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CIM362.1325800.2017

cBop NPABUN

OrPAXXOAILLME KOHCTPYKLWUU U3 TPEXCITIOMHbLIX MAHENEW
MpaBuna npoekTupoBaHuA

Fencing structures made of sandwich panels. Design rules

OKC 77.140.70
91.080.10
[arta BBeaeHust 2018-05-15

MpeancnoBue

CBeaeHusi o cBoAe npaeun

1 NCTOJNMHNTEJb - 3akpbiToe akuvoHepHoe 06LecTBo "LieHTpansHbin opaeHa Tpyaosoro KpacHoro 3HaMeHn HayqHO-McCriefoBaTe b CKUi 1
MPOEKTHbIN UHCTUTYT CTPOUTENMbHBIX MeTarmoKOHCTPYKLUMA M. H.M.MenbHukosa" (3A0 "LIHUNTICK vm.H.M.MensHukosa")

2 BHECEH TexHnyeckum komuteToM no ctaHgapTtusauym TK 465 "Ctpoutenscrso”

3 NOArOTOBIEH k yrBepxaeHuio [lenapTaMeHTOM rpadoCTpoUTENbHON AEATENbHOCTU U apXuTekTypbl MuHicTepcTBa cTpouTenscTBa u
XUIMMLLHO-KOMMYHarbHoro xossanctea Poccunckon Pegepauum (MuHcTpon Poccun)

4 YTBEP>XOEH lNpuka3om MuHUCTEpCTBa CTPOUTENLCTBA Y XUMMLLHO-KOMMYHarbHOro xo3siictea Poccwiickoih ®epnepaumm ot 14 Hosi6pst 2017
r.N 1538/np neeeneH B genctaue ¢ 15 mas 2018 r.

5 BAPEMMCTPUPOBAH ®epeparksHbIM areHTCTBOM MO TEXHUHECKOMY peryrmpoBaHmio 1 meTporiorim (PocctaHaapT)

6 BBEJEH BINEPBbIE

B cnyuae nepecmompa (3ameHbl) unu ommeHbl Hacmosuw,e2o cgoda rnpasus coomeemcemsyrowee ysedomieHue bydem ornybrukosaHo 8
ycmaHoeneHHoM nopsioke. Coomeemcmayrowast uHghopmauyusi, yesedomaeHue U meKkcmbi pasmelyaromcesi makxe 8 UHghopmayuoHHoU cucmeme
obujezo nons3o8aHus - Ha oguyuansHom calime paspabomyuka (MuHcmpot Poccuu) 8 cemu MIHmepHem

BHECEHO W3ameHeHve N 1, yTBepxaeHHoe 1 BBeAEeHHOE B AeWCTBME Npuka3oM MuHMCTEpPCTBA CTPOUTENBCTBA U XKUMMLLHO-KOMMYHArbHOMO
xo3svictBa Poccuiickon depepaumm (MuHcTpon Poccum) ot 27 gekabpsi 2021 r. N 1015/np ¢ 28.01.2022

MameHenve N 1 BHeceHo nsrotoBuTerniem 6asbl AaHHbIX Mo TekcTy M.: Y "PCT", 2022

BBeneHune

HacTosauwmn cesog npasun obecneymBaeT cobrnogeHve TpeboBanun degeparnbHbix 3akoHoB OT 27 aekabpsi 2002 r..N 184-93."O TexHn4eckom
peryrpoBaHun”, ot 30 aekabps 2009 r. N 384-93 "TexHudeckuin pernameHT o 6e3onacHOCTU 3aaHuii U coopyxeHui", oT 22 nioris 2008 r. N 123-93
"TexHn4eckuii pernaMmeHT o TpeboBaHUsAX noxapHo 6esonacHocT".

Hactosiumii cBof npaBun codepxuT TpeGoBaHMA Mo pacyeTy U MPOEKTMPOBaHWIO OTPaKOALLYX KOHCTPYKUMA M3 TPEXCIOoWHbIX-NaHernen B
passutne CIM 16.13330.2017 n CIM 128.13330.2016.

HacToauwwmn ceog npasun pa3pa60TaH C Lerbio COBEPLLEHCTBOBAHMSA TEXHOMOIMIA NPOEKTUPOBAaHUSA, MPOU3BOACTBA U ychOVICTBa orpakaeHua us
TpeXCJ'IOVIHI:IX naHernew c pasnMyHbIMU yTenmMTenaMmn.

CBop npaBun BbinonHeH aBtopckum komnektvBom 3AO0 "UHUWUIMCK wm.H.MN.MenbHukoBa" (pykoBoautenb paspabotkum - E.A.[NoHypoBa;
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UCTIONHUTEIM - KaHg, TexH. Hayk B.®.Benses, C.M.boukoBa, H.l0.J1ag3b, M.C.MapdeHoB).

MameHenve N 1 k HacTosiLemy cBody npasun paspabotaHo aBTopckum Korrekteom 3A0 "LIHUWUIMCK vm.MenbHukoBa" (KaHa. TEXH. Hayk
B.®.benisies, C.U.boukosa, [.E.MNonyb6es, KM.CoghpoHos, B.B.KoceHkos, A.B.LLIypuHos).

(NameHenHas pegakums, Mam. N 1).

1 O6nacTb npumMeHeHusA

HacTosiumin cBog, NpaBwsl pacrnpoCcTpaHAeTCsl Ha NMPOEKTUPOBaHWE W pacyeT OrpakaaloLyX KOHCTPYKUMA KPbIL, HAapPYXHbIX CTEH, a Takke
NOABECHbLIX MOTOSIKOB W~ BHYTPEHHWX NEpPeropofok C MPUMEHEHWEM TPEXCroWHbIX NaHernen Tuna "caHasud" co criaGonpochurmpoBaHHbIMUA Ui
ropMpoBaHHbIMU OOLLMBKAMUW U3 CTarkbHOTO XONIOAHOKATAHOTO TOHKOrO JmcTa TonupHon oT 0,5 go 2,0 MM, 3alMEHHOTO LMHKOBBIM WM
arnoMOLVHKOBbIM MOKPLITUEM, W3- amOMVHUEBbIX NEHT TONLWHONM He MeHee 0,55 MM 1 cepAueBuUHON TonwmHo He Goree 300 MMm.

(NameHerHasa pegakums, M3m. N-1).

2 HopmaTuBHbIe CCbINKU

B HacTosiLLem cBoAe NpaBun UCMOSb30BaHbl-HOPMATUBHBIE CCbISKW HA CrieAyloLLme AOKYMEHTbI:

FOCT 380-2005 Ctanb yrnepoamuctast 06bIKHOBEHHOTO kavectBa. Mapku

FOCT 4784-2019 AmomMuHWiA 1 cnaBbl antoMuH1eBble gedopmypyeMble. Mapku

FOCT 5582-75 lNpokaT TOHKONMCTOBOW KOPPO3VMOHHO-CTOKIIA, XXapOCTOMKUIA M XapOnpOYHbIA. TeXHUYeCKMe yCrioBus
FOCT 13726-97 JleHTbl 13 anoMyHVS 1 arlOMUHMEBBIX CMNABOB: TeXHUYECKMe YCroBUs

FOCT 14918-2020 lNMpokaT NMCTOBOW ropAYEOLIMHKOBAHHbIN. TeXH4eckue ycrosus

[OCT 15588-2014 NnnTbl NEHONOMMCTUPOSIbHbIE TEMNMOU30MSALIMOHHBIE: TEXHUYECKME YCIIOBUS

FOCT 16523-97 lNMpokaT TOHKONMCTOBOW U3 YrIepoaMCTON CTarnM KayecTBEHHOW. U-06bIKHOBEHHOIO kavecTBa 0bLUero HasHaueHusi. TexHuieckue
ycrnosus

FOCT 19904-90 MpokaT fmMCToBO XosoaHoKaTaHbIn. CopTameHT

FOCT 21562-76 MNaHerm meTarrm4yeckue ¢ yrennurernem us neHonnacta. ObLpe TexHMYeckme yeHoBus

FOCT 23486-79 MNaHerm meTarmmyeckue TpEXCroliHble CTEHOBbIE C YTENNMTENeM U3 NeHoronmypeTaHa. TexHuieckue ycroBus

FOCT 27751-2014 HapeXHOCTb CTPOUTEIbHBIX KOHCTPYKLMIA 1 OCHOBaHWA. OCHOBHbIE MOJIOXKEHUS

FOCT 30403-2012 KoHcTpyKUmMmM cTpouTernbHble. MeToa ucnbiTaHWi Ha NOXapHYK OMacHOCTb

[OCT 30247.1-94 (NCO 834-75) KoHcTpykumm cTpouTernbHble. MeToapbl UCnblTaHW Ha OFHECTOVKOCTL . Hecyllme 1 orpaxaaroLme KOHCTPYKLIMA

FOCT 32314-2012 (EN 13162:2008) M3genma 13 MuHeparnbHON BaTbl TENMOU3ONALMOHHBIE MPOMBbILLIEHHOrO APOV3BOACTBA, NPUMEHSIEMbIE B
cTpouTenbcTe. ObLpe TexHN4eckme ycroBus

[OCT 32603-2021 NMaHenm TpexcriorHble ¢ MeTarM4ecKuMu 06mMLoBKaMy U CEPAEYHUKOM M3 MUHeparibHOM BaTbl. TEXHUYECKVE YCrOBYSI

OCT 34180-2017 lNMpokaT cTanbHON TOHKOMMCTOBOW XOSIoAHOKaTaHbI U XONOAHOKaTaHbI ropsaveoLHKOBaHHbIN C MOMMMEPHbLIM MOKPLITUEM C
HernpepbIBHbIX MHUIA. TEXHNYECKVE YCroBUSt

FOCT P 56148-2014 (EN 13163:2009) N3permsa u3 neHonommctuporia MMNC (EPS) TennomsonsunoHHble, NpUMeEHsieMble B CTPOUTEMbCTBE.
TexHnyeckme ycroBust

FOCT P 56590-2016 (EN 13165:2012) MNrmTbl Ha OCHOBE NeHonormMmM3oLmaHypaTa Tenmo3BYyKOU3ONALMOHHbIE. TeXHMYecKue yCrioBus

FOCT P MCO 12491-2011 MaTepwuans! 1 usgemnvst ctpoutensHble. CTaTuCTUHeCKe MeTOAbI KOHTPOrs KavecTsa
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CIN 12.13130.2009 OnpepereHve KaTeropuii NOMELLEHUA, 34aHAA U HapYXHbIX YCTAHOBOK MO B3PbIBOMOXaPHOW M MOXapHOW onacHocTu (C
n3veHeHvem N 1)

Cr116.13330.2017 "CHwuIM IF23-81* CtanbHble koHCTpyKumn" (C uameHeHnsmmn N 1, N 2)

Crl120.13330.2016 "CHwl1 2.01.07-85* Harpysku 1 Bo3gencteusa" (c nsmeHeruamm N 1, N 2, N 3)

CI 28.13330.2047 "CHwulM 2.03.11-85 3awmra cTpouTenbHbIX KOHCTPYKLWA OT koppo3un” (€ nsmerermammn N 1, N 2)

CI1109.13330:2012 "CHwuIN 2.11.02-87 XornoaunbHukn" (¢ uameHennsimu N 1, N2, N 3)

CI1128.13330.2016 "CHwuI 2.03.06-85 AntoMUHMEBbIE KOHCTPYKLMML"

CI1131.13330.2020 "CHul1 23-01-99* CtpoutenbHas knmmatosrorus”

Mpumeyarve - [pu .rofb30BaHWM HACTOSILMM CBOAOM MpaBwWi  LenecoobpasHo MnpoBepuTb AENCTBME CCbINIOYHBbIX [OKYMEHTOB B
MH(POPMaLIMOHHON cucTeme OOLLEro Morb3oBaHns - Ha odmumansHoM cawte deaeparnbHOro opraHa WCMONHUTENbHOM BriacTu B cdepe
cTaHgapTvsaumm B ceTu VHTepHeT vnn no. exxerogHomMy vHcopMaumoHHOMY ykasaTeno "HauuvoHanbHble cTaHaapTbl”, KOTopbl onybrnvkoBaH no
COCTOSIHWIO HA 1 THBapS TeKyLLUero roda; 1 ro Bblnyckam exeMecsa4Horo MHpopMaLvoHHOro ykasaTens "HauvoHanbHbele cTaHgapTbl" 3a TEKyLLW rog.
Ecrm 3ameHeH CCbINOYHbIV JOKYMEHT, Ha KOTOPbI AaHa HeJaTUpOBaHHas CChinka, TO PeKOMEeHOYeTCsl UCTOfb30BaTh AENCTBYIOLLYHO BEPCUIO 3TOTO
[OKYMEHTa C y4eTOM BCeX BHECEHHbIX B JaHHYIO BEPCUIO M3MEHEeHUN. ECrv 3aMeHeH CCbINOYHbI JOKYMEHT, Ha KOTOPbIN AaHa AaTVpOBaHHas ccbirka,
TO peKkoMeHAyeTCs WCMonb30BaTb BEPCUIO STOro [OKYMEHTa C ykas3aHHbIM Bbllle rOAoM yTBepxaeHus (MpuHaTus). Ecrm nocrne yrBepxaeHus
HacTOsILLEro CBOAA NPaBWm B CCbINOYHbIN AOKYMEHT, Ha KOTOPbI AaHa AaTpOBaHHas CCblfika, BHECEHO M3MEHeHVe, 3aTparvBatoLLee MorioxeHue, Ha
KOTOpOe JaHa CCbifka, TO 3TO MOJSIOXeHWe peKoMeHAyeTcsi MPUMeHATb 6e3 yyeTa AaHHOTO M3MeHeHus. ECrm CebinoYHbI JOKYMEHT OTMeHeH 6e3

3ameHbl, TO MOJIOXKeHe, B KOTOPOM [aHa CCbIfika Ha Hero, PekoMeHOyeTcsi MpUMEHSITb B 4acTui, He 3aTparvBalollei 3Ty ccbifky. CBeaeHuss o
[eCTBMM CBOZOB NpaBurn LefecoobpasHo nposeputs B deaeparnbHOM MHEOPMaLMOHHOM (hoHOe CTaHaapToB.

(N3meHeHHast pegakums, Mam. N 1).

3 TepmuHbl M onpeaeneHus

B HacTosileM cBofe npaBun npuMeHeHbl TepMuHbl o FTOCT 32603, a Takke criegytolpme TEPMUHbI C COOTBETCTBYHIOLLYIMUI ONpeaeneHnsMu:
3.1 MecTHOe BbinyunBaHue: O6pa3oBaH/ie MECTHbIX BOSH NMOTEPU YCTOWHMBOCTU CHATON OOLLMBKY NaHes Npy NpoAosisHOM m3rmbe.

3.2 TpeXC.ﬂOﬁHaﬂ naHenb: CaMOHecyLLlaﬂ KOHCTPYKLUMA, COCTOALRA M3 OBYX 06LUMBOK (061'IVILIOBOK) M3 CTarmM WM arnoMUHUEBON NEHTbI 1
cepaeyHuka, CoegHEeHHbIX Mexay cobon nocpeacTsoM agresnn.

(N3ameHeHHas pepakums, Nam. N 1).

3.3 Hecyulasi naHenb: MaHenb, paccuntanHas Ha To, YTOObI BblAepXXmnBaTb COBCTBEHHbI BEC UBCE BO3MOXHbIE SKCnyaTalOHHbIE HAarpysku u
nepeaaBaTtb 3TW HAarpys3ku Ha HecylLpe arneMeHTbl Kapkaca.

3.4 nnockas o6wuBka: O6umBKa B BMAE rMagKkoro Jmcta us ctamm Wiv anoMUHUEBbIX JNIEHT 6e3 FochprpOBaHHOM NOBEPXHOCTY.
(N3meHeHHast pegakums, Mam. N 1).

3.5 cnabonpodunupoBaHHas ob6wuBka: ObOLUMBKA M3 CTanM WM artOMUHMEBBIX NMEHT C MPOKaTHOW rodpUPOBKON pasmMyHOro npodund
BbICOTON H; He Boriee 5 mm.

(N3meHeHHast pegakums, Mam. N 1).

3.6 npodmnupoBaHHas obwuBka: [odprpoBaHHas obLMBKa M3 CTarm WM arkoMUHUEBLIX JIEHT C MPOKaTHOW rodpupOBKON pasmvyHOro
npocuns BbicoTon H; A0 55 Mm.

(N3meHeHHast pegakums, Mam. N 1).

3.7 camoHecyuwas naHensb: [laHenb, paccuutaHHas Ha To, YTOObl BblAEpXuBaTb COGCTBEHHbIN Bec, BeTep, nepenagbl Temnepatyp v
BHYTPeHHee BO3/yLLHOE AAaBIEHVE.

3.8 cTbik: ConpsixeHue No NPoAObHBIM KpOMKaM naHernewn, obecnevvBatolLee Braro- 1 BO3ayxoHenpoHulaemMoe CoeuHeHe naHernen B 0gHom
MrOCKOCTM.
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[Mpumeyanuns

1 Crblkn MOryT BKMOYaTb AOMNOJSHUTESbHbIE 3JIeMEHTbl, KOTOpble YCUIMBaKT MeXaHuW4ecCkue cBowcTBa KOHCTPYKUMK, a Takxke yrnydualoT
TennoBble, akycTuieckmne 1 NnpoTMBOMOXXapHble CcBOWCTBA U OrpaHM4MBalOT ABWXKEHME BO3ayXa.

2 TepmyH-"CTbIK" B AA@HHON TPaKTOBKE He OXBaTbiBAET COMPSHKEHME Pa3pesHblX MaHeren unm Conpsi>xeHne, B KOTOPOM NaHe He CMOHTUPOBAHbI
B OZIHOW N TOW e MIIOCKOCTU.

3.9 TeMnepaTtypHoe Bo3faencTBue: BosHvkHoBeHME BHYTPEHHWX CUIT B NaHesm OT BO3AEVCTBMS Pa3HOCTU TeMmnepaTyp Ha ee obumBKax.

4 Mopspok NnpoBeAeHUsT pacyeToB MO HecyLwen CNocobHOCTH
4.1 O6wme nonoxeHus

4.1.1 MNMpoBepky HecyLLe cnocobHOCTM NaHerei crieyeT NPOU3BOAUTL MYTEM PacyeTOB UMMM UCTbITaHWIA Tak, YTOObI Y0BMNETBOPSIIOCH YCroBMe
dopmyrnbl (1). BHyTpeHHWE HanpsieHWst OT JKCMyaTauMOHHbIX UM 0CODbIX HAarpy3oK AOIPKHbI ObiTe paBHbl MM MEHee pacyeTHbIX HanpsHKeHWH,
AedopmMaLm OT Harpysok AospkHbl ObiTe MEHee pacyeTHbIX. [peaensHoe COCTOsIHYE MO NoTepe HecyLle CNoCOBHOCTY BbIMUCTAIOT NO hopmyre

Ry,
Z-YfVcYnl“SldSY_' (1)

m

rAe Yy - KOAMUUMEHT HAAEXHOCTY MO Harpyskam;

¥, - KO3 DULMEHT yCrIoBUA paboThl;

¥, - KO3(PPULMEHT HAAEXKHOCTY MO OTBETCTBEHHOCTV COOPYKEHUIA,

W- koahUUMEHT COHETAHUI HArpy30K;

514 - 0606LLUEHHOE 3HAYEeHNe BHELLHNX CUMOBbIX BO3AEVICTBUIA,

Ry - HOPMATVBHOE WM IKCTIEPUMEHTASTbHOE 3HAYEHVe CONPOTUBIIEHUS MaTepuara;

Yy - KOB(PPULIMEHT HAAEXKHOCTM NO MaTepwany.

MpaBuna pacyeTa, NpuBeAeHHbIE B HACTOSILLEM CBOAE NPaBu, NMPYMEHeHb! Ans NaHeren ¢ 06mMLoBKaMm 13 NIMCTOBOW cTarm TonwpmHol ot 0,5 oo
2,0 MM UM antoMUHMEBBIX NIEHT TONWWHON He MeHee 0,55 MM npu o6Lwen TonuyHe naHeneri ot 50 o 300 mm 6e3 yyeTa BbICOThI rodhpa.

BHyTpeHHWn crion (cepaueBuHa) MOXeT ObiTb M3rOTOBMEH U3 MOMMMEPHOro ‘feHomracra, Hanpumep: nofvypeTaHa, nonMcTupora,
noymmsoumaHypara, eHoranbAaernga, MuHepanbHoW BaTbl UM APYroro martepuarna, obriafarluero [OCTaTOYHON MEXaHWHECKOM MPOYHOCTbIO W

XEeCTKOCTbl0, a TaKKe BblCOKMMU TENNOU3ONALUNOHHBIMUN XapaKTepUCcTUKamun.

