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Beenenne

Hacrosimmii cBOJ mpaBuil  COCTABIEH C LEJNbIO IOBBILICHUS
YpOBHSI 0€30MacHOCTH JIIOJIeH B 3JaHUSAX UM COOPYXKCHUSAX H
COXPAaHHOCTHM MAaTEpUAIbHBIX ILIEHHOCTEH B  COOTBETCTBHH C
®enepanbHbiM - 3akoHOM  OT 30 nexabpst 2009 1. No 384-D3
«TexHuueckuil periaamMeHT 0 0€30IaCHOCTH 3AAHUN U COOPYKEHUI,
TIOBBIIICHUS YPOBHS TapMOHHM3allUd HOPMATHBHBIX TpeOOBaHUM C
€BPOMNEHCKUMH U MEXKIyHApOAHBIMH HOPMATHUBHBIMU JOKYMEHTaMHU,
NPUMEHEHHUSI €IUHBIX METOJOB OMNPEACIICHUS HKCIUTyaTallMOHHBIX
XapaKTEPUCTUK U METOAOB OLIEHKH.

Axryammzaruss  CHull 11-23-81*  BeIMOdHEHa — CIEAYIONIUM
ABTOPCKHUM KOJUIEKTHBOM: L[eHTpanbHbIi Hay4YHO-HCCIET0BATENbCKII
UHCTUTYT CTPOMTENbHbIX KOHCTpykuuid wum. B.A. Kydepenko
(IHMUCK wum. B.A. Kyuepenko) — wunctutyr OAO «HUL]
«CTpOUTENBCTBO» B COCTAaBE CIELMAIUCTOB: J-pa TEXH. HayK
U U. Beosikos, I1J]. Ooecckuu, II.I. Epemees, KaHIMIATbl TEXH.
Hayk  [.E. benvckuil, JLA.  Tunvoenwcopn, M.U. [Tykosa,
b.H. Pewwemnukos, FO.H. Cumakos, M.P. Ypuyxuu, M.U. @apghenn,
b.C. Lemaun, wmxenepsl A.Il. Jlaspos, JI.C. Cownukosa,
DeKTpOCTANBCKUH MmoauTeXHu4eckuit UHCTUTYT MUCuC (o-p TexH.
Hayk, npod. B.U. Moucees); UUHUUIICK wum. MenpHHKOBA: Ja-p
TeXH. HayK, npod. wi.-kopp. PAACH A.b. [lagnos, n-p TEXH. HAyK
B.M. I'opuykuii, xanauaatsl TexH. HayK B.B.Eeookumos, E.M.backo,
unxenepel [.P [lenanuna, M.M. Egpemos, B.H. Meiimun,
B.M. Babywrun; MI'CY (n-p texH. Hayk A.P. Tycuun); CII6IACY
(n-p TexH. Hayk ['U. Benwu), OOV (kaun. TexH. Hayk b.A. [lywkun),
Yensounckuit 3MK  (umxk. A.B. [lauoamako); «AHCTHTYT
Temnoanexkrponpoekt» — OAO «MuxeHepnsiii neHtp EOC »
(vmx. UK. Buwnuyxuir).
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Croa npaBuJ

CTAJIBHBIE KOHCTPYKIIUHU
Steel structures

Hara BBenenuss 2011-05-20

1 ObaacTb npuMeHeHNsI

1.1 Hacrosmme mnpaBuia cieayeT coOMogaTh IPU  MPOEKTUPOBAHUU CTAJIbHBIX
CTPOUTENBHBIX KOHCTPYKIIUI 3/1aHUI U COOPYKEHHI PAa3IMYHOTO HAa3HAYEHUs, pabOTaroIMX
npu temneparype He Boime 100 °C u e nmxe munyc 60 °C.

Hopwmsbl He pacnipocTpaHsIOTCS Ha MPOEKTUPOBAHUE CTAJbHBIX KOHCTPYKLIMH MOCTOB,
TPAHCHOPTHBIX TOHHEJNEH U TPYO 10| HACBIIIIMHU.

1.2 Ilpm mnpoeKTUPOBAHMM KOHCTPYKIMHM, HaXOASIIUXCSI B OCOOBIX YCIOBHSX
SKCIUTyaTaluu  (Hampumep, KOHCTPYKUMH  JIOMEHHBIX IIeueil; MarucTpajbHbBIX U
TEXHOJOTMYECKUX TPYOOIPOBOAOB; PE3E€pPBYapOB CIIELUAIBLHOTO Ha3HAYEHUS; KOHCTPYKLUI
3aHUH, TOABEPrarolUXcs CEHCMUYECKHMM BO3JECHCTBUSAM, WHTCHCHUBHBIM BO3JCHCTBUAM
TEMIEPATYpbl, paJWallid, arpecCUBHBIX Cpell; KOHCTPYKUMUH TUIPOTEXHUYECKUX U
MEJIMOPATUBHBIX COOPYKEHUI), KOHCTPYKLMI YHMKAJIbHBIX 3laHUM U COOpPYKEHHM, 3MaHUN
ATOMHBIX 3JIEKTPOCTAHIMH, a TaKXe CHEHUAIbHBIX BHJIOB KOHCTPYKUUH (Hampumep,
IpEIBapUTENbHO HAMNPsDKEHHBIX, IMPOCTPAHCTBEHHBIX, BHMCAYMX),  CIEAYeT COOJI0AaTh
JIOTIOJTHUTEIIbHBIE TPEOOBaHUS, MPEIYCMOTPEHHBIE COOTBETCTBYIOIIMMH  HOPMAaTHBHBIMH
JIOKYMEHTaMH, B KOTOPBIX OTpa)k€Hbl 0COOEHHOCTH PabOThI 3TUX KOHCTPYKLU.

2 HopMaTuBHbBI€ CCBLIKH

HepequL HOPMATUBHBIX JOKYMCHTOB W CTAHAAPTOB, HA KOTOPBLIC UMCIOTCA CCBHIJIKHM B
HACTOAIINUX HOPMaAX, MIPHUBCICH B ITPUIIOKCHUN A.

IHIpuwmeudanue — [Ipu noms3zoBannu HactosmmM CII 1enecooOpa3HO MPOBEPUTH NEHCTBHE
CCBUIOYHBIX CTaHJApTOB W KJIAcCH(UKATOpPOB B HMH(POPMAIMOHHOW CHCTeMe OOIIero IOJIb30BaHUS — Ha
ounmansHOM caliTe HaMOHANBHBIX opraHoB Poccuiickoit ®Penepanny 1o cTaHAapTH3anuu B ceTH VHTEepHET
WIN TI0 €XKErofHO H3/1aBaeMOMYy HH(OPMAaIlMOHHOMY YykazaTtento «HalmoHanbHBIE CTaHIApTHD», KOTOPBIA
OIyOJIMKOBaH M0 COCTOSIHUIO Ha | SIHBapsl TEKYILIETO T0Jia, U 10 COOTBETCTBYIOIINM €KEMECSIYHO H3/1aBaCMbIM
MHQOPMALMOHHBIM YKa3aTessIM, OIyOJMKOBAHHBIM B TeKylleM romy. Eciu cChIIOYHBIN JOKYMEHT 3aMeHEH
(m3MeHeH), To mpH moib3oBaHuM HactoaummM CII criemyeT pyKOBOJICTBOBATHCS 3aMEHEHHBIM (M3MEHEHHBIM)
JIOKYMEHTOM. Ecnu cCBUTOYHBIM TOKYMEHT OTMEHEH 0e3 3aMeHbI, TO IOJO0XKEHHE, B KOTOPOM JlaHa CChUIKa Ha
HET0, IPUMEHSETCS B YaCTH, HE 3aTParuBaroIIel 3Ty CChUIKY.

3 TepMuHBI U onipee/ieHUs!

Tepmunsbl, ucnonszoBanHble B HacTosAwmweM CII, mpumenens! B coorBerctBuu ¢ 'OCT
4.253,T'OCT 2601, TOCT 28548.

4 O01IHe MOJI0KEeHUS

4.1 OcHoOBHbIE TPeOOBAHMS K KOHCTPYKIUAM

4.1.1 TIpn npOEKTUPOBAHUH CTAJILHBIX CTPOUTENbHBIX KOHCTPYKIIUN CIIEyeT:

NPUHUMATh KOHCTPYKTHUBHBIE CXEMbl, 00€CIeUHUBAIOIINE MPOYHOCTh, YCTOMUHUBOCTh U
IIPOCTPAHCTBEHHYI0 HEU3MEHSAEMOCTb 3[aHUM U COOPYXKEHMH B LEIOM M HUX OTAEIbHBIX
AJIEMEHTOB NP TPAHCIOPTUPOBAHUH, MOHTAXKE U IKCIUTyaTalllH;

HN3nanue opunuaibHoe
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cobmonats TpedoBanus CHull 2.03.11 B yacTu 3amuThl CTPOUTEIBHBIX KOHCTPYKIHHA
oT Koppo3uu u TpeboBaHusi dDenmepanpHoro 3akona or 22 wuiois 2008 r. No 123-D3
«TexHn4YecKuid periaMeHT o TPeOOBAHUAX MOKAPHOU OE30MaCHOCTHY. Y BEIHUEHHE TOIIINHBI
opoKkaTa M CTEHOK TpyO ¢ LeNbl0 3allUThl OT KOPPO3MM U IIOBBIIICHMS Ipenena
OTHECTOMKOCTH  KOHCTPYKIMH  JONYCKAeTCsI TOJBKO TMPH  TEXHUKO-DKOHOMHYECKOM
000CHOBAHUY,

OPUMEHSATh PallMOHATIbHBIE MPOGWIN poKaTa, Y3PPEeKTHUBHBIE CTAId U MPOTPECCHBHBIC
TUIBl COEIUHEHUH; 3JIEMEHThl KOHCTPYKLMH JOJKHBl MMETh MHUHHUMAJbHBIE CEYEHUS,
YIIOBJICTBOPSIOIIME TPEOOBAaHUAM HACTOALIMX HOPM C yYETOM COPTAaMEHTOB Ha IMpPOKaT U
TpYyOBI;

npeaycMaTpuBaTh TEXHOJOTHYHOCTh W HAWMEHBIIYIO TPYIOEMKOCTh H3TOTOBIICHHUS,
TPaHCHOPTUPOBAHUS U MOHTAKa KOHCTPYKLIUH;

YUUTHIBATh TPOU3BOJICTBEHHBIE BO3MOKHOCTH M MOITHOCTh TEXHOJIOTMYECKOTO U
KpPaHOBOr0 000py10BaHUS NPEANPUATUNA — U3TOTOBUTENIEH KOHCTPYKIMIL;

YYUTHIBATh JIOMyCKaeMble OTKIIOHEHHUS OT NMPOEKTHBIX pPa3MEpOB M T'€OMETPHUYECKOU
(bOopMBI 3JIEMEHTOB KOHCTPYKIMHA IPU U3TOTOBJICHUN U MOHTAXE;

coOmonaTh TpPeOOBaHUSI TOCYNAPCTBEHHBIX CTAaHAAPTOB M JAPYIHX HOPMATHBHBIX
JIOKYMEHTOB Ha KOHCTPYKLIMU COOTBETCTBYIOILEIO BMJA; IPU HEOOXOIUMOCTH BBINOJIHATH
pacyeT TOYHOCTH pa3MepOB KOHCTPYKIIUM U UX 3r1eMeHToB coriacHo ['OCT 21780.

4.1.2 OTKpBIThIE KOHCTPYKLIMH, HE 3aMypPOBaHHbIE B OETOHE WM B KUPIIUYHOM KIIaJKe U
T.I., JOJDKHBI OBITH JOCTYHHBI JUIS HaONIOJEHUS, OLEHKH TEXHHYECKOTO COCTOSHHUS,
BBINOJIHEHUS] MPO(UIAKTUYECKUX U PEMOHTHBIX pabOT, HE JOJDKHBI 3aJiepXKHUBATh Bary u
3aTPYAHATH NPOBETPUBAHKE. 3aMKHYTHIC IPOPIIIN TOJKHBI OBITh T€PMETU3UPOBAHBI.

4.1.3  Pabounme  4YepTeXH CTaJIbHBIX KOHCTPYKLUMH JOJDKHBI COOTBETCTBOBATH
tpeboBanusM mo u3rorosiaeHuto (OCT 23118) u monTaxy koncrpykiuit (CHull 3.03.01).

B pabounx yeptexxax koHCTpykuuid (Mapok KM n KMJI) u B 1oKyMeHTalnuu Ha 3aKas3
MaTepuasoB ClelyeT yKa3blBaTh:

Mapku CTald M JONOJHUTENbHbIE TpeOOBaHUS K HHUM, MPETYCMOTPEHHBIE
rOCyJapCTBEHHBIMH CTaHIAPTaMH MM TEXHUYECKUMH YCIOBUSMH U HACTOSIIIIUMHI HOPMaMH;

Croco0 BBIMOJHEHUS! CBAapHBIX COEIUMHEHHUH, BUJ U PEKUM CBapKW; THUIIBI, MapKH,
JMaMEeTPhI AJIEKTPOJIOB U MaTEPUAIOB JIJIsl aBTOMAaTHYECKOW W MEXaHM3MPOBAHHOW CBapKH,
MOJIOKEHHUE 111BA IIPU CBApKe, TUIT MOKIAKHU JIJIsl CTHIKOBBIX I1IBOB;

KJIACCHI POYHOCTH U TOYHOCTH OOJITOB;

croco0 MOATOTOBKU KOHTAKTHBIX MOBEPXHOCTEN /17151 PPUKIIMOHHBIX COEIMHEHU;

pacrioyio)keHue W pa3Mepbl CBAPHBIX, OONTOBBIX M (PPUKIMOHHBIX COCAMHEHUH C
yKa3aHHEM BBITIOJHEHHUS UX B 3aBOJICKUX MM MOHTXHBIX YCIOBHSX U, IPU HEOOXOIMMOCTH,
MIOCJIEIOBATEIFHOCTh HAJIOKEHHS IITBOB U YCTAHOBKH OOJITOB;

CHocoObl U 00bEM KOHTPOJISI KAUECTBA;

TpeOOBaHUS K 3aIIUTE KOHCTPYKIIUN OT KOPPO3HUH.

4.2 OcHOBHBbIE pacyeTHbIe TPeOOBaHUS

4.2.1 CranpHble KOHCTPYKLUMH M HMX pPacyeT JOJDKHBI YJOBIETBOPATH TPeOOBaHUAM
I'OCT 27751.

Pacuer cTambHBIX KOHCTPYKLUH CIEAYET BBINOJIHATH C YY4ETOM HA3HAYEHUs
KOHCTPYKIUH, YCIIOBUN UX U3TOTOBJIEHUS, TPAHCIIOPTUPOBAHUS, MOHTaXa M dKCIUTyaTalluu, a
TaK)Ke€ CBOMCTB MaTepHUAJIOB.

B pacuerHbIXx cXxeMax MJOJDKHBI OBITH YYTEHBI JePOpPMAIMOHHBIE XapaKTEPUCTUKH
OTIOPHBIX 3aKPEIJICHNH, OCHOBAaHUH U ()yHIaMEHTOB.
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4.2.2 Ilpu pacuere KOHCTPYKIMI 3HA4YE€HHUS HArpy3oK M BO3JEHUCTBUH, a Takxke
IpeenbHble 3HAYCHHUs] NPOTrMOOB M IMEpPEeMEUIEHUH  3JIEMEHTOB KOHCTPYKLUH clexyer
npunuMarh cornacHo tpeboBanusam CIT 20.13330, CHull 2.09.03 u paznmenos 14 u 15

HACTOSAINX HOPM.
4.2.3 3a pacueTHyl0 TemIepaTypy B pailoHE CTpPOUTENbCTBA CIEAYET IMPUHUMATh
TEeMIIEpaTypy Hapy>KHOTO BO3[qyXa HanOoiee XOJNOJHBIX CYTOK obecnedeHHocThio 0,98,

onpeaeneHnyo cornacio CHull 23-01.
PacueTHast TexHOJIOrHYECKasi TEMIIEpaTypa yCTaHABIUBACTCS 3a/JlaHUEM Ha pa3paboTKy

CTPOUTEIILHOMN YaCTH IIPOCKTA.
4.2.4 PacueTHble cXeMbl U OCHOBHBIE MPEANOCBUIKM pacyera JOJDKHBI OTpaXkaTb

JeMCTBUTENbHBIC YCIOBUS paOOTHI CTATbHBIX KOHCTPYKIH.
PaccmaTpuBaroTces ciaenyomue pacueTHbIE MOJEIN HECYIIUX KOHCTPYKLUI:
OTJIe/IbHbIE KOHCTPYKTHUBHBIE 3JIEMEHTHI (HalpuMep, pacTAHYThIE U CKaThle CTEPIKHHU,

(HecBoOOAHBIE

0aJIKu, CTOMKH U KOJIOHHBI CIUIOIIHOTO CEYCHUS H JIp.);
PacKpeIUICHHBIC

IUIOCKUE WK TPOCTPAHCTBCHHBIC CUCTCMBEI,
PUCYHOK 1, a), CUCTECMY CJICAYCT CUUTAThb paCerHHCHHOﬁ, €CJIM KOHCTPYKIHA PaCKPCIIJICHUA

HE MEHEE 4YeM B 5 pa3 YMEHbLIAeT FOPU30HTAIbHbIE NIEPEMELICHHUSI CUCTEMbI; PacueT TaKUX
KOHCTPYKLUH MOXXET OBITh BBINOJIHEH IyTEM pacdeTa OTAEIbHBIX 3JEMEHTOB C Y4E€TOM HX
B3aUMOJICUCTBUS MEXIY COOOM U C OCHOBaHUEM;
IUIOCKHE WJIM [POCTPAHCTBEHHBIC CHCTEMBI, HEPACKPEILICHHBIE (CBOOOIHBIC — PUCYHOK 1, 0);
IpU pacueTe TAaKUX KOHCTPYKIIMM, Hapsily C MPOBEPKOM OTIENbHBIX 3JIEMEHTOB, CIENYET
YUUTBIBATh BO3MOXKHOCTb JOCTHKEHHSI ITPECIIBHOTO COCTOSIHUSL CUCTEMBI B 1IEJIOM;
JIMCTOBBIE KOHCTPYKIMHU (000JIOUKH BPALICHHUS).

a)

N

L4

g

77

77 77 7

Pucynok 1 — CxeMbl CHCTeM pacKpenJieHHbIX (@) M He pacKpelIeHHbIX 0T nepeMelenuii (0)
4.2.5 HpOCTpaHCTBCHHLIC CTaJIbHBIC KOHCTPYKIUH CJICOYCT, Kak IpaBuHJIo,

pacCUuThIBaTh KaK €JUHBIC CUCTEMBI C YUYETOM q)aKTOpOB, OMPECACIIAIOINX HAIIPAKCHHOC U

neOpPMUPOBAHHOE COCTOSIHHE, OCOOCHHOCTH B3aMMOJEHCTBHUS 3JIEMEHTOB KOHCTPYKIUIH
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MEXIy co00i M C OCHOBaHHMEM, T'€OMETPHYECKON M (PU3NUECKON HEITMHEHMHOCTH, CBOWMCTB
MaTEpUaIOB U IPYHTOB.

JlonyckaeTcsi BBIIOJIHATH MIPOBEPKY YCTOMYMBOCTU CTEP>KHEBBIX KOHCTPYKIMH (B TOM
Yycie MPOCTPAHCTBEHHBIX) C HCIHOJIb30BAHUEM CEPTHU(PHUIHUPOBAHHBIX BBIYMCIMTEIbHBIX
KOMILIEKCOB ~ KaK WICATM3MPOBAHHBIX CHUCTEM B MPEANOJIOKEHUU YIPYruX IedopMmaruii
CTaJIH.

4.2.6 Onenky oOmed YCTOMYMBOCTH KapKaca JOMYCKAeTCsl MPOU3BOAUTH TIO
Hele(hOpMUPOBAHHON cxeMme MJis KapKacoB paMHOM (C JKECTKUMH y3J1aMu pureneit c
KOJIOHHAMH), paMHO-CBSI3€BOM (paMHBII KapKac ¢ BEPTUKAJIbHBIMU JradparmMamMu )KeCTKOCTH
WIN KECTKMMHU BCTaBKaMH) UM CBs3€BOM (Oe3pHUIresIbHbIA KapKac WIN ¢ HEKECTKUMHU y3J1aMu
pUreneil ¢ KOJIOHHAaMH) CHCTEM, KOTOpPbIE HMEIOT B CBOEM COCTABE IPOJIOJIbHBIE U
IIOTIEPEYHBIE PAMBbl U CBSA3H, YCTAHOBICHHBIE B COOTBETCTBUM C 13.4 HACTOALIUX HOPM.

B pamHO-cBsi3eBOW WM B CBSI3€BOIM CHCTEMax, KOTJa Y3JIbl CBSI3€BOrO OJOKa He
COBIIAJAIOT C y3JIaMU KapKaca, pacdeT CJeAyeT BBIMOJHATH MO0 JeGOpMHUPOBAHHON cxeme (¢
y4eTOM I€OMETPUYECKON HETMHEHHOCTH CUCTEMBI).

427 DnemMeHTbl KOHCTPYKIMM, paccMaTpuBacMble B  HAcTOSALIMX  HOpMax,
NOApa3AeAIOTCS Ha TPU Kiacca B 3aBHCUMOCTH  OT HaNpsHKEHHO-IE(OPMUPOBAHHOTO
cocrosaus (HJIC) pacueTHoro ceueHus:

1-it xmacc — HJAC, mpum KOTOpOM HampspKEHHsT 1O BCEl IUTOMIaTy CEYCHUS He

MPEBBIIAIOT PACYETHOTO COMTPOTUBICHUS CTATIN |0'| < Ry (ympyroe cocTositHu€ CE4EHUs);
2-i1 xnace — HJIC, mpu KOTOPOM B OJTHOI 4acTH CEYCHUS |O'| <Ry, a B gpyroii |0| =Ry

(YnpyromiaacTH4ecKoe COCTOSIHUE CeUEHUs);
3-it knacc — HJIC, npu KoTOpoM Mo Bcel IUIOIMAAN CEYEeHUs |0'| = Ry (mnactuyeckoe

COCTOSTHUE CEUYEHH S, YCIOBHBIN MIACTHUECKUN IIIAPHUD).
4.2.8 BykBeHHble 0003HAUEHMsI BEJIMYMH, HWCIIOJIB30BAHHBIE B HACTOSIIUX HOpMaXx,
MIPUBEJEHBI B IPHJIOKEHUH b.

4.3 Yder Ha3HAYeHUS U YCJIOBHI pad0Thl KOHCTPYKIMIA

43.1 B 3aBMcHMMOCTH OT Ha3Hau€HHs, YCIOBUH pabOThl M HaJIM4YUsl CBApHBIX
COEIMHEHUN KOHCTPYKLUHU CJeNyeT NOoApa3AeisiTh Ha YeTbIpe TPYIIIbl COIIACHO
IIPWIOKEHUIO B HacToSIIIMX HOPM.

4.3.2 Tlpu pacueTe KOHCTPYKIMM U COETMHEHU ClIeAyeT YUUThIBATh:

KO3(QQUIMEHTH HAJAEKHOCTH IO OTBETCTBEHHOCTH 7Yn, TNPUHUMAEMbIE COTJIACHO
tpeboBanusm CHull 2.01.07;

KOA(p(UIMEHT HAJeKHOCTU Yy = 1,3 /Ui 37I€eMEHTOB KOHCTPYKIIMM, paCCUUTHIBAEMBIX
Ha MMPOYHOCTb C UCIOJIb30BAaHUEM PACUETHBIX CONPOTUBICHUN Ry;

KOd(PUIMEHTHI YCIOBUI PabOThI SJIEMEHTOB KOHCTPYKIIUA U COSAUHEHUHN Y., Y1 U Vb,
npUHUMaeMble 10 Tabmune 1; myHkTy 7.1.2; Tabmune 45 m  pazgenam 14, 16, 17 u 18
HACTOSALIUX HOPM.

OTHOLIEHNE KPUTHYECKON HAarpy3kM K pAacueTHOM I CTEpPKHEBBIX KOHCTPYKLMH,
pacCUMTBHIBAEMBIX KaK HCATM3UPOBAHHBIE NIPOCTPAHCTBEHHBIE CUCTEMBI C MCIOJIB30BaHUEM
cepTU(HUIIMPOBAHHBIX BBIYUCIUTEILHBIX KOMIUIEKCOB (coriacHo 4.2.5, 4.2.6), T0KHO OBITh
HE MEHbIIe KOdPPUIIUEHTa HAJACKHOCTH MO YCTOMYMBOCTH CHUCTEMBI Ys = 1,3.

4.3.3 Ilpu npoeKTHUPOBAHUH KOHCTPYKIUH, MOJBEPraloOIIUXCs HEMNOCPEACTBEHHOMY
BO3/ICUCTBUIO MOABIKHBIX, BUOPAIIMOHHBIX U JPYTHX IMEPEMEHHBIX HArPy30K, BHI3BIBAIOLINX
YCTAJIOCTh METallJa, CIEAYeT INPUMEHSTh TAaKHMe€ KOHCTPYKTHBHBIE DPEILICHMs, KOTOPbIE HE

4
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BbI3bIBAIOT 3HAYUTEJIPHOM KOHLIEHTPALMU HANpsHKEHUsS, U CIEAYeT BBIIIOJIHATH pacyeT Ha
yCTaNOCTh.

4.3.4 Ilpu npOEKTHPOBAHUM KOHCTPYKLUH, BO3BOJUMBIX WJIM 3KCIUIyaTUPYEMBIX B
YCIOBHAX HU3KUX TeMIepaTyp, NpU KOTOPHIX IOBBIIIAETCS BO3MOXHOCTb XPYIIKOIO
paspylleHMs], CIEAyeT Y4MTbIBaTh TpeOOBaHUS K Marepualy, KOHCTPYHPOBAHHMIO U
TEXHOJIOTUU U3TOTOBJICHUS.

Tabnauma 1

Koapdunuentst
DneMeHTbl KOHCTPYKIHUN ycIoBuil
paboTHl 7,
1 banku CIUTOITHOTO CEYSHHS U CKAThIe AJIEMEHTHI (pepM MepeKPHITHIA IO 3aIaMH 0,90
TeaTpoB, KIIyOOB, KHHOTEATPOB, 110l TPHOYHAMH, IO NOMEIICHUSIMA Mara3uHOB,
KHUTOXPaHWIXIL ¥ QPXUBOB U T.II. IPH BPEMEHHON HArpy3Ke, HE MPEBBIIIATONIEH
BEC MEPEKPHITHH
2 KosioHHBI 00IIIECTBEHHBIX 3/IaHHUI TIPU MOCTOSHHON Harpyske, paBHoit He meHee 0,8 0,95
pacyeTHOM, U OTOp BOJOHAMOPHBIX OallleH
3 KoJIOHHBI 0JTHO3TaXKHBIX MPOU3BOICTBEHHBIX 3[]aHUI ¢ MOCTOBBIMH KpaHAMHU 1,05
4 CxaTtple OCHOBHBIE 3JIEMEHTHI (KPOME OTIOPHBIX) PELIETKH COCTABHOTO TaABPOBOTO 0,80
CEUeHHMs M3 ABYX YTOJIKOB B CBApHBIX (pepMax MOKPBITUIL U MEPEKPHITHI
IIPU pacyeTe Ha YCTOWYNBOCTh YKAa3aHHBIX 3JIEMEHTOB C THOKOCTBIO A > 60
5 PacTAHYTHIE DIIEMEHTSI (3aTSKKH, TATH, OTTSHKKH, IOABECKH) IIPU pacdeTe 0,90
Ha IIPOYHOCTH 110 HEOCIA0JICHHOMY CEYEHHIO
6 DeMeHTH KOHCTPYKIMIA U3 CTaJH ¢ TIpeeioM TeKydecTH 10 440 H/mm?, Hecylue 1,10
CTaTUYECKYIO HArpy3Ky, IIPH pacdyeTe Ha MPOYHOCTH IO CEYEHHIO, OCIabIeHHOMY
OTBEPCTHAMH [T OONTOB (KpoMe (PPUKIINOHHBIX COCTUHCHUH)
7 CxxaTble 2JIEMEHTHI PeNIETKN MPOCTPAHCTBEHHBIX PEIIeTYaThIX KOHCTPYKINH 13
OJIMHOYHBIX YTOJIKOB, IIPUKPETIISIEMbIE OTHOM ITOJIKOHN (111 HEpaBHOIIOJIOYHBIX
YrOJIKOB — OOJIbIIE MNOJKOi):
a) HEMOCPEACTBEHHO K M0sicaM CBapHBIMHM IIBaMHM JINOO JBYMs Gonrtamu u Oosee,
YCTaHOBJICHHBIMH BJIOJIb YTOJIKa:
packochl 1o pucyHky 15, a u pacmopku mo pucysky 15, 0, B, e 0,90
pacKoCkl O pUCYHKY 15, B, T, 1, € 0,80
0) HEMOCPEACTBEHHO K MOSCaM OJHUM OOJNITOM MU 4epe3 (acoOHKY HE3aBHCUMO 0,75
OT BHJIa COCANHEHNUS
8 CxaTble 3JIEMEHTHI U3 OJJMHOYHBIX YTOJIKOB, MPUKPEIUIIEMbIX OJHOHN ITOJIKON 0,75
(JUTsl HEpPaBHOIIOJIOYHBIX YTOJIKOB — MEHBIIIEH TTOJIKOH), 32 HCKIIOUEHUEM DIIEMEHTOB
IUTOCKUX (h)epM N3 OJMHOYHBIX YTOJKOB M 3JIEMEHTOB, YKa3aHHBIX B MO3ULINH 7
HaCTOSIIEH TaOJIMIIBI, PACKOCOB IO PUCYHKY 15, O, MpUKpEIIsieMbIX HEMOCPEICTBEHHO K
TosicaM CBapHBIMU IIBaMU JI00 AByMs O0nTaMu 1 OoJiee, yCTaHOBJICHHBIMHU BJIOJIb
Yrojka, ¥ TUIOCKUX ()epM U3 OAMHOYHBIX YTOJIKOB
9 OnopHbIe INTHI U3 CTAIH C MPEAeoM TeKydectn 10 390 H/mm?, Hecymue
CTaTUYECKYIO HATPY3KY, TOJIIIHUHON, MM: 1,20
a) 1o 40 1,15
6) » 40 1o 60 1,10
B) » 60 » 80

[Ipumeuanus

1 Koaddurments! y. < 1 npu pacyete COBMECTHO YUUTHIBATh HE CICAYET.

2 Ilpm pacdeTe Ha MPOYHOCTH TI0 CEUCHHUIO, OCIAOICHHOMY OTBEPCTHAMH IS OONTOB, KOI(PQHUIIMEHTH yCIOBHUIt
paboThI, IpUBEICHHBIC B TO3UIUAX 6 U 1; 6 1 2; 6 U 3, cleAyeT yIUThIBaTh COBMECTHO.

3 Ilpu pacdere OMOPHBIX IUTUT KOX(PQHUIUCHTHI, IPUBEACHHBIE B TO3MIUAX 9 1 2, 9 U 3, cleqyeT YYHTBHIBATh
COBMECTHO.

4 Koo buuueHTs! 11l 3J€MEHTOB, MPUBEACHHBIX B MO3ULUAX | U 2, CIeyeT YUUThIBATh TAKXKe MPU pacdyere ux
COCJIMHEHHUH.

5 B ciyuasix, He OTOBOPEHHBIX B HacTosIel Tabnuie, B popMyliax cieayer npuHumarh v, = 1.
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4.3.5 Tlpu NPOCKTHPOBAHWHM CBAPHBIX KOHCTPYKIMHA CIIEyeT CHUXAaTh BPEIHOE
BIIMSIHAE OCTAaTOYHBIX jAedopMaiuii ¥ HamnpsHKCHWH, B TOM YHCIIE CBAPOYHBIX, a TaKKe
KOHIIEHTPAIlUU HAMNPSHKEHUH, MpeaycMaTpuBas COOTBETCTBYIOIINE KOHCTPYKTHUBHBIC
pemeHus (¢ HarnboJiee paBHOMEPHBIM pacIpeie]ICHHEM HANPSHKCHUH B AJIEMEHTAxX U JICTAIIsX,
0e3 BXOJISIINX YIJIOB, PE3KUX MEePENna 0B CEYCHUS U IPYTUX KOHIICHTPATOPOB HAIPSHKCHUI) U
TEXHOJIOTUYECKHAE MeponpusaTusi (MOpsSioK COOPKM ¥ CBapKH, NpPEABAPUTEIBHBIA BBITHO,
MEXaHHYECKYI0 00pabOTKy COOTBETCTBYIOLIUX 30H ITyTEM CTPOXKKH, (pe3epoBaHusl, 3a4UCTKU
aOpa3uBHBIM KPYTOM U Jp.).

5 MarepuaJjbl AJs1 KOHCTPYKIUI U cOeTUHEHU I

5.1 Ilpm Ha3HaueHMM cTald JUIsl  KOHCTPYKLUMI ClleAyeT YYMThIBaTh TpPYIILY
KOHCTPYKLUH, PAacyeTHYIO TeEMIIepaTypy, TpeOOBaHUS MO YAAPHOM BA3KOCTU U XUMHYECKOMY
COCTaBYy COIVIACHO NPUJIOKEHUIO B.

52 Jlns KOHCTPYKUIMH CleayeT WCHOJIb30BaTh (acOHHBINH (YrOJNKH, JBYTaBPHI,
IIBEJUIEPHI), JIMCTOBOM, IIMPOKOMOJIOCHBII YHHUBEpCAJIbHBIN MPOKAT U THYTble Mpo(uiIn C
texuudeckumu tpedoBanusmu no 'OCT 27772, TOCT 14637, TOCT 535, TOCT 19281,
TOHKOJMCTOBOM mpokar u3 yraepoauctoil ctanmu no 'OCT 16523 u u3 cTanu NOBBILLIEHHON
npounocty — 1o OCT 17066, xononnornytsie npodunu mo ['OCT 11474, npodunu rHyThIE
3aMKHYThIe KBaapaTHble U mpsMoyroisHbie 1Mo ['OCT 30245, coptoBoil mpokaT (Kpyr,
kBazapart, nojoca) o 'OCT 535 u 'OCT 19281, snekrpocBapusie TpyOsl 1o ['OCT 10705 u
['OCT 10706, ropstuenedopmupoBannbie Tpyost mo I'OCT 873 1.

JlomyckaeTcsi MCHOIb30BaTh APYTrUe MaTepHasbl, UMEIOIINE CEPTUPHUKAT COOTBETCTBHS
YCTAHOBJICHHOM ()OPMBI, IPU YCIIOBUHU BBINOJIHEHUS TpeOOBaHUM NpuiiokeHus: B HacTosmumx
HOPM K MEXaHMUYECKHUM CBOMCTBAM U XMMHYECKOMY COCTAaBY.

B 3aBucuMocTH OT 0COOEHHOCTEH KOHCTPYKIHMH M Y3JI0B PEKOMEHIYyeTCs IpU 3aKase
CTaJll YYMUTHIBaTh KJIACCHU(UKALMIO JIMCTOBOIO IpOKaTa B 3aBUCUMOCTH OT 3HAu€HUs
oTtHOocuTenbHOrO cyxenus no 'OCT 28870.

Jns obecrieueHust mpenena OrHecToMkocTu (45 MuH) A7 BCeX TPYIII, COTJIACHO
HPUIOKEHHIO B, OTKpBITBHIX KOHCTpyKiwid (cM. 4.1.3) He3aBHCUMO OT pacueTHON
TEMIEPATyphl ciaeayeT Ha3HauyaTh npokaT u3 ctanu 06MBb® nmo TY 14-1-5399, wumeromieit
pacueTHble Xxapakrepuctuku cranu C345-4 mo 'OCT 27772, wnu npokar U3 Ipyrux CTajlew,
00ecTeunBaroIuX MpeeT OrHECTOMKOCTH 45 MUH.

5.3 [y OTAMBOK (OTOPHBIX YacTel U T.I.) CIEAyeT MPUMEHATh cTajab Mapok 15J1, 251,
35J1 u 45J1, ynosnerBopsitomyto TpeboBanusim ['OCT 977 mns rpynm: Il (oTnuBku
OTBETCTBEHHOT0 Ha3HAYEHUs JUIA JeTajiei, pacCUUTHIBAEMBIX Ha NMPOYHOCTh, pabOTAIOLIMX
IpU CTaTHYECKUX M TepeMeHHbIX Harpy3kax) wiu Il (oTaumBkM 0c0060 OTBETCTBEHHOTO
Ha3HAuYEHUs JUIs IeTallel, pacCUUTHIBAEMBIX Ha IPOYHOCTb, PAOOTAIOIIUX MPH TUHAMHYECKUX
Harpy3kax). PacyeTHble CONpPOTUBIIEHUSI OTIUBOK U3 CEPOro YyryHa CielyeT MPUHUMATh 110
tabmuie B.9.

Jns ornuBok tpynm |l u III Moryr nmpuMeHSThCS HU3KOJIETMPOBAaHHBIE CTaId IO
COIIACOBAHUIO C OPraHU3AlMEN — COCTaBUTEIIEM HOPM.

5.4 Jlns cBapku CTalbHBIX KOHCTPYKLHN CIEyeT MPUMEHSTh: 3JIEKTPObI 1 PYUHOU
nyrosoii cBapku 1o 'OCT 9467; cBapounyto npososioky o I'OCT 2246, ¢umtocet o 'OCT
9087, nopomkoByto poBosioky 1o ['OCT 26271 nng aBTOMaTH4eCKOW U MEXaHU3UPOBAHHOMN
CBapKH B cOOTBEeTCTBUM ¢ Tabmuuei .1, a Taxxke yrnekucinsiii raz mo I'OCT 8050, apron no
I'OCT 10157.
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[TpumeHsieMble CBapOYHbIE MaTEpHUaIbl U TEXHOJOTUs CBAapKU JIOJKHBI 00ecredyuBaTh
3HAYEHUE BPEMEHHOI'O CONPOTUBIICHUS MeTajula LIBa HE HUXKE HOPMATUBHOI'O 3HAYEHUS
BPEMEHHOI'O CONPOTUBIIEHUS Ryy OCHOBHOTO METaslIa, a TAK)KE 3HAYEHUS TBEPJOCTHU, YIApPHOI
BA3KOCTH U OTHOCUTEIBHOIO YAJMHEHUs MeTalyla CBapHBIX COEAMHEHUH, yCTaHOBJICHHBIE
COOTBETCTBYIOILMMHU CTaHAAPTaMHU U TEXHUUYECKUMU YCIOBUSIMH.

5.5 Jlna OONTOBBIX COEOUHEHUH CleAyeT IPUMEHSTh CTajlbHble OONTHI U
raiiku, ynosieTBopsomue TexaHumdeckuM Tpedoanmsim ['OCT 1759.0, TOCT P 52627,
I'OCT P 52628, u maiioel, ynosierBopsitomue TpedboBanmsm ['OCT 18123, a Ttaxxe
BBICOKOTIPOYHBIE OONTHI, YKa3aHHbIE B 5.6.

boater cnenyer nmpumensats mo 'OCT 7798 u 'OCT 7805 corimacHo TpeOGOBaHHSIM
Tabmuips 60.

Iaiixu cnenyer npumeHsaTs o 'OCT 5915 u 'OCT 5927. [1pu pabote 601TOB Ha cpe3
U PacTsDKEHUE KJIACChl NMPOYHOCTU Taek cleAyeT MPUHMMATh B COOTBETCTBUHU C KIJIACCOM
MPOYHOCTH 00aTOB: 5 — ipu 5.6; 8 — mpu 8.8; 10 —pm 10.9; 12 — pm 12.9.

[Tpu paGoTe GOJNTOB TONBKO HA Cpe3 MOMYCKAETCS MPUMEHATH KJIacC MPOYHOCTH TaeK
MIPH KJ1acce MpOYHOCTH 00yTOB: 4 —mipu 5.6 1 5.8; 5 — ipm 8.8; 8 —pu 10.9; 10 — mpm 12.9.

aii6b1 cnenxyer npumensats: kpyribie mo [OCT 11371, koceie — mo I'OCT 10906 u
npykuHHble HopMalibHble — 110 ['OCT 6402.

BricokonpouHbiMu O0NITaMH CIIEyeT CYUTATh OONITHI Kilacca mpouHocTy He Huke 10.9.

5.6 Jlng GpUKUMOHHBIX W (DIAHLEBBIX COEJUHEHUM  ClleAyeT IPUMEHSThH
BBICOKOTIPOYHBIE OOJTHI, TAKK M MIali0BbI, ynosieTBopstomue TpedoBanusm ['OCT P 52643,
a UX KOHCTPYKLIMIO U pasmepsl 60aToB nmpuHuMath o 'OCT P 52644, raiiku u maiObl K
auM — 110 'OCT P 52645 u TOCT P 52646.

Jns  QuaHIEBBIX COEAMHEHWM ClleAyeT NPUMEHSTh BBICOKONPOYHbBIE  OOJNTHI
KJINMaTH4ecKoro ucrnoiaxnenus XJI.

5.7 Jlonmyckaercss IpUMEHEHHE BBICOKOIIPOYHBIX OOJTOB MO ApyruM crangaptam u TY ¢
TEXHUYECKUMU TpeOoBaHusIMU He Hmke yka3zaHHbIX B ['OCT P 52643 npu Hamuuuu
cepTU(UKaTa yCTAaHOBICHHOHN (OPMBI.

5.8 Bre16op mapok cranu st GyHIaMEHTHBIX 001TOB cienyeT npou3BoauTh mo 'OCT
24379.0 u TpeboBaHMAM, NMpHUBEIEHHBIM B Tabmuie 1.4, a UX KOHCTPYKIHIO U pa3Mephl
npuaumath o 'OCT 24379.1.

bontel (U-006pa3Hbie) Uit KpemieHHUs OTTSKEK aHTEHHBIX COOPY)KEHHUI CBSA3H, a TaKkkKe
U-o0pa3zHble U (yHAaMEHTHblE OONTHl OMOp BO3AYLIHBIX JMHHUI JlIEKTpolepenayu u
pacrpenenuTeNbHbIX YCTPOUCTB ClIeAyeT IPUMEHATh U3 CTAMd MAapOK, TaKKE€ yKa3aHHBIX B
tabnuue ['.4.

AHKepHbIe 0OJTHI clelyeT NPUMEHATH coriacHo TpedoBanusm CHull 2.09.03.

5.9 Taiiku st pysgameHTHbIX 1 U-00pa3HbIX 001TOB AuaMeTpoM 10 48 MM clieayeT
OPUMEHSATH 1Mo TexHudeckuM TpebdoBanusiM ['OCT 5915 ¢ TexHHMueckuMH TpeOOBAHUSAMH 10
I'OCT P 52628, cBrimie 48 mMm — o I'OCT 10605.

Jnsa pynnamentreix 6ontoB u3 cranu Ct3mnc2, Cr3cn2, Cr3nc4, Cr3cn4 auamerpom
0 48 MM cienyer MpuUMeHATh raiku kiacca npouHoctd 4 mo 'OCT P52628, nnamerpom
cBblle 48 MM — u3 Matepuana He Huxke rpynnsl 02 o 'OCT 18126.

Jns pynnameHTHBIX O60TOB quameTrpoM a0 48 mm u3 cranu mapku 0912C u apyrux
craiei no 'OCT 19281 cnenyer NpuUMEHATHh railku Kiacca IPOYHOCTH HE HUXKE 5-TO 1O
I'OCT P 52628, nuamerpom cBallie 48 MM — u3 marepuana He Huxke rpynmns! 05 mo 'OCT
18126. Jlomyckaetcs npUMEHSTh FAKH U3 CTaJId MapOK, IPUHUMAEMBIX 7151 OOJITOB.
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5.10 st mapHUpPOB, KATKOB U OOJTOB, paOOTAIONINX B KA4€CTBE IIAPHHUPOB, a TAKKE
MOJKJIAJIHBIX JIMCTOB IO KaTKH, CIeAyeT npuMeHaTh nokoBku o CHull 2.05.03.

5.11 Jlns HecylIMX 3JIEMEHTOB BUCSYUX MOKPBITHH, OTTSXKEK OMOpP BO3AYIIHBIX JTUHUI
3JICKTPOTIEpEIauM, PACTIPEACTUTEIIbHBIX YCTPOMCTB, KOHTAKTHBIX CETEH TpaHCIOpTa, MadT U
OallleH, a TaKXKe HANPSITaeMbIX AJIEMEHTOB B MPEABAPUTEIILHO HAMPSIKEHHBIX KOHCTPYKIIHSIX
CleIyeT IPUMEHSTh:

kaHatsl criupanbHbie 1o 'OCT 3062; 'OCT 3063; TOCT 3064;

kaHatel nBoiHOM cBuBKM mo I'OCT 3066; TTOCT 3067, I'OCT 3068; I'OCT 3081;
I'OCT 7669; I'OCT 14954,

kaHaThl 3akpeiThie Hecymue no 'OCT 3090; 'OCT 18901; I'OCT 7675; TOCT 7676;

Ny4Kd W TPSAA MapaUIEIbHBIX TPOBOJIOK, (POPMHPYEMBIX U3 KAaHATHOW MPOBOJIOKH,
ynosierBopsitouieii pedosanusam [[OCT 7372.

5.12 ®dusnueckue XapaKTEPUCTUKHM MaTEpUaJIOB, NPUMEHSEMBIX JJs  CTaJIbHBIX
KOHCTPYKIUH, ClIeAyeT MPUHUMATh COTJIACHO MPUIIOKEHHIO .

6 PacueTHbIe XapaKTePHUCTHKHA MATEPUAJIOB H COeTHHEHUIt

6.1 PacuerHble COMpPOTHBICHHS MPOKATa, THYTHIX Mpoduied U TpyO Ui Pa3InYHBIX
BUJIOB HAIPSHKCHHBIX COCTOSHUHM — CJEIyeT OmpeAesiaTh 1o  ¢GopMyliaM, NMPUBEIACHHBIM B
tabuune 2, rae HOpMaTHBHBIC cONpoTuBIeHUS Ryn n  Ryn cienyer mpHHUMATh COTTIACHO
CTaH/IapTaM U TEXHUUYECKUM yCIIOBHSIM.

3HaveHuss  KOA(PQUIMEHTOB HAAEKHOCTH MO Marepuany (Ym) MOpoKaTra, THYTBIX
npoduneit u Tpyo crneayeT NpUuHUMATh 1o Tabnule 3.

Taoxuma 2

Hal'[pﬂ)KCHHOG COCTOSIHUE PacueTHble COMIPOTUBJICHUA
HpoKaTa u Tpyo

Pactspkenue, coxarue, u3ruo:

10 MPEeey TeKyYeCTH Ry =Ryn/ #n

[0 BPEMEHHOMY COTIPOTHBIICHUIO Ry = Run/
Casur Rs= 0,58Ryn/
CwmsiTue:

TOPIIEBOW TTOBEPXHOCTH (TIPU HATUIHMHU TIPUTOHKH) Rp=Run/ ¥

MECTHOE B IMIIMHIPHYECKUX MapHUPaX (Hamndax) Rip = 0,5Run /

[P IOTHOM KaCaHUH
JuaMeTpaabHOe CKaTHe KaTKOB (IIpU CBOOOIHOM Red = 0,025Ru / 7
KacaHWH B KOHCTPYKIUSIX C OTPAHUYCHHOW MOJIBIIKHOCTEIO)

3HaueHUsI HOPMATUBHBIX M PACUYETHBIX CONPOTHUBIICHUHN NPU PACTSKEHUU, CKATHH U
u3rube JMCTOBOIO, IIMPOKOIMOJIOCHOTO YHUBEPCAIHLHOTO U (PaCOHHOTO MpOoKaTa MPHUBEAECHbI
B Tabnuue B.5, Tpy6 — B Tabnuie B.6.

3HA4YEeHMs] PACUETHBIX CONPOTUBIECHUN IPOKATa CMIATHIO TOPLEBON IOBEPXHOCTH,
MECTHOMY CMSATHIO B LMJIMHAPUYECKUX LIAPHUPAX U JAHAMETPAIBHOMY C)KAaTHIO KaTKOB
npuBeeHbl B Tabnuie B.7.

6.2 PacuerHble CONpPOTHBIEHUS THYTBHIX Npoduiei cieayeT NPUHUMATH PAaBHBIMU
pacyeTHBIM COIIPOTHUBIICHUSIM JINCTOBOT'O MTPOKAaTa, U3 KOTOPOTO OHU U3TOTOBJICHBI.
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Taonuma 3

Koappumuent
HaJIeKHOCTH T10
MaTtepHany

I'ocynapcTBeHHBIH CTaHAAPT MM TEXHUYECKUE YCIOBHS
Ha IPOKaT U TPyObI

I'OCT 27772 (xpome craneit C590 u C590K) u napyras HOpMaTHUBHas JOKyMEHTalLus,

HCTONB3YIOUIast Ipolelypy KOHTpos cBoiicTB mpokaTa no 'OCT 27772 1,025
Jlns mpokata ¢ mpeenoM TekyuecTu cbime 380 H/mm® mo TOCT 19281, ans tpy6 1o 1.100
I'OCT 8731 '

Jnst ocTaJIbHOTO IPOKAaTa U TPyO, COOTBETCTBYIOIIUX TPEOOBAHHUSIM HACTOSIIUX HOPM 1,050
Jlnst mpokara u Tpy0, IOCTaBISIEMBIX 110 3apYOeKHOH HOPMATUBHOM JOKYMEHTAIH 1,100

6.3 3HayeHHs PACUYETHBIX CONPOTHBICHHUN OTIMBOK U3 YIJIEPOAMCTOW CTAlH CIEIyeT
npUHUMaTh 1o Tabauue B.8.

6.4 PacueTHble CONPOTHUBICHHUS CBApHBIX COCIWHEHHWN IS pa3jIMYHBIX BHUIOB
COEMHEHUHN U HAIPSKEHHBIX COCTOSHUN CIIEAyeT OINpelesaTh 1o (GopMyiiaM, MPUBEIEHHBIM
B Tabnuue 4.

Tadobnunpa 4

CRaDHELE XapakTepucTuka Pacyerusie
coe P o HamnpsxenHoe cocTosiHne pacyeTHoro COIIPOTHUBJICHUS
TAHCHUA CONPOTHBIICHHS CBapHBIX COEIMHEHHMH
Cxatue, pacTshKeHHE U U3THO NpH
aBTOMATUYECKOI, Ilo npeneny Rwy =Ry
MEXaHU3UPOBAHHOM UJIU PYyYHOHI TEKY4eCTH
cBapke ¢ GU3UIECKUM KOHTPOJIEM
KayecTBa IlIBa
CTEIKOBBIE Ilo BpeMeHHOMY Rw =Ry
COTIPOTHBIICHUIO
PacTspxenue u u3rub npu
ABTOMAaTHYECKOMH, ITo npeneny Rwy = 0,85R,
MEXaHU3UPOBAHHOM UM PyYHOHI TEKY4€eCTH
CBapKe
CaBur Rus = Rs
ITo meTanny = 0,55R
Ba y
C yrioBbiMu C . wm
BN pe3 (YCIOBHBIH) To meTanny
TpaHUIIBI Ry, =0,45R,
CILIaBJICHUS

IIpumeuanue— 3HadeHHs KOIPPUIMEHTOB HATEKHOCTH IT0 METAILTY IIBA Yy CJIETYeT NPHHUMATH PAaBHBIMU:

1,25 —pu Ryyn < 490 H/mm%;, 1,35 — iput Rygn = 590 H/vn,

PacueTHOe conmpoTHBIIEHNE CBAPHOTO CTHIKOBOTO COEIMHEHUS AJIEMEHTOB U3 CTaJEH C
pa3HbBIMM HOPMATHUBHBIMH CONPOTUBJICHUSIMH CJEIyeT MPUHUMATh KaK JJsi CTBIKOBOTO
COEJIMHEHUS U3 CTAJIM C MEHBIIUM 3HaYEHHEM HOPMAaTUBHOI'O COIIPOTUBIICHMS.

3HaueHus HopMaTUBHBIX (Rwun) 1 pacueTHbIX (Rwf) cOmpoTUBIEHMI MeTasla YIriIoBBIX
IITBOB TIPUBEICHBI B Ta0uIe .2,

6.5 PacueTHble CONMPOTUBIEHUSI OJJHOOOJITOBOTO COCIAUHEHUS CIEYyeT ONpPEeATh MO
dbopmynam, IpUBEACHHBIM B TaOIHUIIE 5.
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3HaueHUs] HOPMATUBHBIX M PACUYCTHBIX COMPOTUBICHUH CpPe3y M PACTSIKECHHUIO CTaIH
00JITOB B OJHOOOJITOBBIX COCIMHEHUSAX NMpPHBEICHBI B TabOnuie [.5, a CMATHIO JIEMEHTOB,
coeauHsIeMbIX OoaTaMu, B Tadmie I'.6.

TaOomnuma 5

PacueTHble CONIPOTUBJICHUA O,Z[HO60J'ITOBBIX COCHI/IH@HI/II\/’I
Hamnpsioxennoe VenosHoe
COCTOSTHUE obosna- Cpe3y U pacTsHKEHUIO OOJITOB KJIACCOB MPOUYHOCTH NI
YCHHUC COCIUHACMBIX
5,6 58 8,8 | 109 12,9 BJIEMCHTOB
Cpes Rps 0,42Ryun 0,41Ryyn 0,40Rpun 0,35Ryun —
PacTsokenune Rt 0,45Rpun - 0,54Rpun — —
CwmsTue:
0O0JITHI KJ1acca — 1,60R,
TOYHOCTH A Rpp*
OOJNTHI KJacca B 1,35R,
ToyHOCTH B

*Rp, crnemyeT onpenenaTh A COEAUHAEMBIX 2IEMEHTOB U3 CTANU C MpeJeNoM TeKydecTn 10 440 H/mm?,

6.6 PacueTHOE CONPOTHUBICHHE PACTSIKECHUIO (PYHIAMEHTHBIX M aHKEPHBIX 0ONTOB Rp,
CIIE/IyeT ONpeAeNATh 1o Gopmyie

Rba = 0,8Ryn. 1)

3Ha4yeHUsT pACUYETHBIX COINPOTHBIECHUH  pacTsDKeHHIO  (YHAAMEHTHBIX  OOJTOB
npuBeseHbl B Tabnuue I'.7.

PacuetHoe compotuBieHue pactsokeHuto U-o0pas3Hbx 060sToB Rpy, ykasaHHbBIX B 5.8,
CIIeIyeT ONpeAeNaTh 1o Gopmyie

Rou = 0,85Ry, . 2)
6.7 PacyeTrHOE compoTHBICHUE PACTSHKEHUIO Rpnh BBHICOKOTPOUYHBIX OOJITOB, YKa3aHHBIX

B 5.5, ciiefiyeT onpeAensaTh no Gpopmyie
Roh = 0,7Rpun, ©)

rae  Rpyn — HOpMaTUBHOE CONPOTHBIIEHHE 00JITa, MPUHUMaeMoe coriacHo Tabnuue I'.8.
6.8 PacueTHOE CONPOTHBIIEHUE PACTHKECHHIO BBICOKOIPOYHOW CTATLHOW MPOBOJIOKH
Rdh, IpUMeHseMOI B BUJIE TyYKOB WJIU MPSACH, CIIEAYeT ONpeeniaTh o GopmyIe

Rdh = 0,63Run. (4)

6.9 3HauyeHHe pAaCUETHOTO CONPOTHUBIEHHUS (YCHUIIHS) PACTIKEHUIO CTAIbHOTO
KaHaTa cileAyeT TPUHUMATh paBHBIM 3HAUYCHUIO Pa3pbIBHOTO YCHJIMS KaHarta B
[[eJIOM, YCTaHOBJIEHHOMY TOCYJIapCTBEHHBIMH CTaHJAapTaMH HJIH TEXHHUYECKUMHU
YCIOBHSIMM Ha CTajJbHBIC KaHATHI, JACICHHOMY Ha KOA()QPHUIMEHT HaIeKHOCTH IO
mMarepuany ym = 1,6.

10
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7 Pacuer 371eMeHTOB CTAJbHBIX KOHCTPYKIHI MPU HEHTPAJIbHOM
PACTSIZKEHUM M CHKATHH

7.1 Pacuyer 3J1IeMEHTOB CILIOIIHOIO CeYEeHUS

7.1.1 Pacuer Ha NPOYHOCTH BJIEMEHTOB U3 CTAIM C HOPMATUBHBIM COIPOTHBIIEHUEM
Ryn < 440 H/mm? IpU [EHTPAJIBLHOM PACTSHKEHUU WIIA CKaTHH CHIIOW N ciieyeT BBITIOJIHSITH
o ¢popmye

N < (5)
AnRyYC

Pacuer Ha MPOYHOCTH PACTIHYTHIX IIEMEHTOB, JKCIUTyaTalMsl KOTOPBIX BO3MOXKHA M
1OCJI€ JOCTH)KGHHUS METa/lIOM IMpeesia TeKYy4YeCTH, a TaKKe PACTSHYTBIX WM CXKaThIX
3JIEMEHTOB M3 CTaJId C HOPMAaTHBHBIM CONPOTUBIIEHHEM Ry, > 440 H/vm? CJIEAYET BBINOJIHATH
o opmyne (5) c 3amenoii 3Hauennss Ry Ha Ry/ 7.

7.1.2 Pacuer Ha MPOYHOCTh CEYCHUH B MECTaxX KPEIUICHUS PACTSHYTHIX 3JIEMCHTOB W3
OJIMHOYHBIX YTOJIKOB, MPUKPEIUIIEMBIX OJHOH TOJKOH OOJTaMH, CJIEIyeT BBITOJIHATH II0
dopmyie (5), a cedyeHH PaCTIHYTOrO0 OJUHOYHOTO YTOJIKA U3 CTAJH C MPEIEIOM TEKY4eCTH
10 380 H/mm?, MPUKPEIUIIEMOTO OJHOM TMOJIKOW 0O0JITaMH, MOCTABJIEHHBIMU B OAWH Psif IO
OCH, PacIoJIOKEHHOW Ha paccrosHud He meHee 0,5b (b — mmpuna monku yroska) or oOymka
yroika u He meHee 1,2d (d — muamerp oTBepcTHs JUIst 0OATA C YYETOM IOJIOKHUTEIHHOTO
JIOITyCKa) OT Tepa yroJjika, 1mo Ggopmyiie

N 7 <1, (6)
AnRu 7/(:1

Tae Ye1 = (Otl A/ Ay + Otz) B .

3necy Ap — IIOHIaIb CEYEHUS YTOJIKA HETTO;
An1 — IITOIA/h YACTH CEYEHUS MPUKPEIUISIEMON TIOJIKH YToJIKa MEXAY KpaeM OTBEpCTHUS
U TIEPOM;
o4, 02, B — KO3 PHUIMEHTHI, MPHHUMAEMBIE 110 TaduIEe 6.

[Ipu pacyere T1Ar u mosicoB Tpasepc, osnemMeHtoB omop BJI, OPY u KC,
PENOCPENCTBEHHO MNPUMBIKAIOUIMX K Yy3JaM KpEIUIEHUS IPOBOAOB, a TAKXKE 3JIEMEHTOB,
COEIMHSIOLIUX B CTOMKAX Y3JIbl KPEIUJIEHUSI TAT U PacTSHYTHIX MOSICOB TpaBepc, KOAPGUIUEHT
Y1 caeayer ymeHbuTh Ha 10 %.

7.1.3 Pacuer Ha yCTOWYMBOCTH 3JIEMEHTOB CIUIOIIHOTO CEYEHMs] NMPU LEHTPaIbHOM
coxarnu cuiiod N w1 ynoBiieTBopsromux tpedoBanusm 7.3.2 — 7.3.9, ciieryeT BBITOJHATH 110
dopmyne

Ny )
PAR,7.
rae @ — Ko3pUIUEHT YCTOWYMBOCTH IIPU LIEHTPATILHOM CKATHH, 3HAY€HUE KOTOPOTO
npu A > 0,4 cieyer onpeaesTh o GopmyIie

©=05 (5—+/02-39,48)2)/ 12 (8)

11
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Taonuma 6

3Havyenust K0P PUIMEHTOB 0y, O U B
Koadpu- P OZHOM OOJITE M PACCTOSHUH npu a >1,5d u s> 2d npu
LIUEHTBI a, PaBHOM KOJIMYECTBE OOJITOB B PALY
1,35d" 1,5d 2d 2 3 4
o 1,70 1,70 1,70 1,77 1,45 1,17
o 0,05 0,05 0,05 0,19 0,36 0,47
B 0,65 0,85 1,0 1,0 1,0 1,0

*
TOJIBKO JJISI DJIEMEHTOB PEIIETOK (PaCKOCOB M PACIIOPOK), KPOME TIOCTOSTHHO pabOoTaOIINX Ha PACTsHKEHHE, [IPU
TOJIIMHE TOJIKK JI0 6 MM.
Obo3nauenus, npunsmole 8 mabnuye 6:
a — pacCTOsSHUE BIOJIb YCHJIUSI OT Kpast SJIEMEHTA JI0 IIEHTpa OJIMKalIlero OTBepCTHS;
S — paccTOsIHUE BIOJIb YCHUIIUSI MEK/Ty [IEHTPAMH OTBEPCTHIA.

3nauenue kodpdunrenra & B popmyie (8) ciieqyer BEIYUCIATE 1O (hopMyIie

§=987(1—a+ B L)+ 1% (9)
me A=A R, /E — ycnoBHas THOKOCTB CTEPIKHS;

o Hu B — KOB(b(i)I/II_II/ICHTBI, OIpCACIIACMBIC I10 Ta6J'II/II_Ie 7 B 3aBHCHMOCTH OT THIIOB CEUCHMH.

Taonuma 7

Tun ceuenus 3HaueHHs
K02 PHIHEHTOB

O6o3HaueHne dopma

a B

0,03 0,06

: +

ele 1 l
I JF{ {} 0,04 | 0,09
o B | ()

Lol

IIpumedanue— [y npokaTHBIX ABYTaBPOB BHICOTOM cBbIe 500 MM Ipu pacdere Ha yCTOWYMBOCTH B
IUTOCKOCTH CTEHKH CIIEAyeT IPUHUMATH THII CEUCHHS d.

12
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3navyeHuss kod((uIMeHTa ¢, BbIUMCIEHHBIE 10 (opmyre (8), cleayeT mpuHUMATh He

=, B y
Oosiee 7,6/ L ° mpu 3HAYCHHSAX YCIOBHOM ruOKocTy cBbie 3,8; 4,4 1 5,8 U1l TUTIOB CEUCHUA
COOTBETCTBEHHO a, b u c.

ITpu 3nauenusix A < 0,4 Ui BceX TUIOB CEYEHUN AOIycKaeTcs NpuHuUMarh ¢ = 1.

3HavyeHus Ko3(pduuueHTa ¢ npuBeaeHbl B puiIoxkeHuu 1.

7.1.4 Pacuer Ha yCTOMYMBOCTh CTEPIKHEH M3 OJIMHOYHBIX YT'OJIKOB CJEAYET BBITIOJIHSITH
¢ yuerom TpeboBanuii 7.1.3. IIpu ompeneneHny rHOKOCTH 3THX CTEPKHEU PaguyCc MHEPIHH
CEUeHMsI YrojKa U pacueTHYIO JUIMHY CleqyeT MpUHUMaTh cornacHo TpeboBanusmM 10.1.4 u
10.2.1.

[Ipu pacuere MOSACOB M HIIEMEHTOB PELIETKH IPOCTPAHCTBEHHBIX KOHCTPYKLUUH W3
OJIMHOYHBIX YTOJIKOB CJEIyeT BHITOIHATH TpeOoBanus 16.12.

7.1.5 CixaTble 3JIeMEHThl CO CIUIOIIHBIMHU CTEHKaMH OTKpbIToro II-o0pasHoro ceuenus
(pUCYHOK 2) PEKOMEHIYETCs YKPEIUIATH INIAHKaMHU WJIM PELIETKOM, IPU 3TOM JIOJIKHBI OBbIThH
BBITIOJIHCHBI TpeOoBanus 7.2.2; 7.2.3;7.2.7u 7.2.8.

a) 0) 8)

d — OTKPBITOE; 6, 6 — YKPCIUICHHBIC IITaHKaMU WJIK pEIIETKaMU

Pucynok 2 —I1-o6pa3Hble cedeHHUs JIEMEHTOB
HpI/I OTCYTCTBHUHU IUIAHOK WJIK PCUHICTOK TAKUC 3JIEMCHTHI, IOMHUMO pacydeTa I1o (I)OpMYJ'Ie

(7) B rmaBHBIX IUIOCKOCTSX X — X W ) — ), CIEAYeT MPOBEPSATh HA YCTOHYMBOCTH IPH
U3rMOHO-KPYTHIIbHOW (hopMe MOTepH YCTOMUUBOCTH MO opMmyIie

) (10)

371ech @, — KO (PUIHEHT, MPUHUMAEMBIH PaBHBIM

p. = @1 upu @1 < 0,85;
p.=068+021¢p1 <1 mpu ¢i > 0,85

/i€ 3HAYEHUE (1 CIEAYET BBIYMCIATH 10 POpMyJIe
©1=7,6 Cmax /Xi . (11)

B dopmyne (11) xodpPummeHT Cmax CIIEAYET OMPEAETSTh COTIIACHO TPUIIOKEeHUO /1.

13
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7.1.6 CoenuHeHue mosica CO CTEHKON B IEHTPAJIbHO-CKATOM 3JIEMEHTE COCTaBHOTO
CIUTOITHOTO CEYEHUs CIIEYeT PacCUMThIBaTh Mo (opmynam Tabnumpsl 43 paznmena 14.4 nHa
CABUT OT YCJIOBHOH momepeuHoi cuiibl Qfc, ompenensemoit mo dopmyne (18), mpu 3Tom
KO3(QPHIMEHT @ ClieAyeT NMPUHUMATh B IUIOCKOCTH CTEHKH.

7.2 Pacuer 3JIeMEeHTOB CKBO3HOI'0 CeYeHHSs

7.2.1 Pacuer Ha NIPOYHOCTH D3JEMEHTOB CKBO3HOI'O CEUEHHUS MPU  LEHTPaIbHOM
PaCTSHKEHUU U CKATHM  CIIEAYeT BBINONHATH 1o (¢opmyne (5), rae Ap — IUIOMaab CeUeHUs
HETTO BCEro CTEPXKHSI.

7.2.2 Pacyer Ha yCTOMYMBOCTH CKATBIX CTEP)KHENW CKBO3HOI'O CEUYEHUs, BETBU KOTOPBIX
COEMHEHBI TUIAaHKAMHM WM DPELIeTKaMH, CIeAyeT BBINONHATH 1Mo Qopmyne (7); mpu 3ToM
KOA(P(UIIMEHT ¢ OTHOCUTEIBHO CBOOOMHON ocH (TIEPIIECHAMKYISPHON IIOCKOCTH IJIAHOK
WK PEIICTOK) CeIyeT onpeneyars mo Gopmyiaam (8) u (9) ans cedenuit tuna b ¢ 3ameHoi

B HUX A Ha Aef. 3HAUEHUE A¢f CIEAYET ONPEAEATh B 3aBUCUMOCTH OT 3HAUEHUH  Aef,
IPUBEICHHBIX B Tabmuue § i1 CTEp)KHEH ¢ 4YUCIIOM IaHesed, Kak MpaBUJIo, HE MEHee
LIECTH.

Pacuer Ha yCTOMYMBOCTH CKBO3HBIX CTEPKHEH C YHUCIOM IIAHEIEH MeEHee IIeCTH
JIOITYCKAEeTCsl BBIIIOJIHATD:

IIPU IJJaHKaX — KaK pacyeT paMHBIX CUCTEM;

MIPH pelIeTKax — COrjaacHo TpeboBaHusaM 7.2.5.

7.2.3 B CKBO3HBIX CTEPKHSX C IUITAHKAMH yCJIOBHAs THOKOCTH OTIEIIBHON BETBH A pi,

A b2 WA A p3 (CM. TaOIUIy 8) Ha y4acTKe MEXKy CBAPHBIMH IIBAMHU WM KpalHUMH OOJTaMH,
NPUKPEIUIAIONIMMH TUIAaHKH, T0JDKHA ObITh He Oonee 1,4.

[Ipy Hanu4yuu B OJHON M3 IJIOCKOCTEH CHJIOUIHOIO JINCTAa BMECTO IIJIAHOK (CM.
pUCYHOK 2, 6 M B) TMOKOCTb BETBU CJEIYEeT BBIYUCIATH IO pagUyCy HHEpPLUH
MOJIyCEYeHUST OTHOCUTEIBHO €ro IEeHTPaJTbHOW OCH, MEePNeHAUKYISIPHOW IIIOCKOCTH
NJIAHOK.

7.2.4 B CKBO3HBIX CTEpP)KHAX C pelIeTKaMHU IOMHUMO pacyeTa Ha YCTOWYHBOCTH
CTEp>KHA B LIEJIOM CIIEIyeT MPOBEPATh YCTOWYMBOCTh OTJIENBbHBIX BETBEI Ha y4acTKax MEXIy
y3imamu. [Ipyn HEOOXOTUMOCTH CJeyeT YUYUTHIBATh BIMSHUE MOMEHTOB B y3JlaX, HAIpUMED
OT PACUEHTPOBKH 3JIEMEHTOB PELIETKH.

B CKBO3HBIX CTEp)KHSX C pelIeTKaMHu yCJIOBHAs THOKOCTh OTAEIBHBIX BETBEH MEXKIY
y3J1aMH JI0JKHA ObITh He Oosiee 2,7 M HE JOJKHA NPEBBINIATH YCJIOBHYIO MPHUBEACHHYIO
THOKOCTb A ¢f CTEPIKHSA B 1IE€JTIOM.

JomyckaeTcsi mpuHUMAaTh 0oJiee BBICOKHME 3HAUYCHMSI YCIIOBHOW TMOKOCTH BETBEU, HO HE
6onee 4,1 mpu yCIOBHM, YTO pacyeT TAKUX CTEpKHEH BBIMOJIHEH COINIACHO TpeOOBaHMUAM
7.2.5.

7.2.5 Pacyer CKBO3HBIX CTEpXKHEW C pelIeTKaMH C Yy4eTOM yKa3aHHbIX B 7.2.2 u 7.2.4
JONYIIEHUH CleyeT BBIIONHATh 1o Qopmyne (7) ¢ 3ameHoW B Hel 3HadyeHus Ry Ha
Ryd =Q 1Ry.

[Tpu 3TOM K03 (HUITMEHT YyCTOWYMBOCTH (1 A1 OTAEIBHOM BETBH IpH A p < 2,7 ciiegyeT
npuHuUMath paBHbM 1,0, a mpu Ap > 3,2 — ompenensarts 1o ¢popmyne (8) mpu pacdyeTHOU
mmne legg = 0,71y, tne |, — nmuHa BeTBU (Ha pucynke 3,a jumHa BeTBH — 2 |p).
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B wunrepBane ycnoBHeIX THOKOCcTeH 2,7 < Ap < 3,2 3HaUeHHE ¢ IOIYCKAETCs
OTpENIeTATh TUHEHHON HHTEepIIosIuel Mmexay 1,0 u 3HaueHueM ¢ pu Ap = 3,2.

a) 0) B) r)

7,

L
)

@ — TPEYToNbHast; 6 — TPEYToNbHAs C PACIIOPKaMH; 6 — KPECTOBasl; & — KPECTOBas C paclopKaMu

Pucynok 3 — CxeMbl pelieToK CKBO3HBIX CTep:KHeit

L b

Pucynok 4 — CKkBO3HOIi cTepikeHb ¢ IVIAHKAMH

7.2.6 Pacuer crep)KHEHl COCTaBHBIX CEUYEHUH M3 YrOJKOB, IIBEIJIEPOB M JIp.,
COCIMHEHHBIX  BIUIOTHYIO MM  4Yepe3  MPOKJIAIKH, CJIEeIyeT  BBIIOJIHATH  Kak
CIUIOIIHOCTEHYATHIX MPHU YCIOBHUH, YTO YYACTKH MEXKIY COCAUHSIONIMMU CBApPHBIMHU IIBaMHU
WIM [EHTPaMU KpailHUX OOJITOB HE TMPEBBIMAIOT I CKaThiX diemeHToB 401 u uis
pactsHyThIXx 801, 37m€Cch pajnyc MHEPIUH CEYeHUsl I-TO YroJika WM IIBeJIepa CIeAyeT
NPUHUMATDH ISl TaBPOBBIX WJIM JIBYTaBPOBBIX CEUEHHI OTHOCHUTENBHO OCH, MapaljiesIbHON
IUIOCKOCTH PAcIOJIOKEHUS POKIAN0K, a Il KPECTOBBIX CEUYEHUI — MUHUMAJIbHBII.

[Tpu >TOM B mpezenax JUIMHBI CKAaTOTO AJIEMEHTA clieAyeT MpeAycMaTpuBaTh HE MEHee
JIBYX NMPOMEXYTOUYHBIX CBsI3e (MPOKIIAI0K).

7.2.7 Pacyer cOeIMHUTENbHBIX IUJIAHOK M 3JIEMEHTOB PEIIETOK CXKaThIX CTEepHKHEH
CKBO3HOTO CEYEHHs [JIOJDKEH BBIMOJHATHCS Ha YCJIOBHYIO TonepeuHyro cuiy Qi
IPUHUMAEMYIO IOCTOSTHHOM 10 BCEH JUIMHE CTEP>KHA U OIpeesieMyto o ¢popmysie
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Qric =7,15-10° (2330-E/Ry )N/ ¢, (18)

rae N — nmpoaoapHOE yCHUIIuEe B CKBO3HOM CTEPIKHE;
@ — KO3PQHUIUEHT YCTOHYMBOCTH MPHU IEHTPATHHOM CKaTHH (/IS CEUCHHUS THUIA 6),
MPUHUMAEMBIH IPU pacdeTe CKBO3ZHOTO CTEPIKHS B TUIOCKOCTH IIJIAHOK MJTH PEIICTOK.

YcnoBHyro nonepeunyro cuiny Qfic ClIeayeT pactpeacisTh:

OpH HaJIWMYUU TOJBKO COCAMHHUTEIBHBIX IUIAHOK (PEIIeTOK) — TOPOBHY MEXIY
MJIaHKaMu (pelreTkamu), JSKAIUMH B INIOCKOCTSX, MEPIESHIUKYIISIPHBIX OCH, OTHOCUTEIBHO
KOTOPOU ITPOU3BOIAUTCS IIPOBEPKA YCTOMYUBOCTH;

MIPU HAIMYUHU CILIONIHOTO JIUCTA U COCTMHUTEIbHBIX TIAaHOK (PEIIeTOK) — MOIoJiaM
MEXJy JINCTOM W IUIaHKaMU (perreTKkammu), JeKAmUMHU B TUIOCKOCTSX, MapaliebHBIX
JUCTY;

NP pacyeTe PaBHOCTOPOHHHX TPEXTPAHHBIX CKBO3HBIX CTEpKHEH — paBHOM
0,8 Qfic I KaXXJIOW CHCTEMbI COCIUHHUTEIBHBIX TJIAHOK (PEHIETOK), PacIoIOKCHHON B
OJTHOM TpaHH.

7.2.8 Pacyer cOeqMHUTENBHBIX TUIAHOK M MX MPHUKPEIUIEHUH (CM. pUCYHOK 4) MOJKEeH
BBITIOJTHATHCS KaK pacyeT 3JIEMEHTOB O€3pacKOCHBIX (pepM Ha COBMECTHOE JCHCTBHE CUIIBI Fs,
Cpe3bIBAOILEH IJIaHKY, U MOMEHTa M, M3rudaroliero MmiaHKy B €€ IJIOCKOCTH, 3HaYeHUS
KOTOPBIX CJICTYET OIMPEIeaTh M0 (OpMyIIiaM:

Fs= Qslp/b; (19)
Ms = Qsly/2, (20)

rae Qs — yclioBHas nornepeyHast Cuia, NpUXoAsIascs Ha IJIaHKy OJJTHOU TPaHH.

7.2.9 Pacyer 31€MEHTOB COEIMHUTEIBHBIX PELIETOK COCTaBHBIX CTEPXKHEH cleayer
BBINOJIHATH KaK pacyeT 3JeMEHTOB pelIeToK MIocKuX ¢gepM. [Ipu pacuere packocoB pemeTok
M0 PUCYHKY 3 yCHJIHE B PACKOCE CJIEIYET ONpPEACIISITh o popmyie

Ng= o1 Qsd/b, (21)

rzae oy — ko3 duuueHt, npuHUMaeMslid paBHbIM: 1,0 1715 pemeTku no pucysky 3, a, 6 u 0,5 —
0 PUCYHKY 3, B;
Qs — ycioBHas MomnepeyvHasi Cujia, MpUXOoIAIIascs Ha OJJHY IUNIOCKOCTh PEIIETKH.
[Tpu pacuere packocOB KpecTOBOM pPEUIETKH C pacrnopkamMu (PUCYHOK 3, T) CleAyeT
YYUTBIBATh JOMONHUTENbHOE ycmiue N4, BO3HUKAIOIIEe B KaXKIOM PAcKOce OT OOKaTHs
BETBEH U orpeensemoe o popmyie

Nad - Nb Ad / Ab, (22)

roe o =dl f)/ (2b3 + d3) —3geck b, lp, d — pa3mepsl, ykazaHHbIC HA PUCYHKE 3;

Np — ycuiine B OHOM BETBU CTEPIKHS;
Ay, Ap — TUTIOIIA/IH CEUCHUSI OJTHOTO Packoca W OJHOU BETBH COOTBETCTBEHHO.

7.2.10 Pacuer crep)kHe#l, MpeaHa3HAUYCHHBIX JUI YMEHBIIEHUS pPACUYETHOW JJTMHBI
CXKaTBIX 3JIEMEHTOB, JOJKEH BBIITOJIHATHCS HA YCHUJIME, PABHOE YCIIOBHOM IONIEPEYHON CHUJIE B
OCHOBHOM CKaTOM 3JIEeMEHTe, onpeaesieMoi no gpopmyie (18).

Pacuer pacnopok, npeiHa3HAauYE€HHBIX JISI YMEHBIICHUS! PACYETHON JJIMHBI BETBEU
KOJIOHH B IUIOCKOCTH, MEPINEHAUKYISIPHONA MIOCKOCTU MOMEPEUHBIX paM, MPU HAJIUYUU
Harpy30K OT MOCTOBBIX HJIM HOABECHBIX KPAaHOB, CJIEIyeT BBINOJHATh Ha YCIOBHYIO
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MOIMEpPeUHyl0 cumiry, ompeaensiemyio mno Gopmyne (18), rme 3Hauenme N ciemyet
NPUHUMATh PAaBHBIM CYMME MPOJOJIBHBIX CHJ B JIByX BETBSIX KOJIOHH, COEIMHEHHBIX
pacCIOpKOi.

7.3 IIpoBepka yCTOHYNBOCTH CTEHOK U MOSICHBIX JIUCTOB
LHEeHTPAJIbHO-CKATHIX 3J1€MEHTOB CIJIOLIIHOIO CeYeHUs!

7.3.1 Ilpu mpoBepKe yCTOMYMBOCTH CTEHOK B KAYECTBE PACUCTHOM BBICOTHI Ner clteyeT
NPUHUMATh (PUCYHOK 5):

by, T% T&f by
~ =
5 5
< { < -
bes bes ber bes bet
g@‘
b beri ber ber besa

I
S 3 |l S

Pucynok 5— PacueTHble pa3Mepbl CTEHOK, CBECOB II0JIOK, MIOSICHBIX JINCTOB
B MPOKATHBIX, COCTABHBIX U THYTHIX MPOQUIISX

MOJHYIO BBICOTY CTEHKH — B CBapHBIX AJIEMEHTAX;

paccTosiHue MEXIy OMMKaWIIMMH K OCH JJEMEHTa KpasMU MOSICHBIX YTOJKOB — B
aIIeMeHTaX ¢ (PPUKIMOHHBIMU MOSCHBIMH COETMHEHUSIMU;

paccTosTHUE MEXTY HadaJlaMi BHYTPEHHUX 3aKPYTJICHHH — B MPOKATHBIX MPOQHUIIAX;

paccTosTHUE MEXKY KpasMU BBIKPYKEK — B THYTBIX MPO(UITAX.

7.3.2 YCTOWYMBOCTH CTEHOK IIEHTPATBHO-CKATHIX AJIIEMEHTOB CIUIONIHOTO CEYCHHS

CIIe/IyeT CUUTATh 0OECIICUCHHOM, €CITH YCIIOBHAsE THOKOCTH CTEHKUA Ay = (Net / ty) ./ Ry/E HE

NPEBbIIACT 3HAYCHUN MPEISIIbHON YCIOBHOM THOKOCTH A yw, OMpEAEsieMbIX 1Mo (opMyinaM
Tabauns! 9.
7.3.3 CTeHKU LEHTPaAIbHO-CKAThIX JIEMEHTOB CIUIOIIHOTO CeueHHUs (KOJIOHH, CTOEK,

Omop ® T.I.) MPU Ay > 2,3, Kak MPaBWIO, CIEAYEeT YKPEIUIATh MOMEePEYHbIMU pedpaMu
’KECTKOCTH ¢ maroM ot 2,5Ng 10 3her; Ha KaKa0M OTIIPABOYHOM DJIEMEHTE JOKHO OBITH
HE MEHee IBYX pedep.
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Taonuma 9

VYcnoBHas [penenbHast ycinoBHAst THOKOCTH
Ceuenue — —
FI/I6KOCTB BJICMCHTA }\4 CTCHKH 7\4uw
1 I —2

— T A <2 1,30 +0,15 A (23)
X ole il >2 1,20 +0,35 L <23 (24)
s - _ <1 12 (25)
>1 10+02 L <16 (26)

<08 10 @)
‘ ‘ >08 0,85+0,19 & <16 (28)
| ‘ 0.8< 1 <4 (0,40+0,071)(140.25 [2—b ok, ) (29)

Ob6o3nauenus, npunsimoie ¢ mabnauye 9:

A — ycioBHas rHOKOCTh 3JIEMEHTa, IPHHUMAaeMast B pacyeTe Ha yCTOWYHBOCTD TPU LICHTPATEHOM
CKATHH,
b — mmprHa monku TaBpa.

