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CBOJ NPABUN

CTA/IbHBIE KOHCTPYKLIW

Steel structures

AKTyasvsvpoBaHHas pefakuys
CHwuIM II-23-81*

[ata BBefeHus 2011-05-20

Mpeaucrosve

Llerm » npuHumMnbl cTaHgapTu3aumm B Poccuiickoin ®egepauym yctaHoBeHb! PefepasibHbIM
3aKOHOM OT 27 pekabps 2002 r. N 184-03 "O TexHMYeCcKOM perympoBaHuu’, a npaBwuia
pa3paboTku - NocTaHoBeHVeM MpaBuTenbcTBa Poccuiickoin degepauym ot 19 Hosbpsa 2008 r. N
858 "O nopsifke pa3paboTku 1 yTBEPXAEHWA CBOAOB Npaswu'.

CsepieHUs o cBOfe Npasu

1 NCNONHUTENWN: LULHANCK mm. B.A.KysepeHko - nHctutyt OAO "HWL, "CTtpoutenscteo”,
LIHNWMNCK um.MenbHukoBa 1 ap.

2 BHECEH TexH/yeckum KoMUTETOM Mo cTaHgaptusaumm TK 465 "CtpoutenscTso”

3 MOANOTOBJNIEH Kk ytBEepxaeHWo [enapTaMeHTOM apXvTeKTypbl, CTpouTeNbcTBa WU
rpafocTpouTesbHOM NOSMTUKKA

4 YTBEPXX/EH npvikazom MuHicTepcTBa pernoHasnbHoro passutus Poccuiickoin defepatym
(MuHpervoH Poccum) oT 27 aekabpsi N 791 v BBefeH B AeiicTeue ¢ 20 mast 2011 r.

5 BAPETMCTPMPOBAH ®epepasibHbiM areHTCTBOM MO TEXHWYECKOMY PErympoBaHuio 1
meTporsorum (PocctaHgapT). MepecmoTp CIM 16.13330.2010

WHhopmayusi 06 U3BMeHeHUsIX K HacmosiweMmy akmya/iusuposaHHOMY CBOOYy Mpasus
ny6nukyemcsi 8 €Xe200HO u30asaeMOM UHhOPMAaYUOHHOM ykasamesne “HayuoHaslbHbie
cmaHdapmbl', a meKkcm Uu3MeHeHull U [OofpasoK - B EXeMeCsiYHO u30asaemMbix
UHGhOpMaUUOHHbIX yKazamensix "HayuoHasbHble cmaHOapmebl”. B c/yyae nepecmompa
(3ameHbl) uniu ommMeHbl Hacmosiuwe2o csooa npasusi coomsemcmsyoujee ysedomsaeHue bydem
ony6/IUKOBaHO B EXeMeCcsIHHO u30aBaeMoM UHGhOPMayUOHHOM ykazamesne "HayuoHaslbHble
cmaHdapmbl”. Coomsemcmasyrowasi UHghopmayusi, ysedomM/aeHue U mekcmsl pasmewjaromces
makxe 8 UHgopMayuoHHOU cucmeme obwe20 Mo/b308aHUsi - Ha oguyuasbHoMm calime
paspabomuyuka (MuHpeauoH Poccuu) 8 cemu lumepHem

BeegfeHve

HacTosiupii cBof, MpaBwWn CoCTaB/IEH C Lieflbio MOBbILLEHVSI YPOBHS 6e3onacHocTun nofeli B
30aH/SIX U COOPYXEHUSIX W COXPaHHOCTM MaTepuasibHbIX LEEHHOCTE B COOTBETCTBUM C
depepanbHbiM  3akoHOM OT 30 pgekabpa 2009 r. N 384-d3 "TexHMYeCKuid pernaMeHT o
6e30MacHoCTU 3faHuii U COOPYXEHUIA", NOBbILEHUS YPOBHS rapMOHM3aLMM HOPMATMBHbIX
Tpe6oBaHWii C eBPONEViCKUMI 1 MEXAYHAPOAHBIMWA HOPMATUBHBIMY JOKYMEHTaMM, NPUMEHEHUS
€OVHbIX METOZI0B ONpeAeneHust IKCMlyaTalVoHHbIX XapakTepPUCTVK U METOA0B OLEHKM.

Aktyarmsauma CHuM II-23-81* BbinosHeHa crieytoLLyiM aBTOPCKUM KOSUIEKTUBOM: LieHTpasibHbll
Hay4HO-UCCef0BaTEbCKMIA MHCTUTYT CTPOUTENbHbIX KOHCTPYKUMA nM. B.A.KyvepeHko (LLHWWCK
M. B.A KyyepeHko) - nHctutyt OAO "HUNL, "CTpounTenscTBO" B COCTaBe CneLyvasMcToB: A-pa TEXH.
Hayk W.W.Bepsakos, M.0.0pecckuid, TM.M.EpemeeB, kaHaupaTtbl TexH. Hayk [.E.Benbckuid,
N.A.TwnbpeHropH, M.W.M'ykoea, B.H.PewetHukoB, HO.H.Cumakos, M.P.Ypuukuii, M.N.dapdens,
B.C.UeTmH, uHxeHepbl A.M.J1aBpos, J1.C.COWHMKOBA; 3NeKTPOCTa/IbCKUA NOSMTEXHUHECKMI
MHCTUTYT MUCUC (a-p TexH. Hayk, npod. B./.Moucees); LLHUWMCK vm.MenbHvkoBa: A-p TEXH.
Hayk, npod. un.-kopp. PAACH A.6.MaBfoB, 4-p TexH. Hayk B.M.Mopuukuii, KaHauaaTbl TEXH. HayK
B.B.EBgokumoB, E.M.Backo, wuHxeHepbl [.P.lWenanvHa, M.M.EdppemoB, B.A.MelituH,
B.M.BabyukuH; MICY (a-p TexH. Hayk A.P.TycHuH); CM6FACY (a-p TexH. Hayk I.M.Benbiii); KOdY
(kaHa. TexH. Hayk B.A.MyukvH), YenabuHckuii 3MK  (MHx.  A.B.Maiigamaxo); “VHCTUTYT
TennoanekTponpoekT" - OAO "VIHXeHepPHbI LeHTp EQC" (MHX. V. K.BULLHALIKWIA).

1 O6nacTb NpYMeHeHus

1.1 HacTosiuwe npaBwia criegyet cobmogatb Npy NPOEKTUPOBAHUM CTa/lbHbIX CTPOUTESbHbIX
KOHCTPYKUWIA 34aHWIA 1 COOPYKEHWUIA Pa3/IMYHOTO Ha3HauYeHUs, paboTaloLux Npy TemnepaTtype He
Bbiwe 100 °C n He HWke MuHYC 60 °C.



HopMmbl He pacnpocTpaHsloTCA Ha MPOEKTPOBAHME CTaslbHbIX KOHCTPYKUUA MOCTOB,
TPAHCMOPTHbIX TOHHE/EN M TPY6 NOA HACLIMAMMU.

1.2 Mpu NPOEKTVPOBaHUM KOHCTPYKLMA, HaXOAALWXCA B OCOObIX YC/OBUAX IKCrUlyaTaLymm
(Hanpumep, KOHCTPYKLMIA AOMEHHbIX MeYeli; MarncTpasibHbIX U TEXHOOTMYECKUX TPY60NPOBOAOB;
pe3epByapoB CreLmasibHOro HasHaueHus; KOHCTPYKLWA 34aHuiA, NoABepratoLLyXca cecMmyecknm
BO3AECTBMAM, VHTEHCUBHbIM BO3[EACTBMAM TemnepaTtypbl, pajuauu, arpeccuBHbIX Cpep;
KOHCTPYKLMIA TNAPOTEXHUYECKUX N ME/MOPATUBHbBIX COOPY)KEHMIA), KOHCTPYKLMIA YHUKaUTbHBIX 3AaHuI
1 COOPYXEHWHA, 3AaHWii aTOMHbIX 3MIEKTPOCTaHLMA, a Takke CreuvasibHbIX BUAOB KOHCTPYKLIMIA
(Hanpumep, npeaBapuTeslbHO HaMPSHKEHHbIX, MPOCTPAHCTBEHHBIX, BUCAUMX), CriedyeT cobmogaTb
[JononHuTeNbHble  TpeboBaHWs,  NpefycMOTPEHHble  COOTBETCTBYIOLYMKM  HOPMATUBHbIMU
[OKyMEHTamu, B KOTOPbIX OTPaKeHbl 0COBEHHOCTH PabOTbl ITUX KOHCTPYKLIIA.

2 HopmaTvBHbI€e CCbISIKN

MepeyeHb HOPMATMBHLIX AOKYMEHTOB 1 CTaH4APTOB, HA KOTOPbIE WMEKTCS CCbUKM B
HACTOSILLYX HOPMaX, MPUBEAEH B NPUIOXEeH A.

Mpuveuanve - Mpu nofb3oBaHM HacTosiym CI1 LenecoobpasHo MpoBepuTb felicTBue
CCbI/IOYHbIX CTAHAAPTOB U KNIACCUPUKATOPOB B MHPOPMALIMOHHOM CUCTeME OBLLEro Nosb30BaHNs -
Ha ogMuMasbHOM caiiTe HauMoHasbHbIX OpraHoB Poccuiickoil ®Pefepauym no cTaHaapTvsauuy B
CETW VIHTEPHET WM MO eXerofHo msgasaemomy MHOPMALIMOHHOMY ykasaTtesno "HauyoHasbHble
CTaHAapTbl", KOTOpbI/i Onyo/mMkoBaH MO COCTOSHMIO Ha 1 sHBaps Tekylwero roga, M Mo
COOTBETCTBYIOLLYM EXEMECAYHO U3aBaeMbiM MHPOPMALMOHHbIM yKa3aTesiiM, Oony6/mMKoBaHHbIM
B TeKyLeM rogy. EC/m cCbloUHbIf OKYMEHT 3aMeHEH (M3MEHEH), TO MPW N0JIb30BAHUN HACTOALLYIM
CI crepgyeT pyKoBOACTBOBATbCA 3aMEHEHHbIM (M3MEHEHHbIM) [OKYMEHTOM. EC/M CCbI/IOYHbIN
[OKYMEHT OTMeHeH 6e3 3aMeHbl, TO MOJIOXEeHMe, B KOTOPOM AaHa CCbl/ka Ha Hero, NpYMeHsieTcs B
4acTu, He 3aTparvBaoLLEei 3Ty CCbIsKY.

3 TepMuHbI 1 onpeaeneHns

TepMuHbI, UCnosib30BaHHble B HacTosweMm Crl, npumeHeHbl B cooTBeTcTBumM ¢ FTOCT 4.253*%,
I'OCT 2601, TOCT 28548.

* Ha TeppuTtopumn Poccuiickoii ®eaepaLmm oKyMeHT He felicTyeT. felictByeT FTOCT 23118-99.
- MpuymeyaHre usrotoBuUTens 6asbl AaHHbIX.

4 O6Lyie NosoXeHus

4.1 OcHOBHble TpeboBaHUsA K KOHCTPYKUMSM

4.1.1 Mpy NPOEKTUPOBAHWN CTaSTbHbIX CTPOUTETbHbIX KOHCTPYKLWIA CriefyeT:

MPUHAMATL KOHCTPYKTVBHbIE CXEMbl, OGECNeuMBatoLye MNPOYHOCTb, YCTOMUMBOCTL U
MPOCTPAHCTBEHHYI0 HEM3MEHSIEMOCTb 3AlaHUiA 1 COOPYXXEHUIA B LIENIOM U VX OTAE/bHbIX 3/IEMEHTOB
MpY TPAHCMOPTVPOBAHM, MOHTAXE W 3KCTUTyaTaumm;

cobmogatb Tpe6oBaHua CHuWM 2.03.11 B 4acTu 3awyTbl CTPOUTENbHBIX KOHCTPYKUWIA OT
KOppo3um 1 TpeboBaHua defepasbHOro 3akoHa oT 22 wona 2008 r. N 123-03 "TexHuyeckuii
perfiaMeHT 0 TpeboBaHMsAX MOXapHoi 6e30MacHOCTU". YBe/MueHne TOJLHbI NpokaTa M CTeHOK
TPY6 C UEMbi 3awpTbl OT KOPPO3UMM U MOBLIWEHWS MNpeAena OrHeCTOMKOCTU KOHCTPYKLWIA
[0MyCKaeTCs TObKO NPY TEXHWUKO-3KOHOMUYECKOM 060CHOBaHWY;

NPYMEHATL paLMoHasbHble NPOWIM NpokaTa, AhPeKTUBHbIE CTaM U NPOrPECCHBHbIE THMbI
COEAVHEHWIA; 3NEMEHTbI KOHCTPYKLUA [AO/DKHBI METb MUHUMaUTbHbIE CEYEHUS, YA0BETBOPSAIOLME
TPe6oBaHWAM HACTOSILLYX HOPM C YYETOM COPTaMEHTOB Ha MPOKAT W TPYObI;

npeaycmMatpyBaTb TEXHOIOTMMHOCTL M HaVMEHbLIO TPYLOEMKOCTb W3rOTOBJIEHNS,
TPAHCNOPTUPOBAHMS 1 MOHTAXA KOHCTPYKLWIA;

YUUTbIBATL MPOM3BOACTBEHHLIE BO3MOXHOCT/ W MOLLHOCTL TEXHOJ/IONMYECKOT0 U KPaHOBOro
060pya0BaHNS NPEANPUSTII - U3TOTOBUTENIeH  KOHCTPYKLWI,

yuuTbiBaTb A0MNyCKaemMble OTK/IOHEHUA OT MPOEKTHbIX pasMepoB U FeOMeTpI/ILIECKOVI q)OprI
3/1EMEHTOB KOHCprKU,VIi/‘I NPW N3roTOBIEHUN N MOHTaXKE;

cobsofatb TpeboBaHUA rocyAapCTBEHHbIX CTaHAAPTOB U APYTVIX HOPMATVBHbIX JOKYMEHTOB Ha
KOHCTPYKLIMM COOTBETCTBYIOLLErO BWAA; MPU HEOGXOAUMOCTW BbIMOSHATL pacyeT TOYHOCTW
pa3MepoB KOHCTPYKLMIA 1 UX 35ieMeHTOB cornacHo FOCT 21780.

4.1.2 OTKpbITblE KOHCTPYKLYW, HE 3aMypoBaHHble B GETOHE WM B KVMPMUYHON Knagke v T.n.,
[O/KHbl  BblTb  AOCTYNMHbI A/11 HAGMOAEHNA, OLEHKN TEXHUYECKOTO COCTOSIHWS, BbIMOJIHEHVS
NPOPWIaKTUYECKMX 1 PEMOHTHbIX PaboT, He [AO/KHbI 3afepxvBaTb Briary W 3aTpyaHaTb
NpoBETPUBaHVe. 3aMKHYTbIe MPOWIM LO/IKHBI GbITb T@PMETU3VPOBAHBI.

4.1.3 Pabouvie YepTexm CTaslbHblX KOHCTPYKLMIA 1O/DKHbI COOTBETCTBOBATL TPEGOBAHUAM MO
m3rotoBnieHno (FTOCT 23118) 1 MOHTaxKy KOHCTPYKLMiA (CHUMM 3.03.01).

B pabounx yepTexax KOHCTpYKUmiA (Mapok KM 1 KM) 1 B AOKyMEHTaLMM HA 3aKa3 MaTeprasioB
crieayeT yKasblBaTb:



Mapku cta/m U AONOJSIHUTE/IbHbIE TpeﬁOBaHMH K HUM, NpeayCMOTPEHHbIe rocygapCTBeHHbIMU

CTaHgapTaMy Wim TeXHUM4eCKMMIN yCrioBUAMIN N HACTOA LMK HOpMaMk;
crnoco6 BbINOSHEHUS CBapHbIX COE,D,VIHeHI/IVI, BUA N PEXMM CBapKW; TUMbl, Mapkuy, gnameTpbl
3/1IEKTPOA0B U MaTepuasioB AsA aBTOMAaTV4ECKON 1 MeXaHVI3VIpoBaHHOI7I CBapkKu, nosioxxeHue wea

npu cBapke, TUn NoaKNaakn ona CTbiKOBbIX LLBOB;

K/1iacChbl MPOYHOCTM 1 TOYHOCTU GOJTTOB;
Cnoco6 NoAroToBKM KOHTAKTHBIX NOBEPXHOCTE 415 (DPUKLIMOHHBIX COANHEHUIA;
pacnosioxeHve 1 pasMmepbl CBapHbIX, 60TOBbLIX Y (PPUKLIMOHHBLIX COEAVHEHWIA C yKasaH1em

MOHT&XHbIX  YC/IOBUSIX U, MPU  HEOBXOAUMOCTH,

BbIMNOJSIHEHMA UX B  3aBOACKUX WM
nocrieoBaTe/lbHOCTb Ha/I0XEHNUA LLBOB U YCTaHOBKMN 60s1T0B;

cnoco6bl M ob6bem KOHTPO/1A Ka4yecTBa,

TpeGoBaHMst K 3aLLyTe KOHCTPYKLA OT KOPPO3UK.

4.2 OcHOBHblEe pacyeTHble TpeboBaHMs
4.2.1 CTasbHble KOHCTPYKLMW 1 UX PacyeT [0/DKHbI Y0BETBOPATL TpebosaHusim FOCT 27751.

PacueT CTa/lbHbIX KOHCTPYKLMIA CrieAyeT BbINOSHATL C YYETOM Ha3HAUeHWs KOHCTPYKLMIA,
YCMOBUA VX W3rOTOBJ/IEHNS, TPAHCMOPTVPOBAHMSA, MOHTaXa W 3KCIU/lyaTauuy, a Takke CBOICTB

MartepuasioB.
B pacyeTHbIx cxemax [0/DKHbI ObITb YUYTEHbI ,D,ed]OpMaLlI/IOHHbIe XapakKTepucTukmn OnopHbIX

3aKpen/ieHniA, OCHOBaHWii 1 hyHAAMEHTOB.
4.2.2 Tpun pacyeTe KOHCTPYKUWIA 3HAYEHUS HArpy3oK W BO3AEWCTBUIA, a Takke npeperbHble

3HaYeHMs MporMboB W MepemeLLeHUn 3/IEMEHTOB KOHCTPYKUMIA criefyeT MpuHUMATb COr/iacHO
TpebosaHusam CIM20.13330*, CHuM 2.09.03 1 pa3genos 14 1 15 HACTOALLWX HOPM.

* [IOKyMEHT, YNOMsIHyTbIli 34eCb W fasiee Mo TeKCTy, BPEMEHHO He npuBoautcs. 3a
[JononHUTeNbHOV MHopMauyieii obpaTtutecb Mo ccbike. - lNpuvevanve w3rotoBuTens 6asbl

[OaHHbIX.
4.2.3 3a pacueTHylo TemnepaTtypy B paiioHe CTpouTenbCTBa CrieayeT NpuHUMaTh Temneparypy
Hapy)HOro BO3AyXa Hauborsiee X0oAHbIX CYTOK 0b6ecrnevyeHHoCTbH0 0,98, onpeseneHHyto corfacHo

CHwuIM 23-01.
PacueTHasi TexHosiornyeckasi TeMnepartypa ycTaHaB/MBAEeTCsl 3afjaHMeM Ha paspaboTky
oTpaxarb

CTPOUTE/bHOI YacTu NpoekTa.
1 OCHOBHble NPeArnochbisKM pacyeta [OsDkHbI

4.2.4 PacyeTHble CXembl
[elicTBUTE b HbIE YCNIOBUA PaboTbl CTaslbHbIX KOHCTPYKLIWIA.

PaccMaTpyBatoTCs CieaytoLpe pacyeTHbIe MOLE/M HECYLLYX KOHCTPYKLWM:
OTAEMbHbIE KOHCTPYKTUBHbIE 3/IEMEHTHI (HAMPUMEP, PacTsHYTbIe W CxXaTble CTEPXHW, Gaskw,

CTOKY 11 KOJIOHHbI CTI/IOLLHOTO CEYeHUst 1 ap.);
N/IOCKUE WM MPOCTPAHCTBEHHbIE CUCTEMbI, PACKPen/ieHHble (HECBOGOAHbIE - PUCYHOK 1, a);

cuUcTeMy CrieflyeT cunTaTb PacKpPensIieHHOM, ec/im KOHCTPYKUMS packperyieHst He MeHee Yem B 5

pas3 ymeHb LaeT ropusoHTaslbHble NnepemMeLlgHUA CUCTEMbI; pacyeT Taknx KOHCprKLlI/II7I MOXET 6bITb
BbINOJIHEH NyTEM pacyeTa OTAE/IbHbIX 3/IEMEHTOB C YYETOM UNX BSaI/IMO,D,eIZCTBVIﬂ mexay co6oiinc

OCHOBaHVeM;
M/IOCKVe WM NPOCTPAHCTBEHHBIE CUCTEMbI, HEPACKPEMN/IEHHbIE (CBOBOAHbIE - PUCYHOK 1, 6); Npu
pacueTe Takux KOHCTPYKLMIA, Hapsdy C NPOBEPKO OTAEMbHLIX 3/EMEHTOB, ClefyeT Y4uTbIBaTb

BO3MOXHOCTb JOCTWKEHUA NpenesibHOro COCTOAHNA CUCTEMbI B LLE/IOM;

JMCTOBbIE KOHCTPYKLMM (060I0UKN BPALLEHNS).




PurcyHok 1 - CxeMbl CUCTEM packpensieHHbIX (&) 1 He packpensieHHbIX OT nepeMeLLeHui (6)

4.2.5 MNpocTpaHCTBEHHbIEe CTaslbHble KOHCTPYKLWM CrieflyeT, kak NpaBwuio, paccunTbiBaTb Kak
eMHble CUCTEMbl C Y4YEeTOM (DaKTopoB, OMpefessiloLpX HamnpshkeHHoe u AedopMupoBaHHoe
COCTOSiHMEe, OCOGEHHOCTU B3aVMOZENCTBUS 3/EMEHTOB KOHCTPYKUMIA Mexay coboii u ¢
OCHOBa@HVEM, FeOMETPUHECKOI 1 PU3MHECKOI HESMHEHOCTW, CBOWICTB MaTepuasioB U rPYHTOB.

Jonyckaetcsl BbINOMHATL NPOBEPKY YCTOMUMBOCTU CTEPXHEBLIX KOHCTPYKLMIA (B TOM uumcrie
MPOCTPAHCTBEHHbIX) C UCMO/b30BAHMEM CePTUIMLIMPOBAHHBIX BbIUMC/MTESbHBIX KOMMIEKCOB Kak
UAea/M3VPOBaHHbLIX CUCTEM B MPEANOIoXKeHAN yNpyrx aechopmaLii cTam.

426 OueHKy OOLEl YCTOMUMBOCTM Kapkaca [AOnyckaeTcsi Mpou3BOAUTbL MO
HeedhOpMMPOBaHHON CXemMe A/11 KapKacoB PaMHOi (C XeCTKUMU y3/iamu purenieli ¢ KoMIOHHamu),
pamHO-CBA3eBOI (paMHbIlii Kapkac C BepTuKa/lbHbIMU AvadhparMamMm XeCcTKOCTA WM XECTKUMMN
BCTaBkaMu) W CBS3eBOI (6e3puresibHblil kapkac W C HEeXeCTKMMW y3amu purefieil ¢
KOSIOHHAaMK) CMUCTEM, KOTOpPble MMEIT B CBOEM COCTaBe NpPOAO0JbHblE W MOMnepeyHble pambl W
CBSI3U, YCTAHOB/IEHHbIE B COOTBETCTBUM C 13.4 HACTOSALLYX HOPM.

B pamHO-CBA3€BOIi WM B CBA3EBOI cUCTeMaX, KOrja y3/bl CBSI3eBOro Grioka He COBMaAaloT C
y3MlaMu Kapkaca, pacyer cfiefyeT BbIMO/HATL MO AeOPMUPOBAHHOW Cxeme (C  y4eTom
reoMeTpu4eCcKoli HefMHEHOCTY CUCTEMBI).

4.2.7 3nemeHTbl KOHCTPYKLWIA, paccMaTprBaemMble B HACTOSILLUX HOpMaX, NOAPasfenaoTcs Ha
TPU Kfacca B 3aBUCYMOCTU OT HanpshxeHHo-AedopmupoBaHHoro coctosHua (HAC) pacueTHoro
CeueHuA:

1-i knacc - HOC, npy KOTOPOM HAMNPSHKEHUSt NO BCeVi MOWAAN CEYEHNst HE MPEeBbILAoT

o[ LR
pacHeTHOro COMPOTUBIEHNS CTasM lol < By (ynpyroe cocTosiHie ceveHst);

o o <R =R
2-i knacc - HOC, npy KOTOPOM B OAHON 4acTu ceyeHus |°| L |°| >

(ynpyronnactuiyeckoe COCTOSIHUE CEYEHNS);

a B [Apyroii

o o a|= &
3-ii knacc - HAC, npy KOTOPOM MO BCEW NioLaan ceveHyst | | 7 (nnactTnyeckoe CocTosiHue
CEYEHMS, YCIOBHbIV NNACTUUECKWIA LLAPHMP).

4.2.8 BykBeHHble 0603HaYeHMS BE/IMUMH, UCMO/b30BaHHbIe B HACTOSLLYIX HOpMaX, NpvBeAeHbl B
NpwioXeHm b.

4.3 Y4yeT Ha3zHaueHus 1 ycrioBuiA paboTbl KOHCTPYKLWIA

4.3.1 B 3aBMCMMOCTV OT Ha3HaueHWsl, YC/OBUA PaboTbl U HAMMUMS CBAPHbIX COeAVHeHUi
KOHCTPYKLM CrieflyeT NoApasaensiTb Ha YeTbIpe rpymnbl COrIACHO MPUIOXEHIO B HACTOSILLYIX HOPM

4.3.2 Mpw pacyeTe KOHCTPYKLWI 1 COeANHEHWI CieyeT yuuTbiBaTh:

KO3(PINLMEHTbI HAZIEXXHOCTM M0 OTBETCTBEHHOCTM ', MPUHMMAaEMble COTIacHO TPeBGOBaHMAM
CHwuI 2.01.07;

KO3hPULMEHT HaZieXHOCTM ™ ~ 1.3 ANnA 351EMEHTOB KOHCTPYKLMI, paccuMTbiBaeMbix Ha
MPOYHOCTb C MCMO/b30BAHNEM PACUETHBLIX COMPOTYB/IEHI &y ;

KO3hPULMEHTbI YC/IOBUA PaBOTHI 3/IEMEHTOB KOHCTPYKLMA 1 coeauHermin Te, Yel T8
npuHMMaemble Mo Tabmmue 1; nyHkTy 7.1.2; Tabmmue 45 v pasgenam 14, 16, 17 n 18 HacToAWwmx
HOPM.

Tabmua 1
3neMeHTbI KOHCTPYKLIMIA KoadhdomumeHTb!
yYCrIoBUiA paGoThl ¢
1 BasKn CI/IOLLHOMO CEYEHUsI U CXaTble 3NEMEHTbI hepM nepekpbITuli 0,90

noA 3asamu TeaTpoB, K/y6OB, KWHOTEATpOB, Mog TpuGyHamu, nog
NOMELUEHVSIMU  MarasyHoB, KHUFOXpaHWwmL, WM apxvMBOB M T.N. npu
BPEMEHHO Harpyske, He NPEBLILLAIOLLEN BEC NepeKpbITUii

2 KosIoHHbI O6LLUECTBEHHBIX 3[aHuii MPU NOCTOSIHHOM Harpyske, paBHO He 0,95
MeHee 0,8 pacyeTHO, 1 onop BOJOHAMNOPHbIX balleH

3 KOJIOHHbI OAHO3TaXHbIX MPOM3BOACTBEHHLIX 3faHWii C MOCTOBbIMU 1,05
KpaHamu




4 CxaTble OCHOBHblE 3/IEMEHTbI (KPOME OMOPHbIX) PELLETKN COCTABHOMO 0,80
TaBPOBOrO CEYEHUs W3 ABYX YrOSIKOB B CBapHbIX hepMax MoKpbITUi 1
nepekpbITUA NPU pacyeTe Ha YCTOMUMBOCTb YKa3aHHbIX 3/IEMEHTOB C

TUBKOCTbIO ™ 7 60

5 PacTaHyTble 3M1eMeHTbl (3aTsKW, TATW, OTTSHKKM, MOABECKM) npu 0,90
pacyeTe Ha NPOYHOCTb MO HeoClabsIeHHOMY CEUYEHWO

6 DnemeHTbl KOHCTPYKLWMIA M3 CTasm ¢ NpeernioM Tekydectu ao 440 Hivm 1,10

2

, HECyllpe CTaTWYeckylo Harpysky, npu pacyere Ha MPOYHOCTb MO
CEUEHWIO,  OC/lab/feHHOMY — OTBepCTMAMM  And 60/ToB  (Kpome
HPUKLMOHHBIX COEANHEHNIA)

7 CxaTble 3/1eMeHTbl peLleTKM MPOCTPAHCTBEHHbIX —peLleTHaTbiX
KOHCTPYKLMIA U3 OAMHOYHBIX YTOIKOB, MPUKpEensieMble 0A4HOM NoSKOW (ans
HepaBHOMO/IOYHbIX YTOSKOB - 60/bLLEV NOJKOW):

a) HernocpeCTBEHHO K NOsicaM CBapHbLIMU LLBaMy M60 ABYMS Gosramu
1 6oiee, yCTaHOB/IEHHbIMU BLO/Tb YTO/IKa!

packocbl No pUcyHky 15, a u pacnopkum no pucyHky 15, 6, B, e 0,90
packocsl Mo pucyHky 15, B, 1, 4, € 0,80
6) HernocpeACTBEHHO K MosicaM OAHWM 6OJSTTOM WM Yepes hacoHKy 0,75

He3aBUCKMO OT Buaa coegmnHeHns

8 CxaTble 3MeMeHTbl M3 OAVHOYHbLIX YrOSIKOB, MPUKPENIAEMbIX OAHOW 0,75
NnosiKov (4N HepaBHOMOJIOYHBIX YFOSKOB - MEHbLUei MOsKol), 3a
VCK/IIOUYEHNEM 3/IEMEHTOB MM/IOCKUX (PepM M3 OAMHOYHBLIX YrOSIKOB W
3/IEMEHTOB, YKa3aHHbIX B MO3ULMM 7 HACTOALLEl Tab/mLpl, PacKoCcoB Mo
pucyHKy 15, 6, npuKpenseMblX HENOCPeACTBEHHO K nosicam CBapHbIMW
LwBamm /mbo AsyMsa 6osTamu 1 6osiee, yCTaHOB/IEHHbIMY BAO/Ib YroJSiKa,
MIOCKVX hepM 13 OAUHOYHBIX YTOJIKOB

2
9 OnopHble NMTbl U3 CTas C npedenioM Tekydectn o 390 Himm ™,
HecyLye CTaTUHECKYIO Harpysky, TO/LLMHOW, MM:

a) go 40 1,20

6)" 40 po 60 1,15

B)" 60 " 80 1,10
MpumeyaHus

1 Koacpcpuumentsl T <1 npy pacyeTe COBMECTHO YUNTbIBaTb HE CrieayerT.

2 MMpu pacyeTe Ha NPOYHOCTb MO CEYEHWNO, OCMAGNEHHOMY OTBEpPCTUAMM A/ 6OJITOB,
KOahMLMEHTbI YCIOBWIA paboThl, NpBefeHHbIe B nosuumax 6 u 1; 6 n 2; 6 n 3, cneayet
Y4MTbIBaTb COBMECTHO.

3 lMNpu pacyete OMOPHbIX MMT KO3PULMEHTbI, NPUBEAEHHbIE B NO3ULMAX 9 1 2, 9 un 3,
CrieflyeT yunTbiBaTb COBMECTHO.

4 Koah(prumeHTbl A1 3/IEMEHTOB, NPUBEAEHHbIX B NO3vUMAX 1 1 2, CrieflyeT yuuTbiBaTb
Takxe Mnpu pacyeTe VX CoeyHEHNIA,

5 B cry4asx, He OTOBOPEHHBIX B HacToALLEli Tabnmue, B hopMynax credyeT npuHuMaTs 1¢ ~
1.




OTHOLLEHME KPUTUYECKOW HarpyskM K pacyeTHOl A1 CTEPXHEBbIX KOHCTPYKLIMIA,
paccunTbiBaeMbIX Kak uaeanm3vpoBaHHble MNPOCTPaHCTBEHHbIE CUCTEMbI C WCMOJ/Ib30BaHNEM
CepTUULMPOBAaHHbIX BbIYNC/MTENbHBIX KOMMIEKCOB (corsiacHo 4.2.5, 4.2.6), AO/PKHO ObiTb He

MeHbLLE KO3MULIMEHTA HAAEKHOCTY MO YCTORUMBOCTM cCTeMbl 15 ~ 1,3,

4.3.3 pW NPOEKTVPOBAHMM KOHCTPYKLWIA, NOABEPratoLLYIXCS HEMOCPEACTBEHHOMY BO3AENCTBIIO
MOABWKHBIX, BUGPALMOHHBIX 1 APYTVX NMEPeMEHHbIX Harpy3oK, Bbi3biBalOWWX YCT/IOCTb MeTasvia,
crieflyeT NpUMEHsTb Takue KOHCTPYKTMBHblE PEeLLeHVsl, KOTOpble He Bbi3bIBAOT 3HAUMTENLHOM
KOHLEHTPALWM HAMPSKEHNS, U CIElyET BbINOHATL PACUET HA YCTasIOCTb.

4.3.4 TIpy NPOEKTUPOBAHWN KOHCTPYKLIMA, BO3BOAUMbBIX WM 3KCT/yaTVpyeMbIX B YC/OBUSIX
HU3KMX TEMMEPATYP, MPU KOTOPbIX MOBLILLAETCS BO3MOXHOCTb XPYMKOrO PaspylleHWsi, CriefyeT
Y4uTbIBaTL TPEGOBAHA K MATEPUaUTY, KOHCTPYMPOBAHMWIO U TEXHOJIOTVM U3TOTOBJIEHUS.

4.3.5 TMpy NPOEKTUPOBAHWUM CBapHbIX KOHCTPYKUMIA CneayeT CHWKaTb BpeAHOe BIWSHUE
ocTaTouHblX fedopMauuii N HanpskeHWid, B TOM UMC/ie CBApOuHblX, @ Takke KOHLeHTpaLum
HanpshxkeHWil, MpedycMaTprBas COOTBETCTBYIOLWE KOHCTPYKTUBHble pelleHuss (C  Hawbornee
paBHOMEPHbIM pacnpefeneHneM HanpsXeHuin B afieMeHTax u fetasnx, 6e3 BXOAALWX YI/oB,
peskux nepenajfioB CeYeHUs W APYrMX KOHLIEHTPATOPOB HaMpshKEHWA) W TexXHosiornyeckve
mMeponpuaTua (MOpsAok C60pkM 1 CBapKW, NMpeAsapuTesbHbli BbIrvb, MexaHnyeckyio 06paboTky
COOTBETCTBYIOLLYX 30H NyTEM CTPOXKW, (Dpe3epoBaHms, 3a4nCTKM abpasvBHbIM KPYroM 1 ap.).

5 Marepviasibl 419 KOHCTPYKLMUIA 1 COeayHEeHWIA

5.1 Mpn Has3HaYeHWM CTasmm A1 KOHCTPYKUMIA criedyeT yuuTblBaTb [Pynny KOHCTPYKLWNA,
pacueTHyio TeMnepatypy, TpeboBaHus Mo yAapHO BSA3KOCTW M XMMWUYECKOMY COCTaBY COT/lacHO
npwioxeHuo B.

5.2 [AnA KOHCTPYKUMIA crieflyeT Ucnosib30BaTth (DACOHHbIN (YrOskW, ABYTaBPbI, LBE/VIEPHI),
JMCTOBOW, LLMPOKOMOJSIOCHBIA YHMBEPCASbHbIA MPOKAT W THyTble NPOOWIM C  TeXHUYECKUMU
TpeboBaHusimMu no FOCT 27772, TOCT 14637, TOCT 535, FTOCT 19281, TOHKO/MCTOBOI NpokaT 13
yrnepoguctoli ctasm no FOCT 16523 1 13 cTasm MOBbILEHHON NpoYHOCTM - no FOCT 17066,
XONoAHOrHyThle npocowm no FOCT 11474, npodwm THyTble 3aMKHyTble KBafpaTHble W
npsimoyrosibHele no FOCT 30245, copToBoii npokaT (Kpyr, kBagpaT, nosoca) no NOCT 535 n FTOCT
19281, anekTpocBapHble Tpybbl no MOCT 10705 n FOCT 10706, ropsvenedopMypoOBaHHbIe
Tpy6bl Mo FOCT 8731.

[LonyckaeTca ucnosb3oBaTb Apyrvie maTepuasbl, UMelouye cepTudivkaT COOTBETCTBUS
YCTaHOB/IEHHOV (DOPMbI, MPU YCIOBWW BbIMNOSIHEHUA TPe6OBaHWIA NPUWIOXKEHNS| B HACTOALLMX HOPM K
MeXxaH14eCckuM CBOICTBaM U XMMUYECKOMY COCTaBY.

B 3aBMCUMOCTU OT OCOGEHHOCTEN KOHCTPYKLIMIA U Y3/10B PEeKOMEeHAyeTca npu 3akase cTam
yuuTblBaTh Kfaccumkaumio SMCTOBOrO npokata B 3aBMCMMOCTM OT 3HAYeHUs! OTHOCWUTESIbHOTO
cyxeHusi no FOCT 28870.

[ins obecneyeHyst npesena OrHecTokocTu (45 MUH) 411 BCEX TPy, COr/lacHO NPWIOXEHWO B,
OTKPbITbIX KOHCTPYKUMIA (CM. 4.1.3) He3aBMCUMO OT pPacyeTHON TemnepaTtypbl CreayeT HasHavatb
npokat u3 ctas 06MB® no TY 14-1-5399*, MetoLLEl pacyeTHbIE XapakTepUCTUKn cTasm C345-4
no FOCT 27772, ww npokart 13 Apyrux cTasiei, obecneuvBaroLLyx npesen OrHecToikocTn 45 MuH.

* TY, ynoMsiHyTble 34eCb W fasiee Mo TEKCTY, SB/ATCS aBTOPCKOW paspaboTkoi. 3a
[ONOSHWTENBHON MHbopMaumeid obpaTtutecb MO ccbike. - lMpumevaHve wusrotoButens 6asbl
[JaHHbIX.

5.3 [1n9 OT/MBOK (OMOPHbIX YacTeit 1 T.M.) creayeT NPUMeHsITb cTaslb Mapok 15/1, 25/1, 35/1 n
45]1, yposnetsopstolwyo TpeboBanmam FOCT 977 pgna rpynn: Il (OT/MBKM OTBETCTBEHHOrO
HasHaueHus 4S9 [eTaneil, paccuuTbiBaeMblX Ha MPOYHOCTb, PaboTalLMX MPU CTATUYECKUX W
nepemMeHHbIX Harpyskax) wm Il (OT/mBKM 0OCO60 OTBETCTBEHHOIrO HasHaueHus 419 deTasiei,
paccunTbiBaeMbIX Ha MPOYHOCTb, paboTaloupx Mnpu AvHamuyeckux Harpyskax). PacueTHble
COMPOTVB/IEHNS OT/MBOK U3 CEPOTO YyryHa criefyeT npuHMMaTh no tabmmue B.9.

Ana otrwsok rpynn Il u Il MOTYT NPUMEHATLCA HU3KOJIETVPOBaHHbIE CTasIM MO COr/lacoBaHUio C
opraHvisaLmeit - coctaBuTesieM HopM.

5.4 [na cBapku CTaslbHbIX KOHCTPYKLMIA CriedyeT NPUMEHSITh: 3M1EKTPOAbI 419 PYYHO AyroBoi
cBapky no FOCT 9467; cBapouHylo npoBosioky no FOCT 2246, cnocel no FOCT 9087,
NOPOLLKOBYIO MPoBOsioKy no MOCT 26271 a/19 aBTOMATUYECKON N MEeXaHU3VPOBaHHOW CBapku B
COOTBETCTBUM C Tabrmuein IM.1, a Takxe yriekucsbii ras no FOCT 8050, aproH no MOCT 10157.

MpuMeHsemble CBapOYHble MaTepuasibl Y TEXHOIOTUA CBapku [O/DKHbI obecneunBath 3HaueHve
BPEMEHHOIoO COMnpoTMB/IEHNA METaslvla LWBa He HWKe HOPMaTUMBHOINO 3Ha4YeHusa BpPeMEHHOro

conpoTmBneHnA R OCHOBHOro Metasvia, a Takxe 3HadeHua TBepaocTy, y,qapH0|71 BA3KOCTU U

OTHOCUTEJIbHOIO yA/MHEHA MEeTasvia CBapHbIX COGAMHGHMIZ, YCTaHOB/IEHHbIE COOTBETCTBYHOLLMMU
CTaHgapTamMmun N TexHM4eCKUmMun ycrioBuamMun.

55 [Ona 6GO/ToBbIX COEAVHEHUA crieflyeT NPUMEHsTb CTaslbHble 6GOMTbl U raiku,
YAOB/IETBOPSIOLLYIE TeXHUYECKUM TpebosBaHam FOCT 1759.0, FOCT P 52627, FOCT P 52628, u
waiibbl, yaosnetBopsitouye Tpe6oBaHusim FTOCT 18123, a Takke BbICOKONPOUHblEe 6GOSTHI,
yKasaHHble B 5.6.

Bosrbl cnesyet npymeHnaTb no FTOCT 7798 n FTOCT 7805 cornacHo Tpe6oBaHuAM Tabmmubl 60.

laiikn cnepyet npumeHaTb no FTOCT 5915 n MOCT 5927. lMpwu pa6ote 60/TOB Ha Cpe3 u
pacTseHVe K/iacCbl NPOYHOCTY raek crieflyet npuHMMaTb B COOTBETCTBUM C K/1aCCOM NMPOYHOCTU



60sm0B: 5 - Nnpn 5.6; 8 - npn 8.8; 10 - npn 10.9; 12 - npn 12.9.

Mpu paboTe 60/TOB TOSLKO Ha Cpe3 JOoMyCKaeTCA NPUMEHATL K/iacc MPOYHOCTU raek Npu Kracce
npoYHOCTM 60sTT0B: 4 - Npn 5.6 15.8; 5 - Npn 8.8; 8 - npn 10.9; 10 - npn 12.9.

LWaiibbl creayet npuMeHsTb: kpyrbie no MOCT 11371, kockle - no FTOCT 10906 v NpyXuHHbIe
HOpMasbHble - o FTOCT 6402.

BbICOKONPOYHbIMY GOsTTaMK CrieyeT cuuTaTth 60/TTbI Kiacca NPoYHOCTU He Hke 10.9.

5.6 [na (PPUKLIMOHHBIX 1 (PiaHLEBbIX COeVHEHWI CrieflyeT NPUMEHSITb BbICOKOMPOYHbIE 60STThI,
raliku u waibbl, yaosretsopsiowpe Tpeb6osanmam FOCT P 52643, a WX KOHCTPYKLMIO 1 pa3mepsbl
60/oB NpuHUMaTh no FOCT P 52644, ralikv 1 waiibbl K HAM - no FTOCT P 52645 n FTOCT P 52646.

[ns hnaHueBbIX coeayHeHWlA cnepyeT NPUMEHSITb BbICOKOMPOUYHbIE GOJTTbI KMMATUYECKOTO
ncnosHeHua XJ1.

5.7 [onyckaeTcs MpUMEHEHWe BbICOKOMPOYHbIX GO/TTOB MO ApyrMM cTaHgapTtam n TY ¢
TEXHUHECKUMU TPeBOoBaHUAMY He Hke ykasaHHbix B TOCT P 52643 npu Hasmumm cepTudvkata
yCTaHOBJ/IEHHOW hOpPMbI.

5.8 Bbl60p Mapok ctasm a5 pyHaameHTHbIX 60/TTOB criegyeT npousBoauts no FOCT 24379.0 n
TpeboBaHVAM, NMpYBeAeHHbIM B Tabmue .4, a ux KOHCTPYKLMIO 1 pasmepbl NpuHivats no FOCT
24379.1.

Bosmbl (U-06pasHbie) A1 KPernsieHns OTTSKEK aHTEHHbIX COOPYXEHUA cBA3W, a Takke U-
obpasHble ¥ dyHAameHTHble 6O/TbI  OMOP  BO3AYLWHbIX JWHWIA  3nekTpornepegaun U
pacnpeje/nvTernbHbIX YCTPOICTB CcriefyeT NPYMEHSATb U3 CTasi Mapok, TaKkke ykasaHHbIX B Tabnmue
ra.

AHKepHble 60/TTbI CrieflyeT NPUMEHsITb corslacHo TpebosaHuam CHuM 2.09.03.

5.9 laiikv gnia chyHaameHTHbIX 1 U-06pasHbix 60/TTOB AriaMeTpom Ao 48 MM criegyeT NpyMeHsiTb
no TexHuyeckum TpeboBaHusaMm FOCT 5915 ¢ TexHudyeckumun Tpebosanuammu no MOCT P 52628,
cBbile 48 mm - o FOCT 10605.

[na byHaameHTHbIX 60/TOB 13 cTaum CT3nc2, C13cn2, C13nc4, CT3cn4 avamMetTpom 4o 48 Mm
cnepyeT NpUMEHATb raliku knacca npoyHoctv 4 no FOCT P 52628, anameTpoMm CBbiLLe 48 MM - U3
mMaTepuasa He Hwke rpynnel 02 no NOCT 18126.

[nsa cyHaaMeHTHbIX 60/TTOB AnameTpoM A0 48 MM 13 ctam Mmapku 09I 2C u apyrux ctaneli no
FOCT 19281 criepyeT NpUMEHSTb Taiiku knacca MpoYHOCTU He Hwke 5-ro mo FOCT P 52628,
[viamMeTpom CBblille 48 MM - U3 mMatepuasia He Hwke rpynnbl 05 no MOCT 18126. [onyckaeTcs
NPUMEHATL Faikn 13 cTasim MapoK, NPUHUMAEMbIX 4151 6OJTTOB.

5.10 [na wapHUpoB, KaTkoB W 6OJTOB, paboTalolpx B KayecTBe LUAPHMPOB, a Takxe
NoAKMaAHbLIX JMCTOB MO KaTku, Criefyet NpuMeHATb Nokosky no CHuMM 2.05.03.

5.11 [n9 Hecyuyx 3/EMEHTOB BUCAUMX MOKPbITWA, OTTSXEK OMOP BO3AYLLHbIX JWHUIA
arieKTponepeayn, pacnpeaesmresibHbIX YCTPOMCTB, KOHTAKTHbIX CETel TpaHcnopTa, MadyT 1 6alLeH,
a TaKKe HanpsraemblX 3/EMEHTOB B MNpeABapuTe/lbHO HamMPsHKeHHbIX KOHCTPYKLMAX CriefyeT
NMPUMEHATDL

KaHaTbl cnivpasibHbele no MOCT 3062; FTOCT 3063; NOCT 3064;

KaHaTbl ABOIHOM cBUBKM No FOCT 3066; FOCT 3067; FOCT 3068; MOCT 3081; FOCT 7669;
FOCT 14954,

KaHaTbl 3aKkpbiTble Hecywye no FOCT 3090; FOCT 18901; FOCT 7675; TOCT 7676;

Myykn W MPSiAM Mapasvie/ibHbIX NPOBOJIOK, (DOPMUPYEMBIX U3 KaHATHOW MPOBOJIOKY,
yaoBreTBopstoLwei Tpe6osaHusim FTOCT 7372.

5.12 duamyeckue XapakTepucTUKM MaTepuasioB, NPUMEHSIeMbIX 4/ CTaslbHbIX KOHCTPYKLMIA,
crieayeT NPUHAMATL COT/IACHO MPUIOXKEHHO .

6 PacueTHble xapakTepucTuK MaTepuasios 1 CoeauHeHuit

6.1 PacueTHble COMPOTVB/IEHUSI MPOKATa, THYTbIX NPOGUneit 1 TpyG ANA pas3/mMyHbIX BULOB
HanpsKeHHbIX COCTOSIHWIA CrieflyeT onpeaenaTs no hopmynam, nprBefeHHbIM B Tabmue 2, rae

HOpMaTMBHbIE  COMPOTMUB/IEHNSI By R creflyeT NpUHAMATL COM/lACHO CTaHgapTam U
TEXHNYECKVM YCTIOBUSIM.

Tabmua 2

HanpsixeHHoe cocTosiHue PacueTHble ConpoTVB/IEHNS
npokara u Tpyo

PacTsixeHve, cxatue, usrvé:

o npegesy TeKy4ecTu Ry =R Y



. .
no BpeMeHHOMY CONPOTUB/IEHUIO Ry = Bpirm
Casur Ry = 0.58Ry, fyy
CwmaATve:

TOPLIeBOV MOBEPXHOCTY (MPU HAHMN NPUTOHKM) Ry =Ryl om
MEeCTHOE B LWIMHAPUYECKUX WapHupax (Landax) npy nioTHOM Ry =058y, foyy
KacaHuu

[JvameTpasibHoe cxaTue kaTkos (Mpu CBOGOJHOM KacaHwi B Rog =0025E,, vy
KOHCTPYKLMSAX C OFpaHNYE€HHO NOABIKHOCTbLI0)

3HaueHst KO3IULIMEHTOB HaAEXKHOCTM Mo MaTepuasy (77 ) npokata, rHyTbIX Npoduneli n Tpy6
crieayeT NpUHAMAaThL No Tabmue 3.

Tabmua 3
locynapCcTBeHHbIl CTaHAapT WM TEXHUYECKMe YCIIOBUSA Ha NPOKaT 1 TpyOb! KoadhdpmupeHt
HaleXXHOCTM Mo
matepuasny T
FOCT 27772 (kpome ctaneit C590 n C590K) n gpyras HopmaTuBHas 1,025
[IOKyMeHTaums, UCnofb3ytolasi NpoLielypy KOHTPO/A CBOICTB mpokaTa no
FOCT 27772
[na npokata c npefenom TekydecTu cbile 380 H/MM2 no rOCT 19281, 1,100
ona Tpy6 no MOCT 8731
[ns ocTasbHOrO rMpokata M Tpyb, COOTBETCTBYIOLYX TpeboBaHUAM 1,050
HaCTOSILLUX HOPM
[ns npokata u Tpyb, MNOCTaB/IIEMbIX MO 3apybexHOl HOpMaTUBHOM 1,100
[OKyMeHTaLuum

3HayeHsi HOPMAaTUBHbIX W PacYeTHbIX COMPOTUB/IEHUV MPW PAaCTSIKEHUN, CXaTUM U 13rube
JMCTOBOrO, LLMPOKOMNOJIOCHOTO YHMBEPCA/IbHOIO 1 (DaCOHHOrO NpokaTa npveedeHsl B Tabnmue B.5,
Tpyb - B Tabnmue B.6.

3HaueHnss pacyeTHbIX CONPOTUB/IEHWIA MpoKaTa CMATUI0 TOPLEBO NOBEPXHOCTW, MECTHOMY
CMATVIO B UWIMHAPUYECKMX LIAPHUPAX 1 AYaMeTpaslbHOMY CKaTUo KaTKOB MpuBedeHbl B Tabmue
B.7.

6.2 PacueTHble cCONPOTVB/IEHNS THYTBIX Npodbuneli creflyeT NpMHUMAaTh PaBHLIMU PACHETHbIM
COMPOTUB/IEHVSIM SMCTOBOTO NPOKATA, 13 KOTOPOrO OHU U3rOTOB/IEHBI.

6.3 3HaYeHUs1 pacyeTHbIX COMPOTUBJIEHWIA OT/IMBOK 13 YTNepoaUCTON CTasm creayeTt npuHMaTh
no tTabnmue B.8.

6.4 PacueTHble COMPOTUB/IEHUSI CBAPHbIX COEAVHEHWI AN PA3/MUHbIX BUOAOB COEAVHEHWIA 1
HanpsHKeHHbIX COCTOSIHWIA CrieAyeT onpeaensTb no popmynam, NpUBEAEHHbIM B TabmLe 4.

Tabnmua 4



cnnasfieHusA

CBapHble HanpsixeHHoe cocTosAHve XapakTtepucTvka PacueTtHble
coevHeHVs pacueTHoro COMNPOTUBIIEHUA
COMNPOTVBSIEHUA CBapHbIX COe AHEHWI
CTblkoBble || Cxatue, pacTsxenue u w3rub (Mo npeaeny Ry =Ry
npwv aBTOMaTUYECKOW, || TEKy4ecTn
MEXaHV3MPOBaHHON W PYyYHON
cBapke c M3n4ECKM
KOHTPO/IEM KavecTBa Lwsa
Mo BpemeHHoMy Ry = By
COMPOTUBJ/IEHNIO
Pactaxenve wn  w3ru6  npwu| Mo npeaeny Ry = 0838,
aBTOMaTUYECKON, TEKy4ecTn
MEXaHV3MPOBaHHON W PyYHO
cBapke
Cagur Bys = B;
C yrnosbiMu || Cpes (YC/OBHbI) Mo meTasvy WBa R = 0,55 R ym
LBaMu Wi
':"'wm
Mo meTasvy rpaHLbl Rz =0458,,

NpUHMMaTh pasHbIMu: 1,25 - npu

R

MpuMeyaHne - 3HayeHUst KO3(PMULMEHTOB HAZEXHOCTV MO META/VY LBa "7 criefyeT
wan < 490 Himm *; 1,35 - npu “wun 2 590 Himm %

PacueTHoe conpoTvB/ieHVe CBapPHOro CTbIKOBOIO COeANHEHNS 3/IEMEHTOB U3 cTanei c pasHbIMn
HOpMaTUBHLIMM CONPOTMBIEHNAMU CrieAyeT NPUHUMAaTb Kak A1 CTbIKOBOro coeanHeHus U3 ctasim c
MEHb LLMM 3Ha4YeHeEM HOpPpMaTMBHOIO CONPOTMB/IEHUA.

R .
3Ha4eHnss HOpMaTMBHbIX (RWW) 1 pacuetHbIx (“*') conpoTvenienuii MeTasvia YriioBbIX WBOB
npueegeHsbl B Tabmue IM.2.

6.5 PacueTHble COMpOTMB/IEHWS OAHOGO/TTOBOTO COeAVHEHUsI CriedyeT onpeaensiTb no
chopmynam, NpuBeeHHbIM B Tabmmue 5.

Tabmua 5
HanpshxeHHoe YcrosHoe PacueTHble conpoTMBIEHNS OAHOBGO/TTOBLIX COEANHEHWIA
cocTosiHe 0603HaveHne
cpesy 1 pacTsxeHMo 60/TTOB KlaccoB CMATUO
NpPOYHOCTU coeavHaeMbIX
3/IlEMEHTOB
5,6 5,8 8,8 10,9 12,9
Cpes Ry 0,42 0,41 0.40 Ry 0,35 -
Rbun Rbun ' Rbam
PacTsxeHve Ry 0,45 - 0.54 Foun - -
Rbun '
CwmsaTtume:




60smbl - K/ACca " - 7,
TOYHOCTM A K 1,60
60/l K/ACca - R,
To4HOCTV B 1,35

R
*B8 crienyeT onpeaenaTh AN COeAMHAEMbIX 3/IEMEHTOB M3 CTa/IM C NPeaerioM TEKYYeCTm 10
2
440 H/mm ™.

3HaYeHUst HOPMATUBHbIX 1 PACYETHBIX CONPOTUB/IEHWIA CPE3Y M PACTSXEHWIO CTasm 6OJTTOB B
0fJHOGO/TTOBbLIX COEAVHEHVAX MPVBEeAeHbl B Tabmmue .5, a CMATUIO 3/IEMEHTOB, COeANHAEMbIX
6osTamu, B Tabmue I.6.

6.6 PacueTHoe conpoTvBeHUE pacTsHKeHMO (hyHAAMEHTHbIX Y @aHKepPHbIX 60TTOB Ria crnepyet
onpeaenstb No chopmyre

Fyq =038y, @

3HaueHst pacyeTHbIX COMPOTUB/IEHUA PacTaXeHUo hyHAAMEHTHbIX BO/TTOB NpuBeAEHbI B
Tabmue I.7.

PacueTHoe conpoTvBrieHre pacTtsxeHuio U-06pasHbix 60ToB RW, yKasaHHbIx B 5.8, criesyet
onpegenaTtb No hopmyre

REJU = O,SSR},” ) (2)

6.7 PacueTHoe COMPOTVB/IEHNE PACTSXEHUO R BbICOKOMNPOYHbIX 60JTTOB, YKasaHHbIX B 5.5,
creslyet onpeaensite no hopmyse

By = 0.7 Ry ®)

roe Roun _ HOpPMaTMBHOE COMNPOTUBeHNEe 60/TTa, NpUHUMaeMoe corsacHo Tabmmue I.8.

6.8 PacyeTHoe COMPOTWB/IEHNE PACTSXKEHMIO BbICOKOMPOYHOW CTaslbHON NPOBOJIOKU Rdﬁ,

NPUMEHSIEMOI B BWAE MyuKOB W Npsigeit, crieflyeT onpeaensTh no opmyre

Rdﬁ = 0,631?””. (4)

6.9 3HayeHne pacyeTHOro CONpPOTUB/IEHMSA (YCWIMA) PACTSXKEHMIO CTaslbHOTO KaHaTa crefyet
NpYHYMaTb pPaBHbIM 3HAYEHMO pPaspbiBHOTO YCWWMS KaHata B LEIOM, YCTaHOB/IEHHOMY
rocyapCTBeHHbIMUN CTaHAapTaMm Win TEXHUYECKUMU YCTIOBUAMW Ha CTaslbHblE KaHaTbl, AeflEHHOMY

Ha KO3(ICHMLMEHT HAZIEXXHOCTV Mo MaTepuasny ' ~1,6.

7 PacueT 371eMeHTOB CTaslbHbIX KOHCTPYKLMIA NPU LIEHTPasTlbHOM PaCTSXKEHN U CXaTin

7.1 PacyeT 3/1eMEHTOB CIJIOLLHOTO CeYeHunst

£m L 440

2 o
H/MM “ NPy LEHTPasTEHOM pPacTsXeHm Wi cxaTim cunoii & criefyeT BbINOMHATL Mo chopmyne

7.1.1 PacyeT Ha NMPOYHOCTb 3/IEMEHTOB M3 CTaUI C HOPMAaTVBHBIM COMPOTUB/IEHNEM

N, 1

ARy )

PacueT Ha MPOYHOCTb PaCTSAHYTbIX 3/IEMEHTOB, JKCM/lyaTaLlys KOTOPbIX BO3MOXHA U nocre

LOCTWKEHUS METaUVIOM npejerna TeKyYecTy, a Takke pPacTAaHyTbIX WK CKaTbIX 3/IEMEHTOB U3 CTasn
R, > 2

C HOPMaTtuBHbIM COMPOTMB/IEHMEM ~ M “ 440 H/mm™ criegyeT BbINOMHATE no dopmyne (5) ¢

o R
3ameHoli sHauernn 0 wa Fu

7.1.2 PacyeT Ha MPOYHOCTb ceyeHuin B MecTax KpeneHna pacTAHyTbIX 3/1IEMEHTOB U3
OAVMHOYHBIX YTO/IKOB, MPVKPEN/IIEMbIX OAHOI NOJSIKOW 6osTamu, cneayeT BbINOSHATL MO hopmyre



. 2
(5), a ceyeHuin pacTAHYTOro OAVMHOYHOTO Yrosika M3 CTasm ¢ npeaenomM Tekydectu o 380 H/imm ™,
NPUKPEn/IIemMoro 0fiHO Noskoii 6oTamu, NOCTaBIEHHbIMU B OAMH PSA, MO OCH, PACTOSIOKEHHOM Ha

paccTosiHM He MeHee 0,5% (& - umMpuHa nosv yrosika) oT o6ylKa yroska u He Menee 1,24 (4 -
JVMaMeTp 0TBEPCTUA /19 GOJTTa C YHETOM MOJIOKUTENLHOTO OMYCKa) OT Nepa Yrosika, no dhopmyre

L
‘AnRu Yol , (6)

rpe Tet = (@1 /Ay +03)f
3pech % - nnowpa ceveHn yronka HeTTo;

A M/IOWAAbL YacTU CeUYEHS MPYKPEN/IIEMOiA NOSKM YTosIKa Mexay Kpaem OTBEPCTUS U NepoM;

o 2, 6 K03(hhrLUMEHTbI, MPYHUMaeMble Mo Tabvue 6.
Tabnmua 6
KoathcpuumenTel 3nauenns koachtuuverTos ®1, %2 1 P
Mpyv 0fgHom GoJTre v paceTosHM &, || oy @ 215d | &> 24 oy kosmuecTse
pasHoM 6OJTTOB B pAgY

1,35d* 154 2d 2 3 4

o 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

g 0,65 0,85 1,0 1,0 1,0 1,0

* TONbKO [/ 3/IEMEHTOB PELLETOK (PACKOCOB M Pacnopok), KoOMe MOCTOSHHO PaGOoTAIOLYIX Ha
pacTsixeHve, Mpy TOJILLYHE MOSKV 40 6 MM.

O603HaueHus1, NpuHATbIE B Tab/mue 6:
& - paccTosiHMe BLO/b YCWISi OT Kpasi 3/eEMEHTa [10 LieHTpa Grmxalilero otBepcTus;

& - paccTosiHME BLO/b YCWIMSi MEXZY LieHTpamMu OTBEepCTHiA.

Mpwn pacyete TAr 1 NOACOB Tpasepc, anemeHToB onop BJ1, OPY n KC, HenocpeACTBEHHO
NPYMbIKAIOLLYX K Y3/1aM KpenseHns NpoBOAOB, a Takke 3/IEMEHTOB, COeAMHAIOLLYX B CTOVKax y3/bl

KPEM/IeHNs! TAT U PaCTSHYThIX NOSICOB TpaBepc, KoadduumeHT <t crieayeT ymeHbWITL Ha 10%.

7.1.3 PacyeT Ha yCTOMUMBOCTb 3/IEMEHTOB CM/IOLLHOrO CEYEHMS MPY LIEHTPasIbHOM CXATuM CU/IOiA
¥y ynosneTsopsitoumx TpeGosaHMaM 7.3.2-7.3.9, cieflyeT BbINOAHATHL Mo (hopMmyrie

i L1
@AR): Ye (7)

rae ¥ - Koa(phULMEHT YCTOMUMBOCTY MPU LLEHTPASEHOM CXATUM, 3HAYEHMe KOTOporo npu * 20,4
crieayet onpeaensTb rno opmyre

o= 0,5[5 - 4f3? —39,48%2 ]f??

()]
3HaueHue Koadpdpuumenta & B chopmyrie (8) crieflyeT BbIUUCATL MO hopmMyJie

6=9,8?(1—oz+,6’i)+5\2‘ ©)



A=w|RIE
roe F 7 - ycroBHasi TMGKOCTb CTEPXHS;

apf. KO3thhULMEHTbI, ONpeaensiemMble Mo Tabnmue 7 B 3aBUCUMOCTY OT TUMOB CEYEHWIA.

Tabwmua 7
Tun ceveHuns 3HaveHusa
Koadhdoun-
LiMEHTOB
0603Ha dopma o &
YyeHve
a 0,03 || 0,06
b 0,04 || 0,09
c 0,04 (0,14

MpumMeyaHve - 019 NpokaTHbIX [ABYTaBPOB BbICOTOM CBbile 500 MM npu pacuyete Ha
YCTOMYMBOCTbL B M/IOCKOCTU CTEHKM CrieAyeT NPUHUMATL TWM ceveHns & .

3HaueHns koaddumenTa ¥, BblunciieHHble Mo dopmyre (8), criefyeT mpuHAMaTh He 6oree

32 o o
7,6/3‘\ npy 3HayeHussX YCMoBHOM rubkocTn ceble 3,8; 4,4 n 58 pAna TUNOB CeyveHui
COOTBETCTBEHHO %, bye,

Mpu 3HaueHmAX *<04 [ BCEX TUMOB CeveHnii aonyckaetcs npuHumath ¥ = 1.
3HaueHns KoadhdorumerTa ¥ npuseaeHsl B NpUIoXeHm .

7.1.4 PacueT Ha YCTOWUMBOCTb CTEPXHEN 3 OAVHOYHBIX YTO/IKOB C/leAyeT BbIMOHATE C YHETOM
TpeboBaHuii 7.1.3. Mpu onpeaeneHnm rmbKoCTv 3TUX CTEPXHEN paanyCc UHEPLN CEYEHNS YTosKa U
pacyeTHyI0 A/IMHY cneayeT NpyUHMMaTh coriacHo Tpe6osanusam 10.1.4 1 10.2.1.

Mpwn pacyete NOACOB ¥ 3M1EMEHTOB PELLETKU MPOCTPAHCTBEHHbLIX KOHCTPYKLMIA U3 OAMHOYHBIX
YroJIKOB crieyeT BbINOHATL TpeboBaHus 16.12.

7.1.5 CxaTble 3/IEMEHTbI CO CM/IOLLHBIMY CTEHKAMMW OTKPbLITOro M-06pa3HoOro ceveHns (PUCYHOK
2) pekomeHayeTcsi YKpemsaTb MfaHkamyl WM PEeLUeTKOi, Mpu 3TOM AOJDkHbl OblTb BbIMO/HEHbI
TpeboBaHus 7.2.2;7.2.3;7.2.7un7.2.8.



a - OTKPbITOE; 6, B - YKPEN/IeHHbIE MIaHKaMy WM peLleTkamm

PucyHok 2 - M-06pa3Hble CEYEHVSt 3IEMEHTOB

MpW OTCYTCTBMM N/IAHOK WN PELLETOK Tak1e 3/ieMeHTbl, MOMUMO pacyeTa no dopmyrne (7) B
rMiaBHbIX MiockocTax % ~% n ¥ ~¥ | criefiyeT NpoBepsTh Ha YCTOMUMBOCTL NPU U3rMGHO-KPYTWIbHO
¢hopme NoTepM YCTOMUMBOCTM NO hopmyrie

N, 1

) AR}, Ye (10)

3peck ¥¢ - koaththnLMEHT, NPUHUMAEMbITE paBHbLIM

Fe T¥1 npn ¥1 £0,85:

P =068+ 0216y <1 o > g gs

rae 3Hadenvie ¥l crieflyet BbIMUCATL MO hopMyrie

- V)
= 758 ey f}\}, ‘ (11)

B chopmyre (11) koappULMeHT “1&x crieayeT onpeAensiTb COrMACHO MPUIOKeHMo [,
7.1.6 CoefiHeHvie nosica CO CTEHKOI B LIeHTPasTbHO-CXXaTOM 3/IEMEHTE COCTaBHOTO Cr/IOLLHOTO
ceyeHus criegyet paccunTbiBaTb No hopmynam Tabmmupsl 43 pasgena 14.4 Ha casur OT YC/IOBHOM

nonepeyHori cubl Qﬁc, onpepenaemoii no copmyne (18), npu atom koaddpuumert ¥ cnepyer
NPVYHYMATb B NJIOCKOCTU CTEHKW.

7.2 PacyeT 3/IeMEHTOB CKBO3HOTO ceYeHust

7.2.1 PacyeT Ha NPOYHOCTb 3/IEMEHTOB CKBO3HOMO CEYEHUS NMPU LIEHTPasIlbHOM PacTsXeHUN v
cXatum crieflyeT BbINoSHATL no popmyre (5), rae A /oAb CEYEHNSI HETTO BCEI0 CTEPXKHA.

7.2.2 PacyeT Ha YCTOWYMBOCTb CXaTbIX CTEPXHE/ CKBO3HOTO CeYeHWs, BETBU KOTOPbIX
coeflMHeHbl M/laHKaMy W pelueTkamu, crieflyeT BbiNosHATb no dopmyne (7); npu 3TOM
koathhuumeHT ¥ oTHOCUTENbHO CBOBOAHON OCK (NEpPReHAVKYNIAPHONA MAOCKOCTW MNAHOK W

peLLeToK) CriefyeT onpeaensiTh no dopmyram (8) v (9) AnA ceveHwii Tuna & ¢ 3ameHoli B HUX * Ha

Py . 3HaueHve Pt criefyeT onpeaensTb B 3aBUCUMMOCTM OT 3HAUEHWi Aot NpUBELEHHbIX B
Tabmue 8 Ana CTEPXKHEN C YNCIOM MaHeNen, Kak NpaBuio, He MeHee LIeCTU.

Tabmua 8
Tvin Cxema ceveHus Xr
ceue MpvBeeHHas rnékocTb CTEPXHSI CKBO3HOTO CEYEHUS
HYA
C nnaHKkamu C peLLeTkamm
1 A =2 + 08201+ m) Xy 12 N TR
, (12) of » ey
dl , (15)
I
"o Ib; a2
roe “b o =10
v,
roe




2
Mgt = P OB 1)y + (14 1M ] Ay = P +[an oy | A
,(13) Aga ) Ag
, (16)
i
o = 18 s = Tyata
! Tk : Ty df d3
rae ; o =10 oy =105
e bl . B3y
91y 42 oTHoCATCA K cTopoHam
cooTseTcTBEHHO X1 1 ‘5’2)
3 ¥ _ 2 2 A
3_%_ 3 Ay —J:\m +0,8201+ 3n3) M55 ‘ a4)| g = ;@mx + 067w ——
4317y
Hy = —— 3
rae Lty o= 10—‘2
roe b0y

O603HaUEHS, NPUHATLIE B TabnmLe 8:

ks o —
7 - TMBKOCTb CKBO3HOTO CTEpPXHA B LIE/IOM B N/IOCKOCTW, NnepneHankynsapHou ocn For )

}\max - HaubosbLlLas U3 rMBKOCTEel CKBO3HOrO CTEepPXHA B LESIOM B M/IOCKOCTAX, NepneHanKYNApPHbIX OCK
—xpym¥ Y,

}‘5’1, }‘52, M3 ryekocTn OTAE/bHLIX BETBEM NpW M3rMbe B M/IOCKOCTSX, NEPMeHAVKYSIPHBIX OCAM
CcOoOTBETCTBEHHO 1-1, 2-2 u 3-3, Ha yyacTkax Mexay CBapHbiMU LBaMW WM KpalHuMK 6osramu,
MPUKPEN/IAOLLYIMM M/TaHKY;

& ("!’1, bE) - PacCTOsIH/E MEXAY OCSIMU BETBEIA;

d, by . pasmMepbl, onpeaensiemMble Mo pucyHkam 3 v 4;

A - nnowaab CeYeHnss BCEro CTEPXKHA,

"qdl, 422 M/OWAAN CeYeHWii packocoB pELLETOK (MPY KPEecTOBOW PpeLleTke - [BYX PackocoB),
PacnosioXeHHbIX COOTBETCTBEHHO B M/IOCKOCTSIX, NEPMEHAUKYIIPHBIX 0CsIM 1-1 1 2-2;

A3 nowab CeYeHNss packoca peLleTkn (Mpy KPecTOoBOI pelleTke - ABYX PAacKoCcoB), fexalleil B
N/IOCKOCTU OZHOW rpaHu (419 TPEXTPaHHOTO PABHOCTOPOHHETO CTEPXHS);

15’1, 153 _ momeHTbI VHEPLWM CeYEHs! BETBEI OTHOCUTENBHO OCeli COOTBETCTBEHHO 1-1 1 3-3 (419 ceyeHwit
TunoB 1 un 3);

In , 2 . TO Xe, iBYX YTO/IKOB OTHOCUTE/IbHO OCEeli COOTBETCTBEHHO 1-1 1 2-2 (415 ceveHns Tuna 2);

& MOMEHT VHepLuy/ CeyYeHVss OAHOM MMaHKM OTHOCWUTENbHO COGCTBEHHOM ocu * ~* (pucyHok 4; And
ceyeHui Tvnos 1 u 3);

151, 152 - mowment VHEPLIMM CEYEHUsI OAHOW 13 NIAHOK, PACTO/IOXEHHBIX B M/IOCKOCTAX, NepneHANKYIPHbIX
0CAM COOTBETCTBEHHO 1-1 1 2-2 (4715 ceveHus Tuna 2).

MpuveyaHve - K Tny 1 Takke CfiefyeT OTHOCUTb CEYEHNS, Y KOTOPbIX BMECTO LLBE/VIEPOB MPUMEHEHBI
[BYTaBpbI, TpyGUaThle 1 Apyrve Npowm A4 OAHON W 06eux BeTBel; npu 3ToM ocu ¥~ 1 1-1 [A0/DKHbI
MPOXOANTL YEPE3 LIEHTPbI TSHKECTU COOTBETCTBEHHO CEYEHMs B LIEMIOM W OTAEbHO BETBY, & 3HAUYEHNs % 1

ol g chopmyne (12) fO/DKHBI 06ECNIEYUTL HAMBOSbLLIEE 3HAYEHE e

Pacuet Ha yCTOVIHVIBOCTb CKBO3HbIX CTep)KHeVI C yuc/iIoM NaHeneli MeHee LWeCTN Aonyckaetca
BbIMNOJIHATb

Npu NiaHKax - Kak pacyeT pamMHbIX CUCTEM;

npu peLueTkax - CorfiacHo TpeboBanusam 7.2.5.

7.2.3 B CKBO3HbIX CTEPXHSIX C M/IaHKaMu YCoBHas MM6KOCTb OTAE/bHON BETBU Mot , M2y "3
(c™m. Tabrmuy 8) Ha yyacTke Mexay cBapHbIMU WBaMU WK KpaviHMK 60/TaMm, NPUKPensoLyMm
nn1aHkn, foJ/pkHa 6bITb He 6onee 1,4.



MpyW Ha/MYUM B OZHOV M3 MIOCKOCTEN C/IOLLHOTO JIACTA BMECTO M/IaHOK (CM. PUCYHOK 2, 6 1 B)
TMBKOCTb BETBW CfieAyeT BbIYUC/IATL MO Pajuycy WHEpPLWM MOJIYCEUEHUS OTHOCUTENIbHO €ero
LEHTPasbHOM 0CW, NEepPNEHANKYAPHON N/IOCKOCTY M/IaHOK.

7.2.4 B CKBO3HbIX CTEPXHSIX C pELLETKAMM NMOMMMO pacyeTa Ha YCTOMUMBOCTb CTEPXKHS B LIESIOM
crieflyeT npoBepsiTb YCTOMYMBOCTb OTAEMbHbIX BETBEI HA yyacTkax Mexay ysnamu. [pu
HeoGX0AMMOCTU CrieflyeT YuWTbiBaTb B/MSHNE MOMEHTOB B Yy3/iaX, Hanpumep OT PacLeHTPOBKU
3/IEMEHTOB peLLETKM.

B CKBO3HbIX CTEPXHSAX C PELLETKAMU YC/IOBHAsA TMOKOCTb OTAEMbHLIX BETBEN Mexay y3namu
[o/kHa ObITb He Gonee 2,7 U He A0/dkHA MPEBbILATL YC/OBHYIO NMPUBELEHHYID TMOKOCTb Ny
CTEPXHS B LIEMIOM.

Jonyckaetcst npuHUMaThL 60/1ee BbICOKME 3HAUEHUs! YCIOBHOM rMBKOCTV BETBEN, HO He 6oriee
4,1 NpV YCIOBU, YTO PACYUET TaKUX CTEPXKHEN BbINOSHEH COTacHo Tpe6oBaHusm 7.2.5.

7.2.5 PacueT CKBO3HbIX CTEPXHEN C peLLeTkaMm C YYETOM yKa3aHHbIX B 7.2.2 1 7.2.4 fonyLeHui

o o R Ry =weR
crielyeT BbINoHATL No chopMyrne (7) C 3aMeHoii B Heil 3Hauenna “F Ha M P1sy

Mpu aToM KoadhdhmumeHT yeTolumsocT ¥l ana oTaenbHoll BeTBUM npw < 2,7 cnepyet
2 o
npyHUMaTb paBHbIM 1,0, a npu ¥ 3,2 - onpegensTb no ¢opmyse (8) NpU pacyeTHoR A/wmHe

ly =0.7% ,roe ly [/MHa BETBM (Ha pucyHKe 3, a 4/IMHa BETBU - 2% ).

a) 6)

21,

a - TpeyrosibHas, 6 - TpeyrosibHasi C pacrnopkamm, B - KpecToBasi, I - KoecToBas C pacnopkamu

PUcyHOK 3 - CxeMbl PELLETOK CKBO3HbIX CTEPXHEN

PuicyHok 4 - CKBO3HOM CTepXeHb C niaHKkamu

<Ry <35

B uHTepBasie YCNoOBHbIX rMbkocTein 2,7 sHauenve ¥l ponyckaetcs onpepenaTh

TWHeliHOM uHTeprionAumeli mexay 1,0 v 3Hauerem ©1 npn A ~3,2.

7.2.6 PacueT cTepxHeli COCTaBHbIX CEYEHWA U3 YrO/IKOB, LLBE/VIEPOB W Ap., COEANHEHHbIX
BM/IOTHYIO WM Yepe3 NPOoKIadKu, CrefyeT BbIMOSHATL KakK Cr/IOLHOCTEHYATbIX NPY YC/IOBWW, YTO
Y4acCTKv Mexay COeAVHAOLLYMN CBAPHbIMM LLBAMW WM LIEHTPaMm KpaiiHuX 60/TTOB He NpeBbILLAoT
LU CKaTbiX 37emMeHToB 40F 1 ana pacTaHyThix 80 . 3ech pauyc MHEpLWM CeYEHIs & -ro yroska
W Wweesviepa credyet NpuHUMaTh 419 TaBPOBbIX WM ABYTaBPOBbIX CeYeHUIi OTHOCUTENbHO OCH,
napasviesibHovi NI0CKOCTU PACNOSIOXEHUS NMPOK/AL0K, & [/151 KPECTOBbIX CEYEHWIA - MUHUMASTb HbI 1.

Mpu 3TOM B Npejenax AMMHbl CKAToro a/ieMeHTa CrigfyeT npefycmaTpuBaTh He MeHee fBYyX
MPOMEXYTOUHbIX CBSA3€lH (MPOKIaJOK).

7.2.7 PacyeT coefyHUTENbHbIX MNIAHOK N 3/IEMEHTOB PELLETOK CXaTbIX CTep)KHeVI CKBO3HOIo

CEeUYeHVs AOSDKEH BbIMOJHATHLCS HA YCIOBHYHO MOMEepPEYHyto Custy e

BCEeil AymMHe CTEePXHs 1 onpeaensdemyto no opmyrne

, NpPUHIMaemyto NOCTOSIHHOW No

- A6 -
Og, =7.15-1077(2330 EIR},)NJ’@‘ (18)



rae ¥ - npogonkHoe ycume B CKBO3HOM CTEPXHE;

P - Koa(DPUUMEHT YCTOAUMBOCTM MPK LEHTPASbHOM CKaTWM (AN CeYeHus Tuna B),
NPUHAMAEMbI I NPY PACUeTe CKBO3HOTO CTEXKHS B MN/IOCKOCTU MN/IAHOK W PELLETOK.

YC/IOBHYIO MOMepeqHyto custy e

criepyet pacnpefensiTb:

NP1 Ha/MUYMN TOSbKO COEAMHWTE/bHBIX M/IAHOK (PEeLleToK) - MOPOBHY Mexay MaHkamu
(peweTkamu), feXaluyMu B /IOCKOCTSIX, NEpneHAVKY/IipHbIX OCK, OTHOCWUTESIbHO KOTOPOIA
NpOV3BOAUTCS MPOBepKa YCTOMMBOCTY;

MPW HAJ/IM4MM CI/IOLLHOTO JIICTa U COeAVHUTESTb HbIX M/TaHOK (PeLLETOK) - MonosiaM MeXzy MCTOM U
nnaHkamu (peLLeTkamu), iexatyimm B NIOCKOCTSAX, NapasviesibHbIX JMCTY;

npu pacyete paBHOCTOPOHHUX TPEXTPaHHbIX CKBO3HbIX CTEPXHE - paBHoii 0,8 Ope

CUCTEMbI COEAVHUTESbHBIX MN/IAHOK (PELLETOK), PACMO/IOKEHHO B OJHOM rpaHw.

0N Kakgol

7.2.8 PacuerT coeguHUTENbHBIX MMIAHOK W WX MPUKpensieHnid (CM. pUCYHOK 4) [O0/DKeH
BbIMO/HATLCA KakK pacyeT 3/IeMeHTOB 6e3packoCHbIX (DepM Ha COBMECTHOe AelicTBue CWibl 7 5,

Cpes3bIBatOLLEN NaHKy, 1 MOMEHTa MS, U3rMBAOLLErO M/1aHKy B €€ M/I0CKOCTH, 3HAUEHNS KOTOPbIX
crieflyet onpeaensiTs no hopmMyriam:

Fy =0yt (19)

My =0yi2 (20)

roe s . yC/ioBHas nonepeyHas cuna, NPUXoAALLIASICS Ha MIaHKy OHO rpaHu.

7.2.9 PacueT 3M1eMEHTOB COEAMHUTENbHBIX PELLETOK COCTABHbIX CTePXHEl CieflyeT BbINOSHATh
KaK pacyeT 3/eMEHTOB PEeLLeTOK MoCkux chepm. Mpn pacyeTe packocoB PeLueTok Mo pUCYHKy 3
ycuive B packoce criefyeT onpefensitb no oopmyre

Nd = CMIQsd.l"b, (21)

rae %1 - koathhVLMEHT, MprHIMaeMblii paBHbIM: 1,0 459 peLeTkn no pucyHky 3, a, 6 1 0,5 - no
pucyHky 3, B;

s . YC/IOBHas nonepeyHas cuia, NpUXoAaLasica Ha OfHY N/IOCKOCTb PeLLETKM.

