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MpeaucnoBue

IMemn u npuHuomnel crasgaprusauuu B Poccuiickon ®enepauun ycraHoBieHbl DenepanbHbIM
3akoHOM OT 27 nexabpst 2002 r. N 184-@3 "O TeXxHHMYECKOM peryiupoBaHUM', a TpaBmia pa3paboTKH -
nocranoBienueM [IpaButenbctBa Poccuiickoit @enepanuu ot 19 Hoa6ps 2008 r. N 858 "O mopsnke
pa3pabOTKU U YTBEPIKIICHHUS CBOIOB MPaBUII'".

CBenenus o CBOJC IMpaBHJI

1 UCTTIOJIHUTEJIU: THUUCK um. B.A.Kyuepenko - unctutyr OAO "HUL] "CrpoutenncTBo",
HHUUIICK um.MenbHUKOBa U JIp.

2 BHECEH TexHnueckuM komuteToM 1o crangaptuzanuu TK 465 "Ctpoutenscto"

3IIOAI'OTOBJIEH k yrBepxkaeHuto JlemapTaMeHTOM apXUTEKTYpbl, CTPOMTENbCTBA U
rpajioCTPOUTEIIBHON MOJIUTHKA

4 YTBEPX/IEH npuxazom MuHucrtepcTBa pernoHanbHOro passutus Poccuiickoit ®denepanuu
(Munperuon Poccun) ot 27 nekabps N 791 u BBeaen B neiictBue ¢ 20 mast 2011 r.

S53APETUCTPUPOBAH ®enepanbHbIM areHTCTBOM IO TEXHUYECKOMY PETYIHPOBAHHUIO U
metposiorun (Poccranmapt). [lepecmotp CIT 16.13330.2010

Hngpopmayus 06 usmeneHusx Kk nacmoawemy akmyaiusupo8aHHomy c600y npasuil nyoasuKyemcs 8
edxcec00H0  uzoaseaemom ungopmayuonnom ykasamene "Hayuonanvueie cmanoapmel”, a mekcm
UBMEHEeHUll U NONPABOK - 8 edceMecAUHO u30asaemvlx uHgopmayuonnvix ykazamenax "Hayuonanonvle
cmanoapmel”. B ciyuae nepecmompa  (3ameHvl) unu  OMMEHbl  HACMOAWE20 C800d NPABUL
coomeemcmayouee ygedomienue 6yoem onyonuKO8aAHO 8 edceMecIUHO U30A8AeMOM UHDOPMAYUOHHOM
ykazamene "Hayuonanvuvie cmanoapmot”. Coomeemcemayrowas ungopmayus, y8e0oMaeHue u mexcmol
pazmewaromcs makce 8 UHGOPMAYUoOHHOU cucmeme 0Oue2o0 NoIb308aHUsA - HA OQUYUATLHOM catime
paspabomuuka (Munpeeuon Poccuu) ¢ cemu Unmepnem

BHECEHDBI oneuatrku, omybOnukoBanHbsie B MubopmarmonHom bromiereHe o HOpPMaTHUBHOM,



METOJIMYECKON U TUIIOBOM MpOeKTHOM JokyMmeHTanuu N 6, 2011 r.

OrnevaTKky BHECEHBI U3TOTOBHUTEIEM Oa3bl JAaHHBIX

BBepeHune

HaCTOSIH_[I/Iﬁ CBOJ IMpaBHJI COCTABJICH C LCJIbIO ITOBLIMICHUA YPOBHA 0e30IacHOCTH JIIOI[GP'I B 31aHUAX
U COOPY)KEHHSIX ¥ COXPaHHOCTH MaTEPUAIbHBIX IIEHHOCTEH B COOTBETCTBHH ¢ DenepabHBIM 3aKOHOM OT
30 mexabpst 2009 1. N 384-®D3 "TexHudeckuil periamMeHT O O€30HMacHOCTH 3[aHUN U COOpYKeHHUil",
MOBBIIICHUST YPOBHS FApPMOHHM3AIMM HOPMATHBHBIX TPEOOBAaHMH C €BPONEHCKUMH M MEXITyHapOIHBIMH
HOPMAaTUBHBIMHU JOKYMCHTAMH, MNPUMCHCHHA CIAUHBIX MCTOAOB OIPCACICHUA OKCILTyaTallMOHHBIX
XapaKTEPUCTHK U METOJOB OIICHKH.

Axryamuzanus CHull 11-23-81* BeimonHeHa clieyromuM aBTOPCKUM KOJUIEKTUBOM: LleHTpaibHbIi
HAy4YHO-HCCIIEI0BATEIbCKUI MHCTUTYT CTPOUTENbHBIX KOHCTpYKIMM uM. B.A Kyuepenko (LIHUMCK um.
B.A Kyuepenko) - unctutyr OAO "HUIL] "CTtpoutensctBo” B cocTaBe CHEIHAIMCTOB: A-pa TEXH. HAyK
N.N.Bensxos, I1./].Onecckuii, I1.I.EpemeeB, kanauaarel Texs. Hayk [.E.benbckuii, JI.A.I'unbaeHrops,
M.U.TI'ykoBa, b.H.Pemernukos, 0.H.Cumakos, M.P.Ypunkuii, M.1.@apdens, b.C.1Lletnun, nHxkeHeps
A.Il.JIaBpoB, JI.C.CourHukoBa; DaeKTpocTalbCckuil monurexHudyeckuit naetutyr MUCuC (n-p TexH.
Hayk, npod. B.M.Mouceen); THUUIICK um.MenbHukoBa: I-p TexH. Hayk, npod. di.-kopp. PAACH
A.b.IlaBnoB, n-p TexH. Hayk B.M.I'opuukwuii, kanaunatel TexH. Hayk B.B.EBnokmmos, E.M.backo,
urmxenepel [.P.Illensnuna, M.M.Ebpemos, B.W.Meiitun, B.M.ba0ymikun; MI'CY (a-p TexH. Hayk
A.P.Tycuun); CII6I'ACY (a-p texu. nayk [.WM.benswii); FO®Y (kana. texn. Hayk b.A.Ilymkun),
Yensounckuit 3MK (umx. A.B.Taiinamako); "Muctutyt Temnosnexktponpoekt” - OAO "WHxeHepHbIi
uentp EQC" (umx. M. K. .Bumnunxuii).

1 O6nacTb NnpyUMeHeHus

1.1 Hacrosimue mpaBuia cieayeT cOONM0JaTh MPU MPOSKTUPOBAHUU CTAITBHBIX CTPOUTEIBHBIX
KOHCTPYKIIUH 3JaHUH U COOPYKEHUHN Pa3IMYHOr0 Ha3HAYCHUS, pabOTAIONIMX MPH TEMIIepaType He BEIIIIS
100 °C u He Hmxe munyc 60 °C.

Hopmbl HE  pacmpoCTpaHSIOTCS Ha  INPOCKTUPOBAHUE  CTAJIbHBIX KOHCTPYKLMM  MOCTOB,
TPAHCIIOPTHBIX TOHHENEH U TPYO MO/ HACHIISIMHU.

1.2Tlpn npOEKTUPOBAHMM KOHCTPYKIHU, HAXOISAIIMXCS B OCOOBIX YCIOBHSAX JKCIUTyaTaIllH
(HampuMep, KOHCTPYKLMH TOMEHHBIX Ie4el; MarucTpajJbHBIX U TEXHOJIOTMYECKHX TPYOOIPOBOJIOB;
pe3EpBYapoB CHENUAIbHOrO HA3HAYEHUs; KOHCTPYKUMM 3JaHUM, MOJBEPralONIuXCsi CEHCMHYECKUM
BO3JICHCTBUSAM, MHTCHCUBHBIM  BO3ICHCTBUSAM TEMIIEpaTypbl, paJHallMd, arpeCCUBHBIX  CpEL;
KOHCTPYKUUH THJIPOTEXHUYECKUX U METMOPATUBHBIX COOPYKEHMI ), KOHCTPYKIUI YHUKAJIBHBIX 3[JaHUH U
COOPY)KE€HMM, 3JaHMM aTOMHBIX OJJIEKTPOCTAHLIMM, a TaKKe CIELHAIbHbIX BHJIOB KOHCTPYKIUU
(Hampumep, MpenBapUTENILHO HANPSKEHHBIX, MPOCTPAHCTBEHHBIX, BHUCSUYMX), CJEAYyeT COO0JII0AaTh
JOTIOJTHUTENbHbIE TPeOOBaHMUS, IPEAYCMOTPEHHBIE COOTBETCTBYIOIMMH HOPMAaTHUBHBIMH JIOKYyMEHTAaMH, B
KOTOPBIX OTPak€HbI 0COOEHHOCTH PabOThI ITUX KOHCTPYKIUH.

2 HopmaTuBHbIe CCbINKU

[lepeueHb HOPMATUBHBIX JOKYMEHTOB M CTAHAAPTOB, HA KOTOPHIE UMEIOTCSI CCHUIKM B HACTOSIIMX
HOpMax, MMPUBEJICH B MPUJIOKEHUHU A.



[Tpumeuanue - [lpu mnonp3oBanum HactosuwmMm CII  1enecoo0pa3HO TPOBEPUTH JICHCTBUE
CCBUIOYHBIX CTAaHAAPTOB U KiIaccu(PUKATOPOB B MHPOPMAIIMOHHOM CHUCTeMe OOIIEero IMOJIb30BaHUS - Ha
ounmanpHOM caiiTe HalMOHAJIBHBIX OpraHoB Poccuiickoit dexepanuu Mo CTaHAAPTU3ALUU B CETH
HHTepHeT 1K Mo eXeroIHo u3iaBaeMoMy HH(opMarmoHHOMY yKaszaTento ""HarmoHanbHble cTaHaapTh'",
KOTOPBIH OMyOJIMKOBAaH 10 COCTOSHHUIO Ha 1 sHBaps TEKYIIEro roja, M IO COOTBETCTBYIOIIUM
©KEeMeCAYHO H37aBacMbIM HH(DOPMAIIMOHHBIM YKa3aTelsiM, OMyOJMKOBaHHBIM B Tekyllem roay. Ecnu
CCBUIOYHBIA JOKYMEHT 3aMeHeH (M3MEHEH), TOo mpu mnojb3oBanuu HacrosuuMm CII crexyer
PYKOBOJICTBOBATbCS 3aMEHEHHBIM (M3MEHEHHBIM) JOKYMEHTOM. Eciu CChUIOYHBINH JOKYMEHT OTMEHEH
0e3 3aMEHBI, TO MOJIOKEHHE, B KOTOPOM JaHa CChUIKA Ha HETO, IPUMEHSETCS B YaCTH, HE 3aTParuBaroIeH
3Ty CCBUIKY.

3 TepMuHbI 1 onpegeneHus

Tepmunsl, ucronb3oBanHbple B Hactosimiem CII, mpumenensl B cootBerctBHM ¢ ['OCT 4.253%,
I'OCT 2601, I'OCT 28548.

* Ha Teppurtopun Poccuiickoit @eneparu nokymeHT He aeiictByer. Jeiictsyer TOCT 23118-99. -
ITpumeuanue U3roroBuTesns 0a3bl JaHHbIX.

4 O6LWme NonoxeHns

4.1 OCHOBHbIe TPe6oBaHUA K KOHCTPYKLUAM
4.1.1 TIpu npOEeKTUPOBAHUH CTATBHBIX CTPOUTEIHHBIX KOHCTPYKIIUIA CIIEIyeT:

MNPUHHUMATh KOHCTPYKTHBHBIC CXCMBbI, O6CCHC‘II/IBaIOH_II/IC MMPOYHOCTH, YCTOIZQHBOCTB )51
MMPOCTPAHCTBCHHYIO HCU3MCHACMOCTD 3JIaHI/II\/'I n COOI)Y)KCHI/II\/II B OCJIOM U UX OTACJIBHBLIX 3JICMCHTOB IIPU
TPAHCIIOPTUPOBAHNUN, MOHTAXKE U SKCILIyaTalluH,

cobmonats TpedoBanus CHull 2.03.11 B yacTu 3alUThl CTPOUTENBHBIX KOHCTPYKIMI OT KOPPO3UU
u TpeboBanus denepanbHoro 3akoHa or 22 wurons 2008 r. N 123-®3 "TexHuueckuil periameHT O
TpeOOBaHUAX MOXKAPHON Oe3omacHOCTH". YBeTUYEeHHE TONIIUHBI MPOKaTa M CTEHOK TPYyO € LeJbio
3alUThl OT KOPPO3UU M MOBBIIEHUS IMpefesia OTHECTOMKOCTH KOHCTPYKIMH JOMYCKAaeTCsl TOJIBKO MpH
TE€XHUKO-3KOHOMHUYECKOM 00OCHOBaHHH;

OPUMEHSATH pallMOHaNIbHbIE TpOoGMIN MpokaTa, 3(PQEeKTUBHbIE CTaIM M MPOTPECCUBHBIC THUIIBI
COEMHEHMH; DJIeMEHThl KOHCTPYKUUH JOJKHBI UMETh MHUHHMAaJIbHBIE CEUYEHUS, YIOBJIETBOPSAIOIINE
TpeOOBAaHUAM HACTOALIMX HOPM C YIETOM COPTAMEHTOB Ha MPOKAT U TPYObI;

MpeayCMaTpUBaTh TEXHOJIOTUYHOCTD u HaWMEHBIIYIO TPYAOEMKOCTh M3TOTOBJICHUS,
TPaHCIOPTUPOBAHUS U MOHTaXa KOHCTPYKIINH;

YUUTHIBaTh MPOU3BOICTBEHHbIE BO3MOKHOCTH M MOIIHOCTh TEXHOJOTHYECKOIO0 M KpPaHOBOTO
000pyZI0BaHUS MPEANPHUITUIN - U3TOTOBUTENEH KOHCTPYKIIUH;

YYUTBIBATh JIONYCKaeMble OTKJIOHEHHUS OT MPOEKTHBIX pa3MEepoB M TI'E€OMETPUYECKOH (OpMBbI
3JIEMEHTOB KOHCTPYKIIMH IIPU U3TOTOBJICHUU U MOHTAXE;

coOnroaath TpeOOBaHUSl TOCYIapCTBEHHBIX CTAHIAPTOB U JPYIMX HOPMATHUBHBIX JOKYMEHTOB Ha
KOHCTPYKIIMU COOTBCTCTBYIOLICTO BUAA, IMPU H606XOI[I/IMOCTI/I BBITIOJIHATE PACUCT TOYHOCTU PasMCpOB
KOHCTPYKIMK 1 uX 3neMeHToB corsiacho ['OCT 21780.



4.1.2 OTKpBITBIE KOHCTPYKLIMU, HE 3aMypOBaHHbIE B OETOHE WMJIM B KUPINUYHOW KJIaJKe U T.IL.,
JOJDKHBI  OBITH  JIOCTYIIHBI JJIi  HAOJMIOACHHS, OIEHKH TEXHUYECKOTO COCTOSIHHSI, BBIMOTHCHHS
MpoUTAKTUYECKUX U PEMOHTHBIX paboT, HE TOJKHBI 3a/IeP>KUBATh BIIATY U 3aTPYJHATH IPOBETPUBAHHE.
3aMKHYTHIE TPOQPIIIN JOKHBI OBITh T€PMETU3UPOBAHBI.

4.1.3 PaGoune uepTe M CTAIbHBIX KOHCTPYKIMH JOJDKHBI COOTBETCTBOBATH TPEOOBAHHSM I10
usrorosieHnio ('OCT 23118) u montaxxy kouctpykiwmii (CHull 3.03.01).

B pabouunx ueptexax koHCTpyknui (Mapok KM u KM/I) u B ntokymMeHTaluu Ha 3aKa3 MaTepuajioB
ClIeIyeT yKa3bIBaTh:

MapKu CTaJiu U AOIOJHUTCIBbHBIC Tp€6OBaHI/I$I K HHUM, MIOPEAYCMOTPCHHBIC TI'OCYAapCTBCHHBIMU
CTaHJapTaMu UJIN TCXHUYCCKUMU YCIIOBUAMHA U HACTOAIIMMHU HOPMaMMU;

c11oco0 BEITOIHEHHUS CBApPHLIX COGHHH@HHﬁ, BUI W PCXKHUM CBApPKH; THUIIbI, MApKW, AUAMCTPbI
QJICKTPOAOB WM MATCpUaJIOB JIA aBTOMAaTHYCCKOM U MCX&HI/IBPIpOBaHHOfI CBApKH, IIOJIOKCHUC IIBa IIPpH
CBApPKEC, TUII ITIOAKIIAJAKHU IJIs1 CTBIKOBBLIX IIIBOB;

KJIACChbI IPOYHOCTH U TOYHOCTH 6OJ'ITOB;

croco0 HOArOTOBKH KOHTAKTHBIX HOBerHOCTefI JJIA (pr/IKI_II/IOHHBIX COCHHHGHHﬁ;

pacIoJIOKCHUEC U Pa3MEPbl CBAPHBIX, OOITOBBIX U (pr/IKI_[I/IOHHLIX COCJIUHECHUIN C YKa3aHUEM
BBIITOJIHCHHA MX B 3aBOACKUX HJIM MOHTAXHBIX YCJIOBUAX U, IIPU H€06XOI[I/IMOCTI/I, IOCICI0BAaTCIBbHOCTD
HAJIOKCHUS IIBOB U YCTAHOBKHA 6OHTOB;

CIIOCOOBI 1 00BEM KOHTPOJIA Ka4YCCTBA,

Tp€6OBaHI/I}I K 3a1liuTe KOHCTPYKI_[I/Iﬁ OT KOppO3HH.

4.2 OCHOBHbIe pacyeTHble TpeboBaHUs
4.2.1 CtanbHble KOHCTPYKIMH U X pacdeT I0JKHBI yA0BIeTBOpATh TpeboBanusMm ['OCT 27751.

Pacuer cranpHBIX KOHCTPYKL[I/II\/'I CJICOAYCT BBIIIOJIHATE C YUCTOM HA3HAYCHUA KOHCprKHHﬁ, YCJIOBI/Iﬁ
HX U3IrOTOBJICHHA, TPAHCIIOPTHUPOBAHNA, MOHTAaXa U DKCILNTyaTallkur, a TaKXKC CBOMCTB MaTCpUuaaoB.

B pacueTHpIX cxemax JOJDKHBI OBITh YYTEHBI Je(OpPMAIMOHHBIE XapaKTEPUCTHKU OMOPHBIX
3aKpeIrIeHN, OCHOBaHUHN U (pyH/ITaMEHTOB.

4.2.21lpu pacyere KOHCTPYKIHMI 3HAYCHUS HArPy30K M BO3JCUCTBUN, a TaKke NpeebHBIE
3HAUEHUS TMPOTUOOB M TEPEMEIIEHUN JJIEMEHTOB KOHCTPYKIHMHA CleyeT NPUHUMATh COTJIACHO
tpedoBanusim CI1 20.13330, CHull 2.09.03 u pazaenos 16 u 17 HaCTOSIIIHUX HOPM.

4.2.33a pacueTHyI0 TeMIlepaTypy B paillOHE CTPOUTEIbCTBA CIEAyeT NMPUHUMATh TEMIEpaTypy

Hapy>KHOTO BO3JyXa Hamboyiee XOJOIHBIX CYTOK obOecrieueHHOCThI0 0,98, ompeneneHHylO COrjacHoO
CHulI 23-01.

PacueTHas TexHOJIOTMYECKass  TeMIepaTypa YCTaHABIMBAETCA  3aJaHMEM Ha  pa3paboTKy
CTPOUTEIILHOM YaCTU IIPOEKTA.



4.2.4 PacueTHble CXEMBI 1 OCHOBHBIE IpCANOChUIKM pacd€Ta JOJKHBI OTpaKaThb HGFICTBPITCJ'IBHI)IC

ycIoBHsI pabOThI CTAIBHBIX KOHCTPYKITHA.
PaccmaTpuBaroTcs cieyromye pacueTHbIE MOJEIN HECYIIUX KOHCTPYKIIMM:

OTJeNIbHBbIE KOHCTPYKTUBHBIC JJIEMEHTHI (HAalpUMEp, PACTAHYThIE U CXKAThle CTEPKHH, OaJIKH,

CTOMKH U KOJOHHBI CIJIOUTHOTO CEYESHUS U Jp.);
IUIOCKHUE WM TPOCTPAHCTBEHHBIE CHUCTEMBI, pacKperyieHHble (HEeCBOOOAHbBIE - PHUCYHOK 1, a);
CUCTEMY CJIEyET CUMTAaTh PACKPEIUIEHHOM, €CIM KOHCTPYKIMS PAaCKpEIUIEHUsT HE MEHee 4eM B 5 pa3
YMEHbBIIIAET TOPU30HTAIBHBIE TEPEMEIICHUS CHCTEMbI; pacyeT TaKUX KOHCTPYKIUH MOXKET ObITh
BBITIOJTHEH IYTEM pacueTa OTACIBHBIX JJIEMEHTOB C YYETOM HMX B3aWMOJICHCTBHS MEXIY COOOM U C

OCHOBaHHUEM;
IUIOCKHE WM TIPOCTPAHCTBEHHBIE CHCTEMBbI, HEpAaCKpEIUICHHbIE (CBOOOMHBIE - PUCYHOK 1, 0); mpu
pacyeTe TakuMX KOHCTPYKIIMH, HapsiAy C MPOBEPKOM OTAEIBHBIX D3JIEMEHTOB, CJIEIYeT YYUTHIBATH

BO3MOXHOCTb JOCTHXKCHHA IIPCACIIBHOT'O COCTOAHUSA CUCTCMBI B LICJIOM;

JUCTOBBIE KOHCTPYKIIMH (000JIOUKH BPALICHHUS).

000

~~"“:
o
oy
)
SN S
e =l w——— el e o i rend
T T 1
sl ! I !
11t <11 jr |:l f
- < i LA b i
D) e I £ ! ! ] I}
T T 1 " T f I / !
| | ! i f] I | | |
| ] I [ '] I !
I I I | ] d i !
! I [ 1 ! I 1 [
I I | | f
i i i s e
s b e ol e

v = v
Pucynok 1 - CxeMblI crcTeM pacKperuieHHbIX (a) U He paCKpEeIUIEHHBIX OT MepeMenieHuit (0)

OCHOBaHHUEM,

4.2.5 TIpocTpaHCTBEHHBIE CTalbHBIC KOHCTPYKIIMHM CIEAyeT, KaK IPaBHIIO, PACCUUTHIBATh Kak
eIMHBIE CUCTEMBI C y4eTOM (aKTOPOB, ONMPEACISIONINX HANPSHKCHHOE W AePOPMHUPOBAHHOE COCTOSHUE,
cobol um ¢

0COOCHHOCTH  B3aUMOJICHCTBUS  DJIEMEHTOB KOHCTPYKIMHA  MEXKIy
T€OMETPUUYECKON U (PU3UIECKON HEIIMHEHHOCTH, CBOMCTB MaTepPHAJIOB U TPYHTOB.

JlomyckaeTcs BBINONHITh MPOBEPKY YCTOMYMBOCTU CTEPKHEBBIX KOHCTPYKLUMH (B TOM 4YHUCIE
MPOCTPAHCTBEHHBIX) C HCIOJB30BAHHEM CEPTU(MHUIIMPOBAHHBIX BBIYUCIUTEIBHBIX KOMIIJIEKCOB Kak

UJeaM3UpPOBAHHBIX CUCTEM B MPEANOI0KEHUU YIPYTHX AepopMaliiii cTam.
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4.2.6 Onenky oOmiell yCTOMYMBOCTH KapKaca JOIMYCKAaeTCsl IPOU3BOANTH MO Hene(hopMUpoBaHHOM
CXeMe€ ISl KapKacoB paMHOM (C JKECTKMMHM y3JIaMU pUTresiell ¢ KOJOHHAMHU), PAMHO-CBA3EBOM (paMHBIN
KapKac C BEPTUKAIbHBIMU JuapparMaMu KECTKOCTH MWJIM JKECTKUMHM BCTaBKaMU) WIH CBA3E€BOH
(Oe3purenbHbI KapKac WIH C HEKECTKUMU y3J1aMM pUresiel ¢ KOJIOHHAaMH) CUCTEM, KOTOPbIE UMEIOT B
CBOEM COCTaB€ IpPOJOJbHBIC M IONEPEUHbIE pamMbl U CBSI3M, YCTAHOBJIECHHbIE B COOTBETCTBUU C 15.4
HACTOSIIUX HOPM.

B pamHO-CBsI3€BO MM B CBSI3€BOM CHCTEMax, KOTJa Y3Jbl CBSI3€BOrO OJIOKA HE COBMANAIOT C
y3J1aMH KapKaca, pacueT CJeayeT BBIOJHATH M0 1e(opMUpPOBaHHOW cxeMe (C y4eTOM I'€OMETPUUYECKOU
HEJIMHEWHOCTH CUCTEMBI).

4.2.7 DneMeHTbl KOHCTPYKIMH, pacCMaTpUBaeMble B HACTOSIIMX HOPMaX, MOAPA3ACISAIOTCS Ha TPU
KJIacca B 3aBUCUMOCTH OT HalpsbkeHHO-aedopmupoBanHoro cocrosinus (HJC) pacuetHoro ceyenus:

l-it knace - HJIC, mpu KOTOpOM HampsDKEHHS MO BCEHM IUIOMIAAU CEYEHHUS HE MPEBBIIIAIOT

ali R
pPac4eTHOrO CONPOTHUBIICHUS CTAJIN | | 4 (ynmpyroe cocTOsiHUE CEeUeHus);

. . al< R .
2-iixmacc - HJC, npu KOTOpOM B OJHOM YacTH CEUYCHUS || Y, a B gapyroit

al= R
| | 4 (ynpyromiacTH4ecKoe COCTOSTHUE CEUEHUS);

. . |r:r| = £
3-it kmace - HJIC, mpu koTopoMm MO BCell IUIOMIAIA CEYSHHS J (mmacTuyeckoe COCTOSIHHE
CEYCHMS, YCITOBHBIN IJIACTUYECKUM IApHUD).

4.2.8 bykBeHHBIE 0003HAYCHUS BEIUYHH, WCIOJB30BAHHBIC B HACTOSIIMX HOpMaXx, NMPUBEACHBI B
MIpUIIOXKEHUU b.
4.3 Y4yeT Ha3Ha4YeHUA U YCIOBUM paboTbl KOHCTPYKLUN

4.3.1 B 3aBUCHMOCTH OT Ha3HAu€HHs, YCIOBHA pabOThl W HAIWYMsA CBapHBIX COCTUHEHUH
KOHCTPYKLUU CIIELYET NOAPA3AENIATh Ha YEThIPE TPYIIIIBI COINIACHO MPHIIOKEHHIO B HacTosAmmx HOpM.

4.3.2 TIpu pacueTe KOHCTPYKIMN U COETMHEHUH ClIeyeT YUUTHIBATh:

K09 PHUIMEHTHI HALEKHOCTH [0 OTBETCTBEHHOCTH '®, NPHHMMAEMbIe COIVIACHO TPeGOBAHHSIM
CHulI 2.01.07;

Yu

KO3 UIIMEHT HaJIeKHOCTH 1,3 1ad ODIEeMEHTOB KOHCTPYKLHH, pacCUMTHIBAEMBIX Ha

MMPOYHOCTH C UCITOJIB30BAHUCM PACYCTHBIX COHpOTI/IBJ'ICHI/Iﬁ R‘"'! ;

KOA(PUITMEHTHI YCIOBUI pabOThl AIEMEHTOB KOHCTPYKIIMA H COCIUHECHHM Yo Tely Mo
npuHUMaeMsble 1o tabmuie 1; mynkry 7.1.2; tabmure 45 u pazgenam 14, 16, 17 u 18 HacTosAmUX HOPM.

Taomuma 1

| DNIeMEHTHI KOHCTPYKITHI | Koaddurnmentor




YCIIOBHI pabOThI
e

1 banku CIJIONTHOTO CEYEHHUsS M CHKAThIC DJIEMEHTHI (epM TMEePEeKPBITUI
MoJ 3ajJlaMHd TeaTpoB, KIyOOB, KHMHOTEATpOB, MO TpUOYHAMH, MOJ
MOMENICHUSIMA MAara3uHOB, KHUTOXPAHWIMIL W apXUBOB U T.I. IpH
BPEMEHHOM Harpys3Ke, He MPEBBIIAIOIICH BEC MEPEKPHITUI

2 KonoHHBI 00IIECTBEHHBIX 3[JaHUI NP TOCTOSTHHOW HArpy3Ke, paBHOU
He meHee 0,8 pacueTHOM, U OMOP BOJAOHAIIOPHBIX OalieH

3 KoJioHHBI OOHO3TAXHBIX IMPOU3BOACTBCHHBIX SIIaHI/Iﬁ C MOCTOBBIMHU
KpaHaMu

4 Cxatble OCHOBHBIE 3JIEMEHTHI (KPOME OTIOPHBIX) PEHIETKHA COCTABHOTO
TaBPOBOI'O CEUEHHS U3 JIBYX YrOJIKOB B CBapHBIX (hepMax MOKPBITUN U
MEPEKPHITHI TP pacdyeTe Ha YCTOMYMBOCTb YKA3aHHBIX SJIEMEHTOB C

ruoKocTHI0 ** ~ 60

5P ACTAHYTBIC 3JICMCHTBI (SaTH)KKI/I, TATH, OTTAXKU, HOI[BGCKI/I) npu
pacueTe Ha NPpOYHOCTD I10 HCOCJIa6J'ICHHOMy CCUCHUIO

6 DneMeHTbl KOHCTPYKLIMH U3 CTauu ¢ NpenesioM Texkydectu 1o 440

2
H/mMm ', Hecylye cTaTHYeCKyr Harpysky, NMpH pacdyere Ha MPOYHOCTb
[0 CEYEHHIO, OCJIAbJEHHOMY OTBEpCTHSIMHU JUIsl O0JNTOB (Kpome
(PUKIIMOHHBIX COEIMHEHUH )

7 CxaTble D3JEMEHTbl PELIETKH IPOCTPAHCTBEHHBIX PELIETYATHIX
KOHCTPYKIMH W3 OJMHOYHBIX YTOJIKOB, IPUKPEIUISIEMBIE OJHON MOJIKOW
(JUTs1 HEPaBHOIIOJIOYHBIX YTOJIKOB - OOJIBIIEH TIOJIKON):

a) HEMOCPEICTBEHHO K MOsIcaM CBapHBIMH LIBaMU JINOO ABYMs OosiTaMu
u OoJiee, yCTaHOBJICHHBIMH BJIOJIb YTOJIKA:

packochl 0 PUCYHKY 15, a 1 pacropku 1o pucyHky 15, 6, B, e
pPacKoChl O PUCYHKY 15, B, T, 11, €

0) HENmOCPEJICTBEHHO K IMOsicaM OJHUM OONTOM WM 4Yepe3 (acoHKY
HE3aBUCHUMO OT BUJa COCANHECHUA

0,90

0,95

1,05

0,80

0,90

1,10

0,90

0,80

0,75




8 C:xaTble 3JIEMEHTHI U3 OJMHOYHBIX YIOJKOB, IIPUKPEIISEMBIX OJHOMN
HOJKOM (JUIsI HEepaBHOIIOJOYHBIX YIOJKOB - MEHbIIEH IOJIKOH), 3a
UCKJIIOYEHUEM 3JIEMEHTOB IUIOCKMX ()epM U3 OJUHOYHBIX YTOJKOB MU
3JIEMEHTOB, YKAa3aHHBIX B IMO3ULMK 7 HACTOsAIIEN TaOIMIIbI, PACKOCOB I10
pUCYHKY 15, O, IpUKpEIIiEMbIX HEIOCPEACTBEHHO K I105CaM CBAPHBIMU
1IBaMu 00 AByMs 6oiTaMu U 6osiee, yCTaHOBICHHBIMH BIOJb YIOJIKa,
U TUIOCKHUX ()epM U3 OAMHOYHBIX YTOJIKOB

2
9 OmnopHble MIUTH U3 CTaIH ¢ nperenoM Tekydectd a0 390 H/mwm
HECYIIME CTAaTHYECKYIO Harpy3Ky, TOJIIINHON, MM:

0,75

YUYUTBIBATH COBMECTHO.

CJICAYCT YUUTBIBATH COBMECTHO.

TAK¥KC MPU paCUCTC UX COCIUHEHUH.

Te T 1,

a) o 40 1,20
6)" 40 no 60 1,15
B)" 60 " 80 1,10
[Ipumeyanus

1 KoappunueHTs Yo < | mpu pacuere COBMECTHO yUUTHIBATH HE CIEAYET.

21lpu pacuere Ha NMPOYHOCTH IO CEUYECHHUIO, OCIAOJICHHOMY OTBEPCTHUSMH Ui OOJITOB,
Kod(hpurmeHTsl yciaoBui paboThl, MPUBEICHHBIC B MO3UIMAIX 6 U 1; 6 u 2; 6 u 3, cnegyer

3 Ilpu pacdere OMOPHBIX IUIUT KOA(UIMEHTHI, MPUBEIEHHbIE B MO3MIUAX 9 u 2, 9 u 3,

4 Koa(ppuuueHTsl uisi 2JI€MEHTOB, NMPUBEACHHBIX B MO3UIUAX | U 2, cneayeT y4UThIBaTh

5B ciydasx, He OrOBOpeHHBIX B HacTosIed Tabiuie, B GopMynax cieayeT NpUHUMATh

OTHolIEHNE KPUTUYECKOM  Harpy3kM K  pacdeTHOM A

CTEPKHEBBIX

paccuuThIBa€MbIX KaK  HJACATU3UPOBAHHBIE IPOCTPAHCTBEHHBIE CHCTEMBI C
cepTU(UIIMPOBAHHBIX BBIYUCIUTEIBHBIX KOMIUIEKCOB (cornacHo 4.2.5, 4.2.6), NOJDKHO OBITH HE MEHbIIE

K03 UIIMeHTa HAJIEKHOCTH TI0 YCTONYUBOCTH CHCTEMBI Ts 713,

KOHCTPYKLUH,
HCIIOJIb30BaHUEM



4.3.3 TIpy mpOEKTUPOBAHUU KOHCTPYKIIHH, MOJBEPrarolIUXCsi HEMOCPEACTBEHHOMY BO3JCHCTBUIO
MOJIBUKHBIX, BUOPALMOHHBIX M JAPYIMX IE€PEMEHHBIX HArpy3oK, BbI3BIBAIOIUX YCTAJIOCTh METaslIa,
CllelyeT MPUMEHATb TAKUE KOHCTPYKTMBHBIE pPELICHUS, KOTOPBIE HE BBI3BIBAIOT 3HAYMUTEIBHOU
KOHLEHTPALUU HAaNPSKEHUS, U CIENYET BBIIOJIHATE PACYET HA yCTAIOCTh.

4.3.41Ipu TpOEKTUPOBAHMM KOHCTPYKIUH, BO3BOJUMBIX WM SKCILUTyaTHUPYEMBIX B YCJIOBHUAX
HU3KHUX TEMIIepaTyp, MHpH KOTOPBIX IMOBBIIIAETCS BO3MOXKHOCTh XPYIKOTO pa3pylICHHs, CIEAYyeT
YUUTBHIBaTh TPEOOBAHHUS K MaTepHUaly, KOHCTPYHUPOBAHUIO U TEXHOJIOTUN U3TOTOBJICHHUS.

4.3.51Ipy NpPOEKTUPOBAHUU CBAPHBIX KOHCTPYKUUH CJEAyeT CHIKAaTh BpPEAHOE BIUSHUE
OCTAaTOYHBIX JepopMaIlMii W HANPSHKCHHW, B TOM YHCJIE€ CBAPOYHBIX, a TaKKE KOHICHTPAIUU
HampsDKEHUM, TpeaycMaTpuBas —COOTBETCTBYIOIIME KOHCTPYKTHBHBbIE pemieHus (¢ Haumbosee
PaBHOMEPHBIM paCTpeeICHUEM HANPSHKEHUM B AJIEMEHTaX M JICTANsAX, 0€3 BXOASIIMX YIJIOB, PE3KUX
MepenagoB CEUeHUs M JPYrUX KOHIEHTPATOPOB HAMNPSIKEHUI) U TEXHOJIOTHMUECKUE MEPOMPUSITHS
(TIOpsiIoK COOPKM W CBApKH, MPEIABAPUTEIBHBIN BBITHO, MEXaHHUYECKYI0 O00pabOTKY COOTBETCTBYIOIIMX
30H IIyTEM CTPOKKH, (ppe3epoBanHusi, 3a4UCTKU aOpa3UBHBIM KPYTOM U JIp.).

5 MaTepuansbi Ans KOHCTPYKUMA U COeAUHEHUN

5.11TIpu Ha3HAUE€HUU CTamU [JJIs KOHCTPYKLIMH CJIEIyeT Y4YUTHIBaTh TPYIIY KOHCTPYKIIHA,
pacUeTHYI TeMIeparypy, TpeOOBaHHS MO yIApPHOW BSI3KOCTH W XUMHUYECKOMY COCTaBY COTJIACHO
npuioxeHuro B.

5.2 lnsd KOHCTPYKLUI ciexyeT HCIoib30BaTh (ACOHHBINM (YrojKu, JBYTaBpHI, IIBEJJIEPHI),
JMCTOBOW, IIMPOKOIOJOCHBIH YHHMBEPCANBHBIA MPOKAT M THYThIE TNPOPHUIM C TEXHUYECKUMHU
tpeboBanusimu o 'OCT 27772, TOCT 14637, TOCT 535, TOCT 19281, TOHKOTUCTOBOI MpOKAaT W3
yraepoauctoil cranu no 'OCT 16523 u u3 cranu mnoBbimieHHOW npouyHoctd - mo ['OCT 17066,
xonogHornytele mnpopuan mno I'OCT 11474, npoduium THyTble 3aMKHYThle KBaJpaTHble U
npsimoyrosibHbie To ['OCT 30245, coptoBoii mpokat (kpyr, kBaapart, nojoca) mo 'OCT 535 u TOCT
19281, anexrpocBapubie Tpyosl mo 'OCT 10705 u I'OCT 10706, ropsuenedopMupoBaHHbIe TPYObI O
I'OCT 8731.

JlomyckaeTcs UCTIOIB30BaTh ~ JPyrHe  MaTepuanbl, HMEIoLMe CepTUPUKAT  COOTBETCTBUS
YCTaHOBJICHHOH (OpPMBI, MPU YCIOBUH BBINOJHEHHUsS TpeOOBaHMN NpPUIOKEHUs B HacTosmmux HOpM K
MEXaHUYECKHUM CBOICTBAM U XMMHUYECKOMY COCTAaBY.

B 3aBucuMOCTH OT OCOOCHHOCTEM KOHCTPYKIIMH M Y3JIOB PEKOMEHAYETCS NpPH 3aKaze CTaJd
YUUTHIBATh KJIACCH(PHUKAIMIO IMCTOBOTO MPOKATa B 3aBUCUMOCTH OT 3HAUEHUSI OTHOCUTEIHHOTO CY)KCHHUS
o 'OCT 28870.

Jns obecriedenus mpeena oruecToikocTu (45 MHUH) Ui BCeX TPYII, COTrJIACHO MPUIIOXKEHUIo B,
OTKPBITBIX KOHCTPYKIHH (cM. 4.1.3) HE3aBUCUMO OT pacueTHON TeMIepaTypsl cieyeT Ha3HauaTh MpOKat
u3 ctasim 06MB® no TY 14-1-5399*, umeromeii pacuetHele xapakrepuctuku ctamu C345-4 mo F'OCT
27772, vy IpoKaT U3 APYTHX CTaield, 00eCcIeunBatOINX peaes OTHECTORKOCTH 45 MHH.

*TY, ynomsHyTBIe 31eCh M Jajee IO TEKCTy, SBISIOTCS aBTOPCKOW pa3paboTkoil. 3a
JOMIOJTHUTENbHOI HH(pOopMalel oOpaTuTech Mo ccbuike. - [IpuMeyanne u3roToBUTeNs 6a3bl JaHHBIX.

5.3 1151 OTAMBOK (OTIOPHBIX YACTEH U T.I1.) CIEIyeT MPUMEHATH cTanb Mapok 15J1, 25J1, 35J1 u 45]1,

ynosnerBopstomyto TpedoBanussMm ['OCT 977 mnsa rpymi: 11 (OTIMBKE OTBETCTBEHHOTO Ha3HAYEHUS IS
JeTaneld, pacCUMTHIBAEMbIX Ha MPOYHOCThH, PAaOOTAIOUIMX MPH CTATUYECKUX U MEPEMEHHBIX Harpy3Kax)
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win I (oTnmMBKM 0c000 OTBETCTBEHHOTO HA3HAYCHHsS NI JETajeil, pacCUUTHIBAEMBIX HA MPOYHOCTD,
paboTapImuX MpH IUHAMHYECKUX Harpys3kax). PacueTHble CONMPOTHRBICHHS OTIMBOK M3 CEPOTO UyryHa
clieyeT IpUHUMATH 110 Tadsmie B.9.

s ormuBok rpynn II n III MOryT IpuMEHATBCST HU3KOJIETUPOBAHHBIE CTAIMU 110 COTJIACOBAHUIO C
OpraHM3alMeN - COCTaBUTEIEM HOPM.

5.4 JInst cBapKM CTaJbHBIX KOHCTPYKLMH CIEAyeT HMPUMEHATH: 3JEKTPOAbl ISl Py4YHOH AYroBoi
cBapku 1o ['OCT 9467; cBapounyro npoBosioky o 'OCT 2246, ¢arocet mo I'OCT 9087, mopoIkoByro
npoBosioky o ['OCT 26271 nisi aBTOMAaTM4ECKOM M MEXaHU3UPOBAHHOM CBAPKHM B COOTBETCTBUM C
tabmuneii .1, a raxke yranexucinsiii ra3 no 'OCT 8050, apron mo 'OCT 10157.

HpI/IMerleMI)Ie CBApOYHBLIC MaTCpUajibl U TCXHOJOIUA CBApPKWU OOJIKHBI obecrieunBaTh 3HAYCHUE
BpPpCMCHHOI'O  COIIPOTHUBJICHHUA MCTall/la I1IBa HC HHXC HOPMATUBHOI'O 3HAYCHUA BPCEMCHHOI'O

A .
COIIPOTUBJICHUA LN OCHOBHOT'O METaJllIa, a TaKXE 3HAUCHHUA TBCPAOCTH, YIAAPHOU BA3KOCTU U
OTHOCHUTCJIBHOI'O YIJIMHCHHA MCTa/Ia CBApPHLIX COGHHHGHHﬁ, YCTAHOBJICHHBIC COOTBCTCTBYIOLIIMMU
CTaHJapTaMu U TCXHUYCCKUMU YCIIOBUSAMU.

5.5 JInst 60ATOBBIX COEAMHEHUN CIEAYEeT IPUMEHATh CTajdbHbIe OONTHI U TalKH, YAOBIETBOPSIOIINE
texuuueckuMm Tpedoanusim ['OCT 1759.0, T'OCT P 52627, T'OCT P 52628, u maii0sI,
ynosierBopsitomie TpedoBanusMm ['OCT 18123, a Tak:ke BBICOKOIIPOYHBIE OONTHI, YKa3aHHBIE B 5.6.

bonter cnenyer npumensats o ['OCT 7798 u T'OCT 7805 cornacho TpeboBanusM tabmuis ['.3.

[aiiku cnegyer npumensath nmo ['OCT 5915 u I'OCT 5927. Ilpu pabGote OGonTOB Ha cpe3 U
pacTsbKeHHE KiacCchl NMPOYHOCTH TaeK cJeayeT MPUHUMaTb B COOTBETCTBUU C KJIACCOM IPOYHOCTHU
6ontoB: 5 - ipu 5.6; 8 - ipu 8.8; 10 - mpu 10.9; 12 - ipu 12.9.

[Tpu paboTe GOATOB TOJNBKO HA Cpe3 JOMYCKAETCs MPUMEHSITHh KIAcC MPOYHOCTH TaeK MpHU KIlacce
MPOYHOCTHU 00NTOB: 4 - ipu 5.6 1 5.8; 5 - ipu 8.8; 8 - mpu 10.9; 10 - mpu 12.9.

[Tait061 ciemyeT mpumensTh: kpyribie o 'OCT 11371, koceie - mo TOCT 10906 u npyXuHHBIE
HopmaiibHbie - o ['OCT 6402.

BBICOKOHpO‘-IHBIMI/I Oonramu CJICAYCT CUHUTATDh OOJITHI KJIacca MIPOYHOCTU HC HUIKE 10.9.

5.6 Ins ppUKUMOHHBIX U (PIIAHIEBBIX COCAMHEHUH CleqyeT MPUMEHSTh BBHICOKOIPOYHBIE OOJITHI,
raiiku u maioel, ygosnerBopsoomue tpedoanusM ['OCT P 52643, a ux KOHCTPYKLHIO U pa3Mepbl
6onroB npuHuMaTh 1o 'OCT P 52644, raiiku u maiioel k HuM - o FOCT P 52645 u T'OCT P 52646.

st prmaHIEeBBIX COENMHEHUH CJelyeT NPUMEHATHh BBICOKOMPOYHBIE OONTHl KIMMATHYECKOTO
ucrosHeHus XJ1.

5.7 Jlomyckaercss TpUMEHEHHE BBICOKOIPOYHBIX OOJNTOB MO JpyruM craHgaptam u TY c
TeXHUYeCKUMHU TpeOoBaHusMU He Hmke ykazaHHbIX B [OCT P 52643 npu Hamuuum ceprudukara
YCTaHOBJIEHHOU (DOPMBI.

5.8 Beibop Mapok cranu s GpyHgaMeHTHBIX 60aToB ciemyeT mpou3BoauTh mo 'OCT 24379.0 u

TpeOOBaHUAM, MPUBEACHHBIM B Tabmune ['.4, a ux KOHCTpYKUUIO M pa3Mepbl mpuHuMaTh mo I'OCT
24379.1.

Bonter (U-00pa3HbIe) A1 KPEIUICHHS OTTSHKCK aHTEHHBIX COOPYKEHHI CBSI3H, a Takke U-o0pasHbie
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U GyHAaMEHTHBIE OONTHI OMOP BO3AYIIHBIX JMHHUNA 3JIEKTPOIIEPEaud U PaclpeaesInTeIbHBIX YCTPOUCTB
cllelyeT IPUMEHATh U3 CTAJIM MapoK, TaKXKe yKa3aHHbIX B Tabuue I'.4.

AHKepHBIE€ OOJITHI CJIETyeT MPUMEHSATH coriacHo TpedoBanusm CHwull 2.09.03.

5.9 I'aiiku it hbyrnamMeHTHBIX U1 U-00pa3HbIX 0OJITOB JUAaMETPOM JI0 48 MM clienyeT IPUMEHSTh
o TexHuueckuM tpedoBanusaM 'OCT 5915 ¢ texunueckumu tpedoBanusmu no 'OCT P 52628, cBbie
48 mm - mo 'OCT 10605.

Hns dpyrmamentasix 6oaToB u3 ctanu Ct3nc2, Cr3cn2, Cr3nc4, Cr3cn4 auameTpoM 10 48 MM
cienyeT mpuMeHsATh raiiku kiacca npoyHoctd 4 no 'OCT P 52628, auamerpom cBbiiie 48 MM - U3
Marepuaiia He Huxe rpynmnbl 02 mo 'OCT 18126.

Jns pynnamenTHbix OontoB quametpom A0 48 mm u3 ctanu mapku 0912C u apyrux cranei mo
I'OCT 19281 cnenyer mpuMeHsTh Traku kjacca mnpoyHoctH He Huxke S5-ro mo 'OCT P 52628,
auameTrpoMm cBbiie 48 MM - U3 marepuana He Hwke rpynnsl 05 mo I'OCT 18126. [lonmyckaercs
MPUMEHSITh TAiKW U3 CTAJIM MapOK, TPHHUMAEMBIX T OOJITOB.

5.10 i mapHUPOB, KATKOB M OOJTOB, paOOTAIONINX B KAYECTBE MIAPHUPOB, a TAKKE MOJIKIIATHBIX
JIMCTOB NOJI KaTKH, cienyeT npumeHsaTs nokoBku no CHull 2.05.03.

5.11 Ins HecymMX SJIEMEHTOB BHUCSYMX TOKPBITUHA, OTTSHKEK ONOpP BO3IYIIHBIX JIMHUHN
AJIEKTPOIIepEIaun, PaCIpEACIUTEIbHBIX YCTPOUCTB, KOHTAKTHBIX CETEH TpaHCIOpTa, MadT W OalleH, a
TAK)KE€ HANPSTaeMbIX 3JIEMEHTOB B IIPEABAPUTEIILHO HAIIPSIYKEHHBIX KOHCTPYKLUAX CIEYET IPUMEHSATh:

kaHatbl criupanbHbie 1o 'OCT 3062; 'OCT 3063; 'OCT 3064;

kaHaThl nBorHON cBHBKH 1o I'OCT 3066; I'OCT 3067; I'OCT 3068; I'OCT 3081; TOCT 7669;
I'OCT 14954;

kaHatbl 3akpbIThie Hecymue mo 'OCT 3090; 'OCT 18901; TOCT 7675; 'OCT 7676;

MYy4Kd U TPAId  TapaUIeNIbHBIX  MPOBOJIOK, (OPMHUPYEMBIX M3 KaHATHOW  IMPOBOJIOKH,
ynosietBopsitomieit TpedoBanusm ['OCT 7372.

5.12 Ouznyeckue XapaKTEPUCTHUKUA MATEPUANIOB, MPUMEHSEMBIX ISl CTANIbHBIX KOHCTPYKIIUH,
CleAyeT MPUHUMATh COTJIACHO MPUIIOKEHUIO .
6 PacuyeTHble XapakTepMCcTUKN MaTepuanoB U COeaUHEHUN

6.1 PacueTHble CONMPOTHBIICHUS TpPOKaTa, THYTHIX Tpoduiedl U TpyOd Ui pa3iIu4YHBIX BHIIOB
HaNpsOKEHHBIX COCTOSIHMM CIIEAyeT OmpenensaTh o ¢opmyiaM, NpUBEIEHHBIM B Talnuue 2, T1e

R R
HOpMAaTUBHbIE COMPOTHBIEHUS " u “ U crnegyeT MpUHUMATh COTJIACHO CTaHAApTaM U TEXHUYECKUM
YCIIOBUSIM.

Tabmuma 2

HanpsixeHHOE cocTosiHHE PacuerHble cOpoTUBICHUS
MpoKaTta u Tpyo
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PacTsxenue, cokatue, U3ruo:

0 TIpeaey TeKy4eCTH R_J, = Ryn f Y
110 BpEMEHHOMY COIIPOTHUBIICHUIO R, =Rl
Casur Ry = 0.258Ry Ly
Cwmstue:

TOPIIEBOM MOBEPXHOCTH (ITPH HAJTMYHUH ITPUTOHKH ) A p = By I ¥
MECTHOE B UWJIWHIPUYECKUX MmapHupax (uandax) mnpu Re‘p =058, frm
IIJIOTHOM KacaHUH

JlnametpanbHOe c)kaThe KaTkoB (MpU CBOOOJHOM KacaHWU B R.p =0,0255, /vy,
KOHCTPYKIUAX C OTPAaHUYCHHOU MOBUKHOCTHIO)

3Havenust K03 OUIIMEHTOB HAICKHOCTH 0 MaTepHaly (Tm) MpoKaTa, THYThIX mpoduieir u Tpyo

clielyeT MpUHUMATh 1o Tadiuie 3.

Tabnuna 3
['ocynapcTBeHHBIN CTaHIAPT WIIM TEXHUYECKHE YCIIOBHS HA MPOKAT U Koaddunuent
TPyOBI HaJE)KHOCTH 10
Marepuairy Tm
I'OCT 27772 (kpome craneit C590 u C590K) u npyras HOpMaTHBHas 1,025
JOKYMEHTAIMs, UCIOJb3YIOIIas MpOoLeaypy KOHTpPOJII CBOWCTB IpOKaTa
o I'OCT 27772
2 1,100
Jlst mpokara ¢ npeaenoM tekydectu cBbime 380 H/mm o TOCT 19281,
st Tpy6 o 'OCT 8731
Jlnst octambHOTO TpokKara M TPYO, COOTBETCTBYIONIMX TPEeOOBaHUSIM 1,050
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HACTOAIINUX HOPM

Jns mpokaTa W TpyO, HOCTaBISAEMBIX IO 3apyOeXKHOH HOPMAaTUBHOU
JOKYMEHTaIH

1,100

3HaYCHUSI HOPMATUBHBIX W PACUCTHBIX COINPOTHUBICHHN TPH PACTSHKCHUH, CKATHH W HW3rHOe
JHCTOBOIO, HIMPOKOIIOJOCHOTO YHHUBEPCAILHOTO M (haCOHHOIO IIPOKaTa IpuBeAeHbI B Tabuie B.5, Tpyo
- B Tabnure B.6.

3HaueHUs paCYETHBIX COMNPOTHUBIIEHUN NIPOKaTa CMSTHIO TOPLIEBOH IIOBEPXHOCTH, MECTHOMY
CMSTHIO B IWIMHAPHYECKUX HIAPHUPAX U TUAMETPAIbHOMY CXKATHIO KaTKOB IpHBeIeHb! B Tabuuue B.7.

6.2 PacueTHble CONPOTUBIEHUS THYTHIX NpOQHIEH clieyeT MPUHUMATh PABHBIMU PACYETHHIM

COIMPOTUBJICHHUAM JIMCTOBOT'O IIPOKAaTa, U3 KOTOPOTI'O OHU U3TOTOBJICHBI.

6.3 3HaueHHs pacYETHBIX CONPOTHUBIICHUIA OTIMBOK U3 YIIIEPOAMCTON CTANIU CIIEAYET MPUHUMATD I10

Tabimue B.8.

6.4 PacueTHble COMPOTHBICHUS CBAPHBIX COCIWHEHUH MJi1 Pa3IMYHBIX BHUJIOB COCIUHEHUH U
HaIPsHKEHHBIX COCTOSIHUM CIIEIYeT ONpPeAeaTh Mo (hpopmyiaM, TPUBEIEHHBIM B Tabuiie 4.

Tabmuna 4
CaapHble HamnpsbxenHoe cocrosiHue XapakTepucTuka PacuerHbie
COECIMHEH pac4eTHOro CONPOTHUBIICHUS
us COIPOTUBIICHUS CBApPHBIX COCAUHEHUN
CreixoBel | Cxatue, pactsbkeHue u usruo | Ilo npeaey Rypy = By
e pu aBTOMAaTUYECKOH, | TEKYy4ECTH
MEXaHU3UPOBAHHON WM PYYHOU
CBapKe c buznyeckum
KOHTpPOJIEM Ka4yecTBa IIBa
I[Io BpemeHHOMY Ry = &,
CONPOTHUBIICHUIO
Pactsokenne u  w3ru6  npwu | [o npeneny Rw}, = D,Biﬂy
aBTOMAaTUYECKOH, TEKY4ECTH
MEXaHU3UPOBAHHOU WM Py4YHOU
CBapKe
Cnsur R,. =&,
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C Cpes3 (yClIoOBHBIN)

YIJIOBBIM
Y IBAMU

ITo meramny mBa 0,55 K um
Ryp = ————
Twm
ITo MeTaury R, =045R,,
I'PaHHUIBI
CIIJIaBJICHHSA

IIpumMeuanne - 3HaueHHs KOOQOULHEHTOB HAASKHOCTH IO METally IIBa WM crienyer

MIPUHUMATh paBHBIMU: 1,25 - pu ~ Wi < 490 H/mm : ; 1,35 - mpu

R

R

win 2500 H/vm .

Pacuernoe COIMIPOTUBJICHHUEC CBAPHOI'0 CTBIKOBOI'O COCAWHCHHA J3JICMCHTOB U3 cTajeu ¢ PasHbIMU
HOPMAaTUBHBIMU COIIPOTHUBJICHUSAMU CIICAYCT MMPUHUMATh KaK JII CTBIKOBOI'O COCOAMHCHUSA U3 CTAJIU C
MCHBIIUM 3HAYCHUCM HOPMATUBHOI'O COIIPOTHUBIICHUA.

Rypun wa >
3HavYeHHUS HOPMATHUBHBIX ( ) B pacueTHbhIX ( ) CONpPOTHBJICHUN MeETallla YIJIOBHIX IIBOB
npuBeeHbl B Tabnuie ['.2.

6.5 PacueTHble CONPOTUBICHUST OAHOOOJITOBOTO COCTUHEHHUS CIENYET ONpeAesTh Mo (GopMyIam,
MIPUBEICHHBIM B Ta0IuIIe 5.

Tabnuua 5
Hamnpsixennoe | YcioBHoe PacuetHble conpoTUBIEHUS OJHOOOITOBBIX COEAMHEHUN
cocTosiHue | 0003Haue
HUE
Cpe3y U PaCTSHKEHUIO OOJITOB KJIACCOB CMSATHIO
MIPOYHOCTHU COEJIMHSAEMBIX
2JIEMEHTOB
5,6 58 8,8 10,9 12,9
Cpes Ry, 0,42 0,41 0,40 Ry 0,35 -
R.Ezun R-Elun RE’“”
Pactspxenue Ry 0,45 - 0,54 Rpom - -
R-Elun
Cwmsarue:
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0OO0JITHI KJIacca R.Enp - 1,603”
TOYHOCTH A
0OOJITHI KJIacca - 1 35R”

TOYHOCTHU B

£
* “hbp CIIETyeT OMPECNATh Ui COSAUHSIEMBIX JIEMEHTOB U3 CTAIH C MPEIEIOM TEKYy4eCTH
2
110 440 H/mm ™.

3HaYCHUsT HOPMATUBHBIX M PACUCTHBIX COMPOTUBIICHUH CpE3y M PACTIKCHHUIO CTald OOJNTOB B
OJHOOOJITOBBIX COCIHHEHUAX IPUBEAEHBI B TabuIe .5, a CMATHIO SIIEMEHTOB, COSAMHIEMBIX 0OJITaMHU,
B Ta6auue ['.6.

R
6.6 PacueTHOE CONMpPOTUBJIEHUE PACTHKEHHMIO (YHIAMEHTHBIX M AHKEPHBIX OONTOB ~ P& cemyer
OIpeNIeNIATh 10 popMyIie

Ry =08Ry, M

3HaueHUs paCYETHBIX CONPOTUBICHUM pacTsHKeHUIO QyHIaMEHTHBIX OOJITOB IIPUBEACHBI B TaOINIIE
I.7.

Ry
Pacuernoe conpoTtuBnenue pacrsbkeHuto U-o0pa3HbIX OOJITOB , YKa3aHHBIX B 5.8, ciemyer
oTnpeaensTs no hopmyre

REJU = 0,853},” . (2)

R
6.7 PacueTHOE CONPOTHBIEHUE PACTSKEHUIO ~ ©* BBICOKONPOYHBIX OONTOB, yKa3aHHBIX B 5.5,
CIIEYeT ONpeAeATh Mo hopmyIe

R =078
bh bun 1 (3)
R-Elun
rac - HOpPMAaTUBHOC COIIPOTUBJICHUC 60J'IT3., MMPUHHUMACMOC COIJIACHO Ta6J'II/II_[e FS
o o P
6.8 PacueTHOE CONPOTHMBIEHHE pACTSKEHHIO BBICOKONPOYHON CTalbHOM HPOBONOKM @

NPUMEHSEMOH B BUJIE ITYYKOB WM MPSAACH, CIIEAYeT ONpeaeisaTh o hopmyie

Rdh = 0’63RHTE ] (4)

6.9 3HaueHne pacyETHOTO COMPOTUBICHUS (YCHJIUS) PACTSDKCHHIO CTAbHOTO KaHaTa CJeayeT
IIPUHMMATh PaBHBIM 3HAYEHHUIO pPA3pbIBHOIO YCWUIIMA KaHara B LEJIOM, YCTAaHOBIEHHOMY
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rocyaapCTBCHHbIMU CTaHAAPTAMU HUIJIM TCXHUYCCKUMHU YCIIOBUSAMU HA CTAJIBHBIC KAaHAThI, JCJICHHOMY Ha

KOA(PHUIHMEHT HAZC)KHOCTH 110 MaTepUaILy Tm T 16.

7 Pac4yeT 3anieMeHTOB cTarnbHbIX KOHCTPYKLMIA NPU LeHTParibHOM PacTSXXeHUMU U CXXaTumn

7.1 PacyeT aneMeHTOB CMNJIOWHOro cevyeHus

R, £
7.1.1 Pacdyer Ha MPOYHOCTH IJIEMEHTOB M3 CTAJIM C HOPMATHBHBIM COMpOTHUBICHHEM 7 ~ 440

2 o
H/MM * 1IpH LCHTPAIbHOM PACTSKCHUH MM CKATHU CHIONH &Y CliexyeT BBIIOIHSTH 10 (opMyIie

N

|
A By,

©)

Pacuer Ha IMPOYHOCTh PACTAHYTBIX J3JICMCHTOB, O3KCIUTyaTalluss KOTOPBIX BO3MOXHa H IIOCJIC
AOCTHIXKCHUSA MCETAJIJIOM HpCAciia TCKYYCCTH, a TAaKXKC PACTAHYTBIX WM CXATBIX 3JICMCHTOB M3 CTalll C

R 2 .
HOPMATUBHBIM compoTuBieHueM ~ +"® ~ 440 H/MM™ criemyer BBIMONHATH 1O dopmyine (5) ¢ 3aMeHOM

=
3Ha4YeHusa <+ Ha By 1y .

7.1.2 Pacyer Ha MPOYHOCTH CEUEHHUI B MECTAaX KPEIUICHUS PACTSHYTHIX AJIEMEHTOB M3 OAMHOYHBIX
YTOJIKOB, MPHUKPEIUIIEMBIX OJHOHM IOJIKOM O0JTaMM, CIeAYeT BBINOIHATH Mo (opmyne (5), a cedeHui

2
pacTAHYTOr0O OJMHOYHOTI'O YTOJIKA M3 CTaJIU C MPEACIIOM TCKYYCECTU OO 380 H/mm , IPHUKPCIIIAACMOT'O
OJHOM MOIKOM 6OJ'ITaMI/I, IMOCTAaBJICHHBIMU B OJIUH P 110 OCH, pacnono;erHoﬁ Ha paCCTOSIHUHN HC MCHEC

0,5% (’5 - IIUPYHA TOJIKK YTOJIKa) OT O0yIlKa yrojika U He MeHee 1,2 d (‘f - TUaMETp OTBEPCTHS IS
00JTa ¢ y4eTOM MOJIOKUTEIHLHOTO OMYCKa) OT TMepa yroika, mo popmyse

N %
'A?!RH el , (6)

e el = (g fdy +oip)f

31mecn Ay TJIOMIA/Ih CEYCHUS YTOJIKA HETTO;

Anl - IJ1omaab 4aCcTu CCUCHUA HpI/IerHHHCMOﬁ IMOJIKH YI'OJIKa MCXKAY Kpa€M OTBEPCTUSA U IIEPOM;

& %2 b K02 UIIMEHTHI, IPUHUMAEMBIE 10 TaduuIle 6.
Tab6muna 6
KOZ(II{)?:;IHH 3naueHus kodbdumnuentoB “1, *2yu #

MIPH OJTHOM OOJITE M pacCTOSTHUN < |
paBHOM

aZl,ﬁdﬂgggd

npu IIpH KOJINMYCCTBE

OOJITOB B Py
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1,35 o * 15 el od 2 3 4
oly 1,70 1,70 1,70 1,77 1,45 1,17
oy 0,05 0,05 0,05 0,19 0,36 0,47
f 0,65 0,85 1,0 1,0 1,0 1,0

* TonapKO 17151 AJIEMEHTOB PEIIETOK (PACKOCOB M PACIOPOK), KPOME MOCTOSIHHO padOTaIOIUX
Ha PaCTsHKCHHE, TIPU TOJIIMHE TIOJKHU 10 6 MM.

O6o3HaueHus, MpUHATHIEC B TabmuIE 6:
@ - paccTosIHUE BJIOJIb YCHIIHS OT Kpasi 3JIeMEHTa JI0 IISHTpa OJIMKAWIIEeTro OTBEPCTHUS;

S pacCToOAHUEC BAOJIb YCUIINA MCKAY HECHTpAMU OTBCpCTHﬁ.

ITpu pacuere TAr u mnosicoB Tpasepc, annemeHtoB omnop BJI, OPY u KC, nenocpeactBeHHo
IIPUMBIKAIOIINX K y3JaM KPEIUIEHUs INPOBOJOB, a TAK)KE JJIEMEHTOB, COCIMHAIOIINX B CTOMKAaX Y3Jbl

KPETUICHHS TAT M PACTAHYTHIX MOSCOB TpaBepe, Kooduument ¢l cnexyer ymenpmmnts Ha 10%.

7.1.3 PacueTr Ha yCTOMYMBOCTH AJIEMEHTOB CIUIOIIHOTO CEUEHUs MPH LIEHTPATbHOM CHKAaTUU CHIION
Ny YIIOBJIETBOPSIOMUX TpeOoBanusaM 7.3.2-7.3.9, cneayet BBITIONHATH MO popmyrie

Vg
AR
@ II:I,I-l:"-llﬁ , (7)
rae ¥ - xospdurment i *204
YCTOWYMBOCTH TIPH IEHTPAIFHOM C)KaTHH, 3HAUYEHHE KOTOPOTO IPH ,

CIIeTyeT OMpeAensTh o Gopmyre

o= 0,5{5 — &% - 304832 ]fi?

8)
3Havenne K03 hUlneHTa dp dbopmyre (8) cienyeT BEIMUCIATH MO hopmyie
G=987(1-a+fr) + A ©
= RJ, )
rae - YCIIOBHAs! THOKOCTh CTEPIKHSI;
™y g K02 (hpuImeHTsI, onpeaenseMpie o TadauIe 7 B 3aBUCHMOCTH OT THUIIOB CEUCHUM.
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Tabmauma 7

Turm ceuenus 3HaueHus
ko3 du-
[IUEHTOB
0603 dopma o i)
Ha-
4eHU
e
a 0,03 | 0,0
6
& 0,04 | 0,0
9
o 0,04 | 01
4
[Ipumeuanue - [l mpoOKaTHBIX IBYTaBpOB BBICOTOM cBbimie 500 MM mpu pacuere Ha
YCTOMYHMBOCTH B TUIOCKOCTH CTEHKHU CJIEIyeT MPUHUMATh TUTI CeueHus .

@

_42
3Havenus kodhduimenTa * , BEIYUCICHHBIE TT0 hopmyrie (8), cieayeT npuHUMaTh He Oonee 7,6/ N

MIPY 3HAYCHUSAX YCIOBHOM rHOKoCTH cBBIe 3,8; 4,4 1 5,8 11 TUIIOB CEYCHHIA COOTBETCTBEHHO & bye,

[Ipu 3HaueHUIX S 0,4 ISt BCeX THIIOB CEUCHHIT JOMYCKASTCS IPUHAMATD © 1.
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3naueHus koddduimenta ¥ npuseneHs B mpuiaoxeHnu Jl.

7.1.4 Pacuer Ha yCTOMYMBOCTb CTEP’KHEM M3 OJAMHOYHBIX YrOJIKOB CJIEAYET BBINOJHATH C YYETOM
TpeboBanuit 7.1.3. Ilpu ompeneneHUu TMOKOCTH ITHUX CTEp)KHEH paguyCc WHEPIHMH CEYCHHS YrojKa W
pacueTHYIO IJTMHY CIIeyeT MPUHUMATh coriacHo TpedoBanusm 10.1.4 u 10.2.1.

[Ipu pacuere MOSICOB U 3JIEMEHTOB PEHICTKH MPOCTPAHCTBEHHBIX KOHCTPYKLUMM M3 OIMHOUYHBIX
YTOJIKOB CJIEAYyeT BBIIOJIHATH TpeOoBanus 16.12.

7.1.5 Cxatble 3JIEMEHTHI CO CIUIOIIHBIMU CTEHKaMU OTKpbITOro I1-o0pa3Horo ceueHust (pUCyHoOK 2)

PEKOMEHIYETCSI YKPEIUISTh IUIAHKaMU WM PEIICTKOM, IIPH 3TOM JIOJDKHBI OBITh BBITIOJIHEHBI TPEOOBAHUS
72.2;723;72.7u72.8.

a - OTKPBITOE; 0, 6 - YKPETUICHHBIE TIJITAHKAMU UJTH PEIIeTKaMHu

Pucynok 2 - [1-o0pa3Hbie ceueHUs 31€MEHTOB

HpI/I OTCYTCTBHUU IIJIAHOK HJIM PCIICTOK TAKUC 3JICMCHTBI, IIOMUMO pacydeTra II0 CI)OpMyJIe (7) B

rmaBHBIX mIockocTsx ¥~ Xm ¥ 7Y | chmenmyer mpoBepATh Ha yCTOMYMBOCTH NPU M3THOHO-KPYTHIHLHOM
(dbopMe oTepu YCTOWYUBOCTHU 110 popMyJie

N ¢1

i AR 3 Yo ( 10)

31ech “C - KO3 PHUIHUEHT, TPUHUMAEMBbII pPaBHBIM

¥e T Plppy ¥ i0,85;

0 =068+ 0200 <1 0y >0

rzie 3HadeHne ©1cieyer BEIUCISTS 0 QopMyIie
%

i = b0 - (11)

B dopmymne (11) koadduruent © roax CJIeIyeT ONpEeNsITh COTIAaCHO MPUIIOKEHUIO J.

7.1.6 CoenuHeHUE TOsICA CO CTEHKOW B ILEHTPATBHO-CKATOM JJIEMEHTE COCTABHOIO CIUIOIIHOTO
CEUYCHHS CIEeAyeT pacCuuThiBaTh 1o (opmynam Tadbmunbl 43 pasnena 14.4 Ha CABUT OT YCIOBHOH
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MONIEPEYHON  CHJIBI Qﬁc, ompenensieMoii mo dopmyne (18), mpu stom kodpdumment ¥

IMPUHHUMATh B IIJIOCKOCTU CTCHKHU.

ciemyer

7.2 PacyeT aneMeHTOB CKBO3HOro ceyeHus

7.2.1 Pacyer Ha TPOYHOCTH AJIEMEHTOB CKBO3HOTO CEUYEHHS INPH IIEHTPAJIHHOM DPACTSHKEHUU U
CXKaTHH CJIEIyeT BBIOIHATH 10 popmyie (5), rae A IIJIOIIAb CEYEHUS HETTO BCETO CTEPIKHA.

7.2.2 Pacuer Ha YCTOP'I‘IHBOCTB CXXaThIX CTep)KHeﬁ CKBO3HOI'O CCUCHHUA, BETBU KOTOPBIX COCANHCHBI

IUTAHKaMU WM peIHIeTKaMH, CIEAYeT BBINONHATH 10 ¢opmyne (7); mpu SToM KOI(PPUIHEHT

¥ oTHOCHTENBHO CBOGOMHON OCH (NEPHEHIUKYIAPHOH IIOCKOCTH IUIAHOK MIM PEIIETOK) CIIeTyeT

onpeaensate mo gopmyinam (8) u (9) i ceueHud THUMA & ¢ 3aMeHoll B HEX *Ha Per . 3HaueHue

o A o
}\gf CJICAyCT ONpCACTIATL B 3aBUCHUMOCTHU OT 3HAUYCHUU of , IPUBCACHHLIX B Ta6JII/IIIe 8 AJIs1 CTCPIKHCHU C
YHUCIOM HaHCJIefl, KakK IIpaBuUJjI0, HC MCHCC ICCTH.

Tabmuua 8
C:fllg- CxeMa ceder HpI/IBeI[eHHaH rI/I6KOCTB }"gf CTep)KHH CKBO3HOTIO C
HUA
C IIJITaHKaMHu
! R =N +082(1+ 1), 2
Ipb
5=
rie Ll o =10—
rac
2 2 2 2
}\%f = J}\m + D,gz[(l + ?ﬂlj}\bl + (1 + .’22)}“52] , (13) }‘\%f" —
! Iy
2y = b1 2y = n2t
Tae f.‘sl"’?EJ : I.SQ'EEJ o =
rae
d3 OTHOCSITCS
- )
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3 / 2 2
P =tk 08201+ 3ma0N
" g =P 051+ 31 (14) ’

AN
t#{/ \\%—x Lpat

et

—_ | = riae b u:nr.'=1ll]—2

y b e B4

O6o03Ha4YeHUs1, TPUHATHIC B TA0IHIIE 8:
A . -
J - rHOKOCTb CKBO3HOT'O CTEPIKHS B 1I€IOM B IIOCKOCTH, MEPIICHANKY/ISPHOI ocn ¥ ;
A . -
WAX - HapOoJbIasi U3 THOKOCTEH CKBO3HOT'O CTEPIKHS B II€JIOM B IUIOCKOCTSIX, MIEPIICHIUKY/ISIPHBIX OCH + ~ & piIp

b H b .
Bl 0d b3 rp6KocTH OTHENbHBIX BETBEl IIpU M3rUOe B INIOCKOCTSAX, NEPHEHIMKYISPHBIX OCAM COOTBETCTB
Me3K/Ty CBApHBIMH IIBAMH MM KPaHHUMH GONTaMH, IPUKPETUISIONIUMY TIAHKHY;

b (’“E:'1 , & ) - paccTOsIHUE MEKIY OCSIMU BETBEH;

{
d ‘b pa3Mepsbl, orpenesieMble 0 PUCYHKaM 3 U 4;
A- nnomans ceuenns Bcero crepxHs;

Adl, Agz IUIOINAAM CEUEHHUH PacKOCOB PEHIeTOK (IIPH KPECTOBOM peIIeTKE - IBYX PAcKOCOB), PACIIOI0KEHHBI
NEePIEeHIUKYISPHBIX ocsaM 1-1 u 2-2;

Az IUIOINAb CEUEHHs packoca pemeTKy (IIpU KPecTOBOM pelieTKe - ABYX PAcKOCOB), JeKallel B MIOCKOCTH
PaBHOCTOPOHHETO CTEPXKHS);

Tt , Tb3 MOMEHTHI HHEPIIMH CEYEHUSI BETBEH OTHOCUTEIHHO OCei COOTBETCTBEHHO 1-1 1 3-3 (1151 ceueHuii TUIo
Tt , b2 . TO K€, IBYX YTOJIKOB OTHOCUTEIFHO OCei COOTBETCTBEHHO 1-1 1 2-2 (a1 ceveHus tuna 2);

fs. MOMEHT WHEPIINH CEYCHHsI OJHON TUTAHKH OTHOCUTEBHO COOCTBEHHOM ocH * ~ & (pUCYHOK 4; ISl CEYCHUH TV
Ls1 , Loz MOMEHT WHEPITUU CEYCHHS OJTHOM U3 IUIAHOK, PACTIONOKEHHBIX B INTIOCKOCTSX, MEPIICHIUKYISIPHBIX OCS

ceueHus Tuna 2).

[Ipumeuanue - K tuny 1 Takxke ciaeayer OTHOCUTh CEUEHHS, Y KOTOPBIX BMECTO IIBEJJIEPOB MPUMEHEHBI IBYTaBpP
JUIS OMHOW WM 00X BETBEH; MpU ITOM OCHU Y7Xu 1-1 nomkusl MPOXOJIUTh YEPE3 LIEHTPBI TSHKECTU COOT

}agf.

. A
OTZeNbHOM BeTBH, a 3HaueHus * u * ¥l B popmyne (12) 1omKHB 00eCeUnTh HAHOOIbIIIee 3HAUCHUE
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Pacuer Ha yCTOMYMBOCTH CKBO3HBIX CTEpPXKHEH C YHCIOM IIaHEJEed MEHee IIECTH JAOIYCKAeTCs
BBITIOJIHATH:

IIpH IIJTAaHKAaX - KaK pacy€T paMHBIX CUCTEM;

MIPH peIIeTKax - CorjaacHo TpeboBaHusIM 7.2.5.

i iEJI i-EJE
7.2.3 B CKBO3HBIX CTEpXKHSIX C IUIAHKAMU YCJIOBHas THOKOCTh OTIEIIBHOW BETBH : WIH

A y
3 (cm. Tabnuiy 8) HAa ydacTKe MKy CBApHBIMH LIBAMM MIIM KPaHHUMH GONTaMM, IIPUKPEILISIOIUMU
IUTaHKH, JOJKHA OBITH He Oouee 1,4.

[Tpu HanM4KUK B OAHOW U3 IJIOCKOCTEH CIUIOIIHOTO JIMCTa BMECTO TUIAHOK (CM. PUCYHOK 2, O U B)
THOKOCTh BETBU CIIEYET BHIYUCIISITH IO PAUYCy HHEPIIUHU MOJIYCEYCHHSI OTHOCUTEIBHO €T0 IIEHTPATbHON
OCH, IEPIICHIUKYISIPHON MIOCKOCTH TIAHOK.

7.2.4 B CKBO3HBIX CTEP)KHSX C peIIeTKaMH MOMHUMO pacyeTa Ha YCTOMUMBOCTH CTEPXKHS B LEJIOM
CIIEYET MPOBEPSTh YCTOMYMBOCTD OT/IEIBHBIX BETBEH HA ydacTKax MEXIy y3namu. [Ipun HeoOxomumocTH
CJIENYET YYUTBIBATh BIUSHUE MOMEHTOB B y3J1aX, HAIIPUMED OT PACLIEHTPOBKU DJIEMEHTOB PEILIETKU.

B cxBO3HEIX CTCPIKHAX C PpCHICTKAMU YCJIOBHAasA rHOKOCTH OTACIbHBIX BETBEU MCKAY Yy3J1aMUu

JO0JKHA ObITH HE Oosiee 2,7 U He I0JKHA IPEBbILIaTh YCIOBHYIO NPUBEIECHHYIO THOKOCTh Mef CTEpPXHS B
EJIOM.

JomyckaeTcs mpuHUMAaTh 0oJiee BBICOKHE 3HAYEHHUs YCIOBHOW T'MOKOCTH BeTBEH, HO He Oonee 4,1
IIPH YCIIOBUH, UTO pacueT TaKUX CTEp>KHEN BBIMOIHEH COTJacHO TpeboBaHusM 7.2.5.

7.2.5 Pacyer CKBO3HBIX CTEpXKHEW C pelIeTKaMH ¢ y4eTOM YKa3aHHbIX B 7.2.2 u 7.2.4 nomyiieHuit
. . A Rz =¢R
clle/TyeT BBIIOMHATH 110 opmye (7) ¢ 3aMeHol B Heil 3Hauenns ~ ~ Ha = 24 P15
) o 3 Ty <
[Ipu 5TOM KOIPQUIMEHT yCTOWIUBOCTH * ljuis  OTJAEIBHON BETBH IPH 2,7 cnenyer
5 s )
npuHuMath paBHbeM 1,0, a mpu Ay 2 3,2 - ompenensate mo (Gopmyie (8) mpH pacyeTHON ITUHE

by =075 , TIIE L — (Ha pucyHnke 3, a JIMHA BETBU - 2% )-

a) 6) B) r)

21,

1y
{

b b b b

a - TpeyrojbHas, O - TpeyroibHas C paclopKaMu, B - KPECTOBasI, T - KPECTOBAs C paClOpKaMH

Pucynok 3 - CxeMbl pelieTok CKBO3HBIX CTEP)KHEN
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Pucynok 4 - CKBO3HOM CTE€pKEHb C IUIAHKAMU

o < KEJ < ({?1 o )
B HHTCPBAJIC YCJ'IOBHBIX FI/I6KOCTeI/I 2,7 3,2 3HAYCHHUC ,Z[OHYCKaeTCH OoNpCACIIATh JIMHCUHOU

uHTepnoysiuueit mexay 1,0 u 3HaueHueM mnpn Ay = 3,2.

7.2.6 Pacuer crepkHEll COCTAaBHBIX CEUEHHUH M3 YTOJIKOB, IIBEJJIEPOB U Jp., COEAMHEHHBIX
BIJIOTHYIO WJIM 4Yepe3 MpPOKJIAIKH, CJIEAYET BBINOJHATh KaK CIUIOIIHOCTEHYATBhIX IMpPH YCIOBHUH, YTO
YYaCTKH MEX1Y COSAMHSAIONMMH CBAPHBIMH IIBAMU WJIM LIEHTPAMU KpaHUX OOJITOB HE MPEBBIIAIOT IS
cKaTeIX ameMenToB 40! w mma pacramyteix 807 . 3mech paaMyc MHEPIMH CEYEHHs -TO Yromka MM
HiBeJiepa CleayeT NPUHUMATh JUIs TaBPOBBIX HWJIM JIBYTaBPOBBIX CEUEHUH OTHOCHUTEIBHO OCH,
napajiesIbHOM MIIOCKOCTH PACIONIOKEHUS POKIIAJIOK, a JUIsl KPECTOBBIX CEYEHUN - MUHUMAJIbHBIH.

[Tpu 3TOM B mpenenax AJUHBI CXKATOTO 3JEMEHTA CIEAyeT MpeaycMaTpuBaTh HE MeEHee JBYX
IIPOMEXYTOUHBIX CBSA3EH (IIPOKIIAT0K).

7.2.7 Pacuer COCAUHUTCIIBHBIX IUIAHOK MW JJICMCHTOB PCIICTOK CKATBIX CTCp)KHGfI CKBO3HOI'O

Qﬁc

CEUEHUs JIOJKEH BBINOJHATHCS Ha YCJIOBHYIO MONEPEYHYIO CHILY
BCEl JUTMHE CTEePIKHS U ONpeAessieMylo o ¢popmyIie

, IPUHUMAEMYIO TIOCTOSIHHOU IO

_ 216196 _
Ope = 715107°(2330 -/ R )N T o 18)

rie &Y - nposonbHOE yeHIHe B CKBO3HOM CTEpIKHE;
¥ - K0>((UIMEHT YCTOHUMBOCTH MPH EHTPANEHOM CKATHH (JUIs CEUEHHS THIIA B), IPHHIMAEMBIit
P pacueTe CKBO3HOTO CTEPIKHS B INIOCKOCTH TUIAHOK WJIH PEIIETOK.

Qﬁc

VY CI0BHYIO IOTIEPEUHYIO CHITY CIIeTyeT paclpeaensiTh:

IIPU HAJIMYUK TOJBKO COEOUHUTENIbHBIX TIUIAHOK (PElIeTOK) - TMOPOBHY MEXAY IUIaHKaMu
(pemieTkamu), JIEKAIUMU B IJIOCKOCTAX, MEPHEHAMKYISPHBIX OCH, OTHOCUTEIIBHO KOTOPOMH
MIPOU3BOJUTCS IPOBEPKA YCTOMUYHUBOCTH;

IIPpU HAJIUYHHU CIIJIOIIHOIO JIUCTAa U COCANMHUTCIIBHBIX ITJIIaHOK (peHICTOK) - IIomnoJjiaM MExX1y JIUCTOM
U I1JIaHKaMH (peH_IeTKaMI/I), JIC)KAIIUMU B MIJIOCKOCTAX, MAPAJIIICIIbHBIX JIUCTY,
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Qﬁc

IIPU pacueTe paBHOCTOPOHHUX TPEXTPaHHbIX CKBO3HBIX CTEepkHEH - paBHOU 0,8 JUISL KaXKI0U

CUCTEMBI COSIMHUTENBHBIX TUIAHOK (PEIIETOK), PaCIOI0KEHHOM B OHOM IpaHH.
7.2.8 PacueT coeIMHUTENbHBIX IJIAHOK U UX MPUKPEIICHUH (CM. PUCYHOK 4) TOJIKEH BBIMOIHATHCS
. F .
KaK pacueT 3JeMEHTOB 0€3pacKOCHBIX ()epM Ha COBMECTHOE JEHCTBUE CUJIBI ~ ¢, CpPE3bIBAIOIECH IIAHKY,

M
U MOMEHTa %, M3rHOAoIero IUIAaHKy B €€ MJIOCKOCTH, 3HAYCHHs KOTOPBIX CIEAYET OMPEICNATh IO
dbopmynam:

M, =st&u’f2’ (20)
riae s YCIJIOBHAsI MOTIepeYHas CUiia, MPUXOIAIIAsACS Ha IJIAHKY OJTHOW TPaHH.

7.2.9 Pacder 371€MEHTOB COCTMHUTEIBHBIX PEIICTOK COCTABHBIX CTEPIKHEU CIIEAYeT BBIMOIHATH KaK
pacuer 3JeMEHTOB pelIeToK miockux ¢gepm. [Ipu pacuere packocoB pemIeToK MO PUCYHKY 3 ycHIiKe B
packoce cienyer onpenesisTh no hopmyse

rae “1- koadduuuent, npuHUMaeMbIlii paBHBIM: 1,0 JUIA peleTKy Mo PUCYHKY 3, a, 6 u 0,5 - 110
PHUCYHKY 3, B;

s

- YCJIOBHAd MMONepeyHasa Cuiia, MpuxoAdamaicda Ha OJHY IIJIOCKOCTh PCHICTKH.