[IpumMevanus

1 B KOPOGYATOM CEUEHHH 3HAYCHHE Ay CIELYeT ONPENeNTh IS MIACTHHOK, PACIIONOKEHHBIX MapajlieTbHO
IUIOCKOCTH, B KOTOPOH IPOBEPSETCS yCTOHYMBOCTD DJIEMEHTA B LIEJIOM.

2 B TaBpoBOM CeYEHHH JODKHO coOmoaaThes yeaosue 1 <bg/ hyg <2; mpu A< 0,8 wm
A >48 dbopmyrie (29) cneayer NpUHUMATh COOTBETCTBEHHO A=08um A =4.

3 3Hak «<» B (opMysax O3Ha4aeT, YTO 3HAYCHHE Auw B cllydae ero NpeBBIIeHUs MPH pacdere 1o (Gopmyine
ClleyeT NPUHIMATh PaBHBIM YKa3aHHOMY B ITPAaBOH 4acTH.

B cmomrHOCcTeHYATHIX BETBSAX KOJIOHH CKBO3HOTO CEUeHHUs pedpa IKECTKOCTH
JOTTYCKAeTCsl yCTaHAaBIWBAaTh TOJIBKO B Y37aX KpPEIJICHUS COCTUHUTENBHBIX PEIIeTOK
(MIaHoK).

B creHke, yKkperieHHON TONBKO MOMEpPEYHBIMU peOpamu, MIMPHHA MX BBICTYMAOIIEH
yactu by 10smKHA OBITH TS MapHOTO cUMMETpUYHOTO pedpa He MeHee (Ner / 30 + 40) mwm, st
onHOCTOpOHHETO pedpa — He MeHee (her / 20 + 50) MMm; TonmuHa pedpa ty A0mKHA OBITH HE

MeHee 2by, Ry/E.

CTeHKH J0IyCKaeTCsl YKPEIUIATh OJHOCTOPOHHUMH MOTNEPEYHBIMU peOpaMu KECTKOCTH
U3 OJIMHOYHBIX YIOJKOB, MPUBAPEHHBIX K CTEHKE MepoM. MOMEHT MHEepLUuu Takoro pedpa,
BBIYUCIISIEMBIl OTHOCUTENIFHO OCH, COBIQJAIOIe ¢ Omkaiiiell K pedpy I'paHblO CTEHKH,
JOJIKEH OBITh HE MEHee YeM JIJIsl MapHOT0 CUMMETPUYHOI0 pedpa.

7.3.4 B 1ieHTpalIbHO-C)KAaThIX AJIEMEHTAX JIBYTaBPOBOI'O CEUYEHHUS C PACUETHOM BBICOTOM
cTeHKH hN¢f B ClOydae  YKPCIUICHHS CTEHKH TIPOAOJBHBIM  peOpOM IKECTKOCTH,
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PaCIOI0KEHHBIM MTOCEPEANHE U UMEIOIUM MOMEHT WHEPIHU CeYeHus |y mpu —”3 <6,
hef tw
CJIeIyeT 3HaUCHHUE A yy, YCTAHOBJIICHHOE B 7.3.2, YMHOXUTH Ha KOG OUIIECHT
I I
p=1+04—"-|1-01—"1 (30)
h h,t,

ef “w

[Ipu pacnonoxeHun pedpa ¢ OJHOH CTOPOHBI CTCHKHM €r0 MOMEHT MHEPIHHU CIEIyeT
BBIYHCIIATH OTHOCUTEIIFHO OCH, COBIAIAIOIIEH ¢ OmKalell rpaHblo CTCHKH.

B cityuae BBITIOJNIHEHHS TPOIOJIBHOTO pedpa B BUE roppa CTCHKHU P BHIYUCICHHUU Net
CIIEIyeT YYUTHIBATh PAa3BEPHYTYIO IIUHY rogpa.

[IpoosbHbIe pedpa KECTKOCTH CIIEAYET BKIIOYATh B PACYCTHBIC CEYCHUS FJIEMECHTOB.

MuHUMaIbHBIE pa3Mepbl BBICTYIAIOMICH YacTH NMPOAOJIEHBIX Pedep KECTKOCTH CIeIyeT
NPUHUMATD KaK JUIs IONIEPEYHbIX pedep cornacHo TpedoBanmsM 7.3.3.

7.3.5 B cnydasx korga ¢akTUYecKOe 3HAYCHHE YCIOBHON THMOKOCTH CTEHKH Ay

MPEBBINIACT MPEACITHLHOE 3HAYCHHUE A yy, BBIYHCICHHOE 10 (hopmynaM (23) — (29) tabimib 9,
MPOBEPKY YCTOWYMBOCTH dJieMeHTa 1o ¢opmyiie (7) HOMYyCKAeTCs BBIMOJIHATE C YIETOM
pPacyYeTHOW yMEHBIICHHOMW TUIOIIAIN CeUeHUsI Ay , ONpeaesieHHOMN coriacHo 7.3.6.

7.3.6 Ilpu pacuere LEHTPATbHO- W BHEIEHTPEHHO-CXKATHIX CTEP>KHEU CIUIONTHOTO
CeUeHMs B Cllydasix, Korjma (aKTHYECKOEe 3HAYCHHE YCIOBHOM THOKOCTH CTEHKH

Aw = (het / tw) /R,/E TpeBbILAET (NPH LEHTPAIBHOM CXKaTMM He Ooiee yeMm B 2 pasa)

3HA4YEHUE MpeAeIbHON YCIOBHONW I'MOKOCTH CTEHKH A yy, HOJIYYEHHOE COIIACHO TPeOOBaHUAM
7.3.2, a tacke 9.4.2 u 9.4.3, B dopmynax (7), a raxxke (109), (111), (115), (116), (120) u
(121) nomyckaercsi MpUHUMATh PACUETHYIO YMEHBIIEHHYIO TUIOMIA/Ab CeUEeHUs Aq B3aMeH A.
3HaueHne Ay CIEeNyeT BBIUUCIATD 10 (hopMysiam:
JUIsL IBYTaBPOBOI'O U HIBEJUIEPHOIO CEUEHUN

JUI KOpoOYaToro ce4eHus:
IIPU LIEHTPAJIBHOM CXKaTHUHU

Ad =A- 2(hef - hd) tw — 2(bef,1 - bd) t ; (32)
IMIPpHU BHCHCHTPCHHOM CXKaTHHU
Ag = A — 2(Nes — hg) tu. (33)

B dopmynax (31) — (33) o6o3HaveHO:
het W hy — pacdeTHas ¥ yMeHbIIICHHASI BHICOTA CTEHKHU, PACIIOI0KEHHOH MapajiebHO
TUIOCKOCTH, B KOTOPO TIPOBEPSIETCS] yCTOWYHBOCTB;
bet1 M Dy — pacueTHas u yMeHbIIICHHAS MIMPHHA MMOsiCa KOPOOUATOTO CEUCHHS,
PacnoI0KEeHHOT0 MEePIEHIUKYISPHO TIOCKOCTH, B KOTOPOH
MIPOBEPSIETCS YCTONYUBOCT.
3HaueHne hg B IEHTPaIbHO-CKATHIX AIIEMEHTAX CICAYeT BBIYHUCIATH IO (popMynam:
ISl IByTaBPOBOT'O CEUCHHSI

ha =t [Auw— (Aw/Auw—1)(Aw—1,2-0,151)] JE/R, |, (34)

rie npu A > 3,5 cnenyer npuHUMAaTh A= 3,5;
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JUTSE KOpOOYATOTrO CeUeHUs

ha = tw [ Ay — (A Ay = 1)( Ay, —2,9-0,22 +0,72,)]JE/R, , (35)

re npu 1> 2,3 cinenyeT npuHUMATh ] = 2,3;
JUTSI ITBEJUIEPHOTO CEUCHUS

hd:tW ZUW«,E/RJ,' (36)

3Hauennss A U Ay B dpopmynax (34) — (36) mnsg LEHTPaIbHO-CKATHIX SJIEMEHTOB
CllelyeT IMPHUHUMATh corylacHO TpeOoBanusiM 7.3.2. Ilpu BblumciieHHH 3Ha4eHus hy i

Kopobuaroro ceyenus mo popmyne (35) Bmecro hy, tw, Aww U Ay chaemyer npuHUMATH
COOTBETCTBEHHO Dy, tr, Aurs u Ag1 = (Dera/ tr) 1/Ry [ E ,ipu 3TOM 3HA4YCHHE A i1 CICHAYCT

orpeneniTb corijacHo tpedoBanusam 7.3.10.
3uauenue hg JUIS.  BHELIEHTPEHHO-CKAThIX JJIEMEHTOB JIByTaBPOBOTO H
KOpOoOYaTOro CEUCHWH ClIeyeT BBIYUCIATH MO GopmysnaM cooTBeTcTBeHHO (34) u (35);

IpU 3TOM B 3TUX (OpMynax 3Ha4eHUust 4 = A, U Ayy CIEAYET IPUHUMATH COTJIACHO
TpeboBanusm 9.4.2.

7.3.7 Tlpu mpoBepKe YCTOWYMBOCTHU IMOSICHBIX JIMCTOB B KA4€CTBE PACUCTHOW ITUPHHBI
cBeca ber cliemyeT npUHUMATh PACCTOSHUE:

OT IPaHU CTEHKHU JI0 Kpasi MOSICHOTO JIMCTA (IIOJIKK) — B CBAPHBIX AJIEMEHTAX;

OT OocH KpaiiHero Ooira B Iosice 0 Kpass IOSICHOIO JIMCTa — B 3JEMEHTax C
(GPUKIMOHHBIMH MOSCHBIMU COEIMHEHUSMU;

OT Hayaja BHYTPEHHET0 3aKpyTJeHUs 10 Kpast MOJKU — B IPOKATHBIX MPOPUIIAX;

OT Kpasi BBIKPY>KKH JIO Kpasi OJKU — B THYTBIX MPOGUIIAX (CM. pUCYHOK 5).

7.3.8 YCTOHYMBOCTD TMOSICHBIX JIMCTOB M TOJIOK IEHTPAIbHO-CXKAThIX 3JIEMEHTOB
CIUIOIIHOTO CEYEHUs CJIeNyeT CUMTAaTh 00ECTIeYeHHOM, €ClIi yCIOBHAsi THOKOCTh CBeca Iosica

(monku) At = (ber /t) /R, /E He npeBbIaeT 3HAYEHUH MPENETbHOH YCIOBHOH rHOKOCTH

cBeca mosica (MOJKU) Ay, ompenenseMbix 1no ¢gopmynam Tabnuubsl 10, B KOTOPHIX HpH

3HayeHusax A <0,8mwmm A > 4 cneayer mpuHUMAaTh COOTBeTCTBeHHO A = 0,8 wim 1 =4,
7.3.9 B ueHTpambHO-CXATbIX JJIEMEHTaX KOpOOYATOrO CEYEHUs  IpPENEIbHYIO

YCIOBHYIO THOKOCTH ~ TOSICHOTO JIHCTa A yf1 CIEAyeT NpUHUMAaTh Mo Tadmuie 9 kak ais
cTeHOK Kopobuaroro ceueHus: Ayr 1= (Der1/ tf) ,/Ry |E .
7.3.10 Beicota orruba MoJaKu (CTEHKH) def (CM. PUCYHOK 5) JOJDKHA OBITH HE MEHee

0,3 bet B dmemenTax, He ycuieHHBIX IutaHkamu, u 0,2 Der — B 2meMeHTax, YCHICHHBIX
wiaHkamu  (cM. Tabmuny 10); mpu 3TOM TONIIMHA pebdpa JOHKHA ObITh HE MeHee

2aef,lRy/E.

7.3.11. IIpu Ha3HAYEHUU CEUEHUU IECHTPATBLHO-CKATHIX AJEMEHTOB IO TPENeTbHOMN
ruOKoCTH (B COOTBETCTBHHU C TpeboBaHusmu paszziena 10.4) 3HaueHus mpeaenbHbIX YCIOBHBIX

TUOKOCTEH CTEHKU A yy U TOSICOB Ayt (A yf1), OMpEAeIsIeMbIX COOTBETCTBEHHO 110 TaOJIUIIaM
9 u 10, nomyckaeTcs yBenM4IMBaTh yMHOXKEHHEM Ha Kodddumment /@AR /N , HO He Gonee

yeMm Ha 1,25.
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Tabnanuma 10
[IpenenbHas ycnoBHas THOKOCTE cBeca (0Truba) moyku
Ceuenne 7_\,1,/- mpu rubkocty nemenra 0,8 < 7_u <4
- _
| 0,36+ 0,10\ 37)
—_——

| [ 0,43 +0,08 1 (38)
| | 0,40 + 0,07\ (39)

by

a of

0,85 + 0,19 (40)

Obosnauenue, npuramoe 6 maobauye 10:

A — ycioBHast ruGKOCTb HIIEMEHTa, IPUHIMAEMast B PACUETE HA YCTONUHBOCTD IPH LEHTPANBHOM CHKATHH.
IIpumeyanue— g cBecoB (OTTHOOB) MOJNOK (CM. PHCYHOK 5) MpeeNbHbIC 3HAYSHUS YCIOBHOW THOKOCTH

A uf, BBIUUCIICHHDIE 110 dhopmynam (37) u (38), cnenyer ymHOXaTh Ha Ko dunueHT 1,5, a o popmyne (39) —Ha 1,6.

8 Pacuer 3/1eMeHTOB CTAJBHBIX KOHCTPYKIHIA MPU U3rude
8.1 OO01ue MoJI0KeHUs pacyeTa

B 3aBucMMOCTM OT Ha3HaueHUS M YCJIOBUN SKCIUTyaTallMM  KOHCTPYKLUI pacuer
M3r0aeMbIX 3JIEMEHTOB (0aJI0K) CJIEMYET BBITIOJHITH O€3 ydeTa WU C YUYETOM IJIaCTHICCKUX
neopmanuii B COOTBETCTBUH C MO/Ipa3/ielIieHHEM 3JIEMEHTOB Ha TPH KJjlacca corjlacHo 4.2.7.

banku 1-ro kiacca cienyer HPUMEHSTH JUIsl BCEX BUJOB HArpy30K W PacCUUTHIBATH B
npenenax ynpyrux aedopmanuif; 6ankud 2-ro u 3-TO KIAccoB CleAyeT MPUMEHATh IS
CTaTMYECKUX HArpy30K U PACCUUTHIBATH C YUETOM Pa3BUTHUS IUIACTUYECKUX AepopMariuil.

Banku kpaHoBbIX myTelt o kpausl rpynn pexxuMoB padotsel 1K — 8K mo 'OCT 25546
IIPU pacueTe Ha MPOYHOCTH CJIeIyeT OTHOCUTh K 1-My Kiaccy.

Bucranphple 6anku cienyeT OTHOCUTh KO 2-My KIJIACCy M PacCUUTHIBATh C yYETOM
OTpaHMYEHHBIX IUIACTUYECKUX JAedopmanmii B CTEHKE, 3HAUYEHHUS KOTOPBIX CIEAYeT
OIIPENENATh MPU JOCTUKEHHH PACUETHOIO CONPOTUBIEHHS Ry B moscaX, BHIIOIHEHHBIX U3
0oJiee TPOYHOM CTAIIH.
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8.2 Pacuer Ha MMPOYHOCTH H3ru0aeMbIX 3J1€EMEHTOB CILIOIIHOI0 CeYEeHH

8.2.1 Pacuer Ha nmpodHOCTh 0aJIOK 1-T0 Kiacca clieAyeT BBIMOIHATH O (OpMyIaM:
IpH JICHCTBUM MOMEHTa B OJIHOW M3 TJIABHBIX ITIOCKOCTEH

M
< 1 (41)
Wn,min RyYL
IIpU ACUCTBUU B CEYCHUH IIONEPEYHOUN CHUIIBI
2 oy (42)
It R y.
IIpU J€HCTBUM MOMEHTOB B JIBYX I'NIaBHBIX IIJIOCKOCTSX (M HAJIMYMM OMMOMEHTA)
M B
[anyyc IynRyyc IwRyyc

Tac x u y — pacCTOAHUA OT INIaBHBIX oceit a0 paCCManHBaeMOﬁ TOYKH CCUCHUSI,
npru OAHOBPECMCHHOM IICfICTBPIPI B CTEHKE OaJIKi MOMEHTA U HOHGpG‘-IHOfI CHIJIBI

0,87 5 5 5
a \/Gx—GxGy+Gy+3’ny <1, to/Rsy.< 1, (44)

rae 6y = M _ ylI_, — HOpManbHOE HAMPSHKEHHE B CPEANHHON IJIOCKOCTH CTCHKH,

napajuieJIbHOE MPOAOJIBbHON OCH OaJIKu;
G, — TO K€, NEPIEHIUKYIIIPHOE IPOJOJIbHOM OCcU OaJIKU, B TOM YHUCIE Gioc,
ompezaenseMoe 1o gopmyne (47);
Ty = QS/(Ity) — KacarembHOE HaNpsHKEHUE B CTCHKE.
Hanpsokenus 6, M G, IpuHUMaeMble B GopMyJe (44) co CBOMMHU 3HaKaMH, a TaKKe
Tyy CIEIYET ONPENEIATh B OJHOM U TOW 7K€ TOUKE CTEHKH OalIku.
B 0Oankax, paccuntbiBaeMbIX 110 popmysie (43), 3HaUeHUS HAPSXKEHUH B CTEHKE Oaliku
JOJIKHBI OBITH IPOBEPEHHI 10 opMyIie (44) B IBYX TMIaBHBIX MIOCKOCTSIX U3THOA.
[Tpu ocnaGneHny CTEHKH OTBEPCTUSIMH ISl OOJNTOB JIEBYIO 4YacTh (hopMyiibl (42), a Takxke
3HaueHue T,, B Gopmyiie (44) creyer yMHOXKATh Ha KOX(DOUIIMEHT 0L, ONPEIENAEMBIii 10 popMyre

a=s/(s—d), (45)

I/ie S — LIar OTBEpCTUI B OJJHOM PSAY;
d — mtnaMeTp OTBEpCTHSL.
8.2.2 Pacder Ha MPOYHOCTH CTEHKH OAJIKM, HE YKPEIUICHHOW pedpamMu jKECTKOCTH, MPH
JENCTBUM MECTHOTO HAIIPSDKEHUS Gloc B MECTAX MPHIIOKEHUS HArpy3KH K BEpXHEMY HOsICY, a
TaK)Ke B ONOPHBIX CEYEHMSIX OANIKU CIIeAYET BBIMOJIHATH IO (hopmyrie

Owe < q, (46)
Ryy.
rae Gioc = F/ (lef tw). (47)
3nech F — pacueTHOe 3HaUeHHE HArpy3KHU (CUJIBI);
lef — yciIOBHAS ATMHA pacTipeiesieHus Harpy3Ku, onpeesnseMas mo Gpopmyrinam:
JUIS CJIy4aeB 110 PUCYHKY 6,a u 0
let =b+ 2h; (48)
JUIS cilydasi 0 PUCYHKY 6, B

Ief= \If 3"’]1f/tw ) (49)
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0) B)

a) &F | ¢F ¢F | F i )
,“,E,ﬂu: T a2y
Ly ‘. Ly ‘. > Ly “ .

a — cBapHasi; O — MPOKaTHas!; 6 — CBapHasl WM MIPOKaTHAs IPH Harpy3Ke OT KoJieca KpaHa

Pucynok 6 —CxeMsbl pacnpeeeHUs COCPeTOTOUYEHHOI HATPY3KHU HA CTEHKY 0aJIKH

rae h— pasmep, paBHBII CyMMe TOJIIIIUHBI BEPXHETO M0sca OAJIKH U KaTeTa MOsSCHOTO II1Ba,
€CIIM HYKHIS Oanka cBapHas (CM. pUCYHOK 6, a), 100 pacCTOSIHHUIO OT HApyKHOM
IpaHM MOJIKK JI0 Havyaljla BHYTPEHHETO 3aKpYyIJICHUs] CTEHKH, €CJIM HUKHSS Oalika
IpoKaTHas (CM. pUCYHOK 6, 0);
W — KO3 QUIMEHT, TPUHUMAEMBIN paBHBIM: 3,25 — /17151 CBAPHBIX U IIPOKATHBIX 0AJIOK;
4,5 — muis 6astoK ¢ PPUKITMOHHBIMHE MTOSICHBIMU COCTUHEHUSIMU;
l1f — cyMMa COOCTBEHHBIX MOMEHTOB HHEPIIMH T0sica OAJIKK U KPAHOBOTO peiibca WIN
MOMEHT WHEPIIMH CEYCHHUS, COCTOSIIETO U3 MOsICa M PEJIbca B CIIydac MPUBAPKU
pelibca mBaMH, 00ECIICYMBAOIIMMEI COBMECTHYIO paboTy mosica U pejibca.
8.2.3 Pacder Ha MPOYHOCTH pa3pe3HbIX 0AIOK 2-TO W 3-TO KJIACCOB JIBYTaBPOBOTO H
KOpoO4aTroro ceyeHWil (PUCYHOK 7) U3 CTald C HOPMATHBHBIM CONPOTHUBICHUEM

Ryn < 440 H/Mm? npu cobmonaennn TpeboBanuii  8.4.6, 8.5.8, 859 u 8518 wu npm

KacaTeabHBIX HampsukeHusX T, = Qx/ Ay < 0,9 Ry (kxpoMme ONOPHBIX CEUCHHMIA) CaeIyeT

BBINOJIHATH 110 (OpMyJIaM:
pH M3rude B IIIOCKOCTH Hanbonbei sxectkoctH (I > |y)

M
x <1, (50)
ch Wxn,min Ry’Yc
IpH M3rude B ABYX IJIABHBIX IUIOCKOCTSX M HANpshkeHusxX T, = Qy / (2Ar) < 0,5Rs
M M
X + 4 <1. (51)

chWxn,min Rch cy Wyn,min Ryyc

3nece M, M, — a0COJIIOTHBIE 3HAYEHUS H3THOAIOIINX MOMEHTOB;
Cy, C, — KO3 UIMEHTBI, MPUHIMaeMbIe coryiacHO Tabnuue E.1;

B — k03¢ huIMeHT, NPUHUMAEMBbIH paBHBIM:

npu 7,<0,5R, B=1,
mpu 0,5 Rs<14<0,9R;
0,20 T. 4
=1- ——— (=), 52
b (xf+0,25(Rs) (52)

rae of = As/A, — OTHOILIEHUE TUIOIIAAM CEYEHMS T0SCa K IUIOMIAAM CEUYEHUS CTEHKHU
(I7s HECUMMETPUYHOTO CeueHusl Af — TUIOMIAlb MEHBIIIETO MOsICa;
UIs KopoOuaToro cedeHust Ay — CyMMapHas IUIOIIa b CEUeHUN ABYX

CTEHOK).
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Pucynok 7 — CxeMbl IBYTAaBPOBOTO (2) M KopoO4aToro (0) cedeHuil 6anok
¢ AelCTBYIOIIMMHM HA HUX YCHJIUSIMH

[Ipu pacyere ceueHusi B 30He umcTtoro mirudba B (opmymnax (50) u (51) cmemyer
npuHuUMaTh 3 = 1 U BMecTO KO3(QQUILMEHTOB ¢y U ¢, COOTBETCTBEHHO

cm=051+¢); eym=0,5 (1 + ¢). (53)

Pacuer nHa mpovHoCTh B OnoOpHOM ceueHuu Oanok (npu M, = 0 u M, = 0) cienyer
BBIMOJIHATH 110 OPMYJIaM:

9 . (54)
ARy,

% (55)
2AfRsyc

IIpu ocnaGneHnu CTEHKU OTBEPCTUSAMH Ul OONTOB JIEeBYIO 4acTh Gopmyin (54) u (55)
clenyeT yMHOXKaTh Ha KOd(pPUIMEHT o, onpenensieMblii o Gopmyie (45).

C nenpio YCTaHOBJIEHUS pa3MEPOB MUHUMAJIbHBIX CEYEHUI COCTaBHBIX OAlOK 3HAYEHHUs
KOO(GQUIIMEHTOB ¢, U ¢, JOMyCKaeTcs MPUHMMATh MEHbIE 3HAuCHUH, NPUBEIEHHBIX B
tabmune E.1, Ho He menee 1,0. Meroanka monoopa MUHUMANBHBIX CEYEHUN H3rHOaeMbIX
HIIEMEHTOB TPUBE/ICHA B MPHIIOKEHIH M.

8.2.4 Pacuer Ha MPOYHOCTb pa3pe3HbIX OAIOK MEPEMEHHOr0 ceueHust coryiacHo 8.2.3 ¢
YYETOM TUTACTHYECKUX JeopManuil JOMYCKAETCsl BBIMOIHATH TOJBKO B OJJHOM CEUCHHH C
Haubosee HEOMaronpusATHBIM codeTaHueM ycunuii M u Q; B OCTaJIbHBIX CEUEHHUAX OanKu
pacder ciegyeT BBIIOIHATh NPU 3HAYEHUSIX KO3()(OHUIUMEHTOB ¢, U ¢, MEHBIIHUX, YEM B
tabnuue E.1 npunoxenus E, wnu cormnacuo 8.2.1.

8.2.5 Pacuer Ha MPOYHOCTh HEPA3PE3HBIX M 3aAMIEMJICHHBIX OAJOK TOCTOSTHHOTO
JIByTaBPOBOTO M KOpPOOYATOrO0 CEYEHHH C JBYMS OCSIMH CHMMETpPUH, H3THOaeMbIX B
TUTOCKOCTH HauOOJIbIIIEH )KECTKOCTH, CO CMEKHBIMHU MPOJIETaMH, OTIIMYAIONIMMHCS He Ooee
yeM Ha 20 %, mnpu coOmonenun TpeboBanuii 8.4.6, 8.5.8, 8.5.9 u 8.5.18 cnenyer
BBIMOJHAT, 10 ¢opmyne (50) kak ceueHud 2-ro Kjacca C Y4YETOM YacTHYHOTO
nepepacnpezeNeHust OOPHBIX U MPOJIETHBIX MOMEHTOB.

B aToM ciydae pacyeTHOe 3HaUYCHHE MOMEHTA CIIEyeT ONpPEeAeIsTh 1Mo GpopmyIie

M = 0,5 (Mmax + Mef), (56)

rae Mpax — HaUOOJBIINI U3rKOAIONTUH MOMEHT B TIPOJIETE WIIH HA OTIOpPE, OTPEIesIeMbIit
U3 pacueTra Hepa3pe3Hoi O0aaKu B MPEANONI0KEHUN yIIPYroi paboThl CTalu;
M — yCNOBHBIN M3THOAIOIINI MOMEHT, PaBHBIM:
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a) B Hepa3pe3HbIX 0aJIKax ¢ MIAPHUPHO OMEPTHIMU KOHIIAMU OOJIbIIEMY U3 3HAYCHUI:

M
Mg = max {—2-1\ : (57)
1+ a/l
Mes = 0,5M, | (58)
rac CHUMBOIJI maX O3Ha4yacT, 4To CJIGI[yeT HaﬁTH MaKCI/IMYM BCCTI'O CJIGI[YIOIJ_IeFO 3a HUM

BBIPa)KEHUS;
M — n3rubaroniuii MOMEHT B KpaifHEM IpoJieTe, BEIYMCICHHBIN KaKk B CBOOOIHO OTEPTOi

OJIHOIIPOJIETHOM Oarke;

a — pacCTOSIHUE OT CEYEHHUsI, B KOTOPOM JEUCTBYET MOMEHT M1, 10 KpalHEW OIOpBHI;
| — mHa kpaiiHero nposera;
M3 — MakcuManbHbIN U3rHOAOIIMI MOMEHT B IPOMEXKYTOYHOM IPOJIETE, BHIYUCICHHBIN KaK

B IIIAPHUPHO OIEPTOH OJTHONPOJIETHON OasKe;

0) B OJIHOIIPOJICTHBIX M HEPa3pE3HBIX OajKax C 3ameMIICHHBIME KOHIIaMu Mot = 0,5M3,
rae M3z — HanbONbIIMI U3 MOMEHTOB, BBIYMCICHHBIX KaK B OaJKax ¢ IIApHUPaMU Ha OIopax;

B) B OaJIKe C OAHMM 3alIEMJICHHBIM U JPYTUM CBOOOTHO ONEPTHIM KOHIIOM 3HAYCHHE
M, cnenyet onpeaensts mo popmysne (57).

3nadyeHue 7, B opmyne (52) cieayeT BBIUUCIATH B CEYCHUH, TAE ACUCTBYET Mmax;
eciiid Mmax — MOMEHT B IIPOJIETE, CIIEYET IPOBEPUTH ONOPHOE CEYEHHUE OaJIKU.

8.2.6 Pacuer Ha MpOYHOCTh HEpa3pe3HbIX U 3ALIEMJICHHBIX 0alloK, YIOBJIETBOPSIOLIMX
8.2.5, B ciryuae m3ruba B IByX INIaBHBIX IJIOCKOCTSX CIEAYET BBITOIHATH MO popmyre (51) ¢
y4eTOM IepepacHpesiefieHls] OMOPHbIX M IPOJIETHBIX MOMEHTOB B JBYX IJIaBHBIX
TUTOCKOCTSIX COTJIACHO yKa3aHusiM 8.2.5.

8.2.7 Pacuer Ha mpOYHOCTh HEpPa3pE3HbIX M 3aLIEMJICHHBIX OalOK, YJOBIETBOPSIOLINX
TpeboBanusm 8.2.5, 8.4.6, 8.5.8, 8.5.9 u 8.5.18, nomyckaercs BeimmonHATh 10 hopmyse (50)
Kak ce4eHHWd 3-ro Kjacca € Y4eToM IepepaclpesieieHuss H3rHOalolmuX MOMEHTOB H
00pa30BaHUs YCIIOBHBIX IUIACTUYECKHX IMAPHUPOB, a TAKKE BIMAHUS KacaTeIbHBIX
HanpsDKeHUH T, B COOTBETCTBMUM C 8.2.3 B CEYEHUAX C MAKCHUMAIbHBIM H3rHOAIONIUM
MOMEHTOM.

8.2.8 Pacuer Ha mNPOYHOCTH OMCTANBHBIX pa3pe3HbIX OaJOK JBYTAaBPOBOIO U
KOpoOYaToro CEYeHHH ¢ ABYMSI OCSIMA CUMMETPHH TIpU coOoaernn Tpedosanuii 8.4.4, 8.5.9
u 8.5.17 n npu kacatenpHbIX HampspkeHMIX T, < 09Rs m 1y < 0,5 Rs (kpome omopHbIx
CEUeHM) cienyeT BBITOJIHAThH KaK pacueT CeYeHMi 2-ro Kiacca no Gopmynam:

IpU U3rude B OJHOMN IJIaBHOM MIIOCKOCTH

M
—x <1 (59)
erﬁeranyc
1pU U3ruOe B IBYX IJIABHBIX TIOCKOCTSIX
M M
X + 2 <1. (60)

erBernRwac CerynRnyc
B dopmymnax (59) u (60) o603HaUEHO:
Cxr = (o r + 0,25 —0,0833/r 2) / (o +0,167), (61)
Br — k03 dutrenT, TPUHIMAEMBIN PABHBIM:
mpu 7 <05Rs Br=1,
npu 0,5 Rs <1 < 0,9 Rs
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0,2 T
Br=1— —— (—=)% (62)
o,r+ 025 R
Cyr — KOO PUIMEHT, IPUHUMAEMBII paBHBIM 1,15 — 111 IBYTaBpOBOIO CEUEHUs U
1,05/r — s KopoOGUATOro CeUEHUSI.
Pacuer OucranbHBIX OAIOK MPH HATMYUHU 30HBI YHCTOTO M3rH0a M B OMIOPHOM CCUCHHH, a

TaK¥KE C YUETOM ocaabyeHns ceueHus CJICAYCT BBIIIOJHATD COIJIACHO 8.23u IMPUIIOKCHUTIO M.

w

8.3 PacueT Ha MPOYHOCTDH 0AJIOK KPAHOBBIX MYyTeM CIJIOIIHOTO CeYeHUsI

8.3.1 Pacuer Ha mpPOYHOCTH OANIOK KPAHOBBIX MYyTEH ClIeAyeT BBIMOIHATH COTJIACHO
TpeboBanusiMm  8.2.1 Ha JeHCTBME BEPTUKAIBHBIX W TOPHU3OHTAIBHBIX HATPY30K,
onpenensieMbix cornacao CIT 20.13330.

8.3.2 Pacuer Ha MPOYHOCTh CTEHOK OAJIOK KPAaHOBBIX MYTEH (3a UCKIIIOYEHHEM OajoK,
paccuMThIBAEMBIX Ha YCTaJOCTh, JUIsl KPAaHOB TPYII pexuMoB paborel 7K B mexax
MeTayuryprudeckux npousBojactB U 8K) cienyer BbIONHATE 110 Gopmyrie (44), B KOTOpOi
IIPU pacueTe CeUeHU Ha Oropax Hepas3pe3HbIX Oanok BMecTo koadduiuenta 0,87 cienyet
npuHuMath kodddunuent 0,77.

8.3.3 Ilpu pacuere HAa MPOYHOCTH CTEHOK OAJIOK KPaHOBBIX MyTEH U3 CTANIH C MPeIeIoM
Tekydectu He Oomee 440 H/mM? s KpaHOB Tpynn pexuMoB padbotel 7K (B mexax
METAITyPrUuecKuX Mpou3BoAcTB) U 8K MOMKHBI OBITH BBIMOIHEHBI YCIOBHUS:

R% VO, #6106 )* — (0, 6100 )0y + 606 +3(T, +Tp0)* <1 (63)
(0y + Gloex) / Ry < 1 (64)

(Glocy + o) / Ry < 1; (65)

(Ty + Tiocxy + Tixy) / Rs <1, (66)

rae  — koadduunent, npuHuMaemsbiii paBHbIM 0,87 11 pacueTa pazpesHbix 6anok u 0,77
JUIsl pacyeTa Ce4eHU Ha OIopax Hepa3pe3HbIX 0aNoK;
GX = M/ Wxn; G]oc’)( = 0,250|oc’y; G]oc’y = ’Yf’Ylen/(tlef) , ny = 2Mt t/ If ,

Ty = Q/(th);  Tiexy = 0,3G10cy;  Trxy = 0,25 oy . (67)
B ¢opmynax (67) o603Ha4eHO:
M n Q — cOOTBETCTBEHHO U3rHOAIOIINN MOMEHT U TIONEPEYHAs CHJIA B CEYCHUN OAJIKU OT
pacueTHOI Harpy3kw, onpenensemoit cornacao CIT 20.13330;

Yt — K03 PHUIIMEeHT HATEKHOCTH IO HATPY3KE JUIS KPAHOBBIX HArpy30K, MPHHUMAEMBIH
cormacao CIT 20.13330;

Y11 — K09 PUIIMEHT yBETHMUEHHS COCPEIOTOUEHHON BEPTUKAIBHON HArPy3KH OT OJHOTO
KoJsieca KpaHa, mpuHIMaeMbIi corstacao CIT 20.13330;

Fn — momHOe HOpMaTHUBHOE 3HAUYEHUE COCPETOTOYCHHON BEPTUKAILHON HArpy3ku OT OJHOTO

KoJieca KpaHa;
lef — ycroBHas JyiMHA, OTIpeiessieMast CorliacHO TpeboBaHusiM 8.2.2;
M;— MecTHBIN KPYTALINI MOMEHT, OIpeessieMblil o (opmyie

M: = vt yn Fne+ 0,75 Q; hy, (68)

rae e =0,2 b (3mecs b — mmpuHa MOAOIIBEI penbca);
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Qt — pacueTHas TOpU30HTANIbHAS HArPy3Ka, HAIIPABJICHHAS MIONIEPEK KPAHOBOTO MYTH,
BbI3bIBaEMasi IEPEKOCAMH MOCTOBBIX KPaHOB U HEMapauIeIbHOCThIO KPAaHOBBIX
nyrteit u npuanmaemas cornacto CIT 20.13330;
hr — BBICOTa KpaHOBOTO peJibea;
ls= I+ bt tf3/ 3 — cymMa COOCTBEHHBIX MOMEHTOB MHEPIIUU MPU KPYUCHHUH PENIbca U T0sICa,
rae b u t; — COOTBETCTBEHHO IIMPUHA M TOJIIMHA BEPXHETO Mosica OaJIKu.

Bce nanpsokenus B hpopmynax (63) — (67) crieqyer MpUHAMATH CO 3HAKOM «ILTIOCY.

8.3.4 Pacuer Ha NPOYHOCTb IOJBECHBIX OallOK KPAHOBBIX IyTeH (MOHOPEILCOB)
CJIEZyeT BBIOJIHATH C YYETOM MECTHBIX HOPMAaJbHBIX HANpPsHKCHUH OT JABJICHUS Kojeca
KpaHa, HallpaBJIEHHbIX BJIOJIb U IIONIEPEK OCH OAJIKH.

8.3.5 Pacuer Ha NPOYHOCTH OHMCTAIBHBIX OATOK KPAHOBBIX IIyTE€H JBYTaBPOBOIO
CeueHMsI C JBYMs OCSIMH CUMMETPUHU JUIsl KPaHOB Ipymi pexxuMoB padotsl 1K — SK mpu r =
=Ryt / Ryw < 1,5 momyckaercst BBINOIHATH 110 hopmyie (60), B KOTOPOii:

M, —u3rubaromuii MOMEHT B TOPU30HTAIIbHOM IJIOCKOCTH, ITOJTHOCTBIO IepeJaroluics
Ha BEpPXHUH NosAC OalKy;
Win = Wynf — MOMEHT CONPOTHUBIIEHUS CEYEHUS BEPXHETO M105ICA OTHOCUTENIBHO OCH Y — ),
¢, — K03 GULUEHT, IPMHUMaeMblii paBHbIM 1,15.

PacueT Ha IPOYHOCTH CTEHOK OMCTANBHBIX 0AlOK KPAHOBBIX IyTEH CleayeT BBIIOIHSATD

coriacHo TpedoBanusM 8.3.2.

8.4 Pacuer Ha 001IYI0 YCTOIYHBOCTH H3rH0aeMbIX 3JIEMEHTOB
CILIOLIHOTO CeYeHUst

8.4.1 Pacuer Ha yCTOWYMBOCTH JBYTaBPOBBIX 0aJoK 1-TO Kiacca, a Takke OMCTaIbHBIX
0asok 2-To Kjacca, yaoBieTBopsirommx TpedoBanusm 8.2.1 u 8.2.8, cnemxyeT BBIMOIHATH 110
bopmymnam:

NIpY U3THOE B IIOCKOCTH CTEHKH, COBIA/IAIONIECH C TNIOCKOCTHI0 CHMMETPUH CEYCHUS

M
— = <1 (69)
¢meRch
MIPU U3rMOE B IBYX TJIABHBIX TUIOCKOCTSX (M HAJIMYUU CEKTOPHATBHBIX HAIIPSHKCHUH )
M M
X + L+ B . 1. (70)

¢bWaRyyc WyRch W'(uRy’Yc

B ¢popmynax (69) u (70) o603HaueHO:

@p— K03(pPULIHEHT yCTOMYMBOCTH MPH U3rHOe, onpeensieMblii o npuinoxenuto XK s
0aJIOK C OMOPHBIMU CEYCHHUSMH, 3aKPETIJICHHBIMUA OT OOKOBBIX CMEIIIEHUI U IOBOPOTA;
Wex — MOMEHT CONPOTHBIICHUSI CEUYEHUSI OTHOCUTEIHHO OCH X — X, BBIYMCICHHBIH IS

CXKaToOro TM0sCa;

Wy — MOMEHT CONIPOTUBIIEHUS CEUE€HUSI OTHOCUTENBHO OCH )—), COBIAJAIOLIEH C MIOCKOCThIO
n3ruoa;
W, — cexTopuabHbIIi MOMEHT COTIPOTUBIICHUS CEUCHUSI.

Jns GucranpHbIX Oanok B ¢opmynax (69) u (70), a Takke mpuU ONpPEACNICHUH @
crenyer Ry 3ameHATs Ha Ryt .

8.4.2 Ilpm onpeneneHuH 3HAYEHHs @, 3a PacueTHyl UIMHY Oanku lg ciemyer
NPUHUMATh PACCTOSHUE MEXJy TOYKAMH 3aKpeIUICHWH CKaToro Imosica OT TMOIMEepeYHbIX
cMeleHni (y371aMy TPOJIOIBHBIX WM TIOMEPEYHBIX CBS3€H, TOUKAMU KPETUICHHUS JKECTKOTO
HacTuia); npu orcyrcTBUM cBszedl lgg = | (rme | — mponer Ganku); 3a pacyeTHyIO UTUHY
KOHCOJIU ClieyeT NpUHAMATh: lef = | mpu OTCYTCTBHM 3aKperyIeHUsI C)KaTOTo MOosIca Ha KOHIIE
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KOHCOJIM B TOPU30HTAJIBHON IUIOCKOCTH (311eCh | — IIMHA KOHCOJIM) MM PaCCTOSIHUE MEKIY
TOYKAMH 3aKPEIUICHUs CXKATOro I0sica B FOPU3OHTAIBHOM IIOCKOCTH — MpPH 3aKpEIUICHUU
mosica Ha KOHIIE U 10 JIJTMHE KOHCOJIHU.

8.4.3 Pacuer Ha yCTOWYMBOCThH 0aJIOK KPAaHOBBIX ITyTEH JBYTaBPOBOTO CEUCHHUSI CICTYET
BBIIONHATE 110 (opmyie (70), B koTopoit: M, — U3rubaroluii MOMEHT B FOPU30OHTAIbHON
IUIOCKOCTH, MOJHOCTBIO Iepefaromuiicss Ha BepxHui mosic Oanku; Wy = Wys — MoMeHT
CONPOTHUBIICHUS CEUYEHUS BEPXHETO M0sICa OTHOCUTEIBLHO OCH J — ).

8.4.4 YcroiuuBocTh Oallok 1-ro kmacca, a Tak)Ke OHMCTaJBHBIX OaJlOK 2-ro Kjiacca
CJIETyeT CYMTATh 00CCIICYCHHOM:

a) MpHU Iepenaye Harpy3kd Ha OajKy yepe3 CIUIOIIHOW KECTKUl HacTHil (TUIUTHI
JKEJIe300€TOHHBIC U3 TSAKEIIOT0, JISTKOTO U SYCHCTOTO OSTOHA, TUIOCKUN U IPO(UITUPOBAHHBIHA
METAJJIMYECKUI HACTHJI, BOJTHUCTAsI CTaJb U T.II.), HEMPEPHIBHO OMUPAIOIIMKCA Ha CKAThIN
nosic 0aJKW M C HAM CBSI3aHHBIM C MTOMOIIBIO CBapKH, OOJITOB, CAMOHAPE3AIOUIUX BUHTOB U
IIp; TIPU 3TOM CHUJIBI TPEHUS YUUTHIBATh HE CIIEIYET;

0) Npu 3HAYEHUSX YCIOBHOM r'MOKOCTH ckaToro mosica 6amku Av= (/,/b) \/R/ E , He

NPEBBIMIAIOIINX €€ MPEAeTbHBIX 3HAYeHUH Aub, OmpenensieMbix mo ¢gopmynam tadbmumsr 11
Juis OaJloK  CHMMETPUYHOIO JIBYTaBPOBOI'O CEYEHHUS WIM aCUMMETpPHYHOro — c Ooisee
Pa3BUTHIM CXKATbIM IOSCOM, PacCUUTHIBAEMbIX 10 ¢opMmyie (69) U HMEIUX OTHOUIEHHUE
HIMPHHBI PACTSAHYTOTO MOsiCa K LIMPUHE CKaToro nosica He MeHee 0,75.

Tadonuma 11

VYcnoBHas mpeaenbHast THOKOCTh CKATOTo Mosica
Mecro nmpunoxeHus Harpys3ku =
IIPOKATHON WM CBApHOIT Gaki Aub

K BepxHemy mosicy 0,35+0,0032 b/t +(0,76-0,02 b/t) b/h  (71)
K HmxHemy nosicy 0,57+0,0032 b/t +(0,92-0,02 b/t)b/h  (72)
Hes3aBucUMO OT ypOBHSI IPUIIOKEHHUST HATPY3KHU MPH 0,41+0,0032 b/t +(0,73-0,016 b/t) b/h (73)
pacueTe yyacTka OalKd MEXKAY CBA3SAMH HIH TPH
YHCTOM H3rube

Obosnauenus, npunsmole 6 mabauye 11:
b 1 t — cooTBETCTBEHHO MIMPUHA U TOJIIIMHA CHKATOTO MOsICa,;
h — paccrostuue (BbicoTa) MEXIY OCSAMH TIOSICHBIX JIMCTOB.

IIpumeuanus

1 3uadyenns Aub ompenenensimpu 1 < hib<6 u 15 < b/t <35; g Ganok ¢ orsomenrem b/t < 15 B Gopmynax
Tabmuust 11 crexyer npunumats b/t = 15.

2 Jlnst 6anok ¢ GpUKIUOHHBIME MOSCHBIMH COSINHEHUSIMH 3HAYCHHS Aub cleyeT yMHOXaTh Ha 1,2.

3 3uauenns Aub JIOTTYCKAETCS MOBBICUTh yMHOXKEHHEM Ha K0d(HIHUEnT | Ryf/ o ,rae o =M/ (Weye).

8.4.5 IlpukperuieHuss K CXaToMy IIOACY MECTKOro HAcTWiIa, MNPOJOIbHBIX WIN
MIOTIEPEYHBIX CBSI3€H, KOTOPBIE JODKHBI 00ECIEUNUTh YCTOWYMBOCTh M3THOAEMOT0 AJIEMEHTA,
ClIeflyeT pacCUMThIBaTh Ha (PaKTHUECKYI0 WJIM YCIOBHYIO Tomepednyio cuiy. [Ipu stom
YCIIOBHYIO TIONIEPEYHYIO CHITY CIIEAYET OTPEICTISITh:

OpU 3aKpervieHMH Oalku B OTIENbHBIX TOUKax — mo ¢opmyine (18), B koTopoi ¢
CJICZyeT OMPENessITh sl cedeHus tuna b (cm. Tabmuiy 7) npu ruokocti A = lgs /1 (tme 1 —
panuyc MHEPIHU CEYCHHUS CKATOTO T105ica B TOPU3OHTAIBHOM TUIOCKOCTH), @ N — BBIUHCIIATH
no ¢opmyie

N = (As r +0,25Aw) Ryw, (74)
rae Ar 1 Ay — IUIOIIAM CEYEHUSI COOTBETCTBEHHO CKATOTO MOsICa U CTEHKH;
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Ryf 1 Ryw — pacdeTHbIC COIPOTHUBIIEHHUS CTaJIM COOTBETCTBEHHO CKATOTO I0SCA U CTEHKH;
IpU HENpPEPBIBHOM 3aKpEIUICHUH — 10 (opMylie

Ofic = 3Qsic /I, (75)

rae Qsic — YCIOBHAs MONEpeyHas CHiia Ha eIMHUIY JUTMHBI Tosca Oalku;
Qric — yCIIOBHAs TIOTIepeYHas cuiia, onpezaenseMas o Gopmyne (18), B kotopoii ¢ =1,
a N cnenyer Beraucisath o popmyse (74).
8.4.6 YcToM4YMBOCTH OAJOK C CEUCHUSIMH 2-TO M 3-TO KJIACCOB CIICyeT CUYUTATh
oOecrieyeHHON Tpu BeIONHeHMH TpeOoBanuii 8.4.4, a ymbo 8.4.4, 6 mpu ycrnoBuu

YMHOXEHUS 3HAYCHUU Ay , OTIPEICNIIeMbIX 110 popmyrnam Tadmumsl 11, Ha KodhdumeHT

60 =1-06(ix—1)/(c-1), (76)
re Ciy — KO3PPHUIHMCHT, ONpeAesieMblid 110 OOIbIIeMy 3HaYCHUIO U3 popMyIr:
Clx = Mx/ (Wxn Ry 'Yc) WINn Ciy = B Cy (77)

U U3MEHsIoIuics B pegenax 1 < ¢, < C,.
3necy M, — n3rudaroniuii MOMEHT B CEUEHUH;
B —xoaddunuent, mpuHUMaeMslii o gpopmyne (52);
C, — Ko3hDHUIMEHT, TPUHUMAEMBIH COTJIACHO TadyHIle 75.
[Tpu »TOM nomyckaeTcs NPUHUMATh 3HAYEHUsI YCIOBHOW MPEJENIbHON TMOKOCTH Iosica
Oanku:

O Auw — HA yJacTKe JJIMHBI OAJIKH, T/Ie YYUTHIBAIOTCS IIACTHUYECKUE AedopMaIiy;
Aub — Ha y9acTKax JUIMHBI OaJIKH C HANPSDKEHUAMH B ce4eHHAX 0= M [ wamin < Ryye.

VYyer muactTuueckux Jedopmanuii mpu pacdyere OalloK CO CXKAThIM IOSICOM, MEHee
Pa3BUTBIM, YEM PACTSHYTHIH, JOMyCKAETCs NI NPY BRITOJTHEHUH TpeboBanuii 8.4.4, a.

8.5 IlpoBepka ycTOWYNMBOCTH CTEHOK M MOSICHBIX JIUCTOB M3rH0aeMbIX
3JIEMEHTOB CILUIOIIHOTO CeYeHUS

8.5.1 VYcroitunBoCcTh CTEHOK 0ajok 1-ro Kiacca ciieayeT CUuTaTh 00ecreueHHO!, eciu
BhIMTOJTHEHBI TpeboBanust 8.2.1, 8.3.1 —8.3.3,8.4.1 — 8.4.5 u ycnoBHass THOKOCTh CTEHKH

Aw = (het / tw) /R ,/E (cM. PUCYHOK 5) He IIPEBBIIIAET 3HAYEHHUIA:

3,5 — mpu OTCYTCTBHHM MECTHOTO HANpPsDKEHUS Gloc B OalKaX ¢ JBYCTOPOHHUMH
MTOSICHBIMH IIIBAMY;

3,2 — To ke, B 0aJKaxX ¢ OJJTHOCTOPOHHUMHU IMOSCHBIMH [ITBAMU;

2,5 — IpY HAJIMYUU MECTHOTO HAINPSDKEHUS Gjoc B OAJNKaX C JIBYCTOPOHHUMH MOSICHBIMU
[IBAMHU.

[lpu sTOM clemyeT ycTaHABJIMBaTH IOMEpPEYHbIe (M OMOPHBIE) pedpa KECTKOCTH
coriacHo TpedoBanusM 8.5.9 wmm cornacHo 8.5.11 u 8.5.12.

8.5.2 IlpoBepky YCTOHYMBOCTH CTEHOK Oajiok 1-To Kiacca CIEAyeT BBIMOJHATh C
Y4ETOM HanOOJBIIET0 CXKMMAIOIIETO0 HAMPSKEHWS G Yy PACUCTHOM TpaHHIBI CTEHKH,
NPUHAMAEMOTO CO 3HAKOM «IUTIOC», CPEIHEr0 KacaTelIbHOTO HAMPSIKEHHUS T W MECTHOTO
HAIPSKCHUS Gloc B CTEHKE TI0]] COCPETOTOYCHHOM HArpy3KOH.
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HampspkeHust 6 1 T cleayeT BBIYUCIATH 10 popMysiam:
o=M,ll; (78)
= Q/ (tw hw), (79)
rae M u Q — CpenHue 3HAYCHUS COOTBETCTBEHHO M3TUOAIOIIETO MOMEHTA U MOTICPEYHON
CHWJIBI B MpejiesiaX OTCEKa; €CJIU JIJTMHA OTCeKa a (PacCTOSHHUE MKy OCIMHU
MOTIEPEUYHBIX Pedep KECTKOCTH) OOJIbIIE €r0 PACYCTHOM BBICOTHI Net
To 3HaueHus M u Q ciemyeT BBIYHMCIIATH KaK CpeHHE I OoJiee
HAIMPSHKCHHOTO ydacTKa ¢ JJTHHOM, paBHOM her; eciu B mipeieniax orceka MOMEHT
WM TTOTIEPEYHAs CHUjla MEHSIOT 3HAK, TO UX CPEIHUEC 3HAYCHHS CIICAYET
BBIUMCIIATH HAa YY9aCTKE OTCEKA C OJTHUM 3HAKOM;
hef — pacdeTHast BBICOTA CTEHKH, IPUHUMaeMast CoriacHo tpeboBanusam 7.3.1;
hw — IONHAsA BBICOTA CTEHKH.
MecTtHoe HanpsKeHHe Gioc (Clocy) B CTEHKE MO COCPEIOTOUCHHOI HArpys3Koil cieayer
onpenensaTs corjacHo 8.2.2 u 8.3.3.
B orcekax Oankm, rjie COCpEeIOTOYCHHAS HArpy3Ka NMPHIIOKEHA K PACTIHYTOMY IOSCY,
OJTHOBPEMEHHO JIOJKHBI OBITh YUYTEHBI TOJBKO G U T WU Ojoc U T.

8.5.3 VYcroitunBocTh CTEHOK Oamok 1-ro Kiacca CHUMMETPHYHOTO CEUYCHHS,
YKPEIUICHHBIX TOJIBKO TONEPEYHBIMH peOpaMu KECTKOCTH (PHCYHOK §), TpH HaJIHYUH

MECTHOTO HANPSDKEHUS (Gloc #0) ¥ IpH yCIOBHOW rHOKocTH CcTeHKH A, <6 /R /o cienyer

CUMTaThb 06ecnequH017I, C€CJIX BBIIIOJIHCHO YCJIOBUC

\/(G/Gcr + cSlac/Glac,cr)z + (T / Tcr)z /YC < l (80)

A

Ny

LTI -

HINERERERRRANEEN
h.

a — TIpY NPUII0KEHUU COCPEIOTOUEHHON HAaTrpy3KH K CXKaTOMYy MOsCY; 6 — TO K€, K PacTAHYTOMY HOsICY

Pucynox 8 — Cxema yyacTka 0aJIKu, YKpeIJIEHHOH MonepeYHbIMU PedpaMu KeCTKOCTH

B ¢opmyne (80) o603HaueHO:
O, Oloc , T— HANPSDKCHHMS, OTIPe/IeNIIeMble COTTIacCHO TpeboBanusm 8.5.2;
Gcr — KPUTUYECKOE HAIPsHKEHHE, BhIUUCIsieMOoe 1o (opMyie
Ocr = cor Ry / va, (81)
e ¢ — kodddumment, onpenensiemMslii cormacao 8.5.4 — 8.5.6;
Gloc,cr — KPUTHUECKOE HAMpPSKEHHUE, BbIUUCIsIEMOE o popmysie
Glocer = €1 ¢2 Ryl A2, (82)

rze c1 ¥ ¢z — K03 puuumenTsl, onpenensgeMsle coriacHo 8.5.5;
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Ter — KPUTUYECKOE HAPSDKEHUE, BRIYHCIIIEMOE 110 (hopMyIIe:
T =10,3 (1 +0,76/u2 ) Rs/ A7, (83)
371€Ch |1 — OTHOIIIEHUE OOJIbIIIECH CTOPOHBI OTCEKA CTCHKU K MEHBIIICH;

A, =(d/ty) R/E; d—wménpmas u3 cTopon orceka cTeHku (her wimm a).

8.5.4 [lns 6anmok 1o 8.5.3 mpu Gioc = 0 kodddunmeHt ¢ B popmyne (81) cremyer
onpenenarh 1o Tabnume 12 B 3aBHCUMOCTH OT BHJIA MOSICHBIX COCIUHEHUW W 3HAYCHHS
Kod(duImeHTa 6, BBIYHCISAEMOTO 1Mo hopMyIie

& =P (or/ het) (tr /tw)°, (84)

rae B — koadduuueHT, npuHUMaeMbli o Tabnune 13;
bt , tf — COOTBETCTBEHHO IIUPHUHA M TOJIIHUHA CKATOI'0 IMosica OallKu.

Tadonunpa 12

TTosicHbIE coeMHEHHs GATOK 3HauCHKE Cy IPH 3, pasHOM
8 <08 1,0 2,0 4,0 60 [ 100 | >30,0
CBapHble 30,0 31,5 33,3 34,6 34,8 351 ] 355
OpUKITNOHHBIE 35,2
Taomnuma 13
Bbanku VYcnoBust paboThl CKATOTO TosIcCa B
KpanoBrie penbchl He TpUBapEHbI 2,0
KpanoBeix nmyrei KpaHnoBrie penbebl mpuBapeHbl o0
IIpu HempepbIBHOM ONHMPAHUM ILIUT o0
IIpoune B mpounx ciaywasx 0,8
IMpumedanue— st 0TCeKOB GaNOK KPAHOBBIX MyTEH, IIe COCPEOTOUCHHAS HArpy3Ka MPUIIOKEeHa K
pacTsHyTOMY TOSICY, TPH BEIYHCIEHNH KodhdunmenTa & ciexyer npuauMats 3 = 0,8.

8.5.5 IIpu BbIUMCIIEHUH 3HAYCHUH Giocer 1O Gopmyiie (82) mpH Gjoc # 0 ciaenyer
MPUHUMATD:
c1 — 1o tabmuie 14 B 3aBucuMocTr ot oTHOIICHHS a [ Nes 1 3HaueHus p = 1,04 lgs / het
(3mech 3HaUeHHE lgf ClIETIyeT onpeneNaTh COrIacHO TpeboBanusM 8.2.2);
C, — mo tabmuue 15 B 3aBUCHUMOCTH OT OTHOLIEHUS a [ Nes ¥ 3HAUEHMA O,
BbIaKcisieMoro o Qopmyine (84); ans 6anok ¢ GPUKIIUOHHBIME MOSCHBIMU
COCMHEHUSIMHU cieayeT mpuHuMath & = 10.

[Ipu ojoc # 0 mpoBepky cTeHku 1o ¢popmyne (80) crieayer BHIIOIHATH B 3aBUCUMOCTH
oT 3HaueHud a [ hes :

a) ipu oTHOIIeHUH a / hes < 0,8 3HAUeHUE cor cheayer onpeaenatsh mo dpopmyse (81) ¢
yueTom TpeboBanuii 8.5.4.

Ecnu cocpemoTodeHHass Harpys3ka NpUIOKEHa K PACTSIHYTOMY MOsCY (CM. PHUCYHOK
8, 0), To MpU MPOBEPKE CTEHKH C YIETOM TOJIBKO Gloc U T TPH OnpeneieHnn koddduimenra

O mo dopmyne (84) 3a by m t; ciegyer NpPHUHUMATH COOTBETCTBEHHO IMIMPHHY M TOJIIUHY
pacTSIHYyTOrO Mosica,
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Tadbnunpma 14

3nauenns ¢; mpu a / hg (ag / he ), paBHOM
p 0,50 0,60 0,67 0,80 1,0 1,2 1,4 1,6 1,8 >2,0
0,10 56,7 46,6 41,8 34,9 285 | 245 | 21,7 | 195 17,7 16,2
0,15 38,9 31,3 27,9 23,0 186 | 16,2 | 146 | 13,6 12,7 12,0
0,20 33,9 26,7 23,5 19,2 15,4 | 13,3 | 121 | 11,3 10,7 10,2
0,25 30,6 24,9 20,3 16,2 129 | 111 | 100 | 94 9,0 8,7
0,30 28,9 21,6 18,5 14,5 113 | 96 8,7 8,1 78 7,6
0,35 28,0 20,6 17,4 13,4 102 | 86 7,7 7,2 6,9 6,7
0,40 27,4 20,0 16,8 12,7 9,5 7.9 7,0 6,6 6,3 6,1
Taonunga 15
S 3navenus koddpdunuenra ¢, npu a / he (ay/ he), paBHOM

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

<1 1,56 1,56 1,56 1,56 1,56 1,56 1,56 1,56

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

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

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

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

> 30 1,68 1,70 1,72 1,80 1,99 2,20 2,38 2,52

0) npu otHomenun a / heg > 0,8 mpoBepky mo dopmyne (80) cieayer BBITOIHATH
JIBaKIBI:

NIpY 3HAYCHUU Gcr, BRIYUCICHHOM 110 opmyite (81) ¢ yaerom TpeboBanuii 8.5.4, u mpu
TaKOM 3HAY€HHUH Ojoccr MO hopmyie (82), koraa npu onpenenaeHuu kodG@uumueHToB €1 u Cp
BMecTO pasmepa a npuHaT a; = 0,5a mpu 0,8 <alhg < 1,33 wim a; = 0,67hg mpu
a | het >1,33; npu 3HAYEHUSIX Ger U Gloc,cr, BBIYUCICHHBIX TPH (GaKTUIECKOM 3HaYCHUH afNes
(ecu alhgs >2, B pacuete cieayer npuHUMaTth a / e = 2); mpu 3T0oM K03DUIIHEHT cr B
dopmyne (81) cienyer onpenensts mno tadnuie 16.

3Ha‘~IeHI/I€ Ter BO BCEX cnyqaslx cnenyeT BBIYUCJIIATH 110 q)aKTI/ILIeCKI/IM pasMepaM OTCCKa.
Taonuma 16

3uauenue ¢ npu alhg wm al (2h;), paBHoM
0,9 1,0 1,2 1,4
37,0 39,2 45,2 52,8

<0,8
ITo Tabiume 12

1,6
62,0

1,8
72,6

>20
84,7

8.5.6 YcTOHYMBOCTH CTEHOK Oanok |-ro Kjiacca acCHMMMETPHUYHOTO JABYTaBPOBOTO
cedeHus ¢ 0osiee pa3BUTBHIM CHKATHIM IMOSICOM, YKPEIJICHHBIX TOJIBKO MOMEPEYHbIMU pedpaMu
KECTKOCTH, CIEeIyeT CUUTaTh oOecredeHHo, ecinu ycnosue (80) OyaeT BBIMOIHEHO C Y4ETOM
CIEAYIOIIMX U3MEHECHUI:

IpU BBIYUCICHUU 3HaueHW ogr 1mo ¢opmynam (81) m (84) BmecTo 3Ha4eHUS Net
NPUHSITA YABOCHHAS BBICOTA CXKATOM 30HBI CTeHKH 2N ;

npu a / hee > 0,8 1 Ojoc # 0 BBINOJHEHBI IBE POBEPKH, yKa3aHHbIE B 8.5.5, B KOTOPBIX
NpU ONPEACICHUU Cor TO Tabumue 16 u oy — no popmyne (81) BMecTo 3HaYeHHS het
NPUHSITA YABOCHHAS BBICOTA C)KATOM 30HBI CTeHKH 2N .
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3HAYCHUS Tor U Ojoccr CACAYET ONMPEIEIATH MO (aKTUISCKUM pa3MepaM OTCEKa CTCHKHU.

8.5.7 YcTOHYMBOCTH CTEHOK OaJloOK 1-ro Kiacca acMMMETPHYHOTO JIBYTaBPOBOTO
ceueHus C Oojiee pPa3BUTHIM PACTSHYTHIM IOSICOM, YKPEIJICHHBIX TOJIBKO MOTEPEYHBIMU
pebpamMu KECTKOCTH, MPU OJHOBPEMEHHOM JCHCTBUM HANPSDKEHUH G U T U OTCYTCTBUU
HANPSDKEHUR Gloc CIEIYET CYUTATh 00ECIIEUCHHOM, €CIIM BBIIIOJIHEHO YCIOBHE

0,50, -a+ Jo*+4p% )< 1,
G'ryC

L

rmea=(on—o)/ o, PB=(oewlo) (7l %); o — 1mo popmyme (81).

31ech G1 M G — CKUMAIOIIECE U PACTATUBAIONICE HAMPSHKCHUSI Y PACYCTHBIX TPAHHUII
CTCHKH, IPUHIMAEMBbIC COOTBETCTBEHHO CO 3HAKOM «ILJTFOCY» U «MHHYC» U
omnpezenseMpie 1o Gpopmyine (78);

(85)

T U Tgr — KacaTelIbHbIC HAMPSKCHHUS, OIPEeIieMble COOTBETCTBEHHO 10 (hopMyiam
(79) u (83);
Cor — KOO GUITUEHT, OMpeAeIseMblii 110 Tadiuie 17 B 3aBUCHIMOCTH OT O.

Taonunpa 17
o 1,0 1,2 1,4 1,6 1,8 2,0
Cor 10,2 12,7 15,5 20,0 25,0 30,0

8.5.8 VYcroWuumBOCTh CTEHOK 0ajoK 2-ro W 3-ro KJIacCOB W3 OJHOPOJHON CTalld U
OMCTaNbHBIX TPU OTCYTCTBUM MECTHOTO HampsHKEHHS (Gioc 0) u c colOmoneHnem
tpeboBanuit 7.3.1, 8.2.3 u 8.2.8 cinexyer cuntarh oOecriedeHHON MPH BHITOIHEHUH YCIIOBHIA:

a) aus OaOK JBOSIKOCHMMETPUYHOTO JIBYTaBPOBOTO M KOPOOUYATOTO CEYCHUI

M/ [Ryr e hei® t (r o + o)] < 1, (86)
rae o — kodddunuent, onpenensemsiii mo tabmune 18 (mput =Q/A4,);
Taonuma 18
/R 3Ha4YeHUs o TIpH 7_Lw , PaBHOM
* 2,2 2,5 3,0 3,5 4,0 4,5 5,0 55
0 0,240 0,239 0,235 0,226 0,213 0,195 0,173 0,153
0,5 0,203 0,202 0,197 0,189 0,176 0,158 0,136 0,116
0,6 0,186 0,185 0,181 0,172 0,159 0,141 0,119 0,099
0,7 0,167 0,166 0,162 0,152 0,140 0,122 0,100 0,080
0,8 0,144 0,143 0,139 0,130 0,117 0,099 0,077 0,057
0,9 0,119 0,118 0,114 0,105 0,092 0,074 0,052 0,032

I — ciemyer MpUHUMATH O yKa3aHusMm 8.4.5;
6) s OaloK acMMMETPHYHOrO JIBYyTaBPOBOT'O CEUEHHsI C Ooyiee pa3sBUTHIM CHKAaThIM
MOSICOM, YKPEIUIEHHBIX TOJIKO MOTEPEYHbIMU pedpaMu,

M/{[o1 An h1 + 62 Ap(hw — 1) + 4 hy® t o Ry + hyt (hy — 2 hy) ,/Rywz -3t /2] y} <1, (87)

IJle G1, G2 — HAIIPSDKEHUS! COOTBETCTBEHHO B C)KATOM M PACTSIHYTOM HOsICAX; €CIIU G1 = Ry
W Gy = Ry, TO clienyeT NpuHUMATh COOTBETCTBEHHO G1 = Ry MIH G2 = Ryy.
B Beipaskenuu (87) BHICOTY C)KaTOM 30HBI CTEHKH hp ciemyeT onmpenensats mo Gpopmysie

hi=Au/ (2t) + (Ar 02— Au o) 1 (2t R,,” —37%). (88)

3nauenuss M u Q cieayer BHIYUCISITH B OJTHOM CEYCHUH OATKH.
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8.5.9 Crenku 6aok cieayeT YKpeIIsTh MONepeuHbIMU peOpaMu JKECTKOCTH:
B Oanmkax 1-ro kiacca, eciy 3HaYCHHWE YCIOBHOM T'MOKOCTH CTEHKHM A, IPEBBIIIAET

3,2 — Tpu OTCYTCTBUHM TOABIKHOW Harpy3k Ha mosice Oaiku win 2,2 — Ipu HAIWYHA
TaKOW HArpy3KH;

B Oankax 2-ro u 3-ro KJIaccoB — MpH JIIOOBIX 3HAYCHUSIX YCIOBHOM I'MOKOCTH CTEHKH Ha
y4acTKax JUIMHBI OalKH, TA€ YYUTHIBAIOTCA IUIACTUYECKHE JIedopMaluy, a Ha OCTaIbHBIX
ydyacTKax — Kak B Oankax 1-ro knacca.

PaccrosiHne MexIy MONEpevYHbIMH peOpaMHu He JOJDKHO NpeBblaTh 2N mpu
XW >3,2 u 2,5 npu XW <32

Jlns 6anok 1-ro kimacca AOMYCKAaeTCs MPEBBINIATH 3TH PACCTOSHUSA 10 3HAUCHHS 3he
IIPH YCIIOBUH, YTO YCTOWYMBOCTH OQJIKM M CTCHKH OOECIICUeHa BBIMOJIHCHHEM TPEOOBAHMIMA

8.4.4,a unu 8.4.4,6, ecnu Xub HE TPEBbIIIAET 3HAYCHUH, onpeenseMbIx mo gopmyne (71).

[Toriepeunbie pedpa KECTKOCTH CIEAyeT yCTaHABIMBaTh, KaK NpPaBUIIO, B MecTax
MIPHIOKEHUST HETIOBUKHBIX COCPEIOTOYCHHBIX HAIPY30K U Ha ONopax OaJiok.

B creHke, yKpeIIeHHOH TOJBKO MONEPEYHBIMH peOpaMu, MIMPUHA UX BBICTYIAIOIICH
yacth b, momkna ObITh i1 mapHoro pebpa He menee (hy / 30 + 25) mwm, mis
oxHocTopoHHero pebpa — He menee (hy / 24 + 40) mm; TommuHa pebpa t; HOmKHA OBITH HE

MeHee 2 by JRy/E )

[Ipn yKperieHuu CTEHKH OJHOCTOPOHHUMHM IIONEPEUYHBIMU PEeOpaMu >KECTKOCTU U3
OJIMHOYHBIX YTOJIKOB, IPHUBApUBAEMBIX K CTEHKE IIEPOM, MOMEHT MHEPLMH Takoro pedpa,
BBIUUCIIIEMBIl OTHOCUTENIBHO OCH, COBIAJANOLIEH ¢ Onmmkaiiield Kk pedpy IpaHblO CTEHKH,
JIOJIKEH OBITh HE MEHbIIIE, YeM JJIs TapHOTo pedpa.

8.5.10 TIlomepeuHoe pedpPO IKECTKOCTH, PACIOJOKEHHOE B MECTE MPHIOKEHUS
COCpPEIOTOYEHHOW Harpy3ku K BEpXHEMYy I0SCy, CIEIyeT IpOBEpPSATh pacyeToM Ha
YCTOMUYUBOCTB: JBYCTOPOHHEE peOpo — KaK LEHTPAIBHO CKATYIO CTOWKY, a OJJHOCTOPOHHEE —
KaK CTOHKY, CKAaTyl0 C SKCLIEHTPHUCUTETOM, PABHBIM PACCTOSIHUIO OT CPEAVMHHOMN IJIOCKOCTH
CTEHKHM 10 LIEHTPA TSHKECTH PACUETHOIO ceueHus CTOMKU. [Ipm 3TOoM B pacueTHOe ceueHue
CTOWKHM HEOOXOJMMO BKJIIOUATh CeueHUe pedpa jKECTKOCTH M IMOJIOCHI CTEHKHU mupuHoit 0,65

tw \JE/R, ¢ Kax1od CTOpOHBI pebpa, a PacueTHYK UIMHY CTOHKH CIENYeT NPUHUMATh

paBHOM pacueTHON BBICOTE CTEHKH Nef .
8.5.11 Crenku Oamok 1-ro kmacca, y KOTOpbIX MpH JEHCTBUM HOPMAaJIbHBIX
HaANpsDKEHUH G OT M3ruba ycTOMUMBOCTh HE 00eCredeHa, a TakyKe NMPU 3HAYEHUAX YCIOBHOM

THOKOCTH CTEHKH A, >35,5,/R, /G (rie 6 — HANpPsDKEHHE B CHKATOM IOsice Oaiku), CIIeayer

VKPEIUIATh MPOJOJIBbHBIM  peOpoM  KECTKOCTH, YCTAHABIMBAEMbIM JIOMOJHHUTEIBHO K
HOTIEpPEYHBIM pedpam.

8.5.12 B creHke OanKky CHMMETPUYHOTO JIBYTaBPOBOTO CEUYEHHS 1-TO Kiacca,
YKPEIUIEHHOW KpoMe TMONepeuHbIXx pedep OJHOW mapod MpOJOJbHBIX pedep KECTKOCTH,
pacIoNio’KEHHONM Ha pacCTOSHUW Ny OT  TpaHHWIBI CXKATOro orceka (pucyHoK 9), obe
IUTACTHUHKH, Ha KOTOPBIE 3TO peOpo pasaelisieT OTCEeK, CIEAYEeT PaCCUUTHIBATH NOPO3Hb:

a) IUIACTUHKY 1, pacnoioKeHHYIO MEXKIY CHKAaThIM IOSICOM U MPOJIOJIBHBIM pedpoMm, 1o

dopmyne

1
7/_ [/ 01 + Gloc! Glocer + ('17/Tcr,1)2 ] <1, (89)
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T
— = A
=REEE
= = 3
l a |
‘ cSacylac.zz 05401001: ‘
0 _

T
= o & 3
= =
— K 4
— =

a — baJika co C)KaThbIM BECPXHUM I105ICOM; 6 — Oajka ¢ PacCTAHYTBIM BEPXHUM NOSACOM

Pucynox 9 — Cxema 6ajKu, yKpeIieHHO nonepeyHbivu (3)
H NPOI0JIbHBIMHE (4) peGpaMH KeCTKOCTH

3[€Ch 3HAUYCHUS O, Oloc,; CIECIYET OMPECISITh COriaacHo TpeboBanusm 8.5.2, a 3HaUeHHUS
Ocrl M Olocer,l — 1O popmynam:
TIPH Gioc = 0

R
Gerl = 4’—76 . __-V, (90)

1-nlh, A
e A1 = (/) JR,/E;

pH Gloc #0 1 gy =a/ hy <2 (npu z4 > 2 cnenyer npuHUMATh 4y = 2)

119y R
Ocr,1 = —\V__;’ (91)
1-hlh,
R.V
Clocerl = Y (1,24 + 0,476M1) X_21 (92)
rey = (m+ 1/w)’u A, = (alty) JR,IE; (93)

KPUTHYECKOE HAMPSDKEHUE  Tgr CIEAYET ompeneisaTs mo gopmyie (83) ¢ moACTaHOBKOH B
HEE pa3MepoB MPOBEPAEMO TIITACTUHKY;

0) MIacTHHKY 2, PacHOJIOKEHHYI0 MEXIy TMPOJOIbHBIM pPeOpOM U PaCTIHYTHIM
mosicoMm, — 1o popMyIie
1 o(1-2m/h,) N Gloc 2

2

+(
}/c Gcr,2 Gloc,cr,Z Tcr,2

)2 <1, (94)

rie o W T — HampsDKEHUs, ompeiesieMble coriacHo 8.5.2;
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_ 543 R,

(05-h1h,) 7 )

Ocr,2

npu XW = By & X (96)
t, \E
Gloc2 — HaIpsDKEHHE, IPUHUMAEMOE PaBHBIM B 3aBUCHMOCTH OT TOTO, K KaKOMY IOSICY
NPUIOKEHA HArpy3Ka: K CKaToMy (CM. puCyHOK 9, a) — Gjoc2 = 0,4010c (311€CH Gjoc
CIIEyeT OMpPEAessTh coriacHo 8.5.2); K pacTsHyToMy (CM. pUCYHOK 9, 6) — Gloc2 = Ojoc |
Gloc,cr.2 — HaMIpsDKEHUE, onpenensiemoe 1mo hopmyne (82), rae ¢c1 U ¢y ClienyeT
OTIpeIeNIATh COOTBETCTBEHHO 110 Tabnuue 14 npu p=0,4 uno rabnuue 15 npu
0= 1, 3amensisn 3HaueHue Nes 3HAUCHHEM (Ngt — Ny);
Ter2 — HaIpsDKEHUeE, ornpenaesnsemoe o gopmyse (83) ¢ moAcTaHOBKOM B HEE pa3MepOB
MPOBEPSAEMON TITACTUHKH.

8.5.13 TIIpomexyTouHble pebpa, pacroJIOKCHHBIC Ha IUIACTHHKE | MEXITy CKAThIM
MOSICOM M TIPOJIOJIBHBIM PeOpPOM, CIIeIyeT JOBOIUTH J0 MPO0JIbHOTO pedpa (prcyHok 10).

B sToM ciyuae pacuer rutactuHKM 1 ciemyer BHIMONHATH O Gopmynam (89) — (93), B
KOTOPBIX BEJIMUUHY @ CIIEyeT 3aMEHATh BETUYUHOMN a1, TNI€ @1 — PACCTOSIHUE MEXIY OCSIMU
COCEIHMX MPOMEKYTOUHbIX pedep (cMm. pucyHok 10). Pacuer mmactuHku 2 cienyer
BBITIOJIHSITH COrJTIacHO TpeboBanmsam 8.5.12, 6.

.

171 G, ‘
"I Y° E <[4
4 a [01 {(ll Eg 2%
3 @ |13 = 7 3
G, G, —
——

6,60 = 04G,.7

Pucynok 10 — Cxema 6ajiku, yKpenjeHHoii nonepedynbiMu (3), mpoaoabHbIMu (4)
1 MPOMEKYTOYHBIMH (5) pedpaMu ;KeCTKOCTH

8.5.14 IlpoBepky yCTOHYMBOCTH CTEHOK 0alloOK aCMMMETPUYHOIo cedyeHus (c Oonee
Pa3BUTHIM CKATHIM TIOSICOM), YKPEIUIEHHBIX MOTEPEYHBIMU PeOpaMu U TAPHBIM MPOIAOTBHBIM
pedpoM, PacHoOIOKEHHBIM B CXKAaTOM 30HE, CIEAyeT BBINONHATH 1o (opmyinam (89) u (90);
npu 31oM B Gopmyisl (90), (91) u (94) Bmecto otHomenus: h; / he crnemyer moacraBisTh
6, -6, h

26,  hy,

[oa /[(cn — 02) —h1 / he ], THe o2 — KpaeBoe pacTArMBaroIlee PACTsDKEHHE (CO 3HAKOM
«MHUHYCY») y PACUETHOM IPaHUIIBI OTCEKA.

8.5.15 [Ilpu yKpeIuleHWH CTEHKH IONEepPEYHBIMA peOpaMu M TApHBIM TPOIOIEHBIM
peOpPOM KECTKOCTH MECTa PACIIONOKEHHSI 1 MOMEHTBI MHEPIIMH CEYSHHH 3TUX pedep TOKHBI
YIOBJICTBOPATH TpeOoBanusM 8.5.9 n dopmynam Tabmwimsr 19.

, a B ¢opmyny (95) Bmecto (0,5 —h;/ he) CIIeyeT MOJCTABIATh
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Tab6numa 19
h MoMeHTHI HHepUUH pedpa
e npozosbHoro (Ir)
MIOTIEPEYHOTO
hef ((B) Tpebyemoe TIpeacbHoC
r MHHHMAJIbBHOC MaKCHUMaJIbHOC
0,20 (25-05a/hy) alt> /hy 1,50y t2 Th t3
0,25 >3hyt] | (L5-04a/hy)a’t: /hy 1,50y t? 8,5hy t2
0,30 1,50yt - -
Mpumeuanue—Ipu BeruuciaeHun |y I mpoMexkyTOUHBIX 3Ha4YeHHi Ny / hyg momyckaercs nuHeiHast
HUHTCPNOJALNA.

[Tpu pacrnoyioxkeHUH MPOI0JILHOTO U MONEPEYHBIX pedep KECTKOCTH C OJJTHOM CTOPOHBI
CTEHKH MOMEHTBI HHEPLUHU CEUYECHUH KaX/10r0 U3 HUX CIIEYET BBIUYUCIATH OTHOCUTENIBHO OCH,
COBIAfAOMNIEH ¢ Omkaiieil K pedpy rpaHbIO CTEHKH.

8.5.16 Ilpu 3HaueHMsIX YCIOBHOH ruOKOCTH cTeHku 4, >55 R,/c Oaiku

CUMMETPUYHOTO JIBYTAaBPOBOTO CEYCHHS JIONYyCKACTCS MPOCKTUPOBATh KaK OAlk| 2-TO Kiiacca
C TMOKMMH (HEYCTOMYMBBIMU) CTEHKAMH COTJIACHO MPHIIOKEHUIO M.

8.5.17 YyacTok CTEeHKH OalKku HaJ OMOPOW CIEeIyeT pacCUMTHIBaTh HA YCTOHYHMBOCTD
IpU LEHTPAIBHOM CXAaTHM W3 IUIOCKOCTH Oallki KaK CTOWKY, HAarpy)XCHHYKH OIOPHOMN
peaxkuue.

[lpu yKperuieHuu CTEHKH Oallku OINOPHBIMU pedpaMH JKECTKOCTH C [IUPUHOU
BhICTYMaromIeH yactu b, (kak npasuiio, He meHee 0,505 , 371ech D — mIMpUHA HIKHETO Mmosica
0alKu) B pacueTHOE CEUCHHE dTOW CTOWKM ClIeJyeT BKJIHOYATh CEYCHHE ONMOPHBIX pedep U

I0JIOCHI CTEHKH MIMpuHOi He 6omee 0,65ty JE/ R , C KaxJIoi CTOpOHBI pebdpa.