Mpwv pacyeTe packocoB KPECTOBOW PELLETKMN C pacrnopkamu (PUCYHOK 3, T) CrieflyeT yuuTbiBaTb

AonosHuTesibHoe  ycuwne Nad’ BO3HMKalOLEe B KaXgoM packoce OT obxatus BETBE 1

onpegensemoe no copmyne

Nag = oapdy 1y 22)

2 o3, 3
e @2 =45 287 +d7) _snacy b 15 d _pasmepl, ykasaHHble Ha pucyHke 3;

Ny ycuive B 0fHOI BETBU CTEPXHS;

44 , 4 NoLWAAb CeYeHUst OAHOT0 Packoca 1 0fHOI BETBM COOTBETCTBEHHO.

7.2.10 Pacuet cTepxHel, npegHasHauYeHHbIX 4711 YMEHbLUEHUSI PaCUYETHOW [A/MHbI CXaTbIX
3/1EMEHTOB, [JO/DKEH BbIMNOSHATLCS Ha yCWvie, paBHOe YC/IOBHON NonepeyHoli curie B OCHOBHOM
CXaToM 3/IEMeHTE, onpeaensemMoii no coopmyre (18).

PacyeT pacnopok, NpeaHasHauYeHHbIX A4/ YMEHbLLEHWS PacUeTHOM A/WMHbI BETBE KOMOHH B
MI0CKOCTY, NEPNEHAVKYNAPHOW MIOCKOCTY MONEPEUHbIX pam, NP HaMYMM HArpy30K OT MOCTOBbIX
WM NOABECHBIX KPaHOB, CrieayeT BbIMOSHATL Ha YC/IOBHYIO MOMEPEYHyI0 CUY, ONPeaerieMyto no
chopmyne (18), rae 3Hauenve ¥ criegyeT npuHAMATL PaBHLIM CymMMe MPOAOSLHLIX CUM B fBYX
BETBSAIX KOJIOHH, CO€AMHEHHbIX PACMOPKOA.

7.3 TpoBsepka yCTOVIHI/IBOCTI/I CTEHOK U MNOACHbIX JICTOB UEHTPas/lbHO-CXaTbIX 3/IEMEHTOB
CNJIOLLHOTO cevyeHns

o o k
7.3.1 Mpu NpoBEpPKE YCTOMUMBOCTY CTEHOK B KauecTBe pacyeTHoli BbicoTbl "%  crieayer
NpYHYMAaTL (PUCYHOK 5):
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PucyHok 5 - PacyeTHble pa3mepbl CTEHOK, CBECOB MNOJIOK, MOSACHBLIX IMCTOB B MPOKATHbIX,
COCTaBHbIX W1 THYTbIX NPOCNIAX

MOJHYHO BbICOTY CTEHKN - B CBAPHbIX 3/IEMEHTaXx;

PacCToAAHnE Mexay G/VKANLLMK K OCY 3/IEMEHTa KpasAMKM NOACHbIX YTOJIKOB - B 3/IEMEHTax C
(pr/IKLWIOHHbIMI/I MOACHbIMW COeANHEHUAMU;

pacCTosiH/e MexXzay HaualaMy BHYTPEHHVX 3aKPYTIEHUV - B NPOKATHbIX NPOCOUAX;
paccTosiHie Mexay KpasiMui BbIKPYXEK - B THYTbIX MPOCHUISIX.

7.3.2 YCTOWYMBOCTb CTEHOK LieHTpas/IbHO-CXaTbIX 3/IEMEHTOB CM/IOLLHOINO ce4vyeHua crieayet

y o = Ot 18,) (R, TE
cyntatb O6eCﬂeHeHHOI/I, eCc/m ycnosHas I'MOKOCTb CTEHKMN He npesbllwaeT

3HaYeHUn NpeaesbHOM YCIOBHOW rYbKOCTH P , onpegernseMbix no hopmynam Tabmmupl 9.

Tabnmua 9
CeyeHve YcnosHas MpepensHas ycroBHas rMoKOCTb CTEHKN
rMbKocTb P
anemenTa *
= 2 32

T HF 130+ 0,15% 23)

5 -
2 120 +035% £ 23 4)
3 5 £1 L2 (25)

5 -
1 LO+02k<16 (26)
<08 10 27)




-0,8 085+0,19% <16 (28)

=
I~
I

(0,40 +0,07R)(1+ 0,25 2=, Ty ) 29

T T |

O603HaueHus1, NpuHATbIE B Tab/mue 9:

X . ycroBHas rMBKOCTb 3/IEMEHTa, NMpUHMMaemMas B pacueTe Ha YCTOWYMBOCTH MW
LIEHTPa/IbHOM CXaTU;

by . LLMPVHA MOJSKW TaBpa.

MpumeyaHus

1 B kopof4aToM CeuyeHun 3HaueHvie P cneflyet onpefensitb AN MIACTUHOK,
PacnosioXeHHbIX NapasienbHO MA0CKOCTH, B KOTOPOU MPOBEPSIETCS YCTOMUMBOCTL 3/iEMeHTa B
Lenom.

< ¢ < <
2 B TaBPOBOM CEYEHUM I0JDKHO COBMOAaTLCA yerosie 1~ bylhy <y npu *<0,8wm *> 48

chopmyre (29) criefyet NpUHUMAaTL COOTBETCTBEHHO A=08uwm *=4.

3 3Hak "<" B hopMyfiax O3HAuaeT, uTo 3HAuEHVe Py B C/lydae €ero npesbllLeHns npu
pacyeTte no dropmyrie crieflyeT NpMHIMaTh PaBHbLIM yKa3aHHOMY B MPaBoii YacTu.

7.3.3 CTEHKU LieHTpas/bHO-CXaTbIX 3/1EMEHTOB CMJ/IOLLHOTO ceveHust (KOJIOHH, CTOeK, Onop 1 T.n.)
Ty 2
npu A 2 2,3, Kak npaBwio, crieflyeT YKpenaTb nonepeyHIMU pebpamu XecTKOCTH C Larom oT 2,5

hy Jile} 3% ; HA K&XKIOM OTNPaBOYHOM 3/IEMEHTE [I0/DKHO 6bITh HE MEHee [BYX pebep.

B cniiowHocTeHYaTbiX BETBAX KOJIOHH CKBO3HOIO CeyeHus pe6pa XXECTKOCTM AonycKaeTcAa
ycTaHaB/MBaTb TO/IbKO B Y3/1ax KpenieHsi CoeAVHUTE b HbIX peLLeTok (MiaHoK).

B cTeHKe, YKpern/ieHHo To/bKO nonepedHbiMy pe6pamu, WiprHa UX BbiCTynaloweii yacTu b

[o/pkHa  ObITb AN NapHOro  CMMMETPUYHOTO pebpa He MeHee (k9f/30+40) MM, A4nd

OAHOCTOPOHHEro pebpa - He MeHee (kef /20+50) MM; To/WHa pebpa b [0/PKHa BbITb HE MeHee
2h, (R, [ E
»

CTeHKM [OMycKaeTCsl YKPEemnisiTb OAHOCTOPOHHVAMU MOMEPEYHbIMU PeEBpPaMU XKECTKOCTU U3
OAVHOYHbIX YrOMIKOB, MPUBAPEHHbIX K CTeHKe nepoM. MOMEHT uHepuum Takoro pebpa,
BbIUMC/IIEMbIVi OTHOCUTE/IBHO OCH, COBMaatoLLeli ¢ Grukaiileli K peGpy rpaHbio CTEHKY, [ODKEH
6bITb HE MEHEE YEM /151 MAPHOro CUMMETPUYHOTO pebpa.

7.3.4 B LEHTpa/IbHO-CXXaTbIX 3/IEMEHTaX [BYTaBPOBOI0 CEYEHUsI C PACUETHOM BbICOTON CTEHKM

k
g B C/lydae ykpensieHMA CTeHKM Npoao/IbHbIM perOM XXECTKOCTU, pacnosioXeHHbIM nocepegnHe
IrI <

Bt >
1 IMEIOLLYM MOMEHT MHEPLN CEeYeHs In npn " 6, crenyet sHaueHme >‘H“‘, ycTaHOB/IEHHOe
B 7.3.2, YMHOXWTb Ha KoadhcpuumeHT

I I
p=1+04—11-01—L
byt hort3

30)

Mpu pacnonoxeHu pedpa ¢ 0HON CTOPOHbI CTEHKM EF0 MOMEHT MHEPLIUN C/IEAYET BbIUNC/IATL
OTHOCUTE/IbHO OCW, COBMNaJatoLLER ¢ Grvpkaiilei rpaHbo CTEHKN.

k
B c/y4ae BbINo/HEHWS NPO/O0/IbHOTO pebpa B Biae rodpa CTeHKM NPy BbluncrieHin % criefyet
YUUTBIBATL Pa3BepHyTYIO A/MHY rodpa.

MpofosbHbIE pe6pa XECTKOCTU CrIeflyeT BK/IOUYAThL B PACHETHbIE CEYEHMS 3/IEMEHTOB.

MuH/MasbHble pasMepbl BbICTYNAOLEH YacTy NpPofosibHbIX pe6ep XecTKocTu crefyet
NPYHUMATB Kak [/1A nonepeyHbx pe6ep cornacHo Tpe6oBaHusam 7.3.3.

7.3.5 B c/yyasx Korga hakTuieckoe 3HaueHue YC/IoBHOM TMBKOCTU CTEHKU P npeBbILLAET

npegernbHoe  3HaveHve >‘““‘, BbluncrieHHoe no copmynam (23)-(29) Tabmmubl 9, NpoBepKy
YCTOWUYMBOCTM 3nemMeHTa no chopmyne (7) [JonyckaeTcs BbIMOMHATb C YY4ETOM pacyeTHOW

YMEHb LLIEHHO NoLwaAW ceveHns 4 , onpejeneHHol cornacHo 7.3.6.

7.3.6 Mpy pacyeTe LEHTPa/IbHO- Y BHELLEHTPEHHO-CXaTbIX CTEPXHEN CM/IOLHOMO CeYeHust B



, Py =lhye 8V IR IR
cryuasix, Korga (DakTUYecKoe 3HaueHue YC/IOBHOW MBKOCTW CTeHku U 12)
npeBbILAET (NPU LEHTPaIbHOM CkaTuu He 60/iee YeM B 2 pasa) 3HaueHue NpeaeribHol YCrIoBHOM

rMOKOCTN  CTEHKM >‘W, noslydeHHoe cornacHo Tpe6osaHusim 7.3.2, a Takke 9.4.2 n 943, B
dopmynax (7), a Tawke (109), (111), (115), (116), (120) 1 (121) gonyckaeTcs NPUHAMATL PacyETHYO

YMEHb LLEHHYIO M/IOLRb CEeYeHs 42 gzamen 4.

3HaveHve 44 cneayeT BblUUCATL N0 hopMy/iam:

[151 ABYTaBPOBOIO Vi LUBE/VIEPHOMO CeYEHMiA

Ag = A= by ~hgdty 31)
A/151 KOPOBUATOrO CeueHNs:
MPY LIEHTPasIbHOM CXATIM
g = A= 2y ~ gy = 2oggs ~ba)ey @2)
NPV BHELIEHTPEHHOM CXaTU
Ag = A2y —hgdty 33)

B chopmynax (31)-(33) o603HaueHo:

k o
o pha pacuyeTHas M yMeHblUEHHAsi BbICOTA CTEHKM, PAaCMOfIOKEHHON napasvienbHo
N/IOCKOCTU, B KOTOPOIA NPOBEPSIETCSA YCTOWUMBOCTb;

L)
oy b pacyeTHas 1 yMeHbLUEHHAsA LLMPUHA MOsica KOPOoBHATOro CeUeHs!, PacrosIoKeHHOro
nepneHaVKyNsPHO N/IOCKOCTY, B KOTOPOI NPOBEPSIETCA YCTONUMBOCTD.

3navetme ' g LIEHTPa/bHO-CXATbIX 3IeMEHTax C/ieflyeT BbIUNUCIATL M0 DOPMy/iam:

AnA ABYTaBPOBOro cevyeHusa

hy = f’w[juw - (Xw "fiuw - 1)(qu -12- O:ISX)].“'E-"’ R}n

(34)
rae npu e 3,5 criegyet npyHimMaTh h= 3,5;
Ana kopo64aToro ceveHus
B =ty [Py — (g Ry = D —2.9- 0,25+ 07%,)]. [EV R, 35)
rae npu x> 2,3 crepyeT NpyHMaTh x= 2,3;
[N WBEJVIEPHOrO CeYeHns
g =tyh JEIR, _ (36)

3HaueHnst » u Py B dopmynax (34)-(36) 419 UeHTpasbHO-CXaTbIX 3/IEMEHTOB Crieayet
NPpUMHUMATbL CcorflacHo TpeGoBaHusiM 7.3.2. Tpu BbIYMCIIEHUM 3HAYEHWS ha Ona kopoGuaTtoro

kd ty

X, by ¢
ceyeHust no coopmyre (35) BMeCTo , Pa " o criefyeT NpMHMMaTb COOTBETCTBEHHO by Vo

> hpy =(he it (ROTE
Ml oy ML (e /27)ofRy , PN 3TOM 3HAYEeHVe P 1 creayetr onpeaendTb COrfacHo
TpeboBaHusam 7.3.10.

3nauenve 0119 BHELIEHTPEHHO-CXaTbIX 3/IEMEHTOB [ABYTaBPOBOro M KOpOBYaToro ceveHwii
crefyeT BblUMCSATb NO hOopMy/iam COOTBETCTBEHHO (34) u (35); npu 3ToM B 3TUX hopMyriax

sHaverna "= My taw cnesyeT NpUHUMATh COracHo TpeGoBaHuaM 9.4.2.

< o ]
7.3.7 Mpu NpoBEpKe YCTOMUMBOCTM NOSICHBIX JIICTOB B KAYECTBE PACUETHON LMPUHLI cBeca ¢
CcriefyeT NpYHUMAaTh PaccTosIHME:

OT rpaHn CTEHKM A0 Kpasi MOSICHOTo /incTa (MOJIKK) - B CBapHbIX 3/IEMEHTAX;

OT ocu Kpal7|Her0 6osra B nosice Ao Kpasi NoACHOro /icta - B a/ieMeHTax c Cpr/IKLI,I/IOHHbIMI/I
NOACHbIMUN COe JNHEHNAMMU;

OT HaYasia BHYTPEHHErO 3aKPYTr/ieH s A0 Kpast MoJKM - B MPOKATHBIX NPOUISX;



OT Kpast BbIKPY)XKM A0 Kpast MOJIKM - B THYTbIX MPOCIUIAX (CM. PUCYHOK 5).

7.3.8 YCTOMUMBOCTb MOSICHBIX JMCTOB M MOJSIOK LIEHTPa/IbHO-CXaTbIX 3/IEMEHTOB CM/IOLLHOTO
ceyeHus criefyet cuutatb OOGEeCneyeHHoW, ecrm ycrfioBHasi TMOKOCTb cBeca nosica (Mosiku)

Xf=(bef"rf'f) Rny o o o
U He MpeBbILAET 3HAUYeHWi Npe/ienbHOl YCNIOBHOI rMBKOCTM cBeca nosica
(nokw) Paf onpeensieMbIx No opMynam Taémmibl 10, B KOTOPbIX Mpy 3HaueHnsx < 0,8 wm
X2 4 crepyeT npyHAMATL COOTBETCTBEHHO * = 0,8 wm * = 4.

7.3.9 B LieHTPaIbHO-CXATbIX ANIEMEHTaX KOPOGUATOrO CEYeHs! NPeAErlsHYI0 YC/OBHYIO MMBKOCTb

NOACHOIo /mcta Mf’l cnegyetr npuHaMaTtb no Tabmmue 9 kak Ans CTEHOK Kop06anoro CeyeHus:

Tur1 = G 1200, R, iE

&
7.3.10 BbicoTa OTru6a nosku (CTeHKM) Aef (cM. pucyHoK 5) gomkHa 6bITh He MeHee 0,374 B
b
3/IEMEHTaX, He YCWIEHHbIX MiaHkamu, 1 0,274 - B afieMeHTax, YCWIeHHbIX NiaHkaMuy (CM. Tabmuy

2 (R IE
10); npu 3TOM TOJILWHA pebpa fo/PKHA ObITb He MeHee R .

7.3.11. MNpu HA3HAYEHUN CEYEHUI LIeHTPa/IbHO-CXXaTbIX 3/IEMEHTOB MO NpejeribHo rMKocTyY (B
COOTBETCTBMM C TpeboBaHuAMY pasaena 10.4) 3HaueHust npeesibHbiX YC/IOBHbIX TMOKOCTEel CTEHKM

by P (h
Pu M MOsICOB A”f ( yf ’1), onpegensieMbiX COOTBETCTBEHHO Mo Tabrmuyam 9 u 10, gonyckaetcs

(AR, | N
YBE/MUMBATL YMHOXEHNEM Ha KO3PMLMEHT #77"  Ho He Goree uem Ha 1,25.

Tabmua 10

CeyeHve MpegensHas ycrosHas rmbKoCTb cBeca

(oTrn6a) nosku Puf npu rM6KOCTIN 3NIEMEHTaA
085h<q

—— -
T 0,36 +0,10x @7

0,43 +0,08% (38)

[_ [_ 0,40 + 0,073 (39)

b —
b, e 0,85+ 0,150 (40)

L

a,

O603HauyeHve, NpuHAToe B Tabrmue 10:

X . ycroBHas rMBKOCTb 37IEMEHTa, NMpYHMMaemMas B pacueTe Ha YCTOWYMBOCTb MpW
LieHTPa/IbHOM CXXaTuu.

Mpvmeyanve - 18 cBecos (OTrMOGOB) NOJIOK (CM. PUCYHOK 5) NpeaeribHble 3HAYEeHUS YCIOBHOW

rmbKocTn P , Bblunc/ieHHble no chopmynam (37) n (38), criegyeT yMHOXATb Ha kKoadhdpmumeHT 1,5,
a no coopmyre (39) - Ha 1,6.

8 PacyeT 3/1IEMEHTOB CTaJlbHbIX KOHCTPYKLMIA Npy n3rvbe

8.1 O6Lyie nonoxeHyss pacyeTa



B 3aBMCUMOCTM OT Ha3HauYeHUst 1 YCMIOBWIA SKCT/yaTaLuy KOHCTPYKUMIA pacyeT m3rnbaembix
3/ieMeHTOoB (6aU1oK) criefyeT BbINOSHATL 6€3 yyeTa Wi € YH4eTOM MacTuieckmx gedopmaLiuin B
COOTBETCTBUM C NOAPA3AEEHNEM 3IEMEHTOB HA TPU K/lacca corsiacHo 4.2.7.

Baskun 1-ro Knacca crieqyet npuMeHsTh [/ BCEX BUOB Harpy3oK v paccuuTbiBaTh B npeaenax
YNpYryx aecdpopmMaLmii; 6askv 2-ro 1 3-ro KiaccoB CrieayeT NPUMEHsITb /18 CTaTUYECKUX Harpy3oK v
paccuuTbIBaTh C YUETOM PA3BUTKS NSIACTUYECKIX AeDOPMALIMIA.

Basku kpaHOBbIX MyTevi Nog, kpaHb! rpynn pexxumos paboTbl 1K-8K no MOCT 25546 npu pacyeTte
Ha MPOYHOCTL CriefyeT OTHOCUTL K 1-My Kiiaccy.

BucTasbHble 6asku Cefyet 0THOCUTL KO 2-My K/IacCy M pacCunTbiBaTh C YHETOM OrpaHnieHHbIX
nnacTmieckux Aeopmaupii B CTEHKe, 3HAUYEHS1 KOTOPbIX CrieayeT onpeaensite npu AOCTKEHN

A o
pacyeTHOro conpoTmBieHNA ¥ B nosicax, BbINoSIHEHHbIX U3 6osiee MPOYHOU CTau .

8.2 PacueT Ha NPOYHOCTL M3rMbGaeMblX 3/IEMEHTOB CI/IOLLHOTO CeYeHNs

8.2.1 PacyeT Ha NpoYHOCTL 6asiok 1-ro kfacca creayer BbINoMHATL N0 (hOpMyam:

npv AeViCTBMM MOMEHTa B OAHOM 13 rN1aBHbIX N/I0CKOCTEN

L <1
Wn,mjn R_y Yo . (41)
npyv AeficTBUM B CEYEHNM NONEPEYHO CU/ibl
_&5 g
ff.wRS’)r'C : (42)

npun AeﬁCTBMM MOMEHTOB B [IBYX IMIaBHbIX N/IOCKOCTAX (VI Hasm4dunn 6MMOMeHTa)

M, LMy o B

I s
ImR_y?’c I_ynR_y?’c IcoR_y?’c i (43)

rge & un Yoo PaccToAHUA OT rMaBHbIX ocei ao paCCManVIBaeMOVI TOYKKN ceYyeHus,
npn oAHOBPEMEHHOM [LeiCTBUM B CTEHKE BasKn MOMEHTa 1 nonepequﬁ CWUMbl

%,foi—oxo +od +372 <1
R O Ty /Ry, £1

»Ye (44)

roe 7x 7 Moyilm HOpPMasIbHOE HamnpshKEHVE B CPEAMHHOW MIOCKOCTU CTEHKM, MapasvienbHoe
NpoLO/IbHON OcK basky;

¥ - 10 e, NepneHaVKyNIAPHOE NPO/OSLHOI OCK BasKkK, B TOM uncre “ ¢ | onpeaensiemoe no
thopmyre (47);

Ty = O8I
p =S KacaTe/lbHOe HarnpsKeHne B CTEeHKeE.

a T
HanpsxeHus Tx nr, npuHMMaemble B dhopmyre (44) co cBouMMM 3Hakamu, a Takke "%
cnepyeT onpeaenaTb B O4HON U TOV Xe TOUKe CTEHKM BasKu.

B 6askax, paccuutbiBaembix no chopmyre (43), 3Ha4eHns HanpsXXeHWIi B CTEHKE GasiKn [O/DKHbI
6bITb MPOBEpPEHbI No hopmyre (44) B ABYX rNaBHbIX N/IOCKOCTAX U3rnba.

Mpn ocnabneHn CTEHKW OTBEPCTMAMU AnA GOJTTOB fIEBYI0 YacTb (hopMmysbl (42), a Takxe

3HaueHue ¥ B chopmyrne (44) crepyeT yMHOXaTb Ha KO3(hpUUMEHT &, onpepensiemblii no
hopmyrne

oe=sf(s—d)’ (45)

rae © - war oTBEepCTUiA B O4HOM pALY;
4 . nuametp oTeepcTyA.

8.2.2 PacueT Ha MPOYHOCTL CTEHKU Gasiku, He YKperyieHHoM pe6bpamu XecTKoCTH, Npu AeicTBuN

MecCTHOro HanpsbkeHust B¢ B MecTax MpWIOXEHU Harpysku K BepxHeMy Mosicy, a Takke B
OMOPHbIX CeYeHNAX 6asku criedyeT BbINOSHATL MO hopmyre



D Joc <1
e (46)

rae T e =F’f(jgff'w). (47)

3aeck ¥ - pacueTHoe 3HaueHue Harpysku (Cwbl);

ly YC/IOBHas [i/iMHa pacnpejerieHns Harpysku, onpegensdemas no hopmyrnam:

AN criyqaeB no pUCyHKy 6, a n 6

L =b+2k; (48)

A9 Crlyqas no pucyHky 6, B
ly =wifl 7, , (49)

rae - pasmep, paBHbIii CyMMe TOSLYHBI BEPXHETO Nosica 6askil 1 KaTeTa NOSICHOTO LLBa, ec/m
HKHASA 6aska cBapHasi (CM. PUCYHOK 6, @), MO0 PacCTOSHUKO OT HAPYXXHOV IPaHW NOSKKN A0 Havasa
BHYTPEHHET 0 3aKPYTNIEHNS CTEHKM, EC/IM HKHSA Gasika NpokaTHas (CM. pUCYHOK 6, 6);

¥ - KO3(PPUUMEHT, NPUHUMAEMBIN PaBHBLIM: 3,25 - [/ CBAPHBIX 1 NPOKATHLIX 6aUIOK;

4,5 - 0nis 6asoK ¢ hPYKLIMOHHBIMM MOSICHBIMU COEAVHEHUSIMUA;

I1f - CyMMa COBCTBEHHbIX MOMEHTOB MHEPLMM Nosica Gaskun U KpaHOBOro pesbca Wi MOMEHT
VHEPLWM CEYEHWsl, COCTOSILIEr0 M3 Mosica M pefbca B C/yyae MNpvBapkM pefbca LBamu,
ob6ecneunBaLLyIMy COBMECTHYIO paboTy nosica v pessca.

a - cBapHasi; 6 - NpokaTHas; B - CBapHasi Wi npokaTHasi Mpu Harpyske oT KoJieca KpaHa

PUCYHOK 6 - CXeMbl pacnpegerieHrsl CocpefoTOUEHHO HarpysKkn Ha CTEHKY 6asiku

8.2.3 PacueT Ha NPOYHOCTb paspesHbix 6asiok 2-ro M 3-ro K1accos [ABYTaBPOBOrO W

o i 2
Kopo64aToro ceyeHwii (PUCYHOK 7) U3 CTasm C HOPMaTUBHBIM COMPOTVBIIEHMEM B 440 Himm

npu cobmiogeHy Tpe6oBaHuii 8.4.6, 8.5.8, 8.5.9 1 8.5.18 1 nNpu KacaTeNbHbIX HAMPSHKEHUAX

= i o
i =Lyl Ay 095, (Kpome OMOPHbIX CeYEHWiA) CrielyeT BbINOSHATL MO hopMy/iam:

. LI
npwv u3rnée B NSI0CKOCTU HaNBO b LLEN XECTKOCTY ( ¥)

M

Cxﬁ Wm,mm R_y Ye (50)
- <
NPV M3rMGE B BYX NIABHbBIX MIOCKOCTSIX 1 HAMPSDKEHNSIX Oy 1(24,) L 03K,
M
My + 2 <1
CxﬁWm,mjnR_y'Tc p Wyn,mjnR_y'Yc G

* GopMy/ia COOTBETCTBYET OpUriHaUly. - MpumMeyaHve n3rotoButens 6asbl AaHHbIX.

A
3necb Mx, 7 - abCosMOTHbIE 3HAYEHVSI M3TNHAIOLLUX MOMEHTOB;

[~
“x, “F - KO3(hPULMEHTBI, MPUHUMAEMbIE COrMacHo Tabmmue E.1;



6. KO3 MLMEHT, NPUHUMAEMBII paBHbIM:

npn Tr $O5Rg =g,

npu O-3Rs <75 CO9R,

g1 020 [r_xr
oy +025(R, 62

Cdf = Af f_(‘lw
roe - OTHOLLeHWe n/olaan cedyeHus nosica K niolgan cevyeHua CTEHKU (Aflﬂ

A
HECUMMETPUUHOTO ceuveHns ' - nowpab MEeHbLLIEro nosca; /i1 Kopo6HaToro ceueHus A
CcymMMapHasi nyiola/ib CeYeHuii ABYX CTEHOK).

PucyHok 7 - CxeMbl ABYTaBpOBOro (a) 1 kopobyaToro (6) ceveHuin 6asiok ¢ AeCTBYIOLYIMM HA HUX
YCWmAMn

Mpu pacyeTe ceyeHns B 30He YMCTOrO M3rmba B hopmynax (50) v (51) crepyet npuHMaThb =1

[
11 BMECTO koathhuLMeHTOB “* 1 “? COOTBETCTBEHHO

Som =05(1% ;) € = 05(1+c) (53)
PacueTt Ha NPOYHOCTbL B OMOPHOM CEYEHWM GasioK (Npu My =0u M, ~0) criefyeT BbIMNOMHATH M0
chopmynam:
& g
Asz Fe ; (54)
Q—}. <1
247 Ry,

(55)

Mpwn ocnabneHy CTeHKM OTBepCTUAMU A4N1a 60/TTOB NeBYH0 YacTb hopmyn (54) un (55) creayet
YMHOXaTb Ha KO3hhMUMEHT &, onpeaensemMblii no chopmyrne (45).

C Uuefblo YCTAHOB/IEHUA PasMepoB MUHUMAaSTbHbIX CEYEeHUIn COCTaBHbIX GasioK 3HaAYeHUs

KoadhduLmeHToB “F 1 £y [onyckaeTca MPUHIMAaTb MeHblle 3HaYeHwid, NprBefeHHbIX B Tabnmue
E.1, HO He MeHee 1,0. Metoauka noab6opa MUHUMAsbHBIX CEYEHWA W3TMOGAEMbIX 3/IEMEHTOB
npviBeeHa B NpwioxeHu M.

8.2.4 PacyeT Ha NPOYHOCTb Pa3pesHbiX 6asloK NEPEMEHHOTO CeYEeHUs1 COrnacHo 8.2.3 ¢ y4eToM
nnacTuieckux aechopmaumii JOMYyCKAeTCA BbINOSHATL TOSbKO B OAHOM CeyeHun ¢ Havboree

He61aronprsiTHbIM  CoYeTaHem yCW'IVIVI M on Q; B OCTaslbHbIX CeYeHusiX basky pacuyeT criegyet

[
BbIMOJHATH MPU 3HAUYEHUAX KOIPULMEHTOB ©x 1“7 MeHbLMX, 4eM B Tabmmue E.1 npwioxeHusi E,
wm cornacHo 8.2.1.

8.2.5 PacueT Ha NpoYHOCTb Hepa3pesHbIX W 3alleM/IeHHbIX 6alok NOCTOSHHOMO BYTaBPOBOIO 1
KOpPOG4aTOro CeyeHuin ¢ ABYMSI OCAMW CUMMETPUM, U3rMOGaemblX B MJIOCKOCTM HaubosbLiel
XECTKOCTU, CO CMEXHbIMU NPOoJieTaMy, OT/myatoLyMucst He 6oriee yem Ha 20%, Npw coGrioaeHUn
TpeboBaHwii 8.4.6, 8.5.8, 8.5.9 1 8.5.18 cneayeT BbINOMHATL No chopmyrne (50) Kak ceueHwid 2-ro
Knacca ¢ y4eToM YacTUYHOTO NepepacnpesieneHnst OnopHbIX U NPOSIETHbIX MOMEHTOB.

B 3TOM C/lyuae pacyeTHOE 3HaueHe MOMEHTa ClieflyeT onpesenTh o (popmyse

M = 05Uy +M ) (56)

roe My HanbobLULMA M3rmbatoyii MOMEHT B MpOJsieTe WM Ha onope, onpeaensiemblii u3



pacueta HepaspesHoii 6askKv B NPEANO/IOKEHAM YNPYroii pa6oTsl cTasm;

My YC/IOBHbIA U3rMbatoLLyii MOMEHT, paBHbIiA:
\ :

a) B HepaspesHbIX 6a/Kax C LAPHUPHO ONepTbiMM KOHLAMU 60/TbLLEMY 13 3HAUEHWI:

My
Mef =max{ }
1+alfll : 7)

Mgf =0,5M2, (58)

rAe cMMBOJ MAX  03HAYAET, YTO CrIelyEeT HAMTV MaKCVMYM BCETO CrIEAYIOLLErO 3@ HUM BbIPaXXeHUS;

My n3rubatoyi MOMEHT B KpaviHem nposieTe, BblUYMC/IEHHbIN Kak B CBOGOAHO OnepToi
0/[IHOMPOSIETHO basike;

@ - paccTOsiHWE OT CeYEHs1, B KOTOPOM AeiiCTBYEeT MOMEHT My [10 KpaiiHeit onopsl;

! . prviHa kpaiiHero nporeTa;

M3 vakcumans Hbiii 13rnbatoLLyii MOMEHT B MPOMEXYTOYHOM MPOJIETE, BbIYUC/IEHHBIN KaK B
LLAPHMPHO ONEepPTOi OAHONPOSIETHO HGaske;

6) B OAHOMPOJIETHBIX 1 HEpa3pe3HbIX 6asikax C 3aLLeM/IEHHbIMY KOHLLaMK My = 0’5M3, rae M3

Hau60/b LLWIA U3 MOMEHTOB, BbIUMC/IEHHBIX KaK B 6asikax ¢ LapHMpamMm Ha onopax;

B) B 6asKke C OfHMM 3alleMsieHHbIM U ApYrM CBOGOAHO ONepTbiM KOHLOM 3HaueHue My
crneayet onpegenaTb no doopmyrne (57).

3HaueHre "+ B chopmynie (52) criedyeT BbIUUCTATL B CEYEHUM, rae aelicTByer " WAL - eC/n

Mmax - MOMEHT B NposieTe, crieAyeT NPOBEPUTL ONOPHOE ceveHne Gasku.

8.2.6 PacueT Ha NPOYHOCTb HepaspesHbIX U 3alleMieHHbIX 6a1ok, yaoBeTsopsowpx 8.2.5, B
cnyyae m3rvba B ABYX [NaBHbIX MJIOCKOCTAX CrieflyeT BbIMOMHATL no dopmynie (51) ¢ ydeTom
nepepacnpeesieHsi onopHbIX U NPOSIETHbIX MOMEHTOB B [BYX /laBHbIX MJIOCKOCTAX COr/IACHO
ykasaHuam 8.2.5.

8.2.7 PacueT Ha MpPOYHOCTb HepaspesHbiX W 3aLLEM/IEHHbIX 6asoK, YA0B/IETBOPSIOLLYX
TpeboBaHusim 8.2.5, 8.4.6, 8.5.8, 8.5.9 1 8.5.18, gonyckaetcs BbINOSHATL No chopmyre (50) kak
ceueHuini 3-To Krmacca C y4eToM nepepacrnpejeneHnst nsrnéalolyx MOMEHTOB M 06pasoBaHus

YCNOBHBIX MNIACTUMECKUX LIADHMPOB, a TaKke B/MSHUA KacaTeNbHbIX HanpskeHui "+ B
COOTBETCTBUM C 8.2.3 B CEHEHUAX C MaKCUMasbHbIM U3rMbaroLLyiM MOMEHTOM.

8.2.8 Pacuer Ha MPOYHOCTb GUCTasbHLIX pa3pesHbix 6asiok ABYTaBPOBOro M KOPOGYaTOro
CEYEeHUIn C ABYMSI OCAMU CUMMETPUM Mpu cobnogeHun Tpe6osannii 8.4.4, 8.5.9 1 8.5.17 u npun

< 7, L05R
KacaTefbHblX  HanpsXeHnax ~* = 0.98; niy oo
BbIMOJHATL Kak pacyeT ceueHuii 2-ro kracca no hopmynam:

(Kpome OMopHbIX CceveHwid) criedyet

npun n3rvbe B 0,D.HOI7I 7IABHOW N/IOCKOCTN

M, <1
CnﬁerRyw'Yc h (59)
Npw 13rmbe B ABYX [MaBHbIX MIOCKOCTAX
M, R T
CnﬁerRyw'Yc CerynR_yf'?"c ) (60)
B chopmynax (59) n (60) 0603HaueHo:
Cp = (ozfr+0,25—0,0833fr2)f(af +0,167) 61)

rae Cdf =ﬂfwa;f=RyffRyw;

B KO3t PULMEHT, MPUHIMAEMBbIIi PABHBIM:

non 7r $O5E, B, =g,

npu 0-3Rs <75 CO9R



g =1- 0,2 Ty 4
’ o pr +0,25| Ry,

; (62)

o KO3 hMLMEHT, MpUHMMaeMblil paBHbIM 1,15 - Ans AByTaBpoBOro cevenus u 1,05/7 - ons

Kopo6anoro CeyeHud.

Pacuet 6ucTasbHbIx 6asiok Npn HaU/IMYUKU 30HbI YUCTOIO u3rnba n B OMNOPHOM CevyeHun, a Takxe C
Y4eTOM OC/labneHnsi ceveHmns criedyeT BbIMOMHATL COriacHo 8.2.3 v NnpuioxeHuo M.

8.3 PacueT Ha NPOYHOCTb GAsIOK KPAHOBLIX MyTEH Cr/IOLHOTO CeueHust

8.3.1 PacuyeT Ha MNpOYHOCTb 6aslok KpaHOBbIX MyTeil crieflyeT BbINOSHATL COr/lacHO
TpeboBaHusiM 8.2.1 Ha AeiCTBME BEPTUKa/bHbIX W FOPU3OHTA/IbHBIX HArpy3ok, onpegensiembix
corsiacHo CIM 20.13330.

8.3.2 PacuyeT Ha MpOYHOCTb CTEHOK Gasiok KpaHOBbIX MyTel (3a WCK/oYeHneMm 6asiok,
paccunMTbiBaEMbIX Ha YyCTasnioCTb, A7 KpaHOB Tpynn pexumoB pabotbl 7K B uexax
MeTa/Vypruiecknx npounssoAcTs u 8K) criegyer BbIMOMHATL Mo dhopmyrne (44), B KOTOpOI npu
pacueTe ceyeHuid Ha onopax HepaspesHbix 6aiok BMecTo koadhdmumeHTa 0,87 cneayet npyHAMaTh
KoadppurumeHT 0,77.

8.3.3 MMpy pacuete Ha MPOYHOCTb CTEHOK 6asIoK KpaHoBbLIX MyTel U3 CTa/m C Npesesiom

2
TekydecT He 6onee 440 H/MM™ pana kpaHoB rpynn pexumoB pabotbl 7K (B uexax
MeTaUVTypruieckux nponssoacTs) 1 8K fo/DkHbI ObiTb BbIMOHEHbI YCIOBYS:

i} p] p] 2
_R \](Ox F Oy T, +Ol‘oc,x)oioc,\y * Ofocy +3(TX_;II +TIoc,z;u) <1
Y

; (63)

(o, +o;oc,x)fR}, ﬁl; (64)
(Oosy + o)/ By <1, (65)
(T *Troep Y Trp ) By 31, (66)

roe g KO3thULWEHT, NpUHIMaeMblit paBHbIM 0,87 Ana pacyeTa paspesHbix 6asiok u 0,77 s
pacyeTa ceyeHuii Ha ornopax HepaspesHbix 6asiok;

[ =Mme’ [ =0’250306J : Tloc,y =’)f'f’)f'f1Fn.l"(ﬁf%f); Ly =2M{f,.l"ff;

Ty = O e : The,p = O:BOIOCJ ; Tim = 0’250,@ ) 67)

B chopmynax (67) 0603HaueHo:

M u¥ - cootsercTBeHHO n3rnbatoLLin MOMEHT W ronepeyHas cuna B ceyeHun G6asku oT
pacuyeTHol Harpysku, onpegensemoii cornacHo CM 20.13330;

TS - K03hIMLMEHT HAZEKHOCTM MO HArpy3Ke /1 KDAHOBbIX HArPy30K, MPUHAMAEMbIii COFMIACHO
CIM20.13330;

LARR KO3hhMLMEHT YBEMMUYEHUS COCPEAOTOUEHHON BEPTUKaIbHOW Harpy3kn OT O4HOr0 Koseca
KpaHa, npuHumMaemsiii cornacHo CM 20.13330;

F” - NOJSIHOE HOpMaTMBHOE 3Ha4YeHue COCpe,D,OTOHeHHOVI BepTVIKaI'IbHOVI Harpyskm ot ogHoro

KOsieca KpaHa,

for 6 8.2.2;
yCrioBHas A/vHa, onpejensemas corfiacHo Tpe6osaHvsim 8.2.2;

i mecThbiii KPYTALLWIA MOMEHT, onpegensemMblii no dopmyrne

M, ='Yf’Yf1Fne+0:?5thr , (68)

rae £ = %2 (3pech # - umpuHa nopoLBLI penbca);

G . pacyeTHas Tropu3OHTaslbHAA Harpyska, HanpaBfieHHas MOMNepPeK KpaHoBOro Ny,
Bbi3blBaemMasi nepekocamy MOCTOBbIX KPaHOB U HenapasvieslbHOCTbH KPaHOBbIX nNyTel
npuHMMaemas corsacHo CI120.13330;

k" - BbICOTa KPaHOBOIo pesibCa;



3
=] +
Ly =l +bgiz i3 CyMMa COGCTBEHHbIX MOMEHTOB MHEPLIMM NPY KPYYEHUM perbeca U nosica,

b i
rae °f n*F - COOTBETCTBEHHO LLMPUHA U TOSILWHA BEPXHETO Nosica 6asku.
Bce HanpsixeHusi B hopmynax (63)-(67) cneayeT NpyHAMaTb CO 3HAKOM “ntoc”.
8.3.4 PacueT Ha MpOYHOCTb MOABECHbIX GasoK KpaHOBbIX MyTeli (MOHOPEernbCoB) crieayet
BbIMO/HATL C YY4ETOM MECTHbIX HOPMasbHbIX HaMpshkeHWdA OT [aBfieHUst Koseca  Kpawa,

HanpaBs/IEHHbIX BLO/Ib W MONEPEK OCK BasKu.

8.3.5 PacueT Ha NPOYHOCTb BUCTA/bHBIX GANOK KPAHOBLIX MyTell [ABYTABPOBOIO CEYEHUs C

= <
ABYMSI OCAMMW CUMMETPWM A1 KPaHOB rPynn pexumoB paboTbl 1K-5K npmr Ry £ By -15
[JonyckaeTcs BbINOMHATL Mo dhopmyrie (60), B KOTOPOIA:

M o o o
7 - verubaloupii MOMEHT B TOPW3OHTA/IbHOM MIOCKOCTW, MOSHOCTbIO Mepejatoupiics Ha

BEpPXHWIA Nosic Gasku;

Wi =Wt vioment COMPOTUB/IEHUA CEUEHUS BEPXHETO MOSAICa OTHOCUTENLHO ocn &~ ¥ ;

£r . KO3 DMLWEHT, NMPUHUMAEMBIV paBHbIM 1,15.

PacueT Ha MPOYHOCTb CTEHOK GUCTaslbHbIX Aok KpaHOBbIX MyTel CriefyeT BbINo/HATbL
corfiacHo Tpe6oBaHusm 8.3.2.

8.4 Pacyert Ha 06LLyt0 YCTONYMBOCTb U3rMGaeMbIX 3/IEMEHTOB CI/IOLLHOTO CEYEHNSI

8.4.1 Pacuert Ha ycTOUMBOCTb ABYTaBPOBbIX 6asI0K 1-ro kracca, a Takke 6uctasibHbix 6asok 2-
ro Knacca, yfoB/ieTBOpAILLYX TpeboBaHuaM 8.2.1 1 8.2.8, crieflyeT BbINOSHATL Mo chopmyriam:

npu n3rnbe B NIOCKOCTM CTEHKW, COBNAAAOLLEN C NIOCKOCTbIO CUMMETPUN cCeveHna

M, 1

Eh I'chR_y Ye . (69)
Npu n3rube B ABYX FNaBHbIX MIOCKOCTSIX (M HAMMUMM CEKTOPUATLHbIX HANpsKeH1M)

M
M, + LA 5 <1

fobWchR_y']"c WyR_y Ye WmR_y'?"c h

(70)

B chopmynax (69) n (70) 0603Ha4eHo:

¥b - Ko3hehMLMEHT yCTOMUMBOCTM NPU U3rMBe, onpeaensemblii No NPUIoXKeHMo XK Ans Gasok ¢
OMOPHBIMM CEUEHVSIMU, 3aKPET/IEHHBIMU OT 60KOBbIX CMELLEHNIA 1 MOBOPOTA;

Wex - MOMEHT COMPOTVB/IEHNSI CEYEHUA OTHOCUTENIbHO OCK & ~ & BblUNCIEHHbIV Ana cxatoro

nosica;

W, - o
¥ - MOMEHT CONPOTUBJIEHMA CeYeHNs oTHocuTenbHO ocu '~ | coBnagaroLeii ¢ MoCKOCTbI0
n3rnba;

Fo - CeKTOpMaJ'IbeIVI MOMEHT CONPOTUB/IEHNA CEeYEeHUS.

s 6rcTanbHbIX 6anok B thopmyrax (69) u (70), a Takke npu onpegenerm ¥#  crepyet £

R
3aMeHsATb Ha “

i
8.4.2 Mpu onpeaeneHun sHadeHns ¥ 3a pacueThylo A/wmHy Garku ¢ criefyeT npuHUMAaTh
paccTosiHie MexX[y TOUKamm 3aKperyieHWin CxaToro nosica OT MonepeuHbiX CMeLeHWin (y3namu
NPOAO/LHBIX WM NONEePEYHbIX CBA3EHN, TOUKAMU KPENIEHUs XKECTKOr0 HacTwia); npu OTCYTCTBUM

cBazeit ¥ ¢ (rae ! - nporeT Ganku); 3a PACUETHYIO [/MHY KOHCOMN CIeflyeT NPUHUMAT: fy =1
MpW OTCYTCTBUM 3aKPETJIEHNS CXATOTO MOsica HA KOHLIE KOHCO/M B FOPU3OHTa/bHOW MIOCKOCTH
(3mecb ! - A/MHa KOHCOMMA) WM paccTOsiHMe Mex/ay TOUuKaMu 3aKpemnsieHus CXaToro nosica B
TOPW30HTaSTLHOU NIOCKOCTY - MPU 3aKPEMIEHNW NOsICA Ha KOHLLE W MO A/MHE KOHCOJM.

8.4.3 PacueT Ha YCTOYMBOCTL 6asioK KPaHOBbLIX MyTeli 4BYTABPOBOIO CeueHusl crefyet

LM N N
BbINOJIHATbL MO cpopmyne (70), B KoTOpOM: "¢ - VI3I'I/I6aIOLUMI/I MOMEHT B TOPU3OHTasIbHOU

< -~ . W, = Wf
N/IOCKOCTW, MOJSIHOCTbKO nepefawupymca  Ha BEpPxXHUMM nosac 6asku; ? &
CONpPOTUB/IEHUA CeYeHUA BEPXHEro nosica OTHOCUTE/TlbHO OCU rFor,

MOMEHT

8.4.4 YcToiumBOoCTb Gasiok 1-ro knacca, a Takke bGuctasbHbIX 6asok 2-ro knacca criegyert
cunTaTb 06ecneyeHHo:

a) Npuv nepegaye Harpysku Ha 6asky Yepes Cr/IOLLHON XEeCTKMIA HACTU (N/UTbI Xene306eTOHHbIe
13 TSXEIoro, JIerkKoro v AYencToro 6eToHa, NAOCKWiA U MPOWIMPOBAaHHBIN METAVTMYECKUIA HACTI,
BOJH/CTAsA CTaslb U T.N.), HENPEPbLIBHO OMUPAIOLLMIACA Ha CXATbIV NOSIC 6asKN 1 C HUM CBA3aHHBIN C



MOMOLLI0 CBApPKM, 60/TTOB, CaMOHape3aoLyIX BUHTOB U [p; NPV 3TOM CWbl TPEHUS YUUTLIBATL HE
crnegyer,;

Py = i) (R IE
6) Mpy 3HaYeHWAX YCOBHOWM TMOKOCTWM CXaToro nosica 6asku A , He

NpeBbILAILYX ee NpeferbHbIX 3HaYeHWi Aﬂb, onpegensiemMbix no opmynam Tabmusl 11 ans
6as1I0K CUMMETPUYHOTO BYTaBPOBOIO CEYEHUsI W aCUMMETPUYHOIO - ¢ 60/1ee Pa3BUTLIM CXaTbIM
NoSICOM, paccuunTbiBaembix No hopmyrie (69) 1 MMeoLLyIX OTHOLLEHVE LLMPVHBLI PaCTSIHYTOrO nosica
K LLMPWHE cxaroro nosica He meHee 0,75.

Tabmua 11
MecTo NpwiIoXeH!A Harpy3ku YcnosHas npeferbHas TMOKOCTb CXaToro nosica npokaTHo
WM cBapHO 6askm P

K BepxHemy noscy 035+ 0003287 + (0,76 -0,025/ )51 & 1)
K HwkHeMmy nosicy 0,57+ 0,00320/ + (0,92-0,020/%) /h 72)
He3saBucumo oT YPOBHS 04T+ 000320 2+ (073 -0,01647 )81 A (73)
NPWIOXeHUA Harpysku npu

pacyete yyacTka Gasku mexay

CBA3AMM WM NPU YACTOM U3rnée

0O603HaueHVs, NpuHATLIE B Tabnmue 11:
& Nt - cOOTBETCTBEHHO LLMPUHA W TOSILLYHA CXATOrO NOSACa;
% - paccTosiHue (BbICOTa) MeXy OCSMM MOSICHBIX SMCTOB.

MpumeyaHus

1 3HaveHus "2 onpepenembi npu 1< %15 £ 61 15< b/t < 35; nng Ganok ¢ oTHowweHrem /¢ <
15 B chopmyrax Ta6mmupl 11 creayeT npuHumarts &/¢ =15,

2 Ana 6anok ¢ OPUKLMOHHBIMU NMOSICHBIMU COEAVHEHUAMU 3HAYEHNS Pup criefyeT yMHOXaTb
Ha 1,2.

* Ryt
3 3HaueHus P [0MNycKaeTcA MNOBbICUTb YMHOXEHVEM Ha Ko3adhdumumeHT ) 0, roe
o= MIW,re)

8.4.5 TMpyKpenseH!st K CXXaToMy MNOSICY XeCTKOro HacTwia, MPOAO/bHBIX WM MonepeyHbIX
cBsA3ell, KOTOpble [O/DKHbI OGECMeunTb YCTOWUMBOCTb M3rMGAEMOro  3fIeMEHTa, Crieayer
paccuuTbiBaTb Ha (DAKTUYECKYD WM YC/IOBHYIO MOMepedHyto cwily. [pyu 3TOM  YC/IOBHyO
nonepeuyHyto CWy CrieflyeT onpeaersTh:

Mpu 3aKpersieHnn 6asku B OTAEMbHLIX Toukax - no chopmyne (18), B koTopoii ¥ cremyer
onpeaenaTb A8 cevyenusa Tuna £ (cm. Tabmmuy 7) npu rmbkoctu (rae * - paguyc vHepuum
CeyeHs CKaToro Nnosica B ropusoHTasIbHol nnockocTy), a & - BbluncAaTs no chopmyne

N = (Apr +0.254,) Ry (74)

rae Af n Aw - niowaan cevyeHna COOTBETCTBEHHO CXaToro nosica n CTeHKH,;

r =Ry iRy, 210,

1

R R
¥ TP - pacueTHble coNpOTUB/IEHNS CTasI COOTBETCTBEHHO CXATOTO MOACA U CTEHKY;

NpY HeNPepLIBHOM 3aKpen/ieHn - No chopmyse

g fic =3Qﬁc ”' (75)



rae 95 - ycroBHas nonepedHas cuia Ha eAvHULLY 4/MHbI NOsICa GaUKu;

Cre YCrIOBHaA nonepeuHas cuna, onpeaensiemas no cgopmyne (18), B kotopoit © ~1, a &
cnepyeT BbIUUCIATL N0 dhopmyre (74).

8.4.6 YcTOMUMBOCTb HAsIOK C CeYEHMAMN 2-T0 1 3-r0 KIACcCoB CrieflyeT cumtaTb o6ecneveHHow

npy BbINOSHEHUN TpeboBaHuin 8.4.4, a /m60 8.4.4, 6 NpW YCNOBWMM YMHOXEHWSI 3HAYEHMI Aﬂb,
onpegensemMblx no doopmynam Taémmupl 11, Ha ko3 ULMeHT

5=1-06(c, ~1ic-T (76)

rae 15 - koadhthMLMEHT, onpeaensieMblii No GosbLIEMY 3HAUEHWIO U3 HOPMYIT:
o1y = My I(WmRy'Tc) wwm Slx = Bey (77)

N <
W vsmenrsioLiics B npepenax 1 < 1x < Ex

M

3pecb % - y3rvbaroLyii MOMEHT B CEYEHWM;

6. KO3hhMLMEHT, NPUHMMaeMbIii no doopmyrne (52);

¥ - koathtULMEHT, MPUHUMAEMBIV COTNlacHo Tabnuue 75.

IMpw 3TOM AonyckaeTcsl NPYHUMATL 3HAYEHUS YCNIOBHOW NpeaesibHOM rnbKocTy nosica 6asku:

8%ab g ydacTke A/MHbl 6asiku, Fae YUUTbIBAIOTCA niacTuieckue aechopmanmm;

*, = Mg iy & R
Pab Ha yyacTKax A/MHbl 6asKu C HANPSHXKEHUSIMU B CEHEHUAX 7 i i, » e

YueT niiacTuiecknx gedopmauyii Npu pacuete 6asiok CO CKaTbiM NOSICOM, MeHee PasBUTbIM,
UeM pacTsHyTbINA, JONYCKAETCS /ML NPY BbINOSHEHUN Tpe6oBaHwWii 8.4.4, a.

8.5 lNposepka yCTO[/‘NI/IBOCTVI CTEHOK W MOSICHbIX JIMCTOB U3rMGaeMbIX 3/lEMEHTOB CM/IOLLHOTO
ceveHusa

8.5.1 YcToiumBOCTb CTEeHOK 6Gasiok 1-ro knacca criegyeT cuutaTb 06ecnevyeHHon, ecim
BbINOSHEHbI TPE6oBaHWA 8.2.1, 8.3.1-8.3.3, 8.4.1-8.4.5 1 yc/ioBHas TMGKOCTb CTEHKM

Ay =(he itV IR IE
w = Uy 1) %, (CM. p1CyHOK 5) He NnpeBbILwAaeT 3HaueHi:

3,5 - NPV OTCYTCTBUN MECTHOTO HanpsikeHns “ ¢ g Gaskax ¢ ABYCTOPOHHIMI NOSICHLIMU LBAMY,

3,2 - T0 e, B 6askax ¢ OAHOCTOPOHHUMUN NOACHBLIMU LLBAMW;

2,5 - NP1 HA/MUMN MECTHOTO HanpskeHust “o¢ B Garikax ¢ [BYCTOPOHHIMI NOSICHBIMM LLIBAMN.

Mpu 3TOM criepyeT ycTaHaB/MBaTb MOMEPEYHble (M OMOPHbIE) peGpa XecTKOCTU COracHo
TpebosaHusm 8.5.9 wwm cornacHo 8.5.11 1 8.5.12.

8.5.2 MpoBepKy YCTOWYMBOCTM CTEHOK 6asiok 1-ro kiacca crefyeT BbIMOSHATL C YYETOM
HavbOosbLIErO CXUMAIOLEro HanpsXeHus @y pacyeTHON rpaHvlbl CTEHKW, MPUHUMAEMOro co

3HakoM "M/iIoC”, cpefiHero KacaTeslbHOro HanpsXeHnsa 7 1 MEeCTHOTo HanpsXeHus Tie B CTeHke
nog cocpefoTOYEHHON Harpy3Ko.

Hanpsikeruss © 1 7 crieflyet BblUMCNSTb MO (hopMy/iam:

o =M, i1, 78)

T= Q"f(f'wkw) , (79)

roe M n Ea cpefHve 3HAUYEHst COOTBETCTBEHHO M3rMGAlOLLEro MOMEHTA 1 MONepeyHol Cunibl B
npegenax oTceka; ec/mM [/mMHa oTceka ¢  (PacCTosiHe Mexay OCAMU MonepeuHbix peéep

o A
)KeCTKOCTI/I) 60/bLle ero pacyeTHOM BbICOTbI gf, To 3HaueHms M u & criegyeTt BbIYUC/IATbL Kak

o ok
cpefHve AnA 60/iee HaNPSHXKEHHOTO yyacTka C J/WMHOM, paBHoi “% , ec/m B npegenax otceka
MOMEHT WM NonepeyHasl cuia MeHsIloT 3HaK, TO WX CPefHMe 3HAYEHWs CriedyeT BbluMC/fTb Ha
ydacTke oTceka C OHUM 3HaKOM;

k
4 - pacyeTHas BblCOTa CTEHKM, NPUHAMAEMast CorfacHo Tpe6osaHuam 7.3.1;

kw - NO/HaA BbICOTA CTEHKW.



M T hoc (T locp ) ~ “
ecTHoe HanpshkeHve 2/ B CTeHke Moj CcOoCpefoTOYeHHOW Harpyskoli cregyet
onpeaenaTb cornacHo 8.2.2 n 8.3.3.

B oTcekax Gasku, rAe COCpefoTOouYeHHas Harpyska NPWIOXeHa K pacTsiHyToMy Mosicy,
O/JHOBPEMEHHO [I0/DKHbI GbITb YUTEHb! TOMLKO & 1 7 wm Tioe iy 7

8.5.3 YCTOMUMBOCTb CTEHOK HasioK 1-ro kacca CUMMETPUYHOTO CeYEHNs!, YKPemnEHHbIX TO/bKO
=
nonepeuHbIMM Pebpamm XeCTKOCTU (PUCYHOK 8), MPK Hasdmn MecTHoro Hanpshkermns (7c ~0) n

o Ay L6 (R fa o
MpY YCNIOBHOW TMGKOCTU CTEHKM ¥ e crieflyeT cuutaTb 06eCcneyYeHHol, eCv BbIMNOHEHO
ycrioBue

2 2
J(O’focr t e "rofoc,cr) H(rlry )y, £ 1_ (80)

a) F 6) F
l . T - S k G o1 -
= v =hl: Ram:
H -c PE; H
H< — H<
- -0' = -
G, a O B G, a G, -

a - NP NPWIOXEHUM COCPE0TOUEHHOW HArpy3ku K CxaToMy nosicy; 6 - To Xe, K pacTsiHyTOMy rosicy

PucyHok 8 - Cxema ydacTka 6asku, yKpensieHHo nonepeyHsIMm pebpamu XXecTKoCTH

B chopmyrne (80) 0603HaueHO:
a, Tloc , T - HanpshkeHus, onpeaensemMble corfiacHo TpebosaHusiv 8.5.2;

Ter - KpUTMUECKOE HAMPSXEHWE, BblUMCTIEeMOe Mo hopMyrie

-
Tor =Cch_y "r}\w‘ (81)

roe Fer . KO3hhMLMEHT, Onpeaensiemblii cornacHo 8.5.4-8.5.6;

a
focer _ kpuTUECKOE HAaNPSHKEHVE, BblUCIIeMOE Mo hopMyrie
- 52
T ise,er _CICZR}I ! ;\w (82)

rae “1 1 2 - koadhdnLMeHTbI, ONpeaenaeMble CornacHo 8.5.5;

Ter - KpUTM4eCkoe HanpsxeHue, Bblymcsemoe no obopmyne:

Tor =103+ 076/ 2)R, 135 3)

3aech # - OTHOLLEHE 60/bLLIEl CTOPOHBI OTCEKA CTEHKM K MEHbLLEN;
Pg =(d it )R I E A
a = dltn) (K ; @ - MeHbLLas 13 cTOpoH oTceka cTerkn (7% wm ).

8.5.4 ina 6anok no 8.5.3 npu 7i¢ 0 koacpcpuumeHT e B chopmyne (81) criefyeT onpesenaTh

no Taémue 12 B 3aBUCUMOCTM OT BWAA MOSICHBIX COEAVHEHMI U 3HaueHust koaththuLmeHTa &
BbIUYMC/IIEMOTO MO chopMysie

B=B(bs /by Meg fzw)3’ (84)

rae g KO3 ULWEHT, NPUHUMAaEMBIii no Tabmmue 13;

be &
£ , £ - cooTeTcTBEHHO LLMprHa 1 TOJILLHA CXaToro nosca Gasku.

Tabmua 12



MosicHble coeavHEHVst

3nauene “¢* npu 3, paBHom

6aU10K
<08 1,0 2,0 4,0 6,0 10,0 230,0
CBapHble 30,0 31,5 33,3 34,6 34,8 35,1 35,5
PPUKLMOHHbIE 35,2
Tabmmua 13
Banku YcnoBusi paboTbl CXATOro nosica &
KpaHoBbIx nyTeit KpaHoBble pefbCbl He NpYBapeHb! 2,0
KpaHoBble pesnbCbl MpyBapeHsl @
Mpouve Mpv HenpepbIBHOM ONUPaHUW NAT @
B npouux cryqanx 0,8

0,8.

MpuveyaHve - O OTceKoB 6asloK KpaHOBbLIX MNyTell, rae CocpefoToveHHast Harpyska
MPUIOXeHa K PaCTAHYTOMY NOSICY, NPU BbIUMCTIeHN KoadichuumenTa © crieayeT npuHuMaTh =

o =
8.5.5 lNMpu BblUMCIEHWN 3HAYEHNI Tocor o chopmyre (82) npu Tie 70 crefyeT NpYHUMaTh:

1 - no Tabmue 14 B 3aBMCMMOCTU OT OTHOLLEHMS

all
# 1 3Havenns

Iy _
3HaueHvie ‘¢ criegyet onpefensTb CornacHo Tpe6oBaHUaM 8.2.2);

“2 - no Tabmue 15 B 3aBMCMMOCTW OT OTHOLLEHMA

afkgf

0 =104 By

(3pecb

N 3Ha4YeHnA a, BblHUC/IHEMOrO MO

chopmyne (84); Ans 6an0K C PUKLIMOHHBIMM MOSICHBIMM COeAVHEHVAIMU CrieflyeT npuHuMaTs 3 =

10.
Tabmua 14
? 3HaueHns 1 npu @l by (aylhg) , 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 28,5 245 21,7 19,5 17,7 16,2
0,15 38,9 31,3 279 23,0 18,6 16,2 14,6 13,6 12,7 12,0
0,20 33,9 26,7 235 19,2 15,4 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
0,40 274 20,0 16,8 12,7 9,5 7,9 7,0 6,6 6,3 6,1
Tabmua 15
o 3HaueHus KoadhdhumeHTa “2 npu @lly (g lhy) pasHoM
0,50 0,60 0,67 0,80 1,00 1,20 1,40 21,60
1 1,56 1,56 1,56 1,56 1,56 1,56 1,56 1,56
2 1,64 1,64 1,64 1,67 1,76 1,82 1,84 1,85
4 1,66 1,67 1,69 1,75 1,88 2,01 2,09 2,12
6 1,67 1,68 1,70 1,77 1,92 2,08 2,19 2,26
10 1,68 1,69 1,71 1,78 1,96 2,14 2,28 2,38
230 1,68 1,70 1,72 1,80 1,99 2,20 2,38 2,52

P
Mpu “&¢ “0 npoBepky cTeHku mo chopmyne (80) CrieflyeT BbINOSHSATL B 3aBUCUMOCTU OT

ik
sHauermns &'

alk

<
a) Npv OTHOLLEHN & = 0,8 3Hauenvie ¢ crieayeT onpedensTb Mo diopmynie (81) ¢ yuetom

TpeboBaHwii 8.5.4.
Ec/m cocpefoToueHHas Harpyska NpwioXeHa K pacTsiHyTOMY Mosicy (CM. pucyHok 8, 6), To npu
NPOBEpKe CTEHKM C YYeTOM TOMbKO “ ¢ 1 7 npu onpeaeneHm koachchmumenTta & no dopmyne (84)

b i
3a “f n°S cnegyer NnpUHAMATL COOTBETCTBEHHO LMPUHY U TOJILLMHY PACTSIHYTOrO MOSICa;

alk

6) NP1 OTHOLLEHN of >0,8 nposepky Mo dhopmyrie (80) creayeT BbINOMHATL ABaXKbl:

npu 3HaueHn 7 ¢ | BblunCIEHHOM 1o chopmyrie (81) ¢ yueToM Tpe6oBaHWii 8.5.4, U NPy TakoMm

3HaueHn T o chopmyre (82), korga npu onpegeneHn koadbduumeHtos 1 1 °2 BmecTo
< =

afksf £133 wm ay 0,6?ksf npw afksf >1,33; npw

a alk alh
3HaueHnsx 7 TR BhIuNCIEHHBIX npn hakTmyeckoMm 3HayeHun of

- <
pasmepa @ npuraT 41 =% oy 0.8°
(ecrm "7 >2, B

pacyete crefyeT npuHAMAaTb alhy =2); npy aToM KoadhcpuumeHT “cr B chopmyne (81) creayet
onpeaensaTb no Tabmmue 16.

Tabmua 16

3HaueHve “¢* npn @l bty alizhe) paBHOM




Mo Tabmue 12 37,0 39,2 45,2 52,8 62,0 72,6 84,7

3HaveHve Tor BO BCeX C/ydanx crieayeT BblYUCIATL MO CbaKTVILIECKVIM pasmepam oTceka.

8.5.6 YCTOMUMBOCTb CTEHOK 6asiok 1-ro Kracca acCMMMETPUYHONO ABYTABPOBOMO CEYEHUs C
60nee pasBUTbIM CXaTbiM MOSCOM, YKPEr/eHHbIX TOSIbKO MonepeyHbIM1 pebpamu XecTKoCTy,
crieflyeT cuntatb OobGecneyeHHol, ecrm ycrioBue (80) GydeT BbIMOSHEHO C YYETOM CriefyloLLpX
M3MEHEHMWIA:

o k
NPy BbIUMCIEHM 3HaueHWid 7 no copmynam (81) u (84) BMecTo 3HadeHus & npuHATa

yABO€EHHaA BbiCOTa CXXaTOM 30HbI CTEHKM 2'&‘: )

alk
n

np of >0,8 n ke 0 BbINoHeHb [Be NpoBepkW, ykasaHHble B 8.5.5, B KOTOPbIX npu

h
onpegeneHm “¢* no Ta6mmue 16 n ¢ - no chopmyne (81) BMecTo 3HaueHusi ¥ npuHATa

yABO€HHaA BbiCOTa CXXaToMl 30HbI CTEHKM 2k, .

3 Ter y Tloc,er
Ha4yeHua n crefnyet onpegenAatb no CbaKTMHeCKMM pasmepam oTCceka CTEHKN.

8.5.7 YCTOMUMBOCTb CTEHOK 6asiok 1-ro kmacca acMMMETPUYHOTO [ABYTaBPOBOrO CEYEHUs C
60s1lee pa3BUTbIM PACTAHYTLIM MOSICOM, YKPET/IEHHbIX TO/bKO MonepeyHbIMU pebpamm XecTKoCcTH,

npyu OAHOBPEMEHHOM AeliCTBUM HanpskeHwii @ 1M 7 1 oTcyTcTBun Hanpskewuin “#¢ cnepyer
cunTaTb 06eCneyeHHo, ecrim BbINOSHEHO YCroBYe

05&[2—.2“!@2 +4,32]31

T ¥e , (85)

rge %7 (o} _02)-"’01; §={(og "rol)('-r"f"rcr); e _no chopmyre (81).

3peck 7l 1 Y2 - cxuMalolee M pacTATMBAIOLIEE HAMPSXKEHNA Y PACYETHbIX TPaHUL, CTEHKM,
NpyvHYMaeMble COOTBETCTBEHHO CO 3HAKOM "n/ioc” 1 "MuHyc" 1 onpegensemblie no opmyrne (78);

T u7er - kacaTerbHble HanpsXXeHWs, onpeferseMble COOTBETCTBEHHO No hopmyram (79)
(83);

Fer - koaththULMEHT, onpeaensemblii no Taénmue 17 B 3aBUCMMOCTY OT &,

Tabmmua 17

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

8.5.8 YCTOMUMBOCTbL CTEHOK GAsIOK 2-T0 1 3-TO K/IACCOB U3 O4HOPOAHOM CTasM M GUCTa b HBIX NPU

OTCYTCTBIM MeCTHOro HanpskeHus (“%¢ ~0) u ¢ cobrogeHmem Tpe6osanwii 7.3.1, 8.2.3 1 8.2.8
cnepyeT cuntaTtb 06ecne4eHHol NPW BbINOSHEHUN YCTIOBMWIA:

a) A1 6as10K ABOSIKOCUMMETPUYHOTO IBYTABPOBOr0 M KOPOGYATOro ceyeHuii
MRy yohigptras +a)] < 1 (86)

roe © - KoadhhuLMEHT, ONpeaersieMbilii no Taémue 18 (mpu * e/ _,qw);
7 - crefyeT NpUHMMaTH Mo ykasaHvusam 8.4.5;

6) 019 6asIOK aCMMMETPUYHOIO [BYTABPOBOIO CeUEHNsi C 60siee PasBUTbLIM CKATbIM MOSICOM,
YKPENEeHHbIX TO/IbKO MonepeyHbIMu pepami,

M Loy Apihy + 09 hpg Uy =)+ ABT L0 Ry + B2, — 20), By =377 1200} <1 @

oy 2 R
roe 01, o2 . Hanps>xeHnAa COOTBETCTBEHHO B CXXaTOM W pPacTAHYTOM nosdcax; ec/m 1 » mwim



> - -
73 2 By , T0 CrieflyeT MPUHAMATEL COOTBETCTBEHHO ! B 72 = B

Tabmua 18
7 Ben 3HaueHns > npu XW, paBHOM
2,2 25 3,0 35 4,0 45 5,0 55

0 0,240 0,239 0,235 0,226 0,213 0,195 0,173 0,153
05 0,203 0,202 0,197 0,189 0,176 0,158 0,136 0,116
0,6 0,186 0,185 0,181 0,172 0,159 0,141 0,119 0,099
0,7 0,167 0,166 0,162 0,152 0,140 0,122 0,100 0,080
0,8 0,144 0,143 0,139 0,130 0,117 0,099 0,077 0,057
0,9 0,119 0,118 0,114 0,105 0,092 0,074 0,052 0,032

B BbIpaXeH (87) BbICOTY CKATOMN 30HbI CTEHKU A creflyeT onpeaensTh no hopmyse

= A, 120)+ (Apyoy —Aﬂm)f@fw)_ (88)

3Hauenus M n & cnegyeT BblYNUCATL B O4HOM CeveHun 6asiku.

8.5.9 CTeHkM 6as10K crefyeT YKpennaTb nonepeyHbIMym pebpamm XeCcTKOCTH:

B 6askax 1-ro Kfacca, ec/m 3HayeHue YC/IOBHOMN MMBKOCTH CTEHKM Ao npesbiwaer 3,2 - npu
OTCYTCTBUM NOABWKHOM HArPy3KM Ha Mosice 6asIkn Win 2,2 - NPY HAMYUM TaKOM Harpy3Ku;

B GasiKax 2-ro 1 3-T0 K1accoB - Npu Nto6bIX 3HAUYEHUSIX YC/IOBHOM TMOKOCTM CTEHKM Ha ydacTKax
O/WMHbI 6askn, TAe yYUTbIBAKOTCSA NiacTuydeckve aediopmauyn, a Ha OCTaslbHbIX ydacTkax - Kak B
6askax 1-ro knacca.

PaccTosiHve mexay nonepeyHbiMu pebpamm He JO/DKHO MPeBbILATh Zkef npu Ao 2 32un25 by
npu Ay € 3,2.

hef
[ns 6anok 1-ro knacca A0ONyckaeTcs MpeBblaTh 3T paccTOsHWA [0 3HaueHus 3 npu
YC/IOBWM, YTO YCTOWUMBOCTb Gasikm 1 CTeHKM obecneyeHa BbinosHeHreM TpeboBanuii 8.4.4, a wm

8.4.4,6,ecm P He NpeBbILLAET 3HaYeHuil, onpeaensemblx no dopmyrne (71).

MonepeyHbie pebpa XeCTKOCTU CeAyeT ycTaHaB/MBaTb, Kak NpaBwio, B MecTax NpuWioXeH/s
HenoABWKHbIX COCPEA0TOUEHHbIX HArPy30K 1 Ha ornopax 6asok.

B cTeHKe, YKpeniieHHol To/bKO nonepeyHbiMy pebpamu, LWpuHa UxX BbiCTyrnalowweli yacTtu By
[o/kHa 6bITb 419 napHoro pebpa He MeHee (hw /30+25) MM, 411 OAHOCTOPOHHEro pebpa - He

b R IE
MeHee (’L‘W [24+40) MM; TOMLLYHA pe6pa > AomKHa GbITb He MeHee 2 7 U T

Mpy YKPEN/IEHNN CTEHKN OAHOCTOPOHHVMI NMOMEPEYHBIMI PeBpamm XeCTKOCTU M3 OAMHOUHBIX
YrosikoB, npvBapuBaembIX K CTeHKe NnepomM, MOMEHT uHepuun TaKkoro pera, BblUMCIAEMbIN
OTHOCWTESILHO OCKM, COBMajatwleli ¢ 6Grkalieid K pebpy rpaHbio CTEHKW, OO/DKEH ObiTb He
MeHbLLE, YeM /19 NapHOro pebpa.

8.5.10 TlonepeuyHoe pebpo XeCTKOCTW, PacrnosioKEeHHOE B MeCTe MNPWIOXKEHWs
COCPefiIOTOYEHHOW Harpyskv K BepxHeMy nosicy, criefyet NnpoBepsATb pacyeToM Ha YCTOMYMBOCTb:
[BYCTOPOHHEE Pebpo - KaK LEeHTPasIbHO CXATYI0 CTOVKY, 8 OJHOCTOPOHHEE - Kak CTOViKy, CxaTyto C
SKCLIEHTPUCUTETOM, pPaBHbIM PACCTOSHUIO OT CPEAVHHON MIOCKOCTW CTEHKM A0 LeHTpa TAXecTn
pacuyeTHOro ceyeHust CTOVku. Mpy 3TOM B pacyeTHOE CeyeHve CTOVKM HEeOGXOAMMO BK/OYATh

. tw JEIR o
ceueHve pebpa XeCTKOCTU 1 NOJIOChl CTEHKM LLMPUHO 0,65 ¥ ¢ KaXmoli CTOPOHbI pebpa, a



pacuyeTHyH AJIMHY CTOVKM CrieayeT NPUHMMAaTb PaBHOWM pacyHeTHOW BbICOTE CTEHKN g .

8.5.11 CTeHku 6asiok 1-ro knacca, y KoTopbIX Npu AeACTBUMM HOPMaUTbHbIX HAMPSHXKEHWA ¢ OT
m3rmba yCToMUMBOCTb He obecrnedeHa, a Takke MpW 3HAYEHWSX YCOBHOU TMOKOCTU CTEHKU

Ry >55,(R, 1o
(roe @ - HanpshxeHue B CXaToM nosice 6askv), CnefyeT YKpenaTb NpoosbHbIM
pe6poM XeCTKOCTH, yCTaHAB/IMBAEMbIM [IOMNO/HATE/LHO K MOMNepeYHbIM pebpam.

8.5.12 B cTeHke 6a/km CUMMETPUYHOTO [BYTABPOBOrO CeYeHUss 1-ro kracca, YKpernsieHHoin
Kpome rnonepeyHbix pebep OAHOW Mapoli MPOAOSbHbIX pebep XecTKOCTU, PacrnosioKEeHHON Ha

paccTosiHin A ot rpaHuLbl cxarToro otceka (pUcyHok 9), 06e niacTvHKK, Ha KOTopble 3To pebpo
pasfensieT 0Tcek, CieflyeT PaccUUTbiBaTh MOPO3Hb:

a) NaCTUHKY 1, PACNONIOXEHHYI0 MeXAY CKaTbIM MOSICOM ¥ POAO0/bHLIM PEGPOM, Mo dhopMyre

1
_[Ofocr,l * Tioe "rofoc,cr,l + (T"f Tcr,l)Q ] <1

Ye , (89)
a a
3aech 3HaueHus 7, © P4 crieayet onpeaenaTh cornacHo Tpe6oBanuam 8.5.2, a 3Hauenus - <l n
a
foe.erd - no chopmynam:
npw Y T

4776
1=ty g (©0)

Tl =

|

INRIRICIES fR},IE;

npn Oe 0 =@ B S (mpy #1 72 cregyer nprinmars 1~ 2)

A LV
ol ST . =
T=dy thye 3. o1
R}'
O foc,er) = W(L24+0,4750) =
= 92)
e ¥ = D’ Re T @R B, (93)

KpUTMHECKOEe HanpshkeHve Tor 1 cnepyet onpegenaTe no dhopmyne (83) ¢ NoACTaHOBKON B Hee
pasmepoB NPOBEPSIEMOIA NACTVHKY;

6) NIACTUHKY 2, PACMOJIOXKEHHYIO MEXAY NPOAO/bHLIM PEGPOM U PACTAHYTLIM NOSICOM, - MO
copmyne

2 2
i ol-2k ‘rkgj')+ Tioc,2 N <1
e ] T loe,cr,2 Ter,2 (94)
rae @ n T - HanpsXXeHus, onpegensemMble corniacHo 8.5.2;

543 Ry

T2 T 05 h kg R
SR W (95)

5 kR
W

npwu ty 1 E ; (96)

a
foc2 HanpsXeHve, npuHiMMaemoe paBHbIM B 3aBUCMMOCTM OT TOro, K KakOMy noscy

T2 = 0:401‘oc

NPWIOXeHa Harpyska: K cxaTomy (CM. pUCYHOK 9, a) - (smecb ¢ crenyer

OMpPeAeNATL COrMacHo 8.5.2); K PacTsiHyTOMY (CM. pUCYHOK 9, 6) - 7 foe2 ~ Tloc .

Tlocsn2 - yanpsikeHre, onpegensiemoe no diopmyne (82), rae “t n 2 crepyer onpegensite
= - b
COOTBETCTBEHHO MO Tabmue 14 npu # ~ 0,4 v no Tabmue 15 npn #=1, sameHsisi 3HaueHue "¢

3HaueH1eM (kef ! ),



Tor2 . HanpsixeHve, onpegensemoe no copmyne (83) ¢ NOACTAaHOBKOV B Hee pa3MepoB
NpOBEPSIEMOIA NACTUHKM.

T
= | < 4
= = .
= = 3
¥ = 3
=
g 4
=

a - 6aska co CxaTbIM BEPXHUM MOSICOM; 6 - 6asika C PacTsiHyTbIM BEPXHVM NOSICOM

PucyHok 9 - Cxema 6asiku, YKpen/IEHHOM nonepeyHbIMu (3) 1 NPOA0sbHBIMM (4) pebpamMm XeCTKOCTN

8.5.13 MpomexyTouHble pebpa, pacnosioXxeHHble Ha naacTuHke 1 mexay cxaTblM MoscoM W
NpoAosibHLIM PEBPOM, CrieflyeT A0BOAUTL [0 MPOAO0SLHOro pebpa (pucyHok 10).

. ——

= 4

N

< 3
e——

PucyHok 10 - Cxema 6asiku, ykpensieHHol nonepeyHbiMm (3), NpoAosbHbIMU (4) 1 NPOMEXYTOYHBIMU
(5) pebpamu xxecTkocTn

B aTOM crnyyae pacyet nnacTvHkm 1 cnefyeT BbINOAHATL Mo dpopmynam (89)-(93), B KOTOPbIX

BENMUMHY ¢ CrigflyeT 3aMeHATb Be/mumHol “1, rae %1 - paccTosHMe Mexy OCAMU COCeHMX
NPOMEXYTOUHbIX pebep (cM. pucyHok 10). PacueT nnacTvHKM 2 crieflyeT BbINOSHATL COI/IACHO
TpeboBaHusam 8.5.12, 6.

8.5.14 lMNpoBepKy YCTOMYMBOCTM CTEHOK 6asiloK acMMETPUYHOTO ceveHus (C 6oniee pasBuTbIM
CKaTbiM MOSICOM), YKPEn/eHHbIX MOMNepeyHbIMM pebpamMn W NapHbIM NPOAOSbHLIM  PEGPOM,
pacnosiokeHHbIM B CXaToi 30He, criedyeT BbINOMHATL No chopmynam (89) m (90); npu 3Tom B

op-ay By
By Ll 20y
chopmynbl (90), (91) n (94) BMeCTO OTHOLLEHUS cnepyeT noacTaB/ATb ,aB
chopmyny (95) BMeCTo (0’5_}31'{&%{) crieflyeT MoAcTaB/ATh [ov /oy —og) =l lhy ] e 92 -
KpaeBoe pacTarvBatoLlee pacTsxeHue (Co 3HaKoM "MUHYC") Y pacUeTHOM rpaHnLibl oTceka.

8.5.15 lMpu yKpensieHu CTEHKW nonepeyHbiMi pebpamm 1 napHbIM NPOAObHLIM pebpom

XECTKOCTM MecTa pacrosioKeHUst M MOMEHTbI MHEPLMM CeyeHuid 3Tux pebep OO0JDkHbI
YOOBIETBOPSATL TPeboBaHusiM 8.5.9 n chopmynam Tabrmupl 19.

Tabwmua 19



B MoMeHTbI MHepLmm pebpa
hg
nonep;equro ( MPOAOLHOTO (z‘r;r )
")
Tpebyemoe npefensHoe
MWHUMaJIbHOE MaKcumMmasibHoe
0,20 2 3t (25-05a 1 by Jaty 1 by 15hy 13 Thyts
025 (15 - 0dali by da’ty | by 15kt 8,5k, 1
0.30 1Skt - -
Lis oy Ly
MpumeyaHue - Mpy BblUUCEHW “M* /11 MPOMEXYTOUHBLIX 3HAYEHWI [JonyckaeTcst
JMHelHas nHTEPNOIALNA.

* TekcT AOKyMeHTa COOTBETCTBYET OpUriHasty. - lNpumeyaHvie n3rotosutesns 6a3bl AaHHbIX.

Mpwn pacnosioXeHn NPOLOLHOMO 1 NonepeyHbIx peGep XeCTKOCTU C OAHON CTOPOHbI CTEHKM
MOMEHTbI UHEPLN CEUYEHUIA KaXKOTO M3 HUX CrieflyeT BbIYUC/IATL OTHOCKTENIbHO OCU, COBMNAaAAtoLLEi
¢ Brvdxaiilieit K pebpy rpaHbH CTEHKU.