ITpu pacyere packocoB KPeCTOBOM peIHIETKH ¢ paclopkaMu (PUCYHOK 3, I') cilelyeT YyYUThIBaTh

N .
JIOTIOJIHUTENBHOE YCUIME * @4 | BOZHHKAIOIEE B KA’KJOM Packoce OT 00aThs BETBEH U OIpeeseMoe
o ¢opmyre

Nag = plpdg 14y 22)

— g1 3 3
e %2 TG 20T v dT) 3mech 2 b , @ - pasMepbl, yka3aHHbIC Ha PHCYHKE 3;

b YCUIIMC B OJIHOI BETBU CTCPIKHSA;

Ad y Aﬁ - [IJiomrazib CEYCHUA OJHOTO paCKoCa U OJIHOM BETBH COOTBETCTBEHHO.

7.2.10 Pacuer crepkHe#, NpeAHa3HAUYEHHBIX Ui YMEHBIICHHUS PACYCTHON JIUHBI CXKATBIX
OJICMCHTOB, JOJIPKCH BBIMMOJIHATHECSA HA YCHIIME, paBHOC YCHOBHOﬁ nonepequﬁ CHJICE B OCHOBHOM CXAaTOM
3JIEMEHTe, orpenesemMoii mo gopmyse (18).

Pacuer pacniopok, npeqHa3HAYEHHBIX [JI YMEHBIIEHUS PAacue€THOW [JIMHBI BETBEM KOJOHH B
IIJIOCKOCTH, IEPIEHANKYIIIPHOMN MJIOCKOCTH NMONEPEYHBIX paM, PYU HAIWYUU HAarpy30K OT MOCTOBBIX WJIU
MIOJIBECHBIX KPAHOB, CJIEAYET BBIIIOJIHATH Ha YCIOBHYIO MONEPEUHYIO CHITy, ONpeleNsieMyto o Gopmyie

(18), rne 3HaueHue N clenyeT MPUHUMATh PaBHBIM CyMME IPOJOJIBHBIX CHJI B JIBYX BETBSIX KOJIOHH,
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COCIMHEHHBIX PACIIOPKOM.

7.3 TpoBepka YCTOMYMBOCTM CTEHOK M MOSACHbLIX JINCTOB LEHTPanbHO-CXKaTbIX
31eMeHTOB CMNJIOLWHOrO CeYeHus

. . i
7.3.1 IIpu mpoBepKe yCTOMYMBOCTH CTEHOK B KAYECTBE PACUCTHOM BBICOTBI % ClIEyeT HPUHUMATh
(pucyHoOK 5):

4 a 4 a
N g‘ 1| 7 4‘?
= = = )
= Iy = =
=
) L
bc_.r b.;,r brf ‘l‘k’ bqr_l
( % —F = = — | |
! : Ky f,
ks k=
_é? Iy _Eb = | = .
| b |
| E— | E— . : i
be ber. be by bepa
e ol
=
) =
oy v
- Ly = | | . =

d.

Pucynok 5 - PacueTHbie pa3Mepbl CTEHOK, CBECOB MOJIOK, MOSICHBIX JIACTOB B MTPOKATHBIX,
COCTaBHBIX U THYTBIX MPOQUIIAX

IMOJIHYIO BBICOTY CTCHKH - B CBAPHBIX 3JICMCHTAX;

pacCTOAHUE MCKIY OMMKaMIIIMU K OCH DJIEMEHTA KpassMH IIOSACHBIX YT'OJIKOB - B JJIECMCHTax C
(pr/IKI_II/IOHHBIMI/I IIOACHBIMH COCIVMHCHUAMU,

paccTosiHEe MEX1y HayallaMi BHYTPEHHHX 3aKPYTJICHUN - B IPOKATHBIX MPODUIISX;
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paccTosTHUE MEXIY KpasMU BBIKPYXKEK - B THYTBIX MPOPUIIAX.

7.3.2 YCTOHYHNBOCTh CTEHOK LOECHTPAJIBbHO-CKATBIX JJIEMEHTOB CIUIOIIHOI'O CEYCHHUA CICAYCT

5 o = gy 18,0, (R 1B
cyuTarb 06eCHe‘-IeHHOI/I, €CJIn YCJIOBHaH I‘I/I6KOCTB CTCHKHU HEC HpeBbIHlaeT

3HAYEHUH MpeAeTbHON YCIIOBHOW THOKOCTH P , OIIPEIEISIEMBIX 110 (hopMyiaM TaOIHUIIBI 9.

Tabauma 9

Ceuenue

VcnoBHas THOKOCTE

QJICMCHTAa M

[IpenenbHas ycaoBHasi THOKOCTh CTCHKHU Py

HiF £2 130+ 0,150 (2

< ol 5 120 + 0.35% < 2.3 (21

— — <1 L2 (2t
- 51 10+02% <16 (26

208 10 (27

508 0,85+ 0,19% < 1,6 (28

085 ™ <4 (040 +0,07TR)|1+ 0,25 2~ b7 T e | (2

—

-

O6o3HaueHus1, MPUHATHIC B TabmuIe 9:

A yCJiOBHad THOKOCTh 9JICMCHTA, IpUHUMACMaA B PaCuUCTC Ha YCTOﬁqHBOCTB IpH OCHTPAJIbHOM CIKAaTHUH,

b
J - mupnna monku Tappa.

[Ipumeyanus

1B kopoOyaTroMm ceyeHHH 3HAa4YCHHE P CJIelyeT OMpenessaTh Ui IIIACTHHOK, PacHOJIOKEHHBIX MapaljiesIbH
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IJIOCKOCTH, B KOTOPOIl MPOBEPSAETCS YCTONYUBOCTD AJIEMEHTA B LIETIOM.

4 4 - =
2 B TaBpoBOM ceueHUU JOKHO cOOIromarhest ycinoBue 1~ by g ~2; npu AC08 wm A7 4B dopmyne (26

clenyeT IpUHUMATh COOTBETCTBEHHO A=0,8 wm M= 4.

33nak ":" B (opMylgax O3HAYAET, YTO 3HAUCHHE }\””‘B Cllydae €ro NIpPEBBIIICHHUs] TPH pacdere 1mo (Gpopmy
ciieyeT IpUHUMATh PaBHBIM YKa3aHHOMY B MPABOM 4acTH.

7.3.3 CreHKH HCHTPAJIbHO-CKATBIX 3JICMCHTOB CINNIOINIHOI'O CCUCHUA (KOHOHH, CTOCK, OIIOp H T.H.)
Ry 2 Fagg
npu 2,3, KaK MpaBmIIo, CIIEAYET YKPEIUIATh MMOMEPEYHBIMU PeOPaMH JKECTKOCTH C IIAroM ot 2,5

#
10 34 ; Ha KA TOM OTIIPABOUHOM >JIEMEHTE JOJKHO ObITH HE MEHee ABYX pelep.

B crutomHoCcTeHUAThIX  BETBSAX KOJOHH CKBO3HOTO CEUEHHS pedpa JKECTKOCTH JIOMYCKaeTCs
yCTaHABIMBATh TOJBKO B Y3JIaX KPEIJICHHUS] COCAMHUTEIbHBIX PEIIETOK (TUIaHOK).

B CTCHKEC, YerHHCHHOfI TOJIBKO IIOIICPCUYHBIMU pe6paMH, IUpUuHa HX BbICTyrIaIOH_[eﬁ qaCTu

k
&y JOTKHA GBITH JUTS TTAPHOTO CHMMETPHYHOTO pedpa He Menee (¥ /30+40) MM, 171 OXHOCTOPOHHETO

2b, IR B
pebpa - He MeHee (;gﬁff /20+50) MM; ToJTIMHA pebpa ** nomKkHa ObITh He MeHee TN P T

CTeHKH JIOMYCKaeTCsl YKPEIJIATh OJHOCTOPOHHUMH IIONEPEYHbIMH pedpaMu  KECTKOCTH U3
OJIMHOYHBIX YTOJKOB, TPUBAPEHHBIX K CTEHKE MepoM. MOMEHT MHEpIHH Takoro pedpa, BBIUUCISIEMbIH
OTHOCUTEIILHO OCH, COBNAJAIONICH C OirKaiiiiei Kk pedpy rpaHblO CTEHKH, JIOJDKEH OBITh HE MEHEE YeM
JUIS TApHOTO CUMMETPUYHOTO pedpa.

7.348B LHCHTPAJIbHO-CKAThIX 3JICMCHTAX JABYTABPOBOI'O CCUYCHUA C pacquHoﬁ BBICOTOM CTEHKHU

k
¢ B Coyuae YKpeIUIEHHS CTEHKH MpPOJONBHBIM PeOpPOM JKECTKOCTH, PACIIONOKEHHBIM MOCEPENHHE M
frf
Bty 5y
Iy af “w P
MMEIOLUM MOMEHT WHEPLUHMH CEYEHHUS npu 6, cienyer 3HauY€HUE , YCTaHOBJICHHOE B
7.3.2, yMHOXXUTb Ha KOOPPUIIUEHT

fri

i
g=1+04—" 1014
hyr b et | (30

[Tpu pacnonokeHuu pedpa ¢ OJHON CTOPOHBI CTEHKHM €ro0 MOMEHT MHEPIMH CIEAYyeT BBIYHMCISATH
OTHOCHUTEJIEHO OCH, COBIAIAIONIeH ¢ OnmKaiiieil rpaHblo CTEHKH.

#
B ciyuae BBIIONHEHHS MPOJONBLHOTO pebpa B BHe rodpa CTEHKH NPU BBIUUCICHHH ¢ cliepyer
VUUTHIBATh PA3BEPHYTYIO JUIMHY rodpa.

[TpononbHbIe pedpa )KECTKOCTH CIIEAYeT BKIIOYATh B paCUETHBIC CEYCHUS HIIEMEHTOB.
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MuHuMaNbHBIE pa3Mephl BBICTYMAOIIEH YaCTH MPOIOIBHBIX pedep KeCTKOCTH ClIeyeT MPHHUMATh
KaK JyIsl TIOTIepeYHBIX pedep coriacHo TpedoBaHusM 7.3.3.

. Py
7.35B cinyuasx korga (akTU4eCcKOe 3HAYEHHE YCIOBHOM TMOKOCTH CTEHKHU IIpEBbILIACT

IIpEACIIBHOE 3HAYCHUE P , BeIaHcIeHHoe 1o popmynam (23)-(29) tabmuisl 9, mpoBepKy YCTOHYUBOCTH
teMeHTa 1o Qopmyie (7) HOMycKaeTcs BBIIOJHATH C YY4ETOM PacdyeTHOM YMEHBLIEHHOH Iuiomanu

ceuyeHus A , ONIpeJIeTICHHOM cornacHo 7.3.6.

7.3.6Ilpu pacuere LEHTpPAJbHO- M BHEUEHTPEHHO-CKATBHIX CTEPXKHEH CIUIOIIHOIO CEYeHHs B

. Py = (A 18] |'RJ, fE
ciydasix, Korjaa (pakruyeckoe 3Hau€HHE YCIOBHON T'MOKOCTH CTEHKH MPEBBIIIACT
(pu 1eHTpaIbHOM C)KaTUU He Oosiee 4eM B 2 pas3a) 3HaUCHUE MPEeAesbHOM YCIOBHON T'MOKOCTH CTEHKU

Pary , IOJIy4eHHOe corjiacHo TpeboBanusaM 7.3.2, a takxe 9.4.2 u 9.4.3, B popmynax (7), a Takxke (109),
(111), (115), (116), (120) u (121) nonyckaercsi NpUHUMATh PACYETHYIO YMEHBILIEHHYIO IO b CEUCHUS

A psamen A

3HaveHue 44 CJeyeT BBIYHUCIATH 10 (hopMysiam:

AJI1 ABYTAaBpOBOT'O M IIBEJJICPHOI'O CeUCHHI

Ag =ﬂ_(;3gf _’Ega‘:'fw’ (31)
JUTSL KOpOOYaTOro CeUeHUsI:
IIPY LEHTPAJIBHOM CoKaTUU
Ay = ﬂ—E(Ezgf — kg, _2':’-23'3_,1“,1 —E:'d]l.tf; (32)
IIPY BHELEHTPEHHOM C)KaTUU
Ay =4A- E(Ezgf —hg iy, . (33)

B popmymnax (31)-(33) o603HaueHO:

k2 & .
¢ u “d - pacueTHas M yMeHbIIEHHAS BHICOTA CTEHKH, PACIIONOKEHHOI apalIebHO IIOCKOCTH, B
KOTOPOU MTPOBEPSIETCS YCTOMYUBOCTH;

b b
.1y “d - pacueTHas M yMeHbIIEHHAs IMPHHA MOSCA KOPOOUATOrO CEUEHHS, PACIIONOKEHHOTO
MEPIEHIUKYISIPHO IUIOCKOCTH, B KOTOPOU MPOBEPSIETCS YCTOMYUBOCTD.

A
3HadueHMe d B HCHTPAJIBHO-CKATBIX 2JICMCHTAX CJICAYCT BBIYUCIIATH 110 (l)OpMy.]'IaM:

AJIs1 ABYTaBpOBOT'O CCUCHUSA

By =[Py — oy P ~ Dy —12- G=15E:']a,|'E-"lRy (34)
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=

rje npu h> 3,5 cnexyeT mpuHUMATh * - 3,5;

JIA Kopo6an0ro CCUCHUA

By = [hpy — (g F gy — Dy, — 2,9 - 020 + 073 0] (B R, (35)

re npu Ao 2,3 ciuemyeT npuHUMATh M= 2,3;
JUTSI IIBEJVICPHOT'O CCUCHHUS

P AE TR

Ry =Lyl y (36)

H

3HadeHus * u }WB dopmynax (34)-(36) g UEHTPaIbHO-CXKATHIX DJIEMEHTOB CIIEIYET

#
IIPUHMMATh COTNIAcCHO TpeGoBaHuAM 7.3.2. IIpH BHIUMCIICHMH 3HAYEHHS ' % Jisl KOPOOYATOro CeYeHHs 110
By f, A P by fe A
dopmyne (35) Bmecro H, W, }WH WClelyeT NPMHMMATh COOTBETCTBEHHO 4, J Puf Ay

Ppy =lhelee) [ROFE *
1= G g %y , IpU 3TOM 3HAYEHHUE Mo 1 ClIeTyeT OMpeAeNsaTh cornacHo TpedoBanusam 7.3.10.
3HaueHue ha JUI BHELIEHTPEHHO-C)KAThIX 3JEMEHTOB JBYTaBPOBOIO M KOPOOYATOrOo CEUYEHHI

CIIEAYEeT BBIYUCIATH 10 (popmynam coorBeTcTBeHHO (34) 1 (35); mpu 5TOM B 3THX (QOpMyIliax 3HAYCHHS

ho=h, A
*n P clielyeT IpUHUMATh COrIacHO TpeboBaHUsIM 9.4.2.

7.3.7llpu mpoBepKe YCTOHYMBOCTH MOSCHBIX JIMCTOB B KadyeCTBE pAcCUYeTHOW IIMPHHBI CBeca

]
& CleayeT NpUHMMATh PACCTOSHUE:
OT I'PaHU CTEHKH JI0 Kpasi MOSICHOTO JIUCTA (IIOJIKH) - B CBAPHBIX AJIEMEHTAX;

OT OCH KpaifHero Ooisita B IOsiceé /10 Kpasl MOSCHOTO JIUCTA - B AJIEMEHTaX C (PPUKIMOHHBIMU
MOSICHBIMU COEUHEHMSIMY;

OT Hayaya BHYTPEHHET0 3aKpyIJIeHUs 0 Kpas MOJKHU - B IPOKATHBIX MPOPHIISX;
OT Kpast BBIKPY>KKH JI0 Kpast ITOJIKU - B THYTBIX MPOQUISIX (CM. pUCYHOK 5).

7.3.8 YCTOHYMBOCTh MOSACHBIX JIMCTOB M TIOJOK IIEHTPAJIBHO-CKATBIX 3JIEMEHTOB CIUIOLUIHOTO
CeUeHHUsl CJIeAyeT CuMuTaTh O0OeCcleYyeHHOW, €clIM YCJIOBHasg TMOKOCTh cBeca Tosca (ITOJIKH)

ij‘=|:bgj'fﬁfj R},J’IE o o o
HE TMPEBBIIIAET 3HAUYCHHUH MpeeIbHOM YCIOBHOM r'MOKOCTH cBeca mosica (TIOJIKH)
}”“f , onpezienseMbIx 1o ¢popmynam Tabiuibl 10, B KOTOPBIX IPU 3HAYEHUSIX A<0,8 wm M7 4 cienyer
IIPUHUMATH COOTBETCTBEHHO A=0,8 mm * =4,
7.3.9 B 1ieHTpanbHO-CKATHIX JIEMEHTAaX KOPOOYaTOro CEUeHHUs MPENeNbHYIO YCIOBHYIO THOKOCTh

IIOACHOIro JucCTa }\Hf’l CJICAYyCT MNPUHHUMAThL 110 TaGJII/H_[e 9 xak JJIs1 CTCHOK K0p06anOFO CCUCHUA:

jﬂf,l = (Ei'gf,l.l'lf,f) ||R}, P B .
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7.3.10 Beicota oTru0a mosku (CTEHKH) “ef (cMm. pucyHok 5) pomxHa ObITh He MeHee 0,3 bef B

&
3JIEMEHTaX, He YCUICHHBIX miankamu, u 0,2° % - B oleMeHTaX, yCHJIEeHHBIX TIaHKaMu (cM. a6y 10);
Letyr |'E?.JIJ B

IIPU ATOM TOJIIIMHA pedpa 10JKHA OBITh HE MEHEe .

7.3.11. Ilpn Ha3HAYEHUU CEUEHHH LIEHTPAIBbHO-CKATHIX AJIEMEHTOB IO MpeAeNbHOW TMOKOCcTH (B
COOTBETCTBHUH ¢ TpeOoBaHUsIMU pazjena 10.4) 3HaUeHUS IPEICTbHBIX YCIOBHBIX THOKOCTEH CTEHKH Py u

P (hyr 1)

H0SICOB =7, OIlpelleNIIeMbIX COOTBETCTBEHHO 10 TabimumaMm 9 u 10, nomyckaercs yBeIU4HMBaTh

lpAR, | N
YMHOXXCHHEM Ha KO3 HUITHCHT Y , HO He OoJiee yem Ha 1,25.

Tabmmma 10
Ceuyenue [IpenenbHas ycnoBHasi THOKOCTh cBeca (0Truda) Mok
}\”f pu rudkoctu sreMenTta 0,8 Lhs 4

I 0,36 + 010X (
[ [ 0,43 +0,08% (‘
| 040+ 0,07 (
i 0.85+0.19% (‘

|

I

O6o3Havyenue, npunsToe B Tabmwuie 10:

. YyCJIOBHaAd r'HOKOCTh OJICMCHTA, IpUHUMacEMad B paCcucTe Ha YCTOfIqHBOCTB IMpU HECHTPAJTIBbHOM CXKATHH.

[Ipumeuanue - /{nst cBecoB (OTTHOOB) MOJIOK (CM. PUCYHOK 5) MIpenenbHble 3HaYeHHs] YCIOBHOM T'MOKOCTH
BbIurcieHHble o Gopmynam (37) u (38), cienyetr ymHOXkaTh Ha koddduuuent 1,5, a mo popmyne (39) - na 1,6.

8 PacueT 3aneMeHTOB CTanbHbIX KOHCTPYKLUIA Npu usrnde
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8.1 O6wme nonoxeHus pacyeTta
B 3aBucuMOCTH OT Ha3HA4YEeHUsT M YCIOBHH AKCIUTyaTallMM KOHCTPYKIMHA pacdyeT H3rubaeMbIxX
2JIeMEHTOB (0aJIOK) cJelyeT BBIMOJHATH O€3 ydeTa WM C YYeTOM IUIACTHYECKUX neopmanuii B
COOTBETCTBUH C MOJIpa3/ICIICHUEM 3JIEMEHTOB Ha TPH Kjacca corjiacHo 4.2.7.
banku 1-ro xmacca CICAYCT MPUMCHATH IAJId BCCX BUJAOB HAI'Py30K M PACCUHUTLIBATH B IpCIciiax
yrnpyrux jaedopmariuii; 0aiku 2-ro M 3-ro KJIACCOB CIIEAYET MPUMEHSTH Ul CTaTUYECKUX HArpy30K W

PacCYUTHIBATH C YIETOM Pa3BUTHS IUIACTUYECKUX JePOopMaLnii.

banku kpaHOBBIX MyTei moA Kpansl rpymn peskuMoB padoTel 1K-8K mo 'OCT 25546 npu pacuere
Ha NPOYHOCTb CJIEyeT OTHOCUTh K 1-My Kiaccy.

bucraneHble Oallku CJICAYCT OTHOCUTH KO 2'My KJIaCCy U paCCUUTBIBATH C YYCTOM OI'PaHHUYCHHBIX
IIaCTHYCCKUX I[G(i)OpMaIII/If/'I B CTCHKC, 3HAYCHHA KOTOPLIX CJICAYCT OHNPCACIATL NpU OOCTHXCHUH

R .
PAcUETHOrO CONPOTHBIICHHS ~ # B I0SICAX, BHINOJIHEHHBIX U3 GOJee IPOYHOIL CTAIN.

8.2 Pac4eT Ha NPOYHOCTb U3rMbaeMbIX 3NIEMEHTOB CMJIOWHOro Ce4YeHunsA
8.2.1 Pacuer Ha mpoYHOCTH OaNOK 1-T0 Kiacca clieyeT BhIMOIHATH M0 GopMyiam:

npu JIEICTBUM MOMEHTA B OJJHOM M3 IJIaBHBIX IIJIOCKOCTEN

L <1
WH,I‘[’L‘iI‘L R.}I 'T-: . (41)
MIpY JICHCTBUU B CEUCHUU MTONIEPEYHOMN CUJITBI
&5
ff,w R.S Fe ; (42)

IpU JeHCTBUM MOMEHTOB B JIBYX I'NIaBHBIX IIJIOCKOCTSX (M HAJIMYMM OMMOMEHTA)

M M, Buw

A + r+ 21

me_}ch _fynRch _mech ) (43)

re *u ¥ - pacCTOAHMS OT IJIABHBIX OCeil 10 PACCMATPHBAEMON TOUKH CCUCHHMS;
IpY OJTHOBPEMEHHOM JECWCTBUM B CTEHKE OAJIKM MOMEHTA U TIONEPEYHOM CUITBI

UB?JE—UG +u:rJ,+3:r§JJ 1
¥a T .I"f'?.’]r' 21
}' .1}' S , (44)

g, =My, .
rIe - HOpPMaJIbHOE HAIpPsHKCHHE B CPEIMHHOM TUIOCKOCTU CTEHKHU, MapasieIbHOe
MPOIOIBLHON OCH OaNKu;

o . a
Y - To 3Ke, NEPIEHIMKYIAPHOE MPOIOILHON OCH Oalnku, B TOM 4HCIE ¢ | ompenenseMoe Mo
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bopmyie (47);
Ty T @8I, KacaTelbHOE HAIIPSKEHUE B CTEHKE.

Oy o Ty T
Hanpsixenus u , IpuHUMaeMble B Gpopmyie (44) co CBOMMU 3HaKaMu, a TaKkkKe cienyer
OTIPEICTISATH B OJTHOM U TOW e TOUYKE CTCHKH OaJKH.

B Gankax, paccuntbiBaeMbiX 1o Gopmyine (43), 3HAUCHHUS HANPSOKEHUN B CTEHKE OalKd JIOJDKHBI
OBITH MPOBEPEHBI 110 hopmyIie (44) B IBYX TIIaBHBIX TUIOCKOCTSAX U3THOa.

[Ipu ocnaGieHNM CTEHKH OTBEPCTUSMH JIJIs1 OOJITOB JIEBYIO YacTh (popmyiibl (42), a Tak)Ke 3HAYCHHE

"9y dbopmyne (44) cienyer yMHOKATh Ha KO3GduueHT ¥ , onpenenseMslil mo Gopmyiie
o:=sf(s—.:£), (45)
rjie © - mar OTBEPCTHI B OHOM DSy,

2 - IpaMeTp OTBEpCTHL.
8.2.2 Pacyer Ha MPOYHOCTH CTEHKU OaJIKW, HE YKpPEIUIEHHOW peOpaMu >KECTKOCTH, NMPHU JACUCTBUH

o
MECTHOTO HAIpsKEHHs ~ ¢ B MecTaX IIPUJIOKEHHS HATrPy3KH K BEpPXHEMY MOSCY, a TaKKe B OMOPHBIX
CEUCHMSIX OAJKH CIeIyeT BBITOIHATH 110 (popmyre

= IOC ﬁ 1
Byre (46)

e e =F"f':-'3g‘f'w:'_ (47)

ra

3nech ¥ - pacueTHOe 3HAUEHME HATPY3KH (CHIIBI);

{
¢ - yclIOBHAs JUIMHA pacIpeieNieHus] HArpy3KH, OonpeienseMas o popMyiam:
JUIS CJTy4aeB 110 pUCYHKY 6, a 1 O

Lor =E:n+2§z; (48)

UL CIlydast TI0 PUCYHKY 6, B
=3
feyf W fl f ! £y 1 (49)

e #- pasmep, paBHBIA CyMMe TOJIIIMHEI BEPXHEro Mosica OANKHM M KaTeTa IMOSCHOTO IIBa, eCIH
HIOKHSS Oanka cBapHasi (CM. pUCYHOK 6, a), IMOO pacCTOSHUIO OT Hapy>KHOM I'paHU IMOJIKK J0 Hayania
BHYTPEHHET0 3aKPYTJICHUs CTEHKH, €CJIM HIDKHSSA Oanka mpokaTHast (CM. pUCYHOK 6, 0);

¥ - koo duImenT, TpHHIMaeMbIi paBHBIM: 3,25 - IS CBAPHBIX H IIPOKATHBIX GAIIOK;

4,5 - st 6aoK ¢ PPUKITMOHHBIMY MMOSCHBIMU COCTMHEHUSIMU,
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z
L. CcymMma COOCTBEHHBLIX MOMEHTOB HHCPLOUHN I10sCa Oamku u KpaHOBOT'O pciibCa WJIN MOMCHT
HHCPpLIUHU CCUCHUA, COCTOALICIO U3 1MosdCa MW peiibCa B ClIydaC IMPUBAPKHU pPECIbCa I[BAMH,

O6CCHC‘H/IBaIOH_[I/IMI/I COBMCCTHYIO pa60Ty mosAca u peiibca.

a) F S}F F B)

=

F
—_ — =
by

|'1|.-

H—

L] 1

a - cBapHasi; O - mpoKaTHas; B - CBapHasi WJIM IIPOKaTHAas IIPU Harpy3Ke oT Kojeca KpaHa

Pucynox 6 - Cxembl pactipe/iefieHUust COCPEIOTOUCHHONM Harpy3Ku Ha CTEHKY OaJIKu

8.2.3 Pacuer Ha MpOYHOCTH pa3pe3HbIX 0aOK 2-TO M 3-TO KIJIACCOB JIBYTaBPOBOT'O U KOPOOYATOTO

o n 2
CEYCHMH (PUCYHOK 7) M3 CTaJIM C HOPMAaTUBHBIM compoTuBiieHneM " ~ 440 H/MMm mnpu coOimoaeHun

TpeboBanuit 8.4.6, 8.5.8, 8.5.9 n 8.5.18 u npu KacareabHBIX HANPSKEHUSIX
OIIOPHBIX CEYEHUH) CiIeyeT BBIOIHATH 10 (hopmyam:

. I, >
npy U3rude B IUIOCKOCTH HanboubIeH sxectkoctu (*F © °F)
M
z <1
€ xls Wm Jin R Yo

=y (245) S 00K,

7
npu HU3ruoe B JABYX INTaBHBIX IIJIIOCKOCTAX W HAIPSIKCHUAX 4

My + My <1

CxISWm,rranl}ch Cy W:}In,nﬁnRLch

* qDOpMy.TIEl COOTBCTCTBYCT OpPUTUHAITY. - HpI/IMC‘-IaHI/IC M3TOTOBUTENS Oa3bl JaHHBbIX.

A M
3nece ¥, T - abCOIIOTHBIE 3HAYEHUS U3THOAOIIX MOMEHTOB;

s o
¥, 7} - koo dunmentsl, npuHUMaeMblie cornacHo tadmmie E.1;

]

- K03 GUIIUEHT, TPUHUMAEMBIN PaBHBIM:
. L0558, § =1

pn O9Rs <75 SO.9R

7, =0, /A, <09R

 (kpome

(50)

(51)*
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g=1- D,zg 25 ;_x
+
“r Ty s] (52)

e =As
rne S Ay OTHOIICHHWE IUIONIAJM CCYCHHUs Iosica K IUIOMAAM CCYCHMS CTEeHKH (s

A
HECHMMETPHYHOTO CEUEHHs ~ ¥ - IIOMA/b MEHBIIETO M0sCa; /IS KOPOOYATOro CeueH s Ay CyMMapHas
IJIOIAIb CEYCHUH JIBYX CTCHOK).

6) .,
: 4
| | ! | -~
M, lQI
7 lio
L — r— N ==
g
4, e P
2 | 2
' ~
| A,

. y
Pucynoxk 7 - Cxembl 1ByTaBpoBOro (a) 1 KopoOuaToro (0) ceueHuit 0amok ¢ ASUCTBYIOIIMMHU Ha HUX
YCUIIUSIMU

[Tpu pacuere ceuenust B 30He yncToro u3ruda B popmynax (50) u (51) cnenyer npuHUMAaThH F=1u
BMECTO KO3(h(PpHUIIEHTOB “xu “¥ cooTBETCTBEHHO
Com =051+ e,). Cym =D,5(1+.:J,}. (53)

M, = M, =
Pacuer Ha nmpoyHOCTH B ONTOPHOM ceueHuu Oajok (mpu Ou "% 0) cnexyer BBIOJIHATH 110
bopmynam:

i <1

J‘g'l—ufa.sz})-: : (54)
Q—J‘gl

Eﬂfﬂm

(55)

[Tpu ocnabneHun CTEHKH OTBEPCTHSIMH i OONTOB JieByto dacTh (opmyn (54) u (55) cmemyer
YMHOaTh Ha K03 uuueHt =, onpenensemslii mo popmyie (45).

CHGJ’IBI-O YCTaHOBJICHUA pPasMEPOB MHUHHMAJIBHBIX CEUEHUM COCTaBHBIX OaJlIOK 3HAaYeHUs

£, C .

kod(durmenToB ~*u F momyckaeTcss MpUHUMATh MEHBIIIE 3HAYCHUMN, TPUBEACHHBIX B Tabnwuie E.1, HO
He MmeHee 1,0. Meroauka moadopa MUHUMAIBHBIX CEUEHHMH M3THOAeMbIX 3JEMEHTOB MpPHUBEICHA B
NPpUIIOKEHUH M.



8.2.4 Pacuer Ha MPOYHOCTH pa3pe3HbIX OATOK MEPEMEHHOIro cedeHusi coriacHo 8.2.3 ¢ ydyeTroMm
IUIACTUYECKUX JedOpMaIMii JIOMyCKAeTCsl BBIMOJHATH TOJBKO B OJHOM CEUEHMHM C Haubolee

He6HaI‘OHpI/ISITHBIM COUYCTaHUEM YCI/IJII/II?I MI/I Q, B OCTaJbHBIX CEUCHMSIX OaaKu pacucTt CIcaycT

c c
BBITIONHSATH NP 3HAYCHUSX KodhduimeHToB ~*u ¥ MeHbIux, 4yem B Tabnuie E.1 npunoxenus E, nim
coriacHo 8.2.1.

8.2.5 Pacuer Ha MpPOYHOCTH HEPA3PE3HBIX M 3aAlIEMJICHHBIX OalOK MOCTOSHHOTO JBYTaBPOBOTO U
KOpPOOYaTOTO CEUEHUH C IBYMSI OCSIMH CHUMMETPHH, U3TU0AEMBIX B INIOCKOCTH HAMOOJbINEH KECTKOCTH,
CO CME@XHBIMHU MPOJIETaMHU, OTINYAOIIUMHUCS He Oosee ueM Ha 20%, npu cobitoieHun TpedoBanuii 8.4.6,
8.5.8, 8.59 u 8.5.18 cnexyer BemonHATH Mo (opmyrne (50) kak cedeHwid 2-TO Kiacca C y4eTOM
YaCTUYHOTO MepepacipeieieHs] ONOPHBIX U MPOJETHBIX MOMEHTOB.

B sTtom CJIydac paC4€THOC 3HAYCHNEC MOMCHTA CJICAYCT OIPCACIIATD 110 Q)opMyne

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

M . . .
rac MAX - HanOONBIINN I/I3FI/I6aIOH_II/II/I MOMCHT B IPOJICTC HJIM Ha OIIOPEC, OIPCACIIACMbIN U3

pacuera Hepa3pe3HOoW OaJIKU B MPEAIOI0KEHUN YIIPYTroil paboThI CTau;

M . . .
- YCIOBHBIM M3ru0aoNMii MOMEHT, paBHbIH:
a) B Hepa3pe3HbIX OaJIKax C MApHUPHO ONEPThIMU KOHIIaMH OO0JIbIIEMY U3 3HAUEHUI:

M%f- = max —Ml
ME_!}" =|:|,5M2, (58)

rae cuMBoul M&X o3Hayaer, 4TO cleAyeT HAaMTH MaKCUMYyM BCETO CIIEAYIONIEro 32 HUM BhIPaXKEHMUS,

My U3ruOaromui MOMEHT B KpallHeM TmposieTe, BBIYMCICHHBIH Kak B CBOOOJHO ONepTOn
OJTHOTIPOJIETHOM OalIKe;

& - paccTOsIHUE OT CEYCHHUsI, B KOTOPOM J€HCTBYET MOMEHT My , 10 KpaliHEe! OIopBHl;

{. umna KpalHEero npoJseTa;

M3 vaxcumans st M3rubaromuii MOMEHT B MPOMEXKYTOYHOM IMPOJIETE, BBIYMCIEHHBIH KakK B
IIAPHUPHO OTNEPTOI OJHONPOJIETHOI Oalke;

A ﬂf = D,ﬁM 3 A 3
6) B OJJHOIIPOJIETHBIX U HEPA3PEC3HBIX Oaykax ¢ 3alICMJICHHBIMHU KOHIIaMHU , TJE -

HaMOOJBIINN U3 MOMCHTOB, BBIYHMCJIICHHBIX KaK B Oankax ¢ IIapHUpaMH Ha OIIopax;

M
B) B GalKe C OJHMM 3alEMICHHBIM H APYrHM CBOOOIHO ONMEPTHIM KOHIIOM 3HAYeHHe & cieayer
omnpeaensats no hopmyne (57).

T . M M
3Havenne * B GopMmyie (52) cienyeT BBIYUCISATh B CEUCHHUH, TJI€ IEUCTBYET ~ M ; ecp = & -
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MOMEHT B IIPOJIETE, CIEIyET MPOBEPUTH OMIOPHOE CEUEHUE OANKH.

8.2.6 Pacuer Ha mpOYHOCTH HEpa3pe3HBIX U 3alEMJICHHBIX OalloK, yaoBIETBOpsIomux §.2.5, B
cillyyae M3ruba B JIByX IJIaBHBIX IUIOCKOCTSIX CIIEAYEeT BBINOJNHATH 1o Qopmyne (51) ¢ yuerom
nepepacnpeiesieH|sl OMOPHBIX M TPOJETHBIX MOMEHTOB B JIBYX TIJIABHBIX IUIOCKOCTSX COTJIACHO
yKkazaHusiMm 8.2.5.

8.2.7Pacyer Ha TMPOYHOCTH HEPa3pe3HBIX M 3AIEMJICHHBIX OalOK, YIOBJIETBOPSIOIINX
TpeboBanusm 8.2.5, 8.4.6, 8.5.8, 8.5.9 u 8.5.18, nomyckaercs BeIOTHATH 10 Gopmyre (50) kak ceyeHui
3-To KJacca € y4eToM IepepaclpeneieHUs] H3THOANMX MOMEHTOB U 00pa3OBaHUS YCIOBHBIX

o T
IIACTHYECCKUX HIAPHUPOB, a TAKKC BJIMAHUA KaCaTCIIbHBIX HAIIPSXKCHUUN *B COOTBETCTBHU C 8.2.3 B
CCUCHUAX C MAKCUMAJIbHBIM I/ISI‘I/I6aIOIJ_II/IM MOMCHTOM.

8.2.8 Pacuer Ha MpOYHOCTh OMCTAJBHBIX pa3pe3HBIX 0AJOK JABYTAaBPOBOTO M KOPOOYATOTO CEUCHHI
C IBYMSI OCSIMH CUMMETPUU Tpu coOnrofeHuu TtpeOoBanuil 8.4.4, 8.5.9 u 8.5.17 u npu KacaTenbHBIX

ry SO9R; 7y 05

R .
HaIIPAXKCHUAX ‘S(KPOMG OIIOPHBIX Ce‘leHI/II/I) CJICAYCT BBIIIOJHATL KaK pacycT

CeueHHid 2-T0 Ki1acca 1mo popmynam:

IIpU U3rude B OJHOM IJIABHOM IJIOCKOCTH

M, (1
Cnﬁer Rﬁywﬁ"’c B . (59)
npy U3rude B IBYX INIABHBIX IIOCKOCTSIX
Mx + M.}' <1
Cnﬁerﬂyw% C_}Irwynﬂyf?c ) (60)
B popmynax (59) u (60) o603HaueHO:
Cpp = (afr+0,25—0,0833fr2}f(a-f +0,167) (61)
e Cr.'j' =qu'.|ll.l‘qw’ ¥ =R‘},IJ'IR‘},W;
5. KO3 UIIMEHT, MPUHUMAEMbIN paBHBIM:
npu Ty SUDK; 8, = 1:
pu 058, <r, <098,
4
0,2 Ty
g, =1-
o pr + 0,250 Ry | (62)

i o
M - xo3ppunment, nmpunumaemslii paBHsIM 1,15 - s aByraBpoBoro cedenus u 1,05/7 - s
KOpoOUYaTOro CEUCHHS.
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Pacuer OucTanbHBIX 0aJIOK TIPHU HATMYUU 30HBI YUCTOTO M3TH0A M B OMOPHOM CEUYCHHH, a TAKXKE C
Y4eTOM OCJTa0JICHHS CEUCHUS CIICAYET BBITOIHATH COTJIacHO 8.2.3 U nmpuiiokeHuo M.

8.3 PacueTt Ha npo4YHOCTb 6anokK KpaHOBbLIX NYTEN CMNIIOWHOro ceYyeHus

8.3.1 Pacyer Ha MpPOYHOCTH OAJIOK KPAHOBBIX MYyTEH CJIEYET BBIMOJIHATH COTIACHO TPEOOBAHHSIM
8.2.1 Ha feiicTBUE BEPTUKAIIBHBIX U TOPU3OHTAIBHBIX HArpy3o0K, onpeaensemeix cornacHo CIT 20.13330.

8.3.2Pacyuer Ha mMPOYHOCTH CTEHOK OalOK KpAHOBBIX IyTeH (32 MCKIIOYEHHEM OalokK,
paccUMTHIBAEMbIX Ha YCTAJIOCTh, JJII KPAaHOB TPYII peXUMOB paboThl 7K B 1exax MeTaulyprudecKux
npousBoicTB U 8K) cremyeT BBIMOMHATE 10 (opMmylie (44), B KOTOPOH MpHU pacdeTe CEYCHUN Ha Omopax
Hepazpe3HbIx 0anok BMecto kodddunuenta 0,87 cienyer npuaumath koddpdumuent 0,77.

8.3.3 Ilpu pacyere Ha MPOYHOCTH CTEHOK 0aJOK KPAHOBBIX MYTEW U3 CTATH C MPEACIOM TEKy4eCTH

2
He Oonmee 440 H/mm  nmns kpaHoB Tpymm pexumoB pabotel 7K (B mexax MeTauryprudyecKux
pou3BoJIcTB) ¥ 8K AOKHBI ObITh BBHITIOIHEHBI YCIOBUS:

g 2 2 2
R_U‘(gx +U.!'oc,x:' ~lo, +':rioc,x:":rioc,L}I +':rfoc,_}l +3(T;n;u +T£'oc,z}l:' &1
J

, (63)

(ox + 0o,y )/ &y L1 (64)
(Ogoc,y TOpI IRy £ 1; (65)
(T * Tloe,p * T, T Rs ST (66)

rae . Kod(p¢uumeHT, npuHuMaemblii paBHbIM 0,87 nns pacuerta paspes3Hbix Oanmok u 0,77 g
pacuera ceueHHil Ha oropax Hepa3pe3HbIX 0allok;

“x = Mme; Toc,x = 01230 oo y - Ylocy T TrYr1 ’f(ﬂq}":‘; e = EMEHII;

TJ'}, =Q.l'llif,.32:|’ Tfo-:,).}' =D=3':rfocx;u; Tf,).:}l =|:|,25Cfﬁ,. (67)
B dbopmynax (67) o603HaueHO:

My & - coorsercraento M3ruOaroNMii MOMEHT M TIOTIepeYHas CWiia B CEUCHHH Oallkh OT
pacueTHOM Harpy3kH, onpezaenseMoil cornacHo CII 20.13330;

- KOA(p(UIIMEHT Ha/IeKHOCTU MO Harpy3Ke JUIsl KPaHOBBIX HArpy30K, MPUHUMAEMBbII COIJIacCHO
CII120.13330;

s 1. KOd(UIIEHT yBeTHUEHHS COCPENOTOUCHHOM BEPTHKAIBHON HArPY3KH OT OJHOTO Koleca

KpaHa, npuHuMaeMslii cornacHo CIT 20.13330;

F . .
" - MOJIHOE HOPMATUBHOE 3HAYEHUE COCPEIOTOUCHHON BEPTUKAIBHON HArpy3KU OT OJJHOTO KoJieca
KpaHa;
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{
¢ - yciioBHAs JUIMHA, Ompe/elseMas COrIacHO TpeGoBaHmsM 8.2.2;

f - MeCTHBIN KPYTSIIMHA MOMEHT, OTIPEIeIeMbIii 10 GopMmyIie
M, =Tfo1FnE+D=?5Qf;3r (68)
rme £ 0.22 (3mech L LIMPHUHA TOJIOIIBBI PENIbCa);

Cr . pacdyeTHas TOPU3OHTAIbHASA HArPy3Ka, HAIPABICHHAs MONEPEK KPaHOBOI'O IIyTH, BbI3bIBAEMasi
[IEPEKOCaMU MOCTOBBIX KPaHOB M HENapajlIeIbHOCTBIO KPAHOBBIX IyTeH M npuHuUMaemas corsnacHo CII
20.13330;

By BbICOTA KPAHOBOI'O PCIIbCA,

Ip =l +bet7 /3 5
CyMMa COOCTBCHHBIX MOMCHTOB MHECPLUHU TP KPYUCHUHU PECJIbCAa U 1104ACa,

be &
rae ¥ u °F - COOTBETCTBEHHO IIMPHHA U TOJIIMHA BEPXHETO MO0sica OATKH.
Bce nanpspkenus B hopmynax (63)-(67) cienyetr npuHUMATh CO 3HAKOM "Tutroc'.

8.3.4 Pacuer Ha MNPOYHOCTh TIOJBECHBIX OalOK KpPAaHOBBIX MyTeH (MOHOPENHCOB) CIEIyeT
BBITIOJTHATE C YY€TOM MECTHBIX HOPMAJbHBIX HANPSHKCHHWN OT JIaBJICHHS KoJieca KpaHa, HAlPaBICHHBIX
BJIOJIb U TIOTIEPEK OCH OaNKH.

8.3.5 Pacuer Ha mpoYHOCTH OUCTANBHBIX OAJIOK KPAHOBBIX IyTEH JIBYTaBPOBOTO CEUEHHUS C ABYMS

= €
OCSMHU CHUMMETPUU JJIsI KpaHOB Ipymni pexumoB pabotel 1K-5K mpu r =Ry By < 1,5 nomyckaercs

BBINIOJHATH 0 (opmyiie (60), B KOTOpOii:

Y - u3rubaroniii MOMEHT B TOPU3OHTAIBHON IJIOCKOCTH, MOJHOCTHIO MEepelaloluiics Ha
BEPXHUH TOSIC OATKH;

Wm = Wmf B
- MOMCHT COIIPOTUBJICHUA CCUCHUS BCPXHET'O I1OsICA OTHOCUTCIIBHO OCH y

¢ .
Y - koa(punmeHT, npuHuMaemMbii paBHbIM 1,15.

PacueT Ha IPOYHOCTH CTEHOK OMCTANBHBIX 0aJOK KPAHOBBIX MYTEH CIEMyeT BHIMOIHATH COTJIACHO
TpeGoBaHusM 8.3.2.

8.4 PacyeT Ha o6L1y0 yCTOWYMBOCTb U3rMbaemMbIX 3N1IeMEHTOB CMNIIOLWHOro Ce4YeHuUs

8.4.1 Pacuer Ha yCTOWYMBOCTH JBYTaBPOBBIX OaJOK 1-TO Kiacca, a Takke OMCTaIbHBIX OAJOK 2-TO
KJIacca, yIOBIETBOPsoNUX TpeboBanusam 8.2.1 u 8.2.8, cienyeT BBIMOIHATH 10 (hopMysiam:

npu HU3rude B IJIOCKOCTH CTCHKH, COBHaI[aIOIHeﬁ C IINTIOCKOCTBIO CUMMETPHUHN CCUCHUA
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MJ{

— i1
IpH U3rHOE B IBYX IVIaBHBIX INIOCKOCTSX (M HAJMYUM CEKTOPHAIBHBIX HAPSKCHUH)
M
My My 5
h WT:xR}l e Wy Ry Yo Wa R}, Fe (70)

B dopmymnax (69) u (70) o603HaUYECHO:

“b . KOX(QPHUIHUEHT yCTOWYMBOCTH MPH M3THOE, ompeenseMblil mo mpuioxennto XK s Gayok ¢

OIIOPHBIMU CCUYCHUAMU, 3aKPCILNICHHBIMHA OT OOKOBBIX CMGH.[CHPIIZ " IIOBOPOTA;

¥, - .
¥ - MOMEHT COHpOTI/IBJ'IeHI/ISI CCUCHHUA OTHOCUTCIBHO OCH x-a , BBIYMCJICHHBIM JJIA CXKaTOI'O
rmosica;

» - MOMEHT COIPOTHBIICHHS CEYEHHSI OTHOCHTEILHO OCH * * , COBIAAIONICH C IIOCKOCTBIO
n3ruoda;

@ - CeKTOPHAJIBLHBI MOMEHT COIPOTUBIICHHS CCUCHUSI.
s 6ucraneHbeix O6anmok B dopmynax (69) m (70), a Takke HpHU OIpeaesIeHUH Yh clenyer

K
¥ samensaTts Ha &

{
8.4.21Ipu ONpe/eNeHNH 3HAYCHHS ©P3a pacdeTHylo JUIMHY Oamku % crieyer mpHHEMATH
paccTosiHue MeXJIy TOYKaMU 3aKpelyieHHI C)KaToro mosica OT IONEpPEeYHbIX CMeHleHui (y3iaamu
IIPOIOJIBHBIX MIIM TIONEPEYHBIX CBA3EH, TOUKAMM KPEIUIEHHS JKECTKOTO HACTUJIa); IPU OTCYTCTBUU CBsI3ei

f%;f' =f f "'?gf =i1
(FI[G - MpOJIeT 6am<14), 3a PpaCyYCTHYO MJIMHY KOHCOJHU CJICAYCT IMPUHUMATh!: nmpu

OTCYTCTBHU 3aKPCIJICHUA CKATOI'O IOsACa Ha KOHIEC KOHCOJIU B FOpI/I?;OHTaJ'II)HOﬁ IIJIOCKOCTH (3)1605 L.
JJIMHa KOHCOJ'II/I) HJIM paCCTOAHUEC MECKAY TOUKAMH 3aKPCIUICHUA CKATOro I1osAca B FOpI/ISOHTaHBHOﬁ
IIJIOCKOCTH - IIPU 3aKPCIIJICHUH IOsAACAa Ha KOHIEC U TTO JJIMHEC KOHCOJIN.

8.4.3 Pacuer Ha yCcTOHYMBOCTH 0aJIOK KPAaHOBBIX IyTEH JBYTaBPOBOT'O CEUEHUS CIIETYET BBITOIHATD
LM . .
no ¢opmyne (70), B kotopoii: ¥ - u3ruOaromuii MOMEHT B TOPU3OHTAJIBHOM IJIOCKOCTH, MOJHOCTHIO
. . W, =W
nepeaaonuiics Ha BepXHuil mosic 6anku; ¥ - MOMEHT CONpOTHBIICHHS CEUEHHS BEPXHETO T10sca

OTHOCHUTCIIBHO OCH FoF .

8.4.4 YcroitunBocTh 0anok 1-ro kimacca, a Takke OUCTANBHBIX OAOK 2-TO Kilacca CIEIyeT CUUTaTh
o0ecIeueHHOI:

a) pHU Tepeavye Harpy3Ku Ha OaiKy yepe3 CIUIOMIHON KECTKUNW HACTHII (TUTHTHI KeIe300€TOHHBIE
U3 TSKENOro, JIETKOTO M SIYEHCTOr0 OeTOHA, IUIOCKMM M NMpOo(UIMPOBAHHBIA METAJUIMYECKHH HACTHIL,
BOJIHUCTAsl CTallb W T.II.), HETIPEPHIBHO OMHUPAIOIIMNCS HA CXKATBIA TMOSC OAJKH W C HUM CBSI3aHHBIN C
IMOMOIIBKO CBAapKH, 6OJ'ITOB, CaMOHape3arImux BUHTOB WU Jp; HNpHU 3TOM CHUJIBI TPCHUA YUYUTHLIBATL HC
CII/IyeT;,
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Py = 1B IR T E
0) Ipu 3HAYCHUAX YCIOBHOW THOKOCTH CKATOro Iosica Oasiku b (gf ) ) , He

MPEBBIIIAIOIINX €€ MPEACIbHBIX 3HAUCHUM }“15’, onpezaenseMbix mo Gopmynam Tabmaumel 11 s Ganok
CUMMETPUYHOIO JBYTaBPOBOTO CEYEHHS WM ACUMMETPHUYHOIO - ¢ 0oJjiee pa3BUTBHIM CHKATHIM IOSCOM,
paccuuThiBaeMbIX M0 Gopmyre (69) u UMEIMUX OTHOIICHHE HMIMPUHBI PACTSHYTOTO MOsiCa K IIUPHHE

cxkaroro 1osica He meHee 0,75.

Tabmnuua 11

MecTto npui10KeHUs Harpy3Ku

YcnopHas npeaciibHasd r'HOKOCTh CKATOro Iosca HpOKaTHOﬁ I

CBapHOH OayKu P

Harpys3Ku IIpd pacueTe Yy4dacCcTKa Oanku
MCKAY CBA3AMHA W IPHU YUCTOM n3rude

K BepxHemy nosicy 0,25+ 0,003257¢ + (0,76 - 0,025/ )b & (
K HmwxHemy nosicy 0,57 + 0,003284% + (0,92-0,025/) b4 (
HezaBucumMo OT ypoBHSA MpPHIOKEHUS 041+ 000325 £+ (0,73 -0,016&7 )b A (

O6o3Hauenus, npuHATHIEC B Tabmuie 11:

[Ipumeuanus

Tabmuusl 11 cnexyer npuHUMaTh bit =15,

& 151 £ COOTBCTCTBCHHO HIMPUHA U TOJIIIMHA CKATOI'0 11OACA;

A paccrosiHue (BbICOTA) MEXAY OCSIMHU MOSICHBIX JIUCTOB.

1 3nauenus P ONPENEIEHBl TIPU 15841056 y 155872 £35; g Ganok ¢ orHomennem #/% <15 B hopmy:

2 Jlnst 6anok ¢ ppUKIMOHHBIMU TIOSICHBIMU COEIMHEHUSIMH 3HAYCHUS P clenyeT yMHOXKaTh Ha 1,2.

. IR fa =
3 3HaueHUs Pub JIOTTYyCKAETCs TIOBBICUTh YMHOXXEHHUEM Ha KO3 PHUIIHEHT ¥ , TIe o =MW ve) )

8.4.5 IlpukperieHus K CKaToMy IMOSICY )KECTKOr0 HAaCTUJIA, TPOAOIbHBIX MM MOMEPEUHbIX CBS3EH,
KOTOpBIE JOJDKHBI OOECTIEeUUTh YCTOMYMBOCTH HM3THOAEMOTO JJIEMEHTa, CIEAYyeT pacCUYMTHIBATh Ha
(aKkTUYECKYI0 WJIM YCJIOBHYIO MOIMEpeuHylo cuiy. [Ipu 3TOM YCIOBHYIO MONEPEUHYIO CHILY CIEAyeT

ONPEAEIISATD:
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i@

IIPH 3aKpEIUICHUH OaJKu B OTIENBHBIX Toukax - 1o ¢opmyne (18), B koropoit * cuemyer

b *o= f%f i i
OIpEACISTh Uil ceyeHus Tuma ¥ (cM. Tabmuiy 7) mpu rMOKOCTH (roe *- paaumyc mHEpUUU
CCUEHHS CHKATOTO T0SICA B TOPU3OHTANBHOM TIOCKOCTH), @ ¥ - BRIYHCIATE 110 hopMyIIe

MN={Aer +025 A
I: f : -’qw:l I ’ (74)
A
rac f 158 Aw - IIomaau CCYCHUS COOTBETCTBCHHO CXKAaTOI'O I10sICa U CTCHKU,
= >
r =Ry f Ry 210,
Ry Ry,
A L PaCUYCTHBIC COIIPOTHUBIICHUSA CTAJIM COOTBECTCTBCHHO CXKATOI'O I10ACAa U CTCHKU,
IPH HENPEPHIBHOM 3aKPEIUIEHUH - 110 popMyIie
dfic T BQﬁc fi (75)

rac qﬁc - YCJIOBHas MOoNepeyHasa Cujia Ha CAMHULY JJIMHBI I1OsICa 6aJ'IKI/I;

&

Cfe . yCJIOBHasI IoIepeYHast Cuiia, onpeensemas mo hopmyte (18), B koropoit * 1, a W ciemyer

BBIUUCIIATH 110 opmyiie (74).

8.4.6 YcroitunBOCTh 0AOK C CEUEHUSIMU 2-TO U 3-TO KJIACCOB CIEAYEeT CUUTATh 00eCTIeYeHHOU MPU

BbIIOJIHEHNH TpeOoBanuit 8.4.4, a mubo 8.4.4, 60 npu YyCIOBUM YMHOXKEHHUS 3HAYCHUH }\”E’,
onpenensieMbIx 1Mo ¢popmynam Tabaunsl 11, Ha Kod3hdumeHT

§=1-06(c, ~Dic-1 (76)

rae “1%- KO3 PUIMEHT, onpeenseMblii Mo 60IbIIEMY 3HAaUEHUIO U3 (OPMYIL:
c1y = M, I{WmRch}HHH £1y = Be, 77)

. Ceyy Loy,
U U3MEHSIONMIICs B peaenax 1 .

M, .
3nech - U3TUOAIOIINI MOMEHT B CEUEHUH;

]

- KO3 PHUIMEHT, TpUHUMaeMbIi 1o Gopmyie (52);

c .
* - koo punmeHT, npuHuMaemblii cornnacHo Tabdmune E.1.

[Tpu 3TOM NOTTyCcKaeTcsi MPUHUMATh 3HAYEHUS YCIOBHOU NpeAebHON THOKOCTH Tosica Oaku:

5%
P _ Ha y4JacTKe JJIUHBI OalIKH, I/I€ YUUTHIBAIOTCS IIAaCTHUECKHE JedopMaIuy;

2 a=Mi o SR
P _ Ha yJacTKax JJIMHBI OAJKH C HANPSKCHUSMHU B CEUCHUSX Whmin = Sp e

VYyer miactuueckux aedopmanuii mpu pacuere 6alOK CO CKATHIM IMOSICOM, MEHEE Pa3BUTHIM, YeM
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pacTAHYTHIN, JOMYCKaeTCs JIUILb IPU BHIIOJTHEHUN TpeboBanwuii 8.4.4, a.
8.5 lpoBepka YCTOMYMBOCTU CTEHOK U MOSCHbIX JINCTOB U3rMbaemMbiX 351eMEHTOB
CNJOLWHOro cevyeHus

8.5.1 YcToiHumBOCTh CTEHOK OaJIoK 1-ro Kiacca clielyeT CUMTaTh 00CCTICUCHHON, €CITU BBIMTOTHEHBI
TpeboBanus 8.2.1, 8.3.1-8.3.3, 8.4.1-8.4.5 u ycnoBHasi THOKOCTh CTEHKH

hoy =(he eV IR IE
w = & w) Y (CM. pUCYHOK 5) HE IIPEBBIIIAECT 3HAUCHHI:

o)
3,5 - [IpU OTCYTCTBUU MCCTHOI'O HAIIPSIZKCHUSA foc B OaJKax ¢ ABYCTOPOHHUMMH ITOACHBIMHA HIBAMU;

3,2 - TO XK€, B Oajkax ¢ OIHOCTOPOHHHUMMU ITOACHBIMHA HIBAMU;

a
2,5 - Ipu HAIMYMU MECTHOTO HANPSKEHUs ~ [%¢ B GajIkax ¢ JBYCTOPOHHHMH IOSCHBIMH IIBAMH.

[Ipu 5TOM crexyeT ycTaHaBIMBATH IONEpEYHbIE (M OMOpHBIE) pedpa KECTKOCTH COTJIACHO
TpeboBanusm 8.5.9 nnm cornacuo 8.5.11 u 8.5.12.

8.5.2TlpoBepky ycToHYMBOCTH CTEHOK Oanok 1-ro kjacca cCieIyeT BBINOIHATH C YYETOM
HanOOJIBIIETO CKMUMAIOIIETO HANpsDKEHUsT 7 y pacdeTHOW TPaHUIBI CTEHKH, IPUHIMAEMOTO CO 3HAKOM
a
"mmoc", CpelHero KacaTeJlbHOTO HANpSOKEHHs ' M MECTHOTO HANpsDKEHHs ¢ B CTEHKe TOJ
COCPEOTOYEHHOM HArpy3KOu.

Hanpsokenus “ u 7 cinenyer BEIYUCIATH 1O (OpMyIIaM:

0 =My i1,. 78)

T= Q-‘r(iwkw} ’ (79)

rne M u . CpeHUE 3HAUeHHUS] COOTBETCTBEHHO M3rHOAIOIEro MOMEHTAa U MOMEPEYHOM CUIIbI B
Ipefenax OTCeKa; €ClM JUIMHAa OoTceka & (paccTosHME MEXIy OCSIMH IONEPEYHBIX pedep >KeCTKOCTH)

. h
OoJIblIIE €T0 PACUCTHOU BBICOTHI gf , TO 3HAUYCHUA M )41 QCJ’ICI{yCT BBIYUCIIATE KaK CPCAHUC JIA Ooinee

. ., A
HAIPpsPKCHHOTO Y4aCTKa ¢ AJIMHOU, PaBHOU gf , €CJIK B IIpCCiIaX OTCCKa MOMCHT HJIU IIONICPCUYHAas CUJIa
MCHAIOT 3HAK, TO UX CPEAHNUEC 3HAUCHUA CICAYCT BBIYHUCIATE HAa YHaCTKE OTCEKA C OJHUM 3HAKOM;

i
¢ - pacueTHas BHICOTA CTEHKHM, PHHIMAaeMas COIIacHO TpeGoBanusm 7.3.1;

h
W - TI0JTHAsI BBICOTA CTCHKHM.

) =)
MecTHoe HanpsHKeHUE toc (O toc,p ) B

ornpeaensTs cornacHo 8.2.2 u 8.3.3.

CTEHKE TIOJl COCPEIOTOYEHHON HArpy3kKoul cieayer

B orcekax Oanku, TAe COCpEAOTOUYEHHAsh Harpy3ka NpUIIOKEHA K PACTIHYTOMY TOSCY,

6 Ty T Tloe o T
OJIHOBPEMEHHO JOJKHBI OBITh YUTEHBI TOJIBKO 7 U ¥ win u’.
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8.5.3 YcToiuMBOCTh CTEHOK 0ajok l-ro kimacca CUMMETPHUYHOTO CEUEHHS, YKPEIUIEHHBIX TOJIBKO

=
IIONEPEYHBIMU peOpaMu JKECTKOCTH (PUCYHOK §), IPU HAJIMYUU MECTHOTO HAIPSHKEHUS ('j"o': 0) u pu
My L6 Ry o

YCHOBHOfI THOKOCTH CTEHKHU CJICAy€CT CYUTATh OGCCHCHCHHOﬁ, €CJIU BBIIIOJIHEHO YCIIOBUEC

‘J':'j"fgcr * Tioe "Il'jio-:,crj'z +(rf Tcrjz fy, 21

(80)

h,

T . ] ° e

a - IpU MPUIOKEHUH COCPEAOTOUEHHOM HAarpy3KH K CKaTOMY I0sCY; O - TO K€, K pacTSIHyTOMY
1osACy

Pucynok 8 - Cxema yyacTka 6ajky, yKpeIuIeHHOH MOoMepeyHbIMU pedpamMu KeCTKOCTH

B ¢popmyne (80) o6o3HaueHo:
o)
o, “loc | T ganpsokeHus, onpeenseMble CoraacHo TpeboBaHuaM 8.5.2;

a
¢ - KpUTUUYECKOE HAIPSHKEHHE, BIUKCIsieMoe TIo (hopmyrie

—
o ='5'ch} ;}\w’ (81)

rae “er - ko3 HUIIEHT, onpeesieMbIi cornacHo 8.5.4-8.5.6;

)
loe,c7 _ gpuTHUECKOE HATIPSHKEHHE, BHIYMCIISEMOE O (hopMyIie

_ 52
T lae cr _':'ICERy ! X

(82)
rae “lu “2 - koo pHIMeHTSI, OnpenenseMble COrIacHo 8.5.5;
Ter - kpUTHYECKOE HANPSHKEHHUE, BBIHCIEMOE 110 GopMyIIe:
_ 2
o = 10,301+ 0761 uo )R, 135 ©3)

371eCh H - orHOmEHNME GONIBIIE CTOPOHBI OTCEKA CTEHKU K MEHBIIIECH;

hg =(d it A E
a ~(dltn) Ry : & _ MeHbIIAst U3 CTOPOH OTCEKa CTCHKHU (;gﬁff wim @),
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8.5.4 [Ins Ganok mno 8.5.3 mpu T T koa(purmeHT “erp dopmyre (81) cienyer onpeaensTs mno

Tabuuue 12 B 3aBHCHMOCTH OT BUJA [OSCHBIX COSAMHEHNUIT 1 3HaUeHns KoddduienTa @ | BbIUUCIIeMOro
o dhopmyie

5 =0(bg Iyt fzwf’ &)

]

rae * - koo duuueHT, npuHUMaeMslii o Tabmume 13;

be &
I y L. COOTBCTCTBCHHO HIMPHWHA U TOJHIMHA CXXATOI'O IosCa 0aKu.

Tabmuna 12
[TosicHbie coenquHeHus 0anok R - —
0,8 1,0 2,0 4,0 6,0 10,0 230,0
Caapusble 30,0 31,5 33,3 34,6 34,8 35,1 35,5
OpUKINOHHBIE 35,2
Tabmuna 13
bankn YcnoBus paboThI C:KAaTOro Mosca f
KpanoBsix myreit KpaHoBble penbChl HE TPUBAPEHBI 2,0
KpaHoBsle penbchbl IpUBapeHbl @
[Ipoune IIpn HENpEPHIBHOM OMMUPAHHUM TLTAT LS
B npounx ciayyasx 0,8

[Ipumeuanue - J{ns oTcekoB 6anoK KpaHOBBIX MYTEH, IIe COCPEIOTOUCHHAs] HArpy3Ka MPUIIOKEHA K PaCTIHYTOM

NOSICY, IPU BBIYUCICHUH KO3 HineHTa & cleyeT NIpUHUMATh = 0,8.




o =
8.5.5 I1pu BBIYKMCIICHNUH 3HAYCHHI ~ °%" 1o popmyie (82) mpu Thoc 7 cieayeT NPUHUMATh:

€1,

£ =104 f iy

al .32%?:'
no Tabnuue 14 B 3aBUCUMOCTH OT OTHOILIEHUS U 3HAYCHHUS (3mech

by
3HAUEHUE ¥ CIIeyeT OMpEeNATh COrIacHO TpeboBanusM §.2.2);

£q af ;qu &
- mo tabnuue 15 B 3aBUCMMOCTH OT OTHOIICHHS U 3Ha4YeHHs “, BBIUUCIISIEMOrO IO
dbopmyiie (84); mist 6anok ¢ GPUKIMOHHBIMYU MOSCHBIMHA COSTMHCHUSIMHU CIIETyeT TPHHUMATh & =10.

Taonuua 14
? 3nauenns “1mpu @l g (a1 gy ) , paBHOM
0,50 0,60 0,67 0,80 1,0 1,2 1,4 1,6 1,8 220
0,10 56,7 46,6 41,8 34,9 28,5 24,5 21,7 19,5 17,7 16,2
0,15 38,9 31,3 27,9 23,0 18,6 16,2 14,6 13,6 12,7 12,0
0,20 33,9 26,7 23,5 19,2 154 13,3 12,1 11,3 10,7 10,2
0,25 30,6 24,9 20,3 16,2 12,9 11,1 10,0 9,4 9,0 8,7
0,30 28,9 21,6 18,5 14,5 11,3 9,6 8,7 8,1 7,8 7,6
0,35 28,0 20,6 17,4 134 10,2 8,6 7,7 7,2 6,9 6,7
0,40 27,4 20,0 16,8 12,7 9,5 7,9 7,0 6,6 6,3 6,1
Tabmuma 15
2 3nauenns kodddumuenta “ 2 nmpu @l g (a1 L agr) , PaBHOM
0,50 0,60 0,67 0,80 1,00 1,20 1,40 21,60
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1 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
4 1,66 1,67 1,69 1,75 1,88 2,01 2,09
6 1,67 1,68 1,70 1,77 1,92 2,08 2,19
10 1,68 1,69 1,71 1,78 1,96 2,14 2,28

230 1,68 1,70 1,72 1,80 1,99 2,20 2,38

1,56

1,85

2,12

2,26

2,38

2,52

i =
HpI/I foc 0 IMPOBEPKY CTCHKHU I10 (bopMyJIe (80) CJICAYCT BBIIIOJIHATL B 3aBUCUMOCTHU OT 3HAYCHUA

alh,e &
a) MpU OTHOIICHUU ¢ =0,8 snauenne " cienyer ompeaenats no dopmysne (81) ¢ yuerom
TpeboBanuii 8.5.4.
Ecnu cocpenoToueHHass Harpy3ka IpUIIOKE€HA K pacTSHYTOMY Moscy (CM. pUCYHOK 8, 0), To mpu
MPOBEPKE CTEHKU C YYETOM TOJIBKO Tloc y Tnpu omnpenencHuH KOdPPUITUESHTA 9 110 dbopmyne (84) 3a

be &
Ju °F cnenyer mpuHUMATE COOTBETCTBEHHO MIMPUHY U TONIIMHY PACTAHYTOTO MOSCA;
ally >
0) Ipu OTHOLICHUU 0,8 mpoBepky 1o popmyse (80) cieayeT BHIIOIHATD JBaXKIbI:

J .
IIpY 3HAUEHUU ~ ¥, BBIYUCIEHHOM 1o ¢opmyine (81) ¢ yuerom TpeboBanuil 8.5.4, U mpH TakoM

o)
3HAaueHMH % o dopmyne (82), Korna mpH onpeneneHuH Koddduuuentos “lu “2Bmecto pasmepa

= 4 4 =
% npunsr 1 0.0 npu 0,8_a”ggf “1,33 wm “1 0.6y npu alhy 2

alkh

T
1,33; npu 3HaueHusix ' u
a alk >
{oc,c* | BRIYUCICHHBIX TPH (DAKTHYECKOM 3HAYCHHH ¢ (ecrn ¢ "2, B pacuere cremyer

[IPUHUMATh @/ by =2); IPU 3TOM KOA(PPHUIIUEHT “orp ¢dopmyne (81) crexyer onpenensTs Mo TadbauIe
16.

Taobnuua 16

Iy al(2h,)

CC?‘ o
3HayeHue ' npu , pPaBHOM
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I~

208 0,9 1,0 12 14 16 18

2,0

ITo Tabmuue 12 37,0 39,2 45,2 52,8 62,0 72,6 84,7

-
3HaueHue " BO BCeX CIIyYasX CJeIyeT BHIYUCIATH MO (PaKTUUECKUM pa3MepaM OTCeKa.

8.5.6 YcroitunBocTh cTeHOK 0anok 1-To kKjacca aCHMMETPHYHOTO JIBYTaBPOBOTO CEYEHHUS ¢ Oolee
Pa3BUTHIM CHKATBHIM IOSICOM, YKPEIUICHHBIX TOJBKO MMOTIEPEYHBIMU pPeOpaMu KECTKOCTH, CIICAYET CUUTATh
obecniedueHHO#, eciu yciioBue (80) OyIeT BBIITOIHEHO ¢ yUYETOM CIISAYIONINX W3MECHCHU:

.0 ke
TIpY BBIYMCIICHUM 3HaueHui - 1mo dopmymam (81) u (84) BMecTo 3HaueHms % mpuHATA

. 2h
YABOCHHAA BbICOTA C)KATOU 30HBI CTCHKU c;

alb,e 7 =
pu ¢ 0,8 u “c 70 BpmonseHs xBe IIPOBEPKH, YKa3aHHbIe B 8.5.5, B KOTOpBIX IpHU

£ o #
onpeneneHun - o tabmuue 16 u ° ¢ - mo Qopmyne (81) BMecTo 3HaueHMs ¢ NpHHATA yIBOCHHAS

o 2k
BBICOTA C)KAaTOM 30HBI CTCHKH ¢,

Tl cr

-
3HaueHus < u CIIETyeT ONpeAeATh M0 (PaKTUUYECKUM pa3MepaM OTCEKa CTEHKH.

8.5.7 YcroitunBocTh CTEHOK 0ajok 1-To Kiacca aCHMMETPHYHOTO JIBYTaBPOBOTO CEYCHHUS ¢ Oojiee
Pa3BUTBIM PACTSHYTHIM TMOSICOM, YKPEIJIEHHBIX TOJIbKO TONEPEYHbIMU pedpaMu KECTKOCTH, MpH

o o o
O/THOBPEMEHHOM JICHCTBMM HampsbkeHMid M 7HM OTCYTCTBMM HAmpSUKEHMH O clieflyeT CUMTaTh
00€ECIIEYEeHHOM, €CIIU BBIIIOJIHEHO YCIOBHE

0291 [2 o+ oo +467 ] <1

erYe , (85)
3HCCL 71 u 72. CKUMAroIee M pacTAruBaromIce HAIPAKCHHUA Y PACUCTHBIX TI'paHUI] CTCHKH,

MIPUHUMAaeMbIe COOTBETCTBEHHO CO 3HakoM "muttoc" u "MuHyc" u onpezensemsle o popmyne (78);
T
Tm "¢ - kacareJdbHBIC HANIPSDKEHUS, OIpeIesieMble COOTBETCTBEHHO 110 opmynam (79) u (83);

£ .
¢ - k0dpPUITUEHT, OIpeeNseMblii Mo Tabmuie 17 B 3aBUCUIMOCTH OT < .

Tabmuma 17

10,2 12,7 15,5 20,0 25,0 30,0

or
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8.5.8 YcTolunBOCTh CTEHOK 0ajoK 2-T0 ¥ 3-TO KJIACCOB M3 OJTHOPOHOM CTadu M OHUCTaIbHBIX TPH
T = .
OTCYTCTBHM MECTHOTO Hanpskenus (- ¢ 0) u ¢ cobmoaenuem tpedopanuii 7.3.1, 8.2.3 u 8.2.8 cienyer

CUMTaTh 00ECTICYCHHOH MPH BHIMOJTHEHUH YCIOBHIA:

a) i1 6aJIOK JBOSIKOCUMMETPHYHOTO ABYTaBPOBOTO U KOPOOUATOTO CEUCHHI

MRy v hgtlro o +a)] € ! (86)

rae % - koaddunueHT, onpenensseMbii o tTadauie 18 (mpu T=Ll A, );
7 - ciemyeT MPUHUMATH 10 yKa3aHusM 8.4.5;

0) nis OaloK acHUMMETPUYHOTO JBYTAaBPOBOIO CEUEHHUS ¢ 0ojee pPa3BUTHIM CHKATBIM IOSCOM,
YKPEIUICHHBIX TOJIBKO IMONEePEYHbIMU peOpamH,

2 2 2
M o1 At + 02 Ar g — ) = A soRyny + iyttt =203 Byy =377 120} $1 o)

oy 2 R
rpe “1, Y2 HaIpsIKEHUsI COOTBETCTBEHHO B CKaTOM U PACTAHYTOM IOSCAX; €CIH L M wm
dq 2 R gy = agq =X
E M , TO CJIelyeT MPUHUMATh COOTBETCTBEHHO 1 M o 2 L

Tab6muma 18
7 R 3naueHus “ npu P , PABHOM
2,2 2,5 3,0 35 4,0 4,5 5,0 5,5
0 0,240 0,239 0,235 0,226 0,213 0,195 0,173 0,153
0,5 0,203 0,202 0,197 0,189 0,176 0,158 0,136 0,116
0,6 0,186 0,185 0,181 0,172 0,159 0,141 0,119 0,099
0,7 0,167 0,166 0,162 0,152 0,140 0,122 0,100 0,080
0,8 0,144 0,143 0,139 0,130 0,117 0,099 0,077 0,057

48



0,9 0,119 0,118 0,114 0,105 0,092 0,074 0,052

0,032

B Beipaxkenuu (87) BbICOTY CKaTOW 30HBI CTEHKU i cleIyeT OonpeAensiTs no popmyie

Iy = A, H20)+ (Apyoy = Ano))i2e,[RE, -39). )

3HaueHUS A n Q CJICAYCT BBIYUCIIATh B OJHOM CCUCHUU Oanku.

8.5.9 Crenku 6anok cienyer yKpermisTh NONepeuHbIMA peOpamMu KeCTKOCTH:

. M
B Oankax 1-ro kiacca, eciM 3HA4EHHE YCIOBHOM T'MOKOCTM CTEHKM ~ WmhpeBblmaer 3,2 - mpu
OTCYTCTBHUH ITOJIBM)KHON HAarpy3ku Ha nosice 0aiaku uin 2,2 - Ipu HATMYUH TaKOW HAarpy3KH;

B 0ajkax 2-ro u 3-TO KJIACCOB - NPH JIFOOBIX 3HAYEHUSIX YCIOBHOM T'MOKOCTH CTCHKH Ha ydacTKax
JUTMHBI OaJIKW, T/Ie YIUTHIBAIOTCS IUIACTHYECKHE Je(opmanmm, a Ha OCTATLHBIX Y9acTKax - Kak B Oamkax
1-ro xnacca.

# Py 2 ki
PaccTosHME MeXIy HOIEpPeUHbIME pedpaMy He I0JKHO IpeBbmaTh 2 % mpu Py 2 32m2,5°%

npu Ao < 3,2.

A
Jns 6anok 1-ro kimacca nomyckaeTcs MPEeBbIATh 3TH PACCTOSIHUS A0 3HAUCHUS 3 of IIpU yCIIOBUH,
YTO YCTOMYMBOCTH OallkMl M CTEHKH oOecrieueHa BhIMoJHeHHeM TpeboBanuit 8.4.4, a unu 8.4.4, 0, ecnu

Pup HE MPEeBBIIIAET 3HAUEHHH, ornpeenseMbIx no gopmye (71).

[Tomepeunsie pedpa KECTKOCTH CIEAyeT yCTaHABIUBATh, KaK MPAaBUIO, B MeCTax MPUIIOKEHUS
HETIOJBMKHBIX COCPEIOTOUEHHBIX HArpy30K M Ha ornopax 0ajok.

B cTeHke, yKperuleHHON TOJIbKO TIONEpeuHbIMH pedpamu, IIMpUHA HX BBICTYMAIOMIEH YacTH

by JIOJDKHA OBITH TSI TTApHOTO pedpa He MeHee (k“' /30+25) MM, mJ1s OTHOCTOPOHHETO pedpa - He MeHee

b R TE
o /24+40) MmM; TonMHA pedpa b JIOJKHA OBITH HE MeHee 2~ 4 .

(

[Tpu yKpemieHun CTeHKH OJHOCTOPOHHHUMH TIOMEPEYHBIMH PEeOpaMH KECTKOCTH M3 OJUHOUYHBIX
YTOJIKOB, IMPUBApPHUBACMBIX K CTCHKC II€pOM, MOMCHT MHHCPHOHUU TaKOIro pe6pa, BEIYHCIISIEMBIHN
OTHOCHUTEIILHO OCH, COBIMAJAloIIei ¢ Ommkaiiieil kK pedpy rpaHbl0 CTEHKHU, TOKEH OBITh HE MEHbIIIE,
4eM I TapHoTo pedpa.

8.5.10 IMonepeuHoe peOpPO KECTKOCTH, PACIIOJIOKEHHOE B MECTE MPHIIOKECHUS COCPEIOTOUYCHHOM
HArpy3Kd K BEpXHEMY TOSCY, CIEIYeT MPOBEPSITh PACUETOM Ha YCTOHYHMBOCTB: JBYCTOPOHHEE pedpo -
KaK [IEHTPAIBHO CXKATYIO CTOMKY, @ OJTHOCTOPOHHEE - KaK CTOHKY, CKAaTYIO C SKCIICHTPHUCUTETOM, PaBHBIM
PaCCTOSHUIO OT CPEAMHHON IIOCKOCTH CTEHKH JIO LIEHTpa TSKECTH PACUCTHOTO ceueHHs cTouku. [Ipu
ATOM B pacueTHOE CEUYECHUE CTOHKM HEOOXOAMMO BKJIIOYATh CEYEHUE pedpa KECTKOCTH M TIOJOCHI CTEHKU

fa BN R
mmpuHoi 0,65 % } ¢ xakao0il cTopoHbl pedpa, a pacyeTHYIO JJIMHY CTOWKM CIeJyeT HPUHHMATH
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. . #
PaBHOU PACUCTHOMN BBICOTC CTCHKU ef .

8.5.11 Crenku OGayok 1-ro kiacca, y KOTOPBIX NPH JEHCTBUM HOPMAaJbHBIX HAmpspDKeHUH < oT
n3ruba ycTOWYMBOCTH HE oO0OecledyeHa, a TakkKe IpU 3HAYEHUAX YCIOBHOW TI'MOKOCTH CTEHKH

Py 255 R ia
e P77 (rme ¢ - HanpskeHHME B CKATOM MOSCE OAIKH), CIEAyeT YKPEIUIATh MPOIOIbHBIM
pedpOM KECTKOCTH, YCTaHABIMBAEMBIM JIOTIOJTHUTEIBHO K MONEPEYHBIM pedpam.
8.5.12 B crenke 0anku CHMMETPUYHOTO JBYTaBPOBOIO Cc€YeHUs 1-TO Kjacca, YKpeIJIeHHON Kpome

MoTepeyHbIX pedep 0HOM Mmapoi MPOAOIbHBIX pedep KECTKOCTH, PACHOI0KEHHON HA PaCCTOSHUU 1 or
IPaHUIBI CKATOTO OTCeKa (PUCYHOK 9), 00e IIIaCTUHKH, HAa KOTOPBIE 3TO peOpo pa3AessieT OTCEeK, CIeIyeT
pacCYUTHIBATh OPO3Hb:

a) TUIACTUHKY 1, pacroI0KEeHHYIO0 MKy CXKAaThIM MOSICOM M MPOAOIBHBIM peOpoM, 1o GhopmyIie

1

2
— "Il'jcr,l t Olag "f':rfoc,cr,l +irf Tcr,l]' [E!

Ye , (89)

a Yiest Terd
37ech 3HaueHus ‘T creyeT onpeneNaTh CorjaacHo TpeOboBaHUSAM 8.5.2, a 3HAYCHUS “u
a
foc,cr.l 110 popmynam:

pu Yioc T

T .
e
T Akt 3 -
M=l R IE
rae 1= Uy fay) J :
npu T foe 5'50 u = ally i2 (pu ke >2 CreTyeT IPUHIMATE Ky =2)
119y R
1 —
T -k thy 3 -
R}'
Olocert = Wil2d +0,476p ) =
& (92)
= 2 % =
rpe ¥ Tl T ha = laliy) JR, fE; @)

T .
KPUTHYECKOE HampsokeHne ©-lcmemyer ompenensats mo dopmyne (83) ¢ NMOACTaHOBKOH B Hee
pa3MepoB IIPOBEPSAEMOMN IIJIACTHHKH;
0) IUIACTHHKY 2, PacIOJIOKEHHYI0 MEXIy MPOJOJIbHBIM PEOpPOM M PACTAHYTHIM IOSICOM, - IO

bopmyne
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1 0(1—2.531.!".32%{)4_ Tlne,2 + T

- 1
Ye Ter 2 T ioe cr 2 Ter,2 (94)
rae Y u T - HanpshKeHus, onpeensieMble coriacHo 8.5.2;
5,43 Ry
Ter2 = 7 32
’ 05-byifh »

N
e E
b ; (96)

- HAIIPSPKCHUE, TIPUHUMACMOC PABHBIM B 3aBUCUMOCTH OT TOI'O, K KaKOMY IIOSCY ITPUIIOKCHA

npu

T ioe,2

a =04a
HAarpy3ka: K CKatoMmy (CM. PUCYHOK 9, a) - 1062 ot (3nech Tloc CJIeIyeT ONpeAeNsiTh COTJIACHO

Tioe2 = Tloe .

8.5.2); K pacTsHyTOMY (CM. PUCYHOK 9, 0) -

T loccr,2 _ 1

HampsKeHne, ompeneasiemMoe o dopmyne (82), rae “lm “2cmemyer ompenensth

COOTBETCTBEHHO IO Tabmuue 14 mnpu 704 u no Tabmune 15 npu g ~1, 3aMeHsa 3HAYEHUE

g Ay,

#
% 3HauenneM (

T o
.2 . ganpsokeHWe, ompejenseMoe mo ¢opmyne (83) C TOACTAaHOBKOH B Hee pa3MepoB

MPOBEPAEMON TIACTUHKHU.
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") 4 8] — _
. Gi;’lr (1) ! = 4
4,-”_ — - - L
@ 3 .
- =
3, 3 = 3
o, £ G,
a N
G!GIM.J: urqo—inﬂt ‘
ﬁ) g, T F Otocs = O, T ‘
T | — |
o, =
o & 3
=
— f— 4
_

o T

a - 6ajKa co cKaTbIM BEpXHUM MOsICOM; O - 6ajKa ¢ pacTSIHYThIM BEPXHHUM IOSICOM
Pucynok 9 - Cxema 6anku, yKpenaeHHo nonepeuyHbiMu (3) U npooiabHbIME (4) pebpamu

KECTKOCTHU

8.5.13 IlpomexyTouHsle pebpa, pacHoJOKEHHblE Ha IUTACTHHKE | MeEXIy CXKaThIM IOSICOM H
MIPOJOJILHBIM PeOpPOM, ClIelyeT JOBOIUTH J10 MPOI0JILHOTO pedpa (pucyHok 10).

G, O, T

G, >

Il] |

’1#

2

o7}

e
T | 4
3

—

0,0, = 040, .,1T

Pucynox 10 - Cxema 6anku, yKperuIeHHOU MonepedHbIMu (3), TpoaosibHbIMU (4) 1
MIPOMEXYTOUHBIMH (5) peOdpamu KeCTKOCTH
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B aTOoM cnydae pacuer miactuHkd 1 cienyer BBINONHATH MO (opmynam (89)-(93), B KOTOpBIX

BCIINMYHHY ﬂcne;[yeT 3aMEHATh BEIIMYHUHOMN al, rac 1. pacCTodHue MCKIAY OCIMU COCCIHUX

HPOMEKYTOUHBIX pebep (cM. pucyHok 10). Pacyer rmmacTuHKM 2 ciiefyeT BBINONHATH COTJIACHO
TpeboBanusm 8.5.12, 6.

8.5.14 IIpoBepky YCTOWYMBOCTH CTEHOK OAJOK aCHMMETPHUYHOTO cedeHus (¢ Ooyiee pa3BUTHIM
CKAaThIM TIOSCOM), YKPEIUICHHBIX IONEpEeYHbIMU pedpaMud U MHapHBIM NOPOAOJIBHBIM  pedpom,
PAacIoNIOKEHHBIM B CXKATOM 30HE, CleAyeT BBIMOMHATE 1o Gopmynam (89) u (90); mpu 3ToM B hopMyIbl

oy =03 #y

201

(90), (91) u (94) BMecTO OTHOIICHUS Ml clenyeT MOACTABIATh ;355';. , a B hopmymny (95)

D,ﬂ_}ilfﬁgf [Glf(ﬂl_ﬂzj_}ilf.sﬂ%f'] o

BMecCTO ( ) cneayer MoJICTaBIATh e “2- kpaeBoe pacTATHBaroLICe

pacTspkeHue (co 3HakoM "MHUHYC") y pacueTHOM IpaHUIIbI OTCEKa.