Tonmuna onopHoro pedpa xecTkoctu tr nomKkHa ObITE He Menee 3 by /R /E, rme

by — muprHa BeICTYMAOIICH YacTu.

PacueTHylo JUIMHY CTOMKHM clleyeT NMPUHUMATh PaBHOM PAacUETHOW BBICOTE CTEHKHU
Oanku her.

HwxHue Topiisl onopHbIX pedep (pucyHok 11) gomkHBI OBITE OCTPOraHbl JIUOO MIIOTHO
NPUTHAHbl WIM NPUBAPEHbl K HIDKHEMY mosicy Oanku. HampsbkeHus B 3TUX CeUeHUsX NpHU
JIeMCTBUU OMOPHOM peaky He JOJIKHBI IMPEBBIIATh PACU€THOIO CONPOTUBICHUS CTallU: B
nepBoM cirydae (cM. pucyHok 11, a) — cmstuto R, npu a < 1,5t u cxatuto Ry mpu a > 1,5;
BO BTOPOM citydae (cM. pucyHok. 11, 6) — cmsruio R,.

a) 0)

a#t

a — B TOpUEC C IPUMEHECHUEM CTPOIKKHU; 6 — YAAJI€HHOTO OT TOpLa
C IJIOTHOH MIPUrOHKOM MM IPUBAPKOH K HUKHEMY IOSCY
Pucynox 11 — Cxema omnopHOro pedpa >KecTKOCTH
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CBapHbIe IIBBI, TPUKPEIUIAIONINE OMOPHOE PeOpO K HIDKHEMY MOsICY OaliKH, CIeIyeT
pPacCUYMTHIBATh HAa BO3ACHCTBHE OTIOPHOM PEaKIUH.

[Ipu oTCyTCTBHM OMOPHBIX pedep KECTKOCTH (B MPOKATHBIX Oankax) pacueTHBIM
CEYCHUEM CTOMKHU SIBJISICTCS T0JIOCA CTCHKHM IIMPUHOHN, pPaBHOW JJIMHE y4dacTKa ONMHUPAHUS
Oanku.

8.5.18  VYCTOWYMBOCTH CXAaThIX IOSICOB  CIEAYET CUYUTaTh OOECIICUCHHOM, eCu

ycioBHas THMOKOCTh cBeca rmosica A s=0,/t,) R, /E wm MOSICHOTO  JIUCTA

Xj.lz(bf/tf)JRy/E Oamox 1-ro Kiacca, a TaKkxke OMCTalbHBIX 2-TO Kiacca IpH

BBITIOJIHCHUKM TpeboBanmii 7.3.7, 8.2.1 m 8.2.8 He npeBbIIaeT NpeaeIbHBIX 3HAYCHHUIH
2y (44 1), onpenensieMbix o opmysmam:

JUIsl cBeca MoJku (6e3 okaiMIIeHHs 1 0TTu0a) TBYTaBpPOBOTO CEYCHHUS

Ay =05 JR /o, ; (97)

JUISL TIOSICHOT'O JINCTa KOPOOYATOTO CEUCHHS
A1=15 R, /o, . (98)

31ech G, — HAPsDKEHUE B CKATOM I0sICe, onpeernsemMoe o Gpopmymnam:
JUTSL OJTHOPOTHOTO CEYCHHUSI
e =M/ (Wyneve ) mm 6. = My / (Wyne e ) + My / (Wyn ve );
IUI1 OMCTAILHOI'O CEYECHUS

o.=Rw/ {3(1-40") mm o.= Ry / /3(L—4a") + M,/ (W) yo),

rae o' —3HadyeHus o u3 Tabnuubl 18 npu 7= 0; eciu 6, > Ryf, TO crieqyer npuHUMAaTh
G, — Ryf.

8.5.19 YcTOIHYMBOCTb CKAaThIX MOSICOB CIEAYET CUYMTATh 00ECIIeUeHHOM, €Clii YCIOBHAs
rMOKOCTh CBeca CXAaToOro IMosica MM MOSICHOTO JHUCTa 0anok 2-ro U 3-ro KJIacCcoB H3
OJTHOPOJHOM CTaly NpH BHINOJIHEHUWH TpeboBanuit 7.3.7, 8.2.3 u 8.5.8 He mnpesblmIaeT

npeiebHbIX 3HaueHui A, ( 7_»"[’1 ), onpenenseMpix npu 2,2 < A, < 5,5 1o gopmynam:

JUTsI cBeca MoJiku (0e3 okaiiMiieHusl U 0Tru0a) IByTaBPOBOTO CEUEHUs

A, =017 +0,06 &, ; (99)
JUIA ITIOACHOTI'O JIUCTa K0p06anOFO CE€UcHUA
Juy1 =0675+0,154,, . (100)

8.5.20 B cmyuae okaiiMiIeHUs] WM OTrHOa MOJKH (CTEHKH) CEYCHHUs (CM. PHCYHOK 5),
UMEIOIEro pasMep  aef > 0,3 Des m TOMmuHy t > 2ae 1/Rﬂr/E , 3HadYeHUS Xuf,

omnpezensemMsle 1o gopmynam (97) u (99), nonyckaetcst yBenuuuath B 1,5 paza.

8.6 Pacyer OMOPHBIX IVIMT

8.6.1 Ilmomanp cTalbHOW OMOPHOM IUIMTHI JIOJDKHA YIOBIETBOPATH TPeOOBAHHUIM
pacyera Ha MPOYHOCTH (PyHJAMEHTA.

[Tepenavya pacyeTHOTO yCUiUs Ha ONOPHYIO IUIMTY MOKET OCYHIECTBIATHCS 4epe3
(bpe3epoBaHHBI  TOpEI] WJIM 4Yepe3 CBapHble MIBb KOHCTPYKIIMH, OMUparomencs Ha
IUTUTY.
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8.6.2 TonuuHy ONMOPHOMW IJIMTHI CIEAYET ONPEACNATh PACUETOM Ha M3TUO IUIACTUHKU

o ¢popmye
t=6M /Ry, , (101)

r71e Mmax — HauboNbIIM M3 U3TUOAIOIINX MOMEHTOB M, NEHCTBYIOIIMX HA PAa3HBIX y4acTKax
OIIOPHOM IUIUTHI U ONpeAeIsieMbIX 10 (hopMyIam:
JUIs1 KOHCOJIBHOT'O Y4acCTKa IUIMTHI

— 2,
M; = 0,5qc"; (102)
AJI1 y4aCTKa IUIMTBI, OIICPTOro Ha 4YC€ThIPC CTOPOHBI B HAIIpPAaBJICHUHA KOpOTKOfI n
,I[J'II/IHHOI71 CTOPOH COOTBETCTBECHHO

Ma = o qaz; Me = o qaz; (103)
JUIA yqaCTKa IIJIMTBHI, OHepTOFO 110 TpeM CTOpOHaM
M3 = oz q(dy)’, (104)

JUId y4acTKa IUJIMTBHI, ONEPTOr0 Ha JBE CTOPOHBI, CXOJSIIMECS MOJ YIJIOM, IO
dopmyne (104), npurumas npu 3tom d; — aUAaroHadb MPSIMOYTOJbHHMKA, a pasMep di B
tabnune E.2 — paccTosiHUE OT BEPILUHBI yIJla 10 TUaroHaju.
351ech C — BbUIET KOHCOJIBHOTO Y4acTKa IUIUTHI;

o , 02 , 03— K03 (PULIMEHTHI, 3aBUCAIIME OT YCIOBUI ONUPAHUSA U OTHOLLEHHS pa3MepoOB
CTOPOH yyacTKa IUIMThI U IPUHUMaeMble coriacHo Tabuuue E.2;

J — peaKTHBHBII OTIOp (yHIAAMEHTA ITOJI PACCMATPUBAEMBIM YYaCTKOM IUIMTHI HA

€IMHULY TJIOUIAU TUIUTHI.

9 Pacuer 3/1eMEeHTOB CTAJbHBIX KOHCTPYKIH MPH JAeiicTBUH
NMPOJ0JIbHON CHJIBI C H3THOOM

9.1 PacyeT Ha MPOYHOCTH 3JIEMEHTOB CILIOIIHOIO CeYeHHUs!

9.1.1 Pacyer Ha TPOYHOCTH BHEIEHTPEHHO-CKATHIX (CXKATO-U3THOAEMBIX) U
BHEIICHTPEHHO-PACTAHYTHIX  (pacTAHYTO-U3rMOAEMbIX)  JJIEMEHTOB U3  CTalM ¢
HOPMaTHUBHBIM conporuBieHneM Ry, < 440 H/MMZ, HE TOABEPraroluxcs
HEMOCPEACTBEHHOMY BO3/ICHCTBHIO JMHAMHUYECKUX HArpy30K, npH HanpspkeHusx 7< 0,5Rs u

c =N/A,>0,1Ry ciexyer BBIIOIHATH 1O HOpMyJIe

N M M, B

X

+ + +
AnRyyc Cx Wn,min Ry yc Cy Wn,min Ry J}c an,min Ryyc

X by

<1, (105)

rae N, My u My, B — abcomroTHBIE 3HAYEHUS COOTBETCTBEHHO IPOJOIBHON CHIIBI,
M3rU0AOIUX MOMEHTOB U OMMOMEHTa IMpHU Hanbolee
HEOJIarONPUATHOM UX COYCTAHUH;
N, Cx, Cy — ko3 uIeHTs, IpuHUMaeMble corinacHo Tadnuue E.1.
Ecmm o= N/ A, £ 0,1Ry, popmyny (105) cirexyeT mpUMEHATh NP BHITOTHCHUH
TpeboBanmit 8.5.8 m 11.5.18.
Pacuer Ha TPOYHOCTH SJEMEHTOB B CIIy4asX, HE MPEIyCMOTPEHHBIX pacdyeToM IO
dopmyre (105), cremyeT BBIMOIHATH 1O GOpMyIe

(NJTAL £ Mgyl £ My x/lyn £Bw /1) (Ryye) <1, (106)
IJIE X, ) — PACCTOSHHUS OT TJIABHBIX OCEH JI0 PACCMATPUBAEMOM TOYKHU CCUCHUSI.
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9.1.2 Pacuer Ha NMPOYHOCTH BHEIEHTPEHHO-CXKATHIX (C)KATO-U3rHOAEMBIX) JIEMEHTOB
o ¢opmysne (105) BbIMOTHATH HE TpeOyeTcs MpU 3HAYECHUH MPUBEICHHOTO OTHOCUTEIHHOTO
skcreHTpucutera Mg < 20 (9.2.2), oTcyTCTBHHM OCIAOJCHHUS CEUCHHUS W OJUHAKOBBIX
3HAYEHUSX U3rHOAIMX MOMEHTOB, MPUHUMAEMbIX B pacueTax Ha MPOYHOCTh U
YCTOMYUBOCTb.

9.1.3 BueneHTpeHHO-C)KaThble  (CKATO-U3TMOAEMBIX) JJIEMEHTBI M3 CTald C
HOPMAaTHBHBIM COIIPOTHBIECHUEM Ry, > 440 H/mmM?, uMeromme HECUMMETPUYHBIE CEYEHUS
OTHOCHUTEIILHO OCH, MEPIEHIUKYISIPHON TIIOCKOCTH M3rnba (Hampumep, cedeHus tuma 10, 11
no Ttabmuue /1.2), ciemyeT mpoBepsATh HAa MPOYHOCTH PACTSHYTOTO BOJIOKHA CEYCHHS B
IUIOCKOCTH JIEHCTBUSL MOMEHTA 10 (hopmyIie

Yo |N M
Ry. |4 ow,
rne Wi, — MOMEHT CONIPOTHBIICHUS CEYEHHSI, BBIYUCICHHBIH ISl paCTSHYTOT'O BOJIOKHA;
0 — KO3 PHUIHMEHT, onpeaessieMblil mo Gopmyie

5=1-0,1NL*/ (ARy). (108)

<1, (107)

n

9.2 Pacuer Ha yCTOHYHUBOCTH 3JIEMEHTOB CILIONIHOTO CeYeHH s

9.2.1 Pacyer Ha yCTOMUMBOCTD BHELIEHTPEHHO-CKATBIX  (CXKATO-U3TMOAEMBIX)
AJIEMEHTOB IPU JIEHCTBUM MOMEHTA B OJHOM W3 IJIABHBIX IUIOCKOCTEW ClIEyeT BBIIOJIHAThH
KaK B 3TOHM IUIOCKOCTHU (IUIocKasi ¢opMma MOTEpU YCTOMUUBOCTH), TaK M U3 3TOW MIOCKOCTU
(u3ruOHO-KpyTUIIbHAS (opMa OTEPH YCTOMUMBOCTH).

9.2.2 Pacyer Ha YCTOMUMBOCTD BHEIEHTPEHHO-CKATBIX  (CXKATO-U3TUOAEMBIX)
3JIEMEHTOB TIOCTOSIHHOTO CEYEHHs] B IIJIOCKOCTH JEMCTBHSI MOMEHTA, COBINAJAIoUIe c
IUIOCKOCTBIO CUMMETPHH, CIEIyET BBIOIHATH 10 (popmyiie

B dopmyne (109) xo3dduimeHT ycTOWIMBOCTH HpPU CKATHMU C U3THOOM @ ¢ CIIEAYeT
onpenenatb o tabnume /(.3 B 3aBUCMMOCTH OT YCJIOBHOW TMOKOCTH A W TIPUBEICHHOTO
OTHOCHUTEJIBHOTO SKCHEHTPUCUTETA Mef, OTIPENIENIEMOro o (hopmyie

Mer = MM, (110)

rae n — xodddunuent BIuSHUSA GOPMBI CEUCHHUS, OTpeensieMblii mo Tabnuie [1.2;
m = eA / W, — oTHOCHTENbHBIH 3KCIIeHTpHCUTET (31ech ¢ = M / N — akcuieHTpHCHTeT, TIpH
BBIUMCIICHHH KOTOpOTOo 3HaueHus M u N cienyer mpuHUMAaTh COTIIacHO
TpeboBanusM 9.2.3;
W, — MOMEHT CONPOTHBIICHUS CEUCHUS, BEIYUCIICHHBIH [Tl HAHOOJIee CIKAaTOro
BOJIOKHA).
[Ipu 3HaueHmsIx Mg > 20 pacyeT cieayeT BBIMOJIHATH KakK Il WU3rH0aeMbIX
DJIEMEHTOB (CM. paszen 6).

9.2.3 PacuerHple 3Ha4YeHUs TpojoiabHOW cuiasl N W m3rmbaromero mMomeHTa M B
DJIEMEHTE ClIeyeT MPUHUMATh JUIsl OJHOTO M TOTO K€ COYeTaHUs HArpy3oK M3 pacuera
CUCTEMBI TI0 HeZIeOPMUPOBAHHOM CXeMe B MPEATIONOKEHUH YIPYTHX jJedopmaruii cramm.

[Tpu 5ToM 3HaueHuss M ciemayeT MPUHUMATh PaBHBIMHU:

JUTSI KOJIOHHBI ITOCTOSTHHOTO CEUYCHHSI PAMHON CHCTEMBI — HAHOOJIBIIEMY MOMEHTY B
npeJenax JIUHbI KOJOHHBI,
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JUISL CTYNIEHYaTOW KOJIOHHBI — HauOOJIbIlIEeMY MOMEHTY Ha JUIMHE y4acTKa MOCTOSIHHOTO
CCUCHUS;

JUTSE KOJIOHHBI C OJIHUM 3alleMJICHHBIM, a JIPyTUM CBOOOJHBIM KOHIIOM — MOMEHTY B
3aJieNke, HO HE MEHEe MOMEHTa B CEUYEHHH, OTCTOSIIEM Ha TPETh JJUHBI KOJIOHHBI OT
3a/1eJKU;

JUISL CKAaThIX TMOSACOB (pepM U CTPYKTYPHBIX IUIUT, BOCIPUHUMAIONINX BHEY3JIOBYIO
MOTIEPEYHYI0 Harpy3Ky, — HawOOJIbIIEMy MOMEHTY B IMpejaeliaX CpeIHEeH TpeTH JTMHBI
MaHeJNU Mosica, ONpeeNIIeMOMY U3 pacuera Mosca Kak yupyroi Hepa3pe3Hou Oanku;

JUISL COKATOTO CTEPKHS C HMIAPHUPHO-OMEPTHIMU KOHIIAMHU M CEYEHUEM, UMEIOIIUM OJIHY

OCh CUMMETPHH, COBMAJAIOIIYI0 C INIOCKOCTBIO M3TH0a, — MOMEHTY, OIpEASISIeMOMY 10
dopmynam  Tabmumsl 20 B 3aBHCUMOCTM OT OTHOCHUTEJIBHOIO 3KCUEHTPUCHUTETA
Mmax = Mmax A / (NW,) u npuaumMaemomy paBHbiM He MeHee 0,5 Mpax.
Tadoauma 20

OTHOCUTENIBHBIN MowmeHT M 1pH YCIOBHOM THOKOCTH CTEPXKHS

9KCHCHTPUCUTET X <4 X >4

Mmax
Mmax < 3 M = Mg — 0,25 A ( Minax — M1) M= M,
3 <Mmax <20 M = My +(Mpax — 3)(Mpax — Mp) / 17 M = M+ (Mmax — 3)(Mimax — My) / 17

Ob6o3nauenus, npunsimoie ¢ maonauye 20:

Miax— HaMOOJBIIHIA M3rMOAIOIINI MOMEHT B TIpEEIax IIMHbI CTEPIKHS;

M; — HauOOJNBIIMI M3rMOAIOIINI MOMEHT B IIpEJeiax CpeIHeN TPETH JUTUHBI CTEPKHS,
MPUHUMAEMBI paBHBIM HEe MeHee 0,5 My

M, — u3rubaroIii MOMEHT, IPUHUMAEMBI PABHBIM M MPH Mppay < 3 1 A< 4, Ho He MeHee 0,5 Max.

Jnis cxKaThlX CcTepKHEH JBOSKOCMMMETPUYHOIO CIUIOIIHOTO CEYEHHUs C IIapHUPHO-
ONEpPThIMU KOHIIAaMH, Ha KOTOPBIX JAECUCTBYIOT W3rMOaroliMe MOMEHTBI, 3HAYCHHE Mef,
HE00X0/IMMOe JJISl ONIPENENICHUS ¢, CIEAYyeT MIPUHUMATh coriacHo tadmuie /1.5.

9.2.4 Pacuer Ha yCTOWYMBOCTH BHEIICHTPEHHO-CXKATHIX (C)KAaTO-U3THOAEMBIX) CTEPKHEN
CIUIOIIHOTO TOCTOSIHHOTO CEYEHHUs, KpoMe KOpoO4aToro, U3 IUVIOCKOCTU JIEHCTBHUS MOMEHTa
IpU U3rube UX B IIIOCKOCTH Hanbonbmiel xectkoct (ly > ly), coBnanaromeii ¢ mIocKoCThIO
CUMMETpPHH, a TAaKXKe LIBEJUIEPOB CIIEAYET BHIMOIHATH IO hopMyIie

N/(c o AR y) <1, (111)

rze ¢ — KodpHUIMEeHT, onpeaensieMblii coraacHo TpedoBanusMm 9.2.5;

@y — KO3 PUIUEHT YCTOHYMBOCTHU MPH LEHTPATBHOM CHKATUHU, ONPENENIAEMblil COTNIACHO
TpedoBanusaMm 7.1.3.

9.2.5 Koadduuuent ¢ B popmyne (111) ciegyer onpeaensiTs:
MpH 3HaYeHUsAX My < 5 mo hopmyne
c=B/(1+a m)<1, (112)
rae o, B — ko3 duIueHTsl, onpeaeasieMble o Taduuie 21,
npu 3HaYeHUsIX My > 10 mo ¢opmyie

c=1/(1+my o,/ pb), (113)

e @p — KO3(pPUIMEHT YCTOWIMBOCTH TIPH M3THOE, OMpeIesieMblil COTIacHO TPEOOBaHUSIM
8.4.1 u npunoxennto XK Kak it 6amku ¢ IByMs M 0oJiee 3aKpEeTUICHUSIMH C)KaTOTO TI0sICa;
npu 3HaueHusX 5 < my < 10 mo hopmyre

c=cs(2-0,2my) + e (0,2 My — 1), (114)
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IJIe CIEAYET ONpeneNsTh: ¢s — o ¢opmyne (112) mpu my = 5; ¢ — mo popmyne (113) npu
my = 10. 3mecs My = (My / N) (A / W) — OTHOCHTENBHBIN SKCIEHTPUCHUTET, Iie M, cieayer
NPUHUMATD COTJIACHO TpeboBaHmsM 9.2.6.

[Tpu rubkocTH Xy > 3,14 ko3 UIMEHT ¢ HE AODKEH MPEBBINIATh 3HAYCHUH Cmax,

OTIpeIeNIIEMbIX COTIIACHO MPHIIOKEHUIO JI; B clTydae eciiu ¢ > Cmax, B hopmynax (111) u (116)
BMECTO C CJIEyeT MPUHUMATH Crax.

9.2.6 Ilpu ompeneneHUN OTHOCHUTEIBHOTO 3KCIEHTpUCUTETa My B Gopmynax (112) —
(114) 3a pacyeTHbIif MOMEHT M, clleayeT MPUHUMATD:

JUISE CTep)KHEH C KOHIIAMH, 3aKPEIICHHBIMH OT CMEIICHHS MEPHCHIUKYISIPHO
IUIOCKOCTH JCMCTBHSI MOMEHTa, — MaKCHUMaJlbHBIH MOMEHT B Ipejaeiax CpeAHei TpeTu
JUIMHBI, HO HE MEHEEe MOJIOBUHBI HANOOJIBIIET0 MOMEHTA MO JUTMHE CTEPXKHS;

JUISL CTep’KHEH C OJTHUM 3alleMIICHHBIM, a JPYTMM CBOOOJHBIM KOHIIOM — MOMEHT B
3aJIeNIke, HO He MEHee MOMEHTA B CEYEHUH, OTCTOSIIIIEM Ha TPETh JUIMHBI CTEPIKHS OT 3aJICIKH.

9.2.7 Pacyer Ha yCTOWYMBOCTP BHEUEHTPEHHO-CXKATBIX (CXKATO-U3THOAEMBIX )
AJIEMEHTOB JIBYTaBPOBOT'O CEUEHHsI, HEMPEPHIBHO TMOJKPEIJICHHBIX BJOJb OJHOW W3 IOJIOK,
CJIETyeT BBIMOJIHATH COTJIACHO MPHIIOKEeHHIO JK.

9.2.8 BHeneHTpeHHO-CXKATHIE (CKATO-U3THOAEMBIC) DJIEMEHTBI TIOCTOSIHHOTO CEUYCHWS,
u3rubaemble B INIOCKOCTU HauMeHblIel sxecTkocTu (ly < Iy u ey # 0), ciaeqyer paccuUTHIBATH
no ¢opmyie (109), a npu rubkoct A, > Ay — TaKKe NPOBEPATH PACYETOM Ha yCTOHYMBOCTH
U3 TUIOCKOCTH JICHCTBHS MOMEHTA KaK LIEHTPAIbHO-CKAThIE AJIEMEHTHI 110 (opMyIie

N/(pxARyy) <1, (115)

re @, — Ko3p(UIMEHT yCTOWYMBOCTU IPU LIEHTPATILHOM CXKAaTHH, OTNPEeNieMblil COTJIacCHO
TpeboBanusm 7.1.3.

Ilpu A, < Ay MPOBEPKH YCTOWYMBOCTU U3 IUIOCKOCTH JEUCTBHS MOMEHTAa HE
TpeOyercs.

9.2.9 Pacuer Ha yCTOMYMBOCTh CTEPKHEW CIUIOIIHOTO MOCTOSHHOTO CEYEeHHUs (Kpome
KOpoOYaToro), MOABEPKEHHBIX CXKATHI0O W W3THOYy B JABYX TJIABHBIX IIOCKOCTSX, MpPH
COBMAJICHUHU IUIOCKOCTU HauboubIel sxecTkocTu (ly > ly) ¢ MI0CKOCThI0 CUMMETPHUH, a TAKKE
npu ceuyeHnH Tina 3 (cM. Tabauiy 21) cieayer BBINOJIHATH 10 Gopmylie

N/(@ey ARy 7) <1, (116)
e Doy = 0oy (0,6¥c +0,44c). (117)

31ech cieayeT OnpenesTh:
@ ey — cOTIacHO TpeOoBaHMAM 9.2.2, mpuHUMas B Gpopmyrax BMeCTO M U A

COOTBETCTBEHHO My U /ly;

¢ — coriacHo TpeboBaHusM 9.2.5.

[Ipy BBIMMCIEHUU 3HAUYEHHS Mefy = M My U1 CTEp)KHEH JBYTaBPOBOI'O CEUEHHUS C
HEOJIMHAKOBBIMU MOJKaMH KO((UIIMEHT T CJleayeT ONpeeNsaTh Kak Uil CeUeHUs THUIa 8
o Tabmure J1.2.

Ecam Mgy < My, TOo kpome pacuera mo (opmyne (116) cnemyer mpoussecTd
JIOTOJIHUTENBHYIO TPOBEPKY 110 opmynam (109) u (111), mpunumas e, = 0.

Ecim Ax > Ay, TO kpome pacuera mno ¢opmyne (116) cnemyer mpoussecTu
JIOTIOJIHUTENBHYIO TPOBEPKY 10 dopmyie (109), npunumas e, = 0.
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3HauYeHUsI OTHOCUTEILHBIX SKCHCHTPUCUTCTOB CICAYCT BBIYUCIIATH I10 q)OpMYHaMZ
my = ex A/ Wy, (118)
my =ey A/ Wy, (119)

rae Wex 1 Wey — MOMEHTBI CONPOTHMBIECHHS CEUeHHMH A Haubosee CXKaToro BOJIOKHA
OTHOCHUTEJIBHO OCE COOTBETCTBEHHO X—X H V— V.

Ecau mnockocts Hanbonbuien xkectkocTd cedeHust crepxkHs (ly > ly) He coBmanaer c
IUIOCKOCTBI0 CUMMETPHUM, TO pPacUeTHOE 3Hau€HUE My cienyeT yBenuduTh Ha 25 % (kpome
ceueHus Tumna 3 mo tabnure 21).

9.2.10 Pacyer Ha yCTOWYMBOCTH CTEP)KHEH CIUIONIIHOTO IOCTOSHHOTO KOPOOYaTOro
CCUCHMSI NPU CKATHM C W3rMOOM B OJHOM WJIM B JIBYX IJIABHBIX IIOCKOCTSX CJEIyeT
BBITIOJTHATH 110 (hOpMyJIaM:

N/ ((Oey ARy Ye) + My / (Cx Ox Wy min Ry Ye) < 1; (120)
N/ (@ex ARy ve) + My / (Cy &y Wy,min Ry ye) <1, (121)

TI€ Qey, Pey — KOIDPUIMEHTHI yCTOMYMBOCTH IPU CXKATUU C U3TUOOM, OIIpeseIsieMble 110
tabnuue /1.3;
Cx, Cy — Kod(dunnenTs!, npuHUMaeMsble o Tadnune E.1;
Ox , 6y — K03(h(ULMEHTHI, OIIpeesieMble 110 (popMyIam:

8=1-0IN2AZ /(AR) u 8,=1-0INAZ / (AR,) (122)

¥ IpUHUMaeMble paBHbiMu 1,0 coorBeTcTBeHHO IpH A, < 11 A < 1.

ITpu ogHOoOCHOM M3rH0e B MI0CKOCTH Hanbombel xectkoctH (ly > ly; My = 0) BMecTo
@ey CIENYET IPUHUMATD .

9.3 Pacuer Ha yCTOHYHUBOCTH 3JIEMEHTOB CKBO3HOT0 CeYeHH s

9.3.1 Ilpu mpoBepke Ha YCTOMYMBOCTH BHEIIEHTPEHHO-CKATHIX (CXKATO-U3TUOAEMBIX )
CTEpXKHEH CKBO3HOTO CEUCHUS C COCAMHHUTEIHHBIMU IUIAHKAMH WIIM PEIICTKAMHU  CIEAYyeT
BBITIOJTHATH KaK pacueT CTeP>KHsI B 1I€TIOM, TaK U OTJENIbHBIX BETBEH.

9.3.2 TIlpum pacuere CTEpKHS B IIEJIOM OTHOCHUTEIHLHO CBOOOJHOH OCH 10 (opMmylie
(109), xorga TiIaHKM M PEUIETKH PACIONOKEHBI B IUIOCKOCTAX, MapauIedbHBIX TUIOCKOCTH
JEeUCTBUSI MOMEHTa, KOAIDDUIMEHT e cienyetr omnpenensats mo Tabnume /.4 B

3aBUCMMOCTH OT YCIIOBHOW mnpuBenieHHOH rubkoctw A, (A, — cM. Tabnuny 8) u

OTHOCHUTCIIBHOTO SKCHCHTPUCUTCTA m, OnpeacirsicMoro 1o (I)OpMYJ'Ie
m=eAal/l, (123)

rae € =M/ N — 3KCIeHTPUCHUTET, TIPU BBIYUCICHUU KoToporo 3Hayenus M u N crienyer
NPUHUMATH COTJIACHO TpeboBaHmsM 9.2.3;
a — PacCcTOSHHUE OT TJIABHOW OCH CEUEHHs], IEPIICHIUKYISIPHOU MIIOCKOCTH
JIeMCTBUSA MOMEHTA, 10 OCH HauOoJiee CXKaTOM BETBU, HO HE MEHee
PAcCTOSIHUS IO OCU CTEHKH BETBHU;
| — MOMEHT MHEPITUU CEYECHHSI CKBO3ZHOTO CTEPIKHSI OTHOCHTEIIEHO CBOOOTHOM OCH.
[Tpu 3Hadenusix M > 20 pacyeTr Ha yCTOMYMBOCTH CTEPKHS B IEJIOM HE TpeOyeTcs; B
ATOM CJIydae pacyeT CIeAyeT BBITIOJIHITH KaK JJisi U3TH0AEeMBbIX SJIEMEHTOB.
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9.3.3 IIpu pacuere OTACIBHBIX BETBEH CKBO3HBIX CTEPXKHEW C pemeTkamu 1o Gpopmyie
(7) IpoMONBHYIO CHJIY B KaKIOW BETBH CIIEAYET ONPEACIATh C YYETOM JIOIOJHUTECIHHOTO
yeusust Nag OT MOMEHTa. 3HAUYEHUE STOTO YCUIIUS CIICAYET BBIYUCIATH 10 (hOopMyJsIam:

Nag = M, / b — mpu u3rude cTepkHs B IIIOCKOCTH, IEPHEHANKYISAPHOH OCH y — Y, I
ceueHuit TUMoB 1 u 3 (cMm. Tabauily 8);

Nag = 0,5M,, / b1 — 10 e, nns cevennit Tuna 2 (cM. Tabuuny 8);

Nag = 1,160, / b — ipu u3rube crepHst B IUIOCKOCTH, MEPICHAUKYIISIPHON OCH X — X,
JUIs ceueHuit Tuma 3 (cM. tabmuimy 8);

Nag = 0,5M, / b, — T0 e, nus ceyennii Tuna 2 (cMm. Tabnuity 8).

3nmeck b, by, b, — paccrostaus mexxay ocsmu BeTBei (cM. Tabnumity 8).

[Tpu m3rube cTepHs CKBO3HOTO Ce4eHUs Thma 2 (cM. Tabnuiy 8) B ABYX IUIOCKOCTSIX
yeusue Nyg ciieyer onpenensiTh mo popmyiie

9.3.4 Ilpu pacuere OTAENbHBIX BETBEH CKBO3HBIX CTEp)KHEH C IUIaHKaMu B (Gopmylie
(109) cnenyer y4uThIBaTH JOMOJHUTENBHOE ycmime Nag oT MOMEeHTa M M MECTHBIM M3THO
BETBEH OT (pakTHMUECKOW MM YCIOBHOHM IONEpeyHON cuibl (Kak B mosicax Oe3pacKoCHOH
bepmbr).

9.35 Pacyer Ha yCTOHYHMBOCTH BHELEHTPEHHO-CKATHIX (C)KAaTO-M3THOAEMBIX)
TPEXTPAHHBIX CKBO3HBIX CTEPKHEH C pEeIIeTKaMH U IMOCTOSHHBIM IO JUTHHE PABHOCTOPOHHHUM
CEUeHHEM CIIeJIyeT BBIIOJIHATH COTIacHO TpeOoBaHuUsAM pa3zzeina 16.

9.3.6 Pacuer Ha yCTOMYMBOCTH CKBO3HBIX CTEp)KHEH W3 JBYX CILIOUTHOCTEHYATHIX
BETBEH, CHUMMETPUYHBIX OTHOCUTEIbHO OCH X—X (pUCYHOK 12), c pemierkamMu B JBYX
NapajyIeNbHBIX TUIOCKOCTSX, IIO/IBEPIKEHHBIX CXKATHI0O W W3TH0y B 00EWX TJaBHBIX
IUIOCKOCTSIX, CJIEAYET BBITOIHATS!

JUTS CTEPKHS B 1IE€JIOM — B IUIOCKOCTH, TAPAJUIETFHON TIOCKOCTSIM PEIIETOK, COTJIaCHO
tpeboBanusam 9.3.2, npunumas e, = 0;

JUISL OTAENIbHBIX BETBEW — KaK BHELIEHTPEHHO-CKAThIX AJIeMEHTOB 1o Gopmynam (109) u
(111); mpu 3TOM MNpPOAONBHYIO CHIY B KaXJOH BETBH CIENYET OINPENeisiTh C y4eTOM
JOTIOJTHUTENBHOTO ycriuss oT MomeHTa M, (9.3.3),a MOMEHT M, pacupeneisTh MKy

Pucynox 12 — Cxema CKBO3HOT0 CeYeHHUsI CTEPKHS U3 ABYX
CIJIOLIHOCTEHYATHIX BeTBeil

BETBAMU MPONOPIUOHATIBHO MX JXECTKOCTSIM Iy, (cM. pucyHok 12); eciu MoMmeHT M,
JNENCTBYeT B IUIOCKOCTM OJHOM M3 BETBEH, TO CIEAYeT  CUHUTaThb €ro IOJIHOCTBIO
nepegaroummcs Ha 3Ty BeTBb. [Ipu pacuere no ¢opmyne (109) rubkocts OTAETBHON BETBU
cienyeT onpenenste ¢ yaetom tpeboBannii 10.3.10, a mpu pacuere o dopmyne (111) — mo
MaKCHMaJIbHOMY PACCTOSHUIO MEXAY y3JIaMU PELIETKH.
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9.3.7 PacyeT COEOUHHUTEIBHBIX TUIAHOK HMJIM PEIIETOK CKBO3HBIX BHEIEHTPEHHO-
CXKaTbIX (CXKaTo-U3rubaeMbIiX) CTEp>KHEH clelyeT BBIMOJHATH COTJIAaCHO TpeOOoBaHUIM
728 m 7.29 Ha TONEpEeYHYI CHIY, paBHYIO OOIbIIeMy M3 JABYX 3HAYCHHM:
dbakTuyeckoi nmonepeuHor cuie Q WM yciaoBHOW momnepedHol cuie Qfic, BEBIYUCIIEMON
coryacHo TpeboBanusm 7.2.7.

B cnywae korma ¢daktuueckas mnornepeyHas cuiia OoJblie YCIOBHOM, clenyer
COCIUHATh BETBU CKBO3HBIX BHEIIEHTPEHHO-CXKATBIX JJIEMEHTOB, KakK IMPaBuio,
peluieTkamu.

9.4 TIpoBepka ycTOHYMBOCTH CTEHOK U MOSICOB

9.4.1 PacuerHbie pa3Mepbl MPOBEPSIEMBIX Ha YCTOHYMBOCTH CTCHOK M MOSICHBIX JINCTOB
(TOIOK) clleyeT MpUHUMATh coryiacHo TpeboBanusm 7.3.1 u 7.3.7.
9.4.2 YCTOWYMBOCTh CTEHOK BHEICHTPCHHO-CXKATBIX (CIKATO-M3rHOACMBbIX) 3JIEMEHTOB

CIIE/IYET CYNTATh OOECTICYEHHOM, €CIM yCoBHAs TMOKOCTh cTenku A, = (A, /t,)\ /R, / E ne

MIPEBBINIAECT 3HAYCHUHN MPENETbHON YCIOBHOW T'MOKOCTH A, , OIpPEAETsieMbIX MO (opMysam

TabmuIBl 22.
9.4.3 Ilpu Bemonnennu ycnosus 0,8 < N/ (¢ e ARy yc ) < | npenensHyro yClIOBHYIO

rHOKOCTD A BbIUKCIeHHYI0 10 ¢opmynam (125) u (126) Ttabnuusr 22, gomyckaeTcs

uw >

YBEJIMYMBATH IIyTEM OIpE/eNIeHHs ee 1o hopmyIie

T = Tt 5 Ry ) (L — — ), (131)

e yYC

rme A,, U Auyw — 3HAUEHHS A y,, BeIHCIEHHBIC 1o (opmymam (125), (126) u (127)
Ta0IUIEI 22.
ITpu Bemonnennn ycinosus N/ (pe ARy e ) <0,8 3HaueHnE \,, CleayeT MPUHAMATh

pPaBHBIM A, .
9.4.4 CreHKM BHEIECHTPEHHO-CXATHIX (CIKATO-U3THOAEMBIX) 3JIEMEHTOB CIIONTHOTO
ceueHus (KOJOHH, CTOEK, OMop W T.I.) mpu A, = 2,3 cieayeT, Kak MpPaBUJIO, YKPEIUIAThb

MOTIEPEYHBIMU peOpaMH KECTKOCTH B COOTBETCTBHUH ¢ TpeOoBaHusMu 7.3.3.

9.4.5 Ilpu yKkpemyieHH CTEHKH BHEIIEHTPEHHO-CXKATOr0 (CKATO-U3TM0AaeMBbIX) dIeMEHTa
HPOJIOJBHBIM PeOPOM JKECTKOCTH (C MOMEHTOM HHepuuH Iy > 6 her t W3), PacIOJIOKEHHBIM
NIOCEpeIMHE CTEHKH, HanboJiee HArpy)XeHHYIO YacTh CTCHKH MEXIY IMOSICOM M OCBI0 pedpa
clleflyeT paccMaTpuBaTh KaK CaMOCTOATENbHYIO IJIACTUHKY M IPOBEPATh MO (GopMmynam
tabmuiel 22. Ilpu 3ToM pacder W mMpoeKTHpoBaHHE pedpa W AJIEMEHTa B IEJIOM CJEAyeT
BBITIOJIHATH C y4eTOM TpeboBanuii 7.3.4.

9.4.6 B ciywasx korja (pakTHUECKOe 3HAYCHHE YCIOBHOW THOKOCTH CTCHKH A

w

MIPEBBINIACT MPEAebHOE 3HaYeHue A, , BBIYUCICHHOE Uil ceueHud Tuma 1 mo dopmynam

TaObMuIbl 22, a sl cCeYeHUH TUMOB 2 U 3 ¢ y4eToM mpuMedanus 2 Tabmumsl 22 (mpu o <
0,5), momyckaercsi MPOBEPKY YCTOWYMBOCTU cTepxHs 1mo Gopmymnam (109), (115) u (116), a
taoke npu o < 0,5 mo ¢opmyne (111) BBIMONHATH C YY€TOM pACYETHONW YMEHBIICHHOM
wiomaai Ay B coOTBETCTBHUU C 7.3.6.
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Tabnuma 22
Tun Cxema cedeHUs Vcnosus IIpenenbHas ycnoBHas
Cede- U IKCLEHTPUCUTET NpUMEHEHHS 6 X
i (bopyy THOKOCTb CTEHKH A,
| F A < LEM 10 A, <2 | By = By =13 40150 (125)
X 77‘ 1 X | OByTaBpa _ _ _ _
y ¥ y cO,> Qe XXZZ qu: Kuw121,2+0,35 XXS3,1 (126)
, i e o< e A, =k, =142
X X 1<a<?2 Ry, 3
Y 01(2—a+\/a2+4B2)
<0,7+2,4a (127)

3 x— \'j» x teasz X\y=0751,,<052+18a  (128)
J’"_
_.V»E\L 1<b [hg<2; qu = (0,4+0,07 )_\,x )(1+0,25 /2 _bf/hef )
) a * A (129)
08< A, <4
y
Yy e V] e
s| Tl L _
e x—Li x [my =1 A, =2 ARyyc/N <55 (130)
Y y

Obo3nauenus, npunsameie 8 mabauye 22:

}\'x — YCJIOBHasA rHOKOCTh CTEPKHA B IIIIOCKOCTH JIEUCTBUS MOMCHTA,

Cer — KOO OUINEHT, OnpeieNsieMblii 1o Tabnuie 17 B 3aBUCHMOCTH OT Q;

o = (o — 0y) | o1 (30ech ©; — HauboJblIEe CKUMAMOUIEE HANPSHKEHUE Y PACYETHON TPaHMIBI CTEHKH,
IPHHIMAEMOE CO 3HAKOM «ILTIOCY M BBIYHCIEHHOE 6e3 yuera KOd(OUIHUEHTOB @, CP, U (hyy; O » — COOTBETCTBYIOIIEE
HarnpsHKEHUEe y MPOTHBOIOJIOKHOM pacueTHoi rpanunsl credku); B = 0,15 ¢, 1 /oy (3mecy 1 = Q / (ty hy) — cpennee
KacaTeJbHOE HANpPsDKEHHE B PACCMATPUBAEMOM CEUeHUH; Ul KopoGuaToro ceuenust 7= Q / (2t hy); bf— mmpuna monku
TaBpa.

IIpumeuanus

1 [ns ceyennit Tuna 1 npu 3HaweHusx 0 < m, < 1 wm 10 < m, < 20 3HAYEHUS qu CIIEyeT OTpPENeNsTh

JIMHEIHOM MHTepHoIALue Mexay 3HaueHUAMH A BBIYMCIIEHHBIMU coriacHo 7.3.2 (M, = 0) wim 8.5.8 (M, =20) u

uw >

o opmysam (125) u (126) cOOTBETCTBEHHO.

2 Jlns ceyenus tuna 2 mpu o < 0,5 3HaueHue A clleyeT OIpeneNsITh JBaAbl: cornacHo 7.3.2 U ¢

uw
ucrons3oBanueM ¢dopmyn (125), (126); mpu 0,5 < a < 1 — nuHelHOW HWHTepHONANMEHl MeXIy 3HAUCHUSIMU )uuw,
BBIYUCIEHHBIMA IpH o = 0,5 m o = 1.

3 [ns cedenus tumna 4 npu lx< 0,8 mm Xx> 4 B hopmyne (129) cnenyer npuUHEMATH Xx = 0,8 mm Xx =4
COOTBETCTBEHHO.

4 Jlna ceyeHnd TMma 5 mpu 3HadeHmax 0 < my, < | 3HaueHus kuw CleyeT  OINpenensTbh  JUHEHHOU

MHTEPHOJIILUEH MEXAY 3HAYSHUSIMU A BBIYMCIIEHHBIMU cornacHo 7.3.2 (M, =0) u mo popmyare (130).

uw >
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9.4.7 YcTOWYMBOCTH TOSICOB (MOJIOK) BHELEHTPEHHO-CXKATHIX (CHKATO-M3THOAEMBIX )
crepxkuel ¢ ruokocteio 0,8 < A (A,) < 4 cnenyer cuuraTh OOECIEYEHHOH, ecim

ycnoBHas TuOKocTh cBeca mnosca (monku) A, = (Der / tr) /R /E wnmm mosicHoro sucra

A= (ber1 /t) /R /E HWe NpeBbIIACT 3HAYEHWH NpPENENBHOH  YCIOBHOW — rMOKOCTH

)Tuf (qu’l ), orpeAeNseMbIxX o GopmynaM TaOIHIBI 23.
Taomnumga 23

IIpenenbHast ycaoBHAsI THOKOCTh
Tun Cxewma ceuenns 1 Vcrnosue cBecaTosica A, WM IOACHOTO
ceye- SKCLEHTPUCUTET TpHMeHe- . :
HUS HUS JcTa )\’uf,l TIpHU THOKOCTH
dopmy = T
crepxns 0,8 < 7",»: (Xy )<4
1 }\'uf = }\’ufc -0,01(1,5+0,7 XX m, (132)
0<my<5
) Xuf’lzkuﬁ—0,01(5,3+l,3 Xx)mx (133)
5 A, =036+0,101, (134)
x| — 4x
Y _
y
Yy Y _ _
4 }\‘uf =0,36 + 0,10 Xy (135)
X— 1 X i X
€y €y
Y y
Obosnauenue, npunsamoe 6 mabauye 23:
Kufc — MpeAenbHOe 3HA4YeHHE YCJIOBHOH TMOKOCTH CBeca IMosca WM IOSICHOTO JINCTa HEHTPaJbHO-CKATOTO
3JIEMEHTa, OTpeessieMoe coriiacHo Tpedbosanusam 7.3.8 u 7.3.9.
Ipumeuanue—Ipu5<m, <20 3HaueHus A uf (7\, uf,l) clenyeT ONpenesiTh TMHEHHOW UHTeproisIuuei
MEXIY 3HAYCHUSIMHI A of ( A uf A ), BBEIYUCIICHHBIMHE 110 (hOpMyJIaM HacTosIei Tabuiel, U cormacHo 8.5.18 u 8.5.19 (mpu
m = 20) COOTBETCTBEHHO.
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948 Jlns mnonok (CTEHOK) ¢ OTruOaMu (CM. PUCYHOK 5) 3Ha4YeHHs HpeeibHOU
ycnoBHo#t  rubkoctn A, (A, ,), ompenensembie mo dopmynam Tabmuubl 23, ciemyer
YMHOXXHTH Ha KO3 duuueHr 1,5.

Pazmepst otruba cnemyet onpenensaTh coriacHo TpeboBanusm 7.3.10.

949 Ilpu Ha3HAYEHUM CEUYEHUIH BHEIEHTPEHHO-CXKAThIX M CXKaTO-U3rMOaeMbIX
DJIEMEHTOB MO mpeaeiabHoil rubkoctu (pasmen 10.4) 3HaueHHs NPEACTBHBIX YCIOBHBIX

ruOKOCTe CTEHKH A, , ompelesnseMblx 10 ¢opmyinaMm TaOnuubl 22, a TaKXe IO05COB

w

Xuf(iw), onpenenseMbelx 1o ¢opmyiaam Tabnunbl 23 u cornmacHo TpeboBanusiM 9.4.8,

JIOTyCKAETCs  YBENMYMBATh YMHOXEHMEM Ha Kod(pduument /¢, AR /N (3nech @om —

MEHbILICe U3 3HAYCHUH @ ., CQ ,, @ ey, UCIOIB30BAHHOE IPHU NPOBEPKE YCTOHYMUBOCTU
aJIEMEHTa), HO He Oojee ueM B 1,25 pa3sa.

10 PacyeTHbIe JJIMHBI U MpeeJbHble THOKOCTH 3J1eMEeHTOB
CTAJBHBIX KOHCTPYKIMHA

10.1 PacyeTHbIe AJTHHBI 3JIEMEHTOB IJIOCKUX (pepM M CBsI3eii

10.1.1 PacuerHble [UIMHBI  CXKATBIX DJIEMEHTOB IUIOCKHX (epM M CBS3€d B HX
WIOCKOCTH lgf ¥ 3 mockocTH lerg (pucynok 13, a, 0, B, '), 32 HCKJIFOYCHHUEM SJIEMEHTOB,
ykazanabix B 10.1.2 u 10.1.3, cienyer npuHUMaTh 1o Tabnwuie 24.

a) r)
~ LBEEE]

6) 1 ) l

a — TpeyToJbHas CO CTOMKAMH; O — PAaCKOCHAsT; 8 — TPEYTOJIbHAs CO MIMIPEHT eIIIMH;
2 —TIOIypacKOCHasl TPEYroNbHast; O — IIepeKpecTHas

Pucynox 13— Cxembl /IUIsi onipe/iejieHUsI PACYETHBIX JJINH CKATHIX JJIeMEHTOB
(0o0o03HaueHHs1 — cM. Tabauuy 24) pemieTok pepm

10.1.2 PacuetHbie 1HHBI lef U g1 BepxHero mosica hepMbl (HEPa3pe3HOro CTEPIKHS)
MOCTOSIHHOTO CEUEHHS C PA3IMYHBIMU CKUMAIOIMMHU WM PACTATUBAIOLUIMMU yCHIIMSAMU Ha
y4acTKax (YMCIO Y4YaCTKOB PpaBHOM MMHBI K > 2) B NPEANONOKEHWH  HIAPHUPHOTO
conpspkeHus: (PUCYHOK 14, a) 2JIEeMEHTOB PEIIETKH U CBS3€H JOIMMYCKAETCsl OMPEAeNATh IO
dopmymnam:
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B IUIOCKOCTH 110sica (hepMBI
les = (0,170 +0,83) 1 >0,81, (136)

/i€ 0L — OTHOIIEHUE YCUIIHSI, COCETHETO C MAKCUMAIIbHBIM, K MaKCHMAaJbHOMY YCHIIHIO B
naHemnsax ¢pepmsr; mpu 3Tom 1 > o > — 0,55;
U3 TUIOCKOCTH T0sica (hepMBI

%3
ler1 = [0,75+0,25 (B/k-1)""111>0,5 14, (137)
rae [ — OTHOIIEHHWE CYMMBbI YCHJIMH Ha BCEX ydacTKax (paccMaTpUBaeMOM IJIMHBI MEXIY
TOYKaMU  3aKpeIUieHus  mosica M3 IUIOCKOCTH),  KpOME€  MaKCHUMAaJIbHOTrO, K

MaKCUMaJIbHOMY YCHJINIO;, TpH 3ToM (K — 1) > > —0,5. [Ipu BeryrciieHnn napameTpa B
dopmyne (137) pacTaruBaromume yCUIHs B CTEPXKHSAX HEOOXOJIUMO MPUHUMATH CO 3HAKOM
«MHHYC.

Tadbnuma 24

Pacuernbie umHbl lgg 1 lgq
OIIOPHBIX npovuunx
Harnpasyienue npoioapHOro U3ruba TOSICOB PackocoB u 3JIEMEHTOB
aeMenTa (pepmbl OIOPHBIX pemnieTkn
CTOEK
1 B rutockoct hepMar lg
a) U1 pepM, KpOME YKa3aHHBIX B MO3UIMH 1,0 I | 0,8l
0) 11 pepM U3 OAMHOUHBIX YTOJIKOB M (hepM C MPHUKPEILIe- I | 0,91
HHEM DJIEMEHTOB PEIICTKHU K MOsICaM BIIPUTHIK
2 B HampaBieHuy, NepueHANKYISPHOM IJIOCKOCTH ()epMBI
(13 TwIocKocTH (epMbl) lef1:
a) 1ist hepM, KpOMe yKa3aHHBIX B O3UIHH 2,0 Iy Iy Iy
0) i hepM C MPUKPETUICHHEM JIIEMEHTOB PEIIETKH K Iy Iy 0,91,
HosicaM BIPHTBIK
3 B nro6om HanpaeneHHH lgs = log 1015 pepM U3 0AMHOYHBIX 0,85l | 0,85l
YTOJIKOB IIPH OJIMHAKOBBIX PACCTOSHUAX MEXKIY TOUKAMHU
3aKpEIICHHS 3JIEMEHTOB B INIOCKOCTH M M3 TIOCKOCTH
(bepmbl

Ob6o3nauenus, npunsimoie 8 mabauye 24 (cm. pucynox 13):

| — reomerpuyeckast AIHHA d7eMeHTa (PACCTOSIHIE MEXKIY EHTpaMH OIIIKANWIINX Y3JI0B) B IUIOCKOCTH (hepMBI;

I} — paccTosiHre MexIy y3namH, 3aKpeIUICHHBIMH OT CMEIICHHs W3 IUIOCKOCTH (epMbl (moscamu depw,
CIEHAIBHBIMH CBSI35IMH, XKECTKUMH TUIUTAMH MOKPBITHH, TPUKPEIICHHBIMH K MOSICY CBAPHBIMU LIIBAMH VI
06onTamH, | T.IL.).

Pacuetnbie mmuHbl leg ¥ legf1  BETBHM CKBO3HOW KOJOHHBI  MOCTOSHHOTO CEYECHHUS
(Hepa3pe3HOro CTEPXKHS) C PasNUYHBIMU CKUMAIONIMMH YCHIUSMH Ha y4yacTKax (YHCIo
YYaCTKOB PaBHOW JUIMHBI K > 2) ¢ rpaHMYHBIME YCIOBUSIMM, KOTJA OJMH KOHEIL CTEPKHS
(HMKHUM) JKECTKO 3aKpervieH, a APYrod — IIapHUPHO OMEpPT B IJIOCKOCTH PEHIETKH IMPH
[IADHUPHOM  KPEIJICHUH K HEMY DJJIEMEHTOB pernetku (pucyHok 14, 0), momyckaercs
oTpenensaTh 1Mo hopMyrnam:

B TUIOCKOCTH BETBU

l,, =~/0,36+0,590.° > 0,61, (138)

TAC O — OTHOIONCHUC YCHUIIHA, COCEAHCTO C MaKCHMAJIbHBIM, K MaKCHUMAaJIbHOMY YCHIINIO B
MeCTe 3aJIeJKH; Ipu 3ToM 1 > o > 0;
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0)

C643b

R

i Nl CNmax

f

Pucyuox 14 — Cxembl AJIAA ONIpEACTICHU A pacquﬂoﬁ JAJIMHBI 3JICMECHTOB

n3 IIJIOCKOCTHU BETBU

l
lys = (067K + 0,546) > 051,

(139)

rae 3 — OTHOILIEHHWE CYMMBbI YCHIIMH Ha BCEX y4acTKax, KpOME MaKCUMAJIbHOTO, K
MaKCUMAIIbHOMY YCHIIMIO B MecTe 3aieiku; mpu atom (K—1)>f>0.
B o0oux ciyyasx | — mmuHa yuactka (cm. pucysku 13 u 14); |3 — paccrosiHue Mexay
TOYKaMH CBsI3ed M3 IUIOCKOCTH CTEpKHA (CM. PUCYHOK 14), U pacdyer Ha YCTOWYMBOCTb

CJICOYCT BBIIIOJIHATL HA MAKCUMAJIbHOC YCHUIIUC.

10.1.3 Pacuernbie amuHbl let U lery (Ipu momyiieHWH, 94TO OHM HE 3aBHUCST OT
COOTHOILEHUS YCUJINIT) 3JIEMEHTOB MEPEKPECTHOMN PELIETKH, CKPEINIEHHBIX MEXly COO0M (CM.
pucyHok 13, 1), crnemyer mpuHUMATH O TadIHIe 25.

Taonuma 25

KoucTpykuus y3na nepeceueHus

PacuerHas [uMHA lef ; U3 TIIOCKOCTH (epMBI (CBSI3H) IIPU
HO/IICP>KUBAIOLIEM JIEMEHTE

OJIEMEHTOB PCIICTKU

PacTsaHyTOM

Hepa60Ta}omeM CXKaToOM

O0a 31emMeHTa He ITPEePhIBAIOTCS
Ionnep:xuBaroniyii 21eMEHT IPEPHIBAECTCS U
nepexpsIBaeTcsi PacoHKOM:

paccMaTpUBaeMblil 2TIEMEHT HE NPEPBIBACTCS

paccMaTpHUBaeMBIil 3JIEMEHT MTPepPHIBAaCTCA

U TIepeKphIBaeTcs (pacoHKON

0,71,
0,71,

0,71, Iy

Iy 1,41,

|, — mostHast reoMeTpHYeCKast AJMHA DIIEMEHTA.

Obosnauenus, npunsmole 6 mabauye 25 (cm. pucynok 13,1):
| — paccrosiHue OT 1eHTpa y31a (hepMbl (CBA3H) 0 TOUKH MEPECECUCHHS SICMEHTOB;

10.1.4 Pagmycbl WHEpPUMH I-X CEYCHHWH ODIEMEHTOB W3 OJWHOYHBIX YTOJKOB MpPHU

orpezieNIeHuU TUOKOCTH  ClIeyeT NPUHUMATD:

npu pacueTHOM anuHe 31eMenTta He Menee 0,85 | (rae | — paccrosHue Mexy neHTpamu

OMDKAMIIKNX Y3JI0B) — MUHUMAITBHBIME (1 = Imin);
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B OCTAIBHBIX CJIydYasXx — OTHOCHTEIBHO OCH YrOJKa, IEPICHIUKYISIPHON HIn
HapaJUIeNIbHON TIOCKOCTH (GepMbl (I = Iy wiam | = ly), B 3aBHCHMOCTH OT HalpaBJICHHS
IPOJIOJIEHOTO MU3rH0a.

10.2 PacueTHble AJIUHBI 3JIEMEHTOB POCTPAHCTBEHHBIX pelIeTYAThIX
KOHCTPYKIMIi, B TOM YHCJIe CTPYKTYPHBIX

10.2.1 PacuerHble JUIMHBI lef SJIEMEHTOB CTPYKTYPHBIX KOHCTPYKIUH CJeIyeT
npuHuMaTh 1o Tabiuue 26 (I — reomerpuyeckas AJTMHA JJIEMEHTAa — PACCTOSHHE MEXKIY
[ICHTPaMH y3JI0B CTPYKTYPHBIX KOHCTPYKIIHH).

Taonuma 26

PacuetHas

DJIEMEHTBI CTPYKTYPHBIX KOHCTPYKIIHAI
JUTHHA |

1 Kpome yka3aHHBIX B IO3HIUAX 2 U 3 |
2 HepaspesHble (He npephIBarONIUEcs B y3Jax) M0sca, a TAKKE SIEMEHTBI 0,851
MOSICOB U PELIETOK, MPUKPEIUIIEMBIX B y3JIaX CBApPKOH BIPHUTHIK K IIapO-
BBIM WM IIWJIHHIPUYECKUM Y3JIOBBIM JIEMEHTaM
3 VI3 0IMHOYHBIX YTOJIKOB, MPUKPEILUIIEMBIX B y3JIaX OJHOW TOJIKOM:
a) CBapHBIMHU IIBaMH UM O0JITaMH (He MEHee BYX), PaCIONI0KEHHBIMU
BIOJB 3eMenTa, TpH | [ipn:

110 90 |
¢B. 90 1o 120 0,90l
¢B. 120 o 150 (TONBKO AT 3IIEMEHTOB PEIICTKH) 0,75l
¢B. 150 1o 200 (TONBKO ST SIIEMEHTOB PEIICTKH) 0,70l
6) oguum 605ToM TPH | /iy
10 90 |
cB. 90 1o 120 0,95l
cB. 120 10 150 (TONBKO ISt 3JIEMEHTOB PELIETKH) 0,851
cB. 150 10 200 (TONBKO JUIs 2JIEMEHTOB PELIETKH ) 0,801

Pagnycel wWHepuuM cedeHHi I-X O3JEMEHTOB CTPYKTYPHBIX KOHCTPYKLHUH TpH
OTpeielIeHUU THOKOCTH  CIIelyeT IPUHUMATD:

JUISL CKaTO-U3TMOAEMBIX AJIEMEHTOB — OTHOCUTEIBHO OCH, MHEePHNEHANKYISIPHOW WU
HapaJuIeNIbHON TUIOCKOCTH n3ruba (i = iy mim i = iy); B OCTJIBHBIX CIIyYasiXx — MUHUMAJIbHBIMH
(1 = Imin).

10.2.3 PacuetHble AnHHBI lef ¥ paguychl HHEPIMH CEUYCHHH I-X CIKATBIX, PACTSHYTHIX U
HEHArpy)»KEHHBIX 3JICMEHTOB NMPOCTPAHCTBEHHBIX KOHCTPYKIUH (pUCYHOK 15) U3 OAMHOYHBIX
YTOJIKOB MPH OTIPeIeTICHIH THOKOCTH ClIeyeT MPUHUMATh 1o Tabnuuam 27, 28 u 29.

10.2.4 [ns ompeneneHWss pacyeTHBIX UIMH PAacKOCOB 1O pHCYHKY 15, B, mipm
NpUKpeIUieHNH X 0e3 (acoHOK K pacHopKe U IMOSCY CBapHBIMHU LIBaMH WM Oontamu (He
MeHee JIBYX ), paclojI0KEHHBIMU B/IOJIb packoca, 3HaueHre Kod(dduiirenTa pacyeTHON JUTMHbI
Ug CleayeT MpUHUMaTh MO cTpoke Tabmuue 29 mnpu 3HadeHuun N «lo 2». B ciydae
NPUKPEIUICHUs] UX KOHLIOB OAHMM OOJTOM 3HAaueHHe |y CJleAyeT NPUHUMATh MO0 CTPOKE
tabauipl 29 «Oxaum 6ostoM 6e3 (haCOHKM», a IPU BBIYUCIICHHH 3HaYCHHUS lor 110 TabmmIe 27
BMecTO g caenyer npuHUMath 0,5(1 + pg).

10.2.5 PacuerHbie [uiHBI let 1 pagnychl MHEPHIUU I-X AIIEMEHTOB M3 TPYO MM MapHBIX
YTOJIKOB CJEayeT MpUHUMATh coriacHo TpedoBarmsim 10.1.1 — 10.1.3,
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B)

L

°)

14

i

a, 6, 6 — C COBMCILICHHBIMU B CMEXKHBIX I'PAHAX Yy3JIaMU; 2, 0-c¢ HCCOBMCIICHHBIMH B
CMECXHBIX I'paHAX y3JIaMU; € — C YaCTUYHO COBMEUICHHBIMU B CMECHBIX I'DAHAX Y3JIaMHU

L

Pucynok 15 — CxeMbI IPOCTPAHCTBEHHBIX PelIeTYATHIX KOHCTPYKIM

10.2.6 PacueTHple AIMHBI CHKATBIX DIIEMEHTOB NPOCTPAHCTBEHHBIX PpEIIETYATHIX
KOHCTPYKIIUH JOIYCKAETCs OMPEIeATh U3 pacueTa ¢ UCIOJIb30BaHUEM CePTH(PUIIMPOBAHHBIX
BBIYUCITUTENIFHBIX ~ KOMIUIEKCOB (B NPEINOJOKEHUH  yIpyrod paboOTel CTalm W
HeaegopmupoBanHOi cxembl). [Ipu 3TOM pekoMEHAYeTCs HCIONb30BaTh MPOTPAMMHBIE
KPMIUIEKCBI, B KOTOPBIX HECyIasi CIOCOOHOCTb C)KAThIX CTEpPKHEW OIpejeseHa C Yy4eToM
HETIOCKOH ()OpPMBI MPOJOIBHOTO U3THba.

Taonuma 27

C)KaTLIe W HCHAIpy>KCHHBIC
OneMeHTHI TPOCTPAHCTBEHHBIX CMCHTEL PacTsHyTBIE 2I€MEHTEHI
KOHCTPYKIHI - -
Ief | Ief !
[Tosica:
mo pucysky 15, a, 0, B In imin I imin
mo pucyHky 15, r, 1 0,73l imin 0,73l imin
1o pucyHky 15, e 0,64l 1min 0,64Im imin
Packocsr:
1o pucyHky 15, a, 1 g lgc imin la (loz) imin (i)
no pucysky 15, 6, B, T, e g lg 1min Iy imin
Pacnopxku:
o pucyHky 15, 0, e 0,80l imin - -
110 PUCYHKY 15, B 0,73l imin

Obosnauenus, npunsmole ¢ maouye 27 (pucyrnok 15):
lyc — ycnoBHast jutiHA, TpUHUMaeMast 1o Tabnune 28;
g — K03 PHUIIHEHT pacyeTHOU THHBI pacKOca, IPUHUMAEMBI 1o Tabmuie 29.

IIpumeuanusda

1 Packocs! 1o pucyHky15, a, 1 B TOUKaX IepecedeHns JODKHEI OBITh CKPETIIEHBI MEXK/Ty COOO0M.
2 3uavenue |, 115 pacopoxk mo pI_/IcyHKy15, B JIaHO JUIl PABHOIOJIOYHBIX YTOJIKOB.

3 B ckoOKax JlaHsl 3Ha4eHus |, ¥ i 119 packoCOB M3 MIOCKOCTH IPaHN KOHCTPYKITHH.
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Tabnuma 28
VenoBHas anvHa packoca lye mpu
Koncrpykuus y3na nepecedeHust MOJJIEPKUBAIOIIEM DJIEMEHTE
3JIEMEHTOB PEILETKU pacTaHyTOM HepaboTaloImeM | CKaToM

OGa cTep:KHSI He TIPEPBIBAIOTCS Iy 1,314 0,814
[oanepxuparomuit 3JEMEHT NIPEPHIBACTCS u
mepeKkprIBacTc (PacOHKOH; paccMaTpUBAaeMBIH IIIEMEHT HE
TIPEePBIBACTCS:

B KOHCTPYKIIHAX 110 PUCYHKY 15, a 1,34 1,6 Iy los

B KOHCTPYKIIMAX 110 PUCYHKY 15, 1 (1,75 -0,15n)l4 (1,9-0,1n)l4 la
VY3en mepeceyeHUs IEMEHTOB 3aKPEIUICH OT CMCIICHUS M3 ly ly lg
TUTOCKOCTH I'paHH (quadparMoi u T.1I1.)

Obosnauenue, npunsamoe ¢ maoauye 28 (pucynox 15):

n= Imumin Id / (Idumin Im)|

re lymin ¥ lgmin — HAHNMEHbIINE MOMEHTHI HHEPIIUH CEUESHHUSI COOTBETCTBEHHO I10sICa U PacKoca.

HMpumeuganue—Ilpu n<1 u n>3 BdopMmyax TabIHIBI CIEAYET OPHHAMATH COOTBETCTBEHHO N=1 u n=3.

Taonuma 29
TIpukpernenue packoca 3HaueHne 3nauenne Wy mpu | /iy, paBHOM

K mosicam n 110 60 cB. 60 10 160 cB. 160
CeapHbpIMM [IBaMH, Oojiramu (He Jo2 1,14 0,54+36 iy / | 0,765
MeHee JByX), pacHojoxkeHHbIMM | CBbile 6 1,04 0,54+28,8 imin / | 0,740
BJIOJIb PACKOCa
Otrum Gortrom 6e3 acomknu [Tpu o0k 1,12 0,64+28,8 imin /| 0,820

3HAYECHHUAX

Obo3Hauenus, npunsmole 6 mabauye 29:

N — o tabmume 28;

| — muna, npuHuMaemast paBHoit: |y — s packocos mo pucynky 15, 6, B, T, €; g, mo Tabmuue 28 — st packocoB mo
pucysky 15, a, m.

IIpumeuanus

1 3nauenue [y mpu 2 <N <6 CleAyeT ONPEAETATh IMHEHHON HHTEPIIOISIUCH.

2 Ipu npuKperuIeHu: 0JJHOTO KOHIIAa pacKkoca K nosicy 6e3 GacoHOK cBapkoi MM O0oNTaMH, a BTOPOro KOHIIa — depe3
(aconky kod(HUIHEHT pacueTHOI IIMHBI packoca cieayeT mpuHUMaTh paBHBIM 0,5(1 + Lg); py IpUKperuIeHn:H 000uxX
KOHIIOB pacKkocoB uepes3 ¢acoHkn Ly = 1,0.

10.3 PacyeTHble JIMHBI KOJOHH (CTOEK)

10.3.1 PacuetHble UIHHBI lof KOMOHH (CTOEK) MOCTOSHHOTO CEUCHHS MJIM OTACIBHBIX
YYaCTKOB CTYIMEHYATHIX KOJIOHH CIEeyeT ONpPEeAeIsTh 1o GpopmMyie
les =, (140)
rae | — amuHa KOJOHHBI, OTIEIBHOTO yUacTKa €€ WJIM BBICOTA Taka,
L — K03 PUIMEHT pacueTHOU UTHHEI.

10.3.2 IIpu onpenenennn ko3 HUIMEHTOB PACUSTHOMN ATMHBI KOJIOHH (CTOEK) 3HAUCHUS
MPOJIOIBHBIX CHJI B DJIEMEHTaX CHCTEMBI CIEAyeT MPUHUMATh, KaK MPaBHIO, JJIS TOTO
COUETaHMs HArpy30K, JIJIsi KOTOPOTO BBIMOIHSETCS MPOBEPKA YCTOWYMBOCTH KOJIOHH (CTOEK)
coriacHo pasfmenam 7 u 9.

JomyckaeTcss ompenenats KO3(QQPUIMEHTH pacyeTHOW UIMHBI KOJOHH IOCTOSIHHOTO
CCUYCHUS W OTICIBHBIX YYacTKOB CTYICHYATHIX KOJOHH JIMINb IS COYETAaHWS Harpy3ok,
JAIONIero HanOoNbIINe 3HAYEHUS TPOJOTIBHBIX CHJI B KOJIOHHAX M Ha OTACIbHBIX y4acTKaX, U
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NOJIyYCHHBbIE 3HAYeHHS KOI(P(UIIMEHTOB |L  HCHOJB30BATh IS YYaCTKOB C  JPYTHMMHU
COUYETAHUSIMH HATPY30K.

[Tpu 3TOM HEOOXOAMMO pa3nuyaTh HECBOOOIHBIC (PACKPEIJICHHBIE) PaMbl, Y KOTOPBIX
y3JIbl KPEIJICHUS! pUresieil K KOJIOHHAM HE MMEIOT CBOOOJBI MEepeMelleHUsI B HalpaBICHUH,
NEePIEHINKYIIIPHOM OCH KOJIOHHBI B IJIOCKOCTH pambl, M CBOOOJHBIC (HEPACKPEIJICHHBIC)
paMbl, Y KOTOPBIX TaKHe MEPEMEIICHUS BO3MOXHBI (CM. pUCYHOK 1).

10.3.3 KoaddunmeHTsl pacuyeTHOW JUIMHBI L KOJIOHH (CTOCK) MOCTOSSHHOTO CEUCHUs
CIIEZyeT OTPEAESATh B 3aBUCUMOCTH OT YCIIOBHM 3aKpEIJICHUS X KOHIIOB U BHJIA HATPY3KH.
JIJ1s1 HEKOTOpBIX CIIy4aeB 3aKperieHUs KOHIIOB M BHJA HArpy3KH 3HAUEHHUS |L TPUBEICHBI B
tabmuie 30.

Taomnuma 30

Cxema
3aKperuIeHHs
KOJIOHHBI
(cToiikn) u
BUJL
Harpy3ku

u 1,0 0,7 0,5 2,0 1,0

KoaddunmenTtsr pacueTHOM ATMHBI KOJOHH (CTOEK) MOCTOSIHHOTO CEUEHUsS C YIPYTUM
3aKpeIUICHUEM KOHIIOB CIIEAYeT ONpeAeNsATh Mo (GopMmysiaM, NPUBEACHHBIM B TaOIHIIAX
N.1 u N.2 npunoxenus U.

10.3.4 Kosd¢umueHTsl pacdeTHOW [UIMHBI 4 KOJOHH IIOCTOSIHHOTO CEYEHHUs B
IUIOCKOCTH CBOOOJHBIX HJIM HECBOOOAHBIX pPaM INpU KECTKOM KpEIUIEHUH pHresief K
KOJIOHHAM U IpH OJUHAKOBOM HArpy)K€HHM  Yy3JIOB, pAacIlOJIOXKEHHBIX B OJHOM YpPOBHE,
clleflyeT onpeaensaTh no ¢popmynaam tadbauist 31.

10.3.5 [lpu otHomenuun H/ B > 6 (rae H — nonHas BEICOTa CBOOOIHON MHOTOATaKHOM
pamsl, B — lupHHA pambl) JOHKHA OBITH MPOBEpeHa o0I1asi yCTOMYUBOCTh paMbl B I1€JIOM Kak
COCTaBHOI'O CTEPIKHS, 3aIlEMJIEHHOT'O B OCHOBAHUHU M CBOOOIHOTO BBEPXY.

10.3.6 Tlpu HepaBHOMEpPHOM HArpy)KCHHH BEPXHUX Y3JIOB KOJIOHH B CBOOOJHOM
OJTHOSTaXXHOM paMe W HaJIMYUM KECTKOTO JMCKAa HMOKPBITUS MM HPOAOJIBHBIX CBSA3EH IO
BEPXY BCEX KOJOHH KO3()(PUIMEHT pacueTHOM JJIMHBI Ll Haubosiee HarpyKeHHOW KOJIOHHBI
B IUIOCKOCTH paMbl CIIEyeT ONpenensTh no popmyse

(146)

rae W — Ko3(hdUIMEHT pacyeTHOMN JAJTUHBI TPOBEPSEMON KOJIOHHBI, BEIYUCICHHBIN O

dopmynam (141) u (142) tabaums 31,
lc, Nc — MOMEHT MHEPIIMH CEUCHUSI M YCHIIME B HanOoJiee Harpy>KeHHOU KOJIOHHE

paccMaTpuBaeMoOM paMbl COOTBETCTBEHHO;

2N, Zlj — cymMa pacyeTHbIX YCHJIMH U MOMEHTOB HHEPIIUU CEUEHUHN BCEX KOJIOHH
paccMaTpuBaeMoOi paMbl U YETBIPEX COCEAHMUX paM (TI0 JBE C KaXKI0M
CTOPOHBI) COOTBETCTBEHHO; BCE YCHJINA CIEYET HAXOUTh IIPU TOM XK€
COUYETaHMM Harpy3okK, KOTOpoe BbI3bIBaeT ycuine N, B mpoBepsieMoit
KOJIOHHE.
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Taonuma 31

CxeMa paMbl

ITapamerpsl

p n

KoadduimeHnT pacueTHON IITHHBI

CBoOOINHBIE pPaMBbl

N
VA L el Islc
7 [ . 038
N (Vg D P=0 p=2,14 == (141)
I A I < k(nl + nz)
k+1
A, A, 41
N I N Isllc
s ey n+056
o p=o p= |— (142)
T n+014
L A VA k+1
A R A k>2
BepxHuii aTax
M 2k(n1 + nz) pun<0,2
—1i 4+ k+1 K+1 _ (p+0,68)W/n+0.22 _
,\ L. ,\ JLA\ISI Jf\ls. JY\ = Cpennuit sTax \/068p(p+09)n+0,8)+01n
Ll 1 1 7| k(e py) | K(ng+n,)
S ) e I k+1 K+1 (143)
= Hixanii sTax pu 0 > 0.2
1 Ly | I 2k(p,+p,) | k(n, +n ’
A K Z i1 % _(p+063)yn+0,28
. bt Jpn(p+09)+01n
(144)
Yacmmuvle cnyuau
010,03 =215, /1 +022
p=0 10 0,2 n
I 2 I =
I Ie le E Cs.0,2 u= 20 n+028
?;é?}’ ! %%}z ! »fzz}z n
_ (p+063)
0,03< p <50 w Jp(pr09)+01
010,03 1=121 n+0,22
p=x 10 0,2 n+0,08
1 -~ | -~
n+0,28
! le I = Cs. 0,2 = !
”Lw | WLV | ”%j n
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Oxonuanue mabauywt 31

[TapameTpbl
Cxema pambl P n Koa¢duireHT pacyeTHOH ATUHbBI

HecBobOongHBIE paMH

IN N .
™ T {\ ™V Tv «=:\b . Bepxnuit atax
v Lvy $ L1 N 05(p, + p,) n,+n,
R I RS . _ 1+046(p+n)+018pn
. N pEIHUI ITax 1+093( +n)+071
R 93(p 71pn
< |05(p,+p,) |05(n,+n
I, Ia| In ( 1 2) (145)
7 2 g ‘ HwxHuii sTax
L| b
¥ [ - ). 1] (pl+p2) 0’5(n1+n2)

Yacmmnule cayuau

P

S°C
=0
41— Il
\/
§
A I 1.
¥ —
17 p=x©
ﬂ I

Obosnauenus, npunsmole 6 mabauye 31:
ls1, I 1 g, li; — MOMEHTHI MHEPIIMH CEUEHHS PHUTEIeH, TPUMBIKAIOIIIX COOTBETCTBEHHO
K BEPXHEMY U HH)KHEMY KOHIIaM [IPOBEPSEMOM KOJIOHHBI,
l., |.— COOTBETCTBEHHO MOMEHT HHEPIIMH CEUCHHS ¥ JUTHHA TIPOBEPSCMOI KOJIOHHBI,
I, 1, I, — mponerst pamsr;
K — uncno nponeros;

__ 'sl'c . __ 's2'c . _ "il'c . _
T, T T
c'l c'2 c'l c'2
Il puMeuanue — [ui kpallHel KOJOHHBI CBOOOJHON MHOTOIIPONICTHOW paMbl KodpduimeHT

cleAyeT ONpenessTh NpU 3HAYSHUSIX P U N KaK U1 KOJIOHH OJHOIPOJIETHON pambl.

10.3.7 KoadpdunmeHTsl pacueTHOH UTHHBI [I OTJACNBHBIX YIaCTKOB CTYITEHYAThIX
KOJIOHH B TUIOCKOCTH paMbl CIIEIyeT OIpPEesiTh COTIacHO MpHiokeHHto 1.
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[Tpu ompeneneHun KOA(PQPHUIMEHTOB PACYETHOM UIMHBI I JJIS CTYIEHYAThIX
KOJIOHH PaM OJTHOATaKHBIX MMPOU3BOICTBEHHBIX 3JIaHHUH JOMYCKACTCS:

HE YYUTHIBATh BIUSHHE CTEICHH 3arpy>KEHHsl U JKECTKOCTH COCEIHHMX KOJOHH; s
MHOTOIPOJICTHBIX paM (C YHCIIOM IPOJIETOB B M 0OJiee) NMPH HAJMYUHU JKECTKOTO JUCKa
NOKPBHITASL WM TPOJOJBHBIX CBA3€H, CBA3BIBAIOIIMX IIOBEPXY BCE KOJOHHBI U
00eCTIeYNBAIOIINX MPOCTPAHCTBEHHYIO PA0OTy COOPYKEHHS, ONPEICIIATh PACUCTHBIC JITTHHBI
KOJIOHH KaK JUIsl CTOEK, HEMIOJIBUKHO 3aKPETJICHHBIX Ha YPOBHE PUTEIICH.

10.3.8 KoaddumumenTsl pacdyeTHON AIHMHBI U, ONPEAEICHHbIE IS KOJOHH CBOOOIHBIX
OJTHOATAXHBIX (TP OTCYTCTBHM JKECTKOTO JIUCKA TOKPBITUS) M MHOTO3TaXXHBIX paM,
JIOITYCKAETCsl YMEHbBIIATh YMHO)KEHUEM Ha KOA((QUIIMEHT , OTIpeIeNieMblii 1o (hopMmyIe

v =1-al-(o/5)%%, (147)

rae o= 0,65 — 0,98 + 0,257 ;
ow=Al J1+m <5.

31ecsr 0003HAUEHO
B=1-M/M<0,2; m=MA/(NW,);

A — ycIOBHas IMOKOCTH KOJOHHBI, BHIYHCIICHHAs C ydeToM TpeGoBanmit 7.3.2 u 7.3.3.

PacueTHBIC 3HAYeHUS MPONOJIBHOW cwiabl N U u3rubaromero Momenta M B
paccuuTbiBaeMO CBOOOJHOW pame cieJyeT OIpeaelsiTh COIVIAaCHO TpeOOBaHHUAM
9.2.3.

3HayeHre M3ruOaroero MOMeHTa Mj ClleAyeT ONpenensTh AJS TOro e COYeTaHMs
Harpy3oK B TOM € CEUEHUHU KOJIOHHBI, TJle ACHCTBYEeT MOMEHT M, paccMmarpuBas paMmy B
JTAHHOM PacyeTHOM ciy4ae Kak HeCBOOOHYIO.

10.3.9 PacderHble NIMHBI KOJOHH B HANpPaBJICHWW BJIOJb 3MaHUS (M3 TUIOCKOCTH
paMbl), Kak MpaBHIIO, CIEIyeT NPUHUMATh PaBHBIMH PACCTOSIHUSAM MEXKY 3aKperIeHHbIMU
OT CMEIIEHUS W3 IUIOCKOCTH paMbl TOYKaMHU (OMOpaMH KOJIOHH, MOJKPAHOBBIX OaloK U
HOJCTPONMIBHBIX (epM, y3IaMu KpeIUleHus cBsi3edl W pureneil u T1.m.). PacueTHble JUIMHBI
JIOTTYCKaeTCsl ONpEeNATh Ha OCHOBE pPACUETHOW CXEMbl, YYMUThIBAIOUIEH (akTHyecKue
YCIIOBUS 3aKPEIUIEHHsI KOHLIOB KOJIOHH.

10.3.10 PacuerHyto miMHY BeTBEH TIOCKHX OITOP TPAHCIIOPTEPHBIX Talepeid CleayeT
IIPUHUMATH PaBHOM:

B [IPOJIOJILHOM HAalpaBJIEHUH Tajeper — BBICOTE OMOPbI (OT HU3a 06a3bl 10 OCH HUKHETO
nosica (hepMbl WK OalKK), YMHOKEHHOM Ha KO3(PUIMEHT |, OonpeAensieMblil KaK JUIsl CTOeK
MIOCTOSIHHOT'O CEYEHMSI B 3aBUCUMOCTH OT YCJIOBUI 3aKPEIUIEHUS X KOHIIOB;

B IIONIEPEYHOM HAINpaBJICHUU (B IJIOCKOCTH OIMOPbI) — PACCTOSHUIO MEXAY LIEHTpaMH
y3JIOB; MpPHU 3TOM JOJDKHA OBITH NPOBEpEeHa oOlIas yCTOWYMBOCTH ONOPHI B IEJIOM Kak
COCTaBHOTI'O CTEp KHSI, 3allIeMJICHHOT'O B OCHOBAaHHUHU U CBOOOIHOTO BBEPXY.