" Py »535. (R, g
8.5.16 Mpy 3HAYEHMSIX YCNIOBHOM FMOKOCTU CTEHKM y 6as/Kn CUMMETPUYHOTO
[BYTaBpPOBOr0 CEYEHVsI [JOMYyCKAETCs MNPOEKTMpPOBaTb Kak 6Gaskum 2-ro kmacca C  rvokummn
(HeyCTOMUMBbLIMM) CTEHKAMM COT/IACHO NPWIOXKEHUIO M.

8.5.17 YuyaCTOK CTEHKW 6as/Kn Hag, Onopol criefyeT paccuuTbiBaTb Ha YCTOMUMBOCTb MNP
LieHTPa/IbHOM CXaTuM U3 NI0OCKOCTY 6astkn Kak CTOVKY, Harpy)XeHHYt0 OMopHOii peakumeii.

IMpU YKPENSIEHAM CTEHKM GasIKM OMOPHBIMU PEGPAMM XECTKOCTU C LLMPUHOV BbICTYNAtOLLEN YacTy

b b
& (kak npaswio, He meHee 0,577, 3pech “f - umpuHa HWKHEro nosica 6asiku) B pacueTHoe
ceyeHvie 3TOI CTOVKM crieflyeT BK/loUaTb CeYeHVe OMOPHbIX pebep 1 Nosiockl CTEHKU LLVMPUHOW He

P 1ETR
Goree 0,65 " » ¢ Kaxgoi cTopoHb! pebpa.

b IR M
To/lyHA OMOPHOTO PeBpa KEeCTKOCTU ** Ao/DkHa GbiTh He MeHee 377 W 7'~ rae by . LmpuHa
BbICTYNaoLLEH YacTu.

o o " k
PacyeTHyto yMHy CTOVKM CrieflyeT NPUHUMATh PABHOI PACUETHOI BbICOTE CTEHKM Baskn ¢

HwbkHVE TopLbl OMOPHBIX pebep (PUCYHOK 11) f0/pkHbI GbITh OCTPOraHbl MGO MAOTHO MPUrHAHbI
WM NprBapeHbl K HWKHEMY Mosicy Gasikn. HanpsiXeHust B 3TWX CEUYEHUsIX NpW AENCTBUA ONOPHOIA
peakuum He [O/DKHbI MPEBbILATL PACYETHOTO COMPOTUB/IEHUSI CTa/: B NMEPBOM C/yyae (CM.

@ £1,5¢ a > 1.5,

R R
pucyHok 11, a) - cMsTWiO “F  npu u oxatmo P npu ; BO BTOPOM criyyae (CMm.

pUCYHOK 11, 6) - CMSATUO &y .

a) 6)

a

—
—

a - B TopLie C NPUMEHEHNEM CTPOXKY; 6 - yAasieHHOro OT TOpLA C MN/IOTHOW NPUroHKO m
NPVBAPKOIi K HIXKHEMY MOSICY

PucyHok 11 - Cxema onopHoro peépa XecTkocTn



CBapHble WBbl, MPUKPEN/IAIOLKME OMOPHOEe Pedpo K HwkHeMy mnosicy 6askw, crieayet
paccuuTbiBaTh Ha BO3AeCTBME OMNOPHOI peakLuymm.

Mpu OTCYTCTBUM OMOPHBLIX PeBep XeCTKOCTU (B MPOKaTHbIX 6as/Kax) pacyeTHbIM CEeUEHUEM
CTOKW SIBJIIETCA M0I0CA CTEHKM LLMPVHOMA, PaBHO [/ IMHE YUacTKa onmpaHns Gasiku.

8.5.18 YCTOUMBOCTL CKATbIX MOSICOB CieayeT cuntaTh 06ecredeHHo, ec/i yCrioBHas TMGKOCTb

ceeca nosca 'V e LR TE L noackoro uera T G TR T ook 1m0
Knacca, a Takke 6ucTaslbHblX 2-r0 Kracca npu BbINOSHEHUN TpeboBaHuii 7.3.7, 8.2.1 1 8.2.8 He

npeBbILWAET NpefesbHbIX 3HaYeHI Puf (>‘”f’1 ), onpegenAembIx o hopmyram:

Ans ceeca nosiku (6e3 okaimneHus 1 oTrnba) ABYTaBpPOBOro CeYeHUs

j\uf =0,5 R},ffcrc ’ (97)

A1, NOACHOro JinCta KOpO6‘4aTO|’O ceyenuna
>‘uf,1 = 1,5 R}'f fOC ) (98)

3peck 7¢ - HanpsxeHe B CXATOM nosice, onpe/ernsaemMoe no chopMynam:
[J191 OAHOPO/HOTO CeueHust

oy =MW pner,) wm Te =Mx"r(Wmc'Yc)+My "f(wivnf"'c)

ana 6uUcTasIbHOro ceveHns

0o = Ry 1301- 4 = Ry 13- 40 + M, 1(W ).

a
wm "¢

T >R}'f

roe o' - 3paueHms @ 13 Tabmmubl 18 npu 7 = 0; ecrm , TO crieayeT NpuHMaThL T =Ry .

8.5.19 YCTOMUMBOCTb CXaTbIX NMOSICOB CrieAyeT cunTaTb 06ecneqeHHoM, eCm ycrioBHasi TMbKOCTb
CBeca CaToro rnosica Wi nosiCHoro smmcta 6asiok 2-ro U 3-ro KlaccoB U3 0HOPOAHOM CTasm Npu

BbINOSHEHUN TpeGoBaHuii 7.3.7, 8.2.3 1 8.5.8 He MPEBLILLAET NPefe/bHbIX 3HAUEHMI Puf (Aﬂf’l),

onpegenaemMbix npu 2,2 < Py S5,5 no chopmynam:

[ns cBeca nosku (6e3 okaiimneHyst 1 0Trmba) ABYTaBPOBOro CEYEHMS

Ryp =017 40,063y, (99)

[191 NOSICHOTO JIMCTa KOPOBYATOro CeYeHs

hypq = 0675+ 0,15XW. (100)

8.5.20 B c/iyyae okaimieHnst um oTrmba nosku (CTEHKM) ceueHnst (CM. PUCYHOK 5), MMEIOLLETO

£>2aef RyffE

) =
paamep %¢f = 035 TOSILYHY , 3HAueHus >‘”f, onpeaensieMble no opmMynam

(97) n (99), ponyckaercs ysermumsats B 1,5 pasa.

8.6 Pacyet onopHbIX namr

8.6.1 MNrowpab CTa/bHOM ONOPHOM NAMTLI JO/DKHA YAOBETBOPATL Tpe6oBaHMSAM pacyeTa Ha
MPOYHOCTbL (hyHAAMEHTA.

Mepejaya pacyeTHOrO YCWWMSi Ha OMOPHYI0 M/MTY MOXET OCYLLECTBMATLCA Yepes
(hpesepoBaHHbIN TOpeL, WM Yepes CBapHbIE LBbI KOHCTPYKLIMM, OMVPAIOLLEIICS Ha NuUTY.

8.6.2 To/LLyHY ONOPHOV N/MTLI CriefyeT onpeaensiTe PAcUeTOM Ha U3rv6 NNACTUHKM Mo dhopmyre

t= {6M . IR
x| S Y (101)

roe Mo HaMBOMbLULMIA 13 M3TMBaOLMX MOMEHTOB M | neliCTBYIOLYX HA PasHbIX ydacTKax
OMOPHOI N/MTBI 1 ONpeAe/AeMblX Mo hopMynam:



A1 KOHCO/IbHOTO y4acTKa n/mTbl
_ 2
My = 05gc ; (102)

A1A ydacCTKa naMTbl, ONepToro Ha 4Yetblipe CTOPOHbI B Hanpas/ieHAN KOpOTKOVI n ,D,I'II/IHHOVI CTOPOH
COOTBETCTBEHHO

- 2 - 2
M, = aga : M, = oqga : (103)
A4 ydacTKa nnTbl, ONepToro no Tpem CTopoHam

M =C*3f1(d1)zy (104)

L1 ydacTKa N/mTbl, ONEPTOTO Ha ABE CTOPOHbI, CXOAALMECS MOA Yr/ioM, no dropmyrne (104),

npUHIMAs npy 3TOM dp . [varoHasis NMPSIMOYrofibHuka, a pasmep ! B Tabmmue E.2 - paccTosiHre
OT BepLLWHbI yr/ia A0 AVaroHam.

3/4€ecb © - Bbl/IET KOHCO/IbHOTO y4acTKa N/nTbl;

oy ey P KO3hhMLMEHTDI, 3aBUCALLYIE OT YC/OBWIA OMMpaHUs U OTHOLLEHVSI pa3MepoB
CTOPOH y4acTKa N/mTbl ¥ NPUHUMAaEMble CorflacHo Tabmmue E.2;

9 - peaKTVBHbI/ OTNOP (PyHAAMEHTA MOJ PACCMATPUBAEMbIM YUACTKOM M/MThl HA €AUHULY
MSOWRAW NUTHI.

9 PacueT 3/IEMEHTOB CTaslbHbIX KOHCTPYKLMA NpU AeViCTBUM NPOAOIIbHOM CUTbI C M3TMGOM

9.1 PacyeT Ha NPOYHOCTb 3/IEMEHTOB CM/IOLLHOMO CeYeHus

9.1.1 PacyeT Ha NPOYHOCTb BHELEHTPEHHO-CXATbIX (CXaTO-U3rnbaemblX) N BHELIEHTPEHHO-
pacTaHyTbIX (PacTAHYTO-M3rMbaemblx) 3/EMEHTOB U3 CTaU/IM C HOPMATMBHBLIM COMPOTVB/IEH/EM

R, £ 2 o
M T440 HiMM™, He noAseprailoyxcs HenocpefcTBEHHOMY BO3AENCTBUIO  AUHAMUYECKUX

T < 05R; M0=Nf./]n >0,1R

HarpysoK, Npu HaNPsHKEHUSIX ¥ crieayeT BbINoSHATL No dhopmysie

n
M
vy, M . M 03

-’q'nR_y':"'c Cme,mjnR_y'Yc Ty Wyn,mjnR_y'Yc Wmn,mjnR_y Ye B (105)

M o
roe &, My oy My , B - abconoTHble 3HaueHMs COOTBETCTBEHHO NPOAO/LHON CWMlbl, UTMBAIOLLIX
MOMEHTOB 1 BUMOMEHTA Npn Hanbosiee HeGAaronNPUSTHOM X COYETAHMM,

7 “x ¥ - K03PMLMEHTBI, PUHIMAEMbIE COFNIACHO Tabmuue E.1.

Ecm® ™ Nid, <01R,
8.5.8111.5.18.

, thopmyny (105) criegyeT NpMMEHATb MPU BbINOHEHWN TpeboBaHwii

Pacuer Ha NPOYHOCTb 3M1EMEHTOB B C/lydasix, He NMPeAycMOTPEHHbIX pacyeToM no copmyne
(105), criepyeT BbINOMHATL MO hopmyrie

(V) Ay £ M, p1 L+ Myxl Iy £ Bl Iy ) (R, 7,) €1

(106)

roe %, Yo PaccToAHuA OT raBHbIX oceli go paccmanMBaemon TOYKKN ceveHus.

9.1.2 PacyeT Ha MPOYHOCTb BHELIEHTPEHHO-CXATbIX (CXaTo-U3rnbaemblx) 3/eMEHTOB MO
cdopmyne (105) BbIMOMHATL He TpebyeTcsa Npy 3HAYEHWM MPUBEAEHHOTO OTHOCUTE/BHOTO

“
aKcLeHTpucuTeTa P =20 (9.2.2), oTcyTcTBMM OCMAGMEHNS CeYEHUS M OAMHAKOBBIX 3HAYEHUAX
13rvbatoLLyIXx MOMEHTOB, NPYHAMAEMbIX B pacyeTax Ha MPOYHOCTb M YCTOWUMBOCTb.

9.1.3 BHeLeHTPeHHO-CxXaTble (CXKaTo-M3rMBaeMblX) 3/IEMEHTbI U3 CTa/M C HOPMATUBHbBIM

2
CONpoTUBMIEHNEM RJ‘” >440 H/MM ™, umelolLpe HEeCUMMETPUYHBIE CEYEHUS] OTHOCUTESIbHO OCH,

nepneHAVKYSipPHOI NI0CKOCTM u3rba (Hanpumep, cevenust Tyna 10, 11 no Tabmmue [A.2), crefyet
NpoBEPATb Ha MPOYHOCTb PACTAHYTOrO BOJSIOKHA CEYEHMst B MIOCKOCTU [ECTBUS MOMEHTa no

dopmyrne
Yu }E _ M ¢
Ryve |4n Wy

(107)



roe Fer _moment COMPOTUB/IEHNSI CEUEHVS, BbIUVCTIEHHBII A/19 PACTAHYTOIO BOJIOKHA;

& - KoaththVLMeHT, onpeensieMbIii no hopmyre

—1_ A2
5=1-0INR[(4Ry) (108)

9.2 Pacuet Ha yCTOI7I‘WIBOCTb 3/1EMEHTOB CIJ/IOLLHOro ceyeHna

9.2.1 PacueT Ha YCTOWUYMBOCTb BHELIEHTPEHHO-CXATbIX (CKATO-U3rMbaeMbIx) 3/ieMEHTOB Mpu
[OEeCTBUM MOMEHTa B OAHOM 13 rMaBHbIX N/IOCKOCTEN CrefyeT BbIMOSHATL Kak B 3TOW MIOCKOCTH
(nnockasi hopMa MoTepm YCTOMUMBOCTH), Tak M M3 3TOM NSIOCKOCTM (M3rMGHO-KPYTWIbHas chopma
noTepu yCTONUMBOCTH).

9.2.2 PacyeT Ha YCTOMYMBOCTb BHELEHTPEHHO-CXAaTbIX (CXKaTo-U3rnbaemblx) 3/1EMEHTOB

MOCTOSIHHOTO CEeYEeHs1 B N/IOCKOCTM AECTBIS MOMEHTa, COBMNafaloLLeli C NI0CKOCTbI0 CUMMETPUN,
CnefyeT BbINOMHATH Mo hopmyre

NI(@QAR}I'YC) < 1. (109)

B chopmyrie (109) KO3thMLMEHT YCTOMUMBOCTM MPK CXaTUN C U3rM6om ¥¢ crepyeT onpeaenaTs
no Taémmue .3 B 3aBMCMMOCTM OT YCMOBHOW MBKOCTM * 1 MPUBEAEHHOTO OTHOCMTEsIsHOTO

e
3KCLEHTpUCHTETA ¥ , ONpeaessieMoro no hopmysie

g T (110)

rae 7 - KO3NLMEHT BAMSIHUS (DOPMbI CEHEHUS, Onpeaensembilii no Taémue [.2;

= oAl OTHOCUTENbHBLIN  akcueHTpucuTeT (3aeck ¢~ M /N _ skcuentpucuet, npu

BbIUMC/IEHM KOTOPOTO 3Havennsa M n ¥ criegyet npuHumaTs cornacHo TpeGosaHuam 9.2.3;
W - moment COMNPOTUBJIEHNSI CEUEHMS], BbIUMCIEHHBI A/11 HAMBOIee CKATOrO BOSIOKHA).

Mpw 3HaueHusIX 20 pacueT crieflyeT BbIMO/HATL KaK A/ M3rMbaeMbiX 3/1EMEHTOB (CM.
pasgen 6).

9.2.3 PacyeTHble 3HaueHns NpogonkHoit cumbl ¥ 1 varmbatolero Momenta ¥ B snemenTe
crieflyeT npuHUMaTb [/ OAHOTO M TOr0 Xe COYeTaHusi Harpysok U3 pacyera CuUCTembl M0
HeehopMVPOBaHHOI Cxeme B MPeAnosIoXeHV yNpyrvix AedopmaLiuii ctasm.

Mpw aToM 3HaueHns M creayet NpUHAMATL PaBHLIMM:

L1 KOJIOHHbI MOCTOSTHHOTO CEYEHVst PaMHOV CCTEMbI - HanbosbLLEMY MOMEHTY B Npejenax
[UWVHbI KOJIOHHbI;

Aans CTyI'IeH‘-IaTOVI KOJIOHHbI - HaVI60ﬂbLLBMy MOMEHTY Ha A/nHe y4aCTKa NOCTOAHHOIo CevyeHus,

[/191 KOJIOHHbI C OAHUM 3aLUEM/IEHHBIM, & APYTUM CBOGOAHLIM KOHLOM - MOMEHTY B 3a/1e/Ke, HO
HE MEHee MOMEHTA B CeYeHWM, OTCTOSAILLEM Ha TPETb A/IMHbI KOOHHbI OT 334€/KY;

[N19 OKaTbIX NOSICOB (DePM W CTPYKTYPHbIX MAUT, BOCTPUHYMAIOLLYIX BHEY3/I0BYIO NONEpPEeYHyio
Harpysky, - HaubosblleMy MOMEHTY B Mpedenax cpeaHeil TpetM [/MHbl NaHe/m nosica,
onpegensieMomy 13 pacyeTa rnosica Kak ynpyroi HepaspesHoii 6asiku;

[ CKATOro CTEPXHS C LLIAPHUPHO-OMEPTLIMM KOHLAMU U CEYEHVEM, VMEIOLM OfHY OCb
CUMMMETPW, COBMNAJAIOLLY0 C M/IOCKOCTbIO M3ruba, - MOMEHTY, onpegensieMomy no dopmynam

Ta6musl 20 B 3aBMCMMOCTM OT OTHOCWTENHOTO 3KCLieHTpucuTeTa P = My ANy
npuyHYMaemMoMy pasHbIM He meHee 0,5 LESS
Tabmua 20
OTHOCUTE b HbI MomeHT ¥ npy ycrioBHOMN rTMBKOCTY CTEPXKHA
3KCLIEHTpYCUTET
Pyna
*ig Rg

P <o M= My ~025RM e — M) M =M,




3<mmax S20 M =My + (g =30 M ey — M 0017 M =My + (g~ 30M g — M2 17

O603HauYeHus1, NpuHATbIE B Tabrmue 20:

M javGonbumii U3rGaLOLLMIA MOMEHT B Npeesnax A/MHbl CTEPXHS;

My hanGonbuwmit U3rVGaloLLMii MOMEHT B Mpefenax cpefHeii TPETU O/MHbI CTEPXHS,

NPUHUMAEMbIii paBHbIM He MeHee 0,5 M ;

" o < kY
M3 | yaruGarowyil MOMEHT, MpuHUMAeMblii paHbIM 4 npn P <3 1 %< 4, Ho He MeHee
0,5 M max

A coxatbix CTep)KHeI?I ABOAKOCUMMETPUYHOIO CMJ/IOLLHOIo CevyeHus C LWapHMPHO-ONepTbIMN

KOHLi@MK, Ha KOTOPbIX [EICTBYIOT M3rMGalolyie MOMEHTHI, 3HaueHue ™% | HeoBxogumoe A

@,

onpegenenua ¥¢ | cneayeT npuHumarts cornacHo Taémmue A.5.

9.2.4 PacueT Ha YCTOMYMBOCTb BHELIEHTPEHHO-CXATbIX (CKATO-M3rMGaeMblX) CTepkHel
CM/IOLLHOTO MOCTOSIHHOTO CEYEHUsi, KPOME KOpOoGHaToro, M3 MOCKOCTU AENCTBUS MOMEHTA Mpu

o fo»I o
urmbe ¥X B M/IOCKOCTM HamGosblei xectkoctu (°% 7 °F), coBnagatloweidl ¢ niocKoCTbio

CUMMETPUN, a TaKxkKe LLBESVIEPOB CrieAyeT BbINOsHATL Mo hopMyrie

Nifew, ARyy,) <1 (111)

rae © - koahUUMEHT, onpeaensieMblii cornacHo Tpe6oBaHuam 9.2.5;

Py - KO3(PMLUMEHT YCTOUMBOCTI MPU LEHTPASLHOM CKATUM, OMPEESIEMbI COMMACHO

TpeboBaHusm 7.1.3.
9.2.5 KoathbcpuupmeHt € B chopmyrne (111) cnepyeT onpenensTb:

wiy L

npu 3HAYEHUAX 5 no chopmyre

c=8I1+am,) <1 (112)

roe ©, g Ko3ahhmLmMeHTbI, onpeaensemslie no Tabmmue 21;

>
npv 3HaYEHNAX My =10m0 copwmyrne

& =11+ m,p, f@b)’ (113)

rae P - koachdonumeHT ycTolunMBOCTY NpU M3rMbe, onpeaensemsIii coracHo Tpe6osaHmam 8.4.1 n
npWIoXeHUo X kak 41 6askn ¢ AByMS 1 60s1ee 3aKpernieHMAMMN CxaToro Nnosica;

Ty <

npu 3Ha4YeHUAX 5 10 no chopmyne

c=c5(2—0,2mx)+cm(0,2mx—l), (114)

5; “10 - no cpopmyrne (113) npn *x =
- OTHOCUTENbHBIT SKCLeHTpHeHTeT, rae 247 cnepyet npurvMaTh

rae criefyet onpeaensTh: ©3 - no chopmyne (112) npu x
10. 3pecb oy = (M, N AITW,)
corsiacHo Tpe6oBaHusim 9.2.6.

Mpwn rmbkocTm Ay >3,14 KO3th(OULMEHT € He [JO/DKEH MpeBbilAaTh  3HaueHuit “max
ONpefensieMbIX COT/ACHO MpWIOXeHwo [, B cryyae ecim © >Cmﬂx, B dhopmynax (111) n (116)

BMeCTO ¢ criefyeT NpyHUMaTs ~mat

9.2.6 Mpu onpeaeneH 0THOCUTENLHOTO 3KcLieHTpucuTeTa " * B dhopmynax (112)-(114) 3a
pacyeTHbI MOMEHT My criepyeT NpUHAMATL:
AN CTepxHell C KOHUAMV; 3aKperyieHHbIMM OT CMELLEHVS NepneHAVKylIapHO MI0CKOCTH

[elicTBUS MOMEHTa, - MaKCUMasbHbIi MOMEHT B Mpejeriax cpefHeil Tpetu A/mHbl, HO He MeHee
NOJIOBUHbI HAUBO/IbLLET0 MOMEHTA MO AJIMHE CTEPXKHS;

ona CTep)KHeI71 C OHM 3alleM/IeHHbIM, a apyruv CBOGOAHLIM KOHLOM - MOMEHT B 3aJeske, HO
HEe MeHee MOMEHTa B CeYEeHUN, OTCTOALLEM Ha TPETb AJ/MHbI CTEPXHA OT 3a4e/KW.



9.2.7 PacueT Ha YCTOMYMBOCTb BHELEHTPEHHO-CXAaTbIX (CXKaTO-U3rnbaemblx) 3/1EMEHTOB
[IBYTABPOBOrO CEYEHMs], HEMPepbIBHO NOAKPEN/IEHHBIX BAO/b OLHOM U3 MOJIOK, C/IeflyET BbINOMHATL
COT/IaCHO NPUIOXEHMO XK.

9.2.8 BHELEHTPEHHO-CXKATbIE (CXKATO-MIMBAEMbIE) 3MIEMEHTbI MOCTOSIHHOTO CEeueHUs],

I, <

o =
m3rnbaemble B MIOCKOCTU HAUMEHbLLE xecTkocTn (*F ~°* n e 0), cnepyeT paccuntbiBatb No

Py P A o
copmyne (109), a npu rmbkoctTn * ¥ } - Takke NpPOBepATb pPacyeToOM Ha YCTOMYMBOCTbL W3
N/10CKOCTU AECTBMS MOMEHTA Kak LieHTPasIbHO-CXaTble 3/ieMeHTbI Mo hopmyrne

NI(@XAR}I'YC) <1 , (115)

rae ¥r - koaththMUMEHT YCTOIUMBOCTM MPU LEHTPa/ILHOM CXaTAM, OMpefensiemMblii CornacHo
TpeboBaHusam 7.1.3.

by 2 M o o
Mpn ™% = ¥ NpoBepKM YCTOMUMBOCTM U3 NIOCKOCTM AEVCTBMSE MOMEHTa He TpebyeTcs.
9.2.9 PacueT Ha YCTOMYMBOCTb CTepXHel CI/IOLHOTO MOCTOSIHHOTO CeyeHust (Kpome
KOpPOBYATOro), NOABEPXKEHHbIX CXATWIO U U3rMBY B ABYX IMABHbIX M/IOCKOCTAX, MPU COBMageHun

< P
N/I0CKOCTN HaNBO LU XECTKOCTM (** “ “}') ¢ NIOCKOCTLI0 CUMMETPUN, a TalkoKe NPY CeUYEHUM TUna
3 (cMm. Tabmuy 21) crefyeT BbINOSHATL N0 hopmMyrie

Niwgm ARy v,) 81 (116)
3
e Pon = 0y 060 +04Y) (117)
Tabmua 21
Tvin Cxema ceyeHnus n 3HaueHVst KoahpuuyeHToB
ceve 3KCLIeHTpUCUTET
HS

o npu o npu
wiy, S 19%y S g My £ Ay >3’14
1 314

1 re m| 0.7 1 0,65+0,05™x 1 Jecfey

h
-
|

2
3
4 103 || 1-(035-0,05m,) || 1 |11 fo, T, X211 § ~ 1)

fz.lrfl fszz

’8=1an Iih<g5




O603HaueHVs, NpuHATbIE B Tabnmue 21:

11 12 - \omeHTbI MHepLMM COOTBETCTBEHHO 60/ LLEN M MeHbLLEH MONIOK OTHOCUTENHO OCH
cummeTpun cevenms ¥ Y

Ps _svavenve “¥ npn Y ~3,14.

MpvmeyaHue - Mpu 3HaueHuax # % < 0,3 cnepyet npuanmaTts /% =0,3.

34ecb crienyeT onpeaensth:

P9 _ cornacHo Tpe6oBaHAM 9.2.2, MPUHAMAs B hOPMy/ax BMECTO # 1 * COOTBETCTBEHHO

m},m}\}_

¢ - corfiacHo TpebosaHuam 9.2.5.

Blap y =R o

Mpu BbIYMCNEHAN 3HAYEHUSE W Y} OonA cTepxHeli [BYTaBPOBOTO CEYEHMS C
HEO/VHAKOBLIMM NOSKaMK KoahtmumeHT ¥ criepyeT onpefensaTh Kak [/ cedeHrst Tuna 8 o
Tabmmue 4.2.

Ecrm ™ < #x 10 Kpome pacueTa no dopmyne (116) creayeT NPou3BeCTU AONOHUTESbHYHO

nposepky no chopmynam (109) n (111), npuHrmas e To.

Ay DA

Ecmm ¥, To Kkpome pacuyeta no copmyre (116) crieayer NPOWU3BECTU AOMOSHUTESL HYIO

nposepky Mo chopmyre (109), npuHumas 7o

3HaueHVss OTHOCUTE b HbIX AKCLLEHTPUCUTETOB CreAyeT BbluMCsiTb No hopmynam:

my = e AL, (118)

#y =e},AJ’ W;}, ’ (119)

¥, .
roe Fer w9 _ MomenTbI conpoTueneHus ceuenmii [ HanBonee CXaToro BOSIOKHA OTHOCUTENLHO
oceli COOTBETCTBEHHO X ~% p ' =%

>

o I, »1i
EcC/M niockoCTb HauBosbLLel XECTKOCTU ceueHns cTepxHs (** ~ “F) He coBnagaer ¢

MAOCKOCTLI0 CUMMETPUM, TO PACYETHOE 3HaueHne "% CrieflyeT yBemMumnTb Ha 25% (KpoMe ceyenus
Tuna 3 no Tabnumue 21).

9.2.10 Pacuert Ha yCTOIZHMBOCTb CTep)KHeVI CNJIOLLHOTO NOCTOAHHOIO Kopo6anoro ceyeHusa npu
oxkaTum ¢ u3rmbom B O,EI,HOVI WM B ABYX [MTaBHbIX M/IOCKOCTAX CrieAyeT BbIMOMHATL N0 hopmynam:

Nf(fog_yAR_y')"c)"'Mx f(cxaxWx,mjnR_y'Yc) < 1; (120)
Wiy, ARy v,) + 2, f(c},ﬁ},%,mmRﬂc)SI’ (121
rae Per F9 - ko3aptIMLMEHTBI YCTOMUMBOCTM MNP CXATUM C M3rMGOM, OMpefesieMble Mo Tabmmue
4a.3;
€x, %) - koathchuLMEHTBI, MPUHMAEMbIE Mo Tabrmue E.1;
BX, B . KoadhhuLmeHTbI, onpeaensemMble no hopmynam:

5, =1-0,1832 i(4R,) S =1- 01323 /(4R,)

(122)
oy La o Ay &
1 NpyHUMaemble paBHbIMU 1,0 COOTBETCTBEHHO Mpyt “* ~1mn "F ~ 1,
o x>, M, = Pe
Mpy 04HOOCHOM M3rv6e B MIOCKOCTU HanbOsbLLIE XECTKOCTM ( ¥, 7°r 0) Bmecto ¥

creayet npuHUMaTh Py

9.3 Pacuet Ha yCTOVI‘-WIBOCTb 3/1EMEHTOB CKBO3HOI0O ceyeHus



9.3.1 Mpu NpoBEpPKe Ha YCTOMUMBOCTL BHELLEHTPEHHO-CXATbIX (CXATO-M3rMbaeMblx) cTepxHel
CKBO3HOTO CEYEHWS C COEAVHUTEbHBIMW MIAHKAMU WM PEeLLETKaMW CrieflyeT BbINO/HATL Kak
pacueT cTepxHsl B LIE/IOM, Tak 1 OTAE/bHbIX BETBENA.

9.3.2 Mpwu pacyeTe CTEPXHS B LIE/IOM OTHOCUTE/IbHO CBOGOAHOW ocn no chopmyse (109), korga
NNaHKN 1 peLleTkn pacrnosioxeHbl B MAOCKOCTAX, NapasiieNibHbIX MAOCKOCTU AeWCTBUS MOMEHTA,
koachcpuumenT P¢ criesyet onpeaenaTh no Taémmue 1.4 B 3aBUCUMOCTY OT YC/IOBHOM NPUBEAEHHOM

rMeKOCTM Pt (Aﬂf - CM. Tab/muy 8) U OTHOCUTENbHOTO 3KCLIEHTpUCHTETA #, ONpeaerieMoro no
dopmyrne

m=edall (123)

rae £ = M/ N _akcuenTpucuTeT, npn BbluMcieHn koToporo sHauerns ¥ u M cnepnyet npuHumars
corfiacHo Tpe6oBaHusim 9.2.3;

& - paccTosiHve oT rNaBHOW OCU ceveHus, I'IepI'Ier,VIKyI'IﬂpHOVI NSIOCKOCTN ,U.eVICTBVIﬂ MOMEHTa,
A0 ocun Havbosiee cxaroli BETBY, HO He MeHee PaccToAHuA 00 OCU CTEHKN BETBY;

I - MOMEHT UHEepLWM CeHEHMSt CKBO3HOTO CTEPXHSI OTHOCUTESbHO CBOBGO/HOI OCH.

Mpu 3HaYeHUAX #2 * 20 pacyeT Ha YCTOMUMBOCTL CTEPXHA B LISIOM He TPeGyeTcs!; B 3TOM Criyuae
pacyeT crieflyeT BbINOHATH Kak [/ U3rvbaeMblx 3/1eMEHTOB.
9.3.3 MNpu pacueTe oTAeNbHLIX BETBEN CKBO3HLIX CTEpXHel ¢ pelleTkamu no chopmyne (7)

NPOAO/ILHYI0 CWTY B KON BETBM CieflyeT ONpeaessitb C YUETOM LONOSHUTENLHOTO YCUMS Neg
OT MOMEHTA. 3HaueHvie 3TOro YCWs CrieflyeT BbIUMCISTb MO hopMy/iam:

Nag = Mylh Mpu U3rbe CTepPXHS B MIIOCKOCTHW, NepneHankynsapHoi ocn @ ~ %, ana ceuenuii
TunoB 1 n 3 (cm. Tabnmuy 8);

Nag =05My 1oy TO Xe, A1 ceveHuii Tuna 2 (cM. Tabnmuy 8).

Nog =L16M, 15 npyu 13ru6e CTEPXHS B MJIOCKOCTY, NEPNeHAVKYSpHOW ocn X ~ X, nns
ceyeHuin Tuna 3 (cM. Tabnmuy 8);

Neg =05M;1hy 14 Xe, Ans ceveHnii Tna 2 (cm. Tabmumuy 8).

3pech &, bl. by . paccTosiHus Mexay ocamu BeTseli (CM. Tabnuuy 8).

Mpu u3rnbe cTepXkHsi CKBO3HOTO CeueHust Tna 2 (cM. Tabmmuy 8) B ABYX M/IOCKOCTSIX yCume Nea
crieflyet onpeaesTh no hopmysne

By =O5(M, idy + M, /) (124)

9.3.4 lMpu pacyeTe OTAeNbHbIX BETBEN CKBO3HbIX CTepxHeli ¢ nnaHkamu B chopmyse (109)

criefyeT yunTblBaTb AOMOSHUTENbHOE yCwne Nad o1 momeHTa M 1 MecTHbI VBTUG BeTBel OT
haKTUUECKO WM YCIOBHOV NONepeyHoi Cwibl (kak B nosicax 6e3packoCcHO thepMbl).

9.3.5 Pacuer Ha YCTOM4MBOCTb BHELEHTPEHHO-CXaTbIX (CXaTo-U3rnbaemblX) TpexrpaHHbIX
CKBO3HbIX CTEPXHEN C peLeTkaMy 1 NOCTOSIHHBIM MO [/MHE PaBHOCTOPOHHUM CeYeHVeM criefyeT
BbINO/HATL COr/IACHO TpeboBaHusam pasaena 16.

9.3.6 PacueTr Ha yCTOWUMBOCTb CKBO3HbIX CTEPXHEN U3 [ABYX CI/IOLLHOCTEHYATbIX BETBEVA,
CYMMETPUYHBIX OTHOCUTENILHO OCW * % (pUCYHOK 12), C pelleTkamn B ABYX NapasviefibHbiX
M/IOCKOCTSIX, NOABEPXKEHHBIX CXATUIO 1 U3r1BY B 06EMX [NIABHbIX MNIOCKOCTSIX, CNIEAYET BbINOSHSATh:

0719 CTepXHA B LEMOM - B M/IOCKOCTW, NapasvieflbHOM MIOCKOCTSIM PELLETOK, COr/iacHO
Tpe6osanuam 9.3.2, npuHumas £ T 0;
07191 OTAENbHbIX BETBEW - KaK BHELLEHTPEHHO-CXaTbIX 3/IEMEHTOB Mo chopmynam (109) m (111);
npn 3TOM NPOJO/bHYI0 CWTy B KabKAOW BETBU CrieflyeT onpefessTb C YYEeTOM [OMOSHUTENbHOIO
M
ycwwiss oT MmomeHTa = ¢ (9.3.3), @ MOMeHT My pacnpegensaTe Mexay BETBAMU NPONOpLMOHasIbHO

W kecTkoCTsIM 176 (cm. pucyHok 12); ecrm MOMeHT M,y [elicTBYeT B N/IOCKOCTW OJHOI 13 BETBEIA,
TO CriefyeT cuMTaTb €ro NosHOCTbIO MepefjaloLyMcs Ha 3Ty BeTBb. [pu pacyete no dopmyrne
(109) rmubkocTb OTAENbHONM BETBM CrieflyeT onpefenaTb C ydeToM Tpeb6osawuii 10.3.10, a npwm
pacyeTe no gropmyre (111) - 1o MakcMMasib HOMY PACCTOSTHUIO MEXAY Y3/1aMy PELLETKU.
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PucyHok 12 - Cxema CKBO3HOI0 CeYEHUA CTEPXHA U3 ABYX CMJIOLLHOCTEHYATBIX BeTBel

9.3.7 PacyeT coeuHUTENbHbIX MIAHOK WM PELLETOK CKBO3HbIX BHELEHTPEHHO-CXaTbIX (CXaTo-
n3rnbaeMblix) CTepXHeli CriefyeT BbINOMHATL COrMacHO TpeboBaHuAM 7.2.8 1 7.2.9 Ha nonepeyHyto

CWIy, paBHyl0 60/bleMY M3 ABYX 3HAYeHWii: hakTM4eckoi monepeyvHon cuie € wm YC/IOBHOW

nonepeyHoli cune e , BbIUMC/IAEMOIA COrlacHo TpeboBaHusaMm 7.2.7.

B criyuae Korga haktuueckasi nonepedHasi cuia 60osibLue YC/IOBHOM, CRefyeT CoeavHsiT BETBM
CKBO3HbIX BHELIEHTPEHHO-CXaTbIX 3/IEMEHTOB, KaK MPaBwio, peLleTkamu.

9.4 MNpoBepkKa YCTOYMBOCTU CTEHOK U NOSICOB
9.4.1 PacueTHble pasmepbl NPOBEPSIEMbIX HA YCTOMUYMBOCTL CTEHOK U MOSICHBIX /IMCTOB (MOJIOK)
cnepyeT NpyYHAMaThL corfiacHo Tpe6osaHusam 7.3.1 1 7.3.7.

9.4.2 YCTOIYMBOCTb CTEHOK BHELIEHTPEHHO-CXAThIX (CXKATO-M3rMbaeMblixX) 3/IEMEHTOB CrieayeT

. Ay =(he itV IR IE
cuntaTb 06GecrneyeHHol, ec/m ycrioBHasi TMBKOCTb CTeHku (g 12 )[Ry He npesblAaeT

3HAUEHWI NPeaebHO YCIIOBHOM IMBKOCTM P , onpegessieMbx No oopmMyam Tabmmupl 22.

Ta6mmua 22
Tun Cxema ceyeHus n Ycnosusa MpegenbHas ycnoBHas rmbKOCTb CTEHKU
ceye 3KCLIeHTpUCUTET NpYMeHeHNs T
- thopmyn
HUSA
N - N =2
oy ¥ ¥ A KA P =t =L3HOISK, o
I q 10; 4 |2
X ——l' T ——X | geyTaBpa
y yu y cPy 70,
Py Paw = Pt = L2+035%, €31 (126)
2
2 I : oy e P = Py = 142
d Lailn
X X
& <07 +2 40
i op(2-a+Jo? +45%)
127)
3 Y 1faip T = 0,752 £0,52+1 80 (128)
DO s
J?
4 P4 . 1885 Thy <o, D = (04 + 0070, (1+0,25 2B, e )
S — 129
X X 085M <y (129)
J?




> -
my 2 P = 2,JAR, 7, [ <55 (130)

0O603HayeHVs1, NPUHATLIE B Tabnmue 22:

}\x - yCrnoBHas rMOKOCTb CTEpPXHA B NJIOCKOCTU ,U,GVICTBMH MOMEHTa,

Fer . KO3hPMLMEHT, Onpeaensiemblii no Tabmmue 17 B 3aBUCUMOCTU OT 2

& =(01 ~02)/01 (3pech 71 - HaMBOMbLIEE CKMMAIOLLEE HANPSHKEHME Y PACYHETHOM rpaHMLbI

CTEHK, " " Pe CFy

, PYHIMAEMOE CO 3HaKOM "N/oc” 1 BbluNCeHHoe 6e3 yueTa koadduumertos e, n
Pep . 92 . cooTBETCTBYIOLEE HANPSXEHUE Y MPOTUBONOJIOKHON PACUETHOM PaHLbl CTEHKM);
F=01%07/01 (3pec, 7~ 2w M) _ cpepee kacaTenbHoe Hanpskere B paccmaTprBaeMom

= L
ceyeHum, ana Kopo6anoro ceyeHus T Qf(?lwkw) N - LLMpVHa NOoJIKN TaBpa.

MpumevaHua

1 Ana ceveHuwid TvNa 1 nNpy 3HaYEeHUAX 0< iy < 1 wwm 10< Px S20 3HaveHus P crnepyet
onpeaensiTb SMHENHON HTepnoALVel Mexay 3Ha4eHAMM >‘ﬂw, BbIUNC/IEHHbIMY COT/TacHo 7.3.2
(**r T 0) wm 8.5.8 (" ~ 20) nno chopmynam (125) 1 (126) COOTBETCTBEHHO.

2 [na cevenua tvna 2 npu £0,5 3HaueHue Py creflyeT onpenenaTe ABaxabl: COr/iacHo
7.3.2 1 ¢ vcronb3osaHem chopmyn (125), (126); npn 0,5< @ <1 - nuHeitHoli nHTepRonaumeit

MeXay 3HauYeHsIMN P , BbIUMC/IEHHbIMU PN & =051 & =1,

3 [inAa ceyenns tuna 4 npu Ar < 0,8 wwm M

> A

4 B dhopmyre (129) crieflyeT npuHMMAaThL *** 0,8

nn }\x =4 COOTBETCTBEHHO.

o Ly < b
4 Nna cedenwid Tuna 5 npu 3HaveHnax O~ F "1 3HayeHus Py creflyet onpepenstb

JMHEViHOW MHTeprosiALme Mexay 3Ha4YeHAMM P , BbIUUC/IEHHBIMY COT/IacHO 7.3.2 (mJ‘ ) 0) nno
chopmyre (130).

9.4.3 Npvt BbinoHer yenosws 0,8~ A2 AR7e) £ 1 noeneniivio yenosrylo rmBkocTs 24 |
BblunC/ieHHYl0 no dhopmynam (125) mn (126) Tabmmubl 22, JonyckaeTcs yBe/muuBaTtb MyTeM
onpegenexys ee no hopmyre

;\uw = iuwl + S(XHWQ _j\uwl) 1_T
“a _y'Tc ) (131)

roe Pawt n w2 3HaYeHus P , Bbluyc/ieHHble o doopmynam (125), (126) n (127) Tabmupl 22.

NI(WQARJ%) < 0,8 3HaueHvne P crepnyet NpyHUMaThb paBHbIM P2

Mpw BbINO/IHEHUM YCTIOBUSA

9.4.4 CTEHKN BHELIEHTPEHHO-CXAaTbIX (CXaTO-M3rnbaemMbix) 3/IEMEHTOB CM/IOLLHOTO CEYEHNSI

>
(KOMOHH, CTOEK, omop ¥ T.N.) npu P ©2,3 criefiyeT, Kak MpaBwio, YKPEnATb MONepeyHbIMm
pebpamMm XeCTKOCTM B COOTBETCTBMM C TpeboBaHuaMN 7.3.3.

9.4.5 TIpU YKpENIeHU CTEHKN BHELEHTPEHHO-CXATOro (CxaTo-U3rMbaemblx) anemeHTa

Ly 26hyts,
npoAosibHbIM - pebpoM  XecTKocTM (C MOMEHTOM  MHepLwn ), pacnosioXeHHbIM

rocepevHe CTeHKY, Harbosiee Harpy)XeHHY0 YacTb CTEHKM MEX/Y MOsiCOM M OCblo pebpa crieayer
paccmaTprBaTb Kak CaMOCTOATE/bHYIO MIACTVHKY 1 NPOBEPSTb Mo hopMy/am Tabmmusl 22. Mpu
3TOM pacyeT W MPOEKTMPOBaHWE pe6pa W 3feMEHTa B LE/IOM ClieflyeT BbIMOSHATL C Y4ETOM
TpeboBaHwii 7.3.4.

9.4.6 B cnyyasx korga haktuyeckoe 3HayeHue YC/OBHOMN MBKOCTU CTEHKU P npesblLwAaeT

npejebHoe 3HaveHve >‘ﬂw, BbIYMC/IEHHOE /19 CeveHuii Tvna 1 no chopmyram Tabmvupl 22, a 4ia
CeyeHuin TUNoB 2 1 3 ¢ y4eToM npumeyaHnst 2 Tabmmupl 22 (npu & £0,5), [onyckaetcs NpoBepKy
YCTOMUMBOCTY CTepXHS Mo chopmynam (109), (115) 1 (116), a Takke npu & £ 0,5 no dopmyrne (111)

BbINOJIHATL C yY4ETOM pacquHon yMeHbLLEHHOI7I niowaan Ad B COOTBETCTBMM C 7.3.6.

9.4.7 YcTOMUMBOCTb MOSICOB (MOJIOK) BHELIEHTPEHHO-CXaTbIX (CXATO-u3rnbaemMblx) cTepxHeli ¢

L, (< o
rmékocteto 0,8 x(hy) 4 cnepyet cuutaTb 06ECMEYEHHON, ec/M YCroBHas TMOKOCTb cBeca



nosica (Nosikm) Ar =y fg) \'R}‘ = W NOSICHOTO smcTa Pt = Gy Mf)\'Rv“ = He npeBbIaeT

3HAYeHUI NpeAesbHON YCIOBHOM rMbKOCTW P (Pt} , onpeensembix no hopmysniam Tabmubl 23.

Tabmmua 23
Tun || Cxema cederus v akcLueHTpucuTeT || Ycrosue |(|MpeaenbHas ycrosHas rmokocTb cBeca
ceve npumve- XH XH 1
. HEeHUS nosica “% wwm nosicHoro mmeta ifs
s opMYN |l 11 ruGKkoCTH CTepKHS 08° M) <y
1 P = Py — 00115+ 0,7h, Yo,
(132)
2 ber Tyt = Ry ~ 00153+ 133, )m, (133)
) j
. Y
x— |-+ —x
¥
3 ) _ -
J’I Py =0,36+ 0107, (134)
x—|— gx
Y
I
y
4 _ —
hY .V! By =0,36+010%, (135)
—1. .
x €y * ey X
|
I
Y y
0O603HaueHve, NpuHATOE B Tabmmue 23:
Pafe npefieflbHoe 3Ha4yeHVe YC/IOBHOW rMOGKOCTM cBeca Mosica WM MOSICHOTO JmcTa
LIeHTpasIbHO-CXATOro 3/eMeHTa, onpefensemMoe cornacHo TpeboBaHuam 7.3.8 n7.3.9.
Mpumeyanve - TMpu 5< Px 520 3HaueHus Pur o 1) crieflyeT onpegenatb JMHeRHo
VHTEPMONALMEA Mexay 3HaueHUAMU Mg (g ’1), BbIUMC/IEHHLIMM M0 hOpMy/iaM HacTosLLel
Tabmmubl, 1 cornacHo 8.5.18 1 8.5.19 (npwm *# =~ 20) COOTBETCTBEHHO.

9.4.8 [1n51 NONI0K (CTEHOK) C OTrMGamMm (CM. PUCYHOK 5) 3HaYeHMs npeaesbHol YCIOBHO rMbKoCcTv

Par (yr) , onpejensemble no opmysiam Tabmupbl 23, crieflyeT yMHOXUTb Ha KoadpdmumeHT 1,5.
Pa3mepbl 0Truba creflyet onpeaenstb cornacHo Tpebosanuam 7.3.10.

9.4.9 Mpy HA3HAYEHUN CEUEHMI BHELLEHTPEHHO-CXATbIX U CXATO-U3rM6aeMbiX 3/IEMEHTOB MO
npeaensHoli rnékoctn (pasgen 10.4) 3HaueHuss NpeaesibHbIX YC/IOBHbIX TMOKOCTEN CTeHKW >‘ﬂw,

onpegensiemMbix no chopmynam Tabmmupl 22, a Takke MosicoB Puf (Mf’l), onpegensiembix Mo

hopmynam Tabrmubl 23 1 cornacHo TpeboaHusM 9.4.8, AONYCKAETCS yBEMUYMBATL YMHOXEHMEM
o AR, TN "

Ha  KkoadpcpuuenT WY (3mecb ¥m - MeHbllee w3  3HaueHwii ¥, ¥y, Pey

1CMO/Ib30BaHHOE Npy MPOBEPKe YCTOMUMBOCTY 3/IEMEHTA), HO He 6ornee yem B 1,25 pasa.



10 PacyeTHble A/MHbI U NMpeAesbHbIE TMBKOCTU 3/IEMEHTOB CTaJTbHbIX KOHCTPYKLIMIA

10.1 PacueTHble A/MHbI 37IieMEHTOB NIOCKMX dhepM U cBA3el

- jej‘
10.1.1 PacueTHble [/WMHbI CXaTbIX 3/IEMEHTOB M/IOCKMX (DEPM 1 CBA3EH B VX M/IOCKOCTM nus

M/I0CKOCTUN jef’l (pucyHok 13, a, 6, B, I), 3@ UCK/IOYEHVEM 3/IEMEHTOB, YKa3aHHbix B 10.1.2 1 10.1.3,
crefyet NnpuHMMaTh no Tabmue 24.

a - TpeyrosibHas co cToikamu; 6 - packocHasi; B - TPEYrosibHasi Co LLNPeHrensamMu; T -
noslypackocHas TpeyrosibHas; 4 - nepekpecTHas

PucyHok 13 - CxeMbl 4719 onpefeneHust pacyeTHbIX J/MH CKaTbIX 3/leMeHTOB (0603HaYEHNs - CM.
Tabnmuy 24) peleTtok hepm

Tabmmua 24
HanpasrieHne NpofosibHOro 13rvba anemeHTa I et
dhepmbl PacyueTHble A/IHbI nes
nosicoB OMOPHbIX npounx
packocos u 3/1leMEHTOB
OMOPHbIX CTOEK peLLeTkn

Ly .
1 B niockocTv dhepmbl ¥
a) 4na hepm, KpoMe ykasaHHbIX B no3uumm 1, 6 i i 0,8¢
6) Ana depm U3 OAMHOYHBIX YrONKOB U thepMm ¢ ! ! 0,9¢
NPVKPEN/ieHMeM 3/IEMEHTOB PeLUETKU K nosicam
BNPUTLIK
2 B HanpaB/ieH1M, NeprneHAnKYIsPHOM M/I0CKOCTH

!
thepmbl (13 niockocTy dhepmbl) ‘4L
a) Ana hepM, KpoOMe ykasaHHbIX B No3vLum 2, 6 i i 4
6) ona cepM C NPUKPENIEHMEM 3/1EMEHTOB i i 0’931
peLLeTKM K nosicaM BrpUTbIK
le =1 i ! I

3 B io6om Hanpasnenn ‘¥~ 9L nna cpepm wa||  0:85 0,85
OMHOYHbIX  YrOJIKOB npu O/IMHAKOBbIX
paccTosH/aX Mexay Toukamu — 3akpernsieHus
3/1EMEHTOB B MN/I0CKOCTU 1 13 N/I0CKOCTUN (hepMbl




O603HaueHus1, NpUHATbIE B TabmmLe 24 (CM. pUCYHOK 13):

! - reomeTpuueckas f/mHa aneMeHTa (PAcCTOsIHUE Mexay LeHTpaMmu GrvKaiimix y3nos) B
NJI0CKOCTU hepMbl;

ho. paccTosiHie Mexay Y3fnami, 3aKperyieHHbIMW OT CMELEHUst U3 T/I0CKOCTU (hepMbl
(nosicamu chepm, cneumasibHbIMU CBA3SIMM, XECTKUMU MIMTaMW NOKPbITUIA, MPYKPensieHHbIMU K
MosICY CBAPHBIMU LLBAMM WM 6OSTTaMU, U T.N.).

10.1.2 PacyeTHble A/WHbI CALE BEpXHEro nosica epMbl (HEPA3PE3HOrO CTEePXHST)
MOCTOSIHHOTO CEUEHUS C PA3/IUHBIMU CXUMAIOLLYIMUA WA PACTATVBAIOLLYMIA YCWIAAMIA HaL YUacTKax

(UMCr10 YHACTKOB PaBHOM f/WHbI & Z 2) B NPe/NoNoXeHUN LLAPHIPHOTO COMPSHKEHUA (PUCYHOK 14, a)
3/IEMEHTOB PeLUETKM 1 CBA3eli JoNyCcKaeTCst onpesenaTh no hopmMyram:

B M/I0CKOCTU nosica hepmbl

- 3 >
Iy = (017 +0.83)0 208 (136)

e ® - OTHOLLEHUE YCWWS, COCEAHEr0 C MaKCUMAsbHbIM, K MaKCUMaslbHOMY YCWIIO B MaHensix
chepMbl; npy 3ToM 12 & 2 ~0,55;

13 NI0CKOCTY nosica hepMbl

Iyt =[0.75+0,25(8/ k- 1% 20,5 (137)

roe  _ otHowerve CYMMbI YCWMIA Ha BCEX ydacTkax (paccmaTpuBaeMoli A/MHbI Mexay Toukamm
3aKpensieHns nosica 13 MoCKoCTH), KPOMe MaKCUMasbHOro, K MakCYMaslbHOMY YCWIVIKO; MPU 3TOM

(k-N282-gp5 Mpu BbluVCIIEHM NapameTpa 6 g chopmyne (137) pactsirvBanolye ycwws B
CTEPXHAX HEOBX0AVIMO MPUHUMATL CO 3HAKOM "MUHYC".

! ! o
PacyeTHble f/HbI ¢ 1’4\l BeTBM CKBO3HOI KOIOHHBI MOCTOSIHHOMO CEYeHst (Hepa3pe3Horo

CTEPXHST) C PA3/MHHBIMM CHMMAIOLLYMM YCUMAIMIA HaL YUaCTKaX (MCI0 YHACTKOB PaBHOM A/mHbl & 2
2) C rpaHnyHbIMM YCTIOBUSIMM, KOTAA OAVH KOHEL, CTEPXHS (HVDKHUIA) XEeCTKO 3aKpersieH, a Apyroi -
LLAPHUPHO OMEPT B M/IOCKOCTY PELLETKW NPU LIAPHVPHOM KPEM/IEHN K HEMY 3/IEMEHTOB PELLETKU
(pvcyHok 14, 6), ponyckaeTcs onpeaenaTb no chopmysam:

B M/IOCKOCTV BETBU

- RS
fef 0,36 +05%" 20,6/ ’ (138)

rAe © - OTHOLLEHME YCWIMS, COCEAHEr0 C MaKCUMabHbIM, K MaKCUMaSbHOMY YCWIMIO B MecTe
3a/ierKu; npy aTom 12 @ 2 0;

13 NSIOCKOCTU BETBU

Ly = (0,6:k + 0,54&)"’1 2054
’ k : (139)

roe & _ oTHowenme CYMMbI YCWIMIA HA BCEX Y4acTKax, KPOME MaKCUMaslbHOro, K MakCUMasib HOMy
-Nxg:
YCWIMIO B MECTe 3a€/Ku; Npu 3TOM (k-D282g

a) @)

CORIb

1-1

CHHIN
a.n.hepaol /

g.nhepynr
. !




a - nosica pepmbl; 6 - BETBU KOJIOHHbI

PucyHok 14 - CxeMbl 419 onpeaenerns pacueTHol A/vHbl 3/1EMEHTOB

B o6oux cnyqaﬂxf - AnvHa yyacTka (CM. pucyHkn 13 un 14); ho. paccTosiHue Mexay Toukamu
CBA3el U3 N/IOCKOCTY CTEPXHS (CM. PUCYHOK 14), 1 pacyeT Ha YCTOMUMBOCTL CrieAyeT BbINO/HATL Ha
MaKkcumasibHoe ycuwie.

i i
10.1.3 PacueTHble f4/mHbl ‘% 1 *41 (Npu gonyleHUn, UTO OHM HE 3aBUCAT OT COOTHOLLEHMSA
YCWWIiA) 3/IEMEHTOB MEepPeKpecTHON peLUeTKW, CKpersieHHbIX Mexay cob6oii (cm. pucyHok 13, f),
cnepyeT NpyHMMaThb no Tabnmue 25.

Tabmua 25
KOHCTpYKLUA y3/1a nepeceyeHns s‘ef 1
3NEMEHTOB peLLeTKM PacueTHas g/mHa "%+ 13 nnockocTy hepmbl (CBA3M)
NPy NoAAePXVBAIOLLEM 3/IleMEHTe
pacTAHyTOM HepaboTatoLLeM cxaTom
Ob6a aneMeHTa He NpepbiBaOTCA { 0,74 4
MoaaepxvBatoLLyii 3reMeHT
npepbiBaerca " nepekpbiBaeTcs
hacoHKoIA:
paccmatpriBaemblii 3/1IeMeHT He 0’731 4 1’431
npepbiBaeTcs
paccmaTtprBaemblii afieMeHT 074 - -
npepbiBaeTcs " nepekpbiBaeTcs '
thacoHko

O603HaYeHus1, NpuHATbIE B Tabrmue 25 (cM. pucyHok 13, 4.):
! - paccTosiHMe OT LieHTpa y3nia (hepMbl (CBA3M) 0 TOUKW NEPECEUEHMS 3/IEMEHTOB;

31 - NoJSiHasA reoMeTpunyeckan aosmHa asieMeHTa.

10.1.4 Paguycbl HEPLWMM { -X CEUEHUN 3MIEMEHTOB M3 OAVHOYHLIX YTOSKOB MPUW OMpeaenieHn
rMbKoCTU CrieflyeT NpUHIMAaTh:

npu pacueTHol A/MHe anemMeHTa He MeHee 0,85¢ (rae ! - paccTosHMe mexay LeHTpamu

B/WDKAALLIX Y3/10B) - MAHAMA b HBIMM ( ~ min );

B OCTa/IbHbIX C/ly4asix - OTHOCUTENIbHO OCW YrOJIKa, MeprneHavKyssipHOM win napasvienbHoi

=i i=i
nnockocTv coepmbl (¢ 52 wm * T 'P), B 3aBUCMMOCTY OT HANpaB/IEHVs NPOOSLHOTO U3rnGa.

10.2 PacueTHble 4/WHbl 3/IEMEHTOB NPOCTPAHCTBEHHbIX PELLETUATLIX KOHCTPYKLWIA, B TOM Umc/ie
CTPYKTYPHbIX

10.2.1 PacyeTHble [/MHbI J“ff 3/1IEMEHTOB CTPYKTYPHbIX KOHCTPYKUWIA crefyeT npuHMMaTth Mo
Tabmue 26 (! - reometpuueckas [/WHa 3MEMEHTA - PacCTOSHUE MeXay LEHTpamu y3/ioB
CTPYKTYPHbIX KOHCTPYKLIMIA).

Tabmua 26

DneMeHTbI CTPYKTYPHbIX KOHCTPYKLIMI Pacueran gasia Ly




1 Kpome ykasaHHbIX B No3numsax 2 n 3 i

2 HepaspesHble (He MpepbiBaloLyecs B ys3rax) nosica, a Takke 0,85¢
3/IEMEHTbl MOSICOB U PELLETOK, MPUKPEN/IiEMbIX B Y3/lax CBapKoii
BMPUTBIK K LLAPOBbLIM WM LWIMHAPWHECKVM Y3/10BbIM 3/IEMEHTaM

3 /13 04MHOYHBIX YTOJIKOB, MPYKPEN/IIeMbIX B Y3/1aX O4HOM NOSKOIA:

a) cBapHbiMM wWwBamMu Wwm 6o/5mamu (He  MeHee  OBYX),
pacnosioXeHHbIMW BAO/b 3/1eMEHTa, Npu i

£o 90 i

cB. 90 0 120 0,90¢
cB. 120 fo 150 (To/bKO A1 3/IEMEHTOB peLLeTKM) 0,75¢
cB. 150 g0 200 (To/bKO A4/151 3/IEMEHTOB pPeLLETKM) 0,70¢

6) ogH“M 60sTTOM NpK i

no 90 I

cB. 90 0 120 0,95¢
cB. 120 go 150 (ToNbKO A4/151 3/IEMEHTOB pPeLLETKM) 0,85¢
¢B. 150 £o0 200 (ToNbKO A8 3/1EMEHTOB peLLeTKM) 0,80¢

Paauycbl MHEPLMN CEUYEHWiE i -X 3/IEMEHTOB CTPYKTYPHbIX KOHCTPYKUMIA NPy onpeaenieHn
rMBKOCTM CieAyeT NPUHUMATL

L9l CKATO-V3rM6aeMbIX 3/IEMEHTOB - OTHOCUTE/bHO OCU, NEPNEHANKYIIPHO WM NapasviesibHoi

. ii L
nnockoctumarnba (¢~ Fx wm 1); B OCTasbHbIX Cy4astX - MAHUMasTbHbiMu (¢~ fmin ),

‘Eef M3

10.2.3 PacyeTHble [A/MHbI N paguycbl WHEPLMM CeYeHU I-X CXaTblX, PacTAHYTbIX U
HeHarpy)eHHbIX 3/1EMEHTOB MPOCTPaHCTBEHHbLIX KOHCTPYKLMIA (PUCYHOK 15) 13 OAUHOYHBIX YrONKOB
npv onpeaeneHun rubkocTy criefyet NpuHuMaTh no Tabrmuam 27, 28 n 29.

Tabmmua 27
SnemeHTbI MPOCTPAHCTBEHHbIX CxaTble 1 HeHarpyXeHHble PacTsiHyTble 3NieMeHTbI
KOHCTPYKLIMiA 3M1EMEeHTbI
lor i Ly i
Mosca:
no pucyHky 15, a, 6, B I i yain I fyain




no pucyHky 15, r, o 0 73.¢‘m

o pucyHky 15, e 0,643?”
Packocbl:
no pucyHky 15, a, [ISTEN
no pucyHky 15, 6, B, 1, e bala
Pacnopku:

no pucyHky 15, 6, e 0 8030

o pucyHky 15, B I

0,73%¢

Tyyin

Tyyin

Tyyin

Tyyin

Tyyin

Tyyin

0,73%m

0,64'm

g a)

Tyin

Tyin

Eynin (ix)

Tyin

!

MpumeyaHnus

CO60IA.

O603HaueHus, NpuHATbIE B Tabmmue 27 (pucyHok 15):

de - ycrioBHas 4/MHa, NpUHUMaemas no Taémmue 28;

B4 _ koathdhnLmeHT pacyeTHOM /MHLI packoca, NPUHUMaeMblii No Taénmue 29.

1 Packocbl N0 puUcyHky 15, a, [ B TOUYKax nepeceveHust A0/dkHbl ObiTb CKPEryieHbl Mexay

2 3navenve ‘¢ L1 PacropokK No pUCYHKY 15, B AaHO 4/19 PaBHOMO/IOUHbIX YTO/KOB.

I
3 B ckobKax faHbl 3HaueHnst ‘¢ 1 s packocoB U3 MIOCKOCTU FPaHN KOHCTPYKLMM.

Tabmua 28

KOHCTPYKLMS y3/1a NepeceyeHmst 3/ieMeHTOB
peLLeTkm

YcrioBHasi fyiMHa packoca lae npu
MOAAEPXMBAIOLLEM 3/IEMEHTE

CMELLEHMA 13 MIOCKOCTY rpaHm (auadparmoii n
T.M.)

pacTsiHyTOM HepaboTaloLwem cxaTom

Oba cTepxHsA He NpepbIBaloTCs iz 13% 0.8%1
MopnepxvBatoupini aneMeHT npepbiBaeTcs n

nepekpbiBaeTcs (haCOHKOW;

paccmaTpviBaeMmblii 3fieMeHT He npepbiBaeTcs

B KOHCTPYKLIMAX MO pUCYHKY 15, a 1’3£d 1,634 Ia

B KOHCTPYKLMSAX MO PUCYHKY 15, A (1,75-0,15%) (1,9-0,1% )fd Ia

i 9-0,
Y3en nepeceyeHVsi 3/IEMEHTOB 3aKpersieH ot i iy Iz




I I I

O603HaueHvie, NpuHATOEe B Tabmue 28 (pucyHok 15):

# =Ly wintad (g infm)

Im it Id it
roe v n - - HaVMeHbLlmMe MOMEHTblI WMHepUUN CevyeHna COOTBETCTBEHHO Mnosica n
packoca.

MNpumeyvanve - Mpu # <1un>38 hopmynax Tabmupl criegyeT NpuHMMaTh COOTBETCTBEHHO
2=1n*=3.

Tabmua 29
bl .
MpukpenneHre packoca kK 3HaueHne 3nauenmte Hd npu Higin , paBHom
nosicam
[o 60 cB. 60 go 160 cB. 160

CBapHbIMK  WBaMK, GosTaMm [o 2 1,14 0,54+36imin i 0,765
(He MeHee ABYX),
PacrnosIoXeHHbIMU BLO/b
packoca

CBbllLe 6 1,04 0’54+28,3immf3 0,740
OpHvM 60sTOM 6€3 (haCoHKM Mpn mobbIx| 1,12 0,64+28 8 in 11 0,820

3HAYEHMAX

O603HaueHus1, NpuHATbIE B Tabmmue 29:

% - no Tabmmue 28;

! - yWHa, NpUHYMaemas paBHoii: I [O/19 packocoB Mo pucyHky 15, 6, B, T, €; la no Tabmmue
28 - o511 packocoB Mo pucyHky 15, a, 4.

MpumevaHua

1 3Hauenve #4 npu 2<% L6 creyet onpefenaTh MHelHOI MHTepronsLmel.

2 Mpw NpUKpensIeHM 04HOTO KOHLa packoca K nosicy 6e3 thacoHok CBapKo win 6osramu, a
BTOPOro KOHUA - Yepe3 (hacoHKy KOIhULIMEHT pacyeTHOl [/ IMHbI packoca crieayeT NpuHUMaTh

paBHbIM 0,5(1+%4 ); npu Npukpen/ieHmn 0601x KOHLIOB PACKOCOB Yepes chacoHkn 4 ~1,0.

10.2.4 [1na onpefeneHns pacyeTHbIX A/MH PackocoB Mo PUCYHKY 15, B, Npu NpuKpensieHmm ux
6e3 pacoHOK K pacrnopke W MOsiCYy CBapHbIMM WBamMu Wi 6Gosramn (He MeHee [ABYX),

pacnosioXeHHbIMU BAO/b packoca, 3HauyeHue KoaduumeHTa pacyeTHOW [A/WMHbI ta cnepyet
NpYHYMAaTbL Mo CTPOKe Tabrmubl 29 npu 3HadeHum # "[o 2". B criydae NpUKPensieHnst UX KOHL0B

OfHUM 6OJTTOM 3HaueHvie Ba crefyet npuHMMaTb Mo CTpoke Tabmmubl 29 "OgHum 60/ToM 6e3

" I
chacoHku", a Npu BbIYMCTeHMM 3HaueHns ¥ no Ta6mue 27 BMmecTo ¢ crieayeT npuHUMaTh
0,501+ i 4



a,6,B-C COBMELLEHHBIMUN B CMEXHbBIX TPaHAX y3/iaMu; T, A - C HECOBMELLUEHHbIMN B CMEXHbIX
rpaHaxysnamu; e - C YaCTUYHO COBMELLEHHBIMU B CMEXHbIX FPaHAX y3famu

PricyHok 15 - CxeMbl NPOCTPaHCTBEHHbIX peLLeTYaThiX KOHCTPYKLMIA

10.2.5 PacuetHble J/MHbI ly 1 PaANyChbl MHEPLIM f -X 3/IEMEHTOB 13 TPY6 WM NApHbIX YTOKOB
cnepyeT NpYHAMaTbL corfiacHo Tpe6osaHuam 10.1.1-10.1.3.

10.2.6 PacueTHble [/MHbl CXaTbIX 3/IEMEHTOB MPOCTPAHCTBEHHbLIX PeLleTYaTbIX KOHCTPYKLMIA
[JonyckaeTcs onpefiensiTe U3 pacyeTta € KCMosb30BaHieM CepTUPULIMPOBAHHBIX BbIUNC/TESb HbIX
KOMM/IEKCOB (B NPEAMNOJIOXEHUM YNPpYro paboTbl CTasm U HefePOPMUPOBAHHON cxeMbl). Mpy 3TOM
peKkoMeHayeTCcs 1CMosib30BaTb MPOrpaMMHbIe KOMIVIEKChI, B KOTOPbIX Hecylliasi Croco6HOCTb
CXKaTbIX CTEPXHEV onpeenieHa C yH4eTOM Heryiockoli h0pMbl MPOAOJbHOTO M3rnba.

10.3 PacueTHble A/MHbI KOJIOHH (CTOEK)

i
10.3.1 PacyeTHble A/MHbl ¢ KOMOHH (CTOEK) MOCTOSIHHOTO CEUYEHVst W OTAE/bHBIX YHaCTKOB
CTyNeHYaTbIX KOIOHH CieflyeT onpeaensitb no hopmyre

by =nl (140)

rae I A/MHA KOJIOHHbI, OTAE/IbHOTO y4acTKa ee WM BbICOoTa 3Taxa,

H - k03thPULIMEHT PaCUETHON 4/ MHBI.

10.3.2 Mpwu onpeaeneHm Ko3hULUUEHTOB PaCYETHOW [A/MHbI KOJIOHH (CTOEK) 3HAaYeHus
NPOAO/bHLIX CUMN B 3fIeMEHTaX CUCTEMbI CriefyeT NpyHUMAaTh, Kak npaBwio, 471 TOro CoYeTaHus
Harpy3oKk, A/11 KOTOPOro BbIMOSHSIETCA MpPOBEpKa YCTOWUMBOCTM KOMOHH (CTOEK) CcoriacHo
pasgenam 7 n 9.

[Lonyckaetcs onpeaenats KO3MULMEHTbI PACHETHON [/ MHBI KOJIOHH MOCTOSIHHOTO CeueHust 1
OTAE/bHbIX YYACTKOB CTYNEHYATbIX KOJIOHH /b [/11 COUYETAHUSI HArpy3oK, Aatolwero HanbosbLume
3HAUEHWs MPOAOSbHBIX CW1 B KOMOHHAX UM HA OTAEMbHBLIX y4acTKax, W MOJIyYEHHbIE 3HAUEHMsI
Ko3(hprLMEHTOB # 1CMO/b30BATL /151 YHACTKOB C APYTMMI COYETAHUSIMM Harpy30K.

Mpu 3TOM HeobxoAMMO pas/muaTb HecBO6OAHbIE (PAacKpen/ieHHble) pambl, Y KOTOPbIX Y3/ibl
Kpernsienms pureneli K KOJIOHHAM He UMelT CBO6OAbl MepeMelleHUs B Hanpas/ieHun,
nepneHAVKyIIPHOM OCU KOJIOHHbI B M/IOCKOCTH paMbl, 1 CBO60AHbIE (HEPACKPEN/IEHHbIE) pambl, Y
KOTOpbIX Takue nepemMeLLeH1s BO3MOXHbI (CM. pUCYHOK 1).

10.3.3 KoathepyLMeHTbI pacyeTHol A/ MHbl ¥ KOMOHH (CTOEK) MOCTOSIHHOMO CeYeHns crieflyet

onpefensiT B 3aBUCUMOCTY OT YC/IOBUIA 3aKPEM/IEHUS X KOHLIOB 1 Biaa HArpy3ku. [/151 HEKOTOPbIX
C/y4aeB 3aKpern/ieHns KOHLIOB 1 BIWAA Harpyskum sHaueHus * npuseseHbl B Tabmue 30.

Ta6mmua 30



Cxema
3akpen-
NeHns
KOJIOHHbI
(cToliKK)
nBug,
Harpysku

0,5

2,0

1,0

2,0

0,725 1,12

KoadhdpmupeHTbl  pacyeTHol A/mMHbl KOJSIOHH (CTOEK) MOCTOSIHHOTO CEYEHWst € YNpYrum
3aKpern/ieHneM KOHLIOB crieflyeT onpeaensiTe no dopmynam, npmBeaeHHsIM B Tabmmuax 1.1 n 1.2

npwioxeHus U.

10.3.4 KoaththMLMEHTbI pacyeTHONM A/MHbI ¥ KOMOHH MOCTOSIHHOTO CEYeHUst B M/IOCKOCTY
CBOOOAHbIX WM HecBOGOAHbIX pam MpW XECTKOM KpernjeHn puresieii K KosioHHam W npu
OVHAKOBOM HarpyXeHu y3/ioB, PacrosiokeHHbIX B OAHOM YPOBHe, criefyeT onpeferitb Mo

topmynam Tabmupl 31.

Tabmmua 31

Cxema pambl MapameTpbl KoadhdomupmeHT pacyeTHOW A/ HbI
P »n
CB060OHbIE pambl
N N 770 I 0,38
VL \ i =201
. ” (141)
k(o +n3)
k+1
ko
N N g 1o ) [+ 056
I, L4 n+0,14 (142)
L")
L o ey +73)
71 E+1
N 7 N
Isl I\ Isl A\ k2 2
L A If <
el M ) A




| i
% A 7 -
N N [N IN |N<
I, .44
AT/ I A A B A I
~~
I I | L

T

BepxHuii aTax Mpn % £0,2
ko +tpyl | 28 +mg) | {p+0,68)./n+022
k+1 k+1 J0.68p(p + 0,900z + 0,08) +0,1n
; (143)
CpefHuii aTax npn % > 0,2
kpp +pa) || Aoy +a3) - (p+063)./n+028
k+1 k+1 pu(p +09)+0,1n (144)
HWKHUIA 3Taxk
2k(py +pa) || ke +2g)
k+1 k+1

YacTHble criyqan

=0 OT10,03 go e+ 002

0,2 p=215 -

kel
CB.0,2 0 b + 0,28

# ’ kel

0,03%7 % b _ (p+0563)

50 [pip+09+01

pm= 010,03 fio 1o 022
02 A P

CB.0,2 fn+ 028

£ kel

HecBo60AHbIe pambl




K A'qgr\' Bepxruii aTax _ [T+ 026(p + )+ 018pn
T v Tv Tv T 14 093(p + 1) +0,71pn
rLg L L4 ¢ (145)
k
L I L I I =
K K
N R
K
1 Ia | Ii:
. B 4
!

0.5(p1 + p2) n +ag

CpepaHunii aTax

0,5(p1 + pz) 0,5(?31 + ?32)

HWKHWIA 3Tax

(py +pa) || 050 + )

YacTtHble criyyan

she _ [1+046n
I T 095

b
I
o
—

—

™
[

3
-,

by
.

sle _ [1+0.39%
. SR PESETr

O603HaueHVs, NpuHATbIE B Tabnmue 31:

51’ s2p

fa 1 1 , 2 . momenTbi VHEPLN CEeYeHUsI pUreneid, NPUMbIKAIOLLYIX COOTBETCTBEHHO K BEPXHEMY 1
HVKHEMY KOHLLaM NpoBEPSeMOit KOSIOHHbI;

P

¢, ‘¢ - COOTBETCTBEHHO MOMEHT VHEPLIMM CEYEHVS U A/ IMHA NPOBEPSIEMOl KOJOHHbI;

{4 1 nponetwl pamb;
% - yncro nponetos;

= Iale ny = Isale Iyl Py fidde
Ik L . Li . 1L

1 ’ ’

MpumedaHve - [N KpaiiHeii KoMoHHBI CBOBGOAHON MHOTOMPONETHOM pambl koadduumeHT ¥ creayet
onpeaensTh Npu 3HaueHnsix £ 1 # Kak 4715l KOJIOHH Of{HOMPOJIETHOM pambl.

10.3.5 Mpu oTHoweHm # /B 26 (rne # - nonHas BbICOTa CBOBGOAHOI MHOrO3TaXHOM pambl, &
- LLMPYHA Pambl) [O/DKHA GbITh MPOBEPeHa OGRS YCTOMUMBOCTD Pambl B LIENIOM KaK COCTABHOTO
CTepXHs!, 3aLLEM/IEHHOTO B OCHOBAHWI 11 CBOGOAHOTO BBEPXY.



10.3.6 lNpy HepaBHOMEPHOM HarpyxeHu BEPXHWX y3/10B KOJIOHH B CBOOGOHON OAHO3TaKHOW
pamMe ¥ Ha/M4ny XecTKOro Avcka MOKPbITUA WM NPOAO/bHbIX CBA3El MO BEPXy BCEX KOJIOHH

KO3ChAPULIEHT PACUETHO A/HBI *¢ HaUGOrIee HarpYKeHHOM KONOHHBI B MIOCKOCTY Pambl CrieyeT
onpeAensTsL no chopmyre

, (146)

rae # - KoadhdrUMEHT pacyeTHOMN 4/MHbI MPOBEPSIEMON KOJIOHHbI, BbIUMC/IEHHbIV MO hopMynam
(141) n (142) Tabmmubl 31;

IC, N - MOMEHT WHepuun cedyeHna wn ycwwme B Haunbonee Harpy)KeHHon KOJIOHHE

paCCManVIBaeMOVI PamMbl COOTBETCTBEHHO,

ZN-’ , ZI" - CyMMa pacyeTHbIX yCW'IVIVI N MOMEHTOB uMHEPUUM CEeYEeHUn BCeX KOJSIOHH
paCCManMBaeMOVI pambl N YeTbipex coceaHnx pam (I'lO Age c Ka)K,EI,OVI CTOpOHbI) COOTBETCTBEHHO,

BCE YCWWSI C/ieflyeT HaxoAuTb My TOM e COYETAHUN Harpy3oK, KOTOPOE BbI3bIBAET YCWe Ve g
NpOBEPSIEMOVi KOIOHHE.

10.3.7 KoathprumMeHTbI pacUETHOMN A/iHbI ¥ OTAEMbHBIX YYACTKOB CTYNEHYaTbiX KOOHH B
/I0CKOCTU pambl CrieflyeT onpeesiTe COorsiacHo NpuioxeHuio .

Mpy onpeeneHn Koa(UUMEHTOB PACUETHON A/MHbI ¥ 19 CTyreHUaTbiX KOJIOHH pam
0JHO3TaXHbIX MPOM3BOACTBEHHbIX 3faHuii JonycKaeTcs:

HE yuuTbIBaTb BJIMSIHUE CTEMEHW 3arpyXeHust U XXECTKOCTU COCEAHUX KOMOHH; /s
MHOTOMNPOJIETHBIX paMm (C YMC/IOM NPOJIETOB fBa U GOSEe) NPY HAMHMN XECTKOTO AMCKa MOKPbITUS
WM NPOAOSbHbIX CBSA3El, CBSA3LIBAIOLYMX MOBEPXYy BCE KOJIOHHbI U 0GECcneuYrBaroLLyX
NPOCTPAHCTBEHHYID PaboTy COOPYXEHUS, ONPEfeNATb PACUETHbIE [J/IMHbI KOJIOHH Kak AJ19 CTOEK,
HEMOABWKHO 3aKPEN/IEHHbIX HA YPOBHE pureneil.

10.3.8 KoahhULMEHTbI pacyeTHol A/mHLI #, onpeaeneHHbie A7 KOSIOHH CBOGO/AHBIX
OHO3TAXHbIX (NPY OTCYTCTBUM XECTKOrO AUCKA MOKPbITWA) Y MHOTO3TaXHbIX paM, AomnyckaeTcs
YMEHbLATL YMHOXKEHMEM Ha koadhdouumeHT ¥, onpeensiemblii no dopmyrie

" =1—a[1—(m5)2]5’4’ (147)

rpe © =065 0,96+ 0,256°.

3paeck 0603HaueHo
B=1-My 1M < o m = MAKNTT,),

Ao YC/IOBHasA MMOKOCTb KOJIOHHBI, BbIUYUC/IEHHASA € y4eTOM TpeboBaHwii 7.3.2 1 7.3.3.

PacueTHble 3HaueHUs NPoAosbHONM cunbl ¥ 1 uarmbatowero momenta M B paccuntbiBaeMoii
cB060/1HOIi pame crieflyeT onpeaenaTh corsiacHo Tpe6osaHusam 9.2.3.

3HaueHME M3rbatoLLEr0 MOMEHTA My criefyeT onpeaensiTb 151 TOTO e COYETaHNs Harpy3oK B
TOM e CEYEHUN KOJIOHHBI, rae AeiicTeyeT MomeHT ¥ | paccmatpusas pamy B AaHHOM pacyeTHOM
Cc/lyuae Kak HeCBOGOAHYH0.

10.3.9 PacuyeTHble A/MHbl KOJIOHH B Hanpas/ieHn BAOb 34aHUA (U3 NAOCKOCTU pambl), Kak
npaswio, CrieflyeT NpuH/MaTh PaBHbIMU PACCTOAHUAM MEXY 3aKper/ieHHbIMWU OT CMeLLeHVA 13
M/I0CKOCTU paMbl TOYKamu (Ornopamm KOJSIOHH, MOAKPAHOBbIX 6as0K M NOACTPONWIbHBLIX hepM,
y3fiamn KpenneHus cBA3eil U pureneil n T.n.). PacueTHble A/MHbI JOMycKaeTcs onpefenaTb Ha
OCHOBE pacyeTHOW CXeMbl, YYUTbIBAKOLLEN (DaKTUYECKME YC/IOBYSI 3aKPEN/IEHUA KOHLLOB KOJIOHH.

10.3.10 PacueTHyt0 A/MHy BETBEI MNIOCKMX OMOP TPaHCNOPTEPHbIX rasiepeii credyeT NnpyHMaTh
paBHoi:

B MPOAO/ILHOM HanpaB/ieHU rasiepen - BbiCOTe ornopbl (OT HM3a 6a3bl 40 OCU HDKHEro nosica
hepMbl WM 6asku), yMHOXEHHOV Ha KO3dhdMUMEHT ¥, onpeaensembiii Kak 419 CToeK NOCTOAHHOTO
CeYeHVs B 3aBVICUMOCTV OT YC/IOBWIi 3aKPEN/IeHNS UX KOHLLOB;

B NONEpPeYHOM Hanpas/ieHun (B MAOCKOCTM OMOPbI) - PACCTOSHUIO MEXAY LIeHTPaMu y3/10B; npu

3TOM A0J/DKHa 6bITb npoeepeHa OGLLIaH yCTOVILII/IBOCTb Ornopsbl B LE/IOM KakK COCTaBHOIo CTepXXHA,
3aLLeM/IEHHOr0 B OCHOBAHWN M CBOHGOHOTO BBEPXY.