8.5.151Ipu ykpemieHWH CTEHKH NONEPEUYHBIMH pedpamMu U MapHBIM MPOAOIBHBIM pedpoM
KECTKOCTH MECTa PACIOJIOKEHUS ¥ MOMEHTBI MHEPIUU CCUYCHUN ITHX pedep MOKHBI YIOBIETBOPSATH
TpeboBanusM 8.5.9 u popmynam tabnuusl 19.

Tab6yumma 19
By MowmeHnTsl uHepLMu pedpa
g
nonep}equro IPOOTEHOTO (Ir; )*
)
TpeOyemoe npesenbHoe
MHWHHUMAJIBHOC MaKCHUMAaJIbHOC
0,20 2 3oty (2,5~ 0.5 by daed | by L5hgts Thyty
0,25 (L5 = 0Aa fhyp 65 1 b 15hgts 8,5y £
0,30 15kt - -
Lis e .
[Ipumeuanue - Ilpu BelUMCHCHHH I TIPOMEXYTOUYHBIX 3HAYCHHM JIOTTyCKAaeTCsl  JIMHEH!
HUHTCPIOJIAIUA.

* TekcT JOKYMEHTa COOTBETCTBYET OpUTHHaly. - [I[pumedanue n3roroButelns 6a3bl JaHHBIX.
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[Tpu pacnono)eHU: MPOJOIBHOTO M TOMEPEYHBIX pedep KECTKOCTH C OJHOM CTOPOHBI CTEHKH
MOMEHTBI MHEPIIMU CEYCHUH KaKAOTO M3 HUX CIIENyeT BBIYMCIATH OTHOCHTEIIFHO OCH, COBIAJIAIOIICH C
Ommkaiiiiel K pedpy rpaHblO CTEHKH.

. Pop 235 |'RJJ la
8.5.16 [Ipu 3HaueHUSX YCIOBHOW THUOKOCTH CTEHKH Ok CUMMETPUYIHOTO
JIBYTaBpOBOT'O CEYEHMsI JIOMYCKAeTCs MPOEKTUPOBAaTh Kak Oalku 2-ro  Kiacca ¢ THOKUMH
(HEYCTOMYMBBIMHI) CTEHKAMHU COTJIACHO MPUIIOKEHHUI0 M.

8.5.17 YuacTok cTeHKH OalKu HaJ ONOpOW CJIEeAyeT pAacCUUTHIBATh HAa YCTOWYHMBOCTH IIPH
[EHTPAIBHOM CXKaTHHU M3 TUIOCKOCTH OalKM KaK CTOWKY, HATPY>KEHHYIO OTIOPHON peaKmuei.

[Tpu ykpemyieHuu cTeHKkHu OajaKu ONOPHBIMU pedpaMu >KECTKOCTH C IIUPUHOM BHICTYHAIOUIEH YacTu

& & .
by (kaK mpaBuIIO, He MeHee 0,5 -, 371ech ! - IMPHMHA HIKHETO T105ica GANKN) B PACUETHOE CEUSHUE 3TOM
CTOMKHM CIIeAyeT BKIOYaTh CCUCHHE OIMOPHBIX pedep W TMOJIOCKl CTEHKM IIUPUHOW HE Oolee

t 1B R
0,65 " ¥ ¢ kaxmoit cTopoHBI pedpa.

; b, [RTE B

Tonmuua onopHOro pedpa >KeCTKOCTH * IOJKHA OBITh HE MeHee 3 Y , Tne ~* - mupuHa

BBICTYIAKOLIEH YACTH.

. . . k
PacquHon JJIMHY CTOUKHU CICAYCT IPUHUMATh paBHOU paCYCTHOU BBICOTEC CTCHKU OaKu gf .

HwxHue Topiibl onopHeIX pedep (pucyHoK 11) AOIKHBI OBITH OCTPOTraHbl JUOO MIOTHO MPUTHAHBI
WIM TMPUBApEHbl K HIKHEMY Mosicy Oanku. HampspkeHus B 3THX CEUEHUSX IMPHU JEHCTBUU ONOPHOM
peaKIMy He JOJKHBI MTPEBBIIATh PACYETHOTO CONPOTUBIICHHUS CTalIU: B MIEPBOM cllyyae (CM. pUCyHOK 11,

a 2 15¢ a > 158,

a) - CMATHIO B npu U CXKaTHIO By pu ; BO BTOpPOM ciy4ae (cM. pucyHok 11, ©) -

B
cmiaTuo P .

a

t

a - B TOpILIE C MPUMEHEHUEM CTPOKKH; O - yJJalleHHOT'O OT TOpLia C MJIOTHON MPUTOHKOW MIIN
MIPUBAPKON K HJKHEMY HOSICY

Pucynox 11 - Cxema onopHoro pedpa KeCTKOCTH

CaapHble IIBBI, IPUKPEIUIAIONINE OMIOPHOE peOpOo K HIKHEMY MOSICY OallkH, CIIeyeT pacCUUThIBATh
Ha BO3JICHCTBUE OMTOPHOM pEeaKIIHH.
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[Tpu OTCYTCTBUU OMOPHBIX pedep KECTKOCTH (B MPOKATHBIX Oankax) pacueTHBIM CEUYEHUEM CTOMKHU
SBIISICTCA M0JI0CA CTEHKHU IIMPHUHOM, PABHOM JUIMHE yYacTKa ONUPAHUs OAJIKH.

8.5.18 YcToifunBOCTh CKATHIX MOSICOB CIEAYET CUUTATh OOECIIEYEHHOM, €CJIM YCIOBHAs TMOKOCTh

Pp = (b lio) (R H Py = (he it [ROFE
cBeca mosica Gor 1250 Rys WM TIOSICHOTO JIMcTa 7 ' G lir Ry 6anok 1-ro kiacca, a
Tak)Kke OWMCTaIbHBIX 2-TO Kjacca MpH BBIMOJHEHWU TpeOoBanmii 7.3.7, 8.2.1 m 8.2.8 He mpeBbImIacT

npeiebHbIX 3HAUeHUN Puf (}\“f 1), onpenensemMsIx 110 popMyIam:

TSl cBeca ToJIKH (0e3 OKaiMIICHHSI M OTTH0a) IBYTaBpPOBOTO CEUCHUS

)\Hf =|:|,5 IR}f .I'ICTI: : (97)

JJIs1 ITOSICHOTI'O JIMCTa KOpO6‘l8.TOl"O CCUCHUA
}\Hf,l =1,5 IRyffﬂc . (98)

o
3,HeCL ¢ - HaIIPsAKCHUEC B CXKATOM I10ACC, OIIPEACIIACMOC I10 q)OpMy.]'IaMZ

U1 OAHOPOAHOI'O CCUCHUA

O = MW ere) 00 = My Wy, )+ My Wy,

HIIN

)
JUI1 OMCTAIBHOI'O CEYECHUS

00 = Ry 1f51-40Y) o, =Ry, [ f31-d0) + My (W)

aJ. =R}f_

! = o > R
riae @ - 3nadenust w3 Tabmuet 18 mpu 7 T 0; ecom - ¢ » , TO ClIelyeT NPUHUMATh
8.5.19 YcToiunBOCTh CKATBIX MOSCOB CIEAYET CUMUTaTh 00ECIEYEeHHOMW, €ClIM yCIOBHas TMOKOCTb

CBEca CXAaToro Iosica WJIM MOSCHOTO JIMcTa Oajok 2-ro M 3-ro KJIAcCOB U3 OJHOPOAHOM CTalu MpH

BbINMOJIHEHUH TpeboBanuii 7.3.7, 8.2.3 u 8.5.8 He mnpeBbllIaeT NpeleabHBIX 3HAYECHUH Paf (}\“f 1),

L o &
olnpeaensieMslx npu 2,2~ P £ 5,5 mo hopmynam:

JJIA CBECa ITOJIKH (663 OKalMJICHHUS U OTFI/I6a) ABYTAaBpPOBOI'0 CCUYCHUA

Py = 0,17+ 0,063, (99)

JJIA TIOSICHOI'O JIMCTAa Kopo6anoro CCUCHUA

hyr 1 = 0.675+01 5Ew' (100)

8.5.20 B ciywae okaiimiieHusi WU OTTMOA TONKU (CTEHKU) CEYCHHS (CM. PUCYHOK 5), UMEIOIIETO

f.;}zﬂ'%f' RyffE

N —
pasmep G 20,35y 1 TOJIIUHY , BHAUCHHS }“f , onpenensiembie o Gopmynam (97) u

(99), nomyckaercst yBenuuuBath B 1,5 pasa.
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8.6 PacuyeT onopHbIX NAUT

8.6.1Ilnomans CTadbHOW ONMOPHOM IUTUTHI JOJDKHA YAOBICTBOPATH TPEOOBAaHMSAM pacdyera Ha
MPOYHOCTDH (hyHIAMEHTA.

[lepenaya pacueTHOTO YCHIIUS Ha OMOPHYIO IJIUTY MOXKET OCYIIECTBIATHCS uepe3 (pe3epOoBaHHBIN
TOpEL] UM Yepe3 CBapHbIE IIBbI KOHCTPYKIIMH, ONUPAIOLIecs Ha IIJIUTY.

8.6.2 TonmuHy OMOPHOM IUIUTHI CJICTYET OMPEACIATh PACUETOM HA U3THO IJIACTUHKH 10 (hopmyJie

t= _16M_ . IR

M . .
rae W - gapGonemmii U3 M3ruGarouMX MOMeHTOB | nefiCTBYIOIMX HA PasHBIX yYacTKax

OIIOPHOH TUIUTHI U OTIPEACIIAEMBIX TI0 (DOpMyITaMm:
JUI1 KOHCOJIBHOT'O y4aCTKa IUIATHI

_ 2

AJI ydacCTKa IUIMTBI, OIIEPTOr0 HAa Y€ThIPC CTOPOHBI B HAIIPABJICHUU KOpOTKOfI u ,Z[HI/IHHOI;’I CTOpPOH
COOTBCTCTBCHHO

2 2
M, = oyga ; M, = oqga : (103)

AJId ydaCTKa IJIUTBI, OIICPTOro 11O TPEM CTOPOHAM

Mi = u::e3g|:a!’1]|2 ’ (104)

JUIS ydacTKa IUIMTHI, ONEPTOro Ha JBE CTOPOHBI, cXojdluecs moja yriom, no dopmyne (104),

IpUHUMAsT TIPU 3TOM @1 IMATOHAL TIPAMOYTONbHMKA, a pasMep “1B Tabmume E.2 - paccTosHme ot
BEPILIMHBI YIJIa 10 JUArOHAJH.

31ech © - BBUIET KOHCOJIBHOTO YYacTKa TIJIUTHI,

ey 3

o o
3 KOZ—)(I)(I)I/II_II/ICHTBI, 3aBUCAIINUC OT YCIIOBUHU OINMHMPAHUA U OTHOHICHUA PasMEPOB CTOPOH
y4acCTKa IJIUTEI U TPUHUMACMBIC COTJIACHO Ta6J'II/II_[e E2,

f1?'-];)e’c’lKTI/IBHI)II‘/'I OTIIOp (i)YH)IaMCHTa moa pacCMaTpuBACMbIM YYACTKOM IIJIMTBI Ha CIUHHUIY
IJ10Imaau IJIUThI.

9 PacuyeT 3nemMeHTOB CTalibHbIX KOHCTPYKUUWA MpPU [eACTBUUM MPOAOSILHOM CUIbl C
n3rmoom

9.1 Pac4yeT Ha NPOYHOCTb 3JIEMEHTOB CMNJIOLWHOIrO Ce4YeHUs

9.1.1 Pacyer Ha MNPOYHOCTH BHELEHTPEHHO-CKATBHIX (C)KATO-U3TMOAEMBIX) U BHELEHTPEHHO-
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R L
PacTAHYTHIX (PACTSIHYTO-U3TH0AEMBIX ) AIIEMEHTOB M3 CTAJIM C HOPMAaTUBHBIM CONpOTHBIIeHUEM 7 ~ 440

2 .
H/Mm , HE€ TIOABCPrarOmuxcCs HEIOCPEACTBEHHOMY BO3ACUCTBUIO IWMHAMHUYCCKUX HArpy3okK, IIpU

r<05R, a=Nld >0IR,

HAMPSKEHUAX clieTyeT BBIIOJHSATH MO (opmyIie

n
N . M, M, B

+ + 21
AHR_}'TC Cme,nanch Ty W}In,nﬁnﬂ_}lﬂ Wmn,rran} e

(105)

M, M .
rac N, u 4 y & a0COJIFOTHBIE 3HAYEHUSI COOTBETCTBEHHO IpoaO0JbHOU CHUIJIBI, I/ISFI/I6aIOH_[I/IX
MOMEHTOB U OMMOMEHTa npu HauoOoce H€6HaFOHpI/ISITHOM HnX COUYCTaHHU,

[ [y
2 7x 7V - koadULIHEeHTHI, TPUHUMAaEMbIe coryiacHo Taduie E. 1.

ag=MN4, 2018

Ecimu Y, dopmyny (105) cnenyer mpuMEHSTH IPH BBITOJHEHUH TpeOoBaHuit 8.5.8

u Tabnuusl E. 1.

Pacyer Ha IPOYHOCTH 3NIEMEHTOB B CIy4yasiX, HE MPEIyCMOTPEHHBIX pacueToM 1o (opmyne (105),
CIIEYET BBIMOIHATH 10 popMyIie

(N/ dy M) Ty & M/ Ly % B S L) HRyy,) €1 (106)

rae *, ¥ - paccTosHUS OT IIABHBIX OCeil 10 PACCMATPUBAEMOM TOUKH CCUCHHMS.
9.1.2 Pacuer Ha MPOYHOCTh BHEIIEHTPEHHO-CXKATHIX (C)KATO-U3THOAEMBIX) SJIEMEHTOB 10 GopMyIie
(105) BbImonHATH He TpeOyeTcs NpU 3HAYEHUM MPHUBEIEHHOTO OTHOCUTENIBHOIO 3KCIIEHTPUCHTETA

B
& =20 (9.2.2), OTCYTCTBUM OCITAGICHHUS CEUECHHSI M OMHAKOBBIX 3HAYCHHSAX M3rMOAIONINX MOMEHTOB,
MPUHUMAEMBIX B pacdeTax Ha MPOYHOCTh U YCTOWYHBOCTD.
9.1.3 BHeneHTpeHHO-C)KaThle  (CXKATO-U3TMOAEMBIX) OJJEMEHTHl W3 CTald C HOPMAaTHBHBIM

R 7 2
compotuBieHuem " 440 H/mMM , uMeromMe HECHMMETPUUYHBIE CEUEHHUSI OTHOCUTENbHO OCH,
NEePIEHANKYIISIPHON TUIOCKOCTH n3ruba (Hampumep, ceuenus tuma 10, 11 mo tabmuue /1.2), cnemyer
MIPOBEPSATH HAa MMPOYHOCTh PACTAHYTOI'O BOJIOKHA CEYEHHUS B INIOCKOCTHU JEMCTBUSI MOMEHTA 10 (opMyJie

T |V _ A
Ryve |4y 0 (107)

W .
rae ™ - MOMEHT COTPOTHUBIIEHHS CEUCHUsI, BRIYUCICHHBIN ISl PACTAHYTOTO BOJIOKHA,;
b KO3 PHUIHEHT, onpeesieMsblii o hopmyie

—1_ o
3=1-01M {(AR,) (108)

9.2 Pac4eT Ha YCTOMYMBOCTb 3JIEMEHTOB CMNJOLIHOro ce4YeHus

9.2.1 Pacyer Ha YyCTOHYHMBOCTh BHEIEHTPEHHO-CXKATBHIX (C)KATO-U3THOAEMBIX) D3JIEMEHTOB IPHU
JNEWCTBUM MOMEHTAa B OJIHOM W3 TJIABHBIX IJIOCKOCTEW CJIEAYET BBINOJIHATh KaK B 3TOM IIOCKOCTH
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(mnockast hopMa MOTepU yCTOWYMBOCTH ), TAK M M3 3TOH IJIOCKOCTH (M3rMOHO-KPYTHIIbHAS (hopMa MOTepH
YCTOWYHUBOCTH).

9.2.2Pacyer Ha yCTOMYMBOCTh BHELECHTPEHHO-CXKATBHIX  (CKATO-U3THOAEMBIX) DJIEMEHTOB
MMOCTOSIHHOTO CEYEHHUsS B IUIOCKOCTU JIEHCTBUS MOMEHTA, COBMIAJAIOIICH C IUIOCKOCTHIO CHMMETPHH,
CIICYET BBIMOIHATH 10 GopMyIie

Niw, AR, 7,) <1 (109)

B dopmyie (109) koapduniueHT yCTOMIMBOCTH MPU CIKATUH C U3TUOOM e CJIeAyeT ONPEAesATh 1O

tabmune JI.3 B 3aBHCHMOCTH OT YCIOBHOH T'MOKOCTH M  NPHBEICHHOTO OTHOCHTEIHHOTO

b
SKCLEHTPUCHUTETA ¢ , ONpeIenseMoro 1o GopmyIe

Plgr T T (110)
rae " - ko3 duimenT BausHus GOPMBbI CEUCHHMS, OIpeeNseMblii o Tadnmume J1.2;

m = e AN, y e=MIiN
- OTHOCUTCIIbHBINU OKCHCHTPUCUTET (3I[€CI) - OKCHCHTPUCUTET, npu

BBIYHUCJIICHUH KOTOPOI'O 3HAUYCHHA M n N CJICAYCT IPUHUMATh COTJIaCHO Tpe60BaHI/IHM 923,
£ - MOMEHT COIIPOTUBJICHHUA CCUCHUA, BBIYMCIICHHBIN JJIs HanOoJIee CXKATOTO BOJ'IOKHa).

B ¥
[Tpu 3HAYCHUSX o 720 pacuer clieIyeT BBIOJHATh KaK JIs U3TH0aeMBIX dJIEMEHTOB (CM. pa3ien
8).

9.2.3 PacueTHble 3HaUE€HUS IPOIOJILHON CHIIBI Ny usruGaromero momenta M B snemente clenyer
IPUHUMATD IS OJIHOTO U TOTO K€ COYETaHMsI Harpy30K M3 pacueTa CUCTEMbI MO HenehopMUPOBaAHHOMN
CXEMe B IIPEINOJIOKEHNH YIIPYTuX AedopMaluil CTau.

HpI/I O9TOM 3HAUYCHUA M CJICAYCT IIPUHUMATh PABHBIMMU:

JJIA KOJIOHHBI ITOCTOSAHHOI'O CCUCHUA paMHOﬁ CUCTEMEBI - HaI/I60J'IBH_ICMy MOMCHTY B Hpchciax
JJIMHBI KOJIOHHBI,

JUIA CTynGH'—I&TOfI KOJIOHHBI - HaI/I6OJ'IBI_HeMy MOMCHTY Ha JJIMHE Y4aCTKa IOCTOSHHOT'O CCUCHU A,

JJI1 KOJIOHHBI ¢ OAHUM 3alllICMJICHHBIM, a JPYTUM CBO60)IHI)IM KOHIOM - MOMCHTY B 3aJICJIKC, HO HC
MCHCC MOMCHTA B CCUCHUU, OTCTOAIICM Ha TPCTh JJIMHBI KOJIOHHBI OT 3aACJIKH,

JUISL CKAThIX MOSACOB ()epM M CTPYKTYPHBIX IUIUT, BOCHPHUHUMAIOIIMX BHEY3JIOBYIO MOIEPEUHYIO
Harpysky, - HauOoJIblIeMy MOMEHTY B IpejesiaX CpelHel TpeTu IJIMHBI MaHeN!u Mosca, ONpeleIsieMoOMy
U3 pacyera rnosica Kak ynpyroi Hepa3pe3Hoi 6anku;

JUTSL CKATOTO CTEP)KHSI € IIAPHUPHO-OMEPTHIMM KOHIIAMM W CEUYEHHMEM, HMEIOIIMM OJHY OCh
CUMMETpHUH, COBIAIAONIYIO C IJIOCKOCTHIO U3rH0a, - MOMEHTY, OIpeneasieMoMy 1o (GopmynaM TabIuIbI

Py = Mg AN,

20 B 3aBHCHMOCTH OT OTHOCHTEIILHOTO SKCHCHTPUCUTETA U TIPHUHUMACMOMY

M
paBHBIM HE MeHee (0,5 7~ Wk |

58



Ta6muna 20

OtHOCHTEIBHBIN Mowment M npu ycnoBHO#M THOKOCTH CTEPKHS
JKCLEHTPUCUTET
ey
*ig Ay
Py & M =My —0.25R(M e — M) M =M,
3< Piar S0 M =My + (o —3Mpy — My)i17 M =My + gy — 30 M g — M )17

O06o03HaueHus1, mpuHATHIC B Tabmuie 20:

M . .
MAX - HaOONBIINH I/ISFI/I68.IOH_II/II/I MOMCHT B IIPpCACIaxX NJINHbI CTCPIKHA,

M o " . .
1 - ganGonpmuit I/ISFI/I68.IOH_II/II/I MOMCHT B IpCACiIax CPCAHCHU TPCTHU AJIHMHBI CTCPIKHA, IPUHUMACMbIM pPAaBHBIM

menee 0,5 M oy ;

o o i £ i M
M. U3ruOarOMA MOMEHT, IPUHUMAEMBbIH paBHBIM M npu - T3y A< 4, Ho He MeHee (0,5 7 WX |

I[J'IH CIKaThbIX CTGp)KHCfI ABOAKOCUMMCTPUYHOI'O CIUIOMIHOTO CCUYCHHA C MMApHHUPHO-OIICPThIMU
o M
KOHIIaMHM, Ha KOTOpPbIX JCHCTBYIOT I/I31"I/I6aIOIJ_II/IC MOMCHTBI, 3HA4YCHHC of , HCOGXOI[I/IMOC JJIA

ONIPEIENCHHS © ¢ | ClIe/lyeT IPUHIMATh COracHo Tabmure J1.5.

9.2.4 Pacyer Ha YCTOHYHMBOCTH BHEIIEHTPEHHO-CIKATHIX (C)KATO-U3THOAEMBIX) CTEPIKHEH CILTONTHOTO
MOCTOSIHHOTO CEYEHUs, KpoMe KOpoO4aTroro, M3 IUIOCKOCTH JeHCTBHS MOMEHTa NpHU HU3rude Hx B

. i .
IJIOCKOCTH HamOoJbinel >xectkoctu (% ° /), coBmagaromieil ¢ IUIOCKOCThIO CHUMMETPHUM, a TaKXKe
IIBEJIJIEPOB CJIEAYET BBIOIHATE MO (hopmyie

£
Nf(c@yﬂﬂyyc} _1, (111)

rae © - ko3 UIKMeHT, onpeneaseMblil coriacHo TpeboBaHusIM 9.2.5;

. KOO(QQHUIHUEHT YCTOWYMBOCTH TPU ULEHTPAILHOM CXXAaTHH, ONPEAEISIEeMbI COTJIACHO
TpeboBanusm 7.1.3.

9.2.5 Koaddunuent = B popmysne (111) caemxyer onpenensiTh:
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oIS
IpH 3HAUCHUSAX  * ~ 5 mo dopmyre

e=8{1+am, )5l (112)

roe B K03 puImeHThI, onpeaenseMblie o Tadauie 21;

2
MIpY 3HAYEHUAX "x 210 mo dbopmyne

< =1f{1+mx@y f@b} (113)

rae “b- KOA(P(UITMEHT YCTONYMBOCTH TIPH U3rHOE, ONpeaessieMblii corinacHo TpedboBanusMm 8.4.1 u
npunoxennto JK kak s OaJiku ¢ IByMsl U 0oJiee 3aKpEIUICHUSIMUA CKAaTOro T0sICa;

Loy <

NPy 3HAYEHUSIX 5 10 o dhopmyne

¢ =05(2-0.2m,) + o (0,2m; =1 (114)

rie cueyer ompenensth: - mo Qopmyre (112) mpu 7F T 5 “10- no popmyne (113) mpu
* 7 10. 31ech m, = (M, T NANT,)

corylacHoO TpeboBaHmsM 9.2.6.

e o M
OTHOCHUTEIIBHBIN SKCIIGHTPUCHTET, TAe ~ * CISAYyeT MPUHUMATh

Ay @ Lo
ITpu rubkoctu * ¢+ ° 3,14 xoapuuueHT < He JOIIKEH MPEBILIATh 3HAYCHUH M | onpenensieMbIx
£ re
COIVIACHO TNpuiIoXkeHuto [; B ciydae ecnu ma - g ¢opmynax (111) m (116) BmMecto © cnenyer

c
IIpUHUMATE ~ MHX

9.2.6Ilpu ompeneneHUH OTHOCHUTEIBHOTO JKCIEHTPUCUTETA " g dopmynax (112)-(114) 3a

. M
pacyeTHBIA MOMEHT ~ ¥ clieAyeT NIPUHUMATh:

JUIA CTep)KHef/'I C KOHIIaMH; 3aKpPCIUICHHBIMU OT CMCIICHUS MMCPICHANKYIISIPHO IMJIOCKOCTHU I[CflCTBI/I?I
MOMCHTa, - MaKCHUMaJIbHBIA MOMEHT B npeaciiax CpCI[HCﬁ TPETU IJIMHBI, HO HC MCHCC ITOJIOBUHBI
HauOOIBLIIEro MOMEHTA 110 JJINHE CTCPIKHA,

JUIA CTep)KHeﬁ C OJHUM 3alllEMJICHHBIM, a IPYyIruM CBO6OJIHI)IM KOHIIOM - MOMCHT B 3aJICJIKE€, HO HC
MCHCC MOMCHTA B CCUCHUU, OTCTOAIICM Ha TPCTh JJIMHBI CTCPIKHA OT 3aACIIKU.

9.2.7Pacyuer Ha YCTOWYMBOCTb BHELEHTPEHHO-CKATBHIX (C)KATO-U3rMOAEMBIX) DIIEMEHTOB
JIByTaBpPOBOT'O CEUYEHHS, HEMPEPHIBHO MOJKPEIUIEHHBIX BJOJb OJHOM M3 MOJOK, CIEAYEeT BBITOJHATDH
coryacHo npuioxenuto XK.

9.2.8 BHereHTpeHHO-CKaThIe (C)KaTo-U3rnbdaemMple) SJIEMEHTHI TIOCTOSIHHOTO CEUYEeHUS, U3THOaeMbIe

<foé"

o I #
B IJIOCKOCTH HaMMEHbIIEH sxecTkocTH (4 4 0), cnenyer paccuutbiBaTh 1o dopmysne (109), a

Ay r A . .
npu ruOkoctu ~ * © - TakKe MPOBEPATH PACU€TOM Ha YCTOWYMBOCTH M3 TNIOCKOCTH JICHCTBUS MOMEHTA
KaK LIEHTPaJIbHO-CXKAThIE JJIEMEHTHI 110 (popmMyie

<
N’r(@xﬂgy Yo ) &1 ’ (115)
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rae ©x

TpeboBaHusM 7.1.3.

- KO3(p(UIHMEHT YCTOMYMBOCTU NpPU LEHTPAIBHOM CXKATHUH, OIPENENIIEMBId COTJIACHO

LAY . .
[Tpu " * = "V mpoBepku YCTOWYMBOCTHU U3 IJIOCKOCTHU JACUCTBUS MOMEHTA HE TpeOyeTcs.

9.2.9 Pacuer Ha yCTOMYMBOCTD CTEPIKHEH CILJIOIIHOTO IMOCTOSTHHOTO CEYCHHS (KpoMe KOpoOJaToro),
MOJIBEPKCHHBIX CKATUIO W W3rM0y B JABYX TIJIABHBIX IUIOCKOCTSX, MPU COBHAJACHUU TUIOCKOCTHU

. I,»i
HamOombIIel xkectkoctd (~F © ")) ¢ MIIOCKOCTRIO CHMMETPUH, a TaKKe IMPH CeUeHUH Thma 3 (CM.
Tabuiy 21) caeayer BBITIONHATE 10 popmyiie

ra

N l(py 4Ry 7,) <1

e ff:"eu:u = @g}l (D,63 ct 0,4%{{;} ]

(116)

(117)

Tab6muna 21
Tu CxeMa ceyeHus u 3HaueHus KO3PPUITUSHTOB
Il AKCICHTPUCUTET
ceu
e_
HU
P
® 11pu 3 npu
mxil 1< mx£5 }“.J’ £3’14 }“}' >3’:
1 yeo 0,7 m 1 fo f
+ X B L
" 0,65+0,05 e
I X
'pb
2 ¥y ¥
u . ml
r— . . x
yI© y
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4 1-03%2/ 4 | 1-(0.35-0,05m,) 1 1=(1- Je, fo, )
v Iyl 5= 1 npu 2/
x— f— A . dx
¥ ¥y

O06o3Ha4yeHus1, TPUHATHIC B Ta0OuIe 21:

fl u fz - MOMCHTBI HHEPIHUU COOTBECTCTBCHHO OoJIbIIICH M MEHBIICH ITOJIOK OTHOCHUTEILHO OCU CUMMCTpPUH CCUCHYF

T
¢ _ spauerme 7 npu + 3,14

[Tpumeuanue - [Ipu 3HAUCHHUAX Bik<o3 cleayeT MpUHUMATh 2ih=03,

3/1ech cleayeT OnpeaessTh:

P
P& . cornacuo TpeboBaHusaM 9.2.2, npuHuMas B Gopmynax BMecTo #u A COOTBETCTBEHHO ¥ 1

=

£ - cornmacHoO TpeboBaHusM 9.2.5.

Hlgf y = N .
[Tpu BBIYMCIIEHUU 3HAYECHUS W Y s cTep)kHEN JBYTaBPOBOIO CEYEHHS C HEOJMHAKOBBIMU
TonKaMu K03Q UIMEHT 7 CleIyeT onpeeaTh KaK Ul cedeHus THia 8 mo tabuie J1.2.

Ecmu &+ <ty , TO KpoMe pacyera no (opmyine (116) ciaenyer mpoU3BECTH JOMOTHUTEIHHYIO
npoBepky 1o ¢opmynam (109) u (111), npunumas °r 7o
Py 7oA
Ecmm Y, 10 Kpome pacuera mo dopmyine (116) creayer MpPOW3BECTH TOMOJHUTEIHHYIO
npoBepky 1o ¢popmyiie (109), npunumas “» 7o,
3Ha4YeHUs1 OTHOCUTENIBHBIX 3KCLEHTPUCUTETOB CIEAYET BBIYUCIATH 10 (hopMynam:
By =exﬂf}ﬂx; (118)
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Py = eyﬂf I}ﬂy ’ (119)

W

W "
rae ' ¢*u % - MOMEHTBI CONPOTHBIICHUS CEUEHHIA 11 Haubollee CKATOr0 BOJIOKHA OTHOCUTENIBHO
oceii cootBercTBenno X ~ Xy Y TV

. I >1I
Ecnu miockocTh HanOobIIeH )KeCTKOCTH ceueHus cTepxkHs (*F © 7)) He coBmagaer ¢ mioCKOCThIO

i
CHMMETpPHUH, TO PACYETHOE 3HAYCHUE ~ * CIIEAYET YBEIUYHUTh Ha 25% (Kpome cedeHus Tuma 3 1o Tadnuie
21).

9.2.10 Pacuer Ha yCTOWYMBOCTb CTEp)KHEW CIUIONIHOIO MOCTOSHHOTO KOpOOYAaTOro Ce4YeHUs IMpU
C)KaTUU C U3rHOOM B OJJHOW WIIH B JIBYX TJIABHBIX TUIOCKOCTSIX CJIEIYET BBITIOIHSATE O (hopMyJiaM:

N (g ARy 7, )+ M, Hey 8 0, yin By v, ) €1, (120)

N gy ARy v ) + My Hey 8y Wy i Ryre ) 1 (121)

'I:'ex

rae , Ve KO3 PHUIMEHTH YCTOMYMBOCTH MIPU CKATUU C U3THOOM, OIpeernsieMble IO TabIuIe

J1.3;

£, ©
x, 7} - xooddunnenTsl, npuHUMaemble 1o tadnune E.1;

&
Ox , # - KO3 PULIKEHTHI, onpeaenseMble 1Mo GpopMynam:

5 = 10N KAR,) 8, = 1= 0N, HAR)) (122)

R W ¢
U IpUHUMaeMble paBHbIMU 1,0 cooTBeTcTBeHHO Tpyt * % ~1u " # ~ 1.,

. I,»1,, M, =
[Ipu omHOOCHOM M3rMOE B IUIOCKOCTH HauOonblme sxkectkoctu (~F ° °F; s 0) BMecto

Yoy clenyeT NpUHUMATh ¥y,

9.3 PacyeT Ha yCTOMUYMBOCTb 35IEMEHTOB CKBO3HOIO CeYeHuUs

9.3.11lpu mpoBepke Ha YCTOHYMBOCTb BHELEHTPEHHO-CKATBIX (CHKATO-U3rHMOaeMbIX) CTepKHEU
CKBO3HOT'O CEUEHHUS C COCAMHHUTENbHBIMM IJIAHKAMHU WM PElIeTKaMU CJIEeIyeT BBIIOJHATh KaK pacuer
CTEpPXHS B 1IEJIOM, TaK U OTJEIbHBIX BETBEH.

9.3.21Ipu pacuere CTEp>KHS B IEIOM OTHOCHUTEIHHO CBOOOMHON ocu mo Qopmyrne (109), xormga
IUTAHKA W PEIICTKH PACIONIONKECHBI B TUIOCKOCTSX, IMApPaJICIBHBIX TUIOCKOCTH JICHCTBUS MOMEHTAa,

kod(purmeHt e cienyeT ompenensaTh mo Tabmuue /.4 B 3aBUCHMMOCTH OT YCIIOBHOW NPHBEICHHOM
ruOKOCTH Mo (}\gf
bopmyne

- cM. Tabmuiy 8) M OTHOCHTENBHOTO J3KCIeHTpucuTera *# . ompenenseMoro mo

m=edall (123)
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e ¢-MIN. SKCIEHTPUCHTET, HPH BBIYMCICHHM KOTOPOro 3Hauenus M u 1y cienyer
MIPUHUMATB COTJIACHO TpeOoBaHUsIM 9.2.3;

@ - pacCTOsSIHME OT IVIaBHOM OCH CEYEHHUs, NEPIEHIUKYIIIPHON MJIOCKOCTU AECUCTBUS MOMEHTA, JI0
ocu HanboJiee C)KaTol BETBU, HO HE MEHEE PACCTOSHHS IO OCH CTEHKU BETBH;

I MOMCHT MHEPIUHN CEUCHHUA CKBO3HOI'O CTCPKHA OTHOCUTEIIBHO CBO60,I[HOI>'I OCH.

[Ipu 3nauenusx *#* 720 pacder Ha yCTOWMYMBOCTH CTEPIKHSI B IICJIOM HE TPeOyeTcs; B 3TOM cliydae
pacuer clieyeT BBIMOIHATh KaK JUIs U3TH0AeMbIX SJIEMEHTOB.
9.3.31Ipu pacuere OTAEIHHBIX BETBEH CKBO3HBIX CTEpKHEW ¢ pemerkamu 1o Qopmyrne (7)

. N
NPOJIOILHYIO CUIY B KaKJOH BETBU CIEAyeT OMpeNeNaTh C YYeTOM JOMOIHUTENBHOTO YCUIMs ~ %3 oT
MOMEHTa. 3HaY€HHUE 3TOT0 YCUIIHS CIeAYET BBIYUCIATH 110 (opMyIam:

Nog =Myl TIpH M3rue CTEP)KHS B IUIOCKOCTH, NEpIeHIUKYIspHOil ocu ¥ ¥ | st ceuenmit
tumnoB 1 u 3 (cm. Tabnuiy 8);

Nog =05My 1o e, JUIs cedeHuit Tumna 2 (cM. Tadnuiy 8).

Nog = LI6M, 15 npu M3rude CTEpXKHS B IUIOCKOCTH, NEPHEHAMKYISpHOW ocu * ~ &, s
ceueHuii Tuna 3 (cm. Tabauiy 8);

Nog =05M, 18y e, JUIs cedeHuit Tuma 2 (cM. Tabnuiy 8).

31ech b , by , by. paccTOsSHUS MEX]y OCSIMU BeTBel (cM. Tabmuiy 8).

[Ipu u3rube crep>kHs CKBO3HOTO ceueHus Tumna 2 (cM. Tabmuily §8) B JABYX IUIOCKOCTSIX YCHIIME

Vg CIIEAYET ONPEAEIATh 10 (hopMyiie

Nag =05 1B+ M, ib) (124)

9.3.4 Tlpu pacyere OTIENBbHBIX BETBEH CKBO3HBIX CTEpKHEH ¢ muiankamu B popmysne (109) cnemyer

N . . .
YUUTHIBATH JOMOJTHATENbHOE yerne — 24 ot MomenTa M i MecTHbII M3ru6 BeTBeil OT PaKTHUECKON HITH
YCIIOBHOM MOTNEPEYHON CHIIBI (KaK B MOsicaX 0€3pacKOCHON (hepMmbl).

9.3.5Pacuer Ha YCTOWYMBOCTh BHEIIEHTPEHHO-CXKATHIX (CIKATO-U3TUOAEMBIX) TPEXTPAaHHBIX
CKBO3HBIX CTEp)KHEW C pEmIeTKaMHd M TOCTOSIHHBIM IO JTMHE PaBHOCTOPOHHUM CEUCHHEM CJEAyeT
BBITIOJHSATH COTJIACHO TpeOoBaHUsAM pazjena 16.

9.3.6 Pacyuer Ha yYCTOHYMBOCTH CKBO3HBIX CTEp)KHEH W3 JIBYX CIUIOUIHOCTEHYATHIX BETBEH,
CUMMETPUYHBIX OTHOCUTENIBHO ocH + ~ * (pucyHOK 12), ¢ pereTkaMu B IBYX MapajlieNIbHBIX MIIOCKOCTSIX,
MOJIBEP’KEHHBIX CKATUIO M U3rMOY B 00€UX INIaBHBIX MJIOCKOCTSX, CIEIYET BBIIOIHSATH:

AJIs1 CTCPIKHSA B LIEJIOM - B IINIOCKOCTH, napanneanoﬁ IIJIIOCKOCTAM PEHICTOK, COrJIaCHO TpC6OBaHI/I$IM

9.3.2, mpuHuMas x 0;



JUISL OTJCNIBHBIX BETBEH - KaK BHEIIGHTPEHHO-C)KATBIX A1eMeHTOB 1o ¢opmyinam (109) u (111); npu
3TOM IPOJOJIBHYIO CHUJIY B KaXKAOH BETBH CIENYET ONPEAENATh C YYETOM JOMOJIHUTEIBHOTO YCUIIUS OT

M A
MomeHnta ~ # (9.3.3), a MOMEHT ~ *pacnpeaensiTh MeXAy BETBSIMH IPOMNOPIUOHATIBHO MX >KECTKOCTSIM

L (cm. pucyHok 12); eciim MOMEHT My JICUCTBYET B IJIOCKOCTH OJIHOM M3 BETBEH, TO CIENYET CUUTATh
€ro MOJHOCTBIO MepenalnMMess Ha 3Ty BeTBb. Ilpu pacuere mo dopmyne (109) rubkocts OTAETHHOMN
BETBH CJIEJyeT ompenesaTh ¢ ydetom Tpeboanuii 10.3.10, a mpu pacuere mo ¢opmyne (111) - mo
MaKCHMaJIbHOMY PAaCCTOSHUIO MEKY y3/1aMH PEILIECTKHU.

I

¥l
Pucynok 12 - Cxema cKBO3HOTO CEUEHHS CTEPKHSI U3 JIBYX CIIOLIHOCTEHYATHIX BETBEH

9.3.7 Pacyer COCTMHMTENBHBIX TUIAHOK WM PEIIETOK CKBO3HBIX BHEIICHTPCHHO-CXKATBIX (CHKATO-
M3rU0aEMBIX) CTEPKHEHN CIIeAyeT BBIIOIHATH COTJIacCHO TpeOoBaHusM 7.2.8 u 7.2.9 Ha monepeyHyo Cuiy,

paBHYIO OOJbIlIEeMYy M3 JBYX 3Hau€HHUH: (paKTHUECKO momepedyHoil cuie < YCIIOBHOW NOIEPEUHOU

Qﬁc

cuie , BBIUUCIIIEMOM coryiacHO TpeboBaHusIM 7.2.7.

B cnyyae korma dakthyeckas mornepeyHas cuiia OOJbIle YCIOBHOM, CIEIyeT COEIUHSATH BETBU
CKBO3HBIX BHCHHCHTPCHHO-CKATBIX 3JICMCHTOB, KaK IIPaBUJIO, pCIICTKaAMHU.
9.4 NMpoBepKa yCTONYNBOCTU CTEHOK U NOSICOB

9.4.1 PacueTHble pa3Mepbl MPOBEPSEMBIX Ha YCTOMYMBOCTH CTEHOK U TMOSICHBIX JHCTOB (IIOJIOK)
clenyeT IpuHUMAaTh corjacHo TpedoBanusM 7.3.1 u 7.3.7.

9.4.2 YCTOWYMBOCTh CTEHOK BHEUEHTPEHHO-CKATHIX (CIKATO-M3THOAEMBIX) JJIEMEHTOB CJEIyeT

5 P =g 12,0 [R,TE
CUHNTATh OGCCHC‘-ICHHOI/I, €CJIn  yCJIOBHAsA T'MOKOCTb CTEHKH HC TMPCBLINIACT

3HAa4YeHUH NMpeIeNbHON YCIOBHOM THOKOCTH Py , OTIpesieTsieMbIX 1o (hopMyaM TabIUIbI 22.

Tabmua 22
Tu | Cxema ceyeHUs U SKCUEHTPUCUTET VYcnoBus
[IpenenvHas ycioBHast THOKOCTB C1
11 HpI/IMeHeHI/IH
ceu popmyn
e_
HHU
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s
1 J':I--—-l'_' y = 1£mx£1 }‘1{:2 iﬂ”':iu”d:
:[ 0; ms
X1 __l"_ —X JByTaBpa
y y| ¥y TPy 7 Py
EJ: 22 T“uw =Euw1 =1,
2 _y__ ) cf{)yi@e-liaiz P = Paz =142
mu )
X X
EC?‘R‘}'TC
L07+2 4
¥ \Ll(z—an!a? +46%) (127)
3 g 1fasp R = 0,752
"
X l e X
J?
4 _yJ,:ﬁ 1585 Thy <, Dy = (0,440,073, )(1+0,25,
X X 085 <4
J?
&
5 J’ifx J’i iy 2 }\w=2M
X— X — | X
T T
) y

OO6o3Ha4yeHus1, TPUHATHIEC B Ta0IHIIE 22!

A .
¥ YyCJIOBHad TUOKOCTh CTCPIKHSA B IIJIOCKOCTU ACUCTBUA MOMCHTA,

£ .
¢ - koa(huIMeHT, onpeaenseMbli o Tadnuie 17 B 3aBUCUMOCTH OT & ;

o =(d; —a-)fa a N
(oy —o3)/0y (3mech "1 - HanboblIee CKUMAIOIIEE HATPSHKEHHE Y PACYETHOM MPAHULILI CTEHKH, IIPHHHUMAEM

Y BBIUYHCIICHHOE 0e3 ydyeTa Kod(hPHUIueHToB
): 8=015%,7/04 (snech O IEhy )

I'paHUllbl CTCHKHU

By Py

Porp . T
u T YZ- cooTBETCTBYIONIEE HANPSHKEHHUE Y IPOTHBOI

CpCAHCC KaCATCJIbHOC HAIIPAKCHHUC B pPaCCMATPUB
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T= 2 )

b
KOpoO4aToro ce4eHus J - mmpuna nonku Tapa.

[Ipumeyanus

<

. L, 4 i > |
1 Jlns cevennit Tuna 1 npu 3Havenusx O % ° 1 umm 10 * = 20 3HayeHud Pagy CIEeAYyeT ONpEeNesaTh JIMHE]

w, = w, =
MEX1y 3HA4YECHUSIMHU }”“W, BBIUUCIIEHHBIMU cormacHo 7.3.2 (7% 0) wm 85.8 (7* 20) u mo ¢opm
COOTBETCTBEHHO.

2 llns cedenus tuna 2 npu % £0,5 3HauCHUE Py ClielyeT ONPEIENSITh IBAXK/bI: COMNIACHO 7.3.2 U C UCTIOJIb30B;

(126); mpu 0,5 < @ <1 - uneiinoit MHTEPIOJSALAECH MEKy 3HAUCHUSAMU P , BBIYMCIEHHBIMU Ip1 @ ~ 0,51 & =

3 Jlns ceuenus tuna 4 npu Ay € 0,8 wm P >4 B (hopmyne (129) cnenyer npuHUMATD Ay = 0,8 wm A " 4 coor!

. <y < Py N
4 JInst ceyenuii Tuna 5 npu 3HadeHusx 0 Y 1 3HaueHus ¥ cienyer onpenensaTh IMHEHHON MHTEPIOJISIHE:

Py , BBIYUCIICHHBIMH COTJIACHO 7.3.2 (mJ‘ - 0) u mo ¢popmyze (130).

£ £ ™,
9.4.3 [Ipu BeIMoNHEHUH ycnoBus 0,8~ Wilpe ARy 7o) < 1 npenenbHYIO YCIOBHYKO T'MOKOCTb P :
BbIUKCIIEHHYIO 110 hopmynam (125) u (126) Tabmunel 22, 1omyckaeTcsi yBeIUMYUBATh IYTEM ONPEIEICHUS
ee 1o ¢popmyne

N

iuw = 11.!wl +5{iuw2 _iuwlj' l-—
we AKy ¥,

: (131)

rae Pt u Paw2_ 3HAUYEHUS Moy , BerarcneHnHsie mo gopmymnam (125), (126) u (127) tabnuusr 22.

N’f(@gﬂﬂ}l?c} <

[Tpu BBIOJIHEHUH YCIIOBHUS 0,8 3HaueHue P cieqlyeT MPUHUMATh PaBHBIM P2 .

9.4.4 Crenku BHCICHTPCHHO-CXKATBIX (C)KaTO-I/ISI‘I/I6aCMLIX) OJICMCHTOB CIIJIOIIHOI'O CCUYCHHA

Ay 2
(KOMOHH, CTOEK, Omop | T.I.) pu ¥ ~ 2.3 cienyer, Kak MPaBUIIO, YKPEIUIATh MOMEPEYHBIMU peOpaMu
KECTKOCTH B COOTBETCTBUU ¢ TpeOoBaHusiMu 7.3.3.

9451lpn yKperuileHMH CTEHKH BHEIEHTPEHHO-C)KATOro  (CKATO-M3THOAEMBIX)  DIIEMEHTa

Ly 2 6hyty,
MpOoaAOJIbHBIM perOM KECTKOCTHU (C MOMCHTOM HHCPUHUUN ), PACIIOJIOKCHHBIM TTOCCPCANHEC

CTeHKH, Hanbosiee Harpy>KeHHYIO 4acTh CTEHKH MEXIY MOsSCOM M OChbl0 pedpa cieAyeT paccMaTpuBaTh
KaK CaMOCTOSITENIbHYIO IUIACTMHKY W TpOBEpsATh No (opmymnam Ttabmuisl 22. Ilpu 3TOM pacuer u
MIPOCKTUPOBAHHUE pedpa M 3JIEMEHTA B 1IEJIOM CJISIyeT BBITIOIHATE C y4eTOM TpeboBaHuii 7.3.4.

o Moy
9.4.6 B cinyuasx korjga (akTH4eCKOe 3HAYEHHE YCIOBHOH T'MOKOCTH CTEHKHU IIpEBBILIACT

MIPEACIIBHOE 3HAYCHUE }\””', BBIYUCIICHHOE Ui ceueHHi Tuma 1 mo ¢dopmymnam Tabmuuel 22, a s
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CEYCHHI TUIOB 2 W 3 ¢ ydeToM mnpuMedaHus 2 Tabmumbl 22 (mpu & i0,5), JIOTTYCKAETCsl TMPOBEPKY
ycToiunBocTu crepxHs nmo dopmynam (109), (115) u (116), a Taxke npu = £0,5 mo dopmyne (111)

BBINOJIHATH C Y4€TOM PACUECTHOW YMEHBIIEHHOM IJIOIIaAN 44 B COOTBETCTBUHU C 7.3.6.

9.4.7 YcTOHYMBOCTL TOSICOB (ITOJIOK) BHELEHTPEHHO-CHKATHIX (CKATO-U3THOAEMBIX) CTEpIKHEH C

La 002 .
rubkocteo 0,8 #7474 cnegyer cuuTaTth OOECIIEYEHHOM, €CIIM YCJIOBHAs TMOKOCTh CBeca Mosca

Pp = (b ft ) JRGE Ppp =By fee) [ROFE
(nonxu) Gy 117):J % VI [IOSICHOTO JIHCTa o © Gor 1250 %y HE NPEBBINIAET 3HAYECHHUIT

MPEeACIIbHON YCIIOBHOW THOKOCTH }\”f (}\“f 1) , OIIpeAeIIIeMbIX 110 opMystaM TaOIuITs! 23.

Tabmuua 23
Tun CxeMa ceueHus U HKCIICHTPUCUTET VYciosue
- npiMe- [TpenenpHas ycmoBHast rUOKOCTB CBeca Tosca
ced HCOHIA MOSICHOTO JINCTA Puf 1 pu THOKOCTH CTE:
c- (I)OpMYJ'I < E (i ) £
08" "*vr T4

HU

s

1 y% v ber o<y S P = Py — 0.01L5+ 0,7, I,

X —|— 7 X— —}I
—_— ®
y Y
2 be Pt = P — 0.015,3+ 138, )
V¢ ’
: W
X— 11— - — X
y
3 J’I - by =036 +010%,
X—|— =X
W
y
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4 Y y Fyr = 0,36+ 0,100,

.E'r ] - e_'i‘

y y

O6o3Hauenue, npuHATOE B TabIuUIE 23:

Pafe npeenbHOe 3HAUCHHE YCIOBHOW TMOKOCTH CBeca IMOsica HJIM IMOSICHOTO JIMCTa LEHTPAIbHO-CHKATOTO 3.
ompeensieMoe coriacHo TpeboBanusm 7.3.8 u 7.3.9.

[Ipumeuanue - Ilpu 5 Cmy S 20 3HaueHUs

g (g 1)

CIEAYEeT ONPEACNATh JUHEHMHOW WHTEPIOIAUUEH

3HAYCHHUSIMU }\“f (}\“f 1) , BBIYMCJIICHHBIMU 110 (pOpMyJiaM HacTosIeH Tabmauibl, 1 corsacHo 8.5.18 u 8.5.19 (npu
COOTBETCTBEHHO.

9.4.8 JIns monok (CTEHOK) ¢ oTrudaMu (CM. PUCYHOK 5) 3HaU€HUs MPEAETbHON YCIOBHOM THOKOCTH

Dgp (g 1)

, OTIpeesgeMble 1o popMysiaM TabauIel 23, ciieqyeT yMHOXKHUTh Ha KoaduuumeHT 1,5.
Pa3mepsl oTruba cnenyer onpenensaTh coriaacHo TpedoBanusam 7.3.10.

949 HpI/I Ha3HAYCHUH CEUYCHUM BHCHOCHTPCHHO-CXKATBIX H CKaTO-U3TH0AEMBIX JJIEMEHTOB IO

npenenbHo THOKOCTH (pazmen 10.4) 3HaueHUs NPENENbHBIX YCIOBHBIX THOKOCTEH CTEHKH }\“"’“',

orpesensieMbIX o GopMmyiaam TaOIUIBl 22, a TaKKe MOsSICOB }\"’f (}”“f 1) , OIlpenesieMbIX 1o (popmynam
Tabmuipl 23 U cornacHo TpeboBaHUAM 9.4.8, nomyckaercsl yBeJIMUMBATh YMHOXKEHHEM Ha KO3 (OUIIUEHT

o AR, TN . £
MR (specy ¥m- mensmee us smavenmit ©¢, “F2 . Pew | yenomssosanmoe mpu mposepke
YCTOMYMBOCTH 3JIEMEHTA), HO He Oojee ueM B 1,25 pa3za.

10 PacyeTHble ANUHbI U NpeaenbHbIe TMOKOCTU 3/IEMEHTOB CTalNbHbIX KOHCTPYKLUMA

10.1 PacyeTHble ANUHbI 3N1IEMEHTOB NJIOCKUX thepM U cBA3en
. .Eg-
10.1.1 PacyeTHble JUIMHBI CXKATBIX JIEMEHTOB IUIOCKUX (epM H CBSA3EH B UX IIIOCKOCTH " U3

!
mnockoctn %+ (pucynok 13, a, 6, B, I), 33 MCKIIIOUEHHEM >JIEMEHTOB, ykazaHHbIX B 10.1.2 m 10.1.3,
CllelyeT MPUHUMATH 10 Tabmuie 24.
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S

a - TpeyrojibHas co CTOHKaMu; 0 - paCKOCHas; B - TPEYroJIbHAS CO LITPEHTENISMH; T -
[0JIypacKOCHasi TpEyTroJibHas; 1] - IepeKpecTHas

Pucynok 13 - Cxembl i1 onpeiesieHus: PACUETHBIX JUTMH CKAThIX 3JIEMEHTOB (0003HAUYEHUS - CM.
Tabnuiy 24) peuetox Gpepm

Tabnuna 24
Hampasnenue nmpomgonbsHoro u3ruda dieMenTta hepMal h) i
P P Pep Pacuernrie mmnsl & u ¢l
MOSICOB OTIOPHBIX MPOYHX
PacKocoB U 3JIEMEHTOB
OTIOPHBIX CTOEK pemeTKu
Lo .
1 B mnockoctu dpepmbl ¥ :
a) 1 pepM, KpoMe yKa3zaHHBIX B o3uuuu 1, 6 { { 0.8¢
0) s hepM U3 OIMHOYHBIX YTOJIKOB U (pepM C MPUKPEITICHHEM { { 0,9¢
HJIEMEHTOB PEIIETKU K MOsSCaM BIPUTHIK
2 B HampaBieHWH, MEPICHANKYISIPHOM TUTOCKOCTH (Gepmbl (U3
TJIOCKOCTH (pepMBbI) ¥+ !
a) 15 pepM, KpoMe yKa3zaHHBIX B IO3ULIUH 2, O i i i
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0) s pepM C MPUKPEITICHUEM 3JIEMEHTOB PEIIETKH K IMosicam i i 0’931
BIIPUTHIK

3 B mo6oM HampaBiieHUU fy =l st pepM U3 OJIMHOYHBIX 0,85/ ! 0,85/

YTOJIKOB TIIpH OJHMHAKOBBIX PAaCCTOAHUAX MCKAY TOYKaMU
3aKpCIUICHUA 3JIEMEHTOB B INIOCKOCTHU U M3 IIJIOCKOCTHU (bepMBI

OO6o3Ha4yeHus1, TpUHATHIC B Ta0uIEe 24 (cM. pucyHoK 13):

{ - reoMeTpHUECKas UIMHA IEMEHTA (PACCTOSHIE MEKY LCHTPAMH GIIIKAIIINX Y3II0B) B INIOCKOCTH (epMBI;

jl-paCCTOHHI/Ie MEKIY y37aMH, 3aKPEIUICHHBIMH OT CMEIIEHHs W3 IUIOCKOCTH (epMbl (mosicamu e
CIIEIUATbHBIMUA CBSA3SIMH, JKECTKUMH IUTUTAMH TOKPBITHH, MPHUKPEIUICHHBIMH K MOSCY CBAapHBIMHU INBAMH F
0oTaMH, ¥ T.I1.).

{ {
10.1.2 Pacuernbie mmnbl % u ¥+ BepxHero mosica GepMbl (HePa3pPE3HOro CTEPKHS) ITOCTOSHHOTO
CCUCHHMSI C PA3JIMYHBIMH CO)KUMAIOIIMMU WJIH PACTSATUBAIOIIMMHU YCHIUSAMH Ha ydacTKax (YHCIIO YY4aCTKOB

PaBHOU JUTMHBI k2 2) B PEATNON0KEHUH IHAPHUPHOTO CONPSKEHUS (PUCYHOK 14, a) 371eMEHTOB peleTKU
U CBsI3€il IoMycKaeTcs ONpeaesisaTh Mo GopMyiam:

B IIJIOCKOCTH I105ACa (l)eprI

- 3 5
Ly = (01707 + 0,891 208 (136

rae @ - OTHOUICHWE YCHIIHS, COCEHEr0 C MaKCHMAJbHBIM, K MAaKCUMAJIbHOMY YCHIIMIO B TIAHEISIX
bep™msr; ipu 3TOM 1 202055
13 MJIOCKOCTH Tosca (hepMbl

oy =[0,75+0,256/ k-D¥ 3 20,5 (137)

rae . OTHONIEHHE CYMMBI YCHJIMH Ha BCEX y4yacTKax (paccMaTpUBaeMOM JJIMHBI MEXIY TOUKaMH
3aKpEIJICHUS] T0sACa U3 IJIOCKOCTH), KPOME MAKCUMAJIBHOTO, K MaKCHUMaJlbHOMY YCWIMIO; IIPH 3TOM
-1y >8 * —
(k-1y252 0,5. ITpu BeIUMCIEHUYN TapaMeTpa g
He0o0X0IMMO MPUHUMAThH CO 3HAKOM "MUHYcC".

B opmyite (137) pacTAruBaromine yCUiius B CTEPKHIX

{ { .
PacueTHrie JIJINHBI E5’1:‘1/1 E5’1:"1BCTBI/I CKBO3HOH KOJIOHHBI ITOCTOAHHOI'O CCUYCHHSA (Hepa3pe3H0r0

CTEpXHS) C Pa3IMYHBIMHA C)KUMAIOIIMMHU YCHIIMSAMH Ha y4acTKaX (YMCIIO YYaCTKOB PaBHOM JTMHBI £ 22)
C TPaHUYHBIMH YCJIOBHUSIMH, KOTJa OJWH KOHEI[ CTEP)KHS (HW)KHUH) KECTKO 3aKpeIUIeH, a APYrou -
LIAPHUPHO ONEPT B INIOCKOCTH PELICTKU IPU IMIAPHUPHOM KPEIUICHUM K HEMY DIEMEHTOB PELICTKHU
(pucynok 14, 6), momyckaeTcst onpeaesaTh o GopMyiam:

B IIJIOCKOCTH BETBHU
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- Jo36+ 0597 »
for 0,36 + 0,58~ 2 0,6] ’ (138)

rac 2 - OTHOIIECHHE ycuiindg, COCCAHCTO0 C MAaKCUMAJIbHBIM, K MaKCUMAaJbHOMY YCHUJINIO B MCCTC
3aJIeNIKH; Ipu 3ToM 1 2o 2(;
U3 TUIOCKOCTH BETBU

]
L1 = (0.6:% +0,548) = 2 0,50
k : (139)

]

rac = - OTHOMICHUC CYMMBI yCI/IJII/Iﬁ Ha BCCX y4YaCTKax, KpOMC MaKCUMAaJIIbHOTO, K MAaKCUMAJIbLHOMY

- x4z
YCUIINIO B MECTC 3aACJIKU,; IIPHU 9TOM (';: -D - 'IS =0.

a) a)

I-L . [ o _{' CaATb
= L /

o

1-1
COH3N
a.n.ghepmot /

=

."'n - -f"'z-"\'.lmﬂj
-

~—
—

g.n.chepysi
!

a - mosica (epMbl; O - BETBH KOJIOHHbI

Pucynoxk 14 - Cxemsl Aj1s1 oNpeAeeHus pacCdeTHOM JJIMHBI YJIEMEHTOB

B 00oux ciyuasx {. umna ydacTka (cM. pucyHku 13 u 14); i paccTosiHue MEXIy TOYKaMU
CBSI3€M U3 IUIOCKOCTH CTEP>KHS (CM. pUCYHOK 14), W pacdyeT Ha YCTOWYMBOCTH CJIEyeT BBINOJIHATH Ha
MaKCHMaJIbHOE YCHUJIUE.

{ {
10.1.3 Pacuernbie amuusl % u  ¥-l(npu gomymieHMH, YTO OHM HE 3aBHUCAT OT COOTHOIICHHS
YCUJIMIA) IEMEHTOB MEPEKPECTHON PEIIeTKH, CKPEIJICHHBIX MEXy co00i (cM. pucyHok 13, n), ciemgyer
MPUHUMATSH 110 Tabnuie 25.

Tabauua 25

KoHcTpykius y3i1a nepeceueHus 3JIeMEHTOB

fof .1
peLIETKH PacueTtnas [yinHa ¥ " U3 miIockocTH (epMsbl (CBSA3N) MpI

INOAACPKUBAOIICM DJICMCHTC
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PacCTAHYTOM Hepa60Ta}01ueM CXXaToOM

O0a sneMeHTa He MPEPHIBAIOTCS ! 0.7%1 4

[TopnepKUBAlOIIM  3JIEMEHT  IpepbiBaeTCss U
nepekpbiBaeTcst (pacoHKOM:

paccMaTpuBaeMBbIii 3JIEMEHT He TpepbIBaeTCs 01731 i 1, a4

paccMaTpuBaeMblii  3JIEMEHT  IpephIBaeTcd U 0.7% - -
nepeKpuIBaeTcs: PacoHKON ’

O603HaueHus, npuHATHIEC B Tabmuie 25 (cM. pucyHok 13, 1.):

{ . paccTosHUE OT LIEHTpa y31a (pepMbl (CBSA3H) IO TOUKH [IEPECEUCHUS IIEMEHTOB;

jl - [NIOJIHAA TeOMETPHUYICCKAA IJINHA 3JICMCHTA.

10.1.4 Pamuycel mHepiuM '-X CEYCHHWH DJIEMEHTOB W3 OJWHOYHBIX YTOJIKOB TIPH OMpPEICIICHUH
rMOKOCTH ClIeAyeT MPUHUMATh:

MIPU pacueTHON JIJTMHE DJIEMEHTa HE MeHee 0,857 (rme i paccTosiHue MEXIy IEHTpaMH

GaTIKAiIINX Y3I0B) - MUHAMAMbHEMH (©  ‘min );

B OCTAJIBHBIX CJIy4YasaX - OTHOCHUTCIIBHO OCH YTOJIKA, HCpH@HI[PIKyTI&IpHOfI niIn Hapanneanoﬁ

i=i 1=1
TIocKocTH depMsel (© ¥ unm #), B 3aBUCUMOCTH OT HalpaBJeHUs POI0JILHOTO U3ruoa.

10.2 PacuyeTHble ANMHbI 3NEeMEHTOB MPOCTPaHCTBEHHbIX pelleTyaTbIX KOHCTPYKUWUHU, B
TOM YMCIie CTPYKTYPHbIX

! .
10.2.1 PacueTHbIe JJIMHBI é-!’f'B.HCMGHTOB CTPYKTYPHBIX KOHCTPYKOHU CJICAYCT HNPUHUMATH 110

Tabune 26 (¢ - reoMerpuuecKas JIMHA YIIEMEHTA - PACCTOSHIE MEXKy LCHTPAMHU Y3/IOB CTPYKTYPHBIX
KOHCTPYKIIUH).

Taobnuua 26
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DJIEMEHTBI CTPYKTYPHBIX KOHCTPYKIIUMA

!
Pacuernas gianHa of

1 Kpome yka3aHHbIX B IO3ULUAX 2 U 3

2 HepaspesHble (He mpepbIBalOIUecs B y3jax) Mosica, a TaKKe 3JIEMEHTHI MOSICOB U
pELIETOK, MPHUKPEIUIAEMBIX B y3J1aX CBApKOM BIPUTBIK K IIAPOBBIM  WIIHU
HUAJUHIPUYECKUM Y3JIOBBIM AJIEMEHTaM

3 U3 0AMHOYHBIX YTOJIKOB, IPUKPEIUIIEMBIX B y3J1aX OJHOW MOJIKOM:

a) CBapHBIMU IIBaMH WM OonTamu (HE MEHEe MABYX), PACIOJIOKEHHBIMH BJOJb

DIIEMEHTA, TIPH i

10 90

cB. 90 o 120

cB. 120 1o 150 (TonbKO AJIst DIIEMEHTOB PEIIETKH )
cB. 150 10 200 (TONBKO AJIs1 SIIEMEHTOB PEIIETKH)

0) omHUM GOJTOM IIPH i, :
1o 90
¢B. 90 go 120

cB. 120 1o 150 (TonbKO AJIs SJIEMEHTOB PEIIETKH )

cB. 150 10 200 (TONBKO AJISt DIEMEHTOB PEILETKH )

0,85¢

0,90¢

0,75¢

0,70¢

0,95¢

0,85¢

0,80¢

Paguycel nHEpIIMM CceYeHHH f-X DJIEMEHTOB CTPYKTYPHBIX KOHCTPYKIUH TpU ONpPECICHUN

rUOKOCTH CllelyeT IPUHUMATh:

JUTSI CKATO-U3TUOAEMBIX 2JIEMEHTOB - OTHOCHTENIbHO OCH, MEPHEHAMKYISIPHON WM MapajuiedbHOM
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i=i i=i =
MJIOCKOCTH M3ruda ( * unm »); B OCTAIBHBIX CIIY4asX - MUHAMANbHbIMH (it ),

i oo
10.2.3 PacuetHble JUIMHBI % M pagdychl MHEPIMH CEUEHMH !-X CXKaThIX, PAacTAHYTBIX U
HEHArpy>KEHHBIX AJIEMEHTOB MPOCTPAHCTBEHHBIX KOHCTPYKLUUN (PUCYHOK 15) M3 OJMHOYHBIX YTOJKOB

IIPU OTIPENIeTIEHUU THOKOCTH CIIeyeT MPUHUMATH 10 Tabnuuam 27, 28 u 29.

Taobmuua 27

DJeMEHTHI IIPOCTPAHCTBCHHBIX

C>xaTble U HEHArpyKeHHbIE

PaCTHHYTBIe 9JICMCHTHI

KOHCTPYKLHI 3JIEMEHTHI

.E%; t fej‘ i
[Tosca:
1o pucyHky 15, a, 6, B . Fin L i
1o pUCYHKY 15, T, 1t 0,733m foin 0,733m -
1o pUCyHKY 15, e 0,64'3"’” i 0,64'3"’” i,
Packocsr:
1o pucyHky 15, a, 1 P gl Frein fala) Foin ()
o puCyHKy 15,0, B, T, € tgls f i g Eyain
Pacniopku:
o puUCyHKY 15, 0, e 0,80"'?'3 Foi - -
10 pUCYHKY 15, B 01733': i

O6o3Ha4yeHus1, TpUHATHIC B TabnuIe 27 (pucyHok 15):

Ige _ 6rue 28:
yCJIOBHaH I[JII/IHa, HpI/IHI/IMaeMaH 110 TAOJINLIC N
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Fd . KOA(PHUIMEHT pacueTHOH JUTMHBI packoca, IPUHUMAEeMbIi 1o Tabmute 29.

[Ipumevanus

1 Packocsl o pucyHKY 15, a, A B TOUKax mepecedyeHusl T0KHBI ObITh CKPEIUIEHBI MEXKIY COOOI.

{
2 3Hauenue % J1s pacOPOK MO PUCYHKY 15, B JaHO 1Sl pABHOMOJIOYHBIX YTOJIKOB.

! .
3 B ckoOkax JaHbl 3HA4YCHUA of nut JJI1 paCKOCOB U3 IINIOCKOCTH I'PAaHU KOHCTPYKIIUH.

Tabmuua 28

Konctpykius y3na nepecedeHust 3JIEMEHTOB PEIICTKU

i de
YcnoBHas IUIMHA paCKocCa IIpu

MMOAACPIKUBAIOIIICM 3JICMCHTC

pacTaHyTOM HepaloTaromem CIKaTOM
O0a cTep>KHS He IPEPHIBAIOTCS i 1'33 d 0,8'!?‘1’1
[Tonnep>xuBarOLIMii 3J€MEHT HpPEephIBAaeTCs U MEPEeKPhIBAETCS
(bacoHKOi1; paccMaTpUBaEMbIii JIEMEHT HE MTPEPHIBACTCS:
B KOHCTPYKLHUAX TI0 PUCYHKY 15, a 1’33 d 1, Gfd {q
B KOHCTPYKLHUSAX MO PUCYHKY 15, 1 (1,75- 19-0.1% {4 £
| @eoam
0,15%)"d
VY3en nepecedyeHUs] JIEMEHTOB 3aKPEIUIeH OT CMEIIEHHs U3 i ! {4
MIJIOCKOCTH TpaHu (auadparMoit u T.1.)

O6o3Hauenue, npuHsaToe B Tabnuue 28 (pucyHok 15):

2= Lo sindd M4 g indom )

i

. .
rae MLy SN papveHpITME MOMEHTBI WHEPILUU CEYCHHSI COOTBETCTBEHHO I05ICa U pacKoca.

[Tpumeuanmue - [Ipu * {1u”’3s dbopmynax TabauUIEI ClIeyeT MPUHUMATh COOTBETCTBEHHO # ~— 1 u # ~ 3.




Ta6muna 29

'}g .
HpHernneHHe packoca K 1moscam 3HayeHue 3HauCHIe I mpH i Eyin , PaBHOM
10 60 ¢B. 60 1o 160 cB. 160

CBapHbIMHU 1IBaMH, OoiTaMH (HE MEHEe Jo 2 1,14 0,54 +36imm ) 0,765
IBYX), PacoIOKEHHBIMH BJIOJIb
packoca

Casiie 6 1,04 0,54+28, 8 i {1 0,740
OnauM 605TOM 6€3 (hacOHKH IIpu nrOOBIX 1,12 0,64 +28,8£mi11 i 0,820

3HAYECHUAX

O6o3HaueHus1, MpuUHATHIEC B TabmuIe 29:

# - 1o Tabmuue 28;

i v dg g
- ITMHA, IPUHUMaeMasi paBHOM: " - i1 pacKOCOB 1O PUCYHKY 15, 0, B, T, €; ~# mo Ttabnuiie 28 - 1y pacCKOCOB
pucyHky 15, a, .

[Ipumeyanus

1 3nauenue * ¢ pu 2 Lnig CJeyeT ONPEENATh JMHEHHOW HHTEPIIOJISIIIUEN.

2 [Ipu npuKpernyieHu: 0JTHOTO KOHIIA packoca K mosicy 0e3 (hacoHOK CBapKoil uiau 60JaTaMu, a BTOPOro KOHIIA - Ye]
hacoHKy KOI(HIMEHT pacyeTHOI IIMHBI packoca cliexyeT npuHuMath pasusM 0,5(1+% @); npn npukperen

000UX KOHIIOB PACKOCOB 4epe3 (pacoHKU #d 710,

10.2.4 ]Ins onpeneneHust pacueTHBIX JJIMH PACKOCOB MO PUCYHKY 15, B, IpH NpUKpEIICHUH ux 6e3
(hacoHOK K pacmopke W TMOsCY CBApHBIMHU IBAMH WM OoiTaMu (HE MEHEEe JBYX), PacIOJIOKEHHBIMHU

BJIOJIb pacKkoca, 3HaueHue K03 PUIIeHTa pacueTHOMN IITHMHBI Hd cleyeT MPUHUMATD 110 CTPOKE TaOJIUIIBI
29 npu 3Hauennn *"Jlo 2". B ciaydae nmpuKperieHus UX KOHIIOB OJHUM OOJTOM 3HAa4YeHUE Hd clenayer

i
IPUHMMATB 110 cTpoke Tabmuipl 29 "OnHuM Gonrom Ge3 GacoHKK", a MPH BEIYUCICHUM 3HAYCHHA 9 110
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0,5(1+ )

Tabimie 27 BMECTO Hd cleAyeT NpUHUMATh

a, 6, B - C COBMCIICHHBIMHU B CMCKHBIX I'PaHAX y3JIaMU; I', I - C HECCOBMCIICHHBIMH B CMCKHBIX
T'paHAaX y3J1aMHU; € - C HaCTUYHO COBMCIICHHBIMHA B CMCKHLBIX I'PAHAX Y3JIaMU

Pucynok 15 - Cxembl IpOCTPaHCTBEHHBIX PELLETYATHIX KOHCTPYKIUI

] .
10.2.5 PacuerHble [UIMHBI % M padychl HHEPLMH © -X 3JIEMEHTOB M3 TPYO HIIM NApHBIX YTOJIKOB
clieyeT MpUHUMATh coriacHo Tpebdoanusm 10.1.1-10.1.3.

10.2.6 PacueTHble JUIMHBI CXKaThIX AJIEMEHTOB IPOCTPAHCTBEHHBIX pPEIIETYAThIX KOHCTPYKIMHA
AOIMYCKACETCA OnpeAciiaTb M3 pacdera C HCIOJIb30BAHUECM CepTI/I(bI/IIII/IpOBaHHI)IX BBIYUCIIUTCIBHBIX
KOMIIJIEKCOB (B TNPEAINOJIOKEHUH YHPYroi paboTsl cTanu U HenedhopMUpoBaHHOI cxembl). Ilpu sTom
PEKOMEHAYECTCA HCIIOJb30BaTh IMPOrpaMMHBIC KOMIIJIICKCBI, B KOTOPBIX HECyHIas CIIOCOOHOCTH CXKATBIX
CTEp>KHEH ompezieNieHa ¢ Y4eTOM HEIUIOCKON (hOpMBI IPOIOIBHOTO U3ruba.

10.3 PacyeTHble ANUHbI KONMOHH (CTOEK)

{
10.3.1 PacuerHble MTHHBI ¥ KOJOHH (CTOEK) MOCTOSHHOTO CEYCHHS WM OTAEIBHBIX Y4ACTKOB
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CTYIICHYATLIX KOJIOHH CJIICAYCT OIMMPCACIIATDH 11O (I)OpMy.He

Lo =ul
gf T (140)
rac £ AJIMHA KOJIOHHBI, OTACIBHOI'O Y4aCTKa €€ NJIM BBICOTa dTaXa,

- x0>(pULMEnT pacueTHOM JIMHEL

10.3.21Ipu onpeneneHnn KOIGOUIMEHTOB pPACUCTHON JJIWHBI KOJOHH (CTOCK) 3HAYCHHS
IPOJOJBHBIX CHJ B 3JEMEHTaX CHUCTEMBI CIIeQyeT MPHUHUMAaTh, Kak MPaBWIO, JJIS TOTO COYETAHUS
HArpy30K, JJIsi KOTOPOTO BBIIOJIHSIETCS MMPOBEPKA YCTOWYMBOCTH KOJIOHH (CTOEK) COTJIACHO paszeniaM 7 |

0.

JlomyckaeTcs onpenensaTh KO3 UIMEHThl PAaCYeTHON JIMHBI KOJIOHH TOCTOSHHOTO CCUCHUS U
OTJENbHBIX YYACTKOB CTYNEHYATHIX KOJOHH JIMIIb ISl COYETAHUs HArpy3oK, JArOIIero HamOobIlne
3HAYEHUs NPOJOJBHBIX CHJI B KOJIOHHAaX M Ha OTHAEJIbHBIX YYacTKaxX, W IOJYYEHHbIE 3HAYEHUS

KOB(l)CpI/IIII/IeHTOB H HCII0JIB30BAaTh JJIA YYAaCTKOB C APYIrUMHU COUCTAaHHUAMU HAI'PYy30K.

[Tpu 5ToM HeoOX0aUMO pas3iuyaTh HECBOOOAHBIE (PACKPEIJICHHBIE) pambl, Y KOTOPBIX Y3JIbI
KpEIUJICHUS pUTeNIel K KOJIOHHAM HE UMEIOT CBOOO/IbI TIEPEMEIICHHS B HAIIPABICHUH, IEPIICHANKYIIPHOM
OCH KOJIOHHBI B TIUIOCKOCTH pambl, U CBOOOJHBbIE (HEPACKPEIUICHHBIE) paMbl, Yy KOTOPHIX TaKHe
nepeMeNIeHUs] BO3MOXHBI (CM. PUCYHOK 1).

10.3.3 KospurmenTsl pacueTHOil UIMHBI *+ KONOHH (CTOEGK) MOCTOSHHOTO CEUEHMS ClIELYeT

OIpEaAcCIATL B 3aBUCUMOCTU OT YCJ'IOBI/II\/'I 3aKpCIUICHUA HMX KOHIOB M BHUAA HArpy3KH. ILJ'ISI HEKOTOPBIX
CJIY4acB 3aKpCIJICHUS KOHIIOB U BUAa HAIrpy3KU 3HAUYCHUA H MPUBCICHLI B Ta6m/1ue 30.

Tab6muna 30

Cxema
3aKpern-
JICHHS
KOJIOHHBI
(cToiikn) u
BUJI
Harpy3Ku

3

Koaddurmentsr pacdeTHOM IIWHBI  KOJOHH (CTOEK) TIOCTOSHHOTO CEUEHHUsSI C  YIPYTUM
3aKpeIUIeHUeM KOHIIOB CIIEAYeT OmpelensTh mo Qopmynam, mpuBeaeHHbIM B Tabmuuax M.1 u U.2
npunioxenus W.

10.3.4 Ko puImenTsl pacueTHOH JUIMHBI “ KOJNOHH MOCTOSHHOTO CEUEHHS B IUIOCKOCTH
CBOOOJTHBIX MJIM HECBOOOJHBIX paM IPH KECTKOM KPEIUICHWW pUTEJIe K KOJIOHHAM W TPU OJMHAKOBOM
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Harpy»keHUU Y3JI0B, PACIOJIOKEHHBIX B OJJHOM YPOBHE, CIEyeT ONPEesaTh Mo ¢popmynaM Tadmuis! 31.

Taomuma 31
Cxema pamsl [Tapametpsl Koaddurme
£ b
CB0OOIHBIE PaMBI
i\' f ;\T p - O I.S'EC _
L 11 #
I L] =~
ﬂ . I (Hl + Hz)l
) i A k + 1
‘.‘ I | ‘.‘ I 5} \ ol 2
A A L] ~
L7 L
*,\_." hlr po= I .::1*?-: _
| I 5 ] fc .El H
[T}
L. L ~ ki +a3)
o e I s o+
N Y N
Ia 11‘ I r‘\ k22
A I I <
Ve Il 71'7 Iz o
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! 1 } } Bepxnuii aTax
K . _ .
J\ A\ i\ d .-I::\ l'”h
I: ISJ Is‘.?
L ff o Il 1| =
~
fr IH If.‘
£ 5 58
| L | b
kipy +pa) 2kl + nq) _ (p+0
£+l k1 Y Peer
Cpennuii aTax T
kipy +py) kim +ng) _(z
k+1 +1 P i
Huoxunii stax
2k(py +pa) k(m +nq)
i+ e+1
Yacrtable cnydan
£70 Ot 0,03 710 0,2
=
z L b I, %
I 44
2 o
Cs. 0,2
=
0,037 “50 = Y
Y
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Y
i3

p=m= Ot 0,03 10 0,2
=
Cs. 0,2
"
HecBoGoaabie pambl
S { ! BepxHuii aTak 1+
I .|I"':’ = 1_+
N N T.-'T I:\" A
v § ol Ly
'II" lIl“' . I“" Il" I{" h‘:
—
I In| In
{ 5

050z +pa) w g

Cpennuii 3Tax

[:',5{?31 + .’32}

0,50 + pa)

Hwxunii stax

(p +pal 050 +n5)

YacTHble caydan
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O06o3Ha4yeHUs1, TPUHATHIC B Ta0OuIe 31:

f.::l, 552 n fz‘l’ iy

2. MOMCHTBI HHEPIHUU CCUCHU A pHreneﬁ, IMPUMBIKAOIHUX COOTBETCTBCHHO K BEPXHEMY U HHXKI
KOJIOHHBI;

i

{ N
¢, "¢ - COOTBETCTBEHHO MOMEHT MHEPIMHU CEYEHHUS U JUIMHA MPOBEPAEMO KOJIOHHBI,
£ i : iz IPOJIETHI PAMBI;

k. YHUCIIO MPOJICTOB,

Ial, g = {59l P1= il 2, = Iidl,
Ly Ll . Ly .7t

4
’ 1 ’

.?E1=

Ipumeuanue - JIis kpaiiHeil KOJTOHHEI CBOGOIHOH MHOTOIIPOJIETHOH paMbl KodddumuenT * cnenyer onpexensr
JUIsl KOJIOHH OJIHOIIPOJIETHON PaMBl.

10.3.5 [Ipu oTHOIIEHUN HiBz2g (rme ¥ - momnast BeIcOTa CBOGOIHOM MHOTODTAXKHOM pamsl, & -
LIMpYHA paMbl) AOJKHA OBITH MPOBEpeHa 001asi yCTOMYUBOCTh PaMbl B 1IEJIOM KaK COCTABHOTO CTEPIKHS,
3aIl[EMJICHHOTO B OCHOBAaHUH M CBOOOTHOTO BBEPXY.

10.3.6 IIpu HEpaBHOMEPHOM HArpyXEHUU BEPXHHUX Y3JIOB KOJIOHH B CBOOOHOI OAHOATAXHOI pame
Y HAJIMYUX JKECTKOTO JUCKA MOKPBITUS WM MPOJOIBHBIX CBSI3€H MO BEPXY BCEX KOJOHH Kod(duimeHt

pacueTHOM UIMHBI *¢f nauGonee HArpy>KeHHOM KOJIOHHBI B TIOCKOCTU PaMbl CIEAYET ONpeAeNsTh IO
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bopmyine

, (146)

rae ¥ - kod(UIMEHT pacyeTHON UIMHBI MPOBEPAEMOIl KOJIOHHBI, BBIYMCICHHBIH 1O (GopMynam
(141) u (142) Tabmurer 31;

I, N

¢,”¢ - MOMEHT HHEpPUMH CEYEHHS U YycWwine B Haubojiee Harpy>KeHHOH KOJIOHHE
paccMaTpuBaeMoil paMbl COOTBETCTBEHHO;

N I . .
Z N, , Zi CyMMa pAacUETHBIX YCHJIMH M MOMEHTOB HHEpPLHH CEYEHUN BCEX KOJIOHH
paccMaTpuBaeMoOil paMbl U YETBIPEX COCEAHMUX paM (IO JIBE C KaXKJIOW CTOPOHBI) COOTBETCTBEHHO; BCE

N
yCWIMS CleAyeT HAaxXOOUTh IPU TOM JK€ COYETAHMM Harpy3o0K, KOTOpPO€ BBI3bIBAECT YCHJIME ~ © B
IIPOBEPSIEMON KOJIOHHE.

10.3.7 KoadpumueHTsl pacyeTHOW JITUHBI ¥ OTHeNbHBIX YYaCTKOB CTYINEHYAThIX KOJIOHH B
TUIOCKOCTH PaMbl CIIEAYET ONPEACIATh COTIACHO MPHUIIOKeHUo U.

Ipu onpeneneHuy  KOX(QQUIMEHTOB pacuyeTHOH JUIMHBI F JUIs  CTYHEHUaThIX KOJOHH paM
OJITHOATaXKHBIX MPOU3BOACTBEHHBIX 3/1aHUI IOIIyCKAETCA:

HE YUUTHIBaTh BIIMSHHME CTENEHH 3arpy)KEHHs UM JKECTKOCTHM COCEJHUX KOJIOHH; IS
MHOTONPOJIETHBIX paM (C YUCIIOM IPOJIETOB JiBa U 0oJiee) MPH HAIMUYUU JKECTKOTO JHUCKa MOKPBITUS WU
MIPOOJIBHBIX CBSA3EH, CBA3BIBAIOIIMX IMOBEPXY BCE KOJOHHBI U 0OECMEYMBAIOLIMX IMPOCTPAHCTBEHHYIO
paboTy COOpyKEeHUs, ONPENEsITh paCUETHbIE ITIMHBI KOJIOHH KakK JUIsl CTOEK, HEMOABUKHO 3aKPEIJICHHbBIX
Ha ypOBHE PUTEIIEH.

10.3.8 KoodpurmenTsr  pacdeTHOd mmMHBI *', ompemeneHHble IS KOJNOHH —CBOOOHBIX

OJTHOATAKHBIX (IPU OTCYTCTBMM JKECTKOTO JHUCKAa IMOKPHITHS) M MHOTOITaKHBIX paM, JOMYCKaeTcs
YMeHbIIaTh YMHOXKeHHEM Ha Kodhouruent ¥ | onpenensemsiii mo gopmyie

w=1-a[l-(w/5?*T" (147)

e @ =065 -096+ 02562

w=Aifl+m<5

31mecs 0003HAUEHO

.8=1—MIIM£012; m=ﬂ£ﬂf(f‘ﬂﬂj;

A yCJIOBHAsi THOKOCTh KOJIOHHBI, BRIYMCIICHHAS C y4eToM TpeboBanuit 7.3.2 u 7.3.3.

PacdetHbie 3HaUE€HHUST MPOJOJIBHON CHIIBI Ny U3ru0aromero MOMEHTA My paccUuThHIBAEMOI
CBOOOJTHOM pame clieyeT ONpeaeaTh coryiacHo TpeboBanusm 9.2.3.



