMEHTDI),
a TaKXKe€ KOHCTPYKLUMHU M MX DJIEMEHTHI Ipynnsi I
IPYA OTCYTCTBUU CBAPHBIX COEAMHEHUIA.

I'pynna 3. CBapHbIe KOHCTPYKIIMHU JIKGO UX JJ1e-
MEHTbI, paboTalolMe TIPA CTATUYECKON Harpyske
MPEUMYLIECTBEHHO HA CXXaTUe (KOJMOHHBI U CTOM-
KU; OIMOpHbIC TUIMTHI; 2JIEMEHTbI HACTWIA Mepe-
KPbITUI; KOHCTPYKLIVU, MOJJIEPXUBAIOLIUE TEXHO-
Jiorn4yeckoe 00opynoBaHUE; BEPTUKAIBHBIE CBSI3U
MO0 KOJIOHHAM C HaIpSXEHUSMU B CBA35X CBbILIE
0,4Ry; aHKepHEle, Hecymue M (PUKCUPYIOUIME KOH-
CTPYKLMHU (OTOpPBl, PUTENAU XECTKUX MOMEPeYUH,
(bukcaTopbl) KOHTAKTHOI CETH TPAHCIIOPTA; OTO-
pbl noa o6opynosanue OPY, kpome omop nox
BBIKJIIOYATE/H; DJIEMEHTHI CTBOJIOB U OaiueH AC;
KOJIOHHblI GETOHOBO3HBIX ICTaKaj; NMPOroHbl IO-
KPBITUI ¥ JAPYrUe CXaTble U CXATO-U3rubaembie
3/1IEMEHTHI), 2 TAKXKE KOHCTPYKIUHM U UX DJIEMEH-
Thl [PYNIBl 2 NPU OTCYTCTBUM CBAPHBIX COCAUHE-
HUIA.

I'pynna 4. BcrnomoratesibHble KOHCTPYKLMHU
3MAHUM U COOpPYXEHUI (CBSI3M, KPOME YKA3aHHBIX
B rpymne 3; 371eMeHTbl ¢paxBepKa; JECTHHULIbI; Tpa-
Nbl; TUIOWIAAKH; OTPaXAECHUS; METANNNOKOHCTPYK-
MU KabeJIbHBbIX KaHAJIOB; BCIIOMOTraTeibHbIE 3Jie-
MEHTBI COOPYXEHHH U T.11.), a TaKXKe KOHCTpyK-
MU U UX 3JIEMEHTbl Tpyrnbl 3 MpU OTCYTCTBUM
CBapHBIX COEAUHEHMIA.

Mfpumevanus

1 Hpy HasHayeHUM CTaNM B KOHCTPYKLIMAX 34aHHUH U cO-
opyxeHuit | ypoBHs otBeTcTBeHHOCTH Mo TOCT 27751 Homep
IPYNIBl KOHCTPYKLUMIA YMEHbILACTCA HAa €AMHUIYY (IS Tpyni
2—4)

2 Ilpu TonmuuHe npokarta f > 40 MM HOMep Tpynmnbl
KOHCTPYKUMM yMeHBLIAeTCA Ha eduHuMuy (Wis rpynnm 2—
4), rp¥ TOMIUWHE MpoKaTa f < § MM — YBEIHYMBAETCA Ha
eauuuuy (ansg rpynn 1—3) Ilpu 3TOoM NpPOKaT TOMUMHOMN
25 MM M 6ojiee mJIs DJIEMEHTOB CBapHBIX KOHCTPYKUMH,
paboTalouX Ha pacTSXeHWe B HaNpaBJeHUU TOMIMHBI, U
oCTaJbHOM NMPOKAT TOMUUHON Gonee 40 MM JOJDKHBI yNOB-
nerBopATs Tpe6oBanuaM T'OCT 28870 mnst KOHCTPYKUMIA
rpynnsl | — ypoBHsi orBeTcTBeHHOCTH I (o TOCT 27751),
TpeOOBaHMAM TPYNMH KayecTBa Z35, Iig APYTHX KOHCT-
pyKUM# rpynnsl 1, a Takke 1isi (GIaHLUEBBIX COEAMHEHUI
M B Clyyae, KOraa yCHUJIUE HOPMaJbHO NMOBEPXHOCTH JIUC-
Ta, — TpeGOBaHUAM TPYNMbl KayecTBa Z25, B OCTAIBbHBIX
cnyyagx — Z15
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Ta6nuua Bl — Ha3nauenue cTajeil B KOHCTPYKUHMAX H COOPYREHUAX

YcenoBusi IpUMEHEHUS CTAHU
MpU pacyeTHoO# Temmepartype, °C
Crama no t2—45 | -45>1>-55 t< =55
JUIA TPynn KOHCTPYKUMHM
T'OCT 27772 FOCT 535, TOCT 19281 TY 14-1-5399 1 213 1 213 1 2 3
[OCT 14637

C235 Cr3kn2 —_ -]+ = =] = | =] —

C245 Cr3nch — 1+ x — | — — —

C255, C285 Cr3cnb + I xix|{—=—t—1—|—1= _
C345 0912C B3l 331t }4a]4|2mwms3
1214 | 4 |12(121 4 15]15|7 vnu 12

06MBOD + + + + + + + + +

Obo3navenus, npunamere 6 mabauye B 1
3HAK «+» — caenyeT NPHUMEHATb, «—» — He CIEAYeT MPUMEHATD, «X» — MOXHO IMPUMEHSATH TIPH COOTBETCTBYIOLLEM TEXHHKO-
9KOHOMHYECKOM O0GOCHOBaHKH

[TpuMeyanus

1 PacueTHas Temneparypa yCTaHaBAMBAETCS COTNacHo 513

2 Mpu ucnonb3osanuu crateir C345 u 09T2C B yucaurene DaHbl KAaTeropuu TpeGOBaHMIA MO yAapHON BA3KOCTH M0
[OCT 27772, B 3HaMeHaTene — aHauoruyHbie Kateropuu o TOCT 19281

3 B KOHCTpYKLUMAX rpynibl 4 npu ¢ 2 —45 °C HasHayvatoT ctanb C235 no 'OCT 27772 wiu Cr3km2 u Cr3nc2 no FOCT 535 wim
I'OCT 14637, npu 60o1ee HU3KUX PacUETHBIX TeMMepartypax — crany C245, C255, C285 nmo FOCT 27772 wnu Cr3nc5 un CT3cns no
TOCT 535 unu o FT'OCT 14637

4 TlpoxaT noBblieHHOM orHecToukocTd 06MB® no TY 14-1-5399 umeeT cBouctsa ctanin C345-4 no FOCT 27772

5 Tlpokat u3 cTamu ¢ mpeaesom TekyyecTH R, > 390 H/Mm? Hasnayaercs comacHo Tpe6osasuam Tabnuu B 3 u B 4

6 Crany a1 KOHCTPYKLMii, BO3BOAMMBIX B paifloHax C pac4eTHOM TeMreparypor ¢t < —45 °C, HO IKCIIyaTUPYEMBbIX B
OTAIUIMBAEMbIX [IOMEILEHUAX, MPMHUMAKIOT KaK ANS CPERHEl MeCAYHOM TeMMepaTyphl BO3NyXa B SHBApe COFMACHO YKa3aHUAM
CHuIl 2 01 07 (cMm KapTy 5 npunoxeHus 5)

Tadonuuga B2 — Cram ans Tpy6d

YcnoBve MpUMEHEHHUSI CTAM MPYU pacyeTHOW Temmneparype, °C
Mapka cranu roCT t>—45 —45> 1255 T < -55
(TonUIMHA, MM) JUTS TPYNI KOHCTPYKLMU

2 3 4 2 3 4 2 3 4
BCt3kn (no 4) TOCT 10705* RAsl I il I ol I ol I ol B ol IR — | 2
BCt3kn (4,5—10) TFOCT 10705* e il Al B - — — — —
BCr3nc (mo 5,5) roCT 10705* RAR I il B At B A I AR B — | A2
BCr3nc (6—10) TOCT 10705* +6 +6 +6 — — +6 — — +6
BCr3cn (6—10) T'OCT 10705* — — — — +5 — — — —
BCr3nc (5—15) T'OCT 10706** — +4 +4 — — +4 — — —
BCr3cn (5—15) TFOCT 10706** — — — — +4 — — — —
P FOCT 8731 + + — — — — — — —
09I 2C**** I'OCT 8731 + + — + + — — — —

Obo3nauenus, npunamoie 8 mabauye B 2
«bt» — clieayet NpUMEHATDb, «—» — HE CJIEAYET NPUMEHSATD, IIndpa y 3HaKa «+» O3HAYaeT KATEropyio CTalM
* I'pynna B, ta6anua 1 TOCT 10705
** I'pynna B ¢ nononuutensHeiMu TpeboBanuamu no 5 14 TOCT 10706
*** Kpome onop BJI, OPY u KC
**** becwoBHbie ropsayenedoOpMUpPOBAHHBIE TPYOBLI M3 YKA3aHHBIX MApOK CTAIM HOMYCKAETCA NMPUMEHATH ISl 3JIEMEHTOB
cneumanpHbiX onop 6oabux nepexonos BJI BricoToit Gonee 60 M (Tpymmna KOHCTPYKUMA 1)

ITpuMeyaH e — becuioHble ropsyeneopMupoBaHHbie TpyOsl U3 ctanu Mapku 20 no 'OCT 8731 npu pacueron!

TeMreparype ¢ 2 =45 °C ¢ 1OoNoNHUTETbHBIMU TPEGOBAHUAMMU 1O YIAPHON BA3KOCTH Mpu Temneparype MuHyc 20 °C — He MeHee
30 Jix/cM?, u3 ctann Mapku 0912C no TOCT 8731 npu pacuetHoM Temmepatype —45 > f, °C > =55 ¢ JONOJHUTENbHbIMY
TPeOGOBAHUSMU O yIAPHOU BASKOCTH Ipu TemnepaType Munyc 40 °C — He menee 40 [X/cM? fipu TONMILUHE CTEHKU 10 9 MM
u 35 JIx/cM? ripu TonuvHe cTeHku 10 MM 1 Gosee

-

78



Ta6nuua B.3 — Hopmupyembie moka3aTeau yJapHOii BA3KOCTH MPOKATa

CII 53-102-2004

HopMupyeMsbie noxkasaTteu yaapHOH BS3KOCTH
PacueTHbIE [pynmna IUTsi TIpOKAaTa ¢ NpeieioM Tekyuectd, H/mm?
TeMniepatypbl, °C | KOHCTPYKUMIt
R),n < 290 290 < R, < 390 390 < Ry,, < 490 R, 2490
1> —45 1 KCA+KCV KCv-2 KCV-40 KCV-%
2 To xe To xe To xe To xe
3 » » » »
=45 > t2>2-55 1 KCA+KCV-2 KCv-40 KCV-40 KCV-60
2 KCA+KCW KCv-20 To xe To xe
3 To xe To xe » »
1< =55 1 KCA+KCV-2 KCv-40 KCv-60 KCV-¢0
2 To xe To xe To xe To xe
3 » » » »

MpumeuaHnus

LMOHHOTO CTapeHUsl.
2 HopMHl yoapHO# BAAI3KOCTH:

obpasuax; KCA = 29 ﬁ’;K/CMZ;
Ha nonepeyHbIx obpasuax;

3) ws craneit ¢ 390 < R, < 490 H/mMm? — KCV-40 = KCV-4 = 25 JTx/cm?;
4) ans crane#t ¢ R, > 490 H/Mm? — KCV-90 = 25 JIx/cm2.

1 KCV — ynapnas BA3KOCTb Ha obpa3suax ¢ V-o6pa3HbsiM HanpesoM (tun 11 no FOCT 9454), uxnexc ¢t (KCV') — pernameH-
TUPOBaHHas TeMIepaTypa UCTMBITaHMs Ha YIAPHBINA U3TU0, OTCYTCTBME MHIEKCa o3HavaeT Temneparypy +20 °C; KCA — ynapHas
BA3KOCTh npu TeMreparype +20 °C npu ucribitaduy obpasuos tina 1 mo N'OCT 9454 ¢ V-06pa3HEIM Hagpe3oM rmociie aegpopMa-

1) nna craneit ¢ R, < 290 H/mm?2 — KCV = KCV-2 = 34 J{x/cM? Ha NponosHbIX obpasuax U 25 JIx/cM? Ha nomepedHbIX

2) mns craneit ¢ 290 < R, < 390 H/mm? — KCV0 = KCV-2 = KCV-4 = 34 JIx/cm? Ha NPORONBLHBIX 06pa3uax u 25 JIx/cm?

Ta6nuua B.4— TpebGoBaHus MO XMMHYECKOMY COCTaBY

HopMaTuBHbIe Conepxanue 3nemeHTOBY, %
COMPOTUBJIEHHUs CTAH (He Gonee) C, %
R, H/mM? c P S (ne Gonee)
R, <290 0,22 0,040 0,050% —
290 <R, < 390 0,15 0,035 0,040? 0,45
390 <R, < 490 0,15 0,020% 0,015% 0,46
490 <R, < 590 0,15 0,015 0,010 0,47
R, 2590 0,15 0,010 0,005 0,51

) fIpenenpHble OTKIOHEHUSI [0 XUMUYECKOMY COCTaBy B roToBoM npokate o 'OCT 27772.
2 B cnyyae TepMuueckoii o6paGoTKM, HampaBleHHON Ha M3MenpyeHue 3epHa, S < 0,025 %.
S+ P<0,02 %.

Mpumewyanue — Yreponusit sksusaneHT (C,, %) ompeaenserca no gopmyne

Mn  Si Cr Ni

Cu V+Nb Mo P
—_— e+ —_—
6 24 5

C3=C+ E+—1§-+T+ 2 +2,

e C, Mn, Si, Cr, N1, Cu, V, Nb, Mo, P — MaccoBbie noau 3;1eMeHTOB, %.
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Ta6nunua B.5 — HopMmaThBHble U pacyeTHbIe COMPOTUBJICHHS NPH PACTARKECHHH, CXKATHH H H3rHbe Jm-
CTOBOTO, IHPOKONOJIOCHOT0 YHHBEPCAILHOTO # (PACOHHOIO HPOKaTA

HopmatusHoe conporuBreHHe? PacyeTnoe conpoTtupienue”
Cranb no [OCT | Tomuuua npokatal?, npokara, H/mm? npokata, H/mm?
27772 MM
Ryll Rllll Ry Rll
C235 Or2n08 235 360 230/225 350/345
C245 Ot 2 o 20 245 370 240/235 360/350
Cs. 20 1o 30 235 370 230/225 360/350
C255 Ot 2 o 20 245 370 240/235 360/350
Cs. 20 no 40 235 370 230/225 360/350
C285 Ot 2 mo 10 275 390 270/260 380/370
Cs. 10 no 20 265 380 260,250 370/360
C345 Ot 2 1o 20 325 470 315/310 460/450
Cs. 20 00 40 305 460 300/290 450/440
Cs. 40 no 80 285 450 280/270 440/430
Cg. 80 no 100 265 430 260/250 420/410
C345K Ot 4 no 10 345 470 335/330 460/450
C375 Ot 2 00 20 355 490 345/340 480/465
Cs. 20 oo 40 335 480 325/320 470/455
C390 Ot 4 no 50 390 540 380/370 525/515
C440 Ot 4 no 30 440 590 430/420 575/560
Cs. 30 10 50 410 570 400/390 555/540
C590 Ot 10 oo 40 590 685 575/560 670/650
C590K

Y 3a TonuuHy $acOHHOTO MPOKATAa NMPUHUMAIOT TOMLMHY IOJIKH.

2) 32 HOPMATUBHOE CONPOTUBIEHNE TPUHATH TAPAHTMPOBAHHBIE 3HAUCHUS NPeleNa TEKYJECTU M BPEMEHHOIO COMpPOTUBIE-
HYsl, MPUBOAUMEIE B OCYAapCTBEHHbIX CTAHIApTaX WIM TEXHWYECKUX YCHOBUSAX. B Tex ciyyasix, KOrAa 3TM 3HAYEHHUsI TIPUBEACHH
TONBKO B ONHOW CHCTEME €AMHMUIL (Krc/Mm?), HopmaTHBHBIE cornpotusieaus (H/MM2) BBIMUCISIOT YMHOXEHHEM COOTBETCTBYIO-
IMX BeNMYMH Ha 9,81 ¢ okpyrienueM 0o 5 H/mMM2. JlonyckaeTcs ipUMEHEHHe 3HAYEHUA HOPMATHBHEBIX COMPOTUBICHHIA, OTIIHY-
HBIX OT MpUBEAEHHBIX B Tabnuue B.5.

3) 3HayeHMs PACYETHBIX COTIPOTUB/CHUI IOJYYEHB] JENTEHNEM HOPMATHBHAIX COMPOTUBIECHHMI Ha KO3(DMULIMEHTH! HAlEXKHO-
CTH MO MaTepuaiy, onpeleieHHbIe B COOTBRETCTBUM C Tabnuueik 3, u okpyrmenueM no 5 H/mMZ B umcnuTene mpeacTaBieHH
3HaYeHUS PaCUETHBIX CONMPOTUBAEHUH Mpokara, nocrasasemoro no FOCT 27772 (xpome cranu C590K) unu apyroii HopMaTus-
HOIf JOKYMEHTALMK, B KOTOPOil UCIMONB3yeTCs NPOLIeAypa KOHTPONs cBoiicts mpokarta o FOCT 27772 (y,, = 1,025), B 3Hamena-
Te/le — pacyeTHOEe CONpPOTUB/IEHHE OCTANBLHOrO MpokaTa npHu y,, = 1,050.

Ta6auua B.6 — HopMaTHBHbIE M pacueTHbIE CONPOTHRICHHS NPH PACTKEHHAU, CIKATHM M H3rube Tpyd

HopmMaTusHoe PacuetHoe
Mapka cram [OCT C;ZHKIﬁm::M conpotusiesue, H/mMm? | conpotupienne, H/Mm?
, ]{yn Run Ry Ru
BCt3xn, BCt3nc, BC3cn T'OCT 10705 Ho 10 225 370 215 350
BCr3nc4, BCr3cnd T'OCT 10706 4—15 245 370 235 350
20 IOCT 8731 4-36 245 410 225 375
[IpumMmevyanue— HopMaruBHble conpoTUBICHUS It TPy6 M3 cranu mapku 0912C no N'OCT 8731 ycTaHaBAMBAOTCA 10
COTJIALIEHUIO CTOPOH B COOTBETCTBMM C TPEOGOBAHMSIMM 3TOTO CTaHAApTa.
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Tabnuua B.7 — Pacyernsie CONPOTHBRCHHUA NPOKATA CMATHIO TOPUEBOH HOBEPXHOCTH, MECTHOMY CMsl-
THIO B IWIHHAPHYCCKAX MIAPHUPAX, THAMETPAILHOMY CKATHIO KATKOB

PacueTHoe compotuBiaeHme, H/mm?
Bpemennoe cmATIIO JIMAaMETPATIBHOMY CKAaTHIO KAaTKOB
Coﬂp:;'/l’;{li:‘lgﬂﬂe, ropiiesoil HoBepHHOCTH MECTHOMY B Ljnusapuyeckux | (IPH CBOGOIHOM KacaHuM B )
wapHupax (uandax) npyu KOHCTPYKUMSIX ¢ OrpaHUYCHHOMN
(mpyt wanuiuu mpuronxu) K, TUIOTHOM KacaHuu R, MOJBUXHOCTHIO) R,
360 351/343 176/171 9/9
370 361/352 180/176 9/9
380 371/362 185/181 9/9
390 380/371 190/185 10/10
400 390/381 195/190 10/10
430 420/409 210/204 10/10
440 429/419 215/209 11/11
450 439/428 220/214 11/11
460 449/438 224/219 11/11
470 459/448 229/224 11/11
480 468/457 2347228 12/12
490 478/467 239/233 12/12
510 498/486 249/243 12/12
540 527/514 2637257 13/13
570 556/543 2787271 14/14
590 5767562 288/281 14/14
MpumeyaHue— B Tabnuue ykasaHsl 3Ha4eHUs pacYeTHBIX CONPOTHBEHHI, BBIYMCAEHHBIE IO GOpMYNaM pasziena 6 npu
v, = 1,025 (B uncnutene) u v, = 1,050 (B sHameHatene).

Ta6aunmua B.§ — Pacuernbie CONPOTHBICHUS OTIHBOK H3 YRICPOAMCTONH CTAIM

PacyeTHble compoTubienusi, H/Mm2,
HanpsxeHHoe cOCTOsSIHME YcnoBHoe OTIMBOK U3 YIJIEPOAUCTOM CTATU MapoK
0003HayeHHe

1511 25]1 3511 45]1
PacTaxeHuve, cxarie U U3TUb R, 150 180 210 250
Cnsur R 90 110 130 150
CMaTHe TOPLCBON MOBEPXHOCTH (TIPH HAIMYUHU IIPUTOHKH) R, 230 270 320 370
CMsiTHE MECTHOE B LWIMHAPHUYECKHX wapHupax (uandax) npu Rlp 110 130 160 180
NIOCKOM KacaHUH
JlnameTpanbHOe CXXaTHe KaTKOB MPH CBOOOJHOM KacaHMHU (B KOH- R, 6 7 8 10
CTPYKUHMAX € OFPaAaHUYCHHOH MOABHKHOCTBIO)
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MMPUWIOXEHUE I
(cnpasouroe)

MATEPUAJHI I COETMHEHUN CTATbHBIX KOHCTPYKIIUM

Tadnuuya Il — Marepuainl 1 CBADKH, COOTBETCTBYIOLIME CTAJIH

Martepuanbl LIst cBapKu j
B YIJIEKUCJIOM Ta3e
(no FOCT 8050) MOPOLIKOBOM MOKPBITHIMU
WIK B €ro cMecu non ¢mtocom (o FOCT 9087) NpOBOJIOKOU 3/IEKTPONAMH
C C aproHoM (no FOCT 26271) | (mo FOCT 9467)
Tanb (no FOCT 10157)
Mapka
Tun
R MOPOILKOBOM 3JIeKTpoaa
CBapOYHOU IPOBOJIOKM ¢moca MPOBOAOKH
Ryn < 290 H/mm? Cs-08A AH-348-A D42*% D42A
AH-60?
Cg-08TA 946*, D46A
IHI1-AH-3
290 H/mm? < Ryn < Cs-08I2C CB-10IA** AH-17-M IIT1-AH-8 950*%, B50A
< 590 H/mm? AH-43
C-10I2** AH-47 —
AH-348-A***
Cs-10HMA
Ryn > 590 H/mm?2 Cs-0812C Cs-10HMA AH-17-M III-AH-3 560
Ce-08XI'CMA
Cs-10XI2CMA Cg-08XH2I'MIO [TI1-AH-8 270

* Onoc AH-60 u 2nekTpoast TunioB 942, 546, D50 NpUMEHAIOT IA KOHCTPYKLMIA rpynnt 2, 3 Ipu pacqyeTHLIX TeMIepaTypax
t>—~—45°C.