[MaHerm porvkHbl MpeAcTaBrsiTe CobOM eanHoe LUerioe OBUMBOK M cepAedHvka, HadeXHO COeAVHEHHbIX KrneeBbiM Crioem M crocobHoe
BOCMPUHUMATL Kak KpaTKOBPEMEHHbIE, TaK U OTUTENbHbIE HArpYy3kU C MUHUMAaTbHBIM U3MEHEHMEM MEXaHUYECKMX CBOMCTB BO BPEMEHM.

Mpw pacyeTe naHernewn creayet yduTbiBaTh:

- KO3 DULMEHTBI HAAEKHOCTN MO OTBETCTBEHHOCTU COOPYXKEHUN ¥, , MPpUHUMaeMble no FOCT 27751;

- KO3 DULMEHTBI YCrOBUIN paboThl 3MeMeHTOB NaHernew ¥, , NpyHUMaeMble no Tabnuue 1.

Tabrmua 1
HaumeHosaHue nposepok KoadhdmuneHT ycnosuin paboTsl %,
1 MpoBepka paboTbl OBLUMBKM HA CMATNE Y NPOMEXYTOYHON OMOpbI 0,9
2 lNpoBepka Ha cOBWT 1 paspyLleHne cepaeyHunka naHenm 0,9
3 lNMpoBepka NPOYHOCTU KPENNEHUs NaHenen K HeCyLWMM aNeMeHTaM Kapkaca 3gaHusi OT OTpbIBaloLLEW peakuum Ha onopax 0,8

[ns orpaxgalrowpmx KOHCTPYKUMIA M3 TPEXCIOMHbIX NaHernew, 3KChiyaTupyeMblX B YCIOBUAX TemnepaTyp Hwke MuHyc 45°C B obLmBKaX,
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paboTalolpx B KOHTaKTe ¢ oTpuuaTernbHbIMM TemnepaTypamu criegyeT NpUMeHsaTb cTanb rpynn npovHoctn OK300B, OK360B n OK400B no NOCT
16523-97 u3 ctarm mapok Ct3cn, Ct3I'nc n C13Mcn no FOCT 380-2005.

s M3roToBrneHns anoMyHUEBbIX OOLLMBOK TPEXCMOMHbIX MaHernew, NpeaHas3HaYeHHbIX ANA SKCMyaTaumm BO BCEM MHTepBare Temnepartyp no
CIN 131.13330, a Takke B 3AaHMAX HU3KOTEMMEPAaTYPHbIX XONOAWIMbHUKOB M MoMeLleHui Ansa oxnaxaenns no CI 109.13330 crepyeT npuMeHdATb
cnnasbl Mapok 3XXX 1 5XXX cepwn, r3nKo-MexaHn4eckne CBOMCTBA M XMMUYECKMI cocTa koTopbix ykadaH B TOCT 13726 uFOCT 4784.

(N3meHeHHas pegakums, Mam. N 1).

4.2 MaTepuarsnbl U UX MeXxaHu4eckme cCBOMcTBa

421 [Ons uv3roTOBREHUA CTalbHbIX MIIOCKMX, CriabonpoWmMpoBaHHbIX U MPOWIMPOBAHHLIX OBLMBOK U3 OUMHKOBAHHOW CTarm cregyet
NPUMEHATb CTarlbHOM TOHKOSMCTOBOW PYMOHHbIA XONoAHOKaTaHbI npokaT TormumHow oT 0,5 go 2,0 MM, ropsYeOLMHKOBaHHbIA C 3aLLMTHO-
AekopaTvBHbIM normmepHsIM-riokpbiTuem no FOCT 34180, ¢ npeaenom TtekydecTy He meHee 230 MIMa. MexaHuyeckue CBOWCTBA CTasbHbIX NMCTOB
porvkHbl cootBeTcTBoBaTh [OCT 14918. MNpeaernbHble OTKMIOHEHVS NO TOMUWHE CTallbHbIX MMCTOB HOPMUPYHOTCS MO BblCOKOM ToyHocTu no TOCT
14918. 3HayeHus pacyeTHbIX COMPOTMBIEHWA OMNpedendioT AeneHeM HOPMATMBHOIO 3HaYeHus npederna TeKydecTn Ha KoadMdUUMEHTbl vy, ,
npusegeHHble B Cl 16.13330.

[ns 13roToBrieHMs MIoCKuX, CriabonpouMpoBaHHbIX U NPOMUIMPOBAaHHBIX OBLMBOK M3 KOPPO3WOHHO-CTOMKOW CTarm criedyeT NpUMeHsTb
npokaT TonuyHon oT 0,5 go 2,0 mm no FOCT 5582, ¢ npegenom Tekydectn He meHee 205 Mla, moayriem ynpyroctn matepuana He meHee 1,9-105 H/
MM 2. [pegenbHble OTKNOHEHMs MO TOSLLWHE TipoKaTa HOPMUPYIOTCS Mo BbliCoKon TouHocTn no FOCT 19904.

[n9 v3rotoBrneHus arnoMUHUEBLIX MIOCKKX, CriabonpodumpoBaHHbIX M NMPOGUIMPOBaHHbIX OOLMBOK CriegyeT MpUMEHSTb TOHKOSMCTOBOWM
anoMUHMEBBIN NMPOKaT TOMNWMHOM He MeHee 0,55 mm c-xummyeckuvmn coctasamm no TOCT 4784 ¢ npepgernom Tekydectn He meHee 145 Mla 6e3
nokpbITMs (Tornbko Ana mapok AD1M, AMuM, AMr2M) nmm ¢ 3awmUTHO-AeKopaTVBHBIM MONMMEPHBLIM MOKPbITUEM. MexaHnieckue CBOWCTBA OOMKHbI
cootBeTcTBOBaTh TpeboBaHuam FOCT 13726 ana neHT. [peaensHble HECUMMETPUYHBIE OTKIIOHEHUST MO TONLLMHE artOMUHUEBBIX NEHT HOPMUPYHOTCS
no MoBbILLEHHON ToYHOCTM cornacHo TOCT 13726 [JornyckaeTcs nocTaBka C CUMMETPUYHBIMU OTKIIOHEHUSIMU MO LLMPUHE. 3HaYeHUs1 pacyeTHbIX
COMPOTUBIIEHWI ONPEAENnAIoT C YHETOM KO3dULIMEHTOB v,, Uy, , NpvBedeHHbIX B CIM128.13330. Ana anoMuH/ieBbIX 06LMBOK criedyeT NpUMeHsTb
Cnnaebl MapoK, AnA KOTOPbIX PacyeTHOE COMPOTUBIEHME MO/ Mpefery TeKydecTu R, MeHblle, YeM pacyeTHOe COMPOTUBIIEHWE MO BPEMEHHOMY
COMPOTUBIIEHWIO R, , U BLINOMHAETCA YCroBUE: Ry, /Yy < Ry /Y m¥y «

3HayeHVss HecyLlen cnocobHOCTM NaHemnm, HeobxoavmMble Afst pacyeTa, AOMKHbI ObiTb onpeaerneHsl B COOTBETCTBUM C NPUHATLIM MpeaeribHbIM
COCTOSIH/EM MaHerm CorfiacHO HacTosILLEMY NYHKTY. [1rst BbINOMHEHUS! pacHETOB NPOEKTUPOBLLYKY HEOGX0AMMbI MapaMeTpbl NaHenm, NpYBEAEHHbIE Ha
pvcyHkax 1 1 2 n B Tabnmue 2.
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PwucyHok 1 - MNapameTpbl rmagkux u cnabonpodumpoBaHHbIX OOLLMBOK

PucyHok 2 - MapameTpbl NpodunMpoBaHHbIX 06LLMBOK
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Tabrmua 2 - NMapameTpbl NaHerm

Cnon Pa3swvepsbl CBoWcTBO MaTepuana CTpyKTypHOE CBONCTBO
Obimeka1 b4, dy,dy dizs iy By Ap I Epap B
CepauesunHa d; Ep, Oy s
Obilgisra 5 fy.dy dyy dy Ao ip Epy.apy Bra

reOMeTqueCKMe XapaKTepUCTUKKU naHenew - i, dl , dll , d12 s bll s b12 , AFI , ‘EFI , dc , I, dz, d21' d22 s b21 , bzz , AFQ' ‘EFQ , Py, Pg.
(NameHeHrHasa pedakums, Mam. N 1).

4.2.2 MexaHnyecCkvie cBOMCTBaA MaTepuana cepaueBuHbl npuHumatotca B cootseTtctBum ¢ TOCT 15588, TOCT 21562, TOCT 23486, TOCT
32314, TOCT 32603, TOCT P 56148, TOCT P 56590. 3Ha4yeHVs1 MeXxaHW4eCKUX CBOWCTB CepAueBMHbl MaHerm U3 pasnuMyHbiX MaTepuaros
npvBeaeHbl B Tabrmuax3; 4 ns.

(N3ameHeHHas pegakums, U3m. N 1).

Tabmmua 3 - Pusrko-mexaHu4eckme XapaKTepucTukn maTepuasios naHesen ¢ cepaLeBuHON 13 MuHepanoBaTHOro yrenmmrena

HavmeHoBaHue nokasatens Tpebyemoe 3HaueHne
nokasaTens Ans naHenen
no MOCT 32603 knacca*

1-ro 2-ro
MnoTHOCTb, KI/M 3, He MeHee 105,0 95,0
Mpeaen NpoYHOCTM Ha CxaTue MaTepuana cepauesnHbl Ry, Ma, He MeHee 0,06 0,05
Mpeaen NpoYHOCTI Ha pacTsixeHne (OTpbIB Crioes) MaTepuana cepauesntsl R,,., Mra, He meHee 0,10 0,08
Mpefen NPOYHOCTM Ha CABUT (Cpe3) MaTepuana cepauesuHbl R.., Ma, He meHee 0,05 0,04
MpeAen Teky4ecTy CTanbHbIX OLMHKOBaHHBIX 06LWLMBOK R, , MMa 230 230
Mopaynb ynpyroctu ctanbHOM OLMHKOBAaHHON OOLUMBKM Ef, MrMa 2,1-105 2,1-105
Mpefen Teky4ecTn oGLINBOK U3 KOPPOMOHHO-CTOIKOI CTanm R, , MMa 205 205
Mogynb ynpyrocti o6LMBKM N3 KOPPO3VOHHO-CTOMKOM CTanmu E»,», MMa 1,9-105 1,9-105
Mpeaen Teky4ecTn anoMuH1essbix o6WwmMBok R, , Ma 145 145
Mopynb yripyroctu antommuHmuesoi obwmekm £, MMa 0,71-105 0,71-105
Mogynb ynpyrocTu MaTepuana cepaueBmnHsl Npu pacTsxeHun £, Mla, He meHee 4,0 3,5
Mopyne ynpyroctu maTepuana cepauesuHbl npu cxatun E,., MMa, He meHee 4,0 2,7
Mogyrnb casura matepuana cepauesuHsl Gy, MMa, He MeHee 1.4 0,9
KoacbdmumneHT nondyyectn™ (Tonbko ANA naHenen Kpbiluy 1 NoTosKa):
P2000 1,5 1,5
?100000 4.0 4.0
MpoyHOCTL KNeeBoro coeanHeHust Ha obpasuax "crtanb - ctane", MMa, He MeHee 1,0 1,0
* O6nacTb NPUMEHEHUSI U YCNOBUS 3KCMyaTauuy naHenen 1-ro n 2-ro knacca ¢ cepaeqyHMKoM M3 MUHeparnbHOW BaTbl NpuBeaeHbl B NyHkTax 5.1.3 n 5.1.4 TOCT
32603-2021.
** OnpepgeneHve koadduLeHTa Nonsy4yecTy NnpueeaeHo B pasaene 12.

Tabrmua 3 (M3veHeHHas pegakuust, N3m. N 1).

Tabrmua 4 - dusmko-mexaHu4eckme XapaKTepucTykM MaTepuarioB naHeren ¢ cepaueBUHON 13 NeHonosmMCTUponia

HavmeHoBaHue nokasartens TpebyeMoe 3HaueHue nokasaTens Afs naHenen ¢ cepaeyHkom ms
neHononuctupona no NFOCT 15588 mapku [IFIC17
[MnoTHOCTL, Kr/M 3, HEe MeHee 17,0
MpeAen NpoYHOCTU Ha CxaTue matepuana cepauesuHel R .., MMa, He 0,08
MeHee
Mpenen npoyHOCTM Ha pacTsxeHne (OTPbIB CrOEB) MaTepuana 0,1

cepauesuHbl R MrMa, He meHee

wpe

Mpefen NPOYHOCTM Ha CABUT (Cpesd) MaTepuana cepauesuHsl R, , MMa, 0,08
He MeHee
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Mpefen Teky4ecTy cTanbHbix o6wmeok Ry, , MMa 230
Mogynb ynpyroctvn matepuana o6LwmBku Ef, MrMa 2,1-105
Mpefer Teky4ecTn oGLINBOK 13 KOPPOMOHHO-CTOIKON CTamm R, , MMa 205
Mogyrib-yripyrocTi o6LUMBKM U3 KOPPO3MOHHO-CTOMKOWM CTanu E/, MrMa 1,9-105
Mpeaen Tekyyectyn amomuHmesbix obwmeok R, , MMa 145
Mogynb ynpyroctv antoMmMHMEBO 0BLIMBKA Ef, MMa 0,71-105
Mogynb yrpyroCTu MaTepuana cepauesnHbl Npu pacTsikennn £, 2,4
Mra, He meHee

Mogaynb ynpyroctu matepuana cepauesuHbl npu cxatum E,, MMa, He 3,5
MeHee

Mogynb casura maTepnana cepatesutsl Gg, MMa 1,6

KoacbdmumneHT nondyyecTn™ (TonbKo Anst NaHemnemn Kpbin 1 NOoToMKa):

P2000 2,4
P100000 7.0
MpoyHOCTb KNeeBoro coeanHeHust Ha obpasuax "cranb - ctans", MMa 1,0

* OnpepeneHne koadduuneHTa nondyyecTn npusegeHo B pasgene 12.

Tabrmua 4 (UameHeHHas pegakumsi, Mam:N-1).

Tabrmua 5 - Pu3rKo-MexaHU4eCKUE XapakTepUCTVKN cepaLeByHbl NaHerm u3 neHonormypetaxa (MMY) n neHonormmsoumanypata (MHAN/MNP)

HavmeHoBaHue nokasarens Tpebyemoe 3HaveHue
rnokasaTens Ans naHeneun c
cepaeyYHNKOM U3
neHomnonmypeTaHa u
neHononuuaoLuaHypaTa
rny AP
[MnoTHOCTB, Kr/M 3, HE MeHee 35,0 37,0
Mpeaen NpoYHOCTM Ha cxaTue MaTepuana cepauesntsl Ry, Ma, He MeHee 0,1 0,1
Mpeaen NPoYHOCTM Ha PacTsixkeHne (OTpbIB CrIoeB) MaTepuana cepauesntbl R, MMa, ve meHee 0,06 0,08
Mpeaen NPOYHOCTY Ha caBur (cpes) MaTepuana cepauesutsl R, , MMa, He MeHee 0,10 0,12
Mpesen Teky4ecTu cTanbHbix obwmsok R, , Ma 230 230
Mogynk ynpyroctv matepuana obwwmeku £, Mra 2,1-105 2,1-105
Mpeaen Teky4ecTy OBLUMBOK 13 KOPPOIMOHHO-CTOMKOA cTanu R, , MTMa 205 205
Mogynb ynpyrocTv o6LmBKM M3 KOPPOIMOHHO-CTOMKON cTanm E », MMa 1,9-105 1,9-105
Mpenen Teky4ecTu anoMuHnessbix o6WwmBok Ry, , Ma 145 145
Mogynb ynpyroctv antoMUHUEBON 06LIMBKN Ef, MlMa 0,71-105 0,71-105
Mogyrib yNpyrocTu MaTepuana cepUeBuHbI Npy pacTskeHun £, , Mra, He MeHee 1,7 1,8
Mogayrib yripyrocTu Matepuarna cepauesnHtbl npu cxatun E, , MMa, He meHee 1,6 17
Mogynb casura maTepuana cepauesutsl Gg, MMa 1,5 1,8
KoathbdmumneHT nondyyectn™ (Tonbko Anst NaHenemn KpbIwmn U NoTonKa):
P2000 2,4 2,4
P100000 7,0 7,0
MpoyHOCTb KneeBoro coeaMHeHust Ha obpasyax "cranb - ctans”, Mla 1,0 1,0
* OnpepeneHve koadduumneHTa nonadyyYecTn npuseaeHo B pasgene 12.

Tabrmua 5 (M3veHeHHas pegakuus, N3m. N 1).

4.2.3 YkasaHHble B Tabrmuax 3-5 3HaueHus U3MKO-MEXaHUYECKMX XapakTepuCTVK maTepuarioB AfA M3roTOBIIEHUS MaHenen sBMsAloTcs
MUHUManbHbIMK, 332 UCKIIOYEHEM CMPaBOYHbIX MokasaTtenen nrnoTHocTu. Mpu NnpoBeaeHN pac4eToB criefyeT UCMonb30BaTh PaKTUHECKME 3HAYEHNSI
yKasaHHbIX nokasaTerew, AeKrapupyeMblX U3roToBUTENEM COMMacHO OOKYMEHTY, Mo KOTOPOMY MPOBOASAT M3rOTOBMEHME MaHerew (HauvoHarbHbIN
CTaHOapT, TEXHUYECKME YCINOBUS, CTaHAAPT OpraHv3aumm), U NoATBEPXKOEHHbBIX M3rOTOBUTENEM B NMACMopTe KavyecTBa MMB0 NPOTOKOSIOM UCTbITaHUNA.

NormaCS 4.x® (NRMS10-16269) Www.normacs.ru 14.11.2023 ctp. 7 13 36


kodeks://link/d?nd=728349976&point=mark=000000000000000000000000000000000000000000000000007D60K4
kodeks://link/d?nd=728349976&point=mark=000000000000000000000000000000000000000000000000007D60K4

CI 362.1325800.2017 OrpaxgatoLme KOHCTPYKLUN U3 TPEXCITONHbBIX ... C 15.05.2018 pevictByeT, BBEAEH BNepBble

(BBeaeH gonornHutensHo, Aam. N 1).

4.2.4 MpyMeHsieMblVi KNnelt JorpkeH obecneurBaThb Npeaen NPOYHOCTY KeeBoro coeanHeHVst OGIMLOBOK C CEpALEBUHON, NMPeBbILLAaLMi Npeaen
MPOYHOCTU CepALEBUHbI Ha Pa3pbiB NPU UCTbITaHMM 06pasLia CepALEBUHbLI Ha PACTSKEHME.

(BBeneH pononHutensHo, Nam. N 1).

5 PacuyeTt naHeneu no npeaenbHbIM COCTOAHUSIM NePBOW U BTOPOM rpynn

5.1 OOLme nonoxeHus

lMpepenbHble COCTOSIHUS MNEPBOW M BTOPOW TPYMN ONpedenalT HEeCyLylo CMocoOHOCTb naHenen, NpPOTUBOAENCTBYIOLLYIO pa3pyLLeHWo
KOHCTPYKLIMM MOA, BHELLHUMY CUMOBLIMW BO3AEWCTBMAMM, @ TakkKe HEBO3MOXHOCTb WX JarbHeNen aKCrryaTauum npu AOCTVKEHUM npeaeribHbIX
nporvnbos.

5.2 CouyeTaHUA pacyeTHbIX HAFpy30K

CoueTaHus Harpy3ok npuHaTel B cooTBeTcTBuM ¢ CI1 20.13330. OpgHako npu HasHayeHun ko3h(UUMEHTOB COYETAHMA W YaCTHbIX
KO3(hhMLUMEHTOB MaTepuana crefyeT YYuTbiBaTb-CreundudHble A1 TPEeXCrNoMHbIX NaHernen norofHble hakTopbl U WX BIMSIHUE Ha Harpysku v
HarMpsi>KeHHOE COCTOSIHME, @ Takke 3HAYUTEITbHYH UBMEHYMBOCTE MEXaHUYECKUX XapakTepucTuK maTtepuana cepaueBvHbl BCrieACTBME MOM3ydecTy
crosi yTennmrensi.