10.4 NpepensHble rTMbKOCTW 3/IEMEHTOB



10.4.1 MM6KOCTU 3/IEMEHTOB A=ly h, KaK npaBwio, He [A0/DKHbl MPEBbIWATb NpeaesbHbIX

3HAYeHUiA }‘H, npyBeAeHHbIX B Tabmmue 32 47 CkaTblX 3/EMEHTOB U B Tabmmue 33 - ans

pacTsAHyTbIX.

Tabmua 32

OneMEHTbI KOHCTPYKLWIA

MNpepensHas
rMBKOCTb CXaTbIX

3/leMEeHTOB }\”

1 Mosica, onopHble Packochl 1 CTOKY, NepeatoLye OnopHbIE PeakLym:

a) MIoCKUX (PEPM, CTPYKTYPHbIX KOHCTPYKUMA W NPOCTPAHCTBEHHBIX
KOHCTPYKLWIA U3 TPY6 WK MapHbIX YroiKOB BbICOTOM 0 50 M

6) MPOCTPAHCTBEHHbIX KOHCTPYKUMIA U3 OAMHOYHbIX YrOJIKOB, a Takxe
MPOCTPAHCTBEHHbIX KOHCTPYKLMIA U3 TPY6 ¥ MapHbIX YrOSIKOB BbICOTO CB.
50m

2 3nemeHTbl, KpOMe yKa3aHHbIX B Mo3vumax 1 n 7:

a) MIocKMX (hepM, CBapHbIX MPOCTPAHCTBEHHLIX W CTPYKTYPHbIX
KOHCTPYKUMA U3 OAMHOYHBIX YTOSIKOB, MPOCTPAHCTBEHHBIX U CTPYKTYPHbIX
KOHCTPYKLWIA U3 TPY6 M NapHbIX YrosiKoB

6) NPOCTPAHCTBEHHbIX 1 CTPYKTYPHbIX KOHCTPYKLWI 3 OAVNHOUHBIX YTOSIKOB C
60JTTOBbLIMMY COEAUHEHNAMM

3 BepxHue nosca epm, He 3akpernsieHHble B Mpouecce MOHTaxa
(NpepenbHyto rMBKOCTL MOC/e 3aBepLUEHUS MOHTaxa crieflyeT NpuHMMaTh
no nosuuym 1)

4 OCHOBHbI€ KOJIOHHbI

5 BTOpoCTeneHHble KOJMOHHbI (CTOVKM (haxsepka, coHapei u T.n.),
3/IEMEHTbI PELLETKM KOJSIOHH, 3/EMEHTbI BepTVKa/bHbIX CBS3eli mexay
KOSIOHHaMMU (HWKe 6as1oK KpaHOBbIX MyTei)

6 DneMeHTbl CBSi3ell, KPOME yKasaHHbIX B MO3WLMM 5, a TaKkkKe CTEPXKHM,
Cryxalye 411 yMEHbLLEHWS PACUETHOM A/IMHbI CXaTbIX CTEPXHEN, 1 Apyre
HEHarpY)XXEHHbIE 3/IEMEHTbI, KDOME YKa3aHHbIX B N03uLmm 7

7 CxaTble U HeHarpyXeHHble 3/1eMeHTbI MPOCTPaHCTBEHHbIX KOHCTPYKLWA
TaBpOBOTO W KPECTOBOrO CEYEHWi, MOABEPXEHHble BO3AEWCTBIIO
BETPOBbIX HArpy30K, NP1 NPOBEPKE FMOKOCTY B BEPTUKA/IbHO N/I0CKOCTY

180-60 >

120

210-60=

220-40¢

220

180-60>

210-60%

200

150

O603HaueHve, NpuHATOoE B Tabmmue 32:

N
o=
@AR}: e

? crepyet npuHuMaTh “2).

- KOathMLWEHT, NPUHMMaeMbIii He MeHee 0,5 (B HeO6GXOAUMBIX C/lydasiX BMECTO

Ta6mua 33

3neMeHTbI KOHCTPYKLIMIA

H MpepensHas rmbkocTb PaCTAHYTbIX 3/IEMEHTOB P npu




BO3AE/CTBUM HA KOHCTPYKLMIO Harpy3ok

[MHAMUYECKVIX,
MPWIOXKEHHbIX
HENoCpPeACTBEHHO K

cTaTnyeckmnx

OT KpaHoB
(cm. npym. 4) n
Xene3HoA0POXKHbIX

KOHCTPYKLMM COCTaBOB

1 TlMosca ¥ oOnopHble packockl 250 400 250
N/I0CKNX depm (BKtovas
TOPMO3HbIE chepmbl) "

CTPYKTYPHbIX KOHCTPYKLWiA

2 2nemeHTbl (hepM U1 CTPYKTYPHbIX 350 400 300
KOHCTPYKLMIA, KPOME YKa3aHHbIX B

nosuviumm 1

3 HwkHve nosica 6asi0k 1 dhepm - - 150

KpaHoBbIX MyTeW

4 SnemeHTbl BepTVKaUsTbHbIX 300 300 200
cBA3eli MeXay KOSIoHHamu (Huke

6as10K KpaHOBbIX NyTe)

5 MNpouvie aneMeHTbl cBA3el 400 400 300

6 losica u OMOpHbIE pacKochl 250 - -
CTOEeK U TpaBepc, TArU TpaBepc
onop  JWMHWIA  3MEeKTponepeaaun,
OTKPbITbIX  pacnpegenmTesbHbIX
YCTPOWCTB W KOHTaKTHbIX CeTel

TpawcnopTa

7 SnemeHTbl onop JTWHWIA 350 - -
3MieKTponepeaaun, OTKPbITbIX
pacnpefermTe/bHbIX YCTPOWCTB U
KOHTaKTHbIX CeTeli TpaHcrmopTa,

KpOMe yKa3aHHbIX B No3uumuax 6 18

8 JnemeHTbl MPOCTPAHCTBEHHbIX 150 - -
KOHCTPYKLMVA TaBpOBOro "
KPecToBOro CeyeHwid (a B TArax
Tpasepc onop JIMHWi
arekTponepeAayn u U3 OAMHOYHbIX
YrO/IKOB), NoABEPXKEHHbIX
BO3/ECTBMIO BETPOBbIX HArpy3oK,
npu  nposepke  rubkocT B
BEPTVKasIbHOM N/I0CKOCTM

MpumeyaHus

1 B KOHCTPYKLMSIX, HE NOABEpratouyxcs AMHAMUYECKUM BO3AENCTBUAM, TMOKOCTb PaCTSIHYTbIX
3/IEMEHTOB C/ieflyeT NPOBEPsiTb TOMbKO B BEPTVKASIbHbIX N/IOCKOCTAX.

2 [lna aneMeHTOB CBA3eit (Mo3uumsa 5), y KOTOpbIX NPorué nog, AelictBmemM co6CTBEHHOTO Beca
He npesbiaet {/ 150, npu BO3AENCTBMM Ha KOHCTPYKLMIO CTATUYECKUX HArpy30K [0MycKaeTcs

npvHUMaTb P ~500.

3 TMBKOCTb PACTSHYTbIX 3/IEMEHTOB, NOABEPTHYTLIX NPeABAPUTENbHOMY HAMPSXKEHWO, He
orpaHuimBaeTcs.

4 3HaveHua npeenbHbIX TMbkocTeli cregyeT NPUHYMAaTL NPY KpaHax rpynn pexumoB paboTbl
7K (B uexax meTasvyprudeckmx npomssoacts) 1 8K B cootsetctemm co CIM 20.13330.
5 1151 HYKHUX MOSICOB 6aU10K 1 dhepM KpaHOBbIX NyTei Npy KpaHax rpynn pexvmos paboTsl 1K-
6K gonyckaetcs NpuHMaThb P ~200.
6 K gMHamnyeckMM Harpyskam, NPUIOXEHHbIM HENoCPeACTBEHHO K KOHCTPYKLMM, OTHOCATCS

Harpysku, NpUHAMaeMble B pacyeTax Ha ycTasioCTb Wi C YUETOM KO3((ULMEHTOB AMHAMUYHOCTU
no Cr120.13330.




10.4.2 N9 251eMeHTOB KOHCTPYKLWIA, KOTOPbIe COr/iacHO MPUIoXeHno B oTHocATes K rpynne 4,
B 3[aHUSIX M COOPYXXEHUSAX | 1 Il ypOBHE OTBETCTBEHHOCTY (COrnacHo Tpe6oBaHusiM CHuMM 2.01.07),
a TaKKe /19 BCeX 3/IeMEHTOB KOHCTPYKLMIA B 34aHNsX U coopyweHusX il ypoBHA OTBETCTBEHHOCTW
[onyckaeTcs NoBbILLATL 3HAYEHME NpeAerbHoM rmbkocTy Ha 10%.

11 PacyeT MCTOBbIX KOHCTPYKLIA

11.1 PacyeT Ha NPOYHOCTb

11.1.1 PacyeT Ha NPOYHOCTb JIMCTOBbIX KOHCTPYKLMA (060/104EK BPALLEHUST), HAXOAALLMXCA B
6€3MOMEHTHOM HanpPs»EHHOM COCTOSIHWM, CrieflyeT BbIMOHATL N0 hopmyre

1
R_y Ye

2 2 2
Jox—oxo}, oy +3ry L1
, (148)

rae “* u 77 - HopMariHble HANPSHKEHMS N0 ABYM B3aUMHO NEPREHAVKYNIAPHLIM HAMPaB/IEHUAM;

Ye . koathdMUMEHT yCroBMIA PaBGOTHI KOHCTPYKUMIA, HasHauaeMblii B COOTBETCTBUN C
TpeboBaHusamMmn CHulM 2.09.03.
Mpu 3TOoM abCcosoTHblE 3HAYEHUS T/aBHbIX HANPSHKEHWA [O/DKHBI GbiTb He 6Gosiee 3HaueHuit
paCUETHLIX CONPOTUB/IEHUIA, YMHOXEHHBIX HaL ¢ .
11.1.2 HanpsixeHust B 6€3MOMEHTHbIX TOHKOCTEHHbIX 060/104Kax BpaleHust (pUCyHoK 16),

HaxoAAaLLWXCS NOJ AAB/IEHVEM XMAKOCTW, rasa Win Cbinydero Matepuasa, crefyet onpesensiTb no
copmynam:

ra
T =—-:
2artcosf (149)
aq =(pfz—cr1f:r"1):r"2Y (150)

rne “1 n Y2 - cooTBETCTBEHHO MepuanoHasilbHoe N KOJbLieBOE HanpsaXeHus,;

F - npoekuua Ha ocb Z ~Z 060/104KM NOHOMO PACHETHOTO JAaBMieHNs, AeliCTBYIOLEr0 Ha YacTb
o6osouky 252 (cMm. prcyHok 16);

rnb. pagyyc 1 yros, nokasaHHble Ha prcyHke 16;
! - TonuyHa 060/104KY;

2. pacyeTHoe AaBrieHNe Ha NOBEPXHOCTb 060/104KM;

i s . paanyCbl KOMBU3HbLI B I/1aBHbIX HaNpaBieHNAX cpe,qleHoﬁ NOBEPXHOCTU 060/104KN.

PucyHok 16 - Cxema 060/104KM BpaLLeHus

11.1.3 HanpskeHus B 3aMKHYTbIX 6€3MOMEHTHbIX TOHKOCTEHHbIX 060/I04YKaxX BpalleHus,
HaXOAALLYXCA NMOJ BHYTPEHHAM paBHOMEPHBLIM AaBfIeHVEM, C/ieAyeT OonpeaesiaTh no hopmyram:
AN UWWMHOPUYECKUX 060104eK

oy =prf(2£); aa =pm’£; (151)

Ansa cchepryeckrx 060104eK



Jyp =02 =p?"f(23); (152)

[191 KOHNYECKMX 060/104eK

PO [ s

2
2icosf . icosf

(153)

rae ¥ - pacueTHoe BHyTpEHHee JaB/ieHre Ha eyHiLY NOBEPXHOCTN 060/I0UKY,

- paguyc CpeavHHol MoBepXHOCTY 060104KY (PUCYHOK 17);

8. Yron Mexzy 06pasyoLLeii KoHyca v ero ocbio Z ~ £ (CM. PUCYHOK 17).

PucyHok 17 - CxeMa KOHWYECKO 060/104KM BpaLleHUs

11.1.4 MNpw npoBepke NPOYHOCTU 060/I04EK B MECTax M3MeHeHWs 1X (DOPMbl WM TOMLLMHBI, &
TaKKe U3MEHeHVs HarpysKku crieflyeT yunTbiBaTb MECTHbIE HaNpPshxeHns (kpaeBoii adhdhekT).

11.2 PacuerT Ha YCTOu1BOCTb

11.2.1 PacueT Ha YCTOMYMBOCTb 3aMKHYTbIX KPYTrOBbIX LWIMHAPWUECKNX 06G0/I0UEK BPALLEHMS,
pPaBHOMEPHO CXaTblX NApasVIeSlbHO 06Pa3yoLLYIM, CieflyeT BbINOMHATL NO (hopmyre

=} ] <1
Ter1¥e

(154)

o1 .

rne pacyeTHoe HanpsXxeHve B 060/104Ke;

a LR
el - kpUTUEeCKOe HANPAXEHWEe, PaBHOE MeHbLLEMY U3 3HAUEHNiA V% wm cBtlr (3pecb 7 -

pagmyc cpevHHOM MOBEPXHOCTM 06OMIOYKY; £ - ToMHa o6osouku) npy 7 /£ £ 300; npu 7 /£ > 300
Ot =c8tir

3HaueHnsa KoadduumerTos ¥ npn 0 <rii£300 cnepyeT onpeaenaTb no dopmyne

y =097 (0,00025+0,958, [ E)r it (155)

3HaueHvst KoadhbchuumeHTa ¢ crefyet onpeaensTs no Tabmmue 34.

Tabmua 34

rit 100 200 300 400 600 800 1000 1500 2500

c 0,22 0,18 0,16 0,14 0,11 0,09 0,08 0,07 0,06

B c/iyuae BHELEHTPEHHOTO CXaTusi MapasvielbHo 06pasylouyM WA YUCTOrO u3rnéa B
[aMeTpasibHOM MIOCKOCTU MPU KacaTe/bHbIX HAMPSXKEHUSIX B MECTE Haub0/bLIEr0 MOMEHTA, He

312
npeBbILLALYX 3HAYEeHUS 0,078l r) , HanpshkeHve Ferl [0/DKHO ObITb yBenmyeHo B (1,1-0,1

oif Pl) pasa, rge ?l - HauMeHbliee HanpshkeHue (PacTATMBAIOLME HAMPSHKEHUS CuMTaTb
oTpuLaTesbHbIMY).



11.2.2 B Tpybax, paccumTbiBaeMbIX Kak CxaTble WM BHELEHTPEHHO-CXaTble CTepPXHW npu

A=h Ry /E 2065

YC/IOBHO rMGKOCTMN , BOJDKHO 6bITb BbINOSHEHO yC/I0BME

je<w BTR
TRES TSNS (156)

Takve TpyObl CriefyeT paccuuTbiBaTb Ha YCTOWUYMBOCTb B COOTBETCTBUM C TpeboBaHWSMMK
pas3nenos 7 19 He3aBUCUMO OT pacyeTa Ha YCTOMYMBOCTb CTEHOK. PacyeT Ha YCTOMYMBOCTb CTEHOK

GECILOBHBIX WM 3/IEKTPOCBAPHBLIX TPy He TpebGyeTcs, ecrm 3HaueHus 7/ He npesbiwaloT
NOJIOBUHbI 3HAYEHWIA, onpeenseMblx no oopmyre (156).

11.2.3 UumHgpuyeckasi naHess, onepTas no AByM 06pasyolyM 1 ABYM Ayram HanpaB/stoLLEN,

B i< b
paBHOMEPHO cxaTas BAO/b 06pasyloLLyx, npu 20 (rge # - WpyHa NaHenm, n3MepeHHas
no fyre HanpaB/SAlOLLEN) AO/DKHA ObITb paccuMTaHa Ha YCTOMUYMBOCTb Kak NiacTuHKa no hopmynam

g Z0,8R
NPV PACUETHOM HAMPSIKEHUN ¥

Bl 19 Elo. (157)

o=R
npu pac4eTHOM Hanps>XXeHun i

Bit <37/ [T+ 500R, &
e (158)

Mpu O,SR?' {o{R,

VHTEPMOIALVEA.

HauGorbliee  OTHoleHve /¢ crepyer onpepensTb  fMHelHol

2
Ecm & frd) >20, TO MaHesb CrieAyeT PaccUuTbiBaTh Ha YCTOMUMBOCTbL Kak 060JI0UKY COr/iacHO
TpeboBaHusim 11.2.1.

11.2.4 PacyeT Ha yCTOYMBOCTb 3aMKHYTOW KPYrOBOI LIWMHAPWUYECKOM 060/104KM BPaLLEHWS, NPY

[elicTBM BHELLHEro paBHOMEPHOTO fasnieHns ¥, HopMasbHOTO K 60KOBOI NOBEPXHOCTY, CriedyeT
BbINOSHATL N0 hopmysie

02""(061‘,2%) 31‘ (159)

rge %2 = P71t _pacuetioe KonbLieBOE HAMPAXEHVE B 0GOMIOUKE;
a
er.2 _ KpUTUYECKOE HanpshkeHve, onpeaensieMoe no opmyam:

npn05%4/r <10

Targ = LSIE (i D 32

(160)
npu Ir 290
Oga = 01TEEIR?, (161)
npn 10 <4/ 7 <20 Hanpsxene 72 criefyeT onpeensiTe MMHEHOMN UHTEPMONALMEI.
3pech ¢ - prmHa umHApPHMYEcKoil 060/104KN.
52 05

Ta e 060/104Ka, HO YKpern/sieHHas KosbLeBbIMU pebpamu, pacnosioXeHHbIMU C LaroM
MexXay OocsMM, [A0/pkHa O6biTb paccuuTaHa Ha YycToumBOoCTb Mo chopmynam (159)-(161) c

MOACTAHOBKOM B HUX 3HAYEHWS  BMeCTO ¢ .

B 3TOM c/y4ae [O/DKHO ObITb Y0BIETBOPEHO YC/IOBME YCTOUMBOCTU pebpa B CBOEN NSI0OCKOCTU
KaK CXaToro CTEpXHsi corfiacHo Tpe6oBaHuaM 7.1.3 npu N=prs PacyeTHON A/IMHE CTEepXHS

= L b5 JEfR
ly =18r ; PV 3TOM B CeveHvie pe6pa criedyeT BK/oUaTh y4acTKv 060/10UK LLPUHON L

o A=»|R IE
KaXoli CTOPOHbl OT OCM pebpa, a YC/MoBHas T[MOKOCTb CTEPXHSA y He [oJpkHa
npesbIWwaTh 6,5.

Mpy OAHOCTOPOHHEM peGpe KECTKOCTW ero MOMEHT MHepuuM CreayeT BblunCSTb
OTHOCUTE/IbHO OCU, COBMAAAIOLLEN C GKaiiLLei NOBEPXHOCTLI0 06OIOUKN.

11.2.5 PacueT Ha YCTOMUMBOCTbL 3aMKHYTOM KPYroBOI LWmHAPUYeckoli 060/104KM BpaLLEHUS,
NoABEPXEHHOW OAHOBPEMEHHOMY AEMCTBMIO HarpysoK, ykasaHHbix B 11.2.1 wn 11.2.4, crnepyeT
BbIMOSHATL MO chopmyne



(o "rocr,l tag "rocr,Q)-'ff"'c < 1’ (162)
roe Forl OO/DKHO  ObITb  BbIYMC/IEHO cOrflacHo TpeboBanuam 11.2.1 wn Fer2 . cornacHo
TpeboBaHuam 11.2.4.

o o <
11.2.6 PacyeT Ha yCTOMYMBOCTb KOHMYECKON 060I0UKN BpaLLEHUS C YT/IOM KOHYCHOCTU 6 ~60°,
cxartoli cunoit ¥ Baonk ocu (prcyHok 18), crieayeT BLINOMHATL N0 hopMyre

NNy, 31‘ (163)

roe Ner KpuTdeckas cwia, onpegensdemas no popmyrie

Ny = 6280, 1 cos? ,6” (164)

30€ech £ - TonyHa 060/104KY;

a v
@l . 3HaueHve HanpPSHKEHWS, BLIUMC/IEHHOE COrNacHo Tpe6oBanuaM 11.2.1 ¢ 3amMeHoi

paanyca * pagvycom ™, paBHbIM

P = (0,97 +0,lr1)fcos,6’. (165)
N
n
L ! =
z |
~
LN

PucyHok 18 - Cxema KOHUYECKOI 060/104KM BPALLEHWS NOA AeViCTBMEM NPOAO/ILHOTO YCWIS CXaTh
A

11.2.7 PacueT Ha YCTOMYMBOCTb KOHWYECKON 060/0YKM BPaLLEHUS NpW AeCTBUM BHELLHEro
PaBHOMEPHOrO faBrieHus ¥, HOPMasbHOTO K GOKOBOI MOBEPXHOCTW, CReAyeT BbIMNOSHATL MO
chopmyrne

UEI(Ocr,Q'Yc) Sly (166)

3peck 72 = Pt _pacuethoe KonbLeBOe HaNpsKeHIE B 0GOIOUKE:;

Tor2 . KpUTMYECKOe HanpsihxeHve, onpeaensemoe no doopmyre

g = OS5E (r L 1)(E L7y (167)
rae ™ - paanyc, onpeaensiemslii no chopmyne (165);
% _ BLICOTA KOHUUECKO 060IOUKY (MEXY OCHOBAHUAIMM).
11.2.8 PacyeT Ha YCTOMUMBOCTb KOHMYECKOW OGOJIOYKM BpALLUEHMS, MOABEPXKEHHOW

O[HOBPEMEHHOMY AENCTBMIO Harpy3oK, ykasaHHbix B 11.2.6 n 11.2.7, cnegyeT BbINOMHATL MO
dopmyrne

(NI Ny +03fog )y, £1 (168)

rae 3HaveHus Ve g Ter2 crieflyeT BblUMC/HATL Mo chopmynam (164) n (167).

11.2.9 PacyeT Ha YCTOUMBOCTb NOSHOM Cehepuueckoil 060/10ukM (WM ee cermenTa) npu 7/ & <
750 1 AelicTBM BHELLIHETO PABHOMEPHOrO AaBfeHns £, HOPMasbHOTO K ee NOBEPXHOCTH, CriefyeT
BbINOSHATL NO hopmysne



C”f(c’-:r?’.:)ﬁlY (169)

e = pri(2e)

ra - pacyeTHoe HanpsiXeHue;

= Fil
O = 018Ir KpUTUYECKOE HamMpshKeHVe, MPUHIMaeMOoe paBHbIM He 6oree 'V ;

30ecb 7 - paguyc cpeayHHOW NoBepXHOCTY cdpepsbl.

12 Pacuert 3/IeMeHTOB CTaslbHbIX KOHCTPYKLWIA HA YCTasI0CThb
12.1 O6uyie NOMOXEeHUA pacyeTa

12.1.1 MNpu NPOEKTUPOBaHM CTasIbHbIX KOHCTPYKLWIA 1 UX 3NIEMEHTOB (6asKu KPaHOBbIX MyTew,
6asKn paboumx M/OWAAOK, 3/EMEHTbl KOHCTPYKUMA OyHKEPHBIX W pasrpy304HbIX 3cTakap,
KOHCTPYKUMM Mof [ABuraTesm W Ap.), HEenocPeACTBEHHO BOCMPUHUMAIOLLX MHOrOKPaTHO
[elicTByloLpe NoABKHblE, BUOPALMOHHbIE WM APYroro BuAa Harpyskv C KO/MHECTBOM LWK/IOB

L5
HarpyxeHuii 10~ 1 6osiee, KOTOpble MOryT NPUBECTU K SIB/IEHWIO YCTasIOCTH, CrieayeT NpuMeHsiTb
TakMe KOHCTPYKTVBHbIE pEeLUeHUsl, KOTOpble He BbI3blBAIOT 3HAUMTE/BHON KOHLEHTpaLum
HanpsXeHWiA, 1 NPOBEPSTL PACYETOM Ha YCTasIoCTb.

Ko/mmuecTBO UMK/IOB HarpyxeHwil crieflyeT MpyHMMaTb MO TEeXHOsIorMYeckuM TpeboBaHVsaM
3KCnyaTaumm.

PacueT KOHCTPYKUWiA Ha YCTasiocTb CriedyeT Mpou3BOAUTL Ha [eiiCTBre Harpysok,
ycTaHaB/MBaeMbIX corfiacHo TpebosaHusim CIM 20.13330.

PacueT Ha ycTanocTb Takxe criefyeT BbIMO/HATh 411 KOHCTPYKLMIA BbICOKUX COOPYXEHUIA (TUna
MauT, 6alleH 1 T.N.), NPOBEPSIEMbIX HA BETPOBOI pe3oHaHC corniacHo Tpe6osaHuam CIM 20.13330.

12.1.2 PacueT Ha ycTasniocTb CriedyeT NpousBoauTb Mo hopmyne

x4

ok, (170)

rge “me - HavGosbllee Mo aBCOMIOTHOMY 3HAUEHMIO HAMPSKEHNE B PACCUMTHIBAEMOM CeYeHUn
3/IeMeHTa, BbIYUC/IEHHOE MO CEYEHUI0 HETTO 6e3 yueTa koadpdpuumeHTa AvHAMWUYHOCTU 1

koahcpuumentos ¥, ¥ Fe

Rv - pacyeTHoe CONpPOTMB/IEHME YCTasIOCTW, NpUHMMaemoe no Tabmmue 35 B 3aBMCMMOCTM OT

BPEMEHHOTO COMPOTUB/IEHUA  CTa/n R N TPynn 3/IEMEHTOB U COeAMHEHWIA KOHCTPYKLIMIA,
npueeAeHHbIx B Tabrmue K.1 npunioxenus K;

& - K03WMLYEHT, YUUTbIBAIOLLYIV KOMYECTBO LIVK/IOB HArpyXeHuin  :
npu # Z3,9-106 NpVHYMaeMblii paBHbIM ¢ =0,77;
npu # < 3,9-106 BbIUMC/IIEMbIVA MO (hopMy/am:
O/15 Tpynn a/ieMeHToB 1 1 2
o = 0,06400710092 - 0,500/105) + 175 . a71)

AnAa rpynn afemeHTos 3-8

a =0,0?@;106)2—0,64(m106)+2,2; 172)

v - koadbchuuveHT, onpeaensiemMslii Mo Tabne 36 B 3ABMCUMOCTM OT HAMPSHKEHHOTO

COCTOAHNA 1 KOAMChULIMEHTA ACUMMETPUM HanpsikeHuid © ~ 7 win 10 e (3mech “min - HaumeHbLee
no abCo/IOTHOMY 3HAUEHMIO HAMPSIXKEHVIE B PACCUMTLIBAEMOM CEYEHWUM S/IEMEHTA, BblUMC/IiEMOoe

TaK Xe 1 NpU TOM e 3arpyxeHn1, kak u 1), [pu pasHosHauHbIX HanpskeHmax et 7 min
3HaueHre KoauuymeHTa © crieflyeT NPUHUMATL CO 3HAKOM "MUHYC".

Ta6mua 35

& npn HOPpMaTMBHOM 3Ha4YeHUM BPEMEHHOIO CONPOTUB/IEHNA CTau R

s H/MM2

pynna

3HaueHu
3/IEMEHTOB aueHme



no 420 cB.420 no 440| cB .440 po cB. 520 go cB. 580 po 675
520 580
1 120 128 132 136 145
2 100 106 108 110 116
3 [na Bcex mapok 90
cTam
4 To xe 75
5 " 60
6 " 45
7 " 36
8 " 27
Tabmua 36
HanpsixeHHoe KoadhdprupeHT acummeTpum dopMysibl 4151 BbIYUCTIEHUS
o
cocTostHue (ga 7 rax ) HanNpsxeHA koathdommeHTa M.
PacTsixeHvie REL:ET 25
1,5-°
0°?%08 20
1,2-°
08?1 10
l_.O
Cxatue RELAY] 20
1-#

Mpwu pacyete no chopmyrie (170) fO/DKHO ObITb BbINOSIHEHO YC/IOBUE ey, By Iy .

12.1.3 CTaslbHble KOHCTPYKLMM 1 MX 3MIEMEHTbI, HENOCPECTBEHHO BOCNIPUHYMAIOLLYIE HATPY3KY C

. 5
KO/MYECTBOM LMK/IOB HarpyxeHuii MeHee 107, crieflyeT NpoekTvpoBaTb C NPUMEHEHNEM TaKux
KOHCTPYKTVUBHbIX PeLUeHW i, KOTOPble HE BbI3bIBAKOT 3HAUNTE/bHOW KOHLEHTPALIMM HAaNpsKeHiA, 1 B
Heo6X0AUMbIX C/Ty4asaX NPOBEPSTb PACHETOM Ha MasTOLMK/IOBYIO YCTasIOCTb.

12.2 PacueT 6a/10K KpaHoBbIX MyTeit

PacueT Ha ycTasiocTb 6asioK KpaHOBbIX MyTeli criefyeT BbINO/HATL COMMIacHO Tpe6oBaHMAM
12.1.1 n 12.1.2 Ha felicTBMe KpPaHOBbIX Harpy3ok, onpegensemblix cormacHo CIM 20.13330. Mpu
3TOM criegyeT npuHmatb @ ~0,77 npu KpaHax rpynn pexvmoB pabotbl 7K (B uexax
MeTa/Vypruyeckunx npomsBoAcTs) n 8K n @ ~1,1 - B oCTa/lbHbIX C/lyyasX. PacyeT Ha yctasiocTb
BepxHell 30Hbl CTEHOK COCTaBHbIX 6asI0K KpaHOBbIX MyTeii B 3TUX C/lydasx crefyeT BbIMOSHATL MO

copmyne



(05,/07 +0367%, +0doy, , +0504)/R, < T 173)

roe Rv - pacyeTHOe COMnpoTUBJ/IEHNE YCTAJIOCTH, NPUHMMaemMoe 417 BCeX MapokK cTanei, paBHbIM
ana 6asok co CBapHbIMU N Cpr/IKLlI/IOHHbIMI/I MOACHbIMW COeANHEHUAMK COOTBETCTBEHHO:

L1 CKaTO BepXHEl 30HbI CTEHKY (CeveHus B nposieTe 6asiku)

£y =75 Himm® 1 96 Hivm

[J191 PaCTSIHYTOI BepXHet 30HbI CTEHKM (ONOPHbIE CEYEHUSI Hepa3pe3HbIX 6asiok)

£ = 65 Himm? 1189 Himm®.

3HaueHusi HanpshxeHuin B chopmyre (173) cnegyet onpefensite no hopmyrnam 8.3.3.

13 MpoeKTVpOBaHIe CTaslbHbIX KOHCTPYKLWIA C YUETOM NPefOTBPALLEHIS XPYNKOTO paspyLUeHUs!

13.1 Mpu NPOEKTUPOBaHUM CTasTbHbIX KOHCTPYKLIWIA CriefyeT UCK/oUaTb BO3MOXHOCTb XPYNKOro
paspylleHusi, BO3HMKAIOLLY0 BCMeACTBME HEGMAronpusSTHOTO BJIMSIHASL COUYETAHVS CreAyHoLmX
hakTopoB:

MOHVDKEHHOI TeMMepaTypbl, MPU KOTOPOIA CTasb B 3aBMCUMOCTU OT €€ XVIMUYECKOro CoCcTaBa,
CTPYKTYPbI U TOMLLYHBI MpOKaTa NepexoAuT B XpYrkoe COCTOSIHUE;

[eVicTBUS MOABWKHBIX, AVHAMUYECKNX 1 BUGPALMOHHBIX Harpy3oK;

BbICOKVX MECTHbIX HaMPsiKEHUI, BbI3BaHHbIX BO3AEVICTBEM COCPELOTOUYEHHBIX HArpy30K W
nedopmaumii getanein coeguHeHUs, a Takke 0CTaTOUHbIX HAaNPSKEHWIA;

PeskuX KOHLEHTPATOPOB HaNPsHXKEHWU, OPUEHTUPOBAHHbLIX MONEPEK HanpasrieHust AeicTBUs
pacTArvBaloLLyIX HaMpPsXeHWIA.

13.2 ins npefoTBPALLEHUSA XPYNKOrO pa3pyLLeHUS KOHCTPYKLIMIA CrieflyeT:
BblOMpaTh CTaUslb COr/IACHO TpeboBaHusim 5.2 n Tabmmuam B.1, B.2, B.3 npwioxeHus B;

Mo BO3MOXHOCTM U36eraTb pacrnosiokeHns CBapHbIX WBOB B 30HAX AeWCTBUS pacTArvBaroLyx

HanpsbkeHwid, npesblwaowyx 0,4 & ;

NPVHUMATbL Mepbl MO CHWKEHWO HE6MaronpuUATHOTO B/MSIHUA KOHLEHTPALMM HaMpPsHKeHUA 1
Hakfena, BbI3BaHHbIX KOHCTPYKTVBHbIM  PELUEHVWEM WM  BO3HUKAKOWWMX NPU  Pas/iMyHbIX
TEXHO/IOrM4eckux onepauusax (npaska, rmbka, rmiboTUHHASA pe3ka, NpoAaB/MBaHNe OTBEPCTUIA U
T.n.);

nsberatb nepecequvM CBapHbIX LLBOB;

AN1A CBapHbIX CTbIKOBbIX COE,qVIHeHMVI NPUMEHATb BbIBOAHbIE M/IAHKU N Ct)I/I3I/IHGCKMe MeToabl
KOHTPO/14 KayecTBa LLUBOB;

YUUTBIBATb, UYTO KOHCTPYKLUMM CO CrJ/IOLHOM CTEHKOM WMEIT MEHble KOHLEHTPATopoB
HanpsHKeHWiA, Yem peLeTyaTble;

B CTblKax 3/IEMEHTOB, NepekpbiBaeMbIX Hakaakamu, iaHrosble WBbl HEe AOBOAUTL 4O OCU
CTblKa He MeHee YeM Ha 25 MM ¢ Ka)K,EI,OIZ CTOPOHbI;

NPYMEHATL BO3MOXHO MEHbLLME TOSILYHbI 3/IEMEHTOB CeUYeHusi (0COBEHHO NPU MIbOTUHHOW
pe3ke KPOMOK 1 MPOLAB/IMBAHM OTBEPCTHIA);

CbaCOHKI/I cBA3eli, BCMoOMOraTesbHbIX U APYrnx BTOPOCTENEHHbIX 3/IEMEHTOB Kpenutb K
PacCTAHYTbIM 3/IEMEHTaM KOHCprKU,VIVI Mo BO3MOXHOCTM Ha 6ostTax.

13.3 Mpu MNpUMEHEHMM B CBapHbIX COEAVHEHUSIX MpoKaTa TOJLMHOW 5225 MM w3
HI3KO/IETVPOBAHHBIX CTasleil B KPeCToo6pasHbiX, TaBPOBbIX U YIIOBbIX COEAMHEHUSIX, a TaKkKe y
CBapHbIX LBOB C MOJHbIM MPOMJIAB/IEH/EM, OAWH U3 3/IEMEHTOB B KOTOPbIX WCMbITbIBAET
pacTarvBalope HanpskeHus Mo TOJIMHE JMCTa, BO3HVKAET PUCK MOSIBJIEHUS  CIOVICTOrO
paspyweHus (aedhekta B npokaTte, obpasylolerocs nog AelicTBMEM CBapkW, B BUAE CMOWUCTbIX
TPeLyH, Napasvie/ibHblX MN/I0CKOCTU NpoKaTay).

Takoii ethekT 06bI4HO OGHAPYXMBAETCS NPU YNIbTPA3BYKOBOM KOHTPO/IE KauecTBa LLBOB.
BO3HMKHOBEHVE C/IONCTOTO PaspylleHWsl CYLUECTBEHHO 3aBUCUT OT (HOPMbl COEAVHEHWIA 1
pacnosioXeHUs1 CBapHbIX LLBOB, OT pasMepa LLBa, TO/UYHbI CBAPUBAEMbIX 3/IEMEHTOB, CTENEHN

XECTKOCTN COeMHEHNA N TEXHOIOTUN CBapKK.

13.4 CK/IOHHOCTb NpoKaTa K CMIOMCTbIM Pas3pyLLeHVsIM ClieAyeT OnpeaenaTb Npu UCMbITaHWsIX Ha

pacTskeHe B cooTBeTcTBMM ¢ FOCT 28870 no Be/mMunMHe OTHOCUTENLHOTO CyweHua ¥z Ha
obpasLiax, 0Cb KOTOPbIX HOPMasibHa MOBEPXHOCTM NpoKaTa.

13.5 VCKM0UUTb BO3MOXHOCTb C/IOVCTOTO Pa3pyLUEHNSt MOXHO NPy COG/I04EHWM YCOBHS



szi\"zn

rae Wap _ CyMMapHbIi hakTop puUcka;
¥ 21 - HopMUpyeMoe 3HaueHVe dhakTopa p1cka /1A npokaTa B cooTBeTcTaum ¢ FOCT 28870:
¥z T15, ¥zr 25, ¥zx T 35 cOOTBETCTBEHHO /19 rPynn KauecTsa npokata Z15, 725, Z35.

PacuetHoe 3Hauervie ¥ =P criesyet onpeensite no chopmyne

sz=Wz¢+WZT+WZm+sz+WZC, 174)

rae ¥ 7% - hopma coevHEHUS! 1 PACTIONIOKEHNE CBAPHBIX LLBOB;
¥ 21 _ TonupHa cBApUBAEMOro NPoKaTa;
¥zm - kaTeT UBA;
¥ 25 - CTeneHb XeCTKOCTU CoeVHEeHNS:;

¥z . BMAHMe TexHONOrMM CBapku (CyMMapHblii (DaKTOp OT KO/M4YecTBa MPOXO/0B,
nocrieoBaTeNlbHOCTU HA/IOXKEHUS LLBOB U MOAOTPEBa).

3nauenna ¥ b, ¥ar Wom Wam Ve npeAcTaBieHbl B Tabmue 37.

Tabnmua 37

XapaKTepucTyKn CBapHbIX COeAVHEHUIA ®dakTopsl
pucka

dPopma coepHEHUA 1 pacrosioXeHne CBapHOro LWBa, ¥z

CoefiyHeHve 6e3 HanpshKeHUA B HanpasieHn & ¥ip = og

Yrnosoe coefiHeHne C CUMMETPUYHO PACTIO/IOXEHHBIM LLBOM Wop =

-10
F O;SS
CoefiMHeHVE C NPOMEXYTOUHBIM HaraB/IEHHbIM C/I0eM Wah = g
O6bl4HOE TaBPOBOE COEVHEHVE C YIIOBLIMU LLBAMU ¥ip =

Il [




TaBpoOBOE COeAVHEHNE C YT/I0BbIMM LUBAMY C MOJHLIM WM YaCTUYHBIM NPOBaPOM || 2 =43
1L 11
CoepyHeH1e ¢ YrioBbIMY LBaMK, PACNOSIOXEHHbIMW BO/M3M CBOGOAHOIO TopLa Vip s
mcTa
] 0 ]
YrnoBble coeavHEHVSI C MOJIHBIM NPOBApPOM Wb =g
LF LF
TorpHa fmcTa = , MM, paGoTaroLero B Z HanpasieHm, ¥ = ¥zr 70,2
Ky
BemmuvHa kaTeTa yriioBoro wea #, MM, ¥ zm
S | ¥ =03
[ [e3
CTeneHb XecTKocTh coeuHermns ¥z
Hu3kas - BO3MOXHa cBo60AHaA ycaaka ¥z =
CpefHsisa - 4aCTUYHO BO3MOXHbI ycaka LwBa 1 AechopmMaLsi KOHCTPYKLN Vox =43
Bbicokas - ecTkoe 3akpensieHne 6e3 ycaaky wea ¥z =45
TexHosorma ceapku ¥z
KosmuecTBo npoxonos || OavH W =g
Heckosbko Vo =
MocnepoBatenbHOCTL || MonepeMeHHO ¢ OAHOI 1 ¢ ApYroli CTOPOHbI COEAVHEHNS Wz =g
HaIOXeHUs LLIBOB
BHauasie ¢ ofHOW, 3aTeM C ApYroli CTOPOHbI COeAVHEHNS Vo =g
MNoporpes Bes noporpesa Ve =g

C nogorpesom




PacueTHoe 3HaueHre ¥ 7P MOXeT 6bITb yMeHbLLeHO Ha 50% B c/ydyae paboTbl Matepuasa Ha
cTaTVyecKkoe cxaTue no TO/MUWHe W yBermueHo Ha 10% - B crydae [eiicTBMA MO TO/LWHE
[VHAMUYECKMX WY BUBPALIMOHHBIX Harpy30K.

14 MpoekT1poBaHvie CoeAVHeHWIA CTasTbHbIX KOHCTPYKLMIA
14.1 CBapHble coenHeHus

14.1.1 Mpw NPOEKTUPOBAHUN CTasTb HbIX KOHCTPYKLIMIA CO CBAPHbIMN COEAVHEHUSIMU CrieflyeT:

HasHayaTb MUHMMasbHble pa3Mepbl CBapHbIX LWBOB C y4eToMm Tpe6oBaHuii 14.1.4-14.1.6, a
Takke NPUMeHATb MUHUMa/IbHO HEOBX0AMMOE KOSMHECTBO PACHETHBIX M KOHCTPYKTUBHBIX CBAPHbIX
LLBOB;

obecneunBatb CBOOOAHbIV JOCTYN K MecTam BbIMOSHEHVS CBAPHbIX COEAVHEHUIA C y4YeToM
BbIGPAHHOTO BUAA ¥ TEXHOSIOM MM CBAPKU.

14.1.2 OCHOBHbI€ TUMbl, KOHCTPYKTUBHbIE 3/IEMEHTLI N Pa3Mepbl CBapHbIX COEAVHEHWIA criedyeT
npuHumaTte no FOCT 5264, TOCT 8713, FOCT 11533, NOCT 11534, TOCT 14771, TOCT 23518.

14.1.3 Mpw BbIGOPE 371EKTPOAOB, CBAPOYHOI NPOBOJIOKM U Ch/IIOCOB CrieayeT yunTbiBaTb rPynMbl
KOHCTPYKLIUIA 1 pacyeTHble TEMMepaTypbl, ykazaHHble B NpWIoXeHusx B nT.

14.1.4 Mpy NPOEKTUPOBAHNM CBAPHbIX COMHEHUI CMieAyeT UCK/IoUYaTL BO3MOXHOCTL XPYTNKOTO
paspyLLeHNst KOHCTPYKLWIA COrnacHo TpeGoBaHMAM pasgena 13.

14.1.5 Mpw NPOEKTUPOBAHWM TABPOBbIX 1 YT/IOBbIX CBAPHBIX COEAMHEH 3/IEMEHTOB CTaslbHbIX
KOHCTPYKUUA C pacTArvBaloLLyMy HAMPsSHKEHUSIMW B HanpaBfieHMM TOJILMHLI NpokaTa C Lesbio
VCK/IOYEHUsT BO3MOXHOCTYM C/IOUCTOTO paspylleHyst MeTasvia nof, CBapHbIM LUBOM, Kak MpasBuio,
crefyer:

NPUMEHATL CTaM /1 KOHCTPYKLWIA rpynnbl 1 COriacHo NpuioxeHuio B, ¢ npeesioM TekyuecTu

2 o
0o 375 Himm ™, a Takke CTa/m ¢ rapaHTMPOBaHHLIMW MeXaHU4eCKUMI CBOWCTBaMMN B Hanpas/ieH n
TOJILWHBI MPOKaTa corsacHo TpebosaHuam FOCT 28870;

NPUMEHATL CBapoOYHble MaTepuasbl C MOHWKEHHO NPOYHOCTBIO W NOBbILLEHHO
NNAaCTUYHOCTBHO; UCNOJ/Ib30BaTh TEXHOJIOrMYeckmne npuembl CBapKu, HanpaB/ieHHbIE Ha CHWXeHue
OCTaTOYHbIX CBApPO4HbIX Hal'lpﬂ)KeHI/IVI; He NPpUMeHATb NOPOLLKOBYIO NPOBOJIOKY,

0TKa3aTbCs OT NPUMEHEHWSI OAHOCTOPOHHETO YI/I0BOTO LLUBA W NepeiiTh K iBYCTOPOHHEMY;,

3aMeHATb YrioBble CoeAnHeEHUA TaBpPOBbIMUY, a B NOC/ie AHNX ob6ecneunBaTtb OTHOLLEHME LLMPWHBI
CBeca K TO/ILLWHe 3/IeMEHTOB He MeHee 1;

NPUMEHSITL Pa3Aesikv KPOMOK, 06ecrneumBatoLLyie CHKeHME 06beMa HannaBeHHOTo MeTasvia.

14.1.6 CBapHble CTbIKOBble COEAVMHEHVS JWMCTOBbLIX AeTasiell, kak npaBwio, cregyet
NpoeKkTpoBaTb MPAMbIMU C MOJHBIM MPOBApPOM W C MNPUMEHeHWeM BbIBOAHbLIX M/1aHOK. B
MOHTaXHbIX YC/IOBMAX AOMycKaeTcsi OAHOCTOPOHHAA CBapka C MoABapKoi KOPHA M cBapka Ha
ocTaroLLeiics CTaslbHO noaxkaake.

14.1.7 Pa3mepbl CBapHbIX YI/0BbIX LLBOB U KOHCTPYKLIMA COeAUHEHUA [O/DKHbI YA0BIETBOPATL
crieiyloLLym TpeboBaHUAM:

k
a) KaTeT yr/ioBoro Wwea ¥ He A0/KeH npesbluath 1,2%, rae { - HaMeHbLASA M3 TOMUWH
cBapVBaeMblX 3/IEMEHTOB;

KaTeT LBA, HAMIOXKEHHOTO HA 3aKPYr/IeHHYI0 KPOMKY (DACOHHOTO MpokaTta TOJLWHON £, Kak
npaBwo, He JOJIKEH npeBbiwaTs 0,9%;

6) KaTeT YrfoBoro wea kr [IO/KEH YOOB/IETBOPSATL TPeGoBaHWAM pacyera U 6biTb, Kak
npaBwio, He MeHbLLE YKa3aHHOTo B Tabmmue 38; Npu BO3MOXHOCTW o6ecrneueHnst 60s1bLueit ry6uHbl
npoBapa KateT Wwea (0T 5 MM 1 6ofiee) B TaBPOBOM [ABYCTOPOHHEM, & TAKKE B HAX/IECTOYHOM U
YT/IOBOM COEAMHEHUSX AOMYCKAETCA NMPUHMMATL MeHbLLE YKa3aHHOro B Tabmmue 38, Ho He MeHee 4
MM; NP 3TOM AOMOSHUATE/bHBIM KOHTPOJIEM [OJ/DKHO 6bITh YCTAHOB/IEHO OTCYTCTBYE AE(DEKTOB, B
TOM HMCSIE TEXHOSIOMMYECKMX TPELLWH;

k
B) pacyeTHas J/MHa YI/I0BOTO LWBA [I0/DKHA BbITh He MeHee 4" 1 He MeHee 40 MMm;

k
r) pacueTHas A/mHa hiaHroBOro LWBa A0JpkHa ObiTh He 6osee 85 Bk , 32 UCK/IIOYEHVEM LLBOB,
B KOTOPbIX YCWMe AeCTBYET Ha BCEM NPOTSHXKEHUN LLBA (34€Ch bs
cornacHo tabnumue 39);

- KO3hMLMEHT, NPUHMAEMBIA

,El,) pasMep HaxnecCcTkn [OJDKEH ObITb HE MEeHee NSATU TOSLLWH Hanboiee TOHKOro U3 cBapunBaeMbIX
3/IEMEHTOB;

€) COOTHOLLEHVE pa3MepOoB KaTeToB Yr/I0BbIX LUBOB CriefyeT NpuHUMaTh, kak npaswio, 1:1; npu
pasHbIX TOJYHAX CBapviBaeMblX 3/IEMEHTOB [OMyckaeTcs npuHUMaTb LWBbl C HepaBHbIMU
KaTetamu; Npy aTOM KaTeTbl, NpUMbIKatoLLye K 605ee TOHKOMY /B0 K 6osiee TO/ICTOMY 3/IEMEHTY,
[0J/DKHbI YAO0BETBOPATL TPE6GOBAHUAM COOTBETCTBEHHO 14.1.7, a /m6o 14.1.7, 6;



X) YIrfioBble WBbl CrieflyeT BbIMOHATL C MaBHbIM MEepexofoM K OCHOBHOMY MeTasvly B
KOHCTPYKLMAX, BO3BOAUMBIX B paiioHax ¢ pacyeTHbIMY TeMnepaTypamu Huxe MuHyc 45 °C, a Takke
B C/ydyasix, Korga MiaBHblii nepexo obecrnevvBaeT MOBbILEHVE PACYETHOrO COMPOTUBAEHUS
YCTasI0CTN CBaPHbIX COeAVHEHMIA.

Tabnmua 38
Bua coepyrenia Bua peaen MuHUManbHbI KaTeT LWBa ky , MM, Npu TO/LyHe
cBapkm TekydecTu 6 P
ctan, Himm 0Jlee TO/ICTOrO U3 CBapuBaeMbIX 3/IEMEHTOB ¢,
5 MM
4-5 ||6-10 || 11- 17- 23- 33- || 41-
16 22 32 40 80
TaBpoBoe c || PyuHas [o 285 4 4 4 5 5 6 6
[BYCTOPOHHUMU || AyroBasi
YINI0BbIMU  LLBAM
n
HaxnectouHoe u
yrrioBoe
Cs. 285 go 4 5 6 7 8 9 10
390
"390 " 590 5 6 7 8 9 10 12
AsTomartu- || 1o 285 3 4 4 5 5 6 6
yeckas n
MeXxaHW3u-
poBaHHas
Cs. 285 go 3 4 5 6 7 8 9
390
"390 " 590 4 5 6 7 8 9 10
TaBpoBoOEe C PyuHas Jo 375 5 6 7 8 9 10 12
O[JHOCTOPOHHUMM || AyroBas
YrN0BbIMN
LBaMM
AsTOMaTK- 4 5 6 7 8 9 10
yeckas u
MexaHu3u-
poBaHHas
MpymeyaHua

2
1 B KOHCTPYKUMSIX U3 CTauM C npefersiom TekydecTu cBbiwe 590 H/Mm™, a Takke n3 Bcex
cTasiei Npu ToswyHe 3neMeHToB 60siee 80 MM MUHVMMaSIbHbIN KATET WBOB CieAyeT NpUHMMaTh no
cneuyiasibHbIM TEXHUYECKUM YCIOBUAM.

2 B KOHCTPYKUMAX rpynnbl 4 MUHUMasbHbIV KaTeT OAHOCTOPOHHWX YI/IOBbIX LLBOB CriedyeTt
yMeHbLaTb Ha 1 MM Npu TO/LYHE CBapvBaeMbIX 3/1EMEHTOB A0 40 MM v Ha 2 MM - NpU TO/ILYHE
3/1EMEHTOB CBbiLLe 40 MM.

Ta6mua 39
Bug ceapku npu Monoxenve wea || KoadhdomupeHT 6y
[MaMETPe CBapOUHOA 3HayeHus KoathduruyeHToB "
NPOBOJIOKYM CI/IOLLHOTO 8, NpW HOPMasTb HbIX PeXvMax
ceuenust €, Mm CBapKu 1 KaTeTax LLBOB, MM

3-8 ” 9-12 H 14-16 H cB. 16



ABTOMaTtnyeckas npw || B fogouky 8y 1,1 0,7
d=3.5
8, 1,15 1,0
HwkHee ,Bf 1,1 0,9 0,7
8, 1,15 1,05 1,0
ABTOMaTUUECKAN n|| B nogouky ,Bf 0,9 0,8 0,7
MexaHV3npoBaHHas
noud =1,4-2
i 1,05 1,0
HwkHee, ,Bf 0,9 0,8 0,7
ropu3oHTasIbHoE,
BEpTUKasIbHOE
i 1,05 1,0
PyuHas n|| B nogouky B¢ 0,7
MexaHV3poBaHHas
npwn d<14 nwm
NOPOLLKOBOWA
NPOBO/IOKOA
HuxHee, 5, 1,0
ropu3oHTasIbHoe,
BEPTUKa/IbHOE,
noTosIo4HoE

14.1.8 119 yrioBbIX WBOB, pa3Mepbl KOTOPbIX YCTAHOB/IEHbI B COOTBETCTBIM C PACUETOM, A/11

2
3MIEMEHTOB U3 CTa/M C NPefesioM TekydecTu Jo 285 H/MM™ crieflyeT, Kak NpaBuio, NpUMeEHsSTb
3MIEKTPOHbIE MaTepyaUibl, YAO0BIETBOPSIOLLYE YCIIOBUSM:

wa by sz _ = .
npn MeXaHM3NpPoBaHHON CBApPKe;

< <
LRy, < Ry < Ryillp 18y NPV PY4HOIi CBAPKE;

2
4191 37IEMEHTOB M3 CTaUM C NPEAE/ioM TeKydecTu cBbile 285 H/MM ™ gonyckaetca NpUMeHsiTb

3/1IeKTPOAHbIE MaTepuasibl, YOOBIETBOPSOLYE YC/IOBUIO By < R“‘f ARATLR Jr'Bf (3gecb ﬁf 7] B:
KOahMLWEHTBI, 3aBUCSLLE OT TEXHOJIOTUM CBAPKM U KaTeTa LWBa W onpejensemMble no Tabmmue
39).

14.1.9 OOHOCTOPOHHME Yr/IOBble LWBbl B TABPOBbIX COEAVHEHUAX 3/IEMEHTOB U3 CTa/ C

2
npegenom Tekyyect Ao 375 H/MM®, kak npaBwio, crieflyeT NPUMEHATb B KOHCTPYKLMSIX,
3KCI/lyaTupyeMblX B HearpeccuBHoW wm craboarpeccusHoii cpefe (knaccudmkaums no CHuM
2.03.11) B oTan/mBaembIX MOMELLEHUAX:

LA NPUKPENIEHNsT NPOMEXYTOUHBIX peGep XecTKOCTV U avadparm - B KOHCTPYKLMAX BCEX
TPYNN, KPOME KOHCTPYKLWAI rpymnbl 1, paccumnTbiBAEMbIX HA YCTANIOCTb;

[U191 NOSICHBIX WBOB CBAPHbIX ABYTABPOB - B KOHCTPYKUMAX rpynn 2 1 3 (Kpome 6aJiok C YC/I0BHO
T 6. [R 1o, p .

TMGKOCTbIO CTEHKM ) NPY TO/UWHE CTEHKM “* B KOJIOHHAX U CTOMKax 0 12 MM U B
G6askax Ao 10 MM, NpU BbIMOSHEHAM LWBOB MEXaHU3VPOBAHHOW CBapKoi C KaTeToM wBa

>
ky 2 08, Jr'8f; npu 3TOM crieflyet yuntbiBaTb TpebosaHua 15.3.3 1 15.5.5;
[11 BCEX KOHCTPYKTUBHBIX 3/IEMEHTOB - B KOHCTPYKLUSIX TPYMNMbl 4.

KaTeTbl 0AHOCTOPOHHUX LUBOB CrieflyeT NpuHUMAaTh MO pacyeTy, HO He MeHee yKa3aHHbIX B
Tabmmue 38.



OfHOCTOPOHHME YI/IOBbIE LWBbI HE CieAyeT NPUMEHSITb B KOHCTPYKLMAX 3A4aHUIA 1 COOPYXEHNIA,
OTHOCALLYXCA K | YDOBHIO OTBETCTBEHHOCTY, BO3BOAUMBIX B PaiioHax ¢ CeicMUYHOCTbIO 8 6asvioB 1
Bblle, B paiioHax C pacyeTHOI TeMnepaTypoii Hwke MUHyc 45 °C, B KOHCTpyKUmsix rpynn 1, 2, 3 B
3[aHMAX C KpaHamy pexmumMoB paboTsl 7K (B Liexax MeTasvypruieckmx npoussoacts) u 8K, a Tawxe
B GasKax 1 puresisix pamHbIX KOHCTPYKLWIA, paccuuTbiBaeMbIX COrlacHo Tpe6oBaHusim 8.2.3, 8.2.6 1
8.2.7.

14.1.10 TMpepbIBUCTbIE YI/IOBbIE CBAPHbIE LWBbI AOMNYCKAETCA MPUMEHSATL MPY CTaTUYeCKoit
Harpyske npyi U36bITOYHON HeCyLe CNOCOBGHOCTU HEMPEPLIBHOTO LWBa MUHVMMAasILHOTO pasmepa
[N COeVHEHWIA B KOHCTPYKLMAX Tpynnbl 4, a Takke B PEKOHCTPYMPYEMbIX KOHCTPYKLMAX rpynmbl 3,
B palioHaX, KpOMe VMMEIOLLYIX PACUETHYI0 TeMmepaTypy Hwke MuHyc 45 °C, n akCrmyatvpyembix B
HearpecCcuBHbIX WK criaboarpeccuBHbIX cpesax.

Pa3mepbl cBapHOrO LWBa [0/DkHbI COOTBETCTBOBATL TpeboBaHnsim 14.1.7.

PaccTosinve £ mexay ydacTkamy CBapHbIX WBOB (PUCYHOK 19), Kak MpaBwio, HE [OJDKHO
npeBbIWATb OAHOTO U3 3HayeHuin: 200 Mm, 12%min B CATOM 3MEMEHTe (5mjn - TO/ILWHA camoro

TOHKOTO U3 COeAUHIEMbIX 3/IEMEHTOB), 16%win g pacTAHYTOM 3/1lEMeHTE. B KOHCTPYKUMAX rpynmnbl 4
pacctosiHie £ pornyckaetcs yBenmuntb Ha 50%.
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a - B Hax1eCTO4YHOM coeanHEHUN; 6-B TaBpOBOM coeaNHEHUN

PucyHok 19 - Cxema NpepbIBUCTbIX YT/I0BbIX CBAPHbIX LLBOB

Mpw HA/IOXEHU NPEPBLIBUCTOTO LLBA C/ieayeT NpeAycMaTprBaTh LWOB N0 KOHLAM COeAMHAEMbIX

yacTeii 3/EMEHTOB; [/MHa %wl 37010 LBA B 3NIEMEHTAX COCTABHOTO CEUEHIs! M3 MIACTMH [lo/DkHa
6bITb He MeHee 0,752, re # - umpuHa Gonee y3koii U3 coeaMHAEMBIX NMACTYH,

14.1.11 YrnoBble CBapHble LWBbI, PACMOIOXEHHbIE MO NEPUMETPY OTBEPCTUIA WM NPOpPe3EN,
[OnycKaeTcs NMPYMEHSITb B HaX/IeCTOYHbIX COeAVHEHVsIX B CrydasX, npedycmMoTpeHHbix 14.1.10,
AN nepefiayun ycunnii B NI0CKOCTU HAXNIECTKW, NPeoTBPALLEHUSA NOTEPU YCTOMUMBOCTU 3/IEMEHTOB
HaX/IECTKN WM KOHCTPYKTVIBHBIX COE€AMHEHUI 3/1EMEHTOB.

14.1.12 MNMpo60oUHble WBbI, 3aN0/HAOLLYIE HANIaB/IeHHbIM META/VIOM BCHO M/iowaab Kpyr/biX win
LefieBbIX OTBEPCTUIA, [OMYCKAeTCA MNPUMEHsITb B HaXeCTOYHbIX COEAVHEHVAX B  Crydasx,
npeaycMoTpeHHbix 14.1.10, To/MbkOo A1 NPefOoTBPALLEHUS MOTepu YCTOWYMBOCTM 3/MEMEHTOB
HaXIeCTKN WK A1 KOHCTPYKTUBHBIX COeAVHEHWIA 3IeMEHTOB.

To/yHa NPOGOYHOTO LLIBA [O/DKHA GbiTh: HE MeHee TOSYHbI ¢ MPOCBEPNIEHHOro WM
npopes3aHHOro afieMeHTa, Ho He 6onee 16 MM; He meHee 0,1 A/MHLI Npopesu 60 3HaueHuin 0,45
4 wmo0,45% (rpe € n & - guametp oTBEpPCTUS U LMPWHA Npopesu, paBHble & 2£*8 Mmu & 21+ 8
MM).

PaccTosiHvie Mexay LieHTpami 0TBEPCTUIA WM MPO/O0bHLIMU OCSIMU MPOPE3eit JOMKHO GbiTb He
MeHee 44 wm 4

14.1.13 lMNpyMeHeHne KOMOMHMPOBAaHHbLIX COeAVHEHMI, B KOTOPbIX YaCTb CABUraloLLEro ycuwms
BOCNPUHUMAETCH (PPUKLMOHHBIM COEAMHEHVEM, @ YacTb - CBAPHbIMMW LLUBAMW, [OMyCKAeTCA npw
YC/I0BWMW, 4YTO CBapKa BbIMOSHEHA NOC/e 3aTsHKKv OOTTOB Ha pacyeTHOe ycume ¥ ¢ nocreaytoLei
1X JOTSKKO B C/lydae Heo6XxoAMMOCTW.

PacnpegeneHve ycwwmsi Mexay (hpUKLMOHHBIMW 1 CBApHbIMU COEAVHEHUSIMW [10MyCKaeTCst

NPYHUMATL MPOMOPLIMOHAIEHO WX HECYLLYIM CMOCOGHOCTSIM. [MpuMeHeHe B KOMGUHMPOBAHHBIX
coefyvHeHVsIX 60/TTOB 6e3 KOHTPOIMPYEMOTO HATSHKEHWSI He [OMyCKaeTCs.

14.1.14 PacyeT cBapHbIX CTbIKOBLIX COEAMHEHUI Npu AelicTeun oceBoii cubl &, npoxoaaieit
uepes LieHTP TSHKeCTU COeAUHEHVs, CriefyeT BbINOHATL Mo hopmyrie

Nt Ry 7o) $1 175)

rae ¢ - HauMeHb LIS 13 TONLLWH coeAnHAEMbIX 3/IEMEHTOB;

o pacuetHan [/vHa LWBa, paBHasi MOJSHOM ero [A/mMHe, yMeHbLLIEHHOM Ha 2¢, W NosHoi ero



A/mHe, eC/i KOHLbI LWBa BbiBEAEeHbl 3a npeaesibl CTblka.

y R, fy, >R
ﬂpM pacyeTe cBapHbIX CTbIKOBbIX COeAMHEHUN 3/IEMEHTOB 13 CTa/ C OTHOLLEHVEM y,
3KcnlyaTaumus KOTOPbIX BO3MOXHa 1 NOc/ie A0CTUKEHNA METa/VIOM npenena TeKy4ecTu, a Takke 13

cTa/m C Npesesiom TeKy4ecTun Rom 2 440 H/MM2 B chopmyre (175) BmecTo Ry crefyet NnpyHUMaTb
Ry £ ¥y

Pacuyer cBapHbIX CTbIKOBbIX COefMHEeHWI BbIMOHATL He Tpe6yeTcs1 npu NnpUMeHeHUn CBapo4HbIX
MaTepuasioB COr/lacHO NPWIOXeHWto I, NOSIHOM NpoBape CoeAVHAEMbIX 3/IEMEHTOB U (h3MHECKOM
KOHTPO/Ie KayecTBa COE,D.VIHGHI/IVI npu pacTaXxeHun.

14.1.15 CBapHble CTbIKOBble COEAVHEHUs!, BbIMOSHEHHbIE 6e3 (M3M4ECKOro KOHTPOsIS
KauecTsa, Npy OfIHOBPEMEHHOM AelCTBIM B OfIHOM 1 TOM e CeuYeHUN WBa HOPMasbHbIX 7 #r 1

Wy KacaTenbHbIX ~ WP HanpsbkeHwli cregyet NnpoBepaTb no hopmyre (44), NpyHUMas B Hel

Or=0Owr Op Cw Tp =7 'R =R

14.1.16 PacyeT CBapHOro COeAVHEHUS C Yr/I0BbIMU LWBaMW NPY AEVCTBUM CUbl N, npoxoasLei
yepes LEHTP TAXECTU COeAuHEHWs, criefyeT BbINOMHATL Ha cpe3 (YC/I0BHbIN) N0 OAHOMY U3 ABYX
ceyenuin (pucyHok 20) no hopmynam:

'Swaf <1 L
- 8ok el Royey,
npn Fefwe  no metannywsa VS <Y (176)
R N
'Sf_“f 51

P
ﬁzkfijwz'Yc

npn Bz R 110 MeTaJVly rpaHuLbl Cr/iaB ieHms 177)

roe by pacueTHas [/vHa LBOB B CBAPHOM COEAVHEHWW, paBHas CyMMapHON [/MHe BCeX ero
y4acTKOB 3a BbIYETOM M0 1 CM Ha KaX[0M HenpepbIBHOM y4acTke LLBa,;

By , Be KO3(hpMLMeHTbI, NpUHUMaeMble no Tabmmue 39.

V24

1 - no meTasvly WBa,; 2 - N0 MeTasVly rpaHuLbl CrsiaBrieHns

PricyHok 20 - Cxema pacyeTHblX CeHeHWii CBApHOro COeANHEHUS C YT/IOBbIM LLBOM

14.1.17 PacueT cBapHbIX COEAVHEHWIA C YINOBbLIMM WBaMV Npu Aelicteum momenta M B
M/I0CKOCTH, MEPMEeHAVKYIAPHON MN/I0CKOCTU PacrnofioXeHVs LWBOB, CrieflyeT BbIMOSHATL Ha Cpe3
(ycrioBHbIiA) N0 04HOMY U3 ABYX CeYeHMIA (CM. prcyHoK 20) no chopmynam:

no MeTasvy WwBa

M I Rypye) <1, 178)

N0 METJVTY rpaHLbl Cr/iaB/ieHns

MAW Ry re) S 1 (179)

W o
roe Fn Wz - MOMEHTbI CONPOTMB/IEHNA pPaCYEeTHbIX Ce4YEHUN CBapPHOro coegmnHeHnsa no Metasuty
wBa 1 no Mmetasvly rpaHulbl cnsiaBsieHUss COOTBETCTBEHHO.

14.1.18 PacueT CBapHOro COEAMHEHV C YI/OBbIMU WBaMK Npu Aeiicteum MomenTa 4 B
M/I0CKOCTU PACMO/IOKEHUSA 3TUX LUBOB C/ieAyeT BbIMOSHATL Ha CPe3 (YCOBHbI) N0 0AHOMY U3 ABYX
ceyenuin (cM. pucyHok 20) no chopmynam:

no MeTasIy wBa



M x2+y2

(Ifx + Iﬁl )wa':'"c : (180)
Nno MeTasVv1y rpaHuLbl cnaBsieHUsA
Mt
gy + Iz_;u IRz Ye , (181)

rae ¥ n ¥ - KoOpAMHATBI TOUKM CBAPHOTO COEAMHEHMA, HaNbOIee YIaNeHHO OT LieHTpa TshxecTn O
PaCUYETHOTO CEYEHIS ATOTO COeAMHEeHMs (PUCYHOK 21);

Ig 1
fx’ £ - momeHTBI MHepUMM pacyeTHOro CeyeHunsa CBapHOro coeguHeHnsa no MeTasvly wBa
OTHOCUTENLHO €ro FiaBHbIX oceii % ¥ =Y COOTBETCTBEHHO,

I
Lax , ¥ -T0 Xe, N0 MeTasVy rpaHuLbl CriiaB/ieH!s.

Y

Ty
Tar

NE

¥

PucyHok 21 - PacueTHass cxema CBapHOro coemHeHns

14.1.19 Mpw pacyeTe CBAPHOTO COEAMHEHWS C YT/IOBbIMM LLBAMUN HA OAHOBPEMEHHOE felicTBYE

npogonsHoii & 1 nonepeuroii ¥ cun v Mmomenta M (M. prCYHOK 21) AOMDKHBI GbiTh BbIMOSHEHbI
ycrnoBus

Ty iRy red ST 7 MRy ) £1 (182)

r
roe Ffn'e - HanpsXeHnsa B TOYKe paCyeTHOro ce4yeHns CBapHOro coeguHeHnsa no Metasvly wea u

Mo MeTasVly rpaHuLbl Cr/iaB/IeHNs COOTBETCTBEHHO, ONpeAensiemMble Mo hopmyrie

S e (183)

14.1.20 HaxniecTouHble CoeAMHEHUS 3/IEMEHTOB TOJILLMHON 10 4 MM [OMYCKaeTCs OCYLECTB/IATL
TOYEYHbIM LLBOM AYrOBOI CBAPKOW CKBO3HbIM MPOMN/JaB/ieHEM; NPWU 3TOM HECYLLYI0 CMOCOBHOCTL
O[HOV TOUKW CrieflyeT NPUHAMATL PaBHOV MeHbLLIEMY U3 ABYX NPeAesbHbIX 3HAUEHUIA:

npw cpese

2
N = 0,288 Ry (184)

npv BbIpbiBE

N = Bty (185)

rae 4 - quaMeTp TOUEUHOTO LLBA B MIOCKOCTU COEAVHSEMbIX 3/IEMEHTOB, NPUHUMAaEMbIii o FOCT
14776;

NPV NPUMEHeHM CNocoGa cBapKM, He NpelycMoTpeHHoro FOCT 14776, sHauenve € criefyet
COr/lacoBbIBaTh U NPYHUMATL B YCTAHOB/IEHHOM MOPSIAKE;



6= 1,1 npu cBapKe 3/1IEMEHTOB PaBHOI TOMLLYHbI;

f=19 Mpwv CBapKe 3/IEMEHTOB C PasHbIMU TOJILWHAMM, OT/MyaoLMucs B 2 1 6osiee pasa; npu
MEHbLLEM OT/IMYMN B TOSILMHAX 3HAYEHME @ ceflyet NPUHUMATL MO UHTEPMOSALK,

! - MeHbLAA U3 TOJ/ILWH CBapuBaeMbIX 3/IEMEHTOB.

14.2 BosToBble coeayHeHUs

14.2.1 Ans 6O/TOBbLIX COEAVHEHWI 3IEMEHTOB CTaslbHbIX KOHCTPYKUMIA CrieflyeT NpUMeHsTb

60/TTbl COrlacHo npwioxenuo I.

14.2.2 BosTbl crieAyeT pasMeLLaTh corsiacHo TpeboBaHmam Tabnmupl 40, Npy 3TOM B CTbIKax 1 B
y3/1iax Ha MUHUMaJTbHbIX PACCTOSAHUAX, & COeAVHUTE bHbIE KOHCTPYKTUBHbIE GOJTTLI, Kak npaswio,

Ha MakCuMasibHbIX PaCCTOAHUAX.

Tabmua 40
XapakTepuctuka paccTosaHis 1 npejena Tekydectu PaccTosiHve npm pasmeLLeHum
COefIMHAEMbIX 3/IEMEHTOB 60sTOB
1 PaccTosiHne mexgy LeHTpamu oTBepCcTuil ais 60/ToB B
Mo60oM HanpasieHNM:
a) MUHMasbHoe:
npu Em <375 Hinm? 2,54
npv B >375 H/MM2 34
6) MakcumasbHoe B KpalHix psigax Mpu  OTCYTCTBMM 8d ywm12¢
OKaViM/IAOLLYIX YTOKOB MPU PACTSXEHNN U CXATN
B) MaKcUMasbHoe B CPefiHUX pAfax, a Takke B KpawiHux psgax
NPV HA/MHYN OKaMIAOLLYIX YT OJIKOB:
npy pacTsHXeHun 164 wwm 24¢
npy cxaTn 124 wwm 18¢
2 PaccTosHve OT LeHTpa oTBepcTua A 6osra o kpas
anemeHTa
a) MUHYMasbHoe BAOSb YCWns:
npu Em S375 H/MM2 24
npu £ 2 375 Hinm 2,54
6) TO xe, nonepek ycwwms:
npn 06pe3HbIX KPOMKaX 154




NPV NPOKATHbIX KPOMKaX 1,24

B) MaKkcuUMasibHoe 44 pn gt

) MUHUMa/IbHOE BO (PPUKLIMOHHOM COEfUHEHUM MNP 060N 1,3d
KPOMKe 1 /T060M Hampas/ieHun yewmis

3 PaccTosiine MUHMMasbHOE Mexay LeHTpamu OTBepCTui w+1,5d
BAO/b yowws A GOJTTOB, pasMELAEMbIX B LLAXMATHOM
nopsaxe

0O603HaueHVs1, NpuHATLIE B Tabnmue 40:

4 - iameTp oTBepcTUA AA 60/Ta;
{ - To/yHa HanGosIee TOHKOTO HAPY)XHOTO 3MIEMEHTa;
¥ - paccTosiH/e nonepek yCwms Mexay psiaamv 0TBepCTuii.

MpumeyaHua

1 QuameTp OTBEPCTUIA CrieayeT NpuHUMaTh: A7 60/TTOB Kfacca TOUYHOCTM A d= db; ans

60/TTOB K/lacca TOYHOCTU B B KOHCTpyKUmsx onop BJ1, OPY un KC d=dy+l MM, B OCTaJ/lbHbIX

d =dy+

cryvanx (1; 2 wm 3 mv), roe dy _ avameTtp 6osra.

2 B 0fHOGO/TTOBLIX COEAMHEHWAX 3/IEMEHTOB PELLETKM (PACKOCOB U Pacropok), kpome
MOCTOSHHO PAGOTAIOLLYIX HA PACTSKEHWE, MPU TOSILLYIHE 3/IEMEHTOB [0 6 MM 13 CTaUM C NMPeAEsom

2
TekydecTn 8o 375 H/MM™ paccTosiHue OT Kpas afieMeHTa [0 LeHTpa OTBEPCTUS BAOMb YCUus
nonyckaetca npuHuMath 1,35¢  (6e3 Aomycka MpW W3rOTOB/IEHMA 37EMEHTOB B CTOPOHY

YMEHbLLEHMSI, O YEM [I0/DKHO OblThb YKa3aHo B NMPOEKTE).
3 Mpu pasmeLLeHM GOJTTOB B LLIAXMATHOM NOPSAKE Ha PACCTOSIHWM, HE MEHEE YKa3aHHOro B

no3.3, ceueHne afemMeHTa Ay criepyeT onpefensiTb C y4eTOM OcriabrnieHnss ero oTBepCTUSIMY,
pacnosioXeHHbIMU B OHOM CEYEHWV NOoMepeK YCUns (He o ursary).

Mpu NpuykpenneHu yrosika ofHONM MosKoi 6osramu, pasMeLlaeMbIMU B LLIAXMATHOM MOPSIAKe,
0TBEPCTVE, HavMbosiee yaasieHHoe OT ero KoHua, crieflyeT pasMelaTb Ha pucke, Grvxalien K
06YLLKY.

[Jonyckaetcsa KpenuTb 3/IeMeHTbl O4HUM 60/TTOM.

14.2.3 bosbl K1acca TOYHOCTU A crieflyeT NPYMEHATb A9 COeAVHeHWH, B KOTOPbIX OTBEPCTUS
NpOCBepfieHbl Ha MPOEKTHbIVi AvaMeTp B COOpaHHbIX 3/IEMEHTaX, /MO0 MO KOHAyKTOpam B
OTAEMbHbIX ANeMeHTax v AeTasisix, M60 NpocBep/ieHbl WM NPOAAB/IEHbl HA MEHbLLWIA AUAMETP B
oTfeNbHbIX AeTassiX C Moc/iefyloweli paccBeprioBKOi A0 NPOEKTHOro AvaMeTpa B COBpaHHbIX
3/IleMEHTax.

BosTbl KfaccoB TOYHOCTM B B MHOro60/TTOBbIX COEAVHEHUSX CrefyeT NPUMEHATb A1s
o 2
KOHCTPYKLWIA U3 CTasm € npegenom Tekydectn oo 375 Himm ™.

B coepuHeHusix, rae 60/Tbl pa6oTaloT MPeyMyLECTBEHHO Ha PacTsXeHue, Kak npaBwio,
crieflyet NPUMeHsTb 60/TTbl KNACCOB TOUHOCTU B W BbICOKOMPOUHbIE.

14.2.4 BosTbl, UMeKOLLWE NO A/IMHE HEHAPE3aHHOM YacTy YYacTKu C pas/mMuHbIMK AnaMeTpamu,
He crieyeT NpYMeHATb B COeAMHEHMAX, B KOTOPbIX 3T 60JTTbI paboTatoT Ha cpes.

14.2.5 Pe3bba 60/Ta, BOCNPMHMMAIOLIETO CABUralolee yecwe, B a/ieMeHTax CTPYKTYPHbIX
KOHCTPYKLIUIA, ONOP /IMHWIA 3MIeKTponepejayn N OTKPbITbIX pacrpefermresibHbIX YyCTPOICTB, a Takke
B COeAVHEHUAX MpW TOJILYHE HAPYXHOro 3/eMeHTa A0 8 MM [Oo/dKHA HaxoAuTbCA BHE Maketa
COe/IVHAEMbIX 3/IEMEHTOB; B OCTaslbHbIX C/yyasx pesbba 6o/Ta He [0/dkHa BXOOUTb BI/lyOb
oTBEPCTUA 6oslee YeM Ha NOSIOBUHY TOSLLMHBI KPAHEro a/ieMeHTa Co CTOPOHbI ravikv W CBbille 5
MM.

14.2.6 YcTaHOBKY Lalib Ha 60sTTbl CriefyeT BbINOMHATL corfiacHo Tpe6osaHmnsm CHuM 3.03.01.

B pacueTHbIX coeayHeHVsiX ¢ 60TaMm K1accoB TOYHOCTU A U B (3a UCK/IIOUEHVeM KpersieHus
BCMOMOraTesibHbIX KOHCTPYKUMA) crieflyeT npefycmatpusatb Mepbl MPOTMB CamMOOTBMHUMBAHA
raek (MocTaHoOBKa NPYXUHHbIX A0, BTOPbIX raek u ap.).

14.2.7 Ha cKOLUEHHbIX MOBEPXHOCTSIX COEAVHSIEMbIX AETa/IEN N 3/IEMEHTOB (BHYTPEHHVe rpaHn
NoJIOK ABYTaBPOB W LLUBE/VIEPOB) MOJ, FO/IOBKU GOTTOB WM railkn criefyet ycTaHaB/MBaTh KOCble
Lwaiibbl.

14.2.8 AnameTp oTBepcTVs A1 GOTTOB B 3/IeMeHTax M3 npokarta [O/DKEH COOTBETCTBOBATb
FOCT 24839 1 npumedannio 1 Tabrmubl 40.



14.2.9 PacyeTHOe ycwe, KOTOPOE MOXET ObiTb BOCMPUHATO OAHUM 6OJTTOM, B 3aBMCMMOCTMN OT

BWAa HANPSXKEHHOTO COCTOSIHWSA CieflyeT OnpeaensTh Nno popMysam:

npu cpese
Wps = Bysdpntsmy v
Py CMATIA
Nyp = Rypdy 2757e .
NPy PaCTsKEHN

Wy = Ror v

Ryy Ry _

roe Rys pacyeTHble CONPOTUB/IEHNSI OAHOBOTTOBbLIX COeAVHEHWIA;

Ay /oWy CeYeHUn CcTepxHs 6Gosra 6pyTTo UM pe3b60oBO yvacTu
COOTBETCTBEHHO, NPUH/MAEMbIe coriacHo Tabmmue .9 npuioxerus I

A5 . YNCIO0 pacyeTHbIX CPe30B OAHOIo 60sTa;

dy HapYXXHbI AMaMeTp cTepxHa 60/TTa;

(186)

(187)

(188)

HETTO

Zf’ - HauMeHbllasa CcyMMapHas To/ilMHa coeauHAEeMbIX 3/IeMEHTOB, CMWHaeMbiX B OAHOM

Hanpas/ieH N,

e - koachchULMEHT yCNIOBUIA paBoThl, onpeAensemMblii no Taémmue 1;

T8 - k0atpPULMEHT yCroBUI paGoThl GOTOBOMO COEAVHEHIS, onpe/ensemMblii no Taémue 41 1

npuHUMaeMblii He 6onee 1,0.

Tabmua 41
XapakrepucTtuka Mpepen 3HaueHus &/d | 3HayeHne
TeKky4ecTmn Epm sid koachchuumeHTa T
cTam
coeayHAEMbIX
3M1eMeHTOoB, H/m
N
60/TTOBOrO HanpsKeHHOro
coeyHeHVst COCTOSIHVYA
OpHo60o/TTOBOE, Cpes - - 1,0
60/TT Kflaccos
TOYHOCTU A, B wwm
BbICOKOMPOUYHbIIA
Cwmatve o 285 154ald <2 0,4aid +0,2
1358aild <15 ald 07
Cs. 285 o 375 05a/d
0,672/d 0,25
Cs. 375 ald 235 1,0
MHoro6osToBoe, Cpes - - 1,0
60/1TbI KMacca
TOYHOCTN A
Cwmatve o 285 155ald L 0,4afd +02
28sfdipp 0,45/d




CB. 285 10 375 05aid
0,55/d-0,25
CB. 375 ald 225 1,0
sld >3 1,0

O603HaueHus, NpUHATbLIE B TabmmLe 41:

& - paccTosiHMe BLO/b YCWWS OT Kpasi 3/eMeHTa [0 LieHTpa 6rmxalilero oTsepcTus;
£ - paccTosiHVe BAOJb YCWIA MEXAY LieHTpamu OTBEPCTUiA;

4 - anametp oTBepCTUA AA 6osa.