3HaveHHe U3rnOAOIIEr0 MOMEHTA My ClIelyeT OMpEeACsSTh IS TOTO € COYETaHUs Harpy3o0K B
TOM € CEUEHHH KOJIOHHBI, Tie JelicTByeT MoMeHT # | paccMaTpuBas paMmy B JaHHOM PacyeTHOM CITydae
KaK HECBOOOTHYIO.

10.3.9 PacueTHble AMMHBI KOJOHH B HANpaBICHUW BIOJb 3/aHUS (M3 TUIOCKOCTH pPaMBbI), Kak
IIPaBWIO, CJENYEeT IPUHMMATH DPABHBIMU PACCTOSHMAM MEXAY 3aKpPEIUICHHBIMH OT CMEILECHUSA U3
TUIOCKOCTH PaMbl TOYKaMU (OTOpaMH KOJIOHH, MOJKPAHOBBIX OAJOK M MOACTPONMIBHBIX (GepM, y3IamMu
KpEeIUIeHHsI CBsI3€il U purenei u T.11.). PacueTHble UIMHBI TOMYCKaeTCs ONPEeATh Ha OCHOBE pacueTHOMN
CXEMBI, YUUTHIBAIOIICH (paKTUUYECKHE YCIOBUS 3aKPETICHHSI KOHIIOB KOJIOHH.

10.3.10 PacueTHyto IMHY BETBEH IUIOCKUX OINOp TPAHCIOPTEPHBIX Tajepeil cieayeT MpUHUMATh
paBHOIA:

B IIPOAOJIBHOM HAIIPABJICHUU TaJICPCU - BBICOTC OIIOPLBI (OT HH3a 0a3bl J0 OCH HMXXHETO IIOoACa

depMbl MM Gankn), YMHOXKEHHOH Ha Kod(duUUeHT ¥, ompenenseMslii Kak i CTOEK IOCTOSHHOIO
CEYCHHS B 3aBUCUMOCTH OT YCJIOBUN 3aKPEIUICHUS UX KOHIIOB;

B [IOTIEPEYHOM HAIpaBICHUH (B IUIOCKOCTHU ONOPbI) - PACCTOSIHUIO MEXIY LIEHTpaMHu Y3JIOB; MpU
3TOM JIOJDKHA OBITh IMPOBEpPEeHa O0IIas YCTOWYMBOCTH OMOPHI B IIEJIOM KaK COCTaBHOTO CTEPIKHS,
3alIeMJICHHOTO B OCHOBAaHUH U CBOOOTHOI'O BBEPXY.

10.4 NpepenbHble TMOKOCTU 3NIEMEHTOB

}a=fgj~fz'

10.4.1 TuOKoCTH D>IEMEHTOB KaK NPaBWIO, HE JOJDKHBI IPEBBIIATH IPENEIbHBIX

oA
3HaueHU# " ¥, IpuBEIEHHBIX B Ta0OnuIe 32 1Jis CKAThIX 3JIEMEHTOB U B Ta0Onuie 33 - 1715 pacTAHYTHIX.

Taobmuma 32

DneMeHThl KOHCTPYKLIHMA [IpenenbHas
THOKOCTB CIKATBIX

'}"‘i'.n!
3JICMCHTOB

1 IMosica, onopHbIE paCKOCHI U CTOMKH, NMEPEIAIOIIUE OTOPHBIE PEAKIIUHN:

a) TWIOCKUX (hepM, CTPYKTYPHBIX KOHCTPYKLMH U MPOCTPAHCTBEHHBIX KOHCTPYKIMHA U3 TPYO 180-60=
WJIM TIApHBIX YIOJIKOB BBICOTOM 10 50 M

0) MPOCTPAaHCTBEHHBIX KOHCTPYKIMNA U3 OJIMHOYHBIX YTOJIKOB, a TAKXKE MPOCTPAHCTBEHHBIX 120
KOHCTPYKUUH U3 TpyO M MapHBIX YTOJKOB BHICOTOM CB. 50 M

2 DJIeMEeHTBl, KpOME YKa3aHHbIX B O3uLusax 1 u 7:

a) IUIOCKMX (epM, CBapHBIX MPOCTPAHCTBEHHBIX M CTPYKTYPHBIX KOHCTPYKIUH U3 210-60=
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OJMHOYHBIX YTOJIKOB, IPOCTPAHCTBEHHBIX U CTPYKTYPHBIX KOHCTPYKIUI U3 TPYO M MapHBIX
YTOJIKOB

0) IPOCTPaHCTBEHHBIX U CTPYKTYPHBIX KOHCTPYKLMH M3 OJMHOYHBIX YTOJKOB C OOJITOBBIMH 220-40=
COEIMHEHUSIMU
3 Bepxuue mosica ¢epM, He 3aKperieHHbIC B MPOIECCe MOHTaXa (MpeaebHYI0 THOKOCTh 220
oCJIe 3aBEPIICHUS MOHTAKa ClIelyeT IPUHUMATh 10 Mo3uiuu 1)
4 OCHOBHBIE KOJIOHHBI 180-60>
5 BropocrterneHHble KOIOHHBI (CTOWKH (haxBepka, QoHapeil M T.N.), AJIEMEHThl PelIeTKU 210-60
KOJIOHH, DJIEMEHTHI BEPTHKAJIBHBIX CBSI3€H MEXIy KOJOHHaMHU (HIKE OaloK KpPaHOBBIX
myTei)
6 DileMEeHTHI CBsi3ed, KpOME yKa3aHHBIX B MO3HMIMHU S5, a TaK)KE CTEPKHHU, CITY)KaIHe IS 200
YMEHBILIEHUSI PaCYETHON JITMHBI CHKATHIX CTEPKHEH, U JIPYrrue HEHArpy>KEHHbIE AJIEMEHTHI,
KpOME YKa3aHHBIX B IO3UIIH 7
7 CxaTble M HEHArpykKeHHbIE JJIEMEHTHI MPOCTPAHCTBEHHBIX KOHCTPYKLUN TaBpOBOTO U 150
KPECTOBOTO CEYEHHUH, TOBEPKEHHBIE BO3JEHCTBHUIO BETPOBBIX HArpy30K, MPH IPOBEPKE
rMOKOCTH B BEPTUKAIBHOM MJIOCKOCTH
O6o3HayeHue, NpUHITOE B TabuIe 32:
N
o=
wARy, . w
- KoOppuuueHT, npuHuMaeMblii He MeHee 0,5 (B HEOOXOAMMBIX CIy4asx BMECTO * CleIye
pUHEMATD * ¢ ).
Tabnuna 33
DneMeHThl KOHCTPYKIUI My
[IpenenpHas THOKOCTH PACTSIHYTHIX 3JIEMEHTOB * “ IIpU

BO3ACHCTBUM Ha KOHCTPYKIUIO HAarpy30K

JTMHAMUYECKHUX, CTaTUYECKHUX OT KpaHOB
IIPUIIOKEHHBIX (cM. puM. 4) n
HEMOCPEACTBEHHO K KEJIE3HOIOPOIKHE

KOHCTPYKLUU COCTaBOB
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1 Ilosica m omopHBIE PACKOCHI IUIOCKHX (epM 250 400 250
(BiIIOUas TOpMO3HBIE (EPMBI) U CTPYKTYPHBIX
KOHCTPYKIHUA

2  Dnementel  (epM U CTPYKTYPHBIX 350 400 300
KOHCTPYKIIMH, KpOME YKa3aHHBIX B [O3UIHU |

3 HwxHue nosica 6asiok u hepM KpaHOBBIX ITyTeH - - 150

4 DieMeHTbl BEPTUKAJIbHBIX CBS3€M MEXKIY 300 300 200
KOJIOHHaMU (HUKe 0aJOK KpaHOBBIX ITyTeM)

5 Tlpouwre 3eMEHTHI CBS3CH 400 400 300

6 Ilosica 1 omopHBIE PACcCKOCHI CTOCK M TpaBepc, 250 - -
TSTH TpaBepC ONOp JIMHHUW dJIEKTpOIepeaadH,
OTKPBITBIX paCHpEAEINTEIbHbIX YCTPOUCTB U
KOHTaKTHBIX CETeH TpaHCIIopTa

7 DJEMEHTHl Omop JUHUH JJIeKTporepeaadn, 350 - -
OTKPBITBIX pacCHpeleNUTENbHBIX YCTPOUCTB U
KOHTaKTHBIX ~ CETed  TpPaHCIOpTa, KpoMme
YKa3aHHBIX B MO3ULMAX 6 U 8

8 DneMeHThl MPOCTPAHCTBEHHBIX KOHCTPYKIUH 150 - -
TaBPOBOTO M KPECTOBOIO ceueHui (a B TArax
TpaBepc OINOp JHMHHUHA DJIIEKTpomepedauyd H U3
OJIMHOYHBIX YTOJIKOB), I10/IBEP>KEHHBIX
BO3/ICHICTBUIO BETPOBBIX HArpy30K, MpU MPOBEPKE
rMOKOCTH B BEPTUKAIBHOM MJIOCKOCTH

[Ipumeuanus

1 B KOHCTpYKIIUSIX, HE TIOIBEPTAIONINXCS JUHAMUYECKUM BO3ACHUCTBUSAM, THOKOCTh PACTSHYTHIX SJIEMEHTOB CJIC
MPOBEPATH TOJIBKO B BEPTUKAIBHBIX IIJIOCKOCTSX.

2 Jlnst »eMeHTOB CBsized (MOo3uius S5), y KOTOPBIX MPOrud Mo AeWcTBHEM COOCTBEHHOTO Beca HE IPEBBILII:

. Ay =
1150, IIPU BO3ACUCTBUH HA KOHCTPYKIIMIO CTATHUECKUX HArpy3o0k jaomyckaetrcs npuauMats -~ *  500.
3 'nOKOCTh PaCTAHYTBIX JIEMEHTOB, IOABEPTHYTHIX IPEIBAPUTEILHOMY HANPSKEHUIO, HE OTPaHUYMBAETCSI.

4 3HaueHus TpeeIbHbIX THOKOCTEH cleayeT MpUHHMATh MPH KpaHax TPy pexuMoB padotel 7K (B 1ex
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MeTaiTyprudeckux npousBoacts) u 8K B coorsercteuu co CIT 20.13330.

5 Jlnst HKHUX T0sICOB 0alioK U (hepM KPaHOBBIX IMyTEH MU KpaHax rpymi pexuMoB padotsl 1K-6K momyckae

NPUHUMATD My ~ 200.

6 K jauHaMu4ecKkuM Harpy3kam, MPUIOKCHHBIM HEMOCPEACTBEHHO K KOHCTPYKIIMH, OTHOCSTCS Harpysl
MIPUHUMAaEMBbIE B pacueTax Ha yCTaJoCTh WM ¢ yaeToM KodddurmentoB auHamuyHoctH mo CIT 20.13330.

10.4.2 JInst >1eMEHTOB KOHCTPYKIINH, KOTOPBIE COTTIACHO MPHUIIOKEHUIO B oTHOCATCA K Tpymnme 4, B
3naHusx U coopyxeHusx I u Il ypoBuelr orBercTBeHHOCTH (coriacHo TpeboBanusM CHull 2.01.07), a
TaKKe JUISI BCEX 3JEMEHTOB KOHCTPYKIMH B 3IaHHMAX M coopyxeHHsx III ypoBHS OTBETCTBEHHOCTH
JIOITYCKaeTCsl MOBBIIIATh 3HaYEHUE NpeaenbHoi ruokoctu Ha 10%.

11 PacueT NUCTOBbLIX KOHCTPYKLUMA

11.1 PacyeT Ha NPOYHOCTb

11.1.1 Pacyer Ha NPOYHOCTH JHMCTOBBIX KOHCTPYKLUMH (000JOYEK BpaIleHMsI), HAXOIALIUXCS B
0€3MOMEHTHOM HaNPsSYKEHHOM COCTOSIHMH, CJIEAYET BBIMOIHATE 0 hopMyIie

.Jj—r:r a +r:r},+3T <1
By e , (148)

T T
rae *um Y- HOPMaAJIbHBIC HAIIPSIPKCHUA 110 IBYM B3aMMHO MNEPIICHAUKYIIAPHBIM HAIIPABJICHUAM,

L Kod(ppuImeHT ycioBuii paboThl KOHCTPYKIIMM, HA3HAYAEMBIM B COOTBETCTBHH C TPEOOBAHUSIMHU
CHuIT 2.09.03.

HpI/I 5TOM aOCOJIOTHBIE 3HAYEHHUS TJIaBHBIX HaprI)KCHI/Iﬁ JOJIXKHBI ObITh HE Ooyiee 3HAYCHUU

pacUYEeTHBIX CONPOTUBIIEHUHN, YMHOKEHHBIX Ha e,

11.1.2 HanpsbkeHnuss B 0€3MOMEHTHBIX TOHKOCTEHHBIX O00JI0OYKax BpalieHus (pUCyHOK 16),
HaxOJSIIUXCS TOJ AaBICHUEM XKUIAKOCTH, Ta3a WJIM ChINY4Yero marepuana, CleayeT ONpeNeNsiTh IO

dbopmynam:

_ I
2aricosf (149

gy =(plt-ayinmiry (150)
rac 71 n 72 COOTBCTCTBCHHO MCPUANOHAIIBLHOC U KOJIBIICBOC HAITPSKCHUS

F - nmpoexuus Ha ock £ T Z 060J10YKH HOJNHOTO PACUETHOTO NABICHHMS, NEHCTBYIONIETO HA 4acTh
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oGomnoukn 42 (cm. pUCYHOK 16);

rut - pazuyc U yroii, Hoka3aHHble Ha pUCYHKE 16;
£~ TommuHa 06010YKH;

2. PaCUC€THOC JaBJICHHUEC HAa ITIOBEPXHOCTH 06OJ'IO‘IKI/I;

1, 72 - pagmychl KpUBHM3HEI B TTIABHBIX HAMPABICHUSX CPEIMHHON IIOBEPXHOCTH 0OO0IOUKH.

Pucynok 16 - Cxema 006071049KH BpalieHus

11.1.3 HampsbkeHus B 3aMKHYTBIX OE€3MOMEHTHBIX TOHKOCTEHHBIX 00O0JIOUKax BpallleHus,
HaXO/SAIINXCS 1101 BHYTPEHHUM PaBHOMEPHBIM JIaBICHUEM, CIIEAYeT ONpeAesaTh o GpopMmyam:

JUTSL TATTUHAPUIECKIX 000JI0UeK

Ty =prf{2£); o =prf.ﬁ; (151)
Ui ceprudecKux 000I0ueK
gy =02 =P”"f(2f:'; (152)
JUT. KOHMYECKUX 000JI0YeK

rac 2. PACUCTHOC BHYTPECHHECC JABJIICHUEC HA CAWHHUIY ITIOBECPXHOCTHU O60J'IO‘—IKI/I;

¥ - pannyc CpeIMHHON MOBEPXHOCTH 000JI0UKH (pUCYHOK 17);

]

- YToJ MeX Iy 00pa3yroliei KoHyca U ero ocbio £ ~ £ (cM. pucyHok 17).
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Pucynok 17 - CxeMa KOHMUECKOM 000JI0OUKHU BpAIICHUS

11.1.4 TIpn npoBepke MPOYHOCTH OOOJIOYEK B MECTaX M3MEHEHHS WX (OPMBI WM TOJIIMHEI, a
TaKXKe U3MEHEHUs Harpy3KH CIIeyeT yUYUThIBATh MECTHbIE HApsKeHUs (KpaeBoil 3¢ ¢dexr).

11.2 PacyeT Ha yCTOM4YUBOCTb

11.2.1 Pacyer Ha YCTOWYHMBOCTH 3aMKHYTBIX KPYTOBBIX LWJIMHIPUYECKUX OOOJOYEK BpaIICHUS,
PaBHOMEPHO CXKATBIX MapauIeIbHO 00Pa3yIOIIUM, CIEIYET BBIIOJIHATH 110 (popmyie

!

<1

Ter 17

: (154)
rac 71 paCuYCTHOC HAIIPSIKCHUC B O6OJ'IO‘-IK€;

a . WR
or.l. kpuTHuecKoe HampsKeHHe, PaBHOE MEHBIIEMY M3 3HAUYCHHIA V5 cBiir (3mecp 7 -

pajfyc CPeIMHHON TOBEPXHOCTH 000104KH; {- Tonmmna obomouxu) mpu 7/ £300; npu /¢ 2300
Oy =CBiir

3Hauenns koddpdumuentos * mpu 0 <rilt L300 clleflyeT onpeAesaTh 1o Gpopmyine

¥ = 0,97 - (0,00025 +0,95R, / E)rit

(155)
3navenus kodhdUuImMeHTa ~ ciuenyeT onpeaesaTs mo tTadauie 34.
Tabmuna 34
i 100 200 300 400 600 800 1000 1500 2500
I 0,22 0,18 0,16 0,14 0,11 0,09 0,08 0,07 0,06

B ciiydae BHELEHTPEHHOTO CXKaTHS MapayieIbHO OO0pa3ylolllMM WM YUCTOro u3ruba B
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HHaMCTpaHBHOﬁ IJIOCKOCTU TMpU KaACATCIIbHBIX HAIIPAKCHHUAX B MCECTC HanOOJIBIIETO MOMCHTAa, HC

0,078 2 o1y

T er 1 71
MIPEBBIIIAOIINX 3HAYCHUS , HanpspkeHue  “+ momkHO ObITh yBenuueHo B (1,1-0,1

¢
pasa, rac 71 HaMMCHBIICC HAIIPSAKECHUC (paCTHI‘I/IBaI-OH_II/Ie HAIps>KCHUA CUHUTATh OTpI/II_IaTeJ'II)HBIMI/I).

11.2.2 B Ttpybax, paccUMTHIBAEMBIX KaK C)KaTble WJIM BHEIEHTPEHHO-CXKATble CTEPXKHU TpPH

H=A Ry (B 2065

YCHOBHOﬁ THOKOCTH , JOJDKHO OBITH BBIITOJIHEHO YCJIIOBUEC

fe<w (ETR
TRES TR (156)

Takue TpyOBbI clielyeT pacCUUTHIBATh HA YCTOWYMBOCTh B COOTBETCTBUH C TPEOOBAaHUSIMH pa3iesioB
7 1 9 He3aBUCHMO OT pacyera Ha YCTOWYMBOCTH CTEHOK. Pacder Ha yCTOWYMBOCTH CTEHOK OECIIIOBHBIX

WIH 3JICKTPOCBAPHBIX TPYO He TpeOyeTcs, eciau 3HavyeHus ~ /f He NPEBBILAIOT TONOBUHBI 3HAYCHHUIA,
omnpeaensieMsix 1o Gopmyne (156).

11.2.3 unuuapuyeckas MmaHemb, omnepTas Mo IByM OOpa3yIIMM U JIBYM AyraM HampaBJsiollei,

b ire < b
PaBHOMEPHO CKaTasi BAOJb OOpa3ylOIIUX, MPH 20 (rme © - mwMpUHA NAHEIW, U3MEpPEHHas 110
Jyre HanpasJsioneil) JokHa ObITh paccudTaHa Ha YCTOMYMBOCTbD KaK IJIACTUHKA O (GOpMyIaM:

o & 0,88
IIPU PACYETHOM HaANPSLKECHUU s

o=~
MIPHU PaCUE€THOM HAIPSKEHUH 4

B/t <37/ [1+500R, [ B
e (158)

pn 085 <7 <&

HMHTEPIOJIALUEH.

HauGonbmiee  oTHOmeHHe 2 1% ClIelyeT  ONpEeNeNsIThb  JIMHEHMHOU

B > .
Ecnu 20, TO MaHeNb CIEAYeT PacCUUTHIBATh HAa YCTOWYMBOCTh KaK O0OJOYKY COTJIACHO
TpeboBanusm 11.2.1.

11.2.4 Pacyet Ha yCTOHYMBOCTb 3aMKHYTOW KPYrOBOW HMJIMHIPUYECKON 000JIOUKU BpallleHUs, IPH

NeiCTBMH BHEIIHEro PAaBHOMEPHOTO JABICHHS + , HOPMAJIbHOIO K OOKOBOI MOBEPXHOCTH, CIELYeT
BBITIOJTHATH TI0 (hopmyiie

UEI(gcr,ETc:' il’ (159)

o T2 = prit

ipit - paC4€THOEC KOJBIICBOC HAIIPSAXKCHNEC B O60J'IO‘IK€;

o
7.2 . KPUTHYECKOE HANPSDKEHHE, ONPEENAeMOe o (POpMyIaM:

npu 05%¢r 210
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Ouq = 0,555(rff)(zfr)3”; (160)

mpu 17220

Ouq = 01TEGIR? (161)

T o o o
nipu 10 <ifr <0 HAIPSDKEHHE 7+ ClIeIyeT OMPeIeNsTh THHEHHON HHTEPIIOILHEIL.
3nech ! - mHa UMIMHIPUYECKON 000IOUKH.

Ta xe 060.]'[0‘11(3, HO YKPCIUICHHAas KOJbIEBbIMHA pe6paMI/1, pacoJIOKCHHBIMU C  IIaroM

52 D’ﬁrMemny OCSMH, JIOJDKHAa OBITh paccuMTaHa Ha YCTOH4MBOCTH 1o (opmynam (159)-(161) c

HOHCTaHOBKOﬁ B HUX 3HA4YeHHS & BMECTO { .

B sTOM citydae nOKHO OBITH YJIOBIETBOPEHO YCJIOBHE YCTOMYMBOCTH peOpa B CBOEH IJIOCKOCTH

N =prs

KaK CXKaToro CTEepXHS coriacHo TpeOoBanusM 7.1.3 mpu U PpacCUeTHON [UIMHE CTEepPXKHS

= 0,65¢ B/ R
by =18r ; TIPH 3TOM B CE€YCHHE pedpa cileayeT BKIYATh yJacTKH OOOJIOUKM MIMPHUHON Y

A=A (R IE
KaX/10ll CTOPOHBI OT OocH pedpa, a yciaOBHAasi IMOKOCTb CTEP)KHS }'

6,5.

HC OO0JKHA IIPCBLIINIATDH

[Tpu ogHOCTOPOHHEM pedpe KECTKOCTH €r0 MOMEHT MHEPLHMH CIIEIYET BBIYMCISATH OTHOCUTEIBHO
OCH, COBHAJIAloNIe ¢ OmKaiieil moBepXHOCTbIO 000IOUKH.

11.2.5 Pacyer Ha yCTOMYMBOCTH 3aMKHYTOH KPYrOBOM NMIMHIpUYECKOW OOOJIOUKM BpallleHUs,
MIO/IBEP’KEHHON OJHOBPEMEHHOMY JEHCTBHIO Harpy3ok, ykasaHHeix B 11.2.1 u 11.2.4, crnenyer
BBINOJIHATH 10 popMmyIie

(O f0gy Toglog )iy, & 1’ (162)

T T
rae - 1 nomKHO GBITE BEIUHCIEHO cormacHO TpeGosanusam 11.2.1 u ~ '+ - cormacHo TpeGoBaHHAM
11.2.4.

o . <
11.2.6 Pacyer Ha yCTOHYMBOCTh KOHMYECKOH OOOJOYKH BpPANICHHS C YIJIOM KOHYCHOCTH g ~60°,
cxkaToit cutoit &Y Bonb ocu (pucyHok 18), cnemyeT BBIMONHSTH 10 popMyTe

NNy ) i-l, (163)

A,
rae = ¢ - KpUTHYEeCKas Cuiia, ompesensemMas mo popmyre

N, = 6,284‘,0,:,.,1% Cos &g (164)

31ech £ - TommHa 000T0UKH;

=) o
¢.l_ 3paueHMe HampsUKEHHS, BHIYHCICHHOE COTIAcHO TpeboBanmsiM 11.2.1 ¢ 3ameHoil pammyca

F
F pagnycoM '™, paBHBIM
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= (0,87 +01n) cosf (165)

h

Pucynok 18 - Cxema KOHUYECKOM 000I0YKY BpallleHus MO/ AeHCTBUEM MTPOJOIBLHOTO YCHIIUS
coKaTus

11.2.7 Pacyer Ha YCTOWYMBOCTH KOHHMYECKON OOOJIOUKH BpAaIEHUS NpU JEHCTBUU BHEIIHETO
PaBHOMEPHOTO JIaBJICHHS 2 HOPMAaJILHOT'O K OOKOBOI TTOBEPXHOCTH, CJICIyeT BBIOIHATH 1O (hopmyiie

v3 f(gcr,ETc:' <1 , (166)

Oq = phy it

3J1€Ch - paC4€THOC KOJBILUECBOC HAIIPAKCHUC B 06OJIO‘IKG;

o
.2 . KPUTHYECKOE HAMPSIKEHHE, ONPEeNeMOoe o GopMyITe

0eq = 0,55E(r, Hz}{f,frm}yz, (167)

F o
rae ™ - paauyc, onpenensieMbrit o Gpopmyie (165);
% - BBICOTA KOHHYECKOI 060I0UKH (MEXKILY OCHOBAHHSIMH).

11.2.8 Pacder Ha  yCTOMYMBOCTP KOHHUYECKOW OOOJOYKM  BpAIICHHs, TOJBEPKEHHOM
OJIHOBPEMEHHOMY JEMCTBHIO HArpYy30K, yka3zaHHBIX B 11.2.6 u 11.2.7, cnexyeT BBIMOIHATH 1O GopmyIie

(M Ny +o3log ) 7, il’ (168)

J
I7i€ 3HaYeHUs Ny u 2 cnenyer BerumcaTh 10 Gopmynam (164) u (167).
11.2.9 Pacyer Ha yCTOWYMBOCTH TIOJTHOHN chepruecKoit 000I0UKH (MK ee CerMeHTa) pu © ft 2750

M JCHCTBHH BHEIIHEr0 PABHOMEPHOTO [ABICHHS * , HOPMATBHOTO K €€ IOBEPXHOCTH, CIICAYET
BBITIOTHSATH 1O hopMyIie

C'f(gcrfﬁ::'il, (169)

rone ¥ T F7 flee). pacueTHOE HaIPSHKEHHUE;

T = 01EE 7 Ry
- KPUTUYECKOE HAPsHKEHUE, IPUHUMAEMOE PaBHBIM He Oonee = |
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371ech 7' - paguyc CpeIUHHON MOBEPXHOCTH CEPHI.
12 PacyeT anemMeHTOB CTallbHbIX KOHCTPYKL MM Ha YCTanocTb

12.1 O6wwme NoNoXeHUs pacyeTa

12.1.1 Ilpu mpOEKTUPOBAHUHU CTAIBHBIX KOHCTPYKIIMHA M MX JJIEMEHTOB (OaJIKM KPAaHOBBIX ITYTEH,
Oanku paboYMX IJIOMIAI0K, FJIEMEHTHI KOHCTPYKITUI OYHKEPHBIX M Pa3TPY30YHBIX ICTAKa, KOHCTPYKIIUU
MOJT JABUTATEIH M JIp.), HENOCPEICTBEHHO BOCIPUHUMAIOIINX MHOTOKPATHO JCHCTBYIOIIUE MOIBIKHBIC,

. 3
BUOpPALIMOHHBIE WM JIPYTOro B2 HArPy3KU C KOJIMYECTBOM IMKJIOB HarpykeHuit 10~ u Gosnee, KOTOpbie
MOTYT HPUBECTHU K SBICHHUIO YCTAJIOCTH, CIEIyeT NIPUMEHATh TaKhe KOHCTPYKTHUBHbBIE PEIICHHUS, KOTOpPbIE
HE BBI3BIBAIOT 3HAYUTEIHLHON KOHIICHTPALIMH HANPSKEHUN, U TPOBEPATHh PACYETOM Ha YCTAIOCTb.

KomngectBo OUKJIOB Hal“p}/)KGHI/Iﬁ CJICAyCeT NpHUHUMATL II0 TEXHOJOTMYCCKUM Tpe60BaHI/I$IM
IKCILTyaTaluu.

Pacuer KOHCTpyKIMH Ha  YCTalOCTh  CIEAyeT TPOU3BOAUTH Ha  JCWCTBHE  HArpy3ok,
yCTaHaBJIMBaeMbIX coriacHo Tpedoanusim CII 20.13330.

Pacuer Ha ycTanocTh Takke CIEAYyeT BBINOIHATH JJII KOHCTPYKIIMN BBICOKMX COOPYXEHHUU (THUIa
Maurt, OallleH | T.I1.), IPOBEPSEMBIX Ha BETPOBOM pe3oHaHc cornacHo TpedoBanusam CII 20.13330.

12.1.2 Pacyer Ha ycTaiocTh CleayeT IPOU3BOIUTE MO (hopmMyIie

':rma.x {1

R,y (170)

a
rae ™ - gapOonbliee M0 a0CONIOTHOMY 3HAUEHUIO HANPSDKEHUE B PACCUMTHIBAEMOM CEYEHUU
3JIEMEHTA, BBIYMCIICHHOE 110 CEYEHUIO HETTO 0e3 yueTa Kod(ppuiineHTa JUHAMUYHOCTU U KO3 UIIMEHTOB

2R P

Y- pacueTHOE CONPOTHBIIEHHWE YCTaJIOCTH, NMpUHUMaeMmMoe Mo Tabmuue 35 B 3aBUCUMOCTU OT

R N .
BPEMEHHOT'O COMPOTUBIICHUS CTAIU ~ “™ U TPYII AJIEMEHTOB U COSAMHEHUN KOHCTPYKIIUN, MPUBEACHHBIX
B Tabmuie K. 1 npunoxenus K;

® - k03P PULIMEHT, yUUTHIBAIOIINN KOJTMYECTBO [IUKIOB Harpy>xeHui # :

mpu % 23.9- 10° IpUHUMaeMbIi paBHbM % = 0,77;

&
npu * $3,9:10" BBIYHCISIEMBIiA 110 bopmynam:

JUISL TPYII 3JIEMEHTOB 1 1 2
o =0,064(x110%)2 = 0,502/ 10%) + 1,75 . (171)

JUIS TPYII 3JIeMEeHTOB 3-8
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Y

KO3 pHIHMeHTa aCHMMETPHH HaNpsHKEHUIH

o =0,070:/10%)2 - 0,642 110%) +2,2 .

M (31ech

(172)

- koa(puLMeHT, onpeaenseMblii Mo Tadbnuie 36 B 3aBUCUMOCTU OT HAIPSHKEHHOTO COCTOSIHUS U

=0 f O :
£ 7 O ruin Twin - gapMeHblee M0 aGCOMIOTHOMY

S3HAYCHUIO HAIPsKCHUEC B PACCHUTBIBAEMOM CCUYCHHM 3JICMCHTA, BBIYHUCIACMOC TaK K€ U IIPU TOM XKC

3arpy>X€Huu, Kak H

a

o
mix ) [Ipum pa3HO3HAYHBIX HAMPSHKCHUSIX
cJeayeT MPUHUMATh CO 3HaKOM "MuHyc".

o’ .
max Y min 3pauenne koddPuUIMEHTA

Tabmuua 35
3er11)\4 yergf;B 3HaueHue &y [IPY HOPMATHBHOM 3HAYEHUU BPEMEHHOT'O COMPOTHUBIICHHUS CTaIIN B , H/Mm :
o 420 cB. 420 no 440 ¢B .440 no 520 ¢B. 520 1o 580 ¢B. 580 no 675

1 120 128 132 136 145

2 100 106 108 110 116

3 Jli1g Bcex Mapok cTanu 90

4 To xe 75

5 " 60

6 " 45

7 " 36

8 " 27

Tabmuma 36

HamnpsokenHoe cocTosiHue Koadduument acummerpun DopMyIIbl U1 BEIYUCIICHUS KO HUITEHT

o
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Pactsxenune 1

Cxarune _1i o 1 z,g

[Tpu pacuere o popmyse (170) 7OHKHO OBITH BBIIOJIHEHO YCIOBHE iy LRy Iy .

12.1.3 CranbHbIE KOHCTPYKIIMU U UX DJIEMCHTHBI, HCIIOCPCACTBCHHO BOCIIPUHHUMAIOMIUC HATPY3KU C

o 5
KOJIMYCCTBOM ILHUKIIOB HArpy>K€CHHU MCHCC 10 , CICAYCT IPOCKTUPOBATL C IPUMCHCHHCM TaKUX
KOHCTPYKTUBHBIX peHIGHI/II\/JI, KOTOPBIC HE BBI3LIBAIOT 3HAYUTECIbHON KOHOCHTpalunu HaHpﬂﬁ(eHHﬁ, n B
HCO6XO,[[I/IM]':>IX CIIydasx IMpoOBEPATh paCd4C€TOM Ha MAJIONUKIIOBYIO YCTAJIOCTh.

12.2 PacyeT 6anok KpaHOBbIX NyTeWn

Pacuer Ha ycTanocts 0amoK KpaHOBBIX MYTEH CJIENYET BBITIOJHITEH COTiacHO TpeboBanusm 12.1.1 u
12.1.2 Ha neicTBUE KpaHOBBIX Harpysok, ompenenseMbix coripacHo CII 20.13330. IIpu stom cienyer
npunumath * = 0,77 npu KpaHax rpynn peskumoB padoTsl 7K (B exax MeTalIypru4ecKux Mpou3BOCTB)
n 8K u * =11 - B ocranpHbIX ciiydasx. Pacuer Ha ycTaloCTh BEpXHEH 30HBI CTEHOK COCTAaBHBIX OalloK
KPaHOBBIX ITyTeH B 3TUX CIIy4asx CJeIyeT BBIIOJIHATH 10 Gpopmyiie

2 2
(0.5.f0% + 03672, + 040y, , +0.50 4)/ R, <1 173

R .
r€ ~ Y- pacdeTHOE CONPOTHUBJIEHHE YCTaJIOCTH, IPUHUMAEMOE Ul BCEX MApOK CTajei, paBHBIM
1151 6aJI0K CO CBapPHBIMU U (PPUKLIMOHHBIMU MOSICHBIMU COEIMHEHUSIMU COOTBETCTBEHHO:
JUTSL CKaTOW BepXHEW 30HbI CTEHKH (CeYeHHsl B mpoJieTe Oaaku)

Ry =75 H/mm® 1 96 Hivm

JJIA paCTHHYTOﬁ BerHCﬁ 30HBI CTCHKH (OHOpHLIC CCUCHUS HCPA3PE3HBIX 63..]'[01()

Ry = 65 H/ant® 1 89 Hivm-.

3naueHus HanpspkeHuit B popmyse (173) caenyet onpenensaTs mo popmynam 8.3.3.
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13 lpoeKkTupoBaHMe CTanbHbIX KOHCTPYKLUMMA C y4eTOM NpeaoTBpaLLeHUs XPYMNKoOro
paspyweHus

13.1 [Ipu mpOEKTUPOBAaHUH CTaJIbHBIX KOHCTPYKIMU CIIEIyeT UCKII0YaTh BO3MOXKHOCTH XPYITIKOTO
paspylieHus, BO3HHKAIONIYI0 BCIEACTBHE HEOIATOMPUATHOTO BIMSHUAS COYCTAHUS  CICHYIOIINX
(hakTOpOB:

IOHMKEHHOM TeMIlepaTypbl, IpU KOTOPOM CTajdb B 3aBUCHUMOCTU OT €€ XHMHYECKOro COCTaBa,
CTPYKTYpPBI U TOJIIMHBI IPOKATa MEPEXOJUT B XPYIIKOE COCTOSHHUE;

I[CﬁCTBHSI IIOABMIKHBIX, TMHAMHWYCCKHUX U BI/I6paL[I/IOHHbIX Harpysok;

BBICOKHMX MCCTHBIX H&Hpﬂ)KCHPIfI, BBbI3BAHHBIX BOSHCﬁCTBHCM COCPCAOTOUCHHBIX HArpy3oK MHIHN
,Z[e(l)OpMaI_II/Iﬁ ,ueTaneﬁ COCIHUHCHMHA, a TAKXKC OCTAaTOYHBIX HaprDKeHHfI;

PE3KHUX KOHIOCHTPATOPOB HaHpH)KeHHﬁ, OPUCHTHPOBAHHBIX IIOIICPECK HAIIPaBJICHUS JIeHUCTBUS
pacTsAruBarommx HaprDKeHI/H\/JI.

13.2 JInst mpeoTBpaIieHus XPYIKOTO pa3pyIIeHUs KOHCTPYKIIUN CIIeTyeT:
BBIOMPATH CTaJb COTIacHO TpeboBaHusM 5.2 u Tabnunam B.1, B.2, B.3 npunoxenns B;

10 BO3MOXKHOCTH H30eraTh PacrioJIOKC€HHA CBApPHBIX MIBOB B 30HAX HGfICTBI/I?I pacTsAruBaroImmx

y Ry .
HanpspKeHuH, npesbimaromux 0,47 ;

IPUHUMATh MEPbl 110 CHIXKEHHIO HEOJAronmpuUsTHOTO BIUSHUS KOHLEHTPAllMM HaNpsDKEHUH U
HAaKJICNa, BBI3BAHHBIX  KOHCTPYKTMBHBIM  pELICHUEM WIM  BO3HUKAIOIIMX IIPU  Pa3IMYHBIX
TEXHOJIOTUYECKUX olepaiusax (IpaBka, ruOKa, TMIbOTUHHAS pe3Ka, POJIaBIMBaHUE OTBEPCTUM U T.I1.);

n30erarhb NepeceyeHuii CBapHbIX I1BOB;

AJI1 CBApPHBIX CTBIKOBBIX COC]II/IHGHI/IfI IMPUMCHATH BBIBOAHLIC IIJIAHKHW H (i)I/ISI/ILIeCKI/IC METOABI
KOHTPOJIA Ka4Y€CTBaA IIBOB;

YUUTBIBATH, YTO KOHCTPYKLMHM CO CIUIOIIHOM CTEHKOM HMEIOT MEHBIIE KOHIICHTPAaTOPOB
HaIpsDKEHUH, YeM peleT4arhbie;

B CTBIKax 3JICMCHTOB, INEPCKPLIBACMbBIX HAKJIaJIKaMH, q)HaHI‘OBBIe BBl HE JOBOJWTH A0 OCH CTBhIKa
HE MCHEE YeM Ha 25 MM ¢ Ka)I(ILOﬁ CTOPOHBI;

IPUMEHATh BO3MOKHO MEHBIIINE TOJIIMHBI 3JIEMEHTOB ceueHHst (0COOEHHO NpU THIBOTUHHOM pe3ke
KPOMOK U MPOJaBIMBaHUH OTBEPCTUH);

(bacoHKH cBsI3eld, BCHOMOTaTeNbHBIX U IPYTHX BTOPOCTETIEHHBIX 3JIEMEHTOB KPEMUTh K PACTAHYTHIM
3JIEMEHTaM KOHCTPYKIUH 110 BO3MOXKHOCTH Ha OONTax.

13.3[lpu mnpuMeHEHWH B CBApPHBIX COCAWHEHMSX TIpoKaTa TOJIIIMHOW © 225 MM u3
HU3KOJIETHPOBAHHBIX CTalel B KPECTOOOPA3HBIX, TABPOBBIX M YIIIOBBIX COCAMHEHUSX, @ TAKXKE Y CBAPHBIX
IIBOB C TOJHBIM MPOIUIABJICHUEM, OJHMH W3 O3JIEMEHTOB B KOTOPBIX HCIBITHIBACT PACTATHBAIOIINE
HaNpsDKeHUs 110 TOJIIMHE JIMCTa, BO3HHMKAET PHUCK MOSIBICHUS CIOHCTOrO paspyuieHus (aedexrta B
MpoKaTe, 00pa3yromerocs Mo IeHCTBHEM CBAapKH, B BHJIE CIIOMCTHIX TPEIIMH, MapaUICIIbHBIX TUIOCKOCTH
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IIpoKara).

Taxolt neekT 00BIYHO OOHAPYKHUBAETCS TPHU YIBTPA3BYKOBOM KOHTPOJIE KQ4eCTBa IIIBOB.

Bo3HuKHOBEHHE CIIOMCTOrO Pa3pyLICHHUs] CYIIECTBEHHO 3aBUCHT OT (OpPMBI COCIMHEHMHA U

pacCIioJIOKC€HHs CBApHBIX 1IBOB, OT pa3dMEpa IIBa, TOJJIOHWHBI CBApPHUBAECMBIX J3JIEMCHTOB, CTCIICHU
JKCCTKOCTHU COCAUHCHUA U TCXHOJIOTMU CBAPKH.

13.4 CxJIOHHOCTh TPOKaTa K CIOUCTBIM pa3pyIICHUSM CIEAyeT ONpEeAesATh MPU HCIBITAHUSIX Ha

pacTskenue B cootercTBM ¢ TOCT 28870 1o BelMuMHE OTHOCHTEILHOTO CyKEHHs ' ZHa oOpasuax,
0Ch KOTOPBIX HOpMaJIbHa IOBEPXHOCTHU IPOKATa.

13.5 UckimrounTh BO3MOKHOCTE CIIOMCTOIO paspymceHuss MOXHO IIpU CO6J'IIOI[€HI/II/I YCJIOBHA

Wap & W

rae ¥ 7P- CyMMapHBIii (hakTOp pUCKa;

¥ z1_ gopMupyemoe 3HaueHHe GaKTOpa pHCKa IS IpokaTa B cootBercTBun ¢ TOCT 28870:

Wan 715 ¥zr T 25 ¥zn T35 cooTBeTCTBEHHO IS IPYIIT KauecTBa mpokata Z15, Z25, Z35.

PacuerHoe 3HaueHue © ZF CJIeIyeT ONpeaesTh o GpopMmyie

Wop = Wap P War T Wam T Wag T Wae (174)

rae ¥ #P- (dbopMa coeTMHEHNS U PaCIOI0KEHUE CBAPHBIX IIIBOB;
¥ zr. rommuua cBapEBaeMOro MpoKara;
Wezmw. garer 11Ba;

¥ 2% - cremeHb KECTKOCTH COCOIUHECHNSA,

¥z phusHue  TexHomormm CBapku (CyMMapHBIi (akTOp OT KOJMYECTBAa MPOXOOB,
M0CJIeI0BATEIbHOCTH HAJIOKEHHSI LIIBOB U TMOJ0IPEBA).

3HavueHUs Vg ) L4 IT, L4 I, ¥z ) ¥ ze npecTaBieHbl B Tabmuie 37.

Tabnuua 37

XapakTepUCTUKUA CBAPHBIX COCTUHEHUM ®DakTo
PHCK
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dopma cOeIMHEHNS U PACIIONIOKEHUE CBAPHOIO 111Ba, Vg

CoenuHenne 63 HATIPSHKCHHIT B HATIPABICHUN < Waog = -
018 M
5 —] ¥ 1
Ly
VYTII0BO€ COeTMHEHUE C CHMMETPUYHO PACTIONI0KEHHBIM IITBOM Wag =
F D;SS
CoerHEHHE C POMEKYTOUYHBIM HAIUTABIICHHBIM CIIOEM Wap =
I 1 | I |
OObIYHOE TaBPOBOE COEAMHEHUE C YTIIOBBIMM IIBAMU ¥ T
| [
TaBpoBO€ cOeAMHEHHE C YTIIOBBIMH IIIBAMU C TMOJTHBIM WJIM YACTUYHBIM MTPOBAPOM Wap =,
!_L\ [ ] !—L\
CoenuHeHre C YIITOBBIMH [ITBAMU, PACTIONOKEHHBIMU BOJIM3U CBOOOIHOTO TOPIIA TUCTA Wap =,
[ | | ]
VYT0oBBIE COETUHEHUS C TTOJHBIM IPOBAPOM Wap =,
TonmuHa nucra = , MM, pabOTaroIIEero B Z HaIpaBJICHUH, Wzt ¥zr 70
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Bennuunza katera yriioBoro msa @ MM, ¥z

= ""'31_ ¥oam T
CTeneHs )XeCTKOCTH COeTUHEHUS L

Hu3kas - Bo3aMokHa cBOOOIHAS ycaaKa I

CpenHsist - 4aCTUYHO BO3MOXKHBI yCaJIKa I1Ba U AedopMaiiusi KOHCTPYKIIUU Wom = 4

Bricokas - xecTkoe 3akperieHne 0e3 ycaaKu 1Ba Vox = 4

TexHonorus cBapku ¥ ze

KonuuectBo npoxonoB | Onun ¥z =

Heckonbko Wae ~

IlocnemoBaTeabHOCTH [ToriepeMeHHO C OJTHOW U C IPYTOM CTOPOHBI COCTUHEHHUS ¥ =g
HaJIOKCHUS LIBOB

Bnayvaune ¢ otHOM, 3aTEM C IPYroM CTOPOHBI COEIUHEHUS ¥z =g

[Tomorpes be3 monorpesa ¥z =g

C nogorpesom ¥ae T ¢

PacueTHoe 3HaueHHe ' PMOKeT OBITH ymenbiieHo Ha 50% B ciyuae paboThl MaTepHwaliia Ha
CTATUYCCKOC CXKATHUC 1O TOJIIIMHC 1 YBCIIMYCHO HA 10% - B cjrydac HCﬁCTBHﬂ 10 TOJIIUMHEC JTUHAMHUYCCKUX
WJIA BUOPAIIMOHHBIX HArpy30K.

14 MpoekTUpoBaHMe CoeaUHEHUN CTalNbHbIX KOHCTPYKLUIA
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14.1 CBapHble coeauHeHUs
14.1.1 ITpu npOEKTUPOBAHUH CTATBHBIX KOHCTPYKIIUN CO CBAPHBIMU COCTUHEHUSMH CIICYET:

Ha3Ha4YaTh MHHUMAJIbHBIC pa3Mepbl CBAPHBIX IIBOB ¢ ydeToMm TpeboBanmii 14.1.4-14.1.6, a Ttaxxke
MPUMEHATh MUHUMAJIBHO HEOOXOAMMOE KOJIMYECTBO PACUETHBIX U KOHCTPYKTUBHBIX CBAPHBIX IIIBOB;

o0ecIeynBaTh CBO6OI[HBII71 AOCTYII K MECTaM BBIIIOJIHCHUA CBApPHBIX COCIII/IHGHI/Iﬁ C Y4CTOM
BBI6paHHOFO BHUJa U TEXHOJOT'MH CBAPKHU.

14.1.2 OcHOBHbBIEC TUIIBI, KOHCTPYKTUBHBIE 3JIEMEHTBHI U pa3Mepbl CBApPHBIX COCAMHEHUN CIEeayeT
npunuMarth 1o 'OCT 5264, TOCT 8713, 'OCT 11533, I'OCT 11534, I'OCT 14771, T'OCT 23518.

14.1.3 IIpu BBIOOpPE DIEKTPOIOB, CBAPOUYHOI MPOBOJIOKH U (DIIFOCOB CIEAYET yYUTHIBATH TPYIIIIEI
KOHCTPYKLIUH M pacyeTHbIE TEMIIEpaTyphl, yKazaHHbIC B IPUIIOKEHUIX B u I

14.1.4 Tlpu npOEKTUPOBAHUHU CBAPHBIX COCAMHEHHH CIEAyeT MCKIHYaTh BO3MOXKHOCTH XPYIKOTO
pa3pylieHus] KOHCTPYKIIMH COTIIaCHO TpeOoBaHMIM pasena 13.

14.1.5 [Ipy NpoEKTUPOBAaHUHU TABPOBBIX U YIJIOBBIX CBAPHBIX COCAMHEHUH 3JIEMEHTOB CTaJIbHBIX
KOHCTPYKLUH C pacTSATMBAIOIIMMU HANpsUKEHUSIMU B HAlpaBJIEHUM TOJIIMHBI IPOKATa C LEJIbI0
UCKJIIOYEHHUS] BO3MOXKHOCTH CJIOMCTOIO pa3pylIE€HUss MeTajula I0J CBapHbIM LIBOM, Kak IPaBUJIO,
CIIeIYeT:

MMPUMCHATDH CTAJIA IJIA KOHCTPYKLII/Iﬁ TPYIIIBI 1 cormacHo MPHUITIOKCHUTO B, C MpeACIOM TCKYUYCCTU

2 .
no 375 H/mm , a Takke cTajlld ¢ rapaHTUPOBAHHBIMH MEXaHMYECKHMMM CBOMCTBAMU B HalpaBICHUU
TOJIIIMHBI ITpoKaTa coriacHo Tpedosanusm ['OCT 28870;

MNPUMCHATH CBAPOYHBIC MAaTCPUAJIBI C MOHM>KEHHOH MMPOYHOCTBIO U MOBBIIICHHOMH NIaCTHYHOCTBIO,
HCIIOJIB30BATh TEXHOJOTHUYCCKUC MMPUCMBI CBAPKH, HAITPABJICHHBIC HA CHHXKCHUEC OCTATOYHBIX CBAPOYHBIX
HaHpH)KeHHﬁ; HC IIPUMCHSATH MMOPOIIKOBYIO ITPOBOJIOKY;,

OTKa3aTbCA OT MPUMCHCHHU A OAHOCTOPOHHETO YIJIOBOT'O IIIBA U HepeﬁTH K IBYCTOPOHHEMY;

3aMCHATD YIJIOBBIC COCAUHCHUA TAaBpPOBBIMHU, a4 B IMOCJICIHUX oOecreunBaTh OTHOIICHUE IIUPUHBI
CB€Ca K TOJIIHWHE 3JICMCHTOB HE MCHEC 1,

MIPUMEHSATDH Pa3/IeTIKh KPOMOK, 00€CTIeUunBarOIINe CHIKEHIE 00beMa HAIJIaBJICHHOTO MeTaJlIa.

14.1.6 CBapHBbIe CTBIKOBBIC COSTUHEHUS JTMCTOBBIX JIETAICH, KaK MPaBUIIO, CIIEYeT MPOCKTHPOBATH
NPSIMBIMU C TIOJIHBIM TPOBapOM U C TMPUMEHEHHEM BBIBOJHBIX IUIAHOK. B MOHTaXXHBIX YCIOBUSX
JIONYCKAETCSl OJTHOCTOPOHHSSI CBapka C TMOJABAPKOM KOPHS M CBapka Ha OCTalOUIEHCd CTajJbHOU

OAKJIaaKE.

14.1.7 Pa3mephl CBapHBIX YIJIOBBIX IIIBOB W KOHCTPYKIIHSI COCIUHEHUS TOJDKHBI YIOBIETBOPSTH
CJIETYIOIUM TPEOOBAHUSIM:

i
a) KaTeT YIJIOBOrO IMIBa f e nomken MPEBBIILIATH 1,2¢, roe !- HamMeHbIIas W3 TOJIIWH
CBapUBaCMBIX 3JIECMECHTOB;

KaTeT [IBa, HAJI0KEHHOTO Ha 3aKPYIVIEHHYI KPOMKY ()AaCOHHOTO IpoKaTa TOJIIMHONH £, Kak
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MPaBUIO, HE JTIOJHKEH MPEBBIIATH 0,9¢:

0) KaTeT yrioBoro uisa £y JIOJDKEH YJIOBJIIETBOPSITH TPEOOBAHUAM pacyera M ObITh, KaK MMPaBHIIO, HE
MEHbIIE yKa3aHHOTO B Tabmuie 38; mpu BO3MOXKHOCTH oOecrieueHus Oonbliel rryOuHBI IpoBapa KaTteT
mBa (0T 5 MM U GoJiee) B TaBPOBOM JIBYCTOPOHHEM, a TaK)K€ B HAXJIECTOYHOM U YIJIOBOM COCIUHEHHSAX
JOMYCKaeTcsl MPUHUMATh MEHbIIE YKa3zaHHOro B Tabmune 38, HO He MeHee 4 MM; IpPH 3TOM
JOTOJTHUTEIBHBIM KOHTPOJIEM JOJDKHO OBITh YCTaHOBJIIGHO OTCYTCTBHE JA€(EKTOB, B TOM 4YHCIE
TEXHOJOTNYECKUX TPEIHH;

k
B) pacueTHas JIMHA YIIIOBOTO IIBA JI0JKHA ObITH He MeHee 4 7 i He MeHee 40 My;

k
l") pacuyCTHasd JJIMHA CI)J'IaHl"OBOl"O mBa AOJIZKHaA OBITH He Ooliee 85|8f £ , 3a UCKIIIOYCHHUECM IIBOB, B

KOTOPBIX YCHJIME JEHCTBYET Ha BCEM INPOTSDKEHWH MiBa (31€Ch 'Sf - KOO((PULUEHT, MPUHUMAEMBIN
coryacHo Tabnuiie 39);

1) pa3Mep HaXJECTKU JOKECH OBITh HE MEHEE IATH TOJIIUH HanboJiee TOHKOTO U3 CBAPUBAEMBIX
3JIEMEHTOB;

€) COOTHOIIIEHHE pa3MEepOB KAaTETOB YIVIOBBIX ILIBOB ClEAyeT NMPUHHUMATh, Kak IpaBuwio, 1:1; npu
Pa3HbIX TOJIIMHAX CBAPUBAEMbIX 3JIEMEHTOB JOITYCKAETCsl IPUHUMATD LBl C HEPABHBIMH KaTETaMMU; IIPU
3TOM KaTeTbl, NpHUMBIKAIOUIME K Ooyiee TOHKOMY JHOO K 0Ooyiee TOJICTOMY BIIEMEHTY, JIOJIKHbI
YIOBIIETBOPSATH TPeOOBaHUAM cOOTBETCTBEHHO 14.1.7, a nubo 14.1.7, 6;

’K) YTJIOBBIE IIBBI CIIEyeT BBIMONHITh C IUIABHBIM MEPEXOAOM K OCHOBHOMY METally B
KOHCTPYKIUSAX, BO3BOJMMBIX B PallOHAaX C pacueTHBIMU TeMIlIepaTypaMmu Hibke MUHYC 45 °C, a Takxke B
Cllydasix, KOTJa TUIaBHBIM mepexoj, oO0ecreuynBaeT MOBBIIICHHE PAcUyeTHOTO COMPOTHBICHUS YCTaJOCTH
CBAPHBIX COEANHEHHI.

Tab6muma 38
Bun coenmmaenns Bun ITpenen . fig
MUHHMATBHBIH KaTeT mBa  + , MM, MY TONIIUHE Ooee
CBapKu TEeKy4eCTH p
3 TOJICTOTO U3 CBAPUBAEMBIX JIEMEHTOB , MM
cranu, H/mm
4-5 6-10 11-16 | 17-22 | 23-32 | 33-40 | 41-¢
TaBpoBoe c | Pyunas o 285 4 4 4 5 5 6 6
JIBYCTOPOHHUMH | TyTOBast
YTIOBBIMU
[IBAMH
Haxnecrounoe u
yTI0BOE
Cs. 285 10 390 4 5 6 7 8 9 10
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*390" 590 5 6 7 8 9 10 12
Asrtomatu- | [lo 285 3 4 4 5 5 6 6
yeckas u
MeXaHU3U-
pOBaHHas
Cs. 285 o 390 3 4 5 6 7 8 9
" 390" 590 4 5 6 7 8 9 10
TaBpoBoe ¢ Pyunas o 375 5 6 7 8 9 10 12
OJTHOCTOPOHHHUM | IyroBast
U YTJIOBBIMU
[IBaMU
ABTOMaTH- 4 5 6 7 8 9 10
qyeckas u
MeXaHU3U-
poBaHHas
[Ipumeyanus

2 .
1B KOHCTPYKIUAX W3 CTAJIM C MPEACIIOM TCKYYCCTHU CBBIIIC 590 H/mMm , 4 TAKIKC U3 BCCX CTAJICU IIPU TOJIIH
s7eMeHTOB Oosiee 80 MM MHUHHMMAJIbHBIA KaTeT IIIBOB CICAYCT IMPUHHUMATL 110 CIICHUAIBHBIM TCEXHHUYCCKI

YCIIOBUSIM.

2 B KOHCTPYKIHUSAX TPYNITBI 4 MUHUMAIIbHBIA KaTeT OJJHOCTOPOHHUX YIJIOBBIX IIIBOB CIIEIyeT YMEHBIIATh Ha | 1
IIPY TOJILUHE CBAPUBAEMBIX 2JIEMEHTOB 10 40 MM U Ha 2 MM - [IpH TOJILUHE 3JIEMEHTOB CBbIIIE 40 MM.

Tab6muna 39
Bun cBapku nipu TlonoxeHue mBa Kosddbunuenr
Al CBApKK IPH b 3HaveHus ko3 duuueHTon Hr u o npu
JTUaMeTpe CBapOYIHOMN
HOPMAJTbHBIX PEXKUMAaX CBAPKHU M KaTeTax
MIPOBOJIOKH CIUIOIITHOTO
p IIBOB, MM
ceueHusa %, MM
3-8 9-12 14-16 cB. 16
ABTOMarnueckas npu | B mogouxy i 5 1,1 0,7
4 =35
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Ha 1,15 1,0
Hwuxuaee o] 5 1,1 0,9 0,7
g, 1,15 1,05 1,0
ABTOMarnueckas u | B nogouky il 5 0,9 0,8 0,7
MEXaHU3UPOBAHHAS  MpU
d =1,4-2
= 1,05 1,0
Huxnee, ﬁf 0,9 0,8 0,7
TOPHU30HTAIIBHOE,
BEPTUKAJIBHOE
g, 1,05 1,0
Pyunas u | B monouxy s 0,7
MEXaHU3UPOBAaHHAS  TIPU
Z < 1.4 wm IIOPOILIKOBOM
IIPOBOJIOKOU
Hwxnee, 8, 1,0
TOPU30HTAIIBHOE,
BEPTUKAIBHOE,
MIOTOJIOYHOE

14.1.8 ]Inst yrmoBBIX IIBOB, pa3Mepbl KOTOPBIX YCTAHOBIEHBI B COOTBETCTBHH C PACYCTOM, JUIS

2
AJIEMEHTOB M3 CTaJIM C TpenenoM Tekydectd a0 285 H/mm  crenyer, Kak mHpaBHIIO, NPUMEHSTh
QJICKTPOAHBIC MaTCpUalibl, YIOBJICTBOPAIOIMIUC YCIIOBUAM:

Ryp > Ry, y
- [IpU MCXAHU3UPOBAHHOU CBAPKE;

£ 59
Llsz = wa = sz'gz "r'ﬁf - Ipu pquOfI CBapKe,

2
JUTSI JIEMEHTOB M3 CTald C TIpPEeioM TeKydecTH cBbime 285 H/MM  momyckaercss MpPUMEHSITH
R < Rye <R f
AJICKTPOJIHBIE MaTepUalibl, YAOBIETBOPSIONINE YCIOBHIO ~ W& wf walls 187 (3mech bs u Ha.
KO3 PHUIHUEHTHI, 3aBUCAIIIE OT TEXHOJIOTHH CBApKH M KaTeTa IIBa U oIpeesemMbie o Tadnuue 39).
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14.1.9 O,I[HOCTOpOHHI/IC YIJIOBBIC HIBBI B TABPOBBIX COCAUHCHHAX 3JIEMEHTOB M3 CTAJIM C IIPCACIIOM

2
Tekyuectd 10 375 H/MM™, Kak mpaBmio, CIEAYyeT NMPUMEHATh B KOHCTPYKIIHSX, SKCILUTyaTHPYEMBIX B
HearpeccuBHON win crnaboarpeccuBHoi cpene (knaccudukarus mo CHull 2.03.11) B oTarumBaeMbIx
MTOMEICHUSX .

JUTSI IPUKPETIICHUSI TPOMEXKYTOUHBIX pedep jKeCTKOCTH U AuadparM - B KOHCTPYKIUSAX BCEX IPYIIIL,
KpOM€ KOHCTPYKLIMH Ipynibl 1, pacCUNTBIBAEMBIX Ha yCTaJIOCTh;

JUISI TIOSICHBIX LIBOB CBApHBIX JIBYTaBPOB - B KOHCTPYKUMAX Ipyni 2 ¥ 3 (KpoMe OaloK ¢ yCIOBHOU

P 26, RT0 p .
FI/I6KOCTBIO CTCHKHU ) IIpyu TOJIIKWHEC CTCHKH W B KOJIOHHAX M CTOMKax a0 12 MM U B

y § kp 208,16,
Oaskax 0 10 MM, IIPHU BBIIIOJIHCHHUH IHIBOB MCXAHHU3HWPOBAHHOU CBAPKOU C KATCTOM IIIBA ,

IIPU 3TOM CJIEAYET YUUThIBaTh TpeOoBanus 15.3.3 u 15.5.5;
JUTS BCEX KOHCTPYKTUBHBIX 3JIEMEHTOB - B KOHCTPYKIIHSIX TPYIIIHI 4.

KareTsl O/THOCTOPOHHHUX IIBOB CJIEAYyEeT MPUHUMATH IO pacyery, HO HE MEHee yKa3aHHBIX B
Tabimne 38.

OMHOCTOPOHHHKE YTIIOBBIE IIBBI HE CIEAYET MPUMEHSATh B KOHCTPYKIUSAX 3JaHUNH M COOPYKEHHIA,
OTHOCAUIMXCS K | ypOBHIO OTBETCTBEHHOCTH, BO3BOAMMBIX B pailOHaX € CEHCMUYHOCTBIO 8 OaIOB U
BbIIlIE, B pallOHAaX C pacyeTHOil Temmeparypoil Hike mMuHyc 45 °C, B KoHCTpyKuusx rpynno 1, 2, 3 B
3@HUSIX C KpaHaMH pexxuMoB paboTsl 7K (B mexax metamurypruyeckux mpousBojactB) u 8K, a takxke B
OaNKkax M pUressix paMHbIX KOHCTPYKIIMM, pacCUNThIBAEMbIX COTJacHO TpeboBanusm 8.2.3, 8.2.6 u 8.2.7.

14.1.10 [TpepbIBUCTBIE YTIIOBBIE CBapHBIE IIBBI JOMYCKAETCS TNPUMEHATH NPU CTaTHYECKOM
Harpy3ke npu H30BITOYHON HeCyled CIIOCOOHOCTH HENMpPEpPBIBHOIO IIBa MUHUMAJIBHOIO pasmepa Ajs
COEIMHEHUI B KOHCTPYKLUSAX TPYNIbl 4, a TakKe B PEKOHCTPYHPYEMBIX KOHCTPYKIMSX TpyHmsl 3, B
pailoHax, KpoMe€ HMEIOUIMX pPacyeTHYI TemIepaTypy Hike MuHyc 45 °C, M 3KCIUyaTUPYEMBIX B
HEearpecCUBHBIX UM C1a00arpeCCUBHBIX CPEAaXx.

Pa3mepsl cBapHOTO 11Ba JOJKHBI COOTBETCTBOBATH TpeOoBaHUsM 14.1.7.

Paccrostare © Mexay ydacTKaMH CBAapHBIX IMIBOB (pUCYHOK 19), kak mpaBWiio, HE TOJKHO
MPEBBIIATH OJTHOTO U3 3HaueHuit: 200 MM, 12%min g cxxarom dmemenTe (ﬁfﬂiﬂ - TOJIIIIMHA CAaMOT'0 TOHKOT'O

W3 COCIUHSIEMBIX JIEMEHTOB), 16%min g pacTSIHyTOM 35ieMeHTe. B KOHCTpyKIMAX Tpyniibl 4 paccTosSHUE
& ormyckaercst yBeauuuTh Ha 50%.
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a - B HaXJICCTOYHOM COCOAHMHCHUU, 0-B TaBpOBOM COCAMHCHUU

Pucynok 19 - Cxema npepbIBUCTBIX YITIOBBIX CBAPHBIX IIBOB

IIpy HaNOXEHUN INPEPBIBUCTOrO IIBa CIEAYET NMPEAyCMATPUBATh IIOB IO KOHIAM COEAUHSIEMBIX

. {
qacTeu 3JICMCHTOB, AJIMHA wl OTOro0 mBa B 3JICMCHTAX COCTAaBHOI'O CCUCHHA U3 IIJIACTHH OOJIDKHA OBITH HE

menee 0,75 & , Tae b mpuHa 0osee y3K0i U3 COeMHIEMbIX IIACTHH.

14.1.11 YrnoBble cBapHbI€ IIBBI, PACHOJIOKEHHbIE IO NEPUMETPY OTBEPCTUH WM Mpope3eH,
JIONIYCKAeTCsl MPUMEHATh B HAXJECTOYHBIX COECIMHEHUSAX B Cllydasx, IperycMoTpeHHbIX 14.1.10, mus
neperayv yCWIMM B IUIOCKOCTH HAaXJIECTKH, NPEJOTBPAIEHMS] MOTEPH YCTOMUMBOCTH DJIEMEHTOB
HAaXJIECTKU WM KOHCTPYKTUBHBIX COCIMHEHUN 3JIEMEHTOB.

14.1.12 ITpo6oyHble MIBBI, 3aMOIHSIONIME HATIABICHHBIM METAJJIOM BCIO IUIOMIAAb KPYTJIBIX WIIH
IENIEBBIX  OTBEPCTUH, [IOMYCKAeTCs TPUMEHSATh B HAXJCCTOYHBIX COCIMHEHUSX B  CIydYasX,
npenycMoTpeHHbIX 14.1.10, TonpKo A7 mMpeaoTBpallieHus MOTepH YCTOWYMBOCTH 3JIEMEHTOB HAaXJIECTKU
WM JUUTSI KOHCTPYKTUBHBIX COSTMHEHUH DJIEMEHTOB.

TonuyHa NpOGOYHOr0 IIBa JOMKHA OBITh: HE MeHee TOJIMHBL ° IPOCBEPIEHHOr0 M
MIPOPE3aHHOTO dJIeMeHTa, HO He O6osee 16 mMm; He meHee 0,1 mmuHBI popes3u nubo 3Hauenuit 0,45 d ym
0,45 (rze ? u # - nuamerp otBepeTHs M wHMpHHA popesn, paBHbie £ 2T 8 Mvu & 2 £+ 8 mwm).

PaccrostHrie Mex a1y IIEHTpaMU OTBEPCTHM WM MPOJOJIBHBIMH OCSIMHU MpOpe3el JOKHO ObITh He
meHee 4 d 001 4%

14.1.13 [lpumeHeHNe KOMOMHUPOBAHHBIX COEJAWHEHH, B KOTOPHIX YaCTh CIIBUTAIOMIETO YCHIIHS
BOCIIPUHUMAETCSI PPUKLIMOHHBIM COETUHEHUEM, a YacCTh - CBAPHBIMHU IIIBAMH, JIOTTYCKAETCS IIPU YCIOBHH,
YTO CBapKa BBIIIOJHEHA MOCIIE 3aTSKKU OOJITOB HA PACYETHOE YCHIIUE U C MOCIENYIOEH UX TOTSKKON B
ciryyae He0OXOIMMOCTH.

Pacnpenenenue ycunusg Mexay (pPUKIUOHHBIMH M CBAapHBIMHU COCIMHEHHMSIMHU JIOMYyCKAaeTCs

MPUHUMATh MPOMOPLUOHAIBHO HMX HECYIMHMM crocoOHocTaM. I[IpuMeHeHne B KOMOMHHPOBAHHBIX
COEIMHEHUSX O0ITOB 0€3 KOHTPOJIMPYEMOTO HATSKEHUS HE JOIYCKAeTCS.

106



14.1.14 PacueTr cBapHBIX CTBHIKOBBIX COEIMHEHUN NpPHU JIEHCTBUU OCEBOW CHIIBI N IIPOXOASAIIEH
yepes LEHTP TSKECTH COSIMHEHMs], CIIEYeT BBIIOIHATh 10 (hopMyIie

4
NIty Ry re ) 21 , (175)

rac £ HauMCEHbIIIasg U3 TOJIIHH COCANHACMBIX 3JICMCHTOB,

{ . . .
L pacu€THas JJIMHA IBa, paBHAasd IIOJHOW €TI0 IJIMHEC, YMCHBIICHHOMW Ha 25, WK IIOJITHOU €TI0
AJIMHE, CCJIM KOHIBI IIBA BHIBEACHBI 3a IMPCACIILI CThIKA.

. {9, >R
IIpu pacuere cBapHBIX CTBIKOBBIX COEAMHEHUI 3JIEMEHTOB M3 CTAJIA C OTHOLICHUEM Bty r,
JKCIUTyaTanus KOTOPBIX BO3MOKHA U IOCJIE JOCTHIKEHHS METALUIOM IIpElesia TEKYyYeCTH, a TAKKE M3

2
CTalld C TPEIEeIOM TEeKy4ecTH Ean >440 H/mMm B dopmyne (175) BMmecTo Ry clenyeT MPUHUMATh
By vy

Pacuer cBapHBIX CTBIKOBBIX COCIMHEHHI BBIIOJHITH HE TPEOYyETCS MpPHU MPUMEHEHUU CBAPOUYHBIX
MaTEpUajoB COIIACHO MPWIOKEHHIO [, MOJHOM MpoBape COSAUHIEMBIX AJIEMEHTOB U (PU3NYECKOM
KOHTPOJIE KaueCTBa COSAUHEHUN TTPH PACTKCHUH.

14.1.15 CapHbIe CTHIKOBBIC COCTUHECHUS, BHITIOJHCHHBIC 0€3 (PM3MUYECKOTrO KOHTPOJS KadecTBa,

o ) o)
IIpru OJHOBPEMCHHOM JACUCTBHUU B OJHOM U TOM K€ CCYHCHHU 1IBA HOPMaJIbHBIX WYy T Wy kacaTenbHBIX

- . .
WA HanpspKeHUH clieyeT NpoBepsITh 1o popmyie (44), npuHrMas B Hell

R, =R

G-x=gwx,ﬂ'i}l=|:|'w}|"rl}|=?w_p|’ 3 w‘y.

14.1.16 PacueT cBapHOIO COEAMHEHUS C YIJIIOBBIMM LIBAMU MPU JACHCTBUU CHIIBI N IPOXOJAIIEH
yepe3 LEHTP TSDKECTH COCIUHEHHMs, CIEAYeT BBINOJIHATh Ha cpe3 (YCIOBHBIM) MO OAHOMY M3 ABYX
ceueHull (pucynok 20) o popmynam:

Bty v

npu R 10 METAILTY LIBa BrkstuRurre ; (176)
L e

mpu Pefwe 1o meranny rpasmist critapmenus Bakpluitn e : (177)

{ .
rae "- pacyeTHas JJIMHA IIBOB B CBAPHOM COEJMHEHHUM, PaBHAs CYMMApHOM JJIMHE BCEX €ro
YYAaCTKOB 32 BBIYETOM IO | CM Ha Ka)J0M HENPEPHIBHOM Y4acTKE 1B,

'Sf , s K02 UITMEHTHI, MpUHUMaeMbIe 1o Tadnuie 39.
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V74

1 - mo merasuty miBa; 2 - 0 METAJUly TPaHUILIbI CILUIABICHUS

Pucynok 20 - Cxema pacueTHbIX CEYEHU CBAPHOI'O COEIMHEHUS C YIJIOBBIM IIIBOM

14.1.17 PacuyeT CBapHBIX COCJMHEHMH C YINOBBHIMH IIBAMH HpH JCHCTBHH MomeHTa M B
IUIOCKOCTH, MEPIEHAUKYJISAPHONH IJIOCKOCTH pPACHOJOKEHHMsI UIBOB, CIEAYeT BBIIOJHATH Ha Cpe3
(YCIIOBHBIH) IO OTHOMY M3 JIBYX cedeHHid (cM. pucyHok 20) o ¢popmyram:

10 METaJlly 1IBa

MW Rypye) <1, (178)

10 MCTAJUTY I'paHUILIbI CILJIABJICHUSA

M IO, Ry, ) £ 1 (179)

rne Wy n Wz momenTs COINIPOTHBIICHUS] PACUETHBIX CEYEHUI CBAPHOTO COSAMHEHUS 10 METaLTy
IIBa U 10 METAJTy T'PAHUIIbI CIIJIaBJIEHHUS] COOTBETCTBEHHO.

14.1.18 PacueT CBapHOTO COEIMHEHHS C YTIOBBIMH IBAMH IpH AeifcTBuH MoMenTa 4 B mmockocTu
PAacCIIONIOKEHHS 3TUX IIBOB CJIEYET BBHIMOJIHATH Ha cpe3 (YCIOBHBIN) MO OAHOMY U3 JBYX CEYCHHH (CM.
pucyHok 20) o popmynam:

Mo MCTAJLITY IIBa

MofrZ ey
(ffx + f_ﬂl :'wa?-: : (180)
M0 METAJLTY I'paHUIIbI CIINIABJICHUA
Mz + yz
(op * fzy )Rz e B , (181)

rae *u ¥ - KOOPAMHATEI TOUKH CBAPHOTO COCIMHEHHS, HAHOOIee yIaIeHHO OT IeHTpa TsukecTH O
PacYeTHOTO CEUEHHUsI 3TOr0 COeAMHEHUS (PUCYHOK 21);

T 1
fx, -’ﬁ'l - MOMCHTHI I/IHepI_II/II/I pvaeTHOFO CCUCHUS CBapHOI‘O COCIUHCHUA I10 MeTaJIJ'Iy I1Ba
OTHOCHTEJIBHO €ro raBHbIX oceil  ~*u ¥ ~ ¥ cooTBeTcTBEHHO;
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7
zx "2 - 10 ke, 10 METaJUTy TPAHUIIBI CTUTABJICHHS.

|
|

PI/ICYHOK 21 - PacueTHas cxema CBApPHOI'0 COCANHCHUA

14.1.19[1pu pacuere CBapHOTO COCTUHEHHS C YTJIOBBIMH IIIBAMH Ha OJIHOBPEMEHHOE JICHCTBHE

MIPOI0IBHOM Ny MONEePEYHON ¥ eun u momenta M (om. pUCYHOK 21) AOMKHBI OBITH BBHITOTHEHBI
yCIOBUS

Tg I(waycjiln T, I(szy¢]i11 (182)

T
e -’f'I/I Te. HAIIPpsKCHUA B TOUKE paCUCTHOTO CECUCHUA CBAPHOTO COCAUHCHUS 110 METAJITy IIBA U

10 METaJUly TPaHMIIbI CIUIABJICHHSI COOTBETCTBEHHO, ONPEeNsieMble 110 (hopMyJie

T= J(TN trag)t  (rp t T.ru_'yl'z _ (183)

14.1.20 HaxnecTo4YHbIe COSJMHEHUS JJIEMEHTOB TOJIIIUHOW JIO 4 MM JOITYCKaeTCs OCYIIECTBIISTH
TOYEYHBIM IITBOM JIYTOBOI CBapKOW CKBO3HBIM IMPOIJIABICHUEM; IPU ITOM HECYITYI0 CIIOCOOHOCTH OJTHOM
TOYKH CJIEAYeT MPUHUMATh PAaBHON MEHBIIIEMY U3 IBYX MPEICTbHbIX 3HAUCHU:

pH cpe3e

2
Ny =0.28d Ry (184)

IIPU BBIPBIBE

Ny = Btk (185)

rae d . JIMAMETP TOYEHHOTO IIBa B MJIOCKOCTH COEAUHAEMBIX JIEMEHTOB, MpuHUMaemblil o ['OCT

109



14776;

IIpU IPUMEHEHUU crocoba cBapku, He mpexycMmorpeHHoro ['OCT 14776, 3naueHue ffcnez{yeT
COTJIaCOBBIBaTh M MPUHUMATh B YCTAHOBJIEHHOM TOPSIJIKE;

§= 1,1 npu cBapke 371€MEHTOB PaBHOM TOJIIIHHBI;

§= 1,9 npu cBapke 3JEMEHTOB C pa3HbIMHU TOJIIMHAMHU, OTIMYAIOIIMMUCS B 2 U OoJsiee pasa; mpu

]

MEHbBIIEM OTJIMYMU B TOJIIMHAX 3HAYCHHUE ™ ClIeyeT PUHUMATh 110 UHTEPIIOJISALINH;
. MeHbIIAs U3 TONIIHH CBAPUBAEMBbIX DJIEMEHTOB.
14.2 bonToBbLIE coeaAnHEeHUs

14.2.1 J1is OONTOBBIX COEAMHEHUN JIEMEHTOB CTAIbHBIX KOHCTPYKIUH CJIelyeT MPUMEHSTh OOIThHI
COTJIACHO MPHIIOKEHHUIO [

14.2.2 Bonte! cnenyer pasMemiaTh COrJIacHO TpeGoBaHusM Tadmuiel 40, IPH 3TOM B CTHIKax U B

y3JlIaX Ha MUHHUMAJIBbHBIX PACCTOAHUAX, a COCAUHUTCIBHBIC KOHCTPYKTHBHBIC 6OJ'ITI>I, KaK IIpaBWJIO, Ha
MAaKCUMAJIbHBIX PACCTOAHHUAX.

Taonuua 40

9JICMCHTOB

XapakTepuCTHUKa PACCTOSHUS U NPEENa TEKyUYECTH COETNHAEMBIX PaccrosiHue nipu pazmenieHuu 00T,

1 PaccrosHue Mexay LEHTpaMH OTBEpPCTHH Uil OOJTOB B JHOOOM
HarpaBJICHUU:

a) MUHUMAaJbHOE:

Ry 2 2 d
mpu “# =375 Himm 2,5
R 7 2 d
mpu “# 7375 Himm 3
0) MakcUMajgbHOE B KpaWHUX psAax MpH OTCYTCTBUM OKANMMIISIOIIMX 84 yum 12¢
YTOJIKOB TIPU PACTSDKEHUH U COKATHH
B) MAKCHUMAJIbHOE B CPEIHUX PsI/laX, a TAKKE B KpalHUX pAJax IpU HATUYUU
OKAMMJISFOIIMX YTOJIKOB:
IPU PacTsKEHUH 169 wm 24¢
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MIPU CKATHH 124 yn 18¢
2 PaccTosiHUE OT LIEHTpa OTBEPCTHS U 00ITA 0 Kpast SJIeMEHTa

a) MUHUMAaJIbHOE BJIOJIb YCHITUS:

npi <375 Hivw 2d
npu B 2 375 H/MM2 2,54

0) TO ke, MONEPEeK YCUIIHS:

npu 0OpPE3HBIX KPOMKAX 1,5¢
MIPU IPOKATHBIX KPOMKaX 1,24

B) MaKCHMallbHOE 4¢ yym 8¢
I') MMUHMMaJbHOE BO (PPUKIIMOHHOM COEIMHEHMM INpU OO0 KpOMKE U 1,34
T000M HaIPaBICHUH YCUIIHS

3 PaccrosiHue MUHUMaQJIbHOE MEX]Yy LIEHTpaMH OTBEPCTHI BIOJIb YCHUIIHS w+15d
111 OOJITOB, pa3MellaeMbIX B IIAXMAaTHOM HOpsIKE

O6o3navyeHus1, npuHATHIE B Ta0uIe 40:

2 . IuameTp oTBepcTHs Ul GONTa;
£~ TommuHa HanboJIEe TOHKOTO HAPYKHOTO JIEMEHTA;
Y - paccTosiHue monepexk ycuinsa MEXIy paJaMH OTBEPCTHH.

[Ipumeyanus

. d=d
1 JIluameTp OoTBEpCTHil cielyeT IPUHUMATh: JJisi OOJITOB KJlacca TOUHOCTH A b nans 60oaTOB KiIacca TOUHOH

d=dy+1 d=d

B B xoHCcTpyKuusx onop BJI, OPY u KC MM, B OCTQJIBHBIX CIIy4asiX b7 (1; 2 mnm 3 mMm), rae :

nuameTp Oonra.
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2 B 0qHO0ONTOBBIX COSUHEHUAX JIEMEHTOB PEIIETKH (PACKOCOB U PACIIOPOK), KPOME MOCTOSTHHO PadOTAFOIINX

2
pacTsKeHue, IpY TOJIIMHE 3JIEMEHTOB 10 6 MM U3 CTaJH C MpeaenaoM Tekydectu 1o 375 H/MM  paccrosiHue oT K|
3JIEMEHTa JI0 IIEHTpa OTBEPCTHUS BIIOJIb YCWIIMS JOMycKaeTrcs MpuHuMath 1,35 d (6e3 momycka mpH M3rOTOBIIEE

3JIEMEHTOB B CTOPOHY YMEHBIIECHHUS, O YEM JIOJIKHO OBITh YKa3aHO B IIPOEKTE).
3IIpu pasmenieHun OOJNTOB B IIAXMAaTHOM IOPSJKE Ha PAacCTOSIHMM, HE MEHEe yKa3aHHOro B 103.3, ceuer

3JIEMEHTa A“cnez[yeT OIIPEICTIATh C YUYETOM OCIA0JICHHUS €ro OTBEPCTHSMH, PACIIONOXKEHHBIMH B OJHOM CEYCE
IornepeK ycuius (He 1o 3ursary).

[Tpu npuKpemnyieHnu yrojka OJHOH MOJKOW OoJiTaMH, pa3MellaeMbIMU B IIaXMaTHOM MOPSJKE,
OTBepcTHe, HauboJiee yAaJIeHHOE OT €ro KOHIIA, ClIeAyeT pa3MelaTh Ha pucke, Ounxaiiei k oOyky.

I[OHYCKaeTCH KpPCIIUTD 3JICMCHTBI OITHUM 0O0JITOM.

14.2.3 bontel kjnacca TOYHOCTH A clielyeT MPUMEHSTh IJIs COCIUHEHHI, B KOTOPBIX OTBEPCTHS
MIPOCBEPJICHBI HA MPOCKTHBIN JMaMeTp B COOpPaHHBIX 3JIEMEHTAaX, JIMOO MO KOHAYKTOpaM B OTIEIbHBIX
AJIEMEHTAaX M JIETANIAX, IMOO MPOCBEPIICHBI WM POAABIICHBI HA MEHBIINI THaMeTp B OTAETbHBIX JAETasIX
C MOCIIEAYIOIIEH pacCBEPIOBKOM JI0 MPOEKTHOTO AUAaMETpa B COOPAHHBIX dJIEMEHTaX.

BonTel k1accOB TOYHOCTH B B MHOTOOONTOBBIX COCAMHEHUSX CJIEIyeT MPHUMEHSATh IS
o 2
KOHCTPYKLUH U3 CTaJIU C MpeesioM Tekydectu 10 375 H/mm

B coenunenusx, rae 60aThl paboTaOT NMPEUMYLIECTBEHHO Ha pPacTsKEHUE, Kak MpPaBUio, CIETyeT
INPUMEHATH OOJTHI KJIACCOB TOYHOCTH B MM BEICOKOIPOYHBIE.

14.2.4 Bontel, UMeOIKE 0 JJIMHE HEHApe3aHHOM YacTH YYacTKU C PA3IMYHBIMU JAMaMETpaMH, He
clielyeT IPUMEHSTh B COEIMHEHUSAX, B KOTOPBIX ATH 00Tl pabOTarOT Ha Cpe3.

14.2.5 Pe3pba 06o0aTa, BOCIPHUHMMAIOLIETO CIBUTAIOLIEE YCHIME, B 3JEMEHTaX CTPYKTYpPHBIX
KOHCTPYKIIUH, OMOp JIMHUHN AJIEKTPONEpeaadl M OTKPBITHIX PacHpeAeTUTEIbHBIX YCTPOUCTB, a TAKXKE B
COEMHEHUSX TMpH TONIMHE HAPYXKHOTO OHJIEMEHTa J0 8 MM JIOJDKHAa HaxOAMThCS BHE IaKeTa
COCIMHSEMBIX DJIEMEHTOB; B OCTAJILHBIX CIIydasX pe3pda 0onTa HE JOJDKHA BXOIHWTH BTIYOb OTBEPCTHS
OoJiee ueM Ha MOJIOBUHY TOJIIMHBI KPAHEr 0 3JIEMEHTa CO CTOPOHBI TAKU MJTH CBBIIIE 5 MM.

14.2.6 YcraHoBKy maiid Ha GONTHI cleAyeT BHINOJIHATH coriacHo TpedoBanusam CHull 3.03.01.
B pacuetHbix coeauHeHUsX ¢ OonTamMM KiaccoB TOYHOCTH A M B (3a MCKIIIOUEHHEM KperuIeHHs
BCIIOMOTATENIFHBIX KOHCTPYKIHMK) CJIEIyeT MpeaycMaTphBaTh Mephl MPOTHB CaMOOTBHHUYMBAHHS TaeK

(mocTaHOBKA MPYXUHHBIX IIAaiH0, BTOPBIX TaeK U Jp.).

14.2.7 Ha CKOIICHHBIX MOBEPXHOCTAX COCTUHIEMBIX JETajiel M 3JIEMEHTOB (BHYTPEHHHUE T'paHH
IIOJIOK IBYTaBPOB U LIBEJJIEPOB) MOJ] TOJIOBKU OOJITOB MIIM TaKU CIIEAYET YyCTaHABIUBATh KOChIE MIAHOBI.

14.2.8 Jlnametp oTBepCTHs A OOJITOB B dJIEMEHTaX M3 MpoKara MoJbKeH coorBeTcTBoBaTh [ OCT
24839 u npumeuanuto 1 Tabnuis 40.

14.2.9 PacuetHoe ycuine, KOTOPOE MOKET OBITh BOCIIPHHITO OJHUM OOJTOM, B 3aBHCHMOCTH OT
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BU/JIA HAMIPSHKEHHOTO COCTOSTHUS CIIEYeT ONMPEAeIsaTh o popmymnam:

npu cpese

IIpHu CMATUHU

IIPU PACTS)KEHUH

e R.E:.s’ Rg,f_,, It

Nps = Ry Ap2510 7 :

Ny = Rypdy 28757, .