10.4 TlpeneabHble THOKOCTH YJIEMEHTOB
10.4.1 TwuOkoctu smeMeHTOB A = lgt / I, Kak mpaBuJIO, HE ODKHBI IMPEBBIIIATH

npeJeNbHBIX 3HAYeHUH Ay, TPUBEACHHBIX B TaOIuUIEe 32 AJIs CXKATHIX AJIEMEHTOB M B TaOJIHIle
33 — 17151 pacTAHYTHIX.
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10.4.2 [y 51neMeHTOB KOHCTPYKIIMA, KOTOPBIE COTJIACHO MPHIIOKEHUI0 B oTHOCATCS K
rpynne 4, B 3maHusx U coopyxeHusx | wu Il ypoBHel OTBEeTCTBEHHOCTH (COTIIACHO
tpeboBanusmM CHull 2.01.07), a Taxke nns BCeX 3JIEMEHTOB KOHCTPYKLMH B 3JaHUSIX U
coopyxenusix |l ypoBHS OTBETCTBEHHOCTH JOIyCKAaeTCsl MOBBIIIATH 3HAYEHUE IPEICIBbHON
rubOkoctu Ha 10 %.

Taonuma 32

[IpenenbHas
THOKOCTB CXKATBIX
3JICMEHTOB A

OneMeHThl KOHCTPYKIHUH

1 Ilosica, onopHbIE paCKOCHI U CTOMKH, IEPEAAIOIINE ONIOPHBIE PEAKLIMU:

a) TUIOCKUX (epM, CTPYKTYPHBIX KOHCTPYKIUH 1 IPOCTPAHCTBEHHBIX 180-60a.
KOHCTPYKLUH U3 TpyO MIIK MApHBIX YTOJKOB BBICOTOU 10 50 M
6) NpPOCTPaHCTBEHHBIX KOHCTPYKIMHA U3 OJJMHOYHBIX YTOJIKOB, a TaKXke 120

MPOCTPAHCTBEHHBIX KOHCTPYKLHIA U3 TPyO M MapHBIX YTOJIKOB BBICOTOHU CB. 50 M

2 DneMeHThl, KpoMe YKa3aHHBIX B no3uiusx 1 u 7:
a) IIOCKUX (epM, CBAPHBIX NIPOCTPAHCTBEHHBIX U CTPYKTYPHBIX KOHCTPYKLUIT U3 210600
OJIMHOYHBIX YTOJIKOB, IIPOCTPAHCTBEHHBIX M CTPYKTYPHBIX KOHCTPYKIHH U3 TPYO 1

MapHBIX YTOJIKOB

0) MPOCTPAHCTBEHHBIX M CTPYKTYPHBIX KOHCTPYKIUH N3 OJJMHOYHBIX YTOJIKOB C 220400

OONITOBBIMH COEANHEHUSIMHA

3 BepxHue nosica ¢epm, He 3aKpEIUICHHBIE B TPOIIECCE MOHTaXa (IIPEACTbHYIO 220
rUOKOCTD TIOCTIC 3aBEPIICHUS MOHTAXA CIIEMyeT IPHUHUMATH 110 TIO3UIHH 1)

4 OCHOBHBIE KOJIOHHBI 180-60a.

5 BropocreneHHble KOJOHHBI (CTOWKH (axBepka, (GoHapel U T.I1.), 3JIEMEHTHI 210-60a
PELIETKH KOJIOHH, JIEMEHTHI BEPTUKAJIBHBIX CBA3EH MEX/y KOJIOHHaMH (HIKe
0aJoK KpPaHOBBIX ITyTEN)

6 DneMeHTHI cBs3eH, KpOME yKa3aHHbIX B IMMO3UIUH 5, a TAK)KE CTEP)KHH, CITyXKaIllne 200
JUISL YMEHBILICHNS PACUETHOH JUTMHBI CKAThIX CTEPIKHEH, M APYTrre HeHarpyKeHHbIE
3JIEMEHTHI, KpOME YKa3aHHbIX B O3HIIUH 7

7 Cxatble ¥ HEHaTrpy>KeHHbIE 3JIEMEHTHI IPOCTPAHCTBEHHBIX KOHCTPYKIIMHA TaBPOBOTO 150
U KPECTOBOT'O CEUEHUH, NIOABEPKEHHBIE BO3CHCTBUIO BETPOBBIX HAIPYy30K, IIPU
MPOBEPKE THOKOCTH B BEPTUKAIBLHOH IJIOCKOCTH

Obosnauenue, npursamoe 6 mabnuye 32:

N
PAR )y,

o — ko3¢ durmeHT, npuHuMaeMbiil He MeHee 0,5 (B HEOOXOAMMBIX CITydasx

BMECTO ¢ CIEAYeT IPUHUMATE @ ,).
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Taonuma 33

[IpenenbHast THOKOCTB PACTSIHYTHIX SJIEMEHTOB A
IIPU BO3JIHCTBUH HA KOHCTPYKIIUIO HArPYy30K

JMHAMHYECKUX, OT KpaHOB
DJeMeHTHl KOHCTPYKIUH MPUIIOKEHHBIX TaTUYECKUX (cM. mpuM. 4) u
HEMOCPE/ICTBEHHO HKEITIC3HOTOPOIKHBIX
K KOHCTPYKIIHU COCTaBOB
1 Tlosica 1 OTIOPHBIE PACKOCHI TUTOCKHX 250 400 250

(dep™ (BKITIOYAst TOPMO3HEIE (DepMBI) U
CTPYKTYPHBIX KOHCTPYKIHUH

2 DneMeHTH GpepM U CTPYKTYPHBIX 350 400 300
KOHCTPYKLIUH, KpOME YKa3aHHBIX
B no3unuu 1

3 Hmxuue nosica 6as1ox u pepm - - 150
KpPaHOBBIX ITyTeH
4 DneMEeHTHI BePTUKAIBHBIX CBSI3CH 300 300 200

MEXAy KOJIOHHaMU (HIKe 0aJoK
KPaHOBBIX ITyTeH)

5 IIpouwne >eMeHTHI CBsI3eit 400 400 300

6 Iosica 1 OTIOpHBIE PACKOCHI CTOCK 250 - -
U TPaBepC, TATH TPABEPC OTOP
JIMHUH 3JIEKTpONepeIadi, OTKPHITHIX
pacIpeeNuTeNbHbIX YCTPOICTB
1 KOHTaKTHBIX C€TEe TpaHCHOpTa

7 DIEMEHTBI OIOp JTUHUIMA 3JIECKTPO- 350 - -
repeiauu, OTKPBITHIX Paclpeaein-
TEJIbHBIX YCTPOMCTB M KOHTAKTHBIX
ceTell TpaHCIopTa, KpoMe yKa3aH-
HBIX B ITIO3ULUAX 6 U &8

8 DIeMeHTHI MPOCTPAaHCTBEHHBIX 150 - -
KOHCTPYKIIMI TaBPOBOTO M KPECTO-
BOT'O CEUEHHH (@ B TATax TpaBepc
OTIOp JIMHUH 3JIEKTpOIepeiad 1
13 OZIMHOYHBIX YTOJIKOB), TIO/IBEP-
YKEHHBIX BO3IEHCTBUIO BETPOBBIX
Harpy3ok, py1 NpoBepKe THOKOCTH
B BEPTUKAJIbHOU INIOCKOCTH

IIpumeuyanusda

1 B KOHCTpYKIUSAX, HE MOABEPTraOMNXCA IWHAMHYECKAM BO3AEHCTBHSAM, THOKOCTH PACTSHYTHIX AIEMEHTOB
CclietyeT MpOBEPSATH TOJIBKO B BEPTHKAIBHBIX INIOCKOCTAX.

2 Jlns 57eMeHTOB CBsi3el (MO3UIHUA 5), y KOTOPBIX MPOrHO MO AeiiCTBHEM COOCTBEHHOTO Beca HE MPEBBIIIACT
1 /150, npu BO3eCTBHE HA KOHCTPYKIMIO CTATHYECKUX HArPY30K J0MycKaercs mpuauMarh Ay = 500.

3 I'nOKkoCTh PacTSHYTHIX JIEMEHTOB, TOBEPTHYTHIX IPEBAPUTEILHOMY HANPSDKSHHUIO, HE OTPaHUYNBACTCS.

4 3HauyeHUs MpeleNbHBIX THOKOCTEH cienyeT NMPHHUMATh IPH KpaHax Ipynn pexumoB padotel 7K (B mexax
Merayutyprudeckux nmpoussoacts) U 8K B coorBercTBuu co CIT 20.13330.

5 Jlna HWKHUX TOSICOB 0anok W (epM KpaHOBBIX NyTeld MpH KpaHax Tpynm pexumoB paborer 1K — 6K
Jomyckaercst mpuHuMath Ay = 200.

6 K muHaMuaecknM Harpyskawm, IIPHII0KEHHBIM HEMOCPEICTBEHHO K KOHCTPYKIUHU, OTHOCATCS Harpy3KH,
MIPUHAMAaeMbIe B pacueTax Ha yCTaJIOCTh WM C ydeToM KodpduuenTos quHamigaocty o CIT 20.13330.

11 PacyeT JJUCTOBBIX KOHCTPYKIMIA
11.1 PacyeT Ha NPOYHOCTH

11.1.1 Pacyer Ha NPOYHOCTH JIUCTOBBIX KOHCTPYKIHMH (000J0YEeK BpalleHus),
HaXOMAIIMXCS B 0€3MOMEHTHOM HAIPSKEHHOM COCTOSTHUH, CIIEYET BBITIOIHSTE IO (hopMyie
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1
\/c)'x2 ~0,0,+0, +3r;, <1,

(148)
R, 7.

TAC Oy U Gy, — HOPMAJIbHBIC HAIIPSIPKCHU: 110 IBYM B3aUMHO IICPIICHAMKYJISIPHBIM
HaITpaBJICHUAM,

Yo — K03(hpHUIMEHT ycTIoBHiA pabOThI KOHCTPYKIIUI, HA3HAYAEMbI B COOTBETCTBUU
¢ tpeboBanusmu CHull 2.09.03.

[Tpu 3TOM abCONIIOTHBIE 3HAYEHMs TIJIABHBIX HAINPSDKEHUH JOJKHBI ObITh He Oolsee
3HAQYECHUM PaCYETHBIX COIPOTUBIICHUN, YMHOKEHHBIX HA J.

11.1.2 HanpsokeHusi B 6€3MOMEHTHBIX TOHKOCTEHHBIX 000JI0YKaxX BpalieHus (PUCYHOK
16), HaAXOAAIMIMXCS TOJA JABJIICHHUEM >KHUIKOCTH, Ta3a WIIU

CBIIIYYETO MaTrepuajia, CIeayeT
OTpeAensaTh no Gpopmymnam:
F
o =— (149)
2z rt cosp

02=(p/t—01/r1)r2, (150)

I7Ie G1 U G2 — COOTBETCTBEHHO MEPUIMOHAIBHOE U KOJIBIIEBOE HAIIPSKEHUS;
F — npoekuus Ha 0Cchb Z—Z 000JIOYKHU MOJHOTO PACYETHOTO JIABJICHUS,
JEUCTBYIOIIET0 Ha 9acTh 000704kH abce (cM. prcyHOK 16);
r v § — paguyc u yroi, mokasaHHble Ha pUCYHKeE 16;
t — TommpHa 000I04YKY;
p — pacueTHOe JaBJICHHE HAa TOBEPXHOCTh OOOIOUKH;
r1, ', — paanychl KPUBU3HEI B TIABHBIX HAMPABJICHHUSIX CPSTUHHON MTOBEPXHOCTH
000J10YKH.
11.1.3

HaprDKeHI/Iﬂ B 3aMKHYTBIX 0E3MOMEHTHBEIX TOHKOCTEHHEIX 000JI0YKax

BpallleHHs, HaXOSAIINXCS MO BHYTPEHHIUM PaBHOMEPHBIM JIaBJICHHEM, CIIEyeT OIpeaeisaTh
o ¢popMyam:

JUTSL TATTMHAPUIECKUX 000JI04eK

cr=pr/(2t); o, =prlt;

(151)
Ui cepruiecKux 000I04eK
o1 = oy =pr/(2t), (152)
JUTSI KOHUYECKHUX 000JI04YEK
o=—tr . 5P (153)
2t cos B t cos g

IJie p — pacyeTHOE BHYTPEHHEE JaBJICHUE Ha €MHUILY TOBEPXHOCTH 000JIOUKH;
I — pauyc CPeIMHHON TTOBEPXHOCTH 000104KH (pUCYHOK 17);
B — yrox mexay oOpasyrolieil KoHyca U ero ochio Z — Z (cM. pucyHok 17).
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4

Pucynok 16 — Cxema 000109KH BpamieHUust

4

4

Pucynork 17 — CxemMa KOHUYECKOI 0007109KH BpaLleHHs

11.1.4 Tlpu mpoBepke MPOYHOCTH OOOJOYEK B MECTaX M3MEHEHHUS WX (OPMBI WU
TOJIOIMHBI, a TAaKXC HU3MCHCHHUA HAIrpPy3KH CJICAYCT YUUTLIBATH MCCTHBIC HAIIPSIKCHUA
(xpaeBoit 3 dexr).

11.2 Pacuer Ha ycTOHYHMBOCTH

11.2.1 Pacuer Ha yCTOMYMBOCTh 3aMKHYTBIX KPYTOBBIX LUJIMHIPHYECKHX 000I0UYEK
BpAIlleHHUs, PABHOMEPHO CXATbIX MNapajyieIbHO 00pa3yloluM, cJelyeT BBIIOIHATh IO
dbopmyie

S,

cscr,lj"c

<1, (154)

IJle G1 — PacueTHOE HaNpsHKeHUE B 000JI0UKE;
Ocr,1 — KDUTHYECKOE HAINpsKEHHE, PaBHOE MEHbIIEMY M3 3HaueHuidl R, nnm
cEt/r (3mecy r — paanyc CpeIMHHON MOBEPXHOCTH 0OOIOUKH,
t — Tonmmmua obonmouku) pu r/t <300; mpu r/t>300 og1=cEt/r.
3navenus kodddurmentoB y npu 0 <r/t <300 cnemyer onpenensts no Gopmyie

w =0,97 — (0,00025 + 0,95 R, / E) r / t. (155)

3HaueHuss kKo3(pPUIMEHTa C CleIyeT ONpeaeaTh 1Mo Tabuie 34.
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Taonunma 34

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

B cnyyae BHEEHTPEHHOTO CKAaTHS MapajuIebHO 00pa3yIONIUM MU YHUCTOTO M3rnda B
JUaMeTpaIbHON IUIOCKOCTH MPU KacaTeNIbHBIX HAMPSKEHUAX B MECTE€ HauOOJIbIIEr0 MOMEHTA,
He mpeBblmarommx — 3Hadenus  0,07E (t / r)S/Z, HampsDKeHUE  Ogr1  JIOJDKHO OBITh
yBenuuerno B (1,1 — 0,1 o1/ 1) pasa, rie ©'; — HaUMEHbIIICEe HANIPsDKEHKE (PAaCTATHBAIOIIHE
HAINpPSDKEHUSI CYUTATH OTPHLIATEIBHBIMU).

11.2.2 B tpy06ax, pacCYUTHIBAEMBIX KaK CKAaTbIe WU BHEIICHTPECHHO-CXKATHIE CTEPKHU

npu ycnoBHo# rubkoctu A=A /R [/ E > 0,65, 100KHO ObITh BBIIOIHEHO yCIOBHE

rit< nJE/R, . (156)

Takme TpyOBl clemyeT pacCUMThIBaTh Ha YCTOHYMBOCTH B COOTBETCTBHH C
TpeOoBaHUSMU pa3zesioB 7/ U 9 HE3aBUCUMO OT pacyeTa Ha YCTOMYMBOCTh CTEHOK. Pacuer Ha
YCTOMYMBOCTh CTEHOK OECIIOBHBIX MJIM JIEKTPOCBAPHBIX TPYO HE TpedyeTcs, eciau 3HaYCHUS
r / t He PEBBIIAIOT MOJOBUHBI 3HAYCHUH, OrpeessieMbixX 1o ¢popmyie (156).

11.2.3 [unmuHapuyeckas NaHelb, ONepTas Mo JABYM OOpa3yloIUM W JABYM JIyram
HATIPABJISIOLICH, PABHOMEPHO CXKaTas BIOIb obpasyrommx, mpu b” / (r t) < 20 (rze b —
MIMPUHA TAHENId, M3MEPEHHass MO Jyre HampaBisIomIel) JOKHA OBITh paccuMTaHa Ha
YCTOHYMBOCTH KaK IJIACTHHKA MO (hOpMyIaMm:

1py pacueTHOM HanpsbkeHun 6 < 0,8 Ry

b/t <19VE/o; (157)

IIPY PACYETHOM HaIPsHKEHUU 6 = Ry

b/t < 37/ [1+500R,/E . (158)

IIpu 0,8 Ry < ¢ < Ry Hambonbmree oTHomeHune b/t ciexyer ompenensTs TMHEHHOM
UHTEPIIOJISINEH.

Ecmu b? / (r t) > 20, To maHesb ciieyeT PacCYMTHIBATE HA YCTOMYMBOCTD KAk 000IOUKY
coriacHo TpedoBanmsm 11.2.1.

11.2.4 Pacuetr Ha yCTOHYMBOCTb 3aMKHYTOMH KPYrOBO! IIMJIMHAPHUUECKONH 000I0UKH
BpAIIIEHNs], IPU ICHCTBIM BHEITHETO PABHOMEPHOTO JaBJICHUS p, HOPMAIBHOTO K OOKOBOIA
MIOBEPXHOCTH, CIEAYET BBINOIHATH 110 (hopmyie

02 / (Gcr’Z 'Y(;) S 1, (159)

Tae o2 = pl’ / [ pacuCTHOC KOJIBIICBOC HAIIPSI)KCHUC B 060H0‘{Ke;
Gcr,2 — KPUTHYCCKOC HANIPAXKCHUC, OITPEACIIACMOC 110 (I)OpMyJ'IaMZ
npu 0,5 <1/r<10
G2 =0,55E (r /1) (t/ )% (160)
npu |/ r>20

Oer2 = 0,17E (t/ 1)%; (161)

npu 10 <|/r <20 HanpspkeHHE Gerp CIEAYET ONMPEACISTh JIMHEWHONW HHTEPIIONISIIUCH.
3nech | — mrHa MUIMHIPUYIECKONH 000TOUKH.
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Ta sxe 000yI04Ka, HO YKpEIJICHHAs KOJBLIEBBIMH peOpaMu, pPacHOJIOKEHHBIMH C
maroM S > 0,5r Mexny ocsiMM, AOJKHA OBITh pacCUMTAaHA HA YCTOMUUBOCTH MO (opMysaM
(159) — (161) ¢ moacTaHOBKOM B HUX 3HAUYEHUST S BMecCTO .

B sToMm ciydae nOmKHO OBITH YAOBJIETBOPEHO YCIOBHE YCTOWYMBOCTH pedpa B CBOEH
TUIOCKOCTH KaK CXaToro CTep>kKHs corinacHo TpeboBanusaM 7.1.3 mpu N = prs um pacuerHoi
amHe crepxkHs lee = 1,8r; mpu stom B cedeHue peOpa cieiyeT BKIIOYATh Y4acTKU

o6omouku mmpuHoi 65 t./E/R, ¢ KaXK10H CTOPOHBI OT OCH pebpa, a yCIoBHas THOKOCTb

CTEPKHS A=A, |R,/E e 1o/DKHA PEBBIIATS 6,5.

[Ipu onHOCTOpOHHEM pedpe >KECTKOCTH €ro MOMEHT WHEpLUHU CIEAYyeT BbIYUCIATH
OTHOCHUTEIIEHO OCH, COBIAIAIONICH ¢ OIMKaiIieil TOBEPXHOCTHIO 000JIOUKH.

11.2.5 Pacyer Ha yCTOHYMBOCTb 3aMKHYTOWH KpPYroBOM HWJIMHAPUYECKOH O0OOIOUKH
BpallleHUs1, MOJIBEPKEHHON OJAHOBPEMEHHOMY JAEMCTBHMIO HArpy3ok, yka3aHHbIX B 11.2.1 u
11.2.4, cnenyet BBINOIHATH O hopmyIie

(G]_ /Gcr’]_ + (0)) /Gcr’Z) /yc S 1, (162)

IJI€ Ocr1 JOJDKHO OBITH BBIYMCIICHO coryiacHO TpeOoBammsM 11.2.1 u Ggrp — cOTIacHO
TpeboBanusm 11.2.4.

11.2.6 Pacuer Ha yCTOHYMBOCTP KOHMYECKOH OOOJIOYKM BpalleHUs C YIJIOM
xonycHoctu B < 60°, cxkaroit cunoit N Bmons ocu (pucyHOK 18), ClleyeT BBINOJHATH 110

dbopmyre

N/ (Nerye) <1, (163)
rae Ner — KpuTHYecKas cuia, onpezensemas mo gopmyiie
Ner = 6,28t G¢r.1 Fm COS2P, (164)

37eCh t — ToNIIMHA 000I0YKH;
Gcr,1 — 3HAUCHUE HAMPsDKEHUS, BRIYUCIEHHOE corfacHo TpedoBaHusaM 11.2.1 ¢ 3ameHoit
paauyca I paanycoMm Iy, paBHBIM

rm= (0,9r, + 0,1r7) / cosp. (165)

11.2.7 Pacyer Ha YCTOWYMBOCTb KOHMYECKOW OOOJOYKHM BpalleHHs Npu JeHcTBUU
BHEIITHETO PaBHOMEPHOIO JAaBJIECHUS p, HOPMAJIBbHOTO K OOKOBOW MOBEPXHOCTH, CIEAYET
BBINOJIHATH 110 (opMyIie

62/ (Ger2ve) <1, (166)

JN

i{

|
’ |

n N

Pucynox 18 — Cxema KOHH4eCKOI 000104KH BpallleHUsI MO/ 1elicTBHeM
NPOI0JIBHOI0 YCHJIUS CKATHSA
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311eCh G2 = pry [ t — pacueTHOe KOJIbLIEBOE HANIPSHKEHUE B 000JIOUKE;
Gcr2 — KPUTUYECKOE HAIPsDKEHUE, orpeaensemMoe o (opmysie

Ger2 = 0,55E (rm / h) (t/ rm)*?, (167)

rae Im— paguyc, onpeaensemslii mo gopmye (165);
h — BbICOTa KOHMYECKOM 000J0UYKH (MEXK Ty OCHOBAHHSIMU).

11.2.8 Pacuer Ha yCTOWYMBOCTb KOHMYECKOH OOOJOUKM BpALICHMS, MOABEPKEHHON
OJIHOBPEMEHHOMY JICHCTBUIO HArpy30K, yka3zanHbix B 11.2.6 u 11.2.7, cneayer BBITOIHATH 110
dbopmyie

(N/Ner+ o2 loer2) [y.<1, (168)

rae 3HaueHust Ner U Ggrp clieyeT BBIYHCIATH 10 hopmynam (164) u (167).

11.2.9 Pacyer Ha YCTOWYMBOCTH IOJHON cepuieckoil 000JIOUYKU (MIIH €€ CerMEHTa)
npu r / t < 750 u AelCTBUM BHEIIHETO0 PAaBHOMEPHOIO aBJICHUS p, HOPMAJIBHOTO K €€
MOBEPXHOCTH, CIIEAYET BBIMOIHATH 10 hopMyIe

o/ (oeyc) <1, (169)
roe o = pr/(2t) — pacueTHOE HANPSDKCHHUE;
ocr = 0,1 Et / r — xpuTnueckoe HanpsbkeHUE, IPUHAMAEMOE PaBHBIM He Goiee Ry;
3leCch I — pagnyc CPEeIUHHOU MOBEPXHOCTH C(ephl.

12 Pacuer 3JIeMEHTOB CTAJIbHBIX KOHCTPYKIHIf HA YCTAJOCTH
12.1 O01mue MoJIOKeHHs pacyera

12.1.1 TIlpu nNpOeKTUPOBAHMM  CTAIbHBIX KOHCTPYKIMH M HX 3JIEMEHTOB (Oajku
KPaHOBBIX MyTeil, Oanku padouux IUIOMIAJOK, 3JEMEHTbl KOHCTPYKUUN OYHKEpPHBIX U
pasTpy30UHbIX OCTaKajd, KOHCTPYKLUMH TMOA JBUraTeNd M Jp.), HEMOCPEACTBEHHO
BOCIPHUHUMAIOIIUX MHOTOKPAaTHO JEWCTBYIOIINME MOJBH)KHBIE, BUOPALIMOHHBIE WU JIPYroro
BHJIa HATPY3KHU C KOMMYECTBOM IIMKIIOB HArpyxenuii 10° i Goiee, KOTOPbIE MOT'YT IIPUBECTH K
SBJICHUIO YCTAJIOCTH, CJIENyeT NMPUMEHSTh TaKue KOHCTPYKTHBHBIE PELICHHs, KOTOpbIE HE
BBI3BIBAIOT 3HAYMTEJIBHOM  KOHLEHTPALIMM HANpPSDKEHUH, M TPOBEPATH pacdyeToM Ha
yCTaJOCTb.

KonuuecTBO 1MKIOB HarpyKeHuUd cClelyeT MpUHUMAThb IO TEXHOJIOTHYECKUM
TpeOOBaHUAM KCIITyaTalUH.

Pacyer KOHCTpYKIHMII Ha yCTaJOCTh CIEIYyeT MNPOU3BOJUTH HAa JEHCTBUE HArpy30K,
ycTaHaBIMBaeMbIX coriacHo TpedosanusMm CIT 20.13330.

Pacyer Ha ycTamocTh TakXke CIEAYyeT BBIIOIHATh [JIi KOHCTPYKLIMH BBICOKHX
COOpY)KEHHMH (Tuma mayT, OalleH U T.II.), IPOBEPSIEMbIX HAa BETPOBOM PE30HAHC COIJIACHO
tpeboBanusim CIIT 20.13330.

12.1.2 Pacuer Ha ycTanocTh cieayeT NpoU3BOIUTH MO (hopmyIie

(e}
mx <] 170
aR,y, (7o)

T7I€ Omax — HAaMOOJIBITIEE IO A0COIOTHOMY 3HAUYEHUIO HANPSDKEHHUE B PACCUYUTHIBAEMOM
CEUEHUH DJIEMEHTA, BBIYMCIEHHOE [0 CEYEHHIO HETTO Oe3 yuera koddduirenTa
JTUHAMHYHOCTH U KOOPPUIIMEHTOB @, @p, @,

Ry — pacyeTHOE CONPOTUBIICHUE YCTAIOCTH, IPHHUMaeMoe 110 Tabuie 35
B 3aBHCHMOCTH OT BPEMEHHOT'O COIIPOTUBIIEHUS CTalu Ry ¥ rpymnm 21eMEeHTOB U
COCTMHCHUH KOHCTPYKIHH, TpuBeaeHHbIX B Tabnuie K.1 npunoxenns K;
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oL — KO3 PUITUEHT, YIUTHIBAIOIINIA KOJTUYECTBO [IUKJIOB HATPY>KEHUH N:

nmpun=>39- 10° npuHUMaeMbIil paBHbiM o = 0,77;

npu N <3,9- 10° BBr4mCIsIEMBIiT IO dhopmynam:
JUTSL TPYIIN 3JIEMEHTOB 1 1 2

o = 0,064 (n /10%2 - 0,5 (n /10°%) + 1,75;

JUISL TPYII 3JIEMEHTOB 3 — 8
a = 0,07 (n/10%2 — 0,64 (n /10°%) + 2,2;

Tv — K03 unment, onpenenseMpiid o Tadnuie 36 B 3aBUCUMOCTH OT HAIPSKEHHOTO
COCTOSIHUS ¥ KOO PHUIIMEHTA ACHMMETPHU HAMPSHKCHUN P = Gmin / Omax (31€Ch Gmin —
HauMEHBIIIEe 10 a0COMIOTHOMY 3HAYCHHIO HAMPSHKEHUE B PACCUNTHIBAEMOM CEUYCHUU
AJIEMEHTA, BBIYUCIIIEMOE TaK K€ U TIPU TOM XK€ 3arpyKEHUHU, KaK U Omax). [IpH
Pa3HO3HAYHBIX HAINIPSDKCHUSAX Omax M Omin 3Ha4YeHHE Kod(dduimenTta p ciemayer
MIPUHUMATH CO 3HAKOM «MHHYCY.

ITpu pacuere no hopmyste (170) 1omKHO OBITH BBIOIHEHO yeioBue o Ry vy < Ry /vy,

12.1.3 CranpHble KOHCTPYKIIMH U HX 3JIEMEHTHI, HEIIOCPEICTBEHHO BOCIIPUHUMAFOIIIHE

o 5
Harpy3Kd € KOJIMYECTBOM IIMKJIOB HarpyxeHuid menee 10°, crmeayeT NpOeKTHpPOBATh C
MIPUMEHEHHUEM TaKUX KOHCTPYKTHUBHBIX PEIICHHH, KOTOpPHIE HE BBI3BIBAIOT 3HAYUTEIHHOU

KOHIOCHTpaluu HaHpH)KeHHﬁ, n B H606XOI[I/IMBIX ClIydadx IIpOBEPATH Ppacd€TOM Ha

MaJIOUKJIOBYIO YCTAJIOCTb.

(171)

(172)

Taonuma 35
3nayenune R, mpu HOPMATHBHOM 3HAYECHHH BPEMEHHOTO COMTPOTHBIICHHS
I'pynna cranu Ry, H/mm?
3IIEMEHTOB 10 420 ¢B.420 ¢B.440 ¢B.520 ¢B.580
1o 440 1o 520 1o 580 J0 675
1 120 128 132 136 145
2 100 106 108 110 116
3 Hns Bcex mapok ctaim - 90
4 To xe 75
5 » 60
6 » 45
7 » 36
8 » 27
Taobnuma 36
Hanpsoxernoe Koaddunment acummerpun DOpMYIIBI 1J1s1 BEIYUCICHHUS
COCTOSIHHE (TSI Gpax) HalpspKEHUH p Kod(HuIreHTa vy
2,5
-1<p<0
Pactspkenue 15- p
2,0
0<p<08 1,2 p
08<p<1 1
1-p
2,0
CikaTre -1<p«1 —
1-p
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12.2 Pacyer 6ajl0Kk KpaHOBBIX HyTeii

Pacuer Ha ycranocTh O0ajJOK KpaHOBBIX NYyTEH ClEAyeT BBINOJIHATH COTJIACHO
TpeboBanusM 12.1.1 u 12.1.2 Ha nmelicTBUE KpaHOBBIX Harpy3oK, OMPEIeIsieMbIX COTJIACHO
CII 20.13330. IIpu atom crnexyer npuHuMarh o = 0,77 mpu KpaHax Tpynn pexXxuMOB paObOTHI
7K (B mexax meTtamyprudeckux mpousBojactB) U 8K u o = 1,1 — B oCTanpHBIX CiIydasx.
Pacyer Ha ycTanocTh BepXHEHl 30HBI CTEHOK COCTaBHBIX OalOK KPAHOBBIX MyTEH B 3TUX
ClIydasix CleayeT BBIIOIHATH 10 (popmyme

(0,5 ﬂGi + O,36Tiy + 0,4 G|ocyy + O,Sny ) / RV < 1, (173)

rae Ry — pacdeTHoe CONpOTHBIIEHHE YCTAIOCTH, IPUHUMAEMOE U1l BCEX MapoK CTaleH,
PaBHBIM JUTsI OAJIOK CO CBAPHBIMH U (PUKIIMOHHBIMH TOSCHBIMU COEAMHEHUSMH
COOTBETCTBEHHO:
JUIS CKATOM BEpXHEN 30HBI CTEHKH (CEYEHMsI B IIPOJIETE OATIKU)

R,=75 H/MM? u 96 H/MMZ;
JUIS PacTSIHYTOM BEpXHEH 30HbI CTEHKHU (OIOPHBIE CEYEHUSI HEPA3PE3HBIX 0AIOK)
Ry =65 H/mm? 1 89 H/mm2.

3naueHus HanpspkeHuit B popmysie (173) ciaenyet onpenensats mo ¢opmynam 8.3.3.

13 IIpoexTHpoOBaHMe CTAIBHBIX KOHCTPYKLMIA C yUeTOM
NpeJ0TBPAILCHUsS] XPYIIKOI0 pa3pyllIeHust

13.1 TIpu npoeKTUPOBAHUU CTATBHBIX KOHCTPYKIIUH CIIEyeT UCKITFOYAaTh BO3MOKHOCTh
XPYIKOTO pa3pylieHus, BOSHUKAIOIIYIO BCIEACTBIE HEOIATOMPUATHOTO BIUSHUS COUETAHUS
cienyromux GakTopoB:

MOHIDKEHHOM TeMIepaTyphl, TPU KOTOPOH CTalbh B 3aBUCHMOCTH OT €€ XHMHYECKOIrO
COCTaBa, CTPYKTYPHI U TOJIIIMHBI TIPOKATA MIEPEXOAUT B XPYITKOE COCTOSIHUC;

JENCTBUS MOJBUKHBIX, JUHAMHUYECKUX M BUOPAIIMOHHBIX Harpy3oK;

BBICOKMX MECTHBIX HANPsHKCHWH, BBI3BAHHBIX BO3JICHCTBUEM COCPEIOTOUYCHHBIX
HArpy30K Wiu aedopmariuii 1etaneil CoOequHEHMs, a TAaKKEe OCTATOYHBIX HAMPSKEHHIH;

PE3KUX KOHIICHTPATOPOB HANPSDKECHUH, OPUEHTHPOBAHHBIX IOTICPEK HAIPABICHUS
JENCTBUS paCTATHBAIONINX HATPSHKEHUH.

13.2 Jlns mpeaoTBpamieHus XpyIKOTo pa3pymieHus: KOHCTPYKITUI ClIeayeT:

BBIOMpATh CTajb coriacHo TpeboBanusiM 5.2 u tTabnuuam B.1, B.2, B.3 npunoxenus B;

0 BO3MOXKHOCTH H30€raTh pAacIoJIO)KCHHUS CBApHBIX IIBOB B 30HAX JICHCTBHSA
pacTAruBaroOLNX HanpshKeHUi, npessimatomux 0,4 Ry;

NPUHUMATh MEPhl TI0 CHIDKCHHIO HEOJIAaroNpHUSATHOTO BIUSHUS KOHIICHTPAIHH
HANPSDKEHUH M HaKJIena, BhI3BAaHHBIX KOHCTPYKTHUBHBIM PEIIEHHWEM WU BO3HUKAIOIIUX MPHU
pa3IMYHBIX  TEXHOJOTMYSCKHX  orepanusx (mpaBka, TruOKa, THILOTHHHAS  pe3Ka,
MPOJIABIMBAHUE OTBEPCTUH U T.11.);

n30erarh rmepeceueHuil CBapHBIX IITBOB;

JUTSL CBAPHBIX CTBHIKOBBIX COCAMHEHHI MPUMEHSTh BBIBOAHBIC IJIAHKA U (PUINUECKUE
METOJTbI KOHTPOJISI Ka4eCTBa IIIBOB;

YUUTHIBATh, YTO KOHCTPYKITUH CO CIIJIOITHOW CTEHKOW MMEIOT MEHBIIIE KOHIICHTPAaTOPOB
HaANPSDKEHUH, YeM pelieTyaThie;
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B CTHIKaX 3JIEMEHTOB, MEPEKPhIBAEMbIX HAKJIAAKaMH, (pJIAHTOBBIC IIBBI HE JOBOJIUTH 110
OCH CThIKa HE MEHEE YeM Ha 25 MM C Ka)KJI0l CTOPOHBI;

OPUMEHSATh BO3MOXXKHO MEHBIINE TOJIIMHBI JJIEMEHTOB CeueHHUs (O0COOCHHO mpHu
TMJIBOTUHHON pe3Ke KPOMOK U IIPOAABINBAHUN OTBEPCTHH);

(acoHKH CBsI3€i, BCHOMOTATEIbHBIX U JIPYTUX BTOPOCTEIICHHBIX 3JIEMEHTOB KPEMHTh K
PaCTSIHYTBIM 3JIEMEHTaM KOHCTPYKIUH MO0 BO3MOXKHOCTH Ha OOJTax.

13.3 TIlpu mpuMeHEHHH B CBApPHBIX COCAMHEHHUSIX MPOKaTa TONIIMHON S > 25 MM u3
HU3KOJIETUPOBAHHBIX CTallel B KPECTOOOPa3HBIX, TaBPOBBIX M YIJIOBBIX COEAMHEHHUAX, a
TAaK)K€ y CBApHBIX LIBOB C IIOJHBIM IPOIUIABJIEHUEM, OJUH M3 JJIEMEHTOB B KOTOPBIX
UCIBITHIBACT PACTATUBAIONINE HAMPSKEHUS [0 TOJIIIMHE JUCTA, BO3HHUKAET PHUCK MOSBICHUS
CJIONCTOr0 paspyuieHus (JedexTa B MpoKaTe, 00pa3yroIierocs moj IEHCTBHEM CBapKH, B
BU/JIE CIIOMCTHIX TPEIIUH, MAPAIIEIbHBIX IIJIOCKOCTH MPOKATA).

Takoli nedekr oObIYHO OOHAPY)KHMBAETCS TPHU YIBTPa3ByKOBOM KOHTpPOJIE KayecTBa
IIBOB.

BO3HUKHOBEHHME CIIOMCTOIO pa3pyll€HUsT CYLUIECTBEHHO 3aBUCUT OT (OpMbI
COCIMHEHUIN W PaCHOJIOKEHHUsSI CBApHBIX IIBOB, OT pa3Mepa IBa, TOJIIWHBI CBAPUBAEMBIX
AJIEMEHTOB, CTENIEHH JKECTKOCTH COSAMHEHUS U TEXHOJIIOIMU CBApKHU.

13.4 CxJIOHHOCTP TpOKaTa K CIOMCTBIM DPa3pyLICHHSM CIEAYeT ONPEIeNsATh IPH
UCIbITaHUsAX Ha pacTskeHue B coorBeTcTBUU ¢ ['OCT 28870 1o BeIMYMHE OTHOCUTEIBHOTO
CYXXEHHS J; Ha 00pa3iax, 0Cb KOTOPBIX HOpMaJIbHA TOBEPXHOCTH MPOKATA.

13.5 Wckaro4uTh BO3MOXHOCTH CIOUCTOTO Pa3pyIlICHUS MOKHO HpU COOIIOJCHUH
yCIIOBUS

Vzp < Wi,
rae Jzp — CyMMapHbIi (hakTOp pHCKa;
zy — HOpMHpYEMOe 3HaueHHe (aKTopa pHCKa AJIs IPOKATa B COOTBETCTBUU
c 'OCT 28870:
Wz =15, Yz =25, Yz, =35 COOTBETCTBEHHO AJIS TPYII KauecTBa mpokata Z15, Z25, Z35.
PacyeTHoe 3HaYeHUE /7, CIETYET ONPENEINATh 10 (hopMmyie

\VZp = Wup + WZT + Wzm + \|fz>1< + \|/zc y (174)

rae Yz — (hopMa coOeIMHEHUS U PACTIONOKEHUE CBAPHBIX IIBOB;
\Jz; — TOJILIMHA CBAPUBAEMOT0 IIPOKATA;
Yz — KaTer IIBa;
Yz — CTENEHb JKECTKOCTH COETUHEHHUS;

7 — BIMSIHHAE TEXHOJIOTHU CBApKU (CyMMapHBIN (aKTOp OT KOJIMUYECTBA
IIPOXO0JI0B, NTOCIIEI0BATEIbHOCTH HAIOKEHUS IIBOB U MIOJIOTPEBA).

3HaueHuA Yz , Yzr s Yo » Yzx , Wz IPEACTABIEHBI B TAOIMIE 37.

PacueTtHoe 3HaueHHe z MOXET ObITh yMmMeHbIIeHO Ha 50 % B ciyuae pabOThI
p
MaTcpHralia Ha CTATHYCCKOC CXKATHUC 11O TOJINHUHE U YBCIIMYCHO Ha 10 % —B cjrydgac JeHCTBUSA
1O TOJIIHMHE THHAMHWYCCKHUX UIIH BI/I6paHI/IOHHHX Harpysok.
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Tab6numa 37
. ®DaxTopsl
XapaKkTepUCTUKH CBAPHBIX COETUHEHUN
pHucKa
dopMa COCANHEHHUS U PACIIONIOKEHHUE CBAPHOTO IIBA, Wy,
Coenunenre 0e3 HaPsDKEHUH B HANpaBiIeHUH Z
0,1S
- W= —25
ﬂ: s [— T Y ]
VYTI0BOE COCTMHEHUE C CHMMETPUYHO PACIIONIOKECHHBIM IIIBOM
0,58 W= —10
CoeiMHEHUE C TPOMEIKYTOUYHBIM HAIUIABICHHBIM CIIOEM
[ l ﬂﬂA /\ﬂ lllzq]: B 5
OOBIYHOE TABPOBOE COCTHMHEHHE C YIIIOBBIMU IIBAMU
TaBpoBO€ COETUHEHHE C YIIIOBBIMH IIIBAMH C ITOJIHBIM HJIH YaCTHYHBIM IPOBAPOM
CoenuHeHHE ¢ YTIOBBIMH IIIBAMH,
PacIoJIOKEHHBIMY BOJIN3K CBOOOHOTO TOPIIA JIUCTA
YrioBble COEIMHEHUS C MTOJIHBIM POBAPOM
Tonmuna aucta S, MM, paboTaroniero B Z HalpaBICHUH, Wy, .= 0,2S
BenuunHa kaTeTa yrioBoro mBa d, MM, Yoy
S| . _
] v,,=0,3a
CrerneHb KEeCTKOCTH COSTUHEHIIS W
Huskast — Bo3MOKHa CBOOOIHAS ycaaKa W= 0
CpeHsisi — YaCTHYHO BO3MOJXKHBI ycaJKa IBa U Ae(opMariisi KOHCTPYKIUN W=+ 3
Bricokas — )ecTKoe 3aKperieHre 0e3 ycaJku Ba W=+ 5
TeXHOJIOTHS CBAPKH Wy,
OnuH =0
Kon4ecTBo IpoXoI0B Ve
Heckonbko Wo= =2
[ocnemoBateIbHOCTD [MorepeMeHHO ¢ OHOU ¥ C IPYTOd CTOPOHBI COEAUHEHUS Wo=—2
HAJIOKEHUSI IIBOB Brayvane ¢ oJ1HOH, 3aTeM C JPYToi CTOPOHBI COCTUHEHHUS W= 0
bes nogorpesa =0
Iogorpes D Vae
C noporpesom w,=—8
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14 TIpoekTHpOBaHHE COCTUHEHHUH CTAIBLHBIX KOHCTPYKIIHIi
14.1 CBapHble coeUHEHUsI

14.1.1 Ilpu mpoeKTHpOBaHUM CTaJIbHBIX KOHCTPYKLMH CO CBAPHBIMU COEIMHEHUSMU
clenyer:

Ha3HayaTb MUHUMAJIbHBIE pa3Mepbl CBapHbIX IIBOB ¢ y4yeToM TpeboBanuilt 14.1.4 —
14.1.6, a Takxe NPUMEHATh MHUHUMAJIBHO HEOOXOAMMOE KOJUYECTBO PpACUETHBIX MU
KOHCTPYKTUBHBIX CBAapPHbIX LIBOB;

oOecrieunBaTh CBOOOJIHBIM JOCTYN K MECTaM BBINOJHEHHUS CBapHBIX COEIMHEHHH ¢
Y4€TOM BBIOPAHHOTO BUJA U TEXHOJIOIMH CBAPKH.

14.1.2 OcHOBHBIE TUIIBI, KOHCTPYKTHUBHBIE 3JIEMEHTHI U pa3Mepbl CBAPHBIX COETUHEHUN
cnenyet npunuMathb o 'OCT 5264, TOCT 8713, I'OCT 11533, TOCT 11534, 'OCT 14771,
I'OCT 23518.

14.1.3 Ilpu BbIOOpE SIEKTPOAOB, CBAPOYHOW MPOBOJOKH M (IIOCOB Cclieayer
YUYUTHIBaTh TPYyNIbl KOHCTPYKLUMM ¥ pacueTHble TeMIepaTypbl, YyKa3aHHbIE B
npuioxeHusax Bu I .

14.1.4 IIpu npoeKTUPOBAHUU CBAPHBIX COECIUHEHHH CJeNyeT UCKIYaThb BOZMOKHOCTh
XPYIIKOTO pa3pyLIeHus: KOHCTPYKIUI coriacHo TpeGoBaHusaM pasaena 13.

14.1.5 Ilpu npoekTUPOBAaHUHU TABPOBBIX U YIJIOBBIX CBAPHBIX COECAMHEHUN 3JIEMEHTOB
CTAJIbHBIX KOHCTPYKLHUH C pPAaCTATMBAIOIMMHU HANPSOKCHUSMU B HAINPaBJICHUM TOJILMHBI
IIpOKaTa C IEJbI0  HCKIIIOUEHUS BO3MOXKHOCTH  CJIOWUCTOrO paspyllieHUs  MeTajla MoK
CBapHBIM IIBOM, KakK MPaBUIIo, CIEIyeT:

INPUMEHSTh CTaJIM JJIs1 KOHCTPYKIMM rpynmnbl 1 cornacHo npuiioxeHuto B, ¢ npenenom
TeKydecTu 10 375 H/MM?, a Takoke cTamm c rapaHTUPOBAHHBIMH MEXaHUYECKMMH CBOWCTBaMU
B HaIpaBJIEHUU TOJIIMHBEI ITpokaTa CoriacHo TpedoBanusim ['OCT 28870;

IIPUMEHATH CBAapOYHBIE MaT€pUabl C IOHWKEHHOW NPOYHOCTBIO M IOBBIILIEHHOU
IUIACTUYHOCTBIO; HCIOJIb30BAaTh TEXHOJOTMYECKUE IPUEMBbl CBAapKH, HAIpPaBJICHHbIE Ha
CHM)KEHHE OCTATOYHBIX CBAPOYHBIX HANPSIKEHUH; HE IPUMEHATDH [TOPOIIKOBYIO IIPOBOJIOKY;

OTKa3aTbCs OT NPUMEHEHHUS OJHOCTOPOHHErO YIJIOBOTO 1IBa M NEpPEeHTH K
JBYCTOPOHHEMY;

3aMEHSITh YIJIOBbIE COEIMHEHUS! TaBPOBBIMH, a B MOCIIEIHUX 00ECeunBaTh OTHOLLIEHUE
LIMPUHBI CBECA K TOJILIMHE JIEMEHTOB HE MEHee |;

IPUMEHSTh Pa3/Ie]Kd KPOMOK, O0OECeunBalolne CHUXEHHE 00beMa HaIUIaBJIEHHOTO
MeTala.

14.1.6 CpapHbIe CTHIKOBBIC COCIMHCHHS JIMCTOBBIX JETaJlel, KaK IMPaBWIIO, CICIyeT
IIPOEKTUPOBATh MNPSIMBIMH C IOJHBIM IIPOBAPOM M C IPUMEHEHHEM BBIBOJHBIX IUIAHOK.
B MOHTa)XXHBIX YCIOBHSX JOIYCKA€TCsl OJTHOCTOPOHHSSI CBapKa C MOJBApPKO KOpPHS U cBapka
Ha OCTAIOUIEHCsl CTaNbHON MOIKIIAAKE.

14.1.7 Pa3mepbl CBapHBIX YIJIOBBIX IIBOB WU KOHCTPYKLHS COEIMHEHUS  JOJIKHBI
YJIOBJIETBOPSATDH CIEIYIOIUM TPeOOBAHUSAM:

a) KaTeT YIJaoBoro 1mBa Ki He J0JDKeH mpeBbimarth 1,21, riae t — HauMeHblIas U3 TOJIIUH
CBapHBAaEMBbIX DJIEMEHTOB;

KaTeT IIBa, HAJ0KEHHOTO Ha 3aKPYTJIEHHYIO0 KPOMKY (PaCOHHOTO MpoKaTa TOJIIMHOM {,
KaK MpaBUio, HE T0JKeH npesbimats 0,9t;

0) KareT yrioBoro mBa Ki TODKEH yIOBJIETBOPSITH TPEOOBAHUSAM pacueTa U ObITh, KAk
NpaBUJIO, HE MEHbINE yYKa3aHHOTO B Tabnuie 38; mpu BO3MOXHOCTH obecrieueHus: OobIien
IyOMHBI MpoBapa KaTeT ImBa (0T 5 MM W 0ojiee) B TaBpOBOM JABYCTOPOHHEM, a TaKXKe B
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HaxJICCTOUHOM M YTJIOBOM COCOAMHCHUAX HOIYCKACTCSA IMPUHHUMATh MCHBIIC YKAa3aHHOI'O B
Ta6J'II/II_[e 38, HO He MecHee 4 MM; IIpH 3TOM AJOIOJHHUTCIBHBIM KOHTPOJIEM JOJI2KHO OBITh
YCTAHOBJICHO OTCYTCTBUC HG(I)GKTOB, B TOM YHUCJIC TCXHOJOTMYCCKUX TPCIIUH;

Tabnuma 38
MuHMMAaTBHBIN KaTeT miBa Ky, MM, TIpH TOJIIHHE
BI/IZ[ cocau- BI/IZ[ Hpe[{eﬂ 0oJIee TOJICTOTO U3 CBApMBACMbLIX 3JICMCHTOB t, MM
HEHUs CBapKu TEKy4eCTH CTalH, 4-5 6-10 | 11-16 | 17-22 | 23-32 | 3340 41-80
H/vm?
TaBpoBoe ¢ Pyunas Ho 285 4 4 4 5 5 6 6
JIBYCTOPOH- JTyroBast Cg. 285 no 390 4 5 6 7 8 9 10
HUMH » 390 » 590 5 6 7 8 9 10 12
YIJIOBBIMH ) Ho 285 3 4 4 5 5 6 6
mBaMu ABTOMATH- | ) 965 10390 | 3 4 5 6 7 8 9
yeckas v
Haxunecrou- MeXAHI3H-
HOE U YTJIO- » 390 » 590 4 5 6 7 8 9 10
poBaHHas
BOE
TaBpoBoe ¢ Pyunas 5 6 7 8 9 10 12
OJTHOCTOpPOH- JTyroBast
HUMU yTJI0- | ABTOMATH- Ho 375
BBIMHU Jyeckas u 4 5 6 7 8 9 10
[IBaMH MEXaHU3H-
poBaHHas

[IpumMedanus

1 B KOHCTPYKIMSX W3 CTallk C HpeNesioM TeKydecTu cBbinie 590 H/MM?, a Takke U3 BCEX CTayei Py TOJIIMHE
a5ieMeHTOB Oostee 80 MM MHUHHMAIIBHBIN KaTeT IIBOB CIIEAYeT MPUHUMATH MO CIIENUAIbHBIM TEXHUYECKUM YCIIOBHSM.

2 B KOHCTPYKITHSAX TPYNITEI 4 MHHIMAJIBHBIN KaTeT OAHOCTOPOHHMX YTJIOBBIX IITIBOB CJIEAyeT yMEHbIIATh Ha 1 MM mpu
TOJIIIMHE CBApUBAEMBIX 2JIeMEHTOB 110 40 MM U Ha 2 MM — IIPU TOJIIMHE IEMEHTOB CBbIIIE 40 MM.

B) pacueTHas JJIMHA yrIIOBOTO IIBa A0JDKHA ObITh He MeHee 4Ki 1 He Mmenee 40 mvm;

T') pacueTHas JIMHA (JIAHrOBOTO IIBA JODKHA OBITH He Oomee 85 Py kr, 3a ckroueHHEM
IIBOB, B KOTOPBIX YCHUJIME JEUCTBYET Ha BCEM NPOTSKEHHM IIBA (371eCh Pr — KO3PPUIMEHT,
HPUHUMAaEMBbIi cornacHo Tabnuie 39);

J1) pa3Mep HaxJIECTKHU JIOJDKEH OBbITh HE MEHEee IMATH TOJIUH HamboJiee TOHKOro W3
CBapHBACMBbIX DJIEMEHTOB;

€) COOTHOLIEHHE pa3MEepPOB KATETOB YIJIOBHIX IIBOB CJIEYeT NPUHHUMATh, KaK IPABUIIO,
1:1; mpm pa3HBIX TOJIIMHAX CBAPUBAEMBIX 3JIEMEHTOB JAOINYCKAeTCd NPUHMMATH IIBBI C
HEpaBHBIMU KaTe€TaMU; MPHU 3TOM KaTeThl, IPUMBIKAIOIINE K Oojee TOHKOMY 100 K Oosee
TOJICTOMY 3JIEMEHTY, TOJKHBI YIOBJIETBOPATH TPeOOBAaHUAM COOTBETCTBEHHO 14.1.7,a nubo
14.1.7,6;

K) YIJIOBBIE LIBBI CJIEAYET BBIIOJIHATH C IUIABHBIM MIEPEXO/IOM K OCHOBHOMY METAJULY B
KOHCTPYKIUSX, BO3BOJAMMBIX B pailoHax ¢ pacueTHBIMHU TeMIlepaTypaMu HHke MUHYC 45 °C,
a TaKke B ClyyasX, KOIJa IUIaBHBIM mepexoa oOecreyuBaeT IOBBIIIEHHE pacyeTHOIro
COTPOTUBIICHUS YCTAIIOCTH CBAPHBIX COETUHEHUI.

14.1.8 Jlna yriaoBbIX IIBOB, pa3Mepbl KOTOPHIX YCTaHOBJIEHBI B COOTBETCTBUH C
pacyeToM, IS AJIEMEHTOB M3 CTaJIM C NPEAEIOM TEKy4ecTH A0 285 H/mm? CIEIyeT, Kak
IIPABWJIO, MPUMEHSTDH IEKTPOAHBIE MATEPHAIIbI, YIOBIETBOPSIOLINE YCIOBUAM:

Rwi > Rw; — mpu MexaHW3WPOBAHHOMW CBapKe;

1,1 Rw; £ Ryt £ Ruz B2/ B — ipu pyuHoOii cBapke;

73



CII 16.13330.2011

Tabnuma 39
Bup cBapxu npu tuametpe 3HaueHus K03 PHUITHEHTOB
CBApOYHOM MTPOBOJIOKA INonoxenue msa Koag- B 1 B, IpH HOpPMANBHBIX pEXHUMAaxX CBApKH U
CIINIOINHOTO CCUCHUA (bI/IHI/IGHT KarcTax mBOB, MM
d, mm 38 | 912 [ 1416 cB. 16
ABTOMaTuueckas B nogouky B 1,1 0,7
npud=3-5 B, 1,15 1,0
Huxnee B 11 0,9 0,7
B, 1,15 1,05 1,0
ABTOMaTHYECKAST U B nomouky B 0,9 0,8 0,7
MeXaHU3UPOBaHHAs B, 1,05 1,0
mpud=14-2 Huxnee, By 0,9 0,8 0,7
TOPU30HTAIBHOE, g, 1,05 10
BEPTHKAIBHOE
Pyunas n B nomouxy if 0,7
MEXaHH3UPOBaHHAs Huxnee, B, 1,0
npu d < 1,4 wnn TOPHU30HTAIBHOE,
MOPOIIKOBOH BEPTHKAIBHOE,
MPOBOJIOKOI [IOTOJIOYHOE

JUISL DJIEMEHTOB W3 CTalld C MPENEeNIoOM TEKydecTd CBblie 285 H/mm? JIOTTYCKaeTCsl
NPUMEHSTH 3JICKTPOIHBIC MaTepHAIIbl, YAOBIETBOpstomre yCioBuio Ry, < Ry < Ru; B2 / Br
(Baecy Pr m PB; — xoddduIMeHTHI, 3aBUCAIIME OT TEXHOJIOTHMH CBApKW M KaTeTa IlBa U
omnpenensgeMbie 1o Tabuie 39).

14.1.9 OnHOCTOpPOHHUE YIIIOBBIE BBl B TABPOBBIX COEIMHEHUSAX 3JIEMEHTOB U3 CTaJIU C
npenenoM TekydecTu mo 375 H/MM?, kax MPaBUIIO, CIEAYeT MPUMEHITh B KOHCTPYKIUSX,
AKCIUTyaTUPYEMBIX B HEAarpecCUBHOM WM ciaboarpeccuBHOM cpene (kiaccupukanus 1o
CHulI 2.03.11) B oTaminBaeMbIX MOMEIICHUSX:

JUTSL IPUKPETIICHHSI IPOMEKYTOUHBIX pedep ®KEeCTKOCTH 1 auadparmM — B KOHCTPYKITUSX
BCEX TPYII, KpOME KOHCTPYKIUI TPYIIIBI 1, pacCCUUTHIBAEMBIX HA YCTANOCTD;

JUISI TIOSICHBIX IIIBOB CBApHBIX JIBYTaBPOB — B KOHCTPYKIUAX rpynn 2 U 3 (kpome Oasiok ¢

YCIIOBHOH THOKOCTBIO CTeHKH A, >6,/R /o) mpu Tomuuue creHku ty B KOJOHHAaX M

cToiikax 70 12 MM u B Oankax n0 10 MM, Mpu BBINOJHEHMU IIBOB MEXaHW3UPOBAHHOU
cBapkoii ¢ katerom mBa ki > 0,8ty / B ; mpu 3TOM crenyer yuutbiBath TpeOoBanus 15.3.3 u
15.5.5;

JUISl BCEX KOHCTPYKTUBHBIX 3JIEMEHTOB — B KOHCTPYKIUSAX IPYIIIBI 4.

KareTsl OJHOCTOPOHHMX IIBOB CJelyeT NpPUHUMATh IO pacyeTy, HO HE MeHee
yKa3aHHBIX B Tabnuie 38.

OaHOCTOPOHHME YIJIOBBIE IIBBI HE CJIEAyeT MPUMEHATh B KOHCTPYKIHUSAX 3JaHUM U
COOpY)KEHHH, OTHOCSmUXCcd K | ypOBHIO OTBETCTBEHHOCTH, BO3BOJUMBIX B paloHax ¢
CEIICMHYHOCTBIO 8 OaJUIOB W BBILIE, B paillOHaX C pacyeTHOW TeMIEepaTypoll HUXKE MUHYC
45°C, B KOHCTpYKIMAX rpynn 1, 2, 3 B 31aHMAX ¢ KpaHamu pexxuMoB pabotsl 7K (B mexax
MeTaJTyprudeckux mpousBoAcTB) U 8K, a Takxke B Oankax W puUressx paMHbIX KOHCTPYKIIH,
paccUMThIBa€MBIX COrjlacHO TpeboBanusiM 8.2.3, 8.2.6 u 8.2.7.

14.1.10  IlpepsIBUCTBIE YTJIOBBIE CBapHbIE IIBBI JOMYCKAaeTCs MPUMEHSTh IpU
CTaTUYECKOM  Harpy3ke IpH H30BITOYHON Hecylield CcrnocoOHOCTH HENpPEepHIBHOIO IIBA
MUHUMAJIBHOTO pa3Mepa g COEIUHEHHH B KOHCTPYKUHUSAX Tpymmbl 4, a Takke B
PEKOHCTPYHPYEMBIX KOHCTPYKLIMSX Tpynnbl 3, B pailloHaX, KpOME HMEIOLIMX PacuyeTHYIO

74




CII 16.13330.2011

temneparypy Hwke wMuHyc 45 °C, M DIKCIUIyaTUPYEMBIX B HEArpecCUBHBIX WIH
c1aboarpeccuBHbBIX Cpeiax.

Pa3mepsbl cBapHOTO MIBa JOHKHBI COOTBETCTBOBATH TpeOoBaHusm 14.1.7.

PaccTosnue S Mexay ydacTkamH CBapHbIX HIBOB (pucyHOK 19), kak mpaBmio, He
JIOJDKHO TPEBBIMATh OJHOTO W3 3HaueHui: 200 mm, 12ty B cxatom a3neMeHTte (fmin —
TOJII[MHA CAaMOT0 TOHKOI'O M3 COCAUHSIEMBIX AJIEMEHTOB), 16tmin B pacTSAHYTOM 3JEMEHTE.
B koHCTpYKIMAX rpynisl 4 pacCTosiHUE S AonmyckaeTcst yBenuuuth Ha 50 %.

a) Tl -1

L.| s [ 1. s l..
l_l

0) A 22

§ )

Los [ L) s [L] s —Z—I

a — B HaXJICCTOYHOM COCIUHCHHUH, 6—-B TaBpPOBOM COCANHCHUN

A"

Pucynok 19 — Cxema npepbIBHCTBIX YIJIOBBIX CBAPHBIX IIBOB

[Tpy Hanmo)X€HMM NPEPBIBUCTOTO IIBAa CIEAYET NpPelycMaTpUBaTh IIOB IO KOHIAM
COC/IMHSICMBIX YacTel AJIEMEHTOB; JUTHHA |y 3TOTO 1IBa B JIEMEHTaX COCTABHOTO CEYCHUS U3
IUJIACTHH JOKHA ObITh He meHee 0,75b, rme b — mupuna Gonee y3koil U3 coemUHIEMBIX
IJTACTHH.

14.1.11 VYrnoBble cBapHbIC ILIBBI, PACHOJOXKEHHbIE O MEPUMETPY OTBEPCTUH WU
npopeseil, [JOMyCKaeTcsi MPUMEHSATh B HAXJIECTOYHBIX COEIMHEHUSAX B  Ciydasx,
npenycMorpeHHslx  14.1.10, ans  mepegaud  ycWiIMM B IUIOCKOCTH HaXJIECTKH,
NPEIOTBPALCHUS] TOTEPU YCTOWYMBOCTU DJIEMEHTOB HAXJECTKU WIH KOHCTPYKTHBHBIX
COETMHEHNN DIIEMEHTOB.

14.1.12 TIpoGouHble LIBBI, 3aMOJHSAIONIME HAIUIABICHHBIM METAJIOM BCIO IIJIOLIA]b
KPYTJIBIX WJIM LIEJNEBBIX OTBEPCTUH, TOMYCKAETCs MPUMEHATh B HAXJIECTOYHBIX COEAMHEHUSIX
B ClIy4dasix, npeaycMoTpeHHbIX 14.1.10, Tonbko A7 MpeAoTBpaIleHUs TOTePH YCTOHUYUBOCTH
AIIEMEHTOB HAXJIECTKHU WM I KOHCTPYKTUBHBIX COEAMHEHUIN JIEMEHTOB.

TonmuHa TpoOOYHOrO IMIBA J0JKHA OBITh: HE MEHEe TOJIIMHBI t TPOCBEPICHHOTO WUIIH
MIPOPE3aHHOTO AJIEMEHTa, HO He Oosiee 16 mMm; He MeHee 0,1 nnuHBI Mpope3u a1bo 3HaUEHUI
0,45d wm 0,45b (rne d u b — nuameTp oTBEpCTHA U MIMPUHA TIPOpe3H, paBHbIe d > t +8 MM
ub>t+8wmm).

PaccrosiHne Mexny EeHTpaMH OTBEPCTHM WM ITPOJIOJIBHBIMM OCSIMU IPOPE3EN TOJKHO
ObITh He MeHee 4d wm 4b.

14.1.13 IMpumeHeHNEe KOMOMHUPOBAHHBIX COCTUHEHHM, B KOTOPBIX YaCTh CABUTAOIIETO
YCUJIMSI BOCIIPUHMMAETCS (PUKIMOHHBIM COEAMHEHHEM, a YacTb — CBapHbIMU ILIBaMH,
JIOTTYCKaeTCsl MPHU YCJIOBUHU, YTO CBapKa BBIMOJIHEHA IOCIE 3aTSKKW OOJITOB Ha pacueTHOe
YCHIIUE U C TTOCIIEAYIOMEH UX TOTSHKKON B Clydae He0OXOIUMOCTH.
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Pacnpenenenne ycwnus Mexay GPUKIMOHHBIME UM CBAapHBIMH  COCIUHEHUSMHU
JIOITyCKAeTCsl MPUHHUMATh HMPONOPLHMOHATIBHO MX HECYIIMM cIOCOOHOCTAM. [IpumeHeHue B
KOMOWHUPOBAHHBIX COCJUHEHUSAX OONTOB 0€3 KOHTPOJIUPYEMOTO HATSKCHHS HE
JIOITyCKaeTcsl.

14.1.14 Pacuer cBapHBIX CTBHIKOBBIX COCOUHEHMM IpU AEeWCTBUU oceBOM cuibl N,
IPOXOAALIEH Yepe3 LIEHTP TSHKECTH COeIMHEHMS, CIIEAYET BBINOIHATh 110 GopMyIie

N/ (tly Rayve) <1, (175)
rae t — HauMeHbIas U3 TOJIIMH COEIUHIEMBIX 3JIEMEHTOB;

lw — pacueTHas JUIMHA IIBa, paBHAs MOJIHOW €ro JJIMHE, YMEHBILICHHOM Ha 2t,

WIN TIOJTHOH €ro JJIMHE, €ClIM KOHILbI LIIBa BBIBE/ICHBI 3a IIPEEIIbl CTHIKA.

IIpu pacuere  CBapHBIX CTBIKOBBIX COEJUHEHMM  DJIEMEHTOB M3 CTaIU C
orHomenneM Ry / yy > Ry, skcmryaranys KOTOpBIX BO3MOXKHA W IIOCJTE JOCTHIXKECHHS
METaJIJIOM IIpeJiela TEKY4eCTH, a TAKXKe U3 CTallM ¢ IpeAeaoM Tekydectu Ryn > 440 H/mv® B
dopmyne (175) BMecto Ruy cnexyer npuHUMATh Ry / 4.

PacueT cBapHBIX CTBIKOBBIX COEAMHEHUI BBINOJHATH HE TpeOyeTcs NMpU MPUMEHEHHUH
CBAapOYHBIX MAaTEpUaJIOB COIVIACHO MpWIOKeHHIo [, TOJHOM NpoBape COEOUHSAEMBIX
3JIEMEHTOB M (PU3MUECKOM KOHTPOJIE KauyecTBa COEAMHEHUH MPH pacTsKEHUU.

14.1.15 CpapHble CTHIKOBBIE COCTUHEHMS, BBITOJHEHHbIE 0€3 (PU3MUECKOro KOHTPOJIS
KauecTBa, [IPU OJHOBPEMEHHOM JICHCTBUU B OJJHOM M TOM K€ CEUYEHUH I11BA HOPMAIIBHBIX Gy U
Guwy U KacaTeIbHbIX Tyyy HAIPSDKEHUH CIIELyeT IPoBepsTh 10 Gopmyie (44), npuHuMas B Hel

Ox = Oy, Gy = Gwy, z‘xy = waya Ry = RWy

14.1.16 Pacuer cBapHOro COE€IUMHEHHUS C YIJOBBIMU HIBaMHU IpU AeiicTBuM cuibl N,
IPOXOALIeH Yepe3 HEHTP TSHKECTH COSTUHEHHUs, CIIEAYET BBIMOIHATh Ha cpe3 (YCIOBHBIN) 1O
OJIHOMY U3 JBYX ceueHuil (pucynok 20) no popmynam:

R
pH Bf—wf <1 mo meramty mBa N <1 (176)
B.R,. BfkflewfVc
R
npu Bf—wf >1 mo Merasuly rpaHMIbl CIUIABICHUS N <1, a77)
Bszz szfleszc

rae ly — pacueTHas AyTMHA [IIBOB B CBAPHOM COCMHEHWH, PaBHAs CyMMapHOM JUTHHE BCEX €ro
Y4aCTKOB 32 BBIYETOM I10 1 CM Ha KaKJOM HEMPEPHIBHOM y4acTKe IIIBa;
Bt, Bz — K03 purreHTH, MPUHUMaeMbIe 10 Tabmuie 39.

2
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1-mo METAJLTy 11Ba; 2 — 10 METAJITy I'paHUIbl CIIJIaBJICHUSA

Pucynok 20 — Cxema pacqyeTHBIX ce4eHHIT CBAPHOT0 COETMHEHMSI € YTJIOBBIM IIBOM
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14.1.17 Pacuet cBapHBIX COEIMHEHUN C YTJIOBBIMHU LIBaMH IIPU AEUCTBUM MOMeHTa M
B IUIOCKOCTH, NIEPIIEHAUKYJIAPHOHN MIIOCKOCTH PACIIOJIOKEHUS 1LIBOB, CIIEAYET BBIIOIHITH Ha
cpe3 (YCIIOBHBII) TIO OTHOMY U3 JIBYX cedeHHid (cM. pucyHok 20) o hopmymnam:

10 METaJuly 1IBa
M/ (Wi Rt ye ) < 1; (178)

10 METAJUTy TPAaHHIIbI CIUIABICHUS
M/ (W;Rwzvc) <1, (179)

rae Wi 1 W;— MOMEHTBI CONPOTUBIICHUS PACYETHBIX CEYCHUN CBAPHOTO COCIMHEHUS 110
METaJly IIBa MU 110 METaJUIy TPAHUIIBI CIUTABICHUS COOTBETCTBEHHO.

14.1.18 Pacuer cBapHOr0o COEIMHEHUS C YIJIOBBIMH LIBAaMU IIPU JEHCTBUM MOMEHTa M

B IUIOCKOCTH PACIIOJIOKCHHSI ITUX UIBOB CIIEAYeT BBIIONHATH Ha Cpe3 (YCIOBHBINA) 10

OJIHOMY U3 JBYX ceueHul (cM. pucyHok 20) mo dopmymam:

I10 MeTaJ'IJ'Iy II1Ba
M./x% +y?
Y o<1 (180)
(1 + 14 Ry 7

M0 MCTAJLITY I'paHHUIIbI CIIJIABJICHUSA

2 2
MVXTHy” (181)

(sz+ Izy)szyc -

A€ X U Y — KOOPJAMHATHl TOYKH CBAPHOTO COCAMHEHUS, HanbOojee YyJaJIeHHOW OT IIeHTpa
TsokecTd O pacyeTHOrO CEYSHHUS ITOTO COSTUHEHUS (pUCYHOK 21);
ltx , lyy — MOMEHTBI HHEPLIUU PACYETHOIO CEYEHHUS CBAPHOIO COETMHEHUS 110 METAILTY IIBa
OTHOCHUTEIIbHO €T0 TJIABHBIX OCEH X —X U ) — )y COOTBETCTBEHHO;
I« , lzy—TO ke, MO0 MeTa/uly rpaHUIbl CILUIABICHUS.
Y

———
|
=

Pucynok 21 — PacueTHasi cxeMa CBApPHOTO COeIMHEHHS
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14.1.19 Ilpu pacyere cBapHOr0 COECJUHEHMS C YIVIOBBIMM IIBAMHU HAa OJHOBPEMEHHOE
nercTBre npoaosibHo N u monepeuHoit V cunm u MmomeHTa M (cM. pUCYHOK 21) AOIKHBI
OBITh BBIINOJIHEHbI YCIOBUS

T /(wa 'Y(;) S 1 un /(RWZ 'Yc) S 1, (182)

II€ &t U 7; — HANPSOHKEHUS B TOYKE PACYETHOT'O CEUEHUS CBAPHOIO COCITMHEHUS IO METaJLTy
1IBa ¥ MO METAJUTy TPAHMIIbI CILJIABJICHUSI COOTBETCTBEHHO, OIIPEIEIIsieMbIE 10

dhopmyne
— 2 2

1= J(ty +70) + (1 +70)% (183)
14.1.20 HaxjecTouHble COEIMHEHHUSI DJIEMEHTOB TOJIIMHON 10 4 MM JOMycCKaercs
OCYIIECTBIISITh TOYEYHBIM IIIBOM JYrOBOW CBAapKOl CKBO3HBIM MPOILIABICHUEM; MPH 3TOM

HECYLIYI0 CIIOCOOHOCTh OJHOW TOUYKM CJIEAYyeT IpUHUMAaTh PAaBHON MEHbLIEMY U3 JIBYX
IIPEEIbHBIX 3HAUCHUI:

[pu cpese
Ns = 0,28 d 2 Ryun; (184)
IIpH BBEIPBIBE
Ne=B dtRu, (185)
rac d — AHaMETP TOUCYHOI'O IIBa B INIOCKOCTU COCAUHACMBIX 3JICMCHTOB, HpI/IHI/IMaeMHﬁ 10

I'OCT 14776;
[pU IPUMEHEHHHU criocoba cBapkw, He npexycmorperroro 'OCT 14776, snauenue d
CJIEIyeT COrJIacOBbIBAaTh U IPUHUMATh B YCTAHOBJIEHHOM IOPSJIKE;
S = 1,1 npu cBapke 3JIeMEHTOB PaBHOI TOJIIUHBI,
£ =19 npu cBapke 31€MEHTOB C pa3HbIMM TOJIIMHAMU, OTJIMYAIOIIUMUCA B 2 U Oonee
paza; mpu  MEHbUIEM OTJIMYUU B TOJIIMHAX 3HaueHue [3 cieayer OPUHUMATH 110
MHTEPIOJIALINY;
t — MeHbIIas U3 TOJIIHUH CBAPUBAEMbIX 3JIEMEHTOB.

14.2 BoaroBble coeqMHEHUS

14.2.1 [ns OONTOBBIX COEIUHEHUIN DHJIEMEHTOB CTaJbHBIX KOHCTPYKLUH CleqyeT
IPUMEHSTH OOJITHI COTIACHO MPUIIOKEHHIO [

14.2.2 bontsl cnenyer pa3memiaTh COTJIacHO TpeboBaHUAM TaOnuiel 40, Ipu 3TOM B
CTBIKaX W B y3JIax HAa MHUHUMAJIBHBIX PACCTOSHUAX, @ COCIUHHUTEIbHbIE KOHCTPYKTHUBHBIE
00THI, KaK MMPaBUIJIO, HA MAKCUMAJIbHBIX PACCTOSIHUSIX.

[Tpu mpukpenyieHUH yrojika OJHOW MOJKOW OonTamMH, pa3MellaeMbIMHU B IIAXMaTHOM
Nopsi/IKe, OTBEpCTHE, Haubojee ynajleHHOe OT €ro KOHIA, CleAyeT pa3MellaThb Ha pHUCKE,
Onvkaiimien K 0OyIIKy.

JlomyckaeTcst KpenuTh 371€MEHThI OAHUM OOJITOM.

14.2.3 bBontel K1acca TOYHOCTH A ClieAyeT NMPUMEHATh JUIs COSAUHEHHH, B KOTOPBIX
OTBEpPCTHUSl TMPOCBEpPJEHBbl HAa MPOEKTHBIM JuaMeTp B COOpaHHBIX 3JIEMEHTax, JHOO0 II0
KOHJIYKTOpPaM B OTJEJIbHBIX JIEMEHTaX U AETalsiX, JUO0 MpocBepiieHbl WIN MPOJABICHbI Ha
MEHBIINM AMAMETP B OTIENBHBIX JAETalSAX C MOCIEAYIOLEH paccBEpIOBKOM O MPOEKTHOTO
JMaMeTpa B COOpaHHBIX JIEMEHTAaX.

Bontel kiaccoB TouHOCTH B B MHOTOOONTOBBIX COEMHEHUSX CIEAYET MPUMEHSTH IS
KOHCTPYKIUI U3 CTANIK C IPEAENIOM TeKydecTH 110 375 H/Mm?.

B coeaunenusix, rne 0oaTel paboTarOT NPEUMYIIECTBEHHO Ha pACTSIKEHHE, Kak
NPaBUJIO, CIEIyeT MPUMEHSTH OOJTHI KJIIACCOB TOYHOCTH B MM BBICOKOIIPOUHBIE.
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1424 bontpl, uMmeronye IO JUIMHE HEHAPE3aHHOM YacTH YYacTKU C passIMuHbIMU
JIMAaMETPaMH, HE CIIeTyeT IPUMEHSTh B COEIMHEHUSX, B KOTOPBIX 3TH OOJITHI pabOTarOT Ha CPe3.

14.2.5 Pe3pba Oonra, BOCIPHUHHMMAIOUIETO CIBUTAIONICE YCHUJIHE, B JJIEMEHTaX
CTPYKTYPHBIX ~ KOHCTPYKLHMH,  OHNOp  JIMHUH  DJJEKTponeperaud U OTKPBITHIX
pacIpeneuTeNIbHBIX YCTPOMCTB, @ TaKKe B COCIMHEHHMSX MpPH TONIMHE  HAPY>KHOTO
3JIEMEHTA 10 8 MM JOJDKHA HAaXOAUTHCS BHE MAKETa COCIUHAEMBIX JIEMEHTOB; B OCTAIbHbIX
ciydasix pe3pba OonTa HE MODKHA BXOAWUTH BINIYOb OTBEpCcTHsi Oojiee YeM Ha IOJIOBHHY
TOJILIIMHBI KPAaHEro 3JIEMEHTa CO CTOPOHBI FAKU MJIU CBBIILIE 5 MM.

14.2.6 YcraHOBKY 11aii0 Ha OOJITHI CIIETyeT BBIIOIHSTH coriiacHo TpedoBarwsiM CHulT 3.03.01.

B pacueTHbIX coenumHeHMsX ¢ 0OJTaMHU KJIaccoB TOYHOCTH A u B (3a uckiroueHuem
KPEIUICHUsSI BCIIOMOTATENIbHBIX KOHCTPYKIIMIA) CIEAyeT MpeaycMaTpuBaTh MEphl INPOTUB
CaMOOTBHHYMBAHUSA TaeK (MIOCTAHOBKA MPYKUHHBIX I1ai0, BTOPBIX raek U Ap.).

Taonuma 40
XapaKkTepucTHKa pacCTOSHUS U IpeieNia TEKy4eCTH Paccrosaue npu
COCAMHACMBIX DJICMCHTOB PasMEIICHUN 001ITOB
1 PaccrosiHue Mex/1y HEHTpaMH OTBEPCTUH [U1si OOJITOB B JII000OM
HAarpaBJICHUH:
a) MUHUMAINbHOE:
mpu Ry, < 375 H/mm® 2,5d
npu Ry, >375 H/mm? 3d
0) MaKCUMaJIbHOE B KpalHUX PsAax MPH OTCYTCTBUM 8d mmm 12t

OKaMMJIAIOIMX YTOJIKOB IIPH PACTSKEHUH U CHKATHH
B) MaKCHMAJILHOE B CPEIHHX PAMAX, a TAKKE B KPalHUX
pANax NPy HAJTMYUH OKAHMIISIONIMX yTOIKOB:
IIPY PACTKEHUM 16d wim 24t
IIpY CXKaTUU 12d nin 18t
2 PaccTosiHuE OT IIEHTPa OTBEPCTHUS ISt 6OJITa 10 Kpast 2JIEMEHTA
a) MUHUMaJILHOE BJIOJb YCHIIUS:

npu Ry, < 375 H/mm® 2d
npu Ry, > 375 H/mm® 2,5d

6) TO ke, MoTepeK yCHIIHs:
npU 00pE3HBIX KPOMKax 1,5d
HpU NPOKATHEIX KPOMKAX 1,2d

B) MakCHMAaIllbHOE 4d nmm 8t

I') MUHUMAJILHOE BO (PPUKIIMOHHOM COEIMHEHUH TIPU 1,3d

M060# KPOMKE U JF00OM HAMPABICHUN YCUITHS
3 PaccrostHre MHUHHMAIBHOE MEXTY IEHTPAMH OTBEPCTHH BIOJb u+1,5d

YCHIHS JTs OOJITOB, pPa3MENIaeMbIX B ITAXMATHOM MOPSIIKE
Obosnauenus, npunsmele 8 mabauye 40:

d — mramerp oTBepcTHs /Ui GonTa;

t — TommMHEa HanboJIee TOHKOTO HAPYKHOTO DIIEMEHTA,;

U — pacCTOSIHKE MOTIEPEK YCHITUS MEKTY PSAIAMH OTBEPCTHH.

IIpumeyanus

1 TnameTp oTBEpCTHUil ClieayeT MPUHUMATH: 171 60TOB Kiacca ToyHOCTH A d = dy; 1u1st 60nTOB KIilacca ToyHOCTH B
B KOHCTpyKImsx omop BJI, OPY u KC d =d, + 1 mm, B ocranshbix ciydasx d = dy + (1; 2 unu 3 mm), rae d, — auamerp
6onTa.

2 B 01HOOONTOBBIX COCANHCHHUSIX 3JICMEHTOB PEHICTKH (PAaCKOCOB M PACIIOPOK), KPOME MOCTOSIHHO pabOoTaroIuX Ha
pacTsKeHHue, NP TONLIMHE JIEMEHTOB 10 6 MM U3 CTalId ¢ MpenesoM TekydecTd 1o 375 H/mm? paccTosiHue OT Kpas
JNIEMEHTa JI0 LEHTpa OTBEPCTHs BJOJNb YCHIIHs JOMyckaercs mpuHuMarh 1,35d (6e3 momycka MpH HM3rOTOBICHHH
3JIEMEHTOB B CTOPOHY YMEHBIIEHHS, O YEM JOIDKHO OBITh YKa3aHO B IIPOCKTE).