MpumeyaHus:

1 ina pacueta MHOro60/TTOBOro COeAMHEHVSI Ha cpes3 n cmatune npu 6osTax knacca TOYHOCTU
B, a Takxke npu BbICOKOMPOUHbIX 6osrax 6e3 perynmpyemMoro HatsXXeHusa npu BceX 3HaYeHusaxX

R
npegena Tekydect ~ M cTa/m coeuHIeMbIX 3/IEMEHTOB 3HaueHusi KoadhdmumeHTa Yo crepyet
yMHOXatb Ha 0,9.

2 [ina pacyeTa MHOroGOJTTOBOTO COeAVHEHUS HA CMATUE CriellyeT NpuHUMaTh 3HaueHne ™
MeHbLLEE 113 BbIUMCTIEHHbIX NPY MPUHATBIX 3HAUEHMAX € | & | &

14.2.10 Mpw gelicTBum Ha 60TOBOE coeavHeHre cwibl & | NpoxopsiLueil yepes LIeHTP TAXeCTY
coeflMHeHVs1, pacnpejeneHrie aTol cuibl Mexay 6oTamu CrieayeT NPUHUMATL paBHOMEpHbIM. B
3TOM C/ly4ae KOJMYecTBO GOJTTOB B COEVHEHVN CriefyeT onpeaensiTb no hopmyre

22 NI Ny (189)

Ny i o s
rge © M - jayMmeHblee 13 3HaYeHWN Ny Mor , MBO 3Ha4eHVe Nbi, BbIY/IC/IEHHOE COr/lacHO
TpeboBaHusim 14.2.9.

B cyuasnx Koraa B CTbike paccTosiHue I Mesxay KpaiiHuMn 60/TaMm BAO/b CABUTAIOLEr0 YCUS
npesblLLAET 164, 3HaueHne # B dopmyne (189) criegyeT yBenmumBaTtb MyTeM [efeHns Ha
Ko3adhcprLpeHT #=1-0,005¢/d ~16) NPUHMMaEeMbIil paBHbIM He MeHee 0,75. 3To TpeboBaHve He

pacnpocTpaHsieTcs Npu AeiCTBUA ycuist Mo BCell [/MHe COoefuHeHUst (Hanpumep, B NOSICHOM
CoeHEHNN BasKK).

14.2.11 TMpw peiicTBMM Ha 6GOSTTOBOE COEAMHEHVWE MOMEHTA, BbI3bIBAOLENO CABUT
COoeAVHAEMbIX 3/IEMEHTOB, pacnpejeneHne Yycwwmii Ha  60/Tbl  CriedyeT  MpuHYMaTtb
NpOnopLIMOHAIbHO PACCTOAHUAM OT LIEHTPA TAXECTU COeAMHEHUA A0 paccMaTprBaemMoro 6osra.

I o
Yeuwme B Hanboree HarpyeHHOM 60sTe %M He n0/PKHO NPEBbILLATL MEHbLLETO U3 3HAYEHUI

N
Hps wm “"B | BbIYMCAEHHbIX COM/TaCcHO Tpe6oBaHusiM 14.2.9.

14.2.12 Tlpn OAHOBPEMEHHOM AeiicTBMM Ha 6O/STTOBOE COeAVHEHWe CWibl U MOMEHTa,
[eliCTBYIOUMX B OAHOW M/OCKOCTA W BbI3bIBAIOLYIX CABUT COEAMHSEMbIX 3/IEMEHTOB, 6O/l
criefyeT NpoBepATb Ha paBHOAENCTBYIOLLEE yewwe (B Havnbosiee HarpyxeHHoM 60sTTe, KoTopoe He

y M,
A0JDKHO NpeBbILaTb MEHbLIETO U3 3HAYEHUN Nbs mwin bp , BbIYUCJIEHHBIX COr/1IaCHO Tpe6OBaHVIF|M
14.2.9).

14.2.13 MNpun 04HOBPEMEHHOM AECTBUM HA 6OTTOBOE COEAVHEHVE YCWNIA, BbI3bIBAOLLYIX CPE3 U
pacTsxeHue 60sTOB, Havbosiee HanpsKeHHbl 6O/T, Hapsay C NpPoBepkoi no dopmyne (188),
cneayeT NpoBepsATh Mo hopmyre

SO )+ (W, W02 <

(190)
N, W, , .
rae s v ¥t - youmn, gelicTBylolLMe Ha GOJTT, CpesbIBAlOLLEE U PACTAMVBAIOLLEE COOTBETCTBEHHO;
Wys Ny

- pacuyeTHble ycwisi, onpejensemble coriacHo TpeboBaHuam 14.2.9.

14.2.14 B KpenneHusax OAHOrO 3fieMeHTa K ApYroMy 4epes MpoKiafkm WM UHble
MPOMEXYTOUHbIE 3/IEMEHTbI, @ TakKe B 3/IEMEHTax C O[HOCTOPOHHEl Hak/aAKoW KO/MYecTso
60JTTOB MO CPABHEHIO C pacyeToM criefyeT yBermursath Ha 10%.

Mpn KpenneHnsx BbICTyNalOWMX MOJIOK YTONKOB WM LLBE/VIEPOB C MOMOLLbIO KOPOTbILLEN



KO/M4ecTBO 6OJITOB, MPVKPEMIAIOLMX KOPOTbILW K 3TOM MOSKe, MO CPaBHEHWO C pe3y/ibTaToM
pacueTa criegyet yBermumsatb Ha 50%.

14.2.15 dyHaameHTHble (aHkepHble) 60sTTbI CrieAyeT NPoBePsiTb COorlacHo TpebosaHusiM CHuM
2.09.03.

14.3 PpUKLMOHHbIE CoeavHeHVs (Ha 60/TTax C KOHTPOSIMPYEMbIM HaTSXXEHNEM)

14.3.1 ®pUKUMOHHbIE COEAVHEHVsI, B KOTOPbIX YCWWS MepefatoTca 4epe3 TpeHue,
BO3HVKatOLLEe Mo conpukacaloyMcsl MOBEPXHOCTAM COeAVHAEMbIX 3/EMEHTOB BCMeACTBUE
HaTSXXEHVSI BbICOKOMPOYHbIX 6OJTTOB, CieflyeT NPUMEHATb:

2
B KOHCTPYKLMSX U3 CTa/M C npefesiom TekydecTu cBbiwe 375 H/MM™ 1 HenocpefcTBEHHO
BOCMPUHIMAIOLLKX NOABWKHbIE, BUOPALIMOHHbIE U ApYrve AUHAMUYECKME HarPY3KU;

B MHOT060/TTOBbIX COEAVHEHUSX, K KOTOPbIM NPeabAB/IAOTCA NOBbILLEHHbIE TpeGOBaHMﬂ B
OTHOLLEHWW OTpaHnyeHnst AedpopmaTuBHOCTU.

14.3.2 BO (ppVKLIMOHHBIX COEAVHEHVAX creayeT NpUMeHsTb GO/TTbI, raiiku 1 Wwaiibbl cornacHo
TpeboBaHusiM 5.6.

Bosrbl creflyet pasmeLiaTb CorfiacHo Tpebosanusm Tabmmubl 40.
14.3.3 PacueTHoe ycwwme, KOTOPOE MOXET 6blTb BOCMPUHATO Kavkaol MfIOCKOCTbI TPEeHUs

3/IEMEHTOB, CTAHYTLIX OfIHVM BbICOKOMPOUHLIM 60/TTOM, C/ieayeT onpeaensiTb no hopmyre

O = Ropdmit 111 (191)

roe Bon pacyeTHOE COMPOTUB/IEHME PACTSKEHUIO BbICOKOMPOYHOro 6osa, onpegensiemoe
corfiacHo Tpe6oBaHuam 6.7;

A nfowaas ceveHys 6osra no pesbbe, NpyHYUMaemas corfacHo Tabnuue .9 npunoxenus I

¥ - KO3(DPUUMEHT TPEHWS, MPUHUMAEMbIT M0 Tabmmue 42;

7 - koaththnLMEHT, MpUHUMaeMBIii o Tabmiue 42.

Tabmua 42
Cniocob o6paboTiy Koadhchuupen KoadhcpuumeHT ™ npu KOHTpOe HaTsKeHs
(0unCTKM) CoeAnHAEMbIX TpeHus B 6
MoBepXHOCTel 0/TTOB 0 MOMEHTY 3aKpyuMBaHNA Mpyu
PasHOCTY HOMUHA b HbIX ANAMETPOB 0TBEPCTUI
v 6osToB &, MM, Npu Harpyske
IvHamuueckoit © =3-6; || auHamuueckoii & =1;
ctaTnueckoit & =5-6 || crtatmueckoii & =1-4
1 Lpo6eMeTHbI wm 0,58 1,35 1,12
LpO6EeCTPyitHbIi [ABYX
noBepxHocTel 6e3
KOHCepBaLumn
2 [asonnameHHbll  ABYX 0,42 135 1,12
noBepxHocTel 6e3
KOHcepBaLum
3 CTasibHbIMY LETKAMU ABYX 0,35 1,35 1,17
noBepxHoCTel 6e3
KOHCepBaLmmn
4 Be3 06paboTku 0,25 1,70 1,30
MpuMeyane - Mpn KOHTPOSIE HATSXKEHUS GOJTOB MO I/ NOBOPOTA raiiki 3HaueHus '
crepyert ymHoxartb Ha 0,9.




14.3.4 Tpun geiicTBMM Ha (PPUKLMOHHOE COeAMHEHME CWbl N, BblI3blBaOWEN CcaBUr
COeAMHAEMbIX 3/IEMEHTOB U NPOXOAALLEN Yepes LIEHTP TSXXECTUN COeAVHEHVS, pacnpeaeneHue 3Tol
CWbl Mexay 6osramn cnegyeT NpYHYMaTb paBHOMEPHbLIM. B aToMm cryuae kommyecTso 60/TOB B
coefinHeHu criefyeT onpeaenaTb no dhopmyrne

n 2 NI(Oprryy,) (192)

roe Oon pacueTHoe ycwme, onpegensiemoe no copmyrne (191);

¥ - KOJMYEeCTBO M/IOCKOCTEN TPEHNS COeAVHAEMbIX 3/IEMEHTOB;
Ye - koathpULMEHT yCroBUiA paboThbl, MPUHUMAEMBIii o Tabmmue 1;

7 - koaththyLWEHT yCROBWIA PaGOThI (PPUKLIMOHHOTO COEVHEHNS, 3aBUCALLMAIA OT KOsYecTaa #
60/TTOB, HEOGXOAMMbIX /11 BOCTIPUATIS PACYETHOTO YCWISI, U NPUHUMAEMbIi paBHbIM:

0,8 npu # <5;
0,9 npu5<#<10;

1,0 npu # 210.

14.3.5 MNpu peiicTBMM Ha (PPUKLMOHHOE COeAVHEHWe MOMEHTa WM CWibl U MOMEHTa,
BbI3bIBAOLLYX CABUM COeAVHSEMbIX 3/IEMEHTOB, pacnpejenieHre ycwmii mexay 6osramu criegyet
NPUHUMATL COrMacHo ykasanusam 14.2.11 n 14.2.12.

14.3.6 Mpw geiicTBMM Ha HPVKLMOHHOE coeauHEHNe MoMUMO curibl ¥ | BbisbiBatoLEl caBur
coeaMHAEMbIX 3MIEMEHTOB, Cwibl ¥, Bbi3blBalOWEll pacTaxeHne B 6OSTax, 3HaueHue

koathcpuumenta ¥, onpepensiemoe cornacHo TpeGoBaHuaM 14.3.4, crieflyeT YMHOXaTb Ha
KoachuLmeHT (- ’f‘%), rae L pacTarvsaioLLlee ycwwe, NpUxoasLleecst Ha ofyH 6o, 5.
ycume HaTskeHust 6o/Ta, NPUHYMaeMoe PaBHbIM 5 = Bonon

14.3.7 ivametp 60/Ta BO (DPUKLMOHHOM COEAUHEHUU criedyeT MPUHUMATb Mpu YCrioBUn
2t $4d5, rae 2zt CymMmMapHas TO/LHA COEeAVHAEeMbIX 3/IEMEHTOB, CMWHAEMbIX B OAHOM
Hanpas/ieHm, dy . Avametp 6osra.

BO (hpUKUMOHHBIX COeAyHEeHMsIX C GO/bLLMM KOSMHeCTBOM GOJSTTOB WX AuameTp criedyer
Ha3Ha4aTb BO3MOXHO 60/IbLLMM.

14.3.8 B npoekTe A0/DkHbl BbIThb YKa3aHbl Mapku CTasiv U MexaHMYeckme CBOMCTBa 60/TOB, raek
1 Wwaiié 1 ctaHgapThl, M0 KOTOPbIM OHY [JO/DKHbI MOCTAB/ATLCS, CNOCO6 06PabOTKM COeMHAEMBIX

noBepxHoCTel, oceBoe ycume 5 , NPUHMMaeMoe cornacHo 14.3.6.

14.3.9 MNpu NpoeKTUPOBaHNM (PPUKLIMOHHBIX COEUHEHUI CrieayeT obecneurBaTb BO3MOXHOCTb
CBOGOAHOIO [JocTyna [/ YCTAHOBKM 6OJTTOB, MJIOTHOrO CTATMBAHUA Maketa 6GosramMn 1
3aKpyuMBaH/a raek C NPUMEHeHeM AMHaMOMETPUYECKIMX KTloUelA, raikoBepToB 1 ap.

14.3.10 415 BbICOKONPOYHbIX 60/T0B M0 FOCT P 52644 ¢ yBe/MYEHHbIMM pasmepamu rosioBoK
N raek M npyv pasHoCTY HOMWHasbHbIX AMaMETpoB OTBEpCTMA W 6osra He Gosee 3 MM, a B

2
KOHCTPYKUMAX U3 CTa/M C BPEMEHHBIM COMPOTUBNEHMEM He Hwke 440 H/MM™ - He 6onee 4 MM
[JornyckaeTcs ycTaHOBKa OfiHO LWaiibbl nog, raviky.

14.3.11 PacyeT Ha MPOYHOCTb COEAMHAEMbIX 3/IEMEHTOB, OC/labfieHHbIX OTBEPCTUAMU BO
(PPVKLMOHHOM COeAVHEHWM, CrieflyeT BbIMOMHATL C Y4eTOM TOro, 4YTO MOJIOBMHA YyCWS,
NPUXOAALLErocs Ha Kavkapllii 60T, nepefaHa cuwiamv Tpenus. Mpy 3TOM NPOBEpPKY OcnabneHHbIX
CEUEHMIA crieayeT BbINOMHATbL: NPY NOABWKHBIX, BUOPALIMOHHBIX U APYrUX AVHAMUYECKUX Harpyskax -

Mo NoLRAYW CeYeHUss HETTO A"; MPU CTaTMHECKMX HarpysKkax - o nowaam ceyerns 6pyrro 4 (npu

4y 2 0’85‘4)/11460 o YC/IOBHO nowaam A‘*f - L1584, (npwn Ay < 0’85‘4).

14 .4 MoscHble coeiMHEHUS B COCTaBHbIX Haskax

14.4.1 CBapHble U (PPUKLMOHHbIE MOSICHblE COEAMHEHUS COCTaBHOl ABYTAaBPOBOW Gasku
CcriefyeT paccuntbiBaTh Nno hopmyriam Tabrmupl 43.

Tabnmua 43
Xapaktep MosicHble coeayHeHns dopmyrbl 415 pacyeTa NosiCHbIX COeAVHEHMI
Harpyskm B COCTaBHbIX HaskKax
HenogswkHas || CBapHble H THnB gl Rypve) £1 (193)




T’f(-’@ﬁzkf‘qwzf’"c)ﬁl (194)

PPUKLVOHHbIE Tol(Cppeye) 21 (195)
MopagwkHas CBapHble (ABYCTOPOHHVE LLBbI .sz 12
) £
28 g EpRug Ve (196)

zgzkwaz'Yc h (197)
PPUKLMOHHbIE ad T2 + a2 .
Oonrere (198)

O60o3HaueHus, NpuHATbIE B TabmmLe 43:

T=08i1 CABUraoLLEee Mosic yCwe Ha eavHuLYy AJ/WHbI, Bbi3biBAEMOE MomnepeyHoit cuioi

¢ (30€Chb * - cTATMUECKM MOMEHT BPYTTO Nosica Gaskn OTHOCUTENEHO LIeHTPaTsHOM OCH);

% - KOJMYECTBO YI/I0BbIX LUBOB: MNPV ABYCTOPOHHMX WBaX # = 2, Npu OAHOCTOPOHHNX # = 1;
Qf’h, ¥ - BE/MUVHbI, onpejenaemslie corfiacHo 14.3.3, 14.3.4;

V=vprphaliy [aBfieHMe OT COCPEOTOYEHHOro rpysa  ha eHNALY [/ HBI,

onpe/ensieMoe ¢ yUeToM TpeGoBaHMii 8.2.2 11 8.3.3 (/1A HemoABWKHLIX rpy3os /1~ 1);
LR KO3(POULMEHTBI HAAEXHOCTM NO Harpyske, npuHrMaeMslie no CM 20.13330;
£ - war nosiCHbIX 6OJTOB;
2 - K03(PPULMEHT, NPUHIMAEMBIN paBHbIM: 2 = 0,4 NpuW Harpy3ke No BepXHeMy nosicy 6asku, K

KOTOPOMY MpUCTpOraHa cTeHka, U @ =1,0 Npu OTCYTCTBUM NPUCTPOXKW CTEHKN WM NPU HArpysKe
M0 HKHEMY NOSICY.

Mpw OTCYTCTBMM NONepeYHbIX pebep XeCTKOCTY A/ Nepesayun HeNnoABWKHbLIX COCPEA0TOUEHHbIX
HarpysoK, MPWIOXEHHbIX K BEPXHEMY TOSICY, a TakKe Mpu MPWIOKEHUM HEMOABKHOM
COCPeA0TOUEHHOI HArpy3Ki K HIKHEMY MOSICY HE3aBMCMMO OT HaUMUKs pe6ep EeCTKOCTM B MecTax
NPUWIOXEHWSI HArPY3KU NOSICHBIE COEAVHEHUS CiEflyeT PACCUUTLIBATL Kak /15 MOABKHO HarpysKu.

CBapHble LWBbl, BbINOSHEHHbIE C MPOBapOM Ha BCHO TOJILYHY CTEHKW, CrefyeT cuutatb
paBHOMNPOYHLIMU CO CTEHKOIA.

14.4.2 B 6asikax ¢ PUKLVOHHBIMY MOSICHBIMW COEAVHEHNSMM C MHOTOJICTOBBIMU MOSICHLIMM
nakeTamm NpUKperyieHe Kaxgoro u3 IMCTOB 3a MECTOM CBOETO TEOPETUHECKOro 06pbiBa CriedyeT
paccunTbiBaTb Ha MOMOBUHY YCWWAS, KOTOPOE MOXET OblTb BOCMPUHATO CEYEHMEM JICTA.
MpuKpensieHre KaKOoro SMCTa Ha yHacTKe Mexay AelCTBUTESbHBIM MECTOM €0 06pblBa M MECTOM
06pblBa NpefpIayLLEro /MCTa CliefyeT PacCHUTLIBATL Ha MOSHOE YCWIE, KOTOPOE MOXET 6biTh
BOCMPUHATO CEYEHEM JiCTa.

15 [lonosHUTe/bHble TPeGoBaHKS MO NPOEKTUPOBAHVMIO HEKOTOPbIX BUAOB 34aHUiA, COOPYXeHWiA
N KOHCTPYKLIA

15.1 PaccTosHua Mexay TemnepaTypHbIMU LLBaMmn

PaccTosiHua ! Mexay TeMmnepaTtypHbiIMU LLBaMW CTas/lbHbIX KapKaCoOB OAHO3TaXHbIX 3,£l,aHI/II7I n

COOPYXEHWIA HE A0/DKHbI MPEBBILLATL HAMBO/IbLLMX 3HAYEHNIA ly , MPMHMMAaEMbIX Mo Tabmue 44.

Tabmmua 44

Han6osbLiee paccTosiHie by

M, NPy pacyeTHol
Temnepartype Bo3ayxa, °C,

XapakrepucTuka



(cm. 4.2.3)

3/aH1s 1 COOPYXEHN HanpasfeHvs £2.45 t< 45
a
OTan/mBaemoe Mexay BAo/b 6Groka  (no 230 160
3paHve TemnepaTypHbIMU || A/vHe 3paHus)
LwBamm
no wvpvHe 6r1ioka 150 110
OT TemnepaTtypHOro uwBa wwm Topua 90 60
3aaHuA no ocu GrmKaiiei

BePTVKasIbHOM CBA3N

Heotan/msaemoe Mexay BOOMb  6roka (Mo 200 140
30aHMe 1 ropsumil || TemnepaTypHbIMK | A/MHe 3haHus)
uex LBaMm
no LmpvHe 6r1oka 120 90
OT TemnepaTtypHOro uwBa wwm Topua 75 50
30aHuA no ocu Grmxanei

BepTI/IKaJ'IbHOVI CBA3N

OTKpbITas actakaga || Mexay TemnepatypHbiMu LWBamu BAOSb 130 100
61o0ka
OT TemnepaTypHOro uwBa Wwwm Topua 50 40
3aaHuA no ocu Grmkaiiei

BEPTVKa/IbHOW CBS3U

Mpymeyanue - Mpu HamMUUn Mexay TeMnepaTypHbIMU LIBAMUW 34aHUA WM COOPYXEHUST ABYX
BEPTUKa/IbHbIX CBSA3EI paccTosiHMe Mexay Noc/efHMMU B OCSX He A0JDKHO MpeBbiwaTtbh: 415
3panmii 40-50 M M ANt OTKPbITbIX 3cTakas 25-30 M, Mpu 3TOM AN 34aHUA U COOPYXEHWI,
BO3BOAVMBIX MPU pacyeTHbix TemnepaTtypax  <-45 °C, [0/DkHbI MPUHUMATHLCA MeHblme 13
yKa3aHHbIX PaCcCTOSHUIA.

Mpy npeBbiweH 6osiee YeM Ha 5% ykasaHHbiX B Tabnmue 44 pacCTOsHWA, a Takke npu
YBE/IMYEHWUN HKECTKOCTW Kapkaca CTeHaMu WM [PYrUMU KOHCTPYKUMAMW B pacuyeTe crefyet
YUUTbIBATb KMMaTUYeCckme TeMnepaTypHble BO34elCTBYS, Heynpyrie fecdhopMaLyivi KOHCTPYKLMIA 1
noAaT/MBOCTb Y3/10B.

15.2 ®epMbl 1 CTPYKTYPHbIE MMTbI MOKPLITHIA

15.2.1 Ocu cTepxHeii hepm 1 CTPYKTYP AO/DKHbI ObIThb, Kak NPaBwWio, LIEHTPUPOBaHbl BO BCEX
y3nax. LieHTpupoBaHue ctepxHeli criefyeT Npom3BoAUTL B CBapHbIX (hepmax no LeHTpam TSxecTu
CeyeHuin (C OKpyriieHMem o 5 MM), a B 60JTTOBbIX - MO pUCKam YrosiKoB, B/ivkalilimM K 0GYLLKY.

CwMelLLeHve oceli NosicoB dhepM NMpu M3MEHEHUN CeYeHWIA LOMYCKAETCS He YUnTbIBATb, €C/IM OHO
He npesbiwaeT 1,5% BbICOTbI NOSACA MEHbLLLETO CEYEHVS.

Mpy¥ HAMYMM SKCLEHTPUCUTETOB B y3/1aX 3/IeMEHTbI (DePM W CTPYKTYP CrieAyeT paccuuTbiBaTb C
YYETOM COOTBETCTBYHOLLYIX V3T MOAIOLLYX MOMEHTOB.

Mpy NPWIOXKEHM HArpy30K BHE Y3/10B (hepM Mosica fOJDKHbI 6bITb paccumnTaHbl Ha COBMECTHOE
[ieficTBre NPOAO/IbHBIX YCUIA 1 M3TMBAIOLLYX MOMEHTOB.

15.2.2 Mpwn pacueTe MOCKMX hepM COefMHEHUsI 3MIEMEHTOB B Y3/ax drepm fonyckaeTcs
MPUHUMATb LLIAPHUPHBLIMM:

npu cevyeHnAax aieMeHTOB U3 YrosIKOB Wi TaBPOB;

npu AByTaBpPOBbIX, H-06pa3HbIX n pr6‘-IaTbIX CevyeHusaX 3/IeMEeHTOB, Korga OTHOLEeHME BbICOTbI

ceuenns # Kk pgywHe anementa ! Mexay ysnamm He npesbiw@eT: 1/15 - 4719 KOHCTPYKUMA,
3KCM/lyaTUpyeMbIX B paiioHax C pacyeTHbIMW TemnepaTtypamu Hwke muHyc 45 °C; 1/10 - gnq



KOHCTPYKLIIA, 3KCTI/yaTUPYEMbIX B OCTa/bHbIX paiioHax.

MpY MpeBbIleHMN YKa3aHHbIX OTHOWeHW A #/!  cnemyeT yunTbiBATL  OMOMHUTENbHbIE
M3rnbatoLLyie MOMEHTbI B 3/IEMEHTaX OT KECTKOCTY Y3/10B.

15.2.3 PaccTosiHue Mexzay KpasMmy 3/ieMeHTOB peLleTku 1 nosica B y3/ax cBapHbiX depm ¢
(hacoHkamu crieflyeT NpUHUMATL He MeHee @ = (6£-20) MM, HO He 6osiee 80 MM (3gech £ - ToflyHa
hacoHKku, Mm).

Mexay TopLamMm CTbiKyeMblX 3/lEMEHTOB NOSACOB (hepM, NepekpbliBaeMbliX Haknaakamu, cregyet
OCTaB/IATb 3a30p He MeHee 50 Mm.

®aHroBble CBapHbIE LWBbI, MPUKPENIAIOLKME 3NEMEHTbI PELLETKM (hepM K hacoHKkam, creayet
BbIBOAWTb Ha TOPeL, 3/IeMEHTa Ha i/IMHy He MeHee 20 MM.

15.2.4 B y3nax thepm C nosicamu 13 TaBpoB, ABYTaBPOB W OAMHOYHbLIX YTOSIKOB KpersieHus
(haCOHOK K M0JIKam NOsiICOB BCTbIK CrieflyeT OCYLLECTB/IATL C MPOBAPOM Ha BCHO TOJILYHY (haCOHKW.
B KOHCTpYKLMAX rpynnbl 1, a Takke 3KCr/yaTupyeMblX B paiioHax npu pacyeTHbIX TemnepaTtypax
HWKe MUHYC 45 °C npumblkaHue Y3/oBbiX (DACOHOK K MosicaM CcrieflyeT BbIMOSHATL COr/iacHo
npwioxenuto K (Tabmua K.1, nosvums 7).

15.2.5 Mpu pacuete y370B ePM CO CTEPXHSAMU TPyBYaTOro M ABYTABPOBOrO CEYEHUs U
NPVKPEN/IEHWEM 3/IEMEHTOB PELLETKM HEMOCPEACTBEHHO K nosicy (6e3 dhacoHoK) criegyeT
NPOBEPATb HECYLLYIO CNOCOOHOCTb:

CTEHKM nosica Mpu MecTHOM u3rnbe (NPoAaB/mMBaHWM) B MeCTax MPUMbIKaHWS 3/1eMEHTOB
peLLeTkn (4159 KPYr/ibiX U NPSAMOYroJibHbIX TPYO);

6OKOBOW CTEHKM NOsica B MecTe NPUMbIKaHUA CXXaToro 3/ieMeHTa peLleTkn (,El,f'lﬂ NPAMOYTrO/lbHbIX

Tpyo6);
noJsioK nosica Ha oTrv6 (4719 ABYTaBPOBOrO CEYEHMS);
CTEeHKV nosica (4719 ABYTaBpOBOro CEYEHUS);
3/IEMEHTOB PEeLLETKN B CEUYEHWN, MPUMbIKAIOLLEM K NOACY;
CBapHbIX LLBOB, NPUKPENIAIOLLYX S/IEMEHTbI PELLETKM K NOSICY.
Yka3aHHble NPOBEPKN NpuBeAeHb! B MPUIOXEHUN J1.

Kpome Toro, criefyet cobniogate Tpe6oBaHns no Z-cBoiicTBaM K MaTepuasiam nosicoB hepm
(cm. 13.5).

15.2.6 MNpwu nponetax chepm MOKpbITWIA CBbILe 36 M CriedyeT npedycMaTpuBaTb CTPOUTESbHbIN
noAbeM, paBHblii NPOrMGY OT MOCTOSIHHOW W A/MTeNbHOM HOPMATUBHBIX HArpy3ok. IMpu maockux
KPOBJIIX CTPOUTENbHBIN MOABEM CriedyeT npefycMaTpuBaTh He3aBKCUMMO OT BE/MHMHbI MPOJETa,
NPUHAMAs ero paBHbIM NPOrMdy OT CyMMapHOI HOpMaTUBHO Harpysku noc 1/200 nporneta.

15.3 KOJIOHHbI

15.3.1 OTnpaBOoYHble 3/IEMEHTbI CKBO3HbIX KOJIOHH C peLLeTkamu B ABYX M/IOCKOCTSIX CriefyeT
YKpensiTe aAvacdhparmamu, pacrnosiaraeMbiMm1 Y KOHLIOB OTNPaBOYHOTO 3/leMeHTa.

B CKBO3HbIX KOJIOHHaxX C COeAVHUTENNbHOM peLLIeTKOVI B OHOW MSIOCKOCTU ,qmaqoparMbl cnepyet
pacnosiaratb He pexe yem yepes 4 M.

15.3.2 B KOJIOHHaX 1 CTOMKax ¢ 0AHOCTOPOHHMMM MOSICHLIMM LWBaMK corfiacHo 14.1.9 B y3nax
Kpennenus cBsseli, 6asiok, Pacnopok v ApYrvX 3/EMEHTOB B 30He nepegaun ycwws criefyeT
NPYMEHATb ABYCTOPOHHWE MOACHbIE LBbI, BbIXOAALME 38 KOHTYpbl MPUKPENIAEMOro arieMeHTa

(y3na) Ha gywmHy 30 ks ¢ KaKOVi CTOPOHBI.

15.3.3 YrnoBble WBbI, NPUKpensiowpe (HacoHKM COEAVHUTENIbHON PEeLLETKU K KOJIOHHaM
BHaxXNeCTKy, crieflyeT Ha3HauaTb MO pacyeTy W pacnofiaratb C ABYX CTOPOH (hacOHKU BAOSb
KOJIOHHbI B BWAE OTAE/bHbIX YYaCTKOB B LUAXMATHOM MOPSAKE; MPU 3TOM pacCTosiHie MeXay
KOHLL @MU TaKuX LLBOB HE [JOJDKHO NPEeBbILLATL TONWWHY hacoHkm B 15 pas.

B KOHCTPYKLMSIX, BO3BOAMMbIX B paiioHax C pacyeTHbIMW TeMMepaTypamu Hike MuHyc 45 °C, a
TaKke NpU MPYMEHEHWM PYYHO [yrOBOW CBapKM YIfOBble CBApHble LWBbl A0/DKHbI GbiTh
HenpepbIBHBIMY N0 BCEl A/mHe DaCOHKU.

15.3.4 MoHTaXHble CTbIKW KOJIOHH CrieAyeT BbINO/HATL C (hpe3epoBaHHbIMK TOpLaMu,
CBapeHHbIMM BCTbIK, HA HakMafKkax co CBapHbIMY LWBAMW WM GOJSTTOBbLIMU COEAVHEHVSIMU, B TOM
yucrie OpUKLMOHHBIMW. Mpy NpUBapke HaknafoK CBapHbIe WBbI He crieflyeT AOBOAWTL [0 CTbiKa Ha
25 MM C KaXgoi CTOpOHbI. [lonyckaeTcs MpUMeHeHVe (ofliaHLEeBbIX COoeayHeHWd ¢ nepegaveli
CXUMAOLLYX YCUIV Yepes3 M/I0THOE KacaHue, a pacTAarvBatoLLyx - 6osramu.

15.3.5 B CKBO3HbIX KOJIOHHAX, BETBW KOTOPbIX COEIMHEHbI M/IaHKaMK, CrieayeT NpuHMMaTh:

LLMPUHY b NPOMEXYTOUHBIX M/aHOK - paBHoli oT 0,52 10 0,15% (3peck # - rabapuTHas WrpuHa
KOJIOHHbI B M/IOCKOCTY N/AHOK);

LLMPVHY KOHLLEBbIX M/1aHOK - paBHoM oT 1,3 B nol,7 bs.

15.4 CBssun



15.4.1 B kaxgom TemMnepaTypHOM 6/10Ke 3A4aHus ciedyeT npefycMaTpyBaTh CaMOCTOSTENbHYO
CUCTEMY CBSI3EI.

15.4.2 HwkHre nosica 6asiok v hepM KpaHOBbLIX MyTeli NPosieTOM CBbie 12 M cregyet
YKPEN/SATb FOPU30HTaSTb HbIMU CBSA3AMM.

15.4.3 Bepmuka/ibHble cB853U MexAy OCHOBHLIMU KO/IOHHAMU HWKE YPOBHS 6a/IOK KPAHOBbIX
nyTeii crieayeT pacnosiaratb no BO3MOXHOCTU B CEPEAVHE UM OKOJO CEpevHbl TEMMepaTypHOro
6/10Ka; BEPXHME BEPTUKA/bHBIE CBA3M Liesiecoo6pasHo pacnosiarath Mo Topuam 3aaHus U B Lwarax
KOJIOHH, MPUMbIKAIOLLYIX K TEMMEPATYPHbIM LLBaM, a Takke B Tex Larax, rae pacrosioxeHbl CBA3N
HWKHEro sipyca.

Mpwn HeOCTaTOUHOM XXeCTKOCTU BEeTBEW KOJIOHH B npoAo/ibHOM HanpaB/ieHU 30aHNA
A0nyCcKaeTca yCTaHOBKa A0MNOJ/IHUTE/IbHbIX PACMNOPOK, 3aKpensieHHbIX B y3/1ax CBA3EN.

Mpu ABYXBETBEBLIX KOJIOHHAX BEPTUKA/bHbIE CBSA3U CIEAYET pacrnosiaratb B MNAOCKOCTU KaXaoi
13 BETBEN KOJIOHHbI. BETBUM ABYXBETBEBbIX CBSA3EN, KaK MPaBwIo, CrieayeT COeauHsATL Mexay co6ol
COeAVHUTE b HbIM PELLETKAMMU.

15.4.4 Cucmema css3ell MokpbIMUs 3aBUCUT OT Tuna kapkaca (CTaslbHOW WM CMeLLaHHbI ),
TVNa NOKPbITYA (MPOroHHOE WM 6ECNPOrOHHOE), FPY30MOAbEMHOCTU KPaHOB 1 pexuma Ux paboThbl,
HaumMuus NOABECHOTO NOAbEMHO-TPAHCMOPTHOIO 060PYA0BaHUSA U NOACTPONUIbHbIX hepMm.

15.4.5 B yposHe HUXHUX 10s1co8 CTPONWIbHbLIX hepm criegyeT npeaycMmaTpuBaTth nonepeyHbie
ropu3oHTa/IbHblE CBA3M B KaXXAOM MposieTe 34aHVs y TOPLOB, a Takke Y TeMnepaTypHbIX LLBOB
3naHus. Mpy  A/mHe TemnepaTtypHoro 6noka 6Gonee 144 M M npyu KpaHax 6o0/bLiol
rpysonogbemMHocTi (250 T) criegyeT npeaycMaTpuBaTh TaKke W MPOMEXYTOUHbIE MonepeyHble
rOpU30HTaIbHblE CBA3U NPUMEPHO Yepes Kavkaple 60 M.

B 3maHMaX CO  CTaslbHbIM  Kapkacom, 060pyaoBaHHbIX MOCTOBbIMU  KpaHamu
rpy30onoAbLemMHoCTbI0 10 T u 6Gosee, W B 34aHAAX C MOACTPONWIbHBIMK hepMammn crefyet
npefycMaTpuBaTh MPOAOSbHbIE CBSA3W, pacrnosiaraeMble Mo KpaiHuM MaHessiM HDKHUX MOsICOB
CTPOMMbHBLIX (hEPM M 06pasylolyie COBMECTHO C MOMEPEYHbIMM CBSA3AMU XKECTKUA KOHTYP B
M/IOCKOCTU HWKHUX NOSICOB chepM.

B 0oAHOMPOSIETHLIX 34aHMSAX Takoro Tuna MpPOAOsbHbIE CBA3W MO HWKHVMM Mosicam criefyer
HasHavaTtb BAO/Ib 060ux PAAOB KOJIOHH.

B MHOTOMPO/IETHLIX 3AAHUAX MPY KPaHax rpy30nogbeMHOCTbI0 <50 T, ¢ pexuMoM pa6oThbl 1K-
6K (B cooTBeTcTBMM ¢ CI1 20.13330) npofdosibHble CBA3W, Kak nNpaswio, criedyeT pacnosiaratb
B/O/Ib KpalHVX KOSIOHH W Yepes OAVH Psi BAOSb CPeHNX KOSIOHH. B MHOronposieTHbIX 34aHusX ¢
KpaHamy rpy30nogbemMHOCTbIO 50 T, C pexuMom pabotbl 7K-8K, a Takke B 3haHusX C
nepenajamMu BbICOTbI CrieflyeT HasHayaTb 60siee yacToe pacnosiokXeHrie NPoAosbHbIX CBA3ENA Mo
HWKHIM nosicam doepM. MpofosbHble CBA3M MO CPeAHUM PSAAM KOIOHH NPW OAMHAKOBON BbiCOTE
CMeXHbIX NPOJIETOB CrieAyeT MPOEKTUPOBaTb TakvMI Xe, KakK 1 B0 b KpaiiHiX PAA0B KOJIOHH.

B cryuae €C/M rM6KOCTb B FOPU3OHTASILHOM NIOCKOCTY NaHesei HDKHUX MosicoB doepm (CM.
10.4), HaXOASLYXCSA MeX[y ABYMSI MOMEPEYHbIMY CBAA3EBbIMM hepMamyl, HEAOCTaTOuHa, TO OHa
[lo/kHa BbITb 06ecneveHa NoCTaHOBKO PACTSHKEK, 3aKPEemn/IEHHbIX 3a Y3/lbl CBSI3EBbIX (hepM.

15.4.6 o BepxHUM mnosicaM CTPOMWIbHbIX (DEepM MoMepeyHble ropu3oHTaslbHbIe CBA3W Npu
NOKPLITUA C MPOroHaMun crieflyeT HasHavaTb B JHOO60OM OAHO3TAXKHOM MPOMbILIEHHOM 3[aHUN.
MonepeuHble cBA3EBbIe PepPMbl MO BEPXHUM U HWKHUM Mosicam PeKOMeHOyeTcs COBMeUATh B
nnaxe.

BepxHue nosica CTPOMWIbHLIX hepM, He MPUMbIKaKOLLYIe HEMOCPEeACTBEHHO K MonepeyHbIM
CBA3AM, CrieflyeT packpen/iiTb B M/IOCKOCTY PACMO/IOXEHUS 3TVX CBSA3eii pacrnopkamu.

15.4.7 Tpn Ha/mMumm XeCTKOro Aucka KPOB/M B YPOBHE BEPXHWX MOSCOB B MOKPbITUAX 6e3
MPOroHOB (B KOTOPbIX KPYNHOPa3MepHble Xene306eToHHbIe MMTbl NPMBapPEeHbl K BEPXHUM Mosicam
Wi NPOhWIMPOBAaHHBIA SIMCT NOKPbLITUA NPUKPEN/IEH B Kaxaom rodpe) nonepeyHbie CBA3M Mo
BEPXHVM nosicam chepM criefyeT ycTpavBaTh TO/bKO B TOpLAX 34aHna 1y TeMnepaTypHbIX LWBOB.
B ocTasbHbIX LWarax Heo6xoAUMbI PaCMOPKM Y KOHbKa 1Y ONop CTPONWIbHbIX hepM.

MpW Ha/MYMM XKECTKOTO AMCKA KPOB/IM B YPOBHE BEPXHMX MOSICOB CriefyeT NpeaycMatpyBaTh
VHBEHTapHbIE CbLEMHbIE CBSI3U [/19 BbIBEPKM KOHCTPYKUMIA 1 06ecriedeHusi 1X YCTOMYMBOCTM B
npoLecce MoHTaxa.

B nokpbITUsX 6€3 NPOroHoOB ropu3oHTasIbHblE CBA3M MO HWKHAM U BEPXHUM MosicaMm criefyet
CTaBUTb HE3aBMCUMO OT Tuma MOKPbITUA TOMbKO B  3[JaHMsAX C  KpaHamu  60/bLuoi
rpy30MoALEMHOCTY 250 T, C PeXUMOM paboThl 7K B Liexax MeTasIypruyeckix Npon3soacTs 1 8K
(8 cootBercTBMM € CIM 20.13330).

Mpy Ha/mMuMM NOACTPONWIbHBIX (DEPM B OZHOMPOJIETHBIX MOKPbLITUSX 6€3 MPOroHOB W
MHOTOMPOJIETHbIX MOKPLITUSX, PACMOSIOKEHHLIX B OAHOM YPOBHE, HEOOXOAMMO YCTPOICTBO
NPOLO/IbHBIX TOPU3OHTA/bHBIX CBSI3Ei B MIIOCKOCTU BEPXHUX MOSICOB (DEPM B OHOW M3 KpaliHux
naxeneli hepm.

15.4.8 Mpw pacnosioxXeHnn NOKpbITUA B pasHbIX YPOBHSIX HEOGXOAMMO MPeAyCMOTPETb N0 OAHO
NPOAO/ILHON CUCTEME CBSI3E B KXIOM YPOBHE.

B npeaenax choHaps, rae NpOroHbl Mo BepxXHeMy mnosicy hepm OTCYTCTBYHOT, HEOOX0AMMO
npegycMaTtpmBaTh pacnopku. Hammuve Takux pacrnopok no KOHbKOBbIM y3fiam chepM siBfisieTcst
ob6s3aTeNbHbIM.

15.4.9 CBsi3v no choHapsiM criegyeT pacnosiaraTb B NIOCKOCTV BEPXHWX NOSICOB (pureneid) y
TOpLOB (hoHapS ¥ C 06ENX CTOPOH TEMMNEPATYPHbIX LLBOB.

15.4.10 B mecTax pacrnosioxeH/st nonepeyHbIX CBsi3eii NMoKpbITUS crieayeT npeaycmaTprBaTth
YCTaHOBKY BEPMUKa/IbHbIX CBSI3eli Mexdy chepmamu.



B MOKPLITUAX 34aHWIA W COOPYXEHWIA, 3IKCM/yaTVpyeMblX B palioHax C pacyeTHbIMM
TeMnepaTtypamu Hwke MUHyC 45 °C, Kak NpaBwio, CriefyeT npefycMaTpuBaTh (4OMOSHUTENBHO K
06bI4HO NPUMEHSIEMbIM) BEPTUKa/IbHbIE CBS3M NMOCepeavHe Kaxaoro NposieTa BAO/b BCETO 3aaHus

BepTvkasbHble CBA3W, Kak MpaBwio, crieflyeT pacnosaratb B [/IOCKOCTAX OMNOPHbIX CTOEK
CTPOMWIbHBIX hepM, B MNIOCKOCTAX KOHbKOBbIX CTOeK Anid dhepm nposieToM Ao 30 M, a Takke B
M/I0CKOCTSAX CTOEK, HaxOAAUMXCA MOf, Y3/0M KperyieHUs HapyXHbIX HOr choHaps A depm
nposetom 6onee 30 M.

CeyeHuist 3NIEMEHTOB BEPTUKASIbHBIX CBSI3EH, Kak NpaBwio, CrieflyeT HasHauaTthb Nno npesensHol
rmokoctu (cm. 10.4).

15.4.11 Topv30OHTasIbHbIE CBA3W MO BEPXHVM M HWKHUM MOosicaM pa3pesHbiX hepm NposieTHbIX
CTPOEHWIA TPAHCMOPTEPHbIX rasiepei KOHCTPYUPYHOT pasaenbHoO A1 Kakaoro nposera.

15.4.12 Mpwn NpUMEHEHUN KPECTOBOW PELLETKN CBSI3eli NMOKPbLITWIA, 32 UCK/OYEHMEM 34aHUIA 1
CoopyXeHwii | ypOBHA OTBETCTBEHHOCTM, [OMyCKAaeTCs pacyeT Mo YC/OBHOW Ccxeme B
npeanosioXXeH!n, YTo PacKOCbl BOCMPYHAMAIOT TO/IbKO pacTarvsatoLLpe yewms.

Mpu onpeaeneHM ycwmii B 3/EMEHTax CBsI3eil 06xaTie NosicoB hepmM JoMyckaercs He
YUUTBIBATB.

15.4.13 B BMCAUMX MOKPLITUAX C MIOCKOCTHBIMW HECYLLMMUN CUCTEMaMK (ABYXMOSCHBIMW, U3rMBHO
-KECTKUMU BaHTaMu 1 T.N.) criefyeT npejycMmatpvBaTb BepPTUKa/IbHbIE U FOPU3OHTa/bHbIE CBA3MN
MeXay HeCyLLMMU cucteMamu.

13.4.14 KpenneHue cBs3eli crieflyeT OCYLEeCTB/IATh Ha 60/Tax knacca ToYHOCTM B.

B 3aaHusIX, 060pyf0BaHHbIX KpaHamMu 60/1bLUION rPY30MoL4bEMHOCTLIO U PEXUMOB padoTsl 7K 1
8K, a Takke B C/lydae 3HAUUTE/bHbIX YCWMIA B 3/ieMeHTax CBs3eil (BeTpoBble (hepMbl W T.M.)
KpersieHve 3/1EMEHTOB CBs3eli CrieflyeT OCYLECTB/ATL HA MOHTaXHOW CBapke, a B OTAE/bHbIX
Cydasnx 1 Ha 60sTax Kfacca TOHHOCTH A,

15.5 baskun

15.5.1 MakeTbl MCTOB /1A NOSICOB CBaPHbIX ABYTABPOBbIX 6as0K, Kak NpaBwio, MPUMEHSTb He
crieflyer.

015 NosicoB 610K C (PPUKLIMOHHBIMU COEAVHEHUSIMA AOMYCKAETCA MPUMEHSATb MaKeTbl,
COCTOsILLYIe He GO/ee YeM U3 TPEX JMCTOB; NPY 3TOM NIOLAAL CEYEHUSI MOSICHBIX YTOMIKOB CrieAyeT
NpuHAMaTL paBHoli He MeHee 30% BCcell NoLLAAY CeueHs nosica.

15.5.2 MNosicHble WBbI CBapHbIX 6as10K, a Takke LBbI, NPUCOEAVHSIOLYIE K OCHOBHOMY CEYEHMO
6asky BcnomoraTeribHble 37ieMeHTbl (Hanpumep, pebpa XecTkocTu), kak npasBwio, cregyeT
BbIMO/HATL HeMpepbiBHbIMK. [lonepeyHbie pebpa XeCTKOCTW [AO0/DkHbl UMETb BbIpesbl /151
nponycka nosiCHbIX LUBOB.

B purensix pamHbIx KOHCprKLWII7I Y ONOpPHbIX Y3/10B CrieAyeT NPUMEHATb ABYXCTOPOHHME NOACHbIe
LLBbI, MPOTSHKEHHOCTb KOTOPbIX A0/DKHA ObiTb HE MEHee BbICOTbl CEYEHNS pUresis.

15.5.3 MNpu NpyiMeHeHn 0AHOCTOPOHHUX NOSAICHbIX LLBOB B CBAPHbIX ABYTABPOBbIX H6askax 1-ro
Kn1acca, HeCyLLyX CTaTUYeCKyo Harpysky, CrieflyeT BbIMOMHATL CriefytoLye TpeboBaHns:

pacyeTHas Harpyska [o/pkHa ObiTb MPWIOXKEHA CUMMETPUYHO OTHOCMUTESIBHO MOMNEPEeYHOro
ceyeHust Gasiku;

[0/pkHa 6bITb 06ecneyeHa YCTOMYMBOCTL CXaToro nosica 6asiku B COOTBETCTBMM C 8.4.4, a;

pacyer YCTOMYMBOCTM CTEHOK GasioK [O/DKEH 6biTb NPOM3BEAEH B COOTBETCTBMM C
TpeboBaHnsimn 8.5.1 1 8.5.2;

[lO/KHb! BblTb YCTAHOB/IEHbI MOMepeYHble pedpa XecTKOCTU B MecTax NpWIOXKeHWs K Nosicy
6asK1 COCPeA0TOHEHHbIX HArPY30K, BK/KOUAsH HArPy3KM OT PEBPUCTBIX XKEME306ETOHHBIX M/AT.

15.5.4 PeGpa XecTKOCTU CBapHbIX GasioK A0/DKHbI GbITb YAasieHbl OT CTbIKOB CTEHKM Ha
paccTosiH/ie He MeHee 10 TOJILLYH CTEHKW. B MecTax nepeceyeHusi CTbIKOBbIX LUBOB CTEHKMU GaUsiki C
NPOAO/IbHEIM PEBPOM XECTKOCTM LLBbI, MPUKPENAIOLLYE NPOAO/bHOE PEBPO XECTKOCTU K CTEHKE,
He CrieflyeT JOBOAUTL [0 CTbIKOBOTO LLBA CTEHKM B MeCTax Ux Nepeceyerus Ha (6£-20) M.

15.5.5 B cBapHblX ABYTaBPOBbIX Gaskax KOHCTPYKUMIA rpynn 2-4 criegyeT, Kak npasuno,
MPUMEHATb OAHOCTOPOHHVE pebpa XEeCTKOCTU C PacnosioXEHNEM WX C OAHOM CTOPOHbI 6asku U
NpMBapKoIi VX K nosicam 6asiku.

B 6a/Kax C OAHOCTOPOHHVMK MOSICHBIMU LUBaAMM pe6pa XeCTKOCTU Ha CTeHKe criefyet
pacnosiaratb CO CTOPOHbI, MPOTVUBOMOSIOXHOM PACTIONOKEHWIO OHOCTOPOHHIX MOSICHBIX LBOB.

PacyeT ycToOMuMBOCTV OJHOCTOPOHHErO pebpa XecTKOCTU criedyeT NpousBOAWTbL COracHo
TpeboBaHuam 8.5.9 1 8.5.10.

15.6 Basku KpaHOBbIX MyTew

15.6.1 BepxHue nosicHble WBbl B 6askax KpaHoBbIX MyTei A1 KpaHOB rpynn pexvMos paboThbl
7K (B uexax metasvyprudeckux npowussogcts) u 8K (no CIM 20.13330) credyeT BbINOSHATL C
NpOBapOM Ha BCHO TOJILLYHY CTEHKM.



15.6.2 CB0ob0OAHblE KPOMKM PACTAHYTbIX MOSACOB 6asi0K KpaHOBbIX MyTei n 6asiok paboumx
noWAA0K, HeMoCpeACTBEHHO BOCMPUHAMAIOLLYIX HarpysKy OT MOABWKHbLIX COCTaBOB, A0/DKHbI ObiTb
NPOKAaTHbIMW, CTPOraHbIMN WM 06pe3aHHbIMMN MALLMHHOWM KUCIOPOAHOW WM Mia3MeHHO-AyroBol
pe3koii.

15.6.3 Pa3mepbl pebep XecTKOCTU 6asiok KpaHOBbIX MyTeli A0/DkHbl YAOBETBOPATH
TpeboBaHusim 8.5.9, 8.5.10 n 8.5.17, npu 3TOM WMPVHA BbICTyNalOLE YacTu ABYCTOPOHHErO
NPOMEXYTOYHOTO pebpa fo/pkHa 6bliTb He MeHee 90 MM. [IBYCTOpPOHHME nonepeyHsie pebpa
XECTKOCTH, KaK npaBwio, He CrieflyeT npvBapvBaTtb K noscam 6asku; npu aTom Topubl peéep
XECTKOCTU A0JDKHbI ObITb MMIOTHO MPUrHaHbI K BEPXHEMY nosicy 6asku. B 6asikax nog, kpaHbl rpynn
pexvmoB paboTbl 7K 1 8K (no CIM 20.13330) HeobxoAMMO CTpOratb TOPLbI, NpUMbIKalOLYe K
BepxHeMy Nnosicy.

B 6askax nog KpaHbl rpynn pexvmoB paboTbl 1K-5K (no CIM 20.13330) gonyckaetcs NpUMeHATb
OHOCTOPOHH/E MonepeyHble pebpa XecTKOCTU U3 MOSI0COBONM CTa/M WM OAMHOYHBIX YTOSIKOB C
NpVBapKOW UX K CTEHKE 1 K BEPXHEMY MOSICY M pacnofioxeHnem cornacHo 15.5.5.

15.7 JIncToBbl€ KOHCTPYKLMM

15.7.1 KOHTYp mnonepeyHbIX 3/EMEHTOB XECTKOCTM 060/04eK CriedyeT NpOeKTMpoBaTh
3aMKHYTbIM.

15.7.2 MNepefauy coCpeioTOUEHHbIX HArPY30K Ha SIMCTOBbIE KOHCTPYKLIMW CieJlyeT, KakK npaBuio,
npesycMaTpuBaTh YePE3 3/IEMEHTbI XECTKOCTU.

15.7.3 B MecTax conpsixeHuii 060/104eK pasmyHoli hopmbl CrieflyeT NPUMeHsITb, Kak npaBwio,
nnaBHble Nepexoabl B LENAX yMeHbLLEHNS MECTHbIX HANPSXXEHIA.

15.7.4 BbINO/HEHME BCEX CTbIKOBbIX LLBOB C/lefyeT npeaycMatprBaTb ABYCTOPOHHEN CBapKol
B0 0AHOCTOPOHHEN CBaPKOW C NOABaPKOW KOPHS WM Ha NOAKNaAKaxX.

B npoekTe criegyeT ykasbiBaTb Ha He06X0AMMOCTb O6ecnevyeHVs NI0THOCTU COeUHEHWIA
KOHCTPYKLIMIA, B KOTOPbIX 3Ta MI0THOCTL TpebyeTcs.

15.7.5 B JMCTOBbLIX KOHCTPYKLWSX, KaK MPaBwio, CrieAyeT NPUMEHsITb CBAapHbIE COeaVHEeHUs
BCTbIK. COeIHEHUS] JMCTOB TOJILLWMHOM 5 MM 1 MeHee AoMycKaeTcs NpeaycMaTpyBaTh BHAX/IECTKY.

15.8 Bucsuve nokpbITus

15.8.1 119 KOHCTPYKUMIA U3 HUTEld crieflyeT, kak npaBwio, MPUMEHSITb KaHaTbl, Npsan u
BbICOKOMPOYHYIO NPOBOJIOKY. [lonyckaeTcs npYMeHeHve npokaTta.

15.8.2 KpoBsia BMCSAYEro MOKPbITUA, Kak npaBwio, AO/KHA OblTb pacnosioxeHa
HEMNoCpeACTBEHHO Ha HECYLLYIX HUTAX U MOBTOPATL 06pasyemyto uMu popmy. [lonyckaeTcs KpoB/io
NOAHATL Haf, HATAMMW, ONepeB Ha CreuyasibHY0 HaLCTPOEYHYHO KOHCTPYKLMIO, WM MOABECUTb K
HUTAM CHM3Y. B 3TOM crydae hopmMa KpOB/IM MOXET OT/MYaTLCA OT hOpMbI NPOBUCAHNS HUTEIA.

15.8.3 OyepTaHns OMOPHbIX KOHTYPOB CrieflyeT HasHauyaTb C YYETOM KPUBbIX JABMEHUS OT
YCUIA B MPUKPENTIEHHBIX K HAM HUTSIX MPY PACUeTHbIX HarpysKax.

15.8.4 ina coxpaHeHnsi cTabuibHOCTM (DOPMbI, KOTOpas A0/PkHa 06ecrneynBaTh repMeTuHHOCTb
NPUHATOM KOHCTPYKLMM KPOB/WM, BWCAYME TMOKPbLITUSI CrieflyeT paccuuTbiBaTb Ha [JelicTBue
BPEMEHHbIX HAarpy3oK, B TOM 4uc/ie BETPOBOro oTcoca. [pn aTom criedyeT npoBepsTh M3MEHeHe
KPVYBU3HbI MOKPbLITUS MO [BYM HarnpaB/ieHUssM - BAOSb W nonepek HuTeil. Heobxoaymas
CTabWIbHOCTb AOCTUTAETCS C MOMOLLBI KOHCTPYKTMBHBIX MEPONPUATUIA: YBE/MUYEHNEM HATSHXKEHUA
HUTW 3a CYeT Beca MOKPbITUA WM NPeABapuTENlbHOTO HanpPsXeHUs; co3daHveM crneumasnbHol
CTabWM3MPYIOLLEN KOHCTPYKLUY; MPUMEHEHWEM U3TMOHO-XECTKMX HUTEW; NpeBpaLleHeM CUCTEMbI
HUTE 1 KPOBE/bHbIX N/IT B €4MHYH0 KOHCTPYKLIMIO.

15.8.5 CeyeHne HUTK JODKHO ObiTb PaACCUUTAHO MO HAVBOIbLIEMY YCUMIIO, BO3HUKAIOLLEMY NPW
pacyeTHOl Harpyske, C yHeTOM U3MEHEHVs1 3ajaHHO reoMeTpun NOKPbITUA. B ceTuaTbix cuctemax,
KpOMe 3TOr0, CeYeHWe HUTU [O/DKHO ObiTb MPOBEPEHO Ha ycwwe OT AelicTBUA BpeMeHHoM
HarpysKku, pacnosioXeHHON TObKO BAOSb AAHHOW HUTW.

15.8.6 BepTvkautbHble U TOPW3OHTaSIbHbIE MEPEMELLEHUSI HUTEW U YCWIMS B HUX CriefyeT
onpesensTh C YUETOM HEMMHEeHOCTU PaGOTbl KOHCTPYKLMIA MOKPLITUS.

15.8.7 MNpu pacyeTe HUTEl M3 KAHATOB W WX 3aKpensieHnid koadduLmeHTbl YCcrioBuii paboTbl
crieflyeT NpyHMMaTh B COOTBETCTBUM C Tabmmueit 47 (pasgen 17). Ans cTabwwmsnpytoLyix kaHaToB,

€C/IM OHY He SIBMIAKOTCA 3aTAKKAaMU /1A OMOPHOT0 KOHTYPA, KO3tthULMEHT yCroBui pa6oTel ¢ ™ 1.

15.8.8 OnopHble Y3/bl HATEW U3 NpOKaTHbIX Npodhuneli crefyeT BbIMOSHATL, Kak MpaBwio,
LLAPHVPHBIMMW.

15.9 dnaHueBble coeauHeHns

15.9.1 lNpu npoeKTMpoBaHuM qoiaHLEBbLIX COEAVHEHWI CrieflyeT:

npYMeHATb cTasb Ana doaHues C255, C285, C345, C375, C390 ¢ OTHOCUTESbHLIM CY)XXEHVEM
Ve 250, (c yueTom Tpe6oBaHwii 13.3-13.5);



1CNO/Ib30BaTh BbICOKOMPOYHblE 60/TTbI, o6ecreumBalolyie BO3MOXHOCTb BOCTPUHUMATL
nonepeyHsble YCWs 3a CUET CUI TPEHUSI Mexay dhiiaHLamm.

Tpe6oBaHWA MO HaTSXEHWO 6OTTOB, €ro KOHTPOJIO U NIOTHOCTM KOHTaKTa Mexay diaHuamm
nadbl B CHuM 3.03.01.

15.9.2 IMNpu pacyete diaHLEeBbIX COeANHEHNI B 3aBUCUMOCTI OT KOHCTPYKTVBHOIO peLLeHUs,
xapakTepa nepegasaeMbiX yCWMiA 1 Tpe6OBaHUIA aKCTTyaTaLym crieyeT NpoBepATh:

HeCYLLY0 CNOCOGHOCTL 6OTTOBOr0 COEAMHEHUS;
HEeCYLLY0 CNOCOGHOCTb OPUKLIVIOHHOTO COeAVHEHUS;
NPOYHOCTL hraHLEBbIX SMCTOB NPW U3rnbe;

MPOYHOCTb CBAPHbIX LUBOB, COEAVHSIIOLLYIX (h/laHeL, C OCHOBHbIM 3/IEMEHTOM.

15.10 CoefnHeHus ¢ ope3epoBaHHbIMY TopLamm

B coeauHeHusiX 3/IEMEHTOB C (hpe3epoBaHHbIMU Topuamu (B CTbikax U 6a3ax KOMIOHH 1 T.M.)
CXUMALOLLYIO CWTy ClIeAyeT CUMTaTh MOJSHOCTLI0 NepefaloLLelics uepes Topubl.

BO BHeLEHTPEHHO-CXaTbIX (CXaTo-u3rnbaemMblx) afileMeHTax CBapHble LWBbl 1 60/TTbl, BK/OYaAs
BbICOKOMPOYHblE, YKasaHHbIX COE[VHEHWA crneflyeT paccuuTbiBaTb Ha  MakcMMasbHoe
pacTarvsaloliee ycwme OT [eliCTBMA MOMEHTa W MPOAOJbHON Cwibl Mpu  Hawbornee
He6/1aronpUATHOM UX COUETaHMM, a Takke Ha CABUratoLee ycwwie oT AeliCTBUSA NonepeyHon CWibl.

15.11 MoHTaXHblI€e KpenneHus

15.11.1 MOHTaXHble KpensieHnst KOHCTPYKLWV 34aHUIA N COOPY)XEeHWI C 6askammn KpaHOBbIX MyTew,
paccuuTbiBaEMbIMU Ha YCTA/IOCTb, & Takke KOHCTPYKLWI NOJ, Xere3HoA0poXHbIe COCTaBbl CriefyeT
OCYLLECTB/IATb CBAPHBIMY WM (HPUKLVIOHHBIMU.

Bosbl k/lacca TOYHOCTM B B MOHTaXHbIX COEAMHEHUAX 3TUX KOHCprKLI,VIVI Aonyckaetca
NPUMEHATDL:

L1 KPEN/eHUss MPOroHOB, 3/IEMEHTOB (DOHAPHON KOHCTPYKLMW, CBA3EN MO BEPXHAM Mosicam
depm (NpU Ha/MUMK CBA3El N0 HUKHUM MOsiCaM WM XECTKOM KPOBJ/M), BEePTUKa/bHbIX CBA3El N0
dhepmam 1 hoHapsaM, a Takke 3/ieMeHTOB (haxBepka;

[U191 KPEMVIeHVsl CBA3EI N0 HWKHUM Nosicam thepm NP1 HAUIMUUM XXeCTKOV KPpOB/M (NMPYBaPEHHbIX K
BEPXHUM MOSICAM  E/Ie306ETOHHBIX WM apMUPOBAHHBIX M/MT U3 SIUENUCTbIX GETOHOB WM
MPYKPEN/IEHHOTO B KaXKAYt0 BOJHY CTa/lbHOMO NPOCUIMPOBAHHOIO HACTMA U T.M.);

ANA KpeneHna CTponWibHbIX U NOACTPONWIbHbIX cbepM K KOJIOHHaM 1 CTPONWbHbIX CbepM K
noACTpONWIbHbLIM NPK yCrioBuUM nepeayn BepTUKasibHOro ONoOpPHOro AaBrieHNA Yepes CTOJIK;

L9 Kpen/eHust paspesHbix 6asioK KPaHOBLIX MyTeli Mexay COGOM, a Takke A4/ KPEMIEHNS UX
HWKHETO MOsiCa K KOSIOHHaM, K KOTOPbIM He KPEMATCS BEPTUKa/TbHbIE CBSI3Y;

A/ Kpennenust 6a/1ok paboumx NIoWRAOK, He MOABEPraloLXCA BO3AEHCTBUIO AUHAMUYECKMX
Harpysok;

[/191 KpEenieHust BTOPOCTENEHHbIX KOHCTPYKLIA.

15.11.2 [ns nepepacnpenenenus nsrmoarlyix MOMEHTOB B 3/IEMEHTAX pPaMHbIX CUCTEM
KapKacHbIX 34aHuiA LOoNycKaeTCs NPUMEHEHME B y3/1ax COeAUHEHWA purenieli ¢ KOSIOHHaMM CTaslb HbIX
Hak/lafokK, paboTatoLLyIX B N1ACTUHECKOM CTaauu.

o 2
Haknagkv cnefyet BbINOSHATL U3 CTaseli ¢ npeaenioM TekydecTtv o 345 Himm

Ty, = R
Ycwwis B HakiaKax crieflyeT onpefensatb Npy MUHMa b HOM NMpejerne TekydecTy — -t Mon

= &yn +100 Hivm .

a Jnax
MaKCUMaslsHOM Npeaesie TekyuecTn — J-
Haknagkw, pa6oTaioupe B NMACTUUECKON CTaAuy, [A0/DKHbl VMETb CTpOraHble WM
hpe3epoBaHHbIe NMPOAOSbHBIE KDOMKM.

15.12 OnopHsble yactu

15.12.1 HenoABwkHble LLAPHUPHBIE OMOPbI C LIeHTPUPYIOLLYIMU MPOKIaAKamu, TaHr eHUMa b Hble,
a npv BecbMa 60/bLLMX PeakLmsx - 6asiaHCcUpHbIe Onopbl criefyeT NPUMEHSITb NPY HEO6XOAYMOCTY
CTPOro paBHOMEPHOrO pacrnpeesneHys Aas/ieHns Mnog, onopo.

Mnockvie Wm kaTKoBble NOABWKHbLIE OMOpPbI CrieayeT NPUMEHSTb B C/y4asix, KOraa Hkenexatllgs
KOHCTPYKUMSI  [O/DKHA  OblTb  pasrpyKeHa OT TFOPW3OHTA/TbHBIX YCWWKA, BO3HVKAIOLWX NpU
HernoABIWKHOM OMVpaHn 6astkn Un dhepMbI.

KoathhmuMeHT TPEHWS B M/IOCKUX MOABWKHbIX Ornopax criedyeT npuHMMaTb pasHbiM 0,3, B
KaTkoBbIX - 0,03.

15.12.2 PacueT Ha cMATYE B LWIMHAPUYECKUX LApHMpax (Landax) 6aiaHcupHbIX onop crieayet
BbINO/HATL (NMPW LEHTPa/IbHOM YI/le KacaHus NoBepxHocTeld, paBHOM ww 6osnblwem 90°) no



copmyne

F 12500y y, ) £ 1 ‘ (199)

rae ¥ - paBnenve (cwia) Ha onopy;

L I COOTBETCTBEHHO paanyc 1 A/iHa WapHMpa,

I
? - pacueTHoe CONMPOTMB/EHME MECTHOMY CMATMIO NPK MSIOTHOM KacaH, MpUHIMaeMoe
cornacHo Tpe6oBaHusm 6.1.

15.12.3 PacueT Ha agvameTpasibHOe CxaTvie KaTKoB crieflyeT Npov3BOoAuTbL No chopmyrne
Fi(ndiR 39,0 £1 ‘ (200)

rae # - uyucno KaTkoB;

d ! . COOTBETCTBEHHO AMAMETP W [/MHA KaTKA;

Raa pacyeTHoe COMpPOTVB/IEHVE AMAMETPASIbHOMY CXATUIO KaTKOB NpW CBOGOAHOM KacaHuu,
NPYHIMAEMOoe COr/lacHo TpeGoBaHusIM 6.1.

16 [lononHutesbHble TpeboBaHNA Mo MPOEKTUPOBAHWIO KOHCTPYKLMIA ONOP BO3AYLLHbIX JIMHWIA
a/leKTponepeAaym, OTKpbITbIX pacnpefesMTe/ibHbIX YCTPOCTB 1 KOHTaKTHbIX CETE TpaHcnopTa

16.1 [nS KOHCTPYKUMA OMop BO3AyLWHbIX JSMHWIA 3nekTponepegaun (BJ1), OTKPbITbIX
pacnpege/mrerbHbIX YcTpoincTB (OPY) 1 KOHTakTHbIX ceTeit TpaHcnopta (KC), Kak npaswio,
crepyert npumeHaTb ctasm C235, C245, C255, C285, C345, C345K, C375 no NOCT 27772, ctarb
mMapok 20 1 09Ir2C no NOCT 8731 corniacHo NPpUIoXeHuo B.

B 3aBMCVMOCTM OT Ha3HAYEeHVs 1 TUNa VX COeAVHEHUI A KOHCTPYKLM OMOP NOAPAa3AesnATca Ha
rpynnbi (CM. Npuioxexve B):

rpynna 1 - ceapHble crneyyasibHble 0nopbl 60/1bLLMX NEPEXOA0B BbICOTON CBbIe 60 M;

rpynna 2 - ceapHble onopsl BJ1, KpoMe yKasaHHbIX B rpynne 1; CBapHbIe Ornopbl OLMHOBKM U MO,
BblK/ouaTesm OPY He3aBMCMMO OT HanpskeHusi, cBapHble onopbl nof obopyposaHne OPY
HanpspkeHviem cebllle 330 KB; KOHCTPYKLWM 1 351emMeHTbl KC, cBAi3aHHbIe C HATSXXEHEM NPOBOOB
(TArW, WraHrk, XoMyTbl), @ TakKe Ornopbl, ykasaHHble B rpynne 1, npu OTCYTCTBUM CBapHbIX
CcoeAVHEHWIA,;

rpynna 3 - cBapHble v 60/ToBbIe onopbl Nof o6opyaosaHve OPY HanpsxeHveM go 330 kB,
KPpOME Orop MoJ BbIK/OYATE/M;, KOHCTPYKLMM W 3/IEMEHTbl HECYUMX, MOALAEPXVBAIOLYX W
chukenpytoupx yctpoiicts KC  (onopbl, purenim XecTkMX MOnepeunH, MPOXEeKTOPHbIE MauTbl,
dhrkcaTopsbl), @ TaKKe KOHCTPYKLWM rpynmbl 2, kpoMe KC, Mpu 0TCYTCTBUM CBAPHbIX COEAVHEHWIA;

rpynna 4 - ceapHble U 60/TTOBble KOHCTPYKLMM KaberbHbIX KaHasioB, AeTasm nyTeil nepekaTtku
TpaHchopmMaTopos, Tparbl, SIECTHULLI, OrPaXAeH!s 1 ApYyrMe BCrioMoraTte/ibHble KOHCTPYKLMK U
anemeHTbl OPY, B/1 nKC.

16.2 BosTbl KfaccoB TO4HOCTU A 1 B ans onop BJ1 BbICOTOW A0 60 M 1 KOHCTPYKUmiA OPY 1 KC
crieflyeT NpyHAMAaTh Kak [/l KOHCTPYKLWIA, He pacCUUTbiBAEMbIX HA YCTaNOCTh, a Ast doNaHLEBbIX
coevHeHnin 1 onop BJ1 BbicoTol 6osiee 60 M - Kak A/19 KOHCTPYKUMIA, paccuuTbiBaEMbIX Ha
ycTasiocTb, Mo Tabmmue .3 npuioxexns I.

16.3 NluTble geTasm criefyeT NPOEKTMPOBaTh U3 yriepoaucTol ctamm mapok 3571 n 451 rpynn
oT/mBoK Il lllno TOCT 977.

16.4 Mpu pacuetax onop BJ1, koHCTpykuuiA OPY 1 KC criefiyeT npuHAMAaTh KO3hULMEHTbI
YCr0BUIA paboThl, YyCTAHOB/IEHHbIE B pa3aenax 4 u 14, 7.1.2 nno tabnmue 45.

Tabnmua 45

OreMEHT KOHCTPYKLIA KoadbdpumumeHt
YCrIoBUiA paGoTbl T

1 Cxartble nosica U3 OAMHOYHbIX YTOSIKOB CTOEK CBOGOAHO CTOSLLE! onopsbl
B MepBbIX ABYX NaHe/sAX 0T 6alumaka Npy y3/I0BbIX COEAVHEHNAX:

a) Ha cBapke 0,95

6) Ha 6osrax 0,90




2 Cxatblii 3/EMEHT [M/IOCKOW pelLeTyaToil TpaBepcbl W3 OAWMHOYHOTO
PaBHOMOJIOYHOTO YrosIKa, NPVKPEN/IIEMOr0 O4HOW NOJSIKOW (PUCYHOK 22):

a) nosic, MPUKPEN/IsiEMblii K CTOKE OMOpbl HEMOCPEACTBEHHO [BYMSI 0,90
6osTamu 1 6os1ee, NocTaB/iEHHBIMU BAO b MOsica TpaBepchbl

6) nosic, NpUKpensieMblii K CTOKe OMnopbl OAHMM GOSTOM WM Yepes 0,75
thacoHky
B) packoc 1 pacrnopka 0,75

3 OTTAXKA M3 CTa/IbHOTO KaHaTa Win nyyka BblCOKOﬂpO‘-IHOI7I NPOBOJIOKK:

a) 4719 NPOMEXYTOYHO ONopbI B HOPMasIbHOM pexvme paboTbl 0,90

6) A719 aHKepHOIA, aHKePHO-YT/I0BOIA 1 Yr/I0BOIA Onop:

B HOpPMaJ/lbHOM pexume paboTbl 0,80

B aBapwiiHoM pexume paboTbl 0,90

MpvmeyaHe - YkasaHHble B Tab/mue Ko3ah(UUMEHTbI YC/OBWIA paboTbl He
pacnpoCTPaHAIOTCA Ha COeAVHEHVSt 3/IEMEHTOB B y3/iax.

[na onop BJ/1, OPY un KC 3HaueHvne koadhdumumeHTa HageXHOCTU N0 OTBETCTBEHHOCTU Tn
crefyet NnpuHMMaTh pasHbiM 1,0.

PacueT Ha NPOYHOCTb PacTAHYTbIX 3/IEMEHTOB 0Mnop Mo dhopmysie (5) ¢ 3aMeHOI B Heli 3HaYeHNst

B v Bl e [loNycKaeTcs.

16.5 Mpu onpegeneHn NpYBELEHHOW TMOKOCTM No Tabmmue 8 HaubosbLLyo TMOKOCTL BCEro

CTEPXHS Porax crieiyeT BbIYUCATL Mo hopMyiam:

[J191 YETbIPEXTPAHHOTO CTEPXHSA C MapasviesibHbIMU NOSICAMMU, LLAPHYPHO OMepTOro No KoHUaM,

Pz = 2015, (201)

QN1 TPEXTPaHHOrO PaBHOCTOPOHHETO CTEPXHA C MapasvieflbHbIMU MOSiCAMM, LLIAPHUPHO
OMepToro Mo KoHUaM,

P =218, (202)
[nsi cBOBOHO CTOSALLE CTOVKM NupamugabHol hopMbl (CM. pUCYHOK 15)
Ay = 2kl (203)

O603HaueHus, NpuHATbLIE B chopMmynax (201)-(203):
! - reomeTpuyeckast 4MHa CKBO3HOTO CTePXHS;

b . paccTosiHve Mexay oCsAMM NOSICOB Haubosiee y3KOli rpaHM CTepXHS C napasvieriHbiMu
nosicamu,

% - BblcOTa CBOBO/HO CTOALLE CTOMKY,

- 2_
#=12306 18"~ 27500, FBy) + 35 KOahumumeHT Ana onpefeneHns pacyeTHol A/vHbl,



roe LI paccTosiHisi MeXgy OCSiMW MOSICOB NupamMuiasibHOW Onopbl COOTBETCTBEHHO B

BepxHEM N HWKHEM OCHOBaHUAX Haubosree )BKOI7I rpaHn.

I

Im

PucyHok 22 - Cxema TpaBepChbl C TPEYro/ibHOM peLLeTKoit

16.6 Pacuer Ha YCTOMYMBOCTb MPU CKATUM C M3TMOEOM CKBO3HOTO CTEPXHS C pelueTkamui
NOCTOSIHHOTO MO [/ IMHE CEYEHVS CIeflyeT BbIMOSHATL COrlaCHO TpeGoBaHuAM pasgena 9.

[na paBHOCTOPOHHErO TPEXTPAHHOTO CKBO3HOIO CTEPXKHA C peLleTkamMm MOCTOSHHOTO Mo A/MHe
CeyeHus OTHOCUTENbHbIN SKCUeHTpucuTeT crenyet BblYUCIATL NO cbopmynaM:

npwv n3rnbe B MNIOCKOCTY, NepneHavKyIApHOI O4HO 13 rpaHeil,
m =3 A68M 1{ NB) ; (204)

npu U3ruée B NIOCKOCTU, NAapasviess HO OHOM U3 rpaHeil,

m = 36M I(N) (205)

raoe b paccTosaHne Mmexay oCAMU NOACOB B M/IOCKOCTU rpaHn;

£ _ koacpepumeHT, paBHbIii 1,2 Mpy 6OSTTOBLIX COEAMHEHMAX 1 1,0 - NPU CBAPHBIX COBAMHEHNSX.

16.7 MNpwn pacyeTe Ha YCTOMYMBOCTb NPU CXATWUM C M3rMOOM CKBO3HOTO CTEPXKHA C peLLeTkamu
corniacHo TpebosaHuaM 9.3.1 1 9.3.2 3HayYeHue aKcueHTpucuteta ¢ npu 60TOBbIX COeAMHEHNAX
3/IEMEHTOB Crie[lyeT yMHOXaTb Ha koadhdmumeHT 1,2.

16.8 Mpu NpoBepKe YCTOMUMBOCTU OTAE/bHBIX MOSICOB CTEPXHS CKBO3HOTO CEUYEHUsi OMnop C
OTTSXKKAMM MPY CXaTUM C M3rM60M NPOOJIbHYI0 CWTy B KaOOM Mosice CrieflyeT onpeaessite C

YY4ETOM  [OMOJSHUTENBHOTO  YCWAS Nt or varnbatolero  mMomeHta M, Bbluncssiemoro no
nedopMrpoBaHHoli cxeme.

[N WapHUpPHO OMepToil MO KOHUAM peLeTyaToin CTOWKM MNOCTOSIHHOTO MO  [/MHE
NPSIMOYTO/IbHOTO CeueHust (Tvn 2, Tabmua 8) onopbl ¢ OTTAXKAaMM 3HaueHne Momenta M B
cepeavHe [/WHbl CTOVKM npu usrube ee B OAHO w3 mrockocTel X ~%  wm ¥ ~Y cnepyer
onpefensite No chopmyrie

M= M, +ENIB)F + 1) ’ (206)

r,quﬁ' - m3rvbaloupii MOMEHT B CepefuHe [/MHbl CTOMKM OT MOMNEepPEeyYHON Harpysku,
onpeAenaemMblii Kak B 6askax;

8. KO3(hMLMEHT, NPUHUMAEMbIiA cornacHo 16.6;

N _npoponkHas cuna B cTolike;

Ja . nporué cToiikv B cepefyHe A/MHbl OT MOMEPEYHON Harpysky, onpegensemMblil kak B
06bIYHbIX 6asKax ¢ UCMOsIb30BaHNEM NPYBEAEHHOTO MOMEHTA MHEePLV CeYeH st Ly ;

S 20,0013 HayasbHbI/i NPOrnG CTOMKM B NSIOCKOCTU U3rnba;

5 =1~ 01N /(El,p) _



_ 4242
3peck: ¢ - grmHa cToiiku; lp =A% %y

rae 4 - nnowpsp ceveHus CToiiky;

Mo npuBefeHHas rMbKoCTb CTOMKKW, onpefensemasi no Tabmmue 8 AnA ceveHua Tvna 2 ¢

A

o *
3ameHol B popmyrie (16) P ruax Ha “'* wm "} COOTBETCTBEHHO N/IOCKOCTMN U3rmba.

Mpw u3rnGe cToiikn B ABYX M/IOCKOCTSIX yCume Yea cneflyet onpegensiTe No dpopmyre (124);

npu 3Tom HayaslbHbIA I'IpOFI/I6 I crefyet yuntbiBaTb TOJIbKO B TO nfockocTy, B KOTOpOI7I

M
COCTaB/IAOLLIAS YCUNS Nat o1 momerra Mx wm #» umeer Hanbonb Lee sHavenme.

16.9 MonepeuHyio cuy Lg LUIAPHWPHO OMEPTOi MO KOHLAM CTOiiKe ¢ peLueTkami NOCTOSIHHOTO
Mo [/MHe NPSIMOYro/IbHOrO ceveHnst (Tyn 2, Tabnmua 8) onopbl C OTTSXKKAMU NPKU CKATUN C U3TMBOM
B OAHOM 13 nnockocTed * =% wm ¥ ~F cregyer npuHMMaTh MOCTOAHHON MO [/WHE CTOWKM U
onpegensiTb no hopmyre

© = Crox Uy )

, 3148
o : (207)

roe Qm - MakCMMa/lbHasA nonepedyHas cwia OT nonepeHHoﬁ Harpysku B MJIOCKOCTU n3runoa,
onpeaendemMas kak B 6askax.

OcTasbHble 0603HayeHus B chopmyre (207) criepyeT NpyHUMAaTh TakMMy xe, Kak B hopmyrne
(206).

16.10 59 LWAPHUPHO OMEpTO MO KOHLAM peLUeTyaToli CTOWKM MOCTOSIHHOTO MO A/MHe
TPEeyYroslLHOro CKBO3HOrO ceveHus (Tvin 3, Tabnmua 8) onopbl ¢ OTTSXXKAMU MPU CKaTUM C U3rMGOM B
opaHol 3 nnockoctelt ¥ ~% wm ¥ T 3nauenve momenta M B cepeauHe ee mwHbI crieayet
onpefenaTtb no dhopmyse (206), a NpvBeAEeHHY0 rTMBKOCTb - N0 Tabrmue 8 Ana ceveHus Tvna 3.