Nyg = Fyg Ap¥e ,

bt - pacueTHBIE COPOTUBIICHHS OJHOOONTOBBIX COEIUHEHMIA;

(186)

(187)

(188)

A . .
A u M - momamy cedyeHuil cTepxkHsa 60Ta OPYTTO U Pe3bOOBOI YacTH HETTO COOTBETCTBEHHO,
MpUHUMaeMble coriacHo Tabmuie I'.9 npunoxenus [

M
% - 4YCJI0 PacUYETHBIX CPE30B OJHOTO OOITa;

b - HapyXHBII IMaMeTp CTEPKHA OONTa;

Zﬁ' HauMCHbIIAd CyYMMApHasA TOJJIIHWHA COCAUHACMBIX 3J3JICMCHTOB, CMHWHACMbBIX B OJHOM

HaIlpaBJICHUY;

e K03 PUIIMEHT ycIoBUH paboThI, onpeenseMslii o Tadbmauue 1;

b K03 (ULIMEHT yclaoBUi paboThl OONTOBOTO COETUHEHHS, OompenensieMplii mo tabmuue 41 u
npuHUMaeMblil He 6onee 1,0.

Tabmuma 41
XapaKkTepuCcTUKa Hpen;n TEKY4CCTH | 3yayepns @/&  s/d 3Ha4yeHue
I cTanu ko> durmenta b
COETUHSEMBIX
2
saeMeHToB, H/MM
00JTOBOTO COCTMHEHHS | HAPSHKEHHOTO
COCTOSTHUS
OnHoOoToBOE, OOIT Cpes - - 1,0

KjaccoB TouHocTH A, B
WJIU BBICOKOIIPOYHBIN
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Cwmsrue o 285 155 alfd = o 0,4a/d +02
1,355 aid <15 alfd Q7
CB. 285 no 375 0,52 id
0,672/ .0,25
Cs. 375 ald 225 1,0
MHuoro6ostoBoe, 60aThl | Cpes - - 1,0
KJjlacca TOYHOCTH A
Cwmsarue Ho 285 15%afd £ 04a/d +02
28sld 95 04¢5id
Cs. 285 no 375 0,54 fd
0,55/d 0,25
Cs. 375 ald 22’5 1,0
sid 23 1,0

O6o3HauyeHus1, npuHATHIE B Ta0uIEe 41:

a- pacCcTodHNC BAOJIb YCHUIINA OT Kpas 3JIEMCHTA 10 EHTpA Omkammero OTBEPCTHUA;

& - pacCTOsSTHUE BJIOJIb YCHJIUSI MEXKAY LIEHTPaMHU OTBEPCTHIA;

d . JaMeTp OTBEPCTHs 1S OouTa.

[Ipumeuanus:

1 JIns pacyera MHOroOOJTOBOIO COEIMHEHUS Ha Cpe3 W CMATHE Mpu OoNTax Kjacca TOYHOCTH B, a Taxke T

BBICOKOITPOYHBIX Oontax 0Oe3 PEryjInpyeMOro HATSXKCHHUA IIPU BCEX 3HAUCHUAX MpEACiia TEKYYCCTHU

COE/IMHACMBIX IEMEHTOB 3HAYCHHs KOd(PHIMenHTa 2 clienyeT yMHOKaTh Ha 0,9.

2 Jlna pacueta MHOTOOOJTOBOTO COEOUHEHHS HA CMSTHE ClelyeT NpUHUMAaTh 3HAuYeHUE

BBIYHUCJICHHBIX ITPU MPUHATBIX 3HAUYCHUAX d y @ y g,

Ko
M cra

75 MeHbIee

5
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14.2.10 Ilpu neiictBuM Ha OOJITOBOE COCIMHEHUE CHIIBI N MPOXOASAIICH uepe3 LEHTP TIKECTU
COCJIMHEHUSI, PACIPECIICHHE 3TOW CHIIBI MEXIy OOJTaMHu CleqyeT NMPUHUMATh PaBHOMEPHBIM. B 3ToM
cllyyae KOJMUYECTBO OOJITOB B COSJMHEHUH CIIEAYET ONPENENiATh o hopmyJe

5 :
72 VI Ny i (189)

Ny . M N iy
rae 4NN papMeHbllee W3 3HAUYEHWH Y wam P , 1100 3HaueHwe ° P BpIYHMCIIEHHOE
corjacHo TpeboBaHusM 14.2.9.

B ciy4asx KOrja B CTHIKE PACCTOSHHE | MEXy KpAilHMMU GOITAMH BJONb CABUTAMOLICTO YCHIAS
npesbilaer 16 d | spaucHue * B dopmyne (189) cnenyer yBenuuuBaTh MyTeM JEJICHUS Ha KOA(PPUIHECHT

#=1-0005(/4-16) IIPUHUMAEMBIN paBHBIM He MeHee 0,75. DTo TpeOOBaHHE HE PACHIPOCTPAHAETCS
TIpH JEHCTBUM YCHIIHS TI0 BCEH JUTMHE COEMHEHHUs (HAIpUMep, B HOACHOM COEIHMHEHHH OAlKH).

14.2.11 Tlpu nevictBur Ha OOJITOBOE COCTWHEHHWE MOMEHTA, BBI3BIBAIOIIECTO CABUT COCIUHSICMBIX
3JICMEHTOB, PAaCIpPE/ICICHHE YCHIUK Ha OOJTHI CleAyeT MPUHUMATH POMOPIIUOHATLHO PACCTOSHUSAM OT
IIEHTPA TSKECTH COCTUHEHUS JI0 PACCMaTPUBAEMOI0 0OJITa.

N, .
Ycunue B Hanbosee HarpyKeHHOM Gonre &1 ge JJOHKHO IPEBbIIIATh MEHBIIErO U3 3HAYCHHUIA
N, N,
55 ymm ©' % | BBIYMCIIEHHBIX COTTAcHO TpeGoBaHusM 14.2.9.
14.2.12 Tlpu 0THOBPEMEHHOM JICHCTBUH Ha OOJITOBOE COSTMHEHUE CHITBI I MOMEHTA, JICHCTBYIOIINX

B OJHOW TJIOCKOCTH U BBI3BIBAIOIIUX CABUT COEAMHSEMBIX 3JIEMEHTOB, OONTHI CIEAyeT MPOBEPATH HA
paBHOJEHCTBYIONEE ycuiue (B HauOoyiee Harpy>XeHHOM O0oJiTe, KOTOPOE€ HE JOHKHO MPEBBINIATH

- i}
MEHBIIIEr0 U3 3HAYCHHH * 25 uian ~ %P , BBIYMCICHHBIX COTIIACHO TpeGoBanmsM 14.2.9).
14.2.13 [1pu omHOBpEMEHHOM JCHCTBUU Ha OOJITOBOE COCIMHEHWE YCHIIMH, BHI3BIBAIONINX CPE3 H

pacTspkeHue 6onToB, Hanbollee HANPSKEHHBIN O0NT, Hapsay ¢ mpoBepkoit mo ¢opmyne (188), cnemyer
MPOBEPSITH IO popmyIie

’J(NSINEJS)2+(NFINEJF:IE il, (190)

N.S

M, .
Trac u-t- ycuiys, ICUCTBYIOIINEC Ha 6OJ'IT, CPE3BhIBAOIICC U pACTATUBAIOIICC COOTBETCTBCHHO,

Ny, N
bs "Bt . pacueTHBIe ycHINS, ONpesienseMble cornacHo TpeboBanusam 14.2.9.

14.2.14 B kperuieHusIX OJHOTO AJIEMEHTa K JPYroMy 4epe3 MPOKIIAJKH WM WHBIE TPOMEKYTOUHBIC
AJIEMEHTHI, @ TaKXK€ B 3JEMEHTaX C OJHOCTOPOHHEH HAKIJIAIKOW KOJIMYECTBO OOJTOB IO CPaBHEHUIO C
pacdeToM cieayet yBenuunBaTh Ha 10%.

[Tpu KperIieHUsIX BBICTYNAIOUIMX [IOJIOK YTOJKOB WJIM IIBEUIEPOB C IMOMOIIBI0 KOPOTHIIIEH
KOJIMYECTBO OOJITOB, MPUKPEIUISIONIMX KOPOTHIII K 3TOW IMOJIKE, M0 CPABHEHUIO C PE3YJIbTaTOM pacdera
cnenyet yBenuunBarh Ha 50%.

14.2.15 ®ynnameHTHbIe (aHKEpHBIE) OONTHI CIEAyeT NpoBepsATh coriacHo TpeboBanusM CHull
2.09.08.
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14.3 ®pUKUMOHHbIE coeanHeHUs1 (Ha 6onTax ¢ KOHTPONMUPYEMbIM HaTsXKeHUEM)
14.3.1 ®puKIMoHHBIE COSTUHEHHUS, B KOTOPBIX YCHIIHS TEPEIAIOTCs Yepe3 TPEHUE, BOSHUKAIOIIEE

10 COMMpHUKaCaromuMCs MMOBCPXHOCTAM COCAMNHACMBIX 9JICMCHTOB BCJICACTBHUC HaTs>KCHUA
BBICOKOITPOYHBIX 6OJ'ITOB, CICOYCT IPUMCHATD!:

2
B KOHCTPYKLUSAX M3 CTadl C TpeAesoM TekydecTd cBbime 375 H/MM W HemocpeacTBEHHO
BOCIPUHUMAIOIIUX [1OABHKHBIE, BUOPALIMOHHBIE U IPYTUe IMHAMUYECKUE HArpy3Ku;

B MHOI'OOOJITOBBIX COCAUHCHHUAX, K KOTOPBIM MPCABbABIIAIOTCA ITOBBINICHHBIC TpCGOBaHI/IH B
OTHOIICHUHN OI'PaHUYCHUA ,Z[e(bOpMaTI/IBHOCTI/I.

14.3.2 Bo (QpUKIIMOHHBIX COCAMHEHUSIX CIEAYeT MPUMEHSATh OONTHI, TaWKH W MIAHOBI COTJIACHO
TpeOoBaHUsM 5.6.

Bontel cneayer pa3meniaTs COracHo TpedoBaHusaM Tadbauibl 40.

14.3.3 PacuetHoe ycuiaue, KOTOPOE MOXKET OBITh BOCIPHUHATO KaXKIOW IUIOCKOCTBIO TPEHHS
3JIEMEHTOB, CTSHYTBIX OJJHUM BBICOKOIIPOYHBIM OOJITOM, CIIEAYET ONPEACIATh 0 GopMyIie

Oy = Rpndpmps I vn (191)

A
rne “® - pacdyeTHOE CONPOTHBIEHHE DACTSKEHHIO BBICOKOIPOYHOrO O0O0JITA, ONpPEENIeMOe
COrJIacCHO TpeboBaHUsIM 6.7;

Apm 6 6 6mume T.9 r:
I1omaAab CCYCHUA 00JITa 110 pCSB c, HpI/IHI/IMaeMaSI COTJIAaCHO TAaOJINIIC 1 . HpI/IJ'IO)KeHI/ISI 5

# - xoa(ddurment Tpenus, IpUHEMAeMbIii o Tabnuie 42;

Th K03 (ULIMEHT, MPUHUMaEeMbIH 10 Tabnuie 42.
Tab6muna 42
Croco6 00paboTKH (OUYUCTKH Kosddumuent
p ( v) b i Koadduunent Th MIPU KOHTPOJIe HATSKEHUS OO TOB T
COCTUHSIEMBIX TIOBEPXHOCTEH TpeHus
MOMEHTY 3aKpyUMBaHUS MIPU PA3HOCTH HOMUHAIIbHBIX
JTMAMETPOB OTBEPCTHIA U OOJITOB 8 , MM, TIPH Harpy3K¢
TUHAMUYECKON 8= 3-6; IUHAMUYECKOU &= 1;
cTatnueckoii U =5-6 cTatuueckoit O = 1-4
1 JIpobemeTHBIN WK ApOOECTPYHHBII 0,58 1,35 1,12
JIBYX TIOBEPXHOCTEH 0e3 KOHCepBaIuu
2 INazomraMeHHbBIN JIBYX 0,42 135 1,12
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MOBEpPXHOCTEH 0€3 KOHCepBaluu

3 CragpHbIMH  IIETKaMHU  JIBYX 0,35 1,35 1,17
MOBEPXHOCTEH O€3 KOHCEepPBAIUU

4 be3 00paboTkH 0,25 1,70 1,30

[Tpumeuanue - I1pu KOHTpOIIE HATSHKEHHS OOJTOB MO YIITy MMOBOPOTA FAKU 3HAYCHHS T cienyer ymMHOXkaTh Ha O

14.3.4 Tlpu neiicTBEM Ha (PPUKLMOHHOE COCAMHEHNE CHIIBI <V | BBI3BIBAIOLICH CIABUT COCAMHICMbIX
JJIEMEHTOB W TPOXOJAIICH Yepe3 IEHTP TSHKECTH COCAMHEHHS, PACHpPEACICHHE 3TOW CHIIBI MEXIy
OonTaMu ClieyeT MPUHUMATh PABHOMEPHBIM. B 3TOM Ciiydae KOJHM4ecTBO OOJITOB B COCTUHEHUH CIICIYCT
OTIpeAeIIsATh 1o (hopmyIie

n 2 N Opnicryre) (192)

rae o _ pacdeTHOe ycunue, onpenensemoe mo gopmyie (191);

¥ - KOIMYECTBO MIOCKOCTEMN TPCHUSA COCAUHACMBIX 3JICMCHTOB,

Yo K03 ULKMEHT ycIoBUN pabOThl, MPUHUMAEMBbIH 1o Tabnuue 1;

b KOA(QPHUIHUEHT YCcIoBHM paboThl (PPUKIMOHHOIO COEAMHEHUS, 3aBHCALIMA OT KOJIWYECTBa
% 601TOB, HEOOXOJUMBIX JIJIsl BOCIIPUATHS pAaCYETHOTO YCHIINSI, U IPUHUMAEMBbI PaBHBIM:

0,8 mpu # <5
0,9 mpu 5% % < 10;
1,0 npu *# 210.

14.3.5 Ipwu npeticTBuM Ha GPHUKITMOHHOE COSAMHEHHE MOMEHTA HJTM CHUTBI 1 MOMEHTA, BBI3BIBAOIINX
CIBHT COEIMHSAEMBIX 3JIEMEHTOB, paclpeaelieHue YCUINi MexX1y 60i1TaMu cieayeT IPUHUMATh COTIaCHO
ykazanusMm 14.2.11 u 14.2.12.

14.3.6 IIpu neitctBun Ha UKIIUOHHOE COCJIUHCHHE IIOMHUMO CHIJIbI N BBI3BIBAIONIEH CHOBUT
2

COCIMHSIEMBIX DJIEMEHTOB, CHIIBI 5 , BBI3BIBAIOIICH pacTshkeHHe B O0iTax, 3HaYeHne KodpuimeHTa i ,

1-M

orpesessieMoe cornacHo tpeboBanusaM 14.3.4, ciaenyeT yMHOXaTh Ha KOA(PQHUIMEHT ( t15) , TIe
F

f- pacTATMBarOllee yCWIME, TNPHXOJAIIeecs Ha OJMH OONT, ~%- ycuiade HaTsKEHHs OoITa,

NPUHIMAEMOE PaBHBIM £y = Rondon
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14.3.7 Jlnamerp Oonta BO (PUKIMOHHOM COCAWMHEHUW CJEAYeT IPUHUMATh TPU YCIOBHH

i s 4d, e

dp
HaHpaBHeHI/II/I,

Ef._ CyMMapHas TOJIIHHa COCIUHACMBIX JJIEMCHTOB, CMHHA€EMBIX B OJHOM

- TuameTp OoTa.

Bo (ppHUKIIMOHHBIX COSAMHEHUSIX C OOJBIIMM KOJMYSCTBOM OOJITOB UX JMAMETP CIICyeT Ha3HA4aTh
BO3MOYXHO OOJIBIIUM.

14.3.8 B ipoekTe JOKHBI ObITh YKa3aHbI MAapKH CTaJH U MEXaHWYECKHE CBOMCTBA OOJITOB, TaeK U
maid W CcTaHAapTel, MO KOTOPHIM OHH JIOJDKHBI IOCTABIATHCS, CHOCOO0 00pabOTKM COEAMHSIEMBIX

. F
HOBEpXHOCTEH, oceBoe ycunue ¥, npuHuMaeMoe cornacHo 14.3.6.

14.3.9 Ilpn npoektupoBaHuH (HPUKIMOHHBIX COCAMHEHUH CcieayeT o0ecrednBaTh BO3MOXHOCTD
CBOOO/IHOTO JIOCTYMA Ul YCTAaHOBKM OOJTOB, IUIOTHOTO CTATHBAHHS IaKkeTa OONTaMHU U 3aKPYYMBAHHS
raek ¢ IPUMEHEHNEM TMHAMOMETPHUYECKUX KITFOUYEH, TalKOBEPTOB U JP.

14.3.10 JIns Beicokonpounbix 6onToB o ['OCT P 52644 ¢ yBenmW4YEeHHBIMU pa3MepaMu T'OJIOBOK H
raek ¥ Mpy pa3HOCTH HOMHHAIBHBIX JUAMETPOB OTBEpCTUS U OonTa He Oosiee 3 MM, a B KOHCTPYKLIUAX U3

2
CTaJM C BPEMEHHBIM conpoTuBiieHHeM He Huke 440 H/Mm - He Gosee 4 MM JomycKaeTcsi yCcTaHOBKa
OJIHOM 11ali0bI MO raiky.

14.3.11 Pacuer Ha MNPOYHOCTH COEAMHSAEMBIX D3JIEMEHTOB, OCIAOJEHHBIX OTBEPCTHSAMHU BO
(PUKIIMOHHOM COEIMHEHHH, CIIEYeT BBIIOIHATH C YYETOM TOT'0, YTO MOJIOBUHA YCUIIMS, PUXOSILIETOCs
Ha KaXAbli OonT, mepenaHa cuiamu TpeHus. Ilpu 3ToM npoBepKy OcCHabeHHBIX CEYEHHUH ClenyeT
BBINOJIHAT: MpPU TOABWXKHBIX, BUOPAIMOHHBIX M JAPYIMX JUHAMUYECKUX HArpy3kax - IO IUIOLIAad

CCUCHUA HCTTO -An; IIpU CTATHUYCCKUX HAI'Py3Kax - IO IUIOIAaAu CCHUCHUS 6p}7TTO ﬂ(HpI/I Aﬂ

Ay =1184, (npn A, < 0,85_»1)_

700 MO YCIOBHOM TUTOIIATN

2 U,Bﬁﬂ)

14.4 TosACHble coeAMHEeHUA B COCTaBHbIX bankax

14.4.1 CapHble U (PUKIMOHHBIC MOSICHBIE COEAMHEHHsS] COCTAaBHOW JIBYTaBPOBOHM Oallku clieayeT

pacCUUThIBATH IO

dbopmynam Tabmuib 43.

Tabnuua 43
Xapakrep [TosicHbIe coequHeHns @opMyIIbl 1)1 pacyeTa NOSICHBIX COSIMHEHUI B COCTaBH
Harpysku Oankax
Henonsuxnas | CBapHble Tinff gl g Rypye ) 21 (1
Thinfhp Rygye ) &1 (1
OpUKIMOHHBIE Tol(Cppier: ) &1 (1
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[TogBuxHas CBapHble (AByCTOPOHHHE ILIBbI) 72 452
— <1
28 1 kg Rs e 1

NT2 472

— =1
%akfﬂszc

1

OpUKIIMOHHBIE ol T2 + i »

Cppicrs (1

O06o03Ha4YeHUs, TPUHATHIC B Ta0IHIE 43!

T= QS'III { - caABuraromiee IMmosiC yCHJIME Ha CAWHUIY JIMHBI, BbI3BIBACMOC Honepeqﬁoﬁ cHIION Q (SHCCB
CTaTHYECKUH MOMEHT 6p}1I TO mosica OaJIKH OTHOCHUTEIHLHO HCHTpaHBHOﬁ OCI/I);

# - KOIMYECTBO YIJIOBBIX IIBOB: NP JABYCTOPOHHMX IIBax *# ~ 2, mpu OAHOCTOPOHHUX *# ~ 1,

o , ¥ - BeIMYUHBI, onpeensemsle cornacHo 14.3.3, 14.3.4;

V=’:r"f’:r'f1Fn .I'I.L"%f'_ Fn
JaBJICHUC OT COCPEAOTOYCHHOI'O Ipy3a Ha C¢IWHULNY UIMHBI, OHNpCACIIEMOC C YUCT

TpeboBanuit 8.2.2 u 8.3.3 (1711 HEMOIBIKHBIX TPY30B L 1);
Tiw L K03 UIIMEHTH! HAIKHOCTHU N0 Harpyske, npuHuMaeMsle o CIT 20.13330;

& - [I1ar MmosiICHLIX 0OJITOB;

¥ - k09 WIMEHT, TPUHUMAEeMBbIii pPaBHBIM: ® =0,4 mpu Harpy3ske MO BEPXHEMY MHOICY OallkH, K KOTOPO
3 b b
MpUCTporana creHka, 1 ® = 1,0 mpu OTCYTCTBUH IPUCTPOKKH CTEHKH WIHM IIPH HATPY3KE O HIKHEMY IIOSCY.
3 b

[Tpu oTCYTCTBUU MOMNEPEUYHBIX pedep JKECTKOCTH AJIs Mepeadl HEMOJBUKHBIX COCPEAOTOUEHHBIX
Harpy3oK, IIPWIOXKEHHBIX K BEpXHEMYy TIIOiACY, a TaKXe IpU IPUIOKEHUH HEIMOJABWKHOU
COCPEIOTOYEHHONW HAarpy3Ku K HIDKHEMY IOSICY HE3aBUCHUMO OT Haluyusi pedep >KeCTKOCTH B MecTax
IIPUJIOKEHUS] HarPY3KHU MOSICHBIE COEIUHEHHUs CIIEAyeT PACCUUTHIBATH KaK JUUIS IIOJABHKHOU HArpy3KHU.

CBapHBIC IIBBI, BBIIIOJHCHHBIC C IMIPOBApOM Ha BCHO TOJJINHUHY CTCHKH, CICAYCT CUUTATH
PaBHOMIPOYHBIMH CO CTEHKOM.

1442 B Gankax ¢ (PpUKIIMOHHBIMHU TOSCHBIMU COEAMHEHUSMH C MHOTOJIMCTOBBIMHU ITOSICHBIMHU

MaKkeTaMu MPHUKPETICHUE KaXAOr0o M3 JINCTOB 32 MECTOM CBOETO TEOPETHYECKOTO OOphIBA CIEIyeT
paccuuThIBaTh Ha MOJIOBUHY YCHIINS, KOTOPOE MOXKET OBITh BOCIIPUHSTO ceueHueM nucra. [Ipukperenue
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KaX/JI0TO JINCTAa Ha YYacTKe MEXAy MACUCTBUTENBHBIM MECTOM e€ro oOpblBa M MeECTOM OOpbIBa
IPEBIAYIIEro JIMCTa CIEAYeT PAacCUMThIBATh Ha IOJHOE YCHJIUE, KOTOPOE MOXKET ObITh BOCHPHUHSITO
CCUCHHUEM JINCTA.

15 [dononHutenbHble TpebOBaHUA MO NPOEKTUPOBAHUIO HEKOTOPbIX BUAOB 34aHUWN,
COOPYXEHUN N KOHCTPYKL UM

15.1 PaccTosiHna mexay TeMnepaTypHbIMU LUBaMU

PaCCTOSIHI/IS'I""il MCXKAY TCMIICPATYPHBIMU HIBAMU CTAJIbHBIX KapKaCOB OJHO3TAKHBIX 3I[aHI/II71 u

. .
COOPYKEHUHN HE NOJIKHBI ITPEBLINIATH HauOONBIINX 3HAYECHUH , IPUHUMAEMBIX I10 Ta6J'II/II_[e 44,

Tabmuna 44
XapakTepucTuka £,
HauOonbiiee paccrosaue ¥, M, p
pacyeTHOI Temreparype Bo3ayxa, °f
(cm. 4.2.3)
3JIaHUs U COOPYKEHUS HaIIpaBJICHUS £2 .45 £< .45
OramuinBaeMoe 31aHHE | MEXIY BJOJb OJoka (o JyUIMHE 230 160
TEeMIEepaTypPHBIMH | 3/1aHU)
HIBaMHU
0 MMUPHHE 0JIOKA 150 110
OT TEMIIEPATypHOTO IIBa WJIM TOpLa 3JaHHs 10 90 60
ocu Onmrkaiiiiel BepTUKaIbHON CBSA3H
Heotannusaemoe MEXIY BJOJb OJoka (1o JuUIMHE 200 140
3/IaHHE U TOPSYHN 1IeX | TEMIIEPATYPHBIMU | 3JIAHHS)
HIBaMU
10 MIUPHHE OJI0Ka 120 90
OT TEMIIEPATypHOTO IIBa WM TOpLa 3JaHUs /10 75 50
ocu Omkaiiiei BepTUKaJIbHON CBSA3U
OTkpbITas 3cTakana MEXy TeMIIepaTypHbIMU IIBAMHU BAOJb OJIOKA 130 100
OT TEMIIEPATYpPHOTO IIIBa WJIM TOpIA 3JaHHS 0 50 40
ocu OJrKaiiiel BepTHKAJIbHON CBS3U
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[Tpumeuanue - Ilpn Hamuuuum MeXAy TeMIEpaTypHbIMH IIBAaMM 3/1aHUS MJIM COOPY)KEHHUS JBYX BEPTUKAJIbH
CBSI3€M pAacCTOSTHUE MEXAY MOCJIEIHUMHU B OCAX HE JOJDKHO INpeBbILATh: A 3aaHui 40-50 M U 119 OTKPBIT
scrakan 25-30 M, Opu 5TOM JUIS 3aHMil U COOPY/KEHHH, BO3BOAUMBIX IIPH PACYETHBIX TEMIlEpaTypax & <45
JOJKHBI IPUHUMATBCS MEHBLINE U3 YKA3aHHBIX PACCTOSHUM.

[Tpu npeBbiieHun Oosnee yem Ha 5% yka3zaHHBIX B Tabnuue 44 pacCTosHMM, a Takke Mpu
YBEIUYCHUH JKECTKOCTH KapKaca CTeHaMH WJIW JAPYTMMH KOHCTPYKLIUSIMHU B pacyeTe CIeAyeT YUYUTHIBATh
KIIMMaTHYECKHe TeMIlepaTypHble BO3JICHCTBUS, HEYNPYyrue AeGopManui KOHCTPYKIUN U MOAATIMBOCTD
y3JI0B.

15.2 ®epMbl U CTPYKTYPHbIE NANTbI NOKPbITUMA

15.2.1 Ocu crepxkHeil pepM U CTPYKTYp JOJKHBI OBbITh, KaK MPaBUIIO, LIEHTPUPOBAHBI BO BCEX
y3nax. LleHTpupoBaHUE CTEpXKHEW CieayeT MPOW3BOIUTH B CBAapPHBIX (hepMax MO IEHTpPaM TSHKECTH
ceueHui (c OKpyIJIeHHEeM J0 5 MM), a B OONTOBBIX - [0 PUCKAM YTOJIKOB, OJMKANIIUM K OOYIIKY.

CwMerienue oceif osicoB (hepM MpU U3MEHEHUH CEYSHHH JOMYyCKaeTcs HEe YYUTHIBATh, €CJIM OHO He
npesbiaet 1,5% BBICOTHI 0OsICa MEHBILIETO CEUEHHUS.

[Ipu HaNMMUUKU HKCUIEHTPUCUTETOB B y3JIaX 3JEMEHTH (epM U CTPYKTYp CIIEIYET PaCCUUTHIBATH C
Y4ETOM COOTBETCTBYIOIINX U3TUOAIOIINX MOMEHTOB.

[Tpu npunoKEeHnU Harpy30K BHE Y3JIOB (epM Mosica JODKHBI ObITh PAacCUMTaHbl Ha COBMECTHOE
JefCTBHE MPOJIOJIbHBIX YCUIIUN U U3THOAOIIMX MOMEHTOB.

15.2.2 TIpu pacuete mI0CKUX (pepM COeTUHEHUS DIIEMEHTOB B y3J1aX (epM JO0IyCKaeTCs IPHHUMATh
LIapHUPHBIMU:

IIpU CCUHCHUAX IJICMCHTOB M3 YI'OJIKOB WJIN TaBPOB;

IIpU ABYTABPOBBLIX, H-O6p8.3HBIX n pr6‘{aTBIX CCUCHUAX OJICMCHTOB, KOrJa OTHOIICHHE BBICOTHI

ceuenns Fx IJIMHE DIIEMEHTa fMe>1<)1y y31aMd He TmpeBbimaeT: 1/15 - 1mas  KOHCTPYKIIHM,
AKCIUTyaTUPYEMBIX B palloHax € pacyeTHbIMU Temieparypamu Huxe Munyc 45 °C; 1/10 - mus
KOHCTPYKIUH, SKCIUIYyaTUPYEMBIX B OCTaJIbHBIX PailOHAX.

HpI/I MPCBLINICHUN YKA3aHHBIX OTHOIIICHUH il CICAYCT YUUTBIBATH JOIMOJIHUTCIILHBIC I/I3PI/I6aIOH_[I/IC
MOMCHTBI B 3JICMCHTAX OT XKCCTKOCTH Y3JIOB.

15.2.3 PaccTostHue MeXIy KpasMu DJIEMEHTOB PEIIETKH M Tosica B y3/1aX CBapHBIX ¢depM C
dacoHKaMu cienyeT mpuHMMaTh He MeHee @ — (6£-20) mMm, HO He Gomee 80 MM (37ech f- TommuMHA

(hacoHkH, MM).

Mexy TOpaM# CTBIKYEMBIX 3JIEMEHTOB IOSICOB (epM, MEPEKPHIBAEMBIX HAKJIAaJKaMH, CIEAYET
OCTaBJIATh 3a30p HEe MeHee 50 MM.
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@OnaHroBbIC CBapHBIC IIBBI, MPUKPEIIIAIONINE JIEMEHTHI pemeTku ¢epM K (acoHkam, cieayer
BBIBOJIUTH Ha TOPEL] 3JIEMEHTA Ha JIMHY He MeHee 20 MM.

15.2.4 B y3nax depm ¢ mosicaMu U3 TaBPOB, IBYTaBPOB U OAMHOYHBIX YTOJKOB KpPEIUICHHs (haCOHOK
K TIOJIKaM TIIOSICOB BCTBHIK CJIEIYeT OCYIIECTBISATH C MPOBAPOM Ha BCIO TONIIUHY (acoHKU. B
KOHCTPYKIHUSX TPYHIbl 1, a TakKe IKCIUTYaTUPYEMbIX B pallOHaX MpPU PacYCTHBIX TEMIIEpaTypax HHUXKe
MuHyc 45 °C mpuUMBIKaHUE Y3JIOBBIX (PaCOHOK K TMOsICaM CJIEIYET BBIMOJHATH COTIACHO MpuiioxkeHuto K
(tabmuna K. 1, mo3umus 7).

15.251Ipu pacuere y3510B ¢epM €O CTEPKHSIMH TpyO4aTOro W JBYTaBPOBOTO CEUCHUS U
MPUKPEIUICHUEM DJIEMEHTOB PEIICTKH HEMOCPEICTBEHHO K mosicy (0e3 (acoHOK) clieyeT MpOBEPSTH

HECYIIYIO0 CIIOCOOHOCTb:

CTEHKH I10sica P MECTHOM M3Tube (MpoJaBIMBaHUM) B MECTAaX MPUMBIKAHUS 3JI€MEHTOB PEILIETKU
(U1t KPYTJIBIX M IPSIMOYTOJIBHBIX TPYO);

OOKOBOI CTCHKH I105ICa B MECTE IMPUMBIKAHHA CKATOI'0 3JIEMCHTA PCIICTKU (I[J'ISI MMpAMOYT'OJIbHBIX

Tpy0);
ITIOJIOK ITOsICa Ha OTFI/I6 (I[J'ISI I[BYTaBpOBOl"O CC‘IGHI/IH);
CTCHKHU I10s5Ca (I[J'If[ ,I[BYTaBpOBOFO CC‘ICHI/IH);
QJICMCHTOB PCIICTKH B CCUCHHU, ITIPUMbIKAOIIEM K HOHCY;
CBapHLIX IIBOB, HpI/Ierl'IJ'ISIIOH_[I/IX AJICMCHTBI peH_IeTI(I/I K HOHCY.
YKa3aHHBIC HpOBepKI/I HpI/IBe,I[eHLI B HpI/IJ'IO)KeHI/II/I JI.

Kpome toro, cnenyer cobmronars TpeOOBaHUS MO Z-CBONCTBAM K MaTepHajaM MosicoB gepM (cM.
13.5).

15.2.6 IIpu mponerax ¢epM HOKPHITHH CBbIIIE 36 M CleayeT MpeaycMaTpuBaTh CTPOHTEIBHBIN
MOJIbEM, PABHBIA MPOrudy OT MOCTOSHHOM M JUIMTENbHOW HOPMAaTHBHBIX Harpys3ok. Ilpu mmockux
KpPOBJISIX CTPOMUTENIbHBIM MOABbEM CIEAyeT NpeAycMaTpuBaTh HE3aBUCUMO OT BEJIMUYUHBI IPOJIETa,
IIPUHUMAs! €T0 PaBHBIM IPOTUOY OT CyMMapHOW HOPMAaTUBHOW Harpy3ku mmoc 1/200 nponera.

15.3 KOnoHHbI

15.3.1 OtmpaBoYHbIE 3JIE€MEHTHI CKBO3HBIX KOJOHH C pElIeTKaMH B JBYX IUIOCKOCTSX CIEIyeT
YKPEIIATh AuapparMamu, pacrnojaraéMblMHi Y KOHIIOB OTIIPABOYHOTO 3JIEMEHTA.

B CKBO3HBIX KOJIOHHAaX C COCJAMHUTEIILHOW PEIISTKOW B OJHON IUIOCKOCTH jauadparMbl CIIEIyeT
pacroJsarath He peke ueM yepes 4 M.

15.3.2 B koJloHHaX ¥ CTOWKax C OJHOCTOPOHHHMH TOSCHBIMU IIBaMH corjacHo 14.1.9 B y3max
KpEeTIeHHsI CBsi3el, OaoK, pacropoK U JPYrux 3JEMEHTOB B 30HE Mepeiayn YCHIIUS CIeayeT MPUMEHSTh
JBYCTOPOHHHE TOSICHBIC IIIBBI, BBIXOSIINE 332 KOHTYPHI MPUKPEIUIIEMOro AieMeHTa (y371a) Ha amuHy 30

k .
£ ¢ xax 01t CTOPOHBL.

15.3.3 VrnoBeie 1IBBI, TPHUKPEIUIAIONIAE (PACOHKH COCTUHUTEIBLHON PEMIETKH K KOJIOHHAM
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BHAXJIECTKY, CJe/lyeT Ha3HauaTh [0 pacyeTy M pacroiarath ¢ JBYX CTOPOH (paCOHKHU BJOJIb KOJIOHHBI B
BUJIC OTJICJIbHBIX YYAaCTKOB B IIAXMAaTHOM TOPSIKE; IPH 3TOM PACCTOSHUE MEX1y KOHIIAMH TaKHX IIBOB
HE JIOJDKHO MPEBBIIATH TOMIUHY (PacoHKH B 15 pas.

B koHCTpyKIMSIX, BO3BOJUMBIX B pallOHaX C pacdeTHbIMHM Temieparypamu Huxke Munyc 45 °C, a
TaK)Ke MPU MPHUMEHCHUU PYYHOM TYrOBOM CBAPKH YIJIOBBIC CBAPHBIC IIBBI JOJKHBI OBITh HEMPEPHIBHBIMH
0 BCei JutnHe (haCOHKHU.

15.3.4 MoHTaXHbBIE CTHIKH KOJIOHH CJIEIyET BBIOJHATH C (Ppe3epOBaHHBIMU TOPIIAMHU, CBAPCHHBIMH
BCTBIK, Ha HAaKJaJKax CO CBapHbIMM IIBAaMH WWJIH OOJTOBBIMU COEJUHEHUSMH, B TOM 4YHCIE
¢bpukunonnsivu. [Ipyu npuBapke HakJIaIOK CBapHBIC HIBBI HE CIEAYET JOBOJIUTH /0 CThIKA Ha 25 MM C
Kax10il cropoHbl. [lomyckaercs npuMeHeHHe (DIAHLEBBIX COEIMHEHUI C Mepenadell COKUMAIOIIMX
YCUIIMI Yepe3 INIOTHOE KaCaHUE, a pacTATUBAIOIIUX - O0ITaMu.

15.3.5 B cKBO3HBIX KOJIOHHAX, BETBH KOTOPBIX COCTMHEHBI IJITAHKAMH, CJIEAYEeT IPUHUMATD:

b .
HIMPUHY ¢ MPOMEKYTOUYHBIX IJIAHOK - PaBHOM OT 0,5% 10 0,15% (3mech ¥ - raGapurHas mmpuHa
KOJIOHHBI B IJTIOCKOCTH TUIAHOK);

o b, b
IIMPHUHY KOHLIEBBIX IUIAHOK - paBHOM oT 1,375 mo 1,775,

15.4 CBa3n

15.4.1 B xaxaoM TemmneparypHOM OJIOKE 3[IaHUs CIEAyeT MpeayCMaTpuBaTh CaMOCTOSITEIHHYIO
CUCTEMY CBS3EH.

15.4.2 Huxuue nosica 6aok u pepM KpaHOBBIX MyTeil MposieToM CBbIIIE 12 M ciieyeT yKperuisiTh
TOPU30HTAILHBIMU CBSI3SIMH.

15.4.3 Bepmukanvhule c8513u MexHc0y OCHOBHLIMU KOJOHHAMU HYKE YPOBHS 0aJOK KPAaHOBBIX IMyTeH
ClielyeT pacrojaraTh MO0 BO3MOKHOCTH B CEpeJUHE HIIM OKOJIO CEPEeIUHBI TeMIIepaTypHOro OJI0Ka;
BEPXHHE BEPTHKAIBHBIC CBS3W IIEJIECOO0PA3HO pacrojiarath MO TOPIAM 3JIaHUS W B IIarax KOJIOHH,
MPUMBIKAIOIINUX K TeMIIepaTypHBIM IIBaM, a Takke B TEX Iarax, rJie€ pacroyIOKEHbI CBS3H HIKHETO

spyca.

HpI/I HGHOCTaTOqHOﬁ ’JKECTKOCTH BETBEI KOJIOHH B IpOAO0JIBHOM HallpaBJICHUU 3JaHUA OOIMYCKACTCA
YCTaHOBKA JOIMOJIHUTCIIBHBIX PACIIOPOK, 3aKPCIUICHHBIX B y3JIaX CBs3€IA.

IIpy 1BYyXBETBEBBIX KOJIOHHAX BEPTUKAJIBHBIE CBSI3H CIEAYET pacrojaraTh B INIOCKOCTH KaXJI0H U3
BETBEl KOJOHHBI. BETBU IBYXBETBEBBIX CBS3EH, KaK MPaBUJIO, CIEAYEeT COCIUHITH MEXAY COOOM
COEAUHUTEIIbHBIMU PELIETKAMMU.

15.4.4 Cucmema csazeli nokpvimus 3aBUCUT OT TUNA Kapkaca (CTaJbHON WJIM CMEIIAaHHBIN), TUIA
MOKPBITUS (IPOTOHHOE WM OECIIPOTOHHOE), TPY30MObEMHOCTH KPaHOB U peXuMa UX paboThl, HATUYHS
MOJIBECHOT'O TIObEMHO-TPAHCIIOPTHOTO 000PYIOBaHHUS U MOACTPONMIBHBIX (hepMm.

15.4.5 B yposne mudsicnux nosicos CTPONUIBHBIX (epM CleyeT NperycMaTpUBaTh IOIEPEUYHbIE
TOPU30HTAJIFHBIC CBS3M B KXJOM IIPOJIETE 3[aHUS Y TOPIOB, a TAaKXKE y TEMIEPaTypHbBIX IIBOB 3JaHUS.
Ipu amuHE TeMieparypHoro Gimoka Gomee 144 M u mpu KpaHax GONBIION TPy30mogbeMHOCTH (£ 50 T)
CIIelyeT MpelyCMaTpuBaTh TAKXKE W IPOMEKYTOUYHBIE IONEPEYHBIE TOPU3OHTAIBHBIC CBSI3U NPHMEPHO
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yepes Kaxkasle 60 M.

B 31anusix co crajmbHBIM KapkacoM, 00OpYIOBaHHBIX MOCTOBBIMH KpaHamMHu TPY30MO0IbEMHOCTHIO
10 T u Gonee, U B 3MaHUAX C MOACTPONUIBHBIMU (pepMaMu cJenyeT IpeaycMaTpuBaTh MPOJOJIbHBIC
CBSI3M, paclojaraeMbie MO KpailHUM ITaHeIsM HIDKHHUX TI0SCOB CTPONWIBHBIX (epM U oOpasyromue
COBMECTHO C IONEPEYHBIMU CBA3SIMH JKECTKUN KOHTYP B IJIOCKOCTU HUKHUX TMOACOB (epM.

B OOHOIIPOJICTHBIX 3AaHHAX TaKOro THIIAa IIPOAOJBHBIC CBA3HM II0 HHXXHHM I10sdCaM CJICAYCET
Ha3Ha4dYaTb BAOJIb oboux pPAAOB KOJIOHH.

B MHOTOIPOJIETHBIX 3AHUSX IIPH KPaHAX IPY30HOABEMHOCTBIO =50 T, ¢ pexumoM padoTsl 1K-6K
(B cootBerctBun ¢ CII 20.13330) npononbHbIE CBSI3M, KaK IPaBWIO, CIEAYET paclrojiaraTb BJOJIb
KpallHUX KOJIOHH W 4epe3 OJUH P BIOJb CPEAHHUX KOJOHH. B MHOrOMpOJIETHBIX 3aHUAX C KpaHaMU
IPy30M0AbeMHOCTEI0 7 50 T, ¢ pexkumoM pabotsl 7K-8K, a Takke B 3JaHMAX ¢ IepernagaMd BhICOTHI
clieyeT Ha3HayaTh OOJee 4YacToe pacloiOXKEHUE MPOJOJbHBIX CBSI3eH MO HIDKHUM TosicaM (GepM.
[IpononpHbIE CBSI3U MO CPEAHUM psAaM KOJIOHH IPHU OJMHAKOBOW BBICOTE CMEXKHBIX IPOJIETOB CIIEIYET
MPOEKTUPOBATHh TAKUMH K€, KaK U BIOJb KpaHUX PSAIOB KOJOHH.

B ciyyae ecnu ruOKOCTh B TOPU30OHTAIBHON IIIOCKOCTH MaHeJ e HIKHUX ToscoB pepM (cm. 10.4),
HaXOJSIIMXCS MEXKY IBYMS TIONEPSUHBIMH CBSI3€BBIMH (pepMaMu, HEIOCTATOYHA, TO OHA JIOJKHA OBITH
o0ecrniedyeHa NOCTaHOBKOM pacTsKeK, 3aKPETICHHBIX 32 y3JIbI CBSI3EBBIX (hepM.

15.4.6 Ilo eepxnum nosicam CTPONWIBHBIX (EpPM IONMEPEUYHBIC TOPU3OHTAIBHBIC CBS3H IPHU
MOKPBITUU C TMPOTOHAMH CJIEyeT Ha3HadaTh B JIFOOOM OJHOITAXKHOM IPOMBIIIJICHHOM 3IaHHH.
[Tonepeunsie cBsizeBbie epPMBI IO BEPXHUM U HIDKHUM MOsICAaM PEKOMEHIyeTCsSl COBMEIIATh B IJIaHE.

BepxHue mosica CTponuIbHBIX QepM, HE MPUMBIKAIOIINE HETIOCPECTBEHHO K MOMEPEYHBIM CBSI3SIM,
CIIEIyeT PACKPEIUIATH B INIOCKOCTH PACIIONOXKEHHS 3TUX CBSI3€H paclioOpKaMH.

15.4.7 [lpyn HanMuuMU >KECTKOTO JMCKAa KPOBIM B YPOBHE BEPXHUX IOSCOB B IOKPBITHUAX 0€3
IIPOTOHOB (B KOTOPBIX KPYMHOPa3MEPHbIE JKeJIe300€TOHHbIE TUIMThI IPUBAPEHBI K BEPXHUM IOsicaM MU
pO(UIMPOBAHHBIN JINCT MOKPBITUS MPUKPEIJIEH B KaXJ0M rodpe) momepedHble CBS3U 10 BEPXHUM
nosicaM (epM cienyeT ycTpauBaTh TOJIBKO B TOpLAX 3/aHUS U y TeMIepaTypHbIX HIBOB. B ocTambHBIX
1iarax Heo0X0/IMMbI paCIIOPKU Y KOHbKA Uy OIIOP CTPONMIIBHBIX (epM.

HpI/I HaJINMYHUKU KECTKOro JHUCKa KPOBJIM B YPOBHE BCPXHHUX ITIOSACOB CICAYCT IMPEAYyCMATPUBATH
HHBCHTAPHBIC CbCMHBIC CBA3U IJII BBIBCPKU KOHCprKLII/Iﬁ u obecrneueHUs Ux YCTOﬁQHBOCTH B mmpornecce
MOHTAa)xa.

B nokpsITusix 0€3 MPOroHOB TOPU3OHTAJIbHBIE CBSI3M MO HMKHUM M BEPXHHM IOSicaM CIeAyeT
CTaBUTH HE3aBHCHMO OT THIIA TIOKPBITHS TONBKO B 3AaHHAX ¢ KPAHAMH OOJIBIION TPY30HOIBEMHOCTH 250
T, ¢ pexumoM pabotel 7K B mexax metamurypruyeckux mnpousBojactB U 8K (B coorBerctBum ¢ CII

20.13330).
[Tpy HaMMUMK TMOACTPONMIBHBIX (EpM B  OJHOIMPOJETHBIX MOKPHITUSAX ©O€3 TMPOroHOB U
MHOTOMPOJIETHBIX MOKPBITHAX, PACIIOTIOKEHHBIX B OTHOM YPOBHE, HEOOXOIMMO YCTPOHCTBO MPOI0JIbHBIX

TOPU30HTAIIBHBIX CBSA3EH B INIOCKOCTH BEPXHUX MOSCOB (pepM B OJHOM U3 KpailHUX maHenei gpepm.

15.4.8 IIpu pacrnonoXxeHUu MOKPBITHI B pa3HBIX YPOBHIX HEOOXOAUMO MPEIyCMOTPETh MO OJHOM
MPOJOJIBHOM CUCTEME CBS3EH B KaXKJIOM YPOBHE.

B npenemax ¢onaps, rae mporoHel MO BEpXHEMY IMOsicy (epM OTCYTCTBYIOT, HEO0OXOIMMO
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MpelycMaTpuBaTh pacmopku. Hannuume Takux pacmopoK IO KOHBKOBBEIM y31aM (epMm sBisieTcs
00s13aTEIbHBIM.

15.4.9 Cps3u o poHapsM cieayeT pacronarath B INIOCKOCTH BEPXHUX IOSCOB (pUTEIel) y TOPIIOB
¢doHapst 1 ¢ 06eUX CTOPOH TEeMIIEPATYPHBIX IIIBOB.

15410 B mMecrax pacroNOXKeHHs] TOMEPEYHBIX CBS3CH TMOKPBHITHS CIEAyeT MpeayCMaTpUBATh
YCTaHOBKY 8epIMUKANILHBIX C853ell MeHcOy epmamul.

B mokpeITusiIX 34aHMII U COOPYXKEHHH, OKCIUIyaTUPYyeMbIX B palOHaxX C pacueTHBIMU
TeMreparypamu Hmwxke MuHyc 45 °C, kak OpaBWIIO, CIEAYeT MPEAYyCMATPUBATH (JOMOJHUTEIBHO K
OOBIYHO MPUMEHSEMBIM) BEPTUKAJIbHBIE CBSI3U TIOCEPEIMHE KaXA0Tr0 MPOJIeTa BOJIb BCEro 3aHusl.

BeprukanbHble CBS3M, Kak TPaBWIO, CIEAyeT pacloyiaraTh B IUIOCKOCTSIX OMOPHBIX CTOEK
CTPONIMJIBHBIX (epM, B IJIOCKOCTAX KOHBKOBBIX CTOCK it ¢epm mponerom g0 30 M, a Takke B
IUIOCKOCTSIX CTOEK, HAaXOMSIIMXCS IMOJ y3JIOM KPEIICHUS! HapyXHbBIX HOT (oHaps i hepM MposieToM
6onee 30 M.

CeueHus 2JIEMEHTOB BEPTHUKAIBHBIX CBS3CH, KaK MPaBHWIIO, CISAYET HA3HA4YaTh 1O MpeaeIbHOU
ruokoctu (cm. 10.4).

15.4.11 T'opu3OHTANIbHBIE CBS3M 1O BEPXHHUM W HIDKHUM II0SICaM pPa3pe3HbIX (epM MPOJICTHBIX
CTPOCHUH TPAHCIIOPTEPHBIX rajiepeil KOHCTPYHPYIOT Pa3AeiabHO ISl K&KIOTO MPOJIeTa.

15.4.12 [Tpn npUMEHEHUU KPECTOBOM PEIIETKH CBs3eW MOKPBHITUH, 32 UCKIIOUCHHEM 3JaHUN |
COOpYKEHHMH | ypOBHSA OTBETCTBEHHOCTH, JOIYCKAETCSl PacueT MO YCIOBHOM CXEME B MPEAIOJIOKECHUH,
YTO PACKOChl BOCIIPUHUMAIOT TOJIBKO PACTATUBAIOLINE YCUIIHSL.

[Tpu onpeneneHnyn ycuiaui B JJIEMEHTaxX CBA3€M oOkatue moscoB (epM JIOMyCKaeTcs He
YUUTHIBATb.

15.4.13B Bucsf4MX MOKPBITHSAX C IUIOCKOCTHBIMM HECYHIIMMU CHCTEMaMH (IABYXIOSICHBIMH,
M3rHOHO-KECTKUMHU BaHTAMU U T.II.) CIIEAYET MPEAyCMAaTPUBATh BEPTUKAIBHBIC U TOPU3OHTAJIBHBIE CBSI3U
MEX]y HECYIIIUMHU CUCTEMaMHU.

13.4.14 KpenneHue cBsizel cie1yeT OCyIIECTBISATh Ha 00ITax Kiiacca TOYHOCTH B.

B 3nmanmsx, 060pynoBaHHBIX KpaHaMU OOJIBIION TPY30I0/bEMHOCTBIO U pexXxuMoB paboTsl 7K u 8K,
a TaKkKe B CIydyae 3HAYUTEIbHBIX YCHWIHHA B DIIEMEHTaX CBs3eil (BETpOBBIE ()epMBI U T.I.) KpEIUICHHE
HJIEMEHTOB CBSA3€H ClIeyeT OCYIIECTBIATh HA MOHTa)XHOM CBapke, a B OTAEIBHBIX CIIydasX M Ha 0oJTax
KJIacca TOYHOCTH A.

15.5 Banku

15.5.1 [1akeTsl IUCTOB AJIsi MOSICOB CBAPHBIX JIBYTABPOBBIX OAOK, KaK MPaBUIIO, MPUMEHITH HE
clemyer.

ﬂJ’IH MOSICOB OaJIOK C q)pI/IKLII/IOHHBIMI/I COCAUHCHHUAMU JOIMYCKACTCA IMMPUMCHATH IMaKEThI, COCTOAIINEC

HC 60.]186 yeM U3 Tpex JIUCTOB, HpI/I 3TOM IUIoIaaAb CCUYCHUS ITOACHBIX yFOJIKOB CJICIIyCT HpI/IHI/IMaTI:
paBHOi1 HE MeHee 30% Bcel MIoNaaM CeYeHUs mosca.
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15.5.2 TTosicuple IIBBI CBapHBIX 0alloK, a TaKXe IIBbI, IPUCOCTUHSIIOMNE K OCHOBHOMY CEUCHHIO
0aJKu BCIIOMOTraTeNbHbIE JIEMEHTHI (HallpuMep, pedpa jKeCTKOCTH), KaK MPaBUIIO, CIEAYET BBITOJIHATH
HenpepbIBHbIMU. [lonepeunblie pedpa )KeCTKOCTH TOJIKHBI UMETh BBIPE3bI [l IPOIYCKA MOSICHBIX 1IIBOB.

B purensx paMHbBIX KOHCTPYKLIHH y OIIOPHBIX Y3JIOB CIEIYET IPUMEHATH JBYXCTOPOHHUE IOSICHBIC
IBBI, IPOTSKEHHOCTh KOTOPBIX JI0JIKHA OBITh HE MEHEE BBICOThI CEUEHUS PUTEIISL.

15.5.3 [Ipu npuMeHEeHHH OJAHOCTOPOHHUX TMOSCHBIX IIBOB B CBAPHBIX JBYTaBPOBBIX Oankax 1-ro
KJ1acca, HeCYIMX CTaTUYECKYI0 Harpy3Ky, CIeIyeT BBITOIHATH CICAYIONIe TPeOOBaHUS:

pacueTHasi Harpy3Ka J0JbKHA OBITh PUII0KEHA CHMMETPUYHO OTHOCHTEILHO MOTIEPEYHOr0 CEUCHHUS
0aKku;

JOJIDKHa OBITH OOecreueHa yCTOﬁ‘IHBOCTL C)KaTOTro Mmosica OaJIKi B COOTBETCTBHUU C 844, a,

pacyer yCTOMYMBOCTH CTEHOK 0aJIOK JIOJKEH OBITh NMPOM3BE/ICH B COOTBETCTBUU C TPEOOBAHHUSIMHU
8.5.1u85.2;

JOJIXKHBI OBITh YCTAHOBJICHBI TOIICPCYHBIC pe6pa JKCCTKOCTHU B MECTaX IPHUIIOKCHHUA K ITOACY Oanku
COCPCAOTOYCHHBIX HAI'PY30K, BKIIFOYAA HAIPY3KHU OT pe6pI/ICTHX ’KeJIe300€TOHHBIX IUIUT.

15.5.4 PeGpa xeCTKOCTH CBApHBIX OAJIOK JOJKHBI ObITh YAalEHbI OT CTHIKOB CTEHKH HA PACCTOSIHHE
He meHee 10 ToyimuH cTeHKH. B MecTax mepecedeHMs] CTHIKOBBIX IIBOB CTEHKH OAKH C MPOJOJILHBIM
peOpOM JKECTKOCTH IIBbI, MPUKPEIUISIONIME MPOJ0JIEHOE PEeOpO JKECTKOCTH K CTEHKE, HE CIeIyeT
JIOBOJIUTE JIO CTBIKOBOTO ILIBA CTEHKH B MECTAX UX HepecedeHus Ha (6£-20) mm.

15.5.5B cBapHBIX [JBYTaBpPOBbIX OajJkax KOHCTPYKUMH rpymnm 2-4 cienyer, Kak HpaBuio,
MPUMEHSATh OJHOCTOPOHHHE pedpa >KeCTKOCTH C pACIOIOKEHHEM WX C OJHOW CTOPOHBI Oallku |
MIPUBAPKON UX K MosgcaM OalKH.

B Oankax c OIHOCTOPOHHUMMU ITOSACHBIMU IBAMU pe6pa JKECTKOCTHU HA CTCHKEC CJICAYCT pacriojiaraTtb
CO CTOPOHBI, HpOTHBOHOJ’IO)KHOﬁ PacCIoJIOKECHHUIO OATHOCTOPOHHUX MOACHBIX IIBOB.

Pacuer ycTOWYMBOCTH OJHOCTOPOHHETO peOpa JKECTKOCTH CleAyeT MpPOU3BOAUTH COTIIACHO
TpeboBanusm 8.5.9 u 8.5.10.

15.6 Banku KpaHOBbIX nyTen

15.6.1 BepxHue mosICHBIEC MIBBI B 0aKaxX KPaHOBBIX ITyTEH IS KPAaHOB TPYII peXUMOB paboThl 7K
(B mexax meramtyprudeckux mpou3Boacts) u 8K (mo CIT 20.13330) cnenyeT BBHIIOTHATH C MPOBApOM Ha
BCIO TOJILUHY CTEHKHU.

15.6.2 CBoOOIHBIE KPOMKH pPACTSHYTHIX IOSICOB OaJOK KPaHOBBIX MyTeH W Oallok paboumx
IUIOIIAJIOK, HEMOCPEICTBEHHO BOCHPUHUMAIOIINX HArpy3Ky OT IMOABHMIXKHBIX COCTaBOB, JOJDKHBI OBITh
MIPOKATHBIMHU, CTPOTaHBIMH WM OOpE3aHHBIMM MAIIMHHOW KHCIOPOAHONW WIIM IJIA3MEHHO-IYyTOBOM
PE3KOM.

15.6.3 Pa3zmepsl pebep HKEeCcTKOCTH OaIOK KPaHOBBIX IMYTEH JOJDKHBI YIOBJIETBOPATH TPEOOBAHHIM
8.5.9, 8.5.10 u 8.5.17, mpu >TOM HIMpPHHA BBICTYMAIONIEH YaCTH JIBYCTOPOHHETO MPOMEXKYTOUHOTO pedpa
nosrkHa ObITh He MeHee 90 MM. J[ByCTOpOHHME TonepeyHble pedpa KEeCTKOCTH, KaK MPaBUIIO, HE CIEAYEeT
MPHUBAPHUBATh K IMOsicaM OAJIKH; MPH 3TOM TOPIBI pedep KECTKOCTH TOJKHBI OBITh IJIOTHO MPHUTHAHBI K
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BepxHeMy mosicy Oanku. B Oankax moj kpansl rpynn pexumoB padotsl 7K u 8K (mo CIT 20.13330)
HEOOXOJMMO CTPOTaTh TOPIIbI, IPUMBIKAIOLINE K BEPXHEMY IOSACY.

B 6ankax mox kpansl rpymm pexxumoB padotsl 1K-5K (o CIT 20.13330) mpomyckaercss IpUMEHSTh
OJTHOCTOPOHHHE IONEepeyHble pedpa >KECTKOCTH W3 IOJIOCOBOM CTald WM OAMHOYHBIX YTOJIKOB C
MPUBAPKOM UX K CTEHKE U K BEpXHEMY IOSACY U pacrojoxkeHuem coriacHo 15.5.5.

15.7 JluctoBble KOHCTPYKLUU
15.7.1 KoHTyp ONIEPEUHBIX 3JIEMEHTOB KECTKOCTH 000JI0UYEK CIEAYET MIPOCKTUPOBATh 3aMKHYTHIM.

15.7.2 Ilepenauy cocpeOTOUEHHBIX HAarpy30K Ha JHMCTOBBIE KOHCTPYKLMH CIIEAYET, KaK MpaBUiIo,
IIPEAYCMATPUBATh YEPE3 IIEMEHTBI JKECTKOCTH.

15.7.3 B mecrax comnpspbkeHH 000J0YeK pa3iudHON (OPMBI CIEAyeT MPHUMEHSTh, KaK MPaBHUIIO,
TUTABHBIC TIEPEXO/IbI B IIEJISIX YMEHBIICHUS! MECTHBIX HANIPSHKCHUN.

15.7.4 BoinoniHEeHHE BCeX CTHIKOBBIX IIBOB CIEAYET IpelycMaTpUBaTh IBYCTOPOHHEH CBapKoii
1100 OTHOCTOPOHHEH CBAPKOM € MOABAPKOM KOPHS MIIM HA MOJKIIAIKAX.

B mpoekte crnemyer ykaspiBaTh HAa HEOOXOJUMOCTh OOECIEYEHHUs IUIOTHOCTH COCAMHCHHN
KOHCTPYKIHUH, B KOTOPBIX 3Ta INIOTHOCTh TpeOyeTcsl.

15.7.5 B n1uCTOBBIX KOHCTPYKIHX, KaK IPABUJIIO, CIEAYET IPUMEHSATh CBAPHbBIE COSIMHEHUS BCTHIK.
CoennHEeHNs TMCTOB TOJIIMHON 5 MM M MEHEE JA0IyCKaeTCsl MPeayCMaTprUBaTh BHAXJIECTKY.

15.8 Bucsiume nokpbitus

15.8.1 JIns KOHCTpYKIMH W3 HUTEH crlexyer, Kak MpaBUJIO, NPUMEHSTh KaHaThl, NPIAId H
BBICOKOITPOYHYIO ITPOBOJIOKY. JlomyckaeTcs MpuMeHEeHHe MpoKaTa.

15.8.2 KpoBust BHCSYETO TOKPBITHS, KaK MPABUIIO, TOJHKHA OBITH PACHOJIOKEHA HEMOCPEICTBEHHO
Ha HECYIIMX HUTIX U MOBTOPSATH 00pazyemyro UMM ¢opmy. JlomycKkaeTcs: KpOBIO MOAHATh HAJl HUTSMH,
ONEpPEB HA CHELUATIBHYIO HAJICTPOCUYHYIO KOHCTPYKIHIO, WU MOJBECUTh K HUTSAM CHU3Y. B 3TOM ciydae
(dbopma KpOBIIM MOXKET OTIMYATHCS OT (POPMBI IPOBUCAHUS HUTEH.

15.8.3 Ouepranust ONOPHBIX KOHTYPOB CJeyeT Ha3HaYaTh C YY€TOM KPHUBBIX JABJICHUS OT YCHIIHUI
B IIPUKPETJIEHHBIX K HUM HUTSAX MPU PaCYETHBIX HArpy3Kax.

15.8.4 [lis coxpaHeHus: cTaOMIBHOCTH (OPMBI, KOTOpas JTOJDKHA O0eCIevYHBaTh T'€PMETHUYHOCTH
MPUHATON KOHCTPYKLHMHM KPOBJIM, BUCSYME MOKPBITUS CIEAYEeT PacCUUTHIBATh HA JCHCTBUE BPEMEHHBIX
Harpy3ok, B TOM YHCII€ BETPOBOTO oTcoca. [Ipu 3TOM ciemyeT mpoBepsATh H3MEHEHHE KPHUBU3HBI
MOKPBITHUS MO ABYM HAIPaBJICHUSIM - BJIOJb U Momnepek HuTeil. HeoOxoaumasi cTabuiIbHOCTh JOCTUTAETCS
C TIOMOIIbI0 KOHCTPYKTUBHBIX MEPONPHUATHHA: YBEIWYECHUEM HATSHKEHUS HUTU 32 CUET BEcCa TMOKPBITHS
WIN TPEABAPUTEIHHOTO HAMPSDKCHUS, CO3JaHUEM CIIeNHUaIbHOW CTAOMIM3UPYIOMIEH KOHCTPYKIIUU;
MPUMEHEHUEM M3THOHO-)KECTKUX HUTEH; MpeBpallleHueM CUCTeMbl HUTEH U KPOBEIbHBIX TUIUT B €AUHYIO
KOHCTPYKLHUIO.

15.8.5 Ceuennie HUTH JOKHO OBITH PACCUUTAHO MO HAMOOJBIIEMY YCHIINIO, BO3HUKAIOIIEMY IMPH
pacueTHOl Harpyske, ¢ y4eTOM HM3MEHEHHUs 3aJlaHHOH IeOMETpHM MOKpBITHS. B ceTuaThIX cucremax,
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KpOME 3TOr0, CEYCHHE HUTHU JIOJDKHO OBITh MPOBEPEHO Ha YCHUJIME OT JEHCTBHS BPEMEHHOW HArpysKw,
PacrojI0KEHHOU TOJIBKO BIOJb JaHHOM HUTH.

15.8.6 BepTukanbHble M TOPU30HTAIbHbIE IEPEMEUICHUs HUTEH W yCHIMs B HHUX ClEAyeT
OIIPEIENIATh C YY€TOM HETMHEHHOCTH PabOThl KOHCTPYKLUI TTOKPBITHSL.

15.8.7 Ilpu pacdyere HUTEH W3 KAaHATOB M HUX 3aKpeIUICHUHA KO3((UIMEHTHI YCIOBUH pPabOTHI
CleyeT MPUHUMATh B COOTBETCTBUU ¢ Tabmuuen 47 (pazaen 17). g ctabunm3upyronuyx KaHaToB, €Cld

OHH He SBISIOTCS 3aTSXKKAMH JUISL OLIOPHOTO KOHTYPa, KOO MUIHEHT ycIoBHii paboTsl ¢ 1.

15.8.8 OnopHble y37IbI HHUTEW W3 MPOKATHBIX NpoduIIel CIEeIyeT BBIMONHATh, KaK IPaBHUIIO,
[IApPHUPHBIMHU.
15.9 dnaHueBbIe coeanHEeHus
15.9.1 [Ipu npoekTHpOBaHUU (JIAHLIEBBIX COSIMHEHUN CleayeT:

IpPUMEHSTh cTanb i ¢umanneB C255, C285, C345, C375, C390 ¢ OTHOCUTENBHBIM CYyKEHHUEM

Ve 2 25% (c yuetom TpeboBanwmii 13.3-13.5);

HCIIOJIb30BATh BBICOKOIIPOYHBIC 6OJ'ITBI, O6€CH6‘II/IBaIOH_II/Ie BO3MOXXHOCTbB BOCIIPUHHUMATDb
MOINCPCUHBIC YCUIIUA 3a CUCT CUJI TPCHUA MCIKAY (bHaHHaMI/I.

TpeGoBaHus MO HATSHKEHUIO OOJITOB, €ro KOHTPOJIO W TUIOTHOCTH KOHTaKTa MexAy (iaHIaMu
nmanbel B CHull 3.03.01.

15.9.21Ipu pacuere (IaHUEBBIX COSAMHEHUN B 3aBUCUMOCTH OT KOHCTPYKTHBHOTO pEIICHHS,
XapakTepa rnepeaaBaeMblX YCUITUN U TpeOOBaHUIM SKCIUTyaTaIluU CIEAYyEeT ITPOBEPATH:

HECYIIYIO CIIOCOOHOCTH OOJITOBOTO COSAMHEHUS;
HECYIIYIO CIIOCOOHOCTh (PPUKITMOHHOTO COSTUHEHNS,
MPOYHOCTH (hJIaHIIEBBIX JIUCTOB MPU U3TUOE;

IMPOYHOCTH CBAPHBIX IIBOB, COCTUHAIOMIUX q)naHeu C OCHOBHBIM 3JIEMCHTOM.

15.10 CoeanHeHun ¢ ¢ppesepoBaHHbIMU TOPLAMU

B coenuHeHusax aneMeHTOB ¢ (hpe3epoBaHHBIMH TOpIamMH (B CThIKaXx M 0a3zax KOJOHH U T.II.)
C)KMMAIOIIYIO CHITY CIIEAYeT CUUTATh MOJHOCTBIO MEpeatolIeiics uepe3 TOPIIbL.

Bo BHEIeHTpeHHO-CKAThIX (C)KATO-U3rMOaeMbIX) 3JEMEHTAaX CBAapHbIE WIBBI U OONTHI, BKIIOYAs
BBICOKOIIPOYHBIE, YKA3aHHBIX COEAMHEHMH CIIEAyeT pacCuuThIBaTh HA MAKCHMaJbHOE PaCTATMBAIOIIEE

yCUJIME OT JIEUCTBHS MOMEHTA W MPOJOJILHOM CHIIBI NPU Hanbosiee HEOJAronpuATHOM WX COYETAaHHUH, a
TAK)K€ HA CIIBUTAIOILEE YCUIIUE OT JEHCTBUS IMONEPEUYHON CHIIBI.

15.11 MoHTaXHble KpenneHus
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15.11.1 MoHTaXHBIE€ KpPETUICHUSI KOHCTPYKIUN 3MaHUN U COOPYKEHUH ¢ OankaMy KpaHOBBIX IyTeM,
paccUMThIBAEMBIMM HAa YCTAJlOCTh, 4 TaKXe KOHCTPYKLIMH IOJ JKEIE€3HOAOPOXKHBIE COCTaBbl CIENYyeT
OCYIIECTBIISITh CBAPHBIMH WM (DPUKIIMOHHBIMHU.

bonter kimacca TouHocTH B B MOHTaXKHBEIX COCAUMHCHUAX OTHUX KOHCprKI_II/Iﬁ JAOITYCKAaCTCA
IIPUMCEHATH!:

JUTSL KpETIJICHHSI IPOTOHOB, AJIEMEHTOB (POHAPHOW KOHCTPYKIIMH, CBSI3€H MO BEPXHUM MosicaM (pepm
(mpM HaMMYUK CBA3EH MO HUXKHUM T0SICAM WJIM KECTKOM KpPOBIIM), BEPTUKAIBHBIX CBs3€H 1Mo (pepmam u
dboHapsM, a TaKKe HIEMEHTOB (axBepKa;

JUTSL KPETUJICHHSI CBA3EH MO HIDKHUM MosgcaM (epM MpU HAJTUYUU JKECTKON KPOBIH (IPUBAPEHHBIX K
BEPXHUM TMI0CaM KEJI€300€TOHHBIX WJIM apPMHUPOBAHHBIX IUIUT W3 SAYCUCTHIX OETOHOB WIIU
MPUKPETICHHOTO B KKy BOJHY CTAIBHOTO MPOGUIMPOBAHHOTO HACTUIIA U T.I1.);

JJIA KPCIUICHUA CTPOIIMJIbHBIX W ITOACTPOIIMIIBHBIX (I)epM K KOJIOHHaM H CTPOIIMJIbHBIX (bepM K
MOACTPOIMJIIBHBIM ITPHU YCJIOBHHU MEPCAAYN BEPTUKAIILHOT'O OIIOPHOI'0 JAaBJICHUS Y€PEC3 CTOJIUK;,

JUTSL KPETUICHUST pa3pe3HbIX O0a’loK KPaHOBBIX IMyTEH MEXIy COOOW, a TakkKe IJisl KPEIUICHHS HX
HIKHETO T105ICa K KOJIOHHAM, K KOTOPBIM HE KPENATCs BEPTUKAIbHBIE CBA3Y;

JUI KperyieHusT Oajlok pabouux IJIOLIAJI0K, HE MOABEPrarolIUXCcs BO3ACHCTBHIO JUHAMHYECKHX
Harpys3ok;

JUISL KpEIUUIEHUSI BTOPOCTEIIEHHBIX KOHCTPYKIIUM.

15.11.2 JIns  mepepacnpelenieHHsi HM3THOAOIMX MOMEHTOB B DJJIEMEHTaX paMHBIX CHCTEM
KApKAaCHBIX 3/IaHUM JOIyCKAaeTCsl MPUMEHEHUE B y3J1aX COCIUHEHUS PUrelied ¢ KOJOHHAMHU CTaJIbHBIX
HaKJIaJ0K, pabOTalONIMX B IJIACTUYECKON CTaAHH.

. 2
Haknanku CJICAYCT BBIIIOJHATD U3 CTAJICHU C IPCACIIOM TCKYUYECTU N0 345 H/mm

Ty oin = 4
VYceunus B HaKJIagKax cleAyeT ONpeaessaTh IPU MUHUMAIbHOM Ipefene Tekydyectu o+ My

= R, +100 2

T
MaKCHUMaJIbHOM Tpeziesie TeKyuecTn - H/mm

Haxnanku, paboTaromue B MiacTUYECKON CTa UM, TOJKHBI UMETh CTPOraHble UIU (pe3epoBaHHbIE
IIPOJI0JIbHBIE KPOMKH.

15.12 OnopHble yacTu

15.12.1 HenoaBw>KHBIE MApHUPHBIE ONIOPHI ¢ IEHTPUPYIOIIUMH MTPOKJIaIKaMH, TAHTCHIINATBHEIE, a
IIpU BecbMa OOJIBIINX PEaKLHUsAX - OaJlaHCHPHBIE OMOPHI CIeyeT MPUMEHSITh PU HEOOXOIUMOCTH CTPOTO
PaBHOMEPHOTO PACIPEEIICHUS IaBIECHUS 10 OIOPOil.

[Tockue nin KaTKOBBIC MOABIIKHBIC OMOPHI CIIEAYET MPUMEHSTh B CIIydasiX, KOTJa HIDKEIekKaras
KOHCTPYKIHS JOJDKHA OBITh pa3rpy eHa OT TOPU30HTAIBHBIX YCHIINNA, BOSHUKAIOIIUX ITPH HETIOIBUKHOM
OTMMPAaHUH OAJTKU UITH (EPMBI.

KoadduiueHT TpeHHs B IUIOCKMX IMOABKIKHBIX OIOpax cjeayeT MNpHHUMaTh paBHBIM 0,3, B
kaTtkoBbIX - 0,03.
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15.12.2 Pacuer Ha cMsATHE B IMWIMHIPUYECKUX MIapHUpax (mamndax) OamaHCHUPHBIX OIMOpP CISAyeT
BBITIOJIHATH (TP LEHTPAILHOM YTJIe KaCaHUs MOBEPXHOCTEH, paBHOM M OombineM 90°) mo popmyie

£
FH1L25riRyy, ) & 1’ (199)

rae & - naBiaenue (cuia) Ha OIOPY;

7, £ - COOTBETCTBEHHO PAMyC M JUIMHA IIAPHAPA;

E
' - pacueTHOE CONPOTHBICHHE MECTHOMY CMSTHIO NpPH IUIOTHOM KAaCaHWH, NPHHMMAEMOE
corjacHo TpeboBaHusM 6.1.

15.12.3 Pacuet Ha TuaMeTpaIbHOE CXKATHE KaTKOB CJeyeT MPOU3BOAUTH 10 popmyrie

F l(ndiR,q7,) <1 (200)

rac % - qucno KaTKOB,

d , . COOTBCTCTBCHHO JUAMETP U JJIMHA KAaTKa,

R
¢d - pacYeTHOE CONpPOTUBJIEHHWE IMAMETPAIHLHOMY CXKATHIO KATKOB NPHM CBOOOJHOM KacaHHH,
IPUHUMAaEMOe COrIacHo TpeboBaHusM 6.1.

16 JononHuTenbHble TPe6OBaHUA NO NPOEKTUPOBAHMIO KOHCTPYKLMIA ONOp BO3AYLWHbLIX
NUHUI 3neKTponepeaayn, OTKPbITbIX pacnpeaenuTesibHbIX YCTPOMCTB U KOHTAKTHbIX ceTeM
TpaHcnopTa

16.1 /Ins KOHCTPYKIHMI OMOp BO3AYIIHBIX JMHUK snekrponepenadu  (BJI), OTKpBITBIX
pacripenenutenbHblx yeTpoicTB (OPY) u koHTakTHBIX cetell Tpancnopta (KC), kak mpaBuio, ciemnyer
npumeHath ctaim C235, C245, C255, C285, C345, C345K, C375 no 'OCT 27772, crans mapok 20 u
09I"2C o I'OCT 8731 cornacHo npuioxeHuto B.

B 3aBucuMocCTH OT Ha3HAU€HUS U THUIA MX COEIMHEHMH KOHCTPYKIMH ONOpP MOJpPAa3JesioTCs Ha
rpynmnsl (cM. mpuiioxxkeHue B):

rpynna 1 - cBapHble crienaibHbIe ONOPHI OOJIBIINX NEPEXO0I0B BBICOTOM CBBIIE 60 M;

rpynna 2 - cBapHeie onopsl BJI, kpome ykazaHHBIX B TpyIie 1; cBapHbIE OMOPBI OIIUHOBKU U MO/
Beikmouarenu OPY He3aBMCMMO OT HampspKeHUs, CBapHbIE OMOpel 1oj  obopyaoBanue OPY
HanpsbkeHueM cBbiie 330 kB; koHctpyknuu u snementsl KC, cBsi3aHHBIE C HATS)KEHHEM IPOBOJIOB
(TSATH, IITAaHTH, XOMYTHI), a TAaKXKE OMNOPHI, yKa3aHHbIE B Tpymme 1, Mpu OTCYTCTBHHM CBapHBIX
COCJIMHEHM;

rpymnmna 3 - cBapHble U 00JATOBBIE ONOpPHI o obopyaoBanue OPY nanpspkenuem 1o 330 kB, kpome
OIOp MO/ BBIKIIOYATENN; KOHCTPYKIMHM M DJIEMEHThl HECYLIUX, MOAJCPKHUBAIOIMMUX M (QUKCUPYIOIIUX
yerpoiictB KC (omopsel, purenn eCTKUX MOMEPEYHH, MPOKEKTOPHBIE MAuThl, (PUKCATOPbI), a TaKXKe
KOHCTPYKIMHU rpynmsl 2, kpome KC, mpu 0OTCYTCTBUU CBapHBIX COCTUHEHUH;
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rpynmna 4 - cBapHble M OOJNTOBBIE KOHCTPYKLIMH KaOEJIbHBIX KaHAJIOB, JCTAIN MyTEH MEepeKaTKu
TpaHcQOpMaTOPOB, Tpambl, JIECTHUIBL, OTPAKICHHUS M JPYrHMe€ BCIIOMOTATENbHbIE KOHCTPYKIUH H

snementTsl OPY, BJI u KC.

16.2 Bontsl knaccoB Tounoctd A u B s onop BJI BeicoToit 10 60 M u koHCcTpyKuuit OPY u KC
clieyeT NPUHHUMATh Kak ISl KOHCTPYKIMH, HE pacCUMTHIBAEMBIX Ha YCTalOCTh, a A (PIIAHIEBBIX
coequnenuii u onop BJI BeicoTo# Gonee 60 M - Kak Ui KOHCTPYKIUH, PACCUUTHIBAEMBIX Ha YCTAJIOCTh,

o Tabmure I'.3 mpunoxenus I

16.3 Jluteie meranu ciaeayeT MPOCKTUPOBATh M3 yriepoaucTor ctaim mapok 35JI m 45J1 rpynn

oriuBok 11 u Il mo 'OCT 977.

16.4Tlpu pacuerax omop BJI, xoncrpykmuit OPY u KC crnenyer mpuHHMaTh K03()QHIIHEHTHI

yCIOBUH pabOThI, yCTaHOBJICHHBIE B paznenax 4 u 14, 7.1.2 u no Tabmnuie 45.

Tab6muna 45

DNeMEeHT KOHCTPYKIUI

Koaddunuent

yCIIOBUH pabOThI

¥,

1 CkaTble 1osica u3 OANHOYHBIX YT'OJIKOB CTOCK CBO60,Z[HO CTOHH.[CFI OIIOPHI B IICPBBIX ABYX
MmaHeasax or Oammaka IIpH Y3JIOBBIX COCANHCHUAX:

a) Ha CBapKe

0) Ha Gontax

2 CxaTblil 3JIEMEHT IUIOCKOM pElIeTyaToil TpaBepCchl M3 OJMHOYHOTO PAaBHOIOJIOYHOTO
YTOJIKa, TPUKPEIIIEMOTO OTHON TTOJIKOM (PUCYHOK 22):

a) I1osAC, HpI/IerHH}ICMLII\/'I K CTOIKe OIIOPBI HCIIOCPCACTBCHHO IABYMA Oonramu u 60.]166,
MMOCTaBJICHHBIMHA BAOJIb ITOsAACA TPABEPCHI

0) mosic, MPUKPEIUISIEMbIN K CTOHKE OMOPBI OJTHUM OOJITOM MIIH yepe3 (hacoHKY

B) pacKocC M pacropka

3 OTTsAkKa U3 CTAIBHOTO KaHATa UM ITy4Ka BBICOKOIIPOYHOM IPOBOJIOKU:

a) JI71s1 TPOMEKYTOUYHOH OTIOPBI B HOPMAJILHOM PEKHUME PaObOThI

0,95

0,90

0,90

0,75

0,75

0,90
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0) 1751 aHKEpHOH, aHKEPHO-YTJIOBOI U YIIIOBOM OIOD:

B HOPMAJIBHOM PEXUME paOOThI 0,80

B aBapUIHOM PEXHME PaOOTHI 0,90

OJICMCHTOB B Yy3J1aX.

[Tpumeuanue - Ykazanuele B Tabauie KodG(GUIMEHTHI YCIOBHA PaOOTHl HE PAaCIpPOCTPAHSIOTCS HA COCTUHEHU

Just onop BJI, OPY u KC 3naduenne kodhduimenTa HaexKHOCTH 110 OTBETCTBEHHOCTH T clenyer
MPUHUMATH paBHBIM 1,0.

Pacuer Ha MPOYHOCTH PACTAHYTHIX AIIEMEHTOB OMOp 1o (opmyre (5) ¢ 3aMeHON B HEW 3HAYCHHS

£
Y Ha By lmy HE IOMYCKAETCA.

16.5TIpu ompenencHUH NPUBEICHHOW THOKOCTH IO TaOymIle 8§ HAaUOONBIIYyI0 THOKOCTH BCETO

- .
CTEPKHSA CJIeTyeT BBIUUCIATH MO (hopMyiam:
JUISL YETBIPEXTPAHHOTO CTEPXKHS € NapAIIEIbHBIMU MOSCAMM, IIAPHUPHO OMEPTOrO M0 KOHLAM,

Mz =21 (201)

JUISL TPEXTPAHHOTO PAaBHOCTOPOHHEIO CTEPKHS C MApAJUIECIBHBIMU I10SICaMU, IIAPHUPHO OIEPTOro
10 KOHIIAM,

Mz = 25018 (202)

JUTsL CBOOOTHO CTOSIIIEN CTOMKH MUpaMHiaibHON (GOpMBI (CM. pUCYHOK 15)
My = 2pdr By _ (203)

O06o03Ha4eHus, npuHATHIE B popmyrnax (201)-(203):

! - reoMeTpIYecKast JUTHHA CKBOBHOTO CTEPIKHS;

& _ paccTosiHIe MEXTy OCSMH TIOSICOB HANGONEE Y3KO TPAHH CTEPIKHS C TTAPAIIICTbHEIMH TIOSCAMY;

# - BpicoTa CBOOOIHO CTOSILEN CTOMKH,

— 2 _
#o= L2y [ 5)" — 27500 18y) + 3.5 K03 DUIMEHT [T ONpEICIICHIsI PACUETHOM THHBI,
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b by .
rae °u ! - pacCTOSHUS MEXKIY OCSIMH MOSCOB MUPaMUIAIBHON OMOPHI COOTBETCTBEHHO B BEPXHEM

Y HWKHEM OCHOBaHUSIX HanboJsee y3K0i rpaHu.

2:2
b x

1t
z:;@-

L

Pucynok 22 - Cxema TpaBepchl C TPEYrojJbHOM perieTkon

16.6 Pacyer Ha yCTOMYMBOCTP HpU CKATHM C HM3TMOOM CKBO3HOI'O CTEp)KHS C pelleTKaMH
IIOCTOSIHHOTO 110 JUIMHE CEYEHUs CIIEAYET BINOIHATE COINIACHO TPeOOBaHMM pasjena 9.

I[J'IH PAaBHOCTOPOHHETO TPEXTPAHHOI'O CKBO3HOI'O CTCPIKHA C PCHICTKAMH ITOCTOAHHOI'O IO AJIMHE
CEUYECHUS OTHOCHUTEIIbHBIN OKCHCHTPUCUTET CIICAYCT BBIUUCIIATH 110 (bOpMy.TIaMI

npu U3rude B MIOCKOCTH, MEPIEHIUKYISIPHONW OJTHON U3 TpaHeH,
m =3 460M I(NE). (204)

npu U3rude B MIIOCKOCTH, MapajuleIbHON OHOM U3 rpaHei,

Trac b pacCToAHNUEC MCIKAY OCAMMU ITOSACOB B INIOCKOCTHU I'PAHU,

f

- ko3 punmeHT, paBHbIil 1,2 mpu 00NTOBBIX coeAMHEHUSX U 1,0 - IpU CBapHBIX COEAMHEHUSX.

16.7 IIpu pacuere Ha yCTOWYMBOCTH MPHU CKATHH C U3rHOOM CKBO3HOTO CTEPXHS C peIIeTKaMHu
cornmacHo TpeboBanusM 9.3.1 um 9.3.2 3HayeHue SKcUeHTpUcHTeTa € mpu OONTOBBIX COEITUHEHUSAX
3JIEMEHTOB CJIETyeT YMHOXaTh Ha Kodhumuent 1,2.