3 Ilpu pasmemeHnu OONTOB B IIAXMAaTHOM IOpSAAKE Ha PACCTOSHHWM, HE MEHEe yKa3aHHOTO B 103. 3, CedeHHe
3NIeMeHTa A, CIeAyeT ONPEeNsTh C YI€TOM OCIabIeHHs ero OTBEPCTHUSIMH, PACIIONOKEHHBIMA B OJJHOM CEUEHHH TOTIEPEK
ycwuius (He 10 3Hur3ary).
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14.2.7 Ha CKOLIEHHBIX TOBEPXHOCTAX COCOUMHSIEMBIX JETalled M JJIEMEHTOB
(BHYTpEHHHME TpaHU IOJOK JBYTaBPOB M WIBEIJIEPOB) IO TOJOBKM OOJTOB MM TalKu
CJIeZlyeT YCTaHABJIMBATH KOCHIEC IAHOBI.

14.2.8 [luamerp oTBepcTusi Uil OONTOB B  3JEMEHTAaX M3 IMpoKaTa JOJKEH
cootBercTBOBaTh 'OCT 24839 u npumeuanuto 1 tabmuist 40.

14.2.9 PacuetrHOoe ycmiHwe, KOTOpPO€ MOXET OBITh BOCIPHUHATO OJHHM OOJTOM, B
3aBHCHUMOCTH OT BHJIa HAIIPSDKEHHOT'O COCTOSIHUS CIIEYET ONPENeNATh o (opMysam:

TIpH cpese

Nbs = Rbs Ab Ns Vb Ve ; (186)
TIPU CMATHH

Npp = Rpp db Ztyp ve; (187)
IPU PACTSHKEHUU

Npt = Rot Abn e (188)

rae  Rps, Rpy , Rt — pacdyerHble conpoTUBIeHUs OAHOOOITOBBIX COEIUHEHN];
Ap 1 Apn — TUIOIIAAN CEUEHUN CTEpKHs 001Ta OPYTTO M Pe3b00BOIl YaCTU HETTO
COOTBETCTBEHHO, IPHHUMaeMbIe coriacHo Tadnuie ['.9 npunoxenus I

Ns— YUCIIO PACYCTHBIX CPE30B OAHOTO 0ONTA;

dp — Hapy)XHBIN TUAMETP CTEPXKHS O0JITa;

2t — HaMMEHbIIAsk CyMMapHasl TOJIINHA COSIUHSIEMBIX 3JIEMEHTOB,
CMHUHACMBIX B OJJHOM HAarpaBJICHUH;

Yc — KO3 ULIMEHT ycIoBUl paboThl, onpenesieMblil o Tadbnuie 1;

Yb — KOOPPUITUESHT YCIOBUH paOOTHI 0OJITOBOTO COSTUHEHUS, ONIPEACIIAEMBbIN
no Ttabnuue 41 u npuHumMaemsliii He Ooiee 1,0.

14.2.10 Ilpwm neiictBuu Ha 601TOBOE coennHeHne cuiibl N, TPOXOJsIIel Yepe3 LEeHTP
TSOKECTH COCIUHEHUS, PACIpeIeTeHUEe dTOW CHIIBI MEXKIy OOJTaMH ClIeIyeT MPUHUMATh
paBHOMEpHBIM. B 3TOM ciyyae KOIMYECTBO OOJTOB B COCAUHEHUH CIIEAYET ONpPEAesaTh MO
dbopmyie

N > N/ Np,min , (189)

rae Np,min — HauMeHbmee u3 3Ha4eHUI Nps mmn Ny, 1160 3Ha4eHne Npi, BEIYMCIEHHOE
coryacHo TpeOoBaHusM 14.2.9.

B caywasx korma B CThIKe paccrosHue | Mexay KpalHUMH OoiTaMH  BIOJb
CIBUTAOLIEro ycuius npesbimaer 16d, 3HaueHue N B Gopmyre (189) crneqyer yBenmuunBaTh
nyTeM genenus Ha kodpduuuent f =1 — 0,005(1 / d — 16), npuHUMaeMblii paBHBIM HE MEHEE
0,75. Dto TpebGoBaHHMEe HE paACHpPOCTpaHSIETCS TMPU JEUCTBUH YCWIWS IO BCEH JIMHE
COeMHEHUS (HapuMep, B TIOSICHOM COSAMHEHUH OaJIKH).

14.2.11 Ilpu neiictBuun Ha OONTOBOE COCIMHEHHE MOMEHTA, BBI3BIBAIOIIETO CIABUT
COCMHSEMBIX DJJIEMEHTOB,  paclpelelieHne YCWIMKA Ha OONTHI ClieqyeT NPUHUMATh
MIPOTIOPIIMOHAIIBHO PACCTOSIHUSIM OT IIEHTpPa TSKECTH COCAMHEHHS 0 PacCMaTPHUBAEMOTO
OonTa.

VYcunue B Hanbosee HarpyeHHOM 005Te Npmax HE JOJKHO MPEBBINIATh MEHBIIIETO U3
3HaueHul Nps uau  Np,, BBIYMCIEHHBIX COrIacHo TpeboBanusM 14.2.9.

14.2.12 Tlpm omHOBpEMEHHOM JIEWCTBHH Ha OOJTOBOE COCIUHEHHE CHJIBI U MOMEHTA,
JNEHCTBYIONIUX B OJHOMN MJIOCKOCTH M BBI3BIBAIOIINX CABUT COCTUHSEMBIX dJIEMEHTOB, OOITHI
clemyeT TPOBEPSITh HA paBHOACHCTByOIIee ycwine (B HamboJjiee HarpyXeHHOM OonTe,
KOTOpPOE HE JIOJUKHO NPEBBINIATh MeHbIIEro M3 3HaueHMH Nps mmm Np,, BBIUMCIEHHBIX
coryacHo TpeboBanusiv 14.2.9).
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Tabnauma 41
XapakTepucTuKa IIpenen

; oo Ry

0JITOBOTO HATPSIKEHHOTO ' ko3¢ punreHTa

COC/IMHEHUSI COEJINHSIEMBIX

COCTOSIHUSI %
3JIEMEHTOB,
H/mmv?
OnnoOoONTOBOE, Cpes — — 1,0
60iT KJIACCOB o 285 0,4a/d +0,2
ToyHocTd A, B a/d-0,7
WIIN BBICOKOIIPOY- Cmsarue Cg. 285 15< ald <2; 0.5a/d
i 135< ald<15 '
HBIN o 375
0,67a/d - 0,25
Cs. 375 ald > 25 1,0
MHoro6onToBoe, Cpes - 10
GOJITHI KJ1acca o 285 0,4a/d + 0,2
TOYHOCTH A 15< a/d <2 0,4s/d
c Cs. 285 2<s/d <25 0,5a/d
MATHE 50 375 0,5s/d — 0,25
Cs. 375 a/d =225 1,0
s/d >3 1,0

Obosnauenus, npunsamole 6 mabauye 41:

@ — pacCTOSHUE BJIOJIb YCHIIMSI OT Kpast SJIEMEHTA JIO IIeHTpa OJIMKalIlero OTBEPCTHS;

S — paccTOsIHUE BJOJIb YCHUIIUSI MEK/TY [IEHTPAMH OTBEPCTHI;

d — nquametp otBepcTHs ISt GOIITA.

[IpuM evanus:

1 Jlnst pacyera MHOTOOOJTOBOTO COEAMHEHHs HA CPE3 M CMATHE MPU  OoOJiTax Kjacca TOYHOCTH B, a Takke npu
BBICOKONPOYHEIX 0OonTax 0€3 pPeryiMpyeMoro  HaTsDKEHHs INPM BCEX 3HAUEGHMAX Ipenena TeKydectd Ry, cramm
COCIIMHAEMBIX 3JICMEHTOB 3HaueHHs K03 duIenTa v, cienyer yMHOXaTh Ha 0,9.

2 Jlns pacuera MHOrOGOJITOBOIO COEIAWHEHHMsS Ha CMATHE CJEAyeT NPUHUMATh 3HAYEHHE Y,, MEHBINEE U3
BBIYHCIICHHBIX TIPH TIPUHATHIX 3HaYeHusx d, a, S.

142.13  Ilpu OJHOBpEMEHHOM JAEWUCTBUM Ha OOJTOBOE COEAMHEHHE YCHIIHA,
BBI3BIBAIOIINX CpE3 M pacTsHKEHHWE OOJTOB, HamOoJiee HaIpsSHKEHHBINM OONT, HapsALy C
npoBepkoit no gopmye (188), cnexyer mpoBepaTs 1o popmysie

VNG NG P+ (N /NG P <1 (190)

rae Ns u Nt — ycwnus, 1eiicTByromue Ha 00JIT, CPE3bIBAIOIIEE U PACTITHBAIOIIEE
COOTBETCTBEHHO;
Nbs, Npt — pacdeTHble ycuims, ompejelisieMble corjacHo TpeboBanmsM 14.2.9.

14.2.14 B xpemueHUsX OJHOTO dJJEMEHTa K JIPYroMy uepe3 MPOKIAJIKH WM WHBIC
MIPOMEKYTOUHBIE AJIEMEHTHI, @ TAK)KE B AJIEMEHTaX C OJHOCTOPOHHEHW HAKJIAAKON KOJUYECTBO
OOJTOB O CPABHEHUIO C pacyeToOM clieAyeT yBenudyuBaTh Ha 10 %.

[Ipn KperuieHWsIX BBICTYMAMOIMIMX TOJIOK YrOJIKOB WJIM IIBEUIEPOB C TOMOIIBIO
KOPOTBIIIEH KOJTHMYECTBO OOITOB, MPUKPETLISIONIUX KOPOTHIII K ATOU TMOJIKE, 0 CPABHEHHIO C
pe3ynbTaTOM pacyeTa clieyeT yBennuuBath Ha 50 %.

14.2.15 ®ynnameHTHbIE (aHKEPHBIE) OOJITHI CIIEAYET MPOBEPSTH COTIACHO TPEOOBAHUAM
CHulI 2.09.03.
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14.3 ®puknnoHHble coeauHeHuss (Ha OoJuTax
¢ KOHTPOJHMPYEMbIM HATSIKEHHEM)

14.3.1 OpuKIHUOHHBIE COCTUHEHHUS, B KOTOPBIX YCHJIHMS TEPENaroTCs 4epe3 TPEHHE,
BO3HUKAIOIIIEE 10 COMPUKACAIOIIUMCS TOBEPXHOCTSIM COCIUHSIEMBIX 3JIEMEHTOB BCIICJICTBUE
HATSDKEHUS BBICOKOIIPOYHBIX OOJITOB, CIEAYET IPUMEHSTh:

B KOHCTPYKIHMAX U3 CTald C NpenesoM TeKydecTH cBbime 375 H/mmv? 51
HEIOCPEICTBEHHO BOCITPUHUMAIOIINX TOJIBH)KHBIC, BUOPAIIMOHHBIC U IPYTUe JUHAMUYECKHE
HaATrpy3KU;

B MHOTOOOJITOBBIX COCIWHEHUSIX, K KOTOPBIM TMPEABSIBISIOTCS IOBBIIICHHBIE
TpeOOBaHUS B OTHOIIICHUU OTPAaHUYCHUS 1e(DOPMATUBHOCTH.

14.3.2 Bo (GpUKUMOHHBIX COCAMHEHMSIX CIEAYyeT MPUMEHATh OOJIThI, Taliku U IIaHObI
coriacHo TpeboBaHusM 5.6.

Bontel cneayet pa3memniats coracHo TpedoBanusaM Tadbnuibl 40.

14.3.3 PacuerHoe ycwine, KOTOPOE MOXKET OBITh BOCHPUHSITO KaXJIOW IUIOCKOCTHIO
TPEHHs 3JIEMEHTOB, CTSHYTBIX OJHUM BBICOKOIPOYHBIM OONTOM, CIEAYET OINpPEAesTh IO
dbopmyie

Qbh = Roh Aon 1t / yh (191)

rae Rpn — pacueTHOE COMPOTHUBIICHUE PACTHIKEHUIO BEICOKOIIPOYHOTO 0OJITA, ONpEeAesieMoe
coracHo TpeboBaHusM 6.7
Apn — TUIOmIANL ceueHUss Oonra Mo pe3pde, MpuHHMMaemas coriacHo Tabmune 1.9
npuinoxenus I

W — KO3 UIUEHT TPeHHsI, IPUHUMAaeMBbIil 1o Tabmure 42,

Yh — KO3 PUIHMEHT, IPUHUMAEMBIH 1o Tabmure 42.

14.3.4 Tlpu pneiictBuu Ha (GPUKIMOHHOE cOoeMUHEHHE CWIIbI N, BBI3BIBAIOIICH CHBUT
COEMHSAEMBIX 3JIEMEHTOB U MPOXOAALIECH Yepe3 LEHTP TAKECTH COSIUHEHMs, paclpeeeHue
ATOM CHIIBI MEXIY OONTaMHM CIIEAyeT MPUHIUMATh PAaBHOMEPHBIM. B 3TOM cilydae KOJIM4YecTBO
00JITOB B COETMHEHUH CIIEAYET ONpeAeATh 10 (popmyine

n>N/ (Qbh K Yb yc), (192)

rie Qpn — pacdeTHOe ycuire, onpezaensseMoe mo gopmyie (191);
K — KOJIMYECTBO MJIOCKOCTEN TPEHHs COeTUHIEMbIX JIEMEHTOB;
Yc — Ko puureHT ycnoBuil paboThl, HpUHUMAEMBbIN 10 Tabnuie 1,
Yb — KO3 GUIMEHT YCIOBHI paboThl PPUKIIMOHHOTO COSAMHEHUS, 3aBUCSAIINNA OT
Kolr4yecTBa N OOJTOB, HEOOXOJUMBIX JJISi BOCIIPUATHUS PACU€THOTO YCHIIUS, U
MIPUHUMAECMBI PaBHBIM:

0,8 mpun<5;
0,9 mpu5<n<10;
1,0 mpu n > 10.

14.3.5 Tlpu neiictBun Ha GPUKIMOHHOE COCTUHEHHE MOMEHTA MJIM CHUJIbl © MOMEHTA,
BBI3BIBAIONINX CJIBHI COCNUHSIEMBIX 3JEMEHTOB, PAaCHpeelieHHe YCHIHH MeXIy OonTamu
cliefyeT MPUHUMATh coriacHo ykazanusm 14.2.11 u 14.2.12.
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Tabnuma 42
Koadduiment y, npu KOHTpoJIe HATSDKEHUS
GOJITOB 10 MOMEHTY 3aKPYYHMBAHUsS TP Pa3HOCTH HOMHHATBHBIX
Crnioco6 o6padotku (ounctku) | Koaddumument JINaAMETPOB OTBEPCTHHA U OOJTOB
COEIMHSIEMBIX TIOBEPXHOCTEH TPEHUs | 5, MM, TIpU Harpyske
JMHAMU4YecKoi 6= 3 — 6; JUHAMHYecKon 6= 1;
cratndeckodl d=5-6 craTuieckoit 0=1-4
1 IpoGemeTHBIH WiH 0,58 1,35 1,12
IpoOecTpyHHBIN IBYX
oBepXHOCTEH 6e3
KOHCepBaluu
2 TazormraMeHHBIH IBYX 0,42 1,35 1,12
MIOBEpXHOCTEH 0e3
KOHCepBaIuu
3 CranbHBIMM IETKAMU 0,35 1,35 1,17
JIBYX TIOBEpXHOCTEH 0e3
KOHCEpBaIK1
4 be3 00paboTKH 0,25 1,70 1,30
Ipumeuanue — Ilpu KoHTpone HaTsDKeHHs OONTOB 1O YIrAy TMOBOPOTa TalKW 3HAYCHUS Y

cienyer ymMHoxaTh Ha (,9.

14.3.6 Ilpu nelicTBuM Ha (PPUKLMOHHOE COETUHEHHE MOMUMO CHIbl N, BbI3bIBatoOIIEH
C/IBUT' COEIMHSAEMBIX 3JIEMEHTOB, CUibl F, BBI3bIBaIOIIEH pacTsHDKEHUE B 00JTax, 3HAYCHHE
Kod(duIMeHTa yp, ONnpeaensseMoe corjacHo TpebOoaHusM 14.3.4, criemyer yMHOXKATh Ha
k03 durment (1 — N; / Pp), rae Ny— pacrsarusatoinee ycusine, puxosineecs Ha OnuH 00T,
Py — ycunue HatspkeHus 601Ta, IPUHUMAaeMOe PaBHBIM Py = Rpn Apy, -

1437 Jluamerp Oonta BO (PPUKIMOHHOM COEIWHEHUU CIEAYyeT MNPUHUMATh MpU
yenoBun yt <4dp, rae Yt — cymmapHas TOJIIMHA COSAUHIEMBIX 3JIEMEHTOB, CMHHACMbIX B
OJTHOM HarpasJyieHuH, Oy — quamerp Gosnra.

Bo QpuKIMOHHBIX cCOeIMHEHHSX C OOJBIINM KOJINYECTBOM OOJITOB UX AUAMETP CIEAYET
Ha3HayaTh BO3MOXHO OOJIBIINM.

14.3.8 B mpoekTe MOMKHBI OBITH YKa3aHbl MapKd CTAIM U MEXaHWYECKHE CBOWCTBA
00nTOB, Taek M Wal0 W CTaHAApTHl, [0 KOTOPHIM OHM JOJKHBI HMOCTaBIATHCS, CIOCOO
00pabOTKM COETUHIEMBbIX MOBEPXHOCTEH, oceBoe ycuiue Pp, NPUHUMAEMOE COIJIACHO
14.3.6.

14.3.9 Tlpu npoeKkTHpOBaHUHU (DPUKIMOHHBIX COEIMHEHUH cielyeT oOecreunBaTh
BO3MOXXHOCTh CBOOOJHOTO JIOCTYIIA JJISi YCTAaHOBKH OOJTOB, IUIOTHOTO CTSTUBAaHUS ITaKeTa
0oTaMu U 3aKpY4YMBaHUS TAa€K C MPUMEHEHHEM JTMHAMOMETPUYECKUX KIH0Yel, railkoBepToB
u JIp.

14.3.10 Jlns Beicokonpounbix 6onroB o ['OCT P 52644 ¢ yBenmMyeHHBIMH — pa3sMepamu
TOJIOBOK U TaeK W MpU Pa3HOCTH HOMHHAIBHBIX JUAMETPOB OTBEpPCTUs U Ooirra He Ooree 3 MM, a B
KOHCTPYKIMSX H3 CTAIM C BPEMEHHBIM CONPOTHBICHHEM He Hivke 440 Hamm? — He Gomee 4 MM
JIOTTYCKaeTCsl yCTAaHOBKA OJTHOM 11aii0bI Mo raiky.

14.3.11 Pacder Ha MPOYHOCTH COEAMHSAEMBIX JIEMEHTOB, OCIA0JIEHHBIX OTBEPCTUSMHU
BO ()pUKIIMOHHOM COEIMHEHUH, CIIEIYET BHIMONHATE C YY€TOM TOTO, YTO TIOJIOBHHA YCHIIHS,
NPUXOJSIIErocss Ha Kaxaplid OonT, mepegaHa cuiaMud TpeHusa. I[Ipy 3TOM TpOBEpKy
OCla0JIeHHBIX CEUEHHWH CJEIyeT BBHIMONHATh: TpPH IOJBWKHBIX, BHOPAIMOHHBIX W
JpYruX TUHAMUYECKUX Harpy3kax — IO IUIOIIAJM CEeYeHHs HEeTTO Ap; NpPU CTaTUYECKUX
Harpy3kax — II0 TuIoImaan cedeHus opyrro A (npu A, > 0,854) mubo mo ycrmoBHOH TUTOIAAN
Aer = 1,18 Ay (pu A, < 0,854).
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14.4 Tlosicuble cOeIMHEHHUS B COCTABHBIX 0aJIKaX

14.4.1 Caapsble U (PUKIMOHHBIE TOSCHBIC COCIMHEHHS COCTAaBHOW JBYTaBPOBOM
0anKu creyeT pacCUUTHIBaTh 1O (hopMmynaM TabauIs! 43.

[Ipy OTCyTCTBHMM TMONMEpPEUHBIX pedep KECTKOCTU i Mepeladdl HeMOABUKHBIX
COCpEOTOUEHHBIX HArpy30K, IPUJIOKEHHBIX K BEPXHEMY IOSCY, a TAKXKE€ IPH IPUIIOKEHUU
HEMOJIBYKHOM COCPEIOTOYCHHONW HArpy3KH K HIDKHEMY MOSCY HE3aBHCHUMO OT HAIUYUs
pebep KECTKOCTH B MeCTaxX MPUIIOKEHUS HArpy3kd  IOSICHbIE COEIMHEHUS CIEAYeT
paccUMTHIBATh KaK JJIsl IOJIBUYKHOM HArpy3KHU.

CBapHBIe IIBBI, BBIIIOJIHCHHBIC C ITPOBAPOM Ha BCIO TOJIIUMHY CTCHKH, CIICAYCT CHUTATh
PaBHOIIPOYHBIMU CO CTEHKOM.

Taonuma 43
iI(;paKTep TTosicHbIE COSMHCHIA DopMmyIbl 21 pacyera MOACHBIX
PY3KH COCIMHECHUH B COCTABHBIX Oallkax
CrapHsbie TI(n Bk Rusye) <1 (193)
T/(nB kR ) <1 (194)
Henonsuxnas DpUKIHOHHBIE Ts/(Qury)<1 (195)

CaapHbIe (IBYCTOPOHHHE IIIBEI)

— < (196)
[oxBuxHAs 20 KR 7.
NTZ2+V?2
S Y | (197)
zﬂz kf sz Ve
@O pPHKIHOHHBIE S m
A R S | (198)

Qthyc

Obosnauenus, npunsimole 6 madauye 43:
T = QS /| — caBuraromiee Mosic ycuine Ha eJUHUILY JJIMHBI, BBI3IBAEMOE MOMepedHoi cuoir Q
(3meck S — craTU4ecKuit MOMEHT OPYTTO Mmosica OAIKM OTHOCHTEIFHO IIEHTPAIBHOM OCH);
N — KOJIMYECTBO YIJIOBBIX IIBOB: TIPH JIBYCTOPOHHUX IIBaX N =2, IPH OTHOCTOPOHHHX N = 1;
Qph, k¥ — BEIMIHHBL, onpenensiemMbie cornacao 14.3.3, 14.3.4;
V = yyyuFulles — naBnerue ot cocpeqoToueHHOro rpy3a F, Ha equHHIly [UTHHBL, OIpeaesieMoe ¢ y4eToM TpeboBaHumit
8.2.2 1 8.3.3 (u1s1 HEMOABMXKHBIX IPY30B Vi = 1);

% M % — KOd(hUIMEHTH! HA/IS)KHOCTH 10 Harpy3ske, npuHuMaeMsle o CIT 20.13330;
S — IIar MOsICHBIX OOJITOB;
o — K03 PUIHEHT, TPUHHUMAEMBIi paBHBIM: O = 0,4 MU Harpy3Ke M0 BEPXHEMY IMOSACY OAIKH, K KOTOPOMY

IPUCTpOTaHa CTeHKa, U o = 1,0 mpu OTCYTCTBUM HPUCTPOKKU CTEHKU WM IIPU HArpy3Ke MO HIDKHEMY
TosCy.

1442 B 6ankax ¢ (PUKIHMOHHBIMU TOSCHBIMHA COEIUHEHUSMH C MHOTOJIHCTOBBIMU
MOSICHBIMU MMaKeTaMU MPUKPEIJIEHUE KaXKI0T0 U3 JIUCTOB 32 MECTOM CBOETO TEOPETHUECKOTO
0o0pbIBa ClIEyeT PACCUMUTHIBATh HA TOJOBUHY YCHIHS, KOTOPOE MOXET OBITh BOCIPHUHSATO
ceyeHueM jucta. lIpukpersieHuMe KaXKI0ro JUCTa HA YYacTKE MEXAY JAeUCTBUTEIbHBIM

MECTOM €ro oOphIBa MU MECTOM OOpbIBa MPEIBIIYIIEro JHCTa CIeNyeT pacCUUThIBATh Ha
MOJTHOE YCHJIHE, KOTOPOE MOKET OBITh BOCIIPHHSTO CEUEHUEM JIHCTA.
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15 lonosHnTe/IbHBIEC TPEOOBAHHUS 110 NPOEKTHPOBAHHIO HEKOTOPBIX
BU/J0B 31aHHMH, COOPYKEHUH M KOHCTPYKIMH

15.1 PaccTrosiHus Mexkay TeMIepaTypHbIMHU IIBAMH

Paccrostaust | Mexay TemmepaTypHbIMH IIBaMH CTaJbHBIX KapKacOB OJHOATaXKHBIX
3MQHUA ¥ COOPYXKCHHUI HE JIOJDKHBI ITPEBBIIATh HAUOONIBIINX 3HAYCHU |, TPUHUMAEMBIX 110
Tabimue 44.

[Tpu npeBbiienun 6osiee yeM Ha 5 % yKa3aHHBIX B Tabmuie 44 pacCcTOSIHMIA, a TaKKe
IpU YBEIMYEHUH >KECTKOCTH KapKaca CTeHaMM WIM APYrMMHM KOHCTPYKLHSMHU B pacyere
CJIeZlyeT YYUTHIBAaTh KIIMMAaTHYECKHE TeMIIepaTypHbIe BO3ACUCTBU, HEYIpyrue aedopmManuu
KOHCTPYKLUH U OJIATJIMBOCTh Y3JIOB.

Taonunma 44

HawuGounsmee paccrostaue |, m,
XapakTepucTika IIpU pacueTHON TemIeparype
Bo31yxa, °C, (cm. 4.2.3)
31aHUS U HaTpaBlICHUS t>-45 t<-45
COOpYKEHHs
OrarumBaeMoe MEXITY BIIOJIb OJIOKa (TI0 JTHHE 230 160
3/1aHNe TEMIEPaTypHBIMA | 3JaHHS)
[IBaMU o mmpuHe O10Ka 150 110
OT TEMIIepPaTypHOTO IIBa WM TOpIa 3AaHUS JI0 90 60
ocH OIKaime BepTUKAIFHON CBSI3H
Heorammsaemoe MEXTY BJIIOJIb OJI0Ka (TI0 JTHHE 200 140
3MaHWE U TOPSYUH | TeMIEpaTypHbIMU | 3JIaHHMs)
ex HIBaMH 10 MHUpHHE OJIoKa 120 90
OT TEeMIIepaTypHOTO IIBa MM TOpIa 3AaHUS 10 75 50
ocHu OJKaiiei BepTUKaIbHON CBSI3U
OtkpbITas MEX/1y TeMIIepaTypHBIMH ILIBAMH 130 100
3cTaKaja BJIOJIb OJIOKa
OT TEMIEPaTypHOro HIBa WM TOPLA 3AaHUs 0 50 40
ocH OKaiei BepTUKAIbHON CBSI3H

IIpumMedanue— [Ipu HAMMIUK MEXKIY TEMIEPATyPHBIMHU IIBAMHU 31aHUS WIIH COOPYKEHHUS JIBYX BEPTHKAIBHBIX
CBsI3€il paccTOsIHIE MEXy HMOCIEIHUMHI B OCSAX HE JOJDKHO HPEeBbIATh: 11 3aaHnit 40 — 50 M M U1 OTKPBITHIX 3CTaKaj
25 — 30 M, mpu 3TOM JUISA 3[@aHWI M COOPYXKEHHH, BO3BOJMMBIX MPH pacueTHHIX Temmneparypax t < —45 °C, noJKHbI
MIPUHAMATHCSI MEHBIINE U3 YKa3aHHBIX PACCTOSHHI.

15.2 ®epmMbl M CTPYKTYpPHbIE NJHUTHI MOKPBITHH

15.2.1 Ocu crepxHel pepM U CTPYKTYp IOJKHBI ObITh, KaK MPaBHIIO, EHTPUPOBAHBI
BO Bcex y3iax. LleHTpupoBaHue cTep)KHEH cienyeT MpOU3BOAUTH B CBapHBIX ¢epmax Mo
LEHTPaM TSHKECTH CeUYEHUH (C OKPYIJICHHEM JI0 5 MM), a B OOJITOBBIX — [0 PUCKaM yTOJIKOB,
OnrKauM K 0OYIIKY.

CwMmerienue oceil mosicoB hepM MpHU U3MEHEHUH CEYCHMH JOMYCKAeTCs HE YUUTHIBATH,
€CJIM OHO He TpeBbImaeT 1,5 % BBICOTHI TTOsICA MEHBIIIETO CEYCHHUS.

[lpy HanmMYMM SKCHEHTPUCUTETOB B y3JIaX 3JEMEHTHl (epM U CTPYKTYp CleayeT
PacCUUTHIBATH C YYETOM COOTBETCTBYIOIINX M3rMOAIONINX MOMEHTOB.
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[lpu mpunoXeHUH HArpy3o0K BHE Y3J0B (epM Mosica JOJDKHBI ObITh pacCYMTaHbl Ha
COBMECTHOE JIEHCTBHE POAOJIbHBIX YCHIIMH M N3TMOAIOIIMX MOMEHTOB.

15.2.2 Ilpu pacuere mMmIOCKUX (EepM COCAMHEHHUS DOJIEMEHTOB B Yy3ilax Qepm
JIOITyCKAETCs IPUHUMATh [IAPHUPHBIMHU:

IIPU CEYEHMSIX HIEMEHTOB U3 YIOJIKOB WJIN TaBPOB;

pU ABYTaBpOBbIX, H-00pa3HbIX U TpyOUaThIX CEUEHUSX IEMEHTOB, KOTa OTHOILEHHE
BBICOTBHI ceueHuss h Kk jummHe snementa | Mexny y3namu He mpesbimaet: 1/15 — mis
KOHCTPYKLIUH, KCITyaTUPYEMBIX B pallOHaX C pacyeTHBIMHU TEMIIEpaTypaMH HUXKE MUHYC
45 °C; 1/10 — nys KOHCTPYKLMH, SKCIUTYaTUPYEMBIX B OCTAIBHBIX pallOHAX.

[Ipn npeBblmeHUH yKa3zaHHBIX oTHOweHWH h/l ciexyer yduThIBaTh JOMOTHHUTEIbHBIC
M3ru0AarIIMe MOMEHTHI B 3JIEMEHTAX OT KECTKOCTHU Y3JIOB.

15.2.3 PaccrosiHue MeX Ay KpasMH 3JIEMEHTOB PEIIETKU U 10sica B y3JIaX CBapHBIX GepM
¢ (hacoHkaMu cieayeT npuHUMaTh He MeHee a = (6t — 20) MM, HO He 6osee 80 MM (31ech t —
TONIIHUHA (PACOHKH, MM).

Mexay TopuamMi CTBIKYEMBIX JJIEMEHTOB IOSICOB ()epM, MEePEKPHIBAEMBIX HAKJIAIKAMHU,
clleZlyeT OCTaBIATh 3a30p He MeHee 50 MM.

@aHroBBIE CBAapHBIC IIBBI, IPUKPEIUIAIONINE 3JIEMEHTHI peImeTku pepm K ¢acoHKam,
clleZlyeT BBIBOJUTH Ha TOPELl JIEMEHTa Ha JUIMHY He MeHee 20 MM.

1524 B y3max ¢epM ¢ mosicaMu U3 TaBPOB, JABYTaBPOB M OJUHOYHBIX YTOJIKOB
KpemieHus: (JaCOHOK K IOJIKaM IOSICOB BCTBHIK CIIEQYeT OCYIIECTBIATH C IMPOBApOM Ha BCIO
TONMIUHY (aCOHKH. B KOHCTPYKIMSIX TPyHIbl 1, a TakkKe IKCIUTyaTUPYEMBIX B paiiOHaxX MpH
pacyeTHbIX TeMiepaTypax Huxke MuHyc 45 °C  mpuMbIKaHHE Y3J0BBIX (PAaCOHOK K IosicaMm
CIIe/IyeT BBINIOJIHATH coracHo mnpuiokenuo K (tadmuma K. 1, mo3unus 7).

15.2.5 Tlpu pacuere y310B (epM CO CTEP)KHSAMHU TPyOUaTOro U JIBYyTaBPOBOT'O CEUEHUS
Y TPUKPETUICHUEM JJIEMEHTOB PEIIETKH HETMOCPEJACTBEHHO K Mmoscy (0e3 (hacoHOK) clemayer
IPOBEPATH HECYIYIO CIOCOOHOCTB!

CTEHKM TOsca IpU MECTHOM  u3rube (MpoJaBIMBaHUU) B MECTax IPUMBIKaAHUS
3JIEMEHTOB PEIIETKHU (U1 KPYIJIBIX U MPSIMOYTOJIbHBIX TPYO);

OOKOBOM CTEHKM IOsica B MECTE€ INPUMBIKAHUS CXKATOrO 3JIEMEHTa PEeIIeTKH (JUIs
IpSMOYTOJIbHBIX TPYO);

MOJIOK T0sica Ha OTrHO (711 ABYTaBPOBOI'O CEUECHMUS);

CTEHKH Iosica (JUIst JBYTaBPOBOT'O CEUYEHUS);

AJIEMEHTOB PELIETKH B CEYEHUH, IPUMBIKAIOIIEM K IOSICY;

CBapHBIX IIBOB, IPUKPEIUISIOIINX 3JIEMEHTBI PEILIETKH K MOSCY.

YKa3zaHHbIEC IPOBEPKU MPUBEICHBI B IPUIIOKEHNUH J1.

Kpome toro, cienyer cobmonats TpeboBaHus 110 Z-CBOHCTBAM K MaTepHallaM IOsICOB
depm (cm. 13.5).

15.2.6  Ilpu mponerax ¢epMm MOKpHITHH CBBIIIE 36 M CIEAyeT IperycMaTpUBaTh
CTPOUTENIbHBIM MOJIbeM, paBHBIA MPOTruOy OT TMOCTOSHHOM W JJIUTENbHON HOPMAaTUBHBIX
Harpy3ok. IIpy mJIOCKMX KpOBISAX CTPOUTENBHBI IOABEM CIEAYET NpelycMaTpUBaTh
HE3aBHCHMO OT BEJIMYMHBI TpOJIeTa, NMPUHUMAs €ro paBHbIM MPOrudy OT CyMMapHOM
HOpPMAaTUBHOM Harpy3k itoc 1/200 nposnera.

15.3 Ko./10HHBI

15.3.1 OtmnpaBoYHBIEC IEMEHTHI CKBO3HBIX KOJIOHH C PEIIETKAMH B JIBYX IUIOCKOCTSIX
CIeMyeT YKPeIsITh nuadparmMaMu, pacrojaraeMbIMH Y KOHIIOB OTIIPABOYHOTO JJIEMEHTA.
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B CKBO3HBIX KOJIOHHAX C COCIMHUTEIHHON PEIIETKON B OJHOM IUIOCKOCTH IuadparMbl
CJIeZlyeT paclioyiaratb He peke uem uepes 4 M.

15.3.2 B Koj0HHAxX U CTOIKaxX ¢ OIHOCTOPOHHUMH MOSCHBIMH IIBaMu coryiacHo 14.1.9
B y3JlaX KpPEIUIEHUs CBsI3ei, OanoK, paclopoK M APYruX 3JIEMEHTOB B 30HE NepeJaud yCHIIUs
CJIeZyeT IPUMEHSTH IBYCTOPOHHHE MOSCHBIE IIBbI, BEIXOISAIINE 32 KOHTYPBI IPUKPETIIIEMOTO
snemenTa (y3na) Ha umuHYy 30 Kf C KaX10# CTOPOHBI.

15.3.3 VYrnoBble WIBBI, MNPHUKPEIUIAIONME (ACOHKH COCAUHUTENBHONW pEIIeTKH K
KOJIOHHaM BHAXJIECTKY, cJelyeT Ha3HayaTb [0 pacueTy M pacrnoiaraTb C JBYX CTOPOH
(acoHKH BIOJb KOJIOHHBI B BHUJE OTACIHHBIX YYaCTKOB B IIAXMAaTHOM HOPSJIKE; MPH 3TOM
paccTosHUE MEXAY KOHIIAMU TAaKUX IIBOB HE JOJDKHO IPEBBINIATH TOJILMHY (DACOHKH
B 15 pas.

B koHCTpyKLIMSAX, BO3BOJUMBIX B PaiOHAX C PACUETHBIMM TeMIIepaTypaMu HUXKE MUHYC
45 °C, a Takxe MpH NPUMEHEHUN PYYHOU JYrOBOW CBApKH YIJIOBBIE CBApHBIC IIBBI JTOJIKHBI
OBbITh HENIPEPBIBHBIMU 110 BCEH JIMHE (PACOHKH.

15.3.4 MoHTaXHBIEC CTHIKH KOJIOHH CJIEYET BBIMOIHATH ¢ (hpe3epOBAHHBIMU TOPIIAMH,
CBapEHHBIMHU BCTHIK, HA HAKJIa/IKaX CO CBAPHBIMH LIBAaMU WM OOJITOBBIMHU COEIUHEHUSMH, B
ToM umciie GpUKIHOHHBIMH. [Ipy mpuBapke HaKIaJOK CBapHBIC MIBBI HE CIEAYET TOBOAMTH
JI0 CThIKa Ha 25 MM ¢ KaK10i cTOpoHbl. Jlomyckaercss npuMeHeHHne (praHIeBbIX COeIMHEeHUN
C mepeavel COKUMAIOIINX YCUIIMH Yepe3 TUNIOTHOE KacaHHe, a paCTATHBAIOIINX — OOJITaMH.

15.3.5 B CKBO3HBIX KOJIOHHaX, BETBU KOTOPBIX COEJMHEHBI IJIAHKAMHU, CIIEAYEeT
NPUHUMATD:

HIMPUHY D MPOMEXYTOUHBIX TUIaHOK — paBHO# oT 0,5b 10 0,75b (31ech b — rabapurnas
[IMPUHA KOJIOHHBI B IUIOCKOCTH TUIAHOK);

IIUPUHY KOHIIEBBIX IUIAHOK — paBHOH oT 1,3bs 1o 1,7hs.

15.4 Ces3u

154.1 B xaxzaoMm TeMmmepaTypHOM OJOKe 3/JaHUS CIeAyeT IpelycMaTpuBaTh
CaMOCTOSITENIbHYIO CUCTEMY CBA3EH.

15.4.2 HuwxHue nosca 6aok u ¢epM KpaHOBBIX IyTeH MPOJIETOM CBbIlIE 12 M criemayeT
YKPEIIATh TOPU3OHTATIBLHBIMU CBSA3SIMH.

15.4.3 Bepmukanvhvie céazu mexncoy OCHOBHbIMU KOJIOHHAMU HUXKE YPOBHS Oaslok
KpPaHOBBIX IyTE€H CleIyeT pacrnojiaraTh M0 BO3MOKHOCTH B CEPEIMHE WM OKOJIO CEepeIUHbI
TeMIIepaTypHOro OJl0Ka; BEpXHHE BEPTHUKAJbHBIE CBSA3M IIeIecOO0pa3HO pacroiaratb IO
TOpLIAM 3/1aHHs M B IIarax KOJOHH, MPUMBIKAIOIUX K TEMIIEPaTypHBIM IIBaM, a TaKkKe B T€X
11arax, IJi€ pacroyIoKeHbl CBA3H HUKHETO sipyca.

IIpn HETOCTATOYHOM KECTKOCTH BETBEW KOJIOHH B IPOJOJBHOM HAIPABICHUN 30aHUS
JIOITYCKAeTCsl yCTAaHOBKA JOIOJHUTENBHBIX PACIOPOK, 3aKPEMIJICHHBIX B y3J1aX CBA3EH.

[Tpu 1ByXBETBEBBIX KOJIOHHAX BEPTUKAJIbHBIE CBSI3U CIIEAYET pacioiararh B IJIOCKOCTU
Ka)KJOW 13 BETBEH KOJIOHHBI. BETBU ByXBETBEBBIX CBS3EH, KaK IPABUIIO, CIEAYET COCIUHATD
MeX1y COOON COETUHUTENIbHBIMH PEIIETKaMH.

15.4.4 Cucmema ceaseii noxpvimus 3aBUCUT OT THUIA Kapkaca (CTalbHOM wWiIn
CMEIIIaHHbIH), TUNIA TOKPBITHUSI (IPOTOHHOE WJIK OECPOTOHHOE), TPY30M0AbEMHOCTH KPaHOB
U pexuMa UX pabOThl, HAJIMYHUS IMOJBECHOIO IMOJABEMHO-TPAHCIIOPTHOTO OOOPYIOBAaHUS U
MOACTPONTUIIBHBIX (hepM.

1545 B ypoene HudicHux noscoé CTPONHUIBHBIX (epM cieayeT IperycMaTpuBaTh
MOTIEpEYHbIE TOPU30HTAJIBHBIE CBSA3M B KaXKJIOM IMPOJIETe 3[aHUS Yy TOPLOB, a TaKXKe Yy
TEeMIIepaTypHbIX IBOB 3aaHus. [Ipu umHe TemmeparypHoro Oioka Oonee 144 M u mpu
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KpaHax OoJbIION rpy3onmoabeMHOCTH (> 50 T) ciemyer mnpeaycMaTpuBaTh TaKXkKe U
IIPOMEKYTOUHBIE MONIEPEYHbIE TOPU3OHTAJIbHBIE CBSI3U IIPUMEPHO Yepe3 Kaxple 60 M.

B 3maHmsx co cCTanbHBIM = KapkKacoM, OOOpPYIOBAHHBIX MOCTOBBIMH KpaHAMH
rpy3onoaseMHocThio 10T 1 Gosiee, U B 34aHUAX C HNOJACTPONUIBHBIMU (epMaMu CleayeT
IpelyCMaTpuBaTh IPOJOJIbHBIE CBSI3M, paclojaraéMbple IO KpallHUM MaHENsM HMKHUX
HOSCOB CTPONUIIBHBIX (pepM U 00pa3yIolIMe COBMECTHO C IONEPEYHBIMH CBS3AMHU KECTKUN
KOHTYP B TNIOCKOCTH HU)KHHUX TOSICOB (hepM.

B opHOMpoNeTHBIX 31aHMSAX TaKOro THUIA IPOJIOJIBHBIE CBA3M 0 HWKHHUM IOsicaM
clIeZlyeT Ha3HavyaTh BAOJIb 000HX PsOB KOJIOHH.

B MHoOromposieTHbIX 3JaHUAX MPU KpaHax I'Py30HoAbeMHOCTBIO < 50 T, ¢ peKuMOM
pabotsl 1K — 6K (B coorBerctBuu ¢ CII 20.13330) mpomonbHbIe CBSA3H, KaK MPABUIIO, CIIEAYET
pacriojlaraTh BAOJb KpallHUX KOJOHH M 4Yepe3 OJIUH psAA BJOJb CPEIAHUX KOJOHH.
B MHOronposieTHeIX 3aHUSAX C KpaHaMU I'py30H0JbEMHOCTBIO > 50 T, ¢ peKUMOM pabOThI
7K — 8K, a Takxke B 3[JaHMAX C IepernagamMHu BBICOTHI CleQyeT Ha3HadaTb OoJiee yacToe
pacoJIo’)KEHUE MPOJOJBHBIX CBsI3e€d MO HWKHMM nosicaMm ¢epM. [IpononbHble CBA3M IO
CPEIHMM DslaM KOJOHH IIpU OJMHAKOBOH BBICOTE CMEXKHBIX IPOJIETOB CJEIyeT
IPOEKTHPOBATH TAKMMH K€, KaK ¥ BJIOJIb KPAHUX PsIIOB KOJIOHH.

B cnyyae ecnu ruOKOCTh B TOPU3OHTAJIBHOM IUIOCKOCTH HaHENIeH HMKHHX IOSICOB
depm (cm. 10.4), HaxonsAmUXCA MEXKAY IBYMS IIONEPEYHBIMH CBS3EBBIMU (hepmamu,
HEI0CTaTOYHa, TO OHA JOJDKHA OBbITh oOecredeHa MOCTAaHOBKOM pacTskKeK, 3aKpeIUICHHBIX 3a
Y3JIbI CBA3EBBIX (pepMm.

15.4.6 Ilo eéepxnum nosicam CTPONMIBHBIX ()epM IONEPEUHbIE TOPU30HTAIILHBIE CBSI3U
IpU MOKPHITUM C MPOTOHAMM CJIEAYEeT Ha3HayaTh B JIHOOOM OJHO3TaKHOM MPOMBIIUIEHHOM
3nanuu. Ilonepeunsie cBsizeBble ()epMbI MO BEPXHUM U HIKHMM IOSCaM PEKOMEHAyeTcs
COBMeILATh B IUIAHE.

Bepxnue mnosica cTponuiabHBIX (epM, He MPHUMBIKAIOIINE HEMOCPEACTBEHHO K
MOTEPEYHbIM CBA35IM, CJEAYET pPACKPEIUISTh B IUIOCKOCTH DACIIOJNIOXKEHUSI ITHX CBsI3el
pacropkamu.

15.4.7 Ilpm HanMuuMM >KECTKOTO JUCKAa KPOBIM B YpPOBHE BEPXHHMX IIOSCOB B
HOKPHITUSAX ©0€3 MpOroHoB (B KOTOPBIX KPYIMHOpa3MEpHbIE JKENe300€TOHHbIE IUIUTHI
NPUBAPEHbI K BEPXHHUM IOSiCAaM WJIM TPO(UIMPOBAHHBIA JIMCT MOKPHITHS MPUKPEIUIEH B
KaXJI0M rodpe) rnonepeyHblie CBS3M 10 BEPXHUM IosicaM (pepM clieyeT yCTpauBaTh TOJIBKO B
TOpIaxX 3/IaHUSl U Y TEeMIIEPaTypHBIX MIBOB. B OcTanbHBIX marax HEOOXOIUMBI PACTIOPKH Y
KOHBKA U y OTIOpP CTPONUIIBHBIX (hepM.

[Ipy HanMuuu >KECTKOro JUCKa KpPOBIM B YPOBHE BEPXHUX IIOSICOB CIIEIYET
npeycMaTpuBaTh HHBEHTAPHbIE ChbEMHBIE CBSI3U Ul BBIBEPKU KOHCTPYKLMN M oOecTiedeHus
MX YCTOMYHMBOCTH B MPOLIECCE MOHTAXKA.

B nokpeiTusx 6e3 MpOoroHOB rOPU30OHTAIBHBIE CBSA3M MO HUKHHUM M BEPXHUM IOsiCaM
ClelyeT CTaBUTh HE3aBUCHMO OT THIMA MOKPBHITHS TOJBKO B 3/IaHUSAX C KpaHaMH OOJBLION
rpy30mnoaseMHOCTH > 50 T, ¢ pexxuMoM paboTsl 7K B 1iexax MeTauTypruuecKux Mpou3BOICTB
u 8K (B coorBerctBum ¢ CIT 20.13330).

[Tpu HanMUMK MOACTPONUIBHBIX (epM B OJTHOIIPOJIETHBIX MOKPBITHIX O€3 MPOTrOHOB U
MHOTOMPOJIETHBIX MOKPBITUSAX, PACIOJIOKEHHBIX B OJHOM YPOBHE, HEOOXOJUMO yCTPOWCTBO
IPOJIOJIBHBIX TOPU3OHTAIBHBIX CBA3€H B IIOCKOCTH BEPXHHUX MOACOB (epM B OJHOU U3
KpallHUX TlaHesei depm.

15.4.8 Ilpu pacroyioskeHUH TMOKPBITUI B Pa3HBIX YPOBHIX HEOOXOAMMO HPEAYCMOTPETh
110 OJTHOM MPOJIOIBHON CUCTEME CBA3EH B Ka)KJIOM YPOBHE.
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B mpenenax ¢onaps, rae NOporoHsl MO BepXHEMYy moAcy (epM OTCYTCTBYIOT,
HE00X0UMO IpeycMaTpuBaTh pacnopku. Hamuume Takux pacnopok M0 KOHBKOBBIM y3J1aM
dbepm sBiseTCSt 0053aTETBHBIM.

1549 Cps3u no QoHapsM cienyeT pacrojiaratb B IUIOCKOCTH BEPXHHMX IOSICOB
(pureneit) y TopuoB (GoHapsi M ¢ 00€MX CTOPOH TeMIEepaTyPHBIX IIBOB.

15.4.10 B wMecrax pacmoJIO)KCHHSI TIONEPEYHBIX CBS3CH TOKPBITUS  CIIEIYET
IpeyCMaTpUBaTh YCTAHOBKY 8EPMUKANbHBIX C8A3€eU MeNCOY hepmamu.

B nmokphITHAX 30aHUN U COOPYXKEHMH, SKCIUTyaTUPYEMBIX B pallOHaX C PAaCYETHBIMU
TemmneparypamMu Hiwke wMuHyc 45 °C, KAK IIPaBWIO, CIELYeT MpeayCMaTpuBaTh
(IOTIOJIHUTENBHO K OOBIYHO IPUMEHSEMbIM) BEPTUKAJbHBIE CBA3M IOCEPEIUHE KaXI0To
IIPOJIETA BJIOJIb BCETO 3[aHUSI.

BeprukanbHble cBA3M, Kak IpPaBUiIO, CIelyeT pacnojaraTb B IUIOCKOCTSAX OINOPHBIX
CTOEK CTPOMWIBHBIX (pepM, B IIIOCKOCTAX KOHBKOBBIX CTOEK It (hepm mposerom 10 30 M, a
TaKXe B IUIOCKOCTSAX CTOEK, HAXOSIIUXCS O] Y3JI0M KPEIJICHUs Hapy>KHbIX HOT' (poHaps 1Jis
depm poneTom 6omee 30 M.

CedeHusi 3JI€MEHTOB BEPTUKAJIBHBIX CBS3€H, KaK IpPaBUJIO, CJelyeT Ha3HayaTbh IO
npeaensHoi ruokoctH (cm. 10.4).

15.4.11 T'opusoHTanbpHBIE CBSI3M 1O BEPXHUM M HIKHHM IOsicaM pa3pe3HbIX (epm
IPOJIETHBIX CTPOEHUI TPaHCIOPTEPHBIX Trajgepell KOHCTPYUPYIOT pa3fesibHO ISl KaXKJ0ro
npoJieTa.

15.4.12 Ilpu npuMEHEHUU KPECTOBOM PELIETKU CBS3e€W MOKPBITHM, 32 HCKIIIOUEHUEM
3JaHUH U COOpYKeHUH | ypOBHs OTBETCTBEHHOCTH, JIOIYCKAeTCsl pacyeT 10 YCIOBHOU cXxeMe
B IIPEIII0JIOKEHNH, YTO PACKOCHl BOCIIPUHUMAIOT TOJIBKO PACTATUBAIOLINE YCUIINS.

[Tpu onpeneneHnu ycuinid B 3JIeMEHTaxX CBsI3ei 00xaTue mosicoB pepM AONYyCKaeTcs He
YYUTHIBATD.

154.13 B BHCSYMX TOKPHITUAX C IJOCKOCTHBIMM HECYIIUMH CHCTEMaMHU
(IBYXIOSICHBIMH, HW3TMOHO-KECTKUMHU BaHTaMH U T.1.) CJeAyeT MpeaycMaTpuBaTh
BEPTUKAJIBbHBIE U TOPU3OHTAIIBHBIE CBSI3U MEXK/1y HECYIIMMU CUCTEMaMH.

13.4.14 Kperuienue cBsizeii cieayeT OCyIECTBIATh Ha 00JITax Kjacca TOYHOCTH B.

B 3naHusax, o0OpynOBaHHBIX KpaHaMHM OOJBIIONW TPY30MOJBbEMHOCTBIO M PEKUMOB
pabotel 7K u 8K, a Takke B cilydae 3HAYUTENIbHBIX YCUJIUH B AJIEMEHTaX CBs3€il (BETPOBbIE
(depMBbl U T. I1.) KPEIUIEHUE 3JIEMEHTOB CBSA3EH ClIeyeT OCYIIECTBIATh HA MOHTa)KHON CBapKe,
a B OTJICTIbHBIX CIIydasiX U Ha OOJTax Kjacca TOYHOCTH A.

15.5 Baakn

15.5.1 TlakeTsl JUCTOB JJIs TOSICOB CBApHBIX JIBYTaBPOBBIX OajoK, Kak IMPaBUIIO,
MPUMEHSTDH HE CIEeAYyeT.

Jnst mosicoB 6asiok ¢ (PPUKIIMOHHBIMU COSTUHEHUSIMH JIOMTYCKAETCS MPUMEHSTh TTaKeThI,
cocTosiMe He Ooliee YeM M3 TPeX JIUCTOB; MPU STOM IUIOMIA[h CEUEHUS MOSICHBIX YTOJKOB
ciemyeT mpuHUMaTh paBHOU He MeHee 30 % Bcel mIomaay cedeHus mosica.

15.5.2 TlosicHple MIBBI CBApPHBIX 0ANIOK, @ TAaK)KEe IIBBI, MPUCOCTUHSIONNE K OCHOBHOMY
CEUYCHHIO OaJIKU BCIIOMOTATENbHBIC JIEMEHTHI (Hampumep, pedpa KeCTKOCTH), KaK MPaBHIIO,
CJIeTyeT BBITIONHSATEH HempepbiBHBIME. [lonepeunsie pedpa KeCTKOCTH TOJKHBI UMETh BBIPE3bl
JUTSL TIPOITYCKA TTOSICHBIX IITBOB.

B puremsix pamMHBIX KOHCTPYKIHMI Yy OINOPHBIX Y3JIOB CIEAYeT HPUMEHSTh
JIBYXCTOPOHHHE TOSICHBIE IIBBI, MPOTSKEHHOCTh KOTOPBIX JODKHA OBITHh HE MEHEE BBICOTHI
CEUCHUS PUTEIIS.
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15.5.3 Ilpu npuMeHEeHUU OAHOCTOPOHHHUX IOSICHBIX LIBOB B CBAapHBIX JBYTAaBPOBBIX
Oankax 1-ro kjacca, HECYIIMX CTaTUYECKYIO Harpy3Ky, CIEAYyeT BBINOJHATH CICAYIOIIHE
TpeOOBaHUS:

pacueTHas Harpy3ka JOJDKHA OBITh MPUIOKEHA CHUMMETPUYHO OTHOCUTEIIBHO
MOTIEPEYHOTO CEUeHUs OAITKH;

JIOJKHa ObITh oOecrieyeHa YCTOWYMBOCTH C)KAaTOTO Iosica OaJku B COOTBETCTBUU
c8.4.4, a;

pacueT yCTONYMBOCTH CTEHOK OaloK JIOJKEH ObITh MpPOM3BEIEH B COOTBETCTBUHU C
TpeboBanusimu 8.5.1 u 8.5.2;

JOJIKHBI OBITH YCTAaHOBJIEHBI MOIEpPEeUHble pedpa KECTKOCTH B MECTax MPHIIOKEHUS K
noscy OalKd COCpPEJOTOYEHHBIX HArpy3oK, BKJIIOYas HArpy3kd OT  peOpHCTBIX
KEJIe300€TOHHBIX TUIUT.

15.5.4 PeOpa KeCTKOCTH CBAPHBIX OAJIOK JOJDKHBI OBITh YAAJICHBI OT CTHIKOB CTCHKH Ha
paccrosinue He MeHee 10 TONIUH cTeHKU. B MecTtax mepeceueHusi CTHIKOBBIX IIBOB CTEHKU
0ajIku C TMPOJOJIBHBIM peOpOM IKECTKOCTU IIBBI, NPUKPEIUISIOIINE MPOAOIbHOE Ppedpo
JKECTKOCTU K CTEHKE, HE CJeIyeT JOBOAMUTH JO CTHIKOBOI'O IIIBA CTEHKH B MECTax HUX
nepecedenuss Ha (6t —20) Mm.

15.5.5 B cBapHbIX OBYTaBpOBBIX Oankax KOHCTPYKUUH Tpymm 2 — 4 cieayer, Kak
IPAaBWJIO, MPUMEHATh OJHOCTOPOHHUE pedpa JKECTKOCTH C PACHOJIOKEHHEM HX C OJHOU
CTOPOHBI OaJIKW U MPUBAPKOM UX K TOsIcaM OaJIKH.

B Gasikax ¢ 0lHOCTOPOHHUMHU HOSICHBIMH IIBaMU pedpa >KECTKOCTH Ha CTEHKE CIENYET
pacrosiaraTh CO CTOPOHBI, MPOTHUBOMOJIOKHOM PACIONOKEHHIO OJHOCTOPOHHHX TMOSCHBIX
IIBOB.

Pacuer ycTOWYMBOCTH OJHOCTOPOHHETO peldpa >KECTKOCTH CIEAyeT IPOU3BOJAUTH
cormmacHo TpedoBanusm 8.5.9 u 8.5.10.

15.6 Banku kpaHOBBIX myTeii

15.6.1 BepxHue nosicHble BBl B 0aKax KPaHOBBIX IyTEH /711 KpaHOB IPYII PEKUMOB
pabotel 7K (B mexax meramryprudeckux mpousBoacts) u 8K (mo CII 20.13330) cmemyer
BBITTOJIHATH C TPOBAPOM Ha BCIO TOJIIHHY CTEHKH.

15.6.2 CBoOoaHble KPOMKU pacTSHYTHIX IOSICOB OalloOK KpPaHOBBIX IMyTed U Oaslok
pabounx TUIOIMAJOK, HEMOCPEICTBEHHO BOCIPHHUMAIONINX HArpy3Ky OT TIOJBH)KHBIX
COCTaBOB, JOJDKHBI OBITh IPOKATHBIMH, CTPOTAHBIMM  WJIM OOpPE3aHHBIMH MAIIWHHOU
KUCJIOPOJHOM WJIH TIJIa3MEHHO-IYTOBOM PE3KOM.

15.6.3 Pa3meps! pebep kecTKOCTH OalOK KPaHOBBIX IyTEH JOJDKHBI YAOBJIETBOPSATH
tpedoBanusam 8.5.9, 8.5.10 u 8.5.17, nmpu 3TOM MIUpHUHA BBICTYIAIONIEH YaCTH IBYCTOPOHHETO
IPOMEXYTOUHOTro pedpa 1oykHa ObITh HE MeHee 90 MM. /IBycTOpoHHUE mornepeyHsie pedpa
’KECTKOCTH, KaK TPaBUIIO, HE CIIEIyeT MPUBAPUBATH K MOsicaM OaJIKW; TPH 3TOM TOPIEI pedep
KECTKOCTH JIOJKHBI OBITh IJIOTHO MPUTHAHBI K BEpXHEMY Mosicy Oanku. B Oankax moJ KpaHbl
rpyrn pexumoB padotel 7K u 8K (mo CIT 20.13330) HeoOXOauMMO CTpOrath TOPIIBI,
NPUMBIKAIOIIME K BEpXHEMY TOACY.

B 6ankax mox kpansl rpymm pexumoB padotsl 1K — 5K (mo CIT 20.13330) nomyckaercst
NPUMEHATh OJHOCTOPOHHHUE IONepeuHble pedpa JKECTKOCTH M3 IOJIOCOBOM CTalu WM
OJIMHOYHBIX YTOJIKOB C TPHUBAPKOW WX K CTEHKE M K BEPXHEMY MOSICY M PACIOJIOKECHHEM
corynacHo 15.5.5.
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15.7 JIucTroBble KOHCTPYKIHH

15.7.1 KoHTyp nomnepeuHbIX 3JIEMEHTOB XKECTKOCTH 000J0YeK ClIeAYeT MPOEKTUPOBATh
3aMKHYTBIM.

15.7.2 Ilepenady cocpelOTOYEHHBIX HArpy30K Ha JIMCTOBbIE KOHCTPYKIIUHU CIIEAYET, KaK
IIPABUJIO, IPEAYCMATPUBATH YEPE3 FIIEMEHTHI )KECTKOCTH.

15.7.3 B mecTax comnpspkeHUH 000J0YeK pa3InuyHON (OPMBI CIEIYyeT MPUMEHSTh, Kak
IIPABUJIO, IIJIAaBHBIE NIEPEXO/IbI B LIEAX YMEHBIIECHUS MECTHBIX HANPSKEHHUMH.

15.7.4 BeimonHeHue BceX CTHIKOBBIX IIBOB CJEIYET MpelycMaTpUBaTh JBYCTOPOHHEH
CBapKoO# MO0 OJHOCTOPOHHEH CBAPKOH C MOJIBAPKON KOPHS MIIM HA TOAKIAIKAX.

B nmpoekre cnenyer ykasplBaThb Ha HEOOXOAMMOCTh 0OOecHeueHHs] IUIOTHOCTU
COEIMHEHUI KOHCTPYKIIMI, B KOTOPBIX 3Ta IJIOTHOCTh TpeOyeTcs.

15.7.5 B nHMCTOBBIX KOHCTPYKLHUSX, KaK HpPaBWIIO, CIEIyeT INPUMEHATh CBAapHbIE
coequHeHUs: BCTbIK. CoelMHEHUs JIMCTOB TOJIIMHOM 5 MM U MEHEe JOIyCKaeTcs
IIPEelyCMAaTPUBATh BHAXJIECTKY.

15.8 Bucsiume moxkpbITHS

15.8.1 Jlyst KOHCTPYKIUIT U3 HUTEH CIICAYET, KaK MPaBHIIO, IPUMEHSITh KaHATHI, MPSIHA
¥ BBICOKOITPOYHYIO MPOBOJIOKY. JlomycKaeTcst mpruMeHEHHEe MTPoKaTa.

15.8.2 KpoBns BuCSYEro IOKPBHITHSA, KaK MPaBWIO, JOJDKHA OBITh PacIoOJIOKEHA
HETIOCPEACTBEHHO HA HECYIIUX HUTSAX W MOBTOPATH oOpaszyemyro umu QGopmy. [omyckaercs
KPOBJIIO MOJIHATH HAJl HUTSMH, OTIEPEB HA CICHUAIBHYIO HAJCTPOCYHYIO KOHCTPYKIUIO, WK
MOJIBECUTh K HUTSM CHHU3Y. B 3ToM citydae ¢opma KpOBIM MOXKET OTIMYATHCA OT (POPMBI
NPOBUCAHUS HUTEH.

15.8.3 OuepraHuss OMOPHBIX KOHTYPOB CIIEAyeT Ha3HauyaTh C Y4YE€TOM  KpHUBBIX
JTaBJICHUS OT YCUJIUI B MPUKPEIUIEHHBIX K HUM HUTSAX IIPH PACUETHBIX Harpy3Kax.

15.8.4 Jlna coxpaHeHus] CcTaOWIBHOCTH (OpMBI, KOTOpas JOJKHA OOecreunBaTh
TrepMETUYHOCTh MPUHATON KOHCTPYKIMM KPOBJIH, BUCSYHE TOKPBITUS CIIEIYeT PAaCCUUTHIBATH
Ha JICWCTBME BPEMEHHBIX HArpy3oK, B TOM YHCIIeé BETpOBOro orcoca. IIpm aToMm ciemyer
NPOBEPATh U3MEHEHHE KPUBU3HBI MOKPBHITHUS IO JIBYM HAINpaBJIEHUSM — BJIOJIb U IOIEPEK

gureii. HeoOxomgmmass cTaOMIBHOCTH JIOCTUTAETCSI € TOMOIIBI0 KOHCTPYKTHUBHBIX
MEPOTIPUATHI:  yBEIMUYEHUEM HaTsOKEHUST HUTH 3a CYET Beca MOKPBITUS WU
MpEeABAPUTEIHLHOTO HaIpsHKEHUS, CO3JaHUEM crienraJbHON CTaOWIIH3UPYIOIEH

KOHCTPYKLIMU; MPUMEHEHHEM H3TrMOHO-KECTKMX HHUTEH; MpeBpallleHUeM CHUCTeMbl HUTEH U
KPOBEJIbHBIX IUIUT B €UHYIO0 KOHCTPYKLHUIO.

15.8.5 CeueHue HUTH AODKHO OBITH PACCUUTAHO [0 HAUOONBIIEMY  YCHIIHIO,
BO3HMKAIOIIEMY IIpM pAacyeTHOM HAarpy3Ke, ¢ y4eTOM HM3MEHEHMS 3aJaHHOW TeOMETPUH
HOKpHITUA. B ceTyaThix cucremax, KpOMe 3TOro, CeYeHHe HUTU JIOJKHO OBITh MPOBEPEHO Ha
yCUJIE OT AEHUCTBUS BPEMEHHOM Harpy3KkH, pacrioyIOKEHHONW TOJIBKO BAOJIb TAHHOW HUTH.

15.8.6 BeprukanbHble ¥ TOPU3OHTAJIBHBIE MEPEMENICHUS HUTEH W yCHUJIHMS B HHUX
CIIeTyeT ONPEENATh C yYETOM HEIMHEWHOCTH paboThl KOHCTPYKIUN TOKPBITHSL.

15.8.7 Ilpu pacyere HUTEH W3 KAaHATOB M UX 3aKpEIJICHUH KOAPPHUIMEHTH! yCIOBUMH
paboThl cieayeT TPUHUMATh B COOTBETCTBUUM ¢ Tabmumer 47 (pazmen 17). s
CTaOMIIM3UPYIONIMX KaHATOB, €CIM OHHM HE SIBJISIOTCS 3aTSHKKaMM JUIsL OMOPHOTO KOHTYPA,
koa(durmeHT ycnoBuit padboTsl v, = 1.

15.8.8 OmnopHble y3716I HUTEH M3 NMPOKATHBIX MPO(UICH CIeAYyeT BBIMOJHATH, Kak
MIPaBUJIO, INAPHUPHBIMHU.
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15.9 ®aanueBbIe COeIUHECHUSA

15.9.1 Tlpu npoextupoBaHuM (HIAHIIEBBIX COCTUHEHUA CIEAYeT:

npuMeHsTh cranb it ¢uanneB C255, C285, C345, C375, C390 ¢ OoTHOCHTEIHHBIM
cyxeHueM y; > 25 % (c yuerom tpedoBanuii 13.3-13.5);

UCIIOJIb30BATh BBICOKOIIPOYHBIS 0O0THI, obecrnieunBaroIre BO3MOYXHOCTh
BOCIPUHUMATH TOIMEPEUHbIe YCUIIUS 33 CUET CUJI TPEHUS MEeKTy (praHamu.

TpeOGoBanusi O HATSHDKEHUIO OOJTOB, €r0 KOHTPOJO M TUIOTHOCTH KOHTAaKTa MEXITY
dbnannamu gansl B CHull 3.03.01.

15.9.2 Tlpu pacuere (IaHIEBBIX COCIUHEHUH B 3aBHCHMOCTH OT KOHCTPYKTHBHOTO
pellieHus, XapakTepa TIepelaBacMbIX YCWIMKA U TpeOOBaHUM SKCIUTyaTalluu CIEIyeT
MIPOBEPSITH:

HECYIIYIO CIIOCOOHOCTH OOITOBOIO COCTUHEHHUS;

HECYIIYIO CIIOCOOHOCTh (PPUKIIMOHHOTO COCTUHCHUST;

MPOYHOCTH (hJIAHIIEBBIX JTUCTOB MPHU U3TUOE;

MPOYHOCTH CBAPHBIX IIIBOB, COSIUHSIOMNX (IIAHEI] C OCHOBHBIM DJIEMEHTOM.

15.10 Coenunenus c ¢ppe3epoBaHHLIMHU TOPLAMH

B coenunenusx sneMeHTOB ¢ (ppe3epoBaHHBIMU TOpLIaMU (B CThIKaxX U 0a3axX KOJOHH U
T.I1.) CXKMUMAIOIIYIO CHITY CIIEyeT CUUTATh MOJHOCTHIO MepeIatoleiics uepe3 TOPIIbL.

Bo BHeIEHTPEHHO-CKATBIX (CIKATO-U3THOACMBIX) AJIEMEHTaX CBApPHBIC IIBBI U OOJTHI,
BKJIIOYAsl  BBICOKOIIPOYHBIE, YKA3aHHBIX COEAMHEHUW CIIElyeT pPacCUMThIBaTh Ha
MaKCHUMaJIbHOE PaCTATHBAIOINIEE yCUJIME OT JEHCTBHUSI MOMEHTAa W MPOJOJBbHOW CHIIBI MPH
HaubOosiee HeOMAronpusTHOM WX COYETaHHHU, a TaK)KE€ Ha CABUTAIOIIEE YCUIIUE OT JACHCTBHS
MOMEPEYHOM CHJIBI.

15.11 MoHTaKkHble KpenJeHus

15.11.1 MoHTaxkHbIe KpelieHUsT KOHCTPYKLIMH 34aHUA M COOpPYKEHUH c OamkaMu
KPaHOBBIX IIyT€H, pPAacCUUTBHIBAEMBIMM Ha YCTalOCTh, a TaKXE  KOHCTPYKLUMH TOJ
JKEJIE3HOJJOPOKHBIE COCTABBI CJIEYET OCYIIECTBIIATH CBAPHBIMU WIIH (PPUKIIMOHHBIMHU.

bontel kmacca TouHOCTM B B MOHT@XHBIX COEAMHEHHUSAX J3THUX KOHCTPYKIMM
JIOTTYCKaeTCsl IPUMEHSTh!

JUIS KpEIUIEHHs TPOTOHOB, AJIEMEHTOB (POHAPHOM KOHCTPYKIMHU, CBSI3€H MO BEPXHHUM
nosicaM ¢epMm (IIpM HAIWYUM CBA3€M MO HIWKHUM IMosicaM WJIM  JKECTKOM KpOBIIN),
BEPTUKAJIBbHBIX CBsA3eH MO GepmaM U (GOHAPsIM, a TAK)KE IJIEMEHTOB (haxBepKa;

JUIsL KPEIUIEHUs CBSI3e MO HIKHUM MosicaM (epM MpU HaJUYMUU KECTKOW KpOBIIU
(MpUBapeHHBIX K BEPXHUM MOsICaM KeJIe300€TOHHBIX WM apMUPOBAHHBIX IJIUT U3 SYEHCTBIX
OETOHOB WJIN MPHUKPEIVIEHHOTO B Ka)AYI0 BOJHY CTaJIbHOIO MPO(UINPOBAHHOTO HAcCTUIA U
T.IL);

JUTSL KPETUIEHUSI CTPONUIIBHBIX U MOJACTPONMIBHBIX (DepM K KOJIOHHAM U CTPOIMUIIbHBIX
depM K TOACTPONMIBHBIM NpPU YCIOBUHU TEpelaud BEPTUKAIBHOTO OMOPHOTO JIaBJICHUS
yepes3 CTOJHUK;

JUIs KpeIUICHUsI pa3pe3HbIX OaJoK KPaHOBBIX IyTeH MEXIy coOOW, a Takxke JUis
KPEIUICHUS UX HUYKHETO Mosca K KOJIOHHAM, K KOTOPbIM He KPEeATCs BepTHKaIbHbIE CBA3H;

JUIs  KperuleHust Oasok padouux IUIONMIAJ0K, HE IMOJIBEPrarolluXxcs BO3IEHCTBHIO
JTUHAMHYECKHUX Harpy3ok;

JUISL KPETIJIEHHSI BTOPOCTENEHHBIX KOHCTPYKLIUH.
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15.11.2 [lna mepepacnpenencHuss M3rHOAIONUX MOMEHTOB B J3JEMEHTAaX pPaMHBIX
CHUCTEM KapKaCHBIX 3JIaHMKM JIONMYCKAeTCs INMPUMEHEHHE B Y3JIaX COCIUHCHHS PUTEICH C
KOJIOHHAMU CTAJIbHBIX HAKJIAJIOK, pA0OTAIONIUX B MIACTUYECKON CTAIHH.

Haknagku ciienyer BbINOJHATH U3 CTAJIEH C MpeIesioM TeKydecTH 10 345 H/mm>.

Yeunusi B HAKIAIKax CIEAyeT OMpEeAeNsATh MPH MHHHMAIBLHOM IpEAeiie TeKY4eCTH
Gy,min = Ryn ¥ MAKCHMaJIBHOM IIpEJieNie TEKYYECTH Gy max = Ryn + 100 H/MM>.

Haknagku, pabotamomue B IUIACTUYECKOW CTauH, JOJDKHBI MMETh CTPOTAHBIC HITU

bpe3epoBaHHbBIE TPOAOIHHBIE KPOMKH.

15.12 OnopHble yacTu

15.12.1 HenonaBwHble IIAPHUPHBIC OMOPHI C MECHTPUPYIOIUIUMHU TPOKIIATKAMH,
TaHI'€HLIMAJbHbIE, a IMPU BECbMa OOJBIIMX pEaKUUAX — OaJlaHCUPHBIE ONOpPHI CIEAYEeT
OPUMEHSTh TpPU HEOOXOIMMOCTH CTPOTO PABHOMEPHOIO pacHpeleleHHs] AaBIICHUS IO
OINOPOW.

[Inockue mnM KaTKOBbIE MOJBMKHBIE OMOPHI CIEAYeT MPUMEHSTh B CIIydasXx, KOraa
HUDKeNeXkallass KOHCTPYKLMS JOJDKHA ObITh pasrpykeHa OT TOpPU3OHTAJIbHBIX YCHIINH,
BO3HUKAIOIIUX MPU HEMOABUKHOM OMHUPAHUH OalKu WK (EPMBI.

Koadduuument TpeHns B INIOCKHX MOJBIKHBIX OMOpax CieAyeT NMPUHUMATh PaBHBIM
0,3, B xatkoBbeIX — 0,03.

15.12.2 Pacder Ha cMATHE B LUMJIMHAPUYECKHX IIapHUpax (namndax) OamaHCHUPHBIX
OTOp CJEeAYeT BBINONHATH (MPH LIEHTPAIBLHOM yrje KacaHWsl MOBEPXHOCTEH, paBHOM WIU
06mprem 90°) o popmyie

F/(125r IRpy) <1, (199)

rae F — naBnenue (cuia) Ha omopys;
I, | — COOTBETCTBEHHO palyC U JUTHHA IIAPHUPA;
Rip — pacyeTHOE CONPOTUBIIEHUE MECTHOMY CMSTHIO IIPU IIJIOTHOM KAaCaHWUU, IPUHIUMAEMOE
coryacHo TpeboBanusM  6.1.
15.12.3 Pacuer Ha 1uamMeTpalibHOE C)KaTUE KaTKOB ClIeJlyeT MPOU3BOJAUTH MO (hopMmyIie

F/(ndlRegye) <1, (200)

rze N — 9ucio KaTKOB;
d, | — cOOTBETCTBEHHO TUAMETp U JJIMHA KaTKa;
Rcd — pacdeTHOE CONPOTUBIIEHUE TUAMETPAILHOMY CXKATUIO KaTKOB IPH CBOOOIHOM
KacaHWH, IPUHMAaeMOe CoritacHo TpeboBanusim 6.1.

16 JlonmosHuTe/lbHBbIE TPeOOBAHMS 10 NPOEKTHPOBAHUIO KOHCTPYKLMIi
ONOp BO3AYUIHBIX JHHHUH 3JJIEKTponepelay, OTKPbITHIX
pacnpeaeJuTeJbHbIX YCTPOHCTB M KOHTAKTHBIX ceTell TpPaHCNoOpTa

16.1 JInst KOHCTPYKIIMI Omop BO3AYIIHBIX JIMHUH 37ekTporepenaun (BJI), oTKpBITBIX
pactpenenuTenbHbIX YCTpoicTB (OPY) u koHTakTHBIX ceteit Tpancnopta (KC), kak mpaBuio,
cnenyet nmpuMmeHsaTh ctanu C235, C245, C255, C285, C345, C345K, C375 no I'OCT 27772,
ctasib Mapok 20 u 0912C o I'OCT 8731 cornacHo npuinoxenuro B.

B 3aBucuMocTH OT Ha3HaueHUss M THUMA HMX COEAMHEHUH KOHCTPYKLIHUU OIOp
NOZIpa3eIIAI0TCs Ha TPYyMNIbI (CM. IpuiiokeHue B):

rpymma 1 — cBapHbIe CeIMaIbHBIE OMOPHI OOJBIIHMX MEPEX0I0B BEICOTOM CBEIIIE 60 M;
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rpynna 2 — cBapHble onopbl BJI, kpome yka3aHHbIX B rpynmne 1; cBapHbIE OIOpBI
OIIMHOBKM U moJ BbIKiodarenu OPY He3aBUCHMO OT HaIpsOKEHUs, CBapHbIE ONOPHI O]
obopynoBanue OPY wnanpsokennem cBbiie 330 kB; konctpykumum u snementsl KC,
CBSI3aHHbBIE C HATSHKEHUEM MIPOBOOB (TATHU, IITAHTH, XOMYTHI), & TAK)KE OMOPHI, yKa3aHHBIEC B
rpynne 1, npu oTCyTCTBUM CBApHBIX COEIUHEHMIA;

rpynna 3 — cBapHble U OOJITOBBIE OMOPHI 1oj obopyaoBanue OPY HampsbkeHueM 10
330 kB, kpome onop mOJ BBIKJIIOUYATENINM; KOHCTPYKLUMU M 3JIEMEHThl HECYIIUX,
noaaepKuBaromux U Qukcupyromux ycrpoidcts KC (omopbl, purenn KecTKUX IMOMEPEeUrH,
NPOXKEKTOPHBIE MauThl, (UKCATOPbI), a TaKXe KOHCTpyKuuu rpymmsl 2, kpome KC, npu
OTCYTCTBHMH CBapHbBIX COCIUHEHMIA;

rpymmna 4 — cBapHble M OOJTOBBIE KOHCTPYKIIMHM KaOEIbHBIX KaHAJOB, MAETAIN ITyTeH
NepeKaTKu TpaHchopMaTopoB, Tparbl, JECTHULIBI, OTPAXKACHUS U APYrue BCIIOMOTATEIbHbBIE
KoHCTpyKuuu U 3nemeHTsl OPY, BJI u KC.

16.2 Bonrsl knaccoB TouyHocTd A U B aiia onop BJI BeicoToit 10 60 M 1 KOHCTpYKIUi
OPY u KC cnenyer npuHUMaTh Kak JUIsl KOHCTPYKIUH, HE PACCUUTHIBAEMBIX HAa YCTAJIOCTb, a
Uit iaHneBbIX coeanHeHudd u omop BJI BeicoToii Oosnee 60 M — Kak AJii KOHCTPYKIIMIA,
paccunThIBAEMbIX Ha yCTAJIOCTh, 110 Tabnuue I'.3 npunoxenus I

16.3 JIutble aeranu cieAyeT IPOEKTUPOBATh U3 YIIIepoaucTon ctanu Mmapok 35J1 u 451
rpynn otuBok |l u 1l mo T'OCT 977.

16.4 Ilpu pacuerax omop BJI, xonctpykumii OPY u KC cnenyer mpuHuMaTh
K03 PHUIMEHTHI YCIIOBHI paboThI, ycTaHOBICHHBIE B pa3aenax 4 u 14, 7.1.2 u mo tabmuie 45.

Jns onop BJI, OPY u KC 3Hauenue ko3 duirenta Haie:KHOCTH 10 OTBETCTBEHHOCTH
Yn CIEAYET NPUHUMATh paBHbIM 1,0.

PacueT Ha MPOYHOCTH PACTSHYTHIX AJIEMEHTOB omop o Gopmyne (5) ¢ 3aMeHOl B Hel
3HaueHus Ry Ha R, /v, He momyckaercs.

16.5 Tlpwu ompeneneHUN MPHUBEICHHOW TMOKOCTH 1O TabIHIle 8§ HAUOOJBIIYIO0 THOKOCTh
BCETO CTEPHKHS Amax CIIEAYET BBIUUCIATH 1O (GOpPMyJIaM:

JUISL YETBIPEXTPAHHOTO CTEPKHS € MapajlieIbHBIMU MOSCaMH, IIAPHUPHO ONEPTOro IO
KOHIIaM,

Amax = 21 /b; (201)

JJI TPEXTPAHHOT'O paBHOCTOPOHHETO CTCPIKHS C Mapa/ICIIbHBIMHA MTOACAMU, IHAPHUPHO
OIIepTOro 1o KOHIaMm,

Amax = 2,51 /b; (202)
JUTsl CBOOOJTHO CTOSIIEH CTOWKY MUpaMUAaIbHOM (HOpMBI (cM. pucyHOK 15)

O0o03Ha4eHus, mpuHATHIC B popmyrax (201) — (203):

| — reomeTpudeckas JJIMHA CKBO3HOTO CTEPIKHS;

b — paccTosHUEe MEX Ty OCSIMH MTOSICOB HanOOJIee Y3KO# IPaHu CTEPIKHS C

napajuielIbHbIMU TIOSICaMH;

h — BeICOTa CBOOOIHO CTOSIIIEN CTONKH;

u=125 (bs/ bi)2 — 2,75(bs / bj) + 3,5 — ko3hduIHEHT A ONpeneneHus] pacueTHOU
JUTHHBI,
rae bs u bj — paccrosiHus Mexay OcsaMU MOSICOB MUPaMUIATIBHOM OMOPBI COOTBETCTBEHHO B

BEPXHEM U HIDKHEM OCHOBaHMSIX HamOoJee y3KOH TpaHH.
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Taonuma 45

Koaddumuent ycnosuit
DIEeMEHT KOHCTPYKIIHH paboTHI ¥,

1 CxxaTple nosica U3 OAMHOYHBIX YTOJKOB CTOEK CBOOOJIHO CTOSIIEH OIOPHI
B TIIEPBBIX JIBYX MAHENIAX OT OaliMaka MpHu Y3JI0BBIX COSIUHEHUIX:

a) Ha CBapKe 0,95

0) Ha Oonrax 0,90

2 CxaTplit 27IeMEHT TUIOCKOW PElIeTIaTo TPpaBepChl U3 OUHOYHOTO PaBHO-
TIOJIOYHOTO YTOJIKA, TPUKPETUIIEMOTO OIHOM TOKO# (pHCYHOK 22):

a) Mosic, MPUKPEIUIIEMBINA K CTOIMKE ONOPHI HETTOCPEICTBEHHO IBYMSI 0,90
6ostamu 1 OoJiee, MOCTABICHHBIMH BIOJIb 1T0SICA TPABEPCHI
0) mosic, MPUKPEIUIIEMBIN K CTOMKE OMIOPEI OAHAM OOJITOM HITH depes 0,75
(hacoHky
B) pacKoc  pacropka 0,75
3 OTTsKKa M3 CTaJIbHOTO KaHATa WIIK ITy4YKa BEICOKONPOYHOI MPOBOJIOKH:
a) JJIsl IPOMEXKYTOYHOI OMOPBI B HOPMAIBHOM PEXUME PaOOTHI 0,90
0) U1 aHKEepPHOM, aHKEPHO-YTII0BOH U YIIIOBOW OTIOP:
B HOPMAJILHOM PeXHMe padoThI 0,80
B aBapUITHOM pekuMe pabOoTHI 0,90

IIpumeuanue— YkazanHple B TaOIUIC KOIPPHUIMCHTHI YCIOBUH paObOThl HE PacpOCTPAHSIOTCS Ha
COCIAMHEHHUS 3JIEMEHTOB B y3JIaX.