Mpu n3rvée CTolikM B ABYX M/IOCKOCTSIX 3HAUEHME YCUnA Naa crieayet npyHUMaTh 60/bLLIM U3
[BYX 3HAUEHWIA, onpeaensdembix No hopMy/am:

Nog =116M, 10 |\ Nog = 0583, {5+ My 1b (208)

M

M . o o
Mpw yyeTe 0601x MOMEHTOB “~* 1 =~} BO BTOpOW thopMyrie (208) Hayas bHbI NPOrvbd CTONKM B

KQUKOOT M3 ABYX IVIOCKOCTE! CriedyeT MpUHIMAT pasHbim -» ~0,0017.

16.11 MNonepeyHyto cuy & B M/IOCKOCTY FpaHy B LLAPHUPHO OMEPTOI MO KOHUAM pelleTyaTtol
CTOliKe TPeyroslbHOro CKBO3HOrO CEYEHUsI OMOPbl C OTTSHKKAMM MPU CKaTuM C M3rMOGOM CcrieflyeT

onpefenatb no chopmyse (207) ¢ y4eToM NpyBeAEeHHO rMeKOCTH Ao , onpegensiemoii no Tabnmue
8 ana cevenns tuna 3.

16.12 PacueT Ha YCTOWUYMBOCTb CXaTbIX 3/IEMEHTOB KOHCTPYKLUUIA U3 OAMHOUHBLIX YrOSIKOB
(nosicos, peLLeTkn) crieflyeT BbIMOSHATL, Kak MPaBwio, C YHETOM 3KCLIEHTPWUYHOTO MPWIOXEHUS
NpoLOLHOW CUbI.

[lonyckaetcsi paccuuTbiBaTb 3TW 3/IEMEHTLI KaK LeHTpasibHo-CxaTtble no copmyne (7) npu
YCIOBUN YMHOXEHA NPOAI0/L HbIX CU Ha koadhcpuumenTbl “7 n 4 | npumaemsle He MeHee 1,0.

B npocTpaHCTBEHHbIX 6OTTOBbLIX KOHCTPYKLIMSAX MO PUCYHKY 15 (kpome pucyHka 15, B 1 KOHLEBbIX

onop) Npv LeHTPYPOBaHMM B Y3/1e 3/IEMEHTOB W3 OAMHOYHbIX PaBHOMOJIOYHBIX YrOSIKOB MO WX
puckam npu ogHOpPAAHOM pacnosioXKeHUn 60/TTOB B 3/IleMEHTAX PeLLETKM 1 npurKpensieHM packocos

B y3/1e C /1ByX CTOPOH NMOJKM nosica 3HaueHns koadpdpuumenTtos *7 1 *d cnepnyet onpeaensTs:

[0/ NOSICOB Npw S 3,5 (npu A 3,5 creayet npyHuMaTh *= 3,5) no chopmynam:

Npg F By &

npn0,55< /% 20,66 1 0,7

Oty =1+[c/B =055+ R(0,2~ 005Ny Iy, . (209)
DN 0.4< ¢ 18 <0 55y Vnd | M £ (23%15-058)
Oty = 0,95+ 010 /8 +[0,34 0,622 /b + 10,2 = 0.05R)] Npg / V. 210)

A1 pacKocoB, NPUMbIKaroLLWX K paCCHI/ITbIBaeMOVI naHesm nosica, no q)opmynaM:

Ny | Ny <

npu0,55%¢/2£0,66 1 07

og = 118-0.36c/b+ (L8 b= 0.86) Mg / . (211)



npn0,4<c/B <055y Vna ! Ny £ (233 15-0,58)

org =1-0,04c/ b+ (036~ 0416 /B) Mg | Wy 212)

[lna npocTpaHCTBEHHbIX 6OMTOBbLIX KOHCTPYKLWIA MO pucyHky 15, 1, A4 B chopmynax (210) u (212)
creayeT npuHMaTk 0,45 % ¢ /2 <0 55,

B dhopmynax (211) n (212) oTHOLLEHVE PaCcCTOSAHUA NO MOJKe Yrosika packoca oT obyuka Ao
PVCKW, Ha KOTOPOIi YCTaHOBJIEHbI GO/TTHI, K LLMPMHE MOJIKM YroJika packoca npuHaTo ot 0,54 o 0,6;

npu OTHOLEHWM, paBHOM 0,5, KoacpchuuwmeHT 4 | BbluncrieHHbI No chopmynam (211) u (212),
LOJDKEH BbITb yBENMUEH Ha 5%.

B NpoCTpaHCTBEHHbIX CBAPHbIX KOHCTPYKLMSX M3 OAMHOYHbIX PaBHOMOJIOYHbIX YTOKOB MO
puCyHKy 15, 6, I (KpOME KOHLIEBbIX OMOP) C NPUKPEN/IEHNEM PACKOCOB B y3/1e TO/IbKO C BHYTPEHHE

4
CTOPOHbI MNOJSIKKM nosfca npu deIN -

npUHUMaTh:

0,7 3HaueHus koadpchuumentoB “m  un %4 cregyer

NPV LEHTPMPOBAHUN B Y3/1aX 3/IEMEHTOB M0 LiEHTpaM TAXeCTH ceyeHuii = ~ ®4 =1 0;

NPV LIeHTPUPOBAHIM B y3nax 0ceil PackoCOB Ha 0ByLLoK nosica ®m ~ @4 = 1,0+0,12 Vmd M

Mpw pacyeTe KOHCTPYKLMIA HA COBMECTHOE felicTBME BEPTVKaSTbHBIX 1 MONEPEeUHbIX Harpy3oK v
KPYTALETo MOMEHTA, BbI3BAHHOTO O6PLIBOM MPOBOAOB WM TPOCOB, [OMYCKAETCs MPUHMMATHL

Om T T 0.
0603HaueHVs1, NpuHATLIE B dhopmynax (209)-(212):

€ - pacCTosiH/e No MoJIKe Yrosika nosica OT 06yllKa A0 PUCKM, HA KOTOPOU PacrosioXeH LEeHTP
y3na;

& _ umMpuHa nosku yroska nosca;

Nm - NpoAo/ibHaA Cuia B NaHem nosca,

N cymMMa NMPOoeKLUiA Ha OCb Mosica YCWMii B packocax, MPUMbIKatoLLYIX K OAHO Moske nosica,

nepegasaemMasi Ha Hero B y3sie 1 onpegendemas npu TomM e covyeTaHun Harpy3ok, Kak ans Nm;

npy pacuete nosica Crieflyet NpuHAMaTh GOJblUee W3 3HAYEeHWiA N NoJIy4eHHbIX 419 Y3/10B MO
KOHLaM MaHes, a Npu pacyeTe packocos - A/15 Y3ia, K KOTOPOMY NPUMbIKAET Packoc.

i o s
16.13 PacueTHble JywHbl ¢ 1 paguyChl VHEpPLMM CeueHwii i mpu onpegeneHn rmbKocTu
3/1IEMEHTOB M/IOCKMX TpaBepc C MosicamMy U PeLLeTKol U3 OAMHOYHLIX YrOSKOB (CM. PUCYHOK 22)
cnegyeT NpYHMMaTb PaBHbIMU:

,cl,n;lno;lcafef=£?”,i=irr-1'n j%f:jml,i:ix'

[/ packoca ) =£d,‘i=imin;
lop =1y =iy,
ans pacriopkn ‘¢ ¢ P T Tin |

roe’™ - pagyc VHEpUMM CeuYeHMs OTHOCUTENbHO OCHW, MapasvierlbHOW MNoCKOCTM peLleTKu
TpaBepchl.

16.14 M'6KOCTb MEPBOrO CHM3Y packoca U3 OAVMHOYHOrO Yrosika peLueTyaToin CBO60AHO CTOSLLE
onopsl BJ1 He fospkHa npeBbiwaTth 160.

16.15 OTKNMOHEHVss Bepxa Onop W Nporubbl TpaBepc He A0/DkHbl NPEBbLIWATH 3HAYEHWIA,
npuBeAeHHbIX B Tabnmue 46.

Tabnmua 46
N KoHCTpyKuus 1 OTHocuTenbHoe || OTHOCUTENbHBIN NPOrG TPaBEPChI U 6askm (K
n.n. Hanpas/fieHme OTK/IOHEHME NposneTy Win A/MHe KOHCO/M)
OTK/IOHEHMs Bepxa onopbl (K
BbICOTE OMopbl)
BePTVKasIbHbII rOPU3OHTa/TbHbIV
B NposieTe || Ha KoHCo/M || B NponieT Ha
e KOHCO/M
1 KoHueBasa wn yrrosas 1 1 1 He orpaHnuvBaetcs
ornopa BJ1 aHkepHoro 120 120 70




TUNa BbICOTON A0 60 M
B/l0/1b NPOBO/OB
2 |[Onopa BJ1 aHkepHoro 1 1 1 To xe
TVna BbICOTOW 0 60 M 100 120 70
B/l0/1b NPOBOLOB
3 |[MpomexyTouHan onopa He 1 1 "
B/ (kpowme || orpaHMumBaeTCs 150 50
nepexoaHo) BAO/b
npoBOLOB
4 ||MepexogHbie  onopbl 1 1 1 "
BN BCeX TMNoB 140 200 70
BbICOTO CBbie 60 M
BJ0/1b NPOBOJOB
5 |[Onopa OPY BAOO/b 1 1 1 1 1
npoBOOB 100 120 70 200 70
6 ||[To xe, nonepek 1 He He orpaHu- || He orpaHnumsaetcs
npoBOJOB 70 orpaHu- || u/Baetca
ynsaetcs
7 ||Ctoiika onopbl nog 1 - - - -
ob6opynoBaHue 100
8 Barka noa - 1 1 - -
ob6opynoBaHue 300 250
MpumeyaHus
1 OtknoHeHve onop OPY u TpaBepc onop B/l B aBapuitHOM U MOHTaXKHOM pexumax He
HOpMUpYeTCS.
2 OTK/IOHeHVst U MPOruGbI MO MO3MLMAM 7 1 8 JO/DKHbI ObITb YMEHbLUEHbI, €C/IN TEXHUYECKUMMU
YCMIOBUAIMW Ha 3KCTIlyaTaLmio 060pyaoBaH1sa yCTaHOBIEHbI 60/ee xecTkve TpeboBaH/s.

16.16 B cTaslbHbIX MPOCTPAHCTBEHHBIX KOHCTPYKLUAX ornop BJT u OPY #3 0AMHOYHBIX YrO/IKOB
cnepyeT npefycMatpuBaTb B MOMEPEYHbIX  CeveHusx  Auadparmbl,  KOTOPble  AOSDKHbI
pacnonaratbCsl B CTOlMKax CBOGOAHO CTOSILLKX OMOP HE pexe, yem yepes 25 M, 1 B CTolkax onop
Ha OTTSHKKaX He pexe, Yem uyepe3 15 m. [uachparmbl JO/DKHbI TAKXKe yCTaHaB/MBaTbCA B MecTax
NPWIOXEHNA COCPEeAOTOUEHHDBIX HArpy30K 1 NepesioMoB MOSICOB.

16.17 lMpwn pacyeTe Ha CMATUE COEAMHSEMbIX 3/IEMEHTOB peLLeTkn B OAHOOOTTOBbIX

COE/IMHEHISX C PACCTOSIHVEM OT Kpasi 3/ieMeHTa 10 LieHTpa OTBEPCTUA BAO/b WA MeHee 1,54
cnepyeT yuuTbiBaTh nNpuMedaHve 2 Tabmubl 40.

B 04HOGO/TTOBbIX COEAVHEHMAX 3/IEMEHTOB, MOCTOSIHHO paboTalWyX Ha pacTsxeHue (Tar
TpaBepc, 3/IEMEHTOB, MPUMbIKAIOLYX K Y3/aM KpEryieHUs MPOBOAOB U TPOCOB, M B MecTax
KpennieHnsi 06opyAoBaHusi), pacCcTosiHie OT Kpasi 3/IEMEHTA A0 LieHTpa OTBEPCTUS BAOJb YCWAS

CreflyeT NpUHMMAaTh He MeHee 24

16.18 Packocsbl, NprKpenssieMble K nosicy 6o/ramv B O4HOM Y3/, [O/DKHbI ObiTb PACMOIOKEHbI,
Kak npaBwio, C iBYX CTOPOH MOJIKM MOSICHOTO YroJika.

16.19 B 60/TTOBbIX CTbIKaX NOSICHbIX PABHOMO/IOUHbBIX YTO/IKOB YMC/IO 6OJTTOB B CThiKE Criedyer
Ha3HayaTb YETHbIM 1 pacnpeaendT 60/Tbl NOPOBHY MEXaY NosKaMy Yrosika.

Yuco 60/TTOB NPU OJHOPSIAHOM U LLAXMATHOM MX PaCMOSIOKEHVM, & TakkKe YMC/IO MoNepPeYHbIX
psagoB 60/TTOB MPU ABYXPSAHOM WX PacnosiokeHnn credyeT HasHavaTb, kak mpaBwio, He 6ornee
NSATV HA OJHO NOJIKE YrosiKa C KXol CTOPOHbI OT CThiKa.

Yka3zaHHoe uMc/io 60/TTOB M NONepeyHbIX PALOB AOMYCKAETCA YBEMMUUTL [0 CEMU NPU YCIOBUN
yMeHbLLEHUS 3HaueHs koadpdpuumenta T? | onpegensemoro no Taénmue 40, yMHOXeHeM Ha 0,85.

16.20 PacueT Ha YCTOMUYMBOCTL CTEHOK OMOP U3 MHOTOTPaHHbIX TPY6 Npu unce rpaHeli oT 8 ao
12 criepyet BbINOMHATL NO hopmyrie



C’l’f(c’cr’)’c)ﬁlY (213)

roe 71 - Havborbliee CXMMAlOLEE HAMPSXKEHME B CeYeHM OMopbl NPy ee pacyete Mo
[LeopMrpoBaHHoii cxeme;

Ter - KpUTMUECKOE HANPSXEHIE, BblUMCTieMoe Mo iopMyrie

Top =[.3— 52 —3,81’?\%‘,]1#;?}, LR, 214)

B chopmyrne (214) o603Ha4eHo:

B=058+181/ %2,

Py =(BIO R IE
w = (B[R - YCrOBHAs TMBKOCTH CTEHKM FPaHU LIMPUHOM & 1 TonuyHoli ¢;

w =1+0033%,(1-04/0;)

rae P cnepyeT npMHMMAaTh He 6osee 2,4,

72 - HaMEHbLLEE HAMPSHKEHNE B CEYEHUN, MPVHAMAEMOE NPY PACTSHKEHUN CO 3HAKOM "MIHYC".

MHororpaHHble Tpybbl JOJ/DKHBI OTBEYaTh TpeboBaHmam 11.2.1 n 11.2.2 ana Kpyr/bix Tpy6 C
pafnycoM OMUCaHHOW OKPYXXHOCTU.

17 [onosHuTenbHble TpeGoBaHUA MO NPOEKTUPOBAHMIO KOHCTPYKLMIA @HTEHHbIX COOPYXEHUI
CBS131 BbICOTOl A0 500 M

17.1 [na cTa/bHblX KOHCTPYKUMIA aHTEHHbIX coopyxeHuii (AC), kak npaBwnio, creayet
npymeHaTb ctam no FOCT 27772 (kpome ctaneii C390K, C590, C590K), ctasb Mapok 20 u
09r2C no NOCT 8731 corsiacHo npwioxeHuo B. MNpu aTom credyeT npyHMaTh pacnpejerneHve
KOHCTPYKLIMIA N0 rpynnam:

rpynna 1 - OTTSKKM U3 CTaslbHbIX KAHATOB U LiENE pas/mMyHoii KOHpUrypauum, Hecyuyie BaHTbI
@HTEHHbIX NOSIOTEH W aHTEHHble NMPOBOJAA; 3MIEMEHTbl (MexXaHnveckve AeTasm) OTTSXEeK MauT u
AHTEHHbIX NOMIOTEH, AETAa/M KPEeMnieHUss OTTsHKEeK K (hyHAaMEeHTaM W K CTBOJIaM CTaslbHbIX OMnop;
hnaHupl U hrlaHUEBbIE COEAVHEHWS 3/IEMEHTOB CTBOJSIOB MauT U GalleH, BKIOYas OMopHble
hnaHupl 1 6alumakm;

rpynna 2 - CrjioHOCTEHYAThIE U peLeTyaThle CTBOJbI MauT 1 GalleH, pelleTtka, anadparmbl
CTBO/IOB HalLeHHbIX OMop;

rpynna 3 - fIeCTHULBI, NEpexofHble MIoWAAKM; META/VIOKOHCTPYKLUMN KPEMN/IEHUS aHTEHHOTo
obopynoBaHys.

MaTepuasbl Ani COEAVHEHWIA crieflyeT MpUHUMATb COr/IACHO pasgeny 5, HopMaTuBHble W
pacyeTHble CONMPOTVBIEHNSI MATEPHASIOB U COeAVHEHWI - COFMIACHO pasaerty 6 v NPUIoXeHUsIM B 1
r.

15.2 [Ina OTTAXEK U 3/IEMEHTOB aHTEeHHbIX MOSI0TEH CreayeT NPUMEHATb CTaslbHble KaHaTbl
Kpyr/ble OuMHKOBaHHble Mo rpynne CC, rpy3oBble HepackpyuvBaloLMecs OAVHAPHOW CBUBKM
(cnupanbHble) W HepackpyuvBaluyecs [OBOVHOM KPecTOBOM CBUBKM C  METa/VIMHYECKUM
CepAeqHUKOM  (KpyrsionpsifHble), Npyv 3TOM ChvpasibHble KaHaTbl CrieflyeT NpUMeHsiTb Npuv
pacueTHbiX ycwmsax go 325 kH. B kaHatax criefyeT MPUMEHATb CTaslbHYl0 KPYI/y0 KaHaTHyO
NPOBOJIOKY HaubO/bLUWMX AMaMETPOB Mapku 1. [ns cpefHe- WM CWIbHOArpeccuBHbIX cpen
[OomnyckaeTcs MPUMEHsITb KaHaTbl, OLMHKOBaHHbIe No rpynne XXC, ¢ Tpe6oBaHUsIMU A/ KaHaToB
rpynnbl CC. lonyckaeTca NpUMeHEHVe packpyYvBaloLLYIXCH KaHaTOB MW YC/I0BUM, YTO 06BA3KN U3
MSITKO/ OLIMHKOBaHHOI MPOBOJIOKM, PACMOMIOXKEHHbIE MO KOHLAM KaHaToB, GyayT yBe/MueHbl Mo
LJvHe Ha 25%.

LA oTTAXEK CO BCTPOEHHbIMYM 3015 TOPaMy OPELLKOBOrO Tuna criefyeT NPYMeHsTb CTaslbHble
KaHaTbl C HeMeTa/VMYECKUMWU CepAeqHuKaMK, eciv 3TO  [JO0MycKaeTcs pagnoTexHUYeCcKMMU
TpeboBaHuAMMN.

[ANa OTTAXEK C YyCWISMY, MPEBbILLAIOLYIMA HECYLLYIO CMOCOBHOCTL KaHaToB U3 prrn0|7|
NPOBOJIOKKX, O0MNYCKAeTCA NPUMEHEHMEe CTaslbHbIX KaHaTOB 3aKpbITOro Tuna u3 36T06pa3HbIX ]
K/MHOBWAHbBIX OLUMHKOBaHHbIX NPOBOJIOK.

17.3 KOHUbI CTa/lbHbIX KaHATOB B CTakaHax Wi MmydTax crieflyeT 3aKkpensaTb 3a/MBKONA
LMHKOBbIM cnyiasom LLAM9-1,5/1 no TOCT 21437.

17.4 [na aneMeHTOB aHTeHHbIX NOI0TEH CriedyeT NPUMeHATb NPoBOAA CorfiacHo Tabmmue .11
npwioxenusi . MpyMeHeHne MeHbIX MPOBOJIOK AOMYCKAETCA TObKO B C/lydasiX TeXHOOrM4ecKol
HEeo6XoAMMOCTH.

17.5 3HaueHVe pacyeTHOro COMNpoTVBMEHUA (YCWMS) PacTSHXKEHWMIO NMPOBOLOB U MPOBOJIOK
creflyeT NPpUHMMaTh pPaBHbIM 3HAUYEHUIO Pa3pbIBHOIO YCWIMS, YCTAHOB/IEHHOMY rOCyAapCTBEHHbIMN

cTaHaapTamMu, AeneHHOMY Ha KO3(DULIMEHT HAAEXHOCTV Mo MaTepuasy = :

A9 a/OMUHVEBbIX U MeaHbIX NPOBOAOB ' ~ 2,5;



2
47149 CTasiea/loOMHMEBbLIX NPOBOAOB MPY HOMUHaSIbHbIX CEYEHUAX, MM

16125

_Ym =2,8;
35-95 Tm o
120 n 6oree Ym0

ANA BUMETaNIMIECKIX CTaneMeAHbIX IPOBOsoK '™ ~ 2,0,

17.6 Mpwu pacyeTax KOHCTPYKUmiA AC criefyeT NpuHMaTb KO3hMLMEHTbI YCMIOBUIA paboTsl,
ycTaHoB/ieHHble B 4.3; B pa3aene 14 n B Tabnuue 47.

Ta6rmua 47
DreMeHTbI KOHCTPYKLWIA KoadhchmumeHT ycrosuit
pa6oTbl '¢
MpeasapuTenibHO HaNPsHXEHHbIE 3/IeMEHTbI PeLLETKN 0,90
PriaHLpbl:
KOJIbLLEBOro TVNa 1,10
OCTa/IbHbIX TUMOB 0,90

CTaslbHble KaHaTbl OTTSXEK MauyT WK 3/IEMEHTbI aHTEHHbIX MOJIOTEH
npu nx kosm4ecTee:

3-5 OTTAXeEK B Aipyce WM 3/IEMEHTOB aHTEHHbIX MOJSI0TEeH 0,80
6-8 oTTAXEK B AApyce 0,90
9 1 60riee OTTAXEK B Apyce 0,95
3ajerka KOHUOB Ha Koylle 3aXvMMaMu WM TOYeYHoe onpeccoBaHue 0,75
BO BTY/Ke

OnrieTka KaHaTa Ha Koylle Wi 13osiaTope 0,55
ONeMeHTbl  KpenyieHUs OTTAXEK, aHTEHHbIX MOJI0TEH, NPOBOAOB, 0,90

NOAKOCOB K OMOPHBIM KOHCTPYKLMSIM U aHKEPHBIM (DyHAAMEHTaM

AHKEPHblE TS 6e3 pe3b60BbIX COeAVHEHUI Mpu paboTe UX Ha 0,65
pacTsxeHue ¢ usrnbom

MpoyLmHbl Npy paboTe Ha pacTsxeHne 0,65




Jetanm erl'll'leHVIVI n COG,U,I/IHeHVIVI CTa/IbHbIX KAHATOB:

MexaHu1ieckme, KpoMe 0ceil LLapH1poB 0,80

OCW LLAPHMPOB MPY CMATAN 0,90

17.7 OTHOCUTENbHbIE OTK/IOHEHUS OMop (K BbICOTE) He OJDKHbI NPEBLILATL 3HAYEHUI (Kpome
OTK/IOHEHUA OMOP, AJ/11 KOTOPbIX YCTAHOB/IEHbl WHbIE 3HAYEHWS TEXHUYECKVMM 3afaHieM Ha
MPOEKTUPOBaHMe):

npv BETPOBO WM FOSI0/1IE4HON Harpy3ke 1/100;
NPy 0AHOCTOPOHHE NoABECKE aHTEHHbI K OMOpe Npu OTCYTCTBUN BETPa 1/300.

17.8 MOHTaxHble COefyHEHUsI 3MIEMEHTOB KOHCTPYKUMIA, Nepejatolye pacuyeTHble yCunms,
CcrieqyeT NpoeKTpoBaTh, kak NPaBWIo, Ha 60JTax kracca TOYHOCTY B 1 BbICOKOMPOUHbIX GoTax.
Mpy  3HAKOMEpPEMEHHbIX YCWMSIX, Kak MpaBwno, CriefyeT NPUHUMATb COEAMHEHWs  Ha
BbICOKOMPOYHbIX 6O/TTaX UM Ha MOHTaXKHOM CBapKe.

Bo dpl'IaHLl,eBbIX coeanHeHusIX crieyeT, Kak npaBuio, NPUMEHATbL BbICOKOMNPOYHbIe 60/1ThI.

MpuMeHeHe MOHTaXXHOW CBapkn Wi 60/TTOB K/lacca TOYHOCTU A JO/DKHO BbITb COr/IACOBAHO C
MOHTUPYIOLLEH OpraH/3auyel.

17.9 Packocbl C rMokocTbio 60ee 250 Npu NepekpecTHoli pelleTke B MecTax nepeceyeHuii
[0JDKHbI BbITb CKPENNEHbI MexXay CO60IA.

Mpornbbl pacrnopok Auacpparm 1 3/ieMEHTOB TEXHO/IOTMHECKMX MIOWAAOK B BEPTUKaUTbHOW 1
rOpY30HTasIbHOV MIOCKOCTSIX HE A0JDKHbI NpeBbIwaTh 1/250 nporeta.

17.10 B KOHCTPYKUMSAX pelleTyaTtbix Onop Avadparmbl AO/DKHbI YCTaHaB/MBATbCS Ha
paccTosaHum Mexay HUMKW He 6oriee Tpex pasmMepoB CPefHero NonepeyHoro CevYeHWs Cekuum
0ropbl, & TaKkKe B MecTax NPWIOKeH!A COCPe0TOHEHHbIX Harpy3oK 1 NepesioMoB NosiCoB.

17.11 Bonmbl hlaHUEBbLIX COEAUHEHWI A TPYO CriedyeT pasMewaTb Ha OAHOI OKPYXHOCTU
MUHUMasIbHO BO3MOXHOTO AVaMeTpa, Kak NpaBuio, Ha paBHbIX PACCTOSTHUAX MeXay 60/TamMu.

17.12 3nemeHTbl peLeTkn hepm, CXoAsLyecs B OAHOM Y3rie, CriedyeT LeHTPMPOBaTh Ha OCb
nosica B TOUke rnepeceyveHns 1x oceil. B MecTax NpUMbIKaHUA PackocoB K dhriaHuaM AonyckaeTcs
VX pacLeHTpOoBKa, HO, Kak mpaBwio, He 6oriee Yem Ha TpPeTb pa3Mepa MOMEepPeyHoOro CeyveHys
nosica. Mpw pacueHTpoBKe Ha 60/bLLMIA pasMep 3/IEMEHTbI O/DKHbI GblTb paccuuTaHbl C y4eToM
Y3/10BbIX MOMEHTOB.

B npopesHbIX (hacoHKax A/ KPEMMEHUs PACKOCOB U3 KPYT/IOl CTas/ KOHEL, Npopesn criefyet
3acBep/mBaTh OTBEPCTVEM AMaMeTPOM B 1,2 pasa 60sblie AvameTpa packoca.

17.13 OTTAXKM B MayTax c pelléTyaTbiM CTBOJIOM CllelyeT LleHTpPUpoBaTh B TOUKY NepeceyeHrst
oceil NOSICOB M pacnopok. 3a YC/I0BHYI0 OCb OTTSXXEK CieAyeT NPYHUMATL XOpay.

JIUCTOBbIE MPOYLWMHBI A/1 KPEMIEHUS! OTTSXKEK AO0/DKHbI MOAKPENATLCA Pebpamm XeCcTKOCTH,
npeAoXpaHAoLMM UX OT n3ruba.

KOHCTPYKLWM Y3/10B KPEMNIeHUA OTTSXEK, KOTOPbIe HE BMMCLIBAKTCA B TPAHCMOPTHbIE rabaputbl
CeKUWiA CTBOMIA MauT, CrieflyeT NPOEKTUPOBAaTb Ha OTAE/bHbIX BCTABKAaX B CTBOJIE B BUAE XECTKUX
rabapuTHbIX guadparm.

17.14 HaTtsixHble ycTpoiicTBa (MyddThl), CAykalye A1 PerymMpoBKY A/MHbl U 3aKpersieHus
OTTSKEK MauT, [O/DKHbI KPENUTLCS K aHKePHbIM YCTpoicTBam rvbKoi KaHaTHOM BCTaBKOW. [mHa
KaHaTHO BCTaBKW MeX/y TopLiamm BTY/I0K A0J/DkHA ObiTb He MeHee 20 AMameTpoB KaHaTa.

17.15 Aina anemeHToB AC crieflyeT NPpUMEeHATb TUMOBblE MEXaHWYeckue AeTasm, npowesime
VCMbITaHVA Ha MPOYHOCTbL W YCTasIOCTb.

Pe3bby Ha pacTaHyTbIX 3/lEMeHTax crefyet npuHmatb cornacHo MOCT 8724, TOCT 9150,
FOCT 24705 (“cnosHeHvie BnagyHbl pe3bobl C 3aKpyrieHem).

17.16 B oTTAXKax mMayT, Ha NPOBOAAX W KaHaTax ropu30OHTa/IbHbIX aHTEHHbIX MOJI0OTEeH A5
raweHus Bubpauum crnegyeT npegycmatpvBaTb  Moc/iefoBaTeNbHyld  YCTAHOBKY —MapHbIX
HM3KOYACTOTHbIX (1-2,5 ') M BbICOKOYACTOTHbIX (4-40 L) BUGpOracutenein peccopHoro Tuna.
Hu3ko4yacTOTHblEe racuTenm crnefyet BblOMpaTb B 3aBMCMMOCTM OT 4aCTOTbl OCHOBHOTO TOHa
OTTSKKM, NPOBOAA WM kaHaTa. PaccTosiHue & OT KOHLEBOM 3a[e/ku kaHata 40 MecTa noaBecku
racureneii cnegyet onpefensTb no dopmyne
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roe d . AviameTp kaHarta, NpoBoja, Mm;
# - macca 1 M kaHaTa, npoBOAA, Kr;
F - npeapapuTenbHoe HaTsXeHVe B kaHaTe, nposoge, H.

BbICOKOUACTOTHbIE racuTes CrieayeT yCTaHaB/MBATb BblLLE HU3KOYACTOTHBIX HA PACCTOSIHIAN & .
Mpv NposieTax NPOBOAOB 1 KAHATOB AHTEHHbIX MOMIOTEH, NpeBbiLatouyx 300 M, racutenm credyet
ycTaHaB/MBaTh HE3aBMCUMO OT pacyeTa.

[ns rawenns konebaHuii Tuna “rasionMpoBaHue” crefyeT U3MeHsTb CBOOGOAHY0 A/IMHY KaHaTa
(npoBoaa) noBoakamu.

17.17 AHTEHHblE COOPYXeHVs PaAnoCcBA3N HEOOXOAVIMO OKpaLMBaTh COrIAaCHO TPeBoBaHUSAM
M0 MapKUPOBKE 1 CBETOOTPaXAEHUIO BbICOTHBIX MPENATCTBU B COOTBETCTBIM C HacTasieHeM no
a3poAnHaMUYECKON Cryxx6e B rpaxaaHCKOV aBuaLymn.

17.18 MexaHu4yeckue feTasm OTTSHKEK, apMaTypbl U30/I9TOPOB, a Takke MeTusbl, Kak npasusio,
[0J/DKHbI 6bITh OLMHKOBAHHBIMU.

18 [onosHuTeNbHble TpeboBaHWA No NPOEKTUPOBAHMIO KOHCTPYKLMIA 30aHWIA 1 COOPYXKEHWIA NMpn
PEKOHCTPYKLMM

18.1 O6WYEe NOSIOXEHUA

18.1.1 OueHKy 0CTaTO4HOr0 pecypca KOHCTPYKLMIA 34aHWIA 1 COOPYXKEHWIA crieflyeT Npou3BOAUTb
Ha ~ OCHOBaHWM  aHa/mM3a  UMENLEKiCA  TeXHUYECKON  JOKyMeHTauu,  BU3yaslbHOro,
MHCTPYMEHTa/IbHOTO  OCBUAETE/bCTBOBAHMIA, MPOBEPOYHLIX PACYETOB HECYWEl CnocoBHOCTM W
[ehopMaTUBHOCTY  KOHCTPYKTMBHBIX — 3/IEMEHTOB, VMelowyx AeddekTbl WM MOJYHMBLLAX
noBpexaeHve B MpoLiecce aKcryaTaumn. B ntore ocBuaeTenl-CTBOBaHNA TEXHNYECKOE COCTOSIHIE
3/IEMEHTOB 37JaHNiI1 N COOPY)XEHMIA fO/DKHO ObITb ONpPeAerneHo Kak:

ncnpasBHOE - NPV OTCYTCTBMM Ae(DEKTOB U BbINOSHEHWM BCEX TPEe6OBaHUA [ENCTBYIOLLYX HOPM 1
rocyaapCTBeHHbIX CTaHAapToB;

pa6oTocnocoGHoe - npy Ha/muum AedeKToB U NOBPEeXAEeHW JIoKaSbHOTO Xapakrepa
(xaTeropum B), koTopble MpuU NocredylolWweM pasBUTUM HE MOTYT OKasaTb B/MSHWE Ha Apyrve
3/IEMEHTbI N KOHCTPYKLUWW, HO NOB/INATL Ha YC/I0OBUA 6e3onacHoli aKcnyaTtauum, T.e. npyu YaCTUYHOM
OTCTYN/IeHWM OT TpeboBaHWii HOPM 6e3 HapylweHust TpeGoBaHUiA No Mpefe/bHbIM COCTOSHUAM
nepsoii rpynnbl (FTOCT 27751) 1 Npy Takmnx HapyLeHWAX TpeboBaHmii No nNpeaesbHbIM COCTOSHUSM
BTOPOIA rpynnbl, KOTOPbIE B KOHKPETHBLIX YC/IOBUAX HE OTPaHNUMBAIOT HOPMa/IbHYIO 3KC/yaTaluio
3aaHVs (COOpYXeHVs);

OrpaHMyYeHHO PaGoToCNoCcoB6HOoe - NPV Ha/mMuun AedeKToB 1 noBpexaeHwii (kateropum B),
He MpeACTaB/IAIOLLYIX ONACHOCTY Pa3pyLLUEHNsT KOHCTPYKLWA, HO MOTYLLWX B JaslbHEeM Bbi3BaTbh
NOBPEXAEHVSI APYTMX 3/IEMEHTOB U1 Y3/10B KOHCTPYKLWIA, W NPy pasBUTUM NOBPEXAEHUS NEPETU B
KaTeropuio onacHblx, T.e. B C/ly4asnx, korga st obecneyeHys aKCrnyataLlym 30aHns (COOpYXeHust)
HEo6X0MM KOHTPO/Ib 38 COCTOSIHUEM KOHCTPYKLIUIA, 38 NPOLO/DKUTENbHOCTBIO WX SKC/lyaTaLmn uim
3a napaMeTpamy TEXHOIOTMYECKMX MPOLECCOB (HanpvMep, OrpaHvMyeHve rpy3onoLbeMHOCTM
MOCTOBbIX KpaHOB);

aBapuiiHoe - Npy Ha/MuMM AedIEKTOB 1 NOBPEXAEHWIA (kaTeropum A) 0CO60 OTBETCTBEHHbIX
3/EMEHTOB W COEAVHEHWIA, NPeACTaBfAIOLYX ONACHOCTb PaspyLLeHWs KOHCTPYKUWIA, T.e. npu
HapyLLeHMM WM HEeBO3MOXHOCTW NPefoTBpaTUTL BO3MOXHOE HapylleHue TpeGoBaHWii no
npeAesbHLIM COCTOSIHASIM NepPBOI FPyNMb.

18.1.2 Mpu ycueHu Wi UBMEHeHU YCrIoBUiA paboThbl COXPaHSIEMbIX KOHCTPYKUWIA crieqyet
obecreumBaTh Kak MUHUMYM UX pab0oTOCMOCOB6HOE COCTOSIHME.

KOHCTPYKUMM, HaxXoasUMECS B OrpaHUYeHHO paboToCNoCOGHOM COCTOSIHWM, MpU 06ecrneyeHn
HEOGXOAMMOr0 KOHTPOSIS! AOMYCKAETCA HE YCWIMBATL HAa Nepuof, OT NMPOBEeAeHNs 06CeloBaHus [0
PEKOHCTPYKLWN.

18.1.3 [/19 KOHCTPYKLWIA, 3anpOEeKTVPOBaHHbIX MO paHee [AelicTBOBaBLWMM HOpMam U
TEXHWYECKVM YC/IOBWSM, [ONYCKAETCS He MPOBOAWTb MPOBEPOUHbIN pacyeT B cryyasix, ecm 3a
nepvog aKcr/lyatauuy He MeHee 15 fieT B HUX He BO3HUK/M JedekTbl W MOBPEXAEHUs, He
VBMEHWTCb YCOBWS AasbHEMLIEN SKCTyaTaLmm, Harpyskv v BO3AeWCTBUS, a Npu UX U3MEHeHUN He
YBEMMUWICH YCWIMSI B OCHOBHbIX 3/IEMEHTAX.

18.1.4 TMpwn ycunieH KOHCTPYKUWIA crieflyeT npefycMaTpuBaTb KOHCTPYKTVBHbIE pelleHus n
MeToAbl NPOM3BOACTBA paboT, obecneurBaloLLye NaBHOE BK/IOUYEHNE 3/IEMEHTOB U KOHCTPYKLIUIA
YCWIEH/si B COBMECTHYIO pPaboTy C COXpaHAeMbIMU KOHCTPYKUMAMU. B Heo6xoaumblix Crydasx
criepyeT WCrMosb30BaTb  WCKYCCTBEHHOE pery/mMpoBaHve YCWWiA UM BPEMEHHYI0  pasrpysky
KOHCTPYKLIWIA.

18.2 PacueTHble XapakTepPUCTUKN CTasM 1 COe AV HEeHIA

18.2.1 OueHKy KayecTBa MaTepviasia KOHCTPYKLViA CriesyeT Npov3BOAWTb MO AaHHBIM 3aBOJCKUX
cepTMhuKaToOB WM NO pesy/bTataM UChbiTaHWiA 06pasuoB. VcnbiTaHust crieflyeT BbINOSHATE Npy
OTCYTCTBUM MCMOSHUTE/BHOW AOKYMEHTaUMU WM CepTUMKATOB, HEAOCTATOUYHOCTU MMEIOLLYXCS B
HUX CBELEHWIA WM 0BHAPYXEHWN NMOBPEXAEHUIA, KOTOPLIE MO/ BbITh Bbi3BaHbl HU3KVM Ka4eCTBOM
MeTa/Ia.

18.2.2 MNpwv uccnefoBaHm 1 UCMbITaHM MeTasvia crielyeT onpeaesnsite CrefyloLpe nokasarenm:



XUMUYECKWIA COCTaB - MAacCOBYIO [O/IO 3/EMEHTOB, HOPMUPYEMbIX TOCYAAPCTBEHHBIMU
CTaHAapTaMy WMl TEXHUYECKUMU YCTIOBUSIMU HA CTasTb;

npefen Teky4ecT, BpEMEHHOE COMPOTUB/IEHWE U OTHOCUTE/bHOE YA/MHEHME NPW UCTIbITAHNUSX
Ha pacTsbkeHne no NOCT 1497 (crefyeT NPOBOAUTHL WCMbITaHWS C MOCTPOEHWEM Auarpammbl
paboTbl cTanm);

yaapHyto BA3KocTb no FTOCT 9454 ans Temnepatyp, COOTBETCTBYIOLLMX rpynne KOHCTPYKLMIA 1
pacueTHolt Temnepartype no Taénmue B.3 npunoxexus B;

yAapHYt0 BA3KOCTb nocrie AedopMaunoHHoro ctapenus no FOCT 7268 an1a rpynn KOHCTPYKLMIA
1 pacyeTHbIX Temnepartyp o Tabsmue B.3 npuioxeHus B;

B OTZAE/bHbIX Clydasix Makpo- N MUKPOCTPYKTYPY CTasm (B YaCTHOCTH, A1 KOHCTPYKLMIA 1-1 v 2-it
TPYNN  MPWIOXEHUs1 B, BbIMOSHEHHBIX U3 KUNSWEW CTa/M TOMWHOW CBbile 12 MM
IKCMYaTUPYIOLLYIXCS NPY OTPHLATE b HBIX TEMNEPATYPax).

MecTa oT60pa NPo6 A1 onpeAerneHns nepeuncrieHHbIX nokasartesnei, KomyecTso nNpo6 u
HeoGX0AMMOCTb  YCWIEHMs MeCT BbIPE3KM YcTaHaB/MBaeT oOpraHu3auusi, Npov3BOAsLLAS
o6crefoBaHme KOHCTPYKLIMIA.

18.2.3 ViccreioBaHus U UCTIbITaHUSt METa/VIA KOHCTPYKLWIA, U3rOTOB/IEHHbIX A0 1932 r., criegyeT
NpoBOAUTL B CrELMa/M3MpoBaHHbIX Hay4YHO-UCCIe0BaTENbCKYX UHCTUTYTAX, Fe KpOMe CBOWCTB
MeTa/lla ycTaHaB/MBaeTCsi Cnoco6 npouM3BOACTBA CTa/M: MyA/MHIOBasi, KOHBepTepHas C
npoAyBKO BO3AyXOM (6eccemepoBckas WM TOMacoBCKas), MapTEHOBCKAs WK 31eKTPOCTaTb.

18.2.4 PacuyeTHble COMPOTUBMIEHUA MNpoKaTa, THyTbIX NPOchWiein n TpyG COXpaHAeMblX

o B
KOHCTPYKUWIA C/ieflyeT Ha3Ha4aTb COr/iacHO TpeGoBaHusIM 6.1, NpW 9TOM 3HAYEHNUs ~ 7, £

creflyet NpYHUMATL:

un y Tm

N9 MeTasvia KOHCTPYKUWIA, U3rOTOBJ/IEHHbIX 40 1932 T., - MO MOJSIyYEHHbIM MPY UCTIbITAHUSX
MUHIMASTbHbIM 3HAUEHUAIM MPe/iena Teky4ecTu 1 BpeMEHHOTO CONpoTUBeH s, '™ ~ 1,2

R o 2 o

Y [ona nNyQyymMHOBOM CTa/m [O/DKHO ObiTb He 6Gonee 170 H/MM™, [Nn8 KOHBEpPTEpPHOM,
o 2
MapTEHOBCKOW 1 3N1eKTpoCTaMm - He 6onee 210 Himm ™ ;

NS MeTasvia KOHCTPYKLWIA, M3roTOB/IEHHbIX nocne 1932 r.:

a) Npu HasMumm cepTudmKaTa - Mo MUHUMasTbHbIM 3HaYEHUAM Npejerna TEKy4eCcT U BPEMEHHOTO
COMPOTVB/IEHMST B TOCYJAPCTBEHHbIX CTaHgapTax W TEeXHUYECKMX YC/IOBUSIX, MO KOTOPbIM
M3roTOBJIEHA [aHHAs METaVIONPOAYKLMS; Ym 71,025 01A npokata, usrotossieHHoro no NOCT
27772; Tm 71,05 ans npokata, UroToB/IEHHOro nocsie 1982 r. no FOCT 380 1 FOCT 19281; m =

1,1 - Ans BCEro OCTasbHOro NpoKaTa;

6) Npu OTCYTCTBUM cepTudhvKaTa (Mo pesysibTatam McCrieAoBaHuii MeTasia coracHo 18.2.2, a
Takke No CBEAEHWsM O Buae npokata U BPEMEHW CTPOWTEbCTBA CriefyeT OnpeaensiTb Mapky
CTa/M U HOPMATVBHbIA [JOKYMEHT, MO KOTOPOMY M3rOTOB/IEHA [aHHAs MEeTa/VIonpoAyKLus) - No
MUHAMA/IbHLIM 3HAUEHWSIM NPefesia TeKyuyecT W BPEMEHHOrO COMPOTVB/IEHUSI B HOPMATVBHOM

JIOKyMEHTe [I/19 AaHHOI npoaykumm, Tm ~1.1;

B) B C/yuasx KOTAa WAEHTU(ULMPOBATL CTaslb HE YAA/IOCh, - M0 MUHUMASLHOMY pe3ynbTaTy

vcnbiTanmia, T 1,1 By e [JOSDKHO BbITb GOsbLUe 210 HiMMm 2

[Jonyckaetca He MPOM3BOAUTL WCMbITAHUS MeTasvia KOHCTPYKUWA, B 3/EMEHTax KOTOPbIX

2

HOpMasibHble HaMpPsKeHVst He Bbllle 165 Himm ™.
18.2.5 PacueTHble COMPOTUB/IEHNSI CBapHbIX COEAUHEHUIA COXPaHAeMbIX KOHCTPYKLWW,
noA/iexatyX PeKOHCTPYKLIMM WM YCWIEHWIO, ClieflyeT HasHauaTb C yY4eTOM MapKu CTasi, CBapOUHbIX

maTtepuasioB, BWLOB CBapKy, MNOMIOXKEHUS LBOB W CMOCOGOB WX KOHTPOSA, MPUMEHEHHLIX B
KOHCTPYKLMSIX.

Mpu OTCYTCTBMM YCTAHOB/IEHHBIX HOPMaMu HeO6XO,CI|I/IMbIX AaHHbIX A0NyCKaeTCcAa NpuHMMaTh:

Ryp = Ry, = 0448

[OJ151 YINIOBbIX LWBOB un . 'Gf 20,7 ] bz = 1,0, cuutast npu aToM e T 0,8;

Ry = R
[J19 PacTAHYTbIX CTbIKOBbIX WBOB ~ ™ 0,557 B KOHCTPYKLUAX, M3TOTOBJIEHHbIX A0 1972 1., 1
Ry = R
W 0,857 - mocne 1972 r. [lonyckaeTtcs YTOYHATb HECYLY0 CMOCOGHOCTb CBapHbIX
coefIHeHWiA Mo pe3y/bTaTaM UCTbITaHU 06pasLoB, B3ATbIX 13 KOHCTPYKLMN.

18.2.6 PacueTHble CONPOTUB/IEHWS CPE3Y U PACTSHKEHWIO BOJTTOB, a TaKke CMATUIO 3/IEMEHTOB,
coefvHAeMbIX 6osTamy, criefyeT onpejesiTb COIJACHO YkasaHusaM 6.5. Ec/m HeBO3MOXHO
YCTAHOBUTb K/1ACC MPOYHOCTU GOJTTOB, TO 3HAYEHUS PACUETHbIX COMPOTUB/IEHWIA OAHOGO/TTOBLIX

CoeIMHeHWA cneayeT NPUHAMATb: Bps = 150 H/mm ! n Ry = 160 H/mMm 2.

18.2.7 PacueTHble COMPOTUB/IEHUS 3aK/ENOUHbIX COeVMHEHWI CeflyeT NpuHAMaThL no Tabnmue
48.

Tabnmua 48

HanpsyeHHoe H YcnoBHoe H Mpynna H PacyeTHoe conpoTuB/ieHVEe 3aK/IeNo4YHOro



2
CoCToAHME 0603HaveHne coeanHeHus coefyHeHNs, H/MM

Cpesy 1 pacTaXXeHno CMATUO
3aKnenok 13 ctasm coeauHAEeMbIX
MapokK 3/1EMEHTOB

Ct2,C13 09r2

Cpes Ry B 180 220 -
C 160 - -
PacTskeHve R B,C 120 150 -

(OTpbIB rosioBKM)

CwmsTre Ry B - - Ry =28,

c - - R, =178,

MpumeyaHus

1 K rpynne B c/ielyeT OTHOCUTbL COEVHEHWS!, B KOTOPbIX 3aK/ENKM NOCTaB/IeHbl B OTBEPCTUS,
CBEp/eHHble B COGPAHHbBIX 3/IEMEHTaX WM B AETaIX N0 KOHAYKTopamM; K rpynne C - coeuHeHs,
B KOTOPbIX 3aKfenkyu nocTaBjieHbl B OTBEPCTWsA, MPOAAB/IEHHbIE WM CBeprieHHble 6e3
KOHAYKTOpA B OTAE/bHbIX AETASIAX.

2 TMpy NPUMEHEHUM 3aKNEMOK C MOTAlHLIMU WM MOSYNOTaliHbIMK FOfI0BKAMU pacyeTHble
COMPOTUB/IEHNSI 3aK/IEMOYHBIX COBAVHEHWIA CPe3y N CMSATUIO CriefyeT MOHWKaTb YMHOXEHVEM Ha
koadhpuLeHT 0,8. PaboTa ykasaHHbIX 3aK/IeNOK Ha PACTSKEHVE HE JOMyCKaeTCs.

Ec/m B vCNOMHWTENBLHON [OKYMEHTauMM OTCYTCTBYHOT yKasaHus O cnocobe o6pa3oBaHus
OTBepCTWiA 1 MaTepuasie 3ak/ienok 1 YCTaHOBUTb UX MO MMEIOLLYMCS JaHHbIM He NpeacTaB/sieTcs
BO3MOXHbIM, pacyeTHble CONPOTVB/IEHUS CrieflyeT NpUHAMATh Mo Tabmmue 48 kak Ans coeavHeHwiA
Ha 3aknenkax rpynnel C u3 ctasm mapku C12.

PacueT 3aknenoyHbIx CoeAMHEHWIA CneayeT BbINOMHATL COrfacHo hopmynam 14.2.9, npuHumMas
By =Ry, Ryp = Rep. Ry =Ry By = Ay = 4, =0785d] .y, = . dy =d,

18.3 YcwneHvie KOHCTPYKLWIA

18.3.1 KOHCTPYKLMI, SKCTyaTUpyeMble Mpu MoJIOXUTESbHO TemMnepaTtype v U3roTOB/IEHHbIE 13
KUNALLEIA Masioyr/iepoaucToin CTa/m, a Takke U3 ApYruxX cTasieil, y KOTOpbIX Mo pesy/bTatam
VCTbITAHWIA 3HAYEHNS YaAPHOI BS3KOCTM HIDKE rapaHTMPOBaHHbIX roCyAapCTBEHHbIMM CTaHAapTamMm
Mo cTasiiM [/19 TPyNnn KOHCTPYKLMIA B COOTBETCTBUM C TPEGOBAaHUSMI NPWIOXEHUS B, He nognexat
YCWIEHWIO WM 3aMEHE MPY YCIOBMW, YTO HAMPsKEHWs B 3MEMEHTaxX M3 3TUX cTaneil He GyayT
NPeBbILLATL 3HAYEHUIA, UMEBLLUXCA [0 PEKOHCTPYKLMN. PelueHre 06 MCMosib30BaHimi, YCWIeHN W
3aMeHe 3TUX KOHCTPYKUWIA, ec/im akcryatauust ux He OyaeT COOTBETCTBOBATb YKasaHHOMY
YC/IOBWIO, CfleflyeT MpuHAMATb Ha OCHOBAHWM 3aK/IOUYEHUS! CMELMa/M3VPOBAHHONO  HayuHo-
cCeloBaTe bCKOro UHCTUTYTA.

18.3.2 PacueTHyl0 CXeMY KOHCTPYKUMM criedyeT MpuHMMaTb C Y4eTOM OCOBEHHOCTEl ee
OeicTBUTEeNbHOM paboTbl, B TOM uuc/ie C y4eTOM (hakTUHECKMX OTK/IOHEHMIA TeOMETPUYECKOW
(hOpMbI, PA3MEPOB CEYEHWIA, YCIIOBWIA 3aKPENIEHs 1 BbIMOIHEHUS Y3/10B CONPSHKEHUS 3/IEMEHTOB.

MpoBEPOYHbIE PACUETHI 3NEMEHTOB KOHCTPYKLWMIA U UX COEAVHEHWIA CrieflyeT BbINOSHATL C
YYETOM 0BHAPYXEHHBIX AEQIEKTOB W NOBPEXAEHNIA, KOPPO3MOHHOTO U3HOCA, (DAKTUYECKNMX YCTIOBUIA
COMPSKEHNS N OMMPaHUs. PacyeT 3/1eMEHTOB AOMYyCKAeTCsl BbIMOMHATL MO AehopMMPOBaHHOM

cxeme, MPUHVAMAS MPU 3TOM KO3ChCHULIMEHT YCrIoBWi A pa6oThl ¢ ~ 1,0 Ans nosvumii 4 1 5 TaGmu
1.

18.3.3 KOHCTpyKLMK, He yaoBreTBOpAOLLME Tpe6oBaHusiM pasgenos 7-9, 11-14 1 15.7.1-15.7.5,
17.2, a Takxe TpeboBaHuam CI 20.13330 no orpaHnyeHuo BepTuKasbHbIX NPOrMboBs, AOJDKHbI
6bITb, KaK NMPaBwio, YCWIEHbl WM 3aMEHEHbI, 3 UCK/IOYEHNEM C/lydaeB, yKasaHHbIX B JaHHOM
pasgerne.

OTK/IOHEHUS1 OT reoMeTpuyeckoli ¢hopmbl, pa3vepoB 3/IEMEHTOB U COeAVHEHWIA OT



HOMVHaU/IbHbIX, MpeBblwawwye gonyckaemble [OCT 23118 u CHull 3.03.01, HO He
npenaTCTBYOLLME HOPMasIbHOW JKCn/lyaTauymn, MOryT He YCTPaHATLCSA MpuW YCrioBUM obecnedeHus
HEeCyLLEV CNOCOBHOCTUN KOHCTPYKLWIA C y4eTOM TpeGoBaHwii 18.3.2.

18.3.4 lonyckaeTcsi He ycWMBaTb 3/1eMEHTbl KOHCTPYKLIA, ecrn:

X BEPTUKasIbHbIe U FOPU30HTa/IbHbIE NPOrMbbl U NEpPeMELLEHUS NPEBLILAIT NpeenbHble
3HaYeHus1, ycTaHoBIEHHble CIM 20.13330, Ho He NPENSITCTBYHOT HOPMasbHOW IKCTyaTaumm UCXoas
13 TEXHOJIOrMHEeCKMX Tpe6oBaHui;

UX TMBKOCTb MpeBbILAET MpefesfibHble 3HaYeHWsl, ycTaHoBMeHHble B 10.4, HO OTK/IOHEHUS
MOJIOXKEHNA KOHCTPYKUMIA He MpeBbILAlT 3HaveHWl, ycTaHoBieHHbIXx CHuM 3.03.01, 1 ycwwma B
afemMeHTax He GyagyT Bo3pacTaTb B MpoLecce JasbHelLLei aKcrlyatauuy, a Takke B Tex Cryvasx,
Korga BO3MOXHOCTb MCMOJIb30BaHNA TaknX 3/IEMEHTOB NPOBEPEHa PacHeToM Wi UCTIbITaHUAMM.

18.3.5 MMpu yCwieHMM KOHCTPYKLMIA [OMYCKAETCs YuUTbiBaTb BO3MOXHOCTb NPEABapUTE/bHOTO
HaNPSHKEHUS 1 aKTUBHOTO PETY/IMPOBaHUs yCwwii (B TOM uuc/ie 3a CYET CBAapKM, W3MeHeHuit
KOHCTPYKTVBHOW 1 pacueTHOl CXeM), a Takke YrpyroniacTuieckylo paboTy CTasi, 3aKpUTUYECKYIO
pa6oTy TOHKOCTEHHbLIX 3/IEMEHTOB W OBLMBOK KOHCTPYKLMIA B COOTBETCTBWM C AEICTBYOLWMU
HOpMaMMU.

18.3.6 KOHCTPYKLUMMN yCUIEHSE 1 METO/AbI €0 BbINOSHEHUS [OJDKHBI NpedycMaTpyeaTb Mepbl No
CHWKEHWIO HeXernaTeslbHbIX AOMOJHUTENbHLIX AedhopMauuii 3/IEMEHTOB B MPOLECCE YCWIEHVSI B
cooTBetcTBuM € 4.3.5.

Hecylps cnoCcOGHOCTL KOHCTPYKLMA B MPOLEcCe BbINOSHEHUsI PaBGoT MO YCUNEHWO [O/DKHA
o6ecrneumBaTbCa C yH4ETOM B/WMSHUSI OC/AGMEHUA CEUEHMIA AONOSHUTENbHLIMW OTBEPCTUAMU MOJA
GO/TTbI W B/IMSIHIAA CBAPKM.

B HEoOGXoAUMbIX C/lydasix B Nepuof YCWIEHUS| KOHCTPYKLMS [O/DKHA GblTb MOSHOCTHIO W
YaCTUYHO pasrpyxeHa.

18.3.7 B KOHCTpYKUUsIX 2-14, 3-1i 1 4-i rpynn (COriacHo NpWioXeHuo B), akcnyaTvpyembix npu
pacyeTHOI TemnepaType He Hbke MuHyC 45 °C B HearpeccuBHOI WM criaboarpeccrBHoi cpefe,
A obecreyeHnst COBMECTHON paboTbl [eTasieil YCWIeHnst U CYLECTBYIOLEH KOHCTPYKLW
[JonyckaeTcs NpUMeHATb NPepbIBUCTbIE (h/IaHrOBbIE LLBbI.

Bo Bcex c/ydasx NPUMEHEHS YT/IOBbIX LUBOB, KaK NpaBwio, CrieAyeT HasHauaTb MUHUMasTbHO
HeoGXoAUMble KaTeTbl. [lonycKaeTcsi KOHLEBble Y4acTKu LWBOB MPOEKTMPOBATb C KaTeToM
60/bLLMM, YeM KaTeT MPOMEXYTOUHbIX YYACTKOB, W YCTaHaB/MBaTb UX pasMepbl B COOTBETCTBUM C
pacuetom.

18.3.8 lpun ycuieHWn 3/1eMeHTOB KOHCTPYKLMIA [OMYCKAeTCA MPUMEHSITb KOMOUHUPOBAaHHbIE
COe/IVHeHVA: 3aK/IernoYHble C (PPUKLMOHHBIMU; 3aK/IENOYHbIe ¢ 60/TTaMu Krlacca TOYHOCTU A.

18.3.9 B anemeHTax rpynn KOHCTPYKLMA 1, 2, 3 um 4 (CornacHo NpuioxeHuo B), noasepXeHHbIX
NPV ycwieHnn HarpeBy BCieACTBUEe CBApKM, pacueTHoe HanpsikeHre "¢ He AO/KHO MpeBbiaTh

3HaueHuin 0,2 RJ‘ ;0,4 RJ‘ ;0,6 RJ‘ nwwm0,8 RJ‘ COOTBETCTBEHHO.

Hanpsxenve °¢ crielyeT onpeaensTb OT Harpysok, AeiCTBYIOLKX BO BpPeMs ycwieHus, Ans
HEYCWIEHHOTO Ce4yeHust C y4eToM (DaKTUHeCKOro COCTOSIHUA KOHCTPYKUMIA (OcriabrieHunin ceyerms,
VCKpUBJ/IEHWIA 3/IEMEHTa U Ap.).

MpU NpeBbILLeHUM YKa3aHHbIX HANPSHKEHW HEOBXOAMMbI PAa3rpy3Ka KOHCTPYKUMA W
nofjBefieH1e BPeMeHHbIX Orop.

16.3.10 Mpwu pacyeTe 3/1EMEHTOB KOHCTPYKLMIA, YCUIEHHBIX MyTEM YBE/MUEHUS] CEYEHUs], Kak
npaswio, CrieflyeT yuuTbiBaTb pasHble pacyeTHble COMPOTUB/IEHWA MaTepuasioB KOHCTPYKLMM 1
ycwneHus. Jlonyckaetcs NpuHYMaTh OAHO pacyeTHOe COMPOTMBI/IEHVE, PABHOE MEeHbLUEMY U3 HUX,
€C/M OHM OT/IMYaKTCA He 6osiee Yem Ha 15%.

16.3.11 Mpwu pacyeTe Ha YCTOMYMBOCTb 3/IEMEHTOB MPU LEHTPasIbHOM CXaTun U CxaTum ¢

M3rn6om AonyckaeTca npuvHMMaTb /19 YCWIEHHOro CceyeHua B LefioM npueBefeHHoe 3HayeHue
pacyeTHOro conpoTmMB/IeHNA, BblYUCIAEeMOe No obopmyne

Rygr = Rylk , (216)

Fil
rge ~F - pacyeTHoe COnpOTVB/IEHME OCHOBHOIO MeTasvia, onpejensemMoe corfiacHo TpeﬁOBaHMHM
18.2.4;

& - ko3chepuLMEHT, BIUMCIHIEMBIT N0 chopMyrie:
R R
k=[ ra[l_i]+£][ e [1_i oL
R, L) 4| & J R N . 217)

R
34ecb “? - pacyeTHOe COMPOTUB/IEHVE METAUVIA YCUWIEHUS;

A, I - CcOOTBETCTBEHHO niowgab U MOMEHT WHepuunm HeyCWIeHHOro Ce4yeHua 3a/ieMeHTa
OTHOCUTE/IbHO OCW, nepner,VlenﬂpHon NI0CKOCTN NPOBEPKU yCTOIZHMBOCTM;

Aa, fa - TO XXe, YCWIEHHOI 0 Ce4YeHna a/ieMeHTa B Lie/IoM.



18.3.12 PacyeT Ha NPOYHOCTb U YCTOWYMBOCTb 3/IEMEHTOB, YCWIEHHbIX CMOCOGOM YBE/IMYEHUS
CeYeHuit, Kak NpaBwo, cneayeT BbINOMHATL C YHETOM HaNPSXeHW, CyLLeCTBOBAaBLLUX B 3/lEMEHTE B
MOMEHT YCWIeHMs (C YHETOM Pasrpy3ku KOHCTPYKUMiA). [pn 3TOM criegyeT yunTbiBaTb HavasbHble
VCKPVIB/IEHVSI 3/IEMEHTOB, CMELLEHUe LEeHTpa TSXECTU YCWIEHHOTO CeYEeHVs U WCKPUBJIEHUS,
BbI3BaHHbIE CBaPKOIA.

VCKpVBMIEHUs: OT CBApK NpY NPOBEPKE YCTOWUMBOCTY 3/IEMEHTOB NP LEHTPasIbHOM CXATWM U
CKaTUM C U3r1MboM [I0MYCKAETCS YUUTbIBATL BBEAEHNEM LOMOHUTE/IbHOTO KOI(PULMEHTA YCIOBHIA

pa6otbl T2 T0.8.
MpoBepKy Ha NPOYHOCTL 3/IEMEHTOB, /19 KOTOPbIX CorslacHo 18.3.10 NpuHATO 04HO pacyeTHoe
COMpoTVB/ieHne, KpoMe pacyeta no cgopmynam (50), (51) u (105), gonyckaeTcss BbINOHATL Ha

nosiHoe pacyeTHoe ycuive 6e3 ydeTa HanpshXeHWid, CyLLIECTBOBABLLUX J0 YCWIEHMS!, @ NPU NMpOBepke
CTEHOK 6as/iok Ha MECTHYl0 YCTOMYMBOCTb [OMYCKAETCS MCMO/b30BaTh  AOMOSHUATE bHbIN

KOathMLMEHT yCroBuiA paboTbl Teab T08,

18.3.13 PacueT Ha MPOYHOCTb 3/IEMEHTOB KOHCTPYKLMiA, YCUIMBaeMblX METOAOM YBEMUEHs
CeueHwid, cneflyeT BbINOSHATL N0 hopMy/iam:

a) 419 LeHTPasTbHO-PaCTAHYTbIX CUMMETPUYHO YCUIMBAEMbIX 3/IEMEHTOB - (5);

6) A9 LEHTPasIbHO-CXATbIX CUMMETPUYHO YCUIMBAEMbIX 3/IEMEHTOB

NICARy yarye) 21 (218)
roe TN T0,95- npun ycwieHnn 6e3 ucnosib30BaHus ceBapku

yar =0.95-02504 / R, _
- NpW yCUneHnn ¢ NcnoJsib3oBaHMEM CBapKu;

B) A/ HECVMMETPUYHO YCWIMBAEMbIX LIEHTPA/IbHO-PACTAHYTbIX, LEHTPa/IbHO-CXATbIX U
BHELLEHTPEHHO-CXATbIX 3/IEMEHTOB

M
1 E+%y+—x <1

Ryvpeve |4 Iy Iy , (219)

rae "M T 0,95 AnA KOHCTPYKLWiA rpynnbl 1;
M T 1 nna KoHCTpYKUMIA rpynn 2, 3 n 4;

> -
npm WI(ARy) <0,6 cregyer npuHumath M T YN 3pneck "N creayeT onpegensth kak B
hopmyrne (218).

M o
M3rnbatoLyie MOMEHTbI My g My crepyet onpepensiTe OTHOCUTENBHO [/aBHbIX Ocel
YCWIEHHOTO CeYeHVs.

18.3.14 [lonyckaeTca He ycwwmBaTb CYLLECTBYIOLLME CTaslbHble€ KOHCTPYKLWW, BbINOSHEHHbIE C
OTCTyn/ieHrem ot TpeboBaHuin 14.1.7, 14.1.10, 14.2.2, 15.1.1-15.1.3, 15.2.1, 15.2.3, 15.3.3-15.3.5,
15.4.2,15.45,155.2,155.4,15.11.1, 16.14, 16.16, 17.8-17.11, 17.16, npu yCrioBUA, Y4TO:

OTCYTCTBYIOT BbI3BaHHbIE 3TUMMW OTCTYI/IEHNAMMN MOBPEXAEHNS 3/IEMEHTOB KOHCTPYKLIMIA;

VICK/TIOUEHbI V3MEHEHMS B HEG1aronpUsiTHYI0 CTOPOHY YC/IOBWIA IKCT/TyaTaw i KOHCTPYKLIMIA;

Hecyl@si Cnoco6HOCTL M XECTKOCTb 060CHOBaHbI PAcyeToM C yyeToMm Tpe6GoBaHuii 18.3.2,
18.3.4,18.3.9;

BbIMOJHAOTCA MEPOMNPUATUA MO MPEeynpPexaeHo YCTasIoCTHOTO U XPYNKOTo paspylLeHus
KOHCTPYKLIMIA, HA KOTOPble pacnpocTpaHaloTCs ykasaHua 12.1.1, 12.1.3 n pasgena 13.

Mpy BbINOSHEHWN 3TVIX YCIOBUIA /11 MPOBEPOK YCTOWYMBOCTY LEEHTPA/IbHO-CXATbIX 3/1EMEHTOB

[LOMNycKaeTcs MpuHMMaTb TUM CeyeHus "b" Bmecto TMma "&" (cm. Tabmgy 7 w Tabmuy O.1
npwioxenus [).

Mpunoxenve A
(cnpaBouHoe)
MepeyeHb HOPMATUBHBIX OKYMEHTOB

CI120.13330.2011 "CHwuIM 2.01.07-85* Harpysku 1 Bo3geicTens”

CHwuIM 2.03.11-85 3alpra CTPOUTESb HbIX KOHCTPYKLMIA OT KOPPO3Un



CHwvM 2.09.03-85

CHwvn 3.03.01-87

CHwvn 21-01-97*

CHwIn 23-01-99*

FOCT 380-94*

COoOopyXeHust NPOMbILLIEHHbIX NPeANpUATHIA

HecyLyie v orpaxxaaroLyie KOHCTPYKLM

MoxapHas 6e30MacHOCTb 3A4aHNiA 1 COOPYXEHMI

CTpouteribHas KimMaTosiorms

Crasb yrnepogucras 06bIKHOBEHHOIO KauecTBa. Mapku

* Ha Ttepputopum Poccwiickoii ®epepaumm pgokymeHT peilicteyer FOCT 380-2005. -
MpumeyaHve 13roToBUTENSA 6a3bl AaHHbIX.

FOCT 535-88*

MpokaT copTOBOI U (haCOHHbIN U3 CTaUM YrNePOANCTOl 06bIKHOBEHHOTO
kavecTBa. O6LLYIE TEXHUYECKVIE YCTIOBWS

* Ha Tepputopum Poccuiickoii defepauym fOKyMeHT He aelictyet. [eiictByer FOCT 535-
2005. - MpumeyaHne n3rotoBuUTens 6asbl AaHHbIX.

FOCT 839-80

rOCT 977-88

FOCT 1050-88

FOCT 1497-84

FOCT 1759.0-87*

FOCT 2246-70*

FOCT 3062-80*

FOCT 3063-80*

[OCT 3064-80*

[OCT 3066-80*

FOCT 3067-88

FOCT 3068-88

MpoBoAa HeW30/MPOBaHHbIE A/ BO3AYLLHbIX JMHUIA 35ieKTponepeaayn.
TexH14ieckue ycrosus

OT/WBKM CTasbHble. O6LLie TeXHUYECKMe YCIOBUA

MpokaT COpPTOBON, Ka/MOGPOBaHHbI, CO cheuyasbHoO  OTAESKONA
NoBEpPXHOCTU U3 YrNIePOANCTON KaYeCTBEHHON KOHCTPYKLMOHHOW CTasn.
O6LLWie TEXHNYECKME YCIOBYS

Metasvbl. MeTogp! UCMbITAHWA Ha pacTsxeHve

BO/ITbI, BUHTI, LLMWILKW U raiikn. TexHuieckme ycnosua

MpoBosioka cTasbHas cBapoyHas. TexHMyeckue ycroBus

KaHat oguHapHoii cevBkm Tna J1K-0 KoHCTpykuum 1xX7(1x6). CopTameHT

KaHaT onHapHoi1 cemBkm Tuna TK KOHCTpyKUmM 1x19(1x6x12). CopTameH
T

KaHaT opguHapHoii cBMBKM Tuna TK KOHCTPYKUMM 1x37(1x6x12x18).
CopTtameHT

KaHaT pBoiHol cBuBkM Tuna JIK-0 KOHCTPYKUMM 6X7(1+6)+1x7(1+6).
CopTtameHT

KaHaT CcTasbHOM  [BOMHOW  cBMBKM  Tuna  TK  KOHCTPYKLMM
6x19(1+6+12)+1x19x(1+6+12). CopTameHT
KaHat cTasbHOl  ABOMHOM  cBMBKM — Tuma  TK  KOHCTPYKLMM

6x37(1+6+12+18)+1x37x(1+6+12+18). CopTameHT



FOCT 3081-80*

FOCT 3090-73*

FOCT 3822-79

FOCT 5264-80

FOCT 5915-70*

FOCT 5927-70*

FOCT 6402-70*

FOCT 7268-82

FOCT 7372-79*

FOCT 7669-80*

FOCT 7675-73*

FOCT 7676-73*

FOCT 7798-70*

FOCT 7805-70*

[OCT 8050-85

rOCT 8713-79

FOCT 8724-2002

rOCT 8731-87*

KaHat fgBoiiHoi ceuBku Tna JIK-0 KoHCTpyKumM 6x19(1+9+9)+7x7(1+6).
CopTtameHt

KaHaTbl CTasibHble. KaHaT 3akKpbiTblii HECYUMiA C OAHMM  Crioem
3eT006pa3Hoi MPOBOSIOKM 1 cCepaeyuHrkoM Tuna TK. CopTameHT

Mpososoka 6umeTasmyeckas cTtasiemefiHas. TexHuyeckme ycrosus

PyuHasi pgyroBasi cBapka. CoeauHeHuss cBapHble. OCHOBHble TunMbl.
KOHCTPYKTUBHbIE 3/IEMEHTbI 1 pasMepbi

alikn WwWecTurpaHHble Kracca TOHHOCTH B. KOHCTpYKUUs 1 pasmepsbl

Taiikv WecTurpaHHble Kracca TOUHOCTU A. KOHCTPYKLMS M pa3mepsbl

LLaiiGbl NpYXu1HHbIe. TexHUYecKe yCoBUs

Crasib. MeTog onpefeneHyst CKIOHHOCTU K MEXaHNYEeCKOMY CTapeHyio no
UCMbITAHWIO Ha yAapHbIA N3rné

[NpoBosioKka cTasibHasA kaHaTHasA. TexHMYeckre ycroBsus

KaHat [OBOViHOM CBUBKM Tvna NK-PO KOHCTPYKLA
6X36(1+7+7/7+14)+7x7(1+6). CopTameHT

KaHaTbl CTasibHble. KaHaT 3akpbiTblii HECYUMiA C OAHUM Cri0eM
K/MHOBWAHOW M OAHUM C/I0eM 3eTO06pa3HOl MPOBOJIOKN U CEPAEYHVKOM
Tuna TK. CoptameHt

KaHaTbl CTasibHble. KaHaT 3akpbiTblii Hecyuywi € [ABYMS C/I0SIMU
K/MHOBUWAHON N OAHUM CrI0eM 3eT006pa3HOi MPOBOJIOKM U CEPAEUHVKOM
Tuna TK. CoptameHT

BO/TbI C LeCTUrpaHHoli rosioBKOW Knacca TOYHOCTY B. KOHCTpyKuust 1
pasmMepbl

BOJTbI C LWEeCTUrpaHHoli rosioBKOW Knacca TOYHOCTM A. KOHCTPYKUMS 1
pasmMepbl

[ByoKuCb yrnepoja ra3oo6pasHas v xvakas. TexHUYeckre ycrioBus

Ceapka nog duocoM. CoefuHeHus cBapHble. OCHOBHble TWMbI,
KOHCTPYKTUBHbIE 3/IEMEHTbI U pasmepbl

OCHOBHble HOPMbl  B3auMo3ameHseMocTW. Pe3bba MeTpuyeckas.
[AnameTpsbl n warn

Tpy6bl CTaslbHble 6eCLIOBHbIE ropsiueaetopMUpoBaHHbie. TexHdeckme
ycroBusi

* BeposiTHO, oumbka opwurvHana. Crepgyet uuratb: FOCT 8731-74. - TpumevaHue
13roToBuTeNa 6a3bl faHHbIX.



FOCT 9087-81*

FOCT 9150-2002

[OCT 9454-78

FOCT 9467-75*

rOCT 10157-79*

FOCT 10605-94

FOCT 10705-80

FOCT 10706-76

FOCT 10906-78*

FOCT 11371-78*

FOCT 11474-76

FOCT 11533-75

FOCT 11534-75

FOCT 14637-89

FOCT 14771-76

[OCT 14776-79

FOCT 14954-80

FOCT 16523-97

FOCT 17066-94

FOCT 18123-82*

dnockl CBAPOUHbIE N/aBsieHble. TexHUYeckme ycrioBus

OCHOBHble HOPMbl  B3auMMo3aMeHseMocTW. Pe3bba MeTpuyeckas.
Mpodchunb

MeTasvibl. MeToa UCMbiTaHUst Ha yOapHblii U3TMG MPU NOHWKEHHbIX,
KOMHATHO1 11 NOBbILLEHHLIX TEMNEpaTypax

OneKTpoabl MOKPbLITbIE MEeTa/VIMYecke A9 PyYHO [yroBOi CBapku
KOHCTPYKLMOHHbIX 1 TENJI0YCTOMUMBLIX CTasieit. Tunbl

ApProH razoo6pasHblii U XUAKUIA. TEXHUYECKUE YCIOBUS

laiiky wecTurpaHHble C AvaMeTpoM pesbObl CBbille 48 MM kiacca
TOYHOCTU B. TexHuyeckvie ycrioBus

Tpy6bl CTaslbHbIE 3/IEKTPOCBApPHbIE. TeXHUYEeCKe YCoBus

TpyObl CTaslbHble 3/1EKTPOCBAapHble  MPSIMOLLOBHbIE.  TexHU4Yeckue
TpeboBaHus

LLaii6bl KOCble. TeXHUYECKME YCNIOBUS

LLali6bl. TexHnyeckve ycrosus

Mpohuim cTasbHble rHyTble. TeXHUYecK1e ycioBus

ABTOMaTHYECKas 1 noslyaBToMaTuyeckas Ayrosasi cBapka rnog, CbI'IIOCOM.
CoeavHeHua cBapHble Nog OCTPbIMU M TyMbIMU yriiaMn. OCHOBHbIE TUMbI,
KOHCTPYKTUBHbIE 3/IEMEHTbI U pasmMepbl

PyuHasi iyroBasi cBapka. CoeiMHeH!si CBapHble Nog OCTPbIMM U TYNbIMU
yrnamMu. OCHOBHbIE TuMbl, KOHCTPYKTVBHbIE 3/IEMEHTbLI U pasMepbl

MpokaT TOMCTO/MCTOBOM W3 YrNIepoancTOin CTa/  0ObIKHOBEHHOTO
KauecTBa. TexH/YecKue yCroBus

[OyroBasi cBapka B 3aWymHOM rase. CoeayHeHnsi cBapHble. OCHOBHbIE
TUMbI, KOHCTPYKTUBHBIE 3/IEMEHTLI U pasMepbl

[yrosas csapka. CoefuHeHUA cBapHble ToYeuHble. OCHOBHbIE TWMbl,
KOHCTPYKTUBHbIE 3/1eMEHTbI 1 pa3mMepsbl

KaHat [ABOHOM CBUBKM ™mna JNIK-P
6x19(1+6+6/6)+7x7(1+6). CopTameHT

KOHCTPYKLM

MpokaT TOHKO/MCTOBON M3 YINIepoAnCTOli CTa/  KauyeCTBEHHOW U
06bIKHOBEHHOIO KayecTBa 06LLEro HasHaueHus. TexHuieckme ycroBus

MpokaT TOHKO/IMCTOBOW M3 CTas1 MOBbILLEHHO NPOYHOCTU. TexXHMYeckme
ycnosua

LLai6bl. O6LLME TEXHUYECKUE YCIOBUS



FOCT 18126-94

rOCT 18901-73*

FOCT 19281-89

[OCT 21437-95

FOCT 21780-83*

Bormbl 1 raiikm ¢ AvameTpoM pesbbbl cBbie 48 MM, Obuye
TexHU4eckvie ycrioBus

KaHaTbl CcTasbHble. KaHaT 3akpbiTblii HECYUMiA C ABYMS COsiMU
3eT006pa3Hol NPOBOSIOKM 1 cepaeyHukoM Tna TK. CopTameHT

Mpokat 13 cTasm NoBbILLEHHOW NPOYHOCTU. OBLLYle TEXHUUECKME YCIOBUS

Cnnasbl LIMHKOBbIE @HTUPPUKLVOHHbIE. TeXHN4YeCckKmne

TpeboBaHNs U METOAbl UCTbITAHWIA

Mapkun,

Cuctema ob6ecneyeHnss TOYHOCTU reoMeTpuyecknx napameTpos B
cTpouTenbCcTBe. PacyeT TOYHOCTH

* Ha Tepputopun Poccwuiickoii ®efepaumm AOKYMeHT He aelictyert. feiicteyer FTOCT 21780-
2006. - NMpumeyaHne n3rotoBuUTens 6asbl AaHHbIX.

FOCT 22727-88

FOCT 23118-99

FOCT 23518-79

FOCT 24379.0-80

[OCT 24379.1-80*

FOCT 24705-81*

Mpokart McToBoi. MeTobl YNbTPa3BYKOBOrO KOHTPOJIS

KOHCTPYKLWM CTaslbHblE CTPpOUTESbHbIE. OBLLE TEXHUYECKME YCIOBSI

[yroBasi cBapKa B 3aLLyTHbIX razax. CoeauHeH!st CBapHble Mo oCTPbIMU
N TynbiMW yriiamu. OCHOBHbIE TUMbl, KOHCTPYKTMBHbIE 3/IEMEHTbI 1
pasmMepbl

Bosrbl hyHaameHTHble. OB6LLyie TEXHUHECKUE YCIOBUS

Bo/TbI (oyHAaMeHTHble. KOHCTPYKLMA 1 pas3Mepbl

OCHOBHble  HOPMbl  B3aVMO3aMeHSIEMOCTW.

OCHOBHble pa3mMepbl

Pesbba MeTpudeckas.

* Ha Tepputopum Poccuiickoii defiepauum SOKYMEHT He aelicTyeT. AelicTByeT FOCT 24705-
2004. - MpumeyaHne n3rotoBuUTens 6asbl AaHHbIX.

FOCT 24839-81

FOCT 25546-82

FOCT 26271-84

FOCT 27751-88*

[OCT 27772-88

FOCT 28870-90

KOHCTPYKUMM CTpouTe/bHble CTaslbHble. PacrosioxeHre OTBepcTuii B
MPOKaTHbIX NPOUNAX. Pasmepsl

KpaHbl rpy3onogbemHble. Pexumbl paboTs!

