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MpeaucnoBue
CBepneHus 0 cBoAe NpaBun

1 NCTMNOJIHUTEJIb - 3akpbiToe akumoHepHoe obuwiectBo "LleHTpanbHbii opgeHa Tpyaosoro KpacHoro 3HameHu Hay4yHo-uccrnegoBaTenbCKUA M NMPOEKTHBIA MHCTUTYT
cTpouTenbHbIX MeTannokoHcTpykumn uM.H.M.MenbHukosa" (3A0 "UHUUMNCK um.H.M.MenbHukosa")

2 BHECEH TexHun4yecknm kommteTom no ctaHgaptusaumm TK 465 "CtpounTtenscteo”

3 NOAINOTOBIEH «k yTBepxaeHuto OenapTameHTOM rpagoCTpOUTENbHON OEeATENbHOCTU U apxXUTekTypbl MUHUCTEpPCTBa CTPOUTENLCTBA U KUITULLHO-KOMMYHarbHOro
xo3gucTtea Poccuiickon ®epepauumn (MuHctpon Poccun)

4 YTBEPX[OEH [lMpukazoMm MuHucTepcTBa CTPOUTENBLCTBA M XUMULLHO-KOMMYHarnbHOro xosancrea Poccuiickon ®enepauum ot 14 Hos6psa 2017 r. N 1538/np v BBeaeH B
pencteue ¢ 15 mas 2018 r.

5 BAPEMMCTPUNPOBAH ®eneparnbHbiM areHTCTBOM MO TEXHUYECKOMY PEerynmpoBaHuio u metpornorum (Pocctangapr)
6 BBEJEH BINMEPBbIE

B cny4yae nepecmompa (3ameHbl) unu ommeHbl Hacmosiuje2o cgoda rnpasus coomeemcmeyoujee yeedomneHue bydem onybnukoeaHoO 8 ycmaHO8NIeHHOM ropsidke.
Coomeemcmeyrouwjas uHopmayus, ygedomreHue U meKCcmbl pasMewaromcss makxe 8 UHOPMayuoHHOU cucmeme obuje20 ronb3oeaHuUs - Ha oguuyuanbHOM calme
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paspabomyuka (MuHcmpou Poccuu) 8 cemu lHmepHem

BHECEHO W3meHeHne N 1, yTBepxaeHHOe W BBeAEHHOEe B AeNCTBUE npuka3oM MuHMCTepCcTBa CTPOMTENLCTBA M XKUIMULLHO-KOMMYHArNbHOro xo3anctea Poccuiickon
depepaumm (MuHcTpon Poccun) ot 27 aekadbps 2021 r. N 1015/np ¢ 28.01.2022

MameHeHne N 1 BHeceHO usrotoButenem 6asbl gaHHbIX No Tekcty M.: IbY "PCT", 2022

BseaeHue
Hactoswun ceog npasun obecneumBaeTt cobniogeHue TpeboBaHun cdepepanbHbix 3akoHOB oT 27 aekabps 2002 r. N 184-d3 "O TexHuyeckom perynuposaHumn”, ot 30
aekabpsa 2009 r. N 384-®3 "TexHuyeckmn pernameHT o 6esonacHoCTU 3gaHui n coopyxkeHun", ot 22 uona 2008 r. N 123-®3 "TexHunyeckun pernameHTt o TpeboBaHUAX
noxapHom 6esonacHocTn".

HacTtoswun ceog npaBun cogepxuT TpeboBaHMs No pacyeTy U NPOEKTUPOBAHUIO OrpaXXaatoLLmMX KOHCTPYKLMI M3 TPEeXCNonHblx naHenen B pa3sutme CI1 16.13330.2017 u
CI1128.13330.2016.

HacTosawwun ceoa npasun pa3pa60TaH C Ueliblo coBepLUeHCTBOBaAHUA TEXHOMOrmmn NpoeKTnpoBaHnd, npon3soacTtea u YCTpOIZCTBa orpaxgeHuma ns TpeXCﬂOVIHbIX naHeneun c
pas3fiM4HbIMU yTENNUTENAMN.

Csopg npaBun BbinonHeH aBtopckum konnektnsom 3A0 "LIHUWUICK um.H.M.MenbHukoBa" (pykoBoauTene pa3pabotkn - E.A.lToHypoBa; UCNOMHWUTENN - KaHA. TEXH. HayK
B.®.benses, C.U.boukosa, H.HO.Nlag3b, M.C.MapdeHos).

NameHeHnne N 1 k HacTosilwemy csogy npasun paspabotaHo asTopckum konnektnsom 3A0 "LIHUUTMCK um.MenbHukoBa" (kaHA. TexH. Hayk B.®.benses, C.U.bo4ykosa,
H.E.l'ony6es, K.M.CogppoHos, B.B.KoceHkos, A.B.LLlypuHos).

(N3meHeHHas pegakuus, Nam. N 1).

1 O6nacTb npuMeHeHust

HacTtoswuin cBog npaBun pacnpocTpaHsAeTcs Ha MPOEKTUPOBAHME W pacyeT OrpaXOatolMX KOHCTPYKUMI KpbIl, HAPYXHbIX CTEH, a Takke MOABECHBLIX MOTOMIKOB U
BHYTPEHHUX MEPEropoAoK C MNPUMEHEHWEM TPEXCIOWHbIX MNaHenenm Tuna "caHABMY" co crabonpodunMpoBaHHBIMU WM FOPPUPOBAHHBIMKU OOLUIMBKAMW U3 CTanbHOro
XONOAHOKaTaHOro TOHKOro nucta TonwmHon ot 0,5 ao 2,0 MM, 3aWMLEHHOr0 LIMHKOBLIM MM antoMOLIMHKOBLIM MOKPLITUEM, UMK U3 antOMUHMEBBLIX NEHT TONLWWHOM He MeHee
0,55 MM 1 cepaueBmHon TonwmHom He 6onee 300 mMm.

(N3meHeHHas pegakuus, Mam. N 1).
2 HopmaTuBHbIe CCbISIKU
B HacToseM cBoae npaBun NCNonb3oBaHbl HOPMATUBHBIE CChIMKU Ha criefyoLlime JOKYMEHTbI:

FOCT 380-2005 Cranb yrnepoguctas 06bIKHOBEHHOIO kKadecTBa. Mapku



FOCT 4784-2019 AntoMyMHUIA 1 cnnasbl antoMnHueBble aedopmupyemble. Mapku

FOCT 5582-75 NpokaT TOHKONMCTOBOW KOPPO3NOHHO-CTOMKNIA, KapOCTOMKUIN U XaponpoYHbIA. TexHNnYeckue ycrnoBus

FOCT 13726-97 JleHTbl 13 anioM1UHUS 1 antoMUHUEBLIX CM1aBOB. TeXHUYECKNe yCrioBus

FOCT 14918-2020 lMpokaT NMCTOBOM ropsA4€OLMHKOBAHHbIA. TEXHUYECKMEe YCNOoBUS

FOCT 15588-2014 MNAnTbI NEHOMONIMCTUPOSIbHBIE TENJTON30NAUNOHHBLIE. TEXHUYECKNE YCITOBUS

FOCT 16523-97 lNpokaT TOHKONMCTOBOW U3 YrNepoaANCTON CTanu Ka4yeCTBEHHOM U OOLIKHOBEHHOIO KayecTBa obLiero HazHavyeHus. TexHu4yeckne ycrnosus
FOCT 19904-90 lNpokaTt nucToBOn xonogHokaTaHbli. CopTameHT

FOCT 21562-76 MNaHenu meTannmyeckne ¢ ytennuTenem U3 neHonnacra. Oblwme TexHnYeckme ycrnosums

FOCT 23486-79 NaHenn meTannnyeckne TPEXCONHbIE CTEHOBbLIE C YTENNUTENEM U3 NeHononuypeTaHa. TexHUYecKkne ycroBus

FOCT 27751-2014 HageXXHOCTb CTPOUTENBbHbLIX KOHCTPYKLWUA 1 OCHOBaHUN. OCHOBHbIE NOJIOXEHUS

FOCT 30403-2012 KoHcTpyKuum ctponuTeneHble. MeTog ucnbITaHWi Ha NoXapHY ONacHOCTb

FOCT 30247.1-94 (MCO 834-75) KoHCTpyKUuMm cTpouTenbHble. MeToapbl NCMbITAHU HAa OTHECTOMKOCTL. Hecylme u orpaxaaroLime KOHCTPYKLnn

FOCT 32314-2012 (EN 13162:2008) UN3genua M3 MuHepanbHOM BaTbl TEMMOM3ONSALMOHHbIE MPOMBILLIIEHHOrO NPOV3BOACTBA, NpUMeHseMble B cTpouTensctee. Obwue
TEeXHUYEeCKne yCcrnoBus

FOCT 32603-2021 MNMaHenu TpexcronHble C MeTanMyeckumMmm obnmnLoBKaMm U cepaeyHNKOM U3 MUHepanbHOW BaTbl. TEXHUYECKME YCNOBUS

FOCT 34180-2017 lNMpokaT cTanbHOW TOHKOMMCTOBOW XONIOAHOKATaHbIA U XOfo4HOKaTaHbI ropsiveOLMHKOBAHHbBIA C NOAMMEPHbLIM MOKPBLITUEM C HENPepbIBHbLIX NNHWUNA.
TexHuYeckme ycrnosus

FOCT P 56148-2014 (EN 13163:2009) N3genusa ua neHononuctupona MrC (EPS) TennonsonsaunoHHble, NPUMEHSIEMbIE B CTPOUTENLCTBE. TEeXHUYECKNE YCITOBUS
FOCT P 56590-2016 (EN 13165:2012) lNnunTbl HA OCHOBE NeHononunsouuaHypaTa Ten03ByKOU3ONAUNOHHbIE. TeXHUYeCcKne ycnoBus

FOCT P UCO 12491-2011 MaTepwuansl 1 n3genus ctpoutenbHble. CTaTUCTMYECKNE METOAbI KOHTPONS KavyecTBa

CI112.13130.2009 OnpeneneHune KaTeropuin NOMeLLEHNI, 30aHUN N HAapPYXXHbIX YCTAHOBOK MO B3PbIBONOXAaPHOW U NoXXapHOW ornacHocTu (¢ nameHeHvem N 1)

CI116.13330.2017 "CHwuI1 11-23-81* CtanbHble KOHCTpyKunn" (¢ nameHeHuamu N 1, N 2)
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CI120.13330.2016 "CHwuI1 2.01.07-85* Harpysku u Bo3aericteus” (¢ nsmeHenmamm N 1, N 2, N 3)

CI128.13330.2017 "CHwuI1 2.03.11-85 3awmTa cTponTEnbHbBIX KOHCTPYKLMI OT Koppo3un" (¢ nameHeHmnamm N 1, N 2)

CI1109.13330.2012 "CHwul1 2.11.02-87 XonogunbHuku" (c nameHenusimm N 1, N 2, N 3)

CI1128.13330.2016 "CHwul1 2.03.06-85 AntoMUHNEBLIE KOHCTPYKLMMN"

CIT131.13330.2020 "CHwuI1 23-01-99* CtpoutenbHas knumaTonoruns"

MpumeyaHune - MNMpyn NONb30BaHMU HACTOALLMM CBOAOM MpaBun LenecoobpasHo NpoBepuTb OENCTBUE CCbINIOYHbLIX AOKYMEHTOB B MH(OPMAaLUOHHOW cucTeme obuiero
Nnonb30BaHWs - Ha oduUMansHOM canTe deaepanbHOro opraHa UCMOMHUTENbHOW BriacTu B cdepe cTaHaapTusaummn B cetu VIHTEpHeT unm no exerogHomy MHGOpMaunoHHOMY
ykaszatento "HaumoHanbHble cTaHgapTbl”, KOTOPbIN OnyBnmMKoBaH MO COCTOSHUIO Ha 1 siHBaps TeKyLwero roga, U no BblNyCkaMm €XeMeCHAYHOro MHQOopMaunoHHOro ykasaTens
"HaumoHanbHble cTaHgapTbl" 3a Tekywmh rog. Ecnn 3ameHeH CCbiMOYHbIA OOKYMEHT, Ha KOTOPbI AaHa HedaTUpOBaHHasA CCbifika, TO PEKOMEHAYeTCH MCNonb30BaTb
OEVCTBYIOLLYI0 BEPCUI0 9TOr0 AOKYMEHTa C YY4EeTOM BCEX BHECEHHbIX B AaHHYK BEPCUI0 U3MEHEeHUN. Ecnn 3amMeHeH CCbINMOYHbIN OOKYMEHT, Ha KOTOpbIN JaHa AaTupoBaHHas
CCbifika, TO PEKOMEHZYeTCsl MCNOJMb30BaTb BEPCUIO 3TOMO0 OOKYMEHTa C yKasdaHHbIM Bbllle FO4OM YTBepXAeHUs (NpuHATMSA). Ecnv nocne yTBepXAeHMs HacTosiLero cBoga
npaBui B CCbINTIOYHbIA AOKYMEHT, HA KOTOPbIN JaHa AaTMPOBaHHAas CCblIKa, BHECEHO M3MEHEHWE, 3aTparnBatoLLee MNOSIOKEHNE, HA KOTOPOE [aHa CCbiflka, TO 3TO MOJIOXKEHMe
peKkoMeHayeTCsi NMPUMEHATb 0e3 yyeTa OaHHOrO M3MEHEeHUsA. Ecnv CCbINOYHbIA JOKYMEHT OTMeHeH 0e3 3ameHbl, TO MOSIoXKEeHWe, B KOTOPOM [JaHa CCbiflka Ha Hero,
peKkoMeHayeTCsi MPUMEHSATb B YacTu, He 3aTparmBatollen 3Ty ccbinky. CBegeHus 0 AeNCTBMM CBOAOB NpaBun LenecoobpasHo npoBeputb B PegepanbHOM MHOPMaLNOHHOM
cdhoHOe cTaHaapToB.

(N3meHeHHas pegakuus, Nam. N 1).

3 TepmuHbI M onpegeneHus
B HacToswem cBoge npasun npumeHeHsl TepmuHbl no FTOCT 32603, a Takke cneayowmne TePMUHbI C COOTBETCTBYIOLMMN ONpeaeneHnsMu:

3.1 MecTHOe Bblly4YnBaHue: O6pasoBaHV|e MEeCTHbIX BOJIH noTepun yCTOVI‘-WIBOCTM cXKaTon OOLINBKM NaHenm npu npoaosibHoOmM narnbe.

3.2 TpexcrnoiHasa naHenb: CamMoHecylllash KOHCTPYKLUs, cocTosAlas U3 AByX OBLIMBOK (0BNMLOBOK) U3 CTanu Unv anoMUHUEBON NEHTbl U cepAeyHnKa, coeanHEHHbIX
mexay coboli nocpeAcTBOM aaresuu.

(N3meHeHHas pegakuus, Nam. N 1).

3.3 Hecywasa naHenb: [MaHenb, paccyMTaHHas Ha TO, YTOGbI BblAepXKMBaTb COGCTBEHHLIN BEC M BCe BO3MOXHbIE SKCMIyaTauMOHHblE HAarpy3ku M nepefasaTtbh 9TW
Harpysku Ha HecyLlue aneMeHTbl Kapkaca.

3.4 nnockas obwunBka: O6LwMBKa B BUAE MMAAKOro nucTa M3 ctany Uim antoMUHUEBbLIX NEHT 6e3 rodprpoBaHHOM NOBEPXHOCTMY.

(N3meHeHHas pegakuus, M3m. N 1).



3.5 cnabonpodunupoBaHHasa o6wmeka: OGLIMBKA U3 CTanM UM antoMUHUEBBIX NEHT C NPOKaTHOMW ropUPOBKOI pasnuyHoro npoduns seicoton f ,, He Gonee 5 Mm.
(N3meHeHHas pegakuus, 3m. N 1).

3.6 npodmnupoBaHHas o6wmBka: FoprpoBaHHas obLUMBKa U3 CTanM UMK antOMUHUEBBIX NIEHT C MPOKATHOW ropUPOBKOW pasnuyHoro npoduns seicoton H,, no 55
MM.

(N3meHeHHas pegakuus, M3m. N 1),

3.7 camoHecyuwas naHenb: [laHenb, paccynTaHHas Ha To, YTOObl BbligepXmMBaTb COOCTBEHHBIN BEC, BETEP, Nepenaabl TemnepaTyp 1 BHyTPEHHeE BO34yLUHOE JaBMEHME.
3.8 cTbIk: ConpsikeHne No NpoaosibHBIM KpOMKaM naHenemn, obecneynsaroLlee Bnaro- U BO34yXOHENPOHNLLAEMOE COeAUHEHME NaHeNen B OAHOM NIIOCKOCTH.
MpumeyaHns

1 CTbiku MOryT BKNOYaTb OOMOJNTHUTEIbHbIE 3J1€MEHTbl, KOTOPpble YyCUNMNBAKT MexaHn4decKkune CcBOMCTBA KOHCTPYKUUKN, a TakKkKe ynydwarT TenrnoBble, akyCTu4eckme un
npoTmMBoONoOXapHble CBOWCTBA U orpaHun4nBaloT ABMXeHne Bo3ayxa.

2 TepMmuH "CTbIK" B Oa@HHOW TPaKTOBKE HE OXBaTblBAET COMPSKEHWEe pas3pesHbiX NaHesnen unv conpsikeHne, B KOTOPOM NaHenun He CMOHTUPOBaHbl B OOHOW U TOW Xe
NSIOCKOCTN.

3.9 TeMnepatypHoe BO3aencTBMe: Bo3HMKHOBEHNE BHYTPEHHUX CUIT B NaHesnn ot BO34EeNCTBUS Pa3HOCTM TeMnepaTtyp Ha ee obLumBKax.

4 Mopsaaok NnpoBeAeHUA pacvyeToB MO HecyLen CnocoGHOCTH

4.1 O6LwWue NnonoxeHns
4.1.1 TlpoBepky Hecyllen cCnocobHOCTM NaHemnewn cnegyet NpPovM3BOAMTBL MYyTEM pac4yeToB W/WMWM UCMbITAHWKA Tak, 4ToObl yaoBreTBopsAnock ycrnosue copmynbl (1).
BHyTpeHHVe HanpspkeHus OT JKCMyaTauMOHHbIX MM 0COObIX HArpy3oK OOMKHblI ObiTb paBHbl UM MEHee pacyeTHbIX HanmpsbkeHun, gedopMaumm OT Harpy3oK AOIKHbI ObiTb
MeHee pacyeTHbIX. [TpegenbHoOe COCTOSHUE MO NoTepe HecyLel CoCoOBHOCTU BBIYMCHSAIOT No hopmyne

c:RJ’”
2V Y YWl = - (1)

m

roe Tf - KOSd’)(*)VILI,VIeHT HaOeXHOCTU MO Harpy3kam;

V. - KO3 ULMEHT ycroBun paboTol;



¥y - KOAPDULMEHT HAAEXKHOCTU NO OTBETCTBEHHOCTN COOPYXKEHUI;

Y- koatbPULMEHT COHETaAHUI HArpy3oK;

314 - 0606LUEHHOE 3HAYEHWNE BHELLHWX CUITOBbLIX BO3AENCTBUN;
Ryn - HOPMaTUBHOE UMK 3KCMepUMEHTarnbHOe 3HadYeHne ConpoTMBNEeHUa MaTepuana;

Yo - KOI(PPULIMEHT HAEXKHOCTM MO MaTepuany.

MpaBuna pacyeTa, NpuUBEAEHHbIE B HACTOSLWEM CBOAEe MpaBwuIl, MPMMEHEHbI AN naHenem ¢ obnuuOoBKaMW M3 NMCTOBOW cTanu TonwwmHon oT 0,5 go 2,0 MM unu
antoMUHNEBDLIX NTEHT TONLWMHOM He MeHee 0,55 mm npwu obuer TonwuHe naHenen ot 50 go 300 mm 6e3 yyeTa BbICOThI rodpa.

BHyTpeHHWUI crnon (cepaueBnHa) MOXeET ObiTb M3rOTOBMIEH U3 NONIMMEPHOro NeHonnacra, HanpuMep: NonMypeTaHa, NonMcTMpona, nonMmMsoLumaHypaTta, deHonansaervaa,

MUHepanbHOW BaTbl W Apyroro MaTepuana, obGnajalollero [OOCTAaTOYHOW MEXaHWYECKOW MPOYHOCTLIO U KECTKOCTbIO, a TakkKe BbICOKUMU Temnnounso MALMOHHbLIMM
XapaKkTepucTukamu.