** He npuMeHATb B coyetanuu ¢ dpmocoM AH-43.

*** Tna datoca AH-348-A TpebyeTcst AOMOTHUTENbHBIA KOHTPOIb MEXaHUYECKUX CBOICTB MeTa/Lla LUBa MPU CBAapKe COelH-
HEeHUit INeMENHTOB BCeX TOMIUMH MPU pacyeTHBIX Temrieparypax ¢ < —45 °C u TomuuH csbille 32 MM — TIpH PacHETHBIX TeMMepa-
Typax t > —45°C.

IIpumMeuadue— [Ipy cCOOTBETCTBYIOLEM TEXHUKO-3KOHOMUYECKOM 0G0OCHOBAHUM A CBADKU KOHCTPYKLMI JOMYCcKa-
€TCSl UCIIONb30BaTh CBAPOUHbIE MaTepUatbl (POBONOKY, GUIIOCH, 3alUMTHBIE Ta3bl), He yKazaHHBIE B HacTosueil Tabauue. [Ipu
3TOM MEXaHH4ecKWe CBONCTBA METajUla 1BA, BHINOIHAEMOTO C MX IPUMEHEHHEM, NOJDKHBl 6BITh HE HIDKE CBOMCTB, 0GecrieunBa-
eMbIX MPUMEHEHUEM MATEePUANIOB COTJIACHO HACTOSIIUEH Tabnuie.

Ta6auua I''2 — HopMaTHBHbIE U pacyeTHbIe COMPOTUBNEHUS METAJLIA YIJIOBbIX IUBOB

CBapoyHble MaTepUAThL
wun® ij‘
Tun snexTpona MapKa HDOBOIOKW H/mm?2 H/MM?
(o TOCT 9467) p p
542, B42A Cs-08, Cs-08A 410 180
D46, D46A Cg-08TA, 450 200
950, 950A CB-08T2C, Ce-10TA, TII-AH-8, ITI1-AH-3 490 215
360 Cs-08I'2C!, Cs-10HMA, Cs-10I2 590 240
270 Ce-10XI2CMA, CB-08XH2I'MIO 685 280
285 — 835 340
I Tonpko Ut LIBOB C KATETOM kfs 8 MM B KOHCTPYKIMSIX M3 CTanyl ¢ npenesioM rekydectu 440 H/mMm? u Gonee.
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Ta6nuna I'3 — TpeGosanua K Goaram NpH Pa3NHYHBIX YCAOBUSAX HX NPUMEHEHMS

PacueTHast TeMriepaTypa

Knacc npouHoctu 6ontos u Tpe6osaHua x HuM no FOCT 1759.4 B KOHCTPYKLIUSX

HC paCCUUTBIBAEMBIX Ha YCTalOCTh

PACCYNUTHIBACMBIX Ha YCTAIOCTb

6 °C 1pu paGoTe 6OJATOR Ha
pacTsDKeHUe WIH cpe3 cpe3 PacTSIKEHHE MU Cpe3 cpes
2 —45 5.6 5.6 5.6 5.6
8.8 8.8 8.8 8.8
10.9 10.9 10.9 10.9
— 12.9 — 12.9
—45 > t>—55 5.6 5.6 5.6 5.6
8.8 8.8 8.8* 8.8
10.9 10.9 10.9* 10.9
— 12.9 — 12.9
< -55 5.6 5.6 - 5.6
8.8* 8.8 8.8* 8.8
10.9* 10.9 10.9* 10.9
— 12.9 — 12.9

* C TpeGoBaHMEM MCIMBITAHMA Ha pa3phlB Ha Kocoil waite o 6.5 TOCT 1759.4.

MpumeyaHdue — BoicokonpoyHele 60ATel M0 MOCT 22356 13 cranu mMapku 40X «CelekT» NPUMEHSIOTCS B TeX Xe
KOHCTPYKUMAX, YTO ¥ BOATH Kiacca npoyHocty 10.9.

Tadtnuua I'4 — Mapku crain GpyHIaAMEHTHBIX 0OITOB H YCJIOBHS HX NPUMEHEHHS

Mapka cranu npM pacyeTHOI TeMmeparype, f, °C

KOHTAKTHOW CETM

ST — HopmaTtuBHbIit
AIOKYMCHT > —45 —45> 1255 < —55

KoHcrpykumu, kpome onop Bo3ayuiHbix auamit{ [OCT 535 Cr3nc2, Cr3nc4, —
3MEKTPOlNepeaaYm, pacnpeaenuTeJbHbIX yCT- Ct3cm2 Cr3cn4 —
POMCTB U KOHTAKTHOM CeTH [OCT 1050 20 — -

I'OCT 19281 — 09I2C-4* 09r2C-4*
Nlna U-o6pa3subix 601ToB, a Takke dyngameHtr-| TOCT 535 Cr3ncd, — —
HbIX 0OJTOB OMOP BO3AYILUHBIX JUHUI INEKTPO- Cr3cnd4 — —
nepefadn, pacnpeaenuTenbHbix ycrpoiicte u| FOCT 19281 — 0912C-4* 09r2C-6**

* Nonyckaetcs npuMeHeHue apyrux craneit mo F'OCT 19281 kateropuu 4.
** JlonyckaeTcs npuMeHeHHe Apyrux craneit no F'OCT 19281 kareropuu 6.

Ta6bnuua I''5 — HopmarvpHble CONPOTUBIEHMS CTAJIH 0OJTOB H PACUYETHBIE CONPOTHBIEHUS 0AHO00I-

TOBBIX COEJMHEHMiA cpe3y u pacTsukenuto, H/mm?

Kiacc mpoyHocTH

Gontos Reun Ryiyn R, R,,
5.6 500 300 210 225
8.8 800 640 320 435
10.9 1000 900 400 540
12.9 1200 1080 420 -
40X «cenext» 1100 990 405 550

MpuMeuaHue — 3HAYeHHUA PACYETHBIX COMPOTUBNAEHUN, YKa3aHHBIE B TabMMLE, BEIYMCIEHB! N0 GopMynaMm pasaena 3
¢ OkpyraeHnem Ao 5 H/mm2.
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Ta6nuua .6 — HopMaTHBHBIE CONPOTHBJICHHUS CTAIH M PACYETHBIC CONPOTHUBICHHUA CMATHIO JJIEMeH-
TOB B §0.ITOBLIX coeaunenusx, H/mm?

BpemeHHOe COIpOTUBIEHHE Ry, nns Gontos
CTaJIN COCAMHSEMBIX SMEMEHTOB R,
KJjlacca TOHHOCTH A xiaccoB TouHocTh B u C
360 560 475
370 580 485
380 590 500
390 610 515
430 670 565
440 685 580
450 700 595
460 720 605
470 735 620
480 750 630
490 765 645
S10 795 670
540 845 710
570 890 750
590 920 775
INlpuMeyaHue ~ 3HayeHUs PACUYETHBIX CONPOTHRICHHI, YKa3aHHbie B TabaMiie, BLIMUCIEHH 110 GopMynaM pa3nena b
¢ okpyrieHuem a0 5 H/mm2,

Tab6nuuya I.7 — PacyeTHble CONPOTHBJICHHSA PACTSDKEHMIO (PYHAAMENTHBIX 00JTOB

R,,, H/MM2, nnst 6onToB M3 CTanu Mapok

HomyHanbHbIA nuameTp GONTOB, MM no TOCT 535V no FOCT 19281V
Cr3nied, Cr3nc2, Cr3end, Cr3cn2 0912C-6, 0912C-8

12, 16, 20 200 265

24, 30 190 245

36 190 230

42, 48, 56 180 230

64, 72, 80 180 220

90, 100 180 210

110, 125, 140 165 210

1) PacyeTHble CONpPOTHMBIEHHS IS GOATOR U3 [APYrUX CTaleil BLIMMCIAIOTCS Mo (opMyaam pasnena 7.

MpumMevyaHnus
[ Crans no [OCT 535 momxHa nocTaBaaThes Mo [-i rpynre.
2 B TaGmuue yKa3aHbl 3HaYE€HUS PACUETHBIX COMPOTMBACHUI, BEIMHCIEHHDIE TT0 GOpMy/iaM pasaena 7 ¢ OKpyrieHHeM 1o 5 H/mm?
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Ta6nuua I8 — HopmaTueunie u pacueTHbie conpoTusienns, H/MmM2, pacTsKeHHIO BbICOKONPOYHDBIX
6oxror no TOCT 22356 u3 ctamm mapku 40X «cejekr»

HomuuanbHpli AMaMETP pe3bbbl, MM Ry Ry,

16, 20, (22), 24, (27) 1100 770

30 950 665

36 750 525

42 650 455

48 600 420
MpumeyaHue— Pasmepsl, 3aKI0OYEHHBIE B CKOOKM, NMPUMEHSATL HE PEKOMEHIYETCHA.

Ta6nuua I'9 — Inomamn ceuenus 6oaros, cmZ, no F'OCT 1759.4

d, Mm 16 (18) 20 (22) 24 Q7 30 36 42 48
A, 2,00 | 2,54 3,14 3,80 4,52 5,72 7,06 10,17 | 13,85 | 18,09
4, 1,57 | 1,92 2,45 3,03 3,53 4,59 5,61 816 | 11,20 | 14,72

IpuMevyaHus
1 Tnowany ceyeHUst GONTOB AMaMeTPOM cBbilie 48 MM mpuHKuMatoT o [OCT 24379.0.
2 Pasmepsl, 3aKNK0YCHHBIC B CKOOKM, He PEKOMEHAyeTCsl MPUMEHATh B KOHCTPYKUHUAX, Kpome ornop BJl u OPY.
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ITPUITOXEHUE [
(cnpasounoe)

OUINYECKUE XAPAKTEPUCTUKHU MATEPUAJIOB

Tabnuna /.1 — Pdusnveckue XapaKTePUCTHKH MaTEPHAJNOB JUIS CTANbHBIX KOHCTPYKIMIA

XapaKTepUCTUKH 3HayeHUe
IMaoTHOCTb p, Ki/M3:

MPOKaTa U CTAIbHLIX OTJIMBOK 7850
OTJMBOK K3 4yryHa 7200
KoagpduuueHT nuHeitHOro pacimpesus o, °C! 0,12-10-4

Mogayns ynpyroctv E, H/MmZ:
MPOKAaTHOM CTaIH, CTAbHBIX OTJIMBOK 2,06-10°
NMYy4YKOB K Npsied napajuiebHBIX IPOBOIOK 1,96-10%
A
KaHAaTOB CTANBHBIX:
CIMPANIbHBIX M 3aKPBITHIX 1,67-10°
HECYLLUX:
IBOMHON CBUBKM 1,47-10%
IBOMHON CBMBKM C HEMETAJUIUYECKHUM CEPICYHUKOM 1,27-10°
Moayns cABMIra NpOKAaTHOM CTany M CTabHAIX OIMBOK G, H/MMm? 0,79-105
Koadduuunenr nonepeuHoit aepopmauuu (ITyaccona) v 0,3
[IpuMeyaHue— 3JHAYCHUSA MODYJA YIIPYTOCTH AAHBI [UIsT KAHATOB, NMPEABAPUTEIBHO BLITHYTBIX YCUWJIMEM, PaBHbIM He
MeHee 60 % pasphIBHOTO YCHIMS TS KZHATOB B LETOM.

Tabnuua .2 — Ou3nuyeckue XapakTePHCTHKH NPOBOJOE U NMPOBOJIOKH

K
HauMeHOBaHHE MaTEPUATOB Mapka 1 HoMuHadpHOe |[Moaysas yNpyrocty E, 233?;: ;ﬁm
ceueHue, MM? H/mm?2 pacupenus o, °C
AnioMuuuessic npogoaa no 'OCT 839 A, AHII; 16-800 0,630-10° 0,23-10+*
Meassle nposoga no 'OCT 839 M; 4-800 1,300-10° 0,17-10*

Craneanmomuuuesbie nposoga no ['OCT 839|AC, ACK; ACKII, ACKC
NpHY OTHOLUECHUHM IUIOINAACH AMIOMUHUA K CTa-

7K, PaBHOM:
6—6,25 10 1 6onee 0,825:10° 0,192:104
0,65 95 1,460-10° 0,139-10-
4,29—4,39 120 u 6onee 0,890-103 0,183-10-*
7,71—8,04 150 u 6onee 0,770-105 0,198-104
1,46 185 u Gonee 1,140-10° 0,155-104
12,22 330 0,665-10° 0,212-10%
18,2—18,5 400 u 500 0,665-10° 0,212-10*

bumerammuueckas craieMenHas MPOBOJIOKA IO bCM 1

T'OCT 3822 nnaMeTpoM, MM:
1,6—4 2,0—12,5 1,870-10° 0,127-10
6 28,2 1,900-10° 0,124-10

IIpuMedyanue — 3HaYeHUT Macchl NPOBOXOB Y NPOBOAOKU TpuHuMaloT no 'OCT 839 u OCT 3822.
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NMPUNTOXEHHUE E

(pexomendyemoe)

KOD®OUITUEHTBI YCJIOBAUW PABOTHI 114 PACTAHYTOTO OIMHOYHOI'O YTOJIKA,
IMPAKPEINVIAEMOI'O OJHOU INTOJIKOU BOJITAMHA

3HavyeHus kodpduLnenTa yCIoBUil paboTel v,
npy pacdete no ¢opmyne (6) ceyeHuil pacTsiHy-
TOTO OAUHOYHOTO YIOJIKA U3 CTAIH C IpeAesioM
Texydectu go 380 H/mm2, npukperisemMoro on-
HOit MonKoi ©0JTaMM, MOCTaBJIEHHBIMU B OJUH
psZl IO OCH, PACHOJIOXKEHHOM Ha PACCTOSIHUSX He
meHee 0,56 ot obyuika yrojika u He MeHee 1,2d
0T Mepa yrojika, cieayeT omnpeaeisTs mo dop-
myne

Yo = (o4, /4, + o,) B, (E.1)

e A, — TNUIOMaNb YaCTU Ce4EeHMs PUKPEII-
€MOil MOJIKY YrojiKa MexXiy Kpaem oT-
BEPCTHS U [IEPOM;

A, — Tnolwanb CeYeHHs yrojika HeTTo,
0,0, — KO3(DOUUMEHTH, OnpenensieMble no
tabaune E.1.

IIpu pacueTe TAr ¥ MOSICOB TPAaBEPC, JIEMEH-
toB onmop BJI, OPY u KC, HenocpeacTBeHHO
NPUMBIKAIOLIUX K Y3JIaM KpeIUIEHHS NPOBOJOB,
a TAKXE JJIEMEHTOB, COENUHSIOL{UX B CTOMKaX
y3Jibl KPEIUTEHUS TAT U PAcTSHYTHIX 0SCOB Tpa-
BepC, KO3QGUILIMEHT ¥, CleAyeT YMEHBIUUTh Ha
10 %.

Obo3navenus, npunsmeote ¢ npunoxcenuu E:

a — PpacCTOSIHUE BAOJb YCUIMS OT Kpasi 3te-
MEHTA IO LieHTpa O1Mxaiiuero oTep-
CTHS;

b — 1IMpHMHa NOJKK YTOiKa;

§ — PpaCCTOSTHUE BIONb YCUITUS MEXIY LieH-

TpaM¥ OTBEPCTHUH;
d — [muaMeTp OTBEpCTHs U 60JTa C yye-
TOM IIOJIOXMTEJBHOIO J0MyCcKa.

Tabnuua El — Koopduuuentsi o, oy,

3HayeHus K03pPULHEHTOB «;, O,,
npu ogHOM Gonte M [npu a > 1,5d u s >2d
Koadpu- PacCcTOSIHUU 4, MpU KOAHYECTBE
UMEHTBI paBHOM 6onToB B pany
1,354V 1,54 | 24 2 3 4
o 1,70 [ 1,70 | 1,70 | 1,77 | 1,45 | 1,17
o, 0,05 10,05{0,05]0,19]0,36 | 0,47
B 0,65{085} 1,0 1,0 1,0 1,0

Y TonbKO /151 3ReMEHTOB PELUETOK (PackocoB U pacrio-
POK), KpOMe MOCTOAHHO PaGoTAOLIMX HA PACTSXEHHUE, NPH
TONMUIMHE TIONKK JO 6 MM.
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MPUJIOXEHHE X

(pexomendyemoe)

KODOOUIIUEHTHI ISl PACYETA HA YCTOMYMBOCTD HEHTPAJIBHO-
1 BHEIIEHTPEHHO CXATbIX DJIEMEHTOB

Tadonnua X1 — Koddppuunenr ycroiiuusocTs npH UEHTPAILHOM CIKATHH

Verosras e yeromenoc Venosnas e yeropor
rubkocTh % HbkocTh A
a b (4 a b c
0,4 999 998 992 5,4 261 261 255
0,6 994 986 950 5,6 242 242 240
0,8 981 967 929 5,8 226 226 226
1,0 968 948 901 6,0 211
1,2 954 927 878 6,2 198
1,4 938 905 842 6,4 186
1,6 920 881 811 6,6 174
1,8 900 855 778 6,8 164
2,0 877 826 744 7,0 155
22 851 794 709 7,2 147
2,4 820 760 672 7,4 139
2,6 785 722 635 7,6 132
2,8 747 683 598 7,8 125
3,0 704 643 562 8,0 119
32 660 602 526 8,5 105
3.4 615 562 492 9,0 094
3,6 572 524 460 9,5 084
3,8 530 487 430 10,0 076
4,0 475 453 401 10,5 069
42 431 421 375 11,0 063
44 393 392 351 11,5 057
4,6 359 359 328 12,0 053
4,8 330 330 308 12,5 049
5,0 304 304 289 13,0 045
5,2 281 281 271 14,0 039
IMNpuMeuaHue— 3nasenns xoapduunenra ¢ B Tabnuue ypenuyenst 8 1000 pas.
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Ta6nuua XK.2 — Koabduunenr BIHAHUA (POPMBbI CEYESHHA T)

3HavyeHus1 n Npu

Cez::uﬂ Cxema CeYeHUs U DKCLIEHTPUCUTET ::_f 0sx <5 2 >S5
! Ol<mss 5<m<20 0,l<m<5 S<m<20
1 »-—r — — 1,0 1,0 1,0
7 N
: N
2 — 0,85 0,85 0,85
t
;—0,25
3 — 0,75 + 0,02 % 0,75 + 0,02 % 0,85
4 i — (1,35 = 0,05m) — 0,01 (5 — m)¥, 1,1 1,1
© B i
h
4 0.5 4, -
5 Te 4 o  Ao— 0,25 | (1,45 — 0,05m) — 0,01 (5 — m)%, 1,2 1,2
ST T 1 ' ©
—|— |-« 4 0,5 | (1,75 — 0,1m) — 0,02 (5 — m) X 1,25 1,25
I 10,54, \0 54
% 2015 >1,0 | (1,90 — 0,1m) — 0,02 (6 — m)%, | 1,4 —0,02% 1,3
6 s o a
)E’ | _ 1-0,3(5-m) 5L
— _ﬂ 4 <0,15 ns[ ( m)h} s s
7 s9 ?
1 e _ ns 1-0,8%L ns|1-0,8% ns| 1-0,8%
< S | h h h
| L1
I 1
40,15

$007-701-€S 11D



Oxonnanue mabauysvt X.2

3HayeHus 1 0pu

CCI:[}?MH CxeMa ceveHUsa U IKCUECHTPpUCHUTET ::f 0 < x <5 X >5
" 0.l<m<s 5 < m<20 0,l<m<5 5 < m<20
8 P ? 1 0,25 | (0,75 + 0,05m) + 0,01(5 — m) % 1,0 1,0
R s o
~
0,54, | jl[— _‘l 0,5 | 0,5+ 0,1m) + 0,02 (5 — m)x 1,0 1,0
>1 | (0,25 + 0,15m) + 0,03 (5 — m) %, 1,0 1,0
9 | 0,5 (1,25 — 0,05m) — 0,01 (5 — m) 7% 1,0 1,0
0,54, T f l N
Lﬂ;,\A —"'Iil'—“ e a | >1 | (1,5—=0,1m) — 0,02 (5 — m)x 1,0 1,0
S
10 Af\ Af\?‘—';r 0,5 1,4 1,4 1,4 1,4
T O’SAW/{ T_j 1,0 1,6 — 0,01 (5 — m)X 1,6 1,35+ 0,05m 1,6
yz —
0,54, 0,254, 2,0 1,8 —0,02(5—mx 1,8 1,3+ 0,1m 1,8
0" 0.54 0,5 1,45 + 0,04m 1,65 1,45 + 0,04m 1,65
4 9 al 7 7]
TLF( _lzw—_ N7 _ T | 1,0 1,8 +0,12m 2,4 1,8+ 0,12m 2,4
/ v
054, | 054, | 15 2.0 +0,25m + 0,13 - - -
2,0 3.0+ 0,25m + 0,17 — — —

[IpuMeuanus
I dnst TUnoB ceueHui S—7 npM nopcuere 3HaYCHUM A/Aw TIoLaab BEPTUKAJIBHBIX 3JIEMEHTOB ITOJOK HE CJIEAYET YUYUTHIBATD.
2 ins THNOB ceueHUit 6—7 3HaUEHUst N, IPUHMUMAIOT PaBHLIMU 3HAYEHMSIM N [T TMMIA 5 APU TEX Xe 3HAYSHMAX A/Aw.
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Ta6nuua X3 — KoaduumenT ycTOHIHBOCTH @, IPU BHELICHTPEHHOM CIKATHH CTUIOIIHOCTEHYATBIX CTep-
KHeH B IULIOCKOCTH JE€HCTBMA MOMEHTA, COBNAJAIOLIEH C UIOCKOCTbI0O CHMMETPUH