MpoBosioka MopoLKoBasi [/ [yTOBOW CBapKu YIIepoaucTbiX U
HW3KOIErMPOBaHHbIX cTasieli. OBLLye TeXHUUECKVE YCIOBUS

HafeXHOCTb  CTPOUTESbHBIX KOHCTPYKUMA 1M OCHOBaHWiA. OCHOBHble
MOJIOXEHUs MO pacyeTy

MpokaT 419 CTPOUTE b HbIX KOHCTPYKLMIA. OBLLyE TEXHUYECKNE YCIOBUS

Crasib. MeTofb! UCTbITAHWA Ha pacTsXeHue TOICTO/IMCTOBOro NpokaTa B
HanpaB/ieHAN TOJILMHBI



FOCT 30245-2003 Mpodwm cTasbHble THyTble 3aMKHyTble CBapHble KBagpaTHble W
NPSMOYrO/ibHbI€ /19 CTPOUTESb HbIX KOHCTPYKLWIA. TeXHNYeCKMe yCrioBus

FOCT P 52627-2006  BO/TbI, BUHTbI U LWNWIbKU. MeXaHUYeCKMe CBOWCTBA U METOAB! UCTIbITaHN
i

FOCT P 52628-2006 [aliku. MexaHW4ecK/e CBOWCTBA U METOb! UCTbITaHWIA

FOCT P 52643-2006 Bosrbl ¥ raiikm BbICOKOMPOYHblE W LWaibbl A9  METa/VIMUYEeCcKMX
KOHCTPYKLMiA. ObLLyie TEXHUYECKIE YCIOBYA

FOCT P 52644-2006 Bo/Tbl BbICOKONPOYHbIE C LUECTUrPAHHOW TOMI0OBKON C YBEMYEHHbIM
pasmepoM oA KoY A1 METAVIMYECKUX KOHCTPYKUWIA. TexHuueckue
ycrosus

FOCT P 52645-2006 Taliky BbICOKOMPOYHbIE LUECTUrPaHHbIE C YBE/MYEHHBIM Pa3MepoM Mop,
K04 /191 METa/VIMYECKMX KOHCTPYKLIMIA. TeXHUYEeCKMe YCrioBus

FOCT P 52646-2006 Laiibbl K BbICOKOMPOYHbIM 60/TTaM /19 META/VIMHECKUX KOHCTPYKLIWIA.
TexHuueckue ycroBus

MpunoxeHve b
(cnpaBouHoe)

OCHOBHble 6yKBeHHbIe 0603Ha4YeHNs1 BEMYMH

A - nnoupap cederns GpyTTo;

A nsowaAb ceyeHust 60sra HeTTo;

Ad - nyowiaab cevyeHnsa packocos,

A
S - nrowaae cevenns noskw (nosica);

A” - njowab ce4eHns HeTTO,
A”' - nowiaab cevyeHns CTEHKI,
Awf - nyiowgb ceyexHnsa no MeTasviy yrjiioBoro wBea,

Az NMoWA/b CEYEHUS M0 METaSVTY FPaHULbI CNABEHNS
E - mopynb ynpyrocTu;

F _cuna;

& - mopynb caura;

I - MOMeHT nHepLMM ceueHns GpyTTO;

Ib - MOMEHT MHepLun cevyeHnss BETBU,

Im; fd - MOMEHTbI MHEPLMM CeYEHNA Nnosdca U packocoB (*)eprI;

I" - MOMEHT vHepLun ceveHus pe6pa, NSIaHKu;

- momenr VHEPLM CEYEHIS MPOJOSLHOMO Pebpa;

It _ moment VHEPLWM NPU CBOGOAHOM KpyYeHUw;

Iy. I mx—xzpyr-J¥y .
; *F - MOMEHTBI nHepLun ceyeHna 6pyrro OTHOCUTENIbHO OCen n COOTBETCTBEHHO;

I
L dm 10 e, cevers HeTTo;



I“’ - CEKTopI/IaﬂbeII‘/II MOMEHT VHepuun cevyeHus,;

M - momeHT, n3rubaloLmii MOMEHT;

1Y L _
Mx; ¥ - MOMEHTbI OTHOCUTENLHO Oceli * ~% ¥ ~F cooTBETCTBEHHO;

N _npoponkHas cuia;
Nog [OMOSHUTENLHOE YCWVE;

me - NpoAosibHasA cuia OT MOMeHTa B BETBW KOJIOHHbI;

Q. nonepe4yHas cuia, cua casura;

Qﬁc

- YC/loBHaA nonepeyvHas cuna o/ coeaAnHNTE/IbHbIX 3/IEMEHTOB;

&s . YC/IOBHas MonepeyHasi cuia, NPUXoAsaLascs Ha CUCTeMy MIaHOK, PAaCMOfIOXKEHHbIX B OfHO
MI0CKOCTY;

e . pacueTHoe CONPOTUB/IEHNE PACTSXEHWIO (PYHAAMEHTHbIX 60/TTOB;

Rbh - pacyeTHoe conpoTuBieHE PaCTAXXEHUHO BbICOKOMPOUYHbIX 60/T0B;

bp . pacyeTHoe conpoTMBieHNE CMATUO 0[HO60/TTOBOr0 COeAVHEHMS;

Rbs - pacyeTHoe conpoTuBieHE Cpesy 0/Z1HO60/TTOBOr0 COeAMHEHMS;

Rbi - pacyeTHoe conpoTuBieHME PaCTSXXEHUIO 0[HO60/TTOBOr0 COeAUHEHMS;

Rb”” - HOpMaTMBHOE COMPOTMB/IEHME CTayM 6OJTTOB, MPYHUMAEMOE pPaBHbIM BPEMEHHOMY
conpoTuB/iEHNIO 75 no rocyaapcCTtBeHHbIM CTaHAapTam U TeEXHUYEeCKUM YC/IOBUAM Ha 60/TTbI;

Rou pacueTHoe CoMpOTUB/IEHNE PacTshkeHno U-06pasHbix 60/1TOB;

£,
2" - HopMaTVBHOE COMPOTUB/IEHWE CTasI 60/TTOB, NMPUHUMAEMOE PABHbLIM NPEAEsTy TEKYUeCTH
7T 10 rocyaapCTBEHHbIM CTAHAAPTAM U TEXHUYECKIM YCIOBUSIM HA 6OSTTbI;

Rea pacyeTHOE COMPOTUB/IEHVE AVAMETPASTHOMY CXaTUIO KaTKoB (Npy CBOGOAHOM KacaHu B
KOHCTPYKLSIX C OFPaHUYEHHO NOABIDKHOCTLI0);

Ean - pacyeTHoe conpoTuBiEHME PACTSXKEHUO BblCOKOﬂpOHHOVI NPOBOJIOKK;

£
' - pacueTHOE CONPOTUB/IEHIIE MECTHOMY CMATMIO B LIWIMHAPUHECKIX LLAPHIPaX (Landax) npu
MSI0THOM KacaHuv;

£ o
P - pacuyeTHOE COMPOTMB/IEHVME CT/M CMATIO TOPLEBOW NOBEPXHOCTW (MPW Ha/muum

NPUroHKW);
R, .
- pacyeTHoe COnpoTUB/IEHNE CTa/IN CABUTY;

& - pacyeTHoe ConpoTMB/iEHNE CTa/M PacCTAXEeHU0, CXaTuto, VI3FI/I6y no BpemMeHHOMY
CONPOTUBJIEHNIO;

R”” - BpemMeHHoe conpoTue/ieHne Ctasin, NpuHAMaemoe paBHbIM MUHAMasIlbHOMY 3Ha4€HU0 s
M0 rocygapcCTBeHHbIM CTaHgapTamM N TeXHNYECKMM YC/I0BUAM Ha CTaslb,

By pacyeTHOoe conpoTuB/ieHME CTa/ M yCTasloCTH;

R
- pacueTHoe COnpOTUB/IEHWE YITIOBbIX LLBOB CPE3Y (YC/IOBHOMY) M0 MeTaUVly LBa;

F - pacyeTHOe CconpoTMB/iIEHNE CTbIKOBbIX CBapHbIX coeuHeHuin PacTsXXeHUo, cXaTuto,

13ruby No BPEMEHHOMY COMPOTVB/IEHMIO;
R HOpMaTVBHOE COMPOTUB/IEHME METAUVIA LLBA MO BPEMEHHOMY COMPOTUB/IEHMIO;

Rws - pacyeTHoe conpoTMB/ieHNEe CTbIKOBbIX CBapPHbIX COB,D,VIHGHVIVI casury;

R o
"} - pacyeTHoe COMPOTMBJIEHNE CTbIKOBbIX CBAPHbLIX COEAVHEHUN PAaCTSXEHWO, CXaTuio,

13rnby no npeaesy TekyuecTy,

Rz pacueTHoe COMPOTVB/IEHWE YITIOBLIX LWBOB Cpe3y (YC/IOBHOMY) N0 METa/Vly rpaHuLbl

cnnaBfieHua;

R
J - pacyeTHOe COMPOTUB/IEHNE CTa/M PACTSHXEHWIO, CKaTWO, U3r1by No npeaesny TekydecTy;



£
¥ - 10 e, A nosky (nosca);
R_;uw .
- TO Xe, 1A CTEHKYA;

B npeaen TEKYYeCTV CTasm, MPUHUMAEMbIl PaBHbIM 3HaYeHWo npegena Tekydectn 71 no
rocyaapCTBeHHbIM CTaHAapTam v TEXHUMECKVM YCTIOBUAM Ha CTaUtb;

5 - cTaTMYecKuii MOMEHT c/IBMraeMoli YacTy ceueHIst GPYTTO OTHOCUTENLHO HeltTpanbHol ocK;

W Lo -
We. W5~ vomenTs! COMPOTUB/IEHN CeYeHNss BPYTTO OTHOCUTENbHO ocelt  —% un ¥ ™Y
COOTBETCTBEHHO;

WYC ) W} - MOMEHTbI CONPOTMB/IEHNA CeYeHna A cxaToin n pacmHyroﬁ MOJIKN COOTBETCTBEHHO;

Wm; Wyn - momenTbi COMPOTUB/IEHNAA CEYEHUS! HETTO OTHOCUTEbHO oceil ¥ —% p ¥ ~F

COOTBETCTBEHHO,

b - umpwHa;
bgf _ .
pacueTHas LMpVHA;

by . LLMpWHa NnosikK (nosica);

by . LMpVHa BbICTYNAOLLEN yacTu pebpa, cBeca;

[~ o
Fx; P - koaththVLMEHTBI AR pacueTa C Y4eToM pasBUTWS MiacTuieckux Aedopmauuii npu
U3rnbe OTHOCUTENLHO oceil * ~%, ¥~ cooTBETCTBEeHHO;

4 - pametp oTBepcTUA 6osTTa;

dy HapyXHbIli graMeTp CTEPXHA 60sTa;
2 - 3KCLIeHTPUCUTET CWTbl;
% _BpicoTa;

hep pacyeTHast BbICOTa CTEHKY;

" _gpicota CTEHKU;

¢ - panyc MHEPLMN CeueHs:;

fin - HaVMEHB LA PaMYC MHEPLMA CeYeHNs:;

& iy PaAVyChbl MHEPLMA CEYEHIs OTHOCUTENbHO oceid * ~% ¥~ cooTBETCTBEHHO;
ks _xater YI/I0BOO LBA;

! - pywHa, nporer;

L [JVHA CTOVKM, KOSIOHHbI, PACTIOPKYA;

I . [UVHa packoca,

by pacueTHast [/mHa;

jm - [/MHa naHenm nosica pepmbl Wi KOSTOHHBI;

35 - OJWMHa NIaHKK;,

by [/MHa CBApHOTO LLB3;

! -
‘Ex; } - pacuyeTHble [4/MHbl 3/IEMEHTa B M/IOCKOCTAX, NepneHavKysApHbIX ocam & ~
COOTBETCTBEHHO;

1 _ OTHOCUTESb HbIV AKCLieHTpUCUTET 7 AW, .
T - paguyc,
¢ - TonuyHa;

£
S - TonuwyHa nonku (nosica);
fw - TonumHa CTEHKY;

< o =d./
% - oTHOLLEHVe NnoLaelt ceueHmii nosku (nosica) u cTeHkn °F ~ 7 A ;



ﬁf; '82 - KO3¢)(*)I/IL|,I/I€HT|::I A1 pacyeTa Yr/ioBoro wea COOTBETCTBEHHO MO MeTasvly wBa U no
MeEeTasVTy rpaHnlbl CryiaBieHUA;

T . Ko3thhNLMEHT YCIOBUIA PAGOThLI GOSITOBOTO COEAVHEHNS;

Ye - K03atPPULVMEHT YCrIOBUIA paBOThI;

LA KO3(hMLMEHT HAAEXHOCTM NO Harpyske;

T - k03PPULMEHT HAAEKHOCTM MO MaTepuasy;

T - kO3athtHULMEHT HAZIEXHOCTM N0 OTBETCTBEHHOCTY;

Yu KO3(hMLMEHT HAAEXHOCTM B pacyeTax no BpeMeHHOMY CONPOTUBIEHMIO;
75 - KO3ChCPULIMEHT HAABXKHOCTY MO YCTOMHMBOCTY CUCTEMBI;

7 - K03thPULMEHT B/MAHMA (DOPMbI CEUEHUS;

A - ruekocTe Tl JrI.;

* - yCroBHas TMBKOCTb ARy IE

>,
o - npueegeHHasn rMeKOCTb CTEPXHA CKBO3HOIo CevyeHus;

p Fp = Ay (R, I E
Ao YC/I0BHAs NPUBEEHHAsA TMOKOCTb CTEPXHSI CKBO3HOTO CeueHust M T e o Ry :

* P =By ite) [RIE
}\f-yCHOBHaFI rM6KocTb cBeca nosica Gy 270 By ;

™ hpy =(he it (ROTE
Afi - YCTIOBHAS TMBKOCTb MOSICHOTO JUcTa o 7 (e 127)of Ry ;

hy = (ke Fe NV (ROTE
W - yC/I0BHAsi TMGKOCTb CTEHKM ™ (rer 180)of Ry :

=1

Pof npeaenbHas ycroBHas rmékocTb cBeca nosica (NosiCHOro /icTay);
Paw npeaenbHas ycroBHas rmoKOCTb CTEHKM;

}‘X; Py pacyeTHbIe rMBKOCTM 3/IEMEHTa B MJIOCKOCTSIX, MEePreHa KyIfpHbIX ocam * ~% pn ¥~
COOTBETCTBEHHO;

a
| | - abCcosIloTHas BE/MUMHA HOPpMaJIbHOIO Hanpsi>XeHuA;

Tl - MeCTHOe HanpshKeHue;

a _ _
Ox; Fo- HOpMa/ibHbl€ Hanps>XeHua, napasviefibHble 0CAM XTan yor COOTBETCTBEHHO;
T - KkacartefibHoe HanpsXxeHve;

© - K03th(HULIMEHT YCTOUMBOCTY NPV LIEHTPASILHOM CXATUN,

P2} - koachthMLMEHT YCTOMUMBOCTM MPU CKATIM;

¥5 _ K03hPULMEHT YCTOMUMBOCTY NPU U3rMGE;

P2 _ K03hPULMEHT YCTOMUMBOCTM NMPY CKATAM C U3TUGOM;

Pen - K0athhULMEHT YCTOMUMBOCTY MPY CKATU C U3MMBOM B ABYX NJIOCKOCTAX.

Mpunoxexve B
(cnpaBouHoe)

Matepuasibl 4715 CTasbHbIX KOHCTPYKLMIA W MX PACUETHbIE COMPOTHB/IEHMS
Mpynnbl CTaNbHbLIX KOHCTPYKL WA

Mpynna 1. CBapHble KOHCTPYKUMM* MO0 MX 3MEMEHTbI, paboTaluye B 0CO60 TSXEesbIX
ycroBuax (cornacHo FOCT 25546), B TOM u4/C/E MakCUMaslbHO CTECHSOLMe passuTue
nfacTyyeckmx  Aedopmauuii - wwm  noAsepraloupecs  HernocpefCcTBEHHOMY — BO3AecTBUIO
[UHaMUYecKnX*™, BUOPaLIMOHHBIX WM NOABWKHBIX Harpy3ok [noAkpaHoBble 6asiku; 6asku padoUmx
niowaaoK; 6asku nyTeil MOABWKHOrO TPAHCMOPTA; 3/IEMEHTbl  KOHCTPYKUMIA GyHKEPHbIX U
pasrpy3oyHbIX acTakaf, HenocpeACTBEHHO BOCMPUHUMAIOLLYIX HArpy3ku OT MOABWKHbLIX COCTABOB;



rnasHble 6asK1 1 pUresv pam Npy AMHaMUYECKOI Harpyske; NpoJiETHbIE CTPOEHNSt TPaHCMOPTEPHBIX
ranepeii; acoHku epMm; CTEHKW, OKpalku [HWLL, KOSbLA XECTKOCTW, MaBatolpe Kpbilm,
MOKPbITA pe3epByapoB U rasro/ibAepos; byHkepHble 6askit; 060/104KkM Napabomyeckmx 6yHkepos;
CTaslbHble 060/I04KM CBOBOHO CTOSILLYX AbIMOBBIX TPYO; CBapHbIe creLmasibHbie 0nopbl 60/1bLmX
nepexofoB smHWiA anekTponepedaun (BJ/1) BbicoToli 60see 60 M; 35€MEHTbI OTTSXEK MauT U
OTTSHKEYHbIX Y3/10B].

* KOHCTPYKLMS WM ee 3/IEMEHT CUMTAOTCA VMEILWMUN CBapHble COeAVHEHVS, eC/M OHW
pacrnosioxeHbl B MecTax AeWCTBWA 3HAUWTesbHbIX PAacYETHbIX PacTArVBaloOLYX HanpsiKeHun (

a > 038, o »03R

B 2 ym @ >0’BRWZ) /M60 B MecTax, rae BO3MOXHO paspyleH/e CBapHOro
COEIMHEHVS, HAaNPUMep 13-3a 3HAYUTESIbHLIX OCTATOUHbIX HAMPSXKEHWI, UTO MOXET MPUBECTM K
HEeMPUroAHOCTY K SKC/yaTalmy KOHCTPYKLMW B LIENIOM.

** KOHCTPYKLMM OTHOCSITCS! K NOABEPratoyMCa BO3AENCTBUI0 AMHAMUYECKUX HArpy30K, eC/
OTHOLLEHVE abCOsIOTHOTO 3HAYEHUS] HOPMAUILHOTO HAMPSXKEeHUs, BbI3BAHHOTO AMHAMUYECKOM
HarpysKkoii, K CyMMapHOMY PacTArMBatoLLEMY HAMPSKEHNIO OT BCEX Harpy3oK B TOM e ceveHnm ¢

VL

Fpynna 2. CBapHble KOHCTPYKLMM /B0 1X 3MeMeHTbI, paboTatoLye Npy CTaTUeCcKoli Harpyske
NPY HAMYMM PaCTATVBAIOLLYIX HANPSHKeHWI [dhepMbl; purenv pam; 6asikm nepexpbITUin n NOKPbLITUIA;
KOCOYpbl fIeCTHULL;, 060JI0UKM CWIOCOB; ornopbl BJl, 3a uck/oyeHVeM CBapHbIX OMop 60sbLUmX
nepexofoB; OMOPbl OLMHOBKWM OTKPbITbIX pacnpegenmrenbHbiX YCTPOWCTB nofctaHuuii (OPY);
ornopbl TPAHCMOPTEPHbIX rasiepeii; MPOXeKTOPHble MauTbl; 3/IEMEHTbI KOMGVHMPOBAaHHBIX OMOp
aHTEHHbIX coopyxeHuin (AC) u pgpyrve pacTsiHyTble, PacTAHYyTO-M3rnbaemble U Usrnbaemble
3/IEMEHTbI], @ TaKke KOHCTPYKLWM 1 VX 3/1eMEeHTbI rpynibl 1 Npu OTCYTCTBUM CBAPHbIX COEAUHEHUIA N
6askv nogBecHbIx nyteld u3 agyraspoB no MOCT 19425 n TY 14-2-427 npy Ha/MYAN CBApPHbIX
MOHTaXHbIX COEAVHEHUIA.

Mpynna 3. CBapHble KOHCTPYKLMM JIMGO UX 3MIEMEHTbI, paboTatoLpe npu cTaTUHecKo Harpyske,
NPEVMYLLECTBEHHO Ha CXXaTUE [KOJIOHHbI; CTOKY; OMOPHbIE MMTbI; 3NIEMEHTbI HACTIA NEPEKPbITHI;
KOHCTPYKLMY, TOAAEPXKVBAKOLLYe TEXHOOrMYeckoe 060pyaoBaHMe; BepTUKasbHble CBS3W MO

KOJIOHHaM C HanpshXeHUSIMU B pacyeTHbIX CeueHnsIX cBa3eii cabiwe 0,4 & ; @aHKepHble, Hecylwe n
OVIKCUPYIOLLME KOHCTPYKLMM (OMOPbI, PUresn XeCTKMX MonepeyrH, (rKcaTopbl) KOHTAKTHON CETW
TpaHcnopTa; onopsl Nog, o6opyaosaHue OPY, kpome ornop Nof, BbiK/oYaTem; 3/1eMeHTbl CTBOJIOB
1 6aleH AC; KOSIOHHbI GETOHOBO3HBIX 3CTaka; MPOroHbl MOKPbLITUIA N Apyrve cxaTble U CXaTto-
u3rvubaemble 3/ieMeHTbI], & Takke KOHCTPYKLIMM U UX 3MIEMEHTbI FPYNMbl 2 MPU OTCYTCTBUM CBAPHbIX
COoeAVHEHWIA.

Fpynna 4. BcrnomoraTtesibHble KOHCTPYKLWW 34aH1iA 1 COOPYMXEHUI (CBSA3W, KPOME YKa3aHHbIX B
rpynne 3; asieMeHTbl thaxBepKa; JIECTHULbI; TParbl; MIOWAAKM; OTrPavkAeHVs; METAUVIOKOHCTPYKLN
Kabe/bHbIX KaHaUs10B; BCOMOraTe/lbHble 3/1leMeHTbl COOPYXEHUI 1 T.M.), @ Taloke KOHCTPYKLMM 1 UX
3/IEMEHTbI FPyNMbl 3 NPY OTCYTCTBUM CBAPHbIX COEANHEHNIA.

MpumeyaHua

1 MNpu Ha3HaYeHUM CTasm 419 KOHCTPYKLMIA 30aHWiA 1 COOPYXEHWN | ypOBHA OTBETCTBEHHOCTM NO
FOCT 27751 Homep rpynnbl KOHCTPYKLWIA CrielyeT yMEHbLLIATEL Ha eAnHULY (419 rpynn 2-4).

2 Mpv ToMWHe npokaTa £ 740 MM HOMEP rpyMnbl KOHCTPYKLMIA CrieflyeT yMeHbLIaTb Ha eAuHILY
(s rpynn 2-4); Npy TOMWHE npokaTa £ < 6 MM - yBemumBaTh Ha eauHILy (A rpynn 1-3).

Ta6mmua B.1 - HazHaueHue cTasm B KOHCTPYKLMSX 1 COOPYEHNAX

Mapka cTasm no YcroBvs NPUMEHeHVst CTaum Npu pacyeTHol Temnepartype, °C
£2.45 457t 2 .55 £<.55
roCT rOoCT roCcT N8 TPYNN KOHCTPYKLWIA
27772 535, 19281
rocTt
14637
1012 (3|41 2 134 |1 2 3 4
C235 ||CT13kn2, - - + || + - - - - - - - -
Ct3nc2
C245 ||CTt3nc5 - + || x - - - - + - _ - +
C255, ||C13cn5 + X X - - - - + - - - +
C285
C345, oor2c 3 1 i1l -3l 21ll-H14alA4 2 -




C375 12 || 4 || 4 12 || 12 || 4 15 || 15 ||lum3
7 wwm
12

0O603HaueHVs1, NpuHATLIE B Tabmmue B.1:
3HaK "+" 03HayaeT, YTo AaHHYI0 CTaslb CrefyeT MPUMEHATb; 3HaK "-" 03HayYaeT, YTo [aHHyo
CTaUlb He criefyeT MpUMEHATb; 3HaK "X' O3HayaeT, YTO [aHHYl0 CTa/lb MOXHO NMPUYMEHATL Mpwu
COOTBETCTBYIOLLEM TEXHUKO-3KOHOMUYECKOM 060CHOBaHMN.

MpumeyaHus

1 Ana ctam C345 un 09M2C paHbl KaTeropum TpeGoBaHWiA MO yAapHON BA3KOCTW
COOTBETCTBEHHO B unc/mtene no NOCT 27772, B 3HameHatene - no FOCT 19281.

R, 2 2
2 Mpokat 13 cTasm ¢ npegesiom Tekydectn ~ M ~390 H/mMm™ crefyeT Ha3HayaTb COr/iacHO

TpebosaHvam Tabmmy, B.3 nB.4

Tabnmua B.2 - Ctamm ans Tpy6

Mapka roCT YcnoBure npUMEHeHUs CTasm Npu pacyeTHON TemnepaType, °C
cTtasm
(TonupHa,
MM)
£2.45 45712 .55 £<.55
[N TPYNN KOHCTPYKLiA

2 3 4 2 3 4 2 3 4
BCT13kn FoCT F2%% || gk || DRk || gDk || Dk | Dk - - kK%
(oo 4) 10705*
BCT13kn roCcT - F2xx || 4 Drxk - - - - - R
(4,5-10) 10705*
BCT3nc roCcT FQkkk || Dk || Dk - +2xxx ||y oxrk - - Fkkk
(no 5,5) 10705*
BCT3nc (6- |[OCT +6 +6 +6 - - +6 - - +6
10) 10705*
BCt3cn (6- ||[FOCT - - - - +5 - - R R
10) 10705*
BCTt3nc (5- ||FOCT - +4 +4 - - +4 - - -
15) 10706**
BCt3cn (5- ||[FOCT - - - - +4 - - - R
15) 10706**
20%rr* rOoCT + + - - - - - - -

8731
09ra2c*++ |FOCT + + - + + - - - -
8731




* pynna B no Tabmmue 1 FOCT 10705.
** pynna B ¢ gonosHutenbHbiMy TpeboBanmsimm no 5.1.4 TOCT 10706.
*** Kpome onop BJ1, OPY nKC.

**** BecLloBHbIE ropsyeethopMUpOBaHHbIe TPYOb! 13 yKas3aHHbIX MapoK CTasim foMnycKaeTcst
NPUMEHATL /19 3/IEMEHTOB CheLuasibHbIX 0nop 6ombumx nepexogos BJ1 BbicoTol 6osiee 60 m
(rpynna  KOHCTPYKUMIA 1); Npyv 3TOM OHW AO0J/DKHbI YAOB/IETBOPSATH TPebGOoBaHWSIM MO YAapHOWA
BA3KOCTU:

- 13 cTasM Mapku 20 npy pacyeTHoii Temnepartype £ 2.45 °C (Npu Temnepatype UCMNbITaHWiA
MuHyc 20 °C) He meHee 30 ﬂ,)K/CMz;

- M3 cTaUM Mapky 09I 2C npu pacueTHoli Temnepartype -45 °C 7 £ 255 °C (npu Temnepatype

vcnbiTaHuii MuHyc 40 °C) He MeHee 40 L|,>o<ICM2 npw TOJILLYIHE CTEHKN [0 9 MM 1 35 ,E|,>o<ICM2 - npu
TOJLMHE CTeHKN 10 MM 1 6oree.

0O603HaYeHus1, NpuHATLIE B Tab/mue B.2:
3Hak "+" 03HauaeT, YTo AaHHYI0 CTaslb CrieflyeT NPYMEHSATh; 3HaK "-" 03Ha4aeT, YTo AaHHyo
CTaslb He criefyeT NPUMeHATb; Ludpa y 3Haka "+" 03Ha4aeT KaTeropuio ctam.

Mpumeuanne - Tpy6bl, MocTaBfisieMble MO APYTMM CTaHgaptam v TY, B TOM uuc/ie
3apybexHoro Mpou3BOACTBA, CMieAyeT HasHayaTb M0 COr/lacoBaHMO C opraHusauueit -
pa3paboTUMKOM HACTOSILLYX HOPM.

Tabmmua B.3 - Hopmupyemble nokasaTtesv yaapHol BA3KOCTY NpokaTta

Pacuethias | lpynna Mpepen Tekydect npokata, H/mm :
Temneparypa, || KOHCT-
°C pyK-
LA
Ry < 290 2903 Ry < 3903 Ry < Ry 2
390 490 490
Mokasatesnm ygapHoli BaskocT, [x/cm !
KCA KCV KCV KCV KCV
npv TeMneparype uchbiTaHii Ha yaapHbIii u3ruo, °C
+20 || +20 0 -20 -20 || -40 -40 -60 -60
£2.45 1,2,3 29 34 - - 34 - 34 - 40
457 {2 .55 1 29 - - 34 - 34 34 - 40
2,3 29 - 34 - 34 - 34 - 40
£<.55 1,2,3 || 29 - - 34 - 34 - 34 40
MpumeyaHua
1 KCA - yaapHas BA3KOCTb o6pasuos tuna 1 no FOCT 9454, ucnbiTaHHblX Npu Temnepartype
+20 °C, ¢ U-o6pa3HbiM Hagpe3oMm nocrie AedhopMaLoOHHOIro CTapeHys;
KCV - ygapHas BA3KOCTb 06pasLoB ¢ V-06pasHbiM Hagpesom (Tun 11 no FOCT 9454).
2 B TONCTO/MCTOBOM MpoOKaTe MCMbITbIBAOTCA MonepeyHbie o6pasubl, B (haCoOHHOM W
COPTOBOM - MPOAO/IbHbIE.




Tabnmua B.4 - TpeboBaH!s N0 XMMUYECKOMY COCTaBy

HopmatuBHble CofepxaHue anieMeHToB*, % (He 6onee) c, % (e
COI‘IpOTI/IBneHIgFI cTanm, Hivim Gonee)
[ P &
Ry < 290 0,22 0,040 0,045** -
290< #m <390 0,14 0,035 0,035%* 0,45
390° % <490 0.12 0,015+ 0,015+ 0.46
4903 R},n < 590 0,13 0,015 0,010 0,47
R},n 2590 0,15 0,010 0,005 0,51

* [pefernbHble OTKIOHEHUSA MO XVMUYECKOMY COCTaBy B rOTOBOM rnpokaTte rno FOCT 27772.
** B c/lyyae TepMMYecKoin 06paboTku, HanpaBIeHHOW Ha U3MenbyYeHue 3epHa, 5£0,025%.
o 5+ F £0,0200%.

MpumevaHua

1 YrnepogHbIii aKBUBasIeHT (C3 , %) cregyet onpefensTb no opmyre

Me S Cr M O Cuw V+Nd Mo F
—_+ + + 4

6 24 5 40 13 14 4 2

C,-C+

rne ©, Mw & Cr M Cu v Nb Mo P MaccoBble f0/M 351€MEHTOR, %.

<
2 [ina cTtaneil ¢ HOpMaTVBHLIM COMNPOTUBEHUEM ZQO‘R}‘n <390 H/MM2

noBbilleHVe cofepxaHna yrnepoga no 0,17%

Jonyckaetcs
no COrflacoBaHMi0 C oOpraHvsauven -
o LR,
cocTasuTeniemM HopM. [ns hacoHHbIX NPodouieil ¢ HopMaTUBHBIM CONpoTUBAEHeM 390~ "
2
490 H/mMM“ ponyckaetca cogepxaHue coccopa Ao £ £0,030% u cepbl Ao S £0,025% no
COr/lacoBaHMio C OpraHusaLyein - coctasutesieM HOpM.

Ta6mua B.5 - HopmaTuBHbIE M pacyeTHbIe CONPOTMB/IEHWA MPY PACTSKEHWM, CXaTUM 1 U3rube
JICTOBOTO, LLMPOKOMOJIOCHOTO YHUBEPCA/IbHOMO 1 (haCOHHOMO NpokaTa

CTtastb Mo TonupHa HopmatusHoe PacueTHoe conpoTvBieHne***
roCT npokaTta*, Mm || conpoTusieHme** npokata, H/m npokaTa, H /MM2
27772 w2
R_yn Run R_y Ru
C235 Or2p08 235 360 230/225 350/345
C245 "2"20 245 370 240/235 360/350




CB.20"30 235 370 230/225 360/350

C255 Oor2"20 245 370 240/235 360/350

CB.20" 40 235 370 230/225 360/350

C285 Or2"10 275 390 270/260 380/370

CB.10" 20 265 380 260/250 370/360

C345 Oor2"20 325 470 320/310 460/450

CB.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 Oor4"10 345 470 335/330 460/450

C375 "2 "20 355 490 345/340 480/465

CB.20" 40 335 480 325/320 470/455

C390 Ot 4" 50 390 540 380/370 525/515

C440 "4" 30 440 590 430/420 575/560

CB.30"50 410 570 400/390 555/540

C590 Ot 10" 40 590 685 575/560 670/650
C590K

* 3a TOMYHY (DACOHHOTO NpoKaTa CrieAyeT MPUHAMATL TOSILLYHY MOJKUA.

** 3a HOpMaTMBHOE COMpPOTUB/IEHME MPUHATLI rapaHTUpPOBaHHbIE 3Ha4YeHuA npeaena
TEKy4eCTl N BPEMEHHOIo COonpoTMB/iIEHNA, NPUBOAMMBIE B TOCyAapCTBEHHbIX CTaHgapTax Win
TEXHNYECKNX YCIOBUAX. B Tex Cydasx, Korga atn 3Ha4eHnsa B rocygapCTBeHHbIX CTaHgapTax Wwim

o 2
TEXHWNUECKVX YCIIOBUSX MPYBEAEHDbI TOMbKO B OAHOM CUCTEME eAnHUL, - (KFC/MM ™), HOpMaTVBHbIE
2
conpoTuesieHnss (H/MM™) BblUMC/IEHbl YMHOXEHMEM COOTBETCTBYIOUMX BefmunH Ha 9,81 ¢

2 o
okpyrnieHvem po 5 H/mMm™. Mo corfacoBaHuMio € opraHusauueit - coctaBuTesieM HopMm
[0NycKaeTCcs NPUMEHEHMe 3Ha4eHUin HOPMATUBHBLIX CONPOTUBEHUIA, OT/IMYHBIX OT NPUBEAEHHbIX B
HacTosiLen Tabmue B.5.

% 3HAaUeHUs! PaCYETHbIX CONPOTUB/IEHNI NOJyUYEHDI AE/IEHNEM HOPMATUBHbLIX COMPOTUB/IEHMIA
Ha KO3(IPMLMEHTbI HAAEXHOCTM MO MaTepuasty, onpefenieHHble B COOTBETCTBUM C 3.2, C

OKpYr/ieH/em go 5 Hivm®. B uicruTene npefcTaB/ieHbl 3HAYEHVs! PacyeTHbIX CONPOTUBJIEHWI
npokara, noctaessiemoro no FOCT 27772 (kpome ctasm C590K) wwm gpyroii HopMaTuBHOM
[IOKyMeHTaLmK1, B KOTOPOIA UCNosb3yeTcs NpoLeypa KOHTPOsiA CBOCTB npokaTa no FOCT 27772

('Ym - 1,025), B 3HaMeHaTesie - pacyeTHoe CONpPOTUB/IEHME OCTaslbHOTO NpokKara npu Y T 1,050.




Ta6mmua B.6 - HopmaTyBHbIE 1 pacyeTHble COMPOTUBIIEHUS MPU PACTSXKEHUN, CXATIN U U3TMGe TPy

Mapka ctasm roCT TonuwpHa HopmatunsHoe PacueTHoe
CT'\eMHAK"" conponzusnemae,H/MM2 conpowuaneHwe,H/MM2
R_yn Run R_;u Ru
BCT3kn, FoCT [o 10 225 370 215 350
BCT3nc, BC13c 10705
n
BCt3nc4, FoCT 4-15 245 370 235 350
Ct13cn4, 10706
20 FOCT 8731 4-36 245 410 225 375
MpumevaHua

1 HopmaTuBHble CONPOTMBEHUA A4/19 TPYd u3 crtasmm mapku 09r2C no FOCT 8731
yCTaHaB/MBAKOTCA MO COr/IALLeHMI0 CTOPOH B COOTBETCTBMM C TpeboBaH/sAMI 3TOr0 cTaHjapTa,;
pacueTHble CONPOTUBIIEHNS - COTJIACHO 5.2 HACTOALLX HOPM.

2 [ina Tpy6 Mapok CTasieii W TO/LyH, MOCTaB/AeMbIX MO APYrM cTaHgaptam u TY,
[onyckaeTcs HasHauyeHWe HOPMATMBHBbIX W PacHeTHbIX COMPOTUB/IEHWIA MO COMlacoBaHMIO C
opraHvi3aLeii - coctaBuTesieM HOpM.

Tabmmua B.7 - PacueTHble COMPOTUBMEHNA MpokaTa CMATUIO TOPLEBOI NOBEPXHOCTH, MECTHOMY
CMATUIO B LW IMHAPUYECKMX LLapHMPaX, AUaMeTpasib HOMY CXATUO KaTKOB

BpemetiHoe PacuetHoe conpotusneHue, H/mMm 2
CONpOTVBJIEHNE,
H/imm 2
CMATUIO
TOpLeBOWA MeCTHOMY B AvameTpasibHOMY CXaTuio
noBepxHOCTU (Mpun LWIMHAPUYECKUX KaTKoB (Npu cBO60AHOM
Ha/M4mm NPUroHKM) LapHupax (uandax) KacaHu/ B KOHCTPYKLUAX C
Ry npwv NI0THOM KacaHuu orpaHu4eHHon
By NOABWKHOCTbLHO) e
360 351/343 176/171 9/9
370 361/352 180/176 9/9
380 371/362 185/181 9/9
390 380/371 190/185 10/10
400 390/381 195/190 10/10
430 420/409 210/204 10/10




440 429/419
450 439/428
460 449/438
470 459/448
480 468/457
490 478/467
510 498/486
540 527/514
570 556/543
590 576/562

215/209 11/11
220/214 11/11
224/219 11/11
229/224 11/11
234/228 12/12
239/233 12/12
249/243 12/12
263/257 13/13
278/271 14/14
288/281 14/14

MpuMeuaHme - B Tabimie ykasaHbl 3HAUEHUA PACUETHBIX COMPOTUB/EHNI, BbIUMCTIEHHBIE MO
chopmynam pasaena 3 npu 7 T 1,025 (8 uncrutene) u ™ T 1,050 (8 sHameHaTene).

Tabmmua B.8 - PacueTHble CONpoTMBIEHUSI OT/MBOK U3 YT/IepOAUCTON CTaum

HanpsbkerHoe cocTosHme 6yC”°BH°e PacueTHble conpoTusieHns, HiMm 2, OT/IMBOK
0b03Ha4EHE U3 YI1IepoaMCTOl CTa/m Mapok

15N 251 3571 450

PacTtaxeHue, cxatve v nsrvb R, 150 180 210 250

Caogur R, 90 110 130 150

Cwmstve TopLeBOIi Ry 230 270 320 370

NOBEPXHOCTM  (MPU  Has/muum

NPUroHKm)

CwmsTne MecTHoe B By 110 130 160 180

LIWWHLPUHECKIX LLapH1pax

(uancpax) Npu NIOCKOM KacaHum

[AvameTtpasibHOe CxaTve KaTkoB R 6 7 8 10

npu ceBobogHoM KacaHm (B

KOHCTPYKLUMSIX C OrpaHnyeHHoM

NOABWKHOCTb0)

lMpumeyaHve - PacyeTHble COMPOTUB/IEHVMA OT/MBOK U3 HVI3KOI'IEI'VIpOBaHHOVI CTasm,
nocTaB/IAeMO N0 ApyrM cTaHgapTam u TY, B TOM uucsie 3apybexHoro Nnpou3BoACTBa, creayeT




Ha3Ha4daTb Mo corsiacoBaHuMio C OpI'aHVISaLI,VIeVI - CoCTaBuTesnieM HopM.

Tabnmua B.9 - PacueTHble CONpOTUB/IEHWS OT/IMBOK M3 CEPOro YyryHa

HanpsixeHroe coctosiHve 6yC”°BH°e PacyeTHble conpoTuBieHUs, H/MMQ, OT/MBOK
obosHasetne 13 Ceporo 4yryHa Mapok
CUy15 C4Y20 CY25 CY30
PacTtsxeHne UeHTpasibHoe W R 55 65 85 100
n3rné
Cxatue LeHTpasibHoe 1 13rmb R, 160 200 230 250
Caopur Ry 40 50 65 75
CwmaATve TopueBoli Ry 240 300 340 370
NOBEPXHOCTU Haumumm
MPUroHKM)
Mpwnoxenve I
(cnpaBouyHoe)
Martepuasbl 4159 COeAUHEHUIA CTaslbHbIX KOHCTPYKLIMIA
Tabmua I'.1 - MaTepuasbl /19 CBapkuW, COOTBETCTBYIOLLYIE CTa/M
Crasb MaTepuasnb! asa cBapku
B YITIEKMC/IOM noa cosrocom (no FOCT MOPOLLKOBOM || MOKPbLITHIMM
rase (no rOCT 9087) NPOBOJIOKON || aneKTpoaamMu
8050) wwm B (no rocTt (no roCT
ero cmecm c 26271) 9467)
aproHom (no
FOCT 10157)
Mapka Tun
3fiekTpoaa
CBapOYHOIi NPOBOJIOKN A/1A throca NOPOLLKOBOW
aBTOMaTWYECKON 1 NPOBOJIOKN
MeXaHW31POBaHHOW cBapku (Mo
FOCT 2246)
- - . - _ . *
Ry < 200 Hivm > Cs-08I2C CB-08A AH-348-A Mn-AH-3 242*, 342A
AH-60* Mn-AH-8
MPK-
56C****
CB-08'A 246*, 246A




290 Hinm 2 Ce-10rA* || AH-17-M 950*, 350A
<
< Em <590 Himm AH-43
2
AH-47
AH-348-
A***
MaPK-
56C***k
CB-10r 2% -
CB-10HMA
By 2500 ym? | CB-08T2C || Ce-1OHMA || AHA7-M | MN-AH-3 360
CB-08XICMA MOK-56C || MM-AH-8
T
CB-10XI2CM Cs- 370
A 08XH2IrMIO

* dntoc AH-60 1 anekTpoabl Tvna 342, 346, 350 crieflyeT NPUMEHATb /151 KOHCTPYKLMIA rpynn
2, 3 Mp1 pacyeTHbIX TemnepaTypax & 2 -45 °C.

** He npuMeHATb B codeTaHnm ¢ dotocom AH-43.

** Nna cprroca AH-348-A TpebyeTca AONOSHUTENbHDBIV KOHTPOSb MEXaHUYEeCKUX CBOWCTB
MeTa/via LWBa Npu cBapke COeAVHEHWI 3/1leMEHTOB BCeX TOILYH MPU PacyeTHbIX TeMnepaTtypax
£<_45 °C 1 TO/YH CBbILLE 32 MM - npY pacyeTHbIX TeMnepaTypax & 2.45°C.

*x Kepamumyeckuii dprroc no TY 59295-001-56315282-2004.

MpumeyaHve - Mpy COOTBETCTBYIOLLEM TEXHNKO-3KOHOMUYECKOM OBOCHOBaHUM [/11 CBapKu
KOHCTPYKLMIA paspelLaeTcsi MCMosib30oBaTb CBApouHble MaTepuasbl  (MPOBOJSIOKYM, Ch/HOCHI,
3aUMTHbIE rasbl), HE yKa3aHHble B HacTosiLei Tabrmue. Mpu 3TOM MexaHU4eckue CBOMCTBa
MeTa/Ila LWBa, BbLIMO/HAEMOTO C WX NPUMEHEHVeM, [OO/DkHbl ObiTb HE HWKE CBOIICTB,
o6ecneurBaeMbIX NPUMEHEHIEM MaTEPUASIOB COTIACHO HACTOSILLE TaGmue.

Ta6nmu,a .2 - HopmaTtuBHble 1 pacyeTHble COMPOTUB/IEHUA MEeTasvia LLIBOB CBapHbIX COe,qI/IHeHVIVI Cc
YrnosbIMu LLBaMu

CBapouyHble maTepuasbl R Himm 2| Ry Hivm 2
TVIN 351IEKTPO A Mapka npoBOJIOKN
(no FOCT 9467)
242, 342A CB-08, CB-08A 410 180
346, 346A CB-08rlA, 450 200
350, 350A CB-082C, CB-10TA, MMN-AH-8, M- 490 215
AH-3
260 CB-08I2C*, Cs-10HMA, CB-10I2 590 240
370 CB-10XI'2CMA, CB-08XH2I MO 685 280
385 - 835 340

<
* TO/bKO AJ19 LWBOB C KATeToM kf ~ 8 MM B KOHCTPYKUUAX U3 CTasM C npeaesiom Tekydectn 440



H/MM2 n 6osnee.

Tabnmua I'.3 - TpeboBaHus k 60Tam Npy pasimyHbIX YCIOBUSX UX NPYMEHEHNS

PacueTHas Knacc npoyHocTn 60/T0B 1 TpeboBaHus K HaM no FOCT P 52627 B
Temneparypa ¢, °C KOHCTPYKLMAX
He paccuMTbIBaEMbIX Ha YCTaUTOCT || paccunTbiBaeMblX Ha yCTasiocTb
b
npu pa6oTte 60/TOB Ha
pacTsxeHre wm cpes pacTsxeH1e wim cpes
cpes cpes
2-45 5,6 5,6 5.6 5,6
- 5.8 - -
8,8 8,8 8,8 8,8
10,9 10,9 10,9 10,9
- 12,9 - 12,9
45712 .55 5,6 5,6 5,6 5,6
8.8 8.8 8,8* 8.8
10,9 10,9 10,9* 10,9
- 12,9 - 12,9
<-55 5,6 5,6 - 5,6
8,8* 8,8 8,8* 8,8
10,9* 10,9 10,9* 10,9
- 12,9 - 12,9
* C Tpe6oBaHNEM UCMbITAHMA HAa pa3pbiB Ha KOCOIA Waiibe no 6.5 FOCT P 52627.

Tabnmua I'.4 - Mapku ctanm (oyHaaMeHTHbIX 60/TTOB 1 YCIOBUSA UX NPUMEHEHNS



KoHCTpyKLmmn HopmaTusHbIli || Mapku cTasim Npu pacyeTHoi Temnepatype £,
[OKYMEHT °C
2.45 4572 .55 <-55
KoHCTpykuumn,  kpome  onop FOCT 535 C13nc2, C13nc4, -
BO3AYLLHbIX TWHWIA Ct3cn2 Ct3cn4
3MieKTponepeaaun, -
pacnpefenmTenbHbIX YCTPOCTB
1 KOHTaKTHOI ceTn
FOCT 1050 20 - -
FOCT 19281 - 09ra2c-4* 09rac-4*
Ona U-o6pasHbix 6o0sToB, a [OCT 535 Ct3nc4, - -
Takke (yHOAMEHTHbIX 6O/TTOB C13cn4
onop BO3AYLLHbIX JWHWIA - -
3MieKTponepeaauu,
pacnpefenmrenbHbIX YCTPOMCTB
1 KOHTaKTHOI ceTn
FOCT 19281 - 09rac-4* 09ra2c-6**
* [lonyckaeTcs npuMeHeHve Apyrux ctanein no FOCT 19281 kateropum 4.
** [lonyckaeTcsl npuMeHeHve apyrux ctaneii no FOCT 19281 kateropum 6.

Ta6mua 5 - HopmaTtuBHble COMPOTUB/IEHWS CTa/ GOJTTOB W pacyeTHble CONpPOTUB/IEHNS
. 2
0/1HO60/TTOBbIX COEAVHEHNI CPE3Y U PACTSHKEHWIO, HIMM

Knacc npouHocTn 6osmoB MOCT P Rym Rigm Ry Rys
52627
5,6 500 300 210 225
58 500 400 210 -
8,8 830 665 330 450
10,9 1040 935 415 560
12,9 1220 1100 425 -

Tabnmua I'.6 - PacueTHble ConpoTUBEHUA CMATUIO 3/IEMEHTOB, COeAVHSIEMbIX 60/TTaMmn

BpemeHHOe conpoTuBiEeHNE CTau Ry, 2
R PacuyeTHble conpoTvBieHus ~*F , Himm ™, cMATUO

2
coeIMHAEMbIX 3/IEMEHTOB ~ 4% H/mm 3/IEMEHTOB, COeUHAEMbIX 60sTamMm

360 560 475

Kfacca To4HOCTN A H Kf1iaccoB TOYHOCTU B



370

380

390

430

440

450

460

470

480

490

510

540

570

590

580

590

610

670

685

700

720

735

750

765

795

845

890

920

485

500

515

565

580

595

605

620

630

645

670

710

750

775

chopmynam pasgena 4 HaCcTOSILLYX HOPM C OKpYr/ieHreM Ao 5 H/MMQ.

MpymeyaHue - 3HaYeHUs pacyeTHbIX COﬂpOTVIBI'IeHVIVI, YKa3aHHble B Tabnmue, BblUuMCEHbI MO

Ta6mmua I".7 - PacueTHble CONPOTUBIIEHNS PACTSXEHWIO (PYHAAMEHTHbIX 60/TTOB

HOMMZa“bem AVaMETP PacueTHble conpoTvBeHust o , H/MMQ, 60/TTOB U3 CTa/I MapokK
0/TTOB, MM
no FOCT 535* no rOCT 19281*
CT13nc4, CT3n022, C13cn4, C13cn 09r2C-4,09r2c-6
12,16, 20 200 265
24,30 190 245
36 190 230




42, 48,56 180 230

64,72, 80 180 220
90, 100 180 210
110, 125, 140 165 210

* PacueTHble COMPOTUB/IEHNSI GOJTTOB M3 APYIMX MapoK cTasieil criefyer BblUMCsTb MO
chopmynam pasgena 6 HacTOSALLYIX HOPM.

MpumeyaHnus
1 Ctasb no FOCT 535 goskHa nocTae/maTbes No 1-i rpynne.

2 3HaueHst pacyeTHbIX COMPOTVB/IEHWIA, ykasaHHble B Tabnmue, Bblunc/ieHbl N0 hopmMyriam
2
MyHKTa 6.6 HACTOSLLYX HOPM C OKPYT/ieHrem Ao 5 Himm ™.

Ta6mmua .8 - HopMaTuBHbIE U PACUYETHbIE COMPOTMBIIEHNSI PACTSXXEHWIO BbICOKOMPOYHbIX GOJTTOB
m3 cta/m 40X no FOCT P 52643

HoMuHasbHbI ArameTp pesb6bl €, M Foun Him? Bt Him?
16, 20, (22), 24, (27) 1078 755
30 900 630
36 800 560
42 650 455
48 600 420
MpuMeyanye - PasmMepbi, 3aK/IOYEHHbIE B CKOBKY, NMPUMEHATb HE PEKOMEH/YETCS.

Ta6mua .9 - Miowaam ceveHms 60/ToB

dym || 16 | @8 || 20 || 22) | 24 | 27) || 30 36 42 48

L 2,01 || 254 || 3,14 || 3,80 |[ 452 | 572 | 7,06 | 10,17 | 13,85 | 18,09

Ay CM2 1,57 || 192 | 2,45 |[ 3,03 | 3,53 | 459 | 561 8,16 || 11,20 | 14,72

MpumeyaHnus

1 Nrnowpan ceyenns 60O/TOB AvaMeTpOM CBbile 48 MM criegyeT npuHumats no MOCT
24379.1.




2 Pa3mepbl, 3aK/Il04eHHbIe B CKOOKW, HE PEKOMEHAYETCS NPUMEHATb B KOHCTPYKLMAX, KpOMe
onop B/T1n OPY.

Ta6mmua I.10 - dr3nyeckre xapakTepUCTVKN MaTePUAIOB A/15 CTaslbHbIX KOHCTPYKLIA

XapaxktepucTuku 3HaueHve
MnoTtHocTb “, K :
npokarta 1 CTa/lbHbIX OT/IMBOK 7850
OT/WMBOK U3 YyryHa 7200
KoabdomumeHT smHeiHoro pacumpenus &, °C - 0,12-10 -
Mogyns ynpyroctu £, Himm?
MPOKaTHO CTas, CTa/lbHbIX OT/MBOK 2,06-105
OT/MBOK U3 YyryHa Mapok:
cu1s 08310
CY20, CuY25, CY30 0,98-105
My4KOB ¥ MPSAAEN napasvie/ib HbiX MPOBOJIOK 1,96-105
KaHaTOB CTaslbHbIX:
CnupasibHbIX U 3aKPbITbIX HECYLLYIX 1,67-105
[1BOVIHOI CBVBKM 1,47-105
[1BOVIHOI CBVBKW C HEMETA/VTMYECKUM CEPAEYHNKOM 1127.105
Moy’ CABUra MPOKATHOI CTasM U CTaTbHbIX OT/MBOK &, H/MM2 0,79-105
KoadbdhmumeHT nonepeuHoin fechopmanym (MyaccoHa) * 0,3

MpumeyaHve - 3HaueHUs MoAYNA YNPYrocTyh faHbl 4/ KaHaTOB, NPEABAPUTENLHO BbITSIHYTHIX
YCWIEM, paBHbIM He MeHee 60% paspbIBHOTO YCWWS [i/151 KaHaTa B LiESIOM.

Tabnmua .11 - drsnyeckre xapakTepucTVKM NPOBOAOB M NPOBOJIOKN



HavmeHoBaHve matepuasios

AnomuHreBble nposoga no NOCT 839E

MegHble npoBoga no MOCT 839E

CraneaniomuHesble nposoga no MOCT 839E
NPV OTHOLLEHUW NOLLRAEN a/FOMUHIS K
CTa/m, paBHOM:

676,25

0,65

4,29+4,39

7,71+8,04

1,46

12,22

18,2718,5

Bumetasymyeckan ctasiemegHas nNpoBOJiOKa
no FOCT 3822 anameTpom, MM:

16%4

Mapka un
HOMUHa/IbHOE

2
ceyeHve, MM

A, AHI; 16~
800

M; 4800

AC, ACK;
ACKI1, ACKC

10 n 6onee

95

120 n6onee

150 v 6onee

185 n 6onee

330

400 1 500

BECM 1

2,0712,5

28,2

Moayne

ynpyroctn £

H/MM2

0,630-10°

1,300.10°

0,825.10°

1,460-10°

0,890-10°

0,770-10°

1,140.10°

0,665-10°

0,665-10°

1,870-10°

1,900.10°

KoadbcpmumeHT
JWHeAHoro

pacumpeHun
OC_I

023107

017.107*

0,192.10~*

0,139-107*

0,183-107*

0,198-10~*

0,155.10"*

0212.10~*

021210~

012710~

0124107

FOCT 3822.

[MpumeyaHve - 3HaueHVss Macchl MPOBOAOB U NMPOBOJIOKN criegyeT npuHumMaTts no FOCT 839E n

Mpunoxexve [,
(o6s13aTENBbHOE)

KoadhehuumeHTb! /19 pacyeTa Ha YCTOWYMBOCTb LIEHTPasTbHO- U BHELEHTPEHHO-CXAaTbIX 3/IEMEHTOB

Ta6mmua [.1 - KoadhhmumeHTbl YCTOMYMBOCTM NMPU LIEHTPaslbHOM CXaTum




YCroBHas MMGKoCTb *

KoathdhuumeHtsl ¥ gns Tuna ceverms

I3 b 4
04 999 998 992
0,6 994 986 950
0,8 981 967 929
1,0 968 948 901
12 954 927 878
14 938 905 842
16 920 881 811
18 900 855 778
2,0 877 826 744
2,2 851 794 709
2,4 820 760 672
2,6 785 722 635
2,8 747 683 598
3,0 704 643 562
3,2 660 602 526
34 615 562 492
3,6 572 524 460
3.8 530 487 430
4,0 475 453 401
4,2 431 421 375
4,4 393 392 351




4,6

4.8

50

52

54

5,6

58

6,0

6,2

6,4

6,6

6,8

7,0

7.2

7,4

7,6

7.8

8,0

8,5

9,0

9,5

10,0

10,5

359

330

304

281

261

242

359

330

304

281

328

308

289

271

255

240

226

211

198

186

174

164

155

147

139

132

125

119

105

094

084

076

069




11,0 063
11,5 057
12,0 053
12,5 049
13,0 045
14,0 039
MpumeyaHme - 3Hauenns kosdpdmumentos ¥ B Tabmmue yBemmyens B 1000 pas.

Tabmmua [1.2 - KoathtpuuyeHTbl B/msHuA hopMbl cedeHns

Tun Cxema ceyeHus 1 SKCLEeHTpUcuTeT Ag 3HaueHna 7 npu
ceye E
HUSA
0< < 5 oy 5
014mis 5<m<p [01¢m<| 5
5 {ms
20

1 - 1,0 1,0 1,0

2 - 0,85 0,85 0,85

3 % o - 0,75+0,02 * 0,75+0,02 * 0,85

4 ° ° - | 1,35 - 0,05 - 0,015 - )R 11 11

¥ L-ops
= h ’
)
5 A, 7 4, o O,SA,? A9 0,25 (1,450,050 - 0,01(5 - m) ™ 1,2 1,2
I 1 - ] N
—|- == _r -
A il 0054, [ | [Mosa,
e 0,15 |
p <018




05 |[ (1,75 -0,1m) — 0,02(5 — s} 1,25 1,25

120 (1,30 = 0,1m) - 0,02(6 — ) 1,4-0,02 * 13

nj[l—o,z(s—m)“_l k& "3
Lc0.15 !
h = V.
5, 9 P - ] . :
I | 1-08% 1-08% 1-08%

1‘1' : | | ul 7’?5[ k] 7’?5[ k] 7’?5[ %

[ . L I

I 1

920,15

?;- 0,25 || (0,75 + 0,05) - 0,01(5 - s) 1,0 1,0
! U

0,54
0,5 (0,5 + 0108 + 0,025 — ) A 1,0 1,0
21 (0,25 +0,15m2) + 0,03(5 - ) A 1,0 1,0
T ? |1 0.5 || (1,25 -0,05m) - 0,01(5 - i ™ 1,0 1,0
o) + | L —/?\— —-I—“-
~ ! |
Ay
21 (1,5 - 0,1) = 0,02(5 — ) A 1,0 1,0
A 0,5 14 1,4 1,4 1,4
f—
—
AW
e
0,54 f
1,0 L6 = 0,015 - sid 1,6 1,35+0,05| 1,6
m
2,0 LE-0,0205 - m)h 1,8 1,3+0,1%# || 1,8

T 0.54 ? ? 0,5 145 + 0,040 1,65 1,45+0,04| 1,65
As | s | ¥ "

1,0 18+ 0,120 24 18+0,12 || 24
"




15

2,0+ 025 +01x

2,0

3040250+ 010

MpumevaHua

1 [1na TMNOB ceveHwii 5-7 Npu noAcyeTe 3HaueH

D,IAffA

2 [N TUNOB CeYeHui 6-7 3HaueHns 73 creflyeT NPUHUMATL PaBHLIMN 3HAYEHUAM 7 /18 TUNa 5 Ny Tex ke 3HaueHMsX

¥ nrowgb BepTUKasbHbIX 3/IEMEHTOB MOJIOK HE CrieflyeT yunTbiBaTb.

A 1Ay,

Ta6rmua f1.3 - KoahcuupmeHTbl yeToiumBocTn ¥ npu BHELI@HTPEHHOM CXXaTIM Cr/IOLHOCTEHUATbIX

CTep)KHeI7I B N/IOCKOCTH ,D,eﬁCTBVIFI MOMEHTa, cosna,qaroueﬁ C N/IOCKOCTbHO CUMMETPpUnN

Yernosras 3Hauere “¢ Npu NpYBEAEHHOM OTHOCUTESLHOM 3KCLiEHTpUCUTETE ¢
rMeKocTb *

0,1 0,25 0,5 0,75 1,0 1,25 1,5 1,75 2,0
0,5 967 922 850 782 722 669 620 577 538
1,0 925 854 778 711 653 600 563 520 484
1,5 875 804 716 647 593 548 507 470 439
2,0 813 742 653 587 536 496 457 425 397
2,5 742 672 587 526 480 442 410 383 357
3,0 667 597 520 465 425 395 365 342 320
35 587 522 455 408 375 350 325 303 287
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

10,0

11,0

12,0

13,0

14,0

122

100

083

069

062

052

117

097

079

067

061

049

112

093

077

064

054

049

107

091

076

063

053

048

103

090

075

062

052

048

100

085

073

060

051

047

098

081

071

059

051

047

096

080

069

059

050

046

093

079

068

058

049

045

MpoposokeHve Tabmmusl 4.3

YenosHas 3HaueHre ¥¢ Npu NpuBeJEHHOM OTHOCHTENEHOM SKCLiEHTpUCUTETE 8
rMekocTs *

25 3,0 35 4,0 45 5,0 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
15 388 347 312 283 262 240 223 207 195
2,0 352 315 286 260 240 222 206 193 182
25 317 287 262 238 220 204 190 178 168
3,0 287 260 238 217 202 187 175 166 156
35 258 233 216 198 183 172 162 153 145
4,0 232 212 197 181 168 158 149 140 135
4,5 208 192 178 165 155 146 137 130 125
5,0 188 175 162 150 143 135 126 120 117
55 170 158 148 138 132 124 117 112 108
6,0 153 145 137 128 120 115 109 104 100
6,5 140 132 125 117 112 106 101 097 094




7,0

8,0

9,0

10,0

11,0

12,0

13,0

14,0

127

106

088

075

063

055

049

044

121

100

085

072

062

054

048

043

115

095

082

070

061

053

048

043

108

091

079

069

060

052

047

042

102

087

075

065

057

051

045

041

098

083

072

062

055

050

044

040

094

081

069

060

053

049

043

040

091

078

066

059

052

048

042

039

087

076

065

058

051

047

041

039

Mpogoskenve Tabmmubl .3

YenosHas 3Hauenre Pe Npu NpuBeJEHHOM OTHOCKTESTEHOM SKCLiEHTpUCUTETE ¢
ruekocTs *

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
25 158 144 130 118 101 090 076 065
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
5,0 111 103 095 088 079 072 062 053
55 104 095 089 084 075 069 060 051




6,0 096 089 084 079 072 066 057 049
6,5 089 083 080 074 068 062 054 047
7,0 083 078 074 070 064 059 052 045
8,0 074 068 065 062 057 053 047 041
9,0 064 061 058 055 051 048 043 038
10,0 057 055 052 049 046 043 039 035
11,0 050 048 046 044 040 038 035 032
12,0 046 044 042 040 037 035 032 029
13,0 041 039 038 037 035 033 030 027
14,0 038 037 036 036 034 032 029 026

MpumeyaHus

1 3HaueHust koachcpuumentos ¥¢ B TabmmLe yBermueHs! B 1000 pas.

2 3HaueHus ¥¢ crieyet NpUHUMATL He BbilLe 3HaueHui © .

Ta6mmua [.4 - KoaththuumeHTbl yeToiumBocTn ¥¢ npu BHELLEHTPEHHOM CXaTUM CKBO3HBIX CTEpXHEl
B M/I0OCKOCTU AECTBYSI MOMEHTA, COBMNAJAatoLLeii C N/I0CKOCTbI0 CUMMETPUM

YcnosHas

3HaueHve P¢ npu OTHOCUTENLHOM 3KCLiEHTpUCUTETE #2
npvBeaeHHas

rv6KocTb ¥

0,1 0,25 0,5 0,75 10 1,25 15 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
15 830 727 600 517 454 407 367 336 311
2,0 774 673 556 479 423 381 346 318 293
2,5 708 608 507 439 391 354 322 297 274
3,0 637 545 455 399 356 324 296 275 255
3,5 562 480 402 355 320 294 270 251 235



4,0 484 422 357 317 288 264 246 228 215
4,5 415 365 315 281 258 237 223 207 196
5,0 350 315 277 250 230 212 201 186 178
55 300 273 245 223 203 192 182 172 163
6,0 255 237 216 198 183 174 165 156 149
6,5 221 208 190 178 165 157 149 142 137
7,0 192 184 168 160 150 141 135 130 125
8,0 148 142 136 130 123 118 113 108 105
9,0 117 114 110 107 102 098 094 090 087
10,0 097 094 091 090 087 084 080 076 073
11,0 082 078 077 076 073 071 068 066 064
12,0 068 066 064 063 061 060 058 057 056
13,0 060 059 054 053 052 051 050 049 049
14,0 050 049 048 047 046 046 045 044 043
Mpogosokenve Tabmmupl 4.4
n p{n%?:;ffaﬂ 3uauervie Pe npu oTHOCHTENLHOM 3KCLEHTPUCHTETE #
TUBKOCTb Ay

25 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
25 238 215 192 175 162 148 136 127 120




3,0

35

4,0

45

50

55

6,0

6,5

7,0

8,0

9,0

10,0

11,0

12,0

13,0

14,0

222

206

191

176

161

147

135

124

114

097

082

070

060

054

048

043

201 182 165 153 138 130 121 116

187 170 155 143 130 123 115 110

173 160 145 133 124 118 110 105

160 149 136 124 116 110 105 096

149 138 127 117 108 104 100 095

137 128 118 110 102 098 095 091

126 119 109 103 097 || 093 090 085

117 109 102 097 092 088 085 080

108 101 095 091 087 || 083 079 076

091 085 082 079 077 || 073 070 067

079 075 072 069 067 064 062 059

067 064 062 060 058 || 056 054 052

058 056 054 053 052 050 048 046

053 050 049 048 047 045 043 042

047 046 045 044 044 042 041 040

042 042 041 041 040 039 039 038

OkoHuaHvie Tabmmubl [1.4

YcnosHas
npvBeaeHHas

rMBKocTb ¥

3HaueHve Ve npyY OTHOCUTE/IbHOM 3KCLeHTpuUcuteTe #

7,0 8,0 9,0 10 12 14 17 20
0,5 125 111 100 091 077 067 058 048
10 121 109 098 090 077 066 055 046
15 119 108 096 088 077 065 053 045




2,0 117 106 095 086 076 064 052 045
25 113 103 093 083 074 062 051 044
3,0 110 100 091 081 071 061 051 043
35 106 096 088 078 069 059 050 042
4,0 100 093 084 076 067 057 049 041
45 096 089 079 073 065 055 048 040
5,0 092 086 076 071 062 054 047 039
55 087 081 074 068 059 052 046 039
6,0 083 077 070 065 056 051 045 039
6,5 077 072 066 061 054 050 044 037
7,0 074 068 063 058 051 047 043 036
8,0 065 060 055 052 048 044 041 035
9,0 056 053 050 048 045 042 039 035
10,0 050 047 045 043 041 038 036 033
11,0 044 043 042 041 038 035 032 030
12,0 040 039 038 037 034 032 030 028
13,0 038 037 036 035 032 030 028 026
14,0 037 036 035 034 031 029 027 025

MpumeyaHus

1 3Hauennst koadpthrureHToB ¢ B Ta6mmue yBermueHs! B 1000 pas.

2 3HaueHns ¥¢ crieayet NpUHUMATL He Bbille 3HaueHui © .

e
Tabmua 4.5 - MpuBeaeHHbIE OTHOCUTE bHBIE SKCLEHTPUCUTETbI % [1NA BHELE@HTPEHHO-CXATBIX
CTEPXHEN C LIAPHUPHO-0MEePTbIMM KOHLLAMU



3nopbI MOMEHTOB

=

3nauenre ¢ npn "¢l pasrom

0.1

0,5

1,0

15

2,0

3,0

4,0

50

7,0

10,0

20,0

0,10

0,10

0,10

0,10

0,10

0,10

0,10

0,30

0,17

0,10

0,10

0,10

0,10

0,10

0,68

0,39

0,22

0,10

0,10

0,10

0,10

1,12

0,68

0,36

0,18

0,10

0,10

0,10

1,60

1,03

0,55

0,30

0,15

0,10

0,10

2,62

1,80

1,17

0,57

0,23

0,15

0,10

3,55

2,75

1,95

1,03

0,48

0,18

0,10

4,55

3,72

2,77

1,78

0,95

0,40

0,10

6,50

5,65

4,60

3,35

2,18

1,25

0,50

9,40

8,60

7,40

5,90

4,40

3,00

1,70

19,40

18,50

17,20

15,40

13,40

11,40

9,50

0,10

0,10

0,10

0,10

0,10

0,10

0,10

0,31

0,22

0,17

0,14

0,10

0,16

0,22

0,68

0,46

0,38

0,32

0,26

0,28

0,32

1,12

0,73

0,58

0,49

0,41

0,40

0,42

1,60

1,05

0,80

0,66

0,57

0,52

0,55

2,62

1,88

1,33

1,05

0,95

0,95

0,95

3,55

2,75

2,00

1,52

1,38

1,25

1,10

4,55

3,72

2,77

2,22

1,80

1,60

1,35

6,50

5,65

4,60

3,50

2,95

2,50

2,20

9,40

8,60

7,40

5,90

4,70

4,00

3,50

19,40

18,50

17,20

15,40

13,40

11,50

10,80

0,10

0,10

0,10

0,10

0,10

0,32

0,28

0,27

0,26

0,25

0,70

0,60

0,55

0,52

0,52

1,12

0,90

0,84

0,78

0,78

1,60

1,28

1,15

1,10

1,10

2,62

1,96

1,75

1,60

1,55

2,55

2,75

2,43

2,20

2,10

4,55

3,72

3,17

2,83

2,78

6,50

5,65

4,80

4,00

3,85

9,40

8,40

7,40

6,30

5,90

19,40

18,50

17,20

15,40

14,50




610,10/ 0,28|0,52(0,78|/1,10((1,55|(2,00{/2,70| 3,80/ 5,60 || 13,80

710,10/0,32|0,52{0,78[1,10/1,55|/1,90|2,60|3,75|{ 5,50 || 13,00

6=0,5 1(0,10({0,40(/0,80(1,23|/1,682,62|3,55|(4,55(/6,50(9,10|/19,40

210,10/0,40|0,78/1,20(/1,60((2,30|(3,15|/4,10 5,85/ 8,60 || 18,50

310,10/0,40|0,77{1,17[1,55(2,30|3,10 3,90 5,55 8,13 || 18,00

40,10 0,40|0,75(1,13|1,55((2,30(/3,05|3,80(5,30| 7,60 17,50

510,10/ 0,40|0,75(11,10/1,55((2,30{3,00|/ 3,80 5,30 7,60 (| 17,00

610,10/ 0,40(0,75{1,10({1,50(2,30||3,00|/ 3,805,301 7,60 || 16,50

710,10/0,40(0,75{1,10({1,40(2,30|3,00|/ 3,805,301 7,60 || 16,00

0O603HaueHVs, NpuHATLIE B Tabmue [.5:

AT T T

KoadhchuumeHnT "1 nns pacuyeTa Ha yCTOWUNBOCTB CXATbIX CTEPXHEN TOHKOCTEHHOTO
OTKPbITOro ceueHusi

1. KoathhmUmeHT "M 19 TUNOB CedeHuid, NPUBEEHHBIX HA pPUCYHKax B Tabnmue [1.6, creayet
BbIUMC/ITb N0 hopmyrie

2
e 16( 2 Y
1+SB+\/(1—SB)2 +_[ce—?fr
# ) (4.1)
roe
3=4p/pu,
B=1+28/0)(e, k)
2 2
= 8w + 0156132 1 AR,
e (A.2)
@=alh _growenve paccTosiHvA %% Mexay LeHTPOM TSXECTV U LIeHTPOM U3riba CeueHnst K

BbICOTE CeyeHusa k )

e =M N IKCLLEHTPUCUTET MPWIOXKEHUA CXUMAIOLLE/ CWIbl OTHOCUTENBHO Ocu * ~ X,
NPVHYMaEeMbIii CO CBOUM 3HaKoM (B Tabmmue [.6 nokasaH co 3Hakom "nstoc”).

B chopmynax ([.2) 0603Ha4eHO

2 2
o =Ly + 1) i(AR) + o

w =101 I o
@ Y -30€ecb o - CeKTopuasibHbI MOMEHT MHEPLIM CEYEHUSA,;



- 3
fe = (U320t MOMEHT VHEPLN CEYEHUS MPN CBOBOHOM Kpy4eHWM;

by n % - cooteTCTBEHHO LLMpVHA W TOJILLMHA JIMCTOB, 06Pa3YHOLLYIX CEUEHME, BKOYAs CTEHKY.

dopmysbl 4518 onpegenerus «, £, ¢ un f W UX 3HaYEHUs npuBeeHsl B Tabmue [.6.

Tabnmua [.6 - KoadhdmumeHTbl @@, & 6

Tun ceueHws w o g
0,25 0 0
iz Ny = Iyhy Mo dhopmyre
f2 I kb (>K12)
»
J npwioxeHus XX

—% N 0 By To xe
x : X
0 o
y
3+2y 4(3+7) 0
= (6 +n)* @+n)6+n)
o=

0O603HaueHVs, NpuHATLIE B Tabmue [.6:

Il n IQ - MOMEHTbI MHEPLIMM COOTBETCTBEHHO 6O/IbLLENO U MEHbLUETO NOSICOB OTHOCUTE/bHO

ocun cummeTpun cevermns ¥ T

2. KoaththvLmMeHT “m2  npy pacueTe Ha YCTOMUMBOCTb CTEPXHS LUBE/IEPHOTO CeuyeHus (Mpu

I, i
0603HaveHusX, MpUHATBLIX B Tabmue 4.6 (7 © °*), - M-06pa3Horo ceueHus) criegyeT BblUUCATh Mo

chopmyrne (4.1), yunTbiBast Npu 3TOM, 4TO
npn @ =8 By e fw Tonupma creran ¥ - TonupHa nosok:

A=hep(2+n),

Iy =tph?B? (34 29) M12(6 + )] = AR°82 (3+ 20) /[12(6 +1)(2 )], @3)

1, =kt b (6 +7)112 = A2 (6 + ) 122 + 7)]



Ly =i (1 2) 32+ m)] = 4 L+ 20) 1132+ )]

Mpu pacueTe cTepxHs [1-06pPa3HOr0 CeYeHUsl Ha LieHTpasbHoe cxatve B copmyne ([.1)
cregyet npuHumath £x “0uTorga & = 1.

3. PacyeT Ha yCTONYMBOCTb BHELIEHTPEHHO-CKATHIX 3/IEMEHTOB [JBYTABPOBOTO CEUEHNS C [BYMS

OCSIMW CUMMETPIM, HEMPEpPbIBHO NOAKPEN/IeHHbIX BAO/b O/HOM 13 MOSoK (pUcyHok [.1), crieayet

BbINOMHATL MO popMynam (6) U (7) HACTOSAILLYX HOPM, B KOTOPbIX KO3(hhMLMEHT “1ax  criegyeT
BbIUMCAATL NO hopmysie

141,11, +ai987
1+ A7 +if) i h? +e, /h]

Cmax

. (0.4)

PucyHok [1.1 - Cxema ceyeHus afemeHTa, NnogkpensieHHoro BAo/ b nosikv

KoabdpmumeHT & creayet onpegenaTb no doopmyne (K.4) npuioxexns XK.

i
Mpv onpefeneHnn & 3HadeHne ¢ crieflyet NpUHIMAaTh PaBHBIM PACCTOSHAID MEXY CEYEHUAMM
3/EMEHTA, 3aKPEMNIeHHbIMU OT MOBOPOTA OTHOCWTE/bHO MPOAO/ILHONM OCK (PacCcTosiHie Mexay
y3/iamMu KpenieHusi CBA3ell, pacnopok v T.n.).

AkcueHTpucuTet £x =My N B dopmyne ([4.4) cuvTaeTcs MOSIOXKUTESbHBIM, €C/M Touka
NPWIOXEHUS CWbl CMELLEHa B CTOPOHY CBOBGOAHOWN NOSKK; ANA LeHTPaslbHO-CXAaTbIX 3/IEMEHTOB

fx 70,

Mpv onpepenerm °* 3a pacueTHblli MOMEHT iy crenyet NpyHYMaTb HambosbLLMA MOMEHT B

o i
npeaenax pacueTHol A/mkbl *¢ aneMeHTa.

Mpunoxexve E
(o6s3aTenpHoe)

KoathehuLmeHTb! 4191 pacyeTa 3/IEMEHTOB KOHCTPYKLMIA C yHETOM Pas3BUTUS NIACTUYECKIX

AechopmaLiuin
Ta6nmua E.1 - Koadpchuumentsl ©1, 52 n
Tvn Cxema ceyeHus Af Haunbosbuwme 3HauyeHms
ceyeHus E KoathuLMEHTOB
[ <y % npu
M}, =0
1 025 || 1,19 || 1,47 15
|y
A
x7— — X Xx

0,5 112




10 | 107
20 || 1,04
| ¥ 05 | 1,40 | 147 2,0
I
Xx— t+ —x
A7 A
170,54,
10 | 128
20 || 1,18
y 025 | 1,19 || 1,07 15
/Af
F% .
0,54 / 1
[y 4
05 || 1,12 || 1,12
10 | 107 || 119
20 || 1,04 | 1,26
05 || 1,40 || 1,12 2,0
EB
10 | 128 | 1,20
20 || 1,18 || 1,31
a) y 6) ¥ - 1,47 1,47 a)2,0
— —x __x 6) 3,0
|y y
. 025 | 1,47 || 1,04 30
“.
A, 1
x—- — X
0,547, | 0,54,
E
05 1,07




10 1,12
2,0 1,19
7 J - 1,26 || 1,26 1,5
— X
[y
8 - 1,60 || 1,47 a) 3,0
6) 1,0
9 a) 6) ’ 05 || 1,60 | 1,07 a)3,0
[} A‘r | |
4— X X L. x
| 054, |y
J‘ L W J
1,0 1,12 6) 1,0
2,0 1,19
*Tpn MJ‘ #O crefyet npuHuMaTh # = 1,5, 3a UCK/IIoYEHEM cedeHrst Tvna 5, a, /19 KOTOporo

2 =2 ntnabs, 6, o1 koToporo # = 3.

MpumeyaHus

o Ar I A,
1 Mpu onpeaeneHun Ko3HHULMEHTOB A/18 NPOMEXYTOUHBIX 3HAYEHWI fonyckaetcs
JMHEHAs UHTePNOALWA.

2 3HaueHve KoaduumeHTos “ %, ‘y npuHUMaloT He 6onee 1,15 nr, rae LA KoathMLMEHT
HaZieXHOCTV Mo Harpyske, onpeAensieMblii kak OTHOLLEHVE PACHETHOTO 3HAYEHUSI AKBUBASIEHTHO
(o 3HaYeHVIo U3rdatoLLEro MOMEHTA) Harpy3ku K HOpMaTUBHOMY.

Ta6mua E.2 - KoadpcpuumenTsl @1, ®2 ®3 nng pacueta Ha u3rv6 npsiMOYrofibHbIX M/T, ONepTbX
Mo YEeTbIPEM 1 TPEM CTOPOHAM

Mwtsl Mpn &/a

10 | 11 1,2 13 14 15 16 1,7 18 19 2,0 72

OnepTble || «; ||0,048(0,055 (0,063 0,069|0,075| 0,081 0,086 | 0,091 (/0,094 (0,098 0,100 0,125
no

yeTbipem
CcTOpoHam

oy || 0,048/0,049 (10,050 (10,050 0,050 0,050 0,049 || 0,048 || 0,048 | 0,047 0,046 | 0,037

OnepTble || g
o Tpem

alfdl

Mpn




CTOpOHam

05 || 0,6 0,7 0,8 0,9 1,0 12 14 2,0 »2

0,060 0,074 0,088 0,097/ 0,107|0,112/0,120|{0,126 0,132 {0,133

O603HaueHVs, NpuHATbIe B Tabmue E.2:

b . prvHHas cTopoHa; ¢ - KopoTKasi CTOPOHA; dp

[/MHa cBOGOAHON CTOPOHLI; %1 - A/mHa CTOPOHBI,
nepneHavKyipHoi K CBO60AHOIA.

MpunoxeHune XX
(o653aTenbHoOE)

KoaththyLMEHT YCTOUMBOCTY Mpu n3rnbe “#

X.1 Koadhdpmument ¥ ana pacueta Ha yCTOMUMBOCTL M3rM6AEMBbIX 3/EMEHTOB ABYTABPOBOIO,
TaBPOBOTO U LLBE/VIEPHOTO CEYEHUiA CrieflyeT onpefensiTb B 3aBUCUMOCTMN OT pacCcTaHOBKY CBsi3el,
packpenssiloupMx COkaTblii  MOsic, BUZA Harpysku ¥ MecTa ee npwioxeHus. [pyu  3ToM

L1

npeanosiaraeTcsi, Yto Harpyska [eiicTBYeT B MIOCKOCTY Haubosblieit )ecTkocTn ( M), a

OMOpHbIE CeYeHnsa 3akpensieHbl OT 60OKOBbIX CMeLLIﬁHVII?’I nnosopoTa.

YK.2 [1n8 6a/KV M KOHCO/M [IBYTABPOBOT0 CEYEHs C ABYMS OCSIMU CUMMETPUN koadhdmumeHT ¥8
criesyeT NpyHUMATh PaBHbIM:

npn #1 £085

Py T, (K1)
npun “1 085

Py = 068+021p; <1 0K2)

rae 3Hadenvie ¥l crieflyet BbIMUCATL MO hopMyrie

2
oy 2 [ i ] =
w2 = =
Llly) & OK.3)
B chopmyrne (K.3) 0603HaueHo:

¥ - KO3ULMEHT, BbIUUCTAIEMBITE COrIACHO TPEBOBaHNAM YK.3 HACTOALLEIO MPUIOKEHS;

% . nonHas BbICOTA CeYEHUs MPOKATHOTO ABYTABPA WM PACCTOSIHVE MEXy OCAMU MOSICOB
(NaKeToB NOSICHbIX SIMCTOB) COCTABHOIO ABYTaBPA;

i
¢ - pacueTHas [UMHA GasIKM WM KOHCOMM, ONpeaesieMas corfiacHo Tpe6osaHuam 8.4.2
HaCTOSALLMX HOPM.