A

I'@"I
L—
L

[

Pucynok 22 — Cxema TpaBepchl ¢ TPEYTOJIbHOI peleTKoi

16.6 Pacuer Ha yCTOMYMBOCTH MNpPHU CXKATUU C H3TMOOM CKBO3ZHOTO CTEPXKHS C
pelIeTKkaMy MOCTOSIHHOTO MO JJIMHE CEYEHHUs CJIeAYyeT BBIMOJHATH COTVIACHO TPeOOBaHUSIM
paznena 9.

{151 paBHOCTOPOHHETO TPEXTPAHHOTO CKBO3HOTO CTEPKHS C PEHIETKAMH IOCTOSHHOIO
0 JUTMHE C€UYEHUSI OTHOCUTENbHBIN SKCLIIEHTPUCHUTET CIIENYeT BEIYUCIATH 110 POpMyTIaMm:

IpU U3rude B MIIOCKOCTH, MEPIEHANKYIIPHON OJTHOM U3 rpaHel,

m = 3,463M / (Nb); (204)
npu U3rude B IIIOCKOCTH, NMapauIedbHOM OJHOM U3 rpaHei,
m = 3BM / (Nb), (205)

rie b — paccTosHIE MEXTy OCSMU TOSICOB B TUIOCKOCTHU TPaHH;
B — koaddunuent, paBublii 1,2 mpu 0onTOBBIX coeAuHEHUIX U 1,0 —
IIPY CBapHBIX COCINHEHUSIX.
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16.7 Ilpu pacyere Ha yCTOMYMBOCTh HpPU CXKATUU C U3TMOOM CKBOZHOTO CTEPXKHS C
pewetkaMu corinacHo TpebosanusM 9.3.1 u 9.3.2 3HaueHHME SKCLUEHTpUCHTETAa e IpH
OOJITOBBIX COCTMHEHUAX JIEMEHTOB CIIEAYeT YMHOXATh Ha Kod(durment 1,2.

16.8 Ilpu npoBepke YCTOWYMBOCTH OTAEIBHBIX MOSICOB CTEP’KHS CKBO3HOIO CEUEHUS
OTOp C OTTSHKKAMM TPH CXKATUU C M3TUOOM NIPOJMOJIbHYIO CHIIY B KaXKIIOM IOSICE CIIEIyeT
OIpeNeNATh C Yy4eTOM JOINMOJHUTENbHOro ycuinust Nag 0T msrubaromero MomeHra M,
BBIYUCIIIEMOTO TI0 1e(hOpMUPOBAHHON CXEMe.

JUis 1mapHUpHO ONEpPTOM NMO KOHIAM pEIIeTYaTOM CTOMKHM IMOCTOSHHOIO IO JUIMHE
IPSMOYTOJIBHOTO CeueHHs (Tun 2, Tabnuia 8) omopsl C OTTSHKKaMM 3HaUeHHEe MOMeHTa M B
cepeiMHe JUIMHBI CTOWKU MIpU U3rude ee B OHOH M3 IUIOCKOCTEH X —X WM Y — Y CleAyeT
oTpeAeaTh o Gopmyre

M=Mq+ BN/ (fg+ ), (206)

rae Mg — usrubaronyii MOMEHT B CEpeIMHE JUIMHBI CTOMKHU OT ITONEPEYHOM HArpy3KHu,
oTpeseNsieMblil Kak B Oajikax;

S — ko3 duIenHT, MpuHUMaeMblil corinacHo 16.6;

N — npojiosibHasE cujia B CTOMKE;
fq — poru6 cToiiky B ceperHe AIMHBI OT IONEPEYHOIT HArPY3KH, ONIPEACIIIEMbI KaKk B
OOBIYHBIX OaJIKax ¢ MCIOJIH30BAHUEM MPUBEIEHHOTO MOMEHTA HHEPIIUU CEUCHUS lf ;
f, = 0,0013| — HayanpHBIH MPOrKHO CTONKHU B IFIOCKOCTH U3rHOa;
§=1-0,AN12/(E lg).
3neck: | — pmna croiiku; leg = Al 2 22,
rame A — miomaab CEYeHUs CTOMKMY,
Aef — IpUBEICHHAS! THOKOCTH CTOMKH, OTIpeeisieMast o TaiuIe 8 I CeUeHHs Thmna 2
¢ 3amMeHoi B Gpopmyne (16) Amax Ha A, MIM A, COOTBETCTBEHHO ILUIOCKOCTH M3ruo0a.

[Tpu u3rube cToiku B ABYX MIOCKOCTAX ycuimne Nag cienyer onpeaensts mo Gpopmyse
(124); mpu TOM HauvalbHBIA Mporud f, cieayer yduTHIBaTH TOJBKO B TOM IUIOCKOCTH, B
KoTOpoi cocTtaBstromast ycunuss Nag OT MomeHTa M, unu M, umeer Haubonbliee
3HAYCHHE.

16.9 TIlomepeunyro cuny Q B HIQpHUPHO OMEPTOM MO KOHIIAM CTOMKE C pelIeTKaMu
MOCTOSIHHOTO 110 JUIMHE MPSIMOYTOJIBHOTO cedeHus (Tunl 2, Tabiuia §) Omnopbl C OTTSKKAMU
IpU CXKAaTUU C M3rHOOM B OJHOM M3 TJIOCKOCTEM X — X WM ) — Y CIeAyeT MPUHUMATh
MTOCTOSTHHOM T10 JJIMHE CTOMKU U ONIPENETsATh 1o hopMyIie

BB n). (207)
rie Qmax — MaKCUMalbHasl IOMNepeyHasi cujla OT MONEepPEeYyHON Harpy3Ky B INIOCKOCTH U3rH0a,
ompenensieMas Kak B Oankax.

OcranbHble 0603HaueHus B popmyiie (207) cnenyer NpUHUMATh TAKMMH K€, KaK B
dbopmyie (206).

16.10 JIns mapHUpPHO ONMEPTOM MO KOHIAM pelIeT4yaTod CTOMKM IOCTOSHHOTO IO
JUIMHE TPEYyroJbHOTO CKBO3HOro ceueHus (Tunm 3, Tabnuua §) OMOpBl C OTTSXKKAMU MpU
C)KaTUM C M3rMOOM B OFHOM U3 IUIOCKOCTEH X — X WIM ) — ) 3HauUeHHUe MOMeHTa M B
CepeNMHE €€ UTMHBI CIeAyeT OnpeaesiTh mo hopmyne (206), a mpuBeIeHHYIO THOKOCTh — 110
tabmuie 8 Ui cedeHus Tumna 3.

[Tpu u3rube cTOMKM B JBYX IJIOCKOCTAX 3HaueHHe ycuius Nag cienyeT mpuHHUMATh
OOMBIINM U3 IBYX 3HAYCHHI, ONIpEesieMbIX 110 (popmynam:

Q = Qmax *+
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IIpu yuere oOoux momeHtoB M, u M, BO BTOpoi ¢opmyie (208)
HayaJlbHbIH TPOTU0 CTOMKHM B KaXXJOW M3 JBYX IIOCKOCTEH cieayeT NpUHUMATh
paBubim f, = 0,001l.

16.11 Tlomepeunyro cuiy Q B IUIOCKOCTH TpaHHW B IIAPHUPHO OINEPTOH MO KOHIIAM
pelIeT4yaToil CTONKe TPEYroJbHOIO CKBO3HOIO CEUYEHHUS OIOPHI C OTTSHKKAMU MPU CHKATUU C
u3ruboM cienyer omnpeneniatb mo ¢opmyne (207) ¢ y4eroMm NpUBEIEHHONW TMOKOCTH Aef ,
omnpenenseMoi mo Tadnuie 8 sl ceueHus Tuma 3.

16.12 Pacuer Ha yCTOHYMBOCTb C)KaTBIX JJIEMEHTOB KOHCTPYKIHH W3 OJUHOYHBIX
YroJIKOB (TOSICOB, PELIETKU) CIEAYeT BBIMOIHITH, KaK MPaBUIIO, C YYETOM 3KCIEHTPHYHOTO
IPWIOKEHUS IPOJOIbHON CUIIBI.

JlomyckaeTcsi pacCUMTHIBATh 3TH JIEMEHTHI KaK LIEHTpalbHO-CKaThie o Gopmyre (7)
IIPY YCIOBUU YMHOXEHHS MPOJOIBHBIX CHJI Ha KOOPPHUIMEHTH Oy U O , IPHHAMAEMBIE HE
menee 1,0.

B npocTtpaHCTBEHHBIX OONTOBBIX KOHCTPYKIUAX MO PUCYHKY 15 (kpome pucyHka 15,8
Y KOHIIEBBIX OIOP) IPHU LIEHTPUPOBAHUH B y3JI€ AJIEMEHTOB U3 OJMHOYHBIX PABHOMOJIOYHBIX
YrOJIKOB MO WX PUCKaM MPU OJHOPSTHOM DPACIIOJIIOKEHUU OOJNTOB B 3JEMEHTAX PEHICTKH U
NPUKPETUICHHH PACKOCOB B Y3JI€ C JBYX CTOPOH IOJIKM MOsica 3HaYeHUsI KOd()(PUIMEHTOB o 1
Ol CIIeAYET OMpPeesTh:

Juist mosicoB ipu A < 3,5 (mpu A > 3,5 cnenyer npuHuMate A = 3,5) o popmynam:

npu 0,55<¢/b<0,66 u Nypg/ Ny <0,7

om=1+[c/b-0,55+ A 0,2 - 0,0571)] Nmd/ Nm; (209)
npu 0,4<c¢/b<0,55 u Npg / Npn<(2,33¢c/b-0,58)

om=095+0,1c/b+[034-0,62c/b+ A (0,2—0,051)] Nmg/Nm;  (210)

JUTSl pAaCKOCOB, MMPUMBIKAOIIHMX K PACCUNTHIBAEMOM TIAHEIH M0sIca, 10 (hopMyIiam:
npu 0,55<c¢/b<0,66 u Npg/ Ny, <0,7

0g=118-0,36 c/b +(1,8c/b — 0,86) Nmg/ Np; (211)
npu 0,4 <c/b< 0,55 u Nypg/ Npn<(2,33¢c/b-0,58)
0g=1-0,04 c/b +(0,36-0,41¢c/b) Nmng/ Npn. (212)

Jlnst TpoCTpaHCTBEHHBIX OOJITOBBIX KOHCTPYKIHMK 1O pUCYHKY 15, r, 1 B dopmymnax
(210) u (212) cnenyet npunumats 0,45 < ¢/ b < 0,55.

B dopmynax (211) u (212) oTHOIIeHHE pacCTOSHUS MO TOJKE Yrojika packoca OT
oOyIIKa 10 PUCKHU, Ha KOTOPOH yCTaHOBJEHbI OONTHI, K IIMPHHE IMOJKH YrojKa packoca
npuHsATo oT 0,54 no 0,6; npu oTHomeHuu, paBHOM 0,5, KOdIPHUIMEHT Oy, BEIYUCIECHHBIHN 110
dopmynam (211) u (212), nomkeH ObITh yBenu4eH Ha 5 %.

B mpocTpaHCTBEHHBIX CBAPHBIX KOHCTPYKIMUSAX W3 OJMHOYHBIX PABHOIOJIOUYHBIX
YrOJIKOB 1O pUCYHKY 15, 0, T (KpoMe KOHIEBBIX OMOp) C MPUKPEIJICHUEM PAaCKOCOB B y3JI€
TOJIBKO C BHYTPEHHEW CTOPOHBI MOJKH mosica TP Nmg / N < 0,7  3Hadenust koadduipeHToB
Om M Og CIeayeT NPUHUMATD:
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npu HEHTPUPOBAHUM B y3JIaX »JJIIEMEHTOB 10 IIGHTPaM TSDKECTH CEUCHHM

om = og = 1,0;

Opd  ICHTPUPOBAaHMM B y3JaX  Oced  packocoB  Ha  OOymIOK  mosica

od = 1,0 + 0,12 Nppg /Np.

[Tpu pacyere KOHCTPYKLHMH Ha COBMECTHOE JE€MCTBHE BEPTUKAIBHBIX U IONEPEYHBIX

Harpy30K M KpYTSIIEro MOMEHTA, BEI3BAHHOTO OOPBIBOM MPOBOAOB MUJIH TPOCOB, JOMYCKAETCS

MPUHUMATB Oy = oy = 1,0.

O0o03Ha4eHus, mpuHATHIC B popmynax (209) — (212):
C — pacCTOsIHME IO IOJIKE YToJIKa Mosica OT O0YIIKa 10 PUCKH, HA KOTOPOH PacHoIOkKeH
LEHTp Y3714,
b — mmpuHa MOJKH yroJka mnosca;
Nm — mpoonbHast CHla B TIAHEJH T0sICa;

Nmd — CyMMa IIpoeKLuii Ha OCh T0sica YCUIIUI B packocax, IPUMBIKAIOIUX K OJTHON MOJIKe
nosica, epegaBaeMas Ha Hero B y3Ji€ U OTpeiessieMasi TPy TOM K€ COUYETaHUU
Harpy3ok, kak juig Np; Ipu pacdere mnosica cieayeT IpUHUMAaTh Oosbliee U3

3Ha4eHUN Npg, TOyYSHHBIX U1 Y3JI0B TI0 KOHIIAM HaHEJIH, a IPH pacyeTe packocoB —
11 y371a, K KOTOPOMY ITPUMBIKAET PacKoc.
16.13 PacuerHble UMHBI lef ¥ pagMychl MHEPUMU CEUEHHW | TpU ONpEIeICHHH

IrMOKOCTH 3JIEMEHTOB IUIOCKMX TPAaBEpC C MOSICAMU M PELIETKON U3 OJJMHOYHBIX YTOJKOB (CM.

pUCYHOK 22) ciieyeT IpUHUMATh PaBHBIMU:

Om

s mosica ler = I, 1= Imin o= Ina, 1= 1y
nns packoca et = lg, 1= imin;
ans paciopku  let =g, 1= imin,

e Ix — paaguyc WHEPIMU CeYeHHS OTHOCHTENLHO OCH, MapaJUIeJIbHOM TIOCKOCTH PELICTKH
TPaBEPCHI.

16.14 T'mOKOCTH MEpPBOTO CHHM3Y pacKoca W3 OJWHOYHOTO YroJIKa pemIeTdaTon
cB00OIHO cTosiiel onopel BJI He nomxHa mnpessimate 160.

16.15 OTkioHeHHs BepXa Onop ¥ MPOTHObI TpaBepC HE TOJHKHBI TPEBBIIIATh 3HAUCHHIH,
MpUBEICHHBIX B Tabmuile 46.

16.16 B cranbHBIX NpOCTPaHCTBEHHBIX KOHCTpYyKIusAx omop BJI u OPY wu3
OJIMHOYHBIX YTOJIKOB CleJyeT MpelycMaTpUBaTh B MOMEPEUYHBIX CEUEHUSAX Auadparmsl,
KOTOPBIE JIOJKHBI pacrojiaraTbCsi B CTOWKaxX CBOOOJHO CTOAIIMX ONOP HE PEKE, UEM Uepe3
25 M, ¥ B CTOHKax OMOp Ha OTTSAXKKaX He pexe, ueM uepe3 15 M. [luadparmsl TOJKHBI
TaKXe yCTaHABJIMBAThCA B MECTaX MPUII0KEHUS COCPEOTOUECHHBIX HArPY30K U MEPETOMOB
MOSICOB.

16.17 Tlpum pacdere Ha CMSATHE COCIUHSEMBIX JIEMCHTOB PEUICTKH B OJIHOOOITOBBIX
COEIMHEHUAX C PACCTOSTHUEM OT Kpas 3JIEMEHTa JI0 LIEHTpa OTBEPCTUS BJOJIb YCUIIUS MEHEE
1,5d ciaenyer yuntbiBath npuMedanue 2 Tabmuinl 40.

B 01HOGOATOBBIX COEMHEHUSAX >JIEMEHTOB, TOCTOSHHO pabOTAIOIMX HA PACTSIKEHHE
(TAr TpaBepc, AJIEMEHTOB, NMPUMBIKAIONIMX K y3JIaM KPEIUIeHHsI MPOBOJOB U TPOCOB, U B
MecTax KperjieHHs O0OpyHOBaHMs), PACCTOSHUE OT Kpas 3JIeMEHTa /0 IEHTpa OTBEPCTHUS
BJIOJIb YCHJIHSI CIIEAYeT IPUHUMATh He MeHee 2d.

16.18 Packochl, mpukpersieMble K HOsACYy OONTaMU B OJHOM Y3J€, JOJDKHBI OBITh
pacnosokeHbl, Kak MPaBuiio, C IBYX CTOPOH IMOJIKH MOSCHOTO YTrOJKa.
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Tabnuma 46
OTHOCHTENBHBIN IIPOTHO TPaBEePCHl
Oankn (K IpoJIETy WM JUIMHE KOHCOJIH)
Ornocurenbhoe BEPTHKAIbHBIHN TOPU3OHTAIBHBIN
Ne OTKJIOHEHHE Bepxa
ILIL. KoHcTpykuus 1 HanpaBJeHHe OIIOPBI Ha
OTKJIOHCHUS (K BBICOTEC OHOpr) B IIPOJIETE Ha KOHCOJIN B IIPOJIETE KOHCOITH
1 | Konuesas n yrinosas onopa BJI 1 1 1
AQHKEPHOT'O TUIA BHICOTOH J10 — - - He orpanu-
60 M BIOJH MPOBOJIOB 120 120 70 YHBAETCS
2 | Onopa BJI aHKepHOTO THIIA BEI- 1 1
coToit 10 60 M BAOJIb IPOBOJOB 100 120 70 To xe
3 | IIpomexxyrounas omopa BJI He orpauu- _l i
(xpome mepexoaHo) BAOIb YUBACTCS 150 50 »
MIPOBOJIOB
4 IIepexonnsie onopsl BJI Bcex 1 1 1
TUTIOB BBICOTOM CBBbIIIE 60 M 140 — — »
BJIOJTH POBOJIOB 200 70
1
5 Omnopa OPY Broib npoBoJ0oB — i i 1 | i
100 120 70 200 70
6 To e, monepex NpoBoJOB He He He orpanu-
70 OTpanu- OrpaHu- YHBAETCS
YUBAETCS | YUBAETCS
7 Croiika omopsl oj; 060py10- 1 - - - | -
BaHME 100
1 1
8 Banka monx obopynoBanue _ — — — —
300 250 |

[IpumMevanus

1 Otknonenne onop OPY u tpasepc onop BJI B aBapuifHOM 1 MOHTa)KHOM pEXUMax HE HOPMHPYETCS.

2 OTKIOHEHHS U MPOTHOBI MO MO3HIMAM 7 M 8 HOIDKHBI OBITH YMEHBIIEHBI, €CIIM TeXHHYECKIMHU YCIOBHSIMH Ha
HKCILTyaTaIHI0 000pYAOBAaHHS YCTAaHOBIICHBI 00JIee XKEeCTKHE TpeOOBaHHsI.

16.19 B GONTOBBIX CTHIKAaX MOSICHBIX PABHOIMOJOYHBIX YTOJKOB YUCIIO OOJTOB B CTHIKE
CleIyeT Ha3HaYaTh YETHBIM U PACIpeNesaTh OONTH MOPOBHY MEXKIY MOJIKAMH YTOJKA.

Yucno 001TOB IIpru OJHOPAJHOM M IMIAXMATHOM HX PACIIOJIOKCHHH, a TaKXE YHCIO
MOTIEPEYHBIX PSAIOB OONTOB MPHU JIBYXPSAHOM WX PACIOJIOXKEHUH CIEAyeT Ha3HauaTh, Kak
IIpaBUJIO, HE O0Jiee MATH Ha OJHOU MOJIKE YToJIKa ¢ KaXKIOW CTOPOHBI OT CTHIKA.

VYkazaHHOe 4ncI0 OONTOB U MOMEPEUYHBIX PSIOB JIOMYCKACTCS YBEIUYUTH O CEMH MPHU
YCIIOBUU YMCHBIIICHUs 3HadeHus Kkod(ddummenrta vyp, ompenensemoro mo Ttadmume 40,
ymHOkeHueM Ha 0,85.

16.20 Pacyer Ha yCTOMYMBOCTH CTEHOK OMOP M3 MHOTOTPAaHHBIX TPYO MpH dYHCIE
rpaHeit ot 8 1o 12 cienyeT BBIMOIHATH 10 hopMyie

99



CII 16.13330.2011

o1 /(oerye) <1, (213)
rie 61 — HauOoJIbIIee CKMMAFOLIECE HATIPSDKEHUE B CEYCHHUHU OTIOPHI IIPH €€ pacyeTe 1o
neGopMHUpPOBaHHON CXEMe;
Gcr — KPUTHYECKOE HANPsHKEHHE, BEIYHCIsIEMOoe 110 opmyie

oo = (B /B2 —=38/22 ) yR,< Ry . (214)

B dopmymne (214) o603HaueHO:
B=058+181/172;
Aw=(b/1) R ,/E — ycnoBHas ruOKOCTb CTEHKHM IPaHy IMPUHOK D 1 ToNmumHOi t;

w =1+0,033 Ly (1 —02/01),
rjae A Clemyer MpuHUMAaTh He Oonee 2,4;
G2 — HaUMEHblIIee HapsHKEHNUE B CEYEHUH, IPUHUMAEMOE TPU PACTSKEHUH CO 3HAKOM
«MHUHYC».
MHororpanHasie TpyObl JOJKHBI 0TBedaTh TpeOoBaHusaM 11.2.1 u 11.2.2 nansa kpyrasix
TpYO € paiycOM OIUCAHHOM OKPY>KHOCTH.

17 lonoHuTeNbHBbIE TPEOOBAHMS M0 MPOEKTUPOBAHUIO KOHCTPYKIUH
AHTEHHBIX COOPY:KeHNH CBSI3H BBICOTOMH 10 500 M

17.1 ns cranbHBIX KOHCTPYKUMH aHTEHHBIX coopyxeHuil (AC), kak npaBuio, cieayer
npumensats ctayim o 'OCT 27772 (xpome craneit C390K, C590, C590K), cranp mapok 20 u
09I2C mo T'OCT 8731 cormacHo mnpunoxenuto B. Ilpu »TOM cienyer npuHHMATh
pacrpezaesieHie KOHCTPYKIMH 110 TpyInam:

rpynna 1 — OTTSKKM W3 CTajJbHBIX KaHATOB M LENed pa3nuuHoi KoHurypanuwu,
HECYLIHE€ BaHThl AHTEHHBIX IOJIOTEH M AHTEHHbIE IPOBOJA; 3JIEMEHTHl (MeXaHWYEeCKUe
JIeTaI) OTTSKEK MauT U aHTEHHBIX MOJIOTEH, JAETAJIN KPEIUIeHHUs OTTSOKEK K pyHIaMeHTaM U
K CTBOJIaM CTaJIbHBIX OmNOp; (iiaHIbl U (UIaHLIEBbIE COEAMHEHHUS 3JIEMEHTOB CTBOJIOB MauT U
OaleH, BKIIIOYas ONOpHbIe (IIaHIbl U OalIMaKy;

rpynna 2 — CIUIOINIHOCTEHYaThle M pelleTdarble CTBOJBI MauT U OallleH, peleTka,
JnradparMel CTBOJIOB OallIEHHBIX OTOP;

rpynna 3 — JeCTHHIbI, NMEpPEeXOAHbIE IUIOMAAKU; METAUIOKOHCTPYKIUU KpPETJICHUS
AQHTEHHOTO 000PYJOBAHUSI.

Marepuansl A COEAUHEHUH cleayeT NPUHUMATh COTJIACHO pas3zelly S, HOpMaTUBHbIE
U pacyeTHbIE COINPOTHUBIICHUS MaTEpHaJOB M COEIMHEHMH — COIVIACHO pa3ieny 6
npuinoxenusMm Bu I

15.2 JIns OTTSHKEK M DJIEMEHTOB AHTEHHBIX IOJOTEH CIEAYET NPUMEHATH CTaJbHBIE
KaHaThl Kpyrible ouuHKoBaHHble 1o Tpynne CC, rpy3oBble HEpPaCKPYUMBAIOLIUECS
OJIMHAPHOW CBMBKH (CIUPAJIbHBIC) MM HEPACKPYUHMBAIOIIUECS JABOMHON KPECTOBOW CBUBKH C
METAIIMYECKUM CEepJCYHUKOM (KpYTJIOMpPSAHbIE), IPU 3TOM CIUpaJbHbIE KaHAThl CIEAYET
IIPUMEHATH NPU pacyeTHbIX ycinax 1o 325 xkH. B kanarax cienyer NpUMEHSTHh CTAIBHYIO
KPYIJIyl0 KaHATHYIO TIPOBOJIOKY HauOONbIIMX AuaMeTpoB Mapku 1. [ns  cpenne- u
CUJIBHOArPECCUBHBIX Cpel JOIYCKAeTCsl IPUMEHATh KaHaThl, OLMHKOBaHHbIE 10 rpymie JXKC,
¢ TpeboBanusmMu i kaHatoB rpynmnel CC. Jlomyckaercs NpuMEHEHHE PacKpyUMBAIOIINXCS
KaHATOB IIPH YCIOBHHU, YTO OOBSI3KHM M3 MSTKOM OIMHKOBAHHOW MPOBOJIOKH, PACIIOJIOKEHHBIE
M0 KOHIIaM KaHaToB, OyayT yBEJIUYEHBI IO JUTMHE Ha 25 %.

100



CII 16.13330.2011

Jnst OTTSKEK CO BCTPOCHHBIMHM M30JISITOPAMHU OPELIKOBOTO THIIA CJIEAYET MPUMEHSTH
CTaJIbHbIE KaHaThl C HEMETAUIMYECKUMH CepACYHUKAMM, €CIH OITO JOIMYyCKaeTCs
PaTMOTEXHUYCCKUMU TPEOOBAHUSMHU.

Jis OTTSDKEK C YCWIMAMH, MPEBBIIIAIOIIMMU HECYIYI0 CIOCOOHOCTh KaHATOB W3
KpPYTJIOil TPOBOJIOKH, JOMYCKAeTCs MPUMEHEHHE CTAJbHBIX KaHATOB 3aKPHITOTO THUMA U3
3eTOOpa3HbIX U KJIMHOBHUIHBIX OLIMHKOBAHHBIX ITPOBOJIOK.

17.3 KoHIIbI CTAIBHBIX KAHATOB B CTaKaHaX MJIM My(Tax CIeIyeT 3aKpeIuisTh 3aIUBKON
UUHKOBBIM criaBoM ITAMO9-1,5J1 mo I'OCT 21437.

17.4 Jlnsg »1eMEHTOB aHTEHHBIX MOJIOTEH CJEAYeT MPUMEHSTh MPOBOAA COTJACHO
tabmuie I'.11 npunoxenuss I'. [IpuMeHeHHEe MEITHBIX IPOBOJIOK JOMYCKACTCS TOJBKO B
ClIy4asix TeXHOJOTUYECKON HEOOXOAUMOCTH.

17.5 3HaueHue pacyeTHOrO COMPOTUBIICHUS (YCHIIHNS) PACTSHKEHHIO MIPOBOAOB U MPOBOJIOK
ClieyeT TMPUHUMATh  PAaBHBIM  3HAUEHHWIO  Pa3pbIBHOTO  YCWIWS,  YCTAaHOBJICHHOMY
TOCYAapCTBEHHBIMU CTaHAapTaMH, JIEIEHHOMY Ha K03 HUIUEHT HaISKHOCTH IO MaTEPUAITY Ym:

JUTSL ATFOMUHUEBBIX U METHBIX TTPOBOOB Y = 2,5;

JUTSL CTAJICATFOMUHUEBBIX ITPOBOJIOB NP HOMUHAIBHBIX CEUCHUSIX, MM

16 m 25 - Ym =28,

35-95 — Ym =2,5;

120 u Gomee — ym = 2,2,

JUIS1 OMMETAINTMYECKUX CTAIEMEIHBIX MPOBOJIOK Ym = 2,0.

17.6 Tlpu pacuerax xoHCcTpykiuii AC crnenyer npuHUMaTh KO3()PUIMEHTHI YCIOBUN
pabotsl, ycranoBneHHele B 4.3; B pazzaene 14 u B Tabmuie 47.

Tabnauma 47
. Koa¢pdurpent
DJeMeHThl KOHCTPYKLUI .
YCTIOBHI pabOTHI Y.
[penBapuTenbHO HAIPSDKEHHBIE 3JIEMEHTHI PEIETKU 0,90
dnaHuer:
KOJIBLIEBOTO THUIIA 1,10
OCTaJIbHBIX TUIIOB 0,90
CrasibHbIe KaHATBI OTTSKEK MauT WM 3JIEMEHTBI aHTEHHBIX MOJIOTEH
IPU UX KOJIMYECTBE:
3—5 OTTsKEK B SIpyCce WM 3JIEMEHTOB aHTEHHBIX MOJOTEH 0,80
6—8 oTTsKEK B sIpyce 0,90
9 u Ooslee OTTSIKEK B Apyce 0,95
3ajiesika KOHIIOB Ha KOYILE 32)KMMaMH MIIM TOYEYHOE ONPECCOBaHUE 0,75
BO BTYJIKE
OrnueTka KaHaTa Ha KOYIIe WIN U30JISITOpe 0,55
DJIeMEHTBI KPEIUICHUS OTTSDKEK, aHTEHHBIX TI0JIOTEH, TIPOBOJIOB, 0,90
TIOJIKOCOB K OIIOPHBIM KOHCTPYKIMSM U aHKEPHBIM (pyHIaMeHTaM
AHKepHbIe TSDKU 0e3 pe3b00BbIX COSANHEHUI pu paboTe UX Ha 0,65
pacTsDKeHHE C M3THOOM
[IpoyuuHsl pu paboTe Ha pacTsHKeHHEe 0,65
Jeranu kpernsieHui U COeIMHEHUH CTAJIbHBIX KAHATOB:
MeXaHU4eCKHe, KpOMe OCeil IapHUPOB 0,80
OCH IIAPHUPOB ITPU CMSATHU 0,90

17.7 OtHocuTenbHbIE OTKJIOHEHHUS OIOP (K BBICOTE) HE JOJKHBI IPEBBIIATH 3HAUEHUN
(KpoMe€ OTKJIOHEHMH Omop, I KOTOPBIX YCTAHOBJIEHBI HHBIE 3HAUEHUS TEXHUYECKUM
3aJJaHMEM Ha IPOEKTHPOBAHUE):
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IIPH BETPOBOW WIJTH TOJOJETHOM HATPYBKE . ... uvtenttetententeeneentanneaneennenneanens 1/100;
IPY OJIHOCTOPOHHEH MOIBECKE AHTEHHBI K OTIOPE MPH OTCYTCTBHHU BETPA........... 1/300.

17.8 MoHTaXXHbIE COEAUHEHMS 3JIEMEHTOB KOHCTPYKIUH, NEpeNaolue pacyeTHbIE
yCUIIMsI, CIIeAyeT IpOeKTUpOBaTh, Kak IpaBWIO, Ha OoiTax Kiacca TOYHOCTH B n
BBICOKOTIPOYHBIX OonTax. [Ipy 3HAKONMEpEMEHHBIX YCWIMSX, Kak TPaBWIO, CIEIyeT
IPUHUMATh COEMHEHUS Ha BEICOKOIIPOYHBIX 0OJITAaX MM Ha MOHTa)KHOW CBapKe.

Bo ¢nanueBbIx coenMHEHHMSX CleIyeT, KaK IpaBWIO, MPUMEHSITh BBICOKOIIPOYHBIE
OONTHI.

[IpuMeHeHHEe MOHTaXXHOM CBapKH WM OONTOB Kilacca TOYHOCTH A JOJDKHO OBITh
COIVIACOBAHO C MOHTHUPYIOILEH OpraHu3alnuen.

17.9 Packocel ¢ ruOKOCTBIO Oosnee 250 mpu MEpPeKpecTHOM peleTke B MecTax
nepeceyeHi JOKHBI ObITh CKPEIIEHbl MEKIY COOOH.

[Tporu6sl pacropox auadparM © SJIEMEHTOB TEXHOJOTHMUYECKMX IUIOMIAI0OK B
BEPTUKAJIBHON U TOPU30HTAIBHOMN MIIOCKOCTSIX HE JJOJKHBI IIpeBbimaTh 1/250 mposera.

17.10 B KOHCTPYKLHMSX pEIIeTYaTHIX OMop AuadparMbl JOJDKHBI yCTAHABIUBATHCS HA
pPAacCTOSHUU MEX1y HUMH He 0oJiee TpeX pa3MepoB CPEIHEro MOMEPEYHOIo CEYEHUs CEKIUU
OIIOPBI, @ TAK)KE B MECTaX MPHUIIOKEHHUS COCPETOTOUEHHBIX HATPY30K U NEPETOMOB IOSICOB.

17.11 bontel (¢naHIeBBIX CcOeIWHEHUH TpyO cleayer pasmemaTb Ha  OJHOU
OKPYXKHOCTM MUHUMAJIbHO BO3MOKHOTO JHMaMETpa, KaK MPaBUJIO, HA PABHBIX PACCTOSHUAX
Mex 1y OosiTaMu.

17.12 DnemeHTHI pemeTKu GepM, CXOASIINecs B OJHOM Y3Jie, CIeAyeT IEHTPUPOBAThH
Ha OCh I0sICa B TOUYKE IepeceueHMst UX ocell. B Mecrax mpuMBbIKaHUS PacKOCOB K (uiaHIaM
JIOITyCKAaeTCsl WX paclUEHTPOBKAa, HO, KaK MpaBWJIO, HEe Ooiee 4eM Ha TPeTh pazMepa
HONIEPEYHOro cedeHus mosica. IIpu pacueHTpoBKke Ha OONBIIMKA pa3Mep 3JIEMEHTHI JOJKHBI
OBITH PACCYMTAHBI C YUETOM Y3JIOBBIX MOMEHTOB.

B npope3HbIx ¢acoHKkax s KperieHHUs packoCoB M3 KPYIJIOW CTalM KOHEL MPOope3n
CJIeIyeT 3aCBEepIMBaTh OTBEPCTUEM AHMaMETpoM B 1,2 pas3a Oosiblie 1uaMeTpa packoca.

17.13 OTTspKKM B MauTax C pemérdyaTbiM CTBOJIOM CIIEIYeT LIEHTPUPOBaTh B TOUKY
NepecedeHus] Oceil MOsICOB U PACIOPOK. 3a YCIOBHYIO OCh OTTSDKEK CleAyeT NPUHUMATh
xopay.

JIucToBble MPOYIIMHBI JUIS KPEIUIEHHUS OTTSKEK JOJDKHBI IMOAKPEIUISATHCS pedpamu
KECTKOCTH, IPEAOXPAHIOIIUMHI UX OT U3ruoa.

KoHcTpykiiuu y31moB KpernjaeHus! OTTSDKEK, KOTOphIe HE BIMCHIBAIOTCSA B TPAHCIOPTHBIE
rabapuThl CEKIIMI CTBOJIA MauT, ClIEAYeT MPOEKTUPOBATh HA OT/EIbHBIX BCTABKaX B CTBOJIC B
BHJIC KECTKUX TrabapuTHBIX nuadparm.

17.14 Harsxuble yctpoiictBa (My(ThI), ciyXamue JUIsi PEeryJupoBKH UIMHBI U
3aKpeIJIeHUs] OTTSDKEK MauT, JOJDKHBI KPEMUTbCSd K AaHKEPHBIM YCTPOWCTBaM THOKOMN
KaHaTHOM BCTaBKOHM. /[nMMHA KaHATHOW BCTaBKM MEXIy TOpLAMU BTYJOK JIOJKHA OBITH HE
MeHee 20 TuaMeTpoB KaHara.

17.15 na snementoB AC cieayeT NpUMEHSTb TUIIOBBIE MEXaHHUYECKUE JETalH,
MIPOLIEIIINE UCTIBITAHUS HA IPOYHOCTh M YCTAJIOCTh.

Pe3b0y Ha pacTsHYTBIX 3JeMeHTax cienyeT npuHuMath coriacHo 'OCT 8724, TOCT
9150, 'OCT 24705 (ucriosHEeHHE BIAJAWHBI PE3bOBI ¢ 3aKPYTIICHUEM).

17.16 B oTTspkkax MayT, Ha MPOBO/AX U KaHATaX TOPU30HTANBHBIX AHTEHHBIX MOJIOTEH
JUISL TallleHWs] BUOpallMu cielyeT MpeaycMaTpuBaTh MOCIEA0BATENbHYIO0 YCTAHOBKY MapHBIX
HU3K04YacTOTHRIX (1 — 2,5 I'm) m BeIcOKOYacTOTHHIX (4 — 40 I'1r) BuOporacuteneit peccopHoro
tuna. Hu3kouacTOTHBIE TracuTenu ciaelyeT BIOMpaTh B 3aBUCUMOCTH OT YacTOTHI OCHOBHOTO
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TOHA OTTSKKH, IIPOBOJIA WM KaHaTa. PaccrosiHue S OT KOHIIEBOM 3a/€JKU KaHaTa O MecTa
MOJIBECKH TacUTeNel clieyeT OnpenesaTh no hopMyie

$>0,41x10°d +P/m, (215)

rae d — quamerp KaHaTa, poBoJia, MM;
m — Mmacca | M kaHaTa, IpPOBOJA, KT;
P — mpenBaputenbHOE HATSKEHUE B KaHATe, IIposoe, H.

BbicokouacTOTHBIE TracUTENM CJelyeT yCTaHaBJIMBaTh BBIIIE HU3KOYACTOTHBIX Ha
paccrosiHuu S. Ilpu mposerax NMpoBOJOB M KaHATOB AHTEHHBIX IIOJIOTEH, IPEBBILIAIOIINX
300 M, racuTenu clieAyeT yCcTaHaBIMBATh HE3aBUCUMO OT pacyera.

Jns ramenus kojeOaHW THUMA «TaJOMUPOBAHUE» CIEAYeT H3MEHSTh CBOOOIHYIO
JUIMHY KaHaTa (IpoBOJia) HOBOAKAMHU.

17.17 AwnteHHble COOpYXEHHsS PAIUOCBSI3U HEOOXOJAUMO OKpAIMBaTh COTJIACHO
TpeOOBaHUAM MO MAapKUPOBKE U CBETOOTPAXKACHUIO BHICOTHBIX MPENATCTBUI B COOTBETCTBUU
¢ HacraBnenuem no a’ poAMHaMHUECKOH CITy’KO€ B Ipa’kJaHCKOM aBHAlUHU.

17.18 MexaHuueckue JeTanu OTTSKEK, apMaTyphl U30JIATOPOB, a TAK)KE METU3bI, KaK
NPaBUJIO, TOJKHBI OBITH OIMHKOBAHHBIMH.

18 MomosHuTE/bHbIE TPEOOBAHMS MO MPOEKTHPOBAHUIO KOHCTPYKIIUIA
3[aAHUN U COOPYKEHUH NMPHU PEKOHCTPYKUNH

18.1 O0muMe moJ10KeHus

18.1.1 OueHky 0CcTaTOYHOTO pecypca KOHCTPYKIMH 31aHUI M COOPYKEHUHU clieyeT
NpPOM3BOJNTh Ha OCHOBAHWHM aHAlM3a WMEIOIIEHCS TEeXHHUYECKOW JOKYMEHTAIIHH,
BU3YyaJbHOTO, HWHCTPYMEHTAJIBHOTO OCBUJECTEIbCTBOBAaHUI, MPOBEPOUYHBIX PpACUETOB
Hecymeld CrnocoOHOCTH M Je(OPMATHBHOCTH KOHCTPYKTHBHBIX JJIEMEHTOB, HUMEIOIIUX
nedeKkTsl WIM TOJYYMBIIMX IOBpPEXACHHE B Mpolecce HKCIIyarauuu. B wurore
OCBHUJIETENIbCTBOBAHUSI TEXHUYECKOE COCTOSIHUE DJIEMEHTOB 3JaHUNW M COOpPYKEHUHU
JIOJIKHO OBITh ONPEeNIeHO KaK:

HCIIpaBHOE — TIpU OTCYTCTBUHM Je()EKTOB ¥ BBIOJHEHHHM BCeX TpeOOBaHMMN
JEMCTBYIOIMX HOPM M FOCYJapCTBEHHBIX CTaHapTOB;

padoTocnoco0HOe — NpY HATUYUU J1e(DEKTOB U MOBPEXKIECHUHN JOKAJIBHOTO XapakTepa
(kareropuu B), KoTopble pH MOCETYIONIEM PA3BUTUU HE MOTYT OKa3aTh BIUSHHUE Ha JApYyrHe
DIIEMEHTHl U KOHCTPYKIIMHM, HO TIOBIUSTH Ha YCIIOBHS O€30MACHON JKCIUTyaTalluH, T.e. TpH
YaCTUYHOM OTCTYIUICHHH OT TpeOOBaHUI HOpM Oe3 HapylleHus TpeOOBaHUM MO MpeeTbHBIM
cocrossHusM nepoit rpymnmbel (TOCT 27751) m npu Takux HapylIeHUAX TpeOOBaHWH IO
OpeJeNbHBIM COCTOSIHUSIM BTOPOM TPYNIBI, KOTOpble B KOHKPETHBIX YCIOBUSIX HE
OTPaHUYMBAIOT HOPMAJIbHYIO IKCILTyaTaIUIO 3/1aHuUs (COOpPYKEHUs);

OrPaHHYEHHO PadoToCnoco0HOe — TMpPH HAIUYMM Je(PEeKTOB U IMOBPEKICHHUH
(xareropun b), He TIPEACTABISAIOMNX ONACHOCTH Pa3pylIeHUsS KOHCTPYKIUH, HO MOTYIIUX B
JabHEMIIEM BbI3BaTh MOBPEKICHUS JPYTHX SJIEMEHTOB U Y3JIOB KOHCTPYKILUH, WU MpU
Pa3BUTHH TIOBPESKACHUS TEPEUTH B KATETOPHIO OIACHBIX, T.e. B CIydYasX, KOrjma Jyis
oOecrieyeHHs HKCIUTyaTallu 3J1aHus (COOpPYKEHHs) HEOOXOIUM KOHTPOIb 32 COCTOSTHHEM
KOHCTPYKIHUH, 3a NPOAOKUTENBHOCTBIO HX  AKCIUIyaTallud WIM 3a  [apameTpaMu
TEXHOJIOTHYECKUX IMPOLECCOB (HAIpUMeEp, OrpaHHYEHHE TIPy30MO0JIBEMHOCTH MOCTOBBIX
KpaHOB);
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aBapuiiHoe — mpu HanMuuu AePeKToB W TOBpexAeHUU (kaTeropuu A) 0co60
OTBETCTBEHHBIX 3JIEMEHTOB U COCIUHEHUH, NPEACTABISIOIUX OINACHOCTh Ppa3pyIICHUs
KOHCTPYKLUUH, T.€. IPHU HAPYLIIEHUU WM HEBO3MOKHOCTH IPEJOTBPATUTh BO3MOKHOE
HapyleHHe TpeOOBaHU 110 MPeIeIbHBIM COCTOSIHUSAM IEPBON I'PYIIIIBL.

18.1.2 Ilpu ycuieHWW WIM U3MEHEHHUU YCJIOBUU pabOThl COXpaHSIEMBbIX KOHCTPYKLUH
cienyeT odbecnednBaTh Kak MUHUMYM UX PabOTOCIIOCOOHOE COCTOSTHUE.

KoHcTpykinu, Haxopmsmecs B OTPaHUYEHHO pPabOTOCIIOCOOHOM COCTOSHUH, MpU
o0ecrieyeHUH HEOOXOJUMOro KOHTpOJS JIONyCKAaeTcss He YCWIMBaTh Ha IEpPUOA  OT
NpOBEICHUS 00CIeI0BaHN 10 PEKOHCTPYKIINH.

18.1.3 JIns KOHCTPYKIUM, 3alIPOEKTUPOBAHHBIX 110 paHEe ICMCTBOBABIIMM HOPpMaM
U TEXHUYECKUM YCIIOBUSM, AOIYCKAETCA HE MPOBOJUTH IPOBEPOUHBIN pacyeT B Clydasx,
€CIM 3a MEepHUoJ 3KCIUIyaTallud He MeHee 15 jer B HUX He BO3HMKIM JIePEeKThl U
NOBPEXK/ICHUSA, HE U3MEHUJIUCh YCJIOBMS JalibHEHIIEH JKCIUIyaTalluM, Harpy3ku H
BO3J€HCTBUSA, a IMpPHU HUX U3MEHEHUM HE YBEJIMYMIUCh YCHJIUS B OCHOBHBIX
3JE€MEHTaXx.

18.1.4 Ilpu ycuneHMH KOHCTPYKLMH clleAyeT npeaycMaTpuBaTh KOHCTPYKTHBHBIE
peIIeHus] ¥ METO/IbI TPOU3BOJICTBA padOT, 00ECIIEUNBAIONINE IIJIABHOE BKIFOUEHUE 3JIEMEHTOB
U KOHCTPYKLMH YyCHJIEHHMS B COBMECTHYIO pPabOTy C COXpaHSAEMbIMH KOHCTPYKIHSIMH.
B HeoOxoauMbIX ciyyasix clielyeT UCIOJIb30BaTh UCKYCCTBEHHOE PETyJIMPOBAHUE YCUIIUN U
BPEMEHHYIO PAa3rpy3Ky KOHCTPYKLIUH.

18.2 PacueTHble XAPaAKTCPUCTUKH CTAJIA U coeTUHEeHU M

18.2.1 Ouenky kauecTBa MaTepHajia KOHCTPYKIUH ClelyeT MPOU3BOAUTH MO AAHHBIM
3aBOJICKUX CEpTHU(PUKATOB WM MO pe3yibTaTaM HCIbITaHUNW 00pa3uos. VcnbeiTanus ciexyer
BBIMOJIHATh TPU  OTCYTCTBUM HUCIOJHUTENBHOW JOKYMEHTAllMM WJIH CepTU(PUKATOB,
HEJ0CTAaTOYHOCTU MMEIOLIUXCS B HUX CBEJICHUHN WM OOHApYKEHUHU MOBPEXKICHUM, KOTOpbIe
MOTJIN OBbITh BBI3BaHbl HU3KUM KaueCTBOM MeTasla.

18.2.2 Tlpu mccnenoBaHUM M WCIBITAHUNA METAJUIA CIIEIYET ONPEACIATh CIEAYIONUe
MIOKAa3aTeNN:

XUMHYECKHM COCTaB — MAacCCOBYIO JIOJIIO AJIEMEHTOB, HOPMUPYEMBIX T'OCYIapCTBEHHBIMU
CTaHJapTaMM WM TEXHUYECKUMH YCIOBUSMU Ha CTaJlb;

npenen TEeKy4ecTH, BPEMEHHOE CONPOTUBJIEHME M OTHOCHUTEIBHOE YJUIMHEHHE MpH
ucnbITaHuax Ha pacTspkeHue no ['OCT 1497 (cnmemyer  mpOBOIUTH MCIBITAaHHUS C
MOCTPOECHUEM AHarpaMMbl paboThI CTaJIN);

yaapayo Bsaskoctb 1o I'OCT 9454 nna temmepaTyp, COOTBETCTBYIOIIMX TIpPYIIIE
KOHCTPYKIUH U pacyeTHOI Temreparype o tadnuie B.3 npunoxenus B;

yIApHYIO BS3KOCTh mociie JedopmannoHHoro crapenus mo I'OCT 7268 nmns rpynn
KOHCTPYKIUH M pacueTHBIX TemrepaTyp no tabnuue B.3 npunoxenus B;

B OTHEJBHBIX CIIy4asX MakKpo- U MHUKPOCTPYKTYpY cTaqu (B YaCTHOCTH, JUIS
KOHCTPYKUMHU 1-11 1 2-11 rpymIl NpuiaoXeHus B, BBIMOJHEHHBIX U3 KUISIIEH CTalIu TOJIUHON
CBBIIIE 12 MM M 3KCILTyaTUPYIOIUXCS IPX OTPULATEIBHBIX TEMIIEpATypax).

Mecta otbopa npo0 AJis onpeaeseHns MepeuncIeHHbIX T0Ka3aTesei, KoJIuuecTBO npod
U HEOOXOJMMOCTb YCHJICHHSI MECT BBIPE3KM YCTaHABIMBAET OpraHU3alMs, MPOU3BOJAIIAs
o0crenoBaHUE KOHCTPYKITHIL.

18.2.3 HccnenoBaHHMsl M MCIBITAaHUS MeTallsla KOHCTPYKILUHM, HM3TOTOBJIEHHBIX J0
1932 1., crmemyer mNpPOBOAWTH B CHCIUAIM3UPOBAHHBIX HAYYHO-UCCIIEIOBATEIHCKUX
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WHCTUTYTaX, IJIe KpOME CBOWCTB METalla YCTaHABIMBACTCS CIIOCOO MPOWM3BOJICTBA CTAaJH:
MyIJUHTOBAs, KOHBEPTEPHAs C MPOAYBKON BO3ayxoM (OecceMepoBCcKash MM TOMAacOBCKas),
MapTEHOBCKAas UM 3JIEKTPOCTAb.

18.2.4 PacyerHBIC COMPOTUBIICHHS MPOKATA, THYTHIX Mpoduiei u TpyOo COXpaHsSEeMbIX
KOHCTPYKIIMH cleAyeT Ha3HayaTh COrNIacHO TpeboBaHusaM 6.1, npu aTom 3HaueHus Ryn, Run 1
Ym CJEIYyeT MPUHUMATB:

JUIsL MeTajula KOHCTPYKLMM, M3rOTOBIEHHBIX a0 1932 r., — 10 NOJy4YyeHHBIM IpU
VCIBITAHUSAX MUHHUMAJIbHBIM 3HAYCHUM IIpefeiia TEKyYeCTH U BPEMEHHOIO CONPOTHUBIICHUS,
Ym = 112$

Ry 1 myIJIMHroBOHM cTaiuu JOMKHO ObITh HE Gonee 170 H/MMZ, JUIsl KOHBEPTEPHOM,
MapTEHOBCKOM U AJIEKTpOCTaIn — He 6oee 210 H/mm?;

JUIsL MeTaljla KOHCTPYKIUI, U3rOTOBJIEHHBIX nocie 1932 r.:

a) IpU HAIWYMK cepTU(dUKaTa — MO0 MUHUMAJIbHBIM 3HAYCHUSM Tpe/esia TeKYy4ecTH U
BPEMECHHOT'O COIPOTHBIICHUS B FOCYJaPCTBECHHBIX CTAHIAPTAX M TEXHUYECCKHUX YCIOBHSX, IO
KOTOPBIM HM3TOTOBJIEHA JlaHHAs METANIONPOAYKUus; Ym = 1,025 gns mpokara,
usrotosiieHHoro o 'OCT 27772; ym = 1,05 ansa npokara, u3roroiaeHHoro mocie 1982 r. o
I'OCT 380 u 'OCT 19281; ym = 1,1 — st Bcero ocTaJIbHOTO MPOKATA;

0) mpu otcyTcTBHM cepTUduKaTa (IO pe3yiabTaTaM HCCIEJOBAaHHUM MeTaijia COTJacHO
18.2.2, a Takke MO CBEACHHWSIM O BHJE IPOKaTa W BPEMEHU CTPOUTEIBCTBA CIICTYET
OTpeeNATh MapKy CTaJd M HOPMATHBHBIA JIOKYMEHT, 110 KOTOPOMY M3TOTOBIIEHA JaHHAas
METAJIONPOIYKIUSA) — MO0 MHHHMAJIBHBIM 3HAUCHHUSAM TIpelelia TEKy4eCTH U BPEMEHHOTO
COMPOTUBIICHUSI B HOPMATUBHOM JOKYMEHTE JIJIsl JAaHHOM MPOAYKIUH, Ym = 1,1;

B) B clyyasX Korja WACHTU(UIHMPOBATH CTalb HE YAANOCh, — [0 MHUHHUMAaJIbHOMY
pe3ynbTaTy UCIBITaHui, ym=1,1; Ry He momxHO ObITH GOnbHIE 210 H/mm2.

JlomyckaeTcss HE MTPOU3BOAUTH HUCHBITAHUS MeTalja KOHCTPYKIMH, B JJIEMEHTax
KOTOPBIX HOPMaJIbHBIE HAIIPSKEHUsI He Bblie 165 H/vm?.

18.2.5 PacueTHble CONMPOTUBIEHUSI CBAPHBIX COCAUHEHUN COXPAHSIEMBIX KOHCTPYKILIHUH,
MOJIeKANINX PEKOHCTPYKIIMU WM YCWJICHHIO, CIIEyeT Ha3HAa4aTh C YYE€TOM MAapKH CTalu,
CBapOYHBIX MAaTepUasioB, BHUAOB CBApKH, IOJOXKEHHS IIBOB M CIOCOOOB HMX KOHTPOJS,
MPUMEHCHHBIX B KOHCTPYKITHSIX.

[Ipy OTCyTCTBUM YCTaHOBIEHHBIX HOpMaMH HEOOXOJUMBIX HaHHBIX JIOMYCKAaeTCs
MIPUHUMATD:

Juist yriioBbiX mBOB Ryt = Ry, = 0,44Ryn; Br= 0,7 u B, = 1,0, cunras mpu 3TO0M
Ve =0,8;

s pacTAHYTBIX CTHIKOBBIX IIIBOB Rwy = 0,55Ry B KOHCTpyKUHSX,
u3rorosneHHslx 10 1972 r., m Ryy = 0,85Ry — mocae 1972 r. Jlomyckaercsa yTOYHATH
HECYIIYI0 CITOCOOHOCTHh CBAPHBIX COCAMHEHUN MO pe3yJbTaTaM HCIBITAHUK 00pa3Ios,
B3ATHIX U3 KOHCTPYKIIHUH.

18.2.6 PacueTHBIE CONPOTHUBICHUS Cpe3y M PACTSHKEHUI0O OOJITOB, a TakKke
CMSTHUIO DJIEMEHTOB, COEIUHSAEMBIX OOJTaMH, CIEAyeT OMNpeAeisiTh COTJIacHO
yka3zaHusM 6.5. Ecu HeBO3MOXHO YCTaHOBHTH KJIACC TPOYHOCTH OOJITOB, TO 3HAYCHUS
pacUeTHBIX COMPOTUBJIEHHUH OJHOOONTOBBIX COEIUHEHHH CcleAyeT MPUHUMATH:
Rbs = 150 H/Mmm® 1 Ryt = 160 H/mm?.

18.2.7 PacueTHble CONPOTHUBIEHHUS 3aKICMOYHBIX COEAMHEHUU ClIeyeT MPUHUMATh
o tadsmre 48.
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Tabnuma 48
PacueTHOE COMPOTHBIICHNE 3aKIIETIOYHOTO COEMNHEHNS,
H/vm?
Hanpsxennoe VYcnosHoe I'pynna
COCTOSIHHE 0003HaYCHHE COEINHEHUS Cpesy M paCTiDKCHITIO 3aKIICIIOK CMSTHIO
U3 CTaJU MapoK COCMHSIEMBIX
9JIEMEHTOB
Ct2, Cr3 0912

Cpes Ryrs B 180 220 -

160 - -

Pactsixenue (oTpbIB Rt B, C 120 150 -

TOJIOBKH)

CwmsTue Rrp B - - Rp=2Ry
_ - Rp=1,7R,

IIpumeuanusa

1 K rpynmne B cnexyer OTHOCHTH COETMHEHUS, B KOTOPBIX 3aKJICTIKM ITOCTABICHBI B OTBEPCTHS, CBEpPIICHHbHIE B
cOOpaHHBIX 3JEMEHTAX WX B JAETAIAX 10 KOHAYKTOpaM; K rpymme C — cOeMHEHNs, B KOTOPBIX 3aKJICIKH ITOCTABICHBI B
OTBEpCTHSI, IPOIABIICHHBIC MJIM CBEPJICHHBIE 0€3 KOHIYKTOPa B OTACNBHBIX JeTalIsIX.

2 Ilpm npuMeHeHNH 3aKJIENOK C MOTaHHBIMH WM IOJIYNIOTAWHBIMU TOJOBKAaMH pacyeTHBIE  CONPOTHUBIICHUS
3aKJICIIOYHBIX COSUHEHUH Cpe3y U CMSATHIO CIIEAYeT IIOHMKaTh yMHOKeHHeM Ha kodddumment 0,8. Pabora ykazaHHBIX
3aKJIETIOK Ha PACTsKEHHE HE JOITyCKaeTCsl.

Ecniu B uUCNONHUTENHHON JOKYMEHTAIIMM OTCYTCTBYIOT VYKa3aHHsi O CHocoOe
00pa30BaHUs OTBEPCTUI M MaTepualie 3aKJENOK U YCTAaHOBUTh MX IO MMEIOIUMCS JTaHHBIM
HE [MPE/ACTaBIsETCS BO3MOXHBIM, PAacu€THBIE CONPOTUBICHUS CleIyeT NPUHUMATh 10
tabmuie 48 kak A coeAMHEeHUH Ha 3aknenkax rpymmnsl C u3 cranu mapku Ct2.

Pacuer 3akiienoyHBIX COEIWHEHHH CIENyeT BBINOIHITH corjacHo ¢opmymnam 14.2.9,

HpI/IHI/IMaSI Rbs = Rrs; Rbp = Rrp, Rbt = th; Ab = Abn = Ar = 0,785 df , yb = 1, db = dr.

18.3 ¥Ycuienue KOHCTPYKIUH

18.3.1 KOHCTpYKIIMH, OKCIUTyaTUpyeMble TpPH TOJOXKUTEIBHOW TeMIeparype |
U3TOTOBJICHHBIE W3 KHIIAIIEH MajOyIJIEpOAMCTOM CTalM, a TAKXe W3 JAPYTUX CTalleH, y
KOTOPBIX 10 pe3yJbTaTaM UCIBITAHUI 3HAYECHUS YAAPHON BA3KOCTH HM)KE FapaHTHPOBAHHBIX
rOCYJapCTBEHHBIMU CTAaHIApTaMU IO CTaJAM Ui TPYyNI KOHCTPYKLUHUH B COOTBETCTBUH C
TpeOOBaHUSAMU NPUIOKEHUS B, He moanexar yCUJICHHIO WJIM 3aMEHE MpU YCIOBHUM, YTO
HaNpsDKEHUs B 3JIEMEHTaX M3 3TUX CTajeil He OyAyT NpeBbIIaTh 3HAYEHUH, UMEBIINUXCS JI0
pPEKOHCTPYKIMH. PemieHne o0 MCHONB30BaHWH, YCUJICHUHM WJIM 3aMEHE 3TUX KOHCTPYKILIHMH,
€CNIM DJKCIUTyaTalsi MX He OylIeT COOTBETCTBOBATh YKAa3aHHOMY YCIOBHIO, CJEIyeT
IIPUHUMATh HAa OCHOBAHUU 3aKJIFOUECHHSI CIIEHUATM3UPOBAHHOIO HAyYHO-UCCIIEN0BATEIBCKOTO
WHCTUTYTA.

18.3.2 PacyeTHyI0 cXeMy KOHCTPYKIIUHU CJIEyeT MPUHUMATh C Y4€TOM OCOOECHHOCTEH
ee JECHCTBUTEIbHOM pabOTB, B TOM 4YHCIE C Y4eToM  (PaKTHUECKUX OTKIOHEHUH
TeOMETpUUYECKON (HOPMBI, pa3MEpPOB CEUCHHH, YCIOBHI 3aKpEIJICHUS W BBHITIOJHEHUS Y3JIOB
CONPSIKEHMS DJIEMEHTOB.

IIpoBepoyHBIE pacueTbl DJJIEMEHTOB KOHCTPYKLMM W HMX COCIUHEHHUM CIIEIyeT
BBITMOJHATh C YY€TOM OOHApYKEHHBIX Je(PEKTOB M MOBPEXKJIECHUH, KOPPOZUOHHOTO H3HOCA,
(akTHUECKUX YCIOBHHA CONpSOKEHMS M onupaHus. Pacder 5JeMEHTOB JIOIMycKaeTcs
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BBITOJIHATE 10 JAe(QOPMUPOBAHHOW CXeMme, MPUHHUMAs MPH 3TOM KOA(PQPHUIMEHT YCIOBHUU
pabotsl vy, = 1,0 ms no3unuu 4 u S tadbmumsl 1.

18.3.3 KoHcTpykuuu, HE YAOBIETBOpsMOIUE TpeOoBaHusiM pasnenoB /-9, 11-14 wu
15.7.1 — 15.7.5, 17.2, a taxxe tpeboBanusm CII 20.13330 mo orpaHnyeHUI0 BEPTUKAIBHBIX
IpoTruOOB, JOIHKHBI OBITh, KaK MPABUIIO, YCHIICHBI MM 3aMEHEHBI, 32 HCKIIIOYCHUEM CITy4acs,
yKa3aHHbBIX B JJAHHOM pas3Jiele.

OTKJIOHEHHS OT TEOMETPHUYECKOW (POPMBI, pa3MEpoOB AIIEMEHTOB W COCIUHEHUH OT
HOMUHaJIBHBIX, mpeBbimatomue gonyckaempie ['OCT 23118 u CHull 3.03.01, HO He
OPEISATCTBYIOIIME HOPMAJbHOW JKCIUTyaTallid, MOTYT HE YCTPAHATBCS TpU YCIOBUHU
obecrieueHus HeCyIIel CioCOOHOCTH KOHCTPYKIIMM ¢ yueToM TpeboBanuii 18.3.2.

18.3.4 [lomyckaercsi He yCHIIMBATH 3JIEMEHTHI KOHCTPYKLIUH, €CITH:

UX BEPTUKAJIbHBbIE M TOPU3OHTAJIbHBIE MPOTMObI W IMEpPEeMELICHHUs IPEBbILAIOT
npenensHble 3HaueHus, ycranomieHHbsle CII 20.13330, HO HE MPENATCTBYIOT HOPMaJIbHON
9KCIUTyaTalluy UCXOJsl U3 TEXHOJIOTMYECKUX TpeOOBaHUH;

UX THUOKOCTh TPEBBINIACT TIpeACTbHBIE 3HaueHus, ycraHoBieHneie B 10.4, HO
OTKJIOHEHUS TIO0JIOKEHUSI KOHCTPYKIIMHA HE MpPEeBBIIAIOT 3HauUeHUH, ycraHoBiaeHHbIXx CHull
3.03.01, m ycunus B dyeMeHTax He OyAyT Bo3pacTaTh B Ipolecce JalbHEUIIen
JKCIUTyaTallid, a TakXke B TeX ClydasX, KOIJla BO3MOXKHOCTh HCIIOJIb30BAHUS TaKHX
AIIEMEHTOB TPOBEPEHA PACYETOM WJIIH UCIBITAHHUSIMU.

18.3.5 IIpy ycuneHMM KOHCTPYKLUMH JOIYCKAeTCsl YYMTHIBATh BO3MOKHOCTh
NpeBapUTEILHOTO HANPSDKEHUS U aKTHBHOTO PETYJIMPOBAHUS YCHIIMHM (B TOM YHCIIE 33 CUET
CBapKM, U3MEHEHUN KOHCTPYKTHBHOHM M pacueTHOHW CXeM), a TakKe YNPYyrollaCTUYECKYIO
paboTy cranu, 3aKpUTUYECKYIO Pa0OTy TOHKOCTEHHBIX JIEMEHTOB M OOIIMBOK KOHCTPYKIIUH B
COOTBETCTBUM C JACUCTBYIOIIUMH HOPMaMH.

18.3.6 KoHCTpyKIMH yCHIICHHS U METO/BI €T0 BBIITOJIHEHHS TOJHKHBI IPElyCMaTPUBATh
MEpBI 110 CHIKEHUIO HEXKEeNIaTeNIbHBIX JONOJHUTENbHBIX JeGopMaluii 3IEMEHTOB B IIpoliecce
YCHJICHUS B COOTBETCTBUU ¢ 4.3.5.

Hecymas cnocoOHOCTh KOHCTPYKLUH B MpOIecce BHIMOJIHEHUS paboT MO  YCHUJIEHHUIO
JOJDKHA 00€CIeunBaThCsl C YYETOM BIHMSHUS OCTA0JICHUH CEYEHUH  JIOTIOTHHUTENbHBIMU
OTBEPCTUSAMHU 1O/ OONTHI U BIUSIHUS CBApKU.

B HEoOX0IMMBIX CiTydasix B IMEPHOJ YCHIICHUS! KOHCTPYKIUS JTOJDKHA OBITh MOJTHOCTHIO
WA YaCTUYHO pa3rpyXkeHa.

18.3.7 B koHcTpykumsax 2-i, 3-it m 4-ii rpymm (coriacHO TNpWIIOKeHHIO B),
SKCIUTyaTUPYEMBIX [IPH PACUETHOW TeMIieparype He Huke MuHyc 45 °C B HearpeCCUBHOM WiIH
ci1aboarpeccuBHOM cpene, Ui OOECTeYeHHsT COBMECTHOH paboThl neTanedl yCWiIeHHs WU
CYIIECTBYIOIEH KOHCTPYKIIUH JOMYCKAETCs IPUMEHSATh IPEPHIBUCTHIE (DIIAHTOBBHIE IIBBI.

Bo Bcex cimyyasx TpUMEHEHHUsS YIJIOBBIX HIBOB, KaK IPaBHIJIO, CJIEIyeT Ha3HA4YaTh
MUHHMAaJIbHO HEOOXO/IMMbIE  KaTeThl. Jlonyckaetcst KOHIIEBBIE YYacCTKH IIIBOB
NPOCKTHPOBATh C KaTeTOM OONBIIMM, YeM KaTeT TPOMEXYTOYHBIX YYacCTKOB, H
yCTaHaBJIMBATh X pPa3Mephbl B COOTBETCTBUHU C PACUETOM.

18.3.8 [Ipn ycuneHuMm SIEMEHTOB KOHCTPYKIIMH JOMYCKAeTCsl IPUMEHATH
KOMOWHUPOBAHHbIE COCTMHEHUS: 3aKJICTIOUHbIE C PPUKLIMOHHBIMHU; 3aKJIENOYHbIE C OOJITaMU
KJIacca TOYHOCTH A.

18.3.9 B snemeHTax rpymmn KOHCTpyKuuit 1, 2, 3 wim 4 (cornmacHo mnpuioxkeHuto B),
MIOJIBEP)KEHHBIX TP YCHJICHHUH HAarpeBY BCIEACTBHE CBApKH, pacueTHOE HANpPsHKEHHE Oy He
JOJKHO TpeBbimath 3HaueHuit 0,2Ry; 0,4Ry; 0,6Ry mmu 0,8R, cooTBETCTBEHHO.
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Hampspkenne G4 ciieqyer onpenensTh OT Harpy3oK, JCHCTBYIOIMX  BO BpeMs
YCUJICHUS, IS HEYCUJIEHHOTO CEYEHHsS C y4eTOM (DaKTHUECKOTrO COCTOSIHMSI KOHCTPYKLHUN
(ocmabnenuii ce4eHusl, UICKPUBJICHHUM JIEMEHTA U JIp. ).

[Tpu npeBbIIEHNN YKa3aHHBIX HAMPSHKEHUH HEOOXOAUMBI pa3rpy3ka KOHCTPYKIMM WU
[10/IBEJICHUE BPEMEHHBIX OIIOP.

16.3.10 Ilpu pacuere 3JI€MEHTOB KOHCTPYKIMH, YCHJICHHBIX IYTEM YBEJIUYCHUS
CEYEHHUs, Kak MPaBUJIO, CIEAYET YUUTHIBATh Pa3Hble pACUETHBIE CONPOTUBIICHUS MaTEPUATIOB
KOHCTPYKUMU U ycwieHus. Jlomyckaercs NpUHUMATh OAHO pAcCUyeTHOE COMPOTHUBIICHUE,
paBHOE MEHBIIIEMY U3 HUX, €CIIM OHHU OTJIMYAOTCs He Oosee ueM Ha 15 %.

16.3.11 Ilpu pacuere Ha YCTOWYHMBOCTH SJEMEHTOB MPHU LIEHTPAIBHOM CXKATHUU U
C)KaTUH C U3TUOOM JIOITYCKAETCsl MPUHUMATD [ YCUIICHHOTO CEYCHHUS B LICJIIOM NPUBEICHHOE
3HaYEHHE PACUE€THOTO COMPOTUBIICHHUS, BBIYHCIISIEMOE TT0 popmyIie

Ryet =Ry vk, (216)

rie Ry — pacueTHoe cOpoTUBIIEHHE OCHOBHOIO METAIlA, ONPEAEIAEMOE COITIaCHO
TpeboBanusM 18.2.4;
K — K03 GUIMEHT, BRIYUCIIIEMbIH 110 (opMyIIe:

R,
R,

R,
= [22a-0)+ 2]

y a

(1—11) +Ii]. 217)

a

3neck Rya — pacueTHOE CONPOTUBIIEHHE METaIlIa YCUIICHHUS;
A, | — COOTBETCTBEHHO IIONIA/Ib U MOMEHT UHEPIIMH HEYCHJIEHHOTO CEUSHHSI HIIEMEHTA
OTHOCHUTEJIBHO OCH, IEPIEHIUKYISIPHOH MI0CKOCTH MPOBEPKU YCTOWYMBOCTH;
Ag, la— TO XKe, YCUIIEHHOTO CEUYEHHS DJIEMEHTA B 1IEJIOM.

18.3.12 Pacyer Ha NPOYHOCTh U YCTOWYMBOCTb JIEMEHTOB, YCHJIEHHBIX CIOCOOOM
YBEIIMYCHUSI CEUCHM, KaK TIPaBWJIO, CIEAYeT BBINONHITH C Y4YETOM HaNpsHKCHUH,
CYIIECTBOBABIIUX B 3JIEMEHTE B MOMEHT YCWIEHHUS (C y4eTOM pasrpy3Kd KOHCTPYKLUH).
[Ipu sTOM cremyeT yYUTHIBaTh HadaJbHBIE HMCKPUBJICHUS 3JEMEHTOB, CMEIICHHE LEHTpa
TSKECTH YCHJIEHHOTO CEYCHHsI Y MCKPUBIICHUS, BbI3BaHHBIE CBAPKOA.

VckpuBIeHHST OT CBapKH IMPH MPOBEPKE YCTOMYMBOCTH IJIIEMEHTOB INPH IEHTPATHEHOM
CKAaTUM U CXKAaTUM C M3TMOOM JIONYCKAaeTCs YYMTHIBATh BBEACHHUEM JIOTIOJIHUTEIBLHOTO
Kod(UITMEeHTa YCIIOBUH pabOTHI Y ad = 0,8.

[TpoBepky Ha MPOYHOCTH 3JIEMEHTOB, /Ul KOTOpPBIX coryacHO 18.3.10 npuHATO 0AHO
pacyeTHOE COMpOTHBIIEHHE, KpoMme pacuera o Gopmynam (50), (51) u (105), momyckaercs
BBINOJIHATh Ha TIOJHOE pacyeTHOe ycuiue 0e3 ydera HanpspKeHUH, CyIIeCTBOBAaBIIMX [0
YCUJICHHS, a TPH TPOBEPKE CTEHOK OaloOK Ha MECTHYIO YCTOHYHMBOCTH JIOITYCKAaeTCs
UCIIOJIb30BaTh IOTOJIHUTENbHBINA KO3 (DUITUEHT yCIoBUH paboThl Y. qd = 0,8.

18.3.13 Pacuer Ha NPOYHOCTH 3JIEMEHTOB KOHCTPYKIHH, YCHIMBAEMBIX METOIOM
YBEIMYCHUS CEYCHUH, CTIeTyeT BBITOHSATH 110 (popMyiam:

a) IS LEHTPaJIbHO-PACTIHYTHIX CHMMETPHYHO YCHIMBAEMBIX dJIEMEHTOB — (5);

0) s IEHTPATBHO-CIKATHIX CHMMETPHYHO YCHUITMBAEMBIX 2JIEMEHTOB

N/(ARywye) <1, (218)

rae yy = 0,95 — TIpH YCUJICHWH 0€3 UCTIONh30BaHUS CBAPKU
v =0,95-0,25 64/ Ry— Tpu ycuneHnu ¢ UCIOIB30BaHUEM CBAPKH;
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B) /111 HECCUMMETPUYHO YCUJIMBAEMBIX LIEHTPAIbHO-PACTAHYTHIX, HEHTPAIbHO-CXKATHIX
Y BHELICHTPEHHO-C)KATBIX DJIEMEHTOB

M
L MM Ty <, (219)

rae Yy = 0,95 mist KoHCTpyKUMi rpynisl 1;

Yy = 1 111 KOHCTpyKIui Tpymi 2, 3 u 4;

npu N/ (ARy) = 0,6 ciexyer IpuHUMATh Y, = Yy, 3A€Ch Yy CIELYyeT ONPEAETATh Kak
B (hopmyiie (218).

Hsrubaromye MoMeHTsl M, 1 M, crieayer onpenensTb OTHOCUTEIbHO INIaBHBIX OCEH
YCHUJICHHOTO CEYEHHUSI.

18.3.14 [lomyckaeTcsi HE YCHJIMBAaTh CYIIECTBYIOIIUE CTaJbHbIE KOHCTPYKIIUH,
BBITIOJTHEHHBIE C OTCTYyIUIEHUEM oT TpeboBanuii 14.1.7, 14.1.10, 14.2.2, 15.1.1-15.1.3, 15.2.1,
15.2.3, 15.3.3-15.3.5, 15.4.2, 15.4.5, 155.2, 15.5.4, 15.11.1, 16.14, 16.16, 17.8-17.11, 17.16,
IpU yCIOBUH, YTO:

OTCYTCTBYIOT ~ BBbI3BAHHBIE 3TUMH  OTCTYIUICHUSMHM  IOBPEXJICHHS  3JIEMEHTOB
KOHCTPYKLUH;

UCKJIIOUYEHBbl M3MEHEHHUS B HEOJaronpusATHYI0 CTOPOHY YCIOBHH 3KCIUTyaTalluu
KOHCTPYKLMU;

Hecylllass CIOCOOHOCTh M KECTKOCTb OOOCHOBaHBI PAacCYeTOM C YUETOM TpeOOBaHMIA
18.3.2,18.3.4, 18.3.9;

BBIMOJIHAIOTCS  MEPONPUATHS 10 NPEAYNPEKIECHUIO YCTaJIOCTHOTO M XPYIKOTO
paspylieHusi KOHCTPYKIIMH, Ha KOTOpBIE pacrpocTpaHsioTcs ykazanus 12.1.1, 12.1.3 u
paznena 13.