YcnoBHas 3HayeHue @, NPU MPUBEACHHOM OTHOCHTENBHOM 3KCLEHTPUCHTETE /1,
rubKoCTh
x 0.1 0,25 0,5 0,75 1,0 1,25 1.5 1,75 2,0
0,5 967 922 850 782 722 669 620 577 538
1,0 925 854 778 711 653 600 563 520 484
1,5 875 804 716 647 593 548 507 470 439
2,0 813 742 653 587 536 496 457 425 397
2,5 742 672 587 526 480 442 410 383 357
3,0 667 597 520 465 425 395 365 342 320
3,5 587 522 455 408 375 350 325 303 287
4,0 505 447 394 356 330 309 289 270 256
4,5 418 382 342 310 288 272 257 242 229
5,0 354 326 295 273 253 239 225 215 205
5,5 302 280 256 240 224 212 200 192 184
6,0 258 244 223 210 198 190 178 172 166
6,5 223 213 196 185 176 170 160 155 149
7,0 194 186 173 163 157 152 145 141 136
8,0 152 146 138 133 128 121 117 115 113
9,0 122 117 112 107 103 100 098 096 093
10,0 100 097 093 091 090 085 081 080 079
11,0 083 079 077 076 075 073 071 069 068
12,0 069 067 064 063 062 060 059 059 058
13,0 062 061 054 053 052 051 051 050 049
14,0 052 049 049 048 048 047 047 046 045
[podoancenue mabauyst X.3
YcnoBHas 3HayeHUe ¢, P NPUBCIACHHOM OTHOCHTENBHOM IKCLEHTPUCHTETE m,,
rubKocTh
by 2,5 3,0 3,5 4,0 4,5 5,0 5,5 6,0 6,5
0,5 469 417 370 337 307 280 260 237 222
1,0 427 382 341 307 283 259 240 225 209
1,5 388 347 312 283 262 240 223 207 195
2,0 352 315 286 260 240 222 206 193 182
2,5 317 287 262 238 220 204 190 178 168
3.0 287 260 238 217 202 187 175 166 156
3,5 258 233 216 198 183 172 162 153 145
40 232 212 197 181 168 158 149 140 135
45 208 192 178 165 155 146 137 130 125
5,0 188 175 162 150 143 135 126 120 117
5,5 170 158 148 138 132 124 117 112 108
6,0 153 145 137 128 120 115 109 104 100
6,5 140 132 125 117 112 106 101 097 094
7,0 127 121 115 108 102 098 094 091 087
8,0 106 100 095 091 087 083 081 078 076
9,0 088 085 082 079 075 072 069 066 065
10,0 075 072 070 069 065 062 060 059 058
11,0 063 062 061 060 057 055 053 052 051
12,0 055 054 053 052 051 050 049 048 047
13,0 049 048 048 047 045 044 043 042 041
14,0 044 043 043 042 041 040 040 039 039
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Oxonuanue mabauyot X 3

YcnoHas 3HayeHue @, U NPUBCACHHOM OTHOCHTENLHOM IKCUEHTPUCHTETE m,
TMOKOCTD
A 7,0 8,0 9.0 10 12 14 17 20

0,5 210 183 164 150 125 106 090 077
1,0 196 175 157 142 121 103 086 074
1,5 182 163 148 134 114 099 082 070
2,0 170 153 138 125 107 094 079 067
2,5 158 144 130 118 101 090 076 065
3,0 147 135 123 112 097 086 073 063
3,5 137 125 115 106 092 082 069 060
4,0 127 118 108 098 088 078 066 057
4.5 118 110 101 093 083 075 064 055
5,0 111 103 095 088 079 072 062 053
5,5 104 095 089 084 075 069 060 051
6,0 096 089 084 079 072 066 057 049
6,5 089 083 080 074 068 062 054 047
7,0 083 078 074 070 064 059 052 045
8,0 074 068 065 062 057 053 047 041
9,0 064 061 058 055 051 048 043 038
10,0 057 055 052 049 046 043 039 035
11,0 050 048 046 044 040 038 035 032
12,0 046 044 042 040 037 035 032 029
13,0 041 039 038 037 035 033 030 027
14,0 038 037 036 036 034 032 029 026

[IpumMeyaHus

1 3HaueHus ko3dduimenta ¢, B Tabnmie yseandeHst B 1000 pa3

2 3HayeHMA Ko3(dduLMEHTa ¢, NPUHUMATD HE BbIlUE 3HAYESHUH @.

Ta6nuua X4 — Koapduuuenr ycroiunBocTn ¢, IpH BHEHEHTPEHHOM CXKATHH CKBO3HBIX CTEPXKHEH B
ILIOCKOCTH JEHCTBUS MOMEHTA, COBNANAIOMEH ¢ IIOCKOCTBIO CHMMETPHH

YcaoBHag 3HaueHue ¢, NpU OTHOCUTETLHOM IKCLEHTPUCHTETE m
NpUBeAeHHas
TUOKOCTb Ay 0,1 0,25 0,5 0,75 1,0 1,25 1,5 1,75 2,0
0,5 908 800 666 571 500 444 400 364 333
1,0 872 762 640 553 483 431 387 351 328
1,5 830 727 600 517 454 407 367 336 311
2,0 774 673 556 479 423 381 346 318 293
2,5 708 608 507 439 391 354 322 297 274
3,0 637 545 455 399 356 324 296 275 255
3,5 562 480 402 355 320 294 270 251 235
4,0 484 422 357 317 288 264 246 228 215
4,5 415 365 315 281 258 237 223 207 196
5,0 350 315 277 250 230 212 201 186 178
5,5 300 273 245 223 203 192 182 172 163
6,0 255 237 216 198 183 174 165 156 149
6,5 221 208 190 178 165 157 149 142 137
7,0 192 184 168 160 150 141 135 130 125
8,0 148 142 136 130 123 118 113 108 105
9,0 117 114 110 107 102 098 094 090 087
10,0 097 094 091 090 087 084 080 076 073
11,0 082 078 077 076 073 071 068 066 064
12,0 068 066 064 063 061 060 058 057 056
13,0 060 059 054 053 052 051 050 049 049
14,0 050 049 048 047 046 046 045 044 043
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VcnosHas 3HayeHHUE @, IPU OTHOCHTETLHOM 3KCUEHTPUCHUTETE m

npUBENEeHHas

THOKOCTD A o 2,5 3,0 3,5 4,0 4,5 5,0 5,5 6,0 6,5
0,5 286 250 222 200 182 167 154 143 133
1,0 280 243 218 197 180 165 151 142 131
1,5 271 240 211 190 178 163 149 137 128
2,0 255 228 202 183 170 156 143 132 125
2,5 238 215 192 175 162 148 136 127 120
3,0 222 201 182 165 153 138 130 121 116
3,5 206 187 170 155 143 130 123 115 110
4,0 191 173 160 145 133 124 118 110 105
45 176 160 149 136 124 116 110 105 400
5,0 161 149 138 127 117 108 104 100 095
5,5 147 137 128 118 110 102 098 095 091
6,0 135 126 119 109 103 097 093 090 085
6,5 124 117 109 102 097 092 088 085 080
7,0 114 108 101 095 091 087 083 079 076
8,0 097 091 085 082 079 077 073 070 067
9,0 082 079 075 072 069 067 064 062 059
10,0 070 067 064 062 060 058 056 054 052
11,0 060 058 056 054 053 052 050 048 046
12,0 054 053 050 049 048 047 045 043 042
13,0 048 047 046 045 044 044 042 041 040
14,0 043 042 042 041 041 040 039 039 038

Oxonuarnue mabauuvt X.4
YcnopHast 3HayeHHe @, TPU OTHOCUTEIBHOM 3KCLIEHTPHCHTETE M

TpUBEIeHHAS

THOKOCTD Ao 7,0 8,0 9,0 10 12 14 17 20
0,5 125 111 100 091 077 067 058 048
1,0 121 109 098 090 077 066 055 046
1,5 119 108 096 088 077 065 053 045
2,0 117 106 095 086 076 064 052 045
2,5 113 103 093 083 074 062 051 044
3,0 110 100 091 081 071 061 051 043
3,5 106 096 088 078 069 059 050 042
4,0 100 093 084 076 067 057 049 041
4,5 096 089 079 073 065 055 048 040
5,0 092 086 076 071 062 054 047 039
5,5 087 081 074 068 059 052 046 039
6,0 083 077 070 065 056 051 045 038
6,5 077 072 066 061 054 050 044 037
7,0 074 068 063 058 051 047 043 036
8,0 065 060 055 052 048 044 041 035
9,0 056 053 050 048 045 042 039 035
10,0 050 047 045 043 041 038 036 033
11,0 044 043 042 041 038 035 032 030
12,0 040 039 038 037 034 032 030 028
13,0 038 037 036 035 032 030 028 026
14,0 037 036 035 034 031 029 027 025

[IpumMmevyanus
1 3Hayenns koadduuueHta @, B Tabnuue ypeaudens! B 1000 pas.
2 3nayenus Ko3(uLUHEHTa ¢, IPUHUMATh HE BbIlIE 3HAYECHUI @.
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Ta6nuua XK5— TipuBenentbie OTHOCHTENbHbIE IKCUECHTPHCHTETBI /1, 1 BHELIEHTPEHHO CXKATHIX CTep-
XKHeil ¢ MAPHHPHO-ONEPTHIMH KOHUAMH

3HaveHue m, NIpU M, |, PABHOM
OuepTaHue x

3MIOPHI MOMEHTOB 0,1 0.5 1,0 1,5 2,0 3,0 4,0 5,0 7,0 10,0 | 20,0
1 0,10 | 0,30 | 0,68 | 1,12 | 1,60 | 2,62 | 3,55 | 4,55 6,50 [ 9,40 | 19,40
2 0,10 | 0,17 | 0,39 [ 0,68 | 1,03 | 1,80 | 2,75 | 3,72 { 5,65 | 8,60 | 18,50
8=-10 3 0,10 | 0,10 | 0,22 | 0,36 | 0,55 | 1,17 | 1,95 | 2,77 | 4,60 | 7,40 | 17,20
M, M, 4 0,10 { 0,10 | 0,10 { 0,18 | 0,30 | 0,57 | 1,03 | 1,78 | 3,35 | 5,90 | 15,40
5 0,10 { 0,10 { 0,10 { 0,10 | 0,15 | 0,23 | 0,48 | 0,95 | 2,18 | 4,40 | 13,40
6 0,10 { 0,10y 0,10 { 0,10 | 0,10 | 0,15} 0,18 | 0,40 | 1,25 | 3,00 | 11,40
7 0,10 | 0,10 | 0,10 { 0,10 | 0,10 | 0,10 { 0,10 | 0,10 | 0,50 | 1,70 | 9,50
1 0,10 | 0,31 | 0,68 | 1,12 | 1,60 | 2,62 | 3,55 | 4,55 6,50 | 9,40 | 19,40
5= 0.5 2 0,10 { 0,22 | 0,46 { 0,73 | 1,05 | 1,88 | 2,75 3,72 | 5,65 | 8,60 | 18,50
3 0,10 | 0,17 { 0,38 | 0,58 | 0,80 | 1,33 | 2,00 | 2,77 | 4,60 | 7,40 [ 17,20
M, M, 4 0,10 | 0,14 0,32 0,49 | 0,66 | 1,05 | 1,52 | 2,22 | 3,50 | 5,90 | 15,40
5 0,10 | 0,10 | 0,26 | 0,41 | 0,57 | 0,95 | 1,38 | 1,80 | 2,95 | 4,70 | 13,40
6 0,10 | 0,16 | 0,28 | 0,40 | 0,52 | 0,95 | 1,25 | 1,60 | 2,50 | 4,00 | 11,50
7 0,10 0,22} 0,32 | 0,42 | 0,55 | 0,95 1,10 | 1,35 2,20 | 3,50 | 10,80
1 0,10 | 0,32 | 0,70 | 1,12 | 1,60 | 2,62 | 3,55 | 4,55 | 6,50 | 9,40 | 19,40
5=0 2 0,10 | 0,28 | 0,60 | 0,90 | 1,28 | 1,96 | 2,75 | 3,72 | 5,65 | 8,40 | 18,50
3 0,10 | 0,27 | 0,55 | 0,84 | 1,15 | 1,75 | 2,43 | 3,17 | 4,80 | 7,40 | 17,20
M My 4 0,10} 0,26 | 0,52 { 0,78 | 1,10 | 1,60 | 2,20 | 2,83 | 4,00 | 6,30 | 15,40
5 0,10 ] 0,25 0,52 0,78 | 1,10 | 1,55 2,10 | 2,78 | 3,85 | 5,90 | 14,50
6 0,10y 0,28 0,52 | 0,78 | 1,10 | 1,551} 2,00 | 2,70 | 3,80 | 5,60 | 13,80
7 0,10 | 0,32} 0,52 0,78 | 1,10 | 1,55 1,90 | 2,60 | 3,75 [ 5,50 { 13,00
1 0,10 0,40} 0,80 | 1,23 | 1,68 | 2,62 | 3,55 | 4,55 | 6,50 | 9,40 | 19,40
§=05 2 0,10 | 0,40 | 0,78 | 1,20 | 1,60 | 2,30 | 3,15 | 4,10 | 5,85 | 8,60 | 18,50
M, [ —7A 3 0,10 | 0,40 | 0,77 | 1,17 | 1,55 | 2,30 | 3,10 | 3,90 { 5,55 | 8,13 | 18,00
4 0,10 | 0,40 | 0,75 1,13 | 1,55 | 2,30 | 3,05 | 3,80 | 5,30 | 7,60 | 17,50
5 0,10 | 0,40 | 0,751 1,10 | 1,55 | 2,30 | 3,00 | 3,80 | 5,30 | 7,60 | 17,00
6 0,10 | 0,40 | 0,75 1,10 | 1,50 | 2,30 | 3,00 | 3,80 | 5,30 | 7,60 | 16,50
7 0,10 | 0,40 | 0,75 1,10 | 1,40 | 2,30 | 3,00 | 3,80 | 5,30 | 7,60 | 16,00

O6o3nauenus, npunamoie ¢ mabauye XK.5:

_ Ml_’i~5=&
mef,l‘n—IVWc’ Ml
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MPUITOXEHUE U

(pexomendyemoe)

KODOPUIMEHT c,, JUI PACIETA HA YCTOMYUBOCTD CXKATBHIX CTEPXHEN
TOHKOCTEHHOI'O OTKPBITOI'O CEYEHUA

WM.1 Kospduument ¢, npu THNaX CEYEHHUI,
npuseneHHbIX B Tabnuue WM.1, BeIYUCALIOT 1O
dopmyre

2

Crmax = ’ (I/Il)
1+53+J(1 - 8B)? +1§(oz—e—*)2
n h
me §=4p/n
B =1+2B/p)e/h); n.2)

w=8w+0,1561,A2 /(Ah?);

a=a/h — OTHOWIEHUE PACCTOAHHUA a,

MeXIy HEHTPOM TSXECTH M
LIEHTPOM uU3ruba ceyeHHs K
BBICOTE ceuyeHMs h;

e.=M /N — S3KCLUEHTPUCHUTET NPUIOKEHUS
CXXUMAIOLLEN CHIIbl OTHOCHTEIb-
HO OCU X — X, IPUHUMAEMBI CO
cBOMM 3HakoM (B Tabnuue H.1
[IOKa3aH CO 3HAKOM <«IUTIOC»).

B dopmynax (M.2) obo3HaueHo:

p=(,+1,)/(AR*) +o’;

B — ko3bduuMeHT, TPUHUMAEMBII
no tabnuue H.1;
w=1I,/(I,h*) — 3necs I, — CeKTOpHATBHBII MO-
MEHT MHEPUUH CeYCHHUS,;
[, =¢Z b t} — MOMEHT MHEPIIMH CEYEHUS TIPH
CBOOOIHOM KpY4YeHUH (31€Ch € —
KO3 UUMEHT, IPUHUMAEMBII
no tabmaue M.1; b, u f, — mu-
pHHA U TOMIUHA JIUCTOB, 00-
pasylolIMx ceyeHHWe, BKIIIOYast
CTEHKY, COOTBETCTBEHHO).
®opmynel s OTIpeAeNieHIs o, €, 0 ¥ B U ux
3HAYEHUsT pUBeaeHB! B Tabmuue U.1.

[Ipn pacuere crepxHs [1-obpasHoro ceyeHus
Ha LeHTpaibHoe cxatue B ¢opmyne (M.1) npu-
HuMaT B=1ue = 0.

N.2 KoadduuueHT ¢, ,, MpU pacuere Ha yc-
TONYUBOCTb CTEPXKHSI LIBEJIEPHOTO CEYEHUS BbI-
yucnsoT no ¢opmyne (B.1) npu 3HayeHusX € =
=0,37 u B = 0; npu o1oM npunumaor (L, > I,
pucyHok U.1):

d=4(p-2va) /1

I, = #°[0,167(n =30’y = Ly /(W] ¢ 3
a=a,/h=4x1+3ny)/(1+6ny),

0,5t
1, [0.667w(’= x) + 025w’ x)=
—x(0,125 — x2) + a;
n=>/hw=1t/t;x=n2y/(1+My);
=3y /(1 +6ny);n, =n—o
Benuuunsl y, p, 0, /, ONpeAeNsIoT no Gpopmy-

nam (M.1), (M.2), npunumas I u o cornacHo ¢op-
mynam (A.3).

rone v =

Pucynox H.1 — CxeMa HIBEJUIEPHOTO CeYeHMs

.3 Pacyer Ha yCTOWYMBOCTb BHELIEHTPEHHO
CXKATBIX 3/IEMEHTOB ABYTABPOBOIO CEYEHHUS C IBY-
MSI OCSIMM CUMMETPUU, HENPEPHIBHO MOAKPETUIEH-
HBIX BIOJIb ONHOM U3 MONOK (pUCYyHOK W.2), BbI-
MOJIHAIOT 1o popmynam (6) u (7), B KOTOPBIX KO-
3Q@ULHMEHT ¢, ONPENENsIOT No hopmye

I+ L /1, +a /9,87
- 1+4[(i,f+1'f,)/h2 +ex/h]. (14

max

Pucynox H.2 — Cxema ceyeHHUs 3JIeMEHTa, HOAKpell-
JIEHHOTO BAOJb MOSIKU
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KoadpuuneHT o ompeaensior no ¢popmyne
(M.4) npunoxenuss M.

IMpu onpeneneHuu o 3HaYeHUe / s IPUHMMAIOT
PaBHbBIM PACCTOSIHMIO MEXIY CEYEHUSIMU DIEMEH~
Ta, 3aKPEIUICHHBIMU OT MOBOPOTa OTHOCUTEJLHO
MPOAOJbHONU OCU (pacCTOSIHUE MeXAy y3JiaMu
KpEIUIeHUs1 CBSI3eil, pacnopoK U T.II.).

Ta6nuua N1 — Kodhpuunenrs o, €, o,

Oxkcuentpucurer e, = M, /N B dopmyne (U.4)
CYUTACTCS IMOJIOKUTENIBHBIM, €CJIM TOYKA NPUI0-
XEeHMS CWIbl CMENIEHA B CTOPOHY CBODOIHOI Moj-
KH; 115 LEHTPAIbHO-CXAThIX JIEMEHTOB e, = .

ITpu ompeneneHny e, 3a PACYETHBIA MOMEHT
M npyHUMaIOT HauGOMbILKMIA MOMEHT B TIpeaenax
pPacyeTHOI ITMHBL lef 3JIEMEHTA.

Tun ceyenus w 3 o B
0,25 0,43 0 0
A
=Y
X <
A
=)
11, Ll — Ik ITo popmyne
I 0,42 T Lh M.12)
npuaoxeHus M
hy
0 0,40 " To xe
3+2n 43 +
6+m) Q+m6+m)
Ob6ozHavenus, npunameie ¢ matauye H.1:
I, u I, — MOMEHTBI UHEPLIMH COOTBETCTBEHHO 6O/IbLIErO U MEHBILUEIO NOACOB OTHOCUTEILHO OCU CUMMETPUM CeYeHHs y—y,
n = b/h
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TIPUJIOXEHME K
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(pexomendyemoe)
KOSOPUUMEHTHI 114 PACYETA HA ITPOYHOCTDh S3JIEMEHTOB
CTAJIBHBIX KOHCTPYKIIMHA
Tab6auua K1 — Koaduumuents 115 pacyera 31eMEHTOB C yYeTOM Pa3BHTHA MAACTHYECKHX AedopMarmii
Haubonpuiue
A 3HayeHUst Kod3HULHUEHTOB
Tun CxeMa ceueHUH =L
ceyeHus A, c c n npu
X y My = Qb
1 y y 0,25 1,19
_‘_( 4 I
| 0,5 1,12
X — 4+ — x x__ —x
A | 1,0 1,07 1,47 1,5
A, ——
| p 4 J y 2,0 1,04
2 1y 4 0,5 1,40
= — 1,0 1,28 1,47 2,0
a - — 2,0 1,18
| 0,54,
y
3 y 0,25 1,19 1,07
‘ /A/
] 0,5 1,12 1,12
AT 1,0 1,07 1,19 1,5
/ I bl 3 b 9
0,54 ’ ~ 2,0 1,04 1,26
y A
y
4 1”4 0,5 1,40 112
x * 1,0 1,28 1,20 2,0
' 2,0 1,18 1,31
| A,
0254, 'y
6
5 a — 1,47 1,47 a) 2,0
% Y 6) 3.0
X —_X X — —_—X
y y
6 4 |7 0,25 1,04
. | ll I - 0,5 1,07
| \0,5,4 1,0 1,47 1,12 3,0
0,54, [ v
y 2,0 1,19
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Oxonuanue mabauuot K 1

Haubonpiune
A 3Ha4YeHUA KO3(PPUUMUEHTOB
Tun CxeMa cevyeHHit =z
ceyeHuUs A, c c n TpH
X M M) = 01)
7 y — 1,26 1,26 1,5
x — X
y
a 40
8 X X — 1,60 1,47 a) 3,0
o _ 6) 1,0
x— — X
AN 4, —:L|
X — W — X “
X — —_—X
)
o
. a Y Af | y 0,5 1,07
X ‘,—j:ﬁ»x E‘jd‘ X 1,0 1,60 1,12 a) 3,0
6) 1,0
Iy 0,54, | y
2,0 1,19

D Tpn M, # 0 npunuMaioT 7 = 1,5, 3a MCKIIOYeHUEM CeveHHs TUMa 5, a, JUIst KOTOpOro 7 = 2, M Tuma 5, 6, 13 KOTOpOro
n=3

[IpumMeyaHusd

| Ipyu onpeneneHny K03QPUUHEHTOB LISl MPOMEXYTOUHBIX 3HAUCHUH A/, NONYCKAeTCst IMHEHHAS MHTEPIONSALMS

2 3HayeHue K03 OULMEHTOB C,, ¢, IPUHUMAIOT He Gonee 1,15Yp rae v, —K03(POULIMEHT HAIEXXHOCTH MO HArpy3ke, ornpele-

JIACMBIN KaK OTHOLIEHHME PaCyeTHOTO 3HAYeHMs SKBUBAJIECHTHOMR (110 3HAYeHUIO M3TUBAIOUIETO MOMEHTA) HArpy3KM K HOPMATMB-
HOMY
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NPUIIOXEHHUE JI

(pexomendyemoe)

METOJIUKA ITOIEOPA MUHUMAJBHBIX CEYEHUI U3TUBAEMBIX DJIEMEHTOB

JI.1 OBIUME ITOJIOKEHUSA

JI.1.1 MeTonuka mo3BOJISET YCTAHOBUTDH pas-
Mepbl MUHUMAJIbHBIX 10 TUIOLLAAY CeYeHUN Lap-
HUPHO OMEPThIX 6aNOK, HATPYXKEHHBIX B MJIOCKO-
CTU CTEHKHU M MMEIOILMX CBapHOE IBYTaBPOBOE Ce-
YeHUe C ABYMS OCSIMU CUMMETPUU C YCTONYMBOIA,
rubkoi unu nepopyMpoOBaHHON CTEHKOMd, a Tak-
Xe onpelenuTbh Haubomnee 3HQPeKTUBHOE COMpPO-
TUBJICHWE CTAJIM.