MaHenn [OMKHbI npeacrtaBniATb cobon eguHoe uenoe o6LIMBOK W cepaevyHuka, HaaeXxXHO COedUMHEHHbIX KreeBbiM CcJioeM U cnocobHoe BOCNpPUHMMATb Kak
KpaTKOBpPEMEHHbIE, TaK N ONUTENbHble HAarpy3km ¢ MUMHUMaribHbIM USMEHEHNEM MeXaHNYEeCKUNX CBOWCTB BO BpEMEHN.

I'IpM pacyeTte naHenemn crnegyeT yudnTbiBaTh:

- KOS PULNEHTBI HAAEXKHOCTU NO OTBETCTBEHHOCTUN COOPYXEHUA ¥, , MpuHMaeMsle no FOCT 27751,

- K03(PbPMUMEHTBI YCroBUn paboTbl 3eMEHTOB NaHenen %, , npyuHuMaeMble no Tabnvue 1.

Tabnvua 1
HanmeHoBaHue npoBepok KoadbdumumeHT ycnosuii
pabotbl .
1 MpoBepka paboTbl OGLUMBKN HA CMSATUE Y MPOMEXYTOYHOW OMNopbI 0,9
2 lNpoBepka Ha cABUTI 1 pa3pyLUeHne cepaeyHrka naHenm 0,9
3 lNpoBepka NPOYHOCTU KpenseHna naHenemn K HecyLLMM 3rieMeHTaM Kapkaca 3gaHus 0,8
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OT OTpbIBaOLLEN peakumnm Ha onopax

[na orpaxgatolumMx KOHCTPYKLUMIA M3 TPEXCMOMHLIX NaHenewn, aKcrnnyaTupyembiX B YCNOBUAX TemnepaTyp Huwxke muHyc 45°C B obwmBkax, paboTaloLux B KOHTaKTe C
oTpuuaTenbHbLIMK TEMMNepaTypaMm cnegyeT NpMMeHaTb cTanb rpynn npodHoctn OK300B, OK360B n OK400B no NOCT 16523-97 13 ctanu mapok Ct3cn, Ct3I'nc n C13lcn no
FOCT 380-2005.

[1ns M3roToBneHus antoMMHMEBBLIX OBLLIMBOK TPEXCIOMHbIX NaHenen, NpeaHasHadYeHHbIX Ang aKcniyaTtaumm Bo BceM MHTepBane Temnepatyp no CI1131.13330, a Takke B
30aHMAX HU3KOTEMMNepaTypHbIX XONOAWIIBHMKOB W MoMeweHun ansa oxnaxgenumss no CI 109.13330 cnepyeT npuMeHsiTb cnnaBbl Mapok 3XXX um 5XXX cepun,
U13NKO-MEeXaHNYECKNE CBOMCTBA U XMMMUYECKNIA cocTaB KoTopbix ykasaH B TOCT 13726 n TOCT 4784.

(N3meHeHHas pegakuus, Nam. N 1).

4.2 MaTepmanbl U UX MEXaHM4YECKMe CBOMCTBA

4.2.1 Ons n3roToBMEHWUsi CTallbHbIX MITOCKMUX, CnabonpounmnpoBaHHbIX U MNPOMUNMPOBAHHBIX OOLUMBOK W3 OLWHKOBaHHOW CTanu crnegyet NpPUMEHSATb CTarbHON
TOHKOJTMCTOBOW PYJOHHbBIA XONoAHOKaTaHbI npokaTt TonwwmHon oT 0,5 o 2,0 MM, ropsiMeOLMHKOBaHHbIN C 3alUMTHO-0eKOpPaTMBHBIM NonnmepHbiM nokpbiTnem no FOCT 34180, ¢
npeaenom Ttekydyectn He meHee 230 MIla. MexaHuveckue CBOWCTBA CTanbHbIX NUCTOB AOMkHbI cooTBetcTBoBaTb [OCT 14918. lNpedenbHble OTKIOHEHUS MO TOSLMHE
CTanbHbIX NUCTOB HOPMUPYIOTCS MO BbiCOKOW ToyHOCTM no MOCT 14918. 3HayeHns pacyeTHbIX COMPOTUBIIEHWUIA ONPELENsAT AEeNIEHNEM HOPMAaTMBHOIO 3HaYeHust npegerna

TeKy4ecTu Ha KoaddUUneHTsbl ¥, , npuseaeHHble B Cl1 16.13330.
[ns n3roToBneHust NNockux, cnabonpounnpoBaHHbIX U MPOGUIMPOBAHHBLIX OOLUMBOK M3 KOPPO3MOHHO-CTOMKON CTanu cnegyet NpMMEHATb npokat TonwmHon ot 0,5 oo
2,0 mm no FOCT 5582, ¢ npeaenom Tekydectn He meHee 205 MIMa, moaynem ynpyroctu matepuana He meHee 1,9-103 H/mm 2. MpenenbHble OTKNOHEHUs Mo TOMLLMHE npokaTa

HOPMUPYIOTCS MO BbICOKOW ToYHOCTM No FTOCT 19904.

Ons n3rotoBneHus anioMWHMEBBIX MIIOCKMX, crnabonpodunmpoBaHHbIX M NPOUNNPOBaHHBLIX OBLWIMBOK criegyeT MPUMMEHSITb TOHKOMMCTOBOW arntoMUHWEBbLIN npokat
TonwmHon He meHee 0,55 mm ¢ xumudecknumm coctasamu no NOCT 4784 ¢ npegenom Tekyvyectn He meHee 145 MIla 6e3 nokpbiTna (Tonbko Ans mapok AQ1M, AMuM, AMr2M)
UNn C 3aWMUTHO-AEKOPATUBHBLIM MNOMMMEPHBLIM MOKPbITUEM. MexaHuyeckMe CBOWCTBa [AOMKHbI cooTBeTcTBOBaThb TpebosaHuam [OCT 13726 gna neHT. [NpegenbHble
HECMMETPUYHbIE OTKIMOHEHUS MO TOMLMHE antOMUHUEBbLIX NEHT HOPMUPYHOTCHA MO MOBbILWEHHOW TovHocTH cornacHo TOCT 13726. [JonyckaeTcs nocTaBka C CUMMETPUYHBIMU

OTKMOHEHVAMM NO LIMPUHE. 3HAYeHUS pacHeTHbIX CONPOTUBNEHUA ONpeaensioT C y4eToM KOIMULUEHTOB ¥,, U ¥, , npmBeaeHHbix B CI1 128.13330. [Ans anioMuHMEeBbIX
0BLWMBOK criegyeT NPUMEHSTb CnnaBbl MapOoK, AMs KOTOPbIX pac4eTHOe COMpPOTUBMAEHUE NO npegeny Teky4ectu R_,_- MeHbLLE, YeM pacyeTHOe COMPOTUBIIEHNE MO BPEMEHHOMY

conpotuenenmnio R, , v Bbinonusietcs yenosue: Ry, /Y < Ry /Y Yy

3HayeHus1 HecyLle cnocoBHOCTM naHenu, Heobxoaumble ANs pacyeTta, AOMKHblI ObiTb onpeaeneHbl B COOTBETCTBUU C MPUHSTHIM NpedernbHbIM COCTOSIHUEM MaHenu
COrMnacHo HacTosiLeMy NyHKTY. [1nsi BbINOMHEHUS) pacHeTOB NPOEKTUPOBLLMKY HEOOXOAMMbI NapaMeTpbl MAHeNM, NPUBEAEHHbIE HA pucyHkax 1 1 2 n B Tabnuue 2.

B munnmumeTpax



d=0,5..5

d=s5
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PucyHok 1 - MapameTpbl rmagkmx u crabonpogmnmpoBaHHbIX 06LLMBOK

ol

PucyHok 2 - NapameTpbl NpothnnnmpoBaHHbIX 06LLIMBOK



Tabnuua 2 - NapameTpbl naHenu

Cnon Pa3mepbl Concteo matepuana |CTpykTypHOe CBONCTBO
Obumsia 1 i, dy, diy, dia, By, B, A Ep.am B
I
CepaueBuHa ffs E.‘i“: G.E‘ o
Obwweka 2 fy, dq, dqy, & A ! o e B
R R I I FIL O F2, vl Fl

FeomeTpmquKme XapaKTepucTtukn naHenemn - 51, cfl, ffll, ffu, E:'“, f:'lz, ﬂFl, fﬂ, Efc, 52, ﬁfg, ffgl, ﬁfgg, 52'21, E:'gz, ﬂFz, sz, f.|3'1, f.pg.
(N3meHeHHas pegakuus, Nam. N 1).

4.2.2 MexaHun4eckue CBOMCTBa MaTtepuana cepgueBunHbl npuHumatotcs B cootBetcTBumn ¢ FTOCT 15588, TOCT 21562, TOCT 23486, TOCT 32314, TOCT 32603, TOCT P
56148, TOCT P 56590. 3Ha4yeHnss MexaHN4eCKnx CBONCTB CepaueBMHbI NaHENM U3 pasnnyHbiX MaTepmnanos npuBeaeHsl B Tabnumuax 3, 4 u 5.

(N3meHeHHas pegakuus, M3m. N 1).

Tabnuua 3 - Pn3nKo-MexaHN4eckmne XapaKTepucTtukm matepmnanos naHeneu c Cep,ElLleBMHOVI M3 MMUHEparnoBaTHOro yrennurensa

HanmeHoBaHue nokasartens Tpebyemoe 3HaveHune

nokasartensa Anis naHenew no
FOCT 32603 knacca*

1-ro 2-ro
MAOTHOCT, KI/M 3 | He MeHee 105,0 95,0
Mpenen NPoOYHOCTU Ha cxaTue MaTepuana cepaueBUHbI R}:(_‘(’ , MMa, He MeHee 0,06 0,05
Mpenen NPoYHOCTM Ha pacTskeHue (OTPbIB CIOEB) MaTepuana cepaueBUHbI R,\-‘pc , 0,10 0,08
Mla, He meHee




Mpenen npoyHoCTM Ha cagur (cpes) maTepuana cepaueBuHbl Ra. , MlMNa, He meHee 0,05 0,04
Mpeden Teky4ecTn CTanbHbIX OLMHKOBAHHbIX OBLUMBOK R_m , MMa 230 230
Mogaynb ynpyroctv CTanbHON OLMHKOBAHHOW OBLUMBKYA E_f , MNa 2,1-105 2,1-103
Mpenen TekyyecTn 0OLLIMBOK N3 KOPPO3NOHHO-CTOMKOM CTanu R_m , MlMa 205 205
Mopaynb ynpyrocti o6LLNBKM U3 KOPPO3NOHHO-CTOMKOW CTanm E_f , MMa 1,9-105 1,9:105
Mpenen Teky4ecTu antoMMHUEBbLIX OBLLNBOK R_m , MlNa 145 145
Mopaynb ynpyroctu antoMmHUEBOW OBLLNBKM E_f , MMa 0,71-105 0,71-105
Mogaynb ynpyroctu matepuana cepAaueBUHbl MpU pacTSXXeHUn Ep , MMa, He meHee 4,0 35
Mogaynb ynpyroctu matepuana cepAaLeBuHbl Npy cXXatum E(. , MlMa, He meHee 4,0 2,7
Mogynb casura matepuana cepauesutbl G , MMMa, He meHee 1.4 0.9
KoadhdmumeHT nonadyyecTn*™ (TonbKo ANA naHenew KpbIwn 1 NoTornka):
®2000 1.5 1.5
P100000 4,0 4,0
MpoyHOCTL KNeeBoro coeanHeHns Ha obpasuax "ctanb - ctane", MlMNa, He MeHee 1,0 1,0

* O6nacTb NPUMEHEHMS 1 YCMOBMWS 3KCNyaTauuy naHenen 1-ro n 2-ro knacca ¢ cepaeyHMKoM U3 MMHeparbHOlM BaThbl

npvBedeHbl B nyHkTax 5.1.3 n 5.1.4 TOCT 32603-2021.

** Onpepenenne KoaddurumeHTa Nnon3y4yecTn NnpMBeaeHo B pasaene 12.
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Tabnuua 3 (M3meHeHHas pegakums, Mam. N 1).

Tabnuua 4 - Pn3nKo-MexaHn4eckmne XapaKTepucTtukm matepunarsnos naHenem c Cep,ElLleBVIHOVI M3 neHononmctTupona

HanmeHoBaHue nokasatens

Tpebyemoe 3HayeHue
rokasaTens Ans naHenew c
CEepAeYHMKOM 13
neHononuctupona no FOCT
15588 mapku MMNC17

MnoTHOCTb, KI/M 3 , He MeHee 17,0
Mpenen NpoyYHOCTM Ha CxaTne Matepmana cepaueBuHbI R}.-C(, , MlMa, He meHee 0.08
Mpenen NpoYHOCTM Ha pacTskeHue (OTPbIB CrOEB) MaTepuana cepaueBuHbl 0,1
ch , MMNa, He meHee

Mpenen npouHoCTH Ha caBur (cpes) MaTepuana cepauesuHsl R, , MMa, He 0.08
MeHee

Mpenen Teky4ecTu cTanbHbIX 06LLNBOK R_m , MlMa 230
Mogynb ynpyroct matepuana ooLmnBkn E_f , MMNa 21105
Mpenen Teky4ecTn 06LLIMBOK M3 KOPPO3MOHHO-CTOWMKOW CTanu R_m , MMa 205
Mopynb ynpyroct o6LUMBKN U3 KOPPO3MOHHO-CTOMKOW CTanm E_f , MlMa 1,9-105
Mpenen Teky4ecTu antoOMMHUEBbLIX OOLLNBOK R_m , MlMa 145
Mogaynb ynpyroct antoMMHMEBON OBLLMBKM E_f , MMa 0,71-105
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Mopaynb ynpyroctu matepuana cepaueBuHbl NPpU pacTseHnn Ep , MMa, He 24
mMeHee
Mopaynb ynpyroctu matepuvana cepaueBuHbl NPy oxaTum E(. , MMMa, He meHee 35
Mogaynb caBura matepuana cepaueBuHbl GS , MlMNa 16
KoadhhmumeHT nonadyyvecTtu® (ToNbKo ANA NaHenew Kpbin 1 NoTonka):
2,4
®2000
7,0
P100000
MpoyHoCTb KNeeBoro coeanHeHnsa Ha obpasuax "cranb - ctane", MlMa 1,0
* OnpepeneHue koaddurumeHTa NonsyyecTn npuseaeHo B pasgene 12.

Tabnwuua 4 (IameHeHHasn pegakuus, Nam. N 1).

Tabnuua 5 - Pusnko-MexaHUYECKNE XapaKTEPUCTUKN CEPALIEBMHbI MaHenu 13 neHononuypeTtaHa (MMY) n neHononumaounanypara (MMW/TINP)

HaumeHoBaHue nokasatens Tpebyemoe 3HayeHue
nokasarens Ans naHenem c
cepaeyYHrKoMm u3
neHononuypeTaHa u
neHononumaounaHypara

nry nrummpe

MMOTHOCTB, KI/M 3, He MeHee 35,0 37,0

1 1
Mpegen Npo4yHOCTM Ha cxXaTne maTepuana cepaLeBuHbI R}.-C(, , MlNa, He meHee 0, 0,

Mpenen NPOYHOCTU Ha pacTskeHne (OTPbIB CNOEB) MaTepuana cepaueBuHbl 0,06 0,08
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R}.pc , MMa, He meHee

Mpenen NpouHOCTH Ha caBur (cpes) MaTepuana cepauesutsl R, , MMa, He 0,10 0.12
MeHee
Mpenen Teky4ecTu cTanbHbIX 06LLNBOK R_m , MlNa 230 230
Mogaynb ynpyroct matepuana ooLmnBku E_f , MMNa 2,1:105 2,1-105
Mpenen TekyyecTn 0OLINBOK N3 KOPPO3NOHHO-CTOMKOM CTamnu R_m , MMNa 205 205
MoZynb ynpyrocTv o6LMBKM U3 KOPPO3NOHHO-CTOMKOM CTanm E_f , MMNa 1,9-105 1,9:105
Mpenen Teky4ecTu antoMMHUEBbLIX OOLLNBOK R_m , MlNa 145 145
Mogynb ynpyroct antoMmMHMEBON OBLLMBKM E_f , MMa 0,71-105 0,71-105
Mogynb ynpyroctu matepuana cepAaueBUHbI MPU pacTSXXeHUn Ep , MMa, He 1.7 1.8
MeHee
Mogaynb ynpyroctu matepuana cepAaLeBuHbl Npy cxXatum E(. , MMNa, He meHee 1.6 1.7
Mogaynb caBura matepuana cepaueBuHbI GS , MlMa 1,5 1.8
KoahpmumeHT nonadydectn® (TONbKO A4S NaHenen Kpbiwn 1 NoTosKa):
©2000 24 2:4
P100000 7,0 7,0
MpoyHOCTL KeeBoro coeanHeHnsa Ha obpasuax "ctanb - ctane", MlMa 1,0 1,0
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* OnpepeneHue KoadgurumeHTa Non3yyecTn NpuBeaeHo B pasgene 12.

Tabnuua 5 (M3meHeHHas peagakums, Mam. N 1).

4.2.3 YKasaHHble B Tabnumuax 3-5 aHaueHus CpVI3VIKO-MeX3HVI‘-IeCKVIX XapakTepucTtuk Mmatepuanos Oa n3rotoBiieHusA naHenemn sBRASTCA MUHMMAarbHbIMU, 3@ UCKIHOYEHNEM
CnpaBOY4HbIX nokasarenen nmnoTHOCTH. ﬂpM nposegeHnn pac4yeToB criegyet UCnoJib3oBaTb d)aKTVILIeCKI/Ie 3Ha4YeHnA yKa3aHHbIX nokasaTtenen, AeKnapupyemMbiX N3rotoButenem

CornacHoO AOOKYMEHTY, MO KOTOpOMY nNnpoBOAAT W3rotoBlieHUE naHenemn (HaLJ,VIOHaJ'IbeIVI CTaHOapT, TEXHUYeCKune YycrnoBuda, CtaHaapT OpI'aHI/I3aLI,I/IVI), 1N noarBepXxXAeHHbIX
n3rotoeuTenemM B nacrnopTte Kkavyecrtea nubo NPOTOKOJTIOM NCMbITaHWMA.

(BBegeH gononHutensHo, Mam. N 1).

4.2.4 TpymeHsaeMbI knen gomkeH obecnednBaTb npeaen NPOYHOCTU KNeeBoro cCoeanHeHnss 00nMLIOBOK C CEPALIEBUHON, NPEBbLILLAOLWLNIA Npeaen NPoYHOCTM CEPALIEBMHDI
Ha pa3pbIB NpU UCNbITaHMM obpasua cepaueBuHbl Ha pacTKeHME.

(BBegeH gononHuteneHo, Nam. N 1).
5 PacueT naHeneu no npeaernbHbIM COCTOSSHUAM NepBON U BTOPOM rpynn

5.1 O6wue nonoxeHus

MpenenbHble COCTOSIHWUSA MEPBOW U BTOPOW TPYyMn OMNpeAensitoT HECYLLYy CMOCOOHOCTb MaHenen, NpoTMBOAEWCTBYIOLLYIO Pa3pyLUEHUI0 KOHCTPYKUMU MOA BHELUHUMU
CUIOBbIMU BO3AENCTBUSIMU, @ TAKKEe HEBO3MOXHOCTb UX AarnbHEWLLIEN KCnnyaTauum npu OCTUXEHUN NPeaenbHbIX NPornbos.

5.2 CoyeTaHus pacyeTHbIX Harpy3ok

CoueTaHna Harpy3ok npuHATel B cootBeTcTBUM ¢ CI1 20.13330. OgHako npu HasHavyeHUn Ko3MPULMEHTOB COMETaHUS U YacTHbIX KO3dUUMEHTOB MaTepuana cnegyet
yuuTbiBaTb crneundmryHblie Anst TPEXCIOWHbLIX NaHenewn norofgHble akTopbl U UX BIUSHME Ha HArpysku M HanpsbKEHHOE COCTOSIHWE, a Takke 3HAYUTENbHY M3MEHYMBOCTb
MeXaHWYECKMX XapaKTepPUCTMK MaTepuana cepALeByHbl BCEACTBUE NOMN3Y4eCcTu Cnost yTennurens.