16.8 [Ipn mpoBepke YCTOMYMBOCTH OTACIBHBIX TOSICOB CTEP)KHS CKBO3HOTO CEUCHHsI OIOp C
OTTs2KKaMU IIPU C)KATUHU C I/ISFI/IGOM NpOAOJIBHYIO CHUIIY B KAXKIOM IIOACC CICAYCT ONPCACIATL C YyU4CTOM

N, .
AOMNOJHUTCIBHOI'O0 YCHUIIHA ad oT I/I3FI/163.IOH_IGI‘O MOMCHTAa M, BBIYHCIIACMOI'O II0 I[C(bOpMI/IpOBaHHOI/I
CXEMCE.
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JUJ1s apHUPHO OTEPTOi 1O KOHIIAM PENIeTYaTON CTOWKU MOCTOSTHHOTO T10 JTHHE MPSMOYTOJIBHOTO
ceueHus (THII 2, TaGiuIa 8) ONOPHI ¢ OTTSHKKAMH 3HAaueHHe MoMeHTa 4 B cepeHe JUIMHBI CTOMKY TIPH
u3rube ee B OHOM U3 miockocteil ¥ ~ X umm @ ¥ cnemyer onpenensath mo Gpopmyiie

M =M, + (BN S + 1) (206)

M . . .
rie ? - m3rubarImMii MOMEHT B CEpeIMHE JUIMHBI CTOMKH OT TIIONEPEYHON HarpysKH,
OTIpe/IeTIsIEMBbIid KaK B OaKax;

]

- KOO PHUIHUEHT, TPUHUMAEMBIH coriacHo 16.6;

N IIPOJIOJIbHAS CUJIA B CTOMKE;

Ja. porud CTOMKHU B CEpeAMHE JUIMHBI OT MOTEPEUYHON HATPY3KH, OIPEACIIIEMbIH KaKk B OOBIYHBIX

I
0ajKax ¢ UCII0Jb30BAHHEM MMPUBCACHHOIO MOMCHTA HHCPIHUU CCUHCHUS of ;

£, =0,001% y y ,
- HA4YaJIbHBIN HpOFI/I6 CTOHUKH B IINIOCKOCTHU I/I3FI/I6a,

&=1-01M° H(Blye)

_ a2 a2
31ech: - JUIMHA CTOMKH; Igf Al f}'”gf ,

e A - miomanab CCUCHUA CTOﬁKH;

A . .
¢ - npuBeeHHAs THOKOCTh CTOMKH, ONpeenseMas o TabNuie 8 IS CeYeHns THIa 2 ¢ 3aMeHOl
A

M A
B (hopmyne (16) "™ ga “*ynu * F COOTBETCTBEHHO IMJIOCKOCTH M3rH0a.

. Nog
[Tpu m3ruGe CTONKHU B ABYX IJIOCKOCTSAX YCHUJIHE cieayeT onpenenars no ¢popmysne (124); npu
3TOM HaydajJbHbII MPOruo Jn CJIEyeT YYUTBIBATH TOJBKO B TOW IUIOCKOCTH, B KOTOPOH COCTaBIISAIOILAsS

Mg M, M
yCcuIus OT MOMEHTa w4 umeeT HauOoJIbIIee 3HAUEHHE.

16.9 Iomnepeunyro cury 2 B IIIAPHUPHO OMEPTON MO KOHIIAM CTOMKE C PEIIETKAMU IMOCTOSHHOTO 0
JUITMHE TPSIMOYTOJILHOTO ceueHus (Tum 2, Tabmuia 8) omopbl ¢ OTTSDKKAMH MPHU CKAaTHU C U3THOOM B
oJIHO# U3 ockoctel ¥ "X wmu ¥ ¥ cieayeT NpHMHMMATh TTOCTOSHHOM 10 JUIMHE CTOMKH M OTIPEeNsTh
o dhopmyre

146N
i(fg + )

= +
= Chax y | (207)

rne O _ MaKCHMaJIbHas TOTIEPEYHasi CHja OT IONEPEYHOM HArpy3kd B IUIOCKOCTH H3ruoa,
ompenensiemMasl Kak B Oajkax.
OcranbHble 0603HaueHus B popmyie (207) cieayer NpuHUMATh TAKUMH ke, Kak B popmyie (206).
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16.10 [Inss mapHUpHO OMHEPTOM MO KOHIAM PpELIEeTYATOM CTOMKM MOCTOSHHOTO 110 JJIMHE
TPEYroJBHOTO CKBO3HOTO ceueHus (Tun 3, Tabmuia §) omopbl ¢ OTTSHKKAMH MPH CKATUHU C U3THOOM B

oHO#t U3 miockocteit * ~ Xy ¥~ ¥ 3Hauenne Momenta M B cepenuHe ee ITHHBI CIEIyeT ONPEACIATH
o ¢opmysie (206), a mpUBEICHHYIO THOKOCTD - IO TaOIUIE 8 JJIs CEUCeHMs THIa 3.

. N,
I[Ipu u3rube CTOWKM B JBYX IIIOCKOCTSAX 3HAYCHHE YCHJIHS ~ %% cliefyeT IPUHMMATh OONBIIMM M3
JBYX 3HAYEHUH, OIpeaesieMbIX 110 popmyam:

N =1,16fobHHH Moy = 058M, IE:I+MJJIE:I. (208)
M, M . . .
[Tpu yduere o6oux MOMEHTOB ~ *u ~ # Bo BTOpod ¢opmyine (208) HauanbHBIA NMPOTUO CTOWKH B

KaKJOU U3 JBYX ITUIOCKOCTEH cielyeT MPUHUMATh PaBHBIM In = 0,0013 .

16.11 Ilonepeynyto cuiry <y IJIOCKOCTH TPaHM B IIAPHUPHO ONEPTOM IO KOHLAM pEeleT4aTon
CTOIKE TPEYroJIbHOrO CKBO3HOTO CEYEHHUS OHOpbl C OTTSHKKAMHM IPU CKATUM C HM3rHMOOM cleayer

. A .
onpeenaTh 1o popmyie (207) ¢ yueToM IpHBEICHHON rHOKoCTH ¥ |, ompenenseMoii 1o Tabauie 8 s

ceueHus Tuna 3.

16.12 Pacuer Ha yCTOMYMBOCTD CHKATBIX DJIEMEHTOB KOHCTPYKIIMH U3 OJMHOYHBIX YTOJKOB (TIOSICOB,
pELIETKH) CIeAyeT BBIIOJIHATb, KaK IMPAaBUJIO, C YYETOM 3KCLEHTPUYHOIO MPUIIOKEHUS MPOJIOIbHON
CHUIBI.

JlomyckaeTcst pacCUMTHIBATh 3TH AJIEMEHTHI KaK LIEHTPaJIbHO-CKaThle 1o ¢opMyiie (7) MpH yCIOBUH

oy Xd
YMHOKEHUS IPOAOIbHBIX CUJT Ha KO DULINEHTHI )51 , IpuHUMaemMble He MeHee 1,0.
B npoctpaHCcTBEHHBIX OOJITOBBIX KOHCTPYKLHUSAX MO PUCYHKY 15 (kpome pucyHka 15, B 1 KOHIEBBIX

OTIOp) MPH HEHTPUPOBAHUHU B Y3JI€ AJIIEMEHTOB U3 OJMHOYHBIX PABHOIMOJIOYHBIX YTOJIKOB MO UX PHCKaM
MIPU OJTHOPSITHOM PACIOJIOKEHUH OOJTOB B DJIEMEHTAX PEHIETKH U MPUKPEIIJIEHUH PACKOCOB B Yy3JI€ C

Oy
JIBYX CTOPOH TIOJIKH 110s5ICa 3HaueHUs KOd(QPUIHEHTOB ~ ™1 9 cJle[lyeT OnpenesaTh:

JUIs TIOSICOB IIpU A< 3,5 (ipu Ao 3,5 cneayer npUHUMATh A= 3,5) no ¢popmynam:

Nog iV

npu 0,55i cib s 0,66 u < 0,7

Gy =1+[cid =055+ K02~ 005N,/ M, . (209)
npu 045 €18 <055y Vma [V £ (2,3315=0,58)
Oy = 0.95+01c /b +[0,34-0,62c /b +R(0,2 ~ 0,058 Ny / My, (210)

JUTSL PACKOCOB, IPUMBIKAIOIIMX K PaCCUUTHIBAEMOM MaHeN! mosica, mo Gpopmyriam:

Nog I Ny <

mpu 0,552 €18 £0,66 u 0,7
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oy = L18-036c/b+ (loc/b-086)M,; T N, ; (211)

npn 0,45 678 < 55y Vma [ My £(2,3315-0,58)

org =1-004cib+ (036~ 0A1c/B) Ny I V. (212)

JUist mpocTpaHCTBEHHBIX OOJTOBBIX KOHCTPYKIMH MO pUCYHKY 15, T, 1 B popmynax (210) u (212)
cnenyet npuHUMaTh 0,45 Leofb< 0,55.

B popmymax (211) u (212) oTHOIIEHUE pPACCTOSHUSA IO TOJKE Yyrojika packoca oT OOyIiKa a0

PHCKH, Ha KOTOPOH yCTaHOBJIEHbI OOJITHI, K IIMPUHE MOJIKH YTroyika packoca npunsato ot 0,54 no 0,6; mpu
o .

oTHoIeHuH, paBHOM 0,5, Koo puuuent — ¢, BprurcaeHHbl no Gopmynam (211) u (212), nomkeH ObITh

yBenuueH Ha 5%.

B npocTpaHCTBEHHBIX CBapHBIX KOHCTPYKIUSAX U3 OJWHOYHBIX PABHOMOJOYHBIX YTOJKOB TIO
pucyHky 15, 6, r (KkpoMe KOHIEBBIX OINOp) C MPHUKPEILICHUEM PACKOCOB B y3Ilie TOJIbKO C BHYTPEHHEH

Nyg I N,y &

o, U .
CTOPOHBI ITOJIKH I10sCa IIPpU 0,7 3HAUYCHU KOB(I)CI)I/ILII/IeHTOB n CHeﬂyeT IIpUHUMATDb:

L Dl SOy =
IIPU LIEHTPUPOBAHUH B Y3JIaX 3JIEMEHTOB I10 IEHTPAM TSKECTH CEUEHUN ™ 4 1,0

IpY HEHTPUPOBAHUH B y3J1aX OCEH packocoB Ha OOYIIOK Hosca “m = %d 7 1,0+0,12 Nong | D .

IIpu pacuere KOHCTPYKIIMH Ha COBMECTHOE JEHCTBHE BEPTUKAIBHBIX M IONEPEYHBIX HArpy30K H
KPYTSIIEr0 MOMEHTa, BBI3BAHHOIO OOpPBIBOM IPOBOAOB MM TPOCOB, JOIMYCKAaeTCs MPUHUMATh

“m %4 710,
O06o3HaueHus1, npuHATHIE B popmynax (209)-(212):

€ - pacCTOSIHHE TI0 MOJIKE YTOJIKa MMosica OT OOYIIIKa JI0 PUCKH, HAa KOTOPOH PACIIOIOKEH LISHTP y371a;

b IIPpHHA MOJIKH YTOJIKA 110ACAa;

m. npoaoJjibHas Cujia B IIAHCIIU I1OsCA;

N . . .
md _ CyMMa IMpOCKOHKN Ha OCh IMOsACa YCHIIMU B paCKoCax, IMMPUMBIKAIOINUX K OAHOU IIOJKE IT0sCa,

N
neperaBaeMasi Ha HEro B y3J€ W ompejessieMas MpU TOM K€ COYEeTaHWU Harpys3oK, Kak Juist — ™; mpu

. M
pacuere mosca cleayeT NPUHUMATH OOJbIee M3 3HAYeHMi ~ ™4 | 110J1ydeHHBIX 7 y3JIOB 10 KOHIAM
MaHEeNH, a TIPU pacyeTe PackoCoB - IS y3/1a, K KOTOPOMY MPUMBIKAET Packoc.

f%f' oo

16.13 PacueTHble JUIMHBI U paguychl HMHEPIMHM Ce4YeHUH 'mpu omnpeneneHuH THOKOCTH
AJIEMEHTOB IIJIOCKUX TPaBepC C MOSCAMU M PEIIETKON M3 OJUHOYHBIX YTOJIKOB (CM. PUCYHOK 22) clieqyeT
MIPUHUMATh PABHBIMHU:

IlJI?IHOSIcaf@f =‘Em, P =ty fyf =Em1’i=ix;
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l!.;l =.':1 S
JUTS packoca ¢ 'd T iin

JUISL PACTIIOPKH by = , b i

rae '*- pagMyc MHEPUHH CEYCHHS OTHOCHTEIBHO OCH, MApaJUICIBHON IUIOCKOCTH pPELISTKH
TpaBepCHI.

16.14 T'uOkoCTh MEPBOTO CHU3Y pPacKOca U3 OJMHOYHOTO YroJIKa PEIieTd4aTold CBOOOJHO CTOSIIEH
onops! BJI He nomxHa npessiath 160.

16.15 OTkiioHeHHsT Bepxa ONOp M MPOrHObl TpaBepc HE JOJDKHBI IPEBBINIATh 3HAYECHUH,
MIPUBEICHHBIX B Ta0OuIe 46.

Tab6muna 46

N KoncTpykuus u HampaBiieHHE OTHOCHUTENBHOE OTHOCUTENBHBIN TPOTUO TPaBEPCHI M OAIKH (K
.11 OTKJIOHEHUS OTKJIOHEHHE MPOJIETY WX JJIMHE KOHCOJIH)
BEpXa omnopsl (K
BBICOTE OTIOPHI)

BEPTUKAIIbHBIN TOPU30HTAIIBHBIN
B IIPOJIETE | Ha KOHCOJIM | B IPOJIETE Ha
KOHCOJT!
1 |KonueBas u yrioBas omopa BJI 1 1 1 He orpannumnBaercs
aHKEPHOI'0 TUIIA BBICOTOM 110 60 M 120 120 70
BJI0JIb IPOBOJIOB
2 |Omopa BJI ankepHoro tuma 1 1 1 To xe
BeIcOTOM g0 60 M  BIOIB 100 120 70
MIPOBOJIOB
3 | IIpomexyrounas omopa  BJI He 1 1 !
(KkpoMe  TIepeXOJHOW)  BJOJIb | OTPAaHUYNBACTCS 150 50
MIPOBOJIOB
4 | Ilepexomnsie omopel BJI Bcex 1 1 1 "
TUIOB BBICOTOM cBbie 60 M 140 200 70
BJI0JIb IPOBOIOB
5 | Onopa OPY Bnons mpoBoaoOB 1 1 1 1 1
100 120 70 200 70
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6 | To e, momepex mMpoOBOIOB 1 He He orpanu- | He orpanuuuBaetcs
70 OTpaHu- YUBAETCSA
YUBACTCS
7 | Croiika OIIOPBI oA, 1 - - - -
obopynoBaHue 100
8 | banka nmox o6opymoBaHue - 1 1 - -
300 250
[Tpumeuanus

1 Otxnonenue onop OPY u tpaBepc onop BJI B aBapuitHOM ¥ MOHTaKHOM PEKUMAaxX HE HOPMHUPYETCH.

2 OTKJIOHEHHS U MPOTUOBI MO MO3ULUAM 7 U 8 OJMKHBI OBITh YMEHBIIEHBI, €CJIM TEXHUYECKUMH YCIOBUSIMHU H;
IKCIUTyaTaIuIo0 000PYI0BaHUS YCTAHOBJICHBI 00JIe€ KECTKHE TPEOOBAHUS.

16.16 B cranpHBIX MPOCTPAHCTBEHHBIX KOHCTpYKIuUsX ornop BJI m OPY W3 ONMWHOYHBIX yrOJKOB
ClleyeT IMpeycMaTpUBaTh B MONEPEUYHbIX CEUEHHSIX AuadparMbl, KOTOPbIE JOJKHBI PACHoaraThCs B
CTOHKax CBOOOJHO CTOSALIMX OMOpP HE peke, ueM depe3 25 M, U B CTOMKax ONop Ha OTTSDKKaxX HE pexe,
yeM yepe3 15 m. Jlnadparmsl JOKHBI TAK)KE YCTAHABIUBATHCS B MECTAX MPHIIOKEHHS COCPETOTOUEHHBIX
HAarpy30K M I1IEPEIOMOB I10SICOB.

16.17 Ipu pacyere Ha CMATUE COSAUMHACMBIX 3JIEMEHTOB PEIICTKH B OJHOOOITOBBIX COSTHMHEHUSX C

PACCTOSHHEM OT Kpas HIEMEHTa [0 LEeHTpa OTBEpPCTHS BIOIb yeumms Menee 1,5¢ cremyer ydauTeiBaTh
npuMedanue 2 Tabnuusl 40.

B O,Z[HO6OJ'ITOBBIX COCIMHCHUAX IJICMCHTOB, TIOCTOSAHHO paﬁoTaIOH_[I/IX Ha pacTAKCHHUC (THF TpaBepC,
OJICMCHTOB, IIPUMBIKAKOMIUX K Y3J1aM KpPCIUICHHUA IIPOBOJOB MW TPOCOB, M B MECTAX KPCIIICHUA
O60py,Z[OBaHI/I}I), pacCTodHUEC OT Kpasd 3JICMCHTA 10 HECHTpA OTBEPCTUA BAOJIb YCUIINA CICAYCT IPUHUMATDH

He MeHee 2 d

16.18 Packockl, npUKperUisieMble K Mosicy OOJATaMU B OJHOM Y3J€, JTOJKHBI OBITh PAaCHOJIOKEHBI,
KaK IPaBUJIO, C ABYX CTOPOH IOJIKH HOSICHOTO YTOJIKa.

16.19 B G0ONTOBBIX CTHIKaX MOSICHBIX PABHOMOJOYHBIX YIOJKOB YUCIIO OOJITOB B CTHIKE CIIEAYeT
Ha3HAYaTh YETHBIM U PACIPEesATh OONTHl HOPOBHY MEXy MOJIKaMH YTOJIKA.

Yucno G0NTOB MPU OAHOPSIIHOM M MIAXMAaTHOM UX PACIIONOXKEHHH, a TAKKe YHUCIO TOMEPEUYHBIX
PSAIA0B OOATOB IPU ABYXPSIHOM HX PACIOJIOKEHUH CIeAyeT Ha3HayaTh, Kak MpaBuilo, He OoJiee MATH Ha

OJIHOM MOJIKE YroJIKa ¢ KaXJ0M CTOPOHBI OT CTHIKA.

VYkazaHHoe 4ucI0 OOJITOB M IMOMEPEYHBIX PSIOB JOMYCKACTCS YBEIWYHUTH 10 CEMHU INPH YCIOBUHU
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YMEHBIIIEHUS 3HAaYCHHS KO3 HUITMEHTA R onpenensiemoro mo tadmuie 40, ymHo)xeHuem Ha 0,85.

16.20 PacueT Ha yCTOMYMBOCTH CTEHOK OTIOP M3 MHOTOTPAaHHBIX TPYO IpH YKCIie rpaHeit ot 8 mo 12
CJIEZTyeT BBIMIOJIHATH 11O opMyJie

gl’f(gcr’}’cjil’ (213)

rme “1- wauGonklnee CKUMAKOIee HANPSKEHHE B CEUEHHH OIOPHl IIPH €€ pacyere IIo

neOpMUPOBAHHON CXEME;

¥ - KpUTUYECKOE HANPsHKEHUE, BRIYHCIIIEMOE TT0 popmyIie

=|g-.jg% - 38/ ]R <R
[ P (214)

B dbopmyne (214) o6o3naueHo:

§=058+181/ %

=(bi) R, !
(b12) - yCJIOBHasi THOKOCTh CTEHKH I'PaHU LIUPUHOMN &y ronmunoit £;
w =1+0033% ,(1-05/0)

A
rae *Mcienyet npuHUMaTh He 6onee 2,4;

72 HaNMMCHLBIICC HAIIPSKECHUC B CCUCHUH, IPUHUMACMOC ITPHU PACTAKCHUU CO 3HAKOM "MI/IHYC".

MHororpanHsie TpyObl AOJKHBI OoTBeuyaTh TpeboBanusMm 11.2.1 m 11.2.2 ana kpyrisix TpyO €
pazanycoM ONMCAHHON OKPY’KHOCTH.

17 [OononHuTernbHble TpeOOBaHMA MO MNPOEKTUPOBAHUIO KOHCTPYKUMWA aHTEHHbIX
COOpYXeHUN CBA3M BbicoTon A0 500 m

17.1 JIns cTanbHBIX KOHCTPYKIMH aHTEHHBIX coopyxeHuil (AC), kak mpaBuiio, clieyeT MPUMEHSTh
ctanu o 'OCT 27772 (xpome craneit C390K, C590, C590K), crans mapok 20 u 0912C mo 'OCT 8731
cornacHo npuioxenuto B. Ilpu aToM cnenyer npuHUMaTh pacnpesiesieHne KOHCTPYKIIHUI 1o Tpymnam:

rpynna 1 - oTTSDKKM M3 CTaJbHBIX KaHATOB U IeTel pa3Iu4yHON KOH(UTypaluu, HeCyIlIHe BaHTbHI
AHTEHHBIX ITOJIOTEH M aHTEHHBIE MIPOBOJIA; IEMEHTHI (MEXaHUYECKHE JI€TAIN) OTTSKEK MauT U aHTEHHBIX
MOJIOTEH, JAETadd KpPEIJIeHHs OTTSDKeK K (yHZaMeHTaM U K CTBOJAaM CTajbHBIX omnop; ¢uaHlbl U
(aHIeBbIE COEAMHEHMS SJIEMEHTOB CTBOJIOB MauT M OallleH, BKIItoYasi OMOpHbIe (hIaHIbl U OAlIMaKH;

rpynmna 2 - CIUIOIMIHOCTEHYAThle M pelleTdaThie CTBOJBI MayT M OallleH, pemierka, Auadparmsl
CTBOJIOB OaIliEeHHBIX OTIOP;

rpynmna 3 - JIECTHUIIBI, MEPEXOIHbIC IUIOIIAAKNA; METAUIOKOHCTPYKIUU KPEIUICHUsS AHTESHHOTO
o0opymoBaHUsI.
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Martepuansl A1 COCIMHEHUN CJlENyeT NPUHAMATh COIJIACHO pasfelly S5, HOPMATHBHBIE U
pacueTHble CONPOTUBIICHUS MAaTEPUAIIOB U COEIMHEHUH - COTTIaCHO pas3zaeny 6 u npuioxeHusm B u I

152 ]I OTTSOKEK W DIEMEHTOB AHTEHHBIX TOJIOTEH CJEIyeT NPUMEHSTHh CTalbHbIE KaHATHI
Kpyriiple onuHKoBaHHble 10 rpymnne CC, rpy3oBble HEpaCKpy4YMBAIOLIUECS OAMHAPHOM CBHUBKHU
(ciupanbHbI€) UM HEPACKPYUHMBAIOIIMECS TBOMHONW KPECTOBOM CBUBKM C METAJUIMYECKUM CEPIACUHUKOM
(KpyrionpsHbie), Py 3TOM CIIUPaJIbHbIE KaHATHI CIEAYET IPUMEHATh IIPU PacUETHBIX YCHIMSX 110 325
kH. B kanatax cinenyer NpuUMEHSTh CTaJbHYIO KPYIJIyI0 KaHaTHYIO MTPOBOJIOKY HaWOOJBIINX AUAMETPOB
Mmapku 1. Jlns cpeiHe- U CUIIbHOAIPECCUBHBIX CpeJl JOMYyCKAETCsl IPUMEHATh KaHAThl, OLIMHKOBAHHBIE 110
rpynne JXXC, ¢ tpeboBanusmu ais kaHatoB rpymnmsl CC. JlonyckaeTrcs IpUMEHEHNE PaCKPYUUBAIOLINXCS
KaHaTOB P YCJIOBUH, YTO OOBSA3KH U3 MATKOM OLIMHKOBAHHOW MPOBOJIOKH, PACHOJIOKEHHbIE 10 KOHIIAM
KaHaTOB, OyyT yBeITMYEHBI 10 JuTnHE Ha 25%.

JIJis OTTSHKEK CO BCTPOCHHBIMH H30JIATOPAMH OPEIIKOBOTO THIIA CJACAYET MPUMEHSATH CTalbHbIC
KaHaThl C HEMETAUITMYECKHUMHU CEpACYHHUKAMH, €CJAM O3TO JIOMYCKAETCS  PaaHOTEXHHYCCKUMH
TpeOOBaHUSMU.

JUis OTTSDKEK € yCWJIMSIMH, MPEBBIIAIONIMMH  HECYIYI0 CIOCOOHOCTh KaHAaTOB M3 KpPYIJIoH
IIPOBOJIOKH, JIOMYCKAeTCs NPUMEHEHHE CTalbHbIX KaHATOB 3aKpPBITOrO THMA M3 3€TOOpasHbIX U
KJIMHOBH/IHBIX OLIMHKOBAHHBIX IIPOBOJIOK.

17.3 KoHIIbI CTATBHBIX KAHATOB B CTaKaHAX MM My(PTaxX CIEAYeT 3aKPeIlIsATh 3aTUBKON ITUHKOBBIM
crmaBoM [IAMO9-1,5J1 mo 'OCT 21437.

17.4 ]Ina 51eMeHTOB aHTEHHBIX IOJIOTEH CJelyeT MPHUMEHSATh NpoBojJa corjacHo Tabmuue .11
npuwioxkenus I'. IlpumeHeHne MeAHBIX MPOBOJOK JIOMYCKAETCS TOJIBKO B CIydasX TEXHOJIOTHYECKOU

HEe0OXOIUMOCTH.

17.5 3HayeHne pacyeTHOTO CONMPOTUBIEHUS (YCUIIUS) PACTSHKEHUIO TIPOBOIOB U MPOBOJIOK CIEAYET
MIPUHUMATH PAaBHBIM 3HAUYEHHUIO Pa3phIBHOTO YCHIIHS, YCTAHOBJICHHOMY FOCYJapCTBEHHBIMU CTaHAApTaAMH,
NeJICHHOMY Ha KO3 ()HUIIMEHT HAIE)KHOCTH TI0 MaTeprany Yo

JUTSL aTFOMUHUEBBIX U MEIHBIX TTPOBOIOB Ym T 2,5

2
AJId CTAJICAIFOMUHUCBBIX ITPOBOJOB TP HOMHUHAJIBHBIX CCYCHUAX, MM

16 u 25 Tm Tog
35-95 ¥m o5
120 u Gonee _Ym oo

JUIST OMMETAITHYECKUX CTAJIEMEIHBIX TIPOBOJIOK Ym T 2,0.
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17.6Ipu pacuerax kKoHCcTpyKuuii AC crnemayer npuHUMATh KO3()(UIUEHTHI YCIOBUH palOTHI,

ycTaHoBJIeHHBIC B 4.3; B pa3zaene 14 u B Tabmure 47.

Tab6muna 47

DJIEeMEHThI KOHCTPYKIIUH

Koaddumuent ycnosuit

paboThl e
[TpenBapuTenbHO HANPSHKEHHBIE DIIEMEHTHI PEILIETKH 0,90
®anner:
KOJIBLIEBOI'O THUIIA 1,10
OCTaJILHBIX TUIIOB 0,90
CrayibHbIC KaHAThl OTTSHKEK MadyT WM 3JIEMEHThI AHTCHHBIX IIOJIOTEH IPH HUX
KOJINYECTBE:
3-5 OTTSIKEK B pyce WU 3JIEMEHTOB AHTEHHBIX MOJIOTEH 0,80
6-8 oTTSIKEK B sIpyce 0,90
9 u 6osee OTTSKEK B sIpyce 0,95
3ajienKa KOHIIOB Ha KOYIIIE 3aKMMaMU UJIM TOYEYHOE OMPECCOBAHUE BO BTYJIKE 0,75
OrmuleTka KaHaTa Ha KOYIIE WU U30JIATOpE 0,55
DJEeMEeHTBl KpPEIUICHUS OTTSKEK, aHTCHHBIX ITOJIOTEH, IPOBOJIOB, IOJIKOCOB K 0,90
OTIOPHBIM KOHCTPYKITUSIM M aHKEPHBIM (PyHIaMEHTaM
AHKepHBIC TsDKM 0€3 pe3b0OBBIX COCTWHEHUN TpH paboTe MX Ha PacTsHKEHHE C 0,65
U3ruooM
[TpoymmuHe mpu paboTe Ha pacTsHKEHUE 0,65
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JleTanu KperuieHui U COEIMHEHUI CTaJbHbIX KAHATOB:

MEXaHUYECKHE, KpOME OCEH IMapHUPOB 0,80

OCH IIAPHUPOB MPU CMITUU 0,90

17.7 OtHOCUTENbHBIE OTKJIOHEHUsI Omop (K BBICOTE) HE JOJKHBI IMPEBHINIATh 3HAYEHUU (Kpome
OTKJIOHEHHH Omop, Ui KOTOPBIX YCTAHOBJICHBI WHBIE 3HAUEHUS TEXHUYECKUM 3aJlaHHeM Ha
IIPOEKTUPOBAHUE):

IIPU BETPOBOM WJIM TOJIOJICAHON HArpy3Ke 1/100;

MIPU OJHOCTOPOHHEH MOJIBECKE aHTEHHBI K OMOpE MPU OTCYTCTBHH BETpa 1/300.

17.8 MoHTa)XHBIE COCIWHEHHS JJIEMEHTOB KOHCTPYKLMH, TIepelaloue pacyeTHbIC —YCHIIHS,
clielyeT MPOeKTUPOBaTh, KaK MpaBUII0, HA OONTax Kjacca TOUHOCTH B u BbicokompouHbIx Oonrax. [lpu
3HAKOIIEPEMCHHBIX YCHIIUAX, KaK IMPaBUJIO, CICAYCT MIPUHUMATh COCAMHCHWA HAa BHICOKOIIPOYHEBIX 0oxrrax
WJIM HA MOHTQ)XHOU CBapKe.

Bo (1)J'IaHH€BBIX COCIMHCHUAX CICAYCT, KaK IPAaBUJIO, IPUMCHATH BBICOKOIIPOYHBIC OOJITHL.

[IpuMeHeHre MOHTaXXHOW CBapKU HJIM OOJTOB Kjacca TOYHOCTU A JOKHO OBITH COTJIACOBAHO C
MOHTHPYIOILIEN OpraHu3aluei.

17.9 Packocsl ¢ rubkoctbio Gosnee 250 mpu MHepeKpecTHOW pelIeTKe B MecTax IepeceueHuit
JIOJKHBI OBITh CKPETIIIEHBI MEXY COOOH.

[TporuOsl paciopok nuadparM M 3JIEMEHTOB TEXHOJIOTHYECKUX IUIOUIAIOK B BEPTUKAJIBLHOM U
TOPU30HTAIBHON TUIOCKOCTSIX HE JIOJDKHBI MpeBbIath 1/250 mposnera.

17.10 B KOHCTpYKLUSAX pelIeTyaThiX onop auadparmbl JOJDKHBI YCTAHABIUBATHCS HA PACCTOSHUU
MeX1y HUMH He 0oJiee TpeX pa3MepoB CPEeIHEro MOMEePEeYHOro CEUeHUs CEKIIMU OTOPHI, a TAK)KE B MECTax
IIPWJIO’KEHUS COCPEAOTOUEHHBIX HArPY30K U MEPETOMOB IOSICOB.

17.11 bonTtel (naHLIEBBIX COEIMHEHUH TpyO cCleayeT pa3MellaTh Ha OJHOH OKpPY>KHOCTH
MUHHMAaJIHHO BO3MOKHOTO THAMETpPa, Kak MPaBUJIO0, HA PABHBIX PACCTOSHHIX MEKIY OOJITaMH.

17.12 DnemeHThI pemeTku (hpepM, CXOASIIHUEcs B OJHOM y3I1e, CIeyeT IIEHTPUPOBATh Ha OCh Tosica
B TOYKE IMepecedeHuss uX oced. B MecTax nNpuUMBIKaHUS PAcKOCOB K (IaHIIAaM JOMYCKAeTCsl UX
pacleHTpoBKa, HO, KaK MpaBHIIO, HE OoJiee YeM Ha TPEeTh pa3Mepa MOIMEPEeYHOro cedeHus mosica. [lpu

pacLeHTPOBKE Ha OOJIBIINI pa3Mep 3JIEMEHTHI JOJKHBI OBITh PACCUMTAHBI C YIETOM Y3JIOBBIX MOMEHTOB.

B npope3Hbix ¢acoHKax A KpEIUIEHUS PacKoCOB W3 KPYIJIOW CTald KOHEI MPOpe3U CIleayeT
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3acBEpIUBaTh OTBEPCTHEM AUaMeTpoM B 1,2 pa3a Oosibliie AMaMeTpa packoca.

17.13 OTTsKKM B MauTax C pemI€T4aThIM CTBOJIOM CIIEAYET IIEHTPHPOBATH B TOUKY IEPECEUCHHS
ocell MOsICOB U pacropokK. 3a YCIOBHYIO OCh OTTSKEK CIIeyeT IPUHUMATh XOP.y.

JlucroBble MPOYIIMHBI Ul KPEIUIEHUS OTTSDKEK JIOJDKHBI IOJKPEIUIAThCA pedpaMu KECTKOCTH,
MPEJOXPaHSIOMIUMHU HX OT M3TH0A.

KoHCTpyKIIMU y3710B KPEIUICHUSI OTTSDKEK, KOTOPbIe HE BIHCHIBAIOTCS B TPAHCHOPTHBIE TaOapUTHI
CEKLIMH CTBOJIA MAuT, CJIEAyeT HMPOEKTUPOBATh Ha OTIEIbHBIX BCTABKAX B CTBOJIE B BHJE JKECTKUX
rabapuTHBIX Tuadparm.

17.14 HatsoxHble ycTpoiicTBa (My(QTBI), CIy)Xallue Ui PETyJIHPOBKH JUTMHBI W 3aKPETUICHHS
OTTSDKEK MadT, JOJDKHBI KPEMMThCS K AHKEPHBIM YCTpPONCTBaM TI'MOKOM KaHaTHOM BcraBKoil. [lynmHa
KaHATHOM BCTaBKH MEX]y TOPIIAMHU BTYJIOK JIOJDKHA OBITH He MeHee 20 JuaMeTpoB KaHara.

17.15 Ins snementoB AC cieqyeT NpPUMEHSATh THUIOBBIE MEXaHUYECKHE METaly, IMPOLIECAIINE
UCHBITAHUS Ha IPOYHOCTh U YCTAJIOCTb.

Pe3p0y Ha pacTsHYTBIX 37eMeHTax cienyeT npunumars coriaacHo I'OCT 8724, 'OCT 9150, 'OCT
24705 (ucrosHEHHE BIIAJAUHBI PE3bOBI C 3aKPYTIICHHEM).

17.16 B oTTspkkax MayT, Ha MPOBOJAX M KaHATaX TOPU3OHTAIBHBIX AHTEHHBIX IIOJIOTEH JIJIs
raieHus BUOpaluy ciieyeT pe ycMaTpuBaTh MOCIEI0BaTENIbHYIO YCTAHOBKY MapHBIX HU3KOYACTOTHBIX
(2-2,5 Tu) u BeIcOKOUacToTHRIX (4-40 T'iy) BWOporacureneil peccopHoro Ttuma. Hwu3kodacToTHBIC
racuTeNu ClieyeT BEIOMpaTh B 3aBUCUMOCTH OT YaCTOTHI OCHOBHOT'O TOHA OTTSKKH, IPOBO/Ia WIIN KaHATa.
PaccrosiHue 0T KOHIEBOW 3aJleIkM KaHaTa O MeCTa MOJBECKH racuTeneil clieayeT OIpenessiTh Io

bopmyne

5> 041x1072 4o fPim (215)

e @ - JUMaMeTp KaHarta, IpoBOJia, MM;

# - macca 1 M kaHaTa, IPOBOJA, KT}

T MpeBapUTEIIbHOE HATSHKEHUE B KaHaTe, mpoBoje, H.

BricOKOUaCTOTHBIE TaCUTENU CIIeyeT yCTAaHABIMBATh BBIIIE HU3KOYACTOTHBIX HA PACCTOSHUM .
[Ipu mpornerax mpoBOJOB M KaHATOB AHTEHHBIX MOJOTEH, NpeBblmaromux 300 M, racuTenu cieayer

YCTaHaBJIMBATbL HC3aBUCHUMO OT pacycTa.

st ramenus konebaHumii Tuma 'rayionupoBaHue" CIENyeT W3MEHSATH CBOOOJIHYIO NIJIMHY KaHaTa
(mpoBoza) MOBOJKAMH.

17.17 AHTeHHBIE COOPYXEHHS PAJUOCBA3M HEOOXOIUMO OKpAIIMBaTh COTJIACHO TPEOOBAaHUSAM IO
MapKHUpPOBKE ¥ CBETOOTPAXKACHHIO BBICOTHBIX MPEIMATCTBUII B COOTBETCTBMM ¢ HacraBmeHueMm 1o

a’pOMHAMUYECKOH CITy»0€e B TpaKIaHCKON aBUaLlUy.

17.18 MexaHuueckue JIeTald OTTSKEK, apMaTypbl H30JSTOPOB, a TaKXKe METH3bl, KaK MpPaBUIIO,
JOJKHBI OBITh OLMHKOBAHHBIMHU.
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18 [ononHutenbHble TPeO6OBaHUS NO MNPOEKTUPOBAHUIO KOHCTPYKUMWA 34aHUA W
COOpPYXXEHUW NPU PEKOHCTPYKLMU

18.1 OOLMe NonoxeHus

18.1.1 OueHKy OCTATOYHOTO pecypca KOHCTPYKUIUU 3IaHUN U COOPYKEHUH ClIeqyeT MPOU3BOIUTH
Ha OCHOBAaHWHU aHAIM3a MUMEIOMICHCS TEeXHUYECKOW NOKYMEHTAIlMu, BU3YaJlbHOTO, UHCTPYMEHTAJIbHOTO
OCBHJICTEILCTBOBAHUM, MPOBEPOUYHBIX PACUETOB HECYIIEH CHOCOOHOCTH U JAeOpPMATHBHOCTU
KOHCTPYKTUBHBIX JJIEMEHTOB, HUMEIOHNIMX JAeQEeKThl WIM TMOJYyYUBUIMX MOBPEKICHHE B IIpoIEecce
JKCIUTyaTaluu. B uTOre OCBUIETENHCTBOBAHUS TEXHUYECKOE COCTOSHHME JJEMEHTOB 3JIaHUM U
COOPYKEHHM TOJIKHO OBITH ONpPEAENICHO KaK:

HCIIPaBHOE - TIPU OTCYTCTBUU A€(EKTOB U BBINOJIHEHUH BCEeX TPeOOBAHUH IEHCTBYIOIIMX HOPM U
roCy/1lapCTBEHHBIX CTaHJapTOB;

paboTocnocofHoe - TPy HATMYUK JEPEKTOB U MOBPEKICHUH JIOKAIBHOTO XapakTepa (KaTeropuu
B), xoropele mpu MOCHEAYIOIIEM pPa3BUTUM HE MOIYT OKa3aTb BIMSHME Ha JpPYrHe 3JIEMEHTbl U
KOHCTPYKLIMHU, HO MOBJHATh Ha yCIOBUs O€30IIaCHOM 3KCILTyaTalluu, T.€. P YaCTUYHOM OTCTYIJIEHUU
oT TpeOoBaHU HOpM Oe3 HapylleHHus TpeOOBaHUN 10 NpeAeabHbIM cocTossHUAM nepBoit rpymmsl (IOCT
27751) ¥ npu TakUX HApYLUIEHUSX TPEOOBAHUM 110 MPENEIbHBIM COCTOSHUSAM BTOPOW IPYIIIbl, KOTOPHIE B
KOHKPETHBIX YCJIOBHSX HE OTPaHUYMBAIOT HOPMAJIBHYIO SKCILTyaTalHIO 31aHUs (COOPYKEHNUs);

OrpaHHMYeHHOo PaboTOCIIOCOOHOE - NMPU HAIWYUU J1e(PEKTOB M MOBpEXACHHMH (kKareropuu b), He
MPEJICTABJISIONINX OMACHOCTH Pa3pyIICHUs KOHCTPYKIMA, HO MOTYIIMX B JaJIbHEHUINIEM BBI3BAThH
MOBPEXKIACHUS APYTUX SIEMEHTOB M y3JI0B KOHCTPYKIMM, WM MPU PA3BUTUU TOBPEXKICHUS MEPEUTH B
KaTeropuio OMAaCHBIX, T.€. B CIy4asX, KOrja Ui OOECIeYeHHs JKCIUTyaTalliH 3[aHus (COOPYKEHHs)
HE0OXOIUM KOHTPOJIb 32 COCTOSTHUEM KOHCTPYKIHUMN, 32 MPOJOIIKUTEIFHOCTBIO UX AKCIUTYaTally WM 32
napaMeTpamMu TEXHOJIOTUYECKHUX IPOILECCOB (HAIpPHMEp, OTPAaHWYECHHE TPY30MOJIBEMHOCTH MOCTOBBIX
KpaHOB);

aBapuiiHoe - MpU HaIMYUM J1e(EeKTOB M TMOBpexaAeHui (kareropun A) oco00 OTBETCTBEHHBIX
AJIEMEHTOB M COEIMHEHUM, TMPEACTaBISAIONMX OMACHOCTh pa3pylIeHUs KOHCTPYKIHM, T.e. MpH
HapyLEeHUH WIM HEBO3MOKHOCTU MPEJOTBPATUTH BO3ZMOXKHOE HapylleHHe TpeOOBaHUN MO HpeaebHbIM
COCTOSIHUSIM TIE€PBOM TPYIIIIHI.

18.1.2 Ilpn ycwieHWM WJIM W3MEHEHHWH YCIOBHH pabOTHl COXpaHSEMBIX KOHCTPYKIMH CIEIyeT
obecreynBaTh Kak MUHUMYM HX pab0TOCIIOCOOHOE COCTOSIHUE.

KoHcTpykiinu, HaxoAsmuecs B OrpaHMYEHHO pabOTOCIIOCOOHOM COCTOSIHUHM, HpU OOecreyeHuu
HEOOXOAMMOr0 KOHTPOJIS JIOIYCKaeTcs HE YCWIMBaThb Ha IEPUOJ OT NPOBEACHMs OOCIENOBaHUSA 10
PEKOHCTPYKIUH.

18.1.3 /It KOHCTPYKIIMIA, 3aITPOEKTUPOBAHHBIX 10 paHee JeCTBOBABIIMM HOpPMaM U TEXHUYECKHM
YCIIOBUSIM, JIOMYCKAETCs HE MPOBOAUTH MTPOBEPOUHBINA pacyeT B CIIydasiX, €CJIU 3a MePHUOJ IKCILTyaTalluu
HEe MeHee 15 JleT B HUX He BO3HUKIM Je(eKThl U MOBPEXKICHUS, HE U3MEHUJIMCh YCIOBHS JallbHEHIIei
9KCIUTyaTalli, Harpy3ku ¥ BO3JEHCTBUSA, a MPU UX U3MEHEHMU HE YBEIMUYWINCH YCHIUS B OCHOBHBIX
JJIEMEHTAaX.

18.1.41lpn ycuneHHMM KOHCTPYKLIMU CIIEAYEeT IpelycMaTpUBaTh KOHCTPYKTHBHBIC PEIICHUS H
METOABl IPOMU3BOJCTBA pabOT, 00ECHEUMBAIOIIME IUIABHOE BKIIIOUEHHE 3JIEMEHTOB U KOHCTPYKLUH
YCUJICHHUS B COBMECTHYIO pabOTy C COXPaHSEMBbIMU KOHCTPYKIHMAMU. B HEOOXOIUMBIX Cilydasix ClemayeT
UCIOJIb30BaTh UCKYCCTBEHHOE PETYJINPOBAHUE YCUIMHA U BPEMEHHYIO pa3rpy3Ky KOHCTPYKIIMH.
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18.2 PacueTHble XxapakTepUCTUKN CTanu u coegquHeHnn

18.2.1 Onenky kauecTBa Marepuania KOHCTPYKIHUHA CIEAYyeT MPOU3BOAUTH IO JAHHBIM 3aBOJICKHX
cepTU(UKATOB WM MO pe3yibTaTaM HCIbITaHUN 00pa3ioB. VcnbeiTaHus cleayeT BBHIIOIHATH MPH
OTCYTCTBHUH HCIIOJHUTEIHHOW JTOKYMEHTAIIMU WM CEpTU(PHUKATOB, HEAOCTATOYHOCTH MMEIOIIMXCS B HUX
CBEICHMI WIH OOHAPYKCHHH TOBPEXKJICHUN, KOTOpPHIE MOTJIH OBITh BBI3BAaHBl HHU3KUM KadeCTBOM
MeTallia.

18.2.2 Ilpu uccrneqoBaHUY U UCIIBITAHUHM METaJJIa CIEAYET ONPEEIATh CICIYIONNEe TOKAa3aTeIIN:

XMMHYECKHH COCTaB - MacCCOBYIO JOJIIO  3JIEMCHTOB, HOPMUDPYEMbLIX TOCYAAPCTBCHHBIMU
CTaHJapTaMu UJIKW TCXHUYCCKUMU YCIIOBHUAMM HaA CTAJIb,

peJieNn TeKY4eCTH, BpEMEHHOE COIIPOTUBJIEHUE U OTHOCUTEIBHOE Y/UIMHEHHWE IIPU UCIBITAHUSAX HA
pactskenne o ['OCT 1497 (cnegyeT mpoBOAMTH HCHBITAHMS C MOCTPOSHHEM JHarpaMMmbl paboTbI
CTaln);

ynaphyto BsizkocTh o 'OCT 9454 nns temnepaTyp, COOTBETCTBYIOIIMX TPYINE KOHCTPYKIUHN U
pacueTHo TeMmeparype no tabnuie B.3 npunoxenus B;

yIapHYIO BSI3KOCTh nocie aedopmannonHoro crapenus no 'OCT 7268 nns rpynn KOHCTPYKUUN U
pacyeTHBIX Temmeparyp no tadnuie B.3 npunoxenus B;

B OTJIEJIbHBIX CIIydasiX MaKkpo- U MUKPOCTPYKTYpPY CTaJIu (B YaCTHOCTH, JUIsl KOHCTPYKIUH 1-i u 2-i
Ipynn TNpUIOKEHUS B, BBINONHEHHBIX U3 KUIAIMIEH CTald TOJIIMHOM CBele 12 MM H
AKCILTYaTUPYIOLIUXCS TPH OTPULIATEIbHBIX TEMIIEPATYPAX ).

Mecrta otOopa mpod ISl OmpeAeNieHHus TEPEUMCICHHBIX ITOKa3aTesie, KOJIMYEeCTBO Mpo0 u
HEO0OXOIMMOCTh YCHJICHUS MECT BBIPE3KHM YCTaHABIMBAET OPTaHU3AIMs, MPOU3BOJAIIAS 0OCIIeJOBaHNE
KOHCTPYKIIHH.

18.2.3 UccnemoBaHusl M MCIBITAHUSI MeTaJlIa KOHCTPYKITUH, U3TOTOBJICHHBIX 0 1932 1., ciemyet
MPOBOANTh B CHEIHAIM3UPOBAHHBIX HAyUYHO-HCCIEAOBATEIbCKUX WHCTUTYTaX, TJI€ KpPOME CBOWCTB
MeTaJljla yCTaHABIUBAETCS CIOCOO MPOW3BOJACTBA CTAJM: NYJ/UIMHTOBas, KOHBEpTEpPHas C TPOyBKOU

BO3yXOM (6CCCGMCp0BCKa}I niIn TOMaCOBCKaH), MapTCHOBCKaAsA UJIN 3JICKTPOCTAJIb.

18.2.4 PacueTHble CONPOTUBIICHUS IPOKATA, THYTHIX POl U TpyO COXpaHIEMbIX KOHCTPYKIUMA

R_}'n Run o Tm .
ClIelyeT Ha3HA4aTh COrJIaCHO TpeOoBaHUAM 6.1, Ipy 3TOM 3HAYCHUS , n ‘™ crnenyer NpUHUMATD.
JUISl MeTaJllIa KOHCTPYKIIMM, W3TOTOBJIECHHBIX A0 1932 r., - MO MOJYyYEHHBIM IPU HCIBITAHUAX
MUHUMAaJIbHBIM 3HaYEHUSIM Tpejiesia TEKYYeCTH U BpEMEHHOT'O COTIPOTUBIIEHUS, Tm 712
. 2 o
Y 10 myAnMHrOBOM  cTalnM  JOJDKHO ObITh He Oonee 170 H/MM , 11t KOHBEpTEpHOId,
o 2
MapTEHOBCKO M 3yieKTpocTany - He 6onee 210 H/mm
JUIS MEeTaJlJla KOHCTPYKIUA, M3rOTOBJIEHHBIX mociie 1932 r.:

a) IpU HAIWYMK cepTU(UKaTa - 0 MUHUMAJIbHBIM 3HAYEHUSM IMpefiesia TEKy4eCTH U BPEMEHHOTO
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COMMPOTUBJICHHA B IOCYAAPCTBCHHBIX CTAHAAPTAX U TCXHUUYCCKHUX YCIIOBUAX, MO KOTOPBIM H3TOTOBJICHA
JaHHAs METAJUIONPOIYKIIUS; Tm 71,025 ps npokarta, usrorosiaerHtoro no 'OCT 27772; Ym 71,05 wis

npokara, uzrorosyieHHoro nocie 1982 r. mo 'OCT 380 u I'OCT 19281; Ym T 1,1 - qs Bcero ocTajabHOTO
MpOKara;

0) npu OTCYTCTBHM cepTH(HKaTa (10 pe3yiabTaTaM HCCIEAOBaHUI MeTaia coryiacHo 18.2.2, a
TaKKe M0 CBEACHUSIM O BUJAE MPOKATa U BPEMEHH CTPOHMTENBCTBA CIEAYET ONPEACIATh MapKy CTAIN U
HOpMaTI/IBHbe/'I AOKYMCHT, IO KOTOPOMY H3IOTOBJICHA JaHHAA MeTaJIJIOHpOI[yKLII/ISI) - 10 MUHHUMAJIbHBIM
3HAYEHMSIM TIpejiesia TEKy4eCTH U BPEMEHHOT'O CONPOTHBIICHHS B HOPMATUBHOM JOKYMEHTE JUIS JaHHON

npoxykmnm, '™~ 1,1;

B)B cIydasax Korga I/IIICHTI/I(bI/IIII/IpOBaTI) CTaJlb HC YIAAJIOCh, - IO MHUHHUMAJIBHOMY PpEC3yJbTaTy

o = R
HCIIBITAHHUH, T 1,1; ~* e goipxHO OBITE Oosbmie 210 H/MM

I[onycxaeTcs{ HC TIPOM3BOJUTHL HCIBITAHUA MCTAJLJIa KOHCTpYKIII/If/'I, B JJICMCHTax KOTOPBIX

2
HOpMaJIbHBIE HANpsDKEeHUs He Boime 165 H/Mm

18.2.5 PacueTHble  CONPOTHBICHHS  CBapHBIX  COCAMHEHUH  COXpAHSEMBIX  KOHCTPYKIIUH,
MOAJIEKAIUX PEKOHCTPYKLIMN WM YCWIECHHUIO, CIEAYET Ha3HayaTb C y4€TOM MapKu CTajlM, CBApPOYHBIX
MaTepUajIoB, BUJIOB CBapKH, IIOJIOKEHUS IIBOB M CIOCOOOB HUX KOHTPOJsS, NPUMEHEHHBIX B
KOHCTPYKIHUSAX.

HpI/I OTCYTCTBHU YCTAHOBJICHHBIX HOpMaMU HCO6XOI[I/IMI>IX JAaHHBIX JOITYCKACTCA MPUHUMATh!:

Ryp = Ryp =084Ryy By =0 B,

JUTSL YTTIOBBIX IIBOB " 1,0, cunTas npu 3TOM Yo T 0,8;

Ry = R
JUTSL PacTSIHYTBIX CTHIKOBBIX mBoB ~ ' 0,557 B KOHCTPYKIMSAX, H3TOTOBJICHHBIX A0 1972 1., u

Ry = R N
®r 0,857 -mocne 1972 r. Jlomyckaercsi yTOUHATH HECYIIYIO CIOCOOHOCTh CBAPHBIX COCTUHEHUH 110

pe3yjibTaTaM HCIBITaHUH 06p213L[OB, B3ATBIX U3 KOHCTPYKIIUU.

18.2.6 PacueTHbIc CONIPOTUBJICHUA CPE3y U PACTAKCHUIO 6OHTOB, a TAaKXKC CMATHUIO JJICMCHTOB,
COCANHACMBIX 6OHTaMI/I, CICOAYCT ONPEACIATh COITIACHO YKa3aHUIAM 6.5. Ecau HEeBO3MOXKHO YCTaAaHOBUTH
KJIaCC MPOYHOCTHU 60J'ITOB, TO 3HAYCHHUA pACYCTHBIX COHpOTI/IBJICHI/Iﬁ O,Z[HO6OJITOBLIX CO€IUHEHMI CIICAYCT

IPUHUMAT: Bos =150 Himm ™ u %8 =160 Hivm~ .

18.2.7 PacyeTHble COMPOTUBIEHUS 3aKJIETOYHBIX COSAMHEHHUH CeNyeT MPUHUMATh 10 Tabmwuie 48.

Tabmmma 48
Hanpspokennoe VYcnoBHOE I'pynma PacueTHOE conpOoTHBIIEHNE 3aKJICMIOYHOTO COCTMHEHUS
COCTOSTHUE 0003HaYCHHE | COCTUHEHUS 2
H/mm

CpE3y U paCTAXKCHUIO 3aKJICTIOK CMATUIO COCTUHACMB!
H3 CTAJI MAapOK 9JICMCHTOB
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Cr2, C13 0912

Cpes R,, B 180 220 -

C 160 - -
Pactsoxkenne (OTphIB R B, C 120 150 -
TOJIOBKH )
CwmsTue Ry B - - By = 2K,

C - - Ry =1IR,
[Ipumeyanus

1K rpymme B CICAYCT OTHOCUTH COCAMHCHHA, B KOTOPBIX 3AKJICTIKM IMOCTABJICHBI B OTBEPCTUA, CBCPJICHHLIC
C06paHHBIX QJICMCHTAX WJIW B ACTAJIAX IIO KOHAYKTOpPaM; K TPYIIIC C - COCAMHCHUA, B KOTOPBIX 3aKJICII
IMOCTAaBJICHBI B OTBCPCTHA, IPOJABIICHHBIC UJIM CBCPJICHHBLIC oe3 KOHOYKTOpa B OTACIBbHBIX ACTAJIAX.

2HpI/I MPUMCHCHUN 3aKJICTIOK C MOTAaUHBEIMHM  HJIH HOJIyHOTaI}'IHBIMH rOJIOBKaMM pacCyY€THBIC COIIPOTUBJICH
3aKJICTIOYHBIX COCI[I/IHGHI/Iﬁ Cpe3y U CMATHIO CIICAYCT INOHWXATb YMHOKCHHUEM Ha KOB(I)(i)I/II_[I/ICHT 0,8 Pabc
YKa3aHHBIX 3aKJICIIOK Ha PACTAKCHNUE HE JOITYCKACTCA.

Ecnu B MCOTHUTENBHOM JOKYMEHTAIlMM OTCYTCTBYIOT VyKa3aHHs O crnocobe oOpa3oBaHus
OTBEPCTUH W MarepHaje 3aKjiernoK M YCTAaHOBUTh MX IO MMEIOUIMMCS JaHHBIM HE IpeJCTaBIsAeTCS
BO3MOXXHBIM, PACUETHBIE COMPOTHUBIICHUS ClIEAyeT NMPUHUMAaTh Mo Tabnuie 48 Kak A COeIMHEHUN Ha
3aksenkax rpynns! C u3 crtanu mapku Ct2.

Pacuer 3aKj€nOYHBIX COSIMHEHHUH CIIEAYEeT BBINOJHATH COrjlacHO Qopmynam 14.2.9, npuHumas

By =Rrs; R&p =Rrp; Ry =er; Ay = Apy = 4, =U,785d3; T T g dp =|:f,..

18.3 YcuneHune KOHCTpPYKLUMA

18.3.1 KoHCTpyKIMH, SKCIUTyaTUpyeMble TIPU MOJOXKHUTEIHHON TeMIlepaType M M3TOTOBJICHHBIC U3
KUIIAIIEH MaJoyriaepoAUCTON CTallv, a TAK)KE U3 APYTUX CTAJICH, Y KOTOPBIX MO pe3ysibTaTaM HCIBITaHUM
3HAYCHUA ynapHoﬁ BA3KOCTU HUXC IapaHTHPOBAHHBIX IOCYAAapPCTBCHHBIMU CTaHAApPTAMU 10 CTAJIAM JJIA
Ipynn KOHCTPYKIMI B COOTBETCTBUHU C TPeOOBaHMSIMH MPUIOKEHHUS B, He MoiexaT yCUJICHUIO WM
3aMeHe TpHU YCJIOBUH, YTO HANpPSDKEHUS B JIEMEHTAX U3 3THX cTajieil He OyayT MpeBbIIaTh 3HAYCHUH,
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HMCBIINXCA N0 PCKOHCTPYKIIUU. Pemenue 06 HCII0JIb30BAHNH, YCUJICHUN WX 3aMCHC 3TUX KOHCprKHHﬁ,
€CJIKM OJKCIIyaTalusl HMX HE 6yz[eT COOTBETCTBOBAaTh YKAa3aHHOMY YCJIOBHUIO, CICAYET IIPpHMHUMATbh Ha
OCHOBAHMU 3aKJIHOYCHUSA CIICHUATIU3UPOBAHHOTIO HAYYHO-UCCIICA0BATCIIBCKOI'O HHCTUTYTA.

18.3.2 PacyeTHyro cXeMy KOHCTPYKIMH CIEAyeT TNPUHUMATh C Y4YEeTOM OCOOEHHOCTEH ee
IEHCTBUTEIIFHON PabOTHI, B TOM YHCIIE C YU4eTOM (PaKTHYECKHX OTKIOHEHUH T€OMETPHUYECKON (hOpPMBI,
pa3MepOB CEYEHHUI, YCIOBUM 3aKPENVIEHUS U BBIIOJHEHUS Y3JI0B CONPSKEHHS DIIEMEHTOB.

[TpoBepouHbIe pacueThl AIEMEHTOB KOHCTPYKLUNA U UX COEAMHEHUN CIIEAYET BBIIOJIHATH C YUETOM
OoOHapyKEHHbIX 1e(DEeKTOB U MOBPEKICHUI, KOPPOZHOHHOTO U3HOCA, (DAKTUUECKUX YCIOBHM CONMPSIKEHUS
U onupanus. Pacyer sIeMEHTOB JIOMYCKAeTCsl BBIIOJIHATH MO J1e(OPMHUPOBAHHON CXeMe, IPUHUMAS TIPU

Yo T 1,0 mst mo3unmii 4 u 5 Tabmunsl 1.

3TOM K03 (HUIHEHT yCIOBUI paboTHI

18.3.3 KoHcTpyKIMH, HE yIOBIETBOpSIONIME TpeboBaHMAM paszzaenoB 7-9, 11-14 u 15.7.1-15.7.5,
17.2, a Taxxe tpedoBanusm CII 20.13330 mo orpaHMuYEHUIO0 BEPTUKAIBHBIX MPOTUOOB, TOJKHBI OBITH,
KaK MPaBUJIO, YCUJICHBI WIIM 3aMEHEHBI, 3a UCKJIIOUEHUEM CIIy4aeB, yKa3aHHBIX B JAHHOM pa3Jielie.

OTKIIOHEHUS OT TEOMETPUIECKON (POPMBI, pa3MEpOB IJIEMEHTOB U COCIUHECHUH OT HOMUHAIBHBIX,
npesbiatone gomyckaemsle I'OCT 23118 u CHull 3.03.01, HO He HpensATCTBYIOIIME HOPMaJIbHOU
JKCIUTyaTalliu, MOTYT HE YCTPAHATHCS MPHU YCIOBUM 00ECTICUCHUsI HECYIEH CIIOCOOHOCTU KOHCTPYKIIUN
c yuetoM TpeboBanuii 18.3.2.

18.3.4 [lomyckaeTcsi He yCHIIMBATh JIEMEHThI KOHCTPYKIIUM, €CIIN

UX BEPTUKAJbHBIE W TOPU3OHTAJbHBIE MPOrHMObl M MEpPEeMEIlEeHUs] MPEBBIIIAIOT MpeAeIbHbIe
3HaueHus, ycraHosyeHHble CII 20.13330, HO He MPEnATCTBYIOT HOPMAJIbHON SKCILTyaTallud UCXOMAS U3
TEXHOJIOTHYECKUX TpeOOBaHNUH;

UX TMOKOCTh TPEBBIIACT NpeelbHbIe 3HAueHHs, ycTaHOBJeHHble B 10.4, HO OTKJIOHEHHUS
MIOJIOKEHNS KOHCTPYKIMM He MpeBblIAlOT 3HaueHui, ycraHoBieHHbix CHull 3.03.01, u ycunus B
3JIEMEHTax He OyAyT BO3pacTaTh B Mpoliecce AajdbHEeHIIel 3KCIIyaTalku, a TakkKe B TeX CIydasx, Koriaa
BO3MO>XHOCTb MCIOJIb30BaHMS TAKMX JIEMEHTOB IPOBEPEHA PACUETOM MM UCIIBITAHUSIMH.

18.3.51Ipu ycuieHMH KOHCTPYKIMU JOMYCKAETCSl YYUTHIBATH BO3MOXHOCTH IPEBAPUTEIHHOTO
HalpsDKEHNUsT M aKTUBHOIO PETYJIHMPOBAHMS YCWIMHM (B TOM 4MCIE 3a CYET CBapKH, W3MEHEHMH
KOHCTPYKTUBHON M pacueTHOM cXeM), a TakKe YNpPYyroIuIaCTUYEeCKyl0 paboTy CTali, 3aKpUTHYECKYIO
paboTy TOHKOCTEHHBIX 3JE€MEHTOB W OOIIMBOK KOHCTPYKIMHA B COOTBETCTBHU C JEHCTBYIOIIMMHU
HOpMaMmH.

18.3.6 KOHCTpYKIIMK YCWJICHHUST M METOJIbI €0 BBITIOJHEHUS JOJDKHBI MPETyCMAaTPUBAThL MEPHI TI0
CHIDKCHUIO HEXKeJIaTeNbHBIX OMOJTHUTEIBHBIX AeopMalriii 3IeMEHTOB B TMpOIECcCe YCHIICHUS B
cootBeTcTBUH C 4.3.5.

Hecymas cnocoOHOCTh KOHCTPYKIIMM B MpOIECCE€ BHINOJHEHUS pPAa0OT IO YCWJICHHIO JIOJDKHA
o0ecreunBaThCs ¢ YU€TOM BIUSHUS OCIA0TICHUN CEYCHHUI TOTOTHUTENbHBIMUA OTBEPCTUSMU MO OONTHI U
BIIMSTHHS CBAPKH.

B HeoOXoIuMBIX ciy4asX B MEpUOJ YCHJIEHUS KOHCTPYKLHS JOJDKHA OBITh MOJHOCTHIO WIU
YaCTUYHO pa3rpyxeHa.

18.3.7 B koHCTpYKIMAX 2-i, 3-i 1 4-i1 rpymni (COrIacHo MPUIOKEHUIO B), sKkcITyaTupyeMsIx mpu
pacyeTHOM TeMmriepaType He Hike MUHYC 45 °C B HearpecCMBHOW WJIM ClIa00arpecCUBHOM cpene, I
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oOecriedeHrs: COBMECTHOM paboThl JeTaneil yCHJIEeHHs U CYIIECTBYIOUIEH KOHCTPYKIIMU JOIMYCKaeTCs
IPUMEHSATH IPEPHIBUCTHIE (PJIAHTOBBIE ILIBBI.

Bo Bcex clIydadx INPpUMCHCHHA YIJIOBBIX INBOB, KaK IIpaBUJIO, CICAYCT HasHa4aTb MHHHMAJIbHO
HCO6XOI[I/IMBIC KaTCTHhI. I[OHyCKaeTCSI KOHICBBIC YUACTKHU HIBOB ITPOCKTUPOBATHL C KATCTOM 60JIBH_II/IM, = (1%
KaTeT MPOMEKYTOUHBIX YYAaCTKOB, U YCTaAaHABJIMBATh UX Pa3MEPbI B COOTBETCTBUU C PACUECTOM.

18.3.8[Ipn ycuiieHUM 53JIEMEHTOB KOHCTPYKLMH JOIMYCKAeTCsl NPUMEHSATh KOMOWHUPOBAHHBIC
COCJIMHEHMS: 3aKJICTIOYHBIC C PPUKITMOHHBIMHE; 3aKJIETIOYHBIC ¢ 00JITaMU KJlacca TOYHOCTH A.

18.3.9 B snemenTax rpymni KOHCTpyKuuid 1, 2, 3 wim 4 (cormacHo MpriiokeHuto B), moiBep>KeHHBIX

)
Ipu YCWJICHHUH HArpCBy BCJICACTBUC CBAPKH, PACUCTHOC HAIIPSKCHUC dHe AOJDKHO IMPECBLINIATH

3HaueHui 0,2 RJ’ : O,4R~JJ : O,GRJ‘ 1580071 O,SRJ‘ COOTBETCTBEHHO.

a .

Hanpsikenne - @ cremyeT ONpeNensaTh OT HArpy3okK, JAEHCTBYIONIMX BO BPEMs YCHIICHHS, IJIS
HEYCWJIEHHOTO CEYEHHUS C YYeTOM (DaKTHYECKOTO COCTOSIHMS KOHCTPYKIM (OcimaOieHuidl cedeHus,
MCKPUBIICHUH 3JIEMEHTa U JIp.).

[Ipu npeBbIllIeHUH  yKa3aHHBIX HANPSOKEHUH HEOOXOAMMBI  pa3rpy3ka KOHCTPYKLIMHM WM
IIOJBEICHUE BPEMEHHBIX OIIOP.

18.3.10 [Ipu pacuere >71E€MEHTOB KOHCTPYKIUH, YCHICHHBIX IyTeM YBEIMYEHUS CEUYCHHs, Kak
MPaBUJIO, CJENyeT YYHUTHIBATh pa3HBIE pPACUETHBIE COINPOTHBICHUS MaTEpUAIIOB KOHCTPYKIHH U
ycuieHus. Jlomyckaercs NprHUMATh OJTHO PacyeTHOE CONPOTUBIIEHUE, paBHOE MEHBIIEMY U3 HUX, €CIIU
OHU OTJIMYaroTCs He Oosiee yem Ha 15%.

18.3.11 [1pu pacuere Ha YyCTOWIMBOCTH DJIEMEHTOB TPH IIEHTPAITLHOM CKATHUH M CKATHU C U3THOOM

JIONYCKAETCS NPUHUMATh Ul YCWJIEHHOI'O CEYEHHs] B LEJIOM NPUBEICHHOE 3HAYECHHE PACUETHOTO
COMPOTHUBIIEHUS, BEIYUCIIIEMOE 110 opMyJie

L Je , (216)

R
rac Y- PaCUCTHOC COIMPOTUBJIICHUEC OCHOBHOI'O MCTAJlJIa, OIMPEACIIACMOC COTJIACHO Tpe60BaHI/I$IM
18.2.4;

k. Kod(hpuImeHT, BEIaucIsieMblit o Gpopmyiie:

P Y PR R | T PR
R I I | - R

y (217)
R il
3IICCL ya PpacCuCTHOC COMPOTUBIICHUEC METAJlJIa YCUJICHUA
"q, f - COOTBETCTBCHHO INIOIAJZb M MOMCHT HWHEPHUKU HCYCHJIICHHOI'O CCYCHHA JJICMCHTA

OTHOCHUTEIIBHO OCH, NEPIEHAUKYIISIPHOMU IIJIOCKOCTH IIPOBEPKHU YCTOWUUBOCTH;

f
Aﬂ , % -TO KE, YCHUJICHHOI'O CCYCHH 3JICMCHTA B LICJIOM.
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18.3.12 Pacuer Ha MPOYHOCTh U YCTOWYMBOCTH JIEMEHTOB, YCHJICHHBIX CIIOCOOOM YBEIMYCHHS
CEYCHHUH, KaK MPaBWJIO, CIEIYeT BBIIOIHATH C yYETOM HANpPsDKCHWH, CYHIECTBOBABIIMX B AJIEMEHTE B
MOMEHT YCHWJIEHHsS (C y4YeTOM pasrpy3Ku KOHCTpyKuwuii). Ilpum 3ToM ciemyer y4yuThIBaTh HavajbHBIC
HCKPUBIICHUS 3JIEMEHTOB, CMEIICHHE LIEHTPA TSHKECTH YCHIICHHOTO CEUYEHHs M MCKPHUBIICHNUS, BBI3BAHHbIC
CBApKOI.

VcKkpuBNICHHS OT CBApKH NPHU MPOBEPKE YCTOWYMBOCTH 3JIEMEHTOB IPH LIEHTPAIBHOM CXATHU U
CKaTUU C W3TMOOM JOIMYCKAaeTCsl YYUTHIBATh BBEJICHUEM JOIOJHUTENBHOTO KO3 (UIMEeHTa YCIOBUN
paboThI Ye.ad 0,8.

[IpoBepky Ha POYHOCTH BJIEMEHTOB, JUIsi KOTOpbIX coryacHO 18.3.10 mpuHATO OJHO pacueTHOE
COIPOTHUBIIEHHE, KpoMe pacuera 1o gopmyinam (50), (51) u (105), nomyckaercsi BBIMOIHATH Ha MOJIHOE

pacueTHOe ycwiue 0e3 ydera HanpspKeHUH, CyIEeCTBOBAaBLIMX 10 YCHIJIEHHUS, a NPH NPOBEPKE CTEHOK
0aJIOK Ha MECTHYIO YCTOHYMBOCTD JIOIYCKAETCSl MCIIOIB30BATh JOMOIHUTEIBHBIN KOd()DUIIMEHT yCIIOBHIA

paboThI Yeab T8,

18.3.13 Pacuer Ha NPOYHOCTH 3JIEMEHTOB KOHCTPYKIIHMIA, YCHJIMBAEMBIX METOJOM YBEIHUYCHHS
CEUCHM, CIIeyeT BBINOIHATh MO (GOpMyIaM:

a) ISl LEHTPAIbHO-PACTAHYTHIX CHMMETPHYHO YCHIMBAEMbBIX JIEMEHTOB - (5);
0) Ui LEeHTPATbHO-CKATHIX CHMMETPUYHO YCHUIMBAEMbIX SJIEMEHTOB

NICAR, vare) <1 (218)

rae "M T 0,95 - npu ycumeHHH 63 HCIOTb30BAHHs CBapKu

vy = 095-0250,4 1 R,
- [IpU YCUJICHUU C UCIIOJIb30OBAHHUEM CBAPKU,

B) Il HECUMMETPUYHO YCWIMBA€MbIX IEHTPAJIbHO-PACTAHYTBIX, IIEHTPAIbHO-CXKATBIX H
BHELICHTPEHHO-CXKATBIX JJIEMEHTOB

B U My M,
It A ] !
-y FifYe x b (219)

rae "M 70,95 mia KOHCTPYKIMiA TPYTIIBI 1

"M T 1 nna xoncTpyKumit rpynm 2, 3 u 4;

O NIAR) 2

p 0,6 cnenyer npunnmate ¥~ Y¥ snecy TH cnenyer onpenensts kak B hopmyiie

(218).

MM .
W3rubaromme MOMEHTHI ~ *HW ~ 4 clieyeT onmpenemsiTh OTHOCHTENIBHO TJIaBHBIX OCEH YCHUIICHHOTO
CEUECHHS.

18.3.14 JlonyckaeTcsi HE YCWIMBATh CYIICCTBYIONIUE CTalbHBIE KOHCTPYKIIMH, BBITIOJHEHHBIE C
oTcTyrieHueM ot tpedosanwmii 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,
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15.4.5,15.5.2,15.5.4, 15.11.1, 16.14, 16.16, 17.8-17.11, 17.16, npu ycnoBuw, 4rto:
OTCYTCTBYIOT BBI3BaHHBIE 3TUMH OTCTYIUICHUSMU ITOBPEKICHUS DJIEMEHTOB KOHCTPYKLUH;
UCKJTIOUEHBI U3MEHEHHUS B HEOJIAarONPUATHYIO CTOPOHY YCIOBUH SKCIUTyaTallii KOHCTPYKLIUH;

Hecymias CltocOOHOCTh M JKECTKOCTh OOOCHOBaHBI pacdyeToM ¢ ydeToMm TpeboBanuii 18.3.2, 18.3.4,
18.3.9;

BBITIOJHSIOTCS. MEPOTIPUSTUSL 110 TNPEAYNPEKJCHUIO YCTAJOCTHOTO W XPYNKOTO pa3pylIeHUs
KOHCTPYKLMI, HAa KOTOpPbIE pacnpocTpaHstores ykazanus 12.1.1, 12.1.3 u paznena 13.

IIpu BBINIOJIHEHUH ATUX YCIOBHU JUIs NPOBEPOK YCTOMYMBOCTH LIEHTPAIbHO-CKATBIX JJIEMEHTOB

JOMYCKAaeTCsl MPUHUMATh THUIl CEYEHUs nhv pvecro Thma "C " (cm. Tabmuny 7 u tabmuny .1
npuioxxenus /).

[Tpunoxenue A
(cnpaBouHOE)

Hepequb HOPMaATUBHbIX OKYMEHTOB

CII 20.13330.2011 "CHulI 2.01.07-85* Harpy3ku u Bo3aeiicteus"

CHulI 2.03.11-85 3amura CTPOUTENBHBIX KOHCTPYKIIHI OT KOPPO3UH
CHullI 2.09.03-85 CoopysxeHus: TPOMBIIIJIEHHBIX NPEATPUATUI

CHullI 3.03.01-87 Hecymue n orpaxaaromnine KOHCTPYKIUU

CHullI 21-01-97* [ToxxapHast 6€30MacHOCTh 37aHUN U COOPYKEHUI

CHull 23-01-99* CrtpoutenbHasi KJIMMaTOJIOTHS

I'OCT 380-94* Cranp yriepoaucrasi OOBIKHOBEHHOTO KauecTBa. Mapku

* Ha teppurtopun Poccuiickoit @enepannu moxkymenT neiictyer [OCT 380-2005. - [Ipumedanne M3roTOBUTEN
0a3bl TaHHBIX.

I'OCT 535-88* [Ipokat copToBO¥W M (HACOHHBIN W3 CTAM YIIEPOIUCTON OOBIKHOBEHHOTO Ka4YECTB:
OO01e TeXHUYECKHE yCIOBUS
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* Ha teppuropun Poccuiickoit @enepannn nokyment He aerictyerT. JelictByer [OCT 535-2005. - [Ipumevann
M3TOTOBUTENS 0a3bl JAaHHBIX.

I'OCT 839-80

I'OCT 977-88

I'OCT 1050-88

I'OCT 1497-84

I'OCT 1759.0-87*

I'OCT 2246-70*

I'OCT 3062-80*

I'OCT 3063-80*

I'OCT 3064-80*

I'OCT 3066-80*

I'OCT 3067-88

I'OCT 3068-88

I'OCT 3081-80*

I'OCT 3090-73*

I'OCT 3822-79

IIpoBosia HEM30MMPOBAHHBIE JUIA BO3AYIIHBIX JIMHUHM JJIEKTpolepesayu. TeXHU4eCKH
yCIIOBHS

OTtnuBku cTanpHble. O0IIME TEXHUYECKHE YCIOBHUS

[IpokaT cOpTOBOM, KaqUOPOBAHHBIM, CO CHEIUATBHOM OTAEIKOW IOBEPXHOCTH W
YIJIEPOJIMCTON KaueCTBEHHOM KOHCTPYKIIMOHHOM cTanu. OO0IIMe TEXHUYECKHUE YCIOBHS

Metannel. MeToJibl HCTIBITAHUN HA PACTSKEHUE

BoaThl, BUHTBI, IINTAJIBKY U TalKU. TeXHUYECKHUE YCIOBUS

HpOBOHOKa CTaJIbHasg CBapOYHasd. TexHudeckue ycCJ1oBUA

Kanar onunapnoit csuBku tuna JIK-0 koncrpykuu 1x7(1x6). CoprameHT

Kanat onunapnoii ceuBku tina TK xonctpykiun 1x19(1x6x12). CoprameHT

Kanar onunapnoit csuBku tuna TK xkoncrpykumu 1x37(1x6x12x18). CopramenT

Kanar aBoiinoit ceuBku tuna JIK-0 koncrpykunu 6x7(1+6)+1x7(1+6). CoprameHT

Kanar CTaJIbHOU JIBOMHOM CBUBKU THINA TK KOHCTPYKIU
6x19(1+6+12)+1x19x(1+6+12). CoprameHT

Kanar CTaJIbHOU JIBOMHOM CBUBKH THIA TK KOHCTPYKIHU
6x37(1+6+12+18)+1x37x(1+6+12+18). CopTrameHnt

Kanar nBoiinoit ceuBku tuna JIK-0 koncrpykuuu 6x19(1+9+9)+7x7(1+6). Coprament

Kanatel cranbHpie. KaHar 3akpbIThIi HECyIIM C OJHUM CJOEM 3€TOO0paszHO
poBoJIoKU U cepaeunukoM tumna TK. CoprameHT

[TpoBosoka OuMeTanInuecKkas craieMeaHas. TexHHuecKue yCIoBHs
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I'OCT 5264-80

I'OCT 5915-70*

I'OCT 5927-70*

I'OCT 6402-70*

I'OCT 7268-82

I'OCT 7372-79*

I'OCT 7669-80*

I'OCT 7675-73*

I'OCT 7676-73*

I'OCT 7798-70*

I'OCT 7805-70*

I'OCT 8050-85

I'OCT 8713-79

I'OCT 8724-2002

I'OCT 8731-87*

Pyunas nyrosas cBapka. CoenuHeHust cBapHble. OCHOBHbIE TUIIBL. KOHCTPYKTHBHBI
3JIEMEHTHI U Pa3Mephbl

I"aiiky mecTurpanHble Kiacca To4HOCTH B. KoHCTpyKIus u pa3Mepsl

I"aliku mectTurpanHele Kiacca TOUHOCTH A. KOHCTpYyKIIUs 1 pa3Mepbl

[Iaii0b1 npyxuHHBIE. TeXHUYECKHE yCIOBUS

Crans. MeTo onpenieneHns CKJIOHHOCTH K MEXaHUYECKOMY CTAPEHUIO 110 MCIIBITaHM]
Ha yJapHbIi U3rud

HpOBOHOKa cTajibHas KaHaTHas. TexHu4YecKue yciioBus

Kanar npoitroii cBuBku THma JIK-PO koHcTpykmmm 6x36(1+7+7/7+14)+7x7(1+6
CoprameHT

Kanate! cranbHbie. KaHaT 3aKphITHIN HECYIINI ¢ OTHUM CJIO€M KJIMHOBUJIHOW U OJTHH
cyi0eM 3eToo0pa3Hoii mpoBoJioku u cepaeuHnkoM Tuna TK. Coprament

Kanats! cranpHble. KaHaT 3aKpBITHI HECYIIUN C IBYMs CJIOSIMU KJIMHOBUIHOW U OJHMU!
cji0eM 3eTo00pa3Hoii mpoBoJoku U cepaedHukoM tumna TK. Coprament

bonTel ¢ mecTurpaHHoOM rOJI0BKOM Kitacca TouHocTH B. KoHcTpykius u pazmepsl

Bontsl ¢ mecTurpanHoii roaoBKoH ki1acca TOYHOCTH A. KoHCTpyKLus U pa3Mepsl

JIByokuch yriaeposaa razoo0pasHas v kuakasi. TexHu4ecKkue ycloBus

Ceapka nopa d¢urocom. Coenaunenust cBapHble. OCHOBHBIE THIIbI, KOHCTPYKTHBHBI
3JIEMEHTHI U pa3Mepbl

OcHOBHBIE HOPMBI B3aMO3aMeHsieMOCTH. Pe3pba MeTpuueckas. Jluamerpsl U maru

TpyOsI cTanmbHbBIE OeCIIOBHBIE TOpsiYeeopMUpOBaHHbIE. TeXHUUYECKHE YCIOBHS
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* Beposrtro, ommbka opuruHana. Cienyer untath: [[OCT 8731-74. - [Ipumeuanre U3roToBUTENS 0a3bl TaHHBIX.

I'OCT 9087-81*

I'OCT 9150-2002

I'OCT 9454-78

I'OCT 9467-75*

I'OCT 10157-79*

I'OCT 10605-94

I'OCT 10705-80

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

DiroCchI CBApOYHBLIC IJIABJICHBIC. Texuuueckue yCJ10BUsA

OcHoBHbBIE HOPMBI B3anMo3aMeHseMocTH. Pe3nba Merpuueckas. [Ipoduns

Mertamibl. MeToq MCHBITAaHUS Ha yAapHBIA M3TMO TPU MOHMKEHHBIX, KOMHATHOM
IOBBILICHHBIX TEMIIEPATYPAX

ONeKTpoAbl  MOKPBHITHIE  METAUIMYECKHEe s PYYHOH  JyroBOM  CBapK
KOHCTPYKIMOHHBIX U TEIUIOYCTOWYUBBIX CTAJICH. TUIIBI

AproH ra3000pa3HbIil 1 )KUIKUH. TeXHUYEeCKHEe YCIOBUS

[aiiky 1IeCTUrpaHHbBIE C JAMAMETPOM pe3bObl CBbIIE 48 MM Kiacca TOYHOCTH I
TexHu4eckue ycioBus

TpyOsl cTanbHbIE 3NEKTPOCBapHbIe. TeXHUYECKHE YCIOBUS

TpyObl cTanbHBIE ANEKTPOCBAPHBIE MPSAMOILIOBHBIE. TexHUUYeckue TpedoBaHus

[Tai10b1 kochle. TexHu4yeckue ycaoBus

[aii6b1. TexHuvyeckue ycnoBus

HpO(I)I/IJ'II/I CTAJIbHBIC THYTBIC. Texuuueckue YyCJIOBUA

ABTOMaTHuYECKas M IMOJlyaBTOMaTudeckas qyroBasi cBapka noja ¢iarocoMm. CoelnHeHH
CBapHbIE TOJ OCTPHIMH M TYNbIMH YyriamMu. OCHOBHBIE THIIBI, KOHCTPYKTHBHBI
3JIEMEHTHI U pa3Mepbl

Pyunas nyroBas cBapka. CoenuMHEHHUS CBapHBIC IMOJ OCTPHIMU M TYIBIMHU YTIIAME
OcHOBHBIE THUIIbI, KOHCTPYKTHUBHBIE JIEMEHTHI U Pa3Mepbl

[TpokaT TOJICTOMMCTOBOM U3 YIVIEPOAMCTOW CTald OOBIKHOBEHHOTO KAYeCTB:
TexHuueckue yciuoBus
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I'OCT 14771-76

I'OCT 14776-79

I'OCT 14954-80

I'OCT 16523-97

I'OCT 17066-94

I'OCT 18123-82*

I'OCT 18126-94

I'OCT 18901-73*

I'OCT 19281-89

I'OCT 21437-95

I'OCT 21780-83*

I[erBaH CBapKa B 3alllMTHOM TIasec. CO€,I[I/IHCHI/IH CBAapHEIC. OCHOBHBIC THIIb
KOHCTPYKTUBHBIC 3JICMCHTBI K PA3MEPhbI

HyroBas cBapka. CoennHeHMsl cBapHble Toue4yHble. OCHOBHBIE TUIIbI, KOHCTPYKTHBHBI
AJIEMEHTHI U Pa3MepPbI

Kanar nBoitoii cBuBku Tuma JIK-P  xoncrpykimn  6Xx19(1+6+6/6)+7X7(1+6
CoprameHT

[TpokaT TOHKOJIMCTOBOM M3 YIJIEPOAUCTON CTaJM KAYECTBEHHOW U OOBIKHOBEHHOT
KadyecTBa 00Iero Ha3HaYeHNs. TeXHMUECKUE YCIOBHS

HpOKaT TOHKOJIMCTOBOM U3 CTaI IMOBBIIICHHOMN IMPOYHOCTH. Texuuueckue yCJI0BUs

[aii0b1. OOUIME TEXHUYECKUE YCIOBUS

Bonte! 1 raiiku ¢ nuameTpom pe3nObl cBbilie 48 MM. O01IME TEXHUYECKUE YCIOBUS

Kanarel cranpHble. KaHar 3akpbIThlii Hecymuid ¢ JBYMsI CIIOSIMH 3€TOOOpa3HO
npoBosioku U cepaeunukoM tuna TK. Coprament

[Tpokat u3 cranu nNoBbILIEHHOW TPOYHOCTH. OOLIMEe TEXHUUECKHUE YCIOBUS

CrnaBbl IMHKOBBIE aHTH(PUKIIMOHHBIE. Mapku, TeXHUYeckrue TpeOOBaHUS U METO/I]
UCIILITAHUN

Cucrema oOecrmeueHUss TOYHOCTH TE€OMETPUYECKHX IapaMeTpPOB B CTPOHUTEIHCTB
Pacuer TounocTn

* Ha tepputopun Poccuiickoit ®enepaunn nokymeHT He neiictByer. [eiicteyer I'OCT 21780-2006.
[Tpumedanue u3roToBUTENS 0a3bI TaHHBIX.