JI.1.2 YeroitunBoCTh 6aoK 06eCIeYrBaIOT BhI-
nojaHeHueM TpeboBanuil 9.4.4—9.4.6.

JI.1.3 [Inqa noabopa MIUHHUMaNbHOTO CeYeHUA
GaNKy pacYeTHBIMK pa3MepaMU U [1apaMeTpaMu siB-
JISOTCS:

| — nponer 6anku;
M — pacyerHbIit usrubapUMil MOMEHT B
banke;

n — T1apameTp, ONpeaesIoIUi MpeaeTbHbIA
nporu6 (f, = [ / n) ¥ NpuHUMACMBIH
cornacHo CHull 2.01.07 (pazzen 10);

p — TmapameTp, paBHbIil 9,6 — mpu paBHO-
MEpHO paclpeneneHHo Harpy3ke, 12 —
IIpU COCPEOTOUYEHHOM HArpy3Ke B ce-
penuHe nponera, 10 — B ocTaldbHBIX
ciyyasx;

Y — KO3((ULMEHT HalEXXHOCTH 10 HArpy3-
Ke, OMpelesisieMblii KaK OTHOUICHUE
pacyeTHOrO 3Ha4YeHUsI IKBUBAIEHTHOM
(Mo 3HAYEHUIO0 U3rubaloNIero MOMEH-
Ta) Harpy3kd K HOpMAaTHBHOMY;

B — IM/(Ev.); w=1/B;0=n[py) —
BEJIMYMHBI, UCITONB3YEMBIC B PACYUETHBIX
dopmynax.

JI.1.4 [1ns1 MpUHSATOrO ¢ y4ETOM ACHCTBYIOLIUX
COPTAMEHTOB MWHUMAJILHOTO CEYeHUs OalKH, a
TAKXKE C y4eTOM TpeOOBaHMU M OrpaHUYEHUI,
NpeaAbsABIASEMBIX K MPOEKTY B KaXNOM KOHKPET-
HOM cJiydae, BbINOJHSIOT MPOBEPKY OaKu cornac-
HO TpeOoBaHMsM pasfena 9 (g 6anok ¢ ycToii-
YUBOU CTEHKOW) WM HACTOSIIErO TPUIOXEHHUS
(s 6anok ¢ rMOKOIl CTEHKOI).

J1.2 BAJIKM M3 O{HOPOJHOT'O MATEPHAJIA
C YCTOMYNBOW CTEHKOM

JI.2.1 Pa3Mepnb! ceuyeHW ABYTaBPOBBIX OaloK
1-ro knacca onpeaensioT 1o ¢GopMyiIam:

t,=0,367B; h, = 5,5tv/ |y ;
1= 1,661,; b= 0,302h,, (L)

rae v=,/E/R,.

OpdekTuBHOE 3HAYeHME PACYETHOTO COIPO-
TUBJNICHUS CTAIU Ry of OTIPENESIOT 110 ¢opmyne

E 1

T a2

JI.2.2 Pa3mephl CeyeHHU NBYTaBPOBBIX OaloK
2-ro KJracca NMpY OTPaHMYEHHBIX IUIACTHYECKUX

Jedopmanusx €(l < € £5) omnpenensior mo gop-
MyJliaMm:

t, =1, 263/\3/(»[2&“; h, = qutwv/\/z;
(1.3)

tf = 0,7ltw‘¢xuwal /X'uf’ bf = 1’42hw1’Xufal /X“w,

mew, =1+1/3g2+08(x/R)*(1—-1/g%;
o, = 0,25Cw, — 2).
ITapametp € ompeaensior no gpopmynam:
u1g 6anoK U3 OMHOPOAHOM CTau

£=0,29/,0,0833 - (¢, - D(ay +0,167), (J1.4)
rae ¢, — KO3ODUUMEHT, OnpeneaseMblii
no popmynam (70) U U3MEHAIO-
muics B npegenax 1 < ¢ <c;

Uig 6UcTaabpHBIX 6aTOK
t=1+(1,3— O,2aj)(cl, -, JL5)

rae ¢, — KO3(Q@ULMEHT, ompenessieMbli
no opmynam:

clr = Mx/ (u/xn Rywyc) W ¢, = Br S (H6)

U U3MEHSIOWHUICA B Npeaenax

1< Clr < cxr;

3pech B, U ¢, — KO3(DOUIMEHTHI, ONipenessieMble
cornacHo 9.2.8.

Jnst 6ok xopobuaroro ceyeHus koabduum-
€HTHI ¢, U ¢;, B dopmynax (J1.4) u (J1.5) coorset-
CTBEHHO yMHOXaloT Ha (,5.

B dopmynax (JI.3) 3HaueHue A, ONpenensior
B 3aBMCHMOCTH OoT § 1o Tabauue JI.1, a 3HaueHue
Ay — 10 hopmysie (80). B tabnuue JI.1 v dopmy-
nax (JI.3) cpemnee KacareJbHOE HANpSXEHHE T
TIPUHUMAIOT PaBHbIM T = ( /A4, a napameTp § —
o dopmynam (J1.4) — (J1.6).
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Taonanuua J.1

/R Mpenenbhble 3HAYEHUA A, PU E, PABHOM
T, s
1,0 1.5 2,0 2,5 3,0 3,5 4.0 4,5 5,0
0 5,50 4,00 3,42 3,00 2,72 2,52 2,37 2,27 2,20
0,5 4,50 3,70 3,13 2,75 2,51 2,35 2,26 2,20 2,20
0,6 4,25 3,52 2,98 2,64 2,42 2,28 2,20 2,20 2,20
0,7 4,00 3,34 2,84 2,53 2,34 2,20 2,20 2,20 2,20
0,8 3,75 3,04 2,62 2,37 2,26 2,20 2,20 2,20 2,20
0,9 3,50 2,73 2,39 2,20 2,20 2,20 2,20 2,20 2,20
3naueHuss M u Q ONMpeAeNsIOT B OMHOM ceye- JI.2.6 115 Ganok 2-1o ¥ 3-ro KJIacCOB MpHU 0f1-
HUM OGaIKu. HOBpPEMEHHOM JeiicTBUYU B ceueHut M u Q B op-
Db deKTUBHOE 3HAYEHHE PACUETHOIO COMpO- mynax (J1.3), (J1.7) — (JI.9) B nepBoM mnpuGu-
THBJICHNA CTanH R, - ONpenessior no gopmyie XEeHUU HpUHUMAIOT T = (), B MOCTERYIOIHUX NPU-
6mmxenusx 1= 0/ (t h,).
0,65 .| M3
Ry = =22 g (e - ), (L7 113 BUCTAIbHBIE BATKH
e v C YCTOMYMBOI CTEHKOM

rne = (1,80, ~0,8) /(w Yay).

JI.2.3 [Ipu HamyUK 30HBI YUCTOrO U3rKda pas-
Mepb! ceyeHui 6anok 2-ro Kiacca u 3(p@deKTUBHOE
3HAYEHHUE PACYETHOTO COMPOTUBIICHUS CTAIH OIIpe-
aensior 1o ¢opmynam (JI1.3) u (JI.7) cooTBeTCTBEH-
HO IPY MOACTAHOBKE B HUX 3HayeHud g = 1,42.

JI.2.4 Pazmepnl ceyeHMIi IBYTaBpPOBBIX GaIoOK
3-ro knacca (npu X, = 2,2; A, = 0,3) onpene-
JSI0T 110 popMyJiaMm:

t, =0,745B / Yo, ; b, = 2,2t,v / A
t; =1,921,Jo; b, = 0,525k, Jo,, (J1.8)

e o, = 1 + 0,8(1/R)%;

a, = 0,250, — 2).

SddexTUBHOE 3HaYEHUE PACUETHOrO COMPO-
TUBJIEHUsE CTanu R, onpenesisiior no gopmyne

0,775E [ n
R =2l 10% 4122
yef " 3(\4:6) , (J1.9)

rie n, = (1,80, = 0,8) /(w Yo, ).

JI.2.5 Tlpu BbIGOpE CTald pacyeTHOE COIpPO-
TUBJIEHUE Ry TIPMHUMAIOT OJIU3KUM K Ry’ef, BBI-
yucneHHoMy 1o Gopmynam (J1.2), (J1.7) u (J1.9);

TpU 3TOM BBIMOJIHSAIOT yCI0BUe R, < Ry o
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JI.3.1 Pasmepbl ceyeHuit OMCTaIbHBIX IBYTaB-
POBBIX GaJIOK 2-ro Kjacca ¢ yCTOMYUBOU CTEHKOMH
npu Ryf/R.jw = r OTIpeRENoT Mo ¢opmyiam:

t, =1,26B /Q/mjuw; By = RtV / Y
t/ = tw \‘}"uwa:i\/;; bf = hw\la3 /(qu‘/;); (Hlo)

e o, = 2r — 1+ 1/(3) + 0,8(t /R )* (1—1/r);
(l3 = 0,25 (3033/" s 2):

B dopmynax (J1.10) 3HayeHue A, onpenens-
10T o Tabnuue JI.1 B 3aBUCKMOCTH OT IapaMeTpa
g, onpenensemoro o dopmyne (J1.5).

BddekTHBHOE 3HAYEHHE PACYETHOI'O COMpO-
TUBJIEHHs CTanu CTeHKu R, . ONpejensior no
dopmyne

0563E (713\}3 qu )2
Ve ye °’

R

yw,ef = (JL.11)

rae n; = (1,8w,/r — 0,8)/(0)3%/(»—3) .
I1pu BbIGOpE CTATHM BBIIIOJHSIOT YCIOBUE Ryw <

SRywef‘

TIpu onHOBpEMEHHOM NeiiCTBUM B ceyeHnn M
U Q y4uTHIBAIOT nosioxenus JI.2.6.



J1.4 BAJIKM C THBKOM CTEHKOM

JI.4.1 PazpesHble Ganku ¢ TUOKOit CTEHKOM
CUMMETPUUYHOIO ABYTABPOBOIO CEUYCHMS, HECYLILE
CTaTUYECKYIO HarpysKy ¥ uarubaemble B IIOCKO-
CTU CTEHKHM, KaK ITpaBWIO, MPUMEHSIOT TIPU Ha-
IPy3Ke€, SKBUBAIEHTHON DPaBHOMEpPHO pacIpere-
nenHon no 50 xH/M, ¥ MPoeKTUPYIOT U3 CTaIM C
npenesioM TekydyecT 10 345 H/mm2,

JI.4.2 YcToityuBoCcTb 60K ¢ THOKOH CTeH-
Kot obecnieunBaloT NMOO BHITOTHEHHEM Tpebo-
BaHu# 5.18,a, 1n0O 3aKperniaeHUEM CXaTOro Io-
sca, IpU KOTOPOM YCJIOBHAas I'MOKOCTh nosca

Ay =y /bs)JR,/E e mpesbumaer 0,21 (rne
bf—— LIMpPUHA CXXATOTO T0sca).

JI.4.3 OTHOmEHUE WIUPHUHBl CBECA CXATOro
nosica K €ro TOJIUHE TPUHHUMAaT He Oonee

0,38JE/R,.

JI.4.4 OTHOWIEHKE TUIOILANE ceueHuit mosica 1
CTEHKH O = Af /(th) He NOJKHO MpEeBBILIATH ITpe-
AENbHBIX 3HAYEHUH Ol , ONIPENE/SIEMBIX 11O opMmyrie

10
oy = 73_(1,34—412Ry/E). (1.12)

w

JI.4.5 Y4acToK CTeHKH OalKU Hall OIIOPOH YK~
PEIUISIOT JBYCTOPOHHUM OTIOPHBIM PeBPOM XKecT-
KOCTH 4 PACCYMTHIBAIOT €0 COIJIACHO TpeOOBaHU -
aMm 9.5.13.

Ha paccrossHuu He MeHee IUMPDHUHBI pebpa U
He Gonee 1,3//E /R, oT onopHoro pebpa ycra-
HAaBNMBAIOT JONOJHUTENbHOE ABYCTOPOHHEE pe6-
PO XECTKOCTH pasmepoM coracHo J1.4.9.

JI.4.6 MecTHOe HanpsDKeHHe G, B CTEHKe 6ai-
Ku, onpenensieMoe o ¢opmyie (37), OJKHO OBITH
He Gonee O,75Ry, MpU 3TOM 3HAYEHHE lef BBIYMC-
asot no dopmyne (39).

J1.4.7 Ilpu onpeneneHuy nporuba O0anoK Mo-
MEHT HHEPLIMH MONEePeYHOro ceyeHus bpyrro ba-
KH YMEHBUIAIOT YMHOXEHHMEM Ha Ko3(hoduumeHnt
o=1,2—0,033X, s 6ajok c pebpamu B poie-

CII 53-102-2004

Te 1 Ha Koaddbuumnent o= 1,2 —0,033X, —h/I1—
Ui 6anok 6e3 pebep B mpoJieTe.

JL.4.8 TTpoyHOCTb paspe3HbIX 6aNoK CUMMETPUY -
HOTO JBYTABPOBOIQ CEYEHUsl, HECYIIUX CTaTUYeC-
KYI0 HarpysKky, U3rH6aeMbiX B TUTOCKOCTH CTEHKH,
YKPETIIeHHO’ TONBKO ToNepeyHbiMu pedpamMu xe-
cTkocti (pucyHok JI.1), ¢ ycnoBHO# TMOKOCTBIO
CTeHKHU 6 < X, < 13 mposepsiioT 1o dopmyre

(M/M)*+(Q/0)* <1, (L.13)

rie M v Q — 3HayeHUsA MOMEHTA U IOINEePeyHOr
CHUJIBI B PACCMATPUBAEMOM CEUEHUHU
6asiku;
M, — npenenpHOe 3Ha4YE€HUE MOMEHTA,
BHIUKCIsEMOE 110 ¢hopMmyIe

M, = Ryycth2[Af/(th)+(O,85/ x,)(—=1/x,)1 (1.14)

Q, — TPENENBHOE 3HAYEHME TIONEPEIHOM
CUJIBI, BhlYMCHgeMoe 1o hopmyie

0,=Ry [z, /R +3,3Bu(1—1,/R)/(1+p2)]. (J1.15)

B ¢opmynax (JI.14) u (JI.15) o6o3HaU€HO:
tu h — TONIMHA U BHICOTA CTEHKH COOT-
BETCTBCHHO;
Af — IUIOHIaZlb CeYeHHUs Tosica OanKu;
T, W — KPHTUYECKOE HarpsiKEHNE U OTHO-
LIEHUE Pa3MEPOB OTCEKOB CTEHKH
COOTBETCTBEHHO, OIMpeIeiseMble
cornacHo 9.5.3;
f — ko3dduLKEHT, BBIYUCIAAEMBIN IO

dopmyne
B=0,1+3a>0,15. (1.16)
3nece o = 8W_. (W +a%)/(th*a®) <0,1;
W, .. — MMHMMAJbHBI MOMEHT CONPOTHB-

JIEHUS TAaBPOBOTO CEYCHMSI, COCTO-
Al1ero U3 cxXaToro nosica 6ankd u
MPUMBIKAIOLLEr0 K HEMY Yy4yacTKa
CTEHKH BBICOTOM O,SI,IE /R, (or-
HOCHTEIbHO COOCTBEHHOM OCH TaB-
pa, napauie/IbHON nosicy 6anku);

a — uar pe6ep XKeCTKOCTH.

—’I 1—1

1

]

Pucynox JI.1 — Cxema 6anKy ¢ rM6KOM CTEHKOM
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JI.4.9 Tlonepeunsle pe6Gpa XeCTKOCTH, ceue-
HUE KOTOPBIX NPHHUMAIOT HE MEHEE YKa3aHHLIX B
J1.4.8, paccuuThIBAIOT HA YCTOMYMBOCTh KaK CTEp-
XKHH, cxaTble cuioi N, onpenensemoit no ¢op-
Myne

N=33 Ry thu(l — 1,/ R) /(1 +p?), (OL.17)

rae Bce 0603HaYeHHUSI MpuHUMaIOT 1o J1.4.8.

3uayenve N NpHHKUMAIOT PaBHbIM He MeHee
3HAYEHUs COCPENOTOUEHHOM HArPY3KH, pacroio-
JXKEHHOM Hal peOpoM.

PacueTHYIO IUIMHY CTepKHS MPMHUMAIOT PaB-
HOW I = h (1 — B), Ho He meHee 0,7A.

CI/IMMCTle‘IHOC JIBYCTOpOHHEE pedpo pacCUUThbI-
BalOT HA UEHTPAIBLHOE CXaTue, OJIHOCTOPOHHEEe —
Ha BHELCHTPEHHOE CXAaTHE ¢ IKCUEHTPUCHUTETOM,
PaBHLEIM pacCTOSHMIO OT OCH CTEHKM JO LIEHTpa
TSKECTH PACHYETHOTO CEYEHUS CTEPXKHS.

B pacueTHoe ceyeHue CTepXHs BKIIIOYAIOT CE-
yeHUe pebpa XXeCTKOCTH U MOJIOCH CTEHKHU UIMpPH-
Hoit 0,65/E/ R, ¢ Kaxnoi cTopoHs! pedpa.

J1.4.10 Pazmeps! ceueHuii ABYTaBPOBLIX OANIOK
¢ ruOKOI CTeHKOU ¢ peOpaMu, YIOBJIETBOPSIOLIME
yciaosuto (J1.14), onpenensiot no popmynam:

t,= (0,19 + 29R / B)B; h, = 1%, v/Y;

b= 0,76h, /%, ; ;= 1,k , (LI8)

rme A, = 12,9 — 2060 R /E.
AdexTiBHO® 3HAYEHHE PACYETHOTO CONPO-
TUBJEHHS CTAIN R, - ONIPENENAIOT NO popmyne

R LO6E 1

y.ef T Y. _ﬁ‘)—z (JL.19)

C uenbio ynosnerBopeHus yciosus (JI.15) nmpu
HEeOOXONMMOCTH YBETMYMBAIOT KOJMYECTBO pebep
KECTKOCTH WM TOJIUHY CTEHKH B OTCeKax Oan-
KH, PACIIOJIOXKEHHBIX Y OIOp.

I'Ipu BbIOOpE CTAU BBHITIOJHSIOT YCJIOBUE Ig <

}JIf 4.11 B 6anxax o JI.4.1 ¢ ycroBHO# ruokoc-
ThIO cTeHKu 7 <A, < 10 npu eficTBUYM paBHOMED-
HO paciipeaesIeHHON Harpy3Ky Wik [IpU YKUCJIE CO-
CpellOTOYEHHEBIX OAMHAKOBBIX HArPy30K B MPOJIETE
5 u OoJiee, pacITOIOXEHHBIX Ha PaBHBIX PacCTOsI-
HHUSAX ApYr OT Ipyra X OT OMNOp, AOTYCKAeTCsS He
VKPETUIATL CTEHKY B ITpOJIeTe onepeyHbIMU ped-
paMmu o pucyHky JI.1, npu 3ToM Harpyska I0JK-
Ha OBbITh IPUJIOKEHA CHMMETPUYHO OTHOCUTENLHO
IJIOCKOCTY CTEHKHU.

IIpoyHOCTb TaKUX GaJIOK NPOBEPSIOT 10 Gop-
Myne
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Ar 1,4 1
M < Ryl + 220 -0B, (1)

rae 6 — Ko3h(pUHUUEHT, YYMTHIBAIOUIUI BIUA-
HMUE MOMepPevyHOil CUJIBI HA HECYLLYo
CrIOCOOHOCTh OanKu M ornpeacaseMblil
no ¢dopmyne

§=1—564h/ (A,D.

pu s10M NpuHUMAIOT £, = (2 — 3) 1, 1 0,025<
< A h/(A,D<0,04.

JI 4. 12 BoicoTy CTEHKM ABYTaBpOBBIX Ganok
MMWHHUMAJIBLHOTO CEYEHUsA ¢ r'MOKoil CTeHKO# Ge3
pebep OnpenensiioT U3 YCIOBUS

[ hy 33 _
l+0,l98hw 26, Se( ) ]

0, (121
rme n = 0,72 — h, /I + 0,13l/h,.

BddekTHBHOE 3HaYEHHE PacYeTHOro COMpo-
THBECHUS CTUU R onpenensiior no popmyne

E 1200
R, = ” l———( )l2 (1.22)

JU1g 6a10K MMHUMAJIBHOTO CEYEHHUS U3 CTAIM ¢
JPYTUM Pacy€THHIM CONPOTUBJICHUEM Ry (Ry < Ry d)
BLICOTY CTEHKM OQJIKM ONpPEIEIISIIOT U3 YCIIOBUS

4,52v 3

hyys 0198"w =0.
()+ (= (w—) (1.23)

Pasmepn! AByTaBpPOBBIX 6aIOK MUHUMAJILHOTO
CeyeHMs ¢ ruOKol cTeHKOU 6e3 pebep ompenens-
10T 1o popMmysiam:

w =01k, v, /vty = 3,631, o
.24
b, =0,276h, Jor;, U124

rae o, = 0,025 I/h,,

JI.5 BAJIKM C IEP®OPHPOBAHHOM CTEHKOM

JI.5.1 Banku ¢ mepdOpUPOBaHHON CTEHKOM
TIPOEKTUPYIOT U3 ITPOKATHBIX XBYTaBPOBbLIX 6alloK,
KaK OpaBUJIO, U3 CTAIH C TNIPEAeSIOM TeKY4YeCTH JI0
440 H/mMm2,

CBapHble COEIUHEHUS CTEHOK BHIMOJIHSAIOT
CTHIKOBBIM 1IBOM C ITOJHBIM TIPOBapOM.