[lpy BBINOTHEHWU ATHX YCIOBHUH JUIS TPOBEPOK YCTOWYMBOCTH IIEHTPATBHO-CHKATBIX
3JICMEHTOB JIONYCKAeTCsl IPUHUMATh THUI cedeHust «D» BMecTo Tuma «c» (cM. tabmuiy 7 u
tabmuiy JI.1 npunoxenus [).
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Ipuiao:kenue A
(cnpaBo4Hoe)

IlepeyeHb HOPMATHBHBIX IOKYMEHTOB

CIT120.13330.2011 «CHwuII 2.01.07-85* Harpy3ku u BO37eiicTBUS»

CHulI 2.03.11-85
CHulI 2.09.03-85
CHullI 3.03.01-87
CHull 21-01-97*
CHullI 23-01-99*

I'OCT 380—94
I'OCT 535—388
I'OCT 839—80
I'OCT 977—88

'OCT 1050—88

I'OCT 1497—84

3ammTa CTPOUTEIBHBIX KOHCTPYKIIUU OT KOPPO3UU
CoopyXeHusi MPOMBIIUICHHBIX MPEIIPUSTHHA

Hecymue u orpakaaronme KOHCTPYKIIHH

[ToxxapHasi 0€30MacHOCTh 3/aHUI U COOPYKEHHM
CrpouTtenbHasi KITIMMATOJIOTHUS

Cranp yraepoaucrtass OOBIKHOBEHHOT'O KauecTBa. Mapku

[Tpokar copToBOi U (PAaCOHHBIA W3 CTAIM YIIIEPOAUCTON OOBIKHOBEHHOTO
kauecTBa. OOIIME TEXHUYECKUE YCIOBUS

IIpoBoga Hen3OMMpPOBaHHBIE Al BO3LYLIHBIX JIMHUHN JIIEKTPOIEPENAYH.
TexHn4ecKre yCIIOBHs

OTIUBKY CTaJIbHEIC. O6H_II/IG TCXHUYCCKHUC YCIIOBUA

[Tpokat copTOBOH, KAMTMOPOBAHHBIN, CO CHENUATHHONW OTACIIKON
HOBEPXHOCTH U3 YIVIEPOAUCTOM KaueCTBEHHOM KOHCTPYKLMOHHOM CTaiu.
OO01ue TeXHUYECKHUE YCIOBUS

Mertannel. MeToasl HCIIBITAHUN Ha paCTAXKCHHUC

['OCT 1759.0—87* BonTel, BUHTHI, IIMAIBKA W raiikd. TeXHUYECKHUE YCIOBUS

I'OCT 2246—70*
I'OCT 3062—80*

I'OCT 3063—80*

I'OCT 3064—80*

I'OCT 3066—80*

I'OCT 3067—388

I'OCT 3068—388

I'OCT 3081—80*

I'OCT 3090—73*
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HpOBOJIOKa CTaJIbHass CBApO4YHasd. Texauueckue yCJIOBUA

Kanat omunapuoii cBuBku tuma JIK-0 xonctpykimu 1x7 (1x6).
CoprameHT

Kanar ogunapnoil cBuBku tuna TK koHcTpykumm 1x19 (1x6x12).
CoprameHT

Kanar ogunapuoit cBuBku tuna TK xoHcTpykimu 1x37 (1x6x12x18).
CoprameHT

Kanar nBoiiHo# cBuBku Tumna JIK-0 koHcTpyKIu 6X7(1+6)+1x7(1+6).
CoprameHT

Kanat cranpHo# aBoiiHO#M cBuBKH THTa TK KoHCTpYKINMK 6x19 (1+6+12)+
+1x19x (1+6+12). CoprameHT

Kanar cranbHoit BoiiHo# cBiBKE THa TK koHCcTpyKimn 6x37(1+6+12+18)+
+1x37x (1+6+12+18). CoprameHT

Kanar nBoitHoii cBuBku Tuna JIK-0 koHcTpykimn 6x19 (1+9+9)+7x7(1+6).
CoprameHT

Kanatel crtanpHble. KaHaT 3aKpbITHIA HECYIIUM C OJJHUM CIIOEM
3eT000pa3Hoii mpoBosoku | cepaeunukom Ttuna TK. CoprameHT
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I'OCT 3822—79 [IIpoBonoka OMMeTauIMuecKas cTajemenHas. TeXHHUECKUE YCIOBHS

I'OCT 5264—80 Pyunas nyroBas cBapka. CoenuHeHusi cBapHble. OCHOBHBIEC THIIHI.
KoHCTpYKTUBHBIE 2JIEMEHTHI U pa3Mepbl

I'OCT 5915—70* Taiiku mecturpanHbie kiiacca TouHOCTH B. KoHCTpyKIus u pazMepsl
['OCT 5927—70* Taiiku mecturpansable kiacca TouHoctd A. KoHCTpykuus u pasmepsl
I'OCT 6402—70* Illaii0Obl npy>kuHHBIC. TEXHUYECKUE YCIOBUS

['OCT 7268—82 Cranb. Meroa omnpeneneHus CKJIOHHOCTH K MEXaHWYECKOMY CTAPEHHIO TI0
UCIBITAHUIO HA yIAAapHBIA M3ru0

['OCT 7372—79* IlpoBosioka cTanbHas KaHaTHasA. TeXHHMUYECKHE YCIOBHS

I'OCT 7669—80* Kanar npoiiHoii cBuBku THma JIK-PO xoHcTpykimu 6x36 (1+7+7/7+14)+
+7x7(1+6). CoprameHT

['OCT 7675—73* Kanars! cranbhble. KaHat 3aKkpbIThIii HECYILIHIA C OTHUM CJIOEM KIMHOBUIHON
Y OJIHMM CJIOEM 3€TO00pa3HOM NPOBOJOKKM M cepaeunukom tuma TK.
CoprameHT

['OCT 7676—73* Kanarbl cranbHble. KaHat 3aKpbITBI HECYIINIA C IBYMS CIIOSIMH KJTHHOBHIHOM
¥ OJHUM CJIOEM 3eTOO0Opa3HOH MPOBOJIOKH M cepaeuHukoM Tuma TK.
CoprameHT

['OCT 7798—70* bontsl ¢ mieCTUrpaHHOM TOJIOBKOW Kiacca TouHocTd B. KoHcTpykinsa u
pa3Mepsl

['OCT 7805—70* Bontsl ¢ mieCTUTpaHHOM TOJIOBKOW Kjacca TouyHOCTU A. KOHCTpyKIus U
pa3Mmepsl

I'OCT 8050—85 /IByokuch yriepoia rasooOpasHas | kuakas. TeXHHYEeCKHe YCIOBUS

['OCT 8713—79  Cpapka nox ¢umrocom. CoemrHeHwst cBapHbIe. OCHOBHBIE  THITBI, KOHCTPYKTUBHBIE
9JIEMEHTHI U pa3Mepsl

['OCT 8724—2002 OcHOBHBIE HOPMBI B3aMMO3aMEHSIEMOCTH. Pe3p0a MeTprueckasi.
JuaMeTpsl U maru

['OCT 8731—87 TpyOsl cTanbHble OeCHIOBHBIE TropsyeneopMHpOBaHHBIE. TeXHIUECKHE
yCIOBHUS

['OCT 9087—=81* ®dnrocsl cBapoUHbBIE IIaBlIeHBbIE. TeXHUYECKHE YCIOBHS
['OCT 9150—2002 OcHoBHBIE HOpMBI B3anMo3ameHsieMocTH. Pe3sba Mmerpuueckas. [Tpopuib

['OCT 9454—78 Metamibl. MeTon MCHBITAaHUS HA yIapHBIA W3THO MIPHU MOHMKEHHBIX,
KOMHATHOW U MOBBILIEHHBIX TEMIEPATYypax

['OCT 9467—75* DnexTpo/bl MOKPHITHIE METAIINYECKHE ISl PyYHOU JTyTrOBOW CBapKU
KOHCTPYKLIMOHHBIX W TEIUIOYCTOWYMBBIX CTajei. Tursl

['OCT 10157—79* AproH ra3000pa3HbIi W KAAKUHA. TeXHHUECKUE YCIOBHS

['OCT 10605—94 Taiiku 1mecTUrpaHHbIE C AUAMETPOM pe3bObl CBbIIE 48 MM Kiacca
ToyHocTH B. TexHuueckne ycioBus

I'OCT 10705—80 TpyOsI cTanbHbIe JIeKTpOCBapHbIe. TexXHHUECKUe yCIoBUS
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I'OCT 10706—76

I'OCT 10906—78*

I'OCT 11371—78*

I'OCT 11474—76

I'OCT 11533—75

I'OCT 11534—75

I'OCT 14637—89

I'OCT 14771—76

I'OCT 14776—79

I'OCT 14954—80

I'OCT 16523—97

I'OCT 17066—94

I'OCT 18123—82*
['OCT 18126—94

I'OCT 18901—73*

I'OCT 19281—89

I'OCT 21437—95

I'OCT 21780—83

I'OCT 22727—288
I'OCT 23118—99
I'OCT 23518—79
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TpyObI cTaNbHBIE HIIEKTPOCBAPHBIE MPSMOIIOBHBIE. TexHIUecKre TpeOOBaHUS
[Taii6b1 KochIe. TeXHUYECKHE YCIOBUS

[aii0b1. TexHUUECKHE YCIOBHS

[Ipodunu cranpHbie THYTHIE. TeXHUYECKUE YCIOBUS

ABTOMaTHYECKas M MOJIyaBTOMAaTH4YeCcKas AyroBas cBapka Mo (GIrocoM.
CoenuHeHns CBapHbIE IIOJ OCTPBIMM U TyHbIMHM yriaamu. OCHOBHBIE
THUIIbl, KOHCTPYKTUBHBIE AJIEMEHTBI U pa3MeEpbl

PyLIHaSI AyroBas CBapka. COG,I[I/IHeHI/IH CBAPHBIC 110 OCTPBIMU U TYIIBIMU
yriiamMu. OcHoBHBIC TUIIbI, KOHCTPYKTUBHLIC 3JICMCHTBI U Pa3MCpPbI

HpOKaT TOJICTOJINCTOBOM W3 yrﬂepOﬂHCTOfI cTaJli OOBIKHOBEHHOT'O
KadecTBa. TeXHHYCCKHE yCJ10BUsA

HerBaH CBAapKa B 3alllUTHOM I'a3e€. COGI[I/IHGHI/IH CBAapHLIC. OCHOBHBIE
TUIIbI, KOHCTPYKTHUBHBLIC 3JICMCHTBI H Pa3MCPhbL

HYFOBEIH CBapkKa. COGI[I/IHCHI/IH CBApPHLIC TOYCUYHBLIC. OCHOBHBIE THIIBI,
KOHCTPYKTUBHBIC 3JICMCHTBI U Pa3MCpbI

Kanar nBoitnoii cBuBku tumna JIK-P koucTpykimu 6x19(1+6+6/6)+
+7%x7(1+6). CoprameHt

HpOKaT TOHKOJIMCTOBOM M3 yrﬂepO,HHCTOﬁ CTaJIM KadyeCTBCHHOH U
OOBIKHOBEHHOT'O KauecTBa 06HIGFO HazHaducHHA. TeXHUMYICCKHE yCI10BUA

IIpokat TOHKOJIMCTOBOW U3 CTAIU IOBBIIIEHHON IPOYHOCTH.
TexHudeckue ycioBus

[Iait6s1. OOIIME TEXHUYECKHUE YCIOBUS

bontel v raiiku ¢ quameTpoM pe3bObl cBbiiie 48 MM. OOIIHE TEXHIYECKHE
YCIIOBUS

Kanats! ctansable. KaHaT 3aKpbITEI HECYIIMI C IBYMS CIOSMH
3eT000pa3Hoii mpoBosioku U cepiaeunukom tuna TK. CoprameHT

[Ipokat u3 cranu noBeILIeHHON poyHOCTH. OOLIMe TEXHUUECKHE
yCIIOBUS

CruiaBbl IIMHKOBBIE aHTU(PUKIIMOHHBIE. MapKH, TEXHUUECKHE TpeOOBaHUS
Y METOJbI NCIIBITAHUN

Cucrema oOecriedeHusI TOYHOCTH T€OMETPHUYECKHX I1apaMeTpoB B
cTpouTenbeTe. Pacuer TouHocTn

[Ipoxat nucToBoi. MeToas! yabTpa3ByKOBOTO KOHTPOJISA
KoHcTpykuuu cranbHble cTpouTenbHble. OOIIMe TEXHUUECKUE YCIOBHS

JlyroBast cBapka B 3aIUTHBIX Tazax. CoeaMHEHUs] CBApHBIC O] OCTPHIMHU
U TynbIMH yriaMu. OCHOBHBIE TUIIBI, KOHCTPYKTUBHBIE JJIEMEHTHI U
pasmephl
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Bonter ¢pynnamentabie. OOIIME TEXHUYESCKHE YCIOBUS

I'OCT 24379.1—80* bontel dynmameHTHbIe. KOHCTPYKIUS U pa3Mepsl

I'OCT 24705—381

I'OCT 24839—381

I'OCT 25546—82
I'OCT 26271—84

I'OCT 27751—88*

I'OCT 27772—388
I'OCT 28870—90

I'OCT 30245—2003

I'OCT P52627—2006

['OCT P52628—2006
I'OCT P52643—2006

I'OCT P52644—2006

I'OCT P52645—2006

I'OCT P52646-2006

OcHOBHBIE HOPMBI B3anMo3aMeHsieMocTH. Pe3p0a Merprdeckas. OCHOBHbIE
pasmepsl

KoHcTpykumu crpoutenbHbie CTalibHbIE. PacnonoxeHue OTBEpCTril B
NpOKaTHBIX Hpoduisix. Pazmepst

Kpansr rpy3onogbemHubie. PesxxumMbl paboThl

[TpoBosoka nmopomKoBast Ui AyTOBOW CBapKH yIIIepOJUCTBIX U
HU3KOJIETUPOBAHHBIX cTane. O0IIre TEXHUYECKUE YCIOBUS

HanexxHOoCTh CTpOUTENIbHBIX KOHCTPYKIMA U OCHOBaHUN. OCHOBHBIE
MOJIOKEHUSI TIO PacyeTy

HpOKaT 1 CTPOUTCIIbHBIX KOHCpr1(LIPII>1. O6H_[I/Ie TCXHUYCCKHUC YCIIOBHUS

Crans. MGTOI[I)I HCIIBITAaHUSA Ha PACTSXKCHUEC TOJICTOJIMCTOBOIO ITPOKATa
B HAIIPpaBJICHHUHN TOJIIIWHBI

[Tpodunu cranbHbIE THYTHIE 3aMKHYTHIE CBApHBIE KBaJpaTHBIE U
IIPSIMOYTOJIBHBIE JUUISl CTPOUTEIBHBIX KOHCTPYKIMH. TexHnueckue
yCIIOBUSA

BonaTel, BUHTEI W IITMIIBKYA. MeXaHndecKrne CBOHMCTBA M METOIBI
UCIILITAHUN

I'aiixu. MexaHndeckue CBOMCTBA H MCTOABI HUCITBITAHUH

BonTel W railku BBICOKOTPOYHBIC U IMIAMOBI IS METATTHYECKUX
KOHCTpYKIui. OOIIMe TEXHUUECKHUEe YCIOBHUS

BonTel BBICOKOIIPOYHBIE C MIECTUTPAHHON FOJIOBKOW € YBEIMYECHHBIM
pa3MepoM IO KIIFOY JJIs METAJUIMYECKUX KOHCTPYKUUU. Texnuueckue
yCIIOBUS

I'aiixku BBICOKOIIPOYHLIC IIECTUTPAHHBIC C YBEJIIMYCHHBIM pasMCpOM IIOJ
KIIIOY I METAJTIIINYCCKUX KOHCprKHPIfI. Texundeckue YCII0BUA

[1ait0b! K BEICOKOIIPOYHBIM OONTaM ISl METANIMYECKUX KOHCTPYKIIUH.
TexHu4eckue ycioBus
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Ipunoxenne b
(cipaBo4HoE)

OcHoBHbIe OyKBeHHbIE 0003HAYEHNS] BEJIUYUH
A — uIomanp ceueHus OpyrTo;
Apn — TUIOIIAb CEYeHUsI 00JITa HETTO;
Ag — TI01a s CEYSHUS! PACKOCOB;
Af — TI01a b CeYeHUs MOJIKH (1osca);
An — monaab ceYeHus HETTO;
Aw — TUIOIIAIb CEUCHUS CTCHKHU;
Aws — TUIOIIA]Ib CEUEHUS IO METaJLTy YIJIOBOIO LIBA;
Aw; — TIIOIIAb CEUEHUs IO METAJLTy TPaHULIbI CIIJIABICHHUS,
E — Monyns ynpyrocty;
F —cuna;
G — MonyIb cABUTA;
| — MOMEHT UHEpIU CeUeHHs OPYTTO;
lp — MOMEHT HMHEpIH CeUEHUS BETBU;
Im; |l — MOMEHTBI MHEpIUU CEUEHUS M0sca U PaCKOCOB (PepMBbI;
|; — MOMeHT uHepiuu ceueHus: pedpa, IIaHKH;
l;|— MOMEHT WHEPIIUU CEYCHUS MTPOOILHOTO pedpa;
It — MOMEHT MHEepUMHU MPU CBOOOTHOM KPYUEHUU;

Ix; ly — MOMEHTBI HHEpLUU CeUEHUsI OPYTTO OTHOCUTEIBHO OCEH X —Xx U y—)
COOTBETCTBEHHO;

Ixn; lyn — TO e, CEUEHNS HETTO;
|, — ceKTOpuanbHBIF MOMEHT UHEPLIMU CEUCHUS;
M — MOMeHT, U3ru0arouuii MOMEHT;
M;; M, — MOMEHTBI OTHOCUTEIBHO OCEH X —X M )y —) COOTBETCTBEHHO;

N — mpojonpHas cuna;

Nad — IOTIOTHUTENHHOE YCUITHUE;

Nbm — IPOONBHAS CHJIa OT MOMEHTA B BETBU KOJIOHHBI,
Q — momepeyHas cuia, Cuia CIBUTA;

Qfic — YCITOBHAs TIOTIEPEYHAsT CUITA JUTS COSTUHUTEBHBIX 3JICMCHTOB;

QS — YCJIOBHAs IONEpeyHast Cuiia, IpUuXoadaiascsa Ha CUCTEMY INIAHOK, PACTIOIOKCHHBIX
B OJHOM IIJIOCKOCTH,

Rp, — pacyeTHOE CONMPOTUBIIEHUE PACTSHKEHUIO (PYHIAMEHTHBIX OONTOB;
Rph — pacyeTHOE COMPOTUBIIEHUE PACTSHKEHUIO BHICOKOTIPOUHBIX OOJITOB;
Rby — pacueTHOE CONMPOTHUBIIEHUE CMATUIO OJHOOOITOBOIO COETMHEHHUS;

Rps — pacueTHOE COMMPOTHUBIICHHUE CPE3y OJTHOOOIITOBOTO COSTMHECHHUS;
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Rbt — paCcd€THOC COIPOTUBJICHUC PACTAKCHUIO O,I[HO6OJ'ITOBOFO COCIUHCHUA,

Rpun — HOPMATHBHOE COMPOTHURIICHHE CTATH OOJITOB, IPHHAMACMOE PaBHBIM BPEMECHHOMY
COTIPOTHUBIICHHUIO Gy, TI0 TOCY/IAPCTBEHHBIM CTaHAAPTaM U TEXHUUECKUM YCIIOBUSM
Ha OOJITHI;

Rpuy — pacueTHOe conpoTuBiieHUE pacTsbkeHuto U-00pa3HbIX OONTOB;

Rbyn — HOpPMAaTHBHOE COMPOTUBIICHHE CTAIN OOJITOB, IPUHUMAEMOE PABHBIM IPEEITY
TEKY4eCTH G, M0 TOCYIaPCTBCHHBIM CTaH/IAPTaM U TEXHUYECKUM YCIOBHSIM
Ha OOJITHI;

Rcd — pacueTHOE CONPOTHBIICHUE IMaMETPATIbHOMY CHKaTUIO KaTKOB (IIPU CBOOOIHOM
KacaHUU B KOHCTPYKIUSAX C OTPAaHHUUYEHHOM MOIBHKHOCTHIO);

Rdh — paCcd€THOC COIIPOTUBJICHUEC PACTAKCHUIO BBICOKOHpO‘IHOfI ITPOBOJIOKH;

Rip — pacueTHOE CONPOTUBIIEHUE MECTHOMY CMATHUIO B LIWIMHAPUYECKHUX IIAPHUPAX
(marax) mpu MIOTHOM KacaHUW;

Rp — pacueTHOe COPOTUBIICHNE CTAIN CMATUIO TOPLEBOM IIOBEPXHOCTH (IIPY HAIMYHU
IIPUTOHKN);

Rs — pacueTHOE CONPOTUBIIEHUE CTAJIA CIIBUTY;

Ru — PaCuYCTHOC COIIPOTHUBIICHUEC CTAJIX PACTLDKCHUIO, COKATULO, I/ISI'I/I6y 10 BpEMCHHOMY
COIIPOTUBJICHHIO,

Run — BPpEMCHHOC COIIPOTUBJICHUEC CTAJIU, IPUHUMAEMOC paBHbBIM MUHUMAJIBHOMY
3HAYCHHUIO G 10 OCYAAPCTBCHHBIM CTaHAAPTAaM U TCXHHUYCCKUM YCJIOBHUAM
Ha CTajllb,

Ry — pacdeTHOE CONPOTHBIIEHUE CTANIN YCTAIOCTH;
Rwt — pacyeTHOE COTPOTHBIICHHE YTJIOBBIX IIIBOB CPe3y (YCIOBHOMY) 110 METAJLTY IIIBA;

Rwu — pacu€THOC COIIPOTHUBIICHHUEC CTBIKOBBIX CBAPHBIX COE€IUHEHUMN PacCTAKCHUIO,
CXKXaTuno, I/ISFI/I6y 10 BpEMCHHOMY COIIPOTHUBJICHUIO,

Rwun — HOpMaTHBHOE COTIPOTHBIICHUE METAIIJIA IIBA 110 BPEMEHHOMY COIPOTHUBIICHHUIO;
Rws — pacueTHOe COMPOTUBIIEHUE CTHIKOBBIX CBAPHBIX COCTMHEHUH CIBUTY;

Rwy — pacueTHOE CONPOTUBIICHHE CTHIKOBBIX CBAPHBIX COCAMHEHHI PACTKECHUIO,
CKaTHI0, N3rudy MO Mpeneny TeKy4ecTu;

Rwz — pacueTHOE COIPOTHBIIEHUE YIIIOBBIX IIBOB Cpe3y (YCIOBHOMY) [0 METaJLTY
I'paHUIIbI CIIJIABICHHUS;

R, — pacueTHoe CONPOTUBICHHE CTAIH PACTSHKEHHUIO, CKATUIO, H3THOY I10 TIpeeIty
TEKY4eCTH;

Ryf — TO ke, U151 oKy (mosca);
Ryw — TO e, IJIs1 CTECHKH;

Ryn — IIpezien TeKy4ecTH CTalli, IPMHUMAEMBII paBHBIM 3HAYEHHUIO TIPEZIEIIa TEKy4eCTH
O 110 TOCYTapCTBEHHBIM CTaHIAPTaM U TEXHUYECKUM YCIIOBHAM Ha CTallb;

S — craTnyecknii MOMEHT CIBUTaEMOM YaCTH CEYEHUsI OPYTTO OTHOCUTENIBHO
HEUTpaIbHOU OCH;

Wy; Wy — MOMEHTBI COPOTUBIICHUSI CEUEHUSI OPYTTO OTHOCUTENIBHO OCEH X —X U y—)
COOTBETCTBEHHO;
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W;; Wi — MOMEHTBI CONPOTUBIICHUS CCUCHUS IS CKATOW U PACTSIHYTOM MMOJIKH
COOTBETCTBEHHO;
Wyn; Wyn — MOMEHTBI CONIPOTHBIICHUS CEYEHUS HETTO OTHOCUTEIBHO OCEH X —X U Y — Y
COOTBETCTBEHHO;
b — mupuna;
Def — pacueTHas MIMpPUHA;
b — mmpuna moaku (mosica);
by — mupuHa BeICTYMARONIEH YacTu pedpa, cBeca,
Cy; €y — KOO(DOUIMEHTBI YIS pacyeTa ¢ y4eTOM Pa3BUTHsA IIACTUYECKHX Je(opMaliuii Ipu
U3rude OTHOCUTENIBHO OCeH X — X, ) —) COOTBETCTBEHHO;
d — auamerp otBepcTHs O0IITa;
dp — HapY)KHBII JHAMETP CTEPKHS 00ITa;
€ — 9KCIICHTPUCHUTET CHJIBL;
h — BBICOTA;
hef — pacueTHast BBICOTA CTCHKH,
hw — BBICOTA CTEHKH;
| — pagryc HHEPIIMU CEYCHUS;
imin — HAUMEHBILUI PAINyC UHEPIIUU CEUCHHUS;
Ix; Iy — paiychl MHEPLIMK CEYEHUsI OTHOCUTENBHO OCe X —X M y—) COOTBETCTBEHHO;
Ki — KaTeT yrjioBoOro IIBa;
| — nuHa, nposer;
|c — miMHA CTOMKM, KOJIOHHBI, PACTIOPKH;
lg — nmHa packoca;
les — pacyeTHas AuHa;
Im — nuHa manenu mosica GepMbl M KOJIOHHBI,
ls— nuHa mwiaHky;

lw — UTMHA cBapHOTO MIBa;
ly; |, — pacueTHbIE IIMHBI AJIEMEHTA B INIOCKOCTAX, MEPIEHIUKYIISIPHBIX OCSIM X —X U
Yy )
Y —) COOTBETCTBEHHO;

M — OTHOCHUTEbHBIN dKciieHTpUucHTeT M = eA / W;
r — paguyc;
{ — TonmuHa;
ts — TomMHa TONKY (T10s1ca);
tw — TOJIIIMHA CTEHKMU;
Olf — OTHOIIIEHHE TUTOMIA/IeH CEeYCHH TOJKH (Tosica) U CTeHKH o = Ag /A,

B; B; — ko duIMEeHTsI 171 pacyeTa yrioBOro MIBa COOTBETCTBEHHO IO METAJLTY IBA U TIO
MCTAJIJTy TPAaHUIBI CIIJIABJICHUSA

116



CII 16.13330.2011

Yb— KOIPPUIMEHT yCITOBUI paOOTHI OOJITOBOTO COCTUHEHUS;
Ye — KO3 PULIMEHT yCcTIOBUN pabOTHI;
vf — K03 PpULIMEHT HAIEKHOCTH IO HATPY3KeE;
Ym — KO3 (DUIIMEHT HAIEKHOCTHU TI0 MaTepUay;
Yn — KOOPHUIMESHT HAZC)KHOCTH 110 OTBETCTBEHHOCTH;
Yu — KO3 UIMEHT HAZ)KHOCTH B pacyeTax 1o BPeMEHHOMY CONPOTHBIICHUIO;
Ys — KOOPOUIIUEHT HATC)KHOCTH 110 YCTOMYUBOCTH CHCTEMBI,
1 — ko3 purueHT BausHUsS POpMbI CEUCHUS,

A —rubkoctb A =g/ i;

A — ycIoBHas rHOKOCTE A = A R,/E ;

7\,ef — NPUBCICHHAA r'HOKOCTh CTCPIKHA CKBO3HOT'O CCUCHUAA,

A ¢f — yCIIOBHASI [IPUBEICHHAS THOKOCTD CTEPYKHS CKBO3HOTO CEUCHHUS A ¢f = Aef /R JE
A 4 — ycioBHas ruOKOCTh cBeca 1osca A = (bet/ ) R JE;

Ay — YCIOBHAs THOKOCTb MOSICHOTO JIUCTA yl f1= (Derr/ ts) . Ry/E :

- yCJIOBHAs THOKOCTh CTEHKH Jw= (e / tw) /Ry/E X

iuf — TpejieNibHas ycloBHas THOKOCTH cBeca mosica (IOSICHOTO JIMCTA);

A uw — TIpe/IeTIbHAs YCIOBHAsI THOKOCTh CTEHKU;

Ax; Ay, — pacdeTHbIE THOKOCTH DJIEMEHTA B INIOCKOCTAX, IEPIEHUKYISAPHBIX OCAM X — X
U ) — )y COOTBETCTBEHHO;

|O'| — a0CoMI0THAs BEJIMUMHA HOPMAJIBHOT'O HAIIPS’)KCHUA,

Gloc — MECTHOE HaIPsIKEHUE;

(o GO, — HOpMaJIbHBIC HAIIPSKCHUS, NAPAJIJICIIBHBIC OCSIM X —X H Y — Y
COOTBCTCTBCHHO,

T — KacaTeJIbHOE HAIPSKCHUE;
¢ — KOOQPUIUEHT YCTOWYMBOCTH MIPU LIEHTPATBLHOM CXKAaTHUH;
Qxp) — KOOQOUIUEHT YCTOWYMBOCTH IIPH CKATHH;
(b — KOOPPHUIMEHT YCTONYUBOCTH MPU U3rHOE;
¢, — KO3 (PULIHUEHT YCTOMYUBOCTH MPH CKATHH C U3THOOM;

Pexy — KOOPPHUIUEHT YCTOMYUBOCTH IIPU CKATUH C U3THOOM B IBYX IJIOCKOCTSIX.
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IIpuao:xxenue B
(cnpaBo4Hoe)

MaTtepuaJjibl 1/l CTAJbHBIX KOHCTPYKIHUIA
U UX pacyeTHbIe CONPOTHBJICHUS

I'pynnbl cTaJbHBIX KOHCTPYKIMA

I'pynna 1. CapHble KOHCTPYKIMI™ MO0 X 3JI€MEHTHI, paboTaromye B 0000 TSHKEIBIX YCIOBHSX
(cormacao ['OCT 25546), B TOM 4mClie MAKCUMATGHO CTECHSIOIIHME PAa3BUTHE INIACTHUISCKUX JehOopMariiii
WM  TIOJBEPTaloIINecs] HEMOCPECTBEHHOMY BO3ACHCTBHAIO IMHAMHYECKMX™™, BHOPAIMOHHBIX WITH
TIOIBIKHBIX HArpy30K [MoakpaHOBble Oanky;, Oamku paboumx IUIOMAOK; Oankd ITyTeld MOABIKHOTO
TPaHCIIOPTa; BJEMEHThl KOHCTPYKIMH OYHKEpPHBIX W pa3rpy304HBIX OCTaKaj, HEMOCPEICTBEHHO
BOCTIPUHUMAIOLINX Harpy3Kd OT TOJBIKHBIX COCTABOB; IVIaABHbIC OAJIKU M PUTENH PaM MPH JUHAMHYECKON
Harpys3Ke; IpoJIETHbIE CTPOSHHUSI TPAHCIIOPTEPHBIX Tajiepeit; pacoHku GepM; CTEHKH, OKpalKy JHUIL, KOJIbLA
JKECTKOCTH, TUIABAIOIINE KPBIIIIN, TIOKPBITHS PE3epPBYapOB U Ta3rojbAepOB; OYHKEpPHBbIE OAIKH; 000JIOYKH
napaboNMYecKuX OYHKEpOB; CTalbHBIC OOOJOYKM CBOOOMHO CTOSIIMX JBIMOBBIX TpyO; CBapHbIC
CIeIUAITFHBIE OTIOPHI OONBITNX TIePeX00B JIMHMM anekTporepenayan (BJI) Beicotoit Oomee 60 M; 31eMEHTHI
OTTSKEK MadT U OTTSKCUYHBIX y3JIOB].

I'pynna 2. CpapHbIe KOHCTPYKIIMH JTHOO MX SIIEMEHTBI, PA0OTAIONINE TIPH CTATHYECKON Harpys3Ke
NpH HAIMYMU PACTATHMBAIOIIMX HAIPSDKCHUH [(epMbl, purennd pam; OaIKH MEPeKpBITUA M TOKPHITHIA;
KOCOYPBI JIECTHHLI; 000JIOUKH CHIIOCOB; oropsl BJI, 3a HCKIIFOUeHHEM CBapHBIX OIOP OOMBIINX MEPEXOAOB;
OTOPBI OLITMHOBKU OTKPBITHIX PaclpeieUTeNbHbIX yeTpoicTs noactanmmii (OPY); onopsl TpaHCTIOPTEpHBIX
rajiepeil; TMPOKEKTOpHBIE MauThbl; 3JIEMEHThl KOMOMHMPOBAHHBIX OIOP aHTEHHBIX coopykenuit (AC) u
JIPyTHE PacTSHYTBIE, PACTSIHYTO-U3rHOacMble W M3THOAaeMble JIIEMEHTHI|, a TakKe KOHCTPYKIMH U WX
ANIEMEHTBI TPYNIB! | MPH OTCYTCTBUM CBAapHBIX COCAMHEHUH M Oallky MOABECHBIX IMyTeH M3 JBYTABPOB IO
I'OCT 19425 u TY 14-2-427 nipy HATMYMY CBAPHBIX MOHTaKHBIX COCTUHEHUN.

I'pynna 3. CpapHble KOHCTPYKIMH JIMOO WX 3JIEMEHTHI, pabOTAaIOMINe MPU CTATHYECKOH Harpyske,
NPEUMYIIECTBEHHO HAa C)KaTHE [KOJOHHBI, CTOMKHM; OINOpHBIC IUIMTHI, 3JIEMEHTHl HACTWIA IEPEKPbITHH;
KOHCTPYKIIWH, TIOJJIEPYKUBAIOIINE TEXHOIOTMIECKOE 000PYI0BaHHE; BEPTUKAIBHEIE CBSI3U MO KOJIOHHAM C
HaNpsDKEHUSIMM B PacuyeTHBIX cedyeHsx cBsseil cebime 0,4R,; aHKepHble, Hecymue U (DHKCHPYIONIUE
KOHCTPYKUMH (OHOPBI, PUTIeJIN )KECTKHX ITONEPEUHH, (PKCATOPbI) KOHTAKTHOM CETH TPAHCIIOPTA; OTOPHI IO
obopynoranrie OPY, kpoMe OmNOp MO BBIKJIFOUATEIM; JIEMEHThI CTBOJIOB M OamieH AC; KOJIOHHBI
OETOHOBO3HBIX ACTAKA[l; MPOTOHBI IOKPHITHIA U IPyTHe CXKaThle M CKATO-N3rudaeMble IEMEHTHI|, a TakkKe
KOHCTPYKIMH U X 3JIEMEHTHI TPYHIIBI 2 IPU OTCYTCTBUH CBAPHBIX COSTMHEHHH.

I'pynna 4. BcniomorarenbHble KOHCTPYKIMM 37[aHUH M COOPYXXEHHN (CBSI3H, KPOME YKa3aHHBIX B
rpynne 3; 31eMeHTh! (axBepKa; JISCTHHIIBI; Tpallbl, IUIONIAJKH; OTPaKICHUS; METaUIOKOHCTPYKIMH
KaOeJIbHbIX KaHAJIOB; BCIIOMOIATENIbHBIE IEMEHTBI COOPYKCHHH U T.L.), a TAKKe KOHCTPYKLMHM M X
3JIEMEHTBI TPYIIIBI 3 IIPH OTCYTCTBUH CBAPHBIX COSUHEHHI.

IIpumeuanus

1 Ilpu Ha3Ha4YEeHWH CTaNW Uil KOHCTPYKIHMH 3maHUA W coopyxeHui | ypoBHs orBercTBeHHOcTH mo ['OCT 27751
HOMED IPYIIIBI KOHCTPYKIMI ClIeayeT yMEeHbIIATh Ha eAuHULY (Uit rpymm 2 — 4).

2 Ilpu Tonmuue npokarta t > 40 MM HOMep TpyNIBl KOHCTPYKIMHA cleqyeT YMEHbIIATh Ha eqUHULY (A1 rpynm 2 —
4); npu TommuuHe npokara {< 6 MM — yBelM4YMBaTh Ha eauHMuy (s rpymn 1 — 3).

* KOHCTPYKIUSI WITH €€ DIIEMEHT CYMTAIOTCSI MMEIOIIMMHU CBapHbBIE COCIMHEHUSI, €CIM OHH PACIIOJI0)KEHBI B MECTaX
JeHCTBHA 3HAYUTENBHBIX PACYETHBIX PACTATHBAIOMMX Hampsvkenuit (¢ > 0,3Ry; o > 0,3Ry wm o > 0,3R,,) mmbo B
MECTax, TJe BO3MOXHO Pa3pyIleHHe CBAPHOTO COCAUHEHHsI, HATIPUMEp M3-3a 3HAYUTEIbHBIX OCTATOYHBIX HAMPSHKEHUM, YTO
MOKET MPUBECTH K HEITPUTOJHOCTH K IKCILTyaTallii KOHCTPYKIIUH B IIEJIOM.

** KOHCTPYKIMH OTHOCSATCS K TO/IBEPTAOLIMMCS BO3ICHCTBHIO AMHAMHUUYECKHAX HATPY30K, €CIIM OTHOIICHHE a0COIFOTHOIO
3HAYEHHs] HOPMAJIBHOTO HAIPSDKEHHSI, BBI3BAHHOTO IMHAMHYECKOM HArPy3KOH, K CyMMapHOMY PaCTATHBAIOIIEMY HAMPSHKCHHIO OT
BCEX Harpy30K B TOM ke ceueHnn o > 0,2.
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TabnumaB.2 — Cranu ans Tpyo

Mapxka VcnoBue pUMEHEHHsI CTAIH TIPH pacueTHOH Temmeparype, °C
cranm t>-45 | —45> t >-55 | t<-55
rocTt =
(TonmuHa, JUISL TPYMI KOHCTPYKIUH
MM) 2 3 4 2 3 4 2 3 4
BCT3KH FOCT +2*** +2*** +2*** +2*** +2*** +2*** . _ +2***
(10 4) 10705*
BCr3kn IoCT — F2FFF | 2R — — — — — —
(45-10) | 10705*
BCT3HC FOCT +2*** +2*** +2*** _ +2*** +2*** _ _ +2***
(10 5,5) 10705*
BCr3nc roct +6 +6 +6 — — +6 — — +6
(6-10) 10705*
BCr3cn I'oCT — — — — +5 — — — —
(6-10) | 10705*
BCr3mc IroCT — +4 +4 — — +4 — — —
(5-15) | 10706**
BCr3cn I'oCT — — — — +4 — — — —
(5-15) | 10706**
20%**** I'oCT + + — — — — — — —
8731
0or2C**** | T'OCT + + — + + — — — —
8731

* I'pynna B mo Tabmume 1 TOCT 10705.

** 'pynmna B ¢ nononauTensHbMu Tpeboanusamu no 5.1.4 TOCT 10706.

*** Kpome omop BJI, OPY u KC.

**** BecmioBHbIE TOpsdenepOPMUPOBAHHBIE TPYObl M3 YKa3aHHBIX MapoOK CTald JOIYCKAeTCs TPHUMEHSTH s
JJIEMEHTOB CIIEIHAJBHBIX OmMop Oonmbmmx mepexonos BJI BeicoToir Gonee 60 M (rpymnma KOHCTPYKUHMHA 1); MpH 5TOM OHH
JIOJDKHBI Y/IOBJICTBOPSATH TPEOOBAHHUAM MO yIapHOH BSI3KOCTH:

— u3 crand Mapku 20 npu pacuetHo# Temmeparype t > —45°C (npu remneparype ucnsitanuii munyc 20 °C)  He
menee 30 I[)K/CMZ;

— u3 cranu mapku 09T2C npu pacuerHoit temneparype —45 °C >t > -55 °C (upu TemmepaType UCIBITaHHN
munyc 40 °C) me menee 40 pi/cM? iy TONIIMHE CTEHKH 10 9 MM 1 35 J/cM? — npu Tommue cTenkr 10 MM 1 Gosee.

Obosnauenus, npunsmole ¢ mabauye B.2:
3HaK «+» O3HA4YaeT, YTO JAHHYIO CTAIb CleqyeT NPUMEHSTh; 3HaK «—» O3HAyaeT, YTO JaHHYIO CTajJb HE ClIeIyeT
MPUMEHSATH; U(Pa Y 3HAKA «+» 03HAYACT KATCTOPHIO CTANIH.

IIpuwmeuanue - TpyOwr, mocraBmieMble MO APYrHM cTaHmapTam u TY, B TOM 4Hucle 3apyOeKHOTO
MPON3BOJICTBA, CIEAYET HAa3HAYATH 110 COTJIACOBAHUIO C OPTaHU3aIMeH — pa3pabOTINKOM HACTOSAIINX HOPM.
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TabnumnaB.4 — TpeGoBaHus 0 XUMHYECKOMY COCTABY

HopMaTuBHEIE COIIPOTUBIICHNS CTAIH, Coneprxanue s1eMeHToB*, % (He Oonee) C,, % (ue
H/mm? C P S Goree)
Ryn <290 0,22 0,040 0,045** -
290 < Ry, <390 0,14 0,035 0,035** 0,45
390 < Ry, <490 0,12 0,015*** 0,015%** 0,46
490 < Ry, <590 0,13 0,015 0,010 0,47
Ryn =590 0,15 0,010 0,005 0,51

* [IpenenpHbIe OTKJIOHEHUS IO XMMHYECKOMY COCTaBy B ToToBOM Ipokare mo I'OCT 27772.
** B ciyyae TepMHdYecKoil 00paboTKu, HalIpaBlIeHHOI Ha U3MenbueHue 3epHa, S < 0,025 %.
***S+ P <0,020 %.

IIpumeuanus
1 Yrnepoausrit sxBuBaneHt (C,, %) ciaegyet onpenemnsTs no popmyne
Mn Si Cr Ni Cu V+Nb Mo P
C,=C+—+—+—+—+—+ +—+—,
6 24 5 40 13 14 4 2
rae C, Mn, Si, Cr, Ni, Cu, V, Nb, Mo, P — MaccoBsle 1onu 31eMeHTOB, %.

2 Jlna cranei ¢ HOpMaTHBHBIM conmpoTupieHrneM 290 < Ry, <390 H/MM? [I0TyCKAeTCs TIOBBIICHHE COIEPKAHNS
yriepoaa 10 0,17 % 1o coryiacoBaHHIO ¢ OpraHM3alyei — cocTaBuTeneM HopM. [t acoHHBIX npoduiiell ¢ HOPMAaTHBHBIM
conporusierneM 390 < Ry, <490 H/mm? nomyckaercs comepranue dochopa 1o P < 0,030 % u cepst go S < 0,025 % 1o
COTJIACOBAHUIO C OpTraHM3alMel — COCTaBUTEIEM HOPM.

Tabnuma B.5 — HopMaTuBHBIE H pacyeTHBbIE COMPOTHBJICHUS MPH PACTSKEHHH, CKATHH U H3TH0Oe
JINCTOBOI'0, INHPOKOIOJIOCHOT0 YHHBEPCAJILHOIO H (p)AaCOHHOI0 MPOKaTa

Cranb Tommaa HopmarusHoe conpoTuBieHue* * PacueTHOE compoTuBieHHe***
o 'OCT npokara*, 1pokara, H/mm? 1poKara, H/vm?
27772 MM Ryn Run Ry Ry
C235 Ot 2 5o 8 235 360 230/ 225 350/ 345
C245 »2» 20 245 370 240/ 235 360/ 350
Cg.20 » 30 235 370 230/ 225 360/ 350
C255 Or.2 » 20 245 370 240/ 235 360/ 350
Cg.20 » 40 235 370 230/ 225 360/ 350
C285 Or2»10 275 390 270/ 260 380/370
Cg.10 » 20 265 380 260 / 250 370/ 360
C345 Or2»20 325 470 320/ 310 460 /450
Cs.20 » 40 305 460 300/ 290 450/ 440
» 40 » 80 285 450 280/ 270 440/ 430
» 80 » 100 265 430 260 / 250 420/ 410
C345K Or4» 10 345 470 335/330 460 / 450
C375 »2» 20 355 490 345/ 340 480/ 465
Cg.20 » 40 335 480 325/ 320 470/ 455
C390 Ot 4 » 50 390 540 380/ 370 525 /515
C440 »4» 30 440 590 430/ 420 575/ 560
Cg.30 » 50 410 570 400/ 390 555/ 540
C590 Ot 10 » 40 590 685 575 /560 670 /650
C590K

* 3a TomuuHy (HacoOHHOTO MPOKaTa CIeAYeT NPUHUMATh TOJIIHMHY MOJIKH.

** 3a HOPMATHUBHOE COIPOTHBJICHHE IPHMHATHl TapaHTHPOBAHHBIC 3HAYCHMS Ipeieia TEKYy4eCTH H BPEMEHHOIO
COIIPOTHBIICHHS, IPHBOAUMBIC B TOCYJAPCTBEHHBIX CTAHAAPTaX MM TEXHUYECKHUX YCIOBHAX. B Tex cioydasx, KOraa 3TH 3HAaUCHHS B
FOCYIapCTBEHHBIX CTAHAAPTAX MM TEXHWYCCKHX YCIOBHAX MPHBENCHB TONBKO B ONHOH CHCTEME GIMHHI — (Kre/My?),
HOpMaTHBHBIE conpoTHBieHus (H/MM?) BEIMHCIICHB yMHOXEHHEM COOTBETCTBYIOIINX BeTuduH Ha 9,81 ¢ okpyrienuem 10 5 H/mm®,
Ilo corymacoBaHMIO ¢ OpraHM3aluell — COCTaBUTENIEM HOPM JIOIYCKAeTCsl MPMMEHEHUE 3HAYeHUH HOPMATUBHBIX CONPOTUBIICHUM,
OTIMYHBIX OT IPHUBEICHHBIX B HACTOAIIeH Tabmuue B.5.

*** 3HaueHHsA PACUCTHBIX CONPOTHBIICHWI IIOTydYeHBI IeICHHEM HOPMATHUBHBIX CONpPOTHBICHHI Ha KO3()(UIMECHTHI
HAJOKHOCTH TI0 MaTepHany, ONpEeTeHHbIe B COOTBETCTBHM C 3.2, C OKpyryieHueM 10 5 H/MM®. B umcimuTene mpeacTaBieHsI
3HAYEHUS PACUCTHBIX CONMPOTHBICHUIT Mpokara, nocTaBistemoro mo 'OCT 27772 (kpome ctamu C590K) munm apyroit HopMaTHBHOM
JIOKYMEHTAIMU, B KOTOPOH MCIIOJIb3yeTcs MpoLexypa KOHTposst cBoicTB npokara 1o 'OCT 27772 (ym = 1,025), B 3HameHaTene —
pacdeTHOe CONPOTHBIICHUE OCTAIBHOTO MPOKaTa IpH Ym = 1,050.
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Tabnuma B.6 — HopmaTuBHbIe H pacyeTHbIE CONPOTHBJICHUS PH PACTSKEHUH, CKATUH U M3rude Tpyo

TomnmuHa Hopmarusroe compo- PacueTHOE CONPOTHBIICHHE,
Mapxka cranu rocTt CTCHKH, tuBnenue, H/mm’ H/mm®
MM RVn Run RV RU
BC13xm, BCr3mc, I'OCT 10705 Mo 10 225 370 215 350
BCr3cn
BCt3mnc4, Cr3cn4, TI'OCT 10706 4-15 245 370 235 350
20 T'OCT 8731 4 -36 245 410 225 375

IIpumeuanus

1 HopmatusHbIe conporusieHust st Tpyo u3 crami Mapku 0912C mo 'OCT 8731 ycraHaBIHMBArOTCsl 1O COIVIAIIICHHIO CTOPOH B
COOTBETCTBHH C TPEOOBAHISIMU 3TOTO CTAHAAPTA; PACUETHBIE COMPOTHBIICHNS — COTIIACHO 5.2 HACTOSIINX HOPM.

2 JInst TpyO Mapok craneil W TOJIIWH, MOCTABISEMBIX IO APYyruM craHmaptam u TY, momyckaercss Ha3HayeHHE
HOPMAaTUBHBIX ¥ PACUETHBIX CONPOTUBIICHUH IO COTIACOBAHUIO C OPTraHU3alUeN — COCTABUTENEM HOPM.

Tab6numa B.7 —PacueTHble CONPOTHBJICHHUS MPOKATA CMATHIO TOPLIEBOii MOBEPXHOCTH, MECTHOMY CMSTHIO B
HHJIMHIPHYECKHX IAPHUPAX, THAMETPAJIbHOMY CKATHIO KATKOB

PacyeTHoe conpoTuBieHuE, H/vm?
CMSATHIO JMaMETPATbHOMY CIKaTHIO
Bpemennoe conporus- TOPIIEBOI1 TOBEPX- MECTHOMY B IIHJIMHIpPUYIEC- KaTKoB (IpH CBOOOZHOM
nenue, H/mm® HOCTH (IIpY HATUYHAU KUX IIapHUpax (mangax) npu | KacaHuM B KOHCTPYKIMAX C
Hpuronku) R, TIJIOTHOM KacaHuu Ry, OTPaHUYCHHON MOABIKHO-
CTBI0) Ry
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 4291419 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 2341228 12/12
490 478 [ 467 239/233 12/12
510 498 / 486 249 /243 12/12
540 527 /514 263/ 257 13/13
570 556 /543 2781271 14/14
590 576 /562 288 /281 14 /14

[Ipumeuanue— B Tabnuie ykaszaHbl 3HAYCHUS] PACUCTHBIX COMPOTHBICHUH, BRIYUCICHHBIC 10 (OpMyaaM
paznena 3 npu Yy, = 1,025 (B uucnurene) u vy, = 1,050 (B 3HameHarerne).

Tab6numna B.8 — PacueTHble CONPOTUBJICHHS] OTJHBOK U3 YIJIEPOIUCTON CTAIN

PacuerHble conpoTuBieHus, H/MMZ, OTJIIUBOK
Hamnpsoxkennoe VYcnosHoe o
COCTOSIHHE 0003HaueHHe 13 Y FICPOANCTON CTATH VApoK

15J1 25J1 35J1 45J]1
Pactsbkenue, CoxaTHE M U3THO Ry 150 180 210 250
Casur R 90 110 130 150
CwMmsiTHE TOpPLEBOM MOBEPXHOCTH (IpH Ry 230 270 320 370
HaJIMYMH IPUTOHKH)
CmATe MeCTHOE B LMIMHIPHYECKHX Rip 110 130 160 180
ImapHupax (uangax) npyu IWIOCKOM KacaH!u!
JuaMeTrpanbHOEe CKaTHE KaTKOB IIPH Red 6 7 8 10
CBOOO/IHOM KacaHUH (B KOHCTPYKLUSIX C
OTpaHUYEHHOH IT0JBIXKHOCTHIO)

11 puMEedYyaHHUC — PacuetHrie COIIPOTHUBJICHUA OTJIMBOK U3 HH3KOHCFHp0BaHH0171 CTalu, IIOCTaBISIEMOH T10 Apyrum
CTaHAapTaM H TY, B TOM YHUCIIC 3apy66>KHor0 MMpOU3BOACTBA, CICAYET Ha3HA4YaTbhb IO COIIAaCOBAHHUIO C 0pI‘aHPI3aIIPIeI>i -
COCTaBUTEIIEM HOPM.
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Tabnuma B.9 — PacueTrHble CONPOTHBJIEHHS OTJHBOK M3 CEPOro YyryHa

VYcioBHOE PacuerHble conpoTuBieHus, H/MMZ, OTJIMBOK
Hanpsoxennoe
TOSHUC 0603Ha- 13 CEpOro YyryHa Mapok
coe yeHHe CY 15 CY 20 CY 25 CY 30

PacTspkeHne neHTparbHOE M U3THO R: 55 65 85 100
Cxatne IeHTpaIbHOE U M3THO R. 160 200 230 250
Casur R 40 50 65 75
CMmsTHE TOpIEBOM MOBEPXHOCTH (IpH Ry 240 300 340 370

HaJIMYMH IPUTOHKH)
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MartepuaJbl JJi COCAMHEHHUU CTAJTbHbIX KOHCTPYKIUA

Tabnuma I'.l — MaTepuanpl i1 CBapKH, COOTBETCTBYIOIIHE CTAJIH

Marepuaiisl Juisi CBapKu

B YTJIEKHCIIOM Ta3e MOpOII-
(mo 'OCT 8050) ozt GrocoM KOBOM HHOKPBITHIMIH
WJIM B €r0 CMECH C (mo I'OCT 9087) TIPOBO-
Cranp apronoM (o 'OCT JIOKOH PJIeKTPONaMH
10157) (1o (no
rOCT I'OCT 9467)
26271)
Mapka
CBapOYHOM MPOBOJIOKH Il aBTOMaTHUECKOM ¢moca Topo1I- Tum
U MEXaHU3UPOBAHHOU CBapKH KOBOM R
(mo 'OCT 2246) MIPOBO-
JIOKH
Ryn <290 H/vm? CB-08A AH-348-A D42%,
AH-60* D42A
CB-08TA [DOKH6CH* D46*,
III1- D46A
290 H/mm* < Ry, < Cs-08I2C Ce-10TA** AH-17-M AH-3 250%,
<590 H/MM¥ AH-43 III- 250A
Cp-10I2** AH'47*** AH-8 o
Cs-10HMA AH-348-A
TIOK-56C****
Ryn = 590 H/mm? Cs-0812C Cs-10HMA AH-17-M III1- 260
CB-08XT'CMA TM®OK-56C" AH-3
Ce-10XT'2CMA C-08XH2I'MIO T1I1- 270
AH-8

* ®moc AH-60 u sextpons! Tiiia 942, 946, D50 ciiemxyeT NPUMEHATD 11 KOHCTPYKIMH TPYI 2, 3 IPH PaCYETHBIX

temreparypax t >-45°C.

** He npumeHsTh B coueTanmnu ¢ pmrocom AH-43.

*** T omoca AH-348-A TpeGyeTcsi JOMOJIHUTENBHBIA KOHTPOJIb MEXAHMYECKMX CBOWCTB METAUIA INBA ITIPU
CBapKe COEIMHEHMI SJIEMEHTOB BCEX TOJIIMH MPU pacdyeTHbIX Temmeparypax t < —45 °C u tommuH cBbimie 32 MM — MpA
pacueTHbIX Temneparypax t > —45°C.

**** Kepammueckuit gomroc o TY 59295-001-56315282-2004.

IIpumeuaHnue — [Ipy COOTBETCTBYIONIEM TEXHUKO-DKOHOMHUYECKOM OOOCHOBAHUHM JUISl CBApKH KOHCTPYKLHUH
paspelaercsi UCIoIb30BaTh CBAPOYHBIC MaTepuaibl (IPOBOJIOKH, (IIIOCHI, 3aIlUTHBIC r'a3bl), HE YKa3aHHBIC B HACTOSIICH
tabmune. IIpu 3TOM MeXaHMYecKHe CBOICTBa MeTallla IIBa, BBINOJHAEMOrO C MX NMPUMEHCHHEM, JOJDKHBI ObITh HE HIKE
CBOWCTB, 00eCIIeYnBaEeMbIX IPUMEHEHHEM MaTepPHAIOB COIJIACHO HACTOSIIECH Tabmuie.

Tabonuna .2 — HopMaTHBHBIE H pacieTHBIE COMPOTHUBJIEHUS METAJLIA IIIBOB CBAPHBIX COETNHEHHI
¢ YIJIOBBIMM LIIBAMM

CBapo4Hble MaTepHabl
THIT JJIEKTPOIA MapKa MpOBOJIOKH R""“”*g Rut, 2
(o TOCT 9467) /v H/wne
D42, D42A Cs-08, CB-08A 410 180
246, D46A CB-08T'A, 450 200
250, D50A C-08I'2C, Ce-10T'A, TIIT-AH-8, TII1-AH-3 490 215
260 CB-08I'2C*, Cs-10HMA, Cgs-10I"2 590 240
270 C-10XI"2CMA, CB-08XH2I'MIO 685 280
285 — 835 340

* TobKO JUIsl IBOB ¢ KaTeToM ki < 8 MM B KOHCTPYKLISIX M3 CTAlli ¢ IIPEAeIoM TekydecTr 440 H/mm? u Goree.
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Tabnumna I'3 — TpebdoBanus K 60,1TaM NPU Pa3TNYHBIX YCJIOBHAX UX NPHUMEHEHH

Knacc npounoctn 601roB u TpeboBanust k HuM o 'OCT P 52627
B KOHCTPYKLIHAX
PacuerHas HE PacCYMTHIBAEMbIX Ha YCTaJIOCTh | PacCUUTBHIBAEMBIX HA YCTAJIOCTh
TeMIeparypa pu paboTe 60JITOB Ha
t,°C pacTsDKeHHe cpes pacTsHKeHHe cpe3
WJIH cpe3 WIH Ccpe3
5,6 5,6 5,6 5,6
5,8

>-45 8,8 8,8 8,8 8,8
10,9 10,9 10,9 10,9

— 12,9 — 12,9

5,6 5,6 5,6 5,6

8,8 8,8 8,8* 8,8

45>t >-55 10,9 10,9 10,9* 10,9
— 12,9 — 12,9

5,6 5,6 — 5,6

8,8* 8,8 8,8* 8,8
<-55 10,9* 10,9 10,9* 10,9
— 12,9 — 12,9

* C TpeboBaHNEM HCIBITAaHKS HA pa3pbIB Ha Kocol maiibe mo 6.5 TOCT P52627.

Tadbnuna I'4 — Mapku cTaju pyHIaMeHTHBIX 00JTOB H YCJIOBUS MX MPUMeHEHHs

. Mapxu ctanu npu pacyeTHOH
Konctpykuun Hopmatusherii temmeparype t, °C
HOKYMERT >45 45>t >-55 <55

Konctpykimy, kpoMe Omop BO3LYLUHBIX I'OCT 535 Cr3nc2, Cr3nc4, —
JIMHUH 3JIEKTpONEpeayy, Cr3cn2 Cr3cn4 —
pacTipeIeTITeIBHBIX I'OCT 1050 20 — —
YCTPOHCTB M KOHTAKTHOM CEeTH I'OCT 19281 — 091 2C-4* 0912C-4*
Jnst U-06pa3HBIX O0NTOB, a TaroKe TI'OCT 535 Ct3mnc4, — —
(hyHIAMEHTHBIX OOJITOB OIOP BO3MYIIHBIX Cr3cn4 — —
JIMHUH 3JIEKTPOIIepeaun, I'OCT 19281 — 0912C-4* 0912C-6**
pacpeneUTeNbHbIX YCTPOHCTB U
KOHTAKTHOM CeTH

* Jlomyckaetcs npuMenenue npyrux craieit mo 'OCT 19281 kareropuu 4.

** Jlomyckaetcs nmpuMeHenune npyrux craneit mo [OCT 19281 kateropuu 6.

Taonuna .5 — HopMaTHBHBIE CONPOTHBJIECHNUS CTAIA 00JITOB M PacyeTHBIE CONPOTHBJIEHHS OJHOOOITOBBIX
coeIMHEHHIl cpe3y U PACTSIKEHMIO, H/mm’

Knacc npounocTH 601T0B Roun Royn Ros Rut
I'OCT 52627

5,6 500 300 210 225

5,8 500 400 210 —

8,8 830 665 330 450

10,9 1040 935 415 560

12,9 1220 1100 425 —

Tab6auia I'.6 — PacuyeTHble CONPOTHBJIEHUS CMSITHIO 3JIEMEHTOB, COEMHSIEMBIX 00JITAMHU

BoeMEHHOE COIDO eHMe o1 Pacuernrie conporuBnenus Ry, H/MM?, CMSTHIO 3IEMEHTOB, COEIMHACMBIX
MEHH MPOTUBJICHHE CTAJH
P p 2 OonTamMu
COCMHACMBIX 3JIeMeHTOB Ry, , H/MM
KJIacca TOYHOCTH A KJIACCOB TOYHOCTH B
360 560 475
370 580 485
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Oxonuanue mabauywl 1.6

B Pacuernsle conpoTuBnenus Ry, H/MMZ, CMSTHIO 3JICMEHTOB, COCIMHACMBIX
PEMEHHOE COTIPOTHUBIICHUE CTalTU , Gonran
COCIMHAEMBIX 3JIeMeHTOB R, , H/MM
KJIacca TOYHOCTH A KJIACCOB TOYHOCTU B
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
510 795 670
540 845 710
570 890 750
590 920 775
IIpumMedanue — 3HAUCHUS PaCUCTHBIX COMPOTHBIICHUI, YKa3aHHBIC B TaONHUIlE, BEIYUCICHBI IO (GOpMyIamMm

paszena 4 HaCTOSIIMX HOPM C OKpYIIeHHeM 10 5 H/mm2.

Tabnuma I'7 — PacyeTHble CONPOTHBJICHHS PACTSKEHHIO (PYHIAMEHTHBIX 00JITOB

HomunanbHBI Pacuetnbie conpotuBieHus Ry, , H/mm?, GONTOB U3 CTAIN MapoK
IuameTp OoNTOoB, no 'OCT 535* o 'OCT 19281*
MM Ct3nc4, Cr3nc2, Ct3cn4, Ct3cn2 09I'2C-4, 091°2C-6
12,16, 20 200 265
24, 30 190 245
36 190 230
42, 48, 56 180 230
64, 72, 80 180 220
90, 100 180 210
110, 125, 140 165 210

* PacyeTHBIE CONPOTHBIICHHS OONTOB M3 APYTHX MapoK CTajed CleAyeT BEIYUCIATH Mo (opMyiaM pasnerna 6
HACTOSIIHX HOPM.

IIpumeuanus

1 Cranb mo 'OCT 535 momxkHa moctaBnsThes o 1-it Tpyme.

2 3HaueHHs pPACUYETHBIX CONPOTHBICHUH, yKa3aHHBIE B TaOJMIC, BBIUUCICHB 1O QopMyiaaM IyHKTa 6.6
HACTOSLIMX HOPM C OKpYIJIEHUEM 110 5 H/vm?,

Taonuna .8 — HopMaTuBHBIE H pacueTHBIE CONPOTHBICHNUS PACTSKEHHIO BHICOKONPOYHBIX 00JITOB
u3 craau 40X o I'OCT P 52643

HomuHanbHbIi quameTp pe3ndbl d, MM Roun, H/mv? Ryn, H/mm®
16, 20, (22), 24, (27) 1078 755
30 900 630
36 800 560
42 650 455
48 600 420
[IpumMeuanue — Pa3mepsl, 3aKII0YEHHbIC B CKOOKH, IPUMEHSTH HE PEKOMEH/IYETCS.

Ta6numna I'9 — Iuomanu ceueHust 6oJITOB

dvum | 16 | (18) | 20 | (22) 24 27) 30 36 42 48
Ap o’ | 201 | 254 | 3,14 | 380 | 452 572 7,06 10,17 | 13,85 | 18,09
Ag,oM? | 157 | 1,92 | 245 | 303 | 353 459 5,61 8,16 1120 | 14,72

IIpumeuanus
1 Inomaau cedeHus: 60ATOB qraMeTpoM cBeime 48 MM crenyet npuaAMats mo ['OCT 24379.1.
2 Pa3mepsl, 3aKII0UCHHBIE B CKOOKH, HE PEKOMEHYEeTCs IPUMEHSATh B KOHCTPYKIHUSIX, KpoMe orop BJI u OPY.
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Tabnuma .10 — ®uznyeckne XapaKTePUCTHKH MATEPHAJIOB VISl CTATbHBIX KOHCTPYKIUH

XapaKTepUCTUKU 3HayeHue
I[LI0THOCTB P, KT/M°:
MPOKAaTa " CTaIbHBIX OTIMBOK 7850
OTIIMBOK U3 YyTyHa 7200
Kos¢dumuent nuueiinoro pacmmpenns o, °C™ 0,1210*
Monyns ynpyroctn E, H/mm?
POKATHOM CTajH, CTATbHBIX OTIUBOK 2,0610°
OTIIMBOK U3 UyTyHa MapoK:
Cyis 0,8310°
CU20, CY25, CY30 0,9810°
IIYYKOB M TIpsziei MapayuIeTbHBIX POBOJIOK 1,9610°
KaHaTOB CTAJbHBIX:
CIIMPANIBHBIX U 3aKPBITHIX HECYLIUX 1,6710°
JIBOIHOI CBUBKH 1,4710°
JIBOMHOU CBUBKM C HEMETAJUIMYECKUM CEPACYHUKOM 1,2710°
Mopnyib caBHUra IPOKaTHOM CTaIM U CTaJIbHBIX OTIUBOK G, H/mm? 0,7910°
Koaddunuent nonepeunoit nepopmanuu (Ilyaccona) v 03
I1 puMeE€yYyaHHuC — 3HayeHus MOIYJISL YHIPYTOCTU AaHbl JId KaHATOB, NMPEABAPUTEIIBHO BBITAHYTBIX YCUIIUEM,
paBHBIM He MeHee 60 % pa3pbIBHOTO YCUJIMS JUIs KaHATa B LIEJIOM.
Tabnuna I.11 — ®Ousnyeckne XapaKTEPHCTHKH MPOBOJIOB U MPOBOJIOKH
Mapka u Monynb Koaq@? HHCHT
HanmenoBanue JIMHCUHOT O
HOMHHAJIbHOE yOpyroctu
Mateprasion CeUeHHe, MM E, Hmm? pa;milg??nﬂ
Amromuauessie ipooaa mo OCT 839E A, AHIT; 16 +~ 800 0,630'105 0,23'10'4
MenHbIC TIPOBOJIA IO M; 4 + 800 1,300'105 0,17'10'4
T'OCT 839E
Craneamomunesbie ipoBoaa o 'OCT 839E AC, ACK;
[IPU OTHOUIEHUU IUIOLIAJEH aTtOMUHHUS K ACKII, ACKC
CTaJIA, PABHOM:
6+ 6,25 10 u Gonee 0,82510° 0,19210"*
0,65 95 1,46010° 0,13910"*
4,29 + 439 120 u Gosee 0,89010° 0,18310™
7,71 + 8,04 150 u Gosee 0,77010° 0,19810™
1,46 185 u Gotee 1,14010° 0,15510"
12,22 330 0,66510° 0,21210"*
18,2+ 18,5 400 u 500 0,66510° 0,21210"*
bumerannnueckas cranemenHas nposojioka mno ['OCT BCM 1
3822 nuameTpom, MM:
1,6 -4 2,0+ 12,5 1,87010° 0,12710"
6 28,2 1,90010° 0,12410"

I[Ipumeuanue— 3HaueHUs MacChl POBOJOB U NMpoBoJoku ciaexyeT npuHuMats o I'OCT 839E u I'OCT 3822.
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Ko>gduumeHTs! 1i1sl pacyeTa HA YCTONYHUBOCTD

HEHTPAJTbHO- H BHCHCHTPECHHO-CKATBIX 3JICMEHTOB

Tadonuna /1.1 — KoapduumenTs! ycTOHINBOCTH NPH HEHTPATHHOM C:KATHI

VYcnoBHas Koappumuents: ¢ VYcnosnas Koadduuuents! ¢
THOKOCTh JUTSI TUTIA CEYCHUS THOKOCTh JIJISL TUIIA CEUCHUS

A a b c X b c
04 999 998 992 54 261 255
0,6 994 986 950 5,6 242 240
0,8 981 967 929 58 226

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

18 900 855 778 6,8 164

2,0 877 826 744 7,0 155

2,2 851 794 709 72 147

2,4 820 760 672 74 139

2,6 785 722 635 7,6 132

2,8 747 683 598 78 125

3,0 704 643 562 8,0 119

3,2 660 602 526 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

4,2 431 421 375 11,0 063

4,4 393 392 351 11,5 057

4,6 359 359 328 12,0 053

4,8 330 330 308 12,5 049

50 304 304 289 13,0 045

5,2 281 281 271 14,0 039

IIpumMevanue — 3HaueHHs ko3 GUIMEHTOB (¢ B Tabmuue yBenanueHsl B 1000 pas.
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Tadonuna 1.3 — KoapdpuumeHTs! ycTOIIMBOCTH (, MPH BHELEHTPEHHOM C/KATHH CIUIOITHOCTEHYATHIX
cTep:KHell B IVI0CKOCTH 1eliCTBUSI MOMEHTA, COBIAJAIONICH C IVIOCKOCTBI0 CHMMETPHH

YcnoBHas 3HayeHne ¢, IpU NPpUBEACHHOM OTHOCUTEIILHOM 3KCIHEHTPUCUTETC mef
THOKOCTh
Z 0,1 025 05 (075] 10 | 125 | 15 | 1,75 | 20
0,5 967 922 | 850 | 782 | 722 | 669 | 620 | 577 | 538
1,0 925 854 | 778 | 711 | 653 | 600 | 563 | 520 | 484
15 875 804 | 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
50 354 326 | 295 | 273 | 253 | 239 | 225 | 215 | 205
55 302 280 | 256 | 240 | 224 | 212 | 200 | 192 | 184
6,0 258 244 | 223 | 210 | 198 | 190 | 178 | 172 | 166
6,5 223 213 | 196 | 185 | 176 | 170 | 160 | 155 | 149
7,0 194 186 | 173 | 163 | 157 | 152 | 145 | 141 | 136
8,0 152 146 | 138 | 133 | 128 | 121 | 117 | 115 | 113
9,0 122 117 | 112 | 107 | 103 | 100 | 098 | 096 | 093
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
IIpooonsicenue mabauyor /1.3
YcaoBHas 3HayeHne ¢, IpU NPpUBEACHHOM OTHOCUTCIIbLHOM 3KCHEHTPUCUTETE mef
THOKOCTh
Z 2,5 30 | 35| 40 | 45| 50 | 55 | 60 | 65
0,5 469 417 | 370 | 337 | 307 | 280 | 260 | 237 | 222
1,0 427 382 | 341 | 307 | 283 | 259 | 240 | 225 | 209
15 388 347 | 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
35 258 233 | 216 | 198 | 183 | 172 | 162 | 153 | 145
4,0 232 212 | 197 | 181 | 168 | 158 | 149 | 140 | 135
45 208 192 | 178 | 165 | 155 | 146 | 137 | 130 | 125
50 188 175 | 162 | 150 | 143 | 135 | 126 | 120 | 117
55 170 158 | 148 | 138 | 132 | 124 | 117 | 112 | 108
6,0 153 145 | 137 | 128 | 120 | 115 | 109 | 104 | 100
6,5 140 132 | 125 | 117 | 112 | 106 | 101 | 097 | 094
7,0 127 121 | 115 | 108 | 102 | 098 | 094 | 091 | 087
8,0 106 100 | 095 | 091 | 087 | 083 | 081 | 078 | 076
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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Vcenosnas 3Ha4yeHHe ¢, MPU NPUBEICHHOM OTHOCHUTEIBHOM 3KCLCHTPUCHTETE Mgy
THOKOCTh
71 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
50 111 103 | 095 | 088 | 079 | 072 | 062 053
55 104 095 | 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
IIpumeuanus
1 3nauenus ko3pduIKeHTOB @, B Tabune yBenndeHsl B 1000 pas.
2 3Ha4yeHus @, cieayeT NPUHUMATh HE BBIIIE 3HAYCHUU (.
Taonuna 4 — Ko3dduumeHTbI yCTOIYNBOCTH (P, MPH BHEIEHTPEHHOM C;KATHH CKBO3HBIX CTEPKHEit
B INIOCKOCTH [IeiiCTBUSI MOMEHTA, COBIIAAIOLIEH C IVIOCKOCTBI0 CHMMETPHH
YcnoBHas
NpUBEACHHAS 3Ha4YeHHUe @, IPU OTHOCUTEIIBHOM SKCIIEHTPHCHTETE M
rHOKOCTh
Z 0,1 0,25 0,5 0,75 1,0 1,25 15 1,75 2,0
ef
0,5 908 800 666 571 500 444 400 364 333
1,0 872 762 640 553 483 431 387 351 328
1,5 830 727 600 517 454 407 367 336 311
2,0 774 673 556 479 423 381 346 318 293
2,5 708 608 507 439 391 354 322 297 274
3,0 637 545 455 399 356 324 296 275 255
3,5 562 480 402 355 320 294 270 251 235
4,0 484 422 357 317 288 264 246 228 215
4,5 415 365 315 281 258 237 223 207 196
50 350 315 277 250 230 212 201 186 178
55 300 273 245 223 203 192 182 172 163
6,0 255 237 216 198 183 174 165 156 149
6,5 221 208 190 178 165 157 149 142 137
7,0 192 184 168 160 150 141 135 130 125
8,0 148 142 136 130 123 118 113 108 105
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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IIpoodonxcenue mabauyol /1.4

YcaoBHasg
HpI/IBeI[eHHaﬂ 3Ha‘ieHI/Ie (pe HpI/I OTHOCHUTCIIBHOM 3KCHCHTpI/ICI/ITeTe m
ru6rocts Aet 25 30 35 4,0 45 50 55 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 | 096
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

Oxonuanue mabauywl J1.4

YerosHas 3HaueHue ¢, MPHU OTHOCUTEIFHOM SKCIEHTPHCUTETE M
HpUBEICHHAS
— 7,0 8,0 9,0 10 12 14 17 20
ru6kocts A ef

0,5 125 111 100 091 077 067 058 048
1,0 121 109 098 090 077 066 055 046
15 119 108 096 088 077 065 053 045
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
50 092 086 076 071 062 054 047 039
55 087 081 074 068 059 052 046 039
6,0 083 077 070 065 056 051 045 039
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

[Ipumeuanus

1 3nauenust k023G PUIIEHTOB @, B Tabnuue yBeaudeHs! B 1000 pas.

2 3HaueHUs (@, CIEAyeT IPUHUMATH HE BBIIIE 3HAYCHHH (.
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Tabnuma /1.5 — IIpuBeneHHbIE OTHOCUTEIbHBIE IKCIIEHTPHCUTETHI M 111 BHELEHTPEHHO-CHKATHIX

CTep KHel ¢ NIAPHUPHO-ONEPTHIMU KOHIAMH

Smops Z 3HadeHHUE Mgt IIPU My 1, PABHOM

MOMEHTOB 0,1 0,5 1,0 15 2,0 3,0 4,0 5,0 7,0 10,0 20,0
1010 | 0,30 | 0,68 | 1,12 | 1,60 | 2,62 | 355 | 455 | 6,50 | 9,40 | 19,40

2010 | 017 | 039 | 0,68 | 1,03 | 1,80 | 2,75 | 372 | 565 | 8,60 | 18,50

§=-10 31010 | 010|022 | 036|055 | 1,17 | 1,95 | 2,77 | 460 | 7,40 | 17,20
M1 " 4010|010 | 010|018 03| 057|103 178|335 590 | 1540
5 010 | 0,0 | 010 | 0,10 | 0,15 | 0,23 | 0,48 | 0,95 | 2,18 | 4,40 | 13,40

6 | 010 | 0,0 | 010 | 0,00 | 0,10 | 0,15 | 0,18 | 0,40 | 1,25 | 3,00 | 11,40

7 1010 | 010 | 010 | 0,00 | 0,20 | 0,20 | 0,20 | 0,0 | 050 | 1,70 | 9,50

1010 | 031 | 0,68 | 1,12 | 160 | 2,62 | 355 | 455 | 6,50 | 9,40 | 19,40

2010 | 022 | 046 | 0,73 | 1,05 | 1,88 | 2,75 | 372 | 565 | 8,60 | 18,50

§=-03 3]010| 017 | 038 | 058 | 080 | 1,33 | 200 | 2,77 | 460 | 7,40 | 17,20
M~ " 4010|014 | 032|049 | 066 | 1,05 | 1,52 | 222 | 350 | 590 | 1540
5| 010 | 0,10 | 026 | 041 | 057 | 0,95 | 1,38 | 1,80 | 2,95 | 470 | 13,40

6 | 010 | 0,6 | 028 | 040 | 052 | 0,95 | 1,25 | 1,60 | 2550 | 4,00 | 11,50

71010 | 022 | 032 | 042 | 055 | 0,95 | 1,10 | 1,35 | 2,20 | 3,50 | 10,80

1010 | 032 | 0,70 | 1,12 | 1,60 | 2,62 | 255 | 455 | 6,50 | 9,40 | 19,40

2010 | 028 | 060 | 0,90 | 1,28 | 1,96 | 2,75 | 372 | 565 | 840 | 18,50

6=0 31010 | 027 | 055 | 0,84 | 1,15 | 1,75 | 2,43 | 3,17 | 4,80 | 7,40 | 17,20

M T, 41010 |02 | 052|078 | 110/ 160|220 | 28 | 400 | 630 | 1540
5010 | 025 | 052 | 0,78 | 1,10 | 1,55 | 2,10 | 2,78 | 3,85 | 590 | 14,50

6 | 010 | 028 | 052 | 0,78 | 1,10 | 1,55 | 2,00 | 2,70 | 3,80 | 5,60 | 13,80

7 1010 | 032 | 052 | 0,78 | 1,10 | 1,55 | 1,90 | 2,60 | 3,75 | 550 | 13,00

1 010 | 040 | 0,80 | 1,23 | 168 | 2,62 | 355 | 455 | 6,50 | 9,10 | 19,40

21010 | 040 | 078 | 1,20 | 1,60 | 2,30 | 3,15 | 4,10 | 585 | 8,60 | 18,50

3010 | 040 | 077 | 1,17 | 155 | 2,30 | 3,10 | 3,90 | 555 | 8,13 | 18,00

4010|040 | 075 | 1,23 | 1,55 | 230 | 3,05 | 380 | 530 | 7,60 | 17,50

5 | 010 | 040 | 075 | 1,10 | 1,55 | 2,30 | 3,00 | 3,80 | 530 | 7,60 | 17,00

6 | 010 | 040 | 075 | 1,10 | 1,50 | 2,30 | 3,00 | 3,80 | 530 | 7,60 | 16,50

7 1010 | 040 | 075 | 1,10 | 1,40 | 2,30 | 3,00 | 3,80 | 530 | 7,60 | 16,00

Obo3Hauenus, npunsmole 8 mabauye /1.5:
M,

m :77—.—,
ef 1 N W, My

KosdpuumeHT cmax AJIA pacyera Ha YCTONYHUBOCTH
CHKATBIX CTePKHEH TOHKOCTEHHOI0 OTKPBITOI0 CeYeHUsI

1. KoopdunueHT Cpax I TUTIOB CEUYCHHH, NMPUBEACHHBIX Ha PUCYHKax B Tabmwmie /1.6,

CJICAYCT BbIYUCIIATH 1O (I)OpMyJ'IC
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Cmax = 2 : (a.1)
1+§B+\/(1—5B)2 +E(oz—e—")2
U h
rac
do=4ply;
B=1+2(p1p)e,/h); (A.2)

1 =8w+01561,4 I(4h?);

o = ax/ h — oTHOIIEHHE PaCCTOSIHUS a, MEXKTY ICHTPOM TSDKECTH M LICHTPOM M3rHba
ceyeHus K BbIcoTe ceueHus h;
ex = My /N — 3KCHEHTPHCUTET NPUIIOKEHHS CKUMAFOLICH CHIIBI OTHOCUTEIBHO OCH X — X,
NPUHUMACMBIi CO CBOMM 3HAKOM (B Tabnuile /1.6 moka3aH co 3HAKOM «ILITHOCY).
B dbopmymnax (/1.2) o6o3naueHo

p=(I,+1,)/(4n*)+a?
o=1,/1 yhz) —31eCh |, — CeKTOpuanbHbIE MOMEHT UHEPLIUU CEUEHUS;

ly = (1/3)Z bit; ® — MOMeHT MHEpIHY cCeueHNUs IPH CBOGOIHOM KPYUCHHH;
bi 1 tj— COOTBETCTBEHHO IIMPUHA U TOJIIIMHA JIMCTOB, 00PA3YIOIIHMX CEUCHHUE,
BKJIIOYAs CTCHKY.

DopMyITBI IS OTIPEICIICHHUS ®, €, O W [} WIM UX 3HAYCHUSI IPUBEICHBI B Ta0muie /1.6.

2. KoapduimeHT Cpax MPHU pacdere Ha YCTOWYMBOCTH CTEPIKHS IIBEJUICPHOTO CEYCHHUS
(mpu 0603HaueHusX, NpuHATHIX B Tabiuue /1.6 (I, > 1), — II-o0pa3Horo ceuenus) ciuemayer
BBIYUCIIATH 110 popmyne ([1.1), yauTsiBast mpu 3TOM, 4TO
npu M =bty/ht, raety — TonmHAa CTEHKH; tf — TOMIIKNHA MTOJOK:
A=ht(2+n);
lo =t h°b° (3+2 1) / [12 (6 + M) = A hb” (3+21) / [12 (6 + m)(2 + )]; (1.3)
ly=htb*(6+mn)/12=Ab*(6+n)/[12 (2 +n)];
lk=th* (1 +2m)/[3(2+n)]=Ah (1 +2n)/[3 (2 +n)?.

ITpu pacuere crepxHs [1-00pa3HOro ceveHus Ha eHTpaibHOE cxatue B hopmyite ([1.1)
cienyetr npuHUMaTh e, =0 uTorma B =1.

Tab6anuna /1.6 — Kodpdunuenrs! o, o, B

Tumn ceuenns o) o B

0,25 0 0

136




CII 16.13330.2011

Oxonuanue maobauywvt J1.6

Ih, —1,h, ITo dhopmyne (K.12)

< 111,
oY < 7 npuiioxenus K
= 1 I h
S y y
X —X
0 =
N
=

To xe

:|:
=3

& 5 3+27 4(3+17) 0
X X 6+7)° 2+n)(6+
N s (6+n) (2+n)(6+1n)
‘ =
y
b
Obo3nauenus, npunsamoie 8 madoauye /1.6:
l; u |, — MOMEHTBI WHEPIMHA COOTBETCTBEHHO OOJBIIETO M MEHBIIETO MOSCOB OTHOCHUTEIBHO OCH CHMMETPHH
cedyenus y-y.

3. Pacuer Ha yCTOHYMBOCTh BHEIIEHTPEHHO-CXKATHIX 3JIEMEHTOB JIBYTaBPOBOI'O CEUECHUS
C IByMsI OCSIMH CUMMETPHH, HEITPEPHIBHO TIOJKPETICHHBIX BIIOJb OJHOM M3 MOJIOK (PUCYHOK
J.1), cnegyer BbIIOAHATE 1o  ¢opmynaMm (6) u (7) HacTOALMX HOPM, B KOTOPBIX
KOA(P(UILUEHT Crax CIEIYET BBIUUCIATH O (opMyie
1+1, /Iy +a /9,87
(1.4)

Crmax = :
e 1+4li§+iy2)/h2+ex/h_

g

Pucynoxk /1.1 — Cxema ceueHusl 3J1eMEeHTA, MOAKPENJIEHHOT0 B0Jb MOJKH
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Koadduuuent o cnexyet onpenensats no Gopmyine (XK.4) npunoxenus XK.

[Ipu ompenencHun oo 3HAYCHUE lgt ClleyeT MPUHUMATH PABHBIM PACCTOSHHIO MEXITY
CEUEHHUSMHU DJIEMEHTA, 3aKPEIUIEHHBIMH OT IIOBOPOTAa OTHOCHUTEIBHO IPOAOJIBHON OCH
(paccTosiHUEe MEX]Y Y3JIaMU KpEIIeHUs CBSA3EH, pacliopokK U T.I1.).

Dkcuentpucurer e, = M,/N B dopmyie ([.4) cuuTaercs MONIOKUTEIBHBIM, €CJIH TOYKA
NPUJIOKEHUSI CHJIBl CMEUICHa B CTOPOHY CBOOOJHOHM IOJIKM; JJISl LEHTPAIbHO-CXKATHIX
351eMeHTOB e, = 0.

[Ipu ompeneneHuu e, 3a pacyeTHBII MOMEHT M, cienyeT NPUHUMATh HaWOOJBIINHA
MOMEHT B Mpe/eiax pacueTHOM JIHHBI lgs deMeHTa.
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KosgdpuuuenTsl 1isi pacyera 3J1eMEeHTOB KOHCTPYKIMA
C Y4YeTOM Pa3BUTHUHA IUIACTHYECKHUX aedopmanui

Tab6nuna E.1 — KoypdpuuueHrsl C, C, N

HawnbGonpmine
A 3HaueHHs KO3 (PUIIEeHTOB
Tun CxeMma ceyeHust —_ N npu
CEUCHHUS W Cx Cy My =0*
0,25 1,19
RN Y
7T 0,5 1,12
1 ] 1,47 15
X X X | X' 10 1,07
R 2,0 1,04
| y A | y : ,
0,5 1,40
_‘L/ A
2 Xi —F 7X 110 1’28 1147 210
/
AL
| y\015Af 2,0 1,18
0,25 1,19 1,07
' A
al 05 112 112
3 | 15
X \l — X 1,0 1,07 1,19
0.5A W/ N 2,0 1,04 1,26
‘ y Af [l ) )
0,5 1,40 1,12
Yo
X X 1,0 1,28 1,20 2,0
* |
2,0 1,18 1,31
0,25Af ‘ y 015A w
5 X X X—*‘—X — 1,47 1,47 a) 2,0
6) 3,0
\ y Yy
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Oxonuanue mabauywvl E.1

Tun CxeMa ceueHus A Hau6onpuime
ceueHHs 5 3Ha4YeHHs KO3 PUIeHToB
A, Cx ¢y N npu
My = 0*
6 0,25 1,04
ALY
05 1,07
0,5A 054, | *° 112
‘ y 2,0 1,19
Yy
7 X — X — 1,26 1,26 15
y
Xl RN —
X — X
8 y y\AN Y — 1,60 147 | )3,
\ A 6) 1,0
X— TH; — X I‘l
‘ X — X
y
a) 0)
'y A Ly 0,5 1,07 | a)3,0
xf—1 % Xl:t x| 10 1,60 112 | 6) 1,0
9 2,0 1,19
\ y 05A, | y

* IIpu My # 0 cienyer npuauMath N = 1,5, 32 NCKIIOYEHMEM CEYEHHS THIA 5,a, I KOTOPOTO N = 2, U THIa

5,6, muist koToporo N = 3.

IIpumeuanus

1 TIpu ompeneneHnu KO3()GHUIMEHTOB IS TMPOMEKYTOUHBIX 3Ha4deHuit A¢ /A, JOmyckaercs: JHHEHHas

HUHTEPHOJIALHNA.

2 3unavenne KOdPOHUIMEHTOB Cy, C, NpHHUMAIOT He Oonee 1,154, rne % — kodQPUUKMEHT HATEKHOCTH MO
Harpyske, OIpeesseMblii KaK OTHOIICHHE pPAcYeTHOTO 3HAUCHWsS] JKBUBAJICHTHOW (10 3HAYEHMIO HM3rHOAioIIero

MOMeHTa) Harpy3ku K HOpMaTHuBHOMY.