I'OCT 22727-88

I'OCT 23118-99

I'OCT 23518-79

HpOKaT JINCTOBOM. MeToanl YJIbTPAa3BYKOBOI'O KOHTPOJIA

KoncTpykiuu cranpHble cTpouTenbHble. OO1Ie TeXHUUECKUe YCI0BHS

I[erBaSI CBapKa B 3alllUTHBIX Tras3ax. COGI{I/IHCHI/IH CBApHBIC 1O OCTPBIMU U TYIIBIM
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I'OCT 24379.0-80

I'OCT 24379.1-80*

I'OCT 24705-81*

yriaamu. OCHOBHBIE TUIIbI, KOHCTPYKTHUBHBIE 2JIEMEHTHI U pa3Mepbl

bontel pynnamentasie. OOmIMe TEXHUUECKUE YCTIOBHUS

Bontel pynnamentaeie. KoHCTpYKIHS U pa3mMepsl

OcCHOBHBIE HOPMEI B3aUMO3aMECHACMOCTH. Pe3n0a MCTpHUYCCKasd. OCHOBHBIE pasMeEPbL

* Ha tepputopun Poccuiickoii ®enepaumu nokymeHnt He peiictyer. [eiicteyer ['OCT 24705-2004.
[TpuMeyanue u3roToBUTeNs 6a3bl JaHHBIX.

I'OCT 24839-81

I'OCT 25546-82

I'OCT 26271-84

I'OCT 27751-88*

I'OCT 27772-88

I'OCT 28870-90

I'OCT 30245-2003

I'OCT P 52627-2006

I'OCT P 52628-2006

I'OCT P 52643-2006

KoHCTpyKIMH CTpOWTENIbHBIE CTajlbHBIE. PacrosioxkeHue OTBEPCTUH B MNPOKATHBHI
npodunsx. Pazmepsr

Kpans! rpy3onongseMubie. Pexxumbl paboThl

[IpoBosioKa TOPOIIKOBAsK JUIS JYTOBOM CBAPKH YTJIEPOMUCTHIX W HU3KOJIETUPOBAHHBI
ctasieil. OO1IMe TEXHUUYECKHUE YCIIOBUS

HazexXHOCTh CTPOUTENBHBIX KOHCTPYKIIMHA M OCHOBaHWH. OCHOBHBIC IOJIOKEHUS I
pacuery

HpOKaT AJId CTPOUTCIIBHBIX KOHCTPYKHHﬁ. O6IJ_II/IC TCXHUYCCKUC YCIIOBUA

Crab. MGTOI[BI HCIBITAHUA Ha PACTAKCHUEC TOJICTOJIMCTOBOI'O ITpOKaTa B HAITPABJIICHU
TOJIIIUHBI

[Tpodunu cranbHble THYTHIE 3aMKHYThI€ CBApHBIE KBAJIpATHbIE U MPSAMOYTOJbHBIE 1]
CTPOUTEIIBHBIX KOHCTPYKLIHN. TeXHUYECKUE yCIOBUs

Bontel, BUHTE 1 IMAIBKH. MeXaHndecKHe CBOMCTBA M METOIBI MCITBITAHUH

I'alikn. Mexanuueckne cBOMCTBA 1 METOABI UCIBITAHUIN

BonTel 1 Taiiku BEICOKOTPOYHBIC W MIANOBI 1T METATUTMYECKUX KOHCTPYKIH. OOmu
TEXHUYECKUE YCIIOBUS
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I'OCT P 52644-2006 BoAThl BBHICOKONPOUYHBIE C IIECTUTPAHHOW TOJIOBKOM C YBEJIMYEHHBIM pPa3MEpPOM IO
KJTFOY JUTS METAITTMYECKUX KOHCTPYKIMN. TeXHIUeCKHne yCIOBHS

I'OCT P 52645-2006 ["aliku BBICOKONIPOYHBIE IIECTUIPAHHBIE C YBEJIWYEHHBIM DPA3MEPOM IOJ KIIIOY [l
METAITMYECKUX KOHCTPYKIMH. TeXHIUecKne yCIoBHs

I'OCT P 52646-2006 [I1aii0b1 K BBHICOKOIPOUYHBIM OONTaM JUIsI METAUTMYECKUX KOHCTPYKUUH. TexHruecKn
yCIIOBUS

[Ipunoxenue b
(cnpaBouHOE)

OcHOBHbIe 6yKBeHHble 0003Ha4YeHNA BENNYUH

A - nouans cedenns 6pyTTO;
Apn _ IUIOLIA/Ib CeYeHUs 0OJITa HETTO;
Az IUIOLIA/Ib CEYEHUS PACKOCOB;
A o :
1a/1b CEUEHUS MOJKHU (Tosica);
Ay IJIOIIA b CEYEHUS HETTO;
A TJIOIIA/h CEYCHHS CTCHKU,
Har IUIONIA/Ib CEYEHHUS 110 METAJUTy YIJIOBOTO IIBA;

Az _ TUIOIIAb CEYECHUS TI0 METaJUTy TPaHUIIbl CIIJIaBICHUS;
E - momyns ynpyrocru;

F - cuna;

@ - Momyns ciBura;

I. MOMCHT MHCPIUU CCUCHUA 6p}ITTO;

I
b MOMCHT MHEPIUN CCUCHUA BETBU;

i1
m: “d - MOMEHTHI MHEpPLIUHU CEeYEeHHs MOsCa U PACKOCOB (EpPMBI;

L MOMEHT MHEPLIUU CeueHHsI peOpa, TIaHKH;
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i
"l - MOMEHT HHEpIUM ceueHMs TIPOIOIBHOrO Pedpa;

I
f- MOMEHT HHEPIIUH IIPU CBOOOIHOM KPYUCHHHU;

I o -
¥, "} - MOMEHTBI HHEPIIUHU CEUEHUS OPYTTO OTHOCUTENBHO ocel & ~ Xy Y 7Y CooTBETCTBEHHO;
9

IJ."."!

I n
, #" - TO e, CeUeHMS HETTO;

I N
- CEeKTOPHUAJIbHBI MOMEHT HHEPIIMU CCUCHUS,
M - MomeHT, M3rUGAIOIIHIT MOMEHT;

M x- My - A Sl A B .
; MOMEHTBI OTHOCHUTEIIBHO OCeH " COOTBETCTBEHHO;
M. MPOAOJIbHASA CUJIA;

Ny .
- HOIIOJIHUTCJIIbHOC YCUIIUC,

N,
bm mpoaoJibHaA Cujia OT MOMCHTA B BETBU KOJIOHHBI;

Q - [IoIIepeUHas Cujia, Cujia CABUTa,
Qﬁc

- YCJIO0BHas nonepeyHas cujia Ajd COCAUHUTCIBbHBIX 3JICMCHTOB,

s YCIIOBHAsI TOINEpPEYHasl CHUJia, MPUXOASAIIAscs Ha CUCTEMY IUIAHOK, PACHOJIOKEHHBIX B OJHOMU
TJTIOCKOCTH;

Rba _ pacueTHOE COMPOTHUBICHHUE PACTHKEHUIO (DYHIAMEHTHBIX OOJITOB;

Roh pacueTHOE COMPOTUBIICHUE PACTSIKEHUIO BEICOKOIIPOYHBIX OOJITOB;
RE’P - pacyeTHOE COMPOTHUBIICHUE CMATHIO OJHOOOJITOBOTO COCTMHECHHUS;

Rys - pacdeTHOE COMPOTHUBIICHHUE CPE3y OJTHOOOITOBOTO COSAMHEHHS,

Rt . pacyeTHOE COMPOTUBIICHUE PACTSIKEHUIO OHOOOITOBOTO COSTMHEHUS;

R
bun - yopMaTMBHOE CONPOTHMBIEHHE CTadd OONTOB, IIPUHMMAEMOE PABHBIM BPEMEHHOMY

COMPOTHBIICHMIO ° B 10 TOCYapPCTBEHHBIM CTAHAAPTAM M TEXHUUYECKHM YCIOBHSIM Ha GOJITHI;
R
bu - pacyeTHOE compoTHBIEeHNE pacTskeHNI0 U-00pa3HbIX GOJITOB;
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B
% . HopMaTHBHOE CONMPOTHBIICHWE CTATM GONTOB, IPHHMMAEMOE PABHBIM IIPENENY TEKydecTH

Tr I10 TOCYJApCTBECHHBIM CTaHAApTaM U TEXHUYCCKHUM YCJIOBUSM Ha 6OJ'ITBI;

R
¢d - pacueTHOE CONMPOTHBIICHUE IMAMETPAJILHOMY CHKATHIO KATKOB (IIPH CBOOOIHOM KACaHUM B
KOHCTPYKLHUSAX C OTPAaHUYEHHOM MOJABMKHOCTBIO);

A .
dh - PACUCTHOC COMMPOTUBIICHUE PACTAXKCHNIO BBICOKOIIPOYHOM ITPOBOJIOKH;

R
¥ - pacueTHOE CONPOTHMBIICHHE MECTHOMY CMATHIO B LIJIMHAPUYECKHUX IMapHupax (nandax) mpu
IIJIOTHOM KacaHWH;

F - pacueTHOE COIPOTUBJICHHUE CTAIU CMSATHUIO TOPLEBOM MOBEPXHOCTH (IIPU HATMYUU IPUTOHKH);
% - pacyeTHOE CONPOTUBIICHUE CTAJIA CIBUIY;

R”-pacquHoe COIIPOTHBIIEHUE CTaJM PACTSDKEHHMIO, CXKaTHI0, H3rM0y 10 BpPEMEHHOMY
COIIPOTHUBIIEHUIO;

R
un - BPEMCHHOC COIIPOTHUBJICHUC CTaJIU, IPUHUMACMOC PABHBIM MUHHUMAJIBHOMY 3HAYCHUIO I:rBI'IO
rocyaapCTBE€HHBIM CTaHAAPTaM U TCXHUYCCKHUM YCJIOBUSAM Ha CTAJIb,

A
V- PpacuCTHOC COMMPOTUBIICHUEC CTAJIN YCTAJIOCTH,
R
wf pacyCTHOC COMMPOTHUBIICHUC YIJIOBBIX HIBOB CPE3Y (yCJ'IOBHOMy') 10 MCTAJLITy IIBA,

R

Wi - pacyeTHOE COMPOTHUBIICHUE CTHIKOBBIX CBAPHBIX COEIMHEHUN PACTSKEHUIO, CKATHIO, U3TUOY
10 BpEMEHHOMY COIIPOTHUBIICHHUIO;

R
Wul - HOpMaTHUBHOE CONPOTHUBIIEHNE METAJIIa [IBa 110 BPEMEHHOMY COIIPOTHUBIICHUIO;

R .
HE - PaACUCTHOC COMPOTUBIICHUE CTHIKOBBIX CBAPHBIX COCAUHCHUN CABUTY,

R .
W} - pacueTHOe CONMPOTHUBIIEHHE CTHIKOBBIX CBAPHBIX COCTUHEHUN PACTSHKEHUIO, CKATHUIO, U3THOY
0 IIpeJey TeKy4eCTH;

A
WZ - pacYETHOE COINPOTUBIIEHUE YIJIOBBIX IIBOB Cpe3y (YCIOBHOMY) IO METANIy T'PAHUILIBI
CIJIABJICHUS;

¥ - pacueTHOE COMPOTUBJICHUE CTATH PACTSDKEHUIO, CKATHUIO, U3THOY 10 MPeaey TeKYIeCTH;
Ry
A - 1o ke, ISt MoNKY (Tosica);

M- T0 3Ke, I CTEHKH;
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o)

M - penen TEKy4ecTH CTajid, NPUHMMAEMbI paBHBIM 3HAYEHMIO IIpeAena TEKydecTH  TIIO

roCcyaapCTBEHHBIM CTaHAapTaM U TEXHUYCCKHUM YCJIOBHUAM Ha CTaJlb,

o CTaTHYCCKHIT MOMEHT C,I[BI/IFaeMOP'I HaCTHU CCUCHUA 6p}/TTO OTHOCHUTCIIBHO HCﬁTpaﬂbHOﬁ OCH,

W, W . -
¥, ) - MOMEHTBl CONPOTHBIICHUS CEYCHHUS OpPYTTO OTHOCHUTEIBHO oOcei &~ &pm

Y 7Y cooTBeTCTBEHHO;

w,

W o .
£ t - MOMCHTBI COITPOTUBJICHUA CCUCHUA IJIA C)KATOU U PACTAHYTOU ITOJIKHA COOTBETCTBCHHO,

W I}F}'H TR
; - MOMEHTBHI CONPOTHBIICHUS CE€UYEHUS HETTO OTHOCHUTEIBHO OCEu u

For COOTBCTCTBCHHO,

‘b - I_HI/IpI/IHa,
by
- pacquHaﬂ H_II/IpI/IHa,

b
S - mmpuna monku (mosica);

by IIMPHHA BBICTYTAIOLIeH 4acTu pedpa, cBeca;

£,.C .
*, 74 - koo duumeHTH A pacyeTa ¢ y4eTOM pa3BUTHS IIACTUYECKHUX AedopMaruii npu usrude

oTHOcHTeNbHO oceil ¥ ~ X, ¥ 7 coorBeTcTBEHHO;
d . TUaMeTp OTBEpPCTHS O0NTa;
b - HapyXKHBII TUAMETp CTEPKHS 6OITa;
€ - HKCIICHTPUCUTET CHUJIBI,

}g - BBICOTA,
frgg
- pacquHaﬂ BBICOTA CTCHKHU,

B i
- BBICOTA CTEHKU;
! - pannyc MHEpIMH CEUYEHUS;

'min - gAMMEHBIINIH PAINYC MHEPLIMH CEUCHHS;

i1 o e -
*; "} - paguychl HHEpPIIUU CEUEHUsS] OTHOCUTEILHO OCe + ~ * u yo¥ COOTBETCTBEHHO;

k
J - xarer yrnosoro msa;
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I JUTMHA, TIPOJIET;
1, y _
- 1JIMHa CTOMKHU, KOJIOHHBI, paCl'IOpKI/I,
{3 .
- JJINHA paCKoca,
Lo
- pacquHaﬁ I[J'II/IHa;
i
™ - NJIMHA MTaHeI! 1mosica (pepMbl U KOJIOHHBL
E.S
- AJIMHA I1JIaHKH,
7 .
- JJIMHA CBapHOFO miBa,

{

{
'x; 4 - paCLIGTHI)Ie JJIHUHBI JJIEMCEHTa B IINIOCKOCTIX,
Y = c00TBETCTBEHHO;

L = i =edAl W,
- OTHOCHTEIbHBIH AKCLIEHTPUCUTET ;

7 - paguyc;

- Tommuua;
iy
- TOJIIIMHA TOJKH (TT0sica);

£
W - TOJIIHA CTCHKMU,

c o o
I OTHOIICHHUC IIITOIaACH CCUYCHHUU TTOJIKHU (HOHC&) N CTCHKH

7.8,

MCTAJUTY I'paHULbI CIIJIABJICHUA

Yo kod(urmeHT ycnoBuiit paboThl 00ITOBOTO COSTUHEHNS,

e KOX(QPHUIHUEHT YCIOBHUIA pabOTHI;

s KO3 PHUIMEHT HAZeKHOCTH 110 Harpy3Ke;

T KO3 puIMeHT HAZAS)KHOCTH 110 MaTepHay;

Tn K03 (HUIIMEHT HAJIEKHOCTH 110 OTBETCTBEHHOCTH;

MNEPHNCHAUKYIIAPHBIX OCAM

Cr.'j' =qu'.|ll.l‘qw

x—

n

- KOO(QQUIIMEHTHI Ui pacyeTa YIJIOBOrO IIBa COOTBETCTBEHHO MO METaUly IIBa U IO

161



Tu - ko) PUIMEHT HAAEKHOCTH B PACYETaX IO BPEMECHHOMY COIPOTHBIICHHUIO;

¥s . KO3 (QUIIMEHT HAICKHOCTHU 110 YCTOMYUBOCTH CHCTEMBI,

# - ko duLHeHT BIMSHUS GOPMBI CCUCHUS;

M- rHOKOCTS A= f*‘f i ;

* =M [R IE
A YCIJIOBHAsI THOKOCTh \/T -

A
¢ - npuBe/ieHHAs THOKOCTD CTEPIKHS CKBO3HOTO CCUCHHUS;

* Fr = ke R, I E
M yCIJIOBHAs PUBEJIEHHAs THOKOCTh CTEP>KHSI CKBO3HOT'O CEYEHMUSI N A

) Fp = (b lte) (R IE
hf - yCIIOBHAsi THOKOCTh CBeca Iosica ! (*‘f 5 ) i :

hey =l TtV JRTE
My 1 - ycioBHas THOKOCTH MOSCHOTO JIHCTa 1~ G 125D Ry ;

A R, = 18,) (R, TE
hw-yCHOBHaﬂ rHOKOCTb CTEHKH Urer 1) 5% ;

M npeiebHas yCIoBHasi THOKOCTh cBeca 1osica (I0sICHOTO JIUCTA);

P _ npezesibHas YCIO0BHAs THOKOCTh CTEHKH;

o A -
¥, "} - pacyeTHble TMOKOCTH 3JE€MEHTa B IUIOCKOCTSX, MEPHEHIUKYISPHBIX ocsiM + ~ 4y

FoF COOTBCTCTBCHHO,

)
| |- a0COJIFOTHAS BEJIUYUHA HOPMAJIbHOT'O HAIIPAXKCHUA,

o)
fo¢ - MecTHOE HalpsKEHHE;

a,.d _ -
. 72 - HopMaJbHbIE HANPSKEHHS, Mapaenshbie ocaM * ~ % i ¥ ¥ cooTBercTBeHHO;

T - KacaTelnpbHOE HAIIPpsIPKCHUC,

¥ - KO QUIMEHT YCTONYMBOCTH TIPH LIEHTPATEHOM CKATHH;

Cxipy. KO2(DPUIIMEHT yCTOWYMBOCTH TIPH CIKATUH;

“b . KOA(QPHUIHUEHT YCTOHUYNBOCTHU TPU U3THOE;
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e KO2(DPUITMEHT YyCTOHYMBOCTH TIPH CIKATHUU C U3THOOM;

Pem . KOA(PUITMEHT YCTOWYMBOCTHU TIPH CIKATHH C U3TUOOM B IBYX IUIOCKOCTSIX.

IIpunoxenue B
(cipaBouHOE)

MaTepuanbl AnA cTanbHbIX KOHCTPYKLMA U UX pacyeTHbIe CONPOTUBIEeHUs

I'pynnbl cTajJbHbIX KOHCTPYKIHH

I'pynna 1. CBapHble KOHCTPYKIHMU™ TNOO UX 3JIEMEHTHI, paboTaromue B 0000 TSHKENBIX YCIOBUAX
(cormacHo ['OCT 25546), B TOM unciie MAKCUMAJIbHO CTECHSIOIINE Pa3BUTHE IIACTHYECKUX AepopMariuii
WU TIOJIBEpPraroluecss HEMOCPEICTBEHHOMY BO3JICUCTBHIO JAMHAMUYECKUX**, BUOPAIIMOHHBIX WU
MOJIBIDKHBIX HAarpy3oK [MOJKpaHOBbIE Oanku; Oajiku paboyux IUIOMIANOK; Oamku MyTed MOIABUKHOIO
TPAHCIIOPTA; 3JIEMEHThl KOHCTPYKLUMH OYHKEPHBIX M pPa3rpy304HbIX JCTaKald, HENOCPEICTBEHHO
BOCIPUHUMAIOIIUX HArpy3kd OT TOJBIIKHBIX COCTAaBOB; TJIaBHbIE OalKd M pPUTEIH paM IpH
JMHAMUYECKON Harpy3Ke; MPOJIETHBIE CTPOCHHS TPAaHCIOPTEPHBIX Tajepeil; GpacoHKH (epMm; CTEHKH,
OKpalKH JHHMIL, KOJbIa >KECTKOCTH, IUIABAIOIIME KPBIIIM, MOKPBITHS PE3epBYapoOB U Ta3roJibJEpOB;
OyHKepHBIE Oayku; 000JIOUKH MapabOJMYecKuX OYHKEpOB; CTalbHBIE OOOJOYKH CBOOOIHO CTOSIIHX
JIBIMOBBIX TpYO; CBapHbIE CII€MaJIbHBbIE OMOPHI OOJIBIIMX MEPEexon0B JTWHUUM snekTpornepenaun (BJI)
BbICOTOMU Ooiiee 60 M; 37IEMEHTHI OTTSKEK MauT U OTTSHKEUHBIX y3JIOB].

* KOHCTPYKHI/ISI WM €€ DJOJIEMCHT CYHHTAIOTCAd HUMCIOIIMMU CBApHBIC COCAWMHCHUA, C€CJIM OHU
pacroJIOKECHbl B MECTax HeﬁCTBHH SHAYUTCIBHBIX PACYCTHBIX PACTATHBAIOIIUX HaHpH)KeHI/Iﬁ

o >03R, o >03Ryy o > 03R,,

( Y WIH ) 1100 B MecTax, IJe€ BO3MOXHO pa3pylIeHHe CBApHOIO
COCMHEHUs, HANpuUMep H3-3a 3HAYUTENBHBIX OCTATOYHBIX HANPSHKEHWH, YTO MOXKET IPHBECTH K
HEMPUTOJAHOCTHU K AKCIUTyaTallud KOHCTPYKLIMHU B LIEJIOM.

** KOHCTPYKIIMM OTHOCSTCS K IOABEPTaroLIMMcs BO3JECHCTBHIO JUHAMUYECKMX HArpy30K, €cld
OTHOIIIEHHE a0COIIOTHOTO 3HAYEHHsI HOPMAJIbHOTO HaNpsKEHUs, BBI3BAHHOTO JMHAMUYECKON Harpy3Kou,
K CyMMapHOMY PacTATMBaIOLIEMy HAIIPsLDKEHUIO OT BCEX HArpy30K B TOM )K€ CEYeHUH 70,2.

I'pynna 2. CBapHble KOHCTPYKITUU JTUOO MX DJIEMEHTHI, padOTaroNMe MPU CTaTUYECKONW Harpyske
IpU HAIWYUM PACTATHBAIOIIMX HANpPSHKEHUN [(epMbl; purenu pam; Oalku MEpeKpbITHA U MOKPHITUH;
KOCOYpBI JIECTHHI]; OOOJOUYKH CHJIOCOB; omopsl BJI, 3a HCKIIOYEHHEM CBapHBIX OMOp OONBIIHX
NIEPEXO0I0B; OMOPHI OIIMHOBKU OTKPBITHIX paclpeAeIuTeNbHbIX YCTpoiicTB noactanuii (OPY); omopsl
TPAHCIIOPTEPHBIX Tayiepeil; MPOKEKTOPHbIE MAauThbl; 3JIEMEHTbl KOMOWHUPOBAHHBIX ONOpP AHTEHHBIX
coopyxennit (AC) u apyrue pacTsHyTble, pacTIHYTO-U3ru0aeMble U U3rHOaeMble AJIEMEHTHI|, a Takke
KOHCTPYKLUMH U MX DJIEMEHTHI IpyHnbl | MpU OTCYTCTBUM CBAapHBIX COEAMHEHHUN M OaJK{ MOJIBECHBIX
nyteit u3 1ByraBpoB o 'OCT 19425 u TV 14-2-427 npu Hanu4YuK CBaPHBIX MOHTaKHBIX COEIMHEHUH.

I'pynna 3. CapHble KOHCTPYKIMH JHOO0 HUX 3JI€MEHTHI, paboTarole Mpyu CTaTUYECKON Harpyske,
MIPEUMYIIECTBEHHO Ha CXaTHe [KOJIOHHBI, CTOWKH; OMOpHBIE IUIMTHI; DJIEMEHTHl HACTHUJIA MEPEKPBITUM;
KOHCTPYKLUH, MOJAEPKUBAIOIINE TEXHOIOIMUECKOE 000pyI0BaHUE; BEPTUKAIBHBIE CBA3H 110 KOJOHHAM

C HampsDKEHUSIMU B PacCUETHBIX C€UEHUsSX cBsizeil e 0,4 £y ; @aHKepHBIE, HECYyITue U (PUKCUPYIOMIHE
KOHCTPYKUHUU (OMOPBI, PUTEIH KECTKUX MOMEepedrH, (PUKCATOPbl) KOHTAKTHOM CETH TPAaHCIOPTA; OMOPHI
nox obopynoanrie OPY, kpoMe omop moj BBIKITIOYATETH; JIEMEHTHI CTBOJOB U OamieH AC; KOJIOHHBI
OETOHOBO3HBIX ACTaKaj; MPOTOHbI MOKPHITUH U JIPYrHe CKaTble M CKATO-U3ThOaemble 3JIEMEHTHI|, a
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TaK)K€ KOHCTPYKIMU U UX 3JIEMEHTBI IPYMIIbI 2 IPU OTCYTCTBUU CBapHBIX COEIUHEHUI.

I'pynna 4. BecnomorarenbHble KOHCTPYKIUU 3/1aHUN U COOPY)KEHUU (CBSI3U, KPOME YKa3aHHBIX B
rpymnme 3; 31eMeHThl (paxBepka; JECTHHUIL; TpPallbl; IUIOLWAJKH; OTPaKICHUS; METAJTIOKOHCTPYKLIUHU
Ka0eNbHBIX KAaHAJIOB; BCIIOMOTATEJIbHBIE 3JEMEHTHl COOPYKEHHH M T.I.), a TaKK€ KOHCTPYKIUH M HUX
JIEMEHTHI IPYNIBI 3 IPU OTCYTCTBUH CBAPHBIX COCAMHECHUN.

[Ipumevanus

1Ilpu Ha3HAYEHUU CTAIU JJI1 KOHCTPYKIMH 34aHUN U cOOpykeHull | ypoBHS OTBETCTBEHHOCTH IO
I'OCT 27751 HOMep rpymIibl KOHCTPYKIUH CIeAyeT yMEHbIIATh Ha eAuHUIY (11st rpymn 2-4).

2 Ipu TonuMHe NpokaTa £ 740 MM HOMEp I'PYMIbl KOHCTPYKIHM ClIeAyeT YMEHbIATh Ha SAUHUILY
(15 rpynn 2-4); Ipy TOJIIMHE ITPOKaTa L6 MM - yBEIMYMBAThH HA €AUHUILY (11 Tpym 1-3).

Tabmuua B.1 - Haznauenue cranu B KOHCTPYKIHUSX U COOPYKECHUIX

Mapka cranu 1o VYcnoBust mpuMEHEHUs CTajlu U pacyeTHo# Temneparype, °C
t2.45 45712 .55 t£<.55
I'OC | T'OCT 535, | I'OCT JUTSL TPYIIT KOHCTPYKLIMI
T |TOCT 14637 | 19281
2777
2
1 2 3 4 1 2 3 4 1 2 3 4
C235 | C13km2, - - + + - - - - - - - -
Cr3nc2
C245 | C13ncs - + X - - - - + - - - +
C255 | Cr3cnd + X X - - - - + - - - +
C285
C345 09r2C | 3 1 1 - 3 3 1 - 4 4 2 unu -
: 12 4 4 12 | 12 4 15| 15 3
C375 7 unn
12
O06o3HaueHus1, mpuHATHIC B Tabmuie B.1:
3HaK "+" O3Hayaer, 4To NAHHYIO CTaJb CJIEIyEeT NPUMEHSTH; 3HAK "-" O3HAUAET, YTO JAHHYIO CTajb HE CIIEIY
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nen

NPpUMCHATH, 3HAK "X  O3HA4YaCT, 4YTO AAaHHYIO CTallb MOXHO HNPHUMCHATL NpPU COOTBCTCTBYIOIICM TCXHUK
SKOHOMHMYECKOM 00OCHOBAHMH.

[Ipumevanus

1 Jlns cramu C345 u 091°2C maHbl KaTeropuu TpeOOBAHM MO yIapHOM BI3KOCTH COOTBETCTBEHHO B UHCIIUTEINE T
I'OCT 27772, B 3namenareie - mo I'OCT 19281.

Rz 2
2 IIpokar u3 cranu ¢ npeaesnoM Tekydectn 7 ~ 390 H/MM  cieayer Ha3HadaTh COTJIACHO TPEOOBAHUSM TaOIk
B3 uB.4

Tabmuna B.2 - Cramu aiis Tpyo

Mapka cramu | 'OCT VYcnoBue npuMeHEeHUs CTaJIM MPU pacueTHOU Temiieparype, °C

(TommmuHa,

MM)
t2.45 -45> 12 .55 t<.55
JUTSI TPYTII KOHCTPYKITHIMA
2 3 4 2 3 4 2 3 4

BCT3KH I"OCT +2*** +2*** +2*** +2*** +2*** +2*** - - +2***
(mo 4) 10705*
BCr3kn IocCt - F2XFE | 2R - - - - - -
(4,5-10) 10705*
BCT3HC FOCT +2*** +2*** +2*** - +2*** +2*** - - +2***
(10 5,5) 10705*
BCr3nc (6- | T'OCT +6 +6 +6 - - +6 - - +6
10) 10705*
BCt3cn (6- |[T'OCT - - - - +5 - - - -
10) 10705*
BCr3nc (5- | T'OCT - +4 +4 - - +4 - - -
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15) 10706**

BCr3cn (5- | TOCT - . ; ] +4 ] ] ] ]

15) 10706**

20k *** TOCT + + - - - - - - -
8731

09T2C**** | TOCT + + ; + + ] ] ] ]
8731

* I'pynna B no tabaune 1 F'OCT 10705.
** I'pynma B ¢ nonmonanTensapiMu TpedoBanmsivu 1o 5.1.4 TOCT 10706.
*** Kpome onop BJI, OPY u KC.

**** BecmoBHBIE TopsueacGOpPMUPOBAHHBIC TPYOBl M3 YKa3aHHBIX MapoOK CTaJH JOMYCKACTCS MPUMEHSTH I
AJIEMEHTOB CHEIHANbHBIX onop 6omnbimx nepexonoB BJI BeicoToit 6omee 60 M (rpymnna KOHCTpYKUUA 1); Ipu 3TC
OHH JIOJKHBI YJIOBIICTBOPSTH TPEOOBAHUSM TI0 YIAPHON BSI3KOCTH:

- u3 cTanu Mapku 20 TpU pacueTHOi TeMrepaType * 245 °C (mpu Temmneparype ucnsiTanuii munyc 20 °C) 1

meHee 30 ,Z[)K/CMZ;

- n3 cranu Mapku 0912C npu pacdyerHon temmneparype -45 °C st2.550°C (mpu TemnepaType UCHIBITAHUNA MUH

2 2
40 °C) ne menee 40 [[x/cm  mpu TonmmHe cTeHKU 10 9 MM u 35 J[x/cM - mpu TomuHe cTeHku 10 MM u Gonee.

OO6o3naueHus1, IpuHATHIEC B Tabnuie B.2:

n_n

3Hak "+" O3HayaeT, 4To JaHHYIO CTalb CIEIyeT MPUMEHATDH; 3HAK
MIPUMEHSITh; i(pa y 3HaKa "+'" 03HaYaeT KaTeropuio CTaJIH.

O3HA4YacT, 4YTO JAHHYIO CTaJlb HEC CJIICOY!

[Tpumeuanue - TpyObl, MOCTaBIsIEMbIE IO APYIUM cTaHaapTaMm U TY, B ToM uucie 3apyO0eKHOTO MPOU3BOJCTE
CJIEyeT Ha3HA4aTh 110 COINIACOBAHUIO C OpraHu3alueil - pa3paboTUNKOM HACTOSIIUX HOPM.

Tabmuua B.3 - Hopmupyemsble moka3aTenu yAapHOH BS3KOCTH ITpOKaTa

2
Pacuernas | Tpymn [Ipenen Tekyuectu nmpokata, H/mm
TeMIeparypa a
, °C KOHCT-
PyK-
187071
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Fm < 200 200 %m < 300 | 300° Fm <400 | Fm 249
[TokazaTenu yaapHo# Bsi3koct, [k/cm :
KCA KCV KCV KCV KCV
MIpU TEMIIEpaType UCIBITAHUHN Ha yaapHbIH u3ruo, °C

+20 +20 0 -20 -20 -40 -40 -60 -60

£ 245 1,23 29 34 - - 34 - 34 - 40
457 i 2 .55 1 29 - - 34 - 34 34 - 40
2,3 29 - 34 - 34 - 34 - 40

t<e5 [1,23] 29 - - 34 - 34 - 34 40

[Ipumeuanus

1KCA - ypapnas Bs3kocth oOpasnoB tuna 1 mo 'OCT 9454, ucneitanubix mpu Temmeparype +20 °C, c |
00pa3HbIM HaJpe30M Tocie AeopMaIMOHHOTO CTapEHHUS;

KCV - ynapnas Ba3kocTh 00pa3noB ¢ V-00pazubiM Haape3oM (tur 11 mo TOCT 9454).

2 B TOICTOIMCTOBOM IMPOKAaTC UCHBITLIBAKOTCA IMMONCPCYHLIC 06pa3u1;1, B (I)aCOHHOM 1 COPTOBOM - IPOJOJIbHBIC.

Tabnuua B.4 - TpeboBaHus 10 XUMHYECKOMY COCTaBY

HOpMaTI/IBHI-Je COITPOTUBJICHUA

2
cramu, H/mMm

Conepsxanmne snemeHToB*, % (HE OoJee)

% , % (He Ooure:
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Ryn < 200 0,22 0,040 0,045** :
200~ fm < 390 0,14 0,035 0,035+ 0,45
300% Fm < 490 0,12 0,015%** 0,015%** 0,46
490 #m <590 013 0,015 0,010 0,47

fm 2 500 0,15 0,010 0,005 051

* IlpenenpHble OTKIOHEHUS IO XMMUUYECKOMY cOoCcTaBy B roToBoM npokare o ['OCT 27772.

** B cilyuac TepMHUUECKOH 00paGOTKH, HAIPABICHHON Ha M3MeIbYCHHUE 3epHa, © * 0,025%.

w*xx 5+ F L0 0209%.

[Ipumeyanus

1 YraeponaHblil 3KBUBaJIEHT (Cf‘ , %) cienyer onpeaenars no Gopmysie

Me S Cr M Cu V+Nd Mo F
C’3=C"+_+_+_+ + + + +

6 24 5 40 13 14 4 2

e &, Me S Cr M Cu ¥V ONB Mo P accossie nomm 3JIEMEHTOB, %.

. LR, < 2
2 Jlns crasiedt ¢ HOpPMaTUBHBIM compoTtuBieHueM 290~ “* “ 390 H/mMM  nomyckaercsi MOBBIIIEHUE COJEpIKat

yraepoaa 1o 0,17% mo cornmacoBaHMio ¢ opraHmsanueil - cocraButeneM HOpM. [[nst ¢dacoHHBIX mpoduiier

59 2
HOPMATHBHBIM compoTuBiieHneM 390~ Fipm < 490 H/mm~ nomyckaercs comepxkanue pochopa g0 £ £0,030%

CEpBI 110 5£0,025% 110 COrIacoBaHMIO ¢ OpraHM3aIuel - COCTABUTEIEM HOPM.

Ta6J'II/II_Ia B.S5 - HOpMaTI/IBHBIe " paCyYCTHBIC CONPOTUBJIICHHUA IIPU PACTSKCHUU, CKATUU U U3ruoe
JIMCTOBOI'0, MIMPOKOIIOJIOCHOI'O YHUBEPCAJIBHOTO U q)aCOHHOFO IIpokara

Cranb o Tonmuuna HopmaTtuBHOe conpoTuBienne™* Pacuernoe conpotuBiaeHue®** mpokart
* 2 2
I'OCT 27772 | npokara®, MM npoxara, H/vm H/vnt
R}In Run Ry Ru
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C235 Ot 2 o 8 235 360 230/225 350/345
C245 "2"20 245 370 240/235 360/350
Cs. 20" 30 235 370 230/225 360/350

C255 Or2"20 245 370 240/235 360/350
Cs. 20" 40 235 370 230/225 360/350

C285 Oor2"10 275 390 270/260 380/370
Cs. 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 O0r4"10 345 470 335/330 460/450
C375 "2 "20 355 490 345/340 480/465
Cs.20" 40 335 480 325/320 470/455

C390 0r4"50 390 540 380/370 525/515
C440 "4" 30 440 590 430/420 575/560
Cs.30" 50 410 570 400/390 555/540
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C590 Ot 10" 40 590 685 575/560 670/650

C590K

* 3a TonmuHy (pacoHHOTro MpokaTa cjaeayeT NPUHUMATh TOJNIIUHY MOJIKH.

** 3a HOPMATUBHOC COIIPOTHUBJICHUEC IIPUHATHI rapaHTHUPOBAHHBIC 3HAYCHUS IPCACIa TCKYUCCTH W BPCMCEHHC
CONMPOTHUBJICHH, TIPUBOJAUMBIC B I'OCYAAPCTBCHHBIX CTAHAAPTAX WM TCXHHUYCCKUX YCIIOBUSAX. B Tex ClIydasx, KOI
OTHU 3HAYCHHA B IOCYAAPCTBCHHBIX CTaHJAapTax HMJIWM TEXHUYCCKHUX YCIOBHAX IIPUBCACHBI TOJIBKO B OI[HOI71 CHUCTC

2 2
equHuI] - (Krc/MMm ), HOpMaTUBHBIE conpoTuBicHus (H/MM ) BBIYMCICHBI YMHOKEHHEM COOTBETCTBYIOIII

2 o
BesmunH Ha 9,81 ¢ okpyrnenumem a0 5 H/mm . Ilo cormacoBanwio ¢ OpraHM3anuedl - COCTaBHUTEIEM HO
JOMYCKAaeTCsl MPUMEHEHNE 3HAYCHWH HOPMATHUBHBIX CONPOTHUBIICHHH, OTIUYHBIX OT MPUBEACHHBIX B HACTOSII
tabmue B.5.

*** 3HaueHHs pacUETHBIX COMPOTUBIICHUIN MOTYYCHBI IeJICHHEM HOPMAaTUBHBIX CONMPOTHUBIICHUN Ha KO3 duuneH

2
HAJCKHOCTH 10 MaTepuaiy, ONpeAelieHHbIE B COOTBETCTBHH C 3.2, ¢ okpyrieHuem ao 5 H/mm . B uucnure
IIpE/ICTaBJICHbl 3HAUEHUSI PAcCUETHBIX CONPOTUBJIEHMM mpokarta, nocrasiasiemoro no I'OCT 27772 (xpome cta
C590K) wmnu gpyroil HOpMAaTHUBHOM JOKYMEHTAllMM, B KOTOPOW MCHOJB3YETCS IMpOoLenypa KOHTPOJS CBOIAC

npokara no ['OCT 27772 (Tm - 1,025), B 3HaMeHaTelie - PacuyeTHOE COMPOTHBJICHHE OCTAJIBHOTO MPOKATa II

Ym T 1,050.

Tabnuna B.6 - HopMmaTuBHbIE U pacueTHbIE CONPOTUBIICHUS MPU PACTSKEHHUH, CKaTUU U U3rHbe

TpyO

Mapka cranu IoCct Tonmuna HopmartuBHoe Pacuetnoe conporuBienue,
CTCHKH, 2 2
conpotusieHue, H/mm H/mm
MM
R}In Fom R}I £y

BCt3kn, BCrt3nc, | TTOCT 10705 o 10 225 370 215 350
BCr3cn

BCt3nc4, Cr3cn4, I'OCT 10706 4-15 245 370 235 350

20 I'OCT 8731 4-36 245 410 225 375
[Ipumeyanus
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1 HopmaruBHbie compoTtuBieHus miast Tpyd u3 cramu mapku 0912C mo T'OCT 8731 ycranaBmmBaroTcs
COTJIAIIEHUIO CTOPOH B COOTBETCTBUH C TPEOOBAHUSMH 3TOT'O CTAHApPTA; PACUETHBIE COMPOTUBIICHUS - COTIIACHO

HaCTOAIIUX HOPM.

2 Jlna Tpy0 Mapok cTajeil ¥ TOJNIIMH, MOCTaBISEMBIX MO JIPYrHMM cTaHgaptaMm U TV, JomyckaeTcss Ha3HayeH
HOPMAaTHBHBIX U PACUETHBIX CONMPOTHUBJICHUI MO COTJIACOBAHUIO C OpPraHU3aIuel - COCTABUTEIEM HOPM.

Tabmuua B.7 - PacyerHpie cOnpOTUBICHHS MPOKAaTa CMATUIO TOPLIEBOM MOBEPXHOCTH, MECTHOMY
CMSITHIO B IWJIMHAPUUYECKUX HIAPHUPAX, IMaMETPAIbHOMY CXKAaTHIO KaTKOB

Bpemenroe Pacuernoe conporusnenue, H/mm
COIPOTHUBIICHUE,
H/mMm :
CMSTHIO
TOPLIEBON TOBEPXHOCTH MECTHOMY B JIMaMEeTPaJIbHOMY CHKATHIO KaTK
(Ipu HAJIMYUK IPUTOHKH) LMAJIMHIPUYECKUX (npu cBOOOHOM KacaHUU B
R, mapHupax (mandax) npu KOHCTPYKLUSAX C OTPAaHUYEHHO]
& Rea
IUIOTHOM KacaHuu ~ ¥ HOJBM)KHOCTBIO) = °
360 351/343 176/171 9/9
370 361/352 180/176 9/9
380 371/362 185/181 919
390 380/371 190/185 10/10
400 390/381 195/190 10/10
430 420/409 210/204 10/10
440 429/419 215/209 1111
450 439/428 220/214 11/11
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460 449/438 224/219 11/11
470 459/448 229/224 1111
480 468/457 234/228 12/12
490 478/467 239/233 12/12
510 498/486 249/243 12/12
540 527/514 263/257 13/13
570 556/543 278/271 14/14
590 576/562 288/281 14/14

HpI/IMe‘laHI/Ie -B Ta6J'II/II_[e YKa3aHbl 3HAYCHUA PACYCTHBIX COHpOTHBJ’ICHHﬁ, BBIYMCJICHHBIC I10 (I)OpMYJ'IaM pasaci

npu Tm 71,025 (B yncnurene) u Tm 71,050 (B 3HAMEHATETE).

Tabnuna B.8 - PacueTHble cCONpOTHUBIIEHUS OTIMBOK U3 YIIIEPOJUCTON CTalIN

HamnpsokeHHOe cocTosiHUE YcnoBHoe P 2
aCUYETHBIC COMPOTUBJICHUS, H/MM ~, OTIMBOK 13
o0o3Ha4YeHue .
YIJIEPOJUCTOM CTAI MapOK

15J1 25]1 35]1 45]1
Pactsokenue, coxaTtue U U3rud R, 150 180 210 250
Casur R, 90 110 130 150
CMmsATHE TOpLEBOM MOBEPXHOCTH (TIpH Ry 230 270 320 370
HaJUIUH TIPUTOHKH )
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CMsaTHE MECTHOE B IHMJIWHIPHYCCKUX R-!’P 110 130 160 180
mapHupax (mangax) NOpu  IIIOCKOM
KacaHuH

JluameTpasibHOE C)KaTWE KaTKOB IIpU R4 6 7 8 10
CBOOOIHOM KacaHUH (B KOHCTPYKLHSX C
OrpaHUYEHHON MOABHKHOCTBIO)

HpI/IMe‘laHI/Ie - PacueTrHnie COIIPOTUBJICHHA OTJIIMBOK M3 HI/IBKOHCFHPOB&HHOﬁ cTaiu, ITOCTaBIAEMOM IIO Apyr
cTanJaapTam 1 Ty, B TOM 4HCJIC 3ap}’6€)KHOFO IMPOU3BOJACTBA, CIICAYCT Ha3HAYATh 1O COIrIACOBAHUIO C OpraHU3aIly
- COCTAaBHUTCIICM HOPM.

Ta6n1z1ua B.9 - PacueTHbie COIIPOTUBJICHUS OTJIMBOK U3 CEPOI'0 YyIr'yHa

HanpsokenHnoe cocrostHue VcioBHOE 2
Pacuernbie conpotusiacHus, H/MM , OTJIIMBOK U3
0003HauYeHue
Ceporo 4yryHa Mapok
CYyl1s CY20 CY2s5 CY30
PactskeHne ieHTpaabHOE U U3THO Ry 55 65 85 100
Cxartve eHTpaTbHOe B U3THO R, 160 200 230 250
CuBur R, 40 50 65 75
CMmsiTHE TOpIEBOWM TMOBEPXHOCTH (TIpU R, 240 300 340 370
HAJINYMH TPUTOHKH )

ITpunoxenue I
(cipaBouHOE)

MaTepVIaﬂbl ONA COeANHEHUN CcTalbHbIX KOHCprKLI,VIﬁ

Ta6muma I'.1 - MaTepuaibl ajis CBapKH, COOTBETCTBYIONTUE CTAH
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Crans

Marepuaiibl 1151 CBapKu

B YIJIEKUCIIOM Ta3e nox ¢rocom (o FOCT 9087) MIOPOIIKOBOM
(mo I'OCT 8050) MIPOBOJIOKOH
WJIU B €r0 CMECH C (mo 'OCT
aproHom (1o 26271)
I'OCT 10157)
Mapka
CBApOYHOM IIPOBOJIOKH ISt ¢uroca ITOPOLIKOBOM
aBTOMAaTHUYECKOW U MEXaHU3UPOBAHHOM IPOBOJIOKH
cBapku (1o 'OCT 2246)
Ry < 290 1 /MME CB-08I2C CB-08A AH-348-A [I1-AH-3
AH-60* [I1-AH-8
[NOK-
CB-08T'A
< - %% 17-
90 H/MME_R}IH <590 H/MM2 Cs-10I'A AH-17-M
AH-43
AH-47
AH-348-A***
[TOK-
Ce-10I2%**
Cs-10HMA
5 - - -17- - -
Ry 2590 H/MME CB-08I2C Cs-10HMA AH-17-M I[I1-AH-3
CB-08XI'CMA [TOK- [I1-AH-8
Ce-10XI2CMA | C-08XH2I'MIO
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** He npuMeHsTH B coueTanuu ¢ parocom AH-43.

**x* Kepamudeckuid diroc mo TY 59295-001-56315282-2004.

* ®dmoc AH-60 u snextponsl tuna 242, 346, D50 cienyer npuMeHATh JUIsl KOHCTPYKUMH rpynn 2, 3 1
TeMIrepaTypax * 2.45°C.,

**% Jlns ¢mroca AH-348-A TpeOyercss JOMOJHUTENBHBIA KOHTPOJIh MEXAaHUYECKMX CBOWCTB MeETayUia IIIf
COEJIMHEHMI1 5JIEMEHTOB BCEX TOIIIMH IIPU PAacUETHBIX TeMIeparypax & <-45 °C u TomIMH CBBIWE 32 MM -
temueparypax £ 2 -45 °C.

ITpumeuanue - Ilpu COOTBETCTBYIOIIEM TEXHHKO-?KOHOMHUYECKOM OOOCHOBaHMM Ui CBapKM KOHCTPYKIH
HCII0JIb30BaTh CBApOYHbIE MaTepUallbl (IIPOBOJIOKH, (DIIIOCHI, 3aLIUTHBIE Ta3bl), HE YKa3aHHbIE B HAcTOALIEH TalJ
MEXaHUYeCKHEe CBOICTBa MeTalla LIBa, BHIIOJHAEMOIO ¢ UX NMPUMEHEHUEM, JIOJKHBI OBbITh HE HUXKE CBOUCTB, Of
IIPUMEHEHHEM MAaTEepPHAIOB COIIACHO HACTOSILEH TabuuLe.

Tabmuua I'.2 - HopmaTuBHBIE M pacueTHBIE CONPOTHUBIICHHUS METAJlIa IIBOB CBAPHBIX COSIMHEHHI C

YIJIOBBIMHU IIBAMU

CBapouHbIe MaTepUaIbI R Hivm 2 Ry  Hivm 2
THUI 3JIEKTPOJIa MapKa IPOBOJIOKH
(mo I'OCT 9467)
D42, 942A Cg-08, CB-08A 410 180
346, D46A CB-08T'A, 450 200
350, 950A CB-08I2C, CB-10T'A, III1-AH-8, T1I1-AH-3 490 215
360 CB-0812C*, CB-10HMA, CB-10I"2 590 240
370 Ce-10XI"2CMA, CB-08XH2I'MIO 685 280
085 - 835 340

* k f £ 2
ToJIBKO J171s1 IBOB C KATETOM 8 MM B KOHCTPYKILIMSAX U3 CTANU C rpenesnoM tekydectu 440 H/Mm  u Oonee.

175



Tabmuna I'.3 - TpeboBanus k 6oaTaM Mpu pa3InYHBIX YCIOBUAX UX TPUMEHEHUS

Pacuernas Temneparypa

Kitace npounoctu 60nToB 1 TpedoBanus Kk HUM 110 'OCT P 52627 B KOHCTpYKIHSIX

¢ oC
HE PAaCCYUTHIBAEMbBIX HA YCTAIOCTh PaCCUMTBHIBAEMBIX Ha YCTAIOCTh
npu pabote 60JITOB Ha
pacTsHKEHHE HIIH cpes pacTsHKEHHE HIIH cpes
cpes cpes
2-45 5,6 5,6 56 5,6
- 5,8 - -
8,8 8,8 8,8 8,8
10,9 10,9 10,9 10,9
. 12,9 - 12,9
457t 2 55 5,6 5,6 5,6 5,6
8,8 8,8 8,8* 8,8
10,9 10,9 10,9* 10,9
. 12,9 - 12,9
<-55 5,6 5,6 - 5,6
8,8* 8,8 8,8* 8,8
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10,9*

10,9

12,9

10,9*

10,9

12,9

* C TpeboBaHKMEM HCTIBITAHUS HA pa3pbIB Ha Kocoi maiibe mo 6.5 TOCT P 52627.

Tabnuna I'.4 - Mapku ctanu GyHIaMEHTHBIX OOJITOB U YCIOBUS UX IPUMEHEHUS

Koncrpykuuu HopwmatuBHbIi Mapku cTaiu npu pacueTHol Temmeparype ¢, °C
JIOKYMEHT
2.45 457t 255 <.-55

Konctpykiuu, kpome omop BosaymHbix | ['OCT 535 Cr3nc2, Ct3cn2 | Ct3nc4, Cr3cné -
JIMHUN 3JIEKTpoIIepeIauH,
pacIpenenIuTeIbHbIX YCTPOMCTB u -
KOHTaKTHOM ceTH

I'OCT 1050 20 - -

I'OCT 19281 - 0912C-4* 0912C-4*
Hns U-o0pazHbIx OONTOB, a Takxke I'OCT 535 Ct3nc4, Cr3cn4 - -
(GyH1TaMEHTHBIX 0onToB ornop
BO3AYIIHBIX JIMHUW 3JEKTpONepeayH, - -
paclpenenuTeNIbHbIX YCTPOMCTB 51
KOHTaKTHOM ceTH

I'OCT 19281 - 09I2C-4* 09I2C-6*

* Jlomyckaercs npuMenenue apyrux craneit mo 'OCT 19281 kareropuu 4.

** NMomyckaetcst mpumeHenue Apyrux craneit mo 'OCT 19281 kateropuwu 6.

Tabmuua I'.5 - HopmaruBHBIE CONpPOTHUBICHHS CTand OOJNTOB M pPAacUeTHBIE COMPOTUBICHHUS

o 2
OJTHOOOJITOBBIX COEIMHEHUI Cpe3y U pacTshkeHuto, H/mm
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Kiacc mpounoctu 6onatoB 'OCT P 52627 Ry R.E:_yn Ry, Ry
56 500 300 210 225
5,8 500 400 210 -
8,8 830 665 330 450
10,9 1040 935 415 560
12,9 1220 1100 425 -

Tabmuna ['.6 - PacueTHbIe COMPOTHUBIICHUS CMSTHIO JIEMEHTOB, COSIMHSIEMBIX OOJITaMH

BpemenHoe conpoTHBIIEHHE CTAIN

= 2
COCIMHAEMBIX JJIEMEHTOB ~ " H/MMm

Pacuernbie COIIPOTUBJICHHUA

R 2
5 H/MM~, CMSITHIO SJIEMEHTOE
COeIMHSAEMEIX OOJITaMH

KJacca TOYHOCTH A

KJ1accoB TOYHOCTH B

360

370

380

390

430

440

450

460

560

580

590

610

670

685

700

720

475

485

500

515

565

580

595

605
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470 735 620
480 750 630
490 765 645
510 795 670
540 845 710
570 890 750
590 920 775

[Tpumeuanue - 3HaueHUS PaCYETHBIX COMPOTUBIICHUH, YKa3aHHBIE B TAOJMIIE, BRIYMCICHBI IO (hOpMysIaM paszel

2
HACTOAIIMX HOPM C OKpyrieHueM 10 5 H/mm .

Tabnuua I'.7 - PacueTHble COMPOTHBIIEHUS PACTSKEHHUIO (PYHIaMEHTHBIX O0JITOB

HomHabibiit ameTp PacueTrHble conpoTuBIeHUS R , H/MME, 00JITOB U3 CTAIM MapOK
00JITOB, MM
no 'OCT 535* no 'OCT 19281*
Crt3nc4, Cr3nc2, Ct3cn4, Ct3cn2 09I2C-4, 091"2C-6

12, 16, 20 200 265

24,30 190 245

36 190 230

42, 48, 56 180 230
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64, 72, 80 180 220

90, 100 180 210

110, 125, 140 165 210

* PacueTHbIe CONPOTHBIICHUS OOJNTOB M3 APYIHMX MAapOK CTajei cienyeT BBIUMCIATH Mo (opmynam pasaena
HACTOALIUX HOPM.

[Ipumeuanus
1 Cranb o 'OCT 535 nomxHa nmocTaBisIThes 1o 1-i rpymrme.

2 3HayeHus PaCUYCTHBIX COHpOTI/IBJIeHI/Iﬁ, YKa3aHHBIC B Ta6J'II/II_Ie, BBIYUCJICHBI IIO q)OpMy.]'IaM ITYHKTAa 6.

2
HACTOAIIUX HOPM C OKpyriieHHeM 110 5 H/mm .

Tab6muma I'.8 - HopMaTuBHBIC U pacueTHBIE COMMPOTUBIICHUS PACTSHKEHUIO BHICOKOTIPOYHBIX OOJITOB
n3 ctainu 40X mo I'OCT P 52643

HomunanbeHeli tuameTp pe3nobl d , MM Epum , H/MM2 Rpp , H/mm 2
16, 20, (22), 24, (27) 1078 755
30 900 630
36 800 560
42 650 455
48 600 420

[Ipumeuanue - Pa3mepsl, 3aKi1I04eHHbIE B CKOOKU, TIPUMEHATh HE pEKOMEHAYeTCsl.
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Taomuua I'.9 - [Iinomanu ceuenns 601TOB

d MM 16 (18) 20 (22) 24 (27) 30 36 42 48
A, ’ CME 2,01 2,54 3,14 3,80 4,52 5,72 7,06 10,17 | 13,85 18,09
. oM 2 1,57 1,92 2,45 3,03 3,53 4,59 5,61 8,16 | 11,20 14,72
[Ipumeyanus

1 [Tnomaau ceuenusi 60ATOB 1UaMeTpoM cBhIie 48 mm ciienyet npunumats o ['OCT 24379.1.

2 Pa3zmMepsl, 3aKIIFOYCHHBIE B CKOOKH, HE PEKOMEH/IYeTCsl IPUMEHTh B KOHCTPYKIHAX, kKpome orop BJI u OPY.

Tabmuna I'.10 - @usnyeckue XxapakTepUCTUKA MAaTEPUAJIOB [Tl CTaIbHBIX KOHCTPYKIIMMA

XapakTepucTUKU 3HaueHue
p 3.
[TmoTHOCTE © , KI/M
IIPOKATa U CTAJIBHBIX OTIMBOK 7850
OTJIMBOK U3 YyT'yHa 7200
. o o -1 -4
Koaddunment nuneitnoro pacmupenust =, °C 0,12-10

Mouys ynpyroctu £ H/MM2

MIPOKATHOM CTalu, CTaIbHBIX OTIIMBOK 7061 05
OTJIMBOK U3 YyI'yHa MapoK:

5
CH1s 0,83-10
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C420, C425, C430

IIy4KOB U MPSIICH NTapauIeIbHbIX IIPOBOJIOK

KaHaTOB CTAaJIbHBIX:

CIIUPAJIBHBIX U 3aKPBITBIX HECYIIHUX

JIBOMHOW CBUBKU

JIBOMHOM CBUBKHU C HEMETAILINYSCKUM CCPACUYHUKOM

. 2
MOI[YJ'H: CABUTI'A ITPOKATHOU CTAJIU U CTAJIbHBIX OTJIMBOK & . H/Mm

Koaddunment nonepeunoit nedopmaruu (Ilyaccona) ¥

0,98-10°

1.96:10°

1.67-10°
1.47-10°
1.27-10°

0,79-10°

0,3

HpI/IMe‘IaHI/Ie - 3HaueHus MOAYJIA yIIPYroCcT JaHbl IJIS1 KaHATOB, NPCABAPUTCIIBHO BBITAHYTBHIX YCUJIMCM, PABHBI!

He MeHee 60% pa3pbhIBHOTO yCUIIUS JJIs1 KaHATa B LIEJIOM.

Tabmuna I'.11 - @usnyeckue XxapakTepUCTUKU TPOBOIOB U IIPOBOJIOKU

HanmeHoBaHMne maTepruanoB Mapka n Mopyns Koadpunuen
HOMUHAJIBHOE | yIpyrocTH B JIMHEHHOTO
2
CEYCHUEC, MM H/MME pacnmpelim{
o oC
Amomunuessle nposoja no I'OCT 839E A, AHIT; 0.630-1 05 023 10—4
16~ 800 ’ ’
Mennsie nmposoja no F'OCT 839E M; 4800 1300-10° 0.17-10 "
Craneamomunesbie mpoBoga o 'OCT 839E npu AC, ACK;
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OTHOIIICHUN HHOHlaIIeﬁ AJIIOMUHHA K CTaJIA, pABHOM:

66,25

0,65

4,297 4,39

7,7178,04

1,46

12,22

18,2718,5

bumerannuyeckas cranemennas nposojoka mo 'OCT 3822
JTUAMETPOM, MM:

1,674

ACKII, ACKC

10 u 6otee

95

120 u Goinee

150 u Gomtee

185 u Goitee

330

400 u 500

BCM 1

207125

28,2

0,825-10°
1,460-10°
0,89010°
0,770-10°
1,140-10°
0,665-10°

0.665-10°

1.870-10°

1.900-10°

0,192:10"*
0,139-10"
0,183:107"
0,198:107"
0,155:10""
0212:107

021210~

0.127-10™"

0.124-10"

[Ipumeuanue - 3HaueHuss Macchl IPOBOJAOB U NPoBOJIOKH cienyeT npuHuMaTh o ['OCT 839E u 'OCT 3822.

[Ipunoxenue [
(oOs3aTeNTBHOE)

KOS(b(bVILlMeHTbI AnA pacyeTa Ha yCTOﬁ‘-IVIBOCTb LUeHTpPalIbHO- N BHELEHTPEeHHO-CXKaTbIX

AJIeMeHTOB
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Tabmuua /1.1 - KoaddunuenTs! ycTOWYHMBOCTH MPH LEHTPAIBHOM CKaTHH

VII0BHAS THOKOCTD * KoaddurmenTs ¥ U1 THNa ceuenus
s b c
04 999 998 992
0,6 994 986 950
0,8 981 967 929
1,0 968 948 901
1,2 954 927 878
1,4 938 905 842
1,6 920 881 811
18 900 855 778
2,0 877 826 744
2,2 851 794 709
24 820 760 672
2,6 785 722 635
2,8 747 683 598
3,0 704 643 562
3,2 660 602 526
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34

3,6

3,8

4,0

4,2

4,4

4,6

4,8

5,0

5,2

54

5,6

5,8

6,0

6,2

6,4

6,6

615 562 492
572 524 460
530 487 430
475 453 401
431 421 375
393 392 351
359 359 328
330 330 308
304 304 289
281 281 271
261 255
242 240

226

211

198

186

174
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6,8

7,0

7,2

7,4

7,6

7,8

8,0

8,5

9,0

9,5

10,0

10,5

11,0

11,5

12,0

12,5

13,0

14,0

164

155

147

139

132

125

119

105

094

084

076

069

063

057

053

049

045

039
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[pumeuanue - 3HadeHns kodpurmeHTos ¥

B Tabnuue yeenuueHs! B 1000 pas.

Ta6muua J1.2 - KosbdHupenTs! BIUsSHUs HOPMBI CCUCHHS

Zelf{ré CxeMa CeueHHUs U SKCLEHTPHCUTET ﬂf 3
HUSA Aw
N
o,1£ A 5
1 N 1,0
¢ ey
2 0,85
0,25
3 O,75+0,OZX
4 o o — . (1,35 0,05%2) — 0,01(5—
- Y S-=025
= " /]
=

5 _ 0,54 . 025 | 1 45 — (0050} — 0,015 —

o o E f I: 2 2 m:' ] (5 b

Ar, EX Ve AQ
- | | f i Y
—_ —_— — 2 —_— N
A,—] o o054, | N
w 1 ™1 i PR | {] SA"
$a 0.15 |
<015

05

(1,75 - 0,1m) — 0,02(5—

|
-

(1,90 = 0, 1) — 0,02(6 - 2
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A b 1-03(5 - 2L
S ‘{ | ¥ a, WS[ A M)*Eg
- __'_:: E‘-ﬂﬂ'.ﬁ
A1
7 = ? ? i ]
1-08%
H : o ”-“[ ’fz]
= =
a, |
f,&‘gﬂ,lﬁ

0,25

(0,75 + 0,05%2) - 0,01(5 -

- _‘7—_ | e
—— |
0541 | L i
05 1 (0,5 + 0 1sma) + 0,02(5 — #)]
21| (0,25 +0,15) + 0,03(5 -
o o] 0‘15__(1,25 - 00,0582) — 0,01(5 - #
0.54 ! T b
L——J{ A, |
21| (1,5 - 0,1m) - 0,02(5 - w2}
10 n 0,5 1,4
4 i
— o ;
0547
10 L6-0,01(5-mh
20 1LB-0,02(5 - m) A
11 65 145 + 0,04
Af T O:SGI ! ? T W
TA:_—T = | — —V— — 11—
4 0,547 | |
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10 L8+ 012m

15 2,0+0 25+ 014

20 30+025n+0]1A

[pumeuanus
Ap F 4,
1 I[J'If[ THIIOB ceUeHuii 5-7 Ipu IOACYETE 3HAYCHHH Iiomanb BEPTUKAJIBHBIX DJIEMEHTOB IIOJIOK HE CIECAYET YIYUTHIBATD.
o ns n A Ly i _.r":lw
2 I[J'If[ THIIOB CE€UYEHHUI 6-7 3HAYEHUS CJIEAYET NPUHUMATh PaBHBIMU 3HAUCHUSAM JUIA THIIA 5 TIpU T€X K€ 3HAYCHUAX .
Tabmuma 1.3 - Kosddummentsr  ycroiiumBocTH Pe Opyd  BHELEHTPEHHOM  CXaTUHU

CIUIOIIHOCTEHYATBIX CTEPKHEW B IUIOCKOCTH JCHCTBHSI MOMEHTA, COBIAAAIOIIEH C IUIOCKOCTBIO
CUMMETPUHU

189

VCHOBHaﬂ{H(ﬁKOCTB 3HaucHHe ©¢ IPH IPUBEICHHOM OTHOCHTEIBHOM SKCIIEHTPHCHTETE ref

0,1 0,25 0,5 0,75 1,0 1,25 15 1,75 2,0
0,5 967 922 850 782 722 669 620 S77 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




5,0 354 326 295 273 253 239 225 215 205
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
[Tponomxenne Tadmuist /1.3
YCHOBHMEH/I&(OCTL 3HaueHue ©¢ [pY IIPUBEACHHOM OTHOCHUTEIBHOM DKCI[EHTPUCUTETE ref

2,5 3,0 3,5 4,0 4,5 50 55 6,0 6,5
0,5 469 417 370 337 307 280 260 237 222
1,0 427 382 341 307 283 259 240 225 209
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15

2,0

2,5

3,0

3,5

4,0

4,5

5,0

5,5

6,0

6,5

7,0

8,0

9,0

10,0

11,0

12,0

13,0

388

352

317

287

258

232

208

188

170

153

140

127

106

088

075

063

055

049

347

315

287

260

233

212

192

175

158

145

132

121

100

085

072

062

054

048

312

286

262

238

216

197

178

162

148

137

125

115

095

082

070

061

053

283

260

238

217

198

181

165

150

138

128

117

108

091

079

069

060

052

047

262

240

220

202

183

168

155

143

132

120

112

102

087

075

065

057

051

240

222

204

187

172

158

146

135

124

115

106

098

083

072

062

055

050

044

223

206

190

175

162

149

137

126

117

109

101

094

081

069

060

053

049

043

207

193

178

166

153

140

130

120

112

104

097

091

078

066

059

052

048

042

191

195

182

168

156

145

135

125

117

108

100

094

087

076

065

058

051

047

041



14,0 044 043 043 042 041 040 040 039 039
[Tponomxenne Tadbmuist /1.3
yCHOBHa}r%KOCTB 3naucHme ¥¢ pu NPHBEICHHOM OTHOCHTEIBHOM SKCLEHTpHCHTETE 8

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
15 182 163 148 134 114 099 082 070
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
35 137 125 115 106 092 082 069 060
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
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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
[Ipumeuanus
1 3nauenus ko3¢ HUIMEHTOB e g raGmuIe yBesnnueHsl B 1000 pas.
2 3HaveHus ¢ Cle/lyeT IPUHUMATD He BBIIIE 3HAUYeHHiT © .
Tabmuua .4 - KoapduumeHTsl ycTOWYHMBOCTH Pe IIPY BHELEHTPEHHOM CXXaTHUH CKBO3HBIX
CTEP’KHEW B INIOCKOCTH JECMCTBUS MOMEHTA, COBIAAAIONIEN C INIOCKOCTBIO CUMMETPUH
YcnoBHas Pa o
3HaueHue ¢ Mpu OTHOCUTEIBHOM IKCLEHTPUCUTETE
IIPUBEICHHAs
rMOKOCTh }‘gf
0,1 0,25 0,5 0,75 1,0 1,25 1,5 1,75 2,0
0,5 908 800 666 571 500 444 400 364 333
1,0 872 762 640 553 483 431 387 351 328
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2,0

2,5

3,0

3,5

4,0

4,5

5,0

5,5

6,0

6,5

7,0

8,0

9,0

10,0

11,0

12,0

830

774

708

637

562

484

415

350

300

255

221

192

148

117

097

082

068

727

673

608

945

480

422

365

315

273

237

208

184

142

114

094

078

066

600

556

507

455

402

357

315

277

245

216

190

168

136

110

091

77

064

o517

479

439

399

355

317

281

250

223

198

178

160

130

107

090

076

063

454

423

391

356

320

288

258

230

203

183

165

150

123

102

087

073

061

407

381

354

324

294

264

237

212

192

174

157

141

118

098

084

071

060

367

346

322

296

270

246

223

201

182

165

149

135

113

094

080

068

058

336

318

297

275

251

228

207

186

172

156

142

130

108

090

076

066

057

194

311

293

274

255

235

215

196

178

163

149

137

125

105

087

073

064

056



13,0 060 059 054 053 052 051 050 049 049
14,0 050 049 048 047 046 046 045 044 043
[Tponomxkenne Tabnuust 1.4
YcnoBHas ©
3HaveHre ¢ MPU OTHOCUTEIHLHOM IKCIEHTpUCUTETE *#
MIpUBEICHHAS
TUOKOCTH }‘gf
2,5 3,0 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
15 271 240 211 190 178 163 149 137 128
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
35 206 187 170 155 143 130 123 115 110
40 191 173 160 145 133 124 118 110 105
45 176 160 149 136 124 116 110 105 096
50 161 149 138 127 117 108 104 100 095
55 147 137 128 118 110 102 098 095 091
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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

Oxonvanue Tabmuus! 1.4

YcnoBHas ®
3HaueHue ¢ MPU OTHOCHUTEIIBHOM IKCIIEHTPUCUTETE
MIPUBEICHHAS
ruOKOCTh )\gf
7,0 8,0 9,0 10 12 14 17 20

0,5 125 111 100 091 077 067 058 048
1,0 121 109 098 090 077 066 055 046
15 119 108 096 088 077 065 053 045
2,0 117 106 095 086 076 064 052 045
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2,5

3,0

3,5

4,0

4,5

5,0

55

6,0

6,5

7,0

8,0

9,0

10,0

11,0

12,0

13,0

14,0

113

110

106

100

096

092

087

083

77

074

065

056

050

044

040

038

037

103

100

096

093

089

086

081

77

072

068

060

053

047

043

039

037

036

093

091

088

084

079

076

074

070

066

063

055

050

045

042

038

036

035

083

081

078

076

073

071

068

065

061

058

052

048

043

041

037

035

034

074

071

069

067

065

062

059

056

054

051

041

038

034

032

031

062

061

059

057

055

054

052

051

050

047

044

042

038

035

032

030

029

051

051

050

049

048

047

046

045

044

043

041

039

036

032

030

028

027

043

042

041

040

039

039

039

037

036

035

035

033

030

028

026

025
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[Ipumeyanus

1 3navenust k03P HUIUESHTOB e B TaGinue yBenauueHsl B 1000 pa3.

2 3uadeHns ¥# clieLyeT IPHHIMATE HE BBILIC 3HAYCHU

@

i
Tabmuma J1.5 - [IpuBeIeHHBIE OTHOCHTEIbHBIC SKCIEHTPUCHTETHI & ISl BHELIGHTPEHHO-CHKATHIX
CTEp)KHEH C NIApHUPHO-ONEPTHIMU KOHIIAMHU

198

DHopbl MOMEHTOB iy Snavenne npu gl paBHOM

0,1 0,5 1,0 15 20 [30(40(50(70]( 10,0 | 20,
S :—],0 1( 010 | 030|068 | 1,12 | 160 |26|35|45|65| 940 | 19,4

2151510

M llh
g M,

2| 010 | 017|039 | 068 | 103 |18|27|37|56| 860 | 185

O| 5| 2|5
3| 010 | 010|022 | 036|055 |11|19|27|46| 7,40 | 17,2

7 51710
4| 010 (010|010 018 | 030 |05({10|17|33]| 59 | 154

713|185
5( 010 | 010|010 010|015|02|04|09|21| 440 | 134

3 8| 51| 8
6| 010 | 010|010 (010|010 (021101|04 |12 300 | 11,4

518 0] 5
7| 010 | 0101|0101 010|010 |02|02|02|05]| 1,70 | 9,5C

O 0]0]|O0
5:_0?5 1 010 {031 (068|112 | 160 [26|35(45|65| 940 | 194

2 5|1 5|0

MIM
MI

2| 010 | 022|046 | 0,73 | 105 |18|27|37|56| 860 | 185

8| 5| 2|5



0,10 0171038 | 058|080 1320|2746 | 740 | 17,2
3 0 7 0
0,10 0141 032|049 | 066 |10(15]|122(35| 59 | 154
5 2 2 0
0,10 010 0,26 | 041 |1 057 109113118 |29]| 470 | 13,4
5 8 0 5
0,10 016 |1 028 | 040 | 052 |09(12|16(25]| 400 | 11,5
5 5 0 0
0,10 022 1032|042 | 05109111113 |22]| 350 | 10,8
5 0 5 0
5=0 0,10 032 (070|112 | 160 |26|25|145|65]| 940 | 19,4
2 5 5 0
M]_ ME
0,10 0281 060 |09 | 128 1927|3756 840 | 18,5
6 5 2 5
0,10 027 {055 (084|115 |17|124]131|48]| 7,40 17,2
5 3 7 0
0,10 026 |1 052|078 110 |16(22]|28(40]| 6,30 | 154
0 0 3 0
0,10 025052078 1,10 |115121|27]|38]| 59 | 14,5
5 0 8 5
0,10 0281 052|078 1,10 |15(20|2,7(38]| 560 | 13,8
5 0 0 0
0,10 032 (052078 1,10 11511926 3,7| 550 | 13,0
5 0 0 5
5= {],5 0,10 040 1 080 | 123|168 |26(35|45(65| 910 | 19,4
2 5 5 0
M1|$\|M2
0,10 040 (0,78 | 1,20 | 160 | 23131|41|58]| 860 | 18,5
0 5 0 5
0,10 040 | 0,77 | 1,17 | 155 (23(31139(55]| 813 | 18,0
0 0 0 5
0,10 0401 0,75 1,13 | 155 (23(30|38(53]| 760 | 17,5
0 5 0 0
0,10 0401 0,75] 1,10 | 155 |23(30|38(53]| 760 | 17,0
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6| 010 | 040 | 075|110 150 (23(30(38|53]| 7,60

7| 010 | 040 |075| 110 | 140 |23|30|38|53]| 7,60

16,5

16,0

O06o3Ha4yeHus1, npuHATHIC B Ta0OuIe J1.5:

M, A My
m%f,].:?:'?'— 5

¢ . N
Koapdunuent ™ qiis1 pacyera Ha YCTOHYHUBOCTD CKATHIX CTEP:KHEl TOHKOCTEHHOT0 OTKPBITOI0
ceyeHus

c .
1. Koopdumment ~M g THUMOB CeUueHUH, MPUBEACHHBIX HAa pUCYHKax B Tabmuue /1.6, ciemyer
BBIYUCIIATH MO (hopMyIie

o 2
- 16{ o, Y
1+ 88 +.](1- 88)° +—[o:—§
H , (1)
rac
=40,
B =1+2(81p)e, | 1),
2 2
po= B + 01567, (AR,
e (11.2)
o =a,lh @y
= OTHOIIICHHC paCCTOHHI/ISI MC)K)Iy HeHTpOM TSIOKECCTU U HCHTpOM 1/13r1/16a CCUCHUA K

BBICOTC CCUCHUA % ;

g, =M,/ N . X—x
- OSKCLEHTPUCUTET MPUIOKEHUS CHKUMAIOLUIEH CHIBI OTHOCHTEIBHO OCH :
MIPUHUMAEMBIIl co CBOUM 3HaKoM (B Tabnuie /.6 mokaszan co 3HakoM "tutroc").
B ¢opmynax (/1.2) o603HaueHO

2 2
o = (L, + 1) ikt + ot

w =1, 11,k 5
R - 3[1eCh ~ ® - CEeKTOPUAIIbHBI MOMEHT MHEPLIMM CEYECHUS,

I = (13T bt]
t ™1 - MOMEHT MHEPIIMH CEUCHHsI TIPU CBOOOTHOM KPYUCHHH;
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-

dopmynbl 11t onipeaesieHns ', £, %y

Ta6muua /1.6 - Koadpunments: =, >, g

WJIY X 3HAYCHUS TpUBEACHBI B Ta0uIe J1.6.

i
U ! - COOTBETCTBEHHO IHUPpHUHA U TOJIIUHA JIUCTOB, O6p33y10H_II/IX CCUCHUC, BKIIIOYas CTCHKY.

Tun cedeHus o o 5]
0,25 0 0
flfz 31.331 _fz.gzz Ilo Q)opMyne
e 7k (K.12)
b J npuIoxeHus K
0 My To xe
)
j’l
—% 3+ 21 4G+ ) 0
S _-sx (6 +m)° (2+5)(6 +9)
ui N o -
yl
b

O6o3Ha4yeHus1, npuHATHIC B TabuIe J1.6:

flI/I fg - MOMCHTBI MHCpHOHUU COOTBCTCTBCHHO OOJIBIIIETO M MEHBIIETO MOSICOB OTHOCHUTEIIBHO OCH CUMMCTpPU!

ceuenms 7.
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£ .
2. Koopounuent ~“M¥pgpu pacyere Ha YCTOMYMBOCTh CTEP)KHS IIBEJUIEPHOTO CeYeHHUs (Mpu

I, »i
0003HaUeHUsIX, NTPUHATHIX B Tabmune .6 (7 ™), - I1-o6pa3Horo ceueHust) CIEAYET BBIYUCIATH I10

dbopmyne ([.1), yautsiBast mpu 3TOM, 4TO

= bt fht i
pu K Wi , TIe fw TOJIIMHA CTCHKH, f - ronmmua nosok:

A=hip(2+7).

Iy =tph'e? 3+ 2y MI2(6 + )] = AW G 2) 1206 + )2+ )], 13

I, =kt b (6+9)112 = A2 (6 + ) 1202+ )]
I, =tph? (14 291 [3(2 + )] = Ak* (14 20) 32+ )%
ITpu pacuere ctepxkHsa II-oOpa3Horo ceueHus: Ha LeHTpalbHOe cxatue B Gopmyne (.1) cienyer

a2, = —
npuauMate * 0 u Torma £=1,

3. Pacuer Ha yCcTOWYMBOCTH BHEIICHTPEHHO-CXKATHIX AJIIEMEHTOB IBYTaBPOBOTO CEYEHHUSI C JABYMS
OCSMH CHUMMETPUHU, HEMPEPHIBHO MOJKPEINICHHbIX BIOJIb OJHONW M3 Mmook (pucyHok /[I.1), cmemyer
&
BBINOJIHATH 10 opmynaM (6) u (7) HaCTOAIMMX HOPM, B KOTOPBIX KO3 (UIIMEHT ~ M crieyeT BEIYUCIIATh
o ¢hopmyre

11, 01, +af 887

c

max T 3.2
1+ 42 +i2Y/ k2 +a, 1 k]
v d . (11.4)
d
__‘_“?"w
HI1 Iflr
N-—-—r-— ¥

Pucynok /1.1 - Cxema ceueHus 31eMEeHTa, MOJKPEIIEHHOTO BAOJb MOJIKHU

Koaddurment * crneayer onpenenats o Gopmyie (0K.4) npuinoxenus XK.
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!

Ipu onpeseneany  3HayeHne ¥ clie/lyeT IPHHUMATH PABHBIM PACCTOSHHIO MEXKITY CEUCHHSIMH
3JIEMEHTA, 3aKPEIUIEHHBIMU OT IIOBOPOTAa OTHOCHUTEIBHO IPOJOJIBHONW OCH (pacCTOSHHUE MEXKIY y3J1aMH
KpEIUICHUs CBSI3€i, paclopoK U T.I1.).
g, =M, IN

OKCIEHTPUCUTET B ¢opmyne (/.4) cuMTaeTcs TMOJOKHUTEIBHBIM, €CITH TOYKA

~ E =
MMPUIIOKCHUSA CUJIbI CMCIICHA B CTOPOHY CB06OI[HOI/I IMOJIKH; IJId HCHTPAJIbHO-CXKATLIX 3JICMCHTOB * 0.

& o M o
[Tpu onpesienieHuH ~ * 32 pacYETHBIA MOMEHT ¥creayer NMPUHUMATh HAWOOJBIIUH MOMEHT B

. {
npeaciiax paC4€THOU JJIMHBI of QJICMCHTA.

[Tpunoxenue E
(oGs3aTenbHOR)

KoacdhdumumeHTbl Ana pacyeta afieMeHTOB KOHCTPYKLMUM C y4eTOM pPa3BUTUA NITaCTUYECKUX
aedopmauumn

Tabnunua E.1 - Koaddurmentsr “x, %y, u

Tun CxeMa ceueHust ﬂf HauOomnpiuue 3HaueHus
CeUeHUs - KO3 PHUIIMEHTOB
A,
€y Ty
M
1 0,25 1,19 1,47
y J
A4
14“? —ﬁ\
A
y 7 y
0,5 1,12
1,0 1,07
2,0 1,04
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| y 0,5 1,40 1,47 2,0
_'J
Xx— 1T — X
e B
—
B 0,54 r
1,0 1,28
2,0 1,18
_}’ 0,25 1,19 1,07 1,5
— Af
x—— 11— x
0,54 / 3
y 4
0,5 1,12 1,12
1,0 1,07 1,19
2,0 1,04 1,26
[y 05 140 | 112 2,0
Y4
X+ +1 x
02547 |y 054,
1,0 1,28 1,20
20 1,18 1,31
H) y 6} y - 1,47 1,47 a) 2,0
x '//,—x ” _ X 6) 3.0
|y ¥
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6 " 0,25 1,47 1,04 3,0
A -
X—- — X
- ‘\-\“‘-\H —
0,547, - 0,54,
y
0,5 1,07
1,0 1,12
2,0 1,19
7 J__" - 1,26 1,26 1!5
— X
|y
8 a o - 1,60 1,47 a) 3,0
} W Af ) _
6) 1,0
9 a) 6) ) 0,5 160 | 1,07 a) 3,0
| ) A, .
xXt——— X X - - X
| y 054, |y
1,0 1,12 0) 1,0
2,0 1,19

M, = - -
*Tlpu " F 0 cnemyet mpuHUMaTh *# ~ 1,5, 32 HCKIIIOUEHHWEM CeUeHUs THMA 5, a, 71 KoToporo # = 2, u tuma 5,
I Kotoporo # = 3.

[Ipumeyanus
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. Apid, .
11lpu ompeneneHun Ko3((GUIMEHTOB JUIsI TNPOMEXKYTOUHBIX 3HAYCHHUN JIOITyCKAEeTCsL  JINHEUE
HUHTEPIOJIALNS.

£, ©
2 3navyenue kodpduuuento ~*, "} mpuHHMalOT HE Ooiee 1,15Tf , Tae g K03(pPHULIMEHT HAAEKHOCTH
Harpyske, OnpeiensieMblii KaK OTHOLICHHE PAcYeTHOTO 3HAYEHHUs SKBHUBAJICHTHOW (IO 3HAYCHUIO M3TUOAIOIIE
MOMEHTA) Harpy3ku K HOpMaTUBHOMY.

o
Ta6muma E.2 - KoaddurmeHTs =12 %3 pacuera Ha U3ru0 NPSMOYTOIbHBIX IUIUT, OMEPTHIX
10 YETHIPEM M TPEM CTOPOHAM

ITnuTel Mpu &/a

1,0 11 1,2 1,3 14 15 1,6 1,7 1,8 19 2,0 > 2

Omnepreie | oy |0,048| 0,055 |0,063|0,069|0,075| 0,081 |0,086|0,091|0,094| 0,098 | 0,100 | 0,12
1o

YeThIpEM
CTOpOHAM

@, [ 0,048 0,049 |0,050|0,050| 0,050 | 0,050 |0,049|0,048|0,048| 0,047 |0,046| 0,03

OmnepTolie cig ay [ dy
0 TpeM

CTOPpOHaM

[Tpu

0,5 0,6 07| 08 | 09 1,0 12 | 14 | 20 »2

0,060 | 0,074 |0,088| 0,097 | 0,207 | 0,112 | 0,120| 0,126 | 0,132 | 0,133

O6o3HaueHus, mpuHATHIEC B Tabmuie E.2:

b. umHHas cropoHa; ©- KOpOTKAs CTOPOHA; dy_ JUIMHA CcBOGOAHOH cTopoHsr; “l- jmHa cTopoH
NEPIEHAUKYIIIPHON K CBOOOTHOM.

[Tpunoxenune K
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(oGs3aTenpHOE)
KoadcbumumeHT yctonumsocTu npm nsrnée “b

XK.1 Koapdpuument Ph s pacuera Ha YCTOWYMBOCTh M3TMOAEMBIX 3JIEMEHTOB JBYTaBPOBOTO,
TaBPOBOTO M IIBEIUIEPHOTO CEUYEHHWH CIEAYET ONpEeNessiTh B 3aBHCHUMOCTH OT PAcCTAaHOBKH CBS3EH,
PaCKPEIUIAIONINX CKAaThIN MOSAC, BU/Ia HATPY3KU U MecTa ee nmpuiioxkeHus. [Ipu 3Tom npearnonaraercs, 4To

. . I, >
Harpyska JeiCcTByeT B IUIOCKOCTH HauOoJbLIeH xecTKkocTH (~* ° "), a onopHble ceueHUs 3aKpeIICHbI

OT OOKOBEBIX CMeI_HeHI/Iﬁ " IIOBOpOTA.

K.2 Ins Gasiki ¥ KOHCOJHM JBYTaBPOBOTO CEUYEHMsSI C JBYMSI OCAMU CHUMMETPUU KOIPPUIMEHT

“b CJICAYCT NIPUHUMAThL PABHBIM:

mpu “1 i0,85
Yy T FL (CK.T)
mpu “1 ’ 0,85
oy = 0,68+021p <1 0K.2)
rie 3HaueHne “1ceyer BBIUCIATE 10 GopMyIie
2
BT I}I i =
w2 = =
L\l ) & OK.3)

B ¢popmyne (K.3) o6o3HaueHo:
¥ - ko3 duimenT, BhaCIsEMBIil cOrTacHo TpeGoBaHuaM JK.3 HACTOAIIErO IPUIIOKEHHUS;

A IMMOoJIHAsA BBICOTA CCUCHUA IIPOKATHOI'O ABYTaBpa HWIM PaCcCTOAHHUE MEKAY OCAMH I10jACOB
(HaKCTOB ITOACHBIX HI/ICTOB) COCTaBHOI'O IByTaBpa,

{
¢ - pacuerHas IIMHA OGalKH WIH KOHCOIHM, ONpedelseMas COITACHO TpeGoBaHmsM 8.4.2
HACTOAIINX HOPM.

