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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.



CII 16.13330.2011

[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



CII 16.13330.2011

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,

20




CII 16.13330.2011

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).
25



CII 16.13330.2011

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,

33



CII 16.13330.2011

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