5.3 NMpepgenbHoOe COCTOSAHUE NO NOTEpPEe HecyLen CNOCOBHOCTH
MpenencHoe coOCTosiHME MEepBOWM FpynMbl onpedensieT Hecylyr ChoCOOHOCTb NaHenew, BCNeACTBUME BO3HUMKHOBEHUSI MOBPEXOEHWA KOHCTPYKUMIA MoL BHELHWMU

BO34ENCTBUSIMMI, MPU KOTOPBIX AanbHeNLwas aKkcnnyaTauus naHenyM HeBo3mMoxHa. B naHensix MoryT Bo3HMKaTb criefytowmne npeaernbHble COCTOSTHUS:
- TEKyYeCTb B 06LLIMBKAxX NaHeNemn ¢ NnocneayoLwmnm nx paspyLLeH1eM;

- Bblly4nBaHNe oOLWMBOK NaHenu ¢ nocnegyrowmm paspyLieHmnem naHenu;
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- paspyLLeHue npodunMpoBaHHON 0OLIMBKN BCNEACTBUE MECTHON NOTEPU YCTOMUYMBOCTU CTEHOK U NOMNOK Npodhnns;
- paspyLLeHue cepaeyvHrka B pesynbTaTe caBUra yTennmuTens;
- paspyLueHne npodunmMpoBaHHON 06OLUMBKN BCNeACTBUE COBUTa;
- paspyLLeHne cepaeyvHmka unu npodunmMpoBaHHOM O6GLLNBKN HA KOHTAKTE C COCPeaoTOUYEHHON NIMHENHOW Harpy3Kkom;
- paspyLLeHue naHenen B MecTe KOHTakTa C ONMOPHON KOHCTPYKLINEN.

5.4 NpepenbHoe cocTosiHMe No AecdopmMauum naHenen

[MpoBepKy NpeaenbHOro COCTOsIHUA No Aedopmauusam naHenem npoBOAST MyTeM pacdeTa Ha BO3L4EMCTBME HOPMATUBHBLIX Harpy3ok. [pornbbl naHenem He LOMXKHbI
npeBblWaTh 3HaYeHun pacyeTHbix npornbos no CI1 20.13330.

6 MeToabl pac4yeTta
Mpu pacyeTe naHenen cnegyeT NONb30BaTbLCA OOHUM U3 ABYX METOAOB:

- pacyeT B cTaamm ynpyrux gedopmaumim;
- pacyeT C y4eTOM NnacTU4ecKoro wapHupa.

Mpu pacyeTe naHenei no npefesibHbIM COCTOSIHUSIM MEPBOM M BTOPOW rpynn HEOOXOAMMO y4yuTbiBaTb MOAATNMBOCTb CepAevHvKka npu casure. Ons aToro crnegyet
NPUMEHSITb MOCTOSIHHBIA MOAYMNb CABUra maTtepuana cepiueBuHbl, COOTBETCTBYIOWMIA CPeaHEMY 3HAYEHUID MpU HOPMAarbHOW TemnepaType BHYTPU MomelleHusi. [naBHble
BEKTOPbI HANPSPKEHUIA OOMKHBI ObITh onpeaeneHsl no 6.2.

Pacuet ¢ y4eTOM pasBUTUA NIACTUHECKUX p,ecboplvlau,mﬁ cnenyet npoBOAUTb TOJIBKO TOrga, Korga npoBepArTCA n3rnbHele Hanps>xeHna Hag npomemyTquon OHOPOVI.
[aHHbIn pacyeT He criegyeT NpuMeHATb, Koraa nepBoe npenesibHoe COCToAHune - paspylleHne 3anofiHuTena npu casure.

6.1 Pacuer B ynpyrou ctaguu
BHyTpeHHMEe cunbl B ceyeHusix naHenu (usrmbaiowime MOMEHTbl, HOpManbHas W CABWrarolas Cumbl) - pesynbTaT KOMOMHauMM BCEX BO3OENCTBUN, MPUMOXKEHHbIX K
TPEXCMONHBIM NaHensaMm, crnegyet HaxoauTb NPUMEHEHEM TEOPMM YNPYroCTM C y4eTOM NOAaTNMBOCTM MaTepuana 3anofnHuTens npu casure.

dopmynbl pacyeTa naHenew OOMKHbI COOTBETCTBOBATb MpMBEAEHHbIM B Tabnuvue A.1 ond naHenewm c rmagkvumu n cnabonpodunmpoBaHHbIMU NMOBEPXHOCTAMU U B
Tabnuue A.2 ons naHenen ¢ NPoUNNPOBAHHBIMWU MOBEPXHOCTAMU (MpuUroxeHue A).

6.2 PacyeT c yyeToM pa3BUTUS NnacTuyeckux aecdopmauumin
6.2.1 PacnpeneneHve usrnbarwolimx MOMEHTOB B MpefenbHOM COCTOSAHWM MpU NoTepe Hecyllen CnocobHOCTU B CMMOLIHOM MHOFOCMIOMHOM 3reMeHTe MoxXeT ObiTb
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BbIOpaHO MPOM3BONLHO NPU YCIIOBUW, YTO FMaBHblE BEKTOPblI BHYTPEHHUX HaMNpPsXXeHW HaxXoO4AaTCs B PaBHOBECUMM C BHELLUHUMMW BO3OEWCTBUSAMU, KOTOPbIE AOMKHbI OblTb paBHbI
UNu BbllLe camMon HeGnaronpUATHON KOMOMHALMKM pacHETHbIX BO3AENCTBUA. OTU HAMPSPKEHUA HUKOr4a He AOMKHbl MpeBbillaTh COMPOTMBIIEHUE NracTudeckon aedopmavinm
nonepeYHOro ceyeHus.

6.2.2 npl/l pacyeTe npeaeribHoro CoCToAHnA B nnacTn4eckom ctagmm paGOTbI C y4EeTOM pa3BnUTUA ninacTtn4eCcKkmnx p,eq)opmau,mﬁl cnnowHaa MHoronponeTHas MHOroCJionHas
naHenb MOXET ObITb 3aMeHeHa CXeMom pa3pe3HbIX 0©anoyHbIX CUCTEM, C onopamu nNo KoHuam naHenen, ¢ HyIneBbIM CONPOTUBIIEHNEM VI3I'l/I6y Ha NPOMEXYTOYHbIX onopax. B aton
pacquHoM CXeMe B MHOFOCMONHbIX MaHensax C MAOCKMMW WKW crierka HpO¢WWMpOBaHHHMM NOBEPXHOCTAMU HanpaxXeHud, Bbl3BaHHblE nepenagomMm Temnepartyp mexay
NOBEPXHOCTAMU, MOXHO HE Yy4UTbIBaTb.

6.3 O6LwWue NpeAnoCkLISIKM pacyeTa
6.3.1 PacyeT TpexcnowHbIx naHenewn npoBoaAT UCXOAS U3 Cneayowmnx NpeanonoXeHnn:
- MaTepwmanbl 3anonHUTENs 1 NOBEPXHOCTEN ANS Auana3oHa paccmaTpyBaeMbix AedopmMannii OCTalTCa NMHENHO YNpYrMMu;
- nMpoaornbHble Aedopmauuy cepAueBVHbl HACTONMbKO Marnbl B CPpaBHeHWM € gedopmauusimm OOLIMBOK, YTO BNUSHWEM MNPOAOSbHBIX HOPMarbHbIX HanpskKeHui B
3anonHuTene MOXHO npeHebpeyb, 3a WUCKMNIOYEHUEeM Crny4as, Korga pacyeT NMpoBOAAT B NMACTMHECKOW CTaguMu M NNacTUYecKue LUapHMpbl AOMYCKalTCA B pacyeTHOM cxeme

naHenu,

- BHYTPEHHMWIA Crol naHenu (cepgueBWMHa) HACTOMNbKO MOAATNMBA, YTO MPW OMNpeAenieHnVM pPaBHOAEWCTBYIOLIMX HaMpshkeHW Henb3s npeHebperatb BAWUSIHUEM
Aedopmauni casura;

- NpU ONUTENbHOM BO3AENCTBMU MOMEPEYHbIX Harpy3oK (MOCTOsIHHAA M BPeMEHHas Harpy3ku, CHEr 1 T.M.) B MNOKPbITUAX U NEPEKPbITUAX 30aHUN, B NMOTOMOYHbLIX NaHensax
non3yyecTb BHYTPEHHMX CIIOEB MaHenemn OT HanpshKeHWN cABuUra BbidblBaeT obpasoBaHue OOMONHUTENbHbBIX MPOrMBOB N U3MEHEHWE BHYTPEHHEro HanpsKeHHOro COCTOSHUS.
OT0 crnepyeT NpMHUMAaTh BO BHUMaHWE Npy pacyeTax no npeaenbHbIM COCTOSHMAM NepPBOM U BTOPOK rpynn;

- B TPEXCMOWHbIX MaHensx TtemnepaTtypa npeacraenseT cobow, B psae criydyaeB, AOMUMHUPYIOLWMIA CyYal Harpysku, YTo co3gaeT u3rnbarolime MOMEHTbI B CEYEHUSX
naHenew. MNpu pacyeTe naHenewm CTeH U KpoBNM criegyeT obsi3aTenbHO y4MTbiBaTb TeMmnepaTypHble BO3AEWCTBUA BCMEACTBME Pa3HOCTM TemnepaTyp Ha HapyXHOM u
BHYTPeHHen obmBkax. TemnepaTypbl Ha BHELUHEN U BHYTPEHHEN 0bLwMBKax onpeaensaioT B cootBeTcTBum ¢ CI 20.13330.

MpumeyaHwne - TpeboBaHWA NO onpefeneHnto TeMnepaTypHbIX HAarpy3oK Ans NaHenen 3gaHni XxonogunbHuKkoB npueedeHsl B CM 109.13330.

(N3meHeHHas pegakuus, Nam. N 1).

6.3.2 [Ins naHenen ¢ NIOCKAMU Unn crnabonpounmpoBaHHbIMM 06LIMBKAaMKU M3rMBHas KecTKoCTb nosepxHocTei (S = Epilpy, Hpy = Epad po) mana v okasbiBaet

He3HaunTerbHOE BIISHUE Ha pacnpeaeneHns HanpPsKEeHU U Npornbebl naHenu. B aTom cryyae u3rmbHOI KECTKOCTLIO MOBEPXHOCTEN crieayeT npeHebpeys (Sp = By = 0).
PacuyeTbl BHyTPEHHMX CWi CnedyeT OCHOBbIBaTb TOMNBbKO Ha rMaBHbIX BEKTOPAX HaNpsbkeHW 1 onpegensTts no opmyne

My =elp =elpan Ug. (2)
MpumeyaHus
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1 HopmarnbHble cunbl Mgy n A pqBbI3biBAOT paBHOMEPHOE pacrnpefenieHne CKUMatoLWMX 1 PacTATMBAIOLLMX HAMPSHKEHWUA BO BHELLHWUX U BHYTPEHHUX CIOSIX MaHemnu, B

TO BpeMA KaK n3rnbarome MOMEHTbI MFI n MFE BbI3bIBAOT HOpMaJibHble HanpsaXeHud, KOTopbleé U3MEHAKTCA JINHENHO no I'J'Iy6VIHe cnoaA cepaueBUHbI. MecTHas nortepsa
yCTOVI'-IVIBOCTVI cxaTon o0LMBKU NaHenu genaet pacnpeagenedHne HopmMalsbHbIX Haﬂpﬂ)l(eHMVI Ha NoBepXHOCTU HEeNMHENHbIM.

2 I'lorlepeqHaﬂ cuna Qg Bbl3blBa€T paBHOMEPHOE pacnpeaerneHne casuraromx Hal'lpﬂ)KeHVIVI T,. NO BbiCOTE CepAUeBUHbI NMaHesnu. B atom crny4dae XeCTKOCTb CloA
cepaueBuHbl NMpu CXXaTtun N pacTAaXeHn B HanpasneHun BOoJib TpeXCﬂOVIHOIZ naHesnn He npnHnMaeTcAa BO BHUMaHUE. I'Ionepequle Ccunbl QFI n QFE BbI3bIBAKOT cABurarowine

HanpsbkeHnst Tg{ U T g Ha CNOAX OBLIMBKM C KOHEYHOW U3rMBHOW XECTKOCTbIO.

6.3.3 HecyLuyto cnocobHOCTb MHOFOCIIONHOW NaHenu cregyeT onpeaensTb No ABYM pacyeTHbIM cxemam (pUcyHkn 3 u 4):

- OT U3rndarLLmnX MOMEHTOB:

- MomeHTa M p Ha cTanbHbIX UNK anoMUHUEBbIX ObWwKBKax naHenm u MomeHta M ¢ (MHOrocromnHas 4acTb), KOTOPLIN BO3HWKAET OT HOpMarnbHbiX cun Mg Npana
NMOBEPXHOCTSAX, YMHOXEHHbIX Ha PacCTOSTHUE MEeXAY LleHTpaMu TSXKeCTU & ;

- OT nNonepeyHbIX CUT:

- cABuvraroLLen cunbl QF Ha CTanbHbIX UK antOMUHNEBLIX OOLLIMBKAX NAHENN U KOMMNOHEHTa COABUratoLen Curbl QS B MHOrOCNOWNHOWN YacTun I'IpO(*)VIﬂFI.

CnepyeT gonyctuTb, YTO CABUratoLLMe HanpsikeHuss Ty M T p7 NOCTOSAHHbI MO BbICOTE CTEHOK NPOodunen CTanbHOM Unu anioMUHNEBOIN OBLLIMBKM (PUCYHOK 6).

(N3meHeHHas pegakuus, Mam. N 1).
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PucyHok 3 - CxeMa BHYTPEHHUX yCUnnii B ce4eHnn B naHenn™ co cnabonpodunupoBaHHbIMmU obLLIMBKaMu
* TeKCT AOKYMEHTa COOTBETCTBYET opurmHany. - lpumedaHme nsrotosutens 6asbl AaHHbIX.
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PucyHok 4 - CxeMa BHyTPEHHUX HaMpsKEHUN B CEYEHUN NaHenm co cnabonpodmnmpoBaHHbIMM 0BLLIMBKAMM
6.3.4 B naHenax c ogHon wunn obeumu NpoUIMpPoBaHHbIMU (TONCTBIMU)

MOBEPXHOCTAMW crieayeT y4uTbiBaTb W3MMOHYH XECTKOCTb 3TMX MOBEPXHOCTEN
(8py + 8y #U). TNaBHble BHYTPEHHWE CUITbl B MONEPEYHOM CEYEHUM OMNPEAEensioT no dopmyre

M=M¢g+Mp+Mpn O=0¢+0r +0r2, 3)

rae M en {p- narvbarowmil MOMEHT 1 nonepeyHas cuna B cepaueBuHe NaHenu;

Mg v gy - n3rnbatoLwmii MOMEHT 1 nonepeyHasi cuna B BepxHeil 0BLUIMBKE NaHenu;

M pan gy - varvbarowmin MOMEHT 1 nonepeyHas cuna B HUKHeN OBLUMBKE NaHernwm.

Cwm. Takke pucyHkn 5 n 6 n dopmynel (7)-(9).
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PucyHok 6 - Cxema BHYTPEHHUX HanpsiXKeHUA B CEYEHUM NaHenm ¢ NpounmpoBaHHbIMM OBLLMBKaMK

6.3.5 Nocne onpegeneHns pacyeTHOW CXeMbl N3rMBHbIE HaNPsSXKEHWS Ha NOBEPXHOCTAX OBLLIMBOK OOMKHBI ObITh OnpeaeneHsbl ¢ NomoLLbio dopmyn (4)-(6):

_ Np Mg _ Npa My
Cr = a1 ” - OF2= 4 oA (4)
Fl £4F1 F2 £AF2
M, Fi
Srin=6r— dyy. Opip=0p +——dp. (5)
Fl ’ Fl ’
M
Opa1 =Opy ——12dy . Gpyp =0py + IFZ dy (6)
F2 ’ F2 ’
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roe Ap, Apg- nnowaam nonepeyHoro ceueHnst NPOMUNMPOBaHHbLIX OBLLIMBOK;

Ig1, {F7- MOMEHTBI MHepLMM NPOPUNNPOBAHHBLIX OGLLMBOK.

KacaTtenbHble HanpsbkeHUst B cepaLeBrHe U Ha 0BLIMBKaXxX OOMKHbI ObiTb BblYMCEHBI MO dhopmynam (7) u (8) COOTBETCTBEHHO:

Oy
Toe = ——.
5= )
R
TR =—— .
T (8)
T = Lo
F2=——— 9)
N

rae &uylW &yl - BICOTa CTEHOK NPOUIMPOBaHHBLIX OBLLNBOK;

{n Iz - TONWKUHA CTEHOK NPOMUNNPOBAHHBIX OBLLNBOK;
M| W 7 -4YUCNO CTEHOK B rodpax NpodunmpoBaHHbIX 06LLIMBOK NaHeNn Ha eAuHNLY LWUPUHBI NaHenw.

(N3meHeHHas pegakuus, M3m. N 1).
7 PacyeTHble cxeMbl naHeneun

7.1 OCHOBHbI€ NMOJNIOXEHUA
7.1.1 Ctatnyeckas cxema, Ucnosnb3yemasi B pacyeTe MHOIOCIOMHbIX NaHenen, OoImkHa OblTb cornacoBaHa C YMCIIOM M MECTOMOJIOXKEHNEM OMNOp B NPoekTe. 3Ha4YeHus

ONWHbI NpofieToB onpeaerieHbl Kak pacCTodaHNA Mexay cpeaHnMmn nNMHnamMm onop.

7.1.2 Pa3mepbl NaHenen, KOTopble BaXHbl ANS ONpedeneHns cTaTtuyeckmx napaMeTpoB CeYeHusl, TakMe Kak TOMLWMHA M WUpKHA, a Takke pasmepbl npodunen obwmBok
OOMXKHbI COOTBETCTBOBATL pearbHbIM pasMepam NPOoAYKLUN C y4eTOM AOMYCKOB.

PacyeTHy0 TOMLUMHY CTanbHOrO NMOBEPXHOCTHOIO NUCTa crieayeT NpUHUMaTh Kak £ = fpny — fppm — U,5fmmK, roe fynm - HOMVHanNbHAas TOMLWMHA CTanbHOro NUCTa,
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L - O6LLAA TONWMHA LMHKOBBIX CIOEB (M @aHAnorMyHoro 3alyUTHOrO NOKPbITUS) 1 fnclrrycx' HOpMarbHbIN UK BelCoknn gonyck cornacHo NOCT 19904. PacyeTHyto TOMLWNHY
OOLIMBOK M3 ApYyrMx MEeTannoB: aniOMUHWS, HepXaBelLllenh cTanum UM Meau, AOIKHbl OnpeaensaTb TakuMm obpasom, 4Tobbl OHW MpPeacTaBnsanu CTaTUCTUYECKU HadexHble
MUHUMarnbHbIE 3HAaYEHUs! TOMLWMHBI. PacyeTHyo TOMLWMHY antoMUHWEBOrO NMOBEPXHOCTHOrO NUCTa criedyeT NpuHuMaTth kak g = fyon —Fhok —U,Sfmmyc,{ , TR Iyox - TOMWMHA

3aLLMTHOrO NOKPLITUS;  Lromyck - AONYCK NO TOMLIMHE ANS NOBbILEHHON TO4HOCTM cornacHo FTOCT 13726.

(N3meHeHHas pegakuus, M3m. N 1).

7.2 NMaHenu ¢ NNOCKMMU unu cnadéonpochunmpoBaHHbLIMU NOBEPXHOCTAMU
7.2.1 OgHonponeTHbIe NaHenu

7.2.1.1 TpexcnounHble NaHenNn Npw akcnnyaTauum B COCTaBe OrpaKaatolmMx KOHCTPYKUMIA 34aHNA U COOPYXKEHUI UCMbITbIBAKOT NPENMYLLECTBEHHO BO3AENCTBUE BHELLHMX
CWIn B BUAE PaBHOMEPHO pacrnpefenieHHON Harpy3kn 1 Bo3AencTBNe pa3HOCTM TemnepaTyp Ha o6wmBkax. OQHONPONETHbIE NaHEN C NIOCKMMU unun crnabonpodunmpoBaHHbIMK
06LMBKaMKM Ha NpakTUKe NPEMMYLLECTBEHHO UCMbITbIBAIOT BO3AENCTBUE BHELLHUX CUIT B BUAE paBHOMEPHO pacnpefeneHHon Harpy3ku. Bo3gencteumsa pasHocTu TemnepaTyp Ha
06LIMBKax He BbI3bIBAlOT Pa3BUTUS B MOMEPEYHbBIX CEYEHUSIX OLHOMPOSIETHLIX NaHenewn BHYTPEHHUX M3rnbatoWmMX MOMEHTOB MPOOOSIbHBIX M MOMEpPEeYHbIX CUI U CO34atoT NULb
OOMONHUTENbHbIN NPOrnd B cepeamHe nponeta. BHyTpeHHWE cunbl B CEYEHUAX NaHeNn oNpeaensioT Aanee Ha eAUHNULY LWNMPWHBI MaHenw.