JI.5.2 PacyeT Ha MpPOYHOCTH Oanox, uarubae-
MBIX B IUTOCKOCTH CTEHKU (pUCYHOK J1.2),

BBIIIOJIHSAIOT 1O hopMynaMm:

M _  Qa .
_I'V— 4VVI max yie: (ﬂ25)

X



M Qa

—E+——=< :

WX & 4I'Vl,mm yyc, (H-26)
Qs
t;h] < Ry, (J1.27)

rae M — wu3ruarommii MOMEHT B ceye-

HUUY Gayku;

Q — nomnepeyHas CUJIa B CEYEHHU
6asKu;

0, — TO Xe, Ha paccToAHUM (¢ + 5 —
— 0,52) ot omopsl (pUCYHOK
J1.2);

W, — MOMEHT COTIPOTUBJICHUS ceye-
HUSA OaJKU C OTBEPCTUEM OT-
HOCHUTEJIBHO OCH X — X;

— HauOOJBIUMIA M HAaMMEHBLIUI
MOMEHTBI CONPOTUBJICHUS TaB-
POBOTO CeYyeHU;

tE=d/h

W, oo W,

,max’ I,min

JI.5.3 PacueT Ha yCTOMYMBOCTH GaNOK BBIMTON-
HSIIOT COIVIacHO TpeGoBaHUsAM 9.4.1; IpU 3TOM reo-

CII 53-102-2004

METPUYECKUE XaPAKTEPUCTUKU BBIYUCIAIOT IUIS
CEYEeHMs C OTBEPCTUEM.

YCTOHYMBOCTE GaJIOK CYUTAIOT 00eCeYeHHOM,
€CJIN BBINOJIHAIOTCA TpeboBanus 9.4.4 u 9.4.5.

JI.5.4 B onOpHEBIX CEYEHUSIX CTEHKY OaJIOK NMpHU
h e// t > 40 ykpemnsaoT pedpaMu XECTKOCTH U pac-
CUMTBIBAIOT COMTACHO TpeGoBaHusAM 9.5.13; mpu
3TOM Yy OINOPHOTO CeYEHHMsI IIPUHUMAIOT ¢ =250 MM
(pucyHok JI.2).

JI.5.5 B ceyeHumsax 6aKu mpy OTHOLIEHUU A ef/ t>
>2,5JE/R, vnu npu HEBBHIMONTHEHUU TpeOOBa-
HUit 9.2.2 ycTaHaBIMBAIOT pebpa XECTKOCTH B CO-
OTBETCTBUM C TpeboBaHUsIMHU 9.5.9.

CocpenoToyeHHbIE TPY3bl pacroiaraloT TOMb-
KO B ceyeHUsix 6anku, He ocnabNeHHbIX OTBEPCTH~
AMH.

BbicoTa CTEHKM CXAaTOro TaBPOBOTO CEYEHMS
IOJXHa YNOBJIETBOPSTh TPeGOBaHUAM TabiuubI 8,
B dopmysne (6) Kotopoit mpuHumalor ) = 1,4.

JI.5.6 Tlpu onpeaeneHuu mporuba 6anok c
OTHOLUeHHUEM [/ /he/z 12 (rne /| — nponer 6anku)
MOMEHT MHEPUMM ceYeHHs GaJIKu C OTBEPCTHEM
YMHOXaT Ha Koot duuument 0,95.

Xy

d
h

0,54 = 0,5d
|

=
0,5k

—

=

{
s '

Pucynox JI.2 — Cxema yyactka 6anky ¢ nepgoprupoBaHHOH CTEHKOI
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OPUIIOXEHUE M

(pexomendyemoe)

KO3POUIMEHT YCTOMYUBOCTH ITPU U3TUBE ¢,

M.1 Koaddunuuent @, 11si pacuera Ha yCToii-
4YMBOCTb M3rUOAeMbIX 3JIEMEHTOB IBYTaBPOBOTIO,
TaBpPOBOI'O M BEACPHOIO CEYEHUI onpenensior
B 3aBUCUMOCTHM OT PACCTAaHOBKH CBsi3eif, packperr-
JSIIOLIMX CXKATBINA MOSIC, BUAA HArPy3KH ¥ MECTa ee
npunoxenus. [lpu 3Tom nipeanonaraercs, YTo Ha-
Ipy3Ka LeRCTBYET B IUIOCKOCTH Hauboblueil xec-
TKOCTH (1, > Iy), a ONOpHBIE CEYCHHS 3aKPEIUICHDI
OT OOKOBBIX CMEILEHHMI U TOBOPOTA.

M.2 [ina Gajku 1 KOHCOJMY JIBYTaBPOBOTO Ce-
YeHMs C IBYMS OCAMH CUMMETPHU KO3 GHLMEHT
¢, TPUHUMAIOT PABHBIM:

npy ¢, < 0,85

9 =9 (M.1)
mpu @, > 0,85

9, =068 +0,21¢g,< 1, M.2)

I1€ 3HaYeHME (¢, BLIYMCILIOT o POPMYNe
I, h, E
—y Ay B
¢ =V ([ef) R, (M.3)

B dopmyne (M.3) 0603Ha4YeHO:
¥y — KO03(hGHUUUEHT, BhIYUCISEMbIN corac-
HO TpeGoBaHusAM M.3;
MMOJIHAs BBICOTA CE€YEHMSI MPOKATHOTO
IBYTaBpa WM PacCTOsTHHUE MEXIy ocs-
MU ITOSICOB (ITAKETOB ITOSICHBIX JIMCTOB)
COCTAaBHOTO ABYTaBpa;
l,; — pacuetHas WiMHa GanKu WM KOHCOIH, Or-
penensieMas CoriacHo TpeboBaHusM 9.4.2.
M.3 3Hauenue koadduuueHta y B popmyne
(M.3) BbiuncnsaoT o dopmyaam Tabauy, (M.1) u
(M.2) B 3aBUCMMOCTH OT KOJIMYCCTBA 3aKPETUICHUI
CXaToro nosica, BUAa Harpy3Ky ¥ MecTa €€ TNpuio-
XEHMs, a TaKkke OT KosddulMeHTa o, paBHOTO;
a) JUIsL [IPOKATHBLIX IBYTaBPOB

2
_ I [ef
oc—l,541y[h R

h —

M.4)

rae I, — MOMEHT UHEPLMHU PU CBOOOIHOM KpY-
YEHWM, OIpeaeisieMblii COrIaCHO MpU-
JloxxeHuo U,
h — nonHas BHICOTA CEYEHUS,

Ta6nauua M1 — Koapduusuent ¥ 111 Banok ABYTABPOBOrO CEYEHHS C JBYMS OCAMH CHMMETPHM

Konuyectso
3aKpenyIeHuit Buj Harpysku B dmiopa M,
cXaToro nosca nponeTe Ha y4acTke lef
B mpoJiere

bes 3akperennit | CocpeoToueH-
Hast

PaBHOMEpHO
pacipenencH-
Has

Ilsa 1 Gonee, ne- |JlioGast
asimuve nponer [/
Ha paBHbIC YacTH o

OnHo B cepeanne | CocpenoroyeH-
Hasi B cepenune

104

Hosic, x Ko3(hhHLMEHT y Npy 3HaYeHUsAX o

KOTOpOMY
Matoysea | 0.1sas40 40 < o < 400
Cxatblit 1,75+ 0,09a |3,3+0,053a—4,5- 105 a?
Pacranyrwit | 5,05 + 0,090 |6,6 +0,05300—4,5- 107 o2
Cxarthrit 1,60 + 0,08c | 3,15+ 0,040t — 2,7 - 10 o2
Pacranyreiit | 3,80 + 0,080 | 5,35 + 0,040 — 2,7 - 10-3 o2
JTio6oit 2,25+ 0,070 | 3,6 + 0,040~ 3,5 105 o2
Joboit 1,75y,




Oxonvanue mabauyst M. 1
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Konnyecrso
3aKpenieHuit | Bup narpysku B Smiopa M Klg:g;a;y KoathhHuMeHT W Npy 3HAYSHUSIX o
cxaroro nosca nponere Ha yYacTke "1 npuroXeHa
B nposete 7 Harpyska | 01 <@<40 40 < a < 400
CocpeoToyeH-
Cxarblit 1,14
Has B YCTBEPTH Pacts . I ’ 6 Owl
| g HYTbIN ,OUY)
] !
HOMEpPH .
E:cBnp(;n:Jf’eﬂo i :> Cxarbiit 1,14y,
B PacrsiHyTeiit 1,30
Has | Ly add!
] !
MpumeyaHue— 36a4cHUE Y| IPUHKMAIOT paBHEIy W IIpH OBYX U 60Jee 3aKpEIUIEHHAX CXKATOro Mosica B NpoJeTe.

Ta6nuua M2 — KoodpuuuenT y 1ist xecTko 3ajeauHbx KOHCOIEH ABYTABPOBOTO CEYeHHs ¢ ABYMSA

OCAMH CUMMETDHH

I KoaddpuumeHT y npu oTCyTCTBUM 3aKpeIUICHUI
Bua warpysku 04C, K KOoTopomy CXaTOTO MOSACA U MPU 3HAYEHUAX O
MPWIOXKEHa Harpyska
4<0<28 28 < a < 100
CocpenoToyeHHast Ha KOHIE KOHCO- Pactanyroit 1,0 + 0,16a 4.0 + 0,05
m Cxatbrit 6,2 + 0,080 7,0 + 0,05c
PaBHOMEepHO pacnpeneneHHas Pacranyrorit 1,420

6) A COCTAaBHBIX ABYTABpOB M3 JIUCTOB CO
CBaApDHBIMHU WU (prKHI/IOHHbIMI/I ITOSACHBIMHA CO-
CAMHCHUAMHU

It at
o =8LL)1+-—),
hb; " bt (M.5)

ra¢ 0003HAYEHO:
IU1sL CBapHbBIX ABYTAaBPOB U3 TPEX JIKMC-
TOB:
Ly IZ — TONLIMHA U LIUPHHA TTosca 6anku;
— PpacCTOsIHME MEXIY OCSIMH ITOSICOB;
a = 0,5k
{ — TOMNLIMHA CTEHKH (f = 1),
IS COCTaBHBIX IBYTaBPOB C (MpUKIUA-
OHHBIMHU TIOSICHBIMU COEAMHEHMUSIMHU:
tf — CyMMapHag TOJIIMHA JIUCTOB nosca U
[OJIKU TOSICHOTO YTOJIKA;
b, — UIKPHHA JIMCTOB MOSICA;
hf — PpacCTOSAHUE MEXIY OCAMM MAKETOB MO~
SICHBIX JIUCTOB;
a — IUMpUHA BEPTUKAJIBHON IOJAKU ITOSIC-
HOTO yroJika 3a BBIYETOM TOJLIUHEI €r0
TIOJIKH;
! — CYMMapHas TONLIMHA CTEHKU ¥ BEpTH-
KAJIbHbIX MOJIOK MOSICHBIX YTOJIKOB.

Ecnu Ha yyacTke 6anku lefamopa M no cBoe-
MY OY€PTaHUIO OTIMYAETCS OT MPHUBEACHHBIX B Ta0-
auue M.1, To Jomyckaercsl 3HaYeHUe \y onpene-
naTh 1o ¢opMyiaMm Ans Haubonee OIM3KOU MO
OYEPTaHHUIO 3MIOPbl M,, B KOTOPYIO MOXET GBITh
BIMcaHa QakTUyecKas 31opa.

B ciyyasx koraa y KOHCOJIM CXATHIH TOAC 3aK-
peIUvieH OT DOKOBOro MepeMelIeHUsI B KOHLE WIH
Mo ee AJMWHEe, 3HAYCHMUE Y IOITyCKaeTCsi MPUHU-
MaTh PaBHBIM:

TIPU COCPEAOTOUYCHHON Harpyske, IpUJIOXKeH-
HON K pacTSHYTOMY IIOSICY HA KOHIIE KOHCOJMH,
vy = 1,75y, rie 3HaYeHUe Y, IPUHMUMAIOT CoIlac-
HO MpUMeYaHHIo K Tabnuue M. 1;

B OCTAJIBHBIX ClIyyasix — Kak JlJisg KOHCONHU Ge3
3aKpEeIUIEHU M.

M.4 1515 pa3pe3Hoil 6anku IByTaBpOBOro ceye-
HUS C OTHOU OCbIO CUMMETpUHU (pUCYHOK M.1) Ko-
s quuMenHT @, onpenensoT no Tabiauue M.3, rie
3HAYEHUS @, ¢, ¥ 1 BBIYMCIIAIT 110 HopMynam:

o =y I, 2hh E

1= Ya7 “53 o
I, 7R, (M.6)

1, 2hh, E

= —y_—’
92=Va . 2R (M.7)

105



CII 53-102-2004

n= 4
T o9

B dopmynax (M.6) — (M.8) 0603HaUEHO:
Y, — KOX(PUUMEHT, BEIYUCIIIEMBIiA 110 (hOpMyTe

v, =(B+VB*+C)D, (M.9)

h — paccTosiHUE MEXIY OCSIMM IOSICOB;

h, n hy — paccTosiHUE OT LIEHTPA TSKECTH Ceve-
HMS 10 OCH COOTBETCTBEHHO Oo0Jiee pa3-
BUTOIO U MEHEE Pa3BUTOrO IOSICOB;

l; — pacyeTHast uTMHA Oanku, onpenessiemMas
corjlacHo Tpe6oBaHusM 9.4.2;

1, u I, — MOMEHTbI MHEPLIMU CEYCHUS 6onee pas-
BHUTOI'O U MEHEE PAa3BHUTOIO IMOSICOB OT-
HOCHUTE/IbHO OCHM CUMMETPUM CeYEHMS
0aJIKh COOTBETCTBEHHO.

bl
y
C— :T
<
X X
-~
t
{N
— ) |
y

Pucynox M.1 — Cxema 1ByTaBpOBOIo CEYEHHUS C OMHOIA
OCbIO CUMMETPHH

Taoanuiua M4 — Koappuunenr B

Ta6nuua M3 — Koabduuuenr ¢,

Cxarblit Koadpduument ¢, Npy 3HaYeHUH ¢,
Tosc

o 0,85 ¢B. 0,85

bonee pas-| ¢, <1 (pl[0,21+0,68(l+1—n)]£1

BUThII (0} 17}
Menee pas-| ¢, 0,68 + 0,21 @, <1
BUTHIA

M.5 3nauenus B, Cu D B dopmyne (M.9) on-
penensior o TabimuaM M.4 u M.S B 3aBucHUMOC-
TH OT KO3 PUIIMEHTOB:

8 =n+ 0,7346; M.10)
u=n+1,145p3; (M.11)

B=(n-1) {o, 47— 0,035(%)[1 . % _0, 072(%)2]};
(M.12)

/
M= (- n)(0,87n+ 0,385 (LR, (M.13)
2

rne 3Ha4YeHUs A, bl, h, I, Ief MPUMHUMAIOT CorJlac-
HO HaCToOsALIEMY NPHJIOXEHUIO, a [, — COrmacHo
nipuioxeHuto H.

KoadpduumeHT o B Tabn. M.5 onpenensior no
dopmyie (M.4).

KoapduiumeHT B npu Harpyske

CxeMma ceyeHMs
¥ MECTO MPWIOXKEHHUS HArpy3ku COCPEROTOYECHHOM paBHOMEPHO BbI3bIBAIOLUEH
B cepeIMHe MpoJeTa pacrnpeaeaeHHOM YHUCThII K3rub
_-l-_ T $ M B
‘ ‘ §—1 p—1 8
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KosdduumreHT B npu Harpyske

CxeMma ceyeHus
¥ MECTO INPUNOXEHHUs HarpysKu COCPENOTOYCHHOM PaBHOMEPHO BBI3BIBaKOLUCH
B CEpeAMHE NpoJeTa pacnpenencHHOMI YUCTHIN U3rnbd
T | 1-96 1- U “B

Tabnuuga M.S — Koapdpuumnents: Cu D

Bua Harpysku

Koadpduunent C npu ceyeHru

JIBYTaBpOBOM (n < 0,9)

Koadppuiument D
TaBpoBoM (n = 1,0)

CocpenoToYeHHas B CepeiiHe MponeTa 0,330n
PaBHOMepHO pacrnipeneneHHas 0,481n
BrisbiBarolast YUCThIl U3rud 0,101n

0,08260 3,265
0,1202cc 2,247
0,0253a 4,315

M.6 Ons nsyraBpoBoro ceyeHus npu 0,9 < n
< 1,0 xo3pdhuLueHT Y, ONpenensoT TMHEHHOM
UHTEPIIOMSILIMEN MEXIY 3HAYEHUSIMU, TIOTYyIEeHHBI~
mu mo dopmyne (M.9) mansa nByraBpoBoro ceue-
Hus ripu » = 0,9 ¥ 414 TaBpOBOTO npu 1 = 1.

J1151 TABPOBOTO CEYEHUS ITPY COCPEIOTOYEHHON
WIM PaBHOMEPHO pacrpelesieHHON Harpyske 1 o <
< 40 xoadpuLeHTsI Y, yMHOXaIOT Ha (0,8 + 0,00400).

B 6ankax ¢ MeHee pa3BUTBIM CXATHIM ITOSICOM
npun>0,7u5< lef/ b, < 25 3navenue koapbu-

LIVEHTa (¢, HEOBXOIUMO YMEHBIUUTh YMHOXEHHEM
Ha (1,025 — 0,015 / ./ b,) ¥ NpyHUMATb [P 3TOM
He Gonee 0,95. 3navenust /,./ b, > 25 B Takux Gai-
Kax He JIOIyCKaloTCH.

M.7 Ins 6anku WBEJUIEPHOTO ceYeHUsT Kod3h-
GbULHENT @, TOMycKaeTcsa npuHMMats @, = 0,7¢,,
Tae @, OMPENENsioT KakK Ui GajoK ABOAKOCHM-
METPHYHOIO ABYTABPOBOTO CEYCHHSA, HCIIONB3YI
bopmyner (M.3), (M.4), tne snauenus I, ]y, 1,
MPUHUMAIOT IS LLIBEJUIEpA.

107



CII 53-102-2004

MPUJIIOXEHHUE H

(pexomerndyemoe)

YCTOMYUBOCTH CTEHOK BAJIOK, YKPEILIEHHBIX ITPOXOJBHBIMHI
N ITPOMEXYTOYHBIMU PEBPAMU XECTKOCTH

H.1 B crenke 6anky¥ CMMMETPUYHOIO 1BYTaB-
pPOBOIo ceueHHus 1-ro Kjacca, yKperuleHHO! KpoMme
MONEPEYHBIX pebep KECTKOCTH OJHUM NMPOAOTBHBIM
pebpoOM XECTKOCTH, PACNO0XEHHBIM Ha paccTos-
HHMUM h| OT pacyeTHo# (CXaToOi) IPaHMLbBI OTCEKa
(pucyHok H.1), 06e miacTUHKHK, Ha KOTOPHIE 3TO
pebpo pasnensierT OTceK, paCCYUTHIBAIOT OTAENBHO:

a) TUIACTMHKY [, pacrofiOXeHHYIO MEXIY CXa-
TBIM T10SICOM U NPOAOJLHBIM pebpoM, — 110 hopMyie

0,50 [+ +y+oy)* +4B21 <1, (H.1)

Ocr.lyc

Cery T
al = ——
roe c 1,
B _ o.cr,l Oocl .
- T
c 0.loc,cr,l
G, Opp T ~— ONpPENENAIOT COTNAacCHO TpehoBa-
HusiM 9.5.2;

o — OMpelesiloT o hopMyaM:

cr,1? oloc,cr, 1

O, Opyer T

npu o, =0

o 476 R
cr,l T 2—"1 /hef Xlz ’ (HZ)

e A = (h /1,)JR, / E;

npu o, # 0 u u, = a/h, <2 (pu p, > 2 npu-
HUMAIOT 1, = 2)

_ L9y R,
Oer1 = 1—h1 /hef XIZ ’ (H.3)
R,
Oocery = W(, 24 +0,476p, )X—Z s (H.4)

2 7 .
e v =Gy +1/w) u X, =(a/t,) R,/ E;
KPUTHAYECKOE HAMPSIKCHUE T, | OMpPEAETAIOT [0
¢opmyne (72) c MoACTAaHOBKOK B Hee pa3MepoB
MPOBEPSAEMOM TUIACTUHKM,

a — GaiKa ¢ CKaTbIM BEPXHUM [0SICOM; 6 — GaiKka ¢ PacTSHYThIM BEPXHUM [OACOM
1, 2 — mIaCTHHKHY

Pucynox H.1 — CxeMma 0anky, yKperuieHHOM rnonepeyHbIMU (3) ¥ NPOJOIBHEIMY (4) pebpaMiu XECTKOCTH
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6) MNACTUHKY 2, PACTIONOXKEHHYIO MEXAY IPO-
NOJbHEIM pebpoOM U PACTSHYTHIM MOSICOM, — IO

dopmyne

1 [o-2k/hy)
Ye Gcr,Z

Oloc,2

2
} +(——)? <1, (H.5)
Icr,Z

Sloc.cr,2

A€ O M T — HalNpPSAXEHUs, ONpeleisieMble Coryiac-
Ho 5.22;

5,43 ,
o, 30€Ch A, = (H!
er2 = ©,5-h /hef)z 7‘-3’ ( ) 6)

HamnpspKeHUe, MPUHUMaeMoe PaBHBIM B

3aBUCUMOCTH OT TOrO, K KaKOMy IO-

SCy IPUJIOXKEHA Harpyska:

K ckartomy (cm. yept. H.1,0) — o), , =
= 0,40,,. (3mecb G, ONPENENSIOT CO-

rnacHo 9.5.2);

K pactsHytomy (pucyHox H.1,6) —

Sioc2 —

o'lac2 Clocs
HallpsEKeHUE, onpeaenseMoe no ¢op-

myne (71), Tae ¢; U ¢, ONPENENsIoT Co-
OTBETCTBEHHO 110 Tabiuiue 8 mpu p =
= 0,4 1 1o Tabauue 9 npu 8 = 1, 3ame-
HSis 3HaYEeHNe h¢f3Ha'~ICHI/IeM (hef h);
HaIpsKeHUe, ONpenessieMoe 1o ¢)op-
Myne (72) ¢ TIOACTAaHOBKOM B Hee pa3-
MEpOB IIPOBEPSIEMOI TTACTUHKU.