K.3 3nauenue kosdoumenta ¥ B hopmyne (K.3) cremyer BbrauciasTh o Gopmymnam tadmui XK. 1
u JK.2 B 3aBUCHMOCTH OT KOJHMYECTBA 3aKpEIUICHHH C)KaToro Tosica, BUAA HAarpy3ku M MecTa ee
NPUIIOKEHHUS, a TAaKXkKe OT KodppuiueHTa =, paBHOTO:

a) JUIs IPOKaTHBIX ABYTaBPOB

>

RSN OK.4)

rae - MOMEHT MHEPIUH TIPU CBOOOTHOM KPYUEHUH, OTPEAEIACMBIi COTJIACHO MPUIIOKEHHTO [1;
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. IIOJIHasA BbICOTA CCUCHU A,

6) AJi1  COCTaBHBIX JABYTAaBpOB M3 JIMCTOB CO CBAapHbBIMU WK (pr/IKI_[I/IOHHBIMI/I IIOACHBIMH

COCIUHCHUAMU

riue 0003Ha4YEHO:

lypty
Ezf:'f

@ =5

JJIA CBAPHBIX JIBYTABPOB M3 TPCX JIMCTOB!:

t b
Su“F - rommuuna u HIMPUHA 10sica OAJKU;

% - paccTosiHIE MEXKILy OCSIMH HOSICOB;

a =054,

£~ ToJIIMHA CTEHKH ('ﬁ ~iw );

1+

c;tf,3

3
bty

OK.5)

AJIs1 COCTaBHBIX ABYTABpPOB C (1)pI/IKIII/IOHHI)IMI/I IIOACHBIMH COCIUHCHUAMMU:

£
S CyMMapHas TOJIIWHA JIMCTOB ITOsACA U ITOJIKH ITOACHOTI'O YTOJIKa,

&
J - mmpuna mucToOB Mosica;

ke PaCCTOAHUEC MCIKAY OCAMU MMAKCTOB IOACHBIX JINCTOB;

@ mrpruHa BepTHKaﬂBHOﬁ ITOJIKH TTOACHOI'O YTOJIKa 3a BBIYCTOM TOJIIIHUHBI €0 IMMOJIKH,

£ CyMMapHas TOJIKMHA CTCHKU U BEPTHUKAJIBHBIX ITOJIOK ITOACHBIX YI'OJIKOB.

Ta6muna XK.1 - Kosbdumment ¥ st 6aqok AByTaBPOBOTO CEUEHHUS C ABYMS OCSIMH CHMMETPHH

KOHH‘IeCTBOU Bun Smiopa ¥ wa yuactxe ITosic, x Kospdumment ¥ npu 3Hauennsx &
3aKpEIUIEHUH | HArpy3KH B ; KOTOPOMY
CKaToro TIpoJIeTE of HPHIIOKEH
rosica B a Harpyska
TposeTe
0,15 @240 40< @ £.400
bes Cocpenoro- Cxarei | 1,75+0,09% I
3aKpeIUICHUN YeHHast p 7 3,3+0,053%-4,5-10
ef —
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o =5
Pactasymet | SO5T0.99% | 6,6+10,053% 4,510 ¢
v fa's _5
PaBHOMepHO W Cxatsiii | 1,60+0,08 3,15+0,04%-2,7-10 ¢
pacmpene-
JICHHAs ly=1
o =5
PaCTsélHyTbl 3,80+0,08 5,35+0,04%-2,7-10 ¢
T o o -5
JBa u Goutee, JIro6ast JIroboii | 2,25+0,07 3.6+0,04%-35-10
JeIsme ]
nposer ¢ Ha o
paBHbIE !
4acTu
OpxHo B Cocpenoro- 7 IT1 _’_'_,,--" Jroboit 1,75%1
cepeiHe YeHHas B ef
cepenHe /
Cocpenoro- _— Cxatbrit 1,14¥1
YeHHas B »
YeTBEPTH I
PaCTfiHyTI)I 1,60%1
i
PaBHOMEpHO 1! _/ Coxateiit 1,14¥1
pacmipene- ‘Ff y
JICHHAs ]
PaCTSI{\;IHyTI)I 1,30%1

Ipumeuanue - 3HaueHne " !ciemyer NPUMHEMATh PaBHBIM " IpH JIBYX M OOlee 3aKPEIUICHHAX CHKATOTO IO
IIPOJIETE.

Tab6muma XK.2 - Kospdumuent ¥ m1s sxecTko 3a1enaHHBIX KOHCONEH IBYTaBPOBOTO CEUEHHS C
IABYMSI OCSIMH CUMMETPUH

Bun Harpyskn [osic, k KoTOpOMYy Kooddumment ¥ mpu oTcyTcTBMM 3aKpemIeHHii cKaTo
IPHUIOXKCHA Harpy3Kka 1osica U MpH 3HAYEeHUsIX &
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4% 528 28< @ £100
CocpenoToueHHAs Ha KOHIIE PactsnyToiit 1,0+0,16= 4,0+0,05=
KOHCOJIH
CoxkaTeIit 6,2+0,08 7,0+0,05%
PaBHOMEPHO PacTsanyThIit 142 o
pacrpeeneHHas

{
Eciu Ha yuacTke Ganku ¢ smopa

10 CBOEMY OYEPTAaHUIO OTIMYAETCS OT IMPUBEACHHBIX B

tabmuie JK.1, To Homyckaercs 3HadeHHe ' ompeaeniTh 1o (GopMyiaM s Hambosee OIM3KOH IO

OUYEPTAHUIO SIIOPHI

* | B KOTOPYIO MOKET ObITh BIIMCaHa (pakTHUECKas SIIopa.

B ClIydasx Korjga y KOHCOJIHU 0aJIKy CXKaThIi I10sIC 3aKpCIUICH OT OOKOBOI0 NepeMCIICHUS B KOHIIC
WJIHK 110 €€ AJIMHE, 3BHAYCHHUC ¥ JO0IMYCKACTCA MPUHUMATh PABHBIM:

IIPH COCPENOTOYEHHOM Harpys3ke, INPUIOKEHHOM K pACTIHYTOMY MOsSCY Ha KOHIIE KOHCOJIH,

¥ =175 , TJIe 3HaueHHe " ! cIeayeT MPUHMMATH CONIACHO MPHMEYaHHMIo K Tabmuie XK. 1;

B OCTAJIBHBIX CJIYYasaX - KaK JJIs1 KOHCOJIN 0e3 SaerHHeHHﬁ.

XK.4 [Tna pa3pe3Hoil Oalku ABYTaBpOBOI'O CEUEHHsI C OAHON ocbio cummerpuu (pucyHok XK.1)

KodhdUIueHT Ph creyeT onpenensath mo Tabmuue XK.3, rae 3HaueHus 1

o ¢popmynam:

Iy 2hiy E
J
L R T
I Iz Ry
Iy 2hhy E
} 2
Wy =W
2 afx fé‘ R}._
= I'x
I+

, Fag CleyeT BBIYHCIATH

(OK.6)

OK.7)

OK.8)
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b,

b Ih

fh

Pucynok XK.1 - Cxema n1ByTaBpOBOIO CEUEHUS C OAHON OChIO CUMMETPUH

Ta6muma XK.3 - Koaddunuent “h

Coxarpiii nosc Kosddurment “? npu sHauennn ¥ 2
1o 0,85 ceeie 0,85
bosee passuteiii P 1-
1 o021+ 088l 2+ 222 ] <1
4| !
MeHnee pa3BUTHIT ©7 068+021p, £1

B dpopmynax (K.6)-(K.8) o603HaueHO:

¥a. K03 PUIIMEHT, BEIUUCIIIEMBIN IO opMyIie

Vo= (B+4B1+C)D. (K.9)

ke PacCCTOAHUEC MCIKAY OCAMU MTOACOB,

'SEII/I '332- pacCToOsAHUEC OT LCHTpPaA TAXKCCTU CCUCHUSA NO OCH COOTBCTCTBCHHO Ooiee Pa3BUTOTO U

MCHCC Pa3BUTOI'O ITOACOB;

{
¢ - pacueTHas ITHHA GAIKH, ONpPEAeNsieMas COrNaCHO TpeGoBaHMAM 8.4.2 HACTOSIIHX HOPM;

flI/I fg - MOMCHTBI HHCPIHUU CCUCHUA Ooiee Pa3BUTOTO U MCHCC PA3BUTOI'0 MOACOB OTHOCHUTCIBHO

OCH CUMMETPHUH CEYEHHS OAJIKN COOTBETCTBEHHO.
k.5 3nauenns B, Ty Dp dopmyne (K.9) cnenyer ompenenars mo tabmumam K.4 u XK.5 B
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3aBHCHMOCTH OT KO3 PUITUECHTOB:

&=n+07345 : CK.10)
P‘«=?2+1,145,8; CK11)

b By b 2

g= (2?2 - 1) 047 - [:],035[—1][1 + 2 U,D?E[—l] ]
h h i
; (K.12)
2
!
n=(1-m|987n+ 0,385%[%] ]

: ' (K.13)

w Bk Iy Iy Iy
rue 3Hayenus *, “L, 7, , cleayeT MPUHUMATh COTJIACHO HACTOSIIEMY MPUIOKEHHUIO, a
COorJj1aCHO HpI/IJ'IO)KeHI/IIO I[

Koadounuent & B Tabnuie XK.5 cnenyet onpenensts no popmyne (2K.4).

Ta6muna XK.4 - Kosdduuuent &

Cxema ceyeHusd U MECTO
MIPUIIOKEHUS HATPY3KU

Kosddumuent & npu narpyske

COCpPENOTOUEHHOU B CEPEINHE PaBHOMEPHO BBI3BIBAIOIIEH YHCTBHII
npoJsieta pacrnpeeneHHou u3rud
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Ta6muna XK.5 - Koaddurmentsr Cyp D

Bu narpysku Kos(duiment C npu ceuennn Koo @uuuent
JIBYTaBpPOBOM taBpoBoM (# = 1,0)
(% <09)
CocpenoToveHHas B CepeInHe TPoIeTa 0,330" 0,0826= 3,265
PaBHOMeEpHO pacnipeneneHHas 0,481" 0,1202= 2,247
BrI3bIBaroas YucThlii U3rud 0,101% 0,0253 = 4,315

2K.6 [l n1BYyTaBpOBOTO CEUEHHUsI NPHU 0,9< z < 1,0 xo3ddunueHt 1IIFﬂcnez{yeT OIpeaesaTh
JTUHEHHONW MHTEpHOJAuell MeXAy 3HAYCHHUSIMH, TolydyeHHbIMU TI0 dopmyne (PK.9) mis aByTaBpOBOTO
ceuenus ipu *# ~ 0,9 u ns TaBpoBoro mpu ¥ T 1.

I[J'IH TaBpOBOI'0 CCHUCHUS IIPpU COCpeHOTOquHOﬁ HJIM1 PAaBHOMCEPHO pacnpez[eneHHoﬁ Harpyske "

& < 40 KO3 PHULIHEHTHI ¥a crnenyetr yMHOKath Ha (0,8+0,004 ).

sl fy <

B Gankax ¢ MeHee pasBUTEIM CXKaThIM mosicoM mpu # 20,7 25 3HayeHHe

kodpurmenta  “2Heo6XOIMMO YMEHBIIMTH YMHOXEHHEM Ha (1,025-0,01539f ,f,_i;.z) U CcIenyer

q >

Lo lh
IPMHMMATB TP 5ToM He Goree 0,95. 3Hauenns & 25 B Takux Oaynkax He JOMYCKalOTCs.

K.7 qnst Oanky MIBEUIEPHOTO Ce4YeHUs Kod3hPuiueHt Ph JIOIIyCKAeTCsl TNPUHUMATh PABHBIM
=07
Yo T %P1 e Plenenyer onpenensTh Kak Juis GaloK JBOSKOCHMMETPHYHOTO ABYTABPOBOTO CEUCHN,

ucnonb3ys popmynst (K.3) u OK.4), roe 3HaueHus Ly , % , £ cienyer IPUHUMATh JUIs LIBEIIIEPA.

[Ipunoxenne 1
(pexoMeHpyeMoe)

Pac4yeTHble ONMUHbI KOJTIOHH U CTOEK

Ta6mumna 1.1 - Koo pHUIMeHTs! pacdeTHOH ITHHBI * KOTOHHBI (CTOMKH) C YIIPYTHM 3aKpeILICHHEM
KOHIIOB

Cxema KOJIOHHBI (CTOMKN) b
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_ [5Ae 4 +5(0,252 +1,2)
54+ D) +E(e+24) v

055#%<20

h=05 (o + 4.8 (wa +4.5)
’ (o + 2. (wer +24) . W

055#%10

Ipu 02 o Lo Hﬁ£9,87

w =314 fﬁ
, Cﬂﬁ"‘B(Cﬂ +|'3:| X (H

2 1,0;

mpu * “0wu g >9,87

S|

O6o3navyeHus1, npuHATHIC B Tabmwuie M.1:

3

oKl Kol

Er " E

- Kml
LS
™ - OTHOILLIEHHE KO3(I)(I)I/IHI/IGHTOB KECCTKOCTU pryroro 3aerHHeHI/IH OHOpHLIX Ce‘-IeHI/Iﬁ CTOﬁKH,
z, y

rie - KO3((HUIMEHT KECTKOCTH YIPYroro 3akperuieHus, H-cM, paBHBIN 3HAYCHHUIO PEAKTUBHOTO MOMEH

BO3HMKAIOIIETO B OIIOPHOM CEYEHHH IIPH €ro MOBOpOTe Ha yron ©  1;
K . . . \
" - k03(ppULIMEHT KECTKOCTH YIpyroi omopbl, H/cM, paBHbIM 3HAUYEHUIO PEAKTUBHOM CHUJIBI, BO3HHKAIOIIEH

OTIOPHOM CEUCHHH TPH €TI0 CMEIEHUN Ha 6=1.

Km K?‘!
[Ipumeuanue - 3HaueHUA " JUTsI HEKOTOPBIX PaMHBIX CHUCTEM MPUBEICHBI B Tabnuie 1.2.

214



K, K
Ta6muma 1.2 - KoaghumeHTs! KeCcTKOCTH ~ ™ u ~ * 11 KOJIOHH (CTOEK) paMHBIX CUCTEM

Cxema paMbl Homep dopmyis! miist
p P opuybi 1 3HadYeHu e u £y
cxeMsbl 110 Tadmmre 1.1

{ N A.)opu * =0 Ko =0

7 / '

! - / fh'
- [ El v - 3EL

] 313
EL__ | N EI .2)mpu ¥ T £ - 38 0 1)
) e "jﬂ_ﬁ i
| i
~ V| EX

MA.2)npn ¥ T - 481
oo
1
Lo B
(1.2) mpu 1 K, = 1 @ +iy)
kiq )
357
ot = ?2':31 *i3)
12
M.2)mpu ¥ 70

H
Ky = (4l +30)
i
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M2)mopu ¥ 70

Ko3¢g¢uumnenTsl pacueTHON JIMHBI H YYaCTKOB CTYNEHYATHIX KOJOHH

N.1 KoapdunueHT pacyeTHOW IIHMHBI ¥l 3aleMJIEHHOr0 B OCHOBAHWM HHKHETO ydacTka
OJTHOCTYTNIEHYATON KOJIOHHBI CIIeAYeT MPUHUMATh:

IIPU BEPXHEM KOHIIE KOJIOHH, CBOOOTHOM OT 3aKPETUICHHH, - 110 Tabmuie 1.3,

IIPH 3aKPEIICHUH BEPXHEro KOHIIA OT IIOBOPOTA, HO MPH BO3MOXHOCTH €ro CBOOOIHOIO CMEICHHUS
- 1o Tabauie 1.4;

IPY 3aKPETUICHUH BEPXHETO KOHIIA OT CMEIeH s 110 (popmyrie

#122 +Piij‘1 =T
3 , (1.4)

KT

rae Hl2u #11- xo>(¢urmenTsl pacdyeTHOH ITHHBI HIDKHETO Y4acTKa KOJOHHEI MPH HATPy3Kax

o 279 COOTBETCTBEHHO, ONpPEIEISIEMbIE MPU LIAPHUPHOM ONUPAHMHM BEPXHErO KOHIA IIO
tabmune 1.5, a mpu 3akperieHuH 0T NOBOpoTa - o Tabnuue 1.6.

Ta6muna W.3 - Kosbdumuents! pacdetnoi mmuas F1 1 01HOCTYIEHYATHIX KOIOHH ¢ BEPXHUM
KOHIIOM, CBOOOJIHBIM OT 3aKperIeHUI

PacueTnas oy

Kospdumment *! npu 3nauernn *
cxema

0 0102 03|04 (05|06 ([07]08]| 09 (10| 1,2 ]| 14

1,6
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‘E 0 20 | 20 (20| 20 | 20 (20| 20 |20 20 | 20 |20| 20 | 20 |20]| 2
| LF,
~—
LA,
F +F,
02 | 20 [201(20|203]|204(20]|206]|20|207|208|20(210(212 (21| 2,
2 5 6 9 4
04| 20 20420211223 (21221 |22|228|232|23|242|248|25] 2,
8 8 5 5 4
06 | 20 (21122228236 (24|252|25|266|273|28|293|305(31]3,
0 4 9 0 7
08| 20 |225(24]|256|270(28|29%|30|317|327133|355]|374]| -
2 3 7 6
10| 20 | 250|27(294|313(3,2| 344 (35| 3,74 | 3,87 | 4,0 - - -
3 9 9
15| 30 {343|3,7|4,07 (435|146 4,86 (5,0 - - - - - -
7 1 5
20 | 40 (4,44 (49| 5,29 | 5,67 | 6,0 - - - - - - - -
0 3
25| 50 555|160 656 | 7,00 - - - - - - - - -
8
30| 60 |665|7,2]| 7,82 - - - - - - - - - -
5
Tabmuma 1.4 - Koaddurmentsl pacueTHON IITMHBI 1 JUTL OJHOCTYIIEHYATBIX KOJIOHH C BEPXHUM
KOHIIOM, 3aKPEIJIEHHBIM TOJIBKO OT ITIOBOPOTA
Pacuernas ! Kosbdumment *1 npu 3uauernn *
cxeMma
0060102 03|04 |05|061|07 08|09 (1012 ] 14 (16| 1
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L

WL

0,2

0,4

0,6

0,8

1,0

15

2,0

2,5

3,0

2,0

2,0

2,0

2,0

2,0

2,0

2,0

2,0

2,5

3,0

1,92

1,93

1,94

1,95

1,97

2,00

2,12

2,45

2,94

3,43

18

18

18

19

19

2,0

2,2

2,6

3,1

3,7

1,80

1,82

1,83

1,86

1,92

2,00

2,33

2,81

3,34

3,93

1,76

1,76

1,77

1,83

1,90

2,00

2,38

2,91

3,50

4,12

1,7

1,7

1,7

1,7

18

2,0

2,4

3,0

1,67

1,68

1,72

1,77

1,87

2,00

2,48

1,64

1,64

1,69

1,76

1,86

2,00

2,52

1,6

1,6

1,6

1,7

1,8

2,0

1,57

1,59

1,62

1,71

1,83

2,00

15

15

1,6

1,6

18

2,0

1,50

1,52

1,57

1,66

1,80

1,46

1,48

1,53

1,63

1,79

14

14

15

1,6

1,

Tabmuna M.5 - Kosdduumentsr pacuersoit mmusl “12m #11 qig omHOCTYMEHYATHIX KOTOHH C

HCIMMOABHIKHBIM IIaPHUPHO-OIIEPTHEIM BEPXHUM KOHIIOM

PacuerHasa
cxeMma

iy
Iy

Koaddumuentsr #12y #11 pu

1

0,1

0,2

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

1,2
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Koadduuuent 12

004 102 | 1,84 | 225 | 259 |285| 308 | 324 | 342 | 3,70 | 400 | 455

006 | 091 | 147 | 193 | 226 | 257 | 2,74 | 305 | 305 | 324 | 345 | 3,88

008| 08 | 1,31 | 1,73 | 205 | 231 | 249 | 268 | 285 | 3,00 | 314 | 353

01| 083 | 121 | 157 | 195 | 214 | 233 | 246 | 260 | 2,76 | 291 | 3,28

02| 079 | 098 | 123 | 146 |167| 18 | 202 | 215 | 228 | 240 | 2,67

03| 0/8 | 09 | 10 | 127 |144| 160 | 1,74 | 1,86 | 198 | 211 | 235

04 | 0,78 | 088 1,02 117 | 132 | 145 | 1,58 1,69 181 | 192 | 214

05| 078 | 08 | 09 | 110 |122| 1,35 | 1,47 1,57 | 167 | 176 | 1,9

10| 078 | 08 | 092 | 099 |106| 1,13 | 1,20 | 127 | 1,34 |141| 154

Kosdduument #11

004 067 | O67 | 083 | 1,25 | 143 | 155 | 165 | 1,70 | 1,75 (1,78 | 184

006 | 067 | 067 | 081 | 107 | 127 | 141 | 151 160 | 164 | 170 | 1,78
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0,08 | 0,67 0,67 0,75 098 | 119 | 1,32 1,43 1,51 158 | 1,63 | 1,72
01 | 067 0,67 0,73 093 | 111 | 1,25 1,36 1,45 152 | 157 | 1,66
0,2 | 0,67 0,67 0,69 0,75 1089 | 1,02 1,12 1,21 1,29 | 1,36 | 1,46
03| 067 | 067 | 067 | O,72 {080 | 09 | 099 | 108 | 1,15 | 122 | 1,33
04 | 067 0,67 0,67 0,69 | 0,75| 0,84 0,92 1,00 107 | 113 | 1,24
05| 067 | 067 | O67 | 069 (073 | 081 | 087 | 094 | 1,01 | 1,07 | 1,17
10 | 0,67 0,67 0,67 0,68 | 0,71 | 0,74 0,78 0,82 0,87 | 091 | 0,99
Tab6muna 1.6 - Kosdduumentsr pacuersoit mmusl “12m #11 g omHOCTYMEHYATHIX KOTOHH C
HETIO/IBHYKHBIM BEPXHUM KOHIIOM, 3aKPEILIEHHBIM OT TI0BOPOTA
Pacuernas | I Kosddwmmenter #12u #11 npu oab!
cxema 2
0,1 0,2 0,3 04 | 05 0,6 0,7 0,8 0,9 10 | 1,2
Koo dumuent #12
0,0| 0,78 1,02 1,53 1,73 201 (221 | 2,38 2,54 2,65 2,85 | 324
4
OéO 0,70 0,86 1,23 1,47 1,73 | 193 | 2,08 2,23 2,38 249 | 281
00| 0,68 0,79 1,05 1,31 154 | 1,74 | 191 2,05 2,20 231 | 255
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01| 0,67 0,76 1,00 1,20 142 | 161 | 1,78 1,92 2,04 2,20 | 240
02| 0,64 0,70 0,79 0,93 107 | 123 | 141 1,50 1,60 1,72 | 1,92
03| 062 | 068 | 0,74 | 085 | 095 | 106 | 1,18 | 1,28 | 239 | 148 | 1,67
04| 0,60 0,66 0,71 0,78 0,87 [ 099 | 1,07 1,16 1,26 1,34 | 1,50
05| 059 | 065 | 0,70 | 0,77 | 0,82 | 093 | 099 | 108 | 1,17 | 1,23 | 1,39
10| 0,55 0,60 0,65 0,70 0,75 [ 080 | 0,85 0,90 0,95 1,00 | 1,10
AL Kosdduuuent 11
~ |1,
3 m !i;
-~
I
e
12
00| 066 | 068 | 0,75 | 094 | 108 | 124 | 137 | 147 | 155 | 164 | 1,72
4
0,0| 0,65 0,67 0,68 0,76 094 (110 | 1,25 1,35 1,44 150 | 1,61
6
0,0| 0,64 0,66 0,67 0,68 0,84 (100 | 1,12 1,25 1,34 141 | 1,53
8
01| 064 | 065 | 065 | 065 | 0,78 {092 | 105 | 1,15 | 1,25 | 1,33 | 145
02| 0,62 0,64 0,65 0,65 0,66 |0,73| 0,83 0,92 1,01 1,09 | 1,23
03| 060 | 063 | 064 | 065 | 066 |067| 073 | 081 | 0,89 | 094 | 1,09
04| 058 | 063 | 063 | 064 | 064 | 066 | 068 | 0,75 | 0,82 | 0,88 | 1,01
05| 057 0,61 0,63 0,64 064 | 065| 0,68 0,72 0,77 0,83 | 0,94
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10| 05 | 058 | 060 | O61 | 062 | 063 | 065 | 067 | 0,70 | 0,73

0,80

B tabmunax N.3-1.6 0603HaueHO

fn |
o =2 oL, B

M

e 41, 4241,
COOTBETCTBCHHO,

32 - MOMCHTLI HHCPpIHUU CEUYCHUM u AJIMHBI HUKHCTO U BEPXHET0 YIYACTKOB KOJIOHHBI

8= (R +F)IF;

N.2 KoapdunmeHT pacyeTHON IITUHBI H2 s BEPXHEr0 y4acTKa OJHOCTYIEHYAaTON KOJIOHHBI BO
BCEX CITy4asix cleAyeT ONpeaemsaTh no ¢hopmyre

gy =ppfop &3 (11.5)

1.3 KosdduumenT pacyerHoi mmuHB *1114 3aIieMIeHHOr0 B OCHOBAHMHM HIDKHENO ydacTKa
JBYXCTYINEHYATON KOJOHHBI (prcyHOK .1, a) mpu ycnoBHsAX 3aKperieHus] BEpXHEro KOHIa, YKa3aHHbBIX B
tabmuie 1.7, cnenyet onpenensite o Gpopmyiie

fy = \/ﬁw«fnl + (Bt +rE1+ 82 1y

T+8 +82 , (11.6)

e |81 =F1.I'IF3; ﬁz =F2 .I'IFE’ 82 =fz,|"fl;

.U:m11 #mz, Fom3 Kod(puimeHTrI, onpenensieMmbie mo Tadsmie M.7 kak s OJHOCTYINEHYATHIX
KOJIOHH 10 pucyHKky U.1, 0, B, 1);

Lo = Udy + Idy 3000 +ig)
ty +ia)

- IPUBCACHHOC 3HAYCHUC MOMCHTA HHCPIUU CCUCHHUA YUACTKa JIIMHOM
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1,
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2

Iml

3"-1
l+1

L]
]

*

P

LT

FELASS

FEFFFY A7
Pucynok 1.1 - Cxema 1ByXCTyNeHYaTON KOJOHHBI (@) U YCIOBHBIE CXEMBI 3arpyKEeHUH Mpu

IIPUIIOKEHUU CUIT A , By 413 COOTBETCTBEHHO K HIDKHeMY (0), cpeaHemMy (B), BepxHeMy (T) ydacTKaMm

Ta6muua 1.7 - Kosdurmentpr #ml | Fmd  HFmd
3HaueHus: KO3PPUINEHTOB

VYcnoBus 3aKperuIeHus

BerHerO KOHIIa KOJIOHHBI
Foaml Heg Homs

IIPY YCIIOBHOM CXEME 3arpyKEHUs M0 PUCYHKY

n.1,6 H.l,s nli,r
CB0OOACH OT 3aKpETUICHUM 2,0 2,0 #
(¥ - 1o Tabmume U.3 o
{ !
oy = 3 (iml
.','11 +.','12 fg )
3akpemieH  OT  OBOPOTA, by by #iy
JIOIYCKAET CMEILEHUE
(%1 - 110 TaGnuie .4 npu ™1 ~0) (*! - 1o Tabauie N.4 o
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I3 im

b+ I

3akperyieH IIapHUPHO, He 11 11
JIOITYCKAeT CMEILECHUS

(%11 - 110 Tabmuue 1.5)

K132

(¥12 - 1o Tabmuue 1.5)

3akperuieH OT IO0BOpOTa U 11 11
CMEILCHUS

(¥11 - o ta6mune 1.6)

K132

(¥12 - o Ta6muue 11.6)

31ech Fl, FE, F

AN

3y mMHaMuU i , i , !

Y4aCTKOB KOJIOHH C MOMCHTAMHU UHCPIHUU

HpI/IBGHGHHOG 3HAYCHHUEC MOMCHTA MHCPIUH CCUHCHUSA ydaCTKa I[J'II/IHOfI

CIIeIyeT ONpeAesaTh o Gpopmyse

Ipn = (dady + I5i3)ly +13)

3. MMPOAOJIBHBIC CHUJIBI, IMPUIIOKCHHBIC K BEPXY HUIKHETO, CPCAHCIO U BCPXHETO

3 COOTBCTCTBCHHO.

Ha pucyHke W.1, 6

1.4 Ko pUIHeHTs pacyeTHOi UIMHBI: M2 18 cpeaHero ydactka JBYXCTYHEHUATOH KOJOHHBI

. o
JUTUHOMN by #3 JUISl BEDXHETO Y4acTKa KOJIOHHBI JTMHON = CJIelyeT OMPENENATh 110 (GOpMyIIaMm:

pa=pplog,

pg =pylog £3

2
rae

I3 I
a | je——
. Wi+ Fy + )

_ig | Qi+ )
BN+ A+ ),

[Tpunoxenue K
(pekomeHnpyemMoe)

K pacueTy 3anieMeHTOB Ha yCTanocTb

(I.7)

(11.8)
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Tabmuna K.1 - I'pynmsl 21eMEHTOB ¥ COSIMHEHUN TIPH pacueTe Ha yCTalOCTh

N Cxema s51eMeHTa U PacIoiokKeHHe pacueTHOrO CEUEHUS XapakTepHucTrKa 3JIeMeHTa ['pymnma
.11 DIIEMEH’
OB
1 > - OCHOBHOI MeTaJul C POKaTHBIMU 1
WA 00paboTaHHBIMU
MEXaHHUYECKHUM ITyTeM KPOMKaMU
L
To Ke, c KPOMKaMH, 2
00pe3aHHBIMU MalIuHHON
ra3oBOM pe3Koi
2 OcHoBHO# MeTasul C
00pabOTaHHBIMH ~MEXAHHYECKUM
IIyTEM KpPOMKAaMHM, IpU pa3HOU
— IIMpUHE U paguyce mepexona ™,
MM:
200 1
10 4
3 OcHoBHO MeTal BO 1

(OPUKIIMOHHBIX COSTUHEHHUSX
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OcCHOBHOHI MeTallli B OOJTOBOM
(OonTel  KMacca TOYHOCTH A)
COCIMHEHHMH B CEUYEHHSIX II0
OTBEPCTHIO:

a) MpH MapHBIX HaKJIaJIKax

0) npu OJIHOCTOPOHHUX
HaKJIaJIKax

[lepexon u 3akpyrieHue (kmacc
YUCTOTHl Ta30BOM pe3ku | wim

(bpe3epoBka) npu o 2700,
r 2058

dacoHkHn MIPSIMOYTOJIBHOU
(opMbl, IPUBapEHHBIE BCTHIK WIIH
BTaBp K DJIEMEHTaM KOHCTPYKITHI
06e3 MexaHuMdeckoil 00paboTku
repexojia oT PacCoHKU K AIEMEHTY

@DacoHKH, IPUBAPEHHBIE BCTBIK
WM BTaBp K CTEHKaM M TOsicaMm
0aJoKk, a TaKkKe K DJJeMeHTaM

dbepm pu = L 450
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@DacoHKU MPSIMOYTOJIbLHOW WU
TpaneuneBUIHOM dopmsl,
IIpUBApEHHbIE K MosicaM Oainok
BHaxXJIECTKy C O0OBapkod 1O
KOHTYpY HaXJIECTKU 6e3
MEXaHU4eCKOi 00paboTKH IBOB

CtpIKOBOM HEoOpabOTaHHBIHI
II0B; Harpy3ka IepreHAnKyIsIpHa
CBapHOMY  IIBY;  CTBIKyeMbIC
9JIEMEHTHl OJMHAKOBOW IUPUHBI
Y TOJIIUHBI

CtpIKOBOM HEoOpaObOTaHHBIH
LIOB;  CTBIKYEMbBIE  DJIEMEHTBI
pa3HOM IIMPUHBI WIA Pa3HOU
TOJILIVHBI

OcHOBHOM MeTalsm B MecCTe
nepexojia K CTBIKOBOMY IIBY CO
CHATBIM MECXAaHNYCCKUM
CIOcO0OM YCHIJIEHHEM IIBa!

=

o g
Ll

la

a) TpU CTHIKOBAHUM DJIEMEHTOB
OJIMHAKOBOM TOJIILUHBI U IUPUHBI

0) TO XKe, pa3HOW TOJIIMHBI M
ITUPUHBI
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12

[

CBapHBIe CTBIKOBBIC COCIMHCHHA !

JMCTOBOTO JJIEMEHTa Ha
MOJKJIAJHOM JIMCTe (Harpyska
MEepIEHIUKYISIPHA CBapHOMY
wey)

TpyO Ha MOAKIAJTHOM KOJIbIIE

MPOKATHBIX PO UIIEH BCTHIK

13

|a

TETTTATA AT AN TR T AT ANV RTTATATNIT

la

CBapHble ceueHus: JABYTaBPOBOIO,
TaBpOBOIrO M JpYIMX  THIIOB,
CBAapCHHLIC HCMIPCPLIBHBIMUA
MIPOAOJIBHBIMU IBAMH npu
I[CI\/'ICTBI/II/I YCuiiAa BAOJIb OCHU IIBa

14

OcHoBHOM MeTaJll co
BCIIOMOTATEJIbHBIM ~ DJIEMEHTOM,
MPUKPEIIEHHBIM  TIPOJOJIbHBIMU
IBaMH, Ipu = :

1o 45°

90°

228



15 Ig OOppIB  MOsICHOTO JUCTa 0€3
- MeXaHU4ECKOM 00paboTku
‘W MOTEPEYHOro (JI000BOr0) 1IBa
-, d‘?
TTTT Ry TTa Ty T NTT] eida
‘iﬁﬂ T TR Trm “ e
|
16 OCHOBHOH METaJIT C TMTONEPEUYHBIM
LIBOM,; CBapHOU 1II0B
JIBYCTOPOHHUI c IUTABHBIM
MePEX0/I0M K OCHOBHOMY METAJLTY
17 OCHOBHOH MeTa/l PacTSHYTBIX
AL LY LLARR AL L
a MOSICOB OAJIOK M AJIEMEHTOB (depM
| BOMM3n guadparm  u  pebep,
PUBAPEHHBIX YTIIOBBIMH LIIBAMU
la
18 |a =51 ¢ OCHOBHOM METaJlI B  MECTE
nepexoja K MIOTIEPEIHOMY
—_— |‘ ! (;1000BOMY) YIIIOBOMY HIBY
la'®
—~— - I - —
), EE—
la
19 OCHOBHOH MeTall B COEIUHEHUAX

¢ (haHroBBIMU IIBaMHU (B MeCTax
Iepexo/ia OT JJIEMEHTA K KOHIIAM
(hJIaHTOBBIX IIIBOB):

a) C JBOWHBIMH ()IIAHTOBBIMHU
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mBaMu

0) ¢ (GaaHTOBBIMH U JIOOOBBIMHU
IBaMU

B) IpH Iepeaavye YCHUIus 4Yepes
OCHOBHOI METaJLI

) IIEKH aHKEPOB Ui KPEIUIeHUs
CTaJIbHBIX KAHATOB

20 OcHoBHOM METal TpyOBI
PaCTSIHYTOTO packoca npu
OTHOIICHUH TOJIIIUHBI K
HApY)KHOMY  JHAMETPy  TPYOBI
nosica

b fdm 2 /14
<
1/20% émdm <1/14

21 OcHoBHO# MeTasul TpyObI
PaCTSIHYTOTO packoca npu
OTHOIICHUH JTMAMETPOB PacKoca
nosca  %4'%m 0407 u
OTHOUICHUH TOJIIIHEI K

Hapy)XHOMY JUaMeTpy TpyObl
rosica:

b F g 2 111

St ldy, <

/20 114

e ldy, <

1/35 1/20

[Ipunoxenue JI
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(pexomeHnpyemMoe)
Y3nbl chepM ¢ HenocpeACTBEHHbIMU NPUKPENIEHUSIMU 3NIEMEHTOB peLLeTKU K nosicam

JI.1 O01mue noJIoXeHus

JI.1.1 B y3nmax ¢epM ¢ HemoCpeACTBEHHBIM ITPUKPETIIICHUEM AJIEMEHTOB PEIIECTKH K ITOSICaM CIIEIyeT
poBepsATh (cornacHo 15.2.5 HacTosAMMX HOPM):

HECYUIYIO CIOCOOHOCTh CTEHKHM (IOJKM) II0sica, K KOTOPOH IPUMBIKAET 3JIEMEHT PpELIETKH;
HECYIIYIO CIIOCOOHOCTb 3JIEMEHTA PELIEeTKH BOIM3H IPUMBIKaHUS K H05ICY;

IMPOYHOCTb CBAPHBLIX IIIBOB.

B nmpuBenenHbIx nanee popMynax 0003HAUYEHBI:
. yCUJIUE B MPUMBIKAIOLIEM dJIEMEHTE (PEIeTKH );

M - y3ruGaromuii MOMEHT OT OCHOBHOTO BO3/ICIHCTBMS B IIPUMBIKAIOMIEM 3IEMEHTE B IUIOCKOCTH
(bepMBI B CEYEHUH, COBIMAJAIONIEM C MPHUMBIKAIOMIEH CTEHKOW (ITOJIKOI) mosica (MOMEHT OT KECTKOCTH
y3JI0B ClelyeT Y4YuThbIBaTh corjacHo 15.2.2 Hacrosummx HopM; Uil (epM M3 KpyriblXx Tpyo -
AQHAJIOTUYHBIA MOMEHT B pPAacCMaTpUBAaEMOM DJJIEMEHTE B CEUYEHUHU, IPOXOJALIEM 4Yepe3 TOUKY
IIepeceueHus OCH 3TOro 3JIEMEHTa ¢ 00pa3yrolleil nosca);

£ - npononbHas cuia B mosice CO CTOPOHbI PACTAHYTOTO 3IEMEHTA PEIIETKH;

A ionrazb monepeyYHoOro CEYCHU 1osca;

J - pac4eTHOE CONPOTUBIICHUE CTANIN TI0SICA;
f- TonmuHa cTeHKH (TIOJIKH) HO0ACa;

© - yroJl IpUMBbIKaHUS JIEMEHTA PELIETKHU K MOsICY;
Ad - I1omaab Honepequro CCUCHMUA DJICMCHTA peIHeTKI/I;
i

- TOJIIIIMHA CTCHKAU (HOJ'IKI/I) DJIEMCHTA pCI_HCTKI/I;

24 - pacyeTHOE CONMPOTHBIIECHNE CTATH SIEMEHTA PEIIETKH.

JI.1.2 UsroTtoBnenue ¢epM ¢ HEMOCPEICTBEHHBIM NMPUKPEIUIEHUEM 3JIEMEHTOB PELIeTKH K MoscaM
BO3MO>XHO TOJIBKO IIPU CHEIHAIN3UPOBAHHOM IIPOM3BOJCTBE C MOONEPALMOHHBIM KOHTPOJIEM KadyecTBa,
oOpalias BHUMAaHHE Ha KOHTPOJIb COOJIIOZECHHUS IEpe]l CBAPKOW MPOEKTHOIO 3a30pa MEXKAY TOpLaMH
PackocoB U mosicaMu (hepM 1o BceMy MEPUMETPY CONMPSHKEHUS packoca C MOsiICOM.

JI.2 ®epMbl U3 THYTOCBapHBIX Mpoduiei

JI.2.1 Y3nb1 hepM U3 3aMKHYTBIX THYTOCBAPHBIX MPOGMIEH MPSIMOYTrOJIBHOTO CEYeHUs (PHUCYHOK
JI.1) cnenyer mpoBepsaTh corjacHO TpeboBanusiM JI.1 HacTOSIIEr0 MPHIOKEHUS, a TAKXKE YYUTHIBATH
HECYIIYI0 CIIOCOOHOCTh OOKOBOWM CTEHKH Mosica (MapaieIbHON TUIOCKOCTH y371a) B MECTE MPUMBIKAHUS
C)KAaTOTOo 2JIEMEHTa PEIIETKH.

231



a'_k i
b . :--'/ /
g A
//*-:_;, 7 28
B)

> A

| E
—

A

2

a - K-o0pa3zHelil mpu TpeyroyibHO# perieTke; O - TO e, PU PACKOCHON PEIIETKE; B - OMOPHBIA; T -
V-00pa3ubiii

Pucynox JI.1 - Y3161 pepm U3 THYTOCBAPHBIX MTPOQHIICi

JI.2.2 B cnyyae OTHOCTOPOHHETO NMPUMBIKAHUS K MOSCY JBYX WIH Oojiee 3JI€MEHTOB PELIETKH C
YCWJINSMHU pa3HbIX 3HAKOB (CM. pucyHok JI.1, a, 6), a Takke OJHOrO AJIEMEHTa B OMOPHBIX y3Jax (CM.

4
pucysok JI.1, B) npu diiogy & L 0,25 HecyI1yto ciocOOHOCTh CTEHKH TOsCa CIEAYET MPOBEPSTH
IUISL KQXKJI0TO MPUMBIKAIOILEro 3JIEMEHTa 110 popmyiie

LMY (04+18g/b)fsin o

N X
Ay )yevgvpRyt® & + g+ . f207)

: (1.1)

rie - KOO(QPUIMEHT BIUSHHUS 3HaKa YCHJIUS B TNPUMBIKAIONIEM 3JIEMEHTE, NMpPUHUMAaEeMbIi
paBHBIM 1,2 ipu pactskeHnH U 1,0 - B OCTaJIBHBIX ClTyYasiX;

7D - ko3 dUIHEHT BIUSHUS TPOAOIBHOMN CHIIBI B TOSICE, OMPEACIIEMBIH MIPH CKATHH B TOSICE,

|[F|1CARyY >

ecnu 0,5, mo dhopmyre

vp =15-|F|I(4R,)

B OCTAIBHBIX CiTydasx "2 ~ 1,0;

b AJIMHA y4aCTKa JIMHUHW MCPECCUCHUA NPHUMBIKAIOIICTO 3JICMCHTA C MTOSACOM B HAIIPAaBJICHHUU OCU
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dplsm o
mosica, paBHast X

£ - [10/I0BMHA PACCTOSHHS MEXKIY CMEKHBIMH CTEHKAMH COCEIHHX SIEMEHTOB PEIICTKH WU
MOTIEPEYHON CTEHKOM packoca U OMOPHBIM pedpoM;

f=(D-dyz

J1.2.3 Hecymyto cnocoOHOCTh CTEHKH Iosica B Y -00pa3HbIX y3nax (cM. pucyHok JI.1, r), a Takxke B

y371ax, ykasauubIx B J1.2.2, mpu £ b > 0,25 cnexyet mpoBepsTh 1O (hopmyIie

(W +17M (dy) fsine
3 =

JI.2.4 Hecymyro criocoOHOCTh OOKOBO# CTEHKH B TUIOCKOCTH y3Jla B MECTE HPUMBIKAHUS CKATOTO
3JIeMEHTa MpU d/D >085 CJIeyeT IPOBEPATH 1O (hopMyIie

-2
Az “ o <1
2 kR id
Fi¥ it h ’ (.H3)
¥ . DE, itz o
rac - KO:‘)(b(I)I/IHI/IeHT BIUSAHHUA TOHKOCTCHHOCTH I10s1Ca, AJI1 OTHOILICHUU 25 HpI/IHI/IMaeMLII/I

paBubiM 0,8, B ocTanbHbIX cinydasx - 1,0;

k. K03 HULIUEHT, TPUHUMAEMbIH paBHBIM

2 _ - 2
pu el L) - Ry FELD k=360 EfRy;
2 _ n—d = 2 _
HpHD<4(£IDE,j Ry fE<610 =09+67000 ) l?DR}fE;
B OCTQJIBHBIX CITydasx k=10.

JI.2.5 Hecymiyto cnocoOHOCTh 3J€MEHTa pelIeTKH BOJM3M NPUMBIKAHUS K TOSICY CIIEAyeT
IIPOBEPSATH:!

a) B y37aX, yka3aHHBIX B JI.2.2 HACTOAIIETO MPUIIOKEHUS, 110 GopMyIie

(N +0,5M 1dy)(14+0,018D/ sin er

Yo ¥d "i:Rl}ld‘ 'Ad (H4)

rae ¥ cleayeT onpenessaTh, kak B JI.2.4 HacToAIIero nNpuiiokeHus, HO C 3aMEHOMW XapaKTEPUCTUK

D . d t; R
1osica Ha XapaKTEPUCTUKU SIEMEHTa pemeTkn: 2 Ha Gonbuee n3 3HaveHnid € wm “? | fua "4y 7 Ha
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Ryg '

Jlist aemMenTa pemeTKyd HEKBaJpaTHOTO CEYEHUs B JIEBYIO YacTh Gopmyinsl (J1.4) ciexyer BBOAUTH
Al+ddy)
aletdidy).

MHOXHUTCIIb

0) B y31ax, yka3zaHHbIX B JI.2.3 HacTosIIero npuiokenus, mo Gopmyse

z1
Yo ¥d 'E‘T‘Rydﬂd (.HS)

[N+ D,5M][1 +0,013+5d{ D~ 01dy £)0 {¢]sin
dp,

BBIPQXEHHS B KPYTJIBIX CKOOKax (popmyisl (JI.5) He nomkHo ObITh Menee 0.
JIJIst 57IEMEHTOB PEUISTKH HEKBAIPATHOTO CEUCHUS B JICBYIO 4acTh Gpopmyisl (JI.5) cnemxyeT BBOIUTH
(1+dldy)f2

MHOXUTCIIb

JI.2.6 [IpoyHOCTh CBapHBIX IIBOB, HPUKPEIUISIOUIMX 3JEMEHTHl PEIIEeTKH K IMOsCY, CIEIyeT
IIPOBEPATH:

a) B y37ax, yka3zaHHbIX B JI.2.2 HacTosIIero npuioxeHus, no popmyne

21

a7+ DM | (LO6+0,014D  t]sin o
Bk v, Ry (2dy fsin o +d)

2 , (JL.6)

ks R
rIe 'Sf o T clenyeT MpUHUMATh COTIIAaCHO TpeOoBaHUsAM pasnena 14;
0) B y31ax, yka3zaHHbIX B JI.2.3 HacTOSIIEro MpuiIokKeHus, o Gopmyie

N <1

. D,ﬁM][l +0,013+5d/ D ~0,1dy /)0 /t]sin

i
B) CBapHbIE IIBBI, BHINOJHEHHBIE NPH HAIMYMU yCTaHOBOYHOTO 3a3opa, pasnoro (0,5-0,7)°4, ¢
MIOJIHBIM TIPOIIJIaBJICHUEM CTEHKU PO CleAyeT pacCUUThIBATh KaK CTHIKOBBIE.

JI.3 ®epmbl U3 Kpyriasix TpyO

JI.3.1 V3um1 pepm u3 kpyriibix Tpyo (pucyHok JI.2) cinemyeT mpoBepsTh corjacHo TpeboBanusm JI. 1
HACTOSIIETO MPUTOKEHUSI.
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g:-]:

1]
ﬁl;

a - K-o0OpasHslii; 6 - X-00pa3Hblii; B - ONMIOPHBIN

Pucynok J1.2 - Y3nb1 GpepMm u3 Kpyribix Tpyo

JI.3.2 B cnyyae mpuMbIKaHus K mosicy * aneMeHTOB perietku (cM. pucyHok JI.2, a, 0), a Taxxke
OJIHOTO 2JIEMEHTA B OMOPHBIX y3J1ax (CM. pucyHok JI.2, B) HECyIIyl criocOOHOCTh CTEHKH Tosica CIeAyeT
MIPOBEPSATH AJISl KaXKI0T0 IPUMBIKAIOIIEro dJIeMeHTa 1Mo ¢hopMyiam:

n
Zgy'."-"fi}"'rz' st oty [y I(TQ'TU'S:' £1 21
= R (18)

|Nj-|sin o I ;28) < 1, (019)

rjae f - HoMep NPUMBIKAIOLIETO 3JIEMEHTA;

S HOMCp paCcCMaTpuBacMoOro MpUMBIKAIOMICTO 3JICEMCHTA,

Ny N
', 70 - ycunMme B NPUMBIKAIONIEM 3JIEMEHTE, MpUHHMaeMmoe C¢ y4deroMm 3Haka ('muioc" mpu
" n
pacTshkeHuH, "MUHYC" TIPU CHKATHH);

Fi K03 HULIUEHT, TPU 2= ornpezensieMblii o popmyie
_ Y, L7 ;
A B -
Yo Nj-f%i.- S04
mpu P TS BT

3nech L KOA(Q(GUIMEHT BIAMSHUS 3HAKA YCHWIIMA B PACCMAaTPUBAEMOM MPUMBIKAIOIIEM 3JIEMEHTE,
npuHuMaeMblid paBHbIM 0,8 1ipu pacTskeHuu U 1,0 - B OCTaNIbHBIX Clydasix;
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¥ . mmnHa y4acTKa TPHUMBIKAHUS PacCMAaTPUBAEMOTrO 3JeMEHTa (i TpyOuYaThIX JIIEMEHTOB
E%J,-—dvi.-fsmu:}:-

7,

Ty KO3(pPUIIMEHT BIWSHHUS JUIMHBI TPUMBIKAHUS  PACCMaTPUBAEMOTO
HEIWJIMHIPUYECKUX TPUMBIKAHUHN OIpeesieMbli IO opmyIie
Yy = 1+—f‘? 5
&
4 202D~ b;)

9JICMCHTa, JAJIA

JUIS IWJIMHAPHYECKHUX ITPUMBIKaHUH (TPYO) T§ g,

b : b o=d. bo=d.
'unm V- mIMpUHA MPUMBIKAIOMIETO 3JeMeHTa (71 TpyOyaToro aIeMeHTa ! Ywim Y J);
& - XapaKTepUCTHKA HECyLIeH CIIOCOGHOCTH M0sica, OnpeensieMast o popMyIie
2
= +
S =131+ 0,028 "R, ¥, : (J1.10)

3J1€Ch a=107¢ . TOHKOCTCHHOCTbH IT10s5Ca,

Yoy, KOA(DPUIIMEHT BIUSHUS TIPOJIOTHHOM CUJIBI B TOSICE, ONPEICIISIEMBIN MPU CXKATHH B TOSCE TI0
bopmyne

yry =1-05(F; fﬂRJ,}E’

B OCTATBHBIX ciIydasx =&  1;

3J1€Ch - IpoaoJjibHasA Cujia B IOSACE CO CTOPOHBI PACTAHYTOI'O 3JICMCHTA PCIICTKHU,

TU - KOE)(b(i)I/II_[I/IeHT BJIMAHUA TOAKPCIUICHUA CTCHKH I104Ca B Y3JIC MONCPCYHLBIMU pe6paMI/1,

aadparMamMu M T.I., IPUHUMAaeMbId paBHbIM 1,25 mpu pacmojioKeHMH MOJIKpeIvIsionero pedpa B
npeJenax yJyacTka pacCMaTpUBaeMOro MPUMBIKAHUS U | - B OCTaJIbHBIX CITydasix;

E..
¥ - k03P PUIHEHT BAUSHUS PACTIONOKESHHS KKIOTO U3 CMEKHBIX MPUMBIKAIONINX 3JIEMEHTOB IO
OTHOIICHHUIO K paccMaTpuBaeMomy (~ -My), onpenemnsiemsrit mo tadmume JI.1;

npnj=~’; T

wyarcsin 8

ﬁ]’

£
npu ! ~ 0,7 nomyckaercs IpUHUMATh ¥

1,058, ("3!' cM. Tabmuy J1.1),

pu by >0,7
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w; = 1,058, (1+ 01565

Bg = by D

b
Wl mMpuUHa OXBaTa IMOsACAa MPUMBIKAIOIIUM 3JE€MEHTOM MEXy KpOMKaMu CBapHOro ImiBa (Ipu

. < .= . . = —— .
4, ~ 0,7 momyckaeTcsi IpUHUMATD Fwi =5y , TIpH g :}0,7 by =8~ tg ).

JI.3.3 Hecymiyro cocCOOHOCTh CTEHKH TPYOYaThIX AJIEMEHTOB PEHICTKU BOJIW3M MPHUMBIKAHUS K
MOSICY CJIEeIIyeT MPOBEPSTH 1O PopMyIie

Ni+zd)
Yo ¥d Yed ‘R_}ldﬂd (.Hl 1)

rae & - kospduuuent, npunumaeMsiii paBHbM: 0,008 - s packocoB B K-00pa3HbIX y3max, mpu

pacueTe MPUMBIKAHMH KOTOPBIX 3HAa4YCHHE KOIPPHUIIMCHTA ¢ , ompeaensiemoro 1o Tabmuie JI.1,
cocrapisieT meHee 0,85; 0,015 - B ocTanpHBIX clydasix;

Yod KOX(P(UIMEHT yCIOBHHM pabOThl, NpHHUMaeMblii paBHbIM: 0,85 - g  3IEMEHTOB,
MEPECEKAIOIINXCS B Y3JI€ C ABYMS APYTHUMH 3JIEMEHTAMH, UMEIOITUMU Pa3HbIC 3HAKH YCUIIHI;

1 - B oCTaJIbHBIX CiIyYasX.

Tab6muma J1.1
Pacnonoxenne ocu cmexnoro | Tum y3na Sy 55
MIPUMBIKAOIIETO 3JIEMEHTA
OTHOCUTEIBHO OCH
paccMaTpuBaeMoro
C Toit ke CTOpPOHBI TIosica K - : L35, (1+0,028)
1+ 0,045
C [pOTHBOMOJIOKHONH CTOPOHBI e Oi 5 <0 5 75y Gy (1+0,02)
nosica Cos =
20 J|11+548; +5.68;
2 0 0

O6o03nauenus, npunateie B Tabnuue JI.1 (eM. pucynok JI1.2):

£¥ - Haumenbee pacCcTosiHME BJOJb OCH I0SCA MEXKIY CBapHBIMH IIBaMH, HPHUKPEIUIAIOMUMHU K 110
paccMaTpUBaEMbIii B CMEXKHBIHM 3JIEMEHTHI pEIIeTKH (TIPOO0IbHBIN MPOCBET):

237



= | —tey |ctgo, totge ) - — +
& [2 y]': gey *etgey) 2| smooy  osn ooy

Ii_."'..
¥ - paccTostHHE BIIOJIb MTOSICA MEXKAY OOPTaAMH PaCCMATPUBAEMOTO U CMEKHOTO MPUMBIKAIOIIUX 3JIEMEHTOB:
D D3
Sy = [E M=y + 2 ciooy + E 1 _I'Sw,r' + gjf Etgﬂf,r’

=B D
'81 ! - OTHOIICHUEC INHUPUHBI IPUMBIKaHHUA CMEXHOI'O 3JIEMCHTA K INaMETPY I10sACa (I[J'IH T];)Y6‘IaTBIX DJICMCH
8, =d; 1Dy

&y

HpI/IMe‘laHI/Ie - 3HayeHuA CJICAYCT IPUHUMATh PaBHBIMU:

mpn 85 <0 5 Tog;

_ 1 _ 4
upn 0% &5 <D Gy =1-04(-g; 1 D)*,

npu ¥ 2D Gy "1

JI.3.4 [Ipn moaxkpemyieHuu CTEHKH Mosica B y3jie (B MecTax NpPHUMBIKaHUS pPaccMaTpUBaeMOIO
o o o Lok
MIPUMBIKAOIIEr0 3J€MEHTa) MpUJIeraioied U NMpUBApeHHON K IMOSCY HAKJIAJKON TOJIIMHON 2 BMECTO
R}, R_}Ic:
B ¢popmyie (JI.10) caenyer npuHUMATh pacdeTHOE COMPOTHBIIEHUE MaTepuaa HaKJIaaKu , BMECTO

£ o £
£ IMPUBCACHHYIO TOJIIUHY gf , IPUHUMACMYIO PaBHOU: IJId PACTAHYTBIX INPUMBIKAIOMIUX 3JIEMCHTOB @)

fpg T 0,25

HO He Gomee 1,5%; st cKaThIX - , Tme M - Gonplas, a fwin - vempmmas w3 TONIHH ‘u

fa

JI.3.5 [IpouHOCTH CBapHBIX IIBOB B CIy4ae Pe3KU TPyO CO CKOCOM KPOMKH JIOMYCKAETCsl MPOBEPATH
no opmyne

LOSH c

— =1
ﬂdﬁwy

, (L12)

R
rie ~ "'- pacueTHOe CONPOTHUBIEHHE CBAPHOTO CTHIKOBOTO COEAMHEHUS, NPUHMMaeMoe IO
yKa3zaHusM 6.4 HaCTOSIIIUX HOPM.
JI.4 ®epmel 13 1ByTaBpOB

JI.4.1 Y3nb1 ¢epM M3 IBYTaBPOB C MapalieIbHBIMU TpaHsMU TONOK (pucyHok JI.3) ciemyer
IIPOBEPATH COrNIacHO TpeOoBaHUAM JI.1 HaCTOAIIEro NPUIOKEHNUS, & TAKKE YUUTHIBATh:
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HCCYIIYIO CIIOCOOHOCTH y4dacCTKa CTCHKHU I10ACa, COOTBECTCTBYIOUICTO C)KATOMY 3JICMCHTY PCIHICTKU,

HECYIIYIO CIIOCOOHOCTD MTONEPEYHOI0 CEUEHNUS 110sICa Ha C/IBUT.

a - K-00pa3Hblii npu TpeyroiapHOil penieTke; O - TO ke, IPU PACKOCHOH pelIeTKe; B - ONOPHBIN

Pucynok JI.3 - Y3nbl ¢pepM u3 1ByTaBpoB

J.4.2 B cnyyae OJHOCTOPOHHErOo NpPHUMBIKAHHS K JIBYTaBpOBOMY IIOSICY JBYX WM Oolee
JIBYTaBPOBBIX AJIEMEHTOB PEUIETKH C YCHIIMSIMH Pa3HbIX 3HAKOB (M. pucyHok JI.3, a, 6), a Takke OJHOTO

L
3JIEMEHTa B OMOPHBIX y31ax (cM. prucyHok JI.3, B) mpu £ = 15 MM HecymIyio CrocoOHOCTb MOJKH Hosica
CIIEYET MPOBEPSTH IJIsl KAXKIOTO MPUMBIKAIOIIET0 dJIEMEHTA 110 (opMyIie

St
sin o i o

2
MY VrerpRuts | 24 D% 2.2o
N+d_];[ ¢ f;f 2 /2 + Ry (A —tad)| <1
il

(L13)

rae ' 2- kodpdumment, onpenenseMslii mo ykazauusam J1.2.2.
JI.4.3 Hecymryto cnocoOHOCTh ydacTKa CTEHKH JBYTaBPOBOIO IOsica MOJ JAEUCTBHEM CXKAaTOTO
JIByTaBPOBOTO 3JIEMEHTA PELIETKU CIIEeyeT MPOBEPATH M0 hopmyiie

2
Wein  al(L5y, vpRydpty) <1 (J1.14)

i
rae ™ - TOJIIMHA CTEHKH Mosica.
J1.4.4. Hecymyto crmocoOHOCTh MOMEPEYHOTO CEYCHHS JBYTAaBPOBOTO TOsica MO/ BO3JEHCTBUEM
MOTIEPEYHOM CHIIBI B Y3JI€ CIIeAYEeT MPOBEPSTH MO hopMyie

iy, BslA-(2-x)De +ig, +2rke]y <1 (JL.15)

rae N MOTIepEeYHast CHJIa B y3Ji€, paBHAs MEHBIIIEMY U3 TTPOU3BEICHUIN Nen o

R
% - pac4eTHOE CONPOTHUBIICHUE CIBUTY CTaJIU TI05ICA;
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v= 10 J1+16g2 i(%?Y .

' - paguyc 3akpyriaeHus npoduis nosca.

JI.4.5 Hecyriyto crmocoOHOCTh JIBYTaBPOBOT'O 3JIEMEHTA PEINETKH BOJIHM3H NMPUMBIKAHUS K MOSCY
ClIeTyeT POBEPsTh MO (hopMyIie

N(1+003d /) (v v RpaAa) £ 1 (JL.16)

rae '@ - K03 PHUIIMEHT, TPUHUMAEMBIH 10 yKa3zaHHsIM J1.2.2 HACTOSIIEro MPHIOKEHHS.
JI.4.6 CeueHnus CBapHbIX LIBOB, IPUKPEIUISIOIINX 3JIEMEHTBI PELIETKHU K MOSACY, CIeyeT IPUHUMATh
COOTBETCTBEHHO IMPOYHOCTH YYACTKOB (II0JIOK, CTEHOK) JByTaBPOBOT'O JIEMEHTA PELIETKH.

[Ipunoxenne M
(pexomeHnmyemoe)

MeToauka noadopa MMHMMarnbHbIX CEY4EeHUN U3rnbaemMbix aNeMeHTOB
M.1 OO01me MoI0KEHUA

M.1.1 Meroauka rmo3BoJisieT yCTAHOBUTH pa3Mepbl MUHUMAJIBHBIX IO TUIOMAAN CEYCHHU I IIIApHUPHO
OmepThIX 0anok, HArpy)KEHHBIX B IUIOCKOCTH CTEHKH M HWMEIONUX CBapHOE JBYTaBPOBOE
JBOSIKOCUMMETPUYHOE CEYCHHE C YCTOWYMBOM, THOKOW win mepopupoBaHHOM CTEHKOH, a Takke

By e
onpeneauTs Hauoosee 3 (HEKTUBHOE COMPOTUBIICHUE CTAMH ~ ++% |

M.1.2 YcroitunBocTh 0alloK cieAyeT oOecreynBaTh BBINIOJHEHWEM TpeboBanuii 8.4.4-8.4.6
HACTOSIIUX HOPM.

M.1.3 JIns monbopa MUHUMAIBHOTO CEYEHHUs Oallkl pacueTHBIMHM pa3MepaMu U IapaMeTpaMu
SIBJISIFOTCSL:

! nponer;

M. pacUYeTHBIN U3THOAIOIINIA MOMEHT;

% - mapameTp, onpeeNAIoIui NpeeIbHbII MPorud (f w =iin ) u npuHUMaeMbIil cornmacao CHull
2.01.07;

¥ . mapamerp, paBHbIi 9,6 - TpH paBHOMEPHO pacIpeielNeHHON Harpyske, 12 - mpu

COCPEIOTOYEHHOW Harpy3Ke B cepeinHe mpoJieTa, 10 - B OCTalbHBIX CIIydasx;

s KOO(QQHUIMEHT HaNEKHOCTH 110 HArpy3ke, ONpeIeNsieMblii KaK OTHOLICHHE pacueTHOTO
3HA4YCHUs HIKBUBAIECHTHOH (10 3HAYECHUIO M3rHOAIOIIEro MOMEHTA) Harpy3Ku K HOPMAaTUBHOMY;,

B=3IMI(By,) . w=1iB. 0=nlpys)

- BCJIMYHHBI, UCIIOJIb3YCMbIC B paACYCTHBIX (bOpMy.HaX.

M.1.4 Ceuenue Oanku, TPHUHATOE C YYETOM JICHCTBYIOIIMX COPTAMEHTOB, TpeOOBaHUU U
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OTpPaHUYEHUH, IPEIBABISIEMBIX K TPOEKTY B KaXKJIOM KOHKPETHOM Cllydae, ClIelyeT IPOBEPITh COTIACHO
TpeOOBaHUSAM paszfena 8 HacTOSAIMX HOpPM (I OaJloK C YCTOMYMBOM CTEHKOW) WM TpeOOBaHUA
HACTOSIIETO MPUIIOKEHUS (sl 00K ¢ THOKOW CTCHKOM).

M.2 Basku U3 0JHOPOJHOr0O MaTepHaia C yCTOMUMBON CTEHKON

. &
M.2.1 Pa3mepsl ceueHuii (CM. pUCYHOK 5 HACTOSAIIUX HOPM, TJie o 0003Ha4YCHO KaK g ,a - Kak

&
&) 1ByTaBpOBBIX GanoK 1-ro Kilacca ciemyeT onpeaesaTh no GopMymnam:

by = 03678 . iy =5,5zwwﬁ; £ <1666, by = 0,302, (M.1)

e ¥ = fEfRJ, .

R
D¢ (peKTUBHOE 3HAUCHHE PACUETHOTO CONPOTHBICHMS cramd ~ #+4 ciuemyer ompenensats Io
dbopmyite

E 1

R, g =
».af
v eyt (M.2)

M.2.2 Pa3mMepbl ceueHHil ABYTaBPOBBIX OaJOK 2-TO Kiacca IpH 1¢E%5 ClelyeT OIpeneisaTh 110
bopmynam:

tw =126 13w 32, By =Pty iy | tr = 071y ey e | Bp = 1420, [0 Fhy,

(M.3)
e @1 7 1 +1/32° +08(r/ B —1,*32};
o =0,25(3w; ~2)
ITapameTtp B CIIeTyeT OMPeeNaTh Mo Gpopmyre
£=0,29/ f0,0833 - (ey, - Dl +0,167) | 001

rae “1% - kos(duument, onpeaenseMslii o Gopmynam (77) HACTOAIIMX HOPM M M3MEHSIOLIMACS B
£
npenenax 1 Cepp & “x.

Jnst 6anok kopoOuaToro cedeHus: Kod(pPpuinueHTs “liy lr g ¢dopmyne (M.4) ciegyer yMHOXKaThb
Ha 0,5.

B dbopmynax (M.3) 3HaueHue Py CIIelyeT OMpeeNsiTh B 3aBUCUMOCTH OT Fmo Tabnune M.1, a

3HAYEHUE }\“f - mo 8.5.8 Hactosmmx HopMm. B Ttabmuie M.1 u B dpopmynax (M.3) cpenHee kKacaTelrbHOE

AT T =g A,
psKeHue 7 cieqyeT NIPUHUMATh PaBHBIM .

Tabmauua M.1
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TIR, [IpenenbHbie 3HaYCHUS jﬂ”‘ pu G , paBHOM

1,0 1,5 2,0 25 3,0 35 4,0 4,5 25,0

0 5,50 4,00 3,42 3,00 2,72 2,52 2,37 2,27 2,20
0,5 4,50 3,70 3,13 2,75 2,51 2,35 2,26 2,20 2,20
0,6 4,25 3,52 2,98 2,64 2,42 2,28 2,20 2,20 2,20
0,7 4,00 3,34 2,84 2,53 2,34 2,20 2,20 2,20 2,20
0,8 3,75 3,04 2,62 2,37 2,26 2,20 2,20 2,20 2,20
0,9 3,50 2,73 2,39 2,20 2,20 2,20 2,20 2,20 2,20

3HaueHUS M n Q CJICAYCT ONIpCACIATL B OJHOM CCYCHHUU OanKu.

R
DbeKTHBHOE 3HAYCHHE PACYCTHOTO COMPOTHBICHMS cramd ~ ++4 ciegyer ompememste 1o
bopmyne

— 2
mﬁ]
wi
, (M.5)

e = (Lo ~0,8) Hwy 3fwp)

M.2.3 Ilpu HAMMYUU 30HBI YUCTOTO M3rHba pa3Mepbl ceueHui 6anok 2-ro kiacca u 3pQPexTuBHOE
3HAQYEHHE PACUYETHOTO COMPOTUBIEHUSA CTaIH cienyeT omnpeaenarb mo ¢opmymam (M.3) u (M.5)

COOTBETCTBEHHO IPH MOJCTAHOBKE B HUX 3HaueHus £~ 1,42.

M.2.4 Pa3mepbl cedeHHid JBYTaBPOBBIX Oallok 3-ro Kiacca (Tpwu Py T 2,2 Puf =O,3) clemyer
OTpeeATh 0 GOopMyIIaMm:

ty = 074581 3wy  hy =220,5 1y, | t; =192t,fay by = 0,525k, Jo; (M.6)

4
fne @2 = 1H0B(IR)Y,
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oy =0,25(30y - 2)

It
D¢(heKTUBHOE 3HAYCHHE PACYCTHOTO CONPOTHBICHUS cTamd ~ ++4 cleqyer Ompemensth 1o

bopmyne
2
0,775 [ 14
R = 3| L=
¢ (M.7)
e L (1,8&12 - U,B)f(mﬁ ||0-:'2:| )

R R
M.2.5 TIpu BHIGOpE CTalH pacyeTHOE CONPOTHBJIECHHE 2 cliefyeT NPHHHMATh OMH3KuM K = ¥+ |
BbIUUCIIeHHOMY 10 (opmynam (M.2), (M.5) u (M.7); npu 3TOM IOMKHO OBITH BBIMOJIHEHO YCIOBHE

Ry SRy ur .

M.2.6 Jlnst Ganok 2-ro M 3-ro KJIAcCOB IIPHM OIHOBPEMEHHOM jeiicTBuM B ceuenun M u e
dopmynax (M.3), (M.5)-(M.7) cienyer mpuHHMATH: B MEPBOM MpUOMmKeHUH 7 = 0; B TOCIETYIONUX

NPUOTIKECHUSX * QL)
M.3 BucranbHbie 6aJIKu ¢ yCTOMYMBOW CTEHKON

Pa3mepsl ceuennii OucTaabHBIX JBYTABPOBBIX OalloK 2-TO Kjlacca C YCTOMYMBOW CTEHKOM IpH

R.J‘f f RJ”’” - cJeyeT onpeaensaTh o GopMyiam:

tw = 126810y iy =t e . £ =ty Rzl by =y fag i) M)
wy = 2r —1+11(32) + 08(rf By, Y4 (1 -1/ 72)
re : W ;

oz = 0,25(3ws /r = 2).

v = JBT Ry |

B ¢popmynax (M.8) 3HaueHue Py clieyeT NpUHMMaTh 1o Tabnauue M.l B 3aBUCHMMOCTH OT
napamerpa ¥, onpenenseMoro mno gpopmyine

F=1+(1,3-020p ), — 1) (M.9)

rae “lr - K03 (HULIMEHT, OnpeeNsieMbIi o (hopMyIam:

ey =My W Ry ¥ed | o =6iln (M.10)

" Lo S0,
Y U3MEHSIOLUCA B ipeenax | :

By Cor
31ech Yt U - k09 (D pHUIHMEHTHI, oTIpeieNiieMble COTTIacHO 8.2.8 HACTOSAIIUX HOPM.
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Ry of
D¢ deKkTUBHOE 3HaUYCHUE PACUYETHOTO COMPOTHBJICHUS CTalu CTeHKH Oanku ~ MM& cremyer
OTpeaensTh o hopmyiie

3

0635
R = 2
el v,

— 2
1r-?'33“-.,1 }“uw ]
wi
: (M.11)

e 13 7 (Lewq fr— U,B)I(mﬁ;mg).

R iR
[Tpu BBIOOpE CTANIN AOIKHO OBITH BBITIOIHEHO yciaoBue ~ ¥ el

HpI/I OIHOBPECMCHHOM JEUCTBUM B CCUEHHU MI/I anez[yeT YUYUTHIBATD M.2.6 HaCTOAIICTO
IIPUIIOKCHUA.

M.4 Banku ¢ ruOKoOil CTEHKOU

M.4.1 Pa3pe3nble Oanku ¢ TMOKOW CTEHKOW CHMMETPUYHOTO JBYTaBPOBOT'O CEUEHUS, HECYIIHE
CTaTUYECKYI0 HArpy3Ky M HM3rubaeMble B IUIOCKOCTH CTEHKM, KAaK IPABUIIO, CIEAYyeT NPUMEHATh IMpU
Harpyske, SKBHBAJEHTHOH paBHOMEpPHO pacmpenaeneHHoi a0 50 kH/M, u MpoeKTHpoBaTh W3 CTalU C

2
mpeeoM TeKkydectu a0 345 H/mm

M.4.2 YcroitunBocTh 0Oanok ¢ TUOKOM CTEHKOH cienyeT oOecrednBaTh JUOO BBINOJIHEHUEM
TpeboBanuii 8.4.4, a HacTOALMX HOPM, JHOO 3aKPEIUIEHHEM CXKATOTo IOosica, MPU KOTOPOM YCIOBHas

Py = (et [RIE
H6KOCTD TIosica (EE’F S ) Y He nipeBbimaet 0,21 (rae bf - IIUPUHA CKATOTO TOSCA).

M.4.3 OTHoOIIEeHHE MIUPUHBI CBECA CXKATOTO TMOsica K €ro TOJIIUWHE CleAyeT MPUHUMATh He Oolee
0,35 B/ R,

Cr.'f = ﬂf f{ﬁw;ﬂw}

M.4.4 OTtHomICHUE IUIOIAJe CEYSHHUH I10sica U CTEHKHU HC OOJDKHO IIPCBBIIIATH

o O
MMpEACIIbHBIX 3HAYCHUU i , OMPECACIISICMBIX 10 (bopMyne

_10°
o g =—(134-412R, / E)
H

A (M.12)

M.4.5 Y4acTok CTeHKU Oalky Haj OMOpOW clelyeT YKPeIUIATh JBYCTOPOHHHUM OIOPHBIM pedpoM
KECTKOCTHU U PaCCUUTHIBATh COTJIACHO TpeOoBaHUsAM 8.5.17 HACTOSIINUX HOPM.

13, B R
Ha pacctossanm He MeHee MMPUHBI pedpa U He Ooiee e ¥ ot omopHoro pebpa ciemyer
yCTaHABIUBATh JIOTIOJHUTENHLHOE JBYCTOpPOHHEE pPEeOpO JKECTKOCTH pa3MepoM corjacHo M.4.9
HACTOSIIETO MPUIIOKEHHUS.

o)
M.4.6 MecTHOE HaIpsKEeHHE — [°¢ B cTeHKe Oanku, onpeneneHHoe 1o gopmyine (47), T0IKHO ObITh

R {
He Gosee 0,757 | IIpH 9TOM 3HaUCHHE 9 CIIeIyeT BBIYUCIATH 110 (opMyIIe (48) HACTOSIINX HOPM.
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M.4.7 Ilpu onpeneneHuu nporuda 6aqoK MOMEHT MHEPIHMH MONEPEYHOro cedeHus OpyTTo Oanku

o =12-0033%
ClIeJTyeT YMCHbBIIATh YMHOKCHHEM Ha KOAPDUITUCHT

@ =12-0033k, —ki!

W 151 6aJIoK ¢ pedpamu B IIpoJieTe u

Ha KO3PPUITUEHT - u1st 6anok 6e3 pedep B mpoleTe.

M.4.8 [IpouHOCTh  pa3pe3HbBIX OAJOK CHUMMETPUYHOTO JIBYyTaBPOBOTO CEUEHHUS, HECYIIHX
CTaTHYECKYI0 HAarpy3Ky, HM3rH0aeMblX B IUIOCKOCTH CTEHKH, YKPEIUICHHOM TOJBKO IOMEPEYHBIMU

. L h, &
pebpamu xKecTKOCTH (pUCyHOK M. 1), ¢ yCIIOBHOM THOKOCTHIO CTEHKH 6 ~ P £ 13 cnengyet npoBepATh MO
dbopmyiie

M ()" <1

, (M.13)
rac M n Q - 3BHAYCHHUIA MOMCHTA U nonepequﬁ CHUJIBI B paCCManI/IBaeMOM CCUCHHUHU 6am<1/1;
U npeacibHOC 3HAUCHNUC MOMCHTA, BBIYUCIIICMOC I10 (bopMyne
M, = Ry votyhal g (eyh) + (0851 3,01 =17 3,1, M14)
Qu - IpCaACIbHOC 3HAUCHUC HOHepe‘IHOﬁ CHJIBI, BBIYUCIACMOC I10 (bOpMYJ'Ie
2
Oy = Re¥elwhy[To f Ry + 33001 - 1 I RO+ 7] (M.15)
l | -1
. o3
= t =~

l

Pucynok M.1 - Cxema Ganku ¢ ruOKoi cTeHKOMH

B ¢popmynax (M.14) u (M.15) o6o3HaueHO:

i ]
Wp W - TONIMHA ¥ BBICOTA CTCHKM COOTBETCTBECHHO;

A
g Iomagb CCUYCHU I1osICa 63.]'[1(1/1,

-
et B _ KpuTHYecKOe HANpSKEHHE M OTHOLICHHE Pa3MEpPOB OTCEKA CTEHKH COOTBETCTBEHHO,
ONpeAesIEMbIE COTJIACHO &8.5.3 HACTOSIIUX HOPM;

f

- KO3 HUIUEHT, BBIYUCISIEMBIN 110 (hopMyJie
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F=01+3a. 62945 (M.16)

3necy = W i (g + @)yl L ERE

Wrin - MUHUMAaJIbHBIE MOMEHT COINPOTHBIICHHUSI (OTHOCHUTEIBHO COOCTBEHHOH OCH, MapayiebHON

nosicy OajKH) TaBPOBOTO CEYEHHS, COCTOSIIETO M3 CKATOTO Mosica OalKd M MPUMBKAIOUIETO K HEMY
L 0%, B IR,
y4acTKa CTEHKU BBICOTOM ;

@ - mar pe0dep KECTKOCTH.

M.4.9 Ilonepeunsle pedpa KECTKOCTH, CEUEHUS] KOTOPHIX NPUHSATHI HE MEHEE yKa3aHHbIX B 8.5.9

HACTOAIMX HOPM, CIEAYyeT pPacCUUThIBATh HA YCTOMYMBOCTh KaK CTEPIKHH, CXKaTbhle CHUJIOU N
orpeensieMoit o gpopmyine

N =33R vt b, Bull -7, f&}f{lwg}, (M.17)

A€ BCC 0003HaYEHH CJICAyCT IpUHUMATD 110 M.4.8 HACTOAIICTO IMPHUIIOKCHHA.

3nauehne & peKOMEHIyeTCs NPHHMMATH pPABHBIM HE MEHEE 3HAYCHHS COCPEIOTOYCHHOI
Harpy3KkH, paclojOXeHHOM Haa peOpoMm.

lop = Iy (1-6)

. k
PacyeTHy10 A/IMHY CTEPKHSA ClelyeT IPUHUMATh paBHOU , HO He MeHee 0,7 W,

CI/IMMCTpI/I‘{HOC ABYCTOPOHHEC pe6p0 PEKOMEHAYCTCA paCCUUTBIBATHL HA HEHTPAJIBHOC CKATUC,
OAHOCTOPOHHEEC - HA BHCHCHTPECHHOC CXKATHUEC C OKCOCHTPUCUTETOM, PaBHBIM PACCTOAHUIO OT OCH CTCHKHU
J0 LEHTPA TAKECTU paCYHCTHOT'O CCUCHUSA CTCPIKHA.

B PpaCUCTHOC CCUCHUC CTCPIKHSA CICAYCT BKIIHOYATh CCUCHUC pe6pa KCECTKOCTHU M ITOJOCBI CTCHKHU

£ [EIER
mpuHoi 0,65 Y ¢ kax0it cTOpOHBI pedpa.

M.4.10 Pazmepsl ceyeHnii JBYTaBPOBBIX OaJOK ¢ TMOKONM CTEHKON M pedpamu, yA0BIETBOPSIOLINE
ycaosuto (M.13), cnenyer onpenensits no Gopmynam:

ty = (0,19 +29R, fE}B; Fy =swiw:.«fyc; by =076k, [.fA, if = £y nf Py  (M19)

e M =123 - 2060R, .I'IE.

R
D dexTHBHOE 3HAUEHIE PACUETHOTO CONPOTHBIEHHs cramu Gamku -4 cienyer onpenensts 1o
bopmyne

1,068 1

o= ——
e Jer® (M.19)

[Tpu HEOOXOMMMOCTH C TEeNbI0 yaoBIeTBOpeHUs ycious (M.13) ciemyer yBemW4YMBaTh YHCIIO
pedep KEeCTKOCTH MK TOJIIHUHY CTEHKH B OTCEKaX OalIku, pacoOI0KEHHBIX Y OTOp.

&y
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R LR
[Tpu BBIOOpE CTANU CIEAYET BHITIOIHITH YCIOBHE ~ yaf
M.S banku ¢ neppopupoBaHHON CTEHKOM

M.5.1 banku ¢ niephopupOBaHHONM CTEHKOW CJEAyeT MPOCKTUPOBATh M3 IPOKATHBIX JIBYTaBPOB

2
(2 120), kak npaBmio, U3 cramu ¢ mpexgenoM Tekydectu 10 440 H/mm ~ . CTeneHb pa3BUTHS IPOKATHOTO
npodusiss (OTHOIICHHE BBICOTHI PA3BUTON OalKu K BBICOTE MCXOJIHOTO JBYTaBpa) PEKOMEHIYETCS
npuEEMaThL =1,5.

CBapHBIe COCIMHCHUA CTCHOK CJICAYET BBIIIOJIHATE CTHIKOBBIM IIIBOM C ITOJIHBIM ITPOBAPOM.

4 s § 1-1
i
i yl
|
I x, X,
. - =
)| W w
L = =
-1 X — 1=
b O
| x4 X
1 [

-4 Y

Pucynok M.2 - Cxema y4yacTka 6anku ¢ nephopupoBaHHON CTEHKON

M.5.2 Pacuer Ha mpouHOCTh 0ajok, M3rHOaEMbIX B IUIOCKOCTH CTEHKH (pHCyHOK M.2), crmemyer
BBITIOJIHATH IO (pOopMysiam:

JUTSE TOYEK, HAXO/AIINXCA B yI7IaxX BHIPE3aHHBIX OTBEpCTHiA Ha paccrosann 0,54 orocn X ~%

M Gl

—+

L2z
W, AW L

: (M.20)

AJId TOYCK, HAXOAAIUXCA HAA YITIaMH BbIPE3aHHBIX OTBCpCTI/Iﬁ Ha pacCTOAHUHA 0,5 A oTocH + & )

£+ﬂi -':',-c
Wy A 7 (M.21)
Q.SS <R ¥,
fﬂ;ﬂq}r T
, (M.22)

rne M - usrubaromuii MOMEHT B ceueHHH OaJku;

Q - IIoMnepeyUHasd Crujia B CCUHCHUU 6aJ'IKI/I,

s s -0 5a

+
- T0 %e, Ha paccrosHuH (© ) OT OIOpHI (CM. pUCYHOK M.2);
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W .
* - COOCTBEHHBI MOMEHT COTPOTHBIICHHS Pa3BUTOTO JBYTaBPa B CEUYCHHH OAKH C OTBEPCTHEM
(cedyeHne HETTO) OTHOCUTEIBHO Oocu + ~ & ;

Winax  Wnin . .
, - HauOOBIINKN 1 HAMMEHBIINI MOMEHTBI COMPOTUBIICHUS TABPOBOTO CEUCHHUSI.

M.5.3 Pacuer Ha yCTOMYMBOCTH OajOK CJEAYyeT BBIMOJHIATh COTJAacHO TpeboBaHusaMm 8.4.1
HACTOSIIUX HOPM; MIPU ITOM T'€OMETPHUECKUE XapaKTEPUCTUKHU OAJIOK CIIETYET BBIYUCISATE JJIsI CEUCHHSI C

OTBEPCTHEM. Y CTOMYMBOCTh OAJIOK CJIEAYET CUNTATh 00ECIICUYEHHOM, €CITM BBITIOJIHEHBI TpeOoBaHus 8.4.4
u 8.4.5 HACTOAIIUX HOPM.

B lE, >
M.5.4 B OHOpHBIX CEUEHMSX CTEHKy Oamku npu & ¥ 740 ciemyeT yKpelusTh peGpamu
KECTKOCTH W PACCUUTBIBATH COTJIACHO TpeOoBaHUsAM 8.5.17 HACTOSAIIMX HOPM; MPH 3TOM y OIOPHOTO

CEUEHUs CIeyeT MPUHUMATh © 2250 MM (cm. pucyHok M.2).

hop Iy 2 2.5 |EIR

M.5.5B ceueHusix OajJku IpU OTHOIICHUU Y unu mpu  HeBBIMONHEHHM
TpeGoBaHuil 8.2.2 cienyeT ycTaHaBiMBaTh pedpa >KECTKOCTHM B COOTBETCTBUU ¢ TpeOoBaHusAMHU 8.5.9
HAaCTOSIIUX HOPM.

CocpeloTOUeHHbIE TPY3bl CIIEAYET pacrojiaraTb TOJIbKO B CEUEHHUSAX Oalku, HE OCJIa0JIEHHBIX
OTBEPCTHUSIMHU.

BricoTa cTEHKH CXKaTOro TaBpOBOI'0 CCUCHUA MOJIKHA YHOBJICTBOPATH Tpe60BaHI/I$IM 7.3.2

HACTOALIUX HOPM, B hopMmyiie (29) KOTOporo cieayeT NpUuHUMaTh A= 1,4.

by 2
M.5.6 Tlpu onpenenenuu nporu6a Ganok ¢ oTHomenueMm ¢ 12 (rae i MpoJeT OaJK1) MOMEHT
MHEPILUH CeYeHUs OaJIKU ¢ OTBEPCTUEM CIIelyeT YMHOXKaTh Ha Koo duuuent 0,95.

OJEeKTPOHHBIN TEKCT JOKYMEHTa

noarotosieH 3A0 "Koaekc" u cBepeH mo:
ounmansHOE N3JaHNe

Munperunon Poccnn. - M.: OAO "LIIIT", 2011
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