5.3 NMpeaensHoe COCTOsIHME MO NoTepe HecyLleil cnoco6HOCTU

[MpedensHoe cocTosiHMe nepBou rpynnbl onpeaendaeT HecCyLlyo cnocobHoCTb NaHerewn, BCrieACTBME BO3HVKHOBEHUS MoBpeXaeHU KOHCprKLl,VIVI
nog BHELLHVMW BO3LEVICTBUSIMM, Nnpu KOTOPbIX hanbHenwas SKCryaTauuda  naHenmm HeBO3MOXKHa. B naHenax MOryT BO3HMKaTb creaywupe
npeaesibHble COCTOAHUA:

- TeKy4ecTb B 06LLMBKaX NaHeren ¢ NoCcrneAyowyiM Ux paspyleHeMm;

- BbIMy4VBaHye 06LLMBOK NaHenm ¢ NocreayloLmM paspyLleHem naHenm;

- paspyLLeHve NpoUIMpOBaHHON OOLLMBKY BCIIEACTBME MECTHOW NOTEPU YCTOMYMBOCTI CTEHOK M NOMOK NPpOodhurs;
- pa3pyLLeH1e cepeyHvika B pesyrnbTaTe cABura yTennmrens;

- pa3pyLLeHre NpoUIMPOBaHHOW OOLLVBKM BCIEACTBME CABUIA;

- paspyLLeH1e cepaeyHyka U NpoUIMPOBaHHON OBLLMBKU HA KOHTaKTE C COCPeA0TOHEHHON NMMHEHO-Har py3Kow;

- paspyLieHve naHernewn B MeCTe KOHTaKTa C OropHow KOHCprKLI,VIeVI.

5.4 NMpepenbHoe cocTosiHME No AecopmaLiMm NaHeneun

[MpoBepky npeAernbHOro cCocTosiHMs No AecdhopmaLysiM NnaHenen NpoBOASAT MyTEM pacyeTa Ha BO3AENCTBUE HOPMATUBHbIX HArpy3ok. [porubsl
naHenen He JOJPKHbI NMPEBbILATL 3HAYEHUIA pacyeTHbIX nporvnbos no CM 20.13330.

6 MeToabl pacyeTa

Mpv pacyeTe naHenel criedyeT Norb30BaTbCs OAHUM U3 ABYX METOAOB!

- pacyeT B CTagwm ynpyrux gedopmauui;
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- pacyeT C y4eTOM NSIaCTU4eCKOoro wapHupa.

Mpu pacyeTe naHernewn No npeaesnsHbIM COCTOSIHUAM MEPBOW U BTOPOW rpynn HE06XoaMMO yuuTbiBaTh NOAATIMBOCTE CEpAEYHVKa Npu caBure.
Ona 3Toro criegyeT NPYMEHSATb MOCTOSIHHBIA MOAYMb CABUra martepuana cepaueBuHbl, COOTBETCTBYIOLLWMIA CPeAHEMY 3HAYEHMIO MPY HOpMarbHOM
TemnepaTtype BHyTpU NOMeLLEHNS. [MaBHble BEKTOPbI HAMPSKEHWA A0SDKHbI ObiTh ONpeaerneHb! no 6.2.

PacyeT ¢ y4eTom pasButua NracTMdeckux AedpopMauuin crieqyeT NpoBOAUTL TOMbKO Toraa, Korda MpoBepsiloTCs M3rMOHbIe HanpsikeHus Hag
NPOMEXYTOYHOW ONopoii. [laHHbI pacyeT He crieayeT NPUMEHATb, Koraa nepBoe NpeaesibHoe COCTOSHUE - paspyLUeH/e 3anonHuTens npu casure.

6.1 PacueT B ynpyroun cragum

BHyTpeHHWe curbl B CEYEHMAX MaHem (U3rnbatoLye MOMEHTLI, HOpMaribHas U CABUrarowas CUrbl) - pesyribTaT KOMOVHALMN BCEX BO3AEVICTBUN,
NMPWIOXKEHHBIX K TPEXCMOMHBLIM. MaHensiM, criefyeT HaxoauTb MPUMEHEHMEM TeOPUM YMPYroCTX € YYEeTOM NoJaTiMBOCTU MaTepuarna 3anosHuTens npu
casure.

dopmyrbl pacyeTa naHerei-4orKHbI COOTBETCTBOBaTb MpUBEAEHHBIM B Tabrmue A.1 Ans naHernen ¢ rmagkumm u cnabonpodurmpoBaHHbIMU
NoBepXHOCTSIMU 1 B Tabrvue A.2 ans-nadernei ¢ npouivpoBaHHbIM1 NOBEPXHOCTAMM (MpuroxeHue A).

6.2 PacueT c yyeTOoM pa3BuUTUsA NnacTuyeckux gecgpopmaummn

6.2.1 PacnpegerneHue us3rmbaroLyx MOMEHTOB B’ NpedenbHOM COCTOSIHUM MPU NMOTEpe HECYLEeW CMOCOOHOCTU B CMIOLLHOM MHOMOCIIOMHOM
3reMeHTe MOXeT ObiTb BbIOpaHO NMPOM3BOIIBEHO NPW YCIIOBUK, YTO IMaBHbIE BEKTOPbI BHYTPEHHUX HANPSXKEHUN HAXOAATCS B PAaBHOBECUM C BHELLHUMU
BO3AEVCTBMSIMUY, KOTOpblEe AOSDKHbI OblTb paBHbl WM Bbile CamMOW HeGnaronpusiTHOM KOMOMHALUMM pacyeTHbIX BO3OEWCTBUN. ITU HaMpseHus
HUKOrAa He JOJDKHbI NPEBbLILLATL CONPOTUBIIEHME NMACTUYECKON AechopMaLMm NOMNEPEYHOIO CEYEHMS.

6.2.2 Mpu pacyeTe npedenbHOTO COCTOSIHUS B MIaCTUYECKOM cTagun paboTbl C yM4eTOM pasBUTWS MnacTudeckux Aedopmauuii crrolHas
MHOronporieTHasi MHOroCroHas naHernb MoxeT BblTb 3aMeHeHa CXeMOii.pa3pesHbiX GanoyHbIX CUCTEM, C OMOpPamM Mo KOHLaM naHenew, ¢ HyneBbIM
COMPOTUBIEHNEM U3rMBY Ha MPOMEXYTOUHbIX Ornopax. B <3Toi-pacyeTHoii CxemMe B MHOMOCIOWMHbIX NAHEmNsX C MrOCKMMKU WM crierka
NPOUIMPOBaHHBEIMU NOBEPXHOCTSIMU HAMNPSHKEHVS!, Bbl3BaHHbIE NMEpenagom TemnepaTtyp Mexy NOBEPXHOCTSIMM, MOXHO HE YYMTbIBaTb.

6.3 O6wme NnpeanochbINKK pacyeTa

6.3.1 PacyeT TpexcrionHbIX NaHerien NpoBOAAT UCXOAs U3 CreAyIOLLMX NPeanoSioeHUA:
- MaTepuarbl 3arnofHUTENs U NOBEPXHOCTEN AN Arana3oHa paccMaTpuBaemblx Ae(opMaLmii OCTarTCS FIMHEHO yrpyrumu;

- NpoAonbHble Aedopmaumy cepauUeBuHbl HACTOMBKO Masbl B CpaBHEHUN C AedhopmaLmsamm 06LUMBOK, YTO BIMSHMEM npoAosibHbIX HOpMalbHbIX
HanpsXXeHUn B 3anoriHuTesnie MOXHO npeHe6pe~|b, 3a WUCKMo4YeHnem crydad, Korga pacyeTt - npoBOoAAT B nracTyeckon ctagum U nracTuyeckue
LWapHMPbI J0NYCKakTCA B pac4eTHON cxeMe naHesnm;

- BHYTPEHHWIA CIIOM NaHerm (CepALeBuHa) HACTONBKO MOAATIMBA, YTO NPW OonpeerieHn PaBHOAEVICTBYIOLLYIX HAMPSHKEHUIN Hemnb3sA npeHebperaTb
BIVsiHMeM fAedopMaumnin caBura;

- NPV ArMTENbHOM BO3AEVCTBUN NOMepeYHbIX Harpy3ok (MOCTOSIHHAsS U BPEMEHHAs Harpy3ku, CHer uT.n.) B MOKPbITUSX U NEPEKPbITUSX 3AaHWA, B
MOTONOYHbIX NaHernsX Mordy4ecTs BHYTPEHHWX CrOEB MaHeren OT HanpshkeHwn CABUra Bbi3blBaeT oOpasoBaHue AOMNONHUTENbHbIX Npornbos u
M3MEHEHVie BHYTPEHHEro HampsiXeHHOro COCTOSIHUA. DTO crieflyeT NpuHMMaTb BO BHMMaHWe Npu pacyeTtax no npeaenbHsIM COCTOSHASIM NepBOM v
BTOPOW rpynn;

- B TPEXCMoVHbIX NaHenax TemnepaTtypa npeactasnset cobow, B psae cryvyaes, AOMUHVPYIOLLMIA Cryqal Harpysku, YTO cosgaeT msrmbatoume
MOMEHTbI B CeYeHusx naHenein. [Mpu pacyeTe naHenew CTEH 1 KPOBMM criedyeT obasaTensHO yUuTbiBaTh TeMNepaTypHbIe BO3AENCTBUS BCeAcTBMe
pasHOCTV TeMnepaTyp Ha HapyXHOWN 1 BHyTpeHHel obumBkax. TemnepaTypbl Ha BHELLHEN 1 BHyTPEHHel 0bLLMBKax onpeaensatoT B'cootBeTcTBum ¢ Cl1

20.13330.

MprmeyaHve - TpeboBaHNa No onpeaeneHnio TemnepaTypHbIX Harpy3oK Ans naHernev 3gaHni xornoaunbHukos npuseaeHsi-B CI1-109.13330.

(N3meHeHHas pegakums, Mam. N 1).

6.3.2 [1na naHerew ¢ NoCKUMM UM crnabonpouiMpoBaHHLEIMY 0BLLMBKaMU M3rMBHas XECTKOCTb NOBEPXHOCTeW (Bry = Epip, Bry = Epydfy)
Mara W okasblBaeT He3HauuTerbHOe BIMSIHME Ha pacnpedenieHVs HanmpshkeHWn W nporubbl naHern. B aTom criydae uarmMbHOW XeCTKOCTbIO
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noBepxHocTel criefyeT npeHebpeyb (85 = 857 = (). PacyeTbl BHYTPEHHUX CUN CrieflyeT OCHOBbIBaTb TOSbKO Ha IMaBHbIX BEKTOPaX HaNpshXeHWii 1
onpeaensTb no opmyre

Mg =eNp =elNpy n Py @)

FpumeYanus

1 HopmarbHble, curbl NFI n NFZ BbI3bIBAOT paBHOMEpPHOE pacrpeferieHne CXMMaloLmX N PacTArVBAOLLMX HAMPSXKEHWA BO BHELLHUX W
BHYTPEHHNX CHOAX FMaHemnmM, B TO BpeMsA Kak m3rmbaroLpe MOMEHTbI MFI n MFE Bbl3bIBaOT HOpPMalibHbl€ HanNpsXXeHuA, KOTopble U3MEHAKTCA
TMHENHO no F.I'IyGVIHe crost cepaueBuHbl. MecTHas noteps yCTOVI‘-IMBOCTVI cxaToln oOWMBKM NaHenm aeraet pacnpeferneHue HopMaribHbIX HanpsXeHWn
Ha MNOBEPXHOCTWN HEMUHEVHBIM.

2 lMonepeyHasn cuna Q.S“ BbI3bIBAET PaBHOMEPHOE pacrnpeferieHne CABUraloLLMX HanpsiKeHu T. NO BbICOTE CcepAUeBUHbI NaHenm. B atom

CIy4ae XeCTKOCTb Crosi CepALEBUHbI MPU CKATUM W PAcTSHKEHUA B HanpaBrieHWM BAOMb TPEXCMOMHOW MaHesim He MpUHUMAaeTCs BO BHUMaHve.
lMonepeyHble cUnbl {xy U & p3 BbI3bIBAIOT CABUMAIOLLME HAMPSKEHUS Tz W T g HA CIOSIX OGLLMBKM C KOHEYHOM U3TMGHOW XECTKOCTbIO.

6.3.3 Hecywyto cnocobHOCTb MHOFOCIIONHOM NaHerm criegyeT onpeaensiTe Mo ABYM pacyeTHbIM cxeMaMm (PUCYHKU 3 1 4):
- OT M3rnbaKoLLUX MOMEHTOB:

- MOMEeHTa MF Ha CTasbHbIX WM aNFOMUHUEBbLIX OOLLMBKaX NAHEM 1 MOMEHTa M.S' (MHOFOCJ'IOVIHaFI LIaCTb), KOTOprIZ BO3HUKaAeT OT HOpMalbHbIX
cun NFI n NFQ Ha NOBEPXHOCTAX, YMHOXEHHbIX Ha PaCcCTOAHNEe MeXay LEeHTPaMU TAXECTU £ |

- OT NonepeYHbIX CUI:

- cABUratwoLen cubl QF Ha CTasbHbIX WM antOMUHUEBbLIX-OOLLMBKAX MaHerm M KOMMOHEHTa CABWUraloLLEN Cwrbl QS B MHOTOCIOMHON YacTu

npocourns.

CriegyeT [ONYCTUTb, YTO CABUraloLLME HaNPsXKeHUst Tp; U Tpy MOCTOSIHHBI MO BbICOTE CTEHOK Mpochuriet CTanbHoN Uiv anoMuH1eBOV OBLLVBKY
(pucyHOK 6).

(N3meHeHHast pegakums, Mam. N 1).

PucyHok 3 - CxeMa BHYTPEHHWX YCUIWIA B CEYEHMMN B MaHerm* co criabonpoduivpoBaHHbIMU 0GLLMBKaMU

* TekcT [OOKyMeHTa COOTBETCTBYET opuruHarny. - [MpumeyaHue nsrotosuTens 6a3bl AaHHbIX.

PucyHok 4 - Cxema BHYTPEHHWX HANPSXKEHWA B CEYEHWM NaHe co criabonpoduiMpoBaHHbIMU 0GLLMBKaMU

6.3.4 B naHensix ¢ opHon UM o6euMmn MpPOUIMPOBaHHBIMU (TONCTLIMK) MOBEPXHOCTAMW CriedyeT YYWTbIBaTb W3rMOHYK. JKECTKOCTb 3TUX
noBepxHocTel (B gy + B g = 0). [NaBHble BHYTPEHHUE CUMbI B MOMEPEYHOM CEeYEHUM OMPEAENAIOT Mo (hopmyre

M=Mi+Mp+Mpy Q=0 +Cn +&52, (3)

roe M,S‘ n Q.S' - M3rnbatoLLUn MOMEHT 1 nonepeyHada cuna B cepgueBnHe NaHenm;
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Mg v @y - M3rMBaloLLMiAi MOMEHT U MornepeyHas curia B BepxHeli OGLMBKe NaHenv;
M paW Gy - V3rMBAIOLLMIA MOMEHT UM NonepeyHasi CUna B HKHEN OBLLWBKE NaHesm.

Cwm. Takke pucyHkun 5 1 6 n coopmyrnbi (7)-(9).

Trt

4

Tc

:

Tr

PuicyHok 6 - Cxema BHYTPEHHIIX HANPSXKEHWUA B CEYEHWM NaHern ¢ NpoUIMpoBaHHLIMU 0GLLMBKaMU

6.3.5 Nocre onpeaereHns pacyeTHOW CxeMbl M3rMOHbIe HaMpPsHKEHUS Ha MOBEPXHOCTAX OBLMBOK AOMKHbI ObiTb OnpederneHsl C MOMOLLbIO
dopmyn (4)-(6):

GFI:—hz—ﬁ-onz—@:—M'g . @)
App edp Apy  edpy
M M
CF11 =OF1 _I_Fldll ; OF12 =OF1 +I—Fld12 ; (5)
Fl Fl
M M
GF21:6F2_1F2‘121 ; OF2 =OCp2 + IFZ dy , (6)
F2 F2

roe Agy, Apz - MNOWAAN MOMNEPEYHOrO CeYEHMs NPOMUIMPOBaHHLIX OBLLMBOK;
Igy, Ipg - MOMEHTBI MHEPLM NPOUIMPOBaHHLIX OBLLMBOK.

KacaTternbHble HanpshxeHs B CepALEBMHE U HA 0OLMBKAX OOMMKHbI ObITb BblUMCIEHb! N0 dyopmMyriam (7) u (8) COOTBETCTBEHHO:

T.S\':S_;;

T = )
72y 81ty

Ora
Tpy=——, 9)
%38y ats

rae s, W 5,2 - BbICOTa CTEHOK NPOUIMPOBaHHbIX 0OLLMBOK;
i1 {3 - TOMLLMHA CTEHOK MPOUNIMPOBaHHbLIX OBLLMBOK;

% W 14 - YUCO CTEHOK B rodhpax MpoduriMpoBaHHbIX OGLLMBOK NAHENM Ha EAVHULY LLMPWHBI MaHes.

(N3ameHeHHasa pegakums, Mam. N 1).
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7 PacueTHble cxeMbl NaHenen
7.1 OCHOBHbIe NONOXeHus

7.1.1 CtaTtnyeckas cxema, ncnonb3dyemasa B pacyete MHOrOCIIOMHbIX NaHernen, AorkHa ObiTh CormacoBaHa C YMCIIOM M MECTOMONIOXEHNEM onop
B NpoekTe. 3HaueHs orvHbI NponeToB onpeferneHbl Kak paCcCTOAHUA MexXay cpeaHUMN JIMHUAMU Onop.

7.1.2 Pa3vepbl naHenel, KOoTopble BaxHbl AN ONpeferneHus CTaTUYecKuX NapameTpoB CEYEHUsl, Takue Kak TOMUpHA U LMpUHA, a Takxe
pa3mMepbl Npodunein 06LLMBOK [OIMKHLI COOTBETCTBOBATL pearibHbIM pasMepam NpoayKLUM C yYHETOM AOTYCKOB.

Pac4eTHylo TOfILLMHY CTarbHOro MOBEPXHOCTHOTO NMCTa CrieflyeT NPUHUMATL KaK &g = fum — fygoe — 0.5 fgomyexc, TA€ fgy - HOMMHAMbHAS TOMUMHA
CTanbHOTO JUCTA, fiygy - OBUAA TOMUMHA UMHKOBbIX CMIOEB (WM aHarNorMHHOTO 3aLLMTHOTO MOKPLITUS) U Egyryny - HOPMarbHbIi MMM BLICOKNIA AOMYCK
cornacHo FOCT 19904. PacueTHyto TOMLLWHY OGLLMBOK M3 APYrvX METAITIOB: artOMUHSI, HepXXaBEeKOLLEN CTanM U Meaw, AOIPKHbI ONpeaensiTe Takum
06pa3om, 4TOGbl OHWM NPEACTABMAMM CTATUCTMYECKU HafEXHble MUHUMarnbHble 3HaYeHUsl TOMUWHbI. PacyeTHyl TOMUWHY arnoMUHUEBOrO
MOBEPXHOCTHOTO NCTA CAEAYET NMPUHAMATB KaK g =tuon —tnox —0s5tsonyex » TAE fno - TOSILLMHA 3ALLUTHOTO MOKPBITUSE; yonyex - AOMYCK MO TOSILMHE A11A

MOBbILLEHHOW TOYHOCTU cormacHo TOCT 13726.

(N3meHeHHast pegakums, Mam. N 1).

7.2 NaHenu ¢ NNOCKUMU UIU criabonpodunupoBaHHbIMA NOBEPXHOCTAMU

7.2.1 OgHonporeTHble NaHenu

7.2.1.1 TpexcrionHble naHerm npu sKcnyaTauumy B/ CoCTaBe orpakaatoLLyX KOHCTPYKLUIA 3AaHUA N COOPY>KEHWUIA UCTbITbIBAIOT NPEUMYLLECTBEHHO
BO3[eNCTBUE BHELLHVX CW1 B BUOE paBHOMEPHO pachpefernieHHOW Harpysku 1 BO3AENCTBME PasHOCTV TeMnepaTyp Ha obuwBkax. OgHonporeTHble
naHesrm c MIoCKMMK 1 crnabonpocunpoBaHHbIMM OBLMBKAMU HA NMPaKTUKE NPEUMYLLECTBEHHO MCMbITbIBAKOT BO3AEVICTBME BHELLHVX CUIM B Buae
paBHOMEPHO pacnpeferieHHon Harpyskun. BosgencTBusi pasHOCTM TemnepaTyp Ha OOLMBKax He BbI3biBAOT Pa3BUTUA B MOMEPEYHbIX CEYEHUsIX
O[IHOMPOSIETHBIX NAHENEW BHYTPEHHNX U3rMbaloLyX MOMEHTOB MPOAOIbHBLIX U MOMEPEYHbIX CUM 1 CO3Aa0T JULLb AOMOSHUTENBHBIN Nporvb B cepeamnHe
nponeTa. BHyTpeHHWe curbl B CEYEHVMSIX MAHENM ONpeaernsioT Aaree Ha eVHULLY LLMPVHBI NaHem.