H.2 Tlpu yxpernieHUd TIaCTUHKU I, pacrio-
JIOKEHHOM MEX/IY CKAThIM ITOSICOM M TIPOIOJILHEIM

Sloc,er2 —

Tery —

CII 53-102-2004

peGpoM, TIPOMEXYTOUHBIMM peGpamMH UX JAOBOIST
JI0 NpoJoabsHOTO pebpa (pucyHok H.2).

B 3TOM Cily4ae pacueT MIacTUHKW I BbITIOMHSI-
for no dopmynam (H.1) — (H.4), B xoTOpHIX 32
BETMYMHY @ MPUHUMAIOT @; — PACCTOSIHUE MEXIY
OCSIMU COCEIHMX MTPOMEXYTOYHBIX pedep (PUCYHOK
H.2). Pacyer nnacTUHKM 2 BBIMOAHSIOT COMIACHO
Tpe6oBanuaM H. 1,6.

H.3 Pacyer Ha yCTOWYMBOCTb CTEHOK 0anok
aCUMMETPHYHOTO ceueHHUs (¢ Goee pa3BUTHIM CXKa-
TBIM TIOSICOM), YKDEIUIEHHBIX INOIEepeYHbIMA peb-
paMu ¥ OXHUM TPONOJILHBIM peGpoM, PaCIONOXEH-
HBIM B CXaToil 30He, BBLIMOMHSIOT MO dopMyiaM
(H.1) u (H.2); npu stom B dopmyns (H.2), (H.3)
u (H 5) BMECTO OTHOLUEHHs h, /h TIOACTABASIIOT
c
420—2 h,> 2B dopmyny (H.6) Bmecro (0,5 —
—h,/ h,) noncrasnsiotT [0 /oy — o) — h/ hj,
TIe G, — KpaeBoe PacTArMBaollee pacTsokeHue (Co
3HAKOM «MHUHYC») Y paCUe€THOI IpaHHUIIbI OTCEKA.

H.4 IIpu yKperuieHUM CTEHKU IMONepeYHbIMU
M OIHUM NPONOJIbHBIM peOpaMu XECTKOCTH MO-
MEHTBI MHEPLIMM CeYeHHUs1 ITUX pebep I u [, co-
OTBETCTBEHHO AOJLKHBI YAOBJIETBOPATEL TPEOOBAHU -
aMm 9.5.9 u popmynbl

I > 3h4 t (H.7)

a Takxke tabnuusr H.1.

ITpu pacnosoXeHUH [1ONEPEYHBIX U NPOAOJIb-
HBIX peGep XECTKOCTH C OIHOI CTOPOHB!I CTEHKH
MOMEHTBI MHEPLIMU CEYEHMS KAXIOTO U3 HUX BbI-
YUCJIAIOT OTHOCUTENILHO OCH, COBMAanamlleil ¢
Omkaitiet K pedpy rpaHblo CTEHKH.

a 6
‘ F Gy Oper T
T
[ o, —]
GIm‘ - 3 N 1 — <
3 = | -
—
4 q a, a4, — %
— =
3 3 — = 3
% 2 G, —
| E———
| “ |
o, 0100,2 = 0’40.]001 T

Pucynox H.2 — CxeMa GaJiku, YKpEIUICHHOM monepeyHbiMy (3), nMpogonbHbeIMU (4) U IIPOMEXYTOYHBIMU (5) pebpa-
MU XECTKOCTH
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Taonuuwa H.1

3nayenue I, nponoabHoro pebpa

h/h, rpesenbHOe
Tpebyemoe
MUHUMAaJIBHOE MaxKcHMalbHOE
0,20 (2,5 — 0,5 a/h,) a®B/h,, 1,548, Th,f,
0,25 (1,5 — 0,4 a/h,) a8 /h,, 1,508, 8,5k,
0,30 1,5he/t3w — —

Mpumeyanmue — INpu BoINUCICHUH [, [T TIPOMEXYTOUHBIX 3HAUCHUI A)/h , ROTIYCKACTCS NUHENHAS MHTEPIOMALIMA.
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[TPUJIOXEHUE O

(pexomendyemoe)

PACYETHBIE JJIMHBI KOJIOHH U CTOEK

Tab6nuna O.1 — PacyeTnas J1HHA 3/1eMEHTa, PACKPEILICHHOrO CBA35SMH B OJHOH ILIOCKOCTH

CxeMBbl 271EMEHTa B MJIOCKOCTY CBsideH (a) PacyeTHbie JIMHBI B TUIOCKOCTH CBA3CH lef
Y U3 TUTOCKOCTHU CBsi3eH (6) M U3 TTOCKOCTH [,y
a I % k
/ / / !
., ] ] 1
L 0« L | = ossroamez08, ©.1)
B 2k-3
= — >
6 N N, N, N, Lef 1 [O, 75+0, 25(k ~ J }II 20,5, (0.2)

max
[ ( S
27
L =1xk |

a 1%k
) / I {
i i 1
» . L, =+0,36 + 0,590 > 0,61 0.3
2 ol * ©3)
— I]
5 N " N, N, Iy = 0,6V +0, 548 20,5 (0.4)

,_
_—
Il
-
X
x

Obo3navenue, npunamoie ¢ mabauye O.1I:
kK — 4YMCJIO YYACTKOB paBHOW IUIMHEI,

N N,
2y ﬁ=% -, npustom —0,5<0a<lu—-0,5<p<(f — 1),
max

e N, — HauGonbluee yCHUWe cXatus (NeHCTBYeT Ha KpaifHeM y4acTKe);

N, — ycwine Ha yyacTKe, MPUMBIKAIOLIEM K YYacTKy ¢ N _,.;

ZN, — CYMMa YCW/IMit Ha BCex yyacTKax, Kkpome N .
MpuMevaHnusd

1 Pacrarupaiouipe ycMausi yYUThIBalOT CO 3HAKOM «MHHYC».
2 PacyeT Ha YCTOMYMBOCTb U3 IUIOCKOCTH CBSI3Ei BBIMOJHAIOT Ha YCUJIME Nmax.
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Ta6nuna 0.2 — Koahuuuent pacueTHoil Liuubl & KOJOHHBI (CTOEK) C YIPYIHM 3aKpenjeHueM KOHIO0B

CxeMbl KONOHHBI (CTOMKHU) M

_15,4(a + 4) +B(0,250 + 1,2)
_J 540 +1)+pla+2,4) (0.5)

3 (a +4,8)(yo +4,8)
=0, \j (a+2,4)(ya+2,4) (0.6)

MMpu0<oa<eonup<9,87

_ / 3+1,30 |
u—3,14 m, (07)

npua=0uf > 9,87

u=1

Obo3nauenusn, npunameie 6 mabauye 0.2:

oKl g Kl
Er’ El’
W= Kml . .
=k, — OTHOleHue K03 GHLUUEHTOB XKECTKOCTU YIPYTOro 3aKpEeIUIEHHs ONMOPHELIX CeYeHMN CTOMKM,
m
rne K, ~— Ko3Q@PULUUEHT XKECTKOCTH YIpyroro 3akpenneHwns, H/cM, paBHbIf 3HaYEHHIO PEaKTUBHOTO MOMEHTA, BO3HUKAIOLIEC-
TO B ONIOPHOM CEYCHMM IIPY ero NoBopoTe Ha yroa ¢ = 1;
K, — xo>dduumeHT XeCTKOCTH ynipyroit onopbl, H/CM, paBHBI 3HaYeHNIO PEAKTUBHOM CHIIBI, BOSHUKAIOLIEH B OTIOPHOM

CeYeHUH [PU ero CMELICHHUH Ha § = 1,

[IpuMeyaHnne— 3HayeHns K, u K, 119 HEKOTOPBIX paMHBIX CUCTEM NMpHBeaeHbl B Tabmuue O.3.
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Ta6bnuuma 0.3 — Koappuumentsi kectkoctn K, u K, 115 KOJNOHH (CTOEK) PAMHBIX CHCTEM

Dopmyna Uit CXeMbI

CxeMsbl paMbl o Ta6mHe 0.2 3nayenus K, u K,
K,=0;
3EI
(0.5) =22l
- 4
EL |y
———— EI
= L\_ o K, =2EL g 4 )
2 [’ - , L
~ l\ El (0.5) K =c
4 | h
x, - AEL.
h
(0.5 K =
K, = §_EI_1(11 +h);
hh
(0.6)
K = 3EL (h+4)
i,
K, = L4t +31,);
h
(07) Kn = o
K, = 3EI :
1
~ 0.7 K =
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Tadonuua 04 — Koadduumenr pacueTHOH JIMHBI | KOJOHH OJHONPOJETHLIX M MHOTONPOJETHBHIX PaM

Cxembl paMbl

n

n

2,0

Ly [17022
010,03000,2] L 7 +0.08 (0.8)
Ar JL
L A
I
; ,,L g Co0p | fAr02 0.9)
[ B | "
Ot 0,03 10 0,2{ 2,15 ”+3’22 (0.10)
Aw IJ ‘L IJ
o X
L I
,é?}.z ; %’ / Cs.0,2 2,0 ”*g’zg (0.11)
s
] 170,397
I I, i n 2+1,54n (0.12)
]C
A 4 4
g I, 1+0,46n
| | | " ‘/2+0’93n (0.13)
¥ I
L L Ll - L
7
R S A T

Il
T

n=

O6o3nauenue, npunsmoe 6 mabauye 0.4:

I pUAMEHYHAaHUC — 3HayeHus W A KOAOHH MHOTPO3TaXKHbBIX paM NPUBCACHBI 1A HUXHEIO 3TaxXa.
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0.1 PACYETHAS AJTUHA KOJIOHH
C YYETOM BJINAHHUSA XAPAKTEPA .
AE®OPMHPOBAHMA CUCTEMbBI IO HATPY3KOU

KoadduumeHT pacueTHON IIMHEI W, onpene-
JeHHB1 cornacHo 11.2.8 u 11.2.9 nisg KOJOHH CBO-
GOIHBIX OMHO3TAXHBIX ([IPU OTCYTCTBUM XECTKOTO
IMCKa MOKPHITUA) U MHOTOITAXHBIX paM, JOMNyc-
KaeTcss YMeHbIUaTh YMHOXeHHeM Ha Ko3bhHiM-
€HT Y, ONpeaeasaeMbli 110 Gopmyne

v=1—all —(0/5%% (0.14

e o= 0,65 — 0,98 + 0,25%;

w=A/Jl+m<5.

CII 53-102-2004

3xech 0003HAYEHO:
p=1—M /M<0,.2;
m=MA/(NW);

A — YCJIOBHasl THOKOCTb KOJIOHHb], BBIMUCIIEH-

Had ¢ yyeToM TpeGopanumii 11.2.8, 11.2.9.

PacyeTHble 3HaYeHUs NPOAOABLHOM Cvbl NV U U3-

rubarouiero MOMeHTa M B pacCUMTLIBAEMOM cBOOOI-

HOI1 paMe OTIPEENISIIOT COMIacHO TpeGoBanusim 10.2.3.

3HayeHune u3rubaiouiero momenta M, onpe-

JENAI0T UId TOTO XK€ COYE€TaHUsI HArpy3oKk B TOM

K€ CEYEHUM KOJIOHHBI, THe JIeHCTBYET MOMEHT M,

paccMaTpuBasi paMy B JaHHOM PacYeTHOM cliyyae
KaK HECBOOOJHYIO.
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CII 53-102-2004

MPHUIOXEHMUE I1

(cnpasounoe)

KOD®OUIUEHT PACYIETHOM JUTUHEI p VYACTKOB CTYIIEHYATBIX KOJIOHH

I1.1 KoadpuuneHT pacyeTHOM MIMHBI |1, IS
3a1EMJICHHOTO B OCHOBAHUM HMKHETO Y4acTKa O~
HOCTYIIEHYATO# KOJIOHHB MPUHUMAIOT:

MPU BEPXHEM KOHLE KOJIOHH, CBOOOIHOM OT
3aKperuieHui, — no tabmuue I1.1;

TIPM 3aKperieHMH BEPXHEro KOHLA OT II0BOPO-
Ta MO BO3MOXHOCTH €r0 CBOOOMHOIO CMEIHEHHS —
no tabnune I1.2;

NMpPU 3aKPEIUICHUU BEPXHETO KOHLA OT CMELie-
Rust — o Gopmyne

2 2
W = ’Hn +M[131(l3 ]), (M.1)

e Wy, U jy;, — Ko3QOUIUMEHTI pacYETHON Mm-
HBl HMXHETrO y4acTka KOJOHHBI
npy narpyskax F; = 0u F, =0
COOTBETCTBEHHO, OIlipeaefsaeMble
TIPY LHIAPHUPHOM ONUPAHUHU BEp-
XHero KoHua no tabnuue I1.3, a
TIPY 3aKPEIUIEHMH OT NIOBOPOTa —
o tabmuue I1.4.

B tabauuax I1.1 — 11.4 o603HaYeHO:

L [T, L
o =2 |- un=2L)
11 BI2 1112

tae I}, I, I, I, — MOMEHTBI MHEPUMM CEYeHUIl U
JUIMHBI HIDKHETO Y BEPXHETO yJa-
CTKOB KOJIOHHBI COOTBETCTBEHHO;
B=(F +F)/E.
I1.2 KoapduumeHT pacueTHOMN JUIMHDI [, 1715

BEPXHErO y4acTka OAHOCTYIIEHYAaTO! KOJOHHBI BO
BCEX CIy4asiX ONpPEeNeNsIoT 10 PopMyIe

U, =y /o <3, (11.2)

I1.3 KoadpduumeHT pacdeTHOH UTUHBI [, ANS
3alIEMJIEHHOrO B OCHOBAHMM HIDKHEro yyacTKa

~ m2

77777 777777

G
w\
[3

7
w‘\

L+

NBYXCTYMEHYATOM KOJIOHHBI (pucyHoK [1.1,a) npu
YCJIOBMAX 3aKpEILIEHUs] BEPXHEro KOHLA, YKa3aH-
HbIX B Tabmuue 1.5, onpenensior no gopmyne

W = JB]“?M + Bottany + W)L+ 8)5 / [
L+B +B;
me By =F/F8,=F/F8=54L/1;
Wats Moy My — KOIMOUIMEHTR, ONpelensieMble
no tabnuue I1.5 Kak mns onHoO-
CTYIIEHYAThIX KOJIOHH IO yCNOB-
HBIM cxeMmaM (pucyHok I1.1,6,6,2);
L,= U1l + L)/ { + L) — npusenennoe
3HAYEHUE MOMEHTAa MHEPILMM CeYeHHUs ydyacTKa
AMMHOK (4, + 1),
3necy F|, F,, F; — npononbHble CWIbl, NpHU-
JIOXEHHbIE K BepXy HHXXHEro, CPeHEro 1 BepxHe-
ro y4acTKOB KOJIOHH ¢ MOMEHTaMU MHepuvu [,
L, I, v nnunamu /|, I, I; cooTBETCTBEHHO.
[MpuBeneHHoe 3HaUYEHHE MOMEHTAa UHEPLUU
ceyeHuUs yyacTka anuuol (/, + L) Ha pucCyHke
I1.1,6 onpeneasiior no dopmyie

IL,=U5L+LL)/(+ ).
1.4 Kos@duiiMeHTs! pacyeTHOH ITUHBI W, 415
CPEIHEro yyacTKa ABYXCTYTIEHUYATOH KONOHHBI JUTU-

HOM [, M [y IJI1 BEPXHETO YYaCTKa KONOHHBI UM~
HOI1 /; OnpenensioT o ¢opMynam:

My =My /0y (IL4)
My =W /0353, (IL5)

w b LB E)
e N L(FE+ R+ R
PO N Y T S
PTINL(R+E+FR)

2

, (11.3)

£y

[I +[2
~

ml

L 7777

Pucynox I1.1 — CxeMa JBYXCTYIIEHYATON KOJAOHHDI (@) M YCIOBHBIE CXEMB! 3arpyXeHHi NpU npunoxenuu cui F|,
F, n F; x nuxuemy (6), cpeaHemy (6) U BepxHeMy (2) y4acTKaM COOTBETCTBEHHO
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LI

Ta6nanuua [1.1 — KoadduuueHT pacteTHON AIHHEBI [1; /UIA ONHOCTYIIEHYATHIX KOJOHH C BEPXHHM KOHLOM, CBOGOAHBIM OT 3aKpenaeHui

Koa(duument p, npy 3HaueHuu n

Pacuernas o
cxema "o Jor o203 |04 os]| o6 07]0s]0o]10] 12] 1a]te] 18] 20]25] 50]100] 200
0 20 120 120 (201201201 20/(201]201]20]20]201]201]201]201]201]207i201]201]20
' b 0,2 [ 2,0 [2,01]202)2,03]2,04|2,05]2,06]2,06]2,07|208]2,09(210]2,12]2,14(2,15(2,17 [2,21 2,40 2,76 | 3,38
~gh 0,4 | 2,0 ]2,04{2,08]211/)223]2,18/2,21]2,25]|228/2,32]2,35/(2,42]248 254260266281 — | — | —
0,6 | 2,0 {2,112,20(2,28 1236|244 |252259]|266|273|280]293|3,05]3,17]328(339| — | — | — | =
- 0,8 | 2,0 [2,25[242[256(270|283{296|3,073,17 327336355374 — | — | — | = | — | = | -
1,0 | 2,0 (2,50 (2,73 12,94 (3,13 (3,29 (344 (3,59(3,74(387|40| — | — | — | — | — | = | = | = | =
- 1,5 13,0 13430377 )407]435]461 48505 — | — | — | = | — | =] =] -] | =} 1| =
' 20 | 40 | 4441490529 0567|603| — | — | - | —-| - -1 -1~~~ -1 —-1]—-1 -
F+E 2,5 |50 [555(6081656(70| — | — | - | -1 = | ===~ <} =11 =1]=1-=
30 {60 [665(725(782 | — | — | — | = (—=—| (-~ = —-—| <~ <=|~=1{~—1]~—
Ta6nuuma I1.2 — KoaduumenT pacueTHOl AMMHBI [, A1 OQHOCTYNEHIATHIX KOJOHH C BEDPXHHM KOHIOM, 3AKDEILICHHbIM TOJIbKO OT NOBOPOTA
PacyeTHas Koshduuuent i, npu 3HaueHuu n
cxeMa Oy
0 01 |02 (031! 041]05/ 06|07 1]087 09|10 1t21]1t41]16]1,8]20]251]S50]100]200
0 2,0 11,921 1,8 | 1,80 1,76 { 1,70 | 1,67 | 1,64 | 1,60 | 1,57 | 1,55 | 1,50 | 1,46 | 1,43 | 1,40 | 1,37 | 1,32 | 1,18 | 1,10 | 1,05
5 0,2 (20 1,93 |187(1,82(1,76 |1,71 | 1,68 | 1,64 (1,62 {1,59 | 1,56 (1,52 | 1,48 (1,45 1,41 {1,39 (1,33 (1,20 (1,11 —
r’"‘ 0,4 |20 |1,94]1,8§1,83|1,77 | 1,75]1,72|1,69 | 1,66 | 1,62 | 1,61 | 1,57 | 1,53 |1,50 | 1,48 | 1,45|140]| — | — | —
~ g 06 (20 11,95(191|1,86 1,8 |1,79|1,77 1,76 | 1,72 | 1,71 | 1,69 | 1,66 | 1,63 | 1,61 1159 | — | — | — | — | —
! 08 120 (19719419219 |1,88 1,87 | 1,86 (1,85 1,83 |1,82]1,801,79| — — — — — — -
1,0 { 2,0 12,00 (2001200 (200200]200200/200]200]200]| — — — — — — — — —
~ 1,520 12120225233 )238 243248252 — | = | — | — | = | = | = | = | = | — | = | =
/ 2,0 | 2,0 |2,45(2,662,811]291]3,00]| — — - — — — - — — — — — — —
f 25125129 (3171334 (350 = | — | - | -1 =l = | ===/ <] <] <1]=1]-=
3,0 | 3,0 {3,43(3,7013,93 4,12 | — — — - — — — — - — — — — — —

¥007-701-€S 11D



o:o Ta6nuua I1.3 — Koaphuuments! pacyeTnoii 1IuHbl {1y, M [y, A1 OJHOCTYIIENYATHIX KONOHH C HEMOABIKHLIM INAPHUPHO ONEPThIM BEPXHUM KOHLIOM

PacuerHas I KoodduumeHTst py, v py) npu /1

‘ T
cxema ! 0,1 0,2 0,3 0,4 0,5 0,6 T 0,7 ] 0,8 } 0,9 1,0 1,2 1,4 1.6 1,8 2,0

Koadduument p,

0,04 1,02 1,84 2,25 2,59 2,85 | 3,08 324 | 3,42 3,70 4,00 | 4,55 5,25 580 | 6,55 7,20
0,06 0,91 1,47 1,93 2,26 2,57 | 2,74 3,05 | 3,05 3,24 3,45 | 3,83 4,43 4,90 ) 5,43 5,94
0,08 0,86 1,31 1,73 2,05 231 | 2,49 2,68 | 2,85 3,00 3,14 | 3,53 3,93 4,37 | 485 5,28
0,1 0,83 1,21 1,57 1,95 2,14 | 2,33 2,46 | 2,60 2,76 2,91 3,28 3,61 4,03 | 4,43 4,85
0,2 0,79 0,98 1,23 1,46 1,67 | 1,85 2,02 | 2,15 2,28 2,40 | 2,67 2,88 3,11 3,42 3,71
0,3 0,78 0,90 1,09 1,27 1,44 | 1,60 1,74 | 1,86 1,98 2,11 | 2,35 2,51 2,76 | 2,99 3,25
0,4 0,78 0,88 1,02 1,17 1,32 1,45 1,58 1,69 1,81 1,92 | 2,14 2,31 2,51 2,68 2,88
0,5 0,78 0,86 0,99 1,10 1,22 | 1,35 1,47 1,57 1,67 1,76 1,96 2,15 2,34 | 2,50 2,76
1,0 0,78 0,85 0,92 0,99 1,06 | 1,13 1,20 | 1,27 1,34 1,41 1,54 1,68 1,82 | 1,97 2,10