7.2.1.2 MapameTpbl, XapakTepuayoLLme XeCTKOCTU 3NIeMEHTOB NaHenu:

- XX€CTKOCTb OOLUMBOK:

Bpy = Eplp; Bpy = Epipy;
- XKECTKOCTb naHesnwu.
y
_ EpAn Epadp Ay by = 3B,
- =— _
Epdp + Eppdpy LG d; (19)

B.S
F» - Mopynb caBura MaTepuana cepaueBuHbl NaHenm;
B - xecTkocTb Npu uarnbe Ha eauHNLLY LPUHBLI NaHenu;

A, - nnowaab cepaueBMHbI Ha eanHULY WWPUHLI NaHenn A, = 2 ;
£ - WnpuHa naHenu;

.'?Cf - KOS(*)(*)I/ILI,I/IeHT COBWIOBOW NOAATMBOCTM CIIOEB NaHENN C TOHKMMU OOLUMBKaMM.
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[lns naHenewn ¢ ogNHaKOBLIM mMaTtepumanom OOLLMBOK XXECTKOCTb MaHenNn Ha eanHnUy WnpuHbl onpenendrT no cbopmyne

5 - Zrdm Apye’
ST Ay A A, o A= (11)
7.2.1.3 N3rubaroLime MOMEHTbI M NONEPEYHbIE CUMbl B CEYEHUSIX MaHenu onpeaensoTcsa no gopmynam:
2
_rL _ P
MFIZMFZZD;QFIZQFZZD;M‘T_?;Q‘?_ . (12)
7.2.2 Hepa3pe3Hble MHOronposeTHble NaHenu ¢ TOHKUMMK OGLLMBKaMMU
7.2.2.1 BHYTpPeHHUE cunbl B CEYEHMUSIX Hepa3pesHbiX TPEXCMOWHbIX MaHenew criegyet onpefensatb NOCPEACTBOM BbipaXKeHU ANs U3rMbatlolero MOMEHTa, OMOPHOW

peakuuMu 1 cOBuralollen Cubl Ha MPOMEXYTOYHOW Orope M NporuGoB B MporieTax, Bbi3BaHHbIX PABHOMEPHO pacnpedeneHHol Harpyskon K rnepenagoMm TemnepaTtyp Ha
CMNIOLUHOM ABYX- UMW TPEXMNPOSIeTHOW NaHenu.

7.2.2.2 BHyTpeHHME curnbl, BO3HWKAKOLME B CEYEHUAX ABYXMPOMETHOW MaHemnu OT BO3OENCTBUS BHELUHEN paBHOMEPHO pacrnpenerieHHOW Harpysku, BbIMUCASIKOT MO
dhopmynam:

Mp=Mpy=0; Op =0Cp3=0;

2 2 2
pL 1 pls 1
- - Mo =-25
Ms=73 {1 4(1+@;J DT T Tk (13)
I Y ol 1
Y il R I P il E I
Cim = {1+4(1+@)J = [l 4(1+;cf)} (14)

rae M g = M pq - usrnbatolme MoMeHTbI B 06LLIMBKAX;

M - n3rnbarowmin MOMEHT B Ce4YeHUN NaHenm B NporneTe;
M o - arnbalowmii MOMEHT B CeHEeHNM NaHenm Ha NPOMEXKYTOYHON onope & ;

{(/F1 = /Fa- nonepeyHble cunbl B 06LIMBKAX;
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{) =4 - nONepeyHas cuna Ha NPOMEXYTO4HON onope A ;
{ sz - NONEpeYHan cuna Ha NPOMEXyTo4HOM onope 5 ;

k; - cM. chopmyny (10).

7.2.2.3 MakcumarnbHble BHYTPEHHWE CUMbl, BO3HMKAKOWME B CeYeHMAX [OBYXNPONETHOW NaHenuM OT BO34EWCTBUSA PasHOCTU Temnepatyp Ha oblmBKax naHenwu,

onpegenalTca no oopmMmynam:

Mp=Mpy=0; Op =0Cp3=0;

388 388
TR 2(1+k,);
0 2Bs® 338
B R+ M T 2E+ k)
B_&(Tz—ﬂ)
e T,

k; - cm. chopmyny (10).

(15)

(16)

7224 BHYTpeHHVIe Cunbl, BO3HMKaWLWMNE B CeYEeHUAX TpeXI'IpOJ'IeTHOIZ naHenn OT BO3OEWCTBUS BHELUHEN paBHOMEPHO pacnpe/:l,eneHHoﬂ Harpys3ku, BblHUCNAKOT NO

dhopmynam:

Mp=Mpy=0; Op =0py =0,

2 2 2
Ll 1 vl
Mg=2"|1-  Mg=-__
T8 [ 5+2ka R T (17)
L ! 1
=—|1+ =pl| 1+
s 2( 5+2kf};g*m p( 5+2kj’ (18)
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roe k; - oM. dpopmyny (10).
7.2.2.5 BHyTpeHHME curbl, BO3HMKAKOLWME B CEYEHUSIX TPEXMPONETHON NaHenn OT BO3AENCTBUS Pa3HOCTMN TeMnepaTyp Ha obLIMBKaxX NaHenu, BblMUCAAIOT No bopMynam:

Mp=Mp,=0; O =0p3=0;

__6Bg® . 338
BT 5ok YT Stk (19)
o __6Bs® 680
B LGk T L5+ 2k) (20)
g M -7
e TT e

k; - cm. chopmyny (10).
7.3 TpexcrnomHble naHenu ¢ npoUIMpoBaHHbLIMU NOBEPXHOCTAMM OOLLNBOK

7.3.1 OgHonponeTHbIe NaHenu

7.3.1.1 Tpwn pacyeTe OQHOMNPONETHbLIX NaHenemn XeCcTKOCTb NPOMPUNNPOBAHHbBIX JIMCTOB OOLUMBKM CyLLECTBEHHO BNUSET Ha pacnpegeneHve yeunmm B cedeHusx naHenu. B
obLem cnyvyae NPMMEHSATCA YMCIEHHbIE METOAbI pacyeTa, Hanpumep, C NOMOLLIbIO MeTOoAa KOHEYHbIX 31IEMEHTOB.

7.3.1.2 Mpu pacyeTe naHenei ¢ NpoUIMPoBaHHLIMI 0OLLMBKaMU NPUHUMALOT Criefytoline XapakTepPUCTUKUN XKeCTKOCTU OBLLUMBOK U NaHenei B LenoM:

- NP1 NPOUNNPOBAHHBLIX 0BLIMBKAX PasnuyHoi popMbl C 06enx CTOPOH NaHernen XecTkoCTb Ha e AUHULLY LUMPUHBI NaHenu:

Brp =8plp; Bpap = Epipy; (21)
B —EFAFl‘qF2£2+E I+ Bpl
%= T4 v, Flpr+Epipy. 22)

- Npy 0AHON NPOUNMPOBaHHOM 1 OAHOW rMaakon unmn cnabonpodunnpoBaHHo obLLIMBKaX NaHenen
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_ EpApdpe’

B&, +EFITF1 . 23
Ap +A4py ’ (23)
- KOS(*)(*)MU,MGHT CJJ,BVII'OBOVI noaaTiiMBOCTU CIoeB NnaHesn ¢ I'IpOCbVIJ‘IVIpOBaHHbIMVI O6LL|V|BKaMV|
.
= 24
Pt (24)

roe (¥ - Moaynb cOBUra Crioes naHernu.

7.3.1.3 Narmbarowme MOMEHTBI U NOMNEpPEYHbIE CUITbl OT PaBHOMEPHO pacnpeeneHHON Harpy3ku Ans OOHOMNPOMETHBIX NaHENen C XeCTKUMN OOLIMBKaMMN BbIYUCHIAIOT MO
dopmynam:

2 BFI 2
MS_PL Mg :(0,125+kpj3—pp£. _

T s ; (25)
L

FA=Q.5'=%; (26)

MF=B5?,B, (27)

roe ;Cp - cM. dhopmyny (24).
7.3.2 Hepa3pe3Hble MHOronposieTHble naHenu ¢ NPoUIMPoOBaHHbIMM OGLLMBKaMMU

7.3.2.1 Hal'lpﬂ)l(eHI/IFI B CeYeHusax naHenem wu I'IpOI'l/I6bI CMIOLWHbIX MHOTOCMOMHLIX MaHenen ¢ TOSCTbIMU OOLIMBKAMM MOXHO onpenennTtb aHannMTu4eckn Ana 4acto
BCTpe4arLwmnxca npocCTblX Cly4HaeB.

7.3.2.2 Ontopbl BHYTPEHHNX CUIT OT BO3OEWNCTBUSA BHELLHEN PaBHOMEPHO pacnpedeneHHOW Harpy3ku U pasHOCTU TemnepaTtyp Ha obLuMBKax B ABYXMPONETHbIX NaHensx
npuBeaeHbl Ha PUCYHKe 7.

25



a - yCcunusa B naHenu oT NOCTOAHHON Harpysku; 6 - ycunusi B naHenu ot pasHoOCTU TemnepaTtyp Ha obwmBkax; 7, 2 - nponeTsl
PucyHoK 7 - Oniopbl Af M ) B TPEXCMOIHBIX MAHENsX U 1X 0BLIMBKAX OT PABHOMEPHO pacrnpeferneHHO Harpyaku

7.3.2.3 N3rnbatoLime MOMEHTbI 1 NonepeyHble CUMbl B CEYEHUSAX OBYXNPONETHONW HEpa3pe3HOW NaHenu, B NponeTax u Ha onopax 4 (kpamHasa) 1 & (NpomMexyToyHasi) oT
paBHOMEPHO pacnpeAeneHHoN Harpy3kn BbIYMCAAOT Mo hopMynam:

2
2 (0,0625+k
I [ : P] Moy = —p? 00104

3 | 0,0833+%, T 008334k, (28)
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B
Mg =-032pL GFIPFB_

B (29)
o b 05 Y Jo 102+,
AT P s sk, T T 00833 4k, (30)

fig =20,

roe ;Cp - cM. dopmyny (24);

M,S‘l - n3rnbarowmn MOMeHT B NponeTe naHenun ¢ NpodunMpoBaHHOK 0OLLNBKON;

M oz - narnbarowwmii MOMeHT Ha onope naHenm ¢ NPoMUIMPOBAHHOM OBLLIMBKO;

M g5 - varvbaroLwmin MOMEHT B NPOUNMPOBaHHOI OBLIMBKE NaHenw;

(=4 - nONepeyHas cuna B naHesn Ha onope 4 ;

{J s - NonepeyHas cuna B nNaHenu Ha orope 3 ;

Bplp - )X€CTKOCTb NPOOUNNPOBAHHON OOLLMBKM HA €4MHULY LUMPUHBI NAHenNw;

F4un Fg-onopHble peakuuu Ha onopax Au & .

7.3.2.4 Narnbatome MOMEHTBI U NMOMNeEpPEYHbIe CUIMbl B CEYEHUNAX ABYXMNPONETHON HEpa3pe3HoW naHenu, B nponeTtax n Ha onopax 4 (kpanHaAsa) n B (MpoMexyToyHas) oT
pasHOCTW TemMnepaTyp Ha 06LUIMBKaX NaHENM BbIYMCASIOT MO hopMynam:

0,125 B
® = B, B 5

IETEEET G A e e (31)
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0125 Bgo 7 0,250 Bg

F = = = — -
4=24=0n 0,0833+k, L B 0.0833+k, L - (32)

_ o -h)
é ki
kp - cM. cbopmyny (24).

roe &

7.3.2.5 3niopbl BHYTPEHHUX CUM OT BO3AENCTBUS paBHOMEPHO pacnpeaerieHHOW Harpy3ku 1 pa3HOCTU TemnepaTyp Ha OGLUMBKaX B TPEXMPOSETHbIX NaHensx npveeneHsbi
Ha puUcyHke 8. MarnbatoLime MOMEHTbI U NonepeyHble CUMbl B CEYEHNUAX TPEXMPONETHON Hepa3pe3Hol NaHenun, B NponeTax 1 Ha onopax 4 (KpaiHas) n & (npomexyToyHasi) oT

paBHOMEpPHO pacnpeeneHHoN Harpy3Kku onpeaensaoTcs no dopmynam:

2
2(0,0739+k 0,0093
M.ﬂ:pL Pl Mg=-pl! ————
8 | 0,0925+k, | ; 0,0925+k, (33)
|81
Mgy =-032 = (34)
O A 05, G11T+E oL
AT R 0025k, - T a5k, - DB2 =T 39)
oo g OI01B+E,
B 009254k, - (36)

roe ;CP - cM. chopmyniy (24).
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a - ycunus B naHenu oT NOCTOSIHHOM Harpysku; 6 - yCUnusa B MaHenu oT pa3HOCTM TemnepaTtyp Ha obwwuBkax; 1, 2, 3 - nponeTsbl
PucyHok 8 - Omiopbl A 1 £ B TPEXCMOIHBIX NaHensix 1 nx obLIMBKAX OT NOMepeyHOi PaBHOMEPHO pacnpeAeneHHOI Harpyskn 1 pasHoCTY TeMnepaTyp Ha oBLIMBKaX NaHenw

7.3.2.6 MN3rnbarome MOMEHTbI U NOMNepeYHbIe CUMbl B CEYEHMAX TPEXNPONETHON HEpPA3Pe3HOW NaHenu, B Nponetax u Ha onopax _d (kpanHaAsa) u B (MpoMexyToyHasd) oT
pasHOCTW TeMnepaTyp BbIYMCAAIOT MO hopMynam:

o
5B 0,0925 +k, P (37)
B
Mo =—032 |2F 5
B = 7B, (38)
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0111 Bp®
00925+k, L - (39)

Fg=0 =Fg=0Up =

5= T3 - 17}
o 0= ===

kp - cM. cpopmyny (24).

8 PacueT cTanbHbIX UMY anNnlOMUHUEBBLIX OOLIMBOK NaHenen*

* NameHeHHast pegakuus, Mam. N 1.

8.1 PacyeT Ha NOTeprO MECTHOM YCTOMYUBOCTU NITOCKUX U cnadonpodunnmpoBaHHbIX 06LIMBOK
8.1.1 CxaTtasi nnockas NOBEPXHOCTb OOLUMBKM NaHENN B NpeaensHOM COCTOSHUM MOXET NOTEPSTb YCTOMYMBOCTL U3 NNIOCKOCTU naHenn (06pa3yoTcs cknaaku); nogobHoe

MOXET MPOM30MTM Kak B nporneTte, Tak U Hag onopamu. MakcumanbHoe HanpsbkeHue oT uarubatowero momeHta M, , KoTopoe MOXeT BblaepxkaTb OBLIMBKA, MOXET 6bITb
BblYMCNEHO No hopMyrie

H'C:Gb.

oWy O (40)

roe g - pacCcrtodaHne mexay LueHTpamMuy TaXecTtu 0OLIMBOK NaHenemn;
& - WMpWHa naHenu;

fl - TOJNWKMHA CXaToro ctanbHOro Unn antoMMHMEBOTIO JNTUCTa oOLLIMBKMN.

(N3meHeHHas pegakuus, Mam. N 1).

8.1.2 Kputnyeckme HanpsikeHUsi notepu MeCTHOW YCTOWYMBOCTWU MIIOCKOW OOLWIMBKM ONSA NaHenenm ¢ ABYMSA MNNOCKMMM unm cnabonpodunupoBaHHbIMKU OBLUMBKaMM
BbIYMCIAIOT Mo popmyne
O = kg3 EyCGyEy | (41)
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roe - KOaOMULIMEHT, 3aBUCALLMI OT HauarbHbIX AeIEKTOB U 3HaYeHU KoadduumeHTa MNyaccoHa, Npy OTCYTCTBUM 3KCMEPUMEHTANbHBLIX AaHHbIX, MPUHUMAETCS paBHbIM 0,6

- Ana naHenewn ¢ cepaueBnHON U3 Ka4eCTBEHHOro nonuypetaHa un 0,5 - 4ns naHenen n3 apyrmx BUAOB yTENNUTENS;
E.+F
Ee= c p

S~ —2 - cpefHee 3HayeHne Moayrns ynpyroctn cepaueBuHbl NPU pacTaXeHUN 1 cxaTtuu;

(Fy - cpeHee 3HaYeHVe MOy cABUra CepaLeBUHbI;
K- Mmoaynb ynpyroctv cTanbHoW Uiv anioMyUHUEBO OBLUMBKY;

E .- mopynb ynpyroct Matepuana cepaueBuHbI Npy CxaTum;

Ep - MOAyIb YNpYrocT MaTepuana cepALeBUHbI MPU PaCTSKEHUN.
(N3meHeHHas pegakuus, Nam. N 1).

8.1.3 3HaueHne YyTOUHEHHOro KoadduumenTa Xz, NOCTOSHHOTO AN OOAHOTUMHBIX TPEXCIOMHBIX NaHesen C OAMHaKOBLIMM OBLUMBKAMU 1 BUAOM YTENNNUTENS, ONpeaensioT
3KCNneprMeHTanbHbIM MyTEM.

8.1.4 MecTHas yCcTOMYMBOCTb (BbiNy4MBaHME) MIOCKMX U cnabonpounmpoBaHHbIX OOLIMBOK 3aBMCUMT OT MepBOHayanbHbIX AedeKkToB hopMbl O0OLWIMBOK, AedekToB
cepAeyvHUKa W KreeBoro Cros. 3HayeHus T, pekoMeHOyeTcs onpefensdTb Ha OCHOBaHUWM MPOBeAEHMSA UCTbITaHUA Ha MOMHOPAa3MepHbIX MaHensx, oTobpaHHbIX U3 nNapTum
npoayKuuu.

8.2 YyeT MecCTHOW NoTepu YCTOMYUBOCTM NMONOK U CTEHOK NpochunMpoBaHHOK OGLUMBKM NaHernemn
8.2.1 [nsi cMnbHONPOMUINMPOBAHHON CXKaTol OGLUMBKM KPUTUYECKME HanpsKeHWs creayeT onpenenstb AN CKaTbiX 3IEMEHTOB CeYeHUst OGLLMBKM, paccMaTpuBas ee Kak
MOSIKY UM CTEHKY HUYEM He MOAKPenneHHOro NpodunMpoBaHHoro nucTa. [onyckaeTcs yunTbiBaTh Takxe ynpyroe nogkpennsaioliee BNuaHNe cepaueBuHbl.

8.2.2 lNMpodmnmpoBaHHasa cTanbHas Unv antoMyHueBas obLIMBKA NaHenu B CaToW 30He TPEXCIONHOW MaHenu npv onpegeneHHon npuBegeHHon rmbkoctu XI‘IJ‘IaCTI/IHKI/I

MornepeYHoro cevyeHns Npoduns, nogxkpenneHHas ¢ AByX CTOPOH, MOXET TepsiTb YCTOMYMBOCTb, U FOPPUPOBaHHBIN NPOodUb OGLLUMBKM MOXET ydYacTBoBaTb B paboTe naHenu
TONbKO 3(EKTUBHOM YacTbio CBOEr0 CEeYEeHMsl, He TMOTepsiBLIeN YCTOMYMBOCTU. ITO MONOXKEHUE MOXHO YYECTb CHUDKEHMEeM 3HaYeHUsl PacyeTHOro COMpOTUMBEHUS
npodUNMpPoBaHHON OGLLMBKM, KOTOPOE BbIYMCIISAOT MO hopmyre

Ry er =PR, . (42)
MoHWKaKoWMA KO3MULMEHT P CrieayeT BbIMUCTIATL C AOMYLUEHNEM, YTO HAMPSHKEHNS CKaTUs B OBLUMBKE PaBHbI PacyeTHOMY CONpoTUBAeHMo MaTepuana ( Scom =Ry ).