7.2.1.2 MNapameTpbl, XapaKTepuaytoLLMe XEeCTKOCTU SNIEMEHTOB NaHernu:

- )XECTKOCTb OGLLMBOK:

Bp1 = EBpip Bra = Erlpa;

- XXECTKOCTb NaHesm:

2
38
A Erdn&rydrady s

= K =g ; (10)
Epdp + Epydps L°Gy 4,
5 - MOayrb caBvra matepuarna cepaueByHbl NaHemnw;
B, - eCTKOCTb Mpu n3rnbe Ha eanHULY LLMPUHBI MaHenm;
A, - nrowaae cepAueBMHbI HA eAVHNLLY LLVPUHBI NaHenm 4, = ¢ ;
B - WpuHa naHenm;
k¢ - KO3(PPULIMEHT CABUrOBO NOAATIMBOCTU CIOEB NAHENN C TOHKUMU OBLLMBKaMK.
[ina naHerel ¢ oAMHAKOBbLIM MaTepuarioM 06LLMBOK XECTKOCTb NaHerm Ha eAVHNLLY LLVPUHBI ONpeaernsitoT no gopmyne
2
Epdp dpae
B, = ZECRTFY oy 4 = e (11)
Apy +Apy
7.2.1.3 NsrubatoLpe MOMEHTbI 1 NMOoMepeYHble CUMbl B CEYEHVSIX NaHeNM OnpeaernaoTcs no opmyram:
. . p[.2 " pL
MFleF2=OvQF1=QF2=01M3=?vQS=?- (12)

7.2.2 Hepa3pe3Hbie MHOronporsieTHbIe MaHenu ¢ TOHKMMU oG MBKaMK
7.2.2.1 BHyTpeHH\E CUrbl B CEYEHUSIX Hepa3pesHbiX TPEXCMOMHbIX NaHernen crieayeT onpeaensTe NOCPEACTBOM BblpaXeHwid Anst usribaroLLero

MOMEHTA, ONOPHON peakuuv 1 CABUraloLLEN CUrlbl HA NPOMEXYTOYHON Ornope U NporuboB B MporieTax, Bbi3BaHHLIX PaBHOMEPHO pacrnpeaerieHHom
Harpysko 1 nepenagom TemnepaTyp Ha CryioLHOM ABYX- UMM TPEXMPOIIETHO NaHe M.
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7:2.2.2 BHyTpPeHHVe Curbl, BO3HMKAIOLLME B CEYEHUAX ABYXMPONETHOW NaHem OT BO3AENCTBYS BHELLHEN PaBHOMEPHO pacrpeenieHHON Harpysku,
BBIYMCAAOT MO hopMyram:

Mp=Mpy=0,0p=0r2=0;

2 2 2
pL 1 . pL 1 .
Me="|1-—— | ; Mep=—"—" ; 13

s 8[ 40+@J B8 1k, (13)

_pLf, 1 Q.Q_ﬁ[l_;J
Cw =" T ry) T U Ay )

rae Mp = My, - v3rmbatoLye MOMEHTLI B OOLLMBKAX;

3 - M3rMbaoLLN MOMEHT B CEYEHUN NaHerm B NporeTe;
M oz - N3rMBAIOLLUIN MOMEHT B-CEYEeHM NMaHeM Ha NPOMEXYTOYHOM onope & ;
{'r = {pg- noNepeyHble curel B 06LIMBKaX;

{54 - MOMEpeYHas cura Ha NPoMeXyTo4Ho onope A ;
{55 - NONepeYHas cura Ha NPOMEXKYTOYHOW Orope & ;
Iz - cM. cbopmyny (10).

7.2.2.3 MakcvmarbHble BHYTPEHHVE CWrbl, BO3HUKAOWME B CEYEeHMsIX OBYXNPONieTHOM NaHerm OT BO3AEWCTBMS PasHOCTVM TemnepaTyp Ha
obLmBKax naHernm, onpeaensioTcs no gopmyram:

My =Mpy =00 =0 =0;

_ 3BgB _ 3BgB
T aav k) T2tk (15)
__ B8 L, 3Bs8
Qm_zﬁa+@)’gm_ 214k, (16)

T -1,
—

roe &=

k¢ - cM. cbopmyny (10).

7.2.2.4 BHyTpeHHVe curbl, BO3HMKAIOLLME B CEYEHUAX TPEXMPONEeTHOM NaHem OT BO3AEeNCTBYSA BHELLHE paBHOMEPHO pacrpeeneHHON Harpysku,

BbIYUCIIAOT MO q)opmynaM:

Mp=Mpy=0;Qr=Er=0;

roe % - cMm. coopmyny (10).

(18)

7225 BHyTpeHHVIe CWIbl, BO3HMKalOLLWE B CEYEHUAX TPEXNpPOorieTHOM MaHerm OT BO3AEWCTBMS Pas3HOCTU TeMmnepaTtyp Ha obuwmBKax naHemm,

BLIUMCTIAIOT MO hOpMyram:
Mp=Mpy=0;0p =Cr=0;

__ 588
T2k’
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6856

6856
Qna = LG+2k)’

G = IG+ok) (20)

AT~ 7) .

2

roe &=

k¢ < cM.-cbopmyny (10).

7.3 TpexcnolHble MaHenu ¢ Npo¢uNMpoBaHHbLIMA NOBEPXHOCTAMU O6LUMBOK

7.3.1 OgHonponeTHble MaHenu

7.3.1.1 MNpu pacyeTe 0AHOMPONETHBIX NAHENeN XeCTKOCTb NPOMUIMPOBaHHbBIX NMCTOB OBLLMBKM CYLLECTBEHHO BIMSIET HA pacrnpeaeneHue yeunmia
B CEYEHVsIX NaHemnu. B o6LLEM Cry4ae fpUMEHSIIOTCS YUCTIEHHbIE METOAbI pacyeTa, HanpyUMep, C MOMOLLBI0 METO[a KOHEYHbIX 3MeMEHTOB.

7.3.1.2 TMpu pacyeTe naHenen-c npouUIMpoBaHHbLIMU OBLLMBKAMU NPUHAMALOT CriefyloLme XapaKTepUCTVKK KECTKOCT OGLMBOK M NaHesnel B
uerom:

- NPV NPOUIMPOBaHHbIX OBLLMBKaX Pa3faniHOM hopMbl C 0GENX CTOPOH NaHEereN XeCTKOCTb Ha eAVHULY LLMPWHBI NaHerm:

Bpip =Eplp; Brap = Eplpa; (21)
EyApiApye’
Bgy =————= +Epip +Epipy; (22)
Am +dpy

- Npy 0QHON NPOUIMPOBAHHON U OAHOW FMaaKon uin-crabonpodunpoBaHHo 0bLLMBKaX NaHernemn

Epdp Appe’
By = ZERFY g (23)
Ap +Apy
- KOSde:)VILI,I/IeHT CD,BI/IFOBOIZ noaaTrMBOCTU CIioeB NMaHes M C rIpOdr')VU'lI/IpOBaHHI:IMI/I obLwmMBKamMu
B
ky=—2 (24)
Gel

rae 3 - MoAyrb CABWra CrioeB NaHernm.
7.3.1.3 N3rnbaroume MOMEHTbI U NMOMepeYHblie CUMbl OT PaBHOMEPHO pacnpedeneHHON Harpysku Ans OOHOMPONETHbIX MaHernew C XeCTKUMn
06LUMBKaMM BbIHYMCIIAOT MO hopMynam:

2 Bry
Ms=%? Mgy =(0,125+kp)3—pp£2; (25)
)
I
FA:QS:%; (26)
My = By, (27)

roe &y - oM. hopmyrny (24).
7.3.2 Hepa3spe3Hbie MHOronporneTHbie NaHenu ¢ NpodMNMpoBaHHbIMKU OOLLIMBKaMK

7.3.2.1 HanpsbkeHus B cCedveHVsix naHeren u nporubbl ChMOLHbIX MHOTFOCIIOMHbIX MaHernen € TOMCTbIMM OBUMBKaMU- MOXHO OMpeaernvTb
aHanMTM4ECKV Ans YacTo BCTPEYaIoLLYXCS NMPOCTbIX CIyvaeB.

7.3.2.2 3niopbl BHYTPEHHUX CUI OT BO3AEWCTBUS BHELLHEV PaBHOMEPHO pacnpeferieHHoON Harpy3ku U pasHOCTU TEMNEpaTyp Ha-obuwBKkax B
ABYXNPOreTHbIX NaHenAX npyBeaeHbl Ha pUCYHKe 7.
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1_:_‘___,/\“‘__‘:.‘]

a - ycunusi B NaHerm OT NOCTOSHHOW Harpysku; 6 - ycurivsl B MaHenm oT pasHOCTV TemnepaTyp Ha obuwmBkax; 1, 2 - nporeThbl

PuvicyHok 7 - Qntopbl A 1 B TPEXCMOMHBIX MaHeNsX v Ux o6LMBKax OT paBHOMEPHO pacnpeaeneHHON Harpy3ku

7.3.2.3 N3rubatome MOMEHTbI 1 MONepeYHbIe CUMlbl B CEYEHUAX ABYXNPONIETHON Hepa3pe3Ho NaHenm, B MporeTax U Ha onopax A (KpamHsas) u
B (NpomexyToyvHasi) oT paBHOMEpPHO pacnpeaeneHHON Harpysku BbIYMCHSIOT Mo hopmynam:

Fp ==20m,

roe &y - oM. popmyny (24);

M ¢ - narnbatoLLyini MOMEHT B MponeTe naHesm ¢ NpouMpoBaHHON 06LLMBKO;

M o - N3rMOAIOLLMIA MOMEHT Ha Ornope MaHerm ¢ NPOMUIIMPOBaHHOV OBLLMBKOW;

M g - v3rvbaroLLMii MOMEHT B NPOUIMpOBaHHOV OBLLMBKE NaHernv;

{54~ MONEpPEYHas cura B naHernm Ha orope 4 ;

{1 - MONEPEYHast curia B NaHesnm Ha orope £ ;

B 51, - KECTKOCTb MPOGUIMPOBAHHO OBLMBKM Ha @AMHILLY LAPUHBI NaHenM;

F4n Fg - onopHble peakuuv Ha oropax A u &.

2
20,0625+ k 0.0104

Mm:pﬁ : v Mg=-prt—— . (28)

8 |00833+k, 0.0833+k,

Mg =—032pL | 2Pz 5.
m=-032pl | A (29)
Gcé'

Oon = By =05 [ 00625 +ky 0 05, 1042+ %0
AT P e, T T 0e33, (30)

7.3.2.4 N3rubatoLyie MOMEHTbI U MoNepeYHble CUMbl B CEYEHUSIX ABYXNPONETHON Hepa3pe3Ho NaHemnm, B NporeTax v Ha onopax 4 (KpawHsis) u
E (NpomexxyToyHasi) OT pa3HOCTV TeMnepaTyp Ha ObLLMBKaX NaHeM BbIYMCIIAIOT Mo hopMyram:
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0,125 [B
Mp=-—2""__ F.8- - e
5B 0’0833_'_% B9 Mg =-032pL GCQFB' (31)
0125  Bgt 0,250 [ Bgd
Fa=04=0n= LAY AN )

008334k, L 8:0,0833+kp s
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o 7).

2

roe &=
k, - cM. chopmyry (24).
7.3.2.5 _.3niopbl BHYTPEHHWX CWN OT BO3AEWCTBMS PaBHOMEPHO pacrnpeferneHHoN HarpyskM M pasHoCTM TemnepaTyp Ha obuwmBkax B

TPEXAPOIieTHbIX NaHenAX npuBeAeHbl Ha pUCyHke 8. I/I3r|/|6a+0Luy|e MOMEHTbI U nonepeYyHble CUInbl B Ce4EeHUAX TpeXﬂpOfETHOIZ Hepaspe3H0|7| naHesmn, B
nporeTaxuHa-ornopax A (kpavHsasi) U £ (NMPOMeXyTo4Hasi) OT paBHOMEPHO pacnpeaernieHHON Harpy3ku onpeaenstoTcs no opmynam:

2
2
mzp,; 00739 +k, Mg = LzM; (33)
8 | 0,0925+k, 0,0925+k,
B
Mg =—0,32 —Fel; (34)
0 F—0s 50,0?39+;:p 0 0550,1111”:}, pL 25
54 = £ = VAR m, Bl = VAP m:Q$2—7»( )
- L0,1018+kp 36
=P 0,0925+%, ' (36)
rae ky, - cM. hopmyny (24).
a [
p
< F
N I 0 s I N Fa Tw<Ta e
A & C D A T, & C (2]
-ﬂszﬂsﬂ ¢>~arr,34f24}3*ﬂ
Fﬁt Fy Fct FBT Fa Fe
Q [ 93_274 Qe [T~ Q, Q . ] a,
I R iy m— y
Nm /NJSC /“I ......... _“M\
= + — +
= Mrﬁ MQ Mrc MFE M#\‘.‘.
\_A N/
L1 AR AR 2

a - yCwmsi B MaHenm oT NOCTOSIHHOM HArpysku; 6 - yCUnusl B NaHerv oT pa3HocTy Temnepartyp Ha obumskax; 7, 2, 3 - nporeTsl

PucyHok 8 - Qnopbl Af U ' B TPEXCIOWHbIX MaHersix 1 Ux o6LLMBKaX OT NonepeyHol paBHOMEPHO pacnpeaeneHHoN Harpy3kn U PasHoOCTM TemnepaTyp
Ha o6LLMBKaX NaHerm

7.3.2.6 N3rubatoyie MOMEHTbI U MoNepeYHble CUrbl B CEYEHUSIX TPEXMPONETHON Hepa3pe3Hoi NaHemnm, B NposieTax U Ha onopax A (KpawHsis) u
£ (NpomexyToyHasi) OT pa3HOCTU TeMNepaTyp BblYMCHAIOT Mo hopMyram:

0111

- p.&
B 000254k, T (37)
B
Map =032 2P p (38)
Fe
0111 Bg®
F4=0a=F5 =00 = %/
’ P
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o -7).
—

&, - oM. chopmyry (24).

roe &=

8 PacueT cTanbHbIX UNu antoMMHUEBbLIX OOLUMBOK naHenen*

* NameHeHHas pegakuus, Nam. N 1.

8.1 PacuyeT Ha_ NOTepH MeCTHOM YCTOMYNBOCTU NITOCKMX U cnabonpodnnnpoBaHHbIX OGLUMBOK

8.1.1 CxaTasa nrockasl 'MoBepxHOCTb OOLWMBKM MaHerm B NpefenbHOM COCTOSIHAM MOXET MOTepsiTb YCTOMYMBOCTb M3 MIIOCKOCTU MaHerm
(obpasytoTca cknaakm), NodobHoe MOXeT NMPOV3ONTYM KaK B NporieTe, Tak 1 Hag onopamun. MakcrvarsHoe HanpsixeHue oT u3rmbaroLero MomeHta Af,

KOTOpPOE MOXET BblAaepXKaTb 06LLMBKa, MOXET ObITb BbIYMCIIEHO MO cbopmyne

= My g (40)
abt; ’

roe ¢ - paccTosiHe Mexzay LleHTpamu TSXKeCTN OBLLIMBOK NaHernen;
& - WMpuWHa naHenu;
£1 - TOMMHA CXATOrO CTanbHOIO UM antoMUHUEBOTO JINCTA OOLLMBKM.
(N3meHeHHas pepgakums, Mam. N 1).

8.1.2 KpuTudeckue HanpskeHuss MOTEepU MECTHOM YCTOMYMBOCTM MrioCKOW OOLUMBKM Ans  naHerne C  OBYMsS  MAOCKAMU W
crabonpoduniMpoBaHHeIMK 0BLLMBKaMW BIMUCTAIOT MO hopMysie

b = k[ ET B @)

roe ks - KOAPULMEHT, 3aBUCALLMIA OT HaYarbHbIX AeEKTOB M 3HAYEHUIN KoadhduLmeHTa lNyaccoHa, Npu OTCYTCTBUM SKCNEPUMEHTasbHbIX AaHHbIX,
npuHMMaeTcst paBHbiM 0,6 - Ana naHenemn ¢ cepaueBMHON U3 Ka4eCTBEHHOro rofmypeTaHa 1 0,5 - na naHernen u3 opyrvx BUOOB yTenmTerns;

E.+E
Eg =_—¢ P - cpefHee 3HaYeHUe MoAyIs YNPYrocTU CepaLUEBUHbI MPU PACTAKEHUM-M CKATUN;
2

Fy - cpedHee 3Ha4YeHue Moayns caBura cepaleBuHbl;

E - Moaynb ynpyroctv CTanbHOW Ui anoMyHUEBO OOLLMBKY,

E_- MOAyrb YNpYyrocTy Matepuana cepAaLeBuHbl Npu cxxatim;
E, - Moayrb ynpyroct Matepuarna cepaueBuHbl NPy PacTsHKEHNN.

(N3ameHeHHas pegakums, Nam. N 1).

8.1.3 3HaueHve YTOYHEHHOT O KoadpuumeHTa kd, MOCTOSIHHOIO At OAHOTUMHBIX TPEXCMOMHBIX naHernen ¢ oAYHaKoBbIMM OBLLMBKaMu 1 BUAOM
yrennmtena, onpeaendatoT SKCnepuMeHTasribHbIM nyTeMm.

8.1.4 MecTHas yCTOM4MBOCTb (BbIMy4MBaHWE) NMOCKMX U crabonpoduimpoBaHHbIX OBLLMBOK 3aBWUCUT OT NepBOHaYarbHblX AedekToB (opMbl
0obUMBOK, AedeKTOB CepAeyvHVka U KreeBOro crosl. 3HayeHnss G, PeKoMeHayeTcs onpeAensiTb Ha OCHOBaHWW MPOBEAEHMA WCTbITaHWA Ha

NoNHOpPa3MepPHbIX NAaHEeNAX, 0T06paHHbIX 13 napTum npoaykuun.

8.2 YyeT MecTHOM NoTepu yCTOMYNBOCTM NMOJIOK U CTEHOK NPOUNIMPOBaHHON OGLUMBKMN NaHenewn
8.2.1 [ns cunbHONpoUIMPOBaHHOW CXaToW OOLWMBKWN KPUTUYECKUE HAMPSKEHUs criedyeT OnpefernsTe Ans CxaTblX 3MeMEHTOB-CeYeHus!

obuwmBKY, paccMmaTpmBaa ee Kak NnoJiKy unm CTeHKY HM4eM He noaKpenrneHHOro NpOUIMPOBaHHOTO fUCTa. ﬂOI'IyCKaeTCﬂ Y4uUTbIiBaTb TakKxke yrpyroe
nogkpenndrLiee BiiMaHne cepaueBuHbl.

8.2.2 MNMpocdunmpoBaHHasi cTarnbHas WM antoMyHueBasi OGLLMBKA NaHenm B CXaTol 30He TPEXCIIOMHOW NaHemm nNpy onpeaerieHHoN npuBeaeHHom
rMBKOCTU ), MIIACTUHKM MOMEPEYHOro ceyeHust Npodurst, NoAKPensieHHas ¢ ABYX CTOPOH, MOXET TepsiTb YCTOWYMBOCTb, U rodpUPOBaHHbIV NPothurb
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0o6LUMBKM MOXET ydacTBOBaTb B paboTe naHerm TorbKo 3eKTVBHOM YacTbio CBOErO CEYEHMUs, He MoTepsiBLLEN YCTOMYMBOCTU. OTO MOMOXeHue
MO>HO YHECTb CHIDKEHUEM 3HAYEHUS PACYETHOrO CONPOTUBIIEHNS NPOOUIMPOBAHHOM OGLLMBKM, KOTOPOE BbIYUCITIAIOT MO hopmyrie
Ry, =PR,. (42)
MoHwkatowmin koadULMEHT P crieayeT BbIUYUCTATL C AOMYLLEHWEM, YTO HaMPSHKEHWS CKaTus B OOLWMBKE paBHbl pacyeTHOMY COMPOTUBIIEHWO
matepuana (S, =R, ). B aTom cryqae Ana NMacTUHOK, 3alEMIEHHbIX MO ABYM NPOAOrbHBIM CTOPOHAM, MOHMKAIOLMIA KOIPMULIMEHT P AOIKEH
ObITb TOMyYEH U3 CrieyOLLMX BblPaXXEHMIA:
a) Ansi-cTanbHoM 06LLMBKM KOSPULIMEHT P onpeaensioT no chopmyram:

p= 1—% ARy, =10 npu 2, >0,673; (42a)
r
pP=1,0npn 1, <0,673; (426)
6) Ana anoM1HMEBON OOLLMBKI KOIMMULIMEHT P onpeaenstoT no popmynam:
0,22, — _
p=09(1— X )/ Ap <10 npu 2, >0,517; (428)
V4
p=1,0 npn =0,517*. (42r)

* Tekct OOKyMeHTa COOTBETCTBYET OpuruHarny. - I'Ipmmeanme n3rotoBuTENs 6a3bl AaHHbIX.