Kosdpduument u,,

0,04 0,67 0,67 0,83 1,25 1,43 | 1,55 1,65 1 1,70 1,75 1,78 | 1,84 1,87 1,88 | 1,90 1,92

0,06 0,67 0,67 0,81 1,07 1,27 | 1,41 1,51 1,60 1,64 1,70 | 1,78 1,82 1,84 1,87 1,88
0,08 0,67 0,67 0,75 0,98 1,19 1,32 1,43 1,51 1,58 1,63 1,72 1,77 1,81 1,82 1,84
0,1 0,67 0,67 0,73 0,93 1,11 1,25 1,36 1,45 1,52 1,57 1,66 1,72 1,77 1,80 1,82
0,2 0,67 0,67 0,69 0,75 0,89 { 1,02 1,12 | 1,21 1,29 1,36 1,46 1,54 1,60 | 1,65 1,69
0,3 0,67 0,67 0,67 0,71 0,80 { 0,90 0,99 | 1,08 1,15 1,22 1,33 1,41 1,48 | 1,54 1,59

0,4 0,67 0,67 0,67 0,69 0,75 | 0,84 0,92 | 1,00 1,07 1,13 | 1,24 1,33 1,40 1,47 1,51
0,5 0,67 0,67 0,67 0,69 0,73 | 0,81 0,87 | 0,94 1,01 1,07 1,17 1,26 1,33 1,39 1,44
1,0 0,67 0,67 0,67 0,68 0,71 | 0,74 0,78 | 0,82 0,87 0,91 | 0,99 1,07 1,13 | 1,19 1,24

y007-701-£S 11D



611

Ta6nauua [1.4 — KoahduunenTs: paceTHO#M JJIMHBI Ly, H |L;; JUISt OAHOCTYNEHIATHIX KOJOHH C HENOJABMKHBIM BEPXHUM KOHIIOM, 3aKPEIeHHbIM OT

IOBOPOTA
Pactesas ﬁ—z Koadduuuentst w,, u p,; npu L/l
cxeMa : 0,1 0,2 0,3 0,4 0,5 0,6 | 0,7 ‘ 0,8 l 0,9 1,0 1,2 1,4 1,6 1,8 2,0
Kospduumenr y,
F
4 ‘ : 0,04 0,78 1,02 1,53 1,73 2,01 2,21 2,38 2,54 2,65 2,85 3,24 3,70 4,20 4,76 5,23
~ 1 0,06 0,70 0,86 1,23 1,47 1,73 1,93 2,08 | 2,23 2,38 2,49 | 2,81 3,17 3,50 | 3,92 4,30
; 0,08 0,68 0,79 1,05 1,31 1,54 1,74 1,91 2,05 2,20 2,31 2,55 2,80 3,11 3,45 3,73
~ 1 0,1 0,67 0,76 1,00 1,20 1,42 1,61 1,78 1,92 2,04 2,20 | 2,40 2,60 2,86 | 3,18 3,41
!
| 0,2 0,64 0,70 0,79 0,93 1,07 1,23 1,41 1,50 1,60 1,72 1,92 2,11 2,28 | 2,45 2,64
' 'F 0,3 0,62 0,68 0,74 0,85 0,95 1,06 1,18 1,28 2,39 1,48 1,67 1,82 1,9 | 2,12 2,20
2 0,4 0,60 0,66 0,71 0,78 0,87 | 0,99 1,07 1,16 1,26 1,34 1,50 1,65 1,79 1,94 2,08
0,5 0,59 0,65 0,70 0,77 0,82 | 0,93 0,99 1,08 1,17 1,23 1,39 1,53 1,66 | 1,79 1,92
1,0 0,55 0,60 0,65 0,70 0,75 | 0,80 0,85 | 0,90 0,95 1,00 1,10 1,20 1,30 1,40 1,50

Koapduumnent p,

0,04 | 066 | 068 | 0,75 | 094 | 1,08 | 1,24 | 1,37 | 1,47 | 1,55 | 164 | 1,72 | 1,78 1 1,81 ] 1,85 | 1,89
0,06 | 0,65 | 067 | 068 | 076 | 094 | 1,10 | 1,25 | 1,35 | 1,44 | 1,50 | 1,61 | 1,69 | 1,74 | 1,79 | 1,82
0,08 | 064 | 066 | 067 | 068 | 084 | 1,00 | 1,12 | 1,25 | 1,34 | 1,41 | 1,53 | 162 | 168 | 1,75 | 1,79
01 | 064 | 065 | 065 | 065 | 078 | 092 | 1,05 | 1,15 | 1,25 | 1,33 | 1,45 | 1,55 | 162 | 1,68 | 1,71
0,2 | 062 | 064 | 065 | 0,65 | 066 | 073 | 083 | 092 | 1,00 | 1,00 | 1,23 | 133 | 1,41 | 1,48 | 1,54
03 | 0,60 | 063 | 064 | 0,65 | 066 | 067 | 0,73 | 0,81 | 0,89 | 094 | 1,09 | 1,20 | 1,28 | 1,35 | 141
04 | 058 | 063 | 063 | 064 | 064 | 066 | 068 | 0,75 | 0,82 | 0,88 | 1,01 | 1,10 | 1,19 | 1,26 | 1,32
0,5 | 057 | 061 | 063 | 064 | 064 | 065 | 0,68 | 0,72 | 077 | 083 | 094 | 1,04 | 1,12 | 1,19 | 1,25
1,0 | 0,55 | 058 | 060 | 0,61 | 062 [ 063 | 065|067 | 070 [ 073|080 | 088 | 093 | 1,01 | 1,05

$00T-701-€S 11D



CII 53-102-2004

Ta6nuua IL5 — Kooppuunentst 1,1, Ros s

YcnoBusa 3aKpenieHus

3HaueHus Ko3pUIMEHTOR

‘[ 7]

CMCUICHUSA

(u,, — no Tabmmue I1.3)

BEPXHEro KOHLA Hmi 3
KOJOHHBI Ipu yCHOBHOP'I CXEME 3arpyxeHis 1o YEpTeXy
nie M.1,6 M.t,.
CpoGonen OT 3aKperneHuit m, =20 W = 2,0 s =
(4, — mo Tabmaue I1.1 mpu
o = _.__[3 L’ﬂ
[l + 12 ]3
3akpenicH OT NOBOPOTA, TOMYCKALT CMe- T Y Wy = My W = U
WEHUE (4, — no Tabnmue I1.2 npn
G T1.2 =0 o= o Im
(4, — o Tabmuue T1.2 mpu o) = 0) 1 L+ h\ I
3aKkperUieH LIapHUPHO, HE JOIYCKAaeT Mo = Hyg W = By Mo = Mo

(i), — mo Tabnuue I1.3)

3a1<penneH OT NOBOPOTA U CMCILUCHUA

Hml =

Ky

Hpp = B

(), — o Tabunue I1.4)

Mz = Byo
(4, — no Tabmuue I1.4)
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CII 53-102-2004

HNPUJIOXEHUE P

(pexomendyemoe)

K PACYETY B3JJEMEHTOB HA YCTAJIOCTH

Ta6nuua P.1— Ipynnsl 31eMEHTOR ¥ COeAMHEHHI NPU pacyeTe HA YCTAJIOCTh

No
nn

CxeMa 37eMeHTa Y pacronoXeHne
PACUYCTHOTO CCUCHUA

XapaKT CPUCTHKA JIEMEHTA

['pynna
3/eMeHTa

1

/s

;9/
7

OCHOBHOH METa1 ¢ MPOKATHBIMU MIK 00paGoTaHHbI-
MU MEXaHUYECKUM IyTEM KPOMKaMH

To xe, ¢ KpOMKaMu, 00pe3aHHbIMM MalLMHHOM Ta3o-
BOH pE3KOH

1

2

OcHOBHOI MeTal ¢ 0OpadOTaHHLIMM MEXaHMUYECKNM
IIyTeM KPOMKaMH MpH Pa3HOi LIMpUHE M pamuyce Ie-
pexoma r, MM:

200

10

OCHOBHOM MeTauT BO (QPUKIMOHHEIX COSAMHEHUSIX

OcHoBHOI MeTaw B 601T0BOM (60THI K/Tacca TOYHOC-
TH A) COeIMHEHUN B CEMEHMAX IO OTBEPCTUIO:

a) Mpy MapHbIX HaKJIaaKax

0) IpyM ONHOCTOPOHHMX HaKJagKax

wn o

IMepexon U 3aKkpyrieHue (K1acc YUCTOTH ra30BOM pes-
ku 1 unu dpeseposka) npu o = 72°, r 2 0,56
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CIT 53-102-2004

Ipodoaxcenue mabauyst P.1

Ne
..

Cxema a/1eMeHTa U PaACTIONOXKEHHC
PacyYE€THOTO CCYEHUA

XapaxkTepucTuKa 3JIEMEHTa

I'pynna
3feMeHTa

6

DacOHKH MPAMOYTOJIBHOM (POPMBI, NPHBAPEHHBIE BCTHIK
WJIM BTaBp K JEMEHTAM KOHCTDYKUMH 0e3 MexaHuyec-
Ko 06paboTku nepexona oT (PacoHKH K IIEMEHTY

7

TEEEmS=m=mm=E
VAALZL UL
la

(DaCOHKI/I, NMPUBAPCHHBIC BCTLIK MW BTABPD K CTCHKaM

1 nosicaM GaIOK, a TAKXe K 3JIeMeHTaM ¢epM IpH o <
< 450

DacoHKY TPSIMOYTOIBHOIM WK TpaneuueBuaHon dop-
MBI, NPHUBApEHHbIEC K M0sicaM OAIOK BHAXJIECTKY C 06-

BapKoOil 0 KOHTYpPY HaxIecTKu 6e3 MeXaHUYeCKOi 06-
paboTKH LIBOB

Cr1bIKOBO HEOOpabOTaHHBIM 1IOB; HArpyska MepreH-
JVIKYJSIpHA CBAPHOMY LUBY; CTBIKYEMBIC IEMEHTHI OfM-
HAaKOBOW IHUPHUHBI U TOJHIVHBI

10

AN
a

e

CTBIKOBOM HeOOpaBbOTAHHbIN 1IOB; CTIKYEMbIC IEMEH-
Thl Pa3HOM IIMPUHBI WK Pa3HOH TOJIIMHBL
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IIpodonxncerue mabauypt P. 1

CII 53-102-2004

Ne CxeMa 371eMEeHTa M pacroaoX)eHUe X I'pynna
n.m. PacyYE€THOIoO CEYECHMS apaKkTepnCTUKa IJIEMCHTA 3JIEMEHTA
11 a la ., = | a, \A i OCHOBHO# METaJLT B MECTE MEPEXOSA K CTHIKOBOMY LLBY
3 L ey CO CHSATHIM MEXaHWYECKHM CIOCOOOM YCWICHHUEM LIBA:
m M a) [IpM CTHIKOBAHMM MEMEHTOB OIMHAKOBOM TOJI- 2
‘ 57 IUMHBI U IIHPHUHBI
la fa 6) TO Xe, pa3sHOW TONIIMHBI K IIMPUHEL 3
6 N
)a la, ™,
7
| a |a
12 %4 CBapHbIE CTHIKOBLIE COCIUHEHMUS:
JIMCTOBOTO 3JIEMEHTA Ha MOIKIANHOM JHUCTe (Ha- 4
Tpy3Ka NepneHIuKyssipHa CBAPHOMY LIBY)
Tpy0O Ha MOAKIALHOM KOJbLE 4
IIPOKATHBIX ITPOGIIIEN BCTBIK 4
13 CBapHbie CEYECHUs NBYTABPOBOIO, TABPOBOIO M IPYrHX 2
. la TUNOB, CBape€HHbIC HENPEPHIBHBIMU TMPOLOJbHBIMHU
Fver T LWIBaMH TIpYU ACHACTBUM yCWIUS BIOJb OCH LIBA
hd
{a
14 DNEMEHT CO BCIIOMOTATEe/IbHBIM 3JIEMEHTOM, MPUKpPEIT-
JNEHHBIM NMPOAOJbHBIMH 1IBaMH, MPU
Io 45° 4
90° 7
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CII 53-102-2004

[Ipodosrncenue mabauyst P.1

i —

i B
Skt

Ne CxeMa SnEMEHT2 M paCNONOXKeHHE X I'pynna
M.I. PacyeTHOro CeYeHUs apaKTCPUCTHKA IICMEHTE 31eMeHTa
15 . la OOpsIB noscHOro aucra 63 MexaHm4eckoil 00paboTku 7
\ TonepevyHoro (JIOGOBOro) LIBa
i . I
X I;
E:... "
1 m
16 OCHOBHOI METaJLL ¢ IONEPEYHBLIM LIBOM; CBAPHOI 1LIOB 4
JIBYyCTOPOHHHIA C TUTABHBIM N1€PEXOJIOM K OCHOBHOMY Me-
TLUTY
17 OCHOBHOIN METAUI pacTAHYThIX MOSACOB BATOK M 3Je- 5
E"""'"" MeuToB ¢epM BOMM3U auadparM U pebep, NMpUBapeH-
< Ela 1 HBIX YIJIOBBIMHM LIBAMHU
FTITYY) 3 llllll!!!
|2
>5¢ .
18 la —_.l - OCHOBHOM MeTaUI B MECTe Iepexofa K ITONEPEeYHOMY 6
E—E (1000BOMY) YIJIOBOMY IIBY
Ia ) ———
lifg——
y | 11
), SE——
ja
19 a 6 la OCHOBHOI1 METaJJI B COEMUHEHUAX ¢ (PJIAHTOBLIMH LIBa-
— MU (B MECTax Mepexoia OT 3/IEMeHTa K KOHLaM ¢JiaHro-
-1 — ‘| ["‘ BBIX LLIBOB):
5 1a a) ¢ NBOMHBLIMM (PJAHFOBBIMU 1IBAMU 8
6 16 |a 6) ¢ dnaHroBeIMM 1 JIOGOBBIMU LIBAMU 7
B) MpU nepenaye yCwina yepe3 OCHOBHON MeTaUT 7
____P — — r) WEKN aHKEPOB JUisl KpeTUIeHUs CTalbHbIX Ka- 8
‘ HaTOB
16 Va
6 |a
=
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Oxkonuanue mabauyst P.1

CII 53-102-2004

Ne Cxema 3/IeMEHTa M PacnojoXEHHE I'pynna
LI PACYETHOTO CeYeHUS XapaxTepucTiKa INEMEHTa 3MeMeHTa
20 OCHOBHO# MeTaJLT TpYOBI PAaCTAHYTOrO packoca Mpu oT-
HOLUSHMH TOJIILMHBI K HAPYXHOM JUaMeTpy TpyObI Mo-
sca
t/d, > 1/14 7
1/20<¢ /d, < 1/14 8
21 OCHOBRHOM MeTaJLT TPYOBI PacTSIHYTOrO packoca Ipu OT-
HOIUEHNH IMaMETPOB packoca u nosca dj/d, = 0,4 —
0,7 ¥ OTHOWIEHUM TOJILUMHLI K HApYXXHOMY TUAMETPY
TpyOBbI TI04Ca;
t/d,>1/14 6
120 <¢,/d, < 1/14 7
1/35 <t /d, < 1/20 8

o =45 — 60°
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CII 53-102-2004

ITPUNIOXEHUE C

(pexomendyemoe)

¥Y3Jbl ®EPM C HEHOCPEACTBEHHBIMH INPUKPENIJNIEHNAMMU SJIEMEHTOB
PEIIIETKH K ITOSICAM

C.1 OBILIME MOJIOXKEHUSA

B y3nax ¢epM ¢ HENOCPEACTBEHHBIM IIPUKPETT-
JICHHEM 3JIEMEHTOB pelIeTKH K MoscaM NMpoBepsi-
IOT:

HECYLIYIO CIIOCOGHOCTb CTEHKH (MONKH) IO~
sICa, K KOTOPO# MPUMBIKAET 3NEMEHT PEelIeTKH;

HECYILYIO CIIOCOOHOCTb JEMEHTa PEIeTKH
BOJIM3M NMPUMEBIKAHUS K NTOsCY;

MIPOYHOCTB CBaPHBIX LIBOB.

B npuBeneHHsIx gajee Gopmynax 0603HAUEHO:

N — ycuamne B NPHUMBIKAOLIEM 3JIEMEHTE
(peleTKH);

M — wn3rubawiuuid MOMEHT OT OCHOBHOIO
BO3IEMCTBUS B NMPUMBIKAKOLIEM 3Je-
MEHTE B INIOCKOCTH QEPMBI B CEUEHUH,
COBIIaJAM0lIEM C IPUMEIKAIOIEN CTEH~-
KOU (ITONKOit) mosica (MOMEHT OT Xec-
TKOCTH Y3JIOB JOMYCKAETCS HE YYUThI-
BaTh), Wi ¢depM U3 KpyIJIbIX TpyO —
aHaJIOTMYHbIA MOMEHT B pacCMaTpHBa-
€MOM 3JIEMEHTE B CEYEHUH, IIPOXOLS-
LIEM Yepe3 TOYKY IepPecedeHHUs 3TOro
aJeMeHTa ¢ o0pasyiollieit mmosica;

F — nponosibHas cuia B OSCE CO CTOPOHBI
PacCTSAHYTOrO JIeMEHTa PELIETKM;

A — IUIolaab NIONEPEYHOro CeYeHH Nosica;

Ry — pacyeTHOe COMPOTHBIIEHUE CTAJIM I10-
sica;

t — TOJNIMHA cTeHKM (TONKH) Nosca;

O — Yroji IpUMBIKAHUS JEMEHTa pelUeTKH
K M0sICY;

A, — njowans MonepeyHOro CeYeHus ane-
MEHTA pelleTKH;

t; — TOAUMHA CTEHKH (IIOJKH) 3MEMEHTA
pelIeTKH;

R,, — DacyeTHOE COMPOTHBIICHUE CTAIM dNe-
MEHTa PELIETKH.

C.2 ®EPMbI U3 THYTOCBAPHBIX ITPO®MIEN

C.2.1 VYanbl depm U3 3aMKHYTBIX THYTOCBap-
HBIX IpoduIeil NPSAMOYTOJBHOIO ceYeHuUs (pUcy-
Hok C.1) nposepstor cornacHo TpeGoBanusm C.1,
a TaKXKe YYUTHIBAIOT HECYLIYIO CIIOCOOHOCTH OOKO-
BOUl CTEHKM Iosca ([apa/ieIbHOM ITJIOCKOCTH
y3/la) B MECT€ IPUMbIKAHHUS CXKATOro 3JiEMEHTa

DELIeTKH,

a — K-0Gpa3sHblit Mpu TpeyroiibHOR peuieTke; 6 — TO Xe, NpH PaCKOCHOHM pelIEeTKE; ¢ — OMOPHBIi; ¢ — Y-06pasHblii

Pucynox C.1 — Y3nb ¢epM 13 THyTOCBapHBIX podureit
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C.2.2 B cnyyae OMHOCTOPOHHETO NPUMBIKAHUS
K MOSICY JBYX 3JIEMEHTOB peHIETKH WM Gojee ¢
yCWIMSIMM pa3Hbix 3HaKoB (pucynok C.l,a,6), a
TAKKE OHOTO 3JICMEHTA B OMOPHBIX y31ax (pUcy-
Hok C.l,¢) npu d/ D<0,9 u g / b < 0,25 Hecy-
YO CTTOCOOHOCTD CTEHKU IOSICA TIPOBEPSIIOT Uit
KaXJ0ro MPMMBIKAIOUIEro 2NeMeHTa 1o popmMyie

LSM, (0,4+1,8g/b)fsina

(N +
db YchYDRytz(b +&+ Vsz)

<1, (C.1)

rae Y, — KO3(QQUUMEHT BIMAHUSA 3HAKA YCUIUA
B MPUMBIKAIOUWIEM 3JIEMEHTE, IPUHU-
MaeMblil paBHBIM 1,2 Y pacTsxXeHHH
u | — B OCTaNpHBIX CAyYasix;

Yp — KO3(pOUUMEHT BIMAHUS NPOXOILHON

CHUJIBI B MOSICE, ONpPEACHsaCMbIA MpU
CXXaTHH B MosCe,
ecimn | F1/ (AR) > 0,5, mo dhopmyne

1p= 15— Fl/ (4R),

B OCTallbHBIX ciyqasX v, = 1,0;

b — 1mMHA yyacTKa JIMHVHM [IEpeCceYeHMst pU-
MBIKAIOIIETO JIEMEHTA C TIOSICOM B Ha-
TpaBJIEHKK OCH I1051Ca, paBHad d, / sino;

g — TIOJIOBUHA PACCTOSTHUS MEXIY CMEXHBI-
MM CTEHKAaMH COCEIHHX JIEMEHTOB pe-
LUIETKY WIM NOMEPeYHO CTEHKOI pac-
KOCa 1 ONOPHBIM pebpoMm;

f= (D—d/2

C.2.3 Hecyulyo Crioco6HOCTh CTEHKH Nosica B
Y-06pa3ubix y3nax (pucyHok C.1,2), a Takoke B y3-~
nax, ykasauubsix B C.2.2, nipu g / & > 0,25 mpose-
pA1OT 110 GhopMmyne

(N+L7M /dy)fsina
YeravpR 12 (6 + 2{2DF) (C2)

C.2.4 Hecyuiyio criocobHocTs 6OKOBOI CTeH-
KM B TUIOCKOCTH y3J1a B MeCTe NPUMBIKAHUS CXa-
Toro anemeHta npu 4 / D > 0,85 nposepsioT 1o
dopmyne

N<2y v kR td,/ sina, (C.3)

rae y, — KoobduUMEeHT BIMIHNA TOHKOCTEHHO-
CTU 10sICa, Ui OTHOWEHUH D), / £ > 25
MpuHUMaeMblil pasHeiM 0,8, B ocTalk-
HBIX cliyyasx — [;

k — KoadbuuHeHT, NpuHUMAEMBI paB-

HBIM:

npu 4 (t /Dy)* — Ry/ E<0 3,6(/D)*E/R;

11p|/|0<4(t/D,,)2—‘R/E<6'10'4 0,9 +

+670 (1/ D)* — 170 R/ E;

B OCTaJIbHbIX caydasax — 1.
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C.2.5 Hecyuuyio cnnocOGHOCTb 3/IEMEHTA PEILET-
K BOIM3U MPUMBIKAHHUA K T105CY MPOBEPSIOT:

a) B y3jax, ykasanHbix B C.2.2, npu yriax
NpUMBIKaHUA o0 = 40° — 50° no ¢opmyne

(N +0,5M /d,)(1+0,013D /1)
YYakR,q A

<1, (C4)

rne k — ompenenswoT, kak B C.2.4, HO ¢ 3aMe-
HOI XapaKTepUCTMK Mosica Ha Xapak-
TEPUCTHKH 3JIEMEHTa peuleTku: D, Ha
Gonbluee U3 3HaYeHUt d uu d,, tHa t,

uR HaR,
JIns aneMeHTa pelueTKH HEKBAIpaTHOIO ceye-
HHS B JIeBYIO 4acTh ¢popmynsl (C.4) BBOOAT MHO-

31+d/d,) .
HKUTET> 22 +d / dy)’
6) B y3nax, ykasanHeix B C.2.3, no ¢opmyne
0,5M )x
dy
><[l +0,013+5d /D -0,1d,t;)D /t]sinc
YchkRydAd

(N +

<1.(C.5)

BripaxeHHMe B KpYIJIBIX CKODKax (hopMynsl
(C.5) He momxHO ObITh MeHee 0.

s 351eMEHTOB peILeTKY HEKBaApaTHOIO ce-
YeHUs B NeBY10 YacTb popmynsl (C.5) BBOAAT MHO-
xutens (1 +d/d,) /2.