B aTom cnyvae onst nnacTMHOK, 3alleMIeHHbIX Mo ABYM NPOAOSbHLIM CTOPOHAM, MOHMXKALWNIA KOIMULMEHT P AoImKeH OblTb NONYYEH U3 CNeyLMX BbIPAXKEHWIA:
a) Ans ctanbHom obLWmBKM KoapduumeHT P onpenensoT no gopmynam:
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022 )=

= 1-==2 (Wi, = —
p=|1 T My =10 00 7, 50673; (42a)
P=1,0npn A, <0,673; (426)
©) onsa antoMMHueBon 0BLWLINBKM KO3hpmUMeHT P onpenensioT no dopmynam:
0,22, =
p=059(1- hop Vikp <10 o 3, 50517, (428)
P=1,0 mpu =0,517*. (42r)

* TekcT AOKyMeHTa COOTBETCTBYET OpuUrnHany. - I'Ipmmeanme narotoButens 6asbl AaHHbIX.

3HaueHna NpUBeaeHHON rMBKOCTN A, U KPUTNHECKOTO HaNPSHXKeHNs NOTepn YCTOMYNBOCTU G . ANS CTanbHO UMK anioMUHUEBON OBLLMBKY BbIMMCTIAKOT MO hopmynam:

12(1-v*)R,
_2 A-vDR, :1,052é
t\ 7Ek, ( ! (43)
n?Et?
S =k(57-
12(1-v)p2 (44)

roe b - LLNPUHA NITaCTUHKK,
t - pacdeTHas TonwmMHa NIIacTUHKKY;

k& - KO3HPULIMEHT, 3aBUCALLMIA OT rPAHNYHbIX YCIIOBUIA U XapaKkTepa HanpsKeHUN B NacTUHKe.
MoHWXatoLWmin Ko3PPULNEHT P AOMYCKAETCSA BbIYMCIATL C Y4eTOM (PaKTUYECKUX 3HAYEHWI HaMpPSDKEHUA CKaTusi B OGLUMBKE MPU YCIOBWM, YTO HanpshKeHus cxaTus B

06LUIMBKE MEHbLLE pac4YeTHOro conpoTusneHus Matepuana ( Seom < R_V ). B aTOM cnyyae 3HayeHue npuBeaeHHON rMBKOCTM AOMKHO OblTb CKOPPEKTMPOBaHO Nno dopmyne

A p.red = A P

(44a)

KoathbrUMEHT BRUSIHUA HAMNPSKEHHOTO COCTOSIHWS MOMOK Y CTEHOK NPOGUNMPOBAHHON OBLUMBKN HA MECTHYH YCTOMUYMBOCTL K ANS CTaNbHbIX U antoMUHUEBBIX OBLLIMBOK

6e3 yyeTa ynpyroro noAKpensieHysi BHyTPEHHUM CII0eM NaHesm NPUHUMAIOT C AOMYLLEHUEM, YTO MOJIKM U CTEHKM OBLUMBOK NOMHOCTbIO CxaTbl. B aToM cnyyae kg =4,0.

(N3meHeHHas pegakuus, M3m. N 1).

8.2.3 Mpu yyeTe ynpyroro nogkpensieHns BHyTPEHHUM Crioem naHenu KoadULMNEHT BUSIHUA HanpshXeHHOro COCTOSIHUS MOSOK U CTEHOK NPodU IMPOBaHHON OGLLIMBKM Ha
MECTHYI0 YCTONYMBOCTb A BBIYUCASAIOT MO hopmyre
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k. = J16+7H +0,00252 ; =035 ) (45)

8.2.4 loctmxeHne KPpUTNUYECKNX Haﬂpﬂ)KeHVlVl yCTOVI‘-IVIBOCTVI HE 3aBUCUT OT Non3y4YecTn Mmartepuana cepgueBUHbI. Ha npaKkTuke non3dy4yecTb cepaueBuHbl NPUBOAUT JNMNLWb K
yBEeJIM4YeHunto npoer6a NINTbl N CHWXKEHUIO NMPOYHOCTU NaHenn npn pa60Te Ha cXatue.

S (o

By \t

8.3 Pacyet cTeHOK npocdnnupoBaHHbIX OOLUMBOK Ha NONEpPeYvHy cuny
8.3.1 Hecyluyto cnoco6HOCTb NOMNepeyHOro CeveHnst OT AeMCTBUSA NONepedHON CUMbl L, BBIMMCIAIOT No dopmyrne

B Vbt LR
=, (46)
S oL

Ly

roe ¥, - koaduumeHT ycnoBuidi paboTel;

.'Eiw - BbICOTa CTEHKMN MeXay CpeaANHHbIMU NITOCKOCTAMMWM MOJIOK;

K, - pac4yeTHOe CONpPOTUBIIEHME NPU CABUIe CTasbHOM UK antoMUHUEBOM OBLIMBKU, YYMTLIBAOLLEE NOTEPIO YCTONYMBOCTM CTEHKM OBLUMBKM, NpuBeaeHHOe B Tabnuue 6;

Z{ - Yron HaknoHa CTeHKN OTHOCUTENbHO MOJIOK.

Tabnuua 6
YcnoBHasi TMGKOCTb CTEHKM PacueTHble conpoTueBneHuna no casury
Ry =083 0,58 &,
0,83 < Ly, <140 048 R, { Ay,
oy 21,40 0,67 &, 132

(N3meHeHHas pegakuus, Mam. N 1).

8.3.2 YcrnoBHy rMBKOCTb CTEHKM BbIYMCHISOT NO hopmyre
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_ =
_ Ty h
.?Lw = 0,346T E , (47)

rae &, - HaKNoHHas BbICOTa CTEHKU rodpuUpoBaHHOIo NPoMuns.

9 Hecywasa cnocoGHOCTL TPEXCNONHLIX NaHenen No CONPoOTUBIIEHUIO YTENNUTENA cepaLeBUHbI peakumu Ha onopax
9.1 Hecywyo cnocobHOCTb NaHenu no ConpoTUBMEHMIO OMOPHON peakLuMyM Ha NOBEPXHOCTU KOHTaKTa C OMOPHOW MOBEPXHOCTbIO MpU paspe3Hon N Hepa3pe3HOWn cxeme
paboTbl NnaHenu B cny4vae, korga NnoBepXHOCTb NaHeNM nrockas unu cnabdonpodunupoBaHHas, onpegenstoT no 9.4.

9.2 PacuyeTHOe 3HaudeHue conpoTuBneHnAa cepaueBuHbl MaHenn OI'IOpHOIZ peakunn B 30HE KOHTakKTa 3JIEMEHTOB KapKaca W naHenn pekoMeHAOyeTCdA onpenenAatb
JKCNepnmMeHTalibHbIM NyTeM Ha NMoJyIHopa3MepPHbIX o6pa3u,ax.

9.3 Hecyuwyto cnocoGHOCTb MaHenu ¢ NAOCKMMU OGLUMBKAMM Ha KOHLIEBbIX OMOpax pPa3pesHoW WM Hepaspes3HOoi naHenu B NpeanoriokKeHWW, YTO KacaTeslbHble
HanpsPKEHUs!, BOCMPUHMMALOLLME OMOPHYI0 PeaKUMIo B cepeydHuKe, OENCTBYIOT TOMbKO A0 CEPeAUHbI TOMLUMHBLI MAHENM (PUCYHOK 9), BLIYUCTISIOT Mo dhopmyrie

Fy=v,8-05(L; +kn£)£}lcc , (48)

roe ko, - nonpaBoYHbIN KOIMPMUUMEHT pacnpedeneHns HanpshKeHWd Mo Mowaam CepaueBuHbl, KOTOPbIA criedyeT onpedensTb C MOMOLLbIO MCTbITaHWA; MPU OTCYTCTBUM
3KCMEePUMEHTANbHbIX JaHHbIX PEKOMEHOYETCs NMPUMEHATL CMEAYIOLIME 3HaYeHUS:
- k, =0 - pna MMHepanoBaTHOW CEpALEBUHbI;

- k,=0,5-102 - gns ceppuesuHbl U3 neHonnacra (MY, NMAW, MNC) npu e > 100 mm;
- k,e=0,5¢e - ona cepauesuHbl U3 neHonnacta (MY, MW, NMNC) npu e<100 MM.

(N3meHeHHas pegakuus, Nam. N 1).
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PucyHok 9 - lNpusma cmatusa ytennutensa cepaueBrHbl Hag onopon

9.4 HecyLuyto crnocoBHOCTb CepaeyHmka Ha CpeaHUX ornopax HepaspesHo NnaHenm creayeT BuIYUCASATL No gopmyrie
FB = "?ch(LS +knE)Rycc ) (49)

rae .- koadpdmumeHT ycnosuii paboThl;
& - WvpuHa naHenu;

L g~ wupmHa onoper;

£ - PacCTOsHUE MeXay LeHTPaMu TSHKECTU OBLUMBOK;

Kyee - pacueTHOE 3HAUEHME MPOYHOCTY Ha CKaTUe MaTepuana CepaLeBuHb.

9.5 MpuBeaeHHbIe Bbille POPMYIIbl AEUCTBUTENbHBI B NPEMNONIOXEHUM, YTO OMNOPHbIA NPOUIb UMK OMOpHas NNacTuHa o6naaalT AOCTATOUHOW XKECTKOCTbIO, KoTopast

MOXeT OblTb obecneyeHa ropsyekaTaHbIMM UK rHYTbIMU NPOUNAMU U3 NUCTa TomnwMHON Gonee 3 MM. B criyyae NpMMEHEHUs! OTKPbITbIX TOHKOCTEHHbIX THYTbIX Npoduneit
crieflyeT gonyckaTtb, YTO AaBrieHne, nepeaaBaemMoe Ornopoi Ha NaHernb, pacnpeaenseTca Ha MeHbLUYo nowaab i?p Le +kye e fcp =1,0.
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9.6 lNpu pacyeTe cepAUeBUHbI MaHENU Ha cxaTtue C R_yc.: B npeaenax 0,06-012* H/MM< nop geiicTBMEM OMOPHOI peakLun ¥ MOMEHTa NpU Harpyake, HanpaBneHHO

BHM3, 3Ha4YeHne Ry’%f cnepnyet cHmxaTb Ha 10%.

* TekcT JOKYMeHTa COOTBETCTBYET opurnHany. - lNpumeyaHvne narotosmutens 6asbl AaHHbIX.

10 PacueT anemMeHTOB KpensneHusi naHenen

10.1 BnemeHTbl KpenneHnsa naHenewm K HeCYLWMM KOHCTPYKLUMAM 34aHUA U COOPY>KEHU UCMbITLIBAIOT YCUIUSA pPacTsKeHMs OT BeTpa M rpagueHTa Temnepartyp, casura ot
COOCTBEHHOrO Beca naHenen n 4encTensi NepemMeLLeHNA OT UBMEHEHNSI TEMMepaTypbl.

10.2 PacyeTHble 3Ha4YeHus conpoTuBIiEHNA BUHTOBbIX erl'l]'leHVIVI Ha Cpe3 n pacTtdaxeHune npnHnmMmarT Ha OCHOBaHUN HOPMATUBHbLIX OOKYMEHTOB (H,D,) nnn onpepenanT
SKCNnepnmMeHTalibHbIM NyTeM.

10.3 HecyLu,yro CnocobHOCTb casury coeanHeHmna Ha caMmoHape3atrowemMm BUHTEe No CMATUKO OCHOBHOIo MeTarsna OBLUMBKM BbIYUCHIAIOT MO q)opmynaM:
- Onsi o6LWMBOK M3 CTanbHOro nucTa

oR,,,dt P R,,el

N.—-} = Y . - Y 4 .
7 ‘ Ym2 ‘ lsz‘fmz ’ (50)
- ana 06OLMBOK U3 antOMUHUEBOIO NIUCTa
23R, Nid 1,5R,,, td
NrfP =Ye Yoo <Ye Yoo npu t.mﬁr /t =1.,0 : (50a)
v . LsR,d
i p Y(' T npu t.ﬂiﬁ )(f > 2,5 , (506)

roe o - koadhumumeHT, onpegensaemelii no Tabnuue 6.1;

Rw,- HOpMaTMBHOE COMNpOTUBIIEHNE CTalln (I/IJ'IVI arromMmnHmneBoro cnnaBa), npuHMMaemoe paBHbIM MUHUMalrlbHOMY 3HAQY€HUIO BPEMEHHOIo COMpoTUBNEHNA G, MO HO v

TEXHUYECKNM YCMNOBUAM Ha cTarb (antoMUHUN);
d - AnameTp BUHTA;
t - pacyeTHas TonWMHa OOLINBKY;

! sup - TONLLMHA OMOPHOTO AMEMEHTa;

€| - paccTosiH/e OT LieHTpa OTBEPCTUA MO/, CaMOHape3aloLMin BUHT [0 Kpasa nucTa B HarnpasneHun AeicTBua yeunms,
¥ 2 - K03thbmumeHT 6e3onacHoCTV No MaTepuany meTusa (cMm. Tabnuuy 6.2);

¥ .- KoadbduLMeHT ycnosuin paboTsl (cm. 10.7).

Ansa TonwwmH 1,0< £g, /t<25 HecyLas crnocoOHOCTb NO CMATUIO N._-p MOXeET ObITb onpeaeneHa NMMHENHON UHTEPNONALMEN.

Ons dopmyn (50a) u (506) omkHbI BbITb NCMONMb30BaHbI CreayoLLMe YCIOBUS:
- CaMOHapesalLmne n cCaMoCBepnsLmne BUHTbI AOMKHbI ObiTh N3rOTOBMEHbLI U3 CTanM Uy HepXxasetoLen ctanm ¢ gnameTpom d > 5,5 mm;
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- R,,,>260 H/Mm 2 He criegyeT yunTbiBaTh;

-npu 1>y, npuanmatot =g, .

Tabnuua 6.1 - 3HaueHus koaddurumneHTa o

HanmeHoBaHme KpenexHoro anemMeHTa

®opmynbl Ans onpegenenns koapouumeHta o

CamoHapesatoLme BUHTHI

Mpu f; = 2,5t nt<1,0 mm

Mpu £; 22,5tn t>1,0Mm

Mpn (<t <25t

=32 }ngJ;

=32 }ngJ;

o =21

O - N0 NIMHENHON MHTepnonALun

t - TonwuHa Hanbonee TOHKOro U3 COeAUHSIEMbIX 3NIEMEHTOB;

f| - TONWKWHa Hanbornee TONCTOro U3 CoeANHSEMbIX 3NIEMEHTOB.

MpumeyaHue - B HacTosiwen Tabnuue NpuHATLI cnegyolime o6o3HavyeHus:

Tabnuua 6.2 - KoachumumeHTsl ycrnosuin paboTbl COeQMHEHUA HAa CaMOHape3atoLLNX BUHTaX

Xapaktep paboTbl coeanHeHns

Ym2

CamoHape3satoLmne BUHTbI

[ns o6WKNBOK, BbIMNOMHEHHbIX U3 CTanbHOro NucTa

CwmsTME COoeanHSAEMbIX
3M1EMEHTOB

0,51<0,7 mm

1,6
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0,7<t 1,45

[nsa oOWMBOK, BbINONTHEHHbIX U3 aNOMUHUEBONO NUCTA

CmMmaATHe coegnHsaeMbIX 055<t< 0’7 MM 1,6

3NeMeHTOoB

0,7<t 1,45

MpumeyaHue- Ecnn HopMmaTrBHas HecyLas cnocobHOCTb MeTu3a onpeaeneHa no pesynbtaTaM UCTbITaHuw,

Ym2 =1,25.

(N3meHeHHas pegakuus, Nam. N 1).
10.4 PacyeTHOe 3HayeHue MPOYHOCTU Ha pacTsxeHue f, CoeMHEHUA Ha CaMOHapPEe3aloWMX BUHTaX NPUHUMAIOT Ha OCHOBaHMM HI WU 3HaYeHWin HOPMaTMBHOW

NPOYHOCTU F,y, HA PACTSHKEHME B COOTBETCTBUM C AaHHBIMU M3rOTOBUTENS UMK MO hopMyrne

Fy = (51)

roe - HOPMaTUBHOE COMPOTMBIIEHNE METN3a Ha PacTaXeHNe;
Y - KO3 pUUMEHT Be3onacHoCTM No maTepuany mMetusa, Yy =1,25.

10.5 HecyUJ,yro CnocobHOCTb Ha cpes coeguHEeHu Ha CaMOHape3aLwmnx BUHTaAX F..'i' NPUHMMAaKT Ha OCHOBaHUMN [OaAHHbIX HO wnn no nony4yeHHoOMy B pesylibTaTte

MCMbITaHUI HOPMATUBHOMY 3HAYEHMIO Pa3pyLLAIOLLEN Harpy3kn Ha cpes ., , Unu onpeaensioT no popmyne

rae ¥, - cm. cbopmyny (51).
10.6 HecyLuyto crnocoBHOCTL CaMOHaPE3aoLLyX BUHTOB MO BbIPLIBAHMIO M3 METana OCHOBbI £, BLIMUCAAIOT MO opMmyne
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npn Lsup fe el =045Y.d fqup Rsup M (52)
npu Leup fez1F,, =065y.d Lsup Rsup f Yo (53)
rae fgup - TONWMHA ONOPHOTO 3M1EMEHTA, K KOTOPOMY KPEMWUTCA BUHT Ui Arbers;
& - war pesbobl;

R.s'u,r;- BpeMeHHOE COonpoTuBIieHne ctann meTunaa.

(N3ameHeHHas pegakuus, Mam. N 1).

10.7 HecyUJ,yro CnocobHOCTb CaMOHape3alLWnx BUHTOB KpenrneHna naHenn c npemmMmyLlecTBeHHbIM CXaTnem onpenendroT C Ucnojib3oBaHneEM KOS(*)(bMLI,I/IeHTa yCﬂOBI/IVI
pa6OTbI Ve = 0,8, ecnun 4yncno anemMeHToB KpenneHna naHesnn Ha Tm LUNPUHbI MeHee Unn paBHO 3. Ecnm uncno BuHTOB OOnee 3, TO HECYLLYyH CMocoBHOCTb MHOFOBUHTOBOIO

KpenneHus naHenu Ha cpes Fsm, pacTsikeHne F,, BblpblB U3 MaTepuana OCHOBbI Fvﬁ YMHOXaloT Ha KoadpdmumeHT &, , onpeaensiemMbin no hopmyne

ky =0125011-#)npn n =3, (54)

roe # - YUCIo BUHTOB Ha NaHenu LWUpUHOM 1 M.
11 PacuyeT npopunnpoBaHHbIX NOBEPXHOCTEN HA KOHTAKTE C IMHEMHOM Harpy3Komn Unu NMHENHOW onopow

11.1 MNpun KOHTaKTe roPpUpPoOBaHHON OBLUMBKM C NNHENHOW COCPEeOOTOMEHHOW HAarpy3Kom Unn NUHENHOW NPOMEXYTOYHOM OMOPON HECYLLYI CMOCOBHOCTb CTanbHOW MK
antoMUHNEBOW OBLUMBKM BbIYUCASIOT MO NPOYHOCTHBIM MOKa3aTensM CTEHOK Npouns obLIMBKN:

B g . r & B

Fpy =vYn3t Ry sin ¢ l—U,DBJ; HD’?\/;: 1- 0055, -, (55)
a . F & F

Fon = 1n3t° R 1-0 12 || 1401742 || 1-0.004,/2

F2=HARet &, @ J.Z I V7, (56)
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roe M- Yncno CTeHOK Ha 1 M naHenw;
{P'- yron HaKoHa CTEHKN OTHOCUTENBHO OMopHON 6anku 45° = i = 90°;

# - paguyc n3rmba Ha CTbIKe NONKN 1 CTEHKU rodpa;

b - ANMHA KOHTaKTa C OMOPHON YacCTbiO UM MECTHOM NIMHENHOW Harpy3Kon;

Jz - BbICOTa NIOCKOWM YaCTU CTEHKM NPOUnS;

- TONWMHA CTEHKN.

(N3ameHeHHas pegakuus, Mam. N 1).

11.2 JonyckaeTcsa orpaHuyeHne no pasHoCcTu Mexay abCcontoTHbIMK 3Ha4YeHMsIMU nonepeydHbix cun He 6onee 20%:

|QJIEB|_|QIEP|_C:DE

- 57
| Enes |+ Ep | (57)
Ecnun cooTHoLLEHME nonepeyHbiX CU He coOTBETCTBYET hopmyre (57), HEOBXOAMMO U3MEHMTL NapaMeTpbl NOWAaN KOHTaKTa NaHenm ¢ KapkacoM.