3HaueHus I'IpVIBeLI,eHHOVI rmbKoCcT Xp N KPUTUHECKOIo HanpaXeHua notepu YCTOVIHI/IBOCTVI G, Ana cTaslbHOM WM artOMVHUEBONM OOLLMBKM
BblYUCIIAIOT MO d)opmynaM:

_ R 12(1-v*)R, R,
A==t (2 Ry 1osal | B, (43)
Ser t n°E ko‘ E ko‘
2.2
E
Y A — (44)

‘120 -v2)p?
rae b - wipyHa NnacTuHKY;
t - pacyeTHas TONLWHA NIACTUHKY;
ks - KO3MDULMEHT, 3aBUCALLMI OT rPAHNHHBIX YCIIOBUIA U XapaKTepa HanpsXXeHW B NIMacTUHKE.

MoHwkatowmin KoadpdpuumeHT P AO0NyCcKaeTCA BblYUCIATL C y4E€TOM (PaKTUYECKMX 3HAYEHUN HanNpPs KeHUn cxatua B obuwmBke npun ycrosuu, 4To
HanpsaXeHna cxatuna B obumBKe MeHbLUe pac4eTHOro COonpoTUBIIEHUA MaTepuana (0'mm <R), ) B atom Cryqae 3Ha4deHue npueeaeHHon rmbkoctu

[OJTKHO GblTb CKOPPEKTUPOBAHO Mo hopmMyne
Apured =M p }"ﬂ . (44a)
Ry

KoatbrLMEHT BIMAHNA HaNPs>KEHHOTO COCTOSIHWA MOSOK U CTEHOK MPOUIMPOBAHHON OBLLMBKM HA MECTHYIO YCTOMUMBOCTbL kg ANA CTamnbHbIX U

arnoMyHVEeBbIX 0OLMBOK 6e3 ydeTa yrpyroro noAKpenneHns BHyTPEeHHVM. CIIoeM TaHenM NMPVYHUMAKT C AOMYLEHWEM, YTO MOSKU U CTEHKM OBLLMBOK
MOMHOCTBLIO CXaThbl. B aTtom cryuae &, =4,0.

(N3ameHeHHasa pegakums, Mam. N 1).

8.2.3 lNpwn yyeTe ynpyroro NOAKpenneHUs BHYTPEHHUM Croem MaHermm Ko3aMULMEHT BIMSHWUS HAnpsXXEHHOrOo COCTOSHWS MOMOK U CTEHOK
NPOUIMPOBaHHOW OBLLMBKN H8 MECTHYIO YCTOWYMBOCTD k; BbIYUCIAIOT N0 hopmyre

By (b
i, = 16475 +0,002H2 3 H = 0,35%@ . (45)

F
8.2.4 [loCTWKEHWE KPUTUYECKMX HaMnpshKeHUN YCTOMYMBOCTU He 3aBUCMT OT MOM3ydecTu MaTepuana cepaueBuHbl. Ha npakTvke nomnsyydecTtb
CepAUeBUHbI MPUBOAMT ML K YBENMMYEHWIO NMPOruba NivThl Y CHKEHUIO MPOYHOCTU NaHerm nNpy paboTe Ha cxaTve.

8.3 PacueT cTeHOK NpocdmnupoBaHHbIX OGLUMBOK Ha NonepeyYHyro cuny

8.3.1 Hecywuyto cnocobHOCTb MONepeyHoro ceveHunst OT AeNCTBMA NMOMepeyHon CuMbl 2, BbIYUCIAIOT NO hopmyrie

o ThutRs u5)

sin CL
roe v, - koadhduumeHT ycroBui paboThl;
h,, - BbICOTA CTEHKWN MEXIY CPEANHHBIMU MIIOCKOCTAMM MOJIOK;

R,- pacyeTHOE COMPOTVBIIEHWE MPW COBWre CTarbHOW WM amioMUHUEBON OGLLMBKM, YYUTHIBAIOLEE NOTEPI YCTOMYMBOCTM CTEHKU OBLLMBKM,
npvBeaeHHoe B Tabnuue 6;

Cf- YroJ1 HAKMNoHa CTeHKU OTHOCUTENTbHO MOJIOK.
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Tabrua 6
YcnoBHasi ’MBKOCTb CTEHKM PacyeTHble COMpOTUBIIEHNA NO CaABUTY
A, 20,83 0,58 &,
0,83<R, <140 048R, i 1,
i 72
Ty 21,40 0.67R, /1,

(N3meHeHHas-pegakums, Mam. N 1).

8.3.2 YCroBHYy0 TUOKOCTb CTEHKM BbIYUCTIAOT MO hopMyrie

_ R
T = 0,346 12 (47)
t VE

roe s, - HAKIIOHHAs BbICOTa CTEHKV TOGPVPOBAHHOrO NPOuIs.

9 Hecywaa cnoco6HOCTb TPEXCIONHBLIX NaHerien No CONpPoTUBIIEHUIO YTENNUTENA cepALeBUHbI peakuuu Ha
onopax

9.1 HecyLuyto cnocobHOCTb NaHenm no COMPOTUBIIEHNIO ONOPHOW peakLun Ha NMOBEPXHOCTU KOHTaKTa C OMOPHOW NOBEPXHOCTbLIO NP pa3pesHoi u
HepaspesaHoi cxeMe paboTbl NaHerm B crydae, Koraa NoBEepXHOCTb NaHesm nriockas uv criabonpodurmposaHHast, onpeaensior no 9.4.

9.2 Pac4yeTHoe 3HayeHue COMNPOTUBIIEHUA cepaueBuHbl naHesm OMOPHOW peakuuMm B 30He KOHTaKTa 9rfieMEeHTOB Kapkaca W naHerm
pekoMeHayeTca onpeaendaTb 3KCnepuMeHTarnbHbIM nyTeM Ha NoJIHopa3MepHbIX 06pa3uax.

9.3 Hecyuyto cnocobHOCTL MaHemnm ¢ MIoCcKMMM OBLLMBKaMM Ha KOHLIEBbIX Onopax pa3pesHon U HepaspesHon NaHesrv B MpeanonoXeHu, Y4To
KacaTernbHble HanpsXXeHVsl, BOCMPYHMMAaIOLLME OMOPHYI0 pPeakumio B CEPAEYHVKE, AEVCTBYIOT TONbKO [0 cepeiuHbl TOMWWMHbI NaHerm (pucyHok 9),
BbIYMCIIAIOT Mo hopmyre

FA = 'YcB U:S(Ls +'3Cne)R_ycc ’ (48)

roe k, - MonpaBOYHbIN KO3(PULMEHT pacnpedeneHnss HanpskeHun no MroWaAu cepaueBuHbI, KOTOpbIM credyeT onpeaerniTb C MOMOLLbIO
UCTIbITAHWIA; MPW OTCYTCTBUM 3KCNEPYMEHTarbHbIX AaHHBIX PEKOMEHOYETCH NPYMEHSATh. CreayoLLye 3HaYeHUs:
- k,=0 - Ana MuHeparnoBaTHON CepALEBUHbI;

- k,=0,5-102 - ana cepaueBuHbl 13 neHonnacta (MY, MW, MNC) npun e> 100 mm;
- k,e=0,5e - ana cepauesuHbl 13 neHonracta (MY, MK, Mrc) npu e<100 mm.

(N3meHeHHast pegakums, Mam. N 1).

L2

i

kelz

Fa

PucyHok 9 - [MNpuama cmaTua yrenmmrens cepAueByHbl Hag Onopon

9.4 Hecyuyio cnocobHOCTb cepAeyHvKa Ha CpeaHMX ornopax HepaspesHoW NaHemm cneayeT BblUCAaTh No dopmyre
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Fgp=v.B(Lg +kne)R_ycc ’ (49)

roe ¥, - koadbduLmeHT ycrosuii paboThl;

B < umpuKa naHenm;

L g= LMpUHA OMnopbl;

€ - PaCCTOSTHUE MeXay LIEHTPaMM TSHKECTU OOLLMBOK;

Ry - paCHETHOE 3HAYEHME MPOYHOCTMI Ha CkaTue MaTepuasna CepauesHbI.

9.5 MpvBeaeHHble Bbliwe HhopMyIbl AENCTBUTENbHBI B NPEAMNOSIOXKEHWM, YTO OMOPHbIV NPOUrb UM OMNopHast NracTyHa obrafjatT JOCTaTOUHOM
XKECTKOCTbI0, KOTOpasi MOXeT OblTb, 0becneyeHa ropsvekaTaHbiMy UK THYTbIMW MPOUIAMU 13 McTa TonwmHon 6onee 3 mm. B criydae npumeHeHnst
OTKPbITbIX TOHKOCTEHHbIX FHYTbIX pochurieri cnedyeT AonyckaTb, YTO AaBrieHWe, NepefaBaemMoe Ornopon Ha NaHess, pacnpefenieTcs Ha MeHbLLYo

nrowaab &Ly +ye, roe &y <1,0.

9.6 MNpu pacuyeTe cepAUEBUHLI NaHEN Ha cxatve ¢ Ry, B npepenax 0,06-012* H/MMZ2 nop AencTBMEM OMOPHOM peakuuv U MOMEHTa npu
Harpyske, HanpaBIieHHOM BHU3, 3HAYEHINE R, . CrieayeT cHukaTb Ha 10%.

* TeKCT JOKYMeHTa COOTBETCTBYET OpuruHarny. - lNpumeyaHnue nsrotosurens 6a3bl JaHHbIX.

10 PacueT aneMeHTOB KpenyeHUs naHenen

10.1 BremeHTbI KpenrneHus naHernewn K HeCyUWM KOHCTPYKLUMAM 30aHAR 1 COOpy)KeHIAVI UCNbITbIBAKOT YCUINNA PaACTAXEHUA OT BeTpa U rpagmneHta
Temnepartyp, casura ot CcOBCTBEHHOrO Beca naHeneun naencTaus nepemeLLeHu OT USMEHEHVst TeMmnepaTypbl.

10.2 PacyeTHble 3HaYeHWs1 COMPOTUBIEHUS BUHTOBbIX KPEMIIEHWA HA CPe3 U pacTsKeHWe NMPUHMMAOT Ha OCHOBaHUM HOPMATUBHbBIX AOKYMEHTOB
(HA) v onpeaenstoT aKCNepUMEHTanbHbLIM MyTEM.

10.3 Hecyuyto cnocobHOCTb COBUIY COEOMHEHUS] HA CaMOHape3aloleM BUHTE MO CMSTUIO OCHOBHOTO MeTasvia OOLMBKM BbIMUCIAKOT MO
dopmynam:

- AN 06LLMBOK U3 CTarnbHOro nmMcTta
ocRm,a’tS Ret

Nop=vc ' : 50

i ¢ Ym2 ‘ 1*2"{»'12 ( )
-anmna 06LLMBOK 13 antOMUHUEBOrO N1cTa

/.3
N, =YCMS%M npu Zg,, /t=10; (50a)
Ym2 Ym2
1LL5SR, td
Nop="vc - npu t.\'up /1225, (506)
Ym2

roe o - koaddmuMeHT, onpeaensemMbli no Tabnumue 6.1;
R,
COMnpoTVBIeHna o, no HI 1 TexHN4eCcKM yCroBMsSIM Ha cTasb (artoMUHUIA);

- HOPMaTMBHOE COMPOTVBIIEHWe CTanmM (MM arnoMVHWEBOrO Crnrnasa), NPUYHUMaemOe paBHbIM MUHVMAlbHOMY 3HAYEHWIO BPEMEHHOro
d - AMameTp BUHTA;
t - pacyeTHas TONLMHA OOLLMBKY;
1 5up - TONLLYIHA OMOPHOTO 3rEMEHTA,;
€| - PaCCTOsIHME OT LieHTpa OTBEPCTUSA NOA, CaMOHape3atoLLMii BUHT A0 Kpas JMcTa B HanpaBrieHW AecTBUS Yeurms;
¥ m2 - K03 DMLMEHT Be3onacHOCTM Mo MaTepuany meTusa (cM. Tabnmuy 6.2);
Y. - koadhcpuLmeHT ycrnosuin paboTel (cm. 10.7).
Ons TonuwH 1,0< 7,/ <2,5 Hecylwas cnocobHOCTL Mo CMATUIO N, MOXeT OblITb onpeaeneHa MMHEeNHON MHTePMOoNALIMEN.
Insa dpopmyn (50a) n (506) AorPKHBI ObITE UCTMIONE30BaHbI CIIEAYIOLYE YCIOBUS:
- CaMOHape3atoLLyie Y CAMOCBEPSIILLUE BUHTbI AOIDKHBI ObITh M3rOTOBMEHbI U3 CTaMNM UM HepXaBetoLLei CTar c AuaMeTpoMm d > 5,5 mwm;
- R,,>260 H/Mm?2 He crieayeT yuuTbiBaTb;
-Npwn 1> 1y, NPUHUMAIOT [ =1y, .
Tabrmua 6.1 - 3HaveHns koadpduumeHTa o

HanmeHoBaHue KpenexHoro anemMeHTa dDOpMyJ'IbI Aana onpegeneHnsa KOS(b(bVlLLV]eHTa o
CaMoHapesaloLume BUHTbI =
pesaiol Mpn =1, a=32y ¥/ <21

Mpn ¢, 22,5t nt<1,0 Mm =32 l%’ <21

Mpn £, >25 n 21,0 MM o=2,1

oL - MO0 NNHENHON NHTepnonaunm
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Mpu £ <t <2,5t

MpumeyaHue - B HacToswe Tabnuue NpuHATLI criegytowme 0603HaYeHns:
t - TonuwiHa Hanbonee TOHKOrO N3 COEANHAEMbIX 3NIEMEHTOB;

t; - TonumHa Hanbornee TONCTOro U3 COEAMHSIEMbIX ANIEMEHTOB.

Tabmmua 6.2 - KoadhduumeHTb! yerioBuin paboTbl CoeAMHEHUI Ha CaMOHape3atoLLUX BUHTaX

XapakTep paboTbl coeAMHEeHNS Ym2

CamoHape3satoLume BUHTbI

[na o6LWMBOK, BbIMOMHEHHbIX U3 CTaNbHOro NMcTa

CMsTWe CoeaMHAEMbIX AIeMEHTOB 0,5<¢<0,7 mm 1,6
0,7<t 1,45

[nsi 0BLUMBOK, BbINOMHEHHbIX U3 antoMUHUEBOTO NUCTa
CmMsiTUE coeanHAEMbIX 3NIEMEHTOB 0,55<t<0,7 mm 1,6
0,7<t 1,45

MpumeyaHune- Ecnn HopmaTyBHasA Hecyllas cnocobHOCTL MeTW3a onpeaeneHa no pesynbTataM UCMbITaHWiA, ¥, =1,25.

(N3ameHeHHasa pegakums, Mam. N 1),

10.4 PacyeTHoe 3HayeHne NpOYHOCTU Ha pacTsikeHne F, coeauHeHWIA Ha CaMOHapes3aloLLyX BUHTaX NPUHUMAIOT Ha OCHOBaHUM HL vy 3HaveHui
HOPMaTVBHOW MPOYHOCTYN F,, Ha pacTsXeHWe B COOTBETCTBIM C aHHbIMU U3rOTOBUTESS MM Mo hopMyrie

Fy =5, (51)

roe an - HOpMaTMBHOE CONPOTUBIIEHME METN3A Ha PACTAXEHUE;

Y, - KOB(PPULIMEHT Be30nacHOCTV MO MaTepuany MeTusa, ¥, = 1,25:

10.5 Hecyuuyto cnoco6HOCTb Ha Cpe3 CoeaAnHEHU Ha CaMOHaPe3aloLX BUHTAX Fy MPUHAMAIOT HA OCHOBaHWM AaHHbIX HO ik no nomyveHHoMy B
pesynbTaTe UCMblTaHWi i HOPMaTYBHOMY 3HAUYEHWIO Pa3PYLLAIOLLEN HArpy3kuHa Cpes 7, , Wi oNpeaernstoT no opmyre

rae ¥, - cM. opmyry (51).
10.6 HecyLuyto cnocobHOCTb cCaMoHape3atoLLyX BUHTOB M0 BbIPLIBAHWIO U3 MeTara OCHOBbI F,,, BbIYMCAIOT MO hopmyrne

npu f’sup"fs <1 B, =045y.d Lsup Rsup’f}rm ; (52)
NpY fgup 7 5 2 AP, = 0,65Y,d toy Roup ! (53)
roe 3sup - TONUMHA ONOPHOro 3rieMeHTa, K KOTOPOMY Kpenutca BUHT Ui J:lHJ6€J'Ib;
5- LWar pesbobl;
Rsup' BpeMeHHOe conpoTuBIieHne CTann MmeTusa.

(N3meHeHHas pepakumst, Nam. N 1).

10.7 Hecywyto cnocobHOCTb camoHape3aloLLMX BUHTOB KPEMnneHus naHenm ¢ NpeuMyLECTBEHHbIM CXaTueM OMpedernsioT C UCMorb30BaHMeM
koadbduLmeHTa ycrnosuin paboTel ¥, = 0,8, €crv YMCro SNIeMEHTOB KpenrneHus naHerm Ha 1 M LWMpWHLI MeHee Ui pasHo 3. Ecrm unerio BuHTOB Boree
3, TO HeCyLLYto CrMOCOBHOCTL MHOFOBUHTOBOIO KPEMeHNs NaHesm Ha cpes 7", pacTshkeHue A, BbIpblB U3 MaTepuara OCHOBbI™ 7% yMHOXatoT Ha

KoadpdurumeHT k,, , onpeaendemMblii no opmyre

ky = 0125(11—x) npn 2 > 3, (54)

roe # - 4ucro BUHTOB Ha naHem U.I/IpVIHOIZ 1m.
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11 PacueT npodnnnpoBaHHbIX MOBEPXHOCTEN Ha KOHTaKTe C NIMHEWHOMN Harpy3Kom unm simnHeMHOW onopomn

11.1 Tpn KOHTaKTe ropupoBaHHON OOLMBKM C JIMHEMHOM COCPEAOTOYEHHOW Harpyskom WM fMHEWHOW MPOMEXYTOYHOW OMOPOM HECYLLYIO
CMOCOBHOCTb CTanbHOM Un artoMVUHNEBOM OBLLMBKU BbIYMCISIOT MO MPOYHOCTHLIM MOKa3aTernsiM CTEHOK Npoduns 0OLLMBKY:

- AN KpawHewn onopsbl

Fry =Yon3" Ry sin (p[l— 0,081@ [1 + 0,7\/’;’:] [1 - 0,055@} : (55)

-ana npome)KyTquon onopbl nm JTMHenHon Harpysku B nporete
] . » ] h
Fpy =y 408t RJ, sin ¢p| 1-0.1 7 1+0,17 7 1-0,004 ik (56)

rae # - Yncrio CTEHOK Ha 1 M naHesw;
{ - yron HaKrnoHa CTEHKN OTHOCUTENbHO OMopHON Bankun 45° = ¢ =90°;

r - paguyc u3rvba Ha CTblKe MOMKN U CTeHKM rodpa;

b - AJMHA KOHTaKTa C OMOPHOW YacTbH0 Ui MECTHOWN JIMHENHOW Harpy3Kowm;

% - BbICOTa NIMOCKON YaCTV CTEHKV Npodnrs;

£- TOMNUWHa CTEHKW.

(N3meHeHHas pegakums, Mam. N 1).

11.2 [lonyckaeTcsi orpaHnyeHe No pasHoCTU Mexzay abCcomoTHBIMM 3HaYEHUSIMU NnonepeYHblX cun He 6onee 20%:

|Q.me3|_|erp|502 (57)
| Qe | +] Crp |

Ecrm COOTHOLLEHVE MOmMepeyYHbIX CUM He COOTBETCTBYeT dhopmyrie(57), HeOBXOaUMO M3MEHWUTb MapaMeTpbl MoW@aM KOHTaKTa naHerm ¢
KapKacom.

11.3 MNpw npoBepke Ha COBMECTHOE AENCTBME MOMEHTA 1 MONEePEYHOW CUMbl Ha MPOMEXYTOYHOM OMope B 30HE KOHTaKTa NMpoduUMpoBaHHOrO
nMcTa ¢ onopow UM COCPEA0TOUEHHOW TIMHENHOM Harpy3Kow JOMycKaeTcs He Yy4uTbiBaTh BrUsHE CONPOTUBIEHVS MaTepuana cepaueBuHbl NaHenm:

i +i =10, (58)
Mp Fr

roe MF2 - Hecyug@a cnocobHoCTb NPOUIMPOBAHHOTO fMCTa No MOMEHTY;
FFQ - HecyuiaAa CnocobHoCTb npounMpoBaHHOro SmMcTa Ha COCpeaoTOYEHHY0 HMHeVIHyIO Harpysky.