C.2.6 TIpouHOCTh CBApHBIX LLIBOB, IIPUKPEILIL-
IOUIMX DJIEMEHTHI PELUETKH K ITOSICY, IIPOBEPSIOT:

a) B ysnax, ykasaHHbIX B C.2.2, nipu yriax
npuMbikanus o = 40° — 50° no popmyse

O,SM) 0,75+0,01D /¢
dy " Brksy Ry (2dy /sino+ d)

(N + <1, (C.6)

rae ﬁf, ks R, NIDUHUMAIOT COINACHO TPeGOBaHU-
M paszaena 15;
6) B y3nax, ykasaHHblx B C.2.3, o dopmyie

(N +

0,5M)><
d,
[1+0,013+5d/ D -0,1d, /1,)D/flsinc
4ﬁfkfd[7’YCRWf

<1,(CT)

B) CBapHbIC LUBHI, BHITIOJIHEHHBIE [IPY HATUYUY
yCTaHOBOYHOTO 3a3opa, pasHoro (0,5 — 0,7) 2,
C NOJHBIM NMPOTINABNAEHUEM CTEHKHM IPOGUIIs pac-
CUUTHIBAIOT KaK CTBIKOBBIE.

C.3 ®EPMB] U3 KPYTJLIX TPYB

C.3.1 Yanbl depM 13 KpyIbIX Tpy6 (PUCYHOK
C.2) nposepsioT cormacHo TpeboBanusm C.1.
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a — K-o6pa3Horo tuna; 6 — X-o0pasHblif, ¢ — ONOPHbIA

Pucynox C.2 — Y3nul ¢epM U3 KPyribiX TPYO
(o603HayeHnsT — cM. Tabmuny C.1)

C.3.2 B cayyae npuUMBIKAHUSA K TMOSACY # 3€-
MeHTOB penretku (pucyHok C.2,4,6), a Takke oa-
HOTO JIeMEHTa B OMOPHBIX y3nax (pucyHok C.2,6)
HECYILYIO CIIOCOOHOCTb CTEHKH 110sIca MIPOBEPSAIOT
IUTST KQXJIOTo MPUMbIKAIOLIEro 3/ieMeHTa Mo dhop-
MyJaM:

|3 N, sina, /v, |[/(6p,S) <15 J=1,....m(C.8)
=1

rne [ —
j —

N, N -
M, —
3mechy, —
L, —

Yy —

128

]le sin ¢, / (y,28) < 1, (C.9)

HOMep IIPUMBIKAIONIETO 3JIEMEHTAa;
HOMeD paccMaTpUBaeMOro NprUMbIKa-
IOLLErO 3NIEMEHTA;

ycwiue B IIPHMMBIKAIOILEM 3JIEMEHTE,
NpUHUMaeMoOe C Y4Y4E€TOM 3Haka
(«11I0C» MPU PaCTSIKEHUM, «MUHYC»
IIPU CXKAaTUHU);

K03bPULIUEHT, IpH | = j onpenesse-
MhIl 0 opmyte

Yq L7M,

M, ==+ ="
Yy N le/ sina,

npuizj w,=1;
KO3 OUIMEHT BIUSHUA 3HAKA YCHITAS
B pPacCMaTPUBAEMOM IPUMBIKAIOILEM
37ieMeHTe, MPUHUMAaEMblii paBHBIM 0,8
npu pactsokeHuu U 1,0 — B ocTanb-
HBIX CITy4asix;
JUIMHA Y4acTKa TIPUMBIKaHUs paccMar-
DHBaeMOro 3JeMeHTa (1 TPyOUaThIX
SNEMEHTOB [, = dj/ sin ocj);
KO3GbGULIMERT BAUSHUS IVIUHEI TTPU-
MbIKaHHSI paCCMaTPHBAEMOTO 3JIEMEH-
Ta, U1 HELWIMHAPUYECKUX TPUMBI-
KaHU# onpenensieMblit o ¢hopMyie

I, -b,

WP A/ A
Yo = 20D )

IUTA NATUHIPUYECKUX TPUMBIKAHUHA
(Tpy6) v, = 1;

b, win b, — MPHHA IPMMBIKAIOLIETO IEMEHTa

(ans TpyGuyaroro snementa b, = d,
wm b, = d);

S — XapakTepuCTHKa HeCylleil CIIOCOOHO-

CTH mosica, onpeaensieMas o ¢op-
Myne

S = 13(1 + 0,02 9) t2RyyC; (C.10)

3neck 8 = D/ t — TOHKOCTEHHOCTh I10SICa;
Yo — K03 OUIMeHT BIUSHUS IIPOOIbHOM

CWIBI B I0OSICE, OMNpENesieMblil TIpU
CXaTUU B mosce mo dhopmyne

Yy =1 —05(F/ AR)?,

B OCTlBHBIX CIy4asdX — Yp = L;

3geck  F, — mpogonbHas cua B Nosice CO €TOpO-

HBI paCTSIHYTOTI'O 9JICMEHTA PELUCTKHU,

Y, — KO3 GULIMEHT BIUSHUS NOAKpETUie-

HUS CTEHKH [0scCa B y3Jie Nomnepey-
HbIMU pebpaMu (ouadpparMaMu u
T.M.), MPUHAMAEMBbIA paBHBIM 1,25
P4 PACITONIOKEHUU MOAKPEIUISIO-
Lero pedpa B [Ipenesiax y4yacTka pac-
CMaTpUBaeMOTO MMPUMBIKAHUS U | —
B OCT&JIBHBIX Cy4asiX;

— K03bdUIMEHT BIUSHUA PacroIoxe-

HMS KaXIOTO U3 CMEXHBIX IIPUMBI-
KaIOUIMX 3JIEMEHTOB N0 OTHOILEHHIO
K paccMmatpuBaeMomy (j — My), OIl-
penensemsrii o tabnuue C.1;
npui=j g, = 1;



y, = arcsin f§,
npu B, < 0,7 noryckaercs MPUHUMATD
v, = 1,05 B, (B, — cm. Tabnuny C.1),
npu B, > 0,7
v, =1058 1+ 0,153,8),

ﬁWl = bWI / D;

b,, — mHUpHHa OXBaTa MOSACA NPUMBIKAIOLIUM

9JIEMEHTOM MEXIYy KPOMKAMU CBapHO-
ro wBa (rpu P, < 0,7 nonyckaercs npu-
Humars B, =B, npu B > 0,7 b, =
=b —1,).
C.3.3 Hecyuiyio cnocoGHOCTb CTEHKM TpyGua-
THIX JIEMEHTOB pelUeTKU BOIU3M MPUMBIKAHUS K
[0SICY MPOBEPSIOT MO GopMyJie

N( b
_(_Jri)_sl, (C.11)
YchchRydAd
roe £ — Xx03hdHUUUEHT, NpUHUMAEMbI paB-

HbiM: 0,008 — mis packocoB B K-06-

Taonuua C.1

CIT 53-102-2004

Pa3HbIX y3/1aX, IPU pacyeTe NpUMbIKa-
HUI KOTOpBIX 3Ha4YeHHEe KOIPDUIIMEH~
Ta {, onpeaensemoro no tadnuue C.1,
cocrapysieT menee 0,85; 0,015 — B oc-
TaANBHBIX CJIYYasix;
Y.g — KO3(POUUMEHT YCNOBMiA paGoThl, NpyU-
HUMaeMblid paBHbIM: 0,85 — miua sme-
MCHTOB, INMeEpeCeKaloWmnXcsd B y3je ¢
JBYMSI IDYTMMM 3JICMEHTAMH, MMEIO-
UMMM pa3Hble 3HAKM YCHUAUi;, 1 — B
OCTAIBHBIX CITyYasX.
C.3.4 I'lpu nogKperuieHHH CTEHKH T0sIca B yane
(B MecTax MPUMbIKAHUS PacCMaTPUBAEMOro MpH-
MBIKQIOLLIETO 3JIEMEHTA) NMPUJIIETAOWEt U pHBa-
PEHHOM K I10SICY HAKIIAJIKOM TOJNIUMUHOHN ¢, BMECTO
Ry B opmyse (C.10) upuHUMaOT pacyeTHOE CO-
NMPOTHBJICHHE MaTepHana HaKIaKu R, BMeCTo
! — TPUBEACHHYIO TONIUMHY [, PUHAMAEMYIO
PAaBHOI: AN paCTAHYTHIX HIPUMBIKAIOUINX SNIEMEH-
TOB f,, HO He Oonee 1,15t; s CXaThix — 7.+
+0,25¢  ,rnet , — Gonblias, af, = — MeHbLUAs
U3 TONUMH F U 1,

PacnioyioxeHue oCH CMeXHOro Tun
TPUMBIKAOLIETO JJIeMEHTa yana
OTHOCHUTE/ILHO OCH pacCMaTpyBaeMoro

C Toit Xe CTOpPOHHI IToAca K

_1,3¢,(1+0,025)
1+0,045

C NpoTHUBOMNOIOXHO! CTOPOHBI Nosica

2 Ty || 6y, (1+0,02) 1
cos [2DJ[1+5,4B, +5,6p¢

2D 0

Obosnavenus, npunamoie 8 mabauye C.1 (pucynox C.2):

&, — HauMeHblllee PaCCTOSHHUE BAONL OCH NT0SACa MEXNY CBAaDHBLIMH LIBaMHM, NPUKPEIULAIOLIMMHY K NOACY PacCMaTpH-
BaeMBIii M CMEXHBIN JIEMEHTHI pelleTKH (TIPOAOJLHEIA MPOCBET):

D D B B
g = (—2- +e, )(ctga, + Cctga, — 7(m + E‘LX_J]]’

§, — PaccTosiHMe BIOMb MOSCa MexAy 6OPTAMH PacCMaTPUBAEMOTO M CMEXHOTO MPMMBIKAIOLIMX SIEMCHTOB.
D D 7 .
5, = (—i‘/l B +ey jctga, (7"1 - By +e, [ct8a,;

, = b/D — OTHOUIEHWE LIMPHUHBI MPUMBIKAHHUS CMEXHOTO 3/IEMEHTa K AMaMmeTpy nosica (Mnsi TpyGUaThix 1eMEHTOB B, =

=d /D).

Mpumeyanue — 3HaueHHa CU HPUHUMAIOT PaBHBIMU:
npH g, < 0 g, = 0,6;
mpu 0 < g <D
npu g, =D g, =1L

g, =1—04(1—g/D¥
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C.3.5 IIpouHOCTh CBApHBIX IBOB B CIy4ae pe3-
KM TPYO CO CKOCOM KPOMKHU [IOIYCKAETCsl MpOBe-
pAaThb 1o hopMmyne

N<0954, RW, (C.12)

meRwy — PAacyeTHOE COIPOTHBJIEHUE CBapHOIo
CTBIKOBOTO COeNUHEHMS, TPHHUMAEMOe
1o yxaszanusm 7.4.

C.4 ®EPMbI U3 IBYTABPOB

C.4.1 ¥Y3nbl ¢epM U3 ABYTaBPOB C Mapajieiib-
HBIMU TpaHsMU nonok (pucyHok C.3) nposepsior
cornacHo TpeGoBaHusaM C.1, a TakKe yYUTHIBAIOT:

HECYLYIO CITOCOGHOCTh Y4acTKa CTEHKH Mosica,
COOTBETCTBYIOLLETO CXXATOMY 3JIEMEHTY PElLeTKH;

HECYLLYIO CIOCOOHOCTH MOMEPEYHOro CeUeHUst
TI0sica Ha COBMT.

C.4.2 B cayyae 0OZHOCTOPOHHETO NMPUMBIKAHUS
K IBYTaBPOBOMY ITOSICY IBYX JBYTaBPOBBIX SNIEMEH-
TOB PELIETKY WK 0oJiee ¢ YCWIUSMM Pa3HbIX 3Ha-
KoB (pucyHok C.3,a,6), a TAKXKE OIHOTO 3/EMEHTA
B OITOPHBIX y3nax (pucyHok C.3,6) pu g < 15 Mm
HECYIYIO CIIOCOGHOCTD ITOJIKU IT0SICa MPOBEPSIIOT st
KaX10ro MPUMBIKAIOLIEro 3JIEMEHTa 110 GopmyIre

R, 2 9y
(N+—A£)/ YYD y (2(?, +D_+2‘2D)+
d, d sin“a d, sina

+R (A - 1,d) }s L (C.13)

rae Y, — KoabduuueHT, onpenessieMplit o yKa-
saHusaM C.2.2.

a 6
N by
W 28 2g
O
F
L3 e/ e

C.4.3 Hecyunyto ciocoGHOCTb y4acTKa CTEHKH
IBYTaBpOBOrO I10siCa IO/ AEMCTBUEM CXKAaTOro ABY-
TaBpOBOTO 3JIEMEHTA PELIETKH NPOBEPSIIOT o Gop-
MyJie

Nsin%a/ (1,57,7, R, dyt) < 1, (C.14)

Iae ¢, — TOMUKHA CTEHKH Mosca.

C.4.4 Hecyuyo criocoGHOCTb I10IEPEeYHOro
cedyeHusl ABYTaBPOBOTO IOSICa MOJ BO3ACHCTBUEM
HOINEPEYHOM CWIbLL B Y3Jie¢ [IPOBEPSAIOT MO (HOpMY-
ne

Q/W.RIA—Q—x)Dt+ (1, +2n 1]} <1, (C.15)

rae Q — mnonepevHasi CUia B y3Jie, paBHasi MeHb-
meMy U3 nmpousBeneHuit N sino;
R, — pacyeTHOe CONpOTHBIEHHE CABUTY CTa-
JIM M0SCA;

x = 1/,/1 +16g2 /(3t%);

r — paguyc 3aKpyrJieHUs Npoduns Io-
Aca.
C.4.5 Hecymyio criocoOHOCTh ABYTABpOBOTO
9/IEMEHTAa pelIeTKH BOIU3M NPUMBIKAHHUS K IOSICY
MpoBepsIIOT 1o hopMyne

N (14+0,05d/t) / (v, ¥4 Ry Ap < 1, (C.16)

e y; — K03 GULMEHT, TPUHUMAEMBII MO yKa-
3anuam C.2.2.

C.4.6 CeyeHus cBapHbIX IIBOB, IPUKpETLIL-
JOLLMX SJIEMEHThl PEeLIETKH K [0ACY, MpUHUMa-
JOT COOTBETCTBEHHO HPOYHOCTH Y4YacTKOB (Io-
JIOK, CTE€HOK) JBYTABPOBOTO 3JIEMEHTA pelleT-
KH.

i

I
*
|

I,

a — K-o6pa3Hblit Npu TPEYroNbHOM pelleTKe; 6 — TO Xe, MPU PACKOCHOM pelieTKe; 6 — OMOpPHBIit

Pucynox C.3 — Y3l GepM U3 IBYTaBpOB
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NPUIOXEHUE T

(pexomendyemoe)

CXKATBIE DJIEMEHTHI C TUBKOI CTEHKOI

IMpu pacyere LEHTPaJbHO- ¥ BHELIEHTPEHHO
CXATbIX CTEPXKHEN CIUIOWHOIO CeYeHWs B CIIyda-
sIX, Koraa hakTUYecKoe 3HayeHue YCIOBHOM rub-

KOCTH CTeHKHU A, = (hy /1,)\[R, / E mpeBobiaer
(TIpY LEHTPAJILHOM CXKaTHH He 60Jiee yeM B 2 pa3a)
3HAaYCHUE [peAesibHOH YCIOBHOM TMOKOCTH CTEH-
KM 2, , TIOJy4eHHOE cortacHo TpeGoBarmsiM 8.3.2,
10.4.2, 10.4.3, pexomennyerca B opmynax (7),
(94), (96) mpu o < 0,5 mo 10.4.2, (100), (101),
(105) u (106) npuHUMATL PACYETHYIO YMEHbIIEH-
HYIO MIOIaAb CeueHus A, B3aMeH A.

3HaueHHe A, PEKOMEHIYETCS BHIYUCIATEL IO
dopmyam:

IU1SL ABYTaBPOBOIO U UIBEJJIEPHOTO CeYeHHU

A= A— (hy—h) 1, (T.1)

I XopoO4yaToro ceyeHus:
TIPY4 LICHTPAJIbHOM CXaTUU

Ag= A= 2hy— h) 1, — by, — bt (T.2)
IIPHY BHELICHTPCHHOM CXaTHUHN
Aj=A~2h,— h) 1, (T.3)

B dopmynax (T.1) — (T.3) oGo3HayeHo:
hyu h; — pacyeTHas M YMCHBIUCHHAs BHICOTA
CTEHKH, PacTOIOKEHHOU TIapaieb-
HO TUIOCKOCTH, B KOTOPOH IPOBEPSI-
€TCA YCTOMYUBOCTB;
by ¥ by — pacueTHast ¥ YMEHbIICHHAST IIMPHHA
nosica KopoGyaToro Ce4eHus1, pacro-
JIO>KEHHOTO NEPIIEHAMKYIISIPHO IUTOC-
KOCTH, B KOTOpOii NpPOBEPSIETCsl yC-
TOWYUBOCTb.
3HayeHue /,; B LIEHTPAILHO-CXAThIX DNEMEH-
TaxX PeKOMEHIYEeTCs BBIYUCIIATE [10 HopMynam:

IS ABYTaBPOBOTO CEYECHUS

hd = tw [qu _(Xw /xuw —1))(
(g ~1,2-0,1) ] JE/R,,  (T:4)

rae npy ), > 3,5 peKOMEHAYETCS IPUHUMATD ) =
=3,5;
IJIS KOpoDYaATOro ceyeHHs

hd = tw [qu _(Xw /qu - I)X
x(X,,,,,—2,9—0,2}»+0,7X,,)]‘/E/R , (T.5)

rae npu x > 2,3 peKoMeHayeTcsi IpUHUMATh ) =
=2,3;
ISl WIBEJUIEPHOTO CEYEHUS

hy =t JETR,. (T.6)

TSt LEHTPaNbHO-CXKATHIX JIEMEHTOB 3HAUCHHUS
A M &, B dpopmynax (T.4) — (T.6) pexomenay-
€TCsl IPUHKUMATH coryiacHo TpeboBanusam 8.3.2. [Tpu
BBIYUCJICHUN 3HAYEHUS h , IS Kopo6anoro ceye-
Hus no dopmyne (T.5) Bmecro hy, £, X, 4 A,
PEKOMEHAYETCsl NPUHNUMATD COOTBETCTBEHHO b, 1,

Aygimhpy = (beﬂ/tf),/Ry / E , nput 3TOM 3Haue-
HUe 7»,,” pEKOMEHJIyeTCsl ONPEAENATh COIIACHO
TpeboBaHusiM 8.3.8.

Bo BHEIIEHTPEHHO CXKATHIX NEMEHTAX ABYTaB-
POBOTO M KOpPoOOYaTOro ceyeHUit 3Hauenue i, pe-
KOMEHJ1yeTCsi BBIYUCIISITh IO (POpMyiaM COOTBET-
crBedHO (T.4) u (T.5). IIpu 3TOM B 3THX POpMY-
JIax 3HAYCHUST A = A, ® A, DEKOMEHIYETCS TpH-
HHUMATb COTJIACHO Tpe6OBaHmiM 10.4.2.
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VIK 624.014.2(083.13)

KuttouyeBsble CoBa: CTajIbHbIE CTPOUTENbHbIE KOHCTPYKIUM 30aHUM U COOPYXEHHI, 0COObIE YCIOBUS IKCII-
JIyaTauyy CTAIBHBIX KOHCTPYKIMIA, pacyeTHBIE XapaKTEPUCTHKN MATCPUAIOB M COSAMHEHUI, TPOESKTUPO-
BaHUE CTAIBHBIX KOHCTPYKIHA C y4eTOM IpefOTBpallieHus XPYIKOrO pa3pylueHus, TPYIIbl CTATBHBIX
KOHCTPYKILIMi1, METOAMKA NMOAGOPa MUHUMANIBHBIX CEYEHUH U3rubaeMblX 31€MEHTOB

H3zdanue opuyuansroe
CBOJ ITPABWJI 11O TPOEKTUPOBAHUIO U CTPOUTENBCTBY
CII 53-102-2004

OO0ume npaBuia NPoEKTHPOBAHNSA
CTAJIBHBIX KOHCTPYKUMA

3aB. u3n. ota. 4. D. Kasurnuna
PenaxTop H.A. Pazauyesa
Texuuyeckuit penakrop JI.4. loaoea
Koppextop B.B Kosauesuu
KomnriotepHas Bepctka T.H. Juodenko

Tonnucao B neyats 25.01.2005. Popmar 60%84 1/,
Teyars odcetnad. Yeu. ney. ai. 15,81,
Tupax 500 3k3. 3akas Ne 100.

DepepanbHOe TOCYIAPCTBEHHOE YHUTApHOE MpEarpUsSTHE
«lleHTp npoekTHO# nmpoaykuuu B cTpoutensctse» (OI'YIT LITH)
127238, Mockea, Imumpoeckoe wi., 46, xopn. 2.

Ten/dakc: (095) 482-42-65 — mnpueMHas.
Ten.: (095) 482-42-94 — otaen 3aKa30B;
(095) 482-41-12 — TmpoeKTHHI OTAEN;
(095) 482-42-97 — npoekTHBI KabHHET.

udp noanuckn 50.5.53