11.3 lNpwn npoBepke Ha COBMECTHOe OeNCTBME MOMEHTA W MONepeyvyHOW Curbl HA MPOMEXYTOYHOW OMope B 30HE KOHTakTa NpounMpoBaHHOro fvcta ¢ ONopown Unu
COCpPEeaoTOHEHHOW NMMHENHOW Harpy3Kon AOMNyCcKaeTCs He YYNTbIBaTb BIIUSIHUE COMPOTMBIIEHUS MaTtepuana CepALeByHbl MaHenu:

M F
—+—— =10 (58)

Mgy  Fpo ’

roe M gq- Hecywas cnoco6HOCTb NPOMUIMPOBAHHOMO IUCTA MO MOMEHTY;

FFE - Hecyllas CMocobHOCTb l'lpO(bVIJ'II/IpOBaHHOFO JINCTa Ha COCPejOTOYEHHYIO J'IVIHeIZHyPO Harpysky.

12 BnusaHue BpeMeHU Ha gecopmauum caBura matepuana cepaueBUHbI NaHenen
12.1 CraHpapTHble maTepuansl AN cepaueBuHbl, OCOOEHHO MeHoMMacTbl - BA3KOYNpPyrMe MaTtepuanbl, B KOTOPbIX MPM MOCTOSHHbIX Harpyskax gedopmauun
YBENMYNBAIOTCS C TEYEHNEM BpeMeHU. B nepByto ouepenpb, 3TO KacaeTcsl KPOBENbHbIX U MOTOMOYHbLIX MaHEemNen.

12.2 B ceppaueBrHe NaHenu MNpoAoIKUTENbHOE HarpyXeHue Bbi3blBAaeT CABUIOBYHO MON3YYecTb, KOTOPY MOXHO paccMmaTpvBaTb Kak yMeHbLUeHWe MOAyns casura
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(~ 3anonHnTens.

12.3 Beugy coBuroBomn NonsyyecTu 3anofnHUTens npu pacyeTe naHenen HanpskeHns n npormbbl TpebyroT npoBeaeHMs 4ONONHUTENBHOMO pacyeTa C UCNOMb30BaHUEM
NPUBEOEHHOTO 3Ha4YeHNs Moayns cagura Fey .

12.4 [Ina kpoBenbHbIX NaHenen NnpuBeaeHHoe 3HayYeHne Moaynsa casura G._«} cnegyeT onpefenaTb ANs KaX4on MeCTHOCTW Npu CHErOBOW Harpyske 3a BpeMms, B CyTKax,

npu cpegHen TemnepaType Bo3gyxa 3a cyTkm ¢ = 0°C. [Ins NnOCTOSIHHOW Harpy3ku NPUHMMaETCa CPOK BO3OeNCTBUS NpuMepHO 3a 15 net akcnnyatauuu. NpuBeaeHHbIN Moay b
cABwra Ans onutenbHO AeNCTBYIOLWUX HArpy30K BbIYUCIAT Mo hopmMyne

_ e
1+, (59)

iy

roe 0y - koadpdmumeHT nonsyyectu; s cregyeT onpeaensitb UCNbITaHMEM NMBO MCNONb3ys creayoLme 3HaYeHUs:
- AANS1 XKeCTKOro neHonnacta (MeHononMcTnpona, neHononuypeTaHa, neHononuMsoumMaHypaTa) npy BpeMeHW NpUcyTCTBUS CHETOBOW Harpy3ku Ha KpoBne:

%; =24 Ans ¢ =50-85 cyT;
P =2,7 ans ¢ =86-125 cy;

P =2,9 ans ¢ =126-165 cyr;
%; =3,2An9 ¢ =166-210 cyT;
®; =3,6 ana ¢ =211-265 cyr;

Py = 7,0 4Na NOCTOSIHHBIX Harpy3ok;
- ONs MUHeparbHOW BaTbl:

ipe =1,5 gna ¢ =50-85 cyr;

. =1,7 gna £ =86-125 cyr;
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e =2,0 409 £ =126-165 cyT;
ip, =2,1 ona § =166-210 cyT;
ps =2,2 05 ¢ =211-265 cyr;

i, = 4,0 AN NOCTOSAHHBLIX Harpy3ok.

B Tex pernoHax, rae CHer BblNagaeT HeperynAapHo U NeXuTt B Te4YeHne HECKOJIbKUX OHen (He bonee He/J,eJ'II/I), non3y4ecTtbio OT CHerosom Harpy3km pgonyckaetcsa

npeHebpeuyb.
13 PacueT naHeneu no npeaenbHbIM COCTOAHUAM BTOPOM rpynnbi

13.1 OgHonponeTHble NaHenn ¢ TOHKUMU OOLIMBKaMK
13.1.1 MNMpornb B cepenmHe nponeTta nog 4eNCTBUEM PAaBHOMEPHO pacnpenenieHHON Harpy3ku BelYUCIIAIOT No oopmyne

_ spl?

Fp (1+3.2k)

&

&

3B
k=g
e T 2G4

(F; - Mogynb casura mMatepuana cepaueBuHbl NaHenu;

EpAp Apye’
B - xecTkocTb Npy M3rnbe Ha eauHULY LUMPWHBI NaHenu, =& — :
g P y P Apy + 4

A, - nnowaak cepauUeBuHbI Ha eauHMLY LUMPWUHBI NaHenu.

13.1.2 MNporv6 B cepeauHe nponeTa 7 oT geiicteus pasHoctn Temnepatyp &7 = Ty — 1] Ha o6LwmMBKax BbIMUCTISIOT MO opMyne
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Jr=— 61)

_alh-T)

o= 24 1/
rae .
A =

13.2 Hepa3pe3Hble MHOronposieTHbIe NaHenu ¢ TOHKUMK OGLLIMBKaMMU
13.2.1 MakcumanbHbI Npornd B NponeTe NaHenu ¢ AByMs NporieTaMmm OT paBHOMEPHO pacnpenerieHHOM Harpy3ku BblYUCTIAIOT No dopmyne

_ pLt (0264 26k+2k7)
433, (+kk,) (62)

Iy

roe & - cm. chopmyny (60).
13.2.2 MakcMmanbHbIn Npornd oT pasHOCTW TemnepaTyp Ha O6LIMBKaX HeEpa3pe3HON NaHenu ¢ ABYMs NponeTamm BblMUCTIAOT No dopmyre

_ar? (11+4k)

I1=7 1+ k) (63)

@z -0)

==
roe ;
A g

k - cm. dopmyny (60);

1. - KOAPOUUNEHT NIMHENHOTO pacLUMPEHMs MaTepuana oOOLINBKK.

(N3meHeHHas pegakuus, Mam. N 1).

13.2.3 MakcnmanbHbIn NporMd B NponeTe Hepa3pes3Hon NaHenn ¢ Tpems NporieTaMmm OT paBHOMEPHO pacnpeneneHHON Harpy3ku BelYUCTIAOT No hopmyne

_ pL* (0,834 5,6k +2k%)
248 5+ 2k :

fP (64)

3
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MakcumanbHbIn Nporvd B NponeTe naHenu ¢ Tpems nporieTaMmm OT pasHOCTU TeMnepaTyp Ha o6LIMBKaxX NaHeNu BbIYUCNAT N0 hopmyne

8l (1,06+k)

=7 (5+2k&)

o« -T)

= —=
roe ;
A g

¥ - cm. dopmyny (60);
1. - KOAPPUUNEHT NIMHENHOTO pacLUMPEHNs maTepuana oOLNBKK.

(N3meHeHHas pegakuus, Nam. N 1).

13.3 OgHonponeTHble NaHenu ¢ roppUpPoBaHHbIMMY OOLIMBKaMU
13.3.1 MNpornb B cepegnHe 0OHOMPONETHON NaHENN OT OENCTBUS PABHOMEPHO pacrnpeferieHHON Harpy3kn BbIYUCIIAT No hopmMyIe

4
F=(01042 +£cp}£_
8B, °
2
By, = Epdpdpae FEplp
rae HFI +ﬂF2 - XXECTKOCTb nonepe4yHoro ce4eHnd naHenu,
_ By
kP - 2
GS'L g’

B = Fpyd g - xecTkoCTb BepxHei 0BLIMBKA NaHeNM;

GS - MOA4yIb cABUra Matepuana cepgueBUHbl NaHesnu;
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& - PacCTOsiHNE MeXAY LIeHTpaMu TSXKEeCTU CTamnbHbIX UMW antoMUHUEBBLIX OBLUNBOK.
Mpumeyanue - s naHenei ¢ BEpXHEN XeCTKON NPOMUIMPOBAHHON OBLLMBKOM 1 HUXKHEN rmaakon unmn cnabo npodunuposanHon f g =0.

(N3meHeHHas pegakuust, 3m. N 1),

13.3.2 Mpornb naHenen, BO3HUKAIOLLMI OT Ppa3HOCTM TEMMepaTyp Ha BHELUHEW U BHYTPEHHel 00LIMBKaX NaHenen, BbIYUCNAT N0 opmyne

a2
e

AVEREY

ot B £
rge .
A =

13.4 Hepa3pe3sHble MHOronposieTHbIe NaHenu ¢ NnpounNMpoBaHHbLIMU OOLLIMBKaMM
13.4.1 MakcmanbHbIN Npornd ABYXNPONETHOM Hepa3pe3Ho NaHenn OT paBHOMEPHO pacnpenenieHHON Harpy3ku BblMUCAAIOT Nno dopMyne

4
p g5tk (1,005+ k) (0,0085+k )
? Bg, (0,0833+4,,)

13.4.2 MakcMmanbHbIn Npornd AByxnponeTHOW Hepa3pe3Hon NaHenn oT pa3HOCTU TeMnepaTyp Ha OBLIMBKax NaHenu BblYUCASIOT NO hopMyne

3 (0,02084 Ecp )
Jr=0125 —=—
(0,0833+4,) -
13.4.3 MakcMmManbHbI Npornd TpexnponeTHON Hepa3pesHoW NaHeny oT BO34EVCTBUSS paBHOMEPHO pacrnpefeneHHON Harpy3kv BelYMCNSAT no hopmyre
; gt (0.098+k,) (0,0054+k,)
Bg, (0,0925+ k)

13.4.4 MakcMmanbHbI Npornd TpexnponeTHON Hepa3pesHoW NaHenu oT pa3HOCTM TemnepaTyp Ha obLLMBKaX NaHeNu BbIMUCTIAOT No dopmyre

fp =112

L (0,0361+k,)
Fr=o0lo5ifg— P
(0,0925+k,) -
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13.5 dedbopmauumn naHeneun npu gnUTenibLHOM BO34eMCTBUMN Harpy30K
13.5.1 YBenunyeHune gedopmauuin KpOBESbHbIX Y MOTOMOYHbLIX NaHernen ¢ NNOCKoM O6LIMBKON NoA AENCTBMEM NOCTOSIHHBIX UMW ANUTENbHBIX HArpy 30K 3a CYET Non3y4vecTu

cepaueBuHbl NaHeNn MOXeT ObITb onpegeneHo ncxogd M3 HadarbHOro nporm6a naHenn fp , KOTOprIZ Bbl3BaH ynpyrmmum /J,ed)opmau,m;uvm CTanbHbIX UM antoMMHUEBLIX

06LWMBOK _f 1 Aedopmaumen cepauesmuHbl naHenu i, n BbluucrieH no popmyne

Fp=Tyt i (72)

(N3meHeHHas pegakuus, M3m. N 1).

13.5.2 MNMpwn anutensHOoM BO34ENCTBUMN HArpy3oK JOMNOMNHUTENbHbIA Npornb oT Aedopmaunii cepaeyvHmka MoxXeT ObiTb BblYMCNEH NO hopmMmyne

!
ff—fp 1+—1+.5':1 , (73)

_—
rge fEJ’

_Aodp (k) U )

fp_fb ";:1 fp ’

KoadpduumeHT nonsyyectn ify onpenensdoT Ha OCHOBaHUN 3KCMepUMEHTalbHbIX UCCNEeaoBaHWiA NO ANUTENbHOMY 3arpyXXeHuio naHenem.

14 TpeboBaHMsA K KOHCTPYKLMSIM Y3510B CONPsDKEHUS naHenewn
14.1 Tlpn KOHCTPYMPOBAHUK Y3rOB COMPSKEHUS MaHenew crnegyet yunTbiBaTb gedopMalu naHenen ans Toro, 4tobbl M3rmb naHenu Mor Npoucxoautb cBOBOAHO U He
BMMATb Ha NpUMbIKaloLMe naHenu. BaxkHbIi anemeHT y3rnoB 3Toro Tuna - cneumanbHble 40BOpHbIE 3NeMEHTbl U3 TOHKONMCTOBOW CTanu Uiy antoMUHUEBBIX NEHT, C OBalbHbIMU
OTBEPCTUSAMM C TeM, HYTOObI OHM MOrnu cBob6oaHO AedopMupoBaTbCs. B yanax npuMbikaHus crieqyeT NPUMEHSATb Takke anacTuYHble CXMmaeMble npoknagku. Mpumepsl y3nos
npeactasneHbl Ha pucyHke 10.

(N3meHeHHas pegakuus, M3m. N 1).

14.2 WWupwnHa nonkun npodunen NporoHoB, CTEHOBBLIX purernen, 6anok, CToeK UNmM KONMOHH AOoMmkHa ObiTb JOCTATOYHOW AS1S ONOpPbl CTEHOBbIX, MOTOMNOYHbBIX U KPOBESbHbIX
naHenen. Ha nornkax aTUX KOHCTPYKTUBHbIX 31IEMEHTOB AOMMKHA pa3MeLlaTbCa KOHTaKTHas nrowanb onopbl ¢ LUMPUHOW KOHTaKTa Ansd CTEHOBbIX naHenen He meHee 50 MM Ha
KpanHen onope n 60 MM ANa NPOMEXYTOYHOW, a A5 KPOBESIbHbIX M NOTOMOYHLIX NaHenen He MeHee 55 MM Ansa kpanHen onopbl U 70 MM ANA NPOMEXYTOYHOM.

14.3 Tlpn KOHCTPYMPOBAHUN N pacyeTe CTEH M3 TPEXCMOMHbIX NaHenen Heobxoaumo yuuTbiBaTb NPOEKTUPYEMbIE OTBEPCTUSA U Bbipe3bl. OTM OTBEPCTUS ANS YCTPONCTBA
ABepen, OKOH, NMPoMnycka KOMMYHMKaLUUA 1 T.M. B 3aBUCUMOCTU OT UX pa3mepa W MOMOXEeHUs CYLLECTBEHHO CHWDKAKOT HECYLLY CNOCOBHOCTb CTeHoBbIX naHenen. OTeBepcTus B
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CTeHax cnenyet pa3aennTtb Ha ABe rpynnbl: CPaBHUTESIbHO HebonbLune OTBEpPCTUA Anda nponycka KOMMyHVIKaLI,I/IIZ n 6onbLune OTBEPCTUA ANA CTEH N OKOH.

WA

A

a - NOTOJIOK - BHELLHANA cTeHa; 6 - BHYTPEHHAA CTeHa - NOTOJI0K (SJ'IaCTVI‘-IHOIZ ﬂeHTOVI); 8 - BHYTPEHHAA CTEeHa - NOTOJIOK; 2 - BHYTPEHHAA CTEHa - BHELWHAA CTEeHa (BapI/IaHT)

PucyHok 10, nuct 1 - Npumepsl y3noe, ¢ y4eToM gedopmaumm naHenen
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PucyHok 10, nuct 2
14.4 Tpn ncnonb3oBaHUN TPEXCMNOWHBLIX NaHenen B OrpaXKaatoLnX KOHCTPYKLUMAX XOMOAUMBbHUKOB BO3MOXHbI MonepeyvHble aedopMaumm KOHCTPyKUMn. Bo mabexaHue
OOMOSHUTENbHBLIX Harpy3oK Ha 3MeMeHTbl KpenneHus naHenen crefyeT MPUMEHsITb KOHCTPYKTUMBHbIE PELUEHUs, He MpenaTcTByloWMe TemnepaTypHbiM Aedopmaumsm,
aHanorv4Ho KpenmeHuto, NpMBeAeHHOMY Ha pUCyHke 11.

TpeboBaHMs K y3nam KpenneHus TPeXCroWHbIX NaHenen Ons orpaxaarolnx KOHCTPYKUWMIA 34aHWUiA XONoaUNbHUKOB U MOMeLLleHniA ana oxnaxaeHus npveeaeHsl B Crl
109.13330.

(N3meHeHHas pegakuus, M3m. N 1).

PucyHok 11 - KpenneHue naHenu K kapkacy B XONOAUMNbHMKaX
14.5 TMpwn KpenneHnn KpoBeNbHLIX NaHenen camoHapesalLmMe BUHTLI crieqyeT yCTaHaBnMBaTh MO OCU HWDKHEW MOSKM rodpupoBaHHOrO nucta. B aTom cnydae Hecyuas
CNocoBHOCTb BMHTA Ha pacTsKeHME UCMONb3yeTCcs NOMHOCTLI0. [py cMeLLeHnn BUHTa ¢ ocu nonku rodpa (pUcyHok 12) Hecyllaa cnocoBHOCTL BUHTA Ha pacTsKeHue AOMKHa
ObITb CHxeHa Ha 10%. Mpu ycTaHoBKE B NOJke ropa ABYX BUHTOB HECYLLAA CMOCOBHOCTb KaXX4oro BUHTa JOIKHA ObiTh CHUXKeHa Ha 30%.

[onyckaeTcs ycTaHaBnMBaTb BUHTLI MO OCU BEPXHEW MONKM rodpupoBaHHoro nucta. MNpu aToMm crnepyeT Mcnonb3oBaTb TpaneuveBUAHYH Haknagky Ha rodp B mecte
KpenneHusi BUHTOM.

(N3meHeHHas pegakuus, M3m. N 1),
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PucyHok 12 - KpenneHne KpoBenbHbIX NaHenen camoHapesarLwmumMm BUHTaMu
14.6 Hebonblwmne otBepcTMsa B naHensx (MakcumarnbHbii pasmep otBepctusd Ao 0,3 5 WuMpuHbl naHenu) He TpebyoT AONOMHUTENbHBIX KOHCTPYKTUBHBIX MEPONPUATUNA.

Tem He MeHee B obLiem cnyyae naHernb cnegyeT BblYUCNATL® C y4eToM ocnabneHun oTBepcTuammn no opmyne

* TekcT 4OKYMeHTa COOTBEeTCTBYeT opurnHany. - lNpumeyaHvne narotosutens 6asbl AaHHbIX.

a 9p 4y b—a
—_—= £ 4
b g, wm =i (74)

roe c - pasmep OTBepCTMS MO WMPUHE naHenu (pucyHok 13);
L - WnpunHa naHenu;

¢ p - HECyLan CNoCOBHOCTL NaHenu, onpeaeneHHas pacHeToMm;

¢ 5 - hakTuyeckas Hecyias cnocobHOCTbL naHenu.
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PucyHok 13 - BnusHme HebonbLunx OTBEPCTMI HA HECYLLYIO CNIOCOBHOCTL NaHenen
14.7 Ecnn cbakTmyeckas Hecylas cnocobHOCTb NaHenu ¢ ocnabneHnem HegoCTaTouHa, PEKOMEHAYEeTCH NPUHMMaTb CReayoLwmne peLleHns:
- NPYMEeHsATb NaHenu ¢ 6onbLuel HecyLle CNOCOBHOCTLIO;

- NPOBEPATE BO3SMOXHOCTb nepepacnpenerieHna Harpy3km Ha cocegHue naHemnum B COOTBETCTBUUN C PUCYHKOM 14, ocobeHHO npn pasamepax OTBepCTMVI, paBHbIX WNPpUHE
naHenu,

- yCTaHaBnNMBaTb AOMNONHUTENbHbIE 3NIEMEHTbI CTEHOBOIO (paxBepka M KpOBMW (pUreny CTOMKM U AONOMHUTENbHbBIE MPOroHbI), pasrpyatroLiue naHenm CTeH 1 KPOBIM.
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PucyHok 14 - Cxema nepeHoca Harpy3ok oT naHenemn ¢ 60nbwmnmMmn oTBEPCTUAMMI

14.8 [Ons cny4yaeB 6onbLnx npoemoB, COU3IMEPUMBIX C LIJI/IpI/IHOVI naHenn nnn npesocxogdlmnx ee, ocobeHHO ecnun OTBEPCTUA pacnonoXXeHbl B pAa (OKHa, D,Bepl/l),
HeobxoaMmo npegycMmatpmBatb OONOJIHUTESIbHbIE ONOPHbIE KOHCTPYKUUIN, HA KOTOPbIe NepefaeTca Harpyska c naHenen n ganee Ha HecCyLine KOHCTPYKUMK 30aHn4.