12 BnusHne BpemeHu Ha aedopmauum caBura matepuana cepaueBUHbI NaHenen

121 CTaH,D,apTHbIe MaTtepuasrbl ona cepaueBuHbl, 0COBEeHHO neHonnacTbl - BA3KOYynpyrnme matepuarbl, B KOTOPbLIX TPWU NOCTOAHHbLIX Harpyskax
ued)opmauvu/l YBEJMYMBAKOTCA C TEHEHNEM BPEMEHN. B NnepBylo o4epeb, 3TO KacaeTCA KpOBeEJIbHbIX U MOTOJIOYHbIX naHernen.

12.2 B cepaueBvHe MaHenu MNpPOLOITKUTENIbHOE HAarpyXeHue BbI3blBAET CABWIOBYHD MOM3YYECTb, KOTOPYH 'MOXHO ~paccMmaTtpvBaTth Kak
yMEHbLLUEHVE Moayrs caBura G 3anonHUTens.

12.3 BBuay cABWroBON MOM3y4eCTW 3amnoSfHUTENA MpWU pacyeTe NaHernen HanpsXeHus u nporubbl TPebyloT npoBeaeHUs. AOMOMHUTENbHOrO
pacyeTa C UCrosb30BaHVEM MPUBEAEHHOTO 3HAYEHUA MOayns caBura ey .

12.4 ,D,I'IFI KpOBEIbHbIX naHernewn npuBeeHHoe 3HadYeHne mMoayna casura GCY crniegyeT onpenenatb and KaXkgow MeCTHOCTH npu CHeroBsom

Harpyske 3a Bpemsi, B CyTkax, Npu cpegHen TemnepaType Bo3ayxa 3a cyTku : =0°C. [ns NOCTOSIHHOW Harpyskv npuHMMaeTCsi CPOK BO3OeNCTBUS
npumMepHo 3a 15 neT akcnnyatauwn. MNprvBeaeHHbIN MOAyrb CABUra Ans AnMTeNbHO AEVICTBYIOLLYX HAarpy30K BbIYKCTIAIOT Mo hopmyre
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[
Gg=—on,
1+(p!

roe oy - KOSQ)CbI/ILWIeHT non3yyecTy; oy crieqyet onpefendtb UcnbiTaHnem mbo Ncnonb3ys crieayroume 3HavyeHna:

(59)

= AnA XXeCTKOro neHonnacta (I'IeHOI'IOJ'IVICTVIpOJ'la, neHonosmypeTaHa, I'IeHOI'IOJ'IVIVISOLI,VIaHypaTa) npun BpemMeHn NpucyTcTeua CHerosow Harpyskm Ha

KpoBrie:

tp; = 2,4 ana-¢ =50-85 cyr;

p; =2,7 ana £ =86-125 cyr;

p; =2,9 oA ¢ =126-165cyr;

p; =3,2 ona ¢ =166-210 cyT;

ip; = 3,6 ona ¢ =211-265 cyT;

tp; = 7,0 4nst TOCTOSAHHBIX Harpy3oK;

- ana MMHepaﬂbHOI;I BaThbl:

ip; = 1,5 pna ¢ =50-85 cyr;

p; =1,7 ona £ =86-125 cyr;

tp; =2,0 ana £ =126-165 cyr;

p; =2,1 ana £ =166-210 cyr;

p; =2,2 ona ¢ =211-265 cyT;

ip; = 4,0 4ns NOCTOSAHHBIX Harpy3oK.

B Tex pervoHax, rae CHer BbiNagaeT HEPErYNsiPHO U NEXUT B TEYEHUE HECKOTbKMX AHEN (He Goree Heaernm), Mon3y4ecTbio OT CHErOBOWM Harpysku

ponyckaeTcs npeHebpeyb.

13 PacueT naHenen no npeaesibHbIM COCTOSIHUSIM BTOPOM rpynnbl
13.1 OgHonponeTHble NaHeNnu ¢ TOHKUMKU 06LUIMBKaMK

13.1.1 Nporwb B cepeavHe nporeTa nog AelcTBUEM PaBHOMEPHO pacrnpeaeneHHON Harpy3ku BblYMCHAKOT Mo dhopmyre

T

Ir= 3843,

(1+3.26),

3B,
7] )
L[PG A
;- MOayrnb cABMra MaTepuarna cepaLeByHbI MaHernm;

roe k=

Epdpdpe’
Apy +dpy

B - KeCTKOCTb NPV U3rvibe Ha eAVHIULIY LLMPUHBI NaHemnm, B, =
A, - nrowaab cepaueBuHbl Ha €AVHNLLY LLMPWHBI NaHesm.

13.1.2 MNporu6 B cepeauHe nponeTta fr OT AeWCTBUSA pa3HocTy TemnepaTtyp 4T = 75 — 7] Ha obLUMBKaXx BbIYMCTAIOT Mo dhopmyrie

ar?
=
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S a@ -7
=3

13.2 Hepa3pe3Hble MHOronponeTHble NaHesIM C TOHKUMMU OBLUMBKaMK

13.2.1 MakcumanbHbI Nporub B NporieTe naHerm ¢ ABYMsi MporieTamMy OT paBHOMEPHO pachpeernieHHO Harpysku BbIYKCTISIOT Mo hopmyre

_ pE* (0264 26k +2kD)

= 62
Tz 488, (1+kky) (62)
rae & - cm. coopmyny (60).
13.2.2 MakcumanbHbI APOrud oT pa3HOCTM TemnepaTtyp Ha ObLUmMBKax Hepa3pe3HoW NaHem ¢ ABYMS NporeTaMu BbIYKCIAIOT No hopmyre
Br? (11+4k
PR o) (63)

T 32 (1+k)

e -7,

2

roe &=

k - cm. popmyny (60);
- KO3PULIMEHT NMIMHEMHOIO pacLLMpeHns-MaTepvasa ooLMBKN.

(N3ameHeHHas pegakums, Mam. N 1).

13.2.3 MakcumarnbHbIi nporub B nporieTe Hepa3pesHoi naHerm ¢ TpeMsi NporeTaMu OT PaBHOMEPHO pacnpefeneHHON Harpysku BbIYMCTAOT Mo
dopmyrne

_ pI* (08345 6k+ 2k%)

= , 64
Ty 248, 542k (64)
3B
roe k=— £
2 A,
MakcvMarnsHb! 1 nporub B MposieTe NaHerm ¢ Tpems nporneTaMmn OT pasHOCTV TeMnepaTyp Ha 0bLWMBKax NaHeNM BbIYMCIAIOT Mo dopmyre
812 (1,06 +k
=— g , (65)
4 (5+2k)
roe 9= @B -T) :
g
k- cM. chopmyny (60);
- KO3A(PPULIMEHT NMMHEHOTO pacumMpenns maTepuana obLmBKN.
(NameHeHHasa pepgakums, Mam. N 1).
13.3 OgHonponeTHble NaHenu ¢ rocopupoBaHHbLIMA OGLUMBKaMKN
13.3.1 MNporub B cepeanHe 0AHONPOSIETHON NaHerm OT AeNCTBUS PaBHOMEPHO pacnpeAerieHHoN Harpyaki BblYUCTAIOT Mo hopmyre
4
F=(010d2+k, 22 (66)
885

2
Erdp Apae
rAe By, =~ FIFE 4 Eolpy - KeCTKOCTb MOMEPeHOTo CeueHis naHerm;
Ap +4py
Sa
ogerte’

Bgi = Fryd gy - )KeCTKOCTb BepXHe 0BLLMBKM NaHenm;
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G.S“' Moayrb caBura Mmatepuvana cepaueBuHbl naHem;

& = PAaCCTOoAHME MeXaY LeHTpaMU TAXEeCTU CTalbHbIX UM aritoMUHUEBbIX 06LUMBOK.

MpumeyaHue - [ina naHernel ¢ BEpXHEN XeCTKoN NPotUIMpoBaHHO OBLLMBKON W HKHEN rMmaako um cnabo npodunvpoBaHnHow £z, =0.

(N3ameHeHHas pegakums, Nam. N 1).

13.3.2 Nporvb naHernew, BO3HMKAIOLLWA OT pa3HOCTM TeMMepaTyp Ha BHELLHEN 1 BHYTPEeHHe 0OLLMBKax NaHernewn, BbIYUCTIAT No hopmyre

e ©7)

roe B:M,

13.4 Hepa3pe3Hble MHOronponeTHbIe NaHen ¢ NPoduNMpPoBaHHbLIMU OGLUMBKaMK

13.4.1 MakcumarnbHbI Mpormb ABYXNposieTHOMHEPa3pE3HOW NaHeNM OT paBHOMEPHO pacrpeernieHHON Harpy3Kku BbIYUCTSIHOT No doopmMyre

4
; :05&(1,005+3cp)(0,0085+kp)
p Bs, (0,0833+1k,)

(68)
13.4.2 MakcumanbHbIv Nporud ABYXNporieTHON Hepa3pe3Hoi-MaHerm OT pasHoCTY TeMnepaTyp Ha 0BLLMBKaX NaHerm BbIYUCTSIOT Mo hopmMyre

5. (0,0208+1, )

Sr=01250 o (69)
(0,0833+ &)

13.4.3 MakcmanbHbI Nporvd TPEXMNpOSIETHON Hepaspes3HO MaHe M OT BO3OEWCTBUS PaBHOMEPHO pacrnpefeneHHON Harpysku BbIYUCTIAIOT MO

dopmyre

gL (0.098+1,) (0,0054+k,)
By, (0,0925+k,)

fp=1125 (70)
13.4.4 MakcumanbHbI Nporud TpexnporeTHON Hepa3pe3Ho NaHerm OT PasHOCTY TeMnepaTyp Ha 0BLLMBKax NaHerm BbIYUCTSOT Mo hopmMyre

2 (00361 +ky)

= 01257 . 71
T (0,0925+k,) (71)

13.5 Jedropmaumnun naHenen npu AnuTesibHOM BO30EeNCTBUM HArpy3ok

13.5.1 YBenmyeHve gedopMaunin KpoBeSbHbIX M MOTONOYHbIX MaHenen ¢ Mrockon oOWWMBKOM MoA AEeNCTBMEM MOCTOSIHHLIX WM AnUTESNbHbIX
HarpysoK 3a CYeT MorBY4eCTM CepALEBUHbI NaHem MOXeT GbITb ONPEAEsieHO MCXOAA 13 HauasnsHOro pornba naHenm fp, KOTOPbIA BbI3BaH YNpyruMm

AedopMaumsiMy CTarnbHbIX UK arloMUHUEBBIX OGLLUMBOK ;¥ AedhopmaLmelt cepALeBMHbI NaHerm f;, U-BbIYMCIiEH Mo dhopmyrie
Fr=+ A (72)
(NameHeHnHasa pepgakums, Mam. N 1).

13.5.2 MNpu grmrensHOM BO3OEMCTBUM HArpy30K AOMONHUTENbHbIN MPOrb oT AedopmManmii cepaeyHuKa MoXeT BbiTs BbIMUCTIEH MO hopMyre

I
ff=fp[1+ﬁcp,} (73)

roe k =?;
h

_Adp k) U Ap)
fp_.fb kl fp

KoadbdpmumeHt non3yyecTun ip; onpeaendtoT Ha OCHOBaHUM SKCNepuUMeHTarnbHbIX nccrneaoBaHWii Mo AnMTenibHOMY 3arpy>keHuo naHernen.
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14 TpeboBaHNA K KOHCTPYKLUSIM Y3IIOB COMNPSXXeHUs1 NaHeneun

141 Tlpn KOHCTPYVMPOBaHMM Y3riOB COMPSXEHVsI NaHenemn criedyeT yuuTbiBaTb AedopMaumv naHenen Ang Toro, 4tobbl u3rmb naHerm mor
MPOUCXOAUTL-'€BOBOAHO M HE BMMATbL Ha MpUMbIKaOWWe naHenu. BaxHbii aneMeHT y3roB 3TOro Tuna - cneuuanbHble AOOOpHbIE 3feMeHTbl U3
TOHKOSMCTOBOW CTarM WM anoMUHUEBLIX JEHT, C OBallbHbIMW OTBEPCTUSIMU C TeM, 4ToBbl OHM Morrm cBobogHo AedopmupoBaTbes. B y3max
NPUMbIKaHUs CrieayeT NPUMEHATb TakKe 3racTUyHbIe CxMMaeMble Npoknaaku. Mpumepsl y3roB npeacTasrieHbl Ha pucyHke 10.

(NameHeHHas pepakums, Nam. N 1).

14.2 LvpvHa nosku npodurien NPoroHoB, CTEHOBLIX purener, 6anok, CToek WM KOMOHH [OJPkHa ObiTb 4OCTATOYHOM Ans Onopbl CTEHOBbIX,
MOTOJNIOYHBIX U KPOBESBHBIX NaHernen. Ha norkax aTux KOHCTPYKTUBHBIX 3NIEMEHTOB [OKHA pasMeLaTbCA KOHTaKTHas nrowaAb Onopbl C LLMPWHOMN
KOHTaKTa Arsl CTEHOBbIX NaHerien He meHee 50 MM Ha KpalHen onope 1 60 MM A5t MPOMEXYTOYHOW, a ArA KPOBESbHbIX U MOTONOYHbIX NaHeNen He
mMeHee 55 Mm anga kpavHeri.onopbl 1 70 MM 419 MPOMEXYTOYHOMN.

14.3 Tpu KOHCTPYMPOBAHWUM U-pacyeTe CTEH U3 TPEXCMOMHbIX MaHeren HeobXOAMMO y4UTbIBaTb MPOEKTUPYeMble OTBEPCTVS U Bbipesbl. JTU
OTBEpCTVSt AnA YCTPOMCTBa ABEpen, OKOH, MPOMycka KOMMYHVKaLMA M T.M. B 3aBMCMMOCTM OT WX pasmepa U MOSIOXKEHUS CYLLECTBEHHO CHIDKAOT
HecyLLylo CnocobHOCTb CTeHOBBIX NaHernen. OTBepCTUS B CTeHax criedyeT pasfenuTb Ha [ABe rpymmbl: CPaBHUTENbHO Hebornblwme OTBEpCTUs Ans
nponycka KOMMYHVKaLWiA 1 60nbLLME OTBEPCTUSA A1 CTEH U OKOH.

a - NOTOJIOK - BHELLHASI CTeHa; 6 - BHYTPEHHSAS CTEHa - NOTOJIOK (3NaCTUYHOM JIEHTOW); 8 - BHYTPEHHSASA CTEHA - MOTONOK; & - BHYTPEHHASA CTeHa -
BHELLHASA CTeHa (BapwaHT)

PucyHok 10, rmcT 1 - MNMpumepbl y3rios, ¢ y4eTom AedopMaLium naHernemn

PucyHok 10, rmcT 2

14.4 Tlpn ucnonb30BaHUM TPEXCMOMHBIX MaHeren B OrpaxaatoLmx KOHCTPYKUMAX XOnoaurbHMKOB BO3MOXHbI MonepeyHble AedopmMaumm
KOHCprKLI,VIVI. Bo umsbexxaHve AOMOMHUTENbHBIX Harpy3oK Ha 3neMeHTbl KpenreHusa naHenewn creayet NpUMeHATb KOHCTPYKTMBHbIE pelleHuA, He
npenaTcTBYyOLLWE TeMnepaTypHbIM /:leq)opmauva, aHanorm4yHo KpenreHuo, npneeaeHHoOMY Ha pUCYHKe 11.

TpeboBaHus K y3ram KpenneHust TPeXCIIoNHbIX NaHenen Ans orpaxaaroLmx KOHCTPYKLWIA 30aHWIA XONoAUIbHUKOB Y MOMELLEHWIA. AN OXTTaXAEHUS
npveeaeHsl B CIM 109.13330.

(N3meHeHHast pegakums, Mam. N 1).
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PucyHok 11 - KpenneHve naHerm K kapkacy B XOroAnrb HUKaxX

14.5 [Mpu kpenneHu KPOBEerbHbLIX NaHenel camoHape3satoLye BUHTbI CrieflyeT yCTaHaBMMBaTb N0 OCU HIDKHEN MOSku rodprpoBaHHoro mvcTa. B
3TOM Cryyae Hecylias CMoCOBHOCTb BUHTA HA PaCTsHKEHME UCTOMb3yeTcs MOSHOCTbIO. [py CMELLEHWM BUHTa C OCW NOMkU rodpa (pucyHok 12)

HecyLLasi CNoCOBHOCTb BMHTA Ha pacTsikeHue AovkHa ObiTb CHwkeHa Ha 10%. Mpu yctaHoBKe B norke rogpa ABYX BUHTOB HeCyLl@si CMocoBHOCTb
Ka)kgoro BMHTa AoSPkHA ObiTb CHwkeHa Ha 30%.

D,OI'IyCKaeTCﬂ yCTaHaB/mBaTb BWHTbI MO OCU BerHeIZ NOJIKN FO¢)pMpOBaHHOFO mcTa. I'Ip|/| 9TOM cCrieayeT ucnosib3oBaTb TpaneuneBUaOHYyO
HaKnaaky Ha FOd)p B MeCTe KpenreHnsa BUHTOM.

(NameHeHHasa pegakums, Mam. N 1).

PucyHok 12 - KpenneHvie KpoBeTbHbIX MaHernev cCamoHapesatowyiMm BUHTaMuy
14.6 Heborbume oTBepCcTMS B MaHenax (MakcumarnbHbli pa3Mep otBepctus Ao 0,32 WMpUHbI MaHerm) He TPebylT AOMOMHUTENbHBIX
KOHCTPYKTMBHbIX MEPOMNPUSATUA. TeM He MeHee B 0OLLEM Criydae naHerb cliefyeT BblUUCIATL® C yYeTOM ocrabrieHnin oTBepCTUsMuM Nno chopmyre

* TekCT JOKyMeHTa COOTBETCTBYET opuruHany. - lNpruvevarvie narotosutens 6asbl AaHHbIX.

s qP_Qf b—a
—= num g, —, 74
S 9, =4y (74)

rae ¢ - pasamep OTBepCTUs Mo LLMPUHE naHenm (prucyHok 13);
& - LMpUHA NaHesnm;

4y - HECYyLLas CnocobHOCTb NaHemm, onpepereHHaa pac4eTom;

gf- hakTndeckas Hecyuga CrnocobHOCTb NaHesm.

PucyHok 13 - BriusiHiie HeGomnbLLKX OTBEPCTMIA HA HECYLLYIO CMIOCOBHOCTL NaHenen
14.7 Ecrmv dhakTrieckast Hecyllgsi CnocoBHOCTb NaHerm ¢ ocrnabrieHMeM HeJoCTaTouHa, PEKOMEHOYETCS NPVHUMATL CrieayloLMe peLlleHIs:

- NPUMEHSATb NaHerm ¢ 6orbLUel HeCyLLE CMOCOBHOCTbIO;
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- MPOBepsATb BO3MOXHOCTb NepepacnpeaerieH st Harpyaku Ha CocefH1e MaHerm B COOTBETCTBUM C PUCYHKOM 14, ocobeHHO npu pa3mepax
OTBEPCTUIA, PaBHbIX LLMPUHE MaHenw;

- yCTaHaB/mBaTb OONOSHUTENbHbIE 3NieMEeHTbl CTEHOBOIo d)aXBepKa n KpoBIm (pvlrenm CTOVIKM U JOMOSHUTESbHbIE rIpOFOHbI), pasrpyxatwoupe
naHenm CTeH 1 KpOBJIN.
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PucyHok 14 - Cxema niepeHoca Harpy3ok OT naHernew ¢ 60bLwmmmn 0TBEPCTUAMUA
14.8 [Ina cnyyaeB 6oMbLLMX NMPOEMOB, COM3MEPUMBIX C LLUPVHOW NaHen uim NPeBOCXOASALKX ee, OCODEHHO eCrim OTBEPCTUS pacronioXeHsl B
psa (okHa, ABepu), HeobxoaAMMO NMpedycMaTpUBaTh AOMNOMHUTESbHBIE OMOPHbIE KOHCTPYKLMKM, Ha KOTOpble NepeaaeTcs Harpyska c naHenen n ganee

Ha HECYLLME KOHCTPYKLMUW 30aHVS.