Ta6nuna E2 — Koadduuuentsr a;, 0, 03 A5 pacyera Ha H3rHO NPSIMOYTOJILHBIX IUIUT, ONEPTHIX

10 YeTHIPeM U TPEM CTOPOHAM

[Tnuter ITpu b/a
1,0 11 1,2 1,3 14 15 1,6 1,7 1,8 1,9 2,0 >2
Omnepteie
o o; | 0,048 | 0,055 | 0,063 | 0,069 | 0,075 | 0,081 | 0,086 | 0,091 | 0,094 | 0,098 | 0,100 | 0,125
YeTbIpeM
CTOpOHAM
o, | 0,048 | 0,049 | 0,050 | 0,050 | 0,050 | 0,050 | 0,049 | 0,048 | 0,048 | 0,047 | 0,046 | 0,037
OrnepThie Ipu a,/d;
1o TpeM 0,5 0,6 0,7 0,8 0,9 1,0 1,2 1,4 2,0 >2
CTOpOHaM |
0,060 | 0,074 | 0,088 | 0,097 | 0,107 | 0,112 | 0,120 | 0,126 | 0,132 | 0,133

Obosnauenus, npunsamoie 8 madoauye E.2:

b — jymHHast cropoHa; 8 — KopoTkast cTopoHa; 0y — [yTHA CBOOOIHOM CTOPOHBL, 81— JUTHHA CTOPOHBI, TIEPIICH/MKYIISIPHOM K CBOOOTHOM.
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IMpuaoxkenne K
(o0s13aTeIbHOE)

Ko3pdunuenr ycroitumBoctu npm musrude @y

K.1 Koapduument ¢p an8 pacdera Ha YCTOHYMBOCTh H3THOAEMBIX 3JIEMEHTOB
JIBYTaBpPOBOT'O, TABPOBOT'0 U IIBEJUIEPHOTO CEYEHUM CIIEAYET ONPEeNeNaTh B 3aBUCUMOCTH OT
PacCTaHOBKM CBSI3€U, PACKPEIUISIIONIMX CXKaThlii  MMOsC, BUJA HArpy3ku H MecTa ee
npunoxenud. Ilpu sToM mpeamonaraercsi, 4YTO Harpy3ka JACHCTBYeT B IUIOCKOCTH
HanOosbIei xxecTkocTH (Ix > ly), a onopHbIe cedeHHs 3aKpeIUIeHbl OT OOKOBBIX CMELICHHH U
MOBOpPOTA.

K.2 Jlns Gankd M KOHCOJMW JABYTAaBPOBOTO CEUCHHSI C JIBYMSI OCSIMH CHMMETPUHU
KO3 GUILIUEHT Pp ClIeyeT TPUHUMATh PABHBIM:

npu @1 < 0,85
P = @1, (K.1)
npu ¢1 > 0,85
¢op =0,68 +0,21¢p; <1, (K.2)
rJIe 3HAYEHHUE (1 CIICAYET BBIUUCIATH 1O GOpMyJIe
I, h, E
Py () —. (K.3)
1,'l," R,

B dopmyne (K.3) o6o3naueHo:
W — KOd(p(ULIMEHT, BEIYUCISEMBIH corliacHO TpeOoBaHUsIM 2K.3 HACTOAIIEro MPUITOKEHHS;
h — mosHast BeicoTa CeueHMs MPOKATHOIO JABYTABPA MM PACCTOSHUE MEXKJTY OCSIMH TOSICOB
(TMaKeToB MOSICHBIX JIMCTOB) COCTABHOT'O JBYTaBPa;
let — pacueTHas uTMHA OATKK WITH KOHCOJIH, OIpe/iesisieMast CoriacHo TpeboBanusim 8.4.2
HACTOSIIINX HOPM.
XK.3 3nauenue kodxdduimenta \y B popmyne (XK.3) cremyer BBIUUCIATH 110 hopMyliam
tabmuiy K.1 u JK.2 B 3aBUCMMOCTH OT KOJHMYECTBA 3aKPEIUICHHWW CXKATOro Tmosica, BUIA
HArpy3Kd U MecTa ee MPUIIOKEHUs, a Takke 0T KoddUILlMeHTa ¢, paBHOTO:

a) JUIs POKATHBIX JIBYTaBPOB
2

I (1,
a=154 | L |, (OK.4)
I\ h
y
rzie /t — MOMEHT UHEPLIMU NPU CBOOOAHOM KPYUEHUH, ONPEAEISIEMBIN COTTIaCHO MPUIIOKEHHUIO /;
h — IIOJIHasA BBICOTA CCUCHUA,

0) JU1sl COCTAaBHBIX JIBYTaBPOB U3 JIUCTOB CO CBAPHBIMH WM (PPUKIIMOHHBIMU MOSICHBIMU

COCINHCHUSIMHU

3
0=8 (Zeftf)2(1+ @y (OK.5)
hb F b lr
rjae 0003HaYeHo:
JUISL CBapHBIX IBYTaBPOB U3 TPEX JIUCTOB:
tr u by — TomMHA ¥ MIMPUHA TOsICa OAJIKH;
h — paccTosiHue MEXTy OCSIMH TTOSICOB;
a=0,5h;
t — romuHa crenku (t = ty);
JUUISl COCTaBHBIX JBYTABPOB C (DPUKITMOHHBIMH IMOSICHBIMU COCTMHCHUSIMU
tr — cyMMapHas TOJIIIHMHA JIMCTOB I05CA U MOJKHU MOSICHOIO YIOJIKa;
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bt — mmpuna nucTOB nosica;
h — paccTosiHre MEKIy OCSIMH MTAKETOB TOSCHBIX JINCTOB,
a — HIMpruHa BepTHKaﬂBHOﬁ TIOJIKH MTOSACHOI'O YI'OJIKa 3a BBIYCTOM TOJIIIWHBI €0 ITOJIKH,
t — CymMMapHasi TOJIIUHA CTCHKH U BEPTUKAIBHBIX TOJIOK MOSICHBIX YTOJIKOB.

Ecnu Ha yyactke Oanku lg smropa M, 10 CBOEMYy OYEPTaHHMIO OTJIUYACTCS OT
npuBeJeHHbIX B Tabumie XK.1, To mormyckaercst 3HaYCHUE \Y ONPENEINIATh M0 GopMyIiaM st
HanOonee ONM3KOM IO OYEpTaHWIO SIMIOpPHl  M,, B KOTOPYIO MOXET OBITh BIIHMCAHA
(dakTHUecKas 31opa.

B caywasx korma y KOHCONMM OalKe CKaThli MOAC 3aKpeIuieH OT OOKOBOro
nepeMeIeH s B KOHIIE WM 110 €€ JUTMHE, 3HAYCHHE \J JOMYCKAeTCs IPUHUMATh PaBHBIM:

OpU  COCPEOTOYCHHON HAarpys3Kke, MPHUIOKEHHOW K PACTSHYTOMY IOSICY Ha KOHIIC
KOHCONM, y = 1,75y, rnae 3HaueHue i CcleAyeT MPUHUMATh COIVIACHO NMPUMEYAHUIO K
tabimue XK. 1;

B OCTJIBHBIX CITy4asiX — KaK JUIsI KOHCOJIM 0e3 3aKpeTUICHUH.

XK.4 lns pa3pe3Hoii Oaliku ABYTaBPOBOT'O CEUCHUS C OJTHOM OChEO CUMMETPHUH (PUCYHOK
K.1) xosddunment ¢, cuexyer onpeaensaTs mo tadbmume XK.3, rae 3HaueHUS @1, P2 U N
CJIEZyeT BBIYUCIATH 1O (hopMyIIam:

1 2h E
P1=VYa I—y ' Zzhl ' R_; (°K.6)

x of y

I, 2hh E
R OK.7)

x ef y
n= s (K.8)

I +1,

B dopmynax (K.6) — (K.8) o6o3HaueHo:
Wa — K03 PpUIIMEHT, BBIYUCIIAEMBIH 110 hopMyIie

ya=(B+ VB?+C)D; (K.9)

h — paccrosiHue MeX 1y OCSIMH IOSICOB;
hi u hy — paccrosiHue OT IIEHTpa TSAKECTH CEUCHHUS JI0 OCH COOTBETCTBEHHO OoJiee
Pa3BUTOrO U MEHEE Pa3BUTOTO MOSICOB;
les — pacueTHast ;yiMHA OaNKH, onpeaeseMas coriaacHo Tpeboanusm 8.4.2
HACTOSIIUX HOPM;
l1 1 |, — MOMEHTBI HHEpIIUU ceueHus Oosiee pa3BUTOTO U MEHEE Pa3BUTOIO IOSCOB
OTHOCHUTEJIBHO OCH CUMMETPHUH C€YCHHUs1 OalKH COOTBETCTBEHHO.

142



CII 16.13330.2011

-o101r0dU € BOKOL OI0LEXD XBUHAILIad)eE 901r09 U XA8r udu s wiaHged drewrHHdI 1oAToId '/ oOMHOREHE — M HeBhAWH d T

hog‘T

UI9LAHELOR] o ]
IMpT] HI9LBX)) 7 KeHHaIoraduoed
oHdowoHgR
3 N 2
'ho9°T UIMLAHELOR ] #]
IMpTT HI9LBX)) nidoglon g
KBHHOROLOTad00)
! £
2,
INGLT HOQOI][ / oHMradad g
KBHHORO10T2do0)) oHUTadad € OHI()
[
EN HLOBh
DO.01°S€=0r00 + 9°¢ 0L0°0+STT HOQOI|[ oruged eH 7 1orrodin
7 KRQOI[[ OUIMKLAY ‘901r0Q U ed|]
1="1
P 01-LT—PH0°0 + SE°S 080°0 + 08°€
D 01-LT—0p00+ ST1°C 0800 + 09°T HI9LAHKLOR ] BeHHoIoradoRd
HI9LBX)) oHdowoHge
e
. 01-S¥—10€50°0 + 99 0600+ SO°S MI9LAHELOR ] [ =1
P:.01-SH—0ESO0 + €€ 0600+ SL°T UI9LBX)) ,
BBHHOROLOTado0) unHaruadies £oq
exeddien ssorodi &
00v >8>0 070> 10 i P owioend en azorodu € mieAd.1eH ru BOKOII OJOIBXD
Awodorox x W edoiug, 4 HarIedyes
0 XEWHORheHe udu M LHoMIHpPeod] BOTI Mmﬁoors:ox

A LOWINH) HINB0 BWAEY ) BHHIhA) oJododderiar doreg Brr M tHommupdeo) — [ eTHIr QR [,

143



CII 16.13330.2011

Tabnaunma K2 — KoapunumenT y 171 sKecTKO 3a1eJAHHBIX KOHCOJIel IBYTaBPOBOI0 ceYeHHsI C ABYMSI

0CAIMH CHMMETPHH
[osc, x koTopoMy KoaddurmieHT y mipu OTCYTCTBHH 3aKpETUICHHHA
Bun narpysku MPHIIOKEHA CJKATOr0 I0sICa 1 NMPH 3HAYCHUAX O
Harpyska 4<a<28 28 <. <100
CocpenotoyeHHas PactsanyTsiii 1,0+ 0,16c 4,0+ 0,050
Ha KOHIIE KOHCOJIH CoxaThIi 6,2 + 0,08a 7,0 + 0,050
PaBHomepHO Pactanytsiit 1.42 [ o
pacnpeiesieHHast '
b,
)
L 1
: E
=
X X
= ) ¢
=
!

Pucynoxk K.1 — Cxema IByTaBPOBOI'0 Ce€4YeHHS C OJHOIl 0CHI0 CHMMETPHH

Tabnuma XK.3 — Koypdpuuuenr ¢,

CoxaTblif Tosic KoagduimeHt ¢, npu 3HaYESHHH @ »
1o 0,85 cBoimre 0,85
Bornee pazBuThIit ¢p1<1 n 1-n
¢1[021+0,68(—+——)] <1
1 P
Memee pa3BUTHIN o) 0,68 +0,21p, <1

XK.5 3nauenus B, C u D B popmyne (K.9) caenyer onpenensts no tabnuuam X.4 u
K.5 B 3aBUCHMMOCTH OT KO3 (HULIUEHTOB:

S =n+0,734B; (K.10)

p=n+11454; (CK.11)

B=(2n-1){0,47 - 0,035(b—hl)[1+ % - 0,072(12—1)2]}; (K.12)
! lef 2

n=(1-n)[9,87n + 0,385[—'(7) 1 (K.13)

2

rjae 3HadeHuss N, by, h, Iy, lg cieayer mpuHMMATH COTIIACHO HACTOSAIIEMY MPHIOKCHHIO, a

It — cormacHo npuioxxenuto /.
Koaddunment o B Tabmure XK.5 crenyer onpenensts o popmyne (K.4).
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Tabnuna X4 —Koypdpuuuentr B

Kos¢p¢ument B npu Harpyske
PaBHOMEPHO
pacnpeneneHHon

Cxema ceueHHUs U MECTO

BBI3BIBAOIIICH
MIPUIIOKEHUS HArPY3KU

YUCTBIN M3rHO

COCPENOTOUEHHON
B CEpeAnHE IpoJeTa

N e
T
L
-

__{_
‘ -8 —H —$
1

Tabanumnma X5 — Kodppuuuentsr C u D

Koaddurment C npu ceueHuu
Bun Harpysku re—— TaBpoBOM Koapdumment D
(n<0,9) (n=1,0)
CocpenoTodeHHast B CEpeiHE IPOoJIeTa 0,330n 0,08260 3,265
PaBHOMEpHO pacnpeneneHHast 0,481n 0,1202c 2,247
BrI3bIBaromas YMCThIN H3ruo 0,101n 0,02530 4,315

K.6 Hna nsyraBpoBoro ceueHust npu 0,9 < n < 1,0 xo3dpdunuenrt y, cueayer
OTIpeNeNATh JIMHEHHONW HMHTEPIIOJIAIUEH MEeXIy 3HAYeHUSMH, MOJy4EHHBIMH 10 (popmyre
(°K.9) nns nByTaBpoBoro cedenus npu N =0,9 u ans TaBpoBoro mpu n = 1.

Jl1s TaBpOBOrO CeueHusi MpU COCPEIOTOUYEHHOW WIJIM PaBHOMEPHO paclpeiesieHHOM
Harpy3ke u o < 40 ko3¢ dunmenTs! \y, crnexyer ymHoxaTh Ha (0,8 + 0,0040).

B Gankax ¢ MeHee pa3BUTBIM CKaThIM mosicoM mpu N > 0,7 u 5 < g/ by <25
3HaueHHe KO3 PUIMEHTa (2 HEOOXOAMMO YMEHBIIUTDh yMHOXKeHHeM Ha (1,025 — 0,015l / by)
U Clie[lyeT IpUHUMATh mpu 3ToM He Oonee 0,95. 3nauenus lgs / by > 25 B Takux Oankax He
JIOITYCKAIOTCS.

K.7 Ons Ganku IMIBEIEPHOrO ce4eHUsT KOAI(D(UIMEHT ¢p JOMyCcKaeTcsl NMPUHUMATh
paBHBIM @p = 0,7¢1, TIe @1 CIeAyeT ONpeneNnsioT Kak A OaJoK JBOSKOCUMMETPHYHOTO
JBYTaBpOBOro cedeHusi, ucnonssys ¢popmynsl (OK.3) u OK.4), rae 3nauenns Iy, ly, l; cnengyer
NPUHUMATH IS TIBEJUIEpa.

145




CII 16.13330.2011

IIpunoxenue U
(pexoMeHyeMoe)
PacueTHble AJUHBI KOJIOHH " CTOCK

Tabnuma U1 — KoapduumeHThI pacueTHON IJIMHBI LI KOJIOHHBI (CTOHKH) € yIIPYTUM
3aKpeIJicHHeM KOHIIOB

Cxema KOJIOHHBI (CTOMKH) u
0
_ [5,4(cr+4)+ (0,250 +1,2) -
54(c +1) + B(a +2,4) '
0,5 <p<20
4=05 (¢ +48)(ya+4.3) ; (112)
(¢ +2,8)(ya+24)

0,5<p<10

Ipu 0<a<o u P<£987
p=314 | StL3a (13)
af+3(a+ p)
p >1,0;

npua =0 u B >9,87
u=1

3
Kul y_ Kl
o = ; = ;
EI EI
K ml o o
W = K — OTHOILLICHUC KO3(1)(1)I/ILII/IBHTOB KECTKOCTH YIPYTOT0 3aKPETUICHUA OIIOPHBIX CEYEHUN CTOUKH,
m
rae K m — KOODQHIMERT 5xeCTKOCTH YNPyroro 3akperuienus, H-cm, paBHbIH 3HAYEHHIO PEAKTHBHOTO

MOMEHTa, BO3HUKAIOILEr0 B OIIOPHOM CEYEHHUH IIPU ero NOBOPOTE Ha yroa ¢ =1;
K n — KOO(DQHIMENT sKeCTKOCTH ympyroi onopsl, H/cM, paBHBIN 3HAYEHHIO PEAKTHBHOM CHITBI, BOSHUKAIOIIEH B
OIOPHOM CEYEHHH NPH ero cMeleHr: Ha O = 1.

11 puMeEedaHUC — 3HaueHus Km u Kn JUI1 HEKOTOPBIX paMHBIX CHUCTEM IPUBEJCHBI B Ta6III/IH€ n.2.
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Tabnuma U.2 — Koxpdunnents! :kectkoctn K u K, 1719 KOJIOHH (CTOEK) PAMHBIX CHCTEM

Homep popmyutst 3HaveHus
Cxema pambl TIJISL CXEMBI K. u K
o tabsne 1.1 " !
Km = 0’
/ (1.1)
jf”EL o « 3L
L a=0 "p
1.2) 3EI
pH K, = - (h+1)
v =0 lll 2
(1.2) 4E1
npu Km - :
Y=o h
3EI
12) K, =X, +1);
npu Ll
y=1 3EI
K, =—2( +1,)
L,
n.2) EI
npu K, =—*(4, +3l,)
v = 1*2
(n.2) 3EI
pu Km = -
v = h

147



CII 16.13330.2011

KOZ)(l)q)I/IHI/IEHTbI pacquHOﬁ AJIHHBI U YYACTKOB CTYIICHYATBHIX KOJOHH

N.1 KosdduuueHnt pacueTHON ATUHBI | AJS 3alIEMJIEHHOTO B OCHOBAHMM HUKHETO
y4aCTKa OJIHOCTYNEHYATON KOJOHHBI CIEAYET MPUHUMATD:

IIPU BEPXHEM KOHIIE KOJIOHH, CBOOOTHOM OT 3aKpeIuIeHnid, — 1o Tadsmie .3,

MIPU 3aKPEIUICHUH BEPXHETro KOHIIA OT MOBOPOTA, HO IPU BO3MOKHOCTH €r0 CBOOOTHOTO
cMmerenus — o rtadimue U.4;

MY 3aKPETUICHUH BEPXHETO KOHIIA OT CMEIICHHUS 110 popMyIie

= Hip +/Ll; (ﬂ _1) , (I/I4)

TJ€ ti2 U M1 — KO3(PPHUIHUEHTHI pacueTHOHN JUIMHBI HUKHETO YJacTKa KOJIOHHBI IIPH Harpy3Kax
F1=0 u F; =0 coorBercTBEHHO, OIIpEENsiEMbIE IIPU IIAPHUPHOM OIMPAHUU
BEPXHEro KoHIA 1o Tabmmue 1.5, a npu 3akperuieHny T moBopoTa — o
tabimue 1.6.
B tabmuuax 1.3 — 1.6 0003HayeHO

[ 1 1
o= = 1 n:z_ll’

"
ll ﬂIZ IllZ

rae ly, o, i, |2 — MOMEHTBI HHEPIIMH CEUCHHMIT M TTMHBI HIKHETO U BEPXHETO YIACTKOB KOJIOHHBI
COOTBETCTBEHHO;

B = (Fl + Fz)/ Fo.

N.2 KoaddunueHT pacueTHON IUIMHBI |y U1 BEPXHETO ydacTKa OJHOCTYIEHYATOM
KOJIOHHBI BO BCEX CIIyYasX CIEIyeT ONMPeaessaTh 1o hopmyse

o= g la; £3. (1.5)

N.3 KoadpdunmeHt pacyeTHOM IJIMHBI i1 NI 3alEMJIEHHOTO B OCHOBAaHUU HUKHETO
y4acTKa JIBYXCTYIEHYATON KOMOHHBI (pUCYHOK U.1,a) Mpu yCIOBUSAX 3aKpEIICHHUS] BEPXHETO
KOHIIA, YKa3aHHBIX B Tabnuie M.7, cienyer onpenensts no Gpopmyne

W= ﬂzﬂil + (ﬂzﬂiz +ﬂ313)(1+ 52)2]1 /1,, (11.6)
1+ 4+ 5, ’ '

rie Pi=Fi/F3 Pa=Fa2lFs 2= 12/1y;
MUmi, Mm2, Hms — KO3 HUIMEHTBI, onpenersieMble o Tadmmie M.7 kak s
OJTHOCTYIIEHYAThIX KOJIOHH Mo pucyHky W1.1,0,B,r);
Imi= (Ip1y +121) / (11 + 1) — npuBenenHOe 3HAUEHHE MOMEHTA HHEPIIMK CEUCHHSI ydacTKa
qmanoi (Ip + 1,).
3necw F1, F2, F3s — mpomonbHbIE CHIBI, MPUTTOKEHHBIE K BEPXY HUKHETO, CPEAHETO U
BEPXHEr0 y4aCTKOB KOJIOHH ¢ MOMeHTamu uHepiuu li, lp, I3 w gmunamm |y, |p, I3
COOTBETCTBEHHO.
[MpuBencHHOE 3HAUEHHE MOMEHTA HWHEpIMHM cedeHus ydactka jmHOM (I, + l3) Ha
pucynke 1.1,0 ciexyer ompenensts o ¢popmysie

Imo = (|2 |2+ |3 |3) / (|2 + |3)
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E K
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Tt s e | L

T ||k
N ~
= || | FrETE)
; Iml :: L

- Il -~ Il ~ ~

e 17/ L L

Pucynox H.1 — Cxema IByXCTYIIeHYATOIl KOJIOHHBI (@) M1 YCJIOBHbIE CXeMbI 3ar Py KeHMii NIPU NPHI0KEHUH CHJI
F1, F, u F; cooTBercTBeHHO K HIZKHEMY (0), cpeaHeMy (6), BepXHeMy (2) ydacTKam

1.4 KoadduuueHTsl pacueTHOW JUIMHBL: [y JUIS CPETHETO Y4acTKa JABYXCTYIEHYATOM
KOJIOHHBI JUTUHOM | ¥ |3 711 BEpXHEro yyacTKa KOJOHHBI JUTMHOM |3 crieayet onpeaensaTsh mo
dbopmynam:

Mo = |J1/OC2; (I/I7)
ps= w/az<3, (H.8)

/

2
h

rIe oo =

L,(F, + F)
IZ(F;L_'_FZ +F3),

I, ILF,
o3 = — .
Zl ]3(F1+F2+F3)
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Tadonuna N7 — KodppuumeHTsl Pmi, Umz, Um3

VcnoBus 3akperieHust

3HaueHust K03GPHUIHEHTOB

BEPXHET0 KOHLA U1 | Um2 | Mm3
KOJIOHHBI IIPU YCIOBHOM CX€Me 3arpy>eHUs 110 PUCYHKY
1,6 .15 Ulr
CBobopeH oT W1
3aKpeTuIeHnH 2,0 2,0 (u1 — mo Tabmune U.3 npu
_ 13 Iml
o = —)
L+ I
3aKpenieH oT W | W 1
MIOBOPOTa, JIOMYyCKaeT (11 — mo Ta6uure U.4 mpu
CMelIeHHe (uy — mo Tabuute .4 mpu oy = 0) I Ji
oy = 3 ml )
L+1\ 1
3aKkperuieH [apHAPHO, 1o} | a1 W12
HE fomyckaer ( w1y — mo tabsmie N.5) (112 — mo Tabaune 1.5)
CMEIICHUSI
3akperieH oT U1t | Ha1 U1p
HOBOPOTA U CMELIECHUs (11 — mo tabnuie 1.6) (112 — mo Tabuue 1.6)

154




CII 16.13330.2011

Ipuao:xkenune K
(pexoMeHayemoe)

K pacdery 3/1eMeHTOB Ha ycCTajl0CTh

Tab6numa K1 — I'pynnsl 3J1eMEeHTOB U cOeTMHEHHUIi IPH pacyeTe HA YCTAJOCTh

Ne Cxema 371eMEHTa M PacIoIoKeHNe I'pynmna
XapakTepucTHKa 3J1eMeHTa
II.I1. PacuY€THOr0 CCYCHUA DJICMCHTOB
OCHOBHOM MeTaJll ¢ IPOKATHBIMU UJIH 1
_ 00paboTaHHBPIMU MEXaHHYECKHUM ITyTEM KPOMKaMHU
< . v
,/ To xe, ¢ KpoMKamMH, 0Ope3aHHBIMU MaIInHHOM 2
1 m ra30BOH pe3Kon
e
OcHOBHOI1 MeTaiu1 ¢ 00paboTaHHBIMU
MEXaHUYECKUM IIyTeM KPOMKaMH, IIPH Pa3HON
MIMpUHE U pajuyce Iepexona I, MM:
2 200 1
10 4
OCHOBHOM MeTallT BO ()PUKIIMOHHBIX COSAMHEHUAX 1
3
OCHOBHOM MeTaJIlT B 00JITOBOM (0OJNTHI Kiacca
TOYHOCTH A) COCAMHEHNH B CEUCHUSX 110
OTBEPCTHIO:
a) MY MapHBIX HAKJIaIKax 4
4 0) pu OAHOCTOPOHHUX HAKIIAJKAX 5
[Tepexon u 3akpyriaeHue (KJIacc YUCTOTHI Ta30BOM 2
pe3ku 1 unu ppeseposka) npu o > 72°, r > 0,5b
5
DacoHKH MPSIMOYTOIBHOM (HOPMEI, TPUBapEHHBIE 7
BCTBIK MJIM BTaBp K dJIeMEHTaM KOHCTPYKIHUi 6e3
MeXaHHYeCKoW 00paboTKM nepexoia oT GacoHKH K
6 AIIEMEHTY
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IIpoodonxcenue mabauysr K. 1

No Cxema pjIeMeHTa B PaCcnoJIOKEHUE XapaKTepI/ICTI/IKa JJICMCHTa prr[na
o PacUeTHOrO CeYeHHs 3JIEMEHTOB
12 ®dacoHKH, NpUBapEHHBIE BCTHIK HIIH BTaBp K 4
] CTEHKaM U rosicaM 0aJIoK, a TakXkKe K 3JIeMEHTaM
T E ﬂ depm mpu o < 45°
ja
"
la E
DacoHKH NPSAMOYTOJIbHON WM TpaneuueBUAHON 7
(hopMBIL, pUBapEHHEIC K MMOsicaM 0aJOK BHAXJIECTKY
¢ 00BapKoif 10 KOHTYPY HAXIIECTKH 0e3
MeXaHHUYeCKOW 00pabOTKH MBOB
8
CTBIKOBO# HEOOPaOOTAHHBIH IIIOB; HArPY3Ka 4
MePIICHANKYIISIPHA CBAPHOMY IIBY; CTHIKYEMEIC
9 3JIEMEHTHI OAMHAKOBOH ITUPHUHBI U TOJIIIHHBI
- CTBIKOBOI1 HEOOPAOOTAHHBI LIIOB; CTHIKYEMBbIE 5
/s 1:5 9JIEMEHTh] Pa3HOM LIUPUHBI WIN Pa3HON TOJIIIMHBL
10
e/
e, ol M _ a1 OCHOBHOM MeTaJI B MECTE Mepexoa K CTHIKOBOMY
PO T XN = IIBY CO CHATBHIM MEXaHHIECKHM CITOCOOOM
la la 1 YCHJIEHUEM IIIBA:
11 a) TIPY CTBIKOBAHUH 3JIEMEHTOB 2
e e b}"\ OJIMHAKOBO TOJIIMHBI U IAPUHBI
= —~ 7 m@ 0) TO ke, pa3HOU TONIIMHEI U IMTUPUHBI 3
la |a
“ CBapHbI€ CTHIKOBBIE COSTUHEHUSL:
JIICTOBOT'O 3JIEMEHTA Ha TOAKJIATHOM JIUCTE 4
(Harpy3ska nepreHIuKyJIsIpHa CBAPHOMY LIBY)
< » TpyO Ha MOAKIATHOM KOJIbIIE 4
! MPOKATHBIX IPOQHIIEH BCTHIK 4
12
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No CxeMa djIeMeHTa U PacCnoIoKEHNUE pacYE€THOI'O XapaKTepI/ICTI/IKa JJICMCHTA prnna
LI CeueHust 3JIEMEHTOB
1@ CBapHBIE CEUCHHS ABYTaBPOBOTO, TABPOBOTO M JPYTHX 2
THIIOB, CBapEHHBIC HEMPEPHIBHBIMU  IPOIOIBHBIMA
] 1 IIBaMH [IPH JEHCTBUM YCHITHS BIIOJIb OCH IIBA
13
la
OCHOBHOW METaJlll CO BCIHOMOTATENbHBIM 3JIEMEHTOM,
MPHUKPETUICHHBIM MPOJIONIBHBIMH IIIBAMH, TIPH OL:
1o 45° 4
14 90° 7
OOpBIB MOSICHOTO JIFICTa 0€3 MEXaHMIeCKOU 7
00paboTKH TIonepevHoro (JI0OOBOTO) IIBa
15
Ty
S e Y s WK e
k]
OCHOBHOM MeTaJlJ ¢ IONEPEYHBIM IIIBOM; CBApHOU 4
IIOB JBYCTOPOHHHH C TUIaBHBIM HEPEXOAO0M K
a’ OCHOBHOMY METaJLTy
16
a
OCHOBHOW METaJUI PaCTSHYTHIX MOSICOB 0aJIOK U 5
3JIeMEHTOB (epM BOIH3U quadparm u peodep,
I MPUBAPEHHBIX YTJIOBBIMH IIIBAMHU
17
la
Ja_s5t OCHOBHOI METaJl B MECTe Tiepexosia K MONepeuHoMy
= t (11060BOMY) YIJIOBOMY ILIBY
_—
|‘__l —_— 6
18 la'?
V' E—
Ll 5
——F
la
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Oxkonuarnue mabauywl K. 1

Ne Cxema pjIeMeHTa U PacnojIoKEHUE pacYE€THOI'O prnna
ILIL CeUueHHUs XapaKTepucTUKa 2J1EMEHTa SIEMEHTOB
OCHOBHO#i METAJIJT B COSANHEHHAXK C (DIIAaHTOBBIMHU
16 1@ 1BaMy (B MeCTax Mepexoja OT 3IeMEHTa K
a) ' KOHI[aM ()JTaHIOBBIX IIBOB):
*-}*':{Fp a) C IBOMHBIMHU (DJIAHTOBBIMH IIBaMH 8
i%\a 0) ¢ (aHTOBBIMH U JIOOOBBIMHU IIBAMH 7
V/3 ) il 174 B) TIpH Tepefade yCHIHsA dYepe3 OCHOBHOM 7
Ll ‘ MeTalul
L s el I) LIEKd aHKEPOB JUIA KPEIUIEHHs CTajbHBIX 8
19 ) ol |a KaHaToB
8 |2
&4
g 102
e
|a
OCHOBHO# MeTaJul TPYOBI PacTSIHYTOrO packoca
MPU OTHOIICHHH TOJIIMHBI K HAPY)KHOMY JTHAMETPY
TpyOBI nosica
tn/dm > 1/14 7
20 1/20 <ty /dn < 1/14 8
OCHOBHO# MeTaJul TPYOBI PacTSIHYTOrO packoca
TpY OTHOIIIEHHH THAMETPOB packoca u mosica dq /dp,
= 0,4-0,7 ¥ OTHOLIEHUH TOJILIMHBI K HAPYKHOMY
JMaMeTpy TpyObl mosica:
21 tn/dy > 1/14 6
1/20 <ty /dy < 1/14 7
1/35 <t /dy < 1/20 8
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Ipuno:xenue JI
(pexoMeHayemoe)

Y3abl pepM ¢ HeMmOCPEACTBEHHbIMHU NPHUKPENJICHUAMU
3JIEMEHTOB pelIeTKH K IosicaM

JI.1 O01ue moJio:KeHus

JI.L1.1 B y3max ¢epM ¢ HEMOCPEJACTBCHHBIM MPHUKPEIUICHUEM JIIEMEHTOB
PELIETKH K MosicaM CJIeAyeT NPoBepsTh (cornacHo 15.2.5 HacTosIuUX HOPM):
HECYIIYIO CIIOCOOHOCTH CTEHKH (TIOJIKH) TI05ICa, K KOTOPOH MPUMBIKAET dJIEMEHT
pEeLIeTKH;
HECYIIIYIO CIIOCOOHOCTb JIEMEHTA PEIIETKH BOIM3H MTPUMBIKAHHA K MOSCY;
IIPOYHOCTbH CBapHBIX ILIBOB.
B npuBenensbix ganee popmynax 0003HAYCHBIL:
N — YyCUJIHMe B IPUMBIKAIOILEM 3JI€MEHTE (PELIETKH);
M — wu3rubarouii MOMEHT OT OCHOBHOI'O BO3JICHCTBHS B INPUMBIKAIOIIEM 3JIEMEHTE B
IUIOCKOCTH  (pepMBI B CEYECHHH, COBIIAJIAIOIIEM C IMPUMBIKAOIICH CTEHKOW (IOJIKOM)
nosica (MOMEHT OT JKECTKOCTH Y3JIOB CJEAyeT Y4YUThIBaTh coracHo 15.2.2
HACTOAIIMX HOpM; Ui (GepM M3  KPYIJIbIX TPyO — aHAIOTMYHBII MOMEHT B
paccMaTpuBacMOM JIEMEHTE B CEYEHHH, TIPOXOIAIIEM Yepe3 TOUKY IepecedeHUst OCU
ATOTO JIEMEHTAa ¢ 00pa3yIoIIeH mosica);

F — nmnpononbHas cuia B MOsICE CO CTOPOHBI PACTSHYTOTO JI€MEHTa PELETKH;
A — mIomaab MONepeyHoro CeUeHus Mnosica;
Ry — pacueTHOe COIPOTHUBIICHHE CTAH 1105Ca;
t — TosmuHa cTeHKH (ITOJIKHM) TOsICa;
o — YroJI IPUMBIKAHHS 3JIEMEHTA PEIIETKU K TOsCY;
Ay — TUIOWIAJh MOTEPEYHOTO CEUCHHS DJIEMEHTA PEIICTKH;
ty — TommMHA CTEHKU (TIOJKH) SJIEMEHTA PEIIeTKH;
Ryd — pacueTHOe CONPOTHUBIICHHUE CTAIHU 2JIEMEHTA PEILIETKU.

JI.1.2  U3roroBieHue GpepM C HEMOCPEACTBEHHBIM MPUKPEIIEHUEM 3JIEMEHTOB
pEeIIeTKH K T0scaM BO3MOXHO TOJBKO TIPH CHEIHATM3MPOBAHHOM IIPOM3BOJICTBE C
MOOMEpaIlMOHHBIM KOHTpPOJIEM KadecTBa, oOpalas BHUMaHHE Ha KOHTPOJIb COOJIIOJCHMS
nepes; CBapKOi MPOEKTHOTO 3a30pa MEXIy TOPIIaMH PAacKOCOB W TMoOsicaMd (epM 10 BCeMy
HEPUMETPY COIPSIKEHHs packoca C MOSICOM.

JI.2 ®epmbl M3 THYTOCBapHBIX NpoduJiei

JI2.1 VY3mel depM U3 3aMKHYTBIX THYTOCBAPHBIX MPOGUICH MPSIMOYrOJILHOTO
ceuenus (pucyHok JI.1) criemyer mpoBepsiTh cornacHo TpeboBanusM JI.1 HACTOSIIIETO PHITOKEHHS,
a TaKKE yUUTHIBATh HECYIIYIO CIIOCOOHOCTh OOKOBOW CTEHKH Tosica (MapayuiebHON MIIOCKOCTH
y3I1a) B MECTE MPAMBIKAHHSI CKATOTO JJIEMEHTA PEIICTKH.

J1.2.2 B ciyyae 0JHOCTOPOHHETO MPUMBIKAHHSI K TIOSICY JIBYX WIIU 0OJIee SIEMEHTOB
PEIIETKU C YCUIIMSAMH Pa3HbIX 3HAKOB (CM. pucyHOK J1.1,a,0), a Taxoke OJJHOTO AJIEMEHTA B OTTOPHBIX
y3nax (cMm. pucynok JI.1,B)mpu d/D <09 u g/ b <0,25 Hecyniyro cnocoOHOCTh CTEHKH TIosica
CIie/TyeT POBEPATH IS KAYKIOTO MPUMBIKAIOIIETO dIIEMEHTa 0 opMyJIe

L5M | (0,4+18g/b) fsina
d, VeraVpR, 1% (b+ g +~2Df)

(N
(L1)
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rae  y¢ — KOOPQUUMEHT BIMAHMSA 3HAKA YCHIMSA B HPUMBIKAIONIEM DJIEMEHTE,
IPUHUMAEMbIH paBHbIM 1,2 ipu pacTskeHuu U 1,0 — B ocTalbHBIX ciyvasx;
Yo — KO3()(OHULIMEHT BIMAHUA NPOJOJILHONW CHJIBI B IOSCE, ONPENEIACMBIA IIPH
CKaTUU B TOsICE,
eciu |Fl/ (ARy) > 0,5, o dhopmyme

w=15 - |F|/(ARy),
B OCTaJIbHBIX ciiydasix Yp = 1,0;

b — mMHa yyacTKa JIMHUM II€pPECEUEHMs MPUMBIKAIOMIETO DJIEMEHTA C MOSICOM B
HaMpaBJICHUHU OCH Mosica, paBHas p / Sina;
g — II0JIOBHHA paCCTOHHHH Me)KI[y CMCXKHBIMU CTCHKAMHU COCCIHUX OJIJICMCHTOB
PELIETKU WIIH [ONEPEYHON CTEHKON PAacKOCa U OIOPHBIM PeOpoM;
f=(D-d)/2.

a — K-00pa3Hblii pH TPEYTroJIbHOM PEIIeTKE; 6 — TO e, PU PACKOCHOH PEIIIETKE; 8 — OTIOPHBIIA; 2 — Y-00pa3HbIi
Pucynox JI.1 — Y3ib1 ¢pepM U3 THYyTOCBAPHBIX NpoduIIei

JI.2.3 Hecymyro crmocoOHOCTh CTEHKH Tosica B Y-00pasHbIX y3nax (cM. pucyHok JI.1,r), a
TaKKe B y371ax, ykazanHbix B JI. 2.2, mpu g / b > 0,25 cnenyer mpoBepsTs mo Gopmyre

(N+17M1d,)fsina__
VeYaVp R, (b +2+2Df)

JI.2.4 Hecymiyto ciocoOHOCTh OOKOBOW CTEHKH B IJIOCKOCTH Y3714 B MECTE NMPUMBIKAHUS
cxkatoro atementa ripu d / D > 0,85 ciexyer mpoBepsaTs o popmyie

Nsin2a

L L

(1.2)

(13)
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rmue Yt —  K03(hGUIMEHT BIMSHUS TOHKOCTEHHOCTH MMOsica, Uiss oTHOmeHUH Dp/t > 25
npuHUMaeMblii paBHbBIM 0,8, B ocTanbHbIX cnydasx — 1,0;
k — xo3dduimeHT, npuHIMaeMbIii PABHBIM
npu 4 (t/ Dp)*—Ry / E<0 k=3,6 (t/ Dp)* E/Ry;
mpu 0<4(t/Dy)’—R,/JE<6°10* k=0,9+670 (t/Dy,)°—170R,/E;
B OCTQJIBHBIX CITy4asx k =1,0.

JI.2.5 Hecymyo crnocoOHOCTh 3JI€MEHTAa PELICTKH BOJM3M NPHUMBIKAHUS K TOSCY
CJIeZlyeT IPOBEPSITh:
a) B y3Jlax, yka3aHHbIX B JI. 2.2 HACTOSIIEro NpuiIoKeHus, o popmyne

(N+0,5M1d,)1,4+0,018D/t)sina
chdkRydAd

<1, (JL4)

rne Kk cumemyer onpenenste, kak B J1.2.4 HACTOAIIETO IPUIIOKEHHUsS, HO C 3aMEHOM
XapaKTEPHUCTHK I0sICa Ha XapaKTEPUCTHKK dJIeMeHTa pemeTku: Dy Ha Gojbliee U3 3HAYCHHIA
dwm dy, t HA ty 1 Ry Ha Ry

Jlnst sjeMeHTa PENIeTKd HEKBAaIpaTHOTO CEYEHHUS B JIEBYIO 9acTh (opmyisl  (J1.4)

3(1+dld,)
22+dld,)’
0) B y31ax, yka3aHHbsIX B JI.2.3 HacTosIIero npuiokenus, mno gpopmyse

O,5M) [L+0,013+5d/D-01d,/t,)D/t]sina < 1
d, chdkRydAd - ,

CJICAYCT BBOAUTHb MHOXUTCIIb

(N

(L5)

BBIPa)KEHUS B KPYTJIbIX cCKOOKax Gopmynsl (JI.5) He nomkHO ObITh MeHee 0.

JInst SJIEMEHTOB pEIIETKH HEKBaJpPAaTHOrO CEYCHUs B JIeBYyHO 4YacTh (opmynsr (J1.5)
crnenyet BBOAUTH MHOKHUTEND (1 +d / dp)/ 2.

JI.2.6 TIpoyHOCTh CBapHBIX MIBOB, MPHUKPEIUIIONINX JJIEMEHTHl PEImIeTKH K TOsCY,
CJIeZlyeT NMPOBEPSITh:

a) B y3JlaX, yKa3aHHbIX B JI.2.2 HacTOsIIEro NprIoOKeHus, 1o Gopmyre

(N + O,SM) (1,06+0,014D/t_)sina L
d, Bskyy R, (2d, Isina+d)
(J1.6)
rae Pr, Ki, Ru crieayeT mpuHHMATH COTIacHO TpeOOBaHUAM paszena 14;
0) B y31ax, yka3zaHHbIX B JI.2.3 HacTOAIIEro MpuiaoKeHus, mo Gopmyie
(N O,SM) [1+0,013+5d/D—-01d, /t,)DIt]sina < 1
d, 4Bk, d, y.R,,

(J1.7)

B) CBapHBIC IIBbI, BBITOJHEHHBIC TIPY HATMYMK YCTAHOBOYHOTO 3a30pa, paBHoro (0,5 — 0,7)ty, €
HIOJTHBIM TIPOIUTABJICHUEM CTEHKH MPOQUIIS CIeTyeT PacCUUTHIBATh KaK CTHIKOBEIE.

JI.3 ®epMbl U3 KpYIJIBIX TPYO
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JI.3.1 VY3uel gepMm w3 Kpyribix Tpyo (pucynok JI.2) cienyeT MpoBEpSATH COTJIACHO
TpeboBaHusM JI.1 HACTOSIIETO MPHUIIOKEHHSL.

a — K-o00pa3Hslif; 6 — X-00pa3Hblif; ¢ — ONOPHBIH
Pucynox JI.2 — Y3ib1 ¢pepM U3 KpyriabixX TpyO

JI.3.2 B cnyyae npuMbIKaHHS K IOSICY N 3J€MEHTOB pemeTku (cM. pucyHok JI.2,a,0), a

TaK)Ke OJHOrO 3JIEMEHTa B OMOPHBIX y37axX (cM. pucyHOK JI.2,B) Hecyllyro CHOCOOHOCTh
CTEHKH T10sIca CIIEAYET MPOBEPATH JJISl KAKI0TO MPUMBIKAIOIIETO 3JIeMEHTa 1Mo (popmynam:

| Z Eij Wi N; sin (Xi/\Vil /(YDj Yrj S) <1 j=1,...,n; (.H.8)
i=1
IN;| sinaj/ (y;2S) <1, (J1.9)
rae | — HOMEp MPUMBIKAIOIIETO AJIEMEHTa,

] — HOMep paccMaTpUBaEMOro MPUMBIKAIOLIETO JIEMEHTA,
N;, Nj — ycuime B IpUMBIKArOIIEM JIEMEHTE, IIPUHIMAEMOE C Y4ETOM 3HaKa (WLIF0C» TIPU
PACTSDKEHHH, «MHHYC» TIPU CHKaTHN);
Wi — K03 GUIMEeHT, TpH | = ] ompeaenseMblid o popmylie
Wi = Ty + ﬂ,

vy Nigsinag,

npu 1 #] pi=1.

3mech i —  KOO(QOUIMEHT BIMSHMA 3HAKA YCHIUSL B PACCMATPUBAEMOM IPUMBIKAFOILEM
anieMeHTe, MpuHUMaeMblii paBHbIM 0,8 ripu pacTskeHnu U 1,0 — B ocTambHBIX
cilyyasix;

— JUIMHA y4YacTKa IPUMBIKaHUS pPacCMaTPUBAEMOI0 JIEMEHTa ([ TpyOUyaThIX
DIIEMEHTOB

Yiq — KOX((UIIMEHT BIUSHUS JJIMHBI IPUMBIKAHUS paCCMATPUBAEMOTO DJIEMEHTA,
JUTST HEIUIMHAPUYECKUX TPUMBIKAHUHN OTpeiesieMblil o popmyiie

I, —b,

Yg=1+ o ——
22D -b))

IUISL LAIAHAPUYECKUX IPUMBIKAHUM (TpYO) v = 1;
bi i  bj — mMpHHA NpHMBIKAOIIETo dMIeMeHTa (JUTs TpyOJaToro sineMenTa by = dj wm

bj = dj);
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S — XapakTepucTHKa HeCylIel CiocoOHOCTH Mosica, onpeaensieMas mo Gopmyie
S=13(1+0,028) t*Ry v (J1.10)

3geck O = D/t — TOHKOCTEHHOCTH 1105ICA;
Ypj — KO3 DHUIMEHT BIUSHUS HPOIOIBHON CHIIBI B TI0SICE, OLPE/ICIAEMbIi ITPH
CKATHH B T0sICE 110 (hopMyJIe

yoj = 1-0,5(F;j / ARy)?,

B OCTaJIbHBIX CIy4asX Ypj = 1;
31ech Fj — npooabHas cuiia B OsiCe CO CTOPOHBI PACTAHYTOIO 3JIEMEHTA PEIIETKY;

Yrj — K03()(DUILUEHT BIMSHUSA NOAKPEIUIEHHs CTEHKH H0sica B y3J1€ HOIEPEUHbIMU PeOpamHy,
mradparMamy U T.11., IPUHUMAEMBIN paBHBIM 1,25 MpH paciooKEHUH ITOIKPETUISFOIIETO
pedpa B mpesienax yJacTka pacCMaTprUBaeMOro IPUMBIKAHUS M | — B OCTaJIbHBIX CITy4Yasx;

& jj — KOO(QUIMEHT BIUSAHUS PACIIONOKEHHS KaXKI0T0 U3 CMEKHBIX IIPHMBIKAIOIIMX
3JIEMEHTOB I10 OTHOIIEHHUIO K paccMaTrpuBaeMomy (j-My), onpesensiemMpiii o tabsmwie J1.1;
npui=j ¢ej=1,

Wi = arcsin Pui,
npu B <0,7 gomyckaercst mpuaumath i = 1,05 Bi (Bi cm. tabmury JI.1),
mpu (i > 0,7
wi=1,05 Bi (1 +0,1589),
Bwi = bwi / D;

bwi — IIpHHA OXBaTa MosCca MPUMBIKAFOIIMM JIEMEHTOM MEX/y KPOMKaMK CBApHOTO I1Ba
(mpu Bi < 0,7 momyckaercst mpuHUMATh PByi = Bi, mpu > 0,7 byi = bj — tgi).
JI.3.3 Hecymiyto criocoOHOCTh CTEHKH TPYOUaThIX AJIEMEHTOB PEIICTKA BOIM3U
MPUMBIKaHUS K TOSICY CIIeTyeT MPOBEPSTH 10 (hopMyIie

N(1+x0)
yc yd ycd Ryd Ad

IA
L

(L.11)

riae & — kodpuuueHt, npuHumaeMbli paBabM: 0,008 — 1111 packocoB B K-00pa3HbIX y3iax,
IIPU pacyeTe MPUMBIKAaHUH KOTOPBIX 3HaUeHHE KodduuueHTa ¢ ,0npenensieMoro mno
tabmure JI.1, cocraBnser menee 0,85; 0,015 — B ocTanbHBIX clydasx;

Yed — KO3 PUIIMEHT yclioBUid pabOThI, MPUHUMAaEeMblid paBHBIM: 0,85 — 17151 HJIEeMEHTOB,
TMIEpECEKAIOIINXCA B y3JI€ C ABYMS JPYTUMU SJIEMEHTaMH, UMEIOLIMMH pa3Hble 3HAKU
YCHUIIHIA;

1 - B ocTanbHBIX Cllydasx.

J134 Ilpm nomKpemneHWH CTEHKH Iosca B y3l€ (B MECTaX IPHUMbBIKaHUs
paccMaTpuBaeMOro MPUMBIKAIOIIETO AJIEMEHTA) MPUIIEratolel U MPUBAPEHHOM K MOsICY HaKJIa KoM
tomumHoi t; BMmecto Ry B ¢opmyne (JI.10) cremyeT mpuHMMAarh pacyeTHOE CONPOTHBIICHHE
MaTepHana Hakaaaku Rys, BMecTO t — NMpHBEICHHYIO TOMMIMHY lef, NPUHMMAEMYIO PaBHOM: U
PACTSHYTBIX IPUMBIKAIOIINX dIeMEHTOB t,, HO He Oonee 1,5t; st cxxatbix — tmax + 0,25tmin, THE trax
— OOmpmIad, a tmin — MeHbIIAs U3 TOJIMH t 1 t,.

JI.3.5 IIpouHOCTH CBapHBIX IIBOB B Clyyae pe3KH TPYO CO CKOCOM KPOMKHU
JIOITYCKaeTCsl MPOBEPSITH 10 hopMyIie
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1,05N
- < 1,
AR,y
(L.12)
Taonunga JI.1
Pacrionosxenue ocu CMEKHOTO T
MPUMBIKAIOIIETO 3JIEMEHTa OTHOCUTENIBHO OCH 31:112 Sij & ij
paccMaTpUBaEMOro Y
K - 13¢,(1+0,02)
C ToO¥i ke CTOPOHEI Mmosica 1-
1+0,040
i || 6y, (1+0,02
C mpoTHBOMOJIOKHOM CTOPOHBI TOsICa X 0<s;<D cos? 2 Vi ( ! ) T~
145,48, +568!
>D 0

O6o3uauenust, npuHsTHe B Tabmuie JI.1 (cM. pucynok JI.2):
0jj — HaNMEHbIIIEee PACCTOSHHE BIOTh OCH TI0sica MEX /Ly CBAPHBIMHU IIBAMH, TIPHKPETIIAIOIIMMH K TI0SCY
paccMaTpHBaeMBIil 1 CMEXKHBIN JIEMEHTHI PEeLIeTKH (TIPOIOIbHBIA IPOCBET):

D D( B . B
gij = —+eu (Ctg(Xi+Ctg(Xj) - L"F—J )
2 sino; sina;

Sjj — PaccTosHKME BMIOJIb HOACAa MEXAY OOPTaMH PACCMATPUBAEMOTO U CMEXKHOTO MPUMBIKAIOIIMX JIEMEHTOB:

Sij = (gﬂl_ﬁwi +eUJCtg o + (gdl_ﬁi] +€ijjctg Q;

Bi = b/ D — oTHOIIEHHE IIMPHUHBI IPUMBIKAHKST CMEXKXHOT'O 3JIEMEHTA K IHaMeTpy nosica (st Tpyouarhix snementos 3 = d; / D).

IT pUMEYaAaHUEC — 3HaueHus Cij CIEAYET IPpUHUMATL PaBHBIMU:
npu g;; <0 Gij=0,6;
mpn0<g;<D  &=1-04(1-g;/D)%
pH Gjj >D Cij =1.

rac Rwy — PpacCdCTHOEC COIMMPOTUBIICHUE CBAPHOI'O CTHIKOBOT'O COCIUHEHU A, ITIPHHUMACMOC I10
YKa3aHHusAM J14 HACTOAIINX HOPM.

JI.4 ®epMbl U3 IBYTABpPOB

JL.4.1 VY3mel ¢epM M3 ABYTaBPOB C MapaUIeIbHBIMH TPaHSAMU MOJOK (pucyHok JI.3)
CllelyeT MpOBEpSATh COTIacHO TpeboBaHusAM JI.1 HacToOAImIEro NPWIOKEHHS, a TaKKe
YYHUTHIBATh:

HECYIIYIO CIIOCOOHOCTh YJacTKa CTEHKH M05Ca, COOTBETCTBYIOLIETO CKATOMY DJIEMEHTY
peLIeTKH;

HECYIIYIO CIIOCOOHOCTH MONIEPEYHOTO CEYESHNUS 1Mosica Ha C/IBUT.

JI.4.2 B ciay4ae OJAHOCTOPOHHETO NMPHMBIKAHHS K JABYTaBPOBOMY MOSCY JIBYX WIH
0oJsiee IBYTaBPOBBIX 3JIEMEHTOB PEUIETKU C YCUJIMSMHU Pa3HbIX 3HAKOB (cM. pucyHok JI1.3,a,0),
a TaKk)Ke OJIHOTO AJIEMEHTa B OMOPHBIX y31ax (cM. pucyHok JI.3,B) npu g < 15 MM Hecyuryio
CIIOCOOHOCTH TOJIKH TOsICa CIENYeT MPOBEPSTh IS KaXKJ0TO HMPUMBIKAIONIIETO 3JIEMEHTa II0

dopmyne
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Rt 2 ?
(N + dM)/ ycyl)d y ( d; +D_—|— 2\/§D]+Ryd(Ad _ta'd) < 1! (H'13)
s sin‘a d,  sina

e Yp — KO3 UIUEHT, onpeaesseMblii o ykazanusm J1.2.2.

a) 0) 6)

a — K-00pa3Helii IpH TPEyroNbHON PElIeTKe; 6 — TO e, IPH PACKOCHOM PEIIETKE; 6 — OTIOPHBIN

Pucynox J1.3 — Y3abl (¢epM U3 IBYTABPOB

JI.4.3 Hecymryto cnocoOHOCTh y4acTKa CTEHKH JBYTaBPOBOTO MOsica IMOJ JACHCTBUEM
CKaToTo JIBYTaBPOBOT'O JIEMEHTA PEIIETKH CJICYET MIPOBEPSTH MO (hopmMyIie

Nsin®a/(1,5ycyoR,dpt) < 1, (J1.14)
y

rae ty — TONIIMHA CTEHKHU Mosica.
J1.4.4. Hecymryro crnocoOHOCTh TMOINEPEYHOrO0 CEYECHHS JBYTaBPOBOTO II0sica TIOJ
BO3/ICHICTBHEM MOMEPEYHON CUITBI B y3JI€ CIIeIyeT MPOBEPSTh Mo hopmyre

Q /{yc RJJA —(2— %)Dt + (tw + 2nt]} < 1, (J1.15)

rae Q — momepeyuHast Cuiia B y3Iie, paBHasi MeHbIIeMy U3 mpousBeaeHui Nsina;
Rs — pacueTHOe CONPOTHBIIEHUE CABUTY CTaJU MO5CA;

v =1/\1+16g%/(3t?) ;

I — paguyc 3aKpyriieHus npoduis nosca.
JI.4.5 Hecymiyto criocoOHOCTb IBYTaBPOBOT'O AJIEMEHTA PEIIETKU BOIU3H MPUMBIKAHUS
K [OSICY CJIEyeT MPOBEPSATH MO hopmylie

N(1+0,05d/t)/(yevaRyaAd) < 1, (J1.16)

r7€ Yd — Kod(puureHT, npuHUMaeMblil o ykazanusm J1.2.2 HacTosIIero NpuiIoKeHusl.

J1.4.6 CedeHus CBapHBIX IIBOB, MPUKPEIUIIONIMX 3JIEMEHTHl PEIIETKH K TOSCY,
ClIelyeT MPUHUMATh COOTBETCTBEHHO NPOYHOCTH YYacCTKOB (TIOJIOK, CTEHOK) JIBYTaBPOBOT'O
DIIEMEHTA PEUICTKHU.
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Ipuiao:xxkenune M
(pexoMeHayeMoe)

MeToauka noadéopa MUHUMAJIbHBIX CEYeHM i
M3rndoaeMabIx 3JIEMEHTOB

M.1 OOmiue moJI0:KeHHS

M.1.1 Meronuka TO3BOJIIET YCTAaHOBUTH pa3MEpbl MHHHMAIBHBIX I10 TUIOIIAIN
CEUCHUU IIAPHUPHO OMNEPTHIX OAaNoK, HArpyXEHHBIX B IUIOCKOCTH CTEHKH ¢ HMEIOIIUX
CBApHOE JBYTaBPOBOE JBOSIKOCHUMMETPUYHOE CEUEHHE C  YCTONYHMBOM, THOKOM WIH
nepdOpUpPOBAHHON CTEHKOM, a TaKXe OINpeAcsIuTh HanOosiee 3P(HEKTUBHOE CONMPOTHUBIICHHUE
cranu Rygfr.

M.1.2 YcroitunBocTh 0anok cienyer o0ecreunBaTh BhIMOJIHEHHEM TpeboBanuii 8.4.4 —
8.4.6 HaCTOAIIMX HOPM.

M.1.3 [Ina mombopa MHHUMAJIBHOTO CEYCHHUS OalKd pacyeTHBIMH pa3MepaMH M
napaMeTpamu SIBJISTFOTCSI:

| — opouer;
M — pacueTHbI U3rHOAIOIINI MOMEHT;
N — mapameTp, onpeaesromui npeaeapHbii mporud (f, = 1/n) u npuHUMaeMBbIit
cornacuo CHull 2.01.07,
p — mapameTp, paBHbI 9,6 — Mpu paBHOMEPHO pacIipeieleHHON Harpy3ke, 12 — mpu
COCpEIOTOUEHHOM Harpy3Kke B cepeinHe mposera, 10 — B OCTaIbHBIX CIIyYasx;
% — KO3 (OUIIMEHT HAJIS)KHOCTH TI0 HArpy3Ke, ONpeIesieMbli KaK OTHOIIICHUE
pacueTHOro 3HA4YEHHUs YKBUBAJIIEHTHOM (110 3HAYEHUIO U3THOA0IIEro MOMEHTA)
Harpy3kd K HOpMaTHBHOMY;,

B =3MI(Ey,); v =1/B; 0 =nl(py) — BenMUYHHBI, HCIOJIB3yeMbIe B PAaCUCTHBIX

dbopmynax.

M.1.4 Ceuenue Oanku, OPUHATOE C YUETOM JEHCTBYIOIIUX COPTAMEHTOB, TpeOOBaHUN
U OTrpaHUYEHUMN, MPEIbABISEMBIX K MPOEKTY B KaKIOM KOHKPETHOM CIllydae, CIeayeT
IPOBEPATH COTJIACHO TPeOOBAaHUAM pasziena 8 HACcTOALMX HOPM (i OaloK C ycTOWYMBOMN
CTEHKOM) niM TpeOOBaHUI HACTOSIIETO MPUIOKEHUS (17151 OalOK ¢ THOKOM CTEHKOM).

M.2 BaJKu U3 0JHOPOJHOI0 MaTepHaJia ¢ yCTOHYNBOI CTEHKOM

M.2.1 Pa3mepsl cedenuii (CM. pUCYHOK 5 HACTOSIIIUX HOpM, /e hy, 0003HaueHo Kak her, a
br — kak Der) AByTaBpOBBIX OaoK 1-T0 Kiacca ciaeayeT OnpeaessaTh Mo GopMyiam:

ty=0,367B; hy=55tu/\fy, ; t =166ty br=0,302h,, (M.1)

rme v = 1/E/Ry.
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Db deKkTuBHOE 3HAUECHUE PACYETHOTO COIPOTUBIIEHUS CTANU Ryer ClIETyeT onpenensaTh
o ¢popmye

Ry’ef - — . (M.z)

M.2.2 Pasmephl ceueHUl NBYTaBPOBBIX OOk 2-ro Kiacca nmpu 1 < & <5 crnemyer
ompeaenaTh o Gopmynam:

tw= 1261304, 3 M= At vI7 6= 0710 (7, a, /7, 5 b= 14200 [, a,/k,, » (M3)

meo=1+1/32+08(t/R)* (1-1/22);
o = 0,25(30)1 — 2)
[Tapametp & cremyeT onpeaensiTs no Gopmyie
£=0,29/,/0,0833— (c,, —1)(a, +0,167), (M.4)

rae Cix — koadduuuenTt, onpenensembiit o Gopmynam (77) HACTOSIIUX HOPM U
U3MEHsIoIuncs B peaenax 1 < Ciy < Cy.
Jlns Ganmok kopoOuaToro ceueHus kodhduiueHtsl Cix U Cir B popmyrne (M.4)
cienyer ymHoOXathb Ha 0,5.
B ¢opmynax (M.3) 3HaueHue A, cileAyeT ONPEAEIATh B 3aBUCHUMOCTH OT & IO

Tabmuie M.1, a 3HaueHHue /Tuf— o 8.5.8 nacrosmux HopM. B Tabnuue M.1 u B dhopmynax
(M.3) cpenHee KacaTebHOE HANPSDKCHUE T CIIEAYET MPUHUMATH paBHbIM T = Q/Ay,.
Tab6numa M.1

R IpenenbHbIC 3HAYCHUS /1uw npu £ , paBHOM

) 1,0 15 2.0 25 3,0 35 40 45 | >50
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

3nauenus M u Q criemyet onpenensTh B OJHOM CEUEHUU OAKU.
D¢ dexTHBHOE 3HAYEHHE PACYETHOIO CONPOTHBICHUS CTAI Ryef CIEIyeT ompenesaTh
no ¢opmyie

(M.5)

raen = (1,8m1-0,8) / (o1 3\/0)_1) :

M.2.3 Tlpu HanW4u® 30HBI YHCTOTO M3TMOa pa3Mepbl CeUeHM Oanok 2-ro Kiacca u
b (deKTUBHOE 3HAUEHUE PACUYETHOTO COMPOTUBICHHUS CTalld CIEAyeT OMpeAeNsiTh [0
dopmynam (M.3) u (M.5) COOTBETCTBEHHO MPH MOJCTAHOBKE B HUX 3Ha4YeHus ¢ = 1,42.

M.2.4 Pa3mepsl cedeHHi TBYTaBPOBBIX Oajok 3-To Kiacca (mpu /Tuw =272 /Tuf =0,3)

CIIEYET OIPEAEIATH 10 (POPMYJIAM:
tw= 07458/ 3w, hw=22t v/fy. ; =192t Joy: br=0525hy Ju, , (M.6)
e o = 1 + 0,8(t/Rs)*;
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o = 0,258, — 2).
OddexTnBHOE 3HAUCHUE PACUCTHOTO CONPOTHUBICHHS CTAMU Ryef ClEAyeT Onpenemsrh
o popmyre
0,775E , (;7_2)2 , (M.7)
Ve 2

Ry,ef =

raen2 = (1,8w,2—0,8)/(o2 3\/0)_2)

M.2.5 IIpu BbIGOpE CTaNM pacueTHOE CONPOTHUBIEHUE Ry ciaeqyeT mpuHUMAaTh OJIM3KUM
K Ryef, BorumcieHHOMy 1o ¢dopmynam (M.2), (M.5) u (M.7); npu 3TOM HODKHO OBITH
BBIIIOJHEHO YCIIOBHE Ry <Ry f.

M.2.6 Jlns G6anok 2-ro ¥ 3-TO KJIACCOB MPU OAHOBPEMEHHOM JEHCTBUU B ceueHUH M U
Q B popmynax (M.3), (M.5) — (M.7) cieayer npuHUMATh: B IepBOM IpuOimxkenuu T = 0; B
nocieayrommx npuodmmkenusx t = Q/(ty hy).

M.3 BucrajibHble 0AJIKHU ¢ YCTOIHYHBOI CTEHKOI

Pa3smepsl ceueHHii OWCTANBHBIX JIBYTABPOBBIX OAJOK 2-r0 Kiacca € YCTOWYHMBOM
creHkoi mpu Ryi/Ryw = I ciexyer onpenensats mo hopmynam:

w= L26B/3 032 2w = tuvil 7, 5 b=ty Agasr 3 b= huyay I(Z,,r), (M.8)

e 03 = 2r — 1+ 1/(3r?) + 0,8 (t/ Rew)* (1 — 1/r ?);
o3 = 0,25 (30)3/[’ — 2);
Vg = 1/E/Ryw .
B popmynax (M.8) 3HaueHue Iuw cleayeT MpUHUMAaTh o Tabnuiie M.l B 3aBUCHMOCTH

0T IapameTpa & , olpeenseMoro mno gopmyne

e=1+(1,3-0,2 o5)(C1r— 1), (M.9)
rae Cir — K03 HUIHEHT, onpenensieMbli 1o popMyIiam:
Clr:Mx/(WanyWyc) 1501040 C]_r = Br er (M. 10)

U U3MeHstoIuics B npeaenax 1 < Cir < Cyr;
371eCh By ¥ Cyr — KOO PUITMECHTHI, OnpeesieMble coriacHo 8.2.8 HaCTOSIIHUX HOPM.

D¢ dexTHBHOE 3HAYEHHWE PACYETHOIO CONPOTHUBIIEHHSA CTAIM CTEHKH Oankh  Rywef
CIeyeT OmpeaensTs mo Gopmyre

e
0,63E 3|(2V w2

Ryw.ef = (M.11)

C
rae s = (1,803/r — 0,8)/(w33/w; ).
ITpu BbIOOpE CTaNIM AOJIKHO OBITH BHINOIHEHO yCIOBUE Ryyw < Rywef.

[Ipu onmHOBpeMeHHOM JelicTBUU B cedenmn M u Q cimegyer yuutsiBath M.2.6
HACTOSIIETO MPUIIOKEHUS.

M.4 BaJjgku ¢ ruOKoi CTeHKOM

M.4.1 Pa3pesnble Oanku ¢ THOKOW CTEHKOW CHMMMETPHYHOTO JIBYyTaBPOBOI'O CEUEHMUS,
HECYIINe CTATUYECKYIO HAarpy3Ky U U3ru0aeMble B INIOCKOCTH CTEHKHU, KaK MPaBUJIO, CIEIyeT
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NPUMEHSTHh NPH Harpy3Ke, OSKBUBAJECHTHOH paBHOMEpHO pacmpexaeneHHoil no 50 xkH/m, u
MPOEKTUPOBATH U3 CTAIU C MPEACIOM TeKy4YecTu 10 345 H/mm?.

M.4.2 VYcroWumBoCTh  0aJoOK C THOKOW CTEHKOW cienyer obecnednBaTh JHOO
BBINOJIHEHHEM TpeOoBaHuil 8.4.4, a HACTOSAMMX HOPM, JHOO 3aKpeIICeHHUEM CKATOro Iosca,

pU KOTOPOM  yciioBHast THOKOCTh  Tiosica A p = (les /bs ) /R y/E He npessbimiaer 0,21 (rae by —
LIMPUHA CKATOTO M05CA).

M.4.3 OtHomieHHME WIMPUHBI CBECa CXATOro0 IOsica K €ro TOJIIMHE CIEAyeT
npuHuMath He bosee 0,38 \[E/R .

M.4.4 OrtHomeHue TUIOMAAEH ceueHuil mosica u crenku of = A /(tyhy) He momKHO
IPEBBIIIATH MTPEIETbHBIX 3HAYSHUH Olfy, OTIPEACISAEMBIX 110 (hopMyJie

3
o = 1% (1,34 - 412 R, [E). (M.12)

w
M.4.5 YyacTok CTEeHKH Oajiku HaJi OOPOH ciexyeT YKPEIUIATh JABYCTOPOHHUM OIOPHBIM
peOpOM KECTKOCTU U PacCUUTHIBATh COMIACHO TpeboBaHusM 8.5.17 HacTOAIMX HOPM.

Ha paccrosuuu He MeHee mupuHbl pebpa u He Gonee 1,3 ty,/E/R, ot onopuoro pebpa
CJIeZlyeT YCTaHABJIMBATh JIOTIOJIHUTEILHOE JIBYCTOPOHHEE pPEOpO IKECTKOCTH pa3MepoM
coriacHo M.4.9 HacToAIIEro NpUI0KEHUS.

M.4.6 MecTHOe HaIpsHKEHUE Gjoc B CTEHKE Oallku, ompesesnenHoe no ¢opmyne (47),
IOJDKHO ObITh He Ooiee 0,75Ry, mpu sToM 3Hauenue lg ciaemyeT Beramcaars mo gopmyie (48)

HACTOSIIUX HOPM.
M.A4.7 Tlpu onpenenenny nporuda OaloK MOMEHT MHEPIH TIONIEPEIHOro CEYCHHs OpYyTTO

Oanky creayeT yMeHbIIaTh YMHOXeHHeM Ha Kodddurment o = 1,2 — 0,033 ZW 11 OaJIoK ¢
peGpamu B porteTe 1 Ha kod(drument o = 1,2 —0,033 4, —h/l — s Ganok 6e3 peGep B mporere.

M4.8 TlpouHocTh pa3pe3HbIX OajJOK CUMMETPUYHOIO JBYTAaBPOBOIO CEUEHUS, HECYLIMX
CTaTUYECKYIO Harpy3Ky, M3rHOAaeMbIX B IIOCKOCTH CTEHKH, YKPEIJIEHHON TOJBKO MONEPEYHBIMU

pebpamu >xectkoct (pucyHok M.1), ¢ YCIIOBHOM THOKOCTHIO CTEHKH 6 S/Tw <13 cnenyer
MIPOBEPSTH 1O PopmyJie
(Z\/I/A]Wu)4 + (Q/Qu)4 <1, (M.13)

rae M u Q — 3HaYeHUS] MOMEHTA U MONEPEYHON CHIIBI B pacCMaTPHUBAEMOM CEUeHUH OajKu;
M, — npenenbHOE 3HAUEHHE MOMEHTA, BEIYHUCIISIEMOE 10 hopMyIie

My = Ryyetwhn? [Ar /(twhy) + (0,85/2,) (1 — 1/ 2,)]; (M.14)
Qu — mpeeNbHOE 3HAYEeHNE TIOTIEPEYHON CHITBI, BEIUUCIIsIEeMOe TIo (hopmyrie
Qu = Ryyetwhw[ter/Rs + 3,3 B (1 — te/Re)/(1 + p?) 1. (M.15)

B ¢opmynax (M.14) u (M.15) o6o3HaueHo:
ty 1 hy — ToNMmMHA U BEICOTA CTEHKH COOTBETCTBEHHO;
Af — TUIOIIAIb CeueHHs mosica OaKu;
Ter, L — KPUTHUYECKOE HANPSHKEHUE W OTHOIIIEHHE Pa3MEPOB OTCEKA CTEHKH
COOTBETCTBEHHO, ONpeAeIsieMble COrIacHO 8.5.3 HacTOSIUX HOPM;
B — ko3 duirent, BpruucisiemMbli o popmyse

p=01+3a; B =015 (M.16)
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2
3nech o0 = 8Wpin (4, + a®) /(twhwzaz); a <0,1;
Whin — MUHEMAaJIbHBIM MOMEHT COIPOTUBIIEHHS (OTHOCHTEILHO COOCTBEHHOM OCH,
napauIeIbHON TOACY OAIKK) TaBPOBOT'O CEUYEHHsI, COCTOSIIETO U3 CIKATOTO

10sica Ok Y MPAMBIKAIOLIETO K HEMY y4acTKa CTeHKH Bbicotor 0,5ty | E/R,

— 1-1

a — mar pebep KECTKOCTH.

a 1
| —

Pucynox M.1 — Cxema 6aJiKku ¢ ruOKoil CTEeHKOMI

M.4.9 Tlonepeunsle peOpa KECTKOCTH, CEUEHUSI KOTOPBIX MPUHSATHI HE MEHEE YKa3aHHBIX B
8.5.9 HacrosIMX HOPM, CIEIyeT PACCUMTHIBATh HA YCTOWYMBOCTH KaK CTEPXKHH, CYKAThIe CHIION
N, orpenensiemMoit o popmyiie

N = 3,3 ReyetwhuPp (1 — te/Re)/(1 + p?), (M.17)

ry1e Bce 0003HAYCHHS CIeAyeT NMPUHUMATh 10 M.4.8 HACTOSIIETO MPUITOKCHHS.

3naueHre N peKOMEHIyeTCss NMPHHUMATh PaBHBIM HE MEHEe 3HAUCHHSI COCPEIOTOYCHHOU
Harpy3KH, pacroyioKeHHON Hajx pedpoMm.

PacueTHyto UIHHY CTep)KHS ClieyeT NprHUMaTth paBHOU les = hy(1— B), HO He Menee 0,7hy,.

CUMMETpHUYHOE JABYCTOPOHHEE PeOPO PEKOMEHIYETCsl PACCUMTBHIBATh HA IIEHTPAIbHOE
CKaThe, OMHOCTOPOHHEE — Ha BHEIEHTPEHHOE CXKATHE C OKCIEHTPHCHUTETOM, PaBHBIM
PACCTOSHHIO OT OCH CTEHKH JI0 IIEHTPA TSHXKECTH PAaCYCTHOTO CCUCHUSI CTEPIKHSI.

B pacyerHOoe ceuyeHWe CTEpXHS CIEAyeT BKIOYaTh CeYeHHe pebpa KECTKOCTH H

MOJIOCHI CTeHKH mupuHo# 0,65ty ./ E/R , € KaxJI0H CTOPOHBI pebpa.

M.4.10 Pa3mepbl cedyeHHMH JBYTaBpOBBIX OaJloK ¢ TUOKOW CTEHKOM U pelOpamu,
ynoBieTBopstomue ycnosuto (M.13), cnenyer onpenensts no popmysnam:

ty = (0,19 + 29R,/E)B; hy=tyAv/y,; br=0,76hy/\Z,; =ty i,  (M.18)

rne A, =12,9 - 2060R /E.
D¢ dexTHBHOE 3HAYEHHE PACYETHOTO CONPOTHBIEHMs cTanum Oankum Ry, caemyer

oTpeneniTh no popmyse

106 1
Ryef = —— —F—— (M.19)

Ye 3/ (wb)?

[Ipu HeoOXomuMOCTH C 1eNbl0 ynoBieTBopenus ycrnoBus (M.13) cuenyer
yBEIMYMBATh 4YHCIO pedep IKECTKOCTH WM TOJNIIUHY CTEHKH B OTCEKax OaJiku,
PacrnoJIoKEHHBIX y OIOP.

ITpu BeIOOpE CTanM cieayeT BBITOIHATH yciaoBue Ry <Ry .
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M.S Bbajaku c¢ nep(poprupoBaHHOI CTEHKOH

M.5.1 banku ¢ neppopupoBaHHOW CTEHKOH ClIeyeT MPOEKTHUPOBATh M3 MPOKATHBIX
nByTaBpoB (> | 20), Kak MPaBHIIO, M3 CTATH C IPeaeoM Tekydectr 10 440 H/mm?. Crenens
pa3BUTHS MPOKATHOTO MPoGuisi (OTHOIIEHWE BBICOTHI Pa3BUTOM OalKu K BHICOTE MCXOIHOTO
JIByTaBpa) peKOMEH1yeTcsl IpuHUMaTh < 1,5.

CBapHble COETMHEHHSI CTEHOK CJIEYET BHIIOIHATH CTHIKOBBIM IIIBOM C MOJHBIM ITPOBAPOM.

c S S 1-1
a
1 II Yl
|
. x, e
E =
Y= v
v =}
L U xle
o = _;c ) X
lﬂ“ N m-\
= S
‘. X, ==
1 f

1
_.| Vi
Pucynok M.2 — CxeMa y4yacTka 0aJKkH ¢ nep(opupoBaHHOMH CTEHKOMH

M.5.2 Pacuer Ha mpOYHOCTH OAIOK, U3THOAEMBIX B IUIOCKOCTH CTCHKH (PUCYHOK M.2),
CJIEZyeT BBITIOIHSTH 10 (hOpMyIIam:
I TOYUCK, HAXOIAMUXCA B YITIaX BBIPEC3aHHBIX OTBepCTI/II‘/‘I Ha paCCTOSHHUH O,Sd OT OCH X — X,
M a
w. AW,

X

JUISl TOYCK, HAXOJSIIMXCSI HaJl YIJIaMH BBIPE3aHHBIX OTBepCTH Ha pacctosiHuu 0,5h ot
OCH X — X,

M QOa
WA ylc ( )
S < Ry (M.22)
tah,
rae M — n3rubaromyii MOMEHT B CEUCHUHN OaJIKH;

Q — monepeyHas cuiia B c€4eHUH OaNKH;
Qs — 10 *&e, Ha paccrosiHuH (¢ + S — 0,5a) ot omopbl (cM. pucyHok M.2);
Wy — cOOCTBEHHBIH MOMEHT CONPOTUBIIEHHUS PAa3BUTOTO JBYTAaBpa B CEUEHUU OAJIKU C
OTBEPCTUEM (CEUEHHE HETTO) OTHOCUTEIBHO OCH X — X,
Winaxs Win — HanOoOJIbIINN 1 HAUMEHBITUH MOMEHTBI COITPOTUBJICHHS TABPOBOT'O CEYEHUS.
M.5.3 Pacuer Ha ycTOWYMBOCTH OQlOK CIIEAYET BBINOJHATH COIJIACHO TPeOOBaHUIM
8.4.1 HacTOANMX HOPM; TPH OTOM T€OMETPUYECKHE XaAPAKTEPUCTHKH OaJOK CIeIyeT
BBIUUCIIATh JUISI CEUYEHUS C OTBEPCTHEM. YCTOMYMBOCTH  OaJOK ClEAyeT CYHMTaTh
00eCTIeYeHHO, eclTi BBITOTHEHBI TpeboBanus 8.4.4 u 8.4.5 HaCTOSIIIUX HOPM.
M.5.4 B onopHbIX ceyeHHSX CTeHKY Oanku mpu hefty > 40 cremyer yKperisiTh
pedpaMu JKECTKOCTH M PACCUMTHIBATH COTIIACHO TpeOoBaHUsAM 8.5.17 HACTOSIIUX HOPM; TIPH
3TOM y OIOPHOTO CEYEHHS CIIeAYeT TPUHUMATh C > 250 MM (cM. pucyHok M.2).

M.5.5 B ceuenusix 6aaku npu oTHOIeHu heifty > 2,5 | E/R , WIH IPH HEBBIMOIHCHUH

TpeOboBanuii 8.2.2 cleayer ycTaHaBIMBaTh peOpa  KECTKOCTH B COOTBETCTBUH C
TpeboBaHUsIMH 8.5.9 HaCcTOSIIIUX HOPM.
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CocpeoTOYeHHBIE TPY3bl CIEAYeT pachojiaraTb TOJBKO B CEUCHUSAX Oallkk, HE
0CJ1a0JICHHBIX OTBEPCTHUSIMH.

BricoTa CTEHKH C)KAaTOr0 TaBPOBOTO CEUEHUS JIOJDKHA YOBIIETBOPSTH TPEOOBAHUSIM
7.3.2 HacTOSIIIUX HOPM, B popmyie (29) KOoToporo ciefayeT NpuHuMaTts A = 1,4,

M.5.6 Tlpu onpenenehuu nporuda 6anok ¢ otHorrerueM I/he > 12 (roe | — nposer Oaskw)
MOMEHT MHEPIIH CEUCHUsI OATKH C OTBEPCTUEM CIIEIyeT YMHOXKATh Ha KoagduitreHT 0,95.

VIIK 69+624.014.2.04(083.74)

KimoueBble ciioBa: CTalbHBIE CTPOUTENBHBIE KOHCTPYKUHMU 3aHUH M COOPYXEHHH, OcoOble
YCIIOBHSL AKCIUTyaTalluM CTAIBHBIX KOHCTPYKIMH, pacueTHhIe XapaKTEPUCTHKH MAaTEpHANIOB H
COeIMHEeHNH, (hpIIaHIIeBbIe COeMMHEHNS, (hpe3epoBaHHbIC TOPIIBI, HAIPSHKEHHO-Ie()OPMUPOBAHHOE
COCTOSIHME DJIEMEHTOB, YIpYyras, YIpyro-llacTH4YecKas W IUIaCTHYecKas paboTa, MEeTOIHKa,
YCTOMYHUBOCTB, TPOYHOCTh, KOA(D(MHUIMEHTHI, Y3IIbl, CTEP)KHH, LIEHTPAJbHO- W  BHELEHTPEHHO-
CKaTble, M3rMOAaeMbIe AJIEMEHTHI, MPOCKTUPOBAHUE CTAIBHBIX KOHCTPYKLHH, MPEIOTBPAILCHHE
XPYIKOTO pa3pyLICHUs], TPYNITbl CTATBHBIX KOHCTPYKIMH, 3JIEMEHTHl KOHCTPYKLMA, KOJIOHHBI,
CTOMKH, (hepMBI, CBS3M, NMPOTOHBI, OANKM, OANKU KPAHOBBIX ITyTEH, JIICTOBBIC KOHCTPYKIHH,
BHUCSYME KOHCTPYKIMH, KOHCTPYKLHMIA ONOp BO3AYIIHBIX JIMHHUN 3JIEKTPONEpEeayd, OTKPBITHIX
pacipeeNITeNbHBIX YCTPOHCTB M KOHTAKTHBIX CETel TPAaHCIIOPTa, aHTEHHBIE COOPY KECHUS

N3nanue opunmuanbHoe
Caoa npaBuJ
CII 16.13330.2011
CrajbHble KOHCTPYKIHH

AKTYaJIN3UPOBAHHAS peJaKUusl
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