14.9 lMpun ycTaHOBKE KPOBESIbHbIX NAHENEeN ¢ BepXHeN obLLnBKOW, NpodnnMpoBaHHOM B hopme TpaneuneBuaHbiX rodpos, cregyeT cobnogarts MUHUManbHbIE 3HAYEHUS
YKITOHOB KPOBNW ANS AJTMHBI HAX1ECTOB NPOUNIMPOBaHHOIO NcTa OOLIMBKK, NpUBEAEHHbIE B Tabnuvue 7.

Tabnuua 7 - NpegernbHble YKITOHbI KPOBMU 41151 KOHLIEBbIX HAXITECTOB NaHenemn

Twn Tennonsonaumn,
3an0XeHHON B
cepaeydHvK naHenm

I'Ipe,u,eanble YKINOHbI U KOHLIEBbIE HaxmnecTbl

OpHa naHenb no
BCEW ONNHE ckaTa
KpoBnn

[nnHa KoHueBoro
HaxnecTa (Bbinycka),
MM

[Be 1 6onee naHenu,
CTblIKyeMble Mo CKaTy
KpoBnu

[nnHa KoHueBoro
HaxrecTa (Bbinycka),
MM
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Meronnactel PU, PIR, =4° (7%) 200 =6°(10%) 150
IPN

MwuHepanbHas BaTa =5°(8,5%) 200 =8°(14%) 150

MpumeyaHue - MNpwu yknoHe kpoenn == 20° (36%) AnvHa koHueBoro Haxnecta - 100 Mm.

(N3meHeHHas pegakuus, M3m. N 1).

15 UcnbiTaHMA NoNHopa3sMepHbIX 0O0pa3LoB NaHenewn

15.1 O6WwmMe NnonoxeHusi No NPOBeAEHNIO UCTIbITAHUN
15.1.1 BBnay TOro 4to NpeacTaBneHHble paHee B HACTOsILLEM CBOAE NpaBui (POPMYJibl OCHOBaHbI Ha YNPOLLEHHLIX MOAENSX C OrPaHUYEHUsIMM NO NposieTam U Harpyskam,
B psige cny4vaeB TpebyeTcsi npuMeHeHne 6onee CoBEpLUEHHbIX YACTEHHBIX METOO0B pacyeToB UMW NPOBEAEHNE UCNbITaHWUIA NONTHOPAa3MeEpPHbIX NaHenen.

15.1.2 OT160p 06pa3LoB ANS WCMLITAHUA, CXEMbl 3arpy>KeHusi naHenen npu WUCMblITaHMAX, NPoBedeHWe UCMbITaHMn 1 0bpaboTKy pesynbTaToB WCNbITAHUWA crnepyeT
npoBoauTb B cooTBeTcTBUM ¢ npunoxenvem A TOCT 32603-2020* n TOCT P NCO 12491. Ons vncnbiTaHun cnegyeTt otoupaTtb obpasubl, napaMeTpbl KOTOPbIX HE AOIMKHbI
OTNNYaTbCA OT HOPMATMBHBIX NAPaMeTPOB B YKa3aHHbIX HUXKE npegenax:

* BeposTHO, owunbka opurnHana. Cnegyet uutatb: FTOCT 32603-2021 - MpumedaHue narotoButens 6asbl AaHHbIX.

- oT Nntoc 2% 00 MUHYC 4% - NO TOMWWHE cepaeYHuKa;

- +10% - No NNOTHOCTWN BHYTPEHHETO CNOS;

- +10% - no TonwmHe matepumana ooLUNBKY;

- oT MuHycC 5% po nntoc 25% - no npegeny TekydecTn meTanna obLmBKN.
(N3meHeHHas pegakuus, M3m. N 1).

15.1.3 VcnblTaHMsa nonHopa3mMepHbIX OAHOMPOSETHbIX NMaHENen AOMKHbI BbIMONMHATLCA B cootBeTcTBMM ¢ TOCT 32603 B nabopaTopHbIX YCNOBUSAX MPU HOPMAasbHbIX
TemnepaType ¥ BNaXHOCTH.

15.1.4 [1ns npoBeAeHMs UCMbITAHWIA NPU OTCYTCTBUM OPYrMX pekoMeHaaunn otomnpatoT Tpu obpasua.

15.1.5 O6paboTKy pe3ynbTaToB UCMbITAHUIM U NOPAAOK 0TO6opa 0bpasuyos criegyeT npooanTb B cootBeTcTBUM ¢ TOCT P NCO 12491.
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15.1.6 MopgroToBky 06pasLOB K UCNbITAHWMAM MOMHOPA3MEPHbIX MaHenen, yCTaHOBKW ANs MNPOBEAEeHUS MUCMbITaHWW, NOPSAOK NpoBeAeHUs UchbiTaHui, obpaboTky
pe3ynbTaTtoB UCNbITaHUN cneayeT npoBoauTs B cooTBeTcTBMM ¢ TOCT P UCO 12491.

15.2 UcnbiTaHnA HaTypanbHbIX 06pa3LoB NaHenen Ha ANUTeNbHOE NPUIIOXKeHWe Harpy3ok
15.2.1 UcnblTaHns Ha onpegeneHve koadduuneHTa nonadyyectn iy cnegyeT NpoBOAUTbL NPU HEM3MEHHON MOCTOSHHOW Harpy3ske Ha NpoTsxeHun mnuHumym 1000 4 (okono
42 cyT). Harpyska He gormkHa npesbiwaTtb 30% cpefHen Harpysku, Bbi3blBalOLLEW paspyLUeHe NaHenu B pesyneTtare casura. VicnelTaHme npoBogsaTt npu temnepatype 20°C.

15.2.2 Bo Bpems MpuUroxeHns NOCTOSAHHOW Harpysku naHenb AO0SKHA ObiTb BbiBELLEHA HA BPEMEHHbIX (He MeHee ABYX) MPOMEXYTOYHbIX OMopax, KOTopble MMaBHO U
GbICTPO yOMpatoT Npy AOCTUXKEHUW UCNbITATENbHBIX pac4eTHbIX 3HaveHu. Cpasy e nocrne yganeHus onop M3mMepstoT nepBoe 3HayeHue npormba naHenu. HavanbHbIn Npornd
MOXHO OMNpeaensaTb N0 HAaKMOHY KPMBOW NPOornboBs, n3amepsemMon Npu Harpyske naHenu CTyneHaMmn 4o AOCTUXKEHUS pacv4eTHON NOCTOAHHOW ANUTENbHOW HarpysKku.

15.2.3 KoadhdpumumeHT nonsyvectu Ansg cepaueBuHbl NaHenm ¢ NockMMmu 1 crnabonpodmnmpoBaHHbIMU OBLLMBKAMK BbIYUCTIAIOT MO hopmyre

_ fl - fp
fp - fEJ ’ (75)

roe fl‘ npornd, N3MEPEHHbIN Ha KOHEL, UCMbITaHUNR;

fp— HavanbHbI NPornb, namepeHHbIn npu ¢ =0;

J1 - Nporn6, Bbi3biBaEMbIN yNpYrMM yariMHeHNeM OBLIMBOK.

15.2.4 KoadhdpumumeHTbl Non3yyecTy Ans naHenen ¢ OgHOW unu AByms NpodunupoBaHHbIMKU OBLIMBKaMu creayeT nNpoBepsTb HAa OCHOBE NpornboBs, namepsiembix Yepes
NPUMEPHO paBHbIE NPOMEXYTKN BPEMEHMU.

15.2.5 Ha ocHoBe pe3ynbTaToB MCMbITAHUA NPW paspyLUaloLLmMX Harpyskax AomkHa BbiTb NOCTpOeHa KpuBasa NPsIMONMHENHON perpeccun (pucyHok 15), ona Toro, 4ToObl

nokasaTb 3aBUCUMOCTb CPeAHel ANUTENbHOW MPOYHOCTU Ha CABWM OT Ha4asnbHOW NPOYHOCTU Ha CABMUI (KPATKOBPEMEHHOW MPOYHOCTU) KakK (PYHKLUIO BPEMEHU HarpyXeHus,
rpacouyeckn HaHeceHHYIo Mo norapudMUYecKoii LKane.
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£- Bpems, 4; T - HanpsxxeHue casura B obpasue; £, - NPOYHOCTb Ha caBUT (KpaTKOBPEMEHHast)
PucyHok 15 - Mpumep npAMOnNMHEeNnHON perpeccum

15.2.6 Ha ocHoBe pe3ynbTaToB ucnbiTaHui B npedenax £ =300 4 (12 cyT), ¢ = 1400 4 (60 cyT) koahPULMEHTLI NON3YHECTU MOXHO 3KCTpPanonMpoBaTtb, UCMOSb3ys
NIMHENHOe 3KCTpanonMpoBaHne B nonynorapudmmnyeckor cxeme. Ha ocHoBe aKcneprMMeHTanbHbIX 3HauYeHn koadduruneHToB nonsyyectn P44, Ja5, NONyYeHHbIX 3a nepuogpl

BPEMEHWN £ WU &7, MOXHO BbIMMCIIUTL 3HaYeHNe ¢ ANa BpeMeHn BO3OenCTBUA Harpy3ku £ = £5 no dpopmyne

wl P2 (82— 1g(21)) — s dgls) — gl ]
laley) —lal4) ? (76)

k
P (8) =

roe %y, =1,2 - KO3 MOULIMEHT, yUUTLIBAIOLLUI HEBOCCTAHABNMBAEMYIO YacTb AedopMaLmil MaTepuana cepaLeBnHbI NP CHATUM HarpysKi.

15.2.7 Ona onpegeneHns ko3dOUUUEHTOB NON3y4yeCcTn AOCTAaTOYHO NPOBOAUTH UCMbITaHME OAHOro obpasua naHenu C maTtepuanioMm cepaedHuka COOTBETCTBYHOLLEro
Buaa. McnbiTaHne naHenu ¢ Hanbonee TONCTbIM cepaevYHMKOM Mo3BOJIAET SKCTpanonmpoBaTh 3TOT pe3ynbTaT U Ha NaHenun MEHbLLEN TONLWWUHBI.

15.3 Hanpsi:keHHOe cCOCTOsIHME B 30HE NMPOMEXYTOYHOM ONOpbI
15.3.1 VicnbiTaHue npoBoaMTCA Ha ABYXNPONETHOW NOMHOPa3MepHOW NaHernum no cxeme, nokasaHHoOM Ha pucyHke 16.
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LB| L4 Li4 L4 luelLs] L4 Li4 U4 | LB

a - npun ncnosfib3oBaHMM HagyBHOro BO3AyLLIHOIo MeLlka unn BaKyyMHOIZ Kamepbl; 6 - Nnpu NcnoJib3oBaHnn cocpenoToHEHHbIX JNIMHENHbIX Harpy3okK, co3gaBaeMbIX
rmapaBrnmMyecknMmmn JoMKpatamm

PucyHok 16 - Cxema NpunoxeHnst Harpy3kun Npu NCMbITaHUAX
15.3.2 VicnbiTaHusa rugpaBnMyeckMMm QOMKpaTamMn UM Harpyskamu, UMUTUPYIOLWUMW UX BO3AENCTBME, MPOBOAAT MO BCEW LUMPUHE NaHenu C Harpy3Kon, HanpasrieHHON
BHU3. KpenneHnsi KOHUEBbIX U MPOMEXYTOYHbIX ONOP AOMKHbI BbiTb MOABWXHBIMW, TaK Kak UCKIIOYEHNE NOABMXHOCTU Ha onopax NpMBOAMT K 3aBbILLEHHON OLEeHKE HanpsKeHWN

OT OEeVCTBUS Harpy3okK, UMUTUPYIOLLMX BETPOBOM OTCOC U pa3HOCTb TeMnepaTyp Ha 06LIMBKaxX NaHenu.

15.3.3 OnemeHTbl KpenrieHna naHenun Ha onopax OOJDKHbl yaepXuBaTb MaHesllb Ha onopax B npouecce UCnbiTaHWA, B TOM 4HuUCle un oT OencTemsa cun pacTdaXxXeHus,
BO3HMKAIOLLMX B OOLUMBKAX NaHeNu npu narnoe.

15.3.4 MoMeHT NosiBNEHNS MOCTOSAHHbIX MAAaCTUYECKNX p,e(bopmau,mﬁ COOTBETCTBYHOLLNX MNOABNEHUID TEKYHECTU B MOBEPXHOCTHbLIX CIIOAX UMK pa3pyLlleHUo cepaedHunka
BOGNu3n npomemyTquoﬁ onopebl, cnenyet onpenendat MeToA0M pPa3rpy3kn Ha CTyneHAX Harpy3ku, COOTBETCTBYHOLLMX MOMEHTY NoABIEHUA pa3pyLlueHud. Mocne 3arpyxeHud
COOTBeTCTByIOLIJ.eVI CTYNEeHbIO HAarpy3kn 1 BblAEPXKN No Harpy3|<0|7| naHesb NOJIHOCTbIO pas3rpyxaetca.

15.3.5 B cny4yae akcnepumMeHTanbHOro UccrenoBaHus naHenen OgHoro Tuna, Ho pasHoM TOMWMWHBI OOLLMBKM, KOF4a UCTMbITaHbl TONTbKO MAaHEeNn ¢ Camon TOHKOW OBLUMBKOWN,
Hanps>KeHUs MEeCTHOro n3rnba gnsi 6onee ToncTbix O6LWINBOK CrieayeT BbIYMCNATL No dhopmyne

Oz =k, Oy, (77)
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roe Tpa- HanpskeHne MecTHoro u3rnba 6ornee TONCToN OBLINBKA TOMWMHON 7 ;

T - HANPsHKEHNe MEeCTHOro nsrnba camomn TOHKON OBLLUMBKM TOMNWUHON i ;
»;'CJ, - KOA(h(PMLMEHT YMeHbLLEHMUS, onpeaensemMbiii No opmyne

T
4 _4‘123 I (78)

roe Ay, /- nnowanb nonepeyHoro ceYeHms 1 MOMEHT MHEPLIMM OBLUMBKM TOMLUMHON £ ;

A5, 14 - nnowapb nonepeyHoro ceyeHUsi U MOMEHT MHePLUM OBLIMBKUA TOMLLMHON £5 .

15.3.6 lMpn wncneiTaHuM paspyLlieHns NpoPUIIMPOBAHHON CTanbHOW WM antOMUHWEBOM OOLUMBKM OT MOTEPU YCTOMYMBOCTM (MECTHOM u3rmbe) unHanBuayarnbHble
pe3ynbTaTbl UCMbITAHMI ceayeT BblYUCNATL cornacHo dopmyne

R | {2

Ry ) \ta) (79)

K = Ko

roe 4p;- pesynbTtat i-ro Homepa UcnbiTaHus;

fpi - PE3YNBTAT UCTILITAHMSA, MOAUMULMPOBAHHBIN ANt AOCTUXKEHUS COOTBETCTBUS PACYETHLIM 3HAYEHWAM TOSILLUMHBI U HANPSHKEHUS MIIAaCTUYECKOro TeYeHNS;
R}Jn - Npeaen TeKy4ecTy cTanbHON Unn antoMUHUEBON OBLLNBKY;

R‘;ul:l - npenen TekydecTtu ctanm nnum antoMmHnA, I/I3MepeHHbIPI B OMNbITHOM 06pa3ue;

{ - pacyeTHas TOMLWMHa CTanbHOW UK arntoMUHNEBON OOLLNBKN;

f,:, - TonwmnHa ctann nnn antoMnMHNA, USMepeHHasa B ONnbITHOM o6pasLLe;
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Ei:-l,z? i
I:.::ll.--:0,5, ecrnun R.J’ID }R‘;pnm i fl}l
O6biuHo F=1,0, ecrn £ = ¢
& )

F=1,0,ecrm &, =in S =Ll _F'
L [u] f f_}' )
B=2,0 towt D o127 E_F-
=2,0,ecnn iy n i f}l ;

&

;  OTHOLIEHME LUMPVUHBI K TOMLMHE CaMOW LLUMPOKON MOJSIKN NPOUIIMPOBAHHON OBLLNBKN.

roe

(N3meHeHHas pegakuus, M3m. N 1).
15.3.7 3HayeHusn km!' cnegyeT NPUMEHATb ANS OLEHKM UHAMBUAYaNbHbIX Pe3ynbTaToB UCTMbITAHWUIA NPY ONPeAeneHN pac4HEeTHBIX MPOYHOCTEN U COMPOTUBIIEHNIA.

15.3.8 Kputuueckune HanpsikeHuUsi noTepy yCTOMYMBOCTU NpU U3rMGe naHenu, rnosyyeHHble B XOA4e WUCMbITaHWi, crieflyeT KOppekTMpoBaTb C MOMOLLbI0 KoadduuneHTa
KOppeKLuum kqj , YTOObI NOMYy4YMTb pacyeTHoe 3Ha4YeHVe HanpsKeHUN.

15.3.9 KOS(*)(bVILI,MeHT k.i. YYUTbIBAET CHUXKXEHUNE KPUTUYECKOro HanpsAXeHus ckaTo oOLMBKM, Bbl3BaHHOEe 6Gonee BbICOKMMMU TeMnepartrypamm .‘FCI, n OgononHuTenbHoOEe

n3MeHeHune B Cliyyae HU3KOM NMPOYHOCTU Nonepek NaHenn Ha pacTtsaXXeHne .'?Cj n onpeaendaeTca no d)opmyne
by = kiky (80)

15.3.10 [ns naHenew HapyXHOro MPUMEHEHUSA MO KOHEYHOMY HA3HAYEHUIO C UCMONb30BaHMEM CrabonpodUINPOBaHHOM UM NIIOCKON OOLUMBKM NPU MECTHOW noTtepe
YCTOMYMBOCTY C TemnepaTypo 06LwmBkmM Beilwe 20°C MHOUBMAYarnbHble pe3yrbTaTbl UCNbITAHUIA AOMKHBI ObITb YMEHbLLEHBI COrNacHo dopmyrne

Han
b =3)=30
o (81)
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roe &g - Moaynb ynpyrocty nonepek naHenu npy pacTshkeHun npu temnepatype 80°C;

4 - Moaynb ynpyrocTi nonepek naHenu npu pactskeHun npu Temneparype 20°C.

Bo Bcex apyrvx cnyyasix & =1,0.

15.3.11 NMpwn paspyweHnn crnadbonpomnnmpoBaHHOM UM NIIOCKOM NaHenu npu notepe YCTOMYMBOCTU CXaToW OBLLUMBKMA MHAMBUAYASIbHbIE Pe3yNnbTaTbl UCMbITAHUA JOIDKHbI
ObITb AOMOSTHUTENBHO BbIYKCIIEHBI MO hopmyne

iy = (6,10R

ype T 0,390 (82)

roe R}PC - MPOYHOCTb Ha pacTdaAXXeHne nonepek naHenu, MMa.

KoadpcpmumeHT &+ crienyeT Mcnonb3oBaTh TOMbKO B Cryyae UCMbITAHWA NP PaBHOMEPHO PacrpenernieHHONM Harpyske, TO €CTb Mpu MpPUMEHEHUU BaKyyMHOW Kamepbl,
BO3AYLLHOIO MeLKa UMy aHarnornyHoro yCTpomcTea.

15.4 UcnbiTaHnA naHenen Ha TemnepaTypHble BO3AeNCTBUSA

15.4.1 VcnbiTaHns naHenen Ha obpasoBaHMe OTCMOEHWUIA U MECTHYIO MOTEPH YCTOMYMBOCTU OBNMLIOBOK MpU BO3AENCTBMM TemnepaTypbl MPOBOAAT MyTeM HarpeBaHus
MOBEPXHOCTU Hapy>XHOro cnosi Ao Temnepatypbl (85+3)°C. MNaHenu BbigepXkMBaloT Npu 3TOW TemnepaTtype B TedyeHue 2 4. B Hauyane oxnaxgeHus NoBEepXHOCTWM MaHenn ee
crnegyeT TWaTenbHO OCMOTPEeTb Ha MpeaMeT OOHapyXeHWs BOSMH BCMyYMBaHWS MOBEPXHOCTU HapyXHOW obwwwuBkW. lNMaHenb cuMTaeTcs BblAepKaBLUeN WUCNbITaHUS, eCnv He
0BHapy>KeHO BOSH BCMy4MBaHUS.