XK.3 3HaueHre koadpdpmumenTa ¥ B dhopmynie (K.3) criefyeT BbluMCSTb N0 hopMyriam Tabmy,
XK.1 1 )K.2 B 3aBMCMMOCTY OT KOSIMUECTBA 3aKper/IeHUii CXaToro nosca, Buaa Harpysku u MecTa ee
NPWIOXeEHWs, a Takke OT KoadpuumeHTa &, paBHOro:

a) 419 NPOKAaTHbIX ABYTABPOB

L[l :
o =154 L] 2
I

) OK.4)

roe It~ moment VHEPLM NP CBOGOAHOM KpYUeHUH, onpesensieMbii CorniacHo NpuioxeHuio [;
% - nonHas BbICOTa CeueHMs:;

6) AN COCTaBHbIX [ABYTABPOB W3 /MCTOB CO CBAPHbIMU WM (PPUKLUMOHHBIMU MOSICHBIMU




coeanHeHUAMMN

2
It 3
A K | P

(K.5)
rae 0603Ha4eHO:
[151 CBapHbIX |BYTaBPOB U3 TPEX JICTOB!

onts :
1 °F - TonuyHa 1 UMpVHA Nosica Garku;
% - paccTosiHie Mexzy OCSIMU NOSCOB;

a =05k,

¢ - torupma crerku (¢ T Y
AR COCTABHbIX 1BYTABPOB C (hPUKLIMOHHLIMU MOSICHBIMU COEAMHEHNAMM:

¢
£ - cymmapHas TosyHa MCTOB MOsica Y NOJIKM MOSICHOTO YroJika;

by . UMpVHa SIMCTOB Mosica;

k. paccTosAHne Mexay 0CAMU NakeToB NOACHbLIX JICTOB;

& - umpuHa BepTVIKaI'IbHOVI NOJIKM NOACHOTO Yrosika 3a BbI4ETOM TOJILLWHBI €70 MOJIKK;

. CymMMapHas To/ILpHa CTEHKN U BEPTUKAsIbHbIX MOJIOK NOACHbLIX YTOJIKOB.

Tabmmua X.1 - KoadcoumeHt ¥ anis 6a5iok ABYTaBpoBOro CeYEHst C ABYMS OCAMU CUMMETPIN

KonmuecTBo || Bug Harpysku Sniopa M, Ha Mosc, K KoadpcpuumeHt ¥ npu
3aKpensieHwii || B nponete : KOTOpomy 3HAYEHUAX &
cxaToro yuacTke ‘¢ npuioxeHa
nosica B Harpyska
nponerte
01%af || 40<®2400
40
be3s Cocpegoto- CxaTblii 1,75+0,09 3,3+0,053 2 -
3akpennieHnn YeHHas! - o 4510 552
le=1
PacTtaHyThIil || 5,05+0,09 | 6,6+0,053 -
o -5 2
4510 ">
PaBHOMeEpHO W Cxartblii 1,60+0,08 || 3,15+0,042-
pacnpege- o PR
nieHHast le=1 2,710 "
PacTaHyTbli || 3,80+0,08 || 5,35+0,04 -
o !
27107’
Asaun Nobas T o6oi 2,25+0,07 3,6+0,04 = -
6oree, o =5 52
pensiuyie Ly 3,5:10
npornet ¢ Ha l
paBHble
yactu
OpHo B CocpepgoTo- | Jo6oli 1.75%1
cepeayHe YyeHHasn B -':f '
cepeayHe /




Cocpegoto- Cxatblii 1.14V¥1
yeHHasn B s '
yeTBEPTU ]
PacTaHyTbIli 1.60%1
PagHomepHO T Cxarblit 114%1
pacnpege- ly '
JeHHas ]
PacTaHyTbIi 1.30%1
Mpumedanve - 3HaueHre ¥'1 criegyet npuHMMaTh pasHsiM ¥ npy ABYX 1 60/iee 3aKpernyieHnsix
CXaToro nosica B NposieTe.

Tabmmua X.2 - KoadbcpuumeHT ¥ 1A XecTKo 3aaenaHHbIX KOHCO/EN ABYTaBPOBOro CeYeHUs ¢
[BYMSI OCSIMU CUMMETPUM

Bug Harpyskm MoAc, k koTopoMy || KoadpdouumeHT ¥ npu oTCyTCTBMM 3aKpenieHuii
npwioxeHa CKaToro nosica 1 npu 3HaYeHnsax &
Harpyska
45 ipg 28<®£100
CocpefioToyeHHaa  Ha PacTaHyTbIl 1,0+0,16 4,0+0,05<

KOHLIEe KOHCO/WM

CxaTblii 6,2+0,08 7,040,052

PaBHOMepHO PacTsiHyTbI 142 oo
pacnpegeneHHas

i
Ec/m Ha yuacTke 6asku ‘4 aniopa 5 o CBOEMY OYEPTAHUIO OT/IMUAETCS OT NPUBEAEHHBIX B
Tabmmue XK.1, To gonyckaetcs sHadeHne ¥ onpegenaTts no hopmynam 48 Haubonee 6im3Koii no

o4yepTaHuo anpbI Mx, B KOTOPYIO MOXET 6bITb BNMcaHa thaktnieckas anopa.

B c/yuasx Korga y KOHCO/IM 6a/ikv CKaTblii Mosic 3akpersieH 0T 60KOBOT0 NepeMeLLEH s B KOHLE
W o ee [yMHe, 3HadeHve ¥ gonyckaeTcst npuHiMaTh paBHbIM:

npy COCPeOTOUEHHO Harpyske, NPWIOKEHHON K PaCTSHYTOMY MNOSICY HA KOHLE KOHCO/M,

¥ =L75%1 e snauenve ¥1 criesyeT NPUHUMATBL COT/IACHO MPUMEeYaHNio K Tabrmue XK.1;

B OCTaJIbHbIX C/lydasX - KakK /11 KOHCO/M 6e3 3aerr|neH|/||71.

X4 Ona pa3pesHoii 6askn ABYyTaBPOBOrO CEYEeHVsi C OHONM OCblo CUMMETpUM (PUCYHOK XK.1)

koacpcpuumeHT 7 criepyet onpegenath no TaGmue K.3, rae sHauerus Pl P2 u# cnepyer
BbIUMC/IATL MO POpPMy/iam:

Iy ohwy E
J
@1=WQI—'ET'R—
S (K.6)
Iy, 2hhy, K
} 2
PV R
o OK.7)
= IX
I+

0K.8)



b,

l_'_l

It

L

¥
<
I X
T
.rl |

b,

PucyHok XK.1 - CxeMa ABYTaBPOBOr0 CEYEHWSI C OAHON OCbO CUMMETPUN

Ta6mmua X.3 - Koacpcpuument ©#

CxaTblli nosic

KoacpcpuumeHt ¥# npu sHauenn ¥2

no 0,85 cBbile 0,85
Bornee pa3sutbiii o & 1-
1ol @1[0,21+0,68[i+—” <1
4} 2]
MeHee pa3BuTbIii ©7 0,68+021py £1

B chopmynax (K.6)-(K.8) 0603HaueHo:

¥a _ koaththMLMEHT, BbIUMCEMBIN MO hopMysie

ke PacCTosHNE Mexay 0CAMUN NOACOB;

va=(B+~4B? D,

(K.9)

kl n kz - pacctoaHue OT LeHTpa TAXeCTh Ce4HeHns A0 OCU COOTBETCTBEHHO 6onee pasBuToro n

MeHee pPa3BuUToro NnosicoB;

i
¢ - pacueTHas [ymHa 6aUKu, ONpeenaemMas corflacHo TPe60BaHNAM 8.4.2 HACTOALLYX HOPM;

i I/Ilrz - MOMEHTbl UHepuun cedyeHuns 6onee pas3BuToro U MeHee pasBUTOro MNOSACOB
OTHOCUTE/IbHO OCY CUMMETPUM CeYEeHMst 6asKM COOTBETCTBEHHO.

K5 3Hauetms &, © n D B chopmyrne (K.9) creayeT onpefensite no Ta6muam XK.4 1 XK.5 B

3aBVICMMOCTM OT KO3 MLMEHTOB:

2
(- - LY P &
B=(2n 1){0,4? o,oss[k][1+k 0,0?2[}3] ]}

2
(!
n=(-m|9870+ o,sssj—‘[i]

d=n+07345 .

wo=n+11455.

2| &

(K.10)

OK.11)

0K.12)

(K.13)

i
rae 3Hadvenust %, b ok 2 e crnefyet NpUHAMATh COFJIACHO HACTOSILLEMY NPUIOXEHMIo, a i .

COr/IaCHO NpuIoXeHuo [.

KoachchmumeHT @ B Tabnmue XK.5 cneayet onpeaenstb no coopmyne (XK.4).



Tabmua X.4 - Koadhdouupent &

Cxema ceveHust n KoathdpuumeHt & npu Harpyske
MECTO NPWIOXEHMS
Harpysku
coCpeioTOUEHHON B paBHOMEpPHO Bbl3blBatoOLLEi
cepeavHe nposeta pacnpegeneHHol YUCTbI M3rnb
I T 5 : :
D :
| 1-8 1-# N
o : . .

Ta6mua X.5 - Koacpcpuumentsl © n 2

Bua Harpyskun

Koadhcprument € npu ceverim

nposeta

CocpefoToueHHas B cepeavHe

PaBHOMepHO pacnpeseneHHas

Bbi3biBatoLLASA YNCTbIN U3rM6

[OBYTaBpOBOM ( TaBpoBOM (* =
#20,9) 1,0)
0,330" 0,0826¢
0,481" 0,1202¢
0,101" 0,0253

Koathcpmupent £

3,265

2,247

4,315

XK.6 [Lns [BYTaBPOBOro cevennst npu 0,9< %2 <10 koachcoument ¥ 2 crepyer onpepenath

JWMHEHON MHTepnonauvein Mexay 3HaveHusaMmY,

[BYTaBPOBOro ceveHus npu # = 0,9 n gna TaBposoro npu # = 1.

nosiydeHHbIMM  nNo  doopmyne  (K.9) anqa

L1151 TaBPOBOr0 CEYEHs NPU COCPEA0TOUEHHOR WM PABHOMEPHO pacrnpeesieHHol Harpyske 1

o < 40 koadhchuumeHTsl ¥ 2 crieayeT yMHoXaTb Ha (0,8+0,004 %),

B 6askax C MeHee pasBUTbIM CKaTbiM MOACOM npu”* 20,7 n 5

< <
182 $o5 spauenve

koatpdpuumenta ¥2 HeoBXxoaMMO YMEHLLIATL YMHOXEHUEM Ha (1,025—0,0153*5”)2) n criegyet

NpVYHYMAaTb Npu 3TOM He 6onee 0,95. 3HayeHus jef 18y

>

25 B Takux 6asikax He JonyckatoTcs.




XK.7 [ina 6anku WBennepHoro cevenns koadpcouumeHt ¥#  nonyckaetcs npuHMMaTh paBHbIM

®y = 0’?“’1, rae ¥1 cnenyet onpefienaTb Kak 418 6a0K ABOSIKOCUMMETPUYHOIO [BYTABPOBOIO

ceyeHus, ucnosb3ya opmynbl (K.3) n (K.4), rge 3HaueHus IX, {“, & criefyeT npuHUMaThL A/

wBesepa.
Mpunoxerve N
(pekomeHayemoe)

PacueTHble A/IMHbI KOJIOHH U CTOEK

Tabmua W.1 - KoadhduumeHTbl pacueTHol a/mHbl # KOMOHHBI (CTOVKM) C YNpyriM 3aKpensieHmem
KOHL,0B

Cxema KOJIOHHbI (CTOVKM) H

_ J5,4(a +4) + 80,250 +1,2)

5400 +1) + 50 +2,4) w.1)

05%#%20

5=05 (o + 48w +4.8)
Vio+ 2,4 0wer +2.4) : u.2)

05%#%10

Mpuosase yfiggy

ye31y [ L5
o + 3o +6) . "3

£2190;

npu =O|/|'8>9,87

H=1

0O603HauveHVs, NpuHATLIE B Tabnmue U.1:

3
o] K.
p =N g = n
T EI
v = Kot
L . OTHOLLEHME KO3h(MLMEHTOB XKECTKOCTMN YMPYrOro 3aKpernsieHns OnopHbIX CeveHui
CTOViKM,
r,qum - KO3(h(OMLMEHT HKECTKOCTWM YNPYyroro 3akpenneHus, H-CM, paBHbI 3HAYeHU0

PEeakTMBHOIoO MOMEHTA, BO3HMKaIOLLETo B ONOPHOM CEYEHUN Npu ero NoBOPOTE Ha Yros w= 1;

L KO3(DAULMEHT KECTKOCTM YNPYroi onopbl, H/cM, paBHbIii 3HAYEHUO PEeaKTUBHOM CUfb,

BO3HVKAIOLLE} B ONOPHOM CEYEHUM NPY ero CMelLeHM Ha & = 1.

MpumeyaHre - 3HaveHus L n £y A1 HEKOTOPbIX PaMHbIX CUCTEM NpuBeAEeHbl B Tabnmue

n.2.




Tabnmua U.2 - KoathuupeHTbl ecTkocTn Ln " £ [N19 KOJIOHH (CTOEK) paMHbIX CUCTEM

Cxema pambl Homep dhopmysibl
[O/19 CXeMbl 10
Tabnmue N.1

3HayeHus L " £

W.1)npn & =0 K, “0o:
38
- o=
n ;13
EL___ |~ B, n.2)npn ¥ =% z =2Ehg
7}) ;. —— ’g’.ﬁ m 3132 1 2
] | :
-~ Vl EI
\
i, 77 !
W= 4RI
(1.2) npn £, - 1
&
El N El, n2)npu ¥ =1 31
L-——-J s “2)m K =2y ¥
) R —— 4 .
: ! : ;
-~ | Er _
EI L _ 38D

1
: ~ Ko = —= +I
7;—-—_—-’ = I& ml 3132 (1 2)

v - Bl
X U-2)npn 0 Ky = L +3)
\ 1,
Wn2)mpu ¥ =0 3EL
K=t
1

KoadhchuumeHTbI pacyeTHO! AnnHbI ¥ yuacTKOB CTyNeHYaTbiX KOMOHH

1.1 Kosth(hMUMEHT pacHeTHOM JyiHbl 41 AnA 3aleMIEHHOTO B OCHOBAHMM HIDKHETO YH4acTKa
OJHOCTYNEHYATO KOJIOHHbI CrieflyeT MPUHUMATb !

NPy BEPXHEM KOHLIE KOJIOHH, CBOGOAHOM OT 3aKpensieHuii, - no Taémmue 11.3;

NpU 3aKpern/ieHn BEPXHEr0 KOHLA OT MOBOPOTA, HO MPU BO3MOXHOCTW €r0 CBOGOJAHOTO
CMeLLeHmns - no Tabrmue U.4;



npu 3akpensieH BepxHero KoHua oT CMeLLeHusA no CbOpMyfle

n 2

_ uiy +ef (B-1
# «,{7'6

rge #12 n #11 - koaththULUMEHTbI PaCUETHON [/MHBI HWKHETO YYacTKa KOMOHHbI MPY HarpysKkax

1.5, a npwv 3akpensieH/n OT noBopoTa - no Tabmmue U.6.

.4)

Fl =O

~ 0 COOTBETCTBEHHO, OMpeeriieMble NPY WAPHUPHOM OMYPaHA BEPXHETO KOHLA Mo Tabmue

Tabmua M.3 - KoaththuupmeHTbl pacueTHoi f/mHbl 1 A 0HOCTYMEHUATBIX KOMOHH C BEPXHUM
KOHLIOM, CBOGOHLIM OT 3aKpen/ieHuii

Pif(-:\;;aﬂ oy KoadbcpuuieHT #1 npu sHaueHun #
o|o011}021}03{04 (05|06 |07 (08|09 1012 |14 (2161820125 ]|50 (100(200
41;3‘ 0 (|2,0)2,0 |[2,0 |20 {20 |[2,0 |20 [[2,0 |20 |[2,0 |20 |20 (2,0 |20 [[2,0 |20 |[2,0 |20 |20 [[2,0
| AF,
-
1 Z
F +F,
0,2((2,0([2,01({2,022,03|/2,04|2,05|2,06|2,06(2,072,08(2,09(210|212|2,14|[2,15([2,172,21|2,40(2,76| 3,38
0,4(2,0(2,04(2,08|2,11/2,23|2,18([2,21|2,25([2,28|2,32|2,35|/2,42| 2,48/ 2,54|2,60((2,66|2,80| - - -
0,6(2,0(2,11(2,20(2,28(/2,36|2,44|2,52|/2,59|2,662,73|2,80(2,93|3,05([3,17( 3,28 3,39| - - - -
0,8((2,0([2,25(|2,42/2,56(2,70(2,83|2,96|3,07 || 3,17/ 3,27 3,36 | 3,55 3,74 | - - - - - - -
1,0({2,0(2,50(2,73 2,94 3,13|[3,29| 3,44 | 3,59 3,74| 3,87 4,0 - - - - - - - - -
1,5(/3,0(/3,43(3,77/4,07|4,35|4,61|4,86|/505| - - - - - - - - _ _ _ _
2,0((4,0((4,44(4,90(5,29|/5,67(6,03| - - - N - - - - - R - R - R
2,5(/5,0|(5,55(|6,08(6,56(7,00| - - - - - - - - - - - - R N R
3,0(6,0((6,65|7,25|7,82| - - - - - - - - - - - - - - - N

Tabmmua W.4 - KoathuumeHTbl pacyeTHoN AvHbl ¥l asie 0HOCTYNEeHYaTbIX KOJIOHH C BEPXHUM
KOHLIOM, 3aKpernsieHHbIM TO/IbKO OT MoBOpoTa

PacueTtHas
cxema

o]

KoathcpuupeHT #1 npu sHaueHun #




0,2

0,3

0,4

0,5

0,6

0,7

0,8

0,9

10

12

14

1,6

18 |20

2,5

50

10,0

20,0

0,2

0,4

0,6

0,8

10

15

2,0

2,5

3,0

2,0((1,92

2,0((1,93

2,0(1,94

2,0]11,95

2,0((1,97

2,0(12,00

2,0(12,12

2,0((2,45

25(2,94

3,0(3,43

1,86

1,87

1,88

1,91

1,94

2,00

2,25

2,66

3,17

3,70

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

291

3,50

4,12

1,70

1,71

1,75

1,79

1,88

2,00

2,43

3,00

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

1,60

1,62

1,66

1,72

1,85

2,00

1,57

1,59

1,62

1,71

1,83

2,00

1,55

1,56

161

1,69

1,82

2,00

1,50

1,52

1,57

1,66

1,80

1,46

1,48

1,53

1,63

1,79

1,43

1,45

1,50

161

1,40((1,37

1,41(1,39

1,48((1,45

159| -

1,32

1,33

1,40

1,18

1,20

1,10

111

1,05

Tabmua W.5 - KoadhduumeHTsl pacyeTHol ammHbl #12 1 #11 ana ogHocTyneHuaTbIx

HEenoABWKHBIM LLAPHUPHO-0MEePTbIM BEPXHUM KOHLLOM

PacueTtHasn
cxema

Koathdoumentsl #12 1 #11 npy

Ly

KOJIOHH C

01

0,2

0,3

0,4

0,5

0,6

0,7

0,8

0,9

10

12

14

16

18

2,0

KoathcpuupeHt #12

0,04

0,06

0,08

1,02

0,91

0,86

1,84

1,47

131

2,25

1,93

1,73

2,59

2,26

2,05

2,85

2,57

2,31

3,08

2,74

2,49

3,24

3,05

2,68

3,42

3,05

2,85

3,70

3,24

3,00

4,00

3,45

3,14

4,55

3,88

3,53

5,25

4,43

3,93

5,80

4,90

4,37

6,55

5,43

4,85

7,20

5,94

5,28




0,1

0,2

0,3

0,4

0,5

1,0

0,83

0,79

0,78

0,78

0,78

0,78

1,21

0,98

0,90

0,88

0,86

0,85

1,57

1,23

1,09

1,02

0,99

0,92

1,95

1,46

1,27

1,17

1,10

0,99

2,14

1,67

1,44

1,32

1,22

1,06

2,33

1,85

1,60

1,45

1,35

1,13

2,46

2,02

1,74

1,58

1,47

1,20

2,60

2,15

1,86

1,69

1,57

1,27

2,76

2,28

1,98

1,81

1,67

1,34

291

2,40

2,11

1,92

1,76

141

3,28

2,67

2,35

2,14

1,96

1,54

3,61

2,88

2,51

2,31

2,15

1,68

4,03

3,11

2,76

2,51

2,34

1,82

4,43

3,42

2,99

2,68

2,50

1,97

4,85

3,71

3,25

2,88

2,76

2,10

Koadhcpmument 11

0,04

0,06

0,08

0,1

0,2

0,3

0,4

0,5

10

0,67

0,67

0,67

0,67

0,67

0,67

0,67

0,67

0,67

0,67

0,67

0,67

0,67

0,67

0,67

0,67

0,67

0,67

0,83

0,81

0,75

0,73

0,69

0,67

0,67

0,67

0,67

1,25

1,07

0,98

0,93

0,75

0,71

0,69

0,69

0,68

143

1,27

1,19

111

0,89

0,80

0,75

0,73

0,71

1,55

141

1,32

1,25

1,02

0,90

0,84

0,81

0,74

1,65

151

1,43

1,36

1,12

0,99

0,92

0,87

0,78

1,70

1,60

151

1,45

1,21

1,08

1,00

0,94

0,82

1,75

1,64

1,58

1,52

1,29

1,15

1,07

1,01

0,87

1,78

1,70

1,63

1,57

1,36

1,22

1,13

1,07

0,91

1,84

1,78

1,72

1,66

1,46

1,33

1,24

1,17

0,99

1,87

1,82

1,77

1,72

1,54

1,41

1,33

1,26

1,07

1,88

1,84

1,81

1,77

1,60

1,48

1,40

1,33

1,13

1,90

1,87

1,82

1,80

1,65

1,54

1,47

1,39

1,19

1,92

1,88

1,84

1,82

1,69

1,59

151

1,44

1,24

Tabmmua W.6 - KoadhduumeHTbl pacyeTHoi g/mHbl #12 1 #11 nng ofgHOCTYNEeHYaThIX KOJIOHH C

HENnoABWKHbIM BEPXHUM KOHLIOM, 3aKpen/ieHHbIM OT NoBOpOTa

PacueTtHasn
cxema

I

KoathdprupeHTbl #12 1 #11 npn

Ll

0,1

0,2

0,3

0,4

0,5

0,6

0,7

0,8

0,9

10

12

14

16

18

2,0




KoathdpuipeH #12

0,04

0,06

0,08

0,1

0,2

0,3

0,4

0,5

1,0

0,78

0,70

0,68

0,67

0,64

0,62

0,60

0,59

0,55

1,02

0,86

0,79

0,76

0,70

0,68

0,66

0,65

0,60

1,53

1,23

1,05

1,00

0,79

0,74

0,71

0,70

0,65

1,73

1,47

131

1,20

0,93

0,85

0,78

0,77

0,70

2,01

1,73

1,54

1,42

1,07

0,95

0,87

0,82

0,75

2,21)12,38

1,93|2,08

1,74)1,91

1,61(1,78

123|141

1,06 1,18

0,99(1,07

0,93|0,99

0,80(0,85

2,54

2,23

2,05

1,92

1,50

1,28

1,16

1,08

0,90

2,65

2,38

2,20

2,04

1,60

2,39

1,26

1,17

0,95

2,85

2,49

2,31

2,20

1,72

1,48

1,34

1,23

1,00

3,24

2,81

2,55

2,40

1,92

1,67

1,50

1,39

1,10

3,70

3,17

2,80

2,60

2,11

1,82

1,65

1,53

1,20

4,20

3,50

3,11

2,86

2,28

1,96

1,79

1,66

1,30

4,76

3,92

3,45

3,18

2,45

2,12

1,94

1,79

1,40

5,23

4,30

3,73

3,41

2,64

2,20

2,08

1,92

1,50

KoathcpuupeHt #11

0,04

0,06

0,08

0,1

0,2

0,3

0,4

0,5

0,66

0,65

0,64

0,64

0,62

0,60

0,58

0,57

0,68

0,67

0,66

0,65

0,64

0,63

0,63

0,61

0,75

0,68

0,67

0,65

0,65

0,64

0,63

0,63

0,94

0,76

0,68

0,65

0,65

0,65

0,64

0,64

1,08

0,94

0,84

0,78

0,66

0,66

0,64

0,64

1,24|1,37

1,10|1,25

1,00( 1,12

0,92(1,05

0,73)0,83

0,67(0,73

0,66 (/0,68

0,65(0,68

1,47

1,35

1,25

1,15

0,92

0,81

0,75

0,72

1,55

1,44

1,34

1,25

1,01

0,89

0,82

0,77

1,64

1,50

141

1,33

1,09

0,94

0,88

0,83

1,72

1,61

1,53

1,45

1,23

1,09

1,01

0,94

1,78

1,69

1,62

1,55

1,33

1,20

1,10

1,04

181

1,74

1,68

1,62

141

1,28

1,19

1,12

1,85

1,79

1,75

1,68

1,48

1,35

1,26

1,19

1,89

1,82

1,79

1,71

1,54

141

1,32

1,25




1,0 |0,55|0,58(0,60(0,61|0,62|0,63|0,65|0,67|0,70(0,73{/0,80|(0,88{0,93|1,01| 1,05

B tabmuax U.3-11.6 0603HauveHo

[ b
& VBia " 1'132’

roe fl, 52, 31, 2 . MOMeHTbI MHEPLUN CeYEHUIA N O/ IMHbI HWKHETO Y BEPXHETO YYaCTKOB KOJIOHHbI
COOTBETCTBEHHO;

B=(R +F)IF;

1.2 KoadhdpuupeHT pacueTHol fyikbl #2 ana BepxHero ydacTka OAHOCTYNEHUYATOMN KOMOHHbI BO
BCEX C/yyasix CrieflyeT onpeaenstb no dopmyne

ta=pyfog £3 .5)

1.3 KoathdhmiieHT pacyeTHol a/mHbl #1 1A 3alleMiIeHHOro B OCHOBaHM HIDKHETO ydacTka
[OBYXCTYNEeHYaTol KOMOHHbI (pUCyHOK W.1, &) mpu YCroBUAX 3aKpemsieHus BEepXHEro KOHUA,
yKasaHHbIX B Tabnmue W.7, crefyet onpefenste no yopmyse

py = ;ﬁlﬁgnl + (Bopdg +uaa)(1+ 802 L Iy
146, +62 1.6

roe ,81 =F1.'"F3;.82 =F2.'"F3; 62 =J‘2.l"fl;

Pim1y lezy Hm3 . KoadhpuLmeHTbl, onpegensemMblie no Tabmmue W.7 kak 418 04HOCTYNeHYaTbiX
KOJIOHH MO pucyHky 1.1, 6, B, T);

= + +
T = (i i)+ 8) NpvBeEHHOE 3HAYEHME MOMEHTA WHEPLMM CEYEHUsI ydacTka

[OJMHOWA G+

. | F|
"": I: - ‘: ""': I.’\
P; - -:i-:‘ lu! E-l'-_3 I.‘
=\ E|| |l F+EE) ) )
H—.E Iun 't Iml
- II - I] — —

PucyHok 1.1 - Cxema ABYXCTyNeHYaTOl KOJIOHHbI (&) 11 YCIIOBHbIE CXeMbI 3arpyxeHuii npu
Fl, oy COOTBETCTBEHHO K HIKHEMY (6), cpegHemy (B), BepxHemy (r)
yyacTkam

APWIOXXeHUN CUn

Ta6nmua U.7 - Koadhdpumetil #ml | Fr2 | Fm3

YcnoBus 3akpensieHns 3HayeHus KoadhhmuneHToB
BEPXHET0 KOHLIA KOJIOHHb!

Homl Hom2 Hom3




MNPV YCTIOBHOW CXEME 3arpy)XeHsi 0 PUCYHKY
ni,o nie nir
CsobogeH ot 2,0 2,0 p;l
3aKpeneHuit
(1 - no Tabmue W.3
=3 [fm
oy hria Y 5y
3aKpern/ieH oT NOBOpPOTa, # # #
[lonyckaeT CMeLLEHVe
(*1 - no Tabmue N.4 npn *1 ~0) (¥1 - no Ta6mmue M.4 np
"
i i
o = 3 Zml
b+l 4y
3akpensieH WwapHUpHo, He B 1y 12
[lonycKaeT CMELLEHVS
(*11 - no Tabmmue U.5) (*12 - no Tabmmue W.5)
3akpensieH oT noeBopoTa 11 Bt i3
1 CMeLLeHUst
(11 - no Tabmue U.6) (#12 - no Tabmmue 1.6)
RoF P
3pech ‘1, 42 NPOAO/IbHBIE CWMbI, MPUMOXEHHBIE K BEPXY HWKHErO, CPeHEero 1 BepXHero

Y4aCTKOB KOJIOHH C MOMEHTaMW MHEPLLM fl, 12, I3 N A5mMHamu 31, 32, /3 COOTBETCTBEHHO.

o +
MprBeaeHHOE 3HaUYEeHE MOMEHTA MHEPLIN CeYEHUA YHaCTKa OJ/MHOM (G2 +h) Ha pucyHke N.1, 6
cnepyeT onpeenaTb No dopmyrne

Tpg = Ualy + I3la) iy +13)

1.4 KoshdhmUMeHTbI pacHeTHOM f/mHbI: #2 1A cpefiHero yMacTka ABYXCTYNEHYATON KOSIOHHDI
[/VHOI fy#s L1 BEPXHEr0 y4acTka KOJIOHHbI JJIMHOM & criefyeT onpefenaTb no hopmynam:

pa =uyfog. w7

B3 =pyfon 33’ n.8)
o b | L (7 + 7
e hVLR+E+5H).
5 47
NS _

MpunoxeHve K
(pekomeHayemoe)

K pacueTy afieMeHTOB Ha YCTanoCTb



Tabnmua K.1 - Fpynnbl 3/IEMEHTOB 1 COeAVHEHMI NPpY pacyeTe Ha ycTasiocTb

n.n.

Cxema afiemMeHTa 1 pacnosioXeHne pacyeTHoro
ceyeHus

XapakrepucTtvka
anemMeHTa

Mpynna
3/IEMEHTO
B

%\

P -

OcHOBHol#
NPOKaTHbIMY
06paboTaHHbIMK
MeXaHU4EeCKUM
KpoMKamu

mMeTav Cc
mn

nytem

To xe, C KpOMKamu,
06pe3aHHbIMN  MaLLMHHOW
rasoBoii peskoii

OcHOBHOVi ~ MeTan €
06paboTaHHbIMK
MexaHn4yecknum nytem
KpOMKamu, npu  pasHoii
LLMpUHE " pagwyce
nepexoga * , MMm:

200

10

OCHOBHOIi ~ MeTa/l1  BO
PPVKLMOHHBIX
COEeIMHEHNSIX

OCHOBHOIi ~ MeTau1 B
60/TOBOM (60/TTbI Kacca
TOUHOCTU A) COeAVHEHN
B ceyeHuAx no
0TBEPCTUIO:

a) NPy NapHbIX HaKMaaKax

6) npu OOHOCTOPOHHMX
Haknafkax

Mepexos W 3akpyrieHve
(knacc uMcTOTbI ra3oBoOM
peskn 1 wim chpesepoBka)
npn @ 272°, r205%




A n

a

dacoHK NPSIMOYro/bHOW
hopMbl,  MpMBapeHHble
BCTbIK WM BTaBp K
3/leMeHTaM  KOHCTPYKLIMiA
6e3 MeXxaHu14eckol
06paboTkn nepexoga oT
haCoHKU K aNeMeHTY

®acoHKM, MpYBapeHHble
BCTBIK WM BTaBp K
CTeHKkaM 1 nosicam Gasiok,
a Takke K afemMeHTam
thepm npu & £ 45°

$acoHK MPSAMOYro/ibHOW
wm TpaneuyieBUaHOM
hopMbl, NpYBapeHHble K
nosicam 6anok
BHaxiecTky C 06BapKoii
0 KOHTYpY HaxniecTku 6e3
MEXaHU4ecKoi
06paboTKN LLIBOB

e

CTbIKOBOWA
HeobpaboTaHHbI  LLOB;
Harpyska
nepneHavKysipHa
cBapHomy By,
CTbIKyeMble  3/IEMEHTI
OAVHaKOBOW LWMPWHbI 1”1
TOJILLMHBI

10

CTbIKOBOIA
Heo6paboTaHHbIl  LLOB;
CTbIKyEMblE  3/IEMEHTbI
pasHoii  UmMpWHbI WM
pasHoOli TONLLYHDI

11

OcHoBHOW ~ MeTa/u1 B
MecTe nepexoga K
CTbIKOBOMY  WBY  CO
CHATbIM  MEXaHU4YeCKMM
cnoco6om YCWIEHNEM
wBa:

a) npu  CTbiIkOBaHW/
3/IeMEHTOB  O[MHAKOBOIA
TOJILYHbI W LMPVIHBI

6) TO Xe, pasHoW
TOJILLYHbI U LLMPWHBI




12 CBapHble CTbIKOBblE
coeVHeHNs:
JMCTOBOIO 3/IEMEHTa Ha
noAKaAHoOMm nvcte
(Harpyska
nepreHayKysapHa
CBapHOMY LLBY)
TPY6 Ha  nogxkiagHoOM
KosbLe
NPOKAaTHbIX npocpunei
BCTbIK
13 1a CBapHble ceyeHus
[BYTaBpoOBOro,
TaBpoBOrO U APYrux
TUNOB, CcBapeHHble
HenpepbIBHbIMM
la npoAo/bHbIMN wBamm
npu peiictBum  ycums
B/10/1b OCU LLBA
14 OCHOBHOli ~ MeTam €O
BCMOMOraresisHbIM
3/1IEMEHTOM,
NPUKPENIEHHbIM
NpoJOSbHbIMK  LLBAMM,
npu «:
no 45°
90°
15 Ig O6pbIB NOACHOTO JmcTa
6e3 MeXxaH14ecKol
06paboTkn MonepeyHoro
14 (no60B0Oro) uBa
[1NTT)
16 OcHoBHOli ~ MeTan €

nonepeyHbIm LLBOM;
cBapHoW LLoB
[IBYCTOPOHHWIA C NyiaBHbIM
nepexofoM K OCHOBHOMY

meTany




17

i

la

OCHOBHOI MeTam
pacTAHyTbIX nosicos
6a/lOK U 3MEMEHTOB
thepm BG/M3M Anadparm
n pebep, NpuBapeHHbIX
YT IOBbIMM LLBAMU

18

19

_.__.%._._.

OcHoBHOVi ~ MeTa/lT B
MecTe  nepexoga K
nonepeyHomy (106080My)
YI/I0BOMY LLBY

OcHoBHOVi ~ MeTa/lT B
COeAnHEHNAX c
thnaHroBbIMK  LWLBaAMKN (B
MecTax nepexoja oOT
afieMeHTa K  KOHUam
(p/laHrOBbIX LLBOB):

a) c [OBOHbIMU
thnaHroBbIMM LLBaMK

6) c cnaHroBbIMK ©
7I060BbIMU LLBAMMN

B) Npu nepegade ycuwms
Yepes OCHOBHOI MeTasl

) LeKN aHkepoB A/is
Kpennens CTaslbHbIX
KaHaToB

20

OCHOBHOW MeTan Tpybbl
pacTsHyTOro packoca npu
OTHOLLEHUM TOMLWHBI K
Hapy)XHOMy avameTpy
Tpybbl nosica

tmfdn 2 1114

1205 tm!dm <114

21

OCHOBHOVi MeTas1 TPyObI
pacTsiHyToro packoca npu
OTHOLLEHMM  AVaMEeTPOB
packoca n nosica

daldn =04.07 "
OTHOLLEHUM  TOJ/ILYHBI K
HapyXHOMy avametpy
Tpy6b! nosica:




bl dm 2914

1205t/ dm <1714

iy <

1/35 1/20

Mpunoxenwve N1
(pekomeHayemoe)

Y3rbl cbepM C HenocpeacTBeHHbIMU NPUKPENIEHNAMN 3/IEMEHTOB PELLETKM K NoAcam

N.1 O6uwue nonoxeHuns

N.1.1 B y3nax oepm C HENOCPEeACTBEHHbIM MPVKPEN/IEHNEM 3/IEMEHTOB PELLUETKM K nosicam
crefyet npoBepsATb (cornacHo 15.2.5 HacToAWyX HOpMm):

HECYLLYl0 CNOCOBHOCTb CTEHKW (MOJIKM) Mosica, K KOTOPOI MPUMbIKAET 3MIEMEHT PELLETKY;
HECYLLYIO COCOGHOCTb 3/IEMEHTA PELLETKV BOIM3Y NPUMbIKaHUS! K MOSICY;

MPOYHOCTb CBapHbLIX LLBOB.

B npuBefeHHbIX fanee hopmysax 0603HaUEHDI:
N _yeuve B npUMbIKaIOLLEM 3MieMeHTe (PeLLETKY);

M - y3rubaroLpii MOMEHT OT OCHOBHOTO BO3AENCTBMA B NPUMbIKAIOLLEM 3/IEMEHTE B MI0CKOCTU
hepmMbl B CEYEHUN, COBMaAAlOLEM C MNPVMbIKAIOWEH CTeHkoli (Nosikoi) nosica (MOMEHT OT
XECTKOCTM Y3/10B C/efyeT yuuTbiBaTb COrfacHo 15.2.2 HacToawmx HOpM; AnS hepM U3 Kpyribix
TPY6 - aHA/IOTNYHbI MOMEHT B pacCMaTpPMBAEMOM 3/IEMEHTE B CEYEHUM, MPOXOASLLEM Yepes TOUKY
nepeceYveHrst OCM 3TOr0 3IEMEHTa C 06pa3yloLLeii nosica);

F - npoponbHas cuna B Nosice CO CTOPOHbI PACTSIHYTOrO 3/IEMEHTa PELLETKM;

A - nnowaab nonepevyHoro cevYeHns nosca;

R
} - pacuyeTHoe COnpoTVBIIEHVE CTas/IM NOSACA;

¢ - TonyHA CTeHKY (MoJKK) nosica;

2 - yron NPUMbIKaHUA 3MIEMEHTA PELLETKU K MOACY;
Ad - nnowa b NonepeyHoro cev4eHns aneMeHTa peLLeTkn;

%4 _TonwupHa cTeHKw (MOMKK) aneMeHTa peLeTky;

R
o pac4yeTHoe conpoTMB/ieHNE CTas/IM A/IEMEHTa pPeLLETKN.

N.1.2 V3roToBrieHre hepM C HeMnocpeACTBEHHbIM MPUKPENTIEHNEM 3MIEMEHTOB peLUeTKn K
nosicaM BO3MOXHO TOSbKO MPU CMELya/M3MPOBAHHOM MPOW3BOACTBE C MOOMEPALVOHHBIM
KOHTPO/IEM KauyecTBa, 06pallps BHAMAHWE HA KOHTPO/b COGMOAEHNS Nepes, CBapkoii NPOEKTHOTO

3a30pa Mexay TopLamm packocoB v nosicamu coepM no BCcemy nepuMeTpy COMpshXeHUs packoca ¢
NosiCOM.

1.2 ®epMbl U3 rHYTOCBapPHbIX Npodunei

N1.2.1 Y37bl (hepmM U3 3aMKHyTbIX THYTOCBAPHLIX NPOUIEN NPSIMOYrO/IbHOTO CEeYEeHUs (PUCYHOK
N.1) cnepyetr npoBepsTb COMMACHO TpeGoBaHWSM J1.1 HACTOSLLErO NPWIOXEHWA, a Takxe
YUUTBIBATL HECYLLYIO CMOCOGHOCTL 6GOKOBOM CTEHKM Mosica (MapasvieflbHo MAoCKOCTU y3ria) B
MecTe NPUMbIKaHWs CATOrOo 3/IEMEHTa PEeLLETKM.
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a - K-06pa3sHbIii npun TpeyrosibHoli peLueTke; 6 - TO e, NPy PACKOCHOW peLLeTKe; B - OMOPHbI; I - Y-
06pasHbIii

PucyHok /1.1 - Y356l thepM 13 rHyTOCBapHbIX Npodunel

1.2.2 B c/y4ae OIHOCTOPOHHETO MPUMbIKAHSA K NOSICY ABYX WM GOJiee 3eMEHTOB PELLETKM C
YCUMSIMU PasHbIX 3HAKOB (CM. PUCYHOK /1.1, a, 6), a Takke OfIHOTO 3N1EMEHTA B ONOPHBIX y3/1ax (CM.
<
pucyok N1.1, B) npud/D <09 nE/%22025 necywyio crocoBHoCTb cTeHkM nosica creayet
NPOBEPATHL A1 KAKA0TO NMPUMbIKAIOLLErO 3ieMeHTa Mo (popmyrie

1SMY (014 +18g/8)f sin o
Ny = 3 <1
dp JyvvarpRytt b+ g+ [20f) 1)

roe T4 - KO3hPMUMEHT BAMAHMA 3HAKA YCWIMS B MPUMbIKAIOLEM 3/eMEHTe, MpUHUMaeMmblii
pasHbIM 1,2 npu pacTsxeHun 1 1,0 - B ocTasbHbIX ClyHasnx;

YD - Ko3(DPUUMEHT BAMSHIAS NPOLOSILHON CUMbl B NOSICE, ONPeesieMblii Npu CkaTum B Mosice,

|7l ARy ) >

ecm 0,5, no dhopmyrne

¥p = 15-|FIAR,)

B OCTa/lbHbIX c/iyyasx "2 = 1,0;
& - gmHa yuacTka SMHAM NepeceyeHns NMPUMbIKAIOLEro 3NIEMEHTA C NOSICOM B HanpaB/eHUn
OCM nosica, paBHas dyfsine,

£ - NofoBMHA PACCTOSHNA MEX[y CMEXHbIMU CTEHKAMM COCEHNX 3/IEMEHTOB PELLETKN W
nonepeYHoli CTEHKOI packoca 1 ONopHbLIM pebpom;

F=@-ayz

J1.2.3 HecyLLyto cnoco6HOCTb CTeHKM Nosica B Y-06pasHbIX y3riax (CM. pUcyHok /1.1, 1), a Takke B
y3nax, ykasaHHbIx B J1.2.2, npu & &> 0,25 criepyeT NpoBepsiTb No hopmyse

W +1TM Idy)fsin e
. <
TerarpRy @220 n2)

11.2.4 Hecyuwyto cnoco6HOCTL GOKOBOW CTEHKM B M/IOCKOCTU y3/1a B MECTE NPUMbIKAHWA CXaToro
anementa npu ¢/ £ > 0,85 crefyet npoepsTb Mo dhopmyrie

2
MNain “ o ¢

2ycrs kR_yzdb (n.3)

o > o
rae ™ - KO3dMUMEHT BMAHMA TOHKOCTEHHOCTV NOSCA, /19 OTHOLLEHMI Dylt2og NpYHUMaEMBbI i

paBHbIM 0,8, B OCTasIbHbIX Criyvasx - 1,0;



& - koathepMLMEHT, MPUHIMAEMBII paBHBIM

2 _ _ 2
npn 401 Do) =R, 1 £ €0 k=360 D)  BIR, .
2 -4 2
npn 0 <4/ D)2 =R, 12 <6410 k= 0.9+670(/ Dy)? ~170R, 1 £
B OCTa/IbHbIX C/Tyqasnx k=10.

N.2.5 Hecylyto CnoCOGHOCTb 3MIEMEHTA PELLETKM BGM3N MPUMbIKAHWA K Mosicy criefyet
npoBepsiTh:

a) B y3/1ax, ykasaHHbIX B J1.2.2 HACTOSILLErO NPWIOXEHUS!, N0 dopmyre

(8 + 0.5M 1y )(14 + 0018D  sin ot

Ye¥d kRydAd (n.4)

rae * crepyet onpenenaTh, kak B J1.2.4 HACTOSLLErO NPUIOXEHNS, HO C 3aMeHO XapaKTepucTuk

rnosica Ha XapaxkTepuUCTUKWN 3/IEMEHTa PeLLeTKM: Dy Ha 60sbluee 13 3HaueHnt £ 1 df’, tHald n
£y pa Ba
[na anemeHTa peLLeTkn HeKBaApaTHOro CevyeHus B JIEBYIO YacTb dhopmysbl (/1.4) creayet
31+didy)
+
BBO,ql/ITb MHOXUTESb 2(2 dfdb) N

6) B y3/1ax, ykasaHHbIX B J1.2.3 HACTOSALLENO NPWIOXKEHWS, N0 hopmyse

dj B

a4 0OM |[1+0.0U3+5d/D~01d, /eg)D el e
Ye¥d kR_yd Ay (n.5)

BbIPaXeHUs B KPYr/bIX CKObkax hopmysibl (J1.5) He [O/DKHO 6bITb MeHee 0.

[Nna aneMeHTOB peLLeTKN HeKBaApaTHOro cevyeHust B /ieBYK0 YacTb dhopmyrbl (J1.5) creayet

BBOAUTb MHOXUTESb (i+d/ db) 12 .

N1.2.6 TMpOYHOCTL CBapHbIX LUBOB, NPUKPEN/IAIOLYX 3/IEMEHTLI PELLETKM K NOSICY, CriesyeT
npoBepsiTh:

a) B y3/1aX, ykazaHHbIX B J1.2.2 HACTOSILLEr0 NPWIOXEHWS!, Mo hopmyrie

are 09M ) (L06+0014D/t]sin e
dy |Brksy.Ryr (2dy isin o +d)

(n.6)
rae By , kg , Ryr crieflyet NPUHMMATBL COT/IaCHO Tpe6oBaHAM pasaena 14;
6) B y3/1ax, ykasaHHbIX B J1.2.3 HACTOALLErO NPWIOXKEHWS, N0 hopmyse
[N+ U,5M][1 +0.0U3+ 541 D-0dy {14)Dfelsine
dp 4ﬁfkfdb'?"c wa : n.7)

B) CBApHbIE LLBbI, BLINOMHEHHbIE MPU HAMUMA YCTAHOBOUHOTO 3a30pa, paBHoro (0,5-0,7)% , ¢
Mo/HbIM MPOM/IAB/IEHNEM CTEHKM MPOCOMIS CIEAYET PACCUNTLIBATL KaK CThIKOBbIE.

.3 ®epMbl U3 KPYTbIX TPYG

N1.3.1 ¥Y3nbl thepM U3 Kpyrbix TPY6 (PUCYHOK J1.2) criefyeT NpoBepaTb CorlacHo TpeboBaHnsM
J1.1 HaCTOALIETO NPUIOXEHWS.



a - K-06pasHblif; 6 - X-06pasHblif; B - ONOPHbIN

PucyHok /1.2 - Y35kl dhepM 13 Kpyr/ibix Tpyo

/1.3.2 B c/iyqae NpuMbIKaHys K NOAICY # 3/1EMEHTOB peLLeTku (CM. pUCYHoK J1.2, a, 6), a Takxke
O[JHOTO 3/IEMEHTa B OMOPHbIX y3/1ax (CM. PUCYHOK J1.2, B) HECYLLYI0 CMOCOGHOCTb CTEHKU nosica
cnepyeT NPOBEPAThL A1 KaA0ro NpYMbIKaKLLEro 3fieMeHTa no hopmynam:

n
ng}'ﬁ'ti?“ri sin oy "r]ﬂ"'z' "r(')"g")"y's) <1 .
i=1 : g =],...,?3; (ns)

|NJ-|sin oy fw 5 28) 31’ n9)

rae i HOMEP NPUMbIKAKLLETO 3/IEMEHTA;

g HOMEp paccMaTpmBaemMoro npUMblIKaroLero asieMeHTa,

c N " "
N-’, J - ycwwme B MpVMbIKalOWEM 3/iEMEHTe, NpUHMMaemMoe C ydeToM 3Haka (“noc” npwu

pacTshxeHu, "MUHYC" Npu cxaTum);

#i _ koachchuuenT, npu * ~ ¥ onpepaensembiii no chopmyrne

Loy, 1
vy Wpipemog

Hi

npu ™S H T

3gech & - KOIMUUMEHT BIMSHUS 3HAKA YCWWSi B PACCMATPUBAEMOM MPUMbIKAOLLEM
3feMeHTe, NpYHUMaeMBbIii paBHbIM 0,8 Npu pacTsixeH 1 1,0 - B OCTasTbHbIX CrlydasXx;

I
# - JMHA yyacTka NpUMbIKaHWs paccMaTpryBaeMoro afieMeHTa (419 Tpyb4aTbiX 3/1eMEHTOB

3@-=djfsincej);

T¥ . KoSthPUUMEHT BIMAIHUA [/WHBI MPUMbIKAHWS PACCMATPUBAEMOO 3feMeHTa, A
HeLWIMHAPUIECKMX NPUMbIKaHWA onpeaensemblii no hopmyre

Iy =8,

=1+ F
Lk 202D~ by
ANA WWIMHAPUYECKUX NPYIMbIKAHWIA (TPYO) Yy Ta;

b

by =
T um - LMpYHA NPYMBIKAIOLLETO 3/IeMEHTa (419 TPYG4YaToro afieMeHTa b =d

- d}.);

& . xapakTepucTvka HecylLeli CnocoGHOCTY Nosica, onpe/ensiemas no hopmyre

5 =13(1+0,028)¢%R, y, (1.10)

specb &= D/t - TonkocTeHHoCTb nosica;

YD - koathMLMEHT BMSIHIS MPOAOMLHOM CWIbI B NOSICE, OMPEAEEMbIN MPK CKXATM B NOsiCe
no chopmyre



oy =1-05(F; 1 4R,)* ’

B OCTa/bHbIX Cryuasix "o~ 1;
= .
3fecb 4 - NpoaosbHas Cuia B NOSICe CO CTOPOHBI PACTSHYTORO 3/IeMeHTa PeLLeTKY,;

T - KoSthPULMEHT BAMSIHMS MOAKPENEHUS CTEHKM MOSICA B y3/ie MOMEPEeuHbIMIA peGpami,
Avadpparmamy v T.n., NPUHUMAEMbI paBHbIM 1,25 Npy pacrnosiokeHMn NoaKpensiowero peépa B
npejenax yyactka paccmaTprBaemMoro npuMbIKaHusi U 1 - B 0CTaslbHbIX Cryqas;

.
¥ - KO3(PULMEHT B/MSIHUS PACTIOSIOKEHUSI KAXKAOTO U3 CMEXHBIX NPUMbIKAIOLLYIX 3/IEMEHTOB
M0 OTHOLLEHMIO K paccmaTpusaemomy (- -my), onpesensiemblii no Taémiue 1.1;

npnt=4 & T

wyarcsin 8,
)

npn ¥ £0,7 ponyckaercs npuramars ¥ =10 (81 oy ragmmuy n.1),
npu Fi >0,7
vy =1058;(1+ 01563}
'gwi =bw1’ o,
b

W - |IMpUHA OXBaTa Nosica NPUMbIKAIOLWM 3/IEMEHTOM MEeXay KPOMKaMy CBapHOTo Wwea (mpu

B £0,7 ponyckaetcs npurmarts 9w =8 npp 8207 Bwi =8 ~laiy,

11.3.3 HecyLuyio CnocoGHOCTL CTEHKM TPYGUATHIX 3/IEMEHTOB PELLETKY BOM3N NPUMbIKAHUS K
rnosicy crieflyeT NpoBepPsTL Mo dhopmyrie

N1+ =8 <1
Yo ¥d Yeod R_ydﬂd (n.11)

rae ® - KoahuUMEHT, NPUHMMaeMbIit pasHbiM: 0,008 - ana packocoB B K-06pasHbix y3niax, npu

pacuete NpUMbIKaHWIA KOTOPbIX 3HAYeHue Ko3adhduLmeHTa ¢ , onpefensemoro no tabmmue /1.1,
cocTassisieT meHee 0,85; 0,015 - B oCTa/lbHbIX C/iy4asx;

Yed . KoaththULMEHT YCTOBWIA PaBoTbl, MPUHAMAEMbIli paBHbIM: 0,85 - [/ 3/EMEHTOB,
nepecekalLyXcs B y3/ie C ABYMS APYTVMU 3/1eMEHTaMu, UMEKOLLMMMN PasHble 3HaKW YCWIN;

1 - B oCTasIbHbIX C/ydasX.

Ta6mua 1.1
PacnonoxeHve ocu Tun 85 5
CMEXHOTO NpUMbIKaloLWero || y3na
3/1leMeHTa OTHOCUTE/bHO
ocu paccMaTprBaemoro
C TOli e CTOPOHbI Nnosica LY - 138, (1+0,028)
1+0,045
C NPOTVBOMOSIOXHOM X OS 5 <D 5 sy By, (1+0,02)
CTOPOHbI Nosica cost| —— N —————-1
2D |11+ 3548, +3.65;
2D 0
0O603HaueHus1, NpuHATbIE B Tabrmue J1.1 (cm. pucyHok J1.2):
£ . HanMeHbllee pacCTOSIHME BOOM OCW  TMOSICA My CBAapHIMM  LLBAaMM,
NPVKPENAIOLMMUN K MOSICY paccMaTpuBaeMblii U CMEXHbIV 3/1eMEHTbI peLueTkn (MPOAO/bHbIN



npocBeT):

D Dl & 8
= e |(ctoa, otoe -] 2+ 2
& [2 y]( gey *ige) 2| sinoy  osinoog

e
¥ - paccrtosiHMe BAOMb Nosca Mexay 60pTaMI/I paccMmaTpmBaemMoro U1 CMeXHOro

NPUMbIKaOLWYX 3/IEMEHTOB!

0 0 3
5 =[?q.'1 ~ B +ej]czgce,- +[E 1= 6w +ey-]ctgcej.

B =510 oriowenve LLMPUHBI MPUMbIKAHWS CMEXHOTO 3MeMeHTa K avameTpy nosica (41

TPYGYaTbIX 3/IEMEHTOB By=dil D ).

MprMeyaHve - 3HaYeHUsA by cnepyeT NpYHMMAaTb PaBHbIMU:
Y =
npu Ei =0 féf 0,6;

—1_ _ 4
npn0< 8y <D &y ~1-040-g; /D),

npw gg 2D Iy T1

N.3.4 Npu nogkpenneHn CTEHKM nosica B y3/ie (B MecTax NpuMblKaHusi paccmaTprsaemoro
MPUMBIKAIOLLETO 3/IEMEHTA) NPUEratoLLelt M NpYBapeHHoN K NosICY HaK1aAKo i TOMLLWMHOW ‘2 Bmecto
R Ry

¥ B chopmyre (/1.10) cresyeT NpyHYMAaTh pacyeTHOe COMPOTVB/IEHWE MaTepuasna Hakmnagkm =74

BMECTO - MpuBeAEHHY0 TOSLLYHY =8 NPVHAMAEMYI0 PaBHOW: A/1A PACTAHYTHIX NPUMbIKAOLLYIX

fre 0,25 i

aneMeHTOB ¢, Ho He Gonee 1,5¢; LS CXaTbIX - roe bwx . Gonbuwas, a min -

MeHbLWas U3 TONWMH tn fa .

J1.3.5 TpOYHOCTL CBapHbIX LLBOB B C/lyyae peskn TPy CO CKOCOM KPOMKM AOMycKaetcs
nposepsTh Mo hopmyre

Aa Ry (n.12)

R
roe ™ - pacyeTHoe COMPOTUB/IEHNE CBAPHOTO CTbIKOBOTO COEAVHEHWA, MPVHUMAaemoe Mo
yKazaHuam J1.4 HaCToSALLYIX HOPM.

.4 ®epmbl U3 ABYTABPOB

N1.4.1 ¥Y3nbl chepM 13 ABYTaBPOB C Napasvie/ibHbIMU rpaHaMu nosok (pucyHok J1.3) criepyet
NPOBEPSAThL COrNacHO Tpe6oBaHMAM J1.1 HACTOSILLErO NPWIOKEHWS], @ TAKKE YUNTbIBATb:

HEeCYLLytO CNoco6bHOCTb y4yacCTKa CTEeHKM Nnosca, COOTBETCTBYHOLLETIO CXXaToOMY 3/IEMEHTY PELLETKW,

HECYLLYIO CMOCOBHOCTbL MOMEPEYHOr0 CeYeH!s nosica Ha CABMr.

6)
g
s /% Tr d
L "d L
AN - L.
| Sy |

a - K-06pasHblii Npu TpeyronbHoli peLLeTke; 6 - TO e, NPY PACKOCHOM PELLETKE; B - OMOPHbIi

PucyHok /1.3 - Y356l thepM 13 ABYTaBpOB

N1.4.2 B cnyyae OAHOCTOPOHHErO MPUMbIKaHMS K ABYTAaBPOBOMY MOsICY ABYX wwm 6onee
[BYTaBPOBbIX 3/IEMEHTOB PELLUETKN C YCWIMAMMW pasHbIX 3HAKoB (CM. pucyHok /1.3, a, 6), a Takxe



<
0/HOTO 3/IEMEHTa B OMOPHBIX Y3/1ax (CM. pUcyHoK /1.3, B) npu & =15 MM HeCylLylo Cnoco6HOCTb
NOJIKM nosica crielyeT NPOBEePsTh 4719 KaXKA0ro NPYMbIKAOLLEr0 3/IEMEHTa Mo (hopMyrie

+ Ryg (g - 2gd)| <1
. (N.13)

R? 2
are M [ 7o Ret” [ 24, +D_+2ﬁD
db d sif 2 o dﬂ i)
rae 7D - kosthhuLmeHT, onpeaensemelii no ykasanuam J1.2.2.
N.4.3 Hecyulyto cnoco6HOCTb ydacTka CTEHKM ABYTABPOBOrO Mosica noj, AelCTBMEM CXaToro

[BYTaBPOBOro 3/ieMeHTa peLLeTKM CrieayeT NpoBepsTh No hopmyse

]
Nsin ® af(15y, ypRydpty) Sly (1.14)
rae b TOJILLYHA CTEHKW NosAca.

J1.4.4. Hecywyto cnoCOGHOCTL NOMNEPEYHOro CeYeHust ABYTaBPOBOro nosica nog, Bo3AeicTBnemM

nornepeYHoli cubl B y3rie crieflyeT NpoBepsiTL Mo dropmyrie

iy RlA= 2 De+ (g, + 2]} <1 (1.15)

rae © - nonepeuas cuna B yane, paBHast MeHbLLEMY U3 NpovaBeaeHui 2V sin o ;

s pacyeTHoe CONPOTUB/IEHE CABUMY CTaUM MOSICA,;

g =1 1+16g 1%

r - paguyc 3aKpyriieHns npodwis nosica.
N.4.5 Hecylyto cnocoGHOCTb ABYTABPOBOIO 3/IEMEHTa PEeLLETKN BOM3M MPUMbIKaHWS K Nosicy

cnepyeT NpoBepsAThL No hopmyre

N1+ 0,054 1)y, 74 Ryg 4g) <1 (n.16)

rae T4 - koaththnLMEHT, IPUHUMAEMBIVA MO YKa3aHWsiM J1.2.2 HACTOSILLErO MPUSIOXEHVA.
N1.4.6 CeuyeHuss CBapHbIX LUBOB, MPUKPENSIOWMX 3/EMEHTbI peLLeTkn K Mosicy, credyer

NPUHAMAaTL COOTBETCTBEHHO MPOYHOCTY Y4acTKOB (NOJIOK, CTEHOK) ABYTABPOBOIO 3/ieMEHTa
peLLeTkm.

Mpunoxexve M
(pekomeHayemoe)

MeToavka rlop,60pa MUHUMaSTb HbIX CEYEHUI N3TIBAEMBIX 3/IEMEHTOB

M.1 O6wWwme NoNoXeHns

M.1.1 MeToauka Mo3BOSIET YCTAHOBWTL Pa3Mepbl MUHUMasbHbIX MO M/IOWAAN CeyeHuit
LLAPHUPHO OMepTbIX B6asIOK, HArpy)XXeHHbIX B M/IOCKOCTW CTEHKM 1 UMEIOLLYIX CBApHOE [BYTaBpoBOe
[IBOSIKOCUMMETPUYHOE CeueHne C YCTOWUMBOIA, rMBKOM Wi nepdhoprpPoBaHHO CTEHKOM, a Takke

R
onpeaenmTb Hanbosiee aPdEKTUBHOE CONPOTUB/IEHNE CTasm = #4

M.1.2 YcToiumBocTb 6asiok criegyet obecneunBaTb BbINOSHEHMEM TpeboBaHwii 8.4.4-8.4.6
HaCTOSALLYX HOPM.

M.1.3 [ins nog6opa MUHUMA/IEHOTO CeYeHust Gasiku PacUeTHLIMU pasMepamm 1 napamerpamu
ABNSIOTCS:

{ _nporer;
M - pacueTHblii M3rMBaIOL MOMEHT;

=lin

% - napameTtp, Onpeaensioumii npefenbHblii nporvé (fu ) ¥ NPUHMMAaEMbIii CorfiacHo

CHwvIM 2.01.07;

2 . napameTp, paBHblli 9,6 - NPV PaBHOMEPHO pacnpeaenieHHol Harpyske, 12 - npu
COCpPef0TOHEHHOW Harpyske B cepefiuHe nponeta, 10 - B 0CTaslbHbIX Crydasnx;

TS - KOS(PULMEHT HALEXHOCTM MO HATPY3Ke, OMPESENEMbIi KaK OTHOLEHUE PACUETHOTO
3HAYEHWS IKBMBASIEHTHOA (M0 3HAYEHMIO M3TMGAIOLLETO MOMEHTA) HArpy3ku K HOPMATUBHOMY;



=3 - -
B =AM I(Ey,) [ w=IiB, §=nilovs) BE/MYMHbI, CTO/b3yeMble B PacHeTHbIX (hopMy/ax.

M.1.4 CeyeHne 6Gasku, NMPUHSATOE C YYETOM AENCTBYIOLMX COPTAMEHTOB, TPeGOBaHWiA U
OrpaHuyeHunii, NpesbsBieMbIX K NMPOEKTY B KaXKAOM KOHKPETHOM crlyvae, criefyeT npoBepsTb
corflacHo Tpe6GoBaHMsAM pasfena 8 HacTosiuMX HOpM (419 Gasiok C YCTOWYMBOM CTEHKOW) win
TpeboBaHWii HACTOSILLErO NPWIOXEHWS (4719 6as10K C TMOKOI CTEHKOI).

M.2 Basiku 13 O4HOPOAHOr0 MaTepuana c yCToiunBoOi CTEHKOI
o b
M.2.1 Pa3mepbl ceveHuii (CM. PUCYHOK 5 HAaCTOSILLYIX HOpM, Tae ry 0603HaueHo Kak o ,a’s -

b .
kak ¢ ) gByTaBPOBLIX 6as10K 1-T0 Kacca criefyeT onpeaenaT o dopMysam:

t, =03678 . hy, =554,2 0y, . iy =166, by = 0302k, (M.1)

e ¥ = fEIRJ, .

£
AhheKTVBHOE 3HAYEHME PaCHETHOrO COMPOTMBIEHMA cTarm ~*4  criesyer onpefenatb no
chopmyrne

£ 1

R =
o
T st (M.2)

M.2.2 Pa3mepbl ceueHuii AByTaBpOBbIX 6asiok 2-ro knacca npu 1 <%¥<p crefyet onpeaensTb no
chopmynam:

by = 1268150 32y | By = Rtr oy, | Ep =0Tl o iy Be = 1420, [eoy Iy,

(M.3)
e 1 =1+1/382 +O,8(rfRs)4(l—lf§2);
& =0,25(3w; ~2)
MapameTp £ criefyet onpeaenats no hopmyre
=029/ f0,0833 (e, ~Dley +0167) , M)

roe F1x - koachthULMEHT, onpeensiemblii no chopmynam (77) HACTOSLLKMX HOPM N U3MEHSIIOLLMIACA B

<
npeaenax 1< éix £ €.

[l 6asioK Kopo6YaTOro cevennst koadhthuumeHTbl “14  n Slr B chopmyne (M.4) creayet
yMHOXatb Ha 0,5.
B chopmynax (M.3) 3HaueHve P crieflyeT onpeaenaTb B 3aBUCUMMOCTM OT £ o Tabmmue M.1, a

3HaYeHve Mg no 8.5.8 Hactoauyx HopMm. B Tabmmue M.1 n B dhopmynax (M.3) cpenHee

KacaTe/lbHoe HanpsbkeHre 7 crieflyeT NPUHAMATL PaBHbIM Qfdy.

Tabmua M.1
TR MpefenbHble 3HaYEHs Py npu %, paBHoMm
1,0 15 2,0 25 3,0 35 4,0 45 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

3Hauerus M n & criegyet onpeaenatb B 04HOM ceveHun 6asKu.

R
SdhheKTUBHOE 3HAUYEHME PACYETHOrO COMPOTUB/eHMA cTarm ~ 4 creayeT onpeaenATb Mo
copmyne

, (M.5)

e 7~ (18w; ~0.8) /w3y

M.2.3 Mpyn Ha/M4MM 30HbI YMCTOTO M3rMba pasmepbl CeYeHUn 6asiok 2-ro knacca 1 adhdeKTUBHOE
3HaYeHne pacyeTHOro COMPOTUB/IEHUA CTasn criedyeT onpeaenatb no dopmynam (M.3) n (M.5)
COOTBETCTBEHHO MPY NOACTAHOBKE B HUX 3HAYeHus £~ 1,42.

M.2.4 Pasmepbl ceveHuii AByTaBpOBbIX 6asiok 3-ro kiacca (npu P 72,2 Puf =0,3) crepyetr
onpeaenaTb No opmynam:

ty = 0745813y Ry = 220,000y, tp =192t,4f0y by = 0,525k, oy (M)

e @2 71+ 0307/ R,)%.

oy =0,25(3w; = 2)

R
DeKTVBHOE 3HAYEHNE PACYETHOTO COMPOTUBNEHUA cTasm ~ 4 crieayeT onpeaenAts no

dopmyrne
. 0715 1)’
Ty, ¥
¢ . M.7)

e 72 = (1803 = 0.8)(wadfua)

M.2.5 Mpu BbIGOPE CTa/mM pacyeTHoe CONPOTVBIIEHME & criefiyeT npyHMMaTh 6/mM3KuM K Ryer ,
BbluncrieHHomy no dpopmynam (M.2), (M.5) n (M.7); npy 3TOM J0/KHO 6biTb BbINOSHEHO YC/IOBUE
R, LR

» yaf

M.2.6 [/19 6as10K 2-T0 M 3-T0 KJACCOB MpY OAHOBPEMEHHOM AelcTBUM B ceveHm 3 un £ g
dopmynax (M.3), (M.5)-(M.7) criegyeT npyHAMaTh: B NEPBOM Mpub/KeHun 7 = 0; B NOC/eAytoLLmX

npubmkermsix 7 = 2 k)
M.3 BuctanbHble 6asniku ¢ yCTONUMBOI CTEHKOIA

Pa3mepbl ceueHuii 61CTasbHbIX ABYTaBPOBbIX 6a/0K 2-T0 Kiacca C YCTOWUMBOIA CTEHKO Npu

Ry [ B =1 criefiyeT onpefensTb No hopmynam:

£y = 1268/ w32, g =ty fﬁ; £ =zwq!iuwa34'?; by =ltyafog I(qu«f;)y M8)

e 93 =% —1+10(3r2) + 08(rF Ry, ) (1- 1072

o3 =0,25(3 /- 2),
7y = JE By

B chopmynax (M.8) 3HaueHne P cregyet npvHumaTb no Tabmmue M.1 B 3aBMCMMOCTU OT
napameTpa £, onpegesnsiemoro no chopmyre



F=1+(13-020 ), — 1) (M.9)

rae “Ir - koathdhuMLEHT, onpeaenaemblii no hopmMynam:
cp =M, f(WmRyw'Yc) wm I =8 p (M.10)

o <
W MaMeHsiowpics B npeaenax 1< 1 <

34ecb Brpew - KO3dhh1LMEHTDI, ONpeaernseMble CornacHo 8.2.8 HaCTOSALLMX HOPM.

R
S(hheKTBHOE 3HAUYEHME PACUETHOTO COMPOTUBIIEHUA CTasM CTeHkn Gasku "< crepyer
onpeAensTL no chopmyre

(M.11)

e 73 (LBwg/r— 03)!’@33«}@3).

R, LR
Mpu BbIGOpE CTa/mM AO/DKHO ObITb BbINOSHEHO ycrioBue ~ ¥ el

Mpy ogHOBpEeMeHHoM aelicTBum B cedeHn M u & creflyet yuntbiBaTb M.2.6 HacToOsILLEro
NPUIOXKEHWS.

M.4 Basnky ¢ TMGKoii CTEHKO

M.4.1 Pa3spesHble 6asku C T16KOI CTEHKOM CMMETPUYHOTO [JBYTABPOBOIO CEYEHWs!, HeCyLLye
CTaTMYECKY0 HArpysKy U U3rmbaemMble B MJIOCKOCTY CTEHKW, KaK NPaBwWio, CrieayeT NPUMEHSITb Npu
Harpyske, aKBUBA/IEHTHO paBHOMEPHO pacnpeserneHHoli 1o 50 KH/M, 1 NPOeKTUpOoBaTh W3 CTau C

npegenom Tekydectv Ao 345 H/mm 2.

M.4.2 YcToiiumBOCTb 6aniok ¢ rMbKOi CTEHKOW crieayeT obecneyvBatb /MO0 BbINOSHEHWEM
Tpe6oBaHWii 8.4.4, a HACTOSILYIX HOPM, /GO 3aKpPEr/IEHMEM CXATOro Mosica, MpU KOTOPOM

yCcrioBHasA rMbKOCTb nosica Po = Uy 157) Ry 12 He npesbiwaeT 0,21 (rae by . LLMPUHA CXaToro
nosica).

M.4.3 OTHOLLEHVE LPWHBI CBECA CXaToro rnosica K ero ToJILpHe criefyeT npuHiMaTh He 6onee
038 (EVR,

Gy = Af .l"(f,wkw)

M.4.4 OTHoLLeHVe NNoLWRAe cedeHuii nosica n CTEHKN He [0JDKHO MNpeBbILLaTh

o o
npeaesnbHbIX 3HaueHWi ~ 2 | onpeaenaemblx no opmyre

107
o = o-(134-412R, 1 B)
o . M.12)

M.4.5 YyacTok CTeHkv 6asikn Haf onopoli crieayeT YKpenifaTh ABYCTOPOHHUM OMOPHbIM pe6pom
YECTKOCTU M paccUMTbiBaTb COMMlacHO Tpe6oBaH!sIM 8.5.17 HACTOSILLYIX HOPM.

13, . 1EIR
Ha paccTosiHum He MeHee LLMpWHbI pe6pa 1 He Gonee ™~ ™ » oT onopHoro pe6pa cresyet
ycTaHaB/MBaTb AOMNOSHATENbHOE [ABYCTOPOHHEE PEBPO EeCTKOCTW pasMepoM corfiacHo M.4.9
HACTOSILLEr0 NPWIOXKEHMS.

M.4.6 MecTHoe Hanpsixehve “¥¢ B cTeHke Gasky, onpegeneHHoe no dopmyne (47), [O/DKHO

6bITb He 6onee 0,75 & , PV 3TOM 3HayeHve by cneayeT BblYMCASTb No hopmyne (48) HacToAWyX
HOpPM.

M.4.7 Mpu onpegeneHnn Nporméa 6asok MOMEHT UHEPLMM MOMEPEUHOTo CeueHust BpYTTo 6aski

CrelyeT YMeHbLATL YMHOXEHEM Ha Kostbduupent & ~ 12~ 0033~

w=12-0,033%, - &/

W nna 6asiok ¢ pebpamu B

nposieTe 1 Ha KoagppuLneHT - Ansa 6asiok 6e3 pebep B NposeTe.

M.4.8 TpoYHOCTL paspesHbiX Gasok CUMMETPUYHOTO [BYTABPOBOIO CEYEHMS, HECYLLUX
CTaTUYECKYID Harpysky, M3rvbaembix B MIOCKOCTU CTEHKM, YKPEMIEHHOW TOMbKO MNOMepeyqHbIMU

pe6pamMm XecTKoCTU (PUCYHOK M.1), C YCIIOBHOW MMOKOCTbIO CTEHKM 6 £y < 13 crepyeT npoBepATb
no chopmyre

A1, + gt <1 (M.13)

roe Mn Q. 3HayeHna MOMeHTa 1 nonepequﬁ CW1bl B paccMaTpuMBaeMOM ceyeHun 6asku;



My npeaesbHoe 3HaueHue MOMEHTa, BbIUUC/IIEMOE Mo (hopMysie

My, = -3 'Yczwkgu[ﬂf feyhy) + (0,851 iW)(l - XW)] : (M.14)

G . npeaesbHoe 3HaueHue NonepeyHolt Cubl, BblUncsiemoe o hopmyre

Oy = Revetyhylro | Ry + 33801 100 { BRI +2)] (M.15)

Y

PucyHok M.1 - Cxema 6asiku ¢ T’MeKoii CTEHKOIA

B dhopmynax (M.14) n (M.15) 0603Ha4eHo:

fw n o - TO/ILWHa U BbICOTa CTEHKM COOTBETCTBEHHO,

A
S - nnowapb cevenns nosica Gasky;

Tor B KpUTUYECKOe HanpshkeHVe M OTHOLLEHWE pa3mMepoB OTCeKa CTEHKM COOTBETCTBEHHO,
onpegensaemMble CornacHo 8.5.3 HaCTOALLWX HOPM;

6 KO3 OMLMEHT, BbIUMC/IIEMbIVA N0 chopmyrie
f=01+3a.52015 (M.16)

3pece @~ Wi Uy + @) (eyiga®) . o < 5.

Wmm - MUHUMaSTb Hbl i MOMEHT ConpoTnB/IEHNA (OTHOCI/ITel'IbHO COGCTBEHHOW OCH, napanneanoﬁ

nosicy 6asikv) TaBPOBOTO CEYEHMsI, COCTOSILLENO 13 CXATOro nosica 6asikn N MPUMBXKAIOLLETO K HEMY
_ 05, /ETR,
ydacTka CTeHKM BbICOTOM ;

@ - war pe6ep XecTKoCTu.

M.4.9 MonepeuHble pebpa XeCTKOCTU, CEHEHUA KOTOPbIX MPUHATLI HE MEHee yka3aHHbIX B 8.5.9

HACTOALLYX HOPM, CreflyeT PacCuMTbiBaTb Ha YCTOMUMBOCTb Kak CTepXHM, oxaTble cwioi &,
onpegensemoii no gopmyre

N =33Ry tyhy Bl =74 LRI +F¢2) , (M.17)

rae Bce 0603HaYEHNs CiefyeT NpUHUMAThL Mo M.4.8 HACTOSAILLETO NPUIOXEHMS.

3uauenie & pekoMeHayeTcs MpuHMMATL PaBHbIM HE MeHee 3HauYeHusi CoCpeaoTOueHHON
Harpysku, PacrnosioXeHHol Hag peGpoMm.

ol =h,(1-
PacyeTHyI0 /MHy CTEPXHA CrieflyeT NPUHUMATh paBHoii ‘4 w(1-8) , HO He MeHee 0,7}‘*“' .
CvMMeTpUYHOE ABYCTOPOHHEE pebpo pekoMeHyeTCA paccUnTbiBaTb Ha LieHTpaslbHoe Cxatwe,
O[IHOCTOPOHHEE - Ha BHEL|EHTPEHHOEe CXaTue C 3KCLIEHTPUCUTETOM, PaBHbIM PACCTOSAHUIO OT OCK
CTEHKM [I0 LIeHTPa TAXECTU PACUETHOTO CEYEHNSt CTEPXKHA.
B pacueTHoe ceyeHmne CTEPXHS CriedyeT BK/oUaTb CeueHre pebpa »eCcTKOCTW U NOsOChbl CTEHKN

t EIR
LLMpuHOIA 0,65 ™ ¥ ¢ Kaxaoii cTopoHbl peépa.

M.4.10 Pa3vepbl Ce4yeHuii [OBYTaBPOBbIX 6asiok C rMOKON CTeHKol W pebpamu,
ygosrieTsopsioLye ycriosuio (M.13), criegyeT onpefenaTb no hopmynam:

ty =019+ 29R, I VB by, =, Rywfy, by = 076k, 13y, o =2, (M.18)



e by =129 -2060R, IE_

R
SpeKTUBHOE 3HAUEHIE PACYETHOTO CONPOTUBIIEHNS CTasm Gaskn ~*< crieflyet onpesensits
no chopmyre

CL06E 1

Ry =———
T ) (M.19)

Mpy HEOBXOAVMOCTY C Lefbio YAOoB/eTBOpeHus ycroBust (M.13) crefyet yBe/muvBaTh YMC/io
pe6ep XeCTKOCTU WM TOMLLMHY CTEHKM B OTCEKax 6asikn, PacrnosioXeHHbIX y orop.

R, LR
Mpv BbIGOPE CTasm cnegyeT BbINOMHATL ycioBue 7 rel

M.5 Basnku ¢ nepchopmpoBaHHO CTEHKOW

M.5.1 Basiku ¢ nepdpoprpoBaHHoi CTEHKO CrieAyeT NPOEeKTUPOBATL M3 NPOKATHbIX ABYTABPOB (

2
2120), kak npaBwio, 3 cTa/m C npeaenoM Tekydectn oo 440 H/mm™. CTeneHb passuTus
npoKaTHOro npochuiA (OTHOLLEHME BbLICOTbI Pa3BUTON Gasku K BbICOTE MCXOAHOTO [AByTaspa)
peKkoMeHayeTca npuHuMaTh 1,5,

CBaprIe coeanHeHus CTEHOK CrieyeT BbINO/HATL CTbIKOBbIM LLBOM C NOJ/HHbIM NPOBapOoM.

0.5d T 0.5d
i
e
0.5h| 0.5k
h

PucyHok M.2 - CxeMa yyacTka 6asku ¢ nepchoprpoBaHHoOi CTEHKOA

M.5.2 Pacuet Ha Npo4HOCTb 6asnok, u3rnbaemMbix B MIOCKOCTU CTEHKM (pUCYHOK M.2), cnegyeT
BbINOSHATL N0 hOpMy/iam:

NS TOUEK, HAXOASALMXCS B YI/IaX Bbpe3aHHbIX 0TBEPCTMN Ha paccTosH 0,5¢ oT ocn X ~ X,

M, Ga <Ry,
Wy AW ; (M.20)

[L/19 TOUEK, HaXOAALLUXCS HaJL YTiaMu BbIpe3aHHbIX 0TBEPCTUI Ha paccTosiim 0,5% oT ocu X ~ %

M
W_+4I§ =y
x Tk ; (M.21)
zQ;S LR,
HHef (M.22)

rae M - yarnbatoLmii MOMEHT B CeYeHn GaskiA;

e nornepeyHas cuna B ceveHun 6asnku;

c+s—0 5

s . TO Xe, Ha paccTosH ( ) OT onopbl (CM. pucyHok M.2);

(e - COGCTBEHHbIVi MOMEHT COMNpoTUB/IEHMA pPa3BUTOrO AByTaBpa B CevYeHun 6askn ¢

0TBEepCTEM (CEYEHME HETTO) OTHOCUTE/IbHO OCU ¥ ~ % ;

Wm s ijn - HAMB0/1b LLMIA Y HAVUMEHB LLMIA MOMEHTBbI COnpoTMB/IEHNA TABPOBOIo CEYEHUA.

M.5.3 PacueT Ha ycTOM4MBOCTb Gasiok CrieflyeT BbIMOSHSATH COrflacHo Tpe6oBaHusiM 8.4.1
HaCTOSILLKX HOPM; MPU 3TOM FeOMETPUYECKME XapaKTepuCTVKu 6asiok criedyeT BbIYMC/ATb /151
ceyeHus ¢ OTBEPCTMEM. YCTOMUMBOCTL Gasiok crieflyeT cumtatb 06ecneyeHHON, eciim BbINOHEHbI
TpeboBaHusa 8.4.4 1 8.4.5 HACTOALLYIX HOPM.

M.5.4 B OMOPHbIX CEYEHUAX CTEHKY Gasku npwu kef Itw >40 cnepyeT ykpensite pebpamu
XECTKOCTU W paccuuTbiBaTb COrfacHo TpeboBaHusiM 8.5.17 HacTOSAWMX HOPM; Mpu 3TOM Y



OMOPHOTO CeYEHUsI CrieayeT MPUHMMATD € 2 250 MM (CM. PUCYHOK M.2).

by ft, >25 [EfR
M.5.5 B ceyeHusax Gaskv npu OTHOLLEHWM oW ’ Y WWM Npu HEBbINOSHEHAN

Tpe6oBaHwii 8.2.2 crieflyeT ycTaHaB/mMBaTb peGpa XECTKOCTW B COOTBETCTBUM C TPeGOBaHUSIMU
8.5.9 HacTosILYIX HOPM.

CocpefoToueHHble rpy3bl CriedyeT pacnosiaraTb TOSbKO B CEUYEHNUAX Gaski, He ocnabieHHbIX
OTBEPCTUAMM.

BbicOTa CTEHKV CXaToro TaBpOBOrO CEYEHWS AO0JDKHA YAOBMETBOPATL TpebosaHusm 7.3.2
HaCTOSILLUX HOPM, B chopmysie (29) KOTOPOro crieflyeT NpuHUMaTh A=14.

>
M.5.6 Mpu onpegeneHum npormba 6asok ¢ OTHOLLEHVMEM Hhg <12 (rpe ! - nporet 6Ganku)
MOMEHT VHEPLMN CeYeHNs 6askv C OTBEPCTUEM CrielyeT YMHOXaTb Ha koaddmumeHT 0,95.

DNEKTPOHHbI TEKCT JOKyMeHTa
nogrotossieH 3A0 "Kogekc" 1 cBepeH ro:
ofhuupanbHoe n3aaHme

MwHperunoH Poccun. - M.: OAO "UMmn", 2011