14.9 Mpwn ycTaHOBKE KPOBETbHbBIX MAHENEW C BEPXHEN 0GLLMBKOM, NMPOthMiMpoBaHHo B dhopMe TpaneuveBuUaHbIX rodpos, criegyeT cobriogaTb
MUHUMarbHble 3HaYeHUs YKIMOHOB KPOBIM ANA ASMHbI HAXIIECTOB MPOMUIMPOBAHHOIO SMCTa OBLWMBKY, NPUBEAEHHbIE B Tabnmue 7.

Tabmmua 7 - MpepernbHble YKIOHbI KPOBJM AA KOHLEBbIX HAaXNecToB naHenen

Twn Tennon3onsaLmnn, 3anoXeHHO B MpeaenbHbIE YKNOHbLI U KOHL EBbIE HAaXNeCTbl

cepaeYyHUK naHenu

C 15.05.2018 pevictByeT, BBEAEH BNepBble

OpgHa naHenb Mo sceit
[INMHe ckaTa KpoBMnn

[nvHa KoHLEeBOro Haxnecrta
(BbINycka), Mm

[lBe'n Gonee naHenu, CTbikyeMble
no ckaTy KpoBmu

[nvHa KoHLeBOro Haxnecra
(BbINyCKa), MM

MeHonnactel PU, PIR, IPN

z4° (7%)

200

=6°(10%)

150

MuHepanbHasi BaTa

=5° (8,5%)

200

>8° (14%)

150

Mpumeyanue - Mpu yknoHe kposnun =20° (36%) AnnHa KoHL.eBoro Haxnecta - 100 mm.

(N3meHeHHas pepgakums, Mam. N 1).

15 UcnbiTaHnsa nonHopa3mepHbIX 06pa3uoB nNaHeneun

15.1 O6LwWuKe NoNoXeHUA No NpoBeAeHNIO UCNbITAHUN

15.1.1 BBugy TOro 4to npeacTaBrieHHble paHee B HAaCTOsILLEM CBoAe npaBurt OpMyribl OCHOBaHbI Ha YNPOLLEHHBIX MOZETSIX C OrpaHn4eHUIMn
no nporeTam U Harpyskam, B psge criydaeB TpebyeTcss npumeHeHue Goree COBEpLUEHHbIX YMCMEHHbIX METOAOB PAacYyeToB WM NpoBeAeHue
CMbl TaHWA NONHOPa3MepPHbIX NaHernen.

15.1.2 OT160p 06pa3LoB A UCTbITaHWUA, CXEMbl 3arpyXeHuss MaHenei Npu UCMbITaHUsX, NPOBEAEHME WCMbITAHWUA M 0GPaboTKy pesynbTaToB
UCTbITaHWA criefyeT NPpoBOAWTL B COOTBETCTBUM C mpurioxkeHnem A TOCT 32603-2020* n FTOCT P UCO 12491. [ins vcnbiTaHwi criegyeT oToupatb
06pasLibl, NapamMeTpbl KOTOPbIX He AOPKHbI OTIIMYATLCA OT HOPMATUBHBIX NAPAMETPOB B YKa3aHHbIX HIbKe Npeaerax:

* BeposTHo, ouwmbka opurvHana. Crnepyet unrate: FTOCT 32603-2021 - MNpumeyaHue nsrotosutens 6a3bl AaHHbIX.

- 0T nroc 2% [0 MUHYC 4% - NO TOSLMHE CepAeYHUKa;
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=+10% - N0 NMOTHOCTU BHYTPEHHETO CII0s;

=110% - no TonumHe matepvana obumBKY;

=0T MuHyc 5% po nmoc 25% - No npeeny Teky4ecTy MeTarna obumBKu.
(NameHeHHas pedakums, Mam. N 1).

15.1.3 WcnbiTaHus nonHopa3mepHbIX OAHOMPOMETHLIX MaHernewn AOMkHbl BbIMOrHATLCA B cootBeTctBMM ¢ TOCT 32603 B mabopaTopHbix
YCINOBVISIX MPY HOPMaribHbIX TEeMMNepaTtype U BMaXHOCTW.

15.1.4 [inst npoBeAeHVS MCTbI TaHUIA MPY OTCYTCTBUM APYFMX pEKOMeHAaLuin oTbupatoT Tpu obpasua.
15.1.5 O6paboTKy pe3yrbTaToB UCMbITaHWIA U NOPSiAOK 0T6opa 06pasLoB crieayeT npoBoauTb B cooTBeTcTBUM ¢ TOCT P CO 12491.

15.1.6 TMoarotoBKy 06pasLOB K MCMbITAHWSIM MONHOPA3MEPHbIX NaHerew, YCTaHOBKW ANl MPOBEAEHUS UCTbITaHWiA, MOPSAOK NpoBeAeHUst
UcrbITaHWA, 06paboTKy pesyrbTaToB-UCMbiTaHWi criedyeT npoBoauTb B cootBeTcTBUMM ¢ TOCT P CO 12491.

15.2 UcnbiTaHusa HaTypanbHLIX 06pa3LoB NaHesien Ha ANuTesIbHOe NPUIIOXeHNe Harpy3okK

15.2.1 VicnbiTanua Ha onpeaeneHne KoadhduumeHTa Non3y4ecTu ; creayet NpoBOAUTb MPU HEU3MEHHOW NMOCTOSIHHOM Harpyske Ha MpOTs>KeHUN

MuHUMyM 1000 4 (okoro 42 cyT). Harpyska He gorvkHa npesbiwats 30% cpeaHen Harpy3ky, Bbi3biBaloLLE paspyLleHne naHev B pesyrnbtarte cAsura.
McnbiTaHre npoBogaT npu TemnepaTtype 20°C.

15.2.2 Bo BpeMsi NpUrioxXeH1si NOCTOSIHHOWN Harpy3ku NaHers AokHA OblTh BbiBELLEHA HA BPEMEHHbIX (HE MEHee [ABYX) MPOMEXYTOUHbIX Oropax,
KOTOpble NMaBHO M ObICTPO YOMPatoT NPU JOCTYKEHWUN UCHbITATENMBHLIX PacyeTHbIX 3Ha4YeHWn. Cpasy xe nocrie yaaneHs orop M3MepsioT nepeoe
3HaveHue nporuba naHerm. HavanbHbI NPOrMd MOXHO OMPEAensTb MO HAaKIOHY KPUBOW NPOruboBs, U3MEPSIEMON NP Harpy3ke NaHenm CTyneHsIMu 4o
AOCTWKEHUSA pacYeTHOW NOCTOSHHON AUTENbHOM HarpysKku.

15.2.3 KOSCbeVlLWIeHT nonzydecTu Ana cepaueBuHbl naHes M C-MioCKUMn u CnaﬁonpodJMnVIpOBaHHbIMVI 00LLMBKaMUW BbIYUCTIAKOT MO CbOpMyJ'le
_ f]_ - fp
fp - fb

roe i - nporud, uaMepeHHbI Ha KOHeL, UCTbITaHuWIA;
J p- Ha4arnbHeIN Nporu6, nsmepeHHbIv npu & =0;

- NpOrvG, Bbl3biBAEMbIN YNPYTUM YATMHEHMEM OGLLMBOK.

15.2.4 KoadpdpvumeHTbl nondydecT Ans naHernew ¢ OAHOW wm ABYMS NpodurmMpOBaHHbIMKW OGUMBKaMu criefyeT MpoOBEepsATb Ha OCHOBE
nporubos, U3MepsieMblX Yepe3 NPUMEPHO paBHbIE NPOMEXYTKA BPEMEHMU.

15.2.5 Ha ocHoBe pe3ynbTaToB WUCMbITaHWIA NMPY pa3pyLLAaIOLLMX HArpy3kax [4oIpkHa OblTb NOCTPOEHA KpMBasi NPSIMOTIMHENHOWM perpeccum (PUCyHoK
15), Ansa Toro, YTOObI MOKa3aTb 3aBMCUMOCTb CPefHel AMMTENbHOW MPOYHOCTU Ha CABWM OT HavanbHOW MPOYHOCTV Ha CABUI (KpaTKOBPEMEHHOMN
MPOYHOCTM) KaK OYHKLMIO BPEMEHMN HarpyxeHust, rpacpyeckn HaHeCEHHYI Mo fiorapugMUYECKON LLKare.,

100-T/R,, %
o
L=

20 AT T T T T T T T TR T T T

0,01 0.1 1 10 100 1000 10000 100000
t

i - Bpems, 4; T - HanpsbkeHve casura B obpasue; &, - NPOYHOCTb Ha CABUN (KpaTKoBpeMeHHast)

PucyHok 15 - MNpumep NpsiMonmMHenHOM perpeccum
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15.2.6 Ha ocHoBe pesynmbTatoB wcnbiTaHMi B npedenax £ =300 4 (12 cyt), £21400 4 (60 cyT) KO3 DULMEHTbI MOM3YHECTU MOXHO
3KCTPanosmMpoBaThb, MCMOMb3ysl JMHEWHOe 3KCTparnormpoBaHue B nosyrorapumMmuyeckoin cxeme. Ha oOCHOBe 9KCrepuUMeHTarbHbIX 3Ha4YeHui
K03PPULIMEHTOB MONBYHECTU &5, P35, NOMYUEHHBIX 3@ NEPVOAbI BPEMEHN £ WU i3, MOXHO BbIYUCIUTBL 3HAYEHWe ©; AN BPEMEHW BO3OENCTBUSA
HarpysKku. i = &> no hopmyre

wl®2; de(e] —lg(8y)) — g, dale) —Iglen ] |
le(z;) —lalsy) '

k
P ) = (76)

roe k, =1,2 - K03t PULMEHT, yIMTLIBAIOLLMIA HEBOCCTaHaBIMBaEMYIO YacTb AedopMaLuii MaTepuarna cepaLeBUHbI MPY CHATUM HArpy3ku.

15.2.7 [na oripegenexust KoapdULMEHTOB MO3y4ecT JOCTAaTOMHO MPOBOAUTL MCTbiTaHe 04HOro o6pasua naHenm ¢ MaTepuariom cepaeyHmka
COOTBETCTBYIOLLErO Buaa. McrbiTaHie naHesm ¢ Havboree TOMCTbIM CEpPAEYHUKOM MO3BOMAET IKCTPAronMpoBaTh 3TOT pPesynbTaT U Ha maHerm
MeHbLLEN TOSLLWHbI.

15.3 HanpsixxeHHOe COCTOSIHME B 30HEe NMPOMEXYTOYHOW ONopbI

15.3.1 NcnbiTaHre NpoBOAUTCS Ha ABYXAPOETHON NONHOPa3MepPHOM NaHem Mo cxeme, nokas3aHHoM Ha pucyHke 16.

Fi4 Fia Fid Fi4 Fid Fl4 Fi4 Fi4

gy L4 L4 Li4 Uﬁ.(& L4 Li4 L4 L8

a - nNpu ncnosnb3oBaHMM HaQyBHOINO BO34YyLLHONO MeLKa uim BaKyyMHOIZ Kamepbl; 6- Npn UCNOJb30BaHMM COCPEeNOTOYEHHbIX JMHENHBIX Harpysok,
co3faBaeMblX rmngpaBiiMHeckumMmn JOMKpaTamum

PucyHok 16 - Cxema NpuUrioxeHust Harpyaku Npu UCTbITaHUAX

15.3.2 UcnbiTaHus rmopaBiM4eCKUMU OMKpaTaMy Unn Harpyskamu, UIMUTUPYOLMMU UX BO34eNCTBYE, npoBOOAT Mo BCen LmpuHe naHesm C
Harpy3|<0|7|, Hal'lpaBJ'IeHHOI7I BHU3. erl‘lﬂeHVIﬂ KOHLEBbIX U MPOMEXYTOYHbIX ONMOP AOJPKHbBI 6bITb NMOABWKHLIMU, TAK KaK UCKITKOYEHWE MOABWKHOCTU HA
onopax npusoguT K 3aBbILLEHHON OLEHKE Harlpﬂ)KeHVIIZ OT fevicTBust Harpy3ok, UMUTUPYHOLLUX BeTpOBOPI OTCOC U Pa3HOCTb TemnepaTyp Ha obumBKax
naHenm.

15.3.3 OriemeHTbl KpenneHns naHerm Ha onopax AOJSPKHbI yAEPXKMBaTh MaHesb Ha ornopax B MPOLEecce UCTbITaHVs, B TOM YMCHe U OT AeNCTBUA
CUIN pacTsKEeHWs1, BO3HVKaIOLLYIX B OBLLMBKaX NaHenm npu usrube.

15.3.4 MOMEHT nosiBfeHnst NMOCTOSIHHbIX MracTuieckmx gechopmauunii COOTBETCTBYIOLMX MOABMAEHMIO TEKYYECTU B MOBEPXHOCTHBLIX CIIOSAX WM
pa3pyLLeHnio cepAeyHnka BOIM3N MPOMEXyTOYHON OMnopbl, criegyeT onpefdensTb MeTOAOM Pas3rpyaku Ha CTYMeHsIX Harpysku, COOTBETCTBYHOLLMX
MOMEHTY MOSIBNIEHUs paspyleHus. ocrne 3arpyweHust COOTBETCTBYIOLLEN CTYNEHbI0 Harpysku v BBIAEPXKKU MOA Harpyskow naHernb MOMHOCTbI0
pasrpyxaeTcsi.

15.3.5 B criyvae aKkcrnepuMeHTanbHOro 1ccriefoBaHvst MaHenen O4HOro TUna, HO PasHoM TOLLMHBI OOLLMBKM, KOTrAa UCTbITaHbl TOMbKO MaHemm
CaMOI TOHKOW OBLLMBKOW, HANPsXXeHWs1 MECTHOTO M3rnba ansa 6oree ToncTbiX 0OLMBOK CrieayeT BbIUUCTATE Mo hopmyre

Opa =ky Oy, (r7)
roe Sy; - HanNpshkeHre MecTHoro usrvba Goree TorncToM OBLLMBKN TOMWLMHON £y ;
T - HANPs>KeHWe MeCTHOTO M3rnba caMom TOHKON OBLLMBKY TOSLLMHOW £ ;
&y - KO3HDULMEHT YMEHbLLEHNS, ONpeersieMbIi no hopmyrie
43 (78)
A3n 7
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roe A, I - nnowaab NonepeyHoro ceveHnst ¥ MOMEHT MHEPLIMM OBLLMBKY TOMLLMHOW £ ;
Ay, Iy - nrowab nonepeyvHoro CeYeHUst  MOMEHT UHEPLM OBLLMBKM TOSILLMHOM £ .

15.3.6 [lpn vcnbiTaHMM paspylieHVst NPOMUIMPOBaHHOW CTallbHOM UM arioMUMHMEBON OOLMBKM OT MOTEPWU YCTOMYMBOCTU (MECTHOM u3rvbe)
VHOVBUOYanbHble pesynbTaTbl UCMbITaHU creayeT BbIMUCTATE COrmacHo dhopmyre

R ] B
kg = Jo m [_J, (79)

roe ;C.in' - pe3yrnbTaT i -ro HoMmepa UCNbITaHUSA;
k,

i

pesynbTaT  UCMbITaHUA, MOOMMPULMPOBAHHBIN ANt OOCTWKEHWUS COOTBETCTBMS pPacyeTHbIM 3HaYeHUsAM TOMWWHBI U HanpsbKeHus
NNMacTUHeCKOro TevYeHud;

Ryy - NpeAen TeKy4ecTu CTarnbHoMN Ui amioM1HIeBoV o6LIMBKY,;
Ryp - Npesien Teky4ecTy CTarnm Wi aroMinHIs, U3MepeHHbIil B OnbITHOM o6pasLe;

{- pacyeTHas ToNUWHa CTarnbHOW UM amFOMUHNEBOW OOLLMBKM;

t, - TOMNUWWHA CTanm UM anoMUHKA, M3MEPEHHas B OMbITHOM obpasLie;
@=0,ecmm Ryy < Ryp;
a=1,ecmm Ryy = Ry

b E
®=0,5,ecmm Byg » By n — > 127 =F
i fy

O6blyHO [=1,0,ecrm ¢, =&

] £
B=1,0,ecmz, =z n— =127 |=2
¢ 7
] £
p=2,0,ecms, =t n— =127 =F.
: 5

& . - .
roe — = OTHOLeHME LWMPUHDBI K TOJILLMHE CaMOW LLMPOKOW MOJIKU I'IpOCbM.l'IVIpOBaHHOM 0o6LMBKM.
i

(N3meHeHHas pegakums, Nam. N 1).

15.3.7 3Havenus k,,; crienyeT NpUMEHNATb AN OLEHKW MHOMBUOYallbHbIX Pe3yrbTaToB UCMLITaHWA Npy onpeaernieHun pacyeTHblX MPOYHOCTEN U
CONPOTVBIEHWNA.

15.3.8 KpuTuyeckue HanpsikeHus NMoTepu YCTOMYMBOCTM MpW U3rMBe MaHenm, nofydeHHble B.-XOAe VCMbITaHui, criesyeT KOppekTvpoBaTh C
MOMOLLbI0 KO3hMLIMEHTa KOPPEKLIN &y , HTOBBI MOMY4UTL PacHETHOE 3HAUEHIEe HaMPSKEHUA.

15.3.9 KoapprMeHT &y y4UTLIBAET CHUKEHME KPUTUHECKOTO HAaNPSXKEHs! CxaTor 06LIMBKY, BbI3BaHHOE Boriee BbICOKMMW TemMnepaTtypamm &,
W [OMNONHUTENbHOE M3MEHEHME B CIydae HWU3KOM MPOYHOCTU NMoMepek NaHenm Ha pacTsikeHve iy 1 onpeaenseTcs no opmyne

Fegy = ey (80)

15.3.10 Ans naHernen HapykHOro MPUMEHEHMWs1 MO KOHEYHOMY HAa3Ha4YEeHUIO C UCTONb30BaHNeEM CriabonpounMpoBaHHON UM NIIOCKON OBLLMBKN
npu MeCTHOW MoTepe YCTOMYMBOCTU C TemnepaTtyporn obuwBku Bbiwe 20°C mHAMBUAOyanbHble pe3yrbTaTbl UCTbITaHUA AOSDKHbI ObiTb YMEHbLLIEHbI

cornacHo chopmyrie
£,
k= 3280 (81)
Eyp

rae Egy - MoAyrb YNpYrocTu nonepek naHernm npw pacTtskeHum npu temnepatype 80°C;
E45 - MOZyrb YNpYrocTy nonepek naHerm npu pacTsixeHun npy temnepatype 20°C.
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Bo Bcex apyrux crniyqasx & =1,0.

15.3.11 Tpwn paspyweHm crabonpogunMpoBaHHOW WM MIIOCKOW MaHerm Mnpy foTepe YCTOMYMBOCTM CXaTOW OOLMBKU MHAOVBWOYarbHble
pesynbTaThl UCTbITaHWA [OIMKHBI ObITb [OMOMHUTENLHO BblYMCTEHbI MO hopmMyre

kg = (6108, +0,39), (82)

Jpe

roe Ry, - MPOYHOCTL Ha pacTshkeHe nonepek naHesnw, Mia.
KoadbdmumeHT -k creayeT ncnonb3oBaTb TOMLKO B CIydae UCTbITaHWA NPU paBHOMEPHO pacrnpeaerieHHon Harpyske, To eCTb Npy NPUMeHeHUN
BaKyyMHOW Kamepbl, BO3AYLLHOIO MeLLKa Wi aHarnoryHoro yCTpowcTaa.

15.4 UcnbiTaHnsa naHenen Ha TeMnepaTypHble BO3AeNCTBUA

15.4.1 UcnbiTanna naHerevi Ha obpas3oBaHve OTCMOEHWA M MECTHYIO MOTEpH YCTOWYMBOCTM OBNMUOBOK MpW BO3AEWCTBUMM TemnepaTypbl
NpPOBOAAT MyTEM HarpeBaHUsi NOBEPXHOCTM HAPYXKHOrO crost Ao Temnepatypbl (85+3)°C. NaHernm BblAepXX1BatoT Npu 9TON TemnepaTtype B TeyeHve 2
4. B Havare oxnaxgeHus NoBepxHOCTU MaHerm ee criegyeT TWATENbHO OCMOTPETb Ha MpeaMeT OOHapyXeHUs BOMH BCMyuvBaHWS NMOBEPXHOCTU
Hapy)xHOW 0BLLWMBKW. [MaHernb cuMTaeTcs BblAepXaBLLEN UCTbITaHUSA, €CIv He OBHapPYEHO BOSH BCMy4MBaHYS.