15.4.2 Mpun pa3paboTke HOBbIX KOHCTPYKTUBHbLIX PELUEHU NaHenew criegyeT NpPOBOAUTb MUCMbITAHWS Ha TENMoBon yaap (ObiCTpoe M3MEHeHUe TeMnepaTypbl BHELUHEN
o6wuBkM). Ha Tennoeon yaap MCMbITbIBAOT ABYXNPOMETHYHO MaHemnb C MpofieTamMy He MeHee 3 M, MPUKPENIIEHHY K XKECTKOW cTanbHOW pame. TemnepaTypy BHELUHEro
MOBEPXHOCTHOrO Criosi noaTtanHo, ¢ wmHTepsanom 10°C, nosbiwatT go 80°C. TemnepaTypa BHyTpeHHel OOWMBKM NaHenun nopaepxmBaeTca Ha ypoBHe 20°C. Korga
cTabunmnsmpyeTca MakcumarnbsHasa TemnepaTypa BHELLHe OOLWIMBKM, ee NOBEPXHOCTb oxnaxaaloT pas3bpbidrnBaHuem Bogsl Temnepatypon meHee 20°C.

15.4.3 Bo Bpems UCMbITaHMIN (PMKCUPYIOT BO3HUKaKOLLME NOBPEXAEeHUs, 06pa3oBaHme B3AyTUIN 1 BOMH BCNy4MBaHWS Ha OBLLMBKE.

15.4.4 O6pasubl NaHenen ¢ cepgeyHnkom u3 neHonnacta pasmvepamu 100x100 mm ucnbiTeiBaoT Ha Temnepatypy nnoc 80°C m muHyc 20°C. lNMepen ucnbiTaHvem
ToNwuHy obpasuoB n3mepstoT. [NonoBrHy 06pa3uoB cepmmn Ha 3 4 NOMeLLAT B HarpeBaTesbHY0 Kamepy, a BTOPYIO MOSIOBUHY - B XONOAMNbHYH0. [ocrne BbliAepXKM B KaMmepax
o6pa3ubl 4OBOAAT OO0 TemnepaTypbl OKpyxatllen cpedbl M CHOBa U3MepSoT ux TonwmHy. O6pasubl Npu3HalT BblOEPXaBLUMMU UCMbITAHUS, ecnv TonwuHa obpasuos,
NCMbITaBLUMX NOBbILLIEHWE TeMNepaTypbl, U3MeHUnacb MeHee Yyem Ha 3%, a TonwimMHa obpasLoB, UCMbITABLUMX MOHMKEHNE TeMMNepaTyphbl, - He MeHee Yem Ha 1%.

15.5 UcnbiTaHMA Ha BO3AeMCTBME COCPEAOTOUYEHHbIX CMIT U NOBTOPHbIX Harpy3ok
15.5.1 NMaHenu, noaBepraemble 4ENCTBUIO COCPEAOTOUYEHHbIX Harpy3ok
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15.5.1.1 UcnbiTaHna No3BONAOT NpoBepuTb 6€30MacHOCTb N AKCNNyaTauMOHHYO HaAEXHOCTb NaHemnen Kpblil U NOTONKOB NPy BO3AENCTBMM COCPENOTOHEHHON Harpysku,
HanpuMMmep OT BeCa OJHOro0 YernoBeKka, HeperynsapHoO nepeaBuratoLLLEerocs no Kpbillie, BO BpEMsi MOHTaXa U npu aKcnnyaTauuu.

15.5.1.2 OnbITHEIM 06pa3uom fdormkHa ObiTb LWTy4YyHast MaHenb MOMHOW WupWHbI. [lponeT naHenu AOmkeH OblTb MakCMManbHbIM W3 MPUMEHSIEMbIX B MpPaKTUkKe
cTpouTenbcTBa. K HapyXHOM NOBEPXHOCTW MaHenu criefyeT npuknagbiBaTb Harpy3ky 1,5 kH B cepeguHe nponeta Ha 3agHeM pebpe unu Ha KPOMKe MITOCKOW MaHenu yepes
aepeBsiHHbIN 6ok pasmepamy 100x100 mm. Mexay AepeBsiHHbIM GITOKOM M MeTannmMyeckon obLUMBKOM NaHenu cnegyeT NOMECTUTb CrOW Pe3nHbl MM Boinoka TonwuHon 10
MM.

15.5.1.3 lNpun ncnbITaHNM NaHenNn Ha COCPeSOTOUEHHYIO Harpy3ky, BO3MOXHbI TpU pesynbTrara:

- €CIn NaHenb BblAepXNUBaAET NPUIOXEHHYI0 Harpysky ©e3 BUOMMOro BHELUHero noBpexaneHund, To orpaHn4yeHna ana cnyqa|7|Horo 00CTyna Ha Kpbilly U NOTOJIOK KaK BO
BpeMd, TaK U Nocrie MOHTa)a OTCYTCTBYIOT,

- €eCnn naHenb BbloepXxXuBaeT Harpy3ky, HO BO3HUKAKT HeyCTpaHdAeMble BUWOMMbIE NoBpeXxaeHud, crenyet pekomMeHaoBaTb AOONONIHUTENbHble KOHCTPYKTUBHbIE
mMeponpuaTuA, 4yTObbI M3bexaTb FIOBpe)K,CI,eHVII7I BO BpeMA MOHTaXa (Hanpmmep, MCnoJjib3oBaTb newexogHble HaCTVIJ'IbI). ,D,OCTyn Ha KpbIWW U NOTOJIKN Noclie 3aBepLueHund
CTPOUTENbHbIX pa60T OOJKEH ObITb 3anpeLleH;

- €CInM NaHesb paspyLllaeTcd npu npunoXXeHnn Harpysku, To ee crnegyet UCnosib3oBaTb TOJIbKO Ha Kpblilax UMK NOTOJ1IKaX, Kyda HEBO3MOXEH (He paapeUJeH) AocTyn. o710
orpaHun4yeHune cnegyetT yKa3aTb Ha naHenm (I/IJ'IVI B COI'IpOBOD,VITeﬂbHOVI D,OKyMeHTaLI,VIVI).

15.6 UcnbiTaHMA 3NeMEeHTOB KpensieHus naHenen
15.6.1 [Ins aneMeHTOB KpenneHus Ha KOHLEBOW M NPOMEXYTOYHOW onopax cregyeT NpoBOAUTb OTAerbHble ucnbliTaHus. McnbiTaHns nposBogdT AnNS HauMeHbluen U
HambonbLuen TONWMH NaHenen. 3HadeHns Ans NPOMEXYTOYHbIX TOMLWWH NaHenen MOXHO MHTEPNonNnpoBaThb.

15.6.2 Cxema npoBefeHnsa UCMbITaHUA Ha BbIPbIBAIOLLYIO CUIY B aNeMeHTe KpenneHus npusedeHa Ha pucyHkax 17 u 18. Cxema npoBeeHUs UCMbITAHUS 3NIEMEHTOB
KpenneHus naHenemn Ha caBWr NpMBeAeHa Ha pUcyHke 19.

15.6.3 B npouecce McnbiTaHUs crieqyeT CTPOWUTb KPUBYIO 3aBMCUMOCTM "Harpyska - nepemMelleHre" 1 oTMedaTh XapakTep paspyLleHusi: paspbiB KpenexHoro afieMeHTa,
NpoAaBnMBaHNe KPEMNeXHOro afieMeHTa BHyTpb NaHenu, BblAaBnMBaH1e KPeneXHOro afieMeHTa Hapyxy.

15.6.4 lNpun npoBeAeHMM UCMbITAHUA HEOBXOOMMO KOHTPONMPOBATL NMEPEMELLEHNS B COEAMHEHMMW, BO3HUKAKOLME NPU NPUIIOXKEHUN Harpy3ku. Harpysky npuknagpiBatoT

CTYyNeHAMM OO MOMeEHTa paspylueHus coeauHeHus. [ns dukcauMu Hadanma nnactTudeckux pedpopmauuii Ucronb3yeTcs MomnHas pasrpys3ka WCrbiTyemoro obpasua Ha
COOTBETCTBYIOLMX CTYMEHSX 3arpyKeHUs!.
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a - KpenneHue Ha KpaiHeii onope; 6 - KPENNEHWE Ha CPedHel OMnope; £ - MUHUMAaIbHOe PaccTosiHUe OT KPOMKU naHenu; €4 = 100 mm; &3 = 14 p-wupnna naHenu;
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g4 =100 Mm

PI/ICyHOK 17 - Cxema ncnbiTaHus KpenneHna naHenn BMHTaMun, npoxogdaumMmmn CKBO3b NaHersnb
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a - KpenneHue Ha kpaiHeii onope; 6 - KpenneHve Ha cpefHeit onope; £ - MMHUMarbHOe PaccTosiHue OT KPOMKU naHenu; &5 = 100 mm; g3 = B14: B -uwupnHa naHenu;
g4 =100 Mm

PucyHok 18 - Cxema ucnbiTaHns cneLmanbHOro KpenneHns naHenu B CTolkax

roy u
° AP L T
: -

e ]

a - KpenneHve BUHTOM; 6 - cneunanbHoe KpenneHme naHenm
PucyHok 19 - Cxema ucnbITaHUs NaHenn Ha casur
16 AHTUKOPPO3MOHHAaA 3awWmTa MeTanIM4ecKMx o6LLIMBOK NaHenen
16.1 CtanbHble 06WMBKN NaHeNnen AOMKHbI ObiTb 3aLLMLLEHbl LIMHKOBBIM MOKPLITUEM Kacca He Huxe 275 no NTOCT 14918, a Takke nakokpacoyHbiM nokpbiTnem no FOCT
34180.

(N3meHeHHas pegakuus, A3m. N 1).

16.2 O6nacTb NPUMEHEHNS NaHenen ¢ LMHKOBbLIM W NaKOKPacoYHbIM MOKPLITUSIMU B Cpefax C pasnunyHoW CTEeNeHbIo arpecCMBHOCTU onpeaenseTcsa B cootseTcTun ¢ Cl1
28.133330".

* BeposTHO, owmnbka opurnHana. Cnegyet untatb: CIM 28.13330.2017. - NpumeyaHme nsrotoButens 6asbl JaHHbIX.

16.3 [onyckatoTcs gpyrue Buabl 3aLiMTHOrO MeTanmM3MpoBaHHOIO NOKPbLITUS, ECNN Ero 3alMTHbIE CBOMCTBA HE HMKE yKasaHHbIX B 16.1.

17 OrHecTOMKOCTb M NOXXapPOONaCHOCTbL NaHenewn
17.1 Tpn NpoekTMpoBaHUM OOBEKTOB CTPOUTENBLCTBA C NMPUMEHEHMEM B OrPaXXAatoLLUMX KOHCTPYKUNAX TPEXCMONHbBIX NaHenen ¢ MMHepanoBaTHbIM yTennMTenem, a Takke
yTennuteneMm w3 MneHononucTupona, neHononuypeTaHa, neHononuuaouMaHypara cregyeT Y4uTblBaTb WX OFHECTOWKOCTb, KracCc MOXapHOW OnacHOCTU MaHenen wu
noXxapoonacHocTb 06beKkToB cTpouTensbcTBa cornacHo CIl 12.13130 u [1].
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(N3meHeHHas pegakuus, M3m. N 1).

17.2 ns naHenew kaxzgoro Tvna B COOTBETCTBUM C BUAOM YTEMNMUTENS B CEPALEBMHE MaHENen M TUMNOM CTbIKOB MaHernen AOSKHbl ObiTb NPOBEAEHbl UCTbITaHUS Ha
OrHECTOMKOCTb M NoXapHyt onacHocTb B cooTBeTcTBUM ¢ TOCT 30403 1 TOCT 30247.1.

18 TpebGoBaHuUsA K TPAHCMOPTUPOBaHMUIO, pa3rpy3Ke U CKIagMpoBaHUIO NaHenewn

18.1 TpeboBaHUsi Kk TPaAHCNOPTMPOBAHMIO, MOrPY304YHO-Pa3rPy30YHbIM paboTaM U CKIIaaupPOBaHUIO NaHeren, ynakoBaHHbIX B NakeTbl, AOIMKHbI cooTBeTcTBOBaTh [OCT
32603.

18.2 MNaHenun ynakoBbIBalOT B TPAHCMOPTHbIE NakeTbl. BoicoTa wTabensa u3 nakeToB Npu XpaHeHWW 1 TPaHCMOPTUPOBaHUN He AOIMKHa npesbiwaTtb 2,4 M (He bonee Tpex
TPaHCNOPTHbIX MAKeTOB MO BbICOTE). TPaHCNOPTHbIE NakeTbl HEOOXOANMO yCTaHaBnNMBaTh ¢ HebGonbLLMM YKNOHOM 2-3% Ans cBo6OAHOro CTOKa C HUX BOAbI.

18.3 [pu norpy3oyHo-pa3rpy3oyHbix paboTax crnegyeT MPUMEHSTb TOMbKO TEKCTWUIbHbIE CTponbl. B mectax nogBeca nof nakeT yCTaHaBnMBAKTCA AepPeBSHHblE
obpe3nHeHHble pacnopku C ynopamu unu metannuyeckne npodunun. Bo nsbexarnve nospexaeHuii NpoaosibHbIX KPOMOK NMaHenemn npu nogbeme ynakoBKM BETBWU CTPOMOB He
AOIMKHbI 0OXBaTbIBATb UMW BO3AENCTBOBATb HA BEPXHUE NAHENV Nayku, YTo JOSMKHO o6ecnevmBaTbCA KOHCTPYKLUMEN TpaBepChbl UM pacnopkamu.

18.4 MaHenu cneagyet XpaHuTb B 3aBOACKOWN ynakoBke, obecneunBatoen BOAOHENPOHNLAeMOCTb NakeTa, B HeoTaryimnBaemMblX CKiagax 3akpbITOro Tuna uin nog Hasecom
He B6onee 6 Mec c MOMeHTa npon3soacTea.

Mpunoxexve A
®dopmynbl AN pacyeTa oaHO-, ABYX- U TPEXNPOSETHLIX NaHenewn

Tabnvua A.1 - dopmynbl onst pacyeTa 0gHO-, ABYX- U TPEXNPONETHBLIX NaHeNen ¢ rmagkumu unu cnabonpodunmpoBaHHbIMU NOBEPXHOCTAMU (Ha eAVHULY LUMPUHBI NaHenu) Ha
[AelcTBME paBHOMEPHO pacnpefenieHHOM Harpysku p U pa3HOCTU TeMnepatyp At

PacuetHasa cxema | Harpy3ska MonepeuHas cunay MonepeyHas cuna 'y Peakuus M3rnbarowmnin MOMEHT B U3rubaroLmn MakcrmanbHbIn npornd
KpanHen onopebl NPOMEXYTOYHOW OMNOPbI | MPOMEXYTOYHOW OMOpPbI KpanHeMm nponete MOMEHT y KOHCTPYKLUK
NPOMEXYTOYHOMN
onopsbl

OpHonponeTHast p L - - 2 - 4

naHerb MponeToMm Pz y2o ﬂ[l +3,2k)

L 2 8 3848,

At ] ; ] ] ] oL
8
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navone c pamra| ﬁ(l ! ] P—L[H : } pz{n : } p(, 0 V| _p2 1| pLt 026426k 42k
nponetamm L 20 4(+k) 20 40+k) 4(1+k) 8 | 40+kh) 8 1+k 488, 1+k
At _38_5,9( 1 ) 3359( 1 ] 3359( 1 ] _38_5.9( 1 ) _38_5.9( 1 ) pL* 0,26 + 2,6k + 2k*
2L \1+k 2L \1+k L \1+k 4 \1+k 2 \1+k 48B, 1+ k
TpexnponeTHas p 2 2 2 4 2
NaHerb C paBHbIMM p_L(l _ | ) p_L(l + : ) pL(] +;] pL [ 1 __rL pL" 0,83+ 5,6k + 2k
nponeTamu L 2 5+2k 2 5+2k 2(5+2k) ] 542k 10+ 4k 24B, 542k
At _ _ _ 5
_6BO 1 686 1 686 1 380! 68,0 1 012 1,06+ k
L 5+2k L 5+2k L 542k C 542k S 5+2k 4 542k
2
_EpndnEpAfpe  _ 3Bs o %2l -
Mpumevarme - % (Ep Apy +EpAp) s PGede: e ’

roe EFI . Apin Eps, Ap; - mMoaynb ynpyroctv v nnoLiae NonepeyHoro Ce4YeHns BepxHei (HapyHOI) 1 HIKHel (BHyTpeHHel) OBLIMBOK NaHenm COOTBETCTBEHHO;

G- v Ae - Mogynb casura v nnoLass nonepeyHoro CeYeHusl HanoMHUTeNs;

O - KO3ODULMEHT TEMNepaTypHOro pacluMpeHnsl meTanna;

€ - pacCcTosiHue Mexay LeHTpaMm TsKecTh 0BLIMBOK.

Tabnuua A.1 (Ml3ameHeHHas pegakums, Mam. N 1).

Tabnvua A.2 - dopmynbl Ana pacyeTa 0gHO-, OBYX- U TPEXNPOSIETHBIX NaHeNen ¢ rmagkumy U NPogUIIMPOBaHHLIMW MOBEPXHOCTAMU (HA €4MHULY LUMPWHBI MAHenu) Ha aenicTeue
paBHOMEPHO pacnpeAeneHHON Harpy3ku F 1 pa3HoOCTM TeMnepaTyp i

PacueTtHada cxema | Harpyska [NonepeyHas cuna y [NonepeyHas cuna 'y Msrnbarowmn momeHT B | N3rnbatowmin MOMeHT y MakcrManbHbIn Npornd KOHCTPYKLUMK
KparHen onopsl NPOMEXYTOYHOM Onopbl KpariHem nponete NPOMEXYTOYHOM Onopbl
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OpHonponeTHast P P I - LI! -
naHenb NPoneTom — = (14 3,26)
L 2 3 4By,
ﬂ'l.f, - - = BLE
R
[ByxnponeTtHas P 4
naHernb C paBHbIMM 0 5;5% -0 5}?5% p[,z 006254+ kp " % 5g£ (1,005+kp)(0,0085+kp)
= : +
nponetamu 7, 0,0833+k, 0,0833+k, | g 0,0833+ &, : P (00832 +%,)
At BB - 0,04688 0125 0,0208 +k
o125 By 0250  Bgb | _ %8 |- 5? 5120 p)
0,0833+k, L 0,0833+k, L 00833 +1k,, 00833 +ky, (0,0833+4,)
TpexnponeTHas P 4
aons & pasHu 0.5p 200y o O, o (0030 4k, || - Lz% 4 (0,098+4,)(0,0054 +k,)
= : +
nponetamu .-'L 0,0925"‘.&:? 0,0925+kp 8 D,D925+.‘§:p ? r (6,09254'.&:;])
At BB B 6 0,0444 0,111 003614k
_ 011l By 0111 By s |- &J JE p/
00925+k, L 00925+k, L 00925+ &, 00825+ &y, (0,0925+4,)
Ep Ap Apye’ B Ty —T;)
= AR B lo +Eplga. by =t g 2T
MpumeuaHne - = 5p Apy +Aps FiFl FiFZx Pp G2 9 - ,

rae B, Apyv Epa, Apa- woayns ynpyrocti n nnowass nonepeyHoro cedeHns BepxHeii (Hapy»KHOIA) U HIbKkHeil (BHYTPeHHei) OBLUMBOK NaHen COOTBETCTBEHHO;

¥ - Moaynb cABura crioes naHenu;

Y. - KOO PULMEHT TEMNEPATYPHOrO pacluMpeHns MeTanna;

& - PacCTOsiHME MeXay LeHTpaMu THKeCTN OBLLMBOK.

* dDopmyna 1 SKCMNMKaUms K Hen COOTBETCTBYHOT OpUrnHany. - I'Ipmmeanme narotoBuTens 6asbl AaHHbIX.
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Bubnuorpacus
[1] ®epepanbHbIn 3akoH oT 22 nons 2008 r. N 123-®3 "TexHnuyeckun pernameHT o TpeboBaHMax noxapHown 6esonacHocTn"

Bubnuorpadus (BeegeHa gononHutensHo, Mam. N 1).

YK 69+624.014.2.04 (083.74) OKC 77.140.70

91.080.10

KntoueBble cnosa: orpaxgawwjne KOHCTPYKLNNU; TpexcnoPlele naHenu; naHenu c MeTanIn4yeckomn
obnuuoBkoN; naHenun C MVIHepaJ'IOBaTHOVI, I'IeHOI'IOJ'Il/ICTVIpOJ'IbHOVI, I'IeHOI'IOJ'IVIypeTaHOBOVI,
I'IEHOI'IOJ'IVIVI3OL|,VIaHypaTHOl7I Cep,ﬂ,Ll,eBVIHOI;I; pacyeT
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