15.4.2 TNpu pa3paboTke HOBbIX KOHCTPYKTUBHbLIX PELLEHWA NaHeNen crieyeT MPOBOAWTL MCMbITaHUS Ha TenroBou yaap (ObicTpoe naMeHeHue
TemnepaTypbl BHeLLHe 06UMBKYM). Ha TennoBoii yaap ncnbiTelBalOT ABYXMPOSIETHYIO NaHerb C nporieTamun He MeHee 3 M, NPUKPENTIEHHYIO K KeCTKON
cTanbHow pamMe. TemnepaTypy BHELLHEro MOBEPXHOCTHOrO Crios moartanHo, ¢ uHtepsarnoMm 10°C, nosbiwatot fo 80°C. TemnepaTypa BHyTPeHHew
0o6uUMBKM NaHerm noaaepxuveaeTtca Ha ypoBHe 20°C. Korpa ctabumsmpyetcsa MakcumarbHasi Temnepartypa BHeLHel oOLmBKY, ee NMOBEPXHOCTb
oxnakgaT pa3bpbi3rvBaHeM Bogbl Temnepatypoui meHee 20°C.

15.4.3 Bo Bpems vcnbiTaHuin OUKCMPYIOT BO3HUKAIOLLWE NOBPeXAeHNs, 06pa3oBaHme B34yTUI U BOSH BCNy4vBaHUA Ha obLLMBKe.

15.4.4 Obpasubl NaHeren ¢ cepaeyHUKOM 13 neHonnacta pasmepamu 100x100 MM vchbITbIBaOT Ha TeMnepaTypy nrtoc 80°C u muHyc 20°C.
Mepep vcnbiTaHem TonuyHy 06pa3uoB n3MepstoT. [MonoBuHy. 06pasLoB cepuv Ha 3 Y MOMELLAIOT B HarpeBaTerbHYt0 KaMepy, a BTOPYHO MONOBUHY - B
xonoaunbHyto. Mocre BbiAepXKkW B kamepax obpasLbl JOBOAAT [0 TeMrepaTypbl OKpyKaloLen Cpeabl ¥ CHOBa M3MEPSIOT MX TonumHy. Obpasubl
NPW3HaIOT BblAepXKaBLLUMU UCTIbITAHWS, €CIM TOMLLKHA 06pasLIoB, UCTkITaBLLMX MOBbILLEHWE TEMMNepaTypbl, U3MeHUNacb MeHee Yem Ha 3%, a TonumHa
06pasLoB, UCMbITaBLLUX MOHKEHVE TEeMMepaTypsbl, - He MeHee YyeM Ha 1%:

15.5 UcnbiTaHMA Ha BO3JeACTBME COCPEeAOTOYEHHbIX CUJT U MOBTOPHbLIX HAarpy3oK

15.5.1 NaHenun, nogBepraemMble 4eNCTBMIO COCPEAOTOYEHHbIX Harpy3ok

15.5.1.1 UcnbiTaHns no3BonsitoT NpoBepuUTb GE30MacHOCTb U 3KCMIyaTaUMOHHYI0 HAAEXHOCTb NaHenemn Kpbill U NMOTONKOB Mpu BO34eNCTBUM
COCPE[OTOYEHHOW Harpysku, Hanpumep OT Beca OAHOrO YerioBeka, HeperyrnsipHo MepeBuralolLerocsi no Kpbille, BO BPEMSI MOHTaxa W npwu
3KCMIyaTaLmm.

15.5.1.2 OnbITHEIM 0Opa3LOM A0SPkHA ObITh LUTYYHAst MaHerb MOSHOM LWMPUHLL. MponeT naHenm AoSbkeH BbiTb MakCMManbHbIM U3 MPUMEHSIEMbIX
B MpakTuke cTpoutenscTBa. K HapyxHOM NOBepXHOCTY NaHerm criefyeT NpukrnaabiBatb Harpysky 1,5 kH B cepeavHe nporneTta Ha 3agHem pebpe wurm Ha

KpPOMKe MriocKov maHerm yepes AepeBsiHHbl 65ok pa3mepammn 100x100 mm. Mexay oepeBsiHHbIM-GFOKOM M MeTarrm4eckon OOLLMBKOW NaHemm
creayeT NOMECTUTb Criol Pe3uHbl Ui BOWIoKa ToNwmHon 10 mm.

15.5.1.3 Npw UcnbiTaHM NaHeM Ha COCPEAO0TOUEHHYIO HarpysKy, BO3MOXHbI TpW pe3yrnbTaTa:

- €CIM NaHemnb BblAepXnBaeT NPWIOXKEHHYIO Harpysky 6e3 BMOMMOro BHELLHETO noBspexneHua, 1o orpaHuyeHna anA Cny‘-laI;IHOFO OOCTyna Ha
KPbILLY WX NOTOJIOK KakK BO BPeMA, TakK U NOCIe MOHTa)a OTCYTCTBYIOT;

- €CIM NaHemnb BblAepXuBaeT Harpysky, HO BO3HWKaAKT HeyCTpaHAeMble BUOUMbIE NoBpeXaeHuda, crieayeTt pekomMeHgoBaTb AOMNOJSHUTESbHbIe
KOHCTPYKTUBHbIE MepOonpuATUA, 4yTOObI M3bEexaTb NMOBPEXAEHWA BO BPEMSI MOHTaxa (Hanpmmep, ncnosnb3oBaTh neLexogHble HaCTVIJ'lbI). D,OCTyI'I Ha

KPbILLM I NOTOJIKK NOCIe 3aBepLUeHNA CTPOUTESTbHbIX paGOT [OITKEH ObITb 3anpeLleH;

- €CIY NaHeslb pa3pylaeTca Npu NpUnoXXeHn Harpys3ky, To ee creayeTt UCnosib30BaTh TOJNIbKO Ha KPbILWAX WU NOTOSKaX; Kyda HEBO3MOXXEH (He
paspeLLeH) AOCTyn. OTO orpaHMyeHre crieqyeT yka3aTb Ha NaHerm (UM B CONPOBOAUTENbHOW JOKYMEHTaLuM).

15.6 UcnbiTaHMSA 3NEeMEHTOB KpenneHusi naHenewn

15.6.1 A arieMeHTOB KpenneHust Ha KOHLIEBOWM U NMPOMEXYTOYHOW ornopax criefyeT NpoBOAUTb OTAEeNbHbIE UCTbITaHus. cnbiTaHus MpoBoasaT
ONst HAUMEHb LLEV M HAaUBOSbLLIEN TOMNWWH NaHernen. 3HaveHns A58 NPOMEXKYTOUHbIX TONULWH NaHenen MOXHO MHTEPNOSMPOBaTh.
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15.6.2 Cxema NpoBeAEeHVSI UCTbITAHWA Ha BbIPbIBAKOLLYIO CUIy B 3fIEMeHTe KpenmneHus npusefeHa Ha pucyHkax 17 n 18. Cxema npoBegeHus
VCTIbITaHNS 3NIEMEHTOB KPEMNEHWS MaHeriel Ha CABMI NpuBeaeHa Ha pucyHke 19.

15.6.3 B mpouecce vcnbiTaHus criedyeT CTPOUTL KPUBYIO 3aBMCUMOCTM "Harpyska - nepeMeLLeH/e” 1 oTMeYaTb xapakTep paspyLLeHusi: paspblB
KpenexHoro aremMeHTa, NpoAaBrMBaHE KPENeXHOro arieMeHTa BHYTPb NaHes, BblAaBIMBaH/e KPENEXHOro SrieMEHTa Hapyxy.

15.6.4 Tpu npoBeAeHWN UCTbITaHWA HEOBXOAUMO KOHTPONMPOBaTb MEPEMELLEHNS B COEAUHEHUN, BO3HUKAIOLLWME MPY MPWUIIOXKEHUN Harpysku.
Harpysky npuvkragbiBaloT CTyneHsiMM 0 MOMEHTa paspyleHus coeauHeHusi. [na duvkcauum Havana nnactudeckvx gedpopmaumi ncrnosb3yeTtcs
norHasi pasrpyska “cnbiTyemoro obpasLa Ha COOTBETCTBYIOLLYX CTYMEHSIX 3arpy>KeHus.
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a - KpenreHue Ha kparHen onope; 6 - KpenrieHe Ha CpeaHel ornope; #; - MUHMarbHOE PacCTOsHME OT KPOMKV NaHer; e; 2100 Mm; 3 = B/4; & -
LLMpUHa naHemm; e, =100 Mm

PVIcyHOK 17 - Cxema vicriblTaHus KpennexHua naHenm BUHTamMu, npoxoaAauyiMmm CKBO3b NaHe b
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a - KpenrieHve Ha KpaviHelt onope; 6 - KpenneH1e Ha cpeaHen Onope; &= MMHUMarbHOe PacCTOsIHME OT KPOMKM MaHerm; g4 = 100 Mm; &3 2 5/4; & -
UMpuHa naHenm; ¢4 = 100 Mm

PucyHok 18 - Cxema ucnblTaHysi CneumasibHOro KpenreHus naHenm B CTblkax
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a - KpenrneHue BUHTOM; 6 - cneuuarnsHoe KpenfeHre naHemm
PucyHok 19 - Cxema vcnblTaHusl NaHenm Ha CABUr

16 AHTUKOPPO3MOHHaA 3alinTa MeTanIM4eckux ob6LLIMBOK NaHenen

16.1 CrtanbHble OoBUWMBKM MaHenen OOIMKHbI ObiTb 3alMILEHbI LIMHKOBBLIM MOKPLITMEM Kracca He Hwke 275 no FOCT 14918, a Takke
rakokpacoyHbIM nokpbiTrem no FOCT 34180.

(N3meHeHHast pegakums, Mam. N 1).

16.2 O6racTb MPUMEHEHVsI MaHene C LUMHKOBBIM W FaKOKPacOYHbIM MOKPLITUAMW B CpeAax C pasfvyHOW. CTeMneHbio arpeccyBHOCTU
onpepnensietcs B cootBeTcTBUM ¢ CIM 28.133330%.

* BeposaTHo, oumbka opuruHana. Crnegyet ymtate: CIM28.13330.2017. - MpymeyaHve nsrotoButens 6a3sbl AaHHbIX.

16.3 D,OI'IyCKa}OTCﬂ apyrue Buabl 3aLWMTHOIO MeTarriMsMpoBaHHOIO NOKPbITUA, €Civ ero 3almTHbIe CBOWCTBA He Hwke YKa3aHHbIX B 16.1.

17 OrHeCTOMKOCTb U MOXapoOONacHOCTb NaHenemn
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171 Mpw npoekTupoBaHum 06bekToB CTpouTesibCTBa C NpUMeHeHeM B orpaxaatoLyX KOHCTPYKUUAX TPEXCMNOMHbIX NaHeren ¢ MMHeparnoBaTHLIM
yTennureneMm, a Takke yrennurenem 13 neHonosmcTMpona, neHonosmypeTaHa, neHononmmMsoLmaHypaTa criegyeT ydUTbiBaTb UX OFHECTOMKOCTb, Kracc

NoXapHoW ONacHOCTY NaHenen 1 NoXxapoonacHOCTb 06bEKTOB cTpouTenscTBa cornacHo CIM 12.13130 n[1].

(N'3ameHeHHasa pegakums, Mam. N 1).

17.2 [Ana.-naHenen Kaxagoro Tuna B COOTBETCTBMM C BMOOM yTenymMTena B CepAueBUHE NaHeren M TUMOM CTbIKOB NaHeren OOImKHbl ObiTb
npoBeAeHbl UCTbITaHNA Ha OrHECTOWMKOCTb U MoXapHyto onacHocTb B cootBeTcTBMM ¢ TOCT 30403 nTOCT 30247.1.

18 TpeboBaHMA K TPaHCMOPTUPOBaHUIO, pa3rpy3ke U CKNagupoBaHUIO NaHesnen

18.1 TpeboBaHus: K TPAHCMOPTUPOBAHMIO, MOrPY304YHO-Pa3rpPy304HbIM paboTam 1 CKMaaMpOBaHUI0 NaHernen, ynakoBaHHbIX B MaKeTbl, JOIDKHbI

cooTBeTcTBOBaTH [OCT 32603.

18.2 MNaHerm ynakoBbIBaKT B TPAHCMOPTHbIE MakeTbl. BbicoTa wrabens s nakeToB NMpy XpaHEeHUM U TPAHCMOPTUMPOBAaHMM HEe AOKHA NPeBbILATb
2,4 m (He Goriee Tpex TPAHCMOPTHbIX NAKETOB MO BbICOTE). TPAHCNOPTHbIE MakeTbl HEOOXOAMMO ycTaHaBrmMBaTb C HEGOMbLLMM YKINOHOM 2-3% Ans

cB0DOOHOIO CTOKa C HUX BOAbI.

18.3 [lpu nOrpy3o4HO-pasrpy3oyHbiX -paboTax criegyeT MPUMEHsTb TOMbKO TEeKCTWbHble CTpombl. B MecTax noaseca nop naket
ycTaHaBMMBAKOTCS [AepeBsiHHble 06pe3nHeHHbIe pacropky ¢ yropamu Wi MeTarimyeckue npocuri. Bo usbexaHvie noBpexaeHui NpoaosibHbIX
KPOMOK MaHenel npu NoAbeMe YNakoBKWU BETBM CTPOMOB He [AOITKHbI 06XBaTbiBaTb WM BO3AEWICTBOBATL Ha BepXHWe MaHemnm naudku, YTo JOIDKHO

obecneynBaTbCA KOHCprKLl,VIeVI TpaBepCbl WM paChnopKamMu.

18.4 Tanerm crneayeTt xXpaHutb B 3aBOZCKOV yrnakoBke, obecneunBatoLLen BOAOHENPOHMLAEMOCTb MaKkeTa, B HeoTammBaeMblX CKrnagax

3aKpbITOro TWMa WM Nnoj, HaBecom He 6onee 6 Mec ¢ MOMEHTa. NPOM3BOACTBA.

MpuroxeHne A

<Dopmynb| And pacyeTa OA4HO-, ABYX- U TPeXNpoJeTHbIX naHenewn

Tabmmua A.1 - Gopmyrbl A9 pacyeTa O4HO-, ABYX- U TPEXMPOmeTHbIX- MaHernen ¢ rmagkumMm UM cnabonpounMpoBaHHEIMM MOBEPXHOCTAMU (Ha

eanHULY LMPUHDBI I'IaHeJ'IVI) Ha AencTere paBHOMEPHO pacnpeneneHHon Harpysku p-v pasHoCTU TeMmneparTyp At

GC n AC - MOAynb caBura v nnowanb nonepeYyHoro ceYeHna HanosiHUTenNs;

o - k03PULMEHT TEMNEpPaTypPHOro paclUMpeHnss MeTanna;

€ - pacCTodaHne Mexay LLeHTpaMun TAXecTu 06LUNBOK.

PacyeTHas cxema Harpyska | MNonepeyHas cuna | lMonepeyHas cuna Peakuus Warubatowmi Warnbatomii MakcumanbHbIn npe
Y KpaiiHeii onopbl | y NPOMEXyTOYHON | MPOMEXYTOUYHON | MOMEHT B kpaiHeM MOMEHT Y KOHCTPYKL MK
onopbl onopbl nponete NPOMEXYTOYHOW
onopel
OpHonponeTHast p pL - - 12 - Yt
naHens nponetom L B L 1432k
8 384B;
At - - - - - or?
8
OsyxnponeTHas p pL(, 1 p_L[1+ 1 j pL(H 1 ] P =7/ 2 _plr pL* 0,26 +2,6k +
naHenb C paBHbIMU 2 41+5k) 2 4(1+k) 41+k) 3 3+ 8 1+k 48B. 1+k
nponetamu L s
At _3359( 1 j 3BS9( 1 ) 3BX9( 1 ] _3BS9( 1 ) _3Bs9[ 1 ] pL* 0,26 +2,6k +
2L \1+k 2L \1+k L \1+k 4 \l+k 2 \l+k 488, 1+k
T 2 2 2 4
pexnponeTHas p rL (1 1 j L (1 Lot j pif 1+ 1 pL’ (| 1 “pL pL* 0,83+5,6k+
naHersb C paBHbIMMW 2 5+ 2k 2 5+2k 2(5+2k) 8 5+2k 10 + 4k 24B, 5+2k
nponetamu L s
At 2
_6B6 1 68,0 1 68,0 1 38,0 1 656 1 0L% 1,06+ k
L 5+2k L 5+2k L 5+2k 5+2k S+2k 4 542k
2
3Bg _
Mpumesarine - B, = Ep\Ap\EpyAFpye k=S g o Ih —oyTy ,
(Ep1Ap +Eppdy) L*GcAc e

rae Egy, Ay M Epy, Apy - MOAYMb YNPYrocTy U Nrolaab NonepeyHoro CeyeHns BepxHeil (HapyXHOM) 1 HUXHel (BHYTpeHHel) 0BLIMBOK NaHern COOTBETCTBEHH
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Tabrmua A.1 (UsmeHenHast peaakums, Mam. N 1).

Tabrmua-A.2 - Popmyrnbl AN pacyeTa OAHO-, ABYX- M TPEXMPONETHbIX MaHenen ¢ rmagkummn n npourmpoBaHHEIMU MOBEPXHOCTAMM (Ha eAuHULY
LLMPVHbI MaHerm) Ha AeCTBUE paBHOMEPHO pacnpeaeneHHon Harpy3ku P 1 pasHoCTU TeMnepaTyp At

PacyeTHas cxema | Harpyska | lMonepeuHas cunay | lMNonepeyHas cunay Warnbatowmi Warnbatowmi MakcmmanbHbIN NPOrMG KOHCTPYKL MK
KpawHen onopbl NPOMEXYTOYHOW MOMEHT B KpanHeM MOMEHT y
onopsbl nponete NPOMEXyTOYHOW
onopsbl
OpHonponeTHast z 28 - 2 B 4
naHesnb NponeTom o _pé Bgig (1+3.28)
i 3p
At - - - - ar?
i
}:l:y:-lpo:emaﬂ P 65p 00625+ kp 055 0,1042 +3cp pLQ 0,0625+kp 2 . 0,0104 0 5£(1,005 +kp)(0,0085 +kp)
naHenb q : —_— 008334+ k ’
DaBHbIMI 0,0833+kp 0,0833+3cp g 0,0833+kp . p B.S;u (0,0833+kp)
nponetamu [,
At B 0125 : B&,G 0,250 . B&,e _ 0,04688 nge _ 0125 nge 0,125.{.26 {0,0208 +£:p)
00833+k, L | 00833+k, L 00833+4, 00833+4, (0,0833+k,)
2 2
'rll'g:::;:o:emaﬂ P 0.5pL 007354 }:p Zos U,llll+kp pLQ 0’0?39+kp 2 - 009:2291 ) 125£ (0,098 +kp)(0,0054 +}:p)
2 ra—— 2 Jul, _ + :
DaBHbIMI 00825+ kp 0,0925+kp g 0’0925+kp . I B&, (0,0925 +3cp)
nponetamu [,
At B 0,111 .B&,G 0,111 .B&,e 0,0444 B&, _ 0111 3&,8 0,125.&26(0’0361+kp)
00925+k, L | 00925+k, L 00925+k, 00925+4, (00925 +k,)
2 B _
Mpumenanue - By, = Erdndre +Eplp +Bplpy™ oy = —‘5?’2 O ity
Ap +Ap, el g

rae Eg, Ap v Epa, Apg - MOLYMb yNPYrocTy v Niolaab nonepeyHoro CeYEHMst BEPXHEN (HapyXHOi) 1 HKHeN (BHYyTPeHHeM) oBLUMBOK naHeny
COOTBETCTBEHHO;

3 - MOAynb CABWra Crioes naHenu;
4 - KO3(PPUUMEHT TeMMNepaTypHOro pacluMpeHus meTanna;

2 - pacCTosiHMe MeXAY LLeHTPaMu TSXKeCTU OBLLIMBOK.

* <Dopmyna M 3KCnnnkauunsa K Hewn COOTBETCTBYIKOT OopuruHany. - I'Ipvlmeanme n3rotToButens 6asbl OaHHbIX.

Bubnuorpacusn

[1] PepeparnbHbin 3akoH OT 22 mona 2008 r. N 123-P3 "TexHnyeckui pernameHT o TpeboBaHusX noxapHo 6esonacHocT'

Bubrmorpadumsa (BeegeHa gononHurensHo, Mam. N 1).

YK 69+624.014.2.04 (083.74) OKC 77.140.70
91.080.10

KnioueBble crnoBa: orpaxgarmolime KOHCTPYKUWUMW; TPEXCIoMHble NaHenu; naHenu ¢ MeTannuMyeckol OGNMLOBKOM; ~MaHenM C MWHeparoBaTHOMN,
NEeHONONMCTMPONBbHOM, NEHOMONMYPETaHOBOW, NEHONONMUM30LMaHypaTHOW CepALLEBUHON; pacyeT

(NameHeHHas pepakums, Nam. N 1).
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